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1. MacnopT hoHaa oLEeHOYHbIX CpeacTs

®onp oneHouHbIX cpeactB (POC) npeaHasHauEHbI AJI1 KOHTPOJISI U OLEHKU
oOpa3oBareybHBIX JOCTHKEHHM CTYICHTOB, OCBOMBIIMX IPOTpaMMy YyueOHOM
mucuuuinael EH.03.Teopust BepossiTHOCTEN M MaTeMaTHYECKasl CTaTUCTHKA

@OC BKIIOYAKOT KOHTPOJIBHBIE Marepuaibl Uil MPOBEACHHUS TEKYIIEro
KOHTPOJISI M TIPOMEXYTOUHOM artectauuu B (opme aAudpphepeHIMPOBAHHOIO
3avera.

2. Pe3ynbTaTbhl OCBOEHUS1 Y4eOHOW AUCLMUMNIIUHBI,
nognexawyme npoBepkKe

B pesymprare arrecranuu 1Mo y4yeOHOW JUCUUIUIMHE OCYIIECTBISETCS
KOMITJICKCHAsl TPOBEpPKa CIEAYIOIIMX YMEHUHW M 3HAaHUH, a TaKkKe JWHAMUKa
dbopMupoBaHUs OOIITNX KOMIIETEHITUN.

B pesynbrare ocBoenus yueonoi nucuuminasl EH.03. Teopusi BeposiTHOCTEH
U MaTeMaTH4YecKas CTATHCTHUKA CTYICHT JOJDKEH 00JafaTh MpeayCMOTPEHHBIMU
®I'OC no cnenuansHoctd 09.02.03 IIporpamMMupoBaHMe B KOMIBIOTEPHBIX
CHUCTEeMAaX, CICAYIOUMMH  YMEHHUSIMH, 3HAaHUSAMHU, KOTOpbIe  (OPMUPYIOT
npodeccuoHaIbHbIe KOMIETCHIINH, U O0IIUMH KOMIEeTEeHIIHSIMH:

OK 1. Ilonnmath CyuIiHOCTh U COIUATBHYIO 3HAYUMOCTh CBOCH Oymytiei
npogeccuu, NposIBIATh K HEH yCTOMUMBBIN HHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO AESTEIBHOCTh, BBIOMPATH TUIIOBBIE
METOJIbl M CHOCOOBI BBINOJHEHHS] NPO(GECCHOHATIBHBIX 3a7ad, OLEHUBATh UX
3¢ (PEKTUBHOCTH U Ka4eCTBO.

OK 3. IlpuHumars pemieHus: B CTaHAApPTHBIX U HECTAHAPTHBIX CUTYaLUSIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U UCHOJIb30BaHUE UH(POpMALINU, HEOOXOAUMON
1 3¢ (HEKTUBHOTO BHIMOIHEHUS MPO(ecCHOHATBHBIX 3a/1a4, MPo(hecCHOHATBHOTO U
JMYHOCTHOTO PA3BUTHSL.

OK 5. Ucnonp3oBaTh HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHH B
podeCcCHOHANTLHOM IESITEIbHOCTH.

OK 6. PabGoTtaTh B KOJIJIEKTUBE U B KOMaH[E, 3()PeKTUBHO 001aThHCS €
KOJJIEraMH, PYKOBOJICTBOM, IIOTPEOUTEIISIMU.

OK 7. BpaTb Ha ce0s1 OTBETCTBEHHOCTH 32 Pa0OTY WJICHOB KOMAHIbI
(OAYMHEHHBIX), 32 PE3YIbTAT BHIMOIHEHHS 3a/1aHUH.

OK 8. CamocrosTensHO ONpeAesaTh 3aJayd  Mpo(ecCHOHATBHOTO U
JMYHOCTHOT'O PAa3BUTHS, 3aHUMAThCS CaMOOOPa30BAHUEM, OCO3HAHHO IIJIAHUPOBATh
MOBBILICHHE KBAIU(DUKALIH.

OK 9. OpueHTupoBaThCA B YCIOBUSIX YACTOM CMEHBI TEXHOJIOTHI B
po(heCCUOHATIBHON JESATENBHOCTH.

YMmeHnus:



¥1 - npuMeHsTh CTaHIaPTHBIE METOJIBI K MOJIETH K PEUICHUIO BEPOSTHOCTHBIX U
CTaTHUCTUYECKUX 3a7ad;

¥2 - nonb30BaThCs pacyeTHHIMU (HOpMYITaMH, TaOIULAMU, TpaduKaMu IPH
PEIICHUH CTaTUCTHYECKHX 3a]1a4;

¥Y3 - npUMeHSTh COBpEMEHHbBIE MAKEThI MPUKJIAAHBIX IPOTPAMM MHOTOMEPHOTO
CTaTUCTUYECKOIO aHaIN3a;
3HaHus:

31 - OCHOBHBIE IOHATHA KOMOMHATOPHKHY;

32 - OCHOBBI TEOPUH BEPOSITHOCTEN U MAaTEMaTUYECKOU CTaTUCTUKH;

33 - ocHOBHBIE IOHATHA T€OpUU TpadoB

CopepxaHvne JUCLMIUIMHBI OpPUEHTHPOBAHO Ha MOATNOTOBKY CTYJEHTOB K
OBJIaJICHHIO NpodeccuoHabHbIMU KoMneTeHuusimMu (I1K):

[1IK 1.1. BemonasaTe pa3zpaboTky crieruduraiuii OT1eJIbHbIX KOMIIOHEHT.

[IK 1.2. OcymectBnsaTe pa3pabOTKy Koaa MPOTrpaMMHOIO NPOAYKTa Ha
OCHOBE TOTOBBIX CHielU(UKAIIUN HA YPOBHE MOIYIIS.

[IK 2.4. Peanu3oBbIBaTh METOABI W TEXHOJOTWHU 3alUTHI HHPOpPMAIUU B
0a3ax JaHHBIX.

I[IK 3.4. OcymiecTBiusaTh pa3pabOTKy TECTOBBIX HAOOpPOB M TECTOBBIX
CLICHApUEB.

dopMoii TPOMEKYTOUHON aTTECTAINH 10 YUeOHON JUCITUTUIMHE SIBIISETCS
au(pPepeHINpPOBAHHDBIN 3a4eT.



3. OueHka oCBOEHUA Yy4eOHON ANCLUNITUHDI

3.1. dopmbl U MeTOAbI KOHTPONA

KoHTpoJib 1 011eHKA 0CBOeHMs YUeOHOI TUCHMILIMHBI 10 TeMaM (pa3jaeiam)



(DOpMBI 1 MCTOJbI KOHTPOJIA

. IIpomexyTouHast
OnemMeHT yaeOHO# Texymuii konTpO.IL arrecTaums
JACIATUTAHBI Popwa KoHTpOT CamocrositensHas paboTa IIposepsiemble dopma IIposepsiemseie
OK, V.3 KOHTPOJIA OK,V,3
Paznen 1
JJleMeHTBbI
KOMOUHATOPHUKHU
Tema 1.1 YcTHBIN onpoc Hcroprieckrie acrieKThI Y1V2V3 ouggepeny | Y1 Y2'VY3
OcHoBHBIE 337241 [Ipaktuueckas paborta Nel. «Pemenne | KOMOMHATOPHUKH UPOBAHMDILI
KOMOUHATOPHUKH KOMOMHATOPHBIX 3829, TeopeTnko-MHOKECTBEHHAs! 31 3auem 31
[Ipaktuueckas pabota No2 ««Pemenue | nHTEpnpeTauus onepanuii Ha OK2 OK3 OK4 OK2 OK3
KOMOUMHATOPHBIX ypaBHEHUII», COOBITHSIMU OK4
CamocTtosTenbHas paboTa
Tewma 1.2 YcTHBIN onpoc KomM6unatopuika B Onosjorun e | Y1 Y2 V3 ouggepeny | Y1 Y2VY3
OcHoBHBIE TIpaBUIa [Ipaktuueckas pabota Ne3. «Pemenne | POCmoce UPOBAHMDILI
KOMOUHATOPHUKHU KOMOMHATOPHBIX 33Ja4 Ha pacyeT Komb6unaropuka B reomeTpuu 31 3auem 31
KOJIMYECTBAa BHIOOPOK», bunom Herotona OK2 OK3 OK4 OK2 OK3
CaoiicTBa OMHOMHAIIBHBIX OK4
kodpPunmenToB. TpeyroapHUK
[Tackans
Paznen 2
OcHoOBBI TeOpPUH
BEPOSATHOCTEH
Tema 2.1. YcrHEIH onpoc Uctopus pa3sutus Teopuu Y1VY2V3 ouggepeny | Y1 Y2VY3
Canyuaiiabsie coOpitusi. | [Ipaktuueckast pabota Ne4. BEPOATHOCTEMN UPOBAHMDILI
Kiaccrueckoe «HemocpencTeeHHOE BEIYHCIICHUE I'eomeTprueckoe onpeneneHe 31 32 3auem 31 32
OIpeAcIcHue BEPOSTHOCTH COOBITHS, BEPOSITHOCTH OK2 OK3 OK4 OK2 OK3
BEPOSITHOCTH COOBITHS AKcHOMaTH4ecKoe onpezesicHue OK4
BEPOSITHOCTH




Tema 2.2. YcTHBIN onpoc [Mpumenenne Gopmyiel Baiieca Y1V2V3 ouggepeny | Y1 Y23
BepositHocTs cnoxubix | [Ipaktryeckas padora NeS. UPOBAHMDIL
coOpITUI «[IpumeHeHne OCHOBHBIX TEOPEM 31 32 3auem 31 32
TEOPHUH BEPOSITHOCTEN MIPH pEUIEHUN OK2 OK3 OK4 OK2 OK3
3a71a9», OK4
[IpakTuueckas padora Neb
«BpruucneHue noJHou BEpOITHOCTH
COOBITHS, BEPOSTHOCTH TUIIOTE3)»
Tect
Tewma 2.3. YcTHBIN onpoc [Mpubmmxenubie GOpMYIbI B ouggepeny | Y1 Y23
Cxema bepnyniu [IpakTuueckas padorta Ne7. cxeme bepnymm. JlokanbHas Y1VY2V3 UPOBAHMDILI
«[Ipumenenne hopmynsl beprymmm B ¢dopmymna Myaspa-Jlamnacca. 3auem 31 32
pELIEHNN 3a1a9», WuTerpanpuas popmyna Myaspa- | 31 32 OK2 OK3
Jlammnacca. IlommHOMMaNBHOE OK2 OK3 OK4 OK4
pacrpeieneHue
Pazgea 3.
JduckperHsie
ciayvyaiiHble BeJTHYHHbI
Tewma 3.1. YcTHBIN onpoc Y1V2V3 ouggepeny | Y1 Y2VY3
[loHsATHE MUCKpETHOU UPOBAHMDILI
CIIy4aiiHOM BETMYMHbI 32 OK2 OK3 | 3auem 32
OK4 OK2 OK3
OK4
Tewma 3.2. YcTHBIN onpoc 3anuch pacripeacicHIi 1 Y1V2V3 ouggepeny | Y1 Y2V3
Xapaxkrepuctuku [JICB n | [Ipaktuueckas padorta Ne§ BBIYMCIICHHE XapaKTEPUCTUK UPOBAHMDILI
HX CBOMCTBA «OrnpeneneHne YUCIOBBIX ounomuansubix J1CB. 32 3auem 32
xapakrepuctuk JJCB», 3anuch pacnpeaencHuii u OK2 OK3 OK4 OK2 OK3
BBIYMCIICHHE XapaKTEPUCTUK OK4

ounommaneHbIX J[CB

Paznen 4.
HenpepbiBHbBIE
cIy4aiiHble BeJIUYMHbI




Tema 4.1. YcTHBIN onpoc Y1V2V3 ouggepeny | Y1 Y2VY3
[Honsitue nHenpepriBHON | CamocTrosiTenbHas paboTta 31 32 upoganuwiti | 31 32
CIIy4aiiHOM BETMYMHbI OK2 OK3 OK4 | sauem OK2 OK3
OK4
Tema 4.2. YcTHBIN onpoc Y1V2V3 ouggepeny | Y1 Y2V3
Xapakrepuctuku HCB u | I[Ipaktuueckast pabora Ne9 32 upoganmviti | 32
HX CBOMCTBA «OrnpeneneHre YUCIOBBIX OK2 OK3 OK4 | sauem OK2 OK3
xapakrepuctuk HCB», OK4
Tewma 4.3. YcTHBIN onpoc Y1V2V3 ouggepeny | Y1 Y2 V3
OcHoBHbIE [Ipaktuueckas padora NelO 32 upoganuwiti | 32
pacnpenenenus HCB «Bbruncrienue BeposSTHOCTEH AJIst OK2 OK3 OK4 | sauem OK2 OK3
HOPMAJIBHO paclpeIeiIeHHON OK4
BEJINIMHED,
[Ipaktuueckas padora Nell
«Bprancienne BEpOSTHOCTEN U
YUCIIOBBIX XapaKTEPHUCTHK JIJISI
MOKa3aTeIbHO paclpeieIeHHON
BEJIMIMHBD)
Paspen S.
enTpajbHas
npenejibHas TeopemMa
Tema 5.1. YcrHEIH onpoc 3aKkoH 0OJIBIINX YKceNl B hopMme Y1VY2V3 Y1VY2V3
LenTpanbhast CamocTtosTenbHas paboTa UYeOsbI111€Ba. 32 32
MpeAeNbHas TeopeMa 3akoH OoBIIUX YHCceT B hopMe OK2 OK3 OK4 OK2 OK3
3aKoH OOJIBIINX YKCET bepnymm OK4




Pazgea 6.
Bbi0opounslii MeToa.

CratucTuyeckue
OLIEHKHU MapaMeTpoB
pacnpeneaeHust
Tema 6.1. YcerHblit onpoc Y1VY2V3 Y1VY2VY3
OcHoBHBIE 337241 [IpakTuueckas padorta Nel2 32 32
MaTeMaTHYECKOI «['paduueckoe npeacraBieHue OK2 OK3 OK4 OK2 OK3
CTaTUCTUKH BBIOOPKNY OK4
Tema 6.2. [IpakTnueckas pabora Nel3 Y1VY2V3 Y1VY2VY3
JluckperHbie « YncroBble XapaKTepUCTUKN 32 32
BapHUAIMOHHBIE PSIIbI JUCKPETHOTO BapUALMOHHOTO PSAa», OK2 OK3 OK4 OK2 OK3
OK4
Tema 6.3. [Ipaktuueckas pabora Nel4 [TonsiTHE TOUEUHOHN OLIEHKH Y1VY2V3 Y1VY2VY3
HNHTepBanbHbIC « YucroBble XapaKTepUCTUKN Touednast onieHKa s 32 32
BapHUAIMOHHBIE PSIIbI HWHTEPBAJIILHOTO BApUAILIMOHHOTO PAa», | TCHEPAIbHON CpEIHEH, OK2 OK3 OK4 OK2 OK3
TEHEPAIIBHON JUCIIEPCUH OK4
IToHATHE HHTEPBAIBHON OLIEHKH
NHTepBambHas OLEHKA
MaTeMAaTHIEeCKOTO OKUIAHUS
Paszpen 7.
OcHOBHbIE IOHATHUS
Teopuu rpados
Tewma 7.1. YcTHBIN onpoc [Mpumenenne rpadoB B TCOpHH Y1V2V3 ouggepeny | Y1 Y2VY3
I'padsr 1 ux npumenenne | [Ipaktuaeckas padorta NelS BEPOSITHOCTEN U MaTeMaThudecko | 32 upoganmuwiti | 32
«[Ipumenenue rpagoB B perieHun CTaTUCTUKE 33 OK2 OK3 | 3auem 33 OK2 OK3
BEpPOSTHOCTHBIX 33739, OK4 OK4




3.2. 3apaHua ona oueHKU OCBOEHUA Y4eOHOU ANCLUMUNIIUHBI.

Kpurepuii oueHKy 3HAHUN M YMEHM I

[IpenonaBarens OICHWBAET 3HAHUS W YMEHHUS CTYJICHTOB C YYETOM UX
WHMBUIYaTbHBIX 0COOCHHOCTEH.

1. Comepxanne u 00beM Marepuana, MOJJICKALIETO MPOBEPKE, OMPEHACNIACTCS
nporpammoii. [lpu mpoBepke yCBOEHHUsT Marepuaia HYXKHO BBISBIATH IOJHOTY,
MPOYHOCTh YCBOCHUS YyYalIUMUCA TEOPUM U yMEHUS TPUMEHSATH €€ Ha TPAKTHKE B
3HAKOMBIX M HE3HAKOMBIX CHUTYaIIHsIX.

2. OcHoBHBIMH (hOpPMaMH TIPOBEPKHU 3HAHUN U YMEHUU yYalIUXCs [0 MaTEeMaTHKe
SIBJISIIOTCS MUChbMEHHAss paboTa U YCTHBIN OMpoc.

[Ipu olleHKEe MUCHMEHHBIX U YCTHBIX OTBETOB IPEIO/IaBaTelb B TIEPBYIO OUEPEIb
VUYUTBIBACT TMOKAa3aHHBIE CTY[AEHTaMH 3HaHUS U yMeHus. OIleHKa 3aBUCUT TaKXKe OT
HaJIMYUS U XapaKTepa MOTPelrHOCTeH, JOMyIICHHBIX yUalluMHUCS.

3. Cpenu TOTpENIHOCTEW BBIACIAIOTCS OMIMOKM U HemoudeThl. [lorpenrtHocThb
CUMTAeTCs OUIMOKOM, €ClIM OHa CBUAETEIBCTBYET O TOM, YTO CTYACHT HE OBJIAEN
OCHOBHBIMU 3HAHUSIMU, YMEHHUSIMU, YKa3aHHBIMU B MIPOTPAMME.

K Hemowyeram OTHOCSTCS MOTPEIIHOCTH, CBUICTENLCTBYIOIIUE O HEAOCTATOYHO
MOJTHOM WJIA HEJIOCTAaTOYHO MPOYHOM YCBOCHHMHM OCHOBHBIX 3HAHMM W YMEHUU WiH 00
OTCYTCTBHM 3HAaHWI, HE CUMTAIONIUXCSA B MpOrpamMMme OCHOBHbIMHU. Hemouetamu Takxke
CUMTAIOTCA: TIOTPEIIHOCTH, KOTOpPbIE HE MPUBEIN K HCKaKEHUIO CMBICIIA MOJIYYEHHOTO
CTYIIEHTOM 3aJlaHUsl WK Crloco0a ero BHINIOJIHEHMS; HEAKKypaTHas 3alich; HEOpEKHOE
BBITIOJTHEHHE YepPTeKa.

[panuma Mexay omuOKaMu W HEJAOYETaMHU SBISIETCS B HEKOTOPOUW CTEIECHH
ycinoBHOH. [lpu omHuMx 0OCTOATENHCTBAX JOMYIICHHAs YYaIlUMUCA IOTPEHIHOCTD
MOXKET paccMaTpUBaThCs MPEToaaBaresieM Kak OlmuOKa, B APYyroe Bpems U Mpu JAPYyTrUx
00CTOSATEIBCTBAX — KaK HEQOUET.

4. 3agaHus AN YCTHOTO W MUCBMEHHOTO ONPOCAa YYaIlUXCS COCTOAT W3
TEOPETUYECKUX BOIPOCOB M 3a/1a4.

OTBeT Ha TEOPETHMYECKHI BOMPOC CUUTAETCS OE3YyNpEeyHBbIM, €CIU IO CBOEMY
COJICP’KAHUIO TIOJIHOCTBIO COOTBETCTBYET BOIIPOCY, COACPKHUT BCE HEOOXOIUMBIC
TeopeTudeckue (PakThl U 0OOCHOBAHHBIC BBIBOJBI, & €r0 M3JIOKEHUE W MHUChMEHHAs
3alliCh MaTeMaTU4YeCKW TPaMOTHBI M  OTJIMYAIOTCA  IOCIENOBATENIbHOCTHIO U
aKKypaTHOCTBIO.

Pemenne 3amaun cuuraercsi Oe3ynpeyHbIM, €CIM MPAaBHIBLHO BBIOpaH crocod
pEIICHHsI, CaMO PpEIIEHUE COMPOBOXKAACTCA HEOOXOAUMBIMH OOBSICHEHHUSIMH, BEpPHO
BBITIOJTHEHBI HY)KHBIE BBIYUCIICHUS M TpeoOpa30BaHUs, TIOIY4YEH BEPHBIA OTBET,
MOCJIEIOBATEIbHO U aKKYPaTHO 3aIIMCaHO PEILICHUE.

5. O1eHka OTBeTa y4alerocsi Ipyu yCTHOM U MUCbMEHHOM ONPOCE MPOBOIUTCS 1O
CIEeNyIOlled CHCTEME, T. €. 3a OTBET BBICTABISAETCA OAHA U3 OTMETOK: 2
(HEYZIOBIETBOPHUTEIIBHO), 3 (YIOBJIETBOPUTEIBHO), 4 (XOpOoI110), 5 (OTIHYHO).

6. [IpenonaBarens MOXKET MOBBICUTH OTMETKY 3a OPUTHHAJBHBIN OTBET HA BOIPOC
WIM OpPUTHMHAJIBHOE pEIIEHUE 3a/laud, KOTOPHIE CBUIETEIBCTBYIOT O BBICOKOM
MaTeMaTUYeCKOM Pa3BUTHH YYaIerocs; 3a pelieHne 0ojee CI0XKHOU 3a1a4d WIH OTBET



Ha Oosiee CIOXKHBIA BOMPOC, MPEAJIOKEHHBIE CTYICHTY JOIMOJHUTEIBHO TOCIIe
BBIIIOJIHEHUS UM 3aJJaHUMN.

Kpurtepun omndok:
K rpy 65 M omubkaMm OTHOCATCS OITUOKHU, KOTOPbIE 0OHAPYKUBAIOT
HE3HaHUE ydamuMucs GopMyl, IPaBUil, OCHOBHBIX CBOMCTB, TEOPEM U
HEYMEHHE UX NMPUMEHSTh; HE3HAHUE TIPUEMOB PEIIICHUs 3a/1a4,
paccMaTpuBaeMbIX B YUEOHUKAX, a TAK)KE BRIUUCIUTEIbHBIE OMUOKH, €CII OHU
HE SIBJISIFOTCSI OITMCKO;
K Herpy©6 b M omubOKaM OTHOCSTCS: MMOTEPSI KOPHS WM COXPAHCHHE B
OTBETE IOCTOPOHHETO KOPHS; OTOpackiBaHue 0€3 00BSICHEHHI OJHOTO U3 HUX H
PaBHO3HAYHBIC UM;
K HengoueTam OTHOCATCA: HEpAIMOHATILHOE PEIICHUE, OTTUCKH,
HEJI0OCTATOYHOCTh WJIM OTCYTCTBUE MOSICHEHHM, 000CHOBAHUHN B PEIICHUSIX

Kpurepuii oneHkn ycTHOro onpoca

OneHka «OTJIMYHO) CTABUTCS, €CIIU CTY/IEHT:
- TIOJIHO PACKPBUI COJIepKaHue Marepuasia B o0beme, MpeayCMOTPEHHOM MIPOTPaMMOH,
- M3JI0XKWI MarepuaJl TIPaMOTHBIM SA3BIKOM B  OIPEACIICHHON JIOTHYECKOU
IIOCJIICAOBAaTCIIbHOCTH, TOYHO HUCIIOJIB3Yyd MATCMATUYCCKYHO TCPMHUHOJIOTUKO H
CHUMBOJIUKY,
- IPAaBUJILHO BBITIOJHWI PUCYHKH, YEPTEXKHU, Tpa(UKH, COMYTCTBYIOIINE OTBETY;
- IOKa3aJl YMEHHE WUIIOCTPUPOBATH TEOPETUYECKHUE IIOJOKEHUS KOHKPETHBIMU
IIPUMEpPAMH, NPUMEHATH UX B HOBOM CHUTyallMd IIPH BBIIIOJIHEHUU IIPAKTHUYECKOIO
3a/1aHus;
- TIPOJACMOHCTPHPOBAJ YCBOCHHME pPaHCEC M3YUYCHHBIX COIIYTCTBYIOIIMX BOIIPOCOB,
c(OpPMHUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJNIB3YEMBIX MpPHU OTPAadOTKE YMEHUH U
HaBEBIKOB;
- OTBEYaJ CaMOCTOATENILHO 0€3 HaBOASIINX BOIPOCOB yunuTensi. BO3MOXKHBI OfHA - [1BE
HCTOYHOCTHU IIPH OCBCIICHUN BTOPOCTCIICHHLIX BOIIPOCOB HWJIM B BBIKJIAAKAX, KOTOPBIC
YYCHHUK JICTKO UCIIPpABUJI IO 3aMCUAHWUIO YUUTCIIA.

OTBer OLCHHUBACTCA ouemcoﬁ «Xopomio», €CJIIx OH YAOBJICTBOPACT B OCHOBHOM
Tpe6OBaHI/IHM Ha OLICHKY «5», HO IIPpHU 3TOM UMECT OAWH U3 HCAOCTATKOB:
- B HU3JIOKCHUHN JOIMYIICHLI HEOOJIBIIIHNE Hp06em>1, HE HUCKAa3UBIIHNC MATCMATHUYCCKOC
COJCPIKAaHNUC OTBCTA,
- JOIIYHICHBI OJIUH — JIBA HCAOYCTA IMIPHU OCBCHICHUHW OCHOBHOTO COACPIKAHUA OTBCTA,
HUCIIPABJICHHBIC 110 3aMCHYAHWUTO YYUTCIIA,
- JOIMYIIICHBI OIIIMOKa WK 0oJiee ABYX HCAOYCTOB TP OCBCIICHUU BTOPOCTCIICHHBIX
BOIIPOCOB WJIN B BBIKJIaAKAX, JICTKO UCIIPABJICHHBIC T10 3aMCUYAHHUIO YUUTCIIA.

Ouelma «YAOBJICTBOPHUTECJIBHO0» CTaBUTCA B CICAYIOIHUX ClIy4dasx:



- HEIIOJIHO WJIM HEIOCIIEI0BAaTEIbHO PACKPHITO CONEPKAHUE MaTepurasa, HO IOKa3aHO
oOuiee MOHMMaHUE BOMPOCAa M IMPOAEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE IS
JAJIBbHEHIIET0 YCBOCHUS IPOrPaMMHOI0 Marepuaia

- UMEINCh 3aTPyJHEHHs] WIM JOMYIIEHbl OIIMOKM B ONPENEICHUU TOHATHUH,
WCIIOJb30BAaHUM  MAaT€MarW4eCKOM  TEPMHUHOJIOIMHM,  YEpPTEkKax,  BBIKIAJKAX,
HCIIPABJICHHBIE IIOCJIE HECKOJIBKUX HABOASAIINX BOIIPOCOB YUUTEIS;

-  Opu 3HAHUM  TEOPETUYECKOI0  Marepuajia  BbISABIECHA  HENOCTAarO4yHas
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HAaBBIKOB.

OueHka «HeyI0BJIeTBOPUTEIbHO» CTABUTCS B CICAYIOMUX  CIydasx:
- HE pacCKpBITO OCHOBHOE COJepKaHUEe yUeOHOTo Marepuaa;
- OOHapy>KEHO HE3HAHME WJIM HEMOHHUMAaHHWE CTYIEHTOM OoJjbIIed wiau Haumbomee
BaYKHOM 4acTH yueOHOro Marepuana;
- JIONYIIEHbl OIIMOKK B ONPEACICHUU TMOHATUH, TPH  HUCIHOJIH30BAHUH
MaTeMaTU4ecKol TEPMHUHOJIOTMM, B PHUCYHKax, ueprekax Wi Trpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HCIPABJICHBI IOCJE HECKOJbKHX HAaBOAAIIUX BOIPOCOB
YUUTEIS.

KpuTepuii oueHKH NMCbMEHHBIX U NPAKTHYECKUX padoT

OueHka «OTJIMYHO» CTaBUTCS, €CIIU:
- paboTa BBINOJIHEHA MOJIHOCTBIO;
- B JIOTUYECKUX PACCYNKIACHUSIX U 000CHOBAHUHU PEIICHUS HET IPOOETIOB U OMIHOOK;
- B pEIICHWU HET MaTeMaru4ecKHUxX OIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OTHCKA,
HE SIBJISIONIAsICS CJIEACTBHEM HE3HAHHS WM HEMOHUMAaHUs yueOHOTO MaTepuaa).

OueHka «XOpoIIo» CTaBUTCS, €CIU:
- paboTa BHINIOJIHEHA MOJHOCTHI0, HO 000CHOBAHMS IIarOB PEIICHUS HEIOCTAaTOYHBI
(ecmu ymeHue 000CHOBBIBATh PACCYKACHUS HE SIBISUIOCH CIEIMAIBHBIM O0BEKTOM
MIPOBEPKN);
- JONyIIEeHa OJlHa OINMOKa WM JBa-TPU HEAOYETa B BBIKJIAJKAaX, PHUCYHKax,
yeprexkax win rpadukax (ecim 3TU BHIBI pabOThl HE SIBISIIUCH CIEIUATBLHBIM
O00BEKTOM MPOBEPKH).

Onenka «y10BJIeTBOPUTENbHO» CTaBUTCS, €CIIN:
JIOTyIIEeHbI Oosiee OMHOM OMMOKM Hiu Oojee IBYX-TPEX HEIOYETOB B BBIKJIAJKAX,
yepTekax WIM rpapukax, HO ydyalluics BiaJeeT 00s3aTeIbHBIMH YMEHUSIMHU IO
IIPOBEPSAEMON TEME.

