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BBEJEHHE

CryneHT MOKeH W3yYWTh TEOPETHUECKWH Marepwal, pa3o0parth
MIpUBEICHHBIC PEIICHUSI TUIIOBBIX IMPUMEPOB, a 3aT€M BBITTOJHUTH KOH-
TpOJbHBIC 3a7aHusl. BapuaHT 3amaHus cOBNaaaeT ¢ ABYMS MOCIEAHUMHU
nudpamu mudpa 3aueTHOH KHIKKH. Ecin Homep mmdpa OoJbIe Tpua-
[IaTH, CIEeIyeT OT HEr0 OTHUMATh TPHUIAIATHh O TeX MOp, MOKa He IOIy-
YHUTCS YUCIIO, MEHBIIEE WM paBHOE TPUALATH. DTO U OyneT HOMep Ba-
puanta. Hanpumep, mudp conepxut nse nociennue nudpst 76, Homep
BapmuanTta Oyzmer 76 — 30 — 30 = 16. llecTHaguaTelii BapuaHT 3aJaHUA
COIEPKUT 3a7auu ¢ HoMmepamu: 16, 46, 76, 106, 136, 166, 196. Ecnu
mmdp Bapuanta 00, To cTyAeHT BeIoNHAET 30 BapuaHT.



BOITPOCHI IO TEOPUM BEPOSITHOCTEM
U MATEMATHYECKOM CTATUCTHUKE
VIS IOATI'OTOBKH K OK3AMEHY

1. IIpocTpaHCTBO 37€MEHTAPHBIX COOBITUH. AnreOpa COOBITHIA.

2. Kmaccuueckoe, reoMeTpHYecKOe M CTaTUCTUYECKOE ONPEIeIICHHS
BEPOSITHOCTHU.

CBolicTBa BEpOSITHOCTH.

Teopema cioxeHHs BEpOATHOCTEH.

Teopema yMHOKEHHUS BEPOSTHOCTEH.

®opMyi1a OIHON BEPOSITHOCTH.

®opmyusl balieca.

Cxema NOBTOPHBIX HE3aBUCUMBIX UcHbITaHuil. @opmyna beprysuu.
. JlokanbHas u uHTErpasibHag Teopemsl MyaBpa—Jlannaca.

10 ®opwmyna [lyaccona.

11. Cayuaiinsie Bennuunsl (CB). 3akon pacnpenenenust CB. Henpe-
pBIBHBIE U qucKpeTHbIe CB.

12. MaremaTtudeckoe O’KUIaHHE U €T0 CBOHCTBA.

13. ucnepcwust U ee CBONCTBA.

14. ®ynkuus pacnpeneneHus 1 ee cBoiicTBa.

15. IInoTHOCTH pacnpeneneHus BEpOsSTHOCTEH U ee CBOMCTRA.

16. buHOMUaNBHBIA 3aKOH pacrpeneleHus. MaremMaTndeckoe OXKH-
nanue u gucnepcusi CB, pacnpeaeneHHoi 10 ONHOMUATBHOMY 3aKOHY.

17. Pacnpenenenue Ilyaccona. Matemaruueckoe OXHIaHWE U AWC-
nepcus.

18. PaBHOMEpHBIN 3aKOH pacmpejeieHus. MaTeMaTHUeCKoe OXKhaa-
HUE U IUCIEPCHSL.

19. TlokasarebHBIN 3aKOH pacrpezeicHus. MaTeMaTHYeCKOe OXKH-
JaHWe U AUCTIEPCHUS.

20. HopmanpHblii 3akoH pacnpeneneHus. OyHKIMS W IUIOTHOCTH
pacnpezneneHus. MatemMaTndeckoe 0KUAAHUE U TUCIIEPCHSI.

21. BeposiTHOCTH TONaJIlaHKsl HOpMaIIbHO pacrpeseneHHoi CB B wH-
tepBai. BepostHocTh oTkiIOHEeHHsT CB 0T MareMaTHYecKOro OXKHIIaHHs
o Moaymto. [IpaBuito Tpex curm.

22. lIeymepusie CB. 3akoH pacnpezeneHus. YCIOBHBIH 3aKOH pac-
TIpeeIeHHUS.

23. Yucnossle xapakTepucTuku IByMepHbix CB. YcnoBHoe marema-
TUYECKOE OKUAAHNE U YCIOBHAs TUCIIEPCHUS.
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24. KoppensuoHHbII MOMEHT U €r0 CBOMCTBA.

25. KoadduumeHT Koppeisiiig v ero CBOWCTBA.

26. 3akon Oosbux uncesi. HepaBencTso UeOniiiena.

27. Teopema YeOrIieBa.

28. Teopema bepnymiu.

29. llentpanpHast npeaenbHas Teopema JIsmyHoBa.

30. I'eHepasbHas U BEIOOPOYHAS COBOKYITHOCTH. BapHanmoHHbIN psif.

31. Ilonurox u rucTorpaMma.

32. DMmupuueckast GyHKIUS pacipeesieHns 1 ee CBOICTBa.

33. IlonsaTHs BHIOOpKH W BHIOOPOYHON (YHKIMH (CTATHCTUKH). BEI-
OopouHas cpeqHss 1 BBIOOpPOYHAs TUCTIEPCHSI.

34. OueHku napaMeTpoB pacrpeesicHus. TodedHble OLIEHKH U Tpe-
OoBaHUs, IPEIBABIIEMbIC K HAM.

35. Toueunble ONEHKH /TSI MATEMAaTHYECKOTO OXKHAAHHS U JWCIEp-
CHH TeHEPaIbHON COBOKYITHOCTH.

36. HMuTtepBayibHbIC OlICHKH. [lOBEpUTEIBHBINA HHTEPRAIL.

37. IlocTpoeHne MOBEPUTEIHHOTO MHTEpBAIa U MaTEMaTHYECKOTO
OXUJaHWS HOpMaJibHO pacnpezeneHHod CB mpu M3BECTHOM cpeaHeM
KBaJ[paTHYECKOM OTKJIOHCHUH.

38. Pacnpenenenune CTpro/IeHTA.

39. IlocTpoeHne MOBEPUTEIBHOTO MHTEpBAIa Ul MaTEMaTHYECKOTO
OXUIaHUS HOPMaJIbHO pactipeneneHHoil CB mpu Heu3BECTHOM cpeiHEM
KBaJIpaTUIECKOM OTKJIOHEHHH.

40. Pacnpenenenue [Iupcona.

41. TlocTpoeHue MOBEPHUTEIHLHOTO WHTEpBAIA JJIsI CPEAHETO KBajapa-
THYECKOTO OTKJIOHCHUSI HOpMAaJIbHO pactnpeaenennoi CB.

42. TloHATHE O CTATUCTHYECKUX TUTIOTE3aX U KPUTEPHUSIX COTIIACHSI.

43. Kputepuii cornacus [Tupcona (XZ) .

44. Kputepuii cornacust Konmoroposa.

45. Bp100pouHbIi K0A(GGUIIMEHT KOPPETSIHU 1 €ro CBOMCTBA.

46. Ypasaenue perpeccuu. Jluneiinas perpeccus. OnpeneneHre Ko-
3¢ ULKMEHTOB JIMHEWHON PEerpeccuy METO0M HAMMEHBIINX KBaIpaTOB.

47. HenuneitHas perpeccusi. OnpezneneHne napaMeTpoB HETUHEHHON
perpeccum.
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TEOPETUUYECKHUIM MATEPHUAJI K KOHTPOJILHOM PABOTE

1. dnemeHTHI KOMOMHATOPUKH. [IpOoCTPAHCTBO 3J1eMEHTAPHBIX
coObITHii. OnpenesieHUus1 BEPOSITHOCTH

1.1. DjeMeHTbHI KOMOMHATOPUKH
IlycTh aHO MHOXKECTBO, COCTOSIIEE M3 N Pa3IMYHBIX 3JIEMEHTOB

Az{o)l,oaz,...,oan}. Ilepecmanoskoii Ha MHOXKECTBE U3 N 3IEMEHTOB

Ha3bIBACTCSI BCAKOE YMOPSIAOYCHHOE MHOXKECTBO, COCTOSIIEE M3 ITHX N
3J€MEHTOB. UHCIIO MEPECTAHOBOK HAa MHOXKECTBE W3 N 3JIE€MEHTOB Pp
omnpezensercs 1o popmyine B, =nl.

I[Be Pa3iInMYHbIC IEPECTAHOBKH COCTOAT U3 OJHUX U TCX JKC DJICMCH-
TOB, HO OTJIMYAFOTCSI TIOPSKOM CJIEIOBAHHS SIIEMEHTOB.

Ipumep 1.1. imeercs 4eTbIpe BaKaHTHBIX JOJDKHOCTH M YETHIPE TIpe-
TEHACHTA Ha 3TU JOJIDKHOCTH. CKOJIBKUMH CHOCO63MI/I MOJKHO 3aIIOJTHUTh
3TU JOJDKHOCTH?

Pewenue. Py =41 = 24,

Pazmewenuem Ha MHOXECTBE W3 N DIIEMEHTOB 1O M 3JIEMEHTOB
Ha3bIBaeTCsl J1000E YMOPSIOYSCHHOE IMOAMHOXKECTBO, COJepKamee M
2JIeMeHTOB. [[Ba pa3MemieHns CYUTAIOTCS Pa3IndHBIMHU, €CIIH OHUA COCTO-
AT U3 PA3JIMYHBIX 3JICMCHTOB, UJIM COCTOAT U3 OAHHUX MU TEX JKC JJICMCH-
TOB, HO OTJIMYAIOTCS MOPSIKOM CJICJIOBaHHUS 3JIEMEHTOB B Habope. Yucio
pa3MenieHnii Ha MHOXKECTBE U3 N 3JIEMEHTOB 10 M BIIEMEHTOB OMpeIeNs-

n!

(n—-m)!’
Ipumep 1.2. CxonbkuMu crioco6aMy MOKHO paccaauTh 1Mo 3 CTyJIeH-
Ta 3a cToJ B rpymine u3 20 CTyJAeHTOB?
3 201
Pewenue. Ayg = ————=20-19-18=6840.
(20-3)!

CouemaHnuem Ha MHOXKECTBE M3 N DJIEMEHTOB TI0O M 3JIEMEHTOB HAa3bI-
BAETCsl BCAKOE HEYMOPSAOYECHHOE MOJMHOXKECTBO, COJEpKallee M aie-
MEHTOB. /[Ba pa3mMYHBIX COYETAHMS OTIMYAIOTCS XOTS OBl OJHHUM 3Jie-
MEHTOM. UWCIIO codYeTaHwii Ha MHOXKECTBE W3 7 DJIEMEHTOB IO /1 DJIe-
n!

mi(n—m)!

ercs popmynoit Al =

MEHTOB omnpesiensercs popmyioit C' =



Ilpumep 1.3. B smuke 5 peraneit. CKONBKUME CIOCOOaMU M3 SITHKA
MOYHO B3ATh 3 JIeTaan?
5 4.5
Pewenue. C3 =—=""-10
21 1.2
Kinaccuueckoe omnpeneeHue BePOSITHOCTH. JDjeMEHMAPHLIM CO-
Ovlmuem WM HCXOA0M Ha3bIBACTCS BCSIKAsS BO3MOXKHAS PEalIM3alns dKC-

NeprUMCHTA. MmuoxectBo Q= {’(ISI} BCCX 3JICMCHTAPHBIX COOBITHI HA3bI-

BaeTCs MPOCTPAHCTBOM DJIEMEHTAPHBIX COOBITHH. JIt0O0€e MOoIMHOKECTBO
MPOCTPAHCTBA SJIEMEHTAPHBIX HCXOJOB HA3bIBACTCS CIVUAUHbIM COObI-
muem. VIcxo @i OmaronpusTCTByeT COOBITHIO A, €CITU TIOSBICHUE HCXO-
Jla @; BIICUET TOSBICHUE COOBITUS 4. BepoaTHOCTH COOBITHS XapaKTepH-
3yeT CTENEeHb OOBEKTHBHON BOZMOXXHOCTH HACTYIUICHHS 3TOTO COOBITHSL.
Beposmuocmuio P(A) cobvimusi A Ha3bIBaeTCS OTHOIICHUE YHUCIIA HCXO-
JI0B, OJaronpUsTCTBYIOIIUX IOSBICHUIO COOBITHS A, K O0IEMy YUCTY
PaBHOBO3MOKHBIX ICXOJIOB.

P(A)=%,

rae n — 00IIee YNCIIO UCXO0I0B;

M — YUCII0 UCXOJIOB, OJIArONPHUATCTBYIOMINX MOSBICHUIO COOBITHS A.

Ilpumep 1.4. B rpynme 8 roHomIeH u 5 neBymek. U3 rpymnmsl ciydai-
HBIM 00pazoM otOupaeTca 5 cryaeHToB. HaiiTu BEpOsSTHOCTH TOTO, YTO
CpeIM HUX OKaXKETCs 4 JCBYIIKH.

Pewenue. Ilycth cOOBITHE A COCTOHUT B TOM, YTO W3 5 CIy4ailHO OTO-
OpaHHBIX CTYIEHTOB OKaxyTcs 4 aeBymku. OOIee YUCIo UCX0I0B Oy-
JIET PABHO KOJIMYECTBY CIIOCOOOB, CKOJIBKUMH M3 13 CTYJIEHTOB MOXHO

oro0paTs MO 5 CTyIEHTOB N = C153. BnaronpusrcTBoBaTh COOBITHIO A
OyayT Te UCXOABI, B KOTOPHIX OyneT 4 neBymky u | roHoma m = Cé -Cé.

4 A1
Torma P(A) :m:C5_5C3:4_0
n Cs 1287

I'eomeTpuyeckoe onpenejieHne BepoITHOCTH. [TycTh ykasana 001acTh
Q), ¥3 KOTOPOU Hayra]| BEIOUpAeTCs: TOUKa. BeposiITHOCTh TOro, YTO BHIOpaH-
Hasi TOYKa OJIHOBPEMEHHO MomnaaeT B 00sacts A (4 < ) npornopimoHaibHa

iada A
Mepe obmactu A (mmHe, mromamk, oosemy). P(A)= TN IonstTre
laoa

=0,031.



2eoMempuyeckoll 8eposimHocmu 0000ILAeT KIACCHIECKOe OMpe/ie/icHHE Be-
POSITHOCTH Ha CITy4aii OMBITOB ¢ OECKOHEUHBIM YHCIIOM HCXO/IOB.

Ipumep 1.5. CirydaitHO TTOCTaBJIeHHAS TOYKA MIPUHAICKHUT KBaIpaTy
co croponoit 4. HaliTi BEpOSITHOCTH TOTO, 9TO OHA IMOMANET B KPYT, BITH-
CaHHBIN B 3TOT KBaJpar.

Pewenue. Ilyctb cobbiTHe A COCTOUT B TOM, YTO CIIyYaifHO TIOCTaB-

JICHHasI TOYKa MOHaIeT B KPYT, BINUCAaHHBIA B KBajgpar. Torna
Sessaa w22 m
P(A)=—>2% =Z=O,785.

2
£aaaocana

CraTucTH4YecKkoe ompeaejieHHe BepoOATHOCTH. [lycTh HEKOTOpBIH
9KCIIEPUMEHT MOBTOPSIOT 71 pa3, B pe3yibTaTe 3TOro coobiTue 4 HacTy-
o m pas. Omuocumenvrou wacmomoui w(A) coObITHS A Ha3bIBaeTCS

OTHOLICHUE KOJUYECTBA HCIBITAHNH, B KOTOPBIX HACTYMWIIO COOBITHE 4,
K 00IIeMy YHCITy IPOBEICHHBIX UCTIBITAHUIHA:

w(A):%.

Ecnu 4ducno ucnelTaHuit HCOIrpaHUYCHHO YBCJIMYMUBATHL, TO OTHOCH-
TeJbHAs 9acToTa COOBITHS «CTPEMHUTCS» K BEPOSTHOCTH HACTYILIEHHS
cobbITHs A. [ToaToMy TIpu cmamucmuueckom onpeodenenuu BEPOATHOCTH
mojaraiot P(A) =w(A) .

2. TeopeMmbl cJ107KeHHS] U YMHOKEHUSI BEPOSITHOCTE

2.1. Teopema cJi0:KeHHs1 BEPOSITHOCTENH
BeposiTHOCTD CyMMBI JBYX COOBITHI paBHa CyMMe€ BEpOSTHOCTEH
3THX COOBITUI O€3 BEPOATHOCTH UX COBMECTHOTO HACTYIUICHUS:

P(A+B)=P(A)+P(B)-P(AB).

Ecnmn coGbiTHS HECOBMECTHBIE, TO BEPOSITHOCTH CYMMBI COOBITHH
paBHa CyMME BEPOSITHOCTEN:

P(AL+A +Ag+...+A)=P(A)+P(A)+P(Ag) +...+ P(A,).

CyMMa BepOATHOCTEH ABYX HPOTHUBOIOJIOKHBIX COOBITHI paBHa 1:
P(A)+P(A)=1.

10



2.2. Teopema yMHOKeHHsI BEPOSITHOCTEMH

BeposiTHOCTh TIpOoM3BeNeHHS ABYX COOBITHI paBHA NPOM3BEICHHIO
BEPOSITHOCTU OJTHOTO COOBITHS HA YCJIOBHYIO BEPOSTHOCTH BTOPOTO CO-
OBITHS TIPU YCIOBUH, YTO TIPOU3OIILIO0 IEPBOE COOBITHE:

P(AB)=P(A)-P(B/A)=P(B)-P(A/B).

Ecau coObituss A, Ay, Ag,..., A, ABIAIOTCS HE3aBUCHMBIMH, TO Be-

POSITHOCTH TPOM3BEICHUS COOBITUI PaBHA MPOU3BEIICHUIO BEPOSTHOCTEH
3TUX COOBITUH,

P(A-Ay-Ag...A)) = P(A)-P(A)-P(A)...P(A,) .

Ilpumep 2.1. HaliTh BEpOSTHOCTH TOTO, YTO CIIyYailHO B3SITOC ABY-
3HAYHOE YHCIIO OyIeT KpaTHbIM 2 W 5.

Pewenue. Ilyctp coObiTHe A — CIy4aiflHO B3SITO€ YHCIO KpPaTHO 2
unu 5; B — umucio kpaTHo Toibko AByM; C — uucio kpatHo 5. Torma
A=B+C, rne B u C — coBMecTHbIe coObITHS. HalizeM BeposTHOCTH
3TUX COOBITUH.

pE)="-2_1 5,
n 90 2
18
P(C)==2=0.2,
(©) 9%

P(BC) :% =0,1,

P(A) = P(B+C)=P(B)+P(C)-P(BC) =
P(A)=0,5+0,2—01=0,6.

TIpumep 2.2. ]Iyt NOATOTOBKY K dK3aMeHY cTyzaeHTaM aaHo 50 Borpo-
coB. CTyneHT, TOTOBSCH K 3K3aMeHy, Berydmn 40 Bompocos. Haiitu Bepo-
STHOCTH TOTO, YTO CTYJECHT CAACT 3K3aMeH, €CIU Ul CAaYd HEO0OXOIMMO
OTBETUTH Ha 2 BOIIPOCA U3 IBYX, IPEIUIOKEHHBIX 9K3aMEHATOPOM.

11



Pewenue. Tlycts coObiTHE A — CTYICHT Clajil 9K3aMeH; B — CTyIeHT
otBeTwy Ha 1-it Bompoc; C — cTyaeHT oTBeTws Ha 2-if Bompoc. Torma
A=B-C, coosrtusa B u C 3aBucumsre: P(BC)=P(B)P(C/B). Haitnem
BepostHoctu P(B) & P(C/B), ucnonp3ys KiaccH4ecKoe ompenerne-

HHUC BEPOATHOCTHU.

40
P(B)=—=0,8;
(B) 0
39

P(C/B) =", =0.796=> P(A) = P(BC) =08-0,796=0,637.

3. @opmyaa noaHoii BepositHocTH. @opmyJisl Baiieca

3.1. ®opmy.Jia NOJIHOI BEPOSATHOCTH

Cobertuss Hy,H,, Hs,...,H, oOpasywor noauyio epynny cobvimuil,
€CITM OHHM TOTIAPHO HECOBMECTHBI M X CyMMa paBHa JOCTOBEPHOMY CO-
OBITHIO:

1) HiHjZQ, é.~eé|?5],

2) Zn:P(Hi)zl.
i=1

ITycth coObITHE A MOXET HACTYNMUTh COBMECTHO C OJHHUM M3 COOBI-
tui Hy,H,,Hj,...,H,, oOpasyromux nonHyio rpymnmy, Toraa BeposiT-
HOCTb COOBITHS A onpeensercs 1o hopMmylie:

P(A)= 3 P(H,)P(ATH).
i=1

Ota ¢opmyna Ha3bIBACTCA OPMYIOU NOTHOU BEPOATNHOCHU, & COObI-
tust Hy,H,,...,H, —cunomesamu.

Ipumep 3.1. Tlo nuHMK CBSI3M MEpearoTCs ABa CurHaia A u B coor-
BeTCTBEHHO ¢ BeposTHOCcTsMU 0,4 u 0,6. 13-3a momex 1/6 curnanoB A4 wc-
Ka)KaeTcsl U MPpUHUMAETCS Kak B, a 1/5 curaanoB B UCKakaeTcs U IPUHU-
MaeTtcs Kak A. HaliTe BeposSiTHOCTD TOTO, 4TO OYAET MPUHST CUrHam A.

