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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, MecsiyHbin 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 KpaH Jualio-
roBoe okHo Pe3ynbTaTbl NnoMcKa pelwieHus (puc. 6), B KOTOPOM MOXKHO yKa-
3aTh, OOHOBUTH JIU UCXOJHYIO MOJIeNb (T.€. 3aHECTU JIU B SYEUKHU 3HAUYEHUS OI-
TUMAJIBHOT'O peH_IeHI/ISI) 1 CO31aBaTh JIU OTYCET.

A e = = s s ::..]
1 I'Ip\:g. SRR h—‘i
2 ] -

= | MakCHManEHOE Epets ! 100 CEKYHA

3 x1 | A

2 | MpeaensHoE WCHD HTepaumi: | 100 |

3 | CTHOCHTENEHEA NOrpELHOCTE: D,DDDDDI JarpysHMTE MOAENE. ..

6 HoadduumnedTs| —

- al AonycTHHOS OTKNOHEHHE! 5 e COXpaHHTE MOAENE. ..

2 | CHOAMMOCTE ! D,DDDI Cnpagka

:2

TNHHERHaA Moaens ABTOMATHHECKOE MACILTAOMPOEaHHE
OrpaHuueHus

11 MpowssocgcTeEHHOE

=
=]

| [ HeoTpuuatensHee sHaqetna [ | MoKasbiBaTh pEsyNbTATE HTEPAWUKA
| OueHik PazHocTH MeToa noMcka
12 [2-8 MApKETUHIOBOE [

13 |Coippe 1
14 |Coipbe 2

(&) nvHediHas ) npsbie (%) HetaToHa

) KE3ApATHIHas () ueHTpansHeIe () CONMPAKEHHEIX [PAAHEHTOE

15 |Colppe 3 0,04
16 |HeoTpuuaTenbHOCTD
17 |1-8 mapHeTUHIoBOE

0,07 11 == 25
1 100 == 0
0 100 == 200

b

13 %1 %2 z
20 |Pewenue 100,007 100,007 450000

Puc. 5. [luanozosoe okno Ilapamempol noucka pewienus

JlnamoroBoe okHo Pe3ynbTaTbl MOUCKA pelleHus coolmaer o 3a-
BepleHuH noucka (cM. puc. 6). Eciu ontumanbHOE pelieHrne HaijeHo, B AUaio-
roBoM OkHe Pe3ynbTaTbl MOUCKA peLleHUsA JT0KHO 0TOOPa3UuThCs COoOOIIe-
nue PeweHue HanpeHo. Bce orpaHu4yeHus v ycrnoBusi onTUMaribHO-
CTU BbINOJfIHEeHbI. Eciau noiydeHo Takoe cooOleHne, MOKHO MM COXPaHUTh
HaﬁﬂeHHOG pCUICHUC, BI)I6paB COOTBGTCTBYIOHII/Iﬁ mapameTp, Uin 0T6pOCI/ITB €ro,
BbIOpaB mapameTp BoccTaHOBUTb ucxoaHble 3Ha4veHuUs. B pesynberate
sAYeliKaM NEpPEeMEHHBIX OyIyT BO3BpAIllEHbl 3HAYEHUsS, KOTOPHIE B HUX HAXOAU-
JTMCh 10 3amycka mporpammbl NMOUCK peweHus. CymecTByeT BO3MOKHOCTD
TAKKC IIOJIYUHUTH TPHU THUIIA OTUCTOB O PCIICHUHU. Ka}KI[Hﬁ OTUCT BBIBOIAUTCA Ha
HOBBIN JTUCT paboueill KHUTH.

16



A B C b E
MNpouzsogcTEEHHBIA NnaH gns sasoga " Onumn”
MepemeHHbIe PELUEHMA
®L K2
257,1428571 150

HOSQMUMEHTbI LENEBOM BYHRUMK 3HaYEHME LeneBOH gy HRUNK
cl c2
2000 2500 8859285,7143

SN O TV VR

o

w

10 |OrpaHHyeHuA Peaynbrars i e HHA 5‘53
1 ! - "

11 MpowssoacTeeHHoe Pellierne HafaeHo, BCe orpaHHHeHA i YCnoeHa

12 |2-e mapHeTvHrosoe ONTHMANEHOETH BEINOAHEHE!, Tun oTueTS

13 |Coipee 1

14 |Coipbe 2 () COXpaHITE HARAEHHOE DRLWEHHE

el 5 ~
15 |Colpee 3 {_) BOCCTAHOBKTE MCXOAHBIE SHAHEHNA

16 |HeoTpuuaTeNBHOCTE

17 |I-e mapxeTvHrosoe [
18

13 w1 %2 z

20 |Pewedue 257,141 150,007 889285,7143

O 1[ OTHEHS J{ COXpaHHTE CLEHAPHHA. .. ][ Cnpasga ]

Puc. 6. Ycnewnoe 3asepuenue pewenus 3adauu onmumuzayuu
B nameMm npumepe pelieHHe HalWIeHO, OHO MOKa3aHO Ha puc. 6: Hamo
npousBoauTh 257,14 T kpacku A u 150 T xpacku b, mpu 3TOM Oyner monydyeHa
npuObLTL B pasMepe 889 285,17 py6. B muanoroBom okae Pe3ynbTaTbl Nouc-
Ka peLleHUA Mbl TaKKe yKa3alid, YTO HaJl0 CO3/1aTh OTUYETHI.

IV. Tenepr nmokaxeM, 4TO J1eaaTh AAJbIIE C MOTYYEHHBIM «KOMIBIOTEP-
HBIM» PEIICHUEM, U KaK Ha €ro OCHOBE HAMUTH «HACTOSIIEE)» PelIeHre MPoOIeMbI.

Urak, pemieHre mareMaTu4eckor MoOJeNu noaydeHo. Hy u 4to ¢ HUM
Janblie JenaTh — OeroM OekaTh BHEIPATH B kH3Hb? Her, Oexarh moka paHo.
Hano BCOMHUTB, YTO MBI MOJYYWJIM PEUIEHUE TOJIBKO JJI MoOoenu peanbHOU
npoOeMbl, a HEe pellleHne caMoil nmpobiembl. B mpoiecce moctpoeHuss Moaenu
ObLIM clenaHbl pa3IMyYHbIE JOMYIIEHHUs, YIPOILAIOIINE PEAIbHYI0 CUTYaIMIO, B
pe3ynbTaTe 4ero Mbl CMOTJIHM €€ (popmanu3oBaTh. 3aBUCUMOCTH, 3a(pUKCHPOBaH-
HBIE B MOJIEJIH, TOJIBKO MPUOIMKEHHO OTOOpaX)aroT peaibHbIe 3aBUCUMOCTH Me-
KAy (PakTopamMH U MEepEeMEHHBIMHU pelieHust U 1eibio. Hamu 3Hanus gakropos,
BIUSIIONINUX HA 1ENb, 3USIOT MpoOelaMu — 3HAaYeHUsI MHOTUX [apaMeTpoOB MOjie-
JIM MBI 3HaEM TOJIbKO MpuOmkeHHo. Hy, a eciu peanbHble 3HaYEHUS TapaMETPOB
XOTs ObI HEMHOTO OTJIMYAIOTCS OT T€X, KOTOPBIE 3aJ0KEHBI B MOJIENHU, TO Ha-
CKOJIbKO MOKET U3MEHUTHCS PEIlIeHUE U U3MEHHUTCS JIh BOoO11e?

Ha 3Tu 1 nonoGHbIe BONPOCHI JOJKEH AaTh OTBEThI aHAIU3 MOJIYYEHHOTO
pemienus. Ha «HaydHOM» A3BIKE ATOT aHAJIW3 HA3BIBACTCS AHATUIOM YYBCMBU-
menvhocmu peuwienusd. OH MPOBOJUTCS MOCIIE MOJYYEHHs] ONTUMAIbHOIO pellle-
HUS MaTEeMaTHYECKOW MOJIENH U JaeT BAXHYIO WH(DOPMAIHIO, KOTOPYIO MOXHO U
HY>KHO MCIOJIb30BaTh MPU MPUHITUH PEIICHUS B PEATbHON CUTYyaIUU.

a. AHanM3 YyBCTBUTEJIBHOCTH JOJKEH J1aThb OTBETHI Ha CIEAYIONIUE
BOIIPOCHI.

¢ B kakux mnpenenax MOryT U3MEHSATHCS MapaMeTpbl MOJIETIH TaK, YTOOBI
COXPaHWJIOCH MOTYYEHHOE perieHue?

¢ Kakue orpaHuueHus CBsi3aHHBIE (T.€. JUMUTHUPYIOT (CACP>KUBAIOT) Iie-
JIeBYI0 (PYHKIIMIO), @ KaKUe OTPAaHUYCHUS HE BIUAIOT Ha perieHue?
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¢ Eciu u3MEHUTHh 3HAYECHUS MPABBIX YaCTEW CBS3AHHBIX OTPAHUYEHUM, TO
HACKOJIBKO MOXKET U3MEHUTHLCS 3HAYEHHUE 11eJIeBOM (PYyHKIIUU?

¢ Eciiv 3HaUYeHHUE KAKOW-TO MEPEMEHHOM PENICHUS PABHO HYIO, TO MPU
KaKUX YCJIOBUSX OHa MOXKET MPHUHSATH MOJIOKUTEIbHOE 3HaueHue? (Bompoc Bech-
Ma aKTyaJIeH JiJisi MOJieJiel TPOU3BOJICTBA. )

b. Cpencro MNOUCK peLUeHUA MOXET TreHepUpOBaTh TPHU BUJA OTUC-
TOB: OTYET II0 pe3yJibTaTaM, OTYET 110 YCTOMYMBOCTH U OTUET I10 Ipenesiam. Bee
NepPEUUCIICHHBIE BUIBI OTUETOB U UMEHHO B TOM (popMe, KoTopas IoKa3aHa HUKE
Ha puc. 8—10, MONCK peLueHns co3aacT TOJbKO s JUHEHHBIX MoaecH. Jlis
LEJIOYMCIICHHBIX MOJICJIEN HEIOCTYIIHBI OTYETHI M0 YCTOMYMBOCTH W MO Mpele-
JaM, a I HENWMHEHMHBIX MOJEJIEH OTYET MO YCTOMYHMBOCTH MMEET IPYTrOW BHI.
PaccmoTprum npriMeHeHnEe OTYETOB T BBITIOJHEHUST aHAIM3a YYBCTBUTEIBLHOCTH
JIMHENHBIX MOJEIEH.

c. Ha puc. 7 nokazan pabouuii nuct Excel ¢ HaiiieHHBIM perieHuEM
MaTeMaTU4eCKOW MOJieNu, a Ha puc. 8—10 — oT4YeThl, CreHepUpOBaHHbIE CPE-
ctBoM lMomnck pelueHums.

A B & D E
1 Mg AT it nnan gna aa "Onumn"
2 MepemeHHble peweHua
3 x1 X2
4 257,1428571 150
3
6 KoapduumeHTsl uenesoi pyHKUMM 3Ha4YeHWe LeneBoi GyHKUMK
7 cl c2
8 2000 2500 289285,7143
)
10 Orpanunuenna Koapduumentel Jlepan yacte Mpasana yacTb
11 MpowuseoacTeeHHoe 1 1 407,1428571 <= 500
12 |2-e mapreTvHrosoe 0 1 150 <= 150
13 |Coipee 1 0,05 0,1 2785714286 == 50
14 |Coipee 2 0,07 0,08 30 == 30
15 |Coipee 3 0,04 0,07 20,78571429 == 25
16 |HeoTpruatensHocTs 0 1 150 »= 0
17 |1-e mapreTnHrosoe 1 ] 257,1428571 == 200
18
19 x1 X2 z
20 Pewenue 257,141 150,007 889285,71p

Puc. 7.Pewenue aunevrnou mooenu ois 3a8o0a « Onumny

Lleneean Aueiika (Marcumym)
Aueiika WA WcxofHoe 3HaueHue  PesyneTat
SDS8  3HaueHWe uenesoi dyHKUMK 450000 889285,7143

M3ameHAeMblIe AYERKK

Aueiika Wma WMcxogHoe 3HaueHne  PesyneTat
SBS4 ®1 100 257,1428571
SCH4 %2 100 150
QrpaH14eH1A
Aueitka Wma 3HaueHune Lopmyna Craryc Pasnnua
SDS11  Mpowu3BoALTBEHHOE JI2BAA YacTe 407,1428571 SDS11<=5F511 He ceAzaH. 92,85714286

SD512  2-e mapHeTwHrosoe flesan 4acTo 150 SD512<=5F512 ceAsaHHOE 0
SD313  Csipbe 1/1esan yacts 27,85714286 $D513<=5F513 He cansad. 22,14285714
SDS14  Colpbe 2 Nlegad wacTe 30 SDS514<=5F514 ceAzaHHOE 0
SD$15  Colpbe 3 J1eBaA YacTe 20,78571429 5DS15<=5F515 He cBA3aH. 4,214285714
SD$16  HeoTpuuaTensHocTs flesan 4acTs 150 SDS16>=5F516 He cansaH. 150
SD517  1-e MapKeTHHroBOE NIEBaA YacTh 257,1428571 5D$17>=5F517 He cBA3aH. 57,14285714

Puc. 8. Omuem no pesyromamam
OTt4er Mo pe3ysibTaTaM MOJE3EH IS aHAIN3a YYBCTBUTEIBHOCTHU TOJIBKO

TE€M, YTO TaM SIBHO YKa3aHO, KaKU€ OTPAHUYCHUS CBA3aHHble U KAKUE HeCBA3aH-
Hble. DTH JaHHBIC MPHUBEACHBI B oTueTe B TaOiuie OrpaHMyYeHuUst B crosolie
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CraTtyc. B cronbiie Pa3Huua 1oii ske Ta0uIbl TOKa3aHbl 3HAYCHUS Pa3HOCTEH
MEK1y JIEBBIMU U MPABBIMU YaCTSIMU OTPAHUYCHUH.

M3MeHARMBIE AUSAKK

PezyneT. Hopmup. Uenesoil  [lonycTumoe JonycTumoe
Aueiika Wma 3HaueHHe  ToMMOCTE  KoadduuMeHT YBenuueHHe YmeHblIeHHe
B34 X1 257,1428571 0 2000 187,5 2000
5054 X2 150 0 2500 1E+30  214,2857143

OrpaHuyeHNA

PesyneT. Tenesan  Orpannuenune [lonyctumoe [onyctumoe
Aueiika Wma 3HaueHHe LieHa Mpagad yacTe YBENMYEHHE YMEHbLIEHHE
$DS11  MpowseoacTeeHHoe fleBanA YacTe 407,1428571 0 500 1E+30 92,857142386
SDS12  2-2 MAPKETMHIOBOE JIEBAA UaCTe 150 214,2857143 150 50 150
SD513  Coipbe 1J12BaA YacTs 27,85714286 0 50 1E+30 22,14285714
$D514  Coipbe 2JleBan yacTs 30 2857142857 30 6,5 4
$DS15  Colpoe 3 flegan vacTs 20,78571429 0 25 1E+30  4,214285714
SD516  HeoTpHUATENbHOCTE /IEB3A YacTs 150 0 ] 150 1E+30
$D517  1-e MapKeTMHroeoe J1eeadA YacTb 257,1428571 0 200 57,14285714 1E+30

Puc. 9. Omuem no ycmoiiuueocmu

d. bonee cymiecTBeHeH aJisi aHANIKM3a YyBCTBUTEILHOCTH OTYET IO YC-
ToyrBOCTH. B Tabnuiie M3MeHsieMble AYEeMKN 3TOro oT4yeTa MpUBEICHA WH-
dbopmanus 0 3HAYCHUSIX U3MEHSIEMBIX STUCEK:

4 aJipeca N3MEHSIEMBIX SYEEK;

¢ X UMeHa (Co3JaHHBIC 3apaHEe WU COCTABJIICHHBIC U3 3aTOJIOBKOB CTPOK
U CTOJOIIOB, HA MIEPECEUCHUU KOTOPBIX HAXOIATCA M3MEHSIEMbIE STUCUKH); €CIU
UMEH HET, TO 3TO IO0JI€ OCTAETCS MyCThIM;

4 3HAYCHUS MMEPEMEHHBIX B ITHX sUYeiiKax, HaliieHHbIe cpencTtBoM Monck
pelueHus;

¢ HOPMUPOBAHHASL CIMOUMOCHb — MO HEYOAYHblll Nepesoo MmepmMuHa
«reduced cost», KOmMopwili MONCHO nepesecmu KaKk «yeHda, KOmopas yMeHbulaem
yenesyro gyukyuton. Ona nokasvigaem, Kaxk UMEHUMCS ONMUMAIbHOE 3HAUEHUe
yenesou QyHKyuu npu 8vinycke npooyKyuu, KOmMopou Hem 6 ONMUMAIbHOM Nid-
He. B Hawem cnyyae onmumanvHulil NIAH Npeonoiazaem 6vinycKk 000ux 8udos
KPAcoK, NOIMOMY UX HOPMUPOBAHHASL CMOUMOCmy pasna Hymo. Eciu 6vl onmu-
ManbHoe 3HaueHue Kakou-iubo u3 HeuzsecmHulx Oul10 pasHo Hymo (x;=0), a
HOPMUPOBAHHAS CIMOUMOCHb PABHANACH Obl, Hanpumep, —3, Mo NPuHyOUumeIbHbli
8LINYCK 2-X eOuHUy 3moil nepemMenHol X; (m. e. 00basieHue H08020 02PaAHUYEHUs
X; > 2) npugen 6bl K u3MeHeHUulo (yMeHbulenuro) yeaesou Gynkyuu Ha 2*(-3) = -6
eounuy. Ommemum, 4mo u3 pageHcmeda Hyal0 ONMUMATbHO20 3HAYEHUS Heu3-
8eCMHOU He clledyem asmomMamuyecKku, Ymo ee HOPMUPOBAHHAS CIMOUMOCTb O)-
oem omaU4YHA OM HYJIS,;

¢ 1eseBoit ko3 duImeHT — Kod(PGUIMEHT, CTOAIIUNA TTPU JaHHON U3Me-
HSEMOM MepeMeHHOo# B (hopMyIie 1eneBol HyHKIUY;

¢ 3Ha4yenus B crosbuax JonycTumoe yBenuyeHue u [Jonyctumoe
YMeHbLUEeHUEe TTOKa3hIBAIOT, B KAKUX TMPeIesiaX MOXKET U3MEHSTHCS IeJIEBON KO-
3¢ PuUIMeHT Mpu YCIOBUHM, YTO HAWJIEHHBIC 3HAYCHHS MEPEMEHHBIX OCTAHYTCS
HEU3MCHHBIMH.

