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JIABOPATOPHAS PABOTA Nel

Pemenue 3aga4yy ONTHMHU3AUH METOAOM JIMHEIHOTO IporpaMMHupoBaHus

Hean: M3yunth Bo3MoxxkHOCTH HajcTpoviku Ilouck pemenust nakera MS Excel mis

pELIeHUs] OJHOKPUTEPHAIIBHBIX 3a/1a4 TEOPUN ITPUHATHUS PELLICHUN.

Ilopsaok BeINOTHEHUs1 padoThI:

1. W3yyeHue Teopuu u npumepa.

2. IlocTpoeHne MaTeMaTU4eCKON MO TPOOJIEMbI B BUE 3a/1a4d JIMHEHHOTO TPO-
IrpaMMHPOBaHUS.

3. Pemenne 3amaum C ucnonp3oBaHuMeM HaicTpouky llouck pemenus makera
MS Excel.

4. AHanu3 4yBCTBUTEIBHOCTU PELIEHUS C UCIIOJIb30BAHUEM CLICHAPUEB.

CocraBnenue oTyéra 1o J1a00paTopHO paboTe, B KOTOPOM MPEACTABIAETCS:

* (hopmynUpOBKa MHIUBUIYATBHOTO 3a/1aHUS;

e MaTeMaThyecKas MOJEIb U MOSICHEHHE K €€ ITIOCTPOCHUIO;

® CHHUMOK 3KpaHa MOHHTOpA, COJAEp KM TAOJMUYHYIO MOJEIb 3a7aul, CHUMKH
OTYETOB [0 PE3YJIbTATAM, YCTOMYMBOCTH U MpEAEIIaM, a TaKK€ CHUMOK OTYeTa
IO CLICHAPUSAM C COAEPKATEIbHBIMU MMOSCHEHUAMU K HUM;

® BBIBOJIBI T10 JIAOOpATOpHOU padoTe.

hd

Teopust
[Ipomiecc MpUHATHS YIPABICHUYECKOTO PEIICHHUS] MOXKHO MPEJICTaBUTh KaK IOCIIEIO0-
BaTEJILHOCTH BBITIOJTHEHUS CIICAYIOMNX TCHCTBUH (3TAllOB BRIPAOOTKH PEIICHUS ).

|. AHaam3 curyanuu u popMaIu3anmsa MCXOAHOH npodaembl. Ha 3Tom sTare Ha-
710 TIPOCTO YETKO CHOPMYIUPOBATH MPOOIIEMY, MTOHATh U CHOPMYITHPOBATH 11EJTH, KO-
TOpPBIE XOUETCS IOCTHYb B BHUJIE PEIICHHS TpoOiembl. [[pyrumu cioBamu, HalO no-
cmasums npodiemy, 4€TKO OINPENCINUTh yenu, BO3MOXKHBIE peuleHuss U Gaxmopeol,
BIIMSIIONINE HA pelieHue mpoosaembl. YacTo pe3ynbTar 3TOro dTarna MpeicTaBisiioT B
BUNE opmanvrol modenu TpodiieMbl (TIOKa 3aMMCAHHOW OOBIYHBIM SI3BIKOM), TJIE
ObLTM OBl COOpaHBI BOSAMHO IIEIH, pPelieHUss U (aKToOphl U rae Obl MPUCYTCTBOBAIA
OCHOBA JI71s1 hOpMATTU3AIMH OTHOIIICHUA MEKTy HUMH.
ll. ITocTpoenne MaTeMaTHYeCKOii MOIENH, T. €. IEPEBOT (POPMATLHON MOJIEIH, TT0-
CTPOSHHOU Ha MPEIBIIYIIEM 3Tale, Ha 36K MATEMATHIECKUX OTHOIICHHM.
III. AHau3 MaTeMaTH4YeCKOM MOJEJH U MOJIyYeHHe MATEeMATHYeCKOr0 peleHus]
npodjembl. Ha 3ToM 3Tane aHaIM3UpPYETCs MOCTPOSHHAS MaTeMaTHYeCKash MOJEb,
MPOBEPSIETCS AICKBATHOCTh MOJICIIA M HAXOJAUTCS PEIICHNE MaTeMaTHIECKOM 3a1auH,
BBITEKAIOIIEH U3 3Toi Mojienu. Eciiu 715 peliennsi MaTeMaTUYecKon 3a/1a4u UCTIONb-
3yeTCsl BBIYMCIUTENbHAS TEXHHKA, TO MPEABAPUTEIILHO CTPOUTCS TaKKE KOMHbIO-
mepHas mooensb 3aaaun. OOBIYHO ATOT 3Tan HanboJjee MPOCTON U3 BCEX ATAINOB MPO-
1ecca MPUHATHS PEIICHUS, TIOCKOJIbKY 371eCh, KaK MPaBHIIO, UCITOJIB3YIOTCS M3BECT-
HBIC M apOOUPOBAHHBIC AITOPUTMEI PEIICHUS MAaTEMAaTHIECKUX 3a71ad.



IV. Ananu3 mMareMaTH4ecKoro pemeHuss mnpodgeMbl U (OpMHPOBaHHE
ylpasBijieH4eckoro pemenusi. Ha 3ToM »srtane aHanmu3upyeTcss MOJIy4eHHOE
MaTE€MaTUYeCKoe  pelleHre  (BBIMOJHSAETCS  TaK  Ha3bIBa€MbId  aHaiu3
YyyeCmMeumenlbHOCmu), U 3aTeéM Ha OCHOBE ATOT0 MaTeMaTHYeCKOro pelIeHUs
dbopmupyeTCcs YIpaBIE€HYECKOE PellEeHHUE.

[Tocse BBIMOJIHEHUS ATUX ITANOB CJEAYET dTall peaanu3aluu IPUHATOrO PEUICHUS.

I. PaccmoTpum miepBbIi 3Tall mpoliecca MPUHSTHS PEIICHUS: aHaJlu3 Mpo-
OseMbl ¥ (popManu3alysl UCXOAHOW MPOOJIEMBbI. DTOT ATAll MOXKHO paccMaTpH-
BaTh KakK IEPBYIO CTAJUIO0 IMEpPEXojia OT PEATbHOTO MHpa K KOMIIBIOTEPHOMY
MPEICTABICHUIO TIPOOJIEMBI.

Ha nanHom stamne Hazmo 4eTko copMyIupoBaTh CBOIO MPOOIEMY, IOHSITH U
chopMyIUpOBATh 11€JM, KOTOPHIE XOUETCA JOCTHYb B BUJIE PEIICHUS MPOOJIEMBI.
Jlpyrumu cioBaMu, HaJ0 YETKO nocmasums npooaemy. IloaTromy Ha JaHHOM 3Ta-
e Ha TIPOCTOM PYCCKOM SI3BIKE HAJIO

¢ cchopmynuposame npobaemy, O BO3MOKHOCTH MaKCUMAIIbHO YETKO;

¢ cihopmynuposams yenu, KOTOPHIE TOHKHBI OBITh TOCTUTHYTHI B PE3YIIh-

TaTe peain3aIlii HAlICHHOTO PEIICHHSI;

4 yKa3aTh, 4TO CUUTATh peuteHuem mpoodsieMbl (pelieHne J0HKHO TapaHTH-

pOBaTh IOCTUKEHHUE 1IEIIEH);

¢ BBISIBUTH U OIUCATD 803MOMCHOCHU TOCTYKCHHUS 1IeJICH;

¢ BBISIBUTH W OIHCATH (hakmopwvl, OT KOTOPHIX MOXKET 3aBHCETh PEIICHHE

poOJIEMBI;

¢ BBISIBUTH M OIHCATH OcpaHuyeHnusi, TPETATCTBYIOIMNE TOCTIKCHHIO IIe-

JICH;

4 omHcaTh BOBMOXKHBIE A/Ib/MepHamueHvle CIOCOOBI PEIICHHsI TPOOIEMBI.

