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BBE/IEHHE

1. e 1 33249 H3YYE€HHA JUCITHILIHHbI

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

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

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

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

3. HammeHoBaHHE NPAKTHYECKHAX padoT

No HanMeHoBaHHE TeM JUCHHILINHBI, HX KPaTKoe Oobe N3 aux
TeMbI coJep:raHHe M NpaKTH4YeCKas
JacoB IMOAr 0TOBKA,
JacoB
4 cemecTp
1 PerrieHue KOMOHMHATOPHBIX  3ajay: IIePECTAHOBKH, 1.5 1.5
Pa3sMEIEHIS, COUETAHM L.
2 BeposSITHOCTH M CIIyYalHbIE ITPOLIECCHI. 1,5 1,5

PemleHHe 3aJay Ha HENOCPEIACTBEHHOE BEIYHCIIEHHE
BEPOSITHOCTH COOBITHAL.

3 OCHOBHBIE TEOPEMBI TEOPHH BEPOSTHOCTEMH. 1.5 1.5
[IpriMeHEHHE TeOpeM CIOXKEHHS H YMHOXEHHS IIpH
PELIEHNH 3a]1aY.

3 Pemenne 3ajjady  Ha IIpHMeHeHHe (DOPMyJI  ITOJIHOM 1,5 1,5
BEPOSITHOCTH, (popMyIIbl Batieca.

3 CxemMa HCIBITaHHH bepHYUIH. HanBeposdTHeHIlIEe YHCIIO 1,5 1,5
IOSBJIEHHH COOBITHS B CXEME ITOBTOPHBIX HE3aBHCHMBIX
HCITHITAHIH.

3 [ IpnGnrkeHHBIE (OPMYIIBI B cXeMe bepHyIIIH. 1.5 1,5

4 3aKOH paclpeaeleHHs JUCKPETHOH CIITYYAHHOH BEeJIHUHHEI. 1.5 1.5

4 BBEIUHCIIEHHE YMCIOBBIX XAPakKTEPHCTHK JOHUCKpeTHOH | 1.5 1,5
CITyYaiHOH BEITHYIHEL.

5 OVHKIMH paclpeelIcHUsS M IUIOTHOCTH pacIpeaeneHus | 1.5 1,5
BEPOSTHOCTEH HEMPEPBIBHBIX CIIYYAHHBIX BEHMYHH, HX
CBONCTBA.

J YHCIIOBEIE XapaKTEPHCTHKH HEIMPEPBIBHBIX CIIVYAHHBIX | 1.5 1.5

_ BEIIMHAHyMEHT noanucaH

7 Ba [CHHDIE PSR 1x rpadrdeckoe H300paXKeHHe. 1,5 1,5

ororon | BEEOOPOURBEAMETOLOUEUHEIE OIEHKIL 1.5 1,5
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9 IIoHsITHE HMHTEPBAJIILHOIO OLEHHBAHMSI. J|OBEepHTEIbHAS 1,5 1,5
BEPOSTHOCTh, M IIpeJelbHAsA onmoOKa BBRIOOPKH. OIleHKa
XapaKTEPHCTHK TEHEPAIbHOH COBOKYIIHOCTH TII0 MAalIOH
BEIOOPKE .

10 1,5 1,5
CTaTHCTHYECKAS IPOBEPKA THITOTES.

I KoppensigioHHas 3aBHCHMOCTE. KoadpuigieHT 3 3
KOPPEJISIIHH.

12 JImnelHasa perpeccus. KoaHieHTh perpecCcHH. 3 3

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

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

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

Teopernueckasi 4acrThb:

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

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

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

IIpaBl1I0 CYMMBI:

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

OO0o0011EHHEM TTPaBHJIa CYMMBI SIBIISETCS IIPABUIIO ITIPOH3BELEHH L.

IIpaBuj10 IpoOH3BEACHH A

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

IIpumep 1:

CKOIBKO TpPeX3HAaYHBIX YETHBIX YHCe]I MOXKHO cocTaBHTh M3 1udp 0, 1, 2, 3, 4, 5, 6, ecim
IIH(PHL MOI'YT ITOBTOPSTHCS?

Pemienne: n,=6 (T.K. B KaueCTBE IepPBOH IHPPHI MOKHO B3ATh IF00YI0 ITHGpY H3 1, 2, 3, 4, 5, 6), n.=7
(T.K. B KauecTBe BTOPOIl ITH(PPHI MOKHO B34Th moOyI0 mmudpy u3 0, 1, 2, 3, 4, 5, 6), n==4 (TK. B
KadecTBe TpeTheH IH(PhI MOKHO B3SITh JIFOOYIO IM(py U3 0, 2, 4, 6). Urak, N=n,*n,*n;=6*7*4=168.
IIpumep 2:

CKOIBKO BCEX YETHIPEX3HAYHBIX YHCET MOKHO COCTaBHTE M3 IH(p 1, 5, 6, 7, 87
Pemrenne: /1151 KaXXI0ro paspsga YeTBIPEX3HAUYHOI'O YHCIIa MMEETCS ILITh BO3MOKHOCTEH, 3HAUHT
N=5%*5%5%5=54=625.

PasmMmemienns

HazoBEM MHOXKECTBO, COAEpKAIllee N AIIEMEHTOB, N-MHOKECTBOM.

[TocnemoBaTenbHOCTD (X1, X2, ..., Xk ) JIHHBL K 0e3 ITOBTOPSIFOIIMXCS AIEMEHTOB H3 3IIEMEHTOB
JTaHHOI O N-MHOKeCTBa Ha30BEM K-pasMeIlleHHEM.

A.fn

# YHCJIO pa3MelIeHHH U3 N 1o K 3eMeHTOB (0T (ppaH. "arrangement”

AFI:

O003HAYHM CHMBOJIOM

- pasMenieHHe). MCcIonp3ys mpaBiiIo IMPOH3BEAEHIS, BEIYHCIHM YHCIIO
[TycTh MpOH3BOIIBLHOE pa3MelleHHe AITHHBI K MeeT BT
(X1, Xo, 24
KYMEHT NOANVICA
SHEMEPE]{%(T amﬁi}t%nawﬁpﬂm n criocobamu. llocne Kaxmoro BeIOOpa X; BJIEMEHT X, MOJKHO
BEFOPATE W;W?Wﬂﬁ@&m BBIOOPA 3JIEMEHTOB X; H X; 3IIEMEHT X3 MOKHO BEIOPATh (-

Bna,qcncu ayxoea TaTeAHa AnexkcaHgpoBHa
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2) crmocobamu, U T.4. ITocne Kaxmgoro BeIOOpa 37IEMEHTOB X , Xa, ..., Xk.1 3JIeMEHT Xx MOKHO BBIOpaTh -
(k-1)) = (n-k+1) crmocobamm. Torpa, 1o IMpaBHITY MPOH3BEASHH S, TTOCIIEIOBATENbHOCTD (X1, X2, , ..., Xk )

-

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

A=
AFI:

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

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

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

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

,=4-5=20
Coveranus
k-TromMHOKecTBO JaAHHOTO N-MHOKeCTBa Ha3bIBaeTca k-coueTaHHeM.
Cy iy
O003HaYNM Yepe3 —# YHCIIO K-codeTaHHH H3 JaHHBIX N 3eMeHTOB. QopMyIy JJId YHClIa —#
TIONYYHM, paccykaasd cCIeIyIommM o0pa3oM. EcmHM KaXmoe codYeTaHHE VIIOPSOOYHTh BCEMIH
BO3MOKHBIMH CITOCOOAMH, TO ITOJIYYHM BCe K-TIoCne 1IoBaTe IbHOCTEH H3 1 AIIEMEHTOB, 0e3 IIOBTOPEHHI,
TO eCTh Bce K-pa3MelleHH .
HMHBIMH clTOBaMH,

C* afl= A"
OTKyaa

- A’ 7]

"k (a—k)H

C’: _ H(ﬂ-lj(ﬂ-l)...(ﬂ—;i:—l—l)
k!

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

H_2h
241 21

[Ipenmomnaras, yto n H k - 1enble ImonoxuTenbHble yHcena H 0!=1, copMympyeM OCHOBHBIE
CBOICTBAa COUEeTaHHII.

o = 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?

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

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

Teopernueckasi 4acrThb:

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

Paccmo 4@?@&@” b B B%EHE COIEPAHUTCSI 6 OHMHAKOBBIX, TIATENIBHO ITePEMEIIaHHBIX

Ceptudomkar: 2C000 ESABSBO952205E 7/BAS00060000 -
THAPEB., TPHUEM -2 1 H3: HER 5 KPACHDBIE, 3 - cHHHEe M |1 - Oemplii. OueBHAHO, BO3MOJMKHOCTH BHIHYTH
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HayJady H3 YPHBI I[BETHOH (T. €. KpaCHBIN WIH CHHHII) Imap OOIbINe, YeM BO3MOXKHOCTh H3BIICYD
OelpId 1map. MOXKHO JIH OXapaKTEPH30BATh 3TY BO3MOJKHOCTH YHCIOM? OKa3bIBAeTCS, MOXKHO. JTO
YHCII0O H Ha3bIBAIOT BEPOSTHOCTBEO COOBITHA (TTOSBIEHHS IBETHOIO Imapa). TakumM 00pa3oM,
BEPOSITHOCTH €CTH YHCIIO, XapaKTEePH3VIOIIEE CTEIIEHh BO3MOKHOCTH ITOSBIIEHHS COOBITHSL.

[ToctaBrM 1epej; cobom 3a1auy JaTh KOIMHYECTRBEHHYIO OIIEHKY BO3MOKHOCTH TOT'O, YTO B3STHII
Hayaady Imap IBeTHOH. IlogBiieHme I[BeTHOro Imapa OyIeM pacCMaTpHBaTh B KauyeCTBe COOBITHA A.
KaxxapIi 13 BO3MOKHBIX Pe3yIbTaTOB HCITLITAHHS (HCITBITAaHHE COCTOHT B M3BIEYEHHH Iapa H3 YPHEI)
HA30BEM2/IeM eHIIAPHBLIM UCX000M (d1eMeHMapHbiM cobvimiiem). STMeMEeHTapHbIE HCXOABI 0003HAYHM
yepez o [z [LH T ,[[ B HalmeMm rprMepe BO3MOJKHBI CIIEAVIOITHE O 3l1eMeHTapHBIX HCXOHO0B: Y -
MOSABIIICS Oenblil Imap; %24 [ .- IOMBHIICS KpacHBIM Iuap; %ta [ta [ ‘- IOSBWICA CHHIIL IIap.
JIeTkO BHIAETH, YTO STH HCXOABI O00PaszyIOT IMOIMHYIO TPYIILY IIONMAapHO HECOBMECTHBIX COOBITHI
(00s13aTEIbHO ITOSBHTCS TOJIBKO OJHH IIap) H OHH PAaBHOBO3MOXKHEI (IIap BRIHHMAIOT Hay[ady, IIapkI
OIHHAKOBBI M TIATEIBHO ITepeMeIlIaHBbl).

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

Taxrmm o6paszoM, cCOORITHE A HAOIIOMAETCS, €CIIH B HCIBITAHHN HACTYyIIaeT OAHH, Oe3pasiIHIHO
KAaKOH, M3 3JIEMEHTApPHBIX HCXOJOB, ONAarolpHATCTBYIOIMHX A, B HaIleM IIpHMepe A HaOIIOmAcTCs,
€CIIM HAaCTYITHUT %z, 1w %L, Wi %, win %, wm %, B 3ToM cMmeIcie coObITHE A TIOJpa3AelsSeTcsa Ha
HECKOJIbKO 3JIEMEHTAPHBIX COOBITHIA (@tg.a" [om ['» [ts [, sneMeHTapHOE K& COOBITHE HE
TIOAPA3IEISICTCS Ha IPYTHE COOBITHA. B 3TOM COCTOHT pasimHuie MeXIy COOBITHEM A H 3IeMeHTapHBIM
COOBITHEM (3IIEMEHTaPHBIM HCXOJ[OM).

OTHOIIEHHE YHcIIa OIar orpHsTCTBYIONIX COOBITHIO A 3IIEMEHTAPHBIX HCXOJ0B K MX O0IIEMY
YHCIIY Ha3bIBAIOT BEPOSATHOCTBIO COOBITHSI A H o0Oo3HayaroT 4yepe3d P (A). B paccMmarpuBaeMom
IIPHMEPE BCETO BJIEMEHTAPHBIX HCXOMOB 6; M3 HUX 5 OIMaronpHsIICTBYIOT COOBITHIO A. ClIe0BaTEIIbHO,
BEPOSITHOCTh TOTO, YTO B3ATHIH IIap OKaxkeTcs IBeTHHIM, paBHA P (A) = 5/ 6. 3To YHCIO H JaeT Ty
KOIIMYECTBEHHYIO OIIEHKY CTEIEHH BO3MOJKHOCTH ITOSIBJIEHHS I[BETHOrO Ilapa, KOTOPYIO MBI XOTEJIH
HaNTH. [[aJM Telephb OIpeAciIeHHE BEPOSTHOCTH.

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

P(A)=m/n,

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

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

CBoHcTBOIL. Beposmuocms docmoeeprozo cobvimiia pasHa eouHiiije.

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

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

CBOH CTBO2. Bepoamuocniv HeGoO3MONCHO20 cObbINLA PAGHA HWTIO.

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

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

CBOHCTSBO 3 BEPG.EHIHGCHH: Cﬂ_}’lf{IﬁHGEG CGE;MHIHH ecriibt HOTOMNCHIETbHOEe YUHCAO,
3AKAI0YEHHOE MeHCOY HYAeM 1 eOuHULjell.

JIeNCTBUTENBHO, GJIRTHEII]]-IDIVI}" COOBITHIO ONaroIpHATCTBYET IIHINL YacTh M3 OOINEro 4HCIIa

KYMEHT MOMUCAH
BIIEMEHTaPHBIX HENOHA OB, Lﬁ]i[;‘f%ﬁl B sToM cimydae 0 <m < n, 3HauuT, 0 <m/n< 1, caeoBaTeNLHO,

CeprufhucaP efg 04043E9ABBBI52205E7BA500060000043E

Bnaneneu: ebayxoea TaTeAHa AnekcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023 8



HTaK, BepOATHOCTE TFOO0ro COORITHS YIOBIETBOPSET JBOHHOMY HEPABEHCTIBY

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

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

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

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

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

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

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

7. M3 TIIaTelbHO IepeMEIaHHOIO IOTHOro Habopa 28 KOCTeH JOMHHO HayJAady H3BIICUEHA

KOCTh. HanTH BEepOSATHOCTH TOI'O, YTO BTOPVIO Haydady H3BICUYEHHYIO KOCTh MOYKHO ITPHCTABHTEL K
TIEpBOI, eCIH TMepBas KOCTh: a) OKazanachk JyOneM, 0) He ecTh AyOIb.

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

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

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

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

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

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

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

Teopernuyeckas 4acrhb:

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

BeposSTHOCTE CYMMBI JBYX HECOBMECTHMBIX COOBITHH pPaBHA CYMME BEPOSTHOCTEH STHX
COOBITHH:

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

B ciydae, xorga coObBITHS A H B COBMECTHBI, BEPOSITHOCTh HX CYMMBI BEIpaXKaeTCst (POPMYIIOH

P (A +B) = P (A b,

rAe AR IOSBE AR COOEI PMIO0pp B 3E
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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 xKop3uHe 0 OenblXx M & YepHBIX OMJMHAKOBBIX IIO0 pPasMepy H Becy IMapHKoB. Hayran

BBIOHPArOTCS 3 L[l@j%%%bmé ”&%;%Mepﬂﬂmﬂcm CIIEYFOIIHX COOBITHI:

ceprvBee TPRO AP HKEB GEIBISE 7BAS00060000043E
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* OmIH mapHuK OeJIbIH, a ABa APYITHX YePHEIE,

* Bce TpH IIapHKa YEPHBIE

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

* Bce TpH pasa BREITALET IIECTEPKA,

* Bce TpH pa3a BBRITAAET OJHO H TOKE YHCIIO.

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

e A —"Bce TpH paza BHINIAJET IH(ppa”,

e B -“uudpa Bemaner 1 paz”,

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

e D - “uudpa BEITaAET 2 pa3a”.

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

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

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

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

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

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

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

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

22. B ypHe a OempIX H b 4epHBIX IapoB (a 62,b>3 )3 ypHEI BBIHHMAIOT Cpa3y S IIapoB.
HaltH BepOSATHOCTE P TOrO, UTO 2 U3 HUX OYAYT OEIBIMH H 3 Y€ PHBIMH.
23. UrpaneHasg KocTh OpocaeTcs OQUH pas3. HalTH BepOSTHOCTH COOBITHH -

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

IIpakTHyeckasn padora 4. Penmienne 3a1a4 Ha npuMeHeHne (pOPMY.J1 IOJTHOI BEPOSATHOCTH,
¢opmy.inl baiieca.