B ta6nuie OrpaHnyeHuns npuseacHa nadpopMaius 00 OrpaHHYCHHUSX

¢ ajipeca SYeeK, Ha 3HAYCHUS KOTOPBIX HAJI0KEHBI OTPAHHYCHHS,
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¢ X UMeHa (Co37aHHbIC 3apaHEe UM COCTABJICHHBIC U3 3aTOJIOBKOB CTPOK
U CTOJIOIIOB, HA MEPECCUCHUN KOTOPBIX HAXOASATCS HM3MEHSEMbIC SUCHKH); €CIIU
UMEH HET, TO ATO TOJIE OCTAETCS IMyCThIM;

¢ 3HAYCHMS B OTHX suckiKkax, HaiiieHHBICe cpeacTBoM MOUCK pelieHuUs;

¢ menesas yeHa TOKA3bIBAET, HACKOJIBKO M3MEHHUTCS 3HAUYCHHE IEJICBOU
(GYHKITMH, €CIM Ha eUHUIY U3MECHUTCS 3HAYCHHE MPABOW YacTH JTAHHOTO Orpa-
HUYCHUS, TEHEBas IIeHa OTJIMYHA OT HYJISA TOJBKO TOTJ/IA, KOT/a JaHHOE OTPaHU-
YCHHE B ONITHUMAJILHOM PEIICHHUH SIBJISICTCS CBSI3aHHBIM (M PEIICHHE HE BBIPOXKIIC-
HO);

¢ 3HAUCHUS MPABBIX YaCTECH OTpaHUYCHUH;

¢ 3HaucHus B cTosOnax flonyctumoe yBenuyeHue u [lonyctumoe
YMEHbLUEHWUEe TI0Ka3bIBAIOT MPE/IeIIbl H3MEHEHUS NIPABOM YacTH OIPaHUYCHUS, B
KOTOPBIX JCHCTBYET MPHUBEICHHOE 3HAYCHWE TEHEBOU IICHBI JIAHHOTO OTpaHUYe-
HES .

Haubonee BaXHBIMH JaHHBIMU JJI aHAIHM3a YyBCTBUTECIHHOCTH B 3TOM
OTYeTE SIBISIOTCS HOPMHPOBAHHBIE CTOMMOCTH W TEHEBBIC IICHBI, IPHUMECHECHHE
KOTOPBIX PACCMOTPHUM HIDKE. Bajicho ommemumsb, 4TO 3HAYCHHUS TCHEBBIX IIEH
TIOJICYMTAHBI B MPEATIOIOKEHUH, YTO U3MEHSCTCS 3HAUYCHUE MPABOM YaCTH TOJBKO
00H020 OTPAHWYCHUS TPU YCIOBUM TMOCTOSHCTBA BCEX OCTAIBHBIX MapaMeTpPOB
MOJICIIH.

B oTdere 1o mpezeamM mokazaHo, B KaKHX Ipejeiax ¢ y4eTOM BCeX orpa-
HUYCHHH MOTYT H3MEHATBhCS IEpEMEHHbIC (3Ha4YcHHsS B CTOj0Iax BepxHun
npeaen u HWXHMKU npeaen) u kakwe Mpu STOM 3HAYCHUsS OyIeT NMPUHUMATD
neneBass GyHKiusa (3HaueHus B croiaOiax LleneBon pe3ynbTtaT). OTMmeTnM,
9TO €CITM Ha 3HAYCHUsS MEPEMEHHOW HE HaJlararoTCsl SBHBIC OTpaHHYCHUS, 3a-
JIAlOIIKE €€ BEPXHIOW (MJIM HMKHIOI0) TPaHHMILy, TO B CTOJI01aXx BepxXHUn npe-
aen u LleneBoun pesynbTat (iin HMxHUn npeaen u LleneBon pesyrnb-
TaT) Uit 9TOU TIEpEMEHHOM OyayT CTOsATh 3HaUeHus ooy #H/[.

Lienesoe
Aueiina Wma 3HaueHue

sDs8 3HaYeHWe Uenesoi pyHHUMM  889285,7143

UameHAemoe HuKHMA Lenesoi BepxHui Lienesoi
flueiika Wma JHaueHue npegen pesyneTat npegen pesyneTat
SBS4 x1 257,1428571 200 F75000 257,1428571 889285,7143
SC54 ®2 150 -1,10845E-10 514285,7143 150 BB9285,7143

Puc. 10. Omuem no npeoenam
HauyHnem aHanu3 4yBCTBUTENIBHOCTH JUIsl HallIero npuMepa. Bo-nepBbix,
3aMETHM, YTO MEPEMEHHBIE PEIICHUs HYJEBbIE 3HAYEHHS! HE NMPUHUMAIOT, U 3TO
oOneryaer Hamry >ku3Hb. PaccMoTpum orpannyenus. [lepBoe orpanuuenue, 3a-
Jaronee MpeaebHbI 00beM MPOU3BOJICTBA, JTUMUTHUPYIOIMNUM (CBSI3aHHBIM) HE
apisiercsi. OTCroa ciaeayeT NpoCcTOM BBIBOJ, UTO TAKOM MPOU3BOACTBEHHBIN IIaH

1 o

3HaveHns 1E+30 B ctonbue Jonyctumoe yBenuyeHue (unv flonyctumoe ymeHblueHue) Tabnuy MU3meHsemble siuenkn 1 OrpaHuyeHus no-
Ka3blBaloT, YTO AONYCKaeTCst HeorpaHWYyeHHoe Bo3pacTaHue (Unu ybbiBaHWe) 3HAa4YeHUst COOTBETCTBEHHO LienieBOro koadduumeHTa unu npasoW
YacTu orpaHUYeHus.



MOIIHOCTH 3aB0JIa 33JICIICTBYET HE B MOJHON Mepe. ITO OOJbIION «MUHYC» JdaH-
HOTO TUIaHA.

[TocMoTpuM, UTO caep:KUBAET 0ObEMBI MPOU3BOACTBA. JIUMUTHPYIOIIUMU
SBJIAIOTCSl BTOPO€ MAapKETUHIOBOE OTPaHUYECHHE U OTPAHMYEHUE IO CHIPhIO 2 (Ha
ATO YKa3bIBa€T OTYET IO pe3yJbTaTaM U HEHYJEBbIEC 3HAUEHUS! TEHEBBIX LIEH JJIs
ATUX OTrPAHUYEHUN B OTYETE MO YCTOMYMBOCTH). BIUATH HA MapKETUHIOBOE OT-
paHUYEHHUE TPYJHO, IOCKOJIbKY MPOTUB OTIIE€Ja MAPKETHHra MPOCTO TaK HE MO-
ek, JJIsl STOTO HYKHbI BECKHE 00OCHOBaHUs, a UX, KOHEYHO, HeT. Jla 3To u He
UMeeT 0c000ro cMbIcia — YTOOBI MOJHOCTBIO 3arpy3UTh MOIIHOCTH IPOU3BO/I-
CTBa, HAJO 3aIlJIAHUPOBATH €II€ MOYTH 93 TOHHBI KPaCKH, a HA TAKOE YBEJIMUYCHUE
IPOU3BOJICTBA Kpacku Tuma b «100po» HUKTO HE JACT, TaK Kak Jaxke oObeM B
150 TOHH TpyJIHO NPOJATH.

Jpyroe TMMHUTHPYIOIIEE OrPAHUYEHUE ONPEEIACTCS HATMYMEM Ha CKJIa-
Je 3amaca cbipbs 2. Pazdoepemcs ¢ 3TuM mapameTpoM. B3risiHeM Ha TEHEBYIO Iie-
HY 3TOTO OrpaHW4YeHMs1, OHA paBHa 28 571,43. D10 03HayaeT, YTO U3MEHEHUE HA
OJIHY €IMHMILYy BETUYUHBI TPABOI YaCTU JAHHOTO OrpaHUYeHus (T.e. U3SMEHEHUE
BEJIMYMHBI 3amaca Chlpbs 2 Ha | TOHHY) IpHUBENET K M3MEHEeHUI0 Ha 28 571,43
py0. BenwuuHBI TpUObLUTH (3HaUCHUS 11eneBoi GyHKimn). O4eBUIHO, 9TO B JTaH-
HOM CJIy4a€ MpHU YBEJIWYEHUM 3HAYEHUS MPABOM YacTU OTPAHUYEHHUS 3HAYEHUE
1eseBoit hyHKuu OyaeT Bo3pacTaTh, a IPU YMEHbBIICHUH — yObIBaTh. Hackob-
KO K€ HY>KHO YBEJIMYUTD 3a1ac ChIpbs 2, YTOOBI MOJHOCTHIO 3arPy3UTh BCE MPO-
U3BOJICTBEHHbIE MOITHOCTU? K coXalleHHI0, OTYET MO YCTOWYUBOCTH MPSIMOTO
OTBETA Ha 3TOT BOMPOC HE JIaeT.

[TocMoTpuMm Ha ymcio B cToj01e [JonycTUMoe yBerMyeHue s 3To-
ro orpanunyeHusa. OHO paBHO 6,5. DTO 3HAYUT, YTO, YBEIUUNBAsA 3HAYECHUE MMPABOU
YacTU OrPaHUYEHUS J10 BEJIMYHUHBI 36,5, Mbl OCTaEMCs B paMKaxX IPEXHEro peliie-
HUSI — 3HAYCHUS TIEPEMEHHBIX U IEJIeBON (DYHKIIMHN, KOHEYHO, OYIyT U3MEHSTh-
Cs, HO JIIMUTUPYIOUIUMU U HETMMHUTHPYIOIIMMU OCTaHYTCSl IPEKHUE OTpaHUYe-
Hus. Ecim ke 3HaueHue nmpaBoi 4acTy OrpaHUyYeHus OyAeT paBHO HIIM MPEBBICUT
BEJIMUMHY 36,5, TO B KQUECTBE JINMUTUPYIOLIETO B UTPY BCTYIIUT APYTO€ OTPaHHU-
YeHHUE, KOTOPOE HA JaHHBII MOMEHT HE SIBJIICTCS IUMUTUPYIOIIHM.

YTOoOBI y3HATh, YTO K€ MOJTYYUTCS MPU U3MEHEHNUU MPABOW YaCTH MSATOrO
OTrpaHHYEHUS JIO0 BENMYUHBI 36,5, Hamo omATh 3amyckaTh MOUCK pelueHus.
Wtak, BHOCHUM B suciiky F14 3naucnue 36,5 u BoiOMpacm komanay CepBuUC-
>[Mounck peweHus. B nuanoroBom okHe NMOUCK peLUeHUA HUYero MEHSTh He
Haso (cpeactBo MOUCK peLleHUs1 coxpaHseT Bce YCTAaHOBKH CBOETO TPEIbIY-
IIETO WCIOJIL30BaHMs), MOKHO Cpa3y IIENKHYTh Ha KHONke BbINONHUTL. He
3a6yp,bTe TakXe 3agaTb co3aHne OT4eTOB Mo pe3ylfibTataM HOBOIo nouc-
Ka.

Hogoe pemenue nokaszano Ha puc. 11. B atom pemenuun x/ = 350, x2 =
150 u z = 1 075 000. HOBbIM JIMMUTHUPYIOIIUM OTPAHUYECHHUEM CTAJIO MEPBOE OT-
paHUueHue, 3ajarollee MpeneabHblii 00beM mpou3BoAcTBa. Ham moBessno, uTo
MU3MEHEHHE TOJILKO OJTHOTO MapameTpa Mojienu (3HaueHUs MPaBOW 4acTH OrpaHU-
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YEHUS 110 CHIPBIO 2) YK€ MPUBEJO K PEMICHHUIO (TPOU3BOJACTBEHHOMY IUIAHY), 1€
IIPOM3BOJICTBEHHBIE MOIIHOCTU 3aBOJA 3a/J€WCTBOBAHBI IOJIHOCTHIO. B 00mem
cilydae, €ciu JEHCTBUTENIBHO €CTh HEOOXOJUMOCTh 3a/1€MCTBOBATh BCE MOIIHO-
CTH MPOU3BOJICTBA, CKOPEE BCETO, MPUIUIOCH Obl MPOBEPATH APYrHe JUMHUTH-
pYIOIIMe OrpaHUYeHUs U MPOoOOBATh U3MEHATH UX MPABHIE YACTH.
MpouzeogcTEEHHBIN NAaH gna zasoga "Oaumn"
MepemeHHble peleH1a

X1 X2
350 150

Ho3g@uUMeHTsl Lenesoi PyHKLMM 3HaUEHME LeneBoi fyHKUMK
cl c2
2000 2500 1075000

s
PHLE

Orpannuexma K Thi JeBas yacTs MNpaBas yacTs
MNpov3soacTEEHHO: 1 1 500 <= 500
2-2 MapKeTUHroBoe 0 1 150 <= 150
Cbippe 1 0,05 0,1 32,5 <= 50
Coipbe 2 0,07 0,08 36,5 <= 36,5
Coipbe 3 0,04 0,07 24,5 <= 25
HeoTpuuatencHocTe 0 1 150 == 0
1-e mapKeTuHrosoe 1 0 350 == 200

xL %2 z
PeweHne 350,001 150,007 1075000,00p

Puc. 11. Hosoe onmumanvnoe peuienue

Utak, uro Mpl uMeeM? ONTUMATBHBIM IPOU3BOACTBEHHBIM TIAHOM OYAeT
npou3BoacTBO 350 ToHH kpacku tMna A m 150 ToHH kpacku thna b. OgHako,
YTOOBI BBIOJHUTH TaKOW IUIaH, HAJAO YBEJIWYUTh MECSUHBIEC 3amachl ChIphs 2 Ha
6,5 TOHH, a MECAYHbIE 3amachl CbIPbs | M CHIPbS 3 MOKHO YMEHBIIUTh Ha 17,5 n
0,5 TOHH COOTBETCTBEHHO. JTO YK€ HE COBCEM OueBHAHBIA pe3ynbrar. (Ho u
ATOT Pe3yJbTaT MOKHO ObUIO MOIYYUTh JPYTHUM CIIOCOOOM, TOCKOJIBKY HETPYAHO
MOJICYMTATh HEOOXOAUMBIE 3aMachl ChIPbA NS Tpou3BoACcTBa 350 TOHH Kpacku A
u 150 Tonn kpacku b, — oiHaKo 710 3TOTO €e1ie Haao ObUIO OBl ToAyMaThes.) 3a-
TEM HaJ0 MOJICYUTATh, HA CKOJBKO YBEIMUYUTCA (M YBEIMYMUTCS JIM) CeOECTOU-
MOCTb KPAacKH, €CJId JOKYNHUTh JOMOJHUTEIbHBIE 00BEMBI CHIPBS 2, TaK KaK BO3-
pacTyT pacxo/bl 10 KpallHEW Mepe Ha XPAHEHUE ChIPbs. DTO MOXKET MOBJIMATH HA
yIEIbHYIO MPUOBUIb KPACKHU, T. €. MOTYT U3MEHUTHCS 3HAUECHUSI KOA(P(UIIUEHTOB
[IpU NIEPEMEHHBIX B (hopMyJie LIeleBON (PyHKIMU. A €Ciiy 3TO MPOU30UIET, TO BCE
BBIYMCIICHHS HaJ0 HAYMHATh cHadyasa. KpoMe Toro, Halo BCIOMHUTH, YTO 3Ha4e-
HUS 3TUX KOA((ULIHMEHTOB U3BECTHBI HaM TOJIbKO NpubimxkeHHo. [loatomy nanee
CJIeIyeT pacCMOTPETh BIMAHHE KOA()(PUIIMEHTOB NpU MEPEMEHHBIX B (opMylie
IEJIeBOM (PYHKITUH.

HanomuuM, 9TO B OT4ETE MO YCTOMYMUBOCTH 3T KOI()(PUIIMEHTHI HA3BAHBI
[EJIeBBIMU KOX((UIIMEHTAMH, MBI TakXKe Ui KPaTKOCTU OyJeM HCIOJIb30BaTh
sT0 Ha3Banue. (Kpome Toro, kak mokaszaHo Ha puc. 7, 3TuM koddduumentam c
caMoro Hayaja npucBoeHbl uMeHa cl u c2.) B nmocnegneM otyere no ycroMnyuBo-
ctu (puc. 12) B Tabuie 3MeHsieMble suerKu B croabuax [JonycTtumoe yse-
nuyeHne u [JonycTMMoe YMEHbLUEHME MpHBEIEHbI 3HAUCHMS, HA KOTOPBIE
MOTYT U3MEHSThCS 1eJieBble KO3(PPUIMEHTHI IPU YCIOBUHM COXPAHEHUSI PELICHUS.
CoxpaHeHue pelleHHsl 3/1€Chb 03HAYaeT COXPAHEHHE 3HAUYECHUM NMEepeMEHHBIX pe-
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[ICHHS, HO 3HAUYCHHE LIEJCBOM (PYHKIHMU MOXKET U3MEHAThbCS. OJHAKO ClieqyeT
y4€CTb, UTO ATH YUCJIA UMEIOT CMBICI MPU BBITTOJTHEHUH JOMOIHUTEIBHOTO YCIIO-
BUS, & UMEHHO, YTO LieJieBble KOA((DUIIMEHTHl U3MEHSIIOTCS M0 OJJHOMY, a HE CO-
BMeCTHO. TakuMm oOpa3oM, Ha OCHOBAaHMHU JIAHHBIX OTYETa MO YCTOWYUBOCTH
MO>XHO YTBEP)KaTh, YTO €clid KO3PPuuueHT c/ npu nepemMeHHon x/ Oyner us3-
MeHsThes B nipenenax oT 0 mo 2500 wiu ko3gduumeHT c2 npu nepemMeHHon x2
Oyner m3MmeHaAThcs B mpeaenax oT 2000 1o OECKOHEYHOCTH, TO 3HAYEHUS ITUX
IEPEMEHHBIX OCTaHyTCs nMpexxHUMU. Ho kakuMm OyneT pelieHue, eciu U3MEHSITCS
oba ueneBbix kodpduimenta? OTUET MO YCTOWYMBOCTH OTBETA HA 3TOT BOMPOC
He naer. Hy, a ecinu HET roToBOro OTBETA, €ro CiIeAyeT HauTu camomy. UTto s
3TOro HaJo caenats? ITpaBuiIbHO, HAIO0 PEUIUTH €I1I€ HECKOJIBKO 3a/1a4.