Pewenue. Paccmotpum coObiTHs: 4 — npuHAT curHan A, Hi — nepe-
naBayics curHan A; H, — nepenasancs curHan B. CoOwitust Hy, H> obpa-
3VIOT MOJTHYIO TPYIITY COOBITHIA, TO3TOMY

12



P(A) = P(H,)P(A/ Hy) + P(H,)P(A/H,),
P(H,) =04 P(A/Hl):%,
P(H,)=06 P(A/H,)=1

51
5 1
P(A) = 0,4-6 +0,6- £= 0,333+0,120=0,453.

3.2. ®opmyasl baiieca

[Tyctb coObITHE A MOKET HACTYIHUTH TP YCIOBUH TTOSIBICHUS OJJHO-
ro u3 coosrtnii Hy,H,,Hs,..., H,, KoTopslie 00pa3yloT NoaHyO rpymnmy
coObITHit. Eciiu coOpiTHE A POU30IILI0, TO BEPOSTHOCTU THUIIOTE3 OIpE-
nensrores o Gopmyam batieca

P(H;)P(A/H))

P(H /M) =——008

. j=123...n.

Ipumep 3.2. COOTHOILICHUE TPY30BBIX ABTOMOOMIIEH, POE3KAIOLINX IO
mrocce, Ha KOTOPOM CTOUT O€H30KOJIOHKA, K YHCITY JIETKOBBIX MAILMH, IIPO-
ePKAOLINX 10 TOMY JKe I1occe, paBHoO 2 : 3. BepositHOCTB TOTO, UTO OYyIET
3ampaBIsATECS TPy30Bast apToManinHa paHa 0, 1; 1St 1erkoBol MallluHBI 3Ta
BeposiTHOCTh paBHa 0,3. K GeH30K010HKE Moxbexana Uil 3arpaBKH aBTO-
MaiuHa. HaliTu BepoATHOCTB TOTO, UTO 3TO IPy30Basi aBTOMAILIMHA.

Pewenue. Tlyctb cobbiTne A — K OCH30KOJIOHKE IMOJIbexala s 3a-
NpaBKH aBTOMAlllMHA; H1 — Moabexaja rpy3oBas aBTOMalIMHA; H —
noJrbexana JerkoBas aBTomamuna. Toraa

P(H))P(A/H,)

P(HL/A)= P(H)P(A/H,)+ P(H,)P(A/H,)

P(H1)=§ P(A/H,) =01 P(Hz)zg P(A/H,)=03,

201
P(Hy/A) =~ 3 = 004 _004_ 446,
201203 0,04+018 0,22
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4. CxeMa NOBTOPHBIX OJJUHAKOBBIX HE3aBUCUMBbIX HCIBITAHUIN
(cxema Bepnyain)

4.1. ®opmyaa bepuyin
Ecnu mpousBoauTcs N HE3aBUCUMBIX HCIIBITAHHUMN, B pe3yjbTaTe KO-

TOPBIX MOTYT OBITH TOJNBKO B MCX0aa A WM A C HEM3MEHHBIMH BEPO-
staoctamu P(A)=p, P(A)=(Q, To Takas cxema HCIbITAHUN Ha3bIBa-

ercst cxemou bepuynnu.

Ecnu B xax71oM U3 N HE3aBUCHMBIX HUCIBITAHUI BEPOSTHOCTH MOSIB-
neHust coObITUSI 4 TocTOsIHHA (paBHa p) U oTinyHa OT O 1 1, TO BeposT-
HOCTB TOTO, YTO B N UCIBITAaHUAX COOBITHE A MPOM30HAET POBHO M pas,
omnpenensiercs no gopmyne bepuynnu

P,(m=Cyp"q"™, q=1-p.

Ipumep 4.1. TIpnbop cocTOUT U3 YETHIPEX y3/0B. BeposTHOCTh Oe3-
OTKa3HOW paboTHI B TEUEHHE CMEHBI IS KaK0ro y371a paBHa 0,8. Y31bI
BBIXOJSIT U3 CTPOs. HE3aBUCUMO IpYr OT Apyra. HaliTu BEpOATHOCTH TO-
0, YTO B TEUEHUE CMEHBI OTKaXKYT POBHO J[Ba y3JIa.

Pewenue. N3 ycnoBus 3amaun n=4, m=2, p=0,2, q=0,8. Uc-

o3y ¢popmyny bepHynnu, nomyunm

P,(2)=Cip%q® = g-o,z2 .0,82 =0154.

4.2. JlokaabHasi M MHTerpajbHasi Teopembl MyaBpa—Jlannaca

JlokaabHasa Teopema MyaBpa—Jlansiaca. Eciu BeposiTHOCTD MOSB-
Jnennst coonitust A B KaXXI0M M3 HE3aBHCHMBIX HCIBITAHUN TTOCTOSTHHA
(paBHa p) u orimyHa oT O ¥ 1, @ YKCIIO UCTIBITAHUIA 77 JOCTATOYHO BEJIH-
KO, TO BEPOSATHOCTb TOTO, YTO B 7 HE3aBUCHUMBIX UCIIBITAHUSIX COOBITHE
HACTYITUT POBHO 71 Pa3 MPUOIMKEHHO onpeiessiercs mo Gpopmyie:

P (m) = o)

Jnpa’

N

X m—n
2 = P

1
e ¢(X)=—=—e 2, ——, gq=1-p.
\271 Jnpq

14



Oynakuust @(X) sBugercs yetHoW ¢ynkumen: ¢o(—x)=@(x). s
¢GyHkimu @(X) MOCTPOCHBI TAONHUIBI 3HAYCHHUH, C MOMOIIBI0 KOTOPBIX
HaxomaTcst ((X) MO BHIYMCICHHBIM 3HAYCHUSIM X.

Ipumep 4.2. BeposATHOCTH TOTO, YTO aBTOMAT BBITyCKAET CTaHAAPT-
Hyto netanp paBHa (,9. KakoBa BeposTHOCTh TOro, 4ro u3 400 BbImy-
LICHHBIX aBTOMATOM JieTajel 356 OKaxyTcCs CTaHJapTHBIMH.

Pewenue. N3 ycnosust 3amaun p = 0,9; n = 400; m = 356; g = 1-p =
=0,1. Tak kak n Benuko u npq =400 - 0,9 - 0,1 = 36, TO MOXKHO MPUME-
HUTH JIOKAJIbHYIO TeopeMy MyaBpa—Jlamnaca:

. 356-400-09 _

v400-0,9-0,1

©(~0,67) = (0,67) =0,3188,

-0,67,

Pago (356) = % -0,3188=0,053.

Hurerpansnast Teopema Myaspa—J/laniiaca. Eciau BeposiTHOCTD p
HACTYIJICHUA coObITHS A B KaXX10M U3 HE3aBUCHUMBIX HUCIIBLITAaHUI TTOCTO-
sIHHA ¥ oTJIn4Ha oT 0 U 1, a YMCJIO UCTIBITAaHUHN BCJIMKO, TO BEPOATHOCTH
TOTO, YTO B # HE3aBUCHMBIX HCIIBITAHUIX COOBITHE A MOSABUTCS OT M1 10
m2 pa3 onpenensercs mno popmyine

Py (my, my) = D(x,) —D(x),

1 % 2
rne d(x) ZE _[ e dt — ¢pynkums Jlamnaca,
0
x = T—Np
" Jnpg
. = M2 —np
> Jnpg
q=1-p

15



Oynknus Jlamnaca siBisieTcss HEUETHOH (QyHKINEH:
D(—x) =-D(x),
®(x>5)~1/2.

3Hauenus ¢ynkuu Jlamnaca OepyT U3 TaOJIUIBI 10 HANICHHBIM 3HA-
YEHUSIM X.

Ipumep 4.3. BeposSTHOCTh peanu3ali OJHOH aKIUH HEKOTOPOH
kommanuu paBHa 0,8. bpokepckas ¢upma npemraraer 100 akuwmit dTOH
koMmaHuu. KakoBa BepoSTHOCTh TOTO, YTO OyJeT MpoaaHo He MeHee 70
1 He Oornee 85 aKmui.

Pewenue. 1lo ycnosuto 3amaun n = 100, my = 70, mz = 85, p = 0,8.
m-np  70-80 85-80

- =25, Xy =
Jnpg 4/100-08-0,2 2 /100-08-0,2

Tlostomy Pgy(70;85) = @ (1,25) — d (-2,5) = 0,3944+0,4938=0,8882

Haxogum X; =

4.3. ®opmyaa Ilyaccona

Ecnu B cxeme bepHyIu 1 BENHMKO, a BEPOSTHOCTh MOSIBIICHUSI COOBI-
THS p MaJia, TO BEPOSTHOCTh TOTO, YTO B /1 HCITBITAHUSAX COOBITHE HACTY-
ITUT POBHO M pa3 ompeaensercs mo Gpopmye

m,—A

e
P,(m) = ot A=np.

®opmyny Ilyaccona oObryno mpumensitoT, ecnu p < 0,01; #n >100 u
np < 10.

Ilpumep 4.4. Tlpu MaccoBOM TPOU3BOJICTBE IIIECTEPEH BEPOSITHOCTH
Opaka pasua 0,002. Haiiti BeposiTHOCTH TOTO, uTO M3 500 BBITYIIICHHBIX
HIeCTepeH OyIeT POBHO 2 OpaKOBaHHbIX.

Pewenue. Tlo ycnosuto 3amaun n =500 u m = 2, p = 0,002, L = np =
=500 - 0,002 = 1 < 10. Jlist HAXOXACHUS BEPOSTHOCTH BOCIIOIb3yEeMCs
dhopmymoii [Tyaccona:

1%et 1
Psoo (2) = T % 0,184.
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5. CayyaiiHbple BeJTHIHHBI

5.1. IlonsiTHe ciay4aiiHON BeJMYMHbBI
Cnyuaiinoti  eenuyunoti  (CB) HazpiBaeTcss ducioBas (DyHKIHS
X = X(w), 3ajaHHas Ha MPOCTPAHCTBE AJIEMEHTAPHBIX HCXOIOB () M

Takasi, 4TO JUIs JIFOOOTOo JCHCTBUTEILHOTO YHCIIA X OIpE/IeicHa BEpOsIT-
HocTh P (X < X). CnyyaiiHasi BeTMYMHA — 9TO BEJIMYUHA, KOTOPAasi B pe-

3yJlbTaTe OMBITa MOXKET NMPHUHATH TO WIM MHOE 3HAYEHHUE, IPUUEM HEeU3-
BECTHO 3apaHee, Kakoe MMeHHo. Paznuyaror aBa Buna CB: muckpetHsie
U HenpepeiBHbIE. [Juckpemnas CB — 3T0 BenIu4uuHA, KOTOpPasi IPUHUMAET
CYETHOE WJIM KOHEYHOE 4YHcIo 3HaueHuil. Henpepwisnou CB Ha uHTEpBa-
ne (a; b) massiBator CB, KOTOpass MOKET MPHUHATH JIIO00E 3HAUCHHE U3
(a; b). Urobsr 3amate CB Hy)XKHO 3a1aTh 3aKOH pacrpeieicHus. 3axon
pacnpedenenus ouckpemnou CB — 3TO COOTBETCTBHE MEXKIY BO3MOXK-
HeIMH 3HayenusmMu CB u BCPOATHOCTAMHU UX IIOABJICHUA. 3aKkoH
pacnpezeneHus quckpetHoit CB 3anuceiBacTCs B BHJIE TAOJHIIBL:

Xi X1 X2 . Xn

Pi P1 P2 " Px

5.2. ®ynkuus pacnpenenenust CB u ee cBoiicTBa
Dynxyueti pacnpedenenus CB (naTerpanbHoil QyHKIMEN pacnpene-
nenusi) HasbiBaetcs ¢QyHkimsa F(X),Xe R, paBHas BEpOSTHOCTH TOTrO,

gyro CB X npuHuMaeT 3HaueHue MeHbliee x, T. e. F(X) =P(X <X).
CgoiicTBa (pyHKIUH pacpeIe/CHUS:
1) 0<F(x)<1;
2) F(x) —HeyObIBatomast yHKIUS, T. €. X <X, = F (X)) < F(X,);
3) lim F(x)=0, XIim F(x)=1;
—>0

X—>—00
4) P(@a<X <b)=F()-F(a);
5) pynkuus pacnpenenenus HenpepbiBHa cinea: F(x—0) = F(x);
6) ectu CB mnpuHHMMaeT 3HauYeHHE Xi C BEPOSTHOCTBIO pi, TO
F(x+0)—-F(x)=p;;
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7) eciiu CB X siBisieTcst HenpepwiBHOM, TO F(X =X) =0.

5.3. IlmoTHOCTH pacnpenesieHust BepositHocteii CB
Inomuocmowio pacnpedenenuss CB (muddepennmanbaoin  GyHKIueH

X
pacnpezieneHns) Ha3piBaeTes Takast pyHkiwms p(x), uro F(X) = j p(x)dx.

CBo¥iCTBa IIIOTHOCTH PACTIPEIEICHHUS:
1) p(x)=0;

2) F'() =p();

3) [p(x)dx=1;

4) P(as&,sb):? p(x) dx.

UrtoOsI 3a1aTh 3aKOH pacrpeseneHus HenpepbiBHOH CB HeoOxonumo
3a7aTh WIK IJIOTHOCTh PAacHpeAeIeHus], WK (GYHKLHUIO paclpeaeeHHs.

Ilpumep 5.1. Tlaptus wnzpenuit comepxur 10 % HecTaHIApPTHBIX.
[Tycte CB X — uncio cTaHAapTHBIX U3/IETUNA B TAPTUU U3 TISATH U3ACTUH.

Tpebyercs coctaButh 3akoH pacnpezaeicHus CB u 3anucare QyHKINIO
pacnpe/eeHus.

Pewenue. CB X Mmoxxer npunumath 3Hauenus xx = 0, 1, 2, 3, 4, 5. Be-
POSITHOCTh P(X=x,) wHaiinem 1o  dopmyne  bepuymm:

P, (k) =CKp*q"* . Mo ycnosmo samaun n=5; p=0,9; q=01.
po = P(X =0) =CZ p°g® =0,00001,
p, =P(X =1) =Cipq” =0,00045,
p, = P(X =2) =CZp?qg® =0,0081,
p; =P(X =3)=Cip°q® =0,0729,
p, = P(X =4)=CZp”q=0,32805,
ps = P(X =5) =C2p°q® =0,59049.
18



3anuieM 3akoH pacnpeneieHus CB

Xi 0 1 2 3 4 5

pi | 0,00001 | 0,00045 | 0,0081 | 0,0729 | 0,32805 | 0,59049

Haiinem ¢ynkumto pacnpexnenenus. [lo onpenenenuo:

FX)=P(X<x)= > p;.

iXj <X
IIpu x<0 F(x)=0,
npu 0<x<1 F(X)=pgy=0,0000],
npu 1<Xx<2 F(X) = pgy+ p; =0,00046,
npu 2<X<3 F(X)=py+ p;+ p, =0,00856,
npu 3<Xx<4 F(X)=py+ p;+ P, + p; =0,081146,
npu 4<X<5 F(X)=py+ P+ Py + P3+ ps =0,40951,
mpu X>5 F(x)=L1.

OKoOHYAaTEJIbHO
0, anée x<0,
0,00001 afiée 0<x<l,
0,00046 anee 1<x<2,
F(x)=:0,00856 afiée 2<x<3,
0,08146 anee 3<x<4,
0,40951 afée 4<x<5,
1, anee X>5,

Ipumep 5.2. HenpepoisHas CB 3a1aHa MI0THOCTBHIO PACIIPEICICHHUS:

0, 108 X <0,
p(x)=4cx?, i8¢ 0<x<2
0, [6]:] X>2.

TpeOyercs HaliTH 3HAYCHHE MapamMeTpa ¢ U 3amucarh (GYHKIHMIO pac-
TIpeeIeHHUS.
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Peuenue. 3HaueHne MapamMeTpa ¢ ONPEETHM, UCTIONb3Ys CBOMCTBO
o0
mioTHOCTH pacupenenenns: [ p(x) dx=1.

—00

_{Op(x)dx _{Ode+(chx dx+[0d C):; 0—§c=1:c=§.

X
DOYHKIMIO pacipeecHNs onpeaeanM u3 yemous F(X) = f p(x) dx.

—00

X
T x<0 F(x)= [0dx=0,

) 3
s 0<x<2 F(x)_dex+j X2 dx_E

X3 |2
s X > 2 F(x)= dex+j X dx+j0dx—€0 =1.
3Ha4wT,
0, X <0,

3
F(x)= ? 0<x<2,

1, X> 2.

Ipumep 5.3. Jlana ¢yukius pacnpeneiacaus CB:

{0 X<0,
F(x)=

1-¢73 , X>0.

HyxHo onpenennTs MIOTHOCTD paclpeieeHus.
Pewenue. IInoTHOCTE pacnpeneneHust ONpeeIUM U3 CBOWCTBA IIIOT-

HocTH pactpeaeneaus: pP(x) = F'(X).

0, X <0,
mm={

%3, x>0.

20



6. Yncaosbie xapaktepucruku CB

K uucnoBeiMm xapakrepuctukaMm CB  OTHOCSATCS: MaTeMaTHYeCKOe
oxunanane M(X), mucnepcus D(X), cpemHee KBampaTHUECKOE OTKIIOHE-
aue o(X), HaYabHBIE U [IEHTPAIbHBIE MOMEHTHI U JIp.

6.1. MaTemaTu4ecKoe 0:KMIaHUE U €ro CBOiicTBA

Huckpernas CB npunHumaer 3Ha4eHUS Xq, Xs,..., X, C BEPOATHOCTSI-
MH Py, Po,..., Pn. Mamemamuueckum ooicuoanuem CB HazpiBaeTcs
grciao M(X), KoTopoe orpeaesieTcs COOTHOMIEHHEM

M(X)=_ilxipi.

Ecmu nenpepeiBHast CB 3agana 1I0THOCTBIO pactipenencHust P(X), To
MaTeMaTHYECKOE OXKUIaHNe onpeesseTcs narerpaaom M(X)= j X p(x) dx.

Marematiueckoe OXHIaHue XapakTepusyer cpeanee 3HadeHue CB.

CBoiicTBa MATEMATHYECKOTO OXKUIAHHUS:

1) M(c)=c, rme c=const;

2) M(kX)=kM(X), rme k=const;

3) M(X+Y)=M(X)+M(Y);

4) M(X-Y)=M(X)-M(Y), eciu CB X u Y HE3aBHCHMBI.

6.2. Ilucnepcus u ee cBoiicTBa
Hauanonvim momenmom K-2o nopsioka Ha3pIBaeTCs MaTeMaTHUYECKOE
oxumanue CB X
st TUCKpeTHBIX ClIydyaHbIX BEJTUYMH
n
Vi =M(X*) =2 xp;.
i=

Ji1st HeTIpepBIBHBIX CITyYailHbIX BEIMYNH

vi = [xp(x) dx.

—00
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LleHmpaﬂbelM momenmom K-oz2o I’lOp}Z()Ka Ha3bpIBACTCA MaTCMaTH4dC-

ckoe oxunanue CB (X —M (X))k .
JIst TUCKPETHBIX CITyYaifHbIX BEUYUH:

M=M«X—MM»W=%M—MM»%p

I[J'I}l HCIMPECPLIBHBIX CJ'Iy‘lafIHI:IX BCIIMYHUH!

0
k
e = J(x=M(X))* p(x) dx.
—00
Llucnepcueri Ha3pIBA€TCS LIEHTPAIbHBI MOMEHT BTOPOTO MOPSAKA:
2
n

D(X)=py =3.(% —M (X)) p;.

=

Hucnepcus xapakTepusyeT cTerneHb pazopoca 3HadeHuii CB oTHOCH-

TEeJIbHO MaTemaTudeckoro oxuganus. Jucnepcuss CB paBHa pasHocTH

MaTeMaTH4YecKoro oxkuaanus kBajapaTta CB u kBajgpara MaremMaTHueCKO-
0 OKHUJAHMS.

D(X):M(Xz)—(M(X))Z.

CBoiicTBa IUCIIEpCUU:

1) D(X)>0;

2) D(k X)=k?D(X), && k=const;

3) D(C)=0, & a C=const;

4) D(X +Y)=D(X)+D(Y), X, Y — nezaBucumsie CB.

Cpeonum keadpamuveckum omkaonenuem CB Ha3bIBaeTCs KOpPEHb
KBaApaTHEIN u3 aucnepcuu CB:

o(X)=/D(X) .

Ipumep 6.1. Iuckpernas CB 3agana 3akoHoM pacnpenesienus. Tpe-
oyercs Haiiti M(X), D(X), o(X).

Xi 0 1 2 3
Pi 0,1 0,3 0,4 0,2
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Pewenue.

n
M(X)=3xp; =0-01+1:03+2-0,4+3-0,2=17,
i=1

n
M(X?) =Y x?p; =0%-01+1%-0,3+2%.04+3%.0,2=37,

i=1
D(X)=M(X?)=(M(X))?=37-(17)2 =081,

o(X) =,/D(X) =,/081=

Ilpumep 6.2. HenipepriBHast CB 3amana mIoTHOCTRIO pactipeieTIeHus

) 0, X<0, x>1,
X) =
P 3x%, 0<x<lI.

Tpebyetcs Boraucautb M(X), D(X), o(X).

Pewenue.
3x41 3
M(X) = j Xp(x) dx = j3x dx="0] ==,
e 4] 4
3x51 3
M(X?) = I X? p(x) dx = j3x dx=" =¢.
— 0

~ 2 2_3 9 _48-45_3
DX)=MX) =M =<c-76="50 ~50°

o(X) =/D(X) = \/g =0,194.
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7. 3akonsl pacnpenesenns CB

7.1. 3akonbl pacnpenenaeHus 1uckperusix CB
CB X, xoropas mpunumaeT 3Hauenus 0, 1, 2,..., N ¢ BepOSITHOCTAMHU
P(X =k) :Crlf pkqnfk, HA3bIBACTCS pACTPENCIICHHON no 6unoMuaisb-

HOMY 3aKkOHy. BHHOMHUATFHBINA 3aKOH pacipefesieHIs] MOXKET OBITh TIpeI-
CTaBJICH B BU/I€ TaOJIHIIBI:

Xi 0 1 2

P 4 Cipq™* Cip*q™? - | P

Jns ounomuanbsHoro 3akona M (X) =np; D(X)=npg.