Ileab: QopmupoBaHHE IIpeACTaBIeHHS 00 OCHOBHBEIX TeOpeMaX TEOpPHH BEpOSTHOCTEH H
METOJIaX UX IMIPHMEHEHHS JUIS PEIEHIS 3a1ay.

Teopernyeckasi 4acThb:

BepodaTHOCTE COOBITHS A, KOTOPOE MOKET HACTYIIHTL JIHIIEL IIPH ITOSBIIEHHH OIHOTO H3
HECOBMECTHRIX COOBRITHI-THIIOTE3 Bi, B.,....B,, 00pasyrolmx IIOIHYIO TIPVIIIy, pPaBHAa CYMME

IIPOM3BEAEHII BEPOSATHOCTEH Ka)XKIOH H3 THIIOTE3 Ha COOTBETCTBVYIOIIYIO YCIOBHVIO BEPOSITHOCTE
COOBITHS A

P(A) = P(B.)*Pey (At PBa)Bas(A) +...+ P(Bn)*Peu(A),
rre P(By) + PEBIPHHAAP(BA) = 1. IIpuBeneHHyo ()OpMyITy Ha3BIBAIOT ¢hopmynoil nonHoil
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Ecian cobGriTHe A YKE ITPOH30IIIO, TO BEPOATHOCTH

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

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

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

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

PﬂBJ:

3
5

B. 1= —
A(1)231221

Tk ko

20 5 0 O O O

3agaun ¥ yOpasKHeHH 5

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

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

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

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

Bapuanm 3. B paiioHe 24 yenoBeka oOy4aroTcsa Ha 3a04HOM (PaKyIIbTeTe HHCTHTYTa, H3 HHX 6 —

2
5

3

Ha (QI3HKO-MaTeMaTHUeCKOM (paKylbTeTe, 12 — Ha arpoHOMHYeCKOM (paKylIbTeTe, 6 — Ha
SKOHOMHYCCKOM Q)BI%IBTETE. BEEDMHDGTL YCIICINIHO CHdTh BCC 3K3dMCHDbI Had HpE,I[GTDHH_[Eﬁ CCCCHIL
OKYMEHT NOoAaANnnCAH
I CTYIEHTOB (b}%}-rmﬁ AlEdSecKoro (paxkynbpTera paBHa 0,60, arpPOHOMHYECKOrO (paKylIbTeTa —
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0,76 1 sxoHOMIYecKoro (pakymprera — 0,8. HaliTH BepOSATHOCTh TOrO, UTO Hayaady B3STHII CTYIEHT,
CIABIIIHH YCIIEIITHO BCE SK3aMEHBI, OKaXKeTCS CTYAeHTOM SKOHOMHYECKOIO (PaKyIIbTeTa.

KakoBa BEpOSITHOCTD, YTO CTYAEHT CAACT SK3aMeH?

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

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

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

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

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

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

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

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

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

TEDpET HYUYECCKAH TACTb.
HGHLITEIHHE:, B PE3VIIBTATC KOTOPOI'O OXHMAACTCH HACTVYIUICHHC HHTCPCCYIOIICI'O HAC GG@LITHH,

MOKHO MHOI'OKPAaTHO ITOBTOPSTH. IJIAaBHBIH BOIIPOC KaXKAOT0 ITOBTOPEHHS — ITPOM3OHIET IIH HE
IIPOH30HIET 3TO COOBITHE? A BO BCEH CEpPHH IIOBTOPEHHIH BaKHO 3HATh, CKOJBKO HMEHHO pa3 OHO
MO2KET ITPOHM30MTH HIH HEe IMPOM30HTH. Harprmep, KakoBa BEPOSATHOCTh, YTO IIPH ITSATH OpPOCaHHSIX

MOHETEI {{Gpeaﬁ%%iﬁiﬁ@&% 'ﬁ@ 4 paza? Illeermrapckrii MaremMatnk Hadana XVIII Beka Sko0
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BepHymiH oOBeIHHIUT TTOMOOHEIE BOIIPOCH B EIHHYIO BEPOSTHOCTHYIO CXEMY, KOTOPYIO ITPHHSITO
Ha3LIBATh CXEMOH bepHYIIIH.

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

@opmyna bepHym:
CJ{' X _N—X
px)= -—nP 4
IIpumep. M3 ypHEL, comgepxaiien 2 OelbIX H 6 YEPHBIX IIapOB, HAyAauy BEIOHPAETCS ¢ BO3BPalllcHHEM
5 pas nmoAapsan oauH map. Ilogcuntars BEPOATHOCTE TOTO, UTO 4 pas3a IMOSBHUTCS OSJIBIH Iap.
Pemienne: B mpHBeZieHHBIX BHINIE 0003HaYeHHIX N=8; p=1/4; ¢=3/4; x=5. McKOMYI0 BepPOSTHOCTH
BBEIYHCIISIEM TI0 (hopMylie bepHyIUIH:
4
PH[S] :Cg l E :i
4)14/) 1024
@opMmyita bepHYIIH ITPH 3aJJaHHBIX YHCIaX P M 11 IIO3BOISET PACCUHTHEIBATE BEPOSTHOCTD JIFOOOMH

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

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

P.(xX) > P, (x-1); Pi(x) = P, (x+1) (%)

ITepBoe HepaBeHCTBO (*) ITpeacTaBIsAeTCSI B BHJE:

C.::]qun—x EC':;_l Px—lqn—xﬂ
{‘F = F

yTo sKBHBanmeHTHo M- N+l X HITH
Lp gl =np+ p

f-"[jl- = ‘”” ) -‘”"l. T -'E} . Otcroma CIICHOYCT.

A i—ﬂﬁ + P
Pemrasg BTopoe HepaBeHCTBO (*), MonyyHM
X =np- g
Takmm o0pa3zoM, 4YacToTa, HMeIOINas HaHOONBIIVIO BEpPOSTHOCTh (HaHBepOSTHeHINas YacToTa),

OITPEACIIACTCA JIBOHHBIM HEPABCHCTBOM.
NP = =X =hp+ p

Ecmu nptp — 1menoe umcrno (Torza M np—q — I[eNOe YHCIO), TO JBE YacTOTHL X—Np—q H X=np+p
00nagar0T HaHOONIBIIEH BEPOSTHOCTEIO.

3agaun 1 ynpasxHeHH sI:

1. Kaxapii ageHs akipm kopriopaiiii ABC rmogHMaroTCes B IIEHE I ITAJA0T B I[EHE HA OJHH ITYHKT C
BEPOSITHOCTSMH COOTBETCTBEHHO 0,75 1 0,25. HalTH BEPOATHOCTE TOr'O, YTO AKI[HH ITOCIIE IECTH JTHEH
BEPHYTCHA K CBOEH II€PBOHAYAIIBHOH IlcHe. [IpHHATE YCIOBHE, YTO H3MEHEHHS IIEHBI aKI[HH BBEPX H

BHH3 — HEBHBHGID&&SKQ’H%HHHCAH

2. MOTOpB MHOPOMOTIOPROIOICASINIETa BEIXOAST H3 CTPOS BO BpeMd IIONETA HE3aBHCHMO OJHH OT
Ip 5aﬂgﬂﬁ?ﬁeﬁ%ﬁﬁ@@ﬁﬁﬁ@%@ﬂ%&%ﬁ CaMOIIET IIPOOIDKAET JIETETh, eCIIH paboTaeT He MEHee

JYyxoBd eRCaHOpOBHA
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IIOIOBHHEI €0 MOTOpOB. [IpM KakixX 3HAauYeHMSX P ABYXMOTOPHBIH CaMOJIET HaIEXKHEN
YETBIPEXMOTOPHOIO caMONIETa?

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

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

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

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

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

b) HaitTn HanBepoATHEHIIIee YHCIIO CHAPSIOB, ITOIIABIIX B OYHKED.

IIpakTHyeckas padora 6. IlpndmkenHbie popMyJabl B cxeme bepHy Lin.

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

Teopernyeckast 4acrThb:

HemocpenctBeHHOe IpuMeHeHHe (POpPMYIIBI bepHYIIH ITpH OOJIBIIIOM WYHCIIE HCITBITAHHIA
CBI3aHO C TPOMOBJIKHMH BBEIYHCIeHHAIMH. [losTomMy IpH Oompnmx ! BMecTO Hee, KaK IIPaBHIIO
HCIIONB3YIOT IMPHOIKeHHBIe (hopmyisl [lyaccoHa m MyaBpa-Jlamiaca.

@opmyna Ilyaccona
— !
Ecm umerro MembITaHmil /! TOCTaTOYHO BEIIKO, a BEPOSITHOCTH { JOCTAaTOYHO Majia, IPHYEM HX
=N o =l npg o= U
IIPOH3BENEHHE =y He MaJl0 H He BEIHKO (OOBIYHO JOCTATOYHO YCIIOBHIT / ] g < ), TO
> () -
BEPOSATHOCTh MOKHO IIPHOJIHKeHHO HaHTH 110 (popmye IlyaccoHa:
P AT i
Pl =

!

Jlokansnaa meopema Myaspa-/Iannaca

s I
Ecim ymcino HcImbITaHHi i AOCTATOYHO BCIIHKO, 4 BEPOATHOCTH ! H J

! He o4eHb OJM3KH K

L

Wil

o= LU0 g = 2“): TO BEPOATHOCTH ’ MOHO

HYII}0 (OOBIYHO JOCTAaTOYHO YCIIOBHH

pHOIHKEHHO HaHTH 1o (popMyne MyaBpa-Jlamaca:
l

— -.:ll.' ': kN |
. |'.'i'_||'][4t

2

Flml =

m-ap 1 =

I. _Il_- -| : I-_-' - -

v
—
TIe VI =T ¢yrxwm Naycca.

Humezpansnaa meopema Myaspa-/lannaca

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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- Pl <m=m)
B ycroBHAIX NToKambHOH (opMyIsl MyaBpa-Jlarnaca BepoITHOCTh | *' TOro, YTO

i ., e -
HHCIIO YCIIEXOB il BaKITIOYEHO MCAEILY " H -, MOKHO ]’[pHﬁJIH}I{EHHD HAHTH 110 HHTCI'PAJIBHOH

dopmyrie Myaspa-Jlarmmmaca

2 Vo =g =< ) == |

_m_-np o _m - np

. | .=
L) = e fdli -
.Hw:u MG 2T ‘Il 0 U —

3HaueHne QyHKII ['aycca u Jlammmaca HaXOmATCs 11O TaOIHIIaM.

IIpumep. BepostHocTs «cOospy B paboTe Tele()OHHOH CTAHIIHH ITPH Ka)KIOM BEI30BE PaBHA b, 007

[Toctyrmuno 1000 BeI130BOB. OIpeAeIMTE BEPOSATHOCTE JAEBITH « COOEBY.

Pemrenne: 1o ycioBHIO 3a1aun i =1000, m =9, p =[]‘[][]". [IoCKOIIBEKY e JIOCTAaTOYHO BEIHKO, P
| < 7] > 1G]
JIOCTATOYHO MAIIO R , TO JUIS BEIYHCIIEHHS Flona 7 MOKHO HCITOJIb30BaTh (popmyiry IlyaccoHa.
poln) el ~0.1014
Unteenr 4 =117 = = [ (00 -0, 0077 . OTKYIa 0|

HpHMEp. BEPGHTHGCTL TOro, 41O IIPH aBTOMATHYECKOH IINTAMIIOBKE H3IEIII OTAEIIbHOE H3AEIIHE

(0,003

OKaKeTcs OpaKOBaHHBIM, ITIOCTOSIHHA H PaBHA . KakoBa BepOSATHOCTE TOro, 4TO B IMapTH 13 1000

H3ermi poBHO 40 oKaXeTCs OpaKOBAHHBIMIY

Pemenne: [To ycropmo 3agau =1000, m =40, p =0,05 g =1- p =0,95 . TeopeTHUECKH MOKHO

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

: — 05 - 5 =47 8 =70 7 2
Cnpg =1000 0,05 0,95 =47, 5 = 20, | Tak — G = J47.5 =0 '-} TO

4[1- 1000 0,05 4[1- A0

=- ],43 o | . , .
47.5 0,502 vl =gl - LA =g 145 =0, 1394
JHAUCHIEC HI HAXOIHM IIO TﬂﬁHI]l[E ) CHEI[GEHTEJEHG:,
YHEI]
i - , K 0. ]394
f "k 401 = Gl = 1.43) = =02

S5 6.892

IIpumep. BepodTHOCTE TMOMagaHHA B IIENh H3 CKOPOCTPEIILHOIO OPYAHS ITPH OTAECIIBHOM BBICTPEIE
paBHa 0,75, HAHTH BEPOSTHOCTE TOr0, 4YTO IIPH 300 BRICTPEIIOB YHCIIO ITONagaHui OyaeT He MeHee 210,
HO He Goree 2307

- —1-pn= o =210, m, =230
Pemienne: [Io YCIOBHIO 3aJauH 30U p =070 =1- p =02 iy =210.m . Tl
P 210 =m =230 _ _

HaXOKJAeHHSI BePOSTHOCTH BOCITONIb3yeMcS HMHTerpalabHOH (opmymoii MyaBpa-
Jlarraca.
n-p =300 0,75 =225 .,j npg =300 0,75 0,25 =,[56.25 ~1,5 rorm

210- 225 -15 230- 225 3
o p— = . = p— =1 67

J30,25 75 T J50,25 15
CHE,[[GE&TEHLHID

P “'f 210 = __%@K%%ng Y= plOaTl+ Pl =0 2480+

FHRUKAT: Eﬂﬂl}i}ﬂﬂdSEQﬂBBBQEEEDEETBASDDEIEGEIGGEIJSE

+[]" Soeffeq LI.FEﬁayHDBa TateAHa AnekcaHgpoBHa
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3amaum 1 ynpaxHe HHA:

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

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

(.02"% »
ITOBPEKACHHBIX ITPH TPAHCIIOPTHPOBKE, COCTABIISET B CPEIHEM - 7. Haltu BEpOATHOCTE TOTO, UTO

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

- Rl | I
2. BeposgrHocTs nosBIeHHSA COORITHA A B KaxaoM H3 900 He3aBHCHMBIX HCIBITAHHIT paBHA / '

HaliTH BepoSTHOCTh TOT0, YTO cOOBITHE A IpoH30iaeT: a) 750 pa3; 0) 710 pas.

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

4.  MHUIeHb COCTOHT M3 TPEX IIOIMAPHO HelepeCeKaromMXcsa 30H. [IpH OJHOM BEICTPENe 110 MHILEHH
BEPOSATHOCTH IIONAaHHS B IIEPBYIO 30HY IS JaHHOro crpeiaka 0,5. [mg BTopon M TpeTeH 30H 3Ta
BEPOSATHOCTh COOTBETCTBEHHO paBHEI (0,3 1 0,2. CTpesIoK ITPOU3BOAHUT O BRICTPEIIOB 110 MHUIIEHH. HalTH
BEPOSITHOCTH TOT'O, YTO ITPH 3TOM OKaKETCS 3 IIOIMaJaHHs B IIEPBYIO 30HY, 2 IIONAJaHHI BO BTOPYIO H |
TIOTTaJaHHSI B TPETHIO 30HY.

5. BepodaTHOCTH BBIXOJa U3 CTPOS OJHOIO AJIEMEHTA YCTPOHCTBA, B TeUeHHH t YyacoB paloThl, paBHA
0,002. KakoBa BEpOSATHOCTH TOro, uro 3a BpeMsa t H3 1500 He3zaBHCHMO paloTarolX 3IIEMEHTOB
BEIHJIET H3 CTPOS: a) 4 anmeMeHTa;, 0) He Oomnee ABYX 3JIEMEHTOB?

0. CKompkO pa3 ¢ BeposarHoOcThrO 00,0484 MOXKHO OXHIOATh ITOSBJIeHHS COOBITHI A B 100

HE3aBHCIHMBIX HCIIBITAHITAX, €CJO1 BEPOATHOCTE €I'0 ITOSABIICHIA B OTACIIBHOM HCIIBITaAHITIH PdBHA 0:,5

- R P
7. BeposaTHOCTE IOSBIEHHSA COOBITHA A B KaxoM H3 900 He3aBHCHMBIX HCIIHITAHHI paBHA / '

Harrn BepOosSITHOCTE TOTO, UTO COOBRITHE A IMPOM30HAET He MeHee /10 pas u He Oonee 740.

