[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®NO: LLeb3yxosa TatbsiHa AnekcaHgpoBHa

LlomxHocTb: [upekTop Msturopckoro uHctutyta (Gunman) CeBepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[Jlata nognucanus: 23.08.2023 15:46:19

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

MHUHHUCTEPCTBO HAYKH U BEICIHTEI'O OBPA3OBAHHW S PO
OEJEPAJILHOE TOCYITAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJIEHOE
YUPEXJIEHUE BEICIITET'O OBPA3OBAHHM
«CEBEPO-KABKA3CKHWH ®EJIEPAJIbHBIM YHUBEPCUTETY
[[aruropckiii HHCTHTYT ((rmnan) CKOY

MeTogH4yecKHe YKA3aHHSA
ITO BRINTOJIHEHHIO IIPAKTHYECKHX PadoT
I10 JUCIMIUTHHE
«Teopusn BepoATHOCTEH H MATEMATHYECKAA CTATHCTHKA
111 HarrpaBiieHHI mogroToBkH 10.03.01 MHpopmaloHHas 6e30I1acHOCTD
HAITPaBIIEHHOCTH (PO b ) be30macHoCTh KOMITbIOTEPHBIX CHCTEM

[Igruropck 2022 1.
NOKYMEHT NoanncAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Coaep:xanue

IIpakTHueckas pabora 1. PereHne KoMOHMHATOPHBIX 33]1a4: IIEPECTAHOBKH, Pa3MEIIEHH S,

COYETAHHSI
I IpakTiyeckas padora 2. BepoSTHOCTH H CIIVYaHHBIE ITPOIIECCHI.
PertieHnie 3aa4 Ha HEMIOCPEACTBEHHOE BEIUHCIEHHE BEPOSTHOCTH COOBITHS

IIpakTHueckas pabora 3. OCHOBHEBIE TEOPEMBI TEOPHH BEPOSTHOCTEMH.
[IprMeHeHHE TEOPEM CIIOKEHHI H YMHOKEHHS IIPH PEIIEHHH 3aa4

[TpaxTHyeckasd pabora 4. PemeHne 3a1a4 Ha IMpHMeHeHHe (pOPMYII ITIOTHOH BEPOSTHOCTH,

dopmyiel baiieca

[IpakTHueckas pabora 5. CxeMa HCIIBITaHHH bepHyim. HanBeposTHeHIIIEE YHCIIO
IOSIBIIEHIH COOBITHS B CXEME ITOBTOPHEBIX HE3ABH CHMBIX HCIIBITAHHII

[IpakTHyeckas paGora 6. I[IpuOmkeHHBIe POPMYIIBI B cXeMe bepHyIIIH

[IpakTHueckasa pabora 7. 3aKOH pacIIpedelIeHH I JUCKPETHOH CIIYYAHHOH BEJTHYHHEI

[IpakTiyeckas padora 8. BeIUHCIEHIE YHCIOBRIX XapaKTEPHCTHK JHCKPETHOH
CIIYYaHHOH BEIIHYHHEI

[IpakTHueckas pabora 9. OYHKIIHH pacIIpeJeleHHs H IULIOTHOCTH PACIIpe leIIeHHS
BEPOSITHOCTEN HEITPEPBIBHBIX CIIYYAaHHBIX BEIIMYHH, HX CBOHCTBA

[ IpakTHueckas pabora 10. UHCIOBEIE XapaKTepHCTHKH HEIPEPRIBHEIX CIIYUYaHHBIX
BEJIHYHH

[IpaxTHyeckas padora 11. BapuaigioHHbIe pSibl H HX IpadpHYecKoe H300pakKeHHe
IIpakTiyeckas padora 12. BrIOOpOYHEIN MeTOJ. T OoUeUHbIE OLIEHKH

[IpakTHueckas pabora 13. IIoHSATHE HHTEPBAIIBPHOIO OLIEHHBAHHA. [|OBEpHTEIbHAS
BEPOSTHOCTH M ITpefelbHas omMoKa BRIOOPKH. OlleHKa XapaKTepPHCTHK I'eHePaIbH O
COBOKYITHOCTH ITO MaJIOH BEIOOPKE

[IpakTHyeckas pabdora 14. CraTHCTHYECKAS IIPOBEPKA THITOTES.
[IpakTHyeckasq padora 15-16. KoppensipioHHas 3aBHCHMOCTE. Ko prinieHT

KOPPEIISLIHH

[TpakTHyeckasg padora 17-18. JInHeitHasg perpeccHs. KoappHIIEHTH perpeccHu

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

Crp.

11

13

15
17

19

19

21

22
25

28

31
37

38



BBE/IEHHE

1. e 1 33249 H3YYE€HHA JUCITHILIHHbI

[lenp pguCIIUIMHBEL. (OpPMHpOBaHHE HaOopa OOMIENPO(EeCCHOHAIPHBIX KOMIIETEHIIHI
OakamaBpa I10 HalrpaBleHHIO ToAroToBKH 10.03.01 MH]opMmalrmioHHasa 6e30MacHOCTb.

3agauyn OCBOEHHS JUCIHIUIHHEL: (POPMHPOBAHHE IIPeJACTABIEHHH O POJIH H MeCTe MaTeMaTHKH
B COBPEMEHHOM MHpe, 5Talax pPasBUTHSA, VHHBEPCAIBHOCTH €€ IIOHATHH M| IIPeJICTABIICHII,
(popMHpOBaHHE YMEHHI HCIIOIB30BATh HEOOXOAMMBIE MaTeMaTHYECKHE MeTOABI IS PellleHHs 3ajay
PO eCCHOHATIEHOMN JIEATEIIbHOCTH.

2. OGopyaoBaHHe H MATEPHAJIbI
[IpakTiieckne paboThl II0 JHUCIPOUIMHE «TeopHsS BEPOSTHOCTEM H MaTeMaTHYECKas

CTaTHCTHKA» IIPOBOAAICSI B Y4YeOHOH aygHTOPHH ¢ MYJIbBTHMEAHA OOOpPYIOBAaHHEM. IIPOEKTOP,
KOMITBIOTED, SKPaH HaCTEHHBIH.

3. HammeHoBaHHE NPAKTHYECKHAX padoT

No HanMeHoOBaHHE TeM JUCHHILINHLI, HX KPAaTKO€ Oobe N3 Hux
TE€MBbI CoIep RaHMe M NpPaAKTHYEeCKAN
JaCoB OAroTOBKA,
JacoB
4 cemecTp
| PermeHne  KOMOHHATOPHBIX — 3ajay: IIEPECTAHOBKH, 1.5 1.5
PasMEIEHH L, COUETaHMS.
2 BeposSTHOCTH U CIIyUYaHHBIE IIPOLIECCHI. 1,5 1,5
PermreHne 3agay Ha HEIOCPEJICTBEHHOE BEIYHMCIIEHHE
BEPOSATHOCTH COOBITHAL.
3 (OCHOBHEBIE TEOPEMBI TEOPHH BEPOSTHOCTEH. 1,5 1,5
[IprmMeHEHHE TeopeM CIOXKEHHS M YMHOXKEHUS IIpH
PEIEHNH 3a]1a4.
3 PemeHne 3ajady Ha IpHMeHeHHe (OpPMYNI IIOJIHOH 1,5 1,5
BEPOSATHOCTH, (popMyTIbl Baifeca.
3 CxeMa HCIIBITAaHMH bepHym. HauBeposSTHEHIee YHCIIO 1,5 1,5
ITOSIBTIEHHH COOBITHSA B CXEME ITOBTOPHBIX HE3aBHCHMEBIX
HCIIBITAHHH.
3 [ IpuGImkeHHEIe QOPMYITIBL B cXeMe bepHyIIIH. 1,5 1,5
4 3aKOH pacIIpeelIeHH I JUCKPETHOH CIIYYAaHHOH BEIIMYHHEL. 1,5 1,5
4 BEIUNCIIEHHE UYHCIOBBIX XapaKTEpPHCTHK JHCKPETHOHM | 1,5 1,5
CIIY4AHHOH BEITHYHHEIL.
5 OVHKIMH paclpelelIeHusI H ITIOTHOCTH PacIIpelelIeHIsT 1,5 1,5
BEPOATHOCTENH HEIPEPHIBHEIX CIYYAHHBIX BEIMHMYHH, HX
CBOMCTRBA.
J UHCIOBEIE XAPaKTEPHCTHKH HEMPEPBIBHBIX CIVYAHHBIX | 1,5 1,5
-~ AOKYMEHT NOAMUCAH
NMEKTPOHHOM MOANMCHIO Opa’KeHHe. 1,5 1,5
" Ceprucbukat:, 12000002A633E3D113AD425FB50002000002A6 15 15
— Bnageney; Lebayxoea TatbAHa AneKkcaHgpoBHa 2 2
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9 IIOHSATHE HHTEepBAJIbHOIO OLeHHBaHMg. JlopepurtempHas | 1,5 1,5
BEPOSTHOCTh M IIpeliesibHAsA olmoOKa BEIOOpKH. OIleHKa
XapPaKTEPHCTHK T'€HEpPallbHOH COBOKYITHOCTH IIO MAaJIOH
BEIOOPKE.

10 1,5 1,5
CraTHCTHYECKAs IPOBEPKaA THITOTES.

I KoppensaipioHHas 3aBHCHMOCTE. KoaduigieHT 3 3
KOPPEIISIHIL.

12 JInneitHasa perpeccus. KoahpHIMEeHTHI perpecCHH. 3 3

HT1oro 3a 4 cemectp 27 27
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4. Cogep:xaHHe NpaKTHIeCKHX padoT

IlpakTHueckas padora 1. PellleHHe KOMOHHATOPHBIX 337a4: MepecTaHOBKH, Pa3MellleHNsd,
COYeTAHH L.

Ileab: @QopMHpoBaHHE OCHOBHBIX TIOHSATHH KOMOHHATOPHKH H  METOJOB  PeIleHHST
KOMOHHATOPHBIX 3a7a4 B IPIIOKEHHH K TEOPHH BEPOSITHOCTEH.

Teopernueckasi 4acrThb:

KoMOHHaTOpHKa - BEeTBb MaTEMAaTHKH, H3yUaroIlas KOMOHHALIMH H IIepeCTaHORKH IIPEAMETOB, -
Bo3HHKIAa B XVII B. Jlomroe BpeMd Kaszajaoch, YTO KOMOHHATOPHKA JIEKHT BHE OCHOBHOIO PycIa
Pa3sBUTHSA MaTeMAaTHKH H ee IIPIUIOKEHHH. [IomokKeHHe Mel pe3Ko H3MeHHIOCH IIOCTIEe ITOSIBIIEHHS
OBICTPOAECHCTBYIOIMX BBIUHCIHTEIIBHEIX MAIIMH M CBS3aHHOTO € STHM paclBeTa KOHEYHOH
MaTeMaTHKH. CeHyac KOMOHHATOPHBIE METOABI IIPHMEHSIOTCS B TEOPHH CIIYYAHHBIX IIPOIIECCOB,
CTaTHCTHKE, BEIUHCIHTENFHON MAaTEMATHKE, TIITAHHPOBAHHI SKCIIePHMEHTOB M T. .

KomOnHaTtopukoii (0T ITaTHHCKOro combinare — COeQHHSATH, cOYeTaTh) Ha3BIBAIOT Pa3lell
MATeMATHKH, B KOTOPOM H3VYAKOTCI 3aJayd CIEAVIOIIErO0 THIIa: CKOJbKO KOMOMHAI[HII,
VI OBJIETBOPSIOIINX TEM HIH HHBEIM YCIOBHSM, MOKHO COCTAaBHThL M3 SJIIEMEHTOBR JaHHOI'O MHOXKECTERA.

DOileMeHTapPHBIMH KOMOHHATOPHBIMH KOH(PHTypaIsIMH SBIISIOTCS COYETaHHS, Pa3sMeIleHHs,
NepecTaHOBKH. J[7I9 TIofcYéTa 4HCIIa STHX KOH(HIYPAIlHH HCIIOJIB3YVIOTCS IIPaBHIA CYMMBI H
IIPOM3BEIEHHA.

IIpaBl1I0 CYMMBI:

Ecm sneMeHT A MOJKHO BBIOpaTh In criocodami, a »ueMeHT B MoxHO BRIOpaTh Kk crmocobamm,
TO BBIOOP AnMeMeHTa A WM B MOKHO ocyIiecTBHTEL I + K criocoGami.

OO0o0011EHHEM TTPaBHJIa CYMMBI SIBIISETCS IIPABUIIO ITIPOH3BELEHH L.

IIpaBuj10 IpoOH3BEACHH A

Ecm snmeMeHT A MOXKHO BBIOpaTh I croco®aMH, a ITOCIE KaKIOro BEIOOpa 3IeMeHTa A
aneMeHT B MoXkHO BEIOpaThk K crmocobami, Torja, YIHOPSIOYEHHYIO Iapy 3lIeMeHTOB (A, B) MoxkHO
BEIOpaTh M*K crmocobamm.

IIpumep 1:

CKOIBKO TpPeX3HAaYHBIX YETHBIX YHCe]I MOXKHO cocTaBHTh M3 1udp 0, 1, 2, 3, 4, 5, 6, ecim

IIH(PHL MOI'YT ITOBTOPSTHCS?
Pemienne: n,=6 (T.K. B KaueCTBE IepPBOH IHPPHI MOKHO B3ATh IF00YI0 ITHGpY H3 1, 2, 3, 4, 5, 6), n.=7
(T.K. B KauecTBe BTOPOIl ITH(PPHI MOKHO B34Th moOyI0 mmudpy u3 0, 1, 2, 3, 4, 5, 6), n==4 (TK. B
KadecTBe TpeTheH IH(PhI MOKHO B3SITh JIFOOYIO IM(py U3 0, 2, 4, 6). Urak, N=n,*n,*n;=6*7*4=168.
IIpumep 2:

CKOIBKO BCEX YETHIPEX3HAYHBIX YHCET MOKHO COCTaBHTE M3 IH(p 1, 5, 6, 7, 87

Pemrenne: /111 KaXXIOro paspsifa YeTBIPEX3HAYHOIO YHCIIa HMEETCS ILITh BO3MOJKHOCTEH, 3HAUIT
N=5%5%5%5=54=625.

PasmMmemienns
Haz0BEM MHOKeCTBO, COIepKalIIee N BJIEMEHTOR, N-MHOKECTBOM.
[TocnemopaTenbHOCTE (X, X2, ..., Xk ) JJIHHBL K Oe3 ITOBTOPSIFOMIMXCS 3IIEMEHTOB H3 3IIEMEHTOB
TaHHOI O N-MHO’KeCTBa Ha30BEM K-pa3MelneHHeM.
A.fn
OO003HaYHMM CHMBOJIOM ~ "# YHCIO pa3MelieHHI H3 N 10 K aimeMeHTOB (0T hpaH. "arrangement”

i
- pElBMEH_[EHHE). HGHGHLS}"H ITPABILUIO ITPOHU3BCACHIA, BBITHCIIHM HHCIIO AH :
H}’CTB ITPOHU3BOIIBHOC PA3MECILICHIIC A HBI k mmveet BHI.

(X1, Xa. ... X ).
OOKYMEHT noanncAH |
SNEKTPOHHOWM NOANUCHIO locrie KaAJOI0 ELIﬁﬂpEl X1 QJIICMCHT X, MOXHO
ECepruduxar: - 12000002A633E3D113AD425FB50002000002A6 cMCHTOB X H Xy 3JICMCHT X3 MOMAHO ELIﬁpaTL (1‘1-
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2) crmocobamu, U T.4. ITocne Kaxmgoro BeIOOpa 37IEMEHTOB X , Xa, ..., Xk.1 3JIeMEHT Xx MOKHO BBIOpaTh -
(k-1)) = (n-k+1) crmocobamm. Torpa, 1o IMpaBHITY MPOH3BEASHH S, TTOCIIEIOBATENbHOCTD (X1, X2, , ..., Xk )

-

L
MOKHO BBIOpaTh YHCIOM CIIOCO00B, paBHEIM n(n-1)(n-2) ... (n-k + 1) :A,, .
[IpomsBeieHHE B JIEBOH YaCTH PaBEHCTBA YMHOKHM H pasfelInM Ha (n - K)!, momy M

A=
AFI:

® eCTh uHclIo P, IepecTaHOBOK H3 n 3neMeHTOB P,=n! (or

Ecmt B popyme k = n, To
"permutation"- nepecraHoBKa).
IIpumep 3:

CKOIBKO CYIIECTBYET ABY3HAYHBIX YHCEII, B KOTOPBIX IH(Ppa JecsITKOB H IIH(pa eIHHHI] Pa3IHYHbIE H
HeyeTHbIE?
Pemienne: T.K. HEYETHBIX I[H(P IISATh, a HMeHHO 1, 3, 5, 7, 9, To 3Ta 3aja4ya CBOAHTCSI K BEIOOpPY H

PasMCILICHHIO Hd ABC Pa3HBIC ITO3HIIHH ABYX H3 ITATH Pa3JIH4YHBIX I_[Hq)p:, T.C. YKA3dHHBIX YHCCII 6}"I[ETZ
o

,=4-5=20
CovyeraHus
k-TmogMHOKeCcTBO JaHHOTO N-MHOKeCTBa HasbIBaeTca k-coueTaHHeM.
Lk I
OO003HAYNM Yepe3s Cﬂ yHcio k-coyeTaHMII M3 JJaHHBIX N 3JIEMEHTOB. DOpMYIIYy UL Yk CciIa Cﬂ
TIONYYHM, paccykaasd cCIeIyIommM o0pa3oM. EcmHM KaXmoe codYeTaHHE VIIOPSOOYHTh BCEMIH
BO3MOKHBIMH CITOCOOAMH, TO ITOJIYYHM BCe K-TIoCne 1IoBaTe IbHOCTEH H3 1 AIIEMEHTOB, 0e3 IIOBTOPEHHI,
TO eCTh Bce K-pa3MelleHH .
HWHBIMH cITOBaMH,

OTKyaa

"kt (a—k)H

CF - ﬂ(ﬂ_l.)(ﬂ_z)__(ﬂ—ﬁ;_|_l)
k!

IIpumep 4: CKOIBKHMH CITOCOOAMH YHTATENh MOKET BEIOPATh ABE KHHIKKH H3 IIIECTH HMEIOIIHXCS?
Pemmrenne: Yicio crmoco00B paBHO YHCITY COYETAHMIL H3 IIECTH KHIKEK IT0 JBE, T.€. PaBHO:

6l 56
e _—=2_"=15
A0 2k _

[Ipeanonaras, 4To n H K - 1leIkle MonoxHTenbHBIe yHcaa H 0!=1, chopMyImHpyeM OCHOBHBIE

CBOICTBAa COUEeTaHHII.
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(JCHOBHBI¢ CBOHCTEBA COYIeTANIIL
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=[]
3adauu 1 ynpax*cHeHuA:
1.OmpenemiTh, KakOH OOBEKT KOMOHMHATOPHKH ITPHMEHSETCS JUIS PEINEHHS 3aJadd, OOOCHOBATh
BEIOOD.
2.Penmts 3aauy.
1. CKOIIBKO Tpex3HaUHBIX YeTHBIX YHCEe]I MOKHO cOcTaBHTh M3 Idp 0, 1, 2, 3, 4, 5, 6, ecltH IHQPEI
MOT'YT IIOBTOPSITHCS?
2. CKOIIBKO CYINECTBYET IMATH3HAYHBIX YHCEIL, KOTOPHIE OJANHAKOBO YHTAIOTCS CIIEBA HAIIPABO M CIIpaBa
HaJIeBO?
3. B ximacce necarp IpeAMETOB U TISIThH YPOKOB B JeHb. CKOIBKHMH CIIOCO0aMH MOXKHO COCTAaBHTH
pacroicaHie Ha OQHH JeHb?
4. CKOILKHMH CcITOco0aMH MOJKHO BBEIOpaTh 4 Jenerata Ha KOH(pePeHIHIO, ecl B rpymiie 20 yenoBek?
5. CKOIIBKHMMH CcITOcOOaMH MOMKHO PaslIOKHTh BOCEMB PA3/IMYHBIX ITHCEM II0 BOCEMH Pa3THYHBIM
KOHBEPTaM, €CIIH B KaKIbIOI KOHBEPT KIIAJIETCS TOTBKO OJHO ITHCHMO?
6. M3 TpexX MaTeMarTHKOB H JECSTH 3KOHOMICTOB HAJO COCTAaBHThL KOMICCHIO, COCTOSIIYIO H3 JIBYX
MAaTeMATHKOB U IIECTH 3KOHOMHCTOB. CKOIBKHMH CIIOCO0aMH 3TO MOKHO CJIEIATh?
7. B KHOCKe IIpofaroT 5 BHAOB KOHBEPTOB M 4 BHAA MapoK. CKOIBKHMH CITOCOOaMH MOKHO KYITHTH
KOHBEPT M MapKy"?
§. CKOIBLKHMH cItocodaMH MOKHO BEIOpaTh IMTaCHYIO H COITIacHYIO OVKBEI 13 cinoBa KOHBEPT?
9. HavamsHHUK TPaHCIIOPTHOTO 1[eXa IIPHUITIaciiI HECKOIBKO YEIOBEK Ha COBeIaHHe. KaXabli YUaCTHHK
COBEIAHMS, BXOAS B KaOHHET, IIOKHMal PYKH BCEM IIPHUCYTCTBYIOIMM. (CKOJIBKO YEIOBEK
YYaCTBOBAJIH B COBEI[AHHH, €CIIH OBIIIO BCETO /8 PYKOIIOKATHH ?
10. Kppica OexHT 110 1aOHpPHHTY, KOTOPBIA YCTPOEH TakK, YTO CHayajga OHa JOJIKHA BRIOpPaThk OTHY M3
IIBYX IBEPEH, 3aTeM OXHY H3 TPEX ABEPEH, a 3a KaXKIOH M3 HUX €€ OXHIAIOT YeTHIpe ABepH. [Ipoigs
IIBEPH, KPBICA HE MOXET BEPHYTHCS 4epe3 Heé oOpaTHO. CKOIMBKHMH PasIHMYHBIMH ITYTSMH KpbICca
MOJKET IIPOHTH JITAOUPHHT OT Hayaja J0 KOHI@A?

IIpakTinieckan padora 2. BeposATHoCTH H ciay4daliHble npomnecchbl. PelnlenHe 3azad Ha
HeMocCpeACTBEHHOE BbIMHC/IEHHE BEPOATHOCTH COOBITHSL

Ileab: (QopmHpoOBaHHE TIOHATHH  KIIACCHYECKOH, TeOMeTPHYeCKOH, CTaTHCTHYECKOH
BEPOSITHOCTH COOBITHS H CITOCO0AX MX BBIYMCIIEHHSI.

Teopernueckasi 4acrThb:

BeposSATHOCTh - OJHO M3 OCHOBHEIX IIOHSATHII TEOPHH BEPOSATHOCTEH. CVYIIECTBYET HECKOIIBKO
OIpedelIcHHH STOro IOHSTHA. IIpHBeaeM ommpefelneHHe, KOTOPOE HA3bIBAIOT KIIacCHYECKHM. Jlamee
yKa)KeEM ciIa0ble CTOPOHBI ASTOrO OIPEIelIeHHS H IIPHBEAEM APYIHE OIPeIelIeHHS, ITO3BOIISIOIIHE

INEKTPOHHOW NOAMUCHIO e 6 OJHHAKOBBIX, TIIATCIIBHO IICPCMCIIIdHHBIX

I:Gepmcbmar: 12000002A633E3D113AD425FB50002000002A6 1 - BermIii O’LIEEIL[[HG:, BO3MOKHOCTh BBIHYTE
Bnapeneu; leb6ayxoea TateaHa AnekcaHgpoeHa
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HayJady H3 YPHBI I[BETHOH (T. €. KpaCHBIN WIH CHHHII) Imap OOIbINe, YeM BO3MOXKHOCTh H3BIICYD
OelpId 1map. MOXKHO JIH OXapaKTEPH30BATh 3TY BO3MOJKHOCTH YHCIOM? OKa3bIBAeTCS, MOXKHO. JTO
YHCII0O H Ha3bIBAIOT BEPOSTHOCTBEO COOBITHA (TTOSBIEHHS IBETHOIO Imapa). TakumM 00pa3oM,
BEPOSITHOCTH €CTH YHCIIO, XapaKTEePH3VIOIIEE CTEIIEHh BO3MOKHOCTH ITOSBIIEHHS COOBITHSL.

[ToctaBrM 1epej; cobom 3a1auy JaTh KOIMHYECTRBEHHYIO OIIEHKY BO3MOKHOCTH TOT'O, YTO B3STHII
Hayaady Imap IBeTHOH. IlogBiieHme I[BeTHOro Imapa OyIeM pacCMaTpHBaTh B KauyeCTBe COOBITHA A.
KaxxapIi 13 BO3MOKHBIX Pe3yIbTaTOB HCITLITAHHS (HCITBITAaHHE COCTOHT B M3BIEYEHHH Iapa H3 YPHEI)
HA30BEM2/IeM eHIIAPHBLIM UCX000M (d1eMeHMapHbiM cobvimiiem). STMeMEeHTapHbIE HCXOABI 0003HAYHM
yepes 44 [z [ .U T.J B HammeMm mpuMepe BO3MOXKHEI CIEAYIONNE 6 3IeEMEHTAPHBIX HCXOMOB: % -
MOSABIIICS Oenblil Imap; %24 [ .- IOMBHIICS KpacHBIM Iuap; %ta [ta [ ‘- IOSBWICA CHHIIL IIap.
JIeTkO BHIAETH, YTO STH HCXOABI O00PaszyIOT IMOIMHYIO TPYIILY IIONMAapHO HECOBMECTHBIX COOBITHI
(00s13aTEIbHO ITOSBHTCS TOJIBKO OJHH IIap) H OHH PAaBHOBO3MOXKHEI (IIap BRIHHMAIOT Hay[ady, IIapkI
OIHHAKOBBI M TIATEIBHO ITepeMeIlIaHBbl).

Te »slIeMeHTapHble HCXOABI, B KOTOPHIX HHTEPECYIOIEE HAc COOBITHE HACTYIIAET,
Ha30BEM O1a2onpuamcmeyoujiiMil STOMY cOOBITHIO. B HameM IpuMepe Olar oIpHAITCTBYIOT COOBITHIO
A (TIOSBIIEHHIO IIBETHOTO ITIapa) CIEAYIOIHE 5 HCXOMOB: Yz [ .00 [a [ta [

TaxiM oOpaszoM, coObITHE A HAOIIOLAETCS, €CIIH B HCIBITAHHH HACTYIIAeT OAHH, Oe3pasiIyHO
KAaKOH, M3 3JIEMEHTApPHBIX HCXOJOB, ONAarolpHATCTBYIOIMHX A, B HaIleM IIpHMepe A HaOIIOmAcTCs,
€CIIM HAaCTYITHUT %z, 1w %L, Wi %, win %, wm %, B 3ToM cMmeIcie coObITHE A TIOJpa3AelsSeTcsa Ha
HECKOJIbKO 3IIEMEHTAPHBIX COOBITHI (S8 [ .4 ["a [ta [%), sleMeHTapHOe Xe COOBITHE He
TIOAPA3IEISICTCS Ha IPYTHE COOBITHA. B 3TOM COCTOHT pasimHuie MeXIy COOBITHEM A H 3IeMeHTapHBIM
COOBITHEM (3IIEMEHTaPHBIM HCXOJ[OM).