OTHU MyHKTHI U COCTABIISIOT (POPMATBHYIO MOJIEh TIpo0iembl. Takum oOpa-
30M, (hopMalibHasi MOJIENIb — 3TO MPOCTO YETKOE OMHMCAHUE Balllei MpoOJIEeMbI, B
KOTOPOM HEOOXOJIUMO BBIICIIUTD MEPEUUCICHHBIE MYHKTHI.

IIycTh HeKHM# JIaKOKPacOYHBIN 3aBoj «OIUMI», B CBSI3U C U3MEHUBILICHUCS
KOHBIOHKTYPOH pBIHKA XOYeT pa3padoTaTh HOBBIM MPOWU3BOIACTBEHHBIN IJIaH IS
BBIITYCKa Kpacku TUINOB A u b, He Tporas moka mpou3BOJACTBO JPYroil MpoayK-
uuu. JlonmyctuMm, 4to «OnuMID» UMEET MECSYHBIM LMK MPOU3BOJICTBA. Takum
00pa3zoM, HY>KHO OIPEIEINTh, CKOJBKO B MECSI] CIEAyeT MPOU3BOAUTH KPacKu
tuna A u ckoinbko — tuna b. OTBeT Bpoae Obl MPOCTOil: yeM OOJbIIe, TEM JTyd-
e, KOHEYHO, C YYE€TOM NPOU3BOJICTBEHHBIX BO3MOKHOCTEH. WTak, BOT nepsas
yenb — YBEIWYNUTH 10 MAKCUMYMA TIPOU3BOJICTBO KAK MPOAYKIHUHU A, TaK U IPO-
aykiuu b. JlomycTtuM, MpOM3BOACTBEHHBIE MOIIHOCTH IMO3BOJISIFOT BBITYCKAaTh B
Mecst cymmapHo 500 T Kpacku BCeX TUIOB. BOT MOsSIBUIIOCH nepsoe oepanuueHue
— o011ee KoJMuecTBo kKpacku TUMoB A u b He omkHo npessimath 500 T.

Kak BUIHO, MepBYIO 1Ie7b JOCTUYb MOXKHO, OJTHAKO IMpoOJieMa OCTaeTcs
IJIOXO TMOCTABJICHHOM, IMOCKOJBKY JIa€T HEOJAHO3HA4yHOE peuieHue. [loatomy
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BCIIOMHHMM, YTO BCSKOE€ MPOM3BOACTBO JODKHO MPUHOCHUTH MpHObLIb. Temnepnb
MOXHO c(hOpMYyJIUpOBaTh 6MOpYI0 yeib — MPOU3BOACTBEHHBIN IUIAH JIOJKEH
NPUHOCUTD Makcumanbryo npudbuib. [IycTh 0lHa TOHHA Kpacku A MPUHOCUT B
cpennem 2000 py6. mpuObLIH, a oaHa ToHHA Kpacku b — 2500 py6. 3nech Benu-
YUHBI YAEJIbHOW NPUObUIM (T.e. MPUOBUIM HAa OJHY TOHHY KpAacKH) SIBISIIOTCS
¢axmopamu, KOTOPbIE BIUAIOT HA KOHEUHYIO LIETIb.

Ha sTtom mare Mbl cienanu OrpOMHOE ynpoujeHue PealbHOM CUTYyaluH,
T. K. yA€JIbHas NpUObUIL JHOOO0r0 MPOU3BOAMMOIO M3/ENNs 3aBUCUT OT MHOTIHX
(bakTopoB (KOHBIOHKTYPHI PhIHKA, CTOMMOCTH UCXOJHBIX MaT€pPUAIOB, CEOECTOU-
MOCTHU IIPOU3BOJICTBA, YPOBHS PEHTAOEIBHOCTH U T. [I.) U HE SBJSETCS BEJIMYUHON
IOCTOSTHHOM JJa)ke Ha MPOTSKEHUM OTHOCHUTEIBHO HEOOJBIIOI0 BPEMEHHOI'O
npoMexxyTKa. Tem Oosee CoKHO MpeacKa3aTh U TPYAOEMKO MOJICUYUTATh €€ 3Ha-
yeHue Ha Oynymuii 6osee-MeHee MPOJOJDKUTENbHBIN Mepruo BpeMeHu. MokHO
TOJIBKO oyeHumsb OyAyLIyIO YAEIbHYIO MPUObLIb, 1a U TO C ONPEIEICHHON CcTere-
HBIO TOYHOCTH. [lycTh B HameM npumepe Moxy4eHbl OICHKH OyayIieil yaeapHou
npuOBLTH IPOoU3BOACTBa Kpacku Tuma A: oT 1500 o 2300 py6., a kpacku tuna b:
oT 2100 mo 3000 py6. IIpuBeneHHBIC BbIIIE BEIWYUHBI YJEIBHBIX MPUOBLICH
2000 u 2500 pyO. sBHstOTCS Hanbosee BEPOSATHBIMU OKUAEMBIMU 3HAUCHUSMH.
Jlarniee IMEHHO 3TH BEJIMYUHBI IPUMEM 32 3HAUECHHUSA YACIbHBIX MPUObUICH, a BO3-
MO>KHBIE MTOCJIEICTBHSI OT X HETOYHOI'O 3a/IaHHsI pACCMOTPUM MPH NMPOBEAECHUU
aHaJIM3a MOJIyYeHHOTO PEIICHHUS.

O4eBUIHO, YTO ISl TOCTHXKEHHSI BTOPOU 1IeJIM HAZ0 MPOU3BOAUTH TOJIBKO
Kpacky Tuna b u 3a0bITh 0 Kpacke Tuna A. OIHAKO OT/AEN MapKeTUHTa TpeOyer,
yTOOBI Kpacku Tuna A npousBoauioch He MeHee 200 T B Mecsl, TOCKOJIbKY €CTh
JIOTOBOPBI Ha TaKO€ KOJIMYECTBO, a KpAacKy Tuma b Henb3s mpou3BOAUTH Ooliee
150 1, mockoJibKy OOJIbIIEe KOJMYECTBO TPYJIHO peann3oBatTh. MTak, umeem eie
06a ocpanuyeHus: TIPOU3BEACHHOE KOJIUYECTBO KPAackh A JODKHO OBbITh He
menbine 200 1, a kpacku b — ne 6omee 150 T.

[Tpu Takux OorpaHUYeHMSIX Ja)Ke HauyaJbHUK MMPOU3BOJICTBA COCTABUT ILIAH:
HaJ0 npous3BoAUTh 350 T kpacku A u 150 T kpacku b. DTOT miiaH y4UTHIBAaET
TOJILKO OIPaHUYEHMSI MO MPOU3BOJCTBEHHBIM MOIIHOCTAM U MAapKETUHIOBBIE OT-
pannyeHusi. Ho nns mpou3BoAcTBa 000 MPOAYKIIMM HY>KHBI €IIe MCXOIHBIC
matepuainbl. [lycTh Ha u3roroBieHue Kpacok A u b Heo6X0aMMO ChIpbe TpeX BU-
JIOB COTJIACHO CJIEyIOIIeH TabauIe.

