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1. MacnopT (hoHAa OLEHOUYHbIX CPeacTB

®onp oneHouHBIX cpeacTs (POC) npemHazHAYEHBI JIT KOHTPOJS W OTICHKH
00pazoBaTeIbHBIX JIOCTHKEHUNA CTYASHTOB, OCBOMWBIIHX TIPOTpaMMy Y4E€OHOU
nuctmriuHbl EH.03. Teopust BEposSsTHOCTEN M MareMaTUyecKas CTaTUCTHUKA

OOC BKMOYAIOT KOHTPOJIBHBIE Marepuanbl i1 TPOBEACHUS TEKYILErO
KOHTPOJII W TIPOMEXKYTOUYHOW artectarmu B (opme audpepeHIIAPOBAHHOTO
3adera.

2. Pe3synbraTtbl 0CBOEHUA Y4€OHOU AUCLMNNUHDI,
nogriexaiiue npoBepke

B pesymprare arrecranmyd 10 y4eOHOW JHUCLMIUIMHE OCYIIECTBIIAECTCS
KOMIUIEKCHAsA MPOBEPKA CICAYIONIMX YMEHHA M 3HAHWW, a4 TAaKKe JUHAMMKA
(dhopMUPOBAHUS OOTITUX KOMIIETEHITHM.

B pesynprare ocsoenms yueonow mucimruiiabl EH.03. Teopust BeposiTHOCTE
H MATEMATHYECKAS] CTATHCTHKA CTYACHT JOJDKEH 00JIamaTh NPEIyCMOTPEHHBIMHU
OI'OC mo crneumansHocTd 09.02.03 IlporpammupoBaHne B KOMIBIOTEPHBIX
CHCTEMAX, CICAYIOIMUMH YMEHWIMH, 3HAHUAMH, KOTOpbIe  (OPMHUPYIOT
npoecCHOHATbHBIE KOMITETEHIIVH, Y OOIIAMHA KOMITETEeHIIHSIMHA:

OK 1. [ToHumatp CymHOCTh U COLMATIBHYIO 3HAUMMOCTh CBOSH Oymay e
npoeccru, MPOSBIATH K HEW YCTOMYHUBBIN HHTEPEC.

OK 2. OpraHuzoBbiBaTh COOCTBEHHYIO AEATEIIHOCTH, BBHIOUPATh THUITOBBIC
METO/IBI M CITOCOOBI BBITIONHEHUS TIPOPECCUOHATBHBIX 3a/1a4, OLIEHWBATh WX
3¢ PEKTUBHOCT U KAYECTBO.

OK 3. IlpyHuMaTth peleHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYaLUAX U
HECTH 34 HUX OTBETCTBEHHOCTb.

OK 4. OcyuiecTBIATh MOMCK ¥ MUCTIONB30BAHKE MH(POPMAIH, HEOOXOTUMOM
111 3 PEKTUBHOTO BHITIOJTHEHUS PO ECCHOHAITFHBIX 33434, TIPOPECCUOHATEHOTO U
JTUYIHOCTHOTO PAa3BUTHSL.

OK 5. Hcnommb30BaTh UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodeCCUOHATTEHON A TEIIbHOCTH.

OK 6. Paborars B KOJIIEKTUBE U B KOMaHE, 3P PeKkTUBHO 00IATHCS C
KOJUTEraMH, PyKOBOJCTBOM, TIOTPEOUTEIISIMH.

OK 7. Bpatp Ha ce0st OTBETCTBEHHOCTH 3a PA0OTy YJICHOB KOMAHIbI
(TIOUMHEHHBIX ), 32 PE3YNBTAT BBITIOJTHEHUS 33 TaHUM.

OK 8. CamocrosATennpbHO ONpEAENATh 3adavd MPO(PECCHOHATIBHOTO U
JUYIHOCTHOTO PAa3BUTH, 3aHUMATHCA CaMOOOPa30BAHUEM, OCO3HAHHO TIIIAHUPOBATH
TTOBBITIICHUE KBATU(HUKAIUH.

OK 9. OpueHTUpOBaThCA B YCIOBUAX YACTOM CMEHBI TEXHOIOTHM B
npodeCCUOHATTEHON A TEIIbHOCTH.

Yvmenus:



VY1 - npuMeHATh CTAaHAAPTHBIE METOABI M MOJIETTH K PEIICHHIO BEPOSATHOCTHBIX U
CTaTUCTHYECKUX 3a1aY;

¥2 - nonp3oBaThcsa pacyeTHBIMA (HOpMyIamMu, TAOMHIIAMH, TpadUKaAMH TIPU
PELICHUH CTAaTUCTHYECKUX 33/1a4;

¥Y3 - npuMeHATh COBPEMEHHBIE TTAKEThI MPUKIIAIHBIX IIPOTPAMM MHOTOMEPHOTO
CTaTUCTUYECKOTO aHAJIN34,;
3nanus:

31 - OCHOBHBIE TIOHATHUA KOMOWHATOPHKHY;

32 - OCHOBBI TEOPUU BEPOATHOCTEM U MATEMATUUECKOM CTATUCTHKHU;

33 - oCHOBHBIE TIOHATHA TeOpHUU TpadoB

ConepxaHvie JTUCLMIUTMHBI OPUEHTHPOBAHO HA TIOATOTOBKY CTYICHTOB K
OBITAZICHUIO TPodeccnoHaTbHBIME KovmeTeHmusivu (11K):

[1IK 1.1. BemonsATs pazpadboTKy criemrpHUKaIyi OTIeTbHBIX KOMITIOHEHT.

[IK 1.2. OcymiecTBiasaTh pa3padOTKy KoAa TPOTPAMMHOTO TIPOAYKTa Ha
OCHOBE TOTOBBIX CTICIIM()UKALMI Ha YPOBHE MOIYIIA.

[IK 2.4. Peanu3oBbIBaTh METOABI W TEXHOJOTHH 3aIUTHI WH(POPMAIMH B
0a3ax JTaHHBIX.

[IK 3.4. OcymecTBmATh pa3paOOTKy TECTOBBIX HA0OPOB M TECTOBBIX
CLICHAPUEB.

DopMO¥ TIPOMEIKY TOYHOM ATTECTAIMH TI0 YISOHOW TUCITUTIIUHE SIBIISIETCS
au(ddepeHIUPOBAHHDBIN 3a4€T.



3. OueHKka ocBOeHMA Y4eOHOU AUCLMUMIIUHDI

3.1. PopMbI U MeTOAbI KOHTpPONA

KoHTpo/1b 1 o11eHKA 0CBOeHNSsI YUeOHOIl JUCHHMILIMHBI 0 TeMaM (pa3aeaam)



(I)OpMI:I 1 METOAbl KOHTPOJII

N IIpomexyTounasn
DiemMeHT yueGHOM Texymuii KOHTPOJIb aTTecTAES
JUCHATLTHHEB
Popma KOHTPOIS CamocrositensHast padbora ITpoBepsieMbie ®opma Iposepsemsie
OK, V.3 KOHTPOJIS OK,V,3
Paszgen 1
JJIeMeHTBI
KOMOHHATOPHKH
Tema 1.1 VY cTHBIH 0npoc Hcropuueckne acriekTbl Y1V2V3 oughgpepeny | Y1 Y2V3
OcHoBHBIE 330341 [MpaxTrueckas padora Nel. «Pemenne | KoMOMHATOPUKH UPOBAHHBIT
KOMOHWHATOPHKH KOMOWHATOPHBIX 34129y, TeopeTnko-MHOKECTBEHHAS 31 3auem 31
IMpaxTrueckas padora Ne2 ««PemieHne | HHTEpIIpETALHS OTepalnuii HaJq OK2 OK3 OK4 OK2 OK3
KOMOWHATOPHBIX YPABHEHHI», COOBITHSIMH OK4
CamocrositensHast pabora
Tema 1.2 VY cTHBIH 0npoc Kombunaropuka B bnoormnus | Y1 V2 V3 oughgpepeny | Y1 Y2V3
OCHOBHBIE TIPaBIIIA Ipaktuyeckas padota Ne3. «Pemenune | ®OCmoce UPOBAHHDIT
KOMOHWHATOPHKH KOMOWHATOPHBIX 33124 HA pacueT Kombunaropuka B reoMerpun 31 saqem 31
KOJIMYECTBA BHIOOPOKY, bunom HerotoHa OK2 OK3 OK4 OK2 OK3
CBoiicTBa OMHOMUATEHBIX OK4
ko3 Puumentos. TpeyroapHUK
IMackass
Pasznen 2
OcHoBbI TEOpHH
BEPOATHOCTEH
Tema 2.1. VY cTHBIH 0npoc HUcropus pa3sutus reopun Y1V2V3 oughgpepeny | Y1 Y2V3
Cayuaiinblie COOBITHS. INpaktuyeckast pabota Nod, BEPOSITHOCTEN UPOGAHH LTI
Kraccuueckoe «HenmocpencTBeHHOE BEIUHCIEHUE I'eomerpuueckoe onpenenenne 31 32 3auem 31 32
OIpeAEICHUE BEPOSTHOCTH COOBITHS, BEPOSITHOCTH OK2 OK3 OK4 OK2 OK3
BEPOSTHOCTH COOBITHS AkcroMaTuuecKoe OIlpeaeaeHue OK4
BEPOSITHOCTH




Tema 2.2. VY cTHBIH 0npoc [Mpumenenne popmysl Baiteca Y1V2V3 oughgpepeny | Y1 Y2V3
BepositHOCTE cliokHBIX | [TpakTrueckas padota Ne5. UPOGAHH LTI
COOBITHIA «IIpumeHeHNE OCHOBHEIX TEOPEM 31 32 3auem 31 32
TEOPUM BEPOSITHOCTEN MPH PELICHUU OK2 OK3 OK4 OK2 OK3
3a7au», OK4
[MpaxTrueckast padora Ne6
«BbluucaeHre NOJTHONU BEPOSITHOCTH
COOBITHSI, BEPOSTHOCTD TUIIOTE3)
Tect
Tema 2.3. VY cTHBIH 0npoc [Mpubmmxennsie HOpMyIIBI B oughgpepeny | Y1 Y2V3
Cxema bepaymm INpaktuyeckast pabota N7, cxeme bepuymnnu. JlokambHas V1V2YV3 UPOBAHHDIT
«[Tpumenenue popmybsl bepuyniu B topmyna Myaspa-Jlamiacca. 3ayem 31 32
peleHnn 3a1au», Huterpanpbuas popmyna Myaspa- | 31 32 OK2 OK3
Jlanmacca. IlonuHOMHATEHOE OK2 OK3 OK4 OK4
pacnpenencHue
Paszpen 3.
JucKkpeTHbIe
CJIydaiiHbIC BeJTHYHHbI
Tema 3.1. VY cTHBIH 0npoc Y1V2V3 oughgpepeny | Y1 Y2V3
IMongrue muckperHOi UPOBAHHDILL
CIy4yaiiHOU BEJIMYUHBI 32 OK2 OK3 | 3auem 32
OK4 OK2 OK3
OK4
Tema 3.2. VY cTHBIH 0npoc 3anuce pacnpeaeneHuil u Y1V2V3 oughgpepeny | Y1 Y2V3
Xapaxrepucrtuku JICB n | [Tpaktuueckas padora Ne§ BBIUHUC/ICHUE XAPAKTEPUCTHUK UPOBAHHDILL
WX CBOICTBa «OnpezneneHne YUCIOBBIX ounomuanbHbIX JICB. 32 3auem 32
xapakrepuctuk J{CB», 3anuce pacupeaeIeHuil u OK2 OK3 OK4 OK2 OK3
BBIUHUC/ICHUE XAPAKTEPUCTHUK OK4

ounomuaneHbeix JICB

Pazgen 4.
HenpepbiBHble
CJIy4aliHbICe BeJTHYHHbI




Tema 4.1. VY cTHBIH 0npoc Y1V2V3 oughgpepeny | Y1 Y2V3
IMousatue HenpepbiBHOM | CamocTosiTensHas paboTa 31 32 uposannsiii | 31 32
CIy4yaiiHOU BEJIMYUHBI OK2 OK3 OK4 | 3auem OK2 OK3
OK4
Tema 4.2. VY cTHBIH 0npoc Y1V2V3 oughgpepeny | Y1 Y2V3
Xapakrepuctuku HCB u | Ipaktuyeckas padota Ne9 32 uposanusiti | 32
HUX CBOMCTBA «OmpeneneHne YUCIOBBIX OK2 OK3 OK4 | 3auem OK2 OK3
xapaktrepuctuxk HCB», OK4
Tema 4.3. VY cTHBIH 0npoc Y1V2V3 oughgpepeny | Y1 Y2V3
OcHOBHBIE Ipaktuyeckas padota NelQ 32 uposanusiii | 32
pacnpeaeneaus HCB «BbluucaeHrue BEPOSITHOCTEH IS OK2 OK3 OK4 | 3auem OK2 OK3
HOPMAJIBHO paclpeIeaeHHON OK4
BEJTUUMHBD,
[MpaxTrueckast padora Nel 1
«BrrancneHue BepOsITHOCTEN U
YUCIOBBIX XaPaKTEPUCTHK TSI
MOKAa3aTeIbHO pacipeaeIeH ot
BEJTUUHHEBD)
Pazgen S.
HMenTpanbHan
npeaeabHAs TeopemMa
Tema 5.1. YcTHBINH onpoc 3akoH OombIUX Yncen B hopme Y1V2V3 Y1V2V3
LlenTpansHas CamocTtosarensHas paboTa UeOnbIiesa. 32 32
npeaebHas TeopeMa 3akoH GompIuX yucen B popme OK2 OK3 OK4 OK2 OK3
3axoH GOJBIINX YHCeT Bepnym OK4




Paszpen 6.
Boi16opounslii meToa.

CrarncTayeckne
OLIeHKH NAPAMETPOB
pacnpeneieHus
Tema 6.1. VY cTHBI onpoc V1V2YV3 V1V2Vy3
OcCHOBHEBIE 331aT1 Ipaktuyeckas padota Nel2 32 32
MaTeMaTH4eCcKon «['paduueckoe mpeacrasienne OK2 OK3 OK4 OK2 OK3
CTaTHCTUKH BBIOOPKI» OK4
Tema 6.2. [MpaxTrueckast padora Nel3 V1V2V3 V1V2V3
JuckpeTHeie « UucmoBbIE XapaKkTepUCTUKI 32 32
BapUALMOHHBIC PSIABI JHUCKPETHOTO BAPUALUOHHOTO PSAAY, OK2 OK3 OK4 OK2 OK3
OK4
Tema 6.3. Ipaktuyeckas padora Nel4 IToHsiTHE TOUEUHOU OIIEHKHU V1V2V3 V1 V2V3
HHuTepBanbHbIe « UucmoBbIE XapaKkTepUCTUKI Toueunas oneHKa As 32 32
BAPHUALMOHHEIE PSbI WHTEPBATBHOTO BAPUALMOHHOTO Psila», | TeHepalbHOH cpenHel, OK2 OK3 OK4 OK2 OK3
TeHEPATBHON JuCIepCHH OK4
IMonstre UHTEPBATBLHON OLIEHKHU
HHrepBambHas onieHka
MaTEeMarTnueCcKOro OXHUIaHHUSI
Pazgen 7.
OcHOBHBIC MOHATHS
TeopuH rpagos
Tema 7.1. VY cTHBIH 0npoc [Mpumenenne rpadoB B TeOpun Y1V2V3 oughgpepeny | Y1 Y2V3
I'padwr u ux npumenenne | [paktnyeckas padora NelS BEPOSITHOCTEH 1 MareMaTndeckon | 32 uposanusiii | 32
«[Tpumenenue rpados B pemeHun CTATUCTUKE 33 OK2 OK3 | 3auem 33 OK2 OK3
BEPOATHOCTHBIX 33124, OK4 OK4




3.2. 3agaHuA Ans OLeHKU OCBOEHUS Y4eOHOU AUCLIUMNTIUHDI.

Kpurepnii oneHkn 3HAHUI 1 yMeHU

[IpenonaBarens OLEHMBAET 3HAHUS W YMEHMUS CTYJAEHTOB C YYETOM HMX
WHIUBUTYATbHBIX 0COOCHHOCTEH.

1. Comepxxanme u o0BeM Marepuana, TOMICKAIIETO TPOBEPKE, OTPEHEIACTCS
nporpaMmoid. Ilpu mnpoBepke yCBOECHMA Marepuaia HYKHO BBISBIISITh TOJTHOTY,
MMPOYHOCTh YCBOCHHS YYAIUMHUCI TEOPHUH W YMEHHUS TIPUMEHATh €€ Ha TIPAKTHKE B
3HAKOMBIX ¥ HE3HAKOMBIX CUTYaLHsX.

2. OcHOBHBIMU (hOpMaMU TIPOBEPKU 3HAHWKA W YMECHHMN yYAIIUXCA 10 MATEMAaTHKE
SBIAIOTCSA MUChbMEHHAsA Pad0Ta U YCTHBIN OMPOC.

[Ipu orleHKE MMCEMEHHBIX M YCTHBIX OTBETOB TPETIOIABATEND B TIEPBYIO OYEpEIb
VUYUTBIBAET TIOKA3aHHBIC CTYACHTAMU 3HaHWS W yMeHHsA. OLieHKa 3aBUCHT Takke OT
HAJTMYHA ¥ XapaKTepa MOTPENTHOCTEN, NOTYIHEHHBIX YUAITUMHCH.

3. Cpenu TIOTPENTHOCTEH BBIACIAIOTCS OIMMOKM W HEMOYeThl. [lorpemrHoCTh
CUMTAETCA OIMMOKOM, €CIM OHAa CBUACTENBCTBYET O TOM, YTO CTYACHT HE OBJIAACI
OCHOBHBIMHY 3HAHUAMH, YMEHHUAMH, YKA3aHHBIMHU B TIPOTPAMME.

K HemoyeTam OTHOCATCS TOTPENIHOCTH, CBUACTEIbCTBYIOIMIME O HEAOCTATOYHO
MOJTHOM WJIM HEIOCTAaTOYHO MPOYHOM yCBOCHWHM OCHOBHBIX 3HAHWW M YMEHUW WU 00
OTCYTCTBWHY 3HAHWMW, HE CUMTAIOIIMXCA B TIPOTpaMME OCHOBHBIMU. Hemoueramm Takxke
CUMTAIOTCA. TIOTPEIIHOCTH, KOTOPBIE HE MPUBETM K MCKAKEHHIO CMBICIIA TIOTYYEHHOTO
CTYJIGHTOM 33JIaHWS WIIM CITIOCO0A €TO BBITIOTHEHMS; HEAKKypaTHAs 3aIMCh; HEOPEKHOE
BBITIOJTHEHUE YEPTEkKA.

[panniia mMexay ommOKaMu M HEAOYETaMHM SBISETCS B HEKOTOPOW CTETICHH
ycnoBHOW. [lpm ogHMX 0OCTOATENBCTBAX JOMYINEHHAS YYaOIAMHMCS TIOTPEITHOCTH
MOKET pacCMarpyuBaThCS MPETIOABATENIEM KaK OIIHMOKA, B APYTO€ BPEMS W MPU JAPYTHX
00CTOATENBCTBAX — KaK HEJOYET.

4. 3amaHus Qg YCTHOTO M NMCBMEHHOIO OIPOCAa YYallUXCSl COCTOAT M3
TEOPETUUECKHUX BOTIPOCOB M 3a7a4.

OTBeT Ha TEOPETHUECKUH BOMPOC CUMUTACTCSH OE3YMPEYHBIM, €CIIA TI0 CBOEMY
COZIEPIKAHUIO TIONMHOCTBIO COOTBETCTBYET BOTPOCY, COHEPIKUT BCE HEOOXOIMMBIC
Teoperndeckre (PakTbl U OOOCHOBAHHBIE BBIBOABI, 4 €r0 HM3JI0KCHWE M TIMChMEHHASA
3aMMCh MAaTeMarWM4ecKd TPAaMOTHBI H  OTJIMYAIOTCA  TOCIEAOBATENBHOCTBIO U
AKKYPaTHOCTBIO.

Pemenune 3amaum cuuraercs O€3yINpPEeYHBIM, €CIM TPABWIBHO BBIOpPaH Criocod
peIIEHHs, CaMO PEMEHUE COTIPOBOKIACTCS HEOOXOAUMBIMH OOBSICHEHHUSAMH, BEPHO
BBITIOJTHEHBI HY’KHBIC BBIYMCIIEHWS MW TIPEOOpPa30BAHMWSA, TIOMYYEH BEPHBIM OTBET,
MOCAEAOBATENbHO Y aKKYPaTHO 3alIMCAHO PELICHKE.

5. OueHka oTBETa yyalerocs Mpy yCTHOM M MMMCbMEHHOM OIPOCE MPOBOAUTCSA IO
CIeIyIOEeN cUcTeEME, T. €. 3a OTBET BBICTABIAETCA OAHA M3 OTMETOK: 2
(HEYTOBIETBOPUTENBHO), 3 (YAOBIETBOPUTENHHO), 4 (XOpOoIIo), 5 (OTIHYHO).

6. [IpenonaBarens MOXKET TIOBBICHTH OTMETKY 32 OPUTHMHAIIBHBIN OTBET HAa BOTIPOC
WM OpPWTHHAIBHOE PEIICHHWE 33/a4H, KOTOPBIE CBHIETENBCTBYIOT O BBICOKOM
MaTeMaTHIeCKOM Pa3BUTHM YUaIIETroCs; 3a PEIICHUE 0Oee CIOKHOM 3aa4y WIH OTBET



Ha Oonee CIOXKHBIM BOMPOC, TPEMJIOKEHHBIE CTYACHTY JOTIONHHUTEIBHO TIOCIHe
BBITIOJTHCHUS UM 3aJaHUM.

Kpurepuu ommbdok:
K rpy 05l M ommbOKkaM OTHOCATCS OIMHUOKH, KOTOPhIE OOHAPYKUBAIOT
HE3HAHWE yYaIUMHUCS (POPMYJI, TIPABUIL, OCHOBHBIX CBOMCTB, TEOPEM U
HEyMEHHUE X MPUMEHSATH; HE3HAHUE TIPUEMOB PEIICHUS 33134,
paccMaTpyUBaeMbIX B YUSOHUKAX, 4 TAKIKE BRIUUCIIUTEIIFHBIE OIMMUOKH, €CITH OHU
HE SBJISIOTCS OIMCKOM;
K HerpyO bl M ommOKaM OTHOCATCA: TIOTEPS KOPHA MIIA COXPAHEHHE B
OTBETE TIOCTOPOHHETO KOPHS; OTOpachiBaHKE 03 OOBICHEHHUI OJHOTO U3 HUX U
PaBHO3HAYHBIE UM;
K HemoueTaM OTHOCATCA: HEPAIMOHAIBHOE PEIICHHUE, OTIUCKH,
HEOCTATOYHOCTH MITH OTCYTCTBUE TTIOSICHEHUH, 00OCHOBAHUIM B PEIICHUAX

Kpurepuii oneHkn ycTHOro onpoca

Ounenka «OTJAMYHO» CTABUTCS, €CITU CTY/ICHT:
- TIOJTHO PACKPBLI COAEP KaHUE MaTepHana B 00beMe, MPeyCMOTPEHHOM TIPOTPAMMOM,
- MBJIOXKWI Marepuanl TPAMOTHBIM SA3BIKOM B  OIIPEACICHHOM JIOTMYECKOU
MOCIEAOBATEIPHOCTH, TOYHO HCIIOJIb3YSl MAar€MarH4eCKyl0 TEPMHMHOJIOTHIO U
CHMBOJIMKY;
- IPABHUJIBHO BBITIOTHWII PUCYHKH, YEPTEKH, TPA(QUKH, COMTYTCTBYIOIINE OTBETY;
- TOKa3aJl yMEHHWE WUIIOCTPUPOBATL TEOPETHYECKUE TMOJOKEHUSA KOHKPETHBIMU
MPUMEPaMy, NMPUMEHATh MX B HOBOM CHUTyallMd NPH BBIMIOJTHEHUM IPAKTHYECKOTO
3a1aHu;
- NPOAEMOHCTPUPOBAI YCBOCHHME PAHEE M3YYEHHBIX COIYTCTBYIOIIMX BOIPOCOB,
c(h)OPMHPOBAHHOCTP M YCTOMYMBOCTH WCIIONB3YEMBIX TIPH OTPA0OTKE YMEHUW |
HAaBBIKOB;
- OTBEYAJI CAMOCTOATEIBHO 0€3 HaBOIAIMX BOIIPOCOB YUuTENsl. Bo3MOKHBI O/1HA - ABE
HETOYHOCTH IPY OCBEIICHUM BTOPOCTETICHHBIX BOIIPOCOB WM B BBIKJIAJKAaX, KOTOPBIE
YYEHUK JIETKO UCTIPABUII 110 3aMEYAHUIO YUUTEIIA.

OTBET OLICHMBAETCS OLIEHKON «XOPOIIO», €CIIM OH Y/OBJIETBOPAET B OCHOBHOM
TPEOOBAHUAM HAa OIICHKY «5», HO TIPW 3TOM UMEET OAWH U3 HEIOCTATKOB:
- B M3JIOKECHUM JOMYIIEHB HEOOIBIITUE TIPOOEIBI, HE MCKA3UBIIIME MATeMATHYECKOE
coep;KaHUE OTBETA,
- JIOTIYIIEHbI OJIMH — JIBA HEJIOUETA MPU OCBEIICHUU OCHOBHOTO COAEP KAHHUSA OTBETA,
WCTIPABJICHHBIE TI0 3AMEYAHUIO YUUTEIS;
- TOTYIIIEHBI OTIMOKA WA 00JIEe ABYX HEIOYETOB TPHU OCBEIIEHUH BTOPOCTETICHHBIX
BOMPOCOB WJIM B BBIKJIA/IKAX, JIETKO UCIIPABJICHHBIE MO 3aMEYAHUIO YUUTE.

OIIeHKa «YAOBJIETBOPUTE/IBHO>» CTABUTCA B CIICAYIOIIUX ClIy4vasix:



- HETOJIHO WJIM HEMOCJIEA0BATEIbHO PACKPBITO COJICPKAHUE MaTepHasa, HO TMOKa3aHO
o0IIee TIOHMMAHWE BOTIPOCA U TIPOASMOHCTPHUPOBAHBI YMEHUS, JOCTATOYHBIC IS
JAJIbHEUIIErO YCBOCHUS TTPOTPAMMHOTO Marepyaia

- WMENWCh 3aTPYJAHCHUWS WM JAOMyHICHHl OIIMOKW B ONPEACICHUN TIOHATHM,
WCTOJIb30BAHUM ~ MAT€Maruue€CKOW  TEPMHMHOJIOTHMH,  4YEpTekKaX,  BBIKJIAJKAX,
WCTIPABJICHHBIE TIOCIIE HECKOJbKHUX HABOIAIIMX BOIIPOCOB YUUTENS;

- TpM 3HAHUKM TEOPETHYECKOTO  Marepuhana  BbISABJIEHA  HEIOCTaro4yHas
c(hOPMUPOBAHHOCTH OCHOBHBIX YMEHWIH U HABBIKOB.

OueHKa «HEYI0BJIETBOPHTE/ILHO» CTABUTCS B CIICAYIONINX  CIy4asX:
- HE PaCKPBITO OCHOBHOE COJIEPIKaHUE Y4eOHOTO Marepraa;
- OOHapy»KeHO HE3HAHWE WM HEMOHWUMAHWE CTYJICHTOM OONBINEH WM HauOOIee
Ba)KHOM 4aCTH y4€OHOTO MaTepHana;
- JIONyHICHBl ONIMOKM B  OMNPEACIICHWM TOHATHM, TPU  MUCIOJb30BAHUH
MareMaru4ecKOM TEPMHUHOJIOTMH, B PHUCYHKAaX, Yeprexax wWid rpadukax, B
BBIKJIAJIKAX, KOTOPbIE HE MCIPABJIEHBI IMOCIIE HECKOJBKHX HABOAAIIUX BOIPOCOB
YUUTEIIA.

