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STanbl NOCTPOEHUS
3KOHOMETPUYECKNX MOoAENEN



MnaH:

1. MogennpoBaHMe Kak MeToa Hay4yHoro
NO3HAHUS

2. Knaccnoukayums 3KOHOMUKO-
MaTeMaTUUYEeCKUX Moaeneu

3. DTanbl 3KOHOMETPUYECKoro
MOeNTMpPOBaHUS




1. MopennpoBaHuMe Kak MeToA
i HAay4YHOro NO3HaHUA

= Mogenb — 3TO Takon MaTtepuanbHbI NN MbIC/IEHHO
npeacTaBnsieMbli 06bEKT, KOTOPbIN B MpoLecce
nccneaoBaHus 3aMellaeT 06beKT-OpUrMHan Tak, YTo ero
HenocpeacTBEHHOE U3yYeHne AaeT HOBble 3HaHMS 06
obbeKkTe-opuUrnHane

= [loa MogennpoBaHMEM NOHUMMAETCA NpoLLeCcC NOCTPOEHUS,
n3y4yeHunst 1 npumeHeHnsa moaenen. OHO TECHO CBA3aHO C
TaKMMW KaTeropusiMu, Kak abCcTpakums, aHanorus,
rmnoTesa u ap.




OnpeneneHus

Maremarmnyeckas Mogesib — 310
MaTeMaTuyeckme gopMynbl, YpaBHEHUS,
HEepaBEHCTBA, N UX CUCTEMbI, KOTOPbIE
C HEKOTOPOU TOYHOCTbIO OMUCbIBAKOT
ABNEHNSA U NMPOLECChI, MPOUCXOAALME B
opurvHasne




i OnpeneneHus

IKOHOMHUKO-MaTeEMaTHnYeckmne Mmerogbl — 3T0
COBOKYMHOCTb MaTeMaTU4eCcKux MeToaoB
(MaTeMaTM4ecKoro nporpamMMmMpoBaHunsl, Teopumn
BEPOSATHOCTEWN, TEOPUM MACCOBOIrO OOCNYXXUBAHUS,
TEOpUN Urp, CETEBbLIX METOA0B, MaTEMaTUYECKOM
CTAaTUCTUKU U AP.), NPUMEHSIEMbIX NPU peLleHnmn
Pa3HbIX SKOHOMUYECKNX 3aaau



OnpeneneHus

IKOHOMHKO-MaTeMaTnyecKas

Mogesib — 3T0 KOHLEHTPUPOBAHHOE
BblpaXkeHMe 06X B3aMMOCBSI3EN U
3aKOHOMEPHOCTEN SKOHOMUYECKOIO
BNEeHMSa B MaTeMaTmndeckon opme
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Heob6xoamMoCcTb UCNOJIb30BAHUS
MeTo[a MoAeIMpoBaHUS

Heob6xoanMOCTb MCNOb30BaHMNS METOAa
MOJENIMPOBAHUSA ONpeaensieTcs TeM, YTO
MHOrme o6bEeKTbl HernocpeacTBeHHO
nccnenoBaTb MM BOBCE HEBO3MOXKHO,
NN Xe 3TO nccnegoBaHne Tpebyet MHOro
BPEMEHWN N CPeACTB



2. Knaccnpumkaums s3KOHOMUKO-
i MaTeMaTUYECKNX MOAENEN

[1o ueneBoMy Ha3Ha4yeHUIO 3KOHOMUKO-
MaTeMaTu4ecKkme MoAenu NensaTcs Ha TeopeTHKo-
aHaJINTUYECKHE, VICNOSIb3YEMbIE B UCCNENOBAHNSX
obLLKMX CBOUCTB U 3aKOHOMEPHOCTEN SKOHOMUYECKMNX
NPOLIECCOB, U MPHUKIIagHbIE, NPUMEHSEMbIE B
PELLEHNN KOHKPETHbLIX SKOHOMUYECKMX 3a0au
(MoAenn 3KOHOMMYECKOro aHamsa,
NPOrHoO3MpoBaHus, ynpaBieHns)



JTanbl MOCTPOEHUS
3KOHOMETPUYECKNX MOAENEN

1. MocTaHOBO4YHbIN. DOPMYNUPYETCS LENb UccneaoBaHnsa (aHanu3, NPorHos,
yrnpaB/ieHYeCcKoe peLleHne), onpeaenstoTcs SKOHOMUYECKME nepeMeHHbIe MoaeNn).

2. ANpUOPHbINA. AHaNN3NpyeTCs U3y4yaeMoe aBneHne, hopMUPYETCS U
dopManmayeTcs MHpopMaLms U3BECTHas! A0 Hadana NUccieaoBaHusl.

3. MapameTpusauma. OnpeaenseTcs BuA MOAENN, BbIPAXXaeTC B MaTEMaTUYECKOM
(popMe B3anMOCBSA3b MeXay €€ nepeMeHHbIMU, (POpPMYTNPYIOTCA NCXOAHbIE
NpeanocbISIKU N OrpaHUYeHNs MOAenn.