Huckpetnas CB X Ha3piBaeTcs pacnpeneseHHoU no 3akony Ilyaccona,
€CJIM OHA MMPUHHUMAET LieJIble HeoTpuuareapHble 3Hauenus 0, 1, 2,...,N... ¢
BEPOSTHOCTSIMH, KOTOpBIE onpenessitoTes o popmyie [lyaccona:

A

P(X=k)="e

, A=np.

Jast 3akona [Tyaccona M (X)=D(X)=A.

Ilpumep 7.1. TlpousBoanutcsa 3 HE3aBUCUMBIX HCIBITAHUS, B KAXKIOM
13 KOTOPBIX coObITHE A mosBisierca ¢ BeposiTHOCThIO 0,4. CB X — uncio
nosiBiieHn# coObiTust A. TpeOyercs cOCTaBUTh 3aKOH pacIpeleieHus U
BBIYHCIIUTD YUCIOBBIE XaPAaKTCPUCTHKH.

Pewenue. CB X npuanmaer 3Hauenus 0, 1, 2, 3, 4 u pacnpeneieHa
1o OMHOMHUATBHOMY 3aKOHY. OnpeIe M BEPOSTHOCTH:

P(X =0)=q*=0,6* =0,1296,
P(X =1)=C;pq* =4-0,4-0,6° =0,3456,
P(X =2)=CZ2p?q®=6-016-0,36=0,3456,
P(X =3)=C3p3q=4-0,064-0,6 =0,1536,

P(X =4) = p4 =0,4% =0,0256.
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3aKoH pacnpeneiaeH!st UMEeeT BUI:

Xi 0 1 2 3 4

pi 0,1296 | 0,3456 0,3456 0,1536 0,0256

M(X)=np=4-0,4=16,

D(X)=npgq=4-0,4-0,6=096,

o(X) = /D(X) =+/0,96 = 0,98.

Ilpumep 7.2. Tenedonnas cranmus obcmyxuBaer 400 aOOHEHTOB.
BeposiTHOCTB TOTO, 4TO B TeUCHHE Yaca a0OHCHT MO3BOHUT Ha CTaHIIMIO,
paBHa 0,01 u mocTosiHHA 1711 BceX aOoHEeHTOB. HaliTi BEpOSITHOCTH TOTO,
YTO Ha CTAHIIMIO B TCUCHHE Yaca MO3BOHAT He Oojiee ABYX aDOHEHTOB.

Pewenue. o ycnopuro 3amaun n = 400, p = 0,01, m <2, A = 4.

4° , 4 ., 4 _
P400(m32):P400(O)+P400(1)+P400(2):ae 4+Ee 4+Ee 4=
=e‘4(1+4+8):1—3= 13 =0,238,
e* 54576

7.2. 3akoHbI pacnpeneseHust HenpepbsiBHBIX CB
CB X HasbIBaeTCsl pasHomepHo pacnpedenenHoil Ha oTpeske [a; b],
€CITU TUIOTHOCTH pacnpeenenuss CB Ha 3ToM oTpe3ke MOCTOsSHHA U PaB-

1
Ha b 3’ a BHe oTpe3ka — paBHa 0.

] 0, x<a x>b
P0) = 1(b-a), xelab]

Ja CB, pacnpeneneHHON IO paBHOMEPHOMY 3aKOHY, CIIPaBEAJIUBEI
CJICAYIOIINE COOTHOIIECHUS:
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0, x<a,

>
QD

F(x)= , a<X<b,

—-a
1, Xx>b

(ox

2
M(X)=aT+b, D(X):%.

HenpepriBas CB X, mpuHuMaroias 3Hau€HUs ¢ IUIOTHOCTBIO pac-

npeacacHus
0, x<0,
p(X) =

re ™, x>0,

HA3bIBACTCSI PACTIPENICIICHHON 10 NOKA3amMenbHOMY (IKCHOHEHYUATbHO-
Mmy) zaxony ¢ napamerpoM A > 0. Ina CB, pacnpenencHHO# 1o mokasa-
TENBHOMY 3aKOHY, CIIPaBEINBBI CIICAYIOIINE COOTHOIICHHSL:

{O, X <0,
F(X)=

1-e ™™ x>0,
1 1
M(X):X’ D(X)=F,

Pla<x<p)=e** —e ™.

CB X Ha3bpIBaeTCs paclpeneieHHON M0 HOPMAlbHOMY 3AKOHY, €CIH
€€ IUIOTHOCTh pacIpeiesiCHUus UMEET BUL

~(x-a)*

2
e 200 5>0,

p(x) = G\/E

IJI€ a U G — IapaMeTphl pacipeieaeHusl.
st HopMmaitbHO pactipeaenienHoit CB cripaBe Bl CIIeIyIONTHE CO-
OTHOIIICHUSI:
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F(x)=%+®(x%‘aj, M(X)=a, D(X)=c2.

BeposTHOCTh TIOTamaHus HOpMaIBHO pacupeneiacHHor CB Ha otpe-
30k [o; B] BBIUHCHSIETCA TTO hOpMYTE:

P(a < X s@:@(ﬁ_aj—@[“_a‘)
(e}

(¢

BeposiTHOCTh OTKIOHEHHsI HOpMaNbHO pacnpeneneHHod CB ot ee
MaTEeMaTHYECKOT0 OXKUAAHUS MO aOCOJIOTHOM BEMYMHE OIpenessieTcs
o popmyie:

0
P(|X —a|<8)=ZCI) — 1.
c
. m
BCpOSITHOCTI) OTKJIOHCHHA OTHOCUTCIIBHOU YaCTOThl @ = — OT BEPO-
n

STHOCTH HACTYIUICHHS COOBITHS p B CEpHH W3 N HE3aBUCHMBIX HCIIBITA-
HUH BBIpaXkaeTcsi GOpMyIIou:

P(|m—p|<a):2d) € L
pq

Ilpumep 7.3. ABTOOYCBHI HEKOTOPOTO MapIIpyTa XOISAT CTPOTO IO
pacoucanuto. HTepBan aBuxkeHuss 5 muH. HailTu BepoATHOCTH TOTO,
YTO MACCAXKHUP, MOAOIICIINNA K OCTAHOBKE, OyJeT OXKHUAATh OYepeTHOM
aBTOOyC MeHee 3 MHUHYT.

Pewenue. Cnyuaitnas BenmnunHa X — BpeMs MPHXO0Ja Maccakupa Ha
OCTAaHOBKY, pacrpezeiieHa paBHoMepHo Ha [0; 5]. [InoTHoCTh pachpene-
JICHUS BEPOSITHOCTEW UMEET BUJI!

0, xg[0,5],

POI=11/5, x < [0,5],

[Naccaxxup OyneT o)kuaaTh aBTOOYC MEHee 3 MHHYT, €CITU OH IOJI0H-
JIeT K OCTAaHOBKE B MHTEPBAJIIC BPEMEHHU OT 2 JIO 5 MUHYT IOCIIE OTIIPAB-
JIEHUs aBTOOYyCA.
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5
P<x<5)=[rdx="2 =1-2-3
5 5 5 5

2

Ipumep 7.4. Bpemst T 6e30Tka3HON pabOTHI JBUTATENST aBTOMOOUIS
pacmpezieieH0 O TOKa3aTellbHOMY 3aKOHY. VI3BecTHO, 4TO cpemHee
BpeMsI HapaOOTKH JBHUTATENS HA OTKA3 MEXAY TEXHHYECKUM OOCITyKH-
BanueM — 100 4. OnpenenuTh BEepOITHOCTh 0€30TKA3HOM paOOThI IBUTa-
Tens B Teuerne 80 d.

Pewenue. 1lo ycrnoButo 3amaunm maremaruueckoe oxupganue CB T

paBHo 100 u. CnemoBaTenbHO, %:100, A =10"2. Toraa IIOTHOCTH

pacrpe/eneHust BpeMeHH 0e30TKa3HOW pabOTHI IBUTATENS] HMEET BU/:

0, t <0,

t =
P) 0,02e7%% t>0,

Oynkuus pacnpenenenus CB T’

F(t)=P(T <t) 0 t=0
= < =
1-e %% t>0

OTIPEJIEIISIET BEPOSTHOCTD OTKA3a JIBUTATEIIS 32 BPeMsl IPOIOJKUTENLHO-
cteto t. Torma BeposTHOCTH O€30TKa3HOW PabOTHI ABUTATENS 33 9TO Bpe-
Ms OyZieT paBHa

R(t) =1—P(T <t) =e 20t

Oyukuuio R(t) HasbBawoT @yukyuel Hadexcnocmu. I Hamero
ciryyast

P =R(80)=e %%1% =¢08 =045,

Ilpumep 7.5. Texymas oneHKa IEHHON OyMaru MpencTaBisieT co00M
HOpMabHO pactpenenennylo CB co cpegamm 3nauenwem 100 y.e. u
mucniepcueit 9. HaliTu BepoATHOCTH TOTO, UTO IIeHA aKTHUBa (IICHHOM OY-
Maru) OyJeT HaxoOuThes B mpenenax ot 91 go 109 y. e.
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Pewenue. Tak kak a=100, o= \/B =3,

10 P(91< X <109) = P(|X —100|<9)= 2@(2] =20(3) =0,9973

8. MaTemaTnyecKasi CTATHCTHKA

8.1. Boi0opounblii MeToa. CTaTHCTHYECKOE pacnpeesieHue

BBIOOPKH. DMIHpHYecKas QyHKIMSA pacnpeaeieHus

Uzyuenne Bcero Habopa 3JE€MEHTOB TeHepaIbHONH COBOKYITHOCTH Ya-
CTO OKAa3bIBa€TCSl HEBO3MOXHBIM M3-32 OOJIBIIMX MaTepHaIbHBIX 3aTPaT
nii GECKOHEYHOCTH T€HEPaJbHON COBOKYHNHOCTH. B 3TOM ciyuae mpu-
MeHsieTcsl BBIOOpouHbId MeTol. CyHIIHOCTh BBIOOPOYHOTO METOAA 3a-
KIII0YaeTCsl B TOM, YTO U3 T€HEPAIbHONH COBOKYITHOCTH M3BJIEKAETCS BbI-
6opka. Ha BeIOOpKe MpOn3BOAAT HyKHbIE HCCIEIOBAHUSA, & OTYYCHHbIC
pe3yNIbTaThl PACIIPOCTPAHSIOT Ha BCIO COBOKYITHOCTb.

IIycTh st u3ydeHus: KONMYECTBEHHOIO IpU3HaKka X U3 FeHepaIbHON
COBOKYITHOCTH U3BJI€Y€HA BBIOOPKA Xi,X5,X3,...,X, 00bema N. Habmo-
JaeMble 3HAYEHUS Xj MpU3HaKa X Ha3bIBalOT BapHaHTaMH, a MOCJeI0Ba-
TEJIHHOCTh BApUAHTOB, 3aIIMCAHHYIO B BO3PACTAIOLIEM TMOPSIKE, — BapH-
alMOHHBIM PsiioM. CTaTUCTUYECKUM paclpelesieHHeM BBIOOPKH Ha3bl-
BaeTCs MEPEUYCHB X 1 COOTBETCTBYIOLINX UM YacTOT /1 WJIK OTHOCUTEIb-
HBIX 4acTOT Wi.

CrarucTiueckoe pacrpe/ieneHiue BEIOOPOYHONH COBOKYITHOCTH MOKHO
MpeacTaBuTh Tpaduyecku B BUJE MOJUTOHA WM TUCTOrpaMmbl. [lomu-
TOHOM YacTOT BBIOOPOYHON COBOKYITHOCTH Ha3bIBACTCS JIOMAHAsl JIMHUS,
COCJMHSIONIAs TOYKU C KoopauHaTaMu (X;;m;) .

['ucrorpammoii BEIOOPOYHOI COBOKYITHOCTH HasbIBaeTcs (urypa, co-
CTaBJICHHAas B JIEKapTOBOH cHCTeME€ KOOPAMHAT U3 MPSAMOYIOJBHHUKOB,
OCHOBaHMUAMH KOTOPBIX SBISIOTCS YaCTHUHBIE HHTEPBAJIBI [Xi_l;xi], a

m.
BBICOTBI COOTBETCTBEHHO PABHBI —'h ;e h=X —X;_; .
n .
OMmupryecko (QyHKIMEH pacrupeneneHusi Has3bIBaeTcs (PyHKIUSA
* nX .
F~(X) =—, rae N, — 4KciI0 BapuaHT B BEIOOPKE, MEHBILUX X; 7 — 00BEM

n
BBIOOpKU. OMmnupuyeckas (QyHKIHUS pacmupelesieHHss MpH OONBIINX 71

29



CIY)KHT OLICHKON HEHM3BECTHOM ()YHKIMH paclpeelicHHs reHepalbHON
COBOKYITHOCTH. DMIHpHYEcKash GYHKIMS pacupenesieHns: 00J1aiaeT ciie-
JIYHOIIMMH CBOMCTBAMM:

1) 0<F*(x)<1;

2) sMnpuYeckasi QYHKIUS pacrpeiesieHus SIBJsIeTCsl HeyObIBaroLIeit
pyHKIHEH, T. €. ecH X, > X, T0 F (X,) > F (X)) ;

3) ecnu X; — HaMMEHbIIAsl BAPUAHTA, a X,, — HAUOOJIbIIIAs BapHaHTa,

10 F*(X)=0 mpu x<x u F*(X)=1 npu x> X, .

8.2. Toueunsble OLIEHKH HEU3BECTHBHIX IAPAMETPOB pacnpeneeHust
CraTucTUYeCcKOM OLIEHKOW HEM3BECTHOIO MapameTpa TeHepanbHOU
COBOKYITHOCTH Ha3bIBaeTCAd (PYHKLMS OT HAOJIOAAEMbIX 3HAUYCHHH CIIy-
qaifHoii BenmumHbl X. Camu HaOmomaeMble 3HAa4YeHUs (BapUaHTBHI)
X{s..1Xn PAacCcMAaTpHBAIOTCA KaKk 3HauYeHWsa »n HesaBucuMmblx CB

X5 e Xp , AMEIOIAX TOT XK€ 3aKOH pPaCIPENC/ICHUS, YTO U u3y4daemas

CB X IloaTOMy CTaTHCTHYECKHE OLEHKHU TaKXKe SBJSIOTCS CIIydallHBIMU
BEJIMIUMHAMH.

Cratuctryeckas OLICHKA Ha3bIBACTCSI TOUEUHOM, €ClIM OHA ONpEesi-
eTCs OJHOM BenuuuHOoM. TodueuHas OIleHKa, MaTeMaTUUECKOS OXKHIaHHUS
KOTOpPOH paBHO OLIEHMBAEMOMY IapaMETpy, Ha3bIBAETCA HECMEUIEHHOM,
B IPOTUBHOM CJTy4a€ — CMEILICHHOM.

HecMmenieHHOH OIIEHKOH 11 MaTEMaTUYECKOTO OKUAAHUS TeHEepaslb-

HOM COBOKYITHOCTH SBJISICTCA X3 — BLI60pO‘lHa$I CpeaHsIsI:
— 1k
Xa ==, xm, .
Ni=

CMellIeHHON OLIEHKOHM JUIsl AUCTEPCUU TE€HEPaTbHONH COBOKYIHOCTHU
ABNIAeTCA BBIOOpOUHas nucniepcus D;, a HeCMeIIeHHOW OLEHKOH i

AUCTIepCumn reHepam,Hoﬁ COBOKYITHOCTH ABJIACTCS HUCIIPABJICHHAA BBIOO-

pouHas aucnepcus S 2
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Onenka 0=0(xq,Xy,...,X,) HapamMeTpa 0 Ha3bIBACTCS COCTOSTEILHOM,

€CJIM OHA CXOAUTCS IO BEPOSATHOCTH K OLIEHMBAEMOMY IapaMeTpy IIpU He-
OrPaHUYEHHOM YHCJI€ UCIBITAHUM, T. €. VIS JJF000r0 CKOJIb YTOIHO Majio-

ro € > () BBINOJIHEHO MpPEeIbHOE paBeHCTBO |im P(‘G - 6‘ <g)=1.
n—o0

OnuH ¥ TOT XKe MapaMeTp MOXKET UMETh HECKOJIBKO OLIEHOK, KOTOPBIE
00JalafoT Pa3MMYHBIMU JAWCTIEPCUSIMU NIPU OTPAHUYECHHOM YHCIIE OITbI-
TOB. UeM MeHbIIIe 3Ta JUCHEPCHsl, TEM MEHbIIE BEPOITHOCTh COBEPIIUTD
omuOKy IpH olieHKe mapameTpa. [1o3ToMy B KadecTBe OLlEHKH Oepercs
Ta, KOTOpas o0JagaeT MUHIMAaJIbHOM qucnepeueit (3¢ dhexTuBHas).

8.3. UnTepBaibHbIE OLIEHKH HEM3BECTHBIX MApaMeTPOB

pacnpeneaeHust

CratucTHueckas OIEHKAa Ha3bIBAE€TCS HWHTEPBAIBHOW, €CJIM OHAa Xa-
pakTepusyeTcsl ABYMs CIy4YallHBIMH BEJIMYMHAMH: HA4aJlOM M KOHIIOM
HHTEpBala. B kadecTBe MHTEPBAIBHONW OLIEHKU MCIOJB3YIOTCS JOBEpPHU-
TEJbHBIE HHTEPBAJIBL.

[lycte O sBIseTCA CTATUCTUYECKON OIIEHKON HEM3BECTHOTO IMapamer-
pa®. Torma mpu HekOTOpBIX € > 0 BEpOSTHOCTH P(é—s < 9<é+8) =y
OnMM3ka K eAMHMIE, T. €. HEM3BECTHbI mapameTp 6 C BEpOSITHOCTBIO Y
HaKPBIBAETCS] HHTEPBAJIOM (é —& 0+ €) . BeposTHOCTB y Ha3bIBaeTCs J0Be-

PUTENBHON BEPOSTHOCTBIO WJIM HAJIEKHOCTBIO OLICHKU. MHTEpBai, KOTOphIii
C 3aJIaHHOM HAJE)KHOCTBIO HAKPBHIBAET HEW3BECTHBIM NapaMeTp, HA3bIBACTCS
JIOBEPUTEIIHBIM UHTEPBAIOM.

JloBepuTENnbHBIH HMHTEpBaJl [ HEU3BECTHOTO MAaTEMaTHYECKOTO
OXXUIAHUSA HOPMaJbHO pacrpezenecHHOW CB mpu M3BECTHOM CpemaHEM
KBa/IpaTHYECKOM OTKJIOHEHUH G T'€HEPaJIbHOM COBOKYITHOCTH OIIPENEIs-
€TCsl HEpaBEHCTBOM
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(¢

T

_ (¢ _
é—t—<a<Xé+t

Jn

rie t — 3nayenue Gynkiyun Jlammaca ®(t) , mpu koropom D(t) = %

Ecnu cpeanee kBagpaTHyecKoe OTKIOHEHHE G HOPMAJIBHO pacipene-
neHHoi CB Heu3BeCcTHO, HO 1O pe3yNbTaTaM BHIOOPKH BBIUMCIEHBI X3 U

S, TO ,I[OBepI/ITeJ'H)HHﬁ HUHTEPBAJ JJIA MAaTEMATHYCCKOI'0 OXXHIaHUA OIIpE-
ACIACTCA HEPABECHCTBOM

_" s _A
X3 —tyyn—<a<Xa +t

S
o SR

riue ty,n HAXOJWUTCS W3 TaONUII (IPUIOKEHHUE S5) MO 3aJaHHBIM 3HAYe-

HUAM Y U N,
JloBepuTenpHBI MHTEpBAN IUISI CPEIHEro KBaIPaTUYECKOrO OTKIIO-
HEHUS G HOpMallbHO pacnpeaeneHHoi CB onpezaenseTcs HepaBeHCTBOM

Sq1<G<Sq2,

rae Op, 0, ONpEeneNstoTcs u3 TaOauIb! (IpUIokKeHue 6) Mo 3aaHHBIM Y
nv=n-1.

8.4. CraTncTHyeckasi MpoBepKa rMNOTe3bl 0 HOPMAJIBLHOM

pacnpenejaeHun

CraTucTHYeCKOW HA3bIBAIOT THIOTE3Y O BHJIE€ HEM3BECTHOTO pacIpe-
JIeJICHUs] WIK O IIapaMeTpax W3BECTHBIX paclpeiaesieHui. BakHelmum
CPEIU 3aKOHOB PACIpeNIEeICHUs SIBJIAECTCS HOPMaJbHBIN 3aKOH pacrpese-
neHus ¢ QyHKIUEH pacpeaeneHus

F(x):%w(%j.