Kpurepnii oneHkr NHCbMEHHBIX H MPAKTUHYECKUX padoT

OueHKa «OTJIMYHO) CTABUTCS, €CITH:
- paboTa BBITIOIHEHA TIOTHOCTHIO;
- B JIOTUIECKHX PACCYKACHUIX U 000CHOBAHHUH PEIICHHS HET TIPOOETIOB M OIHOOK;
- B PCIICHHH HET MATeMaTH4YeCKUX OIIMOOK (BO3MOKHA OJHA HETOYHOCTbH, OTTMCKA,
He ABJIFOINA’ACS CISACTBUEM HE3HAHMS WITM HEITOHUMAHW YIeOHOTO MarepHana).

OueHKa «X0POIIO)» CTABUTCS, ECITH:
- paboTa BBHITIOTHEHA TIOTHOCTHIO, HO 00OCHOBAHUS IIArOB PEIICHUs HEI0CTATOYHbI
(ecmm ymeHue 00OCHOBBIBATH PACCYKACHUS HE SBISIIOCH CIICIIHAIBHBIM OOBEKTOM
TIPOBEPKH);
- JOTyIIeHa OJHa OIMMOKAa WX ABA-TPM HEAOYETa B BBIKIAAKAX, PHUCYHKAX,
yeprekax WM rpadukax (€Cau 3TH BUABI PaOOTHl HE SBIBSLINCH CICI[MATHHBIM
O0OBEKTOM TIPOBEPKH).

OueHKa «yTOB/IETBOPHTETbHO» CTABUTCS, SCIIH:
JOTYIIEHBI 00JIee OTHOW OINMOKY MM 0OoJiee IBYX-TPEeX HEIOYETOB B BBIKJIAJIKAX,
yepTekax WM rpadukax, HO YYaIWHCsS BIAJACET O0S3aTeNbHBIMU YMEHHSAMH IO
MPOBEPAEMOM TEME.

OueHka «HeyI0B/IEeTBOPUTE/IbHO) CTABUTCS, €CIIH:
JTOTTYTIICHBI CYTIECTBEHHBIC OMUOKH, TIOKA3aBIIINE, YTO YUAIIUICS HE BIA/ICET
00s13aTeIbHBIMHA YMEHUSMH 110 JAHHOUW TeME B TIOJTHOM Mepe



Pa3zpen 1. dnemeHTbI KOMOMHATOPUKH
Tema 1.1. OcHoBHBIE 327291 KOMOUHATOPUKH
YcTHbIlM onipoc

1.Yto HazwBaeTcs # — akropuanom?
2 .Berunciure 5!; 7!; 0!,
3.Uemy paBeH n — akropuan?
4. Bpraucnure:
a)n!/(n-2); 06)m+1)!/(n-1)t; B)m+1)!/(n-2)
5. Ilepeuncnure OCHOBHBIE 3a1a91 KOMOMHATOPHKHL
6.4YT0 Ha3pIBaEcTCS NEPECTAHOBKAMMU?
7 3ammmmre GopMyIy AT YUCIIa TIEPECTAHOBOK U3 /1 SJIEMEHTOB.
8.BpruncauTe YMCIIO NIEPECTAHOBOK U3 5 MPEIMETOB.
9.Yto Ha3BIBAETCA PA3MELICHUAMU?

10.3armmmre popmMymy IS YUCIIa Pa3MEIIEHUNA U3 71 SJIEMEHTOB TIO /1.
11.Beraucaure: As?; A7, Ag?

12.YTo HA3BIBAETCA COUCTAHUAMMU?

13.3armummre ¢popmMymy YncIa COYETAHUM U3 11 DIIEMEHTOB TI0 1.
14 Beraucnure: Cs?; Cio®; Cs?

IIpakTHyeckas padora Nel

Penrenne KkoMOMHATOPHBIX 32124

Iean: pa3sBuTHE HHUIIHATHBBI M CAMOCTOSITE/IbHOCTH CTY1CHTOB,
npuodpeTeHye 3HAHUII U YMEeHHUI1 NPUMEHATH pa3andHbie (opMyJIbl IPH
pelmeHHH KOMOMHATOPHBIX 332124

3ananue 17151 BIMOTHEHUS MPAKTHYeCKO0il padoThi Nel

1. Beraucnure:

a) 7! 6) 8!; B) 6!-5! r)%
2. Beluucnure:
10! 1 51 141
V5 95 Pet Do
3. Jlemurcs nu 11! Ha:
a) 64; 0) 25 B) 81 r) 497
4. Ha ckonbko HyJel OKaHYMBAETCA YUCIO:
a) 10! 0) 12! B) 15! r) 26!?
5. Cokparure apoob:
2) n! . 6) n! 8) (2k+1)!; r) (4m-1)! ‘
(n—1) A(n-2)1""" (k-1 (4m —3)!
6. YnpocTture BbIpaKeHHE:
2) (n+2)H(n° —9); 5) 1 n-n

(1 +4)! n-2)! (n+1)’



5 25m° —m’ { 1 ]1' by GE+IM (K +3)IGk+D
Gm+1) \5-Gm-2)!) ’ Bk 3Nk +5k+6)
7. a) Ha nBepsx yeThIpex OJMHAKOBBIX KAOWHETOB HAI0 TIOBECUTD TAOJIMYKH C
(haMUTUAMU YETHIpEX 3aMecTuTeNnen TupekTopa. CKOJIIBKUMH CIIOCOOaMHU 3TO
MOXHO CIENarh?
0) B 9 «A» kacce B cpemy 5 ypokoB: anreOpa, reomeTpust, GU3KyIbTypa, PyCCKHM
A3BIK, AHTTTUUCKUH A3bIK. CKOJIbKO MOYKHO COCTABUTh BAPUAHTOB PACITUCAHUS HA Cpeny?
B) CKOJIBKMMH CTIOCOOaMH YETHIPE BOPA MOTYT TIO OTHOMY Pa30ekarbCs Ha BCE
YEThIPE CTOPOHBI?
) ADBIOTaHT JOJDKEH Pa3BECTH IATh KOTIMW NPUKA3a TeHEpasIa o MATH TTOJIKAM.
CKONMBKMMU CTIOCOOAMM OH MOJKET BBIOpATh MapIIpyT JOCTABKH MPUKa3a’?
8. Y Bossl Ha 00ex — canar, mepBoe, BTOPOE, TPEThe U TMpokHoe. OH 0043aTeIbHO
HAYHET C TIMPO’KHOTO, & BCE OCTAIBHOE CHECT B POM3BOJIBHOM mopsiake. Haiimure
YHCJIO BCEBO3MOKHBIX BAPHUAHTOB 00€a.
9. B roctuHMIIE — CEMP OTHOMECTHBIX HOMEPOB. M3 ceMH NpHexaBIIMX TTOCTOSIBLICB
TPOE YK€ 3ape3epBUPOBAIIM CBOM HOMepa. Haiinure urcio cmoco0oB pacceneHus.
10. OguaHaauars GyTOONMMCTOB CTPOATCS TIepea HadasioM Mart4a. [lepseiv —
00s3aTeNbHO KAIMTaH, BTOPBIM — 00A3aTeIbHO BParapb, a OCTAIBHBIC — CITyYaiHbIM
00pazoM. CKONBKO CYyMIECTBYET CIIOCOOOB TIOCTPOCHHUS?
11. CronbkuMu criocodamMu MOKHO 0003HAYUTh BepIuHbI KyOa OykBamu A, B, C, D, E,
F, G K?
12. CoBpemMeHHbIE TITHOOPLBI B TEUEHUE IBYX JHEH YIaCTBYIOT B COPEBHOBAHUM TI0
M TA BUIAM CTIIOPTA: KOHKYP (Kpocc Ha NOmaasax), pexToBaHue, TuiaBaHue, CTpensoa,
oer.
a) CKOJIbKO CYIIECTBYET BAPUAHTOB TIOPAAKA TIPOXOKICHHS BUIOB
COpPEBHOBAHUA?
0) CKONBKO CyIIECTBYET BAPUAHTOB TMOPAIKA MPOXOKICHUS BUIOB COPEBHOBAHM,
€CJIM M3BECTHO, YTO ITOCJIEAHUM BHUIOM JIOJDKEH OBITH Oer?
B) CKOJIPKO CyIIECTBYET BAPUAHTOB TOPSIKA MPOXOKACHUS BUAOB COPEBHOBAHUA,
€CJTU U3BECTHO, UTO TIOCIICTHUM BUIIOM JODKEH OBITH O€T, a IEPBBIM - KOHKYP?
) CKONBKO CyHIECTBYET BAPUAHTOB, B KOTOPBIX KOHKYP U (PEXTOBAHHUE HE
MPOXOAT TIOAPSA?
13. 6 rpaHeili urpampHOTO KyOuKa romeueHs! iudpamu 1,2,3,4,5,6. Kyouk 6pocaror
JBAYKIBI Y 3aIMMCHIBAIOT BHITIAAAOIINAE LA PHL.
a) Haiinyre uncno Bcex BO3MOKHBIX BAPUAHTOB.
0) YkaxxuTe T€ U3 HUX, B KOTOPBIX MPOM3BENCHHUE BHITIABINUX YMceN KparHo 10.
B) CocraBbTe Tadmuily u3 2 ctpok. B 1 cTpoke 3amumuiTe CyMMBI BBITIABIIIHX
OYKOB, BO 2 — KOJIMYECTBO PE3YJBTATOB, B KOTOPHIX BBIMIATAET 3T CYMMA.
r) CocTaBbTe aHAJIOTUYHYFO TAOJHITY JJIT MOIYJS PA3HOCTH BBITIABIIIAX OYKOB.
14. Ha mnocKocTtu nansl 10 Touek, HUKakue 3 M3 KOTOPBIX HE JeKar Ha | npsamoil.
a) Tpu TOYKY TIOKPACHIN B PBIXKAM LIBET, 4 OCTAIIbHbBIE — B YePHBIA. CKOJIBKO
MOKHO TIPOBECTH OTPE3KOB C Pa3HOLIBETHRIMHA KOHLIAMH?
0) CKOJIBKO MOKHO TIPOBECTH OTPE3KOB C «PHIKAMI) KOHLIAMU?



B) CocraBbTe Tabmuily u3 2 ctpodek. B 1 cTpoke 3anmumimre KOMMIEeCTBO PHIKUX
touek u3 10 mauHbx (0T 0 10 10), BO 2 — YKCIO «Pa3HOLBETHBIX) OTPE3KOB NPU TAKOM
crioco0e pacKpacKm.

) 5 TOYEK MOKPACHITA B CEPHIN LIBET, 2 TOYKH — B OYPBIA U 3 — B MATMHOBBIA
uBeT. CKOJIBKO MOMKHO TIOCTPOUTH «CEPO-0ypO-MaTHHOBBIX)» TPEYTOJbHUKOB?
15. I'pynma TypHUCTOB INIAHUPYET OCYIECTBUTH MOXO/ 10 MApIIPyTy AHTOHOBO —
Bopucoso — BnacoBo — [pu6oBo. M3 AHTOHOBO B BOPpHCOBO MOMKHO CTUTABUTHCS TIO
peke Wi nonTty nemkom. M3 bopucoso B0 BrnacoBo MOKHO TIPONTH NEMIKOM HWITA
moexars Ha Bermocunenax. M3 Bnacoso B [puO0BO MOKHO JOTIIBITE TIO pEKE, TOEXaTh Ha
BEJNOCHUIIEAX WU IPOUTH TIEIIKOM.

a) Hapucyiire nepeBo BO3MOXKHBIX BAPUAHTOB TTOXOA.

0) CKOIBKO BCET0O BAPUAHTOB MOXOAA MOTYT BBIOPATh TypUCTHI?

B) CKOJIPKO €CTh TIOTHOCTBIO HE TICIINX BAPUAHTOB?

r) CKONBKO BApPUAHTOB TIOXO/Ia MOTYT BBIOPATh TYPUCTHI IIPH yCIIOBUH, YTO XOTA
OBI HA OTHOM W3 YYaCTKOB MApIIPyTa OHHU JOJKHBI UCTIONIb30BATh BEJIOCHIIEBI?

16. B Cetu cBA3b IPOUCXOAUT YEPE3 Y3IIbI, KOTOPHIE HYMEPYIOTCA 8-3HaUHBIMU
HoMmepamu (Homep, Harpumep 00011122, BosmoskeH).

a) Cxonpko B CeTr MOKET OBITh Y3IIOB?

0) Kako¥t MUHUMATHHOM JIJTMHBI JTOJKHBI OBITH HOMEPA Y3JI0B, YTOOBI UX XBATHIIO
KaXJIOMY SKUTEI0 3eMiun?

B) Crompko B CerH y3710B cymMMoi rdp HoMepa paBHow 717

r) Cxombko B CeTH y3710B cyMMOU 1M p HOMepa MeHbIIe 37
17. BoBa ycasIman B TIECHE, YTO «...y 3UM OBIBAIOT UMEHA. ..». OH BCTIOMHHJI 7 CaMbIX
XOPOIIMX 3UM CBOEH JKW3HHU M PELIWIT AaTh 7 PA3HBIX, HPABAIIMXCS €My KEHCKUX UMEH.

a) CKOJIbKUMH CIIOCO0aMU OH MOXKET 3TO CIEIaTh?

0) CxoJTbKO CTIOCOOOB CYMIECTBYET eciiv | 3uma — TOUHO TarbsHa, a MOCIISAHSIS —
HECOMHEHHO, AHHA?

B) CKOJIbKO CTIOCOOOB CYIIECTBYET, €CIH JKEHCKUX UMEH 8, a He 77

r) CKOJIbKO CTTIOCOOOB CYNIECTBYET, €CITA UMEH 7, a 3uM — §?

18. Acs TIOMHUT, YTO B OTBETE 334a4X HA MPABUIIO YMHOXKEHHUSA JIJIA JIBYX UCTIBITAHUMN
MOJYYHIOCH 48, ¥ YTO UCTIBITAHUA C OJHHUM MCXOJIOM HE paccMarpuBainuchk. Ei Hano
BCTIOMHHUTB YHCIIO UCXOAOB B 000X UCTIBITAHUIX.

a) 13 ckombkux BapuaHTOB Ace TIPUIACTCS BBIOMPATh MTPABUIIBHBINA OTBET?

0) CKOJTbKO BAPUAHTOB, KOTOPHIE COCTOST U3 YHUCET PA3HOU YETHOCTH?

B) CKOJIPKO BApUAHTOB, KOTOPHIE COCTOAT U3 YUCEI, OTIHYAIOIINXCSA APYT OT
npyra oosee, uem Ha 10?

T) A CKOJTBKO BCETO BAPUAHTOB, €CJIM UCTIBITAHUMA OBLIO 37

IpakTHyeckas padora Ne2
Pemenne koMOMHATOPHBIX YpaBHeHHH
ean: npuobpereHne yMeHHid M HABBIKOB MIPH pelleHMH KOMOMHATOPHBIX
YPABHCHHUM.
3aganue /151 BHINOTHEHUS MPAKTHYECKOiIT padoThI Ne2



1. M3yuyuTe TEOpETUYECKUI MaTepHall 1o TeMe
2. Pemmurh B HaTYypaJIbHBIX YHCIIAX 5 KOMOWMHATOPHBIX YPaBHEHHM 110
WHIUBUyaIbHOMY BapHUAHTY
Bapuanr 1.
I. n!=7(n-1)!;
2. (k-10)!=77(k-11)!;
3. (m+17)!=420(m+15)!;
4. (3x)!=504(3x-3)!;
5. 6PX:PX+2.

Bapuanrt 2.
3

1.‘Ax::240;
X

2. A, =2(3n+13);
3. Poa™ A}=42%Py2;
4. C2=10;

5. Lxce
15 7
Bapuanr 3.
1. 4 —x*4" =0,

!
‘ ﬂzmz;

Al (x—n)!

3 C4_15Aj_
L Cr==

42
=42

4. Px3* A =20P, ,;
5.C,=11C].
Bapuanrt 4.
1. C} =2x"-7x-3;
(B3x)!
" (3x-3)!
3. 6Px=24(x-1)!

4. Leso A2,
5

=504,

x+3
5.20Px2=4*P, ..
Bapwuanr 5.
1. C2+C2=15(x>-1);
2.6%Cr° =114] |,
A, -4

3. 7’”1143 43;
4, 3%4; =4*4};
-1 3 _
5.y 4} =210.
BapwaHr 6.

1L -,
20



2. 12x= 42

3. szlPM;
6

1
4, (k+15)!=—(*k +17)!;
(kH15)1=— (- +17)';

5. 4 =30n.
Bapwanr 7.
3
1. A—m=420;
m
) (n+2)!:A7*P ]
Co132 oo
3.3642, =P.;
4. C:=2C; ;
5.Cr=15+C! ;.
Bapuanr 8.
2. 12C: 1 =5542,;
3. 4] =204 ,;
4. 30 4%, =47,
5. 4 =gt
20

Tema 1.2. OcHOBHBIEe IpaBH/Ia KOMOUHATOPHUKH

YcrHbIii onpoc

I. CxombKMMH CIIOCOOAMH MOXKHO Pa3IeiuTh 6 PasTUYHBIX KapaHAamed MEX.Iy
TpeMs JeTbMHU?

2. CKOJIBKO TPEX3HAYHBIX YMCEN, HE COACPIKAIMX PagoM CTOAIINUX OXHUHAKOBBIX
1mdp MOXKHO cocTaBUTh W3 AeBatv mdp 1, 2, 3,4, 5,6, 7, 8, 9?

3. CKOJTBKHMMH CIIOCOOAMHM MOYKHO PA3IeNIUTh 3 Pa3inuyHble KOHPETH MEXKITy TPeMs
JIETBMH TaK, YTOOBI KQKIOMY JTOCTATIOCH TI0 OAHOM KoH(peTe?

4. YeThlpex3HAYHOE YHCIIO, HE COACPIKAIICe B CBOEH 3alMCHA HyJA, MOKHO
paccmarpuBaTh Kak BEIOOPKY W3 9 1udp. SABnsgercs nu 3Ta BRIOOPKA:

a) YIIOpsiA0YEHHOMW WITH HeT;0) C BO3BPAIIICHUEM HITH HET?

5. MoxeT 11 BBIOOPKA COAEPKaTh OMHAKOBBIC SIIEMEHTHI?

6. Ckonbko BBIOOPOK 00BEMa 2 MOKHO COCTaBHUTh M3 TPEX AJIEMEHTOB a, b, ¢ Tak,

4TOOBI OHU OBLITH:

a) YIIOps,A0YEHHBIMU, 0€3 BO3BPAIECHHS

0) yIOpS AOYEHHBIMH, C BO3BPAIICHUIMHU;

B) HEYTIOPAIOYCHHBIMHU, 0€3 BO3BPAILICHUH;

T') HEYTIOPSIIOYCHHBIMH, C BO3BPAILICHUAMU?

7. CocTaBmsitoTcst BRIOOPKH 00beMa k 13 n 371eMeHTOB. MOXKET Jh OBITh:

a) k=n; 0) k>n?



Omneparmu HajsT COOBITUIMH
1. MoskeT v pou3BeACHUE ABYX COOBITHI COBIAIATh C OTHAM M3 COMHOKHUTENCH?
Ecmu na, 1o, 4TO TOTIA MOKHO CKa3arh O APYTOM COOBITHH?
2. UTo MOKHO CKa3aTh O COOBITHAX, CyMMa U MPOU3BEACHUE KOTOPBIX COBTIAIAIOT?
3. Uto MOKHO cKa3aTh 0 COOBITHAX A U B, ecimn ux cymMma ecTh:
a) TOCTOBEPHOE COOBITHE, 0) HEBO3ZMOMKHOE COOBITHE?
4. B ompiTe ¢ momOpackBaHueM UrpaibHOM KocTy nipusennTe mpuMep Tpex cOOBITHI
TaKMX, 4TO JIFOOBIE JBA U3 HUX COMEPKAT OOIIHME UCXOIBI, 4 BCE TPU — HECOBMECTHBI.
5. Uro o3Hauaer cOOBITHE AN B B OIbITE ¢ NMOAOpPAchIBAaHKWEM HrpaibHONM Koctw,
€CITH COOBITHE A COCTOMT B TOM, YTO YHCJIO BBIMABIIHX OYKOB MeHbIIE 3, a B —
BBITAJI0 HEYETHOE YUCIIO OYKOB?
6. Uto o3Ha4aeT coObITHe A~ B B MPOU3BOIHHOM OTBITE?

IIpakTHyeckas padora Ne3
Pemenne koMOMHATOPHBIX 3329 HA pacdeT KOJIHIECTBA BHIGOPOK

eab: npumMeHeHNe 3HAHUIT 1 YMEHH ONIpeAe/siTh THI KOMOMHATOPHOIo 00beKTa
H PACCYMTHIBATH KOJIHMYECTBO BHIOOPOK 32JAHHOT0 THIIA B 3a/JAHHBIX YCJIOBHUSIX.
3apanue 1151 BbINO/THEHUS IPAKTHYECKOH padoTbl
PemuTs 3a1a4¥ 110 MHAMBUTy ATBHOMY BapHAHTY
1. a) CxoibKO MBYX3HAYHBIX YHUCEIT MOKHO COCTaBUTh U3 1mdp 1, 3, 5, 7, 9?

0) CKOMBKO Cpeay HUX YHMCEN KPaTHBIX TATH?

B) CKOJIBKO CPEay HUX YHCEI KPATHBIX OJIMHHAIIATH?

r) CKONBKO CPEay HUX YHCEN KPATHBIX TpeM?

2. HeckombKo CTpaH pemviiv HCTIONb30BaTh ISl CBOETO TOCYAaPCTBEHHOTO (prrara
CHMBOJIMKY B BUZE YETHIPEX BEPTUKATIBHBIX TTOJIOC OMHAKOBOW IIIMPUHBI PA3HBIX
IBETOB — OEJIOTO, CHHETO, KPACHOTO, 3€JICHOTO. Y KaXKIOW CTPaHbl — CBOM (hyar.

a) CKOJIbKO BCETO CTPaH MOTYT MCTIONB30BATh TAKYF0 CUMBOJIHKY ?

0) CKOJBKO BCETO CTPAH MOTYT HCIIONIb30BaTh TAKYF) CUMBOJIMKY C TIEPBOM OO
Monocou?

B) CKOJIPKO BCETO CTPaH MOTYT MCITOJb30BaTh TAKYI0 CUMBOJIMIKY C TPEThEH
3€JICHOM Monocou?

r) CKONBKO BCEro CTPaH MOTYT MCIIONIB30BATh TAKY0 CUMBOJIMKY C CHHEW U
KPacHOM TI0JI0CaMH, PACTIONIOKEHHBIMU PSIIOM?

3. B ¢pyrOompHOM TypHHpE yUacTByeT HECKOJIbKO KoMaH . OKa3anoch, YTO BCE OHHU
WCTIONB30BAJIH U TPYCOB B (PyTOOJIOK OCITbIN, CUHUHN, KPACHBIH, 3€TICHBIA U KEITHINA
LBETA, TIPUYEM OBLTH MCTIOIb30BAHBI BCE BOBMOKHBIE BAPHAHTHI.

a) CKOJIbKO KOMaH/T y4acTBOBAJIO B TypHHUpE?

0) CKOJTbKO KOMaHT UTPAJIO B 3€JIEHBIX (hyTOOTKAX?

B) Y CKOJNBKMX KOMaHI (PyTOOJTKH U TPYCHI OBLIIM PA3HOTO IBETA?

) Y CKOIBKHX KOMaH (PyTOOIKH M TPYCHI OBLITM PA3HOTO LBETA, IPUIEM TPYCHI
OBLTH HE KpacHbIE?



4. Ha koHTpONIBHOM padoTe OyAEeT MATh 3a/1a4 — 10 OJHOM M3 KAXKIOU U3 TISITH TEM.
3amaum Oyy T B3ATH U3 001IeTo crmcka 1o 10 3amay B kaxkmou teme. [Ipu moaroroske k
KOHTpOJIbHOM BoBa pemmi no 8 3aaa4 u3 kaxxaoi remsl. Halaure:

a) 001IIee YMCTIO BCEX BO3MOKHBIX BAPUAHTOB KOHTPOJIBHOU PaOOTHI;

0) YMCITO TEX BAPUAHTOB, B KOTOPHIX BoBa yMeeT pemrars BCe MATh 3a0a4;

B) YMCIIO T€X BAPUAHTOB, B KOTOPHIX BOBa HUYETO HE CMOKET PEIINTB;

T') YMCIIO TEX BAPUAHTOB, B KOTOPHIX BoBa ymeeT pemars Bce 3a1auu, Kpome
MEPBOM.

5. B kieTku kBaapaTHOW Ta0MMYKH 2 X2 TIPOU3BOJIBHO CTABAT KPECTUKH M HOJIHKH.

a) CKOJIbKUMH CITIOCOO0aMU MOKHO 3aIfOJTHUTh 3Ty TaOIHIKy ?

0) B ckompkux ciaydasx B J€BOM HIKHEH KIIETKE OyJET CTOATHh KPECTHK?

B) B ckombKHX Ciydasx B BEpXHEHW JIEBOW M HIKHEH TIPABOU KIIETKaX OyIyT
pa3HbIE 3HAYKHU?

r) Pemmure 3amaunm a), 0), v B) muist TabIu4aku 3 %3.

6. Nmeercs 12 paznuuHbpIx KHAT: 7 TI0 MareMaruke u S o gusnke. CKOTbKUMH
CITI0OCO0aMH1 MOKHO BBIOPATh IB€ KHUTH: OJTHY TI0 MareéMaTHKe U OJTHY 10 (r3HKe?

7. CKOJTBKHMMH CTIIOCOOaMHU MOXKHO BBIOpars aBe Oykeol u3 ciaosa Y UEBHUK, uToOsr
OJTHA W3 HUX ObLIa TJIaCHAsd, a Apyras — coracHas?

8. B xmacce obyuarorcsa 16 mamsunkoB u 14 neBouek. CKOIBKUMU CIIOCOOAMU
MOKHO Ha3HAYUTh ABYX JEHKYPHBIX MO KIJIACCY: OTHOTO MAJBYMKa U OJTHY
JIEBOYKY ?

9. CKONBKO Pa3TUYHBIX IBY3HAYHBIX YMUCET MOKHO COCTaBUTh W3 1dp: a) 1, 2, 3, 4,
5,6; 0)0,1,2,3,4,5?

10.CkoNBKO CyIIECTBYET PA3AMYHbBIX MO3ULIMMA, KOTOPBIE MOTYT TOJyYUThCS HA
[IaXMAaTHOM JIOCKE, €CIIA 00a TIAPTHEPA, UMESI HAYaIbHYIO TIO3HILIMIO, CACIIAI0OT
BCETO JIMIIb 10 OJTHOMY X0y ?

11.B cTomoBoii k 00emy uMeeTcs BBIOOP M3 YEThIPEX OO Ha TIEPBOE, MATH OJFO Ha
BTOPOE ¥ Tpex 0o Ha Aecept. CKOJIBKUMU CITOCO0aMHU MOKHO BRIOpPATh OMUH
oben?