1. Kpacka A, Kpacka b, MecsyHbin 3a-
Kr Kr nac, T

1. C 2. 50 3. 100 4. 50

bipbe 1

5. C 6. 70 7. 80 8. 30

blpbe 2

9. C 10. 40 11. 70 12. 25

bipbe 3




B oroit Tabnmile mokazaHo, CKOJBKO M KAaKOTO CHIPbs HEOOXOAUMO s
IIPOU3BOJICTBA OAHOW TOHHBI KPACKU A U OJHOW TOHHBI Kpacku b, a Takxke Benu-
YUHBI MECSYHBIX 3alacoB ATOr0 ChIphsi. OUEBHUIHO, YTO OOIIEEe KOJIMYECTBO ChI-
pbs, UCIIOJIB3YEMOTO JJIsi TPOU3BOACTBA KPACKH, HE JOJDKHO MPEBBIIATH UX Me-
csiuHble 3amackl. TakuM 00pa3oM, UMEEM €lle mpu 0cpaHudeHuss — 10 OJHOMY
JUIS KaKJI0ro Tuma cbipbid. C ydyeToM A3THUX OTpaHUYEHUM MPOU3BOJACTBEHHBIN
IJIaH «Ha Majablax» y»Ke He MOJCYUTACIb.

371ech clIeNaHo €le OJHO CYLIECTBEHHOE YIPOILEHNUE PEAIIBHON CUTYalUU
— peanbHbIN MPOLECC IPOU3BOACTBA YEro Obl TO HU OBLIO 3aBUCUT HE TOJBKO OT
HAJIMYUsI UCXOJHBIX MaTepuajoB, HEOOXOIUMBIX JJI CO3/aHMsI KOHEYHOTO Mpo-
JyKTa, HO ¥ OT MHOTUX JAPYTUX (DAKTOPOB: HAIUYHUS OCTATOYHBIX MPOU3BOICT-
BEHHBIX MOIIHOCTEH, HATM4YMs pabouel CUIIbl, IEPUOJUYHOCTU MOCTYIUUICHUS KC-
XOJIHBIX MaTe€pHUajoB, KaueCcTBa 3TUX MATEPUAJIOB U T.J. 3JECh 3TH (PaKTOPHI OT-
OpOIIEHbI, OCTaBJEHbI TOJIBKO OTPAaHMYEHHUS Ha ChbIpbe TpeX BHIOB. Ilpu 3Tom
CHEJIAHO €Ill€ OJIHO HESBHOE AOIYLIEHUE, YTO APYTHe KOMIIOHEHThI, HEOOXO0IU-
Mbl€ JJI1 MPOU3BOJCTBA KPACKU, UMEIOTCSI B JIOCTATOYHOM KOJIMYECTBE M HE
BIIUSAIOT Ha 00BbEMBI IPOU3BOCTBA.

Wtak, 4To k€ Mbl IMEEM TOCJe HEOOBIIOr0 aHAINU3a MPOOIEMBI.

¢ [locmanoska npobnemul. pa3paboTaTh TPOU3BOJACTBEHHBIN MJIaH, KOTO-
PBI MAKCUMU3UPOBAJ Obl TPUOBUIL C YY4ETOM BCEX BUJIOB OTPAaHUYCHHI.

¢ [[enb: MAKCUMU3HPOBATH MTPUOBLITH.

¢ Pewenue: KONMMYECTBO TOHH KPacku A u b, MpOM3BOIUMBIX B MECSLI.

¢ ©axkmopwbl, OT KOTOPBIX 3aBUCHUT PEIICHUE: 3HAUYCHUSI yACIIbHOU TPUOBI-
JM KaKJIOr0 TUMA KPacKH, MPEAETbHOE YUCIO MPOU3BOJUMOIN KPACKH, MpeAeib-
HbIE YUCJIa MPOU3BOJUMBIX KPacoK TUMOB A U b (MapKeTUHTOBbIE OrpaHUYCHU),
KOJIMYECTBA CHIPhbsl (HEOOXOAMMBIX HJisi TPOM3BOJICTBA OJHOW TOHHBI KPAacCKH),
3HAYCHUS 3a1acoB ChIPhs (Bcero 14 (hakTopoB).

¢ Daxkmopwbl, BIUSIONIME HAa TPUOBUIb: BCE MEPEUMCICHHBIE (PaKTOPHI,
KpOME 3HAYEHUUN KOJIMYECTBA ChIPhsi, HEOOXOJUMOTO JJI MPOU3BOJCTBA OJIHOM
TOHHBI Kpacku. (Cunutaem, 4To Ha PEIEnTypPy KPACOK Mbl BIIUSTH HE MOXKEM. )

¢ Ocpanuuenus: Ha TpeAelIbHOE OO0IIee KOJWYECTBO MPOU3BOIUMOM
KpPacKH, Ha IPeeiIbHbIE KOJIMYECTBA TPOU3BOJIMMBIX Kpacok A u b B oTaenbHO-
CTH, Ha MPEJENbHbIE KOJUYECTBA UCIOJIB3YEMOTO ChIPbs (BCEro 6 OrpaHUYEeHU).

Ms1 Bbiienuan (akTophl, BIMSIOUIME HA MPUOBLIL OTIEIBHO, YTOOBI B
JANbHEMIIEM MPOBECTH AHAIU3 YYBCTBUTEIBHOCTH PEIICHHS UMEHHO IO 3TUM
dakTopam.

W ewme o1HO 3aMeyaHue: IPU TAKOW Pa3MbITOM TOCTAHOBKE UCXOJIHOU MPO-
O5eMbl MOKHO C(OpPMYJIMPOBATh MHOIO pa3HbIX Lesneld. Hampumep, MOXKHO co-
CTaBUTb NMPOU3BOJCTBEHHBIN TUIaH, KOTOPBIA ObI MUHUMU3HPOBAJI CE0ECTOMMOCTh
npoaykuuu. MoxxHo cpopmynupoBaTh 00Jiee CI0KHBIE e (YTO OOBIYHO UMEET
MECTO B pEaIbHbIX CUTYyalUsiX), HAIPUMEP, MAKCUMHU3UPOBATh NMPUOBLIL U OAHO-
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BPEMEHHO MHHHUMH3UPOBATH MCIOJIb30BAHUE KAKUX-TO HCXOAHBIX MAaTE€pUANIOB,
KOTOpBIE SIBISIOTCS JOPOTUMH WM JeUIUTHBIMU. [Ipr 3TOM B 3aBUCMMOCTH OT
c(OpMYJIMPOBAHHBIX LIEIEH MOTYT BBLACIATHCSA pasHble (PAKTOPBI, BIUSIOLIUE HA
3TH LU, U MOTYT POPMHUPOBATHCS pa3Hble OrpaHuYeHus. B Halem nmpumepe mMbl
orpaHuyumcs: chopMyIMPOBAHHON LETBI0 MAKCUMU3ALUU TPUOBLIH.

II. TTocTpoeHrie MaTeMaTHYECKOW MOJIENIM O3HAYAeT nepeBo popMaIbHOM
MOJIEJIN, TOCTPOEHHOM Ha MPEIbIIYLIEM 3Talle, HA YETKUN SI3bIK MaTEMATHYECKHUX
OTHOWIEHUH. MaTeMaTnyeckass MOJEIb JOJDKHA COAEPKATh TPU OCHOBHBIX KOM-
IIOHEHTA.

1. [lepeMmeHHbIe, 3HAUCHUSI KOTOPBIX HEOOXOAMMO BBIYUCIHUTH (ITO nepe-
MeHuble pewieHuss N3 GOpMaIbHOW MOJIETH).

2. HeneBass (pyHKUMS — 3TO yenb, 3aMCAHHAS MATEMaTUYECKU B BUJC
(GyHKUIMU OT nnepeMeHHbIX. O0s3aTeNbHO YKAa3bIBAETCS, YTO HEOOXOIMMO CAENaTh
C 3TOM (YHKIMEH Ui pemieHus MpoOIeMbl: HAUTH €€ MaKCUMYM, MUHIUMYM WU
KOHKPETHOE 33JJaHHOE 3HAUCHHUE.

