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BBEJIEHHE
1. e 1 33249 H3YYE€HHA JUCITHILIHHbI

[lenp pguCIIUIMHBEL. (OpPMHpOBaHHE HaOopa OOMIENPO(EeCCHOHAIPHBIX KOMIIETEHIIHI
OakajaBpa I10 HalrpaBlIeHHIO TOATroToBKH 09.03.02 « AH(pOpMAITHOHHEIE CHCTEMBI H TEeXHOIOTHID) .

3agauyn OCBOEHHS JUCIHIUIHHEL: (POPMHPOBAHHE IIPeJACTABIEHHH O POJIH H MeCTe MaTeMaTHKH
B COBPEMEHHOM MHpe, 5Talax pPasBUTHSA, VHHBEPCAIBHOCTH €€ IIOHATHH M| IIPeJICTABIICHII,
popMHpOBaHHE YMEHHI KOHCTPYHPOBAHHS H aHAJIM3a MaTeMaTHYECKHX MOJIelell 0OObEKTOB, CHCTEM H
IIPOLIECCOB IIPH PelIEHHH 3aj[ay, CBSI3aHHEIX CO c(hepor Oyayiiei IpodecCHOHAIbHON AESTEIbHOCTH,
OBJIaJIcHHE HaBBIKAMH TOYHOIO M CXKAaTOro BBIPaKEHHS MaTeMaTHUYEeCKOH MBICIIH B YCTHOM H
IMCEMEHHOM H3JIOKEHHH, C HCIIOIB30BAaHHEM COOTBETCTIBYIOIIEH CHMBOJIMKH, TEOPETHYECKOIO H
SKCIIEPHMEHTAIbHOT' O HCCIIEAOBAHHS B IIPO(eCCHOHATBHOH JEeSTeIbHOCTH.

2. OdopyaoBaHHe H MATEPHAJIbI
[Ipaktiyeckne paloThl IO JUCIOIUIMHE «TeOopHsS BEPOSATHOCTEH H  MaTeMaTHYeCKas

CTaTHCTHKAa» IIPOBOASICA B Y4YeOHOH ayJHTOPHH C MYJIbTHMEAHa OOOPYZOBAaHHEM: IIPOEKTOP,
KOMITLIOTED, SKPaH HACTEHHBIH.

3. HammeHoBaHHE NPAKTHYECKHAX padoT

No HanmMeHoBaHHeE TeM JUCIHILIHHBI, HX KpaTKoOe Oonbe 3 HuX
TEeMbI coJep:KaHue M npaKTH4YecKas
YacoB oAr 0TOBKA,
JacoB
4 cemecTp
1 PermeHne  KOMOHHATOPHBIX — 3ajay: IIePeCTAaHOBKH, 1.5 1.5
pasMeIEHH S, COUeTaHHSI.
2 BeposSTHOCTH H CIIYUYaHHEBIE ITPOLIECCHI. 1,5 1,5

PemmeHne 3amgady Ha HEIIOCPCACTBCHHOE  BBIYHCIICHHE
BEPOATHOCTH COOBITHSL.

3 OCHOBHEBIE TEOPEMBI TEOPHH BEPOSTHOCTEH. 1,5 1,5
[IprMeHEHHE TeOopeM CIOXKEHHS M YMHOXEHUS IIPH
pEIeHHH 3a]1a4.

3 Pemenne 3ama4y Ha INpHMeHeHHe @QopMyn momHoH | 1,5 1,5
BEPOSITHOCTH, (popmyiisl balieca.

3 CxeMa HCIBITaHMH bepHyium. HameeposrHeminee ywcimo | 1,5 1,5
IOSBIIEHHH COOBRITHS B CXEME ITOBTOPHBIX HE3aBHCHMBIX
HCITBITAHHI.

3 [ IpuGim keHHEIe QOPMYITIBL B cXeMe bepHyIIn. 1,5 1,5

4 3aKOH pacIpeaeleHH I JHCKPETHOH CITYYaHHOH BEIMYHHEL. 1,5 1,5

4 BeIUHCIIEHHE YHCIOBBIX XapaKTepPHCTHK  JHCKPETHOHM | 1,5 1,5
CIIYYAHHOH BEJIMYHHEI.

5 OVHKIMH paclpefeleHHs M IUIOTHOCTH pacIpeaceineHus | 1,5 1,5
ST ORYMERT AOAANGAR ~ ~T T BEINHH,  HX

|| 3NEKTPOHHOWM NOANUCLIO
Ceprudbukar: . 12000002A633E3D113AD425FB50002000002A6 ¢ CoyuaiiHeX | 1.5 L5
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BCIITYHH.

? BapmnaIirioHHbIe Sl H HX I'padryeckoe H300pakeHHE. 1,5 1,5
8 Br100OpOoUHEBIH MeTO. T OUeYHBIE OLIEHKI. 1,5 1.5
9 IIOHSATHE HHTEepBAJIbHOIO OLeHHBaHMg. JlopepurtempHas | 1,5 1,5
BEPOSTHOCTE H IIpelielbHas OImMOKa BEIOOpKH. OIleHKa
XAPAKTEPHCTHK T'€HEPAIIbHOH COBOKYIIHOCTH IIO MAaJIOH
BEIOOPKE.
10 1,5 1,5
CraTHCTHYE CKas IIPOBEPKA THITOTES.
I KoppensaigpioHHas 3aBHCHMOCTE. KoadppuimieHt 1.5 1,5
KOPPETSIIHH.
12 JInneitHasa perpeccus. KoahpHIMEeHTHI perpecCHH. 1.5 1,5
Hr1oro 3a 4 cemectp 24 24
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4. Cogep:xaHHe NpaKTHIeCKHX padoT

IlpakTHueckoe 3aHaTHe 1. PellleHne KOMOMHATOPHBIX 3aJa4: IepecTaHOBKH,
pasMellieHHsl, COYeTAHHS.

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 MokHO 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 crmocobamm, 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 1o K aineMeHTOB (0T hpaH. "arrangement”

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

(X1, X ... 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 MPOH3BEAHH S, TTOCIIEIOBATENbHOCTD (X1, X2, , ..., Xk )

-

L
MOKHO BBIOpPaTh 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

A, =45=20
Coverannsn
k-TTOIMHOKECTRBO JAaHHOIO N-MHOKECTBA Ha3hIBAETCS K-coUueTaHHEM.
cF F
OO003HAUMM Yepe3 —# YHCIO K-coueTaHII M3 JaHHBIX N AIeMeHTOoB. DOopMyITy JId YHClIa

MMOTYYHM, pPacCcykiaas cleQyrolmnMm oOpaszoM. Ecim Kakmoe couyeTaHHE VIIOPSHOYHTh BCEMH
BO3MOKHBIMH CITOCOOAaMH, TO ITOIYYHM BCe K-TTocile JOBaTeIbHOCTEH H3 11 3JIEMEHTOB, 0e3 ITOBTOPEHHI,

TO eCTh Bce K-pa3MeIneHH .
HNHBEIMH clTOBaMH,

Clekl=A"
OTKyaa

" ki (n—k)i

2
o ﬂ(ﬂ— 1)(11— 2)..(11 s 1)
¥ k!
IIpumep 4: CKOIBKHMH CITOCOOAMH YHTATENh MOKET BEIOPATh ABE KHHKKH H3 IIIECTH HMEIOIIHXCS?
Pemmrenne: Yicino crmoco00B paBHO YHCITY COYETAHMIL H3 IIECTH KHIJKEK I10 IBE, T.€. PaBHO:

5156 _
2141 2k

[Tpeamnonaras, uTo n U K - 1lelIkle monokHTenbHBIe uHcaa H 0!=1, chopMymHpyeM OCHOBHBIE
CBOICTBA COUETaHHI.

c* A: 1!

i = 15
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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?

IIpakTHiyeckoe 3aHaTHe 2. BeposATHOCTH M CJIy4YaHHbIe IIpolecchl. PenneHue 3aaa4 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
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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,
BEPOSTHOCTh €CTh YHCIIO, XaPaKTEPHU3VIOIIEE CTEIIEHD BO3MOKHOCTH ITOSBIIEHHS COOBITHS.

IlocTaBumM nepesr coOoH 3ajiauy JaTh KOIMUYECTBEHHYIO OLIEHKY BO3ZMOKHOCTH TOT'O, YTO B3SATHI
Hayauy Imap IBeTHOH. [losBreHne 1BeTHOro Imapa OyIeM paccMaTpHBaTh B KaueCTBE COOBITHS A.
KaxxapIi 13 BO3MOKHBIX Pe3yIbTaTOB HCITLITAHHS (HCITBITAaHHE COCTOHT B M3BIEYEHHH Iapa H3 YPHEI)
HA30BEM2/IeM eHIIAPHBLIM UCX000M (d1eMeHMapHbiM cobvimiiem). STMeMEeHTapHbIE HCXOABI 0003HAYHM
yepes M, 2, W31 T.JI. B HallleM IpHMepe BO3MOXKHEL CIEIVIOIMHE 6 3IIEeMEHTapPHBIX HCXOJOB. M) -
TOSBIUICS OENBIH IIap, Wy, M3 - IOSBHIICSA KPACHBIH IAp; M4, Ws, Mg - MOSBIICS CHHHH Imap. Jlerxko
BHETh, YTO 3TH HCXOABI 00Pa3yIOT IIOJHYIO I'PYIILY ITOIApPHO HECOBMECTHBIX COOBITHH (00S3aTeIbHO
TTOSIBUTCS TOJIBKO OJHH INap) H OHH PaBHOBO3MOKHEI (IIap BEIHUMAKOT HayAady, IMapbl OJHHAKOBEI H
TINATEIbHO IEPEMEIIAHEI).

Te osreMeHTapHbIE HCXOABI, B KOTOPHIX HMHTEPECYIOIEe Hac COOBITHE HACTYIIaeT,
HA30BEM Onazonpuamecmaeyouiivii STOMY cOOBITHIO. B HarmeM IpuMepe OJ1ar ompHATCTBYIOT COOBITHIO
A (TTOSIBIEHHIO IBETHOIO IIIapa) CIEIYIOIIHE 5 HCXOMOB: M2, (03, M4, Ms, 0.

Taxrm o6paszoM, COORITHE A HAOIIOMAETCS, €CIIH B HCIBITAHHN HACTyIlaeT OAHH, Oe3pasiIHIHO
KAaKOH, M3 B3JIEMEHTAPHBIX HCXOAOB, ONAaroIpHATCTBYIOIMHX A, B HaIleM IIpHMepe A HaOIIOMAETCs,
ECIIH HACTYIUT ;, WIH M3, WIH 4, HIH Ms, WIH Ws. B 3TOM CMEBICIIE COOBITHE A ITOApa3IeIseTcsa Ha
HECKOJIbKO  SJIeMeHTAapHBIX COOBITHH (i, M3, M4, @s, M), DBIEMEHTapHOe JKe COOBITHE HE
IOAPA3AEIIeTCSA HA IPYIHe COOBITHA. B 3TOM COCTOMT pasimuiie MEeXIY COOBITHEM A H 3IIeMEHTAPHBIM
COOBITHEM (3IIEMEHTAPHBIM HCXO[OM).

OTHOIIIEHHE YHCIIa OIarorpHATCTBYIONIX COOBITHIO A 3IEMEHTAPHBIX HCXOJ0B K HX OOIIEMY
YHCITY Ha3bIBAIOT BEePOSTHOCTBIO COOBRITHI A H o0o3HayaroT 4yepe3d P (A). B paccMmarpuBacMoM
IIPHMEPE BCETO 3JIEMEHTAPHBIX HCXOA0B 6, H3 HHX 5 OIaronpHATcTBYIOT COOBITHIO A. CleI0BaTelbHO,
BEPOSTHOCTh TOTO, YTO B3ATHIHM IIap OKa)kKeTcs IBETHHIM, paBHA P (A) = 5/ 6. 3To YHCIO H JaeT Ty
KOJIMYECTBEHHYIO OIIEHKY CTEIIEHH BO3MOKHOCTH ITOSBIIEHHS I[BETHOIO IAapa, KOTOPYRO MBI XOTEIIH
HalTH. J[aIM TETePh OINPEAeTIEHIE BEPOSTHOCTH.

Bepoamuocmuvio cobvimua A Ha3pIBAalOT OTHOINEHHe YHCIa OJIaronpHSITCTBYIONHX STOMY
COOBITHIO HCXOJIOB K OOIIEMY YHCIY BCEX PABHOBO3MOKHBIX HECOBMECTHBIX 3IEMEHTAPHBIX HCXO0B,
00pa3yIONHX ITOJHYIO TPYIITY. M Tak, BEpOSTHOCTE COOBITHS A ompeiensieTcs (POPMYJIOH

P(A)=m/n,

TJe M - YHCIO 3JIEMEHTAPHBIX HCXOM 0B, OIar OIPHATCTBYIOIMX A 1 - YHCIIO BCEX BO3ZMOKHBIX
3JIEMEHTAPHBIX HCXO0B HCIThITAHH .

3necy TpPeMIoNaraeTcs, 4YTO BJIeMEHTApHBIE HCXOJBI HECOBMECTHEI, PaBHOBO3MOJKHBI H
00pPa3VIOT MOJHVYIO TPYIITY. M3 ompeneneHns BEpOSTHOCTH BRITEKAIOT CIEAYIOIHE €€ CBOHCTBA:

CBoiicTBOIL. Beposmuocms docmoeeprozo cobvimiia pasHa eouHiife.

JIeNCTBUTENBHO, €CIIH COOBITHE JOCTOBEPHO, TO KaXJIBIH SIIEMEHTAPHBIN HCXOJ HCITBITAHH
ONaronmpHATCTBYET COOBITHIO. B 3TOM ciIyyae m = 1, CIIe0BaTeIIbHO,

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

CBOHCTBO2. Bepoamuocms HeGO3MONCHO20 cOOBIMUA PACHA HYITIO.

JIeNCTBUTENBHO, €CIIH COOBITHE HEBO3MOXKHO, TO HHM OIHH H3 3IEMEHTAPHBIX HCXOIOB
HCITBITAHHS He OIarornpuarcTByeT COOBITHIO. B 3TOM cirydae m = 0, clieOBaTeIbHO,

PA)=m/n=0/n=0.

CB OHCTB 0 3. Bepoamnocmv cayuaiiHozo cobwimiis ecniv NONONCUMEeTbHOe YLCTO,
3AKAI0YEHHOe MeHCOY HYAeM U eOuHULjell.

TTAarrAammrrmarrr *vr ~ ATTT I TATITT AR YT T T T fmTroTie
e  YMEHT HMOARNGAR T e B TPUATCTBYET IIHIIL YacTh M3 OOINEro 4YHCIIa
3JIE SNEKTPOHHOW NOANUCKIO m <n,3HauuT, 0 <m/n< 1, cnegoBaTelILHO,
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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.

IIpakTHuyeckoe 3aHaATHe 3. OCHOBHBIE TeopeMbl TeOpHH BeposATHoCTeH. lIpmMeHeHHe
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
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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 NOAMUCHIO OLIFLX COOBITHIL
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e OmiH mapHK OelbIH, a ABa APYTHX YEPHEIE,

¢ Bce TpH 1IapHKa YepHBIE

12. IIpaBHIBHBIN HIPAIBHBIN KYOHMK Opocaercsa 3 pasa. llocunrares BEpPOSTHOCTH CIEAVIOIIHX
COOBITHH:

e Bce TpH pasa BRINAJET IECTEPKA,

e Bce TpH pa3a BEIIAIET OTHO M TOXKE YHCIIO.

13.Tpu paza Opocaercss MOHETAa JOCTOMHCTBOM 5 CAaHTHMOB. HaHTH BepOSTHOCTH CIEIVIOIIHX
CIIYYaHHBIX COOBITHII:

e A —Bce TpH pa3a BBEINAJET IH(ppa”,

e B -“mudpa Bemager 1 paz”,

e C - “1mmdpa BeOIaAeT OONBIIOE YHCIIO pa3, YeM Iepl”,

e D - “Iudpa BeIIAAET 2 pasza’.

14. U3 OykB crmoBa “TIONIOC” HayrajJ BeIOHparoTcad JBe OVKBEI JHA 3a JIPYTOH. BEIIMHCaTh
IIPOCTPAHCTBO 3IIEMEHTAPHBIX HCXO0B.

15. Konrponep, nmpoBepsasa xkadectBO 400 m3genuid, yCTaHOBHI, YTO 20 H3 HHX OTHOCSTCS KO 2
COPTY, @ OCTAIIbHEIE K IIepBOMY. HalTH 4YacTOTy M3 EIHH IIEPBOTO COPTA, YaCTOTY H3IEIIHH 2 copTa.

16. Cryment 3HaeT 14 Bompocor 3 20. B Owinere comepxmurcsa 3 Borpoca. HalTH BepOSITHOCTH
TOT'O, YTO CTYIAEHT OTBETHT XOTS OBl HAa OIMH H3 HHX.

17. U3 smmuka, B kotopoM 90 rogHeixX getajied M 10 HerogHBIX AeTaleH Hayaayy BeIOpaHbl 10
Heraiaer. PaccunTaTh BEpOATHOCTH TOT'O, UTO BCE BEIOPAHHBIE JIeTAIH TOAHEIE.

18. B smmke 20 geranmen, 15 M3 KOTOPBIX OKpalleHbl. M3 sipka BRIOHPAIOTCS ITPOH3BOIBHBIM
obpazoM 4 gertarm. HalTH BEpOSTHOCTE, YTO OHH BCE OKpAaIllCHBI

19. B soke S5 OelbIX IIapoB, 2 YepHBIX H 3 KpacHBIX. KakoBa BEPOSTHOCTH, YTO JBa BBRIHYTHIX
1mapa OyayT OJHOIO I[BETA.

20. YCTpOHCTBO COCTOHT H3 IIITH SJIEMEHTOB, M3 KOTOPBIX JBa HM3HOIIEHBI. [IpH BKIIOYEHHH
YCTPOHCTBA BKIIFOYAIOTCS CJIIVYAHHBIM 00pa3zoM JBa 3IeMeHTa. HaHTH BEpPOATHOCTH TOrO, YTO
BKJTFOUEHHBIMH OKaKYTCS H3HOIIIEHHBIE 3IEMEHTEHL.

21. U3 n wm3zmemmii, cpeld KOTOPHIX K OpakoBaHHBIX, Hayjaady Oepercsa k m3pemnmi. Kakopa
BEPOSITHOCTE, YTO BCE OHH OpaKOBaHHEIE

22. B ypHe a OempIX H b yepHBIX mapoB (a 62,b>3 )A3 ypHBI BBEIHHMAIOT Cpa3y 5 IIapoB.
HalTH BEpOSATHOCTE P TOTO, UTO 2 H3 HUX OYAYT OEIBIMH H 3 Ye PHBIMH.
23. UrpanpHasg KoCTh OpocaeTcs OQHH pas3. HanTH BepoSTHOCTH COOBITHH -

® d. Hd KOCTH BbIIAJIO HESTHOCS HICIIO OYKOB
* 0:Ha KOCTH BBIIIAJIO HE MeHee 5 OYKOB
* C: Ha KOCTH BBIIAIIO He O0lee 5 OYKOB

IIpakTnyeckoe 3anarue 4. Pelnenne 3a1a4 HA npuMeHeHre (popMy.J1 OJTHOH BEPOATHOCTH,
¢dopmy.asl baneca.

Ileanb: QopmipoBaHHE IIpeACTAaBIeHHS 00 OCHOBHEIX TeOpeMaX TEOPHH BEepPOSTHOCTEH H
METOJIaX UX IIPHMEHEHHS IS PEIeHS 3a4ay.

Teopernyeckasi 4acrThb:

BeposaTHOCTE COOBITHS A, KOTOPOE MOKET HACTYIMTL JIHIIL IIPH ITOSBIEHHH OIHOTO H3
HECOBMECTHBIX COOBRITHI-THIIOTE3 Bi, B.,....B,, 00pasyroonpgix IIOIHYIO TIPVIIIY, PaBHa CYMME

IIPOM3BEAEHHI BEPOSATHOCTEH KaXKIOH H3 THIIOTE3 HA COOTBETCTBYIOIIYIO YCIOBHVIO BEPOSTHOCTH
COORITHS A

I [OKYMEHT MOAMUCAH \)
SNEKTPOHHOM NOANMUCHIO :-
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rie P(B)) + P(B,) +...+ P(Bn) = 1. IlpuBegeHHYI0 (DOPMYITY Ha3BIBAIOT (Qopmyioii HOMHOI
GepPOSNHOCHIIL

Ecrmn coOpiTHE A yiKe MPOH30IIIO, TO BEPOATHOCTH THIIOTE3 MOIYT OBITH IIepPeOlleHeHHI I10
dopmyiiam baiteca:

IIpumep.
[I9Th KYypPCaHTOB OJHHAKOBOE YHCIIO Pa3 CTPEIISIOT IO OTAEIBHBIM ITSTH MHINEHSM. Pesyiabrar
B) P(B;)xP,[A) ( |
P, B |= ' i=12,...,n
AV P(__ A) ._ ’ _.

CTPeIILOBI TAKOR:

TIEPBBIH H BTOPOH KYPCaHTHI ITOpPakaroT TPH MHILIEHH H HMEIOT JBa ITpoMaxa (coObsITHe B));

TPETHI KYPCAHT ITOpaXkaeT JBe MHIIIEHH H HMeeT TPH ITfpoMaxa (coObITHE B);

YeTBEPTHIA H IIITBII KYPCAHTHI IIOpaKalOoT OHY MHIIIEHh H HMEIOT YeThIpe IpoMaxa (CoORITHE Bj).
Hayrayg OepeTcs MHIIIEHb, OHa OKa3alach IopakeHHOH (coOpiTHe A). OIpellelIHTh BEPOSTHOCTD

TOr'0, UTO 3Ta MHIIEHD ITOPaKEHA IIEPBBIM KYPCAHTOM.

