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Teopia iimogipnocmeil ma mamemamuyna CMmamucmuKa Ilpakmuune 3anammasn Nel

3auarrd 1.

EneMenTnn KOMOiHATOPUKH.

Kom06inaTopuka — 11e po3/i MaTeMaTHKH, SKUH BUBYA€E PO3MIIIEHHS 00’ €KTIB
y BIANOBIJHOCTI 3 CHELIaJbHUMHU IMpaBUJIAMU 1 METOAM MIAPAXyHKY KUIbKOCTI BCE
MOMJIMBUX CIIOCO01B, SIKUMU 111 PO3MIIIIEHHS MOXYTh OyTH 3p00JIeHi.

Metonun KOMOIHATOPUKM BIAITPalOTh BAXKJIUBY poOJib MpU  OOUYMCICHHI
NMOBIpHOCTEW PIZHOMAHITHUX TOJINA, 3B’SI3aHUX 3 EKCIIEPUMEHTaMH, IO MaloTh
CKIHYEHY KIJBKICTh PE3YJIbTaTIB.

Po3ristHeMo OCHOBHI MOHATTSI KOMOIHATOPUKH.

OcHoBHUMII NpPUHIUN KOMOIHATOPMKH ( NPaBWIO MHOXKeHHs1). Hexaii
NOTPiOHO BUKOHATHU OJIHY 3a OJHOIO0 K Jiil. SIKIIO mepury Air0 MOXHA BUKOHATH 7,

criocobamu, Ipyry — n, Crocodbamu 1 Tak gami, K-Ty Jit0 — n, coco0amu, TO K dii
pa3oM MOXXHA BUKOHATHU n, -, -...-n, CIIOCOOaMH.

IIpaBuio noagaBaHHs. SIKIIO AeAKHi 00’€KT ¢ MOXKHA BUOpaTH n CIOCOOaMH,
a 00’ekT b — k cmocobamu, MPUIOMY HISKHI BUOIP ¢ HE 30ira€ThCs 3 KOIHHUM 3
BUOOPIB b, TO 00’€KT a 200 b MOXHA BUOpATH n+k CIIOCOOAMH.

IlepecTaHoBKOW 3 71 pI3HUX €JIEMEHTIB HA3UBAEThCS 00 €KT, SKUU
CKJIQZAEThCS 3 n LIMX €JEMEHTIB, 1 BIAPI3HAETHCS BIJ 1HIIMX MICLEM PO3TAIlyBaHHS.
KinbkicTh mepecTaHOBOK MO3HAYAIOTH CUMBOJIOM P, 1 po3paxoBYIOThH 3a (OPMYJIOL0:

P =n!

Po3MillleHHsIM 3 1 €JEMEHTIB 10 k Ha3WBalOTh 00’ €KT, IO CKIANAEThCA 3 k
€JIEMEHTIB, BUOpAHUX 3 n 1 PO3TAllIOBAaHUX y TIEBHOMY TOPSIKY. /[Ba po3mimieHHs,
0 CKJIQJAalThCA 3 OJHAKOBHX €JIEMEHTIB, aj€ BIIPI3HIIOTBCA MICHEM IX
pO3TalllyBaHHS, BBAXKAIOTHCS PI3HUMU. YHCIO PO3MIIIEHb 3 n €JIEMEHTIB MO k
OyneMo mMmo3HauaTH cUMBOJIOM A’. Mae wiciie dopmyna aias miapaxyHKy 4HCIIa

PO3MIIIICHB:

N n!
" -k
AKY JIETKO JIOBECTU METOJOM MaTeMaTUYHOI IHAYKI1. 3a3Ha4uMO, 10 A’ = n!.

Komo6inamiero 3 » eineMeHTIB mo k OyaeMo Ha3WBaTH Taki PO3MIIICHHS 3 n

€JIeMEHTIB MO k, Kl BIAPIZHSAIOTHCS Xoua O OJHUM €JIEeMEHTOM. 3ayBa)KMMO, IO
KOMOIiHaIIii, K1 BIAPI3HIIOTHCS JIUIIIE MICIIEM PO3TAIlyBaHHS €JIEMEHTIB, BBAXKAIOTHCS
oaHaKoBUMU. [To3HAUMMO YKCIIO KOMOIHAIN 3 7 €JIEMEHTIB MO k CHUMBOJIOM CF.
st oOurcieHHs ynciia KoMOiHalii BUKOPUCTOBYEThCS hopmyIia:

r n!

ch=—1="__
K\ (n - k)
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Ayoumopnua poooma.

[S—

. Y posirpami gemmionaty 3 (gyrbomy Oepe ydacth 17 xomana. Ckiibkoma
criocobamMu MOKHa PO3AUTUTH 30J10TY, CPiOHY 1 OpOH30BY Meaami?
2. YV inanepHl € 3 mepun crpaBu, 5 apyrux 1 2 tpeti. CkiIbKOMa crnocobamu

MOJKHa CKJIaCTHU O6iIl, SIKHM CKIIAAA€ThCA 3 TPHOX CTpaB?

3. V wmapmpytHoMy Takci € 12 macaxupiB. Takci poObuTh 15 3yNmUHOK.
CkulbkoMa croco0amMu MOKYTh BUWTH MACaXUpPH, SKIIO: a) BCl BOHU
BUXOJSITh HAa PI3HUX 3YMUHKaX; 0) mMacaXUpHU BUXOAATH SIK 3aBI'OJTHO?

4. HaBuanbHa YacTWHA CKJIaJa€e po3kiajg Ha cemectp. i m’situ mpeameTiB

BOHA pO3IJIAJA€ YOTHPU KAHIUAATYPU MOMIIMBUX BHKJIAJadiB aHIIIHCBKOI

MOBH; II’ITh BUKJIaJauylB €KOHOMIYHOI TEOpil; TpU BUKJIAAAaul MaTEeMaTHUKH,

CiM — iCTOpIii, YOTHPU — MONITOJNOTIi. BU3HaUTe KUIBKICTh MOMKIUBHUX TPYIl

BUKJIaJa4iB Ha OJIUH JICHb THUXKHS, B AKOMY € TPH MapH.

Ckinbku TpUIUGPOBUX YUCENT MOXKHA 3anucatu nudpamu 0,1,2,3,47?

CKUIbKY € YOTUPUIU(PPOBUX YUCEN, KPATHUX 57

Ckinpkoma crioco0aMu 1’ sITh 0Ci0 MOXKYTh CTaTH B 4epry?

Y maxoBoMmy TypHipi O6epyTh y4yacThb n ydacHuKiB. CKUIbKH mapTiii Oyne

31rpaHo, AKIIO KOXHI JBA YYaCHUKH MOXKYTb 3yCTPITHUCS JIMIIE OJUH pa3?

9. CkutbkoMa croco0aMu MOKHA PO3AUIMTH 15 pi3HUX NPEeIMETIB MK TPbOMa
ocobamu Tak, 00 KoXkHa ocoba oTpuMana I’ sATh NpeAMETIB?

10.CkuibkoMa criocod6amMmu MOYKHA PO3MICTUTH Ha MOJULI YOTUPH Pi3HI KHUTU?

11.CkinbkoMa crocobaMyd MOXKHA BIIOPSIAKYBaTH MHOXHHY {1,2,...2n} Tak,
11100 KOYKHE MMapHE YNCIIO0 MaJlo NapHUN HOMep?

12.CkinbkoMa cioco0aMu MOKHA PO3MICTUTH N 0C10 Ha OJTHIM JIaBIli?

13.CkinpkoMa cioco6aMu MOKHA PO3MICTUTH N 0C10 3a KPYTJIMM CTOJIOM?

14.3 12 0ci0 KOXHOTO JTHS MPOTSATOM IIECTHU JIHIB BUOWUPAIOTH JIBOE YEPTOBUX.
Busnaute KUIBKICTh PI3HUX CIHCKIB YEPrOBUX, AKIIO KOXKHA 0coba deprye
JIMIIE OJIUH pa3?

15.CxutbkoMa cnocobamMu MOKHA pO3AUIMTH Tpyny 3 20 CTyAEHTIB Ha TpH
Opuranu Tak, mo6 y nepiriii Oyio Tpu CTYIEHTH, y APYTid — 5, a B TpeTiil —
12 cTyneHTiB?

16.3 xonoau 52 kapt BUTATYI0Th 6 KapT. CKUIbKHY € BUOIPOK, Y AKUX: a) € Xo4a 0
OJIMH Ty3; 0) € 3 YOopHUX 1 3 YEepBOHUX KapPTH; B) HEMAE KOJIHOIO Ty3a; T') €
TOYHO OJUH TYy3?

17.CkinbKY N1AMHOKHH Ma€ MHOYKMHA, SIKa CKJIaJJa€ThCS 3 N €JIEMEHTIB?

18.Kybuk kumaroTh 5 pasziB. CkinbkoMa crnoco0aMu BIH MOXKE BHUIACTU?
CKUIBKM TaKMX CIIOCO01B, KOJIU 3’ SIBJISIETbCS TOUHO OJ[HA OAVHMILIS?

P
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Homawnsa poooma.

1. ¥V xoketnomy kiy6i € 10 ¢opBapais, 8 3axucHukiB i 3 BopoTapi. CKUTbKH
PI3HMX BaplaHTIB KOMaHAM MOXE CKJIACTH TpPEHEep, SKIIO Ha MalJIaH4uuK
BUXOJUTH OJJMH BOPOTap, 1BA 3aXUCHUKH, TPU GopBapan?

2. IlpaBniHHS aKI[IOHEPHOTO TOBAPUCTBA CKJIAJIAETHCS 3 TOJOBU MPABIIHHSA,
Oyxrantepa Ta opucrta. CKibKoMa crioco0aMy MOXKHA CKJIACTH MPABIIHHSA,
SKIIO Ha MICIIE TOJIOBH € II'SITh MPETEHACHTIB, OyXrajarepa — IIiCTh, a
IOPUCTA — YOTUPHU MIPETEHACHTH?

3. € 4 yonoBiku 1 6 xkiHOK. KOXeH 4YOJIOBIK OJIPYKY€EThCS 3 OJHIEIO 3 JKIHOK.
CkinpkoMa cioco0aMu MOKHA 1€ 3p0OHTH?

4. Ckinmbkoma crocobamMu MOXHA  00paTh Tpe3uaeHTa, BIlle-TPE3UICHTA,
ckapOHUKa Ta CeKpeTapsi HAYyKOBOI'O TOBApUCTBA 3 25 4OJIOBIK?

5. CkinpkoMa croco0aMyd MOXKYTh BHIACTH 3 TpajibHI KyOMKH? Y CKIIBKOX
BUIIAJIKaX xo4ya 0 Ha OJHOMY KyOuKy BHmajnae 6? Y CKUIBKOX BUIAJKax Ha
OJIHOMY KyOHKY BUNajae 6, a Ha iHIoMY — 37

6. CkuibkoMa crnocobamu MoxHa po3fuuth 20 HallMeHyBaHb TOBapy MIX
TpbOMa Mara3uHaMH, SKIIO B MEPIIUI MOTPIOHO JOCTaBUTH § HAliMEHYBaHb,
y Apyruid — 7, y TpeTiii — 5 HaliMeHyBaHb?

7. baHK BUIlyCKae KpEeAuTHI KapTKH, SKI MalTh TpH OYKBH aHTJIIHCHKOTO
andanity 1 yoTupH 1Udpu. CKUIBKKA MOXKHA BUITYCTUTH KPEIUTHUX KapTOK?

8. Maiie mianpueMCTBO Mae JIileH31t0 Ha mpoBejeHHs 10 BHAIB KOMEPIIHHOT
nisipHOCTI. Ha mowarky poOOTM BOHO IiaHye 3aiimMaTucs 4 BHAAMH.
CkinpkoMa crioco0aMu MO>KHA BUOpATH 111 4BUIU KOMEPIIHHOT TisITBHOCTI?

9. BuzHauTe KUTBKICTh MOKIIMBUX CEMULIU(PPOBUX TEICPOHHUX HOMEPIB, SKIIIO
nepmi Tpu 1uMdpu HE MOPIBHIOTH HYIO 1: a) Oyap-saki iHII HUGPH
OepyThesl 3 TUX, IO 3AIMINWINCH; O) mepiia udpa € HemapHa, aApyra —
napHa, a 1HIIl — HENapHUMH; B) BCl LU(pU € MApHUMU; T) *KoJaHA Hudpa He
HIOBTOPIOETHCS.

10. Kanaupar y pemyrtatd BiABiaye 6 pizHUX MiICT. CKUIbKH ICHYE PI3HHUX
MapuIpyTiB NOI30K?

I11.Hotupu ocobu Tpeba BuOpaTH [0 paad AUPEKTOPIB  MICIEBOTO
aKIlOHEpHOTO ToBapucTBa. Skmo BuOupatumyTh 3 10 Kanaumartis, TO
CKUIbKH MOKJIUBUX Tpyn Oyjie po3risiaaTucs?

12.Bennka HayKOBO-JOCHITHUIIbKA (DYHIAIIS PO3TISAIAE BKIAJACHHS KOIITIB Y
JOCITITHUIIBKI MEeIUYHI TpoeKTH. byno po3rasuyTo 20 mpoekTiB 1 8 3 HUX
OTpUMau KOWITH. Slka KUTBKICTh PI3HUX HAOOPIB MPOEKTIB MOXE OyTH
npodinancoBana?

13.Bonetibonbanii TpeHep BUOUpae 6 HaWKpamux TPaBIiB A0 MOYATKy TpU. Y
KoMaH/1 12 rpaBuiB. SIKII0 MM NPUITYCTUMO, IO OyAb-SIKHHA 3 HUX MOXE
Oytn BUOpaHMil Uil OyAb-KUX LIECTH PI3HUX MO3ULINA, TO CKUIbKH
PI3HOMaHITHUX KOMO1HAIIii TPaBIIiB € MOKJIMBUMU?
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3aoaui, w0 BUHOCAMBCA HA KOHMPOIAbHY POOOmMY

1. Ilpe3uneHT xkoMmmaHii IaHye BiABinath 5 (umiid, SKIi € B pI3HUX MICTax.
CKUIBbKY € PI3HUX MapLIPYTiB HOi370K?

2. Ilpe3uaeHT akioHEPHOI0 TOBAPUCTBA IJIaHye€ BiABLAATH S5 (i 13 7, K1 € B
pi3aux Mictax. CkilbKOMa crioco0amu 1€ MOKHA 3p00OUTH?

3. Ha 360pax moBuHHO BuUCTynuTuH dotupu ocodu: A, B, C, D. Ckinbkoma
croco0aMy MOKHA CKJIACTH CIHCOK OpaTopiB, KO D He MOXe BUCTYNHUTH
panime, Hi B?

4.V posirpamii nepmocTi Kpainu 3 (yrOoiy y BuUIllid i3l 6epe ydactb 16
koMaHa. Komanam ski mocialoTh Tepiie, Apyre Ta TPETe MICHd,
Haropo/KyIOTbCS,  BIAMOBIAHO, 30JI0TOI0, CpIOHOIO Ta OPOH30BOIO
MeJAIIMH, a KOMAaHIM, SKI OIMHSIOTHCA Ha [IBOX OCTAHHIX MICIIX,
3aJIMIIA0OTh BUINY Jiry. CKUIBKM MO€e OyTH pI3HUX PE3yIbTaTiB NEPIIOCTI?

5.€ 5 BuaiB koHBepTiB 1 4 BuUaM Mapok. CKUIbKOMa croco0aMH MO>KHa
BUOpaTH KOHBEPT 3 MApKOIO I BIICHJIKH JincTa?

6. CkimpkoMa crnocobamMu 5 JroJed MOXyThb cTaTH B psan? A ckKiibkoma
croco6amu — 1o KoJy?

7. CkiIbKOMa cnoco0amMy MO>KHA 3a 7 JHIB CKJIACTH S5 1CHUTIB?

8. llIudp cknagaeTses 3 5 eIEMEHTIB, Je nepiil Tpu — nudpH, a Bl OCTAaHHI —
OykBH JIaTHHCHKOTO andaBiTy. Bu3HauTe KUIBKICTh MOXJIMBUX BapiaHTIB
KOJIIB.

9. llpuitmanpHa KOMICisS MICIIEBOTO YHIBEpCUTETY Kilacudikye abiTypi€HTIB 3a
TaKUMH O3HaKaMH: YOJIOBIK UM JKIHKA; 31 CBO€I YM 1HIIOI 00J1acTi; SKOMY
dakyapTeTy Hamae nepeBary(TeXHIYHOMY, €KOHOMIYHOMY, TYMaHITapHOMY
9l MEIUYHOMY); cepeAHiii 6am arecrary: 3, 4 um 5. BuzHauTe KITBKICTH
MO>KJIMBUX KJIacu(]ikaliil abITypi€HTIB.

10. Ha meperonax po0isTh cTaBkM Ha ToTamizatopi Ha 20 koHeu. CKITbKU
PI3HMX Iap KOHEH, 110 3aMyTh NEPILI JBa MICLSI MOYKJIMBI HA IUX CKauyKax?

11. 10 acTpoHaBTIB pO3MISAAIOTHCA, K MPETEHIEHTH A0 HACTYIMHOTO
NOJBOTY. SIKIIO KOMaHAa JIsl TOJIBOTY CKIAAA€THCS 3 3 YOJOBIK, TO CKIIBKH
MOMUJIMBUX KOMOIHAIlI aCTPOHABTIB OyJie po3risaaTucs?

12. Excnept 3 ynpapiiHHS I[IHHUMH Tarnepamu po3risgae 20 06’ eKTiB i
iuBectyBaHHs. Jlumie 10 3 Hux OyayTh BuOpaHi. CKUIBKU pi3HUX KOMOIHAITIH
00’€KTiB MOXe OyTH BUOpaHO?

13. 5 aBiakommaHiii oanyu 3asIBKY Ha €KCILTyaTaIlit0 HOBOTO MIXXHAPOIHOTO
MapmpyTy. Jlume 3 Oyne HamaHoO MO3BUT HA WOTO eKcruTyartaiiro. CKITbKH
PI3HHX TPy aBlaKOMITaHi1il MOKHA BUOpaTH?

14. 'V maptii B Opuix posnaetses mo 13 xkapT 4oTupboM TpaBisiM. CKUTBKH
BapiaHTIB 3/1a4l KapT MOke OyTH 3 Koioau 52 kapt?

15. TIlpe3upeHT KOpmnopauii BHPIIIKB PO3MOYATH PO3POOKY HOBOI'O TOBapYy,
AKM OM 1aB oMy 3HaYyHy KOHKYpeHTHy mnepeBary. IIpesmmeHt xoue
NPU3HAYUTH CIIeliadbHy KOMaHIy MO JU3ailHy TOBapy, SKa CKIANa€ThCS 3
TPHOX 1HXKEHEpIB, OAHOro (HaxiBLsS MO JOCHIIKEHHIO PHUHKY, OIHOTIO
¢axiBus 3 p1HAHCOBUX MUTAHD 1 IBOX HArJsJaviB 32 BUPOOHUITBOM. IcHy€E 6

4



Teopia iimogipnocmeil ma mamemamuyna CMmamucmuKa Ilpakmuune 3anammasn Nel

1HxKeHepiB, 3 (axiBIi 3 PUHKOBUX JOCHIKEHb, 4 (axiBii 3 (piHAHCOBUX
MATaHh 1 5 TEXHOJIOTIB, SKI PO3TIANAIOTHCA SK TMPETCHACHTH JO Ili€l
KoMaH 1. CKUIbKY PI3HUX AU3aHHEPCHKUX KOMaH] MOKHA CTBOPUTH?

16. [ekan MaTEMaTUYHOTO dakynpTeTy  Xoue BimiOpatu 4
YEeTBEPTOKYPCHUKH, 3  TPETbOKYPCHUKH, 2  JPYrOKypCHUKH 1 2
NEPIIOKYPCHUKKA 10 ~ MaTeMaTH4HOI  KOMaHAM  Ha  OJIMITiamdy.
104eTBEpTOKYpPCHUKIB, &  TpPETbOKYPCHHUKIB, 8§ JpPYrOKypCHHKIB, 6
NEPIIOKYPCHUKIB MOJATN 3asBKU 1 Oynau BUOpaHi At KOHKypcy. CKUIbKH
PI3HUX KOMaH]l MOKHA CKJIACTH?

17.  Odimiant pecTopany 30upaeTbcs MiAIOpaTH COPTOBI BHUHA IS
ypOo4HUCTOro 001y, Mij Yyac IKoro ix Oyae noaaBaTucs yotupu Buau. [lepiie
BUHO TMOJABaTUMYTh 13 3aKyCKaMH, sIKUX € 5 BapiaHTiB. [pyruii copt BuHa
Oyne mojmaBaThcs 13 IMICThbMa BHJAMH CajlaTiB, TPETIH — 13 BicbMOMa
CTpaBaMu 3 puOu i M’sica, YETBEPTUH — 13 MIICTbMa BUAaMu TOpTy. CKiIbKU
MOXJIMBHX KOMOIHAIIA ToJlayi BUH 1 CTpaB MOXYTh PO3IVISIAATUCS IS
OTo 0011y?

18. Ckinbku pi3HUX TeNePOHHUX HOMEpIB MOKHAa HabpaTH Tpu
TpULU(PPOBOMY KOA1 1 CEMUIIPPOBOMY MiCIIEBOMY HOMEpP1?

19. Toproseupb aBToM0oOUIIMU Mae 10 pi3Hux Mozenei mamuH. Ha Bucrasii
BIH 3MOXKE€ IOKa3aTH JHIIEe 5 3 HUX. SIKy KUIbKICTh PI3HMX KOMOIHAIIH
MAaIIMH MOK€ BUOPATH TOPTOBELb JJIS BUCTABKH?

20.  OniMmificbkuii 6acCKeTOOJBbHHUI KOMITET BUSHAYMB CIIOPTUBHY KOMaH/IY 3
30 rpaBiiB. ['0IOBHUI TpeHEp BUPIIIMB, [0 HOro KoMaHja 3 12 rpabiiB,
CKJIaJIaTUMEThCA 3 3 LEHTPOBUX, 5 GopBapaiB 1 4 3axucHukiB. 3 30 rpabiis,
o BigiOpaB KomiTeT, 8 — IeHTpoBUX, 13 dQopBapaiB 1 9 3aXUCHUKIB.
CkuIbKH pi3HUX KOMaH[ 3 12 rpaBIliB MOXKE pPO3TIISAATHCS ?

21. 'V po3gsraibHi KOXKEH 3 15 CTyIOeHTIB 3aJMIIMB CBOE TAibTO.
IToBeprarounce n0J0My, KOXKEH 3 HHUX Oepe maimbTo (CBOE UM UYyXKEe) .
CKIJTbKOMA CTIOc00aMu CTYJEHTH MOXKYTb B3SITH MajabTa?

22. VY rtecti € 10 nuta"b, NpuyoMy TpHU 3 HUX — 3 MareMatuku. CKuIbKoMa
cnocobamu MokHa 3aaatu 10 3amuTaHp, Tak mo00 HE Oyno 3aJaHO TiAPAT
7IBA TTUTaHHA 3 MaTeMaTUKN?

23.  Ckinbkoma criocobamu rpymy 3 20 CTyJI€HTIB MOKHA PO3JAUIMTH Ha OJIHY
niarpyny sxa ckiaagaerbes 3 10 cTyneHTiB, 1 1Bl MIATPYNH 10 5 CTYACHTIB?
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3ansarra 2.
Cnojiyku 3 mOBTOPEHHAM.

@®opmMyJia BKJIIOYEeHb — BUKJIIOYEHb.
IlepecTaHOBKOK 3 TOBTOPEHHSIMM 3 n CIEMEHTIB TI0 1y, ng,..., M

HA3MBAETHCS BIIOPSIKOBAHA MHOXKHHA, SIKA CKIAJAETHCS 3 n; €JIEMEHTIB MEPIIOro
TUIY, n, C€JIIEMEHTIB Jpyroro TUOY, .. , n; CJIEMEHTIB k-TO THUIY
(n +ny +...+n, =n) . KUIbBKICTh BCE MOXKJIMBUX MEPECTAHOBOK 3 MOBTOPEHHAMU

n!

ITyKaeMO 3a GOPMYJIOKO P, (ny,...,n;,) = — z
Ny MNo v Ny -

Po3MilleHHsIM 3 MOBTOPEHHSIMH 3 n 10 k HA3WBAEThCS  JIOBUIbHA
BIIOPSIIKOBAHA k-€JIEMEHTHA MHOXHHA, €JIEMEHTH SIKOi BIIHOCSITHCA JI0 OJTHOTO 3 7
TUIIB (TOOTO €JIEMEHTH MOXYTh MOBTOPIOBATHCH, A€ MaKCHMallbHa KUIBKICTD
pI3HUX eJleMEHTIB JAOpiBHIOE n). KidbKiCTh BCEMOMXJIMBUX pO3MILIEHD 3
TIOBTOPEHHSAMH 3 n IO k MO3HAYaeThcs AF = n*.

KomO0inai€ro 3 mOBTOpeHHSIM 3 n MO & Ha3WBAETHCS IOBUIbHA k-
eJIEMEHTHA MHOYKHHA, €JIEMEHTH SIKO1 BITHOCSATHCS IO OAHOTO 3 n THIIB (TOOTO
€JIEMEHTH MOXYTh TOBTOPIOBATUCH, aJIe¢ MAKCUMaJIbHA KIJIbKICTh PI3HUX €JIEMEHTIB
TOpiBHIOE 7). KibKiCTh KOMOIHAIIIH 3 TOBTOPEHHSIMH 3 n 10 %k MTO3HAYAETHCS
C_Tl; = Cerkfl .