HopMmanbHbIl 3aK0H pactpe/elieHus IBISIeTCS IPEeAeIbHBIM IS psijia
3aKOHOB pacnpezaeneHus. [103ToMy OCHOBHBIE METOABI MaTeMATHYECKOM
CTaTHCTUKHU Pa3pad0TaHbl MPUMEHUTEIHHO JJII HOPMAJILHOTO 3aKOHA.,
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Iycts F(X) — dyukius pacnpenenetus nzydaemoit CB. O6o3naumm
yepe3 H, rumotesy o HopManbHOM pactpeneneuun CB ¢ dyHkimei

1 X—a
Fo(x) = E + CD[T] , TJIe a 1 G — KOHKPETHBIC 3HAYCHUs ITapaMETPOB

pactpeneneHus. g NpoBEpKU THIOTE3bI IPOBOIAT CEPUIO U3 N HE3ABU-
CHUMBIX HCIBITaHU. B pesynpTrare MoOaydaroT BBEIOOPOYHYIO COBOKYTI-
HOCTB Xq, Xy, X3, .., X, 10 KOTOPOH AENAIOT BBIBOJ, O IIPABUIBHOCTHU I'U-
rote3bl H,. Tak kak CB MoXxeT mpuHUMAaTh OCCUHCICHHOE MHOYKECTBO
3HAYEHUH, TO BRIOOPOYHAs COBOKYITHOCTH COJEPKHUT HETOIHYIO HH(OP-
MaIMIO0 O 3aKOHE paclpelesieHHs] TeHepabHOM cOBOKYNHOCTH. [lo 3Toi
MpPUYHHE TIPU MPOBEPKE THMOTE3bI H, MOXKET OBITh AOMyIIeHa OMIMOKA.
BeposiTHOCTh  OMMOOYHOTO OTKJIOHEHWSI NPaBUIBHONW THHOTE3B H,
HA3bIBAETCSI YPOBHEM 3HAYMMOCTH. OOBIYHO TPH MPOBEPKE THIIOTE3BI
ypoBeHb 3HaunMocTu o 6epyT paBHbM 0,001, 0,01, 0,05.

OnmHuM U3 METOJIOB CTAaTUCTUYECKON MPOBEPKU THIIOTE3bI O 3aKOHE

pacrpeneneHus sBiseTcs Kputepuil cornacua [Iupcona (Xz). [IycTh

CTaTHCTUYECKOE PACIIPeie]IeHHe BBIOOPKM 33JaHO B BHUJE IOCJIEN0Ba-
TENPHOCTH MHTEPBANOB (X;; Xj;1) M COOTBETCTBYIOHMIMX YACTOT M

(m; — cymMMma 4acToT, KOTOpbIE IONAAIOT B i-bIif HHTEPBAI).

Xi5 X X, X2 X2: X3 X35 X4 e Xics Xi+1
m; m m, may e My

ITo pe3ynabpraTam BBHIOOPKHM BBIYHCIIIEM BBIOOPOYHOE cpefHee X; U
BBIOOPOYHOE CPEHEE KBAJPATHUECKOE OTKIOHEHHE Gy . lIpeamonoxum

(runoreza H,), uro CB pacnpenerneHa HOpPMaJbHO C TapaMeTpaMu
a =Xy, 0=03. Teopernueckas QyHKINS pacHpeeIeHUs UMEET BUJ

Fo(x):%+®(x_s)_(é].

OnpenenuM TeopeTudeckre BeposTHOCTH nonaganus CB B mHTEpBa
(Xi5 Xiz1):
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BbrumciisieM TeopeTHYeCKHe 4acTOTHI M| = NpP; ¥ BBIYUCIACM X,%éé
(cratuctuky Ilupcona):

k "2
2.0 =Y (m; —m;)
Ainge = 22— -
izt M
2
W3 Tabauiel KpUTHYECKUX TOYeK pactpenenenus [lupcona (x°) mo
3a/IaHHOMY YPOBHIO 3HAYUMOCTH O M YHCIIO CTENeHel cBo0oabl v =K — 3

(k — guciI0 MHTEPBAIOB) ONPEIENIieM KPUTHYECKOE 3HAYCHHUE xéa :

Ecmu Xizééé < Xéa, TO HET OCHOBaHMH OTBEPraTh Tumoresy Hoy o HOp-
MaJIbHOM  pacOpeleleHUH  TE€HEepalbHOM  COBOKyHNHOCTH.  Eciu
Xééé > X§6 , To TuIoTe3a Hy oTBepraeTcs ¢ BEpOATHOCTHIO OIUOKHU OL.

Ilpumep 8.1. JlaHO CTaTUCTHYECKOE pACHpPEAETICHUE CPOKa CIYXKOBI
MHCTPYMEHTA JI0 BBIXOJIA 32 MPE/IeIIbl TOYHOCTH (B MeCsIIax).

Xj — CpoK ciryxObl B Mec. | 20-25 | 25-30 | 30-35 | 3540 | 40-45

m; —JacToTa 9 24 35 22 10
TpeOyercs:
1) mMOCTPOMUTDH MOJIMIOH ¥ TMCTOTPAMMY OTHOCHTENBHBIX 4acToT (da-
cTocreit);

2) 1O BHJY TOJIMTOHA W TUCTOIPAMMBI M, HCXOJISl M3 MEXaHU3Ma 00-
pazoBanus uccienyemoit CB, cmenars npenBapuTensHBIA BHIOOP 3aKOHA
pacnpezneneHus;

3) npeamnonaras, uro CB pacnpeneneHa 1mo HOpMalbHOMY 3aKOHY,
HaWTH TOYEUHBIE OLICHKHW MapaMETPOB pacCnpeACIICHUA, 3allcaTb T'UIl0-
TETHYHYIO QYHKITAIO PacIipeIeTICHuUs;

4) HaliTH TEOPETUYECKHE YacCTOThl HOPMAIBHOTO pacClpeieeHUs U
MIPOBEPHUTH THUIIOTE3Y O HOPMAILHOM DACIPEENeHNN C MOMOIIBIO KpH-

tepus [Iupcona XZ npu ypoBHe 3HaunMoctu o = 0,05;
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5) HaWTH JOBCPUTCIIbHBIC UHTCPBAJIBLI AJI1 MaTEMAaTUYCCKOTI'O OXUAa-
HUA U CPECAHCTO KBAAPATUYCCKOI'O OTKJIIOHCHHA HOPMAJbHO pacnpeac-

neaHort CB mpu Hagexuoctu y =0,95.

m:
Peuienue. BEIUUCIUM OTHOCUTEILHBIC YaCTOTHI @ = —L , CCPCANHBI
n

* ’Gj .
HUHTCPBAJIOB Xi , BBICOTBI IPSIMOYT'OJIBHUKOB I'ICTOI'PaMMbI hi = T‘ .

@; 0,09 0,24 0,35 0,22 0,1

xi* 22,5 27,5 32,5 37,5 42,5
% 0,018 0,048 0,07 0,044 0,02
[TocTpouM rucTorpamMmy U HOJUTOH YaCTOCTEH.
o, /ht

0,07

0067 MTOJIUTOH

0,057 \\

0,04

0,037

0,027 rUCTOrpaMMa

0,01+ /

v
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Tak kak TOJUTrOH YACTOCTEH MPUOIMKEHHO MPEACTABIISICT KPUBYIO
laycca u cpok City>kObI HHCTPYMEHTA 3aBUCHUT OT OOJIBIIIOTO KOJIMYECTBA
HE3aBHCHUMBIX MTApPaMETPOB, TO MOXKHO CJENIaTh MPEITOI0KEHHE O HOP-
MaJbHOM DPACIIPENIENICHNN CPOKa CIY>KOBI MHCTpyMEHTa. Bbraucium To-
YEYHBIE OIICHKU apaMeTPOB paclpeesiCHuUs.

3|I—‘

Kk
3 x ( ;‘)Zmi =ﬁ)(22,52 .9+275%.24+325%.35+375% .22+
i=1

+42,52.10) =108675.

\/ 100(108675 32512)=5,49.
99
3anuiieM runoTeTHYHYIO0 QYHKIUIO PacIpeaeIeHUs
F(X)=1+(D E :1.}.@ ﬂ .
2 s ) 2 5,49

Brraucimm TeopeTHdeckrue 4acTOTHl B mpenoiokennn, uto CB pac-
MpeJEeIeHa [0 HOPpMAJIbHOMY 3aKOHY:

' Xi,q — Xa X; — X3
m. =np;; .ZQ)M_(D'—G‘_
e oo} of

Beruncnenus 3HaueHui GyHKIuu Jlariaca npuBeeHbI B TA0IHUIIE.
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v | x ‘e X~ @[uJ
S S

1 — 0 — 0 — 0 -0,5

2 25 -7,51 -1,38 -0,4162
3 30 -2,51 0,46 —0,1772
4 35 2,49 0,45 0,1736

5 40 7,49 1,36 0,4131

6 + o0 + o0 + o0 0,5

Beraucinum TCOPETUYCCKUEC YaCTOThI.
Py = P(—0 < X <25) =-0,4162+0,5=0,0838,
p, =P(25< X <30) =-0,1772+0,4162=0,239,
p; =P(30< X <35 =01772+0,1736=0,359,
ps =P(35< X <40)=0,4131-0,1736= 0,239,

Ps = P(40 < X < +0) =0,5—0,4131=0,087,
m, =np, =100-0,0838=8,38, m, =239, m, =359, m, =239, m =87.
HpOBepI/IM TUIOTC3y O HOPMAJIBHOM pPACHpCACIICHUN C ITOMOIIBIO

KpUTepus XZ .
Boruncnum cratuctuky [upcona.

K 2 _ 2 _ 2 _ 2
x2=2(m' m)” _(9-838)° (24-239)° (35-351)°
5 m 8,38 239 351

2 2
L (22-239)° (10-87)° 0375
239 8,7
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W3 TaOmuipl KPUTHYCCKUX TOYCK PaCIpeacICHHUs XZ [0 yPOBHIO
snauumoctd o = 0,05 u yucny crenenei cBo6oabl v =K — 3 = 2 Haiinem

X§6 =%(0,05,2) =5991 Tak kak x> < xga , TO HET OCHOBAaHUI OTBEp-

raTh TUIIOTE3y O HOpMaJIbHOM pactpeneineanu CB.
Haiinem noBepuTenbHble HHTEPBAJIBI 1715 d U G.

X5 —t S <a<Xg+t S
a Y,N \/ﬁ a v,Nn \/ﬁ ’
t, » =t(0,95,100) =1,984 (npunosxenue 5). [Tosromy 31,433 <a < 33,587.
S-h<o0<S-0y, rae ¢4 =0878 0, =1161 (mpunoxenue 6). 3Ha-
yut 4,82 < 6 < 6,37.
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KOHTPOJIBHBIE 3AJIAHUSA

1. YcraHOBIEHBI TPU HE3aBUCHMO Pa0OTAIOLINX MTOXKAPHBIX HM3BEIIA-
Telst. BeposATHOCTH TOTO, UTO TPH MOXKape cpaboTaeT MepBBIA, BTOPOU H
TpEeTHii M3BeIIaTeNnb cooTBeTcTBeHHO paBHbI 0,9, 0,7, 0,85. KakoBa Be-
POSITHOCTH TOTO, YTO HPH MOXKape cpaboTaeT XOTs ObI OTHO YCTPOHCTBO?

2. ]Iy TIOATOTOBKH K 9K3aMEHY CTYICHT JOJDKEH n3ydnTh S50 Teope-
THUYECKHUX BOMPOCOB M HayduThes pemats 30 Tunos 3aaad. CTyIeHT, ro-
TOBSCh K 3K3aMeHy, Bblydmsn 40 TEOpETHUECKHX BOMPOCOB M HAYUYHIICS
pemath 25 TUNOB 3a1a4. HaliTH BEpOSITHOCTB TOTO, YTO CTYJEHT CIACT 3K-
3aMeH, €CJM JUI CIa4M 9K3aMeHa I0CTATOYHO OTBETHUTH HA JIIOObIE /1Ba 3a-
JaHusl U3 OMIIeTa, COACPIKAIIETO JIBa TEOPETHIECKUX BOPOCa U 3a1ady.

3. Jeranu mpoxodsT YeThIpe orneparpn o0paboTku. BeposiTHOCTH 1m0-
mydeHus: Opaka MpH TEpBOM, BTOPOH, TPEThE W YETBEPTON OMeparmsax
cootBercTBeHHO paBHbI 0,005, 0,01, 0,015, 0,02. Haiitu BeposTHOCTH TO-
T0, 4TO TIOCIIe YeThIpeX oNepanuii OyeT nonyueHa cTanjapTHas AeTallb.

4. Y coopmuka 10 neraneit, u3 HAX MEPBOro copra 6, BTOoporo — 4.
KakoBa BeposSITHOCTH TOTO, YTO M3 5 OIHOBPEMEHHO B3SATHIX jaeTaneil 3
OKa)XyTCsI IEpBOTO COpTa U 2 — BTOPOro copTa?

5. IIpubop coctouT U3 Tpex He3aBHCUMO padoTarommx OJ10koB. Be-
POATHOCTH BBIXOJa M3 CTPOA 3a BpeMsi I MEepBOro, BTOPOTrO, TPETHETO
0soxoB cootBercTBeHHO paBHbl 0,1, 0,05, 0,01. Kaxupiii 610k HE0OXO0-
UM Ui paboTel mpubopa B menoM. KakoBa BEepoOSITHOCTH TOTO, YTO 32
Bpemsi 1 ipubop BEIIET U3 cTpos?

6. B smmke 15 neraneii, cpean KOoTopbix 12 okpanieHHbIX. COOPIIUK
HayTraj u3BlekaeT 5 netaneil. KakoBa BEpOsSTHOCTH TOTO, YTO CPEIH U3-
BIICYCHHBIX JieTanel 3 OyayT OKpalieHHBIMU?

7. B macTepckoii paboTaroT JiBa MOTOpa HE3aBHCHUMO JPYT OT JIpyra.
BeposiTHOCTB TOTO, 4TO B TeUEHHE CMEHBI TIEPBBIH MOTOp HE MOTpedyeT
BHUMaHUs Mactepa paBHa 0,85, a 17151 BTOPOTO MOTOpa 3Ta BEPOSITHOCTh
paBHa 0,7. HaliTu BepOSITHOCTb TOT0, UTO B TEUEHHE CMEHBI TOJILKO OJIUH
MOTOp MOTpeOyeT BHUMAaHKS MacTepa.

8. HaiiTu BEpOsSTHOCTH TOTO, YTO CIIyYailHO B3ATOE M3JIEIINE OKAXKET-
Csl IEPBOCOPTHBIM, €CJIM MU3BECTHO, 4TO 4 % BCel MPOAYKLUH SIBISIETCS
Opaxom, a 80 % HEOpakOBaHHOUN MPOIYKIINU yIOBICTBOPSIOT TpeOOBa-
HUSIM TIEPBOTO COPTA.

9. YcTpoHCTBO cONEpKUT TPH HE3aBUCUMO padoTtaromux 6joka. Be-
POSITHOCTH OTKa30B OJIOKOB cooTBercTBeHHO pasuel 0,15, 0,2, 0,1.
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Haiitu BeposTHOCTH OTKa3a yCTPOMCTBA, €CIM JUIsl 3TOrO JOCTATOYHO,
9YTOOBI OTKa3aJ XOTsl ObI OTUH U3 OJIOKOB.

10. Tpu wmccrnenoBarens HE3aBHCHMO OIWH OT JIPYroro IPOWU3BOIAT
M3MEPEHMsI HEKOTOPOH (DM3MUYECKON BEITMYHHBI. BEeposITHOCTH TOTO, YTO
MEPBBIN MCCIIEA0BATEND JOMYCTUT OMIMOKY MPU CUMTHIBAHUM MOKAa3aHUH
npubopa pasHa 0,01. JI711 BTOpOTo M TPETHETO UCCIIeI0BATEIICH 3TH BEpPO-
srtHocTH paBHBI 0,02 u 0,015. HaiiTi BEpOsSTHOCTH TOTO, YTO OMIMOKa Oy-
JIeT JIOMyIIeHa IPH U3MEPEHUH He OoJiee, YeM OJJHUM HCCIIeIOBATEIIEM.

11. B xonretinepe 17 w3nenuii, u3 Hux 10 u3menwii mepBoro copra,
4 m3penus — 2-oro copta u 3 m3nenus — 3-oro copra. Pabounii ciryqaii-
HBIM 00pa3zoMm OepeT 6 mznenuii. KakoBa BepoATHOCTH TOTO, YTO CPEAN
B3SITHIX M3/ICIMI IEPBOTO COPTA OKAKETCS 3 M3MENHsl, BTOPOTo — 2 U3fe-
nus, Tpetbero — 1 u3nenue?

12. B teuyenne roga Tpu GUPMBI MOTYT OOAHKPOTHUTHCS HE3ABUCHMO
JIpyT OT JApyra COOTBeTCTBEHHO ¢ BepositHocTsmu 0,02, 0,05, 0,04. Ka-
KOBa BEPOSITHOCTH TOT'O, YTO B KOHIIE To/1a Bce GUPMBI OyayT pyHKIIHO-
HUPOBATh?

13. Ha ceccum CTYACHTY NPEIACTOUT CAATh 3K3aMEHBI IO YEThIPEM
npenmeraMm. CtyneHT ocBomsl 90 % BOIPOCOB MO MEPBOMY MPEAMETY,
80 % — o Bropomy, 75 % — mmo Tpethemy u 95 % — mo uerBepromy. Ka-
KOBa BEPOSATHOCTH TOT'O, YTO CTYJIEHT YCIEIIHO CAACT CECCHIO?

14. YcTpoicTBO COCTOUT M3 UYETHIPEX IJIEMEHTOB, W3 KOTOPBHIX JBa
n3HoweHsl. [Ipy BKIIIOUEHUH yCTPOMCTBA BKIIOYAIOTCS CIIyYailHBIM 00-
pa3oM JBa 3j1eMeHTa. KakoBa BEpOsSTHOCTH TOTO, YTO BKJIFOUEHHBIMH OY-
YT HEU3HOUICHHBIC JIEMEHTHI?

15. B anexTpuyeckyo Ienb BKJIIOYEHO IOCIEeNI0BaTeNbHO TPH 3Jie-
MEHTa, padoTaroIue He3aBUCUMO JPYT OT Ipyra. BepostHocTu oTkasa
3JIeMeHTOB cooTBeTcTBeHHO paBHbI 0,2, 0,15, 0,1. Halitu BeposITHOCTH
TOTO, YTO TOKA B TN HE OyIeT.

16. 13 mapTum 1y KOHTPOJIsl oTOMparoT 3 m3aenus. M3BecTHO, 4To B
naptuu copepkutca 20 uznenuil, U3 KOTophix 4 OpakoBaHHBIX. Haiitn
BEPOSITHOCTB TOTO, YTO CPETU OTOOPAHHBIX BCE U3J/ICIHS TO/IHBIC.

17. Ha ¢upme 550 pabotHukos, 380 U3 HUX UMEIOT BhIcLIee 0Opa3o-
BaHUe, a 412 — cpenHee crienuaibHOE 00pa3oBaHue, y 357 paOOTHUKOB —
BEICIIIEE M CpEJHEEe CIielHaibHOoe 00pazoBaHue. Uemy paBHa BEpOSIT-
HOCTH TOTO, YTO CIy4alHO BBIOPAaHHBIN PaOOTHUK MMEET BBICIIEE WIIH
cpeaHee oOpa3oBaHUE WK TO U Apyroe?
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18. B peMOHTHYI0 MacTepCKyr0 MOCTYMUIIO 8 TEIEBU30POB, U3 HUX 5
HYyX/AaeTcsl B 00Ieil peryaupoBke. Mactep ciy4aiiHbIM oOpa3zoM Oeper
IUIl PEMOHTa dYeThIpe TeneBu3opa. KakoBa BEpOSTHOCTH TOro, YTO U3
BEIOpAHHBIX TEIEBU30POB 3 HYKJIAIOTCS B 00IIEH peryiInpoBKe?

19. U3 rpynmsl TypHCTOB, OTHpaBIIAIONMINXCS 3a Tpanuiy, 60 % Bma-
IEeI0T aHrMicKAM si3bikoM, 40 % — dpanmysckum u 10 % — oboumu
si3pIkaMH. HalTH BEepOSATHOCTH TOTO, YTO HAyTaj B3ATHIA TypHCT OyaeT
HYX/IaThCsI B IEPEBOAYHUKE.

20. B unrtansHOM 3anme 10 y4eOHHKOB MO TEOPUH BEPOSTHOCTH, M3
KOTOpPBIX 4 B TBepoM meperuiere. bubnnorekaps 6eper onuH 3a APYrUM
nBa yueOHHMKa. HaliT BEpOSITHOCTB TOTO, YTO 00a Y4eOHHKA OKAXYTCS B
MSITKOM TIeperuieTe.

21. BeposTHOCTH TOTO, YTO CTYACHT BBIIIOJHUT 0e3 OmmboK nabopa-
TOpHYIO paboty 1o ¢usuke, pasaa 0,7, a mo xumun — 0,8. Kakosa Bepo-
SITHOCTh TOTO, YTO OH BBIMIOJIHUT 0€3 OIUOOK: a) 00€ 1TabopaTopHbIC pa-
0O0TBI; 0) TOJBLKO OJHY M3 HUX; B) XOTs OBl OJIHY J1ab0OpaTOpHYIO paboTy?

22. 3 mapTum U3Aenuil TOBapoOBel OTOMPAET U3IENHS BBICIIETO COP-
Ta. BeposATHOCTH TOTO, YTO HAayTaj B3SATOE M3JECINUE OKAXKETCS BBICIIETO
copTta, paBHa 0,8. HaliTu BepOSTHOCTH TOT0, YTO U3 TPEX MPOBEPEHHBIX
W3JeNTUH TOJIBKO ABa U3AEIHS BBICLIETO COpTa.

23. YCTpPOHCTBO COCTOMT M3 TPEX 3JIEMEHTOB, Pa0OTAIOIINX HE3aBH-
cumo. BepositHocTr 6e30TKa3HOM paboThl (3a BpeMs t) mepBoro, BTOporo
U TPEThETO IIEMEHTOB COOTBeTCTBeHHO paBHbI 0,6, 0,7, 0,8. Haiitu Be-
POSITHOCTH TOTO, YTO 3a Bpems t 6€30TKa3HO OyayT paboTaTh: a) TOIBKO
OJIMH 3JIEMEHT; 0) TOJIBKO JIBa 3JIEMEHTA; B) BCE TPH 3JICMCHTA.