4. UHpopmaumoHHbIN. CobnpaeTca HeobxoauMasa cTaTucTUyeckas MHpopMauus.

5. MpentTudpukaumnsa moaenu. MNMpoBoanTcs CTaTUCTUYECKUIN aHaM3 MOAENN,
OLIEHMBAETCA TOYHOCTb, 3HAYMMOCTb €€ NapaMeTpoB U MOAENN B LIE/IOM.

6. Bepudmkauma mogenun. OLeHNBAETCA aAeKBaTHOCTb MoAeNu, T.€.
COOTBETCTBME MOAENN peanbHOMY 3KOHOMUYECKOMY MPOLIeCCy.



i OcHOBHble (hOpMYIIbl KOMOUHATOPUKK

KoMbrHaTopuKa U3y4daeT KonmyecTBa KOMbmMHauumn,
NoAYMHEHHbIX onpeaeseHHbIM YCNOBUAM, KOTOpble
MO>XHO COCTaBWUTb U3 3N1IEMEHTOB, 6€3pa3/IMYHO KakKou
npupoAabl, 3alaHHOr0 KOHEeYHOro MHoXecTBa. [1pu
HenocpeaCTBEHHOM BblYUCIIEHUN BEPOSTHOCTEN YACTO
MCNonb3yoT PopMybl KOMBbMHaTopuku. MNMpuesenem
Hanbonee 4acTto ncrnosibdyemble GopMy/ibl



i [lepecTaHOBKM

[lepecraHoBKamy Ha3blBalOT KOMOBUHaLUK,
COCTOSALLME N3 OOHUX U TEX XKe 1 Pa3/INYHbIX
3JIEMEHTOB U OT/IYaloLLMECs TOJIbKO NMOpAAKOM UX
PACNoIoXXeHns. HYMcno Bcex BO3MOXHbIX
nepecTaHoBOK

P. = Nl

N

roe n! = 1*¥2*3...n  (ripuHsaT0, 410 O = 1)



i [1Ipnmep 1

CKOMbKO Tpex3Ha4yHbIX Ynucesi MOXXHO
COCTaBUTb U3 UUdp 1, 2, 3, ecnu Kaxkaad
LMdpa BXOAUT B N30bparkeHmne vyucna

TONbKO OAVH pa3?

P,=1.2-3=6




i PasMelleHus

PazmeryeHnsmy Ha3blBaloT KOMOMHALMK, COCTaB/IEHHbIE U3 N
PA3/INYHbIX 3/IEMEHTOB MO /1 3/IEMEHTOB, KOTOpPbIE OT-
nnyatoTcs NMbo CoCTaBOM 31EMEHTOB, SIMOO MX MOPSAKOM.
Yncno BceX BO3MOXHbIX pa3MeLleHnI

A'=n(n-)(n-2)....n—m+1)



i [Tpnmep 2

CKOJ/IbKO Tpex3Ha4yHbIX Ynuces1 MOXKHO
COCTaBUTb U3 UUPp 1, 2, 3, 4, 5, ecnu
Kakaas umdpa BXoanT B nlobpaxeHue
ymMcna TOJIbKO OAMH pa3?

N—-m+1=5-3+1=3
A§ =5.4.3=60




i CoyeTaHus

CoyeTaHnsMy Ha3biBatoT KOMOUHaLWK,
COCTaBJ/IEHHbIE U3 1 PA3/INYHbIX 3/IEMEHTOB MO
/M 371EMEHTOB, KOTOPble OTNMNYAOTCS XOTS Obl
OAHWUM 3/1EMEHTOM. YMCNO coyeTaHumn

m n!

" mi(n—m)!




i [Tpumep 3

B rpynne 6 ctyaeHToB. M3 HUX HY>XHO
n3bpaTb ABYX CTYAEHTOB A/19 Y4acCcTuUs B
CTyAeHYeckon koHdepeHLUnn. CKONbKO
CyLLleCTBYEeT BCEBO3MOXXHbIX BApUaHTOB?

c? 68 6 1.2.3.4.5.6
° o 26-2)! 2141 1.2.1-2.3-4

15
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IloBTOpEHHE UCIBITAHUM



He3aBUCUMble UCMNbITAHUA

Ecnv npon3BOAUTCSA HECKONBbKO UCMbITaHWI, MPUYEM BEPOSTHOCTbL COBbITUSA A B
KaXkIOM UCMbITaHUM HE 3aBUCUT OT UCXOA0B APYrMX UCMbITaHUM, TO TaKKE
UCMbITAaHUS Ha3bIBAOT HE3@BUCHUMBIMI OTHOCUTE/TBHO COObITHUS A

