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KoHCTpYKUMS cuctem nogaepKkm NpUHATUS

pewieHnn (CITP nnn Decision support
3aBUCUT OT BUOA 3ag gt@ilﬂg@lg@'g/ﬁl KOTOPbIX OHAa

paspabatbiBaeTCsi, 0T AOCTYMHbIX AaHHBIX, MH(POPMALIK 1
3HaHWN, a TaKke OT Nonb3oBaTeNen CUCTEMbI;

CIIIP - ckoopaAMHMPOBAHHbLIN HADOP AaHHbIX, CUCTEM,
NHCTPYMEHTOB U TEXHOMNOIM, NPOrPaMMHOIo U
annapaTHoro obecne4yeHunsi, C NOMOLLbIO KOTOPOro
npeanpusaTne cobupaet n obpabarbiBaeT MHOOPMALUIO O
bnsHece U1 OKpyKarLlen cpeae ¢ uenbio 000CHOBaHUS
ynpaBneH4YeCcKUx OencTeum.

CIINP — B 60oMbLUMHCTBE CriyvyaeB — 310
aBTOMaTMU3MpoOBaHHaAA CUCTeEMaA, KOTopad NoMoraeT
nonb3oBartento (nuuy, npuHumarwemy peweHus - JIrlP)
MCMOSIb30BaThb AaHHble U Moaenu ang naeHTudukayumm m
pelleHns 3agay N NPUHATUA peLleHnn



OcHoBHble xapakTtepuctukm CI1P

1.CII'P ncnonb3yeT 1 gaHHble, U MOAENN;

2. CII'P npegHasHa4eHb! A NOMOLLM MeHeaXepam B NPUHATUN
peLleHnn ans craboCTpyKTYpMPOBaAHHbBIX U HECTPYKTYPUPOBAHHbIX
3apau;

3. CI1I1P, B oTnnymne oT 3KcnepTHbIX CUCTEM, NOAAEPXKNBAIOT, a HE
3aMEHSIOT YenoBeKa npu BblpaboTke peLleHnH;

4 Lenb CTTP Ty iyt fRPEKTUBERGT CRH TP -

-AHaInu3 KaHaJIOB CHAOXKEHUSI 1 paclpeacacHus (JJIOTMCTHKA);
-AHaIU3 NPOM3BOJICTBA; AHAIN3 MPOJIAXK;

-MapKeTHHIOBBIN aHAJIN3; AHAINU3 KIMEHTCKOMN 0a3bl;

-AHaIu3 Ka4eCcTBa CEPBUCHOIO 00CTyKrBaHWsT, OYHAHCOBBIM aHAJIU3;
-VITHBECTUIIMOHHBIN aHAIN3; AHAIW3 IEPCOHANIA;

-AHaINU3 UCCIIEAOBATEIBCKON M MPOEKTHOM JIESATEILHOCTH;

-AHaJIN3 CTPATErUK OpPraHu3aluy; YIIPaBJICHUE PUCKAMH

-MHuoromepHbin ananus; [Iporaosuposanue; [1ouck 3aKOHOMEPHOCTEM;



MOHUMAETCS

HaXOXJEHUE OMNPEACICHHOIO BapuaHTa JOCTHMIKEHHS IOCTaBJICHHOM

eI WM pEIICHUS KOHKPETHOW 3ajaud, T.e. MPOIECC pa3perieHust

poOJIEeMbI MyTEM IPUMEHEHNSI COBOKYITHOCTH ITPUEMOB UJIU OIEpaIIHil.

ITUX MOJCIEH — 8b100p HAULYUUIUX OCEUCNBUL

(anomepuamus), UCxo0si U3 3A0AHHO20 Kpumepus u Ccumyayuu, 6
KOmMOpOU NPUHUMAEMCs peuleHue.

OoHako 6 JHcu3Hu CcyOvbeKm YNpaeieHusi He 8ce20a CMpPeMUmcs
MAKCUMUBUPOBAMb IKOHOMUYECKUll pe3yiomam. BMecTo 3Toro oH
IPUHUMAET «YIOBIECTBOPUTEIIBHBICY, «I0CTATOYHO XOPOIIIHUEY PEIICHUS.

B sToM ciiydae npu NPUHATHUA PENICHUN MOTYT HCIIOIb30BaThCA
TaKue KPUTEPUHU, KaK «IpUeMiIeMas BeIMUYUHA MPUObUIN» U «HAJEKHOE
BBITIOJTHEHUE IIaHa». MaremaTudeckass TeOpusl MPUHSITUS PEIICHUN HE
JaeT PEUENTOB i JAEMOHCTpalldd TOro, KaK peEIieHUsl (paKTUIECKH
JOJI’KHBI IPUHUMATHCS.

BKJIIOYAIOT B CEO0s
CIIOCOOBI W IPHUEMBI BBIIOJIHEHUSI aHaiIu3a, 0O0paOOTKKM WH(pOpMAaINH,
BBIOOpa aJIBTEpHATUBHBIX BAPUAHTOB JICCTBUI U MP.



Metoapl NPUHSATHS PEIIEHUN MOTYT OBITH CBEJCHBI B ABE OOJBIINE TPYIIIbI:

)

Ha OCHOBE IEpepabOTKU OOJBIIMX KOJUYECTB
uHpOpMAIIKK, MOMOTarolmeM OOOCHOBATh MNPUHUMAEMbIE  YIPABICHYECKHUE
pelieHus1, TpeOyroT MIPUMEHECHUS COBPEMEHHBIX BBIUMCIUTEIBHBIX CPEACTB.

IIpoGnema 1 000CHOBaHMUS U/ Wi
MOJICJIM MPEANOJIara€T HEOOXOJWMOCTh BCECTOPOHHEH OILIEHKHM KOHKPETHOM
curyauuu JIITP.

OTBETCTBEHHOCTh 34 MPUHUMACMBIC PEIICHUA MPEANOIAracT
CaMOCTOATEJILHOCTh MPUHATUS OHHOTO M3 HECKOJIbKAX BAPUAHTOB BO3MOXKHBIX
pELICHUM.

2) MeTto/pl, OCHOBaHHBICE HA TEXHOJOTHSX OIEPEKAIOIIETO BO3JACHCTBUS, B
OCHOBE KOTOPBIX JICKAT MPOLIECCHI HAYYHOTO MPEABUIACHUS —

Yto MBI 3HaeM o Oyayiiem?



TouHOCTP MOJEIMPOBAHUS XaPAKTEPU3YETCS KpUTECPHUSIMHU (UX
a0COJIIOTHBIMY 3HAYCHUSIMH WA OTHOCUTEIBHBIMHU ).

