V3BEKHCTOH PECIIYBJIUKACH KHIIJIOK BA CYB XYKAJIUTH BA-
3UPJIUTHU

TOIIKEHT UPPUTALINA BA MEJIUMOPALIUA
NHCTUTYTH

«AXBOPOT TEXHOJIOI'UAJAPHU» xkadeapacu

«AKTHCOAMII-MaTEeMAaTHK yCyJJIap Ba
Mojaeaap»

®AHUJAH JABOPATOPHUS HIIJIAPU BA YJIAPHHU
BAKAPHUIII BYUHUYA

METOJHUK KYPCATMA

Tomkenr-2007



Metoauk KypcarMa HHCTUTYT UIAMUHN —yciayouii keHramuauar 2007 un 7 uronna 6ynub yTrax
9- conM Maxucuaa KYpruO YUKW Ba YOII ATUINTA TABCUS dTHIIIH.

Meroauk kypcatmana TUMWuauHT «CyB XY)Kaauru Ba YHUHT UKTHCOIUETH» (HaKyJITETH-
HUHT «MKTHCOMMET», « MeHe)MeHT» Ba «byxrantepus Ba ayaur» HyHanumu Oylnuda TabIuM oja-
érran tanabanmap yuyH «MKrucoauii-mMmatemMaTHK ycyJuiap Ba mojeiiap» (aHugaH inadopaTopust
UIIJTapH Ba yJIApHU Oa)kapuIl yuyH ycIayOuil KypcaTManap KeITHPHIITaH.

Ty3yBuniiap: I'. lllommonoBa w.(.H., TOLEHT,
b.O. PaxmankysnoBa H.¢).H., aCCUCTEHT

Takpuzuunap: b.bepkunos TANY «MakpouKrucoauér»
kadeapacu myaupH, u..1., mpodeccop

C.C.Mup3zaes, TUMU nouenTtn

© TomkeHT uppuranns Ba MeJauopanus HUHCTUTYTH, 2007

KUPHII

MaremaTuk ycymiap Ba moze/uiap 6apua (aH TapMoKIapuaa, Uy XKymiaJaH Mypakkad
coXa XMCOOJaHMHUII UKTUCOAMETAA XaM KEHT KYJUIAHMIMOK/IA. AXOOpOT TEXHOJOTHSIIApU UKTHCO-
Ui Kapa€HIapHA MOJICIUTAIITHPHUIITHN amaira omupuiira épaaM 6epMokaa. Yy yradboparopust

uil Tonmupukiapu «MKrucoauii-mateMaTuk ycyJuiap Ba Mozeiuiapy (GaHugaH YKyB KYJJIaHMa
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MaB3yJlapura Moc kenaau. by kymianma tanabanapHuHr «MKTucoauii-MaTeMaTuK ycyJuiap Ba Mo-
nerutapy (aHuIaH Yprairad OWIMMIIApHHN aMalTueTa KyJulanoapura Epaam oepaim.

by xymnanmana tanabanap OepuiraH MacajJaJlapHUHI MaTeMaTUK MOJEUIAPUHU MYCTaKuil
TY3HMIUIApH, yJIApHU Talad KWIMHTaH ycylulap OWjlaH edMIuIapu ydyH yciyOuil kypcatmanap Oe-
pUIraH.

TanabanapHUHT KypCHH V3JIAIITHUPUIILIIAPH Ba MKTUCOAMH-MATEMATHK YCYJJIapHU aMaJIui
KUXATJaH YpraHuO majlaka XOCWJI KWIHMIIapy, YJIApHUHT UKTUCOJIUN Ha3apHsl, KUILIOK XY KUK
UIIa0 YMKApUIIMHY TAlKWI KWIUII Ba PeXalallTUPHIL, MaTEMAaTUK CTaTUCTHKA, XMcoOal Tex-
HHUKacH, aXO0pOT TeXHOJIOTUsIapy Oyiinya oyran Ouaumiiapura OOFIIuK.

Hxrucoanérna MaTeMaTuK yCyJUIapHU KyJUIalll UKTUCOAMM TAaAKUKOTIAPHU MXYaMJIallTH-

paliy Ba YyKypJIAIITUPAIU, YIAPHUHT WIMUK aCOCH TYFPWIMTHMHU Ba TAbCUPYAHIUTUHYU OLIUPAJIH.



1-1a00paTopuss MIIN
Mag3y: Un3uKm mporpaMMaaliTHPHII MaCaIACHHUHT CUMILICKC YCyJIN

Kepakiu TexHuk BocuTaJjaap:
[lenTnyM™M-4 maxcuii KOMIBIOTEPH.

Kepakuu nactypuii Bocurajaap:
MS EXCEL nactypm.

Numnnnr makcaam: Tanabanapra YI[IM MacanacMHUHT CUMIUIEKC YCYJIMHU KOMITBIOTEPAA €UUIITHU
ypraruum.

Tonmmmpuk: Xyxanukaa 3 ra €pHU Y3IaIITUPULI KepaK. ByHUHT yuyH XYKaauk 3MIIH. CYM axpart-
ratd. 1 ra epHu cupTaad y3namrupuira 10upiauk, TyoaH y3namTupuira 2 Oupiauk myn-0yiom Bo-
cutanapu capd KwinHaau. Makcag QyHKUMSHUHT K03 dunmentiaapu cudaruaa 1 ra epHu CUPTAAH
V3MamTUPHILIAH OJUHAAUTaH 211 Ba TyOqaH Y3MaluTUPHINIAH 4 11 JaH OJMHAAUTaH KYK 03yKaHUHT
MUKIOPH OJIMHAIU. Arap X1 OpKalIM CUPTAAH Y3JIAITUPUIAJAUTAaH €p MalJOHUHHU, X2 OPKaJIU TyO-
JaH Y3MaliTUpUIaJUraH ep MalloHMHM Oenruiacak, Xap HKKaia ycysl OwilaH Y3JallTHpUII
HaTWXKacuJa OJUHAJUTIaH MAKCUMYM KYK O3YKaHUHT MUKJOPUHU aHUKJIAHT.

1. MacanaHuHT MaTEMaTUK MOJENH Ty3WJICHH.

2. Ty3unran MOJAETHU KaHOHUK INAKJITa KeJITUPUO, CUMIUIEKC yCyIuaa KOMIbIOTEpAA eun-
CHH.

3. EyuM MKTHCOOUN TaXJINI KUIUNHCHUH.

Bapuantnap makcaa QyHKIUSHUHT KOd(DPuImeHTiapura Ba 030/ Xaara TajadaHuHT TapTHO
paKaMUHU KYIIMII OPKAJIX amara OmupuiIaan.

MeToank KypcatmMa

1. MacamaHuHT MaTeMaTUK MOJEIMHU YM3HKIH MPOrpaMMaalliTUPUII Macajacura ojaud
Kenuo Ty3aMus3.

[x, +x, =4
1)

[x, +2x, =3

Makcan (yHKIUSHA Kydumarada €3aMus.

Z=2X; +4X; > MAX. (2)
Nmina6 ynkapuin Xaxmu MaHpHUil 6YIMacanru Kepax.
X, X2 >0 ©)

2. Tyzunran mopenan MS EXCEL nactypuna Kyluaariuua equsiam:
O2Kna Macana TeHrcusnuKIapaard kodguuueHTIap Ba 0307 XaJJapHU UKKUHYM Ba YYUH-

4y carpiapra, Z GyHKIUS Ko3QOUIUEHTIapUHU TYPTUHYM caTpra, x,Ba x, Y3rapyBUMJIAPHUHT

Oonmanruy Kuiimatiaapuan 0 ra TeHrnabd OemuHYM Karopra €3amm3. Hatmxkana sxkaaBan Kyiumaru

KYpUHHUINTA KETaIu:



Microsoft Excel - KHural

E_] Parin  [paeka Bua BoTagka @opmat CepeWc fJaHHelE  CkHO

HARERE RERETIE NN 2 AR R I R

i Arial Cyr - 10 - | K & E|§§§@|%“fnt
DB - 5
A | B | ¢ | b | E | F

1 %1 W

2 1 2 == 4

3 1 1 <= 3

4 2 4 rax
Ed

E :l

7

a

Kypcopuu C 2 sueiikara ypHatu® f Tyrmacuuu O0ocamu3. Hatmxana Kyiugaru MyJoKOT OMHacH
xocun Oymanu:

Macte p hynkumi - war 1 w2 2

MoMCE dryHELH;

BEAHTE KPaTKOE OMMCaHHE LEHCTEMA, KOTOPOE HyHHD
BINONHHTE, H HAXHHMTE KHONKY "HalTH"

Fateropua: | 10 HEAIEHD MCNONES0EIELWMECA hd |

BribeprTe dryHKLMMD:

CYMMIPCMEE A
CYMM =
CPZHAH

ECIIA
FMANEPCCRINEA B
CHET
MAKC

CYMMIMPOWM3B{MaccKe ] ;MaccHBZ;MaccHB3;...)

