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Hngopmauyuonnuvie
cucmemsvl u Mooenu

IneKkmugHblil Kypc 014 K1acco8 huzuko-
MAMEMAMUYECcKo20 U UHPOPMAUUOHHO-
MexXHON02UUeCK020 npohuis



HasHaueHnue kypca

yriyoseHue npo@uibHbIX IpeaMeToB (MHpOpMAaTHKA, MATEMATHKA);
(GopMupoBaHue KOMIIETEHIUT 1Js PO eCCUOHATBHOMN
AeATeJIbHOCTH B 00J1aCTH HH(POPMAITUOHHOTO MO/IETUPOBAHMSA

MoTuBauusa yyawmxcs npum Bbioope IK.

- HCNIBITAHUE YYAIIUMCS CBOUX CIIOCOOHOCTEH U HHTEpeca K
TBOPYECKOM, HCCIEI0BATEIbCKON AeATEJIbHOCTH B 00/1aCTH
UH(OPMAUOHHOTO MOICJIUPOBAHMS;

- IIOATOTOBKA K NOCTYIUICHUIO B BY3 Ha CIICHHUAJIBHOCTH, CBA3AHHBIC C
I/IH(l)OpMaIII/IOHHI)IM MOACJIUPOBAHUEM H KOMIIbIOTCPHBIMHA
TCXHOJOTUAMM: IIPUKJIAAHAA MaTEMaTUKAa, MOACIUPOBAHUC,
BBIYUC/IINTECIbHBIC CUCTEMBbBI U T.II.



COCTAB YMK

1. YuyeOHOE mocoOue
2. IlpakTHKYM

3. MeToauueckoe nmocooue ajasd
y4uTeJIsI



Conep:xxkanue yueOHUKA

InnaBa 1. MogeaupoBanue uH(pOPMALNMOHHBIX CUCTEM
1.1. UadopMaiiioHHbIE CUCTEMBI U CUCTEMOJIOT S
1.2. PensiiioHHas Mojiesib M 0a3bl JaHHBIX (Access)

1.3. DIekTpoHHas TaOnuIAa — WHCTPYMEHT WH(MOPMAIIMOHHOTO
MOJECITUPOBAHUSA

1.4. IIporpamMmupoBaHue NpuiIoKeHUN (2nemenmol VBA ona Excel)
InnaBa 2. KomnbroTepHoe MaTeMaTH4eCKoe MOIeJIUPOBAHUE
2.1. BBegenue B MOJEITMPOBAHUE

2.2. UHCTpyMEHTapUil KOMIIBFOTEPHOTO MAaTEMATUYECKOTO
moaenupoBanus (Excel, MathCad, VBA, Ilackanv)

2.3. MoaenrpoBaHUeE TIPOIIECCOB ONTUMAIILHOTO TUIAHUPOBAHUS
2.4. KOMIIBIOTEPHOE UMUTALIMOHHOE MOJICTIMPOBAHUE
IpuiaoxeHus



«MonesupoBanue U pa3padorka HH(POPMAUOHHBIX
CHCTEM)
3agauyu M3y4yeHusd pasaesia

061/146’6 pazeumue u CmaHoOG6/1eHUE MUPOBO33PDEHUA YUAULUXCAL.

OCHOBHOM MHUPOBO33PEHUYECKON KOMIIOHEHTOM COACPKaHUS JAaHHOTO pasjeiia
Kypca sBisieTcs GOpMUPOBAHUE CUCTEMHOTIO MOJX0/Ia K aHAJIU3y OKpY Karoliei
NIEUCTBUTEIHHOCTH.

Oesnaoenue ocHOBAMU MEMOOUKU nocmpoeHuA uud)opmauuouubtx CnpaeovUnblx
cucmem.

VYuyamuecs nojy4yaroT npeAcTaBieHrne 00 3Tamnax pa3padboTKu HHPOpMaIMOHHOM
CHUCTEMBI: ATale MPOCKTUPOBAHUS U ATare peanuzanuu. Co3naHue
MHOTOTa0JUYHOM 0a3bl JAHHBIX MIPOUCXOIUT B cpene pesinuonHor CYB/ MS
Access. Yyalygecs 0CBauBalOT IPUEMbI TIOCTPOSHMS 0a3bl JaHHBIX,
MPUIIOKEHUH (3aIIpOCOB, OTYETOB), JIEMEHTOB UHTEp(eiica (TUaTOoroBbIX
OKOH).

Pazeumue u npogpeccuonanuzayua Hagvblkoé padomul ¢ KOMRbLIOMEPOM.
HaBbiku, mosrydeHHbIE B 0a30BOM KypcCe, HAXOJAT aJIbHENIIee pa3BUTHE.