3. OrpannyeHusi — 3amMMCaHHbIe MAaTEMATHUECKU ocpaHudenus u3 (GHop-
MaJIbBHOW MOJIETIN.

Ecnu onpenenensl nepeMeHHbIe, TO TOCTPOEHHUE 1EIeBON (DYHKLIMU U OT-
paHNYeHUN OOBIYHO HE BBI3BIBACT 3aTPYAHEHHM, MOCKOJBKY Ha IMPEAbLIYIIEM
ATaHE U LIeNb U OTPaHUYEHUS Yxe (HOPMYIUPOBAINUCH C TMPUBSI3KON K MepeMeH-
HBIM pEIIEHUS.

B namem npumepe 0603HauuM uepes x/ U x2 nepeMeHHble, KOTOPhIE OIpe-
JEeJSIIOT MecsYHble 00beMbl TPOU3BOACTBA Kpacku (B ToHHax) tuna A u b cooT-
BeTCTBeHHO. Hamomuum, uto 1 ToHHA Kpacku A mpuHOcuT npuosuib 2000 pyo., a
1 Tonna kpacku b — 2500 py0. Torna cymmapHas npuObUIb ZIIPU MPOU3BOJCTBE
x1 TOoHH Kpacku A u x2 TOHH Kkpacku b coctaBut

z = 2000*x1 + 2500*x2 (py6.)

DTO U ecTh 1eieBas PyHKIUS, KOTOPYIO HEOOXOANUMO MAKCUMUZUPOBAMD.

Teneps 3anuiiem orpanuydenus. [lepBoe orpanndeHre TOBOPUT O TOM, UYTO
CyMMapHbIi 00bEM MPOU3BOJICTBA KPACKKM OOOUX THIOB HE JOHKEH MPEBBIIIATH
500 1. D10 3anumercd Tak: X1 + x2 <500. MapKkeTUHIOBbIE OTPAaHUYEHUS 3aIH-
ceiBatorcs mipocto: x/ 2200 u x2 <150. Tenepsr HamO 3anmyMcaTh OrpaHUYCHUS Ta
ceipbe. Hanomuum, 4to chipbs 1 Ha mpou3BOACTBO 1 T Kpacku A pacxoayercs
0,05 T (50 kxr) m 0,1 T (100 kr) Ha mpom3BoAcTBO 1 T kpacku b. Takum oOpazom,
BCETO0 HA MPOM3BOJACTBO X1, TOHH Kpacku A u X2TOHH Kpacku b morpebyercs
0,05*x1 + 0,1*x2 ToHH cpipbs 1. DTa BenuunHa He JoMkHA npeBbimath S0 T. OT-
cionia monydaeM orpanndenue: 0,05*x1 + 0,1*x2 <50. [Tomo6HBIM crIOCOOOM TIO-
JydaeM ele JiBa OrpaHudeHus Ha cbipbe 2 U chipbe 3: 0,07*x1 + 0,08*%x2 <30 u
0,04*x1 + 0,07*x2 < 25. Emie ogHO HESIBHOE OTPAHUYEHUE COCTOUT B TOM, YTO
nepeMeHHble X1 U X2 NOKHBI OBITh HEOTPUIATEILHBIMU (€CJIM HE BlIaBaThCA B
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MUCTHKY, TO OTpHUIaTeIbHbIE 00bEMbI MPOU3BOACTBA (PU3NUECKH IMPOCTO HEBO3-
MOXHBI). JTO OIrpAaHMYEHUE HA3BIBACTCS )CIOGUEM HEOMPUYAMenbHOCmU nepe-
MenHblx U 3anucbiBaeTca Tak: x1 =0 u x2 > 0. OnHako 3aMEeTUM, YTO YCJIOBHUE
HEOTPHUIATELHOCTHU JIJISl IEpEeMEHHOM X1 371eCh U3NUIIHE, TOCKOIbKY UMeeM 00-
nee cwibHOe orpannuenue x1 = 200. [Toatomy HepaBeHCTBO X1 = 0 nckirouaem
U3 CIIMCKA OrPaHUYCHUH.

O6parute 0co60e BHUMaHUE Ha TO, YTO PA3MEPHOCTH BCEX NMEPEMEHHBIX U
apameTpOB JIOJKHBI OBbITH coryiacoBanbl. [103TOMy B HallleM npuMepe yAelbHbIe
pacxo/ibl ChIpbs MEPEBEICHBI U3 KUJIOTPAMMOB B TOHHBI, TOCKOJIBKY TIEPEMEHHbIE
U3MEPSAIOTCS B TOHHAX.

OOBIYHO OTpaHUUEHUE 3aMKCHIBAIOT TAKUM 00pa3oM, UTOOBI B JIEBOW YaCTH
HEPaBEHCTBA HAaXOAWJIOCh BBIPAKEHUE C NIEPEMEHHBIMH, a B IPABOil YaCTH Hepa-
BEHCTBA — TOJIbKO uucIa. Toraa JeByro 4acTh HEPABEHCTBA HA3BIBAIOT QYHKYuUel
02paHUYeHUs.

OkoHUYaTeIbHO MaTeMaTU4yecKas MOJENb Halled NpoOJieMbl 3alUIIETCS
CJIEYIOIIKUM 00pa3oM:

maxcumusupogams z = 2000*x1 + 2500*x2 npu BINOIHEHUH OTpaHUYCHUN

x1 +x2 <500,

x1 2200,

x2 <150,

0,05*x1 + 0,1*x2 <50,
0,07*x1 + 0,08*x2 <30,
0,04*x1 + 0,07*x2 <25,
x2 >0.

JIro0oe penieHue (T.e. Mapa 3HaYEHUNW MEPEeMEHHBbIX X/ U X2), YIOBIETBO-
pAroniee 6cem OTPAHUYECHUSIM MOJIENIA, HA3bIBAECTCS Oonycmumbvim. B Hamem
npumepe pemenne x/ = 200 u x2 = 150 OyaeT 1onycTUMBIM, OCKOJIbKY HE Ha-
pyIIaeT HU OJHOTO OTPAHUYEHMUS, BKIIIOYAsl YCIOBUS HEOTPULIATEIIBHOCTH. UTOOBI
yOemuThCs B 9TOM, HaJ0 MoAcTaBUTh 3HaYeHus x/ = 200 u x2 = 150 B neBbIe Yac-
TA OTPAHUYCHUH, BBIOJHUTH BHIYUCICHUS U MPOBEPUTH, YTO HU OJIHO HEPABEH-
CTBO HE Hapyuiaercsi. 3HaueHUe LeJeBON (YHKUMMU MPU STOM pELIEHUU OyaeT
paBHo z= 2000%200 + 2500*150 = 775 000 (py®.).

Nrak, maTeMatnueckass MOJENb MOCTPOEHA, OCTANIOCh HAWUTH PEUIEHUE MO-
nenu. Jlisi BBIIOMHEHUS 3TOrO JAENa Mbl IPUBJICYEM MPOrpaMMy AJIEKTPOHHBIX
tabmui Excel, a eme Tounee — HaacTpoiiky NoncK pelueHus.