BOsEpALAET Cymmy I'I|:II:IP13EFE.|'J.EHHﬁ COOTEETCTEYHILWHY, 3NEMEHTOE MACCHEDE
HMNH AHMan3azoHoE,

[ £

CNpagka No 370 dvHELFK [ O ] [ OTHMEHA

Xocun Oynran MyJokoT oiHacuga «Karteropus» O0ynumuga «MaremaTHueckoe» MyHKTHHU TaH-

JaiiMu3, cyHT «Bei0epute QyHkmo» 6ymumuaa « CyMMnpon3sy» QyHKIMSICUHN TaHIaliMU3.



MacTe p hyHrUMA - war 1 1z 2

MNoKck dyHELHK;

BEEAMTE KPATKOE OMMCAHHE ABFCTEMA, KOTOPOE HY#HO Ha#TH
BRINONHKTE, H HE%MHTE KHOMEY "HafdTH"

FaTeropma: | MaTeraTHHeCckHE W |

BribepuTe dryHELMHD:

CNAC
CTEMEHR
WM
CWMMEC NI
CWMMKE
C¥MMIBPASH =

|3

CYMMIMPOV3B{MaccvE ]l ;MaccHBZ;MaccHB3;...)
BosBpalLasT Cymmy MPOHIESAEHHMH COOTEETCTEYHIWHY INEMEHTOE MACCHEDE

MK AHanaz0HoE,

CNpaEka Mo 3T0A ByHKLFK IR

] [ QTMEHS ]

Cyurpa «OK» tyrmacunu 6ocamu3. HaTmkana Kyiuaara MyJOoKOT OMHACH XOCUII OYnaau:

ApPryae HTH YHELMM [E|
C¥MMIPCIASE
Maccuel |
MaccHeZ |
MaccHes |

BOsEPALLAET Cympy HDDH3BEﬂEHHﬁ COOTEETCTEYHIWHY 3NEMEHTOE MACCHEOE MNKM AHaN3Z0H0E,

Maccue?2: mMaccHel;maccke?; ... oT 2 40 30 MACCHEOE, Y KOMIOHEHTEl HY#HO
NEPEMHOMHTE, 3 ZATeM CNOXMTE NONYYeHHEE NpoMEERAEHHA, Bie
MACCHER| 40N%HEl HMETE O4HY H Ty ¥E PasMEpHICTE.

COpAEKa M0 3T0A vHIELLFK SHAYEHHE! Ok ] [ OTHEHS ]

Xocun Oynran HaBOaTAarm MyJOKOT oiHacuma «MaccuB 1» mapyacuparu Tyrmadanu OocuO,
A2 :B2 JMama3oHUIAard MabIyMOTIapHH, «MaccuB 2» napyacujgard TyrmadaHu Oocu0,

A5 :BS5 Ouama3oHMJard MabJIyMOTJIAPHU KHPUTAMM3, «Maccup 2» Japuacugaru  Auarna3oHHU

duKcHpIam yayH F4 TyrMacuHu 00caMu3:



Aprynse HTbI gryHKLMH

CYMMIPOSE

Maccue! | TEEENE =::| - {12}
MaccHe2 | $45:4B45 = {0;0}
MaccH53| =

=0
BOsEPALLAET Cympy HDDH3BEﬂEHHﬁ COOTEETCTEYHIWHY, 3NEMEHTOE MACCHEDE MNHM AHManazoHoE,

MaccHel: MaccHel jMaccHeZ; ... 0T 2 A0 30 MatCHEDE, YeM KOMMOHEHTE! HY #HO
NEPEMHO¥KTE, A 33TEM CNO¥KHTE NONYYEHHEIE NPOMSEEAEHHA, Bre
MACCHER! AONKHEl MMETE OAHY H TY ¥E PasMEPHOCTE.,

COpaeka No 3ToR fvHELHH SHaYeHHE: 0 [ Ok ] [ CITMEHS

Cyurpa «OK» Tyrmacuau 6ocaMu3 BaC2  KaTakAa XOCHUJ OYJIraH MabIyMOTHHM C3 : C4 JHaraso-
HUTa Hycxa Kuiamus. Hatmxkana »ansain Kyiuaaru KYpUHHILTa Kelaau:

E3 Microsoft Excel - Kuural

@_] dain  Opaeka Bua  Botaeka  Qopmat  Cepeuc faHHele  OKHO

ARRE=R" NEENE NEY A - S R - R A A

| Arial Cyr -0 - K K U|E== @y g
o7 - x
A | B | ¢ | B | E [ F |

IREL w2

2 1 2 0 == 4

3 1 1 0 == 3

4 2 4 O max
B3]

5

! 1

Kypcopau makcan ¢ynkuuscu kodpuimeHTnapu Kouiamrad C4 kaTakka ypHatuo, «CepBuc-

[Touck pemenus» OyipyFruHHn 6epamus.



B3 Microsoft Excel - Kuural

@_] darin  Mpaexa Brma Boraska d@opwart | Cepenc | dadHeie OkHo  Cnpaska
RN = NN TS NN A N e et S
i arial Cyr . 10 - | W K U | gﬁ CnpagodHele MaTepHanel. .. Alkwenqox =)
’ 07 - A ‘i) MpoEEpKa HAaNMYHMA oWKEOK, . =
A | B | G | ] OBwana pabodad ofnacTe. .. :[
; x1 1 %2 5 o AocTyn K EHHME, .,
==

3 1 1 0l== SaWmKTa 3

4 2 4 0 max COBMECTHAA pabioTa 3
[ 5 ||

B 3AEHCHMOCTH chopyn 3

7 I | MaMck peLWEHMS. . .

g HaacTpogkm. ..

10 HactpoFka. ..

11 NapameTpel. ..

12 2

13

Harmwxkana xyiingaru «Ilouck permenuey MyJoKOT OHHACH XOCHJI OYaau.

[loMcK peweHHA
WETAHOEMTE LENSEyHD AHeFky _
FPaEHOMA; Mak.CHManbHOMY SHa4YeHHHD SHaYeHHHD! a
O v Ouavenci o__|

() MMEMMANEHOMY SHAYSHMHD

!

BEINONHMTE

lAzMEHaA AYERAEK;

assitngs

DrpaHHHeHHa;

scq2 > g2
FC33 <= $E43

¥AaniTh

NapameTpel

BOCCTAHOBMTE

Cnpaeka

Xocun Oynran MyJIOKOT OWHAcHa «Y CTaHOBUTH IIEJIEBYIO SIUEUKY» jJapyacura C 4 kararunu, «Ms3-
MEHSSI SIMeUKW» JapJyacura A5 : B5 AUana3oHWHU Kuputamui. «OrpaHUYeHHs» Japyacura yTHO

«Jlo6aBuTH» TyrmMacuHu 60caMu3 Ba KyWHJaru OMHaHU XOCHIJ KHUJIaMU3:

Aphagne HHe onpaHHYE HHA

CChINKa Ha AYERKy: OrpaHHYeHME:
| =l =~
[ Ok ] [ OTHEHS ] [,ﬂ,nﬁasmb ] [ Cnpaeka ]

Xocun Oynran MyJIoKoT oWHacuaa «CchlIka Ha si9eWKy» Japyacura C2 HU KMpUTaMU3, TEHICHU3-

JIMKHU aHHKHaﬁMHS, ((OFpaHI/I‘-IeHI/IH» Japdacura E2 HHA KpI/ITI/I6, ((I[O6aBI/ITB» TYIrMaCUHU bocamus.
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JAdoBagneHHe orpaHHYe HHA @

CChINKa Ha E‘-IEHK':.": OrpaHHYeHHE:
1§42 »= v | 442 %
[ O ] [ OTMEHa ] [,ﬂ,nﬁaBHTb ] [ Cnpaeka ]

C5 :E5 aWama3oHjarn MyHocabaTHM xaMm Iry Tapuka kuputuO, «OK» TyrmacmHu Gocamwus.

Harmxana «Ilouck peuieHus» MynoKOT OMHAacUra KanTaMms:

lNoHck pe we HHA |
WCTAHOBHMTE LENEEYHD AHEHKY ! . BEINOAHKTE |
PaBHOMA: Mar.CMManeHOMY SHAYEHHHD sHa4eHu: (0
T Ovwemo 0|

() MMHMMANEHOMY SHAHEHHHD

HZMEHAA AHERAKH!

s

CIrpaHHHeEHHA; NapaMeTpel
fogo = teio
$C43 <= $E$3

¥aanmTe

BOCCTaHOEHTE

Cnpaeka

«ITapameTpbl» Tyrmacunu 0ocamu3s. Hatmkana Kyduaara MyJIOKOT OWHACH XOCHJI OYIaiau:

[Napatse Tpbl NOMCKA PE e HMA [5__<|
MakcHManEHDE BREMA: CREYHA [ Ok

MpeaeneHOE SMCN0 MTEPaLKA: | 100 [ OTHEHE

OTHOCHTENEHAA NorpewHocTE: | 0,000001 [ 3arpysHTE MOAEME. ..