- paboTa ¢ BEKTOPHOM rpadMKoi MpHU MOCTPOCHUHU CTPYKTYPHBIX MOJICTICH CUCTEM
- ymiyonenHoe usydenue BosmoxkHocterd CYBJ] MS Access

- ucnojb3oBanue MS Excel kak cpencTBa paboThl ¢ 0a30i1 JaHHBIX

- nporpammupoBanue Ha VBA B cpene Excel nnsa pazpaboTku untepderica

- mpu paboTe HaJ pedepaTaMu PEKOMEHIYETCS UCIIOIb30BaTh PECYPCHI
WHTepHeTa; MaTepual I 3allUThl TIOATOTOBUTH B BUE Ipe3eHTannu (Power
Point)



IIpoeKTHBIA MEeTO 00YYeHUS

IlocTaHoBKA 3a1a4M:
» IlpeameTHas 00IacTh: cpeonsis uiKona
« Ilenb npoekTa: cozoanue UHGOPMAUUOHHOU cucmembl « YueOHblll
npoyeccy
» Ha3naueHnue nHGOPMaIIMOHHON CUCTEMbI: UHGDOPMUDOBAND
nojb3o08amenell.
— 06 yuenuueckom cocmaee Kiaccos
— O npenodasameinbCckom coCmase WKoJbl
— O pacnpedenenuu yuebHOU HA2Py3KU U KILACCHO20 PYKOBOOCMEA
— 06 ycnesaeMocmu y4eHUKo8



TTPETIMETHASN CBJIACTE

Cucrremrptii gHams TIPEIMETHOH OOIACTH € T3.
HHGOPVAIFIOHHBIK IOTpeCHOCTeH OyIyITiX

TIONb30EaTesieH HHQOPMAITHOHHOH CHCTEMBL
TToryuenre HEGOIOTHYea<oii MoTe/

|

Beisop CYE]]

T HpOeKTHPOBAHFE MOZIEIH JAHHBIX —
JATATOrHYIeckoiil Moae/Iy,

OpFIEHTHPOBaHHOH Ha THII EBOpanHoi CYB]]

Patora® cpere CYB]L, cospianke cTPyKTYPbI Gasbl
JRAHHBIX, BBO7], JAHHBIX

PazpaloTia NPIUIo:KeH

MHOOPMALVIOHHAS QICTEMA

Puc.1.2. Srarms! co3pnHns MHGOPMALMOHHOM CHCTEME]



Nudosoruyeckass Moaeb y4eOHOro npouecca (ER-iuarpavmma)
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MeToa mocjieI0BaATeIbHOI0 pacIupeHusl 3a1a491

i

Cxema nByxTabanuHoit B[



MeToa mocjieI0BaATeIbHOI0 pacIupeHusl 3a1a491

CxeMa TpexTtabianuHoi b/



MeToa mocjieI0BaATeIbHOI0 pacIupeHusl 3a1a491

KNACC
KNAC_PYK
HACNO_¥4

ro4_By3

HUrorosas cxema b/




Pa3padoTka npuaoKeHun

Ipuaoxkenusi: 3anpocot, omuenvl

3amaua. TpeOyeTcs MOMYYUTh CIIMCOK BCEX JIEBOUEK U3 JICBATHIX KJIACCOB, Y KOTOPHIX TOJOBbIE
OLICHKH IO UH(OpPMATUKE — MATEPKHU.

IHougTHe MOACXEMBI

Hcnoabn30BaHue rUIIOTETHYECKOT0 A3bLIKA 3alpocoB

Bb100p YUEHUKUN.OAMWJINSA, YUEHUKU. MM, YHEHUKU.KIIACC pas YYHEHUKA
KITACC="9?7"u YYHEHUKN.ITOJI="%’ n YCIIEBAEMOCTL.ITPEJIMET="undopmaruka’ u
YCIIEBAEMOCTbB.I'OJJ=5 coprupoBars YUEHUKU.OAMUNJINS no Bo3pacTanuio

151 J1eBOUKH-OT AYHMU RO UHOOPMAT
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COpTHPOBKA! |no Bo3paCcTaHMO
BbIBOA Ha 3KpaH: O O O
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HAH: X
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ba3pl JaHHBIX B JJIEKTPOHHBIX TA0JIHIAX (CIIACKH JAHHbBIX)

®parmMeHT 0a3bl JaHHBIX «IlIK0aABD)

A B C D E F G
1 | lUkonbl
2 Kon-so Kon-Bo
5 Ne Anpec Paiion |[dupexrop|Tenecpon yueHnKoR |yuMTeneit
3 1|ConHedHaa, 15 |BoctodHbid [Ceménoe  |35-14-89 1500 20
4 2|Weanoeckan, 2 [BoctoyHel [[TynkuH 12-47-35 1300 18
5 311905 ropa, 3  |[3anagHein |BenkuH b4-48-73 550 b
B 41Nenuna, 10 3anagHeid |[Nebepes |15-43-79 2000 25
HUcnoab3oBanue (popmMbl MaHunyJupoBaHue JaHHbIMHU:

Ta6bauua 2| x|
=H I :_| HoBas 3anuce
Aapec: I Ao_ﬁasmb ]g B I)I60p Ka
o — o CopTtHpoBKa
AvpexTop: ,— BepHyYTE I
ot — = OunbTpanus
Kon-s000y4YeHUKOE: I
e — gares | HOJI}"IGHI/IG CBOJIHBIX Ta6JII/II_I