24. B smke 10 peraneii, u3 kotopbix 4 okpaieHbl. COOpIIMK Ha-
yrajg B3sul Tpu Aetand. HaiiTu BEeposITHOCTH TOro, 4TO XOTS OBl O/1HA W3
B3ATHIX JETajlell OKpalieHa.

25. JInst cTyjeHTa BTOPOro Kypca BEpPOSTHOCTh PENIMThH MPaBHIBHO
3amauy Ne 1 u3 Tunosoro pacuera pasHa 0,8, a 3agauy Ne 2 — 0,7. Kako-
Ba BEPOSITHOCTB TOTO, UTO: @) CTYIEHT MPAaBHIIBHO PEIIUT 00e 3a1auu; 0)
PEIIUT HeNMpPaBWIBHO XOTsl OBl OJIHY W3 33ja4; B) PEIIUT BEPHO TOJBKO
OJIHYy U3 3a7a4?

26. Jlge oTomMonmeny CHUMAIOTCS I KypHaiia MoJ. BepositHocTs To-
SIBIICHUS B )KypHaIle X Qororpaduii coorsercTBerHo pasHa 0,9 u 0,7. Ka-
KOBa BEpOSITHOCTh TOTO, YTO B CIEIYIOIIEM HOMEpE KypHaia MOSBSTCS
CHUMKU: &) 00€HX AEBYIIEK; 0) TONBKO MEPBOM; B) XOTsI ObI OAHOM U3 HUX?
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27. BeposSTHOCTb TOTO, UTO Hayraj BHIOpaHHBI KOMIbBIOTEP paboTa-
eT co cboem, paBHa 0,2. OnepaTop BKIIOYMI JiBa KOMIbIoTepa. KakoBa
BEPOATHOCTH TOTO, YTO: &) XOTSI OB OAWH M3 HUX OyneT padoraTs 0e3
c6oeB; 6) 00a KoMIbIOTEpa Oy IyT UCTIPABHBL.

28. Jlpa ckpumava y4yacTBYIOT B KOHKypce. BeposTHOCTH cTath nay-
peaToM KOHKypca IUIsl TepBoro My3bsikaHTa paBHa 0,7, miasi BTOporo —
0,6. KakoBa BepOsSTHOCTH TOTO, YTO: @) XOTS OBl OJTWH U3 HUX CTAHET Jia-
ypeaTtom; 0) laypeaTaMu CTaHyT o0a ckpumnaya?

29. ABTOMEXaHHK HAaXOAUT HEUCIPABHOCTh '€HEpaTOpa aBTOMOOHIIS
¢ BeposaTHOCTHIO 0,8, KapOropaTtopa — 0,9. KakoBa BEpOsSTHOCTH TOTO, YTO
MPU OYepeTHON MOJIOMKE aBTOMOOWIIS: a) OH OOHAPY>KUT XOTS ObI OJHY
U3 MOJIOMOK; 0) He OOHApYXUT HEHCIIPABHOCTEH reHeparopa u KapOro-
patopa?

30. /IBa OGackeTOOMMCTA IETAIOT IO OJHOMY OPOCKY MSYOM IO KOp-
3uHe. [l mepBoro CropTCMeHa BEpOSITHOCTh Nonafanus pasHa 0,7, mis
Broporo — 0,9. KakoBa BeposITHOCTH TOTO, YTO B KOP3WHY IOMAayT: a)
o0a mrpoka; 0) xoTs Obl OAWH W3 HUX; B) TOMAAET TOJBKO IEPBBIN
CropTcMeH?

31. B simuke comepxutcst 12 neTasnel, M3roTOBICHHBIX Ha 3aBoze Ne 1,
20 meraneii — Ha 3aBozie Ne 2 u 18 neraneii — Ha 3aBoze Ne 3. BepositHOCTB
TOTO, YTO JETalb, M3TOTOBJIEHHas Ha 3aBoge No 1, OTIIMYHOTO KavecTsa,
pasHa 0,9; m1st IeTaneid, M3roToBIEHHBIX Ha 3aBojax Ne 2 u Ne 3, aTu Bepo-
SITHOCTH COOTBETCTBEHHO paBHbI 0,6 u 0,9. HaiiTu BeposSTHOCTH TOTO, UTO
W3BJICUECHHAS HAYTa] AETallh OKAXKETCs] OTIIMYHOTO Ka4eCTBa.

32. CooTHOLIEHUE TPY30BBIX aBTOMOOMJICH, TIPOE3KAIOIIUX MO HIOC-
ce, Ha KOTOPOM CTOUT OCH30KOJIOHKA, K YHCIY JIETKOBBIX MAallIHH, MPO-
€3)KAIOIINX 0 TOMY K€ Iocce, paBHO 3 : 2. BeposTHOCTE TOTO, 4TO OY-
JIeT 3anpaBisThCs IPy30Bas MamuHa, paBHa 0,1; JuIst TeTKOBOW MaIlIWHbBI
aTa BeposaTHOCTh paBHa (,2. K OEH30K0IOHKE MOoabpexaia JUis 3ampaBKu
MamvHa. HaiiTu BeposTHOCTB TOTO, U4TO TO TPy30Basi MaIlIHHA.

33. B nupamuze nATh BUHTOBOK, TPU M3 KOTOPBIX CHAOKEHBI ONTH-
YeCKHM TIPHUIIEIOM. BeposTHOCTh TOTO, YTO CTPENOK MOPa3HT MHIICHB
P BBICTPEJIEC W3 BUHTOBKU C ONTHYECKUM TpuienoMm, pasHa 0,95; s
BUHTOBKHU 0€3 ONTHYECKOTO MpHIIEia 3Ta BeposTHOCTH pasHa 0,7. Haiitu
BEPOSITHOCTH TOTO, YTO MUIICHBb OYJIET MOpakeHa, €CIH CTPEJIOK TPOH3-
BEJICT OJIMH BBICTPEI U3 Hay/la4y B3STON BUHTOBKH.

34. B cieunanu3upoBaHHYIO0 OOJIBHUILY MOCTYMaIoT B cpeaneM 50 %
0onbHBIX ¢ 3a0oneBanueM K, 30 % — ¢ 3a0oneBanuem L, 20 % — ¢ 3a0o0-
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neBanreM M. BepositTHocTh momHoro mzneueHus Oone3nu K pasHa 0,7;
st OonesHeit L 1 M. 3T BepoOsSTHOCTH COOTBETCTBEHHO paBHBI 0,8 1
0,9. boxpHOHN, MOCTYMUBIIMKA B OONBHUILY, OBLI BBITUCAH 3I0POBBIM.
Haiit BeposITHOCTD TOTO, 9YTO 3TOT OOJIBHOMN cTpamai 3aboneBanueM K.

35. B mponaxy mocTynaroT TeNeBH30pBI Tpex 3aBoAoB. lIpomykums
mepBoro 3aBoja cofaepkuT 20 % TeneBH30pOB CO CKPBITHIM J1e(heKTOM,
Broporo — 10 % u Tperbero — 5 %. KakoBa BeposSTHOCTH MpHOOpECTH
WCIIPABHBII TENEBU30p, €Cli B Marasul noctynuio 30 % TeneBu30poB ¢
nepBoro 3aBoja, 20 % — co Broporo u 50 % — ¢ TpeTbero?

36. ¥ cromaronora Tpu BHAa IUIOMOHMPYIOMIET0 MaTepHana: IeMEeHT
(50 %), amanbrama (30 %) u mactmacca (20 %). YcinoBus JieueHus Ta-
KOBBI, YTO BEPOSTHOCTH BBIMAJICHUS TUIOMOBI, CACTAHHOW M3 LIEMEHTa, B
TEUeHHEe MepBOro roaa mocie yedenus pasHa 0,5, uioMObl U3 amanbra-
™Mbl — 0,6, u3 mmactmaccel — 0,4. YV maruenTa miom0Oa BhITala depes He-
nemo. 3 xakoro marepuana BeposiTHEe BCEro OHa Obla C/eaHa, ecin
Bpay B3sUI TOT MJIOMOUPYIOMINI MaTepual, YTO OKazaics Mo PYKOit?

37. IIpubop, ycTaHOBIEHHBIH Ha OOPTy caMoJeTa, MOXKET padoTaTh B
JIBYX pEeXHMax: B YCIOBUSX HOPMAJIbHOTO Kpeicepckoro mojera U B
YCIOBHSIX TIEPErpy3KH TpH B3neTe W mocanke. Kpeicepckuil pexxum
ocymectisiercs: B 80 % Bcero BpeMeHH 0JIeTa, PEXXUM IEPErpy3Ku — B
20 %. BepostHocTh BbIX0Ja NpudOpa U3 CTPOS 3a BpeMs IoJeTa B HOP-
ManbHOM pexxnme paBHa 0,1, B ycnoBusix neperpysku — 0,4. Haiitu Be-
POSATHOCTH OTKa3a MpuOopa 3a Bpemsl MoJIeTa.

38. lns ydyacTust B MareMaTH4ecKOH ONMMIMaJe Cpelu CTYIEHTOB
yHUBepcuTeTa u3 rpynmbl Ne 1 BIOpaHo 4 cTyaeHTa, u3 rpynnsl Ne 2 — 6
u u3 rpynnsl Ne 3 — 5. BeposTHOCTH TOTO, YTO CTYJEHT MOMaieT B KO-
MaHAy (akyabTeTa, Ui 3TUX TPYII COOTBeTCTBeHHO paBHa 0,9, 0,8 u
0,5. Hayran BeIOpaHHBIM CTYIEHT B UTOT'€ MONaJl B KOMaHay. B kxakoi u3
TPYIMII BEPOATHEE BCETO OH YUUTCS?

39. Ha cknax moctynaroT nuBaHBI ¢ Tpex MeOenbHBIX (hadpuk. [lep-
Basg M TpeThsl (aOpHKH M3rOTaBIUBAIOT OJUHAKOBOE KOJIMYECTBO MPO-
IYKIIMH, a BTopasi — BBoe 0oJjbiie. BeposTHOCTH Jutst TepBOii, BTOpoi 1
TpeTheil pabpuku cnenath OpakoBaHHbI auBaH pasHa 0,15, 0,05 u 0,1
COOTBETCTBEHHO. KakoBa BEpOSTHOCTH TOTrO, YTO IMBaH, KYIUIEHHBIN
HayJ/lavy, KaueCTBEHHBIN?

40. Dx3aMeHaIMOHHBIE Pa0bOThI 110 MaTeMaTHKE C BEpOSITHOCTHIO 0,2,
0,3 u 0,5 nonmagarOT Ha MPOBEPKY K OJHOMY M3 TPEX IK3aMEHATOPOB,
KaXIbli U3 KOTOPBIX MOXET HPOIMYCTUTHh (HE 3aMETHUTh) OIIMOKY CTY-
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nenta ¢ BepoatHocThio 0,01, 0,02 u 0,015 cooTBercTBeHHO. Hayrasn Bei-
OpanHas paboTa (M3 YMCIa TPOBEPEHHBIX) OKa3aiach MPaBUWIBHO aTTe-
ctoBaHHOW. KakoBa BepoSTHOCTb, 4TO 3Ty pabOTy MPOBEPSIT TPETHHA
MIPENo1aBaTeh?

41. C mepBoro cranka Ha cOopky nocrynaer 30 %, co BTOporo —
40 %, ¢ Tpetbero — 30 % obmero konwuectBa geranei. Cpeau neTanei,
W3TOTOBJICHHBIX Ha TIEPBOM CTaHKe, mMeeTrcs 2 % Opaka, Ha BTOPOM —
3%, Ha TpetbeM — 1 % Opaka. HaiiTu BepoATHOCTH TOTO, YTO MOCTY-
nUBIIAsi Ha COOPKY JeTanb CTaHAapTHAS.

42. Uznenve npoBepseTcs HA CTAHAAPTHOCTh OAHUM M3 ABYX KOHTDO-
nepoB. [lepBbiii KOHTpOsIEp MpoBepseT 55 % o0Imero KoiMvecTBa M3Je-
nmid, BTopoit — 45 %. BeposTHOCTB TOTO, UTO CTaHAApTHOE n3zene Oyaer
MPU3HAHO CTaHIAPTHBIM MEPBBIM KOHTposepoM, paBHa 0,9; a BTOpbIM —
0,85. CrangapTHoe u3aenHe MPU MOPOBEPKE MNPU3HAHO CTAHAAPTHBIM.
Haiitu BEpOsITHOCTH TOr0, YTO U3/EJIME IPOBEPSI BTOPOIl KOHTPOJIEP.

43. Maptus >nexTponammoyek Ha 25 % HM3rOTOBJIEHA TEPBBIM 3aBO-
nom, Ha 35 % — BrOopeM, Ha 40 % — TperbuM. BepoaTrHocTH BBITTyCcKa
Opaka MepBBIM, BTOPBIM M TPETHHUM 3aBOJIOM COOTBETCTBEHHO paBHBI
0,01, 0,02, 0,05. HaiitTu BEpOSTHOCTH TOTO, YTO CIIy4aliHO B3sTas JaM-
MOYKA OKAXKETCsl OPaKOBaHHOM.

44. Ha cknaze HaXonsTCs A€Tall, U3TOTOBJICHHBIEC HA BYX 3aBOJAX.
O6BeM MPOAYKIMH MEPBOTO 3aBO/a B YETHIpE paza OoJblle o0bemMa mpo-
IyKIuHA BTOporo. BeposTHocTs Opaka Ha miepBoM 3aBoje 0,05; Ha BTO-
pom — 0,01. Haynauy B3siTas geranb okaszainach OpakoBaHHOW. Kakoma
BEPOATHOCTDH TOTO, YTO JIETalIb U3TOTOBJIEHA TTEPBBIM 3aBOAOM?

45. Kypc nonnapa MoBbIIaeTCs B T€YEHHUE KBapTalla C BEPOSATHOCTHIO
0,9 u nonmxkaerca ¢ BeposiTHOCThIO 0,1. IIpy nmoBeIIEeHUHN Kypca qoJia-
pa ¢upma paccUUTHIBAET MOIYYUTh MPUOBLTL C BEpOATHOCTHIO 0,85; mpu
MIOHIKEHUH — ¢ BeposTHOCThIO 0,3. Hailitu BepoaTHOCTH TOTO, 4TO (hrp-
Ma MOJIyYUT NPUOBLIb.

46. B uexe pabotaer 15 crankoB. U3 Hux 10 crankoB mapku A4, 3 —
Mapku B u 2 — mapku C. BeposTHOCTH BBIITyCKa CTaHAAPTHOM JETaN Ha
3THX CTaHKax cooTBeTcTBeHHO paBHbl 0,85, 0,8, 0,9. Ilpu nposepke ne-
Tanp OKasanach OpakoBaHHOH. KakoBa BEpOsTHOCTH TOTO, YTO OHA BbI-
mymieHa Ha ctaake Mapku C.

47. Cpenu crynenToB ¢akyibreTa — 35 % COCTaBIAIOT MMEPBOKYPC-
HUKH, 30 % CTyAEHTOB y4aTcs Ha BTOPOM Kypce, Ha 3-M U 4-M Kypcax
ux cootBercTBeHHO 20 % u 15 %. Cpeau cTyAeHTOB MEpPBOrO Kypca
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CIaJIi CECCHI0 Ha OTANYHO 3 %, cpeau BTOPOKypcHUKOB — 4,5 %, cpenu
TpeTheKypCcHUKOB — 7 %, a cpeau cryaeHtoB 4 kypca — 10 %. Hayran
BBI3BaHHBIA CTYACHT OKa3aJICAd OTIMYHUKOM. KakoBa BEpOSTHOCTH TOTO,
YTO OH YYUTCS Ha TPEThEM Kypce?

48. Ha cOopky mocTynarT jaetanu ¢ 2-X aBTomaToB. [lepBriii aBTO-
MaT faet B cpeqHeM 2 % Opaka, BTopoit — 1 %. Haiiti BeposTHOCTD 110-
najaHnus Ha cOOpKy OpaKOBaHHOM JeTad, €CIH ¢ IEPBOr0 aBTOMATa I10-
crymio 5000 geraneit, co Broporo — 3000 getanei.

49. B AByX fIMKaX UMEIOTCS OJHOTUITHBIC JeTanu. B epBoM simuke
20 nmeraneii, u3 HEX ABe OpakoBaHHEIE, BO BTopoM — 30, U3 HUX 5 Opako-
BaHHBIX. Hayraz B3siTas netans U3 crydaiiHO BRIOPAHHOTO SIIUKA OKa3a-
Jlach OpakoBaHHOM. HaliT BEpOsATHOCTH TOrO, YTO OHA B3SITa U3 MEPBOTO
SITIUKA.

50. Anmaparypa B 80 % ciyuasx paboTaeT B HOpMaJIBHOM PEXUME U
B 20 % — B aBapuiiHoM. BeposTHOCTB cO0Sl B HOpMaJIbHOM PEKUME PaB-
Ha 0,05; B aBapuitnom — 0,5. HaiiTu BepoTHOCTH cOO0s1 armapaTyphl.

51. Ha mabnromaTenbHON CTAaHIIMK YCTAHOBJICHBI TPH PaguoIOKaTOpa
Pa3NUYHBIX KOHCTPYKIMHA. BeposTHOCTh OOHapyKeHHsl Lend HepBbIM
nmokaropoMm paBna 0,86; Bropeim — 0,7; TpetbuMm — 0,9. Omepatop ciy-
YaifHBIM 00pa30M BKITIOYAET OIMH U3 JIOKATOPOB M OOHAPYKUBAET IIEITh.
KaxoBa BepoSTHOCTB TOTO, UTO OBLT BKIFOYEH BTOPO JIOKATOP?

52. BeposTHOCTB, 4TO BBIIYIICHHAS JIETallb OKAXETCS TOJHOM, paBHA
0,96. Jlerans nmoaBepraercsi yupoLUIEHHOM cXxeMe KOHTPOJIsI, KOTopas st
TCOJIHBIX JIETaNel JAeT MOJOKUTEIbHBIA PE3YNbTAT ¢ BEpOSITHOCTHIO 0,95,
a Juia eTanei ¢ oTKIoHeHusMHu — ¢ BeposTHocThio 0,08. KakoBa Bepo-
STHOCTB TOTO, YTO M3/IEIHE, IPOIIEANIee YIIPOIICHHBIA KOHTPOIb, SBIIs-
€TCS TOIHBIM?

53. IIpou3BoaUTCS TpU HE3aBUCHMBIX BBICTpEJia 10 camojery. Bepo-
STHOCTH TTOTIQIAHMSI B CAMOJIET TIPU KaXkIoM BeIcTpenie pasHa 0,3. Camo-
JIET cOMBAETCS MPHU OJHOM TIOMAJAHUU C BEpOSATHOCTHIO 0,2; mMpH ABYX
nonaganusax — 0,5; npu Tpex — 0,9. B pe3ynbrare Tpex BBICTPEIOB CaMo-
net cout. KakoBa BEpOATHOCTE TOTO, UTO OBLIO /IBA MTOTIATAHIIS?

54. Pammonammna MOXET NMPUHAIJICKATh K OJHOH M3 TPEeX MapTHH C
BepostHocTsmu: 0,25, 0,25, 0,5. BeposatHocTr TOro, 4TO paguoiiamia
npopaboTaeT rapaHTHHHBIN CPOK JJIS IEPBOH, BTOPOM M TPEThEH MmapTHid
cootBeTcTBeHHO paBubl 0,9, 0,8, 0,85. Haiitu BeposTHOCTH TOTO, YTO
HayTaJ B3sATasl AICKTPOJIaMIIa BBIJCPKUT TAPAHTHITHBIN CPOK.
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55. B ToproByio ceTh MOCTYHAIOT OJAHOTUIIHBIC M3/ENHS, BBITYLICH-
Hble Tpems ¢abpukamu. [lepBas ¢adbpuka Beimyckaet 30 % obmero ko-
nuuecTBa u3nenui, Bropas — 50 %, Tpetbs — 20 %. [Ipoaykuus nepBoit
¢dabpuku comepxur 0,5 % Opaka, BTOpoit — 2 %, Tpetbet — 1 %. Kakosa
BEPOSITHOCTD TOTO, YTO KYIUIEHHOE H3Jiesne He OyeT OpakoBaHHBIM?

56. [eTanb NpOM3BOAUTCS OJHMM K3 TPEeX aBTOMAaTOB. IIpon3Boiu-
TENBHOCTh IIEPBOI'0 aBTOMATa B Ba pa3a OOJIbIIE IPOHU3BOAUTEILHOCTH
BTOPOT'O aBTOMaTa, a MPOU3BOIUTEILHOCTh TPETHEr0 aBTOMATa B TIOJITO-
pa pasa Ooibllie IPOU3BOAUTENILHOCTH BTOPOTO aBTOMara. bpak mepBo-
ro, BTOPOI'O M TPETHErO aBTOMATOB COCTAaBJIIET COOTBETCTBEHHO 1 %0,
2 %. 4 %. KakoBa BepOsATHOCTh BBIITyCKa CTaHAAPTHOM JeTanu?

57. TIpubop MokeT COOMPAThCs U3 BHICOKOKAYSCTBEHHBIX ACTANCH U
u3 Aeraneil 0ObIYHOro KauecTsa. M3 BRICOKOKaYeCTBEHHBIX JAeTaleil co-
6upaercs 40 % ob1ero konuyecTsa npuOOpPoB. BeposTHOCTH BBIXOAA U3
CTpOs MpHOOpa B TEUCHUE TapaHTHHHOTO CPOKA, COOPAHHOTO W3 BBICO-
KOKaueCTBeHHBIX JaeTtanei, paBHa 0,03; coOpaHHOro u3 jmeraneid oObIY-
Horo kauectBa — (,1. IIpubop BbImepkan rapaHTHitHBIN cpok. Kakosa
BEPOSITHOCTB TOTO, YTO MPHOOP COOUpaIcst U3 OOBIYHBIX AeTaNCH?