AonyCTHMOE OTENOHEHHE! [ COXPaHKTE MOAENb, ..

I | I
o
&

CE0AMMOCTE! 0,0001 [ CNpaeka
[ NuHesinana Moaens [ ] ABTOMATMYECKOE MACIWTAEHMDOEaHME
DEHEDTpHuaTeange SHAYEHHA! |:| MoKasEBaTE PESYNETATEl HTEPALMA
CILEHEH PazHoCTH MeToa noncka

'@' NHHEFHaA '@' OpAMLIE {3_} HeraToHA

{:} KE3ApPaTHYHSA {:} LEHTPANEHEIE {:} COMNPA%EHHBL: [PagHEHT 05

Oitnagaru «HeoTpuniatenbHOE 3HAYCHHUE)» TTApAMETPUHU OCNTHIIaiMU3.
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lNapatse TPl NOMCKa pe 1We HWA

MakCcHHManeHoE BpetaA; CekyHA, [ K

MpeAsnEHOE YHCND HTERAaLHA:! [ OTMEHS

OTHOCHTENEHAA MOrpeEWHOCTE: | 0,000001 [ 3arpysMTe MOAENL. ..

AonycTHMOE OTKAOHEHHE! [ CaxpaHHTE MOAEME. ..

I | I
o
o

CXOAHMOCTE: 0,0001 [ CNpaeka
|:| JHHEHHAA MoAENE |:| AETOMATHHECKDE MACWTabMpOEIHHE
[*|HeoTpMUATENEHRIE SHAYEHMA! || MOKa3EIBaTE DE3YNETATEl HTERALHE
COLEHEH PazHocTH MeToa Novcka

{E,} NHHEAHAA {3_} MpAHEIE {E} HeroToHa

() KBaApaTHUHaRA ) WEHTPaNEHEE () conpAMEHHEL: [PAAHEHTOE

«OK» tyrmacunm 6ocub6, «Ilouck pemeHne» MyJa0KOT OifHacura KaiTamus.

Ba «BBIMOTHUTE» TyrMacuau Oocamu3. Hatmxkana Kyiuaaru oiHara yramus:

pEE}‘.-"IhTﬂThI NOHCKEG pellle HHA

PeweH1e HalaeHo, Bre arpaHyYeHHAa 1M YCNoErA

ONTHMANEHOCTH BRINONHEHE, THM OTHETA
PezvneTaTtel
(%) iC0xpanMTE HallAEHHOE peweHme Y¥CTOMIHEOCTE
Mpeaent
() BOCCTAHOBMTE MCX0AHEIE SHAYEHHA

[ Ik ] [ OTMEHS ] [ COXPaHHTE CUEHAPKH. . . ] [ Cnpaeka ]

«OK» tyrmacunu 6ocamus. HaTimkana eunM Kyiuaaru Kypunuiiia udoaaaaHaau:

Ed Microsoft Excel - Knural

E_I] Dafin  Opaeka Buwa BocTaska  $opwat  CepeMc fAadHele  OKHO

AN RENE IR NNk A SR =N - R AR AR

i rial Cyr -|0 - | XK &£ 4 |=E = =48 % g
4 - B =CYMMIPOM3BAL B4, 5AR5: 5EH5)
A | B Wpmptlc | D | E | F |
1 =1 ¥2
2 1 2 B == 4
3 1 1 3 a= 3
4 2 4' 12_|ma}{
a
5]
7

Pacmpa kypuHu6 Typubauku, Gapya yekjIaHMLUIAp Oa)kapuwiiay Ba €4UM KyHuAard KYpUHHIIAA

Oymamu: x, =0, x , =3, z__ =12
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SouhrwnE

o~

HA3OPAT UIIIK YYYH CABOJLTIAP

OOBEeKT MOACTUHUHT TabpU(UHHI KEITHPHUHT.

MopennapHUHT Kaiicu TypyuHU Oumacu3?

MareMaTHK MOACIUTAIITUPHII TabpU(UHI alTHHT.

OOBeKTHH MOJIEIIAIITUPUII JIeTaH/1a HUIMAHU TylIlyHacu3?

MopemnamTupui 60CKU4IapuHA alTHHT.

HKrucomuérna MOulaTWIAIUral MOJEUIAPHM TaXJIWI KWIMIIHUHI KalCH MaTeMaTUK
ycyJapuHu Ounacus?

MonenHUHT aIeKBaTJIUTU HUMA?

MoJenHUHT aIeKBaTIMIMHY TeKIIUPUIIHUHT Kaiicu ycyiapuHu ounacus?
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2-1260paTOpPUS UITU
Mag3y: Komnblorepaa tajad Ba Tak/jau(@ KOHYHJIAPUHHU MOJAEJJIAIITHPUIIT

Kepakiu TexHuk BocuTaJjaap:
[lenTnyM™M-4 maxcuii KOMIBIOTEPH.

Kepakuu nactypuii Bocurajaap:
IMM Amanuii nactypiap makeTH.

Numnnnr makcaam: Tanabanapra tana® Ba Takiaug KOHYHJIAPUHHM KOMIIBIOTEpJA MOJAEUIAILTH-
PUIIHYU YPraTHILL.

Tonmupuk:

Kanzac-Cutu maxpugaru 10oH oupxkacua tanad Ba Takiu@ KyWugard MabIyMOTIap OuiaH
XapaKTepJIaHaIn:

Tip Tanab Hapx Taxmud Mymuunuk (+)

(MuHT Oy1I1eI) 1 Gymen (o) (MuHT Oy1IIeI) Taxkunuuk (-)
1 85 3.40 72
2 80 3.70 73
3 75 4.00 75
4 70 4.30 77
5 65 4.60 79
6 60 4.90 81

Ky#tnnarunapau 6axapuHr:

1. XOY cucremacuna tamaGuu X, 1 Gymennuur mapxuau Y Ounan Genrumab, jkaaBaiart
HyKTaJapHU OerusiaHr.

2. IMM A/IIT na xyiimaaruya aTairaH:

Yusukiap daiir HOMU
ITapaGosia PAR.BAS
['unep6ona GIP.BAS

dbaiimmap MaBxy/I.

Y=K/(X-L)" + T, F>0 (rumep6oma)

Y=Ky/(X-L1)™ + T3, F1<0 (mapabomna)
STPH YM3UKJIAPHHUHT Tpadukiapuaan Qoinananu0d, nry HyKTajapra SKHHIANIYBYM TYFPU YN3UKHU
TaHJIaHT.

K, L, F, T napau y3rapTupuin TaHJIall OpKaId amalra ommpuiaan Ba ¢aitn quckerra SP.BAS
HOMHU OmJiaH €3uIaau.

3. Ky, Ly, F1, T1 napuu y3raptupui opkaiau 1 Ba 2 TONMUPHUKIAPHUA TaKIU( KOHYHH Y4yH Oa-
kapuHT Ba Takiud Qaitmn Homuan PR.BAS Homu Ounan €3u0 KyiMHT.

4. SP.BAS Ttana6 ¢aiinmuaun PR.BAS Ttaknu¢ daitnu Ounan U.BAS ¢aiinura GupramTupur.

5. U.BAS ¢aiinunau skpanra YuKapuHT.

HA3OPAT UIIIK YYYH CABOJLTIAP

1.Tana0 Ba Taknugp KOHyHIApUHU aUTHO OEpPHHT.

12



2. Hapxuunr 3,7 gon.ne6 OenruiaHuinyg KaHaa Tabcup Kypcaraau?
3. MyBo3aHat Hapxu HHUMA?

3-1a00paTopusi UIIN

Mag3y: IHr kyn GoiaaTuINK Ba YPHUHU OOCHIIHMHI 3HI Kyl MebépH. bup-
OMPHMHMHI YPHUHHU OOCHII

Kepaxkiu TexHuK BocuTaap:
[lenTnyM-4 maxcuil KOMIBIOTEPH.

Kepakau nactypuii BocutaJap:
IMM Awmanuii nactypiap nakeTu.

Numnuar makcaau: TanabGanapra sHr kyn QoRAaIHIUMK Ba YpHUHU OOCHIIHMHT 3HT KYII — MebE-
pHY,0Mp-OMPUHUHT YPHUHU OOCHIII HOpMAJIAPUHU aHUKJIAITHN KOMITBIOTEp/Ia YpraTHIll.