Pemienne: P(B;) =2/5, P(B,) = 1/5, P(B;) = 2/5, Pgi(A) = 3/5, Pga(A) = 2/5, Pes(A) = 1/5. Ilo dpopmyrie

Baiieca orpeeinM HCKOMYE BEPOSITHOCTB:

~ P(B;J2Pg(A)
P,(B, )=——=2%
p,B |=—PPAD =0,6
U231 .2 21
T+ kT
5555 5 5

3aaun ¥ YOpaKHeHH 5

Bapuauwm 1. llpn HccnegoBaHMM KPHMHIHOIEHHOH OOCTAHOBKH B HEKOTOPOM TIOpPOJIE BCE
IIpaBOHAPYILEHISI, COBEPIIEHHBIE 3a TIOCIEIHIE 5 MecAlleB, ObIIH PacIIpeflelIeHbl 10 TPEM I'PYIMIaM B
COOTBETCTBHH C paHOHAMH ropojia. B nmepeon rpyrme okasaaock 70 %, BO BTOpoH — 23 %, B TpeThel —
7 % BcexX IpaBOHAPYIIEHHH. BepOSTHOCTh TOr'O, YTO IIPABOHAPYIMHTEIIEM SBIISETCS YEIIOBEK MIIAJIIIE
25 JIeT IS KaXKIOH I'PYIIEI paBHA COOTBETCTBEHHO 0.6, 0,35 u 0,1. Ornpeaenurs BEPOSTHOCTEL TOTO,
YTO BEIOPAaHHOMY ITPOH3BOJILHO IIPABOHAPYIIMTEIFO OKAXKETCSA MEHBIIIE 25 JIET.

BriOpaHHOMY IIPOM3BOIBHO TIIPABOHAPVIINMTEIIO OKa3aloCh MeHbIe 25 JeT. Hanru
BEPOSITHOCTH TOT'O, YTO BTOT YEIIOBEK H3 IIEPBOH I'PYIIITHL.

Bapuanm 2. CTpenkoBoe OTJelIeHHE MTOIy4YHiIo 10 BHHTOBOK, M3 KOTOPBIX 8 IIPHCTPENSHHEIX,
IBE HET. BepoATHOCTh IIOIMafaHHsA B I[ellb H3 IIPHCTPESIHHOM BHHTOBKH paBHa 0,6, a H3 HE
npuctpensHHor 0,4. KakoBa BEpOSITHOCTh, YTO CTPEIIOK M3 HayAauy B3STOH BHHTOBKH IIONAJET B I[EMb
IIPH OJJHOM BEICTPETIE?

CTpeInoK Imopaswi 1[ellb. KakoBa BEPOATHOCTD, UTO OH CTPEIISIT U3 ITPHCTPEISIHHOH BHHTOBKH?

Bapuaum 3. B palioHe 24 yenoBeka o0y4aroTcsI Ha 3a0YHOM (paKyIIbTeTe HHCTHTYTA, H3 HHX 6 —
Ha (PH3HKO-MaTeMaTHYecKoM (akyinbTeTre, 12 — Ha arpoHOMHYeCcKOM (paKylpTeTe, 0 — Ha
SKOHOMHYECKOM (DaKylIbTeTe. BEpOSTHOCTEH YCIIEINIHO CAaTh BCe 5K3aMEHBI Ha ITPEACTOSIINEH CECCHIH
I CTYJEHTOB (PH3HKO-MaTeMaTHYecKoro (pakynbTeTa paBHa 0,6, arpOHOMHYECKOro (paKyJIbTeTa —
0,76 B sKOHOMHYecKoro (akyibrera — 0.8. HalilTH BepOoSATHOCTh TOrO, YTO HayJauyy B3ATBIH CTYIEHT,
CIABIIHI YCIIEIIHO BCE SK3aMeHbI, OKaXKeTCs CTYAEHTOM 3KOHOMHYECKOr0 (paKyIIbTeTa.

KakKoBa BEPOSITHOCTD, UTO CTYAEHT CAACT 3K3aMEH?

Bapuanwm 4. B rpyimie MIJHMIEHCKOTO KOJUIEMXa I. BpPIOKOBO, COCTOSIIEN H3 PaBHOLO
KOJIMYECTRA IOHOIIEH H JeBYIIEK, 3% BceX roHoIeH H 0,25% BeeX JeBYIIEK CTPALarOT JallbTOHH3MOM.
KakoBa BepOATHOCTH TOrO, YTO Hayraj BBRIOpAHHOE JIHIIO CTpajacT MalbTOHH3MOM? ECIH Hayrapg

BEI ACKYMEHT NMOANMUMCAH YOATHOCTH TOT'O, YTO 3TO FOHOIIA?
SNMEKTPOHHOW NMoAnuchbio |
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Bapuanm 5. Ha mpempHsaTHi, H3rOTaBIMBAIOIIEM JABEPHBIE 3aMKH IS aBTOMOOIUIEH, TIEPBEIH
IeX IIPOHU3BOIUT 25%, BTOpOH — 35%, TpetHi — 40% BceX 3aMKOB. BepOSTHOCTE, UTO 3aMOK OyIeT
BCKPBIT YTOHIINMKAMH, II0 CTAaTHCTHKE COCTaBIIIET 3%, 4%, 2% coOoTBeTCTBEHHO. HalHTH BepOSTHOCTH
TOr'O, YTO B CIIYYAHHO BEIOpAHHOM aBTOMOOMIE C 3aMKaMH JAaHHOI'O 3aBOfa, OYJET BCKPHITA JIBEPE.
Ecim 3aMOK OKasalICs B3JIOMaH, KaKOBa BEPOSTHOCTH TOTO, YTO OH OBLII ITPOM3BEIEH B TPETHEM IIEXE
3aBoJa?

Bapuanum 6. Ha npombinmieHHol 30He UTK 023/1 pabGortaroT aBe OpHrajapl pabouynx: IepBas
IIPOH3BOAUT B CPEJHEM ¥4 IIPOAYKIIHH ¢ IIpolieHTOM Opaka 4%, BTopas — 4 MPOAYKIHH C ITPOLIEHTOM
Opaka 0%. HalTH BepOSTHOCTH TOrO, YTO B3ATOE HayTaJ H3JelIHe a) OKa)keTcs OpaKoBaHHEIM, O)
HM3TOTORIIEHO BTOPOH OpHUIaJoH IIPH YCIIOBHI, YTO H3EIHME OKaXeTCSI OpaKOBAaHHBIM.

Bapuanm 7. B tmipamuge 10 BHHTOBOK, H3 KOTOPHIX 4 CHaOKeHBI ONTHYECKHM ITPHIIETIOM.
BeposSTHOCTH, TOr'O, YTO CTPENIOK IOpasHT MHIIEHL IIPH BBICTPEIIE H3 BHHTOBKH C OITHYECKHM
IPHIEIOM, paBHA 0,95 1i1g BHHTOBKH Oe3 oIrrHyecKoro mnpuiena — 0,8. CIpeloK Imopasiil MHUIIEHD U3
HayJdady B3SITOH BHHTOBKH. UTO BEpPOSATHEE. CTPEJIOK CTPEILLI U3 BHHTOBKH C OITHYECKHM IIPHI[ETIOM
W 6e3 Hero?

Bapuanm 8. B crienHaIH3HPOBAaHHYIO OOINBHHIYY ITOCTYIIAIOT B cpegHeM 50% c 3aborneBaHHEM
T, 30% - ¢ 3abGoneBanneM K, 20% - ¢ 3aboneranneM M. BepOosATHOCTE ITOIMHOro HaneuyeHnsa 0onesHu T
paBHa 0,7, mima OomesHeH K m M 5TH BepOSTHOCTH COOTBETCTBeEHHO paBHBI 0.8 u 0,9. Kakora
BEPOSATHOCTEL TOI'O, YTO ITOCTYITHBIIIMH OOIBLHOH OVAET BBIMHMCAH 340POBBIM? ECIH OOJIHHOH BBIIIHCAH
3OPOBEIM, KaKOBA BEPOSATHOCTh TOT'O, UTO 3TOT OOINBHOHN CTpajaal 3adoneraHmeM M?

Bapuanm 9. B KOMITBIOTEpHOH 0asze JaHHBIX COMEP KATCS JaHHBIe 00 YrOHAaxX aBTOMAIIMH ITO
TPEM paroHaM ropoja. B cpegHeM 3a MecsIl H3 IIEpPBOro paioHa rmocTyrnaer 10 coolIueH M, H3 BTOPOro
— 6, U3 TpeThero — 4. BeposATHOCTh TOr0, YTO YTHAH JIETKOBOH aBTOMOOHIIb VIS KaKIOro H3 PallOHOB
cootBeTCcTBEHHO — 0,9; 0,8, 0,7. KaKkoBa BEPOSATHOCTH TOI'O, YTO OUYEPEAHOE COOOINEHHE — 00 YIOHE
JIETKOBOr'0 aBTOMOOWIA? KakoBa BEpPOSATHOCTH TOrO, YTO YTHAHHEBEIN JIETKOBOH aBTOMOOWIL U3
TPETHETO paHoOHAa?

Bapuanm 10. KoMaHaa CTPENKOB MIUIHIIEHCKOIO KOIUIEA KA ropoja BproKOBO COCTOHMT H3 5
YEJIOBEK, TPOE M3 HHX IIOINMAJar0T ¢ BEPOATHOCTRIO 0.8, a mBoe — ¢ BeposaTHocThio 0,6. Haymauy us
KOMAaHJIbI OEPETCS CTPEIOK H ITPOM3BOANT BEICTPEN. KaKoBa BEPOSATHOCTh TOT'O, YTO CTPENIOK ITOMAIET?
Ecimm cTpeliok Mmomnami B Ielb, TO KaKOBa BEPOSTHOCTD, YTO 3TO OAHH H3 TpeX (OJHH H3 JBYX)?

IIpakTnyeckoe s3aHsarHe 5. Cxema mcnbIirTaHui bepuym. HanseposrHelinee 4nCI0
MOABJICHHI COOBITHS B cXeMe NMOBTOPHBIX He3ABHCHMbIX HCIIBIT AHHIL

IHeab: QopmMupoBaHHE IIpeACTAaBIEHHS 00 OCHOBHEIX TeOpeMaX TEOPHH BEPOSTHOCTEH H
MeTOJIaX HX IMIPHMEHEHHS IS PEIlleHIs 3a4ay.

Teopernyeckast 4acrThb:

HcnplTaHHe, B pe3yibTaTe KOTOPOIO OKHAAETCS HACTYIUIEHHE HHTEPECVIOINEro HAac COOBITHSL
MOKHO MHOTOKPAaTHO TIOBTOPSATH. I TIaBHBIH BOIIPOC KaXKAOTO IIOBTOPEHHMS — ITPOM3OHIET HIH HE
IIPOM3OHIET 3TO COOBITHE? A BO BCEH CEPHM ITOBTOPEHHH BaXHO 3HATh, CKOJIBKO HMMEHHO pa3 OHO
MOJKET ITPOM30HTH HIIH He ITPOM30HTH. Harprmep, KakoBa BEPOSATHOCTH, YTO ITPH IISITH OpOCAHHSIX
MOHETEI «Opel» BBEINAAET PoBHO 4 pasza? llBenmapckmii maremMarHk Havaina XVIII Beka ko0
bepHymim o0BeUHIIT TTOJOOHBIE BOIIPOCHI B EIHHYIO BEPOSTHOCTHYIO CXEMY, KOTOPYIO ITPHHSTO
Ha3bIBaTh CXEMOH bepHYIIIH.

PaccMaTpHBalOT N He3aBHCHMBIX IIOBTOPEHHI OJHOTO H TOrO JKE€ HCIIBITAHHA C JABYMS
BO3MO’KHBIMH HCXOAAMH: «YCIIEXOM» H «HEyIauen». BepOosSTHOCTh «YyCIleXa» paBHa P, a BEPOSTHOCTH
HeyJlaul paBHa (. M3BecTHa (opmyna p+q=1. TpeOyeTcs HAHTH BepOSATHOCTh Pn(X) TOro, 4YTo B 3THX

ITIOBTODEHM X ITDOH3OHIET DOBHO X «VCIIEXOB)Y.
C JOKYMEHT NOoAarnncAH
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Pﬂ(}{) _ Ci px qn—x

IIpumep. M3 ypHEL, comepxaiien 2 OelbIX H 6 YePHBIX IIapOB, HayAauy BRIOHPAETCS ¢ BO3BpalllcHHEM
S pas3 nmoapsa ofauH map. IlogcunTaTh BEPOSTHOCTE TOr'O, UTO 4 pasa IMOSABHTCS OSIIBIH IIap.
Pemienne: B TpHBeJeHHBIX BEHINIE 0003HaueHHSIX n=8; p=1/4; ¢=3/4; x=5. McKOMyIO BePOSTHOCTH
BBEIYHCIISIEM TI0 (hopMyJie bepHyIUIH:
4
P,[5/=C: 2=
4)14] 1024

DopMyna bepHyYIIH ITpH 3aJaHHBIX YHCIIAX P H N IIO3BOJISIET PACCUHTHIBATh BEPOSITHOCTh JIFOOOH

gacToThl X (0 < X < n). Bo3HHKaeT ecTeCTBEHHBIH BOIIPOC, KaKOH 4YacToTe OyJIeT COOTBETCTBOBATh
HaHOOJIbIIIASI BEPOSTHOCTH?

[ IpeqTomoxmM, 4TO TaKasl YacToTa CYIIECTBYET, M IIOIMBITAEMCS €€ OIPENEINUTE U3 YCIIOBHS, UTO
BEPOSITHOCTE 3TOM YACTOTEI HE MEHBIIE BEPOITHOCTH "TIPEABIAYIIEN" H "ITOCIIE IYIOIIEN" YaCTOT:

P.(X) = Py (x-1); Py(X) = P, (x+1) (™)

[TepBoe HepaBeHCTBO (*) ITpeacTaBIsAeTCS B BHJE!

X X nh—x x—1 x—1 n—x+1
C,P q
(f - P

=

X = pi— px 4+ p

pPAglxEap+ p
XEnp+ p

yro sxkeuBamentHo !~V L X . OTCIOza CIeLyeT:

Pemras BTopoe HepaBeHCTBO (*), MomyyHM
X=np—y

TaknMm oOpa3oM, YacToTa, HMEIOM[as HaHOONBINYI) BEPOATHOCTh (HAHBEPOSTHEHINAs YacToTa),
OITpelelIgeTCs JBOHHBIM HepaBeHCTBOM:

NP—g=Xx=hp+p

Ecmn nptp — menoe umcno (Torza M np—q — IeNIOe YHCIO), TO JBe YacTOTHL X—Np—q H X=np+p
00nagaroT HaHOONIBIIEH BEPOSTHOCTEIO.

3agaun B ynpaxHeHH s

1. Kaxnaein gens akipi xKopriopaiiin ABC rmogHHMaroTCcs B IIeHe HIIH ITaJar0T B IIEHe Ha OJHH ITYHKT C
BEPOSTHOCTSIMH COOTBeTCTBeHHO 0,75 1 0,25. Haliti BepOsSTHOCTH TOr'0, YTO AKI[HH IIOCIIE IIECTH JTHEH
BEPHYTCSA K CBOEH II€PBOHAYAIIBHOH IleHE. IIpHHATE YCIOBHE, YTO H3MEHEHHS ILIEHBI aKI[HH BBEPX H
BHH3 — HE3aBHCHMBIE COOBITH L

2. MoOTOpEl MHOTOMOTOPHOI'O CaMOJIETA BBIXOAST H3 CTPOS BO BpPeMS IIONETA HE3aBHCHMO OJHH OT
IPYTOro ¢ BEPOSTHOCTHIO P. MHOIOMOTOPHBIH CaMOJIET IIPOJOJIKAET JIETETh, eCIIH padoTaeT He MEHee
IIOJIOBHHEI €ro MOTOpPOB. IlpH KakMX B3HAUYeHHSIX P JIBYXMOTOPHBIH CaMOIET HaIEKHeH
YETRIPEXMOTOPHOI'O CaMOJIETA?

3. bpuraga u3 gecsary 4eaoBeK HAET o0emarh. MMEerTCsa JBe OQHMHAKOBBIE CTOJIOBBIE, H KaKIBIH YJIEH
OpHrapl HE3aBHCHMO OAHH OT APYroro HAET obemaTh B MOOYIO H3 3THX CTOJIOBBIX. ECIH B OIHY H3

OJOKYMEHT NMoAgrncAH ’ Pel

Ka SNEKTPOHHOW NOANMUCHIO “@XIOH H3 CTOIOBBEIX, UTOOBI BEPOSTHOCTH
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4.11yCTh BCXOXKECTh CEMSH IIIeHHUIEI cocTaBisaeT 90%. Uemy paBHa BepOSTHOCTH TOrO, YTO H3 7/
ITOCESHHBIX CEMSIH B30OHIYT 57

5. Ecnin B ceMbe 4eThIpe peGEHKA, UTO BEPOSTHEE: 3TO JBa MalIbYHKa H JBE JEBOYKH, IIH TPH peOEHKa
OJTHOTO TIOJIa M OAHMH JApyroro mnomna? IIpHHSTE BEPOSTHOCTH TOrO, YTO JAHHBIM PEOEHOK — MallbUHK,
paBHOM 0,5,

0. KarmraH KopaOms Iepel BRICAIKOH JecaHTa IPHKa3al BREIITYCTHTE ITO0 OeperoBOH ITOJIOCE JIHHOH
200 meTpoB 20 peaKTHBHBIX CHAPSAOB, OITAcasCh 3aMAaCKHPOBAHHBIX OHEBBIX TOUeK. Baoms Oepera B
3eMIIEO OBLII BPBIT OVHKED JNIHHOHN 20 METPOB.

a) HaliTH BeposITHOCTE TOro, YTO 4 cHapsa ITOMajaIH B OYHKED.

b) HaliT HaHBepOATHEHIIIEE YHCIO CHAPSAIOB, ITOITaBIIHNX B OYHKED.

IIpakTHueckoe 3ansaTHe 6. IIpund/m:kenHbIe (popMy.Jibl B cxeMe b epHyJLIn.
Ileab: QopmupoBaHHE IIpeACTaBIeHHS 00 OCHOBHBEIX TeOpeMaX TEOpPHH BEpOSTHOCTEH H
METOJIaX UX IMIPHMEHEHHS JUIS PEIEHIS 3a1ay.

Teopernueckas 9acThb:
HemocpenctBeHHOe IpuMeHeHHe (POpMYIIbI bBepHYINIH ITpH OOJIBIIOM YHCIE HCITBITAHHIA

CBSI3aHO C TI'POMO3JKHMH BBIUHCIIEHHSMH. [losToMy Ipu Ooimpomx f BMeCTO Hee, KaK ITPaBHIIO
HCIIONB3YIOT IMPHOIHKeHHBIe (hopmyiisl [IyaccoHa m MyaBpa-Jlamiaca.

Dopmyna Ilyaccona
- I
Ecm 4mcro HenbITaHmi /! 1OCTaTOYHO BEIIHKO, a BEPOSITHOCTD ' nocratouno Mana, IpHYeEM HX
=n-n .m0 onpg < LU
IIPOH3BEACHIE H=""F He Maro M He BENHKO (OBBIUHO JOCTATOYHO YCIIOBHII / Lo pg < ), TO
ol g
BEPOSATHOCTEL " MOKHO ITPHOTIKEeHHO HaHTH 1Mo popmytie IlyaccoHa:
[|'m = l
FPilm =

|
i |
Jokansnan meopema Myaspa-/lannaca

s 1 {r
Ecm 4HCcI0o HCIBITAHHH H AOCTATOYHO BCIIHKO, 4 BEPOATHOCTH { H ¥ He OYeHBh OJIHM3KH K

i 1000 npg = 2[]) eyl

HYIIHO (GﬁLI'L]HD HJOCTAaTOYHO }"GJIGEI]IUI ., TO BCPOATHOCTD ! MO HO

pHOIHKEHHO HaHTH 1o (popMmyne MyaBpa-Jlamaca:

]
Pim = X

.||.'i'l|'2l[‘.'

M — ] —
= —F, X = o= -

Fre - Jnpg 2T

¢yuxip ["aycca.

Humezpansnaa meopema Myaspa-/lannaca

- S| A I T T
B yCIOBHSX ITOKaIbHOH (bﬂpM}fHLI Myagpa-Jlarraca BeposSITHOCTh : :

fil . " -
HHCIIO YCIIEXOB il BaKITFOYEHO MCEAEIAY " H -, MOZFHO ]’[pHﬁJIH}KEHHG HAHTH 110 HHICIPAJIbHOH

dopmyire MyaBpa-Jlaroiaca

TOTO, YTO

Poimy=m=m, =W x, =

L T B | Ny 15 ) ] ( e
L= =, Pix=—=r "l -

[NOKYMEHT NMOANVCAH 11 JIaIoTaca
SNEKTPOHHOWM MOAMUCHIO Dymian |
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3HaueHne pyHKINI ['aycca u Jlammmaca HaXOmaTcs IT0 TaOIHIIaM.

IIpumep. BepogarHocTts «cOos» B paboTe Tele()OHHOH CTAHI[HH IIPH KaKIOM BBI3OBE PaBHa U DU

IIoctyrowio 1000 BeI30BOR. OIpeZie IMTh BEPOSITHOCTD JIEBITH «COOEBY.