OTHOIIIEHHE YHCIIa OIaroIpHATCTBYIONHX COOBITHIO A 3IIEMEHTAPHBIX HCXOJ0B K HX OOIIEMY
YHCIIY Ha3bIBAIOT BEPOSATHOCTBIO COOBITHSI A H o0Oo3HayaroT 4yepe3d P (A). B paccMmarpuBaeMom
IIPHMEPE BCETO BJIEMEHTAPHBIX HCXOMOB 6; M3 HUX 5 OIMaronpHsIICTBYIOT COOBITHIO A. ClIe0BaTEIIbHO,
BEPOSITHOCTh TOTO, YTO B3ATHIH IIap OKaxkeTcs IBeTHHIM, paBHA P (A) = 5/ 6. 3To YHCIO H JaeT Ty
KOIIMYECTBEHHYIO OIIEHKY CTEIEHH BO3MOJKHOCTH ITOSIBJIEHHS I[BETHOrO Ilapa, KOTOPYIO MBI XOTEJIH
HaNTH. [[aJM Telephb OIpeAciIeHHE BEPOSTHOCTH.

Bepoamunocmuvio cobvimua A Ha3pIBAalOT OTHOINEHHE 4YHCIA OJIar OIMpHSATCTBYIONIHX STOMY
COOBITHIO HCXOIOB K OOINEMY UHCIIY BCEX PAaBHOBO3MOKHBIX HECOBMECTHBIX AIEMEHTapPHBIX HCXOOB,
00pa3yIONHX ITOJHYIO IPYIIY. UTak, BEpOSTHOCTh COOBITHS A OIpeielIsgeTcs (POPMYIIOH

P(A)=m/n,

T M - YHCIIO 3JIeEMEHTAPHBIX HCXOA0B, OIar oIpHSITCTBYIOIMX A 11 - YHCIIO BCeX BO3MOKHBIX
3JIEMEHTAPHBIX HCXOJIOB HCIIBITAHH L.

3meck IIPEIIONAraeTCs, 4YTO SIEMEHTAPHBIE MCXOALI HECOBMECTHBI, PAaBHOBO3MOXKHEI H
00pa3vyIoT IOJHYIO IpyIIry. M3 orpeienieHns BEpOSTHOCTH BRITEKAIOT CIIeAYIOIIHE €€ CBOHCTRA:

CBoHcTBOIL. Beposmuocms docmoeeprozo cobvimiia pasHa eouHiiije.

JIeHCTBHTEIIBHO, €CIIH COOBITHE JIOCTOBEPHO, TO KaKIBIH 3IIeMeHTApPHBOT HCXOJ HCITHITAHHS
OnarorpHATrCTBYeT COOBITHIO. B 3TOM clIyyae m = 1., CIeI0BaTelIbHO,

P(A)=m/n=n/n=1.

CBOH CTBO2. Bepoamuocniv HeGoO3MONCHO20 cObbINLA PAGHA HWTIO.

JIeMCTBHTEIIBHO, €CIIH COOBITHE HEBO3MOXKHO, TO HH OOHH H3 3JIEMEHTAPHBIX HCXOIO0B
HCTIBITAaHHS He OIIaronpHATCTBYET COOBITHIO. B 3TOM cityyae m = 0, ClIe0BaTeIbHO,

P(A)=m/n=0/n=0.

CBOHCTSBO 3 BEpGHHIHGCHH: Cﬂ_}’lf{IﬁHGEG CGE;MHIHH ecriibt HOTOMNCHIETbHOEe YUHCAO,
3AKAI0UEeHHOe MeHCOV HYAeM 1L eOlHiljell.

JIeNCTBHTEIILHO. CIVYAHHOMY COOBITHIO OIarompHATCTBYET JIHIINL YacTh M3 OOIINErO YHCIIA

NOKYMEHT MNOANMCAH - P B
SMEKTPOHHOW NOANUCHIO m <n, 3HayHT, 0 <m/n < 1, cuegoBaTelIbHO,
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HTaK, BepOATHOCTE TFOO0ro COORITHS YIOBIETBOPSET JBOHHOMY HEPABEHCTIBY

0<=P(A) <L
3adauu 1 ynpaxcHeHuA:

1. B smuke mmeercs 50 OQMHAKOBBIX JETalEH, M3 HHX 5 OKpallleHHBIX. Haymauy BEIHHMAIOT
OIIHY JcTallb. HalTH BEPOSTHOCTE TOr'O, UTO M3BJIIEUEHHAS JIETAIL OKAXKETCS OKPAIIICHHOM.

2. bporiieHa urpanmpHas KOCTh. HallTH BEPOSTHOCTE TOT'O, YTO BBIMMAAET YETHOE YHCIIO OYKOB.

3. YYyacTHHKH XepeObeBKH TSHYT H3 SIIHKA KETOHBRI ¢ HOMepamH oT 1 mo 100. Hantm
BEPOSTHOCTh TOT'0, YTO HOMEP IEPBOr0 HayAady H3BIEYEHHOIO ’K€TOHA He COAEPKHT I[H(QPHI 3.

4. B Memmouke HMeeTCcs 5 OQMHAKOBBIX KYOHKOB. Ha BceX rpaHsaxX KaXaoro KyOHKa HallHcaHa
OJTHA M3 CIEAVIOIMX OVKB: O, II, P, C, T. HallTH BEPOSTHOCTL TOrO, YTO Ha BBIHYTBIX ITO OJJHOMY H
PACITOJIOKEHHBIX "B OAHY IIHHHIO" KYOHKOB MOXHO OVIET IPOYECTH CIOBO " CIIOPT .

5. Ha xaxxzon u3 mecTH OJHHAKOBBIX KapTOYEK HalleuaTaHa OJlHA H3 CIEAVIOIMMX OVKB: a, T, M,
P, €, 0. KapToukH TI[AaTEILHO IepeMelllaHbl. HalnTH BEPOATHOCTE TOTO, YTO HA YETBHIPEX, BRIHYTHIX 110
OJHOH M PaCIIONIOKEHHBIX "B OJHY JIMHHIO" KapTOUYKaX MOKHO OYIIET IIPOYECTH CIIOBO "Tpoc”.

0. Ky0, Bce rpaHH KOTOPOro OKpAaIlEHEI, PACITHIIEH Ha THRICAYY KYOHKOB OJHHAKOBOI'O pa3MeEpa,
KOTOpPBIE 3aTeM TINATEIIBHO IIepeMelllaHbl. HaliTH BEpOSITHOCTE TOT'O, UYTO HAYAAuYy H3BIIEUYEHHBIN KyOHK
OyJleT HMeTh OKpaIlleHHBIX I'paHei: a) ogHY, 0) ABE;, B) TPH.

7. M3 TIIaTelbHO IepeMEIaHHOIO IOTHOro Habopa 28 KOCTeH JOMHHO HayJAady H3BIICUEHA
KOCTh. HanTH BEepOSATHOCTH TOI'O, YTO BTOPVIO Haydady H3BICUYEHHYIO KOCTh MOYKHO ITPHCTABHTEL K
TIEpBOI, eCIH TMepBas KOCTh: a) OKazanachk JyOneM, 0) He ecTh AyOIb.

8. B 3aMke Ha oOIIEH OCH IIITh AHCKOB. KaXabl MHCK paslelleH Ha IIECTh CEKTOPOB, Ha
KOTOPBIX HAITHCAHBI PA3MYHbIe OYKBEI. 3aMOK OTKPBIBAETCS TOJILKO B TOM CIIy4Yae, eCIIH KaXJIbIH JHCK
3aHHMAET OJIHO OIPeelIeHHOE ITOJIOKEHHE OTHOCHTEIBPHO KOpPITyca 3aMKa. HalTH BEPOSTHOCTE TOrO,
YTO ITPH IIPOMU3BOIIFHOH YCTAHOBKE JHCKOB 3aMOK MOXHO OYIET OTKPHITh.

9. BoceMb pasiMUHBIX KHHUI PacCTaBJISIOTCS Hayaauy Ha OJHOH IIOJIKE. HalTH BepOSATHOCTH
TOT'O, YTO JIBE OIPEIEIIEHHBIE KHUTH OKAaXKVYTCS ITOCTaBIEHHBIMH PSIOM.

10. buGmioreuka COCTOHT M3 JECSTH Pa’3IHYHBIX KHHT, IIPHYEM IIITh KHHT CTOST I10 4 pyOis
KaskKaas,, TPH KHHTH — I10 OZHOMY PyOJIFO M B KHHTH — II0 3 pyOnsa. HanTH BepOSTHOCTH TOr'O, YTO
B3SAThIE HayJauy JBE KHHIH CTOST D pyOIeH.

11. B maprim u3 100 getanen OTAeN TEXHHYECKOIO KOHTPOIS OOHAPYKIUI 5 HeCTaHJIapPTHBIX
neraier. YeMy paBHa OTHOCHTEIIBHAS YaCTOTa ITOSBIIEHHS HECTAHIAPTHRIX JAeTalleH?

12. IIpu cTpensbe M3 BUHTOBKH OTHOCHTEIIBHAS YacTOTa ITOITaJaHHS B I[EJIb OKa3ajlach PaBHOIM
0,85. Hantu 4mciIo nomagaHui, eCiiM BCEro ObpUIO IMPOM3BEAEHO 120 BRICTPETIOB.

IlpakTHueckas padora 3. OcHoBHbIe TeopeMbl TeopHH BepoATHocTeil. IIpumMeHnenne
TeopeM CJIOKEHHS H YMHOZKEeHHS NPH pelIeHnd 3a,1a'.

Ileab: (QopmIpoBaHHE IIpeJcTaBIEHHS 00 OCHOBHBIX TeOpeMaxX TeOPHH BepPOSTHOCTEH H
METOJAX HX ITPHMEHEHHS IS PEIEHHS 3a0ay.

Teopernuyeckas 4acrhb:

CymMMOH ABYX cOOBITHH A M B HaspBaeTcd COOBITHE C, COCTOMINEE B TIOSBIEHHH XOTS OBI
OJTHOT'O U3 cOOBITHIH A WM B.
Teopema cnoswcenus eeposantocmeil

BeposSTHOCTE CYMMBI JBYX HECOBMECTHMBIX COOBITHH pPaBHA CYMME BEPOSTHOCTEH STHX
COOBITHH:

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

B cirvyae. korma coOBITHS A H B cOBMeCTHBI. BepOSTHOCTh HX CYMMBI BhIpakaeTcs (POPMYIIOH
I OOKYMEHT NOoA4rcAH
ANEKTPOHHOW MOANUCHIO
I Ceprudmkar: | '12000002A6383E3D113ADA25FB50002000002A6
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JIea COOBITHS HAa3BIBAIOTCA 3aBHCHMBIMH, €CIH BEPOATHOCTh OJHOIO H3 HHX 3aBHCHT OT
HACTYIUIEHHS HIH He HACTYIUIEHHS APYroro. B ciaydae 3aBHCHMBIX COOBITHH BBOAHTCS ITOHSTHE
YCIIOBHOH BEPOSTHOCTH COOBITHSL

YcnoBHOH ~— BeposaTHOCTBIO  P(A/B) coOBITHSA A HasbIBaeTCsI  BEPOSTHOCTH  COOBITHS A,
BBIUHCIIEHHAS IIPH YCIOBHH, UTO cOOBITHE B mpomzonmio. AxamormyHo yepes3 P(B/A) o0osHayaeTcs
YCIIOBHAS BEPOSTHOCTEL COOBITHA B ITpH YCIIOBHH, UTO COORITHE A HACTYIIIIO.

[IponsBeneHneM ABYX coObITHH A H B HazpiBaeTcsa coOwbITHE C, COCTOSINEE B COBMECTHOM
ITOSIBJIEHHH COOBITHS A H COOBITHS B.

Teopema yMHOMCEHLs 8epOSNMHOCHeL

BepOosSITHOCTE ITPOH3BEIAEHNS ABYX COOBITHI PaBHA BEPOSATHOCTH OJHOIO M3 HHX, YMHOXKEHHOI
Ha YCIIOBHYIO BEPOSTHOCTH APYIOro IMPH HAJIHYHH IIEPBOTO:

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

CrencrBHe. BepoAaTHOCTD COBMECTHOTO HACTYIUIEHHS IBYX HE3aBHCHMbBIX
coOrITHH A H B paBHAa IIPOH3BENEHHIO BEPOSATHOCTEH 3THX COOBITHII:
P (AB) =P(A) - P(B).

CrnencreHe. IIpH IIpOH3BOAMMBIX N OHHAKOBEIX HE3aBHCHMBIX HCIIBITAHHSAX, B KaKIOM H3
KOTOPBIX COOBITHE A ITOSBIISETCS C BEPOATHOCTBIO P, BEPOSATHOCTh ITOABIEHHS COOBITHSA A XOTS OBI
ofHH pa3 paBHa 1 - (1 - p)n.

3agaun M ynpaskHeHHs:

1. MeHemkep MMeeT 8 KaHIHZATOB IS B3STHA B INTAT (PHPMBI, IIPH 3TOM 6 XXKEHIIHH H 3
MYKUHH. TpeOyeTrcs B3ATh 3 YyelnoBeKa. KakoBa BEpPOSATHOCTh TOTO, YTO IIPH ITPOH3BOIIFHOM BEIOOpE 3 —
X OJeHN OyaeT BeIOpaHa XOTS OBl OJTHA YKEHIIHHA.

2. B smuke 12 mapos, M3 KOTOPHIX 3 OelbiX, 4 KpacHBIX M 5 ronyOeIX. Hayaauy H3BIeUYeHEI 3
Irapa. Haltu BepOoATHOCTE, UTO BCE 3 IIIapa pa3HOro I[BETA.

3. W3 rpymmsl CTYIEHTOB, B KoTopoil 18 roHomed u 12 JeBymuek, B cOBeT (akKylIbTeTa
H30HparoTCs JIBa YelloBeKa. KaKoBa BEPOSTHOCTE TOrO, YTO CPei H30PaHHBIX OKaKeTCS XOTS Obl OIHH
FOHOIIIA.

4. B kKopsmHe 0 OemplXx M 8 4YepHBIX MsueH. Haymgauy wusBiaekaercs 3 mMgaua. Paccumrars
BEPOSITHOCTH:

A - Bce 3 Mmsya Oernple;
B - oguH M4 OenbId a IBa YEPHBIX,
C - BCe TPH MS4a YEPHBIX

5. Kakopa BepOSTHOCTb TOI'0,YTO IIPH ITOAO0packIBaHHH JIBYX MOHET BEIMNALAET XOTS OBl OJHH repd?
BrInTHCcaTh IIPOCTPAHCTBO AMeMeHTaPHBIX HCXOIOB.

6. Cpean 30 OHIIETOB 5 BBIMIPBOIHBIX. HAaHTH BEPOSTHOCTH TOrO, YTO CPEAH ABYX BBIOPAHHBIX
Hayraj] OWIETOB XOTS OBl OAHH BEIHNTPHIITHEIH

7. HMMeercsa 5 GenbIX H 8 YEPHBIX IApoB. BEIHMMArOT ABa. HaWTH BEPOATHOCTH TOTI'O ,YTO OHH
PasHOro I[BETA.

8. HMwmeercs 2 ypHEIL: B IepBOH a OelbIX H b YepHBIX IIapoB; BO BTOPOH ¢ OelbIX H d YepHBIX. U3
Ka K OH YPHBI BRBIHHMAIOT I10 Imapy. HalTH BepoSTHOCTh TOro, yro oba mapa OyayT OenbIMH (COOBITHE
A) 1 BepOSITHOCTh TOro uTo ofa Imapa OyIyT pa3Horo 1BeTa (coOriTHE B).

9. KakoBa BEpOSATHOCTH YTO IIPH OJHOBPEMEHHOM OpOCaHMH [IBYX ITPABHIIPHBIX HIPAIbHBIX
KyOHKOB BBITIABIIIEE YIICIIO OYKOB COCTAaBHT BEIMYHHY PABHYIO 9.

10. B xop3uHe 6 OenbIX H 8 YepHBEIX MSYeH PaccunTab BEPOSTHOCTh UTO HayAady B3STHIE JBa MSYa
OeJbIE.

11. B xKop3mHe 6 OenblXx M & YEDHBIX OIMHAKOBBRIX IIO0 pPasMepy H Becy IMapHkoB. Hayran
NOKYMEHT MOOMWUCAH | iy

SNEKTPOHHOM MOAMUCHIO OLIFLX COOBITHIL
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* OmIH mapHuK OeJIbIH, a ABa APYITHX YePHEIE,

* Bce TpH IIapHKa YEPHBIE

12. IIpaBWIBLHEIN HIPAIBHBIN KYOHK Opocaercsa 3 pasza. llocumraTh BEPOSTHOCTH CIIEAYIOIIHX
COOBITHH:

* Bce TpH pasa BREITALET IIECTEPKA,

* Bce TpH pa3a BBRITAAET OJHO H TOKE YHCIIO.

13. Tpu paza OpocaeTrcsd MOHETAa JOCTOHMHCTBOM 5 CaHTHMOB. HaHTH BEPOSTHOCTH CIIEAYIOIIHX
CIIYYaHHBIX COOBITHII:

e A —"Bce TpH paza BHINIAJET IH(ppa”,

e B -“uudpa Bemaner 1 paz”,

* (- “1mmdpa BemageT OOIBINOE YHCIO Pa3, yeM repb’,

e D - “uudpa BEITaAET 2 pa3a”.

14. U3 OykB cmoBa “TIONrOC” HayrajJ BBEIOMparOTCS JBe OYKBRI JHAa 3a JAPYroH. BreImmcarh
IIPOCTPAHCTBO 3IIEMEHTAPHBIX HCXO0B.

15. KoHTponep, npoepsss KauecTteo 400 m3menmi, YCTaHOBHI, YTO 20 M3 HHX OTHOCSTCS KO 2
COPTY, @ OCTAIIbHEIE K IIepBOMY. HalTH YyacTOTy M3 elHi IIEPBOTO COPTa, YaCTOTY H3IEIIHH 2 cOpTa.

16. Crymenr 3HaeTr 14 BompocoB u3 20. B Omnere comepxurca 3 Borpoca. HalTH BepOSATHOCTH
TOTr'0, YTO CTYIAEHT OTBETHT XOTS ObI HA OJMH H3 HHX.

17. U3 smuka, B koropoM 90 rogHeixX getajied M 10 HErOAHBIX AeTaleH Hayaauyy BeIOpaHbl 10
neranel. Paccuitate BEpOATHOCTh TOT'O, UTO BCE BEIOPAHHBIE JIeTalIH TOMHEIE.

18. B smuke 20 geramen, 15 M3 KOTOPBEIX OKpameHbl. M3 siqpka BRIOHPAIOTCS ITPOH3BOIBHBIM
obpazoM 4 peramd. HalTH BEPOATHOCTh, YTO OHH BCE OKpaIllE€HEI

19. B sompke 5 OelbIX IMapoB, 2 YepPHBIX H 3 KpacHBIX. KakoBa BepOSTHOCTh, YTO JIBA BBIHYTHIX
Iapa OyayT OJHOIO I[BETA.

20. YCTPOHCTBO COCTOHUT H3 IIITH SIEMEHTOB, M3 KOTOPBIX JBa HM3HOINEHBI. [IpH BKIIOYEHHH
YCTPOHCTBA BKIIFOYAIOTCS CIIYYAHHBIM 00pa3zoM JBa 3IeMeHTa. HalTH BEpOATHOCTH TOrO, YTO
BKJTFOUEHHBIMH OKaKyTCS H3HOIIIEHHBIE SJIEMEHTHI.

21. U3 n m3pgemmii, cpeld KOTOPHIX K OpakoBaHHBIX, Hayjaady Oepercsa k m3pemnmi. Kakopa
BEPOSITHOCTE, YTO BCE OHH OpaKOBaHHEIE

22. B ypHe a OenpIX H b yepHBIX mapoB (a 2,623 )3 ypHEI BBEIHHMAIOT Cpa3y 5 IIapoB.
HaltH BepOSATHOCTE P TOrO, UTO 2 U3 HUX OYAYT OEIBIMH H 3 Y€ PHBIMH.
23. UrpaneHasg KocTh OpocaeTcs OQUH pas3. HalTH BepOSTHOCTH COOBITHH -

. d. Hd KOCTH BbIIAJIO HETHOC HIICIIO OYKOB
. 0:Ha KOCTH BBIIIAJIO HE MeHee 5 OYKOB
. C: Ha KOCTH BBIIIAIO He OoJiee 5 OUYKOB

IIpakTHueckas padora 4. Penienne 3aJa4 Ha npuMeHeHHe (pOPMY.J1 MOJTHOI BEPOATHOCTH,
¢opmy.inl baiieca.

Ileab: QopmupoBaHHE IIpeACTaBIeHHS 00 OCHOBHBEIX TeOpeMaX TEOpPHH BEpOSTHOCTEH H
METOJaxX MX IIPUMEHEHHS IS PEIICHHA 3a1a.

Teopernueckasi 4acTh:

BeposStHOCTE COOBITHS A, KOTOpPOe MOKET HACTYIMTh JIHINb IIPH IIOSBIIEHHH OJHOTO U3
HECOBMECTHRIX COOBRITHI-THIIOTE3 Bi, B.,....B,, 00pasyrolmx IIOIHYIO TIPVIIIy, pPaBHAa CYMME
IIPOM3BEJECHII BEPOSTHOCTENH KaXKIOH M3 THIIOTE3 Ha COOTBETCTBVIOIIYIO YCIOBHVIO BePOSTHOCTE
COOBITHS A

PrAY=TD/D kD AN 1L DID VD LAN MR TARPERE 3 b f-’-k)
OJOKYMEHT NoarnncAH * _ _
I SNEKTPOHHOW NOANMCHIO 1VIO (l)ﬂpMyH}f Ha3BIEAIOT gbﬂpmyﬂﬂu HOJAH ol
¢ Ceptudbukar:  12000002A633E3D113AD425FB50002000002A6
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Ecian cobGriTHe A YKE ITPOH30IIIO, TO BEPOATHOCTH

P(Bij*PBI-(A) _
P,(B )= P(A) (i=1,2,...,n]
THITOTE3 MOTI'YT OBITH IepeolleHeHEI IT0 popMyTIaM baiteca:

IIpumep.
[I9TF KYPCAHTOB OJHMHAKOBOE YHCIIO Pa3 CTPENSIOT IO OTAEIbHBIM IIATH MMINEHSM. Pesyibrar
CTPEIILOBI TAKOBR:
MIEPBBIH H BTOPOH KYPCAHTHI ITOpakaroT TPH MHILIEHH H HMEIOT JBa ITpoMaxa (coOsITHE B));
TPETHIH KYPCaHT ITOpakaeT JBe MHIIIEHH H HMeeT TPH ITpoMaxa (coObITHE B);
YeTBEPTHIH H IIIThIH KYPCAHTHI IIOPaXKarOT OJHY MHIIEHbh H HMEIOT YeThIpe IpoMaxa (COOBITHE Bs).
Hayrag OepeTcs MHIIIEHb, OHa OKa3alach IopakeHHOH (coOpiTHe A). OIpellelIHTh BepOSITHOCTD

TOI'O, HTO 3Td MHIICHD ITOPAKCHA IICPBEIM KYPCAHTOM.
Pemenne: P(B)) =2/5, P(B,) = 1/5, P(B;) = 2/5, Ps;(A) = 3/5, Pay(A) =

P(B,)xPy (A}
P(A]
2/5, Prs(A) = 1/5. TTo popmynie baiieca orpe Ie7THM HCKOMYIO BepOSITHOCTb

PﬂBJ:

3
5

B. 1= —
A(1)231221

Tk ko

20 5 0 O O O

3agaun ¥ yOpasKHeHH 5

Bapuanm 1. 1lpn HccliegoBaHHH KPHMHHOTE€HHOH OOCTAHOBKH B HEKOTOPOM TOPOJE BCE
IIPaBOHAPYILEHHS, COBEPIIEHHBIE 3a TTOCIEIHIE 5 MeCAleB, ObUIH PacIIpelelIeHbl 110 TPEM I'PYIMIaM B
COOTBETCTBHH C paHOHAMH ropojia. B epeon rpyrme okasaiaock 70 %, BO BTOpoH — 23 %, B TpeThel —
7 % BCeX IpaBOHAPYIIEHHH. BEPOSATHOCTE TOT'O, YTO IIPABOHAPYIMHTEIIEM SIBIIIETCS YEIIOBEK MIIAIIIIE
25 nmer A KaKIOH I'PVIIIEI paBHAa COOTBETCTBEHHO 0.6 0,35 u 0,1. Ompeenurs BEPOATHOCTEL TOTO,
YTO BEIOPAaHHOMY ITPOH3BOJILHO ITPABOHAPYIIMTEIIO OKAXKETCSI MEHBIIIE 25 JIET.

BriOpaHHOMY IIPOH3BOJIBHO IIPABOHAPYIIHTEIK) OKa3aloCh MeHbIne 25 ner. Hanru
BEPOSTHOCTH TOT'O, YTO 3TOT YEIOBEK H3 IIEPBOH I'PYILITHL.

Bapuaum 2. CTpenkoBoe OTAEIeHHEe IMOMYYHIO 10 BHHTOBOK, M3 KOTOPBIX 8 IPHCTPEIISTHHEIX,
IBe HeT. BepoArHOCTh IOINMafgaHmsa B I[elb H3 IIPHCTPEISIHHOM BHHTOBKH paBHa 0,6, a H3 HE
npucTpeIsIHHOH 0.4, KakoBa BEPOSATHOCTB, UTO CTPEJIOK M3 Haydauy B3STOH BHHTOBKH ITOITAJET B I[E]Ib
IIPH OJTHOM BEICTPETIE?

CTpenokK Imopaswi 1eNIb. KakoBa BEPOATHOCTD, UTO OH CTPEIISIT U3 ITPHCTPEISIHHOH BHHTOBKH?

Bapuanm 3. B paiioHe 24 yenoBeka oOy4aroTcsa Ha 3a04HOM (PaKyIIbTeTe HHCTHTYTa, H3 HHX 6 —
Ha (PH3HKO-MaTeMaTHYeckoM (akymbTeTe, 12 — Ha arpoHOMHYeckoM (pakylnbTeTe, 6 — Ha
SKOHOMHYeCcKOM (hakviieTeTe. BenoSTHOCTh VENenrHo ciaTh Bce SK3aMeHbl Ha IPeJCTOSIEH CeCCHH
ITLS HOKYMEHT DOITMGAH paBHa 0,6, arpOHOMHYECKOr0 (paKylIbTeTa —

SNEKTPOHHOW NMOANUCHIO
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0,76 1 sxoHOMIYecKoro (pakymprera — 0,8. HaliTH BepOSATHOCTh TOrO, UTO Hayaady B3STHII CTYIEHT,
CIABIIIHH YCIIEIITHO BCE SK3aMEHBI, OKaXKeTCS CTYAeHTOM SKOHOMHYECKOIO (PaKyIIbTeTa.

KakoBa BEpOSITHOCTD, YTO CTYAEHT CAACT SK3aMeH?