8. JIBa paBHOCIIIPHBIX ITaXMaTHCTa HI'PAIOT B IMIaxMaThl. UTO BeposSTHeE: a) BRIMTPaTh OJHY ITAPTHIO
H3 JIBYX HJIH JIBe ITapTHH H3 YeThIpeX, 0) BRINIPaTh He MeHee JBYX ITapTHH H3 YeThIpeX HIH He MeHee
TpeX MapTHH N3 IITH? HHYbH BO BHHMaHHE He IIPHHHMAIOTC S

9. BeposarHOCTE JOIIYCTHTH OIMMOKY IIPH Habope TeKcTa, cocTosmero u3 1200 3HaKOB, COCTABIISIET
0,005. HaliTH BepOATHOCTH TOTO, YTO IPH Habope OyAeT IOMyINeHO: a) 6 ommbok, 0) XOoTsa OBl OJHAa
OIIHOKa.

10. B ropome N 3 xkaxaeix 100 ceMen 85 HMEIOT IIBETHBIE TEIEBH30PEI. KaKoBa BEPOSITHOCTE TOIO,
yro 13 400 ceMen 340 HMeIOT TaKHE e TEJIEBH3OPHI.

11. KaKoBa BEPOSTHOCTH TOrO, YTO M3 2450 j1aMII, OCBEMIAOINMX YIHINY, K KOHI[Y roga OyAyT rOpeTh
or 1500 mo 1600 mamir? CymraTh, YTO Kaxaas j1amMiia OyZeT TOpeTh B TEUEHHH I'0Jla ¢ BEPOSTHOCTEIO
0,64.

12. B cembe 6 mgerer. HalTH BEpOSATHOCTh, UTO B JAaHHOH CEMBE HE MeHee ABYX MAIbYHKOB, HO HE
Oonee dyeThIpeX. CUHTATh BEPOSTHOCTE POXKIASHHUS MaJIbUHKa H JeBOYKH (,5.

IlpakTHueckas padora 7. 3aKoH pacnpeaejieHHA CJIYYAHMHON BeJJHIHHDI.

Ileab: ¢QopMHpoOBaHHE IIpeJCTaBIEHHI O CcIIoco0ax IIOCTPOEHHS 3aKOHA  pacIipeleleHHS
CIIyYaHHOH BEIHYHHEI.

Teopernueckass 4acrThb:

Hapsmy co ciaydyalHBEIMH COOBITHSMI, OJHHMM H3 OCHOBHBIX ITOHSTHI TEOPHH BEPOSTHOCTEH
SBIISIETCA TIOHSATHE CIIYYAHHOM BEIHYHHBI — BEIHYHMHBL, YHCIIEHHOE 3HAaYeHHe KOTOPOH ITPHHHMAET
Pa3lIMYHBIE 3HAYEHHS B 3aBHCHMOCTH OT Pe3yibTaTa CTOXACTHUYECKOIO SKCIIEPHMEHTA MM OIIBITA.
[IprMepaMH CIIyYaHHBIX BEHYHH MOTYT SBJISTHCS. YHCIIO JOPOKHO-TPAHCIIOPTHBIX ITPOHCIIECTBHH 3a
CYTKH, KOIHYECTBO CTVJEHTOB, OIIO3JABIIMX HAa 3aHATHSI, YHCIO JAaKTIWIOKAPT, IIOCTYIHBIIHMX B

OKY. VICAH -
TeueHHe JTHSI Sﬁ@mﬁﬁ&%ﬂﬁﬁ}aﬁb@p}meaemﬁle IIPUMEPHL  XapaKTEPH3YIOT CIIy4YaiHBbIE BEIHYHHBI,
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HMEIOIIIE KOIMMYECTBEHHEBIE IIapaMETPhl, T.€. H3OIHPOBAHHBIE 3HAUEHHS C OINPeelICHHBIMI
BEPOSTHOCTSAMH. Takie ClIy4yaHHbIE BETHYNHEI HA3BIBAIOT JTHCKPE THBIMH.

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

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

Yucao BeinmageHi repba BepoarHocTh YHCmo BeOIage HI PEIKH
0 0,000 20
| 0,000 19
2 0,000 18
3 0,001 17
4 0,005 16
5 0,015 15
0 0,037 14

3aaun ¥ YOpaKHeHH 5

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

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

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

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

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

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

PasMep BRIMTpEIIIA, $ 20 5
KomuecTBO BEIHTPRIIIEH 1 4 10
AOKYMEHT MOAMWCAH

6) cpean 10 norEeHib O CHAE OB Yveerca 4 GirteT ¢ BRIMTpBIIIIEM, Hayady MOKYTAKOT JBa GHITeTa,

Tvpukar:  2C0000043E9ABBBO52205E7BAS0006000004 3E

CITYS:HHAS BOIIEYMHAT % 77 SHGHQ, BRI PHIITHBIX OHJIETOB CPeH KYIUIEHHBIX,
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7) ©OackeTOOMHCT JAelaeT TPH IITpaHBIX Opocka, BEPOSTHOCTh ITOMAJaHHSI MTda B KOP3HHY IIPH
Ka kKoM Opocke paBHa 0,7 cirydyaldHas BEIHYHHA X — YHCIIO ITOITaJaHHH MS4Ya B KOP3HHY,

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

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

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

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

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

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

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

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

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

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

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

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

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

Teopernyeckast 4acrThb:

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

mbdepernmam iR Piaperenens)
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DOYHKIHS pacIpeielIcHHA F [ X..] IIPeACTAaBIIET COOOH BEPOSTHOCTH TOI'O, YTO CIIyYarHas
BeIIMYMHA ITPHMET 3HaueHHe, MeHbIIIee apryMeHTa 3TOH (PYHKI[HH:

F(x)=P|{X<x/.
[T1OTHOCTE BepOATHOCTH (INIOTHOCTh pacIipelielleHHs) f (x) SBIsgeTcs IepBOH IMPOH3BOIHOH OT

(QYHKIIHH pacIpeieleHHS: f (X)_F '(X) . I'padux  yHKIHH f (X) HA3BIBAIOT KPLEOLi

pacnpeoeieHiis.
[IoHSTHE BEPOSTHOCTH COXPAHSETCS IS HEIIPEPBIBHON CIIYYAHHOH BEIIMYMHEI KAK BEPOSTHOCTE
ee TToIaiaHis B HEKOTOPBIH HHTEPRAI, KOTOPYIO MOJKHO OIIPENETIUTE TaK:

Pla< X<bl=| f|x)dx
Pla<X<b)=F(b)-F(a) la<x<bl=] f(x

IIpumep. I ITIOTHOCTE BEPOSTHOCTH CIIYYAHHOH BEIIMYIHEI X IMeer BHI;
/

HITH

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

\
Hamru:

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

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

[ f(x)ax=1.

—0 B HameM ciyyae

2
| cl2x—x*)de=C(x’ ~X’13)|2=C(4-8/3)=4C/3=1,
0

C=3/4.

OTKYy]Ia
X
F(x)= | f(t)d
2) CBs3b MEKIY F (X] H f (X) 3ajaeTcs (popMyIoH —
X
Flx|=] 0dx=0,
[loaTomy mmpu x=0 o _L
Flx)== [ (2t-2)de==x2 -1,
. 0<Xx<2 4% 4
2
F(x)= %j(zf 2) dt+f0dx 1
a TS xX=>2 0

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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0,x<0,

F(x)Z*%xz—%x:‘,Oc:xczZ,
1,x>2.
CHE,I[ OBATCIIBHO, \
1,5 | |
3) P{U,5<X{1,5}=%f(2x—xz)d){:%[,xz—f/s]|Ef;=0,6875.
0,5 ’

3agaun u ynpaskHeHHA

1 IIIMOTHOCTE BEPOATHOCTH HEIPEPBIBHOH CIIYYAHHOH BEJIHYHHEL X iveer BHJI;

flx)=dlar” -3<x<0, biid

a) Hailitm 3HaueHme mapameTpa 9 . ©0) IlocTpomTh TrpadmK (PYHKIIM pacmpeaelIeHHS

F [ X_.] B) HaiiTH BepoATHOCTH TOrO, UTO CIy4yailHas BeIHUYMHa X IIPHMeT 3HAYEHHS H3
nHTepBana (—1; 1).

2 IIMOTHOCTE BEPOSATHOCTH HEIPEPRIBHOH CIIYUAHHOH BEJIHYHHEI X iveer BHJI;

a) Haittn 3HaueHHe mmapamerpa 9
0) ITocTpouTh rpaHK (PYHKITHH paclpeelIeHHs.
B) HaiiTH BEpOSTHOCTH TOTrO, YTO CIIyYaiHas BeJIHYIHA X IIPHMET 3HAYEHHSI H3 HHTepBaja

X, X,,..X

=00, k<L, bt

(3. 4).

3. HeszaBHCHMEIE CIIYVUaAHHBIE BEJIYHHEI 8 HMEIOT HOPMAJIBHBIH 3aKOH

pacIipeIelIeHHS C IapaMeTpaMH m=1 0=V2 . PaccmarpuBaeTcs cioy4aiiHas BelIHYHHA

Y=X.+X_.+..+X
1 2 8 ITOMOIIIBEO HEpﬂEEHCTEa qeﬁbIHIEEEI OIICHHTL EEpGH].‘HGGTH

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

4. IIMOTHOCTE BEPOSTHOCTH HEINPEPHIBHOH CIIYYAHHOH BEJIHYHHEI X ieer BHJI;

=6 d=x |, Tex<d 6 i

a) HalTH 3HaueHHe ITapamMeTpa 9 .
0) IlocTpouTh rpaduK (PYHKITHH PaclIpeaelIeHHs.
B) HaiiTH BepOSTHOCTH TOTO, YTO CIIydaiiHas BeJIHYHHA X IIPHMeT 3HAaYeHHS H3 HHTepBaja

(3, 5).

5.Cry4yanHas BeHYIHA X HMEET HOPMAIIBHBEIH 3aKOH pacrpelelncHHS. M3BEeCTHO, 4TO

M(X):_zgawnﬂﬂ)(g% VICA _ L X
e I ”“j*f,:""_f*}[_ FNBOITIIO H&_I_IE‘HZ a) TUIOTHOCTh BEPOSTHOCTH CITYYailHOH BEIHYIHEI

Hnageneu LIeD3yxoBd iTeHHE Ad1eKCaHdDOBHLS
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P[—2<X<0},

H €€ 3HAYUCHIIA B TOUKAX X== 1 X:D X:2 . 6) BCPOATHOCTH

P{X>1}.

IIpakTHyeckas padora 10. UnciaoBble XapaKTEPHCTHKH HeENPEPBIBHBIX CAYYAHHBIX
BeJIMYMH.

Ileab: QopMHpOBaHNIE OCHOBHBIX IIPEACTABIECHHN O Ha3HAYeHHH H CIIOCO0AX BBEIYHCIICHIS
YICIIOBBIX XapaKTEPHCTHK HEIIPEPRIBHON CITYYANHOH BEIIYHHEL

Teopernyeckasi 4acThb:

l[JIH HEHpEpBIEHGﬁ CH}*"IHIUH-IGﬁ BCIIMYHHBI MATCMATHYCCKOC OXHIAaHMC, AMCIICPCIE H CPCIHEC
KBAAPATHUYCCKOEC OTKIIOHCEHHC OITPEACIIAOTCA CJIC YOI IM OﬁpﬂBDMZ

()= f xf(x)dx,D(X):+J: f(x)de—(M(X)}.o( X)=/DTX).

IIpuamep. [ IITOTHOCTE BEPOATHOCTH CIIYYAHHOH BEJIHYHHEL X HMEET BHJI
/

0, x<0,
flx)={C[2x—x*), 0<x<2,
| 0, x=2.
!
BBEIYHCIIHTE: M(X)! D(.XJ: U(X)
Peimenne:
2
(X)=2 [ x(2x—x?)dx=2|2x L x4||2=2(16/3—4)=1,
4,] 413 4 4

2
—%Jn. (2x—x")dx— 1—3[_x4/2—x5/5_]|l;—1=%[:8_32/5:]_1=012§

o X )=40,2~0,447.

3agaun ¥ ynpaxkHeHHs:

1.II7TOTHOCTE BEpPOSATHOCTH HEIIPEPHIBHOH cnyt{aﬁHc:ﬁ BEIIHYHHEI X HMEET BH:

fx)=dla’,-3¢x<0 b

o(X)

M(X) = D(X)

Haiitn , H

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

BEIIHYIHHBI X , ECIIH H3BESCTHO, YTO

P{X<1}=0,1 P X>5{=0,2
HGGTpﬂIITb Ig) }ﬁgr%%ﬁnp T[[E.'IIEHI[:?I H HaHTH €€ MAKCHNMYM.

- HHGTHG(%B# ﬁaﬁ'fﬂfdﬂ’r?f ﬁ%l‘[p&pb[%}[ﬂ}[ CITY4aiTHOH BEITHYHHBI X iveer pun:

orageney LeD3yXOoB Ane HH:
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IIpakTHueckas padora 11. Bapuannonnslie paabl H HX rpajguuecKoe H300pakeHne.

Ileab: (opMIpoBaHHe OCHOBHBIX ITOHATHI MaTeMaTHYECKOH CTaTHCTHKH.

Teopernueckast 4acrThb:

MareMaTHyecKasd CTaTHUCTHKA 3aHHMAETCS VYCTAHOBJIEHHEM 3aKOHOMEPHOCTEH, KOTOPBIM
IIO[MYMHEHEI MACCOBEBIE CIIYYaAHHBIE SBJIEHHS, Ha OCHOBE OOpabOTKH CTAaTHCTHYECKHX JaHHBIX,
IIOTYYEHHBIX B Pe3yIbTare HAOMOAeHHH. J[BYMS OCHOBHBIMH 3aJlayaMH MaTeMaTHYeCKOH CTAaTHCTHKH
SIBJISTEFOT CS1.

- OIpeielieHHe CTIToco00B cOopa U IPYINIMPOBKH 3THX CTaTHCTHYECKHX JaHHBIX,
- pa3paboTKa METOJOB aHalM3a ITOIYYEHHBIX JAHHBIX B 3aBHCHMOCTH OT IIEIIE€H HCCIEHOBAHMA, K
KOTOPBIM OTHOCSTCS:

a) OIlcHKa HEH3BECTHOH BEPOATHOCTH COOBITHSA, OIlEHKa HEH3BEeCTHOH ()YHKIHH
pacIpeielIeHH, OL[€HKA TTapaMeTPOB PacIpellelIeHHs, BHJ KOTOPOro M3BECTEH, OL[EHKA 3aBHCHMOCTH
OT APYTHX CIIYYAHHBIX BEJIHYNH M T.1.,

0) IMpoBepKa CTaTHCTHYECKHX I'HITIOTE3 O BHIE HEH3BECTHOI'O PACIIPEAE/IEHIS HIH O 3HaUEHHSIX
ITapaMeTPOB H3BECTHOIO PaCIIpelelICHIL.

JInsa perreHHs 3THX 3aJa4 HEOOXOAHMMO BBIOpaTh H3 OOJIBINOH COBOKYIHOCTH OIHOPOIHBIX
O0OBEKTOB OIPaHHYEHHOE KOJIMYECTBO OOBEKTOB, IO Pe3yibTaraM H3YUYeHHS KOTOPBIX MOJKHO CHEIaTh
IIPOTHO3 OTHOCHTEIIEHO MCCIIELYEMOT O ITPH3HAKA 3THX 0OBEKTOB.

OMnpeaenM OCHOBHBIE TTIOHATHS MaTEMAaTHUYECKOH CTaTHCTHKH.

I'enepansnas cogokynHocns — BCE MHOKECTBO HMEOIIIXCS OOBEKTOB.

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

Obvem cenepanvHoil coeoxynHocmit N H obvem 6vibopkii NI — YHCIO OOBEKTOB B
paccMaTpHBacMOH COBOKYITHOCTH.

BHabsl BEIOOPKH:

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

becrioBropHas — oTOOpaHHBIN OOBEKT B I'eHEPAJIbHYIO COBOKYIIHOCTh HE BO3BPAINACTCS.

J1s Toro, 4yroOBl IO MCCIIEAOBAHHIO BEIOOPKH MOXKHO OBUIO CIENIaTh BHEIBOJABLI O ITOBEICHHI
HHTEPECYIOMIETO HAC IIPH3HAKA TEHEPAIBbHON COBOKYITHOCTH, HYKHO, YTOOBI BEIOOpPKA IIPABHIBHO
IPeJCTaBIIUIa IIPOIOPIHH TeHepalbHOH COBOKYIIHOCTH, TO €CThb OBlIA penpezeHn amiiéHoil
(ITpeICTaBHTEIIbHOMH ). YUHTBIBAS 3aKOH OOIBIMMX YHCEI, MOKHO YTBEpPKIaTh, YTO 3TO YCIIOBHE
BEITIONIHSETCS, €CIIH KaXKIbIH OOBEKT BBIOpAH CIIYUANHO, IPHYeM IS ITHOO0ro 00beKTa BEePOSTHOCTE
IIOIACTh B BEIOOPKY OJMHAKOBA.