B namem npumepe 11eneBoit koappuiueHT ¢/ npu nepeMeHHoi x/ MoxKeT
u3MeHsAThes B mpeaenax 1500 mo 2300, a ueneBoit ko3¢ GUIMEHT C2IpH Mepe-
MeHHOU x2 — B nipenenax ot 2100 xo 3000. XoTs 3TH npeaesnsl He NEPEKPHIBAOT
KpallHuEe 3HAYE€HHsI, KOTOpPbIE MTOKa3aHbl B OTYETE MO YCTOMYMBOCTH, HEOOXOUMO
BCE-TAaKH MPOBEPUTH PEIICHUE NPHU COBMECTHOM M3MEHEHHH 3HAYEHUU LEIEBBIX
KOA(PGUIIUEHTOB. 3/paBblii CMBICI TOACKA3bIBAET, UYTO pEIICHHE OCTAHETCS
MPEKHUM JI0 TEX TIOp, MOKa 1eaeBoi koddduiueHT cl, OyaeT MeHbIIIe 1eIeBOTOo
koapdunuenta c2. IloaTomy npoBepuM pemieHue, ecnu kodpdumuent cl Oyner
paBen 2300, a koaddumument c2 Oyner pasen 2100. 3anucpeiBaeM 3TH YHUCIa B
sueiikn B8 u C8 cooTtBeTcTBeHHO U 3amyckaem [TOUCK pellueHus, Huuero He
MEHsIS B €ro ycTaHoBKax. [lonyunM HOBOE pelieHue, oka3aHHoe Ha puc. 13.

HM3MEeHAEMBIE AYEHKN

Peaynst. Hopmup. Lenesoi Aonyctumoe  flonycTumoe
Aueiina Hma 3Hauenue croumocTe Kosdduument Veenumuenne YmeHblieHue
SBS4 x1 350 0 2000 500 2000
SC4 x2 150 0 2500 1E+30 500

OrpaHHUEHKA

Pesyner. Tenepaa OrpaHnuenne [onyctumoe [onyctumoe
Auekika Wma 3Hauenue  LieHa MpasaA yacTe  YBenWueHMe YMeHbLIEHHE
50511 MpouzsofcTBeHHOE flesan YacTb 500 2000 500 0 150
SD$12 3-8 MapHETMHIoBOE JIEBaA UaLTh 150 500 150 o] 150
$DS13  Coipbe 1./leBan yacTs 325 0 50 1E+30 17,5
SDS14  Cobipbe 2 /12BaA YacTs 36,5 36,5 1E+30 0
$DS15  Cbipbe 3 JleBaA YacTs 24,5 25 1E+30 0,5
50516 HeoTpMuaTenbHoCcTb fleead YacTb 150 0 150 1E+30
SDS17  1-8 MapHETMHIOBOE SIEBAA UALTh 350 200 150 1E+30

olo|o|la

Puc. 12. Omuem no ycmotiuusocmu 0151 NOC1e0He20 peuleHus

MpowuzeoaceTEeHHEIN NNaH AnA sasoaa "Oanmn”
NepemeHHble pelIeHuA
X1 2
500 -1,36453E-10

HoapguuredTsl uenesoi dyHKLMM 3HaYeHre Lenesod PyHKLMK
cl c2
2300 2100 1150000

OrpaHuyeHua HKosdduumentsl JleBan yacte MpaBsana yacTb

MpOM3IBOACTEEHHOR 1 1 500 <= 500
2-e mapkeTWHrosoe i) 1 -1,36453E-10 == 150
Cbippe 1 0,05 0,1 25 == 50
Cbipbe 2 0,07 0,08 35 <= 36,5
Cbipbe 3 0,04 0,07 20 == 25
HeoTpuuatensHocTs i) 1 -1,36453E-10 »= 0
1-2 MapReTHHIOBOR 1 0 500 == 200

x1 x2 z
Pewewnne 500,00 T 0,001 1150 000,00 p

Puc. 13. Pewenue npu Kpaiinux 3Ha4eHusx yeniesuix Kodppuyuenmos
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Kak M0xHO OBUIO U MPEnArnoyoKUTh, €CIH yellbHas NMpUuObUIL Kpacku b
MEHbIIE YIEIbHOU MPUOBLIM Kpacku A, TO MPOU3BOAUTH Kpacky b HeBBITOJIHO
(3nauenue 1,4E-10 MoxHO cunTaTh HyJIeM). OTMETHUM, YTO MPUOBLIL IPU JAHHOM
peuieHuu OoJiblie, yeM B npeabiayneM pemenuu (1 150 teic. py6. mpotus 1 075
ThIC. py0.), & CbIPbsl BCEX BHUJIOB MOTPeOyeTCsl MEHbIE (HU OJHO OrPAHUYEHHUE 110
CBIPbIO HE SIBJISIETCS IUMUTUpPYIOKM). U Bce-Taku, eciiv Juisl NOJJep>KaHus ac-
COPTUMEHTA MPOIYKIMU HEOOXOIMMO MPOU3BOJIUTH KpacKy b, To HacKoJIbKO Ha-
710 YBEJIUYUTh €€ YAENbHYIO MPUObLIb, YTOOBI €€ MPOU3BOJCTBO CTAJO BHITOJ-
HbIM? 37paBblil CMBICI OMSTh MOJCKa3bIBAET, YTO HAJ0 XOTs Obl CPABHSTH YJENb-
HbIE CTOMMOCTH 000uX THUIOB Kpacku. Ha 310 xe ykazpiBaeT uncio 200 B cTon0-
ne [lonyctumoe yBernuyeHue u B crTpoke X2 Tabmuiel U3MeHsieMble
AYEMKU oTYeTa 10 YCTOWYMBOCTH TSl JAHHOTO pereHus (puc. 14).

H3meHaemble AYeikn

PesynbT. Hopmwup. Uenesod  [Jonyctumoe [onycTumoe
Aueiika Wma 3HaueHHe cToMmocTe KoadduuneHT VBenuueHne YmeHblIeHWe
SBS4 x1 500 1] 2300 1E+30 200
SCH X2 -1,36453E-10 1] 2100 200 1E+30

OrpaHuyeH1a

PesyneT. Tenesaa Orpanmuenue [onyctumoe [fonyctumoe
Aueika Wma 3HaYEeHHe Lena MNpagaauacte YBenuuenwe YmeHblieHue
SDS11  MpoW3BOACTEEHHOE fIEBAA UACTE 500 2300 500 21,42857143 300
SD512  2-e MapKeTMHrosoe flesan yacTe -1,36453E-10 0 150 1E+30 150
$D$13  Coipbe 1/leBan uacTs 25 0 50 1E+30 23
SD514  Chipbe 2 /leBan YacTs 35 0 36,5 1E+30 15
SD$15  Chbipbe 3 /leBan yacTs 20 0 25 1E+30 5
$D516  HeotpuuatensHocTb flesaAvacTe  -1,36453E-10 -200 0 150 1E+30
SD517  1-e MapKeTMHrosoe /IeBaA YacTs 500 0 200 300 1E+30

Puc. 14. Omuem no ycmotiuusocmu 0J151 peuierusi Npu KpAUHUX 3HAYEHUSIX
yenesvix K03 puyuenmos

Ecnu 3HaueHus ynenbHBIX NPUOBUICH PaBHBI, TO TOJYYUM CIy4Yal MHO-
HCECMBEHHBIX ATbMEPHAMUBHBIX ONMUMATLHLIX peuleHuli 3aa4i JINHEWHON OI-
TUMU3AIMH: Jt00as mapa HeOTPULIATETbHBIX Ynuces X/ U x2 TaKuX, 4TO UX CyMMa
paBHa 500 u x2 <150(orpaHudeHus: JOJKHBI BBIMOIHATHCS), OYJET pelIeHUEeM
JAHHOM 3a71a4yM, TIPU TOM 3HAYCHHS 11EJIeBOM (DYHKIIMM JIs TFOOBIX TaKUX pellle-
HUM OynyT onMHAKOBBIMHU. UTOOBI yOeuThCsa B 3TOM, BBeuTe B siueiiku B8 u C8
onuHakoBble 3HaueHus1, Hanpumep 2300. 3arem B sueitku B4 u C4 BBenute unc-
Ja, yIOBJICTBOPSIOIIME NEPEUYNCIICHHBIM BBIIIE YCIOBHAM, U 3amyctute MOMCK
pelweHns. HaBepHsika Bbl OJIYYUTE PEILICHUE C BBEJACHHBIMU BaMU 3HAYEHUSIMU
nepeMeHHbIX. Ecnu ke B sueiiku B4 u C4 Bbl BBeneTe MPOU3BOJIBHBIE YKCIIA B
KaueCcTBE HayalbHBIX 3HAYEHUH I MepeMeHHBbIX XI u X2 TO moyiyuute Judo
pemenue x1= 500 u x2= 0 (puc. 15), mu60o pemenue x1= 350 u x2= 150 (puc.
16). 310 Tak Ha3bIBaeMbIe «KpailHHe» pelleHus. [[pyrux peuieHui, XoTs ux cy-
HIECTBYET OECKOHEYHO MHOTO, BbI HE MOJy4HTE.

24



MponzeogcTeeHHBIA NNaH gna zasoga "Caumn"

MepeMeHHbIe peweHma

x1

X2

500

HosdpuumeHTsl uenesof dyH=UMK

3HaAUEHME LEeAeBOoR yHHLMK

cl

c2

2300

2300

OrpaHHUYeHHA

HoagduumeHTrl

1150000

JleBan uacTe MpaBan YacTe

MpoMIB0ACTEEHHOE
2-2 MapKETUHIOBOE
Colpee 1
Colpee 2
Coipse 3
HeoTpuLaTeNsHOCTL
1-e MapKeTWHrosoe

1
0
0,05
0,07
0,04

1

1
0,1
0,08
0,07

500 == 500

0 == 150
25 «= 50
35 «= 36,5
20 <= 25

0 »= 0
500 == 200

x1

K2

Z

Pewenne 500,007

o,00r

1150000,00p

Puc. 15. Pewenue, npeonazarowee omxazamocs om kpacku b

Ha mpakTtuke npu pemieHnu 3a1a4 JUHEMHOM ONITUMU3ALMU MHOKECTBEH-
HbIE ONTHMAJIBHBIE PEIIEHUs BCTPEUYArOTC OTHOCUTENBHO penko. Ckopee, 31a cu-
Tyalusi MOKET MPOSIBUTHCS MIPU MPOBEACHUN aHAIN3a YYBCTBUTEJIBHOCTH, KaK B
HameM npumepe. IIpu3Hak Toro, 4To Npu TaHHOM PEIIEHUHN CYLIECTBYIOT APYyTrUe
aNbTepHATUBHBIC PEIICHUS, OMATH JJAET OTYET MO ycToHunBocTU. Ecnu B Tabnuie
NU3meHsieMble fs4enKmn B ctoabumax JlonycTumoe yBenu4veHue u [Jonyc-
TUMOE YMEeHbLUEeHWUEe isi HEKOTOPBIX MEPEMEHHBIX MPUCYTCTBYIOT HYJIH, TO
3TO W ABJISETCA MPU3HAKOM TOTO, YTO CYIIECTBYIOT aJIbTEPHATHUBHBIE PELICHUS.
Hanpumep, Ha puc. 17 mokazaH OT4ET MO YCTOWYMBOCTH JJI HAIlEW 3a/1a4d, KO-
raa mneneBbie Kodhdumuents! paBusl 2300, a xI =350 u x2 = 150. Kak Bunure, B
CTOJI0I1axX D,OI'IYCTVIMOG yBeJrinyeHme u ﬂonycmmoe YMEeHbLUeHune Ta0-
ikl A3MeHsieMble AYEeNKU JeiiCTBUTEIBHO TPUCYTCTBYIOT HYJICBbIC 3HAUe-
HUs. B Apyrux otderax, MoKa3aHHBIX BbIIIE, HYJEH B 3THUX CTOJIOIAX BbI HE Hal-
JeTe, MOCKOJIbKY TaM MHOXKECTBEHHBIX aJIbTEPHATUBHBIX PEIICHUN HE OBLIO.

MpownzeoacTECHHBIM NAaH gns 2asoga "Oaumn”
MepeMeHHbIS pEWEHHA
x1 %2
350 150

Ko3dduumenTs ueneson gyHrLMKM

SHaYeHMEe LENeBol (yHHUMK

cl

c2

2300

2300

OrpaHMYeHHA

KoadduumenTr

1150000

TNeBaA yacTe Mpasan YacTe

Mpou3BOACTBEHHOE
2-2 MapKeTUHroBOE
Coipse 1
Coipse 2
Coipse 3
HeoTpHUaTENBHOCTD
1-& MapKeTHHroBOE

1
0
0,05
0,07
0,04

1

1
0,1
0,08
0,07

200 <
150/ <
32,5«
36,5 < 36,5
24,5 < 25
150 »== 0
350 == 200

300
150
50

x1

x2

z

PeweHune 350,007 130,007 115000000 p

Puc. 16. Anomepnamusnoe peuienue, coxpansioujee npou3e00Cmeo Kpac-
xku b

Ecan HekoTophle IEpEMEHHBbIC MPUHUMAIOT HYJIEBbIE 3HAYCHUSA, TO €ILE
OJIHMM MPU3HAKOM MPUCYTCTBUS aJIbTEPHATUBHBIX PELICHUI OyAyT HyJeBble 3Ha-
YEHWsI HOPMHUPOBAHHBIX CTOUMOCTEN JUISl ITUX MIEPEMEHHBIX.
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M3ameHAEMbIE A4

PeayneT. Hopmup. Lienesoii Jonyctumoe [JonycTumoe
Aueiika Hma 3HayeHne crommocte Kospduument Ysenuuenue YmeHblueHue
5834 x1 350 0 2300 0 2300
5C34 *2 150 0 2300 1E+30 0

QrpaHMuyeHnAa

PeayneT. Tenesaa OrpaHMueHne [lonyctumoe J[lonycTumoe
Aueiika Hma 3HayeHue Liena Mpasas yacte Ysenuuenne YmeHbweuuwe
50511 MpoM3B0ACTBEHHOE JIEBAA UatTs 500 2300 500 0 150
SDS12  2-e MapKeTMHroBoe JleBan YacTs 150 150 1E+30 0
50513 Colpee 1/1eBaA uacTs 325 50 1E+30 17,5
50514 Coipbe 2 /18B3A YalTs 36,5 36,5 1E+30 0
50515 Cwipse 3 /lesan vacTs 24,5 25 1E+30 0,5
50516 HeoTpWUaTenbHOCTb fleBan YacTb 150 0 150 1E+30
50517 1-2 MApHETMHIOBOE JIEBAA YacTs 330 200 150 1E+30

0
0
0
0
0
0

Puc. 17. Omuem no ycmotiuugocmu 8 cjryuae MHONCECMBEHHbIX PeUleHUlL

[lepecMoTpeTh Bce aabTEpPHATHBHBIE PEIICHUS HEBO3MOXHO, MOCKOJIBKY
OHH COCTAaBIISIIOT OECKOHEYHOE MHOYKECTBO.

Yro naer HAIMYME AIbTEPHATUBHBIX perieHnii? XopoIo 3T0 WM I10X0?
[1m0x0, MOCKONBKY pelIeHU OECKOHEUHO MHOTO, U HaJ0 cjenaTh BIOOp U3 Oec-
KOHEYHOI'0 MHOYKECTBA PEIICHUN. XOpPOIIO — MOCKOJIbKY C «TOUYKU 3PEHUs» Iie-
JeBOW (PYHKIMHU BCE 3THU PEIICHUS PAaBHO3HAYHBI, MOXXHO MPHUBJIEYb JOMOIHU-
TEJIbHBIM KPUTEPUU OTOOpa pPEIICHUN, KOTOPHIM M3HAYAIILHO HE YUUTHIBAJICS B
Mozenu. TeM camMbiM MOMKHO YIYYIIMTh PEIIeHHE, cliefaTh ero «0ojee OnTH-
MaJIbHbIM», HO B COOTBETCTBUU C HO8bIM Kpumepuem. Hanpumep, B HallleM NpH-
Mepe Cpeau aJbTEPHATUBHBIX PELICHU MOKHO HAWTH TAaKO€ PELICHHUE, KOTOPOE
o0ecreunBaeT MUHUMAaJIbHbIE CYMMapHBIE 3aIachl ChIPbs MPU TOM K€ BEIMUYMHE
npudbUH. Jlerko yoeauTscs, uro npu pemeHuu x /= 500 u x2 = 0 norpedyercs
80 TOHH BCeX BUJIOB ChIPhs, a mpu pemeHuu x /=350 U X2 = 150 — 93,5 ToHH.

[Ipexne yem MOJABECTH UTOTM aHAIM3a YYBCTBUTEIBHOCTH, HAJI0 KaK-TO
3amucaTh M CTPYKTYpPHPOBATh Ty HWH(POPMAIUIO, KOTOPYIO MBI MOJYYUIH B pe-
3yJbTaTe TOTO aHayim3a. [[Jsi 3TOro MOXXHO HapUCOBAaTh TAOJIMILY, TAE IJIs TeX
3HAYEHUN MapaMeTpoB MOJEIN, KOTOPhIE U3MEHSIIUCH MPU MPOBEICHUH aHAIN3a
YYBCTBUTEIHHOCTH, ObUTH OBl MPUBEICHBI 3HAYCHHS TIEPEMEHHBIX PEIICHUS U CO-
OTBETCTBYIOIINE 3HaueHus 1eneBoi ¢pynkiuu. B Excel ects cpeactBo ans cos-
JaHUSI TOJIOOHBIX Ta0IUIl. DTO CPEACTBO HAZBIBACTCS CYEHAPUU.

CueHapuii — 3TO COXpaHEHHbIE KaK €JUHOE LIeJIOE 3HAYEHUs SYEeK pa-
Ooyero JMcra, coaepkamue 3HadyeHus U Gopmyinbl. Excel umeer BO3MOXHOCTh
OBICTPOTrO MEPEKIIOUEHUS MEXKIY pa3IudyHbIMU cueHapusmu. [lostomy, ecnu co-
XPaHHUTh B KAYE€CTBE CLIEHAPUS 3HAYEHUS NapaMeTpOB MOJEIN U 3HAYEHUS Mepe-
MEHHBIX PEIICHHUs, MOXKHO OBICTPO BOCCTAHOBUTH TAOJMYHYIO MOJETbh U €€ pe-
[ICHHE TP Pa3IuIHBIX Habopax mapaMmeTpoB. Kpome Toro, Ha OCHOBE cOXpaHEeH-
HbIX crieHapueB Excel MoxkeT co3maTth OTYET WM B BHJIE CTPYKTYPUPOBAHHOMU
TaOJNMIBl WK B BUAE CBOJHOM TaOmuibl. CreHapuu MOTYT ObITh OYEHBb MOJIE3-
HBIMH NPU NPOBEJICHUN aHAIN3a YYBCTBUTEIBLHOCTH (ISl CPABHEHUS PA3TUUHBIX
pelieHuil) u Juisi JOKYMEHTUPOBAHUS PE3yJIbTaTOB aHAIU3A.

[TokaxkxeM Ha HamieMm MpuUMepe, Kak CO3[aBaTh U COXPAHATh CLICHAPUU U
KaK Ha UX OCHOBE 3aT€M MOCTPOUTH 0TueT. KOHEeUHO, ClieHapuu HaJ0 COXPaHsITh
[0 MEpE MX «CO3PEBaHUS», T. €. MOCIEe KaXJA0ro U3MEHEHUs, BHECEHHOTO B Ta0-
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JAUYHYI0 Mozenb. Ho, momycTum, 4To Mbl 3a0bU1M 00 3TOM MpaBuiie WM BOOOIIE
HUYETO He 3HAIM O clieHapusx. U celiyac XOTUM HaBepCTaTh YIyIIEHHOE, CO3/aB
Ky4y CLIEHapUEB Ha BCE CIy4yau KU3HU.