Bapuanm 4. B rpyIie MIDIHIIEHCKOIO KOIJIeAKa I. DBPIOKOBO, COCTOMIIEH H3 PaBHOIO
KOJIIMYECTBA IOHOINEH H IeBYIIEK, 5% BcexX roHomeR H 0,25% BceX AeBYIIEK CTPajaroT JalbTOHI3MOM.
KakoBa BepOSTHOCTH TOro, YTO Hayraj BBEIOpaHHOE JIMIIO CTpajacT JalbTOHH3MOM? Ecmi Hayrapg
BEIOpAHHOE IHIIO CTPAdAcT JATBTOHH3MOM, TO KAKOBA BEPOATHOCTE TOI'O, UTO 3TO FOHOIIA?

Bapuanm 5. Ha mpeIpHsTHH, H3rOTaBIMBAIOINEM ABEPHBIE 3aMKH IJI1 aBTOMOOIUIEH, ITEPBEIH
IeX IMPOHU3BOIUT 25%, BTOpOoH — 35%, TpeTH — 40% BceX 3aMKOB. BepOSTHOCTE, UTO 3aMOK OyIer
BCKPBIT VTOHIIMKAMH, IT0 CTaTHCTHKE cOCTaBJLIeT 5%, 4%, 2% COOTBETCTBEHHO. HalTH BEPOATHOCTE
TOr'O, YTO B CIIYYaHHO BEIOpAaHHOM aBTOMOOWIIE C 3aMKaMH JaHHOI'O 3aBOAa, OyJeT BCKPHITA JIBEPE.
Ecim 3aMOK OKasalcs B3JI0OMaH, KaKOBAa BEPOSTHOCTH TOTO, YTO OH OBLII ITPOM3BEIEH B TPETHEM IIEXE
3aBOj1a?

Bapuaum 6. Ha npombinmieHHon 30He MTK 023/1 pabortaror aBe OpHrajapl paOouHXx: IepBas
IIPOM3BOAUT B CPEIHEM 74 IPOAVKIIMH C IIPOLeHTOM Opaka 4%, Bropas — 4 IPOAYKIHH C ITPOLIEHTOM
Opaka 6%. HalTH BepOSTHOCTH TOrO, YTO B3ATOE HayrajJ H3JelIHe a) OKa)keTcs OpaKoBaHHEIM, O)
H3TOTORIIEHO BTOPOH OpHUIagoH IPH YCIOBHI, YTO H3EIHE OKaXeTCs OpaKOBAaHHBIM.

Bapuanm 7. B mpamMuge 10 BHHTOBOK, M3 KOTOPBEIX 4 CHAOKEHBI OITHYECKHM ITPHIIEIIOM.
BepoSTHOCTH, TOIr'O, YTO CTPENIOK IMOpasHT MHMIIEHL IIPH BBICTPEIIE W3 BHHTOBKH C OITHYECKHM
IIpHIeTIOM, paBHa 0,95 I19 BHHTOBKH O¢€3 oITHyecKoro Ipuiena — 0.8, CTpeloK ImopasHil MHIIEHE H3
HayJdauyy B3SITOH BHHTOBKH. UTO BEpPOSITHEE: CTPEJIOK CTPEISUTI U3 BHHTOBKH C OITHYECKHM ITPHI[ETIOM
WM O0e3 Hero?

Bapuanm 8. B clieniHaIH3HPOBAaHHYIO OOINBHHIYY ITOCTYIIAIOT B cpegHeM 50% c 3aboreBaHHEM
T, 30% - ¢ 3aboneBanneM K, 20% - ¢ 3aboneBannemM M. BepoSArHOCTE IMOMHOro Hi3nedeHuss 0omnesH T
paBHa 0.7, mgmg OomesHen K M M 53TH BepOSTHOCTH COOTBETCTBEHHO paBHRI 0.8 m 0.9. Kakopa
BEPOSATHOCTE TOT'O, YTO ITOCTYITHBIIIMH OOIBLHOH OYAET BBIMHCAH 340POBLIM? ECIH OOJHHOH BBIIIHCAH
3MOPOBEIM, KAKOBA BEPOSATHOCTH TOT'O, YTO 3TOT OOINBHOH cTpaaai 3adoneraHmeM M?

Bapuanm 9. B KOMITBIOTEpHOH 0asze JaHHBIX COMEP KAaTCs JaHHBIE 00 YrOHax aBTOMAIIMH ITO
TPEM paHOHaM ropoja. B cpeHeM 3a MecCsI[ M3 IIEPBOro paHoHa nmoctyiaet 10 coolieHti, H3 BTOPOro
— 6, U3 TPeThero — 4. BepoSTHOCTh TOro, YTO YTHAH JIETKOBOH aBTOMOOHIIB JIJIS Ka)KIOro M3 parOHOB
cooTBeTCTBEHHO — 0,9; 0,8; 0,7. Kakopa BEpOSTHOCTH TOr'O, UTO OYEPedHOE COOOIeHHe — 00 YIrOHe
JIETKOBOr0 aBTOMOOWIA? KakoBa BepOSATHOCTH TOrO, YTO YTHAHHBIH JIETKOBOH aBTOMOOIIL  H3
TPETHETO pPaHOHA?

Bapuanum 10. KomMaHaa CTPEIKOB MIUIHIIEIICKOIO KOIUIE[Ka Iopojia bprOKOBO COCTOHT H3 O
YeIIOBEK, TPOE M3 HHX ITONAJAar0T C BepOSTHOCTBRIO 0.8, a 1BOoe — ¢ BepoAaTHocThIO 0,6. Haymauy us
KOMaHJIbI OepPeTCS CTPEIOK H ITPOM3BOANT BEICTPEN. KakoBa BEPOATHOCTH TOT'O, YTO CTPENIOK ITOMAIeT?
Ecim cTpeltok momai B Ielb, TO KaKOBa BEPOSTHOCTD, YTO 3TO OAHH H3 TpeX (OJHH H3 JBYX)?

IIpakTniyeckaa padora 5. Cxema mcnbIiTaHnmil bepHyumn. HanBeposiTHelilliee YHCJI0
MOABJIEHHH COOBLITHS B cX€Me MOBTOPHBIX HE3AaBHCHMbIX HCIIBIT AHHILL

Ileab: (QopMHpoBaHHE IIpeJicTaBIEHHS 00 OCHOBHBIX TeOpeMax TeOpPHH BepPOSTHOCTEH H
METOaX HX IIPHMEHEHHS IS PEIeHHS 3a0a4.

Teopernueckasi 4acrThb:

HcnieiTaHie, B pe3yibTaTe KOTOPOro OXKHAAETCS HACTYIUIEHHE HHTEPECYIOIETO HAC COOBITHA,
MOKHO MHOI'OKPAaTHO ITOBTOPSTH. IJIAaBHBIH BOIIPOC KaXKAOT0 ITOBTOPEHHS — ITPOM3OHIET IIH HE
IIPOH30HIET 3TO COOBITHE? A BO BCEH CEpPHH IIOBTOPEHHIH BaKHO 3HATh, CKOJBKO HMEHHO pa3 OHO

MOJKEeT ITDOHM30HUTH HIH He ITPDOM3OHTH. Harmimep. KakoBa BEPOATHOCTL, HUTO IIPH IIATH 6pGGE1HI[HP{

NOKYMEHT NMOANWUCAH .
1\ SHEKTPOHHOM NOMMMCHIO pckril MaremMatHk Hadana XVIII Beka ko0
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BepHymiH oOBeIHHIUT TTOMOOHEIE BOIIPOCH B EIHHYIO BEPOSTHOCTHYIO CXEMY, KOTOPYIO ITPHHSITO
Ha3LIBATh CXEMOH bepHYIIIH.

PaccMaTpHBAOT N HE3aBHCHMBIX IIOBTOPEHHMII OJHOIO H TOIO K& HCIIBITAHHS C JBYMS
BO3MOXKHBIMH HCXOJAaMH. «YCIIEXOM» H «Heyaadei». BeposaTHOCTE «ycIlexa» paBHaA P, a BEPOSTHOCTE
HeyJadH paBHa . MU3BecTHa popmymna ptq=1. TpeOyeTcsa HalNTH BepoITHOCTE P,(X) TOro, 4To B 3THX
TIOBTOPEHHSX IIPOH30HIET POBHO X «YCIIEXOB)Y.

@opmyna bepHym:
CJ{' X _N—X
px)= P4
IIpumep. M3 ypHEL, comgepxaiien 2 OelbIX H 6 YEPHBIX IIapOB, HAyAauy BEIOHPAETCS ¢ BO3BPalllcHHEM
5 pas nmoApsan oauH map. Ilogcuntare BEPOSATHOCTE TOTO, UTO 4 pasa IOSBHUTCS OSJIBIH Iap.

Pemienne: B mpHBeZieHHBIX BHINIE 0003HaYeHHIX N=8; p=1/4; ¢=3/4; x=5. McKOMYI0 BepPOSTHOCTH
BBEIYHCIISIEM TI0 (hopMylie bepHyIUIH:

4
ol 1V3) 15
PSI=Gs 5 |4 1020

DopMyna bepHyYIIH IIpH 3aJaHHBIX YHCIIAX P H N IIO3BOJISIET PACCUHTHIBATh BEPOSITHOCTD JIFOOOH

qacTOTH X (0 < X < n). Bo3HHKaeT eCTECTBEHHBIH BOITPOC, KaKOH 4YacToTe OyZeT COOTBETCTBOBATH
HaHOOJIbIIIAS BEPOSTHOCTH?

[IpeMTonoxmM, YTO TaKas 4YacTOTa CYIIECTBYET, H IIOIBITAEMCS €€ OMPENe/IMTh H3 YCIIOBHS, YTO
BEPOSITHOCTD 3TOH YACTOTEI HE MEHBIIIE BEPOSTHOCTH "TIPEABIAYINEH" H "TIOCIIE AYIOIEN" YacTOT:

P,(X) = P, (x—1); Py(x) = P, (xt1) (*)
ITepBoe HepaBeHCTBO (*) ITpeacTaBIsAeTCSI B BHJE:

C.::]pan—x ::Ci—l px—lqn—x +]1
f-'lr = 'P

yto skBHBanenTHo M- X+l X pm

=L Bl - Y ]
EJH _’E & Jl! A +’E . Orcroma CIICOYCT.

p+gly=np+p

Y ERp+p
Pemrasg BTopoe HepaBeHCTBO (*), momyynM
X EAp-

TaknMm oOpa3oM, YacToTa, HMEIoIas HaHOONIBINYIO BepOSTHOCTh (HaHBEpOSTHeHINIas 4YacToTa),
OITPpEACIIACTCA JIBOHHBIM HEPABCHCTBOM.
np = g =X =ap+ p

Ecmn npt+p — menoe umcno (Torza M np—q — IENO€ YHCIO), TO JBe YacTOTHL X—Np—q H X=np+p
00mnaar0T HanOONIBINEH BEPOSATHOCTEIO.

3aJaYd M YOPaAKHEeHH 5

1. Kaxaein geHs akipi xKopriopaiiin ABC rmogHHMaroTCs B IIeHe HIIH ITAJar0T B IIeHe Ha OJHH ITYHKT C
BEPOSTHOCTSAMH COOTBETCTBEHHO 0,75 1 0,25. Halit BepOsSTHOCTH TOr' 0, YTO AKIHH IIOCIIE IIECTH JTHEH
BEPHYTCHA K CBOSH II€pPBOHAYAIbHOH IlcHe. [IpHHATE YCIOBHE, YTO H3MEHEHHS ILIEHBI aKI[HH BBEPX H

b e TrAamATTrATTR ST YA AT T er
BHK NOKYMEHT NOAMUCAH )
2. | SNEKTPOHHOW Noanuceio POodA BO BPpEMA IIOJIETA HE3aBHCHMO OJHH OT
ﬂp}CEDTHd]HHET: 12000002A633E3D113AD425FB50002000002A6 IpGﬂGHH{HET HETETB: eCIiIH paﬁﬂTaET He MeHee
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IIOIOBHHEI €0 MOTOpOB. [IpM KakixX 3HAauYeHMSX P ABYXMOTOPHBIH CaMOJIET HaIEXKHEN
YETBIPEXMOTOPHOIO caMONIETa?

3. bpuraga us aecaru 4yeiaoBeK HAET o0exaTh. MMEIOTCS IBE OMMHAKOBEBIE CTOIOBBIE, H KaKJBIH WIEH
OpHraJbl HE3aBHCHMO OIHH OT IPYroro HAET oOemaTh B IFOOYIO M3 3THX CTOIOBBEIX. ECIIH B OJHY H3
CTOJIOBBIX CIIVYAHHO ITPHAET OOJIBINE ITOCETUTEIIEH, YEM B HEH HMEETCS MECT, TO BOZHHKAET OUEPED.
Kakoe HamMeHBINIEE YHCIO MECT JOIDKHO OBITh B KaKJOH M3 CTOIOBHEIX, YTOOBI BEPOSATHOCTH
BOZHHKHOBEHHS ouepeau Oplita MeHbIe 0,157

4.1lycTh BCXOXKECTh CEMSH IMIEHHIEBI cocTaBisgeT 90%. Uemy paBHa BepOSTHOCTH TOr'O, YTO H3 7/
ITOCESHHBIX CEMSH B30OHIYT 57

5. Eciin B ceMbe YeThIpe peOGEHKA, UTO BEPOSTHEE: 3TO JBa MalIbYHKa H JIBE JEBOYKH, WIH TPH peOEHKa
OJTHOTO TIOJIa M OAHMH JIpyroro mnomna? IIpHHSTE BEPOSTHOCTH TOTO, YTO JaHHBIH PeOEHOK — Mallb4HK,
paBHOH 0.5.

0. Karmran xopalis repel BRICAAKOH JeCaHTa IIPHKAa3all BBRIIIYCTHTH IT0 OEperOBOH IIOIOCE JIJIHHOH
200 meTpoB 20 peakTHBHBIX CHAPSAOB, OITAacascCh 3aMAaCKHPOBAHHBIX OHEBBIX TOUEK. Baomes Oepera B
3eMIIIO OBIII BPBIT OVHKEP JUIHHOH 20 METPOB.

a) HaliTH BepoSITHOCTE TOro, YTO 4 cHaps/a ITONalH B OYHKED.

b) HaitTn HanBepoATHEHIIIee YHCIIO CHAPSIOB, ITOIIABIIX B OYHKED.

IIpakTHyeckas padora 6. IlpndmkenHbie popMyJabl B cxeme bepHy Lin.

Ileanb: QopmipoBaHHE IIpeACTAaBIeHHS 00 OCHOBHEIX TeOpeMaX TEOPHH BEepPOSTHOCTEH H
MeTOJIaX UX IMIPHMEHEHHS JUIS PEIeHHS 3a1ay.

Teopernyeckast 4acrThb:

HemocpenctBeHHOe IpuMeHeHHe (POpPMYIIBI bepHYIIH ITpH OOJIBIIIOM WYHCIIE HCITBITAHHIA
CBS3aHO C TI'POMO3JKHMH BEIYHCIEHHSIMH. [losToMy IpH OoOibIIHX ‘! BMECTO Hee, KaK ITPaBHIIO
HCIIOIB3YIOT IpHOIKeHHBIe (popMyTiwl Ilyaccona n MyaBpa-Jlammnaca.

@opmyna Ilyaccona

- )
EcH YNCIIO MCIIRITAHMIT ‘! HJOCTATOYHO BCIIHKO, 4 BEPOATHOCTD ! HAOCTATOUYHO MdJId, ITPHYEM HX
a=n-p doonpag = U

! L. npg = | ). TO

3

o M=)
HPGHBEE,I[EHIIE HE MAJIO H HE BCIIHEKO (GﬁBI'L]HG J0CTAaTOTHO }"CHDE]E]II ‘II

Pl -
BEPOSITHOCTh  * MOKHO TIPHOIIMIKEHHO HaHTH 1o gopmye ITyaccoHa:

il

Plml =
i !

Jokansnan meopema Myaspa-/lannaca
e ] (i
Ecimm 4mcino HeIbITaHHi ! JOCTaTOYHO BEIHKO, a BEPOSTHOCTH P u Y He oueHp Gm3KH K

n > 1005 npg > 20, P

HyII}0 (OOBIYHO JOCTAaTOYHO YCIIOBHH , TO BEPOSTHOCTb MOKHO

IpHOIIKEHHO HaHTH 1o (popMmyne MyaBpa-Jlamaca:

| S
S -.:...' L v |
. Hi‘J.'JtJt

3

Pl =

m-np =

vl = [

.0
—
rle VP =7 dyHxms ['aycca.

Humezpansnaa meopema Myaspa-/lannaca

AOKYMEHT NoanmncAH
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- Pl =m =,
B ycloBHAIX NToKambHOIT (popMyIbl MyaBpa-Jlamnaca BEPOSITHOCTb : *' TOro, 4TO

il ., w -
HHCIIO YCIIEXOB il 3aKITFOYEHOo MEXKITY " H -, MOXKHO HpIIﬁJIH}I{EHHG HAHTH 110 HHICI'PAJIbHOH

dopmyne Myaspa-Jlarmnaca

Plm, =m =m. ) =Dlx - Dl

FH = -'i'_ﬂ FJ‘.' = -'i'jl ] v T,
v l[* “4f -

. me Jnpg T ¢yHkip Jlamaca.

3HaueHHe QyHKIDDI ['aycca u Jlammaca HaXOmATCS IO TaOIHIIaM.

IIpumep. BepostHocTs «cOos» B paboTe Tene()OHHOH CTaHIMH IIPH KajKJIOM BBI30OBE paBHa ), 0

IIoctyrowio 1000 BeI30BOR. OIpeieINTh BEPOSTHOCTD JIEBITH «COOEBY.

— —0 4 = 7 _ _
Pemrenne: 11o ycinosmro 3agaun n =1000. m =4, p =0.00, . IlockomeKy . IOCTAaTOYHO BEIHKO, F
| < 7] > 19)
JIOCTAaTOYHO MAJIO T , TO 1 BBIYHCIIEHHA Frano 19, MOKHO HCITOJIb30BaTh (popMyiry IlyaccoHa.
) ~0,1014
Uneen & =1 P = =[O0 -0, 007 . OTKYIa g

HpHMEp. BEPGHTHGCTL TOro, 4Tro IIpH aBTOMATHYECKOH INTAaMIIOBKE H3IEIIHH OTAEIIbHOE H3AEIIHE

U2

OKaKeTcs OpaKOBaHHBIM, ITIOCTOSIHHA H PaBHA * . KakoBa BEpOSATHOCTH TOrO, YTO B mapruu u3 1000

H3ermi poBHO 40 oKaXeTCs OpaKOBAHHBIMIY

Pemrenne: 110 yCIoOBHIO 3aga4um n =1000, =4l p =002 g =1- p =095 . TeopeTHYeCKH MOJKHO

HCITONIb30BaTh (popMyny bepHymm. OJHAKO ITOMYYEHHOE BBIpakKeHHe OYIET CIMIIKOM I'POMO3IKO,
IIO3TOMY yI00HEH IIPHMEHHUTH JIOKAJIBHVIO dhopMyITy Myaﬁpa-ﬂanﬂaca.

.' — 005 - T =47 8 =) —. 117 2
Cnpg =000 0,05 0,95 =475 =20/ | Tak Ak G =J47. 249 TO

40- 1000 -0.05  40- 50

N= — == | 45 o | . , .
47.5 (. 502 g\x) =l- 1L45) =gl 1,45) =0,1394
(3HaUYeHHe () YHKIIHH HaXOAHM I10 Ta0mmie). ClieJoBaTeIbHO,
C | 01394
£ A0l = gl-1,45) = =002

S5 6892

IIpumep. BepodTHOCTh TOIMAAaHHS B IIENIE H3 CKOPOCTPEIILHOIO OPYAHS ITPH OTAECIEHOM BBICTPEIIE
paBHa 0,75, HAHTH BEPOSTHOCTE TOrO, UYTO IIPH 300 BRICTPEIIOB YHCIIO ITONMagaHui OyaeT He MeHee 210,
HO He Goree 2307

— —1 - — =10, =220
Pemrenne: [Io yCHOBHIO 3ajaud 300,p =075 =1- p =025, i, =210.00 . g
Pol210 =m =230 . .

HaXOKJAeHHSI BEpPOSTHOCTH BOCITIONB3yeMCS HHTerpaabHOH (opmynoii MyaBpa-
Jlaroraca.
iep =300 0,75 =225 \Japg =300 0,75 0,25 =/56,25 =75 orna

210- 225 -15 230-225 5
o = == 1 Y. — ——— =0,07

30,25 1.5 Y T 0. T
CIieJOBaTeIIbHO,
P AOKYMEHT MOAMMCAH 21 =0,24850+
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3amaum 1 ynpaxHe HHA:

Buumamenvno npoumume ycnoeus 3aoaqil i évibepiume HyxcHyio gopmyay (Bepnyvanu, Ilyaccona i
Myaepa-Jlannaca)

1. 3aBox msroroBHTENRL OTIIpaBII Ha Oas3y 12000 moOpoxaueCTBEHHBIX H3ASIHIL. YNCIO M3AEINi

(.02"% .
ITOBPEXKAEHHBIX ITPH TPAHCIIOPTHPOBKE, COCTABIISIET B CPEAHEM © . Haitu BepoATHOCTE TOT'O, UTO

Ha 0a3y ITOCTYIINT: a) He Oolee TPeX IOBPEKIEHHBIX H3eIIHIT, 0) X0TS OBl IBE IIOBPEKIcHHEIE.

L

2.  BeposgrHocTs nosBiIeHHSA COORITHA A B KaxoM H3 900 He3aBHCHMBIX HCIHITAHHI paBHA p=U
HaiiTH BepOoSTHOCTh TOT0, YTO cOOBITHE A IpoH30iaeT: a) 750 pa3; 6) 710 pas.

3. DBcxoxecTs ceMSH JaHHOro pacreHus paHa 0.9. Hamrum BeposrHocTts Toro, uro u3 900
IOCAKEHHBIX CEMSH YIHCIIO ITPOPOCIIHX 3aKITI0UeHO Mexay 790 u 830.

4.  MmuieHs COCTOHT U3 TpeX ITOINAPHO HellepeceKaroxcs 30H. [IpH ofHOM BEICTPENIE IO MHIIIEHH
BEPOSATHOCTH IIONALaHHS B IIEPBYIO 30HY IS JaHHOro crpeiaka 0,5. /[m1g BTopon M TpeTeH 30H 3Ta
BEPOSATHOCTh COOTBETCTBEHHO paBHEI (0,3 1 0,2. CTpesIoK ITPOU3BOAHUT O BRICTPEIIOB 110 MHUIIEHH. HalTH
BEPOSITHOCTE TOTO, UTO ITPH 3TOM OKaKEeTCS 3 TOIalaHis B IIEPBYIO 30HY, 2 ITOIAJJaHHSI BO BTOPYIO U |
IIOMAJaHNA B TPETHIO 30HY.

5. BeposSTHOCTH BRIXOJA H3 CTPOS OAHOIO BJIeMEHTa YCTPOHCTBA, B TeYEHHH t yacoB paboTHI, paBHa
0,002. KakoBa BEpOSATHOCTH TOro, uro 3a BpeMsa t H3 1500 He3zaBHCHMO paloTarolX 3IIEMEHTOB
BEIHJIET H3 CTPOS: a) 4 anmeMeHTa;, 0) He Oomnee ABYX 3JIEMEHTOB?

0. Ckompko pa3 ¢ BeposarHocTero 00,0484 MOXHO OXHAATh IOSBIEHHS coOeiTHI A B 100
HE3aBHCHMBIX HCITBITAHNSX, ECIIH BEPOSTHOCTE €0 IMOSBIIEHNSI B OTAEIIEHOM HCITBITAHHH pasHa 0.5.
7. BeposSITHOCTP MOSBIEHHS COOBITHI A B KaxIoM n3 900 He3aBHCHMBIX HCTIBITAHII paBHA ! =08
HaltH BeposATHOCTE TOTrO, YTO COOBITHE A Ipou3oHAeT He MeHee /10 pas u He Gomnee 740.

8. JlBa paBHOCHIIFHBIX IITaXMAaTHCTa HIPArOT B IMaXMaTel. UTO BEpOSTHEE: a) BEIHTPaTh OJHY ITAPTHIO
13 IBYX HIIH JBE MApTHH H3 YeThIpeX; O) BEINIPaTh He MeHee JABYX IapTHH H3 YeThIPeX WIH He MeHee
TpeX IMapTHH U3 1ITH? HUUbH BO BHHMaHHE HE IIPHHHUMAIOTC 5L

9. BeposgarHOCTh HOIIYCTHTH OIMHMOKY IIPH Halope TeKcTa, cocTosmero u3 1200 3HaKOB, COCTABIISIET
0,005. HaiiTH BepOSTHOCTH TOTO, YTO ITPH Habope OyAeT AOMYIIeHO: a) 6 oImMOoK;, 0) XOTsS OBl OJHA
OITMOKaA.

10. Bropome N mu3 xkaxaeix 100 ceMen 85 HMEIOT IIBETHBIE TEIEBH30PEI. KaKoBa BEPOSTHOCTE TOIO,
yro 13 400 ceMen 340 HMEIOT TaKHE e TEJIEBH3OPHI.

11. KaKoBa BEPOSTHOCTH TOrO, YTO M3 2450 j1aMII, OCBEMAOINMX VIHINY, K KOHIIY roga OyayT ropeTh
or 1500 mo 1600 mamir? CymraTh, YTO Kaxaas j1amMiia OyZeT TOpeTh B TEUEHHH I'0Jla ¢ BEPOSTHOCTEIO
0,64.

12. B cembe 6 mgerer. HallTH BEpOSATHOCTB, UTO B JAaHHOH CEMBE HE MEHee ABYX MAIbYHKOB, HO HE
Oornee YeThIpeX. CUHTATh BEPOSATHOCTE POXKIACHISA MallbYHKa H JEBOYKH 0,5.

IIpakTH4ieckan padora 7. 3axoH pacnpene/ieHHA CIYIAHHOH BeJIHYHHbBL.

Ileab: dopMHpOBaHHE IPeACTAaBIEHHI O CcIoco0axX ITOCTPOEHHS 3aKOHA  pacIipe/lelIeHIS
CIIYYaHHOH BEIIHYHHEI.

Teopernyeckasi 4acrThb:

Hapsaay co ciryyalHBEIMH COOBITHSMH, OJHHM H3 OCHOBHBIX ITOHSITHH TEOPHH BEPOSATHOCTEH
SIBIISIETCS. TIOHSTHE CIYYAaHHOHM BEJIMYHHBEL — BEIIMYMHBI, YHCIEHHOE 3HAYeHHE KOTOPOH IIPHHHMAET
pasYHBIE 3HAYEeHHS B 3aBHCHMOCTH OT pe3ylbTaTa CTOXACTHYECKOIO SKCIIEPHMEHTA I OIIBITA.
[IprMepaMi CIIyYaHBIX BEIMYHMH MOTYT SBIISTHCS. YHCIIO JOPOKHO-TPAHCIIOPTHEIX IIPOHCIIECTBHI 32
CVIKH. KOIMYECTBO CTVIEHTOB. OIO3MABINMX Ha 3aHATHSI, YHCIO MAKTHIOKAPT, ITOCTYIIMBIIIX B

| NOKYMEHT NOANUGAH .
1 SAEKTPOHHOM 1 OONVCHIO I€PBl XAPAKTCPH3YIOT CIIYHYAdHHBIC BCIIHYHHBIL,
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HMEIOIIIE KOIMMYECTBEHHEBIE IIapaMETPhl, T.€. H3OIHPOBAHHBIE 3HAUEHHS C OINPeelICHHBIMI
BEPOSTHOCTSAMH. Takie ClIy4yaHHbIE BETHYNHEI HA3BIBAIOT JTHCKPE THBIMH.

