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NMpegucnosue

KHura nocediueHa paccMOTPEHHIO OCHOB TEOPUM M MPAKTHUKK peLIeHHs 3aaay on-
TUMM3ALMK B CpeAe deKTpoHHbIX Tabauu MS Excel®. Yem ke obycnopiena He-
00X0AMMOCTb HM3yuUeHMs 3aAad ONTUMU3ALMK, Pa3paboTKU METOJI0B W MporpamMm
ux peiuenuss? Hackoibko 3TO akTyajbHO MPU BEJACHWM COBPEMEHHOro Ou3Heca,
KOrja 3ayactyio npobJjeMbl MIaHUPOBaHWS W BHYTPU(PUPMEHHOrO YNpaBieHUs
OTCTYMAKOT HA BTOPOH IJ1aH M0 CPABHEHUIO C IOPUIMUYECKUMH W 8 JMUHUCTPATHB-
HbIMU?

C onHOH CTOPOHBI, MOKHO ObUTIO OBl YMOMSHYTH U3BECTHOE YTBEPKACHUE O TOM,
YTO BCSl UCTOPHS 4YeIOBEUECTBA HEPA3PbIBHO CBSA3aHa C SBHBIM WM HEABHBIM pe-
mieHueM 3afad ontumuzaumu. C Apyrod CTOPOHBI, YAacTO OTMEYAIOT M OBITOBOM
KOHTEKCT MPUHSITHS ONTUMAIbHBIX pellcHud. JleHCcTBUTENBHO, KTO W3 YMTaTemeH
xoTs Obl pa3 He 3afaBan cede BOMpoca O TOM, KaK ¢ MaKCUMAaJIbHOM Ui ce0s mosib-
30i OTPATUTh HEKYIO CYMMY UMEIOLIYIOCS B €ro pacnopsbkeHun? Mnmn kak noOsbl-
BaTh B HECKOJIbKUX TOYKaX ropoja, 3aTpaTuB Ha 3TO MUHMManbHOe Bpemsi? Hako-
Hell, CyLIeCTBYIOT MparMaTHYeCKU MHTepec M3Y4YCeHHUs] JaHHOW TeMAaTUKH, KOraa
CTYACHTaM HY>KHO MOATOTOBUTH M CIATh COOTBETCTBYIOLIYIO KYPCOBYIO PaboTy
WIN AOMAlIHee 3aJaHue.

Ilpu cocraBineHuu njaHa ONTUMAILHOIO MCNOJIL30BAHUS CeMEUHOro Oro/pKeTa Ha
TeKyUIMii Mecsi, OOJIBIUIMHCTBO M3 HAc MOCTYNAKT HAa OCHOBE 3/PaBOro CMbIC/ia
WK B JIyulIeM Cjly4ae OrpaHuuYMBarOTCs JIMCTOM Oymaru u pyukoi. B Heckosibko
00J1e€ CJI0KHBIX CUTYaLMSIX MOKET NOTPeOOBATHCS KaJIbKYISTOP. OHAKO yiKe Npu
IJIAHUPOBAHUU PAOOTHI NPEATPUITHS MEJIKOTO UJIU CPEAHEro Ou3Heca KajibKyJisiTopa
OKa3bIBAETCS HENOCTATOUYHO. Tpedyercs uTo-To ellle, O YeM COBPEMEHHbIE MEHE/KE-
pbl CTaparoTcsi He 3alyMbIBaTbCA, MOCKOJIbKY /ISl MHOTMX U3 HUX ONEPaTUBHOCTb
NPUHATUS PELICHUS OKA3bIBAETCS BaXKHEE TOUHOCTH ONMTHUMAabLHOrO pelieHus. Kak
B DTOM CBSI3W HE BCIIOMHUThL U3BECTHBIN COBET: ""Beerna 10BOJILCTBYHTECH TPETHUM
N0 KAueCTBY peleHueM, MO0 BTOPOE MPUXOJMT CJMIIKOM MO3/HO, a Jydlliee HE
NPUXOAUT HUKOrAA",

Tem cambiM CYThb HpO6J’IeMBI CMCIHIACTCA B HUHYIO TNIOCKOCTBb — CCJIM UMCIOTCA
CpeACTBa BBINMOJTHCHUA 6LICTpBIX pacucTOB MJIA MOJTYUCHUA ONTUMAJIbHBIX pe].HeHHﬁ,
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TO moueMy Obl UMM HE BOCIIOJB30BaThCA? Benb ONbIT pa3BUTHUS COBPEMEHHON 3KO-
HOMHUKHA HEW3MEHHO CBUAETEIBCTBYET, UYTO YMeHHE 3((PEKTUBHO PacxodoBaTh
HUMEIOLUECs PeCypehbl SBIAETCS OJHUM U3 pellaroiinx (akTOpoB KOHKYPEHTHBIX
MpeuMylIecTB B Mo0oi cpepe 6uzHeca. M B 3TOM KpoeTcs OOuH U3 BaKHEHUIINX
MOTEHLMATOB BbIKMBAHHUS COBPEMEHHBIX (PMPM U KOMITAHUH.

B nononHeHue k 3TOMY CYLIECTBYIOT 3324l ONTHMU3aLMH, CBSI3AHHbIE C MPOEKTH-
POBaHHEM HOBBIX TEXHUYECKMX YCTPOMCTB THIA CaMOJIETOB, MOPCKMX CYJIOB, DJIEKTPO-
CTaHLMH, rJie Hapsiay ¢ HOBbIMU KOHCTPYKTOPCKMMH M TEXHOJOIMYECKUMU WJESIMH
NPUCYTCTBYIOT pacueTbl. Peuienuem BO3HMKAIOIIMX B TOH 00JacTu 3ajau 3aHsThl
CHELMATIMCTbI: WHKEHEPbl W MaTeMaThKW, KOTOPbIE WCIHOJb3YIOT i 3TOW LeJu
aubo crelraM3upoBaHHbie Maremaruueckue nporpammbl tuna MATLAB® u
MathCAD®, 1u6o nuiyT coOCTBEHHbIE, OPUEHTUPOBAHHbIE HA Y3KUHM KJ1ace 3a1au.

VY uurareneii, BOSMOXHO, CIOKUIOCH BIIEYATICHUE, UTO AJISl peLICHUS MaTeMaTH-
YEeCKHX 3a/ay JIy4lle BCero UCOIb30BaTh MMEHHO CeLMaM3uPOBaHHble MaTeMa-
TUYeCKHe mporpammbl. M ¢ 3TuM TpyoHO He cornacuTbed. OmHAKO Korza pedb
UAET O PeLlCHUH 3aJa4 ONTHUMU3ALMH, TO CUTYalUs IpeACTaBIseTcs He CTOMb OJl-
Ho3Ha4HOH. C 0JHOH CTOPOHBI, cpenu NOoAOOHBIX 3aJa4 CYLIECTBYIOT TaKue, KOTO-
pble He MOTYT OBbIThb HANpAMYIO PELICHbl CHELHUATU3UPOBAHHBIMU MPOrpaMMaMu
tuma MATLAB wu Mathcad. Cpegu HMX mporpaMmbl, KOTOpbIE HE coOmepKar
($yHKUME pelieHus 3aaa4 KOMOMHATOPHOM ONTUMM3ALIMK U 33124 ONTUMH3ALMY Ha
rpagax. Y Kak 3TO HM NOKaXeTcs MapaJoOKCaJbHbIM, SJEKTPOHHbIC TaOIMLIbI
MS Excel 3aech okazbiBatoTcsi 6osee MpeanoYTUTENbHBIMY, MOCKONbKY 001aJat0T
BO3MOKHOCTBIO NOCTAHOBKHM M PELICHUS TAKUX 3a1au.