[IycTe HHTEepecyIOmas Hac CIIydyarHas BelIndiHa X IMPHHHMAET B BRIOOPKE 3HAUEHHE X; 11; Pas,

k
Z nk:n
X; — Ny pas, ..., X — Ny pa3, IpuueM =l , Tme n — oO6peM BBIOOpPKH. Toraa HalmrogacMbIe
3HAYEHHS CIIYUYAHHOH BEIIMUHHEI X, Xa,..., X; HA3BIBAIOT BApPHAHTAMH, a N, N,,..., I, —YacTOTaMH. Ecim
_n
W, =—
n

pPas3JacIiITh Kaﬂ{ﬂmﬁmﬂgﬁ}ﬂ&qﬁbem ELI@DPI{H:. TO ITOIIVUHM OmHOcCHme/IbHble Yacimonivl
3NEKTPOHHOW NOONMCLIO
Ceptucdukar: 2( A3E9ABBRBA952205E7BAS00060000043E
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[locmemoBaTembHOCTE  BapHAHT, 3aliCaHHBIX B IIOPSAKE  BO3pacTaHMS, Ha3kIBaIOT
BApPHAIIHOHHEIM PIAOM, a IIEPEeUYeHh BapPHAHT M COOTBETCTBYIOINMMX MM YacTOT IIH OTHOCHTEILHBIX
YAaCTOT — CTATHCTHYECKHM PSIIOM.

IIpumep 1:

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

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

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

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

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

JTanel IMepBHYHOH 00pabOTKH BEIOOPKH:

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

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

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

3agaun 1 ynpasKHeHHA:

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

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

21 43 72 34
22 54 75 32
26 49 77 45
27 53 7] 65
28 54 1 2
32 aeRTPOHHON ROAOR0 83 34
R 1 O S 1) S 84 54

[eitcteutenen: ¢ 19.08.2022 no 19.08.2023 24



37 05 84 34
39 08 88 41

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

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

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

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

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

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

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

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

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

IIpakTHueckas padora 12. BbioopouHbIii MeTo/. ToueuHble olleHKH.

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

Teopernueckasi 4acThb:

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

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

X

allpaBHTa, a BBIOOPOYHEIE XapaKTEPHCTHKH - JATHHCKOro. BrIOOpOYHAs CpeIHSS SIBILSIETCS

-y

OLIEHKOH I'tHEPAIBHOH CPeIHEH @, BRIOOPOUHAS JHCIIEPCHS S5

OLIeHKOH I‘EHEPEIJILHGﬁ AHCIICPCHIT Y

-

7, a cpeiHee KBaJpaTHYeCKOe OTKIOHEHHE s, — OLEHKOH CTaHJApTHOrO OTKIOHeHHs O
XapaKTEPH3YIOIIETO TEHEPATLHYIO COBOKYIIHOCTb. OTO moyeuHvie oyjenku, TIPENCTABIISIONMIE COBOI He
HHTEPBAIbI, a YHCIAa («TOUYKIY ), BEIYHCIISIEMEIE ITO CITy4ailHoil BEIGOPKE.

NOKYMEHT nophA€006 anu A, npedvasiiemsle K MOUEUHLIM OUEHKAM.
Bmﬁﬂggﬁﬂﬁ‘ﬂf@*ﬁﬁﬂﬁz THKH KaK BEIHYHHBI CIIy4aiiHble, BapbHPVIOIMHE BOKPYT CBOHX

Cepmudomkatr: 2C0000043ESABBBYS 05E 7EBASO0060000043E -
T8HE DA HELX IIaRaMETPOBBQGHOBHOM HE COBIIAZAIOT C HHMMH 10 aOCOMIOTHOMH BEMHYMHE. [[11g TOro
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YyTOOBl CTAaTHCTHYECKHE OIIEHKH JaBajlHl «XOPOIIHe» MPHOIHKeHHS OI[eHHBAaEMBIX IIapaMeTpPOB,
OHH JOJDKHBI YVIOBJIETBOPSATH ONpeAeleHHBIM TpeOoBaHHSM. OIEHKH AOJIKHBI YIOBJIETBOPSTH IIO
MeHBIIIEH Mepe CIIeTYIOIHM TpeOOBaHHIM: OBITh COCTOSTEILHBIMH, 3(P()eKTHBHBIMH H HECMEIeHHBIMH.

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

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

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

BobioopouyHasi cpeaHsana

[IycTh 1 M3y4YeHHS TeHepalbHOH COBOKYITHOCTH OTHOCHTEIBRHO KOIMHYECTBEHHOIO IPH3HAKa

X H3BIeYeHa BEIOOpKa 00OBEMA 1.

BEIOOpOYHOH CpegHEN 6  Ha3pIBAIOT CpeJHee apH(PMeTHYeCKOe 3HA4YeHHE IIpPH3HAKa
BEIOOPOYHOH COBOKYITHOCTH.
X]!Xz}lll}x ==
Ecimi Bce 3HauYeHHA N IIpH3HaKa BBIOOPKH OOBEMA 1N PasIHYHBEL, TO
+ X, +...+
E . Xl XE L I | X’T
s n
X]-,XZ,JJ-I!X;{ f]_!f_z!'.'fk
Ecim ke 3HauYeHHs IPH3HaAKa HMEIOT COOTBETCTBEHHO YaCTOTHI ,

k
Z X;f
=1

8
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

X]}XZ!"*!X

Ecmi Bce 3HaYeHHT N TIPH3HaKa ELIﬁGpIﬂI o0BéMa n Pa3JIHYHEI, TO

n

= \2
X% )
n;ZM HT noanfCAH
ANEKTROHHOW NOAMUCHIO
CepTudmkar: QQren}ﬁ:mEaABaﬂ 2205E7BA500060000043E

Bnaneneu: llleBayxoea TaTeAHa AnekcaHapoBHa
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XI’XZ’”"XI{

Ecm 3HayeHHS TpH3HaKa HMeIOT COOTBETCTBEHHO YaCTOTHI Frofpseesly :,

TIPHYEM fitfot..+f=n , TO

k
— \2
Z (Xf Xe) f i
D _i=1
e n |
Jlerko CHCIIPAaBHTB » ELI@GPO‘[H}’TO AHCIICEPCHIO TdK, yTOORI e€ MaTeMaTHUYeCKOe ORI ITaHHE OBLIIO

n

PaBHO I'eHepalIbHOH JHCIEPCHH. J[OCTaTOYHO JJIS 3TOIO YMHOKHTL ~ 6 Ha JApoOb n-1 Cremnan
2
3T0, TIOITYIHM HCIIPABIEHHYTO JHCIIEPCHIO, KOTOPYIO OOBIYHO 0003HAYAOT Yepes3 o

k

k
Z(‘J{f—iﬂlzfﬁ Z("‘ff—i’a ]Eff
i=1

E:HD:” i=1
n—1 % n—1 n n—1

5

HGHPHBHEHHHH AHCIICPCHA SABIIACTCA, HeCMEIEHHOH OLIEHKOH FEHEpﬂHBHGﬁ AHCIICPCHII.

I/ITEII{:, B KAUcCTBC OIICHKH I‘EHEPEIJIBHDﬁ AHCIICPCHI ITIPHHHMAIOT HCIIPABJIICHHYIO AHCIIEPCHIO
k

Z(f’ff—iﬂzﬁ

2 __i=1
§ =

n—1 _
KpoMe mucnepcns [And XapaKTEPHCTHKH paccesHHsd 3HaueHHH TIpH3HaKa BBIOOPOUYHOH
COBOKYTIHOCTH BOKPYT CBOET'O CPEXHETO 3HAYEHH IIOJIL3YIOTCS CBOJHON XapaKTEPHCTHKOH — CPENHIIM

KBaJpaTHYECKHM OTKIIOHEHHEM.
BEIOOpOYUHEIM  CpeHHM  KBaJpaTHYeCKHM  OTKIOHeHHeM  (CTaHZAPTHBIM)  Ha3bIBAIOT

] ] 0,=\D,
KBaJPdaTHBIH KOPCHb H3 EBI@GPO‘IHGH AHCIICPCHH. :
,HJIH OICHKHM XK€ CPCAHCIO KBaAPaTHHUCCKOI'O OTKIIOHCHIA FEHEpﬂﬂLHGﬁ COBOKYIIHOCTH

HCIIOJIIb3VIHOT «HCIIPABIICHHOC) CPCAHCC KBAaJAPATHHUCCKOC OTKIIOHCHHC, KOTOPOC PAaBHO KBaJPdaTHOMY

k
. . 2
Z I:-.xf_xa} fi
o—1i=1
KOPHIO H3 HCITPaBJIEHHOH JHCIIEPCHH n—1 .
k K
0y _. -
Z(xf_xa-] fi Z("‘ff—*":k] fi
_I= 2 __i=1
D, = §2=
3ameyanne. CpaBHHBAS (QOPMYIIBI n %1 n—1 , BHIIIM,

YTO OHHM OTJIMYAFOTCS IJMHIIL 3HAMEHATelsIMH. OYeBHIHO, IPH JOCTATOYHO OOIBIINX 3HAYEHHSIX N
00BEéMa BBIOOPKH BBIOOPOYHAS M MCIIPABIIEHHAS JIHCIIEPCHH pasIHYaroTcs Mano. Ha IpakTtHke
TIOJIB3YIOTCS HCITPABJIEHHOH JHCIIEPCHEH, €CITH IIPHMEPHO N<30.

IIpamep. Cpean CBHHOMATOK XO3SHCTBAa OBIIO BEIOpaHO 64 CBHHOMATKH, JAaHHBIE IIO
OIIopocaM CpeJH KOTOPHIX CIEAYIOIIHE:

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 BRIOOPOUYHOE YHCIIO IIOPOCAT B IoMeTaxX 04 CBHHOMATOK H BEIYHCIIHM

ITOKA34aTCJIH BaPpHAITHI JJI 3T O BLI@OIJBJI.

m!ﬁleI'(FMEHT NoanncAH
Peme EKTPOHHOW NOAMNUCEIO

CeprudnBbl 0OPOHHAM CPEFHAEE MHCHA AQPOEIT B OIIOPOCax:

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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X, :Z 51 _sng/64 =8,25
2 :

Br100poYHasa JHCITEPCHS YHCIIA IIOPOCHT:
k

Z (Xi_)_{ﬂ)zfi

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

BBI@DPD‘IHGE CpEIHEC KBAAPATHYCCKOC OTKIIOHCHHE YHCJId IIOPOCAT B OITOPOCAX.
0.=\D,=v3,41=1,85
TIOPOCST.

HcrpaBiieHHas BRIOOPOYHAS ANUCTIEPCHS YHCIIa TIOPOCSIT
»_ N
§T=— D_=64/63*218=3,46
n—1 _
HcmpaBneHHOe cpefiHee KBaJpaTHYeCKOe OTKIIOHEHHE YHCIIa TIOPOCST B OMOPOCaXx:

S:\/?: V 3:46:1:86 TIOPOCHT.

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

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

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

3amayd 1 ynpakHeHHA:

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

1) BEIOOpOUYHOE CpemHEE;

2) HCIIpaBIIEHHOE BEIOOPOYHOE cpelHee KBaJApaTHYeCKOe 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 48.5 27.7 458 32.0 41.2 39.8 33.1 36.3 53.5 439 358
32.9 344

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

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

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

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

Teopernyeckasi 4acThb:

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

OIIEHKY, KOTOpas OHpEAeHARSEARY M YHCIIaMH — KOHI[aMH HHTepBala.
3NEKTPOHHOWM MOAMNMCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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O CITY?KHT

OLIEHKOH HEH3BECTHOI' O IIapaMETPa 0 : B}",I[EM CHHTATb 0 ITOCTOAHHBIM YHCIIOM ( 0 MOKET

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

b
OBITh H CIIYYaHHOH BEIMYHHOH). SICHO, 4TO ¢ TEM TOYHEE OIPEEIIIeT IapaMeTp 0 , UeEM

9-6

MeHBIIe aOCONMOTHASI BEeIIHYHHA Pa3HOCTH ﬂp}ff}ﬂ‘vﬂ[ CJIIOBaMII, CCIIH 6}0 H

0-6'|<

0 XdPAKTCPH3YCT TOUHOCTDE OILCHEI.
OmHAKO CTaTHCTHYeCKHEe MEeTOOBI He II03BOIISIOT KaTCIOpHYCCKH VYIBCPKIAAaTb, HUTO OIICHKA

b
0" ‘ — @ ‘<5
VI OBIETBOPSIET HEPABEHCTBY
I{GTDPDﬁ ATO HEPHBEHGTEG DC}"H_[ECTEJIHETGH.

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

, MOHO JIHIIIb I'OBOPHTE O BEPOATHOCTH Y , C

la
HaméXHoCcThE0 (MOBEPHTEIBHOH BEPOSTHOCTBIO) OIIEHKH 0O o O HAa3bIBAKOT

0-0'[<6
BEPOATHOCTD Y . C I{GTGpﬂﬁ OCYILICCTBIIACTCA HCPABCHCTBO

OlIEHKH 3aJaéTcs Hallepel, NMpHYEM B KauecTBe Y  OepyT umcno, OnH3koe K eauHuIle. HanbGomee
YacTO 3aJar0T HaAEKHOCTE, paBHYIO 0,95 0.99 1 0,999.
b
P|O-6<6 =

{
- 0-6'|<6
YCTb BEPOATHOCTE TOI'O, HTO

0-6'|<
BHI'HIEHI[B HEPHEEHGTEG paBHGGIUIL}[bIM EM}" I[Eﬂﬁ}[hm HEPHBEHCTEGM

—5<@—-0'<6 : TOTH @L_(S‘:@‘:@L'I"S HMEEM
P|@'—§<0©<O"+5|=y

DOTO COOTHOILEHHE CII cAYCT IIOHHMATh  TadkK. BEPOATHOCTE TOI'O, HTO  HHTICPBAII

(0'—6,0'+4)

. OOBIYHO HAJIEXKHOCTD

dBHa

3aKIroyaeT B celOe (IMOKpPEIBAeT) HEM3BECTHBIH ITapaMeTp 0 , paHa Y

b b
~3,0"+6) i i
I[GEEPHTEHLHBIM HA3bIBAIOT HHICPBAJL (@ 6 ) @ 6 , KOTOPBIH IIOKPBIBACT HCH3BCCTHBIHN

IapaMeTp C 3aJaHHOH HaJEXKHOCThIO V

J/loBepHTE/IbHBIE HHTEPBAJbI 1A OLIEHKH MATEMATHUYECKOI0 OKHIAHHA HOPMAJbLHOIO
pacnpeje/ieHAs NPpH H3BecTHOM 0,

[TycTp KOIMMYECTBEHHBIH NpPH3HAK X I'e€HepaJlbHOH COBOKYIIHOCTH pPaclpeelléH HOPMAILHO,
IIPHYEM CpellHEEe KBaJpaTHUYECKOe OTKIOHeHHe U  »TOro pacripelielleHHsI H3BeCTHO. 1pelyercs

OIIEHHUTHh HEH3BECTHOE MATEeMaTHUYeCKOe OXHIaHHe d I1o EBIﬁGpG‘IHGﬁ CpE,I[HEﬁ X TloctaBUM
CBOeH 3ajaucH HaHTH JTOBEPHUTEIIbHBIE HHTEPBAIIBI, IMOKPHIBAIOIIHE ITapaMeTp 9 C HAJEXHOCTRIO

4

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

pPacIipcacJICHHA X TAKOBBI.

M(X)=a, 0(X ——
OOKYMEHT I‘IDﬂI‘IﬂEﬁ hi'
ANEKTPOHHOW Hf:r,!_l,l IMCb
Car rvcbukaT __'|: _: “ [ e i e P —

inageneu LIeD3yxoBd iTeHHE Ad1eKCaHdDOBHLS



[IpHSB BO BHHMaHHE, YTO 110 YCIIOBHEO HAaM 3aJlaHa BEPOATHOCTh Y | ITOITy4aeM CIEeIYIOIIYEO
GopmMyny (YTOOBI MOTYUHTE pabouyio GOPMYITY, BEIOOPOUHYIO CPETHIOIO BHOBE O003HAYHM Yepes X

)

P R—£<aix+£ =2 (I)ﬂ(t)=y

Vn Vn

CMBICI IIOJIIVHCHHOI'O COOTHOHICHHA TAdKOB. C HaJIEXKHOCTBIO Y MOXXHO VYVIBCPXKIATb, YUTO

_ 0 _ to
——, X+_
,[[GEEpIITEJ]LI—[bIﬁ HHTCPBAJI \/?1 \/H IIOKPBIBACT HeH3BECTHBIH IIapaMcTP a
to
0=—
TOYHOCTD OIICHKI \/?1
- d (t)=L
2D\ t]=y )

YKaxeM ell€, YTO YHCIIO ¢ OIpeJIeIsIeTCcs H3 paBeHCTRa , HITH , TIO
TaOmle (QYHKIMH Jlarmmaca HaxoAsTr apryMeHT f, KOTOPOMY COOTBETCTBYET 3HadYeHHe (DYHKIHH

Y

Jlarutaca, paBHOE 2

Hagpéxxocte VY =095 ykaspIBaeT, 4YTO eCIH IPOH3BEJeHO JOCTAaTOYHO OONIBINOE YHCIIO
BRIOOPOK, TO 95% M3 HHX OIpedelseT TaKHe JOBEPHTENbHBIE HHTEPBAIBI, B KOTOPBIX IIapaMeTp
NEeHCTBHTEIIPHO 3aKIIIOYEH, NHIIL B 5 % CIIyUyaeB OH MOJKET BBIHTH 3a I'PaHHIBI JOBEPHIEIIHLHOIO
HHTEPBAala.