[lepen HavamoM co3mgaHMs CIIEHAPHEB CAEIaeM MaJeHbKOE, HO CYIIeCT-
BEHHOE 3aMeuyaHhe O TOM, YTO CIIEyeT COXpaHATh B CleHapHsX. B cueHapusx
COXPAHSIFOTCSI KOHCMAaHmbyl, T. €. TaKue 3HAYCHHs, KOTOpbIE B slUEHKH pabodero
JMCTa BBEACHBI HAMPSMYIO, @ HE BBIYHUCIICHBI 1O (popmysaM. 3HaUeHUS TIEPEMEH-
HBIX PEIICHUS, XOTS OHHM BBIYHCIIIOTCS C TOMOIIBI0 cpenactBa NMouck pelue-
HUA, TaKKe CUUTAIOTCS KOHCTAHTAMH, MOCKOJIbKY JUISl UX OINPEACIICHUS He UC-
noav3ytomes Hopmynsl pabodero nucta. Bo3HHKAeT ecTeCTBEHHBIN BOIPOC: Kak
K€ COXPAHUTh PE3YyJbTaThl BEIYMCICHUN? OTBET MPOCTON: OHU HE COXPAHSAIOTCA,
a BBIYHCIISAIOTCA 3aHOBO NPU BOCCTAHOBJIICHMM Ha pabodeM JIMCTE paHee coxpa-
HEHHBIX KOHCTAHT CIICHApHS WJIU MPU CO3AAHUM OTYETa IO CIeHapusM. B cBoux
CIEHApHUSIX MBI Oy/JeM COXpaHATh 3HAYCHUS TEPEMEHHBIX pEUICHUsS, 3HAYCHUS
1eIeBhIX KOA(DPUIIMEHTOB U 3HAYEHUSI MPABbIX YacTel OTpaHUYCHUM.

WTak, BCIOMHUM Hally NEPBYIO0 MOJIETb U €€ PEeIleHHe, T/I€ 1IeJeBbIe KO-
s pumuenTs! clu c2papasuimmchk coorBeTcTBeHHO 2000m 2500, a mpaBas Jacthb
nsToro orpanudeHus pasusuiack 30. BoccTanoBuTe Ha paboyeM JHCTE ITH 3HA-
YeHHsI M 3aImycTUTe cpeacTBo NMOMUCK pelueHuna s noiydeHus pemreHus. Ha-
JCIOCh, BBl TOJNY4YWIM TpexHee pemenue: x1= 257,14, x2 = 150 wu
z = 889285,71(cm. puc. 7).

YtoOsI cO3AaTh HOBBIM CIIEHAPHN JJI TEKYIIETo pabovyero JucTa, BBITIOJ-
HUTE CIICAYIOIINE JECUCTBUA.

1. Beibepure xomanay CepBuc->CueHapum (B Excel 2007 — [ah-
Hble->AHanu3 “4yto ecnu”).

2. B oTkpbIBIIEMCS AHATOroBoM okHe [ucneTyep cueHapueB mieik-
HuTe Ha kHonke Jlo6aBUTb (puc. 18).

3. B guanorosom oxkHe M3MeHeHne CL@HAPWUA BBEIWTE Ha3BaHUE CIIE-
Hapus B nojiec BBoja HasBaHue cueHapms (puc. 19). XKenarenpHo gaBaTh co-
JiepKaTeNbHbIe Ha3BaHUs, MOKA3bIBAIOIINE OTIUYMS JAHHOTO CLIEHApHUs OT JIPY-
rux. B HameM npumepe nepBslii cricHapuii HazoBem UCXOAHBIN.

4. B none BBo1a U3MeHAeMble Ss4eMKN BBeauTe aapeca ssueek, coaep-
KAIIMX KOHCTAHTHI, 3aJal0lue MapamMeTpbl MOJAETU. DTU SYEHKH B CIICHApUSIX
HA3bIBAIOTCS  U3MeHsembvle sAdelikyu. B HameM mnpuMmepe HaJA0 BBECTU
B4:C4;B8:C8;F11:F17. Ilpoiie Bcero BBOAUTH ajapeca SUECK IMyTEM BhIjeIIe-
HUS STYE€EK HETTOCPEJCTBEHHO Ha paboyeM JIUCTE.

5. B none BBoma lNpumeyaHme xenaTenbHO BBECTH KOMMEHTAPHH K
co3aaBaeMoMy clieHaputo. Ecnu BBl He BBeeTe KoMMeHTapuu, To Excel aBroma-
TUYECKU CO3JaCT MpUMEUYaHue, coJiepKalliee uMs co3aaTens ciieHapus (1o 3ape-
TUCTPUPOBAHHOMY UMEHH TOJIb30BATENS) U 1aTy €r0 CO3AaHusl.

6. Illenkuure B auajgoroBomM okHe M3meHeHue CLEHAPUA Ha KHOIKE

OK.
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7. B oTkphIBIIEMCS IHATOTOBOM OKHe 3HAYEHMUA fiYeeK cueHapus
IPOBEPHTEC U MPH HEOOXOAMMOCTH U3MEHUTE 3HAYCHHUS IS U3MEHSIEMBIX SUCCK
(puc. 20).

8. lllenkHuTe B AMAIOrOBOM OKHE 3HAYE€HMUSA sYeeK CueHapus Ha
kuonke OK, uro co3maer cueHapuii U Bo3BpaliaceT B QuajaoroBoe okuo JucneTt-
Yyep cueHapues.

AucneTuep cueHapre s @g]
Cuenapni:
| Aobeenre
(CLEHaPHA HE OpEABNEHE, fnA
MsmeHaeMEIR AaueikH:
MpHmeyaHe:

Puc. 18. Jluanozosoe oxno /lucnemuep cyenapus — 0cHO8HOE OKHO ONis
pabomul co cyeHapuamu

HazBaHHe cueHapHA!

WixoaHe|

WzmeHaeHse aueficn:

$E%H $CI4 BRI CHEIFEL L ISFELT
Yrobibl 4003BHTE HECHEKHYH HIMEHAEMYHD AHEFKY, YKAXHTE 88 NPH HawaToA Knasuwe Ctrl,

OprMEYaHHE:

SawnTa
33MPETHTE H3MEHEHNA
[ ckpeize

Puc. 19. /luanozoeoe oxno Hamenenue cyenapua — cozoanue Ho8020
cyeHapusl

BEEAHTE SHAHEHHA KK ADH HaNEHARMOH AHeriK.

B4 |

1:

2 $C44
3 4643|2000

4 $C48 2500

S $F$11 500 s
[

AoBasuTe I [ O I[ OTHEHS I

Puc. 20. 3a0anue 3uauenuii 011 H08020 cyeHapusl

Cuenapuii co3gaH. UToObl MOCMOTPETh, KaK CLIEHAPUN BBIYMCIIAET pe-
3yJbTaThl (M JJI1 MPOBEPKH COXPAHEHHBIX B CLIEHAPUM 3HAYEHUI), U3MEHUTE Ka-
Kre-m00 3HaueHus Ha paboueM JucTe (HampuMep, U3MEHHUTE 3HAueHUsl mepe-
MEHHBIX PEILICHHs) U 3aTeM BBINOJHUTE CIEIYIOIINE MPOCThie nelcTBus. BriOe-
pute komanay CepBuc->CueHapum, B OTKpBIBIIEMCS AUAIOroBoM okue Juc-
netyep cueHapueB B cnucke CLEHapUU BbIOEPUTE CIICHAPHI, KOTOPBIH BbI
XOTHTE OTOOpAa3uTh, U IIEIKHUTE Ha KHONKe BbiBeCTU.Excel nomkeH Bocmpo-
U3BECTU Ha paboueM JIMCTE pellleHUe Hallel NepBoi 3a1auu, KOTOPOE MOKa3aHo-
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Ha puc. 7. Eciu ecTh Kakue-HUOY/Ib YUCIOBBIC PACXOXKACHHUS MEXKIY TEM, YTO
MOKa3aHo Ha pUC. 7, U pe3yJibTaTaMu BOCCTAHOBJICHHOTO CIIEHAPHs, TO ITPOBEPHTE
B CLICHAPUU 3HAYEHUSI UBMEHIEMBIX SUYCEK.

Hanee co3maem cuieHapuil JUid pelIeHus, e npaBas 4acTh MATOrO Orpa-
HUYCHUS 3aMEeHeHa 3HaueHueM 36,5. [l storo BBenute B stueiiky F14 nannoe
3HAYCHUC M HAWJIWTE PElICHHE C MOMOINbI0 cpeicTBa NMOMUCK pelueHus (cwm.
puc. 11). 3arem NOBTOpUTE ONMKMCAHHBIE BBIIIE ACHUCTBUS MO CO3IAHUIO CLEHAPUS.
DTOT HOBBIN CLICHApHUil Ha30BeM, K pumepy, NMoriHaa 3arpyska.

[TogoOHBIM 00pa3oM co3iaeM ClieHapHu, e yaeabHble MPUObUIN KPacoK
000UX TUIOB paBHBI, U TO3TOMY Excel mpeayiaraer oTka3aTbcs OT MPOU3BOACTBA
kpacku B (cm. puc. 15). Orot cnenapuii Hazopem be3 Kpacku Bb. HakoHed,
CO3/Ia/INM €I1I€ OJINH CIICHApUH, T]Ie yAeTbHbIE MPUOBLIA KPACOK TAK)KE PABHBI, HO
Tpebdyercs nmpousectu 150 ToHH Kpacku B (cm. puc. 16). Dtomy crieHapuro na-
nuM Ha3Banue [laewb Kpacky bl.

Co3ath OTYET MO WMEIOIIMMCS CIIEHAPUSAM MOXHO CIEAYIOIMM o0pa-
30M.

1. Brioepute komanay CepBuc->CueHapum.

2.B OTKpBIBIIEMCSI THATOrOBOM OKHe [lucneTyep cueHapueB IIelK-
HUTE Ha KHOKe OTYeT.

3.B auanoroBom okaHe OTYET MO CLUEHAPMUIO YKAKUTE, KAKOW THUI OT-
YyeTa Bbl XOTUTE CO3/1aTh — BBIOEpPUTE NEpeKioyaTesib CTPYKTypa i co3ja-
HUSI UITOTOBOTO OTYETa B BUJIE CTPYKTYPHUPOBAHHOTO pabOvero jJucTa Jubdo mepe-
KJIroJaTe)lb CBOAHAA Tabnuua — i Co3MaHus MTOTOBOIO OTYETa B BH/C
CcBOJIHOM Tabmuubl (puc. 21). [{ns ciieHapueB pelieHus 3a1a4d ONTHUMHU3alUKN Hau-
0oJiee MOAXOIUT OTYET B BUJIE CTPYKTYPUPOBAHHOTO paboyero JMcTa.

4. B mone BBojia AYEUKN pe3ynbTaTa BBEeIUTE ajpeca sueek (BpyUHyIo
WIM TIyTeM BBIJICJICHUS] WX HEMOCPEICTBEHHO Ha paboyeM JUCTE), CoJep Kalinx
UTOTOBBbIE pe3ynbTarhl. 71 3aad ONTUMUBAIMHN 00s13amellbHO HAI0 YyKa3aTb
SYEHKyY C 1eJeBOM (YHKIMEH, a TakKe, KOJb B CLIEHAPUSIX COXPAHSIOTCA 3HAYe-
HUS TIPaBBIX YaCTeW OrpaHUYEHUH, STYEUKU C POopMyJIaMH, BHIYUCIISIIONTUMU 3HA-
YEeHHS JIEBBIX YaCcTEW OTrpaHUYEHUM.

5.11lenkuute Ha kaonke OK.

A B C D E
MpouzeogeTeeHHBIN NAaH ana 3asoga "Oaumn”
MepemeHHbIe peLWeHKA
x1 x2
257,1428571 150

KoaduumneHTsl uenesoi GyHrLMK |3HaueHme ueneeoi gyHH
cl 2
2000 2500 889285,7143

@~ e W e

9
10 Orpannueunr ﬂ@ Jlesan yacTe

11 |Mpou3ssoacTt 1 407,1428571 <
Thn oT4ETE

12 |2-2 mapkeTH @ e 1 130 <

13 |Coipbe 1 - 0,1 27,85714286 <
) ceoaHaa Tafinua

14 |Colpbe 2 N 0,08 30 <

AqefikK pesyneTaTa:

15 |Coipee 3 — [ 0.07 20,78571429 <
=$D§11:40517 E:3 p P

16 |HeoTpuuarte 1 150 >=

17 |1-e MapkeTH 0 257,1428571 »=
18
19 x1 X2 z

20 |Pewenne 257,141 150,007 889285.71p

Puc. 21. Jluanocosoe okno Omuem no cuenapuro
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OTuer 1o cueHapusM OyJeT JeTrKO YUTaThCS U OyAeT MOHATEH C IePBOro
B3IJIS1/1a, €CJIM M3MEHSAEMBIM sYeiKaM CLIEHApUEB U sSYeilkaM pe3ynbTaToB (3aja-
BAaEMBbIX IIPU CO3/IaHUU OTYETA) IPUCBOUTH YHUKAJIbHbIE UMEHA, COOTBETCTBYIO-
IIME UX «CYIIHOCTW». [IpUCBOUTH NMEHA AYEKaM MOXHO, B YACTHOCTH, C IIOMO-
mpo komaHael BetaBka->Uma->NpucBonTb. B NpoTMBHOM crnyyae a4ven-
KA B CTOJ'I6LI,e B oTtyeTa ocTaHyTCA NMYCTbIMU WU 3aNONHATL UX NpPUOETCH
BPYYHYIO.

['0TOBBIN OTYET MO HAIKMM CLEHAPHUSM IOKa3aH Ha pUC. 22. DTOT OTYET
MOXXET TOCIYKHTh HEOOXOJAMMOMY J€1y IOKYMEHTUPOBaHUS M OOOCHOBAHUS
npuHATHS permieHns. OH NOCIy>KUT OCHOBOW JJISI 3aKJIFOUUTENIBHBIX BBIBOJOB BBI-
IIOJIHEHHOTO aHAJIM3a YyBCTBUTEIBbHOCTHU.

[TonBeneM WTOrM BBINOJHEHUS aHajlM3a YyBCTBUTEIBHOCTH B HalleM
npumMepe.

1. IlepBonauansHoe pemenue (cueHapuii MCXOAHBLINM B oT4yeTe Ha pUC.
22) — npousBoauth 257,14 T kpacku A u 150 T kpacku b, npu 3TOM OyneT no-
JTydeHa mpuObUTh B pazmepe 889 285,17 pyd. — He 3arpykaeT MOJTHOCTHIO MPO-
U3BOJICTBEHHBIE MOIITHOCTH.

A B & [

m

1
(]
=

CrpyKkTypa cueHapmus

TeKyIWe SHAHEHWA WexoaHeid  Noadan 3arpy3sa bes kpackn B Daews kpacky B!
HameHaembie:

SBS4 257,1428571 257,1428571 350 500 350
scsa 150 150 150 0 150
$BSS 2000 2000 2000 2300 2300
scés 2500 2500 2500 2300 2300
SFS11 500 500 500 500 500
SF512 150 150 150 150 150

SF$13 50 50 50 50 50
$F$14 30 30 36,5 36,5 36,5
SF$15 5 25 25 25 25
$F$16 0 0 0 0 0
SF$17 200 200 200 200 200
Pe3ynuLrar:
$D511 407,1428571 407,1428571 500 500 500
$D$12 150 150 150 0 150
$D%13 27,85714286 27,85714286 32,5 25 32,5
$D$14 30 30 36,5 35 36,5
$D515 20,78571429 20,78571429 24,5 20 24,5
$D%16 150 150 150 0 150
$D517 257,1428571 257,1428571 350 500 350
HICIMMELIEHI’IH! E.TOJ"\EEU' "TEH\_"U_L'J‘.E 3HaueHMA" MPeacTaBNAET 3HaUEHHA U3MEHAEMbIX AUEEK B

2l e 2 e ea o bt [ [ [

o
]

DR [
S e | |e

M| pa | o
w i

ha [ma
=]

MOMEHT co2gaHna ViTorcecro otyera no CueHapu. MameHAeMBbie AYSAKN ANA Kaxaoro

)
~

CLUEHAPWA BolAeAaHB CEPDIM UBETOM.

Puc. 22. Omuem no cyenapusim

2. YToObl TMOJHOCTBIO 3arpy3UTh MPOU3BOIACTBEHHBIC MOIHOCTH, HAJ0
YBEJIMYUTh MECSUYHBIN 3amac chipbs 2 ¢ 30 mo 36,5 TouH (cuenapuii MonHana 3a-
rpysKa B oTuere Ha puc. 22), IpH 3TOM clieyeT Npou3BoauTh 350 T kpacku A u
150 T xpacku b, Torna Oyaet nosydeHa mpuosuib B pazmepe 1 075 000 pyo.

3. IlepBble nBa peLICHUSI UMEIOT CUITY, €CJIH yJleJbHas NpuObLUTb Kpacku b
IpEBBIIIAET yACNIbHYI0 NpuObLIb Kpacku A. Ecnu yaenbHas npuObuib Kpacku b
MEHbIIIE yAEIbHOW MPUOBLIA Kpacku A, TO MPOU3BOJIUTH Kpacky b HepeHTalenb-
HO.
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4. Ecnu ynenpHas npuObUIb Kpacku b mpuMepHO paBHa yaenbHOW Mpu-
ObLIM Kpacku A, TO IPUOBLIL HE 3aBUCUT OT KOJUYECTBA MPOU3BEIECHHON KpacKu
b (cuenapun be3 Kpacku b u [laewb Kpacky B! B otuere Ha puc. 22). [Ipu
TOM PAlMOHAJIIBHO OTKAa3aTbCsA OT MPOM3BOJCTBA Kpacku b mim yMmMeHbIIUTH ee
IPOU3BOJACTBO 10 MHHHMMYMA, IMOCKOJBbKY 3TO COKpAallaeT HEOOXOAMMBIN MJis
MPOM3BOJICTBA CyMMApHBII 3a11ac BCEX BUJIOB ChIpbs (clieHapuii Be3 kpacku b).

BoT Tak MOXHO KpaTKO MOJBECTH UTOTM aHAJIW3a HAIlleW mMamemamuye-
CKOU MOJIENIN peaibHOM cuTyanuu. Kak 3TH UTOTH W MOJYYEHHBIE «ONTUMAJIb-
HbIE» PEIICHUsI OyAyT MHTEPHPETUPOBAHBI B PEATBHYIO CUTYAIUIO, KAKOE BIIUSI-
HUE OHM OK&XYT (M OKaXyT JIM) Ha MPOIECC MPUHATHUS PEalIbHOTO PEIIeHNUs, KaK
ATO pelieHrne OyJIeT BOIUIOMIAThCSA B KHU3HH — 3TO BOIPOCHI PEabHOM >KHM3HU,
OTBETUTH HA KOTOPBIE MOXKET TOJIBKO caMa >KU3Hb.