C apyroii cropotbl, oducHbiii naker MS System Office® cran oGuienpusHaHHbIM
CTAHAAPTOM ISl MOATOTOBKU JIENIOBOM JOKYMEHTalMHU. DTOT MAKET YCTaHABIMBACTCS
Ha KOMIMBIOTEP MOJb30BaTesNlsl cpa3y MOC/Ae YCTAHOBKM ONEPaLMOHHOW CHCTeMbl OT
Microsoft. Tem campim nporpaMma snekTporHbIx Tabmam MS Excel Bcerna okazpiBa-
eTCsl [0/, PYKOH, TaK K€, KaK W JJIEKTPOHHBIH KabKYJISTOpP, (PYyHKLUMK KOTOPOro 3ta
[POrpaMma 4acTo ¢ YCIIEXOM BBINOJIHSET B paboTe 0ObIUHBIX MoJb30BaTenei. Paboune
auctel MS Excel nerko BerpavBarotest B Apyrue opucHbIe JOKYMEHTbI, YTO MO3BOJISET
pazpabarbiBaTh CIOKHBIE KOMIUIEKTbl 3JEKTPOHHOW AoKyMeHTaumu. Ilonp3oBaremo
HeT HEOOXOUMOCTH HE TOJILKO MPUOOPETaTh CNELUMaIU3UPOBAHHYIO MATEMATHIECKYIO
nporpaMmy, HO W 3aTpaduBaTh BpeMms Ha ee m3ydeHwe. UTo ke KacaeTcst 3HaHMS
MS Excel, To 310 npencrapiseTcsi caMo coOOl pa3syMeroIMcs TSl BceX, KTO MHIIET
B cBOeM pestome: "OnbITHBIN nosb3oBatens [TK".

Haxkonell, umeroniuecs Bo3moxkHocTd MS Excel MoryT ObiTh paciliipeHbl 3a CHET
MCIOJIb30BAHWS BCTPOSHHOTO B O(UCHBIH MaKeT A3blKa nporpaMMupoBaHus VBA.
U 3nech cHOBa Mosb3oBaTelib M30aBJeH OT HEOOXOUMOCTH NMpUodpeTaTh crelya-
JU3UPOBAHHYIO Cpely TPOrpaMMHUPOBAHUSI W OCBAMBAThL MOPSIOK PabOThl ¢ HEH.
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JlocTaTouHO M3Y4UTh OOWH pa3 sA3blk VBA M MpUMEHATH ero s BceX O(UCHBIX
nporpamMM. Bripodem, i TeX, KTO yKe BiageeT sA3bIKaMH IpOrpaMMHPOBAHUS U
cootBetcTBYROIUMH cpenamu Borland Delphi® u MS Visual C++®, snekTpoHHbIe
tabmuiel MS Excel Toxke uayT HaBCTpedy, MPeIOCTaBISAS UM BOSMOKHOCTD BBI3O-
Ba BHEITHMX (DYHKUMHA W3 OMOMMOTEK AWHAMUYECKOH KOMITIOHOBKHM, pa3paboTaH-
HBIX CAMHUMH TOJTb30BATEIISIMU.

Ectb 1 eme oguH acnekT nmpoOieMbl, KOTOPBI HE TONBKO MPOTrPaMMHCTHL, HO U
MHOIM€ MaTeMaTUKHU 4acTO YIycKaroT. Peub MaeT 0 TOM, 4TO MNOSBJIEHUE COBpE-
MEHHBIX BBICOKOIIPOU3BOIUTEIBHBIX MEPCOHATBHBIX KOMIBIOTEPOB CO31aeT 00-
MaHUYUBYIO WLIIO3UIO MOTEHLUMAIBHOW BO3MOMHOCTU PELIEHUSI C MX [OMOLLBIO
BceX 0e3 MCKIIOUEHMS BBIYMCIUTEIbHBIX 3afad. M cHOBa 3amauu ONTHUMHU3ALUH
BHOCSIT KOPPEKLMIO B 3TOT TE€3UC, NOCKOJIbKY TOYHOE PELIEHUE HEKOTOPBIX U3 HUX
3a [PUEMJIEMOE BPEMsI OKA3bIBACTCS HEBO3MOXKHBIM HE TOJIBKO [JIs1 COBPEMEHHBIX
KOMIIBIOTEPOB, HO M TE€X, KOTOPbIE MOrYT MOSIBUTbCS B 0003pUMOM OyaylueM.
HWmeHHO mo3TOMY MOMCK HOBBIX METOAOB U pa3pabdOoTKa alroOpuTMOB PELICHHUS OT-
Je/bHbIX 33]a4 ONTUMU3aLHUU TPOJAOJIKAET OCTABATHCS AKTYAJbHbIM HAITPABICHU-
€M He TOJIbKO MPUKIaJHOW MaTeMaTUKU, HO U [POrpaMMUPOBAHUSL.

Llens KHUTM — TIOMOYB YHUTATENSIM HE TOJBKO OBIIANETh NMPUEMaMH U CIIOCO0aMH
NPaKTUYECKOro pelueHus 3aja4y ontuMmuszaluu B cpejae MS Excel, HO u oceouTb
OCHOBBI TEXHOJIOTHH Pa3zpadOTKN MaTeMaTHYEeCKUX MOJIeNIeld, KOTOpbIe MOT'YT OBITh
UCNOJIb30BaHbI JJ11 CAMOCTOSITENIBHOIO PELIEHUSI COOTBETCTBYIOLLMX 3a/1au.

Marepuan KHUIM PaCCUMTaH Ha LMPOKYHO ayAUTOpUIO uuTareseil. Tak, Hanpumep,
CTYACHTBI TIPY BBIIOJIHEHHUH KYPCOBBIX PadOT U AOMAIIHMX 3aJaHUil MOTYT Orpa-
HUYUTHCS U3YUEHUEM OTAEJbHBIX IV1aB NEPBLIX TPEX YacTedl kHUru. MaremaTuku
W TPOrpaMMMCTBl B JOMOJIHEHWE K BTOMY HalayT anasd cebs uHpOpMaLuo
K Pa3MbILUICHUIO B MOC/IEAHUX JBYX 4YacTsaX KHUru. MuxkeHepoB u OuzHec-
AHAJINTUKOB, BO3MOJKHO, 3aUHTEPECYIOT HEKOTOpBIE BBIYMCIIUTEIBHBIE ACIEKTHI
TOYHOrO M MPUOIHKEHHOTO PeLleHUs] OTAENbHbLIX KJIaCCOB 3a7ad ONTHUMMW3ALUH.
IIpenogaBareny cMOTYyT HMCHOIB30BaTh W3IIOKEHHBIA MaTepHall MpU MPOBEICHUH
NPaKTUUECKUX 3aHITHI 10 COOTBETCTBYIOUIMM YUEOHbIM JIMCLIUIIIMHAM.

CTpykTypa KHUIM

B 0ocHOBY KHWTH TOJIOKEHBI 1B€ OCHOBHBIE Uer. C OTHO# CTOPOHBI, PACCMOTPETh
6a30Bble BO3MOXKHOCTH 21EeKTPOHHbIX Tabauu MS Excel, koropbie moryTt ObITb
3P PEeKTUBHO MCTIONB30BAHBI JJIs1 HAXOKACHHS PELICHHs THIIOBHIX 3a1ad ONTUMH-
3auuu. C apyroif CTOPOHbI, AOHECTH 10 YMTATENsl OCHOBbI METOJ0/IOTMH NOCTPOe-
HUS U aHajli3a MaTeMaTUYecKUX Mojesiell MOMCKa ONTUMAIBHBIX pelleHui, Oe3
NOHUMaHUsI KOTOPOH BPsiJl JIM BOBMOKHO aI€KBaTHO CaMOCTOSITE/LHO peliaTh 3a-
Jayd ONTHMH3ALUH CAMBIX Pa3IMYHbBIX KJIACCOB.
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MaTepHan KHHUTH JCJIUTCS Ha IISTh YacTeH.

I yvacmv 3HAKOMMT C THUIOBbIMU 3a/a4aMH ONTUMMW3ALMH U OCHOBHBIMU TEOPETH-
YECKUMHU MOHATUSAMH, KOTOPbIe HEOOXOAMMBI B MPOLECCe MOCTAHOBKU M PELICHUS
ATUX 33/1a4. 3/1eCh TAKIKE NPUBOAUTCS onucaHue padouero unrepdeiica u 6azopbie
TpUeMBbI pakTUYeckoil paboTsl B cpeae MS Excel.