Oue}ma «HEYAOBJIECTBOPUTEJIBHO>» CTAaBUTCA, €CJIN:
AOMIYIICHBI CYIICCTBCHHLIC OHlI/I6KI/I, IIOKa3aBIIKUC, YTO yqamnﬁca HC BJIaJCCT
00s13aTeNILHBIMU YMCHUAMU I10 Z[aHHOfI TEME B IIOJIHOM MCpC



Pasznen 1. DiieMeHTbI KOMOMHATOPUKH
Tema 1.1. OcHOBHBIE 327241 KOMOMHATOPHUKH
YcrHbii onpoc

1.Yto Ha3wiBaeTcs n — dakropuaniom?
2.Berauciure 5!; 7!; 01.
3.Uemy paBeH n — pakropuain’?
4.Boluucnure:
a)n!/(n-2); 0)n+1)!/(n-1); B)(nt+l)!/(n-2)
5.Ilepeuncnure OCHOBHBIE 3aJ]a41 KOMOMHATOPUKH.
6.YUT0 Ha3bIBAETCS NEPECTAHOBKAMMU?
7.3anumuTe GopMyiTy A YUCIIa IEPECTAHOBOK U3 7 3JIEMEHTOB.
8.BpluncanTe 4nciio NepecTaHOBOK U3 5 MPEIMETOB.
9.Yt0 Ha3bIBaeTCs pazMelieHUsIMA?
10.3anmummre Gopmyity A Yuciaa pasMEUICHUN U3 71 DJIEMEHTOB IO /1.
11.Beruncaure: As?; A7%; Ao?
12.Y10 Ha3pIBaeTCA COUETAHUAMU?

13.3anummre Gopmyiy ynciaa COUeTaHUN U3 7 FJIEMEHTOB TIO /1.
14.Beruncnure: Cs?; Cio’; Cs?

IIpakTHyeckast padora Nel

Pemienne KOMOMHATOPHBIX 32124

Henab: pa3BuTHE HHUIUATHBBI U CAMOCTOATEIBHOCTH CTY1EHTOB,
npuodpeTeHue 3HAHUI U YMEHHUI NIPUMEHATH pa3jaiu4Hbie GopMyJibl IPU
pelieHnd KOMOMHATOPHBIX 32124

3ananue 17151 BBINOJHEHUS NPAaKTHYecKol padoTsl Nel

1. Brraucnure:

a)7!; 6) 8! B)61-5! 1 %‘
2. Bpruucnure:
10! 1 510 14!
AR V%a Pat D
3. Jenurcs im 11! Ha:
a) 64; 0) 25 B) 81 r) 49?
4. Ha ckoyIbKO HyJ€ll OKaHYMBAETCS YUCIIO:
a) 10! 0) 12! B) 15! r) 261?
5. Cokparure ApoOb:
o gy CREDL L @moDl
(n—1)! Am-2)" " 2k -1)! (4m - 3)!
6. YripocTuTe BbIpaKE€HUE:
a) (n+2)N)(n’ —9); 6) 1 n’—n

(n+4)! (n-2)! (n+1)!’



) 25m° —m? [ | j‘l, py GRH3ML (k+3)1Ck+D).
Sm+D! (5-5Gm-2)!) ° Gk)! 31k + 5k +6)
7. a) Ha nBepsix 4eTbIpex OJIMHAKOBBIX KAOMHETOB HAJI0 TTOBECUTDH TAOIMUKH C
(baMuIUIMH YeThIpeX 3aMecTuTeneit aupekropa. CKOJIBKUMHU CIIOco0amMu 3TO
MOJKHO CJ€eJiaTh?
6) B 9 «A» knacce B cpeny S ypokoB: anreOpa, reomeTpust, GU3KyiIbTypa, pycCKui
SI3BIK, AHTITMHCKUMA sI3bIK. CKOJIBKO MOKHO COCTABUThH BapHAHTOB PACIIUCAHUS Ha Cpery?
B) CKOJIBKMMH CIIOCOOAMHU YETHIPE BOpPa MOTYT IO OTHOMY pa30eKaThcsi Ha BCE
YEThIpE CTOPOHBI?
') ABIOTAHT JJOJDKEH Pa3BECTH MATh KOMUI MPUKa3a TeHepala Mo MITH TOJIKaM.
CKOJBKUMH CIOCO0AMU OH MOJKET BBIOpATh MapIIPYyT JI0CTABKU MpUKa3a?
8. Y BoBnl Ha 00en — canart, mepBoe, BTOpoe, TpeThe U nupoxkHoe. OH 00s13aTebHO
Ha4YHET C MUPOKHOTO, a BCE OCTAJIBLHOE CHECT B MIPOU3BOJILHOM Mopsiike. Haligure
YHCJI0 BCEBO3MOKHBIX BAPUAHTOB 00€a.
9. B roctunuIiie — ceMb OJTHOMECTHBIX HOMEPOB. M3 ceMu npuexaBIIuX MoCTOSIIbIICB
TpOE yKe 3ape3epBUpPOBaAIIA cBOU HOMepa. Haiinure 9yucio cnocoOoB pacceneHus.
10. OnquuHaauarh GyTOOJIUCTOB CTPOATCS Mepe/l HaduaioM Marda. [lepBbiM —
00s13aTeNbHO KAlUTaH, BTOPBIM — 0053aTe€IIbHO Bparapb, a OCTaJbHbIC — CITy4alHbIM
06pazoM. CKOJIBKO CyIIECTBYET CIIOCOOOB MOCTPOCHUS?
11. CkonbkuMU cII0cOO6aMu MOKHO 0003HAYHUTh BepIInHbI KyOa OykBamu A, B, C, D, E,
F, G, K?
12. CoBpemeHHbIE TATHOOPIIHI B TCUECHUE ABYX JHEH YUaCTBYIOT B COPEBHOBAHUU TIO
MSATH BUAAM CHOPTa: KOHKYP (KpOcc Ha Jomajsx), pexToBaHue, IiaBaHue, CTpennoa,
oer.
a) CKOJIbKO CYIIIECTBYET BAPUAHTOB MOPSIIKA TPOXOKICHHS BUIOB
COpEeBHOBaHUS?
0) CKOJBKO CYIIECTBYET BApHAHTOB MOPSIAKA MTPOXOXKICHHS BUIOB COPEBHOBAHMSI,
€CJI U3BECTHO, UYTO TIOCIECHUM BHUJIOM JOJDKEH OBITH Oer?
B) CKOJIBKO CYIIECTBYET BAPUAHTOB TMOPsIIKA MPOXOKICHUS BUJIOB COPCBHOBAHUS,
€CJI U3BECTHO, UTO TIOCIEIHUM BHJIOM JOJDKEH OBITh O€T, a MepPBbIM - KOHKYP?
r) CKOJIbKO CYIIECTBYET BAPHAHTOB, B KOTOPBIX KOHKYD U ()eXTOBaHUE HE
MPOXOST HoApsia?
13. 6 rpaneit urpansHOro Kyouka nomeueHsl mudpamu 1,2,3,4,5,6. Kybuk 6pocator
JIBYKIIb U 3AMKMCHIBAIOT BHIMAAAIONINE ITUDPHI.
a) Haiigure uyncno BceX BO3MOKHBIX BAPUAHTOB.
0) Ykaxxute Te U3 HUX, B KOTOPBIX MMPOU3BEIACHUE BHITIABIINUX YKces kparHo 10.
B) CocraBbTe Tabnuiy u3 2 ctpok. B 1 cTpoke 3anmummmre cyMMBbI BBIABIIUX
OYKOB, BO 2 — KOJIMYECTBO PE3YJIETATOB, B KOTOPHIX BBIMAIAET 3TA CyMMa.
r) CocTaBbTe aHAJIOTUYHYIO TAOJIUITY JJISI MOl Pa3HOCTH BBITIABIIIUX OYKOB.
14. Ha mnocKocTu nansl 10 Touek, HUKakue 3 U3 KOTOPBIX HE JIEKaT Ha | TpsMoOii.
a) Tpu TOUKHM NOKPACUIIN B PIKUMN IIBET, @ OCTAJbHbIE — B UepHBINA. CKOJIBKO
MOKHO MTPOBECTU OTPE3KOB C PA3HOIIBETHHIMHU KOHIIAMU?
6) CKOJTBKO MOKHO TIPOBECTH OTPE3KOB C «PHIKUMMIY) KOHIIAMH?



B) CocraBbTe Tabnuity u3 2 crpodek. B 1 cTpoke 3anummTe KOTM4eCTBO PHIKHUX
touek u3 10 nanubx (0T 0 10 10), BO 2 — 4KCHO «Pa3HOLUBETHBIX)» OTPE3KOB MPU TAKOM
croco6e pacKkpacku.

r) 5 TOYEK MOKPACHUIIU B CEPHIH IBET, 2 TOUKH — B OypbIii U 3 — B MAJTMHOBBIN
1BeT. CKOJIBKO MOKHO OCTPOUTH «CEPO-0ypO-MaJTMHOBBIX)» TPEYTOJILHUKOB?
15. I'pynma TypuCTOB NJIaHUPYET OCYIECTBUTH MOXOA MO MapUIpyTy AHTOHOBO —
Bopucoso — BiacoBo — I'pu6oBo. 3 AHTOHOBO B BOpHCOBO MOXKHO CILIABUTHCS TIO
peke wm aouTH nemkom. M3 bopucoBo Bo Bi1acoBo MOYKHO IIPOUTH NELIKOM WU
noexarb Ha Benocunenax. M3 BnacoBo B [puboBO MOXKHO JOTUIBITE IO PEKeE, T0€XaTh Ha
BEJIOCUIIEAX WIH IPOUTH MELIKOM.

a) HapucyiiTe nepeBo BO3MOXKHBIX BAPUAHTOB IOX0/1a.

6) CKOJIbKO BCEro BapHaHTOB MOX0a MOTYT BbIOparh TypUCThI?

B) CKOJIBKO €CTb MOJHOCTBIO HE MEIINX BapUAHTOB?

r) CKOJIBKO BapUaHTOB TIOXOJIa MOTYT BBIOPATh TYPUCTHI PU YCIOBUH, YTO XOTS
OBl HA OJTHOM U3 YYaCTKOB MapIIPyTa OHU JOJIKHBI MCIIOJIB30BaTh BEJIOCUTIEABI?

16. B CeTu cBA3b IPOUCXOAUT UEPE3 Y3JIbl, KOTOPHIE HYMEPYIOTCS 8-3HAUHBIMU
HoMmepamu (Homep, Hanpumep 00011122, Bo3moxkeH).

a) Cxonbko B Cetu MOXKET OBbITh Y3JI0B?

6) Kakoit MUHMMaTbHOM JJIMHBI JOJDKHBI OBITH HOMEpa y3JI0B, YTOOBI X XBaTHUJIO
KaXJIOMY JKATEI0 3eMiu?

B) Ckonbko B CeTH y3710B cyMMO# miudp HOMepa paBHOM 717

r) Cxonbko B CeTH y3710B CyMMO# 1IU(p HOMepa MeHbIe 37?

17. BoBa ycablal B IECHE, UTO «...y 3UM OBIBAIOT UMEHA. ..». OH BCIIOMHMI 7 CaMbIX
XOPOIINX 3UM CBOEH KM3HHU U PEIIMII 1aTh 7 Pa3HbIX, HPABAIIUXCS MY KEHCKHX UMEH.

a) CKOIbKUMH CITOCO0aMHU OH MOJKET 3TO CACIarh?

6) CxonbpKo cIocO0OB CyIIEeCTBYET eciu 1 3uma — TouHO TarbsiHa, a MOCIeaHIS —
HECOMHEHHO, AHHA?

B) CKOJIBKO CTIOCOOOB CYIIIECTBYET, €CIIH JKEHCKUX UMEH §, a He 77

r) CKOJIbKO CIOCOOOB CYIIIECTBYET, €CIIM UMEH 7, a 3uM — §?

18. Acs MOMHUT, YTO B OTBETE 3a/1a4X HA MPABUJIO YMHOXKECHHUS JIJIS IBYX UCIIBITAHUN
MOJIYYMJI0Ch 48, ¥ UTO UCTIIBITAHMS C OAHUM MCXOJIOM HE paccMarpuBaiuck. Eif Hano
BCIIOMHHTb YHCJIO UCXOAOB B 000UX MCTIHITAHUSIX.

a) U3 ckonbkux BapuaHTOB Ace NPUIETCS BHIOUPATh MPaBUIIbHBIN OTBET?

0) CKOJIbKO BapUaHTOB, KOTOPBIE COCTOSIT U3 YHUCEI Pa3HON YETHOCTHU?

B) CKOJIKO BapUaHTOB, KOTOPBIE COCTOAT U3 YUCEJI, OTIIMYAIOLIUXCS APYT OT
npyra 6onee, uem Ha 10?

') A CKOJIBKO BCETO BapHAHTOB, €CJIM UCIIBITAHUN OBLIO 37?

IIpakTHyeckasi pabora Ne2
Pemienne KOMOMHATOPHBIX YPaBHEHHU I
Heab: npuodpeTeHne yMeHHH M HABBIKOB IIPH PellIecHMH KOMOMHATOPHBIX
YPaBHEHHH.
3ananue 1Jis1 BBINOJHEHUS] MPAKTHYECKON padoThl Ne2



1. M3yuute TEOpETUUECKUI MaTepurall 1o TeMe
2. Pemmthb B HaTypaJbHBIX YUCIAX 5 KOMOMHATOPHBIX YPaBHEHH 110
VHJUBUYAIBHOMY BapUaHTy
Bapuanr 1.
1. n!=7(n-1)!;
2. (k-10)!=77(k-11)!;
3. (m+17)!1=420(m+15)!;
4. (3x)!=504(3x-3)!;
5 . 6Px:Px+2.
Bapuanr 2.
3
1A
X
2. A2, =23n+13);
3. Pn—4* A::42*Pn—2;
4. CI=10;
S. A CH=4>.
15
Bapuanr 3.
1. AF —x* A =0;
CED .
A (x—n)!
2
3.C!= 154, ;
) 4
4. Pxs* A3 =20P,_,

5.C!,=11C:.
Bapuanr 4.
1. C) =2x" - 7x-3;
N CLO LI TYY
(3x - 3)!
3. 6Px=24(x-1)!

4. Lewio A’
5 ;

=240;

x+3

5.20Px2=4>*P_,.
BapuaHnr 5.
1. CC+C? =15(x*-1);
2.6%C"3 =1142;
A, - A

3. —”143 43;

4,3%4° =4*4",

5.y 4 =210.
BapuaHnrT 6.

1. LA;‘ =A;

20



2. 12x= 4’

3.PX=1PH2;
ot
1
4. (k+15)=——(k +17)!;
(+1S)!= ok +17)
5. 4> =30n.
Bapuanr 7.
3
1. ﬂ=420;
m
2. XD up
132 oo
3.3642, =P,
4. C2=2C:;
5.CM=15+C" ;.
Bapuanr 8.
1. 6Px:Px+5;
2. 12C1) =5542,;
3. A5 =204° ,;
4. 304, =43,
5. 4 =4t
T

Tema 1.2. OcHOBHBIEC NPaBHWJIa KOMOMHATOPHUKH

YcTHBIM Oonpoc

1. CkoJabKMMHU CcHOCOOaMH MOXKHO pa3leiuTh 6 pa3IUYHbIX KapaHAalmed MExIy
TpeMsl 1€TbMU?

2. CKOJBKO TPEX3HAYHBIX YHUCEJ, HE COJAEP)KALIUX PaZOM CTOSALIUX OJMHAKOBBIX
udp MOKHO cOCTaBUTH U3 AeBatu uudp 1,2, 3,4,5,6,7, 8, 9?

3. CKOJBbKHMMU CHOCOOAMH MOKHO Pa3JeNuTh 3 pa3iMyHble KOHPETHI MEXIY TpeMs
JIE€ThMH TaK, YTOOBI KAKIOMY JOCTANIOCh MO OHOM KoHbeTe?

4. Yerblpex3HauHOE 4YHCJIO, HE COJAEp)Kallee B CBOEHM 3amucH HYNS, MOXHO
paccMmarpuBaTh Kak BHIOOPKY U3 9 1udp. SABnsercs iau 3Ta BhIOOpKa:

a) yIopsiI04eHHOM Ui HEeT;0) ¢ BO3BpAIlIEHUEM WJIA HET?

5. Moxert 11 BBIOOpKa CoJiepKaTh OJIMHAKOBBIE DJIIEMEHTHI?

6. CkonbKo BBIOOpPOK 00beMa 2 MOXKHO COCTaBUTh M3 TPEX AJIEMEHTOB a, b, ¢ Tak,

9TOOBI OHU OBUTH:

a) yropsiIo4eHHBIME, O€3 BO3BpaIeHUS;

0) ynopsiioueHHBIMHU, C BO3BPAILICHUSIMU;

B) HEYIOPSIOYEHHBIMHU, O€3 BO3BpAILCHU;

T') HEYTIOPSIIOYEHHBIMH, C BO3BpAIICHUAMU?

7. CoctaBnsitorcest BRIOOpKU 06beMa k 13 n a71eMeHTOB. MOXKET Jii OBITh:

a) k=n; 6) k>n?



Omnepanuu HaJ COOBITUIMHU
1. Moset Jiu IpOU3BEACHHUE JIBYX COOBITHI COBIAaTh C OJHUM U3 COMHOXKHUTEICH?
Ecnu na, To, 4TO TOTIa MOKHO CKa3arh O JIPyroM COOBITUN?
2. YTo MOXHO CKa3aTb 0 COOBITUSX, CyMMa U IPOU3BEICHNE KOTOPBIX COBIAIal0T?
3. Yrto MOXKHO cKazaTh 0 coOObITUSX A U B, eciiu ux cymma ecTh:
a) I0CTOBEpPHOE COOBbITHE; 0) HEBO3MOXKHOE COOBITHE?
4. B ompiTe ¢ mogdpackiBanueM UrpanbHoi Koctu npuBenuTe npumMep Tpex coObITUI
TaKHX, 4TO JIFOOBIE 1BA U3 HUX COJEPKAT OOIIHE UCXO]IbI, @ BCE TPU — HECOBMECTHBI.
5. Uro o3nauaer coObiTHE AN B B OmbITe ¢ HoaOpackiBanueM urpanbHoii Kocrtw,
eCcli COOBITHE A COCTOMUT B TOM, YTO YKCJIO BBIABIIMX OYKOB MeEHbIne 3, a B —
BBIIAJI0 HEYETHOE YHUCIIO OYKOB?
6. Uto o3HauaeT coObITHE 4N B B MPOU3BOJIHHOM OTIBITE?

IIpakTHyeckasi pabora Ne3
Pemienne KOMOMHATOPHBIX 3224 HA pacyeT KOJIUYeCTBA BHIOOPOK

Heab: npuMeHeHne 3HAHUI 1 YMEHM I ONpee/IsiTh THII KOMOMHATOPHOI0 00beKTa
U PacCYUTHIBATH KOJIUYECTBO BHIOOPOK 32JAaHHOIO THIIA B 32JaHHBIX YCJIOBHUSAX.
3ananue 1J1s1 BBINOJHEHUS IPAKTHYECKOH PadoThl
Pemuts 3a1a41 10 MHAMBHUIyaIbHOMY BapHaHTy
1. a) CxonbKo IBYX3HAYHBIX YHCEN MOKHO COCTaBUTh U3 1udp 1, 3,5, 7, 9?

0) CKOJIBKO CpeZil HUX YHCEN KPaTHBIX MSATH?

B) CKOJIBKO Cpey HUX YUCEN KPaTHBIX OJUHHAAIATH?

r) CKOJIBKO Cpeay HUX YHUCEN KPaTHBIX Tpem?

2. Heckonbko CTpaH pelInii UCIIONIb30BaTh JIJIsl CBOETO TOCyAapCTBEHHOTO (hara
CUMBOJIMKY B BUJI€ YETHIPEX BEPTUKAIBHBIX MOJIOC OJMHAKOBOM IIMPUHBI Pa3HBIX
I[BETOB — OEJIOTO, CUHETO, KPAaCHOTO, 3€JICHOTO. Y KaXJI0W CTpaHbl — CBOH duiar.

a) CKOJIBKO BCErO CTpaH MOTYT UCIIOJIb30BaTh TaKyl0 CUMBOJIUKY?

6) CKOJIBKO BCEro CTpaH MOTYT KCIIOJIb30BaTh TaKyl0 CUMBOJIUKY C MEPBOM Oetoit
0JIOCOU?

B) CKOJIBKO BCETo CTpaH MOTYT UCIOJb30BaTh TAKYI0 CUMBOJIMKY C TPEThel
3€JI€HOU I10JI0COM?

r) CKOJIBKO BCEro CTpaH MOTYT UCIOJb30BaTh TAKYI0 CUMBOJIMKY C CHHEH U
KpaCHOM OJIOCAMU, PACIIOIOKEHHBIMU PSIOM?

3. B ¢pyTOoibHOM TypHUpE yuacTByeT HECKOJILKO KoMaH . OKa3anoch, 4TO BCE OHU
MCIIOJIb30BAJIH JIJIsl TPYCOB U (pyTOOJIOK OENbIid, CHHUM, KPACHBIH, 3€JIEHBIN U KEJIThIH
[[BETa, IpUYEM OBUTH HCIIOJIb30BAHBI BCE BOBMOKHBIC BAPUAHTBI.

a) CKOJIbKO KOMaHJ| y4acTBOBAJIO B TypHHUpE?

0) CKOJIbKO KOMaH/I UTpajio B 3eJIeHbIX (yTOONIKaxX?

B) Y CKOJIbKUX KOMaH[ (yTOOJIKU U TPYChl OBUIM PA3HOTO IIBETA?

r) ¥V CKOJBbKUX KOMaH (yTOOJIKH U TPYChI OBLIIM pa3HOTO IIBETA, IPUYEM TPYChI
ObLTU HE KpacHbIe?



4. Ha xoHTpOJIbHOU paboTe OyIeT NATh 3a/1a4 — M0 OHOM U3 KaXIO0U U3 MSATH TEM.
3amaun OymyT B3sATHI U3 o01ero cinucka no 10 3amau B kaxaoi teme. [Ipu noaroroBke x
KOHTpOJIbHOUM BoBa pemni no 8 3aia4 u3 kaxnoit remel. Halingure:

a) o0111ee YMCI0 BCEX BO3MOXKHBIX BAPUAHTOB KOHTPOJIbHOU padOTHI;

0) 4KMCII0 TEX BapMaHTOB, B KOTOPbIX BoBa ymeeT pemaTts Bce MATh 3a1a4;

B) YMCJIO T€X BAPUAHTOB, B KOTOPHIX BOBa HUUETO HE CMOXET PEIINTh;

T') 4UCJIO TeX BapUAHTOB, B KOTOPHIX BoBa ymeer periars Bce 3a1a4u, Kpome
IIEPBOM.

5. B kneTku KBaipaTHOM TaOMHUKu 2 X2 MPOU3BOJILHO CTABIT KPECTHKH U HOJMKH.

a) CKOJIBKUMU CIOCOOaMHU MOKHO 3aIlIOJTHUTH 3Ty TaOIHUKy ?

0) B ckonbkuX citydasix B JI€BOW HMKHEH KIIETKE OYyJET CTOSITh KPECTUK?

B) B ckonbKHX citydasx B BepXHEH JIEBOW U HIDKHEH MPaBOl KIJIETKaxX OyayT
pa3HbIe 3HAYKU?

r) Pemure 3amaun a), 6), u B) 1151 Tabauakuy 3%3.

6. NUmeercs 12 pa3nuuHbIX KHUT: 7 110 MateMaruke u 5 no ¢usuke. CKOIbKUMHU
croco0amMu MOKHO BBIOpaTh JIB€ KHUTU: OJIHY [0 MareMaTHKe U OJIHY 1o (u3uke?

7. CKOJBKHUMH cIOCOOaMU MOXHO BbIOparh 1Be OykBbl 3 ciaoa YUEBHUK, uToOs
OJlHA U3 HUX ObLia rilacHas, a Jpyras — coriacHas?

8. B xmacce obyuarorcst 16 MmansunkoB u 14 neBouek. CKOJIBKUMU CIIOCOOaMU
MOKHO Ha3HAYUTh JABYX JEKYPHBIX 110 KJIACCY: OJHOTO MaJbuHKa U OJIHY
J€BOYKY?

9. CKOJIbKO pa3IUYHBIX IBY3HAYHBIX YUCET MOXKHO COCTaBUTh U3 1udp: a) 1, 2, 3, 4,
5,6; 6)0,1,2,3,4,5?

10.CkoJIBKO CYLIECTBYET PAa3IMUHBIX MO3ULUHI, KOTOPBIE MOTYT MOJYUYHUTHCS Ha
[1axMaTHOW JJOCKe, eciii 00a mapTHepa, uMesl HadalbHYIO MMO3UIUIO0, CAETAI0T
BCETO0 JIMIIb 110 OJTHOMY X0y ?

11.B cTonoBoii k 00eay uMeeTcst BLIOOp M3 YeThIpex OO Ha MEPBOE, MATH OO Ha
BTOpOE U Tpex O0ox Ha aecepT. CKOJIBKUMU CrIoc00aMu MOYKHO BBIOpaTh OJUH
oben?

12.Yyurens mpuroToBMII JUid pelieHus B kiacce 3 3anaun. CKOJBKUMHE CII0CO0aMu
OH MOJKET NPEJIOKUTD 3TU 33J]aUul TPEM ydalluMcs, eciiid B kinacce 30 yenoBek?

13.CxoabKUMU CIOCOOAMU MOXHO PACIIPEACIUTh TPU PANTHYHBIX PEIMETa MEXITY
JECSATHIO JTUIAMH, €CIIM KaXXI0MYy JlaBaTh He Oosee 0IHOTO mpeamera?

14.CxoapKuMU CIOCOOaMU MOXHO PACIIPEACIUTh TPU PANHYHBIX IPEIMETa MEXITY
10 nuuamu, eciy He OrpaHUYMBATh YHUCIIO IPEIMETOB, IPUXOAAIIUXCS Ha |
qesoBeka?

15. Cxonbkumu ciocobamu 6 4eI0BEK MOTYT CTaTh B OYEPEAH IPYT 3a Apyrom?

16. CkobKUMU CIIOCOOaMH MOXKHO paccaauTh 4 4eIoBeK Ha 7 CTyIbsX?

17. CKOJIBKO YETHBIX YETHIPEX3HAYHBIX YHCEN MOXKHO COCTaBUTH U3 IUD
0,1,2,3,4,5?

18. CxoJbKO Y€ThIPEX3HAYHBIX YUCET MOXKHO cocTaBuTh U3 mudp 0, 1, 2, 3,4, 5, He
MOBTOPSISt UG B 3aMMCH OTHOTO U TOTO Ke yucia?

19. CkonbKkuMH crioco6amMu MOXKHO paccaauTh B psl S 4eloBeK Tak, 4ToOobl Koss u
Onsa cunenu psaom?



20. Ha kHM)KHOM TOJIKE CTOST § pa3aUYHbIX KHUT, IPUYEM 3 U3 HUX [0 MaTE€MaTHKe.
CKOTBKUMU CIIOCO0AMH MOXKHO PACCTABUTh BCE ATH KHUTH TaK, YTOObI KHUTH TI0
MaTreMaThKe 0Ka3aJuch psaoM?

21. Ha coGpanuu 1omkHbI BRICTYNUTE 6 oparopos: A, b, B, I, I, E. Cxonbkumu
croco6aMu MOKHO HAMETUTh TOPSIIOK UX BBICTYIUICHUH, eciu b moimkeH
BBICTYIIUTH Cpasy nocie A?

22. Ha coOpanuu 10mkHBI BRICTYNUTE 6 oparopos: A, b, B, I, /I, E. Cxonbkumu
croco6aMu MOKHO HAMETHUTh MOPSIIOK UX BBICTYIUICHUHN, €CITU A TI0 KaKHUM-TO
MPUYHUHAM JOJIKEH BBICTYIIUTH paHblie yem b?

23. Ha ctynbs ¢ Homepamu ¢ 1 o 9 caasTcs 5 MalbuuKoB U 4 1€BOYKH, IIPU ITOM
MaJIBYUKH CAASTCS Ha CTY/Ibs C HEUETHBIMU HOMEpPaMHU, a J€BOUYKHU — C YETHBIMHU.
CKOTBKUMU CHIOCO0AMHU JIETH MOTYT Pa3MeCTUTHCS?

24. Ha 5 cTynpsX CUIAT 5 NE€BOYEK, a HAMPOTUB HA S CTYNBSIX CUIAT 5 MaJbUYUKOB.
bru1o pemnieHo, 4To MaJIbBUMKHU IOMEHSIOTCSI MECTaMU € JieBoukamMu. CKOJIbKUMHU
croco6amMu 3T0 MOXKHO CAENaTh?

25. CKOJIIbKUMU CITOCOOaMU MOKHO YCAJIUTh 32 KPYTIILIM CTOJIOM 5 JEBOYEK U 5
MaJIbYUKOB TaK, YTOOBI HUKAKUE 2 JTUIA OJJHOTO T0JIa HE CUICIU PAIOM?