JloBepHTeJIbHbIE HHTEPBAJIBI AJIA OIEHKH MATeMATHYECKOro OKHAAHHA HOPMAJILHOIO
pacnpeaejieHHs IpH Hel3BecTHOM O

[IyCTh KOJIMYECTBEHHBIN ITPH3HAK X TeHEePaJIbHOH COBOKYIIHOCTH PACIIPeIeiIéH HOPMAlIbHO,
IIPIYEM CpeJHee KBaJpaTHYeCKOe OTKIIOHeHHe U  HemsBecTHO. TpeOyeTcsd OIEHHTh HEM3BECTHOE
MaTeMaTHUYeCKOe OXKHAaHHe ¢ C IIOMOIIBIO JOBEPHTEIbHBIX HHTEPBAIOB. PazyMeeTcs, HEBO3ZMOKHO
BOCITONB30BAThCSI pe3yIbTaTaMH IIpPeABIAVINEero Iaparpadga, B KkKoTopoM 0 IIpeAIioIaraioch
H3BECTHBIM.

OKaspIBaeTCSI, YTO II0 JaHHBIM BBIOOPKH MOMKHO IIOCTPOHTh CIYYAHHYIO BEHYHHY

T:X—a

7 \V
N xoropasg mMmeeT pacrnpeneneHue CTeiofieHTa ¢ kK = n-1 cTemeHsSIMH CBOOOMBI, 3IeCh

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

BEIOOPKII.
Ilome3ysce pacripeeneHueM CTBhIOJIEHTA, HAXOJIHM:
_ t S _t. S
P|X—"1t=<a<X+1=|=y
Vn n

[ S [ S
T Y < Y
SRR
BHHIEIII'I":, ,[[DEEPHTEJ]LI{BIﬁ HHTCPBAJI n n , ITIOKPBIBACT HeH3BECTHBIH

a CA
napaverp @ o yATRASICC
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IIpumep. Criy4aiiHas BeIHUHHA X — Bec IOITYTOA0BAalIOro IMOpPOceHKa B XO3SICTBE (TO eCTh B
reHepalIbHOH COBOKYITHOCTH) - pacIpelelleHa HopMaldbHO. Ilo BrIOOpke oO0BEMa n = 16 HaHIeHBI

BeIOOpOYHasd cpeaHsad X =20,2 KT M «HCIPaBIEHHOE» CpelHee KBaJpaTHYeCcKOoe OTKIOHeHHe $=0,8
Kr. OILIEHUTh HEH3BECTHOE MATEMATHUECKOE OKHMIAAHIE IPH ITOMOIIH JOBEPHTEIRHOIO HHTEpBAla C
HaJ&XKHOCThIO 0.95.

Pemienne: Harném IF . ITonms3ysace Tabmmieit, mo ¥V =0,95 un =16 HaxommM IF =2.13.

HangéM nqoBepHTEIEHBIE TPAHHUIIBL:

t S 2,130,8
—=20,2———=19,774«ke,
\/_ J16
£ s .
X+——=20 2+2,13 0.8 =20.626k2.

n 16

HMrak, ¢ HagéxHOCTRIO 0,95 HeH3BECTHBIH IIapaMeTp @  3aKIIIOYEH B JIOBEPHTEIIHHOM
HHTepBane 19,774< a <20,626 (k).

JloBepHTeIbHBbIE HHTEPBAJIbI /I8 OIEHKH CpeJHero KBaJpaTHYeCcKoro orTkjaoHeHnsa 0
HOPMAJIbHOTO paclpe/ae/IeHIsA

[TycTp KOIMMYECTBEHHBIH IPH3HAK X I'eHepaJbHOH COBOKYIIHOCTH PacIpejlelIEH HOPMAJBHO.
TpeOyeTcss OLIEHHTh HEH3BECTHOE TIeHepaJbHOE CpeJHee KBaJpaTHYeCKOoe OTKIOHeHHe O 110
«HCIIPABIIEHHOMY» BEIOOPOYHOMY CpPeJHEMY KBaJPaTHYECKOMY OTKIIOHEHHIO S.

JloBepHTEIbHBIT HHTEPBAN, ITOKPHIBAIOIIHIT ImapaMeTp Y ¢ 3aJaHHOH HaJEXHOCTRIO Y
HAXOJAT IO CIeAYIOIIeH (popMyTIe:

s(1—g)<o<s(1+q)

31eCh ITapaMeTP g OIPELEISIOT, ITOIMB3VIOTCS TaOIHIEHN IIPIJIOKEHHS 2, a S HAXOIAT I10
BEIOOPKE.

IIpumep. CirydaiiHas BEIHYHHA X — BEC ITOIYTOJIOBAJIOrO IIOPOCEHKA B XO3SICTBE — (TO €CTh B
reHepaJbHOH COBOKYITHOCTH) PpaclpeleléH HopMalnbHO. Ilo BRIOOpKe o00BEMa n=25 HaHACHO
«HCITPABIIEHHOEY» CPellHee KBaJApaTHYeCKOe OTKIOHeHHe $=0,8 Kr. HalTH JOBEpHTEILHBIN HHTepPBAall,

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

Pemenne: I1o TaOmirie mo gaHueiM ¥V =0,95 u n=25 Hargém q=0,32.
MICKOMBIH JOBEPHTEIBLHBIN HHTEPBAJI TAKOB:

08(1-0,32)< 0 <0,81(1+0,32), win

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

3aMeuanue. Ecm q>1, TO HEpaBEHCTRO ITPUMET BH/I

0< 0 <s(1+q).

3aaaun 1 ynpaKHeHHs:
3amgaua 1. Ilo gJaHHBEIM BEIOOPKH, YIOBIETBOPSIOIIEN HOPMAJIbHOMY 3aKOHY PaCIIPEIeIeHH,
BEIYHCIIHTE:
1) JOBEepHTEIBHBIH HHTEpPBAI JUIS MaTeMAaTHYECKOrO OJKHJIAHHS IIPH JOBEPHTEIBHOH
BEPOSITHOCTH ¥,
2) IOOBEPHTEIBHBIN HHTEpBal JUIS CPeJHEro KBaJpaTHYEeCKOrO OTKIOHEHHS IS TOrO JKe
3HAYEHHS 7.

A) 7=0.999  pokvment MOAMNWUCAH
8.0 -1.1 13.5 FHFOPOXPNIORVIRD 124 134 48 78 0.0 109 137 6.6
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B) y=0.95
31.6 349 469 42.8 36.0 262 28.6 48.5 27.7 458 32.0 412 398 33.1 363 53.5 439 358
32.9 344

B) y = 0.999
25.4 31.1 13.2 23.0 19.1 26.5 23.2 29.2 24.8 26.6 29.3 21.4 282 382 19.9 30.6 24.5 232.

3amaua 2. [lo JaHHEIM BEIOOPKH, VI OBJIETBOPSIOIIEH HOPMAJILHOMY 3aKOHY pacIIpeleiIeHIs
CO CPEOHHM KBaJpaTHYECKHM OTKIIOHEHHEM S , BBIUHCIHTL  JOBEPHUTENBHBIH HHTEPBAIl IS
MaTEMATHYECKOI'0 OKHIaHH IIPH JOBEPHTEIILHON BEPOSTHOCTH .

s=7,7y=0.99

134 86 221 23 146 130 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 10.7 3.8 -3.6 154 79

4.5 177 108 19.6 185 155 93 21.7 6.6 105 104 8.2 16.0 22.6 205 11.6 23.2 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 9.2 57 109 88 7.4 162 99

IIpakTH4yeckasn padora 14. CtarHcTHYecKasi NPOBePKA rHIIOTE3.

Ileab: chopMHpoBaTh IIpeACTaBIEHHE O METOAAX H IPHHIMIIAX IPOBEPKH CTAaTHCTHYECKHX
THITOTES.

Teopernyeckast 4acThb:

CTaTHCTHUYECKOH Ha3BIBAIOT THIIOTE3Y O BHAE HEM3BECTHOI'O PaCIIpedelIEHH, HIIH O ITapaMeTpax
H3BECTHBIX pacrpefellceHHH. Hapsaay ¢ BRIABHHYTOH THIIOTE30H PacCMAaTpPHBAIOT M IIPOTHBOPEYAIIYIO
efl ruroresy. EciIH BRIABHHYTas T'HIIOTe3a OYIeT OTBEPrHyTa, TO HMEET MECTO ITPOTHBOPEYaIlas
rurroresa. 110 3ToH MpHYHMHe 5TH THIIOTE3EI 1eIeco00pasHO pas3HyaTh.

HymneBoit (OCHOBHOI) HA3bIBAIOT BEIIBHHYTYIO THITOTE3Y 0

KoHKypHupyromel (aabTepHaTHBHON) HA3BIBAKOT THIIOTERY I, Kxoropas IIPOTHBOPEYHT
HYJIEBO.

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

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

9 TpOBEepKH HYJIEBOH THIIOTE3BI MCIIONB3VIOT CIEI[HAILHO ITOZO0OPaHHYIO CIYYaiHYIO
BEIIHYMHY, TOYHOE WIH ITPHOIIKEHHOE pacIIpelielIeHHe KOTOPOH HM3BECTHO. O003HAUNM 3TY BEIIMYHHY

B I[eTISIX OOIIMHOCTH yepe3 K
Cmamucmuyeckum xpumepuem (WIH IPOCTO KPHTEPHEM) HAa3BIBAIOT CIIYYAHHYIO BEITHUYHHY

K xoropas ciykHT A4 MPOBEPKH HYIIEBOI THITOTE3HL,

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

Kpuriieckaiico@aiactsFEaBbIBal0OT COBOKYITHOCTD 3HAUEHHIT KPHTEPHS, ITPH KOTOPBIX HYIIEBYIO
[UHOTERV OTR %FETPDHHGH NOANUCHIO
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OO01acThIO0 MPHHATHS THIIOTE3HI (00MacThIO AOITYCTHMBIX 3HAUeHHIT) Ha3bIBAaIOT COBOKYITHOCTh
SHAYEHHH KPHTEPHS, IPH KOTOPBIX THIIOTE3Y ITPHHHMAOT.

OCHOBHOH IIPHHIIHIT ITPOBEPKH CTAaTHCTHYECKHX THIIOTE3 MOJKHO C()OPMYIIHPOBAaTh TaK. €CIIH
HaOJIOJJaeMOe 3HaUYeHHe KPHTEPHS ITPHHAUIEKHT KPHTHYECKOH 00IIaCTH — THIIOTE3Y OTBEPraloT, €CIIH
HaOJFOJJacMOe 3HAYEHHE KPHTEPHS IIPHHAMJICKNHT OOINACTH IIPHHATHSA THITIOTE3Bl — THIIOTE3Y
TTPHHHMAFOT.

B oOmactH crarHCTHKH H OHOMETPHH B YAaCTHOCTH IIPHMEHSIOT JBa BHIAa CTaTHCTHYECKHX
KPHIEPHEB: Hapamempudeckie, TIOCTPOSHHBIE Ha OCHOBAaHHH ITapaMeTPOB JAaHHOH COBOKYITHOCTH

(HarpuMep, * M s°) H IIPeACTABILIOIME (YHKIMH STHX IIApaMeTPOB, H Henapamempuueckiie,

TIpeICTaBILIIOIIHE cOO0H (DYHKIIHH, 3aBHCSIIHE HEIIOCPEACTBEHHO OT BapHAHT JJaHHOH COBOKYITHOCTH
C HX YacToTaMH. IlepBBle cIaykaT JI9 IIPOBEPKH THIIOTE3 O IlapaMeTpaX COBOKYITHOCTEMH,
pacIpeie/IIeMbIX 110 HOPMAJIbHOMY 3aKOHY, BTOPBIE — JIS IPOBEPKH PadOUIX THIIOTE3 HE3ABHCHMO OT
(pOpMBI pacIIpe/ie]IeHHSI COBOKYITHOCTEH, M3 KOTOPBIX B3IThI CpaBHHBaeMble BEIOOPKH. IIpmmeHeHHEe
ITapaMETPHYECKHX KPHTEPHER CBI3aHO ¢ HEOOXOMMMOCTBIO BEIYHCIEHHI BEIOOPOUHBIX XapaKTepHCTHK —
CpeaHEH BEIIMUMHBL M ITOKa3aTelIeH BapHalliH, TOorJga KakK ITPH HCIIOIb30BAaHHH HellapaMeTPHUYECKHX
KPHTepHEB TaKas HeOOXOIHMOCTE OTIafaeT.

t-kputepuin  CrblogeHTa (t-pacmnpeaesieHre). AHITIMICKHI MareMaTHK B. T'occer
(TmeyaTaBOIMICS ITOJ TICeBIOHMMOM CTRIOAEHT), B 1908 r. Hamen 3akoH pacnpeleleHHs BeJIHUHHBI

R_
t_

ol ﬁ , B KOTOpOH TI'eHepallbHEIN ITapaMeTpP ¢ 3aMeHEH Ha ero BEIOOPOYHYH) XapPaKTEPHCTHKY
Sx, T. €. HaIlle]l 3aKOH pachnpeoeieHiis 3HaYeHilil

=2 F
s/vn

OTKPBITEIH CTBIOAEHTOM H TEOPETHYECKH OOOCHOBAHHBIN P. DHINIEPOM 3axoH f-pacnpedeneHiis
CIIV’KHT OCHOBOH TaK Ha3bIBAEMOH TEOPHH MajlOH BBEIOOPKH, KOTOpas XapaKTepPH3YET PpacIipeleIcHHE
BEIOOPOYHBIX CPEeJHHX B HOPMAJIbHO PacIIpelelsIOIeHcsS COBOKYIIHOCTH B 3aBHCHMOCTH OT O00BeMa
BEIOOPKH. t-pacIipefieleHHe 3aBHCHT TOIBKO OT YHCIa CTENeHeH CBOOOABI Ak = n—I1, IpHYEM C
yBelINUeHHeM o0O0BheMa BEIOOPKH 1 f-paclpefelleHre OBICTPO MPHOIIKAeTCsId K HOPMAaJIbHOMY C
nmapamMerpaMiu 4 = 0 H ¢ = | U yxKe nmpH n>30 He OTIIMYAETCS OT HErO0. OTO BHIHO M3 TaOIHI[BI
HIDKE, B KOTOpPOH IIpHBeJecHBI TalOy/IMpOBaHHBIE 3HAYEHHS 7-pacIIpelelleHHsS H HOPMaJIbHOIO
pacIpeielIeHHs A1 Pa3sHbIX 3HaUYeHHH 1.

HopmupoBanHoe oTKJI0OHEHHE [
PacripeneneHie
0,5 1.0 1.5 2,0 2,5 3,0 3,5

HopmarsHoe 0,383 0,683 [ 0,866 | 0.955 | 0,988 0,997 0,9995
CTBIOZEHTA TIPH 0,333 | 0,577 1 0,728 | 0,816 | 0,870 0,905 0,927

n=3

n=20 03771 0,670 | 0,850 | 0.940 [ 0,978 0,993 0,998

n = 30 0,383 | 0,683 | 0,866 [ 0,955 | 0,988 0,997 0,9995

AOKYMEHT MOANVCA
O1y e 1 K BIEHTESHGICHITO wux. CpaBHUBAg JPYr ¢ APYTOM JBe HE3aBHCHMBIE BHIOOPKH,

Eé}%ﬁiﬁ ﬁ?ﬂﬁ%ﬁfﬁéﬂm ?p%[ﬁifﬁiﬁﬁ%&cﬂ COBOKYIHOCTE ¢ TTapaMeTPaMH Li; U (i>. PA3HOCTD i ;-
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(> STHX TTapaMeTpOB 0603HauYHM uepe3 D, TO eCTh ;- =D, a JHCIIEPCHIO STOH PasHOCTH ¢ p.
3HauyeHHS TeHepalbHBIX ITapaMeTPOB  HEH3BECTHBI, OJHAKO II0 BBIOOPKAM MBI MOKEM HaHTH

X
BEJITHYHHBI BEIOOPOYHBIX CPEJHHX H PAa3HOCTh MEXKAY HUMH 1 "2 | KOTOpPYI 0003HAYHM d, TO

eCTh 1 2
Hynepas rumotesa CBOAUTCS K IPeAIION0KEHHIO, YTO ;= >, TO ecTh D =0. Kpurtepuem s

ITPOBCPKI Hy-rumnoressl CIIVAHT OTHOIIICHHE

_d—(p—p,)
[=
54
rame [ — IICPEMCHHAA BCIIHYHHA, CIICIOYIOIIaA I—pﬂ,CHpEI[EHEHHIG CTBID,I[EHTEI C YHHCIOM

CTEIeHell cBOOOILI k = n; +ms
BTOPOH BEIOOPOK COOTBETCTBEHHO.