= 1000, wm =9 p=0007

H — ? —
Pemrenne: I1o YCIIOBHIO 3aJ1d1H : HGCI{GHBI{}" HJOCTATOYHO BEIIHKO, /

g 7 F L)

JOCTATOYHO MAIIO , TO JUIA BEIYHCIIeHHsT " MOJKHO HCIIOIB30BaTh popMymry IlyaccoHa.

g
|

= = 'Ir‘ Eli| l‘] = :
VMeeM a=i-p= VOO0 0,007 =7 . OTKY A g

HpHMEp. BEPDHTHDCTL TOro, 41O IIPH aBTOMATHYECKOH INTaMIIOBKE H3IEIIMH OTAEIIbHOE H3AEIIHE

g
10> Kaxoea BEPOSATHOCTE TOr'O, YTO B Imapruu u3 1000

I'-l'

= (1. 1014

OKa R CTCH 6pﬂKGEﬂI—H—[BIM:, IIOCTOAHHA H PdBHA

H3IeHH PoBHO 40 oKaxkeTcs OpaKOBaHHBIMIL?

— — — , — | — =101 9%
Pemienne: [10 yCIOBHIO 3a1auH = 1000, m =450, p=0.0 g=1-p=1, b. TeopeTHYECKH MOKHO

HCITONIB30BaTh (popMyny BepHymm. OfHAaKO ITOJyYEHHOE BBIpakeHHe OyJeT CIHIIKOM I'POMO3IKO,

IIO3TOMY yIo0HEH IIPHMEHHTH JIOKAJIIbHYIO hopMyITy Myagpa-Jlaroraca.
— S 5 —47 5 -0 ( _ 47 5 - )
g = 1000 0,050,955 =47, 5 = 20 Tax " npg = o470 = 0,829 ? TO
40—-1000-0,05 40— 50 .
v= _ = = =], 45 _ _
47.5 0,542 @ vl =@ L4 =w 145 =0, 1394
(3HaueHHe () YHKITHH HaXOAHM 110 TabnHie). CleloBaTeIIbHO,
1 _ o 01384
o 40 = il —1.453) 5= ————=0.,02
' JAT. 5 0,592

IIpumep. BeposarHOCTh IIONMagaHHS B IIENb H3 CKOPOCTPEIILHOIO OPYAHMS IIPH OTAEIIBHOM BEICTPEIE
paBHa 0,75. HANTH BEPOSTHOCTH TOr'O, UTO IpH 300 BEICTPEIIOB YHCIIO ITOIagaHui OyaeT He MeHee 210,
HO He Ooree 2307

Pemienme: [I0 VCIIOBHIO 3ajaum =300 p=075g=1-p=0,25m =210.m. =230

s

P20 = 230 - -

HaXOXJICHHSI BEPOSTHOCTH " BOCITONB3yeMCS HHTerpalbHOH (opMmynoH MyaBpa-
Jlarmtaca.
i-p=300-0,75=225 \Jnpg = J300-0,75.0,25 = J56,25 = 5 rorma

210-225 —15 230 -225 3
X o= = —— = —2 T = —=0,07

30,25 7.5 ) 50,25 1.5
Crie1oBaTEIBHO,
Pooo2l0= w230 = 0,07 —dy =2 = 0,0 (o 2 =10, 2456
+0.4772=0,7258

3aa4yn B ynpasKHeHH 5

Buiumamensno npoumiime yenoeus 3aoauil 1 evioepume HyxcHvio gpopmyay (Bepuynnu, Ilvaccona i

Myaepa-Jlannaca)

1. 3aBox H3roTroBHTENL OTIIpaBHI Ha Oa3zy 12000 moOpokauyeCTBEHHBIX HM3AEIHH. YHCIO H3IEIIHI
(05"

IIOBPEKIEHHBIX ITPH TPAHCIIOPTHPOBKE, COCTABILSIET B CPETHEM '. HaliTH BepOosSITHOCTH TOT'O, YTO
Ha 0a3y IOCTYIIHT: a) He OoJlee TpeX MOBPeKIeHHBIX H3JENH I, 0) X0Ts OBl JBe IIOBPEKIAEHHBIE.
2 JOMENT DORNMEAN 00 He3aBHCHMBIX HCTBITAHH papHa & =~ o
- ANEKTPOHHOWM NOAMUCHLIO P -
Haj Ceprinukar: |1 112000002A633E3D113AD425FB50002000002A6 ) 750 pa3; 0) 710 pas.
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3. Bcxoxects ceMSH JTaHHOrO pacTeHHs paBHa 0.9. Haiitm  BepoArHOCTE Toro, yro u3 900
IIOCAKEHHBIX CEMSH YHCIIO IIPOPOCIIHX 3aKITHYeHO Mexay 790 u 830.

4.  MmuieHs COCTOHT U3 TPeX ITOINAPHO HellepeceKarouxcsa 30H. [IpH ofHOM BEICTPENE IO MHUIIIEHH
BEPOSATHOCTE IIONAJAaHHS B IIEPBYIO 30HY IS JaHHOro crpeinka 0,5. [im1g BTOpoH M TpeTeH 30H 3Ta
BEPOSITHOCTE COOTBETCTBEHHO pPaBHEL (0,3 1 0,2. CTpenok IMpOoH3BOANT 6 BRICTPEIOB IO MIINIEHH. HalTH
BEPOSITHOCTE TOTO, UTO ITPH 3TOM OKa’KeTCS 3 TOIafaHHs B IIEPBYIO 30HY, 2 ITOIAJaHHsI BO BTOPYIO U |
TIONAJaHHA B TPETHIO 30HY.

5. BeposSTHOCTH BBIXOJA H3 CTPOS OJHOIO 3JIeMEHTa YCTPOHCTBA, B TeYeHHH t yacoB paboTHl, paBHa
0,002. KakoBa BEpOSATHOCTH TOro, uro 3a BpeMsa t u3 1500 He3zaBHCHMO padOoTaroOlX 3IEMEHTOB
BEIHET H3 CTPOS: a) 4 31eMeHTa; O) He Oomee JBYX 3IIeMEHTOB?

0. CkKompkO pa3 ¢ BeposTHOCTRIO 00,0484 MOXHO OXHIOATh ITOSBIEHHSA COOBITHI A B 100

HE3dBHCHMBbBIX HCIIBITAHIAX, €CJIM BEPOATHOCTE €I'0 ITOABIICHHA B OTACIIBHOM HCIIBITAHHH PdBHA 0:,5

— y= &
7. BeposTHOCTE IMOSBIEHHS COOBITHA A B KaXaoM U3 900 He3aBHCHMBIX HCIBITAHII paBHa / .

HaltH BepOosATHOCTE TOTO, YTO COOBITHE A Impon30oHAeT He MeHee /10 pas u He Gomee 740.

8. JIBa paBHOCHIILHBIX IITaXMAaTHCTa HIPArOT B IMaXMaTel. UTO BeposTHeE: a) BEIHTPaTh OJHY ITAPTHIO
13 IBYX HIIH JBE IMAapTHH M3 YeThIpeX, O) BEINIPaTh He MeHee ABYX ITapTHH H3 YeThIpeX WIH He MeHee
TpeX IMapTHH U3 IITH? HUUbH BO BHIMAHHE HE IIPHHHUMAIOTC 5L

9. BepoATHOCTH HOITYCTHTHL OMMMOKY IIPH Habope TeKcTa, cocrosarero m3 1200 3HAKOB, COCTABIISAET
0,005. HaiiTH BepOoSTHOCTH TOT'O, YTO IPH Habope OyAeT JOIMYIIeHO: a) 6 OImHOOK, 0) XOTS OBl OJHA
OImoOKa.

10. B ropome N n3 xkaxaeix 100 ceMen 85 HMEIOT IIBETHBIE TEIEBH30PEI. KaKOoBa BEPOSTHOCTE TOTO,
yro 13 400 cemen 340 HMeIOT TaKHe XKe TEJIEBH30PHI.

11. KaKoBa BEpOSTHOCTh TOTO, UTO M3 2450 ImaMIl, OCBEIIAOIIX VIHMI[Y, K KOHI[Y rofga OVIyT I'OpPeTh
or 1500 go 1600 mamm? Cunrarh, YTO Kakaas namiia OyIeT TOPETh B TEUEHHH I'Ofa C BEPOSTHOCTEIO
0,04.

12. B cempe 6 mgeren. HalTH BEpPOSATHOCTh, UTO B JAHHOH CEMBE HE MEHee ABYX MAIbYHKOB, HO HE
Oonee YeThIpeX. CUHTATh BEPOSATHOCTE POXKACHISA MallbYHKa M JEBOYKH 0,5.

IIpakTHYecKkoe 3aHATHE 7. 3AKO0H pacipeJeieHHs CJIYIAHHOH BeJIHYHHbL

Ileab: (opMHpOBaHHE IIPeACTAaBIEHHT O cIoco0axX ITOCTPOEHHS 3aKOHA  PacIipejlelIeHIs
CIIYYaHHOH BEIINYHHEI.

Teopernueckasi 4acTh:

Hapsamy co ciaydyalHBIMH COOBITHSMI, OJHMM H3 OCHOBHBIX IOHSTHI TEOPHH BEPOSTHOCTEH
SIBISIETCS TIOHSTHE CIYYAaHHOH BEIMYHHBI — BEJIMYMHBI, YHCIEHHOE 3HAUEHHE KOTOPOH ITPHHHMAET
pasMyHbIe 3HAYEHHUS B 3aBHCHMOCTH OT Pe3yiIbTaTa CTOXACTHYECKOIO SKCIIEPHMMEHTA WM OIIBITA.
[IprvepaMH CITyYaHHBIX BEIIMYHH MOTYT SBJISTHCS. YHCIIO JOPOXKHO-TPAHCIIOPTHRIX ITPOHCIIECTBHI 3a
CYTKH, KOJIMYECTBO CTYIEHTOB, OITO3MABIIMX HA 3aHSATHS, YHCIO MJAaKTIWIOKAPT, ITOCTYIMBIIMX B
TeUEHHE [JHS Ha SKCIEpTH3Y. lIpHBeleHHBIE IIPUMEPH] XapaKTEPHU3YVIOT CIYVYAHHBIE BEJIMYHHEL
HMEIOIHE KOIHYECTBEHHBIE ITApaMETPhl, T.€. M30IHPOBAaHHBIE 3HAUEHHS C OIPEIelIeHHBIMU
BEPOSITHOCTSIMH. Takue ClIydYalHbIE BETHUNHBI HA3BIBAIOT JHCKPETHBIMIU.

Ho ecmm OLEHHTh KOJMMYECTBEHHO KaK AHCKPETHYIO BemunHy uuciao JTII, To BemmumHa
HHTepBala BpeMEHH MEKAY IIOCIEAOBATEIbHEIMHM MOMeHTaMH Hammuusg JITII MOKeT IpHHIMAaTh
r000€e 3HAUYEHHE B HEKOTOPOM BPEMEHHOM HHTEPBaJle — €CTh HEIPEPHIBHOE MHOKECTBO BO3MOKHBIX
3HAYEHHI pacCMaTPHBAEMOH BEIHMYNHBL. TaKHe BEIMYHHEI HA3BIBAKOT HEITPEPHIBHBIMIL.

3axoHom pacnpeodenieriiss TUCKPETHOH CIIYUYAHHOH BEJIMUHMHEI HA3BIBAIOT YHCIIO €€ BO3MOKHBIX
3HAYEHHI M COOTBETCTBVIOIMX HM BEPOSTHOCTEH. IS IpHMEpa, €CIM B3SATh MOHETY H B TEUEHHE

HCKOTOPOTOBPCD 'ﬁh’%ﬁéﬁ?ﬁaﬁﬁﬁa&Hﬂﬂ HATPIREP—29 pa3, TO B 3TOM CJIVH4AC MOI'VT OBITH CHTVAIlHII,
U 3NEKTPOHHOW NOOMUCHEIO [, WM Bcero 19, 18 u 1. a. pas, BIUIOTE 0 TOTO,
Bnapeneu: lebayxoea TateaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



BBRITA[cHHA Iepba IMPHMET 3HAYeHHSI OT HYIIA A0 ABaalatH. Ho, kak HaM H3BECTHO, BEPOSTHOCTH
MOSIBIIEHH S TepOa HIIH PellIKH OJHA H Ta ’XKe M paBHa 1/2. Torja BepoSTHOCTH IOSBJIeHHS repda 0, 7, 8
pa3 H COOTBETCTBEHHO perneK — 14, 13, 12 pa3 OyayT paBHE noseiaeHHIo repda — 14, 13, 12 paz u
COOTBETCTBEHHO O, 7, 8 pa3 — pemkH. TaknM oOpa3zoM, I JHCKPETHOH CIYYAHHOH BEJIMYHHEI
CYIIECTBYET OIPEAEICHHBIN 3aKOH PaclpelelIeHHs, KOTOPBIH MOXKET OBITh 3ajJaH TI'pa(HYECKH,
aHATHTHYECKH M TaOnMHYHO. B IociaegHeM clydae 3TO paclIpelielieHHe 3agacTcs TaOIHyHO, TIAE B
OJTHOM CTOJOIlE 3aImicaHbl BCE BO3MOJKHBIE 3HAUEHHS CIIYYAHOH BEIHYMHBI, a B JPYIOM -
COOTBETCTBYIOIIHE UM BEPOSITHOCTH.

Yucno BemageHui repoda BeposarHocTs YHcI1o BeIMAJeHHH 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
6 0,037 14

3aaYn ¥ YOpaKHEeHH 5

COCTaBHTh 3aKOH PacIIpele/IeHH s BEPOSTHOCTEH CIIYYaHHOH BEIIMYHMHEL X, €CJIH:
1) BeposSTHOCTH pabOoTHI KaXXKJOr0 M3 YeThIpeX aBToMOoOmIeH aBTomapka OBJI ropoga YprommHa 0Oe3
IIOJIOMOK B TEYEHHE OIIPEACIIeHHOr0 BpeMeHHM paBHa 0,9, ciyyanHass BelIM4YiHa X — YHCIIO
aBTOMOOIIIEH, paboTaBRIIHX Oe30TKA3HO,

2) BepOSTHOCTh POKIEHHS MalbuHKka paBHa 0.5, cIyd4aiiHas BellHUYHHA X — YHCIIO MAaJIbYHKOB B
CEMBSX, HMEIOIINX YeThIpeX JIeTeH,

3) BEPOSTHOCTH TOTr'O, YTO IOKYIIATENlb COBEPIIMT ITOKYIIKY B MarasuHe 0,4; cioydaiiHas BeIHUHHA X —
YIICJIO TTOKYIIATENIEH, COBEPIIMBIIMX ITOKYIIKY, €CIIH Mara3HH ITOCETHIIO 3 ITOKYITaTENd,

4) BepOSTHOCTH BHIMaJcHHSI TrepOa mpH OpocaHHMH paBHa 0.5, cioyyaiiHasg BeIHUYHHA X — YHCIIO
BBITAJIcHHI Irepda, eciiH MOHeTa OpoIllieHa S pas;

5) B norepee Ha Kaxable 100 OmneToB NOpHXOAHTCS 15 BHEIMTphIIEH (KOTHYECTBO H pasMeEpP
BBINTPBINIEH TIPHBEAEHBI B TaOlmMIle), CIy4yalHas BelIMYHHa X — pa3Mep BHIMIPHIONA B JIOTEPEE,
IIPUXOASIIETOCS Ha OJMH OIIIET,

Pasmep BRIMIpEHIIIA, $ 20 5 1
KonuyecTBO BRIMTPHIIIIEH 1 4 10

6) cpemu 10 morepelHBIX OHIIETOB MMeeTCs 4 OHIIET ¢ BRIMTPHINIEM, HayJady ITOKYIIAOT JBa OHIeTa;
CIIy4YarHas BeIMYHHA X — YHCIIO BRIMTPHOIHBIX OHIIETOB CPEAH KYIUIEHHBIX,

7) OackeTOOIHCT JielaeT TPH INTPaHBIX OpocKa, BEPOSTHOCTh IIOMNAJaHHsI MT4a B KOP3HHY IIpH
KaXJ10M OpocKe paBHa 0,7, ciaydanHas BeJIMuHHa X — YHCIIO IToITaJaHHH MS4ya B KOP3HHY,

8) B IMapTHH H3 25 KOXXaHBIX KYPTOK 5 HMEIOT CKPBITHIH Je]eKT, MOKYHaloT TPH KYPTKH, clIydaiHas
BEIIMYHHA X — YHCIO0 Ae(PeKTHBIX KYPTOK CpeJH KYIUIeHHBIX,

9) BEpOSTHOCTH TOT'O, YTO IPH COCTABIeHHH OyxrajaTepckoro 0amaHca JOITyIleHa ommoOKa, paBHa 0,3;
ayJIUTOPY Ha 3aKIIIOUYEHHE TPEACTaBIEHO TPH OalaHca IPEeAIIPUATIA, CIIyUyarHas BeImynHa X — YHCIIO
ITOJIOKUTENBHBIX 3aK/IFOUEHNI Ha ITPOBEPSIEMEIE OallaHCHI,

10)u3 20 3aKIHOYEeHHBIX, HAXOMSIIHXCI B CHE,[[CTEEHHIDM H30JITOPE, YETBEPO — MOIOXKE 25 JIeT,

IPQITEEONILHT ___fn_ﬂﬁﬁMEH:r_ﬁﬁh_ﬁﬁEEﬂ“- ST T T OIMYHMHA X — YHCIIO 3aKIIFOUYeHHBIX MOJIOKE 29
JICT SNEKTPOHHOWM NOANUCHLIO
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IIpakTHyeckoe 3aHATHe 8. BbIUuHC/IeHHe YHCGIOBBIX XAPAKTEPHCTHK JHCKPETHOH
CIYYAHHOH BeJINMYMHDI

Ileab: QopMIpoBaHHE IPEACTABIIEHHII O 3HAYEHHH H CII0cOo0axX BBIYHCIECHHS YHCIOBBIX
XapPaKTEPHCTHK JHCKPETHOH CITYYAHHOH BEJIHYHHEI.

Teopernyeckasi 4acrThb:

XapaKTEPUCTHKOH CPeJHEr0 3HAYEHHS CIIYYaHOH BEIHMYHMHBI CIIYKHT MaTeMaTHYECKOe
OXKHaaHHe. MaTeMaTHYECKHM OXHIAAHHEM JUCKPETHOH CIIVYAaHHON BEIHYHMHBI HA3BIBAIOT CYMMY
IIPOM3BEAEHII BCEX €€ BO3MOKHBIX 3HAUECHITI Ha HX BEPOSTHOCTH:

M(X) =xip; + Xop2 + ... Xy

Jlucnepcueii cIydaliHOH BEIHMYHHBI X Ha3pIBAIOT MaTeMAaTHYECKOE OKHIAHHE KBajJpara
OTKJIOHEHHS CIIY4YaiHOH BEIIHYHHEI OT €€ MaTeMaTHYEeCKOI O OKHIAaHH S

D(X)=M(X - M(X))".
CpeoHum keadpamuyeckum OMKIOHeHueM CIYYaHHOH BEIHYHHBI HA3BIBAIOT KBaJpPaTHBEIH
KOPEHD U3 JHUCIIEPCHH.

3agaum B ynpaskHeHMs: /71 CIVYaHHOH BeIHYMHEI M3 3aJay IIPAKTHYECKOrO 3aHATHS / HaHTH ee
MaTeMaTHYeCKOe OKHIaHHeE, JUCIIEPCHIO H CPeHEE KBaAPaTHUECKOe OTKIIOHEHHE.

IIpakTHyeckoe 3aHATHEe 9. DYHKIHMH pacrupeJejieHHs H ILUIOTHOCTH pacnpeneieHHus
BEPOATHOCTEH HeNPEePbIBHBIX CJIYYAHHLIX BEJIHYHH, HX CBOHCTBA.

Ileab: QopMHpOBaHHE OCHOBHBIX IIPeJICTABIIEHHII O Ha3HAYeHHH H CIIOcOo0ax BBIYHCIEHHSI
(YHKIMI pacIipeJelleHH s H ITIOTHOCTH HEITPEPBIBHOH CITyYaiHOH BEIIHYHHEL.

Teopernueckas 4acThb:

JIII HEINPEPBIBHOH CIIYYAHHOH BEJIMYHHEL TEPSET CMBICII TIOHSTHE BEPOSTHOCTH KaKIOIO
KOHKPETHOI'0 3HAYEHHS, TIOCKOJIPKY TAaKMX 3HAYeHHIH OeCKOHEYHO MHOIO, H H3 YCIOBHS, UTO CyMMA
BEPOSITHOCTEN BCeX B3HAYEHHI paBHA 1, clIedyeT, UYTO BEPOATHOCTh KaXXJOr0 (PHKCHPOBAHHOIO
3HAUEHHS paBHAa HYMO. IlodTOMY OCHOBHBEIMH XapaKTEPHCTHKAMIL, OITMCBHIBAOINMMI ITOBEICHIIE
HETIPEPBIBHOM CIyYalHOH BeJIMUHHBI, SBITOTCS @yHkyus pacnpedenerus (HHTerpallbHaAS (DYHKIHS
pacIipeflelieHHsI) H  HWIOMHOCHIL — pdchpedeneHis BeposSTHocTeH  (IUIOTHOCTh  BePOSTHOCTH,

m(depeHIanbHasI (PYHKIHSA pacpeIeleHHT).

