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1. Uudopmanns o AucuHnINHe

1.1. IlpegucaoBue

JiucupmimAa  «OKOHOMHMKO-MaTeMaTHyeckHe METOAL B CHCTEMHOM aHanu3e»
U3y4aeTcs CTy/(eHTaMH, oOyJatolMucs no Hanparnenmio 220100.68 seex dopm 06yue-
HESA B OJIHOM ceMecTpe. JJUCIMINTHHA BKIIIOYAeT B ce0s pasnensi: MeTOAONOrHYECKHe
NPEHIHANE YKOHOMUKO-MATEMAaTHIECKHX METONOB; dopManu3anys 3aay 3KOHOMU-
KH; MapXHHalbHBIH aHaIM3 JKOHOMUYECKHX CHCTEM; METOIb! H MOJIEIH aHANN3a (-~
HAMHKH SKOHOMUYECKHX NPOLECCOB; IKOHOMETPHYECKHE MOJIEH; SKOHOMETPHUS JIO-
TUCTHYECKHMX CHCTEM.

Lensio  uzywenus  Oucyuniupvt  SBIACICS  H3YHEeHHE  SKOHOMMKO-
MaTeMaTHYeCKMX METOXOB H MX NMPHMEHEHHe Ul pelleHus 3a7a4 yNpaBieHus npu
CHCTEMHOM aHIM3e MPOBIEMHBIX CUTYaIMii.

3adauu uzyuenun 0ucuum1unu ~— A3YYE€HHEC DKOHOMHKO-MAaTCMaAaTHUECKHX Me-
TOAOB, MCTOOOB (bopManmamm 3aa4 3KOHOMUKH M MOJelled aHanmmisa ARXHAMUKH
IKOHOMHYECKHX MPONECCOB, 3HAKOMCTBO C SKOHOMETPUICCKHMHU MOICIIAMHA U C NpH-
HITMITAaMH1 MapXHHAJIBHOI'O aHAJIN3a IKOHOMHUYECKUX CHCTEM.

Hmemp npedcmaeienue:

— © METOJIONOrHYECKUX TIPHHIMATIAX IKOHOMUKO-MATEMATHYECKUX METOJI0B;

— 0 MeToAax hopManH3aIIHM 33/1a4 SKOHOMHKH ¢ MO3UIMH CUCTEMHOTO AHANW3E KO-
HOMMYECKHX CHCTEM;

— O MPHHIMNEX MAPXKHHALHOTO aHAMN33 SIKOHOMHUIECKUX CHCTEM;

— 0 MeTo/iaX ¥ MOJENAX aHAIW3a JUHAMUKY 3KOHOMHYECKHX MPOLIECCOB;

— 00 JKOHOMETPHIECKUX MOJEIAX;

— 00 OCHOBHBIX METOIAX IKOHOMETPHHU JIOTHCTHYECKHX CHCTEM;

— O peajM3aliM YIPARIECHHMA C MPHMEHEHHEM 3KOHOMMKO-MATEMATHYECKHX METO-
ZioB B chepe viccnenoBaHHA U Pa3pabOTKH CIHOXHKIX CHCTEM M MPOTrHOIMPOBAHUA UX
TMoBeACHMs B QYHKIIMH BPEMEHH.

3uams:

— OCHOBHBIC TCHMEHIMM H HAy4HBlE HAMpamRicHUS [PUMEHEHHsS SKOHOMMKO-
MaTeMaTHYeCKX METOIOB B CHCTEMHOM aHATH3E;

~ OCHOBHbBIE NMPUHLIAITEI ¥ METONB! MAPKMHANEHOIO AHAH3A SKOHOMHYECKHX CHCTEM;

~ OCHOBHEIE TEOPETUYECKHE MOJIOXKEHMS SKOHOMETPHH JTOTHCTHYECKHX CHCTEM H 3KO-
HOMETPHUYECKHUX MOAENEH.

Ymemo:
— BIALETh METOJAaMHM OpraHW3aLlMHd U MPOBENEHHS CHCTEMHBIX HCCIeNOBAHM C
HCIONB30BaHEM DKOHOMHUKO-MaTEMAaTHYSCKHX METOJIOR;
— [MPUMEHATH SKOHOMUKO-MAaTEMATHUECKWX METONR! [ MCCIEAOBAHUS CIOXHBIX
CHCTEM MPH CHCTEMHOM aHAIIN3€e UX COCTOSHMA.
Bnaoemn:

— HaYYHO-METOIHUYCCKHM annapaToM 3KOHOMHKO-MATEMaTU4ECKUX METOHOB NPU
HACCNEA0OBAHUH CIOXHBIX CHCTEM. ’




MecTo IucUMILTHHBI B y4eOHOM npoiecce

Jimcuumsinba Gasupyercs Ha 3HAHMAX, NONYYCHHBIX NPH HU3YYEHHH AMCLHUII-
auH: «KOHOMHKA MHKPOCHCTEM»; «Teopust BEPOSTHOCTH M MATEMATHYECKas CTaTH-
ctuka»; «OpraHusauusi IPOM3BOACTBEHHBIX CHCTeM»; Maremaruyeckue MeTosml
CHCTEMHOTO 3HANN3a H TEOpHH TIPHHATHA peieHuii»; «OCHOBEI CTpaTernyeckoro
ynpasienusn»; «Teopus unpopMmauuoHHbX cucTeM»; «Teopust asToMarHyeckoro
ynpasneHus»; «MapkeTHHr».

3HaHus, yMEHHS U HABBIKH, TONYYEHHBIE NIPH W3YMEHUH HACTOALIETO HpeaMe-
Ta, UCHOJE3YIOTCA B AUCLAILIHHAX: «MeTobl HAYYHBIX HCCNEOBAHUA TEXHHIECKHX
H COHHMAILHO-O9KOHOMHUYECKHX CHCTeM»; TIDH Hay4HO-HCCNENOBaTeNnhCKOH pabore
CTyA€HTa i NP HAITMCAHUM MATHCTEPCKOH AHCCEpPTaLMA.

v

1.2. Copep:xanue IHCUHILTAHBI B BHABI y1eGHoi# paboTh

O6beM ANCUMILTHHBI M BHIBI y4eOHo#H paboTns

Bcero uacos |
dopma 06yqeum; B B
Bun yueGHoit paboThl R )
Ounas | OuHo-330uHas | Jaounas
OO6masi TPy ROEMKOCTD JHCHMIUTHHEI 150 o
PafoTa 1o/l pyKOBOACTBOM IpenogaBaTets 90 90 ) 00 |
(Bxmoyas 1OT)
B T.4.: Ay AHTOPHBIE 3aHATUSA 48 32 ;7 ‘ 24
JEKUMK 34 24 16
npakTHyeckue 3ansTus ([13) 14 8 s
naGopatopHsie pa6otsi (JIP) 0 Y 0
cemunapn (C Y 0 0
JPyTHe BHMIbI AYAHTOPHBLIX 3aHATH 0 0 T 70
CamocTosTenbHas paboTa cTyeHTa 60 60 60 |
ITpoMeXXyTOUHEIH KOHTPOJIh, KOJIHYECTBO 6 7 7
B T.4.: — KOHTPONLHas paboTa - 1 1
— OTBETBI Ha KOHTPONBHEIE BONPOCHH 6 6 6
Buz HTOTrOBOro KOHTpOJs 3a4€T 3auér 3a4éT

Ilepeuens BHAOB NPaKTHYSCKHX 3aHATHE H KOHTPOJIA:

— 0jIHa KoHTponsHas paboTta (ans 04HO-3a04HOH U 3304HOH PopM oOyuenns);

~ MpaKTHYecKue 3aHsTus — 14 qacoB (st ounoM hopMel 06yuenns); 8 uacos (jurs
04HO-3204HOH GOPMEI 00yUeHHA); 8 yacoB (i 3a04HOH hopMul obytcHus);
—tect (001Kl IO AUCHHIINHHEE);

—3auéT.

2. PaGouune yueObHble MATEPHAJILI

2.1.PaGouan nporpamma
(o61em 150 uacon)

BBEAEHME (6 uacos)
1], c. 270..315; [6],c. 3...4

Hpe;xMeT M 3ala4y¥ AMCHHUIUIHHBI «OKOHOMHKO-MaTeMaTH4ecKue METObl B
cucTeMHOM aHainn3e». OCHOBHBIE 3TaMbl Pa3sBUTHA 3KOHOMHKO-MaTEMATHYECKUX Me-
TOXOB U HX NPHMECHECHHA B CHCTECMHOM aHaJIM3€. Hcxonusie ONIpEACIIEHNA U TEPMU~
HBI.

PA3JEJI 1. MeToao/iornueckne NpHHRHNLI IKOHOMHKO-MATEMAaTHYECKHX
mMeToA0B (20 yacos)
[1},c. 318...350; [6], c. 5...11

O6nacTs npUMeHEHNUA DKOHOMMKO-MATEMATHYECKHX METOHOB B CUCTEMHOM
anatuse. Knaccuduxanua sanaq pa3paGoTku U OLIEHKH YTIPaBJIeHYECKHX PEIUCHHH B
IKOHOMHYECKOH cpesie. OCHOBHLIE MOHATHS WHPOPMaUMOHHO-CTATHCTHYECKOrO Me-
Tona. 3adaun W MoJenu. AHanu3 SJKOHOMHMYECKHX 3371a4 ¥ OCTPOEHHE IKOHOMETPH-
YeCKUX MOJCIIEH.

PA3AEJI 2, ®dopmannianns 3aga4 YKonoMukH (32 vaca)
{5],c. 111...162; [6],c. 11...24

[TpUHUHMTIBI HOCTPOEHHA M aHaIM3 MHOTOKPHTEPHAJIBHBIX 3aa¥ 3KOHOMHKH.
Kpurepuit. Becossle koadduuumentsl. HeonpenenenHocTs uenesbix GyHkumid. Me-
To/{ B3BellieHHBX CyMM. CyObeKTHBHBIE BEDOATHOCTH. MeTo/| apHBIX CpaBHEHHUH.

PA3ZJEJI 3. MapxxuHanbHbI aHAJH3 3IKOHOMHYECKHX cHeTeM (16 yacoB)
[6],c. 24...32

C)’LI.lHOCTL MAapXHHAUTLHOIO aHalHu3a. Teope'mqecxne OCHOBbBI aHaJIMTHYCCKO~
ro anmnapara Map>XHHaJIbHOI'O aHaJihu3a. OCHOBHBIE 3aBHCHMOCTH. le/IMepbl HUCIOJIb-
30BaHHsI Map)KHHalIbHOT'O aHaNIHA3a.

PA3EJI 4. MeToab!l ¥ MOAE/IH aHATH3A JHHAMHKH YKOHOMHYECKHX
npoueccos (22 yaca)
[2],c. 42...140; [6],c. 32...42

BhiBo/| OCHOBHBIX YpaBHEHHIl JUIf aHAIH3a JUHAMHKH 3KOHOMHYECKHX NpO-
neccos. Onpenenenne xo3hGUIMEHTOB COU3MEPHMOCTH ToBapoB. MaremartHueckoe
MOJIeNMPOBaHKe CMIPOCa B3aMMO33aBHCHMEIX M B3aUMOJONONHKOWMX ToBapoB. Ko-

3¢ PHLUHEHT COU3IMEPUMOCTH TOBapoB. MogennpoBaHue AUHAMHUKYA 3KOHOMHYECKHX
MPOLIECCOB.




PA3AEJ 5. Ixonomerprueckue moaesn (30 yacos)
[4],c. 6...52; [5]),¢c. 10...63; [6],c. 42...65

IMpoussoacTBeHHbIe GYHKUMH U HHPOPMALMOHHO-CTATHCTHYECKHE METOIB UX
cTpyYKTypu3anui. OCHOBHBIE NOHATHS, ONPEAENICHUA H NOCTYJIATEL, NPOU3BOACTBEH-
naa Qyskuns Ko66a-/lyrnaca. CTpykTypH3allis MPOWU3BOACTBEHHBIX QYHKUMH Ha
OCHOBE perpecCHOHHOro aHanmusa. MyHKUMA NOTpedUTENBCKOro cnpoca. hopMannsa-
UMsL FIOJIE3HOCTH TOBapOB U YCJIYT.

PA3JIEJI 6. JxoHOMeTpHs JorHcTHYecKknX cucreM (18 yacos)
[6],c. 66...78

3KCTpeMaJILHbIﬁ [IPHHUHIT OUEHUBAHHUS [APAMETPOB MOJCHM. Konnuectnen-
Had OlICHK2 CTCNICHH NOJE3HOCTH TOBAPOB. HPHHHHHBI MaKCHMYMa HEONpeaeaeHHO-
CTH H BBIBOJX 3aBHUCHUMOCTEH. DKOHOMHKO-MATEMaTH4ECKAS MO aeNb yﬁbmalomeﬁ
Hpelle]leOﬁ ITIOJIE3HOCTH TOBAPOB.

JAKIIOYEHHUE (6 gacos)
[3}, c. 62...87; [4], c. 90...132

npOGJ’[CMHbIC BOMPOCHI MPHMEHECHHA IKOHOMHKO-MATEMATHYECKHUX METOAO0B B
CHCTEMHOM aHaJIn3e. HepCHCKTHBLI Pa3sBATHA JKOHOMHKO-MAaTEMaTHYECKHUX METONOB
B CACTEMHOM aHalinu3ie. Pexome}maunn no ,Z[aJleeﬁHleMy OBJIAJEHHIO TUCHHAIINTUHOH
«IKOHOMHKO-MATEMATHYECKUE METOAbl B CHCTEMHOM aHaiu3e». Poiyb 3xk0oHOMHKO-
MaTCMATHYECKHX METOA0B B HAYYHBIX HCCIICAOBAHNAX.

2.2, TemaTHYecKuil NJAH JHCHMILTHHLI

2.2.1. TemaTHYecKni NN2H IHCUBILIKHEE A1 CTYACHTOB 04HOH GOpMLI 06y aenus

Haumenoeanue
pasdera
(omoensvHoii memsi)

Kon-e0 wacos
no ounoi
gopme obyuenun

Bud zauamuii

neKyuu

3
3

JIP

Aor

Aor

J0T

Cam.
pab.

Tecmui

Koumponsnan
paboma

13

“w

10

11

-
L8

-y
“w

Bcero yacos

150

21

X| | ayoumopuste

18

| % | gydumopHbie

60

Bpenenne

PA3SAEJ 1. Mero-
[OJIOTHMECKHE
NPHHIAOLL  YKOHO-
MHKO-
MATEMATHYECKHX
METOA0B

20

&0 Ri A | ayoumopnsie

10

1.1

HadopmanuoHHo-
CTaTUCTHYECKHH  Me-
ToA. 3a/1a4H U MOZEH

Nel

1.2

OKOHOMHYECKHE 3ala-
Y M DKOHOMHYECKHE
MOIENH

PA3JEJ 2. ®opma-
JH3AUHS 3249 JKo-
HOMHKH

32

14

Ne2

2.1

MHoroxpHTepHaibHble
3a/1a9# DKOHOMHKH

22

MeroJ  B3BEHICHHBIX
CyMM

Ne2

23

CyObeKkTHBHBIE Bepo-
SITHOCTH

Ne3

24

Metox mapHeIX cpas-
HEHHH

Ned

PA3ZJAENA 3. Mapxu-
HAJIBHBIR ELED
IKOHOMHUECKHX CHC-
TeM

16

Ne3

3.1

CymHocTts MapKH-
HATLHOTO aHANN3a

NeS

32

Teopernueckne ocHO-
BBl  aHATHTHYECKOrO
anmapara MapKHHaTb-
HOT'O aHaNu3a




2

1

12

13

PA3JIEJI 4. Mero-
Abl U MOJEJH aHA-
ania MAHHAMUKH
IKOHOMHIECKHX
NpoIeccoB

Neq

4.1

MarematH4eckoe Mo-
HeNupoBaHHE — Crpoca
B3aHMO32BHCHMBIX  H
B3aUMOAOTIOMHOUHX
TOBapoB

N
Ne6,

No7

2.2.2. TemaTHueckuii NIaH JHCHHNTHHEBI VIR CTYACHTOB 04HO-3204HO
dopmbl 06yeHRA

N

Haumenosanue
pasoeaa
(omoennnoii membr)

Kon-60 uacos

opme obyuenun

Bud zanamuii

JAeKyuu

\e)

JP

AoT

A0T

Cam.
pab.

Tecmm
Koumponvnas
paboma

m©

42

Kosddunuentsr co-
H3MEPHMOCTH TOBA-

poB

1

o
~
S
~
~
o~
L

Bcero qacoB

o g w! no ouno-3a04noi

34

®| | gyoumopHsie E

24

©| | gyoumophsie
Aor

Beenenue

43

Mounennposanne au-
HAMHMKH  3KOHOMHUE-
CKHX NIPOLIECCOB

Ne9

PA3JAEJ 5. Ixono-
METPHYECKHE MOJETH

30

NeS

5.1

OcHOBHBIE MOHATHA ¥
TIOCTYJIATHI

52

Iponspoacreennas
byHkuus Kob66a-
Hyrnaca

5.3

CrpykTypH3auus upo-
H3BOCTBEHHBIX

bynkuuii Ha ocHose
PerpecCHOHHOTO  aHa-
nu3a

NelO
Nell

54

OGynkius  norpetu-
TENBCKOro clpoca

Nel2
Nel3

55

Qopmanm3anms  To-
JIE3HOCTH TOBApOB H

yeiyr

PA3JAEJ 6. Jxone-
MeTpHs JIOrMCTHYe-
CKHX CHCTEM

18

Net

Nel4
NelS
Nel6

6.1

Teoperuyeckue OCHO-
BBl AHAIM3A JIOTHCTH-
HECKHX CHCTEM

6.2

JlorucTtHyeckas  Mo-
JIeNb crpoca

6.3

DKOHOMHKO-
MareMaTH4eckas Mo-
Jens yOEIBatoweit
npenensHoR  MoNe3Ho-
CTH TOBapoB

3akmouenne

PA3JIEJ 1. Mero-
NOJIGravecKue
NPHHIMALI  IKOHO-
MHKO-
MATEMATAYECKMX
METOI0B

bl
<

2o B A gyoumopnie

10 | Nel

1.1

Hudopmannonto-
CTaTHCTHYCCKHHA  Me-
T0A. 381894 ¥ MOJe

Nei

1.2

DKOHOMHYECKHE 3a7a-
Y W IKOHOMHYECcKue
MOZIETH

[}

PA3BJAE]T 2. dopma-
JM3AUHA 32824 JKO-
HOMHKH

32

14 | Ne2

2.1

MHoOroKpaTepHaNbHLIe
3a/1a4H SKOHOMHKM

2.2

Meron  B3BEHICHHBIX
CYMM

No2

23

CyObexTuBHbIE  BEpo-
ATHOCTH

Ne3

24

Meron napeBIX cpas-
HEHHH

Ned

PA3JEJ 3. Mapxu-
HANbHLIK aHau3
IKOHROMHYECKHAX CHC-
TeM

16

Cywmaocts MAapXH-
HaJIBHOTO aHAIK3A

Ne5

Teoperudeckue OCHO-
BBl AHAJHTH4YECKOrO
anfapaTa MapXKHHaib-
HOrQ aHan43a

PA3JIEJI 4. MeToant
M MOEJH aHAJH3A
AHHAMHKH JKOHOMH-
HeCKHX NPOIIeccoB

22




2

10

11

12

Marematnieckoe Mo-
NETUPOBAHKME  CIpoca
B3aMMO3aBACHMBIX H
B3aUMOJONOJIHAIOLIMX

TOBApOB

4.2

Kospduunentn co-
H3MEPHMOCTH TOBa-
poB

43

Mojenupopanne gu-
HAMAKM  9KOHOMMYeE-
CKHX TIPOLIECCOB

2.2.3. TemaTuvecknii NIIaH AMCHUILIHHBI JAH CTYJeHTOB 320%HOMH (popmul obyuenns

N

Haumenosanue
pazoeia
(omoensroii memst)

Kon-80 wacos
no 3a04uHol
dopme obyuenun

Buo sanamuii

Jexuuu

113 (C)

JapP

Aor

Aot

Aot

Cam.
pab.

Tecmut

Koumponvnan
paboma

T
—I

3 (C)

PA3JAEJ S. Ixomo-
METPHUYECKHE MOJETH

30

10

Ne5

1

(")

10

Py
N

Bcero yacos

150

42

o | gydumopHsle

24

S| % | gyoumoprste

60

5.1

OcHOBHbI€ TIOHATHA H
NOCTYNaThl

Beenenne

52

Ipon3poacTBeHHas
yHKums Ko66a-
Jyrnaca

33

Crpyxrypusauus npo-
H3BOJICTBEHHBIX (PyHK-
nui Ha OCHOBE perpec-
CHOHHOTO aHAIN3a

Nel0
Neli

PA3JZEX 1. Mero-
JeNOTHYecKHe
NPHHHALE  IKOHO-
MHKO-
MATEMATHYECKHX
METO/108

20

NI S A gydumopible

10

Nel

5.4

DyHKuHA NMOTpeOU-
TENBCKOTO CIpoca

Nel2
Net3

1.1

HndopmaronHo-
CTATHCTHYECKWH  me-
TOMA. 3a4aYH H MOJEY

S5

dopMmanuzanMs no-
JIE3HOCTH TOBapoB M
ycayr

DKOHOMHMECKHE 3a1a-
4 U IKOHOMMNYECKHE
MOJENI

PA3JAEJI 6. Dxouo-
METpHH  JOTHCTHYE-
CKHX CHCTEM

18

Ne6

Nel4
Nel5
Nel6

PA3JEJ 2. @opma-
JIMZANHES 321329 JKO-
HOMMKH

32

10

14

Ne2

2.1

M HOTOKpHTCPHAIBHBIC
Jaa"H 3KOHOMHKH

6.1

TeoperuueckHe ocHo-
BBl aHanK3a JIOTHCTH-
YECKHX CHCTEM

22

MeTon  R3BEIICHHBIX
CYMM

Ne2

23

CyObexiuBHBIE BEpo-
STHOCTH

Ne3

6.2

JlorucTHyeckas MO-
A€k crpoca

6.3

OKOHOMHKO-
MareMaTHyeckas  Mo-
nens yGriBaromeit
NnpeAejbHOR MONE3HO-
CTH TOBapoOB

3akmogenue

10

2.4

Metoa mapHBIX Cpas-
HEHHHA

Ned

PA3JEJ 3. Mapxu-
HAXLHBIR aHaNu3
IKOHOMMYECKHX CHE~
TeM

i6

Ne3

3.1

Cyinnocts MapxH-
HanbHOIo aHatnsa

NeS

32

TeopeTHyecKHe OCHO-
BBl  QHATHTHYECKOTO
annapara MapXHHAb-
HOTO aHATH3A

PA3/EJI 4. Metoabt
M MOZenHd AHAIA3A
[AVHARMHKH IKOHOMH-
MECKHX IpOoeccoB

22

Ned

11




2

10

11

12

13

MareMaTHyeckoe Mo-
JeMpoBaHHe  Crpoca
B3aHMO3ABHCHMBIX ¥
B3aUMOJOIOTHAIOIIHAX
TOBAPOB

Neb6,
Ne7

42

Kosbduunentsr co-
H3MEPHMOCTH TOBa-
poB

Ne8

2.3. CTpyKTYypHO-A0ru4ecKas cxeMa AHCHHINIMHbI
«IKOHOMHKO-MATEMATHHECKHE METOAbI B CHCTEMHOM AHAJIH3E»

BBEJAEHHE

y

43

Mopenuposanue mH-
HaMUKH  3KOHOMHYE-
CKHX MpOIEeCCOB

N9

PA3JIEJI 5. JxoHo-
METPHYECKHE MORETH

30

12

Nes

5.1

OCHOBHBIEC TOHSTHA U
HNOCTYJAaTH

52

HpomssoycTBeHHas
dyBKIUA Ko66a-
Jyrnaca

1. METOAOJIO'HYECKHE
NPUHIUIIBI S KOHOMHKO-
MATEMATHYECKHX METOAOB

1.1. Undopmanuonno-

CTRTHCTHYECKHN MeToA. 3aaaun 0
MoxeaH
1.2. IxkoHOMHUYECKHE 32TAYM H
IKOHOMH'ECKHE MOTEIH

2. POPMAJIN3ALIUA 3AAY
IKOHOMUKH

2.1. MHOrOKPHTEPUAILHLIE 32121
3KOHOMHKH
2.2. Meroa B3BEeNMICHBBLIX CyMM
2.3. Cy6bexTHBHbIC BEPOATHOCTH
2.4. Meroa napHbIX cpaBHeHHH

53

CrpyxrypH3auks npo-
H3BOACTBCHHBIX
dysaknuii Ha OCHOBe
PErpecCHOHHOIO  aHa-
nH3a

NelO
Nelt

5.4

®yHKnHS noTpedH-
TeAbCKOTO CIpoca

Nel2
Nel3

5.5

DopManusanms  1mo-
JIE3HOCTH TOBApOB H
yeIryr

PA3AEJ 6. DxoHo-
METPpHH  JIOrMCTHYe-
CKHX CHCTEM

18

Neo

Nel4
Nel$s
Nel6

4. METOJbl H MOJEJIH
AHAJM3A JHHAMMWKH
PKOHOMHUYECKHX ITPOLUECCORB

4.1. MaTemMaTH4ecKOe MOAEIHPOBaHHE
CIIPOCa B3aHMO3aBHCHMBIX H
B3aHMOIONOJHAIOIHAX TOBAPOB
4.2. KoddpuuaenTs coH3zMepuMocTu
TOBapoB
4.3. MoaenupoBanue NMHAMHKH
IKOHOMHYECKHX MPOLIECCOR

3. MAPXKHHAJIBHBIN AHAIU3
IKOHOMMYECKHUX CUCTEM

3.1. CymHoCTh MAPXKHHAILHOIO
ananM3a
3.2. Teoperuaecxkne 0CHOBBLL
AHAJNHTHYECKOro anmapara
MAPXMHEATbLHOTO AHAAN3A

6.1

Teopernyueckue OCHO-
BBl aHANM3a JIOTHCTH-
YECKHX CHCTEM

y

6.2

Jloructyeckas  Mo-
Hens cipoca

6.3

OKOHOMHKO-
MaTeMaTH4YecKas Mo-
ek yOrIBatomeit
NpeNenkHoN MoNe3Ho-
CTH TOBAapoB

SawnoueHne

12

5. 3KOHOMETPHYECKUE
MOJIEJH

5.1. OcnoBubIe TOHATHY H NOCTY.NATHI
5.2. llpousBojcTBeHnas PyHKIMs
Ko66a-Ayraaca
5.3. Crpykrypuiauns
NPOU3IBOXCTBEHHLIX GyHKIMIE Ha
OCHOBE PErPECCHOHHOIO AHAJIN3A
5.4. @ynxuna noTpeSUTEIBCKOrO
cnpoca
5.5. opmMaau3aLMA H0JE3HOCTH
TOBAPOB H YCJIyr

6. SJKOHOMETPUSA
JIOTUCTHYECKHUX CUCTEM

6.1. TeopeTrnueckne ocHOBBI
AHAJIH3A TOTHCTHYECKHX CHCTEM
6.2. Jlorucruueckan Mogein
cnpoca
6.3. IxoHOMHKO-MaTEMATHYECKAR
Moaen yoniBalomeit npepennuoii
AOJIE3HOCTH TOBapoB

SAKJIIOUYEHUE




2.4. BpemeHHOii TPadHK H3YHECHH JHCHHIVIMHDLI NP HCNOJIL30BAHUH
undopMalHOHHO-KOMMYHHKAIHOHHBIX TEXHOAOFHi

IIpooorscumensnocme

uzyuenun pazoena
No Hazeanue pazdena, membt (u3 pacuéma
4 yaca ¢ dens)
Beenenue 2 pus
1 PA3JIEJ] 1. Metononoruyeckue NpHHIUILI 3KO- 4 nus
HOMHKO-MaTeMAaTHIECKHX METOZIOB
2 | PA3JIEJ 2. ®opmanu3auss 3a1a4 3KOHOMUKH 6 naeit
3 PA3JEJT 3. MapxHHaibHBIN aHaiu3 3KOHOMHYE- S nHeil
CKHX CHCTEM
4 PA3JEJI 4. Metoasl ¥ MOZeId aHajIu3a JMHAMHU- 6 nueit
KM 3KOHOMHYECKHX [IPOLECCOB
5 PA3JIEJ] 5. DxoHOMETpUYECKHE MOJENIH 7 nueii
6 | PA3JIEJI 6. DxoHOMETpHS TOFHCTHIECKHX CHCTEM 5 nnei
3axnouenue 2 nHs
HUTOTO 37 nueit

14

2.5.1.1. IIpaxkTaueckne 3aHATHA (04Bas ¢opma obyuennsn)

2.5. llpakrryecknii 6ok

2.5.1. IIpakTuuecKue 3aHATHA

Kon-go
Homep u nazeéanue . 4acos
Haseanue memst npaxmuyueckux 3anamuii —
pasoena (memsi)
Ayo. | JOT
PA3AEJ 1
MeTtoaonoruyeckue
MPUHLANE] 11U "
.1. MadopMalinoHHO-CTaTHCTHYECKMIT M
3KOHOMHKO- opman eron 0 2
MATEMAaTHYECKHX
METOOB
PA3JIEJ 2 2.2. Meto B3BEUIEHHEIX CYMM 0 2
Dopmanm3aius 3a1a9 | 2.3, Cy6neKTUBHbIE BEPOSTHOCTH 0 2
OKOHOMHKH 2.4. MeTon NapHBIX CpaBHEHHH -0 2
PA3JIEJI 3
MapxuHapHbIi aHa-
3.1. CymHOCTs MapXXHHAJILHOTO aHATH3a 2 0
A3 JKOHOMUHYECKHX
B CUCTEM
4.1. MaTeMaTH4€eCKOE MOAE/IMPOBAHKE CIIPOCA
PA3JIEJ 4 ACHP P
B3aHMO3aBUCHMEIX M B3aHMOJOIOIHAIOMHX TO- 2 2
Merons! u Moaenu BApoB
aHANU3a IHHAMUKH
4.2. KospHUMEHTH COHIMEPHMOCTH TOBApOB
SHOHOMIIECKHX 4.3. MojenupoBanue JHHAMY
IpoLeCccoB .3. Mogenup ne 1 Kii DKOHOMHYECKHX 0
TIPOLIECCOB
PA3JIEJ S 5.3. CtpykTypusauss IpOH3BOACTBCHHEIX yHK- 2 5
OKOHOMETPUYECKHE | LM HAa OCHOBE PErPECCHOHHOTO aHAITH3A
MoeNH 5.4. Oynins MOTPEGHTEILCKOTO CIpoca 2 2
PA3JEJI 6 6.2. JlorucrHueckas MoOieNb cripoca 2 2
OKOHOMETPUL 6.3. DKOHOMMKO-MaTeMaTH4ecKas MOAENTb yObi-
JIOTUCTHYECKHX Barouiel nmpefensHo NoNe3HOCTH TOBAPOR 2 0
CHCTEM
UTOro 14 18
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2.5.1.2. Hpakrayeckue 3auaTus (ouHo-3a049nan Qpopma oby-ennsi)

Kon-60
4acos
Homep u nassanue Hazeanue memvl npaKxmuy4ecKux 3aHAMu —
pazdena (memor)
Ayo. | JOT
PA3JEJ 1
MeTtononorntieckne
MIPUHIAITEL 1.1. UudopMaimoHHO-CTATHCTHYECKUH METON 0 2
9KOHOMHKO- ]
MAaTeMaTHYECKMX
METOJIOB
PA3JAEJ 2 2.2. MeTo B3BEMIEHHBIX CYMM 0 2
Gopmanuzauns 3334 | 2 3, CyGbeKTHBHBIC BEPOSTHOCTH 0 2
IKOHOMWKHA 2.4. Meros napHbIX cCpaBHEHHIH 0 2
PA3JEJ 3
MapxuabHbif ana- 3.1. CymqHOCTS MapXHHAJNBHOTO aHAIH3A 2 0
M3 SKOHOMHYECKHX
CUCTEM
PARIEN 4 4.1. MareMaTu4eckoe MOJCIHPOBAHKE CIIpOCca
A B3aMMO3aBUCUMEIX U B3aUMOZIOHOJHAOIHUX TO- 2 2
Meronp ¥ MOAETH BapoB
aHAH3A MMHAMAKE 75 KoadduimeHTr cOM3MEPUMOCTH TOBapOB 2
SKOHOMHICCKHX
4.3. MozenupoBaHHE AHHAMUKH SKOHOMHYECKHX
NpoLIECCOB 0 2
NPOLIECCOB
PA3AEJ S 5.3. CTpyxTypH3auys NPOU3BOACTBEHHBIX QyHK- 2 5
DxoHOMETpUYECKHe | 1mif HA OCHOBE PErpecCHOHHOO aHAIU3a
MOJEH 5.4. dyHKINA NO0TPeOUTENLCKOrO ClIpoca 0 4
PA3JAEJ 6 6.2. JlordcTryeckas MOJENb Cipoca 0 4
3KOHOMETpHS 6.3. DKOHOMHKO-MaTEMaTHYECKasd MOJIEID YOuI-
JIOTHCTHYECKHX BaroHlel Npe/IeIbHO HONE3HOCTH TOBAPOB 2 0
CHCTEM
HUTOrO 8 24
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2.5.1.3. Hpakrryeckne 3annTus (3aounan ¢opma o0yqenus)

_ N
Kon-s0
Homep u nazeanue . “acos
Ha3zearnue memoi npakmureckux sauamuii
pasdena (memboi)
Ayo. | JOT
PA3JAEJ1
MeTo00THYECKHE
TIPUHIHTIBL
PHHIL 1.1. MH)OpMaLIHOHHO-CTATHCTHYECKHH METO, 0 2
3KOHOMUKO-
MaTEeMaTH4YECKIX
METOOB
PA3JIEJ 2 2.2. Meropn B3BEIEHHBIX CyMM 0 2
@opmainusanug 3a0a4 | 2 3. CyOGbLeKTUBHEIE BEPOSTHOCTH 0 2
9KOHOMHKH 2.4. MeTton napHbIX cpaBHEHUit 0 2
PA3JEJ 3
MapskuHansHbIi aHa-
3.1. CymHocTh MapXXHHAIbLHOTO aHAIH32 2 0
13 IKOHOMHYECKHX
cHCTEM
4.1. Maremarnueckoe MOIEMTHPOBAHUE Cipoca
PA3IE] 4 P P
B3aMMO3aBHCHUMBIX H B3aUMOAONOIHAIOIINX TO- 2 2
MeTtoast ¥ MoaenH BapoB
aHaju3a AUHAMHWKH
A 4.2. KooduiueHTH COU3MEPHUMOCTH TOBApOB 0 2
IKOHOMHYECKUX 43, Monermeo
MpOIIECCOB .3. Mogenuposanne JUHAMHKH 9KOHOMHYECKHX 0 2
[pOLECCOB
PA3JAEJS 5.3. CrpyKTypH3anums npOU3BOACTBEHHBIX QYHK- 2
JKOHOMETpHUYECKHE | Uil Ha OCHOBE PErPECCHOHHOIO aHAIN3a
MOJENH 5.4. Dy NOTpeOUTENBCKOTO CIpoca 0 4
PA3JAEJI 6 6.2. Jlorscruueckas MOZENb cnpoca 0 4
DKOHOMETpUS 6.3. DxoHOMHKO-MaTeMaTH4YeCKasi MOJENb YObIBaIO-
JIOTHCTHYCCKUX et npenebHOM ITOIC3HOCTH TOBapoB 2 0
cHCTEM
HUTOIro 8 24




2.6. PeiiTHHrOBag CHCTEMA OLCHKH 3HAHUI

Basucubii peittudr — 6anns — 100 Oannos.

Uroro makcuMansHoOe xoau4decTBo 6aiL1oB: 36 6annos.

TlpakTHueckue 3anaTun — 20 6aana.

Buo npaxmuueckux 3auamuii | Koa-¢o Kon-ao Kon-60 6ann0é 3a T
(Tema) 3adanui 6annoe 3a KonmpoasHyto paGomy
3a0anue
1.1. Mudopmanuonno- 1 20 20
CTATHCTUYIECKMHA METOJL
Hroro makcumasbHoe KosH4ecTBo HaNoR: 20

Hanucauue pedepara 30 6annos.

JlonoJHUTENEHO, aKTUBHO paborasi Ha 3aHATUSAX, BRINIONHSAS TBOPYECKHE 3aja-
HHSE, CTYJEHT MOXeET 3apaboTats emé 14 6annos. OHU CKIAABIBAIOTCS M3 CIIeTYrOUIUX

BHIXOB pabot:

Konuuecmeo npasunsnvix omeemos | Bann
Tect Nel (6)
0-1 0x2
2-3 1x2
4-5 2x2
6-7 3x2
Tect No2 (8)
0-1 0x2
2-3 1x2
4-5 2x2
6-7 3Ix2
8 4x2
Tect Ne3 (6)
0-1 0x2
2-3 1x2
4-5 2x2
6 3x2
Tecr N4 (6)
0-1 0x2
2-3 1x2
4-5 2x2
6 3x2
Tect Ne$ (10)
0-1 0x2
2-3 1x2
4-5 2x2
6-7 3x2
8-9 4x2
10 3x2
Tect Neb (10)
0-1 0x2
2-3 1x2
4-5 2x2
6-7 3x2
8-9 4x2
10-11 5x2
18

Tema Kon-eo Kon-¢o bannoe 3a Hmozo
3a0anuii 3a0anue
5.4. ®yuKuus noTpedu-
TeJILCKOTO cipoca 1 7 7
5.3. Crpyktypusanus
NMPOMN3BOJCTBEHHBIX 1 7 7
¢yHkunit Ha OCHOBE per-
PECCHOHHOrO aHasH3a
HUroro MakcumasibHOE KOMHYECTBO OAIIOB: 14

HToro kaxabl# CTYIEHT MOXKET NOJIy4HTHL He Goaee 100 Gaason.

OIICHPIBaHI/Ie PE3yNBTATOB 06}"16}[1/]}1 IIPOBOAHUTHECH B COOTBETCTBHH CO Clle-

IyrouIed cxeMoit:

Ouyenka Kon-e0 nabpannsix 6annos
HEYIOBJIETBOPHTENHLHO <70
YAOBJIETBOPUTENEHO 70-79
) XOpoLIo 80-89
) OTJINYHO 90-100

19




3. MnpopmMannoHHbIE PeCypPChl AHCHHILTHHBI

3.1. BuGnanorpadHueckni CIHCOK
OcHoBHOI:

1. Bnagumuposa, JLII. TIporao3upoBaHHe W INTAHUPOBAHHE B YCIOBHUAX PHIH-
Ka: yueb. nocobue /JLI1. Bnanumuposa. — S-e u3n., nepepal. u pon. — M.: Jlaikos n
K’, 2005.-398 c.

2. Maprsmienxo, JLA. CucremHoe Monenuposanue. Y. II: yueGHoe nocobue
/J1.A. Maptenuesko, E.C. Tonuk, O.B. Adanacesesa. — CII6.: Usn-so C3TV, 2008. —
102 c.

JlononuuTeNsHbIi:

3. Apednes, LB, AnanuTudeckast JOTHCTHKA (IKOHOMETPHA JTOTUCTHYECKUX
cucreM: yuebHoe nocobue /UB. Apedres, A.H., Kupanos, JI.A. Mapreimnenxo. —
CI16.: Mzn-so C3TV, 2008. - 102 c.

4. Usuenxo, B.I1. Undopmarmonnas MuxposkoHoMmuka. U. 1. Meroas! aHamm-
3a u npornosuposanus /B.I1. Visuenko, JI.A. Maprennenxo, U.b. Upasuos. ~ CI16.:
Hsn-so Hopmen-Hznar, 1997. - 160 c.

5. Usuenko, B.IL. YnpasineHne B 9KOHOMHYECKHX H COIHANBHBIX CHCTEMaX.
/B.J1. Unuenxo, J.LA. Mapreinenko, B A. lllamaxos. — 2-e u3a., nepepab. n gon. —
CI16.: Usa-po «Ilerpononucy», 2006. — 240 c.

6. Mapteimenko, JLA. DKOHOMHKO-MATEMAaTHYECKHE METONBI B CHCTEMHOM
aHasu3e: koHcnexT nexkuuii /JI.A. Maptsimenko.— CI16.: M3g-so C3TVY, 2008.— 82 c.

7. CHcTeMHBI aHAIN3 ¥ NPUHATHE PELICHUH: CI0Baph-CIIPABOYHUK /TIOA pe.
B.H. Bonkogoii, B.H. Koznosa. — M.: Beicm. mik., 2004. — 613 c.

Cpencrpa obecnedyeHHs OCBOCHHA AUCIHILTHALE (pecypenl Internet)
KoMnsroTepHBIe NPOrpaMMBl IO pasienaM AHCHHILIHHBL
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3.2. Onopnuslii KOHENIEKT

Beenenne

O0nacTb NPUMEHEHHA 3KOHOMHKO-MAaTEMaTHYECKHX METOJOB B CHCTEMHOM
AHAJTH3e OPUEHTUPOBAHBI Ha OIUCAHME JKOHOMHYECKHX MPOLECCOB M pellleHHe
HKOHOMHYECKHX 3ajad. OKOHOMHHECKas 3aja4a (3afaya € SKOHOMMHYECKHM
conaepxanreM) He o6nafaer NonHoi 0JJHO3HAYHOCTBIO, UHOTAa HE COIEPKUT YETKOro
pasfeneHdsl HM3BECTHBIX M HEM3BECTHBIX BENMYMH, TOCTAHOBKA 3aflaiM Hacto
OT/IMYAETCH MHOTOKDUTEPHANBHOCTBIO, A YCHOBHS 3ajaud Moryr ofbnazars
HEOMPEAEIICHHOCTHIO (CTOXACTHYECKOH H/HMIH TUHTBUCTHYECKOH).

B cBH3dM ¢ 3TMM B Kypce HCIONb30BaHA METOAOJIOTHA CHCTEMHO-
MHQOPMALIMOHHOIO aHaNx3a, B OCHOBE KOTOPOTO JIEXMT [PUMEHEHHE TEOpUH
BEPOATHOCTEH, MATEMATHYECKOM CTATUCTUKU U TEOPHU HHAOPMALIMH.