26. CKOJIIbKUMU CITOCOOaMHU MOKHO Pa3JI0KUTh 5 Pa3IMYHBIX MPEAMETOB 10 3
aIKam?

27. CKOJIBKO CYIIECTBYET MATU3HAYHBIX YHUCEJ, KOTOPHIE OIMHAKOBO YMTAIOTCS CIIEBa
HaIlpaBo U CIpaBa HAJIEBO?

28. CKOJBKO CYIIECTBYET YETHBIX MATU3HAUHBIX YUCEI, KOTOPBHIE OJJUHAKOBO
YUTAIOTCS CJIEBAa HAIIPaBO U CIIpaBa HajaeBO?

29. CKOJIbKO UMEETCs IEeCTU3HAYHBIX YHCET C Mpeanociaenteit mudppoi 1, koropele
neasaTced Ha 579

30. CKoIbKO UMEETCS MATU3HAYHBIX YHCEJ, B 3alIUCH KOTOPBIX HE BCTPEUAETCA
udpa 5?

31. CKoIbKO UMEETCS MATU3HAYHBIX YHUCEI, B 3aMIUCH KOTOPBIX
a) poBHO 1 pa3 Bctpevaercs uudpa 5?

0) BcTpeuaeTcs He OoJee oHOM 1TUdpHI 5?
B) XOTs1 OBl OJTMH pa3 BcTpeuaercs mudpa 5?

32. CxoabKO UMEETCS IMITH3HAYHBIX YHUCEI, NSIAINXCA Ha 5 U He MMEIOIIHNX B CBOCH
3allUCH  OAMHAKOBBIX UGP?

33. CKOJIbKO pa3IMnYHbIX OYKBOCOYETAHUI MOXKHO MOJTYYUTH NPU NMEPECTAHOBKE OYKB
B ciiose AHAHAC?

34. CKobKO pa3InYHbIX OYKBOCOYETAHUI MOXKHO MOJTYYHUTh NPU NEPECTAHOBKE OYKB
B ciioee MATEMATUKA?

35. Cxonbkumu ciocobamu u3 10 yenoBek MOXKHO BbIOparh 3 uenaoBek Ha 3
pa3IUYHBIE TOTKHOCTU?

36. Cxonbkumu ciocobamu u3 10 yenoBek MOXKHO BbIOpaTh JeJIErauio B COCTaBe 3
YyenoBek?

37. CxonbKUMU CrIOcOOaMH MOYKHO PaCIPEACIIUTh 5 COBEPIICHHO OJTMHAKOBBIX
KapaHjamen Mexay 9 mKoIbHUKaMH, €CITU KaKI0MY JaBaTh He Oonee 1
Kapanpaama?



38. bpurana coctout u3 7 My4uH u 5 keHIIUH. CKOJIBKUMH CTIOCO0aMU 3Ta
Opuraaa MOKeT U30paTh JENEralnio B COCTaBe S5 YEJIOBEK, CPeid KOTOPHIX: a) 2
JKCHIIUHDI; 0) He 6omee 2X KCHIIMH?

39. CxonbkuMH criocobamu 2 yeaoBeKa MOTYT HOAEIUTh Mexay coboro 10
Pa3IUYHBIX NPEAMETOB O 5 MPEAMETOB KaxkKaA0MYy?

40. Cxonbkumu ciocobamu 10 ciopTcMEeHOB MOTYT Pa3AeNIUThCA Ha 2 KOMAHIbI 110 5
YyenoBeK?

41. CKONBKUMU CIOCOOAMH MOTYT Pa3IeIUThCS Ha 2 KOMaH/bI 10 5 YEJI0BEK, €Cu 2
CHOpPTCMEHA MOKeJaIl UTPaTh B OJJHOU KoMaHe?

42. CKOIBKUMU CIOCOOAMH MOTYT Pa3eUThCS Ha 2 KOMaH/bI 10 5 YEJI0BEK, €Cu 2
CIIOPTCMEHA MOKEeJIaIN UTPATh B Pa3HbIX KOMaH/1ax ?

43. CKOJIBKMMU CIIOCOOAMH MOKHO PaclpeieNuTh 3 COBEPUICHHO OJJUHAKOBBIX
npenMera Mexny 10 nuuamu, eciy He OrpaHUYUBaATh YUCIIO MPEIMETOB,
npenaraeéMpIX OJTHOMY Y€JIOBEKY?

44. CkoJIbKO UMEETCS YEThIPEX3HAYHBIX YHCEII, Y KOTOPBIX KaKJas CIEAYoIas
nudpa: a) MeHbllIe peAbIayme;  6) Oobie mpenpaymen?

45. CKOJIbKO UMEETCS YEThIPEX3HAYHBIX YHUCET, BCE HU(PBI KOTOPHIX YETHBIE U UAYT
B MOpsAJIKE: a) YObIBaHUA;0) BO3pacTaHus?

46. CKOJIBKO UMEETCs MATU3HAYHBIX YHCEIl, KOTOPBIE: a) HAYMHAIOTCS IBYMSI
OJIMHAKOBBIMU I pamMu? 0) OKaHYMBAIOTCS ABYMsI pa3InyHbIMU LUppamMu?

47. CKOJIBKO UMEETCSl UEThIPEX3HAYHBIX YHMCEJI, Y KOTOPHIX HUKAKUE 2 COCEAHUE
1 dpel HE COBNAIAIOT?

48. CKOJBKUMU CIIOCOOAMHU MOKHO Pa3IoKUTh 6 MOHET Pa3JInYHOrO JOCTOMHCTBA B
2 xapmana?

49. B xoMHare umeercs 6 1aMno4yek, IpUueM K KaxJA0i U3 HUX MOABEIEH CBOU
BBIKJTIOUaresb. CKOIBKUMU CIOCOOaMH MOKHO OCBEIIaTh KOMHATY, €CJIH JIS
9TOTO JOJIKHA OBITH BKIIFOYEHA XOTA OBl 1 1ammouka?

50. Umeetcs 15 paznuynbix koHpeT. CKOIBKUM CIIOCO0aMU U3 HUX MOKHO
COCTaBUTh HAOOP, CopepIKAIUIl HEUETHOE YUCIIO KOHpEeT?

51. Cpenu KapTOUEK, OTIUYAIOIIMXCS TOJIBKO IIBETOM, UMEETCS 5 KPACHBIX, 3 CHHUX,
2 3eneHbIx U 1 xxenTas kaprouka. CKOJIBKUMH CTIOCO0AMU UX MOKHO BBUIOKHUTH B
psii B BUJIE€ LIBETHOM MOJIOCHI?

52. CKoIbKUMH CI10cO0aMU MOKHO YCaIUTh 7 YEJIOBEK 3a KPYIIIBIM CTOJIOM, CUMTAs
CHOCOOBI OIMHAKOBBIMHU, €CJIH UX MOYKHO MOJYYUTh | U3 IPYroro ABMKEHUEM IO
Kpyry?

53. CkonbKUMH cI10c00aMU MOKHO YCaIUTh 7 YEJOBEK 33 KPYIIIbIM CTOJIOM, CUMTAS
CHOCOOBI Pa3IMYHBIMU, €CIIA XOTS OBl Y YACTH CHJISIIUX MOSBATCS HOBBIC
cocenu?

54. Cpenu mapoB, OTAUYAIONIAXCS TOJIBKO 1IBETOM, UMEETCs 6 OelbIX, 4 Y4epHBIX U 8
KpacHbIX. CKOJBKMMH cTIOCO0aMU 2 MaJBIMKa UX MOTYT MOAETUTH (HE
00s13aTeNIbHO TTOPOBHY) MEXIY COOOI0 TaK, YTOOBI 0OOMM J10CTAIOCh HE MEHEE
JBYX IIApOB KaXk10ro 1sera?

55. Baons xeno6a nexar 12 6enbix mapoB. CKOIBKUMU CIIOCO0AMU Cpeu HUX
MOKHO Pa3MECTHTh § UEpHBIX IIAPOB TaK, YTOOBI HUKAKKE 2 YEPHBIX I1apa He
0Ka3aJIuCh psAIoM?



56. Ha mixosibHOM Beuepe npucyTcTBYIOT 12 neBymiek v 10 roHomiei. CkonbKUMU
croco6aMu MOKHO COCTaBUTh U3 HUX 4 mapsl 11 TaHIa?

57. CxonbpKo pa3IMuHbIX AenuTeneit umeer uncio: a) 800; 6) 126 000?

58. Ha co6panuu npucytctBYyrOT 120 uenoBek. CKOIBKUMH CIIOCOOaMU MOXKET OBIThH
n30paH npe3uanyM coOpaHus B COCTaBE NpeAcCenaTes, CeKpeTaps U 7 Apyrux
YJIEHOB pe3uauyma?

59. U3 menika, copepxaiiero 9 6enbix U 5 4epHbIX IapoB, BBIHUMAIOT OJIMH 32
ApyrumM Bce mapbl. CKOJIBKO BO3MOKHO PA3IMYHBIX MOCIEI0BATEIbHOCTEH
MOSIBJICHHUS LIAPOB, €CJIM LIAPhI OHOTO IIBETa MEXKIY COO0M He pa3IudHbI?

60. Cxonbkumu ciocobamu 30 pa3aMuHbIX KHUT MOYKHO Pa3JIOXKUTh HAa 3 CTONKHU
Tak, 4YTOOBI B KaKJI0M cTonke Obu10 10 KHUr?



Pa3znen 2. OcHOBBI TEOPHH BEPOSTHOCTEH
Tema 2.1. Cay4aiinbie coobiTusi. Knaccmueckoe onpenenenue
BEPOSITHOCTH
YcTHBIM onpoc
1. Kakue cobbITust Ha3bIBatOTCs AocToBepHbIMU? [IpuBeauTe npumeps?
2. Kakwue coObITHs Ha3bIBalOTCS HEBO3MOkHBIMU? [IpuBenute npumepsi?
3. Uro Ha3bIBaE€TCA BEPOSITHOCTHIO COOBITHS?
4. B maprum umeercs 100 ngeraneif, msATh U3 KOTOPHIX OpaKoBaHHBIC.
Omnpenenure BEpPOATHOCTh TOTrO, YTO B3fATas Hayraj AETallb OKaXKeTcs
OpakoBaHHOM.
Uto Ha3bIBAE€TCSI OTHOCUTEILHOMN YacTOTOU COOBITHS?
Kakue coObITust Ha3pIBatoTCsl HecoBMecTUMbIMU? [IpuBenute npumepsi?
Yemy paBHa cymMMa HECOBMECTHBIX COOBITHIA?
Kakue coObITusI HA3bIBAIOTCS POTUBOIIOIOKHBIMH?
9. Kak gopmynupyercs Teopema CIOKESHHS BEPOITHOCTEH?
10.Yemy paBHa CyMMa BEPOSITHOCTEH MPOTHUBOTIONOKHBIX COOBITHIA?
11.Kak ¢opmynupyercst TeopeMa yMHOXKEHHUSI BEPOSTHOCTEH?
BeposiTHOCTHAs1 MOJIe/Ib CJIY4ailHOTO ONIBITA
Kakue u3 cnepyrommx HaOOpoB yucen 3aaaioT BepostHocTH B [IDU ¢
YEeTHIPbMS HCXOAAMMU:
a) 0,2;-0,2; 0,5;0,5; 6) 0,1; 0,2; 0,3; 0,5;
B) 0,1; 0,2; 0,3; 0,4; r) 0,2;0,3;0,3; 0,1?
2. JIBaxk bl 6pocaercs monera. O6pa3zytot iu [IOU ucxomst:
a) «repO BBIMAI ABAKIBD, «IIU(pa BbINAIA JBAKIBD);
0) «repO BbITIAT XOTsI OBI ONUH pasy, «Iudpa BeIMaIa IBAKIBD;
B) «rep0 BBIMIAJ OJIMH Pa3y», «repO BbIMAT XOTs Obl OUH pas3y, «repO He BbINal
HU pazy»?
3. UsBnekaercs omna ®OCrouka gomuuo. Ob6pazyror nau [IOU crenyromue
UCXO/JIBI:
a) «BbeiHyTa POCTH 0:0%», «BBIHYTA DOCTH 0:1», “«CymMMa OUKOB Ha BBIHYTOU
Koctu — HarypanbHoe yucio, e 6ombiie 11»?
4. TlpousBonutcs nBa BeicTpena no mumieHd. O6pasytor iu [IDU cnenyromue
UCXOJIbl: «HU OJTHOTO IMOTAJaHUs», «OIHO MOMAJaHHe», «HET MPOMaxa», «ecTb
XOTBh OJHO IomajgaHue ?
5. [IpuBenute mpuMep COOBITHS, BEPOSATHOCTh KOTOporo paBHa: a) 0;  0) 1.
6. [IpuBenuTe mpuMepbl ONBITOB, MHOXKECTBO HCXOJI0B KOTOPBIX 0€CKOHEYHO.
Knaccnueckoe onpeneneHue BepOSITHOCTH COOBITHS
1. BeposTHOCTb HEKOTOPOro COOBITHSI B ONBITE C PaBHOBO3MOXHBIMU
ucxonamu paBHa 0,15. DT0o cOOBITHE COCTOMT M3 TpexX HCXOMOB. Uemy
PaBHBI:
a) BEPOSITHOCTh KaXJ0T0 UCXOJIa;
6) uncmno snementoB B [1DM1?
2. 3Has BEPOATHOCTh COOBITHS:
a) «CTpeJIoK XOTsI ObI OWH pa3 MOMAJl B 1IETbY;
0) «y cTpelka 6oJiee IBYX MOMAJaHUN B 1EIbY;
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B) «CTPEJIOK TOTAJ IIPH BCEX BBICTPEIAXy,

YKQKUTE COOBITHE, BEPOSITHOCTh KOTOPOTO MOKHO BBIYHCIIUTD.

3. Byayt 1u paBHOBO3MOKHBIMU UCXOIbI:

a) «AJIEMEHT B DJIEKTPUUECKOMN ETH BBIIIET U3 CTPOS», «HE BBIIIET U3 CTPOS»;
0) «cTaHOK MOTpPeOyeT BMENIaTeNLCTBA PabO4Yero», «CTAaHOK He MmoTpedyer
BMeEIIATEIbCTBA pab0Yeroy;

B) «JaMma B TEJEBU30pE B TEUCHHE TO/la BBIXOAHWT U3 CTPOS», «JiamIma B
TENIEBU30PE B TCUCHUE TOJ1a HE BBIXOIUT U3 CTPOS»;

T') «U3JIeTUe TIEPBOCOPTHOY, «U3IEIIHE BTOPOTO COpTay?

IIpakTHyeckas padora Ned
HenocpeacrBeHHoe BhIYMCICHHE BEPOATHOCTE

Heab: popMupoBaHre YMEHHU U HABbIKOB BHIYUC/JICHHS BEPOATHOCTH
cOOBITHI IO KJIACCHYECKOi (popmy e onpene/ieHUs1 BEePOSITHOCTH.
3ananue A/ BBINOJHEHUS NPAKTHYECKOH padoThl

BbruncnuTh BEpOSTHOCTH COOBITHIH, YKa3aHHBIX B TEKCTE.
1. 3a KpyIJIBIM CTOJIOM CHIAT 5 MYy»K4MH U 5 xeHIMH. KakoBa BEpOSTHOCTB TOTO,
YTO J1Ba JIMIA OJMHAKOBOIO 10Ja HE CUJAT PAJIOM, €CJIM MECTA 3aHUMAJIUCh
cityyaiHo?
2. Ha ctone nexar 20 sx3aMeHAIIMOHHBIX OMIIETOB ¢ HOMepamH 1, 2, ..., 20.
[Ipenonasaresp
Oepér 3 moobix Ounera. KakoBa BEpOSITHOCTH TOTO, YTO OHU U3 MEPBBIX YETHIPEX?
3. Umeercs 6 0Tpe3KOB, AIMHBI KOTOPBIX PABHBI COOTBETCTBEHHO 2, 4, 6, 8, 10, 12
EAMHULIAM.
Havitn BepOosATHOCTB TOTO, UTO C MOMOIIBIO B3SATBIX HAyraJ TPEX OTPE3KOB MOKHO
MIOCTPOUT TPEYTOJIbHUK.
4. I1aTh CTYyAEHTOB U3 IPYNIbl U3yYaOT aHITIMIUCKUN A3BIK, HIECTh CTYAEHTOB —
HEeMELKUHN U
CEMb CTYAEHTOB — (paHIly3cKuil si3pIK. CirydaifHpIM 00pa3oM BHIOPAaHO YEThIpe
CTYZICHTA.
KaxoBa BEpOSTHOCTB TOTO, YTO JBOE U3 HUX U3y4arOT aHITIMICKUNA A3bIK, OJUH
u3yqaeT
(bpaHIy3cKui 1 OIMH — HEMELIKHi1?
5. Ha cemu kaproukax Hanmucansl nudpsl ot 1 1o 7. Haynauy usBnekarorcs nse
KAapTOYKH.
KakoBa BeposSTHOCTH TOTO, YTO CyMMa (P Ha ITUX KapTouKax OyaeT 4ETHOU?
6. B macTepckyro 1 peMoHTa noctynuio 10 TeneBu3opoB, U3 KOTOPBIX 3
HY>KJaloTcsi B 001eM peMonTe. Mactep Hayran 6epét nepBbie 5 mTyk. KakoBa
BEPOSATHOCTH TOTO, YTO J[BA U3 HUX HYXKJAIOTCS B 00LIeEM peMOHTe?
7. bpocarorcs 1Be urpajibHble KOCTH. HallT BEpOATHOCTH TOTO, YTO BBIMAJIET
OJIMHAKOBOE



gucio oukoB Ha 006enx PO CTsX, ¥ BEpOSITHOCTH TOTO, 4TO Ha 00enx O CTsx
BBIIIQJIET YETHOE

YHUCJIO OYKOB.

8. M3 monHo# kononel KapT (52 KapThl) BBIHUMAETCS Hayraa TpH KapThl. Halitu
BEPOSITHOCTD

TOTO, YTO 3TUMH KapTaMu OyayT Tpoiika, ceMEpKa U Ty3.

9. TenedoHHBIN HOMEP COCTOUT U3 AT LKp. Hailtu BeposSTHOCTH TOTO, YTO
HOMeEp TesiepoHa CiTydaiftHO BEIOpaHHOTO aDOHEHTAa HE CONEPIKUT OJJUHAKOBBIX
udp.

10. B maxmarHom TypHHpe yuacTBytoT 20 4eoBeK, KOTOpbIe pa30MBaIOTCs HA JIBE
rpyMnbl IO

10 yenoBek. OnpenenuTh BEPOSITHOCT TOTO, YTO YEThIPe HAauOOJIee CHIIbHBIX
UIrpoKa pas-

JlensTcsa Mex 1y rpyniaMu IOpOBHY.

11. YeTpIpEXTOMHOE COYMHEHHUE PACIIOJIOKEHO HA TOJIKE B CIyYallHOM IOPSJIKE.
Haiitn BEpOsATHOCTB TOTO, YTO TOMA CTOST B JOJKHOM IMOPSAKE CIIpaBa HaJIEBO WU
cJIeBa Halpaso.

12. KakoBa BEpOSITHOCTb TOTO, UTO YETHIPEX3HAUHBIN HOMEP CIIyYalHO B3STOTO
aBTOMOOWJIS B

00JIBIIIOM TOPOJIE UMEET Bce LU(DPHI pa3Hble U BEPOATHOCThH TOTO, YTO OH UMEET
Bce U PBI OTUHAKOBBIE?

13. Tonnas xonoaa kapt (52 KapTel) AeAUTCs monojaaM. HalTu BeposITHOCTH TOTO,
YTO YUCIIO

4EPHBIX U KPaCHBIX KapT B 00enX navkax OyleT OIMHAKOBBIM.

14. Ha nonke nexar 15 yueOHUKOB, U3 HUX 7 — o Maremaruke. CTylIeHT Haygauy
oepér 3

yueOHuka. KakoBa BEpOSITHOCTb TOTO, UTO B35Thble YU€OHUKH — YYEOHHUKH 110
Maremaruke?

15. UrpanbHas kocTh Opocaercs Ba pa3a. KakoBa BepoSATHOCTb TOT0, YTO CyMMa
BBIINIABIINX

04KOB OyneTr He MeHee 7 u He 6oiee 107

16. B ypHe 2 Genbix u 4 4€pHbIX mapa. M3 ypHbI napamu nociea0BaTeabHO
U3BJIEKAIOT BCE

mapbl. KakoBa BeposSITHOCTH TOTO, YTO B MOCJIEHEH mape o0a 1mapa OyayT
4EPHBIMU?

17. Crynent 3naer 15 u3 20 BompocoB yueOHOM nporpamMmbl. Ha 3x3amene
npesiaraeTcs OTBETUTh Ha 3 BONPOCA, KOTOPbIE BHIOMPAIOTCS CIIyYaiHbIM
oOpa3zom. KakoBa BeposiTHOCTD TO-

IO, 4TO CTY/IEHT CMOXET OTBETUTD Ha MPEJI0KEHHbIE BOIIPOCHI?

18. OTpe3ok npsAMoi, IJIMHA KOTOPOTo paBHA 2, NEIUTCS CIy4daiHbIM 00pazoM Ha 3
4acTH.

Haitu BeposATHOCTH TOTr0, YTO U3 IOJTYYEHHBIX YACTEW MOKHO ITOCTPOUTH
TPEYrOJIbHUK.

19. CiopTuBHas koMaHAa cOCTOUT U3 20 CIIOPTCMEHOB, U3 KOTOPBIX 5 OOKCEPOB, 7
LITAHTUCTOB



u 8 6op1oB. [{ns Gecespl ¢ KypHaIUCTOM ObUIO BRIOPAHO CIydaliHBIM 0Opazom 3
CIOPT-

cMmeHa. OnpenenuTh BEpOSITHOCTh TOTO, YTO BEIOpaHHBIE CLIOPTCMEHBI
MIPEACTABJISIOT pa3-

JIMYHBIE JUCLUILIUHBI CIIOPTA.

20. Ha Bocbmu KapToukax Hamucanbl nudpsl oT 1 1o 8. Haynauy usBiekarorcs aBe
KapTOUKHU.

KaxkoBa BeposITHOCTh TOTO, YTO cymMMa ITu(p, HAMMCAHHBIX HA ATUX KapTOUKaXx,
Oyner He

Menee 127

21. bpocarorcs aBe urpajibHble KOCTU. HaliTu BEpOATHOCTH TOTO, UTO CyMMa
BBIMABIINX OYKOB

oynet He 6oree uem 10.

22. Kaxnas u3 mudp 1, 3, 5, 6 u 8§ HanmcaHa HA OJTHOM U3 MSITU KapTOUYEK.
KapTrouku nepeMennBaroT 1 packiiaibIBatoT B psil. KakoBa BEpOATHOCTH TOTO, UTO
MOJIyYEHHOE MATU3HAYHOE

9uCI0 OyneT AenuThes Ha 47

23. Hayran Beibupaetcs 1Byx3HauHOE 4ucio. OnpeaenuTb BEpOsSTHOCTh TOTO, YTO
cyMMa

1P ATOTO YKCa SBISETCS MPOCTHIM YHCIIOM.

24. U3 momuoro Habopa goMuHO (28 mTyK) Haygady BeiOuparoT 7 koctei. Kakoa
BEPOSITHOCTD

TOTO, YTO CPEU HUX OKAKETCS TPU KOCTH C IIECTHIO OYKamMu?

25. I'pynna, cocrosias u3 8 4eJa0BEK, 3aHUMAET MECTA 33 KPYIVIbIM CTOJIOM B
ciyyaiiHOM nopsiake. KakoBa BEpOSITHOCTB TOTO, YTO IIPU 3TOM JBa OINPEACIICHHBIX
JIMLA OKAXYyTCs CUMISIIIIUMU PAIOM?

Tema 2.2. BeposiTHOCTB CJI0KHBIX COOBITHI
YcTHBIM onpoc

1. TloHsiTHE MPOTUBOIOIOKHOTO COOBITHS; (POPMYIIa BEPOSITHOCTH
MIPOTUBOIIONIOKHOTO COOBITHS.

2. [atb ompeneneHre CyMMBI IBYX COOBITHH. 3anucarb GopmMyiry
BEPOSITHOCTH CYMMBI JIByX COOBITHI U IPUBECTH PUMEP €€ MIPUMEHECHHUS.

3. Matb onpeneneHue yciaoBHOM BeposiTHOCTU. Kornia ycinoBHast BEpOsITHOCTD
paBHa HYJIIO?

4. JlaTe ompeneneHue HE3aBUCUMBIX COOBITHI. 3anucarb GopmMymy
BEPOSITHOCTH MPOU3BEICHHUS HE3aBUCUMBIX COOBITHI U MPUBECTH MPUMED €€
MPUMEHEHHUS.

5. 3anucarb GopMyily MOJIHOM BEPOSTHOCTU U PUBECTU MPUMEP €€
MPUMEHEHHUS.

6. 3anucatb Gpopmyny baiieca u npuBecTu npumMep ee NPUMEHEHUSI.

Teopema cJi05keHUs1 BepOSITHOCTEI

1. [Ipu KakoM YCIIOBUM BEPOATHOCTh CYMMBI JBYX COOBITHMII paBHa CyMMe

BEPOATHOCTEMN 3TUX COOBITUI?



2. PaccMmoTpuMm OmBIT ¢ moaOpachkiBaHUEM UTpaibHON KOCTH. [IycTh coObiTHE A
O3HAYaET, YTO YUCJIO BBHINMABIIMX OYKOB MEHbIIE 3, a B — yncio BeimaBmmx
OYKOB MeHblIE 5. Uemy paBHa P(AU B)?

3. Uemy paBHa P(AUB), €CIU KaXIbI 3JIEMEHTApHBIA HCXOA COOBITHS A
BXOJIUT TaKXe B coObITHE B?

4. PaccMoTpuM ombIT ¢ nmoaOpachkiBaHuEM UTpanbHON KocTu. [lycte A={1, 2},
B={2,4}, C={1,4}. O1u coObITUS HECOBMECTHBI B COBOKYIHOCTHU. byner nu
BEPOATHOCTh UX CYyMMBbI paBHA CyMM€ UX BEpOSITHOCTEN?

5. Kakwue u3 cieqyomux yTBEepKIeHUH paBHbI:

a) BEPOSTHOCTh CYMMBI TPEX MONapHO HECOBMECTUMBIX COOBITUN paBHA CyMMe

BEPOSITHOCTEN ITUX COOBITHIA,

0) BEpOSTHOCTb CYMMBI TpeX COOBITUH paBHAa CyMME BEpPOATHOCTEH 3THX

COOBITHI;

B) BEpPOSITHOCTb CYMMBl TpPE€X HECOBMECTHUMBIX COOBITUH paBHa CyMMe

BEPOSITHOCTEHN 3TUX COOBITUIA?

6. MoeT 111 BEpOSITHOCTh CyMMBI TPEX COOBITUI OBITh:

a) MEHbIIIE CYMMBbI BEpOSITHOCTEN ATHX COOBITUIA;

0) GombIIIe CyMMBI BEPOSITHOCTEH 3TUX COOBITHIA;

B) pPaBHOM CyMMe€ BEPOATHOCTEHN 3TUX COOBITUH;

I') PaBHOM BEPOSITHOCTH OJTHOTO U3 CIaraeMbix;

1) paBHOI BEPOSITHOCTU CYMMBI JIByX CJIaraeMbiIx?

He3aBucumbie co0bITHS

1. [Ipy kxakoM YCJIOBHHM BEPOSTHOCTH IMPOM3BEACHUS IBYX COOBITUI paBHA
MIPOU3BEICHUIO BEPOSITHOCTEH 3THX COOBITUIA?

2. MoxeT 11 BepOATHOCTh MPOU3BEACHUS JIByX HE3aBHCHUMBIX COOBITUH OBITh:

a) OoJIbIlIe BEPOSITHOCTH OJTHOTO U3 3TUX COOBITUH;

0) paBHOI1 BEpOSITHOCTH OJHOTO U3 3TUX COOBITHIA;

B) MEHBIIIE BEPOSITHOCTU OAHOTO U3 ATUX COOBITHIA?

3. YUemy paBHa BEpOATHOCTh CYMMBI JIByX HE3aBUCUMBIX COOBITHI?

4. PaccmoTpuM onbIT ¢ ogopaceiBanueM urpanbHoit Koctu. [lycts coObiTue A

03HAYaeT, YTO YUCIIO BBIMABIIUX OYKOB MEHbILE TpeX, a B — uncno BeImaBIINX

O4YKOB MeHbIIe 5. BynyT imu cobbiTust A u B He3aBucumbl?

5. Moryr nu ObITb HE3aBUCUMBIMU cOObITHSS A u B, ecnu kaxnapii

AJIEMEHTapHBINA UCXO0J] COOBITHUSA A BXOAUT U B coOpanue B?

6. 13 kaprouek 100, 010, 001 mayran ussnekaercs oxna. ITycts coObitne 4.,

i=1, 2, 3 o3HauaeT, 4YTO B KAPTOYKE HA 1-M MECTE CTOUT 1.

a) bynyT n1u coObrtust A1, Az, A3 monapHo HE3aBUCUMBI?

6) Bepno mu, uto P(4, N 4, N 4,)=P(A1)P(A2)P(A3)?

7. BepHO 1M, 4TO BEPOATHOCTh NMPOU3BEACHUSA TPEX MOMAPHO HE3aBUCHUMBIX

COOBITHI paBHA MPOU3BEICHUIO BEPOSTHOCTEH ITUX COOBITHI?