58. Ha Tpex aBTOMAaTHYECKMX IMHUSIX H3TOTABIMBAIOTCS OJIHOTHII-
HBIE AeTanu. BenencTBue pasnaiku CTAaHKOB BO3MOXKEH BBIIYCK Opako-
BAHHOU MNPOAYKLMM NepBo nuHHEH ¢ BepositHocThio 0,01; BTOpOH —
0,015; Tpetneii — 0,02. Ilepras nunus Beimyckaet 30 % oOiero Koyinye-
ctBa feraiei, Bropas —20 %, tpetbs — 50 %. Haiitu BeposiTHOCTH BBI-
mycka Opaka.

59. MMaptust Mmukpocxem copepxkut 10 % Opaxa. [IpoBepka MHKpO-
CXEM TaKoBa, 4TO ¢ BepOATHOCTHIO 0,98 oOHapykuBaeTcs nedekT (ecnu
OH ecTh) U ¢ BeposTHOCTHIO 0,03 cTanmapTHas MUKpOCXeMa IPU3HAETCS
OpakoBanHOH. KakoBa BepOsSITHOCTh TOTO, YTO HA CAMOM JieJIeé MHKPO-
cxema cTaHmapTHa?

60. ZIe u3 Tpex He3aBUCHMMO paboTalomMX JaMIl oTkaszauu. Haiitu
BEPOSITHOCTH TOTO, YTO OTKA3aJIM MEPBasi U TPEThS JIaMIIbI, €CITH BEPOSIT-
HOCTHM OTKa3a IIepBOM, BTOPOH U TPEThEU JIAaMII COOTBETCTBEHHO PaBHBI
0,1,0,3,04.

61. B TeneBu3snoHHOM cTynuu 4 kamepsl. [ kaxmaord kamephl BEposT-
HOCTB TOTO, YTO OHA BKJIFOYEHA B JIaHHBIN MOMeHT, paBHa (,8. Haiitu Bepo-
SITHOCTB TOTO, YTO B JIAHHBII MOMEHT BKITFOUCHO HE MEHEE JIBYX Kamep.

62. Pabounii oOcnmyxuBaeT 8§ OJHOTHIIHBIX CTAHKOB. BeposTHOCTBH
TOT0, YTO B TCUCHHUE BPEMEHH | CTAHOK MMOTpeOyeT BHUMaHUs pabouero,
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pasna 0,6. HailiTu BepOsSITHOCTH TOTO, YTO B TEUEHHE BPEMEHH 1 HE Me-
Hee 7 CTaHKOB NOTPeOYIOT BHUMaHHUs paboyero.

63. B TeueHue rapaHTHHHOIO CPOKa BBIXOAMT U3 CTPOS B CPEIHEM
5 % Ttenesm3opoB. KakoBa BeposTHOCTH TOTO, 4TO B mapTuu u3 100 Te-
JIEBU30pPOB BBIAEPKAT rapaHTHUHHBIN cpok He MeHee 60 TeneBu30poB?

64. BeposTHOCTB BBI3IOPOBIICHUSI OOJIBHOTO B PE3yJIbTaTe MPUMEHE-
HHS HOBOTO crocoba Jieuenus paBHa (0,98. KakoBa BepOSTHOCTH TOTO,
yro u3 100 OONBHBIX, MOABEPTIIMXCS HOBOMY JICUCHHIO, BBHI3JIOPOBEB-
mux Oyaet He MeHee 957

65. 3aBon ormpaBun Ha 6azy 5000 mammodek. BeposTHOCTH moBpe-
XKACHHS JIaMIIOuku Mpu mnepeBoske paBHa 0,0002. Haiitu BeposTHOCTH
TOT0, YTO MPH TEPEBO3KE MOBPEKACHHBIMHI OKKYTCS 3 TaMITOUKH.

66. BeposaTHOCTH TOTO, YTO MPHOOP HE BBIACPKHUT UCIIBITAHUE, PaBHA
0,001. Haiitu BeposTHOCTH TOTO, 9TO M3 1000 mprbOopos Oonee ogHOTO
HE BBLICPKAT UCTIBITAHUE.

67. [Ipu mepenaye cooOIIEHNs BEPOSITHOCTh UCKAKEHHUS OJHOTO 3Ha-
ka paBHa 0,2. KakoBa BeposSTHOCTb TOTO, YTO COOOIIEHHE U3 6 CHMBOJIOB
COJICPKUT He OoJiee OTHOTO NCKAKEHHOTO CUMBOJIA?

68. [Mpsauneiuna obcmyxkusaer 1000 BepeTeH. BeposiTHOCTE 00pHI-
Ba HUTU Ha OJTHOM BepeTeHe B TeueHue yaca paBHa 0,0005. KakoBa Be-
POSATHOCTH TOTO, YTO B TEUEHHE Yaca HUTh 00OPBETCS Ha 3 BepeTeHax?

69. B koMHate 5 3IeKTpUYecKuX JIaMIOYeK, KaKaas U3 KOTOPBIX Tie-
peropaet B TeueHue roja c BepositHoctbio 0,7. Haiitu BeposiTHOCTH TO-
0, YTO B TEYEHHUE I'0JIa IEPETOPUT HE MEHEE ABYX AIIEKTPOJIAMIIOUEK.

70. BepositHocTh c6ost B ATC mpu kaxaom BeizoBe paHa (,0002.
Onpenenuts BEpOSTHOCTH TOro, 4To npu 5000 BBI30BOB IIPOU30MIET HE
Oozee n1Byx cOOeB.

71. Ilo gaHHBIM OTHAENAa TEXHUIECKOro KoHTpois Ha 100 meTammnde-
CKUX OpPYCKOB, 3arOTOBJICHHBIX i 00pa0oTKu, npuxoautcs 30 ¢ 3a3y0-
puHamu. KakoBa BEpOATHOCTb TOTO, YTO M3 CEMH CIIy4ailHO B3STBIX
OpycKoB He OoJiee ABYX OKaxyTcs C eheKToM?

72. Tenedonnas cranius ooOciayxkuBaeT 600 aOoHeHTOB. Bepost-
HOCThH 3BOHKa aboHeHTa B TeueHue yaca paBHa 0,005. KakoBa BeposiT-
HOCTB TOTO, YTO B TEUCHHE Yaca IOCTYIISAT 3BOHKH HE Oojiee 4eM OT Tpex
aboHeHTOB?

73. B 30 % ciyuaeB cTpaxoBasi KOMIIAHHUS BHITUIAYHBAET IO JOTOBOPY
CTpaxoBKy. HallTu BepogTHOCTH TOro, 4To M0 McTe4eHHH cpoka 10 mo-
TOBOPOB KOMITaHUS YIIATUT CTPAXOBKY B TPEX CIIydasx.
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74. ITpubop cocTouT U3 MATH y370B. BeposTHOCTH 6€30TKa3HOM pa-
OOTBI B TEUEHUE CMEHBI Kaxa0ro y3na pasHa (0,8. [Ipuuem pabora kax-
JoTo y37a Heobxomuma At paboTel mpubopa B menoM. HaliTu BeposiT-
HOCTB TOTO, YTO B T€UCHHE CMEHBI IPUOOP BBHIHAET U3 CTPOSI.

75. BeposTHOCTh peanu3allid OJHOW aKIMHW HEKOTOPOW KOMIaHWU
paBHa 0,8. bpokepckas konTopa npemiaraet 100 akiuii 3TO KOMITAaHHH.
KaxoBa BepoaTHOCTB TOTO, 9TO Oy/IET MPOIaHO HE MEeHee 85 aKiuii?

76. 3aBox oTnpaBua mnotpedurento nmapturo u3 500 mznmenuit. Bepo-
SITHOCTh TOBpEeXJeHus uznenus B mytu paBHa 0,003. Haiitu BeposT-
HOCTB TOTO, YTO B ITyTH OYJIET MOBPEKACHO HE OOJIee IBYX M3ACITHI.

77. BeposiTHOCTD OTKa3a mpubopa npu ucnsitaHnu paBHa 0,15. Ka-
KOBa BEPOSATHOCTH TOTO, YTO U3 10 mprOOPOB NPH MCIBITAHHU OTKAXKYT
He Oonee 2 u3 HUX?

78. Arperat cocrout u3 21 6ioka. BeposSTHOCTH TOTO, UTO 32 BpeMs
T mpou3BOJBHBIA OIOK HMCHBITHIBACT JIMIIb JOMYCTHMBIC AedopManu,
paBua 0,8. HaifTu BeposSITHOCTH TOT'O, YTO 32 BpeMs I HCIBITHIBAIOT Ta-
kue nedopmammu ot 18 1o 20 6110K0B.

79. Ha cknag moctynatoT uzzienusi, u3 Kotopsix 80 % okas3bIBatoTCs
BhICIIEro copra. Haitu BeposiTHOCTH Toro, uto u3 100 Hayzady B3SITHIX
u3aenuit, He MmeHee 80 OKaXKyTCsl BBICILIETO COPTA.

80. Ilpu ycraHoBuBIIEMCsI TexHOIOrHYeckoMm npouecce 70 % Bcero
YHciia M3ETIUH BBIMyCKaeTcss BbIciiero copra. OTAENn TEXHUYECKOTO
KOHTpoJia ucnbiTbiBaeT 200 uznenuil. HaliTu BEposTHOCTH TOTO, YTO U3-
JIeIUH BBICLIETO copTa oKaxkeTcs B npenenax ot 140 no 180.

81. mxeHepHOE COOPYKEHHE COCTOUT U3 CEMH Y3IIOB, BEPOSITHOCTh
paspymienust Kaxaoro u3 Kotopeix 0,2. CoopyKeHHE CUHUTAETCS pa3py-
IIEHHBIM, €CJIM pa3pyIIeHo He MeHee TpexX y3JloB. KakoBa BeposITHOCTH
pa3pylIeHns cCoopyKeHnus?

82. Kuwnra u3 500 crpanur umeer 40 onevatok. KakoBa BepoSTHOCTh
TOT0, YTO Ha CIIyYaiiHO BRIOPAHHOM CTpaHHUIIE He 0oJiee OTHON ONEUaTKH?

83. B MarasuH BOILIO JeCATH MOKymarenei. HaiiTu BepoOSTHOCTH TO-
r0, 9YTO 4 M3 HUX COBEPIIAT MOKYIIKH, €CITH BEPOSTHOCTh COBEPIIUTH I10-
KYIKY AJIs1 KayKA0To nokymnatens pasHa 0,3.

84. Cpenu 100 u3roraBiarBaeMbIX MUKPOCXEM B CpelHEM OjHA Opa-
KoBaHHas. HaliT BeposATHOCTH TOTO, 4TO B mapTuu u3 1000 Mukpocxem
Oyzaer He OoJiee ABYX OpaKOBaHHBIX.

85. B nexe 80 craHKOB OJJMHAKOBOW MOIITHOCTH, pabOTarOIIUX HE3a-
BHCHMO JIpYT OT ApYyra B OMHAKOBOM PEXKHME, IIPU KOTOPOM HX MPUBOJ
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OKa3bIBaeTcsl BKIIOUeHHBIM B TeueHue 0,8 Bcero padouero Bpemenu. Ka-
KOBa BEPOSITHOCTH TOTO, YTO B MPOM3BOJIBHO B3SATHIH MOMEHT BPEMECHU
OKaXXyTCsI BKIIFOUeHHBIMU OT 60 10 70 cTaHKOB?

86. IIpy MaccoBOM MPOU3BOACTBE IIECTEPEH BEPOSTHOCTH Opaka
0,001. KakoBa BeposiTHOCTB TOTO, uTO M3 500 mecrepeH He Ooyiee Tpex
OKaXXyTCsI OpaKOBaHHBIMH?

87. B xozie ayUTOpCKOM MPOBEPKH KOMITAHWH ayJUTOP CIyYalHBIM
00pa3oM OTOMpaeT mATh cueToB. HaiiTu BEpOSITHOCTH TOTO, YTO OH 00-
Hapy>KUT He 0oJIee OJHOrO CYeTa C OUIMOKOM, €ClIi OIIMOKU COACpKaT B
cpeaneM 3 % c4eToB.

88. Coopuuk comepxkut 400 3amay ¢ oTBeTamMu. B Kaxx/1oM OTBETE Be-
positHOCTH ommOku 0,01. KakoBa BeposiTHOCTH TOTO, YTO B COOpHUKE HE
OoJjee IBYX 3a1a4 C OIMMMOOYHBIMU OTBETAMU?

89. Kaxmoe u3 8 mpeanpuaTuii OTpaciy BBHITOIHSAET MECSIHBIN TUTaH
¢ BepoatHocThi0 0,9. HaiiTu BepoATHOCTH TOTrO, YTO MECSYHBIN IUIaH
BBITIOJIHSIET HE MEHEE MISCTH MPEATPHUITHH.

90. IIpn mepemade TEKCTOBON HWHQOpPMAIMH CIOBAa KOJUPYIOTCS B
CHUMBOJIBI. BepoATHOCTh MCKaKEHHS KaKIOro CHUMBOJIA IPH Iepeade
paena 0,009. IIpu uckaxxeHuM IBYX U OoJiee CUMBOJIOB CIIOBO HE MOJ/a-
etca nemngpoBke. HaliTH BEpOSITHOCTH TOTO, YTO CJIOBO, COAEPIKalIee
10 cuMBONIOB, OyIET IPUHATO NPABUILHO.

B 3amavyax 91-120 tpedyercs mis nanHoi CB X:

1) cocraBuTh 3aKkoH pacmpenenenus CB;

2) Haiitu MaTteMatnieckoe oxxunanue M(X) u mucrepcuto D(X);

3) naittu dynkuuro pacnpenencuus F(X).

91. B mapTum U3 IIECTH M3JCIMI UMEIOTCS J1Ba OpakoBaHHbIX. Ha-
yraa B3ato Tpu uzaenus. CB X — KoJW4YecTBO CTaHIAPTHBIX H3JCIHMA
Cpe/H TPEX B3SATHIX U3JICITHUA.

92. MMetoTcst Tpu 3aroTOBKM JUISl OJHOW M TOM e Aerainn. BeposT-
HOCTb M3TOTOBJICHHSI CTAHAAPTHOM JeTaly U3 KaKIOW 3aroTOBKH paBHA
0,9. CB X — KOJIMYECTBO 3aroTOBOK, OCTABLIMXCS ITOCJE M3TOTOBJIEHUS
[IEPBOI CTAHIAPTHOW JETAJIH.

93. IIpubop cocTouT U3 Tpex y3i10B. BeposaTHOCTH BBIXOAa y3JI0B U3
CTposi B TeueHue BpeMeHH 1 coorBercTBeHHO paBHbl 0,1, 0,05, 0,2. CB
X — 4KCTIo OTKA3aBIINMX Y3JIOB B TeUEHHE BpeMeHH 7.

94. BeposgTHOCTb TOTO, YTO B TEYCHUE FAPAHTHIHHOTO CPOKA TEJIEBU30D
notpedyer pemoHTa, pasHa 0,2. CB X — uucno TeneBH30poB HE BBIAEP-
KaBLIMX TapaHTUHHBIA CPOK U3 YETHIPEX NPHOOPETEHHBIX TEIEBU30POB.
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95. OXOTHHUK, HIMEIOIINI YETHIpe NMaTpoHa, CTPENIseT B Lelb A0 Iep-
BOTO MOMaAaHus (WK MOKa HE U3PacXoLyeT Bce maTpoHsl). BeposTHOCTH
ronafga”us IpH KakaoM BeicTpenie paBHa 0,7. CB X — uncio u3pacxomo-
BaHHBIX IIATPOHOB.

96. Crpenok nenaeT TpU BBICTpeNa MO MUILIEHH. BeposTHOCTH Toma-
JaHus B LeNb IPU NIEPBOM, BTOPOM U TPETbEM BBICTPENaX COOTBET-
ctBeHHo pasHsl 0,6, 0,7, 0,8. CB X — 4uciio nonagaHuil B MUIICHb.

97. B maptum 10 % neraneil HecTaHAapTHHIX. Hayrasn B3sThl 4eThIpe
neranu. CB X — 4ncino HecTaHAAPTHBIX JieTajel U3 4 B3STHIX.

98. CurnanpHOE YCTPOWMCTBO COCTOUT M3 TpeX He3aBHCHMO paboTa-
IOLIMX DIIEMEHTOB, BEPOSITHOCTh 0TKa3a KaKAOTO M3 KOTOpHIX paBHa 0,2.
CB X — gncno oTKa3aBIIMX 3JIEMEHTOB.

99. B maptun u3 10 u3genuii cogepkutcs Tpu OpakoBaHHBIX. Hayran
otobpans! aBa minenus. CB X — gucino OpakoBaHHBIX M3AENU cpenn
OTOOpaHHBIX.

100. BeposTHOCTh MU3rOTOBJICHUSI CTAHAAPTHOTO W3NS MPH yCTa-
HOBUBILIEMCS TEXHOJIOTMYECKOM Ipolecce MocTosHHa U paBHa 0,9. s
MPOBEPKH KayecTBa U3AETHs OepyTCs U MPOBEPSIOTCS ONHO 3a IPYTHM
4 w3nenus. Ecnu oOHapyxuBaeTcs OpakoBaHHOE M3JEiIHE, TO OpaKyroT
Bcro naptuto. CB X — uncno mn3nenmii, nposepsembix OTK n3 kaxmoin
MapTHH.

101. YcraHOBJICHBI TPH HE3aBUCUMO PAa0OTAONIMX CUTHAIM3ATOPA,
KOTOpbIE CpabaThIBAIOT IpH Noxape ¢ BepostHocTsmu 0,8, 0,7, 0,9. CB
X — KOJIMYECTBO CUTHAIN3ATOPOB, CPabOTaBIINX NP TOXKape.

102. BackerGosuct aenaet Tpu Opocka B KOJbIO. BeposTHOCTH mO-
MajiaHusl B KOJBIIO TPU TIEPBOM, BTOPOM H TPEThEM OPOCKE COOTBET-
ctBeHHO paBHkI 0,5, 0,6, 0,7. CB X — KOMTU4eCTBO MOMNaJaHUH B KOJIBIIO.

103. Crpenok fenaet Tpu BBICTpeNia B MUILIEHb. BeposiTHOCTH moma-
JaHusl B MUIIEHb NP KaKIOM BBICTpene moctosiHHa u paBHa 0,16. CB
X — 4uCIo MonaaHuM.

104. Tpu crpenka nenarT IO OJHOMY BBICTpENy B MUILIeHb. Bepost-
HOCTH TIONaJlaHHsI B MUIIICHB JIJISI TIEPBOTO, BTOPOTO M TPETHETO CTpPEJ-
KOB cooTBeTcTBeHHO paBHel 0,5; 0,6; 0,6. CB X — konuuecTBo mormaja-
HUW B MUILEHb.

105. YcTpoicTBO COCTOUT W3 TpeX OJIOKOB, KOTOPBIC BBIXOIST M3
ctposi 3a Bpems 1 ¢ BepostHocTsimu 0,1, 0,05, 0,15. CB X — konuuecTBO
OJIOKOB, BBILIEALINX U3 CTPOS 32 BpeMs 7.
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106. B maptum u3 6 uzmenuii — 3 OpakoBaHHbIX. CirydaiiHBIM 00pa-
30M B3ATHI 3 m3aenusa u3 maptuu. CB X — xonuuecTBo OpaKoBaHHBIX H3-
JeNuil Cpeau TPEX B3SITHIX.

107. YCTpO#HCTBO COCTOMUT M3 TpeX OJOKOB, KOTOPbHIE BBIXOAAT H3
ctpos 3a Bpemst 1 ¢ BeposaTHOCTHIO 0,1. CB X — konnuecTBo 670KOB, KO-
TOpBIE BBIIIIM U3 CTPOS 3a Bpems .

108. B naptuum neraneii — 5 % Opaka. Hayran u3 maptum B3sTO 3 Jie-
tanu. CB X — konuuecTBo OpakOBaHHBIX AeTalleii U3 B3STHIX.

109. Monery noaopacsiBatot 5 pa3. CB X — KoIM4ecTBO MOSIBIICHUH
rep0a.

110. B maptum u3 5 uzpenuii oqHo OpakoBaHHOe. UToOBI ero oOHa-
PYXHTb, BEIOUPAIOT Hayraj OJJHO M3JIeJIue 3a IpyruM U nposepsitoT. CB
X — KOJIMYECTBO MPOBEPEHHBIX H3AEIHH.

111. BeposarHocTh Tpuema Kaxaoro u3 4 curHamoB pasHa 0,6.
CB X — gyncno NpUHSTHIX CUTHAJIOB.

112. Ha mytu nBmkeHus aBroMo0mns 4 cetodopa. Kaxapiid u3 HUX
¢ BeposiTHOCTRIO 0,5 mubo paspemiaer, auOO0 3ampemiaeT JalbHEHIIee
newkeHne. CB X — yncno cBeToopoB, NPOHICHHBIX aBTOMOOMIEM 10
MEPBOM OCTAHOBKH.

113. Ha yuyacTke uMeeTcs 5 OIHOTHITHBIX CTaHKOB, pPabOTaroIIux
HE3aBUCHMO ApYT oT apyra. KosdduureHT ucrnons3oBanus Ui Kaxa0-
ro cranka paseH (,8. CB X — uncno paboTarommx cTaHKOB.