12. Yyurenp MpUroToBMI JUIA penieHus B kinacce 3 3amadan. CKOJIBKMMH CTIOCOO0aMH
OH MOKET TPEJIOKUTD 3T 3aJ1a4M TPEM ydaluMmcs, eciu B knacce 30 yemoBek?

13.CKOTBKHAMH CTIOCOOAMHU MOYKHO PACTIPEACIUTh TPH PA3THUYHBIX TIPEIAMETA MEXKITY
TECATHIO JILIAMH, €CITH KOKIOMY J1aBaTh He OoJiee OAHOTO TIpeameTa?

14. CxoapKuMH CIIOCOOAMHU MOYKHO PACTIPEACIUTh TPH PA3TUYHBIX TIPEIMETA MEXKITY
10 nuitamu, eciiv HE OTPaHUYUBATH YUCIIO MPEAMETOB, MPUXOAAIIUXCA Ha |
yenoBeka?

15. Cxompkumu criocodamMu 6 4YEIOBEK MOTYT CTaTh B OYEPEIH APYT 3a APYyTOM?

16. CKOMBKMMU CIOCOOAMHM MOKHO paccaauTh 4 YeIOBEK Ha 7 CTYIbIX?

17. CKONBKO YETHBIX YETHIPEX3HAYHBIX YMCEII MOKHO COCTABUTH M3 LGP
0,1,2,3,4,5?

18. CxoJTbKO YETHIPEX3HAYHBIX YHUCET MOKHO cocTaBuTh W3 1udp 0, 1, 2, 3,4, 5, He
TOBTOPSISA LM(P B 3aNMCH OTHOTO M TOTO Ke yrcna?

19. CKOMBKMUMU CTIOCOOAMH MOKHO PACcCaavTh B PAJT S YeNOBeK Tak, 4To0sr Ko u
Onsa cunenu paaom?



20. Ha KkHW3KHOM TOJIKE CTOAT 8 Pa3NMYHBIX KHUT, MPUYEM 3 U3 HUX MO0 MAaTEMAaTHKE.
CKOMBKHMU CIIOCOOAMU MOKHO PACCTABUTH BCE 3TH KHUTH TaK, YTOOBI KHHUTH TIO
MAaTeMaTUKE OKa3aJuCh pAaoM?

21. Ha coOpanuu nomxHbI BRICTYTIUTH 6 oparopos: A, b, B, I, JI, E. Ckonskumu
CIT0CO0aMHU MOKHO HAMETHUTH TIOPAAOK MX BBICTYTUICHUH, eciii b momkeH
BBICTYTIMTh Cpa3y nociie A?

22. Ha coOpanuu nomkHbI BRICTYTIUTH 6 oparopos: A, b, B, I, JI, E. Ckonbkumu
CITI0CO0aMHU MOKHO HAMETHUTH TIOPSAAOK MX BBICTYTUICHHUM, €CITH A TI0O KAKUM-TO
TIPUYHMHAM JOJKEH BBICTYITMTH paHbiie yeM b?

23. Ha ctynbs ¢ Homepamu ¢ 1 no 9 cagarcsa 5 MaibuMKOB U 4 1EBOYKH, MPU 3TOM
MaJIBYMKH CAAATCS HA CTYbS C HEYETHBIMU HOMEPaMHU, & JEBOYKH — C YETHBIMHU.
CKONMBKMMU CTIOCOOAMU IETH MOTYT Pa3MECTUTHCS?

24. Ha 5 cTyapax CUAAT 5 AEBOYEK, a4 HAMPOTHUB HA 5 CTYJBAX CUIAT 5 MaJIbUUKOB.
Br110 pemreHo, 4To MaJbuUKY TIOMEHAIOTCA MECTaMH C AeBOYKaMU. CKOJTBKUMHA
CITOCO0aMH 3TO MOYKHO CHENATh?

25. CKONBKHAMH CITOCOOAMU MOKHO YCAIUTh 33 KPYTIIBIM CTOJIOM 5 JIEBOYEK H 5
MAJTBYMKOB TaK, YTOOBI HUKAKKE 2 JTAIIA OTHOTO TI0J1a HE CUICITH PAIOM?

26. CKOABKAMH CITOCOOAMHU MOMKHO PA3I0KHUTh 5 PAa3IMYHBIX MPEAMETOB TI0 3
AIAKaM?

27. CKOABKO CYIIECTBYET MATH3HAYHBIX YUCEIN, KOTOPhIE OJTMHAKOBO YUTAFOTCS CIIEBA
HaIIpaBo M CIpaBa HAJIEBO?

28. CKONBKO CYILIECTBYET YETHBIX MATU3HAYHBIX YUCET, KOTOPHIE OAUHAKOBO
YUTAIOTCS CJIEBA HAMPABO M CIPaBa HAJIEBO?

29. CKOABKO UMEETCS MIECTU3HAYHBIX YHUCET C TIPEATocae e tmdpou 1, kotopeie
nensatcd Ha 57

30. CxosbKkO MMeEeTCA MATU3HAYHBIX YUCE, B 3AIIMCH KOTOPBIX HE BCTPEYAETCA
mdpa 5?

31. Cxonpko uMeeTcs MATU3HAYHBIX YUCEIL, B 3AITUCH KOTOPBIX
a) poBHO 1 pa3 BcTpeuaercs mudpa 5?

0) BcTpeuaeTcs He Oonee omHOM mdpsr 5?
B) XOTsI OBI OJTMH pa3 BeTpedaercs 1mudpa 5?

32. CxoJIbKO MMEEeTCA TIATU3HAYHBIX YHCEII, NSTAIMXCA HA S5 ¥ HE MMEIOIIMX B CBOCH
3aMMCA  OOWUHAKOBBIX LU(P?

33. CKONBKO pPa3IAIHBIX OYKBOCOYETAHWI MOJKHO TIOJTYYUTh TIPH TIEPECTAHOBKE OYKB
B cioBe AHAHAC?

34. CKONBKO pa3IUIHBIX OYKBOCOYETAHWI MOJKHO TIOJTYYUTH TIPH TIEPECTAHOBKE OYKB
B cioee MATEMATHUKA?

35. Crompkumu ciocobamu u3 10 yenoBek MOKHO BBIOparh 3 4eIOBEK Ha 3
Ppa3IUYHBIE OKHOCTU?

36. Cxompkumu criocodamu u3 10 4enoBeK MOKHO BBIOPATH ACIIETAIAIO B COCTaBe 3
YeJoBeK?

37. CKONBKHMH CTIOCOOAMM MOYKHO PACTIPEIETUTh 5 COBEPIICHHO OMHAKOBBIX
KapaHAamend Mexay 9 MKOTbHUKAMK, €CITH KXKIOMYy JaBarh He Oomee 1
KapaHjama?



38. bpuranma coctout u3 7 My»4uH ¥ 5 skeHIMH. CKONBKMMH CIIOCOOaMU 3Ta
Opuraga Mo>KeT U30paTh AETIETAII0 B COCTABE 5 YETIOBEK, CPeIh KOTOPHIX: a) 2
KESHIIUHBL; 0) He OoJtee 2X JKEHITUH?

39. CxombKUMU CITIOCOOaMU 2 YENOBEKa MOTYT TIOAETUTH MExAy codoro 10
Pa3IIMYHBIX MIPEAMETOB TIO 5 TIPEAMETOB KAKIOMY?

40. Cxonpkumu criocobamu 10 criopTcMeHOB MOTY T Pa3eNUThCA Ha 2 KOMaHIbI 110 5
YeJoBeK?

41. CKONBKAMHY CITIOCOOAMU MOTYT Pa3AeIMTHCA Ha 2 KOMAHABI TI0 5 YEIOBEK, €CIy 2
CITIOPTCMEHA TI0XKEJIATH UTPaTh B OJHOW KOMaHAe?

42. CKONBKAMH CITIOCOOAMU MOTYT Pa3AeIUThCA Ha 2 KOMAHABI TI0 5 YEIOBEK, €CIy 2
CITOPTCMEHA TI0XKEJIATH UTPaTh B Pa3HBIX KOMaHax?

43. CKOTBKAMH CITIOCOOAMU MOKHO PACTIPEIEITUTh 3 COBEPIICHHO OMHAKOBBIX
npeameta Mexay 10 nuuaMu, eciiv He OrpaHUYMBaTh YUCIIO TIPEIMETOB,
MpeAJIaraéMbIX OJHOMY YEJIOBEKY ?

44, CKOJIbKO UMEETCS YEThIPEX3HAYHBIX YUCE, Y KOTOPBIX KAXKIasl CJIEIYOIIas
mdpa: a) MeHbIIIE PEABITYIICH,  0) OOJbIIE TIPEIBITYICH?

45. CKONBKO UMEETCS YETHIPEX3HAYHBIX YHCEN, BCE U(PHI KOTOPHIX YETHBIE U UAYT
B TOPAJZIKE: a) YOBIBAHUA;0) BO3PACTAHUA?

46. CKOIIBKO UMEETCS MATU3HAYHBIX YMCEN, KOTOPHIC: a) HAYMHAOTCS JBYMsI
OJTMHAKOBBIMHU T(ppamMu? 0) OKaHYMBAFOTCS IBYMS PA3MHUYHBIMU IppamMu?

47. CKOABKO UMEETCS YEThIPEX3HAYHBIX YHCET, Y KOTOPBIX HUKAKHE 2 COCETHUE
pHI HE COBTIATAIOT?

48. CKOBKAMH CIIOCOOAMU MOKHO Pa3JI0KUTh 6 MOHET Pa3IMIHOTO JIOCTOMHCTBA B
2 xapmaHa?

49. B xoMHare umeercs 6 TaMIToYeK, MPUUEM K KaXI0MW U3 HUX MOABEJAEH CBOU
BBIKITFOUaresb. CKOMBKHMMH CITOCOOaMHU MOKHO OCBEIIaTh KOMHATY, €CIH JUIA
3TOTO JOJKHA OBITH BKJIFOYEHA XOTA ObI 1 jramriouka?

50. Umeetcs 15 pazmusbix koH(peT. CKOIBKUM CTIOCOOAMH M3 HUX MOMKHO
COCTaBUTHh HAOOP, COACPIKANIUN HEUETHOE YHUCITO KOH(pET?

51. Cpenu kapToU€eK, OTIUYAIOIIMXCA TOIBKO LIBETOM, UMEETCS 5 KPACHBIX, 3 CHUHUX,
2 3emeHbIX | 1 skenTas kaprouka. CKOJTPKUMH CTIOCOOAMH WX MOKHO BBLIOKHUTH B
PAA B BUIE LIBETHOM TTOJIOCHI?

52. CKOBKUMU CTIOCO0aMH MOKHO YCAIUTh 7 YEJIOBEK 32 KPYTIIBIM CTOJIOM, CUMTAS
CITOCOOBI OTMHAKOBBIMH, €CJIM MX MOYKHO TIONTyYUTh | M3 IPYTOTO IBMKEHUEM IO
Kpyry?

53. CKOIBKUMU CTIOCO0AMH MOKHO YCAIUTh 7 YEJIOBEK 32 KPYTJIBIM CTOJIOM, CUMTAS
CITOCOOBI PA3TUYHBIMHU, €CITH XOTA OBl Y YaCTH CUIIAIINX TIOSBATCS HOBBIC
cocenu?

54. Cpenu mapoB, OTIUYAIONIAXCS TOIBKO IIBETOM, UMeeTcs 6 OeIbix, 4 YepHbIX U 8
KpacHbIX. CKOJIBKUMH CTIOCO0aMH 2 MaJTFIMKa MX MOTYT MOACIUTH (HE
00s13aTeTbHO TIOPOBHY ) MEXKITY COOOO TaK, YTOOBI 0OOMM JOCTAIOCh HE MEHEE
JIByX IIApOB KayKAOTO LIBETA?

55. Bmonb xenoda nexar 12 6enpix mapoB. CKOMBKAMH CTIOCOOAMU CPEIU HAX
MOKHO Pa3MECTHUTh 8 YEPHBIX IMIAPOB TAK, YTOOBI HUKAKKE 2 YEPHBIX IIIapa He
OKa3aJuch pAIoM?



56. Ha mxonbpHOM Bedepe npucyTcTBYIOT 12 nesymiek u 10 roHomen. CkoabKkuMu
CIoCOOaMHU MOKHO COCTaBHUTh W3 HUX 4 TIapbI 11l TaHIIA?

57. CKoIbKO pa3IMIHBIX JenuTenci umeer yucio: a) 800; 6) 126 000?

58. Ha coopanuu npucyTcTBYIOT 120 uenoBek. CKOTBKUMU CTIOCOOAMH MOKET OBIThH
n30paH Mpe3uanuyM COOPaHUS B COCTABE TPEICEATEN s, CEKpeTapsa U 7 IPyrux
YJIEHOB TIPe3Uauyma?

59. U3 menika, comeprkaiiero 9 0eipix U S 4epHbIX MApOB, BRIHUMAIOT OJIAH 32
IpyruM Bce mapbl. CKOJIBKO BO3MOXKHO PA3IMYHBIX TIOCIIEIOBATEIbHOCTEH
TIOSIBJICHHSA IHAPOB, €CJM MAPhl OAHOTO LBETA MEKIY COOOM HE Pa3IIMIHbI?

60. Crompkumu ciocodoamu 30 pa3TMIHBIX KHAT MOYKHO PA3JIOKUTh Ha 3 CTOTIKH
TaK, YTOOBI B KAKI0M cTOTIKE ObL10 10 KHMr?



Pasznen 2. OcHOBBI TeOpHH BepOSITHOCT e
Tema 2.1. Ciiyuaiinble coobiTusi. Knaccuueckoe onpeaesieHue
BEPOAITHOCTH
YcrHbIii onpoc
Kakue coObITHs HazpBaroTCs AocToBepHBIMU? [IpuBeauTe mpumepsr?
Kakue coObITHS Ha3pIBAIOTCSA HEBO3MOKHBIMHU? [IpuBenuTe mpumepsr?
UYrto Ha3BIBAETCA BEPOATHOCTHIO COOBITH?
B mapruu wmmeercs 100 peranmed, mATh W3 KOTOPHIX OpaKOBAaHHEIC.
Omnpenenure BEPOATHOCTh TOTO, YTO B3fATad HAyraa ACTAb OKAKETCA
OpaKOBaHHOM.
Urto HA3bIBACTCS OTHOCUTEIHLHOMN YaCTOTOM COOBITHSA?
Kakue coObITHs Ha3zpIBarOTCsS HecoBMeCcTUMBbIMU? [IpuBenmTe pumepsr?
YeMy paBHa cyMMa HECOBMECTHBIX COOBITHIA?
Kakue coObITHS HA3BIBAIOTCS TIPOTUBOTIONOKHBIMH?
Kak ¢opmymmpyercs Teopema CIoKeHHs BEPOITHOCTEMN?
10 YeMy paBHa CymMMa BEPOATHOCTEH TIPOTHUBOIIONIOKHBIX COOBITHIA?
11.Kak popmynmupyercs TeopemMa YMHOKESHHUS BEPOSTHO CTCH?
BeposiTHOCTHAs1 MOJEIB CTYy4aiiHOIO ONBITA
Kakve w3 crneayronmmx HaOOpOB YHCEN 3amaroT BeposTHOCTH B [IOU ¢
YETHIPHMS UCXOOAMMU:
a)0,2;-0,2;0,5;0,5; 0)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. JIaxkmpr Opocaercs moHera. Oopasyror i [19U ucxonsr:
a) «repO BBHITIAT ABAKIBD, «IM(pa BhITIATIA TBAKIBIY;
0) «repO BHITIAJ XOTA ObI OMUH Ppa3y, «1Mdpa BITIANA TBAXKIBD;
B) «Tep0 BBITIAN OJIMH Pa3», «repO BBITIAN XOTA OBl OAWH Pas3y, «repO He BhIMAT
HU pazy»?
3. Usenekaerca omra ®OCrouka nomuHo. Obpazyror nu [IOU cnemyromme
WICXO/IBL
a) «seiHyTa POCTD 0:0%», «BBIHYTA @OCTH 0:1», «CyMMa OYKOB Ha BBIHYTOU
Koctu — HarypanbpHoe yncio, e 6opme 11»?
4. Tlpowssomurcs mBa BeicTpenia o muinenn. Oopasytor nu [1OU crenyromme
WCXOJIBI: «HU OJTHOTO TIOTIATAHMA», «OIHO TIOTIAAHUE)», «HET MPOMaxa», «ecTb
XOTh OJIHO IIOIIaJaHue» ?
5. IlpuBenute ipuMep COOBITHSA, BEPOATHOCTh KOTOPOTo paBHa: a) 0;  ©0) 1.
6. [IpuBenuTe MPUMEPHI OITBITOB, MHOKECTBO MCXO0B KOTOPBIX O€CKOHEYHO.
Knaccuueckoe onpenesieHne BEPOSITHOCTH COOBITHS
1. BeposaTHOCTP HEKOTOPOTO COOBITHUSI B OIBITE C PaBHOBO3MOKHBIMHU
ncxonamu pasHa 0,15. D10 CcOOBITHE CcOCTOMT M3 Tpex HCXOmoB. Uemy
PaBHBI:
a) BEPOATHOCTh KAKIAOTO MCXOMA;
0) uncio 3nemeHToB B [191?
2. 3Has BEPOATHOCTH COOBITHS:
a) «CTPEJIOK XOTsA OBI OAWH Pa3 MOTIAN B LIETbY;
0) «y cTpenka 0oJee IBYX MOTIAJIaHUN B TIEIThY;
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B) «CTPEJIOK MOTIAT TIPH BCEX BHICTPEIIAX»,

YKQXHUTE COOBITHE, BEPOSTHOCTh KOTOPOT'O MOKHO BHIYHCIIUTB.

3. ByayT v paBHOBO3MOKHBIMU UCXOIBI

a) «3JIEMEHT B JICKTPHYECCKOM [IETTH BBIMICIT U3 CTPOS», «HE BBIIIET U3 CTPOS;
0) «cTaHOK TOTPeOyeT BMEMIATeNbCTBA PAbOUYEro», «CTaHOK HE MoTpedyer
BMEIIATEIIFCTBA PA00YETO);

B) «IaMIla B TEJIEBU30PE B TEUCHHE TOAA BBIXOAWT W3 CTPOS», «JIaMIia B
TEJIEBU30PE B TEUECHHUE T'O/Ia HE BHIXOAWT U3 CTPOS;

T) «U3JENHE TIEPBOCOPTHOY, KU3ACIUE BTOPOTO COPTa»?

IpakTHyeckas padora Ned
HenocpencreenHoe BbIYHC/IeHAE BEPOATHOCTEIH

ean: popMupoBaHne yMEHNIT H HABBIKOB BHITHCICHUS BEPOSITHOCTH
co0bITHII M0 KIaccuiueckoii popmyie onpeaesieHNsi BePOSITHOCTH.
3apanue 17151 BbINOJIHEHUS PAKTHYECKOH padoThI

BrraucivTe BEpOSTHOCTH COOBITHH, YKa3aHHBIX B TEKCTE.
1. 3a KpyrJbIM CTOJIOM CUIAT 5 MYKYMH U 5 skeHIIMH. KakoBa BEpoATHOCTH TOTO,
YTO JIBA JIMLIA OJIMHAKOBOIO M0J1a HE CUAAT PAJIOM, €CIM MECTA 3aHUMAJIUCh
ciyvyaiHo?
2. Ha ctone nmexar 20 3x3aMeHAIMOHHBIX OWJIETOB ¢ HOMepamu 1, 2, ..., 20.
IIpenonasaresns
oepér 3 mooObx Omnera. KakoBa BEpOATHOCTH TOTO, YTO OHU U3 TIEPBBIX YETHIPEX?
3. Umeercs 6 oTpe3kOB, AJIMHBI KOTOPBIX PABHBI COOTBETCTBEHHO 2, 4, 6, 8, 10, 12
EAVHHULIAM.
Haiitu BeposATHOCTh TOTO, UTO C MOMOUIBIO B3SATBIX HAYTaad TPEX OTPE3IKOB MOKHO
MOCTPOMUT TPEYTOJIbHUK.
4. IIaTp CTYAEHTOB U3 IPyNIbl U3yYaOT AHITIMHUCKUM A3BIK, LIECTh CTYACHTOB —
HEMELKHU U
CEMb CTYIEHTOB — (hpaHIly3CKui 13bIK. CrydaiiHbIM 00pa30M BBIOPAHO YETHIPE
CTYHECHTA.
KakoBa BepOATHOCTB TOTO, YTO IBOE U3 HUX U3YYarOT AHINIMUCKUW A3BIK, OJTUH
HA3y4aeT
(dhpaHIy3CKUN U OJTUH — HEMETIKHA?
5. Ha cemu kaproukax Harmcansl mdpsr ot 1 no 7. Haymauy u3BnekaroTcs nse
KapTOYKH.
KakoBa BEpOATHOCTH TOTO, YTO CyMMa LM(p HA ITUX KAPTOUKAxX OyAeT YETHOMU?
6. B mactepckyto it peMoHTa noctymnuno 10 TeneBu3opoB, U3 KOTOPhIX 3
HY)KIAFOTCS B 00meM peMoHTe. Mactep Hayram Oepér nepsoie S mTyk. Kakosa
BEPOATHOCTH TOTO, YTO JIBA U3 HUX HYKIAIOTCA B 0OIIEM peMOHTe?
7. bpocaroTca 1Be UrpajibHbIEe KOCTH. HalTH BEPOATHOCTH TOTO, YTO BBIIAACT
OJIMHAKOBOE



yuc0 04KoB Ha 00emx OOCTaX, ¥ BEpOITHOCTH TOTO, 4TO Ha 00enx POCTIX
BBITIAZIET YETHOEC

YHCIIO OYKOB.

8. 13 momHO# Koozl KapT (52 KapThl) BBIHUMAETCA HayTraa TPU KapTel. Havtu
BEPOSITHOCTb

TOTO, YTO 3THUMH KapTamu OyIyT TPOHKA, CeMEPKA U TY3.

9. TenehoHHBII HOMEP COCTOUT U3 TATH LMpp. HalTh BEpOATHOCTH TOTO, UTO
HOMED Telle(poHa CITyUarHO BRIOPAHHOTO a0OHEHTA HE COAEPIKUT OJTMHAKOBBIX
1udp.

10. B maxmarHOM TypHHUpE y4acTBYIOT 20 4eTOBEK, KOTOPhIE Pa30OMBAIOTCSA HA JIBE
TPyTIIBI TIO

10 gemosek. OnpenenuTh BEPOATHOCTH TOTO, YTO YETHIPE HAMOOJIEE CHITbHBIX
WTIPOKa pas-

Jlemarcs Mex1y TpyIaMu IOpOBHY.

11. YeTplpEXTOMHOE COYMHEHHE PACIIONIOKEHO HA TOJIKE B CIIy4aHHOM MOPSAKE.
Haiitu BepoATHOCTB TOTO, YTO TOMA CTOAT B JIOJKHOM MOPAAKE CIIPaBa HAJIEBO WU
CJIeBa HAIIPaBO.

12. KakoBa BEpOSTHOCTb TOTO, YTO YETHIPEX3HAYHBIA HOMEP CIIy4YalHO B3STOTO
aBTOMOOWIIS B

OOIBIIOM TOPOJIE UMEET BCE LIM(PPHI Pa3HBIE M BEPOATHOCTH TOTO, YTO OH UMEET
BCe U PBI OTMHAKOBHIE?

13. TTomHas komoaa kapt (52 KapThl) ASTUTCS ToTojiaM. HalTu BEposITHOCTh TOTO,
YTO YUCJTIO

YEPHBIX M KPACHBIX KapT B 00E€HX MavyKax OyAeT OMUHAKOBBIM.

14. Ha nonke nexar 15 yueOHUKOB, U3 HUX 7 — 110 Maremaruke. CTyAeHT Hayaady
oepér 3

yueOHmKa. KakoBa BEpOATHOCTH TOTO, YTO B3ATHIC YICOHUKH — YUSOHUKH TIO
MareMaruke?

15. UrpanpHas kocTs Opocaercs nasa pa3za. KakoBa BEpOATHOCTB TOTO, YTO CyMMa
BBITIABIITNX

OYKOB OyzieT He MeHee 7 u He Oomee 107

16. B ypHe 2 6enpix u 4 yépHbix mapa. 3 ypHsI mapamMu nocnenoBareIbHO
W3BIICKAIOT BCE

nrapel. KakoBa BEpOSTHOCTH TOTO, YTO B TIOCIIEAHEH mape 0o0a mapa OymayT
YEPHBIMU?

17. Crynment 3naer 15 u3 20 Bonpocos yueOHOM nporpammel. Ha 3x3amene
TIpeIaraeTcs OTBETUTh Ha 3 BOTIPOCA, KOTOPHIE BRIOMPAFOTCS CITyYalHBIM
oOpazom. KakoBa BeposTHOCTH TO-

O, YTO CTYIEHT CMOXET OTBETUTH HA MPEJIOKEHHBIE BOITPOCHI?

18. OTpe3ok NpsaMow, yTMHA KOTOPOTO paBHA 2, AEMUTCS CIIyYalHBIM 00pa3oM Ha 3
YacTH.

Hatit BEpOATHOCTB TOTO, YTO M3 MOJTYYEHHBIX YACTEH MOKHO IMOCTPOUTH
TPEYTOJIbHHUK.

19. CriopTrBHas kKOMaHIa COCTOUT U3 20 CIIOPTCMEHOB, U3 KOTOPBIX 5 OOKCEPOB, 7
LITAHTMCTOB



u 8 0op1oB. [l Oecesl ¢ KypHAIMCTOM OBLIO BRIOPAHO CIyYalHBIM 00pazom 3
CTIOpT-

cMeHa. OnpeaenuTs BEPOITHOCTh TOTO, YTO BRIOPAHHBIE CIIOPTCMEHBI
MPEACTABIISIOT pas3-

JTUYHBIE TUCIATIINHBI CTIOPTA.

20. Ha Bochmu kaproukax Hamucansl rdpsr ot 1 no 8. Haymauy usBnekarorcs ase
KapTOYKH.

KakoBa BEpOATHOCTH TOTO, YTO CymMMa LM(p, HAMMCAHHBIX HAa STUX KAPTOYKAaX,
oymer He

MmeHee 127

21. bpocarorcs aBe urpaiibHble KOCTU. HaliTu BEpOSTHOCTH TOTO, YTO CyMMa
BBITIABIITUX OYKOB

oymet He 6onee uem 10.

22. Kaxxmas w3 mudp 1, 3, 5, 6 u § HarmucaHa HA OJTHOM U3 T TH KAPTOUEK.
KapTouku nepementuBaroT 1 pacKiaaapIBatoT B paa. KakoBa BEpOATHOCTh TOTO, UTO
TTOJTyY€HHOE TIATH3HAYHOE

YUCTIO OyAeT MeIUThCsA Ha 47

23. Hayran BeiOupaeTcst IByX3HaqYHOE YMC0. OnpeaenuTs BEPOITHOCTD TOTO, UTO
cymMMma

M(p 3TOTO YKCHA ABIIAECTCA TPOCTHIM YHUCIOM.

24. U3 moyHOTO HAOOpa AoMuHO (28 mITyK) Haymady BeIOMparoT 7 koctei. Kakosa
BEPOATHOCTb

TOTO, YTO CPEAN HUX OKAKETCS TPH KOCTH C HIECTHIO OUKAMH?

25. I'pynna, cocrodmas u3 8 4eaoBeK, 3aHUMAET MECTA 3 KPYIJIbIM CTOJIOM B
ciy4aiHOM Topsake. KakoBa BEpOSTHOCTB TOTO, YTO TIPH STOM JBa OTPEACTCHHBIX
JIMLA OKAKYTCS CUIAIIAMU paoM?