®opMyJia BKIKOYEHb | BUKIIOYeHb. SIKII0 MHOXUHY 4; i=12,..k MOXYTb

MaTH CHIJIbHI €JIEeMEHTH, TO KUIBKICTh €JIEMEHTIB y iIXHbOMY OO0 €IHaHHI MOXKHA
o0uuncnuTu 3a GopMyJIor0

—n(A,_ NVA ) +n(Ay Ay A (A, OV A DA =+ (DT (A4, N Ay N A,

VY Bunaaky Tpbox MHOXKHMH A,B,C 1151 hopmysna mae BUTIIAL

HAB ) =H A+ B+~ ANB)~H A~ BAO+HANBO),
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9.

Ayoumopua poooma.
VY rpymi, ska ckinamaerbes 3 30 cTyaeHTiB, 18 3HAWOTh aHTIINWCBKY, 16 —
HIMElbKY, a 12 — ¢dpaHily3bky MOBU. Y IIbOMY BHUIIAQJKY IIICTh CTYACHTIB
3HAIOTh aHTJIMCHKY 1 (PPaHIly3bKYy, I€B’ATh — HIMEIIbKY i aHTJINACHKY 1 1Ba —
BCI TpM MOBH. CKUIBKH CTYJEHTIB HE 3HA€ XKOJIHOI MOBHU?
CKiIbKM PI3HUX CIIIB MOXKHA YTBOPUTH, NEPECTABISIIOYN OYKBU Y CJIOBI

Mamemamuka?

Ckinbku pizHUX 13-11upoBUX YKCeNl MOXKHA YTBOPUTH BHKOPHUCTOBYIOYH
mudpu :2,2,2,3,3,5,5,5,8,8,8,8,4.

VY midt 12 moBepxoBoro OyIWHKY Ha TEpHIOMYy TMOBEpCi 3aifmio 7 ocio.
Ckinpkoma crioco6amMu BOHU MOXYTh BUUTH 3 Ti(TYy ?

Ha 3anizauysiit ctanmii € m cBitnodopi. CKUIbKU PI3HUX CUTHAIIIB MOKHA
NOJaTH 3a iX JOMOMOIO0, SKIIO KOXEH CBITIO(Op Mae TpU CHUTHAIU —
YEPBOHUH, KOBTHM, 3€JICHUIN?

[Toi3n, B skoMy ine n» macaxupiB, poOUTh k 3ynuHOK. CKiIbKOMa
crioco0amMu MOXKYTh BUMTH MMacaKUPH Ha IUX 3yMHUHKaX?

JIBa nmuctoHoil moBuHHI BigHecTu 10 aucriB. CkigbkoMma crmoco0amMu BOHHU
MOXYTh PO3MOJIUTHTH MikK CO00I0 poOOTY?

VY nomroBoMy BiAAUIEHHI MNpojaaroThecs aucTiBku 10 BuaiB. Ckiibkoma
crioco0amMu MOKHA KYTIUTH 5 JIMCTIBOK ?

CkunbKOMa cioco0amu n pi3HUX KyJIb MOXKHA PO3MICTUTH Y k SLIUKAX?

10.3amucaTu yci KOMOIHAIIiT 3 MTOBTOPEHHSIMU 3 TPhOX €JIEMEHTIB a,b,¢ TI0 3.

Jomawinsa poooma.
CKibKM  CIIIB MOKHA YTBOPUTH, IMIE€PECTaBIs0OUM OyKBH Yy CIJIOBI

AHTAPKTUIA?

Ckinpkoma ciocobamu 20 pi3HUX KyJIb MOKHA PO3MICTUTH Y 4 sIUKax ?
CKkimbKM  4YHCEl  MOXXHA  yYTBOPHUTH, BHUKOPHUCTOBYIOUM  IHQPH
1,1,1,1,4,4,3,3,3,3,3 ?

CkinpkoMa cnoco0aMM MOXKHA KyOuUTH 25 TICTEUOK, SKIIO B
KOHJIUTEPCHKI € 10 BUIIB TICTEUOK ?

€ 10 miteit 1 20 onHakoBUX nmoaapyHKiB. CKUIbKOMa cIocoO0aMHu MO>KHA
PO3MOAUIATHA MOAAPYHKUA MK AITbMHU? A SKIIO KOXKHA JAUTHHA OTPUMYE
xo4ua 0 OIMH NOIAPYHOK?
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6. Y koHKypci Ha Hawminmy QipMmy, SKuii Mae 4OTHpU HOMiHAIil, OepyTh
yuactb 12 ¢ipm. CKUIbKH € BapiaHTIB PO3MOJLIY MPU3IB, SKIIO B KOXKHIN
HOMIHAIIII: a) pi3H1 pu3Hu; 0) OJJHAKOBI MPU3H?

7. CkiibKOMa croco0amMu MOKHa yTBOPUTH KOJIOHY 3 10 aBTOOYCIB 1 TpbOX
JIETKOBUX aBTOMOOUTIB, SKIIO BCl aBTOOYCHM 1 aBTOMOOLII OJHAKOBHX
MapoK?

Koumponvna poooma.

1. CkutbkoMa ciocobamMu MOKHa PO3MICTUTH AEB’SITh OCI0 B TOTENl, Y IKOMY
€ YOTUPUMICHI, TPUMICHI Ta TBOMICHI HOMEPH?

2. CkulbKOMa cHoco0aMu MOXHA YTBOPUTH IIECTHULHU(PPOBE YUCIO, SKE
CKJIQJAETHCS 3 YOTUPHOX JBIMOK Ta JBOX I ATIPOK?

3. € 3 Baronu 1 10 mogeit. Ckiibkoma criocobamMy MOKHA iX PO3CaIUTH IO
BaroHax?

4. B knaci 35 yuHiB, 3 Hux: 20 BiABIAYIOTh MaTeMaTHYHHUHA TYpTOK, 11 —
¢bi3uunmii, 10 — >xogHOTO HE BiNBIAYIOTh. CKUIBKM YYHIB BiJIBIAYIOTH
MaTeMaTuyHu# 1 G13u4HUi rypTok? CKUIBKH JIUIIE MaTEMaTUYHUI?

5. CxkimpkoMa crocobamu MokHa poskiactu 10 6imux, 12 yopHux 1 5 cuHIX
KyJb Y 4 KopoOku?

6. CkiurpkoMa crioco0aMu MOXKHA po37aTH 52 KapTh YOTUPHOM T'PABISIM Tak,
00 KOXKEH 3 HUX OTpUMaB IO 3 KapTU TPhOX MacTed 1 mo 4 Kaptu —
YeTBEPTOI?

7. CkuibkoMa crnocobamMu MoOxHa nociatd 16 pizHux ¢ortokaptok B 11
PI3HMX KOHBEPTaX, SKIIO OJEH KOHBEPT HE MMOBUHEH OYTH MOPOKHIN?
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3anarra 3.
Kﬂacane, reOMETpu4He Ta CTATUCTUYHC
O3HAYEeHHS WMOBIPHOCTI.

Po3srmagaemMo  BuUmagkoBe — SIBHINE 13 CKIHYEHHOK  KUIBKICTIO
€JIEMEHTApHUX MO, SIKI € pPIBHOMOXJIUBUMHU. Bigomo, mo mnomiss A
CIOCTEpIraeTbcsl Yy HbOMY. KiIBKICTh YCIX €JIEMEHTapHUX Mol Oynemo
Mo3HaYaTy 4yepes |Q , @ KUIBKICTh €JICMEHTApPHUX IOJIIH, 10 CIPUSIIOTH MOII]

A —uepes |A.
HUmogipnicTio moaii A HasuBaroTh HeBig emHe uucio P(A), sxe

JOPIBHIOE BITHOIICHHIO KUTBKOCTI €IEMEHTApPHUX IOJIH, 10 CIPUSIIOTH MOI1]
A, 10 KUTBKOCTI yCiX eJIeMEHTapHUX MOIii, TOOTO

A
P(A) = H
BaactuBocTi HMOBipHOCTEH.
1. P(Q)=1.
2. 0<P(A) <.
3. P(D)=0.

4. . Sxmo noxii A ta B necymicui, o P(AUB)=P(A)+ P(B).
5. dxmo Ac B, to P(A)< P(B).
6. SIxmo Ac B, To P(B\ A)=P(B)-P(A).

7. SIkmo moxii A Ta B JIOBUIBHI, TO
P(AUB)=P(A)+P(B)-P(ANB).

8 P(A)=1-P(A).

He 3axau MoXHa BpaxyBaTH BCl CTOPOHM Yy CIIOCTEPEKEHHI
BUIAIKOBOTO SIBUIIA JUIsI BU3HAYEHHS MMOBIPHOCTI JaHOo1 Toaii A.

BpaxoByroun Te, 110 BUIIAJKOBE SBHUIIE XapaKTEPU3YEThCS MAaCOBICTIO,
70 MpoOJieMUu BU3HAYEHHS WMOBIPHOCTI moxii A MOXKHA MiAINTH 3 IHIIOI
ctopoHu. Hexali BumagkoBe siBUIle criocTepiraerbcsi N pasiB. [Ipu mpomy
noxist A BimOymach piBHO M paziB. Yucio M Ha3WBaTUMEMO YacTOTOIO

nosiBM moAii A, a BiAHOIICHHS %: 1 (N) — BIAHOCHOI YacTOTOIO MOSIBU

mmomii A.
Toni imoBipHicTIO Ioii A OyaeMo Ha3UBaTH YUCIIO
P(A)= lim p(n).
n—oo
Posrnsimaemo nesiky ckiHueHHy ob6macte Gy N-BUMIpHOMY MPOCTOpi
(n=1,2,3) 1 gesky ii migMHOXKKUHY D . CTOXacTUYHUI €KCIIEPUMEHT IOJIsATaE

B TOMY, III0 BUOMpAEMO HaBMaHHS JOBUTbHY TOUKy obnacti G, BumaakoBa

1
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mofdiss A — Touka BUSBUTHCS y miaMHOoxkuHI D. BBaxkaemo, mo obmacti G 1
D e Bumipaumu. Mipoto TyT € AOBXKHHA y OAHOBHUMIPHOMY BUIAJAKY, IJIOIIA
y JIBOBUMIPHOMY BUNAAKYy 1 00’€M y TPUBHUMIPHOMY BHUIAJIKy. [CTOTHUMU €
MPUITYIICHHS, 0 BCi TOYKU oOnacti G € piBHOMOXXIMBUMH, TOOTO IIIaHCH
BUOpATH MiIMHOXKHUHU OJTHAKOBOI MIpH € OJTHAKOBUMHU.

Tomi KmMoBipHicTIO monii A Oyae BigHOWIEHHS Mipu obnacti D go mipu

obmnacti G . Mipy obnacti D Gyaemo nosuadaru |A|, mipy obnacti G — |Q], a
A

P(A)= |— :
<

Ayoumopna poooma

1. I'panpaMii KyOMK TiAKKUAAIOTH ABIYl. ONHUINITE MPOCTIP €IEMEHTApHUX
nonid. Onumrite noaii A={o0uaBa pa3u BUMaJa KUIbKICTh OYOK, KpaTHA
TppoM}, B={x)omHoro pasy He Bunaio umcio micth}, C={o0uasa pasu
BUMAJIA KUIBKICTh OYOK, Ounpina 3a Tpu}, D={o0uaBa pa3u Bumaia
OJ/IHAKOBA KIJIBKICTh OYOK }.

2. JlocnmikytoTh CiM’1, K1 MalOTh IBOX AiTeil. HaBMaHHs BUOMpPaIOTh CiM’10
1 QikcyroTh cTaTh AuTHHM. Pe3ynbrar JIX o3Hauae, mo crapma AUTHHA
JIBUMHKA, MOJIOJIIIA — XJIOMUUK. OMUIIITh MPOCTIP €IEMEHTaApHUX TMOJIIM.
Onumite momii A= {cepen ABOX MAiTel € Xoua O OAWMH XJIOMYUK },
B={cepen 1BOX AiTeil € onHa niBunHKa}, A, AUB, ANB.

3. V amuky € 7 6inux 1 10 yepBoHUX KyJb. HaBMaHHS BHIMalOTh 5 KyJib.
3HalTH KMOBIPHICTB TOTO, IO CEPE]l HUX:

a) 2 oum;
0) He OUIbIIe TBOX OLTUX KYJIb.

4. 'V mipr 12 moBepxoBoro OyJIWHKY Ha MEPIIOMY MOBepci 3aiuio 7 ocib.
3HaiTH HMOBIPHICTB, 1110 BCl BOHU:

a) BUIAYTh Ha PI3HUX TOBEpPXax;

0) BUIIYTh HA OJJTHOMY TIOBEPCI;

B) IIPMHAWMHI1 JBOE 3 HUX BUIAYTHh HA OJTHOMY 1 TOMY K IIOBEPCI;

I) JIBOE Ha 4YETBEPTOMY IIOBEPCl, TPOE — Ha BOCBMOMY, JIBOE — Ha
TBAHAIATOMY.

5.V rpym HaBuUaeTbcs 25 CTYACHTIB. 3HAWUTH WMOBIPHICTH TOTO, IO
NpUHANMHI IBOE 3 HUX HApOAWINCh B OAUH AeHb. (BBaxkaeMo, 110 pik Mae
365 nHiB).

6. Y xopoOri 3Haxoauthes 10 Oumux Kynbok, 15 yepBoHux, 18 poxkenux, 22
3eleHux, 15 romybmx, 25 cunix, 10 xopuuHeBux, 20 XOBTHX, 25
opamxeBux, 15 camaroBux, 10 diomeroBux. HaBmanus Butsarayiaum 33
KyJl. 3HalTH WUMOBIPHICTh TOTO, 110 CEPEJl HUX € MO 3 KOKHOTO KOJIbOPY.

7. 3 xonoau B 52 KapTU HAaBMaHHS BUWMaIOTh 7 KapT. 3HAWTH WMOBIPHICTD
TaKuX MOMAIH:

A — cepen BUTATHYTHUX KapT € 2 Ty3H;
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B — cepen BUTSITHYTHX KapT HEMa€ Ty3iB;
C — cepen BUTATHYTHX KapT € IPUHAWMHI OJTUH TY3;
D — Bci KapT 0JTHOTO KOJIbOPY;
E — Bci kapTH 0HI€T MacTi;
F — Bci kapTu He MatoTh nudp (MaaboBaHi);
K — € xoua 6 oj1Ha Ko3UpHa.
8. JIBi4i miAKUIAOTh TPAIbHUN KyOUK. 3HAUTH MMOBIPHICTh TAKUX TOIN:
A — obuiBa pa3u BUNAJE OJTHAKOBA KiJIbKICTh OYOK;
B — Bunaze pizHa KiJIbKICTh OYOK;
C — nepiuuii pa3 Bumnajie OuIbIle 040K HIXK IPYTUH pas;
D — cyma 040K, sika BUTIajie epeBUINYE 5;
E — nBiiika Bumaae piBHO OJUH pa3
F — nBiiika Bumane piBHO /Ba pasw;
K — nBiiika He BUIaE )KOTHOTO Pasy;
L — nBiiika BUIIaae IpUHANMHI OJIUH pa3s.
9. Binmin kpeauTiB OaHKy MPOTIArOM ITATH POKIB JOCHIJKYBaB PU3UK
MOBEPHEHHS KPEAUTIB (QI3UYHUMH Ta IOPUIUYHUMHU ocobamu. PesynbTaTi
CIIOCTEPEKEHD TaKI:

Tun xpegury Puzuk Pazom
Husbkuii | Cepenniii | Bucokuii

®i3uyH1 0cobu 1120 4350 730 6200

HOpuanani ocobu 820 1430 1550 3800

Pazom 1940 5780 2280 10000

BusHauuTi IMOBIPHICTH TOTO, 1110 HABMAaHHS BUOPAHUI KPEIUT MA€ HU3bKUA,
CepeiHIi Ta BUCOKHI PU3UK OBEPHEHHS.
10.Y nekapToBiii cHUCTeMi KOOpAWHAT po3risinaioTs keaapar ABCD i3
BepmmHamMu A (0;0), B(2;0), C(2;2), D(0;2). 3naiiTh WMOBIPHICTb
TOr0, 10 KOOpAWMHATH JOBUIbHOI Touku M (z,y) BCepeluHl KBajpara

3a/10BOJIBHSIOTH YMOBY 2° + 32 < 4.
11.BuzHaunt MMOBIPHICTH TOTO, IO CyMa JABOX HaBMAaHHS B3SITUX 4YHCEN
0<x<Il, 0<y<l, Oyae He OUIBIIOW BiJ OAWHUIII, a iXHIA JOOYTOK HE

. .2
OLIBIIIAM HiX 5

Jomawnsa poooma
1. Monery migkugaroTh Tpudi. ONULIITH MPOCTIP €IEMEHTAapHUX MOJIIM.
Onumite oAii A={rep6 BUMaB TUIbKK OJuH pa3}, B={komHoro pa3y He
Bunana uudppa}, C={Bunano Ouibiie repois, Hix Upp}, D={rep0d BuUMaB
HE MEHIIe, HIJK JIBa pa3u MIAPsIA}.
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2. HaBmanHs BHUOHMpAIOTH Ba MIANPUEMCTBA, KOKHE 3 IKUX MOXKe OyTu a0o
pentabensauM  (P), ab6o OGamkpyrom (B). IloGynyiite mpocTip
ejleMeHTapHux noii. OnumniTe noaii A= {xo4ya 0 ojHE MIANPUEMCTBO €
penTabenbHuM}, B={nepme mignpuemMcTBo € GaHKpyTOM}, A, B, AUB,
AUB, AnB, AnB, A\B.

3. YV kopobui € 15 6inux, 20 3enenux, 30 yepBonux, 40 cunix, 55 mpoctux
oniBiiB. HaBmanus Butsrayto 10. 3HaliTU WMOBIPHICTH TOTO, IO CEpell
BUTSTHYTHUX OJIBIIIB € MO 2 KOKHOT'O KOJIbOPY.

4. n PI3HUX ONPEAMETIB JOBUIBHUM YUHOM PO3MINIAIOThE k SIIUKax. 3HAUTH
HMOBIPHICTh TaKUX TTOTIM:

A —y | SmMKy BUABUTBCS 7 NPEAMET, y 2 SIMHUKY — N9, ....., Y K ALIIUKY
—  ng OpeaMETIB (1 + Ny + ... + 1 = n).

B — Bci mpeameTn nomnanu y pizHi sSmuku (n < k);

C — npuHaiiMHi J1Ba MPEIMETH NOTPAIUIIN B OJIUH AIUK (1 < k).

5. Ha ckmami 100 TeneBizopiB cepen Hux 10 PANASONIK. HaBmanus
BUTATHYJIM 3 TeneBi3opH. VIMOBIpHICTB, IO cepes HUX € Xoua 6 OXHH
PANASONIK.

6. 9 macaxupiB CiIalOTh y BaroHd. 3HAWTH WMOBIPHICTH TOTrO, IO Y
NEPIIOMY BaroHi — 2 macaxxupa, y Ipyromy — 3, a 'y Tperbomy —4.

7. Hdutuna rtpaerbcs OykBamm po3pizHoi abetku C, JI, O, H. 3naiitu
HMOBIPHICTB TOTO, III0 BOHA BUIMAAKOBO ckJiajne ciaoBo CJIOH.

8. 10 KHUT AOBUIBHMM YHMHOM IMOKJAJIM Ha MOJHIIO. 3HAUTH HMOBIPHICThH
TOTO, WO 1Bl BHOpaHI KHUTH BUSBIATHCA MNOpPYyY: a) Y JAOBUIBHOMY
NopsAKY; 0) Yy 3a1aHOMY MOPSJIKY.

9. 5 xuyomnmiB 1 5 AiBYaT HaBMaHHSA PO3MICTHIIMCH 3a KPYTJIUM CTOJIOM.
3HalTH UMOBIPHICTB TOTO, IO IBOE OCI0 OJHIET CTATI HE CUJIATH OPYY.
10.Y xBazpart i3 CTOpOHOIO ! BMHCAaHO KPyr. 3HAWTU UMOBIPHICTH TOTO, IO

JOBIIbHA TOYKA BCEPEIMHI KBapaTa BUSBUTHCS BCEPEUHI KPyTa.

11.V ¢ipmi mpamroe 200 mpamiBHukiB. Po3moain 3a BiKOM, OCBITOIO Ta

TEpMIHOM Tpaill y (hipMi HaBEJIEHO B TAOJIUIII:

Bik MeHiue i’ ITH POKiB y [Tonan ’sITh POKIB y
npaiiBHUKA dbipmi dbipmi
Buma Cepenns Buma Cepenns
OCBITa OCBITa OCBITa OCBITa
Ho 35 40 5 50 5
ITonan 35 50 25 15 10

HaBManHs BUOMPAIOTh OJHOTO TMpaIliBHUKA. 3HAWITH WMOBIPHOCTI TaKuX
MOJIii: a) BUOpaHMIA MpAIliBHUK Ma€ BUIILy OCBITYy; 0) BuOpaHa ocoba mae
Oinpiie HIXK 35 pOKiB, SKIIO BiIOMO, IIO BOHA Mpalioe Ha (ipmi MoHanR
I’ SITh POKIB.

12.Ha Biapi3ky aoBxuHOr0 20 cM € Bipi30K A0BXHHOKO 10 cM. 3HaaiTh
UMOBIPHICTh TOTO, LI0 KpalnkKa HaBMaHHSA I[IOCTaBJeHa Ha OUIbIIMIA
BIJIP130K, OTPAINIUTh HA MEHILUMN, SIKIIO WMOBIPHICTh NOTPAIUISHHS TOYKH

4
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Ha BIAPI30K MPOIMOpPLIHHA 0 JOBXKUHHU BIApi3Ka 1 HE 3aJ€KUTh BiJ HOTrO
po3TanryBaHHS.

13.CrepkeHb JOBXMHOIO |, po3naManu B JIBOX TOYKax. Slka HMOBIPHICTh
TOTO, 1110 3 YTBOPEHHUX BIJIPI3KIB MOKHA CKIACTH TPUKYTHHUK?

3aeoanus, wy0 BUHOCAMBLCA HA KOHMPOALHY POOONLY.
[ligkugaroTh MOHETY 1 TpanbHHHA KyOWk. OmNucaTéd MPOCTIp eleMEHTapHUX
noAii Ta BUMAAKOBI mojii: A — Bumnajae rep0 1 uudpa 5, B — Bunage yucio
OYOK, 1110 AUTUThCA Ha 2. 3HAUTH UMOBIPHOCTI ONMUCAHUX MOTIH.
[ToOyayBaTH MpOCTIp €IEMEHTAPHUX MOJINA Y TAKOMY €KCHEPUMEHTI: KUJIAI0Th
MOHETY 1 (IKCYIOTh, UM BUINAB TepO; KUJAHHA TPUBAE JIOTH, JOKU TepOd He
BUITAJ€E ABIYl.
. Y norepei posirpyerbcst 1000 Burpamii. Cepen Hux oauH Burpam — 50 TpH,
1’ sATh BUrpamris mo 20 rpH, ABaaUSTh BUrpamiiB — o 10 rpH i m’ataecar — 1o 5
rpH. 3HAWTHU WMOBIPHICTH TOTO, IIO: a) HA OJWH KYIUICHWA KBUTOK IMPHUIIAJE
BUTpall He MeHITui Hik 10 TpH; 0) KyIUIeHUH OIMH KBUTOK BUTPAIITHHM.
['panpHuii KyOWK KWJalo0Th JBiYl. Slka WMOBIPHICTH TOTO, IIO CyMa OYOK, SIKi
BUIATyTh, TUTATHCS HA 37
. B ypni € 10 xynb: 3 6111 Ta 7 4OpHUX. 3 ypHU HaBMaHHS BUHMAIOTh OJIHY KYJIIO.
Sxa IMOBIpHICTH TOTO, 110 BUWHSTA KyJIs: a) Oia; 0) yopHa?
Bxnagnuku 0aHKy 3a cyMaMH BKJIQJiB Ta BIKOM MarOTh TaKWil MPOIEHTHUM
PO3MOILI:

Cymu BKIIagy
Bik MEHIIIE HIX Bix 10008 mo 5000% OUIbIIIE HIK
1000$ 5000%
Mmen1ie Hixk 30 pokiB 5% 15% 8%
B121 30 1o 50 pokiB 8% 25% 20%
oubItre HIXK 50 7% 10% 2%
POKIB

Hexait mozist A — y HaBMaHHS BHOpaHOTo KiieHTa Bkiaa Outemmii Big 50008,
nodiss B — Bik HaBMaHHs BUOpaHoro KiieHTa He MeHmUKA HDK 30 poOKiB.

Buznauutu: P(A), P(B), P(AUB), P(AN B).

Maemo AeB’SITh OJHAKOBHX 3a PO3MIPOM KapTOK, Ha KOXKHIN 3 SKUX 3alHCaHO
onny 3 uudp: 1, 2, 3, 4, 5, 6, 7, 8, 9. HaBmanusa OepyTh YOTHUPHU KapTKHU 1
PO3KJIAIAI0Th B OAWH PAAOK. fIKka WMOBIPHICTh TOTO, IO MPHU LILOMY OJEP>KUMO
udpy 19737

3HalTH WMOBIPHICTH TOTO, IO cepei JAecATH nudp HoMmepa OAHKHOTU: Q)
HemMae 1uppu 6 (YKUCIO CHOPUSTIIMBUX HACTIAKIB — PO3MIIIEHHS 3
noBTopeHHsAMH); 0) Hemae mudp 0 1 8§; B) 3HalAYyThca BCl mudpu (4UCIO
CHPUSATIMBUX HACTIJKIB — IEPECTAHOBKH).