PA3JAEJ 1. MeToponorudeckHe NPpHHOHRIIbE SKOHOMHKO-MATEMATHYECKHX
MeTo10B

Brenenue

B nmanHOM pa3szenie paccMaTpHBaIOTCS OCHOBHbIE MOHATHA HH(POPMALIMOHHO-
craTucTHieckoro Metozda. I[IpoBomuTcs aHaIN3 SKOHOMHYECKHX 3aAad, M CTPOATCA
KOHOMETPHYECKHE MOJETH.

[Tocne u3ydeHHs AAHHOrO pasjiela PEKOMEHIYeTCs OTBETHTH Ha BOMPOCHI
[UI CaMOTIPOBEPKH H Ha BOTIPOCHI TecTa 1.

B ciyuae eciu oTBeTh Ha Kaxue-Iu00 BONPOCH! BBI3OBYT 3aTpyAHEHHUE HIIU
HeyBepeHHOCTh, pEKOMEHIyeTcs NpovnTath yuebHoe nocobue: Mapreiienko, JI.A.
JKOHOMHKO-MaTeMaTHIECKHe METOAB! B cucTeMHOM awanuse. KoHcnexT nexuwii:
/JLA. Maprteimesxo. — CI16.: U3g-so C3TY, 2008. —-82 c., (c. 5 11).

1.1. HudopmanHoHHO-cTaTHCTHYECKHH MeToX. 3aaun M Moge/IH

O01acTh NPUMEHEHNS SKOHOMUKO-MAT€MaTH4eCKHX METOROB B CHCTEMHOM
aHalM3€ OpPHCHTHPOBAHA HA OIMCAaHWE JKOHOMHYECKMX I[POLECCOB, OOBEKTOB H
pelileHHe 3KOHOMUYECKHX 3aad. DKOHOMHUecKas 3afaqa, He o0manas nomHow
OJHO3HA4YHOCTBIO, HHOTJA HE COHEPKUT HETKOTO pa3ic/ieHUs H3BECTHHIX U
HEH3BECTHBIX BEJIHYWH, TIOCTaHOBKA 3a1a4n 4acTh OTAMYAETCH
MHOTOKPHTEPHAIBHOCTBIO, @ YCIOBHA 3a]la4i MOTYT 06)1afiaTh HEOTIpe AENEHHOCTHIO.

HeonpeneneHHoCTe HEPasphIBHO CBf3aHa € HEMNONHOTOH HHGOPMALKH.
OueBHAHO, YTO NPUMEHEeHHe MOOLIX IKOHOMHKO-MATEMATHYECKHX METOMOB IS
000CHOBaHH YNPaBIEHYECKHX pellleHHH He OyeT 3(heKTHBHBIM, €Clii B Ka4ecTBe
uHpopMmanHonHoid 6a3pl  Oyner MCHONB30BaHA HENONHas W HENOCTOBEpHas
undopManns M, KaK CIEACTBHE, 3TO MOXET NPHBECTH K CEPbE3HBIM HEraTHBHBIM
nociencTsHAM. Ilockoneky HeompeieleHHOCTh BBICTYNAET UCTOYHHKOM pHCKa, TO
HEOOXOAHMO CTPEMUTBCH €€ MHHHMHM3MpOBaTh, MpHOOpeTass Ka4yeCTBEHHYIO,
JOCTOBEPHYI0O M HCYCPNBIBAIOWIYI0  HMH(MOpPMALMIO,  CTapasch  CBECTH
HEOINpPeeNICHHOCTh K HYJIO, TO ecTh K MonHo#i onpeaenenHocT. K coxaneHuro, Ha
fIpaKTHKE MONYYHTH MMOJHYIO ¥ Ka4eCTBEHHYIO HH(OPMALIMIO HE yJaeTcs YacTo U3-3a
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HeoTIPaBAAHHO BLICOKHMX H3AEPXKeK HIH (u3NUecKol HeBo3MOkHOCTH. [ToaTtoMy npu
NIPYHATHY PeICHUN B YCIOBHAX HEONPEACNEHHOCTH, CrielyeT ee HOpMaIN30BaTh 1
OLICHHTH NOCNEACTBUSA, HCTOUHHKOM KOTOPBIX OHA SIBIAETCA.

B cBa3M ¢ ITMM [OpEICTABIACTCH  1eNecoo0pa3HbiM  MCNONbB30OBAHHE
CHCTEMHOI'O IOAXO0AA K METOIOJIOTHH CHCTeMHO-HH(OPMAIIHOHHOro aHanu3a [2].

B ocHOBe 3TOrc aHaJIM3a JIEKHT IPHMEHEHHE METOZIOB TEOPUH HH(pOpManuy,
BEPOSTHOCTEH M MaTeMaTHYECKOH CTAaTMCTHKH, obecneunBaouiedl Haubosee
5pQEKTUBHYI0 HHTEPNPETaLMio TOro OrpaHudeHHoro obbéma wHH@oOpMmauuy,
KOTOpHIM pacnonaraetr ucciefosarens, yu€T axropa HEONpeAenEHHOCTH |
CTOXACTUMHOCTH KaK OOBEKTHBHBIX CBOMCTB CIOMKHBIX cHcTeM. Peanm3aumsa Takoro
HoaxoAa ¢ Y4ETOM CIIOXKHOrO XapakTepa CBi3€H, NMPUCYMIMX CHCTeMaM INpH HX
B3aMMOJIEHCTBHH CO Cpe/Ioi MO3BOMAET NPHAATH BBIABICHHBIM 3aKOHOMEPHOCTAM H
TEHJIEHIIMAM  KOJHMMECTBEHHO-KaueCTBEHHOE  COACpXaHMe W obecrnedurs
BEPOATHOCTHO-CTATHCTHYECKYIO HX HHTEPNPETALHMIO.

Hn$OpMalHOHHO-CUCTEMHBIA  TI0AX0H ODBEIMHSAET €CTeCTBEHHOHAYYHBIH
METO[l, OCHOBaHHBIK Ha QopMasbHOM BBIBOAC # KONUYECTBCHHOH OHEHKeE,
onvparoumics Ha orpaHHYeHHbIH 06BEM HCXOAHOH HHpOPMAaLIMH, C YMO3PHTEBHBIM
METO/IOM, [MO3BONMIOUIMM BHAETH NpoOneMy, onucare ee Ha (QOpPMaan3OBAHHOM
#3bl1KE, YCTAHOBHTH KPUTCPHHM CpaBHCHHS A&NbTEPHATHB, BBECTH DPalMOHATIBHYIO
Haeanu3alrIo npobnemsl (YIPOCTHTH ee N0 JOIyCTHMOTO Npejena), Haiti criocob
pasfieneHus LeJIOr0 Ha YacTH, He TepAIoIMe CBOMCTBA WEIOTo (OCYIECTBHTD
JEKOMIO3NIMIO), M HalTH crnocob obbennHeHus yacTeH B Uenoe 6e3 norepu Hx
CBOMCTB (OCYIIECTBHTL KOMIO3KIHIO) U B HTOI'E HAlTH pelieHUe NpoOIeMBbl.

Ilpy  uHDOPMAIMOHHO-CHCTEMHOM [OAXOAE BHHMaHHE MEPEHOCUTCH C
3JIEMEHTOB HCCIECAOBAHHA OTAEJIBHO B3SATOH CHCTEMBI HA MHMKDO-, MAaKpo- U Mera-
OTHOIIEHHA M CBA3M HE TOJBKO MEXIY HHUMH, HO M C OKPYXXalOIUMHU HX IAPYTHMH
CHCTEMaMH.

CyijHocTe WHPOPMALIHOHHO-CHCTEMHOTO NOXO0Ja 3aK/II0YAeTCs B TOM, HYTO
CHa4dajga NPOM3BOAMTICA aHajM3 M CHHTE3 HE CBOMCTB CHCTEM MX 3JIEMEHTOB, a
OTHOMICHHH BHYTPH HMX ¥ HX OTHOLICHHH C BHELIHAM OKPYKatoiuM MupoM. [Tocre
KnacCH(UKaluMX BHYTPCHHHX OTHOILUCHMH CBOHCTB M WX BHEIUHHX OTHOINEHHH MO
NpU3HaKaM IOoC/eJHAEe aHANM3UPYIOTCA M CHHTE3HUPYIOTCS Ha 0a3e OTHOCHTENBHOM
unbopmaini. OTHOWIEHHS, aHANN3, CHHTE3 H CPAaBHEHMS OTHOINCHWI COCTaBIAIOT
OCHOBY HMH(OPMALMOHHO-CHCTEMHOTO TMOJX0Ja HpH aHaIHM3e U HCCIe0BaHHH
NpOLECCOB, 00BEKTOB H NPOLEAYP PeIllCHHA SKOHOMHYECKHX 3aaY.

Jns  ysACHEHMs  METORONIOTHM  CHCTEMHOro TMOJXOAa M CHUCTEMHO-
HH(GOPMAIMOHHOTO aHANTH3a HEOOXORMMO fAaTh OOlMe MpeACTaBICHUS O 3agadax,
IIpHMEHEeHHUE KOTOPLIX B 00/1aCTH 3KOHOMHUKH Hanbonee pacrpocTpaHeHo.

1.2, DxonoMuYecKHe 3aAA4H H IKOHOMHYECCKHE MONEH
3agaun pa3paboTKH K OLEHKH YNpPaBIEHYECKHX pelIeHHHA B SKOHOMHUYECKOH
cpefe ABAAIOTCH  HECTPYKTYPUPDOBAHHBIMH WIH  C1a0OCTPYKTYPHPOBaHHBIMH
3a/1a4aMH.
K cTpyKTypHpOBaHHBIM 33/1la4aM OTHOCHTCS 3a[a4H, KOTOPHIE KOJUYECTBEHHO
chOpMHUpPORaHb! ¥ JUIA KOTOPBIX HM3BECTHBI (YHKIIHOHANBHBIE 3aBUCHMOCTH AN
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11apaMeTpoB U $a3oBbIX KOOPJAUHAT WIH OHH MOTYT GBITh OTNKMCAHEI TPAAHLMOHHBIMH
MaTEMaTHYECKUMHU METOJaMH.

Jlast HecTPYKTYPUPOBAHHBIX 3ajlay XapaKTePHBIM SBISETCS:

—OTCYTCTBHE AllFOPUTMA PEIICHUA MM HEBO3MOXHOCTh €ro NPUMEHEHUS H3-
12 OTPAHUYECHHOCTH BPEMEHHBIX MM BEIYUCITHTENBHBIX PECYPCOB;

— HEBO3MOXKHOCTD ONKCATH LEJEBYIO (GPYHKIIHIO B TOYHBIX TEPMUHAX;

—IPEAOCTaBIEHHE 3a/1a41 B CHMBOJIMYECKOH (He B KONHYECTBEHHOIT) Popme.

Jlns cnabocTpyKTYPHPOBAHHEIX 3a8aY XapaKTepHEIM SIBISETCS HEBBIIONHEHME
XOTS OBl OJJHOI'O W3 NEPEUNCEHHBIX YCIIOBHH.

I'naBHOE NOCTH)KEHHE CHCTEMHOIO AaHAJH3a COCTOUT B pa3paboTKe MeTONOB
nepexoaa or HehOpPMANH30BaHHBIX 3aAa4 K dopManu3oBaHHbM. Cpenu MPUHHUNIOR
CHCTEMHOTO MOoAXoja ocoboe MecTo 3aHHMAeT NPHHIMI MOAETHPYEMOCTH H
HH(QOPMALHOHHO-CTATUCTHYECKHH aHAIM3 JKOHOMHYECKMX CHCTEM B  eQUHOM
1H(hOPMALMOHHO-CTATHCTUYECKOM NIOJIE.

B kasectBe 00beKTa MOJENMPOBAHUS MOTYT BBICTYNATh CTPYKTYpa,
OTHOIICHHE, OPraHn3aLys, GYHKIMS, OTAENBHbIE IPOLECCH], pasauTHe U T.4. Kaxnas
MoZleNnb JOJDKHA CTPOMTBCA liefieHanpaBlieHHO. LleneHanpaenennas mozens
npeACTaBIseT COOOl 3aMeHy NeHCTBUTENBHOCTH C ToM CTemeHblo aGcTpakuuu,
KOTOpas OTBEYAeT NOCTaBlICHHOH uend. MHade roeops, Monenb mHpexnae Bcero
JOMKHA OTPaXaTk T€ CYHIECTBEHHBIE CBOMCTBA, T€ CTOPOHBI MOJAENMPYEMOTO
00BbeKTa, KOTOPhIE ONPE/ENEHEl TIPAKTHIECKOH 3a/avcii. B nuteparype npusnaercs
BAXCHOCTh 4€TKOTO 33JaHMf LEJiM, B TO )€ BpEMs MHOI'ME aBTOPHl OrpaHHYMBAIOT
Kpyr 3ajgad, NpH penieHdd KOTOPHIX MOTYT WHCHIONB30BaThCd Mozenu. Jlaxe
JIOCTaTOYHO IIOBEPXHOCTHBIH MNpPOCMOTp oONIacTH nNpuMeHedus Mojeneil B
NIPAaKTU4ECKOH JEeATeIbHOCTH II03BONAET BRIAENUTH OONBUIOH Kjace OCOBEHHBIX
3ajiad, MpH PELICHUH KOTOPHIX YCIEINHO MCIOJB3yeTcs MojenuposBanne. K Hum
OTHOCATCSA ONHCAHME, OLCHHUBAHUE, POrHOSHPOBAHNE, IUIAHUPOBAHHE, YTIpaBiICHHE
¥ gp. MogenupoBaHue CTaHOBHTCS MOIUHBIM CPEJACTBOM, €CIH BO3IHUKAIOT
npo6ieMs! MacuTaba B 3a7a4ax aHAIH3a H CHHTE3a CJIOKHBIX CHCTEM.

CroxHbie CHCTEMBI HeoOx3aTensHO TPeOYIOT CHOKHBIX Mojeneil. Monenn,
Jexaiue 3a npenenaMy ONpeAeNeHHOTO YPOBHS CIOXHOCTH, 4acTO OKA3bIBAIOTCH
Botee HU3KUMH TI0 Ka4eCTBY, 4eM HEKOTOpbIE [IPOCTHIE.

B 3aBHCHMOCTH OT 1ieTIeBOH HANPaRIEHHOCTH MOJIENH 3aal0Tca TpeGoBaHus K
caMHM Mojeiam [2,3], Hauboree xapakTepHBIMH U3 KOTOPBIX ABJISIOTCS:
ofecrieueHne aeKBaTHOCTH;

OTpa)keHHue MH(OPMAIIMOHHBIX CBOMCTB;
MHOIOYPOBHEBOCTh;
LIEJIOCTHOCTb;
pacIUpsIeMOCTS;
MHOX€ECTBEHHOCTb (MHOFOMOJENBHOCTh);
YHHBEpCAIBHOCTh (a0CTPaKTHOCTE);
OCYHIECTBHMOCTE (peajlbHas BO3MOXKHOCTE NOCTPOEHHS CaMoii MOZEIIN U ee
HCCIeoBaHu );
v’ peasiuzyeMocCTh;

AN NE NN N NN
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v >dgdexTUBHOCTS (3aTPaTHl BpeMEHHEIX, TPYIOBBIX, MATEPHANBHBIX M OPYTUX
BHIOB PECYpPCOB Ha [OCTPOEHHE MOJelNiei H NPOBEJCHHE 3KCIEPHMEHTOB NOJDKHEI
HaXOAHTLCA B NOMYCTAMBIX NpefeNiax Uiy ObITh ONpPaBAaHHBI).

3HAUUMOCTh WJIH TPHOPUTETHOCTH TpeGoBaHU K MOJCHAM HENOCPEACTBEHHO
BEITEKAIOT U3 LENH MOJENUPOBaHHUS.

HcxoaHbiM NOCTYIaTOM NPHAMEHEHU MATEMaTH4ECKHX METOIOB B JKOHOMHKe
sBNsieTCA  TpU3HaHEe Toro  ¢akra, 4YTO  NPHHUMIMANBHO  JOCTHIXKHMO
(dopMaTU30BaHHOE OMUCAHUE 3KOHOMHYECKHMX INPOIECccoB, oOBEKTOB M CBs3elf, ©
HeoOXOIUMOif TOUHOCTHIO OTpaXKAaloLIee pealbHOCTS.

B Maremarudeckolf 3KOHOMHKE TPaAMIMIOHHO HUCIOJIB3YIOTCS JBa THHA
Mojieneii — ynpagpngeMele U IPOTHO3HEIE,

B ynpasnsieMbIX MOJIENIsEX MOXKHO BBIICIHT TPH IPYINEI TEPEMEHHbIX:

1) dasoBble  koOpAMHATH  —  TEpEMEHHbIe, KOTOPBIMM  HNPHHATO
XapaKTepH30BaTh TeKyllee cocTosHue o0bekTa (HApHMep, NPOM3BOICTBEHHEBIE
MOLLHOCTH, 00bEMBI IPUPOAHBIX U TPYAOBBIX PECYPCOB);

2) ynpasssiompe BO3AeHCTBAS (MM yNpaBieHUs) — IEPEMEHHbIE, BAMSIOIME
HAa H3MEHEHWE 3TOr0 COCTOSHUS W TOJAIOLHecs lielieHaNpaBleHHOMY BrIGopy
(HaripuMep, NPHPOCTH MOIHOCTEH, BEIIYCKH M IEPEBO3KA [IPOIYKTOB);

3) UCXOJHBI€ HaHHbIE H BHCHIHUC BOBI{eﬁCTBHﬁ — HavYaJbHbIC 3HAYEHUHA
$a30BBIX KOOPAMHAT ¥ APYrue napamerpsl H GYHKIMM BpEeMEHH, 33/1aBaeMble U3BHE
(Hanpumep, yIAeNsHbie CHIPBEBBIE u ¢donno06pasyromue 3aTparsl,

HEMPOU3BOACTBEHHOE NOTpebaeHue).

VYnpasnseMmas MOZeNb MpH GHUKCHPOBAHHBIX WCXOAHBIX JAHHBIX W BHELIHHX
BO3ZEHCTBUAX onpejenser (a3oBble KOOPAMHATHL Kak (YHKUHM BpEMEHH, €CiU
TORBKO 3aJiaHbl yNpaBleHusd Kak (QyHKUHH BpeMeHM (WnH Kak QYHKIHHM BpeMeHw,
($a30BEIX KOOPAMHAT H BHENIHMX Bo3fieHcTBHil). B Takom pexume ympasisemas
MOJieJb MOXET HCIIONB30BATECA IS [ejled 1pPorHos3a, To ecTh OTBEYaTh Ha BOMPOC:
«yto Oyner, ecn ...» (pexxum ¢yHknuoHHposauns). KpoMe Toro, ympasnsemas
MoZIeNlb MOKET MCIONB30OBATECA B PEXUME IUIAHHPOBAHHK, OTBEYas Ha BOIPOC: «KaK
yOpaBAATh, YTOOI JOCTHYb KENAEMBIX PE3YNBTATOBY.

B npordosseix Mopmenax (Hanpumep, B IKOHOMETPHYECKHMX) yNpaBleHHs He
BhIZIENICHE! ABHO. Takue MOJENH He MOTyT HCIIONE30BATECA B PEXUME [LIaHHPOBAHUS,
a B pexuMe (QYHKUHOHMPOBAHUA OHH MOIYT AABaTh ONVWH BAPHMAHT TPOrHO3a,
OTBEHAIOILETO HAa BONPOC: «4YTO OYyJAEeT, €ClH COXPaHATCA CTaphle TEHACHIUU B
yrpapieHHU». DTO CBA3aHO C TEM, YTO NPH IOCTPOSHUN YUCTO NIPOTHO3HEIX Moiene
K IKOHOMHKE OTHOCATCH KaK K «YEPHOMY SIIMKY»: HE OMNUCHIBAA BHYTPEHHHX
MEXaHHM3MOB, CPa3dy yCTaHaBIMBAIOT (PYHKLHOHAIHHEIE CBA3M MEXAY BHIXOZAMH H
BXOJlaMH OOBEKTa; B 3THUX CBA3SX NPEAyCMATPUBAIOT TapaMeTPUUECKHE cBOBOMIB,
KOTOpHIE HCMONB3YIOT Ui COINAcOBaHHS pe3yldbTATOB pacyéTa 10 MOJENH C
NOBEACHUEM PEaNbHOTO 00BEKTa. B 3KOHOMMKE HET MIIM MOYTH HET BO3MOIKHOCTEH
JUIA TNIPOBENEHUA JKCIEPUMEHTOB HA JOCTATOYHO HPEACTABUTENILHOM MHOXKECTBE
3aKOHOB yTpaBleHHA. TaM, B OTIMuYHe OT TEXHHMYECKHX OOBEKTOB, MPUXOAUTCH
OrpaHHYHBATBECA ONHOH peanbHOM TpaeKkTopHed, COOTBETCTBYIOUIEH OMAHOM
[porpaMme YNpaBileHHs no BpeMeHH. I103TOMy NpH HCIONBL30OBAHHH YKa3aHHOIO
BHIIEC HONXONA IS ONMHCAHMA SKOHOMHKM HE YyNAeTCs OTHENHTh BIHMSHHE Ha
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nopeleHHe 00DbeKTa HEH3MEHHBIX (AKTOpOB, TAKHWX, KaK 3aKOHBI TPUPOBI, OT
RAUSIHUA AKTOPOB, KOHTPOIUPYEMBIX AIOABMH, TO €CTh YIIPABIEHMA.

B nocneayromux nekuusax OyLyT paccCMOTPEHBI HEKOTOPbIe MOJEIH 1 331a49H C
II03ULMA NIPUMEHEHHA CHCTEMHOTO aHalM3a M MEeTOJONOTHH HHGOPMalOHHO-
CTaTHCTHYECKOTO OAXOHA.

Bonpocs! s camMonposepkn 1o pasaesy 1

1. B 4eM COCTOMT CYIIHOCTh HHGOPMALIMOHHO-CTATHCTHYECKOIO MOAXO0AA IpH
1IpUMEHEHNH YKOHOMHKO-MATEMAaTHYECKHX METOJOB B CHCTEMHOM aHanu3e?

2. B yem 3akmo4aeTcs  padiduyMe  MeXIY CTPYKTYPHPOBAaHHBLIMH,
HECTPYKTYPHPOBAHHBIMH W  CIa0OCTPYKTYPHPOBAHHBIMH 33jla4aMH  pa3paboTku
ynpaBieHYeCKHX PElIeHN# B JKOHOMHKe?

. Uro sABaseTcs 0OBEKTOM MOJNENMPOBAHHA NIPH MOCTAHOBKE IKOHOMMUIECKHX
sagayq?

4. Urto Takoe leneBad HampaBIeHHOCTb Mozeneit?

5. Yem oTMYaOTCH APYT OT Apyra ynpasnsieMblie H IPOrHO3HEIE MOAEIH?

6. Kakue TpeOoBaHHs XapaKTEPHbI K yNpaB/iseMbIM MOZEIAM?

7. Kaxkue TpeGoBaHMs XapaKTePHBI K NPOTHO3HBIM MOIAENAM?

PA3JEJI 2. ®opmann3auns 32124 IKOHOMHKH

Brenenne

Janupit  pasgen TOCBAUIEH MPHHIMIEGM [IOCTPOCHHA W aHAIM3y
MHOTOKPHTEPHATBHEIX 33/1a4 3KOHOMMKH. PaccMaTrpuBaroTcs METOAbl B3BELICHHBIX
CYMM H NIApHBIX perpeccuii.

[Mocne wn3yyeHus JaHHOTO pasfesia PEKOMEHIYETCS OTBETHTh HA BOIPOCHI
AN CaMOTIPOBEPKH M Ha BOIPOCHI TeCTa 2.

B criyuae eciu OTBETEI Ha KakHe-NHOO BOMPOCHI BEI3OBYT 3aTPYAHEHHE HIH
HeyBEepEHHOCTh, PEKOMEHJyeTca Ipo4HTaTh yueOHoe nocoGue: MapToimenxo, JLA.
DKOHOMHKO-MATEMaTHYECKUE METOAbl B CUCTEeMHOM aHanmze. KoHcmexT mexumii:
/JL.A. Maprbiienxo. — CI16.: M3n-Bo C3TV, 2008. =82 c5(crti=24)—

2.1. MHOTOKpHTEPHAIBHbIE 32Ka4H IKOHOMUKH

Camplii  OTBETCTBEHHBIH 3Tall CHCTEMHOro aHajgH3a — (GopMUpOBaHHe
npoGnemHoll cutyauun. Ilomyuensoe MHOxecTBo mnpobiieM (mpoGnemaruka)
ABJAETCA WCXOAHBIM IYHKTOM Jyls CHCTeMHoro ananusa. [locne onpemenenus
1poGieMBl CIASAYIONHM [0 BaXHOCTH JTAlOM aHAIM3a CTAHOBHUTCA BbIABJCHHE
uenei.

Conepxanue mpouecca nepexoga OT Uele K KPUTEPHAM U MHOTHE
OCOOEHHOCTH 3TOFO NEPexoja CTAHOBATCA ACHBIMH, €CJIH PACCMATPUBATh KPUTEDHH
KaK  KONMYECTBEHHBIC MOJIEIHM__ KaueCTBEHHBIX leneil. B camoMm gene,
cGHOPMHPOBAHHEIE KPHTEPHH B J@jibHEHIIEM B HEKOTOPOM CMBICJIE 3aMEHSAIOT LEJIH.
Or xpurepueB TpebOyercs Kak MOXHO Gondbliiee CXOICTBO € [EJIAMH, YTOOBI
ONTHMH3AUUA TI0 KPATEPHIM COOTBETCTBOBAJA MakCHMAaIbHOMY npubnuxenuu. K
tienu. C Apyro# CTOPOHBI, KPHTEPHH HE MOFYT NOJIHOCTBIO COBIAAATH C LIENAMH yXKe
X0Tss OBl MOTOMY, YTO OHH (PUKCHPYIOTCS B pamIdyHBIX LIKAIaX: iedH — B
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HOMUHANBHBIX, KPHTEpUM — B Oonee CHMIIBHBIX, [ONYCKAIOUUX YIOPAAOUEHUE.
KpuTephit — 570 nogobue L, ee annpokcuMauns, moaenb. KoHkpeTHee, KpuTepuii
sBisiercs OTOOpaeHHeM UeHHOCTell (BOIIOIUEHHBIX B LENAX) HA MapameTps!
aneTepHatuB (Jonyckatollie yropagouenue). OnpesieneHne 3Ha9eH!s KPUTEPUS Ui
JaHHO# ANbTEPHATUBEI ABNSETCA, IO CYIIECTBY, KOCBEHHBIM H3MEPEHHEM CTEIICHHU ee
NPUrORHOCTH KaK CPEACTBA JOCTIKEHUSA LENH.

HeonpenenesHocts nenesoit GyHKIMH HMEET MECTO B CllyYae HEBO3MOXKHOCTH
NpeficTaBleHHs UeN¥ CHCTEMBl B BHAE CKalsipHOH uesneBoid Oynxumn. Bribop
neneBodl GyHKUMH SBIAETCA OJAHOM W3 CAMBIX TPYAHBIX MpobaeM rpu mpoBeJeHHH
CHCTeMHBIX  MccrenoBauuii, Yacto  ueseBbie  QYHKUMH  OKa3niBaiOTCH
npoTusopevallidMi  Apyr Apyry. Hanpumep, 3TOT ¢axT Hallield BBIPAXEHHS B
pacTIPOCTPaHeHHOH LeneBoi QYHKIMH JOOUTECA MakcumyMa 3¢dekTHBHOCTH C
MUHHMYMOM 3atpart. [Ipy HaTHYMH HECKONBKUX LieIeBbX QyHaKuui (B TOM uucne u
IIPOTHBOPEYNBbIX) MaTeMaTHKa HE MOXKET JaTh OJHO3HAYHOTO OTBETA, HO OHA MOXKET
NOMO4Yb IPUHATH pEIIEHME W cAeNaTh NpaBWIbHHIR BhIOOp. B 3toM m Oyner
3aKII0YATECA pelieHre NpobneMsl HeolpeAeNIEHHOCTH LieeBoH QyHKImu.

HeonpeenéHHOCTH Cpefsl M CUCTEMBI BEI3BAaHBI AcPUMUNTOM MHGOpManuH o6
UX cocrosmHMAXx. B aToM cioydae He MOryr OBITb INONydYeHbl KOHKPETHbIE
XapaKTEepUCTHKH Cpefibl H CHCTEMBI (B TOM YHCJIE M CTOXacTHYeCKHe). MeToxsl
pellieHds TaKWX 3ajay HauMeHee paspaboranbl [losToMy HcclefoBaHME CIOXKHBIX
CHCTEM ONMPAeTCss He TONBKO HA OOHIMpHEI MareMaTHueckwii annapaT, HO M Ha
HENBIH PAL METOAOB NIPEOJOICHHS HEOIIPEACICHHOCTEH.

Jns  cpaBHeHMsA ~ pasIMuHBIX Uenedf  CHCTeMBl  BBOAMTCH  QYHKIWMSA

HEeKOMGOPTHOCTH /J(CD), KOTOpas ABIACTCA MEpPOil KadecTpa Lenu. Ora QyHKLNA
MO3BOJIAET CPABHUTSH JiBe LieneBble GyHKIUH (Dl H CDZ. Ecnn uenesas GpyHxous (Dl
npeanoututenshee O, (P;>D,, rme > - 3Hak npeanourenus), TO
,u\CDI)-<,u((D2). IIpu ,u((Dl):,u(cbz) UEJH DKBHBAJIEHTHLI, TO €CTh CD1~Q)2.
CretoBaTeibHO, BBIOOpP ONTHMANBHOM (YHKIHM CBOAUTCA K MUHUMH3AUMHU (QyHKIMH

1(®@}®*=min x(®); ®eG,.

2.2. Mero/ B3BelIEHHBIX CYMM
Kaxnoe BiamMozeiicTBHEe M3 MHOXKECTBA Gv MoOXeT ObITh peaqu3oBaHO B

CHCTEME, €C/IM MBI NIOCTABMM €My B COOTBETCTBHE LeieBYi0 QyHKLHH., BecoMocTb
Pa3THYHBIX LeneBrX (yHKUHA (M B3auMOXESHCTBHN) ONpenenseTcs yepe3 Mepy
HEKOM(OPTHOCTH, KOTOPYIO MOXHO OTIPEAENHTh:

1) xak B3BelIEeHHYIO CYMMY

p(® J:éb,.ai =12k,

rae  d; — uenecoobpazHocTh OCTAHOBKM JaHHOH LeseBoit PyHKINH;

b; — sec nanmoit LieNneBoi GyHKIMH A7isl BHINONHEHUS TNOGATLHON Lenu
CHCTEMBI;
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k — uncno chopMyupoBaHHBIX [{ENEBBIX (YHKUUI;
2) mo Hanbonee BaXkHelIeH HexeBoil GYHKLMA

HonaDiti, 1=1,2,. . K .
[To ypoBHIO HekoMOPTHOCTH [I,, OUPENENsIOT HEOOXOMUMOCTb BIJHOYEHMS
JIAHHOH UeneBod QYHKIWK B JIOTHYECKOEe MHOMXKECTBO lieNeif cucteMbl. 3HaueHus

xooduumentos d;, b; u noporoBoe 3mauenue [I, ONPENENAOTCS METOLOM
IKCTIEPTHBIX OLIEHOK.
[TycTe OTHOLIEHHE NPEANOYTEHHS MO BAXHOCTH Jisl BCEX HYACTHBIX IENEBbIX

byHKuMH (Dk(,—B_) 3aJlaHO  YCJIOBHEM ®1(—ﬂ_)>®2(3)>®3(3)--» Peutenue

3a4a4d MOXET UATH MO CHEAYIOILUM HallpaBlICHUAM:

1. Beibop rnaBHOH ueneBoil (GYHKIMHM TpH BBEINEHHM OIPAHWYEHUI Ha
ocTasbHEIE UeneBbie QyHKUHU.

2. TlocnenoparenpHas ONTHMH3AIMS IO IJIaBHOH uesieBOH QyHKUMM

NOCJIEYIONIHM BBEIEHHEM YCTYIOK MO JAPYrWM HauGollce BaXKHBIM LIEJIEBBIM
(bYyHKIUMAM.

3. TlocnenosarensHasd oONTHMHU3ALUs IO BAXHOCTH HeNeBhIX (yHKuuH ¢
JOCTHXEHUEM N0 KaXI0H TpeSyeMoro 3HaueHus.

B MepBOM  Clly4dae HauboJiee BaxHas neneBas (byHKHPIﬂ NMpUHUMaeTca 3a

FIaBHYIO CHCTEMbI (D( B )z(Dl( B ) N ee CTpeMsaTes MMHHMH3UPOBaTh [PH
3aAaHHBIX «ITOPOTOBBIX» 3HAYEHUAX d);c- OCTaNBHAIX YACTHLBIX 1IE€JICBBIX (byHKIIHﬁZ
min d)l( B )
BeG,
me  G=GNG; G B, (B)<®}, k=1,2,...,P}.

JUis nonydeHnst XOpoLIero peiieHus 1o MeHee BaXKHBIM UeNIeBBIM (yHKIMAM
Ha rpakTuke npuxomutcs genats yerynka Ad j To apyrum HanGosee BaKHBIM

uesieBbIM QYHKLHAM. JTOT TNOJXO[ peaM3yeTcsi B METOAE NOCIENOBaTeNbHbIX
yCTYnok (Bropoit ciydaif), KOTOpBIf CBOOWTCH K PEIIEHUIO NOCIEeXOBATENLHOCTH

Janaw omrTAMHaLMA:
min (I)k( B )
BeG,,
k=2,3,...,8
®;=min CD;(B_),
peG
e Gu=GNGy_y; G,_ ={B|®,(B)<®)+AD , j=1,2,....k-1};
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* .
q)j — OIITUMAJILHOE peUIeHHe 3aaud Uit CbHKCHpOBaHHOFO _] 5

AD j ~ yeTynka no ] -t HesieBoit QYHKIMH.

ey %*
B xauecTBe KOMIPOMHCCHOIO pPEIUCHHSA ﬂ TIPUHUMAETCH BEKTOP ﬂs . Drotr
MeTOA ya00eH TeM, 4TO NI Kax oM j -ii weneroit PpyHKIMHU BHAHO, LIEHOH KAaKHX

yCTYROK MO U—l)-ﬁ uenesodi QyHkuuu npuHoGperaeTcs BRMIPHIL. B Tpersem
i obecnieyeHus ,B_f‘:ﬁ- rue E
clydae KaXJAbli pa3 3amaya pemmaercs 10 obecr j e ip
obecneunpaer Tpebyemoe 3HadeHne J -ii uenesod ¢pynxuuu. Bo BTOpoM u TpeThem
cny4dasnx ofecriedueHne TpedyeMOro 3HaueHHs p jtp TPUBOIMT K Heo0XOOUMOCTH

seeenns yerynok AD Iz

DddexTHBHAs TOUYKA B TPOLECCE PEHIEHUS 3JKOHOMHYECKOH 3ajavd
MHOTOKDHTEPUATGHOM ~ ONTHMH3aLMM  HIUETCA B 06NacTH  KOMIIPOMHCCOB.
Munumusawpsi B 061acTH KOMIPOMHMCCOB BEKTOPHOTO KDHTEPHS O3HAYaeT, YTO
Henb3s Oonplie YMEHbUIATh 3HAYEHHE OJHOTO M3 HYaCTHBIX KPHUTEPHEB, HE
yBeNMUMBas 3HAYEHMs XOTs OBl omHoro w3 ocrameHbiX. JUis  onpeneneHus
3KCTpeMyMa B 06JIacTi KOMIIPOMHCCOB HEOGXOJIMMO TIEPEHTH OT 321241 BEKTOPHOM
ONTHMHM3ANMKA K  3a7a4e  HeJMHEeidHO#  onTuMM3amuM €O CHOEHMANbHO
CKOHCTPYHPOBAHHOH CKaNAPHOi LenesoH pyHKuneH.

IMpouecc o6pasoBaHHA CcKaWAPHOH OYHKUMH, sBRIsowedcs 00o0wennon
neneBoil (GyHKOMENH AU 335a4¥ MHOTOKPUTEPHAITBHON ONTHMU3ALUM, HA3bIBAETCS
obbenuHeHneM (CBEPTHIBAHHMEM) BEKTOPHOIO  KPUTEpHA oNTHMankHocTH. B
3aBMCHMOCTY OT HHQOpMAUMY O BaxHOCTH («Bece») YACTHBIX UeneBbIX (yHxuui
MOKHO BBIAEIHTH CIEAYIOLMe TUNH OOBeAWHEHUS: OOBLEAMHEHHE KOIHMUYECTBEHHO
«B3BELIEHHBIX» LeeBrIX QYHKIUM; OObeHHEHHE LeNeBhIX QYHKIHH, A0S KOTOPBIX
YKA33HO OTHOLIEHHE TPEANOYTEHHS 110 BXKHOCTH; 0ObeIMHENHE HENEBbIX QyHKUMMA
NpH OTCYTCTBHH MHGOPMALMH 00 HX BaXKCHOCTH.

Lenesbie QyHKIHH (Dk(ﬁ ), k=L2,...,5 GyneM cyHTaTh KONHYECTBEHHO
«B3BEIICHHBIMHW», €CIH Ka)KIIOﬁ U3 HHUX MOXHO IIOCTaBUTh B COOTBCTCTBHEC

HEKOTOpOC 4YHCIIO P &’ KOTOpPO€ 4YHCICHHO XapakTepu3ye€T €€ BaXHOCTh IO

CpaBHEHHIO C Apyramu UeneBbiMH dyuxuusmu. Ilapamerpst 1:;( Ha3bIBAIOTCH
BECOBBEIMH _ koddduiHeHTaMi. 3TO MO3BOJSET MNONYYHMTh CKANAPHYIO LENEBYIO

GYHKUHIO CHCTEMBI q)(ﬂ ) nyrem oOpa3oBaHUA CYMMBI YacTHBIX LieJIeBBIX

byuK1uii, yMHOXEHHBIX Ha CBOM BecoBble Kod(dHuMeHTs (METOA B3BEIIEHHBIX

eym) ®(B)=3> RO, (B),
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me P50, YP=l.
k=1

BecoBble  KOD(DGHUIMEHTH! MOXHO HMHIEPIPETHPOBaTh KaK CYGbeKTUBHBIE
BEPOSTHOCTH.

2.3. Cy6bexTuBHbIe BEPOATHOCTH

Ilog cyOBEKTHBHOM BEPOATHOCTBIO TIOHMMAETCA Me€pa  YBEPEHHOCTH
HEKOTOpOro HYeNOBEKAa WM Tpynnbl jdofedH B TOM, 4YTO JaHHOEe cobBbITHE B
AeficTBUTENbHOCTH 6yAeT uMeTh Mecto. CyOBbeKTHBHAA BEPOATHOCTD MONYYAeTCs B
pe3ynbTaTe ONPOCa 3KCIEPTA WM TPYINsl 3KcnepToB. OHA HAXOLHT MPHMEHEHHE B
TEX ClydasX, KOTJa HEBO3MOXHO BOCIONB3OBAaTbCA BEPOATHOCTh OO0BEKTUBHOM.
DTOoMy MOXeT ObiTh HECKOJNBKO NPHYMH: HENONHOTA HIM OTCYTCTBHE JAHHBIX O
HabnroJeHMy B IIPOULIOM, B HACTHOCTH, OTCYTCTBHE AaHAJIOTOB MCCIEXYEMOi
CHTYallM¥d B TIPOLNIOM, HeOOOCHOBAHHO BBICOKAs CTOMMOCTH  TONYYEHUS
OOBEKTHBHOH BEPOATHOCTH, a TaKXKE NOJO3peHHe, CTO paHee HaGIOAaBLIMecsH
3aKOHOMEPHOCTH H NOJNy4YeHHBIC OOBEKTHBHBIE BEPOSTHOCTH He GYAYT UMETH MECTO
B Oyiaywem. Kak Mepa ysepeHHOCTH UYejloBeka B BO3MOXHOCTH HACTYILIEHHA
COOBITHI CYOBLEKTHUBHAS BEPOATHOCTE MOXET OBITh (OPMANbHO Tipe[CTABNEHa
Pa3INYHBIMH crocofamu: pacipefeleHHeM BEPOSTHOCTEH HA MHOXKECTBE COOBITHIA,
OMHapHeIM OTHOWIEHMEM HA MHOXECTBe COOBITHH, He TIONHOCTBIO 3aJAHHBIM
pacripeZieieHieM BepOATHOCTEH MM 4YacTHHIM OHHApHBIM OTHOIEHWEM HIIM
ApyruMH crnocobamMu. B 3aBucHMOCTH OT (OPMBI NpejCTaBiEHHS BbBIASIAIOT
KOJIMYECTBEHHYIO H KaueCTBEHHYH CYObeKTUBHYIO BepOsATHOCTH. KonuuecTBeHHas
CyOBEKTHBHAs BEPOATHOCTh HBNAETCA BEPOATHOCTHOM MeEpOH Ha MHOXecTBe
COOBITUH, YIOBJIETBOPSIOMIEH TOH JXe CHCTEME aKCHOM, 9TO M BEPOSTHOCTE
obbektrBHad, IlostoMy ¢ ¢opManbHOH TOYKA 3peHHs  KONHYECTBEHHas
CyObeKTHBHAs BEPOSTHOCTh HHYEM HE OTNMYAETCH OT OOBEKTHBHOM BEPOATHOCTH.
Pazanua 3akmodaeTca B TOM CMBbICIe, KOTOPOM BKIAABLIBACTCS B STH IIOHSTHA.
ITpakTideckd DOCTPOECHUE KONMIECTBEHHON CyObEeKTHBHOM BEPOSTHOCTH TPeByeT OT
SKCIIEPTA YKAa3aHUsl YHCIIOBBIX 3HAUECHHH BEPOATHOCTH JUis pana cobpiTuii. UssectHo,
OIHAKO, YTO TaKas KORMYECTBeHHas HH(OpMALMA sSBIsAeTCA OJis ueloBeKa Goiee
CHOXKHO! M NOTOMY HeHalexHoH. 3HauMTensHO Gonee mpocroif U noroMy 6Gonee
AOCTOBEPHO# sBiseTcss MHOOPMALA, COCTOAILA# W3 OTBETOB HA BONPOCH ©
CPaBHMTEIBHON BEPOATHOCTH (BO3MOXHOCTH) JABYX COOBITHH. B CBS3H ¢ atuUM
Oonbluod nNpaKTHYeCKUH MHTEpEC MpeNCTaBAseT HEYMClIoBaA (opManTH3aLUU
CyOBEKTHBHOR  BEPOSTHOCTH, OCHOBAaHHAA Ha HCHONL3OBAHMM  OTHOILEHHH
TPEBOCXO/CTBA M PaBeHCTB COOBITHI nMoBepXHOCTH (DYHKIMI HeKOMBOPTHOCTH KaK
Mep KadecTBa L{EJH).