KpnTepnu I

3aKpbITE I
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IIporpamMmMupoBanue NpujaoKeHuin Ha VBA

Co3zoanue ouanoz06020 OKHa
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IIporpaMmmupoBaHue NpuJIoKeHu Ha VBA

Dpazmenm npozpammot 00padbomku coovimusn «Illenuox no knonke IIOHCK»

Private Sub CommandButtonl Click()
'‘Onucanue nepemennvix
Dim i, j, n As Integer
Dim Flag As Boolean
'"Hnuyuanuzayus 0anHvIX
Flag = False
'Onpeoensiemcst Konuuecmao CmpoK 8 CHUCKe UKOJL
n = Range("A3"). CurrentRegion.Rows.Count
'Tlouck 6 cnucke Homepa WKObL, YKA3AHHO020 8 noje 86ooa ‘lextBox1”
Fori=3Ton+t2
If Cells(i, 1).Value = Val(UserForml.TextBoxl1.Text) Then
Flag = True
Exit For
End If
Next



«KOMHI)IOTepHOe MATEMATHICCKOC MOACITUPOBAHUC)
3agaum usyyeHus pasjaesa

Oenadenue mooeaupoeanuem KaK Memooom nO3HAHUA OKPYHcarouiell
oelicmeumenvbHoCmu (HaQyYHO-UCC1e006amMenbCKUL Xapakmep pa3oeia)

- OKA3bIBAETCS, YTO MOJICTIUPOBAHUE B PA3JIMYHBIX 00JIACTSAX 3HAHUN UMEET CXO0KUE YEPTHI,
3a4acTyIO0 JIJIS Pa3JIMYHBIX MPOILIECCOB YIACTCS MOIYYUTh OUYE€Hb OJTU3KUE MOJICIIH;

- ICMOHCTPHUPYIOTCS TPEUMYIIECTBA U HEIOCTATKH KOMIIbIOTEPHOTO SKCIIEpUMEHTA 10
CPaBHEHMIO C DKCIIEPUMEHTOM HaTypPHBIM;

- OKA3bIBACTCS, YTO U aOCTpPAKTHAS MOJICJIb, 1 KOMITBIOTEP MPEIOCTABISIOT BO3MOKHOCTD
MIO3HABaTh OKPY’KAIOIIU MUP, YIIPABISATh UM B HHTEpPECaX YeJIOBEKa.

Buipabomka npakmuueckux HagvlKo8 KOMNbIOMEPHO20 MOOETUPOBAHUAL.

JlaeTcs oO1iasi METO0JIOTHSI KOMITBIOTEPHOIO MaTeMaTHYeCKOro MojieaupoBanus. Ha
npuMepe psjia MOAEIeH U3 pa3IMYHbBIX 00JIaCTe HAYKU M MIPAKTUKUA NPAKTUHUYECKH PEATU3YIOTCS
BCE ATanbl MOJACIUPOBAHHUS OT MOCTAHOBKM 3aJa4M 4O MHTEPIPETAIUU PE3YIbTaTOB,
MOJYYEHHBIX B X0JI¢ KOMIIBIOTEPHOTO AKCIIEPUMEHTA.

Cooeiicmeue npogheccuonaivHoOll OpueHmMayuu yY4aujuxcs.

BrisiBlIeHHE CKIIOHHOCTH YYEHHMKA K UCCIIE0BATEIBLCKON ACATEILHOCTH, Pa3BUTHE
TBOPYECKOI'O MOTEHIIMAJa, OpUEHTAIMsI Ha BEIOOP mpodeccuu, CBI3aHHOMN ¢ HAyYHBIMHU
HCCIICIOBAHUSIMU.

Ilpeooonenue npeomemnoil pazodouieHHOCMU, UHMeEZPAUUA 3HAHUIL.

B paMkax Kypca n3y4aroTcs MOJACIN U3 Pa3InyHbIX 0071aCcTell HAyKH ¢ UCIIOIb30BaHUEM
MaTE€MaTUKH.

Pazeumue u npogheccuonanuzayus HagvlKO8 padomvl ¢ KOMRbIOMEPOM.

Osnanenue 11O o01Iero U cruenuaIn3unpPOBAHHOIO HA3HAYCHUS. CUCTEMaMU



JTanbl KOMIIBIOTCPHOI'0O MATCMATHICCKOIO MOAC/IMPOBaAHUA

OrnpeneneHue nene PamxupoBanue ITouck MeTonoB
MOJCIIUPOBAHUA (1)aKTOpOB, MareMaTnu4deCKoOro
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Y

Hcnonp3oBaHue mmakera Pa3pa60TKa aaropuTMa
MaTeMaTHYECKUX MTPOrpaMMm IPOrpaMMbl UL YBM

l

[posenenue Omnajka U TECTUPOBAaHKE
YHCIIEHHOTO POrpaMMEI
SKCIIEPUMEHTA
A A\ l




MoaeiupoBaHue MPOLECCOB ONTUMAJIbHOI0 IJIAHUPOBAHUS

3ajaya 0 IIAHUPOBAHMHU PA0OTHI CTAHLUUM TEXHUYECKOI0 00CTYyKMBAHMSA
ITocTanoBka 3apaun