I yacmp NOoCBALLIEHAa PACCMOTPEHHUIO 33724 HEMPEPbIBHOW ONTUMU3ALIMY, B PAMKAX
KOTOPbIX paccMaTpUBaKOTCS 3a1a44 HEJUHEUHOro W JIMHeUHOro NnporpaMmmupoBa-
Hus. JlaHHbIe 33/1a4M ONTUMU3ALMH TPAJAULIMOHHO COCTABIISIOT 0a30BbId Kype WH-
JKEHEPHOTO, SKOHOMHUYECKOTO ¥ MATeMAaTHYECKOTO 00pa3oBaHUs.

11T yacmwb comepkuT ommcaHue ocoOeHHOCTel 3afad AUCKPEeTHOW W KOMOHMHATOP-
HOW OMTUMU3ALUK, KOTOPbIM 3HAUYUTE/ILHO MEHbLIE YASISIOT BHUMaHUs npu 00y-
YEHUU CTYAECHTOB, HO KOTOPbIE HE MEHEee YacTO BCTpeuaroTcs Ha mnpakTtuke. [lpu
ATOM AJTOPUTMbI PELIEHHS COOTBETCTBYIOUIMX 3a7a4 ONTUMU3ALHWU MOTYT CIIy-
JKATH OCHOBOH A (JOPMHUPOBAHUS TaK HA3BIBAEMOTO aITOPUTMHUSCKOTO MBIIILTe-
HUSL, KOTOPOE MPEJICTABSIETCS HEMPEMEHHbIM aTPUOYTOM COBPEMEHHBIX NPOrpam-
MHCTOB H CHCTEMHBIX aHAJITHTHKOB.

1V yacme copgep Ut omucanne 0coOeHHOCTEH MOCTAHOBKY U PellleHHs 3a1ayd MHO-
FOKPUTEPHAJILHON ONMTHUMU3ALIMK. DTH 33/laiyd 4acTo BCTPEHAIOTCS B MPAKTHKE CO-
BpeMEeHHOTO OM3Heca, OHAKO TPAJAUIIMOHHO CUMUTAIOTCS CIOKHBIMHU I aleKBat-
HOW MOCTAHOBKU W PeLleHUsi, 3/1€Ch MPUBOJIMTCS OMKUCAHWE MOJX0/10B U CIIOCOO0B
pelIeHus, KOTOpble MPOIOHKAIOT OCTABATHCI HEAOCTATOUHO W3BECTHBIMHU.

V' uacmb OpUCHTHpOBaHA HA YWTATENCH, 3HAKOMBIX C MPOrPaMMUPOBAHHUEM,
U COJACPKUT OMNUCAHWE BO3MOIKHOCTEH paciuvpeHusi (YHKUUOHAILHOCTH MpO-
rpammbl MS Excel B KOHTeKCTe pelleHHs 3a1a4 ONTUMHU3ALUH. 3AeCh MPUBOIATCS
JUCTUHIK nporpamm Ha si3bikax VBA, Pascal Delphi u MS Visual C++, npeana-
3HAYCHHBIC IS PEIICHUs 3a7a4 KOMOWHATOPHOW ONTUMHU3ALUK M 33/1a4 ONTUMH-
3aumMu Ha rpadax. Mcnosib3oBaHue [@HHBIX MPOrpaMM MNO3BOJISET W30eKaTb
PYTHHHBIX OTEpalyii IpH NOATOTOBKE UCXOAHBIX JAHHBIX OOMBIIOro 00bemMa B Mpo-
LeCCe PELUCHUSI PeasibHbIX 33144 ONTHUMU3ALIUH.

B npusioxkeHusxX COACPKUTCS BCHOMOraTe/IbHbIA MaTepuaj, HEOOXOAUMBIN AJist
MOHUMAaHHUA (POpPMasibHbIX OCOOCHHOCTEM MOCTAHOBKU U PEIUCHHUS 33/1a4 ONTUMU-
3auuu. B mpunoocenuy 1 paccMaTpUBAIOTCA OCHOBHBIE NOHATHS TEOPUU MHO-
JKECTB, TEOPUM rpadoB U KOMOMHATOPHOI'O aHAjIU3a, KOTOPbIC MCIOJIb3YIOTCS
B Pa3IMYHbIX JaBax KHUrH. B mpuiooicenuu 2 onucelBaeTC Ha3HAUYEHUE Omepa-
1WA TJIaBHOTO MEHIO TMPOTpaMMBI 31eKTpoHHBIX Tabmuii MS Office Excel 2003,
SBJISIONICHCS TIOCTICAHEH Bepcuel Ha MOMEHT HarnucaHust KHuru. B npunooicenuu 3
MPUBOANTCS Ha3HAUEHHWE Ofepalliii TJIaBHOTO MeHIo pemakTopa Visual Basic®
nakera MS Office System 2003.
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PekomeHpaLmm nNo n3y4ueHuio KHArv

Knura opueHTHMpoBaHa Ha CIELMATUCTOB pa3iuvHON KBanupukauuu. OCHOBHOM
MaTepHual MpeJHa3HaYeH Uil CUCTEMHBIX aHaJUTUKOB, OW3HEC-aHATUTUKOB, 3KO-
HOMHMCTOB M MH>KEHEPOB, KOTOPHIM BOBCE HE TpeOyeTcsl 3HAHUE A3bIKOB MPOrpaM-
MUPOBAHUS Ui PELlCHUs MPEACTABICHHBIX B KHMIC 3aJad onTUMu3auuu. Mare-
puan ¥V uacmu MOXET paccMaTpuBaTbCs M HUX KaK JOMOJHUTENIbHBIM,
MOCKOJIBKY OPUCHTHUPOBAH Ha MPOTPaMMHUCTOB, KOTOPbIC 3aHSTHI B MPOEKTaX, CBA-
3aHHBIX ¢ O()UCHBIM MpOrpaMMHupoBaHueM. [IpuBoarMbIe B TeKCTE OMUCAHUA pas-
JIMYHBIX METOJOB M CXEM aJrOPUTMOB PEIICHUS 3aJad ONTHMHU3ALMH OTACIBHBIX
KJIaCCOB TPEAHA3HAYCHBI 111 MAaTEMaTHKOB, Y KOTOPBIX HEeT aOCONIOTHOW Bephl
B KOJIMUECTBEHHBIC PE3YJIBTAThI, MOMydaeMble ¢ MOMOLIbIO nporpammel MS Excel.
B 3TOM KOHTEKCTE YMECTHO 3aMETHTh, UYTO KBAJTU(UKALMA MaTeMaTHKa MpPOMop-
LIMOHAJIbHA KOJIMYECTBY METOIOB, KOTOPHIMUA OH MOKET PELIHUThH Ty WIHA HHYIO 3a-
nJady. W 3amaum onTUMU3aLUK He SBJISIOTCS UCKITFOUCHUEM.

Hakownell, cTyieHTbl M NpenoaaBatesid HailjtyT uis ce0sl J0CTaTOYHO MHOIO UHTE-
PECHBIX 3a/1a4 ONTUMH3ALUK, KOTOPblE NOMOIYT CKpacuTh 0jlHoo0pa3ue MaTema-
THYECKHUX (OPMYJI 3aHMMATEbHBbIM XapaKTepOM COJlepKaTesbHbIX MMOCTAHOBOK.
HIMeHHO 1o TOH NpUYMHE B KHUre OTCYTCTBYIOT (hopMalibHbIE MOCTAHOBKH 3a/1a4
onTuMu3aliMK 6e3 cojepiKaTebHON HHTeprnpeTalui UCXOHbIX AaHHbIX. [Tpu ke-
JIAaHWW TaKue 3ajJ]aud MOTyT ObITh HaiiJIeHbl B JIOMOJHUTENLHOM JuTepaType, cru-
COK KOTOPOW MPUBEAECH B KOHLE KHUTH.

st moHMMaHUsI OCHOBHOTO MaTepHasia KHUTH, CBS3aHHOTO C PELICHHEM THIOBBIX
3aJa4y ONTHMHU3ALWH, NOCTATOYHO OOLIeH SpyIULMH M HEKOTOPOro 3HAKOMCTBA
¢ nporpammoiit MS Excel. Onnako amst TBOpUECKOTo OBIafeHUs METOHOIOTHEH pe-
LIeHUs 3a7a4 ONTHMHU3AaLUH HeOOXOIMMO 3HaHWE O0COOEHHOCTEH Tpolecca Marema-
THYECKOTO MOJACIHUPOBAHUS M OJHOTO W3 SI3BIKOB MporpamMmupoBaHusi. COOTBETCT-
BYIOLIMH TEOPETUUECKUH MaTepuall MPUBOIUTCS B HpuiodceHuy | W MUCTONb3yeTcs
B TEKCTE NPH U3JIOKEHUN KOHKPETHBIX METOAOB W allTOPUTMOB.