OOuucnuTy HMOBIPHICTH TOTO, IO JHI HAPOKEHHS 12 0ci0 mpunagaTuMyTh Ha
pi3HI MICALl POKY (YUCIO CHPUATIMBUX HACTIJIKIB — MEPECTAaHOBKU, a YUCIIO
BCIX HACTIAKIB — PO3MIIICHHS 3 TOBTOPEHHSIMHU).
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10.Y nabGopatopii mpairoroTs 12 sxiHOK 1 8 dYomoBikiB. [I’stepo oci®O moBuHHI
BUIXaTH y BIAPSKEHHS. fSIka HMOBIPHICTH TOTO, IO Y BIAPSAHKEHHS MOITyTh 3
KIHKHU?

11.Ha cemu kaptkax nHamucano 7 mitep: A, B, U, K, JI, H, {. TlocninoBHO
BUMMAIOTh ITSITh KapTOK 1 pO3KIANalTh Yy MNOPAAKY BUMiMaHHS. Ska
HMOBIPHICTB TOTO, IO 111 1T’ SITh KApTOK YTBOPATH ciioBo SAJIMHA.

12.Ha npuBatHiii ¢ipmi nmpaimroe 15 mronei, npuuoMy IT’STepo 3 HUX — JKIHKHU.
KepiBHUK HaBMaHHS BUOUpaA€e TPbOX MPAIIBHUKIB IS BIAPSIKEHHS. 3HAUTH
HMOBIPHICTB TOTO, 1110 X04a O 0JiHa 3 BUOpAHUX OCI0 BUSBUTHCS KIHKOIO (TTOIS
A).

13.Y piBHOCTOPOHHIM TPUKYTHUK BIUCAHO KpPyr. Y 1€ TPUKYTHUK KHIAIOTh
HAaBMaHHsI TOYKY. SIka MIMOBIpHICTh TOTO, III0 BOHA HE TIOMA/ie€ B KPYT?

14.1lix yac Oypi nHa nminsgHIi MK 40 1 70 ximomerpamu TeneoHHOI Mepexi
po3ipBaBcsi TpoBiA. Slka WMOBIPHICTH TOTO, IO BiH po3ipBaBcs Mik 45 1 50
KUTOMETPOM MEPExi?

—{0<x< <y< . .
15.3agaH0 MHOXXUHY Q={0=<x=<7z ’O—y—l}. Slka WMOBIPHICTH TOTrO, IO

HaBMaHHS BHOpaHi 1Ba uncia X,y (0<x<z,0<y<l) yTBOPATh KOOPJAWHATH
TOYKH, SIKa HAJIEKUTh 00J1acTi A={(X, y): 0<x<rm 0<y< X} :

16./IBa cyaHa MOBUHHI MiAIATH 10 oaHOro mpuyany. [losBu CyleH — He3alexHi
BUIAQIKOBI T0Jii, PIBHOMOXJIUBI MPOTATOM A00M. 3HANTH WMOBIPHICTH TOTO,
0 OJHOMY 31 CYJEH JOBEIEThCS YEKaTH 3BUIBHEHHS MNpHUYaly, SIKIIO Yac
CTOSIHKM IEPILIOTo CyJHa — OJIHA TOAMHA, a IPYroro — JBi.

17.Ayeni B micti OGepeKHOCTI PIIKO 3aKIHUYIOTHCS CyMHHUM KiHIIeM. Pid y Tomy,
10 KOKHUHM QyensHT npuOyBae Ha Miclie 3yCTpidl y BUMAJAKOBUII MOMEHT Yacy
MK 5-10 1 6-10 TOAMHAMU 1, MPOYEKABIIN CYNEPHUKA 5 XBUIIUH, 3aJIHILIAE MICIE
nyeni. Y pasi, KOJU CYNEPHUK MPUOYJE MPOTATOM IUX M'SITH XBWIWH, Jyeb
BII0Yy1€ThCs. 3HAUTH MMOBIPHICTB TOTO, IO 1y€Jb 3aKIHUUTHCS MOETUHKOM ?

18.Y maprtii ONHOTUNMHUX JAETale, KUIbKICTh sIKuX AopiBHIO€ 400, KOHTpoJsep
BUSABUB 25 OpakoBaHuX. YoMy JOpIBHIOE BITHOCHA YAaCTOTA MOSBU CTAHAAPTHUX
neranein?

19.11pu cTpinb0i 3 TBUHTIBKM IO MIIIEHI BIIHOCHA YacTOTa BIYYEHHS JOPIBHIOE
0,85. 3HaiiTH YKCIIO BIIy4YeHb, KO OyI10 3aiiicHeHo 20 MoCTpiiB.
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3ansrra 4.
BaacTtuBocri iiMmoBipHOCTEel. YMOBHA IMOBipHicTH. @opmyJia
NMoBHOI iiMoBipHOCTI. @opmyna baiieca.

Osnauennss /léi nooii A i B nazuearomvca wnecymichumu, Koau ix 000ymok €

HeMoxcuea nodia, moomo xoau A ﬂ B=0.

Oznavenns. Iloaii A i B Ha3uBaoThCa He3a/1€:KHUMH, SIKIIO
P(AN B) = P(A)- P(B)

O3HaveHHS. YMO6HOI0 UMOBIpHICIMIO NOOIT A 3a yMO8U, Wo nodisi B 8i00ynace, Ha3us8aroms

P(A |B) = —P(Q(Q)B)
BiacTuBoOCTi:
1. 0<P(A|B)<1.
2. P(Q|B)=1.
3. P(B|B)=1.

4. Axwo {A;} (i =1,2,..) —nocrioognicme NONAPHO HECYMICHUX BUNAOKOBUX NOOIll, MO

P(DAi |Bj =S P(A, [B).
i=1 i=1

DopmMyJia MHOKEHHS MMOBipHoOcTeil. Axuo P(A) >0, P(B) >0, mo 6uKoHyemuvcs pieHicmy

P(ANB)=P(A)-P(B|A)=P(B)-P(A|B).

OsHnavenHs. /100ii H,, H,,..., H, ymeopioloms noeny pyny noodiii, iKujo 6UKOHYI0OMbCSA MAKi

YMOBU:
L vi,jj:l<i<j<n H NH =d.

2. UH, =0.
i=1

Teopema (bopMysia nOBHOT KIMOBIPHOCTI).

Axwo nodii H,, H,,..., H, ymeopiowoms nogny epyny nooii, A — 008in1bHa nodis, mooi:
n
P(A) = > P(A | H;)P(H,)
i—1

DopmyJaa baiieca. 3a ymos nonepednvoi meopemu
P(A 1H)P(H,)
P(A)

P(H, | A) =
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Ayoumopna poooma
1. Hamo: P(ANB) =04, P(A|B)=0.3.3uaiitu P(A|B).
2. Tpwudi miAKUIAIOTE CHMETPUYHY MOHETY. 3HAWTH MMOBIPHICT TOTO, IO BUMAJIE PIBHO
ZiBa repOu, SKIIO BiJOMO, IO TIEPIINM BHUIIaB repo.

v .. . 3
3. HmoBipHICTH TOTO, IO NpUiaj npauoBaTuMe crpaBHo 150 roa, nopiBHIOE L a 400 rox.

1 . .. .
— 5 [Tpunaz npairoBas crpaBHo 150 roa. SIka IMOBIpHICTh TOTO, 1110 BiH MpaIOBaTUME

e 250 rog ?

4. JlBa curHaiizaTopu Hpaliol0Th HE3aJIeKHO OJIUH BiJl OJTHOTO. ﬁMOBipHiCTb TOrO, 1110 IIiJI
yac aBapii crpaiiioe nepuii, nopistroe 0,95, nus npyroro - 0,9. 3HaiiaiTh HMOBIPHICTH
TOTO, 110 TIiJT Yac aBapii CIpAIIOE JIUIIE OJIUH.

5. VIMOBipHICTH TOTPATLISHHS B LiIb Mif Y9ac 3alIIly JBOX CIIOPTCMEHIB HopiBHIOE 0,38.
3HalAITF UMOBIPHICTH BIYYaHHS B IUTh JIJISl TIEPIIIOTO CIIOPTCMEHA, SIKITO JIJISl APYTOTO
Taka UMOBIpHICTH AopiBHIOE 0,8.

6. 3 komoam 52 KapT BUTATHYJU oaHY. [lomist A — BUTATHYTa KapTa YepBOHOI MaCTi, OIS
B — ButsarayTa kapta Ty3. [lepeBiputn un momii A 1 B He3alexHi.

7. JlBa CHOPTCMEHHM HE3aJICKHO OJIMH BiJI OJHOTO POOJIATH IO OJTHOMY TOCTPLIY B MIIICHb.
VIMOBipHICTB BIy4eHHs st meprioro gopisHioe 0,7, a apyroro — 0,8. 3uaiftu
HWMOBIPHICTh TaKUX MOIH:

A — o0u/iBa BIYYHIIN B MIIIICHB;

B — piBHO OJIMH CIIOPTCMEH BIIYYHB y MIIIICHb;

C —3KOJIeH 13 CIIOPTCMEHIB HE BIYYHUB Y MIIICHb;

D — npuHaltMHI OMH CTIOPTCMEH BITYYHB Y MIIIICHb.

8. 'V mimieHi BUSBWIACH OJHA MPOOOiHa. 3HAWTH WMOBIPHICTb TOTO, 1110 Y MIIIICHb BIIYYUB
MEepUINKA CIIOPTCMEH.

9. VY xoni Tpu eneMeHTH 3’ €HaHi:

a) mapa’lnenbHo;

0) MoCIiA0BHO;

B) NIEPIIHA 1 IPYTUN €JIEMEHT 3’ €THAH]1 MK COOO0I0 TTapaJiesIbHO, a TPETIN €JIEMEHT
pUETHAHUM 10 HUX TMOCTII0OBHO.

10. iMOBipHicTb BUXOMY 3 J1ajy i — IO eIEMEHTa Ha IIPOTA3i yacy 7' JOPIBHIOE p;

(z’ =1, 2, 3). 3HaliTH KMOBIPHICTH TOTO, 1110 Ha NPOT31i yacy 7' cTpyM B KoJi Oyie

HPOXOJIUTH Y KOKHOMY 3 TPbOX BUIA/IKIB.

11. ¥V smuky 3Haxoautbes 20 Kyib, cepen skux 10 Outmx 1 10 yepBoHux. 3ary6iieHo oJiHy
KYJIIO HEBIZIOMOTO KOJIbOPY, @ MOTIM HaBMaHHsI BUTATHYTO OJHY. 3HaiTH HMOBIpHICTh
TOTO, 1110 BUTATHYTA KyJIs € O1710T0 KOJIBOPY.

12. B Tpbox KOpoOKax JiexxaTh 4OpHI Ta OU11 KyJii. Y nepuriit kopooui Tpu 6111 1 0Ha YOpHa;
y Opyriit — 6 Oi1KX 1 4 YOpHUX, a y TpeTiit kopooui — 4 6inux Ta 1 yopHa. HaBmanHs
BUOMPAIOTh KOPOOKY, a 3 HEl BUIMaIOTh OJHY KYJIt0. 3HAaTH HMOBIPHICTb TOTO, 1110
BUTATHYTA KYJIA € O11010.



Teopia iimogipnocmeii ma mamemamuina CMamucmuKa Ilpakmuune 3anammasn Ned

13.

14.

15.

16.

VY 1BOX ypHaxX MICTUTBCS BIAMOBIIHO 7, 1 ny KyJb, 3 HUX OLIUX KyJb my 1 my. 3 mepIoi
YPHHU NEPEKIIaIN y APYTY OJHY KYyJII0, a HOTIM 3 JIpyroi HABMaHHS BUOpaiu OJHY. 3HAWTH
HMOBIpHICTB TOTO, IO KyJISI BUTSATHYTA 3 APYTOTO sIHKa Oy/e 011010.
loTyrourch 0 ek3aMeHy 3 Teopii HMOBIPHOCTEH, CTYICHT 3 1 €K3aMCHAIIMHUX OLIETIB
BUBYMB JHIIe k. B skoMy BUNajKy HMOBIpHICTh BUTSTHYTH BUBUEHUI OineT Oyie
OUIBLIOKO:
a) KOJIM BiH TATHE OLIET Mepimm;
0) KoIu BiH TATHE OiNIET IpyTUM ?
Jnist meBHUX BHPOOIB IMOBIPHICTH 1X BIiIOBITHOCTI cTaHAapTy nopiBHIOE 0,96.
[IponoHyeThes cripolieHa cucTemMa KOHTPOJTIO, SIKa JTa€ TTIO3UTUBHUM pe3ybTaT (TOOTO
BU3HA€E BUPIO CTaHTApTHUM) 3 iMOBIipHicTIO 0,98 miist cTangapTHUX BHPOOIB 1 3
iimoBipHicTio 0.03 Bu3Hae OpakoBaHMi BUPiO cTaHTAPTHUM. 3HAUTH HMOBIPHICTH TOTO,
110 BHPIO, AKUI MPOMIIIOB KOHTPOJIb, Oy/Ie BU3HAHWH CTaHAapTHUM. BupiO OyB BU3HAHUI
CTaHJAPTHUM. 3HAaUTH HMOBIPHICTH TOTO, IIIO BiH CIIPaB[i BiAMOBiIa€ CTaHAAPTY.
3HaiTH UMOBIpPHICTH TOTO, 110 cepen 1000 exeKTpUIHUX JTaMIT HeMa€ 3iMCOBaHUX, SIKIIO
31 100 HaBMaHHS B3STHX JIaMII yC1 BUSBHJINCH cTaHmapTHUMHE. [Ipn po3B’si3yBaHHI 3a1a4i
BBa)XKAaTH , IO KiIJIBKICTh OpakoBaHMX Jiamn He niepeBuinye 5 Ha 1000 i Bci 3HaUCHHS
0,1,...,5 xKiIpKOCTI OpaKOBAaHUX JIAMIT PIBHOMOJIHBI.
Jomawnsa poooma
[Tpunan ckiagaeThest 3 TPHOX EIEMEHTIB, SIKI MPAIIOIOTh HE3AJICKHO OJWH BiJl OJHOTO.
VIMOBipHiCTs BHXOZy 3 Jagy i-ro eleMEeHTa Ha mpoTs3i wacy 7 JOpIiBHIOE p

(i = 1,2,3). [Ipunag BUXOAUTH 3 JIay, SIKIIO BUW/E 3 JTaJy HE MEHIIIE TBOX €JIEMEHTIB.

3HaiiTh KMOBIPHICTH TOTO, IO MPOTAroM Yacy 7' mpuiana OyJe npalroBaTy.

I3 ycix cimeid, B SKUX NBOE [iTei, HaBMaHHsA BuOpaHOo onxHy. Ilomis A — B ciM’1 €
XJIOITYHK 1 IBYMHKA, MOMiss B — B ciM’1 He OUbIIe HIX ogHa AiBuuHKa [lepeBiputn uu
nofii A i B He3aJlexXHi.

PoGiTHHK 06CIyroBye TpH BEpCTAaTH. VIMOBIpHICTH TOTO, MO MHPOTSCOM TOIMHH
BUMaraTume yBary nepmmid Bepcrat gopiaioe 0.7, npyruii — 0.5, Tperiit — 0.8. 3HaiiTH
HMOBIPHOCTI TaKUX MOJ1M:

A) IpoTATroM rOAMHU BUMaraTH yBary piBHO TpH BEpCTaTH;

b) npoTsiroM roguHu BUMaraTUMe yBary piBHO JIBa BEpCTaTH;

B) npoTsirom roguHu BUMaraTUMe yBary piBHO OJIMH BEpCTar;

') mpoTAroM roAMHU HE BUMaraTMe yBard >KOJICH 13 BEpCTaTiB;

/1) mpoTarom roguHu BUMaratuMe yBaru xoda 0 oJJuH BepcTarT;

Bimomo, 110 mpoTATOM TOAWHU BIMAaraB yBary piBHO OJIMH BepCTaT. 3HAUTH
WMOBIpPHICTH TOTO, IIO 11¢ OYB MEPIIN BepCTaT.

P(A|B) =038, P(A|B)=02 p(B|A) P(A).

= 05 OguucuTn
P(A)>0 P(B|A) = P(B|A),T0 P(ANB) = P(A)P(B).

Bizomo, mo

JloBecTu, 1110 KOIH
VYV samuky € 15 6imnx 1 10 yopHux Kynab. HaBMaHHS BUTATaloTh 5 Kynb. 3HAWTH
HMOBIpHICTh TOTO, IO BUTATHYTO OuIbIne HiK 2 Ol Kyii, SKIIO BiJOMO, IO

NpUHANMHI OIHY OlTy KYJIIO BUTATHYTO.
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1.

7. CraTUCTHKa CBIIYHTH TMPO TE, IO Y BECHAHOMY Kpoci 3 koxkHHX 100 y4acHUKiB
MOJIOBUHY AWCTAHIIII IPOXOANTH B cepeaaboMy 90, a BCro qucTaHiiro — 60 y9acHUKIB.
3HalTH WMOBIPHICTH TOTO, IO YYAaCHUK MOJO0JIA€ BCIO TUCTAHIIIIO, SIKIIO BiH MPOMIIOB
1l TOJTOBHHY.

8. Y kopoO11i JIeXKHUTh TPH KYJIi, KOXKHA 3 SKHX MOXKe OyTH 011010 200 3eneHor. [imoTe3un
PO KiJBKICHHUIA CKJIaJ OUTHX KyJIb y KOPOOII € piBHOWMOBIpHUMH. Y KOPOOKY KIIaJyTh
Oy KyIro, a TOTIM 3 Hel HaBMaHHS BUTATAIOTh OMHY. 3HAUTH WMOBIPHICTH TOTO, IO
KyJIS BUTSATHYTa 3 KOpoOKH Oyze 0111010.

9. Jlo mara3uHy HaaxoAsaTb BUPOOM 3 JIBOX 3aBOAIB, NPUYOMY 3 HEPUIOro 3aBOAY
HAJXOJUTH y 3 pa3u Oijbllie BUPOOiB Hixk 3 APyroro 3aBoay. [leprmii 3aBoj BUITyCKa€E B
cepenapomy 0,5% OpakoBaHOi poayKiii, qpyruii 3aBog — 0,2%. 3HaWTH HMOBIPHICTH
TOTO, IO KYIUICHUH B Mara3uHi ToBap Oynae OpakoBanmii. Kymiennii B Mmarasui Bupio
BUSIBUBCSI OpPaKOBaHWM. 3HAWTH , IO BiH BHUITYIIEHUH MEPIITUM 3aBOIOM.

10. CnenianizoBana JikapHs IpuiiMac B cepennboMy 50% XBOpHUX i3 3aXxBOproBaHHAM A,
30% i3 3axBoproBanHsAM B i 20% i3 3aXBOPIOBaHHAM C'. CraTHcTHKA CBiTYHTH, L0
IMOBIpHICTH MOBHICTIO BMIIIKyBaTHCs i3 3axBopropannam 4 — 0,8, B — 0,9, C —0,7.
3HalTH WMOBIPHICTB TOTO, 110 HABMAHHS B3STHI XBOPHUI MOBHICTIO BUTIKYBaBCH.

11. B ypHi nexarts 3 KyJi, BOHU MOXYTb OyTH OutnMu abo dopHuMmu. Bei 4 mpumymieHHs
PO KOJBOPOBUH CKIIQA PIBHO MOXIMBO 3 YpHU BUTATHYJIM KYJIIO, sIKQ BHUSBMIIACS
6151010. 3HalTH KMOBIPHICTH TOTO, 1110 B ypHi Oy 2 61i 1 1 4opHa KyJi.

12. Binomo, o 5% xiHok i 0,25% 4onoBikiB — mansToHikHM. HaBMaHHs BuOpaHa ocoOa
BUSBIJIACh JaTbTOHIKOM. flka WMOBIpHICTH TOTrO, IO IIe¢ 4oioBik? (BBaxkaemo, 1o

KUIBKICTh YOJIOBIKIB 1 )KIHOK € OJTHAKOBA).

3a60anns, W0 BUHOCAMBCA HA KOHMPOJIbHY POOOmMY.
Cepen 10-t1 map B3yTT#, sIKI pO3MIILIEH] Ha MOJMILI Mara3uHy, — WicTh nap 41-ro po3mipy. 3 mno-

vl 6epyTh ABIYl HABMaHH 110 OZHIN Mapi B3yTTs, HE MOBepTatouH ix Hazan. [loxis 4 — nepma
napa B3yTTs 41-ro po3mipy, oaist B — apyra mapa B3yTts 41-ro po3mipy. Bukonatu taxi fii:

a) 3’sICyBaTH CYMICHICTb 1 3aJIeXKHICTh TTOAI 4 1 B.

6) oOuucnuTH NMOBIpHICTH TOIT B.

TeopeTnuHa YacTHHA MpPEIMETa CKIAJAEThCSA 3 TPHOX PO3AUIIB, Y KOXKHOMY 3 sSKuX mo 10
nutadb. CTyICHT 3HAa€ 5 MHUTaHb 3 MEPIIOTO po3Aiiy, 6 MUTaHb — i3 APYroro i § muTaHp — i3
Tperboro. Buknanad nae CTyJeHTOBI HaBMaHHS 110 OJHOMY HHUTAHHIO 3 KOXKHOTO PO3JLTY.
3HaiTH HMOBIPHICTH TOTO, LIO:

a) CTYZICHT 3HA€ BIJIOBI/I HAa BCI TPU MUTaHHS;

0) CTy/IeHT 3Ha€ BIAMOBII Ha TUTAHHS IPYTOro 1 TPETHOTO PO3LIIB 1 HE 3HAE BIIMOBI/I HA

MMATaHHS MEPIIOTO PO3ILTY;

B) CTYJICHT HE 3Ha€ BiMOBI/li HA )KOJHE 3 TPHOX MHUTAHb.
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3.

10.

11.

12.

IMOBipHICTB TOTO, IO I[iHA aKIlii 3pOCTaTHME MPOTATOM JIIIIOBOTO JHS, cTaHOBUTH 0,4. SIK1o
TEHJICHIIISI 3MIHM IIHM aKiii Oyab-SIKOTO JHS € HE3aJeKHOI BIJ TOro, IO CTaJIOCA
HaTnepeo/iHI, TO sIka HMOBIPHICTh, IIO IiHA akuii: a) Oyae 3pocTaTHd YOTHPH JIHI MOCILIb;
0) 3aTUIIUTHCS TAKOO K UM CIaJJaTUME TPH JIHI OCTILIEL?

JUI1 OTpUMaHHS KPEeIUTy MiAMPUEMEIh 3BEPTAETHCSA IO JBOX OaHKIB. IMOBIpPHICTH TOTO, IO
nepiuii 0aHK HE BIIMOBUTH HOMY B HaJlaHHI KpeauTy, craHoButh 0,7, npyruii — 0,85. 3Haiitu
HMOBIPHICTH TOTO, IO: a) Mepimid ado Apyruil OaHK JacTh 3rofy Ha KpenuTyBaHHs; 0) oOuaBa
OaHKU BiIMOBJISITHCS] HAIATH KPEJIHT.

Kaptu BuOMpaoTh HaBMaHHS 3 KOJOAU 3 52-X KapT 0e3 MOBEepHEHHs iX Ha3aj. Busnauutu
HWMOBIpPHICTH TOTO, II0: &) TIEPII JIB1 KAPTH — MIKH; O0) OJWH 3a OJTHUM BHOECPYTh YOTUPH TY3H.
IMOBipHICTH TOTO, 110 B PiUHIN JAekIapaiii Ipo CyKyNMHUN OMOJATKOBYBaHHM JOXiJI MOJAAHO
HEe BCl Jokepena O0xofiB, cTaHoBUTh 0,2. flka WMOBIpHICTH TOrO, IO cepell BHOpaHUX
HaBMAaHHSA I’ SITU JIEKJIapaliii xoua O B OHIH MOJaHO HE BCI JpKepera JOXOIiB?

[Tomist A mMoxe BimOyTHCS 32 YMOBHU TOSIBU OAHIET, 1 TUIBKK OJIHIE€T 3 TPbOX MOJIN-TINOTE3

H,,H,, Hy, npu upomy P(H;)=0,3, P(H,)=0,25 P(H;)=0,45. YMOBHI HMOBIpHOCTI
nonii A: Py (4)=0,2, Py (4)=04, Py, (4) =0,5. O6uucnuru: a) P(4); 6) P,(H,).

[ToTpiOHMIT TOBap MOKHA MPUAOATH HA PUHKY Y IBOX (pipMOBHX KiockaX. IMOBipHICTBH TOTO,
10 B MEpLIOMY KIOCKY ToBap sikicHu#, ctaHoBUTH 0,9, y npyromy kiocky — 0,8. 3Haiitu
HMOBIpHICTb TOTO, 1110 TOBAp, MPUIOAHUN HABMAHHS B Oy/1b-SIKOMY 3 IBOX KiOCKIB, SIKICHHA.
dinancoBwmii 3BIT PpipmMu cKiIagaeThes 3 20-TH TabIHIIb, SKi TOTYBAM J1Ba eKOHOMICTH. [leprmii
€KOHOMICT TiAroTyBaB 12 Tabmuile, Apyruii — 8 Tabimik. IMOBIpHICTS TOMIIIKH NP CKIIAJaHHI
Tabiuup 13 60Ky mepuoro ekoHomicra 0,1, 13 60Ky apyroro exonomicta — 0,2. Y BuOpaHiit
HAaBMAaHHS TaOJUIN JOMYIIEHO MOMUIKY. SIka WMOBIPHICTb, IO IF0 TAOJIHIIO TOTYBaB OPyTUN
€KOHOMICT?