Bapuantsl 3aganuii

3amaua 1

Ha miBeiinoi#t ¢pabpuke A U3rOTOBICHUS YETHIPEX BUAOB U3JICTHI MOXKET
OBITh UCITOJIB30BaHA TKAHb TPEX apTUKYJIOB. HopMbI pacxoja TkaHel Bcex apTH-
KYJIOB Ha MOUINB OJHOTO W3JeJHs MpUBEACHBI B Tabmuile. B Hell Tak jke yKa3aHbl
UMEIOIINeCs B pacnopsikeHnH (Hadpuku o0l1ee KOTMYECTBO TKaHEeH KaXKIoro ap-
TUKYJa U [IeHa U3JEJIHs TaHHOTO BUa. OnpenenuTh, CKOJIbKO U3AEIHA KaX10T0
BU/JIa JOJDKHA MPOU3BECTH (pabprka, 4TOOBI CTOMMOCTh MU3TOTOBJIICHHON TTPOTYK-
M Obl1a MakcuMaabHON. CKOJIBKO TKaHU KaKIOTO U3 apTUKYJIOB MOXKET CIKO-
HOMUTH (abpuka He Tepsst npuobun? Hackoabko MUHUMAIIbHO HYKHO MOJHSATH
LIEHY Ha YE€TBEPTOE U3/eININe, YTOOBI 3TO YBEINYUIO MPUObLIL? UTO MpOU30HaeT ¢
npuObLIbIO, eciiu Padpuke OyaeT HEOOXOAUMO BBIITYCKATh U3/eNne 3 B KOJIUYE-
CTBE HE MEHBIIIE 5 MTYK?

Apikyn Txa- HopwMma pacxona TkaHu (M) Ha OJHO H37e- T —
HU fue B CTBO TKaHH
1 2 3 4
I 1 - 2 1 180
II - 1 3 2 210
111 4 2 - 4 800
Hena —ommoro |4, 6 443 7
uzaenus (pyo.)

3amava 2

[IpeanpusTre BBITyCKaeT YETHIPE BUA MPOAYKIIUH U HCIIOIB3YET TPH THTIA
OCHOBHOT'O 000pYyAOBaHUs: TOKapHOe, ¢hpezepHoe 1 nutrdoBaibHOE. 3aTpaThl
BPEMEHHU Ha U3TOTOBJICHUE €AMHUIIBI TPOTYKIIUH IS KaXKI0TO U3 THIIOB 000pY-
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JIOBaHUS TIpUBECHBI B Tabnuile. B Heil ke ykazansl 00muii pou padbodero Bpe-
MEHHU Ka)KJ0T0 U3 TUIIOB 000PYAOBaHUS, a TAKKE NPUOBLIb OT peaau3alu OgHO-
ro u3enus JaHHoro Buaa. OnpenenuTs Takoi 00bEM BBIITYCKa KaX10T0 U3 U3-
JIeJHM, IPU KOTOPOM 0011asi NpUOBbLIb OT UX PEaM3allu SBIISETCI MaKCUMAab-
HOM. UTO mpou3soiizier ¢ oOuieil npuObLIbIO, €Cli TPUObUIL OT IPOJAKHI MPOAYK-
uuu Buaa 4 BoeipacteT BTpoe? Kak u3MeHurtcs o01asi npuObLb, €CIIH MPEAIpH-
ATHIO OyZeT HEOOXOUMO BBIITYCKATh HE MeHbIle | enunull npoaykuuu 3? Eciu
YBEJIMYUTH BPEMS UCIOJIb30BaHUs (Ppe3epHBIX CTAaHKOB Ha 80 cTaHKO-4acoB, TO
MOJKHO JIi Oy/IeT yMEHBIIUTh BPEMsI UCIIOJIb30BAHUS JPYTUX CTAHKOB?

3arpatsl BpeMeHH (cTaHko-4) |  OOmmii poH

Tun o6opynoBaHus Ha €IMHUILY TPOAYKIMHU BUAA | pabouero Bpe-
1 2 3 4 | MeHH (CTaHKO-Y)

ToxapHoe 2 1 1 3 300

dpezepHoE 1 - 2 1 70

nudoBansHOE 1 2 | - 340

[TpubsLIL OT peanuzanuu 2 3 241 1

SAMHUIIBI TPOTYKIINH (PYyO.)

3agaya 3

J1J1st IepeBO30K rpy3a Ha TPEX JIMHUAX MOTYT ObITh UCIIOJIB30BAHbI CyAa
TpEX TUNOB. I IpON3BOANTENBHOCTD CYI0B IIPH UCIIOJIB30BAHUM X HA PA3IUYHBIX
JUHUSIX XapaKTEepU3yIOTCsl TaHHBIMU, IPUBEIEHHBIMU B Tabnuie. B Heil ke yka-
3aHbI 0011Iee BpeMsi, B TEUEHHE KOTOPOTO Cy/Aa Ka)KJI0T0 THUIA HAXOASTCS B IKC-
IUIyaTaluy, 1 MUHUMaJIbHO HE0OX0AUMbIE 00BbEMBI TIEPEBO30K Ha KaXK 10 Ju-
Huu. OnpenenuTs, Kakue cya, Ha KakoH JINHUY U B TEYEHUE KaKOr0 BpEMEHH
CJIeTyeT UCIOJIb30BaTh, YTOOBI 00ECTIEUNTh MAKCUMAIIBHYIO 3aIPy3KY CYJIOB C
y4€TOM BO3MOXHOTO BpEMEHU MX AKcIutyaTaiuu. Kak usmenurcst o0muii o0beM
IIEPEBO30K, ECIU NPOU3BOAUTENBLHOCTD cyA0B Buaa Il Ha TpeThelt muHuM Bo3pac-
TET BJIBOE, 4 HA BTOPOM — YMEHBIIUTCS 10 8 MIIH. TOHHOMUJIb B CYyTKH? BO3-
MOJKHO JI B 3TOM ClTy4dae BBIOJIHHUTH 3a/IaHHBI 00beM nepeBo3ok? Ha kakoi
JIMHUM BBITOJHEE BCErO UCIIOIb30BaTh cyaa Buaa 1?

[Tpou3BOANTENBHOCTD CYI0B Ob6uiee
(MJIH. TOHHOMMJIb B CYTKH) Ha JIMHUU BpeMs
Tun cynna JKCILTya-
| 2 3 Talluu  Cy-
JIOB

I 8 14 11 300
II 6 15 13 300
111 12 12 4 300
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3aaHHbBIN 00BEM
MEPEeBO30K 3000 5400 3300
(MitH. TOHHO-MUJIB)

3agayva 4

Kommnanus "Bermuda Paint" cnenuanusupyercss Ha TpoOU3BOACTBE TEXHU-
yeckux J1akoB. [IpencraBiennas Huxke Tabauia coaepKuT HHPOPMAIUIO O IIeHaxX
IPOJAXH U COOTBETCTBYIOIIMX M3JIEPKKAaX MPOU3BOJACTBA €IMHUIIBI TOJIUPOBOY-
HOT'O ¥ MaTOBOI'O JIAKOB.

Jlak Lena npooasicu | U30epotcku npo-
1 zannona, ¢. u3zeo00cmea
cm. 1 zannona, ¢h. cm
MaroBblii 13,0 9,0
IlosiupoBoYHBII 16,0 10,0

Jliist mpou3BojicTBa 1 rajaioHa MaToBOTO Jaka HEOOXOJUMO 3aTpaTUTh 6
MUH. TPyA03aTpart, a AJig MPOU3BOCTBA OJHOTO raJJIOHA MOJUPOBOYHOTO JIaKa —
12 muH. Pe3zepB donna padouero BpeMenu coctapisier 400 den.-4. B geHb. Pasz-
Mep €KETHEBHOTO 3amaca Heo0XouMoi xumudeckoil cmecu paseH 100 yHIMsM,
TOT/Ia KaK €€ pacxoJ Ha OJWH raJUIOH MaTOBOTO U MOJUPOBOYHOTO JTAKOB COCTaB-
asiet 0,05 u 0,02 yHIIuM COOTBETCTBEHHO. TE€XHOJIOTHMYECKUE BO3MOXKHOCTHU 3aBO-
Jla TIO3BOJISIIOT BhIMTyckaTh He 6osee 3000 raijoHOB J1aka B JICHb.

B cooTBeTrcTBUM C cOrIallieHUEM C OCHOBHBIM OINTOBBIM MOKyHaTEIeM
KOMITaHUs JTOJKHA nocTaBisaTe eMy 5000 rammoHoB maTtoBoro jaka u 2500 ran-
JIOHOB TIOJIMPOBOYHOTO JIaKa 3a KKIYK pabouyio HeAelto (COCTOAIyH H3 5
nueit). Kpome toro, cymectByer npod)cor3HOE COrianieHne, B KOTOPOM OroBa-
pUBaeTCI MUHUMAIbHBIA 00BbEM MPOU3BOJICTBA B J€HB, paBHbIA 2000 rayijioHOB.
AJIMUHUCTpAIMU TAaHHOW KOMITAHUHM HEOOXOMMO OIPEACIUTh €KEIHEBHBIE 00h-
€MBbI MMPOU3BOJICTBA KAXKOTO BU/IA JIAKOB, KOTOPHIE MO3BOJISIIOT MOTy4aTh MaKCH-
MaJIbHbIA OO TOXO.

Tpebyercs:

a) OnpenenuTs €XeIHEBHBIM ONTUMAJbHBIN IJIaH MPOU3BOACTBA U COOT-
BETCTBYIOLIYIO €MY BEJIMUMHY JIOXO/IA.

0) s ucxonHol 3agaun (HE YYMTHIBAIOIICH CBEPXypOUYHBbIE PabOTHI) OI-
peaeuTh TPOMEKYTOK U3MEHEHUH MOKa3aTelsl €AUHUYHOTO J0X0/1a 3a | rajioH
MOJIMPOBOYHOTO JIaka, B KOTOPOM HCXOJHOE OMNTHUMAJbHOE PEIICHHE OCTaeTCs
MPEKHUM.

3agaua 5

Halitn pemenue, cocrosinee B ONPENCIICHUN IIJIaHAa W3TOTOBJICHUS W3ME-
mit A, B u C, obecieunBaroniero MakCUMaibHbIN UX BBITYCK, B CTOUMOCTH BBI-
POKEHHOM C Y4ETOM OrpaHMYEHUN Ha BO3MOXKHOE MCIIOJIBb30BAHHUE CHIPbSI TPEX
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BH10B. HOpMBI pacxoja ChIpbsi KaXJ0TO BUJa HA OJHO U3JENIHE, LIEHA OAHOTO U3-
JIeNIAsT COOTBETCTBYIOIIETO BHUJA, & TAKXKE HMMEIOIIETOCs ChIPbs, NMPUBEICHBI B
tabauie. MoXHO JId COKOHOMHUTH ChIpb€ HE yYMEHbIas oo0mied npuosuin? YUto
MPOU30HJET C MPUOBLIBbIO, €CIU Tepe ] MPEeANpPUsITHEM IMOCTaBJICHAa 3ajlaya BbI-
MyCTUTh HE MEHEE MATU U3AeIni Bujga A?

Hopwpl 3atpart (kr) Ha ogHO u3nenue | OOmee Ko-

Bun ceipbs JINYECTBO
A 3. B ¢ CBIPbS (KT)
| 18 15 12 360
II 6 4 8 192
I 5 3 3 180
gi,%a) OJTHOTO W3IEINsI 0t1 1042 16 i
3amaua 6

[Tonurpaduyeckas KoMIaHus BbIMyCKaeT pekiaMuble n3nanus LinksLetter
u Ragged Edge, koTopblie mokymnarenu MoryT OpaTh B MECTHBIX Mara3uHax u pec-
TopaHax KoMmanus nosiy4yaer 40X0[, IpoJaBas MECTO JIsl pa3MELIECHUs] peKia-
MbI B cBoux m3nanusx. Ctoumocts LinksLetter cocraBnsier $50 3a Thicsauy k-
3eMILIIPOB, a cromMocTh Ragged Edge — $100 3a Thicsay sx3eMIutsipoB. UToOsr
HarneyaTaTh Thicsauy 3k3eMIuisipoB LinksLetter TpeOyeTcst onuH yac, a neyath Thl-
csium sk3emiuapoB Ragged Edge 3anumaer Bcero nomnuaca. Ha cienytomieit Hene-
Jie pecypc BpemeHu nedatu coctaBuT 120 4. O0e peksiaMHbIe ra3eThl CKJIa bIBa-
10TCS (pasiblIeBATbHON MAIIMHOM, pecypc pabodyero BpeMeH! KOTOPOi COCTABIISET
200 g B HEaEI0, IPUYEM OHA CKJIAJIBIBACT 00€ ra3eThl ¢ OJIMHAKOBOM CKOPOCTHIO
1000 sx3emmuisipoB B yac. KoMnaHusi X04eT MOJTHOCTHIO UCIIOJI30BATh BPEMS T1€-
YaTHOT'O CTAHKA, MUHUMU3HPOBAB IIPU 3TOM 3aTpaThl HA MPOU3BOACTBO MEYATHON
npoaykiuu. OnpeaenuTe onTUMaIbHbINA TPOU3BOICTBEHHBIN TJIaH U €0 MUHU-
MaJbHYI0 CTOUMOCTb.

[penmnonaoxum, 9To eI MEHEKepa MoJMTrpapuuecKoi KOMIIAaHNH N3Me-
HWIKCH. Terneps OH pelini MAaKCHMU3UPOBATH MOTY9aeMYI0 OT ITyOIHKaIHid
npuObLTh. OH ONpeaenu, YTo NPUObLIb OT ThICSuM dK3eMInIsipoB LinksLetter co-
craBisieT $25, a ot Thicsun dKx3eMIuipoB Ragged Edge — $45. Heo6xoaumo Ha-
nedatath He MeHee 60000 sx3emruisipoB LinksLetter u ve menee 30000 sx3emr-
nsipoB Ragged Edge. Orpannuenus Ha pecypc pabo4ero BpeMeHH! MeYaTHOTO
CTaHKa U (aliblIeBAIbHON MAIIMHBI OCTAIOTCS NMpekHUME. Kakum Oyzaer ontu-
MaJIbHBIA IPOM3BOJICTBEHHBIH M1aH? Kakue orpaHUueHus SBIISIOTCS CBSI3bIBAIO-
mumu’?
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3amaua 7

3aBOJ1 MOKET MPOU3BOJIUTD IMATh PA3IMUHBIX MPOIYKTOB B MPOU3BOJIHLHOM
COOTHOIIEHUH. B BbIITyCKe Ka)XA0ro MPOIyKTa MPUHUMAIOT YYacTHE TPU CTAaHKA,
KakK Moka3aHo B Tabiuie. Bee mudpel nansl B MUHyTax Ha GyHT IPOJIYKTA.

Bpemsa pabomusl cmanka, mun/pynm

Ilpooykm 1 2 3
A 12 8 5
B 7 9 10
C 8 4 7
D 10 0 3
E 7 11 2

Pecypc paGodero BpeMeHH Ka)JAOro CTaHKa COCTaBiiAeT 128 4 B HeJenro.
Bce npolykThl KOHKYPEHTOCIIOCOOHBI U BCE MX MPOU3BEACHHOE KOJIMYECTBO MO-
KeT OBITh TIpojiaHo 1o neHe $5, $4, $5, $4 u $4 3a hynT npoaykra A, B,C,Du E
COOTBETCTBEHHO. [lepeMeHHbIe 3aTpaThl Ha 3apIuIaTy COCTaBIsOT $4 B 9ac mis
crankoB 1 u 2 u $3 B wac s cranka 3. CTOMMOCTh MaTepUAIOB, 3aTPaueHHBIX
Ha BBIMYCK Kaxaoro ¢GyHTa mpoaykroB A u C, cocraBmusieT $2, a mpoaykroB B, D
u E — $1. PykoBoicTBO X04eT MaKCUMHU3UPOBATh MPUOBLITH KoMIaHu#. CKOJIBKO
4acoOB OTPa0OTAET KaXIblii CTAHOK, U B KAKUX €AMHUIAX MU3MEPSIOTCS TEHEBbIE
LEHBI JJI1 OTPaHUYEHUM, 3a7aloluX pecypc paboyero BpEeMEHM Jisi CTAHKOB?
Kaxkyto nieny pupma MOKET MO3BOJUTH ceO€ 3aIUIaTUTh 3a MOJYYSHHUE JOMOJIHU-
TEIHHOTO Yaca pabodero BpeMeHH cTaHka 2? Ha CKOJIbKO MOXKET YBEIUYUTHCS
LI€HA MPOJIaKu NPOAYKTa A, IpekKAE YEM U3MEHUTCS ONTUMAJIbHBIN TPOU3BOJICT-
BEHHBIH IIJIaH?

3amaua 8

Ha Tkaukoii ¢pabpuke 175 U3roTOBIEHUS TPEX apPTUKYJIOB TKAHU UCTIOJIb-
3YIOTCSI CTAaHKHU JBYX TUIIOB, IPsbKa U KpacuTenu. B Tabnuiie yka3aHbl IpoOU3BO-
JUTENBHOCTh CTaHKa Ka)/10r0 TUIIa, HOPMBI pacXo0/1a MPSKU U KpacUTeNIel, IeHa
1 MeTpa TKaHM JaHHOTO apTHUKYJIA, a TaKXke o0 (GoHa paboyero BpeMeHu
CTaHKOB Ka)KJIOTO THIIa, UMEIOIINXCS B PACTIOpsLKEHUH (pabpuku, GOHIIBI MPSHKH
Y KPACHUTEJIEW U OTPaHUYEHUSI HA BO3MOYKHBIN BBIITYCK TKAHEW TaHHOTO apTHUKY-
na.
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Hopwmel 3aTpat Ha 1 M Tkanu aptuky- | O01mee Ko-
Pecypcsl aa JIAYECTBO
| 2 3 pecypcoB

[Ipon3BOAUTEIBHOCTD
CTaHKOB (CTaHKO-Y):

I Tuma 0,02 - 0,04 200

IT Tuna 0,04 0,03 0,01 500
[Ipsixka (xr) 1,0 1,5 2,0 15000
Kpacurenu (xr) 0,03 0,02 0,025 450
Ilena 1M TKanu (pyo.) 5 8 8 -
Brinyck Tkanu (m):

MuHuMaTbHBIN 1000 2000 2500 -

MaxkcumanbHbIN 2000 9000 4000 -

CocTaBUTh TaKOM IJIaH U3TOTOBJIEHUS TKAHEH, COTJIACHO KOTOPOMY OyeT
IIPOM3BEIEHO BO3MOKHOE KOJIMYECTBO TKAHEH JAHHOTO apTUKYJIa, a o0mast
CTOMMOCTb BCEX TKaHEW MakcuMaiibHa. MOHO 1 OyZIeT PU 3TOM CIKOHOMUTh
peCypehl IPSKUA U KpacuTeNe? by iy T JIM MMOMHOCTBHIO 3arpy>KEHbI CTAHKH?