YcinoBHbIE BEPOATHOCTH

1. Hycts U u V — COOTBETCTBEHHO JOCTOBEPHOE U HEBO3MOXKHOE COOBITHSI.
Yemy paBHa: a) P(U/A); 6) P(V/A)?

2. BepHo 1y, uto P(A/B)=1-P(A/B)?



3. PaccmoTpum ombIT ¢ monOpacbiBanueM urpanbHoil Koctu nBaxasl. Ilycts
coObITHEe A O3HaYaeT, YTO «CyMMa BBINABIIMX OYKOB Y€THa», B — «cymma
o4koB Oospie Ha 9», C — «cyMMa BBINABIIMX OYKOB MEHBILIE YeThIpex», D —
«cymMa BbImaBmux o4ykoB Oomnbmie 10». Haitnure P(A), P(B), P(C), P(D),
P(ANB),P(ANC),P(BN D).

4. MoeT 11 BepOATHOCTh NMPOU3BEACHUS IBYX COOBITUNA OBITh:

a) 60JIbIIIe MPOU3BEICHHS BEPOSATHOCTEN ITUX COOBITHI;

0) paBHOI TPOU3BEICHUIO BEPOSTHOCTEN ITUX COOBITHIA;

B) MEHBIIIE MPOU3BEICHUS BEPOATHOCTEN 3TUX COOBITUINA?

5. MoxeT BepOSTHOCTh POU3BEJCHUS JIBYX COOBITHI OBITh:

a) 60JIbIIIe BEPOSTHOCTH OJTHOTO M3 COMHOMKUTENCH;

0) MEHBIIIE BEPOSTHOCTU OJHOTO U3 COMHOXKUTENEH;

B) PaBHOM BEPOATHOCTHU OJHOTO U3 COMHOXKUTEIEH?

6. [1pu xakom ycnoBun He umeet cmbicia P(B/A)?

IIpakTHyeckas padora NeS
OcHoBHbIE GOPMYJIbI TEOPUH BEPOSITHOCTEH
Hean: oBiageHne yMEHUSIMM U HABBIKAMH PELICHUs 32124 HA BbIYHMCJICHUE
BEPOATHOCTH CJIOKHBIX COOBITHH.
3aganust 17151 BHINOJIHEHUS MPAKTHYECKON padoThI

1. Ins curnanu3zanuu o0 aBapyH YCTaHOBJICHBI Ba HE3aBUCUMO
paboTaroumx curHaan3zaropa. BeposTHOCTb TOTO, YTO NPH aBapUU CUTHAJIU3ATOP
cpabotaer, poBHa 0,95 mis neporo curnanuzaropa u 0,9 mis Broporo. Haiiru
BEPOSATHOCTH TOTO, YTO MPH aBAPUHU padOTAET TOJIBKO OJUH CHUTHAIU3ATOP.

2. JIBa cTpenka CTpeNnstoT 0 MUILIEHH. BEposATHOCTh nonajaHusl B MUILIEHb
MIpY OJIHOM BBICTpEJie AJid nepBoro crpeika paBHa 0,7, a ais Broporo — 0,8. Haittu
BEPOSITHOCTH TOr0. YTO MpH OTHOM 3aJIII€ B MUILIEHD MOMNAIaET TOJBKO OAUH U3
CTPEJIKOB.

3. BepoATHOCTH OAHOTO MONAJAHUs B LIEJIb IIPU OJHOM 3aJI€ U3 ABYX
opynuii paBHa 0,38. HaiiTu BeposITHOCTh NOPaXKEHUSI LIEIU IIPU OJTHOM BBICTpEIIE
MIEPBBIM U3 OPYIHMA, €CIIM U3BECTHO, YTO JJIS1 BTOPOTO OpPYAUS 3Ta BEPOATHOCTD
paBHa 0,8.

4. BeposTHOCTB TOTO, UTO MPU OJJHOM M3MEPEHUH HEKOTOPOH (U3NUYeCKOM
BEJIMYMHBI Oy/IeT AOMyIleHa OINOKa, IPEBbINIA0IIas 3aI0pPHYI0 TOYHOCTb, paBHA
0,4. ITpou3sBeneHbl TpU HE3aBUCUMBIX M3MepeHUs. HaliTu BEpOSTHOCTB TOTO, YTO
TOJIBKO B OTHOM M3 HHX JOIYIIEHHAs! OIINOKA MPEBBICUT 3aJJaHHYIO TOYHOCTb.

5. U3 mapTum usnenuii ToBapoBea OTOUpaeT U3eHs BBICLIIEr0 copTa.
BeposTHOCTB TOro, YTO Hayady B3ATOE U3EJINE OKAKETCSI BBICILIETO COPTA, PAaBHO
0,8. HaliTu BEpOSITHOCTH TOTO, UTO U3 TPEX MPOBEPEHHBIX U3/IE€JINI TOJIBKO ABa
W3JIEUs BBICLIETO COPTA.

6. YcTpO#CTBO COCTOUT U3 TPEX IJIEMEHTOB, pabOTAIONIUX HE3aBUCUMO.
BepositHocTu 6€30TKaTHOM paboThI (3a BpeMs t) epBOro, BTOPOrO U TPETHETO



3JIEMEHTOB COOTBETCTBEHHO paBHO 0,6; 0,7; 0,8. HaiiTu BEpOATHOCTH TOTO, 4TO 3a
BpeMsi t 6e30TKaTHO OyayT paboTaTh: a) TOJBKO OWH JIEMEHT; 0) TOJIBKO J1Ba
AJIEMEHTA; ) BCE TPH JIEMEHTA.

7. BeposTHOCTH TOTO, YTO HY)KHasi COOPIUINKY J€Talb HAXOAUTCS B TIEPBOM,
BTOPOM, TPETHEM, YETBEPTOM SIIUKE, COOTBETCTBEHHO paBHbl 0,6; 0,7; 0,8; 0,9.
HailiTu BeposSTHOCTH TOTO, UTO JAETAU COiepKarcs: a) Ha Ooyiee 4ueM B TPEX
AmrKax; 0) He MEHee YeM B IBYX SIIIUKaX.

8. bpomensl Tpu urpanssasie Koctu. Haiitu BepositHocTH ciemyronmx
COOBITHIA: ) Ha KaXJIOM U3 BIIABIIMX TPaHEH MOSBUTCS ISATh OYKOB; 0) Ha BCeX
BBINIABIINX I'PAHAX MOSIBUTCSI OJMHAKOBOE YUCIIO OKOB.

9. Bpouensl Tpu urpansasie Koctu. HaliTu BeposITHOCTH ClleyroLuX
COOBITHIA: @) Ha IBYX BBIMABIIHMX I'PAHIX MOSIBUTCS OJHO OYKO, @ HA TPEThEH —
JPYTo€ YMCJIO0 OYKOB; 0) HAa JBYX BBIMABIIHUX TPAHIX MOSIBUTCS OAMHAKOBOE YHCIIO
OYKOB, a Ha TPEThEH JAPYroe YUCIIO OUYKOB; B) HA BCEX BBIMABIINX I'PAHIX MMOSIBUTCS
Pa3HOE YUCJIO OYKOB.

10. OTen TeEXHUYECKOTO KOHTPOJIS NPOBEPSET U3/IENUS HA CTAHIAPTHOCTb.
BeposiTHOCTB TOTO, YTO M3/1€/IME CTaHIAPTHO, paBHa 0,9. HaliTu BeposSTHOCTH TOTO,
YTO U3 JIByX MPOBEPEHHBIX M3/EJIUI TOJIBKO OAHO CTAHIAPTHOE.

IIpakTnyeckas pabora Ne6
DopMyJia OJTHON BepossiTHOCTH. BeposiTHOCTH rumores.

Ilesn: oBj1ageHue YMEHUSAMU M HABLIKAMM pPelleHHUs BEPOATHOCTHBIX 3a/1a4
Ha npuMeHeHHe (GopMyJIbI TOJIHON BepoATHOCTH M GopmyJbl baiieca.

3apaHust 17151 BHINOJIHEHUS NPAKTHYECKO padoThI

OO6pa3yroT 11 J1Ba TPOTUBOIIOJIOKHBIX COOBITHS MOJIHYIO TPYHITY COOBITHIA?

Ecnu cymma BepositTHOCTel cOObITHI paBHa 1, MOKHO YTBEpKJaTh, YTO OHU

obpasytor nosiHyto rpymiy? A Hao6opor?

3. Moryt nu cobwitusa A, B, C, cpenu xotopsix A u B He3aBuUCHUMBI U UMEIOT
OTJIMYHBIC OT HYJS BEPOSATHOCTH, 0OPA30BbIBATH MOJHYIO TPYIITY COOBITUIN?

4. N3BeCTHO, YTO KaXJbIM 3JIEMEHTApHBIM KMCXOJ M3 A BXOAUT MO KpailHel
Mepe B OIHO W3 HECOBMECTHMBIX coObiThii B wmmm C, He SBISIONIUXCS
MPOTUBOTIONOKHBIMU APYyT Apyry. byner nu crnpaBennusa dopMysa MOITHON
BEPOSITHOCTH:

P(A)=P(B)P(A/B)+P(C)P(A/C)?
5. BepHo 1y, 4rto:
P(A/C)= P(BNC)P(4/BNC)+P(BNC)P(A/BNC)?

N —

1. B ypHy, coaep kaniyio n mapoB, OmyIieH Oeibli map, mocie 4ero Hayaady
M3BJICYEH ONUH 1Iap. HaliTu BEPOSITHOCTH TOTO, YTO U3BJICYECHHBIN 1I1AP OKAXKETCS
OeJbIM, €CI PAaBHOBO3MOKHBI BCE MPEIOIOKEHHUS O IIEPBOHAYAIBHOM COCTaBE
mapoB (110 1BETY).



2. B BrruncnurenbHON 1a00paTOPpUU UIMEIOTCS IIECTh KIaBUITHBIX
aBTOMAaTOB M YETHIPE MOJyaBTOMAaTa. BepoATHOCTH TOTO, UTO 332 BPEMS BBIITOJITHEHUS
HEKOTOPOTO pacyera aBTOMar HE BBIMAET U3 cTpos, paBHo 0,95; mi1s nomyaBromara
BeposATHOCTH paBHa 0,8. CTyeHT NpOM3BOAUT pacyeT Ha Hay/lauyy BRIOpaHHON
MamuHe. HaliTu BepoATHOCTh TOTO, UTO 10 OKOHYAHHUS PACUETOB MalllMHA HE
BBIMET U3 CTPOSL.

3.B nupamuze nsaTh BUHTOBOK, TPU U3 KOTOPHIX CHA0KEHBI ONTUYECKUM
MpULEIOM. BEpOsATHOCTB TOrO, YTO CTPENOK MOPA3UT MUILEHD IIPU BBICTPEINIE U3
BUHTOBKH C ONITUYECKUM TpHIiesioM, paBHa 0,95; 111 BUHTOBKH 0€3 ONTHYECKOTO
npuuena 3ta BeposaTHocTh paBHa 0,7. HaliTu BEpOSITHOCTb TOTO, YTO MULIEHB
OyIeT mopakeHa, €CJIu CTPEJIOK MPOU3BEIET OJUH BBHICTPEN U3 HayJauy B3sITOU
BUHTOBKU.

4. B smuke conepxurcs 12 neraneil, M3roroBieHHbIX Ha 3aBone Ne 1, 20
neranei — Ha 3aBozie Ne2 u 18 neraneii — Ha 3aBoze Ne3. BepoATHOCTH TOTO, UTO
JeTajab, N3roToBIeHHAs Ha 3aBozie Nel, oTyimuHoro kadecrsa, pasHa 0.9; s
JeTaieil, u3roroBJaeHHbIX Ha 3aBoje No2 u Ne3, 3Tu BEpOsITHOCTH COOTBETCTBEHHO
paBHbl 0.6 1 0.9. HaliTu BEpOSITHOCTH TOTO, UTO U3BJICUEHHAS Hayady JAE€Talb
OKa)XETCsl OTIMYHOIO Ka4eCTBa.

5. B nepBoii ypue conepsxutcs 10 mapoB, U3 HUX 8 OeNbIX, BO BTOPOH ypHE
20 mapoB, u3 HUX 4 Oenbix. M3 Kaka0i ypHBI Hay/lauy W3BJIEKIIH 10 OJHOMY ILapy,
a 3aTeM U3 3THX JBYX IIApOB B3sUIM OAUH 11ap. HaliTu BEpOSITHOCTH TOTO, YTO B3ST
OembIii map.

6. B xaxxn0ii u3 Tp€X ypH coaepkutca 6 u€pHbix u 4 Oenbix mapa. 13
NIEPBOM YPHBI HayJlauy U3BJICUEH OAMH LIAP U NEPEJIOKEH BO BTOPYIO YPHY, IIOCIIE
Yero U3 BTOPOU Hay[ady M3BJICUEH OJUH IIAp U IIEPEJIOKEH B TPEThIO YpHY. Haltn
BEPOSITHOCTh TOTO, YTO LIap, Hay/lady U3BJICUEHHBII U3 TPETEH YPHBI, OKaXKETCs
OemnbIM.

7. BeposTHOCTH TOTO, UTO BO BpeMsi pabOThl HU(POBOM AINEKTPOHHON
MAaIIMHBI TPOU30IAET cO0i B apu(pMETHUECKOM YCTPOUCTBE, B OTIEPATUBHON
NaMATH, B OCTAJIBHBIX YCTPOMCTBAxX, OTHOCUTCS Kak 3:2:5. BepostHocTH
obHapykeHus c60s1 B apuMeTUUECKOM yCTPONCTBE, B ONIEPATUBHON MaMsTH, B
OCTaJIbHBIX YCTPOMCTBAaX COOTBETCTBEHHO paBHbl 0,8;0,9;0,9. HaiiTu BepoITHOCTH
Tor0. UTO BO3HUKIIKIY B MalliuHe cO0#l OyIeT oOHaApyKEeH.

8. B mupamuze 10 BUHTOBOK, U3 KOTOPHIX 4 CHAOXKEHBI ONITUYECKUM
pULEIOM. BEpOsATHOCTB TOTrO, YTO CTPENOK MOPA3UT MUILEHD IIPU BBICTPEIIE U3
BUHTOBKHU C ONITUYECKUM TpHIiesioM, paBHa 0,95; 111 BUHTOBKH 0€3 ONTHYECKOTO
npulesna 3ta BeposiTHOCTh paBHa 0,8. CTpeliok mopa3uil MUILIEHb U3 HayJady
B35TOI BUHTOBKH. UTO BEPOSATHEE: CTPEJIOK CTPEISAET U3 BUHTOBKHU C ONTHYECKUM
npuieaoM uin 6e3 Hero?

9. Yucno rpy30BbIX aBTOMAIIMH, POE3KAIOIINX 0 I0CCE, HA KOTOPOM
CTOUT OEH30KOJIOHKA, OTHOCUTCS K YUCITY JIETKOBBIX MAIIWH, MPOE3KAOIINX O
TOMY e Iocce Kak 3:2. BepoaTHOCTh TOTO, UTO OyAeT 3ampaBisThCs TPy30Bas
MamuHa. PaBHa 0.1; a1 nerkoBoi MammHbl 3Ta BeposTHOCTh 0,2. K 6eH30K010HKE
MoJIbeXaJl 1S 3anpaBku MainHa. HaiiTu BEpOATHOCTB TOT0, YTO 3Ta IPy30Bast
Mall1Ha.



10. 13nenue npoBepsieTcs Ha CTAaHIAPTHOCTh OJHUM U3 JIByX TOBAPOBEOB.
BepostHocTh TOrO, 4TO H3/A€IMe NONAAET K IEPBOMY TOBapoBey, paBHa 0,55, a ko
BTOpoMy — 0,45. BeposiTHOCTB TOTO, UTO CTaHAAPTHOE U3/eue OyAeT MPU3HAHO
CTaHJApTHBIM, IIEPBBIM TOBapoBeAoM, paHa 0,9, a BropsiM — 0,98. CrangaptHoe
u3zenue OyaeT MPU3HaHO CTaHAapTHBIM. HaiiTu BepoATHOCTB TOTO, YTO 3Ta
U3JIeJIME POBEPWI BTOPOM TOBApOBE.

Tecr

Bapmnanr 1.
1. CxobKUMU CIOCOOAMH MOKHO COCTABUTh PACITUCAHUE OAHOTO YYEOHOTO
IHS U3 5 pa3iau4HbIX YPOKOB?
1)30 2) 100 3) 120 4)5
2. B 9«b» knacce 32 yuanmuxcs. CKOTBKMUMHU CIIOCO0aMU MOKHO
chopMUpOBaTh KOMaHy U3 4 4eIOBEK JJIsl yUacTUsl B MaTeMaTH4ECKOM
oauMInaae?
1) 128 2)  359603)36 4)46788
3. CKOJIBKO CYLIECTBYET PA3JIMYHBIX JBY3HAYHBIX YHCEN, B 3aIIMCU KOTOPBIX
MOKHO HCIIONB30BaTh MUGpHI 1, 2, 3,4, 5, 6, eciiu i@ pbl B YUCIE TOTHKHBI
OBITh PA3TUIHBIMU?
1) 10 2)60 3)20 4)30
4.Bpruncnuts: 6! -5!
1) 600 2) 300 3) 1 4) 1000
5. B smuke Haxoautcs 45 mapukoB, U3 KOTopbix 17 6enbix. [ToTepsnu 2 He
Oenpix mapuka. KakoBa BEpoSTHOCTB TOTO, YTO BHIOPAHHBIN Hayra 1 MapUK
Oynet 6enbiM?

1917 43 17
1)452)433)a54) 35

6. bpocarot Tpu MOHeTHI. KakoBa BEpOATHOCTH TOTO, YTO BBINAAYT ABa Opja
Y O/lHA pelka?
3 1
)2 2 05 3)0,125 4) 3
6. B nenexno-semieBoit norepee Ha 1000000 6unetoB pasbirpeiBaercs 1200
BeleBbIX U 800 1eHEe)HBIX BhIMIphIIEi. KakoBa BEpOSTHOCTH BBIMTPHIIIA?
1)0,0012
2) 0,00012
3) 0,0008
4) 0,002

Bapmnanr 2.

1. CKOJIbKO pa3IMYHBIX MSTH3HAYHBIX YHCEN MOKHO COCTaBUTH U3 1udp 1, 2, 3, 4,
5?

1) 100 2) 30 3) 5 4) 120



2. UmeroTcst MOMHUIOPBI, OTYPIIbl, JIyK. CKOJIBKO Pa3INYHBIX CAJIaTOB MOKHO
MIPUTOTOBUTH, €CJIU B KaXKIBIN cajar JOJKHO BXOJUTH 2 Pa3IMYHBIX BUA OBOIICH?
1) 3 2) 6 3)) 2 4) 1

3. Cxonbkumu criocobamu U3 9 yueOHbBIX MPEAMETOB MOYKHO COCTAaBUTh

pacnucanue yueOHOTo THA U3 6 pa3Iu4HbIX YPOKOB.

1) 100002)  604803) 56 4) 39450
8!
4. Beriuucaure: ¢/

4

1 2 2) 56 3) 30 4 3
5. B urpansHoii konozae 36 kapt. Hayran Beioupaercst oqna kapra. Kakosa
BEPOSITHOCTb, UTO 3TA KapTa — Ty3?

1 o1 36
1)362)353)94) 4
6. bpocarot nBa urpanpHbIX KyOuka. KakoBa BepOSTHOCTH TOTO, YTO BHITAAYT JBE
yeTHbIC TUPPHI?

2
1025  2)63)0,5 4) 0,125

7. B xop3une sexar rpuodsb, cpean koTopeix 10% 6enbix u 40% peixux. Kakosa
BEPOSATHOCTH TOTO, YTO BHIOPAHHBIN rpUO OEIIBINA WIIH PBIKUI?

10,5 2) 0,43) 0,04 4) 0,8

Bapmnanr 3.

1. CkonbKuMU c110coOaMH MOKHO pacCTaBUTh 4 pa3UuHbIe KHUTH Ha KHUXKHOM
TIOJIKE?

1) 24 2) 4 3) 16 4) 20

2. CKOJIBKO 1MaroHaje MMeeT BBITYKJIbI CEMUYTOJIBHUK ?

)y 30 2) 21 3) 14 4 7
3. B ¢pyr6onbHol komanae 11 genoBek. Heobxonnmo BrIOpATh KanuTaHa U €ro
3amectutensi. CKOIbKUMH CIIOCO0aMU 3TO MOXKHO CeNaTh?

1) 22  2)11 3)150 4) 110

!
4. Cokparure Jpoosb: (;1:1-71)/

n

1 2
1)12) n+l 3) n+l 4) n+l

5. KakoBa BeposSITHOCTb, UTO MPHU OAHOM OPOCKE UTPATbHOI0 KyOMKa BBIIAAAeT
YHCJIO OYKOB, PABHOE YETHOMY YHUCITY?

1 1
1) g 2)0,5 3)3 4) 025

6. Karst u Ans numnyt aukranT. BepostHocTh Toro, uro Kats nomycTuT ommoky,
coctaBisieT 60%, a BeposiTHOCTH omnOku y Auu coctasisier 40%. Haittu
BEPOSITHOCTH TOTO, YTO 00€ /IEBOUKH HATUIITYT TUKTAHT O€3 OTHOOK.

1) 0,25 2)0,4 3) 048 4) 02



7. 3aBop BeityckaeT 15% npoaykiuu Beiciiero copta, 25% - nepsoro copta, 40%
- BTOPOTO COpPTa, a BCE OcTallbHOE - Opak. HaiiTu BepoATHOCTH TOTO, YTO

BBIOpaHHOE M3/IeNIie He Oy/1eT OpaKOBaHHBIM.
1 08 2) 0,1 3)0015 4) 035

Bapuanr 4
1. CkonbkuMu criocodamMu MOTYT BCTaTh B OU€pe/ib B OMIIETHYIO Kaccy 5 4elnoBek?
)5S 2) 120 3) 25 4 100
2. CKOJBKUMU cioco0amu 13 25 yYEHUKOB KJIacCa MOYKHO BBIOPATh YEThIpEX IS
y4acTus B MPa3AHUYHOM KOHIIEpTE?
1) 12650 2) 100 3) 75 4)10000
3. CKOJIBKO CYIIECTBYET TPEX3HAYHBIX unce, Bce nudpbl. KoTopbix HeueTHbIE U
pa3JInYyHBIE.
1) 120 2) 30 3) 50 4) 60
(n+1)!
4. Ynpocrure BbIpaKeHHE: (n—2)

n+l

1) 0,52) ,=2 3) n-n4) n-1

5.KakoBa BeposiTHOCTh, UTO peOCHOK poauTcs 7 uncia?
7 7 7 7
1) 30 2) 123) 314) 365
6. Kaxxaplit U3 Tpex CTPEIKOB CTPENSET B MUIICHD 110 OJHOMY pa3sy, MprUueM
nonajaHus nepBoro crpeika cocrasiset 90%, Broporo - 80%, Tperbero - 70%.
HailinuTe BeposITHOCTB TOTO, UTO BCE TPHU CTPEJIKA MOMAAYT B MULICHB?
1)0,504 2) 0,0063) 05 4) 03
7. 13 30 yuenukoB cnioptkiacca, 11 3anumaercs ¢pyrdosom, 6 - Boaeitdosom, 8 -

Oerom, a octajgbHbIE MIPHDKKAMU B JIMHY. KakoBa BEpOSTHOCTH TOTO, YTO OAMH
MIPOU3BOJIBLHO BHIOPAHHBIN YUEHHK KJlacca 3aHMMAETCsI UTPOBBIM BUAOM criopTa?

17 28 14
1) 30 2)0,53) 304) 30

Bapuant S

1. CkonbKO cylIecTBYeT BApUaHTOB paccakuBaHusi 6 rocTei Ha 6 CTyabsIX?

1) 36 2) 180 3) 720 4) 300

2. AHs pemuiia CBapuTh KOMIIOT U3 PPYKTOB 2-yX BUAOB. CKOJIBKO Pa3IUUHbIX
BapUAHTOB (TI0 COYETaHHIO (PYKTOB) KOMIIOTOB MOXKET CBApUTh AHS, €CJIHM Y Hee
umeetcs 7 BUIOB (HpyKTOB?

) 14 2 10 3) 21 4) 30

3. CKOJIBKO CYIIECTBYET OOBIKHOBEHHBIX IPOOEH, YHCIUTENh U 3HAMEHATEIb
KOTOPBIX - MPOCTHIE Pa3INuHbIe Yyncia He 6onbiue 207

1) 8 2) 56 3) 20 4) 60

1 1
4. YIIPOCTHTE BBIPAKCHUC: (4411 = (4+2)/




(n+1)! n+l! (n+1)!

1) (n+2)! 2) (n—2)! 3) (n—2)! 4) 0

5. KakoBa BepOSATHOCTb TOTO, UTO BHIOPAHHOE JIBy3HaUHOE YMCIIO JAeauTcs Ha 127
12 4 12 90

1)902)453) a5 4 %

6. Hukonaii u JIeoHu 1 BBIMONHSIOT KOHTPOJIBHYIO padoTy. BeposTHOCTH omnOKu
npu BeruKcieHuax y Hukonas cocrasnsier 70%, a y Jleonnna - 30%. Haiinure
BEPOSATHOCTH TOT0, uTO JleoHn nonmyctut omuoky, a Hukomnaii Her.

1)0,21 2) 049 3) 05 4) 0,09
7. My3bIKallbHas MIKOJIA TPOBOAUT HAOOP ydamuxcs. BeposTHOCTh ObITh HE
3a4MCJIEHHBIM BO BpEMsI IPOBEPKU MY3BIKAJIIBHOTO ciayxa cocTtasisieT 40%, a

qyBCcTBO put™Ma - 10%. KakoBa BEpOATHOCTD MOJIOKUTEIBHOIO TECTUPOBAHUSA?
1)0,52) 04 3) 06 4) 0,04

Bapuasnr 6

1. Cxonpkumu criocobamMu MOXHO ¢ romotnbio 6ykB K, A, B, C 0603HaunTh
BEPILIHUHBI YETHIPEXYTOJIbHUKA?

1)12 2) 20 3) 24 4) 4

2. Ha nmoxake ctostit 12 xuur. Hage Hamo B341h 5 kHUr. CKOJIBKUMH CIOCOOAMH OHA
MOJKET ATO ClIeIaTh?

1) 792 2) 17  3) 60 4) 300

3. B 12 - tu aTaxxnom nome Ha 1 staxe B mudT cansarcs 9 yenosek. U3BecTHO, 4TO
OHU BBIWJYT IpyIIaMu B 2, 3 u 4 yeroBeka Ha pa3HbIX dTaxax. CKOIbKUMHU
crioco0amMu OHU MOTYT 3TO CJeJaTh, e€ciid Ha 2 - OM 3Taxe TudT HEe
OCTaHaBIUBacTCs?

1) 100 2) 720 3) 300 4) 60

n! n—1!/

4. VIIpOCTHUTE BBIPAKEHHUE: (n+1) - n!
-1 n!-(n-1)! -1

1) (n+1)/n! 2) (n+1)n! 3) n+1 4)0

5. B sipuke siexar KapTouku ¢ OyKBamMH, U3 KOTOPBIX MOKHO COCTaBUTh CIIOBO
«anexTpuduxaiys». KakoBa BeposITHOCTh TOTO, UTO HayraJ BRIOpaHHast OyKBa

OKa)keTcst OyKBOH K?
1 1 2

1)72)7 3) 14 4) 33

6. Kaxaplit U3 Tpex CTPEIKOB CTPENISET B MUIICHD 110 OJHOMY pa3zy, MpuueM
BEpOSITHOCTh Nonaaanus 1 crpenka cocrasiseT 80%, Broporo - 70%, TpeTbero
60%. Haiinure BEpOSITHOCTH TOTO, YTO JBOE U3 TPEX CTPEJIKOB MOMAIET B MUILIEHbD.
1)0,336  2) 0,4523) 0,2244) 0,144

7. B xop3une nexar Gpykrsl, cpenu KoTopbix 30% 6ananoB u 60% s010K.

KakoBa BeposSTHOCTH TOTO, YTO BHIOpaHHBIN HayTa] GpyKT OyaeT OaHAaHOM WM
16510Kk0M?



H 09 2) 05 3) 034 4) 0,18

Bapuant 7
1. B kop3uHe nexuT: s010K0, aneiabcHH, TpedndpyT u Manro. CKOJIbKUMU
cnocobamu 4 IEBOYKU MOTYT MOAETUTh PpyKTHI? (OAHOM AEBOYKE OAUH (DPYKT)
H4 2) 24 3) 20 4)16
2.Ha miockocTy pacnoJioKeHbl 25 TOYEK TaK, YTO TPU U3 HUX HE JIe)KaT Ha OJTHOU
npsiMOif. CKOJIBKO CYIIECTBYET TPEYTOJIbHUKOB C BEPIIMHAMU B 3THX TOYKax?
1)75 2) 100 3) 2300 4) 3000
3.B tennucHom typHupe yuyactByioT 10 cnoprcmenoB. CKOJBKHMH CIIOCOOaMu
TEHHHUCHCTBI MOTYT 3aBO€BaTh 30JI0TO, cepedbpo u OpoH3y?
1) 600 2) 100 3) 300 4)720
P4

4 Boucyure: Ps 4
1) 1 2) 13 3) 12 4) 32
5.CnyyaiiHpIM 00pa3oM OTKpBIBAETCS YUEOHUK JTUTEPATYPhl U HAXOJUTCS BTOPOE
CJIOBO Ha cTpaHule. KakoBa BEpOSATHOCTb TOTO, UTO 3TO CJIOBO HAYMHAETCS Ha
OykBy 11?7

1 1 10 10
1) 332)  313) 334) 31
6.BcrynurenbHbl 3K3aMEH B JIUIIEH COCTOUT U3 TPEX TypoB. BeposiTHOCTh OTCEBa
B 1 Type cocrasinset 60%, Bo BTopoM - 40%, B TpeTheM - 30%. Kakosa
BEPOSATHOCTh MOCTYIJICHUS B JTUIICH?
1) 0,24 2) 0,12 3) 0,18 4) 0,072
7. B xopoOke nexar 4 roinyObix, 3 KpacHbBIX, 9 3eJIeHBIX, 6 KENTHIX MAPUKOB.