Ho ecm OLEHHTH KOMHYECTBEHHO KaK IHCKPeTHYIO BelnmyuHy uucino JTII, To BemruiHa
HHTEPBAlla BPEMEHH MEXIY ITOCIEeNOBAaTEIbHBIMH MoMeHTaMH Hamuus J[TII moxker IpHHHMAaTh
r000e 3HAUEeHHE B HEKOTOPOM BPEMEHHOM HHTEPBANIE — €CTh HEIIPEPHIBHOE MHOKECTBO BO3MOKHBIX
3HAYEHHI paccMaTpHBAEMOHN BeIMYHUHEL. TaKHe BelINYHHEI Ha3hIBalOT HElIPEPHIBHBIMH.

3akoHom pacnpedeneris JUCKPETHOHN CIIYYAHHOH BEJIHYHHBI HA3BIBAIOT YHCIIO €€ BO3MOJKHBIX
3HAYEHHI M COOTBETCTBYIOIMX HM BEPOSTHOCTEH. /IS MpHMeEpa, €CIH B3ATh MOHETY H B TEUEHHE
HEKOTOPOr0 BpeMeHH Ioa0packiBaTh €€, HarmpuMep 20 pas, TO B 3TOM CIIy4ae MOI'YT OBITH CHTYAL[HI,
yro BCe 20 pa3 MoHeTa OyaeT olparieHa K BaM repdom, win Bcero 19, 18 u 1. 1. pas, BILJIOTE 4O TOrO,
YTO MO2KET BeOTAcTh 20 pa3 u pelika. MoXHO BEMHCIHTE BEPOSITHOCTH TOT'O, UTO CIIVYaMHas BEJIYHHA
BBRIIA[eHHA repda IMPHMET 3HAYEeHHSI OT HYIIA A0 ABaauarH. Ho, Kak HaM HM3BECTHO, BEPOSTHOCTH
TTOSIBIIEHHS repOa HIIH PellIKH OJHA H Ta ’Ke H paBHa 1/2. Torza BepoSTHOCTH IOSBIeHHS repba 0, 7, 8
pa3 U COOTBETCTBEHHO perneK — 14, 13, 12 pa3 OyayT paBHEI nossieHHro repda — 14, 13, 12 paz u
COOTBETCTBEHHO O, 7, 8 pa3 — pemkH. TakuMm oOpa3oM, IS JHCKPETHOH CIVYAaHHOH BeJIMYHHEI
CYIIECTBYET OIPeIelIeHHBII 3aKOH paclpelelIeHHs, KOTOPBIH MOXeT OBITh 3aJaH TIpa(HYECKH,
AHATHTHYECKH M TaOnHYHO. B ImociegHeM ciiyyae 3TO paclipelielieHHe 3agaeTcs TalOIH4yHO, TIE B
OMHOM CTOJOIE 3aImicaHbl BCEe BO3MOJKHBIE B3HAUEHHS CIIYYAHOH BEIHYMHBI, a B JPYIOM -
COOTBETCTBYIOIIHE UM BEPOSTHOCTH.

Yucno seoiageHini repda BeposSTHOCTE Yucno BRITaAeHII PEIKH
0 0,000 20
1 0,000 19
2 0,000 18
3 0,001 17
4 0,005 16
5 0,015 15
0 0,037 14

3aaun ¥ YOpaKHeHH 5

COCTaBHTh 3aKOH PaCIIPele/IeHH S BEPOSTHOCTEH CIIYYAHHOH BEIIMYHMHEL X, €CJIH:

1) BepoaTHOCTE pabOTHI KaKJAOTO H3 YeThIpeX aBTOMOOMIeH aBToltapka OBJl ropoma YpromiHa Oe3
IIOJIOMOK B TEYEHHEe OIIPEJeIIeHHOro BpeMeHH paBHa 0,9, ciyyanHass BelIMYMHa X — YHCIIO
aBTOMOOIIEH, paboTaRIINX 0&30TKA3HO,

2) BepOSTHOCTh POKIEHHS MalbuHKa paBHa 0.5, cIydaiiHas BellMYHHA X — YHCIIO MaJIbYHKOB B
CEMB X, HMEIOIINX YETHIPEX AETEH,

3) BEpPOSTHOCTH TOT'O, YTO IMOKYIIATeNlh COBEPIIHT ITOKYIIKY B MarasuHe 0.4; cioydaiiHas BeIHUHHA X —
YIICJIO TIOKYTIATEIIEH, COBEPIIMBIIMX ITOKYIIKY, €CIIH Maras3HH ITOCETHIIO 3 ITOKYITaTENd,

4) BepOSTHOCTh BHIMaJcHHS TrepOa mpH OpocaHHH paBHa 0.5; cioy4aiiHas BeIHYHHA X — YHCIIO
BBEITAJIcHHI Irepda, eclIH MOHeTa OpoIllieHa S pas,

5) B morepee Ha Kaxaple 100 OmineroB npHxXogHIcd 15 BBIMIpHINIEH (KOTHYECTBO H pa3MEP
BRINTPBINIEH TIPHBEAcHBI B TaOmHIle), cOy4yaiiHas BelIHMYHHa X — pa3Mep BHIMIPHIONA B JIOTEpeEE,
IIPUXOASIIETOCSI HAa OJHH OIIET,

Pasmep BeIMIpHIIIA, $ 20 5
KonnyecTBO BEINTPHIIIEH 1 4 10
OOKYMEHT MOAMWUCAH
0) INEKTPOHHOW MNOANACHIO BINTPRIIIEM, HayAauy ITOKYIIarOT JBa OmileTa;
'Ceptucbukar: 12000002A633E3D113AD425FB50002000002A6 I KYTDT .
CIL) Enapeneu; LWebayxoea TateAHa AnekcaHapoBHa -peAn CHHBIX,
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7) ©OackeTOOMHCT JAelaeT TPH IITpaHBIX Opocka, BEPOSTHOCTh ITOMAJaHHSI MTda B KOP3HHY IIPH
Ka kKoM Opocke paBHa 0,7 cirydyaldHas BEIHYHHA X — YHCIIO ITOITaJaHHH MS4Ya B KOP3HHY,

8) B IapTHH H3 25 KOKAHBIX KYPTOK 5 HMEIOT CKPBITHIH Je(peKT, ITOKYIAIOT TPH KYPTKH, CITydaiiHas
BEJIMUHHA X — YHCIIO Ae(EKTHRIX KYPTOK CPeIH KYTUIEHHBIX,

9) BEpPOATHOCTH TOrO, UTO ITPH COCTARIEHHH OyXralTepcKoro OalaHca JOITylleHa oImoOka, paBHa 0,3,
ayIHTOPY Ha 3aKIMIOYEHHE ITPeACTaBlIeHO TPH OalaHca IIPEAIIPHATHS, CIyYaiHas BEIHYHHA X — YHCIIO
TIOIIOKHUTEIBHBIX 3aKIFOUEHHI Ha IIPOBEPSIEMBIe OalTaHCHI,

10)u3 20 3aKMIOYEeHHBIX, HAXOASIIMHXCS B CIIEACTBEHHOM H3OJISATOPe, YETBEpPO — MOJIOXKe 25 IIeT,
IIPON3BOJIBHO BEIOHPAIOT 2 3aKIIFOUYEHHBIX, CIIyYaHHas BEIHYHHA X — YHCIIO 3aKIIIOYEHHBIX MOJIOXKE 25
JIET CpeJH BEIOpPaHHBIX.

IIpakTHueckas padora 8. BbIluHc/IeHHe YHCIOBBIX XAPAKTEPHCTHK JAHCKPETHOI
CJIYYAHHOM BeJIHYMHBI.

Ileab: QopMHpoBaHHE IIPEACTABIIEHHI O 3HAYEHHH H CII0cOo0axX BBIYHCIEHHS YHCIOBBIX
XapPaKTEPHCTHK JHCKPETHOH CIIYYAHHOH BEJIHYHHEI.

TEDpET HYUYECCKAH TACTb.
XﬂpﬁI{TEpHCTIH{Gﬁ CPCAHEIO 3HaAUCHHA CJ'I‘_‘;”I&ﬁ]—IGﬁ BCJIIMYHHBI CIIVKHT MaTCMAaTHHYCCKOC

okKHIOaHHe. MareMaTHUYeCKHM OXHIaHHEM ﬂIIGKpETHGﬁ GH}”IHIUH{Gﬁ BCJIIMYHHBI HA3bIBAIOT CYMMY
]’[pDHBEE,I[EHI]ﬁ BCeX ee BO3MOJKHBIX 3HAUEHHI Ha HX BCPOATHOCTH.

M(X) =xip1 + Xap2 + ...+ XaPu.

Jlucnepcueii cIydaliHOH BelIHYHMHBI X Ha3pIBAIOT MaTeMaTHYeCKOe OKHAaHHEe KBajJpara
OTKJIIOHEHHS CIIY4YaiHOH BEIIHYHHBI OT €€ MaTeMaTHYeCKOI O OKHIaHH

D(X) = M(X - M(X))".
Cpeonum xreadpamuveckum OmMKIOHeHuem CIYUAHHOH BEJIMYMHBL HA3BIBAIOT KBaJAPaTHBIH
KOpPeHb H3 JTHCIIEPCHH.

3agaud U ynpaskHeHHs: /[JI9 CIVYAHHOH BeIHYMHEI M3 3aJa4 IIPAKTHYECKOrO 3aHATHS / HaHTH ee
MaTeMaTHYECKOE OKIJIaHHE, JUCIIEPCHIO H CPEHEE KBAAPAaTHUECKOE OTKIIOHEHHE.

IIpakTHueckas padora 9. PyHknUH pacnpedesieHHS H ILIOTHOCTH pacnpeae/ieHHsA
BEPOATHOCTEH HENMPEPbIBHBIX CIYYAHHLIX BeJIMYHH, HX CBOMCTBA.

Ileab: (opmipoBaHIE OCHOBHBIX IIPeJICTABICHHH O Ha3sHAaYeHHH H CIIOC00ax BBIYMCIICHIS
(PYHKIHI pacIipeJielIeHH s H INIOTHOCTH HEeIIPePhIBHOH CITYYaiHHOH BEITHYHHEI.

Teopernyeckast 4acrThb:

JlIIs1 HEIPephIBHOH CIIYYAHOH BEIIHYHHBI TepsSeT CMBICII ITOHSITHE BEPOSTHOCTH KaKIOI'O
KOHKPETHOI'O 3HAYEHHMS, ITOCKOJIBKY TAaKMX 3HAUeHHII OSCKOHEYHO MHOIO, M H3 YCIOBHS, UTO CyMMa
BEPOSTHOCTEIl BceX B3HAUEHMII paBHA 1, cCIeayeT, YTO BEPOSATHOCTh KaXKJOr0 (PHKCHPOBAHHOIO
3HAYEHHS paBHA HYMIO. [Io3TOMY OCHOBHBIMH XapaKTEpPHCTHKAMH, OIMCHIBAIOIIMMH ITOBEJIECHHE
HETIPEPBIBHOM CIy4YalHOH BeJIMYHHBI, SBILTFOTCS @yHkyusa pacnpedenerus (HHTerpalibHaAs (DYHKIHS

pacIiDelelIeHHsI) H  HIOMHOCIbL  Ddchpedenenuss BePOSATHOCTEH  (IDIOTHOCTh  BEPOSTHOCTH,
i [OKYMEHT NOANVCAH

SNEKTPOHHOW MOAMNUCHIO
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DOYHKIHS pacIpeielIcHHA F ( X,] IIPEACTaBIISIET COOOH BEPOSTHOCTH TOI'O, YTO CIIy4YarHas
BeIIMYHHA IIPHMET 3HaUeHHe, MeHbIIlee apryMeHTa 3TOH (PYHKIHH:

F(x)=P|{X<x}.
[I1OTHOCTH BepOATHOCTH (INIOTHOCTh pacIipelielleHHs) f (x) SBIIeTcs IepPBOH IMPOH3BOIHON OT

(YHKIIHH pacIpeeIeHHS: f (X)_F r(x) . I'padux PyHKIHH f (X) HA3BIBAIOT KPLEOLi

pacnpeoeieHiis.
I IOHSTHE BEPOSTHOCTH COXPAHSETCS IS HEIIPEPEIBHON CIIYYAHHON BEIIMYMHELI KAK BEPOSITHOCTE
ee TIonmaJlaHmg B HEKOTOPBIHN HHTEPRAT, KOTOPYIO MOKHO OIPENIETTUTE TaK:

Pla<X<bl=| flx)dx
Pla<X<b)=F(b)—F|(a) la<x<bl= flx]

IIpumep. I ITOTHOCTE BEPOSTHOCTH CIIYYAHHOH BEIIMYIHEI X HMEET BH/I;
/

HIIH

0, x<0,
f(X,]=‘C(2x—x2], 0<x<2,
0, X=2.

\
Hamnru:

1/C; 2)F(x); 3)P{0,5<X<1,5].

Pemienne. 1) I3 yclIoBHS HOPMHPOBAHHOCTH IUIOTHOCTH BEPOSTHOCTH CIIEAYET, YTO
+o0

I flx)dx=1.

—0 B HareM ciry4yae

2
| cl2x—x*)dx=C (¥ ~X’3)|2=C(4-8/3)=4C/3=1,
0

C=3/4.

OTKYyJa
X
F(x):f f(t)dt
2) CBsI3b MeXIY F (X] H f (X) 3ajaeTcsa (popMyIIoH — o0
X
= | 0dx=0,
[ToaToMy ITpH x=<0 f
Flx|== _[ 2t—t2:]dt=gxz—lx3,
mpr 0<X<2 4% 4 4
2 X
f 2t—*)dt+ | 0-dx=1.
aqmm X>2 4% )
[NOKYMEHT NOAMNMCAH

SNEKTPOHHOW NOAMUCHIO
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0,x<0,

F(x)ﬂ%xz—%x{()fcxczz,
CrefoBaTeIbHO, \ 1,x=>2.
1,5 | |
3) P{U,S'CX{LS}:%J (2X_x2)d}i=%[.x2_33/3_]IE’E=0,6875_
0,5 ;

3aaavn H ynpakHeHHA

1 IIIMOTHOCTE BEPOATHOCTH HEINPEPHIBHOH CIIYYAHHOH BEJIHYHHEL X HMEET BHJI

ol Iy
flx|=0ar -3<x<0,6 66
a) Halitm 3Hauenme mapamerpa 9 . 0) lloctpomTh rpadHk (QYHKIIHH pacIpeielIeHIs

X

F ( Xf] B) HaitTH BepOSTHOCTH TOro, YTO CIy4aiHas BeIIHYHHA IIPUMET 3HAYEHHS H3
mHTeppana (—1; 1).

X

2 II1OTHOCTE BEPOSATHOCTH HEIPEPRIBHOH CIIYYAHHOH BEJIHYHHEI HMEET BHJI

=00

a) Haiitn 3HaueHHe mmapamerpa 9
0) IlocTpouTh rpauK (PYHKITHH PaclpeelIeHHs.

E) HaitH BCPOATHOCTE TOI'O, UTO CJI}”IHIUH-IHH BEIIHMYHHA X IIPHMET 3HAYCHHA H3 HHICPBAJId

(3 4).
X, X,,..X

3. HeszaBuCHMEBIE CIIyYaHHBIE BEJIHYHHEI 8 HMEIOT HOPMAJIIBHBEIH 3aKOH

pacIIpeIelIEHHS C ITapaMeTpaMH m=1 , 0=V 2 . PaccMmarpHBaeTcs cirydalHasl BeIHYHHA

Y= X1+X2+‘”+X8
C ITOMOITIEEO HEpﬂBEHCTEa qEﬁLIHIEEa OLCHHTE EEpDHTHGGTH

P(3<Y<13]  P{|Y-8/>8]

4. II1OTHOCTE BEPOSTHOCTH HEMMPEPRIBHOMN CIIYYAHHOH BeJIHYHHEI

X

HMCCT BIL.

Ym0 d-x ) 1<u<d, (o

a) Haiitn 3HaueHHe mmapamerpa 9
0) IlocTpouTh rpauK (PYHKITHH PaclpeelIeHHs.

E) HaitH BCPOATHOCTE TOI'O, UTO CJI}”IHIUH-IHH BEIIHMYHHA X IIPHMET 3HAYCHHA H3 HHICPBAJId

(3. 5).
5.CrnyyaiiHasl BeIIHYHHA X HMEET HOPMAJIBHBIM 3aKOH pachpelelieHHs. M3BeCTHO, 4TO
[OKYMEHT NMOAMUCAH
ONEKTPOHHOW MOANUCHIO OCTh BEPOSTHOCTH CIIYYAHHOH BEITHYHHEI X
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H €€ 3HAYUCHIIA B TOUKAX X:_l . X:D . X:2 56) BCPOATHOCTH P{_2{X{O}’

P{X>1}.

IIpakTHyeckas padora 10. UnciaoBble XapaKTEPHCTHKH HeENPEPBIBHBIX CAYYAHHBIX
BeJIMYMH.

Ilenb: ¢opMHpORaHHIE OCHOBHBIX ITPEeACTAaBICHHI O Ha3HAUeHHH H CIIOcO0axX BBIYHCIICHIS
YHCIIOBBIX XapaKTEPHCTHK HEIIPEPBIBHON CIIYYAHHOH BEJIMYHHEL

Teopernyeckasi 4acThb:

,HJIH HEHPEPBIEHGﬁ CH}”{EIIUH-I(}f[ BCJIIMYHHBI MATCMATHYCCKOC OXHIAHHE, AHCIICPCIHA H CPCIHEC
KBAAPATHUYCCKOEC OTKIIOHCEHHC OITPEACIIAOTCA CJIC YOI IM OﬁpﬂBDMZ

M(X):_f xf(x)dx,D(X):_f xzf(x)dx—(M(X))z,O(X):\/D(X).
IIpuamep. [ IITOTHOCTE BEPOATHOCTH cny:{aﬁ]{crﬁ BEJTHYHHBI X HMeeT BHI
0, x<0,
flx]=(cl2x—x%), 0<x<2,
| 0, Xx=2.
BEIYHCIIHTS: M(X), D(__X__], G(X)'
Pelrenne: :
ngjizéj"x(zxxzjdxzﬁ(gﬁlx4)2=§[16/34]=1;
4[] 413 4 0 4

2
D(X)z%f xz(zx—xz)dxq:%[x“/z—x5/5,]|'f]—1=%[j8—32/5]—1=0,2;
0

o[ X]=v0,2~0,447.

3agaun ¥ ynpaxkHeHHs:

1. II7TOTHOCTE BepOSATHOCTH HEIPEPLIBHOH CITYYAHHOH BeIIHYHHBI X HMEET BH/:

fx)=dlax’,-3<a<0,bidd

o(X)

M(X) = D(X)

2

Hartu H

2. Hanrn mareMaTHYECKOe OXHIAHHE H JHUCIIEPCHIO HOPMAJILHO PacIIpelle/IEeHHON CIIYYanHOH

BCIIMYIHHBI X , €CJIM H3BCCTHO, YTO

[ _ [ —_
P{X<1}=0,1 P{X>5]=0,2
TTArTNATITL FNTRVEN NACTMATATTATTT T WATITH a8 MAKCHMYM.
NOKYMEHT I:ID,ﬂI'IHCAH X
INEKTPOHHOW NMOANACHIO 10/ BEJTHYHHEL MMEET BHII
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=60 k< bl

M(X) D(X) . oX)

Hariti , ) H

IIpakTHyeckas padora 11. Bapuannonnslie psajabl H HX rpajgHuecKoe H300pazkeHHe.

Ileab: (opMIpoBaHHe OCHOBHBIX ITOHATHI MaTeMaTHYECKOH CTaTHCTHKH.

Teopernueckasi 4acThb:

MareMaTHyecKasd CTaTHUCTHKA 3aHHMAETCS VYCTAHOBJIEHHEM 3aKOHOMEPHOCTEH, KOTOPBIM
IIOMYMHEHEI MACCOBBIE CIIYUAHHBIE SBJIEHHS, Ha OCHOBE OOpabOTKHM CTAaTHCTHYECKHX JaHHBIX,
IIOTYYEHHBIX B Pe3yIbTare HaOMOAeHHH. J/[BYMS OCHOBHBIMH 3aJlayaMH MaTeMaTHYeCKOH CTaTHCTHKH
SIBJISTEFOT CS1.

- OIpeJIeNIeHHe CITIOCO00B cOopa U IPYINIMPOBKH 3THX CTATHCTHYECKHX JaHHBIX,
- pa3paboTKa METOJOB aHalM3a ITOIYUEHHBIX JAHHBIX B 3aBHCHMOCTH OT IIEIIE€H HCCIENOBAHIA, K
KOTOPBIM OTHOCSTCSI:

a) OIlecHKa HEH3BECTHOH BEPOATHOCTH COOBITHSA, OIleHKa HEeH3BEeCTHOH ()YHKIHH
pacIpeielIeHHs, OL[€HKA TTapaMeTPOB PacIpelelIeHHs, BHJ KOTOPOro M3BECTEH, OLIEHKA 3aBHCHMOCTH
OT APYTHX CIIYYAHHBIX BEJIHYNH M T.1.,

0) IMpoBepKa CTaTHCTHYECKHX THITOTE3 O BHAE HEH3BECTHOI'O pacIpeelIeHHsI HIH O 3HaUeHHSIX
ITapaMeTPOB H3BECTHOIO PaCIIpelelICHIL.

Jlnsa perieHHs 3THX 3aJa4 HEOOXOAHMMO BBEIOpaTh H3 OOJIBINOH COBOKYIHOCTH OIHOPOIHBIX
O0OBEKTOB OIPaHHYEHHOE KOJIMUYECTBO OOBEKTOB, IO pe3yibTaraM H3YUYEeHHS KOTOPBIX MOJKHO CHElaTh
IIPOTHO3 OTHOCHTEIIEHO MCCIIELYEMOT O ITPH3HAKA 3THX 0OBEKTOB.

OmnpeaeM OCHOBHBIE TIOHSTHS MaTeMaTHUYECKOH CTaTHCTHKH.

I'enepansnas cogokynHocns — BCE MHOKECTBO HMEOIIIXCS OOBEKTOB.

Bwibopxa — Habop 00BEKTOB, CIIyYaiHO OTOOpPAaHHBIX H3 TeHePalIbHOH COBOKYITHOCTH.

Obvem cenepanvHoil coeoxynHocmit N H o0bvem evibopkii NI — YHCIO OOBEKTOB B
paccMaTpHBacMOH COBOKYITHOCTH.

BHabl BEIOOPKH:

[IoBTOpHAas — KaXJabpIH OTOOpaHHBIN OOBEKT IIEpe]] BEIOOPOM CIEAVIOIINEIO BO3BPAIAETCS B
IreHEPaIbHYI0 COBOKYITHOCTE,

becroBropHas — oTOOpaHHBIN OOBEKT B I'eHEPAJIPHYIO COBOKYIIHOCTh HE BO3BPAINAETCS.

s Toro, 4yroOBl IO MCCIIEAOBAHIIO BEIOOPKH MOXHO OBUIO CIHENaTh BEIBOJABLI O ITOBEICHHII
HHTEPECYIOIIETO0 HAC IPH3HAKa TEeHEPAIBbHOH COBOKYITHOCTH, HYKHO, UTOOBI BHIOOpPKaA IIPABIIBHO
IPeACTaBIIUIa IIPOIOPIHH TeHEepalbHOH COBOKYITHOCTH, TO €CThb OBlIA penpezeHn amiiGHoil
(ITpeACTaBHTEIIbHOM ). YUHTBIBAS 3aKOH OOIBIMMX YHCEI, MOKHO YTBEPKIaThb, YTO 53TO YCIIOBHE
BEITIOJIHSETCS, €CIIH KaXKIbIH OOBEKT BBIOpAH CIIYYaANHO, IPHYEM IS ITHOOOro 00bEKTa BEPOSTHOCTE
IIOIACTh B BEIOOPKY OIMHAKOBA.

[IycTe HHTEepecyIOImas Hac CIIydyarHasl BeJImYiHa X IMPHHHMAET B BRIOOPKE 3HAUEHHE X; 11; Pas,

k
Z nk:n
X, — I pas, ..., X, — I, pas3, InpuueM =l , Tre n — o0beM BBIOOpPKH. Torma HaOmrogacMele
3HAUYEHHS CIIYYAHHOH BEIMYHHEI X, Xo,..., Xx Ha3bIBAIOT BapHAHTAMH, a 11, I2,..., I, — YacTOTaMH. Ecim
n,
W,=—
PARTATITL YW TUVIN TANTATY A NATANT DLTANANETT TN TAITYYHM OMIHOCUNebHble YACHIONlbl n
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[locmemoBaTembHOCTE  BapHAHT, 3aliCaHHBIX B IIOPSAKE  BO3pacTaHMS, Ha3kIBaIOT
BApPHAIIHOHHEIM PIAOM, a IIEPEeUYeHh BapPHAHT M COOTBETCTBYIOINMMX MM YacTOT IIH OTHOCHTEILHBIX
YAaCTOT — CTATHCTHYECKHM PSIIOM.

IIpumep 1:

IIpn nmpoeeaenrm 20 ceprii 13 10 OpOCKOB MI'PaIbHOH KOCTH YHCIIO BBIMIAJEHI IIIECTH OYKOB
OKaszanochk paBHeIM 1, 1,4, 0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4,1.

CoctaBuM BapHalHOHHBIH psaa: 0,1,2.3.4.5. CraTHCTHYeCKHH PAA I8 aOCOMOTHBIX H
OTHOCHTEIBHBIX YaCTOT UMEET BHI:

x [ 1 J 3 4 i
. 3 b 5 3 2 1
W, 0,15 a3 0,25 015 U1 0,05

Ecimm mccnegyeTcss HEKOTOPBIH HEINPePBIBHBIM IIPH3HAK, TO BapHAL[HOHHBIH PSJ MOXKET
COCTOSTh H3 O4YeHb OONIBINOrO KOIHYeCTBa 4YHcelI. B 3ToM cioydae yaoOHee HMCIIOIb30BATh
TPYIIIHPOBAHHYEO BRIOOPKY. J[ISI ee ITOIy4YeHHS HHTePBal, B KOTOPOM 3aKIIFOYeHbI BCe HaOIIOJacMble
3HAUeHHs ITPH3HAaKa, pa30HBAaIOT Ha HECKOIBKO PAaBHBIX YACTHYHBIX HHTEPBAJIOB JUIHMHOH h, a 3areMm
HaXOAT IS Ka)KAOro YaCTHYHOIO HHTepBajla N; — CYMMY YacTOT BapHaHT, ITOITABIIHX B 1-il HHTepPBa.
CocTaBlIeHHasI IIO STHM pe3ylbTaTaM TaOJIHIla Ha3bIBACTCS 2PVHHUPOCAHHLIM CHIAIMUCHIIYECKUM
paoom.