Haunbosiee nu3BecreH -

AJIEKBAaTHOCTH MOJIEJIA - €€ COOTBETCTBUE UCXOOHBIM TaHHBIM C
TOYKM 3pPCHHUS MEIU MOJEIMPOBaHUS. AJICKBaTHOCTh, KaK Oojiee oOIee
IIOHSATHE, BKIIOYaeT B ceOsf ToyHOCTh. He Bcsgkas TodHas MOOENIb
afnekBaTHa. Eciim Mozienb HeTouHas, TO OHAa He OyAET U aJICKBaTHOM.

AEKBaTHOCTh MOJIEIN ONPEACIISICTCI UCXOIS U3 OLICHOK

)|
(00B14HO B % o1 0 10100).

CrpykrypHass ujaeHTU(UKaALHsA (BbIOOp THIIA MOJAEIH) CIIOXKHEE
apaMeTPUUYECKOM (OIIEHKHU MMapaMeTPOB BEIOPAHHOW MOJICIIN).

Mopaenu MoryT ObITh Kak , TaK U :
(pemeHusIMU AU GEepEHIIMAIBHBIX YPABHEHUM) WIIH
. ECTb 1 apyrue kinaccudukauu MOACIICH.

HyXeH Takke MOHUTOPUHT , YUET pa3Mepa BbIOOPKU IS
NPUMEHEHUS]  CTaTUCTUKM MNpPU  TNPUMCHEHUM  WUJIACHTU(DUKAIIUH,



Hpe;momeua MOIJ€Tb (l)}’l-ﬂ(l.[l-ll-l norpeﬁnemm: InC= ‘30 + ’Bl In¥Y+ /82 InP

>

rje C — roTpediieHHe HEKOTOPOTO IMHILEBOTO MPOJYKTa Ha JYIIY HaceleHHsd B HEKOTOPOM roJay,

¥ — pealbHBIT JOXO0J Ha JYILIY HACETEHHS B HEKOTOPOM IOy,

P — HHJEKC LIeH Ha 3TOT IMPOAYKT, CKOPPEKTHPOBAHHBI (e IHPOBAHHBI) Ha OOLIHI HHIEKC CTOHMOCTH JKH3HH
(OTHOCHTE&TLHBI YPOBEHD LIEH).

& - IapaMeTphbL

3aJaYA _«TIApaAMeTPH3ALIID) MOJEIH -  OIIpe JeJIeHie (53,2 l.I-I'SMCI)CHI-Ie Y, P (HACKOIILKO KOPPEKTHO H3MEPEHDbI

JaHHbIE, MPEICTABILOT JIH OHH TO, YTO JOJLKHBI MPEICTABIATE I10 HaleMy MHeHHFO? 2. IIorpemmHocTh H3MEpEeHHA
¥Y,PH C aJJHTHBHA HIH MyJIbTHIUTHKATHBHA 7 3. KakoH MeToJ HCIIOMb30BaTh 7 MapaMeTpH3auiH — MHK ?

3agata_«cnerppuranp Mogemr: 1. HeT 1 mepeMeHHBIX, KOTOPbIE CIIEIOBATO GbI JOMOMHHTETHHO BKITIOYHTL B
YpaBHeHHe (HarmpHMe]p, LieHbI Ha HeMpoJ0BOIbCTBEeHHbIE TOBAPhI)?

2. He cneqyeT JIH HCKOYHTBL H3 YPaBHEHHA HEKOTOPYIO IepeMeHHYI0? 3. BepHo JH To, YT0 MOJ&Tb JIHHeHasA (BepHBI
JH TeopeTHUYecKHe MpeqrochbUKH MoAemH)? 4. ABmderca H MoJelnb IMoHOH? MoxkeT ObITh HEOOXOJHMO yUecTb H
YPABHEHHE TP ENTTOKEHHA, KPOME YPaBHEHHA cripoca? 5. JToCTaTOMHO JH H3YYaTh MAKPO3KOHOMIMECKOE YPaBHEHHE
HITH HeoO0X0JHMbI TaKHE HHIHBHIYATbHbIE (MHKDO3KOHOMHYECKHE) JaHHbIE N1 ITOCTABIIEHHOH 3ajauH? 7. Moiker
OBITb HY/KHO BBUIETHTL (PAKTOPBI, KOTOpPBIE 3aBHCAT HEIOCPENCTBEHHO OT TMPHHATHA YIIPABIEHYECKHX P elIeHHI
JAHHBIM 00beKTOM XO03FICTBOBAHHA (IPEATPHATHEM, PETHOHOM), H BIIAHHE (PaKTOPOB, KOTOpbIe OT MeHEIKMEeHTa Ha
JAHHOM XO3sFCTBYHOIIEM 00beKTe He 3aBHCAT? §. MoJenb sABIAeTCs CTaTHUYecKoH. Bo3MoxHO, Gonee MMoJXoIsILer
OblTa ObI JHHAMIMECKasd MoJenb. HarprHmep, MOKHO IPENIIONOAKHTL, YTO MPOLUIOrOAHHI JOX0J MOZKET BIHATL Ha
TEKYIIHH YPOBeHb IOTPedeHHA.




"JKOHOMETPHKA

S5 ey

DKOHOMIIKA MeTtprxka (1r3sMepeHIie)

MaxposKoHOMIIKA
MIKpPO3KOHOMIIKA - 0CHOBBI 00pa30BaHISA YKOHOMIICTA
DKOHOMeTPHKA

DKOHOMITUeCKasd TEOPICA

SKOHOMETPHKA =

A
\ Martemartiika — NMareMaTiiueckas YKOHOMIIKA

_TATICTIKA MateMaTHUeCKasd CTaTHCTHKA
(
KOHOMITIeCKad CTaTHCTHKA

B HeHTl)aIH-'I’BOBﬂI-II-IOﬁ SKOHOMIIKE, SKOHOMETPIIKa HE IT3VUalIaCh, B OTTOTWIIC, CKAaKeEM, OT
OQTaHCOBEIX LTI OIITHMIT3AIIOHHBIX METOTOB. MEKOTPACIIEBOIO damaHca M THHEHOTO
IIpOoTrpaMMITPOBAHITA. HpH‘II[HHO-CJ'IGI[CTBGHI—[BIMH CEA3AMIT  SBaHIIMAaeTCA SKOHOMITUECKAA
TeopIri, a CeBA3AMII 0€3 BBLIBIEHIIT X IIPpHOIH - 5KOHOMETPIKA. HZ]()O]) CTATHCTHUYECKHX
METOOO0B, HCIIOJJb3VEMBIX 11 HilﬁJIlO,E[eHHH 34 X040M pPa3sBHTHA YKOHOMIIKH, €€ aHaJIHn3a
(I\'IO}.'IC.UI*I])OBZ\HIIH) I eé IIPOTHO30B HA3bIBA€CTCHA YKOHOMETPHKOIL.




APXUTEKTYPHO-TEXHOJIOTUYECKASA CXEMaA

IlepBoHauyaibHO  HMH(OpPMALMS  XpaHUTCS B ONEpPaTUBHBIX  0aszax
naHHbeIX (OLTP-cuctem). Ho ee cinokHO HCMHONB30BaTh B MIPOLIECCE MPUHATHS
pEIICHUM.