KakoBa BEeposSTHOCTH TOTO, YTO BHIOpaHHBIN IIAPUK OYyJIET HE 3€IECHBIM?
13 10 15

1) 22) 05 3)224)22

Bapuant 8

1. Paznoxute Ha ipocThie MHOKUTENU YUCIIO 30. CKOIBKUMH CTIOCO0AMU MOKHO
3anMcarb B BUJE IPOU3BEACHUS IPOCTHIX MHOKUTENEH yucio 307

)6 2) 12 3) 30 4) 3

2. CKOJIBKO MOYKHO COCTaBUTb U3 IPOCTHIX JenuTeneil uncia 2730 cocTaBHbIX
YUCEJ, UMEIOLIUX TOJBKO JBa IPOCTBIX ACIATENA?

1) 300 2) 10 3) 150 4) 15

3. Ha nnockocTu 1aHbl 8 TOUEK, IPUYEM TPU U3 HUX HE JIEKAT HA OJHOM IPSIMOL.
CKOJIBKO CyILIECTBYET BEKTOPOB C HAYaJOM M KOHIIOM B JIFOOBIX JIBYX U3 JaHHBIX
TOYeK?

1)18 2) 28  3)-64 4) 56

4. Beranciure: € -P>

1)48 2) 94 3) 56 4)96



5. Kars 3a0p11a mocnenuioro mudpy cCeMHU3HAYHOTO HOMepa TenepoHa 3HaKOMOM
neBouku. KakoBa BepossTHOCTH TOTO, uTO Karst Habpasna TenedoH 3HaKOMOM

JIEBOYKHU?
1

H 05 2) 01 3)7 40,7.

6. Tpu BBIKIJIFOUATENS COEIMHEHBI TapAJIENbHO. BEeposATHOCT BbIXOAA U3 CTPOS
NEpPBOTro BhIKJOUaress pasHa 3%, BToporo - 4%, tpetsero - 1%. Kakosa
BEPOSATHOCTH TOTO, YTO LIeNb OyAeT pa3oMKHyTa?

1)122) 0,5 3) 0,12 4) 12 *10°
7. Ha sx3aMeHe 1o MaTeMaTHKe Ui yCUIIEHUsS] KOHTPOJIS Kjacc U3 35 yqamuxcs
paccaauiau B Tpu ayautopuu. B nepByro nocagunu 10 yenoBek, Bo BTopyto - 12, B
TPETHIO - OCTAJIbHBIX. KakoBa BEpOATHOCTB TOT0, YTO J1BA Jpyra OKa)yTcs B OJHOU
aynuTopun’?

189 157188

1) 395 2)0.53) 395 4) 595

Bapwuanrt 9

1. CkonbkuMU criocob6amMu MOKHO 3aKpacuTh 6 KIJIETOK TakK, YTOOBI 2 KJIETKU ObUIH
3aKpalleHbl KPaCHBIM LIBETOM, a 4 Tpyrue - OeiabIM, YePHBIM, 3€JIEHBIM U CUHUM?
(Ka)KIbIii CBOMM I[BETOM).

1) 120 2) 360 3) 180 4)500

2.CKOJBKUMH CIIOCO0aMU MOXHO Tpyniy u3 17 yyaniuxcs pa3neiaurb Ha 2
IpyHIbl Tak, 4T00BI B OAHOM IpymIe ObLIO 5 YETIOBEK, a B Apyroi - 12 yenosex.

1) 60 2) 8 3) 6188 4)6000

3.Ha nnockoctu gansl 10 Touek, mpuyeM TpU U3 HUX HE JIEKAT Ha OAHOM MPSAMOM.
CKOJIBKO CYILIECTBYET JIyuel ¢ HadaIoM B JIFO0OM U3 TaHHBIX TOYEK, MPOXOASIIINX
gyepes Mo0yIo APYTyIo U3 TaHHBIX TOYEK?

1) 720 2) 360 3) 500 4)100

4. Pemre ypaBuenue: A2+ ;=20

) 4-52) 4 3) 5 49

5. B notepee 1000 6uneroB, cpean koTopbix 20 BEIMTPHIIHBIX. [IprobpeTraercs

onuH Ouner. KakoBa BepOSATHOCTH TOTO, YTO ATOT OUJIET HEBBHIUTPBIIIHbIN?
1 49

1)30 2)0,2 3) 50 4)0,5

6. OTnen TeXHUYECKOro KOHTPOJIs TUunorpadun «@aBopuT MpOBEPUI KHIKHYIO
MPOAYKIMIO Ha Halu4Ke Opaka. BeposTHOCTH TOTO, 4TO KHUTa HE OpakoBaHHAS
paBHa 0,9. HaiiTu BEpOSTHOCTB TOT0, YTO U3 IBYX IIPOBEPEHHBIX KHUT TOJIBKO OJIHA
OpaxkoBaHHasl.

1)0,18 2) 081 3) 05 4)0,01

7. 25 BBITYCKHUKOB MEAMHCTUTYTA HANPaBWINA paboTarh B Tpu cena. B
XareneeBKy monaio 7 MOJIOJBIX CIELHAINCTOB, B XadanypoBKy - 12, B Kpachble
Orypeiiip! - octanbHble. KakoBa BEpOSITHOCTB TOTO, UTO TPH Apyra OyayT CesiTh

pa3ymHOe, 100poe, BEUHOE B OJTHOM cene?
17 17

1) 25 2) 50 3y 05 4)035



Bapuanr 10
1. CkonbKuMU c110cob6amMu MOXKHO 3aKpacuTh 6 KJIETOK TaKUM 00pa3oM, 4ToObI 3
KJIETKH OBLTU KPacHBIMU, a 3 OCcTaBIIMECs ObLTN 3aKpalleHbl (Kaxaas CBOUM
1IBETOM) OBLIBIM, YEPHBIM U 3€JICHBIM?
1) 180 2) 300 3) 120 4) 240
2. Cxonbkumu criocobamu u3 10 UrpokoB BoIe00IbHOM KOMaHIbI MOKHO
BBIOpATh CTAPTOBYIO MIECTEPKY?
1)210 2) 60 3) 30 4)240
3. Ha copeBHOBaHUSX 1O JIETKOM aTJIETUKE NMpUexaia Komanaa u3 12
cnopTcMeHOK. CKOJIBKUMU CIIOCOOaMH TPEHEP MOKET ONPEAETUTh, KTO U3 HUX
no6exut B 3ctadere 4 no 100 Ha mepBOM, BTOPOM, TPETHEM U YETBEPTOM dTanax?
1) 1200 2) 880003) K880 4)3000

4. Pemure ypaBHEHUE: S (x-1)=30

1) 6 2) -5;6 3) -5 4) 30

5. Ha kaproukax Beimucansl uncia ot 1 g0 10 (Ha oiHO# KapTOUKe - OTHO YHCIIO).
Kaprouku nonoxuiu Ha cton u nepementianu. KakoBa BeposiTHOCTb TOTO, YTO Ha

BBITAILIEHHON KapTOYKE OKaKeTCs Yuciio 37

3 1
1) 10 2) 0,1 3) 3 4)04
6. U3 maptun uzaenuii ToBapoBe OTOUPAET U3EIUs BBICIIETO COpTa.
BepostHOCTb TOrO, 4TO HayAauyy B3ATOE U3/ENIME, OKAXKETCS BBICILIETO COPTA paBHA
0,8. Haitgute BEpOsITHOCTh TOTO, YTO U3 TPEX MPOBEPEHHBIX U3IETUN TOJIBKO /1B
BBICILIETO COPTA.
1)0,384 2) 0,5 3) 0,3 4)04
7. Ha copeBHOBaHUSIX TI0 CTPENBOE CTPEIIOK MOMAAeT B AECATKY C BEPOSITHOCTHIO
0,04, B neBsatky 0,1, B BocbMmepky - 0,2. KakoBa BEpOATHOCTh TOTO, UTO OJTHUM
BBICTPEJIOM CTPEJIOK HabepeT He MEHEee BOCHMH OYKOB.
10,14 2)03 3)0,24 4)0,34

OTBeTHI K TECTAM

Bapuanrt 1

Ne 1 2 3 4 5 6 7
3aIaHusd

Ne otBeTa |3 2 4 1 2 3 4
Bapuanrt 2

1 Ne 2 3 4 5 6 7

3a0aHusg
4 Ne orBeta |1 2 2 3 1 1

Bapnanr 3




Ne 1 3 4 5
3aaHus

Ne orBeta |1 4 3 2
BapuanT 4

Ne 1 3 4 5
3aaHus

Ne orBeTa |2 4 3 2
Bapuant S

Ne 1 3 4 5
3aaHus

Ne orBeTa |3 2 2 2
Bapuanr 6

Ne 1 3 4 5
3aaHus

Ne otBeta |3 2 3 1
Bapuant 7

Ne 1 3 4 5
3aaHus

Ne orBeTa |2 4 1 2
Bapuanr 8

Ne 1 3 4 5
3aaHus

Ne orBeta |1 4 3 2
Bapuanrt 9

Ne 1 3 4 5
3aaHus

Ne orBeTa |2 1 2 3
Bapunanr 10

Ne 1 3 4 5
3aaHus

Ne orBeTa |3 4 1 2

Kpurepunt oneHku:

4 - 5 3agaHui — OLlEHKA 3
6 - 3agaHul — oreHKa 4
7 — 3aJaHUM — OIIEHKA 5

Tema 2.3. Cxema Bepnynian




YcTHBIM onpoc

1. TlpuBenure mnpuUMepbl 3aBUCUMBIX IMOCJIEIOBATEIbHBIX HWCIBITAHUNA C
(UKCUPOBAHHBIM YHUCJIOM UCIIBITAHUN, B KOTOPHIX BEPOSATHOCTU HUCXOIOB OT
WCTIBITAHUS K UCTIBITAHUIO MEHSIFOTCSI.

2. TlpuBenute mnNpuUMEpbl HE3aBHCUMBIX IMOCIIEOBATEIIBHBIX HCIBITAHUN C
(UKCUPOBAHHBIM YHUCJIOM UCIIBITAHUH, B KOTOPHIX BEPOSTHOCTU HUCXOIOB OT
UCTIBITAHUS K UCTIBITAHUIO MEHSIFOTCSI.

3. TlpuBenutre mnpuMepbl HE3aBUCHUMBIX TOCJIEIOBATEIIbHBIX HWCIBITAHUN, B
KOTOPBIX BEPOSITHOCTH UCXOJIOB OT MCIIBITAHUS K UCTILITAHUIO HE MEHSETCS U
YHCJIO KOTOPBIX HE (PUKCUPOBAHO, a CIIy4yalHo.

4. KakoB 3aKOH pacmpeielieHus] 4Yucia «yCIIEXOB» B OJHOM HWCHBITAHUU
bepnymim, ecu BEpOSTHOCTh «yCIieXa» B KaXKJIOM UCHBITAHUU PaBHA p?

5. Ilycte X — 4HCIIO «YCIIEXOB» B YEThIpEX UCHbITaHUAX beprymin. BepHo iu,
9TO

P(X=1)+P(X=2)+P(X=3)+P(X=4)=1?

6. IlpoBomurcs n wucnelTaHuil bepHymIH C BEpOATHOCTBIO «ycHexa» p B
Ka)XJIOM UCTIBITaHUH. BeposaTHOCTh Kakoro coobiTus paBHa p™(1-p)™™?

7. HaiinuTte ommbKy B crieayrommx paccyxiaeHusx. [I[poBogurcs n ucubiTanui
bepuymu, B KaXXJ1I0M U3 KOTOPBIX C BEPOSTHOCTBIO P HACTyMaeT coObITHE A.
Hcxonpl 3TOro 3KCIEepUMEHTa IMPEACTaBISIOT cO00W MOCIeI0BaTeIbHOCTH
Buna ((AAAAAAAA.), puHbl 1 (IpUBENEHHAs IOCJIENOBATEILHOCTh
o3Hauaert, 4to B 1, 4, 6, 7, 8-M HCTHBITAHUSIX HACTYNHIO COOBITHE A, a BO 2,
3, 5-M OHO He HacTynwio). YHCIIo TakuX MOCIEeN0BaTEIHLHOCTEN paBHO 2"
Yucno mocnenoBareIbHOCTEH, B KOTOPBIX COOBITHE A HacTymaer m pas,

paBo (C". CormacHO KJIaCCHYECKOMY —OIPENENCHHIO  BEPOSTHOCTH,
BEPOSATHOCTh TOTO, YTO B N HCHBITaHUSX bepHymin coObiTue A HacTymaer

m

pOBHO m pa3, paBHa P, (m)=—"

n

IIpakTHyeckast padbora Ne7
IIpumenenue ¢popmyinl bepHyiin B pelieHuu 3axay

Heab: popMupoBaHne yMeHNil BBIYNCJIATH BEPOSITHOCTH COOBITHII B
cxeme bepuynim.

3ananue 1J1s1 BBINOJHECHUS NPAKTHYECKOH PadoThl

1. /IBa paBHOCMJIBHBIX IIAXMAaTHUCTA UTPAIOT B IaXMarbl. YTO BeposiTHEE:
BBIUTPATh JIBE€ NAPTUU U3 YETHIPEX WM TPU MAPTHH U3 MIECTH (HUYbU BO BHUMAHHE
HE PUHUMAIOTCS)

2. JIBa paBHOCHJIbHBIX IPOTHUBHHUKA UTPAIOT B I1axmarbl. UTo BeposiTHEE: a)
MEHee JIByX pa3; 0) HEe MEHee JBYyX pa3s.

3. Mosery OpocatoT nsth pa3. Haiitu BepoaTHOCTB TOTO, uTO "rep6"
BBITIAJICT: a) MEHEE ABYX pa3; 0) HE MEHEe JIByX pas.

4. a) HaiiTu BepOSITHOCTB TOTO, UTO COOBITHE A TOSIBUTCS HE MEHEE TpeX pa3
B YETHIPEX HE3aBHCHUMBIX UCIIBITAHUSIX, €CIIU BEPOSITHOCTD MOSIBICHUS COOBITUS A



B oHOM ucnibiTanuu pasHa 0,4;0) CoOwiTue B nosiBuTCSs B ciiydae, eciiu coOobITHE
A HaAcTynuT He MeHee YeThIpex pa3. HaiiTu BepoaTHOCTh HacTyIuieHus: coObITUS B,
eciu OyZleT MPOU3BEEHO MATh HE3aBUCUMBIX MCIBITAHUHN, B KaXKIOM U3 KOTOPBIX
BEPOSATHOCTH MOSIBIICHUS cOObITUSA A paBHa 0,8.

5. YcTpo#cTBO COCTOUT U3 TPEX HE3aBUCUMO PabOTAIOIINX OCHOBHBIX
AJIEMEHTOB. YCTPONCTBO OTKA3bIBACTCS, €CIIU OTKAXKET XOTS Obl OJMH 3JIEMEHT.
BeposTHOCTh 0TKa3a Ka)XJ10To 371eMeHTa 3a Bpems t paBHa 0,1. HaliTu BeposiTHOCTB
0e30TKa3HO paboThI YCTPOICTBA 32 BpeMs t, €cJin: a) paboTar0T TOJIBKO OCHOBHBIC
3JIEMEHTHI; 0) BKIIIOUYEH OJIMH PE3ePBHBIN 3JIEMEHTA; B) BKJIIOUEHBI JIBa PE3EPBHBIX
anemenTa. [Ipeanonaraercs, 4To pe3epBHbIC IEMEHTHI padOTaIOT B TOM XKe
peXHMe, YTO ¥ OCHOBHBIE, BEPOATHOCTh OTKa3a KayKJ0TO PE3€PBHOTO 3JI€MEHTa
Takoke paBHa 0,1 U ycTpoOICTBO OTKA3bIBAET, €CIH pabOTaeT MEHEe TPex
AJIEMEHTOB.

6. B cembe msaTh gereil. HaliTu BEposSITHOCTD TOTO, YTO CPEAM ITUX JETEH: a)
JIBa MaJIbuuKa; 0) He OoJee IByX MaJbuMKOB; B) Oosiee ABYX MaJIBYUKOB; I') HE
MeHee JIByX U He 00iee Tpex MaJbuuKOB. BEpOsSTHOCTb pOXKICHUS MaJIbunKa
npuHATH paBHoM 0.51.

7. Otpe3ok AB pazaenen Toukoit C B orHouenuu 2:1. Ha 3ToT oTpe3ok
Haygady OpoIlleHbl YeTbipe ToUkU. HallTH BEpOSITHOCTD TOTO, UTO JIBE U3 HUX
okaxyTtcs nesee Touku C u 1Be - mpasee. [Ipeanonaraercs, 4To BEpOATHOCTh
MOTaIaHusl TOYKU Ha OTPE30K MPOMOPIMOHAbHA JJTMHE OTPEe3Ka U HE 3aBUCUT OT
€ro PacIoIOKEHHUSI.

8. Ha otpe3ok AB niunbl a Haynady OpolieHo nsaTh Touek. Haltu
BEPOSATHOCTH TOTO, YTO JIBE TOUKH OyIyT, HAXOAUTCS OT TOUKH A Ha PACCTOSTHHH,
MEHBIIE X, a TPH - HAa PAaCCTOSIHUM, OoJbIe YeM X. [Ipennonaraercs, 4ro
BEPOSATHOCTH NOMNAJaHUs TOYKH HAa OTPE30K MPOMOPIMOHATIbHA IJTMHE OTPE3Ka U He
3aBHCHT OT €T0 PACTIOIIOKEHHUS.

9. OTpe3ok pa3aeneH Ha YeThIpe paBHble yacTu. Ha oTpe3ok Haynauy
Opo1eHo BoceMb Touek. HaliTu BeposSTHOCTH TOT0, YTO Ha KaXKIYIO U3 YETHIPEX
gyacTel oTpe3Ka NOMajeT 1o ABe Touku. [Ipeanonaraercs, 4To BEpOATHOCTD
MOTaIaHusl TOYKM Ha OTPE30K MPOMOPIMOHANbHA JAJTMHE OTPEe3Ka U HE 3aBUCUT OT
€ro PacIoJIOKEHHUSI.

10. /IBa u3 Tpex HE3aBUCHUMO PabOTAIONIUX FIEMEHTOB BbIUUCIUTEILHOTO
YCTpPOMCTBA OTKa3ad. HalT BEpOATHOCTH TOT'0, UTO OTKA3aJIu IIEPBBIA U BTOPOU
AJIEMEHTBI, €CITU BEPOSITHOCTh OTKa3a MEPBOT0, BTOPOTO U TPETHETO 3JIEMEHTOB
cootBeTcTBEHHO paBHsbl 0,2; 0,4; 0,3.

Paszpnen 3. /IluckperHbie ciaydaiiHble BeJTHYHNHBI
Tema 3.1. IlonsiTHE ATUCKPETHOM CIy4YaiiHOM BeJTMYMHBI
YcTHBIM onpoc
1. Kakue BenTu4uHbI Ha3bIBAIOTCS CIy4YailHbIMU?
2. IlpuBenure nmpuMeEpPHI CIyYalHBIX BEJIUUYMH.
3. MlaiiTe onpeneneHre TUCKPETHON CITy4yaiiHON BEJTMYUHBI.



4. TlpuBenure npuMepbl TUCKPETHBIX CIyYalHBIX BEITUYUH.

. UTo nmoHuMaeTcs noj pacupeneieHUeM JUCKPETHOM ClIy4yailHOW BEIUYUHBI?

6. I'paduueckoe n300pakeHue pacnpeneaeHus: TUCKPETHON CirydyailHOM
BEJIMYUHEI

(9}

Tema 3.2. UncJioBble XapaKTePUCTHUKH IMCKPETHON CJIy4YailHOH BeJIMYUHbBI U
HUX CBOMCTBA
YcTHBIM onpoc
1. JlaiiTe onpeneneHyre YucaoBO XapaKTEPUCTUKU CITy4YaillHON BEJTNYMHBI
2. Knaccudukanust YMCIOBBIX XapaKTEPUCTUK CIy4YalHOM BETUUHHbI
3. JlaiiTe onpeaeneHre MaTeMarndecKoro OKUAaHUs JUCKPETHOM CllydailHOM
BEJINYMHBI
B uem 3akirouaeTcs CymHOCTh MareMaTu4ecKoro OKuaaHus?
Ilepeuncnure cBOMCTBA MAaTEMaTUYECKOTO OKUIAHUSA
JlaliTe onpeneneHue TUCIIEPCUN JUCKPETHOM CIIy4YalHOW BEJIUYUHBI
B 4dem 3akirodaeTcs CylHOCTb JUcIepcuun’?
Kakumu cBoiictBamu o0nanaet qucrepcusi?
Cpennee KBaipaTUYHOE OTKJIOHEHHUE, €r0 Ha3HaYeHHe U hopmMysa ajs
BBIYUCIICHUS.
MaremaTu4eckoe 0KUAAHUE CIYYAMHOH BeJHYNHBI
1. MosxHO 71 TI0 pe3yJibTaTaM HaOJMIOEHUH 3a CITy4YaifHOW BETMIUHOM:
2. SBnsAercs 1M MaTeMaTU4eCKOE OKUIAAHUE CIIyYalHON BEIMYMHOW UM HET?
a) COCTaBUTh 3aKOH €€ paclpeieieHus;
0) HaliTH ee MaTeMaTUIECKOE OXKUAHHUE;
B) yKa3aTh NPUOIMKEHHOE 3HAYCHNE MAaTEeMaTUUYECKOTO OXKUAAHUS?
3. MoXHO 1M HalTH MaTeMaTU4YecKOoe€ OKHUJIAHUE CIyYalHOW BEJINYUHBI,
CBSI3aHHOM C HEKOTOPBIM OMNbITOM, eciau 3anansl [IDOW storo ombita u
3JIEMEHTAPHBIE BEPOSITHOCTHU?
4. Ilycth @ u1 b — COOTBETCTBEHHO HauWMEHbIlIEE M HAHOOJbLIEE 3HAYCHUS
ciayvaiiHoi BennunHbl X. Kakue n3 ciieqyrommux COOTHOIEHUN BEPHBI:
a) MX<a; 0) a<MX<bh; B) MX>b?
5. CnydaitHas BenuuMHa npuHUMaeT aBa 3HadeHud 0 u 1. Yemy paBHO ee
MaTEMaTUYECKOE OXKUAAHUE?
CBoJlicTBa MATEMaTH4€CKOI0 OKUAAHUS
1. CmpaBemmuBo nu paBeHCTBO M(cX)=cMX mipu c¢=07?
MoHO M yTBEpkKJIaTh, YTO MAaTeMaTHYECKOE OKHWJAHUE PA3HOCTU IBYX
CIIy4allHbIX BEJIMYMH PABHO PA3HOCTH MAaTEMATHMYECKHUX OXHMIAHUM ITUX
BEJIMYUH?
3. MoxHoO 71 yTBepKaTh, uTo eciu X=Y, To MX=MY? A nao60opot?
4. U3 Toro, utro MX >0, CIeayer Ju, 4To X >0?
5. Yemy paBao M(MX)?
Jucnepcust ciiy4auHOM BeJIMYNHBI
1. SBnsercs nu qucnepcus Ciy4aiiHOM BEJIMYUHOW WU HET?
2. Yemy pasen D(-X), ecniu DX=3?

e



3. CnyyaliHas BenWYMHA NpPUHUMAET 3HadyeHus -3; -2; -1; 0. Uro MoOxHO
CKa3aTh O 3HAKE €€ AucIepcun?

4. MoeT 11 AUCTIEPCHUs CITyYaitHON BEIMYUHBI OBITh:

a) MEHbIIE HYIIS; 0) paBHOI1 Hym10?

5. Kak n3mMeHuTCs qucnepcus Ciiy4yailHOM BEJIMUMHBI, €CIU OT BCEX €€ 3HAYEHUM

BBIUECTh OJTHO M TO 7K€ YKUCIIO?

IIpakTHyeckas padora Ne8
OmnpenesneHne YUCIOBBIX XaPAKTEPUCTHK IMCKPETHOM CIIYyYaAHHOM
BeJUYHMHBI
Hean: npuodpeTeHne yMeHH OnpeneasiTh YUCIAOBbIe XapaKTePUCTHKH
AMCKPETHOH CIYYAHHON BEJIUYUHBI.
3apanust 1J151 BBINOJIHEHUS] IPAKTHYeCKOH padoTbl Ne8
Bapmnanr 1.

1. JIBe paauoiaoKalMOHHbIE CTAaHIIUU BEAYT HAOIIOEHUE 32 TPEMS
00bEeKTaMu, KOTOPbIE MOTYT CO3aBaTh MOMEXH, 3aTPYAHSIIONINE UX OOHApyKEeHHE.
Yucno 06beKTOB, KOTOPbIE MOTYT OBITh OOHAPYKEHBI ITUMH CTAHLUSMHU 33 OIUH
LIUKJI OCMOTPa, UMEKOT COOTBETCTBEHHO 3aKOHBI PACIPEAEICHUS:

Xy 0 1 2 3 Vi 0 1 2 3
Py 0.01 10.03 10.06 0.9 14 0.02 1002 10.04 092
a) Kakas u3 crannmii paboraer HanexHee?
0) Haiinure cpennee uncio 00beKTOB, 0OHAPYKEHHBIX TIEPBOM CTAHIIMEH 3a MATh
LUKJIOB OCMOTpA.
B) Haiinure cpennee 3HaueHue pasHOCTU MEXKAY YHCIOM OOBEKTOB,
oOHapy>KeHHBIX MEPBOM U BTOPOM CTAHLMSAMU 33 OJUH IIUKJI OCMOTpa
2. CnyyvaiiHas BelM4YMHA X 3a/l1aHa PsJIOM paclpeaesIeHus
X; -2 -1 0 2 3
14 0.1 0.15 0.25 0.15 0.1
Haiitu P {X<-1}, P{-1 s x = 2}.
Haitu MX, DX.
[Toctpouts Tabmuity pacupeneneHus u Haittu MY, DY st cinydaiinoit BeTHunHbI
Y=2X+3
Bapmnanr 2.
1. Yucno KIMEeHTOB, 00CTYKUBAEMBIX ABYMS ApUKMaXepcKumu, 3a 30 MuH
MMEIOT COOTBETCTBEHHO 3aKOHBI PACIIPEEIICHHUS:
Xy 0 1 2 3 X, 0 1 2 3
P 0.5 0.2 0.25 0.5 Dy 0.1 0.2 0.3 0.4

a) Kakas u3 mapukmaxepckux 0osee 3arpykeHa paboToit?
0) Haitnure cpegHee 4nuciio KIMEHTOB, OOCITYKHUBAEMbIX |-i MapuKMaxepcKo 3a
7.



B) Kakoe cpennee uncio KIMEHTOB 00CTYKUBalOT 00e mapukmaxepckue 3a 30

MUH?

2. CnyuvaiiHas BelM4YMHA X 3a/1aHa PSAJIOM pacIlpeacsICHHUs.

X 1 3 S U 0 11
Di 0.1 0.15 0.25 0.25 10.15 0.1
HapucoBars MHOTOyTrOJIBHUKY paCIIPENEIICHHUS.
Haiitn P{X<2}, P{X>10}, P{3=X=9}.
Haitu MX, DX.
[Toctpouts Tabmuity pacupeneneHus u Haittu MY, DY st cinydaiiHoit BeTHunHbI
Y=5X+3
Bapmnanr 3.
1. Hucno oneyarok Ha OAHOM CTPAHHUIIE B KaXKJIOW U3 ABYX KHUT UMEET
COOTBETCTBEHHO 3aKOH paclpeeIICHUs:
X 0 1 2 X, 0 1 2 3
Dy 0.84 0.09 0.07 Dy 0.85 0.1 0.03 0.02
a) Kakas xnura nabpana kauectBeHHee?
0) Haiinure cpeqnee uncio oneyatok Ha 20 cTpaHHIax MepBON KHUTH.
B) Haiimute cpenHioro pa3HOCTh MEXKAY YHCIOM ONEYaTOK Ha OJJHOM CTpaHHIIE
[IEPBOU U BTOPOU KHUL.
2. CnyuvaiiHas BelIM4YMHA X 3a/1aHa PSAIOM paclpeacsICHHUs.
X 1 2 3 4 5 6
Di 0.1 _10.15 0.25 0.15 10.15 0.1
Haiitu P{X<2}, P{X>5}, P{2=X=5}.
Haitu MX, DX.
[Toctpouts Tabnuity pacupenencHus u Haittu MY, DY st cinydaiiHoit BeTHuuHbI
Y=2X+2
Bapmnanr 4.
1. Yucno AOpOKHBIX MPOUCHIECTBUM, MPOUCXOALIMX HA KaXKI0M U3 JIBYX
IIEPEKPECTKOB 3a CYTKU, UMEET COOTBETCTBEHHO 3aKOH PACIIPEAECIICHU.
Xy 0 1 2 X, 0 1 2 3
Dy 0.86 0.08 0.06 Dy 0.87 0.1 0.02 0.01

a) Kaxkoit u3 nepekpéctkoB OGe3omacHee aJis IBMKEHUS?
6) Haitnure cpegHee 4nuciio mporCIIECTBUM, MPOUCXOIANINX HA BTOPOM

nepekpéctke 3a 10 cyr.