J[JIsT HarTISHOT O TIPeICTaRIEHNS O IIOBEJAeHHH HCCIeQyeMOH CITy4aitHOH BEIHYHHEI B BEIOOpKE
MOKHO CTPOHTh pa3iMyHble I'padukH. OIHH H3 HHX — ITOJIMIOH YacTOT. JIOMaHas, OTPEe3KH KOTOPOMH
COEIMHSIOT TOUKH ¢ KOOPAHHATAMH (Xj, 1), (X2, 1), ..., (X, Nk), TJe X; OTKIaABIBAIOTCS Ha OCH alOCIce,
a 1, — Ha OCH OpAHHAT. EcIi Ha OCH OpAHHAT OTKIaJbIBaTh He aOCOMIOTHBIE (1);), @ OTHOCHTEIBHEIE (W)
JaCTOTBI, TO ITOTYYHM ITOIIHTOH OTHOCHTEIIEHBIX YaCTOT.

JTanel IMepBHYHOH 00pabOTKH BEIOOPKH:

1. PaHx1poBaHHE ONBITHBIX JAHHBIX (PacIIONOKEHHE 3HAYEeHHH ITPH3HaKa IT0 YOBRIBAHHIO HIIH
BO3PACTaHHIO).

2.YacTOTHBIH aHAIH3 (IIOCTPOEHHE CTATHCTHYECKOrO Psga, OIpelJelIeHHe OTHOCHTEIIbHBIX
JaCcTOT).

3.I'pymmmpoBKa (4acToTHasI TaOyILIIH S BEIOOPKH).

3agaun 1 ynpasKHeHHA:

1. Umerorca cnexayromue JaHHbIe 00 ycreBaeMOCTH 20 CTYAEHTOB I'PYIIIBI II0 CTaTHCTHKE B
NeTHIO ceccHro. 4, 4,3, 5,2, 2,5,3,3,3,5,3,2,4,3,2,3,5,5, 4. lloctpoHTe: psaf paclipeaeIeHH
CTYIEHTOB IT0 OaluiaM OLIEHOK, PSJ pacIpeelIEHH CTYIAEHTOB 1101 YPOBHIO YCIIEBAEMOCTH, BBIJETIHB B
HEM [BE IPYIOLI CTYACHTOB. HEVYCIIEBAIOIME M VYcCIleBarolmpe. M3o0pasure KaXkOblH H3 PSIOB
rpa(pHIEecKH.

2 IlocTponTh KPHBYKO H THCTOIPaMMY CYMMEI HAJIOrOBBIX HeyIUIaT, 3a()HKCHPOBAHHBIX IIO
YCIIOBHBIM PETHOHAM CTPaHBI, JaHHBIE 110 KOTOPBIM IIPHBEAEHE] B TaOIHIlE (B MIIH. Py0.):

21 43 72 84

22 54 75 32

26 49 77 45

27 53 78 05

28 54 81 12

NOKYMEHT MOAMNWCAH 34
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37 05 84 34
39 08 88 41

3.]laHa MCXOAHAS BEIOOPKA ITO POCTY H BECY CTYJIEHTOB I'PYIIIIEI:

Foect 150 1638 L7 Lod 170 155 162 LG Lo 150 15% 173 Lod LF3 156
Ber 42 Sk g% ik i fll 31 g0 oy 54 4% 3% 2 20 S

Onpenemte o0beM BBIOOPKH. (COCTaBBTE PAHKHPOBAHHBIL M BapHAI[MOHHEBIN PSABL TI0
Ka;KIOMY H3 ITPH3HAKOB.

4 IToCcTpOHUTh THCTOIPAMMY Harpy3KH Ha OIHOI'O CIIENOBATEIIS IT0 PacClIeJOBAHHBIM YTOJIOBHBIM
JIe7IaM I10 JaHHBIM TaOJIIIIB:

Top! 1995 | 1996 | 1997 [ 1998 | 1999 | 2000 | 2001 | 2001 [ 2003
o tmmmm| 632 | 49.6 41 315 | 323 | 324 | 379 | 342 | 3672
MBI

[To mmrmm | 172 16,9 15,5 15,1 16 17,7 18,2 18,3 19,7
TIPOKYPaTypPhL

5. Tpu BapHaHTa HCXOMHBIX JAHHBIX TAOIHI[EI HHKE — Pe3yIbTaThl Tele()OHHBIX IIEPETOBOPOB B
MHHYTaX COTPYAHHKOB TpeX OTJHEeIbHBIX CIyKO B TeueHHe pabodero AHsS TpeOyeTcs COCTAaBHTb

HHTEPBAIBHBIN Pl PACIIPEACIIEHIS.
No 1 2 3 4 S 0 7 8 9
BBIOOPKH
Cryx0a 1 1.9 2.6 3.1 3.3 2.1 2.0 4,7 0.9 2.8
Crryk0a 2 0.9 1,1 3.6 1,0 7,0 2.1 8,7 1,0 8.0
Ciryk0a 3 4.7 0.8 3.8 3.1 1,8 7,1 9.2 8.1 4.0

6. Jlana BeIOOpka 7,3,3,6,4.3,5.1.2.1,3. IlocTponTk BapHAIHOHHBIN Psf. ONpedeHTh pasMax
BEIOOPKIL.

IIpakTHueckas padora 12. BbioopouHbIii MeTo/. ToueuHble olleHKH.

Ileab: (QopMHpOBaHHE OCHOBHBEIX ITOHSTHI MaTreMaTHYeCKOH CTaTHCTHKH IIpH oOpaboTke
PE3YIIBTAaTOB BKCIIEPHUMEHTA.

Teopernueckasi 4acThb:

YHCIIOBEIE  IIOKA3aTENIM, XapaKTEPHU3VIOIIHE  I'EHEPAIIBHYIO  COBOKYIIHOCTh,  HA3BIBAFOT
napamempamii, a  YHCIOBBIE  IIOKA3aTelH,  XapaKTePH3VIOINHE  BBEIOOPKY,—  Gb100pPOUYHbBIMIL
xapaxmepucmuxamu WIH cmamucmuxavy. BBIOOPOUHEIE XAPaKTEPHCTHKH SBIISEOTCS TTPHOIINKEHHBIMI
OL[EHKAMH TI'€HepalbHBIX ITapaMeTPOB. OTO BEIIHYHMHBI CIIYYAHHBIE, BapbHPVYIOIIHME BOKPYI CBOHX
ImapamMeTpoB. OIIEHKH Te€HEPAIBHBIX ITAPAMETPOB IO BBEIOOPOYHBIM XapaKTEPHUCTHKAM MOI'YT OBITh
TOUYEYHBIMH H HHTEPBAILHBIMI.

['eHepalbHBIe XapaKTEpUCTHKH, IIH TapaMeETPhI, IMPHHATO O0003HAaYaTh OYVKBAMH I'PEYECKOTIO

X

Elﬂd)ﬂBHTﬂ:, d ELI@GPG‘II{BIE XAPAKTCPHCTHKIT - JIATHHCKOI'O. BBI@DPD‘]HE]H CPEIHAA ABIICTCA

OLIEHKOII TeHEPAIBLHOMN CPEIHE @, BRIOOPOYHAS AHCIIEPCHS §;—OLIEHKOH TeHepalbHO JUCTIEPCHH Y

-

v, 4 CpeaHee KBaJpaTHUECKOE OTKIIOHEHHE S§, — OIEHKOH CTaHJIAPTHOI'O OTKIIOHEHHS g %
XapaKTEPH3YIOIIETO TEHEPAIBHYO COBOKYITHOCTE. JTO mioYeyHbvle orjeHKu, TIPEACTaBIISIONHE COOOH He
HHTEPBAJIbI, a YHcHa («TOYKID) ), BEIYHCIISIEMBIE IO CITy4YaiHOH BEIOOPKE.

NOKYMEHT MOAAUCAR ~ 77777777 Ible K MOYeYHbIM OUEHKAM.
ANEKTPOHHOW NMOANWCHIO bl cIy4YaHHbIE, BapbHPVYIOIIHE BOKPYI CBOHX

Ceptudumkat: 12000002A633E3D113AD425FB50002000002A6 YT ¢ HIIMI IO A0COMOTHOIL BeTHUIHE . I[HH TOTO
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YyTOOBl CTAaTHCTHYECKHE OIIEHKH JaBajlHl «XOPOIIHe» MPHOIHKeHHS OI[eHHBAaEMBIX IIapaMeTpPOB,
OHH JOJDKHBI YVIOBJIETBOPSATH ONpeAeleHHBIM TpeOoBaHHSM. OIEHKH AOJIKHBI YIOBJIETBOPSTH IIO
MeHBIIIEH Mepe CIIeTYIOIHM TpeOOBaHHIM: OBITh COCTOSTEILHBIMH, 3(P()eKTHBHBIMH H HECMEIeHHBIMH.

ToueyHasl OILleHKa CTAaTHCTHKH HAa3bIBAETCS coOCmiosmenvHOoll, €CIH IIPH VBEIIMYEHHH O0beMa
BHIOOPKH OHA CTPEMHICS K BEIHYHHE I'€HEPaJIbHOI'O ITapaMeTpa. Tak, I TeHEpalbHOH CPeaHEH
COCTOSITEIILHOH OIEHKOH SRIISIETCS BRIOOPOYHAS CPeJHSSL, JJII FeHepalIbHOH JHCIIEPCHH COCTOSTEIILHOM
OLIEHKOH OYyJIeT BEIOOPOYHAS JHCIIEPCHS.

TodyeyHass OIleHKa Ha3bIBaeTCAd sSghghexmiienoil, eCIIH OHa HMeeT HaHMMEHBIIYIO JHCIIEPCHIO
BEIOOPOYHOIO pacIpedeIeHHs 110 CPaBHEHHIO C APYTHMH aHAIIOTHMYHBIMH OLIEHKAaMH, T. €. OOHapy KHBaeT
HAaHMEHBINYIO CIIYYAHHYIO BapHAaI[HIO.

OlLleHKa Ha3BIBAETCS HecMeujeHHoll, €CIH MaTeMaTHYeCKOe OXHAaHHE &€ BBIOOPOYHOrO
pacIpeie]IeHHs COBIIaaeT CO 3HaUEHHEM I'eHEPaIbHOIO ITapaMeTpa.

BobioopouyHasi cpeaHsana

[IycTh 1 M3y4YeHHS TeHepalbHOH COBOKYITHOCTH OTHOCHTEIBRHO KOIMHYECTBEHHOIO IPH3HAKa

X H3BIeYeHa BEIOOpKa 00OBEMA 1.

- . X
BEIGOPOYHOI CpegHeN ¢  Ha3pIBAIOT CpeJHee apH(PMeTHYeCKOe 3HAYeHHe IIpH3HaKa
BEIOOPOYHOH COBOKYITHOCTH.

X } X } * & # , X mm
Ecimt Bce 3HaYeHHS 1772 n IpH3HaKa BBRIOOPKH OO0OBEMA N PA3THYHBI, TO
_ _X1+X2+li l+xn
X,— -

X]’XE"“’XK

Ecm ke 3HaueHH S ITPH3HA4AKa HMEHOT COOTBETCTECHHO YdCTOTEI fl !fzf' '“fk ,

k
Z X;f
=1

o n .

3ameuaHHe. BeIOOpOUYHAsa cpeJHsIsd, HaHJeHHAS I10 JAaHHBIM OJHOH BEIOOPKH, €CTh, OUEBHJIHO,
OIIpeAelIEHHOE YHCIIO. ECIH XKe H3BIIEKAaTh IPYIHE BBRIOOPKH TOro Ke 00bEMA M3 TOH K& T'e€HEPaIbHOH
COBOKYITHOCTH, TO BEIOOpPOUYHAs CpeaHIsa OVIeT H3MEHITLCS OT BRIOOPKH K BEIOOpPKe. Takrm oOpaszoM,
BBLIOOPOYHYIO CPEIHIOI MOKHO PacCMaTpPHBATh KaK CIIYUAHHYIO BEJIMYHHY, a, CIEA0BATEILHO, MOKHO
TOBOPHTh O PaCIIpPelelIeHHSIX BBIOOPOYHONH CpedHEH H O YHCIOBBIX XapaKTepPHCTHKAX HTOrO
pacrpejielieHHsI (ero Has3bIBAaIOT BBEIOOPOYHBIM), B YAacTHOCTH, O MaTeMaTHYEeCKOM OHIAHHH H
ITHCIIEPCHH BEIOOPOYHOI'O PaCIIpeIeIeHH .

BobioopoyuHan qucnepcus
JIimst Toro, 4TOOBl OXapaKTepH30BaTh paccesHHe HaOIroJaeMBIX 3HAYeHHH KOIHYECTBEHHOIO

X
ITpH3HaKa BBRIOOPKH BOKPYI CBOErO CPeJHEro 3HAUEHHS 6 , BBOASAT CBOJHYIO XapaKTEPHCTHKY —
BBIOOPOYHYIO JHCIIEPCHIO.

Be1OopoyHOH AHcIiepcHel 6  Ha3bIBAKOT CpelHee apH(METHUYECKOE KBAJIPAaTOBR OTKIOHEHH S

” X
HaOIroMaeMbIX 3HaYeHHIH IMPH3H4AKA OT HX CPCAHEI' O 3HAUCHIA @

X 3 Xoyeiiy X .
Ecmi Bce 3HaueHHs 1772 N MIpPH3HAKa BEIOOPKH 0OBEMA N Pa3IHYHEL, TO
n
- \2
> (x.—x)
[AOKYMEHT MNMOANUCAH
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X]!ij.ll-l-,xk

Ecm 3HayeHHS TpH3HAaKa HMEIOT COOTBETCTBEHHO YaCTOTHI frofpseeesfy :,

TIPHYEM fitfot.--+f)=n , TO

k
Z (Xf_;ig)z ff

D ==

n

JIerko «HCIIPABHTD » ELI@GPG‘]H}"IO AHCIICPCHIO TakK, yTOOBI €€ MaTeEMaTHYECKOe OXKHIaHHe OBINIO
I

. D _
PABHO TeHepalIbHOI AHCIIEPCHH. JlOCTATOYHO U1 3TOTO YMHOXHIb 6 Ha ApoOb ! 1 Crenan
2

5TO, TTOITYYHM HCIIPABIEHHYIO IHCIIEPCHIO, KOTOPYIO OOBIYHO O003HAYAIOT YePe3
K k

Z[\xf_xa] fi Z[\xf_xa}ff

2__ N D = n i=1 __i=1
n—1 ° n—1 n n—1 _

HcrpaBineHHas JHUCIIEPCHS SBIISIETCS, HECMEIEHHOH OLIEHKOH I'€HEPAIEHOH JTHCIIEPCHIL.

I/ITEII{:. B KAaUCCTBC OLCHKH I‘EHEPEIJILHGﬁ AHCIICPCHH ITPHHIIMAIOT HCIIPABJIICHHYIO JHCIICPCHIO

k
; _ 7
Z (x—X, )
—
s=1
n—1 _
Kpome mucriepcHH IS XapaKTEPHCTHKH PacCesHHsd B3HAYeHHH IIPH3HAKa BBIOOPOYHOI
COBOKYITHOCTH BOKPYI CBOEI'O CPEJHETrO 3HAUEHHS ITOJIb3YIOTCS CBOAHOH XapaKTEPHCTHKOH — CPEIHIIM

KBaJpaTHYECKHM OTKIIOHEHHEM.
BEICOpOYHBIM  CpeHHM  KBaJpaTHYeCKHM  OTKIOHeHHeM  (CTaHZApPTHBIM)  Ha3bIBAIOT

KBaJPAaTHBIH KOPEHb M3 BEIOOPOUYHOH JTHCIIEPCHH: 3_\/ 6 .
JIIsT OILIEHKH K€ CPEeOHEr0 KBaJpPaTHYeCKOrO OTKIIOHEHHS TIeHePalbHOMl COBOKYITHOCTH
HCIIOJIb3YIOT «HCIIPABIEHHOE» CpedHee KBaJpaTHUYeCKOe OTKIIOHEHHE, KOTOPOe PaBHO KBaJpaTHOMY

S

k
Z L X=X, ) f
i=1
KOPHIO M3 HCITPABJIEHHOI JHCIIEPCHH: n—1 .
k K
) : _ 2
Z ""5_""5] Zl:~xf_xk)ff
=1 2 i=1
D —1 sT=
Bameuanme. C ¢ n n—1
. CpaBHHBas (hOPMYIIEL U . BHJIHM,

YTO OHH OTIHYAKOTCH JHINh 3HAMeHaTelsIMH. OYeBHIHO, IPH JOCTAaTOYHO OOIBIIMHX 3HAYEHHIX N
00béMa BBIOOPKH BBIOOPOYHAS H HMCIIPaBIEHHAS MQHCIIEPCHH pa3IHyarorcsa Mamno. Ha ImpakrHke
TITOJIB3VIOTCSI HCITPABJIEHHOH JHCIIEPCHEH, ECIIH ITPHMEPHO N<30.

IIpumep. Cpeau CBHHOMATOK XO3SHCTBa OBUIO BEIOpaHO 04 CBHHOMATKH, HJaHHBIE IIO
OIIOPOCaM CPeIH KOTOPHIX CJIEIVIOLIHE:

8:10;6;10,8;5.11;7:10:6;9;7.8.7,9:11,8,9:10.8;7.8:11.8;7.10,8.8;,5;,11:8;10;
12:7,5.7.9:7.10,5.,8,9:7.12:8,9:6; 7.8, 7.11:8,6, 7,9 10.

OIpenennM cpegHee BEIOOPOYHOE YHCIIO ITOPOCST B ImoMeTaxX 04 CBHHOMATOK H BBEIYHCIIHM
TOKa3aTeIH BapHaIlHH IS 3TOH BRIOOPKH.

ONOKYMEHT NoanncAH
SNEKTPOHHOW NoArnChIO AxX
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X, :Z ) _sag/64 =8,25
2 :

Br100poYHasa JHCITEPCHS YHCIIA IIOPOCHT:
k

Z (Xi_)_{ﬂ)zfi

D == =218/64=3,41
n

BBIﬁDpD‘IHGE CpEIHEC KBAAPATHYCCKOC OTKIIOHCHHE YHCJId IIOPOCAT B OITOPOCAX.
6.=yD,=+3,41=1,85
TIOPOCSIT .

HcrpaBiieHHas BEIOOPOYHAS AWCTIEPCHS YHCIIa TIOPOCST
n
§i=—— D_=64/63*218=3,46
n—1 _
HcmpaBneHHOe cpefiHee KBaJpaTHYeCKOe OTKIIOHEHHE YHCIIa TIOPOCST B OMOPOCaXx:

§= \/?:\/3:46:1: 3o TIOPOCHT .

HMTak, HaMH HaHIeHBI CIeVIOI[HE TOUYEUHBIE OIIEHKH IT0 JaHHOH BBIOOPKE:

TOYeYHas OI[EHKa CPeJHEr0 YHCiIa IIOPOCAT B OIOPOCax JIJIsI TeHEePaJIbHOH COBOKYIIHOCTH
(TO €CTh IIO BCeEMY XO3SHCTBY): 8,25 MOPOCHT;

TOYeYHas OIL[EHKAa CPpeJHero KBaJApaTHYECKOrO OTKJIOHEHHS YHCIIAa IOPOCHAT B I'eHepalbHOMH
COBOKYITHOCTH: 1,86 mmopocHr.

3amayd 1 ynpakHeHHA:

[Io maHHBIM BBIOOPKH, YIOBIETBOPSIOIIEH HOPMAIbHOMY 3aKOHY PacIpeelICcHH S, BEIYHCIINTE:

1) BEIOOpOUYHOE CpemHEE;
2) HCITpaBJIeHHOe BRIOOPOYHOE Cpe/Hee KBaJpaTHUeCKOe OTKIIOHEHHE.

A) 80 -1.1 135100 2.4 41 200 124 134 48 78 0.0 109 13.7 6.6

b) 31.6 349 46.9 42.8 36.0 26.2 28.6 48.5 27.7 458 32.0 41.2 39.8 33.1 36.3 53.5 439 358
32.9 344

B)25.4 31.1 13.2 23.0 19.1 26.5 23.2 29.2 248 26.6 29.3 21.4 282 38.2 19.9 30.6 24.5 23.2

[105 55126 27.0 250 31.2 159 153 174 328 303 95 17.7 16.4 15.9.

IIpakTHyeckas padora 13. lloHsATHe HHTEPBAJLHOIO oONeHHBaHHA /loBepHTeILHAN
BEPOATHOCTL H MpeJeJbHAs OMHOKA BbIOOpKH. OleHKa XapaKTepHCTHK TIeHepaJbHOH
COBOKYITHOCTH 10 MAJIOH BbIOOPKE.

Ileab: (opMIpOBaHHE OCHOBHBIX ITOHSTHI HHTEPBAIBHOTO OIIEHHBAHHS H METOJOB OIIEHKH
XapaKTepPHCTHK T'eHEPATILEHON COBOKYITHOCTH ITO MaJIOH BEIOOPKE.

Teopernyeckasi 4acThb:

[Ipn BrRIOGOpKE Masmoro oO0BEMA TOYEYHASA OIEHKA MOJKET 3HAUHTEIILHO OTIHYaThCsSd OT
OLIEHMBAEMOI'0 IapaMeTpa, T. €. IIPHBOAUTE K I'PyObIM ormmoOKkaM. [Io 3Toi IIpHYHHE IIpH HeGOIBIIIOM
00BEMe BEIOOPKH CJIeAyeT ITONB30BAaThCAd HHIEPBAIBLHBEIMH OIcHKaMH. HMHTepBalIbHOH Ha3bIBAIOT

OHmE ™ =1 U AOKYMEHT flognNueAHd 7 - MH HHIEpBalla.

SNEKTPOHHOW NOAMUCHIO
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¢ CITY?KHT

ITOCTOAHHBIM YHCIIOM ( 0 MOKET

H}*’CTE HaHJeHHas IO JaHHBIM ELIﬁleIC[I CTATHCTHYCCKAS XaPdKTICPHCTHKA

0 0,

OLIEHKOH HEH3BECTHOI' O IIapaMETPa : B}",I[EM CUHTATE

la
OBITh H CIYyYaHHOH BEJIHYHHOH). SIcHO, 4TO ¢ TEM TOYHEE OIPEHEISIeT ITapaMeTP 0 , UeEM

0-6'
MeHbIIle aOCOMIOTHAS BEIHUYHHA Pa3HOCTH : I[p}*TI]MII CIIOBaMI1, cCIII 6>0 H

0-6'<6

6 XaPaKTCPH3YET TOYHOCTD OIICHKII.
OIHAaKO CTaTHCTHYECKHe METOIbI He IT03BOJISTIOT KaTCIOpHYCCKH YIBCPIKAA4Tb, HUTO OICHKA

{
6" ‘@—@ ‘<5
YIOBIIETBOPSAET HEPABEHCTBY
KOT Gpﬂﬁ ITO HCPABCHCTBO OCYIIICCTBIIACTCAH.

, TO HEM MCHBIIIC 6 , TEM OLCHEKd TOYHECC. Taxmm DﬁpﬂBDM:, ITOITIOAMTCIIBHOC YHCIIO

, MOYHO JIMHIIIE I'OBOPHTE O BEPOATHOCTH Y , C

la
HagméxHocTp0 (JOBEPHTEIBHOH BEPOSTHOCTBIO) OLIEHKH 0 o © HA3BIBAIOT

0-6'<
BEPOATHOCTD Y , C KDTGpGﬁ OCYIICCTBIICTCA HCPABCHCTBO

OLIEHKH 3aJaéTcs Hallepén, IPHYEM B KadyecTBe Y  OepyT umHcio, Onm3koe K equHHIle. Hanbomnee
YACTO 3aJar0T HaJEXKHOCTh, paBHYIO 0,95; 0,99 1 0,999,
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3aKIIro4aeT B cebe (IMOKPBhIBAET) HEHM3BECTHBIH ITapaMeTp 0 , paBHa Y

b b
~3§,0"+6) i _
I[DEEPHTEHLHBIM Ha3bIBAIOT HHICPBAJIL (@ 6 ) @ 6 KOTOPBIH IIOKPBIBACT HCH3BCCTHBIH

IapaMeTP C 3aJaHHOH HaJEKHOCThIO 1

JloBepHTEIbHBbIE HHTEPBAJIbI IS OLEHKH MATEMATHUYECKOI0 OKHIAHHA HOPMAJLHOIO
pacnpeje/ieHAs IPH H3BecTHOM T,

[TycTh KOIMMYECTBEHHBIH NpPH3HAK X I'eHepallbHOH COBOKYIIHOCTH pacHpeielléH HOPMAILHO,
IIPHYEM CpefHee KBaJpaTHUeCKOe OTKIOHeHHe O  BTOro pacmpefelleHHS H3BECTHO. TpeGyeTcs

OLIEHHTh HEH3BECTHOE MaTeMaTHYECKOe OXHOAaHHe 9 TII0 ELI@GPG‘IHIDﬁ CpEI[HEﬁ X . TlocTaBHM
CBOEH 3aJadycH HaHTH JOBEPHTEIIPHBIE HHTEPBAIIbI, ITOKPBIBAIOIIHE ITapaMeTp 9 C HaJEXKHOCTBLIO

Y

X

Ecmn cinydyaliHasg BelMYHHa X paclipefielieHa HOPMalIbHO, TO BBIOOPOYHAS CPEeIHS ,
HaiilecHHas 110 He3aBHCHMBIM HaOMIOJeHHSIM, TakK)kKe paclipelielleHa HOpMajabHO. IlapamMeTpsr

pPacIIpCaACIICHHA X TAKOBEI.

M(X)=a, 0(X)=—=
NOKYMEHT I'ID,EI,I'IHCAH
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[IpHHSB BO BHHMaHHE, YTO 110 YCIIOBHEO HAaM 3aJlaHa BEPOATHOCTh Y | ITOITy4aeM CIEeTYOIIYEO
GopMyITy (YTOOHI IONMYUHTh pabodyto GOpMyIIy, BEIGOPOUHYIO CPEAHIOI BHOBb 0003HAUHNM Uepe3 X

)
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CMBICIT IIOJIVHCHHOI'O COOTHOHICHHA T4dKOB. C HaJIEXKHOCTBIO Y MOKHO VIBCPXKA4Tb, YUTO

w0 _ to
X — T , X + T
,[[GEEIJHTEJ]LI{BIﬁ HHTCPBaAII n n IIOKPEBEIBACT HeH3BeCTHRIH IMapaMcTp d .
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d=—
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YKaxeM chic, YTO YHCIIO f OITPpEACIIACTCA H3 PaBCHCTBA 0% , JIIH , ITO

TaOirile (yHKIMH Jlarmaca HaXOAST apryMeHT f, KOTOPOMY COOTBETCTBYET 3HaUYeHHe (PYHKI[HH

Y

Jlartaca, paBHOE 2

Hagpéxxocte Y =0,95 ykaspBaeT, 4YTO eCIIH ITPOH3BEIEHO JOCTAaTOYHO OONBIIOE YHCIIO
BRIOOPOK, TO 95% M3 HHX OIPEHeseT TaKHe MTOBEPHTEIBHBIE HHTEPBAIbl, B KOTOPBIX ITapaMETpP
IEeHNCTBUTEILHO 3aKIIIOYEH, JIMIIBL B 5 % CIIy4yacB OH MOJKET BEIHTH 3a I'PaHHIBI JOBEPHUTEILHOIO
HHTEPBAJIA.