IIycTp cTaHIUS TEXHHYECKOIO OOCTYKHBaHHUS aBTOMOOMIIECH
Opou3BOAMT JABa Tuna ooOcayxuBanua: TO-1 u TO-2.
ABTOMOOHMJIM IPUHUMAIOTCS B Havyajie pabo4ero JHs U BBIIAIOTCS
KJIMEHTaM B KOHIIE. B cuiay OrpaHMYE€HHOCTH IIOIIAJAN CTOSTHKH
3a JICHb MOKHO OOCIY>KUTh B COBOKYNMHOCTH He Ooiee 140
aBroMoOmiei. Paboumii geHp anutcs 8 4dacoB. Ecim Obl Bce
aBTOMOOMJIM MNPOXOAMiIH Tojbko TO-1, TO MOIIHOCTH CTaHIIMHU
MO3BOJIMIN ObI 00CTyXUTh 200 aBTOMOOHMJIEH B J€Hb, €CIIM ObI
Bce aBTOMOOMIM mpoxoauian Toiabko TO-2, To 50. CTOUMOCTH
(m1s knuenta) TO-2 BaBoe Beimie, yeM TO-1. B peanbHOCTH
yacTh aBTomMoOuier npoxoautr TO-1, a 4yacTe, B TOT K€ JICHb, —
TO-2.  TpeOyercs  cocTaBuThb  TakOM  JHEBHOM  IUIaH
00CIy)KMBaHHUsI, YTOOBI 00CCHEYUTh MPEANPUATHIO HAHOOJIbIIINE
J€HEKHBIEC MOCTYILJICHHUS.



MOI[EJH/IpOBaHI/Ie InpouecCoB ONITUMAJIBHOI'O IVIAHUPOBaAHUA

dopmMaau3anMa U MaTeMaTH4YeCKas MoAeJb 3a1a4U

IInanoBBIC TTOKa3aTEIIN

X — IHEBHOM IIaH mpousBojcTea TO-1;

y — IHEBHOM IUIaH nmpou3BoacTea TO-2.

W3 nocTaHOBKHY 3a7a4d CIEAYET CUCTEMA HEPABEHCTB

(x+4y <200
x+y <140
x=0

1y =0
HauOosnbmas npuObib OyeT JOCTUTHYTa MPU MAKCHMaJIbHOM 3HAY€HUH

(yHKIMH

f(x,y)=x+2y

OyHKIMA f(X,)y) HA3BIBAIOT yenegol (yHKyuel, a CHCTeMa HEPABEHCTB — CUCMEMOU 02PAHUYEH

IHoanyuniu 3aga4y JUHEHHOT0 MPOrPaMMUPOBAHMA



MO[[EJII/IpOBaHI/Ie MpoIecCCOB OIITUMAJIBHOI'O IVIAHUPOBAHUA

MeToabl pelieHus 3aa44 JJUHENHOT0 MPOrpaMMHUpPOBAHUSA

I pagpuueckuit memoo peuwrenus 011 08yxnapamempuyeckoil 3a0auu



MO,Z[EJII/IPOBZIHI/IG IPpoHecCCOB OIITUMAJBHOI'O IVIAHHUPOBAHUA

MeToabl pelieHus 3aa44 JJUHENHOT0 MPOrpaMMHUpPOBAHUSA

Cumnnekc-memoo - YHUBepCailbHblll CNOCOD peuleHus 3a0a4u
JIUHEUHO020 NPOSPAMMUPOBAHUSL
CuMiniiekc-Tadauna

ba3u | Cs. Xp oo [ X oo [ X [ X | [ | e | X

c 1

X, b1 1 . |0 . |0 Ao | oo | g | o0 | W
1

X, bl. 0 o | 1 . |0 @y | o |9 |- | 4,

X br 0 . |0 e | 1 a .. |- gl Ar

f Yo 0 0 0 |7»., ; ?,




MOIle.]II/IpOBaHI/Ie MpoIeCCOB OIITUMAJIBHOTO IVIAHHUPOBAHUA

TexHos0rum penieHns 3a1a41 JUHEHHOT0 MPOrPaMMHUPOBAHUS

A | B | C | D ]
1 |OnTuManbHOe NNaHUpoBaHue
2
3 |lnaHoBble noka3zaTenu
4 x (kon-eo TO-1) v (kon-go TO-2)
5 * *
B
7 |OrpaHuyeHun
8
9 negaa JacTb 3HaK npagaA JacTb
10 |MpopgonkuteneHocTe pabovero gHA =B5+4*C5 <= 200
11 |OBuwee KONMYECTEBO PEMOHTOE =B5+C5 <= 140
12 =B5 >= 0
13 =C5 >= 0
14
15 |LleneBasn dpyHKuuA =B5+2"C5
16