I3 1BOX ONM3HIOKIB MEPIITUH € XJIOMUUK. SIka KMOBIPHICTb, IO APYTHUH — TAKOXK XJIOMYHUK, SIKITIO

HWMOBIPHICTh HApPO/DKEHHSI JBOX XJIOMYMKIB cTaHOBUTH 0,27, nBox miBuatok — 0,23, a ams

pi3HOCTaTEeBHX OJM3HIOKIB IMOBIPHICTh HAPOHKEHHS MEPIINM It 000X cTaTeil oHaKoBa?

IMOBIpHICTh CBOEYACHOTO CKJIQJAHHS 3BITY JUIsI TEPIIOro eKoHomicta craHoBuTh 0,9, s

2=7
JIPYyToro ISl WMOBIPHICTH € JIOJIATHUM PO3B’SI3KOM PIBHSHHS P =P Busuaunru
HWMOBIPHICTh HECBOEYACHOTO CKJIaIaHHS 3BITY IBOMa €KOHOMICTaMH.

PamionokariiiiHa cTaHIlis BeJe CIOCTEPEKEHHS 3a JBOMa 00’€KTaMH. 3a 4ac CHOCTEPEIKEHHS

P =0,12

nepmuii 00’ €KT Moke OyTu 3aryOsieHuid 3 HMOBIPHICTIO , IPyTUH — 3 IMOBIPHICTIO
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

b= 0’14. 3HaliTh WMOBIPHICTH TOTO, IO 32 Yac CIOCTEPEKEHHS CTaHIlsl HE BHSBUTH
00 €KTIB.

[To mimi cTpinsAOTH TpbOMa pakeTaMu. IMOBIpHICTH BIIyYEHHS KOXKHOIO PAaKETOI0 B IIUJIb
JOPIBHIOE 0,95. 3HalTH HWMOBIpHICTB TOTO, 110 TiCIIs obcTpimy:
a) 1IUTs He Oy/e mopakeHa; 0) 11k Oy/ie 3HUIIIEHA.

Ex3aMeHaliiiHuii GileT MiCTUTh TpM NHUTAHHS. VIMOBIPHOCTI TOro, IO CTYNEHT 3MOXeE
BIJMOBICTH HA TIEpIIi J1BAa MHTaHHsA Ouiera, nopiBHIOIOTE 1Mo 0,9, a Ha Tpere — 0,8. 3HaiiTn
HWMOBIPHICTH TOTO, 1110 CTYICHT CKJIaJIC ICTIHT, SIKIIIO JIUIsl IIbOTO HEOOXITHO BIATIOBICTH: a ) Ha BCi
MUTaHHS; 0) Xoua O Ha 2 MUTaHHS.

VY 6i6mioreni 10 kamxok 3 icropii, 40 3 maremaTtuku i 30 3 ekoHOMiKH. UnTay, 1110 3aMIIOB y
0101i0TeKy, 3aMOBHB HaBMaHHS 5 KHIDKOK. $Ika WMOBIpPHICTB, 10 BCi BOHH 3 OIHOTO PO3ILTY
HayKu?

V rpymi 30 cryneHTiB 1 cepen HuX 13 xyoniiB. 3a COMCKOM HABMaHHS BUOMPAIOTh 4 CTYAEHTH.
SIka IMOBIPHICTD, IO Cepe]l HUX BUSBUTHCS OLIbIIE HIXK 2 XJIOMILIi?

B smuky mictuthest 15 omHOTMIHMX neTanei. I3 Hux 9 craHmapTHi, a permra OpakoBaHi.
Jlerani BuiiMaroTh 1o OAHIA Oe3 moBepHeHHS. Tak Oymno BuitHATO 3  metam. OOuMcIUTH
WMOBIPHOCTI TaKWX BHITQJKOBHX TMOJINA: A — TP JeTali BUABISATHCS CTaHAApTHUMU; B — Tpu
JieTali BUSIBISIThCS OpaKOBaHUMHU.

B odici nparioroTh CiM YOJIOBIKIB 1 TPH JKIHKH. 3a TAOETbHUMU HOMEpaMH HaBMaHHsI Bi1iOpaHo
TpY 0COOH. 3HAWTH HMOBIPHICTH TOTO, IO BCl BiIIOpaHi 0COOH € YOIOBIKAMH.

IMOBIipHICTD TIEpex0oy CTyJEeHTa MEpIIOro Kypcy Ha npyruid mopiBHioe 0,9, a WMOBIPHICTh
3akiHYUTH 1HCTUTYT — (,8. 3 sSKOI0 WMOBIPHICTIO MO>KHA CTBEpPJIKYBATH, 0 CTYJIEHT APYTOro
KypCy 3aKiHUUTb IHCTUTYT?

IMOBIpHICTE 0€3BiIMOBHOI POOOTH OJIOKY, IO BXOJHUTH y CUCTEMY, IIPOTSATOM 33JIaHOTO Yacy
nopisatoe 0,85. Jlns migBUIIEHHS HAAIMHOCTI BCTAHOBIIOIOTh TaKW CaMUi pe3epBHUI OJIOK.
3HaifTi HMOBIPHICTH 0€3B1IMOBHOI pOOOTH CUCTEMH 3 ypaxyBaHHSIM PE3ePBHOIO OJIOKY.

[epra ipma Moxke MOXKe OJIEpKaTH 3aaHuid IPUOYTOK 3 MoBipHiCTIO 0,7, Iyt Ipyroi 1is

5p°-13p+6=0

HMOBIpHICTP € PO3B’SI3KOM  PIBHSIHHS Busnaunt  IMOBIpHICTB
OJIepKaHHs 3aJTaHOTO MPUOYTKY MTPHHAWMHI OIHI€I0 (hiPMOTO.

Omneparop 00CITyroBy€e TpU BEpCTaTH, 10 MPAIIOIOTH HE3aJI€KHO OUH BiJl OAHOTO. IMOBIpHICTD
TOTO, IO MPOTSITOM OJIHi€T TOJJMHU HE MOTpeOyBaTHMe YBaru oreparopa repiinii Bepcrar,
nopieatoe — 0,9, npyruii — 0,8, TpeTiii — 0,85. 3HalTH HMOBIPHICTH TOTO, IO MPOTITOM OZHI€T

TOIUHU:

a) pIBHO OJIH BEPCTAT BUMaraTlMe yBaru orneparopa (CyMa BCEeMOXKIMBHX JOOYTKIB MO, B
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23.

24.

25.

26.

27.

28.

29.

30.

31.

3 IKUX OepyThes 13 3alePEeUEHHSIM);

0) piBHO JIBa BEpCTaTH BUMAraTUMyTh YBaru oreparopa;

B) Xxo4a O OZIMH BepCcTaT BUMaraTuMe yBaru orneparopa (IMOBIpHICTb MPOTUIICKHOT TIOI1);

T') yCi BepcTaTy BUMaraTUMyTh YBard orepaTopa.

IMOBIpHICTE HE IOIyCTHUTH X04a O OjHiE] TOMWIKM i Yac 3alOBHEHHS 4-X IMOJATKOBUX
nexmnapariii cranoBuTh 0,9984. O6uMCIUTH WMOBIPHICTD TOTO, 11O MPH 3aITIOBHEHHI JIeKIapartii
OyJie JOMyIIEHO TOMUJIKY.

IMOBIpHICTB TOT0, 1110 MO A 3’IBUTHCS X04a O OMH pa3 Mpu 4 HE3aIECKHUX BUIPOOYBAHHSX,
nopisaroe 0,75. 3HaliTH WMOBIPHICTH TIOSIBH TOIT B OIHOMY BHIPOOYBaHHI (IIPUITYCKAETHCS,
10 “TMOBIPHICTb TIOSIBU TIOII1 B yCiX BUMPOOYBAHHSX OJTHA ¥ Ta XK).

JIBa IyHKTH CTIONy4YaroThCsl KUTbKOMA JIHISIMU 3B 513Ky 1 MIMOBIPHICTB MOIIKOKEHHS KOXKHOI 3
HuX nporsirom udacy T pnopiBHioe 0,8. 3amina Oy/b-sIKOi MOIIKO/DKEHOI JiHII MoOxke OyTu
MIPOBEICHA JIAIIE TICIS IMMOIIKOKCHHS BCiX JiHIA. CKUIBKM TOTPIOHO TPOBECTH JIiHIM, MO0
IMOBIpHICTh (DYHKITIOHYBaHHS 3B’ 513Ky MK ITYHKTaMU MpoTsrom vacy T Oyna Gurbina Hixk 0,997
IMOBIpHICTB TOTO, 1110 32 OJJHOTO TOCTPLTY CTpPLJelh MOMNaje B MillleHb, A0piBHIOE 0,6. CKiIbKH
MOCTPLTIB MMOBHHEH 3pOOUTH CTpLIelh, 00 3 IMOBIPHICTIO HE MeHIow Hik 0,8 BiH MomaB y
JeCATKY Xo4a 0 oauH pa3?

BimHOCHI YacTOTH HEMONAAOK y POOOTI MIKpOMpOIecOopa, OMEpPaTHBHOI MaM STI 1 PEHITH
MIPUCTPOIB KOMIT FOTEpa BITHOCATHCS 5K 3 : 2 : 5. IMOBIpHOCTI BUSIBJICHHSI HETIONIAI0K Y pOOOTI
MIKpOMpOLIECOpa, OMEepaTWBHOI MaM’SATi 1 PElITH MPHUCTPOIB KOMIT'IOTEpa BIAMOBITHO
nopiBHio0TH 0,8; 0,9 1 0,9. 3HaiiTi HMOBIpHICTH BUSIBJICHHS HETIONAIOK Y pOOOTI KOMIT 10TEpa.
VY crienianizoBaHiii JTikapHi € B cepenaboMy 50% martieHTiB i3 xBopoboro K, 30% — i3 xBopoOoro
L 1 20% — 13 xBopo6oto M. IMOBIpHOCTI MOBHOTO BUJIIKYBaHHSI KOXHOI XBOPOOH BIITMOBITHO
nopieatorotes  0,7; 0,8 1 0,9. IamienT, mo miKyBaBcs B JiKapHi, OyB BUMHCAHHIA 3I0POBUM.
3HaifTi HIMOBIPHICTH TOTO, IO BiH JIIKyBaBcs BiJ xBopoou K.

70% BCiX eNeKTpoIamI, IO € Mara3uHi, BUTOTOBJICHI HA OHOMY 3aBomi, i 30% - Ha iHIIOMY.
[Iponyxkuist mepmoro 3aBogy MicTUTh 90%, a apyroro — 96% cTaHAAPTHUX ENEKTPOIaMIIL.
3HaliTh WMOBIPHICTH TOTO, II0 HABMaHHS KyIUIEHA B MarasuHi €JIeKTpOJiaMIia BHSBUTHCS
CTaHJIapTHOIO.

Bimomo, mo 6% Bcix 4onoBikiB i 0,5% BciX KIHOK — qanbToHIKH. HaBMaHHS BUOpaHa JTF0IMHA
BUSIBUJIACS JTAIBTOHIKOM. $lka WMOBIPHICTB TOTO, IO II€ JKIHKA, SKIO BBAYKaTH, IO KUIBKICTh
JKIHOK 1 4OJIOBIKIB OJTHAKOBA?

VIMOBipHiCTB TOT0, IO KOIBOPOBHIT TEEBI30p HE 3MAMAETHCS MPOTATOM FaPAHTIHHOIO TEPMiHy

nopieatoe 0,75, mIst TeNeBi3opa 3 YOpHO-OLIMM 300paKeHHSIM Iis MiMOBipHICTh Ha 0,1 OumbIa.
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32.

33.

3HaiiTH KMOBIPHICTH TOTO, 1110 HABMAHHS BUOPAHUIA TEJIEBI30p 13 1T SITH KOILOPOBHX 1 10 4opHO-
OUTHX HE 3IMCYETHCS MPOTATOM TapaHTIHHOTO TEPMIHY.

[Macaxxup amst mpuaOaHHsS KBUTKA MOYKE 3BEPHYTHUCH 110 OHI€T 3 4 Kac. BinnosiaHi IMOBIpHOCTI

pl =0,3, pz 20,1, pl =0,2, pl =0,4 4

JIOPIBHIOIOTH . VIMOBIpHICTH TOTO, IO 10 MOMEHTY
MOSIBU Tacakupa B Kaci Oyae KBUTOK, HopiBHIoe BiamosimHo 0,7; 0,4; 0,6; 0,2. IMacaxwup
3BEpHYBCS 10 OfHI€T 3 Kac 1 KyNUB KBUTOK. SIka MMOBIPHICTH TOTO, IO KBHUTOK IMAacaXup
npu0aB y IpyTii kKaci?

Jlnst ygacTi B CTYJEHTCHKMX CIOPTHUBHHUX 3MAaraHHSX BUAUIEHO 3 MEPIIOi Tpymu Kypcy 4, 3
IpyToi — 6, 3 TPeThOI IPYNH — 5 CTy/eHTiB. IMOBIPHOCTI TOro, IO CTYJEHT MepIoi, APYToi i
TPEThOI TPy Momajae B 30ipHy IHCTUTYTY, BiAmoBinHo pieHi 0,9, 0,7, 0,8. HaBmanHs BuOpanuit

CTYJICHT y pe3yJIbTaTi 3MaraHb nomnas y 30ipHy. J{o sKOi 3 rpyn MMOBIpHIIIEe BCHOTO HAJICKAB

LeH CTYJEHT?
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3ansrTa S.
Cxema bepnyJuii.

AcumnroTudHi popmysm B cxemi bepuyJuii.
IlocTranoBka 3aaaui. [IpoBoauThCs cepis 3 n He3aleKHUX BUMPOOyBaHb. IMOBIPHICTH

MOSIBM MOl A Yy KOXHOMY BHUIPOOYBaHHI € OJHaKoBa 1 JopiBHIOE p. HeoOXigHo 3HaiTH
WMOBIpHICTh MOJIi B, sika MOJIATAE B TOMY, IO TIPU N BHMPOOYBAHHSAX MOMisl A BiAOyJeThCs
piBHO k pa3iB.

ﬁMOBipHiCTb TOTO, 1[0 Yy TEBHIA MOCHIJOBHOCTI MOMis A BimOymeTbcss k paziB 1
BiIMOBiIHO n -k pasiB  He BigOymeTbcd, JOpiBHIOE  pX (1-p)"*. Ane KinbKicTh
MOCTIZIOBHOCTEH, y sKuUX momiss A BigOyneTebcs Kk pas3iB 1 BIAMNOBIIHO n -k pa3iB He

n!
k!(n-k)!

no3Hauumo P, (k),a 1-p = gq. OctaTouHo (hopMy1a Ma€e BUIIISAA

BiIOyeTbCA, JOPIBHIOE =Ck. Tomy P(B)=Ckp*(1-p)" . lllykany HMOBipHiCTH

P, (k) = Chp*g" .

n

Sxmo onis C MOJATaEe B TOMY, IO TIOJisE A BiOYIEThCS:

K
He meHwe k pasig, To ii imMoBipHicTL P (C) = Y P, (i),

j=1

k-1
MeHwe K pasie, To ii iMOBipHICTB P (C) = D P, (j),
-1
. . n
binbue k pasie, T 1i imMoBipHiCTL P(C) = ) P, (j),
j=k+1
. . k
He binbiue k pasie, To ii iMOBipHICTH P (C) = Y P, (j).

j=1

. oo . K
Teopema. Y cxemi He3aJIeKHUX BUIIPOOYBaHb HAWIMOBIPHIIIIE YUCIIO  © ITOSB MOJI]
3HaXOJUTKCS 13 CIIBBIIHOIICHHS
np-gq<ky<np+p

P (k .
Jnist nocTaTHRO BeNMUKHUX " 0OUYMCIIeHHS 3HaYeHb " k) ¢ IpOMI3IKUM TporiecoM. Tomy
JUIs BeMUKHUX N 3aCTOCOBYIOTH aCUMITOTHYHI (popmMyu:

1. 3akon Iyaccona. Sxmo P mocrataso mMane (Ha mpakTHII p< O’1) 1 N mocratHBO

. < <
BEJIMKE (Ha MPaKTHUIIL 01<np=<10 ), TO BUKOHY€TbCS HabImkeHa Gpopmya

ek
k!

P (k) =

ne = "P 1l itmoBipicTs 6yaemo mosnagarn - *K) | 3uavenns dymxmii P K

MOTAIOTHCSA Y 3aJJaYHUKAX 3 TEOpii HMOBIPHOCTEH.

2. Jlokaabha Teopema Myagpa-Jlanuiaca. Jlns P 6ruspkux 1o 1§ "PA> 8

BUKOHY€TbCS HaOmmKkeHa Gpopmyna
1

P (k) =~
n (K) qu@(X)’
e
_ 1 _x2/ 2
o) =5 ®
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a
X:k—np
vhnpq

3HadeHHs QYyHKITIT ¢ (x) 3HAXOAATh 3 TAOJHIIb, SIKI TOAAIOTHCS B 3aJJaUHUKAX 3 TEOPii
HMOBIpPHOCTEH.

2
507 _

3ayBakumo, 1o € 2 =€ ? 10670 hyHKIisN P(x) ¢ MapHOIO.

3. InTerpajasHa Teopema Myagpa-Jlaniaca. B ymoBax nokaibHOi Teopemu MyaBpa-
Jlarnaca cipaBeyiiBa HaOJIMKEHA PIBHICTh

Py (k € [kyKy]) = @ (X,) - @ (x;) = @ (X,) = P (Xy)

e
kj—np
X = —
' Jnpg j=12
1t Y
q>(x)=J2_je2dt
T .
1ty
cpo(x)zmjezm

3nauenns gynxuiii X)), Dy (x)
1. 2(x) =1-d(x)

2. (DO(—X) = —@O(X)‘

3 d(x) =05+ CDO(X).

3HaXO0AAThCA 3 TaG.HI/II_H:. Jlerxo 3ayBaXUTH, 110

Sxmo X > 9, o Do(x) ~ 05

m(n)
Hexaii y " BunmpoOyBaHHsX moais A BinOynack piBHO m(n) pasiB. Bignomenns N

m
{5l
Ha3UBAETHCS BiTHOCHOIO 4acTOTOK0. 3Haiimemo N . TyT € —3anane K 3aBroiHO MaJe
yucio. Lo iiMoBipHicTh Oy1eMo Ha3uBaTH HAAIMHICTIO a00 JJOBIPYOIO MMOBIPHICTIO 1

T03HaYaTIMEMO i P [Tokaxkemo, 110 111 UMOBIPHICTH TIOPIBHIOE

o)
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Ayoumopna poooma

1. VIMoOBipHICTh BIy4YEHHsI y BOpoTa HamagarouuMm nopiBHIoe 0.4. 3HaAWTH WMOBIPHICTH

TOTO, 110 MIPH TPHOX YJapax BiH BIYYUTh Y BOPOTA:

A — piBHO J1Ba pasw;

B — He MeHl11e 1BOX pas;
C — He OlbIIe TBOX pas;
D —xopmHoro pasy;

E — npuHaliMH1 OJTUH pa3.

2. 3HaifTh HaWiIMOBIpHIIIE YHCIO B cxeMi bepHysun, SKIIO KUTBKICTh HE3aJICKHHUX

BUTNIPOOYBaHb JIOPiBHIOE 78, a IMOBIPHICTH HACTAHHS MOl P OJHOMY BUIIPOOYBaHHI

nopisHtoe 0.7.

3. 3HalTH KUIBKICTh HE3aJIC)KHUX BUIPOOYBaHb B cXxeMi bepHyIui, SKIO HailiMOBipHIiIIe

YHCIIO NOsABU noAll A a0piBHIOE 47 IpHU YMOBI, 1110 IMOBIPHICTh MOSIBU MO/1i B OAHOMY

BUIIPOOyBaHHI J10piBHIOE 0.23.

4. OuiHuTH HMOBIPHICTB MOSIBH MOJIIT Y KOXKHOMY 31 147 He3aie)KHUX BHIIPOOYBaHb, SIKIIIO

HaNHIMOBIpHIILIE YUCIIO JOPIBHIOE 38.

5.

7.

8.

VMoBipHicTh Toro, 110 B KOpobLi 6yae Gpakosana aerans 0,01. 3HalTH HMOBIpHICTb
toro mo cepen 200 nmeranei Oyae aBi OpakoBaHi, piBHO 3 OpakOBaHHUX, HE MCHIIC
JTIBOX OpaKOBaHUX.
Amnapatypa mictute 2000 eneMeHTiB, sIKi MPALIOIOTh HE3aJeKHO OIUH BiJl OJHOTO.
VMoBipHicTs BiIMOBH KOXHOTO 3 HHX jopiBHIoe 0,0005. 3Haiitm HMOBipHiCTb
BIZIMOBH araparypu , K10 BOHAa HACTA€ TPH BiZIMOBI Xx04ya O OJTHOTO eJIeMEeHTa.
B aepomopty B cepenHbOMY MPOTITOM TOJWHU MPU3EMIISIIOTHCS 2 JIITaKU. 3HAUTH
HMOBIpHICTB TOTO, IO MPOTITOM T'OJMHNA MPU3EMIISITHCS:

A — piBHO 5 niTaKis,

B — npuHaiiMHI OJIUH JIITaK;

C — He MeHIe 4 TiTaKiB.
VIMOBipHiCTs TOTO, 110 HABMAHHS BHOpaHMil CTyNEHT oTpuMmae Oimbme 50 Gaiis
iiMoBipHicTh nopiBHIOE 0,4. 3HalTH WMOBIpHICT 10 31 150 cTyneHTiB Oinbiie, HiX
NIOJIOBUHY 0alliB OTPUMAIOTh PIBHO 58 CTYCHTIB.
ﬁMOBipHiCTL Toro mo momis A BimOyneThcs B KokHOMY 3 2100 He3aexHUX
BUTIPOOYBaHb JopiBHIOE 0,7. 3HAWNTH WMOBIPHICTH TOTO IO MOMIsI A BiIOYIETHCS Bij
1460 mo 1485 pasis.

10. VIMOBIipHICTB TOTO 110 CTYAEHT 3/1aCTh 3aliK 3 Hepuioro pasy aopiBHioe 0,3. 3HaiiTu

11.

HMOBIpHICTH TOTO, IO cepen 150 cryaenti Big 40 mo 70 3mamyTh 3allik 3 MEPIIOTO
pasy.

VMOBipHIiCTh MOSBH MOl B KOXKHOMY 3 HE3aICKHHX BUIPOOYBaHb mopiBHIOE 0.8.
Ckinpku OTpiOHO MpoBecTH BUIIPOOYBaHb, 00 3 HMOBIPHICTIO HE MEHIIO Hixk 0.9
MOYKHa OyJI0 OUiKyBaTH, 10 MOis BiAOyIeThCSI HE MEHIIE HIX 75 pasiB.
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1.

Jlomawnsa poooma
1. VIMOBIpHICTb TOTO, IO CTYACHT 3JaCTh IcTIUT Ha “4” abo “5” mopisHtoe 0.8. I1ix yac cecii

BiH 371a€ YOTHPH ICITUTH. 3HAUTH KMOBIPHOCTI TAKHX TTOMIM:
A — pIBHO TpH ICIIUTH BiH 34acTh Ha “4” abo “57;
B — He MEHIIIe TPHOX ICTIUTIB BiH 37acTh Ha “4” abo “5”;
C — He OUIBIIE IBOX ICIIUTIB BIH 34aCTh Ha “4 a00 “5”;
D —O0aHOTO ICIUTY BiH HE CKiIaze Ha “4” abo “5”
FE — npuHaliMH1 OJIMH ICIIUT BiH cKiaje Ha “4” abo “5”.

2. 3nHaiiTy HalliMOBIpHIIIIE YHCIIO B cXeMi bepHyuti, K0 KiTbKICTh He3aIeKHUX BUIIPOOYBaHb
nopiBHIOE 123, a IMOBIPHICTH HACTAHHS MOJIi1 IPU OTHOMY BUIIPOOYBaHH1 HopiBHIOE 0.6.

3. 3HalTH KUIBKICTh HE3aJICKHUX BUIMPOOYBaHb B cxeMi bepHyiuni, sKImo HaiiMOBipHimIe
qucio nosBU moxaii A mopiBHIoe 135 32 yMOBH, 1110 HMOBIpHICTh MOSIBH TOI1 B OTHOMY
BunpoOyBaHHi qopiBHIOE 0.18.

4. OuiHuUTH WMOBIPHICTH MOSBH TOIl y KOXHOMY 31 254 He3ale)KHUX BUMIPOOYBaHb, SKIIO
HaiMOBIpHIIIe YUCIIO JOPIBHIOE 156.

5. ¥V J1pykoBaHOMY pPYKOIIMCI B CEpPEIHBOMY JIBI ONMUCKM HA OJHY CTOPIHKY. 3HAWTH
HMOBIpHICTD TaKUX MO :

A — Ha IaHi{ CTOPIHII HEMA€ OMHCOK;

B — Ha maHi CTOPIHII € OUTBIIE HiXK 3 OITUCKY;

C — Ha JIBOX CTOpIHKax HEe MEHIIE 3 OIHMCOK;

D — Ha TBOX CTOpIHKAX 4 OTHCKW;

E — Ha jiaHiii CTOpIHII € IpUHANMHI OJTHA OIHCKA.