3aTeM OHa MCIOJIb3YETCS B Mpoleaypax MHOromepHoro anaimmsa (OLAP)
U JUISI WHTEJUICKTyaJlbHOTO aHanmu3a naaHHbIX (MMAJl), KOTOpbhIM  peain3yer:
| .BBISIBJIEHME 3aKOHOMEPHOCTEMN (MOACIUPOBAHUE;
2 .¥ICTIOJIb30BAHUE BBIABICHHBIX 3aKOHOMEPHOCTEH IJISI TIPOTHO34;
3.aHaIM3  MCKJIIOYEHWM  (aHOMaiauWii Wiad  BBIOPOCOB), B  HAMJCHHBIX
3aKOHOMEPHOCTSIX.

NAJl peamn3yrOT 3KCIEPTHBIE M HWHTEIUICKTYAJIbHBIE CHCTEMBI, METOIbI
HMCKYCCTBEHHOIO MHTEJIJIEKTa, 0a3bl 3HaHWM, Oa3bl JAHHBIX, KOMIIBIOTEPHOE
MOJICIMPOBAHWE, HEUPOHHBIE  CETH, HEYETKUE  CHUCTEMBI.  COIMAIBHO-
SKOHOMHUYECKOTO  PAa3BUTHUS TOpoOJa  SBISIETCA  METOJ,  MMHUTAIMOHHOIO
MOJICJIMPOBAHUS.



PexkomeHnnyemas aureparypa
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11. HaiurOeroB J[.M. KoMmbpHOTEpHBIE TEXHOJOIUMM aHaIu3a JaHHBIX B
Oxonomerpuke. — M. UHOPA-M. 2008.- 578 c.
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CraTuCTUYECKUI aHajdnu3 CTPYKTYPhl COIMAJIBbHO-3KOHOMHYECKHUX ITPOLIECCOB U
spieHui (CuBenbkrH B.A., Ky3nenosa B.E.).
Craructuueckue Mmetoasl u mogenu (Koctun B.H., Tummuna H.A.)



ObLas nocTaHoBKa 3a4a4m pa3paboTku

e COC: MakpoypOBEHDb, MQJ_MJSLEHb, MnKpOypOBEHD,
HaHoypoBeHb

MHoromepHble dhakTopHble Moaeny Nokasareneu:
=Y (%)

Y -BeKTop onpeaenseMbiX (3HOOreHHbIX) nokasartenen,
dopmMupyemMbIX B npoLecce n BHYTpu pyHKLuMoHnpoBaHna COC, -
BEKTOP (PaKTOPHbLIX UITN 3K30MEHHbIX NEPEMEHHbIX, KOTOPbIE UMK YacTb U3
KOTOpPbIX MOAAAITCS PErnucTpaLum 1 NiaHMpoBaHuIo.

OObIYHO NPUHUMAIOT CTPYKTYPY CTaTU4ECKOW MOoJernv B BUAe
Y =1 X; + axXy; + azX3+... +aq0X10,

KakK MHOXXECTBEHHYIO JIMHEUHYIO PEFPECCUIO (JTMHENHYIO POPMY PAKTOPHbIX
NepeMeHHbIX) NPy BbIDOpPE OQHOIO OnpeaensieMoro rnokasartens.

Penoykuns cBga3u oakTopoB (Hanpumep, ¢ 10 4o 2 unun gaxe 1, KoTopbiM
MOXXET ObITb U BpEMSA t ).

iIMeeM « MHUMYIO TOYHOCTb» 13-3a BO3MOXXHOW CBSA3U 0aKTOPOB
npun agauTUBHOWN (T.e. HeE3aBUCMMOWN) PpopMe CTPYKTYPbI MOAENN, a

OVHaMMKa nokasaTenemn 3a4acTtyto TpebyeT HENMMMHENHBIX MOOENEN
(Moaenb 22BONKLINM Bcerna HenuHenHasqa)



«[poknatTne pasmMepHOCTU» NMPOSABASAETCA U MNpPU
pacyeTe Mmoaeneun Ha pasHbiX METPUKaAX Mpu
penykLmm pakTopoB C Y4ETOM CTOXaCTUYECKUX

Y=o X; + %@@%1 +vXy3 + ().

[lpocTpaHCTBEHHbIE psdbl AaHHbIX — OOHOMOMEHTHblIe HabnaeHus
onpegensaemMoro rnokasarens (3Had4eHus MPOXUTOYHOroO MWUHUMYMa ONid
pasnnyHbiX obnacTen, ypoBeHb LEH Ha orpedesieHHbIn MPoayKT B
MarasuHax ropoga, 3aBMCcUMOCTb JoxXo4da NpeanpuaTmns ot KBanundukaymm
COTPYAHWUKOB, OT KOJINYECTBa KOHKYPEHTOB, OT CTOMMOCTU bnara, oT YpoBHSA
NHNAUWK B CTpaHe 1 T.4.).

BpemeHHble padbl _(OMHaMUYeckme psgbl, psgbl OMHAMUKK) —
YNOPSAAOYEHHAAs BO BPEMEHWU MOCNEeOoBaTeNbHOCTb YPOBHS MOKasaTens

(noxoaa, BBI'l, BPI1 pernoHa, ypoBHSA NHNALMK, OMHAMUKK KYPCOB BantoT
N LEeHHbIX BymMar Ha BantoTHLIX PbIHKaX 1 T.4.).

BpemeHHble psabl  MOryT OblTb  9KBUAWCTAHTHbIMU U
HE3KBUAMUCTAHTHLIMWU (OT 3TOr0 MOXET 3aBUCETb BbIOOP MPUMEHAEMOrO
mMeToAa naeHTudukaLum Moaenn.

[lopsagok HabniogeHun BO BPEMEHHbIX — psgax, B OoTnivyme oT
NPOCTPaAHCTBEHHbIX PAAOB, HEMNb3A MEHATbL MECTaMM.




dopmunpoBaHme BpeEMEHHbIX PSA0B

f£._MaKcUMarnbHasi 4acToTa CreKTpa TpaekTopum , YacToTa A
ANCKpeTn3aLumm

T
5< Z <10
Bbibop YacToThl ANCKpeTU3auum (Hactota HamkBucT a) :

T I T T T
—4—eantHele aHHbe =B HenpaeuneHo AUCKDETUIMPOBAHHEIE AaHHEIE —&—NMHHATPEHAA




peHagoBble MoAeEeJTIN AJA OTpaKEeHUA
ANHaMWKN ornpenendemMoro noka3artesid U

3BONHOLNN
I3BECTHbIE NOAX0Ab! K MOCTPOEHUIO MOAENEWN:

- aHanuUTUYECKUW WUNU napamMeTpuyeckMn (OOCTOMHCTBA - Marsble
BbIOOPKKM, BO3BMOXXHOCTb MPOrHo3a);

- HenapameTpUYeckU Unu anropuTMnUYeckuin ( NpocToTa, HO AJSIMHHbIE
BbIOOPKM, NPOrHO3 NULLb NPY NPUAaHUN eMy afanTUBHOMO XxapakTepa).