3agaua 9

MammHOCTPOUTENHHOE MIPEANPHUATHE JJIsI U3TOTOBIICHUS YETHIPEX BUIOB
NPOAYKIIMH UCTIONB3YET TOKapHOe, (pe3epHOE, CBEPIIILHOE, PACTOYHOE H ITUTH-
dboBasibHOE 000PYAOBAHUE, & TAKKE KOMIIEKTYIOIIUE U3/ICIIHS.

Kpome Toro, cOopka muznenuii TpedyeT BBITTOJHEHHS ONPEACIIEHHBIX COO-
POYHO-HAJIaIOYHBIX padoT. HOpMEI 3aTpat BceX BUAOB Ha M3TOTOBJICHUE KaXK10-
r'0 U3 U3JIEIUI MPUBEICHBI B TabmuIle. B 3Toi ke Tabiuile yKa3aHbl HATUIHBINA
(bOHI KaXKI0T0 U3 PECYPCOB, IIPUOBLIb OT PEATH3AIMH SIMHHUIIBI TIPOTYKIIHH JTaH-
HOT'O BH/Ia, & TAK)KE OrPaHUYCHUSI Ha BOZMOXKHBIHN BBIITYCK MPOAYKIMHU 2-T0 U 3-

I'0 BHA.

Haiitu nnaH Beimycka NpOAYKIMH, IPYU KOTOPOM IPHUOBLIbL OT €€ peayinsa-
LIAN ABJISETCA MAKCUMAJIBHOM.
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Hopmel 3atpar Ha wmsrorosiie- | OO
Pecypcel HUE OJIHOTO U3JEIUs 00BEM pe-
1 2 3 4 CypCOB
[Tpou3BoAUTENBHOCTh 000PYI0-
BaHUS (UEJIOBEK-Y):
ToxapHoro 550 - 620 - 64270
®pe3epHOro 40 30 20 20 4800
CBepnmiibHOTO 86 110 150 52 22360
Pacrounoro 160 92 158 128 26240
[nudoBansHOTO - 158 30 50 7900
Kommnekryromue uznenus (mr) | 3 4 3 3 520
COopouHo-Hanmago4yHbie padoThl | 4,5 4.5 4.5 4.5 720
(4esoBeK-1)
[IpuObLIL OT peanu3anuu OJHO-
ro uzaenus (pyo.) 315 | 278 573 370 -
Breimyck (1t.):
MuHuManbHbIN - 40 - - -
MaxkcruManbHBIN - - 120 - -

Haiity nan BbIlycKa MPOIYKLIHUU, TP KOTOPOM MPHUOBLIL OT €€ peanu3a-
MU SBJISIETCS MaKCUMalbHOW. MOXHO 1M OyJeT MpU 3TOM COIKOHOMHUTH KOM-

IUJIEKTYIOIIUE U3enusi? ByneT a1 moJHOCTBIO 3arpy>KeHo 000pyaoBaHUE?

3agaua 10

Jlnst moaepkaHrs HOPMAJIBHON KU3HEIEATETLHOCTH YeJIOBEKY HE00XO-
auMo moTpebsaTh He meHee 118 1 6enkoB, 56 T xupos, 500 T yrieBoaoB, 8 T Mu-
HepaJIbHBIX coJiei. KoanuecTBO MUTaTeNbHbIX BEIIECTB, COAEPKAUXCS B 1 KT
Ka)XJIOT0 BUA TTOTPEOJIIeMBIX ITPOTYKTOB, a TAKXKE IIeHa 1 KT KaKJI0T0 U3 dTUX
MPOJYKTOB IIPUBEJICHBI B CIEAYIOLIEH Ta0auIe:

Conepxxanue (r) MUTATENIBHBIX BEHIECTB B 1 KI mpo-
[IutarenpHble Belle- AYKTOB
Kap-
CTBa Ms- Mozo- | Mac- Kpy-
pbiOa CBIp TO-
co KO JI0 ma
dbenb
benku 180 | 190 30 10 260 130 21
Kupor 20 3 40 865 310 30 2
YrineBoabl - - 50 6 20 650 200
MuHepaibHbIe COJIH 9 10 7 12 60 20 10
Hewa L xrmponyi- -1y ¢ 1169 | 928 | 34 | 20 | 05 | 01
TOB (pyo0.)
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CocTaBuTh THEBHOUN pallMoOH, COJAEpKAIIUM HE MEHEe MUHHUMAJIbHOU Cy-
TOYHOM HOPMBI MOTPEOHOCTH YeIOBEKa B HEOOXOJUMBIX MUTATEIBHBIX BEIIECT-
Bax NP MUHUMAaJILHOM 00IIel CTOMMOCTH MOTPEOISIEMBIX MPOIYKTOB.

3apava 11

J11s1 IepeBO30K TPEX BUAOB MPOAYKIIMH MPEIIPHATHE UCTIOIB3YET ABA TH-
1a TEXHOJIOTHIECKOTO 000PY0BaHUS U JIBa BUAA CHIPhs. HOpMEI 3aTpaT ChIphs U
BPEMEHHU Ha U3TOTOBJIEHUE OJTHOTO M3/IEIUs KaKI0TO BUJIa IPUBEACHBI B Ta0IH-
nie. B Heit ke ykazanbl o0muil pon1 paboyero BpeMeHu KaK0i U3 TPYIIN TeX-
HOJIOTHYECKOTO 000pYyI0BaHMs, 00BEMBI IMEIOIIETOCS ChIPhS KaXKI0TO BU/A, a
TaKKe [IeHa OJIHOTO U3/IeNIMs JAHHOTO BUJA M OTPAHUYEHHUS Ha BOBMOYKHBIHN BbI-
MyCK Ka)KJIOTO M3 U3CIUH.

Hopwmbr 3atpar Ha ogHO u3- | OOmee  Ko-
Pecypcer JieJue BUJIa JNYECTBO pe-
| 2 3 CypCOB
[IpousBoAUTENHHOCTE  000-
pyaoBaHus (HOPM-4):
I Tuna 2 - 4 200
II Tuma 4 3 1 500
Coipbé€ (KT):
1-ro Buna 10 15 20 1495
2-TO BHUA 30 20 25 4500
[ena oxnoro uznenus (pyo.) 10 15 20 -
Brimyck (mt.):
MuHuManbHBIN 10 20 25 -
MakcuManbHbIN 20 40 100 -

CocTaBUTh TakoOW IUIaH MPOU3BOJICTBA MPOIYKLHH, COTJIACHO KOTOPOMY
OyZeT U3rOTOBJIEHO HEOOXOIMMOE KOJIMYECTBO M3JEIHA KaKIO0TO BUAA, a o0mas
CTOMMOCTb BCEH M3rOTOBJISEMON MPOIYKUHH MakCHUMallbHa. MOXHO JH Oyner
IIPU 3TOM TOJTYYUTh SKOHOMHIO CHIpBs? ByAeT i moMHOCTBIO 3arpy’eHo 00opy-
noBaHue? YTo mporu30MIeT ¢ BEIMYMHON NpUObLIH, €CIU LIeHY Ha u3aenue 1 yse-
anauTh Ha 20%?

3amaua 12

[Tpu poM3BOICTBE YETHIPEX BUIOB KaOEIsl BBITIOIHSICTCS MSITh TPYIII TeX-
HoJIorMuYeckux ornepanuii. HopMer 3atpar Ha 1 kM kaOeJisi JTaHHOTO BHJIA HA KaK-
JIOW M3 TPYII ONepaIiu, NpuObUTh OT peanu3auu | KM KaJI0ro Buaa Kadens, a
Takke o0muii hoH pabodero BpeMEeHH, B TCUEHHE KOTOPOTO MOTYT BBITIOJTHSTh-
Cs1 3TH OTIepaIiH, YKa3aHbI B TAOIHIIC.
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Hopwmel 3atpar Bpemenu (4) Ha oOpa- | O0muit
TexHosnoruyeckass orme- | 00TKy 1 KM kabess Buja dbounn pabdo-
panus 1 5 3 4 4ero  Bpe-
MEHHU (1)
Boouenue 1,2 1,8 1,6 2.4 7200
Hanoxxenune nzoimsmuun 1,0 0,4 0,8 0,7 5600
CkpyunBaHuE >JIEMEH- 11176
TOB B Ka0eJb 6,4 5,6 6,0 8,0
OcBUHIIEBAHUE 3,0 - 1,8 2.4 3600
HcnbiTanne u KOHTPOJIb 2,1 1,5 0,8 3,0 4200
[TpubbLIH OT peanu3za- 12 0.8 1.0 1.3 i
i 1 kM xabest

OnpenenuTh TaKOM IUIaH BBITYCKA Kabes, Py KOTOPOM 00Iasi mpuObLIb
OT peain3aliy U3rOTOBIIIEMON MPOIYKIIUU ABJISIETCSI MaKkcuManbHOM. Kabenb
KaKoro BUa MPOU3BOJUTH BHITOJIHEE BCETO?

3agaua 13

Ha me6enbHoii padpuke U3roToBisieTcs NSATh BUAOB MPOAYKIIUU: CTOJIbI,
mkadbl, AUBaHBI-KPOBATH, KpECiIa-KpoBaTh 1 TaxThl. HopMeI 3aTpat Tpyna, a
TaK)K€ JPEBECUHBI U TKaHU Ha MPOU3BOJCTBO €AMHUIIBI TPOTYKIIMHA JAHHOTO BUJA

PUBEACHBI B TAOJIHIIE.

Hopma pacxona pecypca Ha eAMHUILy MPO- Obmee  Ko-
JTYKIAH
Pecypcnr JINYECTBO
KA | JMBAaH- | KpPecjo- | Tax-
CTOJI pecypcoB
¢ | kpoBarb | KpoBaTh | Ta
Tpynosatparsl  (ue- 3 12 9 10 3456
JIOBEKa-4)
peBecuna (M3) 0,4 0,6 0,3 0,2 0,3 43?2
Tkansb (M) - 6 4 5 2400
[TpubsLIL OT peanu-
3a1My OAHOTO U3Jie- 10 16 14 12 -
mus (pyo.)
Brinyck (T.):
1. § MuHuMaJIb- 120 90 20 40 30) .
HbIH 480 | 560 180 160 120 -
MakcuManbHbIN

39




B 37011 ke Tabnuie ykazaHa NpuObLIL OT peasiu3aliuu OJHOTO U3/IETHs Ka-
KJIOTO BHJIA, TPUBEACHO 00IIee KOJIMYECTBO PECYPCOB JAHHOTO BHJA, UMEIOIIICe-
cs B pacnopsbkeHun (aOpuKH, a TaK)Ke YKa3aHo (Ha OCHOBE M3Yy4E€HUs CIIpoca), B
npenenax Kakux 00bEMOB MOKET H3TOTOBIATHCS KAK/IbIN BU MPOTYKITHH.

OrnpenenuTs IJIaH MPOU3BOACTBA MPOAYKIIUU MeOenbHOU (padbpuxoii, co-
IJIAaCHO KOTOPOMY MPHUOBLIb OT €€ pean3alluu SBJISIETCS MaKCUMaIbHONH. MOKHO
JIM TIPA 3TOM OYAET COKOHOMHUTD JPEBECUHY U TKAHb?

3amaua 14

N3 deThipex BUAOB CHIPbS HEOOXOJIUMO COCTaBUTh CMECh, B COCTaB KOTO-
pOM JIOJKHO BXOJIUTH HE MeHee 26 €. XMMHUUYecKoro BemiecTtra A, 30 en. — Bellle-
ctBa B u 24 en. — BemtectBa C. KoanuecTBo eIMHAI] XMMHUYECKOT'O BEIIECTBA, CO-
nepskaiierocs B 1 Kr ceIpbs KaXKJI0TO BHAa, yKa3aHo B Tabiuiie. B Hell ke npuBe-
JIeHa 1IeHa | KT ChIphs KaXJa0ro BU/A.

CocTaBuTh CMECh, COJIEPAKAILYI0 HE MEHEE HEOOXOAMMOTO KOJINUECTBA
JTAHHOTO BUJa U UMEIOIIYI0 MUHUMAJIbHYIO CTOUMOCTb.

KonnuectBo ennuun BemecTa, coaepxkamierocs B 1
BemiectBo KI' CBIpbsI BUJIA
1 2 3 4
14. A 1 1 - 4
B 2 - 3 5
C 1 2 4 6
Ilena 1 xr coipbs (pyo.) 5 6 7 8

BapuaHTbl MHAUBUAYAJIbHbIX 32JaHUN
Howmep 3amanust COOTBETCTBYET HOMEPY CTYJIEHTA B )KYpHaJE.

BapuanTsl

123 45|67 |89 1011121314 |15

1231419261012 8| 5|76
3amaun

416 8| 7|11 |5 13|14 6 |1 |5 |10 13

JIABOPATOPHAS PABOTA Ne2
IIpuHsATHE pelIeHUd MPU MHOTUX KPUTEPUAX
Heas: [IproOpectr HaBBIKK PEUIEHUS MHOTOKPUTEPUATIBHBIX 33]1a4 C UCIIOJIb30-

BaHMEM ITaKeTa
1. OcHOBBI TeOpUHN
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EsxeTHEeBHO MBI CTaTKUBaeMCsl ¢ HEOOXOMMOCThIO IPUHUMATD PEIICHUS C
y4eTOM MHOKECTBA 11eJiei U Kputepues. [lepedunciiuM HEeKOTOpbIe U3 HUX
Br160p paboThl U3 HECKOIBKUX MPEIJIOKEHHBIX BaKaHCUN
Br160p koMmnbroTepa (aBTOMOOMIISA, XOJIOAUIBHUKA U T. 11.)

[IpunsiTHE pemeHnst 0 TOM, KaKOM HOBBIM MPOJIYKT BBIITYCKATh [EPBBIM.

Br16op mMecTta AJ11 HOBOro pecTopana, OTessl, IPOU3BOJICTBEHHOTO 0OBEKTA U T. 1.
Br160op yueOHOTO 3aBeieHHUs.

CocTaBiieHUE pEUTUHTA TOPOJOB MO YCIOBUAM NPOKUBAHUS

Br160op HOBOrO makeTa MPUKIAJAHBIX MIPOTPaMM OT KOHKYPUPYIOIIUX TTPOU3BOIH-
TEJIEN.

[Ipn mokymke aBTOMOOWIISI, HampUMEp, HEOOXOAUMO YUYUTHIBATH TAKHE
dakTophl Kak: 1ieHa, 6€30MacHOCTh, 00bEM JIBUTATENsl, SKOHOMHUS TOIUIMBA U T. A.
B kaxx1oM U3 MepeyrcieHHbIX BBIIIE MPUMEPOB MPU MPUHATUU CIOKHBIX pellie-
HUM TpeOyeTcsl yYUThIBaTh MHOXKECTBO (PAKTOPOB.

[TpocreitmmM cmocoOOM MPUHATHS PEIICHUN B MOJOOHBIX CUTYaIUsAX SIB-
JSI€TCS PUCBOEHUE KPUTEPHUSM, ONPEICISIOIUMM KaueCTBO PEIICHUS, BECOBBIX
KO3 (PUIIMEHTOB U BBIYUCIICHHE ISl AIbTEPHATUBHBIX PEIICHUM OIEHOK I10 IIKa-
ae ot 1 (manxyamee) qo 10 (Haumydinee) myTeM CyMMHUPOBaHUsS MPOU3BEIICHUN
3HAYEHUH Ka)XJO0ro KpPUTEpUs Ha €ro BecoBod koddduiueHt Pemenue ¢ Hau-
BBICIIIEH cyMMOM OyzaeT HauOosiee mpeamnoutuTesbHbIM. Ha3zoBem Takod MeTon
BBIOOpA PEILLICHUS MeMmoO0OM petimunea npuopumemos.

PaccmoTpum mpumep, B KOTOPOM HEOOXOJIMMO BBIOpaTh KOMIIBIOTEp IS
oduca. Bribop ocyuiecTBiseTcs cpean Tpex MOJENeN: MOJENb A ¢ IPOLECCOPOM
AMD Athlon II X2 ¢ gactoroit 2.9 I'T;, monens B ¢ nmponieccopom Intel Core 2
Duo c yvacroroit 3 I'Tu u moaens C ¢ npoueccopoM Intel Core 13-530 ¢ yacToToii
2.93 I'Tu. Ilpu BBIOOpE YYUTHIBAIOTCS CIEAYIONIME KpUTEpuu: IieHa, d3hPeKTuB-
HOCTb (4acToTa Mpoleccopa), EMKOCTh JKECTKOTO JHUCKAa M HallMYue rapaHTud U
obOcnmyxuBaHus. Jlanee peraem, 4To MpU MPUHATUU PEIICHUS IIEHE TPUCBAUBACT-
cs1 BecoBoil ko3¢ dunuent, Hanpumep, 0,50 (50% obmiero Beca), ahpexTuBHOCTH
— 0,15 (15%), emxoctu xectkoro aucka — 0,20 (20%) u HanM4KIO rapaHTUU —
0,15 (15% o6mero Beca). 3aTeM MPOU3BOAUTCS OIEHKA KaXK0M MOJEIN KOMIIb-
I0TEpA 0 YKa3aHHBIM 4YeTbIpeM KputepusMm. VX onenku no mxane or 1 mo 10
(Kak OMMCHIBAJIIOCH BHINIE) TOKA3aHbl B TaOMWYHOW Mojaenu Ha puc. | (pabouas
kHura Kommerorep. XLS)

A B - D E F G
PaHru ansTepHaTHE
Kputepuin Bec Mogens A Mogens B Mogens C

Lexa 50%
Cropocmis 15%
M. duck 20%
[apasmus 15%
100% | 6

3
9
10

o |m | | R [
= J= Moo

(e~ o —

7
5.9

[ —!
=
(=51

s | oo |~
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B C D E F

(]

Panru ansTepHaTue
Kputepun  Bec Mogens A Mogens B Mogens C
Uexa A ] 3
Cropocms 1 9
M. duck 02 9 10
Mapasmus  0.15 7 10 7

T3]
B
[T -

=cyMM(ca-CT) | [ECYMMIPON3B(ECE4 5087 E4.ET) J=C

CYMMIPOV3B(5C54 5057 F4 FT) |=CYMMNPOW3B(5C54 5C57.G4.GT) |

Puc. 1. Moodenv npunsamus pewienus npu noKynke KOmMnvomepa

Kax Bugum, Haubosnbiryto cymmy 6amioB 7,05 nabpana monaens B, mosro-
My KYIHUTb CJIEyET UIMEHHO €€.