1- Tommumpuk

"MARG 1" macrypunan ¢oigananu0, ¥, ra Moc KeTyBYd Y YIyH HEbMATIap Ba XHU3MaTIApPHUHT
D; Ba D 3Hr Ky pOWTATMIMTMHUHT KIIACCUK OYnmaraH (oiinanunuk GyHKIUsACH
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U = AinY1+ AslnY,,
HUHT OenruiiaHraH KuhMatiapuaad doiganannd anukiaanr Ba MRS YpHUHM OOCHIIIHMHT HT KaT-
Ta MEbEPUHU TOIIMHT.
Xucobmam U=10 6ynranma 6axapuiaiy.

Y;=1+0,K

Y1=3,24+2,K

Y;=10+0,K

Y=1+0,K

( K - TanaGanuHr xxypHangara TaptTud pakamu).

2-TONMIIUPHK
(bup-OupuHUHT YpHUHU TYAUK OOCUITHUHT Oe(papKINK YU3UFH)

AtiTaliuk, Y1 - HCTEBMOJI KUIIMHAIUTaH YOMHUHT MUKJIOPH;
Y - HICTE€bMOJ KUIUHAIUTAH KOPEHUHT MUKIOPH;
U - 4oii Ba KoeHH UCTEHMOJ KWIHIITHUHT (HONTATUINK HHIEKCH.

100 = 2,5Y1+4,0Y
O6edapKJIMK YU3UFH YUYH.
Ky#nnarunapuu 6axxapui tajnad KUIMHAIN:
* MICRO11 nactypunan ¢oiinananud
100 =2,5Y1+ 4,0Y;
O0edapKIuK YU3UFUHUHT TPAaQUTHHUA YU3UHT.
* 100 =2,5Y1 + 4,0Y;
o6edapkauk unzuru rpadpurugad doigananud, yoit uctepmon kunw I, I, 111 kBaprammapma moc
pasumaa 20, 25, 30 ra y3rapranauru Mabiaym 6yica, kode (Y2) uCTebMOJ KWiIMIra 0yiaras ta-
7naOHU aHUKJIAHT.
* @oitnanumuk uHaekcu 100 ra TeHr Oynran Oup-OMPUHUHT YPHUHHU TYIHUK OocyBuM OedapKink
yn3urd yuyH (Y1, Y2) pexanapaan Kaiicu OMpy MCTebMOJ KUJIUII PEXACH SKAHIUTUHU Kypca-
THUHT.

Pexxanap kynuaaruya:
(25;25)
(25;12,50)
(30;6,25).
* by unTepnperanusaga Y1 Ba Yo Iap KaHaai atanaau?
* Y1 - yoit, Y7 - kode Oynran xonjaa 6eapkiuk YU3UFU MOJAECTUHHI UIIUTATULT MyMKHUHMHU?

3-TONMIIHUPHUK
(bup-OupUHUHT YPHUHU TYIUK TYIIUPYBUN OeapKIuK YU3UFN)

ANTaltnnk Y1 - HICTE€BbMOJ KUJIMHAUTAH YOMHUHT MUKIOPH;
Y2 - UCTEBMOJT KWIIMHAUTAH IIAKAPHUHT MUKIOPH;
U - (Y1,Y2) HU HCTEHMOIT KMIMITHUHT (POHTATMINK HHICKCH OYIICHH.
U:min(Y1/O.3,Y2/O.7)
OedapKIuK YU3UTH yIyH KyHuaarmiap OakapuacuH:

* 100= min(YllO.S,Y2/0.7)
o6edapkauk ynsuruHuHr rpaduruan "IMM" nactypunan doigananud Yu3HHT.
* 100= min(YllO.S,Y2/0.7)
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6edapxnuk ¢pynkuusacunan ¢ogananud I, I, 11l kBapranmapaa 4oit HCTEbMON KHIIUIL MOC pa-
Bumga 20, 25, 30 Oupiaukka omraHd MabiyM Oyica, yoira OyiraH TadaOHM aHWKJIAHT.
*Y1,Y, Oy unTepnpeTarusia Kanaai aranaau?
* donpammmuk 100 ra TeHr 6ynraH OUp-OUPUHU TYIHK TYJIAUPATUTaH ToBapiap GYHKIHMICH yIyH
(V1,Y2) pexanapaan Kaiich OWPH HCTEHMOJ KUJIHII PEKACUTA KUPATU?
Hcresmon kumu pexacu: ((20,70), (100,80), (25,45), (10,18)).

Ha3zopar umu y4uyH casosiap

1. OHr xyn ¢poigaNMIvK Ba YPHUHUA OOCHIIIHUHT SHT Ky MEBEPH.
2. bup-OupuHUHT YpHUHU OOCHUIII HOpMAcH KaHai aHUKIaHaau?
3. Bup-OupUHUHT YPHUHU TYIUK TYIIUPYBUYH OedapKIuK YU3UFU

4-n1260paTOpUs MIIU

Mag3y: Huuiad YyuKapuuH Moae 1Al THPUIIT

Kepakiu TexHuk BocuTajap:
[lenTnyM-4 maxcuii KOMIIBIOTEPH.

Kepakau nacrypuii Bocutasap:
IMM Amanuii nactypiap makeTH.

Numnnnar makcaam: Tanabanapra tana® Ba Takiaug KOHYHJIAPUHHM KOMIIBIOTEpJA MOJAEUIAILTH-
PUIIHYU YpPraTHILL.

Tonmupuk:
1. KanBanga wnmiad uukapuin GyHKIUSIApHA TypJiapy KeITHPHIITAH:

Bapuant Nnab ynkapui GyHKIUSUIapU KYPUHUTITH
1 1,5
V= X1 X,
i = (25"
3
4 y = (x;+25)7,
5
6
7 15
y=(r,+32) 7,
8
9
10
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y = 2,3°%"

y =+Bx,+5)x,

y = Bx, + 112y,

vy =x,(x,+3)

y = @By, + 7)1’512

Nmnab ynkapui GpyHKIUAIapy yayH KyHuaaruiapau 6akapulll Kepak:
1) i-Typaaru MaxcysIoT y4yH 3HT KYII UIIUTa0 YMKAPHITHE XUCOOJIAHT:

MP(x,)= ;Ty (i=1,2)

i

2) I-Typaaru pecypcHU yprava HIuiad YMKapUIIHA XUCOOIaHT:

Mo =2 (=12

i
X .

1

3) 1 Typaaru pecypcHu HIUIad YHKAPUITHUHT MACTUKINK KO (OUIIMEHTHHN XUCOOIaHT:

16




4) oo MaciTabra HECOATaH UILTA0 YNKAPUITHUHT 3JIaCTUKIMTUHE XHUCOOJIaHT:

a-é’f(ax) é’lnf(ax)

g(x) =lim  ——————=Ilim
f(ax)-ﬂa o”(lna)

a—1

2-TONHUPUK

1. i Typaaru MaxcyJOTHHHT j TypJard MaxcyJioT YPHUHH OOCHIIMHUHT 3JaCTHKIUTUHE XUCOOJIAHT.

dln(xl. /xj)
€. =

T in(M P (x)/ MP,(x))

2. 1 Typaru MaxcyJIOTHHHT j TypJard MaxcyJIoT YPHUHU OOCHUIIMHHUHT 3HT KaTTa MebEPHUHU XHUCO-

OJIamr.
0 2 M P(x .
MRS(xl.,xj):y/]/ _—(’)

x| ) MP(x )

1 pecypcHH j pecypc OmiIaH Heua MapoTada aIMaIlITHPUIIT MyMKAH?

3-TONMIIHPUK

Aliraitmik, ¥, = (% ,.%,) X1.X2 Pecypenap Xaxmu 6YICHH.

P=2K - a6 ynkapuiaauran MaxcyJoT HapXu OYIICHH.

w=(0,3k;0,7k)- x1 Ba X2 pecypciap OUpIrK capGUHHHT BEKTOP HAPXH.

g=f(X1,X2) - MaxCyJIOTIApPHUHT UIUTA0 YNKAPUII XQKMHUHNA XapaKTepPIOBYHM HIUIA0 YUKapuin (GyHK-
IHSICH.

R=Pq - iiummk gapoma.

C=WX - pupmanap xapaxxaTH.

I1=R-C — ¢oiina.

