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1.IHIOACHUTEJIBHASA 3AIINCKA

MeTtoanyeckue ykazaHus 1O BBIIIOJHEHUIO MPAKTHUECKUX (J1a0OpaTOPHBIX) paboT MO
yueOHON aucuuiuiiHe «Teopusi BepOSITHOCTH M MATeMATHYeCKasi CTATHCTHKA»
npeaHazHayeHsl g cTyneHToB cnenuansHoctu 09.02.07 UndopmannonHbie CUCTEMBI U
IpOrpaMMHUPOBAHKE, COCTABJIEHBI B COOTBETCTBUU C pabOyeil mporpaMMoil AUCIUILITNHBI
«Teopusi BepOATHOCTH W MaTeMaTH4YeCKasi CTATHCTHKA» C Y4ETOM PEKOMEHJaluui
TpedoBannii MuH. 06p. (momemienre kabunera Teopun BEpOSTHOCTH U MaTEMATHUECKON
CTAaTHUCTUKH JOJDKHBI YJOBJIETBOPITH TPEOOBAHUSM CAHUTAPHO-3MUAEMUOIOTMUECKUX
npaBwii u HopMmatuBoB (CanlluH 2.42 Ne 178-02), u OCHAIIEHO THUIIOBBHIM
o0Opy/sOBaHHEM, YyKa3aHHbIM B  HAcCTOSIIIMX  TpPEOOBAaHUAX, B TOM  4YHCIIE
CHEMAIM3UPOBAHHON yUeOHONH MeOeNbl0 U CpEeACTBaMU OOydYeHUs, TOCTATOYHBIMHU JJIs
BBINOJIHEHUS. TPEOOBAHMI K YPOBHIO TOJATOTOBKM OOYYAIOIIMXCA') M HampaBieHbl Ha
OBJIAJICHHE CIEAYIOIHUMU KOMIIETCHIUSAMU:

OK 1. BoiOupate  crocoObl  pemeHuss 3aj1ad  Ipo(eCCUOHAIBHOW  IE€ATENbHOCTH,
IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 2. OcyiecTBisITh NOUCK, aHAIU3 U MHTEPIPETALNI0 HHPOPMALIMH, HEOOXOAUMOMN ISt
BBITMIOJTHEHUSI 3a/1a4 MPOPECCUOHATIBHON eI TeIbHOCTH

OK 4. PabGoTtath B KOJJIEKTHBE U KOMaHae, 3P(EKTUBHO B3aUMOACHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJIMEHTAMHU.

OK 5. Ucnonb3oBaTh ~ MHGOPMAIIMOHHO —  KOMMYHHUKAIIMOHHBIE  TEXHOJOTHU B
po(heCcCUOHATIBHOM IeATENbHOCTH.

OK 9. Ucnonb30BaTh MHOPMALIMOHHBIE TEXHOJIOTUN B IPO(HECCUOHATBHOM JEATENbHOCTH
OK10. Ilonp3oBaTbCsi NpodeccHOHANbHOM JOKyMEHTAallMEe Ha TOCYyJapCTBEHHOM MU
MHOCTPAaHHOM SI3bIKaxX

MeTtoauueckue yka3zaHUs SIBISIOTCA YacTblO y4eOHO-METOAMYECKOTO KOMIUIEKCa IO
mucuuivinHe «Teopusi BepOATHOCTHM M MaTeMaTHYeCKasi CTATHCTHKA» M COJEpXKaT
3a/laHus, yKa3aHWd [ BBIIOJHEHUS IPAKTUYECKUX (J1abopaTOpHbIX) padorT,
TEOPETUYECKHI MMUHUMYM M T.M. llepen BbIMOTHEHHEM MPaKTUUYECKOW pabOThl KaxKAbIH
CTYJEHT 00s13aH MOKa3aTh CBOIO TOTOBHOCTb K BBIIIOJIHEHUIO PaOOTHI:

- IPOWUTH MHCTPYKTAX MO TEXHUKU OE30MaCHOCTH;
- OTBETUTH HA TEOPETUYECKHE BOIPOCHI ITPETO1aBaTEIS.
[To oxoHuaHuIO pabOTHI CTYAEHT OOPMIIIET OTUYET B TETPAIX U 3AIIMILIAET CBOIO padoTy.
B pesynbraTte BBINOIHEHUS MTOJHOTO 00beMa MPAKTUYECKUX PadOT CTYIEHT AOKEH yMeTh:
—  IlpumeHATH CTaHZAPTHBIE METOABI U MOJEIM K PEIICHUIO BEPOSTHOCTHBIX MU
CTAaTUCTUYECKUX 3a/1a4;
—  Hcnonp3oBaTh pacueTHble (OpPMYIbl, TpapUKU MPU PEIICHUH CTATUCTHYECKHUX
3aj1ay;
—  IlpuMmeHATh COBpEMEHHBIE MAKEThl MNPUKIAIHBIX MPOrpaMM MHOTOMEPHOIO
CTATUCTUYECKOTO aHAIN3a;
—  IIpumeHATh COBpEMEHHBIE NIAKETHl IPUKIAAHBIX IIPOrpaMM IIPpU PEIICHHUH
po(heCCHOHANIBHBIX 3a/au.
ITpu nmpoBeneHUM MPAKTUYECKUX padOT MPUMEHSIOTCS CIEAYIOLIME TEXHOJOTUU U METOMbI
00yueHus:
1. pOOJIEMHO-TIOMCKOBBIX TEXHOJIOTUIA
2. TECTOBbIE TEXHOJOTUHU

L Cwm. [Imcemo MunoOpHayku P® ot 24 Hos6ps 2011 r. N MI-1552/03 «O6 ocHamernn o01ieo0pa3oBaTeabHBIX
YUPEXKICHUI y4eOHBIM U y4eOHO-1a00paTOpHBIM 000PYA0BaHUEM»

4



IMopsaaok BeINOJTHEHUS] padOThI:

l.
2.
3.

N3yunth MHCTPYKIIMIO K MPAKTUYECKOU paboTe.
BremmomHuThs 3a51a0ue.
OdopmuTs oTuer.

Conepikanue oTuyera:

1.
2.
3.
4.

Tewma.

Llenb.

MatepuansHoe oOecrieueHue.
[IpakTueckoe 3anaHue.

TpeOoBanus k pabouemy MecTy:

l.
2.

HOC&I[O‘{HOC MCCTO 110 KOJIMYCCTBY o6yan0mec;1

B cocraB kabuneta UBT nomxHa ObITh BKIIFOUEHA OTHA MAIIMHA JJIS TIpEnoaaBaTeis ¢

COOTBETCTBYIOIIMUM NepudepuitHbIM 000pyI0BAaHUEM.

KaOuner TeopI/II/I BCPOATHOCTH H MaTEMaTUYECKOM CTAaTUCTHUKHU JOJIZKCH OBITH

OCHAIICH IIPOCKTOPOM U SKPAHOM.

Kpurepuu ouenku:

OueHkn «5» (OTJIMYHO) 3aCIyXKHBAeT CTYIACHT, OOHAPYKUBIIUN TMPH BHIMOJIHECHUN
3aJJaHUI BCECTOPOHHEE, CUCTEMATUYECKOE U TTy00KOe 3HaHUE YYEOHO - MPOrpaMMHOTO
MaTepuaia, y4eHus CBOOOIHO BBIMONHSTH MPO(ECCHOHANBHBIE 337]a41 C BCECTOPOHHUM
TBOPUYECKUM MOJXOJ0M, OOHAapYXUBIINI TMO3HAHHS C HMCIOJIH30BAHMEM OCHOBHOW U
JOTNIOJIHUTENIBHOM ~ JIMTEpPATypbl, PEKOMEHIOBAHHOW  IPOrPaMMOW,  yCBOWBILIHMU
B3aMMOCBSA3b U3yYaE€MbIX U U3YUYE€HHBIX JUCLMIUIMH B UX 3HAYEHUU AJIs IPUOOpETaeMoil
CHEIMAIIBHOCTH, MPOSIBUBLIMM TBOPUYECKHE CIIOCOOHOCTH B IOHUMAaHHUM, U3JI0KEHUHU U
UCIOJIb30BaHUU  y4eOHO- MPOrpaMMHOIO  MaTepuana, MPOSBUBIIMI  BBICOKHI
npo(eCcCHOHANN3M, HHJIMBHUIYAJIbHOCTh B PELIEHUM IIOCTaBICHHON mepen coloil
3a/1a4u, IPOSBUBLIMI HEOPAUHAPHOCTD TP BBINIOJHEHUN IPAKTUYECKHUX 3aJaHUN.
Ouenkn «4» (Xopouio) 3aciayXHBaeT CTYACHT, OOHAPYKUBIIWKA TPH BHITOJIHEHUU
3aJlaHul MOJIHOE 3HaHHE Y4eOHO- IPOrPaMMHOIO MaTepuaia, YCHEIIHO BbITOJIHSAIOMUN
npo(hecCHOHANBPHYIO 3aJady WU MPOOJIEMHYIO CHUTYallMi0, YCBOMBIIUNA OCHOBHYIO
JUTEpPaATypy, PEKOMEHAOBAaHHYIO B IIPOrpaMMme, ITOKA3aBIIMM CUCTEMAaTHYECKHUU
XapakTep 3HAaHWW, YMEHWW W HABBIKOB IIPU BBINOJHEHHH TEOPETUYECKUX W
MPaKTUYECKUX 3a/laHuii o nuctmiuinae «adopmaTikay.

Ouenkn «3» (yI0BJIeTBOPHUTEIbHO) 3aCIYKUBAET CTYIEHT, OOHApYKUBLIUI MpH
BBIMOJTHEHUH TMPAKTUUYECKUX M TEOPETUUYECKUX 3aJaHUil 3HaHHS OCHOBHOTO Y4YEOHO-
IpOrpaMMHOr0 Marepuaja B 00beMe, HEOOXOIMMOM [UIsl AajibHEHIIed ydyeOHOU U
npo(eCCUOHATIBHON  ESITENIbHOCTH, CIPABJSIIOIIMICS C  BBIIOJHEHUEM 3aJlaHuil,
IIPELYCMOTPEHHBIX POTPAMMOM, TOIYCTHUBIIMI ITOIPEIIHOCTH B OTBETE IPH 3AILUTE U
BBIMIOJJTHEHUM  TEOPETHMYECKMX M  MPAKTUYECKUX 3aJaHui, HO  O0JaJarouiuii
HEOOXOJUMBIMU 3HAHUSAMU JJIsl MX YCTpPaHEHHs IOJ PYKOBOJACTBOM IpEIOJIaBaTes,
IPOSBUBIIMN KAaKylO-TO JOJK TBOPYECTBA W WHAMBUAYAJIBHOCTh B PELICHUU
IIOCTAaBJICHHBIX 3a/a4.

OueHkn «2» (HeyJAOBJIETBOPUTEJIbHO) 3aCIy)XKMBAC€T CTYIEHT, OOHAPYXHUBIIMU TpPH
BBIMIOJTHEHUH TPAKTHUYECKUX M TEOPETHUECKUX 3aJaHUl MPOOJEeMbl B 3HAHUSX
OCHOBHOTO Y4eOHOTO MaTepHuasa, JOMyCTUBIIUI OCHOBHBIE MPUHIUIUAIBHBIE OIIHOKH
B BBITIOJIHEHUH 33JIaHUS WM CUTYaTUBHOM 3a7jaui, KOTOPYIO OH KeJlad Obl PeIlnuTh WU
IPEIVIOKATh BApUAHTBl PELIEHUs, KOTOPBIM HE MPOSBWI TBOPYECKOIO MOAXO0AA,
VHJABUAYAJIBHOCTH.



B cootBeTcTBUM € y4eOHBIM IJIAaHOM MPOTPaAMMbl MOATOTOBKH CHEIMAIUCTOB
cpenHero 3BeHa 1o cneuuansHocTH 09.02.07 HWHpopManmoHHBIE CHCTEMBI H
NporpaMMHpOBaHHe U paboyeil mporpaMMol Ha NpakTHUECKHue (J1abopaTOpHbIE)
paGoTsl 1o aucuuiUiiHe «Teopusi BEPOSITHOCTH M MaTeMaTHYeCKasi CTATHCTHKAY
OTBOJUTCS 28 4acoB.



2. IEPEYEHD ITPAKTHYECKUX PABOT

Ne i/

Ha3Banue npakTu4eckoi padoTbl
(Yka3aTp pa3aen mporpaMmsl, €CJIA 3TO
HEO0OXOIMMO)

KoaudyecTBOo 4acoB

IIpakTuyeckas padora Ne 1
IMoacuer yncjaa KOMOUHAIIUN.

[\

IIpakTH4eckasi paoora NeZ |
Hoacyer ync/jia KOMOMHANMIA.

[\

IIpakTnyeckasi pabora Nej
Bbruncnenue BepogTHOCTH COOBITHS €
MCI0JIb30BaHUEM (hOPMYJT KOMOHMHATOPUKH

IIpakTudecKkasi padora Ned
Bbruucnenue BepogTHOCTH COOBITHS C
UCIOJIb30BaHUEM (POPMYJT KOMOMHATOPUKH

1IpakTnyeckasi pabora JNe )

BhiuuciieHHe BEPOATHOCTEH CJIOKHBIX
cOoO0BbITHH. BRIUNCICHNE TIOJJHON BEPOSITHOCTH U
BEPOSITHOCTH 110 (hopMyiie baneca.

1IpakTnuyeckasi pabora Ne ¢

BolunciieHHe BEPOATHOCTEH CJIOKHBIX
co0bITHH. Brruncienne noJJHON BEPOATHOCTH U
BEPOSITHOCTH 110 hopMyiie baneca.

IIpakTH4eckasi paoora Ne 7/
Bbruuc/jieHue BeposiTHOCTeH o popmy.ie
bepnyJin.

IIpakTH4eckasi paoora N¢ 8

IIocTpoenne 3aKoHa pacnpeaejeHus u
¢pyuxkuus pacnpenenenus ACB. Beruucinenue
OCHOBHBIX YHCIOBBIX xapakTepuctuk J(CB.

IIpakTH4eckasi paoora Ne Y
Bbruuciaenne 4yncjaoBbIX xapakTtepuctuk HCB.

10

IIpakTnyeckast pabora Ne 10
[TocTpoenue GyHKUUM VIOTHOCTH U
HHTEI'PAJIbHOU (DYHKIUHN pacnpene/eHu ..