Hcnonv3zoseanue cpeocmea «llouck pewenusa» ¢ MS Excel

A | B | c I D | EE
1 |OnTuManbHoe NnaHUpoBaHKe
2
'3 |linanoBbie nokaszarTeny
4 | x (kon-eo TO-1) v (kon-eo TO-2)
294 120 20
B |
7 |Orpanunyenna
3B
el Negan yacTe 3HaK npaean YacTke
10 |MpopomkutencHocTe pabovero gHa: 200 <= 200
11 |OBwee koNMYECTBO PEMOHTOB! 140 <= 140
12 |MonoxkutensHOCTE X: 120 = 0
13 |MonoxkutensHoCTE i 20 = 0
14
15 |Uenesas dynxums | 160 1
16



MOJICJIHPOB&HI/IG IMpouecCCOB OIITUMAJIBHOI'O IVIAHUPOBAHUA

TexHos0rum penieHns 3a1a41 JUHEHHOT0 MPOrPaMMHUPOBAHUS

Hcenonvzoeanue mamemamuuecxkozo naxkema MathCAD

f(x,v) =x+2-vy MaTemanis
A [
x= I%l_(_g—

Given gj“ﬂsl
x+4-y <200 x+ v <140

xz0  yz0 E

P = Maxamze(f,x,v) = <

P—(m} f(Py,Py) = 160
L (Fo-F1) -




MOIleJII/IpOBaHI/Ie IPpoIeCCOB OIITUMAJIBbHOTO IVIAHHUPOBAHU A

Anzopumm Cumniexc-wemooa

HaxoxeHue nepBoro 6a3ucHOro
PpCILICHHSI

| P:=

HeT’ |

A

y

AHaJIM3 ONTUMAJIbHOCTH TEKYILETO
0a3MCHOTO peuIeHus!

/ BEIBOJI

/

¥

b

| P:="na

—ﬂca—< SBnsieTcst oNTUMAaIbHBIM lHeT

—eemm——_—

AHanm3 OrpaHUYEHHOCTH
JHHEHHOH HOpMBI

P

A < SBiseTcs orpaHUYEHHON

TToxck pa3penraroiero IeMeHTa

'

Cumrutekc-peoOpa3oBaHue
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MO[[EJII/IPOBaHI/Ie MpoIecCCOB OIITUMAJIBHOI'O IVIAHUPOBAHUA

Ilpozpamma Cumninexc-memooa na VBA for Excel (ppazmenm)

Private Sub CommandButtonl Click()
Dim d(5, 9) As Variant
Dim 1, j, 1, n, k, m As Integer
Dim p, q, t As String
Dim a, b As Double
For1=1To 5
Forj=1To9
d(i, j) = Range("a6:110").Cells(1, j).Value
Next j
Next 1
n=7.r=3
' AHAJIN3 ONTUMAIIBHOCTHU TEKYIIETO PEUICHUS
t = "nmanee"
Do While t = "nanee"



MOJIEJII/IpOBaHI/Ie IpPpoIeCCOB OIITUMAJIBHOTO IVIAHUPOBAHU A

Paboma npozpammest 6 cpede 31eKmpoHHOU MadaULybl

A B C D E F G H I

1
2] Cumnnexc
3|
4 WMcxoanaa cumnnekc-tabnuua

5
B | Bazuc Ce.uneHel 1 2 3 4 5 B 7
Eem 1 | 1 1 0 0 3 5 1 2
Em 2 | 4 0 1 0 -2 2 -1 1
ER 3 | 5 0 0 1 -1 3 -2 1
oy F 10 0 0 0 0 0 -2 4
1
12 | NanHoe pewenue ABNARTCA ONTUMANEHEIM:

13
14| Bazuc Ce.uneHel 1 2 3 4 5 b 7
B 7 | 25 0,25 0,25 0,25 0 0 05 | 1
6| 5 | 0875 | -00625 03125 | 04375 0 1 062 0
A7 4 0125 00625 | 06875 | 05625 1 0 0375 | O
BEs F 0 -1 -1 -1 0 0 0 0
19



MOI[GJII/IPOBaHI/Ie IPOHECCOB OIITUMAJIBHOI'O INIAHUPOBAHMUS

3ajaya HEJIMHEMHOT0 IPOrPaMMHUPOBAHUSA

IInanoBBIC TTOKa3aTEIIN

X — IHEBHOM IIaH mpousBojcTea TO-1;

y — IHEBHOM IUIaH nmpou3BoacTea TO-2.

W3 nocTaHOBKHY 3a7a4d CIEAYET CUCTEMA HEPABEHCTB

(x+4y <200
x+y <140
x=0

1y =0
HauOosnbmas npuObib OyeT JOCTUTHYTa MPU MAKCHMaJIbHOM 3HAY€HUH

1eaeBO (PyHKIIUU
f,y)=vx+2y

[TpuObUIH TPONOPIMOHATBLHA KOPHIO U3 00beMa IPOU3BOACTBA.