III. [Ipexxne yem HayaTh BHIMIOJIHEHHE KaKuX-IMOO BhryMcieHuin B Excel,
HAJI0 IEPEBECTH HAIly OCTPOCHHYIO MaTEMaTHUECKYIO0 MO/IENb HAa paboUuil JIUCT
Excel. [lns 3Toro cienyer onpenennuTh, B KaKux sueikax OyayT pacmojiaratbces
IIEpPEMEHHBIE PEIlIeHUs, 3aicaTh B Hy>KHbIE TYCiKU (GOpPMYJIbl, IO KOTOPHIM OY-
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YT BBIYUCIATHCA 1iesieBas GyHKIUSA U QYHKIIUM OTpaHUYEHUM (JIeBble YacTH Or-
paHWYEeHUI), HaJI0 3alucaTh B OTAC/bHbIC SUYECHKHU 3HAUCHHS MPABBIX 4acTEeH Or-
paHnueHui. Bcro 3Ty COBOKYITHOCTh 3Ha4eHMI U (OpMYII, 3alIMCaHHBIX Ha pado-
yeM JINCTE, Ha30BEM MAaOAUYHOU MOOEbIO.

Jlnst TabMyHBIX MOZeNel 3aja4 ONTUMM3AIMU HE CYIIECTBYET OOUIenpH-
HATBIX KAHOHOB MX MOCTpOEeHUs. BOT HEKOTOpbIe peKOMEHAAIMH, KOTOpble 00-
Jervar jajgpHelnee npuMeHeHne cpeactsa Nouck peweHus.

¢ 3HayeHHs NIEPEMEHHBIX PACIIONAraroTCs B OTAEIBHBIX SYE€Kax U Tpyl-
NUPYIOTCS B OTJENbHBIN OJIOK siUeeK.

¢ KaxxioMy orpaHMYEHHUIO OTBOJIUTCS OTJIENIbHASI CTPOKA WK CTOJIOel] Ta0-
auipl. OrpaHyeHus rPyINIUPYIOTCS B OTAEIbHBIN OJIOK sSYEeK.

¢ XKenarenapHo, yTOOBI STYEHKH, COEPIKAIIIIE TIEPEMEHHbIC U 3HAUYCHUE 11e-
7eBoi (PyHKIIMH, a TAK)KE BCE OTPAHUYCHHUSI, UMEJH 3ar0JIOBKH.

¢ Koappuumentrl neneBoil pyHKIMU TOJKHBI XPaHUTHCS B OTIEIbHOU
CTPOKE, pacrnojiarasich HEMOCPEACTBEHHO MOJ WM HaJ COOTBETCTBYIOIIMMHU Iie-
pEMEHHBIMU; (pOopMyJIa JJIsl BBIYUCICHUS 1EeTEBON (HYHKIIMU JOJIKHA HAXOIUTHCS
B COCEJTHEU STUCHKE.

¢ B xaxol cTpoke orpaHMYeHUi 3a sUeKaMu, cojaepKaimuMu Koddpdu-
LIMEHTHl TAHHOI'O OIPAHMYECHHUS, CIEAYET sYElKa, B KOTOPYIO 3allUCHIBACTCS BBbI-
YUCJIEHHOE 3HaueHHe (PyHKIUU OIpaHUYEHUs (3HAUEHME JIEBOM YacTU OrpaHuye-
HUS). 32 HEW MOXKET CJIeJIOBaTh S4Y€iKa, B KOTOPOH CTOUT COOTBETCTBYIOIIUI
3HaK HEpABEHCTBA WJIM PAaBEHCTBA OIpAaHUYEHUS, a 3aTEM sYeiKka, coaepikaias
3Ha4YE€HHE NPABOM YacTh orpaHudeHus. JKeaaTenbHO, 4TOOBI MpPaBble YACTU Orpa-
HUYEHUN OBbUIM KOHCTaHTaMH, a He (opMysiaMu. J[OMOJTHUTENBHO MOKHO MMETh
SYEUKYy, B KOTOPOW BBIYMCIIEHA PAa3HOCTb MEXKAY 3HAYCHUSMH JIEBOW U IIPABOU
4acTel HEPaBEHCTBA.

¢ VYClI0BUSL HEOTPULIATEIBHOCTH MEPEMEHHBIX DPEIIEHUS HE 00s3aTelbHO
BKJIFOUATh B TaOJIMYHYIO MOZelb. Kak nmpaBuiio, OHU OIyCKAaIOTCS U YKa3bIBAIOTCS
HETIOCPEACTBEHHO B JIMAJIOTOBOM OKHE cpezcTBa NOUCK pelueHus.

B pesynbrare BBINONHEHHS 3TUX PEKOMEHJALUK BCE OCHOBHBIE KOA(P(DU-
LUEHThl MOJENHN COAEPKATCA B OTAENIBHBIX SUEHKAX, MOAITOMY MX JIETKO H3Me-
HATh, He MeHsI hopMmya Mojaenu. biiaromapst rpynmupoBaHUIO YIIPOIIAeTCs pado-
Ta co cpeactBoM MOMCK peLleHuUs, MOCKOIbKY [Tl YKa3aHUs IEPEMEHHBIX HITH
OTrpaHMYEHUN MOXXHO HCIOJIb30BaTh OUANA30HbI sA4eeK, T.€. 3aaBaTh IEpEMEH-
HbI€ M OIPaHUYEHUS I'PYIIION, a HE M0 OTAeNbHOCTH. Hannuue 3arosoBkoB cue-
JaeT MOHATHOM 3Ty TaOJIMYHYIO MOJENb HE TOJIBKO BaM, HO U IPYTHM JIFOJISIM.

[Tpumep TabaMUHON MOAENH IJIs HAIIEH 3aayM MoKa3aH Ha puc. 1. 3mech
3HAYEHHs MEPEMEHHBIX PEIICHHs 3amucaHbl B suelikax B4 u C4 c¢ coorBercT-
ByIOIIMMU 3arojioBkamu B siueiikax B3 u C3. Brauane 3nauenusi nepemenmnvix
npouzeonvHule. Koappuumentel, crosime nepesn nepeMeHHbIMU B Gopmyre 1e-
neBoit pyHkimy, 3anucansl B suekiku B8 u C8, a camo 3HaueHue 11emmeBoil hyHK-
MU BbIYUCISETCS B sueiike D8 (COOTBETCTBYIOIIME 3aroJIOBKM 3alMCaHbl HAJl
stuMu  siuerikamu). Hwxe B nuamazone B11:C17 3anucanbl ko3 @UIIMEHTHI
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GbyHK1Mil orpannuenuii, B quanazoHe D11:D17 BeruncasioTcss 3HaU€HUS JIEBBIX
yacteil orpannyeHuii, B quanazone El11:E17 3anucanbl 3Haku HEpaBEHCTB Orpa-
HU4YeHUHM, a B auana3zoHe Fl1:F17 — 3HaueHus npaBbIX 4acTel OrpaHUYCHMUI.
Haxkowner, Buu3y B cTpoke 20 mox «JIeBsIM» 3aroyioBkoM PelleHue erie pa3 mo-
BTOPEHBI 3HAUEHUS TIEPEMEHHBIX U 1I€JIEBON (PYHKIINH.