B aHanutnyeckom noaxone cYMTaloT, YTO Modeslb AeTEPMUHUPOBAHHOW
YacTu TpaeKTOpun (Mnun oTcyeTa BpeMeHHoropana ) 3aBUCUT OT
Habopa napameTpoB

= f(u t).

IMNupuyeckas (ctoxactuyeckas ) TpeHaoBas Modeflb UMeeT
Cny4YanHy NorpgLIHOCTb , 3aBUCALLYHO  OT MNOCTynupyemoun
MOZENn , NPUHATON OEKOMMNO3ULIUN CTPYKTYPbI MOAENu U peanm3oBaHHOIo
MeT05a noeHTndnkaunm

(roe - MOAENbHbIE (cnqumellge L%DO)BHI/I npeanoXXeHHoW Moaenu):




OUEHKN TOYHOCTU NMPOrHO3MPOBaHUA (SKCTPanonsumn)

k=n k=n k=n

n+l-1 n+l-1 n+l-1
BTopou koadpdunuenT Tena: k., =j( > (yk—ykv)z>/( > e (Y,g)2>- 100%.

yA06eH IpH MajblX 3Ha4eHUsX Y

MAPE — OIleHKa:

Y| Y”
. 1 Y - Y
= MAPE = — | |- 100%
n+ [ Yk
k=1
A* + B*t He 9yBCTBHUTEJIbHA K BbI6pOC3M
| HabOAEeHUH
N HabJIILeHUH v e
oS MOTPENIHOCTD
paboyas YaCTb TOpPHU3OHT IIPOrHO3a < 10 — oTyiMuHas,
(kOHTpOJIbHAS YaCTh BBIGOPKH ) < 20 — xopomas

00IIUH 00 bEM aHAJIU3UDPYVEMOU BBIOODKU (n + [



Moneau:

/lerepMuHUpOBaHHDbIE BeposiTHOCTHBIE Heuerkon
JIOTUKH

Teopusi BeposiITHOCTE — HAYKA 0 3aKOHOMEPHOCTHAX MACCOBBIX
CJYYANHBIX ABJICHUI

(JIamnac, ITyaccon, I'aycc, bepnymum, 11.J1. Yeosimes, A.M. JlanyHoB, A.A.
Mapxkos, A.H. Kosiimoropos u ap.)

*  COLMAJIBHO - SKOHOMUYECKasA CTAaTUCTHUKA;

* MHOIOMEPHBIE CTATUCTUYECKUE METO/IBIL;

*  JKOHOMEMmpPUKA; IKOHOMEMPUYECKOE MOOEIUDOBAHUE,

* METOAbI COUATBHO-IKOHOMUYECKOTO MPOTHO3UPOBAHUS;
* CTPaxOBaHMUE U aKTYapHBIC PACUETHI;

* TEOpUs PUCKA U MOJICIMPOBAHUS PUCKOBBIX CUTYallNM;

* MapKETHHT; TEOPHUS MAaCCOBOIO OOCTYKUBAHMUS;

* TEXHUYECKUU U ()yHJIaMEHTaJIbHbIA aHAJN3,

* Teopus IJIAHUPOBAHUS SKCIIEPUMEHTA;

* TeOopHs HAJIC)KHOCTH;

e Teopus HHPOpMaLKK (CTaTUCTAYECKAs PAIUOTEXHUKA),
* BBIOOPOYHBIN KOHTPOJIb KAYECTBA U JIP.



Kiaaccuueckoe onpenejieHue BePOSITHOCTH

[lcrbiTarue. Bpocartie MoHeTs: 4 - repd, 3 - Ludpa;

[lcbiTarute, BRicTpen: 4 - rionaarue, 4 - mpoMax (MPOTHBONOI0AHROE COObITHE). A H 4 - 00DBYIOT MOMHY K
YTy coOBITI TIPH OJJHOM BBICTPENE.

[ermiarue. [Tokymator 23 notepeiblx Onera: codbiTie A — BHIMIPBII BbIMAT HA MEpBBIT OHET, OTCYTCTBHE
BBITPBILIA HA BTOPOM; COObITHE B — BHIMIpbINI He HA epBoM, a Ha BTopoM Giwnete; codbimie C - BBIMIPHI 000N
OLLTETOB, COObITHE [) ~ BbITPbILI HE BBITIAT HI Ha OJIFH OILTET.

JaxHbie coObITHA 00pA3YIOT MOMHYI TPYIIMY COOBITHI, eCTui MpoBepAI0TCA 1BA OINeTa. A NpH MPOBePKe Tpex
OILTIETOB, YT0 00A3YeT MOTHYH FPYIMY COOBITHH?

[lcmbiTarie - HrpanbHag KocTh: coObiTie A - rognernie wicna 1, codbimie B =2, codbimie C =3,D =4, E =3,
F =0, CoObITiA paBHOBEPOATHbI? (€CJIH...)

BepositTHOCTH — Mepa 00bEKTUBHOM BO3MOKHOCTH MOSABJIEHUS COOBITHSA:

m

TJC M — YACIIO NCXOA0B HCIBITAHMS, KOTOPOE OJIArOMPHUATCTBYET MOSBICHUIO COOBITHS A,
1 — 00IIIe€ YUCIIO UCXOI0OB UCITBITAHUS.




HepocTtaTtkm Knaccn4yeckoro onpegeneHuns
. Henpumennmocts npR S ALk Gldde ncxonée— «)

Bbixo HaxodAT NyTeM BBEAEHUSA reOMETPUYECKON BEPOATHOCTU
(OTHOLLEeHMA nnoLaaen, AfMH OTPE3KOB).

L

0
l A
° an/IMepr: BEPOATHOCTDb MNMonagaHunAa otTpe3ka alimHom B OTPE30K il

ONVHOW |, pyneTka. |
P(A) = T

Anpuopu bbiBaeT TpyaHO 000CHOBATL TO, YTO 3fIEMEHTAPHbLIE COBbLITUS
PaBHOBEPOATHLI. Toraa BBOAAT CTAaTUCTUYECKYIHO (arnOCTEPUOPHYIO)
BEPOSATHOCTb: . m
) = —,
n
m — YHCJIO UCXO/I0B, B KOTOPHIX COObITHE A MOSIBUJIOCH, N — 00I1[ee YUCJIO UCXO/10B

P*(A) - P(4) rlli_>ngo|P*(A) —P(A)| < &, Ve



1 .CyvMMOIT TBVX COOBITIOE 4 H 3 HA3BIBAIOT COOBITHE (4+3), COCTOAIEE B TTOIBIIEHIII T

A, HO1 5., MTOI 000X (eCJ]II OHII COBMCCTHBI).