B) Kakoe cpennee uncio mpouciecTBH MPOUCXOIUT HA 00enx mepekpECTKax 3a

CyTKu?




r) Beriuncnure aucnepcuro 4ucia npoUCIIECTBUN HA MIEPBOM MEPEKPECTKE: 3a
CYTKH; 3a IBO€ CYTOK.
2. CnyuvaiiHas BelM4YMHA X 3a/1aHa PSAJIOM pacIlpeacsICHHUs.

X | 2 3 4 S

Di 0.1 0.2 0.4 0.2 0.1
Haiitu P{X<2}, P{X>4}, P{2=X=4}.
Haitu MX, DX.
[Toctpouts Tabmuity pacupenencHus u Haittu MY, DY st cinydaiiHoit BeTHunHbI
Y=2X+2
Bapuanr S.

1. TexHuueckasi cucTeMa COJAEPKUT JiBa MPUOOpPa MOBHIIICHHON
HaJEKHOCTH, B KOXKJIOM U3 KOTOPBIX UMEETCSA TPU OJHOPOAHBIE IETAIH,
nyOonupytoye paboTy Ipyr Apyra. 3aKOHbBI paclpe/Ie]ICHUs YUCIa IeTaleH,
BBIXO/ISIIIMX U3 cTPpost 3a Kaxkasie 1000 yacoB paboThl CUCTEMBI, TSI ATUX
MPUOOPOB UMEIOT COOTBETCTBEHHO BU/I:

0

1

2

3

0.7

0.15

0.1

0.05

a) Kaxkoit u3 npubopoB Haaéxuee?
0) Haiinure cpegHee yncio eraieit B mepBoM MpuodoOpe, BHIXOSAIIUX U3 CTPOS 3a

10000 gacos.

X

0

1

2

3

Py

0.68

0.16

0.12

0.04

2. CnyuaiiHas BelM4YMHA X 3a/1aHa PSJIOM pacIlpeacsICHHUs.

1

2

3

D;

1/8

1/8

1/8

1/8

1/8

Haiitn P{X<2}, P{X>7}, 25X=7}.

Haiitu MX, DX.

[Toctpouts Tabnuity pacupenencHus u Haittu MY, DY st cinydaiinoit BeTHuuHbI

Y=3X+1

COOTBCTCTBCHHO 3dKOHBI PACTIPCACIICHUA.

Bapuanr 6
1.Beiurpeimy, BbIMajaromye Ha OAMH OHJIET B JBYX JIOTE€pESX, HUMEIOT

Xk 0

1

3

5

10

X,

0

1

3

5

10

Py 0.85

0.08

0.04

0.02

0.01

Py

0.91

0.03

0.01

0.03

0.02

a) Kaxoit norepee Bol otnanu Ob1 npeanourenue?
0) Haitnure cpeanuil BRIMTPHINI JIs BIAIETBIEB 5 OMIETOB B BRIOpaHHOM JIOTEpee.




B) Kakoli cpenHuil BBIUTPBIII MOJIYYHUT JIUIO, KyTUBIIEE 10 OHOMY OWIIETY B
Kak/oi jorepee?
r) Beriuncnure Aucnepcuro BHIMTPHINIA B IEPBOI JIOTepee SISl BiIaielblia OTHOTO
ounera; AByX OUJIETOB.

2.Cnyuaiinas BenuurHa X 3aJlaHa psJIoM pacrpeeeHus.

1 2 3 4 5 6 7 8

D;

1/8 1/8 1/8 1/8 1/8 1/8 1/8 1/8

Haittu P{X<2}, P{X>7}, P{2=X=7}

Haittu MX, DX, 6X=\Dx

[TocTpouTs Tabnuiy pacnpenenenus u Haiitu MY, DY ans ciaydaitHON BeTMUHUHBI
Y=3X+1

Bapuanr 7.
1. B xkaxxioM U3 ABYX LIEXOB 1O 4 MOTOpa. 3aKOHBI pacipeAesiCHUs Ynciia
MOTOPOB, BKJIFOYEHHBIX B JIAHHBI MOMEHT, UMEIOT COOCTBEHHBIN BUI.

1 2 3 4 Vi 1 2 3 4

Py

0.1 0.4 03 0.2 P 0.15 1035 045 045

Croumoctb paboThl MOTOpa B OJUH Yac paBHa 15 pyo.
a) Kaxo#t 3 11eX0B MHTEHCHUBHEE HCIIOJIb3YET MOTOPHI?
0) Kakoe cpegHee unciio MOTOPOB BKITIFOYEHO B JIAaHHBIN MOMEHT B 00eux 1iexax?
B) Haiinure cpenHio0 cTouMoCTh paboT CTAHKOB 3a OJIMH Yac B IIEPBOM LIEXE.

2. CnyuyaiiHas BelM4YMHA X 3a/1aHa PSAIOM pacIlpeacsICHHUs.

1 2 3 4 5 6 7 8 P9 10

D;

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Haiitu P{X<2}, P{X>9}, {2X=9}.

Haiitu MX, DX. 6X=yDX

[Toctpouts Tabnuity pacupenencHus u Haiitu MY, DY st cinydaiinoit BeTHuuHbI
Y=2X+3

Bapuanr 8
1.Yucno OpakoBaHHBIX U3EINNA, U3TOTABIMBAEMbBIX KaXXIBIM U3 JIBYyX
pabouux 3a CMEHY, UIMEET COOTBETCTBEHHO 3aKOH paclpeeIeHus

i 0 1 2 Ve 0 1 2
P 0.94 10.01 |0.05 P 0.93 0.04 0.03

a) Kaxoit u3 pabounx paboraet myurie?
0) Haiinute cpennee 4ynciio OpakOBaHHBIX H3/EJHIA, U3TrOTABIUBAEMBIX MIEPBBIM
pabounM 3a YEThIPE CMEHBI.




B) Kakoe cpennee unciio OpakoBaHHBIX JeTaliell U3rOTaBIMBAIOT 00a pabounx 3a
cMeny?
r) Beruucnure aucnepcuto yrcia OpakoBaHHBIX J€Talel, H3rOTaBIUBAEMbIX
NepBBIM pabounM: 3a O/IHY CMEHY; 3a IBE€ CMEHBI.

2. CnyuvaiiHas BenMuMHA X 3a7aHa psJIoM paclpeeIeHUs.
e 1 2 3 4 5 6
P 0.1 0.15 0.25 10.25 0.15 .1

Haiitu P{X>2}, P{2=X=5}, P{X>5}. MX, DY, &X.
[Toctpouts Tabnuity pacupenencHus u Haittu MY, DY st cinydaiiHoit BeTHunHbI
Y=2X+2
Bapunant 9

1. Yuciao BBI30BOB, MOCTYMAIOMUX B OOJBHHUIBI CKOPOM IMOMOIIU JBYX
paliloHOB HOYbl0O B TeueHne 10 MHUH, HMEIOT COOTBETCTBEHHO 3aKOHbI
pacnpeneneHus:
% |0 1 2 |3 Ye |0 1 2 |3
P |05 101510503 pe 0.1 102 /03|04

a) Kakast u3 6onpHuUIl 6oJee 3arpyxeHa?
6) Haiinure cpeaHee 4MClIO BBHI30BOB, MOCTYMAIOIIUX BO BTOpPYIO OonbHUILY 3a |
qac?

2. CnyuaiiHas BelIM4YMHA X 3a/1aHa PSAIOM pacIlpeacsICHHUs.

;i -2 -1 0 1 2 3
P 0.1 0.15 025 1025 (0.15 [0.1

Haiitu P{X<-1}, P{X>2}, P{-1=X=2}
Haittu MY, DY, 0X; 6X=/Dx
[Toctpouts Tabnuiy pacnpenenenus u Haiitu MY, DY st cinyuyaiiHON BETHMYUHbBI
Y=2X+3
Bapnanr 10
1. OTKJIOHEHHS] OT HOMUHAJIBHOTO pa3Mepa pe3yabTara HEKOTOPOro

WU3MEPEHUS Ha IByX PHOOpax OJHUM OTIEPATOPOM UMEIOT COOTBETCTBEHHO 3aKOHBI
pacrpeieNeHus:

1 D 3 4 x 0, |1 ) 3 4

Py

0.1 0.4 03 0.2 P 0.2 0.3 025 0.25

a) Kaxkoit u3 npubopos Tounee?



0) Haiinure cpeHee OTKIIOHEHHE CPENHETO apu(PMETHUECKOTO MATH U3MEPEHUN Ha
nepBOM mpudope.
B) HaiinuTe cpennee 3HaueHUE PA3HOCTH MEXK]TY OTKJIOHEHUSMH PE3yIbTaTOB
M3MEPEHHI OT HOMHHAJIA Ha IByX MpUOopax.

2. Cniyuaiinas BenuuuHa X 3a7iaHa psJIoM pacupeiesieHus

1 2 3 4 5 6 7 & P 110

D;

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Haiitu P{X<2}, P{X>9}, P{2=X=9}.

Haittu MX, DX 0 (x) 6X=yDX

[TocTpouTs Tabauiy pacnpeaenenus u Haiitu MY u DY miis ciyvaitHoi
BEJINYMHBI.

Paznen 4. HenpepsbiBHBIE ci1y4aliHbIe BeTMYMHBI
Tema 4.1. IlonsiTHE HeNPepPbIBHOM CIY4YaiiHOM BeJIMYMHBI
YcTHBIM onpoc
1. Kakas cimydaiiHasg BeIMYMHA HAa3bIBAE€TCSI HEMPEPHIBHOW?
2. IlpuBenurte npuMepbl HENPEPHIBHOM CIIy4allHON BEJIUYHHBI.
3. [aiite nonsitue paBHOMEpHO pacnpeneneHHoil HCB.
4. ®opmyna BEIYHMCIECHHS BEPOSATHOCTEHN JJIs1 pPABHOMEPHO paCIIpPEAEIICHHON
HCB (reometpuueckoe onpezesieHue BEpOsITHOCTH)
5. JlaiiTe noHATHE CIlydallHOW TOYKH, PABHOMEPHO PAaCIIPEACICHHOMN B
TUIOCKOM (urype v Ha30BUTE (OPMYITY BBIUMCICHHS BEPOSTHOCTEH IS
TAKOU CIIy4YaiiHOM TOUKH.
Omnpenenenue U cBOMCTBa (PyHKIIUU TUIOTHOCTH
®opmyna GyHKINK IUIOTHOCTHU [T paBHOMEpHO pacnpezenennoit HCB
Omnpenenenue U cBOCTBa UHTErpaibHON pyHKIMU pacnpeneneHus HCB
Kakas cBs13b Mex 1y QyHKIHEH MJIOTHOCTH U UHTErpadbHOU (DyHKITUEH
pacnpenenenus?
10.Kak npouzBonutcs pacuet BepositHocted s HCB no ee pyHkImu
TUIOTHOCTH U UHTErpajbHON (DYHKIIUU pacIipeeeHus ?
11.BepodrHocTh nomnajganus HENPEPBIBHOM CIIy4ailHOM BEJIMUMHBI B
3aJ]laHHBI UHTEPBAIL.

ORI

CamocrosiTesibHas paboTa
PaBHOMepHOe pacnipenesieHue

Pewnth 3axaum:

1. IT;noTHOCTH paBHOMEPHOI'O paclpeesiCHHs COXpaHsIeT B MHTepBae (a, b)
MOCTOSTHHOE 3HaueHue, paBHoe C; BHE 3TOro uHtepBana f(x)=0. Haiitu 3HaueHue
nocrosiHHoro napametrpa C.

2. 3aKOH paBHOMEPHOT'O pacHpeiesieHus 3a7aH MJIOTHOCThIO BEPOSITHOCTH
f(x)=1/(b—a) B unrepBaie (a, b); BHe 3TOTO MHTEpBaNa f(x)=0. Haittu pyHkiuio
pactipenenenus F (x).




3. Haiitu maremarnyeckoe 0KuJIaHue Cy4yalHON BEIUYUHBI X, pABHOMEPHO
pacrpe/iefiecHHOW B UHTEpBae (a, b).
4. Haiitu MaremMaru4eckoe 0XUJaHue CIy4ailHOM BeIUYUHBI, X, pacnpeieeHHOM
paBHOMEpHO B MHTEpBae (2, 8).
5. HaiiTu qucnepcuro U CTaHIapTHOE OTKIIOHEHHUE CIIyYaliHOM BEJIMYUHBI X,
pacrpe/ieIecHHO paBHOMEPHO B UHTEpBale (a, b).
6. HailiTu nucnepcuto u craHAapTHOE OTKJIOHEHUE CITy4YallHOM BEIMYUHBI X,
pacnpe/ielieHHON paBHOMEPHO B HHTEpBae (2, 8).
7. PaBHOMEpHO pacripeaesicHHas CilyJdaiiHas BeJinurHa X 3aJ1aHa IJIOTHOCTBIO
pactpenenenus f(x)= 1/(21) B untepBane (a-1, a+l); BHe 3TOT0 MHTEpBaNa f(x)=0.
Havitn matemarnueckoe O)kugaHUE U JUCTIEPCUIO X.
8. luametp kpyra x u3mMepeH npuOmnkeHHo, a<x<b. PaccmaTrpuBas guameTp Kak
CIly4aifHyI0 BETUUHHY X, pacIpe/eICHHYI0 paBHOMEPHO B UHTEpBaJE {a, b),
HalTH MaTeMaTHYECKOE OXKUIAHUE U TUCIIEPCHIO TUIOLIAAN KpyTa.
9. Pebpo xyba X nu3MepeHo npuoImkeéHHO, nmpuuéM a<x<b. Paccmarpusas pedpo
Ky0a Kak cllydyaiiHyl0 BeJIMYUHY X, pacipeaenéHHYI0 paBHOMEPHO B MHTEpBaje
(a,b), HaliTu MaTremMaTUYECKOE OKUAHUE U AUCTIEPCUIO 00BEMa KyOa.

10. Ilena nenenuns mkanel amnepmerpa pasHa 0,1 A. [lokasanus oKpynJISItOT 110
Onmukaiero 1enoro AeneHus. Haltu BeposTHOCTh TOTO, UTO TIPH OTCUETe OyneT
cienana omuoka, npessimatommasi 0,02 A.

Tema 4.2. UncJioBble XapaKTePUCTHKH HENPEPBIBHOM CJIy4ailHOM
BeJIMYMHBI

YcTHBIN onpoc

1. Maremaruueckoe 0KUJaHUE HENTPEPBIBHOW CIy4YallHOW BETUYUHBI U
dbopmyna asst ero BHIYUCICHUS

2. Jlucnepcust HETIPEPbIBHOM CITyYaitHOM BETMYUHBI U popMyIia
BBIYMCIIEHUS

3. Cpennee kBaaparuunoe otkiaonenne HCB u popmyna ero BeraucieHus

IIpakTHyeckas padora Ne9
OmnpeneneHne YMCIOBBIX XaPAKTEPHUCTHK HENPEPBIBHOM CJIYYaAHHOM
BeJIMYUHBI

Henan: npuodpeTeHne yMeHH HAXOKACHHUS YMCIOBbIX XapPAKTEPUCTHK IS
HeNpPepPbIBHOU CJIYYAWHON BeJIMYMHBI C IOMOIIBI0 PYHKIUHU IVIOTHOCTH U
HHTErpajbHON QyHKIHMH pacnpeneieHus
3anaHue 111 BHINOJIHEHUS MPAKTHYeCKO padoThl Ne9
Jlia cnydaiiHoi BenuunHbl X ¢ 3aaHHO# QyHKuuen pacnpenenenus F(x)
TpeOyeTcst HalTu:
a) MJIOTHOCTH BEPOSITHOCTH;
0) MaTeMaTU4eCKOE OKUTAHUE U TUCTICPCHUIO;
B) IOCTPOUTH rpa@uKu GYHKIIMH PACIIPEICIICHUS U TUIOTHOCTH BEPOSITHOCTU
CIIy4alHOU BEJIMYMHBI X.
Bapunant Nel



0 mpu x <1
Fx)=(x+1)2mpul <x <2
1 mpu x >2

Bapuant Ne2

0 mpu x <0

F(x) = sin x npu 0 <x <TI/2
1 mpu x >11/2

Bapuant Ne3

0 mpu x <0

F(x) =x/3 mpu 0 <x <3
1 mpu x >3

Bapunant Ned

0 mpu x <1
Fx)=(x-1)2npul <x <3
1 mpu x >3

Bapuant NeS

0 mpu x <0

F(x) =x /4 mpu 0< x< 4
1 npu x >4

Bapuant Ne6

0 mpu x <1
Fx)=(x+1)2mpul <x<1
1 mpu x >1

Bapuant Ne7

0 mpu x <0

F(x)=x/5 mpu 0 <x <5
1 mpu x >5

BapuanTt Ne8

0 mpu x <-11/2

F(x) = cos x mpm - [1/2 <x< 0
1 mpu x >0

Bapuant Ne9

0 mpu x <0

F(x) = x %/4 npu 0 <x< 2
1 mpu x >2



BapuanT Nel0

0 mpu x <0

F(x) = x /9 npu 0 <x< 3
1 mpu x >3

Tema 4.3. HopmasbHoe pacnpenenenue. [lokasarejabHoe
pacnpeneeHue

YcTHBIM onpoc

l.
2.

W

Kaxkoe pacnpenenenue HCB Ha3biBaeTcs HOpMabHBIM?

Kakumu napamerpamu onpeaensiercss HOpMaJIbHOE pacipeiesieHUue 1
KaKOB BEPOSITHOCTHBIM CMBICH 3TUX MapamMeTpoB?

Maremarnieckoe 0KHJIaHUE HOPMAJIbHOTO PaclpeaeIeHus
Jlucniepcus U cpeaHee KBaApaTUuHOE OTKIOHEHUE HOPMaJbHOIO
pacrpeneyeHus

O611ee 1 HOPMUPOBAHHOE HOPMAJILHOE paCHpeeICHIE

I'padux mioTHOCTH HOpMANBLHOTO pacnpeaeneHus kpusas (I'aycca)

Kak Bnusiror mapameTpbl HOpMaJILHOTO pacnpeaeiaeHus Ha Gopmy
HOPMaJIbHOW KpUBOW?

BepostHocTh nonananus B 3aaHHbIA HHTEPBAJ HOPMAJIbHOM CIIy4YaliHOU
BEJIMYUHBI

Omnpenenenne u GyHKIUS TUIOTHOCTH MTOKA3aTEIbHO PACTIPEIETICHHON
HCB

10.UnTerpanbHas GyHKIMS pacrpeaesieHus IOKa3aTeIbHO pacpeaeIeHHON

HCB

11.XapakrepucTuku noxkasarenpHo pacnpenenesioin HCB

IIpakTHyeckas padora Nel(

HopmaJjibHoe pacnpenejieHre HEeNPepbIBHOM CJIYYaHHON BeJIUYHHbI

Hesb: npuodpeTeHne yMeHHl BHIYUCIAATH BEPOSITHOCTH U HAXOAUTH
XapPaKTEePUCTUKH IV HOPMAJILHO pPacipe/ie/IeHHON HenpepbIBHOM
CJIy4ailHO# BeJUYHMHBI.
3aganue Ui BHITOJTHEHUS IPAKTUYECKOM paboThI
1. Maremarnueckoe 0)XKMIaHUE U CTAHIAPTHOE OTKJIOHEHNE HOPMAJIBHO
pacnpeieIeHHON ciy4allHOM BeIMUYMHBI X COOTBETCTBEHHO paBHbI 10 u 2. Halitu
BEPOSITHOCTh TOTO, UTO B PE3Y/IbTATE€ UCIBITAaHUS X IPUMET 3HAUCHUE,
3aKIroueHHOe B mHTepBasie (12, 14).
2. MaremMarnyeckoe 0KHJaHUE U CTaHAAPTHOE OTKIOHEHHE HOPMAJIbHO
pacnpeieIeHHON ciy4allHOM BeIMUYMHBI X COOTBETCTBEHHO paBHbI 20 u 5. Halitu



BEPOSITHOCTh TOTO, YTO B PE3YAbTATE UCHIBITAHUSA X IPUMET 3HAYECHUE,
3aKJIroueHHOE B MHTepBasie (15, 25).

3. ABromar wramnyet Aeranu. KoHTposmpyercs anuHa aetanu X, Kotopas
pacripeiesieHa HOpMaJIbHO ¢ MaTEMaTUYECKUM OKHUJIaHUEM (IIPOEKTHAsI JIJTUHA),
paBHbIM 50 MM. DaKTUUECKH JJIMHA U3TOTOBJICHHBIX J€Talieil He MeHee 32 U He
6osee 68 MM. HaliTi BeposITHOCTB TOTO, UTO AJIMHA HAYNAdy B3STOU JAETaNIN
6osbIe 55 Mm.

4. [TpousBoauTCs U3MEPEHHE TUAMETpa Bajla 0€3 CUCTEeMAaTHYECKUX (OTHOTO
3HaKa) ommOoK. Ciry4aifHble OIIMOKY U3MepeHnus X MOAYMHEHbI HOPMAJIbHOMY
3aKOHY CO CTaHJAPTHBIM OTKJIOHEHUEM o = 10 MM. HaillTu BEpOATHOCTH TOTO, YTO
u3MepeHue OyneT Mpou3BeIeHO ¢ OMIMOKON, HE IPEBOCXOAAIIEH 10 aOCOMIOTHON
BeJMUMHE 15 MM.

5. ABromar u3rotosiisgeT wapuku. [llapuk cuuraercst roIHbIM, €CIU OTKJIOHEHUE X
JMaMeTpa IIapuKa OoT MPOEKTHOTO pa3Mepa Mo adCoIOTHON BennunHe Mensle 0,7
MM. Cuuras, 4yTo cilydaiiHas BeIuurHa X pacipeiesieHa HOPMAJIbHO €O
CTaHJapTHBIM OTKJIOHEHUEM o = 0.4 MM. HaiiTu, CKOIbKO B cpeHeM OyaeT TOIHbIX
LIaPUKOB CPEIU CTa U3TOTOBJICHHBIX.

6. [leranp, U3roToBiaeHHass aBTOMATOM, CYUTAETCS TOAHON, €CIIM OTKJIOHEHHE €€
KOHTPOJIMPYEMOT0 pa3Mepa OT MPOEKTHOTo He nmpeBbimaer 10 mm. Cinyyaiinbie
OTKJIOHEHHS KOHTPOJIMPYEMOIO pa3Mepa OT MPOEKTHOTO NOJYMHEHBI HOPMAIBHOMY
3aKOHY CO CTaHJAapTHBIM OTKJIOHEHUEM G = 5MM U MareéMarudyeCcKUM OXKHUIaHUEM

a = 0. CKOJBKO MPOLEHTOB FOJHBIX JI€TaJEH N3rOTABINBAET ABTOMAT?

7. Cnyvaiinas BelMuMHa X pacnpeeseHa HOpMaJbHO C MaTeEMaTuYeCKUM
oxxunanueM a =10. BepositHocTh nonananus X B uHTepBa (10, 20) pasua 0,3.
Yemy paBHa BeposTHOCTH nonananus X B untepnai (0, 10)?

8. Cnyvaiinas BennuuHa X pacnpeeseHa HOpMaJbHO C MaTeEMaTUYeCKUM
oxxunanueM q = 25. BepostHocts nonaganus X B unrepnai (10, 15) pasna 0,2.
Yemy paBHa BEepOSITHOCTH Monananus X B uHTepBai (35, 40)?

9. Cnyuaiinas BennuuHa X pacnpezesieHa HOpMalbHO C MaTeMaTH4ECKUM
OKMJIaHUEM a =10 U CTAaHJAPTHBIM OTKJIOHEHUEM o = 5. Haltu nnrepsai,
CUMMETPUYHBII OTHOCUTEIBLHO MareMarnyecKoro OKUJaHusl, B KOTOPBIH €
BeposTHOCTHIO 0,9973 nonaner BenuunHa X B pe3ysibTare UCIIbITAaHUS.

10. Cnyyaiinasg BenuuuHa X pacrnpejieneHa HOpMajJbHO CO CTaHIAPTHBIM
OTKJIOHEHHEM ¢ =5 MM. HaliTu AnmuHy uHTEpBana, CHMMETPUYHOTO OTHOCHUTEIHHO
MaTeMaTU4eCKOro 0KMIaHMs, B KOTOPBI ¢ BeposATHOCTHIO (0,9973 nonaner X B
pe3yJIbTare UCIbITaHusl.

IIpakTHyeckas padora Nell
IToka3arejibHOE pacnpeaeleHe HeNPEePbIBHOM CJIy4ailHOH BeJIUYHMHbI

Hean: npuodpeTeHne yMeHHi BHIYUCJIATH BEPOATHOCTH U HAXOAUTH
XapaKTEePUCTUHKH VIS I0OKA3aTeJIbHO pacnpeaeJeHHON HenpepbIBHOI
CJIy4ailHO#M BeJUYHMHBI.

3ajanue A1 BHIIOTHEHUS MPAKTUYECKON paboTh



1. HenpepsiBHAs citydaiiHas BenuuuHa X paclpeaesieHa 1o noka3areJbHOMY
3aKOHY, 33JJaHHOMY IUIOTHOCTBIO BEPOATHOCTU f(x)=3e >“IpPHU x > o, f(x)=0 Opu
x < 0. HaiiTu BEpOATHOCTB TOTO, UTO B PE3Yy/IbTaTe UCIIBITAHUS X TIONAAAET B
untepsan (0.13, 0.7).

2. HenpeprpiBHas ciydaiiHas BenuurHa X pacupeesieHa 1o noka3arelbHOMY
3aKOHY, 3aJAHHOMY IIPH x > 0 IUIOTHOCTBIO PAacIpeneieHus f(x) = 0.04e " ;
x <0 ¢yHKIHEH f(x)=0.HalTH BEpOATHOCTb TOTO, UTO B PE3YJIbTATE UCIIBITAHUS

pu

X nonanaet B unTepnai (1, 2).
3. HenpeprbiBHas ciydaiiHasi BelMUMHA X paclpeaesieHa 10 N0Ka3aTeJIbHOMY

% pu x> 0; mpu x<0

F(x)=0. HaliTu BeposITHOCTH TOTO, YTO B PE3YJIbTATe UCIIBITAHUS X MOMAET B

uHTepBan (2, 5).

4. Haiitu MmaremMaTu4ecKkoe 0XKUJaHNE MOKa3aTeIbHOI0 pacupeeeHUs
f(x)=re™mpu x>0; f(x)=0 pu x<0.

5. HaiiTn Maremarnyeckoe 0KUIaHUE MOKA3aTeIbHOIO paclpeaeiCHus, 3aJaHHOTO

1pH x >0 a) IIOTHOCTBIO f(x)="5¢"; 0) QyHKIMEH pacpeaeaeHus

F(x)=1-¢"",

6. Haifitu: a) nucniepcuto; 0) CTaHIApPTHOE OTKJIOHEHHE TIOKA3aTeIHHOTO

pacipeneneHust, 3aJaHHOr0 IMJIOTHOCTBIO BEPOSITHOCTH: f(x)= re npu x>0,

f(x)=01pu x<0.

7. HaiiTu qucnepCcrro U CTaHIapTHOE OTKIIOHEHUE MOKAa3aTeIbHOIO

3aKOHY, 3aJJaHHOMY (DYHKIIMEH pacripeneneHus F(x)=1-e

pacnpeeneHus, 3a1aHHOTO INIOTHOCTBIO BEPOATHOCTH f(x)=10e '™ mpu x > 0.
8. Haiitu nucnepcuio U craHIapTHOE OTKJIOHEHUE MT0KA3aTeIbHOTO 3aKOHaA,

0 pu x> 0.

CTyaeHT NOMHHT, YTO IUIOTHOCTh MOKAa3aTENbHOTO PACIIPEAEIICHAS UMEET BU
f(x)=01pu x<0, f(x)=Ce™ mpu x>0, OXHAKO OH 3a0bLJI, Y4EMY PaBHA
noctosinHas C. Tpebyercs naiitu C.

9. Ha mocce ycTaHOBJIEH KOHTPOJIbHBIN ITyHKT JJIs1 IPOBEPKU TEXHUUECKOTO
COCTOSIHMSI aBTOMOOWIIeH. Haiitn MareMaTndeckoe 0OKugaHue U CTaHAapTHOE OT-
KJIOHEHHUE CIIy4YailHOM BEJIUYUHBI 1 - BpEMEHU 0KUAAHUS OYEPEIHON MAILIVHBI
KOHTPOJIEPOM, €CJIM MTOTOK MAIIHH MPOCTEHIINI 1 BpeMs (B 4acax) MEXy
IIPOXOKICHUSMU MAIlUH 4€pe3 KOHTPOJIbHBIM IIyHKT PacpeIesIeHO 110

I0Ka3aTeJIbHOMY 3aKOHY f(t)= 57",

3alanHorO (PyHKIMEH pacnpenenenus F(x)=1-e

Paznen S. llenTpanbHas npeaeabHas TeopeMa. 3aK0H 00JIbIINX YHCEJI.
BeposiTHOCTB M YacTOTA.
Tema 5.1. lenTpanbHas npeneabHas TeopemMa
YcTHBIM onpoc
HepaBencrBa YeObimena
1. IIpu Kakux 3HAYEHUAX ¢ HEepaBEHCTBO UeOblleBa HE JTaeT COAEePKATEIbHBIX
orieHoK i P(|X-MX|<¢g)?



2.
3.

4.

UYro 6ombiie P(|IX-MX|< 30 (X)) wu P(|X-MX|< 20 (X))?