OVYHKIHS paclpeaelIeHH s F ( X.) IIPEACTABISIET COOOH BEPOSATHOCTH TOrO, YTO CIIy4daHHas
BeJIMYHHA ITPHMET 3HaUYeHHE, MeHbIIIee apryMeHTa 3TOH (PYHKIIHH:

F(x)=P{X<x}.
[I1OTHOCTh BEpPOATHOCTH (IDIOTHOCTH pacIpedencHHd) f (x) SBISeTCS IIePBOH ITIPOH3BOJHOH OT

(YHKIMH pacIpeleleHHS: f (X)_F '(X) . I'padpux  QyHKIHH f (X) HA3BIBAIOT KPUEOil

pacnpeoeieHus.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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IloHsaTHE BEPOATHOCTH COXPaHACTCA JJIA HEHPEPLIBHGﬁ CH}*"IEII”]HGﬁ BEIIHNYMHEBI KaK BEPOATHOCTD
ce ITOITa Ja HITH B HEKOT GpLIﬁ HHTCPBAII, KOTOPVIO MOMHO OITPEACIIHTD TaK:

: e
P{ﬂ":X"b}:F(b)—F(G) PIH{X{b}—:[f[X dx

HITH
IIpumep. I ITIOTHOCTE BEPOSITHOCTH cny:mfmc:ﬁ BETTHYHHBI X HMeeT BH:
0, x<0,
flx)=icl2x—x%), 0<x<2,
0, Xx=2.

i
Hamnru:

1)c; 2)F(x); 3)P{05<X<15].

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

—0 B Harem ciryuae

2
jc(2x—x2]dx:c(xz—x3f3)|§:c(4—8/3j:4(:/3:1,
0

C=3/4.

OTKYyJla
X
F(x)=] f(t)dt
2) CBsI3b MEXKIY F ( X.) 151 f(X) 3a71aeTcs (POPMYIIOH L
X
F(x)=| 0dx=0,
[ToaTomy 1mpH x<0 o j
37 3, 1
== | (2t )dt==x"—=X’,
. 0<X<2 4‘! 4 4
2
X)== [ (26— dt+f[}dx 1.
a TS xX>2 4[]
0,x<0,
F(x)zéxz—lx ,0<x<2,
4 4
1,x>2.
CremoBaTelIbHO, \

_3 2\ go_3 (.2 375115 _
3) P~[0,5<:X¢:1,5}—Z[]_|.5(2x—x )dx—z[x —X /3_]\;5;_0,6875.

3agayvyn M viiDaKHeHHu A

NOKYMEHT I:IDﬂI'IHCAH _ X
SNEKTPOHHOW NOAMACHLIO 10H BCIIHYHHBI HMCCT BH.
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t)=da’ -3<0 L

a) Haiitm 3Hauenme mapamerpa 9 . 0) IlocTpoHTh TpadHK (YHKIIH pPacIpeelIeHH

F [ X.-] B) HaitTH BepOSATHOCTH TOrO, YTO CIy4YaiHas BeIIHYHHA X MIPHMET 3HAYECHHS H3
mHTeppana (—1; 1).

2 IIMOTHOCTE BEPOSATHOCTH HEIPEPRIBHOH CIIYYAHHOH BEJIHYHHEL X Imveer BHJI

100 b

a) Haittn 3HaueHne mapamerpa < |
0) IlocTpouTh rpauK (PYHKITHH PaclpeelIeHHs.
B) HaliTH BepOATHOCTEH TOrO, YTO CIy4alHas BeIHYHHA X IIPHMET 3HAYeHHSI H3 HHTepBalla

X, X,,...X

(3. 4).

3. HesaBHcHMEBIE CIIy4YalHBIE BEJIHYHHEI 8 HMEIOT HOPMAJIBHBEIH 3aKOH

pPacIIpCAcIICHIIAA C IIapaMCTPpaMIH m_]‘ 0= v 2 : PElCCMElTpHBElETCH CJ'I‘_‘;”IEIIUIHEI.H BCIIMYITHA

Y=X+X, +...+ X,
1 C T1OMOINBIO HepaBeHCTBa UYeOwIlIeBa OIEHUThL BEPOSTHOCTH

P[3<¥<13]  P[|y—8|>8]

3

4. ITIMOTHOCTE BEPOSTHOCTH HEINPEPHIBHOH CIIYYAHHOH BEJIHYHHEI X iveer BH/I:

X =6ax| d-x ], 1<x<d (66

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

E) Haiti BCPOATHOCTE TOI'O, YTO CH}"‘IE],ﬁHElH BEIIMYHHA X IIPHMET 3HAYCHHA H3 HHICPBAJIId

(3. 5).

5.CryyanHas BeIYyHHA X weer HOPMAJIbHBIH 3aKOH paclipefielieHHsa. FI3BeCTHO, 4YTO

M (X ) =—2 D (X ):1 Haiiti: a) IIIOTHOCTh BEPOSTHOCTH CIYYAHHON BETHUHHEI X

| _ _ _ [
H €€ 3HaYeHHI B TOUYKax x=-1 ) x=0 ) X=2 , 0) BEpOATHOCTH PL 2<X<0}’

P X>1}.

IIpakTnyeckoe 3aHaTHe 10. UHncC/I0BbIe XAPaAKTEPHCTHKH HENpPEPLIBHLIX CJOYYAHHBLIX
BeJIMYIMH.
Ileab: (opmHpoBaHNE OCHOBHBIX IIPeJICTABIEHHH O Ha3HAYeHHH H CIIOC00axX BBIYHCIIEHHS

YHCIIOBBIX XapaKTEPHCTHK HEIIPEPHIBHOH CIIYYaHOH BETHYHHEI.
TeoneTuueckas UACTE

NOKYMEHT MOANUCAH
2NEKTPOHHOW NOANVCHIO SMAaTHYECKOE OXHIAHHE, THCIIEPCHS H CPeIHEe
(CepTucukar:  12000002A633E3D113AD425FB50002000002A6 5 _
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M(X):]i xf(x)dx,D(X):I: f(x)de—(M(X)P, o X)=4DTX).

IIpumep. I ITIOTHOCTE BEPOSTHOCTH CIIYYAHHOH BEIIMYIHEI X mveer B
/

o 0, x=<0,
flx|={Ccl2x—x*), 0<x<2,
| 0, x=2.
BEIUHCIIHUTS: M(X)! D(X)s G(X)
Peienne:
2
(X)== [ x(2x—x dx=§(3x3—ix4)2=§[16/3—4]=1,
4,] 413 4 4
2
—%J. (2x—x")dx— 1—3[_:{4/2 X 15| 1=%[8 32/5]—1=0,2
0

3amaun B ynpakHeHHMA:
1.1I7TOTHOCTE BEpOSATHOCTH HEIPEPLIBHOH CITYYAHHOH BEIIHYHHBI X mmeer BHI:
il
flx )28, ~3<x<0, b
o(X)

M(X) = DX

Haitn , H

2. HalTH MaTeMaTHYeCKOEe OXHIAHHE H JHCIIEPCHIO HOPMAJIBHO PACIIPEAEIIEHHONH CIIYYaHHOM

BCIITYITHEBI X , cCJIM H3BCCTHO, YTO

P{X<1/=0,1 P{X>5/=0,2
[IOCTpPOHTE KPHBYIO PACIIPEAEIIEHHS H HANTH €€ MAaKCHMYM.

3.1IIIOTHOCTh BEPOSTHOCTH HEIPEPHIBHOH cﬂ;,rqaﬁﬂﬂﬁ BEITHUHHEI X HMeeT BHI:

=00, i

g( X)

M(X) D[(X)

Haitn , H

IIpakTH4eckoe 3aHATHe 11. BapuannonHble paabl H HX rpadpHuecKkoe H300paKeHHe.
Ilesn: opMIpOBaHNE OCHOBHBIX ITOHSATHII MaTeMaTHUeCKOH CTaTHCTHKH.
Teopernueckast 4acThb:

MaTaenrarinrancraa  cTaTUATULTA  nauTmrasaTed  VoeTAHOBISHHEM 3aKOHOMEPHOC TeH KOTOPBIM
e

NOKYMEHT NMOoAanCcAH
I1O] ANEKTPOHHOW Moanvchio 10BC GﬁpﬂﬁﬂTIﬂI CTATHCTHYCCKHX JAaHHDBIX,
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
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TIONTYYEHHBIX B Pe3yIbTare HaOMOAeHNH. /[BYMS OCHOBHBIMH 3aJladyaMH MaTeMaTHYeCKOH CTaTHCTHKI
SIBJISTEFOT CS1.

- OIpejielieHHe CIToco00B cOopa U IPYIONIMPOBKH 3THX CTaTHCTHYECKHX JaHHBIX,

- pa3paboTKa METOJOB aHalM3a ITOIYYEHHBIX JAHHBIX B 3aBHCHMOCTH OT IIEIIE€H HCCIEHOBAHMA, K
KOTOPBIM OTHOCSTCSI:

a) OIlcHKAa HEH3BECTHOH BEPOATHOCTH COOBITHSA, OIleHKa HEH3BEeCTHOH () YHKIHH
pacIpelelIeHH, OL[€HKA TTapaMeTPOB PacIpelelIeHHs, BHJ KOTOPOrO HM3BECTEH, OL[EHKA 3aBHCHMOCTH
OT APYTHX CIIYYAHHBIX BEJIHYNH M T.1.,

0) IMpoBepKa CTaTHCTHYECKHX I'HITIOTE3 O BHE HEHM3BECTHOI'O pacIipelelIeHHs HIH O 3HaUEeHHSIX
ITapaMeTPOB H3BECTHOIO PACIIPEAEIIEHIAL.

g pelreHus STHX 3aady HeoOXOAHMO BBRIOpPaThk M3 OOJBIMOH COBOKYIHOCTH OJHOPOIHBIX
O0OBEKTOB OIPaHHYEHHOE KOJIMYECTBO OOBEKTOB, IO Pe3yibTaraM H3YUYeHHS KOTOPBIX MOJKHO CHEIaTh
IIPOTHO3 OTHOCHTEIIEHO HCCIIELYEMOT O ITPH3HAKA 3THX 0OBEKTOB.

OnpeaenM OCHOBHBIE TTIOHSATHS MaTEMAaTHUYECKOH CTaTHCTHKH.

I enepansnas cogokynHocns — BCE MHOKECTBO HMEFOIIIXCS OOBEKTOB.

Bwibopxa — Habop 00BEKTOB, CITYyYaiHO OTOOpPaHHBIX H3 TeHePaIbHOH COBOKYITHOCTH.

Obvem cenepanvHoil coeoxynHocmit N H obvem 6vibopxkii NI — YHCIO OOBEKTOB B
paccMaTpHBaeMOH COBOKYITHOCTH.

BHb1 BEIOOPKH:

IIoBTOpHAsA — KaXJIBIH OTOOpAaHHEII OOBEKT IIEpell BRIOOPOM CIIEAYIOIIETO BO3BpPAIIAacTCS B
IreHEPAIIbHYHO COBOKYITHOCTE,

becrioBropHas — oTOOpaHHBIH OOBEKT B I'eHEePAJIbHYIO COBOKYIIHOCTh HE BO3BPAILAETCS.

Jsg Toro, 4yroOBl IO HCCIIEAOBAHHIO BEIOOPKH MOXKHO OBUIO CIHENaTh BEIBOJABLI O ITOBEICHHI
HHTEPECYIOMIETO HAC IIPH3HAKA TEHEPAIBbHON COBOKYITHOCTH, HYKHO, YTOOBI BEIOOpPKA IIPABHIBHO
IpeACTaBIIUIa IIPOIOPIMH TeHepalbHOH COBOKYITHOCTH, TO €CThb OBIIA penpezeHntamiiGHoil
(IpeICTaBHUTEIIPHOH ). YUHTBIBAS 3aKOH OOIBIMMX YHCEI, MOKHO YTBEPKIaTh, YTO 3TO YCIIOBHE
BEITIONIHSETCS, €CIIH KaKIbIH OOBEKT BBIOpAH CIIYYaANHO, IPHYeM IS ITHO00ro o0beKTa BEepPOSTHOCTE
IIOIACTh B BEIOOPKY OJMHAKOBA.

IIycTe HHTEpECYIOIAs HaC CIIy4yarHas BeIHYMHA X IMPHHHMAET B BRIOOPKE 3HAUEHHE X; I Pas,

k
2 Ny=r
X; — I pas, ..., Xg — I pa3, IIpHyeM i=1 , Tie n — oO6beM BRIOOPKH. Torga HaOIrOmgacMbIe
3HAYEHHS CITYUYAHHOH BEJIMUHHEIL X1, X2,..., Xx HA3BIBAIOT BAPHAHTAMI, a 11, No,. .., I,y — YacTOTaMH. Ecimt
_
W,=—
pas3gelmTh KaKIyI0 YacTOTY Ha 00BheM BEIOOPKH, TO ITOIIYUHM OMIHOCLNENbHblEe YaACHIONbl n

[locnemopaTeIbHOCT,  BapHaHT, 3allMCAHHBIX B IOPSJKE  BO3pacTaHMs,  HAa3bIBAIOT
BAPHAIIHOHHLIM PSAOM, a I€peYeHh BAapHAHT H COOTBETCTBYIOIIMX MM YacTOT MM OTHOCHTEIIBHBIX
JAaCTOT — CTATHCTHYECKHM PSIOM.

IIpumep 1:

IIpn npoeeaennu 20 cepui n3 10 OpOCKOB HIpalbHOH KOCTH YHCIIO BBIMAJAEHHH IIIECTH OYKOB
okaszajoch paeHeM 1, 1,4, 0,1,2,1,2,2,0,5,3,3,1,0,2,2,3,4, 1.

CocrapuM BapHaloHHBIN psx. 0,1,2,3,4.5. CraructHyecKHH psag I aOCOMIOTHBRIX H
OTHOCHTEIBHBIX YaCTOT HMEET BHI!

X, I 1 z k: g 9

1, 3 ki s 3 z 1

W, 015 U, 0,25 0,14 0,1 0,05
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Ecm HccmemyeTcs HEKOTOPBIN HENMPepPBIBHBIH ITPH3HAK, TO BapHAIMOHHBIN PSIJ MOKET
COCTOSTh H3 O4YeHb OOJBIIOrO KOJIHYecTBa 4Hcel. B 53ToM cioydae yaoOHee HCIIONb30BaTh
IPYIOIIHPOBAHHYIO BRIOOPKY. IS ee MOIYyYeHHS HHTEPBall, B KOTOPOM 3aKIIOYeHBI Bce HaOIIo[aeMble
3HAUEeHHS ITpPH3HAKa, pa30HMBalOT Ha HECKOIBKO PaBHBIX YAaCTHYHBIX HHTEPBAIOB JUIMHOH h, a 3arem
HaXOMAT JUIS KaKIOro YaCTHYHOIO HHTepBaja I; — CYMMY YacTOT BapHaHT, ITOMNABIINX B 1-H HHTEPBaIl.
CocTaBlIeHHAs IIO ATHM pe3ynabTaTaM TaOlIHIla Has3BIBACTCS 2pVHAIUPOGAHHBIM CHIAMLICIIUYE CKUM
paoom.

J71s1 HATTISTHOT O TIPEICTABISHH S O IIOBeJleHHH HCCIIeyeMOH CIIyYaHHOH BEIIHYHHEI B BRIOOPKE
MOKHO CTPOHTH pa3iIHMuHble I'padHKH. OJHH H3 HHX — ITOJINTOH YacTOT. JIOMAaHas, OTPe3KH KOTOPOMH
COEIHHSIOT TOYKH ¢ KOOpAHHATAMH (X1, 1), (X2, M), ..., (Xk, Nk), TJIE X; OTKIAAbIBAIOTCI Ha OCH aOcCIfHcCC,
a N, — Ha OCH OpAHHAT. Ecim Ha ocH opJHHAT OTKIIaJbIBaTh He aOCOMIOTHEIE (1), a OTHOCHTEIIFHEIE (W)
JaCTOTHI, TO IOIYYHM ITOJTHTOH OTHOCHTEIIEHBIX YacTOT.

JTanel IepBHYHOH 00paboTKH BEIOOPKH:

1. PaH)KiipoBaHHe ONBITHBIX JAaHHBIX (PacIloNno’KeHHe 3HAaYeHHH ITpPH3HaKa IO YOBIBAaHHIO HIIH
BO3PACTaHHIO).

2.YacTOTHBIH aHaIH3 (TIOCTPOEHHE CTAaTHCTHYECKOIO psaa, OIpeJlelleHHe OTHOCHTEIbHBIX
JaCTOT).

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

3agaun 1 ynpasKHeHHA:

1. UMmerorcs cneayromue JaHHbIe 00 ycreBaeMOCTH 20 CTYAEHTOB I'PVIIIEI II0 CTaTHCTHKE B
eTHIOKO ceccHro. 4, 4, 3.5, 2,2,5,3,3,3,5,3,2,4,3,2,3,5,5, 4. lloctpoHTe: psaf pacipeacIcHHs
CTYIEHTOB IT0 OaluiaM OLIEHOK, PSJ pacIIpeelIEHHS CTYIEHTOB 1101 YPOBHIO VCIIEBAEMOCTH, BBIJETIHB B
HEM [BE IPYIOLI CTYACHTOB. HEVYCIIEBAIOIME M VYcCIleBarolmpe. M3o0pasure KaXkOblH H3 PSIOB
rpadHyIecKH.

2 IlocTpoHTh KPHBYKO H THCTOIPpaMMY CYMMEI HAaJIOIOBBIX HeyIUIaT, 3a()HKCHPOBAHHBIX IIO
YCJIOBHBIM PETHOHAM CTPAHEI, JaHHBIE 10 KOTOPEIM ITPHBEIeHbI B TaOIHIlE (B MIH. py0.):

21 43 72 84
22 54 75 32
20 49 77 45
27 33 78 05
28 54 81 12
32 58 83 34
34 o0l 84 54
37 035 84 34
39 08 88 4]

3.JlaHa HcXoIHas BEIOOPKa 110 POCTY M BECY CTYIEHTOB IPYIMIHL:

Foeor

LA0

s

175

159

170

140

L2y

166

183

160

1 58

173

162

173

156

Bec

4 8

58

B o

&4

A9

70

51

A0

67

54

4 8

38

4 4

a0

36

Ompenennure o0beM BBIOOpPKH. (COCTaBbTE PaHKHPOBAHHBIN
KaKIIOMY M3 IIPH3HAKOB.

4.HGCTPGHTB T'HCTOI'PaMMYy HAI'PY3KH Ha OJHOI'O CJICHOBATCIIA ITO PacCi/i€AOBAHHBIM YI'OJIOBHBIM
JeITaM T10 TAHHRIM TAOTUITRT

H EﬂpHEH.[HDHI—[E-Iﬁ pAAbRI 110

K NOKYMEHT MOAMWCAH
__T: SNEKTPOHHOW NOANUCHIO 1999 2000 2001 2001 2003
| I|Ceprudbukar: 1 12000002A633E3D113AD425FB50002000002A8 32.3 32.4 37.9 34,2 30,2
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MBI
[lo mumm | 172 16,9 15,5 15,1 16 17,7 18,2 18.3 19,7
ITPOKYPATYPHI

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

HHTEPBAIBHBIN PSIJI PACIIPEICIIEHIS.
No 1 2 3 4 S 0 7 8 9
BBIOOPKH
Crryk06a | 1.9 2.6 3.1 3.3 2.1 2.0 4,7 0.9 2.8
Crryx6a 2 6.9 1,1 3.6 1,0 7,0 2.1 8.7 1.0 8.0
Cryx0a 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.

IIpakTHueckoe 3aHATHE 12. Bhioopounbni MeTod. ToueuHble olleHKH.

Ileab: (QopMHpOBaHHE OCHOBHBEIX ITOHSATHH MaTeMaTHYECKOH CTAaTHCTHKH IIpH OOpaOoTKe
PE3YIILTATOBR SKCIIEPHMEHTA.

Teopernueckass 4acrThb:

YUHCIOBEIE  IMOKazaTelnH, XapakKTepH3VIOIHE TI'e€HEPAJIbHYI)  COBOKYIIHOCTH, HA3BIBAIOT
napamempami, a  UHCIOBBIe  ITOKA3aTelH,  XapaKTEePH3VIOIHE  BBIOOPKY,—  @b100pOUHbIMLL
xapakmepucmuxamu WIH cmamuicmurxamy. BBIOOPOYHBIE XapaKTEPHCTHKH SBIITFOTCS ITPHOIHKEHHBIMI
OLIEHKaMH TI'€HEepPalbHBIX IIApaMETPOB. OTO BEIHYHMHEBI CIIYVYAHHBIE, BAPLUPVIOIIHE BOKPYI CBOHX
ImapaMeTpoB. OIIEHKH TI'eHEPalIbHBIX ITAPAMETPOB IIO0 BBIOOPOUYHBEIM XapaKTepPHCTHKAM MOIYT OBITh
TOYEYHBIMH H HHTEPBaJIbHBIMH.

['eHepanbHBIE XapaKTEPHCTHKH, HIH TapaMeTphl, IMPHHATO O0003HAa4YaThk OYKBAMH TIPEYeCKOI0

X

allpaBHTa, a BBIOOPOYHBIE XapaKTEePHCTHKH - JATHHCKOro. BrIOOpOYHas cpeIHss SIBILSIETCS

-y

OLIEHKOI TeHepaTIbHOI CpefHell @, BRIOOPOUHAS HCIIEPCHS S —OLIEHKOI TeHepalnbHOoil auciiepcun O

-y

v, a4 CpeaHee KBaJpaTHYECKOe OTKJIOHEHHE S, — OIIEHKOH CTaHJapTHOIO OTKIOHEHHS o .
XapaKTePH3YIOIIErO TeHePaIbHYFD COBOKYITHOCTh. OTO mouyeyHbvle orjeHkil, TIPEACTaBIISIONe COOOH He
HHTEepBalbl, a YHcla («TOYKH» ), BRIYHCIIIEMbIe T10 CITy4aHHOH BEIOOPKE.