6. VimoipricTh Toro 1mo mnogis B BinOymeThes B omHOMY i3 300 HE3aNEKHUX BUIPOOYBAHb
nopiBHioe 0,25. 3HalTH HMOBIPHICTH TOTO, IO TOMAIsI B BiI0OYyIEThCS:

A — piBHO 73 pa3y;

C —ne meHue 70 pa3is;
D — ue 6inb1ie 73 pasu;
E —Big 69 no 78 pa3si..

7. VMoBipHicTh mosiBu moxii B KoxkHOMY 3 10000 HE3ale:KHHX BUIMPOOYBAHb JOPIBHIOE
0.75. 3naiiTn Take modatHe ¢, MO0 3 WMOBIpHICTIO He MeHmorw 0.98 abcomroTHa
BEJIMYMHA BIJIXWICHHS BIJHOCHOI YacTOTH TOSBM Tojii Bim 1i WMoBipHOCTI 0.75 He

nepeBununia ¢ .

3a60anns, W0 BUHOCAMBCA HA KOHMPOJIbHY POOOmMY.
Crpinenp BukoHye 100 mocTpiniB mo wimeHi. IMOBIpHICTP TOMAJaHHS HUM Yy MIiIICHb

CTaHOBUTH p. UM NpaBUIIbHI TBEP/HKEHHS: a) ONMUCaHI BUNPOOYBAaHHS € HE3AIEXKHI CTOCOBHO
nonii A — cTpiienps momanae B Iiib; 0) cepis ONMUCAaHWX BHUIPOOYBAHb MPOBOIUTHCS 32
cxemoro bepnymmi?

Y xopobui € 100 neraneit, cepen sikux 80 crangapTHUX. [3 KOPOOKH MOCTIAOBHO BUIIMAIOTh
1o ofHii aertani. Yu npaBuIIbHI TBEP/DKEHHS: a) ONMMCaH1 BUIPOOYBAHHS HE3AJIEKHI CTOCOBHO
nonii 4 — BHWHATA JETalb CTaHIAPTHA; 0) MOCIHIJOBHICTh OMUCAHUX BUIIPOOYBaHb IMPOBO-

IUTHCA 3a cxeMoro beprymmi?
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3. ImoBipHiCTE HapoKeHHS XJomuuKa (moxis 4) mopisHioe p = P(4) = 0,51. Y ciM’i i’ sitepo
nitTer. SIka IMOBIPHICTB TOTO, 11O CEPET HUX — JIBA XJIOMUUKH?

4. IMOBIpHICTb TOTO, 110 BIACHUK KBAPTHUPU HE Mae 3a00ProBaHOCTI B OIUIATI 32 BUKOPUCTAHHS
enekTpoeneprii (moxist A), nopiBHioe p = P(4) = 0,6. SIxa iMoBipHICTb, 1110 3 2 400 BIaCHUKIB
kBaptup 1 400 He MarOTh Ha3BaHO1 3a00PTroBaHOCTI?

5. IMOBipHICTh XHOHOTO BHUKJIMKY TOXKEKHOT KoManau (roxist A) p = P(4) = 0,2. flka imoBip-
HICTB, 110 cepea 100 BUKIMKIB YMCIIO XUOHUX BUKIUKIB BUSBUTHCS Bif 20 mo 407

6. ImoBipHicTh nosiBU moii 4 B koxkHOMY 3 900 He3asexKHUX eKcmepuMeHTiB p = P(4) = 0,5.
3HAWTH WMOBIPHICTH TOTO, IO BIAHOCHA YaCcTOTA IMOSBU TOMIi 4 BIIXHIUTHCS Bij 11 HiMO-
BIPHOCTI 32 a0COJIFOTHOIO BETMYMHOO He Oubie Hix Ha 0,02.

7. Hpsauneuung obcoyroye 1 000 BepereH. IMOBIpHICTH OOpPHBY HUTKH Ha OJHOMY BEPETEHI
POTATOM OfHi€T XBIIMHU cTaHOBUTH (,004. 3HaiiTH IMOBIPHICTH TOTO, IO MPOTATOM OJIHIET
XBUJIMHH 001pBYTHCS 5 HUTOK.

8. Biggin TexHIYHOTO KOHTPOJIO mepeBipsie maptito 3 10-tu meranmeid. IMOBipHICTH TOTO, IO
netanb crangaptHa, — 0,75. 3HaiiTu HaWiMOBIpHIiNIE YMCIO JAeTanei, ski OyayTh BU3HaHI
CTaHIapTHUMH.

9. VHAcHiIOK MapKETHHTOBUX JIOCII/PKEHh BCTAHOBIJICHO, IO WMOBIPHICTh peaii3alii oOJuHHII
npoaykuii — 0,8. 3HaiiTu HMOBIpHICTH peaiizalii He MeHIIe HiK 75% 13 4OTHPhOX HaBMaHHS
BHOpaHUX OJUHUIIH MTPOTYKIIIi.

10. Y wmicuesiit mikapHi 55% yciX HOBOHApOIKEHUX — XJIOMUUKH. OTHOTO JHS HAPOAMIOC

I’ SITh MaJTIOKIB. SIKka HalliMOBIpHiIlIa cepesi HUX KiIbKICTh XJIOMYUKIB?

11. /IBa piBHOCWIBHHX T'PAaBIIl TPAlOTh y maxu (HiUWi 10 yBaru He Oepythes). Lo iiMoBipHiTIe:

a) BUTPATHU JBI MapTii 3 YOTHPHOX UM TPH MAPTIi 31 mecTu; 0) BUTPATH OJHY MApTIIO 3 IBOX YU

IBI MapTii 3 YOTHPHOX; B) BUTPATU HE MEHIIIE HiXK J[Bl MapTii 3 YOTUPHOX UM HE MEHIIE HIXK TpU

napTii 3 m’atu?

12. VIMOBipHiCTb TOTO, 110 CTYIEHT CKJIaje iCIMT 3 BUIIOI MaTeMaTuku aopisuioe 0,85. Hexaii €

nigrpyna 3 10 cryaeHTiB. 3HaWTH: a) HAWIMOBIPHIIIE YHMCIO CTYACHTIB II€l MATPYNH, SIKi

CKJIQAyTh ICOIUT 3 BUIIOI MAaTEMATHKU 1 OOYMCIUTH BIANOBITHY WMOBIPHICTH; 0) HMOBIpHICTh

TOTO, 1110 B Li{ MArpyMi HE 3AaayTh ICIIUT 3 IAaHOTO MPEAMETYy Xo4a O J1Ba CTYACHTH.

13. BupoOHuK neTekTopiB OpexHi BUMarae, mo0 AETEKTOPH MOTJIM YiTKO PO3PI3HIATH MPaBHIbHI

BIJMOBIA1I BiJ HempaBWIbHUX Ha 85%. JleTeKTop TeCTyloThb BUKOPHUCTOBYOUM 50 3amuTaHb.

Busnaure:

a) HalOLTBIII TMOBIPHE YHCIIO MPABUIIBHUX BiIOBIICH;

0) IMOBIpHICTB TOTO, IO iX Oy/e He OimbIe, Hixk 40;

B) HMOBIPHICTb TOTO, 1110 iX Oyze Bix 35-Tu 10 43-0Xx?
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14. IMOBipHICTH TIOSIBM MOl B KOXHOMY 31 625 He3ale:KHUX BHIPoOyBaHb aopiBHIoE 0,8.
3HalTH UMOBIPHICTH TOTO, IO BIIHOCHA YaCTOTA MOSBH TOii BIAXWINTHCS Bif 11 HMOBIPHOCTI 3a
a0COJIIOTHUM 3HAaYeHHAM He OunbIe Hixk Ha 0,04,

15. IMOBipHICTh MOSBU MOAIl B KOXHOMY 3 HE3aJeXHHX BUMpoOyBaHb AopiBHioe 0,2. 3HalTH
HaiMEHNIy KUTBKICTh BUIPOOYBaHb N, 3a sikoi 3 iMoBipHicTIO 0,99 MOXHa OUiKyBaTH, IO
BIJIHOCHA YacTOTa TMOSBH MO1i BIAXUIUTHLCS BiJ il KMOBIPHOCTI 32 aOCOTIOTHUM 3HAYCHHSIM HE
ouabie Hixk Ha 0,04.

16. Ilpu BUTOTOBJIEHHI JeTajieil y 1exy Opak CTaHOBHTH y cepeaHboMy 8%. CKUIbKH JeTaneit
Ma€ TMEePEBIPUTH KOHTPOJIEP, MO0 WMOBIPHICTH TOTO, IO aOCONIOTHA BEIUYHHA BiIXFIICHHS
B1JIHOCHOT YaCTOTH TMOSBH CTAHAAPTHOI JIeTajl Bl KMOBIPHOCTI p BUTOTOBJICHHS TaKOi JIeTaji He
nepesunryBana £ = 0,002, nopiBHroBana 0,988.

17. Ins xoxHoro 3 900 mepumIOKypCHUKIB IMOBIPHICTh 3aKIHUYUTH I1HCTUTYT aopiBHIoe 0,9.
3HalTH MeXi, B SKHX IepeOdyBaTHMME BIJHOCHA YacTOTa KIJBKOCTI IEPIIOKYPCHHUKIB, SKi
3aKiHYaTh IHCTUTYT 3 IMOBIipHicTIO 0,88.

18. [Ipuctpiii cknagaerbes 3 800 eneMeHTIB, IO MPALIOIOTh HE3aJ€KHO OIWH BiJl OJIHOTO.
VMoBipHicTs BiIMOBH (YHKIIOHYBAaHHS KOXHOTO 3 eleMeHTiB jopiBHioe 0,0015. 3maiitn
HMOBIpHICTB TOTO, IO 332 Yac POOOTH BiIMOBIISITH HE OUTBIIIE JTBOX CIEMEHTIB.

19. 3HaiiTu cepeaHIO0 KITBKICTh MMOMHUJIOK Ha CTOPIHII PYKOMHUCY, SIKIIO WMOBIPHICTH TOTO, IIIO
CTOpiHKa PYKOIHMCY MICTUTh X04a O OJJHy IOMUIIKY, TopiBHIOE 0,98.

20. CepenHsi KUIBKICTh BHKIHMKIB TaKCi, K HAaIXOAATh B JUCHEUEPCHKHNA IMYyHKT HPOTATOM
XBWJIMHH, JOPIBHIOE TpU. 3HAWTU HMOBIPHICTh, IO 32 JBI XBHJIUHHU HAJIINJE: a) 4OTUpPH
BUKJIMKH; 0) MEHIIIE YOTHPHOX BUKIIMKIB; B) HE MEHIIIC YOTUPHOX BUKIIUKIB.

21. VMoBipHiCTH TOTO, IO TOCISHE 3€PHO SUMEHIO MPOPOCTE B JTAGOPATOPHHX YMOBAaX, Y
cepenubomy nopiBHioe 0,9. byno mocisHo 700 3epHUH sSUMEHIO B JTa0OpPaTOPHHUX YMOBaX.
BusHaunt HailliMOBIpHILIE YWCIIO 3€pHUH, LIO0 HPOPOCTYTh 13 M€l KIJIBKOCTI 3E€pHUH, Ta

O0YHCIUTH WMOBIPHICTB IIHOTO YUCIIA.
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3aunarrs 6.
JIncKkpeTHI BUNIAAKOBI BeJIMUNHMH.

Hexaii Q - mpoctip eneMeHTapHUX Noii. BumaakoBoro BeMMYMHOIO & HA3WBAIOTh
YHUCIIOBY (DYHKIIIO, SIKa BU3Ha4eHa Ha (). DYHKIIE0 PO3MOIiTy BUIAJKOBOT BETHYMHU &
Ha3UBAKOTH QYHKIIIO F(X),x € R, Ky BU3HAYa€ popmyJia

Fy(x)=P{& <x}.
BaactuBocti @pyHkuii po3noaiay:

2. @yHKyia po3noodiny HenepepeHa 3i6a.
3. Dyukyisn po3nooiny MOHOMOHHO HeCnAaoHd.
lim Fe(z) =0 lim F(z) = 1.

4. 200

5 Pla<¢<ib)=FR () - Fl)

OsHaueHHs. Bunaokosa eeruyuna & HA3UBAECMbCA OUCKPEMHOIO, AKWO 60HA HADY8AE
CKIHYeHHY abo0 31iYeHH) KIIbKICMb 3HAYeHb.

JluckpeTHa BUMAAKOBA BEJIMYMHA XapaKTepU3yEeThCs 3HAUCHHSAMH, 5IK1 BOHA HaOyBae
ay,...,%,, 1 AMOBIpHOCTAMH p; = P{¢ = z;}, j = 1,2,... 3 AKMMH HaOyBAIOThCS Lli 3HAYCHHSL.

O3HauyeHHS. SHauenHs OUCKPemHOT BUNAOK0B80T 8elUYUHU | 8IONOBIOHT UMOBGIPHOCHII
HA3UBAIOMbCA PO3NOOLIOM OUCKPEMHOT 8UNAOK080I 6elutuHy aO0 3aKOHOM PO3NOOiny
OUCKPEMHOI 8UNAOKOBOI BeTUYUHIL.

Po3nozin AMCKpeTHOT BUIAKOBOI BEIMYMHU 3pYYHO 1101aBATH Y BUTJIs I TaOIMIIi

z; T Ty

i ygi .. Pn

SIx1110 3HAYEHHS BUIIAAKOBOI BEIUUMHU MOXKHA BIIOPAAKYBATH, TO 3HAUYCHHA x; 3aIllUCYIOTh

J
y IOPSAAKY 3pOCTaHHS.

OyHKIIII0 pO3MOALTY TUCKPETHOI BUMIAAKOBOI BETMYMHHA MOKHA 3aMIMCAaTH HACTYTHUM
YUHOM  F (x) = Zpk .

k,xp <x

O3navenHsi. Mamemamuunum cnooi6aHHAM OUCKPEMHOI BUNAOKOBOT 8eIUdUHU &
o

Hazusaioms yucio M§E = szpk 3a yMO8U, Wo yetl pso 30iecaemucs adCONOMHO.
k=1

BaacTHBOCTI MATEMATHYHOIO CIIOiBAHHS:
1. Axwo £ >0, mo M¢ > 0.
2. Axwo P{¢( =c} =1 mo M§ = c.

3. Axwo ona unaokosoi eenuuunu & icHye mamemamuyne cnooisanns M, a ¢ € R, mo

07151 BUNAOKOBOT 8euduHY c&; ICHYEe mamemamuyHe cnodisanns i M (c¢€) = cME.
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4.

AHAxwo 0na eunadkogux eenuyun &, 1 ICHYIOmMb mamemamuyui cnodieanns ME, M,

mo Ons  6unaokoeoi eenuyunHu £ +1n  ICHYE mMamemamuyHe CNOOI6AHHA I
M({E+n)= ME+ M.

AHxwo € > n, ichyromo ME, Mn, mo ME > Mn.

AHxwo 011 6unadkogoi eeruyunu & icHye mamemamuyne cnooigants, mo icuye M|&| i
|ME| < M|

Axwo ona eunaokosux eéenuuun &, 1 icnyiomo ME, Mn, ME, Mn*, M(€-n), mo
| M (&n)f < MEMn?.

AHruwo sunaoxosi senuuunu & i & Heszanedncui, mo M (& - &) = ME - M&,.

Osunauenns. /lucnepciero eunaoxosoi eeruyunu & Hasuearoms DE =M (& - ME)?.

BaacruBocti aucnepcii:

1

2
3
4
5

VE DE > 0.

Hxwo P{{ =c} =1, mo D¢ = 0.
Vab € R V€ D(a€ +b) = a®DE.
D¢ = M (&) — (MEY.

Jpyea popma nepisnocmi Yebuwosa

D
Ve 0 Ve P{IE— ME| > e} < Dn,
C
wo eK8I8AIeHMHO

P{|§—M§|<c}21—f—2.

. Axwo sunaokosi eenununu & i & Hesanexcui, mo D (& + &) = D& + D&, .
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Ayoumopna poooma

1. ¥V smuky 3HaxomuThes 3 OimuX i 2 4epBOHI Kyii. HaBMaHHS BHOMpAIOTh TPU KyJIi.

BumankoBa BenmmumHa ¢ — KUIBKICTh OIMMX KyJb. 3HAWTH PO3MOALT BUIAIKOBOI
BEIMYUHHU &, T PYHKIIIO PO3MOILTY, MATEMAaTUYHE CIOIBaHHS, JUCIIEPCIIO.

2. Tlpumax cKIagaeThes 3 TPHOX €JIEMEHTIB, SIKiI MPAIIOIOTh HE3aJIeKHO OJHMH BijJ OJHOTO.
VIMOBipHICTh BUXOMY 3 JIaAy KOXHOTO €JIeMEHTa Ha NpoTs3i Jeskoro dacy 7 €

oxHakoBa i gopiHioe 0.1. BunaakoBa BenuuuHa £ — KUIBKICTh €I€MEHTIB, K1 BUMIYTh
3 Jagy Ha NpoTssi yacy 7' . 3HAWTH PO3MOMALT BUIMAAKOBOI BEIHMYUHH &, i QYyHKILIO

PO3MOIiTY, MAaTEMAaTHYHE CIIOIBAHHS 1 TUCTIEPCIFO.

3. OOuwmcHiTh MaTEeMaTH4YHE CIIOJIBaHHS BHITQJIKOBOI BEIWYMHU (¢, SKIIO BigoMi
MaTeMaTH4Hi CIIO/IiBaHHA & Ta 77 :
A) {=¢-2,ME=2,Mn=3;
b) {=2&-5n,M&E=2,Mn=-3;

4. JlaHo QYHKIIIO PO3MOALTY AUCKPETHOT BUITAJIKOBOI BEIMIHHU &

FO, r <1

0.25, 1<z <3

Fecry =404, 3 <z <4

0.8, 4 <z <5

1, x>5.

3HalTH PO3MOILN BUMTAAKOBOI BennunHu &, P{{ =2}, P{2<¢ <4},

5. JluckpeTHa BUIA/IKOBA BeJIMYMHA £ HAaOyBa€e TPU MOXKJIMBI 3HAUEHHS x; =4,Xx, =6 3
iMoBipHOCTSIMU p, =0,5, p, =0,3. Busnaure x; Ta p;, ko ME=8.

6. JluckpeTHa BUIIAJIKOBA BEJIMUMHA & HAaOyBae TPU MOXKJIMBI 3HAYCHHS
x; =—1,x, =1,x; =3. Bigomo, mo M¢&=0,9, M&* =1,9 . [To6yyiiTe 3aK0H PO3MOLNY i€l
BUIIAIKOBOI BEJIMUYHUHH.

7. JlMckpeTHa BUMAJKOBA BeNWYMHA & HAOYBA€ IBa MOYIIMBI 3HAYCHHS X; Ta X,,X; <X, .
VMoBipHicTh Toro, mo & HaGy/e 3HaueHHs x, popiBHIoe 0,2. BUBemiTh 3aK0H
PO3MOALTY BUIMAIKOBOI BeIMUUHU &, AKIIO0 ME =2,6,0 =0,8.

8. BumankoBi BenmuumHHA £ Ta 77 € HE3AJICKHUMH. BH3HAaUTE AUCIIEPCIiI0 BUTIATKOBOT

BEIIMYUHU ¢ : § =25+ 3, akmo DE=2,Dn=1.

Jlomawnsa poooma
1. 'V kopoOui nexxuth 2 4epBOHI pyuKH 1 /Bl 3esieHuX. HaBMaHHS BUOUPAIOTh /1B1 PYUKH.

BumankoBa BenmuuMHa ¢ — KUIBKICTH 3€JICHHX PYYOK. 3HAWUTH PO3IMOMALT BHIIAIKOBOI

BEIMYUHHU &, T PYHKLIIO PO3MOILTY, MATEMAaTUYHE CIIOIBaHHA 1 AUCTIEPCIIO.



Teopia iimogipnocmeii ma mamemamuina CMamucmuKa Ilpakmuune 3anammas Neb
2. VIMOBipHICTh IEPEMOTTH y Iaxax JUIsl CTyAeHTa IBaHueHKa Bif cTyaeHTa Tumorryka
nopisaioe 0.7. CtyaeHTH MiX co0oro 3irpanu Tpu maptii. Bumagkosa Benuumnna § —
KUTBKICTh TIepeMor [BaHueHKa. 3HaWTH PO3MOJiT BUMAIKOBOI BEIMYMHU &, 11 QYHKIIIIO

PO3MOIiTY, MAaTEMAaTHYHE CIIOAIBaHHS, TUCTICPCITO.

3. OOuwmcniTh MaTeMaTHYHE CIOJIBaHHS BHUIIAJKOBOI BEIWYMHU ¢, SKIIO BiJIOMI
MaTeMaTH4HI CIIOJ(IBaHHA & Ta 77 :
A) {=25+5n,ME=3,Mn =2,
b) {=2&-3n,ME=-2,Mn =4

4. JlaHO pO3MOJIiN JUCKPETHOI BUMAIKOBOI BETUUUHH

Z; —4 -2 2 5

Di 0.1 a a a

3HAWTH HEBIIOMY CTAITy a .
5. Jano ¢yHKIIO po3NOILTY JUCKPETHOT BUNIAJKOBOI BEJTHUUHU &
0, <2
03, 2<z<3;
05, 3<1z<4
1, =>4

3HalTH PO3MOILT BUMTAAKOBOI BenmuunHn &, P{{ > 3.5}, P{|{| < 2.5},
P{l1 < <3},
6. JluckpeTHa BHmagkoBa BennunHa £ HaOyBae TPU MOKIIMBI 3HAUCHHS
x, =—1,x, =2,x; =3. Bimomo, mo M¢& =1,4,D¢& =2,64 . IloOyayiiTe 3aKOH pO3NOIUTY i€l
BUTIAIKOBOT BEJTMIHHH.

7. BumnanakoBi BeMWYWHH & Ta 77 € HE3AJICKHUMH. BU3HaUTe AUCTIEPCitO0 BUMIAKOBOT

BEIMYUHU ¢ :a){ =3&—4n, skmo DE=3,Dn=2;0) {=2&-3n, akmo DE=1,Dn=4.

3a60anns, W0 BUHOCAMBbCA HA KOHMPOJIbHY POOOmMY.
1. Sxkumu noBUHHI OyTH 4MCna p; 1 ps, 100 TAOIUII:

X =x; X1 X2 X3 X4 X5
p=pi )2 0,1 0,3 0,2 Ds

BiJ0OpaXkasia 3aKOH PO3IMOALITY BUIAIKOBOI BEIMUUHU X, AKIO p; — ps =0,2?

2. VY cenidi nexats 100 6ankHOT, 3 sikux 20 — mo 100 rpH, 30 — mo 50 rpa 1 50 — mo 20 rpH. 3i
ceiida HaBMaHHS BUIIMAIOTh OJHY OaHKHOTY. Hammcatu 3akoH po3noainy iMoBipHOCTEH

BUIIA/IKOBOI BETMUMHH X — BapTOCTI BUMHATOT OAaHKHOTH Yy opMi TabIuUILi:
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X=x; 100 50 20
P =pi 4| D2 3
3. Mereocny:x0a micTa, 111 MPOTrHO3YBaHHS KIIBKOCTI CHITOBUX OypaHiB MPOTATOM MOTOYHOTO

POKY, MepersiHyJia CTATUCTUYHI BiIOMOCTI 3a ocTaHHi 50 pOKiB 1 pe3yibTaTH PO3MOALTY LIUX

OypaHiB mojana y Takiil Tabmuirl:

Kinekicte Oypanis 0 1 2 3 4 5
Yacrora (K-CTh POKIB) 2 4 8 12 | 14 | 10

Hanucatu 3aKoH po3noaity cTaTUCTUYHUX IMOBIPHOCTEH BUNIA/IKOBOT BETMUUHU X —
KUJIBKOCT]I MOYJIMBUX CHITOBUX OypaHiB y HOTOYHOMY POILIi 1 3HAHTH MMOBIpHICTH TOTO, 110
MOTOYHOTO POKY iX Oyze He MeHIIe Hix TpH (ozist 4).

4. He3anexxHi BUMaAKOBI BeTUIMHU X 1 Y 3a71aH1 TAKUMH 3aKOHAMH PO3IOJILTY:

X=x, | 2] 2 Y=y 1 2 3
P =Ppi .. 107 q=gq 04 | ... | 05

3arnoBHITH MOPOXKHI KIIITUHKH U 00uuciite M (X -Y).

5.HezanexHi BUMaakoBi BeTU4UHU X 1 Y 3a/1aHi TAKUMHU 3aKOHAMU PO3MOALTY:

X=yx -3 5 6 Y=y, 1 2
p =pi 0,6 ... 102 q=gq; 0,7

3arnoBHITh MOPOXKHI KINITUHKH U 009uciite D =D(0,2X -7Y).
6.Y 1oJIOroBii JiKapHi IPOTATrOM OJIHOTO JAHS HApOAUIIOCS I ATEpO JAiTel. SIke cepeaHe 4nucio
cepell HUX XJIOMYHKIB, SIKIIO HMOBIPHICTh HAPOKEHH Xyomuuka (moais A) aopisaioe 0,527

7.Bunaznkosa BenuyrHa X MOxe HaOyBaTH JBOX MOKJIMBHX 3HAU€Hb X{, X, 3 IMOBIPHOCTSIMU

P> P2, BLIIOBLAHO. 3HalTH X; 1 X,, Akmo p; =0,7, M(X) =24, o(X) = m 1x<x5.