JloBepHUTe/IbHbIE HHTEPBAJIbLI I OMEHKH MATEeMATHYECKOro OXKHIAHHA HOPMAJILHOIO
pacnpeae/ieHHsa IPH Hel3BecTHOM O

[IycTh KOIMMYECTBEHHBIN ITPH3HAK X I'eHepaJIbHOH COBOKYIIHOCTH PaclpeleléH HOPMAalIbHO,
IIPHYEM CpeJHEE KBaJpaTHYeCKOe OTKIOHeHHe U HensBecTHO. TpeOyeTcs OIIEHHTh HEH3BECTHOE
MaTEMATHYECKOE OXHAAHHEe <@ ¢ IOMOIIBIO JOBEPHTEIBHBIX HHTEPBAIOB. PazyMeeTcsa, HEBO3MOXKHO
BOCIIONB30BAThCSA Pe3yIIbTaTaMH IIPeABIAYINEr0 Itaparpada, B KoTopoM 7  IIpeaIonaraioch
H3BECTHBIM.

OKa3BIBAcTCSA, YTO II0 JMJaHHBIM BBIOOPKH MOXKHO IIOCTPOHTh CIYYAHHYIO BeJIHYHHY

T:X—a

7 \
n , KOTOpasd HMCECT pPacIIpcACIICHHC CTBIOJICHTA C k = n-1 crenensvm CEG@GI[BI; 31SCh

X BBIOOPOYHAS CPeJHSSL, S — HCIIPABIIEHHOE» CpeJHee KBaAPaTHYeCKOe OTKIOHEHHE, N1 — OOBEM
BEIOOPKII.
[Tonws3ysck pacripeeneHHeM CTBhIOEHTA, HaXOIHM:
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SHAUNT, JOBEPHIEIBHBIL HHIEpBAl n M| HokperBaeT HeM3BecTHBI
Imay NOKYMEHT NMOLMVCAH
ONEKTROHHOU NOIIMCBIO OBAJIOTO ITOPOCEHKA B XO3SHCTBE (TO €CTh B
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BEIOOpOYHaAd cpeHsIst X =20,2 KT H «HCIIPaBIIEHHOEe» CpeJHee KBajJpaTHuecKoe OTKIOHeHHe s=0.8
Kr. OLIEHHTh HEM3BECTHOE MATEMATHUYECKOE OXKHJAHHE IIPH ITOMOIIH JOBEPHTEIBLHOIO HHTEpPBala C
HaJ&XHOCThIO 0.95.

Pemenne: Hangém t}’ IMomesysce Tadbmuner, mo ¥ =0,95 un =16 HaxomanMm IF =2.13.
Harigém 1oBepHUTEIBHBIE TPAHHIbL:

_ LS 2.13:0.8
X———=20,2—=2——"—=19 774 k2,
Vn V16
t. s .
I:+’—=2[],,2+2’*13 0’8:20.626!{3.

Vn V16

HMrak, ¢ HagéxXHOCTRIO 0,95 HEHM3BeCTHBIN IIapaMeTp 9  3aKIIOUYEH B JIOBEPHTEIILHOM
nHTepBane 19,774< a <20,626 (k).

,HUEE])HTEJIBHBIE HHTEPBAJIbl IJIH OICHKH CPEIJHET0 KBAJPATHYECCKOIo OTKJIOHCHHHA 0
HOPMAJIBHOI'O paclipelac/JicHHA

[TycTp KOIMMYECTBEHHBIH IPH3HAK X I'eHepaJbHOH COBOKYIIHOCTH PacIpejlelIEH HOPMAJBHO.

TpEﬁ}"ETGH OLICHHTEP HCH3BCCTHOC ICTHCPAJIBHOC CPCIHEC KBAAPATHYUCCKOC OTKIOHCHIHE g 11O
CHCITPABIICHHOMY» ELIﬁGpG‘]HGIﬂY CPpCAHEMY KBaJPaTHUYCCKOMY OTKIIOHCHHIO S.

JloBepHTENbHEIT HHTEPBAJI, IIOKPHIBAKOINH IMapaMeTp U ¢ 3aJaHHOH HaJEXHOCThIO Y
HAXOJIST IO CIeAVIOIIEH (POpMYyIIE:

s(1-q)<o<s(1+q)

31eCh IapaMeTp g OIPEIEIISIOT, TTONB3VIOTCS TaOIIHIEH ITPITIOKEHHS 2, a § HAXOIST I10
BEIOOpPKE.

IIpumep. CirydaiiHasg BeTHUYHHa X — BeC MTOTYTOIOBATIOrO ITIOPOCEHKA B XO3SHCTRBE — (TO €CTh B
reHepalbHOH COBOKYITHOCTH) pacIpelielIéH HopMaiabHO. [lo BrIOOpke 0O0BEMAa n=25 HaiJeHO
«HCITPABIIEHHOE)» CPpelHee KBaJpaTHueCcKoe OTKIIOHeHHe $=0,8 kr. HanTH mOoBepHTEIbHBIH HHTEpBall,
ITOKPBIBAIOIIII I'eHepalIbHOE CpejlHee KBapaTHUeCcKoe OTKIIOHeHHe O ¢ HajgéxHOCThIO 0,95

Pemienme: [To Tabmirie mo manaeiM Y =0,95 1 n=25 HaiigéMm q=0,32.
HICKOMBIH JOBEPUTEIIHFHEIH HHTEPBal TaKOB:

0.8(1-0,32)< 0 <0,81(1+0,32), mm

0,544< 0 <1,056 (kr).

3aMeuanue. Ecm q>1, TO HEpaBEeHCTRO ITPHMET BH/I

0< 0 <g(1+q).

3aaadvn H ynpakHeHH:

3amaua 1. [lo gaHHBEIM BBRIOOPKH, VIOBIETBOPSIOIIEH HOPMAIFPHOMY 3aKOHY pacIIpelcIeHHs,
BEIYHCIIUTE:

1) [OOBepHTEIbHBIH HHTEpPBAl JUIS MaTeMaTHYECKOrO OJKHJIAHHS IIPH JOBEPHTEIBHOH
BEPOSITHOCTH Y,

2) I[GEEPIITEJ]I:HLIﬁ HHTICPBAJI A CPCIHCIO EKBAJPATHHUCCKOI'O OTKIIOHCHIIA JIA TOI'O K<
3HAYCHHA ).

A) y=0.999
80 -1.1 13.5 100 2.4 4.1 200 12.4 13.4 48 7.8 0.0 109 13.7 6.6
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31.6 349 469 428 36.0 26.2 28.6 485 27.7 458 32.0 41.2 398 33.1 36.3 535 439 358
32.9 344

B) y=0.999
25.4 31.1 13.2 23.0 19.1 26.5 23.2 29.2 248 26.6 29.3 21.4 282 382 19.9 30.6 24.5 23.2.

3amaua 2. Ilo JaHHBEIM BEIOOPKH, VI OBJIETBOPSIOIIEH HOPMAJILHOMY 3aKOHY pPacCIIpeleiIeHI
CO CPEOHHM KBaJpaTHYECKHM OTKIIOHEHHEM S , BBIUHCIHTL  JOBEPHUTENBHBIH HHTEPBAIl IS

MATEMATHYCCKOI'O OXIAaHIA ITPH ,I[GEEPHTEJ]LHGﬁ BECPOATHOCTH ).

s=7,y=0099

134 8.6 221 23 146 13.0 11.1 294 233 1.7 13.6 2.1 21.6 6.1 86 0606 160 11.6 16.6
1.6 158 189 106 11.9 0.1 10.7 38 -3.6 154 79

4.5 17.7 10.8 19.6 185 155 93 21.7 6.6 105 104 8.2 16.0 22.6 205 11.6 23.2 23.0 9.5
11.3 149 199 134 139 195 19.8 21.0 3.2 14.0 19.1

179 86 11.2 16.2 139 16.2 17.1 7.7 125 2.7 165 20.2 155 145 56 165 123 99 11.9
176 6.6 203 9.7 132 174 5.1 130 233 68 98

155 162 184 92 57 109 88 7.4 162 99

IIpakTHUyeckas padora 14. CtarHcTHYecKasi NPOBepPKAa rNIOTE3.

Ileab: chopMHpoBaTh IIpeACTABIEHHE O METOAAX H IPHHIMIIAX IPOBEPKH CTAaTHCTHYECKHX
THIIOTES.

Teopernueckass 4acThb:

CTaTHCTHYECKON Ha3bIBAIOT THIIOTE3Y O BHIE HEM3BECTHOI'O PACIIPEAEIIEHHS, WIH O ITapaMeTpax
H3BECTHBIX pacrpefencHuil. Hapsany ¢ BRIABHHYTOH T'HIIOTE30H pacCMaTpPHBAIOT U IMPOTHBOPEYAIIYIO
el Trurore3y. EcCIH BBIIBHHYTASA THIIOTe3a OYJIEeT OTBEPrHyTa, TO MMEET MECTO ITPOTHBOpEYaIlas
rurroresa. 110 3Ton MpHYHHE 3TH T'HITIOTE3EI 1EI1E€CO00Pa3HO pas3IMyaTh.

Hyneroll (0CHOBHOI) Ha3bIBalOT BEIIBHHYTYIO THITOTE3Y 0

KoHkypupyromel (aJbTepHaTHBHON) HA3BIBAKOT THIIOTERY I koropas IpOTHBOPEYHT
HYJIEBO.

BEIABHHYTas THIIOT€3a MOXKET OBITh IPABWILHOHM IIH HEIPABHIILHOH, ITO3TOMY BO3HHKAET
HeOoOXOAUMOCTE €€ IPOBEPKH. [IOCKOIBKY IPOBEPKY IIPOM3BOLST CTATHCTHYECKHMH METOJaMH, eé
Ha3BIBAIOT CTATHCTHUYECKOH. B HMTOre CTaTHCTHYECKOH ITPOBEPKH THIIOTE3BI B ABYX CIVYasIX MOKET
OBITH IIPHHATO HEIMPABIIBHOE PEIEHHE, T. €. MOI'YT OBITh JOITYIIEHE] OIIMOKH JBYX POIOB.

OnmobKa IepBoro poja COCTOMT B TOM, UTO OVyeT OTBEpPrHyTa IIpaBIIIbHASA THITOTe3a. OmdKa
BTOPOI'O POAa COCTOMT B TOM, UTO OYJIET IIPHHATA HEIPAaBHIIbHAS THITOTE3A.

{19 TpOBEPKH HYJIEBOH THIIOTE3BI MCIIOIB3VIOT CIIEI[HAIBHO ITOLO0OPaHHYIO CIIYYANHYIO
BEIIHYMHY, TOYHOE WIH ITPHOIIKEHHOE pacIIpelielIeHHe KOTOPOH HM3BECTHO. O003HAUNM 3TY BEIIMYHHY

B IIEJISIX OGITHOCTH yepe3 K
Cmamucmuyeckum xpumepuem (WIH IPOCTO KPHTEPHEM) HAa3BIBAIOT CIIYYAHHYIO BEITHUYHHY

K xoropas crmysxuT st MpOBEPKH HyTIeBOI THITOTE3HL.

ITocne BeIOOpa OINpeAelnEHHOIO KPHTEPHS MHOXKECTBO BCEX €ro BO3MOXKHBIX 3HAYeHHH
pa30HBaIOT Ha JiBa HellepPeCeKaroIMHXCs MOAMHOKECTBA: OJHO H3 HHX COAEPIKHT 3HAYEHHS KPHTEPHSL
IIPH KOTOPEIX HYyJIeBas THIIOTE3a OTBEPraeTcs, a ApyTas — IIPH KOTOPBIX OHA ITPHHIMAETCSL.

Kpurideckoil 061acThi0 Ha3bIBAIOT COBOKYITHOCTD 3HAYEHHIT KPHTEPHS, ITPH KOTOPHIX HYJIEBYIO

IHI OOKYMEHT NMOANMCAH
INMEKTPOHHOW MOAFNACHIO CTHMBIX 3Ha4YeHHI) Ha3bIBAIOT COBOKYITHOCTD
2rq CEPTMPMKAT: 12000002A633E3D113AD425FB50002000002A6
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OCHOBHOIT IIPHHIINIT ITPOBEPKH CTAaTHCTHUYECKHX THIIOTE3 MOJKHO C()OPMYIHPOBAaTh TaK: E€CIIH
HaOrolaeMoe 3HAUEHHE KPUTEPHS ITPHHAUIEKHUT KPHTHYECKOH 00IacTH — THITOTE3Y OTBEPraroT, €CIIH
HaOmroaeMoe 3HAUYEHHEe KPHUTEPHS IIPHHAIEAUT OOIACTH IIPHHATHS THIIOTE3BI — THIIOTE3Y
IIPHHIMAIOT.

B obmactn crarMcTHKH M OHOMETPHH B YaCTHOCTH IIPHMEHSIOT Ba BHAA CTaTHCTHYECKIX
KPUTEPHER. napamempuyeckile, TIOCTPOEHHBIE Ha OCHOBAaHMH ITapaMeTpPOB JaHHOH COBOKYITHOCTH
(HampuMep, * © sy H IIpeACTaBILIONNe (YHKIIMH STHX IAPAMETPOB, H Henapamempiieckiie,
TIpeICTaBILIFONTHE cOO0H (PYHKI[HH, 3aBHCSIIHE HEIIOCPEACTBEHHO OT BApHAHT JAaHHOH COBOKYITHOCTH
C HX 4YacToTraMH. llepBBIe ciyKaT I IIPOBEPKH THUIIOTE3 O IlAapaMeTpax COBOKYIIHOCTEH,
pacIpeIeIeEMBIX IO HOPMAJIbHOMY 3aKOHY, BTOPBIE — JUIS IPOBEPKH PalOuMX I'HIIOTE3 HE3aBHCHMO OT
(OpMEI pacIIpeielIeHISI COBOKYITHOCTEH, H3 KOTOPBIX B3STHI CpaBHHBAacMEIE BBIOOpPKH. I[IprmMeHeHre
ITapaMeTPHYECKHX KPHTEPHEB CBA3aHO ¢ HEOOXOMHMMOCTBIO BEIYHCIIEHHS BRIOOPOUHBIX XapPaKTEPHCTHK —
CpeJHEH BeIMYMHEI M ITOKa3aTeJIel BapHAIllMH, TOrAa KakK ITPH HCIIOIb30BAaHHH HEllapaMeTPHUYECKHX
KpHUTePHER TaKasd HEOOXOAUMOCTE OTIAfAcT.

t-kputepunn CrblogeHTa (t-pacnpeaesieHre). AHITIMICKHN MareMaTHK B. IT'occer
(MeyaTaBIIHHCA ITOJ IIceBAOHHMOM CThIOAEHT), B 1908 . Hamen 3aKoH pachnpeleleHHS BeTHYHHBI

ol \{E , B KOTOPOH I'€HE palbHEI ITapaMeTP ¢ 3aMeHeH Ha €ro BRIOOPOUYHYIO XapaKTEPHCTHKY
sy, T. €. HAIIIEII 3aKOH pachpeoeleniiss 3Ha4eHUll

[=
s/\n

OTKPBITEIH CTBIOAEHTOM H TEOPETHYECKH OOOCHOBAHHBIN P. DHINIEPOM 3axoH f-pacnpedenieHiis
CIIYKHT OCHOBOM TaK Ha3bIBAEMOH TEOPHH MaJIOH BBIOOPKH, KOTOpas XapaKTepH3YeT pacIipeleIcHHe
BEIOOPOYHBIX CPEJHHX B HOPMAIILHO PACIIPELEISIONIENCS COBOKYIIHOCTH B 3aBHCHMOCTH OT 00BbeMa
BRIOOPKH. f-paclipefielleHHe 3aBHCHT TOIBKO OT 4YHCIA cTelleHeH cBOOOABl k& = n—I1, IIpHYeM C
yBellMueHHeM oO0beMa BBIOOPKH n f-pacrpefielicHHe OBICTpO MpHOMDKAETCS K HOPMAIBHOMY C
nmapamMerpaMu 4 = 0 H ¢ = 1 H yXKe IIpH n>30 HE OTJIMYACTCS OT HETO. DTO BHIHO H3 TaOIHIIBI
HIDKE, B KOTOPOH IIpHBEAEHBI TaOyJIHMpOBaHHBIE 3HAYEHHS /f-paclipelielleHHS H HOPMAalIbHOIO
pacIpeieIeHHs A1 pPa3HbIX 3HAYeHHI f.

HopMupoBaHHoOe OTKJIOHEHHE [
PacripeienneHue
0,5 1.0 1.5 2,0 2,5 3,0 3,5

HopmarmsHoe 0,383 | 0,683 ] 0,866 | 0,955 | 0.988 0,997 0,9995
CTBIOJICHTA ITPH 0,333 | 0,577 | 0,728 | 0.816 | 0,870 0,905 0,927

n=3

n=20 03771 0,670 | 0,850 [ 0,940 | 0.978 0,993 0,998

n = 30 0,383 | 0,683 | 0.866 | 0,955 | 0,988 0,997 0,9995

Oyenxa paszHocmu cpeoHux. CpaBHHBASA APYI C APYIOM JBE HE3aBHCHMEIE BEIOOPKH,

RRITRIA IR HONMATRHN NACTINATA TAINTTIUYCT COROKVITHOCTEH C ]’[ElpElMETpElMH J7E ! ,.H“’ PasHOCTE HI'
OOKYMEHT I'ID,HI'IHCAH
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2 KOTOPYIO 0003HAYHM d, TO

BEIIHYHHEI ELIﬁGpG‘IHBIK CPEIHHX H PdA3HOCTb MCK Y HHMH L

eCTh 1 2
Hynepas rumotesa CBOAUTCS K IMPeAIION0KEHHIO, YTO ;= 2, TO ecTh D =0. Kputepuem s

ITPOBCPKI Hy-rumnoressl CIIVAHT OTHOIIICHHE

_d—(py—py)
=
Sd
rne r — IICPEMCHHAA BCJIIHYHHA, CICAVIOIIaA f—pﬂCHpE,I[EHEHHID CTBID,I[EHTEI ¢ YHHCIOM

CTEIleHel CBOOOILI k = n; +ms

BTOPOH BEIOOPOK COOTBETCTBEHHO.
Tak kak, cormacHO Hp-rmmorese, u;=u,, TO (-KPHIEPHI BBIPAKAETCS B BHAE OTHOIIEHHS
Pa3HOCTH BEIOOPOYHBIX CPEJHHUX K CBOEH OIIHOKE, T. €.

2, a sp - ommOKa YKa3aHHOH PasHOCTH, a 72; H 12 - OOBEMEBI IIEPBOH H

S4 |
Ho-ruror €3y  OTBCPIrarort, cCIIH (1) dKTHYUCCKIT  YCTAHOBIICHHAA  BCJIHYIHA I-KPHTEPHS

(0603HAaYaeMas #;) IPEB3OIAET HIIM OKaXKeTCS PAaBHOH KPHTHUECKOMY 3HAUEHHIO fi, STOI BEIIHUIHBL
LA IIPHAATOIO YPOBHA 3HAYHMOCTH o H HIHCIId cTelleHeH GEQ@Q,[[BI k = i TH> 2:, T. €. IIPH YCIIOBHH
I3 = lip.

OmHOKYy pa3sHOCTH CPEIHHX Sp ONPEIENSIOT II0 (OpMYIIE:

Z (Xf_x_l)z"'z (Xj_x_z)z_fnl"'”z\

n1+n2—2 nn,

Sp

'n J
IIpumep. M3yuyann BausgHHe KoOalbTa Ha MacCy Tejla KpOIHKOB. OIBIT ITPOBOAIIIH Ha ABYX

IpyIarax XHBOTHBIX. OIBITHOH M KOHTPOJIBHOM. DBEIINM HCCIeIOBaHBI KPOJIHKH B BO3pacTe OT
IIOIyTOpa A0 IBYX MecsileB, MaccoH Tena S00—600 r. OmeIT IIpOAOIkKaICS IMOJITOpa MecHia.
JKHBOTHBEIX 00eHX I'PYIII COAep KalH Ha OJHOM M TOM K& KOPMOBOM palfHoHe. OJHAKO OIBITHHIE
KPOJIHKH B OTIIMYHE OT KOHTPOIBHBIX €KEIHEBHO ITOIYYaIH M00aBKY K Pal[HOHY B BHJIE BOIHOIO
pactBopa mo 0,00 r xmopuctoro kKodambTa Ha | Kr KHBOH MacChl Tejla. 3a BpPeMsS OIIBITa
’KHBOTHBIE JTaJIH CIIEIYIONIHE ITPHOABKH XXKHBOH MacCChI TeTa:

IIpuBecH, T OTKJIIOHEHHS OT cpeaHenl |KBagpaThl OTKIIOHEHII
apH(pMeTHYeCKOH
OIIBIT KOHTPOJIIb OIIBIT KOHTPOJIb OIIBIT KOHTPOJIb
- . R . | Y
X=Xy XX x-x) | (%%
580 504 58 22 3364 484
692 560 54 34 2916 1156
700 420 02 106 3844 11236
621 600 17 74 289 5476
040 580 2 54 4 2916
5601 530 77 4 5929 16
680 490 42 36 1764 1296
630 580 8 54 04 2916
[OKYMEHT NOANWUCAH 3136
ANEKTPOHHOW NMOoAnMChLIO
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2=>5104 2 =4734 — — =18 174 |==28632

- . — — S = 46806
Y| =638 X3 =526

CpeaHHe apH(MeTHYECKHE ITPHBECOB:

B OIIBITE Y= 5104/8= 638 r,

B KOHTPOIE %) =4734/9 = 526 1. PasHuIia 17X —d =112 1. UroGH YCTAaHOBHTD,
TOCTOBEpPHA HIIHM ClIy4aiHa 5Ta pa3HHIIA, HYKHO OIIpeJleIHTh OIMHOKY Pa3HOCTH CPeJHHX:

+
s =y 200\ 83 76 8=27, 14,
8+9—2 1| 8:9

Otcroma 13 =112/27,14=4,1.

[Io TaGmimie mng yporHS 3HaUHMOCTH « = 0,01 H 4mcaa cTeneHel cBoOoapl k = 9+8—2=15
HaxXomuM 1, = 2,95. Tak Kak #; > 1, HyJIeBas T'MIIOTE3a OIIPOBEPracTCs Ha BBICOKOM YPOBHE
sHauYHMOCTH (P<0,01). Pa3HuIila Mmexay cpeJHHMH BeIHYHHaMH OIIBITAa H KOHTPOJS OKa3ajlach
B BREICIIIEH CTEIEHH JOCTOBEPHOM.

[IpaBHIIbHOE IIPHMEHEHHE TTapaMeTPHYECKHX KPHTEPHER IS IIPOBEPKH CTATHCTHYECKHX THITOTES
OCHOBAaHO Ha IIPEMIIONIOMKEHHH O HOPMAJIBHOM PaclIpelie]IeHHH COBOKYITHOCTEH, H3 KOTOPBIX B3STHI
CpaBHHBaeMble BEIOOPKH. OJHAKO STO He BCerjga MMeeT MeCTO, TaK KaK He BCe OHOIOTrHYECKHE
IIPU3HAKH PACIIPEIEISIOTCS HOPMalnbHO. HeMalnoBaXHBIM SBISETCS H TO OOCTOSTEILCTBO, 4YTO
HCCJIEJOBATEIIO MIPHXOIUTCI HMETh JEII0 HE TOJLKO C KOITHYECTBEHHBEIMHI, HO H C KaUeCTBEHHBIMI
IIPHU3HAKaMI, MHOTHE H3 KOTOPHIX BBIPAKAIOTCS ITOPSAKOBBIMH HOMEpPaMM, HHISKCAMH H JAPYTHMH
YCIIOBHBIMH 3HaKaMH. B TakIX ciIyyasx HeoOXOIHMO HCIIOIB30BaTh Henapamempiiyeckiie KpLinmepuil.

M3BecTeH Ienblil PSA HelapaMeTPHUYeCKHX KPHTEPHER, CPelH KOTOPBIX BHIHOE MECTO
3aHIMAIOT TaK Ha3bIBAEMBIE parzoevle Kpumeptil, TIPHMEHEHHE KOTOPBIX OCHOBAHO Ha PAHKHPOBAHHII
YIEHOB CPaBHHBAEMBIX I'PyIOI. [IpH 3TOM CpaBHHBAKOTCSA He caMM IO ceOe WIeHBl paHKHPOBAHHBIX
PSIIOB, a MX IIOPSAKOBEIE HOMEPaA, WIH PaHrH. Jlamee MBI pacCMOTPHM HEKOTOPBIE HellapaMeT pPHYECKHE
KPHTEePHH, IIPHMeHSAeMble IS MPOBEPKH HYIEBOH THIIOTE3BI IIPH CPaBHEHHH KaK He3aBHCHMBIX,
TaK H 3aBHCHMBIX BEIOOPOUYHBIX I'PYIIIL.

U - KpaTEpHH Y WIKoKcoHA (MaHHaA—YuTHH). | HIT0TE3Y O IPHHALJIEKHOCTH CPaBHHBAEMBIX
HE3aBHCHMEIX BBIOOPOK K OJHOM M TOH JKe I'eHepalbHOH COBOKYITHOCTH WIH K COBOKYITHOCTSIM C
OQMHAKOBBIMH ITapaMerpaMH, T. €. Hp-THIIOTE3y, MOXKHO IIPOBEPHUTE C IIOMOIIBIO PaH208020 Kpuniepus
Vunrkoxcona (Manuna—Yummnuy).

Il pacyera U -KpHTEPHI HEOOXOTHMO:
1. PacronokuThk YHCIIOBEIE 3HaYEeHHS CpaBHHBAaeMbIX BEIOOPOK B BO3pacTaIOINeM IO PSIKe

N:1f11+n2

B OAHH OOIMHH psi H IIPOHYMEPOBATh UIeHBl oO0Imero psga or 1 mo . (Ot
HOMepa H OYJIYT «paHTaMH» YJIEHOB psjia.)

2. OTAenpHO I KaXJO0H BEIOOPKH HAHTH CYMMEBI PAHTOB H OIIPEAEIIHTE BEITHUHHEL,
n, ( n,+1 )

2

U =R, —

AOKYMEHT NoarnncAH
SNEKTPOHHOW NOAMUCHIO
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”2(”2"’1)
2

KOTOPBIE OTOOPa’karoT CBA3b MEXKIY CYMMaMH PaHI OB IIEPBOH H BTOPOH BEIOOPKH.

U U

U,=R,

3. B kauectBe -KPHTCPHA HCIIOJIIB30BATh MCHBIIVIO BCIHYHHY d} ., KOTOPVYIO
CPaBHHTL C TaOIMHYHBEIM 3HaYeHHEM kp Y CIIOBHEM I COXPdHCHITA HpIH—[HTGﬁ Hy-rHaroressr
CIIVAHT HEPABCHCTBO ¢ > k;U : KpHTH‘IECKHE TOYKH U -KPHTCPHA Kp HIIA m;, Hy H

IMIPHHHMAaeMOTI'0 YPOBHS 3HAUHNMOCTH a cojep:karcsa B Tabnune 3 [IprimoxeHHs.