Nninab ynkapuin MacajlacCMHA MaTpUlla KYpUHAIIUAA UdoaaIaHT.
NiHu 0axxapui KeTMa-KeTJIUId

"IMM" AIIIl maru MARG2 npactypuaan ¢oiimanaHu® KanuTaad Ba MEXHATHUHT FOKOPH
YHYMAOPIUTUHE Xucobnanr. Kanurtan Ba MexHar Oup-OMpUHHM YpHUHM OOCHILIMHHUHT SHT KaTTa
MebEpuHU xucobnanr. Umnad uyukapum ¢yskmusacu cudaruga Ko6bOa-JlyrimacHuHT GyHKIUICH
OJIMHA]TH:

Y =X X"
Oy epaa X1 - MEXHAT XapakaTJiapH;
X3 - KanuTan xapaxarjapu;
a, b-nmap K-un BapuaHT TapTHOM OpKaiu KylWHaaruua aHuKJIaHaIu:

a=(4K-3)/4K b=3/4K.
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Xucobmnanuiap:
X1 - MEXHAT Xapaxkatjiapu, X - KaluTajl XapakaTJiapH,
Y - ¥/9 UHIIEKCIIApUHUHT KyHUIaru KuiMaTiaapu
Y=10
X1:8
X1:10
X1:12
X]_:l
y4yH Oakapujiaau.

MARG?2 nporpamma daiinu
by ¢aiin Gepuiran nnuad ynkapui GyHKIUACHHH XUCOOaITra Xu3mMar KujiaIu:

* X1 pecypcHU MIIUTA0 YMKAPUIIHUHT SHT KaTTa YHYMIOPJIUTH:
DY/DX;.

* X2 PECYPCHUHT 3HT KaTTa YHYMJIOPJIUTH:
DY/DXa.

* VpHMHEM GOCHIIHHUHT SHT KaTTa HopMacu MRS jup.

By mporpammara kepak 0ynaauran MabIyMOTIIap:

Y - 1/4 raH MaxCyJOTHUHT TYpH;

X1 -1 - pecypcHUHT TypH;

X3 - 2 - pECYpCHUHT TYpH;

Y = (X))

2-TONIIUPUK

Nninab ynkapuil GyHKUUSACUHUHT KYPUHUILIN:
Y=A0*(X" )*(X2")  (Ar+ As<1).
ATIIT "MP3" naru MICRO3 nporpammacunan origananud skpania:
* 4 - N30KBaHTIAPHHY;
* 4 - y30KBaHTIIAp Ba 4 - M30KOCTJIAPHU XOCUJT KUJTUHT.
Bynap kyiiunaru n3okBanTiIap OMjIaH ypUHMA XOCHIT KHJIaIu:

C = QX1+ Q2*Xs.
Q1 - 1-pecypcHunT Hapxu, Q2 - 2-MaxCyJIOTHHHT HAPXH.
* M30KBAHT ¥ U30KOCTJIAp KECHUILTaH HyKTaJapHH OUpIalITUPYBUU KECMaHHU;

* ¥pTaya xapaxkar 3rpv YM3UFUHU, SHT KaTTa XapakaT dTpU YU3UFUHU Ba TaKIU(HUHT 3TPU

YU3UFUHU XOCHJI KUJIMHT.
C=0Q:*X1+ Q*X;+ CO
CO - ¢ukcupnanrad xapaxariap.
Tonmmpuk nmapameTpIapuHUHT KHAMATIapy KEJITHPUITaH:

Ao = (K+1)/K
Ac = (4K-3)/4K
A, =1/2K
Q=6
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Q=4
Co=20
(K - xypnan 6yiinua pakam)

Ha3zopar uimm y4yH caBoJijiap

Nina6 yukapuin ¢yHKIusuiapyu Huma?

OHT Ky UIU1a0 YuKapuIl HopMacu KaHaai xucobmanaan?

Vpraua miia6 unKapuIIHY KaHAail Xuco6am MyMKHH?

| Typiaru MaxCyJIOTHUHT | TypAard MaxcyJIOT YPHHUHUA OOCHIIMHHMHL 3JTACTUKIMTH KaHIai
xucoOagagu?

5. | Typaard MaxCyJOTHHHT | TypJard MaxcCyJIOT YPHUHH OOCHIIMHUHI JHI KaTTa MEbhEPU
KaH/1ail xucobmanaan?

N S
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5-1a0opaTopus uuu

Mag3y: bo3op MoaeJIapUHH MOJe/LIAI THPHIIT

Kepakiiu TexHUK BocHTAJIAP:
[lenTnym-4 maxcuii KOMIbIOTEPH.

Kepaxkau nacrypuii Bocuranap:
IMM Amanuit gactypiap nakeT.

Nmnuar makcaau: TanaGanapra 6030p MOJEIUIApUHE  KOMIBIOTEpAAa MOJAEUIAIITUPULIIHU Ypra-
THIIL

Tonmupuk:

1 - ronmmuupuk (I'mapoOcuMoH MOAENB).
2- tommmpuk (Dppoy-I'ypBui moaenn).
3- tonmupuk (MKKU ceKTopiau MOJIeN).

1-Tonmmupuk

MexaHnu3Mu Kyiuaaruaapaan uoopar:

Kenumrys 6utta ToBap Typu O6yitnua amanira omupuiaim;

Kenumrys amanra ommpuiaétrad nautaara Bakt MoMenTu t=0, 1, 2, ... T;

t BaKT MOMEHTH1a OMPIINK TOBApHUHT Hapxu P(t) kypuHuUIIgan nbopar;

D(t) = Al + AP(t) Tanab KOHYHHU KETUITYBHUHT MUKIOPUHU aHUKJIAWIN;

S(t) = BE + BP(t-1) tanad xonynu P(t-1) yTran gaBpnaru Hapx OwiaH ndoganaHasim;

P(t) BakT maBpu opKayiv MIyHIAW YPHATUICHMHKY, HATWXKada Tainad Ba Takiaudg TEHTJIAII-
CHUH, ibHU t BakT MOMeHTH1a D(t) = S(t) OycuH;

e AL, BE, A, B napHuHr KuiimMaTtu y3rapmacaup.
bozopHuHr Oy KypuHUIIIArH MaTeMaTHK MoiedHH «I uapoObcuMoH Moenby Ae0 aTaiiMus.
«I'unpobeumon monenb» gactypuHuHr Homu MICRO4.BAS. Yunan ¢oiinananun0, MOHUTOP dKpa-
HUJIa KyWnJarujaapHyd XOCHIT KHIIUIT KEpaK:

e D= AL + AP tana6 srpu uusury; S = BE + BP taxmd srpu ynzuruHm KoopuHATA Te-
KucIuruaa adcuuce Yku P HapxHHM, opiMHaTa YKU KeaunryB MUkaopu D Ba S Takmud
MUKJIOPUHU OUIIANPALIH.

Tonmupuk BapuaHTIapH:
AL=420+(10K -1)/20K.
BE=-20+(10K-1)/20K.
A=1,4+(K-1)/K - Tanab 3rpu YN3UFUHUHT THIIUIIIN.
B=1,2+(K-1)/K - Takiu¢ 3rpu YM3MFUHUHT STHIUIIH.
P=50+(K-1)/K - nactiabku HapX.
T=40+1/K - 6030p HIITK BaKT HHTCPBATUHUHT YHT FOKOPH Yerapacu.

Ycayomii kypcaTtma

MICRO4 ¢paiinra KMpUTHIaIUTaH MabIyMOTIap KyWuaaruiap:

| Macanagaru napamerpiap | Jactypnaru | [TapameTpiiapHUHT KUKMaTH

20



napameTpIiap
AL AL 420+(10K-1)/20K
BE BE -20+(10K-1)/20K
A A 1,4+(K-1)/K
B B 1,2+(K-1)/K
T TT 40+1/K
P P 50+(K-1)/K

2-TONMIIUPHK
Ippoy-I'ypBun moaenu

Hkxkura I1; Ba II, xopxona 6epunran 6ynu0, I1; noitadsan, 11, naiinok umnad ynkapagu. T
BaKT WYM/a WILIa0 YMKapuiIaguran Maxcysnor HuHr mukmaopunu I1; VS(1), I sca moc paBwuiia
VYS(2) opkanu aHuKIaM M.
by maBp wuumaru noiad3an Ba nainokka 6yirad tagad moc pasumaa YD(1) Ba YD(2) opkanu
aHuKyiaHaau. 1 6upnuk noitad3annunr Hapxu Py, mainokHuku 3ca Py, 1 Oupiauk pecypcHUHT HapXu
W opxkanu anukmnanaau. I1;, [1; Ba ucresmomun opacunaru kenuiryB Py, P, Ba W napxnapau y3ra-
PHILY ayKIIMOH OPKAJIM amalira OLIHNPUIa IH.
3-TONMIIHPHUK