Tema 2.2. BeposiTHOCTD CJI0KHBIX COOBITHH
YcrHbIii onpoc

1. TloHATHE NPOTHBOIIONIOKHOTO COOBITHS; (POPMYIIa BEPOITHOCTH
MMPOTUBOTIONIOKHOTO COOBITHSI.

2. Jlate ompeneneHue CyMMBI IBYX COOBITHH. 3ammcaTsh GopMyiry
BEPOSITHOCTH CYMMBI JIBYX COOBITUNA Y IPUBECTH TIPUMEP €€ PUMEHEHHUS.

3. JlaTth ompeaeneHue yCIOBHOM BepoATHOCTH. Koraa ycinoBHas BEpOATHOCTh
paBHa HYJIO?

4. JlaTe ompenerieHre HE3aBUCUMBIX COOBITHI. 3ammcars Gpopmymy
BEPOSTHOCTH NIPOM3BEICHUS HE3aBUCUMBIX COOBITHI U TIPUBECTH TIPUMEDP €€
TTPUMEHEHHS.

5. 3ammcarp Qopmymy MOTHON BEPOSATHOCTH Y IPUBECTH TIPUMEP €€
TTPUMEHEHHS.

6. 3amucate Gopmyiy batieca u ipuBecTH IpUMep €€ TPUMEHEHUS.

Teopema c/10:keHHUSI BEPOATHOCTEH

1. [Ipy KakoM YCIIOBMM BEPOATHOCTh CyMMBI JBYX COOBITUH paBHA CyMMe

BEPOATHOCTEN 3THX COOBITHIA?



2. PaccMoTpuM OTBIT ¢ TOAOpAachIBAaHUEM HUTpadbHOM KOCTH. [lycTs coObITHE A
O3HAYAET, YTO YMCJIO BBHITIABIIMX OYKOB MEHbIE 3, a B — ymncmo BrmaBmmx
O4YKOB MeHbIIe 5. Uemy paBHa P(AU B)?

3. Uemy paBHa P(4AUB), €CITA KAXKIBIA SJIEMEHTAPHBIA WMCXOH COOBITHS A
BXOJIUT TaKKe B coOnITHe B?

4. PaccMoTpuM OIBIT ¢ oAOpackiBaHWEM UrpaibHOM KocTh. [lycte A={1, 2},
B={2, 4}, C={1, 4}. Ot cOOBITHSI HECOBMECTHBI B COBOKYMTHOCTH. byzer mu
BEPOATHOCTh MX CYyMMBI PaBHA CyMM€ MX BEPOSTHOCTEW?

5. Kakwe u3 cnenyronux yTBep:KACHAA PABHBL:

a) BEPOATHOCTh CYMMBI TPEX TOTIAPHO HECOBMECTHMBIX COOBITHI paBHA CyMMe

BEPOATHOCTEN 3THX COOBITHIA;

0) BEPOATHOCTh CyMMBI TpPEX COOBITMA paBHA CyMME€ BEPOATHOCTEW 3STHX

COOBITHH;

B) BEPOATHOCTH CYMMBI TPEX HECOBMECTUMBIX COOBITHMM paBHa CyMMe

BEPOATHOCTEN 3TUX COOBITHIA?

6. MoskeT 11 BEpOSTHOCTh CyMMBI TPEX COOBITUN OBITH:

a) MEHBIIIE CYMMBI BEPOSITHOCTEH ITUX COOBITHIA;

0) OOMbIIIe CyMMBI BEPOSTHOCTEN ITUX COOBITHIA,

B) PaBHOM CyMMe€ BEPOATHOCTEH 3TUX COOBITHH;

T') pPaBHOM BEPOSITHOCTH OJTHOTO U3 CIIAraeMBbIX;

1) paBHOW BEPOSTHOCTH CYyMMBI JABYX CIIaraeMbIX?

He3aBucumbie coObITHS

I. [Ipy kKakoM YCIOBHM BEPOATHOCTh TPOM3BEACHHS IBYX COOBITUMA paBHA
TIPOU3BEICHHAIO BEPOSTHOCTEH ITUX COOBITHIA?

2. MoskeT 1 BepOATHOCTh POU3BEACHUA IByX HE3aBUCUMBIX COOBITHUIM OBITH:

a) O0JIbIIIe BEPOSTHOCTH OJTHOTO M3 ITUX COOBITHH;

0) paBHOM BEPOSITHOCTH OTHOTO U3 ITUX COOBITHIA,

B) MEHBIIIE BEPOSTHOCTH OTHOTO M3 ITUX COOBITHIA?

3. Uemy paBHa BEpOATHOCTh CYMMBI JIByX HE3aBUCUMBIX COOBITHI?

4. PaccmoTpumM ombIT ¢ IogOpackiBaaueM urpabHor Koctu. [Tycts coOpTre A

O3HAYAET, YTO YMCIIO BHITIABIIMX OYKOB MEHBIIE TPeX, a B — 4mcio BhIMIaBIIMX

OuYKOB MeHbIIe 5. bynyT mu coobiTus A u B He3aBrucumb!?

5. Moryr nu ObBITh HE3aBUCUMBIMHU cOObITHS A u B, ecmu kaxnmpiid

3JIEMEHTAPHBIN UCXOA COOBITHS A BXOIHT U B coOpanue B?

6. U3 kaprouex 100, 010, 001 mayram usenekaerca omna. Ilycts coObitve 4.,

1=1, 2, 3 03Ha4aeT, YTO B KAPTOUKE HA 1-M MECTE CTOMT 1.

a) byayt v coObiTus A1, Az, A3 IOMApHO HE3aBUCHUMBI?

6) Bepno 1y, uto P(4, N A, N A,)=P(A1)P(A2)P(A3)?

7. BEepHO 1M, 4TO BEPOATHOCTh MPOU3ZBEACHUS TPEX MOMAPHO HE3ABUCHUMBIX

COOBITHI PaBHA MPOU3BEICHUIO BEPOSTHOCTEH ITUX COOBITHI?

Yc0BHBIC BEPOSITHOCTH

1. ITycte U 1 V — COOTBETCTBEHHO JOCTOBEPHOE M HEBO3MOKHOE COOBITHH.
Uemy paBHa: a) P(U/A); 0) P(V/A)?

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



3. PaccmoTrpum ommIT ¢ momOpaceiBanMeM urpanbHOM Koctu meaxkasr. [lycts
COOBITHE A O3HAYAET, UYTO «CyMMa BBINIABIIMX OYKOB Ye€THa», B — «cymma
oukoB Oompire Ha 9», C — «CyMMa BBITIABIIMX OYKOB MEHBIIE YEThIpex», D —
«cymma BhImaBmux oukos Oombmie 10». Haiimure P(A), P(B), P(C), P(D),
P(ANB),P(ANC),P(BN D).

4. MoskeT 1 BEpOATHOCTh POU3BEACHUS IBYX COOBITHIA OBITH!

a) O0JIbIIIe IPOU3BENCHUS BEPOATHOCTEH STUX COOBITHH;

0) paBHOM MPOU3BEICHUIO BEPOATHOCTEM ITUX COOBITHH;

B) MEHBIIIE POU3BEICHUSA BEPOSITHOCTEH STUX COOBITHIA?

5. MoxeT BepOATHOCTh TIPOU3BEIACHUS JIByX COOBITHI OBITH:

a) O0JIBIIIE BEPOSTHOCTH OJTHOTO U3 COMHOKHUTEIICH;

0) MEHBIIIE BEPOSTHOCTH OTHOTO W3 COMHOKHUTEIIEH;

B) PaBHOU BEPOATHOCTH OAHOTO W3 COMHOXKUTENEH?

6. [1pu xakom ycnmosum He umeeT cmbicna P(B/A)?

IIpakTnyeckas padora NeS
OcHoBHbIE GopMYJ/IbI TEOPUH BEPOAATHOCTEH
Hean: oB1ageHne yMEeHUsIME U HABBIKAMU PellieHUsI 32124 HA BbIYHC/IEHHE
BEPOSITHOCTH CJIOKHBIX COOBITHI.
3ananusi 17151 BbINOJTHEHUS MPAKTHYECKOIT Pad0ThI

1. JIns curHanusatmy o0 aBapuM yCTAHOBIICHBI JBA HE3aBUCUMO
padoTarOImMX CUTHATM3AaTopa. BEpOATHOCTH TOTO, YTO TIPU aBAPHUU CUTHATTU3ATOP
cpaboraert, posHa 0,95 mis ieporo curHanusaropa u 0,9 s Broporo. Haiiru
BEPOATHOCTH TOTO, UTO TPHU aBaApUX Pa0OTAET TOTBKO OJIMH CUTHAIIA3ATOP.

2. JIBa cTpenka CTpenstoT M0 MUILIEHU. BEpOATHOCTh MONMAaJaHys B MUILIEHb
MpU OHOM BBICTpPEE AJid NepBoro crpenka pasHa 0,7, a qys sBroporo — 0,8. Haiitu
BEPOSITHOCTH TOr0. UTO NpU OTHOM 3aJIIe B MUILIEHb TONAIaeT TOJBKO OOUH U3
CTPEJIKOB.

3. BepoATHOCTh OAHOTO MOMNAJAHKMA B LIEJb TIPH OAHOM 3aJII€ U3 ABYX
opyaui pasHa 0,38. HaiiTu BEpoATHOCTh MOPaKEHUs LIEJIU MPU OJTHOM BBICTpENE
MIEPBBIM M3 OPYJMM, €CIIU U3BECTHO, YTO JJI1 BTOPOTO OPYAMs 3Ta BEPOATHOCTD
pasHa 0,8.

4. BepoATHOCTB TOTO, YTO MIPX OJHOM M3MEPEHUH HEKOTOPOH (hr3HUIECKOM
BEJIMYMHBI Oy/IET JOTYIIEHA ONTHMOKA, TIPEBBIIAIONIASA 3aJ0PHYI0 TOYHOCTh, PaBHA
0,4. IlpousBeneHsl TpU HE3aBUCUMBIX M3MeEpeHUs. HallTh BEpOATHOCTB TOTO, YTO
TOJIBKO B OJTHOM M3 HHX JOIYIIEHHAS OIMUOKA TPEBBICUT 3aJaHHYIO TOYHOCTb.

5. U3 maptum u3aenwii ToBapoBel OTOMPAET U3/IETUS BBICIIETO COPTa.
BeposaTHOCTh TOro, 4TO HayAadyy B3ATOE U3ENUE OKAKETCS BBICIIETO COPTA, PABHO
0,8. HaiiTi BEpOSTHOCTH TOTO, YTO M3 TPEX MPOBEPEHHBIX U3/IEJIUMA TOJIBKO JBa
W3JIENMA BBICILErO COpTa.

6. YCTPOMCTBO COCTOUT M3 TPEX FJEMEHTOB, PA0OTAOIIUX HE3aBUCUMO.
BeposarHocTr 6€30TKaTHOM paboTHI (3a BpeMs t) epBOro, BTOPOTO U TPETHETO



37IEMEHTOB COOTBETCTBEHHO paBHO 0,6; 0,7; 0,8. Haiitu BEpOATHOCTH TOTO, 4TO 3a
BpeMs t 6e30TKaTHO OyayT padoTars: a) TONBKO OAWH 3JEMEHT; 0) TOJIBKO JIBa
3JIEMEHTA; ) BCE TPH SJIEMEHTA.

7. BepoaTHOCTH TOTO, YTO HyKHAs COOPIIMKY JETATh HAXOUTCS B TIEPBOM,
BTOPOM, TPETHEM, YETBEPTOM SIIHUKE, COOTBETCTBEHHO pasHbl 0,6; 0,7; 0,8; 0,9.
Haiity BeposSTHOCTH TOTO, YTO AETAJIMA COAEPIKATCA: a) Ha OOJIee YeM B TPEX
AMAKaX; 0) HE MEHEE YeM B ABYX SATITUKAX.

8. bpomens! Tpu urpansHeie Koctu. Haiitu BeposTHocTH cnemyrommx
COOBITHI: a) Ha KAKIOM M3 BIIABIIMX TPAHEH MOSBUTCA IATH OYKOB; 0) Ha BCEX
BBITIABIIMX TPAHAX TIOSBUTCA OJIMHAKOBOE YMCIIO OKOB.

9. bpomens! Tpu urpansHeie Koctyu. HaliTh BEpOsITHOCTH CleyrOIInX
COOBITHIA: a) Ha IBYX BBITIABIIMX TPAHAX IMOSIBUTCSA OJTHO OYKO, & HA TPEThEH —
JPYTOE YHUCTIO OYKOB; 0) HA JIBYyX BBINABIIMX TPAHAX MMOSBUTCSA OOUHAKOBOE YHCIIO
OYKOB, & HA TPEThEH APYTOE YUCIIO OYKOB; B) HA BCEX BBITIABIIMX TPAHAX MOSIBUTCS
Pa3HOE YHCIIO OYKOB.

10. OTnen TEXHUUECKOTO KOHTPOJIS MPOBEPAET U3IEIIHUA Ha CTAHAAPTHOCTD.
BeposaTHOCTh TOro, 4TO M3AEIHUe CTaHAapTHO, paBHa 0,9. HailTh BeposITHOCTH TOTO,
YTO U3 ABYX NPOBEPEHHBIX M3/IETHI TOJBKO OTHO CTaHIApPTHOE.

IIpakTnyeckas padora Ne6
DopmyJia OIHOI BepossiTHOCTH. BepossiTHOCTD rumores.

Hean: oB1ageHne yMEeHUsIME U HABBIKAMH PellleHUsI BePOSITHOCTHBIX 32124
HA IpUMeHeHne (popMy bl OJTHOH BePOSITHOCTH | (popmy. sl baiieca.

3ananusi 17151 BbINOJTHEHUS MPAKTHYECKOIT Pad0ThI

[E—

OO0pazyroT M ABa TIPOTUBOTIIONIOKHBIX COOBITHS TIOTHYIO TPYTITY COOBITHIA?

2. Ecnu cymMMa BepOSTHOCTEM COOBITHI paBHA 1, MOKHO yTBEPKIAATh, YTO OHHU
00pazyroT noyHyto rpymmy? A Hao060poT?

3. Moryt qu cobeitus A, B, C, cpenu xotopbix A u B HezaBUCHMBI U UMEIOT
OTJMYHBIE OT HYJISl BEPOATHOCTH, OOPA30BBIBATH TOJHYFO TPYIITY COOBITHIA?

4. V3BECTHO, YTO Ka)KAbIM 3JIEMEHTapHBIA MCXOA M3 A BXOAUT MO KpanHeH
Mepe B OIHO W3 HECOBMECTUMBIX COObITMH B wmimu C, He SBISIOMIMXCS
MPOTHUBOTIONOKHBIMU APYT 1pyry. bymer nu cripasepnmba Gopmyna moTHOM
BEPOSITHOCTH:

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

1. B ypHy, comep:kantyro n miapos, OIyIHEH OebIN MIap, TOCe Yero Hayaady
W3BJICUEH OWH ap. HalTh BEpOATHOCTB TOTO, YTO U3BJICYECHHBIN MIAP OKAXKETCA
OenBIM, €CITM PABHOBO3MOKHBI BCE TPEIITONIOKEHUS O TIEPBOHAYAITBHOM COCTABE

mapos (T10 1BETY).



2. B BeruncnuTensHOM 1a00paTOpUH UMEIOTCS MIECTh KIABUIIHBIX
aBTOMATOB Y YETHIPE MOJyaBTOMaTa. BepoATHOCTh TOrO, YTO 3a BPEMS BBITIOJTHEHUS
HEKOTOPOTO pacyera aBToMar He BhIMAET U3 cTpos, pasHo 0,95; nis momyasromara
BepoATHOCTH paBHa 0,8. CTymeHT TIPOM3BOAMT pacyueT Ha Hay/1ady BHIOPAHHOM
MaiyHe. Halti BepoATHOCTB TOTO, YTO A0 OKOHYAHMA PAcu€TOB MAIlIMHA HE
BBIMAET U3 CTPOA.

3.B mupaMue AT BUHTOBOK, TPH U3 KOTOPBIX CHA0KEHBI ONITUIECKUM
MpHULEIOM. BEposATHOCTP TOTO, YTO CTPENOK MOPA3UT MUILEHD [PU BBICTPENE U3
BHHTOBKH C ONITUIECKHUM TIpHUIIeNioM, paBHa 0,95; nyisg BUHTOBKH 0€3 ONTHYECKOTO
MpULENa 3Ta BEpoATHOCTh paBHa 0,7. HallTi BEpOSATHOCTH TOTO, YTO MULIEHB
OyZeT MopaskeHa, €CJIA CTPEJIOK TPOMU3BEAET ONMH BBHICTPEIT U3 Hayaady B3ATOU
BUHTOBKHU.

4. B aumuke conepskurcs 12 meranei, M3roroBjieHHbIX Ha 3aBoze Ne 1, 20
neraneid — Ha 3aBozae Ne2 u 18 peraneit — Ha 3aBoae Ne3. BeposaTHOCTb TOroO, 4TO
JieTajb, U3rOTOBJICHHAs Ha 3aBoze Nel, oTmmuHOro Kauecrna, pasHa 0.9; qns
JieTajnel, M3roToBJICHHBIX Ha 3aBoAe Ne2 u No3, 3T BEpOATHOCTH COOTBETCTBEHHO
pasHbl 0.6 1 0.9. HaiiTi BEpOATHOCTH TOTO, YTO U3BJICUCHHAS HAayAauyy ACTalb
OKa’KETCA OTIMYHOTO Ka4eCTBA.

5. B nepsoii ypre comepxkurcsa 10 mapos, u3 HUX 8 OenbIX, BO BTOPOU YpHE
20 mrapoB, u3 HUX 4 Oenbrx. M3 KaxkI0¥ ypHBI Hay/1a4y W3BIIEKIIM TI0 OHOMY MIapy,
a 3aTeM W3 3THUX ABYX IIAPOB B3AJIM OAMH I1ap. HalTh BEpOSATHOCTH TOTO, YTO B3AT
OerbIii miap.

6. B xaxxmoit u3 Tpéx ypH comepkurcs 6 y€pHbIX U 4 Oenpix mapa. U3
MEpBOM YPHBI HayJla4y M3BJICYEH OAUH IIAp U MIEPENOKEH BO BTOPYIO YPHY, ITOCHE
YEero U3 BTOPOM Haya4y U3BJICYEH OJIUH IIAP U MEPEJIOKEH B TPETHIO ypHY. Hantu
BEPOSITHOCTh TOTO, YTO LIAp, HayAady U3BJIEUEHHBIN U3 TPETEW YPHBI, OKAKETCS
OeTBIM.

7. BeposaTHOCTH TOTO, YTO BO BpEMs padOThI IU(PPOBOM FIMEKTPOHHOM
MAalIMHBI IPOU30MAET COOM B apU(hMETHIECKOM YCTPOUCTBE, B OTIEPATUBHOM
NaMATH, B OCTAIbHBIX YCTPOMCTBAX, OTHOCUTCA Kak 3:2:5. BeposTHOoCTH
oOHapy:xeHus c00s B apu(h)METHUESCKOM YCTPOWCTBE, B OTIEPATUBHOM MAMSITH, B
OCTaJIbHBIX YCTPOUCTBAX COOTBETCTBEHHO paBHbI 0,8;0,9;0,9. Hailtu BepoaTHOCTD
TOr0. UTO BO3HMKIIHK B MaIIMiHe cOO# Oy/1eT OOHapy KeH.

8. B mupamune 10 BUHTOBOK, U3 KOTOPBIX 4 CHAOKEHBI OTITHYECKUM
MpHULEIOM. BEposATHOCTP TOTO, YTO CTPENOK MOPA3UT MUILEHD [PU BBICTPENE U3
BHHTOBKH C ONITUIECKHUM TIpHUIIeNioM, paBHa 0,95; nyisg BUHTOBKH 0€3 ONTHYECKOTO
MpuLieia 3Ta BeposaTHOCTh paBHa 0,8. CTpenok mopa3ui MUILICHb U3 HayAaqdy
B3ATOM BUHTOBKU. UTO BEpOATHEE: CTPENIOK CTPENSAET U3 BUHTOBKHY C ONTUYECKUM
TIPULIETIOM WTH O€3 Hero?

9. Uucio rpy30BbIX aBTOMAIIWH, MPOE3KAIOIIUX T10 MIOCCE, HA KOTOPOM
CTOHUT OEH30KOJIOHKA, OTHOCHUTCS K YHCHTY JETKOBBIX MAIIWH, TIPOE3KAIONTUX TT0
TOMY 7K€ Tocce Kak 3:2. BeposaTHOCTH TOTo, 4T0 OyneT 3anpaBisaThCs rpy30Bas
MammHa. PasHa 0.1; misa erkoBoi MamuyHe! 31a BeposaTHOCTH 0,2. K GeH30K0I0HKE
NoJIbexan JJis 3arpasky MauHa. HailTu BEpOATHOCTh TOTO, YTO 3Ta IPy30Bast
MaIlYHa.



10. U3nenue nposepsaeTcsa Ha CTAaHAAPTHOCTh OJTHAM U3 JIBYX TOBAPOBEIOB.
BepoaTHoCTh TOrO, 4TO M3AEIME TIOTIAAET K MEPBOMY TOBapoBey, pasHa 0,55, a ko
Bropomy — 0,45. BeposaTHOCTD TOTO, UTO CTAaHAAPTHOE M3AEIHE OyAeT MPU3HAHO
CTaHIAPTHBIM, NIEPBBIM TOBapoBenoM, paHa 0,9, a sTopeiMm — 0,98. CrannapTHOe
W3zIenue OyIeT MPU3HAHO CTaHAAPTHBIM. HaiTi BEpOATHOCTH TOTO, UTO 3Ta
W3EIIUE POBEPUII BTOPOM TOBAPOBEN.

Tecr

Bapuanr 1.
1. CxoJTbKUMU CITOCO0aMM MOKHO COCTABUTH PACITMCAHUE OJTHOTO YUYEOHOTO
JHA U3 5 PazIuuHBIX YPOKOB?
1)30 2) 100 3) 120  4)5
2. B 9«b» kmacce 32 yuammxcs. CKOTBKHUMH CITOCOOAMU MOKHO
chopMHpOBaTh KOMaHAY W3 4 YETOBEK I YYaCTHSA B MATEMAaTHIECKON
omMMnuae?
1) 128 2)  359603)36 4)46788
3. CKOMBKO CYILIECTBYET PA3IUYHBIX JBY3HAYHBIX YMCE, B 3AITMCH KOTOPBIX
MOXKHO HMCTIONB30BaTh 1udpsi 1, 2, 3, 4, 5, 6, eciu trppsl B YKCHIE TOTKHBI
OBITH PA3TUIHBIMHA?
1) 10 2)60 3)20 4)30
4. Boruucnutse: 6! -5!
1) 600 2) 300 3) 1 4) 1000
5. B samuke Haxogurcs 45 mapukos, U3 kotopbix 17 6emsix. [lorepsamu 2 He
Oenpix miapuka. KakoBa BEpOATHOCT TOTO, YTO BHIOPAHHBIN HAYTa[ MIAPUK
Oymet 6erpiM?

17817
1)452)433) 25 4) 35

6. Bpocarot Tpu MoHeTHI. KakoBa BEpOATHOCTH TOTO, YTO BHITMIAAYT JABA OpJia
Y O/THA perka’?

3 1
2 2 05 3)0,125 4) 3

6. B nenexno-penieBoit morepee Ha 1000000 ouneros paseirpsiBaercs 1200
BeleBbix U 800 neHeKHbIX BhIMIphIled. KakoBa BEpOSTHOCTD BBIMTphIIIA?
1)0,0012

2) 0,00012
3) 0,0008

4) 0,002

Bapuanr 2.

1. CxoJTbKO pa3IMYHBIX MATU3HAYHBIX YUCE]T MOKHO COCTaBUTh U3 1udp 1, 2, 3, 4,
59

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



2. UMeroTca noMUa0psl, Orypibl, JTyK. CKOJIBKO PAa3IMYHBIX CAJIATOB MOMKHO
TIPUTOTOBHUTH, €CITA B KAKIABINA CAJIaT JOKHO BXOIUTH 2 Pa3NUYHBIX BUAA OBOIICH?
) 3 2) 6 3)) 2 4) 1

3. CronmpKuMU crioco0amMu U3 9 yueOHBIX PEAMETOB MOKHO COCTABHTH

pacrcanue y4eOHOTO THA U3 6 PasIMIHBIX YPOKOB.
1)  100002)  604803) 56 4) 39450
8/

4. Boruucnure: g/
4

H 2 2) 56 3) 30 4 3
5. B urpansHoit komone 36 kapt. Hayran BeiOupaercs ogHa kapra. Kakosa
BEPOSATHOCTh, YTO 3TA KapTa — Ty3?

1 011 36
1)362)353)94)
6. Bpocarot nBa urpaapHbeIx Kyouka. KakoBa BEpOITHOCTH TOTO, YTO BBITIAAYT JIBE
YETHBIC LH(PPHI?

2
1)025  2)$3)05 4) 0,125

7. B xop3une nexar rpuosl, cpear Kotopsix 10% oensix u 40% peoxux. Kakosa
BEPOATHOCTH TOTO, YTO BEIOPAHHBIN TPUO OEIIBINA MITH PHIKAMN?

1)0,52) 0,43) 0,04 4) 0,8

Bapuanr 3.

1. CkonmbKHMMH cIOCOOAMU MOXKHO PAcCTaBHUTh 4 pa3IMIHbIE KHATH HA KHMKHOK
TMOJIKE?

nHh 24 2) 4 3) 16 4) 20

2. CKONBbKO AMaroHane MMeeT BBIMYKIIbIi CEMUAYTOIBHUK?

nh 30 2 21 3 14 4 7
3. B ¢yrOomnpHoM komanae 11 yenosek. HeoOxoaumo BRIOparh KarmmTaHa v €ro
3amecturels. CKOJIbKUMH CTIOCOOaMH 3TO MOKHO C/IENaTh?

Iy 22 2)11 3)150 4) 110

n!

4. Coxparure 1podb: (4 1),
_n_ L 2
1)12) n+l 3) n+l 4) n+l

5. KakoBa BepOATHOCTb, UTO TIPX OTHOM OPOCKE UTPATBHOTO KyOHKa BBITIAIAET
YUCJIO OYKOB, PABHOE YETHOMY YHCITY?

1 1
)s 2)0,5 3)5 4 0,25
6. Kars u Assg numyTt qukrast. BepostHoCcTh TOTO, 4TO KaTtsd MomycTyT ommoky,
coctasmsieT 60%, a BeposTHOCTH OmMOKHM y AHM coctasiseT 40%. Havitu

BEPOSITHOCTH TOTO, YTO 00€ IEBOYKH HAITUIIYT JUKTAHT O€3 ONTHUOOK.
1)0,25 2)0,4 3) 0,48 4) 0,2



7. 3aBon Bhintyckaet 15% npoaykumu Beiciiero copta, 25% - nepsoro copta, 40%
- BTOPOTO COPTa, a BCE OCTaNbHOE - Opak. Hailth BepoATHOCTH TOTO, UTO
BBIOPAHHOE U3/CITUE HE Oy/IeT OPaKOBAHHBIM.