A B G D E

1 MpouzeoacTEEHHEIN NAaH gna zaeoga "Oaumn”

2 MepemeHHbIe peweHHAa

3 ®1 K2

4 100 100

5

6 Ko3hduumeHTsl LeAeB0i YHKUMKM  |3HaYeHME LeneBoi dyHKLMK

7 cl c2

8 2000 2500 4350000

9

10 | OrpaHuyeHna Hoadduunentel Jlepan yacte Mpagaa YacTe

11 |Mpon3soacTeeHHoe 1 1 200 <= 500
12 |2-e mapKeTUHroBoe 0 1 100 <= 150
13 |Coippe 1 0,03 0,1 15 <= 50
14 |Colppe 2 0,07 0,08 15 <= 30
15 |Coipbe 3 0,04 0,07 11 <= 25
16 |HeoTpuuaTenoHoCTb o] 1 100 >= 0
17 |1-e MapKeTHHrosce 1 0 100 >= 200
18

13 x1 H2 H

20 PeweHue 100,007 100,007 450000

21

Puc. 1. Tabnuunas mooens 015 8biuuUcieHUs NPOU3B0O0CMBEHHO20 NIAHA

®opMyJIBI, IO KOTOPBIM BBIMOJIHSAIOTCS BCE BBIYMCIEHUS Ha JaHHOM pabo-
94eM JIMCTE, MTOKa3aHbl HA pUC. 2. I BBIYMCICHUS JIMHEHHBIX (QYHKIMHA TOIXO0-
aut Gyukinus CYMMMPOU3B(maccuB1;MaccnB2), kotopasi CyMMUPYET T10-
HapHble MMPOU3BEACHHS DJEMEHTOB JBYX IHANA30HOB, 3aJaHHBIX apryMEHTaMH
byHKIIAN maccuB1 U MaccuB2. Hampumep, dbopmymna
=CYMMIMPON3B($B$4:$C$4;B8:C8), Buiuncisionas 3HaYeHUe LEIEBOM
¢byukuuu B sueiike D8, skBuBaneHTHa Takoi Gopmyie: =B4*B8+C4*C8. Ab6co-
morHble ccouiku $B$4:$C$4 na nuanazon B4:C4, comepxammii 3HaYeHUs I1e-
peMeHHBIX x/ W X2, CIOENaHbl JUIi TOTO, YTOOBI MOYKHO OBLIO CKOIHPOBATH 3Ty
dbopmyny u3 sueriku D8 B siueitku D11:D17 nns BeruncieHns J€BbIX 4acTe He-
PaBEHCTB, T/IC TAK)Ke YYaCTBYIOT 3HAUCHHS IEPEMEHHBIX PEIICHUS.

A B C D E

1 MNpounseoacTEEHHBIA NAaH gns sasoga "Onumn"

2 MepemeHHble peledna

3 x1 x2

4 100 100

5

6 KoaddrumeHTsl LeneBoi gyHKLMK 3HaueHKe UeneBoi ByHKUKMK

7 cl c2

8 2000 2500 =CYMMMNPOM3IB(B4:C4;B88:C8)

9

10 |OrpaHuyeHHa HKoapduurentsl JNesas vacte Mpasaa yacTe
11 |MpOM3BOACTEEHHDE 1 1 =CYMMMPOM3B(SBH:SCH4;B11:C11) <= 500
12 |2-8 M3OHETHHIOBOE 0 1 =CYMMMPOM3B(SBH:SCH;B12:C12) <= 150
13 |Coipbe 1 0,05 0.1 =CYMMMNPQOKM3IB(SBHA:5CH4;B13iC13) <= 50
14 |Cbipbe 2 0,07 0,08 =CYMMNPQOKMIB(SBHA:5CH4;B14:C14) <= 30
15 |Cbipbe 3 0,04 0,07 =CYMMMNPQOKM3IB(SBH:5CH4;B15:C15) <= 25
16 HeoToMUATENEHOCTE 0 1 =CYMMMPOM3IB(SBHAISCO4BLAICLE) »= 0
17 1-8 M3pHETHHIOBOE 1 0 =CYMMMIPOM3IB(SEHAISCOLBLTICLT)  »= 200
18

19 x1 X2 H

20 |Pewenne :CIJ/IHCA3OEAHHbI;I(E4)2]&“T" :CD/IHCA:‘OEAHHbI.;I(CZHZ]&”T" =D8

21

Puc. 2. @opmynvt mabauunou mooenu

JleBble yacTU OTrpaHMYEHUH, MMOCKOJIbKY ATO JHHEWHbIE (PYHKIIMH, TaKkKe
Beruucisitores ¢ nomorsio Gyrkin CYMMIPOU3B. [laxe eciu 3To npocThie
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orpannueHus tuna x2 <150, koropele 31ech npeacTaBisitoTes kak 0*x1 + 1%x2
<150 (orpanuuenue 2 Ha puc. 1).

OOparutre BHUMaHUE HA TO, YTO OTPAHMYCHUS CTPYNIHUPOBAHBI MO THUITY
HEPaBEHCTB — CHauaja UJIyT OrpaHUYCHUS TUIMa <=, a 3aTeM Tuna >=. KoHeuHo,
MOPSAOK MPEACTaBIEHUS TUX TPYIII HECYIIECTBEHEH.

Cyl1iecTBEHHO caMO HaJlUuue TPYIT OJHOTUIHBIX OTPAHUYEHUM, YTO IO-
3BOJIUT B JajbHEHIIeM 3amaBaTh X B cpenctBe NMOUCK pelleHus He 1o oT-
JIENIbHOCTH, a 1eJ10M rpynnoil. 3Haku HepaBeHCTB B nuanazone E11:E17 BcTasie-
HBI TOJIBKO JUIS TOSICHEHHSI OTpaHW4eHHi, cpencTBo NMOMUCK pelueHuAa ux He
ucrnonb3yer. 3ato cpeactBo NMOUCK peLlUeHUs HCIob3yeT 3arojIOBKU CTPOK,
COJIEpIKAIlUX OTpaHUYEHUs (MCIIOIB3YET B CBOMX OTYETaX, Kak MOKa3aHOo J1ajiee).
[TosToMy pexoMeHyeTcs aBaTh OoJiee COAEpKaTeNIbHbIC 3ar0JIOBKH, JaXe YeM
TE, YTO MOKa3aHbl HA puc. 1 B stuciikax Al11:A17. Hanpumep, Takue: OrpaHuye-
HUe Ha ob6bem npouniBoacTBa, MapKeTVIHI'OBoe orpaHnyeHue uinu Or-
paHu4YeHue, He 3Hal0, OTKyAa OHO B3ANOCb. C apyrov CTOPOHBI, 3ar0JIOB-
KA HE SIBIISIOTCS 00S3aTENbHBIM 3JIEMEHTOM TaOJUYHOW MOJENTH — CPEICTBO
NMouck pelleHUa npekpacHO BBIYUCIUT pPe3ylbTaT U 0e3 HHUX. 3aroJIOBKH TI0-
JI€3HBI J1s1 JOKYMEHTUPOBAHUSI MOJIEIH.

Ecnu BbI He 3HaeTe, kak 0ToOpa3uTh Ha padboyem nucte Excel popmysl, a
HE 3HaueHUs (Kak Ha puc. 2), TO 3TO JenaeTcsa Tak. Hajgo BBIIOIHUTH KOMaH]y
CepBuc->llapameTpbl 1 B OTKpHIBIIEMCS A1ajoroBoM okHe NMapameTpbl Ha
BKIagake Bua ycranoButh ¢uiaxkok popmMynbl. OtobpaxkeHue GopMysT MOXKET
0Ka3aThCs MOJIE3HBIM, MOJIE3HO Tipu oTiaake moaenu. B Excel 2007 u Boilie oTo-
Opaxxenne ¢opmyn ocymectBiusiercs dYepe3 MeHio I[lapamerpsr Excel-
>D,OI10]1HI/1Te.I1bHO, Bbl6|/|paﬂ ana gaHHoro Jincrta NokasbiBaTb d)opMy-
Jibl, @ HEe UX 3Ha4YeHuns