11

IIpakTu4iecKkasi padora Ne 11
PeneHne 32124 ¢ HCIO0JIL30BaHNEM 00JIbIINX
qHcell.

12

IIpakTH4YecKasi pabora Ne 12
Penenue 3a1a4 ¢ HCNOJb30BAaHUEM TEOPEMbI
Bepnyaan.

13

lIpakTnyeckasi pabora Ne 13
IHocTpoenne YMIMpUYECKONH PYHKIUH
pacnpeaeseHus. BbluncieHne YHCIOBbIX
XapaKTEPUCTUK BBIOOPKH.

14

ITpakTH4yeckasi padbora Ne 14

TodyeuyHble 1 HHTEPBAJIbHbIE QLIEHKH.

Iﬁ/IHoEOMepHHH CTATUCTUYECKUU aHAIU3 B MS
xcel.




3.COAEP KAHME ITPAKTUYECKHUX PABOT

IIpakTnyeckas padora Ne 1

Ieab: nomydeHne MPaKTHUECKUX HABBIKOB MOJICYETA YMCIa KOMOMHAITII
3aganue 1. B xiacce 30 yyamuxcs. CKOIbKUMH cIoco0aMu MOTYT OBITh BBIOpaHbI
cTapocTa U (PU30pPT, €CIIM KaXKAbIH yJaluics MOXKeT ObITh U30paH Ha OJJHY U3 STUX
JIOJDKHOCTEN?
3amanue 2. [[ns nexxypcTBa B Kjacce B TeUEHUE HeAenn (KpoMe BOCKPECEHBS) BbIICIICHBI
6 yyamuxcs. CKOJIBKUMHU CIOCOOAMU MOYXHO YCTAHOBUTH OYEPENHOCTH JAEKYPCTB, €CIIU
KQKJBIM ydaluiicss 1eKypuT OduH pas?
3ananme 3. J{ns npoBeneHus SK3aMeHa co3Aa€Tcsi KOMHUCCHS M3 JIBYX IMpernojaBaTeieil.
CKOJIBKO pa3IuYHbIX KOMUCCUNA MOKHO COCTaBUTh U3 IMSTH MPEnoaaBaTeiei?
3ananue 4. B cenpmomMm kiacce uzyuaercs 14 npeameroB. CKOJBKUMH CITIOCOOAMU MOKHO
COCTaBUTh PACIMCAHME 3aHATUN Ha CyOOOTYy, €ClM B 3TOT JIEHb HEJENH, JOJKHO OBITh,
ISATh Pa3TUYHBIX YPOKOB?
3aganue 5. CkonbkuMu crmoco0aMyd MOXKHO HW3TOTOBUTH 3-X UBETHBIM (iar c
TOPU30HTAIBHBIMU OJIOCAMHU, €CJIM UMEETCA MaTepuai 7-MU IBETOB.
3amanue 6. B kyne BaroHa emyT 4eThlpe MNONMYyTUYMKA. Tpoe U3 HUX BBIXOJAT Ha
CIEeNyIOIEld CTaHUUU, a OAWH IACCAKUP NPOAOJDKUT JBH)KEHHE Jaiblie. CKOJIBKO
MMEETCS pa3IMYHbIX BAPUAHTOB BbIX0/1a MOMYTYMKOB U3 KyIl€ BaroHa?
3agaya 7. CKoJIbKO pa3iMyYHbIX JBY3HAYHBIX YHCET MOKHO COCTaBUTh U3 1udp 1, 2, 3, 4,
5, 6, 7, 8 npu yCIIOBUM, YTO B 3aMKCHU YUCIA Kaxaas 1udpa UCHOJIb3YeTCs TOIbKO OJIMH
pas?
3agauya 8. CKoOJbKO pa3IUMYHBIX IEPECTAHOBOK MOXKHO 00pa3oBaTh U3 OYyKB CJIOBa
«3amava»?
3agaya 9. CKoJIbKMMU CITIOCOOAMHU MOXKHO Pa3MECTUTh Ha MOJIKE 5 KHUT?
3amaya 10. CkoJbKUMH criocobamMu MOTYT OBITh PacCTaBJICHBI 8 y4acTHUI] (PUHATIBLHOTO
3a0era Ha 8-MM OETOBBIX IOPOKKAX?
3agaua 11. CkoapKO CyIIeCcTBYyET

a) IBYy3HAYHBIX

0) Tpex3HAYHBIX

B) N-3HAYHBIX HATYpaJIbHBIX YHCEI?
3agaya 12. KakoBo MakcuMalbHOE KOJIMYECTBO A00OHEHTOB MOTYT OOCIIYKHTh OIEPaTOphI
BCEX COTOBBIX CETEW?
3anaua 13. Kakux yucen - moJManIpoMoB 00Jibllle, CEMU3HAUYHBIX UM BOCbMU3HAYHBIX?
3anaua 14. CKoJIbKO CYIIECTBYET BCEBO3MOXHBIX YETHIPEX3HAYHBIX YUCEN, COCTOSIINUX U3
uudp 0, 1, 2, 3,4, 5, 7 u coaepKaiyx poBHO OJITHY TPOUKY?
3agaua 15. CKoJIBKO CYIIECTBYET YEThIPEX3HAUHBIX YHUCEN, KPATHBIX MATH U COCTOSIUX
w3 mudp 0, 2, 5, 7, 9, ecnu Kak10€ YUCIO COCTOUT U3 PAZTUYHBIX LIUGP?
3amaya 16. CKOJIBKO CyYIIECTBYET IIECTU3HAYHBIX YHCEN, B 3alHCH KOTOPBIX
MPUCYTCTBYET XOTs OblI OJ{HA YeTHas Ludpa?
3agaua 17. CKOJBKO 3K3aMEHAIIMOHHBIX KOMHCCHH, COCTOSIIHNX W3 7 YICHOB, MOKHO
obOpasoBarth u3 14 npenogaBareneii?
3agaya 18. B yemnuonate crpanbl o pyTd0y (BBICIIAS JIMra) y4acTBYIOT 18 xomaHf,
npuuéM Kaxkable BEe KOMaH/AbI BCTpEYArOTCs MEXIy co0oil 2 pasza. CKOJIbKO MaTyei
Urpaercs B TEUEHUE ce30Ha?
3agaua 19. U3 uyncna ydamuxcsi, MOCEMIAIOMNX OUOJIOTHYECKUN KPYKOK, B KOTOPOM
3aHUMAIOTCS S5 JIeBYHIEK M 3 IOHOINM, HYXXHO HANpaBUTh Ha MPAKTUKY JBOUX: OJIHY
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JNEBYLWIKY U OJHOro roHomy. CKOJIBKO CYIIECTBYET Pa3JIMYHBIX Map, KOTOPbIE MOKHO
HaIlpaBUTh Ha MPAKTUKY?
3agaya 20. CKOJIBKO pa3iMyYHbIX TPEX3HAUHBIX YHCET MOXKHO cocTaBuTh u3 uudp 0, 1, 2,
3,47
Hror padoThl: oTueT, 3ammuTa padoThI.

IIpakTu4yeckas padora Ne 2
Heab: nmomydyeHrne NpakTHUECKUX HABBIKOB MO/ICUETA YMCIa KOMOUHAIIHIA
3apmaua 1. Aupapeii, bopuc, Bnagumup, ['puropumii, Jmutpuii u EBrenuii npu BcTpeue
OOMEHSINCh KaXIbI ¢ KaXAbIM pykKomokatueM. CKOJbKO BCEro ObUIO CIIENaHO
pyKOHOXXaTui?
3amava 2. /I nomapkoB NMEPBOKIACCHUKAM 3aKyNUIM KHUTH MSATH Pa3HbIX aBTOPOB U
UTPYLIKHU IIECTH pa3HbIX BUAOB. CKOJIBKO Pa3IMYHBIX MOAAPKOB MOMXKHO COCTaBUTH, €CIIU
B KaXblil 10J>KHA BXOJAUTh OJIHA KHUTA U OJHA UTPyLIKA?
3apaua 3. CKOJbKO pa3IMYHBIX CMEUIAHHBIX Map JJI1 UTPbl B TEHHUC MOKHO 00pa30oBaTh
13 BOCBMH FOHOIIEH U IIECTH AEBYIIEK?
3apmaua 4. IlyremectBeHHUK M3 myHKTa A B nyHKT C MOXET momactb, JO€XaB A0
IIPOMEXKYTOYHOI'O IyHKTA B 110 0HOM M3 TPEX CyIIECTBYIOLIMX aBTOMAarucTpaieu, a u3 B
B C noexaTh 160 moe3aoM, Tnbo Ha TakcH. CKOJIBKO CYIIECTBYET Pa3IMUHbIX MapIIPyTOB
Mexay nyHkramu A u C?
3agaya 5. CKOJIBKO pa3IUYHBIX YETHIPEX3HAYHBIX YHUCET MOXKHO COCTaBUTH U3 udp 1, 2,
3,47
3agaua 6. B copeBHoBaHun yyactByroT 10 xomana. CKOJIBKO CYHIECTBYET BapHUAHTOB
pacnpenenenus npu3oBbix (1, 2, 3) mect?
3amaua 7. [eBsatukinaccHuku Muma, [{uma, Auton n Caira modexann Ha mepemMeHe K
TEHHHUCHOMY CTOJIy, 32 KOTOPbIM yxke 1uia urpa. CKOJbKHUMH crioco0aMu nmoa0exaBIue K
CTOJIy YETBEPO AECBATHKIACCHHUKOB MOTYT 3aHATh OYEpPElb Uil UIPbl B HACTOJbHBIN
TEHHHC?
3agaua 8. Crac peminia noMTH HA HOBOTOJHUI KapHaBaJl B KOCTIOME MyIIKeTEpa. B arenbe
poKaTa eMy MPeIJIOKIIN Ha BBIOOp pa3iuyHble MO (aCOHY M LBETY MPEAMETHI: 3 mapbl
Oprok, 4 kam3osa, 3 nwinel, 2 mapbl canor. CKOJBKO pa3auyHbIX KapHaBaJbHBIX
KOCTIOMOB MOKHO COCTAaBHTh U3 3THX MPEAMETOB?
3amaua 9. Omnecsa, Okcana u HOns xynwim OWIeTh HAa KOHIEPT CHUM(OHUYECKOTO
opkectpa Ha 1, 2 u 3-e mecTa nepBoro psga. CKOJIBKO CYMIECTBYET CITOCOO0B pa3MeIeHUS
JIEBOYEK HA OTH MecTa?
3agaua 10. Cepreii, Uropp u Muiia MOryT 3aHATh l-€, 2-€ U 3-€ mpu30BbBIE MeECTa B
COPEBHOBAHMAX MO IaxmaraM. llepedncinTs BCEBO3MOKHBIE IMOCIEIOBATEIBHOCTH M3
UMEH MAQJIbUYMKOB, TJI€ MOPSAKOBBIA HOMEpP B IOCIEAOBATEIBHOCTH COOTBETCTBYET
3aHSATOMY MaJbYMKOM MECTY B COpEBHOBaHHMSAX. [loicunTaTh NX KOJIMYECTBO.
3agauya 11. B mKOJBHOW CTOJOBOM MMEIOTCS MOMHUIOPHI, Orypubl U JyK. CKOJBKO
Pa3IMYHBIX CaJaTOB MOXHO NPUTOTOBUTH, €CIIM B KaXKIbId U3 HUX JIOJKHBI BXOJIUTH B
PaBHBIX [JOJSX 2 pa3IMYHBIX BHJAA OBOLIEW? 3amucaTh BCE COYETAaHUS OBOLIEH B
COCTaBJICHHBIX CaJlaTax.
3amauya 12. Ha copeBHOBaHMAX MO JIETKOW AaTJIETUKE HAIly IIKOJY MpeACTaBsUIa
koMmanaa u3 10 cnoprecmMenoB. CKOJIBKUMH CIOCO0aMU TPEHEP MOXKET OIMPENeTUTh, KTO U3
HuX 1o6exuT B 3ctadere 4x100 M Ha TEpBOM, BTOPOM, TPETHEM U YETBEPTOM 3Tamnax?
3apaua 13. CkonbkuMU crioco0amMu MOKHO BBUIOKUTH B PSJi KPACHBIN, YEPHBIM, CUHUHN U
3€JICHBIN IApUKU?



3ananue 14. B Oacne MBana AwnapeeBnua KpwuioBa «KBaprer»: «mpokazHuIa
Mapreika, Océn, Ko3én na koconaneiii Muiiika» yCTpOWIN JIFOOOMBITHBINA 3KCIIEPUMEHT,
OHU WCCJIEIOBAJIM BIMSHUE B3aUMHOTO PACIHOJIOKEHUSI MY3bIKAHTOB Ha KauyeCTBO
VCTIOJTHEHUS.
lIpoxaznuya-Mapmuwiuika,
Océn,
Kozén
Jla koconanwiii Muwka
3amesnu colepams Keapmem.
Hocmanu nom, 6aca, anema, 08e cKpunku
U cenu Ha nyscok noo aunku —
lInenams ceoum ucKyccmeom ceem.
Yoapunu 6 cmviuku, depym, a moaxy Hem.
«Cmoti, bpamywl, cmou! — kpuuum Mapmviuuka. —
Ilozooume!
Kax myzvike uomu? Beow 6vl e mak cuoume.
Tol ¢ 6acom, Muwenvka, caducs npomug anvma,
A, npuma, cs0y npomue 6mopol,
To20a noutoém yoc my3vlka He ma.
Y nac zannawym nec u copwi!»
Paccenuco, nauanu Keapmem,
OH 6cé-maxu Ha 1a0 Hetloém.
«llocmotime oic, 51 cvickan cekpem, —
Kpuuum Océn: — mwi, 6epro, yoic nonaoum,
Konw psioom caoemy.
lHocnywanuce Ocna: ycenucv YuHHO 8 pso;
A ecé-maxu Keapmem netioém na nao.
Bom nywe npescnezo nowinu y Hux pazoopol
U cnopwi,
Komy u kak cudemeo.
Cayuunocsy Cono6vio Ha utym ux npuiemensy.
Tym ¢ npocvboul 6ce Kk HeMy, YmMoob uUx peuums COMHEeHbe:
«lloxcanyii, — 2o6opsam: — 603bMu HA YAC MeEPNEHbve,
Umoobwvr Keapmem 6 nops0ok naw npugecmsn.:
U nomwi ecmv y Hac, u uncmpymeHmsl echb;
Ckaotcu tuwmb, Kak Ham cecmv !y —
«4Ymo6 mysvikanmom Obims, max HA00OOHO YMeHbe
U ywu 6awiux nonedsicnel, —

HUm omeeuaem Coso8eli: —

A 8b1, Opy3bs1, KAK HU CAOUMECH,

Bcé 6 my3vikanmul He 200umecs».