IIpumep. A JBYX BBICTPETOB CYMMa COOBITHIT 4 — MOMaJaHHe NPH MEPBOM BBICTpeNne, 5 IOINagaHHe MpPH

BTOPOM BEICTpeNe, A5 — rornajgaHHe InpH 000HX BBICTpenax, T.e. A+ B=A4A+5+A- 8

CyMMOIT He CKOIBKIIX CcOORITIOT HA3LIBAOT COGBI’I‘HG, SAKTTIOUYAroIIeeCd B ITOABIICHITT XOTA

OBI OJTHOT'O I3 HIIX. |A+ B+ C=A+ B+ C+ AB+ AC+ BC + ABC|

H])II HECOBMECTHEIX COOBITIIIX. A+B= A+ B |A+B+C=A+B+C|

Iuarpammel Diliepa-BeHHa

P(A+ B)= P(4) + P(B) - P(AB) P(A+ B)= P(A) + P(B)

IIpumep. B ypHe 30 mapor: 10 KPacHBIX, 5 CHHHX, 15 Gembrx. HafTH BepOITHOCTE MMOSBIIEHHA LIBEeTHOTO MIapa MpH
BBIHHMAHHH H3 YPHBI 0JHOTO mapa. C IosBIeHHeM LBETHOTO IIapa CBSUKeM HITH COObITHe A - BBIHHMAaHHE KPacHOTO

IIapa, WM cOObITHE 5 BBIHHMAHHE CHHETO IIapa. P(A+B) = P(4) + P(B) = P(A) = -;-% P(B)= -3% = PA+B)==+=-=




CyMMa BepOATHOCTEI COOBITHIT 4, 4..,4,, OOpa3syIOUNX IIOTHYIO TpPYIOILY, paBHa |

(VciIoBIEe MOJHOTBI TPYIIBI COOBITHIT).

PCA) +PUA) + .+ PLA) =1

2 IIpOTHBOIIOTOKHEIMIL HA3BIBAIOT JBA €MHCTBEHHO BO3MOZKHEBIX COOBITIIL, 00Pa3yIOIIIX
TTOTHYEO TPYIILY.

P(A) + P(A) =1,

P(A) =1- P(A).

A \% Q2

3.H])01-I'3B€I[€I—H*I€M ABYX COOBITIII 4 H 3 HA3LIBAIOT COOBITHE A. B, COCTOAIIIEE B COBMECTHOM

TTOSBTIEHII STHX COOBITIMI. c

le—lmep: A — JeTanb TroJHa, 8 — JeTalb OKpalleHa= A- 5 — JeTallb roJHaA H OKpallleHHasd.

TIpom3eeaeHeM HECKOMBKIX COOBITHIT HA3BIBAKT COOBITHE, COCTOMIIEE B COBMECTHOM IIOSABIEHHH BCeX 3THX

COOBITHIL
IIpuMep: coObITHE A — MOARIEHHE Tepda IPH MepBOoM GpOocKe MOHETBL B - M0sABTIeHHe repda IpH BTOPOoM GpocKe,

C' - mosiBTIeHHe repda MpH TpeTheM Gpocke, 4. B. C'— MOsABNIeHHe repda IPH BeexX Tpex GPOoCKax.




4.Y cnoBHOI BEPOATHOCTRIO P(4|B) (IUIH P,(4) ) HA3EIBAIOT BEPOSITHOCTE

COOBITILI A4 » BEIMICIICHHYVEO B ITPEAIIOTIOZKECHITI, UTO COOLITIIE B HaCTVIOLIO.

IIpumep. B ypHe 3 GenbIxX IIAPOB H 3 YePHBIX Wapa. I13 YpHBI JBAXKIbI BBIHHMAKOT 10 0JHOMY IIAPY, He BO3BPaLIad
oGpatHo. HaliTH BepOATHOCTL MOSBIEHHA (enoro mapa, IpH BTOPOM HCIBITAHHH (COOBITHE 5 ), eCIH MPH IepBOM
HCTIBITAHHH (COOBITHE 4 ) GBIT H3BNeUeH YepPHBII Wap. P(B | 4) =3/5 P(B)=1/2=P(B| 4) = P(B).

CoObITHA A H B B HTOM IPHMepe 3aBHCHMBIE.

P(B)- 0e3VCIOBHAA BEPOATHOCTD, a F( 3| A) - YCIOBHAA BEPOATHOCTD.
5. MopMvIIa BEPOATHOCTI IIPOIT3BEIEHTIII TBVX 3aBHCHMEIX COOBITIOL.

PAB)| 1[5 — P(AB)
P(A) P(B)

[P(4B)="P(4) P(B|A)= P(B) P(A|B)|= |P(B|4)=

6. QopMyIIa BePOITHOCTH ITPOIT3BEIeHILI IBVX He3aRHCHMBIX COOBITIIIT:

P(AB) = P(A). P(B) = Y CTIOBHE HE3ABHCHMOCTIL. P(AB) = P(A4). P(B) .

7. DopMyia BEPOITHOCTIL IIPOIT3BENeHIII He CKONBKIIX 3aBHCIIMBIX COOBITIIT:

P(4. 4.4 Ap) = P(A) P4 | A)) P(A | 414y . P4y | A4y 4, )

IIpumep. B ypHe 5 Genbx mapoB, 4 4YepHbIX H 3 cHHHX WIapa. Hayxady H3RIeKawT I10 OJHOMY IIapy, He

BO3BpaIIaA oGpaTHo. HallTH BepOATHOCTE TOTO, UTO IPH MEPBOM HCMBITAHHH MOSBHTICA OenbIi map (co0bITHE A), IPH
BTOPOM — UepHbI (codbITHE B), MpH TpeTheM—CHHHIT (co0bITHE C).

PA)=5MN2, PB|A)=4/11, P(C| AB) =3/10= P(A- B-C) = (5/12)(4/1)(3/10) =1/ 22.
3amedaHHd: 1.ITopAmoK, B KOTOPOM PacIIONozKeHb] COOBITHA, MOKeT ObITh BBIOPAH HOOBIM, T.€. Oe3pasIHIHO

KaKie CcOOBITHA MOKHO CUHTATh IEPBBIMH, BTOPBIMI H T.1.

2. He3aBHCHMOCTL COOBITHIT B3aHMHA, €CTTH 4 He 3aBHCHT 0T 5, TO H B He 3aBHCHT 0T A.




H}"CT’L COOBITIIE 4 MOKET HACTVIOITE IIpHIT VCIIOBIOL ITOABIICHITI OJHOIO I3
HECOBMECTHEIX COOBITINL Hl,H2,...,Hn, Has3BIBACMBIX T'HITOTE3aMII I1 061)8'3_\;'101[[113{ TIOTIHVIO

IpyvIary COORITIOI. HPII 3TOM BEPOATHOCTH p(H;) I p(A|H,) 6}’,1[61\1 CUITTaThE IT3BECTHBIMIIL.

s b
Torma cripaBegmiea ¢gopmMyJia MOJTHOH BEPOATHOCTH |P(4) = 3, P(H;) P(A| Hy)
i=

QopmyTa ITOTHOIT BEPOATHOCTH — «yIoOHad cxeMa» ((opma) pacueTa BepOATHOCTH
COOBITIIL.