Meron peldTrHra NpUOPUTETOB IIPOCT B UCIOJIB30BAHUH, OJTHAKO IIPU €r0
IPUMEHEHUH Ha MPAKTUKE BOZHUKAET Psif CIOKHOCTEN (IIPH 33aHUH OLIEHOYHBIX
IIKaJ JUIsl pa3HOPOJHBIX KPUTEPUEB, IPH BBICTABICHUH OLEHOK albTEpHATUBAM),
IIPEOA0JIETh KOTOPHIE MOXKHO C IMOMOIIBI0 00Jiee COBEPIIEHHOTO METOoAa — Me-
TOJIa aHAJIN3a UEPAPXUI.

Memoo ananuza uepapxuti TakKk€ OCHOBAaH Ha WJIE€ WCIIOJIb30BAaHUS B3Be-
IIEHHBIX CPEHUX, OJHAKO B HEM MpPUMEHsETCA 0o0Jiee HaJCKHBIA U COTNIaCOBaH-
HBIA METOJ MPUCBOCHHS OLIEHOK M BECOBBIX Kod(duimentoB. MAU ocHoBbIBa-
eTCsl Ha MONapHOM CPaBHEHUHU aJIbTEPHATUBHBIX PEIICHUN MO KAXKIOMY KpUTE-
puto. 3aTeM NPOBOJUTCS aHAJTIOTUYHBIN Psii CPaBHEHUM, YTOOBI OLIEHUTh OTHOCH-
TEIbHYI0 BAXKHOCTh KaXXJIOTO KPUTEpUS M TaKUM O00pa3oM OIpPEAeSUTh BECOBBIC
ko3 unrenTsl. OCHOBHAS IPOLIEYPa BBITIIAIUT TaK.

OnpenengioTcss peUTUHIA BCEX BO3MOXKHBIX BAapUAHTOB PELICHUN MO KaXKIOMY
KPUTEPUIO CIEAYIOLIUM 00pa3oM.

CO3JaEeTCsl MaTPHILIA ITONIAPHBIX CPABHEHUI 0 BCEM KPUTEPUSIM,

NOJIy4eHHasi MaTpUIla HOPMaJIU3yeTcs,

JUISI IOJIyYE€HHSI COOTBETCTBYIOIUX PEUTUHIOB YCPEAHSIIOTCSA 3HAUEHUS B KX 101
CTpPOKE,

BBIYHCIIAIOTCS M IPOBEPSAIOTCS KOIP(PULMEHTHI COITACOBAHHOCTH.
OnpenensaroTcs: BeCOBble KO3(PPUIMEHTHI KPUTEPUEB.

CO3JaEeTCsl MaTPHIIA ITONIAPHBIX CPABHEHUH 110 BCEM KPUTEPUSIM,

NOJIyYeHHAs! MaTPHIIA HOPMAJIU3YETCs,

JUIS TIOYYE€HHUS BECOBBIX KOA((UIIMEHTOB YCPETHSIOTCS 3HAYEHUS B KaXKIOU
CTpPOKE,

BBIUUCIISIIOTCS. ¥ IPOBEPSIOTCS KOA(D(PUIIMEHTHI COTTTACOBAHHOCTH.

Briuucnsiercst B3BEUICHHBIN CpEeTHUN PEUTHHT JJIsl KaXKI0T0 BapraHTa pelieHus u
BbIOMpaeTCs perieHue, Hadpasiee HanOobIlee KOJTUYECTBO 0aIOB

[IpoieMoHCTpHpyEM MTPUMEHEHUE TAaHHOM MPOLIeIypbl HA HOBOM MIPUMEDPE.
Komnanuu SleepwellHotels Hy>kHO BBIOpaTh HAWIYUIINNA MAaKET OYXTaJITepCKOTO
IPOrpaMMHOr0 OOECHedeHUs] W3 MPEeAJIaraeMbIX HECKOJIBKUMU MOCTABIIMKAMHU.
Orta 3a7a4a ObUTa MoOpyyeHa 3aBeayroniemMy otaenoM Mapky [xeitmcy. OH Bbize-
JUJI TpeX MOCTaBIIMKOB, IpearaeMoe MporpaMMHOE OOecredeHHe KOTOPBIX
CMOXeET YIIOBJIETBOPUTH OCHOBHBIE HOTPEOHOCTH KOMITaHUU
RevenueTechnologyCorporation (RTC), PRAISEStrategicSolutions (PSS) wu
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ElCheapo (EC). Kputepun, KOTOpbIE OH CYUTAET BaXKHBIMU B BBIOOPE MPOrpaMMm-
HOTO obOecrieueHust: 1) oOmias CTOUMOCTh IPOTPAaMMHON CHCTEMBI, 2) obecrieue-
HUE OOCITY>KMBAaHUS HA MPOTSHKEHUH CIIEAYIOLIEro rojia, 3) CI0XKHOCTh U HaJAeXK-
HOCTb JIEKAIIMX B OCHOBE MAaTeMAaTHYECKHUX Mpoleayp 1 4) BOZBMOXKHOCTb ajiaf-
Tauuu cucteMsl oA ycnmous Sleepwell. Ilepssiii mar npouenypst MAUM coctout
B NIOMApHOM CPaBHEHUH MPOAABIOB MO KaXIAOMY KpUTepHio. /s 3TOro ucnomib-
3yeM CTaHJapTHYIO LKAy CPAaBHEHUS, IPUBEACHHYIO B CIIETyIONIei Tabmuie
Peiitunr | Onucanue

OnuHaKoBOE NPEANOYTEHHUE
YMepEeHHOEe NPEeAnoUTeHUE
SIBHOE mpeanoyTeHne
OueBHIHOE IPEANIOUTEHUE
AOCOJIFOTHOE MPEANOYTEHUE

Takke MOKHO NIpUCBAaWBaTh 3HAUEHUS pelThHra 2, 4, 6 U 8, KOTOpBIE Ol-
PEeAeINSIIOTCS KaK CpeTHUE OT OJMKaMIIUX pEeUTUHTOB.

Mapk Hauyan c mepBoro Kputepusi (00IIasi CTOUMOCTb) U BHEC B JIMCT
Croumocts paboueit kuuru [10.XLS nannble, noka3aHnHble Ha puc. 2. Tabnuiry
ClIelyeT YUTaTh TAKUM 00pa30M: YKa3aHHBIM B CTPOKE MOCTaBIIMK CPaBHUBAETCS
C TIOCTABIIMKOM, YKa3aHHbIM B cTosOue. Ecinu ykazaHHbBIN B CTpOKE MOCTABIIMK
PEANOYTUTENBHEH, TO COOTBETCTBYIOLIEE 4YUCIO OT 1 10 9 3ammchiBaeTcs B
AYelKy Ha NEepeceYeHHH CTPOKH U cTojbOua. Ecim ke mpeamodturesbHe mo-
CTaBIIMK, YKa3aHHBINA B CTOJIOIE, TO 1 JENUTCSA Ha COOTBETCTBYIOLIEE YHUCIO OT 1
70 9, ¥ pe3ynbTaTr 3alHChIBACTCS B SYCHKY Ha MEPECEUECHUU CTPOKU M CTOJIOILIA.
O4eBHIHO, YTO MOCKOJIbKY JIF0OOM MOCTaBIIMK OJUHAKOBO MPEANOUYTUTENIEH I10
CPaBHEHUIO C CaMHUM COOOH, TO BO BCE JAMAroHajbHbIE SYEHKU 3aHOCUTCS 3Haye-
nue 1. [lo moka3zarento oOmielt croumoctu noctraBumky RTC otmaercs cpennee
MEXAY YMEPEHHBIM U SIBHBIM MPEINOYTEHUE B CPAaBHEHUU C MOCTaBIIMKOM PSS.
[ToaTOMy B siu€iiKy BTOPOIo CTOJ0LA NEPBOM CTPOKU 3aHOCUTCS YHCIIO 4 (sueiika
C4). IlocraBmuky EC otmaetcsi npeAnouTeHre OT OAUHAKOBOTO 0 YMEPEHHOIO
nepen nocraBumkoM RTC, nostomy B siueiike TpeTbero cToyiONa MNepBoi CTPOKU
3amrcano ynuciio 1/2 (saeiika D4). Mapk Tak 3amporpaMMHpOBaj CBOIO TaOJIHITY,
YTO TOCJI€ BBOJIAa 3JIEMEHTOB cIipaBa oT nuaroHanu (siueriku C4, D4 u D5) o6part-
HbIE MPEANOYTEHHS BBIYUCISIIOTCS aBTOMaThyecku. Hampumep, moCKonIbKy Ipu
CpaBHEHHUU TMOCTaBIIMKA | ¢ MOCTaBUIMKOM 2 ObUIO 3amucaHo 4, TO NpU CpaBHe-

HUW TIOCTaBIMKa 2 ¢ MOCTaBIIMKOM | aBTOMaTW4ecKH moiydaercs 1/4 (suebika
BS).

O || Nn|W|—

A B c D

RTC PSS EC
RTC 1 4 0.5
PSS 0.25 1 0.142857
EC 2 T 1
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A B c D

RTC PSS EC
RTC 1 4 0.5
PSS =1/C3 1 =17
EC =1/D3 =1/D4 1

Puc. 2. Ilonaproe cpasnenue no noxazamenro cCmoumocmu

[Tocne BbIMOSHEHUS] BCEX MOMAPHBIX CPABHEHUN MaTPHUIly HEOOXOIUMO
HOPMANU3068amsb. ITO BBINOJIHIETCI MYTEM CYMMHUPOBAHHMS YHCEI B KaXKIOM
CTOJIOIIE U TTOCEAYIOIIETO ISICHUs KK I0r0 2JIEMEHTA CTOJI01a Ha MOJYyYSHHYIO
JUIs TaHHOTO CTOoJIONA cyMMy. Pe3ynbTaThl TaHHOW omepanuu MpeCTaBJICHBI B
suerikax B12.D14 na puc. 3. Cneayromuii mar COCTOMT B BBIYUCIECHUN Oaia J1Jis
KaXXJI0T0 MPOJABIIa MO KPUTEPUIO 00IIIEH CTOUMOCTH. DTH 3HAYCHUS TTOKAa3aHbI Ha
puc. 3 B cron6ue E. BuaHo, 4To HauBBICIIMI CpeHUM Oasul 10 TaHHOMY KpUTe-
puto umeet nocraBuuk EC

.05
1.0,142857

RTC PSS

: 0,308 0,333
0077 0,083
0615 0583

RES v
=CYMM(C4 C6) =CYMM(D4 D6)
RTG PSS EC CpeaHes _
=B4/B$8 =C4/C$8 =D4/D88 =CRBHANBI2:D12) |
=B5/8$8 =C5/C$8 =D5/D$8 =CR3HAN(B13D13):
=B6/B$S =C6/CHS =DE/D$8 CP3HANBIEDI4)

Puc. 3. Hopmanuzosannas mampuya 0751 kpumepus ooujeil Cmoumocmu

3aBeplInB HOPMATIU3AIMIO MAaTPHUIIbI, HEOOXOIMMO BBIYUCIUTE KOA(DPHUIIn-
€HT COTJIACOBAHHOCTH U MPOBEPUTH €r0 3HaueHue. Llenp 3Toil onepaiuu cCOCTOUT
B TOM, YTOOBI YO€IUTHCS B COTJIACOBAHHOCTH 3aJaHUS MPEANOYTEHUH B MCXO]I-
HOM Tabnuie. Hanmpumep, eciau mo kputepuro oOIield CTOMMOCTH 3ajaHa siBHAs
MPEANOYTUTENBHOCTD MOCTAaBIIMKA | mepes] MOCTABIIMKOM 2 U YMEpEHHas Mpe-
MOYTUTEJIBHOCTD MOCTABUIMKA 2 MO CPABHEHUIO C MOCTABIIMKOM 3, TO TIPU CpaB-
HEHUU MMOCTABIIUKOB | U 3 3ajaHie OAMHAKOBOW MPEANOUYTUTEIBHOCTHA IPUBEIET
K HECOTJIACOBAaHHOCTH, €I1le 0OJIbIas HECOTIIaCOBAaHHOCTh BOHUKHET MPHU yKa3a-
HUH, 9TO 3 mpeamnodyTuTeNbaei 1. Beraucnenne koadduimmenTa corimacoBaHHOCTH
COCTOMT U3 TPEX TAIOB.

1. BeruuciisieTcs Mepa COTJIACOBAHHOCTH ISl K0T O IMOCTAaBIIUKA.

2. Onpenensetcs uHAEKC corjiacopannoct MC.

3. Beruncisiercst koadpuiiueHT coracoBanHocTH kak otHouienue MC/UP,
rae MNP — nnaekc pangoMu3auu.
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JIJ1st BBIYHMCIICHHUSI MEPBI COTIIACOBAaHHOCTH MOKHO BOCTIONB30BAaThCs (PYHK-
uueit ymuoxxkenuss matpuil Excel MYMHOK. Kak noka3zano Ha puc. 4, mis mo-
craBmuka 1 (RTC) cpenuuii pedTuHr Kaxaoro mocrapiuka (sueiiku E12:E14)
YMHO’KA€TCsl HA COOTBETCTBYIOIIEE KOJIMUECTBO OAIIIOB B IEPBOM CTpOKE (sSTUeiiku
B4.D4), >t npousBeneHuss CyMMHUPYIOTCS, U CyMMa JIEJTUTCS Ha CpEeIHUN peil-
TUHT TIEPBOro nocTaBiuka (sueiika E12). AHanornyHble BBIYUCIEHUS OCYILIECTB-
JSAOTCS 4 2 U 3 mocTaBlIMKa. B maeambHOM ciiydyae MEphl COTJIaCOBAaHHOCTH
JOJDKHBI OBITH PaBHBI YHUCIY BO3MOXKHBIX QJIbTEPHATUBHBIX PEIICHUN (B HaIleM
cily4yae uMeeTcsi 3 peleHus, T.e. 3 mocTtaBuiuka). sl BEIYMCIEHUST MHAEKCA CO-
IJIACOBAHHOCTU OMPENEINAETCS CPEIHSISl MEpa COIIaCOBAHHOCTHU BCEX TPEX IO-
CTaBILMKOB, U3 HEE€ BBIUUTAECTCS KOJUYECTBO BO3MOKHBIX BAPUAHTOB PEILICHUS 1
U pe3ynbtar genutcs Ha n—1. Munekc cornacoBanHocty MC nokasaHn Ha puc. 4 B
sueiike F16, ero snauenue paBHo 0,001. Ilocneauuii aTan onpeneneHus kodpdu-
LMEHTa COTJIACOBAaHHOCTH 3akitouaercd B aesiennn MC Ha uHAEKC paHAOMHU3aUU
WP, 3HaueHUss KOTOPOTO I Pa3JIMYHBbIX 3HAYCHUW 7 BBIUYHUCISIIOTCS B METOMAE
MAMW cnenuanbHeIM 00pa30M U IPUBEACHBI B TAOJIHUIIE HUXKE.

HNupexce
PaHIOMH3AIUN
0,00
0,58
0,90
1,12
1,24
1,32
1,41
1,45

10 1,51
KoaddunmenT cornacoBanHoctu 3anvcan B sueiike F20 u pasen 0,002.

@OO\]O\UI-PUJ[\)=
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05
1 0,142867
j 1

SS ‘ e Mepa cornacosaHHOCTH
0.308 0333 , 0315
0 Q77 0,083 0

0615, 0 533

e
2 1.
- G 166667 0125

Cymma 3 166667 18625

HOPMAIASALNA
-....RTE F8s
RTC  : 0316 0308
0632 0615
EC - 0053 0077

20 Koad cornacosaHHoCTH) 1

Puc. 5. Kosgpgpuyuenm coenacosannocmu 05 kpumepusi 00CIyHCUBAHUS
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‘RTC PSS EC c enHee _e_pqlg:.ornacnﬂocm

0455 0455 04 3 0000
0,455 D455
0,001, 0091

Koad cornacosaHHoCT# 0,000

Puc. 6. Kosgpgpuyuenm coenacosannocmu 015 Kpumepusi CLO#CHOCMU

peaHee Mepa cornacoBaHHOCTH
21 3.0309
23,1094
30131

Koad corfacoBanHocTy =}

Puc. 7.Koagpguyuenm coenacosannocmu 015 Kpumepusi adanmayuu

B cinydae aOCOMIOTHOM COIIACOBAaHHOCTH NPEANOUYTEHHM Mepa COoryiaco-
BaHHOCTHU OyneT paBHa 3, cnenoBatenbHo, UC OynyT paBHBI HYIO, U KOdduIiu-
CHT COTJIACOBAaHHOCTH Takke OyIeT paBeH Hymo. Ecou 3T1oT KodddummeHt
ciumkoM Benuk (6onbiie 0,10 mo onenke Caatu), 3HaYUT, MEHEKEP ObLI He-
JI0CTaTOYHO TIOCTIEIOBATENICH B CBOMX OIIEHKAX, TOITOMY CJIEAyeT BEpHYThCS Ha-
3a]l ¥ IEPECMOTPETh PE3yIbTAThI MOMAPHBIX CPAaBHEHUH (B OOJIBIITMHCTBE CITy4acB
0OHapy»XMBaeTCsA JJIEeMEHTapHas omuoOkKa, U KOI(PPUIMEHT COIIaCOBaHHOCTHU
CUTHAJIM3UPYET O €€ HAMYHH).
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Teneps HEOOXOAMMO MPOJENIATH TO K€ CaMOE JUISI OCTAJIbHBIX TPEX KpUTE-
puesB. [l 3TOro cineayer TpUXKIsl CKONMUPOBaTh pabouunii uct CTOMMOCTD, CO3-
JIlaB TEM CaMbIM TPU HOBBIX pabouux nucta (Ha3zoBeMm ux OOcmyxkuBanue, Cilox-
HOCTh W Apanrtanms), a 3aTeéM HaJ0 MPOCTO M3MEHUTh MapaMeTpbl MOMAPHBIX
cpaBHEHMU. Pe3ynbraTel TUX AEHCTBHI MTOKa3aHbl Ha puUC. 5-7. Bo Bcex ciyyasx
3Ha4YeHUsI KOA(PPUIMEHTa COTJaCOBAaHHOCTH 3aKJIOYeHbl B mpexaenax ot 0 g0
0,047, a0 03Hauaet, uTo Mapk ObUI 1O0CTAaTOYHO IMOCJIEAOBATEIICH B CBOMX OICH-
kax. Kpome Toro, MmoxxHo 3aMeTuTh, 4To Kommnanusi PSS okazanach mydiiei mo
kputeputo oocmyxkuBanusi, RTC u PSS — nydimue mo KpuTepuro CIOXHOCTH,
aPSS — nydias 1o KpuTepHIo ajganTamnyH.