8. ITix yac BUTOTOBJICHHS JAeTalli pOOITHUKOBI HEOOXITHO BUKOHATH YOTHPHU HE3AJICIKHI MIXK

co60I0 TeXHOoNOriuHi oneparii. MIMOBipHiCTs TOT0, 110 IIPK BUKOHAHHI TIepIIoi omepartii

POOITHHUK HE TOMYCTHTH AedeKTy, piBHa 0,9; 1s 1pyroi, TpeThoi 1 4eTBEPTOl oneparii s

HWMOBIpHICTh cTaHOBUTH BiamosiaHo 0,95; 0,75; 0,85. [ToOymyBaTH 3aKOH pO3MOIITY TUCKPETHOI

BUITaJIKOBOT BEJIMYMHU X — YMCIIa OTepallii, IMiJ] yac BUKOHAHHS SKUX POOITHUK HE MPUITYCTHTHCS

Opaxy. 3HalTH (QyHKIIII0 pO3MOIUTY BHIIAJKOBOI BEJIMYMHU X Ta MoOyayBaTH ii rpadik.

9. V¥ ckpuHbli 6 0qHAKOBHX BHPOOiB, MpuuoMy 4 3 HUX nodapOoBaHi. 31 CKPHHBKH

HaBMaHHS BUMMArOTh 3 BUPOOH. 3armucaTu 3aKOH PO3MOILITY BUMIAAKOBOT BETUIHMHU X —
KUIbKOCTI ohapOoBaHMX BUPOOiB cepea BiliOpaHuX. 3HAWTH QyHKLII0 po3noaity F(x)

Ta noOyayBatH ii Tpadix.
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10.B simuky € 6 koHycHEX 1 15 munminapudHux neraneil. HaBmanHs BUiiMaroTh 3 gerai.
Harnmcatu 3aK0H po3moiay BUNAAKOBOT BETMYMHH X — KITBKOCTI HMWJIIHAPUYHUX ACTalIeH cepel
suiinaTux. 3naiitn M (X), D(X), o(X).

11. VY nikapHio 3a METUYHOIO JOTIOMOT'O0 3BepHYJIOCA S marfieHTiB. [loBHE BUIy)KaHHS Bij
iXHBOT XBOpoOU criocTepiraerbest y 60% ycix XBopux. 3HalUTH: a) 3aKOH PO3IMOJILTY BUIIaIKOBO]
BEJIMYMHU X — KITbKOCTI MAIi€HTIB, IO TIOBHICTIO Oy KK, 0) WMOBIPHICTH TOTO, 10 MOBHICTIO
OJTy’Ka€ He MEHIIIE TPhOX MaIieHTiB; B) 3HaUTH M(X) 1 D(X).

12. Ilapris, mo HapaxoBye 100 Bupo6iB, Mictuth 10 OpakoBanmx. 31 BCi€l mapTii JOBUIBHO
BUOMPaIOTh 5 BUPOOIB 3 METOIO MEPEBIPKH iX SKOCTI. 3HAWTH MaTeMaTUYHE CIIOJIIBAaHHS Ta
JMCTIEPCiIO KUTBKOCTI OpakoBaHUX BHPOOIB, 1110 MICTATHCS B JOBIIBHIN Takiii BUOIPIII.

13. Ex3ameHarop 3a/1ae CTyJCHTY AOJATKOBI IMUTAHHS JOTH, IOKU CTYJCHT HE 3MOXKE JTaTH
MPaBUILHOT BiMOBIII. fIMOBipHiCTL TOTO, IO CTYACHT 3HAE BIAMOBIIH HA OY/Ib-SKE TOAATKOBE
nuTaHHs1, qopiBHIOE 0,8. [loOy1yBaTH 3aKOH PO3MOILTY BUMAIKOBOI BEMUYHHH X — KITBKOCTI
JOJTATKOBUX MMUTAaHB, SIKi 33JJaCTh €K3aMEHATOP CTYJACHTY. 3HAWTH MMOBIPHICTh TOTO, 1110
€K3aMEeHAaTOop J1acTh 3 MUTAHHS.

14. BuzHauWTH MaTeMaTUYHE CIIOIBaHHS (CEPEIHE YHUCIIO), TUCTIEPCIIO Ta CEPETHE

KBaJIpaTHUHE BIIXUJICHHS BUMAJKOBOI BEIHMUMHU X, PO3MOILT IMOBIPHOCTEH SIKOT 3a1aHO

Ta0IULIEIO:
a) X; 10 20 30 40 50
pi 0,18 0,26 0,32 0,20 0,04
0) X; 9 10 20 40 50
pi 0,1 0,15 0,15 0,4 0,2
B) X; -1 0 2 3 5
Di 0,15 0,3 0,15 0,2 0,2

15. BunankoBa BennunHa X HaOyBa€ IBOX MOXKIIMBUX 3HAYEHD X| Ta X, 3 HMOBIPHOCTSIMH

BIJIMOBIHO p| Ta p,. 3HAWTH X| Ta X, 1 3aMKUCATH 11 3aKOH PO3MOALTY, SKIIO:

a) x1>x2, p1 = 2/3, M(X) = — 1/3, D(X) = 8/9;

0) x1<xz2, pp=0,9, MX) =17, a(X) =0,9;

B) X1 < X2, pa=23/4, M(X)=1/4, M(X*) =7/4;

F) X1 >X29 D1 :094:172 :096: M(X) :_174) D(X) :0924

16. 3a 3a7aHIM 3aKOHOM PO3IOALTY TUCKPETHOI BUITAIKOBOT BEIMIMHH X:

X:x,'

-3

—2

1

3

5

P(X =x;)=p;

a

1,5a

0,5a

3,5a

2,5a

3uaiitu: a) mapamerp a; 6) P(X <2), P(—4 < X <6); B) QpyHKui0 po3noainy KMOBIpHOCTEH;
r) M(X), D(X).
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17. O6uucantu D(X), 6(X), saxio 3akon po3noainy HMOBIpHOCTEN TUCKPETHOT BUIAAKOBO

BEJIMYMHHU X 3a/1aHO (DYHKIIIE€I0 PO3MOALTY

0, x<-=5;
0,1, —-5<x<-4;
0,3, —-4<x<I

F(x)=40,4, l<x<2;
0,65, 2<x<4;
0,9, 4<x<7;
1, x>7.
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3anarrs 7.
AOCOJIIOTHO HelepepBHi BUNAIKOBI BeJIMYUHH.
Hexaii Q - mpoctip eneMeHTapHUX Noii. BumaakoBoro BeMMYMHOIO & HA3WBAIOTh
YHUCIIOBY (DYHKIIIO, SIKa BU3Ha4eHa Ha (). DYHKIIE0 PO3MOIiTy BUIAJKOBOT BETHYMHU &
Ha3UBAKOTH QYHKIIIO F(X),x € R, Ky BU3HAYa€ popmyJia
Fy(x)=P{& <x}.
BaactuBocti @pyHkuii po3noaiay:

2. @yHKyia po3noodiny HenepepeHa 3i6a.
3. Dyukyisn po3nooiny MOHOMOHHO HeCnAaoHd.
lim Fe(z) =0 lim F(z) = 1.

4. 200

5 Pla<&<by=FR(b)-Flo)

O3HaueHHsl. Bunaokosa senuyuna g HA3UBAEMbCS ADCONIOMHO HénepepenoIn, AKuWo

icnye Qynkyis f;(x) maxa, wo
F@) = [ f(dy.
Dynxyis fe(r) Hazueacmovcs WilbHICMIO PO3NOOILY 6UNAOKOB0I 6enuduny & .

BiaacTuBocTi HHJILHOCTI:
1. fe(r) > 0.

!/
2. fe(z) = (Fe(z)) y 6cix moukax, Oe ys noxiona icnye.

400
3. ffg(:v)dx =1.

b
4. P{la<&<b}=F(b)—Fa> = ffg(x)dx.

O3HaveHHs. Mamemamuunum cnooieaHHAM aOCONIOMHO HenepepeHoi BUNAOK08OT
genuyunU & HA3UBAIOMb YUCTO

400

M¢ = fxfg(x)dx

—00

3a ymosu, wo yeti inmezpai 30icacmvcs abConomHo.

BiaacTuBOCTI MATEMATHYHOTO CIIOAIBAHHSA:
1. Arxwo £ >0, mo ME > 0.

2. HAxwo P{{ =c} =1 mo M =c.

3. Axwo ona unaokogoi eenuuunu & icHye mamemamuyne cnooisana M, a ¢ € R, mo

07151 BUNAOKOBOI 8eUdUHY & ICHYE MamemamuyHe cnodieanHs i M (c€) = cME.
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4.

AHAxwo 014 eunadkogux eenuyun &, 1 ICHYIOmMb mamemamuyui cnodieanns ME, M,

mo Ons  6unaokoeoi eenuyunHu £ +1n  ICHYE mamemamuyHe CNOOI6AHHA I
M({+n)= ME+ M.

AHxwo € > n, ichyromo ME, Mn, mo ME > Mn.

AHxwo 011 6unadkogoi eeruyunu & icHye mamemamuyre cnooigants, mo icuye M|&| i
|ME| < M|

Axwo ona eunaokosux eéenuuun &, 1 icuyiomo ME, Mn, ME, Mn*, M(€-n), mo
| M (&n)f < MEMn?.

Arwo sunaoxosi senuuunu & i & Heszanedxncui, mo M (& - &) = ME - M&,.

Osunauenns. /lucnepciero unaoxosoi eeruyunu & Hasuearoms DE=M (& - ME)?.

BaacruBocti aucnepcii:

1

2
3
4
5

VE DE > 0.

AHxwo P{{ =c} =1, mo D¢ = 0.
Va,b € R V€ D(a€ +b) = a®DE.
D¢ = M (&) — (MEY.

Jpyea popma nepisnocmi Yebuwosa

D
Ve 0 Ve P{I¢— ME| > e} < Dn,
C
wo eK8I8AIeHMHO

P{|§—M§|<c}21—f—2.

. Axwo sunaokosi eenununu & i & Hesanexcui, mo D (& + &) = D& + D&, .
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Ayoumopna poooma

1. Jlng sikoro 3HaYeHHs napamerpa a (QyHKIs

0, x<0;
f(x)={ 3

ae ™, x>0(a>0)

OyJie TYCTHHOIO PO3MOALTYy HMOBIpHOCTEH neskoi BunaakoBoi senuynau X ? [ToOymyiite
dbyHKIio po3noainy F(x) Ta P(0<x<I).

2. Jlng skoro 3HauUCHHs mapameTpa a (QyHKIISA

acosx, —%Sxﬁ%;
S (x)=

0, |x|>£
2
Oyzie TYCTHHOIO PO3IOALTY HMOBIpHOCTEH AESKOI BHMAAKOBOI BenmnyuHU X ? OOUYHCINTH
P(|x| <%j, M(X), D(X).

3. BumankoBa BenuumHa X 3a7aHa QYHKIIEIO PO3TOILTY

0, x<0;
2
F(x)= v 0<x<2;

1, x>2.
O6uucnits P(x>1), M(X), D(X).
4. 3amaHo TyCTHHY PO3MOJLTy aOCOMIOTHO HETIEPEPBHOI BUITAIKOBOI BEIMUUHA
0, x<0;

f(x)=1sinx, 0<x£%;

0, x>£.
2

3HalaiITh QYHKIII0 po3noalty F(x).

5. 3amaHo TYCTHHY pPO3MOAiLTy aOCONIOTHO HETIEPEPBHOI BUTIAKOBOT BETUYHHH

0, xe(O;1)
S= {2)@ xe(0:0).

3HaNITh MAaTEMATUYHE CIIOIBAHHS Ta TUCTICPCIIO BUITAIKOBOT BEIMYUHU ¥ = X 2,

Jlomawnsa poooma
1. Jlnd sikoro 3HaYeHHs mapameTpa a (QyHKIISA

f(x)=

a
> xeR
1+x

OyJie TYCTHHOIO PO3MOALTY HMOBIPHOCTEH NeSKOi BHMAIKOBOI BenuuuHu X ? BuzHaute
a) QyHKIIIIO po3noainy F(x);
0) IMOBIpHICTh MOTPATUISIHHS BUMAIKOBOI BEIMYMHU B iHTepBan (-1;1)

2. Jns SIKOTO 3HAYECHHS TapameTpa a (QyHKIs
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0, x<0;
S(x)= >

—X

axe” , x>0

Oylie TYCTHHOIO PO3MOJIiTy WMOBIPHOCTEH Aesikoi BUTIAJAKOBOI BenmuuuHu X ? OOUHCINTH
M(X), o(X).
3. BumankoBa BenuunHa X 3aJjaHa TYCTUHOIO PO3IOALTY

0, x<-1;

3 2

f(x)= Z(x+1) , —l<x<3;
0, x>3.
O6uucnite M(X), D(X), o(X).

4. 3apaHo ryCTHUHY PO3MOJiTY aOCOITIOTHO HEMEPEPBHOI BUMAIKOBOT BEIMYUHU

0, x<I,
f(x)=9x-0,5, 1<x<2;
0, x>2.

3HaaITh QYHKITI0 pO3NoauTy F(x).
5. 3aaaHo TyCTHHY pO3MO/iTy aOCONOTHO HEMEPEPBHOI BUMAIKOBOT BETMIMHU
0, x<O0;
/(0= {ze—“, x> 0(2>0).

3Hal1iTh MaTEMAaTHYHE CTIO{IBAHHS Ta TUCIIEPCIIO BUITAIKOBOT BEJIMUYUHU Y = e X

3asoanusn, w0 UHOCAMBCA HA KOHMPOJILHY POOOMLY.
1. Jlns sxkux uncen A 1 B

0, x<-1;
F(x)=<A4x+B, -l<x<4;
1, x>4

€ QYHKIIEI0 o3IOy KMOBIPHOCTEH JESIKOT HEMEPEPBHOI BUTIAKOBOT BETUIHHU?

2. Jlns sxoro a GyHKIis

0, x<2;
a

JSx)=1—, 2<x<5;
X
0, x>5

€ TYCTHHOIO PO3MOIUTY HMOBIPHOCTEN JJaHOT HEMEPEPBHOI BUMAAKOBOT BETUUUHU?

3. Uu moxe (QYHKIS PO3MOIITY BHITAJIKOBOI BEJIWYMHU MATH 3HAYCHHS 3 MPOMIKKY

3]

4. OyHKIIA pO3MOALTY HETIEpepBHOI BUMIAJIKOBOT BETMUMHHU X Ma€ BUTIIS:
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03 xSl,
F(x)=1Inx, l<x<e;
1, x>e.

s sikoro 3nauenss b € (1, e) imoBipaicts P(1< X <b) = % ?

5. I'yctuna po3nofiny WMOBIpHOCTEH HENEPEepPBHOI BUMAIKOBOI BETMYMHH X Ma€ BUTIISL
0 x<2;
2
f(x)= g(x—Z), 2<x<5;
0 x>35.
Jns sikoro yucna m € (2, 5] imoBipHicTe P(m < X <5) = 8/9?

6. Mox/uBi 3Hau€HHsS HETEpPEepBHOI BUMAAKOBOI BEIMYMHH X MICTATHCS Ha TPOMIKKY
0, 5 1 Ha 1pboMy NpoMDKKY 11 QyHKuis posmoxainy F(x)=sinx. Slka Ha HbOMY

MPOMDXKKY TYCTHHA PO3NOALTY f(X) i€l BUIAAKOBOI BETUYUHU?
7. Po3nozin iMoBipHOCTEH HENEpepBHOI BUNIAIKOBOT BETMUMHU X, MOXIIMBI 3HAYEHHS SKO1

3ocepemkeri Ha mnpomikky (0, 1], 3amaHuii Ha IBOMY TNPOMIKKY TyCTHHOIO

. ) o . . . .
posnoainy f(x)=3x". Sxuii Bupa3 Mae (yHKIIS pO3MOAUTY 3aJaHOl BUIAJKOBOI
BEJIMYMHM Ha 1IbOMY IPOMIKKY?

8. Po3momin iMoBIpHOCTEH HeTepepBHOIT BUTIAIKOBOI BETMYUHU X 33/1aHUI TYCTUHOIO:

0, x<0;
f(x)=405  0<x<2;
0, x>2.

Yomy nopiBHIOE MaTeMaTHuHe crioniBanHsa M(X)?
9. T'yctuny po3nomiiny WMOBIpHOCTEH f(X) BUTIAAKOBOT BEJTMYHHHM 3a7aHO PopMyamMu:

2

a) f(x)=1"""

0, sxmo x<0 abo x>1;

sgkmo 0<x<1,

a(x—3)2, Ko 3<x <5,

, SIKIO0 x <3 abo x> 5;

0) f(x)=

a\/;, gko 0<x<9,
0, gk x<0 abo x>09;

B) f(x)=
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0, er(O,%),

asinx, Xxe€ (O, %),
0, x(0,In2),

m f(x)=
ae’, xe(0,In2).

n f(x)=

JU1s1 KO’)KHOTO BUIIA/IKy BUKOHATH TakKi Aii:

1) 3HaiiTn KOedillieHT a;

2) 3HalTH (DYHKIIIO pO3MOALTY BUIIQAKOBOI BETUYUHU X

3) 3HaliTH IMOBIPHICTh NOMAJaHHS BUIAAKOBOI BEIMUMHU X y TPOMDKOK I, sIKIio:

1

2) 1:{0; 5}6) I=(3;4);8) I=[0; 5]:0) I=[%,,% |:m I=[0;0,5];

4) 3HaliTM MaTeMaTUYHE CIIO/I1BaHHS, TUCIIEPCIIO Ta CepeIHE KBAApATHYHE BIXUIICHHS

BUIIAJKOBOT BEIMUHHU X;
10. Hano ¢yHKIi:
_ 2.
a) f1(x)=—x";

6) f>(x)=0,5sinx+0,5;

1 |
B) f3(x) :;(1+—xz)

Uwu € BOHU (QYHKI[ISIMUA TYCTHHH PO3IOALTY HMOBIPHOCTI?

11. ®ynKuito po3noaity iMoBipHOCTEH F(X) HEemepepBHOI BUMAIKOBOT BETMYHUHU X 3a/1aHO

dhopMyI0IO:
0, akmo  x <2,
a) F(x)=1a(x—2), Ko 2 < x <4,
1, SIKILIO x>4;
0, SIKITIO x<0,
lxz, sgkio 0<x<2,
6) F(x)=<6
ax2+2x—2, IKIo0 2<x <3,
1, SIKITIO x>3;
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0, SIKIITO x<-2m,
B) F(x)= a+aam%,smmo—2n<x£&
1, SIKIITO x>0;

Bukonartu Taxi mii:
1) 3HAMTH KOCDILIEHT a;

2) 3HAUTH TYCTHHY pO3MOALTY f(X).
3) 3HalTH MaTeMaTU4HE CIIOIBaHHS, TUCIIEPCIIO T CEPEIHE KBAIPATUUHE

BIIXHWJICHHS,
4) 3HAWTH UMOBIPHICTD MTONAJaHHS BUIIAIKOBOI BEIMYMHU X B iIHTEpBa:
a) 1=(3;10);6) I =[1; 3];8) 1 =(-%; 0).

12. BunaakoBa BennauHa X Mae QYHKIIIO pO3ITOALTY:

l—l, x2>1,
F(x)= X

0, x <.

1
3HaWTH a, JUIs IKOTO P(X > a) = §
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3anarTya 8.

OcHoBHi Po3noaiim
I. InckpetHi po3noagiau
1. BinomiaabHuii po3noain Bi(n,p).

Bunankosa BennunHa ¢ Mae OiHOMIaNbHUN PO3MOILT 3 MapaMeTpaMu n, p (n eN, pe (0;1)) ,

SKII0 BOHA HAaOyBae 3HadeHHs 0,1,...,n BIAMOBIAHO 3 UMOBIPHOCTSAMH
P{&=k}=Cpipl¢" " g=1-p, k=0,n
Jlerko mokazatu, mo M¢ = np, DE = npq.
2. I'eomeTpuunuii po3nogiia G (p)3 napameTpoM p.
BumankoBa BennunHa ¢ Mae reOMETPUYHUNA PO3MOILT 3 mapameTpoMm p p € (0;1), SIKIIO BOHA
HaOyBac 3Ha4eHHs 0,1,2,... 3 iMoBipHOCTAME P {¢ = k} = pq", abo HaOyBac 3Ha4yeHHs 1,2,3,...
3 iiMoBipHOCTAMH P {& = k} = pg" .
q

v

[Ipn npomy B nepmomy BUnaaky M¢E = g, y apyromy — M¢ = %, mucriepcist — DE = —B
p

000X BUMAIKaX.
3. lN'imepreomeTpu4YHMH PO3MOALI
BumnazakoBa BenmMunHA  Mae rinepreoMeTpuyHHiA po3MoIii 3 mapaMeTpoM, KO BOHAa HaOyBae

3HaueHHs 0,1,2,...min(n,M) 3 iiMmoBipHOCTAMH P {¢ = k} = - pg*, aGo HaOyBac 3HAYECHHS
CHCxir
cy

m = 0,1,2,... min(n,M),m < M,n < N,n,M, N — HaTypaibHI YUCIAO

1,2,3,... 3 iMoBipHOCTAMH P {§{ = m} = Ie

IIpu upomy M¢ = N nucniepeis — DE = N 1(1 — W)(l — ﬁ)
4. Poznoain Ilyaccona Pu()\) 3 mapameTpom .
Sxmo BunagkoBa BennunHa ¢ HaOyBae 3HavueHHS 0,1,2,... 3 IMOBIPHOCTSAMU

67/\ k

Pk:P{fzk}:T

Tyr M¢ = )\, DE = ).

, TO BOHa Mae posnoain [Tyaccona 3 mapamerpom A > 0.

I1. AGco/1I0THO HenepepBHi PO3NMOALIN.
1. PiBHoMipHuii po3nmoaii Ha [a;b] R([a;b]).
AOGCOIIOTHO HETIepepBHA BUIIAIKOBA BEIMUMHA & Ma€ PIBHOMIPHUN pO3MoAil Ha [a;b] a,b € R,

SIKIIIO 11 IIJTBHICTH TOPIBHIOE
—, T €[a;b];
0, x & [a;b].

Jlerxo 6aunTy, 110
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0, z < a;
T—a a+b (b—a)
F = <b, M= D¢ = ———
f(x) b_a7 0’<$_ ) 5 2 s 5 12 )
1, x >b.

2. IToxa3HUKOBHIT PO3MOaLa 3 mapamMeTpoM A\ exp ().
AOCOIOTHO HETIEpepBHA BUIAIKOBA BEIMYMHA  Ma€ MOKa3HUKOBUN PO3MOILI 3
napameTpoM A (A > 0), AKIIO ii IIJBHICTB JOPIBHIOE
0, x < 0;
Je(z) = [

e M x> 0.

OyHKIIIS pO3IOALTY, MATEMAaTHYHE CTIOIBAHHS 1 IUCIIEPCIs IIBOTO PO3MOALTY € TAKUMU

0, x <0, 1 1
Fela) = 1—e ™M z>0; MS:X’ Dé:F.

3. HopmaabHuii po3noain 3 mapamerpamu a i o N (a, o? )

BumnankoBa BennunHa { Ma€ HOPpMaJIbHUN PO3MOALT 3 TapaMeTpamMu a 1 o, AKIIO 11 MITBHICTh
TOPIBHIOE

filz) = 1 exp _M
¢ N2mo 202

Jlns uporo posnoainy Mé = a, DE = o*. Crpasai

,ae(—oo;oo);a>0.

@yHKIis PO3MOILTY TSl HOPMAJIBHOTO PO3IOILTY Yepe3 eleMeHTapHi (GYHKIIi He BUPAKA€ThCH,

X
- . . 1 2
ase ii yucenpHEe 3HAYCHHSI MOKHA 3HAMTH, BUKOPUCTOBYIOUM (PyHKLII0 P(z) = o f e /24t
m
—00

sKa € MpoTadyIbOBaHa B MIAPYyYHUKAX 1 € (PYHKIIIEIO PO3MOALTY HOPMAIBHOTO PO3IOILTY
N(0;1)
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10.

11.