Ipebosarusn, npedvasiaemole K MOUESUHBIM OUECHKAM.

BriOopoUHBIE XapaKTEepPHCTHKH KaK BEIHYHHBL CIYYaHHBIE, BapbHPVIOINHE BOKPYI CBOHX
reHepalbHBIX ITapaMeTPOB, B OCHOBHOM He COBITaZalOT ¢ HHMH ITO aOCOMIOTHOMH BEITHYHHE. [[JIS TOTO
yTOOBl CTAaTHCTHYECKHE OILEHKH JaBalH «XOPOIIHe» NPHOIHAKEHHSI OI[eHHBAaeMBIX ITapaMETPOB,
OHH OJIKHBEI VIOBJIETBOPATH OIpeleiIeHHBIM TpeOoBaHHSIM. OIEHKH HOIKHBI YA OBIETBOPSIHL IIO
MeHBINIEH MepPe CIEAYIOIHM TPpeOOBaHHSM: OBITh COCTOSTENbHBIMH, 3(DPEKTHBHBIMH H HECMEIIEHHBIMH.

TodeyHass OLlIEHKA CTAaTHCTHKH HAa3bIBACTCS cocmosmevbHoll, €CIH IIPH YBEIMYEHHH 00beMa
BEIOOPKH OHA CTPEMHICS K BEIHMYHHE IeHepaJlbHOrO IapaMerpa. Tak, IS TeHepalbHOH CpeaHel
COCTOSITEIILHOH OIIEHKOH SBIISIETCS BHIOOPOUYHAS CPeIHSS, JUIS F'eHepallbHOH JUCIIEPCHH COCTOSTEIIbHOH
OLIEHKOH OYZeT BEIOOPOYHAS JHCIIEPCHSAL.

ToueyHas oOIleHKa Ha3bIBAETCSI 5¢hgexmiienoil, €CIM OHa HMEET HAaHMEHBIIYIO IHCIIEPCHEO
BEIOOPOYHOIO pacIpeJelIeHHS II0 CPaBHEHHIO C APYTHMH aHATIOTHYHBIMH OIIEHKAMIL T. €. OOHapyKHBaeT

HAHMMEeHBIIYIO CIIYYaIHYIO BapHAITHIO.

AOKYMEHRT NOANMUCAH [aTEMaTHYECKOe OKHIAHHE €€ BBIOOPOYHOIO
| 3NEKTPOHHOWM NOANUCHLIO
Fcepritukar  12000002A633E3D113AD425FB50002000002A6 J HIapaMcTpa.
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BbioopouHas cpeaHssa
[IycTs U1 M3YUeHHS TeHEPATTLHOH COBOKYITHOCTH OTHOCHTEIIBRHO KOJIMYECTBEHHOI'O IIPH3HAKA
X H3BJIeueHa BEIOOpKa OOBEMA 1.

- - X
BEIOOPOYHOH CpeaHEN 6  HaA3bIBAIOT CpeJHee apH(PMeTHYEeCKOEe 3HA4YeHHE IIpPH3HAKa
BEIOOPOUYHOH COBOKYITHOCTH.

XisXyyeeey X .
Ecim Bce 3HaYeHHA 722 7% n rpH3Haka BBIOOPKH O0O0BEMA 1N pPasIHYHBEL, TO
+X_+...+
E _ Xl XZ ¥ W X”
¢ n
X'!X !‘"‘!‘Xk f!f !Illf
Ecim ke 3HaueHHd IpH3Haka 17 2 HMEIOT COOTBETCTBEHHO YacTOThI /1712 k|
k
Z X;f;
% _i=1
0=
TO n

3ameuaHHe. BeIOOpOUYHAS cpeJHsId, HaHJeHHAS I10 JAaHHBIM OJHOH BEIOOPKH, €CTh, OYEBHJIHO,
OITpeIelIEHHOE YHCIIO0. ECIH Ke M3BIEKATh APYTHE BEIOOPKH TOrO e 00hEMA M3 TOH Ke I'eHEPAIBHOI
COBOKYIIHOCTH, TO BEIOOpOYHAsS CpeAHII OyIeT H3MEHSATHCS OT BRIOOPKH K BEIOOpKE. Takmm oOpazoMm,
BRIOOPOUYHYIO CPEIHIOK MOXKHO pacCMaTpHBaTh KaK CIIYUAHHYIO BEIIMYMHY, a, CIIELOBATEIIbHO, MOXKHO
TOBOPHTE O PacCIpelelIeHISIX BBIOOPOYHOH CpPelHE H O YHCIIOBHIX XapaKTePHCTHKAaX STOro
pacrpeielleHHs (ero Ha3bIBAIOT BBIOOPOYHBIM), B YAaCTHOCTH, O MaTeMaTHYECKOM OJKHIAHHH H
IHCIIEPCHH BEIOOPOUYHOI'O pacIpeieiIeHH L.

BobioopoyHasi Jucniepcus
JInsg Toro, 4ToOBl OXapaKTepPH30BaTh paccesHie HaOMroJacMbBIX 3HAaYeHHIT KOIHYECTBEHHOIO

X
IpH3HaKa BEIOOPKH BOKPYI CBOEro CPEeJHErOo 3HAUEHHS ¢ , BBOAST CBOJHYIO XaPAaKTEePHCTHKY —
BBIOOPOYHYIO JHCIIEPCHIO.

Be1OOpOYHOH AHcIiepcHell 6  HA3BIBAIOT cpeJHee apH(MeTHUYeCKOe KBaJAPaTOB OTKIOHEHHS

- X
HaOIroJaeMbIX 3HAYSHHH IIPH3HAKa OT HX CPCIHCI O 3HAYCHHA 8

Xayeeoy X

X
Ecmi Bce 3HaYeHHT 12772

n

Z (Xi_}_ie)z

D ==
n

N IIpH3HAaKa BRIOOPKH 00BEMA N PAa3IIHYHBL, TO

X' X & W X LI ]
17722 %k yMeIOT COOTBEeTCTBEHHO YACTOTEI f l’fi" "fk

Ecm 3HaYeHHST ITPH3HAKa

mpimaen 111 2% -+ =n
k

3

TO
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Jlerko CHCIIPaBHTbL » ELI@GPG‘]H}"IO AHCIICPCHIO TAK, yTOORI €€ MaTeMaTHUYeCKOe OKHIaHHe OBIIIO
N

PaBHO T'eHepalIbHOH JHCIIEPCHH. [[OCTaTOYHO JJIS 3TOr0 YMHOXKHTh ¢  Ha ApoOb n-1 Cremnan

2

3T0, TTOIYYIM HCIIPABIEHHYIO IHCIIEPCHIO, KOTOPYIO OOBIUHO OG03HAYAOT Yepes o
K k

Z(Xf—i'alsz Z(f’ff—i’a ]Eff
i=1

n—1 % n—1 n n—1

5

HGHPHBHEHHHH AHCIICPCHA ABIIACTCA, HeCMEIEHHOH OLIEHKOH FEHEpﬂHBHDﬁ AHCIICPCHII.

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

Z("‘ff—"_‘fklsz

2__i=1
§ =

n—1 _
Kpome mucriepcHs st XapaKTEPHCTHKH PacCesHMsa 3HAYEeHHH IIPH3HAKa BHEIOOPOYHOIN
COBOKYITHOCTH BOKPYI CBOETO CPEMHErO 3HAYEHHS ITOIB3VIOTCS CBOJHOH XapaKTEPHUCTHKON — CPeHIM

KBaJpaTHYECKHM OTKIIOHEHHEM.
BEICOpPOUHBIM  CpeHHM  KBaJpaTHYeCKHM  OTKIOHeHHeM  (CTaHZApPTHBIM)  Ha3bIBAIOT

_ _ o.=VvD,
KBaJPaTHBIH KOPCHDb H3 EBI@GIJG‘IHGH AHCIICPCHH. :
,I[JIH OICHKH XK€ CPCAHCIO KBAAPaTHHUCCKOI'O OTKIIOHCHIA FEHEpﬂﬂLHGﬁ COBOKYIIHOCTH
HCIIOJIIB3VIOT «HCIIPABIICHHOC) CPCAHCC KBaJAPATHHCCKOC OTKIIOHCHHCE, KOTOPOC PAdBHO KBAJPdTHOMY

k

Z l: xf_xa) ff

_Ai=1
[ ) S T
KOPHIO H3 HCITPAaBJIEHHOH JHCIIEPCHH n—1 .
K k
(xf_xs.] fi z(k’f—xk] fi
=1 2 i=1
Dﬂ_ n > = n—1
3ameuyanue. CpaBHHBAs (QOPMYIIBI H , BHJHM,

YTO OHM OTJIHMYAKOTCH IMIINL 3HAMeHaTelsIMH. OYeBHIHO, IPH AOCTATOYHO OOINIBIIMHX 3HAYEHHSIX N
00BbEéMa BBIOOPKH BBIOOPOYHAS M MCIIPABIIEHHAS IHCIIEPCHH Ppas’IHYarOTCsS Mamno. Ha IIpakTHke
TIIOJIB3YIOTCS HCITPABJIEHHOH JHUCIIEPCHEH, €CIITH IIPHMEPHO N<30).

IIpumep. Cpean CBHHOMATOK XO3SHCTBa OBIIO BEIOpaHO 04 CBHHOMATKH, HaHHBIE IIO
OIIopocaM CpeJH KOTOPHIX CIe YIOIIHE:

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.

OrpenenuM cpegHee BBRIOOPOUYHOE YHCIIO IIOPOCAT B IMoMeTaX 04 CBHHOMATOK H BBEIYHCIIHM
TIOKa3aTEIH BapHaIlHH I 3TOH BEIOOPKIL

Pemienme:

BriOopouHas cpeaHss YIcia IIOPOCIT B OIIOPOcax:

£=M=528;’64=8,25
> |

Br10opo4Has JHCIIepcHs YHCIIa IIOPOCST:
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D, = =218/64=3,41

B]':.Iﬁﬂpﬂlmﬂe CpE,I[HEE KBaIpaTHYeCKOEe OTKIIOHEHHE YHCJIa TIOPOCSAT B OIOPOCaX:
TTOPOCHT.

I/IGHPEIBHEHHE].H EBI@DPD‘]HHH AHCIICPCHA YHCJIA ITOPOCHT .

s°= —1D =64 /63*218=3,46
n_

HGHPEIBJIEHHGE CpcAHCC KBAAPATHYCCKOC OTKIIOHCHHC YHCIIA ITOPOCAT B OIIOPOCAX.

s=\s'=\3,46=1,86 ..

Mrtak, HaMHI HalIeHEBl CIeAVIOIHE TOUYEYHBIE OL[EHKH IT0 JaHHOI BEIOOPKE:

TOYeYHas OIleHKa CPeJHEro YHCiIa IIOPOCAT B OIMOPOCAX IS I'eHePaIbHOH COBOKYITHOCTH
(TO eCTh 110 BCEMY XO3SHCTBY): 8,25 IMOPOCHT;

TOYEYHas OLEHKA CPeJHEro KBagpaTHYECKOIO0 OTKIIOHEHHS YHCIIA IIOPOCSAT B I'eHEPaIbHOH
COBOKYIIHOCTH: 1,80 mopocsr.

3agaun 1 ynpasKHeHHA:

[To JaHHBIM BEIOOPKH, YAOBIIETBOPSIOIIEH HOPMAIIBHOMY 3aKOHY PaCIIPeIeIeHH L, BEIYHCIIHNTD:

1) BEIOOpPOYHOE CcpedHee;

2) HCIIpaBIIEHHOE BEIOOPOYHOE cpeJHee KBaJApaTHIeCKOe OTKIIOHEHHE.
A) 80 -1.1 135100 2.4 41 200 124 134 48 78 00 109 13.7 6.6

b) 31.6 349 46.9 42.8 36.0 26.2 28.6 485 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

[H105 55126 27.0 250 31.2 159 153 174 328 303 95 17.7 16.4 15.9.

IIpakTandyeckoe s3anarHe 13. lloHATHe HHTEPBAILHOrO OIeHHBAHHA. /loBepHTe/IbHAS
BEPOATHOCTL M MpeJeJibHAs OMIHOKA BbIOOPKH. OlleHKa XapaKTepHCTHK TreHepaJbHOH
COBOKYITHOCTH N0 MaJI0OH BbIOOPKE.

Ileab: (opMHpOBaHHE OCHOBHBIX ITOHSTHH HHTEPBAILHOIO OIEHHBAHHS H METOJOB OLIEHKH
XapaKTEPHCTHK F'€HEPAIILHON COBOKYITHOCTH IT0 MaJIOH BEIOOPKE.

Teopernueckasi 4acThb:

[Ipn BEIOOpKe Masmoro oOOBEMA TOUYEYHAS OIcHKAa MOJKET 3HAYHTEIIFHO OTIHYAThCS OT
OL[EHMBAEMOI0 ITapaMeTpa, T. €. IIPHBOAUTH K I'pyOrIM ommOkaM. [1o 310 npHYrHe mpH HeOOIBIIIOM
O0BEME BBIOOPKH CIIEAYET IIONIB30BATHCS HMHTEPBAILHBIMH OIEHKAaMH. HMHTEpBaIbHOH HAa3BIBAIOT
OL[EHKY, KOTOpast OIPEEISIETCA IBYMS YHCIIaMH — KOHI[AMH HHTEPBAJIA.

ka
HyGTB HaHJeHHas II0 JaHHBIM ELI@DPFJI CTATHCTHYUCCKAA XdPAKTCPHCTHEKA @ CIIYEKHT

OL[EHKOH HEeH3BECTHOIO ITapaMETPa C : B}*’I[EM CHHTATb C ITOCTOAHHBIM HITCIIOM ( C MOXCT

OBI [OKYMEHT MOOMNUCAH M TOYHEE OIpPeJelIsIeT ITapaMeT]p O | yem
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MeHBIIle a0COMOTHAS BEJIMYHHA Pa3HOCTH ﬂp}’THMII CJIIOBaMI, CCIIH 0>0 H

0-0'|<

0 XAPaKTICPH3YET TOUYHOCTD OLICHKII.
OIHAaKO CTaTHCTHYECKHEe METOIbI He ITI03BOJITIOT KaTCIOPHYCCKH YIBCPKIA4Tb, HUTO OIICHKA

{
0" 0-6'|<d
YIOBIETBOPSIET HEPABEHCTBY
KﬂTﬂpﬂﬁ IATO HEPABCHCTBO OCYLICCTBIIACTCAL.

, TO HEM MCHBIIIC 0 , TEM OIICHKA TOYHCC. TaximM GﬁpﬂSGMj ITOITOAMTCIIBHOS YHCIIO

, MOJKHO JIHIIIb I'OBOPHTL O BEPOATHOCTH Y , C

ka
HagéKHOCTBEO (JOBEPHIENbHOI BEpOSTHOCTBIO) omeHKH © Mo C) Ha3bIBAIOT
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OIlEHKH 3aJaéTCs HaIlepén, IPHYEM B KadecTBe [  OepyT YHCIIO, OmMH3Koe K efmHMIle. HamOomee
4acTO 3aJat0T HaJIEKHOCTh, paBHYI0 0,95; 0,99 1 0,999.
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BEPOSTHOCTE Y , ¢ KOTOPOIl OCYINECTBIISETCA HEPAaBEHCTBO . OOBIYHO HAJEKHOCTD

paBHa

3aKmoyaeT B cebOe (IMMOKphIBAaeT) HEH3BECTHBIH ITapaMeTp 0 paBHa Y
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I[DEEPHTEHLHBIM HASBIBAEOT I]]'ITEPEEI,H (@ 6 b @ 6 . I{U'TIDPLIH HGKPBIBHET HcHEBCCTHEIH

IapaMeTp ¢ 3aJaHHOH HaJ&KHOCThIO 1
JloBepHTEe/IbHbIE HHTEPBAJILI I OIEHKH MATEMATHYECKOro OKHIAHHSA HOPMAJBLHOIO

pacnpeaejieHHs IpH H3BecTHOM U |
[TycTh KOIMMYECTBEHHBIH NpPH3HAK X I'eHepallbHOH COBOKYIIHOCTH pacHpeielléH HOPMAILHO,

l'[pH'LIéM CpEeaHES KBAAPATHHUCCKOC OTKIIOHCHHC Y ATOIO PacIIpEACIICHIA H3BCCTHO. TpEﬁ}*’ETCH

OIIEHHTh HEH3BECTHOE MaTeMaTHUYeCcKoe OXHOaHHe ¢ TII0 EBI@GPD‘]HGﬁ GpEI[HEﬁ X TlocTaBHM
CBOEH 3ajadyeH HaHTH JOBCPHTCIIbBHBIC HHTCPBAJIBL, ITOKPBIBAIOIIHE ITAPAMCTP a C HaJEXKHOCTBIO

Y

X

Ecmi cioyyaiiHas BelHumHa X paclipefielieHa HOPMAalIbHO, TO BBIOOPOYHAS CpeTHSA ,
HaliflecHHas II0 HE3aBHCHMBIM HaOMIOJAEHHSAM, TakK)Ke paclipefielieHa HOpMajabHO. IlapameTpsr

pPacIipcacJICHHA X TAKOBBI.

M(X)=a, 0(X)=Z

Vn

HPI]H_H:B BO BHHMdHHC, HTO IIO YCIIOBHIO HAM 3dJdHd BCPOATHOCTD Y ., IIOJIIYHACM CIICAYIOIIYIO

dopMy Iy (YTOOHI MOTYYHTh Pabouyio (POPMYITY, BEIOOPOUHYIO CPETHIOIO BHOBb 0003HAYNM Yepes X
)
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CMBICIT ITIOJIVHCHHOI'O COOTHOHICHHA TAKOB. C HaJIEKHOCTRIO Y MOXHO YIBEPAAATb, HUTO

(0] (0]
n

_ 0 _ to
X — T , X + T
JIOBEPHTETbHBIH HHTEPBAaI n n IOKPEIBAET HEM3BECTHBIII MapaMerp 4 |
to
d=—
TOYHOCTE OILICHKI \/;I
. 20Dt )=y {’D“[-f']:%
YKaxeM cic, YTO HHCIIO f OITPEACIIACTCA H3 PABCHCTBA 0 , JJIH , 11O

tTaOirile (pyHKIMH Jlarmmaca HaXoOAST apryMeHT f, KOTOPOMY COOTBETCTBYeT 3HaYeHHe (PYHKI[HH

Y

2

Hagéxmocts VY =0,95 ykaspIBaeT, 4TO €CHH IIPOM3BEJEHO JOCTATOUHO OONBINOE YHCIIO
BBIOOPOK, TO 95% M3 HHX OIpedcnseT TaKHe JOBEPHTENbHBIE HHIEPBAJIBI, B KOTOPBIX IIapaMeTp
NEHCTBHTEIILHO 3aKIIIOUEH, JIMIL B 5 % CIyYaeB OH MOJKET BBIHNTH 3a T'PAHHIBI JTOBEPHIECIHBHOIO
HHTepBala.

JloBepHTeJIbHbIE HHTEPBAJIbI AJIA OIEHKH MATeMATHYECKOro OKHAAHHSA HOPMAJILHOIO
pacnpeaejieHHs IpH Henw3BecTHOM O

[IyCTh KOJIMYECTBEHHBIN ITPH3HAK X I'eHEepPaJIbHOH COBOKYIIHOCTH PacIpelelIéH HOPMAalIbHO,
IIPHYEM CpeJHee KBaJpaTHUYeCKOe OTKIIOHeHHe U  HeH3BecTHO. TpeOyeTcs OIEHHTh HEH3BECTHOE
MaTeEMAaTHUYECKOE OXHIaHHe ¢ ¢ IIOMOIIBIO JOBEPHTEIBHEIX HHTEPBAIOB. PazyMeeTcs, HEBO3ZMOKHO
BOCITOIIB30BAThCSI Pe3ylIbTaTaMH IIpeJbIAyIIero Iaparpaga, B KoTopoM 0  IIpeAIiojIarajioch
H3BECTHBIM.

OKaspIBaeTCSI, 4YTO II0 JaHHBIM BBIOOPKH MOKHO IIOCTPOHTh CIYYAHHYIO BEIHYHHY
_X—a
S

Jlaruraca, paBHOe

T

VI xoropas HMMeeT pacnpeneneHHe CThiofieHTa ¢ K = n-1 cTemeHSMH CBOOOMBI, 3IeCh

X - ELI@GPG'L]HHH CPCOHAA, S — CHCIIPABJICHHOC) CPCIHCC KBAAPATHYCCKOC OTKIIOHCHIIC, 11 — 00BEM

BEIOOPKII.
[lome3ysace paciipeienieHHeM CTBIOJIEHTA, HAXOJIHM:
-t S . S
Pl X —<a<X+———=|=y
Vn n
- ( y s ( y S
X — T , X*T T
3HAYNT, JOBEPHTIEIIPHBIH HHTEPBAI n n , TIOKpPBIBAET HEH3BECTHBIN

nmapaMeTp 9 ¢ HaAEXKHOCTRIO VY
IIpumep. CroyyaitHas BelIMUHHA X — BeC ITOIYTOJOBAIOrO MOPOCEHKa B XO3SHCTBe (TO ecTh B

TreHEPaJIbHOH COBOKYITHOCTH) - pacIipelielleHa HOpMalbHO. Ilo BrIOOpke 0o0BéMa n = 16 HaljeHBI
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KT. OIIeHHTh HEH3BECTHOE MaTeMaTHUYECKOE OXKHAaHHe ITPH ITOMOIIH JTOBEPHTEILHOIO HHTEpBala C
HaJl&XHOCTERIO 0.95.