Maprtsiiika, Océn, Ko3én u Muiiika nepecaxuBajivuch, CYUTAs!, YTO OT 3TOTO 3aBUCHUT

3By4yaHue My3bIku. 1 ecu Obl He BMemancsa CoJoBeid, yYaCTHUKU KBapTeTa, HAaBEPHOE,

nepenpoOoBany 661 Bce BO3MOKHbBIE BAPUAHTHI.

3amagumMcsi BOIIPOCOM: CKOJIBKO CYILIECTBYET CIIOCOOOB, UTOOBI paccajuTbh, HApUMEp B

OJIMH PSiJl, YETBIPEX MY3bIKAHTOB?

3agume 15. Eciu B monyduHane nmepBeHCTBa Mo miaxMaraMm ydacTByeT 20 yernoBek, a B

(dbrHAT BBIXOAAT JIUIIH TPOE, TO CKOJBKHUMHU CIIOCO0aM ¥ MOKHO OTIPEIEIUTh 3Ty TPOUKY?
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3anaqa 16. CxoJIbKUMU CIIOCOOaMU MOYKHO BI)I6paTB TPEX ACJICTATOB U3 ACCATHU YCIIOBCK
Ha KOH(epeHIIu?
3apaua 17. B nepBoii rpynme kiacca A mepBeHcTBa 1Mo (yTO0Iy ydacTByeT 17 KOmaH.
PasbirpeiBatoTcss Meaanu: 3051070, cepedpo u 6pon3a. CKONMBKUMH CIIOCOOAMU OHU MOTYT
OBITH pa3bIrpaHbI?
3anaua 18. CKOTBKO pa3IMYHBIX MATU3HAYHBIX YHCENT MOXKHO COCTaBUThH U3 nudp 1, 2, 3,
4, 5 mpu yCIOBHUH, YTO OHU JOJDKHBI COCTOSITh U3 PA3TUIHBIX ITUPP?
3apaua 19. Ckonapkumu crmocobamMu MOXKHO cOOpaTh 6 pa3HOIBETHBIX JIOCKYTKOB B
NECTPYIO JEHTY?
3amaya 20. B oHOM COBETCKOM YYPEKICHHH ObLT OOHApY>KEH HecropaeMblid mikad,
COXp&HHBHIHﬁCH C JOpPCBOJIONHUOHHBIX JICT. OTpICKaAJICA ¥ KJIIOY K HEMY, HO yTOOBI UM
BOCIIOJIB30BATHCA, HYKHO OBLJIO 3HATH CCKPCT 3aMKa, OBCPb mKa(ba OTKPbIBAJIACH JIHNIIb
TOT/Ia, KOTJIa UMEBIIMECS Ha JBEPU 5 KPYXKKOB ¢ ajdaBUTOM Ha ux ob6omax (36 OykB)
YCTAaHABJIMBAJIUCHL Ha onpenenéﬂﬂoe cjioBo. Tak Kak HHUKTO 3TOTO CJIOBa HE 3HaJll, TO,
yTOOBI HE B3JIaMbIBaTh IKada, penieHo ObLIO MepenpoOoBaTh BCe KOMOMHAIMK OYKB B
Kpykkax. Ha cocraBmenune omHoii KoMmMOuWHammum TpeOOBaTOCh 3 CEKYHIBI BPEMEHH.
MosxHO 7 HaaesTbcs, 4To mKagd OyaeT OTKPHIT B TedeHue Ommkaimux 10 paboumx
JTHEW?
Hror padoThl: oTueT, 3amuTa padoThI.

IIpakTuyeckas padora Ne 3
Lleab: HAy4YUTh BBIUUCISTH BEPOSITHOCTU COOBITUH C MOMOIIBIO (POPMYIT KOMOMHATOPUKU
3aganue 1. Pemuthb 3a1aun

1) Ha Tpex onHHaKoBEIX KapToukax HanedaTtaHe! Oykeel K.H.X. KapTouks nmomozxeHs! OyKBaMH
BHH3 H IepeMemiaHsl. [locae Hero H3BIEKAOTCH M0 OJHOH. MepeBOpadHBAIOTCH H KIagyTcd clIeea
Ha npaBo. KakoBa BepoATHOCTE. 910 BBl IpodTeTe Ha3BaHHE Haller o yIeOHOTO 3aBeIeHHA

2)Ta e mo cMBICTY 3adada. HO Ha KapTodkax HamedataHo B.M.3.1.2. KakoBa BepOATHOCTE.
qro BEI IIpodTeTe Ha3BaHHe IpyImel! A ecIH Ha KapTodkax HarmedataHo B.M.D.2.2 To HCckoMad
BEPOATHOCTE OCTaHeTCd NpekHeH”

3)Kv0. BCce rpaHH KoToporo okpameHB! pacnHieH Ha 1000 xkyOHKOB OIHHAKOBOTO pa3Mepa.
KOTOpEIe 3aTeM TIIaTeThbHO NMepeMemaHbl. HalTH BepOATHOCTH TOrO. 4TO HayJady H3BIeUeHHBIH
KyOHK OyIeT HMeTh OKpaIlleHHEIX TpaHeH a) oaHy. O) ABe. B)TPH.

4)IIpu crpensbe oTHOCHTEIBbHad HacToTa NONATaHHA okasalack paBHoH 0.85. Haiith 4ncioo
MonaJaHHH, eClIH Beero ObLTIO mpoH3BeaeHo 120 BRICTPEIoB.

5)YuacTHHKH XepeDbeBKH TAHYT H3 AINHKA JKeTOHBI ¢ HomepamH oT 1 me 100. HadAtm
BePOATHOCTE TOT0. YTO HOMeD MePBOTo HAYIAYMY H3BICUSHHOTO JKEeTOHA He COTSPIKHT ITHGPEL 5.

6)Habupas Homep TermedoHa aboHeHT 3a0blT nocaeTHHe 2 THQPH! H. TOMHA THIOB TO, 9TO 3TH
uHdPE pa3THIHE HAGpaT HX Hayaady. HailTH BepogTHOCTE Toro. IT0 HabpaHb! Hy KHEIE ITHQPEL

7)B amure H3 10 getamefl 7 craHzapTHBIX. HaliTH BepoATHOCTE TOTO. HTO CPeIH B3ATEIX Ha
yaady 6 merameH 4 cTaHIApTHBRIX. (2T0. TaKk HasplBaeMasA 3adada o BBEIOOpKe, 0000mHTIE ee H
COCTaBbIe aHATOIHIHEIE. )

8)BoceMp pa3IHYHBIX KHHI PaccTaBIAIOTCA pAIOM Ha oaHOH moake. HalHTH BepoATHOCTE TOTO.
9TO IBe ONpedeleHHEIe KHHTH OKAXYTCA NOCTAaBIeHHBIMH PAIOM.

9)B 3adere ygacTBy10T 5 cnoprcmeHoB: A. b, B. T, JI. ka1 H3 KOTOPBIX HMEET OJHHAKOBEIE
IaHCEl Ha ycmeX. KakoBa BepOATHOCTR TOr0. 9UTO IIApBble IPH MecTa 3aHMYyT COOTBETCIBEHHO
Oeryuel A. b. B?

10)ABTODYC JOIKEH caelark 8 ocTaHOBOK. HalTH BepoATHOCTL TOro. UTO HHKAKHE BA
maccaxHpa H3 IATH. eIyIIHX B aBTo0yCe. He BRIHIYT Ha OJHOH H TOH Ke OCTaHOBKE.

11)I113 15 OHIeTOB BBIHIPEIIHEIMH SBIAIOTCA deThIpe. KakoBa BepOATHOCTE TOTO. UTO cpedH G-
TH OHIETOB. B3ATHIX Ha yIady. OyIeT IBa BEIHIPBIITHEIX ]
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12)Moneta noxdpolueHa OBa paza. HalTH BepoATHOCTE TOTO. 9TO X0Td OBl OOHH pa3 NOSBHICA
undpa.

13)B kpyr BoHcaH KBagpaT. KakoBa BepOATHOCTE TOIO. UTO TOHUKA. HAyJady IOCTABIeHHAA B
KpyTe. OKa)keTCcHa BHYTPH KBagpaTa’

14)KpagpaT co cTopoHOH a pa30HT Ha 4 9acTH OTpe3zKaMH IPAMBLN, COSTHHAIIIHX CepeIHHEI
TIPOTHBOTIOMOKHEIX CTOPOH. B 3TOT KBazmpat GpormmeHa MoHeTa paaHyca r < a/4. HafiTH BepoATHOCTE
TOTO. 9TO MOHeTa He nepecedeT HH OJHOH |}l“3 CTOPOH KBaJIpaTOB. Ha KOTOpHIE pa3OHT OCHOBHOH
KBampar.

15)BuyTtpH Epyra pagayca 20cM. IpoBelIeHEl IBe HeNlepeceKaloITHecd OKPYKHOCTH — OIHA
pagaycon Scu.. apyvrad — pagHycoM 10 ey HaHATH BepoATHOCTE TOrO, UI0O TOHUKA. B3ATAA HAyIady
BHYTPH OOIBIIOTO KPYTa, OKaXkeTCd JeKameH BHYTPH OTHOH H3 MalIbIX OKPYKHOCTEH.

16)[IBoe mpyzeH YCIOBHIHCH BCTPETHTIBCA B ONpeldeleHHOM MecTe Mekay 13 u 14 gacamu.
IIpumenmHHd NepBEIM #IeT BTOpPOro B TedeHHe 20 MHHYT. HOCIe Hero yxXoXHT. OmpenelHTE
BEPOATHOCTEL BCTPedH Apy3eH. eClIH MOMEHTHl HX NPHXOIA B YKa3aHHOM HOPOMEXKYTKe BpeMeHH
PABHOBO3MOZKHEL

17)H3 kopoOKH. coTepkaiied KApTOIKH ¢ OVKBRaMH a. K. 0, P. P, T. T H3BIEKAKT OIHY 3a IPYTOoH
OVKBEI H pacmolarardT B MOpAIKe H3BIedeHHA. KakoBa BepOATHOCTE. 4TO BEI mpoduTeTe CIOBO
TpaKTOop?

18)(3anmMaTensHad 3a7ada; TeTKOMEICIIEHHBIH WIeH #IOpH) B XIOpH H3 Tpex HeloBeK IBa
yIeHa He3aBHCHMO JPYT OT APYTa MPHHHMAKT MPAaBHIBHOE PEIeHHe ¢ BePOATHOCTHR) P. a TPeTHH
1714 BRIACHEHHA pelneHHA OpocaeT MoHeTy. OKOHUATeTEHOE pellleHHe BEIHOCHTCA OOTBIIHHCTBOM
roocoB. JKI0pH H3 0ZHOIO HelOBeKa BRIHOCHT CIIpaBeITHBOE pellleHHe ¢ BepOoATHOCTBIO p. Kakoe
H3 3THX JKIOPH BEIHECET IPaBHIBEHOE pelleHHe ¢ OOIbIIeH BepOATHOCTER

Hror padoThl: oTueT, 3ammuTa padoThI.
IIpakTuyeckas padora 4
Ilesab: HAy4YUTh BBIUUCIISTh BEPOSITHOCTU COOBITUM C MOMOILBIO (hOPMYT KOMOMHATOPUKHU

3aganme 1. Pemuthb 3a1aun

1.1 B ypHe HaxoguTca 10 wapos, 13 HMX 6 6enbix 1 4 YepHbIX Wwapa. BeiHynm 13 ypHbl 2 wapa. Kakosa
BEPOSATHOCTb TOro, YTO 00a wapa - 6enbie?

1.2 B cekpeTHOM 3amMke Ha o0Lien ocun 4 ancka, Kaxabli U3 KOTOPbIX pasfderieH Ha 5 CEKTOPOB, Ha KOTOPbIX
HanucaHbl pa3nuyHble LMdpbl. 3aMOK OTKPbIBAETCS!, €CNU OUCKW YCTAHOBIEHbI TaK, YTO LIMPPbI HA HUX
COCTaBISIOT ONpefeneHHoe YeTbipex3HayHoe Y1cno. Hantm BeposaTHOCTb TOro, YTO NPU NPOU3BOSILHOW
yCTaHOBKe AMCKOB 3aMOK ByAeT OTKPbIT.

1.3 Habuvpasa Homep TenedoHa, aboHeHT 3abbin nocneaHme 3 undpbl U, MOMHSA NULWb, YTO 3TU LMdpbI
pa3nuyHbl, Habpan ux Ha yaady. HaTn BeposiTHOCTb TOro, UTO HabpaHbl Hy>Hble LMdpbl.

1.4 B no4TOBOM OTAENEHUM UMEIOTCH OTKPbLITKM 6 BUAOB. KakoBa BEpOSITHOCTb TOro, YTO cpeaun 4 NpoAaHHbIX
OTKPBITOK BCE OTKPbITKM Pa3nnyHbI?

1.5 U3 konoas! B 36 KapT BEHIHMMAIOTCS OZ[HA 3a APYyroi 6e3 Bo3BpaiueHus 6 kapT. KakoBa BeposTHOCTD
TOT0, YTO TPHU HUX OYyIYT «4EpPBU».

1.6 bykeet T E 1 51 P O mamucaHbl Ha OTAEIBHBIX KapToukax. PeOeHok OepeT KapTOuKH B ClydyaitHOM
MOPSIIKE U MIPUKIA/IBIBAET OAHY K IpYyroi Tpu KapTouku. KakoBa BEpOSITHOCTh TOTO, YTO Y HETO
nosyuutcs ciioBo «TOP»?

1.7 Tlo ycnoswuto norepen «CroptioTo 5 u3 36 y4yacTHUK, yraaaBmui 4 nudpsl u3 5, moaydaeT BTOpPOU

npu3. Haliiure BEpOsTHOCTh TAKOTO BBIMIPHILLIA.