ITpunmep 1. ITmerotcA 2 HaGopa JeTanell. BepoATHOCTE TOTO, YTO JeTalb IepBOro Hadopa cTaHJapTHa, paBHa 0,8,
IIpumep 2. B néﬁwm Halope 20 geraneil H H3 HHX 18 cTaHzapTHBEL Bo BTOpOM HaGope 10 ,:(émrleﬁ H H3 HIX 9 -
cTaHJapTHBL IT3 BTOpOoro Hadopa HayJady B3sATa JeTallb H IepenosKeHa B IepebOl. HaiTH BepOATHOCTH TOTO, UTO
JeTanb, HayJdady H3BIeUeHHas1 H3 IepBoro Hadopa, OyaeT cTaHaapTHa. Benem 0003HaUeHHA 1A COOBITHIT: A -

H’3 TIEPBOTO HﬂﬁO})a IBBIIEYI€Ha CTAaHJapPTHaA J€Tallb, Hl — H3 BTOPOIO Ha(’)opa IBBIICYI€EHa CTaHJapTHaA JeTallb,
H 5 H3 BTOpPOIro Haﬁopa H3BIICYI€EHAa HeCTaHJapTHasA JeTallb. MoxHO Hl H H 5 C'YIHTATh

9 1
P(Hl)=E’P(H2)=Es

9 18

1
P(A|Hy)= o, P(A] Hy) = =
9 19 1 18 _

P(A) = P(H)- PCA| )+ P(Hy)- P(A Hy) = — 40— =0,9

TIOTHOM BEPOATHOCTH £(4) = F(H,)- P(A| )+ P(Hy) F(A] Hy)= = 0.8+-.09=0,85

rurnoTesaMu?




dopmyna BepoATHOCTU rMnores

Jlo cHxX mop paccMaTpHBamack - AMpHOPHAs, 0e3VCI0BHAA BEPOATHOCTH THIIOTE3
P(H,). OTBITHEIE TAHHBIE (pearmbHEle COOBITILT) MOTYT YTOUHHTE XapaKTePICTIKY 00beKTa
aHaII3a, OMpelemiTs P(H,|A) - VCI0BHYI0 (AMOCTEPHOPHYI0) BePOATHOCTh THIIOTE3bI.
[To opmye poIr3BeEHILT BEPOATHOCTI COORITIIT MOKEM 3aIlICaTh:

P(4H )= P(4)P(H,|4)= P(H,) P(4|H,).

OTKyZa BEIPA3MM VCJAOBHYHK) AMOCTEPHOPHYI0 (VCIOBHE - COOBITIIE 4 ITPOH3OIIIO)

BEPOATHOCTD

P(H) - P(4/H)
P(4) |
SHaMeHATeNb PackpoeM II0 (popMyTe TIOMHOM BePOATHOCTH H IMOMYWIM (hOopMY.Iy

P(H, | 4)=

BeposATHOCTH rumnotes (popmyay baiieca, mexarmyo B ocHOBe «0OafieCOBCKOT0 MOAX0/a)
B TIPOBEPKeE TIMIOTE?3):

PUH,) PA| 1)) . Harmprvep, P(H, /4)= P(Hl)'P(A;:}HI) .
> P(H,) P(4|H) 2. P(H,) P(A/H,)

P(H,| 4)=




Cny4yanHble OAHOMEpPHbIe BEJIMYUHDI

g
CIyyaifHEIe COORITIIL,= ¥ ; CIyYaiiHEIe BeNUIHE (C.B. )=
z

X
y¢ SHAUCHITI (B TOM 4IICIIC IT O'Il)I']I[El'I‘eJ]I:I-H:Ie) C.B. Ha UTICTIOBOIT OCIL

Z

CIyyaifHOI HA3HBAOT BEMIMMIHY, KOTOpad B pe3yibTaTe ICIBITAHIL IIPHMET OTHO I

TOIIBKO OTHO BO3MOAHOE SHAUCHIIC, aIIpHOPH HEIT3BECTHOE I HE3ABIICAILEE OT CJI}"IElfH{BD{

IIPITIITH, KOTOPRIC 3apaHee HE MOI'VT OBITE VUTCHEL

C.B. MOXeT OBITE HeTIPEPHIBHOII ( AHAIOTOBOIT) M JICKPETHOIT (H])C])BIBIICTOIVI).




Cny4yanHble OAHOMEpPHbIe BEJIMYUHDI

ITpHMep HEMpPEePLIBHOMH C.B. - PACCTOSAHHE, KOTOPOE IPOJIeTaeT CHapsAA H3 OpYAHA, 3aBHCHT 0T OONBIIOIO KOJHYECTBa
dakTopoB (Betpa, t9, yrma mpHIena, H3MeHeHHH KOJITIeCTBAa H COCTOSHHA ITOPOXa H T.J.), TOUYHOCTH H3MepeHHI
(IIard, MeTphbl, MHKPOHBI H T.1.). IIMeeT MecTO H «IUTHIIC» PacCesaHHA (BIIEBO-BIPABO).

b

Hel'[pepLIBHaﬂ C.B. IIMeeT OeCKOHEUHOE UIICTIO 3HAUEHIOI I HECUETHO. BGPO?I‘I‘HOCTB

OTAENHFHOTO KOHKPETHOI'O 3HAUEHILI CIVUAiiHOfl BemmumHEI paBHa 0 (HO 5TO COOBITHE

BO'3MO')KHO). MoxHO TOBOPHIE O BEPOATHOCTII JIAIIA30HA 3HAUEHITT Hel'[pepLIBHOﬁ C.B.

JIIICKpeTHAA C.B. MOKET OBITE KOHEUHOIT I GGCKOHGIIHOT"L HO OHa CUEeTHa (eﬁ MOZEHO
TTIOCTABIITE B COOTBETCTBIIC HﬁT}’l)ﬂI[BI—[BIﬁ PAX IIIIC('Z‘JI).

ITpHMepb] JHCKP €THOH CITYIaHHOH B eTHIHHbI:

1.YHcro poaHBIIHXCA MATLYHKOB H3 100 HOBOPO:KIEeHHBIX ciayvaiHo = 0, 1, 2, 3, ... 100. OqHako OHO BCerga
JHCKPETHO H YCTOMMHBO OOJNBIIE, YeM YHCIO POFHBIUIMXCA JeBoveK. C BO3PACTOM COOTHOIUIEHHE BBIPABHHBAETCH,
3aT€M CTAHOBHTCSA MEHBIIIE.