BbnaropapHocTH

Asrop uckpenne Onaromapur E. B. Kouaykosy, E. B. Crporanosy, A. M. KoHo-
Basoea u B. JI. Hatan3oHa 3a npejpocTaBieHHbIe B pa3HOE BPEMsI MaTepUallbl, KO-
TOpble ObLIM MCMOJbL30BaHbI MPU HAMKUCAHWM KHUIW. ABTOP MCKPEHHE Npu3HaTte-
jgen aupektopy Ilkonsi IT-menemxmenta AHX npu llpaButensctBe PO
(www.itmane.ru) A. U. Coxonoy, a Takxke JI. A. EpmakoBy, B. A. IlepekpectoBy
v B. B. ®amunbHOBY 32 OKa3aHHYIO NOAJIEPIKKY B Npoliecce padboThbl Ha/l KHUTOM.
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Hanucanue coBpeMeHHOM KHUTHM HEMbICIUMO 0Oe3 MUCIob30BaHus pecypcoB UHTep-
Heta. B 510l cBs3M XoTenock Obl BBIPA3UTh OCOOYIO MPU3HATEIBHOCTE AUPEKTOPY
MexmucuummHapHoro  Lleatpa CIIOIY  (www.icape.nw.ru) mnpodeccopy
H. B. bopucoBy 3a npenocTaBieHHYO BO3MOKHOCTD 3JIEKTPOHHON KOMMYHHUKALIUH.

XoTs Bce pe3yJibTaThl KOJIMYECTBEHHbIX PacieToB ObliM HEOJHOKPATHO MpoBepe-
Hbl, 3HAUNTEJIbHbIH 00bEM W3JI0KEHHOrO MaTepuasa He Mo3BOJISeT JaTh abCcoOT-
HbIX rapaHTHi OTCYTCTBMs MorpeuiHoctedl U omubok. B cBsA3M ¢ 3TUM aBTOp M
pelakuusi He HeCyT OTBETCTBEHHOCTH 3a BO3MOMKHbIM yuiepOd, CBSI3aHHBbIN
C KOHKPETHbIM TMPUMEHEHHEM W3JI0KEeHHbIX B KHHWIe METOJIMK W pPeKOMeHAa-
uuid. B To ke Bpems aBrop OyleT npu3HaTeJeH 3a BCEe OT3bIBbI M KOHCTPYK-
THUBHbIE TPEAJIOKEHHS, CBSI3aHHbIE C COJACPIKAHMEM KHUIM W MPOOJIEMAaTHKOM
pelleHrs  3aJad  ONTUMM3aLUM, KOTOpble MOXXHO OTIPABISATbL MO  aApecy:
alex@lngs.lukoil.com unu B penakuuio nznarenbcrsa bXB-IlerepOypr.

Bce HazBaHus mporpaMMHBIX MPOOYKTOB M KOHKPETHBIX TEXHOJOTHH, KOTOpBIC
YIOOMHUHAIOTCS B KHUTE, SBIISIOTCS 3aperHCTPUPOBAHHBIMUA TOPTrOBBIMH MapKaMu
COOTBETCTBYIOLIMX KOMIAHUH U (PUpPM.
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[IpuHsaTO cuMTaTh, YTO ¢ TOW WM MHOM 3ajadyell ONTUMU3ALMU KaXAbli YeI0BEK
X0Tsl Obl OHAKABI CTAIKHUBAJICS B cBOeH xu3HU. Eciiu Ta BeTpeua uMena sIBHbII
Xapakrep, TO, 0 BCed BUAMMOCTH, MPUXOAUIOCH BHIMONHATh HEKOTOPBIC UMCIICH-
Hble pacueTbl. Ecau jxe mpobiema BO3HUKajla B HESIBHOH (opMe, TO M peLICHHUE
MPUHUMAJIOCh UHTYUTHUBHO, Ha OCHOBE 3[paBOro CMbIC/A WIM ombiTa. [Ipu 3Tom
4acTo MO MPOLIECTBUM BPEMEHHU OKa3bIBAJIOCh, YTO MPUHATOE PELICHHE MPUBOIUT
BOBCE HE K TOMY pe3yJbTaTy, Kakoh xotenochk Obl momyuuts. Kak nzbexarts pas-
OYapOBaHUH, a TO U NEeYaIbHBIX MOCIEACTBUN OT JANeKO HE JNyYIIWX BapHUaHTOB
pasBUTHA COOBITHI, IPEAYyCMOTPETh, IO BOBMOXKHOCTH, BCE aCleKThl U ajbTepHa-
TUBBI, BEIPa0OTaTh CUCTEMATHUYECKHI B3I HAa CIIOCOOBI PEILICHHUS 3a1a4 ONTUMH-
3auu — 000 BCEM HTOM PaccKa3blBaeTCsl HA CTPAHULIAX 3TOH KHUTH.



naBa 1

O6wan xapakTepucTuka
3agad onTuMu3ayum

Hacrosiiuas riiaBa siBjsieTcst BBEIGHUEM B MPOOJIEMATUKY MOCTAHOBKU W PEUICHUSI
3aj1a4 ontumusalnu. B Heil paccmarpuBaloTcs U 0COOCHHOCTH MPUPO/bI 110/100-
HBIX 3a/ay, MPUBOAATCS MPUMEPbl TUMOBLIX 33/la4 ONTUMM3ALIMH, KOTOPbIE SBJIS-
I0TCA MPEJMETOM [IeTajJbHOrO M3Y4YeHUs B CASAYIOLIMX riaaBax kHuru. Jlanee
B OTOH IJlaBe AaeTcs KpaTkas XapakTepUCTUKA OCHOBHBIX JTAMOB Mpoliecca nocra-
HOBKM U PELUEHMS 3a/ad ONTUMU3ALMU U [PUBOJAMTCH o0was kiaccuukaius
9TUX 3ajay. B 3akiioueHue mpeacTaB/ieHbl OCHOBHBIE MOAXO/IbI K PELICHUIO 3a/1a4
ONTUMU3ALIMH, KOTOPbIE HALLJIM OTPAKEHUE B KHHUTE,

1.1. NMpupopa n ocob6eHHOCTN
3aga4 onTuMmnsayum

Haunnas pazroBop o 3amayax onTHMH3alnAd, OOBIYHO BCerJa YIMOMHHAIOT 00 Hc-
KJIFOUUTEJILHO LIMPOKOM PAaclpOCTPAaHEHUM ITUX 3aJlay, a TakkKe O TOM, UYTO MX
HUCTOPHSI BOCXOAUT K 3aPOKACHUIO YEIOBEUECKONU LUBUIM3ALMU. [[eHCTBUTENBHO,
TPYJHO HAKWTH uYeiOBEKa, KOTOPbIA X0Ts Obl pa3 HE MOMNajajl B CUTYalMIO HEOOXO-
IUMOCTH BBIOOpa OJHOW M3 HECKOJIBKMX BO3MOXKHOCTe#. BromHe oueBHMAHO, YTO
B 1oa00HON cuTyauuu BCerjaa cliieayeT BbiOUpaTh Hawiyuduiuii sapuadt. bosee
CJIOKHBII BOMPOC 3aKIHOYAETCS B TOUHOM OMNpPEAESCHUU TOro, KAKOW CMBICH Clie-
AYeT BKJIa/bIBaTh B MOHATHE "Hauyullee pelueHue".