1.8 B kopoOke nexxart 5 cuHUX, 4 KpacHBIX, 3 3eJeHBIX KapaHaamia. Haymady BeiHUMAOT 3 KapaHzalia.
Haiitu BeposTHOCTH TOTO, YTO 3TO OYAYT KapaHaIlN PA3HOTO IBETA.

1.9 Cemb uenoBek caaarcs Ha ckamerke. KakoBa BEpOsSITHOCTh TOTO, UTO JIBA OMPEEICHHBIX YEIOBEKA
OyIyT CUAETH psiioM?

3apanue 2. [lonoOpaTe M pemnTh 33Ja4u MO TEME, aHAJIOTHYHBIE TPOCMOTPEeHHBIM (11

IIT.)

HTor padoThl: oTueT, 3amuTa paboThI.

IIpakTuyeckasi padora S
Ieab: oTpaboTaTh HABBIKK 11O BEIYMCICHUIO BEPOSTHOCTEN CIOKHBIX COOBITUI

3aganmne 1. Petuts 3agauu:
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- ameman ams smam e w o e harmers e csan ssssse e 7 oer

1) B marazuH noctymuiao 30 TemeBH30POB, 5 cpelIH KOTOPBIX HMEHT CKPBITHIE Te(heKTEHL
Hayzasy orOuparorca 2 TeneBH30pa 1714 NpoBepkH. KakoBa BepoATHOCTE TOTO. HTO 0Da OHH He
HMerT JedekToB?

2) BepoAtrHocTe Oe30TKa3sHOH paboTbl IBYX He3aBHCHMO pPadoTaloITHX CHIHATH3ATOPOB
paBHa 0.6 H 0.7. HafiTH BepoATHOCTE Toro. uTo cpadoTtaroT: a) oba cHrHaaH3aTopa. O) XOoTd OBI
OIIHH CHIHAIH3aTOp.

3) 30e1Ha npoBepArOTCA Ha CTAaHIAPTHOCTh. BepoATHOCTE TOTo, UTO H3IeTHe CTaHIAPTHO
paBHa 0.8. HaliTH BepOATHOCTE TOIO. HTO H3 IBYX MNPOBEPSHHBIX H3IeTHH TOIBKO OIHO
CTaHIapTHO.

4) ITapTHA ToBapa. cocToAmad H3 15 AMHKOB. MONTSKHT IPHEMKE, €CIH IIPH MPOBepKe
HayTaJ IBYX BBIOPAHHBIX ANTHKOE OKAXKETCH, ¥TO COIepiKallHecd B HHX H3TIeTHA VIOBISTBOPAROT
CTaHOapTy. HaHTH BepoATHOCTE NpHEMKH NapTHH. colep:kameH B 5 dIDHKAX HecTaHIapTHEI®
H3IeTHA.

5) B rpynme chmenHaTHCTOB 3 3KOHOMHCTA H 5 MOpHCTOB. 14 IpoBeIeHHA IIPOBEpPKH
paboTel hHpMEI HayIatTy oTOHparTcs 4 cnenHamHeTa. KakoBa BepOATHOCTE TOTO. MTO B 3Ta TPYIITIA
COCTOHT H3 JBYX HOPHCTOB H IBYX 3KOHOMHCTOB?

6) B mapran netamed 12 cTaHOApTHBRIX H3JeMHH H 3 HecTaHOAPTHBIX. 5 JdeTaneH.
BBIOpAHHBIX HAayIdady. NPOBEpAOT Ha COOTBeTCTBHe cTaHIapTy. HalTH BepoATHOCTE TOTO. UTO
CpeIH HHX He OKaXKeTCd HeCTaHIapTHBIX.

——— s ——— - —

7) B sk3zamMeHallHOHHOM OHIIeTe TPH BoIpoca. BepoATHOCTH OTBeTa Ha MepBhIiH Bompoc - (1.9:
Ha BTOpoi - 0.7: Ha TpeTHH - 0.5. HaATH BepOATHOCTE Pa3THIHEIX OLIEHOK.

8) Ha ckmame TeleBH3HOHHOIO aTelbe H3 HMerImHXCH 20 MHKpocXeM 6 H3TOTOBIEHEI
TNEePBEIM 3aBOJOM. OCTATBHEIE - BTOPEIM. HaliTH BepOATHOCTH TOTO. HMTO IBE HAYIATy BIATEIX
MHEPOCXeMEI H3TOTOBISHEI IePBEIM 2aBOIOM.

9) Cryaert 3HaeT 20 BompocoB H3 25-TH. HalTH BepOATHOCTIE TOro. UTO CTYISHT 3HAST
NpeTToKEeHHBIE eMy 3K3aMeHAaTOPOM TPH BOIIpOCa.

10) B padoueMm nocenke 11 Toproreix totuek. 8 H3 KoTopeIx - HUIL 718 npoBepkH HayIady
oTOHparoTcs 5. Kakoepa BepOATHOCTE TOTO. ¥TO B HHCIO NPOBepPAeMBIX MONAIYT TOIBKO HacTHBIE
TOPTOBBIE NIPeINPHATHA

11)bpomeHs! MOHeTa H HIpalbHad KocTh. HalTH BepoATHOCTH COBMEIIeHHA COOBITHH:
«MOABHICA Tepd». MOABHIOCE 6 OUKOBY.

12)MoHeTta Opocaercd 10 TeX INOp MoKa 2 pa3a HoJpsl He BBRINAIeT OJHOH H TOH ke
cTopoHOH. HaHTH BepOATHOCTH CIeIVIOIIHX COOBITHH: a)ONBIT OKOHYHICA 10 MIECTOro OpocaHHL:
O)notpedyerca geTHOR HHCI0 OpOCaHHH.

13)BepoaTHOoCTH mHopakeHHH LeTH HepBBIM cTpeaxoM pasBHa 0.8. BropeiM 0.6. HafAtH
BEPOATHOCTH CHASIyIOIODHX CcOOBITHH: a) Iems HopakeHAa IBYMA TONMAaJaHHAMH: 0) OIJHHM
BRICTPETIOM: B) LIeTb He MOpakKeHa.

14)B ypHe HaxoauTcd 5 OensIX. 4 HepHBIX H 3 CHHHX Iapa. Kaxaoe HCIBITAHHE COCTOHT B
TOM. ITO HayJady H3BISKAKOT OIHH IIap. He BO3Bpallad ero B ypHy. HaliTH BepoATHOCTE TOr0, ITO
TIPH IePBOM HCTIBEITAHHH MOABHTCA OeIBIH IMap. IPH BTOPOM MePHBIH H IMPH TPeTheM — CHHHI.

15)TpH 31eKkTpHTecKkHe TaMIOYKH II0CTEI0BATETFHO BETHOUEHEI B IIellb. BepoATHOCTE TOTO.
ITO OIHA (I00ad) TaMIIOUKa [IePeropHT. ec/IH HalpsKeHHe B CeTH NPeBBEICHT HOMHHATBHOE, PaBHA
0.6. HafiTH BepOATHOCTE TOT'O. UTO IIPH MOBBINIEHHOM HANPAKEeHHH TOKA B LIeNH He Oy IeT.

16)B ypre 7 Oeaex H 9 kpacHeIX mapoB. I3 ypHEI Hayraa BEIHHMArOT IepBEIH map.
ONpedelAr0T IBeT. 3aTeM BTopoH map. HaliouTe BepoATHOCTE. UTO OHH 00a Oemble.

16.1)113 ypuel (3agata 16) oIHOBpeMeHHO BHIHHMAKOT IBA Imapa. HailoHTe BepOATHOCTH
TOTO. UTO OHH 00a Gempie. (31O pasHeIe 3a1aTH’)

3ananme 2. [lomoOpate u pemmTh 3aa4d MO TEME, aHAJIOTHYHBIC TTPOCMOTPEHHBIM (4
IIT.)
Hror pa6oThl: oTUeT, 3amuTa paboThI.

IIpakTHyeckas padora 6
Leab: oTpaboTaTh HABBIKH 10 BBIYUCICHUIO BEPOSITHOCTEH CIIOKHBIX COOBITUI
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3aganmel. Pemuts 3agaun

1 [JBa apTOMaTa MPOH3BONAT JdeTalH. KOTOpEle IIOCTYIAaWT Ha OOIHHA KoHBeHep.
BepoaTHOCTE NoIy4YeHHA HecTaHIAPTHOH NeTalH HAa IepBoM aBromare paBHa (.06. Ha BTOpoM -
0.02. TIpoH3BOIHTEIEHOCTE IEPBOTO aBTOMATa BIpoe OOIbIIe, 4eM BToporo. a) HaltH BeposaTHOCTE
TOTO, 4TO HayJady B3ATad ¢ KOHBeHepa OeTanb HecTaHTapTHa. O) Bisgrasa ¢ koHBeHepa netans
OKa3sanack HecTaHIapTHOH. HallTH BepOATHOCTE TOTO. 9TO OHA H3TOTOBIEHA Ha IIePBOM aBTOMATe.

2 TpH xneOokomMOHHaTa ropoJa IPOH3BOIAT NPOLYKLIHEO, 00eCHedHBAWIIYH TIOpol
X1e000yIOYHEIMH NPOIyKTaMH B nponopuHH 2:3:5. Ilepeeid xmeGoxoMOHHAT npoH3BoaHT 30%
NpPOIYKIHH BEICINEro KadecTBa, Bropod - 40%. tpernii - 60%. HaHTH BepodATHOCTE TOTO. 9TO
npHoOpeTeHHoe X1e000y109HOe H3IeTHE OKA3al0Ck BEICIIEro KadecTBa. [IpHOOpeTeHHBIH NMPOIYKT
OKasancsd BBICINET0 KadecTBa, HAHTH BePOATHOCTH TOTO. YTO 3TO H3JeTHE H3TOTOBIEHO Ha BIOPOM
X1e00KOMOHHATE.

3 CooOmeHHe MOXKHO TepelaTh IHCEMOM, Mo TenedoHY H mo ¢akcy ¢ OIHHAKOBOH
BEPOATHOCTEW. BeposTHocTE TOro. 4Wro cooOmmeHHe MOHIET 10 HOIydarend B KakI0H H3
NepevHcIeHHBIX BO3MOKHOCTeH cooTBeTcTBeHHO paBHEI 0.7. 0.6 u 0.9. 1) KakoBa BepoATHOCTE
norydeHHs cooO0meHHA? 2) CooOmeHHe agpecaToM NOTYHEHO. KAaKOBAa BePOATHOCTH., 4YTO OHO
nepenaHo 1o daxcy?

4 B rpymme 25 cTyZeHToB: 4 OTIHYHHKA. Y XOpPOIMHCTOB. OCTaldbHbIE - TPOCYHHKH.
BepoATHOCTE MOIyUeHHA OLCHKH “OTIHYHO HAa 3K3aMeHe 0 MaTeMaTHKe 1714 mepBbIX - 0.95. nma
BTOpBIX - 0.7. Ang TpoeuHHKOR - 0.3. 1) KakoBa BepoATHOCTE TOTO. ITO HAYIady B3ATBIH CTYISHT
MNOTYYHT Ha 3K3aMeHe naTepky’ 2) CTydeHT NMoIydHI NATepKy Ha 3K3aMeHe. HaHTH BepoATHOCTS.
YTO OH XOPOIIHCT.

10 B xoumproTepHOM KTacce HHCTHTYTa 7 IBM THma Pentium H 5 KOMNOBIOTEpPOB APYTHX
MogudHKauHA. BepoarHocts c¢604 B paboTe B TeueHHe yueOHOro 3aHaTHa 114 Pentium pasaa 0.9.
o714 OpyTHX KoMmmeroTepoR - 0.7. CTyZeHT Ha 3aHATHH padoTaeT 3a MPOH3IBOILHO BEIOPAHHBIM
KoMmnbloTepoM. 1) HaHTH BepodTHOCTE TOro. 4TO B TeYeHHEe 3aHATHA er0 KOMIEBIOTEp He
“3aBHCHeT . 2) Ha 3aHATHH KoMIIBbIOTEp a1 c0oH B padoTe. HAHTH BepPOATHOCTE TOIO. YTO CTYIeHT
paGotat Ha Pentiume.

11)HafiTH BepoATHOCTB TOTO. WTO K NEepBOH HayIady H3BIeYeHHOH KOCTH JOMHHO MOKHO
NPHCTABHTH H BTOPYIO.

3aganue 2. [lomoOpaTh ¥ pemmuTh 3a7a4d MO TeMe, aHAIOTHUYHBIE TIPOCMOTPEHHBIM (9
IIT.)
Hror padoThl: OTUET, 3amuTa padoTHI.

IIpakTH4yeckas padora Ne 7
Leab: oTpaboTaTh HABBIKY 110 BBIYUCIICHUIO BEPOSITHOCTH B cxeMe bepHyu

3amanue 1. Pemuts 3a1a4u:
1 BeposarHocTh c0od B padoTe KOMIBIOTepAa B OIHOM ceaHce padorel paBHa 0.1. HafAtH
BEPOATHOCTE JBYX COOER B IIeCTH ceaHcaxX paboTEHL.
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2 BepoATHOCTL MOABISHHA COOBITHA A B OJHOM HCTBITAaHHH paBHa (.4. MpoH3BEISHO 5
HenbITaHHA. HalTH BepoATHOCTE TOT0, 9TO COOBITHE A HACTYIIHT He Oolee 0IHOTO pa3a.

3 dupMa BEINYCKAeT H3TelTHH, H3 KOTopsIx 80% BeICIIero KadecTBa. KakoBa BepoOATHOCTE
npH otoope 100 #a3menHil oOHAPYAHTE poBHO |8 H3meTHI BRICIIETO KadecTBa?

4 XebokoMOHHAT BeITyCKaeT 90% MpoIyKIIHH MepBoro copra. KakoBa BepoATHOCTD TOTO.
uT0 H3 400 H3memHi XTeGoKkoMOHHATA TEPBOCOPTHERIX OKaXKeTcd He MeHee 3807

5 YUto BepoATHee BEIHIPATE ¥ PABHOCHIBHOIO CONEPHHKA (HHYBLH HCKIHOUYEHE!): TPH NApTHH
H3 "deThIpeX HIH [TATH HapTHH H3 BOCEMH?

6 PexnaMHoe areHTICTBO TapaHTHPYeT. U9TO B HeKoeH noTepee 2% OHIETOB BBIHTPHIIIHEIE.
B npuobpenn 100 motepefinpix OmmeroB. Uro BepoATHee., 4UTO HeThlpe OHIETa OKakyTICH
BBIHTPBIIHEIMH HITH BEIHTPHIIIHEIX He OyIeT HH OIHOTO.