AKCHOMBI Ka4eCTBEHHOH BEPOSTHOCTH BHIPAXAIOT MUHUMANbHbBIE TPeGOBAHMUS
K [OCJIEIOBATENLHOCTH U HETIPOTUBOPEYUBOCTH CYOBEKTHBHBIX CYIKIECHUIHA.

OCHOBHEIM BOTIPOCOM, CBA33aHHBIM C NOHATHEM Ka4€CTBEHHOH BEpPOATHOCTH,
TPAMULIHOHHO CYHMTACTCA BOHNPOC O BO3MOXKHOCTH MOCTPOEHHUS KOMWYECTBEHHOM
BEPOATHOCTH, KOTOpas B KaxoM-NHOO CMBICHE COIIacoBaHa ¢ Ka4uecTBEHHOH. Jro
SBHJIOCH OTpaXKeHWeM TOro (hakTa, YTO0 HPH pelleHHM NPAKTHYECKHMX 3aJad [0
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TIOCTIEIHETO BPEMEHH HCIIONB30BAJIOCH TONBKO KONHYECTBEHHAS BEPOATHOCTH, a
KaueCTBEHHAs BEPOATHOCThH BBI3BIBAJIA TONBKO TEOPETHYECKHH MHTepec. OnHaxo B
nociiedHee BpeMsA B TEOPHM MPHHATHA pELICHUH NOABHAKMCH ClEHUAIbHBIE
npoueLyphi, pacCHUTaHHbIE Ha aHAIN3 KauyeCTBEHHOH MHGOPMAIINY, B CBA3H C YeM
TIOHATHE Ka4EeCTBEHHOH BEPOATHOCTH NPHOOPENI0 CaMOCTOATENBLHOE MPaKTHYECKOE
3HAYEHUE.

Jias  nonyyeHHs KONMYECTBEHHBIX OLEHOK CYOBEKTUBHON BEPOATHOCTH
paspaboraHo Gonblloe 4uCcHO MeTonoB. OIHAKO IPAKTHYECKH BCE 3TH METOMBI
(METOJ OTHOLICHUH, METOJ| COGCTBEHHOTO 3HAYCHUS, METO/] PAaBHOLICHHOH KOP3HHBI,
METO/L [IEPEMEHHOTO NepeBalia, MeTo| (PUKCHPOBAHHOIO MHTEPBAJA U [pP.) OCHOBAHBI
Ha TIPOBEJICHUH ONIPOCa SKCHEPTa MM rpymnsl 3kcrepros. [loaToMy npeactasisercs
nenecooOpasHBIM  IIPH  PEILIEHUH pPaccMaTpuBaeMoil npoOieMbl  MCHONB30BaTh
¢opManM3OBaHHBIE METONBI TIOJYUEHHS KOJMYECTBEHHBIX OLEHOK CyOLEKTHBHOI
BEPOSTHOCTH Ha OCHOBE TEOPETHKO-UHGOOPMALMOHHOTO NNOAXOAA.

Hanmuune psga curyanwid, oOnagalommx ToH HIM  MHOH  CTENEHBIO
HEONPEAETEHHOCTH, TPEOYIOT IS CBOETO ONMHCAaHUA IIPUBIEYEHUS MATEMATHIECKOTO
anmapara, KOTOpbiH OBl anpuopd BKMOYan B cebs BEPOATHOCTB MOABICHUA

n
HeonpeaenEHHOCTH U ee Mepsl (3uTponuu Llennona H=— ) Bc lnPk )-
k=1
Onnpasce Ha NOCTynaThl Ka4yecTBEHHOH BeposiTHocTH (PuHaTTH W Kpynmana)
AJs [POCTOrO JIMHEHHOrO OTHOWICHMS HOPSAJKA NPHOPUTETOB LENeBbIX (yHKIHii

(I)k’ k=1,...,}’l

Q,2D,>. >0,
HCIIOJIB3YETCA TaK Ha3bIBaCMbI€ ONEHKH <I>mn60pﬂa
. 2ln—k+1)

pk:?‘(m‘, k=l,...n.

BaMeTHM, 4TO IIOMHMO MPOCTOrO OTHOWICHHUA MOPSAK2 MPENIIOYTEHUA UMeEET
MECTO U CTPOroc OTHOIIEHHUE NOPAIKA

D, ~-Dy .. -D,
AJIs OTIpE/IENIEHNS BECOBRIX KO3 OHULIMEHTOB UCIIONB3YETCH 3aBUCHMOCTE
5, = n—k+2
k™ Ak
2°n
Jlns nenessix GyHKIuMit, A9 KOTOPBIX MOXeET GBITH YCTAHOBJIEHO YCHIICHHOE
JIIMHeHHOE OTHOIEHHE MnopsaAKa

n
®,> YD, q=l,...n
g=k+l
1S yu€Ta 3HAYMMOCTH LENEBRIX QYHKIIHIA HCONB3yeTCs 3aBHCUMOCTD
2" -k
Pe=—
2"-1
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B kauecTBe IOKa3zares, XApaKTCPU3YIOMEro CTENEHbh CHWKCHHMA YPOBHS
lIC()ﬂpCIICHéHHOCTH, MOXeT ObITh HCMOJIb30BaH NoKas3aTeNb U30BITOYHOCTH

n A
25
D=1-k=1
s 2
Inn
xapamepmyxoumﬁ crefleHs OMM30CTH BECPOATHOCTHBIX OLICHOK K PaBHOMEPHOMY
WAKOHY pacnpenesieHus (MakcHMMaIbHOM HEOoNpenenEHHOCTH npHu

MHOTOKpUTEpHANLHOMN cxeMe (GOpMUPOBaHHS LeeBON QyHKUHH).

2.4. MeTon napHbIX cpaBHeHuil

CyumpocTs MeTofa IapHbIX cpaBHeHHMH 3akmodaercd B HauGonee oOmeH
HOCTAHOBKE B HAXOXKIEHHH PE3yNLTHPYIOLIErO KpHUTepHs BHIOOpa 1O OLEHKaM,
JABAEMBIM 3KCIEpTaMM, MW [0 IIOKa3areiiM, IIOIYYeHHbIM B PpeE3yJbTare
UHOPMELHOHHO-CTATHCTHYECKOTO aHanusa HcceRyeMoH CHCTEMEL
CratucTiueckue Metoam ofpafotkd wucxonHod HWHOOpPMALMM OCHOBAHEI Ha
NPETHONOWEHNY, HYTO TOJYHEHHbIE ONIEHKH B CWIY DAJa OPHYHH ABISIIOTCH
cAy4aiHBIMH, 3aKOHBI PaclpelelieHHs KOTOpbIX B oOweM ciyyae HEN3BECTHBI.
Jafaua MeTORA NMAPHBIX CPABHEHMH 3aKIIOYAETCH B TOM, YTOOBI BHECTH MEHBHIYIO
NOrPeIHOCT:  (MHHMMYM HeJoCTaioumlel uHpOpMalMu) MpH  HACHTMHUKALHH
1aKOHOB pachpeneNeHus, BBOJHMBIX B pAacCMOTPEHHE ONEHOK, cdopMUpoBaTh
MOJIENH PAacUETa BECOBBIX KORDOHUHMEHTOB ITHX OLIEHOK M ONPEJENNUTh U PACCUNTATh
000G IeH b KpUTEepHii CPaBHEHNA UCCIIeLyEMbIX 0O BEKTOB.

B Tectax MpoBEepKH CTATUCTHYECKMX THIOTE3 O IPHHAMIEXHOCTH Manoik
spiGOpKH (=2 ¥ 6osee) onpeneaeHHON TeHEPATLHONR COBOKYIHOCTH B OCHOBHOM
COCTABISIOT  MHBAPMAHTHBIE  CTAaTUCTHKH,  KOTOpbie  HYTEM  HEKOTOPBIX
npeoGpazoBanuii  TpaHchOPMHpYIOTCE K  BHAY, OOJNAjaloieMy CBOMCTBOM
HE3aBHCUMOCTE OT [APAMETPOB PACIIPEHENIeHHUS MCXOIHBIX CIYyYalHBIX BETHYHH.
CrnesyeT 3aMeTHTb, 4YTO YHUBEPCANbHBIX Npeobpa3oBaHuii mMonobHOro poja He
CYHIECTBYET, OHAKO B K&KIOM KOHKPETHOM cilydyae Takoe fpeobpa3loBaHHe MOKHO
waiitn. B ocHoBe TakuX npeoOpa3oBaHUI JEKUT IMEPEXOH OT HMEHOUWMXCH
BRIOOPOYHEIX HabnmofeHu#H {xl,..., xn§ cayyaifHOH BEAWYMHBEI X K HEKOTOPBEIM

lbyHKuMﬂM 0T CTaHAAPTHBHIX Cquai"lHBIX BEJWYHH U HKCKIIOYECHHE MEHIalouX ¢
TOYKH 3pCHUA MATeMaTHIECKOU CTATUCTHKH napaMeTpoB pacnpeaeICHHH.

Tak, Hanpuymep, NI HOPMANLHOrO 3aKOHA pacnpefesieHus N (mx,O' 3 )
HCTIONB3Y S COOTHOILICHUS
x;=m,+0.1;, i=L...,n,
rne  1]; — craHjapTHad HOPMalbHO pacHpe/eicHHas ciydailHasT BeNMYHHa C

lapaMeTpamMu m,, =0no n =l , MOXHO TIOJIy4YUTh HEIlapaMeTpUIecKoe
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npeo6pa3013am1e B BUIC

NONNCIS NG

MM =570 ST T -y )
L) dm) ) ()
n 1 Un 1
(")< (")< < (n) _ o o .
rae  Xj ‘23X 'S...5X, BapHaNUOHHBINA PAJX, COCTaBIEHHBIA H3 MCXOMHOMH
BBIOOPKH HAOIONCHUH.

Craructuxa kputepus MLM pacnpenenena no saxony (nycts MLM =k ),

TOrJ1a
F (k)zi arctg k

™ V2 =2k+2

UL MHHMMAJILHOTO 06hEMa BEIGOpKH 1=3.

Ecmu  ciyvaiinbie  Bend4MHBI  X|,...,X, B3aHMHO HE3aBUCHUMBI H
pacrpezeneHs! OAMHAKOBO HOPMANBHO M M3 HMX COCTABICH BApPHALMOHHEIM psi

1 n-l

xl(")gxl(c”)sn_sxi"), e 3‘;,(6")=~vE > x,(n), TO 3aKOH paclpese/leHus

N—Lj=2
CTAaTHUCTHKHA MLM

(n) _ ()
b= o le=n=2),
Xp —X

HMeeT BUJ

arctg\/ n-2
Takum o6pa30M, HCII0JIB3YA NONy4YCHHbIE 3aKOHBI pacupeaencnus
HHBapHaHTHOﬁ CTAaTHCTHKH MLM MOXHO [IPOBEPUTH CTATHUCTUUECKYIO THNnoTe3y O
NPHHAJIIEXHOCTH BEIOOPKH IeHepanbHOMN rayccoBoi COBOKYTHOCTH.
AnanoruyneiM 06pa3’oM MOXHO BBECTH B PACCMOTPEHME HMHBAPHAHTHBIE
CTATUCTHKH JJIs1 BEIOOPKM M3 JPYTHX reHEePAIbHBIX COBOKYHOCTEH,
IKCTIOHCHIIMANTBHOI'O 3aKOHa Cc (t)yHKuHeﬁ pacrnpenencHus

Hns
-Ax
F (x)zl—e , Tpumenss npeoGpazopannst H.B. CmupHoBa (Meton oparTHbix
GyHKLHIT), MOXHO NONYYHUTH ClieyONIee NPEACTARNEHHE CITYYaifHbIX BEAHUHHBE

X; =A'In (l—a,-), i=l,...,n,

* MLM — Marcos Lopis Martyschenko
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e Q; — cnydaiiHail BeNWYMHA, PABHOMEDHO paCrpe/leNeHHas Ha UHTepBae

o,1] .
OueBUIHO, 4YTO OTHOLUICHHE OHTHX CJIY4YaHHBIX BEIMYHWH HE 3aBUCHT OT

iapametpa pacnpenienenus A. CrieoBaTensHo, U BHGOPKH CyqaiiHbIX BeTUYHMH

X obGbeMoM M=2 W3 reHepatbHON COBOKYMHOCTH C KCIIOHEHIMAIBHBIM 3aKOHOM
pacripe ieJIeHus rnpeodpazoBaHue BUAA

ABJIAETCH HHBAPHAHTHBIM Npeobpa3oBaHyeM BRIOOPOUHBIX HAGIIOAEHMH.

HeﬁCTBHTCHLHO, MOXXHO NoOKa3arhb, 4YTO €CJIH cnyqaﬁﬂme BEJINYHHBI xl, ooy xn

(}122) B3aHMHO HC3aBUCHMBI W PACIIPEACIIEHBI OJHHAKOBO 3KCIIOHEHHHAIBHO H

cenu xI(")ng")S...SxE,") ~ COOTBETCTBYIOIIMII BApHALMOHHBI paAl, Toraa
TIOTHOCTH COBMECTHOTO pacTipefie/icHHs OTHOMISHHH

b= i

= T

n
WHBAPHAHTHBIX K MAapaMeTpy 3KCMNOHCHUHANBHOI'O 3aKOHAa, KMECT BH

B (m+1)1
flk)= (k.. +k S

AHaNOrMYHO MOXHO BHECTH B DPacCMOTPeHHE 3aKOHBI pachpeaereHus
MHBApHMAaHTHBIX  CTAaTHCTMK W3  BRIOOPOK  OJHOMAPAMETPHYECKHX  3aKOHOB
pacripefienienuii (Pases, OMHOCTOPOHHETO HOPMANBHOrO, MakcBeria, 1I0Ka3aTenbHO-
creneHHoro u Ap.). Ilpusneuenue ogHONMapaMeTPHYECKUX 3aKOHOB pacrnpelecHui
ofycmoBieHO TeM OOCTOATENBCTBO, 4YTO B METOAE MAapHEIX CpaBHEHM
paccMaTpuBAIOTC  JB€  CIy4aHBIE BENMYMHBI (IBa [apaMerpa  OLEHKH
opGEKTHBHOCTH  (CHCTEMBI), HMMEIOIMX CTOXAacTHYecKylo npupony). Brifop
IPEANOYTHTENBHOIO 3aKOHa PpaclpesieicHHs B 9TOM CAydYae [peAcTaBasercs
uenecoobpasHsIM  TIPOM3BOAWTL HAa  OCHOBE NPUHIHMNA  CTOXACTHYECKOTO

AOMHWHHPOBAaHHSA BBECICHHEM H Yy YIOPAOOUYCHUST pacCMarpuBacMbIX 3aKOHOB

pacrpeaeieHui.
HanbuefinM pasBMTHEM MJEH CTOXACTHYECKOTO AOMHHUPOBAHUS MOXET
CIIyXUTh VCNONB30BaHHE IKCTPEMANILHBIX paclpeieNe il SKCTPEMaTbHbBIX BEJIMYHH.,
Ecan npu napHOM CpaBHEHMM MMEIOT MECTO PAJ KaYeCTBEHHBIX MOKasaTesnei

(crporoe paHXupoBaHHe), 1OIyCTHM, 4To 06bext A mpesocxoaut obsext B no k
KayeCTBEHHBIX TIOKa3zaTenei

Ak>'Bk, kzl,. . .,k

1 HaoGopot o6bekt B npesocxomut o6sext A no [ nokasarensm A;>-B;,
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TO, HCTIONB3YS APUHIIHIT MAKCHMYMa HEONPEAEIEHHOCTH U MepY
_k2-1+1) _1(2-241)
H,=p, P2 ’
MOXHO MOKa3arhb, 4TO BepOﬂTHOCTHbIC Mepm 10 3THUM MOKA3ATECIAAM UMEIOT BUJT
p 2 1
=Y p _——,
U 2k+ T2 2k+]
J1s 3TOro A0CTAaTOYHO PEIIHTH CIEAYIOLLYO SKCTPEMATBHYIO 3anaqy
2k
H,=p;" p,—>max,
. PPy
kp+lip,=1.
B kasectse Mmopmenu pacuéra BecoBhIX KO3((HIMEHTOB ¥, BBOIMMBIX B
pacCMOTpeHHe noKa3aresnei npenc’raBnaeTca IICJICCOO6pa3HI>1M HUCIIOJAL30BATH

n
surponmiinyio mepy AH;=n...In2+ 3 p; In p; v sasucumocts

1=

_A____LHI'
TS mine2
2 AH,
=1
rae (m+n) — obumee uyMcnOo moKasareneit (M~ uucno ToKa3arelei,

AOMHMHHDPYIOIMX [UIL  HCCIAeNyeMON CHcTeMbl, M1 -
JOMMHUPYEMBIX IJIf 3TOH e CHCTEMBI).

Torza oGobimennsie nokasatenu cpaBHEHHS MOXHO OTPEHEIUTH CIEAYIOWIHM
obpasom

THCJI0  NoKa3aTenei,

ipr+ AH, 2

U Ny 2k
WA= i=1 - .
m2+,n N AH] 2 N AH2 2 ’
AP e T T o
2AH, YAH, “*F

i=1 ]:1

Wy=1-W,,
e AHy=In2+— > In_2
2k+l 2k+
AH,=In2+— n_ L
2k+l  2k+l
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CornacHo BBEACHHBIM 000011IEHHBIM OIIEHOYHBIM [10OKA3aTENIM WA 17§ WB

olTHMAIBHEIM pELIEHHeM B MeToje NapHEIX cpabHenuii cucteM A u B spnsercs
shrlOTHeRHe KputepuansHoro yenosus W >Wy (unu W >W ).

Bonpoce! 1 caMONIPOBEPKH N0 pa3zaeny 2

1. Yro takoe npobiieMa, 1e)b ¥ KPHTEPUIi B 9KOHOMHYECKHX 3afadax’?

2. UYto Takoe nenesas GyHKUHs U KaK [[POK3BOAUTCA ee Beibop?

3. B ueM 3aKioqaeTcs CyHIHOCTH METO/Ia B3BEUICHHBIX CyMM?

4. Kak npousBonurcs oGbenuHenHe (CBepThiBaHHE) BEKTOPHOTO KpUTepus
ONTAMATBHOCTH?

5. Kax onpepensorcs Becosble ko3dduients?

6. Urto Takoe cyOBeKTHBHAS BEPOATHOCTR?

7. B ueMm 3akmouaercad HHQOPMALMOHHBIA H JIOTUYECKHMHl CMBICH OLEHOK
¢yO'HEKTHBHBIX BEPOSTHOCTEH?

8. B uem 3aKi04aeTcs CyILHOCTh METOA NAPHBIX CPaBHEHUH?

PA3JAEJ 3. MapxHHAJILHBIH aHAJIH3 JKOHOMHYECKHX CHCTEM

Beenenune

JanHpll pasfesl MOCBAINEH MAPXKUHAIBHOMY aHANU3Y 3KOHOMHYECKHX
CHCTEM.

Tlociie m3ydeHus NAHHOTO paslieNla PEeKOMEHIYeTcs OTBETHTh HA BOMPOCHI
JUIL CAMOTIPOBEPKH U HA BONPOCH TecTa 3.

B cnyuae ecam oTBeThl Ha Kakue-mubO BOTIPOCH! BHI3OBYT 3aTpyAHEHHE WIIH
ey BEpPeHHOCTh, PEKOMEHAYETCA NMPOYHTaTh ydeOHoe mocobue: Maprsimenko, JLA.
' )JKOHOMHKO-MaTeMaTH4eCKHe MeTOABl B CHCTEeMHOM aHanuze. KoHcnekt nexiwmii:
/LA Mapteimenxo. — CI16.: Usg-Bo C3TV, 2008. - 82 ¢, (c. 24 —32).

3.1. CymHOCTE MaPKMHAIBHOTO aHATN3A

MapkHHAIH3M — SKOHOMHMYECKas TeOpHs, OOBACHAIOIAA IKOHOMHUYECKUE
fipoueccsl M ABIEHMSA, HCXORA H3 [pEJeNbHBIX BEIHYHH HIH COCTOSHHM.
Map:xaHaTH3M ornepupyer TaKHMH MOHATHSIMH, KakK TipenenpHas
TIPOU3BOAMTEILHOCT, TpENENbHbIE H3NCPKKH, NpeleNsHas [ONe3HOCTh U T.A.
MapkyHaNM3M 1IHPOKO HCNONB3YET DKOHOMUKO-MATeMATH4eCKHE METONBl U
orypaercs Ha KOJIMYECTBEHHBIH aHanU3.

MapxkuHaabHEIH aHaAu3 — aHanM3, OCHOBAaHHBIA Ha MCIOJIB30BaHUH
NpeenbHBIX  BeNMYMH  (OTHOCHMTENBHEIX  IIPUPOCTOB) ANS  HMCCIEINOBAHUS
IKOHOMHMYECKHX mpoueccoB. CornacHO MapXHHANBHOM AOKTpHHE, XO3AHCTBEHHBIE
MHIUBH/B TPHHHMAIOT peUIeHUs, HCXOAA U3 CTpEMIIeHHS AOCTHYEL MaKCHMAIbHOH
HpeIeNbHOM MONe3HOCTH (NApUpalleHys IONe3HOCTH Ha ENMHHIYY 3aTpavyuBaeMbiX
pecypcoB).

EctecTBEHHO, YTO A ONpenelieHHs NpPENCIbHBIX BENHYMH KOHOMHYECKHX
nokasateneifi  HeoOXOAMMO MNpUBJICYEHHE  IKCTPEMAIBHBIX  FMPHHIMIIOB  MX
IIPOrHO3UPOBAHUSL U WCTIONB30BAHHE, K COXANEHHUIO, TOr0 OTPAHHMYEHHOro oOhéMa
unopManuH, KOTOPLEIH MOXHO cobparh U NpOAHANIN3UPOBATH NpU HAOIIOJNEHHU 32
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COCTOSHHMEM CHCTEMH! B KBA3HPABHOBECHOM COCTOSHHM 33 CPaBHHTENBHO KOPOTKU
nepyo.

ECTeCTBEHHO, MpH TAKOM [IOAXOfE HEOOXOAMMO HCIIONB3OBATE IKOHOMHKO-
MaTeMaTuyuecKye MeTobl ¥ afieKBATHHIH aHATMTHYECKUH anmapar.

Uctounnxom undopMaums A7 MapKUHANBHOrO aHANMM3a  ABAAIOTCH
pesyJibTaTHl HabmoXeHMH 3a dKOHOMHUecKHM mpoueccoM. [lpu ucnonssosanmu
BEPOSTHOCTHOTO MOJAXOAA JJii OUEHKM CBOMCTB OKOHOMHUHYECKOH — CHCTEMBI
pPaCcIIONaraoT, KaK MPaBuIlo, HEMOMHON HHpOPMAIEH O MEXaHU3Me tdopmupoBaHus
cnydaiiueix  BenuuuH. OOBIMHO HEM3BECTHBIMM  SBJIAIOTCS JIMLIL  HEKOTOpbIE
XapaKTepUCTHKH (CPEIHHE U JMCTIEPCUOHHDIE OLEHKW) H OTPAHHHEHHS HEKOTOPBIMU
npesienaMyu 061acT BO3MOXKHBIX 3HAUEHHUH CIy4aiiHOH BETHIHHBL.

HesHanue 3aKOHOB pacrpefieeHuss CIyYaWHbIX BENTHYHH HE MCKIoHaer
BOIMOXKHOCTH HX BHI0Opa M3 MHOXeCTBA JIOIMYCTHUMBIX Ha OCHOBE HCMONEB30BaHWA
mep HeonpenenénHoctn. OCHOBHOE HCXOJHOE NOJIOKEHHE TEOPUM BEPOSTHOCTEH
(MaTeMaTHuecKoil CTATHCTHKM, TeOPUH MH(OPMALMH) NpeANKCHIBAET BRIGUpaTh W3
MHOXKECTBA  XApAKTEPH3YIOLIMXCH  3aJaHHBIMM  CBOHCTBaMHM  pacnpelesicHui
(YZOBJNETBOPSIOWMX 3aJaHHON CHCTEME OrpaHHYeHWH, HAKNaJbIBaeMbiX —Ha
clyuaiiHylo ~ BeNMumHY) TO, KoTopoe obnajaer  mHaubonslueir  mepoit
HEOIIpe/IeNeHHOCTH (MaKCHMANBHON 3JHTponuel). JTa KOHLUEMUMA W3BECTHA MNOJ
Ha3BaHWEM MIPUHLHIIA MAKCHMYMa HEOTIPE/IeNICHHOCTH.

Pacnpenenenue, oGnajgaoiee HauGosbiuei SHTponMell NPH oNpeneNeHHbIX
OrpaHMYeHHsIX, Ha3bIBaeTCs IKCTpeManbHbiM. C MareMaTHYeCKOH TOUKM 3pEHUs
NpUMEHEHUE MNPUHLMINA MaKCHMyMa HEONPEAEEHHOCTH MPHBOAMT K PEUICHHIO
JKCTpeMaNbHBIX 3a/a4 NPH OrpaHuYeHHsX, o6ycnOBIeHHbIX (OpMOil 3anaHKA
BEpPOSTHOCTHBIX XaPaKTePUCTHK M OGJIaCTEIO 3HAYEHHH Cily4aifHOH BeTHYHHEL

3.2. TeopeTHYecKHe OCHOBBI AHAJTHTHYECKOTO aNNapaTa MAPKHHAJIBHOTO
aHann3a
3ajaud  oueHKM 3(PEKTUBHOCTH DIKOHOMHYECKMX CHCTEM Ha OCHOBE
Map>KMHAJIGHOrO aHalp3a MOTYT ObITh CQOPMYNHPOBAHL! B TEPMHHAX TEOPHH
TNOPSIIKOBBIX CTATHCTHK.

C 3To#M WenbiO TPUMEM HEKOTOPhIe BCIOMOTAaTeNbHbie CBEACHHA M3 TEOPUM
MOPAAKOBBIX CTATHCTHK. MCXOMHBIM MatepuanoM mjis CTATHCTHYECKOrO aHal3a,
MONyYeHHEIM B pe3yNbTaTeé NPOCTOro CIly4aiHOro BbIOOpa U3  reHepalbHOM
COBOKYIIHOCTH, OfpejenseMoil  CiaydaiHodl  BENMYHHLI X ¢ Oyuxuuei
pacnpenenenus I {x), cnyxur BeGopka xoeusoro obnéma 1

X1, XX,
yl’IOpH}IO‘{CHHaﬂ 110 BEIUYHHE NOCIeAOBATEILHOCTD BBI60p0‘{HLIX 3Haqun171
n n n
xWexWe <x
1 2 n
HA3bIBAETCH BAPUALHOHHBIM pszoM. ECIM MCXO[HOE pacnpenelieHHe TeHepanbHOH
COBOKyHHOCTPI F(x uMmeeT HJIOTHOCTH f(x), TO pacnpe[xenel-ll/le YJIICHOB
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n
sapuanmonHoro psnma X En) , m=1,2,...n (NOpANKOBRIX CTATHCTHK) HMeeT
11JIOTHOCTh :

_d, (") — ___nL e EFm-1 h—m
dele <x _(m—ll(n-m)F (x)[l—F(x)] f(x], (32.1)
DyHKUHA ~ pacnpefelIeHHs]  OKCTPEMAalbHOM  BENHYMHBEL  OJHO3HAYHO

onpenensiercs (QyHKuMeH pacrpejesieHMs MCXOQHOM  CNy4alHOM  BEJMUHMHBL
Orpanuuennas  HHQOpMalMs O  CTATHCTHYECKMX CROMCTBaX  reHepaibHOR
COBOKYIHOCTH MOPOXJaeT HEOOXOAMMOCTh HCMONB30BAHUSA NPUHLMIA MaKCHMyMa
HEONPEJIEACHHOCTH W BBEACHHME B PACCMOTPEHHE IEAOr0 KIACCa IKCTPEMAbHBIX
pacrpeieNeHAH IKCTPEMAIBHEIX BEIHYHH.

Jnddepennmansnoe ypasHenne, onpejensioliee (QyHKUMIO pacnipeieieHus
Fn X) HamGosnbwero 3HaucHHA ciy4alHOHl BeNUYMHBI U3 BLICOpKU 0GbéMma M
(byHKUMIO THIIEPHOPMAILHOTO pacnpe/e/ieH s ), HMEET B

noz[F,, (x)]'n_;”lﬁn (x)+(x-m) F (x) =0, (3.2.2)

2
rae M u 0 — MaTeMaTHYECKOE OXHUIAHHE U AUCTIEPCUS COBOKYITHOCTH
cny4afiHbIX BEIUYUH.

Henmunehnoe nudpdepennmansaoe ypasrHedus (3.2.2) yaoBneTROpaeT
CCTECTBEHHBIM KPA€BhIM YCIIOBUAM

F, [~0}=0, F, [0}l
W eMy COOTBETCTBYeT QyHKUMs pacnpenencaus F (x) HCXOHHOH ciyuyaiiHOH

BEJIMYHUHEI, onpeacngemMas B pe3ynpTare pelcHus
IIHQ)CI)CPCHIII/]MBHOI‘O YPaBHEHHS C TEMH XK€ KPAaCBbIMH YCIOBHAMHU

no’kF (x)[Fn (x)r “lin (n—1)0'2 [F (x)}z [F (x)}' -2 F,, (x)(x——m):O .

3.23)
Vparnenus (3.,2/.2) H (3.,2.3) HepaspelInuMEl B KBaapatypax npu H#1. Ipu
n—1 ypasuenmmio (2) ynopnerBopsieT (QYHKUMS HOPMAIBHOTO pacrpeneneHus ¢

llapaMeTpaMu Bl u 0'2.
IMpu GonplIMX 3HAYEHHAX apryMeHTa (x >3o) (QyHKUWSs THNEPHOPMAILHOTO

pacnipenenenns I (x) ACCHMMIITOTHYECKH CTPEMHTCS K (YHKUHM rayccosa

CeyIoLIero

pacripenesicHus ¢ napaMeTpaMu (m,n (o} 2).
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Tabnuya 3.1. 3navenns GyHKIUHH MIEPHOPMAILHOIO pacnpeleIeHH s H ee
napamMerpos

x | R | KO | BR) | Rk | RE)| R | ) | AE)| FE) | Fk)
-2.0 |0.0228 { 0.0005
-1.8 | 0.0360 | 0.0009
-1.6 {0.0543 | 0.0063
-1.4 10.0803 ] 0.0181 | 0.0005 0.0003 | 0.0002
1.2 | 0.1151 | 0.0339 | 0.0017 | 0.0006 |0.0013] 0.0001 | 0.0002 }0.0005 | 0.0003 | 0.0002
-1.0 | 0.1587 | 0.0641 | 0.0083 0.0018 | 0.0017 | 0.0030 0.0025 | 0.0058 | 0.0048 | 0.0046
-0.8 | 02119 | 0.1090 | 0.0402 | 0.0225 |0.0197| 0.0244 0.0244 | 0.0311 | 0.0310 { 0.0308
-0.6 | 0.2743 | 0.1664 | 0.0923 0.0691 | 0.0635| 0.0672 0.0670 | 0.0708 | 0.0708 | 0.0707
-0.4 | 0.3446 | 0.2329 | 0.1561 0.1285 | 0.1191 | 0.1197 0.1169 | 0.1169 ] 0.1162 | 0.1160
-0.2 {04207 103053} 0.2264 | 0.1935 | 0.1800| 0.1768 0.1683 | 0.1660 | 0.1634 | 0.1632
0.0 |0.5000 | 03804 | 0.2993 | 02612 [0.2431| 02355 | 02210 02162} 02116| 02114
0.2 |0572210.4555| 0.3723 | 03289 | 03062| 0.2943 | 0.2737 {0.2665 | 0.2598 | 0.2596
0.4 | 0.6554 | 0.5285 | 0.4435 | 03951 |0.3681{ 03521 | 03256 |03161 (03074 | 03072
0.6 | 0.7257 05967 | 0.5115 | 0.4589 | 04278 | 0.4061 | 03762 |0.3644 | 0.3539 | 0.3537
08 |0.7881 1 0.6615 | 0.5754 | 0.5191 |0.4847| 0.4617 | 0.4250 | 0.4113 | 0.3990 | 0.39888
1.0 | 0.8415 1 0.7195 | 0.6346 | 0.5756 | 0.5385| 0.5128 | 04718 |0.4563 | 0.4425 | 0.4423
1.2 ]0.8848 | 0.7710 | 0.6886 | 0.6280 | 0.5889 | 0.5609 0.5164 | 0.4994 | 0.4842 | 0.4841
1.4 109191} 0.8160 | 0.7375 0.6761 | 0.6357{ 05060 0.5587 |0.5404 | 0.5240 | 0.5239
1.6 |0.9451 | 0.8545 | 0.7810 | 0.7199 | 0.6789| 0.6482 0.5986 |0.5792 | 0.5619 | 0.5618
1.8 10.9640 | 0.8869 | 0.8194 | 0.7595 | 0.7185| 0.6878 0.6361 | 0.6159 | 0.5979 | 0.5911
2.0 | 09771109137 | 0.8529 | 0.7949 |[0.7546| 0.7229 0.6711 | 0.6504 | 0.6318 | 0.6317
2.2 109860 | 0.93541 08817 | 0.8263 |0.7972| 0.7557 | 0.7038 | 0.6827 | 0.6637 | 0.6663
2.4 10991709527 | 0.9063 | 08540 | 0.8165| 0.7857 | 0.7341 |0.7128 | 0.6937 | 0.6936
26 10995209662 | 0.9271 | 0.8782 |0.8427| 0.8129 | 0.7621 |0.7409 | 0.7217 | 0.7216
28 09973 | 09766 | 0.9444 | 0.8992 | 0.8660 | 0.8374 | 0.7878 | 0.7669 | 0.7478 | 0.7477
3.0 109985098441 0.9586 { 09172 | 0.8865| 0.8594 | 0.8115 |0.7909 | 0.7721 | 0.7720
3.2 109991 {0.9902 | 09702 | 09328 | 0.9044 | 0.8790 | 0.8331 | 0.8131!0.7946 | 0.7946
m 0 0.4634 | 0.6865 0.9764 | 1.1355 ] 1.2458 1.4656 § 1.5504 1 1.6748 | 1.6792
ol I L1077 § 1.1394 1.6622 | 2.0190 | 23316 | 2.9620 33127 {3.5722] 3.6438
s cTaBpapTHBIX  yCHOBHIM (m:O, o) =1) 3Ha4YeHUsT  PyHkimu

TMIIGPHOPMA/ILHOTO paclipeie/IeHnss U WX TlapameTpoB M u O B Ge3pasmepHoii
OTHOCHTENbHOM dopMe npeicrasiens! B Tab. 3.1.

MoxHo nokasate, uro auddepeHUHATEHOMY  ypaBHeHHIO 3.2.2)
COOTBETCTBYET HeiluHedHOe guddepeHUMalIbHOE YpPaBHEHHE  OTHOCHTENBHO
KBaHTHIBHON QyHKIMM X

n—-1 .o 2
—d°X dx
no-zp n gp )— (p ) [X(p)—m]zO (3.2.4)
dp dp
C rPAHUYHBIMK YCIOBHAMU
p=1,X(p)=o,
p=0,X(p)=—. (3.2.5)
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Jns cranaapTHLIX yenoBuit (m=0, o =1) 9TO YPaBHEHHE UMEET B

npir}%(f_)_)((p) flz’g) 2_

peul€HHe KOTOPOro, IPeICTaBJIEHHOE B BUjIe pana, ciaeaywouniee:

3 1-2n 3

dx(p) p* 1 [dx(p) p* (1-n) dx(p)

X(p)=p—"M) £ 1 |41\D) £ T p o |Z2P)
(P)=p dp 0+3! npy | dp o a2 P,

(3.2.6)

0
v (327
3Havuenus xoadduumentos ———2 » IONlyYeHHbIE B Pe3yNbTaTe PeIleHMs
dp |Po

HCXONHOI'O YpaBHEHHS, NPEeACTABICHb] B Tabm. 3.2,

Tabnuya 3.2. 3nauenne xo3dpduunenton

n 1 2 3 4 5 6 7 8 9
ax(p)
—_— 2,648 | 2,727 | 2,940 | 3,158 3,389 | 3,784 | 3,967 | 4,139 4,141
dp po ’
PO 0,3804 | 0,2993 | 0,2612 0,2431 | 0,2355 | 0,2210 | 0,2162 02116 | 0,2114 ]

@yHKUMS KBaHTHIEH THIEPHOPMATIBHOTO pacTipeieNneH s ACHMIOTOTHYECKH
(npaxtiueckn npu 7>10) npubmmkaercs x byHKUAH

XP=«/j2;,/—EiilnP§, (3.2.8)

rne Ei (ln P ) — HHTCTpaIbHAK [I0Ka3aTeNbHas GyHKUMS, apIyMEHTOM KOTOpoii
ABNACTCS HATYPAbHBIA J0rapH(M BEPOATHOCTH D).

s a2 n
Marematuueckoe OXHIAAHNE U AUCHEPCUSA CAYIANHOW BEIIMUMHBI X '(‘ ) ANA

MPEENLHOTO MHTIEPHOPMANBHOTO PacipeieleHHs ONPEReNIOTCS 110 bopmynam

1
ExOkmsovan [Eilin p)dp=m+0.69972n
0
1 1 2
D=2no?{ [[-Ei(in p)ldp-| [JFEi(ln p)ldp | =
0 0

=210 (2-0,69972)<3,0292 o>,
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Tabruya 3.3. 3navenns GpyHKUnH npeeiLHOrO ruNepHOPMAIEHOTO

pacnpene.rlelmﬂ

% F,(¥) X F (%)
0,1 0,0230 1,6 0,830
0.2 0,0707 1,7 0,858
03 0,126 1,8 0,873
0,4 0,192 1,9 0,904
0,5 0,259 20 0,921
06 0,326 2,1 0,936
0,7 0,393 2,2 0,949
0.8 0,457 2.3 0,959
0,9 0,518 2.4 0,967
1,0 0,573 2,5 0,975
11 0,628 2,6 0,981
12 0,676 2,7 0,985
1,3 0,722 2,8 0,988
14 0,762 2.9 0,992
1,5 0,798 3,0 0,996

B T1ebn. 3.3 npencraBieHs!  3HadeHus  QYHKUMM  NPENENbHOTO
IROEPHOPMAILHOTO  pacHpefeneHus F_ x), apryMEHTOM KOTOPOrQ SBIAETCH
BeJIMYHHA

~ X—mMm

X= .
on

TpH peleHnH NPaKTHIECKHX 337124 €/BA I MOXHO HANIEAThCS HA [TOJIHOTY
undopmauu 06 HcXoHOH ClTy4alHOW BelUUHHE, o0eceunBaoLLy 0 BO3MOXHOCTE
OILIeHKH GoJiee BEICOKUX MOMEHTOB €€ paclpe/iciICHUs.

Ipumep. Cpensee BpeMs Ha MOATOTOBKY M3JIEUs notpebuTEMO COCTABIAET
100 fweii, cpemmexBaapaTHdyeckoe OTKiIoHeHue-10 muedt. Ilate roipa3ieneHui
OJHOBPEMEHHO TPUCTYIHIN K MOArOTOBKE NApTHH U3 5 u3gennit. Tpebyercs HaliTn
BEPOATHOCTH OAFOTOBKH BCEH MAPTHH M3JENHi K MOMEHTY BpPEMEHH t =120 pHeii.

Pemenue. ITycts F° (t ) — ¢yHKUMA pacTpejeieHuss BPEMEHH IOArOTOBKM
U3feJiHs K OTIpaBke (3aMeTHM, 9TO MO YCTOBHIO 3aJa4ui 3aKOH pacripe/ieslenus

BPEMEHH MOJATOTOBKH u3fienns He 3aian). [IycTh f; — BpeMs MOATOTOBKH M3/ICIHS
nepBbpIM NofpasaenenueM, [, — BropbiM K Tak panee. Toria nocnenoBarenbHOCTh

tisty,...,ls sBASETCS BHIGOPKOH HE3ABUCHMBIX OMHAKOBO PaClpeeNeHHBIX
citydalfHbIX BeU4HH. ECIIU YHOPAIOUMTS 3TY NIOCAEA0BATE/ILHOCTE 110 BETUIHHE

(5) <45 (5)

LSty LS8,

(5)

TO pacipeneneHye KpaHero €ieHa BApHALMOHHOTO psa fs

FO=F3()=P{O <)
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" 5
oNpeneaseT BEPOATHOCTh TOMO, YTO Cly4yanHas BEIUYUHA t§ ) 6yIlCT MEHBILIC YHcaa
{.

ITo ycnoswuio 3a1a4u Tpebyercs HaiTH
5 .~
Fy(t)}=P{9<120 geit)
HeprJlHO 3aMETHTD, YTO TaKad cXeMaTHuzallia BEPOATHOCTHOIO JKCIICpUMECHTA

lipeAnojlaraet MCIIOJIb30BaHHE IJIA  pacueTa BEpPOATHOCTHU P{tg5)<1 20 MHH.}

()YHKUMH HNIEPHOPMANIBHOTO PACTIPE/IENIEHHS C IlapameTpoM H=J .
[Tepexons k HOPMUPOBAHHBIM CTAHAAPTHEIM BeJIHYHHAM

x:tvm:120~100:2’0’
o 10

110 TabJTuIte FTHIIEPHOPMAIBHOTO paclipefeneHus s X =2,0 Haxonum
F(2,0)=0,7546.

Hcnonn3oBaHue TIPEANOJIOKECHNASI O HOPMaJBbHOM 33aKOHE pacHpeaeIieHUst
BPEMEHUN NOATOTOBKH W3ienui 1aeT SBHO 3aBhlIIIEHHBIH pe3yapTart:

®>(2,0)=0,891.