Kak ontumanbHO pacnopsaMThesi ceMeMHbIM OIOIKETOM WM 32 MUHUMAaJbHOE
BpeMa 100paThesl 0 HY>KHOW TOUKU B TOPOAE, KAK HAWTYUIIUM 00pa3oM CIUIaHH-
poBaTh JEOBbIE BCTPEUU M MUHUMU3UPOBATh PUCKU KAalIUTATbHBIX BIOKCHUH, €CTh
JI CMBICTT BOCIIONIB30BATHCS CTPAXOBBIM TOJMCOM WM 3TO HEONpaBAaHHbIC (PUHAH-
COBBIE 3aTpaThl, Kak Hanbonee >QPeKTUBHO OPraHU30BaTh PabOTY MEepcoHaIa KOM-
MaHUK WU OMNpeleNuTh ONTUMAJIbHBIC 3amachl CbIpbsi Ha CKJIafe — 3TO JIMLIb
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HeOOobIIas 4acTh HpO6J’IeM, B KOTOPBIX 2KEJIATCIIbHO NIPUHATH HE IIPOCTO KAKOEC-TO
pCUICHUEC, @ HAWTTYYLICC U3 BCCX MOTCHLUHUAIIBHO BO3MOKHBIX pe].[IeHHﬁ.

B Oosiee mpocTbIX, Ha NEPBbIN B3MI4], CUTYaLUsX, KOTAa, HAMPUMEP, pedb 3aXOAUT
0 TNOKYINKe HOBOW BelM B ObITY, Bpsi/l JIM Y KOrO He BO3HHUKAET JKeJaHUE UMETb
Belllb HAWJIYULLIEero KauecTsa, HaJleXKHOCTH, BHELIHEro B1aa M komdopra. OnHa-
KO, C OJHOH CTOpPOHbI, B MOAOOHBIX Cly4asX BbIOOpP MOKET ObiThb OrpaHuyeH
UMEIOLIMMHUCSI B HAJIMUWM JOCTYMHBIMU CpeAcTBaMu. TeM caMbiM Ha NpPUHSITHE
PELUEHUs] OKa3blBAIOT BJIMSHWE HEKOTOpbIE OrpaHUYMBaroOLUe OOCTOSTENbCTBA,
KOTOpbIE€ M3 BCEX MOTEHLIMAILHO BO3MOXKHbIX BAPUAHTOB UCKJIOHAIOT HE YJOBJe-
TBOPSAIOLIME ONpeAeeHHbIM orpaHuyeHusam. C Apyroii cTopoHbl, BBeleHUE B pac-
CMOTPEHHUE HECKOJbKMX XapPaKTEPUCTHK AJ151 OLSHKU HaWJIyullero BapuaHTa Mpu-
BOJAUT K 3aJayaM ONTHMM3aLMU B MHOIOKPUTEPUAIbHOM MOCTAHOBKE, KOTOpbIE
C KOHLENTYajbHOM TOUKM 3peHUs CUUTAIOTCs HanboJiee TPy AHbIMM [Ulsl PeLIeHHUSI.

Yro kacaercs HUCTOPUH CUCTCMATHHYCCKOI'O HM3YUYCHHA 3a4ad ONTHUMH3AallUU, TO €C
HavyaJI0 OTHOCHUTCA K 3IIOXC 3apOKACHHUA MATCMATUKH KaK HAayKH. I/I3BGCTHO, qTO
OAHUMH U3 INCPBbIX MATCMATHYCCKHUX 3a1a4, KOTOPbIC ObLTH C(‘l)OpMYJ'II/IpOBaHBI u
peUI€Hbl AaHTUYHBIMHW MAaTEMATHKAMU, ObLTH 3aavy HaXOXKACHUA M'COMETPUIYCCKUX
(bl/ll"yp MaKCUMAaJIbHOM ILTOIIAAA U TEA MAaKCHMAaJIbHOI'O obbema npu OrpaHU4cHH-
IX Ha IEPUMETP U 11olagb MOBEPXHOCTH, COOTBETCTBEHHO.

3agauu, B KOTOPBIX TpebyeTcs HAWTH 3HAYCHHUS] OJHOW MM HECKOJIbKUX MepeMeH-
HBIX W TIPH 3TOM MaKCUMM3HUpYyeTCS WIN MHHUMHU3WpYeTCs 3HaueHHe HEeKOTOpOi
HeTpepbIBHON (YHKINH, 3aHUMAalOT B MaTemMaTuke ocoboe Mecto. st ux pere-
HUs OblT pa3paboTaH KIacCHYeCKHWN METOIl, CBSI3aHHBIM C HAaXOXKACHHEM HyJe
MepBOi MPOU3BOAHOM LeIeBOl (YHKUWH U IPOBEPKH UX HA SKCTPeMyM. DTOT Me-
TOI, TIOMYYUBIINN Ha3BaHUE AHAIUMUYECKO20 cTioco0a pelIeHns 3a1ad oNTHMU3a-
LMH, BIOJHE MOAXOAWT U PelieHHs MpOocThIX 3amad. Ero xapakrepHoii ocobeH-
HOCTbIO SIBJISIETCSl YCTAHOBJIGHUE WIIM HAXOXK/I€HWE pellieHus B (GopMe HEKOTOPOi
(YHKUHMOHANIBbHON 3aBUCUMOCTH MEXK/1Y UCXOAHBIMHU JaHHBIMU W PELLICHUEM.

HuTencuBHOE Pa3BUTUC S5KOHOMHUKH U MPOU3BOACTBA B XX B. MPHUBEJIO K MOABJIC-
HHUIO LCJIOr0 pAda HOBBIX THUIIOB 3aJda4 ONTUMHU3ALUU, KOTOPbIC HC MOIJIU OBITh
peUICHbl KJIACCUYCCKUMHU METOAAMU H HOTpe6OBaJ'II/I pa3pa60TKH cnenuajbHOU
MaTeMaTUYCCKOM TEOpPHUHU — TCEOpHUU PCLICHUA 3a4av ONTUMU3ALIUU. B paMKax
3TOM TCOpHUU ObLTH pa3pa60TaHH HC TOJBKO MCTOAOJIOTMYCCKHE OCHOBBI IIOCTa-
HOBKHW U aHaJIM3a 3aJa4 ONTUMU3ALKMH, HO U BBIYUCIUTCIIBHBIC MCTOAbL U aJITOPUT-
Mbl UX PCHICHUA. Xots NO-MPEKHEMY HCEKOTOPbIC HEKJIACCUYCCKUEC 3aa4r OIITHU-
MHU3allUd MOTYT ObITh peUICHbl AHAJIUTHYCCKH, OJHAKO AaKLCHT HUCCJICAOBAHUM
CMCHIACTCA B CTOPOHY IMOUCKA 6bIYUC/IUMENbHO20 crocoba pemeHuA g LEJIbIX
KJ1aCCOB 3aJa4 OIITUMHU3allhu.

Takum oOpazom, i 3adad ONTHUMHM3AUMM XAPaKTePHO HAJMUYME HECKOJbKHX
BO3MOXKHOCTEH i BbIOOpA aJIbTEPHATUBHBIX PELUCHUNA U HallMuuMe HEKOTOPOi
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OLIGHOYHOM (DYHKUMM [UI1 KOJIMYECTBEHHOTO BBIPa)KEHHUs HauIydllero BbIOOpa.
B cayuae orcyTcTBHA anbTepHATUB WM COOTBETCTBYIOLIECH OLIGHOYHOH (yHKLMU
3aJada ONTUMU3ALMU TEPAET CBOM cMbIci. UTO KacaeTcs HaJTMuMs HEKOTOPBIX J0-
MOJTHUTENIbHBIX, OFPAHUYMBAIOIIUX BBIOOD YCJIOBHM, TO MOCIEOHUE HE ABISIOTCA
00s13aTeNbHBIM aTPpUOYTOM KJIACCHUYECKHX 3aAay onTUMu3auuu. OnHako OObIIKH-
CTBO, €CJIM HE BCE HEKJIACCHUYECKHE 3aaUl ONTUMU3ALKMN UMEIOT JOTIOTHUTENbHbIE
OorpaHuueHHd, (POPMHUPYIOLIME B CBOCH COBOKYIHOCTH MHOKECTBO JOITYyCTHUMBbIX
aJIbTePHATUB.