7 BepoATHOCTE NOABIeHHA COOBITHA B Ka/KI0M HCIBITAHHH paBHa (.25, HaliTH BepoATHOCTE

Toro0. uTo B 300 HCenBITAaHHAX coOBITHe HacTymHT oT 50 10 80 pas.
8 BcXoxecTh ceMAH HOBOH KYIBIVPEL 85%. Ha ONBITHOM YVYacTKe mocednH 500U cemaH.

Hafita BepoATHOCTE TOr 0. 4To IpopacTyT oT 400 10 450 ceMaH.

9 BepoATHOCTh NoABIeHHA COOBITHA A B OIHOM HCHOBITAHHH paBHA (.4. mponssedeno 400
HCIEITaHHH. HaliTH BepoATHOCTE TOTO0, 4T0 COOBITHe A HacTyNHT He MeHee 190 u He Oomee 215
pas.

%o

10 Tunorpacdus rapaHTHPYET BEPOATHOCTh Opaka meperteta kuur 0.0001. Kuura wsgana
THpa:koM 25000 sk3emmaapoB. KakoBa BeposATHOCTE TOrO. MTO B 3TOM THpaxKe TOIBKO OIHA KHHIA
HMeeT Opak neperniera’

11 BepoATHOCTE MOABISHHA COOBITHA A B 0OJHOM HCHBITAHHH paBHa 0.9. mponseeaeno 100
HcnbITaHHH. HafiTH BepOoATHOCTE TOTO0. UTO COOBITHe A HacTyIHT He MeHee 80 pas.

12113BecTHO. 9TO B JaHHOM cene 80% ceMmeil HMer0T TerreBH30pEl. HaliTH BepOSTHOCTE TOTO,
9T0 cpedH 6 cIy4aHHO 0TOOpaHHBIX ceMeH 2 OKaxkyTcd 0e3 TeleBH30pAa.

13B kBapTHpe 8§ 37eKTporaMIIotuek. BepoaTHOCTE padoThl TaMIIOUKH B TeUeHHe roJa paBHa
0.9. KakoBa BepoATHOCTH TOrO. UTO B Te4YeHHe roja MNpPHISTCA 3aMeHHTh He MeHee IOJTOBHHEI
AaMIo4eK.?

14TIpn mnpoBedeHHH HEKOTOPOI0 HCHOBITAHHA BepOATHOCTE IOABISHHA HEKOTOPOTO
pesyaerata 0.01. CKOIBKO pa3z ero HYKHO IIPOBECTH, 4TOOBI ¢ BepoATHOCTBEH (.5 MoxHO OBLIO
0KHIATE XOTA OBl OTHOTO MOSBIEHHA 3TOT0 pe3yIsTaTa’

15KaxkoBa BeposATHOCTE TOTO. UTO cpelH Hayral 500 BRIOpAHHBIX YeTI0BEK IBOE POIHIHCEH 8-
ro mMapta’

16Haiita Takoe uHCcTO K. 9T00RI ¢ BepoaTHOCcTs 0.9, MOXHO OBLIO VIBEpPKIATh, UTO CpPeIH
900 HOBOpPO:KIEHHBIX GoTee k ManpIHKOB. BepoaATHOCTE poskIeHHA MadpiHKa 0.515.

Hror padoThl: oTueT, 3ammuTa paboThI.

IIpakTHyeckas padora Ne 8

eab: oTpaboTaTh HABBIKK 110 TOCTPOSHUIO 3aKOHA pacTpeAeIieHus U (PYHKITUN
pacnpenenenus [[CB
3aganme 1. Pemuts 3a1aun:

1. JluckpeTHas caydaiiHas BenuuuHa X 3a/1aHa 3aKOHOM paclpe/leeHUs

X

2 4

P

0,5 0,2

Haiitu ¢ynkiuto pacripenenenus F(x) u HadyepTuTh ee rpaduxk.

2. 3ajaH 3aKOH pacnpenesieHus] JUCKPETHON CIIy4ailHON BETUYUHBI X:

Xi -2 -1 0 2 3

pi 0,1 0,2 0,3 0,3 0,1
Hatitn pyHkmuio pacnpeneneHus u MoCTpOUTh ee rpaduk.

3. 3aznaH 3aKOH pacnpeaesieHus JUCKPETHOM CllydyallHOM BEJMYMHBI X:

Xi 0 1 2 3

pi p 2p 0,2 0,2 0,3

Hatitn pyHkmuio pacnpeneneHus u MoCTPOUTh ee rpaduk.

4. Momnera OporreHa 2 pa3za. 3anucath 3akoH pacrpenenenus CJI Ben X — uncna nosiBjaeHus repoa.
Hatitn pyHkmuio pacnpeneneHus u MoCTPOUTh ee rpaduk.
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5. Urpanpubiii kyOuk Opomien 3 pasa. 3amucark 3akoH pacnpenenenus CJI Benm X — uwmcrna
MOABJICHHUSA IICCTCPKU.

JucKpeTHas clydanHas BeJHUHHA X 3a1aHa pAIOM pPaclpeleIeHNs
X -1 0 2
P 05 | 0,1 D3
Haitru p3; M(X); D(X); P(X < 2); F(x).
Haueptuts rpaduk F(x).

7.

JuckpeTHas cnydaiiHas BeadunHa X 3aaHa psajaoM pacipeneieHust

X | =20 0 | 20
P 103 | p | 04

Haiitu p,; M(X); D(X); P(X 2 6); F(x), M(3 —2X), D(3 — 2X).
Hauepruts rpaduk F(x).
8.

JluckpeTHas caydaiiHas BeIUUMHA X 3a7aHa PsAIOM pacipeeIeHust

X -1 0 X3
P 0,2 0,3 P3

H3BectHO, uTo M(X) = 0,8. Haiitu ps; x3; D(X); P(X < 1); F(x).
Haueptuts rpaduk F(x).
9.

Jluckpernas ciydaiiHas BeIMYrMHa X 3aJ1aHa pPSAIOM pacripeaciacHust

X | =2 | b 1
P |02 p | 01

Haiitu p,; M(X); D(X); P(X < 1); F(x), M(2X— 1), D(2X - 1).
Haueptuts rpadux F(x).

10.

1o MHUILIEHH NPOU3BOMAUTCS JIBa HE3aBUCHUMBIX BBICTpelia. BeposSTHOCTH
MOMNaJaHus Mpu Kaxaom BeicTpene paBHa 0,6. CnyuaiiHas BenuunHa X — YHCIIO TO-
najjaHuil B MUIIEHb.

1.

Monera noj0paceiBaeTcs Tpu pasza. CryyaiiHas BejquuMHa X — YHCIIO
BbIMaZICHUH repoa.
12.

ABTOMOGWIIL JOJDKCH MPOEXATh M0 YIIHIE, HA KOTOPOM YCTAHOBIICHO He-
ThIpe He3aBucUMO paboratoimux crerodopa. Kaxkawli crerodop ¢ uHTEpBaIoM B

2 MHH ITOJAET KpacHBIH M 3€JIeHBIi curHanbl. CnydaiiHas BeJIHdHHA X — YHCIIO OC-
TAHOBOK aBTOMOOMIIS HA TOU yIIHLIE.

13.

. [Mpown3BoasT Tpu BeICTpEsa Mo MUIlieHH. BeposTHOCTL MOpaX)KeHUs MHUILIE-
HU TIepBBIM BhICTpenoM paBHa 0.4, BropeiMm — 0,5, Tpeteum — 0,6. CnyuaiiHas Be-
NTUYHHA X — YHCIIO MMONaJJaHHuH B MUILICHb.,
14.

BepositTHOCTh BhITlycka npudopa, yAOBJIETBOPSIOLIET0 TPEOOBAHUIM Ka-
yecTBa, paBHa 0,9. B koHTponbHO# naptuu 3 npubopa; X — uuciao npubopos, ya0B-
JETBOPSIONIUX TPEOOBaHUAM Ka4ECTBA.

15.
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C BEpOSITHOCTBIO TOMAJaHUs TPH OJHOM BBICTpene, paBHOW 0,7, oXoT-
HUK, uMesl 4 marpoHa, CTPENseT Mo AM4YM A0 nepBoro nomnajganus. CnydyalHas BEIu-
yiHAa X — YHCIIO UCTIONH30BAHHLIX MATPOHOB.

Hror padoThl: oTUeT, 3amuTa paboThl.

IIpakTnueckas padora Ne 9
Heab: oTpaboTaTh HABBIKK BHIYMCICHUE YUCIOBBIX XapakTepuctuk HCB.

3aganme 1. Pemuts 3a1aun:

1.
Henpepeieuaa cinyyaiinas senuunya X 3a4aHa HHTErPAILHON (yHKUHEH:
0 npu x=0,
.‘..1
F(x)={— X<
135 1ipu 0<x=5,
! TIpH X>3,
2.
Janana yukuns pacnpeisenenna HCBX. Tpebyerca:
1) Haiiti ninotHocTs pacnpejaenexnns sepoarHocreii fix)
2) Onpepennrts Kodippuument A
3) Cxemaruqno noctpouts rpaduxs F(x) n fix)
4) Haiirn maremarnyeckoe omuaanne M(X) n anenepenio D(X)
5) Haiirn BepoaTHOCTE TOr0, 4To X NPHMET 3HA4YeHHE W3 nHTepsana ()
0 #pu x<0
F(x)=4Ax npu 0<x<4
1 #pu x>4
Q=2 B=3
3.
Ne3. Henpepsignas cayuaiinag BelmusHa X 30aHa I0THOCTBIO PacipeieneHis
0, ecaw x<1
Fx)=¢A(x—1), ecau 1<x<9
iﬂ., ecaw x>9
Tpebyerca onpeaennTs:
1y Koadppuument A
2) Pyukumo pacnpeaencHns F(x)
3) Cxemaruuno noctpouts rpaukn F(x) u fix)
4) Haiirn maremaruyeckoe oxnaanne M(X) , ancnepemio D(X) u cpeanee
KBAJAPATHYECKOE OTKAOHEHHE o X)
5) Haiiti BEpOATHOCTE TOTO, 4T0 X NPHMET 3HAMCHHE M3 HHTepBana (8;11)
4.
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HEII}'.IE}'.II:IBI-IHH CJ]_‘,«"—IHﬁI—IHH BENHYMMHA X 3JAHA IUIOTHOCTLI pﬂUIIpEHEJ’IEHHH BEPUH'[’HUCTEFI H

fix).

Tpebyerca onpenenurs:

1) Koodupuument A

2) Dyuxkumw pacnpegenenus F(x)

3) Cxemaruyno nocrpouts rpaduxn F(x) u fix)

4) Haittu maremariyeckoe omuganne M(X) , ancnepcuo D{X) u cpeauee
KBajipaTHYecKoe OTKIoHeHHe o X)

5) Haiitn BepoATHOCTL TOIO, 4T0 X NPHUMET 3HaYeHHe 13 uuTepsana (o)

(0, ecnw x<-3

flx)=qA(x+3), ecau —-3<x<1
1. 0, ecw x>1 a=0,B=1
[0, ecnu x<1

flx)=44x, ecnu 0<x<3
2 0, ecm x>3 La=1.B=2
(0, eomuw x<1

Flx)=4A4(x-1), ecau 1<x<4
3. 0, ecmw x>4 a=2,p=3
(0, ecnu x<-2

flx)=4A(x+2), ecu -2<x52
4. 0, ecau x>12 ‘a.:—l,ﬂzl_
(0, ecnu x<-1

flx)=4A(x+1), ecne -1<x<2
5 0, ecrw x>12 ‘a=Lp=2
(0, ecnu x<-1

flx)=4Ax*, ecnu -1<x<2
6. |0, ecmu x>2 a=1B=3
'0, ecms x<0
Flx)=¢A4, eccme 0<x<4

e 0, eome x>4 !a:lﬂ:?-

(0, ecnu x<2
f(x)=44(x—2), eciu 2<x<3
8. 0, ecm: x>3 a=25B=35
(0, ecu x<-1
flx)=4A(x+1), ecax —-1<x<1
9, 10, ecru x>1 a=0,5p=25
0, ecme x<-5
flx)=4A(x+5), ecou -5<x<7
10. 0, eciu x>7 a=3p=6

Hror padoThl: oTueT, 3amuTa padoThI.
IIpakTHyeckast pabora Ne 10
Leab: oTpaboTaTh HABBIKKM MOCTPOEHUS (PYHKIMH IJIOTHOCTH U UHTETPANIBbHON (PYHKIINH
pacnpeneseHusl.
3amanue 1. Paccmorpure npumep:
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MpuMep. AETOMOOWNE MNOObEZMEET K NepeKpecTKy, PerynvpyemMoMy cEeTodopoM, B
HEKOTOpPLIM MOMeHT BpeMeHW. Ha cBeTodope - KpacHol@ curHan. MNonHoe BpeMs «ropeHWss»
KpacHoro curHana — 30 cexkyHg. Bpema T, B TEYEHWE KOTOPOro BOAWMTENKD aETOMOOWNA NpUOsTCH
MO3aTbh 2ENEeHOro CWrHana ceeTodopa, NpedcTaEnAeT cobol CcnydalHyl BenWuWHY, PaEHOMEDHO
pacnpedeneHHyt Ha oTpezke [0, 30].

Wkana wsMepuTenbHoro npwbopa nporpagyMpoBaHa B HEKOTOPbiX eduHWUax. Owubky npu
OKpYrNeHWM oTcueTa Ao BnuKaiwero Uenoro AeneHWA MOMHO PaccMaTpUBAaTb Kak CNydaidHyH
BENWMUKUHY, pacnpedeneHHyH C NOCTOAHHOW NNOTHOCTBH MEXAY ABYMA COCEAHWMMKM AeNeHWAMM.

NocTpouM yHKUKWID pacnpeienedua paEBHOMEDHO pacnpedeneHHoN CnyYaiHol BenMUnHbI.