114. BeposTHOCTH TOTO, YTO B OHOIMOTEKE HEOOXOAMMAasi CTYIEHTY
KHHTa cBOOOHA, paBHa (,6. B ropozae 4 6ubmmorexku. CB X — uncio 6uo-
JIMOTEK, KOTOPBIE MIOCETHUT CTY/IEHT, YTOOBI B35Th HY)KHYIO €My KHUTY.

115. JlBa cTpernka JenarT He3aBUCUMO JIPYT OT JpyTa IO JBa BBICTPE-
JIa 10 MHIIECHH. BeposaTHOCTh nonagaHusi B MUILCHB TSI IEPBOTO CTPENKA
pasna 0,6, mist BToporo — 0,8. CB X — uncio monajganuii B MUIIECHb.

116. U3 naptum B 10 u3menwnii, cpeqy KOTOPHIX 3 OpaKOBaHHBIX, BbI-
Opansl ciyyaitno 3 nzgenus. CB X — uncno OpakoBaHHBIX U3AEIHNA Cpe-
T BBIOpaHHBIX.

117. Barapest coctouT u3 4 opyauid. BeposTHOCTH TIOTTafaHus B 1IETh
pu OJHOM BeIcTpene uid 1, 2, 3 u 4 opynuii COOTBETCTBEHHO pPaBHBI
0,6, 0,7, 0,8, 0,75. CB X — xonn4ecTBO NOMaJaHU IPHU OJHOM 3aJirie Oa-
Tapeu.

118. Cpok ciry0bI mecTepeH KOpOOKH Tepead 3aBUCHT OT CIEIy-
IoIHX (aKTOPOB: YCTAJIOCTH MaTepHajia B OCHOBAHUH 3y0a, KOHTAaKTHBIX
HaNpsHKEHUH U )KECTKOCTH KOHCTPYKUMH. BeposTHOCTH OTKa3a Ka)xIoro
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¢akTopa coorBercTBeHHO paBnsl 0,1, 0,2, 0,15. CB X — uucno otkasas-
X (aKTOPOB B OJTHOM HCITLITAHUY.

119. Pabouwmii oOcnyxwuBaeT 4 cTaHka. BeposTHOCTH TOTO, 4TO B Te-
YyeHue 4aca 1-i, 2-i, 3-it u 4-if cTaHKH TOTPEOYIOT BHUMAaHHsI pabovero
cootBeTcTBeHHO paBubl 0,2, 0,1, 0,2, 0,3. CB X — yncno cTaHKOB, T0-
TpeOOBABIINX BHUMAHHS padodero.

120. B maATHOI0YHOM PaauONpHEMHHKE (BCe OJIOKH pa3iHdHbIC) I1e-
peropen oauH Oyok. [ ycTpaHeHHs HEMCIIPaBHOCTH HayJady B3sITHIHA
OJIOK 3aMEHsIeTCsl UCTIPaBHBIM OJIOKOM, TIOCJIe Yero mposepsiercs paborta
npuemHrka. CB X — 4ricio 3aMeHeHHBIX OJIOKOB.

B 3amauax 121-150 nanHa miioTHOCTh pacrpe/iesieHus BEPOSITHOCTH p(x).
Tpebyercs:

1) ompenenuTh 3HAUCHHE TApAMETpa d;

2) Haiitu QpyHkuuio pacnpenencuus F(x);

3) Haiitu MmaTemarnueckoe oxxunanue M(X) u nucnepcuro D(X);

4) moctpouts rpaduku p(x) u F(x).

0, x <0, 0, X <1,
121. p(x)={ax?, 0<x<10, 122. p(x)={ax, 1<x<3,
0, x>10. 0, X>3.
0, x <0, 0, x <1,
123. p(x) =4 ax®, 0<x<1, 124. p(x)={a(x-1), 1<x<2,
0, x>1. 0, X > 2.
0, x<1, 0, X <2,
125. p(x)=4a(x-1), 1<x<4, 126. p(x)=<ax®, 2<x<4,
0, X>4. 0, X>4.
0, Xx<-1, 0, X< 3,
127. p(x)={a(x+1)%, —1<x<3, 128. p(x)={a(x—3)°, 3<x<5,
0, x> 3. 0, X >5.
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129.

131.

133.

135.

137.

139.

p(x) =

p(X) =

p(x) =

p(x) =

p(x) =

p(x) =

0, X< ——,
2
. T
asin x, —§<XSO, 130.
0, x> 0.
0, X<2,
ax?, 2<x<3, 132.
0, X>3.
0, X <2,
a, 2<x<5, 134.
0, X >b,
0, Xx<-1,
a(x+1)%,-1<x<2, 136.
0, X> 2.
0, X <=2,
a(x+2)?, —2<x<5,138.
0, X > 5,
0, x<0,
asin 2x, 0<xsg, 140.
0, x>£.
2

0, X <0,
p(x) =4asin 2x, 0<x£%,
0, x> T
4
0, x <17,
p(x) =< a(x-1), 1< x<5,
0, X > 5.
0, X<=2,
p(x)=qa(x+2), —2<x<2,
0, X>2.
0, x <0,
p(x) ={ax®, 0<x<3,
0, x> 3.
0, x<-1,
p(x)=qa(x+1),-1<x<2,
0, X> 2.
0, x<1,
p(x)={a(x-1)?% 1<x<3,
0, X>3.
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141

143

145

147

149

- p() =

. p(x) =

. p(x) =

- p() =

- p() =

0,

X <1,

a(x-1)>%1<x<4,

0,

0,

X >4,

X<3,

a(x—3)*, 3<x<4,

0,

0,

X > 4.

X< 2,

a(x—2)%,2<x<3,

0,

0,

a(x+3)%,-3<x<0, 148.

0,

0,

a(x—2)2,2<x<4,

0,

X > 3.

X <=3,

x> 0.

X< 2,

X >4,

142.

144,

146.

150.

p(x) =

p(x) =

p(x) =

p(x) =

p(x) =

0, X< =2,
a(x+2)2,—2<x£4,
0, X >4,
0, X<=3,
a(x+3)2,-3<x<0,
0, x> 0.
0, x<0,

ax* 0<x<2,

0, x>2.

0, x<1,
a(x-1)%1<x<3,
0, x> 3.
0, Xx<-1,
a(x+1)%, -1<x<1,
0, x>1.

B 3agauax 151-180 CB X pacmpenesieHa 10 HOPMaJbHOMY 3aKOHY C
MAaTEMATUYCCKUM OXHUJIAHUEM a U CPCIAHHUM KBaJApPaTUYCCKHUM OTKIIOHE-
HUEM O .

Tpebyercs:

1) 3amucars p(x), F(X);
2) naiitn P(a < X <B);
3) HalitTu P(|X —a| <9).
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Ne 3amaun a c o B )
151 2,8 0,6 2,1 3,0 1,8
152 35 1,2 2,2 4.2 2,1
153 15 0,5 2,1 3,0 0,9
154 2,8 0,8 2,5 3,5 1,2
155 10 3 6 13 7.5
156 4 15 3 7 2,8
157 5 3 3,5 7 51
158 3 2 2 6 4.8
159 4.1 3,5 2 7 45
160 3,6 51 15 5,6 8,2
161 6,2 43 5 10 6,4
162 4.7 2,8 1,2 7,3 4.9
163 5,6 2,9 3,0 9,1 54
164 8,5 4,7 52 10,2 6,3
165 9,4 5,6 42 12,5 7,0
166 2,5 41 2,7 5,2 5,4
167 7,2 3,5 4.1 10,8 55
168 7,8 6,2 3,0 12,9 8,4
169 4,3 51 1,6 9,8 9,2
170 10,5 7,1 7,2 15,4 10,1
171 35 0,5 4.0 45 0,7
172 5,0 1,5 45 6,0 1,2
173 45 1,0 55 6,0 0,6
174 2,3 0,7 3,0 3,6 0,5
175 15 2,0 1,5 25 15
176 3,2 1,5 4.0 55 2,3
177 3,0 2,1 55 6,0 2,5
178 0,7 2,4 4.0 51 2,0
179 1,4 3,1 2,6 3,8 2,7
180 43 2,7 2,3 49 4.1

B 3apmauax 181-210 man nHTepBaJbHBIA CTaTUCTUYECKUH psif pac-
MpEeJIENIEHUS YacTOT 3KCIEPUMEHTAIbHBIX 3HAUYEHUI Clly4allHOW BEJU-

9quHBI X.
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Tpebyercs:

1)TOCTpOUTH TMOJIMTOH W TUCTOTPaMMy YacTOCTeH (OTHOCHUTEIBHBIX
gactoTt) CB X;

2) 1o BUY MOJMTOHA ¥ TUCTOTPaMMBI U, ICXOIS U3 MEXaHn3Ma o0pa-
3oBanus CB, cienath npeaBapuTenbHBIN BEIOOP 3aKOHA paclpeeNCHHs;

3) BBIUMCIUTD BBIOOPOUYHYIO CPEIHIOIO X; M UCIIPABIECHHOE CpEHEE

KBaJpaTHUECKOE OTKIOHEHHE S;

4) 3anmcarh TUMOTETHYHYIO (YHKIMIO PACIpeeNeHns] U IIIOTHOCTh
pacrnpeeneHuss;

5) HallTu HOBepHUTENIbHBIE MHTEPBAJIBI U1 MAaTEMAaTUYECKOTO OXKUAa-
HUS U CPEeIHEr0 KBaJpaTHUYECKOTO OTKJIOHEHHsSI IPU JOBEPUTEIBbHON Be-
posithoctr ¥ = 0,95;

6) HAlITH TEOPETUYECKHE YACTOTHl HOPMAIILHOTO 3aKOHA pacipe/ese-
HUS ¥ [IPOBEPUTH TUIIOTE3y O HOpMalbHOM pacnpenenenuu CB ¢ momo-
ipto kputepus [lupcona npu ypoHe 3HaunMoctu o = 0,05.

181. Jlaaer pe3ynmbTaThl HCIbITaHus cToWkocTH 200 yIUTMHEHHBIX
cBepn auaMeTpa 4 MM (B Jacax):

Xj ctorikocTh cBepyia | 3-3,2 | 3,2-34 | 3,4-36 | 3,6-3,8 |3,84
yacToTa Mj 16 50 70 44 20

182. lanbl pesynbTathl mccnenoBanus 100 HambUIeHHBIX 00pa3lioB
Ha NPOYHOCTH HATIBLLIEHHOTO CJI0s (B KT/MM?):

Xi IPOYHOCTH 2022 |2224| 2426 (2,6-2,8|2,8-3,0
yacToTa Mj 7 22 38 23 10

183. [lanbl pe3ynbTarhl UccaenoBanus Ha paspeiB 100 oOpasuoB aro-
pamoMuHus (B KI/MM?):

Xi IPCACH HIPOTHOCTH | 45 43 | 43 44 | 44-45 | 45-46 | 46-47
(B KI/MM?)

qacToTa M; 8 25 36 22 9
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184. [1anb! pe3ynbTaThl coaepxkanus pochopa (6 %) B 100 ayryHHBIX
oOpa3smax:

Xi COLCpIKaHHe 0,1-0,2 | 0,2-0,3| 0,3-0,4 |0,4-0,5|0,5-0,6
dhocdopa

gacToTa M; 7 22 38 24 9

185. Jlanbl pe3ynbraThl HcnbiTanus cToiikocTu 100 cBepi (B yacax):

Xi CTOHKOCTE | 19 5 99 5 995 27 5(27532.5|32.5-375 37,5425
(B gacax)

gacTora mj 7 20 44 20 9

186. [lanbl maHHBIe O cpeaHecyToyHoM mpobOere 100 aBTOMOOHIEH
ABTOKOJIOHHEI (B COTHSX KM):

Xi(cotnu km) | 1,2-1,6 1,6-20 | 2024 | 2428 | 2,8-3,2
yacTora mi 8 19 47 20 6

187. C aBromara oOpabaThiBatomiero BTyinkd auamerpa d = 40+
+ 0,2 MM B3siTa BeIOOpKaA u3nenuii 00beMoM 100. Pe3ynbraThl n3MepeHus
JMaMETPOB BTYJIOK ITPHUBE/ICHBI B TAOJUIIE:

Xi IMaMeTp 40,00— 40,04 40,08— 40,12 40,16
(B MM) 40,04 40,08 40,12 40,16 40,20
yacTora mi 8 19 44 20 9

188. B tabiuile mpuUBEACHBI CTATHCTUYECKHUE JAHHBIE O TPYIO0EMKO-
ctu (B MuHYyTax) omeparuu «KOHTpOIh MEXaHUIECKOTO COCTOSIHUS aB-
TOMOOWIIS TTOCIIE BO3BPAIICHHS B TapaX»:

Xi TPYZA0EMKOCTbh (B MHH.) 34145 |56|6-7|7-8|89
gacrora M; 6 8 [ 33 |3 |11 ] 7
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189. B tabnune npuBeneHbl CTATUCTUYECKUE JaHHBIE O TPYAOEMKOCTH
(B MHHYTax) OIlepali «PEMOHT BaJIHKa BOASHOTO HAcOCa aBTOMOOHIIS»:

Xi TPYZ0EMKOCTB (B MHH) 0-10 | 10-20 | 20-30 | 3040 |40-50
yacToTa M; 17 47 70 46 20

190. [anbl pe3ynbraThl HenbiTanus croiikoctr 100 dpes (B yacax):

Xi CTOMKOCTBH (B 4ac) 21-26 | 26-31 | 31-36 | 36-41 |41-46
gacrora M; 8 21 43 21 7

191. JlaHel cBeneHHWST O pacXojie BOJBI, MCIIONB3YEMOUW IEXOM IS
TEXHUYECKUX Hyk/ B Tedenue 100 aueit (B M°):

Xi pacxoz (B M%) 8-12 | 12-16 | 1620 | 2024 | 24-28

gacTora mi 7 25 36 22 10

192. Jlansl KBapTalbHbIC JAHHBIE O CPEIHECYTOYHOM Ipodere
100 aBTOMOOMIIEH (B KM):

120-| 140- | 160- | 180- | 200-

Xi CpEIHECYTOUHBIH poler 140 | 160 180 200 | 220

yacTora mi 9 21 40 18 12

193. /lanbl 3HaYCHUS] TEMIIEPATYphl Maciia B JIBUTATENIe aBTOMOOMIIS
benA3 npu cpeaHIX CKOPOCTSX:

XiTeMnepatypa (B rpanycax)  |40-45] 45-50 | 50-55 | 55-60 |60-65
gacrora M; 8 17 46 18 11

194. Jlanbl pa3mMepsl BHYTPEHHETO THaMeTpa TailKu (B MM):

10,00- | 10,02— | 10,04- | 10,06— | 10,08—
10,02 10,04 10,06 | 10,08 | 10,10
JacToTa M; 9 16 47 21 7

Xj amaMeTp (B MM)
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195. lans! pazmepsl ntuamerpoB 100 oTBepcTHil, MPOCBEPICHHBIX OJ1-
HUM U TEM K€ CBEPJIOM:

8,02— | 8,07- | 8,12— | 8,17— | 8,22—
8,07 8,12 8,17 8,22 8,27
yacTora mj 10 19 38 21 12

Xj auaMeTp (B MM)

196. laHbl pe3ynbTaThl H3MEPEHUS TUAMETpPa BallkKa, 00paboTaHHO-
T'O OJTHOIITUHICTHHBIM aBTOMATOM:

19,80-119,85—| 19,90- | 19,95- | 20,00—| 20,05—
19,85 |1 19,90 | 19,95 | 20,00 | 20,05 | 20,10
gacToTa M; 6 15 27 32 14 6

Xj anaMeTp (B MM)

197. JlaHbl pe3ynbTaThl UCCICIOBAHUS TPAHYIISIMA MAPTHH MTOPOIITKA
(B MKM):

Xirpanynsius (B8 Mkm) | 040 | 40-80 | 80-120 | 120-160 | 160-200

yacTora mi 7 23 35 26 9

198. Jlanbl pe3ysbraThl HAOMIOJACHHUN 32 CPOKOM CIIyKObI 150 ofHO-
THUITHBIX CTAHKOB JI0 BBIXO/Ia 3a MPEJIeNbl HOPM (B MecsIax JIByXCMEHHOM
paboTHI):

Xi CpOK (B Mecs1ax) 18-20 | 20-22| 22-24 | 2426 | 26-28
gacToTa M; 15 27 61 29 18

199. Jlansl pe3yabTaThl H3MepeHus TOMIIUHBI (B ¢cM) 100 CIroasHbIX
MIPOKJIAIO0K:

Xi ronmmHa (B cm) |0,20-0,26|0,26-0,32 | 0,32-0,38 |0,38-0,44/0,44-0,50

gacTtoTra M; 13 19 48 12 8

200. Jansbr nuametpsl 100 BamkoB nocie TUTM(GOBKH (B MM):

Xi muameTp (B mm) 20,0-20,1|20,1-20,2|20,2-20,3 | 20,3-20,4 | 20,4-20,5
yacTtoTa Mj 11 23 49 10 7
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201. HaHI)I CBCACHHA O pacxXxoAac€ BOAbI IA TEXHUUYCCKHUX HYXKI 3a

100 nueii:

Pacxox BobI, M° 8-10 | 10-12 | 12-14 | 14-16 | 16-18

gacTtoTa M; 9 23 36 24 8
202. JlaHb! pe3yabpTaThl UCIbITAaHHUS Ha pa3pbiB 100 00pasios:

[Ipenen mpouHocTH 42-43 43-44 | 44-45 | 4546 | 46-47

gacToTa M; 8 23 37 25 7

203. Hansl ceenenus o cpeaaecytogaoM npodere 100 apromoOwmtei:

[Tpober, kM

150-170

170-190

190-210

210-230

230-250

gacToTa M;

10

24

34

25

7

204. Jlanbl tuamMeTpbl BTYJIOK Mocje NITH(OBKU:

Jnametp, mm | 40,1-40,2 | 40,2-40,3 | 40,3-40,4 |40,4-40,5| 40,5-40,6

gacTtoTa M; 9 26 34 24 7
205. lana Tpy10€MKOCTb OIepalivH:

TPYAOEMKOCTh, MUH 8-10 | 10-12 | 12-14 | 14-16 | 16-18

gacTtoTa M; 8 15 54 16 7

206. Tanbl TeMIIepaTypbl Maclia B JIBUTATelIe TIPU CPEIHUX CKOPOCTSIX

Temmneparypa t, °C 4042 | 42-44 | 44-46 | 46-48 | 48-50
gacToTa M; 10 22 35 25 8
207. [laHbl OTKJIOHEHHUS TUAMETPOB BAJIMKOB OT HOMHUHAJIA:
OTKJIIOHEHHE, MKM 0-5 | 5-10 10-15 15-20 | 20-25
yacToTa M 6 24 42 20 8
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208. Jlanb! pe3yapTaThl M3MEPEHUS IUAMETPOB BTYJIOK

Junamerp, mm | 9,74-9,76 | 9,76-9,78 |9,78-9,80/9,80-9,82| 9,82-9,84

9acToTa M; 6 14 48 24 8
209. Jlanb! pe3yabpTaThl UCIIBITAHUS CTOMKOCTH (pes:

Croiixkocts, u | 22,5-27,5 |27,5-32,5| 32,5-37,5|37,5-42,5|42,5-47,5

9acToTa M; 6 21 44 22 7
210. Hanst pesyneraTsl croiikoctr 100 cBepur:

Crolikoctb, u | 17,5-22,5|22,5-27,5| 27,5-32,5 | 32,5-37,5 | 37,5-42,5

yacTtoTa M; 7 21 45 21 6
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3nauenus pyHkuuu @(X) =

HNPUJIOKEHUA

1
——e
\ 2T

punoxenue 1

N

X

2

0

1

2

3

4

5

6

7

8

9

0,0

0,3989

0,3989

0,3989

0,3988

0,3986

0,3084

0,3982

0,3980

0,3977

0,3973

0,1

0,3970

0,3965

0,3961

0,3956

0,3951

0,3945

0,3939

0,3932

0,3025

0,3918

0,2

0,3910

0,3902

0,389%4

0,3885

0,3876

0,3867

0,3857

0,3847

0,3836

0,3825

0,3

0,3814

0,3802

0,3790

0,3778

0,3765

0,3752

0,3739

0,3726

0,3712

0,3697

0,4

0,3683

0,3668

0,3652

0,3637

0,3621

0,3605

0,3589

0,3572

0,3555

0,3538

0,5

0,3521

0,3503

0,3485

0,3467

0,3448

0,3429

0,3410

0,3391

0,3372

0,3352

0,6

0,3332

0,3312

0,3292

0,3271

0,3251

0,3230

0,3209

0,3187

0,3166

0,3144

0,7

0,3123

0,3101

0,3079

0,3056

0,3034

0,3011

0,2989

0,2966

0,2943

0,2920

0,8

0,2897

0,2874

0,2850

0,2827

0,2804

0,2780

0,2756

0,2732

0,2709

0,2685

0,9

0,2661

0,2637

0,2613

0,2589

0,2565

0,2541

0,2516

0,2492

0,2468

0,2444

1,0

0,2420

0,2396

0,2371

0,2347

0,2323

0,2299

0,2275

0,2251

0,2227

0,2203

11

0,2179

0,2155

0,2131

0,2107

0,2083

0,2059

0,2036

0,2012

0,1989

0,1965

1,2

0,1942

0,1919

0,1895

0,1872

0,1849

0,1826

0,1804

0,1781

0,1758

0,1736

13

0,1714

0,1691

0,1669

0,1647

0,1626

0,1604

0,1582

0,1561

0,1539

0,1518

1,4

0,1497

0,1476

0,1456

0,1435

0,1415

0,139%4

0,1374

0,1354

0,1334

0,1315

15

0,1295

0,1276

0,1257

0,1238

0,1219

0,1200

0,1182

0,1163

0,1145

0,1127

1,6

0,1109

0,1092

0,1074

0,1057

0,1040

0,1023

1006

0989

0973

0957

1,7

0,0940

0,0925

0,0909

0,0893

0,0878

0863

0,0846

0,0833

0,0818

0,0804

18

0,0790

0,0775

0,0761

0,0748

0,0734

0,0721

0,0707

0,0694

0,0681

0,0669

19

0,0656

0,0644

0,0632

0,0620

0,0608

0,0596

0,0584

0,0573

0,0562

0,0551

2,0

0,0540

0,0529

0,0519

0,0508

0,0498

0,0488

0,0478

0,0468

0,0459

0,0449

2,1

0,0440

0,0431

0,0422

0,0413

0,0404

0,0396

0,0387

0,0379

0,0371

0,0363

2,2

0,0355

0,0347

0,0339

0,0332

0,0325

0,0317

0,0310

0,0303

0,0297

0,0290

2,3

0,0283

0,0277

0,0270

0,0264

0,0258

0,0252

0,0246

0,0241

0,0235

0,0229

2,4

0,0224

0,0219

0,0213

0,0208

0,0203

0,0198

0,0194

0,0189

0,0184

0,0180
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OxoHuaHue npuioxeHus 1