I 08 2) 0,1 3)0015 4) 0,35

Bapuanr 4

1. CxompKMMU CTTOCOOAMHM MOTYT BCTaTh B O4EPE/Ih B OMICTHYIO KAacCy 5 YEnOBeK?
Hs 2) 120 3) 25 4) 100

2. CKOJBKHAMH CIIOCO0AMU U3 25 YUEHHKOB KJIAcCa MOKHO BBIOPATH YETHIPEX IS
y4acTHs B MPa3IHUYHOM KOHLIEpTE?

1)12650 2) 100 3) 75 4)10000

3. CKONBKO CYIIECTBYET TPEX3HAYHBIX YHceN, Bce muppbl. KoTopeix HeyeTHbIE 1
pa3TUYHEIE.

Iy 120 2) 30 3) 50 4) 60

(n+1)/
4. Ynpocrute BhIpakeHHE. (, )/

n+l

1)0,52) 7=3 3) n'-n4) n-1

5.KakoBa BEpOATHOCTB, UTO peOSHOK pOIUTCs 7 yucma’?
7 7 7 7
1) 30 2) 123) 314) 365
6. Kaxxapiii U3 Tpex CTPEIKOB CTPEJIIET B MUILIEHD TI0 OAHOMY pasy, MpUYEM
MonajaHus nepBoro crpesika cocrasiaet 90%, sroporo - 80%, Tpetbero - 70%.
Haiinure BEposTHOCTH TOTO, YTO BCE TPU CTPENKA MOMNAAyT B MUILEHb?
10,504 2) 0,0063) 05 4) 03
7. U3 30 yuennkoB crioptkiacca, 11 3annmaetcs ¢yroosom, 6 - Bonerdomom, 8 -

Oerom, a OCTaJTbHBIE TIPHDKKAMU B JUTMHY. KakoBa BEpOSTHOCTH TOTO, YTO OJTMH
MMPOM3BOIHFHO BRIOPAHHBIM YUSHHK KJIaCCa 3aHUMAETCSI UTPOBBIM BHUIOM CTIOpPTA?

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

Bapnant S

1. CkonbKo CymIecTBYeT BApUAHTOB paccakuBaHusa 6 rocter Ha 6 CTyabax?

) 36 2) 180 3) 720 4) 300

2. AH# pemmiia CBapyUTh KOMIIOT W3 PpyKTOB 2-yX BUIOB. CKOJIBKO PA3TUIHBIX
BApUAHTOB (TI0 COYETAHUIO (PPYKTOB) KOMITOTOB MOXKET CBAPUTHh AHS, €CIIM y Hee
nmeeTcs 7 BUIOB (ppyKTOB?

nHn 14 2 10 3) 21 4) 30

3. CKOJIbKO CYTIECTBYET OOBIKHOBEHHBIX IPOOESH, YUCIIUTEITh Y 3HAMEHATEITh
KOTOPBIX - MPOCTHIE PA3TUYHBIC YHUCTa He Oobie 207

) 8 2) 56 3) 20 4) 60

1 1
4. YIpOCTHTE BBIDAKCHUL: (41 = (+2)/




(n+1)! n+1/ (n+1)/

D e2)y 2) -2 3) w2y O

5. KakoBa BepOSITHOCTb TOTO, YTO BRIOPAHHOE JIBY3HAYHOE YHCIIO JETUTCS HA 127
12 4 12 90

)o02)a53) 5 4 %

6. Hukomait u JIeoHH T BRITIOTHAIOT KOHTPOJIBHYIO padoTy. BeposTHOCTh OmMOKHM
ripu BeruMciieHuax y Hukonas cocrasmser 70%, a'y Jleonnna - 30%. Haiinure
BEPOATHOCTH TOTO, uTO Jleonnn momyctut omumoOKy, a Hukomait Her.

1)0,21 2) 049 3) 05 4) 0,09
7. My3bIKaibHas TIKOIA POBOAUT HA0OP ydammxcs. BeposaTHOCTh OBITh HE
3aYMCJIEHHBIM BO BpPEMsl POBEPKU MY3bIKAIBHOIO ciyxa cocrasisiet 40%, a
yyBcTBO pUTMa - 10%. KakoBa BEpOATHOCTh MONOKUTEIBHOTO TECTUPOBAHUA ?
1)0,52) 04 3) 06 4) 0,04

Bapuant 6

1. Cxompkumu criocodamMu MoxkHO ¢ iomotibio Oyks K, A, B, C 0003HaunTh
BEPILUMHBI YETHIPEXYTOJbHUKA?

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

2. Ha mosnke crost 12 xumr. Hane Hamo B341h 5 kHur, CKOIBKHMMH CIIOCOOaMH OHA
MOJKET 3TO C/Ienarh?

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

3. B 12 - tut stasxxaoM nome Ha 1 staxke B udt camarcs 9 yenosek. M3pecTHo, 4TO
OHH BBIWIYT IpymnaMu B 2, 3 u 4 yenoBeka Ha pa3HbIX dTaxkax. CKOJbKUMU
croco0amMu OHA MOTYT 3TO CAENaTh, €ciy Ha 2 - OM 3taxke T HE
OCTAHABIIMBACTCSA?

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

n! n—1/

4. YIpOCTHUTE BBIPAKEHUE: (n+1) _ i
-1 nl/=(n—1)! -1

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

5. B smuKe ie:kar KapTOuKU ¢ OyKBaMH, U3 KOTOPBIX MOKHO COCTaBUTh CJIOBO
«anexTpuukammsy. Kakosa BEposITHOCTh TOTO, YTO HAyTa/l BEIOpaHHAs OyKBa

OKaxeTcs OyKBOU K?
1 1 2

1)72)7 3) 14 4) 33

6. Kaxxapiii U3 Tpex CTPENIKOB CTPEIIIET B MUIIEHD TI0 OJHOMY pasy, MpUYeM
BEpOSTHOCTH Nonaaanus 1 crpenka cocrasnset 80%, Broporo - 70%, Tperbero
60%. Haiinute BEpOATHOCTh TOTO, YTO JIBO€ U3 TPEX CTPEIKOB TOTAIET B MHUIIIEHb.
10,336 2) 0,4523) 0,2244) 0,144

7. B xop3une nmexar Gppykrsl, cpenu kKoTopbix 30% 0ananos u 60% s070K.

KakoBa BEpOATHOCTH TOTO, YTO BRIOPAHHBIM HayTax GPyKT OyAeT OaHAHOM WU
A0IMOKOM?



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

Bapuanr 7

1. B xop3uHe mexuT: 1010K0, anenbcuH, TperndpyT 1 Madro. CKOIbKUMHU
crioco0amu 4 A€BOYKHA MOTYT MOAETUTH (PPYKTHI? (OAHOM AEBOYKE OAMH (PPYKT)
H4 2) 24 3) 20 4)16

2.Ha niocKoCTH pacriosIo;KeHbl 25 TOYEK TaK, YTO TPU U3 HUX HE JIeXKaT Ha OTHOU
npsAMOX. CKOJIBKO CYILIECTBYET TPEYTOIbHUKOB C BEPIIMHAMM B 3TUX TOYKAx?
1)75 2) 100 3) 2300 4) 3000

3.B rernncHOM TypHHpE yyacTBytoT 10 crioprcMeHoB. CKOBKUMU CTIOCOOaMH

TEHHHUCHUCTHI MOTYT 3aBOEBATh 30JI0TO, CEPEOPO M OPOH3Y?
1) 600 2) 100 3) 300 4)720
P4

4 Berucnmre: Fs A5
H 1 2) 13 3) 12 4 32
5.CiyqaifHpIM 00pa30M OTKPBIBAECTCS YYCOHUK JTUTEPATYPHI U HAXOIUTCS BTOPOE
CIIOBO Ha cTpaHulle. KakoBa BEpOATHOCTH TOTO, YTO 3TO CJIOBO HAYMHASTCSA HA
OykBy n1?

1 1 10 10
1) 332)  313)334) 31
6.BcTynurenbHbIN 3K3aMEH B JIMLIEH COCTOUT U3 TPEX TypoB. BeposaTHOCTH oTceBa
B 1 Type cocrasnser 60%, Bo BropoM - 40%, B TpeTheM - 30%. Kakosa
BEPOSATHOCTh MOCTYILICHUS B JTULICH?
1) 0,24 2) 0,12 3) 0,18 4) 0,072
7. B xopoOxe nexar 4 ronyOsIx, 3 KpacHbIX, 9 3€NeHbBIX, 6 JKENThIX TIaPUKOB.

KakoBa BEpOATHOCTH TOTO, YTO BEIOPAHHBIN HIAPHK OyZIET HE 3€ICHBIM?
13 10 15

1) 222) 05 3)224)22

Bapuanr 8

1. Paznoxure Ha ipocThie MHOKHATENH YUCITO 30. CKONBKAMH CTIOCOOAMU MOKHO
3ammMcarh B BUJIE MPOU3BEIACHUS MPOCTHIX MHOKUTENNEH uncyo 307

He 2) 12 3) 30 4) 3

2. CKOJTbKO MOKHO COCTaBUTh M3 MPOCTHIX AeauTenei yrciaa 2730 cocTaBHbIX
YHCEJT, UMEIOIINX TOJBKO JBA MPOCTHIX ACIUTENA?

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

3. Ha mnockocTy AaHbl 8 TOUEK, IPUYEM TPU M3 HUX HE JIEKaT HA OJHOM NPSAMOIA.
CKOJIBKO CyTIECTBYET BEKTOPOB C HAYAJIOM M KOHIIOM B JIFOOBIX IBYX M3 JAHHBIX
TOYEK?

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

4. Beraucnmre: < -P;

)48 2) 94 3) 56 4)9



5. Karst 3a0b11a moCe o0 ¢ py CEMU3HAYHOTO HOMEpa Telie(poHa 3HAKOMOM
nmeBouku. Kakosa BeposaTHOCTH TOTO, uTo Kars HaOpamna tenedoH 3HAKOMOH

JEBOYKH?
1

H 05 2) 01 3)7 4)0,7.

6. Tpu BBIKITIOUATENS] COEIMHEHBI NTApaIIENbHO. BEpoATHOCTD BBIXOAA U3 CTPOSA
MEpPBOro BhIKJIIOUaresns pasHa 3%, Broporo - 4%, Tpetrsero - 1%. Kakosa
BEPOATHOCTH TOTO, YTO LIEITh OyAET PA30OMKHYTa?
nHiz2y 05 3) 0,12 4) 12 *10°
7. Ha 3k3aMeHe Mo MaTeMaTHKe JJIsl yCUIEHHUA KOHTPOJIS Kiace U3 35 ydamnmxcs
paccagunu B Tpu aynuropuu. B niepsyro nocaaunu 10 yenosek, Bo BTOpyto - 12, B
TPETHIO - OCTaJIbHBIX. KakoBa BEpOATHOCTH TOTO, YTO ABA APYTa OKAXKYTCA B OAHOU
ayIUuTopun?

189 157 188

1) 595 2)0.53) 595 4) 595

Bapuant 9

1. CxobKMMU CTTIOCOOAMM MOKHO 3aKPACHUTh 6 KIIETOK TaK, YTOOBI 2 KIIETKU ObLTH
3aKpaIIeHbl KPACHBIM IIBETOM, a 4 IpyTHUe - OEIBIM, YEPHBIM, 3€JIEHBIM ¥ CHHUM?
(KaxapIii CBOWM IIBETOM).

) 120 2) 360 3) 180 4)500

2.CKOTBKAMH CITOCO0AMHU MOYKHO Tpynmy U3 17 yuantuxcs pa3nenuTs Ha 2
TPyTIBI TAaK, YTO0BI B OQHOM IpyTre ObUTO 5 YETOBEK, a B APYyTroH - 12 yemosek.

) 60 2) 8 3) 6188 4)6000

3.Ha nnockoctu nanel 10 Touek, npuyeM TpY M3 HUX HE JIEKaT HA OJHOM NPSMOIA.
CKONBKO CyIIECTBYET JIyU€H C HAYaJIOM B JIFOOOM M3 TAHHBIX TOYEK, MPOXOMAIIAX
yepes MO0y APYTYIO U3 JAHHBIX TOYEK?

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

4. Pemnre ypasHenue: A2y ;=20

I 4,52 4 3)) 5 49

5. B norepee 1000 Guneros, cpeau koTopsix 20 BEIMTPHIIHEIX. [ [proOperaercs

omuH Ounet. KakoBa BEpOSTHOCTH TOTO, YTO 3TOT OWUJIET HEBBIUTPBITITHBIN?
1 49

1)50 2)0,2 3) 59 4)0,5

6. OTnen TeXHMIeCKOTO KOHTPOJIs TUnorpadum «PaBopuT» MPOBEPHN KHUKHYTO
MPOAYKLMIO Ha HATMYMe Opaka. BeposaTHOCTh TOTO, UTO KHUTA HE OpakoBaHHAS
pasra 0,9. Haiiti BEpOSTHOCTB TOTO, YTO M3 ABYX NPOBEPEHHBIX KHUT TOJBKO OJTHA
OpakoBaHHAsI.

1)0,18 2) 081 3) 05 4)001

7. 25 BBITTyCKHUKOB MEAMHCTHUTYTA HAMIPABUIIA paboTarh B TpH cena. B
XarerneeBKy Monajgo 7 MOJIOBIX CIELMAIUMCTOB, B XauamypoBky - 12, B Kpachsie
Orypetirp! - ocrambHbeie. KakoBa BEpOATHOCTD TOTO, UTO TPH APYyra OyAyT CEATh

pasyMHOE, 100pO€, BEUHOE B OJTHOM ceJie?
17 17

) 25 2) 30 3) 05 4)035



Bapuanr 10
1. CkonmbKMMU cIOCOOaMM MOKHO 3aKpacHTh O KIIETOK TaKUM 00pa3oM, 4TOO0bI 3

KJICTKY OBLTA KPACHBIMH, a 3 OCTaBIIHMECs OBLTH 3aKPAIICHBI (Ka)aas CBOUM
LIBETOM) OBLJIBIM, YEPHBIM U 3€TICHBIM?
1) 180 2) 300 3) 120 4) 240
2. Cxonpkumu crioco0amu u3 10 urpokoB BOJICHOOTHHOM KOMaHIBI MOKHO
BBIOPATh CTAPTOBYIO MIECTEPKY?
1)210 2) 60 3) 30 4)240
3. Ha copeBHOBaHMSAX 10 JIETKOM aTJIETUKE NpHexana komaHaa usz 12
cropTcMeHOK. CKOJTBKAMH CITIOCOOAMH TPEHEP MOKET OTIPEACIIUTh, KTO U3 HAX
no0exxuT B 3ctadere 4 mo 100 Ha IEpBOM, BTOPOM, TPETHEM M YETBEPTOM STariax?
1) 1200 2)  880003) K880 4)3000

4. Peumre ypaBHEHHE: . (x-1)=30

) 6 2) 56 3) -5 4) 30

5. Ha kaproukax Beimicansl unciia ot 1 g0 10 (Ha o1HOM KapTOYKeE - OAHO YHUCIIO).
Kaprouku nono;kunm Ha cron U nepeMerani. Kakosa BEpoATHOCTh TOTO, UTO Ha

BBITAIIEHHOM KAPTOYKE OKAKETCs YMCIo 37
3 1

1) 102) 0,1 3) 3 4)0,4

6. U3 mapTum uzienuii ToBapoBen OTOMPAET M3IETHUS BBICILIErO COPTA.
BeposaTHOCTh TOro, 4TO HayAadyy B3ATOE U3ENUE, OKAXKETCA BBICILIETO COPTA paBHA
0,8. Haiinure BEpOATHOCTD TOTO, YTO M3 TPEX MPOBEPEHHBIX U3/IETUMA TOJIBKO IBA
BBICIIETO COPTA.

10384 2) 05 3) 03 4)04

7. Ha copeBHOBaHMSAX TI0 CTPEIIHOE CTPEIIOK MOTAAAET B AECATKY C BEPOITHOCTHIO
0,04, B nematky 0,1, B BocbMmepky - 0,2. KakoBa BEpOATHOCTH TOTO, YTO OJTHUM

BBICTPEJIOM CTPEJIOK HAOEpeT He MEHee BOCKMHU OYKOB.
1)0,14 2)0,3 3)0,24 4)0,34

OTBeTHI K TECTAM

Bapuanr 1

Ne 1 2 3 4 5 6 7
3aaHus

Ne orBeTa |3 2 4 1 2 3 4
Bapuanr 2

1 Ne 2 3 4 5 6 7

3a0aHus
4 No orBera |1 2 2 3 1 1

Bapuanr 3




Ne 1 3 4 5
3aaHus

Ne orBera |1 4 3 2
Bapuant 4

Ne 1 3 4 5
3aaHus

Ne orBeTa |2 4 3 2
Bapunant S

Ne 1 3 4 5
3aaHus

Ne orBeTa |3 2 2 2
Bapuanr 6

Ne 1 3 4 5
3aaHus

Ne orBeTa |3 2 3 1
Bapunant 7

Ne 1 3 4 5
3aaHus

Ne orBeTa |2 4 1 2
Bapuanr 8

Ne 1 3 4 5
3aaHus

Ne orBera |1 4 3 2
Bapuanr 9

Ne 1 3 4 5
3aaHus

Ne orBeTa |2 1 2 3
Bapunant 10

Ne 1 3 4 5
3aaHus

Ne orBeTa |3 4 1 2

Kputepuii oueHku:

4 - 5 3aganuii — oreHka 3
6 - 3aganuii — orienka 4
7 — 3agaHuii — OLICHKA 5

Tema 2.3. Cxema bepuyiu




YcrHbIii onpoc

1. TlpuBenure mnOpuUMEpPbl 3aBUCHMMBIX TMOCIEAOBATENbHBIX WCHBITAHUM C
(PMKCHPOBAHHBIM YHCIOM UCIIBITAHUN, B KOTOPBIX BEPOATHOCTH HMCXOHAOB OT
WCIIBITAHUA K UCITBITAHUIO MEHSIOTCA.

2. IlpuBeaure mnpUMeEpPbl HE3aBUCUMBIX TMOCIEI0BATENbHBIX MCIBITAHUM C
(PMKCHPOBAHHBIM YHCIOM UCIIBITAHUN, B KOTOPBIX BEPOATHOCTH HMCXOHAOB OT
WCIIBITAHUA K UCITBITAHUIO MEHSIOTCA.

3. IlpuBenutre npuMeEpbl HE3aBUCHUMBIX ITOCIEIOBATENbHBIX WCIBITAHUNA, B
KOTOPBIX BEPOSITHOCTH MCXOJIOB OT UCITBITAHUS K UCTIBITAHUIO HE MEHSETCS U
YUCJIO KOTOPHIX HE (PUKCUPOBAHO, a CITy4alHO.

4. KakoB 3aKOH paclpeneiieHUs YHuCla «YyCIEXOB» B OJHOM HCITBITaHUU
bepHyIu, eciu BEpOATHOCTD «yCIeXa» B KaKAO0M UCTBITAHUM paBHA p?

5. Ilycte X — 4MCIIO «yCHEXOB» B YETHIPEX MCIBITaHUAX bepHymmm. Bepno nw,
YTO

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

6. IlpoBoautrcs n wucmelTaHWid bBepHymIH C BEPOATHOCTBIO «yCIEXa» P B
Ka)KJIOM UCITBITAaHUM. BepoaTHOCTh Kakoro coobiTrs pasHa p™(1-p)™™?

7. Haiinure ommoOKy B CIEAYIOMMX paccykaeHusX. [I[poBoguTcs n uCTIBITaHHNA
BepHyr, B KaXKI0M M3 KOTOPBIX C BEPOATHOCTHIO P HACTYTIAET COOBITHE A.
Hexompl 3TOTO SKCTIEPUMEHTA TIPEACTABISIIOT COOOM TIOCIEA0BATENbEHOCTH
Buna ((AAAAAAAA.), pmmHbl 1 (OPUBENEHHAS IOCIENOBATELHOCTD
o3Ha4aeT, 4to B 1, 4, 6, 7, 8§-M HCTIBITAHUAX HACTYTIMIIO COOBITHE A, a BO 2,
3, 5-M oHO He HacTymmno). UHcIo Takux MOCIeA0BaTEIFHOCTENH paBHO 2"
Uucmo TociaemoBaTenbHOCTEH, B KOTOPHIX COOBITHE A HACTymaeT m pas,
pao (C. CormacHO KJIaCCHYECKOMY OINpEENCHHIO BEPOSTHOCTH,

BEPOATHOCTh TOTO, YTO B N MCTIBITAHMAX bepHymwmm coObiTHE A HacTymaeTr
o4

P

POBHO m pa3, paBHa P, (m) =

IIpakTHyeckas padora Ne7
IIpumenenune ¢popmyanl bepayanm B pemiennn 3axaq

Henb: popMupoBaHne yMeHHIT BBIYUC/ISITh BEPOSITHOCTH COOBITHIA B
cxeme bepaynm.

3ananue /151 BHINOJTHEHUS MPAKTHYECKOI PadoThI

1. /IBa paBHOCHJIBHBIX [AXMAaTUCTA UTPAIOT B IIaXMarsl. YTO BeposTHEE:
BBIMTPATh JIBE TIAPTHH W3 YETHIPEX WA TPH MAPTHUH U3 IECTH (HUYbHM BO BHUMAHUE
HE TIPUHUMAFOTCS )

2. /IBa paBHOCHITbHBIX TIPOTUBHUKA UTPAIOT B TIaxMarel. UTo BeposTHeE: a)
MEHE€ JIByX pas; 0) HE MEHEe OBYX pas.

3. Monerty OpocaroT naTh pas. Halti BepoaTHOCTB TOTO, 4TO "Tep0”
BBITIAZIET: a) MEHEE JIBYX pa3; 0) He MEHee ABYX pas.

4. a) Haiiti BEpOATHOCTB TOTO, UTO COOBITHE A TIOSIBUTCS HE MEHEE TPEX pa3
B YETHIPEX HE3aBUCUMBIX HCITBITAHUSX, €CIIM BEPOATHOCTD TIOABIICHUS COOBITH A



B o1HOM HcnibiTaHuu pasHa 0,4;0) CoOpiTre B mostBUTCS B Citydae, eciiu coObITHE
A HacTyImMT He MEeHee YeThIpex pa3. Haitu BepoATHOCTh HACTYTUTEHHS COOBITHS B,
ecnu OyZIeT TIPOM3BEAEHO MATHh HE3aBUCUMBIX UCTIBITAHUM, B KAXKIOM M3 KOTOPBIX
BEPOATHOCTH TIOABJIEHUS COOBITHA A paBHa 0,8.

5. YCTpo#cTBO COCTOUT M3 TPEX HE3ABUCUMO PAOOTAFOIIIMX OCHOBHBIX
3JIEMEHTOB. YCTPOMCTBO OTKA3BIBACTCS, €CITH OTKAKET XOTA OBl OJTUH JJIEMEHT.
BeposaTHOCTh 0TKa3a Kax10ro 3J1eMeHTa 3a Bpems t pasHa 0, 1. Haltu BeposaTHOCTb
0€30TKa3HOM PaboTHI YCTPOUCTBA 32 BpeMs t, €Clii: a) padoTar0T TOJIbKO OCHOBHBIE
3JIEMEHTHI; 0) BKIIFOUEH OJIMH PE3ePBHBIM 3JIEMEHTA; B) BKJIFOUCHBI /IBA PE3EPBHBIX
snemeHnTa. [Ipeamonaraercs, 4To pe3epBHBIC IE€MEHTHI PA0OTAIOT B TOM KE
PpEeKMME, YTO ¥ OCHOBHBIE, BEPOSITHOCTh OTKAa3a KAKIOTO PE3EPBHOTO 3JIEMEHTA
takke pasHa 0,1 1 yCTpOMCTBO OTKA3BIBAET, €CITM PA0OTAET MEHEE TPEX
3JIEMEHTOB.

6. B cembe ATk nerei. Haiitu BEpOSITHOCTB TOTO, YTO CPEMIH STHX ICTEH: a)
JBa MaJIFYMKA, 0) He O0Jiee NBYX MAJBYMKOB; B) OONee IByX MAJTBUUKOB; T') HE
MEHEe ABYX U He 00JIee TPEX MAJBYUKOB. BEPOATHOCTh POKICHHUSA MATBUHAKA
NpuHATH paBHOM 0.51.

7. OTpesok AB paznenen Toukoi C B oTHomeHuu 2: 1. Ha 31oT oTpesok
Haygady OpOIIEHBI YeThIPe TOUYKH. HalWTH BEpOATHOCT TOTO, YTO JIBE U3 HUX
okaxxyTcs Jesee Touky C U aBe - pasee. [Ipeanonaraercs, 4To BEpOSITHOCTh
MOMAaJaHUA TOYKHM HAa OTPE30K MPONOPLMOHANbHA UTMHE OTPE3Ka U HE 3aBUCHUT OT
€ro pacnoJIOKEHHUS.

8. Ha otrpesok AB mimHbI @ Haynaqy OpoImieHo TsaTh Touek. Haiiru
BEPOATHOCTH TOTO, YTO JBE TOUKH OYy/IyT, HAXOAUTCA OT TOUYKH A HA PACCTOSHHH,
MEHBIIE X, & TPH - HAa PACCTOSTHUH, OOJbIIe YeM X. [Ipeanonaraercs, 4ro
BEPOSITHOCTH MOMAAaHUS TOYKH HA OTPE30K NMPONOPLMOHAIIbHA TTMHE OTPE3Ka U HE
3aBHCHUT OT €TI0 PaCIOJIOKECHHUS.

9. OTpe3ok pa3aeneH Ha YeThIpe paBHble yacTh. Ha oTpe3ok Haymauy
OpoIIeHO BOCEMB TOUEK. HallTh BEpOATHOCTH TOTO, YTO HA KAXKIYIO U3 YETHIPEX
yacTed oTpe3ka nonajeT no ase Touku. [Ipeanonaraercs, 4To BEPOATHOCTb
MOMAaJaHUA TOYKHM HAa OTPE30K MPONOPLMOHANbHA UTMHE OTPE3Ka U HE 3aBUCHUT OT
€ro pacnoJIOKEHHUS.

10. /[pa u3 Tpex HE3aBUCUMO PAOOTAFOIIHNX JJIEMEHTOB BHIYHUCITUTEIHHOTO
YCTPOMCTBA OTKa3anu. HaTh BEpOATHOCTD TOTO, YTO OTKA3aJIY MEPBBIM U BTOPOU
3JIEMEHTHI, €CJIA BEPOATHOCTh OTKA3a MEPBOT0, BTOPOTO Y TPETHETO 3JIEMEHTOB
cootBeTcTBeHHO paBHbl 0,2; 0,4; 0,3.

Paznen 3. /lnckperHblie ciay4ailHble BeTHYHHBI
Tema 3.1. IloHsiTHe AUCKPETHOMH c/Ty4aiiHON BeJTMYMHbI
YcrHbIii onpoc
1. Kakuve BenTM4rHbl HA3bIBAIOTCS CTyYalHBIMUA?
2. IlpuBenure npuMepsl CIyYaHBIX BETUYMH.
3. [aiite onpeneneHue TUCKPETHOM CITy4aiHOM BEIMUUHBI.



4. TlpuBenure MpUMEpPHI TUCKPETHBIX CIIyYaHHBIX BEJTUYMH.

Uto nmoHMMaeTcs NMoj pacrpeieIeHHeM JUCKPETHOM Cly4yalHOM BETUYMHBI?