Pemienne: Harném I‘:’ . ITonms3yace Tabmmareit, mo ¥ =0,95 un = 16 HaxXomHM IF =2.13.

HarngéM nqoBepHTEIEHBIE TPAHHUIIBL:

)3 2,130,8
L =20,2-=2
S V16

ES .
70 90 2421308 _oh er6ks.

»/E V16

HMrak, ¢ HagéxHOCTRIO (.95 HEH3BECTHBRIH ITapaMeTp 9  3aKIIOYEH B JTOBEPHTEIHPHOM
nHTepBane 19,774< @ <20,626 (xT).

=19,774 ke,

,HUEE])HTEJIBHBIE HHTEPBAJIbl IJIH OICHKH CPEeIHET0 KBAJPATHYECCKOI'o OTKJIOHCHHHA 0
HOPMAJIBHOI'O paclipelac/JicHHA

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

TpEﬁ}"ETGH OLICHHTE HCH3BCCTHOC ICHEPAJIBHOC CPEAHEC KBAAPATHUCCKOC OTKIIOHCHHC g ITO
CHCIIPABIICHHOMY» ELIﬁGpG‘]HDR[}" CpcAHCMY KBAAPATHUYCCKOMY OTKIIOHCHHIO 5.

JlOoBepUTENBHBIT HHTEPBANI, ITOKPHIBAIOIMIL IMapaMeTp ¢ ¢ 3aaHHOI HaJ&XKHOCTBIO Y
HAXOJSAT IO CIeAVIONIeH (popMyTIe:
s(1—q)<o<s(1l+q)
31eCh ITapaMeTP ¢ OIPELEIISIOT, ITOIMB3VIOTCS TAOIHIEH IIPIIOKEHHS 2, a S HAXOIAT I10
BEIOOPKE.
IIpumep. CirydaiiHas BeIHUYHHA X — BEC ITOIYTOIOBAJIOrO IIOPOCEHKA B XO3SIHCTBE — (TO eCTh B

reHepaJbHOH COBOKYITHOCTH) PpaclpeleléH HopMalnbHO. Ilo BRIOOpKe o00BEMa n=25 HaHACHO
«HCITIpaBJIEHHOE)» CpelHee KBaJpaTHuecKoe OTKIIOHeHHe $=0,8 kr. HaliTH JOBepHTEIbHBIH HHTepBall,

HGKPBIEEIIGH_[I]I‘T I'CHEPAIIbHOC CPCIAHEC KBaJAPaTHUCCKOC OTKJIIOHCHHCEC 0 ¢ HaJIEKHOCTBIO 0:,95

Pemenne: I1o TaOmurie mo gaHueiM ¥ =0,95 1 n=25 Haiigém q=0,32.
M CKOMBIH JOBEPHTEIBHBIH HHTEPBAJI TAKOB:

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

0,544< 0 <1,056 (x1).

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

0< 0 <s(1+q).

Jagaun M ynpaskHeHHS:
3amaua 1. [lo gaHHBEIM BBRIOOPKH, VIOBIETBOPSIOIIEH HOPMAIFPHOMY 3aKOHY pacIIpelcIeHHs,
BEIYHCIIUTE:
1) [OOBepHTEIbHBIH HHTEpPBAl JUIS MaTeMaTHYECKOrO OJKHJIAHHS IIPH JOBEPHTEIBHOH
BEPOSITHOCTH ¥,

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 4.1 200 124 13.4 48 7.8 0.0 109 13.7 6.6

Y- =N 0<%

i AOKYMEHT NnoanncAH

R 3NEKTPOHHOW MOONUCHIO 32.0 41.2 398 33.1 36.3 53.5 439 358
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B) y=0.999
254 31.1 13.2 23.0 19.1 265 23.2 29.2 248 266 29.3 21.4 282 382 19.9 30.6 24.5 23.2.

3amaua 2. Ilo JaHHBEIM BEIOOPKH, VI OBJIETBOPSIOIIEH HOPMAIbHOMY 3aKOHY PacIIipedclIeHH
CO CpeJHHMM KBaJpaTHUYECKHM OTKIIOHEHHEM S , BBIUHCIHTL  JOBEPHTEIBbHBIH HHTepBall IS
MaTeMAaTHUYECKOIO OKHIaHHS IIPH JOBEPHTEILHOH BePOSITHOCTH .

s=7,7y=0.99

134 86 221 23 146 13.0 11.1 294 233 1.7 136 21 21.6 6.1 86 6.6 160 11.6 16.6
1.6 158 189 106 11.9 0.1 107 38 -36 154 79

45 177 108 19.6 185 155 93 21.7 6.6 105 104 82 16.0 226 205 11.6 232 23.0 95
11.3 149 199 134 139 195 198 21.0 3.2 14.0 19.1

179 86 11.2 16.2 139 162 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 13.0 233 6.8 98

155 162 184 92 57 109 88 74 162 99

IIpakTHyeckoe 3ansaTue 14. CraTHcTHYECKasa NPOBEPKA IHIIOT €3.

Ileab: copMHpPOBAThH IIPEACTABIIEHHE O METOJAaX H ITPHHIMIIAX ITPOBEPKH CTAaTHCTHYECKHX
THIIOTES.

Teopernueckass 4acThb:

CTaTHCTHYECKOH HA3BIBAIOT THIIOTE3Y O BHIE HEH3BECTHOI'O PACIIPEAEIEHHS, HIH O IIapaMeTpax
H3BECTHBIX pacrpeleicHuil. Hapsany ¢ BRIABHHYTOH I'MIIOTE30iH pacCMaTpPHBAIOT M ITPOTHBOPEYAIIYIO
€l THIoTe3y. EciH BBABHHYTaAs THIIOTe3a OYAET OTBEPIrHYTa, TO HMEET MECTO IIPOTHBOpEYaIlas
ruroresa. I11o 3ToH IMpHYHHE 3TH THIIOTE3EI I[EIIeCO00Pa3HO Pa3IHYaTh.

Hymnepoii (OCHOBHOI) HA3bIBAIOT BEIIBHHYTYIO THIIOTE3Y U

KoHkypupyromein (aJbTepHAaTHBHOH) HAa3bIBAIOT THIIOTE3Y I, KOoTOpas IPOTHBOPEYHT
HYJIEBOH.

BEIIBHHYTas THIIOTE3a MOJKET OBITH ITPABIILHOH HIIH HEIPABHILHOH, IMO3TOMY BO3HHKAET
HeOOXOMHMOCTh €€ IPOBEPKH. IIOCKONMBKY IPOBEPKY ITPOH3BOISAT CTATHCTHYECKHMH METOJAMH, eé
HAa3BIBAIOT CTATHCTHYECKOH. B HTOre CTAaTHCTHYECKOH ITPOBEPKH THIIOTE3Bl B ABYX CIIVYASX MOMKET
OBITH IIPHHSITO HEIPABIIBHOE PEIIEHHE, T. €. MOI'YT OBITH AOIYIIEHBI OIIMOKH ABYX POJOB.

OnmdKa IepBOro pojia COCTONT B TOM, UTO OVAET OTBEprHyTa IIpaBIbHAas rHIToTe3a. Ormobka
BTOPOrO Pojia COCTOHUT B TOM, YTO OYZET IIPHHATA HEIIPaBHIbHAS THITOTE34.

JIIIs TpOBEPKH HYJIEBOH THIIOTE3BI HMCIIOIB3VIOT CIIEI[HAIBHO ITOAOOPAaHHYIO CIyYaHHYIO
BEJIMYNHY, TOUHOE WIH IPHOITIZKEHHOE paclpeie/ieHHe KOTOPOH H3BeCTHO. OO03HAUNM 3TV BEJIHYHHY

B IIeJISIX OOIHOCTH yepe3 K
Cmamucmuyeckum xpumepuem (WIH IPOCTO KPHTEPHEM) HAa3BIBAIOT CIIYYAHHYIO BEITHUYHHY

K xoropas cimy T st mpoBepKH HyIIeBO§ THITOTE3H.

[Toce BBIGOpPAa ONPENETNEHHOIO KPHTEPHS MHOMKECTBO BCEX €0 BO3MOXKHBIX 3HAYEHHIT
pa30HBAIOT Ha [Ba HellePeCeKaIOIMXCs TIOAMHOKECTBA, OQHO H3 HHX COAEPKHT 3HAYEHHS KPHTEPHSL
TIPH KOTOPBIX HYyJIeBas THITOTE3a OTBEPraeTcs, a APyras — IIPH KOTOPBIX OHa IIPHHIMAETCSL.

Kpurn4eckoil 0611acTbio Ha3bIBAIOT COBOKYIIHOCTD 3HAUEHHIT KPHTEPHS, IIPH KOTOPBIX HYIIEBYIO
THIIOTE3Y OTBEPraroT.

OGIIaCTBIO TIPHHSTHS THITOTE3B (0OIACTBIO AOIYCTHMBIX 3HAYEHHIT) HA3BIBAIOT COBOKYITHOCTD
3Ha I NOKYMEHT MOAMWUCAH .

SNEKTPOHHOM NOANUCHIO THIIOTE3 MOXKHO C(OPMYIHPOBATh TaK. ECIIH

\Ceptudbmkat: 12000002A633E3D113AD425FB50002000002A6 -
| IeCKOH O0IIacTH — I'HIIOTC3Y OTBCPIl'alOT, CCIIH
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HaOmoJaeMoe 3HAYEHHE
ITPHHHMAFOT.

B oOmactH crarHCcTHKH H OHOMETPHH B YAacTHOCTH IIPHMEHSIOT JBa BHIA CTaTHCTHYECKHX
KPHIEPHEB: napamempudeckie, TIOCTPOEHHBIE Ha OCHOBAaHHHM ITapaMeTPOB JAaHHOH COBOKYITHOCTH

X

KPHICPHA IIPHHAIJICHKITT o0macTH IIPHHATHA THIIOTE3BI — THIIOTE3Y

(HarmpHMED, H 5, H IpelCTaBILIOIHe (YHKIMH STHX IIAPaMETPOB, H Henapamempuyeckiie,
TPeICTARILIFONTHE COOOH (PYHKI[HH, 3aBHCSIIHE HEIIOCPEACTBEHHO OT BApHAHT JaHHOH COBOKYITHOCTH
C HX 4YacToTaMH. IlepBBle cIIykaT IS IIPOBEPKH THIIOTE3 O IlapaMeTpaX COBOKYITHOCTEH,

pacIpeIeIEMBIX IO HOPMAaJIbHOMY 3aKOHY, BTOPBIE — JUIS ITPOBEPKH PalOuMX I'HIIOTE3 HE3ABHCHMO OT
(pOpMBI pacIIpeielIeHHsI COBOKYITHOCTEH, H3 KOTOPBIX B3SThl CpaBHHBacMEIE BBIOOpPKH. I[IprmMeHeHMe
ITapaMeTPHYECKHX KPHTEPHEB CBA3aHO ¢ HEOOXOMMMOCTBIO BRIYMCIIEHHS BRIOOPOUYHBIX XaPaKTEPHCTHK —
CpeHeH BeMYMHEI M ITOKa3aTellell BapHal[MH, TOra KakK ITPH HCIIONIb30BAaHHH HEllapaMeTPHUYECKIHX
KPHUTEPHER TaKasd HEOOXOAUMOCTE OTIAAcT.

t-kpurepuin  CrblogeHTa (t-pacnpenesieHre). AHITIMICKHI MareMaTHK B. T'occer
(TmeyaTaBIOIMICS IO TICeBIOHMMOM CThIOAEHT), B 1908 r. Hamlen 3akoH pacnpeeleHHs BeJIHUHHBI

— R_
(= \j_
o/Vn , B KOTOpPOH T'eHepallbHEIN ITapaMeTpP ¢ 3aMeHEeH Ha ero BEIOOPOYHYIO XapPaKTEPHCTHKY
Sy, T. €. HaIlle]l 3aKOH pachpeodeieHiis 3HaAYeH 1Ll

=2—F
s/vn

OTKPBITEIH CTBIOAEHTOM H TEOPETHYECKH OOOCHOBAHHBIN P. DHINIEPOM 3axoH f-pacnpedenieriis
CIIV’KHT OCHOBOH TaK Ha3bIBAEMOH TEOPHH MajlOH BBEIOOPKH, KOTOpas XapaKTepPH3VET PacIipeleIcHHE
BEIOOPOYHBIX CPEJHHX B HOPMAJIbHO PacCIIPelelsIOIeHCsS COBOKYIIHOCTH B 3aBHCHMOCTH OT O00BeMa
BEIOOPKH. t-pacIpefleleHHe 3aBHCHT TOIBKO OT YHCIa CTeleHeill cBOOOAsI k& = n—I1, IpHYEM C
yBelIHUeHHeM 0O0beMa BBIOOPKH n f-pacnpefelleHHe OBICTPO MPHOIIDKAETCSI K HOPMAJIbHOMY C
nmapamMerpaMi 4 = 0 H ¢ = 1 U yxXKe nmpH n>30 He OTIIMYAETCS OT HEr0. OTO BHIHO M3 TaOIHI[BI
HIDKE, B KOTOpPOH IIpHBeJcHBI TalOy/IMpOBaHHBIE 3HAYEHHS 7-pacIIpelelleHHsS H HOPMaJIbHOIO
pacIpeielIeH s JJ1S Pa3sHbIX 3HaUYeHHH 7.

HopmupoBaHHOe OTKJIOHEHHE [
PacripeieneHne
0,5 1.0 1.5 2,0 2,35 3,0 3,5

HopmamsHoe 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 0,377 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 pasHocmu cpedHux. CpaBHHBASA APYI ¢ APYIOM JBE HE3aBHCHMEIE BEIOOPKH,
B3ATHIE H3 HOPMAJILHO PacIpeleISIOINXCSI COBOKYITHOCTEH ¢ IapaMeTpaMHt u; U u>. Pa3HOCTH ;-

> DTHX TTapaMeTpoB 0003HAa4YHM uepe3 [, TO eCThb u;- #>=D, a ZHUCIEpPCHIO 3TOH Pa3HOCTH O p.

IHAUAHUYI TEHANATRHRIX  TTANAMATNOR HEWRRECTHRI, OJHAKO IIO ELIﬁGpI{E]IuI MBI MOJKEM HaHTH
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X
BEJIHYHHBI BEIOOPOYHBIX CPEJHHX H Pa3HOCTh MeXKAY HUHMH 1 "2 | KOTOpPYyH 0003HA4YHM d, TO
eCTh 1 2
HyneBas rumoTesa CBOAUTCS K MPeAIIOI0KEeHHIO, YTO ;= 2, TO ecTh D =0. Kputepuem s
MpOBEPKH Hy-THITOTE3BI CIIYKHT OTHOIIEHHE

d—(p,—p,)
[:
¥
I'JIC I — HEPEMEHHELH BCIIMYHHA, CHEI[}’TOH_[HH f—pﬂCHpEI[EHEHHIﬂ CTBIG,I[EHTE], C YHCIIOM

CTeleHeil ceo0onLI k = n; +ns
BTOPOH BEIOOPOK COOTBETCTBEHHO.

Tak kak, cormacHO Hg-rumorese, p;=up>, TO I-KPUTEPHH BBIPaKaeTCd B BHIE OTHOIIEHHSI
Pa3sHOCTH BEIOOPOUYHBIX CPEeIHUX K CBOEH OIIMOKE, T. €.

2, a sp - onmmOKa YKa3aHHOH PasHOCTH, a 17; H 1, - 00BbEMEBI IIEPBOH H

Hg-ruror c3¥Y OTBCPI'drOT, cCIIH (1) AKTHYCCKIL YCTAHOBIICHHAA  BCJIHYIIHA -KPHUTEPHS
(0603HaYaeMAs ;) TIPEB30IAET WM OKaKeTcs PaBHOI KPUTHUECKOMY 3HAUEHHIO fi, ATOIH BEITHUIHEI
IA IIPHHATOI'O YPOBHA SHAYHMOCTH & H YHCJIA cTelleHeH GEGﬁGﬂBI k = M; TH> 2:, T. €. ITPH YCIIOBHH
I3 2 lip.

OMmHOKY pa3sHOCTH CPEAHHX Sp OIPEAENSIOT 110 (hOpMYIIE:

> (x=% P+ 2 (x,=%,) [n,+n,’

n1+n2—2 n n,

Sp

\ /
IIpumep. M3yyann BausgHHe KoOadbTa Ha MaccCy Tejla KpOIHKOB. OIBIT IIPOBOIIIIH Ha ABYX

IPYIOIaxX JKHMBOTHBIX. OIBITHOM M KOHTPOJBHOHNH. DBBIJIM HCCIeZOBaHE KPOJIHKH B BO3pacTe OT
IIOIyTOpa 0 ABYX MecsdaeB, mMaccon Tena S00—0600 r. OmpeIT IIpomoNKajacs ITOITOpa MeCSIa.
JKHBOTHEIX 00€HX T'PVIII COAepKall Ha OJHOM H TOM K& KOPMOBOM paIfioHe. OIHAaKO OIBITHEIE
KPOIHKH B OTIIHYHE OT KOHTPOIBHBIX €KEAHEBHO IMONVYAIH AOOAaBKY K PallHOHY B BHIE BOIHOIO
pactBopa mo 0,06 r xmopucToro kKodambTa Ha | Kr KHBOH MacCHl Tejla. 3a BPeMS OIIBITa
JKHBOTHBIE JATH CIEAYIONIHE IIPHOABKH KHBOH MAacCCHI TENa:

IIpHBECEHL, T OTKIIOHEHHS OT cpeaHen |KBagpaThl OTKIIOHEHHI
apH(pMETHYECKOH
OITBIT KOHTPOIIb OTIBIT KOHTPOIIb OITBIT KOHTPOJIb
f —_ _— . Y ; 2
X=X (_X;—Xz) X=X [Xj_XEJ
580 504 58 22 3304 484
092 560 54 34 2016 1156
700 420 62 106 3844 11236
021 600 17 74 289 5476
640 580 2 54 4 2016
561 530 77 4 5929 16
680 490 42 30 1764 1296
630 580 8 54 64 2016
OOKYMEHT NOAMNUCAH i 3136
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2=>5104 2 =4734 — — =18 174 |==28632

- - - — S = 46806
Y1 =638 Y =526

CpeaHHe apH(MeTHYECKHE ITPHBECOB:

B omsiTe 1 =5104/8= 638 T,

B KOHTPOIE Y) =4734/9 = 526 . Pas3HuIa "Xy —d =112 1. YroGm YCTaHOBHTB,

AOCTOBCPHA HIII CH}*"IEIIUIHH 3Ta pa3HHLIA, HYXHO OIIPEIACIHTD GH.III@K}*' PAa3HOCTH CPCIHHX.

+
5= 106 18+9 1 /736,8=27,14.
8+9—2 | 8:9

Otcroma #; =112/27,14=4,1.

[To Tabmmie a1 ypoRHSA 3HaUMMOCTH « = 0,01 H ymHclIa cTeneHel cBOOOMBI k = 9+8—2= 15
HaxXomuMm fti,, = 2,95, Tak Kak t3 > tip, HYJIEBas T'HMIIOTE3a OIIPOBEPracTCsS Ha BBEICOKOM VPOBHE
sHauHMOCTH (P<0,01). Pa3HuIla Me XAy CpeJHHMH BeIHYHHaMH OIBITa H KOHTPOJIS OKa3ajlach
B BEICIIIEH CTEIEHH JOCTOBEPHOM.

[IpaBHIIbHOE IIpHMeHEHHE TTapaMeTpPHYeCKHX KPHTEPHER IS IIPOBEPKH CTATHCTHYECKHX THITOTES
OCHOBAHO Ha IIPEMIIONIOMKEHHH O HOPMAJIBbHOM PaCIIpeJe]IEHHH COBOKYITHOCTEH, M3 KOTOPBIX B3STHI
CpaBHHBacMbIe BEIOOpKH. OJHAKO 3TO HE BCerjga MMeeT MECTO, TaK KaK He BCce OHOIOIrHYECKHE
IIPU3HAKH PACIIPEILIISIOTCS HOPMalbHO. HeMaloBaXKHBIM SBISETCS H TO OOCTOSTEILCTBO, YTO
HCCIIEJOBATEIIO IIPHXOIUTCI HMETh JEII0 HE TOJILKO C KOITHYECTBEHHBEIMH, HO H C KaUueCTBEHHBIMI
IIPH3HAKAMH, MHOTHE H3 KOTOPHIX BBIPAKAIOTCS ITOPSAKOBBIMH HOMEPAMH, HHASKCAMH H IPYTHMH
YCIIOBHBIMH 3HaKaMH. B Takmx ciy4yasx HeoOXOIHMO HCIIOIb30BaATh Henapamempiyeckiie Kpiimepuil.

M3BecTeH IeNbIi P HellapaMeTPHUYeCKHX KPHTEPHER, CPelH KOTOPBIX BHIHOE MECTO
3aHIMAIOT TaK Ha3bIBAEMBIE panzoevle Kpumeptil, TIPHMEHEHHE KOTOPBIX OCHOBAHO Ha PAHKHPOBAHHII
YIEHOB CPAaBHHBAEMBIX I'pyIOl. IIpH A3TOM CpaBHHBAIOTCSA He caMM IO ceOe WIeHbl paHKHPOBAHHBIX
PSIOB, a HX IIOPSAKOBEIE HOMEpPa, WIH PaHrH. Jlamee MBI pacCMOTPHM HEKOTOpPBIE HellapaMeTpHYECKHE
KPHTEPHH, IIPHUMEHSIEMBIE IS IMTPOBEPKH HYIEBOH THITOTE3BI ITPH CPaBHEHHH KaK HE3aBHCHMEBIX,
TaK H 3aBHCHMBIX BEIOOPOUYHBIX TPYIIIL.