Ayoumopna poooma
TIpoBOMUTECS 3 HE3aNeXKHi OCTPIIN B MillleHb. IMOBIpHICTh NONagaHAS IIpH
pi3HHX BHCTpiiax oaHaKoBI 1 piBHi 0,9. Bum. Ben & -KinbKiCTh MOMAaIaHb B
MillIeHb. 3HaTH M (f),D(gg)
MIMOBipHiCTb MOMacT! B MilleHb I 0AHOMY mocTpini nopisaioe 0,01. Ska
NMOBIPHICTB TOTO, IO KIJIBKICTH Momnaganb mpu 200 moctpiiax Oyae He MEHIIIe
5 1 ne Oinpre 10.
VIMOBipHiCTb OMAaHHA B IIiJIb IPU OKPEMOMY MOCTPiJIi IS JAHOTO CTPiNKa
nopiBaroe 0,1. 3HaliTH MaTeMaTUYHE CIIOIIBaHHS 1 AUCTICPCIO BUTIAIKOBOT
BEJIMYMHM — KUIBKOCTI BUCTPLIIB MO MIILIEH] IO MEPUIOro MOMaJaHHs.
B rpymi 3 21 ctynenTa 5 aiBuart. 3 Li€i rpynu HAaBraj BUOMPAIOTh 3 CTYACHTH.
CkJ1acTv 3aKOH pO3MOJLUTY B.B. — KUIBKICTh A1BYAT cepe]l BUOPAHUX CTY/ACHTIB.
3HalTH MaTeMaTHYHE CTIOiBaHHSI.
Hexait X ~ R(a,b). 3uaiiTu iiMoBipHicTh moTparuisHHs B inTepBan (a, 3), mo
TOBHICTIO HAJIEXHUTH Binpi3ky (a,b).
Bunankosa BennunHa 7' —4ac poOOTH €IEKTPOIAMIIA MA€ MOKa3HUKIB
po3noaii. 3HaTH HMOBIPHICTH TOTO, IO JAMIIOYKa MPOMPALIOE HE MEHIIIE HiXkK
800ros., sikio cepeaniit yac podotu 400 rog.
OOGuuCINTU AUCTIEPCII0 TUCKPETHOI BUMAAKOBOI BEJIMUUHU — KIJIBKOCT1 BiJIMOB
JESIKOT0 MPUCTPOIO, AKIIO TpoBeaeHo 10 BunpodyBanb, a UMOBIPHICTh
BIJIMOBH IIPM OJIHOMY BUNpoOyBaHHi piBHa (,9.
[TpoBoasATH HE3aMEKHI JOCIIIN, UMOBIPHICTD MOSBH MOAIT A cTana.
OGYUCIUTH I}0 UMOBIPHICTD SIKIIO AUCTIEPCish KITBKOCTI MOSB B TPHOX
BurpoOyBaHHsax piBHa 0,63.
Bepcrart aBromMaT BUTOTOBIISIE CTAJIEB] KYJIBKH HMOBIPHICTB TOTO 11O J1aMETP
KYJIbKU BIIXWJIMTHCS BiJ cTaHAapTy piBHA 0,15. mpoTAromM 3MiHU BUTOTOBJICHO
800 kynpok. OOUHUCANTH MaTeMaTHYHE CIIOJIIBAHHSA Ta AUCIIEPCIIO KIJTbKOCTI
KYJIbOK SIK1 HE BIJMOBIIIIAIOTH CTAHJAPTY.
Ha pexnamyBanHs TOBapy (hipMa BKJIaJa€ B KOKHY JACCATY YIIAKOBKY MPHUX
Irpu. [Hokyneus npundas 5 ynakoBok. [To0yayBatu 3akoH po3noaity X-
pO3MIpy BUTpaILly.
B.B. Ma€ MOKa3HUKOBUIA 3aKOH PO3NOALTY 3 mapaMeTpoM 8.00uucIuTu
MaTeMaTU4He CIOAIBaHHS AUCIEPCIIO Ta CEPEIHE KBAIPATUUHE BIAXUICHHS

Jomawnsa poooma

OO6YHCTITh AUCTIEPCIIO BUIL.BE. X-KIJIBKOCTI MOSIB TTOAIT A B JIBJIX HE3AJICKHUX
BUIIPOOYBaHHSAX, AKIIO M (X =0.,9).
JIBa KOHTpOJIEPH , TPOTYKTUBHICTh SKUX 33J1a€THCA CITIBBITHOIICHHSM 5:4,
TIepeBipAIOTH MAPTito BUP0o6iB. FIMOBIpHiCTH BHABIEHHS GPAKOBAHOTO TOBAPY
nepmum 0,85 apyrum — 0,9. 3 nepeBipeHnx BUpOOIB HABMBHHS BUOHPAIOTH
YOTHUPHU OOYUCIIMTH MAaTEMAaTUYHE CIIOAIBAHHSA J1a JUCHEPCII0 KIIBKOCTI AKICHUX
BUPOOIB.
IMOBIpHICTh CHOTBOPEHHS AESKOr0 CUMBOJTY MiI4ac NepeaaBaHHs AEsIKOTrO
tekcty piBHa 0,001. OGuuciuTH MaTeMaTUYHE CIIOIIBaHHS , IUCIIEPCIIO Ta
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CepeHE KBaApaTUYHE BIIXWICHHS KiJTbKOCTI CIOTBOPEHUX CUMBOJIIB SKIIO
nepeganu 2000 cuMBOIIIB.

4. Knientu 0anky 3 iimoBipHicTio 0,1 BYacHO He moBepTaroTh KpeauT. CaaaiTh
3aKOH PO3MOALTY B.B. KITBKOCTI BYUACHO TOBEPHEHUX KPEIUTIB cepel 5
BuIaHuX. OOUKCIUTU MaTeMaTUYHE CIIOJ[IBAaHHS , JUCIIEPCIIO Ta CEPEIHE
KBa/IpaTUYHE BIIXUIJICHHS.

5. B.B. Ma€ MOKa3HUKOBUI 3aKOH po3noaity 3 mapamerpom 0,4. O0uuciuTu
MaTeMaTUYHE CIOJIIBaHHS AUCIIEPCIIO Ta CEpeHE KBAPATUUHE BIAXUICHHS.

_(x—2)2
e 72 . O0uuCIUTH

6. B.B MacHOpMaJIbHHIT 3aKOH PO3NOALTY f(x) =

V27
MaTeMaTUYHE CIOJIIBaHHS, IUCIIEPCIIO Ta CEPEAHE KBAPATUUHE B1IXUICHHS.

7. Hdesiky pedOBHHY 3BaXXYIOTh 0€3 CUCTEMaTUYHUX OMWIOK. Bunaakosi
MOMMWIKU MalOTh HOPMaJIbHUM pO3MOALT 3 CepeIHIM KBaAPaTUYHUM
BiaxuieHHIM 20r. OOUUCIUTH HMOBIPHICTH TOTO IO ITi/T Yac 3Ba)KyBaHHS
aOCOTJII0OTHA TIOMUJIKA HE IepeBUIuTh 10r.

8. Bumankoa BennunnHa 7" —4vac poOOTH €IEKTPOIAMITU Ma€ MOKa3HUKIB
po3moii. 3HAWTH HMOBIPHICTH TOTO, IO JIAMITIOYKA MPOMPALIO€ HEOUTBIIE HIXK
800rox., sikmo cepenHiii yac podotu 500 rog.

9. O0GuucnIUTH MaTeMaTHYHE CIIOAIBAHHS, JUCTIEPCIIO JUCKPETHOI BUMAKOBOT
BEJIMYMHU Ta CEPEJIHE KBAJpaTUUHE BIIXUJIEHHS — KIJILKOCT1 BIIMOB JIESIKOTO
MPUCTPOIO, SKILO NpoBeieHo 12 BunpoOyBaHb, 8 HMOBIPHICTh BIIMOBHU MIPU
0JIHOMY BUIIpOOyBaHH1 piBHA 0,92.

10.ABTOOYCH E€SIKOT0 MapuIpyTy TOTPUMYIOThCS Tpadika 3 IHTEpPBAJIOM 5 XB.
OO6uucIUTHU cepeaHii yac Ta JUCIIEPCII0 OUIKYBaHHS aBTOOYyca. 3HAUTH
WMOBIPHICTB TOTO, 110 OYiKyBaHHs aBTOOyca TpUBAaTUME MOHA 3 XB.

3aeoanus, wy0 BUHOCAMBLCA HA KOHMPOALHY POOONLY.

1. Sxmo BUKOHYeThbes rpadik pyXy Ha MapUIpyTi, TO CEpPEeIHINA Yac O4iKyBaHHS MaCAXKUPOM
aBTOOYCa OpiBHIOE 4 XBUIMHU. Bimomo, 110 yac ouikyBaHHs Ma€ piBHOMIpHHM 3aKOH
posnoainy. MiHiManbHHUN Yac O4iKyBaHHs J0piBHIOE 0. 3HAHTH HMOBIPHICTH TOTO, IO
nacaxxup Oyzie ouiKyBaTH aBTOOYC Bif 3 10 6 XBUJIUH.

2. Bunaakosa BenuunHa X Ma€ piBHOMIPHUN PO3MOALI 13 MATEMAaTUYHUM CIOJIIBAHHIM
M (X)=3 i aucnepciero D(X) = % . 3HalTH QYHKLiIO PO3MOITY BUNAIKOBOI
BeIU4uHA X.

3. MaremaTu4He CrOIBaHHS 1 IUCTIEPCisi pIBHOMIPHO PO3MOIIIICHOT HAa IEIKOMY BIIPI3KY
BUTIAIKOBOI BETTMUMHY X BiAMOBIAHO NOpiBHIOWTH 0,5 1 ——. 3HalTH: a) TyCTUHY

posnoiny Benuuuau X; 6) GyHkuio posnoginy F(X); B) iMoBipHicTs momanaHHs

3HAUYECHb BMIIAKOBOI BEIMUMHU X B iHTEpBaI (0; 3).
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4. TIporsirom roguan 0 < ¢ <1 (¢ —uac y roaunax) Ha cTaHiiio npubyBae ojHa i juie
OJIHA €JIEKTPUYKA B 3aJaHOMY HaIpsMKY. SIlka HMOBIPHICTb TOTO, 1110 TTACAXKUD, IKUH
MPUIIIIOB HA 3yNIMHKY B MOMEHT 4acy ¢ = (), Oy/ie uekatu eneKTpudKy He Oinbiie Hixk 10

XBWJIMH? BU3HAUUTH, CKUTBKH B CEPEIHBOMY Hacy MacCaXUp YCKATHME CIEKTPHUKY.

5. Tlepexpectst mopir ocHaIIeHe CBITI0(GOPOM, KU JO3BOJISIE MPOI3IHKATH HOTO (3€IIeHE)
npotarom | xB. 1 3a00poHsie (;KOBTE CBITJIO, YEPBOHE CBITIIO) mpoTsirom 0,5 XB.
ABTOMIOOUTENH i 13/KA€E O IEpeXpecTs y BUMAIKOBUI MOMEHT 4Yacy. 3HalTu
HMOBIpPHICTb TOTO, 110 BiH NPOi/e MepexpecTsi He 3yMUHII0UNCh. 3HAWTH cepelHii uac

3YIUHKHA aBTOMOOLIIS TIepe] CBITIIOPOPOM.

6. Bumankopa BenuunHa X Mae piBHOMIPHHM 3aKOH PO3MOALTY Ha MPOMIKKY (0, a) .

Bigomo takox, mo P| X >% = % 3HaiTH a, M(X2 )

7. baHK mpoBiB AOCIIHKEHHS PO HASIBHICTh PIUHUX 3a0IA/XKEHb B 0C10, BIK SIKUX € HE
MeHImi Hik 21 pik. JlocipkeHHs TOKa3aid, IO PidHi 3201 KCHHS Ha OJIHY 0CO0y
HOPMAaJIBHO PO3MOIIISIOTHCS 31 cepeaHiM yucioM 1 850 rpH 1 cepenHiM KBapaTHIHUM
BigxuieHHsAM — 350 rpH. BuzHauutu MMOBIpHICTB TOTO, 1110 HABMAHHS BUOpaHa ocoba
Mae 32011 KEHHS:

a) 6unpmre Hixk 2 200 rpH;
6) menmre Hix 1 500 rpH;
B) y Mmexax Bif 1 080 rpu 10 2 375 rpH;

r) meHme Hixk 800 TpH.

8. PesynbraTi TeCTyBaHHS a0iTypi€HTIB BHIIUX 3aKJIa/1iB OCBITH JAEAKOr0 MicTa HaOIMKEHO
MOYKHA BB)KaTH PO3IOIIJICHUMH 32 HOPMaJIBHUM 3aKOHOM 3 cepeniHiM 3HaueHHs M 500
OaiB 1 cepenHIM KBapaTHIHUM BiaxmieHHsM 100 GaniB. 3HaWTH: a) SKUH BIICOTOK yCiX
pe3yNbTaTiB OXOIUTOITH OIiHKY Bif 300 mo 700 6aniB? 6) sika HallHUKYA OLIIHKA cepe
10% nHaiiBUIIMX OLIHOK? B) sIKA KUIBbKICTh abiTypieHTiB 3 10000, MOKHa criosiBaTUCH,

MaTUMYTh OI[IHKH, HE HIKY1 BiT 675 Oamin?

9. Cepenns 1iHa IeSKOi BEJIMKOI KIJTLKOCTI aKiiii ctaHoBUTH 12 TpH 80 Kor1, a cepeaHe
KBaJ[paTUYHE BiAXUICHHs 3 rpH. [Ipunyckaemo, 1o 1iHu po3MoAiicH] 32 HOpMaJIbHUM
3aKOHOM. 3HAWTH: a) AKy YaCTKy aKlii MpoJaloTh 3a LiHO0, He BUIIOO Bix 10 rpH? 6)
sIka UIMOBIPHICTH TOTO, 1[0 HABMAHHSI B3sTa aKIlis MaTUMe iHy Big 11 1o 14 rpH? B)

HIWDKYE BiJ] IKOT IIHU TTpo1atoThest 20% HalIemeBImnX akiiin?
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10.

11.

12.

13.

14.

15

Jeraui, SiKi BATOTOBIISIE LIEX, BBAYKAIOTHCS JICTAISMHU BUILOTO TATYHKY, SKIIO BiAXUICHHS
iX po3MipiB BiJl HOMIHATY HE MEPEBUIYE 3a AOCOTIOTHOIO BEJIMUYUHOIO 2,6 MM.
BumnankoBi BigxuiieHHS po3Mipy JAeTalli PO3MOALUIAIOTHCS 32 HOPMAIBHUM 3aKOHOM 13
CepeIHIM KBaJIpATHYHUM BIIXUJICHHIM 2 MM, a CHCTEMAaTHYHE BiIXUJICHHS BiJICYTHE.
Busnauntu cepeHio KiTbKICTh IeTallell BUIOTO TaTyHKY cepel HaBMaHHS BUOpaHUX 5

JIETaJIEN.

3piCT JOPOCIIOro YOJOBiKa ONUCYEThCS HOPMAIBHUM 3aKOHOM PO3IOJLTY. 3a
CTaTUCTHKOIO CEPEHIH 3piCT cTaHOBUTH 175 cM, a cepeTHbOKBAAPATUYHE BiAXUICHHS
JOpIBHIOE 7 cM. 3HATH HMOBIPHICTB TOTO, IO 3pICT HABMAHHS B3SITOTO YOJIOBiKa Oy1e

BIJIPI3HATHUCS BiJl CEPETHHOTO 3POCTY HE OUIbIIE HIXK HA 7 CM.

[Tomunku B 0OUMCIEHHSX, TOMYIIEH] OyXranTepoM MpH CKIagaHHi OanaHcy,
PO3MOAIAIOTECS Y BIICOTKAX 32 HOPMAJIbHUM 3aKOHOM 3 napaMmerpamMu a = 1,51 0=
0,01. Hanmucatu yHK1iO 1 TyCTUHY PO3MOJLITY [IUX MOMHJIOK Ta HAPUCYBATH iX rpadiku.

B sxux Mexax MiCTATHCS TOMUIKUA 00YHUCIIeHb 3 IMOBiIpHICTIO 0,99737

Cepenniii moxin Ha qynry HaceiaeHHs B po3Mipi 8 000 rpH BBaKAETHCS BUIAIKOBOIO
BEIIMYMHOIO, SIKa PO3IMO/IJICHa HOPMAJIBHO 31 CEpeIHIM KBAIPATHUYHUM B1AXUICHHSIM
o0 =200 rpu. B sxux Mexkax NPaKTHYHO MOKHA FAPAaHTYBaTH JOXiJ Ha AyIoy

HaceJIeHHs 3 iMoBipHicTiO 0,99737

Yac 6e3BiIMOBHOI poOOTH BepcTaTa Mae MOKa3HUKOBHM 3aKOH po3noiry. IMOBipHIiCTh
TOTO, 1110 BEpCTAT HE BIIMOBUTH 3a 5 TOuH poOoTH, nopiBHIoE 0,60653. 3HaiiTu

M(X), D(X).

. Bizomo, 110 cepeaniit yac o4iKyBaHHS Y€pPrOBOTO MOKYIILS, SKUH Mg 10 KacH,

nopiBHroe 0,2 xBuirHU. Yac ouikyBaHHS KACUPOM YEPrOBOTO MOKYIIIS MOYXHA BBaYKaTH
BUIAIKOBOIO BEIMYMHOIO X 13 MOKa3HUKOBHM 3aKOHOM po3noainy. Kacuposi moTpioHo
MIOMIHSITH CTPIUKY KacoBoro anapata. Ha me iiomy moTpioHo 2 XBuianHU. Ska

HMOBIpPHICTb TOTO, 1110 3a IIEH Yac HE YTBOPUTHCA uepra?
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3aHarTda 9

BunaakoBi BekTopu
Posrasmaemo BunaakoBe siBHINE 1 KMOBIPHICHHM MPOCTIP, IO BiAMOBIIAE IIHOMY

BUIAIKOBOMY siBUINy. Hexait &, &,...,§, — BUMaAKOB] BETUYNHH, OB’ A3aH1 3 IIMM BUIIAJKOBUM

sutieM. CyMiCHUN PO3MOALUT ITUX BUTIAJKOBUX BETUYHH Oy€MO Ha3UBAaTH BUNAAKOBUM
BEKTOPOM i mo3HadatumMeMo & = (&,5,...,&, ).

OsnauenHs. @yukyiero po3noodiny sunaokogoeo eexkmopa (&,,&,...,&, ) Ha3UBAEMbCsl PYHKYIs
n 3MIHHUX Xi,...,T, € R
F§ (1'1,...,1'”) = P{gl < I17£2 < x?a"'agn < Zy }

BiacTuBocTi QyHKIIT po3moAiay BUNA/IKOBOI0 BEKTOpPA:

1. @yukyis po3nodiny HenepepaHa 311i8a i MOHOMOHHO HECNAOHA 3A BCIMA APZSYMEHMAMU.
2. Fe(xy,...,x, ) € [0;1].

3. Vi=1n lim F(zy,,...2,) = 0.

5. Qynkyia poznodiny komnowenmu &; i = {1;...,n} € epanuyero ¢yukyii po3nooiny
8UNAOKO6020 6eKMOPA OISl 6CIX T; — 00 (j = 1).
O3unaveHHsl. Bunaoxosuti gexkmop & = (&,...&, ) HA3UBAEMbC OUCKPEMHUM, KO 8iH HADYBAE

CKIHYeHHY a00 31iYeHH) KIIbKICMb 3HAYeHb.
O4eBuIHO, 0 KOYKHA KOMIIOHEHTA LIbOI'O BUIIAJKOBOIO BEKTOPA € JUCKPETHOIO BUMIAJKOBOIO
BEIINYUHOIO.

JIMCKpeTHUH BUMAIKOBUI BEKTOP BU3HAYAETHCS 3HAUYCHHAMU, sIKi BiH HaOyBae 1
WMOBIPHOCTSIMH, 3 SIKUMHU HAOYBaIOTHCSA 111 3HAYCHHS.
Hapmani Oynemo BBaxartu, 1o KOMIOHEHTa & HaOyBa€ 3HAYCHHS ), T)s,... , KOMIIOHEHTA & —

T91yL99y-+ » KOMITOHCHTA gﬂ, — Tp1yTp2yeees a
P{§1 = $1¢17§2 = 5527;27---7571 = Tp;, } = Pijy..i, +
O3HaveHnHs. Komnonenmu éunadkoeozo eekmopa & = (&,...,&, ) HA3U8AOMbCS

He3ANeHCHUMU, AKWO YT, T,...2, € R 6ukoHyembca pigHicms
P{§1 < Iy, 52 < Loy «uvy én < xn} =
=P{§ < }P{& < mt. . P{E, <, }.

SIk110 BUMIaIKOBHI BEKTOP € JUCKPETHUM, TO YMOBA HE3AJICKHOCTI KOHKPETHU3Y€EThCS TaK
P{& =21, = 29,...6 =2, } =

=P{{ =} P{& =5} P{§ =1,}.
OsnauenHs. Kogapiauiiinoro mampuuyeio sunaokogoeo sekmopa & = (&,...&, ) HaA3Uu8amo
yucnogy mampuyio K posmipy n x n euenndy

K = {cov(&,§)},

Oe

COV(£i7§j> = M((fz’ - Mfi)(gj - M§j)),
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i AKWOo 1 = 7§, MO 6eIUYUHA cov(&i, §; )Ha3u6‘a€mbc;z Koeapiayiero.

3po3yMino, 110 Ha AiaroHalAX CTOSAThH AUCIEPCii BIAMOBIIHUX KOMIIOHEHT.
Jlerko 6aunty, 110

COV(fz,é}) = M(fzfj) - M(&)M(fj>-
KoedimienToM Kopensiii KOMIOHEHT &;,¢; € YMCII0
e — COV<§ia§j)
p(&m&j) \/W )

KOPEJSIIIHHOI0 MAaTPHUIICIO € MAaTPHUILS

p(g):</0(£i>£j)>-

JABOBHUMIPHI ITUCKPETHI BUITAJIKOBI BEKTOPH
Posrnsimaemo nBoBUMIpHHMIA BUMTagKOBUI BEeKTOp (&, 7). [Ipumyckaemo, 110 KOMIIOHEHTa &

HaOyBa€ 3HAYEHHS y,2y,..., T, , KOMIIOHEHTA 1 HaOyBa€ 3HAYCHHS Yy, Ys,... Yp 1
P{¢ = z;,n=y;} = p;.Po3noain IBOBUMIPHOTO AUCKPETHOIO BEKTOPA 3PYUHO IIOJABATH Yy

BUTJISLI] TaOIUI

E\m % Yo Yi
T P P12 Pk
Lo P2 P22 Pk
Ty Pn1 Pn2 Pk
" K 2 p(xinyj)
Ouesnmno, mo » Y p; =1, P{(&(&m)e By = Y py,ae BC R p(x;|y;)=——
i=1 j=1 (wi.y;)€B P(y‘/)
Ayoumopna poooma
1. JlaHo po3mojija IMCKPETHOTO BUIIAJKOBOTO BeKTOpa (&£, 1)
€\ n -1 0 1
-1 0.15 a 0.2
0 0.1 0.1 0
3 0 0 0.15

3HAWTH PO3MOILTH KOMITIOHEHT Ta X MaTEMaTH4YHI CIIOJ{IBaHHS, TUCIIEPCii Ta

KOBapiarito.

e 3mHaifTu po3nodin B.B. ¥ £

2. 3agaHo PO3MOJiT JUCKPETHOTO BUIMAIKOBOTO BeKTOpa (&, 1)

£\ -1 0 3 4
-1 0.05 a a 0.1
0 0.1 0.1 0 0.05
3 0 0 0.05 0.05
5 0.15 0.05 0 0.1
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e 3HaliTH PO3MOIITH KOMIIOHEHT

e YMOBHI po3moin P{&In =0} L, M(&[n=0).

3. 3ajaHo MIJIBHICTH BUMAAKOBOTO BekTopa (X,Y)

e 3HaiiTi PO3Moii BUMAAKOBOT BETHYUHT | £—n

e 3HaiTH pO3MOIiN PIXTY =

Ilpakmuune 3anammasa Ne9

X 10 20 30 | 40
i 001 | 003 | 002 | 0,04
4 0,07 01 | 007 | 006
») 0,1 02 | o1 | 02

4. JlaHO pO3MOALT TUCKPETHOTO BUITAIKOBOTO BEKTOpa (&,7)

-2} Ta HOro MaTeMaTHYHE CIIOAIBaHHS

£\ -1 0 3 4
-1 0.05 a a 0.1
0.1 0.1 0.05
0 0 0.05 0.05

0.15 0.05 0 0.1

3HalTH HEBIZIOMY CTally a , PO3IOJIiJ KOMIOHEHT, (DYHKIIIFO PO3IIOALTY, KOBapialliro,
Koe(ili€HT KOPEJIAIil, IePEBIPUTH YU KOMIIOHEHTH € HE3aJIC)KHUMHU, YMOBHUH

po3nonin P{{|n = 0} 1 ymoBHe MareMaTu4He crioaiBanuas M (&|n = 0).

JlaHO WIUTBHICTH JBOBHMIPHOTO a0COJIOTHOTO HEMEPEPBHOTO BHUIIAJKOBOTO BEKTOpA

(&)
a(z+y), (z,y)€ D;
Fen B9 =10, (s.y) ¢ D,
ne obmacte D obmexxeHa miHiaMH x = 0, © = 2, y = 0, y = 3. 3HAWUTH HEBIIOMY
CTaly a, pO3MOJiI KOMIOHEHT, QYHKIIIIO PO3IOALTY, yMOBHI IMUILHOCTI f¢j,—,) (7,),

foe=s) (2,y), KOBapiamiro 1 KoepilieHT KOPEIALii, NEPEBIPUTH YU KOMIIOHEHTH €

HE3aJIEKHUMHU.
Jlomawnsa poooma
JlaHO pO3MOALIT AUCKPETHOTO BUMIAJKOBOTO BeKTOpa (&, 1)
£\ n -1 0 1
-1 0.15 a 0.2
1 0.1 0.1 0

3HANTH PO3MOIIIIM KOMITIOHEHT Ta X MaTeMaTHYHI CIIOiBaHHS, TUCIIEPCii Ta

KOBapiarito.

3HalTH PO3MO/LT B.B.

Zz =

§—n

2. 3amaHo po3moJalT JUCKPETHOTO BUIIAIKOBOTO BEKTOpa (&, 7))
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£\ -1 0 3
-1 0.15 a a
0 0 0.1 0
3 0.1 0 0.25

¢ 3HAlITH HEBIIOMUM TTapamMeTp a
e 3HAlTH PO3MOIIITH KOMIIOHEHT

e YMOBHI PO3IIOIiN P{&In =0} [, M(&In=0).