6. I'paduieckoe n300pakeHUE pacTIPeICTICHUS JUCKPETHOW CITyYaiHOW
BEJIMYMHBI

wn

Tema 3.2. Unc/ioBble XapaKTePUCTHKU JUCKPETHON CJIy4aiiHON Be/IMYMHbI U
HX CBOIICTBA
YcrHbIii onpoc
1. laiiTe onpeaeneHre YUCI0BOM XapaKTEPUCTUKU CITy4YalHOW BETMYMHBI
2. Knaccudukanms YMCIIOBBIX XapaKTEPUCTHUK CITyUYalHON BETMIHUHBI
3. JlaliTe onpeneneHue MareMaruieckoro OKUaaHusa JUCKPETHOM CyyaiHOM
BEJIMYMHBI
B dem 3akimo4aeTcs CymHOCTh MareMaru4ecKoro OsKuaaHus ?
Ilepeuncnure CBOMCTBA MAareMaTH4ECKOTO OKUIAHUSA
JlaWite onpeneneHue TUCTIEPCUNA JUCKPETHOM CITy4YalHOM BEJIMIMHBI
B 4dem 3akimo4aeTcs CyIHOCTh JUCTEpCHUn?
Kaknmu cBoiicTBaMu 00naaeT aucriepceus?
CpenHee KBapaTHYHOE OTKJIOHEHUE, €TO HA3HAYCHUE U (hopMyma s
BBIYMCIICHUS.
MaremaTn4eckoe O:KUJAHHE CIYYAIHON BeJITHIHHbI
1. MoskHO 11 TI0 pe3ybTaTamM HaONFOEHMH 3a CIlyYaHOU BETMYHMHOM:
2. SBasiercs MU MareMaTUIECKOE OKUAAHUE CITyYAUHHOM BETMUMHOMN WU HET?
a) COCTAaBHUTh 3aKOH €€ PacCIPEIeIICHHUS;
0) HalTH ee MaTeMaTUIECKOE 0KUIAHUE,
B) YKa3aTh NPHUOIMIKCHHOE 3HAYCHUE MATEMATUIECKOTO OXKHUAAHHA?
3. MoXHO 1M HaWTH MaTeMaTHYECKOE€ OKHUIAHWE CIyYalHOW BEIWYMHBL,
CBA3aHHOM C HEKOTOPBIM OMBITOM, eciau 3amaHbl [[OWM storo ombita u
3JIEMEHTAPHBIE BEPOSTHOCTH?
4. Ilycth a 1 b — COOTBETCTBEHHO HAWMEHbBIIEE M HAMOOJBINEE 3HAYCHUA
ciy4danHoM BemnurHbl X. Kakue w3 creayromux COOTHOIEHUIA BEPHBL:
a) MX<a; 0) a<MX <b; B) MX>b?
5. Cnyuyaiinas BenuuuHa npuHuUMaeT asa 3HadeHua 0 u 1. Uemy paBHO ee
MaTeMaTUIECKOE OKUAAHUE?
CBoiicTBa MaTeMaTH4eCKOr0 0KUAAHMSI
1. Crpasennmuso u paBeHcTBO M(cX)=cMX mipu ¢=07?
Mo3kHO M yTBEpXKJarh, YTO MareMaruyeckoe OKMIAaHHWE Pa3HOCTU JIBYX
CIIy4YalHBIX BEJIMYMH PABHO PA3HOCTHM MATEMATHYECKUX OXMIAAHWUWA ITHUX
BEJIMYHH?
3. MoskHO 11 yTBEpKIaTh, yTo eciii X=Y, To MX=MY? A Hao60opoT?
4. U3 Toro, uto MX >0, CAeayeT Ju, 4To X >0?
5. Uemy paBHO M(MX)?
JAucnepcusi cay4ailHOH BeJIMIHHBI
1. SBnsgercsa nu aucnepcus ciydalHOM BETUYMHOM UK HET?
2. Yemy pasen D(-X), eciiu DX=3?

O



3. CnyyaiiHas BeIWYMHA NOPUHUMAET 3HaueHus -3; -2; -1; 0. Uro MoxkHO
CKa3arh O 3HAKE €€ JUCTICPCHUH?

4. MoskeT v AucTiepcus CITyYanHOW BETMYHUHBI OBITh:

a) MEHBIIIE HYIA; 0) paBHOWM HYJTIO?

5. Kak usMeHUTCS auctiepcust CiTy4alHOM BEJIMUMHBI, €CJIU OT BCEX €€ 3HAYCHUN

BBIUECTh OJTHO U TO KE YUCIO?

IpakTHyeckas padora Ne8
OnpenesieHne YHCIOBBIX XaPAKTEPUCTUK JUCKPETHOI cay4YailHOH
BeJIUYUHbI
Hean: npuobpeTeHne yMeHHii onpeae/isiTh YUC/I0Bble XapaAKTePUCTUKH
AMCKPETHOH CIy4ailHON BeJIUIHUHBI.
3ananusi 17151 BbINOJTHEHHUS MPAKTHYECKOi padoThI Ne§
Bapuanr 1.

1. /IBe paguoNIOKalIMOHHBIE CTAHLIMK BEAYT HAOMFOICHHUE 3a TPEMS
00BEKTaMH, KOTOPBIE MOTYT CO34aBaTh MOMEXH, 3aTPYIHIIOIINE UX OOHAPYKEHHUE.
Ywncno 00BEKTOB, KOTOPHIE MOTYT OBITh OOHAPYIKEHBI STUMH CTAHLIMAMH 33 OTHH
LIMKJI OCMOTPA, UMEIOT COOTBETCTBEHHO 3aKOHBI PACIIPEACICHUA:

0 | 2 3 Yk 0 | 2 3

Py

0.01 0.03 10.06 109 14 0.02 10.02 10.04 1092

a) Kakas w3 cranimii padoraer HajexHee?
0) Haiimure cpeaHee 4nciio 00bEKTOB, OOHAPYKEHHBIX TIEPBOM CTAHIIMEH 3a TIAThH
LIMKJIOB OCMOTpA.
B) Haiinure cpenHee 3HaY€HHUE PA3HOCTH MEK/Ty YHUCIIOM OOBEKTOB,
OOHapYKEHHBIX TIEPBOM M BTOPOW CTAHIIMAMHU 32 OJTMH LMKJI OCMOTPa

2. CnyyaiiHas BenyuurHa X 3aaHa PAIOM pacTipeaeIeHUs

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}.
Haiitu MX, DX.
[Toctpouts Tabmuiry pacnpeaenaeHus U Hautu MY, DY qns ciiydaliHOM BETHYHUHBI
Y=2X+3
Bapuanr 2.
1. Yncno KMMeHTOB, 00CTYKMBAEMBIX ABYMS TIAPUKMaxepcKkumy, 3a 30 MuH
MMEIOT COOTBETCTBEHHO 3aKOHBI PACTIPEACIICHUS:
X 0 1 2 3 X, 0 1 2 3
D 0.5 0.2 0.25 0.5 P 0.1 0.2 0.3 0.4

a) Kakas w3 mapukMaxepckux 0onee 3arpy:xeHa padoTou?
0) Hatinure cpeaHee YUCIIO KITUEHTOB, OOCITY KUBAEMBIX |-1 TTApUKMAaxepCKOH 3a
74.


















3. Haiitu Mmaremaru4eckoe O:KUIAHHUE CITy4aiiHOW BETUYUHBI X, pABHOMEPHO
pacripesieIeHHOW B MHTEpBae (a, b).
4. Haiitu MareMaruieckoe 0KUAAHUE CTyYarHOM BETUYHHBI, X, pacripeaeaeHHOM
paBHOMEpHO B UHTEpBane (2, 8).
S. Haiitu auctiepcHio ¥ CTaHIapTHOE OTKJIOHEHHUE CITyYaMHOW BETUYHHBI X,
pacrpenesieHHOW paBHOMEPHO B MHTEpBAae (a, b).
6. Haiitu nucniepcuio v CTaHAAPTHOE OTKJIOHEHHUE CITy4YalHOW BETMUUHBI X,
pacripeIeIICHHOW paBHOMEPHO B MHTepBaie (2, 8).
7. PaBHOMEPHO pacnpeneneHHas CiydanHas BeIMYrHa X 33/1aHa TUIOTHOCTBIO
pacnpenenenus f(x)= 1/(21) B uarepsane (a-1, a+I); BHe 3Toro muaTepnana f{x)=0.
Haiitn mareMarnyeckoe 0KUAaHUE Y JUCTIEPCHIO X.
8. lnametp kpyra x m3MepeH npuoImKkeHHO, a<x<b. Paccmarpusas quameTp Kak
CITy4aliHy10 BEJIMUYMHY X, PACIIPEACIICHHYIO PABHOMEPHO B MHTEpBaie {a, b),
HAWTH MareMaTHIeCcKOe OKHUAAHHUE Y TUCTIEPCHIO TUTOLIATA KPYTa.
9. Pebpo kyOa x u3mepeHo NpuOMmKEHHO, IpuuéM a<x<b. Paccmarpusas pedpo
Ky0a KakK CIly4alHyI0 BEJIUUHUHY X, PACTIPEACIEHHYIO PABHOMEPHO B MHTEPBAJIEe
(a,b), HaliTh MaTeMaTHYECKOE OKHUIAHKE U JUCTIEPCHIO 00BEMA KyOa.

10. ena nenenus mikaiel amrnepmerpa pasHa 0,1 A. TlokazaHus OKpyIJISiOT A0
OnmKaMIero 1enoro aeneHus. Haity BeposTHOCTh TOTO, YTO TIPH OTCYETE OyIeT
caenana onrMoka, rpessrmarotias 0,02 A.

Tema 4.2. Unc/i0Bble XapaKTepHUCTHKH HeNPePbIBHOM c/Iy4aiiHOM
BeJINYHHbBI

YcrHbIii onpoc

1. Maremarrueckoe O:KUJaHHUE HETIPEPBIBHOM Cy4YalHOW BETUYMHBI U
dbopmyna mjist €ero BEIYUCICHUS

2. Jlucniepcus HEPEPBIBHOM CIy4YaiHOM BETMIHUHBI U (Popmyria
BBIYMCIICHUA

3. Cpennee kBaaparuuoe orkinoHernre HCB u ¢popmymna ero BeraucieHus

IIpakTnyeckas padora Ne9
OnpeneneHne YHCI0BBIX XaPAKTEPUCTUK HEMPEPLIBHOM cIy4ailHOMH
BeJIMYNHbI

Hean: npuodpeTeHne yMeHHA HAXO0KAEHMSI YUCI0BbIX XapaKTePUCTHK 51
HenpepbIBHON CJIyYAHHOH BeJIMYUHBI ¢ IOMOIBI0 (YHKIHA VIOTHOCTH U
HHTErpajbHON (PYHKIUM pacrpeae/eHust
3aganue 1151 BHINMOJIHEHHAS TPAKTAYECKOH padoTh Ne9
Jlna cnygaiHOM BenmuuuHbBI X ¢ 331aHHOM (PyHKIWMen pacnpeaenenus F(x)
TPEOYETCS HAWUTH:
a) TIOTHOCTh BEPOSATHOCTH;
0) MareMaTu4eCKOE OKUIAHUE U TUCTICPCHIO;
B) TIOCTPOUTH rpapuku (PyHKIIMHM PACTIPEICICHHASA U TUIOTHOCTH BEPOATHOCTH
CIy4YalHOM BEJIMYUHBI X.
Bapuant Nel



0 pu x <1
Fx)=x+1)/2npnu 1 <x <2
1 ipu x >2

Bapuanr Ne2

0 ipu x <0

F(x) = sin x mpu 0 <x <I1/2
1 mpu x >11/2

Bapuanr Ne3

0 ipu x <0

F(x)=x/3 mpu 0 <x <3
I ipu x >3

Bapuant Ned

0 pu x <1
Fx)=(x-1)/2mpu 1 <x <3
I ipu x >3

Bapuant NeS

0 ipu x <0

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

Bapuant Ne6

0 pu x <1
Fx)=x+1)2mpu 1 <x<1
I mpu x >1

Bapuant Ne7

0 ipu x <0
F(x)=x/5mpu 0 <x <5
I ipu x >5

BapuanT Ne8

0 mpu x <-11/2

F(x) = cos x mpwm - I[1/2 <x< 0
1 ipu x >0

Bapuant Ne9

0 ipu x <0

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



BapuanT Nel0

0 ipu x <0

F(x) = x?/9 mpu 0 <x< 3
I ipu x >3

Tema 4.3. HopmanbHoe pacnpeaeienue. IlokazarenbHoe
pacrpenenenmne

YcrHbIii onpoc

1.
2.

98]

Kaxkoe pacnpenenenne HCB HazbiBaeTca HOpMaIbHBIM?

Kaknmu mapamerpaMu orpenensercs HOpMaJIbHOE pacIipeie]ieHUe U
KaKOB BEPOSTHOCTHBIN CMBICIT ’TUX MTAPAMETPOB?

Maremarnueckoe OKUIaHNE HOPMAJIBHOTO PACTIPEACIICHAS
Jlucniepcus 1 cpeaiHee KBaapPaTUIHOE OTKIIOHEHUE HOPMAaJTbHOTO
pacrpeneneHus

O06miee 1 HOPMUPOBAHHOE HOPMAJTFHOE PACTIPEACIICHHAE

['padmk mIOTHOCTH HOPMATTLHOTO pacnpencneHus kpusas (I'aycca)

Kak BnmusroT mapameTpsl HOPMAJIBHOTO pacrpeneieHus Ha (GopMy
HOPMaJIbHOU KPUBOM?

BeposTHOoCTh Momaganus B 331aHHBIA UHTEPBAI HOPMAJILHOM CITy4aliHOMU
BEJIMYHHEBI

Onpenenennie U QyHKIMA TUIOTHOCTH TTOKA3aTEIFHO PACTIPEACTICHHOM
HCB

10.MHTerpansHas GyHKIMS pacipeaeIeHus MOKa3arenbHO pacTpeaesIeHHOM

HCB

11.XapaxrepucTuku nokasareapHo pacnpeaeneHHod HCB

IpakTnyeckas padora NelQ

HopmanbHoe pacnpeaesieHNe HeNMpepbIBHOM CIY4AHHON Be/INYHHbI

enab: npuobpeTreHne yMeHHil BBIMUCISTH BEPOSITHOCTH U HAXOAUTD
XaPaKTEePUCTHKH /IS HOPMAJIBLHO PACNIPEeIeICHHON HeNMpPePbIBHOM
CJIyYAiHON BeJIMYHHbI.
3amaHve 1)1 BHITOTHEHUS TIPAKTHYECKOW padOThI
1. Maremaruueckoe 0KMIAHUE U CTAHIAPTHOE OTKJIIOHEHUE HOPMAJIBHO
pacnpeeeHHOM CITy4YaiHOM BEeIMUMHBI X COOTBETCTBEHHO paBHbl 10 u 2. Haiitu
BEPOSATHOCTH TOTO, UTO B PE3Y/bTATE UCIIBITAHUA X MTPUMET 3HAUCHUE,
3aKroYeHHOE B mHTEepBae (12, 14).
2. MareMarryeckoe O3KMIaHHUE U CTAHAAPTHOE OTKJIOHEHUE HOPMAJIbHO
pacnpeeeHHOM CITy4YaiHOM BEIMUYMHBI X COOTBETCTBEHHO paBHbl 20 u 5. Haiitu



BEPOSITHOCTh TOTO, YTO B PE3YJIBTATE UCIIBITAHUA X PUMET 3HAYEHUE,
3aKmroueHHoe B uHTEpBane (15, 295).

3. Asromar mrammnyet Aetanu. KoHrponupyercs ajivHa aetaiy X, kotopas
pacripezieieHa HOpMaabHO ¢ MAaTEMAaTUIECKUM OKHTaHUEM (TIPOEKTHAS JJTHHA),
paBHbIM 50 MM. DaKTUUECKU JIMHA U3TOTOBJICHHBIX JETalieii He MeHee 32 U He
oonee 68 MM. HaliTi BEpOATHOCTD TOTO, YUTO JTMHA HAYIAYY B3ATOM AETAIH
oompime 55 mm.

4., [Tpou3BOOUTCS M3MEPECHHE TUAMETPA Bajia 0€3 CHCTEMAaTHYECKUX (OTHOTO
3HaKa) omMOOK. Cay4yaiHbIe OMMOKHA U3MEPEHUA X TIOMYMHEHBI HOPMATbHOMY
3aKOHY CO CTAHAAPTHBIM OTKJIOHEHHEM o = 10 MM. HaliTh BEPOATHOCTB TOTO, YTO
M3MepeHue OyIeT MPOU3BEIECHO C OMIMOKOM, HE TIPEBOCXOIATIEH 0 a0COMFOTHOM
BeMUUHE 15 MM.

S. ABromar usrotosiisgeT mwapuk. Lllapuk cuuTaercs roaHbIM, €CIM OTKJIOHEHHE X
MMaMeTpa mapuka OT MPOEKTHOTO pa3Mepa Mo adCOOTHOM BemnyuHe MeHbime 0,7
MM. Cuuras, 4To clay4yarHas BeIMurHa X pactpeiesieHa HOpMAJIbHO CO
CTaHJAPTHBIM OTKJIOHEHUEM G = 0.4 MM. HaliTH, CKOBKO B CpEIHEM OYIET TOTHBIX
IAPUKOB CPEIY CTa U3TOTOBJICHHBIX.

6. /leranp, M3roToBIEHHAsA aBTOMATOM, CYMTAETCS TOAHOM, €CIIK OTKJIOHEHUE €€
KOHTPOJIMPYEMOTO pa3Mepa OT MPOEKTHOTO He TipeBbimaet 10 mm. CnyyaiiHbie
OTKJIOHEHHs KOHTPOJIMPYEMOIO pa3Mepa OT MPOEKTHOTO MOJYMHEHBI HOPMAIbHOMY
3aKOHY CO CTaHAAPTHBIM OTKJIOHEHUEM G = 5MM M MareMaru4yeCcKUM OKUJIaHUEM

a =0. CKOJIbKO TIPOLIEHTOB TOAHBIX JIETAJICH U3rOTaBIMBACT AaBTOMAT?

7. Cny4daiiHas BeIM4YMHA X pacnpeesieHa HOPMaabHO ¢ MaTeMaruie CKUM
oxxuganueM a =10. BeposatHocTs monamnanus X B uaTepsain (10, 20) pasna 0,3.
Yemy paBHa BEepOATHOCTH Tioriaanus X B uaTepsan (0, 10)?

8. CnyuaiiHaa BenuuuHa X pacnpeesieHa HOPMaabHO ¢ MaTeMaruie CKUM
okugaHueM a = 25. BepoataocTs nomananus X B uaTepBai (10, 15) pasna 0,2.
YemMy paBHa BEpOATHOCTH TIoniafanus X B uHTEpBaT (35, 40)?

9. Cny4aiinaa BenuuuHa X pacrpeneneHa HoOpMaabHO C MaTEMaTUY€CKUM
OKMJAHUEM a = 10 M CTaHJAPTHBIM OTKJIOHEHUEM o = 5. Halru unrepsadn,
CMMMETPHUYHBINA OTHOCUTEIHLHO MareMaruiecKoro O3KMIaHus, B KOTOPBIH C
BeposTHOCTHIO 0,9973 nonaner BenyuuuHa X B pe3yJibTare UCIIbITAHUS.

10. CnyuaiiHas BenuurHa X pacnpeeiieHa HOPMAJbHO CO CTaH/IAPTHBIM
OTKJIOHEHHEM c =5 MM. HailTu 1imuHy UHTEpBasia, CHMMETPUYHOTO OTHOCHUTEIIbHO
MaTeMaTU4EeCKOro OKUAAHU, B KOTOPbIM ¢ BepoaTHOCThIO 0,9973 monaxer X B
pe3yJIbTaTe UCITBITAHUS.

IIpakTHyeckasi padora Nell
IToxa3arenbHOE pacnpeaeeHAe HENPEPbIBHOM C/Iy4ailHON BeJITHYHHbI

[Hean: mpuodpeTeHne yMeHHi BHIYUC/IATH BEPOSITHOCTH W HAXOAUTH
XaAPAKTEPUCTHKH TSI IOKA3ATE/ILHO Paclpeae/ieHHOH HenpePbIBHOI
CJIyYAiHON BeJIMYHHbI.

3amaHve 1)1 BHITOTHEHUS TIPAKTHYECKOW padOThI



1. HernpepsiBHas ciyyaiiHas BenM4yyHa X pacrpeaciieHa rno rnoka3areJIbHOMY

3aKOHY, 3aJaHHOMY IUIOTHOCTBIO BEPOATHOCTH f(x)=3e "IPH 1 > o, f(x)=0 IpH

x <0. Halith BEpOATHOCTB TOTO, YTO B PE3YJIBTATE UCIIBITAHUA X IOMAJAET B

uaTepsai (0.13, 0.7).

2. HenpepriBHas ciyyaiiHas BenuuuHa X pacrpesesieHa 1o noka3areabHOMY

3aKOHY, 3aJaHHOMY TIPH X > 0 IUIOTHOCTBIO pacmpenencHus f(x)=0.04e™ """ ; npu

x <0 pyHKIMEH f(x)=0. HaliTh BEpOATHOCTh TOTO, YTO B PE3YJBTATE UCTIHITAHUS

X momragaeT B unTepsai (1, 2).

3. HenpepriBHas ciyyaiiHas BeMuMHa X pacrpeneieHa no noka3areJibHOMY

3aKOHY, 3aJaHHOMY (yHKLMEN pacnipeneneHus F(x)=1-e™% mpu x>0; pu x <0

F(x)=0. HaliTi BEpOATHOCTH TOTO, YTO B PE3YNBTATE UCIIBITAHUA X MIONIAAET B

uHTEpBa (2, 5).

4. Haiitu Maremaruieckoe 0KUAaHKE MOKA3aTENbHOTO pacipeaeaeHUs
f(x):ke_MHpI/I x20; f(x)=01OpH x<0.

S. Haiitn Mmaremarnyeckoe OKUIaHME NOKA3aTeabHOrO PaclpeaesICHUs, 3aJaHHOTO

npu x>0 a) ITIOTHOCTBIO f(x)=5¢"; 0) QyHKLMEN paclpeaeIeHus

F(x)=1-e,

6. Haiitu: a) nucriepcnio; 0) CTaHIapTHOE OTKIIOHEHUE TIOKA3aTeIbHOTO

pacrpeneneHus, 3aJaHHOTO ITTIOTHOCTBIO BEPOATHOCTH: f(x) = re npu x>0,

f(x)=01pH x<0.

7. Haiitn IMCiepCrIo U CTaHAAPTHOE OTKJIOHEHWE MOKA3aTeIbHOTO

pacrpeneneHus, 3aaHHOTO TUNIOTHOCTHIO BEPOATHOCTH f(x) = 10e™*

npu x=>0.
8. Haiitu nucnepcuro M cTaHaapTHOE OTKJIOHEHHE MOKA3aTelIbHOTO 3aKOHa,
3a1aHHOTO (PyHKIMEN pacnipenenenus F(x)=1-e¢** mpu x>0.

CTyaeHT MOMHMUT, YTO IUIOTHOCTH MOKA3aTEIbHOTO PACHpPEACICHUS UMEET BUL
f(x)=0m0pu x<0, f(x)= Ce™ py x > 0, OHAKO OH 3a0bLI, YeMy PaBHA
nioctossHHas . TpebOyercs Haiitu C.

9. Ha mocce ycTaHOBJIEH KOHTPOJIbHBINA MYyHKT A1 MPOBEPKHU TEXHUYECKOTO
COCTOSTHUS aBTOMOOMeH. Haith Mmaremaruieckoe OKUTaHue U CTAaHIapTHOE OT-
KJIOHEHUE CIIy4YalHOM BEJIMUUHBI | - BDEMEHU OKUIAAHUA O4EPEIHOU MAIIMHBI
KOHTPOJIEPOM, €CJTH TIOTOK MAITWH MPOCTEHIINI M BpeMs (B 4acax) MEXIy
MPOXOXKACHUSAMHU MAIIWH Ye€pe3 KOHTPOIbHBIM MyHKT PACIPEAEIEHO MO

MOKA3aTeNbHOMY 3aKOHY f(1)=35e™" .

Pasznen S. LlenTpanbHasi npenenbHasi TeopemMa. 3aKoH 00IbIINX YHCEJL.
BepositHOCTB 1 YacTOTA.
Tema 5.1. LlenTpanbHasi mpeaebHAsI TeopeMa
YcrHbIii onpoc
HepaBencrsa Yelnimena
1. Tlpm kakux 3HAYCHUAX ¢ HEPABEHCTBO UeObIIIeBa HE JACT COASPIKATEITHHBIX
onieHok 1t P(|X-MX|<g )?



2. Yro 6ompure P(|X-MX| <30 (X)) mmu P(|X-MX] < 26 (X))?

3. C Kakoil BEpOATHOCTBIO 3HAYEHMs CIIy4YalHOW BEIUYMHBI X HAXOMATCS BHE
nHTepBasia (MX-30 (X),(MX+ 30 (X))?

4. TlycTb X1 M X2 — BCE 3HAYEHUs, KOTOPbIE MPUHUMAET Cy4aiHas BEMUUHHA X
BHe otpe3ka [-3;3], MX=0; DX=1. Uto MOXHO cCKa3arb O BEIUYHHE
P(X=x1)+P(X=x2)?

3axoH 00abIIMX YHCe]T

1. BoITekaer am 3aKOH OONBIIMX YHCEI U3 IKCTIEPUMEHTAIBHO Y CTAHOBIIEHHOTO
¢akra O TPUOTMKEHHOM PABEHCTBE CPEOHETO  apUPMETHIECKOTO
HE3aBUCUMBIX HAONFOICHUH CIyYalHOW BEIIMYMHBI €€ MAaTeMarruyeCKOMY
OKUIAHUIO TIPH OOBIIIOM YHCIIE HAOOICHHIA?
IIycts Xi, ..., Xn — HE3aBUCHUMBIE CITy4alHBIC BEJIMYUHBI, UISI KOTOPBIX
MXi=a, DXi=c 2 npu Bcex k=1, 2, ..., n.

2. VKakuTe 4uclo:

>& ],

j

3. Yrto o3Ha4aeT HEPABEHCTBO:

X, +..+x,

a) OonbIree P[ —a

n

X +..+x,

0) MeHbITIEE P( —a

n

4. Uto HEOOXOAUMO 3HATh, YTOOBI C TIOMOIIBIO TEOpeMbl UeOBImeBa MOKHO

OBLIO OLICHUTE:
+X

n

. X, +..
a) YUCIIO U3MEPEHUIM, HEOOXOMUMBIX JIJTSl BHITIONTHEHUS] PaBEHCTBA —— " ~ g
n

C 3aJaHHOW TOYHOCTBIO U C 3aJJaHHOW BEPOSATHOCTBIO;

+..+x,

X
0) TOYHOCTH PABEHCTBA — ~a?

n

X 4. tx,
B) HAJC)KHOCTh PaBEHCTBA ———— " ~ a?
n

CraracTtu4aeckoe OonpeacICcHUE BEPOATHOCTH

1. BeposaTHOCTh HACTyIUIEHHsA COOBITHS A B HEKOTOpPOM orbiTe paBHa 0,72.
MosxHo nu yTBep:kaarh, uto B 100 Takux ke OmbITax, MPOBEACHHBIX B TEX
KE YCITOBUAX, 3TO COOBITHE HACTYIUT POBHO uepe3 72 pasza?

2. BeposTHOCTb BBIIyCKa CTAaHAAPTHOTO U3AENIUA Ha HEKOTOPOM CTAHKE paBHA
0,975. Kakoil mTpUMEpHO TIPOLEHT OpPaKOBAHHBIX W3ACIUNA TIOMY4YaeT
MOTPEOUTEIH TIPOAYKIIMH, BBITYIIEHHOW CTAHKOM?