Heckonbko coB 0 caMoM MOAXOZE K peLIeHHIo 3a1ad onTumusanuu. PaHee yke
ObUIM YNOMSIHYTbI AHAJIUTUYECKUH U BbIUMCIIMTENbHbII cnocoObl. OHaKo U3 Bcex
METOJIOB peLICHHs 3aJa4 ONTHMH3ALUN C KOHEUHBIM MHOMKECTBOM AOIMYCTHUMBIX
albTEPHATUB MUMEETCS. OJMH, KOTOPbIH MPEACTABIISIETCS YHUBEPCAJIbHbIM CPEACT-
BOM peLICHUs 3aj1ad Joboro kmacca. Pedb uaer o Metode nonnoeo nepebopa
M CpaBHEHMs ajJbTEPHATUBHBIX BO3MOKHOCTEH C LieJblO BbIOOpA HAWIYUILEro M3
HUX. [TosiBIEeHNE BEICOKONPOU3BOANUTENBHBIX EPCOHAIBHBIX KOMIIBIOTEPOB CO3/Aa-
€T Y MHOI'MX [0JIb30BATENICH JIOKHOE BIEUYATIIEHUE O MOTCHLUAIILHONW BO3MOXKHO-
CTH pelleHUs JIFOOOH 3aJaun ONTUMH3ALMHI MPOCTHIM MepebOpoOM BCeX BO3MOMKHO-
cTeli A1 BLIOOpA U3 HUX HAWTYYILEH.

Kazasioch Obl, AJis 3TOro BMOJIHE AOCTATOYHO HAMKCATh COOTBETCTBYIOLIYIO KOM-
MBIOTEPHYIO MpOrpamMMy, KOoTopas OyIeT MocjenoBaTelbHO PacCUUTHIBATH 3HAUE-
HMSL OLEHOUYHOM YHKLMMU Ui KOKAOW U3 BO3MOXKHBLIX ajlbTEPHATHB, COXPaHATh
TEKYLIUH peKopn, a mociie OKOHYaHus CBOeH paboThl COOOIIUT COXpPaHEHHbIH
pe3ysbTaT nojib3oBaTelto. JTOT cnocod NpeacTaBlisieTcs HACTOJIbKO MHOroobe-
LIAOLIUM, YTO AJ1s 3HAYMTEIbHOM YacTh COBPEMEHHBIX MPOrpaMMHUCTOB ObLT MO-
TEPSH CaM CMbIC] U3YUEHHS JAPYIHX BbIUMCIHTENIbHBIX aJrOpuTMOB, pa3paboTaH-
HBIX AJIS PEeLICHUs 3a/1a4 ONTUMH3ALHH.

VBbI, 3TO BrieYaTieHHe HACTOJbKO OOMaHUMBO, YTO JaXe He TpeOyeT cepbe3HbIX
apryMeHTOB jJjisl onpoBepakeHus. JloctaTouHo B3sTh pealibHyIO 3a1auy KomMOuHa-
TOPHOI ONTHMH3ALIMK, Hanpumep, 3ajady koMmMmuBosbkepa ¢ 11—12 ropoaamu,
yToObl HA MHOI'ME Yachl, @ MOXKET ObITh U CYTKH, BBeCTH Pentium-1V B cocrosinue
riayboualiueii 3aagymunsoctu co 100%-Hoii 3arpy3koii npoueccopa. A Beab B pe-
QJIbHBIX CUTYaLMSIX MOXKET NOTpedoBaTbCs pellinTb NOAOOHYIO 3a4ady ¢ ropasio
O0/IbLIMM KOJIMYECTBOM ropoAoB ajsi odxoaa. JlanHblil kinace 3anay U dhdexTus-
Hble METO/bl UX PelleHUsi paccMaTpuBatoTes B 2rasax 8 v 12. [lpumenenue mero-
Ja nojHoro nepedopa Ui HeMpepbIBHbIX 33aAady ONTUMM3ALMW BOOOLLE TepsieT
CMBbICJI, TOCKOJIbKY B MOJOOHbIX 3a/a4aX MHOKECTBO UCXOJHbIX ajbTepHaTHB Oec-
KOHEYHO 10 CBOEH Npupoje.

I[pyraﬂ pacnpoCTpaHCHHAasA omuodKa cpean MHOJIb30BaTE/ICH U aHATUTHKOB — CYUH-
TaTb KaKI/Ie-HI/I6y,I[B HOBOMOJHbBIC MCETOAbI, HAIIpUMEP, F'CHECTUYCCKUEC WUJIN Heﬁpo—
CCTCBBIC AJITOPUTMBI, YHUBCPCAJIIbHBIM CPCACTBOM PCLICHUA 3a4a4 OINTUMH3AlIUU.
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O0 3TOM MOKHO TPOYHATATh B PEKIAMHBIX NPOCTIEKTaX PEJM30B TE€X I HHBIX
rporpamMM. OHAKO CO3HATEIBHO WU HET, Pa3paOOTUMKH COOTBETCTBYIOUIUX IPO-
IPaMMHBIX MTAKETOB He YKa3bIBAIOT, UTO 3TH aJITOPUTMBI, JeHCTBUTENBHO 0Omanas
W3BECTHOHN YHHUBEPCAIBLHOCTHIO, TI0 CBOEMY XapaKTepy SBIISIOTCS BCETO JIUMIb ApU-
OnudICeHHbIMY METOIAMH TIOVCKa ONTHUMAJIBHBIX pellieHnid. JTO 3HAYHT, 4TO B 00-
IeM Cily4ae HeT HUKaKMX OCHOBAHWN CUMTATH MOJYYEHHOE C UX TMOMOIIBIO perlie-
HUE JeHCTBUTEIHHO HAWIYYIIUM W3 BceX BO3MOXKHBIX. [lomydeHHOe peleHne
Oyzaer Bcero JHIIb O1U3KUM K ONITAMAIBHOMY, HACKOJIIBKO K€ OJIM3KO — 3TO YiKe
IpyToii BOMPOC, TOYHBIN OTBET Ha KOTOPBIN COM3MEPUM CO CIIOKHOCTBIO PEIeHUs
HCXOIHOM 3a1a4uy ONITUMHU3ALIUH.

HakoHell, HECKOJILKO CIIOB CJIE/IyeT CKa3aTh O CPEJICTBAX PelUeHUs 3a]a4y ONTHMMU-
3auuM. B npocrelilinx ciiyyasx sl 5TOro MOXKET 0Ka3aThbcs JOCTATOYHBIM HajH-
yue pyukd W Jucta Gymaru. A BOT B 0osiee CIIOXKHBIX... 3/1€Ch YK€ Y aHaIUTHKa
NOSIBJISIETCS] BLIOOP, KOTOPbIA 3aBUCUT OT HaJMUMsl MEPCOHAIILHOIO KOMIbIOTEpA.
JlelicTBUTENbHO, CYLIECTBYIOT crielMalbHble MaTeMaTHUYECKWE MpOorpamMmbl, Ha-
npumep, MATLAB u Mathcad, koTopbie UMEIOT BCTPOSHHbIE CPE/ICTBA PELLEHUs
3aj1a4 onrumuzauu. OUeBUIHOE HEYA00CTBO /ISl M0JIb30BATENSI MOXKET ObITb CBSI-
3aHO ¢ HEOOXOAMMOCTBIO JONOJIHUTEIILHBIX 3aTpaT Ha UX NPUOOpPETEHHE U BpeMEHU
Ha U3yueHHE WX OCOOEHHOCTEH. A €ciii HU TOro, HU JIPYroro B JaHHbIA MOMEHT HeT?