Ecnu x<a,

Fex)=[0d
Lo

Mpa = x = b,

F(x)=]-éd.ﬁ:iﬂdz+j ! df =0+ L i,ﬁ_ 1 _z|x_x—.:z

b—a Bl s pmp B LBy
Mpw x=b,
[ oaef o aef [aro Ly
Frzl=| 0dt+ di+| Dde=0+ di 4+ 0 B o s
k- 2b—a 2 T b—a Ll E:'—.:zl( .:z):

0, ecnux<a
-

Fix)= 1 . oAU amXTh
b—a

1l somux=h

Takum obpazom,

Mpadmk yHKUMK pacnpedeneHwA F{x) paBHOMEpHO pacnpefefleHHOon ChiydadHoR BenuduHb
¥ n=obpameH Ha puc. 3.

Puc., 3

MaTeMaTWUECKDE OMWOAHWE pPAEHOMEpPHO PpPAaCnNpedeleHHON CAydalHOW BenWuWHbl X pagHo:
b b
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| Ex _— 1 x*, b°-a® b+a

:. ) 1
W)= [, x fdr= [ 5 o—dr= b-a 2% 2.(-a) 2

b—u

OWcnepcka paBEHOMEpPHO pacrpedeneHHoN ClydaliHoN EenWUnHbI:

.  b+a)' 1, (b-a)?
DX—J{x—‘MX}‘f{x}dqu‘(J.— : ) L

a

-]

[x2 ——de - 2t »? =
b-a

b

[=* e - (o ),

D(X) = _[xﬂf(x:..;fx — (M (0’

2 b_aﬂ
I o bral (h-a)?
D)= —— X p (M o) = —[ } 0=
b—a 3 3.b—a) 2 12
[a] =-.:-E
W

CFIE,EI,HEE KBEaApaTHyeCKoe OTKNOHEHKME:

HalgeM Tenepb EEpOATHOCTb NONaA4aHWA SHAYEHWA CNYYaWHOW BENMYMHDI, WMEHILLER
paBHOMEepHOE pacnpedeneHue, Ha wHTepean (a,b), npyHagnexawmwid uenwkom oTpesky [a, bl:

B

B
F{a{X{ﬁ}=J‘f{x]a‘x=J &t

b—a

=

fly)

1

5o . 1
’/’///i
I.-‘
:f’%i :

ol a & F b X

rEDMETpH'—IECI{H 3Ta BEPOATHOCTE NpedcTaBnAEeT coboll nnowagb 2AWUTPHUXOBaHHOrO
NpAMOYTroNbHKUKA. Uucna a v b HazelBaKoTCA napaMeTpaMHu pacnpegeneHia 1 oQHO2Ha4YHO
onpegenAanT paBHOMEpHOE pacnpeijeneHue.

CEAZb YMCNOEbLIX XapaKTEpWMCTUKK NapaMeTpoOE PAaBHOMEDHOrD pacnpeaeneHuna
pacnpegeneHde napametTpol Jopmyna M(X) D{X)

pPEEHOMEpDHODE a,b (b+a) / 2 (b-a)~2 f 12

f(x)= ﬁ

MHorga =21o pacnpedenaHe HaZblEaHT ZaKOHOM paBHDMEpHGH MAQTHOCTH. |_|[:ID EENMHKHHY,
KOTOpaA MMeeT paBHOMEpHOE pacnpeenedHre Ha HEKOTOpOM OTpezkKe, 5'}",EI,EM rMoOEopKTE, 4TO OHAa
pacnpedenaHa paEHOMEpHO Ha 3TOM OTpEsKe.,
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Mpumep 1. ABTODYCH HEKOTOPOrC MApPLWPYTa MAYT CTPOrD No PacnMcaHuk. MIHTepBan OBMMEHWA
5 MWHYT. HaiiTW BEPOATHOCTL TOMO, YTO NACCa¥Wp, NOAOWEAWA K OCTaHOBKE. BydeT oMWaaTh
ouepedHoi aeTobyC MeHee 3 MUHYT.

PeweHune:

CB - BpemMa oxuaaHWA aeTobyca UMeeT paEHOMEpPHOE pacnpefeneHve. Toraga WCKoMan

P(03) = =l 0,8,

BEpOATHOCTL ByAeT paeHa: a-1

Mpumep 2. Pebpo kyba x uamepeHo NprbnuxernHo. Mpruema = x = b,

Paccmatpuean pebpo kyba Kak cnydalHy BENWUYKWHY, pacnpedeNeHHy PaBHOMEDHO B
wHTepeane (a, b), HalTK matemaTyeckoe oxmMoaHWe W gucnepckio obbema Kyba.

PelweHune:

O6bem kyba - cnydyalHas BenWUMHa, ONpeaenAemMan BblipaxeHeM y=x3. Torga MaTeMaTUUecKoe
OMMOFHME PIABHO:

B 4 l 4 p p

18* —a®  (Bra)®? +ab)

M(X)=[2 —dx=—" ’=— = -
() {x iG=a" 4 bea 4

A
[fpce)ar-cmrx )’

OucnepcKa BoidumcnAeTcA no dopmyne: D[X] ==

,ﬂMCI‘IEpCMH paeHa:
-!' i % ’ 2 2
D(X)=Ixﬁédx—[ﬂ{(x)]ﬂ_l x ali—[M(Xj]f*:lb =g _[(E:-+a)(f:. +a ;.]3.

b 7 b-a 4
Mpumep 3.

HalTh MaTeMaTMdecKoe oxuaaHue, OWCNepclid W CpedHes KBaApaTMYeCKoe OTKNOHEHME
CNy4alHoOR BENWYWMHBl X, pABHOMEPHD pacnpedeneHHoR Ha WHTepBane (2;6).

PeleHKe.

MaTemMaTHlecKoe OXMAaAHWE:

b+ a 62

M = = = -"-1-
(x) 7 2 .
AOucnepcKa:
cnd 2
T o B e D L
12 12 12 i

CpefoHees KE3ApATUUECKOE OTKNOHEHWE!

D(x) = 2 w1155

sz

ITO pacnpeAeneHWe peannsyeTcd, HanpuMep, B 3KCNEPHMMEHTAaX, B KOTOPbIX Haydady CTaBMTCA
Touyka Ha wHTepeane [a,b], npw aTom cnyyaiHan eennmdmrHa X - abcuncca NoOCTaBNEHHON TOYKM.,

BepoATHOCTE NON343HWA PEaBHOMEPHO pacrpedsneHHoq HE!I'I[.‘.IE!J.‘.II:IEIHDH CNYy4YarnHOR BENWUKMHBl X Ha

Pla< X <b)= J'f(x)cix
wHTepeane [a,b], onpegenaeTca no dopmyne a .
MpyUMepoM PpEEHOMEPHO PAachpedenNeHHOR HENPEPLIEHOM CNyJafHoA BENWUYMHBI X ABNAETCA

oWKGEKa NpK OKPYTIEHKMK 0TCYETa 00 GNMsaiwero Lenoro AeneHWsA WKANb WSMEPWUTENbHOMD
npwbopa, NporpagyWpoEaHHON B HEKOTOPBIX edWHWLLEX.
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3ananme 2: npuayMaiite U mopeuanTe NpuMepbl, aHAIOTMYHbIE PACCMOTPEHHBIM (4 11IT.)
Hror padoThl: oTUeT, 3amuTa paboThl.

IIpakTuyeckas padora Ne 11
Lenb: HAyYuTh pemaTh 3aJa41 C UCTIOIb30BAHUEM OOJBIINX YUCEIL.

3aganue 1. Paccmotpute mpumep:
1.

NPHUMEP YCTPOWCTEBO COCTOMWT K3 10 He3aBUCMMO pabo-
TawLWMX anemeHToB. BEpOATHOCTL OTKA3a Ka40ro aneMeHTa aa
epema T paeHa 0,05, C noMoLWksH HepaBeHCTBa Yebrllueea oue-
HWTb BEPOATHOCTL TOTO, YTO abCOMKTHAA BENWYWHA Pa3HOCTH
MEW¥IY YWCMOM OTKa3aBLUWMX 3NeMEHTOB U CpeaHUM YMCnom (MaTte-
METUYECKUM OHMOAaHWEM) OTKA30B 38 BpemA | OKameTCA. a) MeHb-
wee aeyx; 6) He MeHbLLIE OBYX.

Pewenwne. a) lNycTe X — OWCKpeTHaA cny4alHan Benu4uHa, xa-
pakTepuU3yoWan YWCNo OTKa3aelUWX 3nemMeHToR 3a epema T. Toraa

M) =np=10.005=05; D(X)=npq=10-0,05.095=0,475.
Bocnoneayemca HepaeeHcTBOM Yebuilleea

P30 - M) <} =1- DSQ; P{3-0,09 < 2}31—0’1£= 0,88

©) Cobbimua [X -0, <2 n [ -0,5/= 2 NpoTUBONONOMKHBLI, NO3TOMY
Pl -05|<2}=1-038 =012

[HyTaa moHeta nonbpaceiBaetcA 100 pa3. [epb
ewinan 70 paz. OueHUM BEPOATHOCTE BeiNaqeHWA repba ana sToi
MOHETHI.

Pewenne. Bosemem £ =01 Toraa nony4yum

70 1
Psl— —p| <01t »1-—— =075 T0O &CTb C BEPOATHOCTLID
{100 } 4-100-(0,1)* ' g
0,75 oueHWBaeMoe 3HaYeHWe P NpUHaONEXUT UHTEpBANY
07-p|<01;

—01«07-p =01 06 <p <08,

Ona £=0.2 nonyyum 0.5 <p <08 C BEPOATHOCTEH HE MEHEE
0,9375.

70
B kayecTBe oueHkn p Gepem OTHOCUTENLHYIO YacToTy T~ e

MNpK yBENWYEHWM YUCTA UCMBLITAHWIA N Mbl Byaem nonyyaTs C Bepo-

ATHOCTLI0, DNU3KORA K eguHULe, Bce Donee ManeHbkne MHTEpPBarbI
ANA OLEHKW TEOPETUYECKOW BEPOATHOCTK .
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Ha nonocy ykpenneHnii npoTMBHKWKA cOpackiea-
etcA 100 cepuil bomB. MNpwn cHpackiBaHWWM OOHOR TAKOW CEpPUM Ma-
TeMaTWYECKDe OXWOaHWe YKCNA NonafaHuii DaBHO 2, a cpenHes
KBAODATWYECKOe OTKNOHEHE YMCTA NonaaaHui paeHo 1.5

Haity npubnueHHo BEpOATHOCTE TOMD, YTO NP cOpackIBaHWUK
100 cepwit B nonocy nonagaet ot 180 oo 220 bomb.

Pewenue. [peactaeum obillee YWCNO NoNagaHuiil Kak cymmy Yu-
Cen nonagaHuil DOMB B OTAENLHEIX CEPUAX:

100
=3 +¥, + .+ =2 3, toe Xi — YMCNO nonagaHii i-oi
]

cepum.

Bynem cuMtaTth YACNO n =100 AOCTATOMHLIM [NA TOTo, YToOk

MOMHO GbINO NPUMEHUTL NpefensbHY0 Teopemy. Mveem:
100 100

M(:x:):‘_zmi =3 2=200;

iml

100 100

D(X)=3.D; =31,5° =225 CB X noaYMHeHa HOPMArsHOMY 3aKo-
i-1 i-1

Hy pacnpefeneHus.

200 - 200] ) @[130 200

P{180 <X < 220) = — —

) = 20(1,33)= 2.0,4082 = 0,82

4,
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MPUMEP lNocnegoBaTenbHOCTL HE3ABUCHUMBIX CRydaii-
HbIX BENWYWH 30, 30, ..., 3, ,... 3@0aHa 3aKOHOM pacnpefeneHua

[NpUMmeHUMa NK K 3a0aHHOR NOCNEenoBaTENLHOCTH TEOPEMA
Uebbiwesa?

Peluenune. MpoBEPUM KOHEYHOCTL MATEMATUYECKUX OXUOAHUA 1
PABHOMEPHYH OrPaHUYEHHOCTb AUCTIEPCHA.

1 1 1
M(Xz)znzaz- +D-[1——]+n2a2- = a?:

] ]
2n I

Takum obpazom, kaxgan U3 cnydYalHbIX BENWYUH X, UMeeT Ko-
HeyHoe MmatemarTiyecKoe oxnaaHne.

DX )=c-0"=cf.

Tak KaK Bce JUCNepCUK paBHbl, TO OHU PABHOMEPHO OTPaHNYeHb
YACTIOM ¢ 2. ATaK, nocKonbKy Bee TpeDoBaHWA BLINOMHAIOTCA, K

paccMaTpMBAEMON NOCNEA0BaTENBHOCTH CITYYaHbIX BEMWYWH
Teopema Yebulliera NpUMeEHUMA.

3ananme 2: npuayMaiiTe U mopemanTe IpuMepbl, aHAIOTMYHbIE PACCMOTPEHHBIM (4 11IT.)
Hror padoThl: oTUeT, 3amuTa paboThl.

IIpakTuyeckas pabora Ne 12
enp: HayunTh pemaTh 3aJa4M C UCIOJIb30BaHUEM TeopeMbl bepHyn.

1.13 71 akKyMyJITOPOB 3a TOJ XpaHEeHHs K BEIXOIUT M3 cTpost. Haynauy BEIGHPAOT 771 aKKYMYJISTOPOB.

Onpe/IeNIuTh BEPOSTHOCTD TOT0, YTO CPEIH HUX [ HCTIPABHBIX.

n=100,k=7,m=5,=3.

2. YCTpOMCTBO, COCTOSINIEE U3 TISITH HE3aBUCUMO pabOTAIONTUX JIEMEHTOB, BKIIFOYaeTCs 3a Bpems T.
BeposiTHOCTB OTKa3a KaX/10ro U3 HUX 3a 3T0 BpeMs paBHa 0,2. HaliTi BepoATHOCTB TOTO, YTO OTKAXYT:
a) TP DJIEMEHTA;

0) He MeHee YeThIpeX IEMEHTOB;

B) XOTsI ObI OJTUH DJICMEHT.