IIpumep. Ha aByx rpymnmnax ma0opaTOpHBIX MBEITIEH — ONBITHOH (72; = 9) H KOHTPOIBHOH (71
= 11) — n3y4aan BO3JeHCTBHE Ha OPraHH3M HOBOIO ITpernapara. McrblTaHHE IIPOJOIKAIOCh OJIHH
Mecsll. Ilocie 3Toro macca Tena JKHBOTHBIX, BEIPaKeHHas B IpaMMax, BapbHpOBaja CJIEIYIOIHM
oOpasoM:

B onelTHOM rpyrae 80, 76, 75, 64, 70, 68, 72, 79, 83.

B xoHTpoimHOH rpyne 70,78, 60, 80, 62, 68, 73, 60, 71, 66, 69.

X
BEIYHCIHM 110 BEIO OpKaM: I'=741u "2 =6838.

U

[IpoBEpHM C ITOMOIIBIO -KpHTEPHS, SBISETCS IH Pa3sHOCTh B Macce Tela MeXIYy
ONBITHOH M KOHTPOJILHOH I'PYIIIIaMH MBIIIEH CTaTHCTHYECKH JOCTOBEPHOH.

CyMMHPYS PaHTH OTAEILHO I KaXJIOH TPYIIIEI, HAaXOJHM:

R;=4+6+9+12+14+15+17+19+20=112;

R=1+24+3+5+7+8+10+11+13+16+18=94.

[ToxcTaBnsgeM 3TH JaHHBIE B (DOPMYIIHL:

9-10 11-12
U, =112-===67 U,=94 =22
Menpmryro BemuuHy U> = 22 cpaBHHBAaeM C TaOJIHYHBIM D sHavenmem o n;=9,
n>=11 1 YypOBHSA 3HAUNMOCTH a=0,01, KOTOpOe paBHO K =19
U U
[IocKOIBKY o > "k ,  OTBEPIrHYTL  IIPOBEPSeMyr0  Hp-THIIOTE3y  HENb3s.

CleloBaTelIbHO, pasnuuds, HaOIrojgaeMble MeXAY STHMH  BRIOOpKAMH,  CTaTHCTHYECKH
HEJOCTOBEPHEI. BEIOOPKH HE HMEIOT 3HAUYNMBIX OTJIHYHI.

Kpurtepuii 3HaK0B 7. B Tex ciayyasx, Korjga pes3yiabTaThl HAOMIOJAEeHHUH BEIPaKarOTCS He
YHCclIaMH, a KaueCTBEHHBIMH IIPH3HAKAMH, IIPHHHMAIOIHMH JBa Pa3IHYHBIX 3HAUYEHUS
(moMedyaeM HX 3HaKaMH IIOC (+) H MHHYC (—)), pa3IH4HsI MeXIY ITOIapHO CBSI3aHHBIMH
YIleHaMH CPaBHHBAEMBIX BBIOOPOK OIEHHBAIOT C ITOMOIIBIO kKpumepus 3Haxko8 =. KOHCTPYKIMA
B3TOr0 KpUTepHs OasHpyeTcs Ha BEChbMa IIPOCTBRIX COOOpaKEHMSX. €CIIH IIOIIApHO CPaBHHBAEMEIE
3HAYEHHS JIBYX 3aBHCHMBIX BBIOOPOK CVYIIECTBEHHO HE OTIHYAIOTCS APYr OT JApyra, TO YHCIO
IUTFOCOBBIX M MHHYCOBBIX Pa3sHOCTEH OKaXeTCS COBEPIIEHHO OJMHAKOBBIM, €CIH K& 3aMETHO
IpeoOnagarT IUIFOCHI WIH MHHVYCEL, 3TO OVAEeT yKasplBaTh Ha ITONOKHTEIIPHOE WIH OTPHIATEIIFHOE
IEHCTBHE M3y4aeMOro (akropa Ha pEB}fJIbTaTI[BI{BIH IPU3HAK. bompIliee 4YHCIO OJHO3HAYHBIX

pas H [OKYMEHT MOAMUCAH JH BEIMYHHBLI --KpHUTepHSI 3HAKOB. [IpH sTOM
| QNEKTPOHHOW NOAMUCHIO ITeJIbHOTO, HH OTPHIIATEIILHOIO pe3ylbTaTa,
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o6o3HavaeMble H(poii 0, B pacueT He NMPHHUMAIOT H YHCIIO ITapHBIX HaOMIOAeHHH COOTBETCTBEHHO
YMEHBIIAETCSL

Kax H BCIKHH ApyroH BEIOOPOYHBIH ITOKA3aTelb, Z-KPHTEPHH 3HAKOB SBJISETCS BEITHUYHHOH
CIIVUAaHHOH, OH CIYXHT I TPOBEpPKH Hp-rHmoressl, T. €. IIPEAIIONOXKEHHS O TOM, UTO
COBOKYITHOCTH, H3 KOTOPBIX B3ATHl CpaBHHBAacMEI€ BBIOOPKH, HMEIOT OIHHAKOBBIE (DYHKIIHI
pactipenenieHns. Hp-THIoTe3a OTBepraeTcs, €CIIH g = Zip QIS IIPHHATOTO VPOBHS 3HAYMMOCTH @ H
YHCIIa TIAPHBIX HAOMIOAEHMI 7, B3STBIX Oe3 HYIIEBBIX pPa3HOCTeH. KpHTHYeCKHe TOUKH Zjp, IS IBYX
YPOBHEH 3HAUHMOCTE M YHCJIIA ITaPHBIX HAOIIOAEHHH COepKaTcsa B TaOIHIIE.

3aaaun 1 ynpaskHeHHus:

1. J]nsg n3ydeHHs 3(pPEeKTHBHOCTH HOBOIO IIpelapara JKelle3a OBINIH BBIOpPaHBEI JBE I'PYIIIIEI
MMAaI[EHTOB C aHeMHel. B mepBoOH TI'pyIie IMalfHEHTHI B TeUEHHE ABYX HEIEIIb ITOIYYAIH HOBBIH
Ipernapar, a BO BTOPOH IpyIre - rnonydamd rvrarebo. Ilociae aTtoro OBIIIO MPOBEAEHO H3MEPEHHE
YPOBHS IreMOrJIO0OHHAa B IepH(]pepHYeckol KpOBH. B IepBoi IpyIine cpeIHHI YpOBeHb IeMOor1o0HHa
coctaBuI 115,4+1,2 r/1, a Bo BTOpoH - 103,74+2.3 1/11 (maHHBIE IIpeAcTaBlIeHE B (popMaTe M+m),
CPaBHHBAaEMBIE COBOKVYIIHOCTH HMMEIOT HOPMAaJIbHOE pacIpenencHue. I[IpH 3TOM YHCIEHHOCTH
IIEPBOH TIPYyINEl cocTaBwia 34, a BTopoH - 40 mamueHTOB. HeoOXoaumo chenars BBEIBOJ O
CTaTHCTHYECKOH B3HAYHMOCTH IIOJYYEHHBIX Pa3IHYHii H 3(QPeKTHBHOCTH HOBOrO IIpellapara
JKelesa.

2. llocme rmpoBeleHHS BaKIMHAIMHM OT TPHIOIA CPeAH CTYAEHTOB MeIHIMHCKOIO
VHHBepCHTeTa OBUIM TIOABEAEHBI pPe3ynbTaThl: H3 500 BaKIHHHPOBAHHEIX B TIEPHOJM SITHIeMHH
3a0osenu rpurmoM 20 demoBek, U3 1600 oTkaszaBIMMXCS OT BaKI[MHAIHH IpHIIIOM 3aboienn 200

yeaoBeK. O1eHnTe 3 PeKTHBHOCTH BaKI[HHAI[MH OT I'PHIMIA.

3. Y4yeOHOH YacThIO OJHOH H3 KadeIp MeIHIIHHCKOIO YHHBEPCHTeTa OBINO IIPOBEAEHO
HCCIIeNOBAHHE VYCIIEBAEMOCTH CTYAEHTOB B 3aBHCHMOCTH OT IIOCEIAEMOCTH JeKIi. J[ng
CTYAEHTOB, ITOCETHBIIHX MeHee IIOJOBHHEI JIEKI[HOHHOIO Kypca (n=306), cpeJHSd OIEHKAa Ha
sK3aMeHe cocTaBwia 3,2, ¢l1=0.,2. JIng cTyaeHTOB, IMOCeTHBINIHX Oojiee 90% NeKIMH 110 IPeaMETY
(n=150), cpegHsasa OlleHKa Ha sK3aMeHe cocTaBHia 4,5, 62=0,5.CuenaliTe BBIBOJ O JOCTOBEPHOCTH
PasIHYHi YCIIEBAEMOCTH CTYAEHTOB B 3aBUCHMOCTH OT ITOCEIaEMOCTH JIEKI[HH ITO MIPEAMETY.

4. PesyneTaThl TecTHpOBAHHA IO 30-0albHOH INKale IS TPYIINIEI X H TPYIOIEL Y

npejJcTaBileHbl B TaOmuie. CpaBHHTh 3(P(PEeKTHBHOCTh ABYX METOJOB OOYUYEHHS CTYJEHTOB B JBYX
IPyIax IS YPOBHS CTaTHCTHYECKOH 3HAYHMOCTH [3 = 5%.

X 18 10 7 15 14 11 13
Y 15 20 10 8 16 10 19 7 15 14 129

IIpakTniyeckaa padora 1516, KoppeasumnonHaa 3aBucHMocTb. Ko3ddumuenr
KoppeJaiuM.

Ileab: popMIpoBaHHe IMpeJcTaBIeHH 00 3JIeMeHTaxX KOPPeISIHOHHOIO aHaIH3a.

Teopernueckasi 4acThb:

3aBHCHMOCTh MEKAY 3HAUEHHSMH OJHOH CIIYYAaHHOH BEIMYHMHEI H YCIOBHBIM MaTeMaTHYeCKHM
OKHIAHHEM JAPYTOH CIIYUYaHHOH BEJIMYMHEI HOCHT Ha3BaHHE CTAaTHCTHYECKOH.

YToOBl HM3YUHTH CTAaTHCTHYECKYIO 3aBHCHMOCThb, HYKHO 3HATh YCJIOBHOE MaTeMaTHYeCKOe
OXHIAHHE CIIYYAaHHOH BEIHYHHBEI. /IS €ro OIEHKH HeOOXOAHMO 3HATh AHAJIMTHYECKHI BH]I
mymepHoro pacrpeaeneHus (X,Y). OmgHako, cyXkIeHHe 00 aHAaIMTHYEeCKOM BHE JIBYMEPHOIO
pacIpeleIeHHs, CAEIaHHOIO II0 OTAEIBHON OIPDAaHHYeHHOH IT0 0OBEMY BBIOOpPKE, MOXKET IMPHBECTH K

| NOKYMEHT MOANUCAH
C SNEKTPOHHOM 1 OMMCHIO H IICPEXOIAT OT YCIIOBHOI'O MATCMATHYCCKOI'O
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OKHIAHMS CIYYaHHOH BEIHYMHBEI K VYCIOBHOMY CpeJHEMY 3HAUYEHHIO, T.€. IIPHHHMAIOT, YTO
MY =Y

3aBHCHMOCTh MEXAY S3HAYEHHSIMH OJHOM CIyYaidlHOH BEIMHYHMHBI H YCIOBHBEIM CPEIHHM
3HAYEeHHEM JPYrOH CIIy4aHHOH BEIMYHHEI HOCHT Ha3BaHHE KOppeasimiuoHHoH (0T aHTI. correlation -
COITIaCOBAHHE, CBSI3b, B3aHMOCBSI3b, COOTHOIIEHHE, B3aHMO3aBHCHMOCTE), TEPMHH BIIEPBHIE BBEJcH
['antbTOHOM B 1888T.

[ TapHbIi K03 et koppesumH [Inpcona (1896 r.) H3MeHseTcs B npefieliax oT -1 go +1.
3HaueHHe 0,00 HHTEPIIPETHPYETCI KAK OTCYTCTBHE KOPPEISIHH. KOppersis oInpelenseT CTEIEHD, C
KOTOPOH 3HAYEHHI ABYX IIEPEMEHHBIX ITPOITOPIIHMOHAIILHEL APYT APYTY.

OIpemenstoT JABE YEPTHl 3aBHCHMOCTH MEXIY IIEPEMEHHBIMH. BEIHYHHY 3aBHCHMOCTH H
HaJIeKHOCTh 3aBHCHMOCTH.

Hajge:XHOCTh 3aBHCHMOCTH — MeHee HarJISHble IIOHSATHS, 4YeM BeIIHYMHA 3aBHCHMOCTH,
OTHAKO 4Ype3BBIYANHO BakHa. OHO HEIMOCPEACTBEHHO CBA3aHO C PENPE3eHTAaTHBHOCTHIO TOH
OIpPEICTIEHHON BBIOOPKH, Ha OCHOBE KOTOPOH CTPOSTICS BBIBOJABI. JIPYIHMMH CIIOBaAaMH HaIeKHOCTh
TOBOPHT, HACKOJIBLKO BEPOSATHO, YTO 3aBHCHMOCTh IIOJOOHAs HallcHHOI, OyIeT BHOBL OOHapy:KeHa
(TToATBepAHUTCSI) Ha JaHHBIX JAPYrOH BBIOOPKH, H3BIEYEHHOH H3 TOH Ke caMOH IOITYJLIIHH. Ecmm
HCCIIEAOBAHHE YIOBIETBOPSAET HEKOTOPBIM CIIEIHAIBHBIM KPHTEPHSM, TO HAJeKHOCTh HaNIeHHBIX
3aBHCHMOCTEN MeXAY IEePEMEHHBIMH BBIOOPKH MOJKHO KOJIMYECTBEHHO OILIEHHTH M IIPEJICTABHIL C
IIOMOIMIBED CTAaHIAPTHOH CTATHCTHYECKOH MEPHI (HA3BIBAEMOH P-YPOBEHBb, WIH CTaTHCTHYECKHH
YPOBEHb 3HAYHMOCTH).

CraTHCTHYECKAs 3HAUNMOCTh Pe3yJIbTara IIPeICTaBIsIeT cOO0H OLIEHEHHYIO MEPY VBEPEHHOCTH
B €r0 IIPaBIWILHOCTH. YPOBEHbL 3HAUMMOCTH HIIH P-YPOBEHB, - 3TO ITOKA3aTellb, HAXOMSIIMIICS B
yOBIBAIOIIEH 3aBHCHMOCTH OT HaJeKHOCTH pe3yilbTaTa. bolee BBICOKHH P-YPOBEHH COOTBETCTBYET
Oolmee HH3KOMY VPOBHIO JOBEpPHS K HaillcHHOH B BBEIOOpPKE 3aBHCHMOCTH MeE KOy IIepeMEHHBIMI.
HMMEHHO pP-YPOBEHB IIPEACTABIISET COOOH BEPOSTHOCTH OIIMMOKH, CBS3aHHOH C PacIIpOCTpaHEHHEM
HaOIIOIaeMOr 0 Pe3yiIbTaTa Ha BCIO IIOITYILIIIO. UeM cimabee 3aBHCHMOCTh MEKIY IIEPeMEHHBIMH, TEM
Oonbinero oobeMa Tpedyercs BBRIOOpKa, YTOOBI 3HAUMMO €& OOHAPYKHTBL. JIPYTHMH CIIOBaMH, €CJIH
3aBHCHMOCTE MEXIY IIEPEeMEHHBIMH IIOUTH OTCYICTBYeT, OOBEM BBIOOPKHM, HEOOXOIMMEIN IS ee
3HAYHUMOIro OOHAapyKeHHS, IIOYTH paBeH OO0BEMY BCEH IIOIMYIISI[HH, KOTOPOH IIperioiaracTcs
OeCKOHEYHBIM.

PaGourie QopMybl KO3(D(QHIEHTOB KOPPEISIHH IIPHMEHSIOT C YYeTOM TOro, C KaKOH
BBIOOPKOH (OOIBIIEH HIIH MaJIOH) MBI HMEEM JIENIO.

Hamprmvep, A19 MaltbIX BEIOOPOK YA0OHEe BCErO ITOIB30BATHCS CIIEAYIOIIEH (POPMYIIOH:

E X'E y
r ZX'.V
Vd,d , T]Ie

Y
T Yy
CIJ:__:Z Xz—' ” ' ﬂy:Zyz—['zn ]
H . TS X-BAPHAHTLBI IICPBOI'O IIPH3HAKA,

y-BapHaHTHL BTOPOr O ITpH3HAaKa, N-YHCI0 HaOIOAeHHH B BEIOOPKE.

(1),

Jagaum ¥ ynpaxkHeHHsI:
OrnpefelnTs 3aBHCHMOCTh cojlep:KaHHS BHTaMHHa C B IIPOAYKIE B 3aBHCHMOCTH OT
IUINTETIBHOCTH €ro OOpal0OTKH IIPH OIpEelIeHHOH TeMIlepaType IO pe3yibTaTaM N=0 H3MepeHHH

R e e !‘"".'E"!"'!"'."".'!"'.\"‘. T imramn o rrrrrrm s . rrros erewrre £ ."r.':‘. = B
(3K ASRMERT HOARMCAR TLIX K IIepBOHAYAIILHOMY) OYIET COREPKaThes
B 1] SNEKTPOHHOW NOANMUCEIO "2 yvacoB. IlocTpouTts rpadHK ITOITyUYeHHOH
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X; 0,11 0,21 0,31 0,41 0,51 0,61 t t,

Vi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74
2.

Xj 0,21 0,22 0,23 0,24 0,25 0,26 t t,

Yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74
3.

Xj 0,14 0,24 0,34 0,44 0,54 0,64 t t

Vi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74

IIpakTHueckas padora 17-18. JInneitnasa perpeccus. KoxpdpumueHTs1 perpeccun.

Ileab: (opMupoBaHHe MpecTaBIIeHHS 00 3JeMeHTaX H MPHHITHIIAX PErPECCHOHHOIO aHaJIH3a.
Teopernueckast 4acrThb:

JI1s M3y4YeHHSI KOPPEeISIHOHHBIX CBS3eH OOIBINOE 3HAUeHHe HMeeT KO3((HIHEeHT perpeccHH

P . xoTOpHIit OKA3BIBAET, HACKOIBKO B CPeHEM H3MeHSIeTcs TPH3HAK (X), eCITH KOPPeIHPYIOIIHiT
C HUM ITPH3HAK (YY) H3MeHSIeTCS Ha OIpeJeIeHHYIO BeIIHUHHY.

P

KosdduimeHT perpeccii B KOHKPETHOH BBRIOOPKE HMMeeT JIBa 3HaUeHHS, a HMEHHO: "

p}’x , T.e. IIpsaMoe M oOpaTHOe BIMSIHHe IIPH3HAKOB JAPYr Ha Jpyra. QopMymna A/ pacyeTa
KO3(p(pHITHEHTa HMeET BHI;

s 3
.Ilr_l'_ — ) —_— _|'r':l —_y —
« _{u: s _'EE;
)
CT&THCTH"—IECI{}’TO 3aBHCHUMOCTE Y OT X OITMCBIBAIOT C ITOMOIIBIO YPaBHEHITA B4
M(Y)=fl(x],
M(Y)
I'JE X - YCJIIOBHOC MATEMATHYCCKOC OXHIAdHHC BCIIHYIHDBI Y:, COOTBCTCTBVYIOIIICE MAdHHOMY
SHAYUYCHHIO X, X — OTACJIBHBIC 3HAYUCHIA BCIIHYHHEI X: f(x ] - HCKOTOPaA (1)}"]‘]141[1[?[ 3JTO YPdBHCHHC

Ha3BIBACTCS YPAaBHEHHEM PETPECCHH Y Ha X.
OOGpaTHYIO CTaTHCTHYECKYIO 3aBHCHMOCTE MOJKHO OITHCATh YPaBHEHHEM PErPECCHH X HA Y !
M[xXJ}’:¢[ny!

M|

e ~ J}’ - YCIIOBHOE€ MaTeMaTHYECKOE OKHIAHHE BEIIHYHMHBI X, COOTBETCTBYIOIIEE JAaHHOMY
SHAYEHHIO Y CIIyYailHOH BEIIHYHHBI Y | olyl - HeKOTOpas () YHKI[HS.

DYHKIHH f (J"f | ‘Jﬂy ] Ha3bIBAIOT COOTBETCTBEHHO PErpecCHSIMH Y Ha X M X Ha Y, a HX
rpadpHKN — THHHAMHA perpeccHH Y Ha X M X Ha Y. YpaBHEHHS perpeccHI BEIPaKaloT MaTeMaTHYECKOe
OKHJaHHe CIy4daiHOH BemmuuHbl Y (wmm X) IS cIydas, KOrja JIpyras IlepeMeHHas ITpHHHMAeT
OIPEAEIIEHHOE YHCIIO.

B 3aBHCHMOCTH OT BHJ[a YPaBHEHHH pPerpecCHH H (POPMBI COOTBETCTBYIOIIHX JTHHHH PErpPecCHH
TOBOPAT O Pa3IHYHOH (PopMe CTaTHCTHYECKOH 3aBHCHMOCTH MKy H3YYaeMBIMH BEJIHUHHAMH —
TIMHENHON, KBaJApaTHYHOH, ITOKa3aTeIbHOH H T. 1.

L ] [ .
AOKYMEHT rNoArnncAH YPaBHEHHS PETPECCHH MOKHO IIPEACTABHTL B
ANEKTPOHHOW MOANUCHIO
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M(Y) =Ax+B

L 4

M(X) =Cy+D
rae A.B,C,D — HekoTOpEIE ITapaMeTphl, TO OIHMCHEIBAEMEIE STHMH YPaBHEHHSMH 3aBHCHMOCTH Y OT X H
X oT Y Ha3bIBAIOTCS ITHHEHHBIMI, JTHHHH PETPECCHHU ITPH 3TOM — IIPsSMBIe. ECIH IIHHHS PEerpecCHH HE

SIBIISIETCS IIPSIMOI, TO TaKYIO 3aBHCHMOCTh HA3bIBAKOT HEITHHEHHOH.
J71s1 XapakTepHCTHKH (POPMBI CBSI3H MEXKIY ABYMS CIIYYaHHBIMH BETHYHHAMH, ITOJTYYEHHBEIMH B

3

- Y = (x
pe3ylbTare BBIOOPOUYHBIX HAOTIOAEHII, HCIIONB3YIOT KOPPETSIHOHHYIO 3aBHCHMOCTE = X)

(M y _¢( Y ] ). YpaBHeHHS, OIHCBIBaeMbIe IOJO00HOH 3aBHCHMOCTBHIO, Ha3bIBAIOT BHIOOPOYHBIMH
ypPaBHEHHSMH PerPeCCHH.

Ecnn ¢pyHxamm f (*": } ‘f’[y ] TIMHENHEBIE, TO BEIOOPOYHEIE VPaBHEHHS JIMHEHHOH perpecCcH Y
Ha XH X HAa Y MOJKHO IIPeJCTaBHUTh B BHJIE:

Y =p, Xxtb
stszyy-l-d ,
Y X
rme * B J - yCIOBHBIE cpeJiHHEe 3HaueHHSI BeTHuHH Y M X, ImapaMeTpsl bu d - onenxu B u D,

P Py . BRIOOPOYHEIE OLIeHKH Ko3(primeHTOB A H C.

YrnoBele KO3((HIIHEHTEI P w Py oo PETPECCHH HOCST Ha3BaHHS BBIOOPOYHEBIX
Ko prameHToB perpeccHi Y Ha X M X Ha Y COOTBeTCTBeHHO. OHH OIpeIesFOTCS KaK:
D A= AT 0 _AY- AT
X < ._‘: . L <

S S

"s

STEXT-(N)L S =)

I'Ac

Jagaun ¥ ynpaxkHeHHsI:

g,
V. —V=rp—|x—X|
Haiitn BBEIOOPOYHOE YpaBHEHHE IIPSMOH Oy perpeccHr Y Ha X II0 JAaHHOH
KOPPEISIIHOHHON TaOIIHIIE.
1.
Y X Iy
10 15 20 25 30 35
0 4 2 } } } - 0
12 - 0 2 } } - 8
18 - } 5 40 5 - 50
24 - } 2 8 7 - 17
30 - } } 4 7 8 19
Ny 4 8 9 52 19 8 n=100
2.
Y X 1,
3 |13 | 23 [ 33 43 53
1 OOKYMEHT MNOANMUCAH - - - 0
| ANEKTPOHHOWM NMOANUCHLIO
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12 - - 5 40 5 - 50
14 - } 2 8 7 } 17
16 - - - 4 7 8 19
Ny 4 8 9 52 19 8 n=100
3.
Y Ny
11 15 19 23 27 31
10 4 2 } } } } 6
20 - 3 2 } } } 8
30 - } 5 40 5 } 50
40 - } 2 8 7 } 17
50 - } } 4 7 8 19
Ny 4 8 9 52 19 8 n=100
4.
Y Ny
20 23 26 29 32 35
16 4 2 } } } } 0
19 - 0 2 - - - 8
22 - } 5 40 5 } 50
25 - - 2 8 7 - 17
28 - } } 4 7 8 19
1Ny 4 8 9 52 19 8 n=100
S.
Y Ny
14 18 22 20 30 34
5 4 2 - - - - 0
10 - 3 2 } } } 8
15 - - 5 40 5 - 50
20 - } 2 8 7 } 17
25 - - - 4 7 8 19
Ny 4 8 9 52 19 8 n=100
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mocodme / A. A. T'ycak, E. A. BpmuymkoBa. — OIeKTpOH. TeKCTOBBIe JIaHHBIE. — MHHCK:
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1. O0mHe MoJI0KeHH A

CamocrosgrenbHass pabora - IUlaHHpyemasd yuyeOHas, yueOHO-HCCIeIOBaTelbCKasd, Hay4IHO-
HCCIIeOBaTelIbcKas padoTa CTYAEHTOB, BBINIOJIHSEMAs BO BHEAYAHTOPHOE (ayIHTOPHOE) BpeMd IIO
3aJIaHHIO U ITPH METOMHYECKOM PYKOBOZCTBE IIPEITOAABATENS, HO O€3 ero HEIMOCPEACTBEHHOIO YYaCTHS
(ITpH 4YaCTHYHOM HEIIOCPEICTBEHHOM YYacTHH ITpelofiaBaTelIsl, OCTaBJIIIOMIEM BEIYIIYIO POJIb 3a
pabOTOMH CTYIEHTOB).

CamocrogarenbHasd pabdora cTygeHToB (CPC) B BY3e gBngercs BaXKHBIM BHAOM YYeOHOH H
HAYYHOH JIeSTelIbHOCTH CTyAeHTa. CaMocToSTeIbHAad paboTa CTYAESHTOB HI'PacT 3HAUNTEILHYIO PO B
PEHTHHI OBOH TEXHOJIOIHH O0YUEHH .