BO30pHI/IHF HKKH CEKTOPJIHN MOI€C/IN

* 2 ta Il Ba I, rapmok (IT1-errun canoat; I1-orup canoar) Gepuiras.
* Xap oup tapmok mexHat LD(1) Ba kanuran LD(2)uu unmatanu.
* MctepbMOTYM MEXHAT Ba KamUTAIHH Takaud Kuiaaau, GoigaHuHT OUp KUCMUHU Oiaau (Takaud
XaXKMU y3rapMmaian).
* 111 ¢oitnanun Makcumamtamtupaguran LD(2)/LD(1) myHocabatnapnan 6upunu, [1o xam xynau
LIYHra YXIIAIIUHU TaHIaIx.
* Uctepmomun dovimammmk ¢ysknuscu U HE MaKCUMaJUIAIITUPAIUTAaH TATAOHUHT apa)KaCuHU
ypHaTaau.
* Nmna6 ymkapum ¢ysknusicu cudaruga Ko66-/yrnac pynkuuscu onuHaau:
YS(1) = C()*KD(N)P*+LD(1)+AM
* Qoitnanmuk QyHkuuscu cudaTuaa;
U =B(1)*LOG(YD(1)) + B(2)*LOG(YD(2))
OJIMHA/IH.
* bo3opuauHr 0y moaenu nuckaa "MICROG61" daiin cudaruna €3ub Kyinaras.
* MoaeTHUHT TTapameTpiiapu:

1. Kuputnnaauran MabIymoTiaap.
Howmu Kuitmatn Kymnanunumm
TT 50 BolkapuIiHUHT BaKT UHTEPBAIIN
LS 100 MexHaTHUHT TaKIuu
KS 100 KanuramHusr Takmubu
A1) 0.4 1 /a4 pysxmscu ko3dpdunuenTu
B(1) 80 |- e ——
C(1) 20 | - et
AL(1) 0.0007 1 MaxcyJoT HapXUHH Y3rapTupyBuu KOdhUIIUEHT
P(1) 1.0 1 MaxcyJioT HapXH
A(2) 0.6 2 u/4 pyHKImsicy Ko3pPULIUEeHTH
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B(2) A e —
C(2) 30 [ --memee-- e —

AL(2) 0.0003 2 MaxCyJIOT HApXUHH Y3rapTUpyBUH KO3 duimeHt
P(2) 0.7 2 MaxcyJIOT HapXH

Ha3zopar umu y4uyH caBosiap

1.bo30op MoaemapuHu KaHaal TypiaapuHu Ouacus?

2. BO30pHHUHT 2-CEKTOPIM MOJACIUTa KaH1all MUCOJUTAPHU KEITUPHUIIT MyMKHH?
3. Dppoy-I'ypBuil moenu Huma?

4. TuapoOCUMOH MOACITH-1H?

6-JIaboparopus MU

Mag3y: MakpOMKTHCOAM MacaJaJapHl MOAe 1Al THPUIIT

Kepakiu TexHuK BocHTaIap:
[lenTnyM-4 maxcuii KOMIBIOTEPH.

Kepakuu nactypuii Bocurajap:
IMM Amanuii nactypiap makeTH.

Nmnauar makcaam: Tanabanapra MakpOMKTHCOIUI MacanagapHd  KOMIBIOTEPAA MOJEIIAITH-
PUIIHYU YPraTHILL.

1-Tonmmupuk: Mwinuii 1apoMaTHUHT YCHUIIT MOJICITHHHA XOCHI KUJIHIIT

“MACRO1”nactypunan Ba MIUTHNA Japomaj rpadurumad doigamanund, MyBo3aHATIATH
MWUIHA JapOMaTHU aHUKJIaHT. MUITuil 1apoMagHuHr 2,5 6apobap omumura oaud KelyBUd MHBE-
CTULIMSTHUHT YCUIIMHYA AaHUKJIAHT.

Munnuii napomagausar 10% ra ommmmra €paaMm OepyBYHM KEPaKJId WHBECTUIUS XAKMHUHU
aHUKJIaHT.

2-TONMHNPUK

MACRO3.BAS aiin tapkubugarn CamyainbCcoH-XUKC nactypunan doirgananud, Y(t)
MUWUTMR napoMan auHamukacu, I(t) maBectunums, C(t) ucrepMoln Tanadnapu rpadukiapu Kyiuaa
KEJITUPWITaH MapamMeTPIapHUHT KUMMaTIapy acoCUa YU3HICHH:
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® A - ucTepMoJra Kauummin KodpQUIueHTH;
® B - uctepMoia xapaxaTJIapUHUHT aCOCUNA MUKECH;

e V - akcenepanus pakropu BakTHHYaNWK 0 qaH To T rada Oyiran opanukia.
Macana MabIyMOT/Iapu yCIIyOuit Kypcarmaaa OepuiraH.

Ycayonii kypcaTma
MACRO3.BAS ¢aiinura Kyitugarnia KUpuaaam:

D:\K2\MRE\MACRO3.BAS

Hactypra kupaguradn MabiyMoTiap:

benru- N
Kuiimatn Nummartuumm

JTAHWIIN

A 0,75K HcresMmonra xaiiummmnn

B 10+K HcTtebMon KWIMIITHUHAT aCOCU

U 1,K WuBectuius kodpbunmeHTu

Y1 50,K Tenrnama papkuHUHT nacTaabKy KHIIMaTH.

Y2 55,K Tenrnama GpapKUHUHT 1acTIIA0KH KHIMATH.

Yukanuran MabIyMoTIIap:
Mogen AMHaMUKAaCHHUHT TYPT Tpaduru:

Y ()=(A+U)*Y (t-1)-U*Y(t-2)+B - umruan nukiI AMHAMUAK TCHTTIAMACHHUA €YHII IpaQur;

I()=U(Y(t-1)-Y(t-2)) - UHBECTHIUS THHAMMKACHHUHT TpaQuru;
C(t)=A*Y(t-1)+B - UCTEHMOJ TaadM JIMHAMUKACUHHUHT rpadur;
Y (t)=C(t)+I(t) - MUUIHIA JapoMajl JTHHAMAKACHHHHT rpadur.

Bapuantnap tamabaHuHT xypHai Oyiinya TaptiO pakamu K HE y3rapTUpuIN OpKaiyd aMmalra
OIIMPHUTIAIH.

3- TONHUPUK

IMM AT nactypuna xam, MAC3 nactypuna xam MACRO3 nacrypunaru kabu rpadux
axbopotnap xucobnaHagu. YHUHT (apku IIyHIaku, Oy epia MWIIUK mapoman 2 ta (opmyla
OpKAJT! XUCOOJIaHAIH:

1. Y(t)=C(t)+I(t)
Y (t)=(A+U)*Y(t-1)-UY(t-2)+b
2. Taxymnra G(t) - naBIaT UCTEbMOIU KUPUTHUIIAAN
Y (t)=C(t)+1(t)+G(t)
Y (H)=(A+U)*Y (t-1)-UY (t-2)+b+G(t)
oyuma G(t)=(1+R)*G(t-1),
Oy epna R - naBnaT UCTEbMOJUHUHT YCHIL CYypPbATH.

Yceayomii kypcaTma
“MACRO2” pactypu ¥ycHIl MakKpOMOJEIMHUHI aJrOPUTMMHU ¥3uAa akc 3TTUprad. 1-
TONIIMPUKIATH UKTUCOMUETHUHT MaKpOMOJETHIAa MWUIMH JgapoMaj acocuil (akrop-takiud Ba
KaluTajl TOMOHHUJIAH TYIIAJWIaH WHBECTULUS OpPKAIM aHUKJIAHAAM Ba KHCKA acHeKTAa HUILiad
YUKapHIl KyBBaTH y3rapMaciuruHu kypcaraau. Ukruconuéraunr makpomonenun “MACRO2” na
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UIUTa0 YMKapUIl KyBBaTH MOHOTOH paBuiiia ycaau, 0y epaa Y=F(K,L) - unurad unkapum ¢yHk-
UsICH OWp KMHCIIA Ba OUPUHYH JTapa)kayd, SbHA

F(AK, AL)=AF(K,L)
Y=F(K,L) na Y/L=y, K/L=X ¥3rapyBumiapaa amMamtupuuuiap opkamm Y-=f(X) nuwad unkapurn
(GYHKITUSCUHYI XOCHIT KAJIaMHU3.
Masbaymornapan “MACRO2” nactypura Kyluii opkainu Kyiuaaruiaap XOCHI KWIMHAIN:

e Vcum MoenMHUHT rpadury;
e Myso3zaHaraaru gapoman x=K/L.

Ycayomit kypcatma
Mwmii apomaanu rpadukinap opkanu anukiaam  “MACRO1” daiin gactypuaa Kentu-
pHJIraH.

By daiinra kupum:

DAIMM\MACROL. opkany amaira OmypriIaIq.
“MACRO1” nacTypuHHUHT MapaMeTpIapH.