3. CKOJIBKO CIEyeT ChIrpaTh NapTHHl B IIaXMaThl ¢ BEPOSTHOCTHIO MOOE/Ib B OJJHOM MapTUH, paBHOU 1/3,
yTO0OBI HAUBEPOSITHEHIIIEE YNCIIO Mo0e ] ObLTO paBHO 57

4. ITycTh BEpOATHOCTB TOTO, YTO TEIEBU30p MOTPEOYET PEMOHTA B TEUEHHE rapaHTUHHOTO CPOKa, paBHA
0,2. HaiiTu BepOsITHOCTh TOTO, YTO B T€UEHUE TAPAHTHIHOTO CpOKa U3 6 TEICBU30POB: a) HE OoJiee
0JIHOTO MOTpeOyeT peMOHTa; 0) XOTs OBl OJIMH HE MOTPeOyeT peMOHTA.
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5. Yro Oosiee BEpOATHO BBIUTPATh Y PABHOCUIILHOTO MPOTUBHUKA: HE MEHEE IBYX MAapTUIl U3 TPEX WU HE
Oosee oaHOMN U3 ABYX?
6. a) HaiiTu BeposSITHOCTh TOTO, UYTO COOBITHE A TIOSIBUTCSI HE MEHEE TPEX pa3 B UETHIPEX HE3aBUCUMBIX
UCTIBITAHUSX, €CIIM BEPOSITHOCTD TIOSIBIICHUSI COOBITHS A B OJTHOM HcTbITaHNK paBHa 0,4;
0) cooriTHe B mosiBUTCS B ciydae, eciii cOObITHE A HACTYIIUT HE MEHee YeThIpex pa3. Hailtu
BEPOSATHOCTh HACTYIUICHUS COOBITUS B, eciu Oy1eT mMpon3BeIeHO MATh HE3aBUCUMBIX UCIBITAHUHN, B
Ka)XJIOM U3 KOTOPBIX BEPOSTHOCTD MOsIBIICHUs cOOBbITUS A paBHa 0,8.
7.C 6a3bl B Mara3zut otnpasieHo 4000 TIaTenbHO yIaKOBaHHBIX JOOPOKAYECTBEHHBIX U3CIHM.
BeposTHOCTh TOTO, 4TO M3aenMe noBpeautcs B mytu, paBHa 0.0005. HaiiTu BeposITHOCTH TOTO, 4UTO U3
4000 u3nenuii B Mara3uH NpuOyAyT 3 HCIIOPYCHHBIX H3/ETHSL.
8. B 6ank ornpaBnieno 4000 makeToB JICHEKHBIX 3HAKOB. BEpOATHOCTH TOTO, UTO MAKET COMACPKUT
HEJIOCTAaTOYHOE WM U30BITOYHOE YHCIIO IEHEKHBIX 3HaKkoB, paBHa 0,0001. Haiitu BepoSITHOCTH TOTO, 4TO
P TIpOBEpKe OyeT 0OHAPYKEHO:
a) Tpu OMOO0YHO YKOMIUIEKTOBAaHHBIX MTAKETa;
0) He OoJiee TpeX MaKETOB.
3aganme 2: npuayMaiTe v NOpeIanTe IpUMEPHI, aHAIIOTMYHbBIE PACCMOTPEHHBIM (8 IIT.)
Hror padoThl: oTueT, 3amuTa paboThI.

IpakTnueckas padora Ne 13
[lens: HayuuTh pemath 3aga4u Ha [TocTpoenne smnupudeckoi PyHKIIUK pacnpeiesIeHUs.
Brruucnenue 4nciaoBbIX XapaKTCPUCTHUK BBI60pKI/I.
3aganue 1. Paccmotpute mpumep:

l.

IMocranoska 3agaqdn  1.Ha TenedoHHOH CTAaHIME TNPOBOIUITHCE
HAOMIOMEHHA HaJ HYHCJIOM  HEMNPaBHILHBIX COCIAMHEHWH B  MHHYTY.
HabGnronenus B tedenue 30 MHHYT Janu cieayromue pe3yastarsl (Tadm. 1).

Tadmuna 1.
3 0 1 5 1 2 4 5 3 4
2 4 2 0 2 3 1 3 2 1
4 3 0 2 1 0 4 2 3 2

Tpebyercas HaliTH JUCKPETHBII BapHAIMOHHBIH P, BBIOOPOUHYIO
(oMmupHUecKyto) (PYHKIHIO pacrnpeseleHHsl JaHHOH BHIDOPKH M MOCTPOMTH
ee rpacduk B cpene DT MS Excel.

Pemenue.

OueBHIHO, UTO YHCITO X ABIAACTCSA MUCKPETHOH Cy4aiiHO BETHYHHOIM,
a MOJNYy4YEHHBIE JAHHBIC €CTh 3HAYEHHA ITOH CIy4aHHOH BeNHYHHEL.

B pe3ynerate BHITONHEHUA ONEpanHil paHXXHPOBAHHA M TPYNIHPOBKH
OBLTH TTONYYEHBI IIECTh 3HAMCHHIT Cy4aitHo#i Bennunnsl (BapuanTse): 0; 1; 2;
3. 4; 5. Ilpu stom 3Ha4enue () B 3T0ii rpynme BerpedaeTcs 4 pasa, 3HaueHHe |
— 5 pa3, zHadenue 2 — 8 pa3s, 3Hadenue 3 — 6 pas, 3HaueHuwe 4 — 5 pas,

sHadeHne S5 — 2 pasza. BerumcneHHble 3HAaYeHHA YACTOT M 4aCTHOCTEH
NpPHBEACHBI B TadIIL. 2.
Tabnuua 2.
Hnnexc i 1,2,3,4,5,6
Bapuant P 0,1,2,3,4,5
YacroTa m; 4,5,8,6,5,2

YactHOCTE 0, e
30 30 30 30 30 30

Hcnonws3ya maHHBIH THCKPETHBIH BapHAIMOHHBIA paa (cM. Tabm. 2),

¥ v
BBIMUCTHM 3HaueHus F, (x) mo ¢opmyse, NpUBEACHHOI BHIIIE, M 3aHECEM HX

B TaOm. 3.
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Tabnuua 3.

X Fl:J{x}
x<0 0
4
0=<x<1 W =—
Y30
] <x<2 @+, = +5—9
= AERRT 50 a0 30
2<x<3 m+m+m—4+5+8—17
= LSS TR0 30 30 30

4 5 8 6 23
+—+—=

3=x<4 a:.:.l|+(ul+w3+¢5:.l4—E+E 20 30 " %0
4<x<5 oy +m, + oy + @y + @, =_+i+i+£+i=§
. 30 30 30 30 30 30
xX>3 a:l+w2+a;1+m4+ms+m&=§+i=£=1
) 30 30 30

Hror padoThl: oTUeT, 3amuTa paboThl.

IIpakTuyeckast pabora Ne 14
Lenb: oTpaboTaTh HaBBIKKM TOUYCYHBIX U MHTEPBAJIbHBIX OLIEHOK, MHOTOMEPHOTO
ctatuctuueckoro ananu3 B MS Excel.

3amanue 1. Pemmts 3amauu:

Ilo ganueiM Tabmuuer 3 nmoctpoHM rpaduk >MIHPHYEcKoil QYHKIHH
pacipeaeneHus.

Smnupuueckan PyHKUMA pacnpegeseHns

0.9 Q
5 ||
1
1
0.7 1
1
C 1 ——3MAMpMYeCcKan
0,5 1 1 1 BYHRLMA
: : pacnpeasneHrna
o0z 'S 3 " -
5 \T ] i ; ) BoipeskasHayeHMA
1 1
o1 H 3
- 5 1
1 1 1
2 o1 2 4 5 f:

Pemenne 3agaun B cpeae 3T MS Excel. /lns penrenus zamaum B
cpeae T MS Excel HeodxoaumMo BEIIONTHHTE CIEAYIONIHE IeHCTBHA:

. Upentucpuumpyiite  ceowo  paboty, mnepeumenosas Jlucrl B
TurynbHEIT OHCT M 3amHcaB HoMep nadopaTopHoii paboTel, ee HA3BAHHE, KTO
BBINOJIHHI H POBEPHIL,

2. [lepenmenyiite Jlmer 2 B Jwuckpernerii. HaGepute maccus 30
3HAYCHHH HCXOMHBIX JAHHBIX BEIOOPKU.

K4 - B 2
Al 8 | € [ © | ® [ F 5 H TR
1: Bribopra ¥
2 3 0 1 5 1 2 4 5 £ 4
3 2 4 2 0 2 3 1 3 2 1
4 4 3 0 2 1 0 4 2 3 2

3. Haitmure BEHYHHBL X, X, M, HCIIONB3YS BCTPOEHHBIC (hYHKIIHH
ExcelMAKC, MHH n CYET.
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cs - o | =CHET(B2K)
[A] B c | o | E
1 BriSopia X
2| 3 0 1 :
3| 2 4 2 L
4 4 3 0 2
5 {
b X max =
7 ¥ min = 0
s v BG ] | ]

i)
i or 0 0 5 U ¢ NOMOUIBH)

4. Cpopmupyiite cronder BapuaHT X
tbyurkmnn YACTOTA waiiauTe 4acToTy TIOABIACHHA 3HAYEHUWH CIyHaiiHON
penuunHel X B JaHHOM HHTEpBane.

CuaTaKCHC (PYHKITHM:

YACTOTA(MacCHBAAHHBIX;MACCHBHHTEPBAJIOB).
AprymenTal fyHKiian @Iﬂ

HACTOTA

Macons_panmeix  B2:K4 {3:0; ;5 ; 245342420, 23 1;...

{0:1:2:3:4:5)

L}

Macous_mnrepsanos F7:F12 |

{4:5:8:6:5:2:0}
BoiNMENAET PACTDEZENEHSIE SHEHEHAN N0 MHTEDBANAN W BOIBPALAET BEDTHKAMHEH HACOAS, COAEPWALLINA Ha
oaMH 3NeMeHT Bonsle, SN Macos WHTEDBANoE,

Macons_AaHHbix MSCOAE WAM COLIMKE Ha MHOKECTEO ASHHL, ANR KOTOPLIX BEMMCARIOTCR
4YECTOTE (Mpofientl M TEKCT HE yuuToES0TCR).

SnaueHue: 4

Crpasxa No SToM oy Ly OK ] | Camexa

MaccuB naHHBIX — MACCHB MIIH CCBUIKA HA MHOMKECTBO JAHHBIX, LIS
KOTOpPBIX BBEIMHCISIOTCH YacTOThl. B Hamem cioydae 3T0 [AHana3oH
B2:K2.Ecnmn maccuB [JaHHBIX HE CONEPIKHT 3HA4YeHHi, TO (yHKIHA
YACTOTA BozBpaliacT MaccHB HYJICH,

MaccuB HMHTEpBalnOB — MACCHB MIJIM CCBUIKA Ha MHOMKECTBO
HHTCPBATOB, B KOTOPBIE TPYNIHPYIOTCH 3HAYUCHWS apryMEHTa MACCHB
nanHbiX. B mamem cnyuae »to amanazon F7:F12. Ecnu MaccHB MHTEPBaNoOB
HE COJep:KHUT 3HaueHHi, To ¢ynruns Y4CTOTA po3Bpamaer KOIHYECTBO
37IeMEHTOB B apryMenTe MaccHB NaHHBIX.
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_ YACTOTA - ® v & =YACTOTA[BZKSFT:F12) Bl
A B c ¥ E F 6 | H i
1 Buibopra X
2 3 0 1 5 i 2 1 5
3 2 0 2 3 1 3
4 4 3 0 2 1 ] 4 2
18]
g y G 5 BapuanTt | YacTora [YactHocTe| Hx)
Ll K min = ] 0 ;F7:F12) | 0,133333| 0,133333
g n= 30 i L 0,166667 03
E 2 8 0,266667| 0,566667
10 3 B 0,2] 0,766667
ETH 4 5 0,166657| 0,933333
| 12 ] ] 2 0,066657 k!
13| 0
i: ; AprymenTnl dynximm Lﬂﬂ‘
16 ||| HacToma
17 | HMacces JaHHbIC _Bl:m. [E[ = {30 L5545 40:2:3:1...
18 | Maccus_smrepaanos |[F7:F13 [EE] = ma2349
19 | = [4586:5 20k
20 | Bal4KCIAZT pacnpedereHie SHENEHWA M0 AHTEPSanaN W BE03E0aLUEET BEPTARKANDHbIN MACCHE, COAEPMAELLMA Ha
21 | QOWH INEMEHT DONLUIE, YEM HACCKE WHT EDS3NDE.
I Hm:mn_,q.unuux MACOFES MK CCRGASS B3 MACSRECT B0 AarHbix, ONA ROTODEX SolHMCiFAinTCR
22 | YacToTs! [MDoBE b 1 TEKCT HE V-UTHIBROTCAL
23|
2 | 3HaueHe: 4
25 |
26 i Cnpeska 00 3Tou LI [ CK ] OTMena ]
| 77 | e—ee-— |

Oyukmua  YACTOTA Beoautcs Kak (opmyna MaccuBa mocle
BBICNICHHS MHTEPBATA CMEKHBIX SUYEEK, B KOTOPBIE HYKHO BEpPHYTH
MOJIYy4YEHHEIH MACCHB YacTOT.

KonuuecTBo HJIeMEHTOB B BO3BPAIlA€MOM MAacCHBE Ha €IHHHITY
Donepuie uMcaa AIEMEHTOB B MAacCHBE HHTEPBANOB. JlONMOIHHTENLHBINH
2JIEMEHT B BO3BpAallaéMOM MACCHBE COJAEPKHT KOJIHYECTBO 3HAYECHHIA,
DoneIIMX, YeM MaKCHManbHOE 3HAUEHHWE B WHTEpBanax, T.e. Oomemie 5 B
HalIEM clly4ae.

[Tockonbky pnaHHas (YHKUMS BO3BpalllaeT MACCHB, OHA JOKHA
3aaBaThCci B KadecTBe (hOpMyiasl MaccHBa M padoTa ¢ Hel 3aBepliaeTcs
TpexkaapuinHoi komOuHauuein CTRL+SHIFT+ENTER.