3nech CUMILIEKC-METOJ HE paboTaeT



MOI[EJII/IPOBaHI/Ie IPOHECCOB OIITUMAJIBHOI'O INIAHUPOBAHMUS

TexHoJIOTUU pellIeHU 321241 HEJIMHEMHOT0 NPOrpaMMHUPOBAHUS

Hcnonwvzosanue cpeocmea «llouck pewenusn» ¢ MS Excel

A | B | C | D

OnTUManbHOe NNaHupoBaHWe
(HenMHeHHaA 3agava)
[InanoBbIe nokaszaTtenu

s
2
3
4 x (kon-go TO-1) ¥ (kon-eo TO-2)
i‘ * *
B
7 |Orpanunyenunn
g
N neean YacTb 3HaK npaean JacTb
10 |MNpogonmxkutensHocTe pabovero gua =B5+4*C5 <= 200
11 |Obuwyee KONMYECTBO PEMOHTOB =B5+C5 <= 140
12
13 |LleneBasn dyHKuun !=KOF’EHI:;(85)+2*KOPEHI3(05)
14



MoaeJupoBaHue MPOLECCOB ONTUMAJbHOIO IJIAHUPOBAHUS

3ajaya 0 nIaHUPOBAHUU PAdOTHI 10 CTPOUTEIbCTBY JOPOTH
ITocTanoBka 3agaun

Nmeercs nBa nyHkra — HayanbHbI H 1 koHeunsbi K; 13 nepBoro BoO BTOpO Ha10 MOCTPOUTH JOPOTY,
KOTOpAsi COCTOUT U3 BEPTUKAIBHBIX U OTPE3KOB . CTOMMOCTD COOPYKEHHUS KAXKIOTO U3 BO3MONCHBIX
OTPE3KOB M3BECTHA (YKa3aHa Ha PUCYHKE).
PeanbHO nopora OyaeT HEKOTOpo# JoMaHoM nuHuel, coenunstoneid Touku H u K. TpeOyercs HaiiTu
TAKYIO JIMHUAK), KOTOPasi UMEET HAUMEHBIITYK) CTOUMOCTb.

A B C D E r K

12

8

11

5

12

10

11

10

12

10

12

ITO0 3a71a4a AMHAMHY€CKOIr0 MPOrpaMMHUPOBAHMS

14

17




MoaeJupoBaHue MPOLECCOB ONTUMAJbHOIO IJIAHUPOBAHUS

A B C D E F K
slas |12 a6 8 Jas | M Ji7 |2 Ju2o L !2 Jo|s
14 16 12 15 17 TIO
4|54 19 145 | 10 135 | 6 29| 8 29| I g0y

—
11 14 15 16 TIO 10
3sr Lt s3] 2 Tag |7 Jar |10 Jar |12 [20]3
A _

10 9 10 8 9 11
2le7 |2 62| 2 [ss] 1% Tao ] 2 [uo] 2 [31]2
10 16 19 14 13 10
1772 I M ]l ® Jeas]l Y7 [so]l 2 Jar]1

anfil=

Pe3yabTar penieHus 3a1a4u — ynpapJisilOIIUN aJITOPUTM:
B-B-II-TI-NI-1I-B-1I-B



MOI[eJII/IpOBaHI/Ie IPOHECCOB OIITUMAJIBHOI'O INIAHUPOBAHMUS
Ipozpammuposanue na VBA for Excel

L i

A eI e e G e ke
_1 |Pewenue 338234 AMHAMUYECKOrD NPOrPamMMUPOBaHNA I
2
.3 |Maccue AaHHbIX:
4
.5 | 12 g " 5 12
B 14 16 12 15 17 10
7 9 10 B g 1
gy 1 14 15 16 10 10
EN 4 5 7 10 20
o] 10 9 10 8 9 1"
7 g 9 10 12 9
2] 10 16 19 14 13 10
13 12 14 8 17 9
14
15
16 |Maccue pesyneTaToe: AuHam. nporp.
17
18| 48 > 36 > 28 > 17 > 12 > 0
19 A
20| 54 > 45 > 35 > 29 > 21 > 10
21 A a
22| 57 > 53 > 45 > 41 > 31 20
23 n n n n n n
24| 67 62 58 49 40 31
25 n n n n
26| 77 78 71 > 63 50 > 41

N3o0pakenue skpana Excel npu pemiennn 3a1a4m TMHAMHUYECKOTO

nporpaMmmupoBanus. VIcxomaHble JaHHBIC B suelikax a5:k13, pe3ynbraT B sUeikax
al 8:k26.



KOMHI)IOTepHOe HMMUTAIOINOHHOC MOACITUPOBAHHUC

MopenupoBaHue padOThl CUCTEMBI MACCOBOIO OOCTYKUBaHUS
3amava: onpeaeauTh CPEAHIO MPOAOIKUTEIFHOCTD OKUIaHHS 00CTYKMBAHUS TPAH3aKIINH
B CHCTEME «KJIMCHT-CEPBEP»

Ky 1

CepBep 0a3bl JaHHBIX




KOMHI)IOTepHOe HMMUTAIOINOHHOC MOACITUPOBAHHUC

Hcnonp3yeTrcst anmapar MaTeEMaTrudeCKOM CTaTUCTUKHU

Cnyuatinble coobimusi.
- HPOMENCYMOK 8DEMEHU MeHCO) 08YMs MPAHIAKYUAMU
- 8peMsi 00CIYIHCUBAHUS MPAHZAKYUU

DyHKIMH pacnpe/ie/ieHU JI0THOCTH BEPOSITHOCTH CJIYYaANHbIX COOBITHI

1

P (.Xf) - b—a Paenomepnoe pacnpeoenenue
2
P ()C) = 1 eXp| — (x —H ) Hopmanvnoe pacnpeoenenue Iaycca
o271 20°
x n
p - (-x ) — GXp(—x ) Pacnpeoenenue Ilyaccona

n!