Tak kak, cormacHO Hp-rmmorese, w;=wp2, TO (-KPHUTEpPHI BBEIPAXKAETCS B BHJAE OTHOIIEHHS
Pa3sHOCTH BEIOOPOYHBIX CPEJHHUX K CBOEH OIIMHMOKE, T. €.

2, a sp - onmOKa YKa3aHHOH Pa3HOCTH, a 1; H #12 - OOBEMBI TIEPBOH H

S
HD-HIH(}T 63}" IDTEEPFEIICIT: cCIIH (1) AKTHUYCCEKI }"CT AdHOBIICHHAA BCIIHYITHA I -I{pHTEp].:[H

(o603HaUaeMas #3) TIPEB3OIIET HIIM OKaKeTc PaBHOH KPHTHUECKOMY 3HAYEHHIO ti, STON BEJIHUNHEL
LA IIPHHATOI'O YPOBHA 3HAYHMOCTH & H YHCJIA cTelleHeH CEGﬁﬂﬂBI k = 1y T 2:, T. €. ITPH YCIIOBHH
ly = liy.

OMHOKY Pa3sHOCTH CPEIHHX Sp OIIPELEISIOT 110 (POpMyIIE:

2 (X=X P+ 2 (X=X, [n +n,

n1+n2—2 n n,

Sp—

\ /
IIpumep. M3yyann BIusAHHE KoOalbTa Ha Maccy Tella KpOIHKOB. OIBIT ITPOBOMIUIH Ha ABYX

IpyImiaX JKHBOTHBIX. OIBITHOH M KOHTPOJIBHOH. BEIIH HCClIeZOBaHBI KPOIHKH B BO3pacTe OT
IIOIyTOpa IO OBYX MecsdaeB, mMaccon Tena S00—600 r. OmpeIT IIpoOmONKajucs ITOITOpa MeCSIa.
JKHBOTHBEIX 00eHX T'PVIII COAep KalH Ha OJHOM H TOM K& KOPMOBOM palfHoHe. OJHAKO OIBITHBIE
KPOJIHKH B OTIIMYHE OT KOHTPOIBHBIX €KEIHEBHO ITONYy4YaaIH A00aBKY K PallHOHY B BHJIE BOAHOIO
pactBopa 1mo 0,00 r xmopucroro kKofaiakTa Ha | KI KHMBOH MAacChl Tejla. 3a BPeEMS OIIBITa
’KHBOTHBIE TAlIH CIeAYIOMIHe MTPHOaBKH KHBOH MacCHI TeTA:
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IIpuBeCEL, T OTKIIOHEHHS OT cpeiHeH | KBaapaThl OTKIIOHEHII
apH(pMeTHYECKOH
OIIBIT KOHTPOIIb OIIBIT KOHTPOITh OIIBIT KOHTPOIIb
o _ . o, | e
X=X | j_XZ.] (%=Xy) [.XJ_XZ.]
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 2916
501 530 77 4 5929 16
680 v Eﬂ%ﬁ e 42 36 1764 1296
Cepri@dkhr:  2c00p0043E9 688952205 BAS00060d80043E 54 64 2916



470 56 g 3136

2=5104 2 =4734 -~ — 2 =18 174 2, =28632

¥ o — - S = 46806
1 =638 X =526

CpeaHne apHpMeTHUYECKHE ITPHBECOB:

B OIIBITE S 5104/8= 638 r,
B KOHTPOIE 4 =4734/9 = 526 r. PazHHuIia Y75 =g =112 1. YroGw yCTaHOBHTB,
TOCTOBEPHA MM CIy4YaiiHa 5Ta pa3HHIlA, HYKHO OIPeleIHTh OIMMOKY Pa3HOCTH CPeJHHUX:

+
s = 46896 18+91_ 1736,8=27,14.
8+9—2 1| 89

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

[To Tabmmiie a1 ypoRHSA 3HaUMMOCTH « = 0,01 H 4mHcla cTeleHell cBOOOMBI k = 9+8—2= 15
HaxXomuM 1, = 2,95. Tak Kak #; > 1, HyJIeBas T'MIIOTE3a OIIPOBEPracTCs Ha BBEICOKOM YPOBHE
sHayHMOCTH (P<0,01). Pa3HuIa MeXKay cpeJHHMH BEIHUYHHaMH OIIBITa H KOHTPOJS OKazalach
B BRICIIIEH CTEMEHH JOCTOBEPHOMH.

[IpaBiIbHOE IIPHMEHEHHE ITapaMETPHYECKHX KPHTEPHEB IS IIPOBEPKH CTATHCTHYECKHX THIIOTES
OCHOBAaHO Ha IIPEMIONIOKEHHH O HOPMAJIBPHOM PacIPele/IeHHH COBOKYIIHOCTEH, M3 KOTOPBIX B3STHI
CpaBHHBaceMbI€ BBIOOPKH. OIHAKO 3TO HE BCErjJa HMEET MECTO, TaK KaK He BCe OHOJIOTHYECKHE
IIPH3HAKH PacIpelelssioTcsd HOpMalbHO. HemalnoBaKHBIM SBISETCS H TO OOCTOSIEIBCTBO, 4YTO
HCCIIEAOBATEIIO IIPHXOTHUTCSA HMETH JIEIIO HE TOINBKO C KOIHYECTBEHHBIMI, HO H C KaYeCTBEHHBIMI
IIPH3HAKaMH, MHOTHE H3 KOTOPBIX BBRIPAKAIOTCS IOPSAKOBBEIMH HOMEPAaMH, HHAEKCAMH H JIPYTHMH
YCIIOBHBIMH 3HaKaMH. B TakHX ciy4yasx HeoOXOIHMO HCIIOIB30BATh Henapamempuyieckiie Kpumepul.

M3BeCcTeH LENIBIH PSS HEMapaMEeTPHUYECKHX KPHTEPHEB, CPeAH KOTOPBIX BHIHOE MECTO
3aHHMMAIOT TAaK Ha3bIBacMEBIE panzogvle Kpumeptii, TIPHUMEHEHHE KOTOPBIX OCHOBAHO Ha PaHKHPOBAHII
YIEHOB CPaBHHBAEMBIX I'PYIOI. IIpH 3TOM CpaBHHBAIOTCSA He caMH IO ce0e WIEHBI PaHKHPOBAHHBIX
PSIOB, a X IOPSAKOBEIE HOMEpPaA, MM PaHrd. Jlarnee MBI pacCMOTPHM HEKOTOPBIE HElapaMeTpPHYECKHE
KPHTEPHH, ITPHMEHSEMBIE IS IIPOBEPKH HYJIEBOH THIIOTE3BI IIPH CPaBHEHHH KaK He3aBHCHMEIX,
TaK H 3aBHCHMBIX BEIOOPOYHBIX I'PVIIIL.

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
Yunrxoxcona (Manuna— Yummnu).

U

J1114 pacuera -KpHTEPH S HEOOXOIHMO:
1. PE],CHGJIGH{HTL HHCIIOBEISC SHAUCHIMA CpﬂBHHEaEh[bIK EBI@GPIDI{ B EGBPHGTE],PDH_[EM HDPH,I[I{E
5 N= n +n,
B OJHH OOINHUH PsSA H IIPOHYMEPOBATH UIeHBl o0Iero psga oT 1 1o . (OTtH

HOMepa H OYIYT « paHTaMH» YIIeHOB psja.)
2. OTAenpHO I KaXJOH BEIOOPKH HAHTH CYMMEBI PAHTOB H OIPENEIIHTE BETHUHHEL,

”1(”1"'1)

AOKYMEHT MNOANMCAH U — R
SNEKTPOHHOW NOAMWMCLIO 1™ T
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2

KOTOpPBIe OTOOpa’karoT CBSA3b Me KAy CYMMaMH PaHIOB IIEPBOH H BTOPOH BEIOOPKH.

U U

U,=R,

3. B kauectBe -KPHTCPHA HCIIOJIIB30B4ATh MCHBIIYIO BCJIIHYHHY d} ., KOTOPVYIO
CPaBHHTL C TaOIHYHEIM 3HaYeHHEM kp YCIIOBHEM I COXPaHCHHA ]'[pI]HHI‘GfI Ho-rHmmoreser
CIIYVFHT HEPABCHCTBO ql} > k;U : KpHTH‘IEGI{HE TOYKH U -KPHTCPHA Fp HIIA r1;, 112 H

IMIPHHHMAaeMOTI'0 YPOBHS 3HAUHNMOCTH a cojep:karcad B Tabnuie 3 [IprimoxeHHs.

IIpumep. Ha aByx rpymnmnax 1a00opaTOpHBIX MEIIIEH — ONBITHOM (72; = 9) H KOHTPOIBHOH (712
= 11) — n3y4yanu Bo3[eHCTBHE Ha OPraHH3M HOBOIO ITpelapaTra. McrbITaHHe MPOJ O KaIOCh OJIHH
Mecsll. Ilocine 3Toro macca Telna JKHBOTHBIX, BEIPaKeHHAs B IpaMMax, BapbHpPOBaja CJIEIYIOIHM
oOpasoM:

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

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

X
BEIYHCIIHM 110 BEIO OpKaM: I =74.1u 2 =68.8.

U

HpDEEpHM C ITOMOIIBIO -KPpHTCPHA, ABIIACTCA JIH PA3HOCTL B MACCEC TCJId MCEKIAY
OITBITHOH H I{GHTpGHLHGﬁ I'PYIIIIaMIH MBIIIIEH CTaTHCTHYECKH ,I[GCTGEEPHDﬁ.

CYMMHUDPYS PaHTH OTAEIBHO I KaXIOH CPYIIIEL, HAXOJHM:

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

R=1+2+3+5+7+8+10+11+13+16+18=94.

[ToxcTaBnsgeM 3TH JaHHBIE B (DOPMYIIHL:

9-10 11-12
U,=112 =67 U,=94 =22
2 . 2
Menpinyio BemuuHy U, = 22 cpaBHHBAaeM ¢ TaOJIHYHBIM KD sHavenmem IS n=29,
n,=11 U YPOBHA 3HAYHMOCTH a=0,01, KOTOpOe PaBHO K =19
U U
[IOCKOIIBKY ¢ > “k ,  OTBEPrHYTh IIpOBepsAeMyr0  Hg-THIIOTE3Y  HEIb3S.

CrnemoBaTelIbHO, pas3InuMs,  HalOmrogacMble  MEXIY  STHMH  BBIOOpPKaMI,  CTaTHCTHYECKH
HeJOCTOBEPHBI. BEIOOPKH He HMEIOT 3HAUHMBIX OTJIHYHH.

Kpurepuil 3HakoB 7. B TexX ciy4yasx, KOrja pesyilbTaThl HAOIIOJEHHH BHIPAXKaKTCHI He
YHCJIaMH, a KaueCTBEHHBIMH IIPH3HAaKaMH, IMPHHHMAKOINHMH JIBa Pa3IHYHBIX 3HAYEHHS
(momMedyaeM HX 3HaKaMH IIIOC (+) H MHHYC (—)), pa3IH4HsI MEXIY ITOIapHO CBSI3aHHBIMH
YIIeHaMH CPaBHHBAEMBIX BBIOOPOK OIL[EHHBAIOT C IIOMOINBIO Kpumepus 3Haxkoé =. KOHCTPYKIMSA
ATOr0 KPHTEPHSI OasHPYeTCSd Ha BeChbMa IIPOCTHIX COOOpaKEeHISIX: €CIIH TIOINApHO CPaBHHBAEMEIE
3HAYEHHS IBYX 3aBHCHMBIX BEIOOPOK CVIIECTBEHHO HE OTIHYAIOTCS APYL OT Apyra, TO YHCIO
IUTFOCOBBIX M MHHYCOBBEIX Pa3HOCTEH OKaXXeTCS COBEPIIEHHO OMJMHAKOBBIM, ECIH K& 3aMETHO
Ipeo0najaroT IUIFOCHI WIH MHHYCHL, 3TO OyIeT yKasbIBaTh Ha ITOJIOKHUTEILHOE IH OTPHIIATEIIbHOE
IEHCTIBHE HB}J"I&EMDE‘EME@H}OI!) HHa PEe3YIbTAaTHBHBIH IIPH3HAK. bOIbINEE YHCIO OJHO3HAYHBIX

T B KAT: nﬁ%@%ﬁﬂggﬁ&g&m HAFIIeHHON BEIMYMHBI Z-KPHTEpHS 3HAKOB. lIpH sTOM

PasHQCTCIL CUNKHL B, KaIe

HYIIEBbige PA3SHOCTHyeA Ta@aHE AN pdEa JITABIITHE HI ITOIMOAHTCIIEHOI'O, HH OTPHIATCIIBHOI'O PC3YIIbTATA,
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o6o3HavaeMble H(poii 0, B pacueT He NMPHHUMAIOT H YHCIIO ITapHBIX HaOMIOAeHHH COOTBETCTBEHHO
YMEHBIIAETCSL

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

3aaaun 1 ynpaskHeHHus:

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

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

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

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

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

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

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

IIpakTniyeckaa padora 1516, KoppeasumnonHaa 3aBucHMocTb. Ko3ddumuenr
KoppeJaiuM.

Ileab: popMIpoBaHHe IMpeJcTaBIeHH 00 3JIeMeHTaxX KOPPeISIHOHHOIO aHaIH3a.

Teopernueckasi 4acThb:

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

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

} H VCAH
CEPBbESHBIM GHEWHWL@M Ha YIIPOIIEHHE H IePeXOAAT OT YCIOBHOIO MaTeMaTHYeCKOIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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OKHIAHMS CIYYaHHOH BEIHYMHBEI K VYCIOBHOMY CpeJHEMY 3HAUYEHHIO, T.€. IIPHHHMAIOT, YTO
MY |, =

3aBHCHMOCTh MEXAY S3HAYEHHSIMH OJHOM CIyYaidlHOH BEIMHYHMHBI H YCIOBHBEIM CPEIHHM
3HAYeHHEM JPYrOH CIIy4aHHOH BEIHYHHEI HOCHT Ha3BaHHe KOppeJsiiuoHHOH (0T aHTI. correlation -
COITIaCOBAHHE, CBSI3b, B3aHMOCBSI3b, COOTHOIIEHHE, B3aHMO3aBHCHMOCTE), TEPMHH BIIEPBHIE BBEJcH
['antbTOHOM B 1888T.

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

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

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

CraTHCTHYECKAs 3HAUNMOCTh Pe3yJIbTara IIPeICTaBIsIeT cOO0H OLIEHEHHYIO MEPY VBEPEHHOCTH
B €r0 IIPaBIWILHOCTH. YPOBEHbL 3HAUMMOCTH HIIH P-YPOBEHB, - 3TO ITOKA3aTellb, HAXOMSIIMIICS B
yOBIBAIOIIEH 3aBHCHMOCTH OT HaJeKHOCTH pe3yilbTaTa. bolee BBICOKHH P-YPOBEHH COOTBETCTBYET
Oolnee HH3KOMY VPOBHIO JOBEpPHS K HaHIEHHOH B BEIOOPKE 3aBHCHMOCTH MEKIY II€PEeMEHHBIMI.
HMMEHHO pP-YPOBEHB IIPEACTABIISET COOOH BEPOSTHOCTH OIIMMOKH, CBS3aHHOH C PacIIpOCTpaHEHHEM
HaOIIOIaeMOr 0 Pe3yiIbTaTa Ha BCIO IIOITYILIIIO. UeM cimabee 3aBHCHMOCTh MEKIY IIEPeMEHHBIMH, TEM
Oonbinero oobeMa Tpedyercs BBRIOOpKa, YTOOBI 3HAUMMO €& OOHAPYKHTBL. JIPYTHMH CIIOBaMH, €CJIH
3aBHCHMOCTh MEXIY IIEPEeMEHHBIMH IIOYTH OTCYICTBYeT, OObeM BBIOOPKH, HeOOXOIMMEIN I €€
3HAYHUMOIro OOHAapyKeHHS, IIOYTH paBeH OO0BEMY BCEH IIOIMYIISI[HH, KOTOPOH IIperioiaracTcs
OeCKOHEYHBIM.