U - KpuTepui Y WiIKoKcoHA (VMaHHa—YurHM). [ 1rmoresy o nmpHHa e KHOCTH CpaBHHBAEMEBIX
HEe3aBHCHMBIX BBIOOPOK K OJHOH H TOH K& T'eHepalbHOH COBOKYIIHOCTH HIH K COBOKYITHOCTSIM C
OMHHAKOBBIMH ITapaMeTpaMH, T. €. Hp-THIIoTe3y, MOKHO IMIPOBEPHTE C IIOMOINBIO paH208020 Kpunieplis
Vunxoxcona (Manuna— Yumnuy).

Il pacyera U -KpHTEPHS HeOOXOHMO:
1. PacronokuThk 4YHCIIOBEIE 3HaYEHHS CpaBHHBAaeMbIX BEIOOPOK B BO3PacCTaIOINEM IO PSIKe

N:1f‘11+n2

B OJHH OOINHUH PsSA H IIPOHYMEPOBATH 4UIeHBl o0Iero psmga oT 1 1o
HOMepa H OYIyT «paHTaMH» YJIEHOB psjia.)
2. OTHenpHO IS KaXJI0H BEIOOPKH HAHTH CYMMEI PAHTOB H OIPEACIHTE BEITHUIHEI,

n1(”1+1)
2

. (OtH

U =R,
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nz(n2+1)

U,=R,

KOTOpPBI€ OTO0Opa’karOT CBSA3b Me KAy CYMMaMH PaHIOB IIEPBOH H BTOPOH BEIOOPKH.

U U

3. B kauecTBe -KpPHTEPHS HCIIOJIb30BaTh MEHBLIIYI) BEIIHYHHY ¢ KOTOPYIO
CPaBHHTL C TaOJIHMYHBIM 3Ha4YeHHEM Kb Vemosmem s COXpaHeHHSI ITPHHSATOH H o-THImoTess
CITY’KHT HEPAaBEHCTBO ¢ > "k . Kputnueckne ToukH U -KpHTEPHI W [Indn;, n; H

IIPHHHMAEMOT O YPOBHS 3HAYHUMOCTH a comepKaTcsa B TaOmuIie 3 1IpHiIoxKeHHs.

IIpumep. Ha aByx rpymnmnax 1a60paTOpHBIX MBEIIIEI — ONBITHOMH (72; = 9) H KOHTPOIBHOMH (71
= 11) — n3y4anu Bo3JeHCTBHE Ha OPraHH3M HOBOIO ITpelapara. McIpITaHHEe TPOJOIKaIOCh OJIHH
Mecsil. I[locre 3Toro macca tena XHBOTHBIX, BEIpaKeHHAs B I'paMMax, BapbHpoOBalla CIelVIOIHM
oOpasoM:

B oneITHOH rpymne 80, 76, 73, 64, 70, 68, 72, 79, 83.

B xoHTpOomsHOH rpymne 70,78, 60, 80, 62, 68, 73, 60, 71, 606, 69.

BEIYHCIIHM 110 BEIO OpKaM: | =74.1u 2 =68.8.

U

[IpoBEpHM C ITOMOIIBIO -KpHTEPHS, SBIISETCS JTH Pa3HOCTh B Macce Tela MeXIY
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
Uy =112-=—==67 U,=94 =22
Menpmryro BelMuUHHY U> = 22 cpaBHHBAaeM C TaOIHYHBIM D sHauemHmeMm o n;=9,
n;=11 M YPOBHA 3HAYHMOCTH a=0,01, KOTOpOe PaBHO kb =19
U U
IIocKOIIBKY o > Tk ,  OTBEPIrHYTH  IIPOBEPSIEMYIO  Hp-THITOTE3y  HENB3SL.

CregoBaTeIbHO, pa3InuMs,  HaOmogaeMble  MEXIY  STHMH  BBRIOOpPKaMHM,  CTaTHCTHYECKH
HeJOCTOBEPHBI. BEIGOPKH He HMEIOT 3HAUHMBIX OTJIHYHH.

Kpurepun 3HakoB 7. B TexX ciy4yasx, KOorja pes3yilbTaThl HAOIIOJEHHH BHIPAXKalTCHd He
YHCJIaMH, a KaueCTBEHHBIMH IIPH3HAKaMH, IPHHHMAIOINHUMH JIBa Pa3IHYHBIX 3HAYEHHS
(moMedyaeM HX 3HaKaMH NIOC (+) H MHHYC (—)), pa3IHuyHsg MeXKIY ITOIapHO CBI3aHHBIMH
YIIeHaMH CPaBHHBAEMBIX BBIOOPOK OIL[EHHBAIOT C ITOMOINBIO Kpumepia 3HAK0E =. KOHCTPYKIHSA
B3TOr0 KPHTEpHS OasHpPyeTcsSd Ha BeChbMa IIPOCTHIX COOOpaKeHISIX. €CIIH TIONApHO CPaBHHBAEMEIE
3HAYEHMS IBYX 3aBHCHMBIX BEIOOPOK CVIIECTBEHHO HE OTJIHYAIOTCS APYL OT Apyra, TO YHCIO
IUIFOCOBBIX M MHHYCOBEIX Pa3HOCTEH OKaXXeTCS COBEPIIEHHO OMMHAKOBBIM, ECIH K& 3aMETHO
Ipeo0najaroT IUIFOCH IIH MHHYCEL, 3TO OYIEeT VKasblBaTh Ha ITOJIOKHTEILHOE IIH OTPHIlATENbHOE
IEeHCTBHE HM3y4aeMoro (akropa Ha peaym*ra'nm}rmn IpH3HAK. bolbIlllee 4YHCIO OXHO3HAYHBIX

pazi STEH CITY ____,EI,_GK‘}HEHT Hﬂﬂﬂﬁéﬁl:l'm_ TTTT T TTTTDH BeIIMYHHEBL Z-KPpHTCPHA 3HAKOB. HpH JTOM
HYT SNEKTPOHHOM NOANUCHIO [TEJIbHOT'O, HI OTPHLATCIIBHOI'O PE3YIIbTATA4,
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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
pactipeneneHnsa. Hp-THIoTesa OTBepraeTcs, €CIIH g = Zip QIS IMIPHHATOTO VPOBHS 3HAYMMOCTH @ H
YHCIIa TIAPHBIX HAOMIOAEHMI 7, B3STBIX Oe3 HYIIEBBIX pPas3HOCTeH. KpHTHYeCKHe TOUYKH 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

IIpakruueckoe 3anarue 15. KoppeasnuonHas saBucuMoctb. Ko pumuenr koppeasmun.

Ileab: popMIpoBaHIe IMpeAcTaBIeHNI 00 37IeMeHTaxX KOPPeISIHOHHOIO aHaIH3a.

Teopernueckass 4acrThb:

3aBHCHMOCThL MEKIY 3HAUEHHSMH OJHOH CIYYaHHOH BEIMYHMHBEI M YCIOBHBIM MaTeMaTHYeCKHM
OKHIAHHEM JIPYTOH CIIYYAHHOH BEJIMYMHEI HOCHT HAa3BaHHE CTATHCTHYECKOH.

YToORI HM3YUMTL CTAaTHCTHYECKVIO 3aBHCHMOCTH, HY’KHO 3HATh VYCJIIOBHOE MaTeMaTHYECKOE
OXHMIAHHE CIIVUYAHHONH BeJMUYHMHBI. 119 €ero OLEHKH HeoOXOAHMO 3HATh aHAIHTHYECKHI BH]I
mByMepHoro pacrpefeneHus (X)Y). OjngHako, cyXkIeHHe 00 aHaIMTHYeCKOM BHE JIBYMEPHOIO
pacIIpeie]IEHHs, CAEIaHHOIO I10 OTAEIBHOH OrpaHHYeHHOH IT0 00OBEMY BBEIOOPKE, MOKET IIPHBECTH K

CEPhESHBIM OIMHMOKaM. [losToMy MIAVT Ha VIIDOIIEHHE H IIEPEXOIAT OT YCJIIOBHOI'O MATCMATHYCCKOI'O
AOKYMEHT NoanmncAH

SNEKTPOHHOW NOAMUCHIO
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OKHAAHHSA CIYYAaHHOH BEIHYHHEI K YCIOBHOMY CpeJHEMY 3HAaYeHHIO, T.€. IIPHHHMAIOT, YTO
M|Y| =Y

3aBHCHMOCTh MEXAY 3HAUCHHSMH OJHOH CIIVYAHHOH BEIMYHMHBI H VYCIOBHBEIM CPEIHIM
3HAUeHHEeM JPYToi CIIy4YalHOH BelIHYHHBLI HOCHT Ha3zBaHHE KOPPpeJamHoHHo#H (0T aHTI. correlation -
COITIaCOBAaHHE, CBSI3b, B3aHMOCBS3b, COOTHOIIIEHHE, B3aHMO3aBHCHMOCTL), TEPMHH BIIEPBBIE BBeJcH
['anpTOHOM B 1888T.

[TapHbIi K03 et koppersamH [Inpcona (1896 r.) H3MeHsAeTcs B mpejieliax oT -1 go +1.
3HaueHne 0,00 MHTEPIPETHPYETCS KaK OTCYTCTBHE KOppesim. Koppersipsa OIpelelsieT CTEIIEHD, C
KOTOPOH 3HaYeHHS JBYX IIEPEMEHHBIX ITPOITOPIHOHATIBLHEL APYT APYTY.

OnpeAenstoT ABE YEPTHl 3aBHCHMOCTH MEKAY IIePeMEHHBIMH. BEIHYHHY 3aBHCHMOCTH H
HaJIeKHOCTh 3aBHCHMOCTH.

Hage:XHOCTh 3aBHCHMOCTH — MEHEE HarlISAHBIE IIOHSATHS, 4YeM BeJIHYHHAa 3aBHCHMOCTIH,
OJHAKO YpPesBRIYANHO BaxHa. OHO HEMOCPEACTBEHHO CBS3aHO C PEINPE3eHTAaTHBHOCTBIO TOH
OIpeAelIeHHOH BBIOOPKH, Ha OCHOBE KOTOPOH CTPOSTCS BBIBOABL. JPYTHMH CIIOBAaMH HaJeKHOCTD
TOBOPHT, HACKOIBKO BEPOSATHO, YTO 3aBHCHMOCTEH ITOJOOHAs HalJeHHOH, OyAeT BHOBbL OOHApYKeHa
(TToATBEpAHUTCSI) Ha JaHHBIX JAPYIrOH BBIOOPKH, H3BIEYEHHOH H3 TOH K€ caMOH IOITYJLIIHH. Ecmm
HCCIIEMOBAHHE VIOBIETBOPSET HEKOTOPBIM CIIEIHAIbHBIM KPHTEPHSIM, TO HAJEKHOCTh HaHJIEHHBIX
3aBHCHMOCTEH MeXAY IepeMeHHBIMH BBIOOPKH MOYKHO KOJHYECTBEHHO OIIEHHTL H IIPEIACTAaBHIL C
IIOMOIILIO CTaHAAPTHOH CTAaTHCTHYECKOH Mephl (Ha3pIBaeMOH P-YpPOBeHb, HIH CTaTHCTHYECKHI
YPOBeHb 3HAUYHMOCTH).

CraTHCTHYECKAsd 3HAUNMOCTh Pe3yibTara IIpeAcTaBIIeT cOO0H OLIEHEHHYIO MEPY VBEPEHHOCTH
B €r0 IIPaBIWIBHOCTH. YPOBEHh 3HAUMMOCTH HJIM P-VPOBEHb, - 3TO IIOKa3aTellb, HaXOMSIIIICSI B
yOBIBAIOIIEH 3aBHCHMOCTH OT HaJeKHOCTH pe3ylbTaTa. bolee BBICOKHII P-YPOBEHb COOTBETCTBYET
Oornee HH3KOMY YPOBHIO JOBEPHS K HaHIcHHOH B BBEIOOPKE 3aBHCHMOCTH Me KAy ITepeMeHHBIMI.
HMIMEHHO pP-YPOBEHB IIPEACTABIISET COOOH BEPOSTHOCTH OIMMOKH, CBSI3aHHOH C PacIIpoCTpaHEeHHEM
HaOII0aeMOr 0 pe3yiIbTaTa Ha BCIO ITOITYILIIIO. YeM cinabee 3aBHCHMOCTE MEKIY IIEPEMEHHBIMH, TeM
Oonpliero oowremMa Tpedyercsa BRIOOpPKa, YTOOBI 3HAUMMO €€ OOHApVYKHTL. JAPYTHMH CIIOBAMH, €CIIH
3aBHCHMOCTh MeXAY IIepeEMEHHBIMH ITOUTH OTCYTCTBYET, OOBEM BBIOOPKH, HEeOOXOAHMBIH IS ee
3HAYHNMOrO OOHApyKeHHS, IIOYTH paBeH o00beMy BCEH IIOIYIISIHMH, KOTOPOH ITpeIIonaraeTcs
OeCKOHEYHBIM.

PaGourie Qopmynsl KO3(P(HIIMEHTOB KOPPEISIMH IPHMEHSIOT C VYETOM TOro, € KaKOH
BBIOOPKOH (OONIMBIIeH HIH MaJIOH) MBI HMeeM JEIIO0.

Hamprmvep, I19 MaltbIX BRIOOPOK YAOOHEe BCETO ITOIIB30BATELCS CIIEAYIOIEH (POPMYIIOI:

Zx_y_ZX-Zy

n ,

X y
n i n , TJle X-BapHaHTHI IIEPBOroO IMpH3HAaKa,
y-BapHAHTHI BTOPOrO IPH3HAKA, N-YHCI0 HAOIIOAEHHI B BEIOOPKE.

3agaun ¥ ynpaxkHeHHs:
OrnpeAenuTs 3aBHCHMOCTh COJep:KaHHS BHTaMHHAa C B IIPOAYKIE B 3aBHCHMOCTH OT
IUINTETIBHOCTH ero OoO0paOOTKH TPH OMNpeelIeHHOH TeMIlepaType MO pe3yiabTaTaM N—=0 H3MepeHH

HKpTanTRsatrran) Varan mammraarna nrrasmrra O (n wangx K IeDBOHAYATBHOMY) GVIET COMEDKAThCS
( NOKYMEHT NMOONVUCAH I p My) Gya ACp

B 1 SANEKTPOHHOW NOAMMUCHIO 2 HdCOB. HGGTPGHTB Ipﬂ(b]?]]{ HOH}”IEHHGﬁ
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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

IIpakTHueckoe 3anarue 16. JInnennasn perpeccus. Koa@@puuueHThI perpeccui.

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

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

P, KOTOpBIi MOKA3BIBAET, HACKONBKO B CPeIHEM H3MeHseTcs NpH3HaK (X), eCITH KOpPpeHPYIOIIHiT
C HHM ITPH3HAK (YY) H3MeHSIETCS Ha OIpeJelIeHHYIO BEIINYHHY.

Py

KoadduimeHT perpeccni B KOHKpeTHOH BEIOOpPKE HMeeT JIBa 3HAYeHHSI, a HMEHHO: H

p YX . T.e. mpsMoe M oOpaTHOe BIISIHHE IIPH3HAKOB APYr Ha Apyra. DopMyia sl pacuera
K03(p(pHITHEeHTa HMeeT BHI;

5, 5
F. — I|'_ B . — I||
'II! a -{; .ll: 1"k .::;.

2

CT&THCTII‘IECI{}"IO 3aBHCHMOCTD Y OT X OITHCBIBAIOT C ITOMOILBIO YPAaBHCHHA BHA4
MY ), =f(x),

MI(Y),

I'Ac - YCJIIOBHOC MATEMATHYCCKOC OXHIAdHHC BCIIHYIHDBI Y:, COOTBCTCTBVYIOIIICE MAdHHOMY

3HAUEHHIO X, X — OTJEIbHBIE 3HAYCHHS BEJIHNYHHBI X, flx) HeKoTopas PyHKIHA. OTO ypaBHEHHE
Ha3bIBaeTCs YpaBHEHHEM perpeccHH Y Ha X.

OGpaTHYIO CTATHCTHYECKYIO 3aBHCHMOCTh MOYKHO OITHCATh YPaBHEHHEM perpeccu X Ha Y:
M(X],=¢(y),
M(X)

I'Ac Y - YCIIOBHOC MATCMATHHUCCKOC OMXHMI4dHIIC BCIIHYIHBI X:, COOTBCTCTBYIOLICC MdaHHOMY

SHAYEHHIO V CIIy4YailHOH BEIIHYHHEI Y ; oLyl - HEKOTOpas (PYHKIIHSL

DYHKIHH f (X] n 9Y Hasmmaror cooTReTcTBeHHO perpeccusMi Y Ha X M X Ha Y, a HX
rpapHKH — THHHUSAMHA perpeccHH Y Ha X 1 X Ha Y. YpaBHEHHS PerpeCcCHH BhIPaKar0T MaTeMaTHYECKOE
OXKHJaHHE CIy4daitHOH BelmuuHBl Y (wm X) I8 cioydas, KOrja Apyras IepeMeHHas ITPHHHMAeT
OITPEIETIEHHOE Y CJIO.

B 3aBHCHMOCTH OT BHa YpPaBHEHHH PerpecCHH H (POPMBI COOTBETCTBYIOIIHX JIHHHI PErpecCHH
TOBOPST O PazIHYHON (POpMe CTaTHCTHYECKOH 3aBHCHMOCTH MeKAY H3y4aeMBIMH BEJTHYHMHAMH —
TIMHENHOHN, KBaJApaTHYHOH, ITOKa3aTeJIbHOH H T. .

£ ..\ L
E ] NOKYMEHT NOAMNUCAH I YpaBHEHHS PErpecCHH MOXKHO IIPEJICTABHTL B
B SNEKTPOHHOW NMOANUCHIO
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M(Y ) =Ax+B
M[:X:]}_,=Cy+D

rae A,B,C,D — HekoTOpEIE ITapaMeTphl, TO OIHCHIBAEMEIE 3THMH VPaBHEHHSIMH 3aBHCHMOCTH Y OT X H
X or Y Ha3bIBAIOTCS ITHHEHHBIMH, THHHH PETPECCHH ITPH 3TOM — IIpsSMbIe. ECIH IIHHHS perpeccHH He
SIBJISIETCS IIPSMOI, TO TaKYIO 3aBHCHMOCTh Ha3bIBAIOT HEIITHHEHHOH.

J[1s XapaKTepHCTHKH (DOPMBI CBSI3H MeXKIY ABYMS CIyYaHHBIMH BelIHYHHAMH, ITOJTYYeHHBIMH B
g Y =flx
pesyibTare BBIOOPOYHBIX HAOMIOAEHHI, HCIIOIB3VIOT KOPPEISIIHOHHYIO 3aBHCHMOCTH X f ( ]
(M Jf_‘i’ (_}’ ] ). YpaBHeHHS, OITHChIBaeMble MOJ00HOH 3aBHCHMOCTBIO, HA3bIBAIOT BEIOOPOYHBIMH
YPaBHEHHSMH PerpPeCCHH.

Ecinn pyHKImMH flx) oly] JIHHEHHBIE, TO BEIOOPOYHEIE YPABHEHH S JIMHEHHON PerpeccHu Y
Ha XH X HAa Y MOJKHO IIPeJCTaBHUTh B BHJIE:

V. =p,x+b
X = piyﬂf |
I X

rAe * BV - YCIOBHBIE CpeJHHE 3Ha4YeHHSI BEIHYNH Y H X, mapamMeTphl bu d - omenku B u D,

p}*‘f 151 P XY - BEIOOPOYHBIE OIleHKH KO3 (ppriireHToB A H C.

YrnoBele KO3() (QHIHMEHTEI P Py momm PETPECCHH HOCST Ha3BaHHS BEIOOPOYHEBIX
Ko prameHToB perpeccHi Y Ha X M X Ha Y COOTBeTCTBeHHO. OHH OIpeIesFOTCS KaK:
XY-XY  _AY-XY
Fo = j..: | Far T _g;:“-

3 3

ST =1 (T

S = X1 (X)),
I'JIc '

Jagaun ¥ ynpaxkHeHHsI:

I:IFJrr |
y.~—y=rp—|x—X|
Haiitn BBRIOOpOYHOE YpaBHEHHE ITIPSMOH Ox perpeccH Y Ha X IIO0 JAaHHOH
KOPPEISILIHOHHON 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 — — — 7 8 19
1Ny 4 8 9 52 19 8 n=100
2.
Y X 1y
3 | 13 | 23 | 33 43 53
| [NOKYMEHT MNOANUCAH _ _ _ 6
! ANEKTPOHHOW NOONUCLIO
CepTucpmkar:  12000002A633E3D113AD425FB50002000002A6 - — — 8
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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 o 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:

TerpaCucremc, 2013. — 287 ¢. — Pexxum gocryna: http://’www.iprbookshop.rw/28244 html

JlonoJIHHTEJIbHAA JIHTepaTypa:

OJOKYMEHT NoanmvcAH

SNEKTPOHHOW NMOAMUCEIO
12000002A633E3D113AD425F B50002000002A6

LllebGayxoea TateAHa AnekcaHapoBHa

_| Ceptiudhukar:

Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022

THYecKasd cTaTHCTHKA: yueOHHK / I'. IT. Kmrmos.
1rer mMeHH M.B. JlomoHocoBa, 2011. — 368 c.