OxasbiBaeTcsl, B OOJBIIMHCTBE CIy4YacB ISl PeIICHUA TUNOBBIX 3aJay ONTHMHU3a-
UM MOXET OKazaTh 3()(PeKTUBHYIO MOMOIIb MporpaMMma BJICKTPOHHBIX TabIuL
MS Excel. Heocnopumoe ee IOCTOMHCTBO 3aKIIFOYAeTCs B TOM, YTO OHa HE Tpedy-
eT AOMOJHUTENBHBIX 3aTpaT Ha NPUOOpPETeHHE, MOCKOAbKY O(GHCHBIA MakeT OT
Microsoft mpakTuveckn Bcerja MHCTALIMPYETCS Cpa3zy MOCIe YCTaHOBKHM Omepa-
oHHOM cucteMbl MS Windows®. Uro kacaeTcss BpeMEHH Ha HM3YYCHHE MPO-
rpamMMbl 3JI€KTPOHHBIX Tabnul MS Excel, To 0HO cylecTBEHHO MEHbIIE 3a CUET
earHooOpa3Horo padodero unrepgeiica opucHbix nporpamm. C Ipyroit cTopoHsi,
oT OONBLIMHCTBA MOJb30BATENCH, KOTOpble MULIYT B CBOEM Pe3iOMe "OMbITHBIM
nonb3oBatenb [IK", Tpebyetcss ymenne pabotate B cpeme MS Excel Ha ypoBHe
pPeIaKTUPOBaHUsS PabOUYMX JTUCTOB U MAHUIYJIMPOBAHUA COACPKUMBIM SUeeK. 3Ha-
YUT, U3yUCHUE MaTepralia KHUTU U TAKUX YATATeNel MOCIYKUT MPUOOPETCHUIO
JOTMOTHUTENIbHBIX HABBIKOB MPAKTHUECKOHW paboThl ¢ OJHOM U3 caMbIX "MaremaTu-
yeckux" mporpamMm o(UCHOTO MakeTa.

‘ Mpumeyanune }

Kak 3To HM mokaxeTcs mapaJgoKCaJIbHBIM, WCMOIb30BAHNE I PEIISHNS 3aad Ofl-
TUMU3ALASA IPYyTUX TEXHUUYECKHX CPEACTB — KaNbKyJATOpa WIM CTaBIIEH yxe pe-
JUKTOM JorapupMUIecKoil JTHHEWKN — MOKeT TIoTpeOoBaTh OT aHaNTHKa Ooee
CepBhE3HBIX YCWINH W KBaTA(QUKAINH. JlefcTBUTENBHO, YTOOBI TIPaBUILHO BBITION-
HUTh BC€ pacueTHbIe NEHCTBUS C TIOMOMIBIO 3THX WHCTPYMEHTOB, HEOOXOIMMO
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XOPOLLUO 3HATh AETAlU TOTO WJIM WHOTO BbIYUCIUTENBHOIO aIrOpUTMA. YUUTbIBAS
BBICOKYIO BEPOATHOCTb OLUMOKU IOJIb30BATE/sI IPU BBIUIOJIHEHUH POMEKYTOUHbIX
pacyeToB, a TaKkKe HEBbICOKYIO TOUHOCTb BTOPOIrO MHCTPYMEHTa, 00a 3TU CpeAcTBa
BpsLIL JIW MOTYT CUMTaTbcA 0Aa30BbIMM MPU PELICHUM 3a4ad onTuMuszauuu. B To xe
BpeMsl HENb3s WX HOJIHOCTBIO UCK/IIOUUTH U3 paboyero apceHala aHajluTUKa, MO-
CKOJIbKY OHM IO-IPEKHEMY MCIOJb3YIOTCS I PyYHOH MPOBEPKU MNPaBUIBHOCTU
BbIYMCIIUTEIbHBIX AITOPUTMOB B IIPOCTEHILMX CILyyasX.

KoneuHo, nporpamma anekTpoHHbix Tadauu, MS Excel, coneprxainas BCTpoeHHbie
CpeACTBa AJid PeLUeHUs 3a4a4 ONTUMU3ALUM, SIBIISIETCS AAJIEKO HE YHUBEPCAIbHOM.
CoBpemeHHbIe 331a41 ONTUMM3ALUH HACTOJIbKO Pa3HOOOPA3Hbl M0 CBOEMY Xapak-
Tepy, uTO pa3paboTKa YHMBEPCAILHOrO METOAA WM CPEACTBA AJs MX pELUeHUS
NpeACTaBAsSeTCS MPAKTHHECKHM HEBO3MOXKHOW. OJHAKO CYLIECTBYIOT THIOBbIE
K/acchl 3314 ONTUMU3ALIMH, KOTOPbIE MOTYT ObITh YCHELIHO PelleHbl ¢ MOMOLLLIO
nporpammbl AMEeKTpOHHbIX Tabaul, MS Excel. UmeHHO paccMoTpeHUIo 3THX 3a/a4
M 0COOEHHOCTEH METO/0B WX pelleHHs YAeNseTcsi OCHOBHOe BHMMaHUE Ha cTpa-
HULAX KHUTH.

B 10 xe Bpems oTHenbHBIE KilacChl MHTEPECHBIX 3a/1a4 ONTUMHU3AIAN MO0 He MO-
TyT OBITH BOBCE peLIeHbl ¢ TOMOIIbIo mporpaMmmbl MS Excel, mubo ux pemenne
CBSI3aHO CO 3HAYMTETBHBIM HEYZOOCTBOM W 3aTpaTaMH BpeMEHH. B momoOHBIX
CITyYasiX TMOb30BaTENb WM aHATUTHK OKa3bIBAETCS B CHTyallud BeIOOpa. C OqHOM
CTOpPOHBI, 00Nazas HEKOTOPBIM OIMBITOM TPOrPaMMHUPOBAHHS, MOKHO BOCIIONB30-
BaThCs BCTpoeHHBIM s13bikoM VBA (Visual Basic for Applications) mis HanmcaHus
COOCTBEHHBIX TIPOTPaMM, PeaTu3yIOLIUX T¢ WK HHBIC alTOPUTMbI OTITHMHU3ALINH.

C apyroii CTOpOHbI, 3/eKTpOHHbIE Tabauupl MS Excel no3positorT BbI3blBaThH
NoJIb30BaTeIbCKUE PYHKUMH W3 BHEILIHUX OMOJIMOTEK JIMHAMUUECKOH KOMIMOHOBKU
(DDL), kotopble, B CBOIO ouepeb, MOTYT ObITh CO3/1aHbl C MOMOLIBIO CelHallb-
HbIX CPEJl BU3yaJIbHOrO0 NporpammupoBaHusi, Taknx kak MS Visual C++ NET®
u Borland Delphi 7® u ux npeapiaymux Bepcuit. [loao6Hble 3apaun ONTUMU-
3alKMM, METOJ/lbl M JIFOPUTMbl MX MNPOrpaMMHOIO pelleHHs paccMaTpUBaIOTCs
B 3aKJIFOUUTEJIbHOU YaCTU KHUTH.

‘ Mpumeyanune }

Ha Bcem NpOTSKEHWH KHUATH TT0JT IPOTPaMMOoit 371eKTpoHHBIX Tabiwir MS Excel Oy-
JeT TOoApa3yMeBaThcd TMOCIEAHSAS HA MOMEHT HalMCaHWS KHUTW JIOKAJIW30BaHHAS
Bepeust MS Office Excel 2003. B To ke Bpems, MpaKTHIECKH BECh U3JIOKEHHBIH Ma-
TEpHaN OKa3bIBAETCA CMPABEAJIMBBIM IS MPEABIAYIIMX BEPCHH 3TOW MPOTpPaMMBL,
Hagmnas ¢ Bepcun MS Excel 97. bonee Toro, Kak 3T0 HW TOKaXeTCs MapagoKCaTb-
HBIM, BO3MOXHOCTBIO BBI30Ba TONTK30BATENHCKAX (DYHKIWH W3 OWOIMOTEK AMHAMU-
YecKoit KOMTIOHOBKW peaibHo oOiagaeT wmenHo Bepcust MS Excel 97. Ilockonbky
3Ta BO3MOXKHOCTB WCMOJIB3YETCS TONBKO B 3aKITFOYUTENEHON 9acTH KHUTH, Ha yKas3a-
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HUE BEpPCUU MPOrpaMmbl EKTPoHHbIX Tabnuy MS Excel B 3Tom ciyuae Oyzaer ak-
LEHTUPOBAHO JONOJHUTENILHOS BHUMAHHE.

Takum obpazom, /15 NPaBUILHOH MOCTAHOBKHW U PELUEHHs NPaKTUYECKUX 3a]ay
ONTUMU3ALMU HEOOXOUMO 3HATb OCOOEHHOCTH OT/EJIbHBIX KJ1acCOB 3THX 3ajay U
BO3MOXKHOCTH MpOrpaMmbl ieKTpoHHbIX Tabiuy MS Excel. /lanee paccmarpusa-
I0TCSl NPUMEPbI TUIMOBbIX 33/1a4 ONTUMHU3ALIMK, KOTOPbIE MOCIYKUIU TPoodpa3om
MOSBJICHUS LCJbIX KJIACCOB 3aaay OoNnTUMHU3alMK U UCTOYHHUKOM pa3pa60TKu CIic-
HHUAJIbHBIX aJIFTOPUTMOB [1J11 UX PCLUCHMUS.