0

1

2

3

4

5

6

7

8

9

2,5

0,0175

0,0171

0,0167

0,0163

0,0158

0,0154

0,0151

0,0147

0,0143

0,0139

2,6

0,0136

0132

0,0129

0,0126

0,0122

0,0119

0,0116

0,0113

0,0110

0,0107

2,7

0,0104

0,0101

0,0099

0,0096

0,0093

0,0091

0,0088

0,0086

0,0084

0,0081

2,8

0,0079

0,0077

0,0075

D,0,0073

0,0071

0,0069

0,0067

0,0065

0,0063

0,0061

2,9

0,0060

0,0058

0,0056

0,0055

0,0053

0,0051

0,0050

0,0048

0,0047

0,0046

3,0

0,0044

0,0043

0,0042

0,0040

0,0039

0,0038

0,0037

0,0036

0,0035

0,0034

31

0,0033

0,0032

0,0032

0,0030

0,0029

0,0028

0,0027

0,0026

0025

0025

3,2

0,0024

0,0023

0,0022

0,0022

0,0021

0,0020

0,0020

0,0019

0,0018

0,0018

33

0,0017

0,0017

0,0012

0,0016

0,0015

0,0015

0,0014

0,0014

0,0013

0,0013

34

0,0012

0,0012

0,0010

0,0011

0,0011

0,0010

0,0010

0,0010

0,0009

0,0009

3,5

0,0009

0,0008

0,0008

0,0008

0,0008

0,0007

0,0007

0,0007

0,0007

0,0006

3,6

0,0006

0,0006

0,0006

0,0005

0,0005

0,0005

0,0005

0,0005

0,0005

0,0004

3,7

0,0004

0,0004

0,0004

0004

0,0004

0,0004

0,0003

0,0003

0,0003

0,0003

3,8

0,0003

0,0003

0,0003

0,0003

0,0003

0,0002

0,0002

0,0002

0,0002

0,0002

3,9

0,0002

0,0002

0,0002

0,0002

0,0002

0,0002

0,0002

0,0002

0,0001

0,0001
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[Tpunoxenue 2
poxt
——[e 2dt
\/27r£

3navyenuns Qynkiun Jlammaca d(X) =

X D(X) X D(X) X D(x) X D(x)

0,00 0,0000 0,32 0,1255 0,64 0,2389 0,96 0,3315

0,01 0,0040 0,33 0,1293 0,65 0,2422 0,97 0,3340

0,02 0,0080 0734 0,1331 0,66 0,2454 0,98 0,3365

0,03 0,0120 0,35 0,1368 0,67 0,2486 0,99 0,3389

0,04 0,0160 0,36 0,1406 0,68 0,2517 1,00 0,3413

0,05 0,0199 0,37 0,1443 0,69 0,2549 2,01 0,3438

0,06 0,0239 0,38 0,1480 0,70 0,2580 1,02 0,3461

0,07 0,0279 0,39 0,1517 0,71 0,2611 1,03 0,3485

0,08 0,0319 0,40 0,1554 0,72 0,2642 1,04 0,3508

0,09 0,0359 0,41 0,1591 0,73 0,2673 1,05 0,3531

0,10 0,0398 0,42 0,1628 0,74 0,2703 1,06 0,3554

0,11 0,0438 0,43 0,1664 0,75 0,2734 1,07 0,3577

0,12 0,0478 0,44 0,1700 0,76 0,2764 1,08 0,3599

0,13 0,0517 0,45 0,1736 0,77 0,2794 1,09 0,3621

0,14 0,0557 0,46 0,1772 0,78 0,2823 1,10 0,3643

0,15 0,0596 0,47 0,1808 0,79 0,2852 1,11 0,3665

0,16 0,0636 0,48 0,1844 0,80 0,2881 1,12 0,3686

0,17 0,0675 0,49 0,1879 0,81 0,2910 1,13 0,3708

0,18 0,0714 0,50 0,1915 0,82 0,2939 1,14 0,3729

0,19 0,0753 0,51 0,1950 0,83 0,2967 1,15 0,3749

0,20 0,0793 0,52 0,1985 0,84 0,2995 1,16 0,3770

0,21 0,0832 0,53 0,2019 0,85 0,3023 1,17 0,3790

0,22 0,0871 0,54 0,2054 0,86 0,3051 1,18 0,3810

0,23 0,0910 0,55 0,2088 0,87 0,3078 1,19 0,3830

0,24 0,0948 0,56 0,2123 0,88 0,3106 1,20 0,3849

0,25 0,0987 0,57 0,2157 0,89 0,3133 1,21 0,3869

0,26 0,1026 0,58 0,2190 0,90 0,3159 1,22 0,3883

0,27 0,1064 0,59 0,2224 091 0,3186 1,23 0,3907

0,28 0,1103 0,6, 0,2257 0,92 0,3212 1,24 0,3925

0,29 0,1141 0,61 0,2291 0,93 0,3238 1,25 0,3944

0,30 0,1179 0,62 0,2324 0,94 0,3264

0,31 0,1217 0,63 0,2357 0,95 0,3289




OxoHuYaHuE NPUIIOKEHNUS 2

X D(Xx) X D(Xx) X D(Xx) X D(X)
1,26 0,3962 1,59 0,4441 1,92 0,4726 2,50 0,4938
1,27 0,3980 1,60 0,4452 1,93 0,4732 2,52 0,4941
1,28 0,3997 1,61 0,4463 1,94 0,4738 1,54 0,4945
1,29 0,4015 1,62 0,4474 1,95 0,4744 2,56 0,4948
1,30 0,4032 1,63 0,4484 1,96 0,4750 2,58 0,4951
1,31 0,4049 1,64 0,4495 1,97 0,4756 2,60 0,4953
1,32 0,4066 1,65 0,4505 1,98 0,4761 2,62 0,4956
1,33 0,4082 1,66 0,4515 1,99 0,4767 2,64 0,4959
1,34 0,4099 1,67 0,4525 2,00 0,4772 2,66 0,4961
1,35 0,4115 1,68 0,4535 2,02 0,4783 2,68 0,4963
1,36 0,4131 1,69 0,4545 2,04 0,4793 2,70 0,4965
1,37 0,4147 1,70 0,4554 2,06 0,4803 2,72 0,4967
1,38 0,4162 1,71 0,4564 2,08 0,4812 2,74 0,4969
1,39 0,4177 1,72 0,4573 2,10 0,4821 2,76 0,4971
1,40 0,4192 1,73 0,4582 2,12 0,4830 2,78 0,4973
1,41 0,4207 1,74 0,4591 2,14 0,4838 2,80 0,4974
1,42 0,4222 1,75 0,4599 2,16 0,4846 2,82 0,4976
1,43 0,4236 1,76 0,4608 2,18 0,4854 2,84 0,4977
1,44 0,4251 1,77 0,4616 2,20 0,4861 2,86 0,4979
1,45 0,4265 1,78 0,4625 2,22 0,4868 2,88 0,4980
1,46 0,4279 1,79 0,4633 2,24 0,4875 2,90 0,4981
1,47 0,4292 1,80 0,4641 2,26 0,4881 2,92 0,4982
1,48 0,4306 1,81 0,4649 2,28 0,4887 2,94 0,4984
1,49 0,4319 1,82 0,4656 2,30 0,4893 2,96 0,4985
1,50 0,4332 1,83 0,4664 2,32 0,4898 2,98 0,4986
1,51 0,4345 1,84 0,4671 2,34 0,4904 3,00 0,49865
1,52 0,4357 1,85 0,4678 2,36 0,4909 3,20 0,49931
1,53 0,4370 1,86 0,4686 2,38 0,4913 3,40 0,49966
1,54 0,4382 1,87 0,4693 2,40 0,4918 3,60 0,499841
1,55 0,4394 1,88 0,4699 2,42 0,4922 3,80 0,499928
1,56 0,4406 1,89 0,4706 2,44 0,4927 4,00 0,499968
1,57 0,4418 1,90 0,4713 2,46 0,4931 4,50 0,499997
1,58 0,4429 1,91 0,4719 2,48 0,4934 5,00 0,499997
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[Mpunoxenue 3

3nayenus QyHKIUHA Xi;v; P(x? > Xi;v) =a

via 0,20 0,10 0,05 0,02 0,01 0,001
1 1,642 2,706 3,841 5,412 6,635 10,827
2 3,219 4,605 5,991 7,824 9,210 13,815
3 4,642 6,251 7,815 9,837 11,345 16,266
4 5,989 7,779 9,488 11,668 13,277 18,467
5 7,289 9,236 11,070 13,388 15,086 20,515
6 8,558 10,645 12,592 15,033 16,812 22,457
7 9,803 12,017 14,067 16,622 18,475 24,322
8 11,030 13,362 15,507 18,168 20,090 26,125
9 12,242 14,684 16,919 19,679 21,666 27,877
10 13,442 15,987 18,307 21,161 23,209 29,588
11 14,631 17,275 19,675 22,618 24,725 31,264
12 15,812 18,549 21,026 24,054 26,217 32,909
13 16,985 19,812 22,362 25,472 27,688 34,528
14 18,151 21,064 23,685 26,683 29,141 36,123
15 19,311 22,307 24,996 28,259 30,578 37,697
16 20,465 23.542 26,296 29,633 32,000 39,252
17 21,615 24,769 27,587 30,995 33,409 40,790
18 22,760 25,989 28,869 32,346 34,805 42,312
19 23,900 27,204 30,144 33,687 36,191 43,820
20 25,038 28,412 31,410 35,020 37,566 45,315
21 26,171 29,615 32,671 36,343 38,932 46,797
22 27,301 30,813 33,924 37,659 40,289 48,268
23 28,429 32,007 35,172 38,968 41,638 49,728
24 29,553 33,196 36,415 40,270 42,980 51,179
25 30,675 34,382 37,652 41,566 44,312 52,620
26 31,795 35,563 38,885 42,856 45,642 54,052
27 32,912 36,741 40,113 44,140 46,963 55,476
28 34,027 37,916 41,337 45,419 48,278 56,893
29 35,139 39,087 42,557 46,693 49,588 58,302
30 36,250 40,256 43,773 47,962 50,892 59,703
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Pacnipenenenue CTbroeHTa

[Mpunoxenue 4

o0

3navenns 1., ynoBneTsopsoT ycnosuto P(t>t,.,) = _[S (t,v)dt=«

Ty
via | 040 | 0,30 | 0,20 | 0,10 | 0,05 | 0,025 | 0,010 | 0,005 | 0,001 | 0,0005
1 0,325 | 0,727 | 1,376 | 3,078 | 6,314 | 12,71 | 31,82 | 63,66 | 318,3 | 636,6
2 0,289 10,617 | 1,061 | 1,886 | 2,920 | 4,303 | 6,965 | 9,925 | 22,33 | 32,60
3 0,277 10,584 | 0,978 | 1,638 | 2,353 | 3,182 | 4,541 | 5,841 | 10,22 | 12,94
4 0,271 [ 0,569 | 0,941 | 1,533 | 2,132 | 2,776 | 3.747 | 4,604 | 7,173 | 8,610
5 0,267 | 0,559 1 0,920 | 1,476 | 2,015 | 2,571 | 3,365 | 5,032 | 5,893 | 6,859
6 0,265 | 0,553 | 0,906 | 1,440 | 1,943 | 2,447 | 3,143 | 3,707 | 5,208 | 5,959
7 0,263 | 0,549 |1 0,896 | 1,415 | 1,895 | 2,365 | 2,998 | 3,499 | 4,785 | 5,405
8 0,262 | 0,546 |1 0,889 | 1,397 | 1,860 | 2,306 | 2,896 | 3,355 | 4,501 | 5,041
9 0,261 | 0,543 10,883 | 1,383 | 1,833 | 2,262 | 2,821 | 3,250 | 4,297 | 4,781
10 | 0,260 | 0,542 | 0,879 | 1,372 | 1,812 | 2,228 | 2,764 | 3,169 | 4,144 | 4,587
11 | 0,260 | 0,540 | 0,876 | 1,363 | 1,796 | 2,201 | 2,718 | 3,106 | 4,025 | 4,437
12 10,259 10,539 | 0,873 1,356 | 1,782 | 2,179 | 2,681 | 3,055 | 3,930 | 4,318
13 |0,259 10,538 | 0,870 | 1,350 | 1,771 | 2,160 | 2,650 | 3,012 | 3,852 | 4,221
14 10,258 | 0,537 | 0,868 | 1,345 | 1,761 | 2,145 | 2,624 | 2,977 | 3,787 | 4,140
15 |0.258 | 0,536 | 0,866 | 1.341 | 1,753 | 2,131 | 2,602 | 2,947 | 3,733 | 4,073
16 |0,258 | 0,535 | 0,865 | 1,337 | 1,746 | 2,120 | 2,583 | 2,921 | 3,686 | 4,015
17 10,257 {0,534 0,863 | 1,333 | 1,740 | 2,110 | 2,567 | 2,898 | 3,646 | 3,965
18 | 0,257 10,534 0,862 | 1,330 | 1,734 | 2,101 | 2,552 | 2,878 | 3,611 | 3.922
19 |0,257 10,533 0,861 | 1,328 | 1,729 | 2,093 | 2,539 | 2,861 | 3,579 | 3,883
20 10,257 10,533 0,860 | 1,325 | 1,725 | 2,086 | 2,528 | 2,845 | 3,552 | 3,850
21 10,257 10,532 0,859 | 1,323 |1,721 | 2,080 | 2,518 | 2,831 | 3,527 | 3,819
22 10,256 | 0,532 {0,858 | 1,321 | 1,717 | 2,074 | 2,508 | 2,819 | 3,505 | 3,792
23 10,256 | 0,532 | 0,858 | 1,319 | 1,714 | 2,069 | 2,500 | 2,807 | 3,485 | 3,767
24 10,256 | 0,531 0,857 | 1,318 | 1,711 | 2,064 | 2,492 | 2,797 | 3,467 | 3,745
25 10,256 10,531 0,856 | 1,316 | 1,708 | 2,060 | 2,485 | 2,787 | 3,450 | 3,725
26 | 0,256 | 0,531 | 0,856 | 1,315 | 1,7j6 | 2,056 | 2,479 | 2,779 | 3,435 | 3,707
27 10,256 | 0,531 {0,855 1,314 | 1,703 | 2,052 | 2,473 | 2,771 | 3,421 | 3,690
28 10,256 {0,530 0,855 | 1,313 | 1,701 | 2,048 | 2,467 | 2,763 | 3,408 | 3,674
29 10,256 10,530 |0,854 | 1,311 | 1,699 | 2,045 | 2,462 | 7,756 | 3,396 | 3,659
30 [0,256 | 0,530 | 0,854 | 1,310 | 1,697 | 2,042 | 2,457 | 2,750 | 3,385 | 3,646
40 |0,255 (0,529 10,851 | 1,303 | 1,684 | 2,021 | 2,423 | 2,704 | 3,307 | 3,551
50 0,255 ]0,528 |1 0,849 | 1,298 | 1,676 | 2,009 | 2,403 | 2,678 | 3,262 | 3,495
60 |0,254 0,527 10,848 | 1,296 | 1,671 | 2,000 | 2,390 | 2,660 | 3,232 | 3,460
80 [0,254 | 0,527 | 0,846 | 1,292 | 1,664 | 1,990 | 2,374 | 2,639 | 3,195 | 3,415
100 | 0,254 | 0,526 | 0,845 | 1,290 | 1,660 | 1,984 | 2,365 | 2,626 | 3,174 | 3,389
200 | 0,254 | 0,525 {0,843 | 1,286 | 1,653 | 1,972 |2,345]2,601 | 3,131 | 3,339
500 | 0,253 | 0,525 (0,842 | 1,283 | 1,648 | 1.965 | 2,334 | 2,586 | 3,106 | 3,310
o 0,253 10,524 (0,842 ]1,282|1,645| 1,960 | 2,326 | 2,576 | 3,090 | 3,291
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[Mpunoxxenue 5

3navyenus QyHKIMH L., Xg —t " S ca<xgtt N S

Y5 a \/ﬁ a \/ﬁ
n\y 0,95 0,99 0,999 n\y 0,95 0,99 0,999
5 2,78 4,60 8,61 20 2,093 2,861 3,883
6 2,57 4,03 6,86 25 2,064 2,797 3,745
7 2,45 3,71 5,96 30 2,045 2,756 3,659
8 2,37 3,50 541 35 2,032 2,720 3,600
9 2,31 3,36 5,04 40 2,023 2,708 3,558
10 2,26 3,25 4,78 45 2,016 2,692 3,527
11 2,23 3,17 4,59 50 2,009 2,679 3,502
12 2,20 3,11 4,44 60 2,001 2,662 3,464
13 2,18 3,06 4,32 70 1,996 2,649 3,439
14 2,16 3,01 4,22 80 1,991 2,640 3,418
15 2,15 2,98 4,14 90 1,987 2,633 3,403
16 2,13 2,95 4,07 100 1,984 2,627 3,392
17 2,12 2,92 4,02 120 1,980 2,617 3,374
18 2,11 2,90 3,97 © 1,960 2,576 3,291

19 2,10 2,88 3,92
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[Mpunoxenue 6

3HaueHus ko3P UIMEHTOB ¢h U Oy; S <o <(,S

Y 0,99 0,98 0,95 0,00
-n_1] & dz a1 4z a1 P a1 P
1 0,356 15,0 0,388 79,8 0,446 31,9 0,510 15,9
2 0,434 14,1 0,466 9,97 0,521 6,28 0,578 4,40
3 0,483 | 6,47 0,514 511 0,566 3,73 0,620 2,92
4 0,519 | 4,39 0,549 3,67 0,599 2,87 0,649 2,37
5 0,546 | 3,48 0,576 3,00 0,624 2,45 0,672 2,090
6 0,569 | 2,98 0,597 2,62 0,644 2,202 0,690 1,916
7 0,588 | 2,66 0,616 2,377 0,661 2,035 0,705 1,797
8 0,604 | 2,440 0,631 2,205 0,675 1,916 0,718 1,711
9 0,618 | 2,277 0,644 2,076 0,688 1,826 0,729 1,645
10 0,630 | 2,154 0,656 1,977 0,699 1,755 0,739 1,593
11 0,641 | 2,056 0,667 1,898 0,708 1,698 0,748 1,550
12 0,651 | 1,976 0,676 1,833 0,717 1,651 0,755 1,515
13 0,660 | 1,910 0,685 1,779 0,725 1,611 0,762 1,485
14 0,669 | 1,854 0,693 1,733 0,732 1,577 0,769 1,460
15 0,676 | 1,806 0,700 1,694 0,739 1,548 0,775 1,437
16 0,683 | 1,764 0,707 1,659 0,745 1,522 0,780 1,418
17 0,690 | 1,727 0,713 1,629 0,750 1,499 0,785 1,400
18 0,696 | 1,695 0,719 1,602 0,756 1,479 0,790 1,385
19 0,702 | 1,668 0,725 1,578 0,760 1,460 0,794 1,370
20 0,707 | 1,640 0,730 1,556 0,765 1,414 0,798 1,358
21 0,712 | 1,617 0,734 1,536 0,769 1,429 0,802 1,346
23 0,722 | 1,576 0,743 1,502 0,777 1,402 0,809 1,326
24 0,726 | 1,558 0,747 1,487 0,781 1,391 0,812 1,316
25 0,730 | 1,541 0,751 1,473 0,784 1,380 0,815 1,308
26 0,734 | 1,526 0,755 1,460 0,788 1,371 0,818 1,300
27 0,737 | 1,512 0,758 1,448 0,791 1,361 0,820 1,293
29 0,744 | 1,487 0,765 1,426 0,796 1,344 0,825 1,279
30 0,748 | 1,475 0,768 1,417 0,799 1,337 0,828 1,274
40 0,774 | 1,390 0,792 1,344 0,821 1,279 0,847 1,228
50 0,793 | 1,336 0,810 1,297 0,837 1,243 0,861 1,199
60 0,808 | 1,299 0,824 1,265 0,849 1,217 0,871 1,179
70 0,820 | 1,272 0,835 1,241 0,858 1,198 0,879 1,163
80 0,829 | 1,250 0,844 1,222 0,866 1,183 0,886 1,151
90 0,838 | 1,233 0,852 1,207 0,873 1,171 0,892 1,141
100 | 0,845 | 1,219 0,858 1,195 0,878 1,161 0,897 1,133
200 | 0,887 | 1,15 0,897 1,13 0,912 1,11 0,925 1,09
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