Bonpocekl A8 caMONpoBepKH N0 pa3zgeay 3

1. B uem 3aKm04aeTCA CYUHOCTh MAPKHHAIBHOIO aHajiu3a IKOHOMHYECKHX
cucteM?

2. Uro sBIseTCA HCTOYHUKOM WH(POPMALIMH ISl MAP)KUHAIIEHOTO aHaIn3a?
3. Kaxo¥i ananuTHYecKMd armapaT MCHONB3yeTcs ANd MApXHUHATBHOIO
aHanu3a?

4. Yro Takoe BeiGopxa? Kak no BeIGOpKe CTPOWTCA BApHALMOHHbIN paa?

5. Kak onpegensierca dyHKuEs pacnpeneneHus HauOoIbIIEro 3HaYeHUA?

6. Kak uHTepnpeTHpoBarh pe3ynbTaThl pacyeToB, IPHBEJEHHBIX B NIpuMepe?

PA3ZIEJI 4. MeToanl ¥ MOAEIH aHAJIHA32 JHHAMHKH YJKOHOMHYECKHUX Npoueccos

BBeaenune
B naxHHOM paszene BbIBOASTCS OCHOBHBIE YPaBHEHMs AJIS aHANM3A JMHAMHMKY
IYKOHOMHYECKHX TpOLECCOB. PaccMaTpuBaioTcs MaTreMaTHYECKHe MOZENH cripoca
B3AMMO3aBHCHMBIX U B3aMMOJIONIOTHSAIOIIMX TOBApOB.
[Mocne u3yuenus JaHHOIO pasziesia PEKOMEHIYETCsS OTBETHTH HA BONPOCH Ul
CaMOIIPOBEPKH U Ha BOIIPOCH! TeCTa 4.

B cmydae ecnm oTBeTH Ha Kakue-1H60 BOMPOCH BLI3OBYT 3aTPyAHEHHE MITH
HCYBEPEHHOCTh, PEKOMEHIYETCS NpO4UTaTh yueOHoe nocobue: MapTeienko, JLA.
"JKOHOMMKO-MATEeMaTHYECKUe METOABI B CHCTEMHOM aaim3e. KOHCHEeKT JeKIuii:
/JLA. Mapreinenxo. — CI16.: Mzx-so C3TV, 2008. — 82 c., (c. 32 - 42).
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4.1. MaTeMaTH4YeCKOe MOAeJIHPOBaHHE CIIPOCA B32aHMO3ABUCHMBIX. H
B3aHMO/OTOJIHAIOIIHX TOBAPOB

O6BEM crpoca TOBapa 3aBMCHT HE TONBKO OT UEHBI, HO M OT pAla IpYrux
{paxTopoB. POPMUPOBAHHE CIIPOCA HA PHIHKE CYIUECTBCHHBIM obpa3om onpeenseTcs
B 3HAYUTENBHOI CTEMEHN HATMYMEM B3aMMO3aBUCALIAX (KOHKYPHPYIOIIHX) TOBAaPOB.
Jins onmMcaHus MpoLecca B3auMoneicTBus 00BEMOB CIpOca HAa TaKWe TOBAPhL C
UENBIO  NPOrHO3MPOBaHHS  NPENCTABIAETCA  Lenecoo0pasHbIM — MCIONBb30BaTH
aHAJIUTHYECKHE MOJIEIH.

OCHOBHO# BOIPOC, KOTOPbIH pelaeTcs MpH [OCTPOSHHH aHAJHMTHYECKUX
Mojesneil, COCTOMT B YCTAHOBJCHHWH CBS3YM MEXAY BO3MOXHBIMHM COCTOSHMAMHA
CHCTEMBI H TEMH H3MEHEHHAMH, KOTOPhIE B HEHM IPOHCXOAAT.

Haubonee o6iMM BHMAOM AHANMTHYECKHUX MOJENeH sBIAETCH CHCTEMA
nuddepentmanbHbIX yPaRHEHHHA BUAA

xX= fl(xl,xz,u,t)

A;'.2 =f‘2 (xl ’x2 ,V,t)
COOTBETCTBYIOLIAsl CXeMe B3aHMOJEeHCTBUMI Opyr Ha Apyra ABYX KOHKYPHUPYIOLIMX
BHJIOB TOBapoB.
B cucteme (4.1.1) npuHsATH crneayionme 0003HaAUCHUS:
X1,X7 — cpeAuue 3HaUeHUs 0OBEMOB CIipoca Ha TOBapbl;
U,V — ynpabjieHus.

4.1.1)

duznvecKril CMBICH YIIPaBIeHHH MOXET ObITh Pa3IHYHBIM B 3aBUCHMOCTH OT
neneil uccneqoBaHUs (HaNpUMep, M3MEHEHHe LieHB], YIyHICHHE NOTPeOUTENbCKHX
CBOMCTB H Jp.). YpaBHeHHs NORZoOHOTO pojJa MONYHWIIM HA3BaHHE ypaBHEHHH
JMHAMUKH CPEJHHMX M HALLIM AOBOJBHO [IUPOKOE PacHpOCTPAHEHHE MPH OMHCAHHH
BOOPYXEHHOH GOpbObI, IKOIOIrHYECKHX NPOHEccoB M T. A. JlocToMHcTBOM Moaeneh
3TOro Kilacca spisercs yqo0CcTBO aHalu3a Noly4aeMbIX Ha WX OCHOBE pe3ylbTaTOB H
yu€Ta BIMAHUA KOKHKOro GaKrTopa U3 UKUCIIa YUHTHIBAEMBIX HA XOA U HCXO[ MpoLecca
(BO3MONKHOCTS ONMyHaTh petieHus B o6o3pumom Brsie). Henoctatkom atux mosenei
ABNAETCH HEODXOJUMOCTE MPOBEAeHMHs GONBILIO NMOATOTOBUTENRHOMR paboThl And MX
MOCTPOCHUS.

[lpn noctpoeHun MofgelH B3aumojeiicTeus 0OBEMOB  CIPOcOB  ABYX
KOHKYPHPYIOIUMX BHOB TOBapOB BOCTIONL3YeMCs CIEAYIOLIHMU JONYIEHHAMH.

CoctaB Kaxao¥ IpYNOBl TOBAapoB SABJISETCS ORHOPONHBLIM 11O LIENEBOMY
HA3HA4YECHHIO U UMeeT HauanbHOe 3Hadenne X o] 1 Xp-

Tpouecc peanu3alvy TOBApPOB MNpeACTaBisfeT COOOH MyacCOHOBCKHH MMOTOK,
TIOIIOJIHEHKE COCTaBa IPYINIibl TOBAPOB HE MPOU3BOJHTCS.

Kaxnast eaunuua TOBapa CTOpPOHBI Sl OKBUBAJICHTHA €IWHULE TOBapa
CTOPOHBI S2 (nokynartens BRIOUpAET UM TOBAp Xy unu Xo).

BpemeHeM peanu3anvi €ANHHUIIBI TOBapa MOXHO npeHerellb IO CPABHECHHIO C
obuweit NPOAOIDKHUTE/IBHOCTBIO pealu3alii BCeH COBOKYITHOCTH TOBapoOB.
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B mo00i#f MOMEHT BpeMEHH CYMMAapHas YHCIIEHHOCTh TOBapOB KaXmoil

CTOPOHBI IIPONOPLHOHANIbBHA HE cnyqai/’mOMy YUCJTY OCTABLIHXCA TOBapoOB, a €ro
CpeAHHM 3HAYCHHAM (MaTeMaTH‘{eCKOMy O)Kl»‘lﬂaHHIO).

JIns BeIBOJa ypaBHEHHH BBEIEHHI cileayonme o003HaueHus:

X| - cpemHee 4HMCNO eIMHHMII TOBApa CTOPOHBI O, PeATH30BAHHBIX K
MomeHTy [

X5 —roxe ans croponst Sy ;

/11 — e THHIYHBIH 00BEM cripoca JUIA CTOPOHEI S1
21 Qo
X,(0)
2,2 — ¢ IHHUYHBIH 06BEM crIpoca NI CTOPOHDB Sz .

JUIss MpOM3BOJILHOTO MOMEHTAa BpeMeHH ! «IpHpalleHHe» Benwumubl X 3a
spems Al coctaBut

AX 1= -'ﬂ.zX lAt
(BEsTMYMHA X, 1 3a Bpems At YMEHBIIAETCA HA BENWYMHY, PaBHYIO CpeJHEMY HHCIY

peain30BaHHBIX ToBapos X 7).

OcyuiecTBisist IpeaeJIbHBINA nepexoy, At —)0, NOAYYUM
X=1X; (4.1.2)
X 2= /‘{1 X 1.

Cucrema ypaBHenwil (4.1.2) pmomyckaer o600lieHMs M pelleHWe 3aiavd
COMOCTABNECHUS TOTPEONTENBCKIX CBOHCTB TOBAPOS.

IotpeOuTenbekiie CBOHCTBA KOHKYPHPYIOINMX BHIOB TOBapOB MOryT ObiTh
OlleHEeHBI KaK ¢ NTOMOINEI0 0600IEHHBIX, TAK M YacTHLIX Ioka3areneii. O6o61mEHHan
OlleHKa MOTPEOUTENBCKUX CBOWHCTB TOBapoB TpedyeT Takoro HHGOPMAIMOHHO-
MeTOAHUECKOTO ofecriedenns, KOTOpoe MO3ROJIANO OBl YHeCTh BCIO COBOKYTHOCTH
OCHOBHBIX KayeCTBEHHBIX M KOJHYECTBEHHBIX XapaKTEPHCTHK, OINPEAesAOmnX
MnoTpeOUTENBCKU  0OAMK  ToBapa M €ro  B3aWMOCBA3b € JAPYTHMM
B3aHIMOJIONOIHAIOIMMH TOBAPaMH 1 CHCTEMOM CEPBUCHOrO 00CITY)KMBAHUS.

4.2. KoapduiueHTH CONZMEPHMOCTH TOBAPOB
OpuuM U3 000OWEHHBIX NOKasaTeNnell NOTpeOuTesbckoil >hPeKTUBHOCTH
TOBapoB ABnsercd koddduuuenT comsmepumocTH. Kosdduiuent cousmepumoctu
MOJKeT OBITH MONYYEH B IIpoLecce MOIENMPOBAHHA WIH aHATH3a PHIHOYHOTO clpoca

NyTEM 3aMeHBl HEKOTOPOro KOJMYECTBA TOBApoB X, TAKHM XK€ KOAMYECTBOM
ToBapoB X[, MPUHATHIX 32 6a30Ble (ITANOHHBIE), KOTOPOEe OBECNeYrBaeT B LENOM

norpeGHOcTh  pBIHKA. B oTOM  ciyyae  kodd@HIHEHTOM  cOM3MEpUMOCTH
PACCMATPUBAEMOro TOBapa OYAeT OTHOLICHHE YHCTA BBEJIEHHBIX HTAIOHHBIX eHHHL

ronapa X[, k uncny BelBeeHHbIX X,. Jlanee MOCTAapaeMcsi KOHKPETM3MPOBATH
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OCHOBHbIE TPHHLHIEI PUMEHEHHUS MAaTeMaTHYECKOTO MOJENUPOBaHU [T pacuéra
0606 HEHHEIX KO3Q(UIIHEHTOB COH3MEPHMOCTH KOHKYPHPYIOILHMX BUXOB TOBapOB.

PaccmoTpuM MPOCTERILYIO JHHAMHMYECKYIO MOMENb B3AUMOIEHCTBHS IBYX
Bi0B ToBapos X| u X (4.2.1).

X=X,
Xy =2 X;. (4.2.1)
[penmonoxuM, 4To AJIs TOBapa X 2 cymecTByeT 0606IEHHEIH K0adUIUEeHT
COM3MEPUMOCTH (B KadecTBe 3TaNoHa GyNeT B3sAT TOBap X, 1)- Torna cnpasennuso
CJICI[)’}OIIICG HpeIICTaBJ’ICHHC
X, =bX;. (42.2)

HUcnonssys cootHomenus (4.2.2), cucreMy aubQepeHIMANBHbIX yPaBHEHUH
(4.2.1) MOXHO 3alIUCaTh B BUIE

Xl =—/11X2b
sz :—lle

Conocrapnesne Kod>QPUUHUEHTOB B AUQQepeHINaNbREIX  YPaBHEHHIX
103BOJIAET ONPERENUTSH KO3bDQUIHMEHT CONBMEPHMOCTH CASAYIOTUMM 00pazoM

Opx, X,
QDX ) X 01
Takum 06pazom, 0600eHHBIH KOIQOUIMERT COU3MEPUMOCTH TOBAPOB IO
NOTpeGUTEIBCKHM CBOUCTBAM ONPE/IEseTcs KaK KOPEeHb KBANPATHHIA U3 OTHOUEHUS
00'5EMOB CIPOCA ¥ OTHOLIEH S IePBOHAYANBHBIX YHCIEHHOCTEH,
Ha ocHoBe ypasHenuil (4.2.1) MoryT OBITE COCTaBJICHBI MOJENA AMHAMAKY
PBIHOYHOTO  CHIpOCA  MHOTOYHCHAEHHBIX — TpYNN  PasHOTHIIHBIX  TOBApOB,

OCYILECTB/LIIOUIMX ApYyr Ha Jpyra KOHKYPHpyIOLlee HIH CTHMYIApYyloiee
BO3/IeHCTBHE.

Tak, Hanpumep, JUHAMHKA PHIHOYHOTO CIPOCA ABYX KOHKYPHPYIOLIMX TPyl
TOBapOB S (X ,-) u S (X j ), HCXOAHOr0 COCTaBa

Xoi (i=L,...,n) u Xo; (j=1,...,m)

MO3KeT OBITH ONKcaHa ciieayrouiel cucreMolt nudbepeHIManEHEIX yPaBHEHUH

(4.23)

(4.2.4)

dx; n
== Y Ay 0yt
dt Pt ij.r j
dy. m
A_L:_Z/inxi ji+vj; (4.2.5)
dt i=1

i=L...,n; j=L...,m,
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B KOTOpOH MapameTphi a,-j(ﬂ j') XapaKTepU3yloT OO TOBAPOB j(i)—ro THNA
cropoH Sy (Sl ), BBIUEACHHBIX JUIS BBITECHEHHS C PHIHKA TOBAapoOB [ ( j)-ro TUNa,
napametpel U (v j) ~ MHTCHCHBHOCTH IIOCTYIUIEHMS TOBapOB Ha pBIHOK,
oGoGmennsie ko3(uumenTsi cpoca A, £Lj; ONPERENSIOT YUCIO PeaNHIOBAHHBIX

TOBapoB i( j)—ro THMA CTOpOH S (Sz) B €[IHHUITY BPEMEHH.

Junamuueckas  mogenp  (4.2.5) 1mo3BomAeT  BBECTH  KOSQQHIHEHTDI

COU3MEPHMOCTH JJI LENOH Ipynnsl B3aMMO3aBHCHMBIX M B3aUMO3aMEHAIOLIHX
‘TOBapOB.

Tak, HanpuMep, yCTh CTOPOHA 9] MMeeT /1 THIIOB TOBApOB, @ CTOPOHa Sy —
M THIOB TOBAapOB, YHCIEHHbIE 3HAYEHWS KOTOPhIX 0OO3HAYCHHB! Yepe3s
X; (l=1,. ..,n) H Xj ( ] =l,...,m) COOTBETCTBEHHO. PHIHOYHOE BO3JEHCTBHE

CTOPOH OIHUCBHIBACTCA JVHAMUYEeCKO#i MOJECIHBIO, KOTOpas Uil pacCMaTpHBaeMoro
cliydas HMEeT BUI

dx; n

dy , m

R Z/ujixiﬁji . (4.2.6)
dt Jj=1

B ycroBmax paccmaTpuBaemod ofwel 3amadd, crpaBe/yiMBO CIEAYIOLIEE
yTBEPXKIIEHHE.

Yreepxpaenne. Eciam  cymiecTBYIOT — KOXDOHLHEHTH  COM3MEPHMOCTH
a; (l=1, cees n) ub j ( j=L..., m) 1S TOBApOB CTOPOH S| 1 S COOTBETCTBEHHO,
TO 3TH KOB(POHIIMEHTEI ONPEASIAIOTCSH U3 CAEMYIOMIEH CUCTEMbI YPaBHEHUiA

1 2 1
_bl“jz::lai’lljaljzn‘ Zlbi:uijﬂij;

aj-=

bh. m n

by i=1 i=1

anm n

-t ij,uljﬂlj“ ij.uijﬂij =0,
a1j=l j=1

i=..,n; j=1...,m.
JoxazatenbeTBo yTBepKIeHHS. JeHCTBUTENBHO, €CH CYUIECTBYIOT YacTHHIE
nonpdHIMEHTs! conamepuMocTi @; u b j, TO 00OOLICHHBIE TOBAPHBIE NMOTEHIMANBI

" CTOPOH MOTYT OBITh NPE/ICTABICHEI
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ciaenyruuM obpasom

=ax +...+a,X, = Za iX; s
i=1

Zy=by+...+bpym = zb Vi (4.2.8)

Huddeperuupys Z| 1 Z TIO BPEMEHR H nccnenyﬂ crcteMy (4.2.6), 3anuiem
mudrdepeHuMATBHBIEC YPaBHEHUA [UIS IOTEHIMATIOB

—d—l_—za X Ay

dt i=1 Jj=1
dJ—_Zb Zu,,x - (4.2.9)
dt j=1 i=1

C npyrodl CTOpOHBI, MCHHCJIEHHE TOPrOBEIX NOTCHIHAIOB CTOPOH B
SKBHBAJIEHTHBIX E€AMHHLAX [O3BOIAET MPOLECC B3aWMOACHCTBHUA TOBAPOB Ha PBIHKE
onucaTh cleayiomeit cucTeMoii ypaBHeHni, ananoruuHo (4.2.1)

az ==ANZz;

dt

dz __, 21, (4.2.10)
dt

rae A —3ddexTusHblil 00BEM CIPOCa B IKBMBAIEHTHOM HCHUCIEHUH.
He napymas ofIIHOCTH paccyIeHuH, BbIPa3HM 4YHCIEHHOCTR X) U ) H3

otHouieHus (4.2.8)

z n a.
x="t=% —x;
a i=20
n=22-3% Jy. (4.2.11)

C yuéroM (4.2.11) cucreMa nubdepeniuanbHbix ypaBHeHui (4.2.9) moxer
6bITH IPEACTABICHA CREeYIOIMM oGpazoM

m b;
ihlm_'z.aﬂ'llah'~ +Za/llzall Za Z XV

dt i=1 b] j=2 b] j=1 j=2

dz m z) m n q; m n

22 =N b B+ Y b.u ’BZ-—x—szy %
dt ,El it4iPy a, o TV Sa T AT

(4.2.12)
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Conocrasnenue (4.2.12) # (4.2.11) noxrsepxaaer crpaBeIHBOCTh CHCTEMBI
ypaBHeHu# (4.2.7). MoxHO mokasats, 4ro cucrema (4.2.7) j0myckaer onpejenenve
k03¢ (UIHEHTOB  COM3IMEPHMOCTH C TOYHOCTBIO [0 OJHOTO  CBOGOAHOTO
ko>(QHIEEeHTa, KOTOPHIH MOKET OBITH NPHHAT PaBHBIM EIMHMUE 7S TOBapa,
834 TOrO B KagecTBe 6a30BOro («ITaioHar).

4.3. MonenupoBanne AHHAMHKH YKOHOMHYECKHX IPOIiECCOB

Jlng toro, 4tobnl BCKpHITH Oonee rnyGoKHe 3aKOHOMEPHOCTH npouecca
(hopMHUPOBaHUS PHIHOYHOTO CMPOCA CHCTEMBI «TOBAp + B3aHMO3ABHCAIUMI ToBap +
B3aUMOJONOMISIIOWUR TOBap» MU JaTh Goliee TOYHOE ONHCAHME [WHAMUKHA 3TOro
npolecca Ha MPENNOOXHTEIBHBIH IepHo/, B OCHOBY MAaTeMaTHYecKOH Mojaenu
HeOOXOMMO  MONOKKUTh  JudepeHuUansHble ypaBHEHUS THNA OGOGLICHHEIX
YPABHEHHH JOFHCTHYECKOH MOJEIH, YYHTHIBAIOIME IIOMMMO BIHSHHS  YKe
PACCMOTPEHHBIX B AuddepeHIaNbHBIX YPAaBHEHHAX AAHAMUKH CPEIHHX thakTopos,
TAKKE U OrpaHU4EHHOCTH PECYPCOB PhIHKA. AHAIOTHYHBIM OOPa3oM MOXeT GLITh

pacCMOTpEHa K 3aada MaTEeMaTH4YECKOro MOICIHPOBAHUSA B3aUMOJIEUCTRUS cnpoca
W OpEITIOKCHAA

X=X (”1—71351 —a12%, +b12x3);
X2 =x3 (r=7,%—ay %) (4.3.1)
X3 =X3 ("3 —;/3x3~a31x1).

B cucreme (4.3.1) xospduumentsr @ u by w T XapaKTepU3yroT
KOHKypUpYIOLlee WM CTUMyIupylowee B3aumopelicteue tosapos X, X5 n
B3aMMoonoHomux tosapos X, X3.

llonyueHHbIe MOAEIH YUHTHIBAIOT BIMSHHE OCHOBHEIX (PAKTOPOB Ha IMHAMMKY
cnpoca Ha phbIHKe, ABIAIOTCA Haubonee oOmMMH, HO TpeGyloT mnpuBIeYeHHs

LOCTaTOYHO HAMEWHOM CTATHCTHIECKOH WHAOPMAIMH JUIS ONpPENENeHHA CHCTEMBI
ko3 punrHeHTOB.

Kosdguuuents: ¥ M} xapakTepusyloT BO3pacTaHHe CIpoca 110 Mepe

HAKOIUICHUA TOBApPOB M UCYEPNaHUs PECYpPCOB pPhbIHKA IO Mepe €0 HachilieHus. B
MIIC&J'IHSHpOBaHHOﬁ H30ﬂHpOBaHHOﬁ CHCTEME IJIL OQHOrO TOBapa YCTaHOBHBUIEECS

v
3HAaYCHUE CrIpoca paBHO —.

Vizyuenne oGuux Moneneil IMHAMUKHM PBIHOYHOTO CIIPOCA B3aUMO3ABUCUMEIX
H B3aMMOJOMOJIHAIOIIMX TOBAPOB BCTPEYAET 3aTPYOHEHHS AHAIUTHYECKOro M
BEIMUCTUTENBHOTO xapakrepa. TlosToMy npexactaBnsetr wunTepec paccMoTpeTh
BOTIDOCEI  IIOCTPOEHUS  pellleHHH  cucTeM  JuddepeHLMANbHBIX  yPaBHEHHIA,
OTUCHIBAIOIINX JAMHAMUKY cripoca B Haubosnee ofbweM cnydae. [l peurenus 31oi
¥/laYd  NpeiCcTaBiseTcs NeNecooO0pasHbIM HCIONB30BAHUE CHEUMANBHOIO Kiacca
oneparopisix psaoB (pagos C. JIx), IOmycKaloIMX MNONyYeHHE AHATUTHYECKHX
pelueHnH 171 GONBHIOTO KPyTa 3a/(ad AUHAMMKY CIIpOCa.
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Perttenue obuieit (HeaBTOHOMHOI) crcTeMbl AU dEepeHIMATBHBIX YpaBHEeHHA

ﬂ_’&zy,.(xi,t); i=1,...,n (4.32)
dt

¢ HavdaJbHbIMH YCJIOBHSMH (x,-)t=0 =Xpj, B OKDECTHOCTAX KOTOPHIX (yHKUMH

V; X;,! ) SBISIOTCA AHANMTHYECKUMM, MOXKET ObITh NPEACTaBIEHO MPH IOMOINH
o ¢V v
CNEAYIOUNX PAIOB xX;= > ——'D b o IR (4.3.3)

p=0 V!
t=0

roe oneparop D nmeer Bux

0 0 0
D=2 W (5nr) 2+ V) 2
ot ox, ox,
PaccMoTpum cucremy muQdepeHNHANBHEIX YPAaBHEHMH, ONMCHIBAIOLIYIO
JHHAMUKY COpoca TpEX BUIOB ToBapoB (4.3.1) ¥ MMeromuX HayalbHbIe YHCIEHHOCTH

Xo1, Xo2, Xo3- [l peanuszanyu npeaaraeMoro MeTofia IOCTPOEHHUS PelIEHuH
3anyiueM onepatop npeoGpazosanus 1)

0 0
D=x (r1 =NX1— A%, +b12x3)a—; +Xx (r2 =YXy =A% )"a‘“ +

1 X

0
0x,
HeTpyaHo 3aMeTUTh, YTO
D'xy=x ("1 —NX1 412X, +b12x3);

D2x =x? ("1 ~NX— A%ty 2353)2 - (7 )+ X2 (" 27V X X, )(—alz )+

BrorauciaeHue NOCHEAYIONMX 3HAY€HWH He BBI3BIBAET INPUHIHIMAIBHBIX
sarpysHenuii. Torma nerxo mnoka3ath, YTO peIlEHHE CHCTEMBI ypaBHeHwuii (4.3.1)
6yneT uMeTh BHA ’

Xy (t)= Xo1 £ lxm (R =71%01 ~a12%02 +by2%o3 )J+
2
+£2“ [xgl (ri=71%01=a12%02 +b12%03 )+

#3035 =73%03 =X e W xos (=73 %03 =By .
AHaJIOruIHO MOryT OBITH NpEJCTaBIEHb! H JPYTHE COOTHOIIEHUS Ui pacuéTa
X2 (t) H X3 (t)
YuuteiBasg, 9To YHcao Ko3h(HIMEHTOB B3aHMoielcTBHs cHcremsl (4.3.1)
paBHo 10, To DOCTaTOYHO MpPOM3BECTH aHaNU3 AWHAMMKH cripoca Oosee ueM B 3-X
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BPEMEHHBIX TOYKAX Ui 3-X 6a30BBIX KOOPIMHAT, HTOGHI MOXHO OBUIO OCYILIECTBUTH
HKCIIPECC-OLUEHKY [TapaMeTpOB CUCTEMB! THdhepeHIMANBHBIX YPaBHEHUIA.
WpenTudukanus 3aK0HOMEPHOCTEH JMHAMMKH CIpOCAa B3AMMO3ABHCHMBIX 1
B32aHMO3AMCHAEMBIX TOBAaPOB B BHJAE COOTBETCIBYIOHMHX CHCTEM YpAaBHEHHI
1H03BOJIMT € MX MIOMOLLBIO OCYHIECTRIIATH IPOrHO3HPOBAHNA PRIHOMHOTO CTIpoca.

Bonpocel A151 caMonpoBepxH no pasaeny 4

1. Qusnyeckuii cmpicn obmux auddepeHUNanbHEIX ypaBHEHHH THHAMUKHA
JIKOHOMHUUYECKHX MPOLIECCOB?

2. Yro Takoe k0o3dPuLHEHT consmepuMocTH ToBapos? OT uero oH 3aBucuT?

3. Qusmyeckuil cmbicn auddepeHNHAIBHBIX YPABHEHHI, OIMCHIBAIOLMX
NUHAMUKY CIPOCAa KOHKYPUPYIOIHHX TOBapOB?

4. Kak onpeniensiores Kod3QGHUMEHTH COH3MEPHMOCTH TOBAPOB?

5. Kako#l ¢usmuecknii cMbBicn uMeOT KO3DQUUHEHTH 0600MEeHHBIX
ypaBHEHHI JJOrMCTHYECKOH Moenu?

6. Kakoii METO, nenecoobpasHo IPUMEHATH npy  pelleHHH
AU depeHMaTbHEIX YPAaBHEHHI TMHAMHUKH PHIHOYHOTO CHPOCa?

PE3/IEJI 5. JxoHOMeTpHYECKHE MOTENH

Breagenne
B nauHOoM pa3ssene pacCMaTpHBAIOTCA OJKOHOMETPHYECKHE MOJENH H
IPOM3BOLNCTBEHHBIE  QYHKUUH, HHOOPMALHOHHO-CTATUCTHYECKUE MeTonbl HX
CTPYKTYPH3allHH Ha OCHOBE PErPECCUOHHOIO aHATU3A.
Ilocne u3yueHNs JAHHOIO pa3jiela PEKOMEHAYETCS OTBETHTh Ha BOIPOCH IS
CaMOIIPOBEPKH H Ha BOIIPOCHL TeCTa 5.

B ciy4yae ecnu oTBeThl Ha KaKHe-1u0O BONPOCH! BHI3OBYT 3aTPYIAHEHHE I
HEYBEPEHHOCTh, PEKOMEH/yeTCsa NpoYHTaTh yieGHoe mocobue: Mapreiuenko, JILA.
"JKOHOMHKO-MaTeMaTHIECKHe METO[bI B CHCTEMHOM aHamm3e. KOHCIIEKT Iekumii:
/JLA. Mapteienxko. — CII6.: M3n-o C3TY, 2008. - 82 c., (c. 42 — 65).

5.1. OcHoBHbBIE NOHATHH H HOCTYJIATDI
[MocraHoBKa ONTHMHM3ALMOHHBIX 33724 OOYCNOBIMBAET HEOBXOLUMOCTD
pa3paboTkH SKOHOMETPHYECKHX MOJENEH IIEMEHTOB SKOHOMUYECKO#H CTPYKTYPBIL.
OCHOBY 9KOHOMETPHYECKHX MOZeJIeH COCTABIAIOT 1Ba BUAA ByHKIHOHATIBHBIX
1aBUCHUMOCTEH: TPOU3BOACTBEHHbIE QYHKIMH U GYHKLUN N0TPeGUTENLCKOTO Crpoca.

| poussonctsennas dymams F(K ,L) Bripaxaer, xaxoe xommuectso npoxyKTa
MOXHO NPOM3BECTH 32 EJIMHMIy BpeMeHH, obnamas kamutatom K u Tpynossmu
pecypcamu L. ITonstie npomssomcTBenHOH (yHKUHH HESBHO BKIIOYaeT B cebs
HEKOTOPYIO ONTHMH3aLuio0. Bemuuuna F (K ,L; ~ 3TO MaKCHMANTLHO BO3MOXKHOE

KOIM4ECTBO  MPOAYKTa, KOTOPOE MOXHO IPOHM3BECTH NpUd  HaWIy4lueM
HCIOJTE30BAHHH  KalMTANBHBIX W TPYIOBEIX pecypcoB. HMIMEHHO 5To  yciopue
MAKCHMU3ALHMH TIPHBOIHT K 4acTO HaJlaraeMoMy TpeGOBaHMIO BHIMYKIOCTH (DYHKIMH

F(K ,L). Toutee, BrMyKIOCTE GyHKIANA I (K ,L) €CTh CJIEACTBUE ONITHMATBHOCTH
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pacripenenenns pecypcos K u L. Tipn dopmanusoBassoM mnocTpoeHun
NPOM3BOACTBEHHOH (YHKIMH OOLIMHO Npexnonaraetcs, 4ro Qynxuam [ (K ,L)
onpenenensl npu Beex K >0, HeotpuuaTenbHBI, NOTOXHATENEHO OAHOPO/IHBL IEPBOH
cremenn I (ﬂK ,/?,L)=/1F (K,L), JBaXIBl HENpephiBHO AnddepeHuupyeMmsl,

npuyeM

6F(K,L)>0, 8F(K,L)>0,
oK oL

2 2

d F(1<2,_)<0, ? F(lzc,L)<0,
oK oL

F(O,L)=F(K,O)=O.

C n0pousBOACTBEHHOH  dyHKUMeH CBA3aHpl  BIONHE  ONpejesieHHas
IKOHOMHYECKas WHTEPNpETALMsS M HEKOTOphle [oKa3aTeNH, HCIOIb3yeMble B
SKOHOMHYECKOM aHajiu3e, MOpPeXAe BCero, 3T0 MPOM3BOIAMTENBHOCTH TPYJA3 M

oF(K,L)
npefenpHas NPOH3BOANTENBHOCTD TPy A a)=—~aT-.

HauGonee w4acTto aAnd KBa3UCTAaTMYECKOTO OINHMCAHUA DKOHOMHMYECKOH
NHHAMHKA  HCTONBL3YIOTCS  OPOM3BOACTBEHHbIC€ (QYHKLMM €  IIOCTOSHHOH
anactudHocThiO 3aMenienns (CES-dyHkuunu), HMeromue BUR

|
Yo/
O=AaK PH-alL P| |, .1.1)

e A, p=%—l, 0<a<1—KOHCTaHTI:I.‘

ITocrosHeTBy anacTuuHocTH 3amenienns (Constant Elasticity of Substitution —
CES) cooTBeTCTBYeET yCloBHE
-1
(1+p) =b=const, (5.1.2)

rae b — xorddurpenT perpeccuu B MUHEHHOM 3aBHCHMOCTH (B norapuhMHYECKOM

Q

Macuitabe) TIPOU3BOJIUTEIBHOCTH TpyZXa y=ln~i U NpeacabHOR
OF(K,L)
TPOM3BOAUTENBHOCTH TpyAa In w=In-——-"-
In y=a+bhnw. (5.1.3)
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5.2. llpousBoacTBennan pynxuns Ko66a-lyraaca

ITpoussoacreennas. ¢yukuus Kob66a-Jlyrnaca  ssisetcs
napuanToM CES-@yniuun (2.1) npu p—>+0

Q=A4K%[1-9%, (5.2.1)
me O u (1—5 ) — KO3(PUIHMENTBI 3NACTHYHOCTH, ONPEACIIAIOUINE ONTHMATHHYIO
HPOTIOPLHMIO HHTEHCHBHOCTH 3arpart daktopos K u L.

Jns nponssoacteenHo# dyukuun KoG6a-Ilyrnaca 3macTMYHOCTD 3aMelieHMst
paBHa efMHMUE (OCHOBHBIE (OHJBI M TPYIOBBIE PECYpChl B OIMHAKOBOH Mepe
JIMEI@IOT APYT APYTa).

Bropeim npenensHsiM  BapuantoM CES-dyHknuM ssisiercs  dyuknms ¢
(U KCHPOBAHHBIMH TIpoTIOpIUsIMH | O—>+0C0 ) B 3aBucuMocTy (5.1.1)

O=AminiK;L} (5.2.2)
It npou3BOACTREHHOH (QYHKUMM ¢  (MKCHPOBRHHBIMH  HOPOHOPUHAMM
IACTUYHOCT 3AMEILEHHs HYNEBas: OCHOBHBIE (OHIBI U TPYIOBBHIE pecypchl He
MOCYT 3aMeilats ApYr JIpyra, a JOJDKHBI HCTIONb30BaThCA B 3afaHHOW INPONOPIMH,
H3GHITOK (POoHIOB mm TPYAOBRIX PpECYpPCOB He YBEJIMYMBAIOT BBHIYyCKa, YTO
COOTBETCTBYET HEH3MEHHOCTH PabOuMX PEXUMOB TEXHONOTHYECKHX HPOLIECCOB.
ITpoussoncTBenHas ¢ynkunus Kobba-Jlyriaca u (B HeckoibKo MeHbuei
crenenn) dynkuus nonesnoctu Ko66a-/fyrnaca cTans TpagMuHORHBIM CPENCTBOM
AHAJIU33 DKOHOMMHYECKHX BOTPOCcoB. OHAKO MX NMPHMEHEHHE Npejiaraet MpuHATHE
JOBONBHO CypOBLIX orpaHuueHuii. Hanpumep, TtpeGoBanus roMoTOMMYECKOil
JKBUBANECHTHOCTH M €IWHUYHOH 2JaCTHYHOCTU 3aMeHbi. 3aMeTHM, 4To o0l BUI
rOMOTETHYHBIX IPOM3BOJACTBEHHBIX (yHKUMIT MOxeT ObITh 3anmMcaH Kak

Q=F(fIK,L)=F(Z), rne F - $ynxuns, monotonnas o f(K,L), a Z -

byHxus nepsoii crenenn omHoponsoctd o K u L. Dror knace byHKuui naer
BO3MOXHOCTb MOJIENMPOBATL HM3MEHEHHE OTAaud OT MaciiTaba, paBHO Kak H
WIACTHYHOCTH 3aMeHBl C HM3MEHEHHeM YPOBHA BhINycka. [locTynMpoBaHue
OrpaHM4eHui W JOMylIeHWH, TpuHATEIX npu dGopManmsauuu  CES-dynxumii,
00y CNIOBNHBAIOT HEOGXONMMOCTh MpPOBEAEHUs WH(POPMALHNOHHO-CTATHCTHYECKOTIO
aHaJii3a MCXORHOH 3KoHOMHYeckoH uHQpopMmalrui. JlocToBepHOCT:E OCHOBHOrO
IOCTYJIATA TEOPHHM IIPOU3BOACTBEHHBIX (YHKIHN (NOCTOAHCTBA BIIACTHUYHOCTH
TAMENEHHS) ONpeNEeNseTCs 3aKOHOM pacnpe/iele s KoahduiueHTa perpeccun.

NpeAeTbHBIM

5.3. CrpykrypH3auusi IPOM3BOACTBEHHBIX (PYHKIMI HA OCHOBE PerpeccHOHHOro
aHaJH3a

PerpeccHoHHEIA aHanus sBnsfeTcs ONHUM M3 Haubonee pacrpoCTpaHeHHBIX
MCTOA0B 00paboTKH pe3ylbTaToB HaOMOOEeHHI NPH W3YYEHHWH 3aBHCHMOCTEl B
JKOHOMMKE U B JIPYTHX 061acTsaX.

[IpobneMa perpecCHOHHOrO aHanM3a B KOHOMMKE XapaKTepHa TeM, 4TO O
PACTIpECNICHISIX M3YYaEMBIX BERHYHMH HeT Jjocraroduolt uunbopmaunun. Ilensio
PCIPECCHOHHOIO  aHalM3a  SBISETCS  onpejeieHHe oOLIEro BUJAa ypaBHEHHS
PCIPECCHH,  TIOCTPOEHME  CTATHCTHYECKAX OLICHOK HEM3BECTHBIX —[1apaMeTpos,

51



BXOJALINX B YpaBHEHUE pETPeccHd, U TPOBEPKa CTATHCTHYECKHX THIIOTE3 O
ko3 dpuumuenTax perpeccHd. IIpu u3ydeHun CBSI3M MEXY OBYMs BEIMUHHAMM MO

pe3ynbTaraM HabnmoneHui (xl,yl),...,(xn,yn) Npeanojaraercs, 4YTo oAHa U3 HUX
HMEET HEKOTOPOE paclpeneNeHue BEpOATHOCTER TNpH (UKCHPOBAHHOM 3HAYCHUU
apyrod. B obmem ciyuae pesynsraThl HaOmoAeHWH (xl,yl ),...,(xn, y")

NpeACTaBNAOT Ccobol BHIGOPKY 43 COBOKYNIHOCTH C HEKOTOPHIM JIBYMEPHBIM
paclipeie/leHHeM BeposTHocTed. (PopManu3alMIoO TaKOro pacnpejieieHus 1o
orpauvyeHHON MH(bOpMauMH MBI paccmoTpuM Huxe. Hcnonbsosanue perpeccuu
00BIYHO HNPOU3BOOHUTCA METONAMH, OCHOBAaHHBIMH Ha [OPHHIHANAX cpezmeifl
kBajpaTHuHoil perpeccur. OleHKa W3BECTHBIX KO3()OUUMEHTOB perpeccuu
OCYLIECTBIAECTCA METOJNOM HauMEHBUINX KBaJpaToB. JroT METOH B NPEANON0XCHHHU
HOPMAJIBHOMH pAaclpefie/IeHHOCTH pe3yibTaToB HabMoAeHu# NpUBOIUT K OUEHKaM,
COBIAJAIOMMM C OleHKaMd Haubonsluero rmpaBaonofo6us. OueHkH, MomyueHHbIe
3THM METOJIOM, OKA3blBAIOTCS B HEKOTOPOM CMBICIE HAWIy4YUIHMH H B Cliydae
OTKJIOHEHHS OT HOPMAJBHOCTH, €CIIH TOJNBKO 00BbeM BHIOOPKH JOCTATOYHO BEJIHK.
IIpu orpanuuenHOM 06beMe BEIGOPKH TIpEICTABISAETCS LIENECO06pa3HEIM Pe3yIbTaThI
HaGIIlOIleHHﬁ HOpPMATHU3UpPOBATh. COOTBCTCTByIOILIPIe MEeTOJIbl  HOpManusanuu
CNydaiHBIX BETUYUH OYIyT PACCMOTPEHBI HHXKE.

Ecnu zamassl /7 nap HaOMIOJeHHBIX 3HaYeHMM (xl,yl),...,(xn,yn) n3

IBYMEPHOIO paclpeaeNeHHs, TO MOMEHTH M JPYTHE XapaKTEpUCTUKH BhIGOpKH
onpeneNAIoTca clefyomuM o6pasom

1 Y -
my, =158, :“Z(xi“x i"J’) (5.3.1)

Koadbduuuentnl nuHeitHO# cpegHel KBaapaTUYeCKOM perpeccuu s
reHepaNbHOM COBOKYITHOCTH ONPEETIOTCA B Pe3YNhTaTe MUHUMH3AIH byHKLUHYA

E[ y—-a— ﬂx]z,

rac E ~ OInepaTop OnpeleeHUs MareMaTH4YCCKOro OXHIaHWuA. Penienue 370i1
IKCTPEMANbHOM 3a1a4YH JaeT
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¢HIHUCTBCHHOE pCUICHHE

PO
B=py="—"=, a=my—pfym,, (5.3.2)
01
(e 2 — k03O OULHEHT KOpPeNsUMH,
m, :E[y} ,m, =E[x] — Cpe/HHe 3HAYEHNs BEJIMYHH ) U X .
[TpsiMas cpexHeli KBAIpaTHYECKOH PETPECCHH B 3TOM CIIy4ac UMEET BUA
(o g
y=m, +Ql(x—ml). (5.3.3)
g,

CooTrercTRYIOME KOIPOHUIMEHTH perpeccHd [uis BBHIOOPKH MOTyT OBITH
KITUCAHBI CAEAYIOMM 00pasoM
621 _my =rS2 , b12= my, :rS] '
s My S My S,

JIoCTATOMHO pacCMOTpeTh BHIGOPOUHOE pacupenelieHHe BeJHYHHL! b21

(5.3.4)

(pacnpenencHue s b12 NOJYYacTCA ¢ MOMOINBIO NEPECTAHOBKH HHI(CKCOB).