1. Kupaguran mabiymoTiap:

A 8+1,K Ucrtenmon 0a3zacu
Y -MuuHiA 1apoman
K-kamurain
L-mexHat

2. UwukaawraH MablIyMOTIap:

x=K/L donyg Omtan
TabMUHJIAHTAHJIMKHUHT MYBO-
3aHaT KUMMAaTH.

K-TamabanuHr )XypHaiIara TapTuod pakamu.

Ha3zopar uimum y4yH caBoJiiap

Munnuii fTapoMaJHUHT YCUII MOJIETTH KUM TOMOHHJIaH MIIIA0 YUKUITan?
MHBecTUITUSHUHT MUJUTAN Aapomaara OOFTUKINTYA HUMaaa?
MakpouKTHCOIUET HUMAHHU ypraTaan?

Muuii JapoMaTHUHT YCHUIII MOJICTTUHY Ty3HUIIIa KaH1ai dapasiap KAIHHTaH?

vk wih R

NxTucoauii YCUITHUHT acOCUM MacajajJapyuHy alTHHT.
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7-1200paTopus UIIH

Mag3y: OxoHomeTpuk Moaesap (bup gaxkropau, YM3HKIN MoeJ)

Kepakiiu TexHUK BocHUTAJIAP:

[TenTy™M-4 maxcuii KOMIBIOTEPH.

Kepakin gactypuii BocutaJap:
MS EXCEL :xaaBaaiu nmpoueccop.

HNimmHuHT MakKcaau: Tana6anapra 9KOHOMCTPUK MaCaJIaJIapHU KOMIIBIOTEpAa MOACIUIAITUPUIITHU

v

yprarum.

1-Tonmmumpuk:

(V) xocunmopnuk Ba (X) epHUHT cudaTh XaKUJard MabJIyMOTJIAPHUHT HATHKACH acOCH]Ia
perpeccusi TeHriIamMacH Ba KOppessius KodphUuueHTHHA TONUHT. MabiaymoTnap 1-xkaaBanga kKen-

THPHUIITaH.
7.1-xxanBan
Xyxa- Xocuii- Epnaunr cuda- | Xyxa-nmuxmap Xocuii- Epnunr cuda-
JIUKJIAP JIOPJIHK, Y TH, X JIOPJIUK, Y TH, X
1 18,1+k 55 11 18,9+x 58
2 21,1+ 50 12 25,9+ 98
3 22.9+x 68 13 18,5+k 60
4 18,9+x 48 14 24,0+ 100
5 18,6tk 87 15 17,4+x 40
6 30,5+k 100 16 23,9+k 94
7 23,4+x 75 17 23,8+xk 94
8 27,6+ 80 18 20,4+x 95
9 20,9+x 66 19 29,2+x 90
10 18,2+x 58 20 23,5tk 92

K— TaylabaHMHT )XypHasa OViinda TapTHO paKkaMu.

XOCHUIIOPJIMK Ba €pHUHT cU(aTh opacuaard OOFJIaHUII TEHIVIAMAaCHHU KyWHJaru Yu3uKIiu
TEHIVIaMa KYPUHMIINA KUIUPAMU3:

Y

= a + bx

By epma &, b Jap HOMAabiIyM mapameTiiap 6yiu0, Oy HOMablyM MmapaMeTpiIapHU HT KU-

YUK KBaJpatiap ycyiauaad ¢oiinamanud 6axomamn MyMKHH.

By nomabnymnapuu tonub, perpeccus tenrnamacunu, MS EXCEL snexTpoH xaaBanuia
KyWnaarn KeTMa KeTIUK/a, XOCHI KHJIUII MYMKUH:
1. MS EXCEL »snexTpoH *ajBajura MabIyMOTIApHH KUPUTHUII KEpaK.
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3.

B3 Microsoft Bxecel - Knura2

E@_]D;aﬁn
RN RERE = NN

Opaeka

Brna  Bcraeka

PopHaT

2ol 8 allme [

Cepenc  [aHHele  OkHO  Cnpaeka

EeeauTe BONpOC ~ - B X
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D1 - A
A B ¢ | o | E T F | & H [+ [ 0 T w T L T m | N =
1 | XocHnoopnuk Ep cudpaty
2 181 55
3 21,1 50
4 229 68
5 18,9 48
B 18,6 87
7 30,5 100
B 234 73
9 27,6 80
10 20,9 66
11 18,2 58
12 18,9 58
13 25,9 98
14 18,3 60
15 24 63
16 174 40
17 23,9 94
18 238 94
19 204 93
20 29,2 90
21 23,3 92
22 _
123
| 24 |
125 | v
A+ et T2 { Tuers / < | S
FoToeo MUIM

———————
7

iy YK

[ & vmvm-Lag1.ooC - M.,

E Micro:

soft Excel - KHH..,

Ry &) 13:59

Kypcopnu D1 kararura xyiin6, meHto karopunad Cepguc —=>O0YIMMHUHN TaHIaraHUMHU3a
KyHJIar'd MyJIOKOT OIfHACH YHKAJH.

E3 Microsoft Excel - Knura2
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t KHH. .. 9 HEF - Paint
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By epnan Ananuz oannvix OYIUMUHY TaHJIAaTaHUMH3AA KyWHIard MyJIOKOT OHACH YUK TIH.
Arap Ananusz oannwvix 6ynmaca yau Haocmpoiika opKanu XOCHIT KUJIHIIT MyMKHH:



B3 Microsoft Excel - Kuura2 A EE

5 OaHn  [Opaexka Bua BcTaska  ©opwaT  Cepeuc  AaHHble  OkHo  Cnpaska BeeanTe BoNpoc . X
D E RS R0 e s alme B o Dk e ) W EIE- A B
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»
15 24 65
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18 23,8 94
19 204 95
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AHHEI - Paint

By mynokot oitHacu nuunan Peepeccus v Tannad OK tyrmacunu 6occak
KyH#Iara MyJoKOT oifHacH Xocui Oynmaau:

3 Microsoft Excel - Knura2 | ?

5 ain  [Opaska Bua  Beraeka  mopmat  Ceperc  JadHele  OkHo  Chpaska BeseanTe sonpoc -8 X
A Sl R 0 o e s ol @ B 7 k& u =@y = O A

01 - A
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Hocunnopnuk Ep cuchatu
18,1 35

o5 @
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1
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3
1 E:
X0AHEIE AGHHEIZ
9 K
2 18,9 48 BxOAHON HHTEPEEN V! _
B 18,6 87 ; omena
3 0’5 100 BxOAHOA HHTEREEN X! _

7 s
E 23,4 75 [ e P
5 276 20 [ ¥posers HanestocTi: %

5
10 20,9 66 MapaneTpsl BLiE0AS
1 18,2 58 © Beseouof rrepean:
12 18,9 58 @ remiiptosiiner: |
13 25.9 93 () Hogan pafiouan KHMra

2 Ocratin
14 18,5 60 [ ocrarkm [ Cpadms ocTatkos
15 24 65 [J c1anaapTHsoBaHHEIe ocTatkn [ Mpadkk poafopa
16 174 40 HopransHas BepoATHOCTE
17 23.9 94 [] rpadikic HopManeHD#H EepoaTHOCTH

>
18 23,8 94
13 204 95
20 29,2 90
21 23,5 92

HE(F - Paink

MynokoT oitHacugaru Bxoonou unmepsan Y Tyrpucuiaru Oenrunu 0occak Ba «XOCUIIOPIUK
YCTYHUHU OeNTuiacak KyHumaara XOCHI Oyaan:
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E3 Microsoft Excel - Knura2 !