CamocToATeNnbHas paldoTa SBISETCA BaXKHeHImeH QOpMOH YCBOeHHS 3HaHHI. B  Xoze
CaMOCTOSTEIIBHON PalOTHl CTYAEHTHI YSCHSIOT 3HAHHS II0 KOHKPETHOH TeMe yueOHOro MarepHalla,
3aKpEIUISIFOT M YVTOYHSIOT V7K€ H3BECTHHIE H OCBAaMBAIOT HOBBIE KaTreropuu. CTaJKHBasCh C
HEJOCTAaTOUYHO TIOHSATHBIMH 3JIEMEHTAMH TEMBI, CTYAEHTBHl CTPEMSICS HaXOIUTh OTBETHl HIIH
(PHKCHpPOBATh BOIIPOCHI JJISI ITOCTAHOBKH H YSCHEHHS HX Ha KOHCYIIBTAI[HH C IIPellofaBaTelleM HIIH BO
BPEMSI IPAKTHYE CKOI'O 3aHATHS.

3aa4n caMOCTOATEIIFHOH PabOTEl COCTOST B CIIEAYIOLIEM:

1. PasBHTH JTOrHYECKOE M AJITOPHTMHYECKOE MBIIIUIEHHE.

2. BrrpaboTtars nepBHYHBIE HABBIKH MaTEMaTHUECKOT'O HCCIIEOBAHH I IIPHKIIAIHBIX BOIIPOCOB.

3. BrrpaboraTes HABBEIKH JOBEJIEHHS PEINEHNUS 3aJayd O IIPHEMIIEMOIO IIPAKTHYECKOIO
pe3ylbTaTa — 4YHCIa, I'pa)Hka, TOYHOIO KadeCTBEHHOIO BEIBOJA C IIPHMeHEHHEM aJleKBAaTHBIX
BBIYHCIIHTEIBHBIX CPEJICTB, TAOIHII, CIIPaBOYHHKOB.

4. Brpaborare YMEHHE CaMOCTOSTEIILHO pas30HpaThCs B MATEMaTHYECKOM armrapare,
IIPHMEHSIEMOM B JIHTEPATYPE, CBSI3aHHOH CO CIIEIHAIBHOCTRIO CTYIEHTA.

5. Hayunurey omnepupoBaTh aOCTpaKTHRIMH OOBEKTAaMH M aJeKBaTHO  VIOTPeOIsaTh
MaTeEMATHUYECKHE TIOHSTHS M CHMBOJIBI IS BBRIPAKEHHUS KOJIMYECTBEHHBIX M KaYEeCTBEHHBIX
OTHOIIEHHI.

CamocrosarenpHass padora CTyAeHTa I10 Y4eOHOH JHCIHIUIMHE «AJmrebpa» BKIOYAET
IIOATOTOBKY K IPAKTHYECKHM 3aHSTHSM H BEITIOJIHEHHE ITPAKTHYECKHX 3aJaHHH, CaMOCTOSTEIIBHOE
H3VUeHHEe TeM VYueOHOro MarepHaia I10 PEKOMEeHAYEMOH JIHMTeparype H € HCIOJIb30BaHIEM

HH()OPMALHOHHBIX PECYPCOB.
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CaMocCTOsTeIbHAT pﬂ,ﬁﬂTEl 1o AHMCINIIINTHE

{{TEGI}HH EEPG}II‘HGCTEﬁ H MATCMATHHYCCKAAd

CTATHCTHKA» HAIIPpaBJIICHA4 Hd QJGPMIPGEEIHHE CICAVIOIIHX KOMIIET €HIHH:

Kom, dopMympoBKa

Kox, ¢opmynupoka HHANKATOPA

[ImaHHpyeMEIe pe3YibTaThl
00yYeHHA 1O I CITHILIIIHE

(MOJIYIIF0 ), XapaKTe PH3YIOIIIHE

KOMIIETEHITUN STaITBI (hOPMITPOBAMILA
KOMIIETEHIHIT, HHIHKATOPOB
OIlIK-2 -1 OlIK-2 lloHumaer | Ymeer IIPUMEHSITH
COBPEMEHHEIE NH(OPMAIIOHHO-
NH(QOpMaINOHHBIE TEXHOJIOTNU | KOMMY HIKAI[IOHHEIE
N TpOTrpaMMHBIE CPEACTBA, B [ TEXHOJIOTI,
TOM UHCJIE OTEUECTBEHHOI'O | IpOrpaMMHELIE  CpEeJCTBa
[IPON3BOJICTBA MPU PEIICHUN | CUCTEMHOIO 51
3a/1a4 PO (pecCUOHAIBLHOI | IIPUKIIAJHOTO
JIEATEILHOCTIL Ha3HAUYCHUsS, B TOM YICJIE
NJI-2 OIIK-2. YmMmeeT BEIOUpaTh | OTEUECTBEHHOTO
COBPEMEHHEIE IIPON3BOJICTRA, U1
MH(QOPMALINIOHHEIE pEIIECHILT 3ajad
TEXHOJIOTUH M IPOrpaMMHEIE | IIpodeCcCHOHAILHOI
CpeJicTBa, B  TOM  YIHCIE | J€ATEJILHOCTI,
OTEUECTBEHHOI'0 IIPOM3BOJCTRA | UCIIOIBL30BATh SI3BIKU
pu pelIeHnn 3aJa4d | mporpaMMUpOBaHUd 51
po¢eCCHOHAILHOII TEXHOJIOTHI pazpaboTKH
JeATEIbHOCTH [IporpaMmax CpeaCcTB I
Ji-3 OlIK-2 OOmnagaeT | peneHusd 3aj1au
HaBBLIKI: IIpUMEHEeHNS | IpodeCcCUOHAILHOI
COBPEMEHHBIX JESITEIIbHOCTH,
MH(QOPMAINIOHHEIX TEXHOJIOTHI | IPUMEHSITE CpEJiCTBa
I IIPOTPAaMMHBIX CPEJCTB, B TOM | KpUNITOTpa(pieckoll |
YHCIIE OTEUECTBEHHOTO | TEXHNUYECKOU 3aIUTHI
IPOM3BOJCTRBA, IIPH PeIIeHUU | HHPOPMAIIU TUTIS
3a/a4 PO (PECCUOHAIBLHOIL | peIIeHI 3ajad
TeATEILHOCTHU mpodeccUoHAILHOI
JESITEIIbHOCTH,
AJIMIHUCTPUPOBATH
I[10JICICTEMEI
NH(QOPMAIIIOHHOI
O€30MacHOCTH  OOBEKTa
3aIUTEI
OIIK-3: CriocobeH /1-10onx3s 3HaeT HeoOxoaumele | [IpuMenser
e AT e T ORANGAR T CoR e —MSTOARL T HEeOOXOJUMEIE
I SNEKTPOHHOMU NOAMUCHIO )ecIIEUeHIs | MaTEMAaTHUECKIIE METO/IbI
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MaTEMaTUUECKIIE 3aIUTEI HHQOPMAIIIH. U1 pelleHus  3ajad
MeTo bl Juid pemeHns | M -2omes YMeeT NOpUMEHSITH | Npo(ecCcnoHabHOMI

3a1a4 COBOKYIIHOCTDb HED6XD,[[HMEIX ACATCIIBHOCTIL.
HpD[bECCHDHaHEHDﬁ MATEMATHMHCCKIIX MCTOJOB HOJIA
ACATCIIBHOCTI PCIHICHIIA 3a/la4 oOecreyeH s

3aIMUTEl HTH(POPMAITULL.

U-3onxs HajgerneH HaBBIKaMIU
IIPUMEHEHIIS COBOKYIITHOCTU
HEOOXOIMMBIX MaTEeMaTIUECKIIX
METOJIOB IS pEIICHHS 3ajad
oOecreueHus 3aIUTHI
MH(QOPMALIL.

2. Ileanb M 32249 CAMOCTOSATEILHOH PAadOThI

Benyiag 1ieinp opraHuszanui 1 ocyiecTBiIeHHsI CPC coBmagaer ¢ 1eimbro o0yUYeHH CTYIEHTa —
opMIpoBaHHEe HaOopa O0INeHayYHEIX, ITPOo(ecCHOHAIBHEIX H CITEIHAIbHBIX KOMITETEHIHH OYyIyIIero
Oakamappa I10 COOTBETCTBYIOIIEMY HAITPAaBIIEHHIO TTOATOTOBKH

[Tpn oprammsaimpm CPC BaKHBIM H HeOOXOIHMBIM YCIOBHEM CTaHOBATCS (POpPMIpOBaHHE
YMEHHS CAMOCTOSATEIIBHON pabOTHL A1 ITPHOOPETEHHS 3HAHHI, HABBIKOB M BO3MOKHOCTH OpTraHH3aIlHH
yuyeOHOH H HAYYHOH JeATelbHOCTH. L[elIbI0 CaMOCTOSTEIbHOH PaOOTHl CTYIEHTOB SBIISETCS OBJIAJIcHIE
(pyHIaMeHTaIbHBIMH 3HAHHSIMH, IPO(eCCHOHATbHBIMH YMEHHSMH H HaBBIKAMH JeSTEIIbHOCTH IIO
MPO( IO, OILITOM TBOPYECKOH, HMCCIEeNOBATEIIbCKON JlearelIbHOCTH. CaMocTosATelbHas padoTa
CTYJIEHTOB CITIOCOOCTBYET PasBHTHIO CaMOCTOSATEIIPHOCTH, OTBETCTBEHHOCTH H OPraHH30BAaHHOCTH,
TBOPYECKOTO IMOAX0Aa K PEIIeHHIO IPo0IeM YU4eOHOTO H ITPO(PECCHOHAIBHOIO YPOBHSI.

3agayamu CPC sgBinsroTCS:
- CHCTEMATH3AIMA H 3aKpellVIEHHE IIOIYYEHHBIX TEOPETHYECKHX 3HAHHH M ITPAKTHYECKHX
YMEHHH CTYJIEHTOB,
- yrIyOlneHHe U pacIMpeHHe TEOPETHUECKIX 3SHAHHI
- (opMHpOBaHHE VMEHHH HCIIOJIb30BaTh HOPMATHBHYIO, IIPAaBOBVIO, CIIPABOYHYIO
JIOKYMEHTAIMIO U CIIEIHAIILHYIO JIHTEePaTypy,
- Pa3BUTHE IIO03HABATEIIPHBIX CIIOCOOHOCTEH H AKTHBHOCTH CTYIAEHTOB. TBOPYECKOH
HHUIHATHBEL, CAMOCTOSTEIIFHOCTH, OTBETCTBEHHOCTH H OPIraHH30BAHHOCTH,
- (OpMHpOBaHHE CaMOCTOSTEIIBHOCTH MBIIIUIEHHS, CIIOCOOHOCTEH K CaMOpPa3BHTHIO,

CaMOCOBCPIICHCTBOBAHITIO H CaMOPCaJIH3aIlI,

BOKYMEHT MOAMUCAH
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Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



- HCIIOJIIb30BAHIIC MaTCPHalla, Cﬂﬁpﬂ}]}[ﬂl"ﬂ H ITOJIIVHEHHOI'O B XOAE CAMOCTOATCIIBHBIX 3aHSITHIH
Hd CCMITHAPAX, Hd ITPAKTHHCCKIX H HﬂﬁﬂpﬂTGpHLD{ 3aHATH X, ITPH HAIDICAHHIT KYPCOBBIX H ELI]'[}"CI{HGﬁ

I*-’.'BEIJIH(l)HKElI.[HGI—H—IDﬁ pﬂﬁDTj HJLA BtbQJEI{THEHGﬁ IMOATOTOBKH K HTOTI'OBBIM 344UCTaM H SK3aMCHAM.

3.T exHosrornueckas KapTa CaMOCTOATEILHOH pﬂﬁﬂ'l‘hl CTYACHTA

OO0BeM YacOB, B TOM YHCIIE
Ko Bun gesrelIsHOCTH (acTp.)
O CTYJACHTOB Cpenactea H KoOHTaKTH
KOMIICTCHIIH TEeXHOJIIOTHH ast pabora
OIlEHKH CPC C Bcero
TIIPEIoaBa
TeJIeEM
4 cemecTp
OIIK-2 (M- | IlomroroBka k nmekimpsaM | KomrmnekT 2.43 0,27 2.7
1,2,3) 3a/laHHH H
OT1K-3 BOIIPOCOB IIO
TeMaM
(MA-1,2.3) JTHCITHIUTHHEI
OIIK-2 (U]I- | IloaroroBka K Komrekr
1,2,3) ITPAKTHYECKHM padoTaM | 3aJaHHH U
OI1K-3 BOITPOCOB IIO 4.86 0,54 5.4
TeMaM
(MA-1,2.3) JTHCITHIUTHHEI
OIIK-2 (U]]- | CamocTosTelbHOe Komrekr
1,2,3) H3YUYeHHE JIMTEPATYPEI 110 | 3aJaHHH H
OIK-3 TeMaM 1-12 BOITPOCOB IIO 41.31 4.59 45,9
TeMaM
(M71-1,2.3) TTHCITHIUTHHEI
Hroro 3a 4 cemectp 48,6 5,4 54

4.Hﬂpﬂ,[[ﬂH BbLIIOJIHEHHSA CAMOCTOMAT €JIbHOH pﬂﬁﬂTbI CTYACHTOM

4.1 Memoouueckile pexomenoaiiil no pabome ¢ y4ebHoil numepamypoil

[Ipn pabore ¢ KHHIoH HEOOXOAHMO IMOA00paTh JIMTEPATYPY, HAYUHTELCS IIPABHIIbHO €€ YHTAaTh,
BeCTH 3amHcH. J[nsg mojbopa JHTepaTyphl B OHOIHOTEKE HCIIONB3YIOTCS al(aBHTHBIH H
CHCTEMATHYE CKHIT KaTaJIOIH.

Ba)XHO TIOMHHMTH, UYTO PaIfHOHAIBHBIE HABBIKH PadOTBI C KHHIOH - 3TO Bcerga OombImas
BSKOHOMISI BDEMEHH H CHIL.

[IpaBrinbpHEIH TOAGOOp YUeOHHKOB PEKOMEHAVETCS IIPENOJaBaTelIeM, YHTAOMIHM JIEKIHOHHBIH
Kypc. HeoOxomumas nmHreparypa MokeT OBITH TaKKe VYKaszaHa B MeTOAHYECKHX pas3padoTkKax II0

] OJOKYMEHT NoAarnncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



M3y4yass matepuan 1o yuebHHKY, CIEAVET MePeXOAHTh K CIEAYIOIEMY BOIIPOCY TOIBKO ITOCTIE
MPAaBIILHOI'O YSCHEHHMS ITPeJBIAYIIErO, OIHCHIBAasS Ha OyMare BCe BBIKIAJKH M BBIYHCIEHHSI (B TOM
qHCJIe Te, KOTOPBIE B YUeOHHKE OITYII[eHbI HIIH Ha JIEKIHH JaHBI IS CaMOCTOSTEIIFHOIO BEIBOJIA).

[Ipr m3ydyeHHH OOOH JHCIMIUIMHEL OONBINYIO H BaXHYIO POIIb HIPAeT CAMOCTOSTEIIbHAS
HHIHBHIyalIbHas padoTa.

Ocoboe BHMMaHHE CIeAyeT OOpaTHTh Ha OIIpPeAeleHHe OCHOBHBIX ITOHATHII Kypca. CTYIEHT
IOIKEH ITOAPOOHO pa3OHpaTh ITPHMEPEI, KOTOPBIE ITOACHSFOT TAKHE OIPENEIEHHIS, H YMETh CTPOUTE
AHAJIIOTMYHBIE ITPHMEPEI CaMOCTOSTEIBHO. HyKHO J0oOMBAaTBCSA TOUYHOIO ITPEACTABIEHHS O TOM, 4YTO
m3yyaelb. [lome3sHo CcOCTaBIITH OIIOPHBIE KOHCIIEKTHL. lIpH H3yueHHMH MaTepHaia I0 YUeOHHKY
MOJIe3HO B TeTpaAu (Ha CIEelHaIbHO OTBEAEeHHBIX ITONSX) MOIMOIHSTh KOHCIIEKT IeKIii. Tam xe
CIIeyeT OTMeYaTh BOIIPOCK, BRIJAEIIEHHBIE CTYACHTOM IS KOHCYJIbTAIHH C ITPEIOfaBaTelle M.

BEIBOJIBI, ITOIYUEHHBIE B PE3VIIbTATE H3YVUEHIS, PEKOMEHAYETCS B KOHCIIEKTE BBIAENSATH, UYTOOHI
OHH TIPH MEPEUNTHIBAHNN 3aIICEH JIYUIIE 3aIlOMIHAIICE.

OIIBIT TTOKA3bBIBAET, YTO MHOTHM CTVYAEHTAM ITOMOraeT COCTABIIEHHE JIHCTA OITOPHBIX CHIHAJIORB,
coJlep KaIllero BaXKHeHIHe H HaHOoOJlee 4acTo YIIOTpeOiasgeMble (POpPMYyIIBI H ITOHSATHS. TakoH JIHCT
IIOMOraeT 3allOMHHTH (POPMYIIBI, OCHOBHBIE IIOJIOKEHHS JIEKI[HH, a TaKXe MOXKET CIYKHTb
TIOCTOSIHHBIM CITPaBOYHIKOM IS CTYIEHTA.

UreHHe Hay4yHOro TEKCTa SBIISETCA YacThIO IIO3HABATEIIPHOHM JESTEIIPHOCTH. Ee Ienp —
H3BJIEUEHHE H3 TeKcTa HeoOXOAMMOH HH(popmammu. OT TOro Ha CKOJBKO OCO3HAHHA YHTAFOIIHM
coOCTBEHHAsI BHYTPEHHSS YCTaHOBKA ITPH OOpaIlleHHH K IeYaTHOMY CJIOBY (HAHTH HYKHBIE CBEIEHHSL
YCBOHTh HH()OPMAI[HIO ITOJIHOCTHIO HJIH YaCTHYHO, KPHTHYECKH ITPOaHAIM3HPOBATh MaTepHAI H T.IL.)
BO MHOTI'OM 3aBHCHT 3(P()eKTHBHOCTDH OCYIIECTBIIEMOIO JeHCTBHS.

BEIIEISIIOT Yembipe OCHO6HbIE YCHIAHOBKIL 6 UM EHUI HAYUHO20 MeKCma.

HH(] OpMaI[HOHHO-TTOMCKOBBIH (3aJlada — HAHTH, BRIJACIIHTh HCKOMYIO HH()OPMAIHIO)

yCBaMBaIOINas (YCHIHS YMTATENIs HaIlpaBJIEHBI Ha TO, YTOOBI KaK MOJKHO ITOTHEE OCO3HATh H
3aITOMHHTh KaK CaMH CBEJIeHHS H3IaraeMble aBTOPOM, TaK H BCIO JIOTHKY €I'0 PacCy KIeHHH )

AHAIINTHKO-KpHTHYeCKasg  (4YHTaTellb CTPEMHTCS KPHTHYECKH  OCMBICIHTh  MaTepHall,
ITpOaHAIN3HPOBAB €r0, OIPeIelINB CBOE OTHOIIEHHE K HEMY )

TBOpYecKas (CO3JaeT y YHTATeJIsI TOTOBHOCTh B TOM HIH HHOM BHJE — KaK OTIIPABHOHM ITYHKT
IUISI CBOMX PacCyKIEHUI, KaKk o0pas JJIg JEHCTBHSI IT0 aHAJIOTHH M T.II. — HCIIOIB30BaTh CYKISHI

aBTOpa, XOJI ero MbICIeH, pe3ylbTaT HaOIIoJeHHS, Ppa3pa0OTaHHYIO METOAHKY, MIOMOIHHTh HX,
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4.2. Memoouueckiie pexomeHOA 1L NO NOO20NMOEKE K NPAKMUYECKUM 3AHAMUIM

Il Toro 4ToOBI IMPAaKTHYeCKHe 3aHSATHS IIPHHOCHIIHM MaKCHMAaIbHYIO ITOIB3Y, HEOOXOIHMO
ITIOMHHTD, UTO yIIpakKHEHHE H PEIleHHe 3aJay IMPOBOASITCS IO BEIYHTAHHOMY Ha JIEKI[SIX MaTepHalTy H
CBSI3aHBI, KaK ITPAaBIIIO, C JeTalIbHBIM Pa300poM OTJENbHBIX BOIIPOCOB JIEKIIHOHHOIO Kypca. ClaemyeT
MTOAYEPKHYTh, YTO TOJIBKO ITOCIIE YCBOEHH S IEKIIHOHHOI'O MaTepHala C OIIpeIeIEHHON TOYKH 3peHHs (a
HMEHHO C TOH, C KOTOPOH OH HM3JIaraeTcs Ha JIEKIHSIX) OH OyJleT 3aKpeIUIAThCS Ha ITPaKTHYECKHX
3AHATHSIX KaK B pe3ylbTaTe OOCYKAeHHS H aHallM3a JIEKI[HOHHOI'O MaTepHajla, TaK H C ITOMOIIBIO
pereHus MpoOIeMHBIX CHTYaAI[i, 3agad. IIpH 3THX YCIIOBHSX CTYAEHT He TOIBKO XOPOIIO YCBOHT
MaTepHall, HO H HAayYNTCS IIPHMEHSITh €r0 Ha IMPAKTHKE, a TaK)Ke ITOIYYHT JOIOITHATEIIBHBIN CTHMYII (H
5TO OYEHB BAXKHO) JJISI aKTHBHOH ITPOPa0OTKH JIEKIIHH.

CienyeT IIOMHHTB, 4YTO PpelIeHHe KakKOoH Vy4eOHOH 3aJayd JOJDKHO JOBOJHTBLCS 0
OKOHYATEIILHOIO JIOTHYECKOIrO OTBETa, KOTOPOro TpeOyeT YCIIOBHE, H II0 BO3MOJKHOCTH C BBIBOJOM.
[Tormyd4eHHBIH OTBET CIIEAYET ITPOBEPHTH CIIOCOOAMH, BHITEKAIOIMHMH H3 CYIIEecTBa JAHHOH 3aJadH.
[TonmesHo Takke (ecIH BO3MOXKHO) pellaTh HECKOIBKHMH CIIOCO0aMH H CpPaBHHTh ITOITYYEHHBIE
pe3yibTaTHl. PellleHne 3aJja4 JaHHOIO THIIA HYKHO ITPOOIKATh JIO IIPHOOPETEHH S TBEPALIX HABBIKOB B

HX PCHOICHHH.

4.3. Memoouueckiie pexomeHoayiil o camonpoeepke 3HAaAHLLL

[Tocne m3y4eHHSI onpeeleHHOH TeMBI I10 3aITHCcsIM B KOHCIIEKTe H Y4eOHHKY, a TaKKe PelleHHs
JTOCTATOYHOI'0 KOIHYECTBAa COOTBETCTBYIOIIHMX 3aJad Ha IPAKTHYECKHX 3aHSITHSIX H CaMOCTOSTEIBHO
CTYJEHTY PeKOMeHAYeTCS, IMPOBECTH CAaMOIIPOBEPKY YCBOSHHBIX 3HAHHI, OTBETHB Ha KOHTPOIBHBIE
BOITPOCHI I10 H3YYEHHOH TEME.

B cirydyae HeOOXOAMMOCTH HYKHO €IIl€ pa3 BHHMAaTelIbHO pa300paThbCcs B MaTepHAIIE.

MHorma HemocTaTOYHOCTh YCBOEHHS TOrO HJIH HHOIO BOIIPOCA BBISICHSIETCS TOIBKO ITPH
H3YUEHHH JalIbHEHINEro MaTepHalla. B 3TOM cly4ae Haj0 BEPHYTHCS HaszaJ H IIOBTOPHTH IUIOXO
YCBOESHHBIN MaTepHall. BaKHBIII KPHTEPHII YCBOEHHS TeOPEeTHYECKOrO MaTepHaljia - YMEHHE pellaTh
3aJla4dl IUIM ITPOMTH TECTHPOBAHHE IIO IPOHAEHHOMY MarepHany. OIHAKO CIEAYET ITOMHHTB, YTO
IIPAaBHJIGHOE PEIIEHHE 3aJauyd MOXKET IIOTYYHTLCSI B Pe3ylbTaTe ITPHMeHEeHHSI MeXaHHYeCKH 3ayYEeHHBIX

opMy1 Oe3 IIOHHMAHHS CYIIIHOCTH TeOPeTHYECKHX ITOI0KEHHI.

5.KoHTpoJIb caMOCTOAT eJILHOI PAadOTHI CTYIEHTOB

R naMrax NefNTUHTOROW CUCTAMET VETIRRAAMOCTE CTYAEHTOB IO KaKIOH JHCI[MIUIHHE

NOKYMEHT I_'ID,HI'IMCAH
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Texkymun KOHTpPOJIb

PeHTHHroBas OLleHKA 3HAHHH CTYAEHTA

No Bung gearenbHOCTH CTYJEHTOB Cpokn KommmuaectHo
/11 BELIITOJIHEHIIS OaIoB
1. | IlpakTimueckoe 3aHaTue 5 S5 Hee 15
2. | lIpakTiyeckoe 3aHATHE 8 8 Hexels 20
3. | Ilpaktmueckoe 3ansarue 12 12 Heners 20
Hroro 3a 4 cemecTp S§
Hroro 55

MakCHMalIbHO BO3MOJHBIH Oalul 3a BeCh TEKYIIHH KOHTPOIbL VCTAHABIHBAETCS PaBHBIM 3.
Texyillee KOHTPOIIbHOE MEPOIIPHITHE CUHMTAETCSA CHAHHBIM, €CIIM CTYAESHT ITOIIYYIII 33 HETO HE MEHEE
00% OT VYCTAaHOBIEHHOIO JJII HSTOr0 KOHTPOJIS MaKCHMaJIbHOro ©Oamra. PeHTHHIOBBIH Oail,
BRICTABIISIEMBIIL CTYIEHIY 3a TEKVIIEE KOHTPOIBHOE MEPOIIPHATHE, CHAHHOE CTYASHTOM B
yYCTAHOBJIEHHBIE TPa()HKOM KOHTPOIBHBIX MEPONPHSITHI CPOKH, OIpeIelIsIeTCs CIIeJYIOMIM 00pa30M:

Ypoeenv évinonnenuns xonmpoavHozo | Peiimunzoentii 0ann (6 % om MaKcuUMaibHOZO
3a0aHUA danna 3a KOHMpoOabHOe 3a0aHiie)
Omnuds viil 100
Xopoutuii 80
YooenemeopumenvHuiii 60
Hevooenemeopumenvnwiii 0

6. CnHCOK JIHTEPATYPHI
6.1. IlepeyeHb 0OCHOBHOM JIMTEPATYPBI:
I'vcak, A. A. Teopusa BeposrHocTel. [IpumMeprsl M 3amaun | OnMeKTPOHHBIH pecypce|: yueGHOe
nmocodme / A. A. I'ycak, E. A. BpuunkoBa. — OIeKTpPOH. TeKCTOBBIE MJaHHBIEe. — MHHCK:
TerpaCucremc, 2013. — 287 ¢. — Pexam goctymna: http://www.1prbookshop.1/28244 html

6.2. Illepevyenn JOMOJTHUTEIBHOR JIHTEPATYPHIL:
Kmmmvog, I'. I1. Teopnsa BepoaTHOCTEH H MaTeMaTHYecKas cTaTHCTHKA: yueOHHK / I'. I1. KimmMoB.

— Mockrea: MOCKOBCKHH IrocyAapCTBeHHBIN YHHBepcuTeT HMeHH M.B. JIomoHOocoBa, 2011. — 368 c.
— PexxnmM nmoctyma: hitp://www .iprbookshop.ru/13115 html
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