BripaxeHuie [Uis - WIOTHOCTH BEPOATHOCTH BBIOOPOYHOTO kodbhdUNUEHTA
perpeccuu bzl umeet Bul (K.ITupcon):

r n n-1
£ (b )= — 2 M Z . (53.5)
n( 21 ) - \/;l'— n—1 n-2 2 n
F[ 2 ]#20 (ﬂzob 2/111b21+ﬂ02)
e M=gp, 4, - #121 — [eTepMHHaHT MATPHUBI BTOPHIX MOMEHTOB
y7,
M =(f20 g
Hiy o Moo

Ecau BBECTH HOBYIO BENHYHHY

t=£2 Vn-1

N S ) i oy Inl

o i R (53.6)

10 MOXHO TI0Ka3aTh, 9To ! pacnpeseneHo o 3akony Cteionenta ¢ #—1 crenemnsio
cnoGospl. TlnorHocTs BepostHOcTH (5.3.5) COOEPXHT BCE TPU TEOPETHHECKHMX

Momenta Loty ® My, H, ecin HeoOXOIHMO OHEHHTh THIIOTeTHYECKOe

(nervnHoe) 3HaueHwe Kodddummenta perpeccuu ﬁ21, TO TIpeACTaBAAETCS

ouen (‘C()06pa3HBIM pacCMOTpETL
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BENUYHHY

Sy Nn=2

B KOTOPOH  XapaKTepUCTHKH COBOKymHOCTM 0,0, H 0  3aMeHeHbl

COOTBETCTBYIOIIIUMH BbIGOpO‘-IHBIMH XapakTepuCcTHKaMH SI’SZ H ¥, a MHOXUTEND

’
n—1 3amenen na Vn—2. B 3rom cmywae cratuctuka [ (5.3.7) nmeer
pacrpenenerave CTBIOIEHTA C n—2 creneHsMu cBOGOMEL.
Hcnonesys pactpepenenne CThIOfIEHTa, MOXKHO NOCTABUTh U PELINTH 33134y
NPOBEPKH  CTATHCTHYECKHX THMIIOTE3 O PaBEHCTBE EIHMHHLUE WIH  HYyIo

H 1 :ﬂzl; H 9 Zﬂ:() xo3¢ddunuenta perpeccuu B 3apucuMmoctd (5.3.3). Takoe

peuleHHe  IO3BONSAET  OLEHMTE C  ONPEAENICHHONW  JoNed  BEpOATHOCTH
npeiHoYTHTeNbHOCT penebHblXx BapuanToB CES-dyuxumit: ¢ynxmun Ko6Ga-
Hyrsiaca (5.2.1) wia GpyHxupm ¢ pUKCHpOBaHHBIMH Npormopuusamu (5.2.2). Pemenue
aToM npobiemsl HaeHTUGUKAIMEA TPEACTABIIETCA 11eNec006pasHBIM PacCMOTPETh C
MO3HUIME TEOPHH pacnio3HaBaHusA 0Opa30B.

Ananuz 3a4a4y pacro3HaBaHHd ABJEHHI B clydae, KOrZa MeXIy IIpU3HaKaMu
OOLEKTOB M KJIacCcaMM, K KOTOPHIM OHH MOrYT OBITE OTHECEHBI, CYUIECTBYIOT
BEPOSTHOCTHBIC CBS3H, [IOKa3bIBACT, YTO IIOCTPOCHUE ANTOPUTMOB PACITO3HABAHHA
MOXeT OBITh OCHOBAHO HA pe3yabTaTax TEeOPHH CTATHCTHYECKHX pelleH i,
CyLIHOCTE TAKOrO MOJAX0Ja B TEOPHH PpAacro3HaBaHUA 00pazoB 3akiiouaercs B

cnenyrouieM. ITycTs COBOKYNHOCTE OOBEKTOB ITO/Ipa3fiesieHa Ha KIIacChl Ql u Q2 ,a
JUI XapakTEepPUCTHKH OOBEKTOB HCHONB3yeTcs IpusHak X . M3pecTHHl onucauus
KIACCOB — YCIIOBHBIE IUIOTHOCTH pacripe/ielIeHUs] BeposTHOCTeH fi(x) u fz(x)

3HAYEHUH Nnpu3HaKa O0GBEKTOB KIIACCOB Ql i1 Q2‘ B pe3yabTaTe SKCHEPUMEHTa

0
ONpEeacIeHO 3HAYECHHNE IIPU3HAKa X pacrno3HaBaeMoro obnekra.
Yoot OonpenenuTh, K KakoMy KJlacCy OTHECTH 00bexT BBOAT HEKOTOpOE

3HaYeHHE IIpM3HAaKa X, M CHelylolmlee TNPaBHIO MPUHATHS PEINCHUN: eciu
0
HaboflaeMoe 3HAYEeHHe NPH3HaKa y pacrio3HaBaeMoro obsexra X >X;, To 06BeKT

0
ClefyeT OTHECTH K Kiaccy Ql’ ecnmu X SXg- K Kiaccy Qz. Eciu obbext

OTHOCHTCHA K KJaccy Ql, a ero CYMTalT o6BEKTOM Kiacca Qz, TO COBepleHa
omnbka (onmbdka 1 posa), ycnoBHas BEpOSITHOCTE KOTOPOH

o= ?f] ()dx=ax . (5.3.8)
%o

(1O TEPMHHONOI M TEOPHH CTATUCTHYECKUX pellieHu i, ONIHGOYHO BRIOpaHa rMOoTe3a
H,, B 1o Bpems xak cnpasemmusa runotesa H ). Haobopor, ecim cupasenmusa

54

runoresa H,, a orhano npeanourenue rumorese H,, 10 cosepuiena ommubka
HIOPOTO POJIA, YCIIOBHAS BEPOATHOCTH KOTOPO#

o
0= [fl)dx=P, (53.9)

(110 TEPMHHOJIOTHY TEOPHH CTATHCTHUECKUX PellieHuii, olmbo4Ho BbiGpaHa ruroresa
/1, 8 To Bpem# Kak cripaBeJIMBa IHNOTE3a H 2)

HarnsgHoe HpeACTaB/ieHHE O CUTyaUMH NPHHATHA pEWIEHMA B Teopuu
pacrosHaBaHus ob6pa3os naet Tabnuna 5.1, ’

Tabnuya 5. 1. BapuauTsl NPHHATHS CTATHCTHYECKOTO PELIEHHA

3akmoueHue no runorese f]1
H Bepna Hesepna
runorese £1, (sepua Hz)
-
IT 6
pUHATA (npasunsHoe pewente) ﬂ (omubka BTOpOro poaa)
OTBeprayTa 1—- ﬁ
X (owmbka nepsoro poaa
(upansTa H 2) ¢ P poua) (IpaBHILHOE pENIEHHE)

Coobpaxcenns, KOTOPHIMM PYKOBOJACTBYIOTCA B TEOPHHM paclo3HaBaHHA
obpazos npu BeiGOpe 3HaueHMA NpU3HAKA X (NpM pasfeNieHHH IPOCTPaHCTBa

IIPU3HAKOB X Ha JBa NPOCTPAHCTBA), OCHOBAHEI Ha YUE€TE MOTEPH, COPSHKEHHBIX C
IPaBUNBHBIMA ¥ OLMOOYHBIMA petlleHusMU. OHAKO NMPH aHANM3€ MHHUMANBHOLO
obbema nHGoOpMaLHH (TIPH aHaNH3e KOPOTKMX JHMHAMHYECKMX PAJOB) B MHTEpecax
IIPOrHO3UPOBAHUSA, HACHTH(QUKALIMH HKOHOMHYECKHX IIPOLECCOB ¥ pEIeHUs pana
JIPYTHX 384 pe/IcTaBIieTcs HeNlecoobpa3HeM cGOpMYTHPOBATE PUHIMIT CHHTE3a
Ge¢3aIbTePHATUBHEIX THIIOTES, CYIIHOCTE KOTOPOTO 3aK/I0YAETCs B CAEAYIOLIEM.

[o pe3synbTaTaM CTATHCTHYECKOTO AHANM32 MOXET GHITH IIPHHSTO NPaBHIBHOE
pelliere OTHOCHTENBHO runotessl 1 | © BEPOSTHOCTSIO (l-a)

l-a= } 16/ H, ) (5:3.10)

wiu runotesst H 5 C BEPOSTHOCTHIO A=)

1—,8=?f2(x1/H2)dx, (5:3.11)
!

iae X) — Habmogaemoe (pacueTHOe) 3HAYEHHE CTATUCTUKH KPHTEPUS.
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Eciu  ner coobpaxenuit HedopMmanbHOro nopsAaka o HeoOXOAMMOCTH
pasAeeHus IPOCTPAHCTBA NPHU3HAKOB Ha JBe Nono6iacTy, a 310 HauboNee THIIOBas
CUTYaU#sl CTATHCTHYECKOrO aHaiM3a MajbsiXx BBIGOPOK, TO BIOJNHE NOrMYHO

AOIYCTUTb, MTO pPe3yNbTaThi HAOMOAEHUH (deMeHTH) BHIGOPKM MOMKHO ONMCATh

KOMIIO3ULIMEN 3aKOHOB pacrpeieneHus f,(x/ H, l) H fz(x/ H 2) C BECaMH, paBHbLIMM
coorsercraento (1-a ) u (1- ).

Cnenosarensno, ans runoresst Hy:f=1, ucnonwsys ycnosue (5.3.10) u
pacnpesenenue CTeIOAEHTA, NONYYHUM

1 _.__“n—z(b‘l)
S2 ]—r2
l-a= jf(t)dt, (5.3.12)
u st runotesst H,: =0
1-B= [fledtr, (5.3.13)
Sl n-2 b A
S2 1-r2
n-2 n-
r “2%] )7
e flk— %

— TUIOTHOCTH t-pacnpenenenm

5 +——

n—- —_

V=2l 7220 P2
2

CrorofienTa ¢ M—2 cTeneHmio CBOOOIBI.

C nomommio cratucruweckux Tabmuy s -pacnpesicieHus  MOYKHO
onpenemvnb unrerpanel (5.3.12) u (5.3.13) u nocne HOPMHPOBKH [OJIY4E€HHBIX
SHaYeHHH BCPOATHOCTEH HaWTH BecoBhle KOX(QQHILMEHTHL, COOTBETCTBYIOLLHE
NPOM3BONCTBEHHbIM ~ dyHkuuaM  (5.2.1) u (5.2.2). Orciopa clenyer, 4to
KOMIIEKCHPOBAHHAsA NPOU3BOACTBEHHAS (YHKLHS C MOCTOSHHOM DIaCTHYHOCTHIO
3aMEILCHAS MOXET OBITh NPE/ICTABCHA B BUAE CE/yIOLei CES-byuknmm

- 1-
_ 57168 B .
0=~ ~ AK’L +—2 AminK;L). (5319
~a-p 2-a-f
B xauectse npumepa onpenenum cTpyktypy ¢ynkuuu KoG6a-Ilyrmaca na

OCHOBE aHAIIH3a OCHOBHBIX TEXHHKO-3KOHOMHYECKMX IIOKasaTeleH JesTe/IbHOCTH
«Toprossiit [lom CY-1», npencraBneHssix B Tabnuue 5.2.
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tlerpynHo  OTMETHTb, YTO  IIPOM3BOIMTENILHOCTH  TpYHa lg—w (8

L

11 apuMHYECKOM  MaciiTabe) coCTaBMiia, COOTBETCTBEHHO, IoaM 5,01; 480 u
/7, a npeaenbHas NMPOU3BOAUTEILHOCTE TPy a lgW , COOTBETCTBeHHO, 5,09; 4,82
n i ,X()S,

)i onpesesnenus koddduiuenta perpeccud HeoGXOAMMO  IIPOBEPHTH
. 1.4 THCTHYECKYIO THIIOTE3Y O TIPHHAUIEXHOCTH DTHX MajbIX BHIGOPOK HOPMANBHON

NOMNG
conokynHocTd. C 3TOM LE/IBIO HCTIONb3Ys KPUTEpHi KIZW’ e X; —
X3 =X

‘icHibl  BAPHAIMOHHOTO  Psifa, TOCTPOEHHOTO MO  PAacCHMTAHHBIM  3HAYEHUSM
1HAPAMETPOB 1g~ u lgW , ONIPENEIIMM PACYETHEIE 3HAYEHUS KPUTEPUEB

5,01-4,80
](‘1 e — 2
6,757-4,80
= 2007482 413
6,865-4,82

H R HHAYECHUS Cl)yHKlII/Iﬁ pacupencneHus dTHX HE MapaMeTPUUECKUX CTATHCTHK

2

4 K 4
Fli, =" arctg ——\—u=—arctg 0,08=0,102
i K242 7
1 aHaJlorun4yHo
4 K, 4
F (’fz)=*a" ctg ———'—o=—grctg 0,10=0,127
4 V2642 T

[ubnuya 5.2. OCHOBHBIE TEXHHKO-IKOHROMHYECKHE MOKA3ATE/IH AesITEIEHOCTH
«Toprosuiii lom CY-1» 3a 1997-1999 rr.

Yo 1997 1998 1999
- IToxazamenu EJ. usm. Paxm daxm Paxm
1 (0heM BHINOJHEHHBIX NOAPANHBIX paboT | ThIC. py6 3780 3910 47300
& B T.4. cOGCTBEHHBIMH CHIIAMU « 3780 3910 11520
' UnucneHHOCTh paboTalonMX, BCETro Yen. 25 32 55
B r.u.paboyux « 15 21 35
| BripaGoTtka Ha ofHOTO paGoTaromero THIC. 151,2 186,2 209,5
py6/ron
e péﬁ;{nﬁ 3apaboTHas nara, Bcero py6/mec 1944 2619 4115
B .4 paboumx « 1820 2430 3820
W'TP u cnyxaipux « 2130 2980 4630
5 | banancoBas puObLIb THIC. pYO 147 85 39826
6 | Kpeautopekas 3aq0/DKeHHOCTb « 310 « 625 2300
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7. | Jebutopckas 3a00DKeHHOCTD « 110 240 500

8. | Hanuume cobcTBEeHHBIX 060POTHBIX « 800 1200 3500
CPEACTB

9. | Hamuune CTPOHTENBHBIX MALIHH U IHT. - 1 3

MEXaHU3MOB, BCETO

B 1.u. KamA3 5410 « 1

KamA3 53202 «

Pactsopnsiii y3en ¢ [TY « 1

Taxum obpazom, ¢ BepostHocThiO 0,9...0,87 MOXHO YTBEpXAaTh, UTO He
BLIABJIEHO IIPOTHBOpPEYHE O IPHHAMISKHOCTH NOIYYEHHBIX BHIGOPOK HOPMANBHOM
COBOKYITHOCTH (38METHM, YTO B YCJIOBHSAX MAIIBIX BBICODOK 3TH BEPOATHOCTHBIE
OLlEHKH SBIAIOTCA [OCTATOYHO HanexxHsiMM). CllenosaTenbHo, is ONpejeneHus
ko3(pduIeHTa perpeccM B JIMHENHHOHM 3aBHCHMOCTH (B JIOTapuUdMHYECKOM

Mmacrabe) TMPON3BOTHTEBHOCTH lgz K TpelesbHON  IPOU3BOAMTENIBHOCTH

OFK,L)
lgW=lg BO3MOJXKHO H3MEHEHHE METO/A HAMMEHBIITHX KBAPATOB:
Q 2
S= Z In**~ag-bInW,;| >min.
i=1l L. a,b

1
Orcrona cnemyer, 4To b:O,66 (COOTBETCTBEHHO, TAPaMETD p=0,5 15 ).
Hcnons3ys dynxuun pacnpenenesns CTBIONEHTA 110 NPHBEAESHHBIM BhIIE
dopmysnam, onpenenum omnbkyu nepeoro u sroporo poxa &=0,87 u £=0,92.

CrnenoBaTensHo, ANd PacCMOTPEHHOIO NPUMEPA CTPYKTYPY NPOH3BOJCTBEHHO
dyHKIMH HenecoobpasHo NPeAcTaBUTh BUAE

0=0,624K°' "% +0,38 Amin {K;L}
TaKPIM 06pa30M, nonyquHme IKOHOMHUKO-MAaTEMATHUECCKHUEe MOLCIIH

MTPOH3BOJACTBCHHOIO mNpolEcCa MO3BOJACT IIOCTABUTh M PELINTH Clleayromyr
ONTHUMH3AMOHHYIO 3a71a4y.

Ecnu BBeCTH B paccMOTpeHHE YIelbHBIE 3aTPaThl HA CO3/IAHHE OCHOBHEBIX
($OHKOB U TPYAOBHIX PECYPCOB (Cl u Cz ), TO 3ajaya MHHHMMH3AlLMM 3aTpar
CBOJHUTCHA K 3a1a4€e Ha yCJ'[OBHBIf:I IKCTPEMYM

S=C,K+C,L—>min (5.3.15)
npy orpaHuyeHuH (5.3.14).

B pesynbrare pewenwe 3amaun (5.3.15) u (5.3.14) mMoxHO mOmyuHTH
ONTUMAaNBHOE COOTHOUIEHHE MEXY OCHOBHBIMH (JOHIAMH H TPYZOBLIMU PeCypPCaMH
B BHAE CICAYIOILMX OTHOIEHU#

G_o L 1P L 5.3.16
C, 1-6 K - [1-0)K° G319
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13 3JABUCHMOCTH OT BHza GyHKuuH (5.3.14).

5.4. DyHKIHH NOTPEOHTEILCKOro CNpPoCa
Onucanye TIOBEAEHHS COBOKYIHOrO TNOTPeOUTENs OCHOBAHO Ha psje

1peAnoJoXKeHui O NpaBhiax Beiopa noTpebuTENEM BEKTOpA MPOAYKTOB P (I) Otn

paBUNa MOXHO CQOpPMynMpOBATH € MOMOLIBIO TaK Ha3jsiBaeMoro cnaboro
OTHOIEHHS TIPENOYTeH s = (CIPEANOYTHTENLHES, YeM ..., HITH PABHOLICHEHY, «HE
MeHee NpeJIIOYTUTENIEH, YeM ...»).

[peiBapUTENBHO NOACHUM COIEPXKAHME HEKOTOPBIX 0603HAueHUH, IPUHATHIX
s Teopun mupearoutenmit. 3amuce P>() osnauaer, uto norpebutens mmGo
npeanouutaer extop P Bextopy (), nubo He NenaeT MeXAy HUMH pPasiHYMAL.
Bextopst P m Q paBHOUeRHb (Ge3paznuunbl) Ans norpebutens (P ~()), ecnu
P>Q u Q>P. Iotpeburens npennountaer sexrop P exropy O (P>Q), ecnn
P>, a ornomenne P~() necnpasennmso.

IMocTyMpyIoTCs  ClieAylolie  CBOHCTBA  OTHOINGHHSA  MPEANOYTEHHS
COBOKYITHOT'O MOTpeOHTE]IS.

1) Jins moGrX HeoTpuuatensHsix sextopoB P u () cnpasemmeo nu6o
P ZQ, 1160 06a OTHOIIECHHS OTHOBPEMEHHO (IOTPEOHTENL MOXKET CPAaBHHTD JII0ObIe
BEKTOpPH OTPeOAeHUA U ONPEeIETHTE CBOE NPeiIoUTEHHE HIlH Ge3pa3nyne)

2) i mo6sx P, Q, R ws ycnosuit P20, Q>R cnenyer P>R

(TpaH3UTHBHOCTSH C1abOro OTHOLICHHUS TPENOYTCHHA).

3) Jina moGoro P «npepnmoututensuoe» muoxectso P P”@ Q>P}
«HeTIPEANIOYTHTENBHOE» MHOXECTBO ‘I’PZQ.P?_Q} 3aMKHYTH  (TIpefenbHble
llepeXo/bl He BRIBOJST U3 COOTBETCTBYIONIErO MHOXECTBA).

4) Ecmu P20 u P#(Q, 10 P> (ysenuuenne xors 681 opmoii
komroHenTsl BekTopa () mpu BoauT K GorNee NpeANoYTHTENEHOMY BekTOpy P.

5) Eem P#£Q u Q2P, 10 wia scex uncen 0<a<l smmonmsercs
oTHolueHAne & Q+(1—-(Z )P>P nsixenne rio orpesky, coemHAIOLEMY HEKOTOPHIH

nektop P ¢ He Mmenee npeanoutHtensHeiM BekTopoM (), NPHBOAMT K BeKTOpaMm,
(Gonee NPeANOYTHTENBHBIM, 9€M HCXOIHBIH).

OrHomeHnue Oe3paznuyus  BbIAENSeT B IPOCTPAHCTBE BCEX BEKTOPOB
norpebneHus MHoxectsa (mosepxHocTH) Gespaznnuma. IToBepxHocTs Oespasnutus

1,=10:0~P } 3anannomy sextopy P obpasyercs nepeceenuem muoxects O pH
\Il
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W3 akcrom 1-3 crenyet cymiecTBoBaHME HENPEpHIBHOM CKANAPHO dyHKIHM
U (P), s Kotopo#t nepasenctso U (PJZU (Pz) 3KBHBAJIEHTHO OTHOIIEHUIO

P]Z})Z B TOM CMBICJIC, 4YTO Gouee NPEANIOYTHTCIBHBIM BEKTOPOM COOTBETCTBYIOT

GosblIKe 3Ha4YeHUs (YHKUMH, 2 PaBHOLCHHBIM BEKTODAM — PaBHEIE 3HauYeHHs, M
obpatno. Takas ¢yskuusa moiyuwna HasBanue QyHKUWM nonesHocTn. Oua Gonee
SKOHOMHO  ONHCHIBAaeT BHIOOp mnoTpeburens, uem

HCXOHOE  OTHOIIEHHE
TIpeANoYTeHHS.

DYHKIUHIO N0JE3HOCTH MOXHO IOCTPOMTH, 3HAs OTHOLIEHUE NPEIOYTEHUS, a

TOYHEE — NOBEPXHOCTH Oespasmuums [ p- OTH TIOBEPXHOCTH OOGBABIAIOTCH

NOBEPXHOCTAMH YPOBHA (YHKLHH [OJE3HOCTH: U (P)zconst ans seex Pel P
3HaYeHre KOHCTaHTH 3afaeTcs TaK, 4Tobbl Gonee HNPEANOYTHTEIEHOMY BEKTOPY P*,

MapKHpPYIOIIeMy IIOBEPXHOCTh Ge3pa3nnyus, COOTBEICTBOBANO GOnbllee 3HAYEHHE
KOHCTaHThI. TaknX COOTBETCTBUH MOXHO 3aJaTh CKOJIBKO YTOZHO, NMOSTOMY OLHO
OTHOLICHUE MPEAITIOYTEHHS MOPOXKAAET OGECKOHEYHOE MHOXKECTBO  (pyHKIil
TMOJIC3HOCTH. Bee 5TH (yHKUMH O TIOCTPOEHHIO MMEIOT OAMHAKOBBIE TIOBEPXHOCTH
YPOBHS (HO ¢ pa3sHBEIMM 3Ha4eHMAMH (QYHKIMH Ha OJHON M TOH e MOBEPXHOCTH),

OHH MOFYT OBITB MOMy4eHsl 3 oaHOH Qynxuuu nonessocty U,

dyHK1HeH f (x) apryMeHra:
U (P )= f lU . (P )] B HEKOTOPBIX TOCTPOSHUSIX (DYHKUHMS NONE3HOCTH NPHHEMAETCS

KaK WCXOAHafA, W TOTAA €€ 3HAYeHMA TPaKTYIOTCA KaK Mepa «yIOBONBCTBHS» OT
HoTpebieHks pa3IuIHBIX HaGOPOB NPOAYKTOB.

Axkcroma 4 06 OTHOLICHWM NpPEINIOYTEHUS NPUBOMMT K IIOJOKHTEIHHOCTH
HaCTHBIX MPOU3BOAHBIX GyHKHMH nonesHocts O U/ / 6Pi>0 (ecnu OHa TaKOBBIMH
obianaet). Akcuoma 5 BredeT cTporyro ksasuporuyrocts U :

UloP+Hi-a)obmin{U (PLU (0} vV a€0,1).
Ecan npu stom dymxuma U  apaxnst AuddepeHupyeMa, TO OHa CTPOro
2
0°U/0PoP,
onpenencHHad. OTMedeHHble CBOWCTBA (YHKUMHM MOJE3HOCTM pOLHAT €€ ¢
[POM3BOACTBEHHOH QyHKUHEH.

Crienyrommii mwar B TIOCTPOSHHH TEOPMM NOTPeGNEHMS — NpeAIONOKEHHE O
TOM, YTO COBOKYNHBIH NOTPeGHTENh pPAlMOHANLHO PAacXODyeT CBOH [CHEXHBIE
cpenctea. B TepMuHax npeanouTenuit 310 NPeUIOKEHHE 3BYUHT TaK: TIOTpeGHTENb,

HCXOAA W3 YPOBHA LEH C; M CBOETO JI0XO#Aa (, NeiaeT Takodl BhiGOp BekTOpa

cynepno3uiueit

CO  CTporo  Bo3pacraioilei CKaIAPHOTO

BOTHYTA, TO €CTh MaTPHIA BTOPBIX NIPOU3BONHBIX — OTPHUATECIIBHO

NPpOOYKTOB C KOMIIOHCHTAMH B, KOTOpBIf;I SABIAETCA JNd Hero Haubosiee

UPEATIOYTHTENBHBIM U3 BCEX HabOpOB CO CTOMMOCTBIO, paBHOM . B TepmuHax

(bYHKl.lI/Il/I IIOJIE3HOCTH TakKoe TIIOBEJACHHE HOTpCﬁP[TeJ'IH 3alIUCBIBACTCA  Kak
CTPECMICHHUE MAKCHMHU3HPOBATH
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HOC3HOCTD?

U(,P) =>max no P npu icipizq-

i=1

(5.4.1)

- »*

I'eOMETPHUECKH DTO O3HadaeT, uTo mnoTpebutens BeiGupaer Bekrop [’

OO TBETCTBYIOIIMI TOYKE KacaHHsi IUIOCKOCTH PaBHOH CTOHMMOCTH C HEKOTOPOii
(OBCPXHOCTHIO Oe3pasnuyusl.

B pesynsrare penrenus 3amaun (1) momydaercs BeKTOp-PyHKIMs S (c,q).

*
 wA'IL{BAIOLLAN BEKTOP KOHEWHOTo moTpebienus P ¢ BEKTOPOM HeH C M IOXOA0M

i

P*=Slc,q)arg m}z}x{U (P] chq} (5.4.2)

{(nochie BepTHKANBHON 4YepTsl B MIYPHBIX CKOOKax 3amMCHIBAIOTCH YCIOBHA, 1PH
KOTOPBIX OTBICKUBAETCH IKCTPEMYM).

®ynxups (1) HaspiBaetcs dynkumell cnpoca. OHa 06nanaer psaOM BaXHBIX
«OUCTB:

1) MoHOTOHHO Bo3pacTaloliee npeobpa3zoBaHue (YHKLUMHM MONE3HOCTH He
wimenseT GYHKIUIO Crpoca.

2) ORHOPOOHOCTH HYNEBOH CTENEHU:

Slue, uqkSle,q), (5.4.3)

10 €CTh CIPOC HE MEHAETCS [IPH NPONOPIHOHAIEHOM H3MEHEHHH BCEX LIEH U 10X0/1a
(# OTJMYHE OT OJHOPOXHOCTH IIEPBOM CTEIIEHH IIPOU3BOJICTBEHHOHN PYHKIHH).
3) Ycnosue Ciymxoro: eciid 06pazoBaTh BRIpaXEHIA

K; lc,q)=05;/0¢,+S,08,/84q). G, j=1,...,n),

1y OKa3bIBAeTCA, 4TO

(5.4.4)

K, (c,q):Kji lc,q). G, j=1,...,n).
Buipaxenne (5.4.4) IMEHYIOT OCTaTOYHOH W3MEHYHBOCTHIO NoTpednenna [-1o
HPOJYKTa OpPU  KOMICHCHPOBAHHOM  HM3MEHEHHH IEHBl  J-TO  NIPOAYKT:.

(5.4.5)

Kom MCHCUPOBAHHBIM  Ha3biBAOT  TaKoOE H3MEHCHHE HCHBL C KOTOpOC

j >
CONPOBOXAACTCS U3IMEHEHUEM 10X0a q , PABHBIM U3MECHECHHIO pacXoia Ha LIOKYIIKY

/ 10 MPOIYKTa B MPEXHEM KOIHYECTRBE S j TIO HOBOH eHe.

4) OTpHUATeNbHAN ONPEAENICHHOCTD KBAAPATHIHOR opmst ¢ Matpuueii | K, ”
n
) Z lKijyiyj npu V; #Y C; (5.4.6)
ILj=

(y#0 — cxansp, i=l,...,n).
Bee oTu CBOMCTBA BBIBOASTCH (DOPMANBHBIME METOAAMM KAK  CICHICTRUMN

«nolicTs (DYHKIHE NONE3HOCTH. YKaXeM ele OfHO CBOHCTBO QYHKUMH clpoca,
V¢ LORIIEHHOE HeMIOCPEACTBEHHO 110 9KOHOMHYECKOH CTaTHCTHKE.
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5) He Bce 2MacTHIHOCTH CHOPOCA [0 AOXOLY AOIDKHBI OBITH €{HHHYHBIMK:
CYLLIECTBYET TaKOii MPOAYKT I, TSk KOTOPOro

dInS,lc,q)/0Ing=1. (5.4.7)

B npoTHBHOM citydae CTPYKTypa BEKTOpa CIIPOCa HE MEHSIACH ObI C

HU3MEHEHUEM J10X0aa
Sie.q)s le.qkg,le). i.j=1....n,

a 5TO MPOTHBOPEYHUT SKOHOMUYECKHM HabMONCHHIM.

B opoexuuu Ha (GyHKUHIO MONe3HOCTH yciuoBue (5.4.8) o3Hauaet
HEBO3MOXHOCTE  ONHCAHHA MNOTPeOUTENBCKUX IPEANIOYTEHMH ¢ [OMOILBIO
OXHOPOIHOH GYHKUMH TIONE3HOCTH M 5TO OTIMHAET ee OT HPOM3BOACTBEHHOM
byHKuHn.

TlpuBesiem Tenepb npuMep KOHKpeTHOM QyHKUMH cnpoca. JU1d 3Toro 3amanum
(GYHKUHAIO 0JIE3HOCTH B BHAE:

Ulpk ﬁ(P,. -F) wmTPES bI(R-F),  ay)
i=1 i=1
>

b,=const>0, b+b,+...+b,=1, P’ =const20, P,

>

Po
i
rae bi — napaMeTphl, COU3MEPAIOLIHE NOJIE3HOCTD PA3INYHBIX IIPOAYKTOB;

o e
P’ — vunamanbueii yposens notpeGienns.

Oyuxuny (5.4.8) nonyyaloTea OZHa U3 ApYroit MOHOTOHHO BO3PACTAIOILHM
npeobpa3oBaHNeM, NOITOMY H HOpPOXJAIONIEe HX OTHOLICHHE NPEANOYTEHHS H
nopoxaaeMas MU GyHKIHS cnpoca €qUHCTBEHHBL.

Pewenne 3anaqa (5.4.1) ¢ dynxuusmu (5.4.8) naer

b( » ,
P}*:S,- (c,q)=P,-° +Hg-2 ¢ P; ,i=1,...,n. (5.4.9)
i Jj=1

Jlast 3Tux GyHKUMI BBINOAHAIOTCS BCE (ISTh YKa3aHHEIX BhIILE CBOHCTB.

Oyakaun  (5.4.9) mHocTpoeHbl, HCXOAS U3 BTOPOIO BapHaHTa (YHKIHH
nonesocTd (5.4.8). 3a ocHOBY ObutM B3ATH CHELYIOIIHE APEINOIOXKECHUS,
OnpaB/BIBaeMbIe CTATHCTUKOMN:

1) mo xaxaoMy NPOIOYKTY CYLIECTBYET MHHUMAILHBIH YPOBeHb NOTpeGIeHus

o
F,

- (o]
2) MuHUManbHEI YpoBeHb noTpeGieHus Bceraa ofecneauBaeTcs [B ZPi j,

3) ocraBummmecs nocie obecreyeHHs MHHHMAIBHOTO MOTPEOJICHHS JCHEKHBIE
CpellCTBa pachpeensioTcs 10 BAIaM NPOXYKTOB B (PHKCHPOBAHHOM NpONopumy.

te]
TNapamerpsl bi, R ¢yHKIIM cTpoca MACHTHGULHMPYIOTCA MO JaHHBIM
CTATHCTHUKH.
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5.5. ®opmann3anus NoJIe3HOCTH TOBAPOB H YCJAYT

Kak B 3KOHOMH4ECKOH, TaK ¥ COHHANILHOH TEOPHAX Pa3iuyaloT JBa MOAXO0AA K
OICHKE  COM3MEPEHHs  pPa3sNHMYHBIX TOBAPOB M YCAYr:  KapAHHAIUCTCKUM
{ KOJIMYECTBEHHBIH) M OPAUHATUCTCKUH (IOPAIKOBBIH, KAYECTBEHHBIH ).

KonuyecTBeHHBIH MOAXOA OCHOBAaH Ha [MpPEICTaBAEHHH O BO3MOXKHOCTH
(IMEpeHUst T0JIE3HOCTH Pa3NUYHBIX OJlar HEeIOCPEICTBEHHO B KaKHX-1100 euHULax
nonesdoctd (otunax). IlpeaenbHas None3sHOCTh XapaKTepu3yeT NPUPOCT obuiei
OJIE3HOCTH (CYMMY TIONE3HOCTeH) NpH yBenyeHHd o6béMa noTpebnenns JauHoro
tnara Ha OFHY eauHMIly. B ocHOBe mporeccoB # sBHeHHH, (opMUpyoIMX
1WKOHOMEPHOCTH PBIHOYHOIO Chpoca B MHKPOZKOHOMMKE JIEXKHT :mpam,lﬁ CMBICIT
noBefeHHA MoKynatens. B mobo HaHHBIA NEPUOR K&OXILUA NOKYNATelh NPOAYKTa
10J1y4aeT  MeHbIlie  YJOBIETBOPEHHS (BBIrOAEI, HOJEIHOCTH) OT  Kakaoh
rocienyoueit eqMHANE npoaykra. OTcrona clenyet, yTo notpebienue noapepxkeHo
NCHCTBHIO TIpMHLMIA yObIBarolled INpelelbHOH HOJE3HOCTH, CHEACTBUEM U3
KOTOPOTO SIBJIMETCS TO, YTO nOTpeOMTesd OyXyT NOKYNarh JOMONHUTEIbHEIE
¢JIMHRLBL TIPOAYKTA UG APH YCIIOBHY CHHXXEGHHS €70 LICHBL.

INpu ananu3se [ONE3HOCTH TOBAPOB ¥ NPEANOYTEHHH NOKYnaTens B SKOHOMUKE
HCXOJAT M3 CIEAYIOIIEro NPeAloNnoXeHus: Jo0oe O1aro pactpelensiercs MexXITy
PA3STHYHBIMA ANBTEPHATUBHBIMH LENISIMH €r0 MCHONb30BAHMA B TaKHX NPOIIOPLHAX,
4roOBl  MpefenbHas MOJe3HOCTh NPHM [OJB30BAaHMM €ro BO BCeX UeNsX Owina
0JHaKoBol. B  (GopManM30BaHHOM BHAe 3TOM MOXHO 3alHCaTh CIEAYIOLHM
obpaszoM

4
We Py Wey (55.1)
P, P, P

e W — npenensnas nonesHocTs;
Px, Py, PZ — lleHa TOBapoB X, V, Z;
2 — K03(hGHIMEHT NIPOOPLUHOHATBHOCTH IIpeNeNbHOMN OIE3HOCTH €ro HeHe.
[Ipy mpoBejeHMH J>KOHOMHMYECKOTO aHajiM3a it (POpPMHPOBaHHA (YHKUHH
¢ilpoca BechMa BaXKHO 3HATH JUHAMHKY W3MEHEHHS IpeleibHON MOJIe3HOCTH Wj

apu yBenudeHuu o6bEMa notpebnenus Ha J efUHHL.
OGmﬂﬁ BH/ TAKHX Mcﬂeﬂeﬁ MOXET GI:ITL OpeCTaBliCH 3aBUCUMOCTHIO
W =Wy—bFlj), (5.5.2)
e WO — HaYaJdbHOC 3HANCHUE TIOJIC3HOCTHU,

F (]) — ¢yHKIMS gdcna o0BEMa MoTpebIeH s, XapaKTepH3yoinas H3IMeHeHHe
Hpe/1enpHOM MONE3HOCTH MPH YBENHUeHUH 06bEMa NOTpe6NeHus Ha | e/MHHL;

b - rapaMeTp npouecca.
B yacTHOM cy4ae 3aBUCHMOCTB (5.5.2) MOXeT NPHHUMATE BUJ

Wj =W, ——[J)», . (5.53)
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OcHoBHBIMK . Haubosnee  pPacHpOCTPAHEHHBIMH  METOJAMM  OLICHMBaHUA
napameTtpos Mozeneit (5.5.8) Moryt OmiTs:

v/ METOX MaKCUMaIBHOFO T[paBHONOAoOMs (B YACTHOM Cilydae MeToj
HayMEHBITHX KBaJIpaToB);

v’ METOJ MaKCHMANbHOM anocTepuopHoil BeposaTHocTH (DaliecoBckuit Meton);

v/ MUHMMAKCHBIH MeTox.

VYcenoBust ¥ npouesypsl HPUMEHEHHS TUX METOJ0B NOAPOOHO H3JIOKEHHI B
JMTEpaType N0 MaTeMaTudeckod crardcruke. CiexyerT 3aMeTHTh, 4YTO Ha
HCTIOJIB30BaHME KaX/I0ro METO/I2 HAKJIA/IBIBAIOTCS ONpeeNiEHHbIC OTpaHuyeHus. Taxk,
HarpUMep, HCIONB30BaHHE METOJa HAaUMEHBLIMX KBAJpaTOB OIPaHMYMBAETCH €ro
YyBCTBUTEIBHOCTBIO K OTKJIOHEHHIO PE3YNbTaTOB HaOMIOJECHHH OT HOPMAlbHOTO
3aKOHA, NPHMEHeHHe METOJa MaKCUMAIBHOrO TNpaBIonofobus XapaKTepusyercs
COJKHRIMA BBIYHCIIHUTENBHBIMYA  Opouexypamy; OaliecoBckuit momxox TpeGyer
HCIIOJNB30BaHKs anpuopHoil uudopManmeii; kpome Toro, GaecoBCKHE OLEHKU He
COBMAJAIOT C OLIEHKAaMHd MAaKCHMAJIbHOIO [PaBAONOAOOMS [IPH HCIIOIb3OBAHHUH
MaibiX BBIOOPOK: MEPOi ONTHMATHHOCTH ONEHOK B MHHMMAaKCHOTO METOE CIIYXAT
$YHKLMA MOTePh, BEIGOP KOTOPHIX HeomHOo3HadeH. KpoMe TOro, Bce 3TH METOABI C
TOYKH 3PEHHs IPOTHOCTUKY He YYBCTBHTENBHB! K 3O GEKTY JHCKOHTHPOBAHHSL.

TpyIHOCTH, CBsi3aHHBIE C HEOOXOAMMOCTBIO Y4€Ta NHCKOHTHPOBAaHHA U
WCIOJIF30BaHUA HECKONBKUX peIalolidX INpaBHil, TCHEPUPYEMBIX IPUMEHEHHEM
pazxIM4YHBIX METOHOB, OOYCIOBIMBAIOT MOTPEOHOCTH IOMCKA APYroro Hoaxosa K
PELIECHHUIO 3aJauH OUCHHBAHAA [1apaMeTPOB MOJEINCH.

JAns  peumiedus 3aja4M  OLEHWBAHMs I1apaMeTPOB  MOAEIM C  y4yETOM
HM3T0XKEHHOIO MPEACTABAAETCS LEeNeco00pa3HbIM KCIIONE30BaHHE HHPOPMAITHOHHBIX
xpurepues. He Hapyinas oOLHOCTH pacCykAEHHS, MOJKHO ITOKAa3aTeNO NONE3HOCTH
W npunate BeposTHOCTHOE colepkanue (OTHOCHTEIBHOE H3MEHEHHE TIONE3HOCTH).
Torza aAns pewleHust 3a4a4d OLCHWUBAHUA [1ApaMETPOB MOJAENHM BOCHONB3YEMCS
MOHSATHEM «(YHKIHH HETOYHOCTH» B BAAE CIEAYIOIIEH 3aBUCUMOCTH

w k R
hl— =3 w;lnw;. (5.5.4)
w j=1

3aBucuMocTh (5.5.4) MOXET paccMarpuBaThCs KaK Mepa HEONpeaeNSHHOCTH
3HAaHUA O COCTOSHHHM OOBEKTa NpPH YCIOBHMH, YTO 3TO COCTOSHHE OLIEHHBAETCS

~
pacnpesesieHieM W;, B TO BpeMs KaK MCTMHHOE COCTOSIHME XapaKTepusyeTcs
cocrosiHuem W ;. B gacTHOM cnyuae (W =W j) BeIpaxkeHHe (5.5.4) BbIpOXKIacTCA B
surponuio lllennona. Takum obpasomM, ucnone3osanne GyHKIMY HeToUHOCTH (5.5.4)
AN pewieHMs 3a1a4 OLEHWBAHMA NAPAaMETPOB MOJENH MOXKHO pacCMaTpuBaTh Kak

pacripocTpaHenue IKCTpEMaANBHOTI'O IMPpHUHIIATIA (bOpMPIpOBaHI/ISI 3aK0Ha
pacnpeneieHns Ha COOTBCTCTB}’IO[HPIFI KJIacc 3anad.

Hcnone3osanue Q)yHKI.IPll/I HETOYHOCTH OCHOBBIBACTCA HA TOM, UTO Pa3zHOCTH

~ k .k k w,
H=— % w;Inw,~ % w;lnw, =% w;In -~ (5.5.5)
j=1 j=1 =1 w;
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AOLKIIO PACCMATPUBATh KaKk Mepy IMOrpeiiHOCTH IpU 3aMCHE UCTUHHOrO 3HAYUCHUS
A
\l’/ nx oueHkam W j OGpammca K 3ajiaye OLCHHUBAHHS MHapaMeTpOB MOAEAU NPU

1 IOBUH NCHONB30BaHMA B KauecTBe Kputepus GyHKImoHan (5.5.5).
[TycTh OLIEHKA IAPAMETPOB MPOUIBOAMTCH 110 PE3yNbTATaM k cepuir j=,....,k

wabnoJleHuid 33 M3MECHEHUSIMM  ITOJIE3HOCTH, Kaxa0d W3 KOTOPBIX COOTBETCTBYCT
HeIBCCTHOE 3HAYECHUE NTOKA3aTe/ A TOJC3HOCTH.