PaGourie QopMybl KO3(D(QHIEHTOB KOPPEISIHH IIPHMEHSIOT C YYeTOM TOro, C KaKOH

BBRIOOPKOH (OOIbIIEH HIIH MaJIOH) MBI HMeeM JIENO0.
Hamprmvep, A14 MalibIX BEIOOPOK YI0OHEe BCErO IMOIB30BATHCS CIIEAYIOIEH (POPMYIIOH:

P

mn . , TIe
ﬂ_zx_lle -y lZyl

1 , TJle X-BapHaHTHI IIEPBOroO IIpH3HAaKa,
y-BapHaHTEI BTOPOT O ITPH3HAKA;, N-YHCIIO Haﬁmﬂﬂemlﬁ B BEIOOPKE.

3agaun 1 ynpasKHeHHA:

OIpeaennTh 3aBHCHMOCTL COAepKaHHS BHTaMHHAa C B IIPOAYKTE B 3aBHCHMOCTH OT
IUIMTEIIBHOCTH €ro OoO0palOoTKH IIPH OIIPENE/IEHHOH TeMIIEpaType II0 pesyibTaraM nN=0 H3MepeHHH
(BI{GHEPIMEHTGE) Rakpe KaaimiestBo BiTaMiHa C (B ZOLIX K ITePBOHAYAIIBHOMY) OyZIeT COlepPiKaThCs
B II %@ﬁﬁ@?ﬁ@ﬂr&ﬁmﬂ TeueHne t, M t: yacoB. [locTpoHTh TIpadUK IIOITyYEHHOI

pTH HhET 20 [:'E:'[MSE ABEBBO52205E7BAS00060000043E,,

3aBHCHMOCTH KLd a3HIh Ha KOQDAHHATHOH INTOCKOCTH PE3YIbTAaThl H3MEPEHIII.
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X; 0,11 0,21 0,31 0,41 0,51 0,61 t t,

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

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

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

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

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

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

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

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

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

Py

KoadduimeHT perpeccri B KOHKPeTHOH BEIOOpPKE HMMeeT JIBa 3HAUYeHHS, a HMEHHO: "

p}’x , T.e. TIpsMoe H oOpaTHOe BIHSIHHE ITPH3HAKOB APYr Ha Jpyra. Dopmyna IS pacdeTa
KO3(p(pHITHEHTa HMEET BHI;

s 3
_|”- — } —_— _|'r':l —f —
= 1 _{: 15 -':E;
; )
CTEITHCTII‘IECI{}’TO 3aBHCHMOCTE Y OT X OITMCEIBAIOT C ITOMOIIIBIO YPAaBHEHIA BH/I4
MY ),=flx],
M(Y),
I'JC ‘ - YCJIOBHOC MATEMATHYCCKOC OHIAAHHC BCIIHYITHDBI Y:, COOTBCTCTBVYIOIICE AdHHOMY
sHAUEHHIO X, X — OTJIeIbHBIE 3HAUEHH I BeIHYHHEL X, flx] . HeKoTopasd QYHKIIHI. OTO ypaBHEHHE

Ha3bIBacTCS YpaBHEHHEM perpeccHH Y Ha X.
OOpaTHYIO CTaTHCTHYECKYIO 3aBHCHMOCTh MOKHO OITHCaTh YpaBHEHHEM perpeccHH X Ha Y :

M(X)=¢(y),

M(X
I'JE [ JF - }J’CJIGBHGE MATEMATHUCCKOC OXITIaHHE BCIIHYIHBI X, GGGTEE:TETE}’IOL[[EE ,[[ElHHOM}"

SHAYEHHIO V CIIy4YailHOH BEIIHYHHEI Y ; oLyl - HEKOTOpas (PYHKIIHSL

DYHKIHH flx) n 9V Hasmmaror cooTBeTcTBemHHO 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 CIIO.

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. .

enfrioamvcand| v -
Ecmm (bymgmgﬁ‘nﬂnnmcb Yl JIMHEHHBIE, T.€. YPaBHEHHS PerpecCHH MOXKHO IPeJCTaBHTh B
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M(Y) = Ax+B

L 4

M(X) =Cy+D

rae A.B,C,D — HekoTOpEIE ITapaMeTphl, TO OIHMCHEIBAEMEIE STHMH YPaBHEHHSMH 3aBHCHMOCTH Y OT X H
X oT Y HaspIBAIOTCS ITHMHEHHBIMH, JTHHHH PETPECCHHU ITPH 3TOM — IIPsSMEIe. ECIH IIHHHS PErpecCHH HE
SIBJISIETCSA IIPSIMOM, TO TaKYIO 3aBHCHMOCTh Ha3bIBAIOT HEITHHEHHON.

J71s1 XapakTepHCTHKH (POPMBI CBSI3H MEXKIY ABYMS CIIYYaHHBIMH BETHYHHAMH, ITOJTYYEHHBEIMH B
y Y =fix
Pe3YIbTATE BBIOOPOUYHBIX HAOMIOJAEHHH, HCIIOIL3YIOT KOPPESIIHOHHYIO 3aBHCHMOCTH X f ( ]

(M y _¢(-y ] ). YpaBHEeHHS, OIHChIBaeMbIe ITOL00HOH 3aBHCHMOCTBIO, HA3EIBAIOT BEIOOPOYHBIMH
ypPaBHEHHSMH PerPeCCHH.

Ecinn GpyHKIMH flx) , oy JIMHEHHEBIE, TO BRIOOPOYHEIE YPAaBHEHHS IMHEHHOH PErPECCHH Y
Ha XH X HAa Y MOJKHO IIPeJCTaBHUTh B BHJIE:

V. =p,x+b
X = piyﬂi |
f X

rae  * BV - YCIOBHBIE CpeJHHE 3Ha4YeHHS BelIHYnH Y H X, mapamMeTphl b u d - omenku B u D,

P m P - BBIOOPOYHEIE OIeHKH Ko3(drarneHToB A 1 C.

YTI7I0BEIE KO3(] PHIHMEHTEI 'O,Wf H P XY JIHHHH PErpeccHH HOCSAT HasBaHHSA BBIOOPOYHBIX
K03 HIeHTOB perpeccHt Y Ha X H X Ha Y COOTBETCTBEHHO. OHH OIpe AeNIIIOTCS KaK:

S o_AY-AY o _AY- Y
’Il.'l'- R "'-T: ‘Irl _,.E;.'f

3 3

57 =y - (Y.

ST =N -1,
rme

3agayun U ynpasKHeHHs:

g,
V. —YV=rp—|x—X|
Haiitn BBRIOOpPOYHOE YpaBHEHHE IIPSMOH Oy perpeccH Y Ha X II0 JAaHHOH
KOPPEIISILIHOHHON TaOIIHIIE .
]
Y X 1,
10 15 20 25 30 35
6 4 2 - - - B 6
12 B 6 2 - - B 3
18 B - 5 40 5 B 50
24 B - 2 8 7 B 17
30 B - - 4 7 8 19
I 4 8 9 52 19 8 n=100
Y X 1,
3 13 23 33 43 53
3 TORYMERT [TOATNAGAH . . . Z 6
ANEKTPOHHOW MOAMKCHIO
EEpTHTﬂcaT: EC.[PGGDG-#S-EEABBBQEEDEET%AS'I]G{]EEI]EIEIEI&EEE - - - 8
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12 - - 5 40 5 - 50
14 - - 2 8 7 - 17
16 - - - 4 7 8 19
1Ny 4 8 9 52 19 8 n=100
3.
Y Ny
11 15 19 23 27 31
10 4 2 - - - - 6
20 - 6 2 - - - 8
30 - - 5 40 5 - 50
40 - - 2 8 7 - 17
50 - - - 4 7 8 19
1Ny 4 8 9 52 19 8 n=100
4.
Y Ny
20 23 26 29 32 35
16 4 2 - - - - 6
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
5.
Y Ny
14 18 22 20 30 34
5 4 2 - - - - §
10 - 6 2 - - - 8
15 - - 5 40 5 - 50
20 - - 2 8 7 - 17
25 - - - 4 7 8 19
1Ny 4 8 9 52 19 8 n=100
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1. O0mme moJIoKeHHA

CamocrosrenpHasg padora - IIaHHpyeMass yueOHasg, y4yeOHO-HCCIIedOBaTelIbcKasl, Hay4dHO-
HCCIIeIOBaTeNbCcKass padoTa CTYAEHTOB, BBIIOIHSIEMAs BO BHeayAHUTOPHOE (ayJIHTOPHOE) BPEMS IIO
3aJaHHIO U IIPH METOIHYECKOM PYKOBOJCTBE IPEITOAABATEIISL, HO O€3 €ro HEMOCPEACTBEHHOIO YUaCTH S
(ITpH YaCTHYHOM HEIIOCPEJICTBEHHOM YYaCcTHH IIpeIloflaBaTelIsd, OCTABIISIOINEM BEIYINYIO POIb 3a
pabOoTOMH CTYIEHTOB).

CamocrtosrenbHasg pabdora cryjgeHToB (CPC) B BY3e sBimsgercs BaXKHBIM BHAOM YYeOHOH H
HAYYHOH JeATelIbHOCTH CTYAcHTa. CaMoCTOsTeNNbHaS paboTa CTYASHTOB HIPAcT 3HAUHTEIILHYIO POJIh B
PEUTHHIOBOH TEXHOJIOTHH O0YUEHHA.

CamocTosTenbHass paboTa SBISIeTCS BakKHeHIeH (OpMOH YCBOeHHS 3HaHHH. B Xoxe
CAMOCTOSTEILHOH PadOThl CTYAEHTHI YSCHSIOT 3HAHHMS IT0 KOHKPETHOH TeMe y4eOHOro MaTepHala,
3AKPEIUISIOT M YTOUHSIOT V)K€ H3BECTHRIE H OCBAaMBAIOT HOBBIE KaTeropuu. CTaJKHBasiCh C
HEJOCTAaTOYHO TIOHSATHBIMH BJIeEMEHTAMH TEMBI, CTVIAEHTIBI CTPEMSITCA HaAXOIHUTh OTBETHl IIH
(PHKCHpPOBATh BOIIPOCHI IS ITIOCTAHOBKH H YSCHEHHSI HX Ha KOHCYIBTAIMH C ITPeloJaBaTelIeM HIIH BO
BpEMS ITPAKTHYECKOTO 3aHATHSL.

3aaun caMOCTOSTEIIBHON pabOThl COCTOSAT B CIEMYIOIIEM:

1. Pa3sBUTE TOrHM4YecKOe 1 allr OPHTMHUYECKOE MBIIIUIEHHE.

2. BripaGoraTrs NepBHYHBIE HABBIKH MaTeMaTHYECKOrO HCCIEeJOBAHIS IIPHKIIaJHBEIX BOITIPOCOB.

3. BripaboTaThr HABBEIKH JOBEJICHHS PEINEHHS 3ajlaud O IPHEMIEMOrO IIPAKTHYECKOIO
pesyibTaTa — 4HclIa, rpaHkKa, TOYHOIO KadeCTBEHHOIO BEIBOJA C IIPHMeHEHHEM aJleKBAaTHBIX
BEIYHCIIHTEILHEIX CPEICTB, TaOIIII, CIPaBOYHHKOB.

4. BripaboTate YMEHHE CaMOCTOSTEILHO pa30HpaTbCsd B MaTeMaTHYeCKOM armrapare,
IIPHMEHSIEMOM B JINTEPATVYPE, CBSI3aHHOH CO CIIEIHAIBHOCTHIO CTYIIEHTA.

5. Hayuurs onepuporare aOCTpakKTHRIMH OOBEKTaMH M aAcKBaTHO  VIIOTPeOIIATH
MAaTEMATHYECKHE TIOHSTHSA M CHMBOJIBI [JIS BHIPAKEHHS KOIMMYECTBEHHBEIX M KAYECTBEHHBIX
OTHOIIIEHHH.

CaMocrosarelbHasd pabora cryaeHra 10 VY4yeOHOH JHCIOIUIMHE «AmreOpa» BKIOYAET
IIOJITOTOBKY K TPAKTHYECKHM 3aHATHSM M BBOIOIHEHHE ITPAKTHYECKHUX 3aJaHHI, CaAMOCTOATEIIFHOE
H3YVUEHHEe TeM YueOHOrOo MarepHala II0 PEKOMEHAYEMOH IJHTepaType H € HCIIOIb30BaHHEM

HH(OPMAI[HOHHBIX PECYPCOB.
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CaMoOCTOSTeIbHAT pﬂﬁGTEl IT0  AHCIIHITITHHC {{TEGPI[H EEPGHTHGCTEﬁ H MaTcMaTHYCCKAA

CTAaTHCTHKa» HallpaBJieHa Ha ()OPMHPOBAHHE CIIEAYIOIIIX KOMIIET eHIIH:

[ maHmpyeMble pe3yIbTaTkl
oOyUYeHHA IO JIHCIIIUIHHE

Kop, dopMyIHpoBKa
Kox, ¢popmynupoBka HHIUKATOPA (MOJTYIII0), XapaKTePH3YIOTITHE

KOMIIETEHITUIN STAIIBI (hOPMITPOBAMILA
KOMITETEHI[HIT, HHIHKATOPOB

OIIK-3 CnnocobeH -1 OlIK-3 3Haer | lIpumenser
HCI0JIB30BATh HEOOXOUMBIE MaTE€MaTHYECKUE | HEOOXOIMEIE
He00X0AUMbIe METO bl JUIA PEIIeHUs 3ajad | MaTEMaTUUYECKNE METO/IbI
MaTeMaTHYeCKHe oOecIieueHN I 3AMUTHI | JJIA  pEIIeHUsd  3ajau
MeTOoAbI 151 pellleHUus | HHQOpMAaIUIL. po(peccnoHaILHOI
3aJa4 -2 OlIK-3. YMETB: | A€ATEIILHOCTU
npodgeccHoHaAIbLHOI [IPUMEHSTE COBOKYITHOCTB
AeATe/IbHOCTH, HEOOXOJUMBIX MaTeMaTHUEeCKIX

METOJIOB NI pPEIIeHUd 3aJau

oOecrieueHn 3aIUTHI

nH}OpMaIIN.

-3 OlIK-3 Hanenen

HaBLIKaMU [IPUMEHEHI

COBOKVYIIHOCTH HED6XD,[[IIEIEIX
MATEMATITHECKIIX MCTOHOB JJIA
PCHOICHIIA 3aJa4 odOecrieueHnsI
34 HTHEI HH(]Z)DPMEU_[HH.

2. Ieuanb M 32249 CAMOCTOSATEILHOM PAadOThI

Beavimas 1eiap opraHusaiiii H ocyIecTBIeHHS CPC COBIajacT ¢ Lelbio O0YUEHHI CTYAEHTA —
dopmMIpoBaHIEe HaOOpa OOINeHaYYHEIX, ITPO(eCcCHOHAIBHEIX H CITEIHAIPHEIX KOMIIETEHIHH Oy IyIIEro
OakaraBpa IT0 COOTBETCTBYIOIIEMY HAITPABIIEHHIO TTOATOTOBKH

[Ipn oprammzaimmm CPC BaKHBIM H HeOOXOIHMBIM YCIOBHEM CTaHOBSTCS (POPMHpPOBaHHE
YMEHHS CAMOCTOATENBHON pabOoTHL A1 ITPHOOPETEHHS 3SHAHMI, HABBIKOB M BO3MOKHOCTH OpTraHH3aI[HI
yueOHON H HAVYHOH JeATeIbHOCTH. L[elIbI0 caMOCTOATEIbHON PAaOOTEI CTYIEHTOB SBIISETCS OBJIAJICHHE
(yHIaMEHTAIbHEIMH 3HAHHSIMH, IPO(eCCHOHAILHBIMA YMEHHSMH H HaBBIKAMH JeSTEIIbHOCTH IIO
MPO( IO, OIBITOM TBOPYECKOH, HMCCIEQOBATEILCKON JIeATelIbHOCTH. (CaMocTosATeNbHasI padoTa
CTYJIEHTOB CITOCOOCTBYET PasBHTHIO CaMOCTOSATEIIPHOCTH, OTBETCTBEHHOCTH H OPraHH30BAaHHOCTH,
TBOPYECKOTO IMOAX0Aa K pellleHHI0 IMpo0iieM yu4eOHOTO H ITPO(eCcCHOHAIbHOIO YPOBHS.