MapameTpet Excel

[10KATHEATE SHAUEHIS TOHER ABHHBX NPM 1 ykazatens -~

OcHoetsie
N3 A4EEK € MPUMEYAHUAMY NOKAZEIEATE:
DopMyAE ) HU NPUMEYZHNG, HI MHAMEATOPE
@) Tongke 3T en B
R —_— & Tongke MHAMEATOPE (W ECMAEEAWME MPUREYaHIA]
© npumedanua u uHZUKaTOPE!
Coxpaneiie

| I | MoKasaTh NapamMeTPsl ANA cReayrowed kunr:  ([x olimp.xls |

T [MoKATHIEATE FOPHIOHTANEHYKD NOADEY NPOKPYTEN

MoKasHBATE EENTHKANBHYK NOADCY APOKPYTEN

Hppensonias MokaskEaTe APALIHKN AMCTOE

LIEHTp yMpaENEHUA BEzanacHD Ter [PyNNUPOEATE AaTH B MEHIO AETOGUALTRA
A oéwekToR NokazHEaTE:

Paeypest ®

O ckpeiTh 0BBeKTH

MokasaTh NapamMeTpsl ANA CleAyIowero aucra: oy Muerl ~

MoKaskHEATE ZAr0AOEKM CTPOK W CTOABUOE

] Nokaseieats dhopryas, 3 He UX SHAUEHIG

[] Dokazsieate paséuerie Ha CpanmLsl

MoKkazbIEaTE HYIM B SHEHKAX, KOTODEIE COAZRKAT HYAEEIE SHAUEHUA
n

MokaskEaTE caTky
Us=T aukuii cemin |5 v
®opmynst

BYAIOLMTE MHOTOMOTONHEIE EBIMHCAEHHE

YNE10 NOTOKOE BEIMMLIEHHIT

AMEBONEL CTRYKTYPE [MPVM HATMYMK CTPYKTYPE

(&) wcnonbsoEaTe BCe NPOUECCOPE AAHHOMD KOMMbIOTEPA: 2

Tpn nepecdete 310 KHur; (%, olimp.ds »

-

Teneps, korga TabauyHAsT MOJIETh TOCTPOEHA M MPOBEPEHA, MPUIILIO Bpe-
Ms ee pemuTh. [ aToro ucnonszyem Hajacrpoiiky Excelllouck peweHus. Ec-
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1 B MeHi0 CepPBMUC BBl HE HAXOIUTE OJHOMMEHHON KOMAaHIBI, TO 3TO 03HAYAET,
YTO JaHHas HAACTpoiKa He nmoakitoueHa Kk Excel. [{ns ee moakiIrOuYeHHs BBITIOJI-
nute komanay CepBuc->HaaCTPOMKWU 1 B OTKPBIBIIEMCS JHAIOTOBOM OKHE
Hapctpounku B crincke [lOCTYNHblIe HAACTPOMUKU ycranoBuTe (aaxok Mo-
MUCK peLlueHUs.

Jlnst Excel 2007 u Boiie MOUCK pelleHna Haxogutcs BO BKIaake JlaH-
Hble->Anauau3. [loakmoyenue ocymectBisieTcs d4epe3 MeHio Ilapamerpsl
Excel->HapgcTtpounku. Bolbupaem B cnucke Hapgctpounku Excel u Haxu-
MaeM KHoMKy MepenTu...

T @3

OcHoene .. =
@y Ynpaenekie HagcTpolikamin Microsoft Office.
e
opryas

Mpasanucanie Haacrpoitn
Coxpanenmne Vina Pacnonoxenue Tan Lo

AanankuTensHo

| ABBYY FineReader 9 MSExcel COM Add-In
| NakeT aHanuza
Mowak pewerus

Hagcrpaiica COM
Hagerpoiika Excel
Hagerpoiira Excel

Hacrpoiica

[T —— ]l
LizHTp yNpaENEHUA BEI0NACHOLTER Cu HTMLXLAM  Haacrpoiika Excel

C.TagMOFLDLL  Cuapr-rer

wii JQutlook] g FMNAMEDLL  Cwmapr-Ter

HaacTpoiika Excel

VIHCNEKTOR A0KYMEHTOR

Hagcrpoiika Excel

Hagerpodika Excel

WHEnekTap AokyMEHTOR

Pecypen

VIHENEKTOP AOKYMEHTOE
Naker aHanza - VBA CPVBAENJLAM  HaacTpoiika Excel
CphiTiE AMCTE C\\OFFRHD.DLL  VIHEMEKTOP ADKYMEHTOR

| Crpeimaie crpokm v crongug C\AOFFRHD.DLL  MHcnekTap AokyMeHToR

Onucanue: ABBYY FineReader @ MSExcel COM Add-In

yrpasnenne: [IERSIEEECA ) v

[Tokaxem o0IIyr0 cxemy npuMmeHeHus cpenctsa NMOUCK pelieHUs s
peLIeHUs 3a0ay JUHEHOU ONMUMUSAYUL.

Chayvasia HaJ10 MO3HAKOMHUTBCSI C TEPMUHOJIOTHEN, OTHOCSIIEHCA K CPEACT-
By MOMUCK pellueHus, T.e. HaO 3HATh, KAaK TaM HAa3bIBAIOT NIEPEMEHHBIC perle-
HUS, TIENEeBYIO QYHKIIUIO M OrpaHndYeHus. Tak BOT,

¢ TIepeMEHHBIC DPEIICHHS, TOYHEe, SUYCUKH, COACpIKAIINe 3HAYCHUS ITUX
MIEPEMEHHBIX, HA3bIBAIOTCS UIMEHAEMbIMU AYEUKAMU,

¢ sueiika, couep kaliasi 3HaUCHHE 11eJIeBON (PYHKITUHU, Ha3bIBACTCS Ye1e8oll
AYeUKo,

¢ OrpaHUYEeHUS TaK U OYJIyT HA3BIBATHCS 02PAHUYEHUSIMU.

Cxema nmpumeHneHus cpeactea MOMCK peLleHUABITIIIUT Tak:

1. [lycte Ha pabouem samcte Excel yxe co3mana tabauuHas MOJCITb 3a7adu JIM-
HEMHOW ONTUMU3ALINH.

2. Tlociie MPOBEPKH M OTJIAJKH MOJCIH MEPEXOAUM K dTaly ONTHMH3AIUH, BbI-
opas xomanay NMouck peweHus B meao CepBUC.

3. B otkpeiBmemcst auanoropoMm okHe NMOMCK pelleHUs ykaxuTe JaHHBIC, HE-
00X0UMBIE ISl TOMCKA ONTUMAJIBHOTO peleHus (puc. 3).
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A B & D E F G H
1 MpouzeopcTEEHHBIA NAaH gna zasoga "Onumn”
2 MepemeHHbIE peLWEHKMA
3 K1 x2
4 100 100 ==
6 Hoapduumedtsl ueney o i =
by 1S YCTAHOBMTE UENEEYHD AHEAKY! $04a [EEJ
7 cl i -
PaBHOH: (%) MaKcHMaNEHOMY SHaYSHHID ) sHaqeHmm; |0

g C.\ MHHHMANEHOMY SHAYEHHHD
10 OrpaHHYeHMA Ki  MateHsR aHefiu:
11 MpoM3BOACTEEHHOE |$B44:5CH4 5| [ peanonogre
12 |2-e mapreTHHrosoe CrpaHHIsHHa: MNapateTpel
13 Chipbe 1 .

el
14 |Coipbe 2
15 Coippe 3 WSMEHHTE:
16 HeotpuuatensHooTE
17 1-e mapreTuHrosoe ' Cnpaska
18

19 x1 X2 z
20 PeweHune 0,007 100,007 450000

Puc. 3. 3a0anue napamempos ons noucka peuienus

* B none YCTaHOBUTDb LieNieBYH AYEUKY BBOAMTCS aapec TUEHKH, CO-
JieprKaIiel 3HaueHue 1esieBoi GyHKIuH. [ Hamei Moieu B 3TO T0JIe CIIeTyeT
BBecTr D8, HO sydIne menkHyTh yka3arenaeM MBIIIU Ha 3TOW sYeHKe, YTOObI BBE-
CTH €€ aJpec aBTOMATUYCCKH.