B xauecTBe MOJENH Ipoliecca CHayana pacCMOTPUM OTHOCHTENBHO NPOCTOe
s pannenue (5.4.9). B 910l 3aBUCHMOCTH TOJIBKO Ba HEH3BECTHBIX IIapaMeTpa — bu
I}, xoTopsie NOIEXAT onpeneneHnio. Torja 3axada CBEAETCA K OTHICKAHHIO TaKHX

ONCHOK 9TMX [apaMerpoB, NPH KOTOPHIX JOCTHIAeTCs JKCTPEMYM (MHHHMMYM)
Jynkuuonana (5.5.5). IlpeasapurensHo 3amMeTHM, YTO

wi=W; . —W;,
11¢ J10BaTENBHO,
W, = b (5.5.6)
i
[Toncrasnss (5.5.5) B (5.5.4), nomy4nm QyHKIMOHAT HETOYHOCTH B BHAIE
~ kb jlj+1)
H=-3% —/——ln . (5.5.7)
i) b
s OTHICKAHMS HEH3BECTHOTO napamMeTpa b IOCTATOYHO

npoaud@epeHIEpOBaTh 3TO BEIPAXKEHHE U IPHPABHATH MOJYYEHHOE COOTHOLIEHHE
nymo. [ociie HeOGXOAMMBIX MPeoGpa3oBaHuii MOTY UM

di__& 1 i)
e n
db  Zijli+1)  be

Otciofa clexyer, 4Yro

=0. (5.5.8)

k 1 J (j+1)
1
2™ e

i 1
j=tJ (+1)

ﬂﬂﬂ onpeaeneHnsl 3Ha4YCHus VI/O MOXKHO TIOCTYHUTEH CIICIYIOLIUM 06pa30M.

b=exp (5.5.9)

Lutrrbest 3HaYMeHHEeM Wj B XapaKTEpHOH TouYKe, Ioclie 4ero u3 ypaBHeumns (5.4.9)
vo1anosuTs Benuauay W B kauecTBe TAKMX XapaKTepHBIX TOYEK MOXHO NPUHATH

1k, coormercTenno WJ- :Wk (B 5TOM clyuae anIpOKCUMHUPYIOIIAs 3aBHCHMOCTh

HPOXOJIUT Yepe3 KOHEYHYIO TOUKY ¥ 3 deKT TUCKOHTHPOBAHAS HCKITIOYAeTCA); j=l1,

65




B DTOM Cly4ae 3aBUCHMOCTh IPOXOJHT Yepe3 HaYalbHYIO TOUKY; H TOYKY, B KOTOPO#
T .= . — - .
poctaraerca W i max(Wj +1 WJ)

BoaMoxHO HCTIONB30BaHHE COBMECTHO C pacCMaTpHBaEMbIM METOJIOM H METO]

HAWMMEHBINUX KBaApaToB. Takoi MOAXOHA, KaK HETPYIHO 3aMETHTh JACT CHEAYIOUIHH
pe3ybTar:

1 &£ 4 k
Woy=—| 2 W].+b > 1 . (5.5.10)
kij=1 j=1]

Taxum o6pazoM, npuMeHeHHE PaCCMATPUBAEMOrO IKCTPEMAaIBHOTO NPHHIUIIA
JUIA ONpelielleH|s NapaMeTpoB MOJENH NadT pelleHHe 33aJa4d C TOUHOCTBIO JI0
0JJHOro cBOOOAHOrO WicHa. B cHy CBOMCTB paccMaTpHBaeMOro HHGOPMAUHOHHOro
KpI/ITepHﬂ BBI60p 3TUX l'lapaMeTpOB HE€ OKa3biBAa€T BIHAHUA HA 3HAUYCHHE
ONTHMMHU3MpyeMoro mnapamerpa. Jlns onpenenemus cBoGojgHOoro mapamerpa
HpelICTaBJ'UIeTCﬂ l.leJIeCOOGpaZZHI:IM HCIIOJIL30BaThH HAOCTIOJIHATEHBHBIC ycCiioBus
(rpaHu4HEBIe YCIOBHS, YCIOBHE MHHMMYMa KBajIpaTa OTKJIOHEHHI 1 ap.).

Bonpocs! aJisl caMonpoBepPKH No pa3zxeay S

1. Yro coboii mpeacTasiseT MPpOU3BOACTBEHHAS QYHKIMA?

2. B ueM 3awimo4aeTcs OCHOBHOHM INOCTYNAT, KOTOPBIH HCOONB3YETCH s
GOpPMHAPOBaHHSA IIPON3BOJCTBEHHOM QyHKIHU?

3. B dem 3akmodaercs NOCTYJIAT, «IIOCTOSHCTBO IACTHIHOCTH»?

4. KaxoB ¢uauyeckuil CMBICH fapaMeTpoB NPOW3BOACTBEHHOH (yHKUMH
Ko66a-dyrnaca?

5. B uem 3akmodaeTcs pasHHOA MeXAY AByMS BHIAMH IPOM3BOJCTREHHBIX
byHKUMA?

6. Kax mpou3BOAMTCS CTPYKTYpU3alUs NPOU3BOACTBEHHLIX YHKIMH ¢
NOMOINBIO PErpecCHOHHOrO AaHANM3a SKOHOMMYECKHX nokaszatrenedt? Kakme
CTaTHCTHYECKHE TMIIOTE3b] IIPH ITOM HCIONB3YIOTCH?

7. Kak ocymecTBisercs IIOCTAHOBKa ONTHUMH3IALMOHHON 3afaud . IjIs
KOMILITEKCHPOBaHHOH IPOU3BOACTBEHHOMN OYHKIMH?

8. B uyeM 3aKi0¥aeTCd CYIIHOCTH OCHOBHBIX aKCHOM MpEeNMOYTEHUs
norpebutena?

9. Kakos dusuuecknii cMbIcT PyHKLUH NONE3HOCTH?
10. Kak onpeaensorcs napameTpsl QyHKIMHE cripoca?

PA3/IEJI 6. DxoHOMETPHSA JOTHCTHYECKHX CHCTEM
Baeaenne

JaunElit pasgen nocBslieH OCHOBHBIM TOHATHAM H METOAAM 3KOHOMETPUH
JOTMICTHYECKHX CHUCTeM. PaccMaTphBaeTcst 3KOHOMHMKO-MaTeMaTH4ecKast MOJENb
yGriBatoleit npenensHoH Moie3HOCTH TOBAPOB.

Tocne usydyeHud JaHHOrO pasfiella PEKOMEHIYeTCA OTBETHTh Ha BOMPOCH! /s
CaMOTNIPOBEPKH ¥ Ha BOIIPOCHE TeCTa 6.
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B cny4ae ecii OTBeTHl Ha Kakue-Jmb0 BONPOCH BHI3OBYT 3aTpyAHCHHE WK
1y HEpEHHOCTD, PEKOMeH IyeTcsl pounTaTs yiebHoe nocobue: Maprtrinienxo, JI.A.
) OHOMHKO-MATEMATHYECKHE METOLB B CHCTeMHOM aHalmse. KoHcnekT nexuwii:
"1 A. Maprtsiniesko. — CI16.: Mi3n-so C3TY, 2008. — 82 c., (c. 66 — 78).

6.1. TeoperddecKkne OCHOBBI AHAJIN3A JOTHCTHYECKHX CHCTEM
TepMuH «IOrHCTHKa» GepeT Hauano ot rpedeckoro ciosa «LOGISTIKE», To
¢Crl. MCKYCCTBO PacCyXJaTh, BBIYMCILITH, MPOTHO3MPOBATh. JIOTHCTHKA Hayana
ARVHBHO CKTAABIBATBCA B BOEHHBIX CTPyKTypax Pumcko#t umnepuu s
wjpexTuBHOTO ObecrnedeHus BOACK M MX 4YacTed MarepHallbHBIMM 3alacamH, HX
pacipeielieHdeM M IOCTaBKOW K TeaTpy BOGHHBIX JeiCTBHH (IPOMYKTHI ITHTAHMA,
Jypax, OpyXKue TPAHCTIOPTHBIE CPEACTBA, CHIPHE H MATEPHANBI).

Tabruya 6.1. CnosapHsie onpedenenus mepmMuRa «102UCMUKa»

Onpeodenenue Hcmounux
11c KYCCTBO ynpaBiieHus epeMemeRHeM BoiCK
KK BJAJTH TAK M BOIM3H OT HENIPBATENA,
o AHH3AIMS AX THUIOBOIO obecniedeHust
MarepuanbHO-TEXHHYeckoe obecnedcHue laamuna K. A. ®panuysko-pycckuif cioBaps —
1113, OPrasu3ays ThUIA M CHaOXKEHHS M: Pycckuif a3bIK, 1977

11 ¥ cHaGXenue, MaTepHansHo-TexHAYeckoe | Miommtep B.K. Anrno-pycckuii ciopaps-M.,
ovecredeHne, pabota Teuia 1990

HocHHas HayKa, CBA3aHHasA co CHa0KEeHHEM,
10 UIEPKKON M IBH)KEHHEM MATEPHANIOB H
MmoONCH

VupapieHue TepeMeiecHieM H MaTepHaIbHO-
1¢X HHYECKUM 00€CTICICHUEM BOOPYKEHHBIX
. OIME |3 BOXKHEHIIHX 3NeMEHTOB
HOCHHOM Haykd (Hapsay ¢ TAKTHKOM,

¢ rparterueii ¥ passepxoif). CHabxeHuecko-
COLITOBAS AEATENBHOCTD IPAKAAHCKUX

I pCITpUATAR

IHayka o IIaHEPOBAHMH, KOHTPONE ¥
ylupaBJIeHHH TPAaHCTIOPTHPOBKOH,
CKIIAPOBAHUEM U IPYTHMH MaTepPHATBHBIMH
 1ICMATCPHAIBHBIMH OMNEPALTHAMH,
CORCPILAEMBIME B [IpoLiecce AOBEACHAS CHIPBA
# MATEPHAJIOB JI0 TPOM3BOACTBEHHOTO Ponnnaxos A H. Jloructuka:
WC/UPUSTHS, BHYTPH3aBoACKol nepepabotkn | Tepmunonoruueckuii criosaps. — M.:
CLipbsl, MaTepranos U nonydabpuKaToB, OkoHOMHMKA, 1995

WOBC/ICHESA TOTOBO# MPOLYKIHH [0
noIPCOHTENA B COOTBETCTBUH C HHTEPECAMHY H
1peOOBAHHAMH TIOCTIEIHETO, 4 TaKXKe
1epCAvE, XpaHeHHH B 06paboTkya

L OOTBCTCTBYIOLIEH HHpOpMaIuu

BoeHHBIH SHIUKAONEIUICCKHH TEKCHKOH. —
CI16. 1850

Webster’s desk dictionary.- N.Y.: Portland
House. 1990

The Encyclopedia Americana. International
Edition. V. 17-Danbury: Grolier Inc., 1991

PyKOBOZMIM THUIOBBIMHM MOJpA3Ae/icHUAMH, OTBETCTBEHHBIE 3a 3Ty paborty,

TUNCIMWILHBIE  YHHOBHUKH-JIOTHCTHL. Yxe B Bwu3aHTuiickodi uwmnepud 1pH

mmneparope Jleone VI (XI Bek) co3naloTcs CHENHAIBHEIC TIO/IPa3/ie/IeHHs JIOTHCTHKA
¢ uyiel cHaGxeHus W obecniedeHMs BOMCK IO KaXXAOH BOCHHON ONEpalldyl HIH
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noxona [The realities and challenges of european logistics into the 90 s. — Milan, 6th
european logistics congress. November. 1988. P. 12].

OTo mnpeicTaBieHHE O JIOTHCTHKE CYIIECTBOBAIO [0 BTOPOH MONOBUHEL
BTOPOro ThICKUENETHS. B pasHBIX cTpaHaXx WMeNNCh NOIPA3NENCHHS ThHLIOBOLO
obecmeveHuss  BOHCK,  KOTOPHIMH  PYKOBOJUIH  MHOTHE  TallaHT/IMBLIE
BOEHHOHAYANLHUKH, HHXKEHEPH W ydeHsle. B Poccuu ux, Hanpumep, HMeHOBamu
FeHEPal-KBapTHPMENCTEpaMH, CpeaM KOTOPHIX OBUIM BCEMHDHO H3BECTHEIE:
maremaruk betankyp, utokenep I'anunban, crpourens TerneGeH u Ip.

OCHOBONONOXHUKOM COBPEMEHHOIO MPE/ICTABICHHA JOTHCTHKM KaK HAyKH
APUHATO CYUTATH M3BECTHOIO BOEHHOIO YYEHOTO HAIONCOHOBCKOH MpaHmuu
AJKomunu, B ero npencraBmeHss norucTMKa — Hayka 06 OpraHMzalEM M
yOpaBjeHuH TpolleccamMu ofecnedeHust ¥ paclpeleneHHs 3amacoB  BOEHHOR
KOMTIaHHH.

B renesnce noructuku XX Beka MOXHO BBIAETHTH HECKOJIBKO HCTOPHUECKHX
3TaIloB, YTO HAIILIO OTPaKEHHE B ONMPEACIICHUH TEPMHHA TOTHCTHKAY.

B Hacrosiiee Bpems JOTHCTHKY ONpEReNAOT KaK HayKy O IUIaHHPOBAHUH,
KOHTpO/le W YNpABIeHWH TPAHCHIOPTUPOBAHMEM, CKIAJUPOBAHHEM H JPYyIHMH
MaTepUAIBHBIMH H HEMaTepHaNbHBIMM OTIEPAlASMH, COBEPIIAEMEIM B MpOLECCE
ROBEACHHA CHIP M  MATEPHATOB 0 MPOM3BOJCTBEHHOTO [IPEIIPHATHSA,
BHYTPH3aBOACKON NepepabOTKH CHIPhs, MATEPHAIOB ¥ 10Ty (habpHKaToB, JOBEACHHN
TOTOBOH TNpPOAYKUMM JO TOTpeGHTENd B COOTBETCTBMH C MHTEPECAMH H
TpeGOBAHMAMH ~MOCTEJHETO, a TakkKe Mepefjiadl, XPaHEHMH M  0BpaGoTKH
cooTBeTCTBYIOIEA HHbOpMatuu. OGo6IIAA BEIIIEM3NIOXEHHBIE  ONPEACIICHUs
JIOTHICTHKH, €€ MOXHO 0XapaKTepH30BaTk KaK HayKy YIPaBleHHs MarepHalbHBIMU
IIOTOKAaMH OT MEePBHYHOIO HCTOYHMKA IO KOHEYHOrO NOTPeGHTENS ¢ MUHUMAIbLHEIMHA
H3[ICPKKAMH, CBA3AHHBIMH C TOBAPOJBIXEHMEM M OTHOCAMIAMCA K HEMY I[OTOKaM
uHbpOpMalHIO,

B mpouecce 3BOMIOUMH JNOTMCTHKH CHOPMUPOBAIUCH HETHIPE OCHOBHBIX
HanmpaseHUs HayYHbIX TEOpHH, KOHIENLHUH ¥ METONOB pEIlEHHN JIOTHCTHUCCKHX
npobiiem:

— aHaJMTHYECKOE;
— TEXHOIOTHYECKOE;
— MAapKeTHHIOBOE;
— HHTerpajibHoe.

AHaNWTHYECKOE HaNpaBieHWe OTpakaeT MOAXOA K JIOTHCTHKE KAk
TEOPETHYECKOH HayKe, KOTOpas 3aHHMaeTcs NpobneMamy YTpPaBIeHHsS OTOKAMH B
TPOM3BOJCTBE, pa3paboTKol M MNpPUMEHEHWEM MATEMATHYECKHX M IKOHOMMKO-
CTAaTHCTHUYECKAX METONOB AHANHN3a JOTHCTHYECKHMX NPOLECCOB. B CBA3M ¢ ITHM
TIPaBOMEPHO TOBOPHTE 00 ITOMH YaCTH IKOHOMHUECKOH HAYKH KaK 00 IkoHoMempuu
NOZUCMUNECKUX CUCMEM.

TexHomoruyeckoe,  MapKeTHHIOBOE M  WHTErPARHOE  HalpaBleHHE
OPHEHTHPOBaHbl HAa Yy3KYI0 IPaKTHYECKYIO MAATENBHOCTh  (ILTAHMPOBAaHHE,

HHOPMANHOHHO-KOMITBIOTEPHOE 0BeCIiedeHe, H3ydeHHE PHIHKA, IPOTHO3MPOBAHUE
crnpoca # ap.).
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M3 Bcex MeTONONOFMYECKMX KOHLENUMH cUCTeMoTexHHMYecKas Haubojee
Gi13Ka K pasHOMIaHOBO# mpobiieMe aHanu3a W IPOFHO3WPOBAHUSA JIOTHCTHYECKMX
1POTIECCOB H CUTYalUH.

B cBa3u ¢ 3TMM NpPEeACTaBIAETCA PACCMOTPETh TPH METOJONIOTHYECKHX
ioIXoa K BONPOCY MOMENUPOBAaHUSA U OLEHKM KauecTBa (3¢ eKTUBHOCTH)
HOIMCTHYECKHX  TIPOHECCOB M CHCTEM, Haubonee aJeKBaTHO OTPAKAIOMMX
1pOOJIEMHYIO CHTYalRIO:

—~ HOTHKO-BEPOATHOCTHBIN TTOIXON;
— MEeTO/bl KOTHUTHBHOTO aHAJIN33a;
— H(OPMAIIMOHHO-CTATACTHYECKHE METOIBI.

Jlozuko-eepoamnocmuvie Memoos! OPUEHTHPOBaHBI Ha pellieHHe 3a/1a4 Ol[eHKH
KMCCTBA  CTPYKTYPHO-CIIOKHBIX CHCTEM. BRMHMCHIHTENBHBIE NpPOLEAYPRI 3TUX
MeTOI0B 6a3upyIOTCs Ha aiiredpe JIOTHKH M TEOPHUH BEPOSTHOCTEH.

Mpu  kozrHumuenom  ananuze  pPa’BUTHS  JOTUCTHYECKUX  CHCTEM,
OPHCHTHPOBAHHOM Ha BbIABIeHHe Haubonee CymecTBeHHBIX (6a30BbIX) (axTOpOB,
VIPAKTEPU3YIOUTMX B3auMMoJeiicTBe o00bekTa W BHeIUHeldl cpensl, TpakTyercs
11CCKOJIBKO IIHPE 110 CPAaBHEHMIO C JIOrMKO-BEPOSTHOCTHBIM NOJXOAOM M HOIyCKaeT
HOSMOXHOCTS 1IEJIEHANIPABIIEHHOTO Pa3BHTHA B YCIOBHMAX HEONPEJENEHHOCTH H
pickoB. B OCHOBe TEXHONOTMH KOTHHTHBHOIO aHAIHM3a JIEXKUT I03HABATENHLHO-
neacBas CTPYKTypusalms 3HaHuii o6 oObexre W BHewrHell JUis Hero cpefs,
OCYIIECTBIACMas ¢ IOMOIIBIO KOTHUTHBHOH KapThl (MOJENH), NperCcTaBisroIeH
¢000ii 3HAKOBBIHM OPUEHTUPOBOYHLIH rpad, U CHTyaHHOHHOrO aHanu3a. TexHomorus
KOIHMTHBHOTO AHAJIN3A TIO3BOJNSAET HCCIIEROBATH IPOGIIEMBI ¢ HEeYeTKUMHU dakToOpaMu
1t W3aMMOCBS3SIMH, 8 TaK XK€ YYMTHIBATH COCTABISIONIME BHEINHEH cpelni, KOTOphIE
#WISIOTCS OCHOBHBIMH HCTOYHHKAMH HEOIPEHEICHHOCTH.

Memooonozua cucmemno-unpopmayuonnozo anaruza B 3HAYMTENHHOM
¢TCIIEHH OPHEHTHPOBaHa Ha ydeT dakTopa HeolpeAeneHHOCTH. Peanusanus Takoro
1O/X0/]a MPAMEHUTENBHO K TNOCTAHOBKE M PELICHHIO HECTPYKTYPHMPOBAHHBIX M
¢ 1A00CTPYKTYPHPOBAHHBIX 3aza4 MO3BONSET MpHIaTh BBISIBIEHHBIM
LIKOHOMEPHOCTSM KOJIMYECTBEHHO-KAaYeCTBEHHOE CcOAepXXaHue W obecnednTh HX
¢ LITHCTUYECKYIO (BEPOSTHOCTHYIO) HHTEPIIPETAIHIO.

6.2, Jlorucruyeckas Mojaes cripoca

[lepyo KOHIEENTYaNH3AUMH B JIOTHCTHKE B OCHOBHOM 3aBEPIUMIICS K KOHILY
XX neka. B aToT nepHoa BO3HUKIA KOHYenyus obuyux (momanvhvix) 3ampam.

CMmblc 9TOH KOHLEMIMH COCTOUT B TOM, YTO MOXHO TakK IeperpynnHpoBaTh
Glparsl B pacrpeRenieBud (aucTpubbiouuy), 4ro oOmui ypoBeHb 3aTpar Ha
"MUKEHWE  TOBApOB  OT  MpOM3BOJUTENs  yMeHbHmiaetcs.  CoriacoBaHue
WOHOMHYECKHX HHTEPECOB ONHPAETCS Ha meopuio Komnpomuccos. Pacmmpenuve
chepnl 1eACTBIA JAaHHOH TEOpHMHM Ha OCHOBE MEX(OHPMEHHBIX KOMIIPOMHCCOB
HpHBCIIO K clieAytomeMy pesyiabsTary. Kpurtepusm dopMupoBaHHMs ONTHMAILHON

~E e reMbl YTIpaBJICHU paciipeieNeHueM CTajla YK€ HEe MHHHMH3anusa 06IIIHX 3arpar

1L MITCPHAIBHOE PaclIpe/ieficHHe OQHOTO MpPEeJNpHATHA, 8 MAKCHMU3alMA npuGhUi
1 HOPHCTHYECKUX OTlepanyid BecexX NpelipUsSTUR-I1apTHEPOB.
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JanbHeimit  TOWCK MNyTeid yCTaHOBIGHHS KOMIIDOMHCCOB IIpHBen K
BHEJPEHUIO B TPAKTUKY MENCHYHKYUOHATbHDIX KOMNPOMUCCOS8, OPHEHTUPOBAHHBIX
HA JIOCTHKEHME MAKCHMATBbHOH 3QQEeKTHBHOCTH paboThl BCErO MPEATPHUATHS.
JlaHHBI# KOMIIPOMHCCHBIA NMOJIX0[ HOMyHWI CBOS noruqicxoe IIpoAoKeHue B
KoHyenyuu  «obwjeii omeéemcmeenHocmu»  OTPAXKAIOIIEH  y4eT He  TOJBKO
3KOHOMMYECKHX, HO H COUUAIBHBIX, MONTATHYECKHUX, IKOJIOTHHECKUX aCIIEKTOB.

KoHKpeTH3anys OOLIHX TOJIOXeHHH KOHIeNUuil JIOTHMCTHKY [103BONIHIIA
paspaboraTh ¥ BHE/IPUTh B IPAKTHKY TaKue CUCTEMBI, KaK:

— «Touno B cpoi» I/1L;

— «Kanbany;

— «ITnaruponanie NOTPeGHOCTEH/pECypPCOBY;
- MPII VL

- DPIL VI,

— «Toluee TpOU3BOLCTBON;

— «PearupoBaHye Ha CIEPOCY ¥ €€ BapHAHTBL.

PackpeiBas CYHHOCTE KOHLUEILHH, IIOJOXEHHBIX B OCHOBY JTHX cncTeM:
MOHO BEIUHCIIHTE M OCTABUTE OCHOBHEIE (aKTyaNlbHEIE) 321a4K 9KOHOMETPHYECKOH
TNOTHCTHKH.

MeTooNOTHS HaydHBIX HAnpaBleHWH PeleHAs JOTMCTHYECKHX IIpobieM
BKJI}OUAET COBOKYITHOCTb MCHO/BL3YEMBIX METOAOB, METONIMK ¥ MPHHIUIOB, KOTOPHIE
PYKOBOZCTBYIOTCS B npolecce HCCeI0BaHmil TPU NMPHHATHH B PEeTH3aNUH TeX WIH
MHBIX pemenuii. [1o OTHOMEHHIO K KOHKPETHEIM TEOPHSIM METOLOJNOTHs BRITONHACT
CeMYIOmHe OCHOBHEIE QyHKIIU: 3 }

— dopMynHpyeT yCnoBHs NPUMEHEHNs OOUMX 3aKOHOMEPHOCTEH NaHHON
OTpaciy HayKd B KadecTBe METOJONIOrM4EeCKOro OCHOBAHMA MPH MCCIEN0BAHHH
HeH3yueHHol obnacTy;

— aHanmsupyeT (yHKUMOHANBHBIA  ACNMEKT  KOHKPETHOTO — METOAa,
TPHHAUIENAIEro JaHHOH TEOPHH;

— ompepenseT NPUHUMIBE ¥ QOPMBL CHCTEMATU3ALHU H KiiaccupHKaLun
romydaeMoii HHpopMaluH;

~ MHTEpNPETHPYET HepeLUeHHEIE TPobIeMBI. 3

AXTuBM3aUus MCCIeNoBaHMit B o0OnacTd METOHOJIOTHU  MCCIIENOBaHHH
JIOFMCTHYECKHX CHCTEM BBEI3BaHA MHOTMMHM MPHYMHAMH, B YaCTHOCTH NOBBIIICHHEM
TpeGoBaHMi K NOCTOBEPHOCTH H OMNEPATHBHOCTH PE3YJNbTATOB aHANM3a M TMpPOrHo3a
JIOTHCTHYECKHX HPOLECCOB, HEYAORIECTROPEHHOCTHIO TPAIMIMOHHBIMH croco6aMu
cbopa u ob6paGoTku uHbOpMALMH, cnaboit pa3paboOTaHHOCTBIO METOMOJIOTUH
peleHusl 323a¥ OKCIPEcc-aHalH3a JIOTHCTHHECKOTO MOHHTOPMHIA B pEalbHOM
Maciurabe BpeMeHH MO OrPaHWYeHHOH WCXONHOW MHGOpMANIH (no mnepBHIM
HaGmonennsaM). B M3IBECTHOM CMBICTIE METOJOJOTHHECKHE MPOGIEMEl IOTHCTAKA B
HacTOSIIEe BPEMS SIBIAIOTCH KIIHOYEBBIMH. 3

B noructike Mo6oit BOIPOC, MUHTYUTHBHO BOCIIPUMHUMAETCH KaK HMEIOIIHH
CMBICJI, YK€ MOXHO CYHTATh Hay4HOH 3a/a4el.

Tak, Hanpumep, CHCTEMa «TOYHO B CpOK» JOJDKHA obecrneunBarsb
CUHXPOHMIAHMUIO MPOIECCOB JOCTABKH MaTepUANBHEIX PECYpCOB C HoTpedHOCTRIO B
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mix. JTO TaK Ha3blBaeMoe LUMPOKOE TOJIKOBaHME 3ajaun. TIpu cpexHeM Tonkosanum
1IYM BONPOC (GOPMYJTHPYETCs B TEPMHHAX HAy4HOH oGNacTH (OrMCTHKM), Ha
OCITOBAHHH KOTOPOH MOXKHO CENaTh BBIBOJ, 4TO OH UMEET CMBIC] B AAHHOMN TEOpHH.
Flanipumep, cucTeMa «TOYHO B CPOK» HOJDKHA 06eCeYnTh MPOU3BOACTBO U JOCTABKY
neralie, KOMILIEKTYIOWMX W3Jeuil K MeCTy NMpPOH3BOACTBEHHOIO MOTPEOICHHA B
1coOXOIMMBIX KONWYECTBAX W B HY)KHOE BPEMs C LENbI0 MHUHHMH3ALMM 3aTpar,
¢1s'3AHHBIX C 3aMIaCaMHu.

Taxue MOCTAHOBKM BOIPOCa OTHOCATCH K NPEIMOJETBHOMY YPOBHIO
HCCJICOBAHHA M, XOTH OHH WIPAIOT IIOJIOXKHTENbHYI0 pONb (PeIMOEIBHEIA
VpOBCHb DAaCCYX(ICHWH B JIOrWKe HeusbexeH), OOHAKO JONS  MOCTPOeHu
1'PC/AMOAEIBHOTO YPOBHS HCC/ICAOBAHMH JIOTHCTHYECKUX TPo0IeM, NOPOXAAIOLMX
1HOCTAHOBKY HECTPYKTYPHPOBAHHBIX 33/1a4, He JO/DKHA OBITE CAHIIKOM G0oNbLIOH,

Jna  Toro  4To6Bl AT MOCTaHOBKY 3aja4d B MH(OPMALHOHHO-
COJICPKATENRHOM ACTIEKTE HEOOXOOUMO YyKa3aTh, YTO 3aJIaHO IKCIEPHMEHTANBHO
(pe3ynpTarhl HaOMIONEHHA), YTO IpPEIIIONATAeTCs U OMyCKAeTCs, B TOM YHCAE
CXOAS U3 TEOPETUYECKHUX IPENOCHIIOK, YTO TpebyeTcs y3HaTh, KAK MOXKHO HaifTH
PCIIEHHE, KaK €70 OLEHUTh M KakoBa CBA3b JaHHOMN 3a/{a4d ¢ JPYrMMH.

AHANH3UPYS NPHBEEHHYIO BBIIE CHCTEMY [IPHHLMIIOB H CHCTEM, ONpENeliuM
OCHOBHBIE HAMpaBACHUA pa3pabOTKH MaTeMaTHIeCKMX METOAOB H  Mojgeneit
/KO HOMETPUYECKOH JIOPUCTHKY.

HanGonee nonxo npuHUMOBI KOHUENUMNW «TOYHO B CPOK» BOIJIOMEHHI B
MHKPONOTHCTUYECKOH cHeTeme «Kanban» (KANBAN). Cucrema «KanGan» —
CliCTEMa OPraHu3alMi HENpPePHBHOrO NPOM3BOJACTBEHHOrO NMOTOKA, CIIOCOOHOIO K
tolcmpoii nepecmpotike W NIPAKTHYECKM He TpeGYIOIero CTPaxoBEIX 3aracos.
‘famMeTHM, YTO MOMHUMO OpraHM3alMOHHO-TEXHOIOIHYECKONW COCTABIAIOWEH ITOM
¢HCTeMbl (BBEJ€HME «TAHYIHIEH» CHCTEMbI OPTaHM3alMU INPOHM3BOACTBA, KapTOYeK
orbopa u 3aka3a, NPOHU3BOJCTBEHHbIX, TPAHCTIOPTHBIX H CHAGKEHYECKHUX rpadHKoB,
ICXHOJIOIMYIECKHX KapT | T.J.).

Konuenuus «Ilnannpopanns noTpeGHOCTE/pecypcoB» SBISETCH ONHON W3
nanfonee MONYNAPHBIX B MHpE JIOTHCTHYECKMX  KoHuenuud. CyumiHocTs 3TOM
KOHHLIENLIAY 3aKJIIOYaETC B TOM, 4TO HAa €€ OCHOBE IOCTPOEHB! JIOTMCTHYECKHE
CHCTEMBIL (TOJKAIOLIETO THUIAY, YTO OTIIMYAET ee OT cucTeMbl «KaHGaH» TaHymero
suna. CTOpDOHHHKH A3HHON KOHIENIMH OTIMYAIOT 10 CPABHEHMIO C KOHlenumei
«TO4HO B CPOK» BOBILUYIO ycmOotUuUEOCMs TIPH Pe3Kux KORe6anusx cnpoca, KOTopble
1coOX0NMMO YYHTHEIBATD B peallbHoM MaciutaGe spemenn. OCHOBaHHBIE Ha 3TOM
sonuenuun cucteMsi MPIT # JIPII BKiro4aloT B KOMILIEKC CBOMX 3a/1ad HPOZHO3Hbi
ACHCKT (NPOTHO3UPOBAHHE KOHBIOKTYPBI PBIHKA BO3MOXHEIX CPOKOB BBINOJHEHHA
wkaza u Ap.), a cuctema JIPIT I Boobmie paGoTaer B ycnoBHsAX HEONpERENEHHOrO
vnpoca. Cucreme JIPIT I, paccMaTpuBaeMoOM Kkak BTOpOE IIOKOJNEHHME CHCTEMBI
VIIPABIIEHHs pacnpenesieHusl MPOAYKUUH B JIOTHCTHYECKOM CHCTEME, CBONCTBEHHBI
< 1IC/1YIOIIME OTJIHYHTENBHbIE YEPTHI:

— CpelHEeCpPO4HOe H JIONTOCPOYHOE IPOrHO3HPOBAHHE CIIPOCa;
— paboTa B peXXHMe peanbHOrO BPpEMEHH;
— coBpeMenHble H 3¢ QeXTHRHEBIE MOJIENH NPOrHO3UPOBAHHSA.
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JlorucTuueckas KOHNENIHA «Lean production», MONYYHBIIAs
pacripocTpaHenue Ha 3anane, GyKBaIbHO NEPeBOAUTCA Kak «Tolee pOH3BOACTBOY.
KnioueBsiM  MOMEHTOM  peanu3alidd  KOHHENIMH  SRIEeTcs  yCTpaHeHHe
«BecnoNe3HeIX»  onepauyii  OOBIYHOTO MaCCMBHOTO IIPOM3BOJCTBA  (BXOXHOIM
KOHTPOJb, CKIAQHPOBAaHHE MaTepHaNbHEIX pecypcoB M ap.). Peanuzanus sroii
KOHLIETIMM TpeAnoNnaraeT Heloip3oBante Texuonorni «Touno B cpox», «Kanbany
u MPIL

Konueniusi «PearupoBaHue Ha CIPOC» M3MEHAETCS C LENbI0 MAKCUMAbHOTO
COKpAILEHNs BpeMEHH PeakKLiy Ha HIMEHERHe CTIpoca MyTeM GBICTPOro NONONHEHHA
3amacoB B TEX TOYKAX PhIHKA, Fe NPOrHO3upyeTcs pocT cnpoca. B ocHoBy sTo#t
KOHLIETILIMM TOJIOKEHO YCOBEpIUEHCTBOBaHHaA KoHuenuua «IlnaHnpoBaHHA
norpeGHocTeiw/pecypcoBy. OgHMM H3 BapHAHTOB KoHueniuu «Pearuposanne Ha
CIPOCH ABIAETCA METOJ OnpedeeHua MoyKu 3axKasa.

Touka 3aka3a — 3TO HUCHONB3YEMBIH B CHCTEMaX KOHTpOJA 3a COCTOSHMEM
3aracoB mapamerp, 0003HAYAIOWMI HIOKHIOIO TpaHHIy 3amaca cO CKJIaja, IpH
JOCTYDKEHMH KOTOPOTO HEOOXOAMMO AeNaTh OYePEAHON 3aKa3 Ha MOCTABKY.

Cdepa mnpuMeHesusa NaHHONW XOHLENLWM OTHOCHTCH K OMNpENENEHHIO,
ONTHMM3ALMH M DErYJIMPOBAHMIO YPOBHEH CTpaxoBbIX 3alacoB MaTepHaNbHBIX
pecypcoB B LieJisiX BHIPABHHBaHMs KoneGaHuii cripoca.

Crnpoc B YCHOBHAX KOHKYPEHTHOTO PBIHKa ITOKa3bIBacT KaKOe KONHYECTBO
ToBapos (ycryr, MPOAYKTOB, PECYPCOB M Jp.), KOTOpoe MOTpedutend roToBH H B
COCTOfAHMH KyNuThb (OIUTaTUTH) [0 HEKOTOPOH [E€HEe W3 BO3MOXKHBIX B TEYCHHUE
onpeAenéHHOro nepuofa. B sxoHOMUKe 3Ta CBA3L HA3BIBACTCA 3AKOHOM chpoca. B
OocHOBe (POPMHpPOBaHMS 3aKOHOMEPHOCTEH CIpoca IeXaT HECKOJBKO BIIONHE
OYEBHJHBIX IOCTYJIATOB: 3/paBbiii CMBICH (JIOAH MOKYMAOT JAHHOTO IIPOAYKTa
Gonbllue No HU3KONW UEeHe, YeM MO BLICOKOH); npuHIMN yObiBaroie# npenensHo#
0NEe3HOCTH (NOTPeOHTENH MOKYIAIOT NOIOIHHTENRHBIC €AHHHIB MPOAYKTA JIHINbL
NpH YCIOBHMH, YTO LIEHA €ro cHWkaercs); 3¢ ekt goxona (pH Gosee HU3KOH LieHe
YeIOBEK MOXKET [I03BOJIUTE KYIUTH GONbIle AaHHOrO NPOJAYKTa, He OTKa3bIBas cebe B
NpuOOpeTeHHH KaknX-1ub0o anpTepHATHBHBIX TOBapoB); 3(dekT 3amemieHHasd (HPH
fonee HU3KOM HEHe y MOTpeGHTENA MOABIAETCH CTUMYJ NpHoOpeTaTs AEHIEBBIH
TOBAp BMECTO AHAIOTMYHEIX TOBAPOB, KOTOPhIE OTHOCHTENBHO JOPOTH).

O6beKTOM H3YYEHNA MUKPOIKOHOMUKH ABJIAETCH KOHKPETHRIE DKOHOMHUUECKHE
eMUHWLBI  (CMCTEMBI) ¥ 3aKOHOMEPHOCTH HMX THoBeleHus. OcCyHIeCTBIAA
MHKPO3KOHOMHYECKHH aHann3 ¢ «OTH3KOTO PacCTOSHUA», IPUXOAUTCS CTONKHYTHCH
¢ TeM OOCTOATENLCTBOM, YTO MPOTEKAIOmHe B 3THX OOBEKTaxX 3NeMeHTapHLIE
IpoIfeccsl HeW3BeCTHHI. Takue CHCTEMBI, B KOTOPHIX OKA3hIBACTCH HEBO3MOMKHBIM
pasrpaHUYUTh PasINIHbIC TIO CBOEH NPUpOJE ABIeHMA (UMCTO TEXHHYECKHE BOIPOCH
{ BIHSHHE MHTEIUIEKTA YeloBeKa, HanpuMep) HassiBaloTca JuddysasiMu. Mizyuenne
Inbdy3HbEIX CHCTEM OKas3ajlo BAMAHHE Ha METORONIOTHYECKYI0 KOHIEIIMO
dopMupoBanus TpeGOBaHMIA, NpPEJBABIAEMBIX K MaTEMaTHYSCKOMY OITHCAHHIO
HabnionaeMeix sBieHui. B cBA3M ¢ 3TUM IpefcTaBaseTcs UenecooOpasHBIM [IOHATHE
3aKOHa B paccMarpuBaeMoil oOnacTd  3aMEHMTh  IIPOTHBOMNOJIOKHBIM €
KHOEepHeTHUYECKOH TOYKHM 3peHHs MOHATHEM MOJedb. Takoe IPOTHBOIOCTaBICHHE
obycrnoBnuBaeT CHIDKeHHe TpeOOBaHUil, NpPeNBABIAEMBIX K MaTeMaTHYECKOMY
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onncanuio RabmoaaeMbIX SBICHMH (3aKOH B HayKe HMEeT XapakTep HeKOTOpo#H
AOCOUIIOTHON  KATETOPUM HA JaHHOM YPOBHE 3HaHWi, OH MOXeT ObiTh 6o
iy 1y CIIOBHO BepeH, 0o Ge3ycioBHo HeBepeH, W Toraa orsepraercs). CoBceM UHbie
ipeOBaHUS  TIPEABABIAIOTCS K MaTeMaTHYecKoH MoJend, NpUMeHseMolt [uis
onscanus auddysHolt cucTemsl. PasiHuHble ¥ccnemoBaTenM MOIYT Ipeiarath
prsilMUHBIE MAaTEMAaTHYECKHE MOZAENM AN OMUCAHMS OJHOM M TOH e CHCTEMBL.
NuoJjiHE  OYEBMAHO, UYTO JNA HMX JUCKPHMHMHAIMH HEOOXOAMMO YYHTHIBATH
10rHUeCKy0 0OOCHOBAHHOCTh HCXOJHBIX NMOCTYJIATOB M COAEPKATENABRHOCTB, DTO
UEITHT, YTO MAaTEMATHYECKAs MOJENb JOLKHA ONIMPATHCS HA JAHHELIE SKCHEPUMEHTOR
{nabuoienuit), OOBACHATE yXe H3BECTHble (AKTHI, BLISBISTE HOBBIE W HECTH
nipOPMALMOHHYIO  HArpPy3Ky (BBIABHIaTh HOBHEIE Ipo0JIeMBl, TpeAcKa3biBaTh
AnnpHeliiee NoBeeHHe CHCTEMBI U Ip.).

B aTOM cMBICIE AJII MareMaTH4eCKOTO OMMCAHMA OOPaTHOM CBS3H Mexay
nedoi ToBapa M OOBEMOM  cmpoca IpeACTAaBISETCS  [elecoobpazHbiM
HOCTIONB30BATECA JJOTHCTHYECKOH Moneibio M Toii uHbopmaiumeii, koTopas MOXeT
OLTL OMpefielieHa B pe3ynbTare HaOmoJeHHWs 3a KBA3MPABHOBECHBIM COCTOSHHEM
jatiKa (CTATUCTHYECKH PABHOBECHBIM COCTOSHUSMH MEXAY LEHOH U CIpocoM).

Ilpu omnmcaHuM 3BOMIOHMHM CaMBIX PasHOOOPa3HBIX B3aUMOIEHCTBYIOMIMX

o{/L,CKTOB IIHPOKO HCMOAB3YETCS CHCTeMa OOBIKHOBEHHEIX MH(depeHInanbHBIX
ypantenuit Jlorku-BonsTeppa Buaa

dN, n
=N b~ Y a;N; |, (6.2.1)
=1

dt

e N, ; — KONMYECTBEHHAs Mepa i -i rpynIibl B3auMoeHCTBYIOMMX 0GHEeKTOB;

b; u Q;; — MOCTOSHHbIE, XApPAKTePHU3YIOUe SBOMIOLMIO I -i rpynnkl oGbexToB

1 OTCYTCTBHE OPYTHX KOHKYPHPYIOHIUX 0OBEKTOB;
(a; ) — MaTpuia B3aUMOAEHCTBH.

Takoro popa ypaBHEHHHA BCTPEHAIOTCS B HCCIEHOBAHHSX MO KHHETHKE
AHMHYECKHX PEaKIHH, IHHAMAKE SKOCHCTEM, AKTHBHOCTH HeAPOHOB, acTpodu3uke u
np.