1.2. Mpumepbl TUNOBLIX 3aga4y oNnTUMU3ayun

[ToHsaTHE TUMOBOKM 3a4a4uyd ONTHMM3ALMU SBISIETCS B HEKOTOPOH CTEMEHU YCJIOB-
HBIM W OTIPeJIeNIIeTcs UCKIIOYNTEIFHO COO0paKeHUIMH YA0OCTRa aHaIn3a U Kiac-
cuUKaliu COOTBETCTBYIOIMUX 3anad. M3 Bcero pasHooOpas3us 3aady ONTHMU3a-
MU U UX Moau(uKanwii ObIIM BRIOPAHBI TOJBKO T€, KOTOPhIe MMEIOT HarJIsaHbIH
XapakTep W He TpeOYyIOT AJii MOHUMAaHHS CBOMX OCOOSHHOCTEH CIelMabHBIX 3Ha-
HUN W3 TOW WM MHOU TMpenMeTHOH obmactu. B crenyromuyx riaBax KHHATH pac-
CMaTPUBAIOTCSA MaTeMaTHueckue (pOpPMYIMPOBKHU 3THX 3aja4 M METOMBI WX Ipak-
THYECKOTO PELICHHUS.

1.2.1. 3apavya o KopobKke MakcMManbHoro o6bema

Jannas 3agaya (opmynupyetcs ciemyromuM oOpazoM. HMiMeeTcs kBaaparHas 3a-
TOTOBKA M3 HEKOTOPOro ’MOKOT0 MaTepHhaia, HarpuMep, KapToHa WM )KeCTH, TpH-
4YeM pa3Mephbl 3TOU 3aroTOBKH (PMKCHPOBAHBI TSl KOHKPeTHOW cutyarmu (puc. 1.1, a).
W3 sToli 3aroToBKM ciiefyeT BbIpe3aTh HeThIpe PaBHBIX KBajpaTa IO ee yriam,
a mony4eHHyro ¢purypy (puc. 1.1, 6) corHyTh Tak, 4TOOBI MOTyUYMIIachk KOpoOka 0e3
BepxHeit KpbIuku (puc. 1.1, ¢). [Ipu 3ToM HEOOXOIUMO Tak BHIOpAThH pa3Mep BhIpe-
3aeMbIX KBaIpaTOB, YTOOBI MOMYYHIACh KOPOOKAa MAKCUMAIEHOTO 00BeMa.

? 2 7 . \
? ?
a 6 6

Puc. 1.1. Cxema U3roToBsieHUs1 KOPOOKU U3 NPSAMOYTOJIbHOM 3aroTOBKM UKCMPOBAHHOIO pa3Mepa
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Ha npumepe naHHON 3amauu MOXHO MPOWUIFOCTPUPOBATH BCE JEMEHTHI MOCTa-
HOBKHM 3aj1au ontumusaiuu. OUeHOUHOH (QyHKIUMEH B JIaHHOM 3a/1a4€ CJIYKUT 00b-
€M M3roTOBIeHHON KopoOku. [Ipobmema BrIOOpa 3aKirodyaercs B BBIOOpe pazmepa
BbIpE3aeMbIX KBaapaToB. JeHCTBUTEIBHO, €CJIU pa3Mep BbIPE3aEMbIX KBaJApPaTOB
Oyder ciuinkoM Man, To OyaeT MojydeHa IIUPOKas KOpoOKa Malloil BBICOTHI,
a 3HAYUT, U ee 00heM OoKakeTcs HeBelluK. C IPYyTroif CTOPOHBI, €CIH pa3Mep BEIpe-
3aeMbIX KBaJpaToB OyJeT CIMIIKOM OOJBLIOH, TO Oy/eT nojydeHa y3kas kopoOka
OOJIBIION BBICOTHI, 4 3HAUUT, U €€ 00beM TaK)Ke OKaKeTCA HEBEIUK.

B To xe Bpems Ha BBIOOp pa3Mepa BbIpe3aeMbIX KBAJpaTOB OKAa3bIBACT BIIUSHUC
OrpaHUYeHUE pa3Mepa HCXOAHOU 3aroToBKM. JIeHCTBUTENLHO, €CJM BbIpe3aTh
KBaJpaThl CO CTOPOHOH, paBHOM MOJIOBUHE CTOPOHBI UCXOAHOW 3arOTOBKH, TO 3a-
Jada tepsieT cMmbici. CTOpoOHA BbIPE3aeMbIX KBAJPaTOB TAKXKE HE MOXKET MPEBbI-
ATk MOJIOBUHY CTOPOHBI MCXOJHOM 3arOoTOBKH, MOCKOJIBKY 3TO HEBO3MOXKHO W3
npaKTHUeCKUX cooOpaxeHuil. M3 aToro cieyer, 4ro B MocTaHOBKE JIaHHOM 3aja-
YW AOJKHBI MPUCYTCTBOBATH HEKOTOPBIC OTPAHUYCHMUSL.

3amaua 0 KopoOke MaKCHUMAaJFHOTO 00beMa MMeeT He TOJNBKO HATISTHYIO WHTEep-
NpeTaluio, HO U JI0CTaTOHYHO MPOCTOe aHanuTHdeckoe pelneHre. OHa OTHOCHUTCS
K KJaccy 3aJa4 HeTHHEWHON ONTHMHU3aIlii, METOIBI PEIeHUS KOTOPBIX TIOAPOOHO
paccMarpuBatoTes B 2rnase 3.

1.2.2. 3apga4a o noXapHom Befpe

JlaHHas 3aaa4a no cBOoeMy XapakTepy MoXoka Ha npejabllyLlyto 3a1auy o kopodke
u dhopmynupyeTes cienyromuM odpasoM. MMeetcs 3arotoBka B dopme Kpyra w3
HEKOTOPOro ruOKOro U BjarocTolkoro Marepuaia, HarnpuMep, JKecTu Uiu altoMH-
HUS, TpUYEM pa3Mepbl 3aroTOBKH (UKCHPOBAHBI JJI1 KOHKPETHON CHTyalluu
(puc. 1.2, ). M3 3arotoBKy CAeAyeT BbIPE3aTh HEKOTOPbIA CEKTOP TaK, 4TOObI, CO-
THYB mosiyueHHyto ¢urypy (puc. 1.2, 6) v cBapuB 1IOB, MOKHO OblIO Obl MOJTY-
YUTh KOHYC 0e3 ocHOBaHHS. EciH K 9TOMy KOHYCY JOOAaBHTh PYUKY W3 COTHYTOTO
CTEPIKHSI WJTH MPOBOJIOKH, TO MOJYUUTCS BEIPO, KOTOPOE BIOJHE MOXKHO MCIIOJb-
30BaTh IS TYIICHUS moxkapa (puc. 1.2, 6), 0TKy/a U MPOU30IILIO Ha3BaHHE 3a]a4H.
HeoOxoaumMo Tak BoIOpaTh pazMep BbIPe3aeMOro CeKTopa, 4ToObl NoxKapHOe BeIpO
0Kazaioch MAKCUMATBHOTO 0OheMa.

Ha npumepe maHHOM 3amaud TakKe MOYKHO MPOWILTFOCTPUPOBATH BCE DIIEMEHTHI
NOCTAHOBKM 3aja4 ontumMusaumu. OueHouHas GpyHKUWS U OrpaHUUYMBAIOLINE YC-
JIOBHSI OKa3bIBAIOTCS AHAJOTHYHBIMH TIpeabIAyIneH 3amave. XOoTs daHHas 3amada
UMEET HArNIS/IHYIO0 WHTEPNPETALMIO, O/IHAKO €€ aHAIUTUUYECKOE PellieHHE YiKe He
sBysteTcs TPOCThIM. OHa OTHOCHTCS K KJIACCY 3a/1a4 HEJTMHEWHON ONTHMH3AINN U
0osiee noapoOHO paceMarpuBaeTcs B 2iage 3.