* [TapameTpnr obmactu PaBHOWM auanorosoro okHa NMouck pelueHus
MO3BOJIAIOT 3aJaTh TUI ONTHMH3AIMH. B 1aHHOM cllydae HEOOXOIUMO MaKCHMHU-
3MpOBaTh 3HAYCHHUE IIeJIeBOM (PpyHKIMU. J[Js 3TOro Hy»KHO IICIKHYTh Ha Iepe-
Kj1ro4yarejie MakKCuMmanibHOMY 3Ha4YeHUIo.

* [Tone N3MeHAA AYENKM T03BOJISIET YKa3aTh SUYCHKH, B KOTOPBIX CO-
Jep>KaTcsl IEpEMEHHbBIE MOJIENM; B IAHHOM cliy4ae 3To auana3oH B4:C4.

Janee neobOxoammo 3amaTh orpanundenus. Illeauox Ha kHomke JloGa-
BUTb OTKpPBIBACT IuaroroBoe okHo [lobaBneHne orpaHUYeHus, mokasanHoe
Ha puc. 4,

* B namem npumepe B nosie CCbIfika Ha AYENKY BBOJIMM WIH yKa3bIBa-
eM Ha pabodeM JiMcTe cChUIKy Ha nuana3oH D11:D15, B cocennem mose ocras-
JIsIeM 3HaK HEepaBeHCTBa <=, a B nojic OrpaHMyYeHne BBOIMM HITH yKa3bIBacM Ha
paboueM iucTe cchlIKy Ha nuama3on F11:F15.

e [llenkaem Ha kHONKe [J0GABUTbL ¥ BBOAUM BTOPYIO IPYIITY OTpaHUYE-
uuii: B mosie Ccbifika Ha AYenky seoaum D16:D17, B cocenneM packpbiBaio-
IIeMCsl CIIMCKE BhIOMpaeM 3HAK HepaBeHCTBa >=, a B nosic OrpaHMy4yeHue Beo-
aum F16:F17. 3arem menkaem na kaonke OK u Bo3Bpaimaemcsi B JHaioroBoe
okHo MNMouck peweHus.
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A B C D E
MpouzeoacTEEHHBIN NNaH ANA zasoga "Onumn”

MepemMeHHble pelleHnA

x1

x2

HoapduumeHTol Lenes

—

Crbinka Ha AHefy

@~ oM

=]

cl

$0$11:$0415

=

2.3

X

(B

OrpaHHHEHHE:
w | | =$F$114F$15

Lo ]

[ OTHMEH ]

[ JofaemTe ]

[ Cnpagka ]

10 OrpaHHUYeHMA HKo3QPULWEHTEI

JleBaA dacib

11 MpouasoacTEEHHOE
12 |2-2 MapKeTuHrosce

12 |Cbipbe 1
14 |Cbipbe 2
15 |Coipbe 3

1
0
0,05
0,07
0,04

1

1
0,1
0,08
0,07

200 <=
100 ==
15 == 50
15 <= 30
11 == 25

16

HeoTpuuaTtensHoCTL

100 == 0

17 | 1-2 MapKeTHHrosoe 1 0 100 ==
18
13 x1 x2 z

100,007 100,007

20 Pewenue 450000

Puc. 4. 3a0anue oepanuuenuii

[locne 3amanust orpaHUYeHU NMpPU HEOOXOJUMOCTH B JUAJIOTOBOM OKHE
NMapameTpbl Noucka peleHns, KOTopoe OTKPHIBACTCS TOCE IMeTvkKa Ha
kHonke lMapameTpbl auamoroBoro okHa NMOMCK peweHUs, cienyer 3aaarh
JOTIOJIHUTENIbHBIE YCIIOBUS JIJISl IOMCKA PEIICHUSI.

[Tapamerper MakcumanbHoe Bpems, lNpeaenbHoe Yucno utepa-
umn, OTHOCUTenbHasA MNOrpewHoCcTb, [lonycTUMoe OTKIIOHeHue u
CXoAMMOCTb MOXHO OCTaBUTh 03 M3MEHEHHi, TeM Oojee uyro mapamerp [o-
NyCTUMOE OTKINTOHEHUEe HMeeT OTHOIICHHE K IEJIOUMCISHHBIM MOJICIISAM, a Ta-
pameTp CXOANUMOCTb — K HEJTUHCHHBIM MOJICIISIM.

* B nmanHOM mpumepe, MOCKOJIBKY MBI pabOTaeM € JIMHEMHOW MOJIETBIO,
HaJI0 ycTaHOBUTH (hakok JIMHeMHaa moaenb (puc. 5).

* Ecnu B Mojienu yCJIOBUSI HEOTPUIIATEILHOCTH HAJIaraloTCsl Ha 8ce mepe-
MEHHBIC, CJCIyeT ycTaHOBUTH (iakok HeoTpuuaTenbHble 3HayYeHus. B
HallleM NPUMEPE YCIOBUE HEOTPUUATEILHOCTH HAJIAraeTcsl TOJbKO HAa NEPEMEH-
HYIO X2 MOATOMY 3TOT (DJIAXKOK MBI HE YCTaHABIMBAEM.

» Onaxxok ABTOMaTM4YeCKOe MacluTabupoBaHUEe peKOMEHIYEM YC-
TaHABJIMBATH BCET/IA.

* Eciiu xoTuTe mMpOCHeNUTh KaXIyH0 UTEpaAlMI0O Mpoliecca BBIYMCICHUS,
ycranoBute (Quaxkok lNMokKasbiBaTb pe3ynbTaTbl utepaumn. Eciu xoture
cpa3y MOJy4UTh PE3yJbTAaT BBHIYMCICHHM O€3 MOATISABIBAHUS B BBIYUCIUTENb-
HYIO KyXHIO, HE YCTAHABIIMBAUTE 3TOT (PIIAXKOK.

* [lepexitouatenu, pacrnoyiokeHHbie B obOnactsax OueHkn, PasHocTw,
MeToa nowucka, npenHa3HAYCHBI U HEMHEHHBIX Mojeneld. [loaTomy ceituac
MBI X OCTaBJIsieM 0€3 BHUMAaHHS.

* [lemyok Ha kHomke OK Bo3Bpamiaer B amanorosoe okuo lMouck pe-
LUeHnA.

[Tocne 3aganusa HEOOXOAMMBIX JaHHBIX (YKa3aHUs SUYCHKH, COJepIKallleH
dbopmyTy A BEIYUCIICHHS 1I€TIEBON (PYHKITUH, SIY€EK, B KOTOPBIX HAXOMSTCS Tie-
pEMCHHBIC, U 3aJIaHUsI OTPAHHUYCHUH ) MCIIKHUTE HA KHOTIKE BbINOMHUTD.
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CpenctBo OUCK pelleHUs BHIMOIHICT ONTUMHU3AIMI0. B mporecce
BBIYKCIICHUN B CTPOKE COCTOSIHUSA OTOOPAXKAIOTCS YUCIIO UTEpalMid U 3HAYEHUs
1eseBor (PYHKIMHU MpH 1epedope MHOKECTBA JOMYCTUMBIX PEIICHUN 3a1a4u. JTa
I/IH(l)OpMaIII/ISI MMO3BOJCT CJICAUTb, KaK IMMPOABHUIacTCsda IMPOHECC OINTHMH3AIUU
OO0JIBIINX MOI[CJ'IGﬁ, 1€ OH MOXKET AJIUTHCA JOCTATOYHO AO0JITO.

ITocne oxoHuaHUA pa6OTI>I Mowuck pelweHNA BhIBEACT Ha 