IIpy MOmENHpOBAaHHH TNPOLIECCOB B MATEMATHYECKOW 3KOHOMMKE CHCTEMA
vpaneHnt JloTku-BoneTeppa MoxeT OBITH WCNOAB3OBAHA [7s OIMCAHHA U
ueClieIOBaHuS TPOLIECCOB YCTOHYMBOCTH [IPOLIECCOB B3aUMOJIeHCTBHSA
1 EIHMOJIOTIONHSIOIMX H B3aHMO3aMEHAIOIIUX TOBAPOB B YCNOBHAX JHHAMHYECKOTO
prnka. Ha  ocHoBe ypaeeemmit Bunma (6.1) mpeacTaBisercs  BO3MOMHBIM
*OHKPETH3APOBATh aHAJMTHYECKHI BU KPHUBOI cripoca.

Ha ¢opmupoBanse pEIHOYHOrO CApOCa OKasbiBaeT BAMsSHME psx (akTopos
{nkyChl U IPENIOYTEHUS MOTpebuTenel, IEHBI Ha CONPSKEHHBIE TOBApHI, leHEXHBIE
noxo ! nOTpeGuTeneif  UX YHCIO Ha phIHKE U Ap.). OTBREKaACh OT HELEHOBBIX
¢ rTCPMAHAHT, H TIPY IIPOYMX PaBHBIX YCJIOBUAX 06BEM TOBapa cnpoca yMeHbINaeTcs,

" ecun iieHa ToBapa P pactér. CieposatensHo, TpaHchopmupys ypasHeHue (6.2.1),
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MOXKHO IIOCTYJIMPOBaTh, YTO KPHBas PHIHOYHOrO CIpoca q(p) Oyzaer onpeneneHa
ypaBHEHHEM BHIIA

4 glb-aq). (6.2.2)

Wuterpupys ypasBHeHwe (6.2.2), HaxoiuM, 4YTO 3aBUCHMOCTE 0OOBEMa
PHIHOYHOTO CIIPOCA OT HEHBI ToBapa ) NpH NPOYMX PABHBIX YCIOBHAX ONUCHIBAETCS

norucTHueckoi GyHKiHei

b
q=——~%—~- , (6.23)
b
1-|1——e”®
aqg,
rme (y — MakCUMaNbHOe 3HaueHue oOBEMa Cmpoca, COOTBETCTBYIOIIEe

MUHHMANBHOHN NeHe ToBapa.

OueBHIHO, YTO H3MEHEHHE OJHOH MM Oojee W3 OCHOBHBIX NETEPMHHAHT
cnpoca Be30BeT CIBUr KpuBoH (6.2.3). MHbiMu croBamH, KO3(QUUHMEHTH
JAOTHCTHYECKOM KpuBoOi (6.2.3), SBIAIOTCS CHONHBIMM (YHKIMSAMHM NapaMeTpos,
XapaKTepH3yIOIAX JeTepMHHAHTHl crpoca. lMcrnonboBaHHe —CTaTHCTHYECKHX

METOJOB Jyisl onpeleseHus 3HadeHuli d wu b orpanmuusaercs aMHAMHAUEOCTHIO
PBIHOYHBIX OTHOLIEHHH ¥ TEM 0OCTOATENBCTBOM, 4TO CTATHCTHYECKOE obcenoBanue
noisi «g—P» OrpaHudeHo Majod o6nacTeio, 61M3KOH K KBasHPABHOBECHOMY

COCTOSIHHIO MHKPOIKOHOMHYECKKX TI0Ka3aresieil 00béMa cripoca ¥ HeHsl ToBapa.

B cBs3u ¢ 3THM, C HENBI0 NPOBEIEHHS SKCIPecC-aHaan3a PHIHOYHOIO CIIpoca
PACILIMpEHHEM NPOTHOCTHYECKHX BO3MOXHOCTEH KPHBOH CIIpOCA, MPEACTABIACTCH
nenecooOpasHeIM Jyis  ompefeneHHs Ko3(GGUUMEHTOB JIOTHCTHYECKOH KpHBOi
UCNONB30BaTh HHGOPMALHMIO O CHOpoce H LeHe B o0NacTH KBa3sHPaBHOBECHOTO
COCTOSHHS CHCTEMBI «00BEM CIIpoca — LIEHa TOBapay.

C maremaTHuecko# ToukH 3peHus KoddduuumenT neHosoi snactuuHocty E
npeacTasnser cofoi OTHOCHTENBHYIO IIPOM3BOAHYI0 00BEMa crIpoca o LicHe

_|9qp
E, -5
dp q |P=P
9=q9
onpeAenéHHyro Ui Kakoi-n1ubo xapakTepHOH TOYKH KPHBOM cpoca (ﬁ, q )

Takum obpazoM, ¢ yuétom auddepennmanpHoro ypaBHeHus (6.2.2)
ko3 dunreT 1eHOBONH >MaCTHYHOCTH Ed MOXeET OBITH CBSi3aH ¢ IapaMeTpaMu

(6.2.4)

JIOrHCTUYECKOH KpUBOH A U b cnenyiomum o6pasom

E,=plag-b). (6.2.5)
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3aMeTHM, YTO B pe3yJIbTate CTATHCTHYECKOTO aHaIN3a 00BEMa Cpoca | 1IeHb
ronapa Ui CTaIIMOHapHON TOYKM KBa3WPaBHOBECHOI'O COCTOSHHSA CHCTEMBI «OGBEM

Cpoca — eHa ToBapa» MOryT OBITH ONnpeAcacHbl CPEAHHE 3HAYCHHUA apaMeTPOB p

2
w o, ux gucnepcun O, u O, H ko3pduiMenHT koppensumud F TOrAa

pq’
ro wpUIHEHT LEHOBOH acTHYHOCTH Oy IeT HMETh BU]
g,
E;=r,, Za P (6.2.6)
o} p q

Ecnu umMeercs HaexxHas oueHKa napaMerpa qo, TO A OIIpEeNC/ICHUA

KONCTAHT JIOrHCTHYECKOM Moaenu d M D NOCTaTOUHO HCMONB30BATH COOTHOLIEHHE
(0.2.5) u dysxuwmo (6.2.3), 3anaB HesaBHCHMOH NepeMeHHoH P W dynkumm §
(pejlHHe 3HaY€HUs P M § KBa3UPABHOBECHOTO COCTOSHHS CHCTEMBL.

BpickaXeM HEKOTOpEIE coOOpakeHHsA O MpPHBICYCHHM IOITOJHUTEILHOM
iipopMallEy, NO3BOAMIOMIEH g Mozaemu (6.2.3) MpoOM3BECTH OLIEHKY mapameTpa
‘o

VCTOMYMBOCTE  PBIHOYHOW  CHTYalldH  ONpEJeNderci  XapaKTepoM
numMoeicTBA  QYHKUMHM cnpoca M (QYHKUMH TIpeUIOKEHMs. 3aMeTHM, YTO
(Y NKLHIO TIPEANOXKEHHS MOXHO TaKXKe ONHKCATh JIOTHCTHYECKOM KPUBOH, UCXOAs U3
1ex ke eHOMeH coobpaxenuii. OueBHAHO, YTO HanbONee YCTONYMBOE MONOKEHHE B
AnnaMPKe B3aUMOAEHCTBHA HEHBI M cripoca OyAeT AOCTHraTbcs B TOH TO4YKE
nepeceyeHHs KpUBBIX CIpoca ¥ MPEUIOXKEHHS, B KOTOPEIX OHH MMEIOT HauOonbliye
1npou3BoAHEE (HanOGONBHIYIO YyBCTBHTENBHOCTh K BO3AEHCTBHIO BO3MYIIAIOLIMX
jpakropoB). PhIHOK aBTOMaTHdecku OyAeT afanTHPOBATRCA K  YCTONYMBOMY
COCTOSHULO. .

D1 coobpaxeHHs  NO3BOJIOT B KauyecTBE  JIONOJHMTEIHHOIO
(«JIMCUMIUIMHUPYIOLIEro», [0  TEPMHHOJOTHH  HCCHIEJOBAHHA  OTIEPALMH)
1C1101630BATh SKCTPEMalbHEL IPUHITHIL.

MaxkcumansHOe 3HaueHHE MPOM3BOJHON JIOrHCTHYECKOH (YHKIMH, Kak 3TO

HCTPYAHO ONPENESIMTh M3 ypaBHeHHs (6.2.2), AOCTHraeTcs B TOYKE, KOTOPOW
« OTRETCTBYET yCIOBHE

g=—-. (6.2.7)

IToaToMy coBMecTHOe pellieHde ypasHenwmit (6.2.5), (6.2.7) u JOruCTHYECKOTO
vpuuenusi (6.1.3), yaoBneTsopsiowero napaMetpaMm P u , Raér cruemyroumi
ey TaT

2q9
qdo= > (6.2.8)
1+¢%5d
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a=-~=d— , (6.2.9)
Pq
2E
b=—:d— . (6.2.10)
P
Kpugast copoca B 3TOM ciyyae OyleT HMeTh B
2q

q= (6.2.11)

2Ed(1 ~ ’_’] .
1+e P

3aMeTHM, YTO LIEHOBAs MACTHYHOCTH SBIAETCH BEJIMYMHOH OTPHLATENHHOMH,
NO3TOMY MaKCHMalsHbi 0O0BEM cHpoca, OLEHUBAaEMBIH C IOMOLUBIO MOJENH

(6.2.11), Oyner MeHsllle, YeM B 2 pa3a TOro 3Ha4€HHA, KOTOpoe HaOIIoJaeTcs B
YCTAHOBHBLIMMCS COCTOSIHUH PBIHKA.

ITpn p-—)O u3 ypasHeHus (6.2.11) cnexyer g—>q,, npu p——)O 00bEM

cnpoca § CTPEMHTCS K HyMO, a IIpH p=ﬁ ypaBHenue (6.2.11), ecrecrsenno,
BBIPOXKIAETCA B TOXKAECTBO.

6.3. IxoHOMHKO-MaTeMaTHYecKas MoAeJb yobIBalolieH npexeanHoi
NOJIe3HOCTH TOBAPOR

B sxoHOMH4YECKOR TEOPHH pa3uvaloT ABa NOAXOAA K OUCHKE COU3IMEPCHUSA
pPasMYHBIX TOBAapOB M YCHYT: KapAWHAJIHCTCKHH  (KOJMYECTBEHHBIH) W
OPAWHATUCTCKUIH (OPAIKOBEIA, KaueCTBeHHEI).

KonuuecTseHnbli MOAXOX OCHOBAaH Ha INPEACTABICHHH O BO3MOXHOCTH
H3MEPEHHUA MOJIE3HOCTH Pa3iMYHbIX Onar HeMOCPEACTBEHHO B KAKUX-THOO efuHHLAX
nonesnoctu (forunax). Ilpenensbras mnosesHOCTh XapaKTepH3yeT HpHPOCT obwei
NOJIE3HOCTH (CyMMy MosiesHocTel) IpHu yBejndueHnn o0béMa nmorpebrenus JaHHOTO
6mara na oawy emmmmiy. B ocHoBe npoueccoB M sBieHHH, (HOpPMHPYIOIHX
3aKOHOMEPHOCTH PBIHOYHOIO CNpPOCa B MHKPOIKOHOMMKE JICKHT 3APABBIA CMBICI
nosejeHus noxynarens. B moGoil JanHBIH NepHOA KaXXAbIH NOKynareis NpOayKTa
NOIy4YaeT MEHbOIE YJIOBICTBOpEHUs (BHIrO[si, MONE3HOCTH) OT KaXIo#
HociefyomeH eNMHHALB NpoaykTa. OTCcIofa creAyeT, 4To NOTpebneHue NoABEPEHO
NeHMCTBHIO DpHHUMIA yOBIBatomied NpenenibHOM HONE3HOCTH, CJEACTBHEM U3
KOTOPOro SBAAETCA TO, 4YTO notpefuTenu OyayT NOOKYNaTh [FOMOIHHUTEILHEIE
€AMHHUIE! IPOAYKTA IHILb NPH yCIOBUY CHIDKEHHSA €ro LEHb.

Ilpn moctpoeHnmH Mozeneil yObiBatolnel MNpeAencHOW NONE3HOCTH B
MUKPOSKOHOMHKE HEOOXOAUMO YYHTBIBATH HajiMdkhe (aKTopa HeolpeleNieHHOCTH U
OrpaHWYEHHYIO BO3MOXXHOCTh HCIOJIB3OBaHHA DKCHEPUMEHTANBHBIX NaHHBIX. Koraa
OTCYTCTBYET KOJAYCCTBCHHASA HH(i)OpMallI/Lﬂ O  IpyapocTte NOJIE3HOCTH npHu
yBenmueHuH oO0n€Ma motpeOneHns naHHoro Onara Ha ORHY COWHMIY, MOXXKHO
TNPHMEHNTH OPJAMHATMCTCKHH (OPAKOBBIN) TOAX0 K OLEHKE MPUPOCTA MOIE3HOCTH
H YIOPANOYHMTH [0 CTENEHH IIPEANIOYTECHHS BO3MOXKHYIO OIIEHKY HOTpebuTtenem
TONIE3HOCTH [IPH [TOKyHKe NONONHUTENbHBIX Gar
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A Ay A, (6.3.1)

COHHEAMAIOUTIYR0, YTO MOKYNKa KaXJ0# JONMOJIHHTENBHOM CAAHHUIBI TPOLYKTA BHOCUT

SwenLndii IPpUPOCT B OOIIYI0 CyMMY TOJIe3HOCTeH, peainsyeMylo mpd HOKyIike 1
COLTHHIL

KonuuecTBeHHyro crenenhr npeanourenus (6.3.1) naior Tak HasbiBaemsle
oacukn OGumbopHa

13,.=2(n_1+1) ,i=l,...n, (63.2)
nin+1i
Y P=l. (63.3)

i=1
(JueBUAHO, YTO 3TH OLEHKH MOXHO PacCMaTpPHBATh B Ka4eCTBE BEPOATHOCTEH
(ePeXOAA M3 COCTOSHUS Al 3a OJWH mIar (3a OIHY HOKYIIKY) B COCTOSHUE A2 U TaK

(1CC M HHTEPIPETAPOBATE STOT MPOLECC B TEPMUHAX TEOPHH MAPKOBCKMX Ielreii
(MOJICIIHPOBATE  pealH3aluio yORBAalOmEel MpefeNbHOM NONE3HOCTH HO CXeMe
114 KOBCKEX CIYHaiHEIX HPOLIECCOR.

CnopaBelUIMBOCTE  COOTHOIIeHMst (6.3.2) BBITEKaeT W3  CIELYIOLIETO.
I'w cmarpuBaeMast uHopMaiMOHHast CHTYyal(|s XapaKTepu3yeTcs
neotpeIeNieHHOCTRI0O H TpeOyeT MCHoNb30BaHUA 3HTponuiiHoro noaxoma. C 3toit
(1,10 BBOJIATCS B PACCMOTPEHHE Mepa HeONpe/IeieHHOCTH BTOPOro poaa

n .
Hyp=T1p" ", (6.3.4)
i=1
wsomascs  JyBCTBHUTENBHON NpPH  pellleHHH OKCTPeMalbHBIX 3ahay  Tpd
tpitltMMEHHSX, 3a/laHHBIX HEPAaBEeHCTBAMHY.
(DyHKUUS HEOTIPEAENIEHHOCTH BTOPOro pofa 061aaaeT TeM CBOMCTBOM, 4TO ee
MAKCHMYM WIS TIPOCTOrO OTHOumreHms mopsiaka (6.3.1) mocruraercs Ha oneHKax
(6 13). JedicTBUTENBHO

n .
H(pETTp" '+ >max, (63.5)
i=1 Pi
3 pi=l (63.6)
i=1
fip YCIIOBHU
DiZPy2.2Pp;2.2D, (63.7)

¢+ NOMOIIBID METOJa HeonpeneneHHBIX MHoXwuTenel Jlarpanka, MoOXHO HaHTH
e 1 peMasTbHBIE OLICHKH (6.3.2).

IlpuMeneHne AUCKPETHBRIX MApPKOBCKHUX iHened B MHUKPOIKOHOMMKE IyIs
MoNCHIMPOBaAHKA TIpolecca YGBIBaHI/Ul npez(enbnoifl TITIONIE3HOCTH KMMEET HEKOTOPYIO
et HHeCKy o 0COGEHHOCTE, KOTOpad 3aKII0YaeTcs B TOM, YTO YHCHO MEPEXO0B
CICICMBL M3 OJHOIO COCTOSHMS B IpPYro€ SABISETCs BEIWYMHOH cayuaiiHoii.
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[locTaHoBKa H pelIcHue 3ajadd onpeaciCHHs COCTOAHHUSA Iponecca B TEPMHHax
MAPKOBCKHX uenei 3aKmoYaeTcs B CISIYIOLHEM.

IycTs BEKTOP HA4AIBHBIX BEPOATHOCTEH ONpEAEAETCS BEKTOP-CTPOKOH /T (O)
u, NycTh jajiee, CUCTEMa OCYIIECTBIeT Cly4YaiHOe 4HCIO F TepeXoloB w3
COCTOSHHSA Ai B Aj, 3aKOH pacnpesielieHdsl KoToporo P, =P (r=nfn=0,l,...,
(cy4ait GecKkoHEUHOro YKcNa nepexonos He Hckiodaercs). Tpebyercs onpenesnurs
BEPOSITHOCTH COCTOSHHUA T (n), OCpeIHEHHEIe MO BCEll COBOKYIMHOCTH BO3MOXKHBIX

BapHaHTOB YHCNA NiepexosioB F [72' (n)] .
Ilpu aeTepMHHHPOBAHHOM YHCIIE [IEPEXO/IOB

lrEr OXT, (6.3.8)

e ]._IZ” plj “ — CToXacTuueckasi MaTpula nNepexonos.

INpu cnyuailiHoM ¥ oOCpefHeHHas BEKTOP-CTpPOKa OyXeT OnpeaensThcs
crepyommM obpazom

E[rr (n)]=7r (0) :‘fP,,H" (6.3.9)
n=0

3amernM, yro I] — kBa;parnas Martpupa, a # — HaTypambHOe 4HCIO,
Clle{OBaTENBHO

Elrlnr (OI PoEo+p I+ p,IT? +] (6.3.10)
rie  E — ennnuunas marpuna.

Tax, HalIpuMeEp, €CIIH 3aKOH paclpeacCcHUd YHC/IA IIepeXol0B CHCTECMBbI
ONMHACHIBACTCA 3aKOHOM Hyaccoua

n_-—v
v'e
P":T’ (6.3.11)
rae Vv — CpEeAHEe YUCIO NMEPEXOAO0RB, TO
© yle
E[:r (n)kn(o) 3 Tl‘l". (6.3.12)
n=0 .

PaccmatpuBaeMyio mnpobiieMy MOXHO OMHCaTh W CIEIYIOMEH MOENEIO.
OyHKENS UONE3HOCTH XapaKTepusyeTcss yMeEHBIIeHHeM TMPHpPOCTa COBOKYIMHO§
HOTPEOUTENBCKOH  MONE3HOCTH  OT  KaXHOH  JONONHATENBHOM  eMHHLEI
npuobperaemoro ToBapa. KonuuecTBeHHYIO OleHKY YMEHBIIEHHS IPHPOCTa MOXHO
onpeneNuTh U3 clefywoumx coobpaxennit. Ilpu noctatoyso GonsiioM uwmcne
HaOJIFONeHNH MOXHO OLEHHMTbH CpelHee YHCIO eJMHHIl TOoBapa, npuoGpeTaemMoro
NOKynaTeneM HAH 1O CTATHCTHYECKHM JAaHHBIM CPEJHEE YHUC/IO TOBApOB,
TPHXOASINErocs Ha OQHOTO nokynartend. Ha ocHoBe npHHIMIA MakcHMyMma
HEOIPeeJICHHOCTH OMNpeAeNeHHe BepOsATHOCTH TOrO, 9TO MOKyNaTtelb Kynur
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(OUBUPOB pn=P (rzn), n=0,1,2,... onpesenserca B pe3ynbrare peuienus
e 1yoLLed 3KCTpeManbHOH 3aaauH:

H=- i p,Inp,—max, (6.3.13)
n=0 Pn
1= i Pn> (6.3.14)
n=0
m=3np,, (6.3.15)
n=0

in¢ M — CpeiHee YHMCIO MOKYNOK (MJH TOBapOB, NPUXOASIMXCA HA OJHOTO
HOK YTIATENA).

C sToit nenblo BBeJeM HeonpeaesieHHble MHOXHTENH Jlarpamxa ﬂ,, n /12 2]
iecJIeyeM Ha SKCTPEeMYM CIIEAYIOUIYHO QYHKIMIO

L=-3Yp,Inp,+4|1- 2 p, [+A4|m- Y np,
n=0 n=0 n=0

A TaK KaK
iL~:—ln p,—1-4—4, n=0,
O p,
" pnze-—l-—ﬂ.l-—,lzn
HITH
Pa=ppe 2" (6.3.16)

Hnsa onpezeneHys HeW3BECTHBIX IapaMeTpoB (g H 32) HCIIONb3yeM
orpaHHYEHHS, HAKNa/ BIBaeMBbI Ha CIydYaiHyI0 BeTHYHHY

1_ 2 —-/12}1
=2 Dpe >
n=0

— = -Ayn
m=3ynpye .
n=0

[lpapas 4acTh 1nepBOro COOTHOLICHHS IIPEACTABIAET Coboif  cyMmy
vOLIBAIOIEH TeOMeTPHYECKOM POrpecCHH U MOXKET ObITh PeCTaBIAECHAl B BUIE

=Py 5
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TMeppasi 4acTh BTOPOTrO COOTHOLICHHS — CyMMY apH(METHKO-TeOMETPHIECKOH

Po€ &

O1cioaa clenyeT cucTeMa ypaBHCHUH

TIPOIPecCcHH m=

1
Pom o
m+1
=In| ——|.
4 m

IMopacTaHoBKa 3Ha4YeHUA D H 2.2 B (OpMyITy JaeT CIEyIolIee COOTHOLIEHHE

t (m Y
Pir= —_ . 3.
=k (6:3.17)

TakuM oOpa3oMm, ciydaiinas BeJHuMHA 7 (YMCJIO TNOKYTIAEMBIX TOBApOB)
HOAMMHACTCH TeOMETPHUECKOMY PaclpeieNIeHHIO

P(r=n)= p(l— p)" (6.3.18)

— 1
¢ mapaMeTpoM pacnpejaeeHHs pz(m +1)_ W, CIeNOBATENbHO, KONHYECTBEHHAs

OHCHKA CTENEHH WPEANnoYTeHus notpebutens (6.3.2) 3aBMcUT OT CiydalHOH
BEJIUYHHBI 1.

B cB#i3¥ ¢ 3TUM TpeACTaBnseTcs LenecooOpasHeIM MOAH(HIMPOBATL OLICHKY
(6.3.2). Jina peuwlexuss Takol 3amaum HeoOXOMMMO BOCIIONH30BATHECH aNNapaToM
TIPOM3BOIAIIMX (PYHKIHHA.

Ecnu cnyuaiinas BenuyuHa ! HPHHMMAET TONBKO HENble HEOTPUHATENBHEBIE

3HaYeHus, TO NpoM3BoxsAllel ¢yHxkumell pacnpeneneHHs HasplBaeTcs (QYHKIHS
KOMIIJIEKCHOT'O [IePEMEHHOTO

f (t):E[t']z S ' p, lr=n)|t|<1. (6.3.19)
n=0

TMo npoussofsiued GYHKLKY pacpeieieHHe BOCCTAHABIMBACTCSA OHO3HAYHO
no dopMyie

AL (l), o (6.3.20)

il

JIns paccMATpMBAEMOro Cydas ¢ Y4eTOM PaHIOMHM3alMH BeSIMUMHEI 1 1O
reOMEeTPHYECKOMY PacipelelCHHIO TIPou3BosAas GyHKIMA onpesessieTcs

me SN
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<« nylonuM obpazom

2(—i+1) 1 (@ Y

f(l‘)=n20‘; n(n+li i+ A+ (63.21)

«h1 HOC/IE HECTIOXKHBIX Npeo0Gpa3oBaHuil

m n] n{ . 1
P S L Y PV | (6.3.22)
m+ ln om+1l} ni-o n+l

Ucnons3ysa 3aBuCUMOCTE (6.3.9), TIOCIE10BaTEIEHO HAX0AUM

m+l noi\m+l) n+l’
2 " (1)

2 o(m Y 1
R=—— Y| —

WK rajiee.
B obuieM Buae

2k = (7 ) ln—k+l)

m+l p—x\m+l) +ln

Tax, HanpuMep, ecii M =| u npenenbHYIO NONE3HOCTH (n—)OO) NPUHATE 33
<y (100%), Tto BKnax (IpHpOCT) COBOKYITHOH TNOJNE3HOCTH TOCHE HOKYIIKH
POl eMHALBL TOBapa CocTaBuT 25%, Bropoit yxe 4,6% u t.4. Tlpn m=0,5

{AMe1ICC HACEIIEHHBIA PHIHOK TOBAPOB) YK€ Pl =0, 28, Pz =0,015 ut.n.

Pk=

Bonpockl Ans caMONpOBEpKH no pa3aerxy 6
1. Kax onpenenstercs JOrHCTHKA KaK Hayka?

2. Kakue Hay4HBIC HAIIPDABJICHHUSI CIOXHIHNCH NPUA PEIICHUH JOTrHCTHYECKHMX

ey

3. B ueM oTnuU4aeTcs METOHONOTHA CUCTEMHO-HH(POPMAIHOHHOTO aHanus3a B
101 ICTHKE OT JIOTHKO-BEPOSITHOCTHBIX METOIOB M KOTHUTHBHOTO aHaM3a?

4. KakoBa cymHocTs 0BIIHX NONOKEHHH KORUEIUME NOTUCTHKU?

5. KaxoBa cymmHocth cucteMnl «Kanbam»?

6. Kakue mnpotlecchl B IKOHOMETPHYECKHX MOAENSX OMHUCHLIBAET ypaBHEHHE
tooon-Bonstepa?

7. KakoBa CyIIHOCTh YpPAaBHEHHS, OMMCHIBAIOMIErO KPUBYIO PBIHOYHOrO
Cnpoca?

K. Kax cBs3aH ko3dOuIMeHT LeHOBOHW 3IACTHYHOCTH C XapaKTePHBIMH
rorucmit KpUBoOH cripoca?

9. Kak onpenensier ycTOH4HBOCTh PHIHOMHON CHTYaLMH 110 DYHKIHIM cnpoca
SHOpe OKEHAR?

10. B ueM CYIHOCTH MPHHIKMN2 YORIBatomeH MpenensHoH mone3sHocTH?

1 1. Kak cTponTcsl MOJens yOBIBaroliel npenenbHoi Nojie3HocTH?
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3aknwoueHue

P&BHTHC CJIOXKHBIX CHCTEM HEPA3PLIBHO CBA3aHO C BHCIAPEHHEM HOBeﬁIHHX
HayJHBIX JOCTIDKEHMI M peamisandedi INPOrpecCHBHBIX  HHQOPMAIMOHHEIX
TEXHOJIOTHH. IlepcnextuBa  KapAMHAIBHOIO peLeHus ITHX npobnem
HErOCPEJCTBEHHO CBfA3aHA ¢ pa3pabOTKOH M BHEAPEHHEM TEOPETHYECKUX OCHOB
CHCTEMHO-MH(GOPMALIHOHHOTO aHAllk3a CHOXKHBIX CHCTEM H TPOUECCOB. AHAIM3
COBOKYIIHOCTH Hay4HBIX 1poGieM, BO3HHKAIOMMX B IIPOUECCE HAYYHEBIX
HCCNEOBaHHH M pa3paboOTOK, NO3BONLET 3AMETUTh, YTO OONBIUMHCTBO H3 HUX
CBA3aHO C ITOCTAHOBKOM H peulenneM HCT])PIBHaJIBHLIX 3ajad. Hpouez(ypa
NOCTAHOBKH M pEIIeHMS OSTUX 3a]a4  3aTparuBaeT UEAbId psng oGnacreit

rbyﬂ,uamema.ubﬁoro 1 NPpHKNaAHOTO 3HAYEHNA, B KaxJou u3 KOTOpBIX B HacToOAILEce
BpeMs BelyTCHd HHTCHCHBHBIC HCCIIEAOBaHMA.
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3.3. Yuebuoe nocobue
Vuchbroe nocobue Haxoaurcs B 6ubnnoreke C3TV (em.[6]).
3.4. Laocecapwuii

MHTEHCHBHOCTL MATEDPHAJILHOTO NOTOKA — KOJMYECTBO OOBEMHBIX HIH
s conblX  MOKasatenedl (eAMHUU) MPONYKHHMH, MOCTyHalomed Ha  BXOA
1osHCTIIHYECKON CUCTEMbt B € IMHHUIEY BPEMEHH.

UndpopmanHOHHBI  MOTOK —  COBOKYTHOCTh  UMDKYJHUDYIOUHX B
Har CTHYECKOR CHCTeMe, MEXIY JNOrMCTHHECKO# cucTeMoll H BHemiHe# cpenoi
+ oobIeHAR, HeOGXOOMMBIX IJIA YNPaBIeHNS W KOHTPOJA JOTHCTHYECKUX OTIepaliyii;
(yHCCTRYET B pedeBoif, JIOKyMeHTapHO#H (OyMaxHOH), DJEKTPOHHOW H JApyro#
l‘ul‘lMC.

Hcxoaubie [JaHHBIE M BHENIHHE BO3AeHCTBHN — HajajibHBIE 3HAYEHHA
it 1OILIX KOOPAHHAT M JPYTHe MapaMeTpsl 1 PyHKIHH BPEMEHH, 33/1aBaCMBIE H3BHE
LnatpuMep, ylensHbie ChIpheBhIe H (ounootpasyrone 3aTPATH,
e PON3ROJICTBEHHOE MOTpebnenue).

Jlorucruyeckas onepamus - o00ocoOneHHas COBOKYIIHOCTb JieHCTBHH,
annpaRIEHHBIX HA npeo6pa3oBaHie MaTepHANTBHOTO UM HHGOPMAIMOHHOIO NOTOKA.

JlorMcTHYecKasi CHACTeMAa — ajanTHBHas cHcTeMa ¢ oOpaTHOM CBS3bIO,
BLIIOINHSIONEAsA T€ WUIHM MHBIE Jozucmuyeckue QyHKyuu u 102ucmudecKue onepayuy,
Coc ToRas, KaK MpaBHio, H3 HECKONMBKHX TIOACHCTEM H MMEIOINAs Pa3BUTHIE CBA3H C
nuvc e cpefoi.

JMorncTnueckas GyHKUHA — YKpYNHEHHAs IPYINA JOZUCMUHECKUX Onepayud,
IEPIRICHHBIX HA Peany3alMio Ielled nozucmuyeckoil cucmemsi W 3aJaBaeMbIX
WICHASIME TTIOKa3aTenel, SBIAIONINXCA e BEIXOAHBIMH NEPEMEHHBIMH.

JMorncraveckas menb — JMHEHHO YIOPAZOYEHHOE MHOMKECTBO 3BCHBEB
wncmuveckoli cucmemst (Mpou3BoauTeneil, AACTPUOBIOTOPOB, CKIanoB obiiero
HOHLIOBAHNS U T.A.), OCYIIECTBISIONUMX JOZUCMUYECKUe Onepayuu 1o TOBEICHUIO
W PHUIBHOZ0 BHEWHE20 NOMOKA OT OfHOMR nozucmuyeckot cucmemor 1O Npyro#
{44 11y'iC TPOU3BEAEHHOTO NOTpeOIeH ) KM A0 KOHEYHOrO NoTpebHTe .

Map:KMHAJIK3IM — DKOHOMHYECKas Teopusd, OOBACHAIOMAN 3KOHOMHYECKHE
HpONecesl ¥ ABICHHA, HCXOMS U3 [IpeeNbHLIX BEINYMH HIH COCTOSAHHIA.

MapxuHalbHbIH  aHAJH3 — aHATIH3, OCHOBAaHHAIM Ha WCMONb3OBaHHH
OpcennibX  BeJMYMH  (OTHOCHMTENBHBIX — TIPUPOCTOB)  IUIA  MCCNEAOBaHHUSA

HONOMHYECKHX TIPOIIECCOB.

MnrepHanbHbiii MOTOK — NPOAYKIMA, paccMaTpuBaeMas B [pPOLECCE
Opmiokends K HEM  pasiMMHBLIX Jozucmuyeckux onepayuti (TPaHCTIOPTHPOBKA,

¢ HPOBAHKE U AP.) H OTHECEHHAs K BPEMEHHOMY MHTEpPBAITy.

MarepuaibHbiii 10TOK BHERIHHE — MamepuanbHuiii nOMox, NPOTEKAIOLIHHA BO
shocil (10 OTHOLHEHHIO K JI02UCmuYecKkoll cucmeme) cpejie; rnojpasaessercs Ha
Je P bHBI TTOTOK BXOJHOM M BBIXOJTHOH.

MatepnadbHblii MOTOK BHYTpPeHHHii — MamepuaibHolli nomox, BHYTPH
CHION 10, NCMUYECKOT CUCMEMBL.
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MaTepHaibHblif NOTOK AeTEPMHHHPOBAHHBIA — MOTOK € [OJHOCTBHIO
U3BECTHBIME (e TepMUHUPOBAHHBIMH ) NAPaMETPAMHU.

MarepraibHbiii TOTOK THCKPETHLIH — [OTOK, H3MEHSIOUMICA BO BPEMEHH
yepe3 HEKOTOpble TMPOMEXYTKH BpeMeHd (CKavkamu); [NPOTHBONOCTABISETCA
HETIpepbIBHOMY TOTOKY.

MarepyanbHblii HOTOK HENPEPLIBHBIA — IIOTOK ChIPhS ¥ MaTepHanos B
HEMpPEPBIBHEIX  [POH3BOJACTBEHHBIX (TEXHOJNIOTHYECKHX) MPOIECcCax 3aMKHYTOro
UMK, IIOTOKM  He(TenpogyKroB, ra3a, MEPEMEIaeMbIX C  IOMOLIbI0
Tpy6OrpOBOKHOIO TPAHCIOPTA H AP.

MaTepHalbHbIii NOTOK CTOXaCTHYECKHH — MOTOK, KOTAa XOTa Obl OoaMH M3
NapaMeTPOB HEM3BECTEH WM ABJIASTCSA CTydaliHOH BeTMUMHOM (Tipoueccom).

O0beanHenne (CBepTHIBAHME) BEKTOPHOIO KpPHTEpHA ONTHMANBHOCTH -
nponecc obpasoBanus CKaNSpHOM GYHKUWM, sBIMIONleHcs ofobuieHHOM neneBoi
byHKume# 1A 38244 MHOTOKPHTEPHAJIBHOA ONTUMH3ALHH.

CHeTeMa ajanTHBHAasi — CACTeMa, COXpaHsiomas paboTocnocoGHOCTh Ipu
HerpeJBUACHHBIX M3MEHEHHAX CBONCTB ympaBnsieMoro o0beKTa, uenael ynpasieHHs
HIIM OKpY KAlOLeH Cpess! ITyTeM CMEHBI anroput™Ma OyHKIMOHMPOBAHHA WM MTOKCKA
ONTHMANBHBIX COCTOSTHHIA.

CTpyxTypupoBaHHbIe 3aa4H — 33/1aud, KOTOPHE KOJHYECCTBEHHO
chopMupoBaHBl M JUIA KOTOPBIX M3BECTHBI (DYHKIMOHAIBHBIE 3aBUCHMOCTH JUIA
napameTpoB U $a3oBbIX KOOPAHHAT MM OHH MOI'YT ObITh ONMCAHbl TP IUITHOHHBIMH
MaTeMaTHHEeCKHUMHU METOJaMH.

YnpasaniouHe Bo3aeHcTBHA (M/IM ynpaB/ieHHs) — NIEPEMEHHDIE, BIHAIOWUE
HA H3MEHEHHWE OTOr0 COCTOSNHMUS H TOJJIAaloNIMecs HeNeHanpaBlIeHHOMY BEIOOpY
(sanipuMep, NPHUPOCTHL MOIHOCTEH, BRIITYCKH M NIEPEBO3KH TIPOYKTOB)

®a3oBble KOOPAHHATHI — NIEPEMEHHEIE, KOTOPBIMH NPHMHATO XapakTepH30BaTh
TeKyllee cocTosHue 00bexTa (Hanpumep, NPOM3BOACTBEHHBIE MOIHOCTH, OOBEMEI
TIPHPOHBIX ¥ TPYIOBBIX PECYpPCOB).

JddexTHBHOCTL JOrucrHYeckod cHCTeMbl — MOKasaTenb  (cHCTeMa
TioKasatesieH), XapakTepU3yomuil KauecTBo paboThl 1ozucmuUteckoll cucmemst NpH
3aJJaHHOM YPOBHE JIOTHCTHYECKHX HU3ZIEPIKEK.

3.5. TexauyeckHe cpeAcTBa obecneveHns AHCHHILIHHBL

Kommnrrorepnas nporpamma Mathcad Professional
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4. Baok KOHTPOJIA OCBOCHHA JHCLUHILTHHBI
I3 kayecTBe KOHTPOJIA 3HaHUH BXONAT KOHTPOJIbHas paboTa u pedepar.

4.1. 3axaHHe HA KOHTPOJILbHYIO PaloTy U MeToAHYECKHE YKAIAHMS K ed
BhLINOJHEHHIO

Bo Beex 3apaHusx BMecTo (*) CTaBUM NOCTENHIOK UAPY MHdpa CTYAEHTa HO
+MC, HPUBEJEHHOH HIXKe!

L0->5+10,...1>5+1,..2->5+2 utn. ..9>5+9.

4.1.1. 3ananne Ha KOHTPOJILHYI0 paboTy

Sanaune. CpesHee BpeMst Ha IOCTaBKY ToBapa norpeburemo cocrasnser 100
‘mell,  cpeaHeKkBajpaTHieckoe oTkioHenwe — 10 pueit. [Tate noapaspenenmii
“INOBPEMEHHO NOCTYNWIM K MOArOTOBKe HapTHY U3 * ToBapoB. TpeGyercs naiitn
e POATHOCTB TIOATOTOBKH BCeH NapTHu u3nenud k MoMenty spemenn £ =120 mueis.

4.1.2. MeToaH4eckHne YKa3aHAS K BBINOJIHEHHI0O KOHTPONhLHO paGoTbl

‘Japnanue. CpelHee BpeMs Ha MOCTaBKY TOBapa notpeburemo cocrasiset 100
meil, cpeaHekpanpaTHieckoe oTkiIoHeHne — 10 gHelt. Ilate nonpaspenennii
omITOBPEMEHHO MOCTYNHIIH K TOATOTOBKE NapTHH U3 5 ToBapos. Tpebyercs Haith
nepOSTHOCTB MOATOTOBKY Beelf napTuu usnenuit k Momenty spemenu ¢ =120 gueii.

Pemrenne. ITycts F (t ) — GyHKUMA paclipejelieHuss BPEMEHH [OArOTOBKH
mueNug K OTIIpaBKe (3aMeTHM, YTO [0 YCIOBHIO 3aiaiM 3aKOH pachnpeleleHus
upemMenv TIOATOTOBKH M3Jenus He 3ajaH). ITycTs § — BpeMs NMOATOTOBKM HM3jenus

HepnbiM- 00Apa3neICHUEM, t2 — BTOPBIM U TaK Jaiee. Toma MOCACOBATENILHOCTD
(el
iy iHBIX BennydH. Ecny YHOPAROYHUTH 3TY NOCAEAOBATEIBHOCTS 110 BEJIMYHHE
(5) /5 (5)
1)<ty <. <t

sBaAjdercs BBEIGOPKOH HE3IABUCHMBIX OAMHAKOBO paciipeleNeHHbIX

. S
o pacipeielieHne KpaiiHero wieHa BapuauHoHHOTO pana ! g )

Fs(t}=F5(t):P{t§5)<t}

. S
onpejieiseT BEPOSTHOCTE TOTO, YTO CIlydaiiHAd BEIHYHHA tg Gyner MeHbIe uucna
!

llo ycnosuio 3azauun Tpebyercs HaiTi
5 2
F (t)=P{t§ )<120 nHen} .
| lC'I“pyJIHO 3aMETHUTD, YTO TaKasi CXeMaTHU3alud BEPOATHOCTHOIO 3KCIIEPHMEHTA
upeHIOIAFAET  UCTIONB3OBAHME J1s  pacyeTa BepostHoctH P tg5)<1 20 mun.

!y 1 T TTTEPHOPMAIIBHOTO pacTipe/ieNieHusi C TlapaMeTpoM 11=3
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Hepexowl K HOpDMHAPOBAHHBIM CTAaHAAPTHBIM BCIIUYHHAM

xzt—m=120—100=2’0,
o 10

1o Tabuue runepHOPMaTBEHOTO pacnpeaeneHns Iist x=2,0 HAxXoauM
F(2,0)=0,7546.

Ucnons3zosanue NPEANONIOKEHUSE O HOPMaJBHOM 3aKQHE pacCHpeieIeHUs
BpeMEHN NMOATOTOBKH U3JIeNHii JaeT SBHO 3aBLILIEHHBIH pe3yabTar:

®°(2,0)=0,891.

4.2. Tembl pepepaTon
Bri6op tems! pedeparoB BeIGHpaeTcs no nociennei uupe mudpa cryseHTa.

1. MHorokpuTepHalbHbIe 331298 SKOHOMUKH. MeTo/{ B3BEIEeHHBIX CYMM.
2. Metox napHsIX CpaBHEHWIA.

3. ABaJHUTHYECKHIt annapaT MapXHHAJIBHOTO aHajiu3a J3KOHOMHYECKHUX

CHCTEM.
4. MatemaTHuecKiHe MOJEAMPOBAHUE CIPOCa B3aHMO3ABHCHMBIX TOBApOB.
KoaddunreHTs coM3MepUMOCTH TOBAPOB.
5. MaTeMaTH4yecKoe MOJIETHPOBaHNE CIIPOCa B3aUMOJIOTIONHAIOIMX TOBAPOB.
6. IlpomssoncTeeHHbIe QPYHKIMH ¥ METOMBI ONpefeNeHHs HX CTPYKTYPEIL.
7. ®ynxuus norpebuTensckoro cnpoca. MeTonbl onpeseiieHns 1apaMeTpoB

MOJCHH.