Oyuknua Y4CTOTA urHopupyeT nycrhie S4eHKH H TEKCTHI.
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5. Cihopmupyiite cTonden 4acTHOCTEH, BRIMHCITHE 3HAMCHHA @0 = 1,

...,0 o opmyne
n;
w; = — .
n
YACTOTA *(© B ¥ K| =67/5c38
lal 8 | ¢ [ b [ & | ¢ [ & [ ] |
1 Boibopra X
N 2 3 0 1 5 1 - 5
3 2 4 0 2 3 1 3
4 4 3 0 2 1 0 2
5 |
f X e = 5 BapuanT | HacToTa |'-|acmoc1h| Fix)
ZI ¥ min = 0 0 4 ]:G?fSCSSl 0,133333
8 n= 1 5 [oa6e657 03
9 2 8 0,2666567| 0,566667
10 3 6 0,2| 0,766667
11 4 5 0,166667| 0,033333
12| 5 2 | 0,066657 1
13 0

6. ChopmupyiiTe  cronbenr  3HaueHuii  BHIDOpOuUHOH  (hyHKUIUU

ki g
pacnpegencuusn F, (x). Ilpu sTtomM nepeoe 3HaucHue B Aueiike [7 mpocto

KONHpyeTcs U3 Aderku H7,

Bapuant | Yacrota Hacmocn:l Fix) |
0 4 0,133333]=H}'
5 0,166667 0,3
2 8 0,266667| 0,566667
3 6 0,2| 0,766667
4 5 0,166667| 0,933333
5 2 0,066667 1
0

CJ'IE,B,yIG].I.IEE JHAYCHHE BBIMHCIACTCA KakK HAKOIIICHHAA CyMMa

NPeNBIIYIIEr0 3IHAYCHUA (1 i TEKYIIEr0 3HAUCHHA (; M3
queiiku HE:

=]7+HS8 .
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BapuanT | Yactota [HactHocts|  Fix)

0 2 0,133333| 0,133333

5 |0,166667)=174}i8
2 8 | 0,266667| 0,566667
3 6 0.2] 0,766667
4 5 | 0,166667| 0,933333
5 2 0,066667 1
0

3atem manHas opMyna KOOMPYeTCS aBTO3ANONHEHHWEM B OCTAbHBIC
AYEIKH AMATIa30Ha, ¢ BBIXOJIOM Ha 3HAYECHHE, paBHOE |,

7. Hoctpoum rpatdux smnupudeckoii ¢yuxknun pacnpeaenennsa. C
HCNONb30BaHWEM ITaTHBIX cpeacTs Mactepa amarpamm DT MS Excel
MOCTPOUTL CTyNeH4arTslii rpaduk (yHKIHH pacnpeneneHus JTHCKPETHOI
CAYYaHHOH BeIHYHHBI HEIIb34.

ITokaxem, kax B MS Excel Bce-Taku MOKHO NOCTPONTL Takoil rpaduk.

7.1. PacionosuM JaHHBEIC MOTY4EHHOTO JHCKPETHOTO BapHALHOHHOTO
pAlia TaK, Kak MOKa3aHO Ha PUCYHKE HHIKE,

BapsaxTt | Yactota [HactHocTe|  Fix) X Fix)
0 - 0,133333| 0,133333
1 5 0,166667 0,3
2 8 0,266667| 0,566667 0 0,133333
3 6 0,2| 0,766667
1 5 0,166667 {5933333 1 0,3
5 2 0,066667 1
0 2 0,566667
3 0,766667
4 0,933333
5 1
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Ipu

3TOM  JaHHBIC  KOIWPYHOTCH

W3 OpeablaynieH

TAOTHIIBL.

MCHOJ’]I:?.}"I-OT KOHTEKCTHOE MEHI0 KoMaHIksl BeTaBka: Hapamembz BCTABKH —»

3HaveHHA

7.2.B pa3jpekeHHYH) TakHuM o0pa3om Tabnuily BBeleMm

L

2

BhipEZaTh

KonupogaTe
MapameTpel BCTIEKM!

=) 123 | fe| | £0 e,
CneyuanoHan oCIanKd..,

EcragnTe..,
Yaanuto..,

DY CTW T COO08 DM O
DrneTR

LCopTupoBka

BCTAaBNTE NpUMEdaHWE

Topmart gHeeK...

BhIGpaTE W3 PACKPRIBEIIIENDCA CAWCKS..,

MpUEEOHTE MMA...

Mangpcconka,.,

£

pan

nononHenuii. B sueiiky K7 Beegem 3navenue -2, a B sueiixy K20 snauenue 7,

3TO TpaHullkl HHTEpBana [-2 ;7] Ha kotopom Gyaet noctpoen Ham rpaduk. B

OCTAaBLINECA ITYCTRIC AYCHKH BBEICM FHAYCHHA, YYTh MCHBIUIHC 3HAYUCHMI

MONYHEeHHBIX BAPHAHT (CM. CIyHail a) HHKe).

X

Fx)

-2

-0,000001

0

(1,133333

0,999499

1

0,3

1,99959

2

0,566667

2,99939

3

0,766b67

3,99999

4

0,933333

4,99994|

l

5

7

Cnyuaii a)

X Fix)

-2 0
-0,000001 0

0 0,133333
0,99999 |0,133333

1 0,3
1,99999 0,3

2 0,566667
2,99999 |0,566667

3 0,766667
3,99999 |0,766667

A 0,033333
4,99999 |0,933333

5 1

7 1

Cnyuaii 0)

JBa nepeeix 3nauenus ¢yukuuu F(x) B sueiikax L7 u L8 npumem

* i wr
paBHbIM HymO, T.K. F, (x)=0 npu x<x'’ . B ocraBmmecs mycTble sueiiKku

CKOTTHPYEM 3Ha4YeHHA (DYHKIHH, PacMoNIOKCHHEBIC BbIMIE (CM. ciay4daii 0)

BBIIIE).

7.3. Ilo paHHBIM,

HaxoadmumMcs B JuanaszoHe sueexk K7:1L20, ¢

noMmoubid Mactepa auarpaMm, mocTpouM auarpamMmy THna TouewHas Oes

MmapkepoB. OrtdopMatupyeM auarpammy, yOpaB Mapkepsl H 3a1aB JTHHHIO,

COCIHHAKIIYHO TaOJIHYHLIE 3HAYCHHA.
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D E F G H I 1 K L

5

& Bapuaudr | Yactota Macteocts,  Flx) | b Fisx)

7 0 4 | 0,133333| 0,133333 {2 o

g 1 5 0,166667 0,3 {-0,000001; 0

9 2 8 0,266667| 0,566667 { 0 10133333
10 3 6 0,2| 0766667 ! 0,99399 }0,133333
11 4 5 0,166667| 0,933333 i1 f n3
12 5 3 0,066667 1 i 1,59990 { 03
13 n 2 10,566667
14 Imnupuueckaa GyHKUMA pacnpegencHma | 99 {0,566667
15 1.7 : } 0, 766667
16 : 99 {0,765667
17 : . 10933333
18 o, I ' 99 10,933333
19 e — : Pl

20 e m——MNHOMHECKER | § 1

21 ' Py HELAA

22 nr4 acnpenenerHpAa

23

24 B2

25

26

27 ki [ VzMEHEHNE pRga lilﬂ %

28 _Vhi FRAG.
e | = SMrMpHECEER (.
| 30|

31 =-32; -0,000001;...

32 SHEHEHAR 1

33 | = prckpeTHEEIALET: SL820 E] =0; 0; 0,133333:..

3: [ ok ][ omens

T.x. ynxkuus F(x)— HenpepeiBHa cinepa B mo0oH Touke X, T.e.

F(x=0)=F(x), TO yCTpaHHM HEOJHO3HAa4YHOCTh B TOYKaxX pa3pbiBa,
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“BbIpe3aB” COOTBETCTBYIOIHE 3HAa4eHHUA. [ 3TOro mocTpOHM TOYEHHBIH
rpauk N0 JaHHBIM NEpPBOTO H NOCHEAHEro CcTonbua MOMIyYeHHOro
JHUCKPETHOTO BAPHALIHOHHOTO PAJIA.

o E | 7 | G | H | | | ] | K | f.
5
B BapuanT | YacToTa [YacTHOoCT Fix) ‘J X F(x)
i 0 4 0,13333350,133333, -2 0
g 1 c 0,166657 0,3! ~0,000001 0
g 2 g 0,256667! 0,566667} ) 0,133333
10 3 6 0,2{ 0,756667} 0,09599 |0,133333
11 4 5 | o.1s6657; 0,933333) 1 0,3
12 5 2 0,066657/ 1} 1,09999 0,3
| bt A
i3 0 2 0,566667
14 3M|'|"p$1‘-|ECHaﬂ d)VHHU,HFI pacnpegenedHun 99 | 0566667
15 1.2 0, 766667
16 | 99 |0, 766667
17| * Q 0933333
18 99 0933333
T 0O-2
19 . o (_I 1
20 o — TN PHYECHAA 1
21' - (e byHeyMA
55| 0 pacnpesensHMA
23 . 01| Bripeiaxa 1HAUEH WA
24 0,2
25
26 a .
— -2 4] 29 * T3
275 Mimerenne pala IM
28
79 [ s A —
| | ="BbpEska sHaueHn" ER:| = Rupeska HaueH...
30 DLCH A S
| E:HE‘-lEHMﬂ K )
| = [Mckpe THEI SFST: $F5 12 EE| =0; 152349
32 | SHaqeHRA 1
33 | W= "TccpeTHR SIS T: E‘—;‘ =0,133333333: 0...
34 | [ ox ][ omena |
35 2
- \ /

8. [locTpoiiTe MyHKTHPHBEIC JHHHH B BHIPE3aHHBIX TOHUKAX rpaduka.
Hnsa sToro BeiaenuM ToukH rpaduka u Ha BKIaake Maker B rpynne AHanus
HaxkMéM kHomky Ilmamku morpemrHocTeidl, a 3aTeM BmIOEpEM CTPOKY
JloTmoMHUTETBHBIE TAPAMETPBI TUTAHOK MOTPENIHOCTEH ... .
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Koncrpykrop

va ToH | Ananws CEONCTES

[HOCTY F _j J _ L‘I‘

B3333( 0,1] MwMma i F—
== TpeHAs * NOBLWEHNE NOHIDKENNE * (NOTPEtIHECTEN =
p¢ Her

{3
=

YAanerHWe NAGMOK NOMPEWHOCTER AR BEAENEHHOMD PAGA WAK gNA

BCEX PAAOE, ECAK HMW OQMH W3 HNX HE BEgeneH

MnanKm NOrPewHOCTER (O CTAHAIPTHRIMK DILWEKaNMM

wew|  OToBpameHne NAaHOK NOMPEWHOCTEN 4R BEASAEHHOI O PAAA
AWarpassibl € MCNOABIOBAHMEM (TAHAAPTHBIX OWWEOK

s MNaHKW NOTPEIMOCTEN € OTHOCHTEALHLIMK OWHEKaMK

[  OToSpameHWe MAZHOK NOTPEWHOCTEA AR BHAENEHHOrO PAAA

ANErPaMMbl € NCNOALI0BAHMEM NATHOPOLEHTHEN IHAYEHWA

MnaAKKn NOrPeHOCTEN C0 CTAHAAPTHEIMMW OTRADHEHUAMMW

OTo6paneHWe NASHOK NOTPLIWHOTER A8 BEAeNEHHOrD paga

AWarpamMmel C HOMOALIOBAHWEM OJHOTM0 CTAHA3PTHOTO OTEAOHEHKWA

.

==l 1=l

—| JononHKTENbHEE N3DaMETDH NASHOK MOTPEWHOCTER, .

B nunanoroBom okHe @opmaT NIAHOK [OTPEHIHOCTEH BBHIMNOIHHTE
VCTAHOBKH, MPEJCTABICHHBIC HMKE. YCTAHOBHTC PagHOKHONMKY — @
MOJIb30BaTeNIbCKAs M B MOABHBLIEMCS OKHe, B noje BBoaa OtpuuarensHoe
3HAYEHHE OLINOKH BBEIMTE 3HA4YCHHA cTon0ua F(Xx).

= = b - T
HacTpaueaemele NAsHGA NOTPEWHOCTER M
3 i s i B i
[IONOXUTENSHOE IHEHEHIE 0w

1!

lQ'rpmrrewwmm-ﬁm
-0 oo Y
! Lo || omea ||
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X max = 5
xl’ﬂll": 0
n= 30

(PopMaT NAGHOK NorpeLUHoCTER

Bapuanr | Yacrota |YactH DCTI:-|

Fix)

0 4

0.13 3333; 0,133333

i
[
Iy
v

0,165657)

0,30

0.2656671 0,566567)

0,21 0, 766667}

b | L | B |

0,166667} 0,933333)

i

0066667,

1}

S| |m|oa|w

X

-2

-0,000001

o

,93999

1

1.99999

2

|1 2,959939

LIE&T NUHHA
T il
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CoeseHns 1 r naiMoaHne
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Boison
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| % Mamvc
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3

3,98999

4

4,95939

5

7
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L
HacTpaveae ke raHK NopeiHocTeR |m

KoHEYH CTAL

| @ smrons || ETEEEEEEEE
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(] © Toues

Bennaaa rorpewhooTi
) odpopartoc aMedaet (0,1
7 oTHDOMeNLHoE sHEEHNE: |50 uy

) CTEHZAPTHOE DTKNOHeHE! | 1,0

| YESENTE 3HI-EHNE

| CTAHOZPTHAR NOMPEWHECTL
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Yy HRLMA
pacnpegeneH

) Bripe3xa sHaye
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'
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32|

Hror padoThl: oTUeT, 3amuTa paboThI.
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4. ”THOOPMAIIMOHHOE OBECIIEYEHHUE
ITPAKTUYECKUX PABOT

Ocnoenas numepamypa:

OcHoBHbBIE:

0-1TnankoB JI.JI. Teopuss BeposSTHOCTH M  MaTeMaTH4yecKas CTaTHCTHKA: ydeOHOe
nocobue/ JI.JI. I'mankos, I'.A. I'mankoBa.- 2e uza., ucnp.- Caukt — IlerepOypr.: Jlans,
2020.

0-2 MBanoB, b.H. Teopuss BeposTHOCTEN M MareMaTHyecKasi CTAaTHUCTHUKA: Y4YeOHOe
nmocooue/ Banos b.H. — CII6.: U3nateascTBo «Jlaney, 2019

JdonojaHuTeabHbIE:

-1 Kouetkos,E.C. Teopus BeposiTHOCTEH U MaTeMaTnuueckas craructuka: yueOHuk/E.C.

Kouetkos, C.O. Cmepunnckas, B.B. Cokonos. —-M.: UHOPA-M, 2008.

HNuTepHeTr pecypesl

https://www.matburo.ru/tv_book.php
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5. JUCT UBSMEHEHUI U TIONOJHEHU, BHECEHHBIX B
METOINYECKHUE YKA3AHUA

Ne usmeHeHus, 1aTa BHeCeHUsA, Ne CTPaAHUIIbI ¢ U3MEHEHUEM

BbroL10 Crajao

OcHoBanue:

HOIIHI/ICB JUI A, BHECIICT0 U3BMCHCHUSA
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