KOMHI)IOTepHOe HMMUTAIOINOHHOC MOACITUPOBAHHUC

Mertoa perueHus:

3Has 3aKOH pacCIpeACICHUS CIIydJalHbIX COOBITHH,
IIPOTrPAMMHBIM ITyTEM CMOIECIMPOBATh MPOLIECC MOCTYTIIIICHUS
1 OOCITyKABaHUS MMOTOKA TpaH3aKIui. B pe3ynbrare nony4uuThb
pacIpeeICHUE BEPOATHOCTH BPEMEHH OKUIAHUS B OUEPEIH.
Cpencro peumienus 3agauu: VBA for Excel

08
06 1

1T 2 3 4 5 b 7 8 9 10 11



Ilnanupyemblie pe3yabTarbl 00yuyenus mo JK.

Yuawueca oonsrrcnnt 3name:

Ha3HAYE€HHE U COCTAaB MH(GOPMAIMOHHBIX CUCTEM;

ATaMbl CO3IaHUS KOMITIBIOTEPHON NHG)OPMAIMOHHONW CUCTEMBI;

OCHOBHBIC TTIOHSTHS CUCTEMOJIOTHH

CYIIECTBYIOIINE PA3HOBUIHOCTH MOJICIEH CUCTEM;

4TO Takoe MH(OJOruuecKas MoAeIb MPEeAMETHON 00J1aCcTH;

yTo Takoe 0aza ganHbIx (b/1); knaccudukanus b/;

CTPYKTYpYy pesisitimoHHOM 0a3bl faHHbIX (PB/I); Hopmanuzanusa b/1;

yto Takoe CYB/I;

KaK OpraHu3yIOTCs CBSI3M B MHOIOTAa0JIMYHOM 0a3e TaHHBIX;

KaKu€ CYLIECTBYIOT TUIIBI 3apOCcOB K b/I;

KaKoOBa CTPYKTYpa KOMaH/bl 3aIpoca Ha BEIOOPKY U COPTUPOBKY JIaHHBIX;
KaKMMH BO3MOXXHOCTSAMU JIJIsI pa0OThI ¢ 0a3aMu JaHHBIX 00J1a/1aeT TaOJIUYHBIN
npoueccop (MS Excel);

KaK MOXXHO CO3/aTh M BBIIOJIHUTE Makpoc B cpeae MS Excel;

YTO TaKO€ 0OBEKTHO-OPUEHTUPOBAHHOE MPHUI0KECHHUE;

OCHOBBI IporpaMmMupoBanusd Ha VBA;

CoJICpKaHUE MOHATUI «MOJIENbY, «MH()OPMAIIMOHHAS MOJICIIbY, «KOMITbIOTEpHAS
MaTeMaTH4EeCKasi MOJICIIbY;



3Tallbl KOMIIBIOTEPHOI'O MAaTEMaTUYE€CKOTO MOJACIIMPOBAHUS, UX COIACPKAHUE;
COCTAaB UHCTPYMEHTAPHUS KOMIIBIOTEPHOTO MAaTEMATUYECKOTO MOJIETIUPOBAHNUS,
BO3MOXKHOCTH Ta0au4HOI0 mporeccopa Excel B peanuzanym mareMaTn4eckoro
MOJICJIMPOBAHUS

BO3MOKHOCTU cucTeMbl MathCAD B peanu3aiiny KOMIIbIOTEPHBIX MaTEMaTHYE€CKHUX
MOJICJICH

CIeIM(PHKY KOMITBIOTEPHOTO MaTEMAaTUY€CKOIO0 MOJICIIMPOBAHUS B 9KOHOMUYECKOM
IJIAHUPOBAHUHU; IPUMEPHI COJIEpKaTeNIbHBIX 3a4a4 M3 00J1aCTH SKOHOMHYECKOTO
IUIAHUPOBAHUSA, PEIIAEMBIX METOAOM KOMITBIOTEPHOI'O MOACIIMPOBAHUS;
IMOCTAHOBKY 3aJ1a4, PEIIA€MbIX METOJAOM JIMHEMHOTO IIPOTPAMMUPOBAHUS;
IIOCTAHOBKY 3a]1a4, PEIIA€MbIX METOJAOM JIMHAMUYECKOTO ITPOrPaMMUPOBAHUA;
OCHOBHBIE MOHSITHS TEOPUU BEPOSITHOCTH, HEOOXOAUMBIE JIJISI peaan3aiiu
MMUTAIMOHHOTO MOJICJIMPOBAHUS: ClIyYallHasd BEJIMUYMHA, 3aKOH PACIIPEICIICHUS
CJIy4YalHOM BEJIMYMHBI, TDIOTHOCTh BEPOATHOCTH PACIIPEACIICHUS, JOCTOBEPHOCTh

pe3yabpTara CTaTUCTUYECKOTO UCCIICIOBAHMS

CIIOCOOBI MOTYYEHHUS TTOCIEA0BATEIBHOCTEN CIIYUYANHBIX YUCEI C 33IaHHBIM 3aKOHOM
pacnpeieeHuUs;

MOCTAaHOBKY 3aJ1a4, PEIIAEMbIX METOJIOM UMUTAIIMOHHOTO MOJICIMPOBAHUS B TEOPUU
MacCOBOTO OOCITyKUBaHHS.