8. Vpapnenusa Jlotku-BombTepa u WX DpHMEHEHHS B MAaTE€MATHYECKO

IKOHOMHKE.

9. Mopenu ybriBaronieii npeensHoli NOJEIHOCTH TOBAPOB.

10. Ynpasnsaemeie U IPOrHO3HbIE MOJIENH SKOHOMETPHH.

4.3. Texyuuii KoHTpPOIL

IpuBoasaTcs 6 TECTOB TEKYNIEro KOHTPONA [0 KAKIOH H3 OCHOBHBIX TEM
IuCIUIUIHHEL.  OHM  [Ipe[IaraloTcs CTyJeHTaM B KadeCTBE TPEHHUPOBOYHBIX
(peneTHIHOHHLIX) TectoB. Ilocne paboOTHL C STHMM TeCTAMH MOXHO [POBEPHTH
OTBEThl — OHH NPHBEJCHEI Ha cTP. 96. 3aBepunB paboTy C TPEHHPOBOUHBIM TECTOM
1O TEME, CTYAEHT NMOIYy4YaeT y CBOEro THIOTOPA AHANOTHYHBIH KOHTPOJBHBIA TecT.
BpeMs oTBeTa 1 YHCIIO NIOMBITOK OTBETA IS KOHTPOJIBHOIO TECTA OrPAHHYEHO,
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o

TecThl TEKYIEr0 KOHTPOAR
Tect 1

1. Kakoit noaxoJ oObeAMHAET eCTeCTBEHHOHAYYHBIH METOJl, OCHOBAHHBIN Ha
)P MUILHOM BBIBOZIE ¥ KOTHYECTBEHHON OIIEHKE, OMMPAOILHMHCA Ha OrpaHHYeHHbIH
ohieM MCXO/IHOH HHGOPMALIHK, ¢ YMO3PHUTEIBHBIM METOLOM, MO3BOJIAIOIMM BUAETH
ppoLlicMy,  ONMCATH ee Ha  (OPMATW3OBAHHOM A3BIKE, YCTAHOBHUTH KPUTEPHH
CpuslicHMs  abTEPHATHB, BBECTH pPalMOHANBHYIO HICaNU3aluio  Ipobremsi
{VUpPOCTUTL €€ [0 AOMYyCTMMOro mpefesna), HaHTH crocol paszeneHHMdA HENOTO Ha
e 1d, HE TepsioliMe CBOMCTBa LENoro (OCYHIECTBHTH JCKOMIIO3HIMIO), W HaliTH
cnocof oObenuHEHHS dacTedl B nenoe Ge3 moTepH WX CBOHCTB (OCYIIECTBHUTH
»uMIIOIHIIMIO) ¥ B WTOTe HaliTH pelienne mpoGaeMsl?

‘ A B C

| Hudopmanuonto

! pMail o DKOHOMHYECKHIA Ananuruaeckuit
} CHCTEMHBIHI

2. CyHIHOCTh KaKOro TIOAX0/1a 3aKTI04aeTCsA B TOM, YTO CHadajia POU3BOXUTCH
WIS W CHHTE3 HE CBOHCTB CHCTEM HX 3JIEMEHTOB, a OTHOLICHMA BHYTPH HHX H HX
(1 OLICHAR © BHEIIHHM OKPYXAIOLIAM MHPOM, 8 NOcie KIacCH(pHKaliM BHYTPEHHHUX
GiHolICHUEA  CBOMCTB M HX BHEIIHHMX OTHOIIEHHMH 10 TNpH3HaKkaM [OCIHEHHHE
WA MPYIOTCSL B CHHTE3NPYIOTCH Ha 0a3e OTHOCHTENBHOH urdopMannn?

A B C
HWuadopmantnoHHOo- o
| (opmax o AHanytHiecKkui DKOHOMHUECKH I
CHCTEMHBIH

3. Yto cocTaBiser OCHOBY HMH(OPMAaUHOHHO-CUCTEMHOTO IHOAXOAA IIpH

Ananre 1 UHCCIICAOBaHHH| TIPOHECCOB, 00BeKTOB U npoueayp peuweHus IKOHOMHYECCKHUX
an’?
ERLEE 1 L

A B C
OrHOIUEHUA, AHAIN3,
CHHTE3 U CPAaBHEHHSA
OTHOUICHHH

AHanu3 U cpaBHCHHE

" CuHTE3 ¥ aHAIH3
OTHOIICHME

4, Kak Ha3mbiBalOT 3a[a4d, KOTOphbI€ KOIMYECTBEHHO COOPMHDOBAHBI M IUIA
Lo 1OPBIX H3BECTHBL (PYHKIMOHAJMBHBIE 3aBHCUMOCTH Ui NapaMeTpoB M a30BbIX
rooIMHAT HIM OHH MOTYT OBITH ONMMCaHBl TPAAMIMOHHBIMH MAaTEMaTHYCCKMMH
e rojlaMu?

A B C

(rpykrypuposanHbsiMi | HectpykrypuposalHeIME | CnaboCTpyKTypPHPOBAHHEIMU

S. Kak Ha3pIBaor 3a7a44, Ui KOTOPBIX XapaKTEePHBIM ABISCTCA:

- OTCYTCTBHE JIrOpHTMA PCIUCHUA UIH HEBO3MOXHOCTH €ro NPpHMCHCHHA H3-
Lo PAHHUYCHHOCTH BPEMECHHBIX UITH BRIYHCIIHTEIBHEIX PECYPCOB;

HEBO3MOXHOCTD ONIMCATH IIENEBYI0 PYHKIHIO B TOYHBIX TEPMHHAX;
iipeiocTaBJIeHHEe 33/Ja4i B CHMBOJIMYECKOH (He B KonuyecTBeHHOH) dopme.
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A B C

HectpykrypuposauueiMu | CiabocTpykrypupoBadHeIMH | CTpyKTYpHpOBaHHBIMH

6. YUro mosponuno pa3pabotaTh MeTOABI Hepexoa oT HedopMalu30BAHHEBIX
3aa4 K GopManu30BaHHBIM?

A B C

OKOHOMHUYECKHIT
aHaIN3

CucreMHEBI aHanus MaremarudyecKHi aHaiu3

7. Kak Ha3mBalOTCA IEPEMEHHBIE B YIPaBISEMBIX 3afauyaX, KOTOPHIMA
DPHHATO  XapakTepu3oBaTh  TeKyillee  CocTosHHe  oObekTa  (Hanpumep,
NPOM3BOICTBEHHEIE MOIIHOCTH, 00BEMB! IPHPORHEIX H TPYAOBRIX pecypcoB)?

A B C

da3oBble KOOPAHHATEI Vrpapasioliee Bo3fieficTBue Hcxonnble nanHbie

8. Kax Ha3plBalOTCH nepeMeHHble B YNPABIsAEMBIX MOJENAX, BIHAIONIHE Ha
H3MEHEHHE COCTOSHMA OOBeKTa M TOAMAIOIIMECS LENEHANPABICHHOMY BBIGODY
*HanpuMep, IIPAPOCTH MOIHOCTEH, BbIMTyCKa M 1ePeBO3KH NPOAYKTOB)?

A B C

VYnpagnsromee

. Ucxomusie naHHBIC
BO3elicTBHE

®a3oBbie KOOPIHHATHI

Tecr 2

1. Kak HaspiBaeTCa MNpaBWioO, sBIfAONieecs OTOOpaXKEHMEM HEHHOCTeH

(BOTLIOWIEHHBIX B HeNAX) Ha  NapaMeTPsl  aNbTEPHATHB  (HOITYCKAIOIHE
ynopsinotenue)?

A B C

Kpurepuii HeiictBue HapameTp

2. Kak HasbIBaeTcs (PyHKIMS, BBOAMMAS IJis CPaBHEHMS PasfHYHEIX lejieil
CHCTEeMBI, KOTOpasi sB/AETCA MeToi KadecTBa menn? Ora (GYHKUHMS [103BOJISET

CPaBHHTH JBe LeneBble HyHKUUN q)l H (Dz.

A B C
OyHKuuL OyHxuus DQyHKIUA
| HexoMOpTHOCTH pacnpeneneHus Jamaca

3. Kak HasbiBaeTcs npouece 00pa3oBaHus CKAISpHONH GYHKIMH, ABIAIOWEHCA
0Bo61enHo#H NeneBoll yHKuMel A1 331a4M MHOTOKPHTEPHATBHOM OnTUMH3AUMA?

A B C
Ob6BenuHeHuEM
Papencreom
(cBepTEIBaHUEM) IlepeceyenueM BEKTOPHOIO
BEKTOPHOI'0O KpUTEPUH
BEKTOPHOTO KpUTEPHA KpHTEPHS ONTHUMAaEHOCTH
ONTHMAIBHOCTH
ONTHMANIBHOCTH
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A B C
ey anens g nabnoaeHun
L ONOMIICCKHEM O6BeM npopax Durponus
(TR lCL‘COM7

Uk nanac s METOH, CYLIHOCTh KOTOpOTo 3akmodaercs (B Haubojsee
B o nonKe) B HAXOWIEHHH  pe3yIbTMPYIOLIEro Kpurtepus Buifopa mo
v WIMBIM OKCHEPTaMK, | TI0 1I0Ka3aTensM, NONyYeHHLIM B pedynnTaTe
Speepreano. CETHCTHYECKOT0 aHATIM3A MCCIEyeMOH CHCTEMBI?

A B C |
U oy CpaBienni Merton Meron
CYMM POU3BEAECHHIA

1ye 1, noTpebUTeND, HCXOMS W3 YPOBHS IIEH C; M CBOETO JIOX0Ja { , Aenaet

B ihop ICKTOPa IPOXYKTOB ¢ KOMIIOHEHTaMHU L, KOTOpEIH sARJIseTCS 1 Hero
Seetar e UPeNNOYTHTENBHBIM M3 BCEX HaGOpOB CO CTOMMOCTEHIO, paBHOH (. B

e A 1]»\'||KI|HM IMOJIC3HOCTH TaKo€ MOBEACHUC l'IOTpe6PIT€IUI 3arnychiBaeTCA, Kax
spoe e MAOKCUMH3IUPOBATD NONE3HOCTR!

n
U(‘P) —>max no P npu _ZlciPi:q'
=
I an i BaeTCs BhIIenpUBeieHAas GyHKIHA?

A B C
bhynknue dynxuuei Dyukumeit
Cnpoca npeaIoXeHuH anmpoKCHUMaluy
Tecet 3
(ki (1236[BAETCH SKOHOMMYECKas TEeOpUs, OOBACHAIOMIA IKOHOMHUECKHE
{ e LU UUICHUS, MCXOJIA M3 MPeNenbHBIX BENTHYHH WIIH COCTOSHUN?
A B C
Hudopmanmonno-

N Lok HHATTE3M Teopus BeposSTHOCTH

CTATACTUYICCKAA Teopus

v

Kak Ha3pIBaeTCs aHallM3, OCHOBAHHBIA HA HCIONB30BAaHHH MpeeNbHBIX
Wit (OTHOCHTENBHBIX  NPMPOCTOB) U MCCIEAOBAHMA  SKOHOMUYECKMX
cpeccon (COrJIACHO  MAapXXMHANBHOH  JOKTPUHE, XO3SMCTBEHHBIE WHMBHBI
Spssnno T PCLICHRS, HCXOMAS M3 CTPEMIIEHUS JOCTHYh MaKCHMAIBHOM MpenesnHol
Crmoc it (IPUPALIEHNS TTOJIE3HOCTH Ha €AMHHILY 3aTpayHBaeMbIX pecypcoB)?
A B C
BeposTHOCTHBIi CraTtuctdeckuit
a”HaIn3 apanu3

N Lip kiU BHBIR

"o anaseTcs MCTOYHUKOM HHGOpMALMH IS MapXKHUHATBHOTO aHam3a?
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X

4. Jina cTaTMCTHK, HMeoHmX ¢GopMy T=—Y—, rae X u Y wuesasucumuie

nyqamme peuuunsl ¥ Y >0, o6osnavaror ux yHxuMu pacnpenenenus yepes
F ( Q(y) a MX IUIOTHOCTH uepes f (x) uq ) COOTBETCTBeHHO. Tak Kkak

BEeJIMYHHA Y npearonaracrcsa HOJIO)KHTCHBHOH, TO q(y') COCPEIOTOUYCHA Ha

UHTEpBane [0,00] , H 1O3TOMY P {TSt}ZP {XStY }:EF (W)Q(Y)dy s

audPepeHpys, HAXOAMM, YTO OTHOMICHHE T=-— obnagaer nIOTHOCTHIO

W(t )—‘-? f (Iy)yq(y)dy. Kax Ha3miBaeTcs BhIIENPHBSAEHHBINA mpueM?
0

A B =
Maxcumym
v Ycpennenue
PanpoMuszanus HEONpeAeNEHHOCTH pea

5. ITycts X u Y - nesaBucumele cayuaiiHble BenMYHMHBI, NMIOTHOCTH KOTOPBIX

)zﬂ(wcl):"’: e 2l Ay ~'e

———(—)—— TOrjia Kakoi

umeror sux (x

NOTHOCTEIO o6afnaer oTHOWweHHe [ =——?
A B C
InoTrocTEIO TInotHOCTBIO

]m InotrocTeiO

)
npH x < ( (s-a)f

f&):ﬁbo:;a)(z+y[t%+" f&)= Ae™™ npux >0 flx)= —L“e 20
A

oN2x

6. Tycte X HopMansHO pacrpeneneHHas clyyai#Has BEJMYHHA C HYNEBHIM
MaTEMaTHYECKUM OXHAHHEM M JHCrepcHeit 0'12 u myct, Y HopManbHO

pacnpenenicHHas cnyqai’maﬂ BCIHINHA C HYJIEBBIM MATECMATHYCCKHM OXUAAHHUEM H
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»
TR AR It T ) ‘. » Torjia nNo KakoMy 3aKOHy pacrpeNeICHO OTHOLIEHHUE MX KBaaparoB
, \
‘ [
) - - |
A - B C
Lo sakony
- o l dt PasHoMmepHOMY DKCIMOHEHIHATEHOMY
" / 3aKOHY 3aKOHY
/' Mycrn X HoOpMansHO pacnipenielieHHas  ClydaiiHas BeNMUMHA C
~ . 2
e oAb IICCKUM OXKUJa@HHEM X H AHACTICPCHEN (o2 H NOyCcTh Y HOpMansHO
Preds AP NC AN cnyqal‘fmaﬂ BEJIHYHHA C HYJI€BBIM MAaTCMATHYCCKHM OXHUIAAHHEM H
2
L2 2
s Hecpateil 77, TOTA TIO KaKOMy 32KOHY pacTipesiesieHa cratuctuka L5 =57
A B C
o 3akony

m k m
CXJ

|
J;, J i I‘(k+l)(t+1Y‘“

OxcnonenyuaneioMy | PaBHoMepHOMY

3aKOHY 3aKOHY
~\2
X
rue M= —{ .
g
R llycTe [OCNEAOBATENBPHOCTE HE3AaBHCHMBIX  CIOy4aifHBIX  BEJIHYHH
L \",,...,Xn,X n+1 bacrpefeneHa IO CTaHAaPTHOMY HOPMAJBHOMY 3aKOHY
2
(m. 0, o, :l), TOr/Ia 110 KaKoMY 3aKOHY paclipe/ie/ieHa CTaTHCTHKA L=~n~"—%?
2 X;
i=1
A B C
ITo 3akony
" [r1+l}
ntl 11
py L2 fp[_,__;_;_ﬁ}
. ! rl” 222 OxcnioneHnaneioMy | PaBHOMepHOMY
2 2 3aKOHY 3aKOHY
ve  Fla, By;x) -
tnieprcoMetpudeckas Gyuxuus Faycca.
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S _ 12

9. Kak HasplBaeTcs OTHOILIEHHE v=—, rae X=X i H
X Ni=1

| -

S? =;1— > (‘Xi —x)z — CpefiHee 3HAUCHHE U JUCIIePCHs BHIGOPKH COOTBETCTBEHHO.
i=1
A B C
Koadduuuenrom Koa¢dumenrom Koadpdunmentom
BapualHy TIPOTIOPLIMOHAIBHOCTH KOppensiluy

10. Kak HasmBaeTcs  cnydvaiiHas - BeIfopka HaGmIONaeMBIX 3HAYEHHIT
CiIydafiHbIX BeJIMYMH, €CNTH H3BIACKaeMas M3 Hee ¢ MOMOIUBI OnpeneseHHOro
MaTeMaTHYCCKOro arnnapara HH(I)OpMaHHﬂ HE MOXET CIYXHTh OCHOBaHHMEM [UJid
NpUHATHA AOCTOBEPHOIO pELICHWs, YAOBACTBOPAIOUIECTO LENM HCCIeAOBaHHA, B
CIIOBHAX 0OBEXTHBHO CYINeCTBYIOMEN HeonpenenEHHOCTH?

A B C

Manoii bonsmoii Tlonnoit

11. Kak HaswlBaetcs pacHpefielieHHe, obnajaiouiee HauGonsiued suTpormeii
IIpH OTIpe/le/ICHHBIX OrPaHHYEHHUAX?

A B C
OKCTpeMaIbHBIM PaBHOMeEpHBIM OKCNOHEHIHATLHBIM
Tect 4

1. Kak HasbiBaeTcs nokasatenb NOTPEGUTENHCKOR 3(QQEKTHBHOCTH TOBApOB,
noMy4aeMblii B NPOLECCE MONENMPOBAHMA HWIM aHAIM3a PHIHOYHOIO CIpOCa ITYTEM
3aMC€HBI HEKOTOPOIr'o KOJIHYECTBa TOBapoB X 2 TaK¥M Xe€ KOJIHYCCTBOM TOBapoB X 1s

TIpHHATHIX 32 Ga30Bele (STANOHHEIE), KOTOpOe OGeCrevHBaeT B HENOM MOTPeGHOCTD
phIHKa?

A B C
Kosddunment Durponus O6bem
COM3MEPUMOCTH crpoca

2. Kax HaspiBaeTcA IIOKa3aTelb TOBApOB 110 NOTPeCHTENLCKHM CBOWCTBAM

OmpenenseMEIl KaK KOpeHb KBaApaTHBIH M3 OTHOWeHHs o0beMOB cmpoca H
OTHOUIEHUsS NEPBOHAYAIBHBIX YHCIEHHOCTEH?

A B C
Koaddbunuenr Cpenuue
bPun pen OHTponHs
COM3MEPHMOCTH OLIEHKH

3. Yro sBnsercs Mepoll HEONpe/eNEeHHOCTH KOHEYHOM CXeMsl (CIydaiHoro
00BEKTa ¢ KOHETHBIM MHOXXECTBOM BO3MOXHBIX COCTOSHUM)?

A B C
OHTponus Xapakrepuctrdeckas
1Hennona Beposrocts Pynkuns
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n
b koe 100BanMe HOCHT ClIEAYIOLIEe BhipaXKeHHe: H=- Zpk In D ?
k=1

A B C
‘ ITnotHoCTH
Miponns Huddepennuansuas
Jorapu(pMUIECKOro
HHennona IHTpONUI
pacnpeneneHus

SOV kaneerse CTaHaapTa HEONPELEICHHOCTH It CDABHEHUS oOBI4HO 6epeTca
s e ICHHOCTD cnyqaﬁnoifl BEJIWYHHBI, KOTOpass paclupeaeiieHa B ¢IHHNYHOM

L IEVIC (:'.' l) KBaHTOBaHUSA

A B C

o pacnipenenenso o pacnpenenenuio

I*annomepHo
' p Ilyaccona I"aycca

6 'Ylro SBNSETCS MEpOi HeoNpelesIeHHOCTH KOHEYHOH cxeMsl (chyvaiiHoro
sl ks © KOHCHHBIM MHOXKECTBOM BO3MOJKHBIX COCTOSIHHIA)?

A B C

N Xapakrepuctuyeckas
Jirrponus BeposTHOCTS paitep

1Tlennona dynxups

/ Kak Ha3plBalOTCH CclydyaiiHbie OOBEKTBI C KOHTHHYYMOM BO3MOMHBIX
covownnid,  He  AOMYyCKalolliie  BBEJEHWS  KOHewHoH Mepsl  abcomotHol
e --u|it',)[(‘.llClll]f)CTPl?

A B C
llenpepsiBHBIC JuckpetHsie HeussecTrnie
¢ nyaiiHble OOBEKTEI crydaiHele 06BeKThI 00BEKTHI

¥. Kak Ha3piBaeTCA HAyYHOE HamnpaBlieHHe, OPHEHTHPOBAHHOE HA TPHHATHE
el B 1eoTpeReNieHHBIX YCIOBUSX, KOTAA [eNd U OrpaHHYeHHs He MOIYyT ObITh

VB i TOYHO, A TIPEJICTaBIIOTCS PACIUIBIBUATEIME KATErOpUsIMH («PasMBITBIMKY,
e RO OlipeIeITEHHBIMUEY )?
i A B C
~Louncnenne 3age» Pt JTu Ilerepmnm‘x.poaannaﬂ
ONpeIeNnEHHOCTD

9 Kak HaseIBaeTcs QYHKIHS, BBeJeHHast B paccMorpenne JI. 3ane, kotopas
C ARl 1 COOTBETCTBHE KAXKIOMY 3NEMEHTY MHOXECTBa JEHCTBUTENBHOE YHCIO B
surepmnte [0,1]? 3ameTimM, 4To 0cOOEHHOCTBIO 3TOH GYHKLNA ABISAETCA TO, YTO OHA
0 e NNIPOKCHMALHH ABJISIOTCS CYOBeKTUBHEIMHE U 10 CBOEH CYIIHOCTH 3TO POTHUT
Uik I ILIBACMBIME CYOBEKTUBHEIMHI BEPOSITHOCTAMH.

: A B C

i

| @ 1 OyHK1Ms pacnipencieHus OTHOCTB
HKIH.

: ynii YHKIIMS pactipese. pacnpeneneHus

| HPHIEYYICOKHOCTH BEPOSTHOCTEHR -

| BeposSTHOCTEH
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10. Kak Ha3BIBaeTcs BEPOSTHOCTh, NOJ KOTOPOI [IOHMMAaETCa Mepa

YBESPEHHOCTH HCKOTOPOTO YE€JIOBEKA WITH IPYTIITBL monei B TOM, YTO JaHHOE COOLITHE
B ﬂeﬁCTBHTeSIBHOCTH 6yneT HMETH MeCTO?

A B C
CyOBpeKTHBHAs OO6bexTUBHAS HenssectHas
BEpPOATHOCTh BEpPOATHOCTH BEPOATHOCTH
Tecr S

1. Kak HaspiBaeTci B DKOHOMETPMYECKHX 3aNayax QYHKIHH, BEIPpaXKaromas
KaKoe KONW4eCTBO NPOAYKTAa MOXKHO TPOH3BECTH 3a eIHMHHIy BpeMeHH, obnanas
KanuTAIOM M TPYJOBBIMH PECYpCaMH.

A B C
IIponseoncTeeHHas DyHKIHA MOTPEOUTENBCKOTO OyaKu
GyHKIMA crpoca NONE3HOCTH

2. Kax HazpBalorcs QYHKHHH,
KBAa3UCTATHCTHYECKOTO  ONMHCaHMs

1

Yol

cremyroumwit sun: O = A4 ak ™ P +(1—(1)L—p ,

rue A, p=%—l, O<a<l - xoucranrsi

Haubojlee HacTo HCIIONB3YEeMBIC OIS
3KOHOMHYECKOH HWHAMHKM H UMEIOIIHC

A B C
I'lpousBofaCTBEeHHEIE
GYHKIHMH ¢ NOCTOAHHOH | (DYHKIMHU MOTPEOUTENBCKOrO |  DKOHOMETPHIECKHE
AMACTAYHOCTHIO copoca GyHKUHU
3aMelleHHs

3. YeMy paBHa 3NaCTMYHOCTH 3aMeIlEHHS AN NPOH3BOACTBEHHOM (yHKIMH

Ko66a-/Iyrnaca?
A B C
Ennnuue Hymo e

4. Yemy paBHa 3NaCTHYHOCTH 3aMEINCHHs IS IPOU3BOACTBEHHON QYHKUHH C
HKCHPOBaHHBIMH NIPONOPUMAMHET

A

B

C

Hyaio

E nyaune

Munyc enunune (—1)

5. Kakve xpurepun uenecooOpa3sHO HCHONBE30BATh JUIA peLUeHUS 3a8a4uM

OUHEeHHBaHUA NapaMeTpOB MOACIIH € YHYCTOM AHCKOHTEPOBG.HHH?

A B C
Hudopmanuounsie DKOHOMHYECKHE BepostHocTHbIE
94

o Hinomoosanne  Kakod  (QYHKUMH  A7S  pellieHus 3a4a4  OHCHUBAHUA

g P MOICITIE MOXKHO PACCMAaTpPHBaTh KaK PaclpOCTPAHEHHE SKCTPEMANbHOrO
e hopR PO 33KOHA PaciipeieIeHHs Ha COOTBETCTBYIOUMIE Kiace 3a1a4q?
A B C
QyHKuUA
ey o e TOMIOCTH DyHKIUs cripoca YHKIL
OpeAIOXeHus

"l IGrinIBAETCS 3aKOH, NOKA3bIBAIOLINH Kakoe KONHIECTBO TOBapoB (yciyr,
St e con, PECYPCOB M JIP.) HOTPEGHTENM FOTOBRI i B COCTOAHHM KYNHTE (OILTATHTE)
s+ K opON CHE W3 BO3MOXKHEIX B TeYeHHE ONpeAeeHHoro nepuoaa’?

A B C
3akou
Lot cripoca 3aKoH TpeAIoXKESHHA
B3aWMO3aMelleHIs

N Kuk Ha3slBAKOTCH CHCTEeMbI, B KOTODBIX OKa3bIBAETCA HEBO3IMOXHBIM

pAupaieait., pasiMYHbBIe [0 CBOEH MpHpOAe sBACHMA (HAmpHMeEp, HYHCTO
s =110 KIIC HOITPOCH] W BITMSHHE WHTEJIEKTA YelloBeKa)?
A B C
Hndupy-snble Maremarnyeckue 3amkHyTHIE
Tect 6

I Kax Ha3biBaeTCs HAyKa O IUIAHHPOBAHHH, KOHTPOJIE H YNPABJICHHM

gt oD THPOBAHUEM,

CK/IaJMpOBaHHEM H

JpYTHMH

MaTepHAIbHBIMA H

SEMETCPIGITBHBIME OTIEPALIMAMME, COBEPIIAEMBIM B IpOLECCE JOBEJCHUS CHIPBA M
s pIeuIOR IO TPOM3BOACTBEHHOIO NPEANPUATHSA, BHYTPH3aBoOACKO#H nepepaboTku
Sipea, MarcpuanoB H  moiydabpuKaToB, JOBENEHHA TOTOBOH IPOAYKIMH [0
s dpetaiielis B COOTBETCTBHM ¢ MHTepecaMH KU TpeGOBaHUAMH NOCIEAHETO, & TAKKE

oo, XpaAeHHH M 06paboTki cOOTBETCTBYOMEH HHbopManuu?
A B C
lHorucruka CucreMHBli aHanu3 OkoHOMHMKa

»

ICak  Ha3bIBAETCA B JIOTHCTHKE CHCTEMa Opratm3salilid HenpepsIBHOIO

“sp B0 IC THCHHOTO TIOTOKA, CTIOCOBHOTO K GHICTpOl nepecTpoiike ¥ NPakTHYECKH HE

-+ £y e 0 CTpaxoBbIX 3a1acoB?

A

B

C

C e reMa «Kaubamy

Cucrema
«Touno B cpox» I/11

Cucrema MPIT I/11

b Kk Ha3biBaeTCs B JIOTHCTHKE CHCTEM, CYIHOCTH KOTOPO# 3akiiodaercs B

S8 O CC OCHOBE TIOCTPOSHUS JIOTHCTHYECKHE CHCTEMB! JIOTHCTHYECKHE CHCTEMBI
CODOIICTO THI@Y, 9TO OTAHYaeT ee OoT cucTeMnl «KanOaw» TsaHylnero tHma

i snonyioen 0T cUeTeMel «TodHo B cpok» GonbiIel YCTOHYMBOCTBIO NMPU PE3KUX
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KojebanMAX CIOpoca, KOTOpble HEOOXOOMMO YHYHTHIBATE B pealbHOM MaciuTabe
BpeMeHH?

A B C

Cuctema «anmnpoaanuﬂ MPIT VI JPTLVIL
noTpebHOCTEH pecypcoB»

4. Kak Ha3pIBaeTCA Mapamerp, HCIONB3YEeMBIH B CHCTeMax KOHTpONsA 3a
COCTOSIHMEM 3aMacoB, 0003HAYAIIMI HIKHIOW TPaHUIY 3amaca co cKIaja, pu
OOCTIXEHAH KOTOPOTo HeOOXOAMMO JIeIaTh OUepeAHOM 3aKa3 Ha NOCTABKY?

A B C

Touka 3aka3a Kputndeckas Touka Touxa MuHHMYMa

5. Kak nasbiBaeTcsi napaMerp, [OKa3BIBaiODMH KaKoe KONHYECTBO TOBapoB
(yemyr, NpPONYKTOB, PpeCypcoB M Jp.), B YCIOBHSX KOHKYPEHTHOIO DHIHKa,
TOTpeGUTENH TOTOBBL W B COCTOSHMH KyNMTh (ONIATHTB) 10 HEKOTOPOH LEHe W3
BO3MOJKHBIX B TEYESHHE ONpPeeNSHHOro NIepHoa.

A B C

Crupoc Ipennoxenve O61em npopax

6. Kax Ha3BIBacTCH BEJIMUHHA, XapaKTepU3yIOmas PUPOCT obLieli oAe3HOCTH
(cymMmy nonesnocTei) pu yBeandenun o6beMa MOTPeOICHAS JAHHOTO 61ara Ha OOHY
eauAuIy?

A ' B C

IIpenenpHas ronesHocts [pubsuis O6beM npogax

7. Kakoif martemardeckuii anmapar uenecoobpa3sHO HCHOIB3OBATH py
MOJEIHPOBAHHM IIPOIECCOB B MATEMATHYECKOH 53KOHOMMKE JUIA OIHCAHHSA H
HCCHeOBAHNS YCTOHYHBOCTU MPOIECCOB B3aMMOACHCTBHA B3AMMOIONONHMIOMUX |
B3aMMO3aMEHMIONINX TOBAPOB B yCJIOBUAX JHHAMHYESCKOrO PhIHKa?

A B C
Cucrema ypaBHeHH# Meton HauMeHbLIINX
b VYpasuenue Hosse-CTokca A
Jlotku-BossTepa KBA/IpaToB

8. Kak Ha3pIBaeTCs NMOJXOA, OCHOBAHHbIH HA NPEJCTABICHAH O BOIMOXHOCTH
H3MCPEHUA TIONIE3HOCTH PA3NNYHbX GJiar HeMOCPEACTBEHHO B KAKHX-TH60 eaMHuIax
TIONIE3HOCTH (I0THIAxX)?

A B C
. OpauHanucrekuii
Kapauuamicrckuit N .
. (HOpAIKOBEA, Cucremusrit
(xonuyecTBEHHbIN) Y
KaueCTBEHHbIH)
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HEARWIILHBIE OTBETBI HA TPEHUPOBOYHBIE TECTHI
TEKYHIEIO KOHTPO.JIA

Homepa ronpocos/Homepa npaBuiILHLIX 0TBETOB
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4.4. UToroBhlii KOHTPOJIb

O6yueHue 3aBepmacTcs claded 3aueTa ¢ HCNONb30BaHHEM TECTOB UTOrOBOLO
KoHTpons. Hrke npuseaeHs! BONPOCH JUTA NOATOTOBKH K 3a4eTy.

KonTponpHEIE TeCTHl CTYJEHT MOJNY4YaeT Yy CBOEro MNpenojasareid MM
TeIOTOpa. BpeMs OTBera M WHCIO TIONLITOK OTBETa IJIS KOHTPONBHOrO Tecra
OrpaHH4YeHo.

BOI'IpOCH OJi NOAYOTOBKH K 3avery

1. B ueM COCTOMT CYIHOCTH UHGMOPMAIMOHHO-CTATHCTUYIECKOTO MTOX04a NpH
NpUMEHEHHH DKOHOMHMKO-MaTEMATHIECKHX METORXOB B CHCTEMHOM aHanu3e?

2. B ueM 3aKkmoYaeTcs  pa3lNddMe MEXAY CTPYKTyPHPOBAHHLIMH,
HECTPYKTYPHPOBAHHBIMH H  CJIa60CTPyKTypHpOBaHHBIMHM 3ajayaMH  pa3paboTku
YIpaBlieHYECKHX pelIieHUi B 3KOHOMHKE?

3. Yro aBnsercs 0OBEKTOM MOAETIMPOBAHHUA IIPH MOCTAHOBKE SKOHOMHYECKHX
3agay?

4. Y10 TaKoe ueneBas HalpasBjIeHHOCTH Mofenel?

5. YeM omMYaoTCA APYT OT Opyra ynpasisieMble H IPOTHO3HBIC MOETH?

6. Kakue tpeGoBaHns XapaKTepHbI K YIIPaBIsSeMbIM MOAEISIM?

7. Kakue tpeGoBaHHs XapakTepHbl K IPOTHO3HBIM MOAEIAM?

8. UYro Takoe npobnema, eas ¥ KpHTepuil B JKOHOMHYECKHX 3aa4ax?

9. UYrto Takoe HeseBas QYHKIHA U KaK IPOU3BOJUTCH €€ BBIGOp?

10.B yem 3aKII0YaeTCA CYHIHOCTH METO/ia B3BELICHHBIX CyMM?
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{1 Kax npouspopurcs ofbeAuHEHHE (CBEPTHIRAHKWE) BEKTOPHOrO KPUTEPHA
ST A TLoCTH?

I} Kux onpeaessiiorcst BecoBble KO3GQUIHEHTH?

I 4 "Iro Takoe Cy6beKTHBHAS BEPOATHOCTH?

1.1} uem 3amo4acTCs MHGPOPMALHOHHBIA WM JIOTHYECKHH CMBICA OLIEHOK
OO THINBIX BEpOSTHOCTEN?

15 13 ueM 3aKIo04aeTcs CYLUTHOCTh METO/1a IAPHBIX CPaBHEHH?

10,3 ueM 3aKITo4aeTcs CYIHOCTh MapXXWHABHOIO aHATH34 3KOHOMHYECKUX

i ovent’)

I /.'I'T0 ABAAETCS HCTOYHUKOM HHPOPMALMH i MapXXHHAIBHOIO aHANU3a?

IX Kaxo#l aHanuTHyecku#i annapatr MCNoAb3yeTcs JAJIA  MapXWHANBHOIO
Ao

19. Yo Takoe BrIOOpKa? Kak no BelOOpKe CTPOMTCA BApHAUMOHHBIH psif?

10.Kaxk onpeaensercs GpyHKIMA pacnipeieleHns HanGonbIero sHaqeHus?

"1 Kak MHTepIpEeTUPOBATL Pe3yNbTaThl Pacy€TOB, IPHBEACHHAIX B NpHMepe?

') (buindeckuii cMbica obmmx audbepeHUHATBHBIX YPaBHEHUIl AUHAMHKH
th TOMIMCCKHEX TIPOTIeCCOB?

3. Uro Takoe K03 PULHEHT cou3MepuMOcTH ToBapoB? OT Yero ox 3aBUCHT?

24 (bnzuyeckud  cMbicn AU epeHIHATEHBIX YPaBHEHHH, ONHCHIBAIOUIMX
1NMIKY CTTPOCa KOHKYPHPYIOUIHX TOBAPOB?

*~.Kax onpeaenstorcs Ko3hOULIMEHTbI CON3MEPHUMOCTH TOBapoB?

*0.Kakod  ¢uswdueckuit  cmbicnd  uMel0T K0dhOHUMEHTHI  0606IEHHBIX
L e HK JIOTHCTHYECKOR Moaem?

7. Kakoit METOJ, yenecoobpasHo NPHUMCHATH NpH peleHuNn
wnfuhepeHIMAABHEIX YPaBHEHHMH THHAMUKH PEIHOYHOTO cripoca?

*%. 1o coboli npecTaBisieT NPOU3BOACTBEHHAs bYHKIMAT

70.B yeM 3aKJIIOYAETCS OCHOBHOH IMOCTYNAT, KOTOPBIH HCIOABL3YeTCH JUIf
Ji g nPOBAHUS TPOU3BOACTBEHHOH PyHKIIMHA?

10.3 4yeM 3ai1r049aeTcs nocTyNaT, KIIOCTOSHCTBO MMACTHYHOCTHY?

1. KaxoB ¢m3HuecKuil CMBICA NapaMeTPOB INPOH3BOACTBEHHON (yHKIHH
I ot Jlyrnaca?

123 ueM 3aKifO4aeTCA pasHHLA MEXIY IBYMS BHIAMM IIPOM3BOACTBEHHBIX
oy a?

}1.Kak TpOM3BOANTCH CTPYKTypH3alld TPOM3BOACTBEHHBIX OYHKUMHA C
fHIRONLI0 PETPECCHOHHOIO  aHanMsa 3KOHOMHuYeCKHX Tokasarenei? Kakue
¢ s THUCCKHE THTIOTE3BI IPH 9TOM UCMOIB3YIOTCH?

1. Kak ocymiecTBisiercs IOCTAHOBKA ONTHMH3ALHOHHOW 3ajaud  Aas
#HANTICKCHPOBAHHON NMPOM3BOJCTBEHHOH GYyHKIHK?

15 B uyem 3aKmo4aeTcs CYIIHOCTH OCHOBHBIX aKCHOM  IIpeNOYTEHHS
s petinens?

to. Kaxos ¢pu3uteckuit cMbIca GYHKIMY TIOJIE3HOCTH?

/. Kax onpenensores napaMerps! GyHKOHY cnpoca?

X Kuk onpejensercs JOTHCTHKA KakK HayKa?

9. Kakue Hay4qHble HAnpaBIEHHWs CIIOXHIMCH NPH PELICHWH JIOTHCTHYECKHX

o

LR H M
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40.B ueM OTAMYAETCA METOJONOTHS CHCTEMHO-HH(OPMAIHOHHOTO aHanH3a B
JIOFVICTHKE OT JIOrMKO-BEPOSTHOCTHBIX METOIOB M KOTHUTHBHOIO aHanu3a?

41.KaxoBa CymIHOCTh OGIIMX DONOKEHUH KOHIEMNIMH JOTUCTUKHU?

42.Kakosa cymuocTs cucteMsl «Kan6an»?

43.Kaxue mporecchl B KOHOMETPHYECKMX MOJENAX ONHCHIBAET ypaBHEHHE
JIorku-Bonstepa?

44.KakoBa CyHIHOCTh YPaBHEHHSA, ONMCHIBAIOMETO KPHBYIO PBIHOYHOFO
cnpoca?

45.Kak cBasad Kod(pQUUEEHT LEHOBOH 31aCTHYHOCTH C XapaKTepHbIMH
TOYKaMH KpHBO# cripoca?

46.Kak onpeaenser yCTORIMBOCTL PhIHOYHOM CHTYalMHM [0 GYHKUHMSM cripoca
U IpeIoKeHHs?

47.B ueMm CYUHOCTb MPUHLKNA YOBIBAIOWIEH IPENEIBbHON NOME3HOCTH?

48.Kak cTpouTCs MOAeNs yObiBatoLIeil peenbHOH N0e3H0CTH?
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COJIEPXXAHHUE

Hudiopminuim o JINCIMILIMHE

Hipe o nnonue

C O poRialiie JIMCHUITHESE Y BUIH yueOno# pabGoTa

Fabosie yueOiible MaTepHansl

I"atotay uporpaMma

| oM THUCCKUAN TUTAH JHCI{HILIMHE]

lemutnucckuil  TUIAaH  TUCHUTUTMHBL  JUIS CTYICHTOB OYHOM! q)OpMH
obyYeHUA

| e st ieCKHit IIaH JUCUMILIMHEEL JUTS CTYACHTOB OYHO-3304HOM PopMEl
GOYTICHUA

| eMit TUYECKMIA TUTAH JUCIMILTMHE JUTS CTYACHTOB 3209HOH GopMHl
ohyenust

€ I PYKTYPHO-JIOTHYECKAA CXEMa TUCITUILTHHEL

Ipemensiol rpaduk H3yYeHHsS JHCHUILIHHE! IIPH HCTIONL30BAHHA
I hoPMAIHOHHO-KOMMYHHKALMOHHEIX TeXHOIOrui

1 pakruueckuii 6110k

Hpakradeckue 3aHITHS

1 paKruueckue 3anaTus (ounas dopma obyueHus)

| IpaxTHyeckye 3aHATHA (0uHO-3a0uHast hopMa obyueHHs)

| IpaK rMuecKme 3ansTus (3aounas opma obyuenns)

PCiTMHIOBAs CHCTEMA OHEHKM 3HAHMM . .....oovvitiiveiinieeee i iiiiannanneas

HndopMALMOHHEIE PECYPCH IUCUMITIMHED
butnuorpadpudeckuit CIECOK

¢ MIOPHBII KOHCIEKT

Vuchnoe nocobue

| noccapuit

' cXxnUYECKHE CPeICTBA 0OeCTIe e JTMCHMILTHHN

110K KOHTPONS OCBOCHHS AUCLMILTHHbL

Jaianne Ha  KOHTPOJBHYIO pa60Ty B METOAWYECKHEC YKa3aHUAd K ¢€¢C
BHITOJIHEHHARO

{ilalive Ha KOHTPONBHYIO PAOOTY . ...vvertniriiiiicniiiian e ccne e e ereeeninee
MerojiMuecKie yKasaHusd K BRITONHEHUIO KOHTPONBHOM paboTEHL. . ................
I'emut pedeparoB

Tekyunit KOHTPOIS

117010RBIA KOHTPOIH
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