C xakoil BEpOSITHOCTBIO 3HAUYEHMS CIIy4alHON BEIWYMHBI X HaXOASATCS BHE
untepBana (MX-3c (X),(MX+30(X))?

IlycTh X1 ¥ X2 — BCE 3HAYEHHUsI, KOTOPBIE IIPUHUMAET ClIly4alHas BEJIMYUHA X
BHe otrpe3ka [-3;3], MX=0; DX=I. Uto MOXHO cCKa3aTb O BEJIUYUHE

P(X=x1)+P(X=x2)?

3aK0H 00JbIINUX YHCEJT

1.

2.

a) OospIee P[

0) MeHbIIIee P[

BrITekaer Jii 3aKOH OOJIBIINX YHUCEIT U3 IKCIEPUMEHTATBHO YCTAaHOBIEHHOTO
dakra O NPUOTMHKEHHOM PABEHCTBE CPEAHEro  apu(pMETHUYECKOIOo
HE3aBUCHUMBIX HAONIOJCHUN CIIydallHON BEJIMYMHBI €€ MaTeMaru4ecKoMy
OKUJIAHUIO TTPU OOJIBIIIOM YHCIIe HAOMIOACHUI?
[Tyctes Xi, ..., Xn — HE3aBUCHUMBIE CIy4allHbIC BEJIWUYMHBI, JJISI KOTOPBIX
MXi=a, DXi=c % npu Bcex k=1, 2, ..., n.
VKaXuTe 4ucio:

> ej;

<),

YNAetx,

n

NAetx,

n

3. Uto o3Ha4aeT HEPaBEHCTRO:

X, ot X,
a) [ gl >

n

X, +.o..+x

0) |- " _al<eg?

n
4. Yro HE0OXOAMMO 3HATh, YTOOBI C MOMOIILI0 TeopeMbl UeObllieBa MOXKHO
OBLIIO OLIEHUTD:

. X+t X,

a) YUCJIO U3MEPEHUH, HEOOXOAUMBIX JIJIsl BHITIOJIHEHHS PaBEHCTBA ——— " ~ g

n

C 33/IaHHOM TOYHOCTBIO U C 33JJaHHOW BEPOSITHOCTHIO;

adl
0) TOYHOCTH PaBEHCTBA

Tt X, oo

n
X

X+t X,
B) Ha/IE)KHOCTh PaBEHCTBA —— " ~ g ?

n
CrarucTuueckoe onpeacJaceHue BEPOATHOCTH

BepositHocTh HacTymieHusi coObiTus A B HEKOTOpoM ombiTe paBHa 0,72.
MoHo 11 yTBepKaarh, uTo B 100 Takux ke ombITax, MPOBEAECHHBIX B TEX
KE YCIIOBHUSAX, 3TO COOBITHE HACTYNHUT POBHO uepe3 72 pasza?

BeposTHOCTB BBIITyCKa CTAaHJAPTHOIO M3ZEJINS Ha HEKOTOPOM CTAHKE paBHA
0,975. Kakoil mnpuMepHO TPOLEHT OpaKOBAaHHBIX W3JICIUN TOJIydaeT
NOTPeOUTENb TPOAYKINH, BBITYIIEHHOW CTAHKOM?

Urpansuas ®OCts Opocaercs TPHK/IbL, IPU 3TOM BBINAJIO COOTBETCTBEHHO
2, 2, 5 oukoB. MOXHO JIM MO OSTUM JAaHHBIM YyKa3arb MPUOIMKEHHOE



3HAYEHUE BEPOSTHOCTU COOBITHSI «Ipu Opocanuu urpaisHoii Koctu Beimano
JIBa O4Kay ?

4. Ilp
u3

OBOJATCA ITOCJICAOBATCIIBHBIC HOZ[6paCBIBaHI/IH MOHCTBHBI, IIOCJIC KaXXJO0Io
KOTOPBIX IMOACUHUTHIBACTCA OTHOCHUTCIIbHASA YaCTOTa COOBITHSI «BBITA

rep6». Kakue u3 mpuBENEHHBIX HUXKE MOCIENOBaTeIbHOCTEH MOTYT MpHU
9TOM IOJIYYUTHCS:

P

20t OLIat
374’5 27745

'l;l;z;---, r) l;l;l;é;i;- 2
3°2°5 2773745

CamocrosiTenbHast padora
3akoH OosbIMX yncesa. Teopema Myaspa-Jlansaca

. [Honp3ysck HepaBeHCTBOM UeOhbIIIeBa, OIEHUTh BEPOSITHOCTh TOTO, YTO

Clly4alHasl BEJIMYHUHA X OTKJIOHUTCS OT CBOET0 MareMaTu4eCcKoTo
oxxumanus MeHble ueM Ha 0,15, ecimu Dx=0,0045.

. Ucxons u3 HepaBeHncTa UeObliieBa, OIICHUTh BEPOSTHOCTH TOTO, UTO

Clly4alHasl BEJIMYHUHA X OTKJIOHUTCS OT CBOETO MareMaTu4eCKOTO
0’KM/IaHUSI MEHBIIIE YEM Ha 2 CPEAHUX KBAJAPATUUECKUX OTKIOHEHHS.
Ucnonn3ys HepaBeHcTBa YeOnimieBa, Haittu €, eciu Dx=0,004 u
(X-M[X]< £)=0.,9.

Mownety 6pocatot 1000 pa3. [Tonb3ysics Teopemoit bepHysH, OLEHUTH
BEPOSITHOCTh TOTO, YTO YACTOTA MOSBICHUS TepOa OTKIOHUTCS OT
BEPOSTHOCTH NOsIBIICHUs TepOa MeHble yeM Ha 0,1.

. IIpouzBeneno 100 HE3aBUCUMBIX UCIBITAHUN, B PE3YJIBTATE KOTOPBIX

nosrydeHo 100 3HaueHunii cinydaiiHoi BenuuuHbl X. MI3BeCTHO, 4TO
MaTeMaTU4ECKOE OXKUAaHUE BEIMYMHBI paBHO 10 u nucnepcus paBHa 1.
Hcnonb3ys Teopemy YeOrbliieBa, OLEHUTh BEPOSTHOCTh TOTO, YTO MOAYJIb
Pa3HOCTU MEXy CPEAHUM apU(METUUYECKUM MOTYyUEHHBIX 3HaUCHUN
CIIy4yallHOU BETUYHMHBI X U €€ MaTeMaTHYECKUM OXHUIaHUEM OyIeT
Mmensbme 0,5.

Haiitu BeposiTHOCTH TOTO, uTO B pe3ynsrare 1000 OpocaHuii MOHETHI
YHCIIO BBIMaaeHul repba Oyaer 3akiroueHo B uarepnaie [490;525].
3aBon Boinyckaet 90 % uznennmii 1 copra u 10 % uznenwmii 2 copra.
Haynauy 6epyt 400 uznenuii. KakoBa BEpOsSITHOCTb TOTO, YTO YUCIIO
m3nenuit 1 copra okaxercs B npenenax ot 360 go 3707

Urpansuryro @OCts nogdpocunu 180 pa3. HaliTu BeposSsTHOCTH TOTO, YTO
nugpa 6 Bemana He 6oiee 25 pas, HO U He MeHee 36 pas.

3aBOJ BBIITYCKAET OJMHAKOBBIC LITy4YHbIE U3aenusa. 3sectrHo, uyto 60%
sTuX u3nenuit uayt 1 coprom. Haynauy 6epyt 600 uznenuii. Haiitu
BEPOSITHOCTH TOTO, YTO CPEIM HUX OKaxkeTcs: a) He Oosee 350 uznenuii 1
CopTa; 6) ne menee 370 uznenuii 1 copra.



10.BepositHOCTh ciyuaitHoro coObitus paBHa 0, 55. KakoBa BeposSITHOCTh
TOT0, YTO COOBITHE MPOU30UIET B OONBIIMHCTBE CciiyyaeB mpu 44
UCTIBITAHUSAX ?

11.BeposTHOCTB TOTO, UTO HAy/Aauy B3siTast I€Tajlb OKaKeTCsl OpaKOBaHHOM,
paBHa 0,2. Haiitu BeposiTHOCTH TOTO, uTO cpenu 100 Haynaay
0TOOpaHHBIX JeTalell OKakeTcsl He MeHee 12 OpakoBaHHBIX.

12.BeposITHOCTD MOSIBICHUS HEKOTOPOTO COOBITUS B KXKAOM U3 225
HEe3aBUCHUMBIX ucnblTanuil paBHa 0,8. HaliTu BEpOATHOCTH TOTO, UTO
4acTOTa MOSBICHUS 3TOTO COOBITUS OTKJIOHUTCS OT €0 BEPOSTHOCTH T10
Monyito He Oonee uem Ha 0,04.

13.IIpousBoaurcs 2100 ucnelTaHuil, B KaKA0M U3 KOTOPBIX BEPOSITHOCTh
HacTyrieHust coositusa A paBHo 0,3. KakoBa BEpOSITHOCTB TOTO, YTO
4acTOTa HACTYIUICHUS COOBITHS A OTKJIOHUTCS OT €r0 BEPOSTHOCTH
Mmenbme yeM Ha 0,009?

14.CxopKo pa3 HaJlo ToAOPOCUTH MOHETY, UTOOBI ¢ BepoaTHOCThIO 0,9544
MO>KHO OBUIO OXHUJIaTh, YTO YACTOTA BBINAJICHUS TepOa OTKIOHUTCS
menee yeM Ha 0,01 oT BepoSTHOCTH BbIMaJIeHUS TepOa Mpu OAHOM
no/1I0pacbIBaHUM?

15.BepositHOCTh Aeranu ObITh cTanaapTHOU paBHa 0,98. CKkoIbKO HYKHO
MIPOBEPUTH JIeTalIel, UTOOBI C BEPOATHOCTHIO, HE MeHbIeH 0,96, MOKHO
OBLIO OKMJATh, YTO YACTOTA MOSBIICHUS CTAHAAPTHBIX JIeTajIei
OTKJIOHUTCS OT BEPOSTHOCTH JETa M ObITh CTAHAAPTHOM MEHEEe YeM Ha
0,027
[Tomyuuts TpeOyemoe Yrcio aeTajaei Tak *e ¢ IMOMOIIBI0 TEOPEMBI
bepHynnu u conocraButh ¢ 1 pe3ynbTaToM.

16.BepostHOCTh mosiBieHUs cOObITHUS A B KaxkiaoM u3 900 He3aBUCHUMBIX
ucnelTanuii pasHa 0,9. Haiitu Takoe moyioskuTeIbHOE YHUCIIO €, YTOOBI €
BepOSTHOCTHIO 0,9876 OTKIIOHEHUE YaCTOTHI MOSBICHUS COOBITHS A OT
€ro BEPOSITHOCTH HE MPEBBIIIAJIO €.

OTBeTHhI:
0.0045 _ 0.8
0.0225

[E—

. P(X-M[X]<015)>1-

.0,75
.0,2
K 1

P <0.1(=0.975
1000 2

. P(x -10/<0.5)>0.96
.0,6763

.0,4525

.0,7262

.2) 0,2033 6) 0,2033
10. 0,7475

11.0,9772

12. 0,8664

A Wi

O 00 3 O W



13.0,6318
14. ne menee 10 000 pa3
15. ne menee 208 neraneii. [loutu B 6 pa3 O6osbllee YUCIO MOTYIUM 110

teopeMe bepuynnu, a umenHo: 1225 neraneil.
16. 0,02

Pa3zpnen 6. Boi6opounslii MeToa. CTaTucTH4YeCKHE OLEHKH NIapaMeTPOB
pacnpenejaeHust

Tema 6.1. OcHOBHBIE 321241 MAaTEMATHYECKON CTATHCTHKHU
YcTHBIM Oonpoc
3ajaun MaTeMaTU4eCKOl CTaTUCTUKHU
['enepanbHas ¥ BRIOOPOYHAST COBOKYITHOCTH, 00BEM BBIOOPKH
[ToBTOpHAas u OecrioBTOpHAsA BEIOOPKU. Penpe3enTaruBHasi BhIOOpKA.
[Iepeuncnure criocoObl 0TOOpa

Craructuueckoe pacrpeeaeHue BbIOOpKU

I'paduyeckoe npencraBieHne BEIOOPKHU

CrarucTryeckue OlleHKH [apaMeTpoB paclpeaeaeHUs

Yro Takoe reHepangbHas COBOKYITHOCTb M BbIOOpKa u3 Hee? UTo Takoe

o0beM BbiOOpkH? Kakas BIOOpKaA Ha3bIBAETCS PEIPE3EHTATUBHON?

10. Yto Takoe BapHalMOHHBIN psia? YTo Takoe OTHOCUTENbHAS
(aMmupuUeckas) 4acToTa 3HAUCHUS X; U3 BapUAIMOHHOTO psa?

11. Yto Takoe TabnuIia CTATUCTHYECKOTO pacpeieTIeHUs: BHIOOPKU?

12. Kak o Tabyuiie cTaTuCTUYECKOro paclpeaesieHus] BHIOOPKU CTPOUTCS
MIOJIUTOH JUISI TUCKPETHBIX BapUALMOHHBIX PAIOB?

13. Kak no Tabnuie cTaTuCTUYecKOro paciupeeieHus BBIOOPKU CTPOUTCS
TUCTOrpaMMa JIsl UHTEPBAJIbHBIX BapUAIMOHHBIX PSAIOB B CIy4yae
OJIMHAKOBBIX HHTEPBAJIOB?

14. Kak no Tabnu1e cTaTuCTUYeCKOro paciupeeieHus BBIOOPKU CTPOUTCS
TUCTOrpaMMa JUIsl UHTEPBaJIbHBIX BApUAIMOHHBIX PSAIOB B CIy4yae
HEO/IMHAKOBBIX MHTEPBAJIOB?

15. Kak cTpouTCst HOJUIOH MO TUCTOrPaMMe UHTEPBAJIBLHOTO
BapHUalMOHHOIO psiia?

16. Uto Takoe Moz it JUCKPETHOTO BapUallMOHHOIO psiga? Uto Takoe
MennaHa?

17. Kakyro cxoauMOCTh K HEKOTOPOMY 3HAYEHHUIO HA3bIBAIOT CXOJAUMOCTBIO
10 BEPOSITHOCTH?

18. Kakas oueHka nmapamerpa Ha3bIBaeTcsi HecMelleHHon? Kakas olieHka
rapaMeTpa Ha3bIBa€TCsl COCTOSITENbHOMN?

19. Kakas ouenka nmapamerpa Ha3biBaeTcss TouedHon? [IpuBeaure
MPUMEPHI TOUEUHBIX OLICHOK.

20. Toueunsle OIEHKH JIJIs1 TCHEPATLHON CpeiHel (MaTeMaTH4eCKOro

e e Al

Kakue ci10’)kHOCTH BO3HHKAIOT IPpU COOpE CTaTUCTUUECKON nHpopMauu?



OKHJIaHWMsl ), TEHEPAITBHOU TUCTIEPCUU TEHEPATIHHOTO
CPEHEKBAIPaTUYECKOTO OTKJIOHEHHUSI.

21. ITonarue unTEepBaAIbHOM OLIeHKH. HagexXkHOCTh JOBEPUTEIBLHOTO
WHTEpBajia.

22. HrepBaibHas OLIEHKA MATEMATUUYECKOTO 0XKUJAHHUSI HOPMAIbHOTO
pacnpenesieHus Py U3BECTHOU TUCTIEPCUU.

23. HTepBanbHas OLIEHKA MATEMAaTUUYECKOTO 0KUJAHHUSI HOPMAIbHOTO
pacnpeesieHus IPU HEU3BECTHOU AUCIIEPCUMN.

24. ToueuHas OIlcHKA BEPOSITHOCTH COOBITHS.

25. NaTepBanbHas OIIEHKA BEPOSITHOCTH COOBITHS.

IIpakTHyeckast pabora Nel2
I'paduueckoe npeacrasiieHue BbIOOPKH
Heas: nprodpeTeHne yMeHMl YUTATh FOTOBbIE ANATPAMMBbI, U3BJICKast
U3 HUX HYKHYI0 MH(OPMAaIUIO.
3ananue 17151 BBINOJHEHUS NPAKTH4YecKOi padoTbl Nel2

1. CaMOCTOSTENBHO OCYIIECTBUTH MMOUCK PA3JIMYHBIX BUJIOB JUArPaAMM,
MCIIOJNIB3YS ISl 3TOTO BCEBO3MOXHBIE CPECTBA MACCOBOI HH(OpMAIIHH,
BKJIFOYAsl ¥ 2JIEKTPOHHBIE.

2. IIpoBecTu MOJHOE UCCIEI0BAHNE TUArPAMMBI U 3allMCaTh NOJYyYEHHYIO
UH(pOpPMALHUIO.

Tema 6.2. /luckpeTHbIe BApMALMOHHbIE PSAABI
IIpakTHyeckas padora Nel3.
Yucsi0BbIe XapAKTEPUCTHKHU JUCKPETHOIO0 BAPHALMOHHOIO PSAAA
Hean: npuodpeTeHne yMeHHl CTPOUTD /LISl 3a1aHHOI BHIOOPKH ee
rpaguyeckyro 1MarpaMMy M paccYMTbHIBATh 10 3aJaHHOI BBIOOPKeE ee
YHCJIOBbIC XaPAKTEPHUCTHKH.
3ananue 17151 BHINOJTHEHUS NPAKTHYECKOI padoThI

A. IlocTpouTs TMCKPETHBIN BApUALIMOHHBIN Pt
b. ITocTpouTh NMOJUIOH U KyMYJISITUBHYIO KPUBYIO.
B. Onpenenuth 4nciaOBbIE XapaKTEPUCTUKU BHIOOPKH:
1. BriOopouHytO CpeaHIO
Br160pouHyI0 T€OMETPUIECKYIO
Mony
Menunany
Bapuanunonssiii pazmax
Bri6opounyto aucnepcuro
Br16opouHO€e cTaHapTHOE OTKIOHEHUE
8. Kosddunuent Bapuanmu
W3 Tabaui BEIOpATh TP CTPOKH, COOTBETCTBYIOIINE UHIUBUIYATbHOMY
BApUAHTY

NoUnewDD

3agaua



TpeOyercs BBISIBUTH KAPTHUHY yCIEBAEMOCTH CTY/IEHTOB, CIaBLUINX YK3aMEH
1o Kypcy "Maremarndeckas craructuka'. Ha kypce 100 uenoBek. B pesynbrare
M3YyYEHHUS OTYETHBIX JOKYMEHTOB ObljIa COCTaBIIeHa ClIeAYIoMas TabauIa OLUeHOK,
MOJTyYEHHBIX CTY/IEHTaMU Mo (pakynbTeTy (B mOpsAKe ai(aBUTHOTO CIIHCKa
CTYEHTOB):

Ne i/ OueHku
0 5 13 14 |5 (4 (3 |5 |4 |2 |4
1 3 14 (3 |3 |4 |5 |4 |5 |3 |4
2 3 14 (4 (4 |5 |5 |4 |3 |4 |5
3 3 /5 (4 (2 |5 |4 |5 |3 |5 |4
4 5 /5 |3 |5 |4 (3 |3 |4 |5 |4
5 5 /4 (4 |3 |3 (4 |2 |5 |4 |5
6 5 14 (4 |5 |2 |3 |5 |4 |5 |4
7 5 4 |5 |4 |3 (5 (|2 |4 |4 |4
8 5 /4 (4 |5 |2 |3 |5 |4 |5 |4
9 5 14 |3 |5 |3 (4 |5 |4 |5 |4

Tema 6.3. UaTEepBa/IbHBIC BADHALIMOHHBIE PAAbI
IIpakTHyeckas padora Nel4
YucJs10Bble XapAKTEPUCTHKH MHTEPBAJBHOI0 BADHALIMOHHOIO Psiia

Heas: npuodpeTeHne yMeHHMil CTPOUTD sl 3aJaHHOI BBIOOPKH ee
rpaguyeckyro 1uarpaMMy M paccUYMTbHIBATh 110 3aJaHHOI BBIOOPKeE ee
YHMCJIOBbIC XaPAKTEPUCTHKH.

3amanue 1J151 BHINOJHEHUS NPAKTHYECKOI padoThI

A. IlocTpouTts MHTEPBaIbHBIN BapUALIMOHHBIN Pl
b. ITocTtpouts rucTorpaMmy ¥ KyMyJIITUBHYIO KPUBYIO;
B. Onpenenuth 4nCIOBBIE XapaKTEPUCTUKU BHIOOPKH:
1. BeiObopouHyto CpenHIO0
2.BpI00pOYHYIO TEOMETPUUYECKYIO
3. Mony
4. Menuany
5. BapuannoHHslil pazmax
6. Beibopounyto qucnepcuto
7. Be1OOpouHOE CTaHIapTHOE OTKIOHEHHE
8. Koapduruent Bapuaruu

W3 Tabnui BEIOpATh TPU CTPOKH, COOTBETCTBYIOIINE UHIUBUIY ATTbHOMY
BapHUAHTY



3agaua
CryneHTbl HEKOTOpOro ¢akynasrera, coctosero u3 100 yenosek, Hanmucau
BBIIIYCKHYIO KOHTPOJIbHYI0 padoty. Kaxkplii cTyneHT HaOpal onpenencHHoe
KonuuecTBo O6aoB. [IpuBenem 3tu 6anbl (B mopsake andaBUTHOTO CIHCKA
CTYEHTOB):

No

. Yucno 6amioB, MOIyYEHHBIX CTYICHTAMHU
1 |76 59 78 34 89 42 91 41 99 49
2 159 66 57 79 65 94 67 103 |38 68
3 |85 51 78 38 87 43 104 |49 58 33
4 |53 75 28 67 37 50 98 56 71 83
5 |68 58 82 67 57 72 59 86 51 64
6 |70 53 32 56 100 |57 69 87 82 67
7 |37 74 39 84 37 99 47 110 |57 96
8 |66 46 72 54 75 47 79 61 115 |65
9 |67 70 24 73 40 58 78 75 87 51
0 |64 59 116 |89 76 55 87 65 99 94




Pa3znen 7. OcHOBHBIE IOHATHA TEOPUHU IPagoB
Tema 7.1. OcHoBHBIe NOHsATHS Teopuu rpados. Ilpumenenne rpagos B
TEOPHUHU BEPOATHOCTEH.

YcTHBIM Oonpoc

3ajaun, NpUBOAIINE K rpadam

JlaiiTe moHsTHe Tpada v MepeunciiuTe ero 0CHOBHBIE JIEMEHTHI

Kaxoii rpa¢ HazpiBaercs monusM? JlononHenue rpada.

Crenens BepiinHbl. CBOMCTBA CTENEHEM.

CymecTtByer v Tpad ¢ mecTbio BEpIIMHAMU, CTENIEHNU KOTOPBIX

2,3,3,4,4,4?

[Tyt B rpade. Huxm.

Kakoe nHanmensInee uncio pedep B IpOCTOM LUKJIIE?

8. Css3HOoCTh Tpada. Hapucyiite rpad ¢ narpio BepiimHaMu, KOTOPBINA He
SBIISIETCS CBA3HBIM.

9. TocrpoiiTe cBA3HBIN rpad C CeMbIO BEpIIMHAME, Kaxk10€ pedpo
KOTOPOT'O — MOCT.

10.depesss. Jlec. [lpuBenute npumep rpada, u3 KOTOPOro HENb3s BbIIEIUTh
JIepEBO, COZiepKalllee BCe BEPIIMHBI rpada.

11.N306paxenue rpada.

12.ChopmynupyiiTe HEOOXOIUMOE U JOCTATOYHOE YCIOBHE COOTBETCTBUS
JIBYX PUCYHKOB OJTHOMY U TOMY € rpady.

13.PaccmarpuBatoTcs BCEBO3MOXKHBIE JEPEBBS C MATHIO BEPIIMHAMM,
MpUYEM KaXKJasi U3 BEPIIMH UMEET MO0 CTeneHb 1, 1nbo creneHs 2.
CKOJIBKO TakuX JIEPEBBEB Bbl MOYKETE HACUUTATH?

nhwb =

~ o

IIpakTyeckas padora NelS.
IIpumeHeHue rpa¢oB B pelieHHH BEPOATHOCTHBIX 3a/1a4
Ilesb: npuMeHeHe YMEHHH UCII0JIb30BaTh rPpadbl B pelIecHHH
BEPOATHOCTHBIX 3a1a4.
JlepeBo BapMaHTOB
1. BoBa TOYHO OMHUT, 4TO B pOPMYJI€ a30THOM KMCIOTHI MOAPS UAYT OykBbl H,
N, O ¥ MOMHUT, YTO €CTh OANH HWKHUM UHAEKC — TO JIU IBOMKA, TO JIU TPOMKA.
a) Hapucyiite nepeBo BO3MOXHBIX BApUAHTOB, U3 KOTOPHIX BoBe mpunercs
BbIOpATh OTBET.
0) CKOJIbKO Cpeal HUX TeX, B KOTOPBIX MHJIEKC PaBeH JBOMKe?
B) CKOJIBKO Cpeil HUX T€X, B KOTOPBIX MHJEKC CTOUT HE Ha BTOPOM MecTe?
r) Kak u3menurcs aepeBo BapuaHTOB, ecii BoBa MOMHUT, 4TO Ha IEPBOM
MecTe TOYHO CTOUT H, a mopsiok octanbHbIX OYKB 3205117
2. OTHOBPEMEHHO TIPOXOMAST BHIOOPHI MIpa ropoja u npedexra okpyra.
Kannunarypsl Ha 1OJKHOCTh M3pa BbicTaBuin AskuH, bankus, Bankul, a Ha
TOJKHOCTH Tipedekra — DmkuH, FOmkun, AmkuH.
a) Hapucyiite n1epeBo BO3MOXHBIX BAPUAHTOB TOJIOCOBAHUS U ONPEACITIUTE C
€ro NOMOIIBIO YHUCJIO PA3JIMYHBIX UCXOA0B I'0JIOCOBAHUSA.
0) B ckonbkux BapuaHTax OyaeT KaHauaatrypa JIKuHA?



B) B ckonpkux BapuaHTax paMWINK KaHIWAATOB HA JOKHOCTH MIpa
ropojia U Ha JOJKHOCTh NpedeKTa coCTOAT U3 Pa3IMuHOro yncia Oyks?

r) Kak u3mensitcs oTBeThl B a) U 0), €CJIM YUECTh elle KaHIuara «poTHB
BCEX»?

3. I3 yeTpIpex Ty30B MOOYEPEIHO BEIOUPAIOT JABYX.

a) HapucyiiTe nepeBo BO3MOXKHBIX BapUAHTOB.

0) B cronpkux cimydasx cpenu BIOpaHHBIX OyneT OyOHOBBIN Ty3?

B) B cKkoNbKHX Cilydasix BTOPBIM BEIOpAHHBIM OyJIeT Ty3 MUK?

r) B ckonbkux ciayyasix Ty3sl OyayT pa3HOro nsera?

4.Y Acu ectb moOumbiii @OCTioM, B KOTOPOM OHA XOAUT B mKoiry. OHa oneBaeT
k ®OCrromy Oenyto, rony0yro, pO30ByIO U KpacHYIO OJIy3KY, a B KaueCTBE
«CMEHKH» HajieBaeT 00COHOXKHU uiu Ty, Kpome Toro, y Acu ecTh Tpu pa3HbIX
O6anTtuka(Nel, 2, 3), moaXoaAIIUX KO BCEM OITy3KaM.

a) HapucyiiTe n1epeBo BO3MOKHBIX BAPUAHTOB ACHHOM OJICHKIbI.

0) CxosbKo HEH Acsi MOXKET BBIIVISLIETh MO-pazHoMy B 3ToM @O Criome?
B) CKOJIBKO JTHEH OHA OyJeT XOIUTh B Ty(QIIsx?

r) CKOJIbKO THEH OHa OyJIeT XOIUTh B KPAaCHOU Oy3Ke U 60COHOXKKAX ?

5. PyKOBOACTBO HEKOTOPOU CTPaHbl PELIMIIO CAENATh CBOM TOCYAapCTBEHHBIN
¢ar TakuM: Ha OAHOLBETHOM INPSIMOYTOJILHOM (DOHE B OJTHOM U3 YIJIOB
MOMEIIAeTCsl KPYT Apyroro 1pera. L{BeTa pemeno BeIOpaTh U3 TpeX BOSMOKHBIX:
KpaCHBIU, JKEIIThIM, 3€JICHBIN.

a) CKOJIbKO BapMaHTOB TAKOro uiara CyIiecTByeT?

0) CkosbKO U3 HUX (D1aroB ¢ KPyroMm B BEpXHEM MPABOM YIITy?
B) CKOJbKO (PJ1aroB HE JKENATOTO MPSIMOYTOIBHOTO (oHA?

r) CKOJIBKO KpacHbBIX (PJIaroB ¢ KpyraMu B HUKHHUX yTiiax?



4. KOHTpONbHO-OLEHOYHbIEe MaTepuanbl AN NPOMeEXYTOYHOMN
aTrecTaumm no y4yebHom aucumniivHe

[IpeameToM OLEHKM SIBISIOTCA yMEHUs W 3HaHUSA. KOHTposib M OLEHKa
OCYILECTBIIAIOTCA yepe3 AU depeHIIMPOBAHHBIN 3a4eT

IlepeyeHb TeopeTHYECKUX BONPOCOB U NPAKTHYECKHUX 3aJaHUH 11
au(pdepeHupoBaHHOIO 3a4eTa

1. OcHOBHBIE KOMOMHATOPHBIE OOBEKTHI, POPMYIIBI U IPaBHUIIA pacyeTa
KOJIMU€CTBa BHIOOPOK (U1 KaXKIOTO M3 THIIOB BHIOOPOK).