3. Urpampras @OCTh Opocaercst TPKIbI, TIPU 3TOM BBITIATIO COOTBETCTBEHHO
2, 2, 5 oukoB. MOXHO ]I TO STHM JAaHHBIM YKa3aTh TMPHUOJIMIKEHHOE



3HAYEHUE BEPOSATHOCTH COOBITHS «IIPH OpOocaHuM urpaibHou KocTu BeITIano
Ba O4Ka»?

4. TlpoBomsATcs TIOCIEAOBATENBHBIE TIOAOPACHIBAHMSA MOHETHI, TIOCTE KaXKIOTO
W3 KOTOPBIX TIOACYWUTBHIBAETCA OTHOCHTENbHAA YacTOTa COOBITHA «BBITIAI
repOo». Kakue W3 NpuBENEHHBIX HIDKE TIOCIENOBATEIBHOCTEW MOTYT TPH
3TOM TIOJTyYHUTHCA:

3.

4.

== 0) I;

,_a

.|>|w .hlw
ull.h u]|-|>

L.
"2’

,_a

5L
3’

l\)l»—*

CamocrositesibHas padora
3axkon Ooabmnx unces. Teopema MyaBpa-Jlanaca

[Tonp3ysick HepaBeHCTBOM UeOBINIeBa, OLIEHATH BEPOITHOCTH TOTO, YTO
ClTy4alHas BETWYHUHA X OTKIOHHUTCS OT CBOETO MaT€MaTHYECKOTO
oskumanms MeHbpIme ueM Ha 0,15, ecmu Dx=0,0045.

Ucxons vz HepaBeHCTBA UeOBIMEBa, OTIEHUTh BEPOITHOCTH TOTO, YTO
ClTy4alHas BETWYHUHA X OTKIOHHUTCS OT CBOETO MaT€MaTHYECKOTO
0’KMJIAHUSA MEHBIIE YEM HA 2 CPEAHUX KBAAPATUUECKUX OTKIIOHCHMUS.
Ucnoms3ys HepaseHcTBa YeObimiena, HautH €, eciu Dx=0,004 u

P(X-M[X]< £)=0,9.

Momnety 6pocaror 1000 pas. [Toms3ysice Teopemoii bepHyH, OLICHUTH
BEPOATHOCTH TOTO, YTO YACTOTA MOSBICHUA TepOa OTKIOHUTCS OT
BEPOATHOCTH TIOABIICHUs TepOa MeHpIe yeMm Ha 0,1.

[Tpousseneno 100 HE3aBUCHMMBIX UCTIBITAHUM, B PE3YJIBTATE KOTOPBIX
nonydyeHo 100 3HaueHmit cny4yaitHor BenruuHel X. M3BecTHO, 4TO
MAaTeMaTU4ECKOEe OXKMAaHKE BeTMuuHbl paBHo 10 v qucniepcus pasHa 1.
Ucnomb3ys TeopeMy UeOsImesa, OIIEHUTh BEPOITHOCTh TOTO, YTO MOTYJTh
Pa3HOCTH MEXKTy CPEIHUM apU(PMETUIECKHUM TTOYYEHHBIX 3HAYCHHN
CIy4YalHOW BETUMUHBI X U €€ MAaTEMATHYECCKUM OXUIAHUEM OyIeT
Menbmie 0,5.

Haiitu BeposTHOCTH TOTO, uTO B pe3ynsrare 1000 OpocaHuii MOHETHI
YHCTIO BBITIAICHUM repda Oyzer 3akmoueHo B uHTepsane |490;525].
3aBog BeimtyckaeT 90 % uznenuii 1 copra u 10 % uznenuii 2 copra.
Haynmaay 6epyT 400 m3menmii. KakoBa BEpOATHOCTH TOTO, YTO YHCIIO
w3aenuii 1 copra okaxkercs B npeaenax ot 360 go 3707

Urpampuyro @OCTs iogdopocumu 180 pa3. Halitu BepoATHOCTH TOTO, UTO
mdpa 6 Bemana He 6onee 25 pas, HO U He MeHee 30 pas.

3aBoj1 BBIITyCKAET OIMHAKOBbIE IITY4YHbIe H3aenus. M3sectHo, uto 60%
sTrx m3nenuit uayT 1 coprom. Haymaay Oepyt 600 m3nenuii. Haiiru
BEPOSTHOCTH TOTO, YTO CPEIU HUX OKaKeTCs: a) He Oomnee 350 mu3aenwii 1
copra, 0) He meHee 370 m3nenwmii 1 copra.



10.BeposatHocTh ciay4aiiHoro coObrTus pasHa 0, 55. KakoBa BepoATHOCTh
TOTO, YTO COOBITHE TIPOUZOMAET B OOJIBITMHCTBE CITy4yaes mpu 44
WUCTIBITAHUAX ?

11.BeposATHOCTB TOTO, UTO HAyAady B3ATas IE€TaTb OKAKETCA OPAKOBAHHOWM,
pasHa 0,2. Haiitu BepoaTHOCTB TOTrO, uTO cpeau 100 Haynauy
OTOOpAHHBIX JAeTallel OKaKkeTCs He MeHee 12 OpakoBaHHBIX.

12.BeposATHOCTD TIOSBICHHUA HEKOTOPOTO COOBITHS B KAKIAOM U3 225
HE3aBUCUMBIX MCIbITaHui pasHa 0,8. HaliTy BEpoATHOCTH TOTO, 4TO
YaCTOTA TIOABIIEHUS 3TOTO COOBITHSA OTKJIOHUTCS OT €T0 BEPOATHOCTH TIO
Monaymo He Oonee yeM Ha 0,04,

13.ITpousBoaurcs 2100 ucnbITaHUM, B KaXKIOM U3 KOTOPBIX BEPOATHOCTh
HacTytuieHus coObiThst A pasHo 0,3. KakoBa BEpOATHOCTH TOTO, UTO
YaCTOTa HACTYIUICHUA COOBITHSA A OTKIIOHUTCS OT €0 BEPOATHOCTH
Menbmie yeM Ha 0,009?

14.Cxonpko pa3 Ha/1o IOHOPOCUTHh MOHETY, YTOOBI ¢ BepoATHOCTHIO 0,9544
MOKHO OBLITO OKMIATh, YTO YACTOTA BBITIAICHUS TepOa OTKIOHUATCS
menee yeM Ha 0,01 oT BepoATHOCTH BBITIAIEHUS TepOa Py OTHOM
O/TI0PachIBAHUM?

15.BepostHocTh Aeranu ObITh cTaHAapTHOM pasHa 0,98. CkoIbKO HYKHO
MPOBEPUTH ICTAJICH, YTOOBI C BEPOSTHOCTHIO, HE MEeHbIIEH 0,96, MOKHO
OBLJIO O’KHMIATh, YTO YACTOTA TOSABICHHSA CTAHAAPTHBIX JIETAIICH
OTKJIOHUTCS OT BEPOSATHOCTH JIETATM OBITh CTAHAAPTHOM MEHEE YeM Ha
0,027
[TonyuuTs TpeOyeMOe YHUCITO IeTANEH TaK K€ C TIOMOIIBIO TEOPEMBI
bepHyny v conoctaButh ¢ 1 pe3ynbrarom.

16.BeposarHoCTh nosiBIIeHHs COOBITHS A B KaxkaoM u3 900 He3aBUCUMBIX
vcrsiTaaui pasHa 0,9. Haiitu Takoe mooKUTenbHOE YUCIIO €, YTOOBI C
BepoATHOCTHIO 00,9876 OTKIIOHEHUE YACTOTHI TIOABIICHUS COOBITHI A OT
€ro BEpOATHOCTH HE MPEBBIIIATIO €.

OtBeThI:
0.0045 ~ 08
0.0225
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13. 0,6318
14. ve menee 10 000 pa3
15. ve menee 208 neranei. [louTu B 6 pas OoNbIIIEe YUCIIO TIOYIUM TIO

teopeme bepHynnm, a umenHo: 1225 neranei.
16. 0,02

Pa3znen 6. Boi6opounblii MeToa. CTaTucTu4ecKne OlleHKH NapaMeTpoB
pacnpeneneHust

Tema 6.1. OcHOBHBIE 321291 MATEMATHICCKON CTATHCTHKH
YcrHbIii onpoc
3aaa4m MareMaTndeCcKOr CTaTUCTUKHU
['eHepanpHas ¥ BRIOOPOYHAS COBOKYITHOCTH, 00bEM BBIOOPKH
[ToBTOpHas u OecTOBTOPHAsA BEIOOPKH. Perpe3eHTarnBHas BHIOOPKA.
[Tepeunciure criocoObI oTOOpa

CraTtucTuuecKoe pacrpeeeHue BHIOOPKH

['padmueckoe ipencTaBIeHUE BHIOOPKH

CraTucTUuecKue OLIEHKH MapaMeTPOB PACTIPEICTICHUS

Yro Takoe reHepagbHas COBOKYITHOCTh M BRIOOpPKA U3 Hee? UTo Takoe

o0beM BbIOOpKU? Kakas BBIOOpKA HA3bIBAETCS PETPE3EHTATUBHOM?

10. Uto Takoe BapyaLMOHHBIN psia? UTO Takoe OTHOCUTENbHAS
(3MMIMpHYEcKas) 4acTOTa 3HAYEHUS X; U3 BAPUALIMOHHOTO psiaa?

11. YUro Takoe TabiuIia CTATUCTUIECKOTO PACTIPEICTIEHUS BHIOOPKU?

12. Kak mo Tabnuiie cCTaTUCTHIECKOTO PACTIPEACICHUS BEIOOPKH CTPOUTCS
TTOJIMTOH JUTS TUCKPETHBIX BAPUALIMOHHBIX PAIOB?

13. Kak no Tabnuiie cTaTuCTHIECKOTO PACTIPEACICHUS BEIOOPKH CTPOUTCS
TUCTOTPaMMa JII MHTEPBAIbHBIX BAPUALIMOHHBIX PAAOB B CIIy4ae
OJIMHAKOBBIX UHTEPBAJIOB?

14. Kak no Tabiuie CTaTUCTUIECKOTO PACTIPEACTICHHA BBIOOPKHA CTPOUTCS
TUCTOTPaMMa JII MHTEPBAIbHBIX BAPUALIMOHHBIX PAAOB B CIIy4ae
HEOJIMHAKOBBIX UHTEPBAJIOB?

15. Kak cTpouTCs OJIUIOH MO TUCTOrPpaMMe MHTEPBAJIbHOTO
BapUaLMOHHOTO psAaa’?

16. Uro Takoe Mona it IUCKPETHOTO BapUALIMOHHOTO pAna? Uto Takoe
MeauaHa?

17. Kakyro cxoauMOCTh K HEKOTOPOMY 3HAYEHHUIO HA3bIBAIOT CXOAUMOCTBIO
MO0 BEPOSITHOCTU?

18. Kakas ouieHka napameTpa Ha3bpIBaeTcsi HecMeleHHoM? Kakas oueHka
rapameTpa Ha3bIBAETCS COCTOATEIbHOM?

19. Kakas ouieHka mapameTpa HazbiBaeTca TouedHou? [Ipusenure
MIPUMEPHI TOYEUHBIX OLIEHOK.

20. ToueuHbIe OLIEHKU /IS TEHEPATBHOM CpeTHEH (MaTeMaTHIECKOTO

A e A e

Kakwue clioskHOCTH BOZHUKAIOT MPU COOPE CTATUCTUYECKOW UHpOpMAIHH?



OKHJIaHMA ), TEHEPATbHOM TUCTIEPCHUN TEHEPATLHOTO
CPEIHEKBAIPATUUECKOTO OTKJIIOHSHUS.

21. IlonaTtue uHTEpBAIBHOM OLICHKU. HaaeKHOCTh IOBEPUTEIIHBHOTO
WHTEpBaja.

22. VluTrepBaibHasA OLICHKA MATEMATUYECKOTO 0XKUIAHUS HOPMAIBHOTO
pacrpeaesieHds Npy U3BECTHOW TUCTIEP CUU.

23. lHTepBaibHasA OLICHKA MATEMATUUECKOTO 0XKUIAHUS HOPMAIBHOTO
pacnpeneneHus MpU HEU3BECTHOM JUCTICPCHM.

24. To4eyHas OIIEHKA BEPOSITHOCTH COOBITHS.

25. HTepBanbpHas OLEHKA BEPOATHOCTH COOBITHS.

IpakTHyeckas padora Nel2
I'padpuueckoe npeacrasieHne BbIOOPKH
Hean: npnobdpeTeHne yMeHHii YUTATH FOTOBbIE AUATPAMMbI, H3BJIeKast
W3 HUX HY’KHYI0 HH()OpMALHIO.
3ananue 17151 BbINOIHEHUS MPAKTHYECKOiT padoThl Nel2

1. CamocCTOATENBHO OCYIIECTBUTD MOMCK PA3IMYHBIX BUJIOB JMarpaMmm,
WCTIOJNTB3YS IS 3TOTO BCEBO3MOIKHBIE CPEICTBA MACCOBOM MH(OpMAIWH,
BKJIFOYas Y 3JIEKTPOHHBIE.

2. TlpoBecTy MOHOE MCCEI0OBAHUE TUAarpaMMbl U 3alIMCaTh MOJY4YEHHYIO
vH(pOpMAIHIO.

Tema 6.2. /lucKkpeTHbIe BAPHAILIHOHHbIE PSIAbI
IpaxkTHyeckas padora Nel3.
Yuc/i0Bble XapaKTePUCTUKH JUCKPETHOT0 BAPUALMOHHOTO Psiia
Henb: npuodpereHne yMeHHIl CTPOUTD /IS 32/IAHHOI BHIOOPKH ee
rpaguyecKyo JuarpaMmy U paccHuThIBATH MO 33IaHHOI BbIOOPKe ee
4HC/I0BbIe XapaKTePHUCTUKH.
3ananue 17151 BHINOJTHEHUS MPAKTHYECKOI Pa00ThI

A. TTocTpoHUTb IUCKPETHBIA BApUALIMOHHBIHN PAJT
b. IlocTpouTh NMONMUTIOH U KyMYJISTUBHYIO KPUBYIO.
B. Onpenenuts 4rcI0BbIE XapaKTEPUCTHKH BRIOOPKH:
1. BriOopouHyIO CpEeaHIO0
Br100poUHYTO TEOMETPHIECKYTO
Mony
Menuany
Bapuanmonnslii pasmax
Brer6opounyro aucniepcuro
Bei0opouHoe cTaHAapTHOE OTKIOHEHUE
8. Kosd¢pummenT Bapuarmm
W3 Tabmmir BEIOPATh TPHU CTPOKH, COOTBETCTBYIOIINE UHIMBHITY AJTbHOMY
BApUAHTY

Nownkw

3agaua



TpeOyeTcs BBIABUTH KAPTHUHY YCIIEBAEMOCTH CTYICHTOB, CIABIINX dK3aMEH
no Kypcy "Maremarudeckas craructuka’'. Ha kypce 100 uyenosek. B pesynbrare
M3yYEeHHSA OTYETHBIX JOKYMEHTOB ObLJIa COCTABIIEHA CIIEAYIOIIAs TA0INLA OLICHOK,
TIOJTyYE€HHBIX CTYICHTAMH 110 (PaKympTeTy (B TIOpAAKE an(aBUTHOTO CITMCKA
CTYZIEHTOB):

Noe i/t OreHkn
0 5 13 (4 |5 |4 |3 |5 |4 (2 |4
1 3 /4 (3 |3 (4 |5 |4 |5 |3 |4
2 3 /4 (4 |4 |5 |5 |4 |3 |4 |5
3 3 |5 (4 |2 |5 |4 |5 |3 |5 |4
4 5 15 (3 |5 |4 |3 |3 |4 |5 |4
5 5 14 (4 |3 |3 (4 |2 |5 |4 |5
6 5 14 (4 |5 |2 |3 |5 |4 |5 |4
7 5 14 |5 |4 |3 |5 (2 |4 (4 |4
8 5 14 (4 |5 |2 |3 |5 |4 |5 |4
9 5 14 (3 |5 |3 |4 |5 |4 |5 |4

Tema 6.3. UnTepBabHBbIC BApHALIMOHHDIE PSIAbI
IpakTHyeckas padora Nel4
Yuci0Bble XapaKTePUCTUKH HHTEPBAJIHLHOI0 BADUALIUOHHOTIO Psiia

Henab: npuobpereHne yMeHHIl CTPOUTDH /IS 3aJaHHOI BIOOPKH ee
rpaguyecKyo JuarpaMmy U paccHuThIBATH MO 33IaHHOI BbIOOPKe ee
YHC/I0BbIE XAPAKTEPHCTHKH.

3ananue 17151 BHINOJTHEHUS MPAKTHYECKOI Pa00ThI

A. TlocTpouTh UHTEPBAIBbHBIA BAPUALIMOHHBIN Pl
b. IloctpouTs rucTorpaMmy ¥ KyMyJIITUBHYIO KPUBYIO;
B. Onpenenuts 4rcI0BbIE XapaKTEPUCTHKH BRIOOPKH:
1. BeibopouHyto CpeaHIO0
2.BBIOOPOUYHYIO TEOMETPUUECKYTO
3. Mony
4. Meauany
5. Bapranponssiit pazmax
6. BeibopouHnyto quciepcuto
7. Be1OOpoYHO€E CTaHOapTHOE OTKIIOHEHHE
8. Kospdument Bapmnarmm

W3 Tabnwui BEIOPATh TPH CTPOKH, COOTBETCTBYIONTNE UHIMBHITY ATbHOMY
BapPHUAHTy



3apaua
CryneHTsl HEKOTOPOTO hakynbreTa, coctosmero u3 100 yenosek, Hanwcay
BBITTYCKHYIO KOHTPOJBHYIO padoTy. Kax bl cTyaeHT HaOpasr onpeneieHHoe
KoIM4uecTBO OauioB. [IpuBememM >Tv Oamsl (B mopsaake angaBUTHOTO CITUCKA
CTYZIEHTOB):

No

o/ Yucmo 6aioB, TIOTyYEHHBIX CTY/ICHTaAMHU
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




Paznen 7. OcHoBHBIE OHATHS Teopuu rpados
Tema 7.1. OcHoBHbIe NOHsITHSI TeopuM rpagos. Illpumenenne rpadgos B
TEOPHH BEPOSITHOCTEH.

YcrHbIii onpoc

3amauw, puBoIAIIHE K Tpadam

Jlatite oHsTHE Tpada ¥ MePEIUCIUTE €r0 OCHOBHBIE JIEMEHTHI

Kaxoi#t rpad HazeiBaercs nonmapm? JlomonHerue rpada.

Crenens BepinHbl. CBOMCTBA CTEHEHEM.

CymiectByeT 51 Tpad C MIECTHIO BEPIIMHAMHM, CTETIEHA KOTOPBIX

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

[TyTe B rpade. Llukm.

Kakoe HaumeHbmIee 4MCIIo pedep B POCTOM LIUKJIIE?

8. CesasHocts Tpada. Hapucyiire rpad ¢ maTeio BepIIMHAMH, KOTOPHIN HE
ABIICTCSA CBA3HBIM.

9. Tlocrpoiire CBA3HBIN rpad c CEMBIO BEPIIMHAMH, KAXKI0€ PeOpo
KOTOPOTO — MOCT.

10. lepesbs. Jlec. [IpuBenure mpumep rpada, U3 KOTOPOTO HEITb3S BHIACIUTH
JIEPEBO, COAEPIKaIIee BCe BEPUIMHBI Tpada.

11.1300paxkenue rpada.

12.ChopmynupyiTe HEOOXOMUMOE U JOCTATOYHOE YCIOBUE COOTBETCTBUS
JIByX PUCYHKOB OJTHOMY Y TOMY e rpady.

13.PaccmarpuBaroTcs BCEBO3MOXKHBIE JEPEBbSA C MATHIO BEPIIMHAMM,
MIPUYEM KaKIas U3 BEPIIUH UMEET JIMOO CTENeHb 1, MO0 CTETeHs 2.
CKONBKO TaKWX JIEPEBHEB BBl MOKETE HACUUTATH?

il e

N

IpakTHyeckas padora NelS.
IIpumenenune rpa)os B pemieHNH BEPOSITHOCTHBIX 32424
Ilesan: npuMeHeHne YMEHHH HCIIOIb30BATH rpadbl B peIIeHNH
BEPOSITHOCTHBIX 32124,
/epeBo BapuaHTOB

1. BoBa To4HO TTOMHHT, 4TO B (hOpMYI€ a30THOM KMCIIOTHI TIOAPAT UAYT OyKBBI H,
N, O ¥ IOMHUT, YTO €CTh OJMH HWYKHUM UHAEKC — TO JIU JIBOWKA, TO JIK TPOMKA.

a) Hapucytite nepeBo BO3MOKHBIX BAPUAHTOB, U3 KOTOPhIX Bose nmpumercs
BBIOpATh OTBET.

0) CKOBKO Cpeay HUX TEX, B KOTOPBIX MHIIEKC PaBEH TBOWKE?

B) CKOJIBKO Cpeay HHUX TEX, B KOTOPBIX MHIEKC CTOUT HE Ha BTOPOM MecTe?

r) Kak usmenuTcs aepeBo BapuaHTOB, eciii BoBa MOMHUT, 4TO Ha TIEPBOM
MecTe TOYHO CTOuT H, a mopsimok ocranbHBIX OyKB 3a0BLT?

2. OMHOBPEMEHHO TPOXOAAT BEIOOPHI M3pa ropoaa u npedexra okpyra.
Kannunarypel Ha JOMKHOCTh M3pa BeICTaBUIIM ANKMH, bankun, BankuH, a Ha
TOJDKHOCTH ipedekra — DuikuH, FOmkuH, AmkuH.

a) Hapucyiite nepeBo BO3MOKHBIX BAPHAHTOB TOJIOCOBAHMSA Y OTIPEACITUTE C
€T0 TIOMOIIIBIO YUCIIO PA3TMIHBIX UCXOA0B TOJIOCOBAHUS.
0) B ckompkux BapuaHTax OyAeT KaHauaarypa JImKuHA?



B) B ckompkux BapuaHTax paMunuM KaHIWAATOB HA JOJDKHOCTH M3pa
rOpoJia ¥ Ha AOKHOCTH MpedeKTa COCTOAT U3 PA3TUIHOTO YUCTa OYKB?

r) Kak u3mMeHsTCS OTBETHI B @) M 0), €CJIM YUECTh €Ie KaHIUIara «IpoOTHB
BCEX»?

3. I3 yeThIpex Ty30B MOOYEPETHO BEIOMPAIOT ABYX.

a) Hapucyiite nepeBo BO3MOKHBIX BADUAHTOB.

0) B ckompkux ciaydasx cpeny BEIOpAHHBIX OyeT OyOHOBBIN Ty3?

B) B cKoJbKHX Ciydasx BTOPBIM BEIOPAHHBIM OyZIET Ty3 IHK?

r) B crompkux ciayyasx Ty3el OyayT pa3Horo msera?

4.Y Acu ectb moOumbrii @OCTIOM, B KOTOPOM OHA XOIWT B KOy, OHa of1eBaeT
k ©®OCrromy Oenyro, roiryOyro, pO30BYIO M KPACHYIO OTy3KY, a B KAYECTBE
«CMEHKW» HazieBaeT 0OCOHOKKH WK Ty, Kpome Toro, y AcH eCTh TPU pa3HbIX
oanTuka(Nel, 2, 3), MOAXOIAIIUX KO BCEM OTy3KaM.

a) Hapucyiite n1epeBo BO3MOKHBIX BAPHUAHTOB ACHUHOMW OJEHKIIbI.

0) CxombKo qHEW ACS MOKET BBITTIAAETH MO-pazHoMy B 3ToM OO CTiome?
B) CKONBKO JTHEW OHA OYAET XOAUTh B Ty(prsix?

r) CKOJIBKO THEW OHA Oy/IeT XOIUTh B KPACHOM OTy3Ke M 00COHOKKAX?

5. PYyKOBOACTBO HEKOTOPOM CTPaHBI PEIIMIIO CACNATh CBOM TOCYHAPCTBEHHBIN
¢mar TakuM: Ha OTHOIBETHOM TMPSIMOYTOJIEHOM ()OHE B OAHOM M3 YTJIOB
MOMENIAeTCs KPYT Apyroro 1pera. LlseTa pemeHo BeIOpaTh U3 TPeX BO3ZMOKHBIX:
KPaCHBIW, KEJITHIM, 3ETCHBIN.

a) CKOJIbKO BapMAHTOB TAKoOToO hrara CymecTByeT?

0) CxonbKo U3 HUX (pIaroB ¢ KPyroM B BEPXHEM MPABOM YTy ?
B) CKOJIbKO (PJIaroB HE JKEATOTO MPAMOYTONHHOTO hoHa?

r) CKOBKO KPacHBIX (PJIaroB ¢ KPyraMmu B HYKHUX yTIIax?



4. KOHTPONbHO-OLEeHOUYHbIe MaTepuarnbl AN NPOMEXYTOYHOM
aTTecTauum nNo y4eGHOW AUCLMUNIUHE

IIpenMeTOM OLICHKM ABNIAIOTCS YMEHHWA M 3HaHWA. KOHTponms M OuEHKa
OCYWIECTBIHIOTCA uyepes audepeHIPOBAHHBIN 3a49€T

Ilepeuenp TeopeTHIECKHX BONIPOCOB U NPAKTHYCCKHUX 3aJaHNH JJIs1
au(¢epeHIUPOBAHHOIO 3a4eTa

1. OcHOBHBIE KOMOMHATOPHBIE OOBEKTHI, POPMYITBHI U TIPaBHJIA pacueTa
KOJIMYECTBA BBIOOPOK (T KAXIOTO W3 THUIIOB BBIOOPOK).

2 .Yt0 Takoe CTOXaCTHYECKUM (CITyUYaiHbIH) SKCTIEPUMEHT, COOBITHE, STIEMEHTAPHBIC
coObrtusa? [IpuBecTr mpuMep CIy9aifHOTO 3KCTIEPUMEHTA U OTIMCATh B HEM
3JIEMEHTAPHBIE COOBITHS.

3. Jlath ompeieNieH|st COBMECTHBIX M HECOBMECTHBIX COOBITHI. [IpuBecTu
TIPUMEPBL.

4. ITonHas rpymma coObIThid. PaBHOBO3MOKHBIE COOBITHA. [ [puBECTH pUMEPEHI.

5. O01Iee TOHATHE O BEPOSATHOCTH COOBITHA KaK O MEPE BO3MOKHOCTH €TO
HACTYTUICHUS.

6. Kak popmynmpyercs kiaccuueckoe omnpe/iesieHre BEPOSTHOCTH?

7. Kak ¢opmymupyercs reOMETpUIECKOe OTIPEACIIEHAE BEPOSATHOCTH?

8. [loHATHE IPOTHBOIIONIOKHOTO COOBITHSA; (POPMyJIa BEPOSTHOCTH
MMPOTUBOTIONIOKHOTO COOBITHSI.

9. Jlarb ompenienieHue CyMMBI IByX COOBITHM. 3amucars pOopMyTy BEpOSITHOCTH
CYMMBI ABYX COOBITHIA Y TIPUBECTH TIPUMEDP €€ TIPUMEHEHU.

10. /late onpenienieHre yCIOBHOM BEpOATHOCTU. Koraa ycnoBHas BEpOATHOCTh
paBHa HYJIO?

11. ars ompeneneHre HE3aBUCUMBIX COOBITHI. 3arrcaTth (GOpMyITy BEPOATHOCTH
MIPOU3BEACHUS HE3ABUCUMBIX COOBITHIA M TIPUBECTH MPUMEDP €€ TIPUMEHECHH.