2. BepOoATHOCTE THCTIA «YCIIEXOB» B cXeMe bepHYyIITH.

NXapaKTepHCTHKH C.B.:

1 . I'padprrL, TaOMIIIEL

2 AHammTiueckrie  (pVHKIQOI  (HHTerpambHad H guddepeHIaTbHAI — (PYHKIILT

pacnpe,u;enemm), (l)}’HI\'.LU*IOHaJIBI OT HIIX (IH-IC.TIOBBIG Xal)aI\“TepI'IC'I’I[K[I), KBAaHTILIIL.




Cny4yanHble OAHOMEpPHbIe BEJIMYUHDI

P‘c\Cl’ll)e,.‘_"[eJleHIlH BC])OHTHOCTeﬁ ,[IHCK])CTHOf'i C.TI}"IZlfIHOﬁ BE€JIHNYIHBbI

P 22 p
x=x= | P )=p,. | o= Z p; =1 = Tadmmer
I=

0 I PAI pacIIpeeIeHIrsI.,

2o | .. | Pn €CIII x, = x, = BAPHALMOHHEBNT P

I'pad1k: MHOTOVTOITBHIK TLTI

A\

TIOTINT OH pPacIIpeaeIe T

e —-

Tpumep. B 1eHe:kHoH motepee BbITyIeHsI 100 GretoB. TIpi 510M 1 BbIHIpbII — 50 pyd., 10 BBHIPBILEH 10
1 py6. Haitru 3akoH pacrpeneneHi. IIyeTbx — BETHYHHA BO3MOAKHOIO BLIIPLILA TPH TOKYTIKe | OHrteTa. x=30
pyd.= p,=1/100;
+ 10 30 1=10 pyd.= p,=10/100;
10,8910, (0,01 1=0 pyd.= p,=89/100.




Cny4yanHble OQHOMEpPHbIe BEeJINYUHbDI

F(x)y — ABIDICTCA }"HI]BQPC’(’IIILHOﬁ xapaxcrepncnmoﬁ AT HETIPEPBIBHBIX IT JICKPETHBIX
OOJHOMEPHEBIX C.B. I1 OIOICEIBACT BECPOATHOCTD COOBITIII PX <x).

F(x)= P(X <v)|.

0!

Ipumep. ITycTh ciydaiHaA BeMHMHHA X 3aJaHa TaOumLleH pacrpeferneHHA (T.e. X — JHCKpeTHas CIIydaiHasg

BETHYHHA). p 4

1

0.3

—_—

0

8

P(X <D=0, P(X <4)=0,3 P(X <8)=0,4,P(X <9 =1,PX <10)=1=>F B=1.

CBOIICTBA
.0 F(x) <1,
. F(+o)= P(x<+») =1,
. F(—»)=P(x<—-m)=0,

4. P(X zx)=1- F(x) - BePOITHOCTE ITPOTHEOIIOIOKHOTO COOBITILT, W a b

. Pla=<x=b)=F(b)— F(a)- BepOoATHOCTE ITOTIAJAHILI B HHTEPBAI 3HAUEHIII.

3 .\'2 < Xl = F(.\'2) = F(.\'l)




CnyvyanHble ogHOMEepPHbIe BEeJIUYUHDbI

(anddepeHunanbHbIN 3aKOH) pacnpeaeneHnsa HenpepbiIBHOMU C.B.

-

\

F(x+Ax) - F(x)

! ,
J(x)=F (X)_L\.?go .

1

|

\

I/l
euhfusesssasanaassubosasansassnd

CBOIICTBA
1. f(x)=0;

+co

-

2. | f(x)dx=1 - ycIoBHe HOPMIIPOBKIH (eIIHITUHAA ITIOIIaAE 101 KPHBOIT pacIipegerieHIr,

-

—C0
IOJTHOTA TPYTOIEI COOBITIOT),
X
3. F(x)= | f(t)dt - BEIpaKeHIe (PVHKIITI pacIipeeIeHILI yepes INIOTHOCTE.

—C0

b
4. Pla=x=Db)=| f(x)dx= F(b)— F(a) - BepOATHOCTE IIOITaJJaHIL1 B HHTEePBAJl 3HAUEHIO].

Q

OyHKIpm  F(x), f(x), PASEL pacIpefielleHI p, HCYEPIEIBAIOUIIM  00pa3oM

OIOICBIBAKOT OJHOMEPHVEY C.B., OJHAKO OHIT JOBOJIIBHO CIIOKHBI, A I-n{([)opmamm,
comepramaAiAcAad B HIIX, 3a4YaCTVEO I‘I’36BITO‘[H8, ITOBSTOMY HIOIPOKO IICITOTILE3VIOT YIICTIOBEBIC
XapaKTepPHCTIKIL.




1. MaremaTnueckoe (60e3vCJI0OBHOE) OKITAHHE C.B.

B3y ;- BEPOATHOCTE,
I.
ol

-

| 3f(x)dx| M| ]-omepaTop MaTeMaTIMEeCKOIO OAKIIAHI

. —@0

f(x)dy =dp- 51eMeHT BepOATHOCTI (BePOATHOCTE IOIIAJaHILI B dx ),

x—>my, 180 poctyenoBeka

m, - HEHTP TPVIOIOHPOBAHISA, «CpeHee 3HAUeHIIe),
LEHT)P TAKECTH ITTOCKOIT (PHTVPEL, OTpaHIUeHHOIT
KPHBOI f(x).

CpolicTBA MATOKHIAHUSA

i

R
i <
O(k[x] =9 - HAYATTbHBEOT MOMEHT

: M[x]=c-1=c:
: M[cx]=cmx;

| x* Jx)dx

p—

; M[xi‘y]zmxi'my; A i
k — TOTO TTOPSTIKA

4. M[ax +b:|= am, +b

€CIII X I1 V' HE3ABIICIIMEIC C.B.




2. Tucnepcusda (6e3vcaoBHAs) C.B.

f 2
|Zoe—mx) ¥
D, = Dix]=14

0
IA€ x, —my, =x - HCHIPHPOBAHHAA C.B.|

D, - Mepa pasopoca (paccesiHIsI) BOKPVID
[€0) -
[ (x- mx)z  F(x)dx MATOKIIAaHHUA (B KBaIPaTHEIX eIIHIIAX),
—00 D[]~ OTIepaTop ITICIIEPCHI

CpolicTBa JUCHIEPCHI

X
. Pex]= Cle (B mMHeTHBIX eJHHIIAX )
. Dx+v]=D, + D, :

4. Dlax+ b]= a Dy

N2
l. Dlc]=(c—-¢c)=-1=0 o, =.D, - cpemgHee KBaJpaTHUeCcKOe OTKIIOHEHIIe

. ;
=—= - Koa(pranIeHT BapHaIgI (Ir3MeHWITBOCTH)
41
X

(B OTHOCHTEILHEIX €IIHINIAX)

3ameuane. Kos(HipieHT BapHALFH IMPHMEHIOT MPH aHATH?3€e PHCKA HHB eCTHPOBAHHA.