=

Dakn

Dpasxa

Bna

BCTaBka  Dopuat

Cepemc  Janhbie  OkHo  Cnpaska

= B L - SRR RA RN NN ) Ei*”a‘cw S -k & d s

Bee AT 501paC

A2 - A
A B c [ o e [ F T & [ #® [T v T 9o [ T ¢ T ™ [ N«
1 |Aockngopnve_ |Ep cudatd
2 18,1 [ 88
& 21,1 ; 30 Perpeccua
4 22,9 ; 68 sedzibagz]
5 18,9 T
B 186 | 87
7 30,5 1 100
B 234 i 7S
g 27,6 {80
10 20,9 T
1 18,2 i 58 g
12 18,9 i 58
13 25,9 i 98
14 18,5 T
15 24 1 65
16 174 {40
17 23,9 [ o4
18 23,8 [ o4
19 20,4 {95
20 29,2 {90
B 235 1 92
] |
|23
|24 |
25 v
o4y WM IMeTL T2 f NicT3 < i ] s

YRamnTe

stna B 6enrunm 6occax KyHumaru oiiHa XOCWI OYaau:
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CTATKH
14 18,5 60 [Jocrarn ] Cpadwi acratros
15 24 63 [ cranaaptusosattse octaten [ Mpadwmk noatiopa
16 1 7,4 40 HOpHaneHaA EEPOATHICTE:
17 2319 94 ] rpadwik HopMankHoH BepoATHOCTH
>
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19 20,4 95
20 29,2 90
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By oitHanan Bxoownoi unmepean X vy Tannad = OenruHu 00CCaK,
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EZ Microsoft Excel - Knura2 E‘E‘ ?
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xocun Oymamu. JlacTinabku MyJIOKOT OMfHAcHTa YTUIT YIyH (B 6enrum O0ocamus, y xoJaa
KyHuaaru oHa XOCui 0ymaau:

B3 Microsoft Excel - rynue pa.xls =
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IMSHHBI - Paint g}

By oitnanaru OK Tyrmacunu 6occak, KyWnaara HaTHKaBUH JKaJIBAIHU XOCHJ KHJIaMH3:
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B3 Microsoft Excel - Knura2 E]@E|
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By HaTmkanu Kyiingaruda TaxJauin KHJIaMu3:
Koagpgpuyuenmoi Ba V-nepeceuenue xecummvacuna typran 12,009 coan @ nunr 6axocunu Kosgguyu-

enmul Ba Ilepemennas X1 xecummacuaa typran 0,1395 sca b munar 6axocunu ouinaupany. Temagaru
Pecpeccuonnas cmamucmuxa Ba Mnoowecmeennoii kKecummacuaa typrat 0,69 kuiimaTt Kkoppensuus
KOX(PUITUEHTH KUUMATHHYA OWIITUPATH.

NogkrwdpE

Hasopar uim y4yH caBoJuiap

DKOHOMETpUKaA (paHU HUMaAHU YpraHaiau?

DKOHOMETPUK MOAEIIap TabpUUHU KEITUPHUHT.

DKOHOMETPHUK MOJISJUTAPHUHT OOIITKa MoJeuiapaAad Gpapku HuMaaa?

Koppensmus koaddunmentu kanaait xucodbmanaau?

Perpeccus Tenrimamacu Kannai udongananaan?

Perpeccus monenuaan ¢oitnananu® mporHo3 KWIKII YCyJIUHU TYITYHTHPHHT.

bup ¢akropau Ba kyn akropiu perpeccus TaxXJIWIapuHu (apKuHU Ba MAbHOCUHH TY-
[TYHTUPUHT.

8-1a0oparopus uum

Mag3y: IkoHoMeTpuk Mmoaesuiap (Kyn ¢pakropiau, YU3MKIN MOIeJ)

Kepakyin TexHUK BocHTaJIap:
[lenTnyM-4 maxcuii KOMIBIOTEPH.
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Kepakan gactypuii Bocutaap:
MS EXCEL >xanBamiu mporeccop.

Nmnunar makcaau: Tanabanmapra SKOHOMETPHUK MacalallapHH KOMIThIOTEpa MOISIUIAITHPUTITHH
yprartuui.

1-tonmmupuk: Kapromkanuar (y) XOCHIIOPIUIHHUHT (X1) COJMHAAWTAH YFUTHUHT MHUKIOPU Ba
(X2) rokopH cUdATIN ypyFra OOFIUKIUTHHUHT Ky (DaKTOPJIM MOJCIMHUA Ba YHUHT KOPPENSIHUs KO-
3 PUIMEHTHHN aHUKJIAHT.

Mozen KYpUHHNIMHY YM3UKIH Y = @, + a,X; + &,X, TeHIJaMa KYPUHHIIKIA KHIAPHHT.

Ma”bJ'IyMOTJ'Iap — JKaJIBaJiia KCJIITUPUJIT'AH.

8.1 -xxanBan

T/p y X1 X2 Ne y X1 X2
1. 120+x 13 60 11, 190+x 20 90
2. 130+x 15 60 12. 180+k 17 81
3. 250+x 28 100 13. 170+ 16 77
4, 200+x 25 95 14, 140+x 17 60
5. 130+k 14 66 15. 110+ 14 55
6. 100+x 10 50 16. 170+ 15 78
7. 110+ 12 56 17. 210+x 23 96
8. 180+k 19 78 18. 230+xk 27 100
9. 120+k 14 58 19. 190+ 20 90
10. 160+x 15 70 20. 200+k 20 88

K — manabanune scypnanoaecu mapmub paxamu.

Bornanuim TeHrnamacumaru napaMeTpliapHH aHHKIANl Ba KOppensuus Kod(pUuiueHTnHn
TOIIMII Taja0 KWJIHHAIN.
Kyiinnran macanann MS EXCEL na eunmn yayH Kyiiuaaru keTMa-KeTJIMKIa Ul 0J1u0 Gopunaam:
1. Xansan masmymotrnapuan MS EXCEL ra kuputum.
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Kypcopnu ES kararura xyiiu6, metto karopunan Cepguc OYIUMUHN 04aMU3 Ba «AHanu3z
OJanHblx» OYUPYFUHH TaHJIA0, MyJIOKAT olHacuaaH «Peepeccus» HYU Tannaimus. Kyiugaru my-
JoKat oitHacu HaMOEH OYnanu. (Arap «4Aranus oanusixy 6ynmaca, yau Haocmpoiika OpKanu XOCHI
KWJIAII MyMKHH )

E_.Micrnsnﬂ Excel - Knura2 = 2| X
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Mynokar oiiHacunaru Bxoouoi unmepgan Y Tyrpucuiaru B 6enrumn 6oceax sa XKanpangad ¥V
YCTYHUHU Oenruiacak KyHuaara XoCcui Oyiauu.
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11 160 15 70 ' ) Hopan pafiouan kHara

190 20 20 | 5 oeraro Clcpat scraros

13 180 17 g1 \ [ CranaapTHaosanHee octatky ] Mpadwe poatapa

14 170 16 77 E HOpMaNHas BepoATHOCTE
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By cpaa ok TyrMaCuHHA 6OCI‘aHI/IMI/13I[a KYfIHHaFH HaTW>KaBUM OMHAHM XOCHJI KMJIaMH3:

by HaTmxanu Kyldngarnda Tax i1 KA MyMKHH:

Kosguyuenmu Ba V-nepeceuenue xecummacusa Typrat -19,6488 conu ag HuHT 6axocunu, Ko-
aghuyuenmu Ba nepemenras X1 KeCUIMMacHuaa Typran 2,1565 conu a; HuHr 6axocunun  Koagpgu-
yuenmu Ba nepemeHHas x; kecummacuaa typranu 1,9360 a, HUHT 6aXOCHHU OUIAUPAIH.
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IZ‘_I] taiin  [paeka Bwa Brraeka  dopmar  Cepewc  faHHele  OkHo  Cripaeka BEeanTe BONpOC
RN RERE = AT SEEN R R RS TN RO - HLs 10 - KA YEE =00y E

Al - A BbIBOO WTOrOB

A | B | C | D | E | F | 6 | H | |

| 1 |BeIBOO UTOMOB
2
3 | FeepeccuoHhan cramucmuxa
| 4 |MHockecTeenneit 0981273339
| & |R-keagpar 0 9628597 365
| B |HopmupoeaHHEN 0955532331
| 7 |CrangapTHaa ow 8,751863419
8 |Habnwnequa 20
19
10 JOMcnepcHoHREIR aHanks
11 df 55 s F JHaqumocms F
| 12 |Perpeccua 2 33792 35307 16896 44154 220 5542495 5 31736E-13
| 13 |OcTaTak 17 1302 1BE26 7659511331
14 |Mrara 19 35025
15
16 Koadpuyuenme Cmandapmnad owubka tomarmucmurg P-Snauenue Ruwoue 95%  Bepwnue 99% Husnue 95,0%  Bepxnue 95, 0%
17 ['f-nepecevenme -19 54355352 FB53EETS -1 994065204 0062433533 4043523335 1140565704 -40 43523335 1140565704
| 18 |MepemenHan X 1 2156515436 101836363 2131073163 0047977153 0021516403 4 29151457 0021516403 4 29151457
19 [MepemenHan X 2 1 H3R064537 0304332032 B AR1ES31Y7 7 0932E-0R 12093070381 2 578139263 1 293970331 2 578139263
20
2]
]

Ha3zopar umm y4yH caBoJjiap

DKOHOMETPUK MOJIeIIap TabpU()PUHU KEITUPUHT.

Koppensmus koaddunmerTn Kanaai Xxucoomanaamn?

K3y dakropnu perpeccust TeHrIaMaCHHHA KYPUHHUIIUHA KEITHPUHT.
Perpeccus monenunan ¢oiaaanu0d IpOrHo3 KWK YCYJIUHU TYITYHTHPHHT.

agrwNE

TYIIyHTHUPUHT.
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