12. 3armucats ¢hopMyITy TOJTHOW BEPOSITHOCTH U TIPUBECTH MPUMEP €€ TIPUMEHEHUSI.
13. 3armmucars popmyy baiteca u mpruBecTH IpUMep €€ MPUMEHEHUS.

14. Yto Takoe auckpeTHas ciydaiHasa BeauurHa? KakuMu 1aHHBIMU OHA
sagaetrca? [Ipusectu npumep.

15. YUto Takoe HenpepbIBHAS cay4aiiHas BenuunHa? Kakumu JaHHBIMUA OHA
sagaetrca? [Ipusectu npumep.

16. Kak onpenensercs U KakuMH CBOMCTBaMU 00J1agaeT (GyHKIMS pacrpeaeIICHHs
ciy4aiHoU BemuuHbl? HaprcoBaTs rpaduk Kakor-HUOYAs QyHKLIMN
pacrpeIencHHU.

17. Kak onpenensiercs ¥ KaKUMHU CBOMCTBaAMH 00IamaeT (PyHKIMS TUIOTHOCTH
BEPOATHOCTH HETPEPBIBHOM CITy4alHOM BEMUYUHBI?

18. Kak BBOAATCA YHCTIOBBIE XapaKTEPUCTUKU TUCKPETHOM CITy4yalHOM BETMYMHBI
- MATEMATUIECKOE OXKHUTAHHE, TUCTIEPCHs, CPEAHEKBAAPATHIECKOE OTKIOHEHHE?
Kakoii cMbICT UIMEIOT 3TH XapaKTEPUCTUKHU?



19. Kak BBOAATCS YMCIOBBIE XapaKTEPUCTUKH HEIPEPHIBHOM CITyYalHOM
BEJIMYMHBI - MATEMATUIECKOE OKHIAHUE, TUCTICPCHS, CPETHEKBAAPATUIECKOE
OTKJIOHEeHUE? Kakoil cMBICT MMEIOT 3TU XapaKTEPUCTUKU?

20. Yro takoe cxema bepnymmu? 3ammcate popmyny bepHym 1 00BACHUTS, IPH
KaKHX YCIOBUAX OHA TIPUMEHSETCA.

21. 3armcarp acumMmnIToTHIECKYTO hopmyy IlyaccoHa u 0OBACHUTD, TIPH KaKKUX
YCIOBUAX OHA TIPUMEHSIETCS.

22. 3anmcarp acumnirorndeckue hopmynsl Myaspa-Jlammaca u 00bICHATH, TIpH
KAaKWX YCIOBUAX OHU TIPUMEHSFOTCS.

23. Uro Takoe [lyaccoHoBckwmii moTok codwiThii? [IpuBecT mpumep ero
TTPUMEHEHHS.

24. Kak onpenenseTcs HOpMaJIbHOE pacnipeiesieHue? B ueM cMbICH LHEHTPATbHOU
MpeIeIbHOU TEOPEMBI?

25. B yeM 3aKII04aeTCsa NpaBUIO «Tpex curm»? Kak OHO MOKET MPUMEHATHCA Ha
MpaKTUKE?

26. U3 Tpex opyauii pOoU3BEAEH 3aIIl 10 MUILEHHU. BepoATHOCTh MonagaHus U3
niepBoro opyaus 0,8, u3 sroporo - 0,6, u3 Tpetsero - 0,5. KakoBa BEpOATHOCTh
MOPaKEHUA LIENTH?

27. Pabouuit 00CITyKMBAET TPH CTaHKA. BeposATHOCTH TOTO, YTO B TEYEHHUE Yaca
CTAaHOK HE TMOTPeOyeT BHUMAaHUs pad0vero, paBHa: Aii mepBoro cranka 0,9, ms
Broporo 0,8, nns tpersero - 0,85. KakoBa BEposTHOCTb TOTO, YTO B TEUEHUE
HEKOTOPOTO Yaca, Io KpalHel Mepe, OJTMH CTAHOK MOTPeOyeT BHUMAHWUS ?

28. lna pa3pymieHuss MOCTa JOCTATOYHO OJHOTO Tonananusa. Ha moct cOpocunu 4
OOMOBI, BEpOATHOCTH TIOTIanaHus KoTopsix pasaa 0.3, 0.4, 0.6 u 0.7
COOTBETCTBEHHO. KakoBa BEpOATHOCTH TOTO, YTO MOCT Oy/IeT pa3pyIieH?

29. Tpu cpiHa JapsaT CBOEM Marepu NMoJapKU. BepoATHOCT TOro, YTO MEPBBIM ChIH
nojapur Marepu ayxu pasHa 0.3, Bropoii - 0.6, tpetwii - 0.1. Halitu BepoaTHOCTB
TOTO, YTO MAaTh TIOYYHT B TIOJIAPOK Ty XH.

30. Ha cOopky momnagaroT AeTajau ¢ 3-X CTAHKOB - aBTOMATOB. MI3BECTHO, 4TO
riepBbIi agromar aaet 0.3% Opaka, Bropoii - 0.2%, Tpetuii - 0.4%. C iepsoro
asromara noctynuio 1000, co sroporo - 2000, ¢ Tperbero - 2500 neraneit. Yemy
paBHA BEPOATHOCTH TOTO, YTO HAyAAYy B3ATas ACTAITb TPOU3BEICHA BTOPHIM
CTaHKOM, €CJTH OHA OpakoBaHHAs?

31. Ha ckman mocrymnaeT npoaykums 3-x GpaOpuk, TpuueM NMpOAYKLMS TIEPBOH
¢dhadpuxu cocrasiser 20%, BTopoti - 46%, Tperbet - 34%. M3pecTHO Takxke, 4TO
CpeaHUM TIPOTIEHT HECTAHAP THHIX W3IENH T IepBoi (padpuku paBeH 3%, mis
BTOpO# - 2%, nnia Tpetbeit - 1%. UeMy paBHa BEPOATHOCTH TOTO, YTO HAayAauy
B3ATOE M3IEJIME POU3BEACHO HA TPETher (haOdpHKe, €CITM OHO OKA3aJIOCh
HECTAaHAAPTHBIM?

32. B xy4y CIOXKEHBI IOJIOKH C TPEX A0JIOHb. Y POxKai mepBOH s0JIOHU COCTABIIAET
50 kr, BTOpO¥ - 40 KT, TpeTbeH - 30 kr. Jlons yepBuBbIX 10710k cocTaisieT 0.3 mis
niepBoit 1010HH, 0.2 - myist BTOpoH, 0.4 - nimsa Tperbeid. Halitu BeposTHOCTB TOTO,
YTO CIAYyYaHHBIM 00Pa30M B3ATOE SOJIOKO U3 KyYH OKAKETCS YEPBUBBIM.

33. B Mara3uH nocTynaroT MAPUKOBBIE PYUKH € TpeX (abpHrK, IPUIEM U3 KaKIbIX
JIECATH PYUEK 3 TIPOU3BEACHBI TIepBOM (haOpHKOM, 4 - BTOpoM, 3 - TpeTbeit. lomns



HE TIMIIYIIHX pydek pasHa 0.2 B mpoaykimuy nepsoi ¢padpuky, 0.03 - BTopoH,
0.05 - Tperreit. KakoBa BEpOsATHOCTb NMOKYNKH HE MULIYIIEW PYUKH B MarazuHe?
34. Ha mucrieT4epCKuii MyHKT aBAPUHHOM CITy>KOBI TIOCTYTIAET B CPETHEM S5 3aIBOK
B MUHYTY. HaliTH BEpOATHOCT TOTO, YTO B JAHHYIO MHUHYTY TIOCTYTIUT He OOJIBIIE
TpeX 3aABOK.

35. ATC o6cnyxusaet 420 3BOHKOB B cpeHeM 3a yac. Halitu BeposaTHOCTB TOTO,
YTO 3a JAHHYIO MUHYTY OyAET OOCITYKEHO POBHO 5 3BOHKOB.

36. B marazuH npuxoaut B cpeadeM 300 knueHToB B yac. Haiftu BepoaTHOCTD
TOTO, YTO B JAHHYIO MUHYTY 3aiJIeT pOBHO | KIMEHT.

37. IIponaserr peaim3yeT B CPETHEM 3 aBTOMOOWJIS B IECHb U CYUTACT JICHD
yJa4HbIM, €CJIA IMPOJACT HE MEHEE MATH MallWH. HailTu BEpoATHOCTh TOTO, YTO
JIEHb OKAXKETCS HEYJaYHBIM.

38. Ha npeanpusatum padoraer 183 corpymuuka. HalTi BeposSTHOCTH TOTO, YTO
POBHO y IBYX U3 HUX ACHb pokaeHus 31 mexadps.

39. BepoATHOCTB TOTO, UTO JCHEKHAA Kymropa (ampumsas pasHa 0.001. Havitu
BEPOATHOCTH TOTO, UTO cpear 500 momyyeHHBIX BaMH KYITIOp MMeeTCs
¢danpmmBast.

40. K xomrmiproTepHOM cet noakiarodeHsl 100 moap30Bareneii, Kaxapii u3
KOTOPBIX B JAHHBI MOMEHT BPEMEHH padO0TaeT B C€TH ¢ BeposATHOCTHIO 0,02,
Haiit BepoATHOCTB TOTO, YTO B TAHHBIH MOMEHT XOTs OBl OJTMH TIOJIh30BATENb
padoTaeT B CETH.

41. Ilpu nepenaye 3aKOAMPOBAHHOTO COOOIIEHUS BEPOATHOCTh OITUOKH OTHOTO
3Haka pasHa 0,02. Haiitu BepoATHOCTB TOTO, 4TO coodmenue u3 150 3HakoB
COICPIKUT OIIHOKY.

42. IInoTHOCTH pacnpeacneHus CIy4aiHON BEIMYMHBI Y TaKOBa:

f(x)=0mpux <1ux>6, f(x) =(2x-2)/25 npux = [1;6]. Haittu
MY.
43. IInoTHOCTH pacnpeacneHus CIy4aiHON BEIMYMHBI Y TaKOBa:
Fx)=0mpux<1lux>6,f(x) =(2x-2)/25 npux = _____[1;6]. Haiitu

BEPOATHOCTH TOTO,

YTO CAy4yaHas BeauurHa Y Oombiie 4.
44. TTHOTHOCTH pacTipeAeeHUs CIIy4aliHOM BEIMUMHBI Y TakoBa:
Fx)=0mpux<-1lux>3,f(x)=(x+1) npux= [-1;3]. Haiiru MY.
45. IInoTHOCTH pacrpeacieHus CIy4aiHON BENUUMUHBI Y TaKOBa:
Fx)=0mpux<-lux>3,f(x)=(x+1) npux= [-1;3]. Haiitu BepoaTHOCTB
TOTO, YTO CTy4yaiiHas BeMYrHA Y OOJIbIIE 2.

46. bpomuiens 1Be urpaibHbie Koctu. HaiiTu BEposSTHOCTH TOTO, 4TO

MPOU3BE/ICHUE BBITIABIINX OYKOB OKAXKETCA paBHbIM 12, MeHbIe 12.

47. bpouiensi 1Be urpaibHeie Koctu. HaiiTu BEposSTHOCTH TOTO, 4TO

MMPOM3BEICHHUE BHITIABIINX OYKOB OKAKETCS MEHBIIIE 5, Oombie 5.

48. bpouieHsl Tpu urpaiibHbie Koctu. HaliT BeposTHOCTB TOTO, YTO cyMMa
BBITNABIIINX OYKOB OKa)eTcs paBHOM 16, MeHbllle uiu paBHOM 16.
49 B ypse 3 Oenpix u 6 yepHbIX mapos. Hayran serHMMaroT nBa niapa. Haitu



BEPOSTHOCTH TOTO, YTO 00a IIapa OKaKyTcs OJHOTO LBETA.

50. B konone 36 kapt. Hayraa BeiHMMaroT Tpy KapThl. HailTu BEpoATHOCTB TOTO,

YTO BBIHYTBIMHU OKaKyTCs /1B Ty3a M OJIHA Jama.

51 UHrepBansl Mexay noe3gamu MeTpo 5 MuHYT. KakoBa BEpOATHOCTH TOTO,

YTO,

CITyCTHUBIIMCH B METPO B CIIy4alHBIM MOMEHT BPEMEHH, IPUAETCS KAATh M0e3aa

oombre 3

MUHYT? MeHb1e 2 MUHYT?

52. UHrepBansl MeKIy noe3aaMu MeTpo 5 MuHYT. KakoBa BEpOATHOCTH TOTO,

YTO,

CITyCTHUBIIMCH B METPO B CIIy4aWHBIM MOMEHT BPEMEHH, MMPUIAETCA KAATh MOE31a

He MeHbIIe | MUHYTHI 1 He Oonbire 3 MuHyT? Bospmie 3 MuHyT?

53. lIudp 3amka cocrout u3 4 mudp. Kakosa BepoSTHOCTD OTKPBITH 3aMOK C

TEPBOTO pPa3a, HaAOPaB MPABUIHHYIO KoMOUHaIMIO? KakoBa BEPOATHOCTH OTKPHITH

3aMOK C TIEpPBOTO pa3a, HAOpaB MPaBWIIbHYIO KOMOMHAIMIO TP, ECITHU TIOCTISAHSAS

¢ pa HeYeTHASA?

54. Yenoseky, nocruruiemy 60-TH JIET, BEPOATHOCTb yMeEpeTh Ha 61-om roay

*u3HU paBHa 0,09. KakoBa BeposSTHOCTB TOTO, YTO U3 4-X 4YeNoBeK B Bozpacte 60-

TH JIET Tpoe OyAyT JKUBBI YEPE3 TO?

55. BeposTHOCTD BBRIMTpHIMIA IO OOJMTanvH 3arimMa pasHa 0,25. Kakosa

BEPOSTHOCTB TOTO, YTO HEKTO, MPUOOpETas 5 OONMHUralyi, BEIMTPAET XOTs OBl TI0

OJTHOM U3 HUX?

56. CnyuaiiHas BeMuMHA X 33/1aHa PSIAOM PaCTIPEACICHUSA

wl-1 2 4 5

Pi| 0,2/0,1 (0,4 |03
Haiitu cpenHee kBaaApaTu4HOE OTKJIIOHEHUE .
57.Cny4aitHas BenmuuHa X 3a71aHa psaoM
Haiitr M(1-X),D(1-X).

X3 ]2 0 1

Pi| 0,2/0,1 (0,4 |03

> >

58.CnyuaiiHas BemMuMHA X 33/1aHa PSAAOM PaCTIPEACTICHHUSA

Haiitu P3u DX. Xil-1 o 3

Hairu Pi| 0302 P3

D(X+3).
59.CnyuaitHas BeMMUMHA X 33/1aHa PSAOM PaCTIPEACICHHUS
Haiitu P3u DX. Xil2 1 3

p 0,2 0,3 P3

60.Cnyuaiinas BenuuuHa X 3a4aHa PAIOM [ %3 1 Db pacrpeaesieHus
Haiitu P1 u D(X+3). bil _Po2 s

61. Jlns HopmaneHOU BemunHbl X~N(2,4). Haiit M(-2x+1), D(-2x+1).
62. Jlnst He3aBUCUMBIX HOPMAaJIbHBIX CITy9alHbIX BeMarH X~N(2,1) u
Y~N(4,3). Haiitu M(X+Y), M(X-Y) u D(X+Y), D(X-Y).

63. Jlnst He3aBUCUMBIX HOPMAaJbHBIX CITydalHbIX BeMarH X~N(3,4) u



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

64. Jlns He3aBUCUMBIX HOPMAaJIbHBIX CITydalHbIX BeMarH X~N(4,3) u
Y~N(5,4). Haiitt M(X+Y), M(X-Y) u D(X+Y), D(X-Y).

65. Uemy paBHA BEPOATHOCTH TOTO, YTO MPH 4-X MOAOPACBIBAHUAX UTPATBHOU
Koctu Beimaner 3? Beimaget 3 posHo 1 pasz?

66. B yeM coCTOUT METO/T CIUTONIIHBIX HAOIFOICHHMA, TIPUMEHICMBIN B
craructrke? B 1em cocTouT BEIOOPOYHBIN METOA, MPUMEHSIEMBbIH CTATUCTUKE?
67. Kakas cnydaiiHas BEJIMYMHA HA3bIBA€TCA HEMPEPHIBHO PACMIPEACIEHHOM
BeMMUMHOM? UTO Takoe ee TNOTHOCTh pactpeaencHusa? Kak cBa3anbl Mex Iy
co00¥ IOTHOCTh BeposaTHOCTH f(x) u pyHKIMs pacnipenenenus F(x)?

68. Ecmu f(x) - TNIOTHOCT pacpeAesieHrs BEPOSATHOCTEH, TO YEMY PABEH j f(x)dx?

—o0

Uemy
PaBHA BEPOATHOCTH MOMAAAHUSA HETIPEPBIBHOM CITy4YaHOMN BEJTMYHUHBI B UHTEPBA

[x1 x2]?
69. Kak onpenensercsa MaTeMaTUuecKoe OKUAaHUE CITy4YalHOM BEIUYUHBI?
Kaknmu cBoiicTBamu 00J1a1a€T MATEMATHIECKOE OKHUTAHUE CITyIaHOM
BEJTAYUHBI?
70. UeMy paBHO MaTeMaTUIECKOE OKUIAHME PABHOMEPHOTO pacIipeAeIeHUs Ha
oTpeske [a, b], HopMmansHOTO pacnpenenenus N(a, 0)? Uemy paBHa qucniepcus
BEJIMUMHBI, PACTIPE/ICICHHOW PAaBHOMEPHO Ha OTpe3ke [a,b], BenuuuHsL,
pacnpeaeneHHo HopManbHO - N(a, a)?
71. Kak onpenensaercs JUCTIepCHs CIydyanHOW BenuuuHbl? KakuMmu cBoMcTBaMu
o0nagaeT quctepcys CIyIanHOW BETUIHHBI?
72. Uto Takoe cpeaHEKBaapaTHYecCKoe OTKIOHEeHHe? KakoBbl ero cBocTBa?
YeMy paBHO CpeTHEKBAIPATHUECKOE OTKIIOHEHUE BEIMYMHBI, PACTIPEACIIEHHOM
HOpManbHO - N(a, 0)?
73. B ueM cocTouT npaBuiio Tpex o (curm)?
74. Uto Takoe reHepaibHas COBOKYITHOCTh M BBIOOpKa u3 Hee? UTo Takoe 00beM
BBIOOpKH? Kakas BRIOOpKa HA3bIBAECTCA PETIPE3CHTATUBHOM?
75. Uro Takoe BapuanMoHHKIH psan? Uto Takoe OTHOCHUTETbHASA (IMITMPUIECKAS )
YacTOTa 3HAYCHUS X; U3 BAPUALIMOHHOTO psa’?
76. Uro Takoe Tab/HIla CTATUCTHYECKOTO PACTIPEIETICHUS BEIOOPKH?
77. Kak 110 Ta0vIle CTaTUCTHIECKOTO PACTIPEICIIEHHUS BRIOOPKHU CTPOUTCS
TIOJTUTOH JUTA JTUCKPETHBIX BAPUALMOHHBIX PSIIOB?
78. Kak 110 Ta0uie CTaTUCTHIECKOTO PACTIPEICIICHHUs BBIOOPKU CTPOUTCS
TECTOTPaMMA Tl MHTEPBAIbHBIX BAPUALIMOHHBIX PSIOB B CITy4ae OAUHAKOBBIX
WHTEPBAJIOB?
79. Kak 110 Ta0uiie CTaTUCTHIECKOTO PACTIPEICIIEHHUS BBIOOPKU CTPOUTCS
TECTOTPAMMA Tl MHTEPBAIbHBIX BAPUALIMOHHBIX PAIOB B CITy4dae
HEOTMHAKOBBIX HHTEPBAJIOB?

80. Kak cTpouTCs MOJIUTOH MO TMCTOrPaMMe HHTEPBATBHOTO BAPHUALIMOHHOTO
pana?

81. Uro takoe Moaa i1 AUCKPETHOTO BapHalMOHHOTO psiaa? Uto Takoe meauaHa?



82. Kakyro cX0IUMOCTh K HEKOTOPOMY 3HAYEHHUIO HAa3bIBAIOT CXOAUMOCTBIO MO
BEPOATHOCTH?

83. Kakas oueHka mapaMmeTrpa Ha3biBaeTca HecMemeHHou? Kakas orieHka
rnapamMeTpa Ha3bIBaeTCs COCTOATENBHOMU?

84. Kakas oueHka napamerpa Ha3zbiBaeTcsa ToueuHon? [IpuBenure npumepsl
TOYEYHBIX OLICHOK.

85. ToueuyHbIe OIIEHKY JT TEHEPATBHOM CpeIHEH (MaTeMaTHIECKOTO
OKHMIAHUA ), TEHEPAThHOW JUCTIEPCHU T€HEPATBHOTO CPETHEKBAIPATUIECKOTO
OTKJIOHEHMUS.

86. [lonaTHe UHTEPBANTBHOM OLIEHKU. Ha/ie:KHOCTh IOBEPUTENHHOTO UHTEPBAIA.
87. ntepBanbHas OLICHKAa MATEMATUYECKOTO OKUIAHUSA HOPMAJIbHOTO
pacrpeesieHus PU U3BECTHOM TUCTIEPCUM.

88. lnrepBanbHas OlLICHKAa MATEMATUYECKOTO OKUIAHUSA HOPMAJIbHOTO
pacrpeaeneHus pu HEU3BECTHOM JUCTIEPCUM.

89. ToueuHas O1IeHKa BEPOSTHOCTH COOBITHH.

90. MHTepBanbHast OLICHKA BEPOSTHOCTHA COOBITHA.

91.0cHOBHBIE TTIOHATHSA TEOPUH TPadoB.

92 IlpuBeaure MpUMEPHI MPUMEHEHUS TPaPOB B TEOPUM BEPOATHOCTEM.
93.IlpuBeaure IPUMEPHI PUMEHEHHS TPapOB B MATEMATHIECKOW CTATUCTHUKE.

Ouenka popmupyercsi U3 Tpex TEOPUTHYECKHX BOIIPOCOB U ABYX
NPaKTH4YeCKUX 3a4aHuil. Bpemsi Ha moaroroBky - 40 MUHYT.

Kpurepun onenku
OueHka «OTJIMYHO)» BBICTABIIAETCS, €CIU CTYJCHT:
- TIOJTHOCTBIO PACKPBII COAEPIKAHHUE BOTIPOCA B 00BEME, MPEAYCMOTPEHHOM
MPOTPaMMOU U YUSOHHUKOM;
- MB3JIOKUIT Marepyall IPaMOTHBIM A3bIKOM B ONIPEACIEHHOM JIOTHYECKOU
MOCEN0BATENbHOCTH, TOYHO UCTIONB3Ys MAaTEMATUIECKYIO U
CMELMATU3UPOBAHHYIO0 TEPMHUHOJIOTHIO U CUMBOJIUKY;
- IPABUIBHO BBITIOJHUIT YEPTEKH U TPAPUKH, COTTYyTCTBYIOIIUE OTBETY;
- MIOKa3aJl YMEHUE WILTIOCTPUPOBATh TEOPETUUECKUE MOMOKEHUS KOHKPETHBIMU
MpUMEPaMHU, TIPUMEHITh UX B HOBOUM CUTYaLIMU MPU BBITIOTHEHUA
MPaKTUYECKOTO 3a/1aHus
- IPOAEMOHCTPUPOBAJ YCBOSHHUE PaHee U3yUYEHHBIX COIMYTCTBYIOIIMX BOIIPOCOB;
- OTBEYAJ CAMOCTOATENIFHO 0€3 HABOJAIIMX BOTIPOCOB MPETIOAABATEN.
Bo3MO3KHBI 0/HA-/1BE HETOYHOCTH MPH OCBEILEHUHA BTOPOCTENEHHBIX BOMIPOCOB,
KOTOPBIE CTYAEHT JIETKO MCIPABUI MO 3aMEYaHUIO
MpenoiaBaress.
OueHka «Xopou1o» BbICTABIAETCA, ECIIHU:
- OTBET YOBJIECTBOPSET B OCHOBHOM TPEOOBAHUAM Ha OLIEHKY «5», HO TIPH 3TOM
MMEET OUH U3 HEAOCTATKOB:
- B MBJIO’KEHUH JOTTYIICHBI HEOOIIBIITHE MPOOEBI, HE UCKA3UBIINE JIOTUIECKOTO U
MH(POPMALIMOHHOTO COAEPKAHUA OTBETA;
- IOMYIIEHBI OJIMH-ABA HEA0YETA NP OCBEILEHUU OCHOBHOTO COACP KaHUA OTBETA,



WCTIPABJICHHBIC 10 3aMEYaHHIO TIPETIOIaBATEIS,
- JIOTIyTIIEHBI OMIMOKA MITA 00JIee BYX HEAOYETOB MPH OCBEIICHUH
BTOPOCTEIIEHHBIX BOMIPOCOB MITA B BBIKJIAAKAX, JIETKO MCIIPABICHHBIC 10
3aMEYaHHUIO TIPETTOIABATENS.
OueHKa «yT0B/IETBOPHTEILHO» BHICTABIIACTCS, €CITH:
- HETOJTHO WJTH HETIOCJISIOBATENTFHO PACKPBITO COJIEPIKaHUE MaTepralia, HO
MOKA3aHO 001IIee
TTOHUMAHKUE BOTIPOCA U MPOAEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIE IS
JAJIBHEUIIETO YCBOCHUSA
MPOrPaMMHOTO MaTepyasa, UMEITUCh 3aTPYIHEHUS WITH JOITY IIIEHBI OIUOKY B
OTIPEICTICHNY TIOHATHM, UCTIOIb30BAHNHM TEPMHUHOJIOTHH, YePTEKAX Y BHIKIIAIKAX,
WCTIPABJICHHBIE MTOCIIE HECKOIbKUX HABOMAIIMX BOIPOCOB MPEMOAABATEIIA;
- CTYJICHT HE CTIPABHJICA C TIPUMEHEHHEM TEOPHH B HOBOW CUTYallMU MPH
BBITIOJTHEHUH MPAKTHYECKOTO 3aaHUs, HO BBITOJTHUI 3aJaHUS 0053aTeIIbHOTO
YPOBHS CJIOKHOCTH TIO JAHHOU TEME,
- IPY 3HAHUK TEOPETUIECKOTO MATEPHAJia BHISIBIICHA HETOCTATOYHAS
c(hOPMHUPOBAHHOCTH OCHOBHBIX YMEHHIH W HABBIKOB.
OueHKa «HEYT0BIETBOPUTE/ILHO» BHICTABIISETCS, €CITH:
- HE PaCKPBITO OCHOBHOE COJIEPIKaHUE Y4eOHOTO Marepraa;
- OOHApYKEHO HE3HAHWE WITA HETIOHUMAHWE CTYJACHTOM OOJIBINEH WTH Hauboee
BaKHOM 4acTH y4eOHOTO Marepuana,
- TOTTy IIEHBI OITMOKH B OTIPEACTICHUH TIOHATHH, TPU KCITOJTb30BAHUN
TEPMHUHOJIOTHH, B YepTekKaX, OJJOK-CXEM M UHBIX BBIKJIAIKAX, KOTOPHIC HE
WICTIPABJICHBI MOCJIE HECKOIBKUX HABOAAIIMX BOTIPOCOB MPETIOIABATEIA.

- CTYOSHT OOHAPYKWII TIONHOE HE3HAHWE W HEMOHMMAHWE W3y4aeMoro
y4eOHOTO Marepuaia WM HE CMOT OTBETHTh HM HA OJWH W3 TMOCTABICHHBIX
BOTIPOCOB TI0 M3y4aeMOMY MaTepHalty.
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