— PexxmM moctyma: http://www .1prbookshop.ru/13115 html

AOKYMEHT NOANMCAH
QNEKTPOHHOW MNMoAarnncbio
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022



MUHHUCTEPCTBO HAYKHW M BEICHIEI'O OBPA3OBAHUA PO
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPASOBATEJIEHOE
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[IOpsIOK BEITTOJIHEHIS CaMOCTOSTEIIBHOH pabOThI CTYAEHTOM
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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:

ILnaHupyemsie
pe3yJbTaThl 00yUeHUs!
M0 JAUCLUILIHUHE
Kona, popmysimnpoBka Kona, popmyiupoBka (Moay.J110),
KOMIIET eHLIUU HHAUKATOPA XapaKTepUu3yrume
Tanbl (pOPpMHUPOBAHUA
KOMIIETEHLIHH,
HHIUKATOPOB
OIIK-1: CrocobeH N/1-1omx1 3HakoM ¢ ocHoBaMi | [Ipumenser
[IPUMEHATH MaTeMaTUK I, (U3NKH, | ECTECTBEHHOHAYUHbIE I
€CTECTBEHHOHAYYHBIE I | BRIUNCIIUTEILHOII TEXHUKN U | oOmMenHKeHEepHEIE
OOIeNHK €HEp HBIE [IporpaMMUpPOBaHUS. 3HAHIS, METOIbI
3HAHU, METObI NJ1-2omxa Pemraer craHgapTHBEIE | MATEMATUUYECKOTO
MaTEMaTUYECKOTrO npodeccuoHaIbHBIE 3ajJlaull ¢ | MOJACIINPOBAHUA,
aHaluza n [IpUMEHEHUEM TEOPETUUECKOTO 51
MOJEJINPOBAHNAA, €CTECTBEHHOHAYUYHBIX 1 | SKCIIEPUMEHTAJILHOTO
TEOPETUUECKOTO U OOIEeNHKEHEPHBIX 3HAHUI, | UCCIJIEAOBAHIS B
AKCIIEPUMEHTAJILHOTO METO/IOB MaTEMaTHYECKOTO | IIpOoQeCcCUOHAILHOII
HICCIIEJOBAHU B aHaII3a U MOJEJIMPOBAHUS. JIESTEIILHOCTU
Hp{j(baccﬂ{jHaﬂhHDﬁ NI-3onk1 [ IpOBOUT TEOPpETHUECKOE H
eATeNbHOCTI SKCIIEPHMEHTATIbHOE — HCCIeJOBaHHe
O0BEKTOB ITpoheCCHOHAIBHOH
NESATEMbHOCTH

2. Ieuanb H 33729 CAMOCTOATEILHOM PA0OThI

BemyImas 1enp opraHmsaliii H ocyIecTBiIeHHsI CPC coBIagaeT ¢ LENb0 OOYUEHHS CTYICHTA —
dopmMHpoBaHHE HaOOpa OOIMIEHAYYHBIX, ITPO(eCCHOHAIBHBIX H CITEL[HMAIbHBIX KOMIIETEHIHI OYYIIErO
OakaiaBpa IT0 COOTBETCTBYIOIIEMY HAIIPaBJIEHHIO IO OT OBKH

[Tpn oprammzaipm CPC BaXHBIM H HeOOXOZHMBIM YCIOBHEM CTAaHOBSTCS (POPMHPOBAHHE
YMEHHS CAMOCTOSTENLHON padoThI IS IMPHOOPETEHNS SHAHHI, HABBIKOB M BO3MOKHOCTH OpraHH3aI[iH
yue OHOH H HaYYHOH JeSTeILHOCTH. L]ebr0 caMOCTOATEIIPHOH Pa0OThI CTYIEHTOB SBJISETCS OBJIAJcHIE
(yHIaMeHTaIbHBIMH 3HAHISMH, ITPO()eCCHOHAIBHBIMH YMEHHSIMH H HaBBIKAMH JIeSTeIbHOCTH IIO
MMPO(IIIIO, OIBITOM TBOPYECKOH, HMCCIEeA0OBATEILCKOH JeATellbHOCTH. (CaMocTosTelbHass padoTa

CTYACHTOB GHGGD@GTE}’ET Pa3BHTHIO CAMOCTOATCIIBHOCTH, OTBCTCTBCHHOCTH H OPI'dHH30BAHHOCTH,

1 AOKYMEHT MOAMVGAH
SNEKTPOHHOM MOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

lLlebGayxoea TateAHa AnekcaHapoBHa
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- CHCTEMATH3ALMI H 3aKpellUIeHHe ITONYyYeHHBIX TEOPEeTHUYECKHX 3HAHHII H ITPaKTHYECKHX
YMEHHIH CTYIEHTOB,

- yIIIyOJIeHHE H pacIHpeHHEe TeOPeTHYECKHX 3HAHHIT,

- (opMHpOBaHHE yMeHHH HCIIOJIb30BaTh HOPMATHBHYIO, IIPAaBOBYIO, CIIPABOYHYIO
TOKYMEHTALHIO H CIIEIHAIFHYIO JINTePaTypy,

- pPa3sBHTHE ITO3HABATEIBHBIX CIIOCOOHOCTEH M AKTHBHOCTH CTYAEHTOB: TBOPYECKOH
HHHI[HATHBEI, CAMOCTOSTEIIBHOCTH, OTBETCTBEHHOCTH H OPTraHH30BaHHOCTH,

- (OpMHpOBAHHE CAMOCTOSTEIIBHOCTH  MBIIIUIEHHS, CIIOCOOHOCTEM K CaMOpPa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHHIO H CaMOPEallH3al[HH,

- Pa3BHTHE HCCIIEAOBATEIbCKHX YMEHHI,

- HCIIONIb30BAHHE MaTepHalla, COOPaHHOTO H ITOTY4EeHHOI'O B XOJ[€ CAMOCTOATEIbHBIX 3aHSITHIH
Ha CeMHHapaX, Ha MPaKTHYeCKHX H Ta0opaTOPHBIX 3aHATHSX, ITPH HAITHCAHHH KYPCOBBIX H BBITYCKHOIM

I'L'BHJ]II(IJI]I{EH_[HGI-H-IGﬁ pﬂﬁﬂT: OIS 5(1) (bEI{TI[BHGﬁ ITOATOTOBKI K HTOT'OBEIM 344U CTaM H SK3dAMCHAM.

3. T exHoJI0THYeCKAA KapTra CaAMOCTOATEJIbHOH pﬂﬁﬂ'l'bl CTYJICHTA

OOLeM yacoB, B TOM UHUCIIE
Ko e
Bua gesarensHOCTH (acTp.)
peanmn3yeMbl
« CTYICHTORB CpeacTBa u KoHTakT
O — TEXHOJIOTU Hasd
o 11 OI[CHKH CPC paboTta ¢ | Bcero
Iperoaa
BaTeJIeM
4 cemectp
OIIK-1 IloaroToBka kK Kowmrmnekt 2.16 0.24 2.4
(UJ-1,2,3) | mexiusam 3aJIaHII 1
BOIIPOCOB
10 TEMaM
TUCITUILIIH
LI
OIlIK-1 IloaroToBka K Kowmrmnekt
(MUJI-1,2,3) | opakTHUECKUM 3aJlaHNIN 1
aboTaMm BOIIPOCOB
P P 4,32 0,48 4.8
10 TEMaM
UCITUILIIH
Bl
OIIK-1 CaMoOcCTOSsITETLHOE KomiinekTt 47.52 5,28 52.8
(MO-1.2.3) | myuenne 3aJaHnil 1
AOKYMEHT [OANVUCAH
SNEKTPOHHOM NOANUCHIO
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TUCITUILUINH
LI

HToro 3a 4 cemecTp S4 6 60

Htoro 54 6 60

4.Hﬂpﬂ,[[ﬂH BbLIIOJIHEHHS CaAMOCTOMAT €JIbHOMN pﬂﬁﬂThI CTYACHTOM

4.1. Memoouueckile pexomenoayiil no pabome ¢ yuebHoil numepamypoii

IIpu padore ¢ KHUToH HeOOXOMHMO IIoA00paTh IHTEPATYPY, HAVUHUTHCS IIPABHIIBHO €€ YHTAaTh,
BeCTH 3amucH. J[nsg mojdopa JIHTepaTyphl B OHOIHOTEKE HCIIONB3YIOTCS al(aBHTHBIH H
CHCTEMATHYE CKHIT KaTaJIOIH.

Ba)XHO TIOMHHTH, YTO PaI[MOHAJIBHBIE HABBIKH PadOThI C KHHIOH - 3TO Bcerga OobImas
SKOHOMI S BpEMEHH H CHIL.

I IpaBIIBLHEIN ITOA00p YVUEOHHKOB PEKOMEHAVETCS IPEIogaBaTelieM, YHTAFOIHM JIEKIHOHHBIH
Kypc. HeoOxomumas nmHreparypa MoXeT OBITH TaKKe VYKa3zaHa B METOAHMYECKHX pa3padoTKax II0
ITAaHHOMY KYPCY.

M3y4yasg maTepHan 1mo yueOHHKY, CIeAVeT IEPEXOAUTh K CIIEAYIOIEMY BOIIPOCY TOIBKO ITOCIIE
MIPABHJIGHOTO YSCHEHHS ITPeIbIIYINEro, OIHCHIBAasA Ha OyMare Bce BBIKIAAKH H BBIYHCIEHHS (B TOM
YICIIEe Te, KOTOPhIe B YUeOHHKE OMYINEHBI HIIH Ha JIeKI[HH JaHbI I CAMOCTOSATEIBHOIO BEIBOJA).

[Ipp m3ydyeHmn 1r000H MUCIMIUIMHEL OONBIIYIO H BaXKHYIO POJIIb HIPAET CAMOCTOSITEIbHAS
HHIHBHAYallbHas padoTa.

Oco0oe BHHMaHHE ClIeAyeT OOparHTh Ha OIPEeelIeHHEe OCHOBHBIX ITOHATHH Kypca. CTYIeHT
IOIDKEH TIOAPOOHO pa30bHpaTh IIPHMEPHI, KOTOPHIE ITOSCHSIOT TAaKHE OIPEIesIeHHS, H YMETh CTPOHTH
aHAJIOTHYHBIE TIPHMEPBI CaMOCTOSTeNbHO. HyXHO HOOHBaTLCS TOYHOTO IIPEACTARIIEHHS O TOM, UTO
m3yyaelnb. lIONe3HO COCTABIISATH OIOPHBIE KOHCIIEKTHI. [IpH HM3ydYeHHMH MarepHaia 0 Y4eOHHKY
MONE3HO B TeTpagH (Ha CIIENHAIBHO OTBEJAEHHBIX ITOISIX) JOIIONHSTh KOHCIIEKT IeKI[Hil. Tam xKe
CIIEAYET OTMEYATH BOIIPOCHI, BEIJIETIEHHBIE CTYAEHTOM IS KOHCYIILTAIIHH C IIPEroaBaTelIeM.

BRIBOZEL, ITIOIIYYEHHBIE B PE3YIIbTaTe H3YUEHHS, PEKOMEHAYETCS B KOHCIIEKTE BBIJIEISTE, YTOORI
OHM TIPH ITePEeYHTHIBAHIH 3aITHCEH JIYUIIe 3aITIOMHHAIIHCE.

OIIBIT IIOKA3BIBAET, UYTO MHOIHM CTYJIEHTaM IIOMOT'aeT COCTABIIEHIE JIICTA OIOPHBIX CHTHAJIOB,

L=

qOOCPREAIICTO _,E_lal'éh}h_ﬂ_E_l:l'i' ﬁhﬂhﬁgﬂ_i-l_ == oot S ToTHe0IseMBIE QJGPI\{}"HLI H TIOHATHS. TaKoOH IIHCT
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IIOMOraeT 3allOMHHTH (DOPMYIIBI, OCHOBHBIE IIOJIOKEHHS JEKI[HMH, a TaKXke MOKET CIYKHTb
ITOCTOSTHHBIM CITPAaBOYHHKOM JJISI CTY/IEHTA.

UreHne HAY4YHOro TeKCTa SBJISIETCS YacThIO IIO3HABATEIILHOH JeATElIbHOCTH. Ee 1enp —
H3BJIEUEHHE H3 TeKcTa HeoOXOoAHMMOH HH(popmammuu. OT TOro Ha CKOJBKO OCO3HAHHA YHTAFOIIHM
cOOCTBEHHASI BHYTPEHHSS YCTaHOBKA IIPH OOpPAIlleHHH K IeYaTHOMY CJIOBY (HAaHTH HYJKHBIE CBEJEHHSL
YCBOHTH HH()OPMAI[HIO ITOJTHOCTHIO HJIH YaCTHYHO, KPHTHYECKH ITPOaHAIM3HPOBATh MaTepHaI M T.II.)
BO MHOI'OM 3aBHCHT 3()() eKTHBHOCTBH OCYIIECTBIIIEMOIO JEHCTBH.

BEIZIETLIIOT uembipe 0CHOG6HbIE YCIMAHO6KIL 6 UM EHUI HAYUHOZ0 NeKCma:

HH(] OpMAaI[HOHHO-TTOMCKOBBIH (3aJlada — HAHTH, BRIACIIHTh HCKOMYIO HH()OPMAIIHIO)

yCBaHBarOINas (YCHIHS YMTATElIs HaIlpaBJIeHBI Ha TO, YTOOBI KaK MOJKHO ITOITHEE OCO3HATh H
3aIlTOMHHTh KaK CaMH CBEeJIEHHS H3IaracMble aBTOPOM, TaK H BCIO JIOTHKY €I'0 PacCy KIeHHH )

aHATTHTHKO-KpHTHYeCKasd  (UYMTaTelb CTPEMHTCS KPHTHYECKH  OCMBICIHTh  MaTepHall,
ITPOAHAIN3HPOBAB €0, OIPEJEIIHB CBOE OTHOIIEHHE K HEMY )

TBOpYecKas (CO3JaeT y YHTaTelIsI TOTOBHOCTh B TOM HIH HHOM BHJE — KaK OTIIPABHOH ITYHKT
IUI1 CBOHX PacCy’KIeHHH, Kak oOpa3 JJIS JeHCTBHSI IO aHAJIOTHH H T.II. — HCIIOIB30BaTh CYIKIeHHS
aBTOpa, XOJ €ro MbICIeH, pe3ylbTaT HaOIIoJeHHS, Pa3pab0TaHHYIO METOAHKY, MIOMOIHHTh HX,

MTOJIBEPrHYTh HOBOIL IIPOBEPKE).

4.2. Memoouueckiie pexomeHoayiiil no NOO20M 06Ke K NpaKMUYeCKUM 3aAHAMUAM

JIimst Toro 4yroOBl NMpaKTHYECKHE 3aHATHS ITPHHOCIHIH MaKCHMAIIBHYIO ITOJIBb3Y, HEOOXOIHMO
IIOMHHTb, YTO yIIpaXKHEHHE H PEIeHHe 3aJ]a4 IIPOBOASTICS 10 BEIYHTAHHOMY Ha JIEKI[HSX MaTepHaly H
CBSI3aHBI, KaK IIPAaBIIO, C JEeTaIbHBIM pa300pOM OTHEIBHBIX BOIIPOCOB JEKI[HOHHOIO Kypca. ClemyeT
IO TYEPKHYTh, UTO TOJIBKO ITOCIIE YCBOSHHS IEKIIHOHHOI O MaTepHala ¢ OIpeJeIEeHHOH TOYKH 3peHHs (a
HMEHHO C TOH, ¢ KOTOPOH OH H3JIaraeTcs Ha IJIeKI[HSIX) OH OyJeT 3aKpellIIThCS Ha ITPaKTHYECKHX
3aHATHSX KaK B pe3ylnbTaTe OOCYXKJIEHHS H aHalIH3a JIEKIHOHHOIO MaTepHalla, TaK H C ITOMOIIBIO
pelreHns NMPoOIeMHBIX CHTYaI[Hi, 3afa4. [IpH 3THX YCIOBHSX CTYAEHT HE TOJBKO XOPOIIO YCBOHT
MaTepHall, HO H HaYYHTCS IIPHMEHITh €ro Ha IPaKTHKE, a TAK/Ke ITOTYYHT JOITOJHHTEIbHBIH CTHMYII (H
5TO OYEHb BaXKHO) JJISI aKTHBHOH ITPOPaOOTKH JIEKIIHH.

CrnexyeT IIOMHHTBb, 4YTO pellleHHe KaXOoH Vy4yeOHOH 3aJadyd JOIDKHO JOBOAHTBCS O
OKOHYATEILHOI0 JIOTHYECKOI'O OTBETa, KOTOpOro TpedyeT YCIOBHE, H ITO BO3MOKHOCTH C BBEIBOJOM.
[lomy4eHHBIIT OTBET CIIEAYET ITIPOBEPHTH CITOCOOAMH, BBITEKAIOIMHMH H3 CYIIECTBA JAHHOH 3a[ayH.

IlonesHo Takxke (EGJ'JII EDBMD}I{H'D) PEIATh HECKOIJIIBKHMH crrocobaMH H CPAaBHHTE IIOJIYHCHHBIC

pe= Sﬂ%ﬁTKEEE:LFT {I?I'EJH,QI’;I?‘I%:HJ NIZKATE 10 ]'[pHDﬁpETEHI[H TBEPABIX HABBIKOB B
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4.3. Memoouueckiie pexomeHoaijiiil nO camonpogepre 3HAHLULL

[Tocie H3y4yeHHS OIpeielIeHHOH TeMEI IT0 3aITHCsIM B KOHCIIEKTe H YUeOHHKY, a TaKKe pellleHHS
JTOCTAaTOYHOI'O0 KOITHYECTBA COOTBETCTBYIOIIMX 3aJlady Ha ITPAKTHYECKHX 3aHITHIX H CaMOCTOSTEIBHO
CTYAEHTY PeKOMEHAYETCS, IIPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHHH, OTBETHB Ha KOHTPOIILHEIE
BOITPOCKI ITO H3YYEHHOH TEME.

B crmy4yae HeoOXOMHMOCTH HYJKHO eIlle pa3 BHHMAaTellbHO pa30o0paThCs B MaTepHalle.

MHorma HemoCTaTOYHOCTh YCBOEHHS TOrO HIH HHOTO BOIIpOCAa BBISICHAETCS TOIBKO IIPH
H3YUEHHH JaJbHEHINero MaTepHala. B »3ToM ciaydyae HaJO BEpPHYThCS Hazal H ITOBTOPHTHL IUIOXO
YCBOEHHBIH MaTepHall. BaKHBIH KpHTEPHI YCBOEHHS TEOPeTHUYECKOrO MaTepHala - YMEHHE pellaTh
3aJladyd WIH IIPOHTH TeCTHPOBAHHE IO IPOHAeHHOMY MarepHany. OJHAKO cleayeT ITOMHHIBL, YTO
IIpaBHIIbHOE PellleHHe 3aJaqH MOJKeT ITOTYYHTLCSI B pe3yllbTaTe IIPHMeHeHHS MeXaHHUeCKH 3ayUYeHHBIX

opmy1 Oe3 IMIOHHMAHHS CYIIIHOCTH TeOPEeTHYECKHX ITOIOKEHHIH.

S.KoHTpoJIb caMOCTOATeJIbHOH PA00ThI CTYIEHTOB

B paMKax pelTHHIOBOIl CHCTEMEI YCIIEBAEMOCTEH CTYACHTOB II0 KaKIOH IHCLUIUINHE
OLIEHHBAETCS B XOJI€ TEKYIIET0 KOHTPOJIS M IPOMEKYTOYHOH aTTeCTal[HH.
Texymmn KOHTpoJIb

PelITHHroBas OeHKA 3HAHUH CTYAEHTA

No Bug 1earenmbHOCTH CTY JEHTOR Cpokn KomnnuecTRo
/11 BELIIIOJITHEHIA OaJIIoB
1. | IlpakTimueckoe 3aHsarue 5 5 Henend 15
2. | IIpakTmyeckoe 3aHATHE 8 8 Hedend 20
3. | lIpaktigeckoe 3aHarue 12 12 nenens 20
Hroro 3a 4 cemecTp 5§
Hroro 55

MakcHMalIbHO BO3MOKHBIH Oalll 3a BeChb TEKVIIHMH KOHTPOIbh YCTaHABIHMBAETCS PaBHBIM 3.
Tekyiee KOHTPOIBHOE MEPOIPHATHE CUHTAETCS CHAHHBIM, €CIIH CTYJEHT TIOIYYIUI 3a HET'O HE MEHeEe
00% OT YCTAaHOBIEHHOIO JJII HSTOr0 KOHTPOIS MaKcHMajJIbHOro ©Oarmia. PeHTHHTOBBRIH Oai,
BEICTABIISIEMBIN CTYIAEHTY 3a TEKYIIEe KOHTPOIBHOE MEPOIPHATHE, CHAHHOE CTYIAEHTOM B
YCTAHOBJIEHHBIE I'Pa(pPHKOM KOHTPOJIbHBIX MEPOIPHSITHH CPOKH, OIPEEIIeTC CIIEAYIOIIM 00pPa30M:

NIOKYMEHT MOANWUCAH .
9NEKTPOHHOM NOANUCHIO 120651l 0a (6 % oM MAKCUMMILHOZO
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Omnuds viil 100
Xopouwuii 80
YooenemeopumenvHuiii 60
Heyooenemeopumenvi viii 0
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