Sagadanvu CPC gaBisroTcs:

- cnmemﬁ%ﬁﬂég?ﬁ%@mem[e TIOIIYUEHHBIX TeOPeTHUYECKHMX 3HAHHI H ITPaKTHYECKHX
CepTtudmkar: ECDGGGG_ﬂlBEEABBEQEEEDEETBAEGDDEﬂDDDDdHE
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- yIIIyOleHHe U pacIHpeHHe Teope THYeCKHX 3HAHHIA,

- (pOopMHpOBaHHE YMEHHH  HCIIONb30BaTh HOPMATHBHYIO, IIPAaBOBYIO,  CIIPABOYHYIO
TOKYMEHTAIHIO H CIIEI[HAIILHYIO JINTEPATYpPY,

- pasBHTHE IIO3HABATEILHBIX CIIOCOOHOCTEH M aKTHBHOCTH CTYJEHTOB. TBOPYECKOM
HHHITHATHBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BAaHHOCTH;

- (OopMHpOBaHHE CAaMOCTOSTEILHOCTH MBIIUIEHHS, CIIOCOOHOCTEH K CcaMOPa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHHIO H CaMOpPEaTH3al[HH,

- Pa3BHTHE HCCIIEJ0BATEIBCKIX YMEHHHH,

- HCIIONIb30BAHME MaTepHalla, COOpaHHOIO H ITOJYYEHHOI'O B XOJE CaMOCTOSATEIbHBIX 3aHSTHH
Ha CeEMHHAapaX, Ha IMPaKTHYECKHX H 1a00paTOPHBIX 3aHSATHSX, IIPH HAITHCAaHHH KYPCOBBIX H BBIITYCKHOM

ICE’:EIJIH(I)HK&L[HGI—H—IGﬁ pﬂﬁﬂT: I B(IJQJEETHEHG]?I IMOAT'OTOBKH K HTOT'OBBIM 344UCTaM H SK3aMCHAM.

3.T exHorornueckasn KapTa CaAMOCTOATEILHOH pﬂﬁﬂ'l'bl CTYJACHTA

OO0BeM 4acoB, B TOM YHCIIE
BHI 1eITe IbHOCTH (acTp.)
Kozxer CTYACHTOB CpencTBa H K
pPeam3yeMBIX el OHIakIH
S —— TEXHOJIIOTHH as pabota
OLIEHKH CPC C Bcero
IIpeIoIaBa
TelleM
4 cemecrtp
IloaroToBKa K INeKIHSIM | KoMITIIeKT 20 25 225 225
OI1K-3 3alaHHH H
(I/I,H-l : I/Iﬂ-z, BOITPOCOB IIO
HJ1-3) TeMaM
ITHCITHIUTHHBI
OIIK-3 IToaroToBKa K KomrmiekT
(U]I-1, U]1-2, | MPaKTHYECKIM padoTaM | 3alaHHH U
U-3) BOITIPOCOB II0 22.5 2.5 25
TeMaM
IHCITHIUTHHBI
OIIK-3 CaMOCTOSTEIILHOE Komrrimekr
(U]1-1, U]]-2, | MBYUYEHHE JIMTEPATYPBI IO | 3alaHHH U
UJT-3) TeMaM 1-12 BOITIPOCOB II0 9 1 10
TeMaM
IHCIHIUTHHBI
Hroro 3a 4 cemectp S1.75 S.73 67.5

4.“(]])1],[[0]{ BbIIOJIHEHHSA CaAaMOCTOAT €JIbHOH pﬂﬁﬂThl CTYACHTOM

4.1. Memoouueckile pexomenoayiil no pabone ¢ y4ebHoil 1umepamypoii
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IIpn pabore ¢ KHUTOH HEOOXOAMMO IToA00paTh JIHTepaTypy, HAYVUHTHCS IMPaBIIBHO €€ YHTAaTh,
BecTH 3armcH. J[mg1 1mombopa JmMTepaTyphl B OHOMHOTEKEe HCIOIB3YIOTCSI al(aBHTHBIH H
CHCTEMATHYECKHH KaTaJIOTH.

Ba)XHO IIOMHHTH, 4YTO paIl[HOHAIBHLEIE HABHIKH pPadOTHl ¢ KHHIOH - 3TO Bcerjga OonbIlas
SKOHOMHS BPpeMEHH H CHII.

[ IpaBHIIEHEIH ITOA00P VUeOHHKOB PEKOMEHIVETCS IpeltogaBaTelieM, YHTAIOIHUM JIeKI[HOHHEIH
Kypc. Heobxommmas mreparypa MOXKET OBITH TakkKe YyKaszaHa B METONHYECKHX pa3padoTKax IO
IaHHOMY KYpPCY.

M3yyass matepuan 1o yueOHHKY, CIEAVET IMePeXOAHTh K CIEAYIOIEMY BOIIPOCY TOIBKO ITOCTIE
MPAaBIILHOI'O YSCHEHHS ITPeJbIAYIINEro, ONMHChIBasS Ha OyMare Bce BBIKIAJKH H BBIYHCIEHHS (B TOM
qHClIe Te, KOTOPhIE B YUeOHHKE OITYII[eHbl HIIH Ha JIEKIHH JaHbI IS CaMOCTOSTEIIbHOTO BEIBOJIA).

[Ipn m3ydyeHH mrOOOH IHCIMIUIMHEL OONBINYIO M BaXHYIO POIb HIPAeT CaMOCTOSTEIbHAS
HHIHBHIyalIbHas padoTa.

Ocoboe BHHMMaHHE cleayeT oOpaTHTh Ha OIIPEeJelIEHHE OCHOBHBIX ITOHATHH Kypca. CTYIEHT
IOIKEH ITOAPOOHO pa3OHpaTh ITPHMEPEI, KOTOPBIE IMOSACHSIOT TAKHE OIPEAEIeHHsS, H YMETh CTPOHTE
AHAIIOTMYHBIE ITPHMEPEl CaMOCTOSTENIBHO. HyKHO J0oOHMBaThCSA TOUHOIO ITPEJCTAaBIEHHS O TOM, 4YTO
H3yyaelb. [Iome3sHO COCTaBIAThL OIOPHBIE KOHCIIEKTHL. [IpH H3yueHMH MaTepHaia I0 YUeOHHKY
IIOJIE3HO B TeTpaAM (Ha CIENHAIbHO OTBEAEHHBIX ITONSX) JMOIMOIHSTh KOHCIIEKT IeKipmi. Tam xKe
CIeAYET OTMEeYaTh BOIIPOCKI, BRIJAEIIEHHBIE CTYAEHTOM UISI KOHCYJIbTAIHH C ITPETIOJaBaTEIIE M.

BEIBOJIBI, ITOIYUEHHBIE B PE3VIIbTATE H3YUEHHUS, PEKOMEHAYETCS B KOHCIIEKTE BBIAEISATh, YTOOHI
OHH TIPH TIEPEUYNTHIBAHNHN 3aIHCEH JIVUIIE 3aIIOMHHAIICh.

OIBIT TTOKA3bIBAET, YTO MHOTHM CTVYAEHTaM ITOMOraeT COCTABIIEHHE JIHCTa OIMOPHBIX CHIHAJIOR,
COZep KallleT0 Ba’KHEHIIe H HaHOOJIee YacTo YyIoTpeOndeMble (POPMYIBI H ITOHATHA. TakoH JIHCT
IIOMOraeT 3allOMHHTH (DOPMYIIBI, OCHOBHBIE IIOJIOKEHHS JIEKI[MH, a TaKXe MOKET CIYXKHTb
IIOCTOSIHHBIM CITPaBOYHHKOM IS CTYIEHTA.

UreHHe HAy4YHOrO TEKCTa SBJISETCA YacThIO IIO3HABATEIIPHOHM JESTEIIBHOCTH. Ee 1enp —
H3BJIEUEHHE H3 TeKcTa HeoOXOAHMMOH HH(popmamuu. OT TOro Ha CKOJBKO OCO3HAHHA YHTAFOIIHM
cOOCTBEHHAS BHYTPEeHHSS YCTaHOBKA ITPH OOpPAIleHHH K MeYaTHOMY CJIOBY (HAHTH HYKHBIE CBEeJCHHSL
YCBOHTH HH()OPMAI[HIO ITOJIHOCTHIO HJIH YaCTHYHO, KPHTHYECKH ITPOAHAJIM3HPOBATh MaTepHAI H T.IL.)
BO MHOI'OM 3aBHCHT 3(() eKTHBHOCTDH OCYIIECTBIIIEMOIO JeHCTBH.

Brigemnsror yemsipe OCHO6HbBIE YCINMAHOG6KH 6 UMEHHI HAYUYHOZ0 mMeKcmd.

HH(} OpMaIOHAG-TTOKEROBRII (3aja4a — HAlTH, BBIJIEIIHTh HCKOMYIO HH()OPMAIIHIO)
ANEKTPOHHOW MOAMNMChIO
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ycBamBaromas (YCIIHS YHTaTells HallpaBIeHbl Ha TO, YTOOBI KaK MOYKHO ITOJIHEE OCO3HATh H
3aIlIOMHHTh KaK CaMH CBeJeHHS H3laracMbIe aBTOPOM, TaK H BCIO JIOTHKY €I0 PacCyKIcHHH)

aHAIIMTHKO-KpHTHYEeCKass (YHTATelhb CTPEMHTCS KPHTHUYECKH  OCMBICIIHTR  MaTepHal,
ITpOaHAIIH3HPOBAB €r0, OIPeIEIHB CBOE OTHOIIIEHHE K HEMY)

TBOpYeckas (co3maeT Y YHTATeIsI TOTOBHOCTh B TOM HJIH HHOM BHJE — KaK OTIIPAaBHOH ITYHKT
VIS CBOMX pacCyKJeHMI, KaKk o0pa3 I JeHCTBHS II0 aHAJIOTHH M T.JI. — HCIOIb30BaTh CYKICHHA
aBTOpa, XOJ €ro MbICIeH, Ppe3ylIbTaT HaOMOAeHHS, pPa3pabOTaHHYIO METONHKY, MJOIOIHHTL HX,

ITIOJABEPIHYTH HOBOH ITPOBEPKE).

4.2. Memoouueckiie pexomeHOayiil NO NOO20MOBKe K NPAKMUYECKUM 3AHAMUAM

Jlimsa Toro 4TtoOBI IMpaKTHYeCKHe 3aHATHS IIPHHOCHIIM MaKCHMAaIbHYIO ITOIB3Y, HEOOXOIHMO
IIOMHHTD, YTO YIIpaKHEHHE H PeIleHHe 3aJay ITPOBOASITCS IO BEIYHTAHHOMY Ha JIEKI[HSIX MaTepHaly H
CBSI3aHbI, KaK IIPABIIIO, C JIeTallbHBIM Pa300pOM OTJIENbHBIX BOIIPOCOB JIEKIIHOHHOIO Kypca. CiaemyeT
MOAYEPKHYTh, YTO TOIBKO IMTOCIE YCBOESHH S IEKIIHOHHOI'O MaTepHala ¢ OIpe/elIeHHON TOYKH 3peHH (a
HMEHHO C TOH, C KOTOPOH OH HM3JIaraeTcs Ha JIEKIHSIX) OH OyJIeT 3aKpeIUIATHCS Ha ITPaKTHYECKHX
3aHATHSIX KaK B pel3ylbTaTe OOCYXKAeHHS H aHallM3a JIEKI[HOHHOI'O MaTepHajla, TaK H C ITOMOIIBIO
pereHus IMpoOIeMHBIX CHTYAL[i, 3agad. IIpH 3THX YCIIOBHSX CTYAEHT HE TOIBKO XOPOIIO YCBOHT
MaTepHaJl, HO H HAyYHTCS IIPHMEHSTh €TI0 Ha IMPAKTHKE, a TaKKe ITOIYYHT JOIOITHHTEIIBHBIH CTHMYII (H
ATO OYEHb BaXKHO) JJISI aKTHBHOI ITPOPaOOTKH JIEeKIIHH.

ClleIyeT IIOMHHTB, 4YTO PEHIEHHE KaKIoH VY4YeOHOH 3aJayd JODKHO JOBOJHTBLCS 0
OKOHYATEIIPHOI'O JIOTHYECKOIO OTBETA, KOTOPOro TPeOyeT YCIIOBHE, H II0 BO3MOKHOCTH C BBEIBOJOM.
[Tomyd4eHHBIN OTBET CIIeAYET IIPOBEPHTh CIIOCOOAMH, BHITEKAIOIMHMH H3 CYIIEcTBa JAHHOH 3aJadH.
[TonmesHo Takke (ecIH BO3MOXKHO) pellaTh HECKOIBKHMH CIIocO0aMH H CpPaBHHTh ITOTYYEHHBIE
pe3yIbTaTH. PellleHne 3aJa4y JaHHOIO THIIA HY/KHO ITPOJOIKATh IO IIPHOOPETEeHH S TBEPAbIX HABBIKOB B

HX PCIICHHIH.

4.3. Memoouueckiie pexomeHoayiil No camonpoeepke 3HAaA L

[Tocne m3y4yeHHNsa onpeeIeHHOH TEMBI IT0 3aITHCsIM B KOHCIIEKTE H Y4eOHHKY, a TAaKXKe PeIecHHS
JOCTAaTOYHOI'0 KOIHYECTBAa COOTBETCTBYIOIIHX 3aJay Ha ITPAKTHYECKHX 3aHATHSIX H CaMOCTOSTEIBHO
CTYJEHTY PeKOMeHAYeTCS, ITPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHHI, OTBETHB Ha KOHTPOIBHBIE
BOITPOCHI I10 H3YYEHHOH TeME.

B ciydae HeoOXOMHMOCTH HY KHO €Ille pa3 BHHMAaTelIbHO pa300paThCcs B MaTepHAIIE.

HMHorpa WQEE@ESEHEQEEL YCBOCHHA TOI'0O HIH HHOI'O BOIIPOCA BBIFCHACTCHA TOIJIIBKO IIPH
ANEKTPOHHOW NOANWUCHIO
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YCBOEHHBII MaTepHall. BaKHBIIT KPpHTEePHI YCBOSHHS TeOPEeTHUYECKOro MaTepHala - YMeHHe pellaTh
3aJauydl MM TIPOHTH TECTHPOBAHHE IIO IPOHJIeHHOMY MarepHairy. OJHAKO CIEAYET IIOMHHTB, 4YTO
IIPAaBIILHOE PEIIEHHE 3aJauyH MOXKET IIOIIYYHThLCSA B Pe3yIIbTaTe IIPHMEHEHH S MeXaHHYECKH 3ay4eHHBIX

opmyr1 6e3 MOHHMAaHHS CYIITHOCTH TeOPETHYECKHX IT0JI0KEHHI.

S.KoHTpo.J1b caMoCT0ATEe/IbHOH PA0OTHI CTYAEHTOB

B PaMKax pEf[TIH—H‘GEGﬁ CHCTEMBI YCIICBACMOCTDb CTYVIACHTOB IIO KaXKOH JHCI[HILIHHE

OIICHHBACTCA B XOIC TCKYIIICI'O KOHTPOIIA H HPGME}I{}VIGIIHGﬁ ATTCCTAIlHIL.

Texkymun KOHTpPOJIb

PeHTHHroBas OLIeHKA 3HAHHH CTYAEHTA

No Bung gearenbHOCTH CTYJEHTOB Cpokn KommmuaectHo
/11 BELIITOJIHEHIIS OaIoB
1. [lIpakTiieckoe 3aHsarue 5 5 Heaerd 15
2. | IIpaktuueckoe 3aHsATHe § 8 HemeIrt 20
3. | lIpakTtmyeckoe 3aHsarue 12 12 nenensa 20
Hroro 3a 4 cemecTp 5§
Hroro 55

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

Ypoeens 6vinonnenun kKoumpoavHoco | Peiimunczoentit 0ann (6 % om MaxkcumaibHOZO
3a0aHUA danina 3a KOHMpoJabHoe 3a0aHiie)
Omnuyrulil 100
Xopouuii 80
Yooenemeopumenvruiii 60
Heyooenemeopumenvuuiii 0

6. CnHCOK JIHTEPATYPHI

6.1, llepeuens ocHEBHAHABFLRATY PbI:
['ycak A?‘EWPPEBBEJ%%P Bl 88rHocteil. [IprMeprl M 3aayl [ OIMeKTPOHHBIH pecypc]: yueGHOe
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TerpaCucremc, 2013. — 287 ¢. — PexxumM goctymna: http://’www.iprbookshop.rw/28244 html
6.2. IlepeveHb JONMOJTHATEIBHOH JIMTEPATYPLI:

KimvoB, I'. I1. Teopns BeposSTHOcTeH H MaTeMaTHYecKas cTaTHCTHKA: yueOHHK / I'. I1. KiTrMoB.
— Mockgea: MOCKOBCKHH IoCyAapCTBEHHBIN YHHBepcHTET MMeHH M.B. JlomoHocoBa, 2011. — 308 c.

— Pexam mocryma: http://www.iprbookshop.ru/13115.html

AOKYMEHT MNOANMCAH
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