YrobHasa ¢popMyIa pacueTa JICTIE]CHIT:

D[X]=M[(x—mx)‘)'] = M[x‘)'—lxmx+mxl]=M[xl]—lme[x]+ mx‘Z = M[xl]—mx?'

k

0
<
i - IIEHTPAILHEIT MOMEHT & — TOTO TIOPSIIKA

£ Ik[x] =
o)
- k
i @ rds

#2[x] = Dy




;13[36]
3
Tx

4. A - ykcnecc (k03¢ HuIeHT ocTPOBEePUINHHOCTH)

- k0y¢dbuHeHT ACHMMETPHIIL;

3.kA=

= HopMamsHoe (I"'avccoB0) pacripegereHIie BEICTVIIAET B KaueCcTRe MePEI (3TalloHa):




S.KpaHTiian pacnpeaeaeHs

KBAHTIUTE VPORHI (BEPOATHOCTH) P OTIpeeNsIeTcs KaK KOPeHb VPaBHEHTLT

xp =
COOTBETICTBEHHO, |[P(X <x P )=p

KeauTIom

i S

Xyjy = He KBApTIOI IJEITITIOI TTPOLIEHTILI

(MeaIIaHa)

Keaprimi
7 (%)1

1/4

\
\

\
\

T
A N
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

I\
1 \ /

" /

|

|

|

|

Xis4 Xy Vi

Keaptiomi - TN SO, SN S 010105 S WO SN W [IporteHTIIIIT TR . WORONN. . SR
KeaHTIIOI IIOMPOKO HCITONE3YeTCA B podacTHOIT cTaTHCTHKe (robust):
178,187, 1655,175, 178 = m, =474,6. HaOmoJeHHe 1655 — BBIOpOC (TpoMax).
175:178, 178, 187. 1655 = 1o=178




Yucnosble XapaKTepucCctTmukKkm pacrnpenesrieHms C.B.

6. Moaa pacnpeaeeHHs - 1o = argmax f(x)]

et

—>

My ¥
OJHOMONATEHOE (VHHMOJATLHOE) PacIyeJleleHie

Jt 4

HO1 HO2 HOs x a
TTomHMO JATTLHO € PaCIIp € eTeHIe AMoJanbHOe pacripeerneHHe

ITpHMep HCIIONbL30BaHHA MOJBL: Pa3sMepbI OJe Kb, IT€PEIICh HaCelIeHIT .

A

Fix)

>

a b‘ x

AHTHMOJATTLHOE PacIpenerncHie




IIpapnao 3-x curm

ane[mx—o'x‘mx+0'x] 1=0,68

= ) 2 = )
Pux_[mx -ax‘mx+-o'x:|u 0,95

Ny, 1O, JLe Plxe[my -30,,my +30y |1=0,99

—(x—m )2

A
20 Jix)

JE(x) =

J(x)= e
Ty 27T

\A

\ ! \ \
-y

\\

F(x)= f(x.my. cy) - IBYXIIapaMeTpHUecKoe paclipefeleHIie,
x~N(m,,c,)- 0003HAUEHIIe C. B., IMeFOIIeit

HOPMAalbHOE pacIIpeerieHIie M2, Ox/

My 0 = . T =l |
1~ (0,1) - - 0603HAUEHIIE C B, =

A
|
B g
|
A
|
—t
|
—

\
\

Gy =

HMEFOIIEIT HOPMIIPOBAHHOE
(cTaHgapTHOE ) HOPMAJIEHOE my + 3a, - 30HA IIPAKTHIECKOTO
pacripegeneHIie paccenBaHILI

Ormepaigi HOPMIIPOBAHILI I LIEHTPHPOBAHILA:

il N 'v'M[x]—mxf:=O;D[x—mx}= : -o‘% =1,

| 5
Ty Oy o5




dPyHKuma Jlannaca

2
-
2

Mt )= Fuy=—L f e
Ox ‘ J: ‘ - 27T -

HOPMAaTBLHOE pacIipeereHIie HOPMIIPOBAHHOIT C.B. OT —w JIO /.
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HCHT])‘ZIJILHEIH TEOpPEMA: C}"I\IMH KOHEUYHOI'O WICIIa HOPMAIIBHEBIX C.B. €CTh HOPMAIIbHAA C. B.

I{eHTpaapHas NMpeJefbHAA TeopeMa: CyMMa 0eCKOHEUHOTO UICTIA C.B. C TEFOOBIMI

3AKOHAaMIT pacIipeJelICHITA, HO C IIPIIMEPHO OTIMHAKOBBIMIT JIICIICPCIDIMIL, HMECT HOPMAIIBHOE
PacIipeIcIICHIIC.

IIpumep. B pesynbTaTe JHTETHHBIX HAOI0JeHHI OITPEIeneHo, YT0 JHBHIEHIbI X 'H ¥’ 10 aKIHAM (HPM A H B ABILTHOTCA
HOPMATBLHBIMH C. B.: X'~ N(5,5); ¥'~N(15,15). CTOHMOCTb Ka:KJOH aKLIHH paBHa 100$. ITHBecTOp X04eT IPHOOPeCcTH aKLIHH Ha
1000 §.

a) Kakiie 3aK0HBI pacrpeaeneHHa HMeT J0X0abI X, Y 0T BIIOKeHH BCell CYMMBI B aKLHH (pHpMBbI A HH B? §) Kakos
3aKOH pacIpeeneHHd HMeeT J0X0J Z 0T MOKYIIKH aKLHI B IporopuiH 2/3? B) ITocTpoHTh IpadgHKH (YHKIRE CITyYaiHbIX
BemHH X, Y, Z. 1) KakoBa BepOATHOCTE TOTO, YTO MOTyYIeHHBIT J0X0] Z 0T BIo:KeHHA Oy eT JeKaTh B Ipetenax oT 110$
10 15082

) X=10X" =X~ N(50;410°.25=50) mmm ¥ = 107" =Y
~ N (150, f10°.125 =150); fix)

J)

1
0)Z=4.X'+6.Y" = Z~ N(m=4.5+6.15=110, fiz) ,,"lfr“._c)g‘l
G;=~/16-25+36.225 = 92,2);

A

B) IIpH MOCTP 0 eHHH IPa(HKOB LIeTeco0dpasHo

TOJTH 20BATHCA MPABHIOM 3-X CHTM H COOMIOIATE VCIIOBHE
HOPMHPOBKH (TTTOINATE TI0,] KPHBOH PacIy e/ eneH
0JIHA H Ta JKe - PaBHA €JHHHLIE).
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r) P(110=Z=150)=®(0,43)-®(0)=0,16 (HCIOIBL3VIOICA
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TaOmHLE! pvHKIpI JIarrmaca). 50 110 150