2.Y10 Takoe cTOXacTU4YEeCKUH (CIydalHblif) SKCIIEPUMEHT, COOBITHE, JJIEMEHTapHbIC
coObrtusa? [IpuBecTu npuMep CIIy4aifHOTO SKCIIEPUMEHTA U ONKCATh B HEM
AJIEMEHTapHBIE COOBITHS.

3. laTb ompe/ieseHsi COBMECTHBIX U HECOBMECTHBIX coObITHi. [IpuBecTu
MPUMEPHI.

4. Ilonnas rpynna coosiTuil. PaBHOBO3MOKHBIE cOOBITHS. [IprBECcTH TpUMeEpHI.

5. Ob1ee NOHATHE O BEPOSITHOCTU COOBITHUSA KaK O MEPE BO3MOKHOCTH €TI0
HACTYIUICHHUSL.

6. Kak ¢popmynupyercst Ki1acCuuecKoe onpeiesieHue BEpOATHOCTH?

7. Kak ¢opmynupyercs reoMeTpruuecKoe OnpeaesieHue BEpOSATHOCTH?

8. IloHsiTHe MPOTHUBOMOJIOKHOTO COOBITHSA; (POPMYJIa BEPOSATHOCTH
MIPOTUBOIIONIOKHOTO COOBITHS.

9. latb omnpeieneHre CyMMBbl IBYX COOBITHIA. 3anucarh (GOpMyTy BEPOSITHOCTH
CYMMBI JIByX COOBITUI ¥ IPUBECTU MPUMEP €€ MPUMEHEHHUSI.

10. HaTte onpenenenue ycaoBHOM BeposaTHOCTU. Koraa ycinoBHas BEpOSTHOCTh
paBHa HYJIIO?

11. late onpenenenre He3aBUCUMBIX COOBITHI. 3anucaTh GOpMyYITy BEpPOSTHOCTU
MPOU3BEACHHS HE3aBUCUMBIX COOBITUN U PUBECTU MIPUMEP €€ MPUMEHEHHUSI.

12. 3anucats popMyIly MOJTHOU BEPOSITHOCTH U MIPUBECTH MPUMEP €€ IPUMEHEHHUS.
13. 3anucats popmyity baiieca u npuBecTu npumep ee MpUMEHEHHS.

14. Yto Takoe quckpeTHas ciydaitHas BennunHa? Kakumu 1aHHbIMH OHA
3anaercs? [IpuBectu npumep.

15. Yro Takoe HenpepbIBHAA cllydaiiHas BenunHa? Kakumu 1aHHBIMH OHa
3anaercs? [IpuBectu npumep.

16. Kak onpenensieTcss 1 KaKUMU CBOMCTBaMU 00J1afiaeT (PYHKIIHS pacipeleIeHUs
ciydaitHoi BennuuHbl? HapucoBats rpaduk kakod-HUOYAb QYHKIIH
pacipeencHus.

17. Kak onpenensieTcs 1 KAKUMU CBOMCTBaMHU 001afaeT (PyHKIMS IJIOTHOCTH
BEPOSTHOCTH HENPEPBIBHOM CITy4ailHOM BEJIMYHHBI?

18. Kak BBOJSATCSA YUCIIOBBIE XapaKTEPUCTUKU TUCKPETHOM CIy4allHON BEJIUYMHBI
- MaTeMaTUYECKOE OKHUJIaHHUE, TUCIIEPCUS], CPEIHEKBAAPATUUECKOE OTKIOHEHNE?
Kakoil cMbIC]I UMEIOT 3TH XapaKTEPUCTUKU?



19. Kak BBOJATCA YUCIIOBBIE XapaKTEPUCTUKN HETIPEPBIBHOM CITydaitHOM
BEJINYMHBI - MATEMATUYECKOE OKUAAHUE, TUCIIEPCHS], CPEIHEKBAAPATUYECKOE
oTKJIOHEeHHE? Kakoil CMbICT UMEIOT 3TU XapaKTEPUCTUKN?

20. Yro Ttakoe cxema bepnynu? 3anucats popmyiy bepHysu U 00BSICHUTD, IPU
KAaKUX YCJIOBHUSAX OHA MPUMEHSETCH.

21. 3anucarp acumnToTudeckyro ¢popmyiy Ilyaccona u o0bSICHUTD, IPU KaKUX
YCIIOBUSIX OHA IPUMEHSIETCH.

22. 3anucarpk acumnrorudyeckue popmyisl Myaspa-Jlamiaca u o0bsCHUTH, IPU
KAaKUX YCJIOBUSAX OHU NPUMEHSIOTCSI.

23. Yro Takoe IlyacconoBckuit motok coObrruii? [IpuBectu npumep ero
MPUMEHEHHUS.

24. Kak onpeneinsieTcss HOpMalbHOE pacnpeaeneHue? B ueM cMbICl IEHTpaIbHOM
MIpEAEIbHON TEOPEMBI?

25. B uem 3akirouaercs MpaBUIIoO «Tpex curM»? Kak 0oHO MOXKET NpUMEHATHCS Ha
MpaKkTUKe?

26. U3 Tpex opyauil npou3BEAEH 3ajl 0 MUILIEHU. BeposaTHOCTh onagaHus us3
nepBoro opyaus 0,8, uz Broporo - 0,6, u3 Tpetsero - 0,5. KakoBa BEpOSITHOCTh
MOpaXeHus 1eaun?

27. Pabouuii 00CiyKMBaeT TPU CTaHKa. BeposTHOCTH TOTO, YTO B TEUEHUE Yaca
CTaHOK He MOoTpedyeT BHUMaHuUs padouero, paBHa: ajs nepBoro cranka 0,9, nis
BrOoporo 0,8, nis tperbero - 0,85. KakoBa BEposiTHOCTb TOr0, UTO B TEUECHUE
HEKOTOPOro yaca, 1o KpaiiHeil Mepe, OJJUH CTaHOK MOTpedyeT BHUMaHUs?

28. Jlyst pa3pyuieHus MOCTa JJ0CTaTOYHO OAHOTO Tnomnananus. Ha moct cOpocumnu 4
O60MOBI, BEpOATHOCTD Momnaganus KoTopsix pasHa 0.3, 0.4, 0.6 u 0.7
COOTBETCTBEHHO. KakoBa BEpOsSTHOCTH TOTO, YTO MOCT OyJIeT pa3pylieH?

29. Tpu cblHa JapsT CBOEH MaTepH NOJAapKu. BeposTHOCTB TOro, YTO MEPBBINA ChIH
nojgaput Marepu nyxu pasHa 0.3, Bropoii - 0.6, Tperuii - 0.1. HaiiTu BeposiTHOCTH
TOTO, YTO MaTh MOJYYUT B MOJAPOK TyXH.

30. Ha cOopky momaaaroT AeTaiu ¢ 3-X CTaHKOB - aBTOMAToB. M3BeCTHO, 4TO
nepBbiit aBToMaTt aaet 0.3% Opaka, BTopoit - 0.2%, Tperwii - 0.4%. C nepBoro
asTomara noctynuio 1000, co Broporo - 2000, ¢ Tpersero - 2500 neraneid. Uemy
paBHa BEPOATHOCTH TOTO, YTO HAayAauy B3ATas AETallb IPOU3BEJICHA BTOPHIM
CTaHKOM, €CJIM OHa OpaKoBaHHas?

31. Ha ckiag mocrynaet npoaykuus 3-x Gpadpuk, mpudemM NpoayKLus MepBoi
¢babpuku cocraiusier 20%, BTopoit - 46%, Tperbeil - 34%. 3BecTHO Takke, 4To
CpeIlHUI NMPOIIEHT HeCTaHAAPTHBIX M3JEUi Uit iepBoil padpuku paseH 3%, s
BTOPOM - 2%, i1 Tperbel - 1%. Uemy paBHa BEpOSATHOCTH TOTO, UTO HayAady
B35TOE U3JIEJINe MPOU3BEICHO Ha TpeThel (pabpuke, eciiu OHO 0Ka3aI0Ch
HECTaHJAPTHBIM?

32. B kyuy cJI0XeHBI sI0JIOKH ¢ TpeX A0J0Hb. Yposkail mepBoii SO0JOHU COCTABIISIET
50 xr, BTOpO# - 40 KT, Tperbeii - 30 kr. Jlons yepBuBbIX 510710k cocTaBisieT 0.3 st
nepBoii 10:10HH, 0.2 - Ayt BTOpoit, 0.4 - st Tperbed. HaiiTu BeposiTHOCTH TOTO,
YTO CIIy4aitHbIM 00pa3oM B3ATOE€ sI0JIOKO U3 KYyYU OKaKEeTCS YEPBUBBIM.

33. B Mara3uH NocTynarT MAPUKOBBIE PYUKHU € TpexX (abpuk, NpuueM U3 KaXKAbIX
JIECSITH pydeK 3 pOU3BEICHBI epBoil pabpukoit, 4 - BTopoH, 3 - Tpetweit. Jons



HE NUINYIIKX pydek paBHa 0.2 B mpoaykiuu nepBoit ¢padbpuku, 0.03 - BTOpOii,
0.05 - Tpetpeii. KakoBa BEpOSITHOCTh MOKYNKM HE MUUIYIIENH PYUYKH B Mara3uHe?
34. Ha nucrnieTuepckuii MyHKT aBapUIHOM CITy>KObI MOCTYMAET B CPEIHEM S5 3asBOK
B MUHYTY. HaliTu BEposSTHOCTB TOTO, YTO B JAHHYIO MHHYTY IOCTYIIUT HE OOJIbIIIE
TpeX 3asiBOK.

35. ATC o6cmyxuBaet 420 3BOHKOB B cpefiHeM 3a yac. Haiftu BeposSTHOCTh TOTO,
4TO 32 JAHHYIO MUHYTY Oy/eT 00CITyKE€HO POBHO 5 3BOHKOB.

36. B marazun npuxoaut B cpeaHeM 300 kaueHToB B yac. HailTu BeposITHOCTh
TOTO, YTO B IAaHHYIO MUHYTY 3aiIeT pOBHO | KIIMEHT.

37. IlponaBer] peanusyeT B cpeiHEM 3 aBTOMOOUJIS B JICHb U CUUTACT JICHb
yAAauHBIM, €CJIM MPOJIaCT HE MEeHee MATH MaluH. HallTu BeposSTHOCTH TOTO, YTO
JIeHb OKQ)KETCS HEYIauHbIM.

38. Ha npeanpusaruu padoraer 183 corpyanuka. HaiiTi BeposTHOCTH TOTO, YTO
POBHO y JIBYX M3 HHUX J€Hb poxkaeHus 31 nexadps.

39. BepoATHOCTH TOTO, UTO JIeHekHas Kymopa danbiuBas pasaa 0.001. Haittu
BEPOSITHOCTH TOTO, UTO cpeau S00 moydeHHbIX BaMH KYIIOp UMEETCs
(danbmuBas.

40. K xkomnbproTrepHo# cetu nojikiatodeHsl 100 moiap3oBaTeneil, Kaxablid U3
KOTOPBIX B JaHHBIX MOMEHT BpEMEHHU padoTaeT B ceTu ¢ BeposTHOCTHIO 0,02.
Haiitu BepOsSTHOCTb TOTO, UTO B IaHHBIM MOMEHT XOTsI ObI OJJUH MOJIb30BaTEIb
paboTaeT B CeTH.

41. Ilpu nepenaye 3aKOAUPOBAHHOTO COOOLICHUS BEPOSTHOCTH OMIMOKH OJHOTO
3naka pasHa 0,02. HaiiTu BepoaTHOCTb TOTO, 4TO coobuienue u3 150 3HakoB
COJICP)KUT OIIUOKY.

42. IInoTHOCTH paclpeAcsieHNsl Cly4ailHOM BEIMYHUHbBI Y TaKOBa:

fx)=0mpux<1lux>6,f(x) =(2x-2)/25 npux = [1;6]. Haiitu
MY.
43. [InoTHOCTH paclpeAcsieHus Cly4ailHOM BEIMYHUHBI Y TaKOBa:
Fx)=0mpux<1lux>6,f(x) =(2x-2)/25 npux = ____[1;6]. Haiitu

BEPOSITHOCTH TOTO,

YTO CilydaiiHas BenuyuHa Y Oouiblie 4.
44. IInoTHOCTD paclpeacsieHNs CIy4ailHOM BEJIMYHUHBI Y TaKOBa:
Fx)=0mpux <-lux>3,f(x)=(x+1) npux= [-1;3]. Haititu MY.
45. I1noTHOCTB pacipeacsieHNs Cly4ailHOM BEJIMYMHBI Y TaKOBa:
Fx)=0mpux <-lux>3,f(x)=(x+1) npux= [-1;3]. HaliTu BeposTHOCTb
TOTO, YTO CIy4yaiHas BeinuurnHa Y Oosbiie 2.

46. bpoiensl 1Be urpanbHeie Koctu. HailTu BeposSiTHOCTb TOTO, UTO

MIPOM3BEICHUE BHIMABIINX OYKOB OKAXETCs paBHbIM 12, MeHble 12.

47. bpoiuensl 1Be urpanbHeie Koctu. HailTu BeposSiTHOCTh TOTO, UTO

MIPOU3BEICHNE BBIMABIINX OYKOB OKAXKETCsI MEHbIE 5, OoJbIe 5.

48. bpouiensl Tpu urpansHbie Koctu. HailTu BeposITHOCTD TOTO, YTO CyMMa
BBIINIABIIIUX OYKOB OKa)eTcs paBHOU 16, MeHbIlle Wi paBHOH 16.
49 B ypue 3 Genbix u 6 uepHbIX mapoB. Hayran BeiHuMaroT 1Ba mapa. Haiitu



BEPOSITHOCTH TOTO, UTO 004 I1apa OKaKyTcsl OJHOTO LBETA.

50. B xonone 36 xapt. Hayran BelHMMArOT Tpu KapThl. HaliTh BEpOSTHOCTH TOTO,

YTO BBIHYTBIMH OKQ)XXYyTCs J1Ba Ty3a M OJHA Jama.

51 MHTepBansl Mex 1y noe3gamu MeTpo S MuHYT. KakoBa BEpOSATHOCTH TOTO,

qTO,

CIyCTHBUIMCH B METPO B CIIy4ailHbIi MOMEHT BPEMEHU, IPUAETCS K1ATh [10€3/1a

Oosnbire 3

MUHYT? Menbie 2 MUHYT?

52. HTepBansl MeXAy noe3aamMu MeTpo 5 MuHyT. KakoBa BEpOSATHOCTH TOTO,

qTO,

CIyCTMBUIMCH B METPO B CIIy4ailHbIii MOMEHT BPEMEHH, IPUJIETCA KIATh M0E€31a

He MeHbIle | MUHYTHI U He Oonbie 3 MunyT? bosbiie 3 MUHYT?

53. udp 3amka coctout u3 4 uudp. KakoBa BEpoSITHOCTH OTKPHITH 3aMOK C

MEPBOTO pa3a, HaOpaB NMpaBUIbHYIO KoMOuHaIuio? KakoBa BEpOATHOCTh OTKPHITH

3aMOK C TIEpBOTO pa3a, HabpaB MpaBWILHYI KOMOUHAINMIO 1TU(DP, €CIIU MOCTEAHSS

nudpa HeyeTHas?

54. Yenoseky, nocruruemy 60-Tu J€T, BEPOATHOCTh YMEPETh Ha 61-0M roay

#u3HU paBHa 0,09. KakoBa BEpOsSTHOCTb TOT0, YTO U3 4-X YENOBEK B Bo3pacte 60-

TH JIET Tpoe OyyT KHUBBI Yepe3 roa?

55. BeposiTHOCTD BBIMTpHIIIA IO 0Onuranuu 3aiima pasna 0,25. Kakosa

BEPOSITHOCTH TOTO, YTO HEKTO, MpHOOpeTast 5 o0iuraiuii, BRIUTpaeT XOTs OblI 110

OJTHOH M3 HUX?

56. CnyuaiiHas BenuurHa X 3a7aHa psJIoM pacupeieseHus:

wl-1 2 4 5

Pi| 0,2/0,1 (0,4 10,3
Haitu cpegnee kBagpaTuyHOE OTKJIIOHEHHUE .
57.Cnyuaiinas BenuunHa X 3a/laHa psiioM
Haiitu M(1-X),D(1-X).

X3 ]2 0 1

Pi| 0,20,1 (04 10,3

58.Cinyuaiinas BennuuHa X 3aJaHa PSAOM PacIpeaesICHUs

Hautu Psu DX. Xil-1 o 3

Haitrn Pi| 0302 P3

D(X+3).
59.Cnyuaiinas BennuuHa X 3aJaHa PSAOM PacIpeaesICHUs
Havitu P3u DX. Xil-2 1 3

p, 0,2 10,3 P3

60.Cnyuaiinas BennunHa X 3aaHa paoM [ xi3 1 b pacupeaeeHus:
Hatitu Pi u D(X+3). Pil_P02 I3

61. Jlns sHopmanbsHOU Benmmuunabl X~N(2,4). Haiitu M(-2x+1), D(-2x+1).
62. JIns1 He3aBUCUMBIX HOPMAJIbHBIX CIIydallHbIX BenuunH X~N(2,1) u
Y~N(4,3). Haiitu M(X+Y), M(X-Y) u D(X+Y), D(X-Y).

63. JIns1 He3aBUCMMBIX HOPMaJIbHBIX ClydalHbIX BenuunH X~N(3,4) u



Y~N(5,3). Haittu M(X+Y), M(X-Y) u D(X+Y), D(X-Y).

64. JIns1 He3aBUCUMBIX HOPMAJIbHBIX CIIydallHbIX BenuunH X~N(4,3) u
Y~N(5,4). Haittu M(X+Y), M(X-Y) u D(X+Y), D(X-Y).

65. Uemy paBHa BEpPOATHOCTH TOTO, YTO NMPH 4-X MOAOPACHIBAHUAX UTPATHHON
Kocrtu Beinaner 3?7 Beinaget 3 posHo 1 pa3?

66. B yeM cocTOoUT METO/| CIUTONIHBIX HAOIIOICHUN, TPUMEHSIEMbIN B
cratuctuke? B uem cocTouT BRIOOPOUHBIN METOJ, MPUMEHSEMBbII CTaTUCTUKE?
67. Kakas cioyvaiiHas BEJIMUMHA HAa3bIBAETCS HEMPEPBIBHO paclpereaEéHHON
BeIMuMHOM? YTO Takoe ee MIOTHOCTh pacnpeneneHus? Kak cBa3anbl MEX1y
co0o¥i II0THOCTh BeposiTHOCTH f(X) u QpyHKIUs pacnpenenenus F(x)?

68. Ecnu f(X) - INIOTHOCTB pacnpeaeneHus: BEpOsSTHOCTEH, TO YeEMY paBeH J. f(x)dx?

—0

Yemy

paBHa BEPOSATHOCTD MONAJaHUs HEIIPEPBIBHOM CIIy4aliHOW BEJIWYMHBI B HHTEPBAJ
[x1x2]?
69. Kak onpenensercs MaTeMaTu4eCKOe OKUAAHUE CIIy4alHOM BEIUYHUHbI?
Kakumu cBoiicTBamu 006J1a71a€T MaTEMAaTUYECKOE OKHUIAHUE CITyIaitHOM
BEJIMYUHBI?
70. Uemy paBHO MaTEMaTUYECKOE 0’KUJIaHUE PABHOMEPHOT'O paclpeiesieHUs Ha
otpeske [a, b], HopMansHOTO pacnpenenenust N(a, 0)? Uemy paBHa qucriepcust
BEJINYMHBI, paclpeeICHHO PaBHOMEPHO Ha OTpe3Ke [a,b], BennuuHsl,
pacnpeeneHHoi HopMasbHO - N(a, a)?
71. Kak onpenensercss Aucnepcust cirydyaiiHo BennuuHbl? Kakumu cBolicTBaMu
oOnaiaer Aucnepcus CIIy4aiHON BEJTMYUHBI?
72. Uto Takoe cpeHeKBapaTuuecKoe oTkIoHeHne? KakoBbl ero cBoiicta?
Yemy paBHO CpEAHEKBAIPATUUECKOE OTKIOHEHNUE BEIMUNHBI, paclpeaeIeHHON
HOpMaJTbHO - N(a, 0)?
73. B 4em cOCTOUT IpaBHIIO TpeX O (CUrm)?
74. Yto Takoe reHepalibHasi COBOKYIHOCTh M BbIOOpKa U3 Hee? UTo Takoe 00beM
BbI00pKHK? Kakas BpIOOpKa Ha3bIBAETCS PENPE3CHTATUBHOMN?
75. Uro Takoe BapuallMOHHBIHA psia? UTo Takoe OTHOCUTETbHAS (AIMIIUPUYECKAS )
4acTOTa 3HAYEHUS Xi U3 BApUALIMOHHOTO psia?
76. Uto Takoe TaldauIa CTaTUCTUYECKOTO pacipeeaeHust BHIOOPKU?
77. Kak 1o Tabiuiie cTaTUCTUUECKOTO paclpeesieHns: BHIOOPKU CTPOUTCS
MIOJINTOH JJI TUCKPETHBIX BapUAL[MOHHBIX PSIIOB?
78. Kak 1o Tabiuiie cTaTUCTUUECKOTO paclpeesieHns: BHIOOPKU CTPOUTCS
TUCTOTpaMMa JUIsl MHTEPBAJIbHBIX BAPUALIMOHHBIX PSAA0OB B CIIy4ae OJUHAKOBBIX
MHTEPBAJIOB?
79. Kak 1o Tabiuiie cTaTUCTUUECKOTO paclpeesieHns: BHIOOPKU CTPOUTCS
TUCTOTpaMMa JUIsl MHTEPBAJIbHBIX BApUALIMOHHBIX PSAAOB B CIIy4ae
HEOJMHAKOBBIX UHTEPBAJIOB?

80. Kak cTpouTCs MOJIMIOH IO TUCTOTPaMME MHTEPBAJIBHOIO BapUALIMOHHOTO
pana?

81. Uro Takoe Moza Juisi AMCKPETHOTO BapuallMoHHOro psana? Uro takoe Mmennana?



82. Kakyro cxoAMMOCTh K HEKOTOPOMY 3HAYEHUIO HAa3bIBAIOT CXOJAUMOCTBIO MO
BEPOSTHOCTH?

83. Kakas onienka napamerpa Ha3bIBaeTcst HecMelleHHoi? Kakas onienka
rapamMeTpa Ha3bIBaeTCs COCTOSTENbHONU?

84. Kakas onieHka napamerpa Ha3biBaeTcsa ToueuHon? [IpuBenure npumepsl
TOYEUYHBIX OLICHOK.

85. ToueuHbIe OIEHKU JIJIs TEHEPAILHON CpeIHeH (MaTeMaTH4ecKoTo
OKUJIaHUs ), TeHepaIbHON JUCIIEPCUU TeHEPAIBHOTO CPEIHEKBAIPATHUECKOTO
OTKJIOHEHHS.

86. ITonsTne nHTEpBaNbHON OLIEHKU. Hases)kHOCTh OBEPUTEIBHOTO UHTEPBAJIA.
87. nrepBanbHas OlIEHKAa MAaTEMATHUYECKOT'O OKUJIaHUSI HOPMAJIbHOTO
pacrpeaeseHusl IpU U3BECTHON JUCTIEPCUM.

88. urepBanbHas OlleHKa MAaTEMATUUYECKOTO OXKUJIaHUSI HOPMAJIbHOTO
pacrpeaeseHus IpU HEU3BECTHOM AUCTIEPCHH.

89. ToueuyHas olleHKa BEPOSITHOCTU COOBITHSA.

90. nTepBanbHas OLIEHKAa BEPOSITHOCTU COOBITHSA.

91.0OcHoBHBIE IOHATHS TEOpUHU TPadoOB.

92 IlpuBenure npuMephl MPUMEHEHUs TpadoB B TEOPUH BEPOSITHOCTEH.
93.IlpuBenure npuMepsl MPUMEHEHUs rpadoOB B MATEMAaTUUYECKOM CTaTUCTHKE.

Ouenka popmupyercs U3 Tpex TEOPUTHYECKHUX BONIPOCOB M IBYX
NPaKTHYECKUX 3aJaHnii. Bpems Ha moarorosky - 40 MuHyT.

Kpurepuu onenkn
OueHka «OTJIMYHO» BBICTABIISETCS, €CJIU CTY/ICHT:
- IOJIHOCTBIO PACKPBLI COIEPKAHKUE BOIIPOCa B 00beMe, MPEAYCMOTPEHHOM
MporpaMMoi U yueOHUKOM;
- U3JIOXKUJI Marepuall FPaMOTHBIM SI3bIKOM B OTIPEACIIEHHOM JIOTHYECKON
MOCJIE0BATEIBLHOCTH, TOYHO UCIIOIB3YS MaTeMaTUIECKyI0 U
CHEIHATN3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY
- IPABUJILHO BBITIOJHUII YEPTEKH U IPa(UKH, COMYTCTBYIOLINE OTBETY;
- IOKa3aJl yMEHHUE WUTIOCTPUPOBATH TEOPETHUYECKHE TMOJI0KEHUSI KOHKPETHBIMU
npUMepaMu, IPUMEHATh UX B HOBOM CUTYyalluy IPH BBIIIOJIHEHUHU
MIPAKTUUECKOTO 3aaHMUS;
- IPOJIEMOHCTPUPOBAJ YCBOECHUE PaHEE N3YUEHHBIX COIMYTCTBYIOIIKUX BOIPOCOB;
- OTBEYAJ CaMOCTOSTENIbHO 0€3 HaBOASIIUX BOIIPOCOB MpenoaaBares.
Bo3MOXXHBI 01HAa-/1B€ HETOYHOCTHU NIPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB,
KOTOPBIE CTYACHT JIETKO HCIIPABUJI 110 3aMEUYAHUIO
npernoaaBaress.
OueHka «XOpPOIIO0)» BBHICTABISAETCS, €CIIN:
- OTBET YJOBJIETBOPSIET B OCHOBHOM TPeOOBaHMIM Ha OLEHKY «5», HO MPH 3TOM
MMEET OJIMH U3 HEJIOCTATKOB:
- B M3JIO’KEHUU JIOTYIIEHbI HEOOJIbIINE MPOOEIIbl, HE HCKa3UBIIHNE JIOTHYECKOTO U
MH(POPMALIMOHHOTO COAECPKAaHUS OTBETA;
- TOTMYIIEHBI OJUH-/IBa HEJ0UETAa MIPH OCBEUICHUH OCHOBHOTO COJIEP KaHUs OTBETA,



UCITpaBJIEHHBIE TI0 3aMEYaHHIO TIPETIOaBaTEelIs;
- IOMyIIEeHBI omKOKa WK 0oJiee ABYX HEAOYETOB MPU OCBEIIEHUN
BTOPOCTETICHHBIX BOMPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCTIPABIICHHBIE T10
3aMEUaHUIO TIPEToaBaTesl.
OueHka «y10BJIETBOPUTEIbHO» BBICTABIISICTCS, €CIIH:
- HETIOJTHO WJIA HETIOCIIE0BATEIBLHO PACKPHITO COACpKaHUE MaTepuaia, HO
IMOKa3aHo 00I1ee
MMOHUMAHUE BOIMIPOCA U MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC JIJIsI
JNAJIbHEUILIETO YCBOECHUS
MPOTrPaMMHOTO MaTepualia, UMEIUCh 3aTPYAHCHUS WIH JIOMYyIICHBI OIIHOKYU B
OTIpe/IeJICHU U TTOHATHH, UCTIOJIb30BAHUH TEPMUHOJIOTHH, YePTEXKAX U BHIKJIAIKAX,
UCITPaBJIEHHBIC TIOCIIC HECKOJIbKHUX HABOJSIIIUX BOMIPOCOB MPETIOIABATEIS;
- CTYJIEHT HE CIIPaBUJICS C IPUMEHEHUEM TEOPUU B HOBOW CUTYAIIUH TPH
BBITIOJIHEHUH MPAKTUYECKOTO 3a/IaHMs], HO BBITIOJIHUJI 33JIaHUsI 0053aTeILHOTO
YPOBHSI CIOKHOCTH TIO JAHHOU TeMe,
- IPU 3HAHUU TEOPETUYECKOTO MaTepuasa BhISBICHA HEIOCTaTOUHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HABBIKOB.
OueHnka «Hey10BJIeTBOPUTEIbLHO» BHICTABISETCS, €CIINU:
- HE PACKPBITO OCHOBHOE COJIepKaHUE yueOHOTO Marepuana;
- o0HapyXeHO HE3HAHUE WUJIM HETTIOHUMAaHUE CTYJACHTOM OOJbIeit min Hanboee
BaYKHOM YacTH yueOHOro Marepuara,
- IOy IICHBI OMHUOKHU B OMPE/EICHUHN OHSATUH, IPU UCTIOIH30BAHUN
TEPMUHOJIOTHH, B UePTEKaX, OJIOK-CXEM M UHBIX BBIKJIQJIKaX, KOTOPhIC HE
WCITPABJIEHBI MOCIIC HECKOIBKUX HABOMSIIUX BOMPOCOB MPEIOIaBaTelIs.

- CTYyIEHT OOHApYyXWJ TMOJHOE HE3HAHHWE W HEMOHMMAaHUE H3y4aeMOTro
y4eOHOro Marepuajia WM HE CMOT OTBETUTh HUM HA OAMH W3 TOCTaBJICHHBIX
BOIIPOCOB M0 U3y4YaeMOMY MaTepuay.
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