Yuawueca oonoscruvt ymems:

*[IPOEKTUPOBATH HECIOXKHYIO HH(OPMAIIMOHHO-CIIPABOYHYIO CUCTEMY;

*[IPOEKTUPOBATh MHOTOTAOJINYHYIO 0a3y JaHHbIX;

copueHTHpOBaThCS B cpene CYBJl MS Access;

*CO3/1aBaTh CTPYKTYpy 0a3bl JaHHBIX U 3AMOJHSITH €€ JaHHBIMU;

*OCYHIECTBISATh B MS Access 3anpockl Ha BLIOOPKY € MCHOJIb30BAaHUEM
KOHCTPYKTOpA 3a1poCoB;

epaboTarh ¢ popmamu;

*OCYIIECTBIISITh 3aMPOCHI C MTOTYYEHUEM UTOTOBBIX JAHHBIX;

*[10JTy4aTh OTYETHI;

*OpraHr30BbIBATh OJIHOTA0IMYHBIE 0a3bl JaHHBIX (crMCKU) B MS Excel;

*OCYIIECTBIISATh BBIOOPKY U COPTUPOBKY JTAHHBIX B CIIMCKAX;

*OCYIIECTBISATh (QUIBTPAILIAIO JTAHHBIX;

*CO3/IaBaTh CBOAHBIC TAOIUIIBI;

*3aMMChIBaTh Makpochl 111 MS Excel ¢ moMoIibio MakpopeKkoiepa;

*[IMCaTh HECJIOKHBIE TpOrpaMMbl 00padOTKH cOObITHII Ha VBA.

*[IPUMEHSTH CXEMY KOMITBIOTEPHOTO SKCIIEPUMEHTA MIPU PEIICHUH COJIEPKATEIbHbBIX
3a/a4, I71€ BOBHUKAET MOTPEOHOCTh B KOMIILIOTEPHOM MaTEMATHYECKOM
MOJICITUPOBAHUMY;

*0TOMpaTh (HAKTOPHI, BIUSIONIME HA TOBEICHUE U3yYa€MOUW CUCTEMBI, BHIMOJIHATh
PaHXXUPOBAHUE ATUX (PAKTOPOB;



*CTPOUTH MOJAEIIN U3YYaEMBIX IIPOLECCOB;

*BBIOMPATh NPOTrPAMMHBIC CPEACTBA JJIs1 UCCIICAOBAHUS ITOCTPOCHHBIX MOJICIICH;

*QHAJIU3UPOBATH IOJIYUYEHHBIE PE3YJIBTATHI U UCCIEA0BATH MATEMATUYECKY IO
MOJEIb MPU PA3TUYHBIX HA0OpaxX MapaMeTPOB, B TOM YUCJIEC TPAHUYHBIX WU
KPUTUYECKUX;

*UCI0JIb30BATh MPOCTHIC ONTUMU3ALMOHHBIE YKOHOMUYECKUE MOJIEIIH;

*CTPOUTH MPOCTEUIITNE MOJICIIU CUCTEM MACCOBOIO OOCITY>KUBAHUS U
VHTEPIIPETUPOBATH MOTYUYECHHBIE PE3YIIBTATHL.

*pEAITM30BBIBATH IPOCTHIE MATEMATHYECKUE MOAeIM Ha DBM, co3nmaBas
aJTOPUTMBI U TIpOrpaMMbI Ha sa3bike Visual Basic;

*110J1b30BaThcsa BO3MOkHOCTAMU TII Excel miist mpoBeieHUs HECIOAKHBIX
MaTEMaTUYECKUX PACUETOB Y UWIJIKOCTPUPOBAHUS PE3YJIHTATOB MATEMATUYECKOTO
MOJECIUPOBAHUA IrpaKaMH U CTOJI0YATBIMU JUArpaMMaMHu;

110Jib30BaThes cpeacTtBoM «llouck pemenus» TII Excel miist pemenus 3agau
JTAHEUHOTO U HEJIMHENHOTO NPOrpPaMMUPOBAHUS;

n0Jib30BaThecs cuctemor MathCAD aiist ipoBeieHUsI HECIOKHBIX
MaTeMaTHYECKUX PacuyeTOB, rpa)MIECKOro UITIOCTPUPOBAHUS PE3YJITATOR
MOJIETUPOBAHUS;

*oJib30BaThecs cucremor MathCAD miis penieHus 3a1a4 JMHEHHON U

HEJIUHEWNHON ONTUMH3AIIHU.