3. 3ajaHo MIUIBHICTH BUMAAKOBOrO BekTopa (X,Y)

4. JlaHO pO3MOJLI JUCKPETHOTO BUITAIKOBOTO BEKTOpa (&, 1)

X

\ 1 10 20 30
1 0,01 002 | 01 | 004
2 0,1 01 | 007 | 006
3 0,07 02 | 003 | 02

3uaiitu Po3noaisi KOMIIOHEHT
3naiitu posnogin P{Y|X = 10} Ta iioro MaTeMaTU4HE CIO/IiIBaHHSA

E\n -1 0 4
-1 0.05 a 0.1
0 0.1 0.1 0.05
1 0 0 0.05

3HalTH HEBIZIOMY CTally a , PO3IOJIiJ KOMIIOHEHT, (DYHKIIIFO PO3IIOALTY, KOBapiallito,
Koe(ili€HT KOPEJIAIil, IePEBIPUTH YU KOMIIOHEHTH € HE3aJIC)KHUMHU, YMOBHUH

po3nonin P{{|n = 0} 1 ymoBHe MareMaTu4He crioaiBanast M (&|n = 0).

5. JlaHO MIIIBHICTH JABOBHMIPHOTO aOCONOTHOTO HEMEPEPBHOTO BHITAJKOBOTO BEKTOPA

(&n)
a(z+y), (z,y)€ D;
fem =90 =10 (ay) ¢ .
ne obnacte D obmexxeHa miHiaMH x = 0, z = 2, y = 0, y = 3. 3HAWUTH HEBIIOMY
CTaiy a, pO3MOJiI KOMIOHEHT, QYHKIIIIO PO3IOALTY, yMOBHI IMUILHOCTI fi¢j,—,) (7,),
fone=s) (2,y), KOBapiamiro 1 KoepilieHT KOpeIALii, NEPEBIPUTH YU KOMIIOHEHTH €

HC3aJIC)KHUMU.
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3ae0anns, w0 BUHOCAMbCA HA KOHMPOIALHY POOOMY.
1. JlaHo po3mo/ia IMCKPETHOTO BUIIAJKOBOTO BeKTOpa (&£, 1)

E\n -1 0 1 2
-2 0.05 0.15 0 0.1
0 0.15 0.05 0.1 0
2 0 0.1 a 0.05

3HANTH HEBIIOMY CTATy a , PO3MOI1] KOMIOHEHT, (PYHKIIiF0 pO3IOALTY, KOBapiallito,
Koe(iIieHT KOpesIii, MepeBipUTH YU KOMITIOHEHTH € HE3aJIC)KHUMHU, YMOBHHMA
posmoxain P{&|n = 0} i ymoBHe MaremaTnyHe criofiBanHs M (&|n = 0).
2. OpmHOYacHO KHMIAIOTH 1Bl MOHETH. HamucaTtu 3akoH po3moaiTy TBOBUMIPHOT BUITIAAKOBOT
BenuunHH (X, Y), ne X — uucio Bunaganp repda Ha nepiriii MOHeTi, ¥ — 4uciio BUNagaHb

repba Ha apyTiii MOHETI.
3. Jdns sAKOro 3HA4YeHHS g HaBeAeHAa TaONMI BHpPAXKae 3aKOH PO3MOALTY JIesSKOI

JTBOBUMIpHOI BUMaakoBoi Benuunnu (X, Y)? 3naiitu Posnonin =X -Y

X - xl'
-2 0 1 4 6
2 0,7a a 1,3a 0,5a 2a
5 0,9a 0,4a 1,4a 1,6a 0,2a

4. 3aKoH PO3MOALTY JBOBHUMIPHOI BUITAIKOBOT BeyimuuHM (X, Y) 3a1ano Tadiuiero:

L7 ] o ] g
Y = Y

3 0.1 | 02 | 0.1

5 02 | 0,1 | 03

OO0uncanTH:
a) P(-1< X <4NY=5);06) M(X),M(Y); B) D(X),D(Y);1) 0(X),0(Y); n) Py -

5. JIBoBuMipHa BUTaAKoBa BenmuuHa (X, Y) 3amana Tabauiero:

5
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

O6unciumi: a) M(X | Y =0,4);6) M(Y | X =5);8) D(X|Y=04);1) DY| X =5).

6. JlaHO 1BI MUCKpETHI BUMAAKOBI BeTuYMHU X Ta Y

X =x 1 0 Y=y 0 2 4

p(x) 0,1 0,9 () 0,2 0,4 0,4
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[ToOyayBaTH 3aKOH PO3MOALTY TBOBUMIPHOI BHITAKOBOT BeIMUUHH (X, Y), SKIIO

BUNAAKoOBI BenmunHd X Ta Y € He3alneKHi.

7. IMOBIpHICTH MMOSIBY BUMIAAKOBOI MO/ B KOXKHOMY 3 YOTUPHOX HE3AJICKHUX EKIIEPUMEHTIB
€ BEJIMYMHOIO cTanoro i gopiBHIoe 0,9. Po3risgaroThest 1Bi BUMTAIKOBI BETUYUHU: X —

YHCIIO TIOSIBH BUTIA/IKOBOT MMO/II1 B PE3yJIbTaTi IIUX EKCIIEPUMEHTIB; ¥ — YHCIIO

EKCIIEPUMEHTIB, ITPU IKKX MO He HacTaBana. OGuucautn K xps Ty

8. 3amaHO AMCKpETHY IBOBUMIpHY BUIAJKOBY BeIHuuHy (X; Y):

Y:y/' \X:Xl' 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
3HalTH:

a) 6e3yMOBHI 3aKOHH PO3MOILTYy BUIIAKOBUX BeTUIHH X 1 ¥;

0) YMOBHUI 3aKOH PO3IOI1TY BUIMAJAKOBOI BETMUYUHH X 32 YMOBH, 110 BUIAKOBA

BennurHa Y HaOyna 3HaueHHs y;=0,4;

B) YMOBHMI 3aKOH PO3IOALTY BUIAJAKOBOI BEJIMUMHH Y 32 yMOBH, 1110 BUIIA/IKOBA

BennunHa X HaOyra 3HaYeHHS X, = 5.

9. 3aKkoH po3MOJLTy CHCTEMH JIBOX JUCKPETHUX BUMAAKOBUX BenuuuH (X;Y) 3amaHo

TaOJINLEIO:
Y=y \X=x; 5,2 10,2 15,2
2.4 0,1a 2a 0,9a
4.4 2a 0,2a 1,8a
6,4 1,9a 0,8a 0,3a

3naiftu a. O6uucnutn M(X), D(X), o(X), M(Y), D(Y), o(Y); Ky, 7y,

P(5,2<X<15,2; 2,4<Y<6,4).
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3anarra 10.

3aKO0H BEJIUKHNX YHCEJI. FpaanHi TCOPEMMU.
Teopema (aepiBHiCT, MapkoBa). SIKII0 BUITaIKOBa BEMMYMHA X MOKE HAaOyBaTH JIUIIIS
HEBIJI €MHHX 3HAY€HB 1 Ma€ CKIHUEHE MaTeMaTU4YHE CITOAIBaHHI, TO JI Ve >0
P(X <g)21-MX
£

3 1i€i HEPIBHOCTI OTPUMAEMO, T1I0

P(X >¢)< @
£

Teopema (aepiBHicTh UeOumora). ko BunaakoBa BeInuynHa X Mae CKIHUCHY
auctepcito, To st Ve >0
DX
P(X - MX|<&)21-—.
£
3 i€l HepiBHOCTI OTPUMAEMO, TIIO

P(|X—MX|25)S%.
&

Hacniook 3 nepienocmi Yeoumesa. Hexaii — - BITHOCHA YacTOTa MOSIBU NOA1l A B n
n

HE3aJIeKHUX BUTIPOOYBAaHHSX, p - HMOBIPHICTh MOSIBU MOAIT A B KOXKHOMY 3 ITUX BUIIPOOYBaHb.
Tomi Ve >0
m
P(

— P
n
Teopema YeouiioBa.(3akoH BEIUKUX YKcel). SIKIO BUTIAKOBI BETMYUHU B
noCHioBHOCTI X, X;,..., X, ,... IOTIAPHO HE3aJIeXKHIi, a IXHI [ucTiepcii 0OMEXeHi 3ropu OTHUM 1

<5j21_ﬂ.

1’152

THM € unucioMm C ,
DX, <C
TO Ve >0
. 1 ¢ 1<
lim P ;Z{Xk —;;MX,C <g|=1.

[HImMMM c10BamMu, SKIO BUKOHYIOTBCSI YMOBH TEOPEMH, TO MOCIIJOBHICTh CEPEHIX
apuMETUYHUX 7 BUITAJIKOBUX BEJIIMYWH 30Ira€ThCs 32 MMOBIPHICTIO 10 CEPEIHBOTO
apu(METHIHOTO IXHIX MATEMAaTHIHHUX CIIO/1iBaHb.

Teopema BepnyJuii. BigHocHa yacToTa ycnixiB y n He3aJleKHUX BUIPOOYBaHHSIX
Bepryi 306iraeTbest 3a IMOBIPHICTIO TIPU 72 —> o0 IO KMOBIPHOCTI YCIIXy B OZTHOMY
BUNPOOYBaHHI, TOOTO 151 V& >0

< gJ =1.

LlenTpajbHa rpaHuyHa Teopema. Hexait X, X,,..., X, ,... - He3aJIeXKH1 BUMAIKOBI

m
—~D
n

n—>0

lim P(

BEJIMYMHH 31 CKIHYCHHUMH MaTeMaTUYHUMU CIIOAIBaHHAMU M (X;) = a; Ta AUCHEPCIAIMU

n n
D(X;)= aiz ,i=1,2,... BBeZieMo HOBI BUIIaJKOB1 BEIMYHUHH Y, ZXZ- , I IKuxX M(Y,) = Zai ,

iml inl
S
n 1
D(Y,)=0>(Y,)=>Y o} . Tomi sikwo lim L% =0, 1e b, = M|X, —a,|’, To a5t GysB-siKOrO
P n—® [ . 5

TIHACHOTO YHCIia X BUKOHY€ETHCS PIBHICTD
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Z2

Y - M r
lim P| 2 %) 2 dt

1 7 -
i e A R
Teopema JIsmyHOBa CTBEPIXKYE, IO AJISL JOCUTH BEIUKUX 7 PO3MOILT BUMIAKOBOL
-M(¥,)
a(¥,)

BEJIMYMHU il MPSIMY€E IO HOPMAITLHOTO HOPMOBAHOTO PO3MOILITY.
Ayoumopna poooma

1. Cepenus 3MiHa Kypcy akilii KOMIaHii IPOTATOM OJHOTO THS O1pKOBHX TOPTiB CTAHOBUTH
0,3%. O1iHITH KIMOBIPHICTB TOTO, 1110 HA HAUOIMKYMX TOPTaxX KypC 3MIHUTHCS OUIbIIE HIXK
Ha 3%.

2. 3 BUKOpHCTaHHSIM HepiBHOCTI YeOuIoBa OIiHITh HMOBIPHICTB TOTO, 110 BUIIAIKOBA
BeJIMYMHA X BIAXWINTHCS BiJl MATEMAaTHYHOTO CIOJIBaHHS MEHILIE HIJK Ha TPU CepeHi
KBaJpaTUYHI BIIXUJICHHS.

3. B oCBiTIIOBATBHY MEpEXKY BBIMKHYTO mapanensHo 20 namir. FiMosipHicTs Toro, mo 3a uac T
namra Oyzie BBIMKHYyTa, AopiBHIOE (,8. 3a 1011OMOTOI0 HepiBHOCTI YeOuioBa o1iHITh
HMOBIpHICTb TOTO, 110 A0COIIOTHA BEJIMYMHA PI3HULI MK KIJIBKICTIO BBIMKHYTHX JIaMII 1
CEpEeTHBOIO KUTBKICTIO BBIMKHYTHX JIaMII 3a 4ac 7' BUSIBHTHCS : a) MeHIIe 3; 0) He MeHIe 3.

4. VIMOBipHiCTb OABH MOAIT B KOXKHOMY I0CIiI 10piBHIOE 0,5. 32 JOIIOMOT0I0 HEPIBHOCTI
YeOuirosa o11iHITh HMOBIPHICTH TOTO, IO KUIBKICTh X TOSB MOl € B Mexax Bia 40 mo 60,
sK110 3pooneno 100 mocmifis.

5. Cepenns KUIbKICTh CIIOKMBAHHS BOJM B HaceleHOMY MyHKTI qopiBHIOe 50000 11y 1eHb.
O1iHiTh HMOBIPHICTH TOTO, 110 B IIbOMY HACEJIEHOMY ITyHKT1 CITIO’KUBAHHS BOAM y BIBTOPOK
He nepeBuuTh 1500001.

6. VIMOBipHICTb meskoi moxii A y KOXKHOMY BUIPOOYBaHHI 3 cepii n He3ale:KHUX JOCITimiB

1 . . e . .
p= 3 3a nomomMororo HepiBHOCTI Yebuiosa OIiHITF HMOBIPHICTH TOTO, IO BiTHOCHA

4acToTa Ii€l Mol BIAXMWIMTHCA BiJl 11 HMOBIPHOCTI 32 aOCOJIIOTHOIO BEIMUMHOIO HE OLIbIIe
HiX Ha 0,01, sikiro Oyzae mpoBeaeHo a) n =9000 nocmiais; 0) #=75000 qOCTiIIB.

7. KuTbKICTh COHSYHHX JTHIB y POIll B JIESKIN MICIIEBOCTI € BUIIAIKOBOIO BEJIMUUHOIO 3 CEPEIHIM
3HaueHHsM 100 qHIB 1 cepeqHiM KBaapatuyHuM BiaxuwieHHsM 20 qHiB. OMiHITE 3ropH
HMOBIpHOCTI Mol A ={X >150}; B={X >200}.

8. 3amaHo 3aKOHM PO3MOJITY TOMAPHO HE3AICKHHUX BUITAKOBUX BEIMYMH X, X,,..., X ,.Un
MOJKHA 3aCTOCYBATH JIO IIUX BHIIAJIKOBUX BEJIUYHH TeopeMa YeOumona?

xn _\/; O \/;

P(X, =x,) 1 2 1
n n n

9. V neskoMy aBTOMAapKy cepeHs KUIbKICTh aBTOOYCIB, SIKi BIAMPABIAIOTh Y PEMOHT TTiCIIS
MiCsIIs eKCIUTyaTalii Ha MiCbKHX MapIipyTax A0piBHIOE 5. OIiHITh HMOBIpHICTH MOIT
A={micins MicsI1Is eKCIUTyaTallii B pEMOHT BIAMPABIATh MEHIIE 15 aBTOOYCIB}, SIKIIIO HEMAE
iHpopMarii mpo AUCHepciio, Ta SKII0 AUCHEPCis JOPIiBHIOE 4.

Jomawnsa poooma
1. Binminenns 6anky moansa o0ciyroBye B cepenaboMy 100 kmieHTiB. OLiHITH KMOBIPHICTB
TOTO, 110 B MOHEIOK Y BiIijeH] 00cmyxarth: a) He Oinbine 200 kmieHTiB; 6) Oiabine 150
KJIIEHTIB.
2. Hexait P(]X - MX | < 5)2 0,9, DX =0,009 . 3a tomomMororo HepiBHOCTI YeOuIoBa OIiHITh

3HHU3Y 3HAUCHHS & .

3. ﬁMOBipHiCTL MOSIBU TMOJIi1 B KOXKHOMY JocTifl nopiBHIOE 0,25. 32 TOMOMOT0I0 HEPIBHOCTI
UYeOuIioBa OIiHITE KMOBIPHICTE TOTO, 110 KUIBKICTh X TIOSB MOJIT € B MeXkax Big 152 1o
250, sxmo 3podneno 800 gocmimiB.
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4. CepenHs KUTBKICTh CIIOKUBAHHS €JICKTPOCHEPTii 32 JIMTICHD B AEIKOMY MICTi IOPiBHIOE
360000 kBt rox. A)oriHiTh IMOBIpHICTB TOTO, 110 CIIOKUBAHHS €JIIEKTPOCHEPTI] y JIUIHI
HacTynHOTo poky nepeBuiuTh 1000000xBT roa.b) omiHiTh Ty % WMOBIpHICTB, SKIIO BiJIOMO,
1110 Cepe/lHE KBaIpaTUYHE BIXUIICHHS CIIO)KUBAaHHS €JIEKTPOSHEPTii B IIbOMY MICTI 3a
nunenb piBae 40000kBT.

5. Jns BU3HAUEHHS CEPeHbOr0 Yacy FOpiHHS elIeKTpoiaaMnodok y naptii 31 100 ogqHakoBHUX
SIITUKIB Y35UTU TI0 OJTHIN JIAMITOYIII 3 KOKHOTO siiuka. OIiHITE HMOBIPHICTB TOTO, 1110
BIIXWJICHHS CEPEHHOT0 Yacy TOPiHHs JTaMIOYKH B BUOPaHiii CyKyMHOCTI BiJl CEpEAHBOTO
Yacy rOpiHHS JJAMITOYKH B yCiif mapTii HE MEPEBUIINTE 8 TOJ, SKIIO CEPETHE KBAAPATHIHE
BIJIXWJICHHS Yacy TOPiHHS €JIEKTPOIaMIIOUKU B MapTii He nepesuiy 10 rox.

6. 3amaHo 3aKOHM PO3IOJLTY HMOMAPHO HE3aJIeKHUX BUIMAIKOBUX BEIUYHH X, X,,..., X ,.Un

MO’KHA 3aCTOCYBATH J0 NUX BHUIIAJKOBUX BCJINYNH TCOPEMA Yeobumona?

—hna

na

P(X, =x,)

1

2n?

1

2n?

1.

3a60anns, W0 BUHOCAMbCA HA KOHMPOJIbHY POOOmMY.
BunasnkoBa BenuumHa X po3mojiiieHa PIBHOMIPHO Ha MPOMDKKY [2, 6]. 3a 10momororo

HepiBHOCTI YeOuIIoBa OLiHUTH UMOBIpHICTH moaii | X — M (X)|< 2.
Cepennst micsiuyHa 3apruiata X TPaIiBHUKIB MIANPHEMCTBA MIANOPSAKOBAaHA HOPMAJIbLHOMY

3aKOHY po3nozinry 3 mapamerpamu a = 500 rpH 1 6 = 100 rpH. 3a JOIOMOror0 HEPIBHOCTI

YeOuioBa OIIHUTH WMOBIPHICTH MOIT |X - a| < 30.

IMoBipHICTh BHOpATH MpaBUIIbHY BIAIMOBI/b IMiJl Yac 3alIOBHEHHS TAJIOHA BIAMOBiACH HA OIHE
tectoBe 3aBmaHHs (momist A) p = 0,9. Crynent nmae Bignosimi Ha 30 TECTOBHX 3aBJaHb
OJIHAKOBOT BAaXKKOCTI. 3a JOMOMOTor HepiBHOCTI YeOumioBa B ymoBax TeopeMu bepHysti
OLIIHUTH HMOBIPHICTh BIAXWJIEHHsA He Ounbme HbK Ha 0,2 wacrotu W, (A) mnpaBuibHOL
BIJIMOBII1 Bij i1 IMOBIPHOCTI.

ImoBipHicTh 6ankpyTcTBa Qipmu (omis A) p = 0,2. Ske yucno n ¢ipm noTpidHO BimiOparu,

mo0 IMOBIPHICTh BiAXMWIECHHA He Ounbme HiX Ha 0,1 BigHOocHOi wacrotu W, (A4) Bix

iMOBipHOCTI oAl 4 Oyna He MeHIoo 3a 0,957
Koskna 3 500 BunaaxkoBux Benu4uH X; Ma€ piBHOMIPHUI 3aKOH PO3NOALTY HMOBIpHOCTEH Ha

500
npomixky [0; 0,1]. Hamucaru 3akoH po3nofiry 1t BUNQAKOBOI BemunHl X = ) X .

i=1
VY perioni 60% ¢ipM 3aiiMarOTbCs BHPOOHHUIITBOM XapuoBOi MpoAyKiii. Slka WMOBIpHICTB
Toro, mo cepen BuOpanux 100 ¢ipm 3aiiMaroTbcss BAPOOHUIITBOM XapuoBOi Mpoaykmii Big 50

1o 70 dipm?
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7. Jlesikuii mpoMi>koK yacy Ha Oipiki 30epiraBcs BiTHOCHO cTa0uIbHUI Kypce BamroTH. Ha
OCHOBI JJaHUX O1P>KOBOI CTATUCTUKH HA €W 1mepiof Oyio CKIIaIeHO TaKy TaOJUII0 MOXKITUBUX

3MiH KypcCy BaJIIOT:

MosxinBa 3MiHa Kypcy, % -1 -0,5| 0 0,5 1

IMoOBIpHICTB 3MiHU 0,1 0,3 0,5 | 0,05 | 0,05

3a normomororo HepiBHOCTI YeOuieBa OIiHUTH HMOBIPHICTh TOTO, 110 |X -M(X )| <0,54.

8. Hano: P(|X - M(X)| <&) 20,9; D(X) = 0,004. BukopucroBytouu HepiBHICTh YeOuiena,

3HAUTHU €.

9. IMoBipHICTh BUacHOI peaizaliii npoaykiii gopiHtoe 0,4. OMiHUTH KMOBIPHICTB TOTO, IO
B 100 He3asexHO peani3oBaHUX OAMHHIIb MPOIYKIIT BIAXUICHHS BIAHOCHOI YaCTOTH peaizaiii
BiJl IMOBipHOCTI 2/5 3a aOCOMOTHUM 3HAa4YeHHsAM Oyje He MeHIuM Bijx 0,1 Ta mOpiBHATH 3

TOYHHUM 3HAYCHHSAM.

10. CkibKH IOTPIOHO TIEPEBIPUTH JIeTANICH, II00 3 IMOBIPHICTIO, HE MEHIIOO Hix 0,95,
MO>kHa Oys10 6 CTBEp/IKYBaTH, 10 a0COJIFOTHA BETMYMHA BIAXUIICHHS YaCTOTH SKICHUX JeTaJIeH

BiJl IMOBIPHOCTI JieTani OyTu sikicHOIo, 110 aopiBHIoe 0,9, He nepeBuirye 0,017

11. MaremaTuyHe CcroJiBaHHs KUIBKOCTI OMaJliB IPOTATOM POKY B JJaHii MiCIIEBOCTI
ctaHoBHUTH 60 cM. OiHATH KMOBIPHICTH TOTO, IO B JJaHI MICIIEBOCTI OMMaJIiB Oy/1e HE MEHIIIE

aix 180 cm.

12. Cepenne n060Be COKMBAaHHS €JEKTPOSHEPTii B HACEJIEHOMY IIYHKTI 10piBHIOe 12000
kBT-ron. OniHuTH KMOBIPHICTH TOTO, IO MPOTATOM JAaHOI JOOU CIOXKUBAHHS €IEKTPOCHEPTil

Oyne Oinbire Hixk 50000 kBT-rox.

13. V kaci neBHoro 3akiany B HasiBHOCTI € 4500 rpuBeHb. Y 4ep3i 3Haxoauthes 20
npaniBHuKiB. Cyma X, siKy MOTpiOHO BUILIATUTH KOKHOMY € BUIIAIKOBOIO BETMUMHOIO 13
MaTeMaTUYHUM CIIoiBaHHIM, piBHIUM 200 IpH. 1 cepeaHiM KBaJIpaTUIHUM BiIXUICHHSIM
o =55 rpu. 3HaiiTi IMOBIPHICTE TOTO, IO CYMH, KOTPA € B Kaci, He BUCTAYMTh YCIM JIFOISAM,

AK1 CTOSITh Y 4ep3i.
14. Maemo 100 oqHaKOBUX €JIEMEHTIB, [0 CKJIaJal0Th IIEBHUI TEXHIYHMN KOMILIEKC. Hac
6e3BiIMOBHOT POGOTH KOKHOTO i-I'0 €JIEMEHTY € BUIIAKOBOIO BEIHYHHOIO 1}, 1[0 Mae

TIOKa3HUKOBHI 3aKOH po3noity i3 mapamerpom A =40 i oqHAKOBUM I BCiX €IEMEHTIB.

Bumazkosi Bemuaunu 17, 15, ..., T € He3anexxHUMHI Mixk c06010. ¥ pasi BiaMoBH B po0OTi i-
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T'0 eIEMEHTa MUTTEBO 3[IIHCHIOETHCS TIEPEMIILIEHHS Ha i+1-i CripaBHUI eeMeHT. 3arajJbHUi 9ac

100
6e3BiIMOBHOI po6OTH KOMILIEKCY I0piBHIOE cyMi 1, a came T = Z T} . 3naiiTn HAGMIKEHO
i=1

HMOBIPHICTH TOTO, IO KOMIUIEKC 0€3BiAMOBHO Mpalltoe He MeHI sk 20 rof.

15. IMOBipHICTB TOTO, LIIO A€TANIb HE MPOMIILIA epeBipKy, AopiBHIoe 0,1. 3HaWTH
HMOBIpHICTB TOTO, IO cepe SO0 BUITaIKOBO BimiOpaHuX AeTaneii BUSBUTHCS BiAOpaAKOBAHUX BiJl

60 go 100 meramei.
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