B pa3HbIX HE3ABUCUMbIX UCMbITAHUSX COObITUE A MOXET UMETb JIMBO pa3NNYHbIE
BEPOATHOCTU, MO0 OAHY U TY XXe BEPOSATHOCTb. byaeM aanee paccMaTpmBaTb
NVLLb TAKME HE3AaBUCUMBIE UCMbITAHUS, B KOTOPbIX CObbITUE A UMEET OAHY U TY
XX€ BEPOSATHOCTb

Hw>ke BOCNONb3yeMCHa NOHATUEM C/IOXKHOIMO C05b/Tl/l}7, NoHNMMa4a nog HAM
COBMELWEHNE HECKOJIbKUX OTAEJbHbIX CO6bITVIl\/JI, KOTOPbIE HA3bIBAKOT 7IDOCTHIMHU



He3aBUCUMbIe UCMbITaHUS

= [lycTb Npon3BOANTCS 71 HE3ABUCUMMbIX UCMbITAHUNA, B KAXXA0M U3
KOTOpPbIX COBbITUE A MOXET NOSIBUTLCA MO0 HE NOSABUTLCS. YCNOBUMCS
CYMTaTb, YTO BEPOSITHOCTb COOLITUS A B KQXXAOM UCMbITaHUM OfHA U Ta
XXe, @ UMEHHO paBHa p. CnegoBaTeNbHO, BEPOSATHOCTb HEHACTYM/IEHUS
cobbITUS1 A B KaXXA0OM UCMbITaHUM TaKXKe MOCTOSSHHA U paBHa g = 1 - p

= [loctaBuM nepep coboun 3aaavy BblUMCIUTb BEPOSTHOCTb TOr0, YTO NpwU
N UCNbITaHMSAX cobbiTe A OCYLLECTBUTCS POBHO K pas u,
crneaoBaTeNibHO, He OCYLEeCTBUTCS -k pa3. BaXXHO NOAYEPKHYTb, YTO
He TpebyeTcs, 4Tobbl CobbITUE A MOBTOPUIOCH POBHO A pa3 B
onpeaeneHHon NocneaoBaTeNbHOCTH



PDopmyaa bepHyau

[Mpon3BoaMUTCS M HE3ABUCUMbIX WUCMbITAHWUW, B
KaXXIOM W3 KOTOPbIX BEPOSATHOCTb MOSIB/IEHUS
CcobbITUS A NOCTOSAHHA N paBHa pP.

BeposTHOCTb nosiBfieHnss k pa3 cobbituds A B n
UCMbITAHUSAX — onpeaensieTcs no  opmyne
bepHynnu:

n! kg

P.(k)=C p“q™ T




i [1pnmep 4

BeposATHOCTbL nosiBieHnst cobbiTns A B
KaXXAOM MCnbITaHMM paBHa 0,75. Hantu
BEPOSATHOCTb TOro, YTO B 6 UCMbITAHUAX
cobbiTne A HacTynuT poBHO 4 pasa.

|
P,(4) = Clplgt = pigtt =22

2(6-2)! " 0,75)'(0,25)" =0,3




JlokajabHas Teopema Jlamaca

Ecnn BeposSATHOCTb MosiBfieHnst cobbiTns A B KaXKAOM
MCMbITaHUN NOCTOAHHA U paBHA P, TO BEPOATHOCTb
TOro, Yto cobbiTe A NOSABUTCS B M UCMbITAHUSX

POBHO K pa3 npubnuxeHHo paBHa (g = 1 — p):

P, (k) ~ nlpq (X

K —np
npq

X =




i [Tpymep 5

HanTn BEpOSATHOCTb TOro, YTO CobbITNE A
HacTynut poBHO 80 pa3 B 400 ncnbiTaHUdX,
eC/I1 BEPOSITHOCTb MOSIB/IEHUSI 3TOro CObbITUSA
B KaXXOM UCNbITaHUK paBHa 0, 2.




PelleHune
b

n=400; k=80; p=0,2; g=0,8.

1 1
P 80 ~ . X — . X
200(80) J400-0,2-0.8 »(X) =73 o(x)
« — k—np 80-400-0,2 o
A/ Npq 8
»(0)=0,3989

P4oo(80) = % -0,3989 = 0,04986



NHuTerpanbHas teopema Jlamimaca

Ecnn BeposSATHOCTb MosiBfieHNst cobbiTns A B KaXKAOM
MCMNbITAaHUN MOCTOAHHA U paBHa P, TO BEPOATHOCTb
TOro, YTo CcobbiTME A NMOSIBUTCHA B 11 UCTbITAHUAX He
MeHee k, U He bonee K, pa3 NpubnmKeHHO paBHa:



i 3ajaHue

= CkauaTtb dhann «lMpakTnyeckoe 3aHATUE 2» U3
MOODLE v BbINONHUTL NpUBEeAEHHbIE
3a4aHus

= Pewenue 3apanua 3arpy3ntb B MOODLE
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CHACMNBO 3A BHUMAHUE!

2 +998 71 237 1948
> s.mirzaev@tiiame.uz
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