Ha sToM nepBslii aTan paboTsl 3akaHunBaercs. Ha Bropom stamne ocymecT-
BIISIFOTCSI AHAJIOTMYHBIE MONAPHBIE CPABHEHUS JJISI ONPEAEICHUS BECOB KPUTEPH-
eB. [Ipouecc aHanoruyeH NpeaplAyleMy B TOM, YTO OISATh IPOU3BOJSATCS CPAB-
HEHUs, OJJHAKO TENEPb CPABHUBAIOTCS HE MOCTABIIMKH, KaK 3TO ObUIO Ha 3Tarne 1,
a KpUTepuu. DTU JCUCTBUS BBINOJHAIOTCS Ha paboyem jmcre Beca, mokazaHHOM
Ha puc. 8.
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Puc. 8. Kosgpgpuyuenm coenacosannocmu ons 6ecos kpumepues

Oka3zanock, 4TO MOKa3aTellb CJIOXKHOCTU M HAJEHKHOCTH MAaTEeMaTUYECKHX
aIrOpUTMOB MMeeT HauOoubiui Bec (52,5% B siueiike F14), 3a Hum unger crou-
MocTh (30,4% B stueiike F12). [IpusitHO, 4TO Mephl COTNIaCOBAHHOCTH OKa3alUCh
OJIM3KHU K 4, TOITOMY MHJIEKC COIVIACOBAHHOCTU U KOA((UIIMEHT COrIaCOBaHHO-

CTH OJIM3KH K HYJIIO.

[Tocneqnuii mar COCTOUT B BBIYMCICHUU B3BEIICHHBIX CPEHUX OILICHOK
JUISl KQXKI0TO BapUaHTa PELICHUS] U MIPUMEHEHUU TMOJTYYEHHBIX PE3YyIbTaTOB IS
MPUHATHUS PEIICHUS O TOM, Y KaKOro IMOCTaBIIWKa OyAeT KyIJIEHO HOBOE IPO-
rpaMMHOE oOecredyeHue. 3aKIIOYUTENIbHbIC BBIYMCIICHUS CJelaHbl Ha JIUCTE
CpaBHenue B Toit ke camoit paboueii kaure [10.XLS(puc. 9). Ha ocHOBaHuM 1M0-
JYYEHHBIX PE3YyJbTaTOB MOXKHO C/IeNIaTh BbIBOJ, 4To kommnanus RTC (mokazarensb
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0,378 B sueiike C8) Heckosbko npeBocxoauT kommnanuio PSS (0,376 B sueiike
DS), a kommanust EC oT HUX 3aMeTHO OTCTajia.

B 2 L v
Pedmunau
Kpumepuu  Beca ‘RTC PSS  EC
CrouMocTb 0304 0315 0082 0602
O6cnyxusanme 0,052 0341 0593 0065
CnoxHOCTE 0525 0,455 0455 0,081
ApnanTaums 0120 0221 0685 0083

BiaagewenHbre
cp pelmuMeu

| Beca ‘RTC ‘PSS EC
=BecalF 12 =CroumocTe!E12 =CTouMocTsE13 =CTomMocTelENd

- =BecalF 13 =00cnyxubanne E12 =Q6cnyxmsanmelE13 =06cnymnsanmelE14

=BecalF 14 =CnoxHocTblE 12  =CnoxrocTelE13 =CnoxHocTelE14
=AgantaumalE13 EA&an‘rauun'EM

Bapuanrtsl 3apanmii 1
3apava 1

HyxHO mpousBecTH BBIOOpP CEKpeTapsi M3 JIEBYIIEK, MOJABIIUX DPE3IOME.
OT60p AeByIIEK MPOUCXOTUT TIO MATH KPUTEPHUSIM:

1. 3HaHKe 1eTONPOU3BOICTBA.

2. BHenHuit BU/I.

3. 3HaHHE aHTJIMKUCKOTO A3bIKA.

4. 3HaHNEe KOMITbIOTEpA.

5. YMeHue pa3roBapuBarh 1o TeaegoHy.

Co0ecenoBanue NpOLUTH MSATH JIEBYIIEK:

1. Onpra

2. Enena

3. CBetrnaHa

4. I'annna

5. Kanna

[Tocne cobecenoBanus MOTYUUITUCH CIIEYIOLIME OMUCAHUS IEBYIIEK:

1. Oavbra. IlpustHas BHEMHOCTh. OTINYHOE 3HAHWE AHTIIUHCKOTO S3bIKA.
Xopoiee noeaeHre. Her HaBbIKOB pabOThl Ha KOMIIBIOTEPE, MOCPEICTBEHHOE
oO1eHue mo tenedony.

2. Enena. KpacuBasi, npusiTHasi BHEUTHOCTb, XOpOIIee YMEHHUE OOIIATHCS
no tenedony. HezHaHue aHTIIMICKOTO S3bIKA, HET HABBIKOB PabOThI HA KOMIIbIO-
Tepe, ACIONPOU3BOJICTBO 3HAET BEChMa IJI0XO.

3. Cersiana. OueHb XOpolllee 3HAHUE JEJIONPOU3BOJCTBA, XOPOILIUE Ha-
BBIKM PAa0OThI HAa KOMIBIOTEPE, JOCTATOYHO XOPOIIO OOIIaeTcs Mo TeiedoHy,
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OYEHb HCHOJHUTENbHAsA. He o4eHb NpUATHAS BHEIIHOCTh, OCPEACTBEHHOE 3Ha-
HUE aHIJIMICKOTO sI3bIKa.

4. I'anuna. J[oCTaTOYHO XOPOIIO 3HAET JEJIONPOU3BOICTBO, HEINIOXUE Ha-
BBIKM pa0OThl Ha KOMIIbIOTEPE, MO TelePOHy OOIIaeTcsl Ha BBICOKOM YPOBHE,
JOCTaTOYHO Xopolee nopeaeHue. [1noxoe 3HaHME aHTIMICKOTO sI3bIKa, HEMpPH-
STHAasl BHEIIHOCTb.

S. ’Kanna. [IpusTHass BHEIIHOCTb, OYEHb XOPOIIEE MOBEAEHUE, HETUIOXUE
HaBbIKM pabOThl Ha KOMIBIOTEPE, AOCTATOYHO XOpOIlee 3HAHWE aHTJIMHCKOTO
s3bika. [lo Tenedony obiaercs mioxo, He 3HAET JIEIONPOU3BOCTBO.

3agaua 2

JI>kex BBIOMpaeT YHUBEPCUTET, B KOTOPOM OBl OH XOTEN MOJYYHUTh BHICIICE
oOpazoBanue. OH ocTaHOBWJICS Ha JBYX U3 HuX: ['apBapae u CraHpopae u onpe-
JEeNWI TaKhue KPUTEPUH BBIOOpPA YHUBEPCUTETA: pa3Mep CTUIECHIUHU, MPECTHUK
YHUBEPCUTETA, CTOMMOCTb KU3HU U JOCTOMHCTBA TOpOJia, I€ HAXOAUTCS YHH-
BEPCUTET.

Cruniennus B ['apBapae sHemHoro Beire, 4eM B Ctardopae. [Ipectmk obon
YHUBEPCUTETOB MPHUMEPHO OJAMHAKOB. CTOMMOCTH XM3HU B l'apBapae 3aMeTHO
JIelIeBie, HO 3aTO JOCTOMHCTBA ropoja, rae pacmoyiokeH CT3H(POopA 3aMeTHO
BBIIIIE.

JIOCTOMHCTBA TOPOJA, TJI€ PACTIOJIOKEH YHUBEPCUTET, s J[)keKa HEMHOTO
0oJiee BaXKHbI, YeM CTOMMOCTD JKU3HHU B HEM. B cBOIO ouepesb, IPEeCTUK YHUBEP-
CUTETa HEMHOT'O Ba)KHEE, 10 CPABHEHUIO C TOPOJCKMMHU KpacoTaMu. A BOT pas-
Mep CTUIEHIUU 3HAUYUT ropasio O0bIlIe Jaxke M0 CPAaBHEHUIO C MMPECTUKEM.

B kakoil yHUBEpPCHUTET BbI IIOCOBETYETE MOCTYNUTh [[xeky? Uemy paBHBI
CpPEeIHUE PEUTHUHIU YHUBEPCUTETOB MO KPUTEPUIO MpecTka? Yemy paBHBI cpe-
HUE Beca KpUTEpPUEB?

3agaua 3

HeoOxoaumo BbIOpaTh OJMH W3 BapuUaHTOB MPOTPaMMHOIO OOecreueHUus
(ITIO) nnst co3manus UHTEpHET-MarazuHa. [lycTp cyliecTByrOT ABa BapHaHTa Ta-
koro [1O: A u b. B xauectBe kpurepues ordopa 10 npunumaroTcs:
CtonmocTb.
CornpoBoxeHue pazpadOTUYMKaMH.
[Tonp3oBaTenbckuii UHTEPGEHC.
[IpenocraBisgembie QyHKIIHH.

ConpoBoxaeHne pazpaboTynkaMu (Harpumep, OecIuiaTHas TeX. MOAIepIK-
Ka, oOyueHune nepcoHana) npu BeiOope 110 oneHmBaroTCs Kak 3aMeTHO OoJiee
BaXXHBIE TI0 CPABHEHHUIO C XapaKTEPUCTUKAMU MOJIb30BAaTEIbCKOTO MHTEpeiica.
Eie Oonee BaxHBIM KpUTEPUEM ABIISAIIOTCA NpenocTasiisieMble [10 Bo3mMokHOCTH
(yskumm). Ho OCHOBHBIM IPH MPUHSATHH PEIICHUS BCE KE SIBISACTCS CTOUMOCTD.
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[Ipenmonoxum, A — 3T0 Joporas CUCTEMa ¢ IMIUPOKUM HAOOPOM MOJIb30-
BaTENbCKUX (DYHKIMI, yAOOHBIM MOJIb30BATEIIbCKUM HMHTEPENCOM, COMPOBOX-
naemasi pa3paboTuMkamu a cuctema b — npocras u Hepoporas pazpadboTka.

[Toxynka kakoro I1O Oyner Oosee MpeAnoOYTUTENbHON B COOTBETCTBUU C
yYKa3aHHBIMH KPUTEPUAMHU?

3anava 4

PemuB Kynuth aBTOMOOMIIB, YETIOBEK CY3UJI CBOM BBIOOD /10 TPEX MOJIEIICH:
Mercedes, Mitsubishin Honda. ®akTopamu, BIUSIOINIMMHA Ha €r0 PEIICHUE, SIB-
Jst0TCs: cTouMocTh aBromoousst (C), croumocts obciyxuBanus (O), CTOUMOCTb
noe3nku 1o ropoay (I') u cenbckoit mectHocTu (M). Crenytomasi Tabiuia co-
JEPKUT HEOOXOJIUMbIE JIaHHBIE, COOTBETCTBYIOIIUE TPEXTOAMYHOMY CPOKY IKC-
TUTyaTalu aBTOMOOUIIS.

Mogenb aBTo- C (momn.) O (momn.) I (momm.) M (mosm.)

MOOHIIA

Mercedes 62000 1800 4500 1500
Mitsubishi 35000 1200 2250 750
Honda 40000 600 1125 600

Haunbosnee cynieCTBEHHBIMU KPUTEPUSIMU MPU MPUHATUM PEIIEHUS SIBIIS-
IOTCSL CTOMMOCTBH aBTOMOOWJISI U CTOMMOCTH ero ooOciyxxkuanus. [loe3aku mo
CEJIbCKOM MECTHOCTH COBEPILAIOTCA PEAKO CPAaBHUTEIBHO C MOE3KaMHU 110 T'OPO-
Ay.

Hcnonp3yiite ykazaHHbIE CTOMMOCTH [l IOCTPOECHMS MaTPHL] CPABHEHUM.
OneHuTe coraacoBaHHOCTh MATPHIL M OIPEJEIUTE MOJIEb aBTOMOOWJIS, KOTOPYIO
clenyeT BoIOpaTh.

3agavya S

Gert's Sports — OBICTPO pa3BUBAIOIIASACS CETh CIOPTUBHBIX Mara3uHOB Ha
Bocrounom no6epexbe CILIA. Bnagenen cetn boo ['epTiy ckonmui comaHbIi Ka-
MUTAaJI, YTOOBI OTKPBHITh HOBBIE Mara3uHel B paiioHe Yukaro. Jyis cHaO»)eHUs HO-
BBIX Mara3uHoB KommaHuu ['epTima motpedyercs pacmupuTh CKIAmbl. 3a TO-
JIEPKKON OH MOXKET OOpaTUThCS K yCIyraM OJHOM U3 TpeX (PMHAHCOBBIX KOMIMa-
HUil. ¥ KaXJ0M U3 HUX €CTh CBOU NPEUMYIIECTBA B YCIOBUSAX KpeauTa U 00Ciy-
KUBAHUM KIMEHTOB b0O OLIeHNUI peHTUHTY ATUX KOMIIaHH:

PeliTuHrM no ycioBusiM Kpeaura
Big Bank Little Bank US Bucks

Big Bank 1 2 0,143
Little Bank 0,5 1 6
US Bucks 7 0,167 1

PeliTuHru no o0CIyKMBaHUIO KJIMEHTOB
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Big Bank Little Bank US Bucks

Big Bank 1 0,25 1
Little Bank 4 1 0,5
US Bucks 1 2 1

C nomomsto MAU onpenenute eMHCTBEHHBIN UCTOYHUK (PUHAHCHUPOBA-
Hud 1751 komnanuu ['epria. Onpenenure corinacoBaHHOCTh PEUTHUHIOB.

3amaua 6

WuauBuayanbHbIi peANpUHUMATENb PEIIU KYNUTh (MM MOCTPOUTH IO
JIOTOBOPY CO CTPOUTEJIbHOW KOMIIaHHWEH) Hexunoe nomenieHue (oduc), yToObl
IIOTOM C/AaBaTh €ro B apeHay. Ha pbiHKe mpenjaraioTcs TpH aJlbTEPHATHBBI C
NpUOIU3UTENEHO OJAMHAKOBONW CTOMMOCTBIO (B IIEJIAX HMCKIIIOUEHUS OYEBUIAHOTO
(dakTopa MpeArnovTeHus, X0Ts U He 00s3aTeNbHO). Y KaXK/10 albTepHATHBBI €CTh
CBOM MIPEUMYIIECTBA M HEAOCTATKH IO BBIACICHHBIM MPEIIPUHUMATEIEM KpUTe-
pusim:
pa3mepsl odrca (TIIoas);
yZ100CTBO PACIIONIOKEHNUS OUCHOTO 3/1aHUS;
roJl OKOHYaHHsI CTPOUTENBCTBA O(uCa;
coBpeMeHHoe o0opyaoBanue oduca (uudposas TenePoHHAs JTUHUS, BBICOKOCKO-
pocTtHO# MHTEepHeT u Ap.);
uH(ppacTpykTypa oduca (MmapkoBka, OXpaHa, MyHKTbI MUTaHUs, PUTHECA U T.I1.);
TPYAOEMKOCTh JOKYMEHTO0O0POTA C 3aCTPOUIIINKOM.

3anaya 3aKit0yaeTcsl B BbIOOpE OJHOTO U3 TPEX BapHaHTOB oduca, KOTO-
pHBIi HaubosIee MOJIHO YAOBIETBOPSET NOTPEOHOCTH NMPEATNPUHUMATEIIS.

Oduc
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4] 55 o o 2 = 2 9 Z
2 z g FS S I x G o x
= ol s & xm © o =
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o z x £ g = a oE 2
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a g3 g g g8 3 z g3 8
o > O N 51 o O = = o m
Odwc B braHec- Odwuc B braHec- Odwuc B buaHec-
ueHTpe « MHOO» LeHTpe «KonbLo» ueHTpe «Konusen»

HauGosee BaKHBIMH TIPH OIICHKH HEIBMKHUMOCTH MPEATPUHUMATENb T10-
Jaraet yaoOCTBO pacrojoXeHus opUCHOTO 3/aHue W WHAPACTPYyKTypy odwuca.
MeHee BakKHBIMH OH CYHMTaeT pa3Mmepbl oduca W ero obopyaoBanue. OmHako
pasMepsl oduca 3aMEeTHO BaKHEE MPH MIPUHITHH PEIICHHUS, 10 CPABHEHHUIO C TPY-
JOEMKOCTBIO JOKYMEHTOO0OPOTA ¥ FOJIOM OKOHYAHHSI CTPOUTENILCTBA O(uca.
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[Ipu mapHOIi OIEHKE TPEX BapHAHTOB IO KaXJA0OMY U3 KpUTEpUEB OBbLIHN I10-
Jy4Y€HBI CIIEYIOIINe MaTPULIbl CPABHEHUS

Pasmep oduca Y 106CTBO pacmoyioKEHUs
NH- Konp- | Komn- HH- Kone- | Konu-
dO 11(0) 3el dO 0 3el
NH®D®O 1 2 1/3 NH®D®O 1 1 2
Konb1io 1/2 1 1/5 Konp1io 1 1 3
Konu- 3 5 1 Konu- 172 1/3 1
3eu 3eM
"o okOHYAHUS CTPOUTENHLCTBA CoBpemenHoe 006opynoBanue oduca
HH- Konp- | Konnm- HH- Konp- | Konu-
®O 110 3eH ®O (o) 3e
NH®DO 1 1/5 1/7 NH®D®O 1 4 5
Konb1io 5 1 1/3 Konb1io 1/4 1 5
Konu- 7 3 1 Konu- 1/5 1/5 1
3eH 3en
Nudpactpykrypa oduca TpynoeMKocTh TOKyMEHTO000pOTa
HH- Konp- | Komau- HH- Konp- | Konu-
@O 110 3ei @O 110 3ei
NHDO 1 172 3 NH®O 1 5 3
Komnb11o 2 1 3 Konb1io 1/5 1 3
Komau- 1/3 1/3 1 Komn- 1/3 1/3 1
3eu 3eM

SBnsroTcs au IMOJTYUYCHHBIC OLICHKHN COTJIaCOBAaHHBIMH?

3agaua 7

Gert's Sports — OBICTPO pa3BUBAIOIIAACS CETh CIIOPTUBHBIX MAara3uHOB Ha
Bocrounom no6epexbe CILIA. Bnagenen cetn boo I'epTiy ckonui comaHbIi Ka-
MUTAaJI, 9TOOBI OTKPHITh HOBBIE Mara3uHbl B pailone Yukaro. OH MOXET MOCTPO-
UTh MarasuHbl TPEX THUIIOB: CYNEPMapKEThbl, TOProBble LEHTPbl U VHTEpHET-
marasuH. [locTpoiika omHOTO Ccymepmapkera ctouT $3,5 MiH., B HEM paboTaert
150 genoBek, mocTpoiika TOProBoro 1enTpa crout $1,7 miH., B HeM pabortaeT 65
YeJIOBEK, OTKPBHITUE UHTEPHET-MarasuHa ctout $1 MutH. U B Hem 3aHsaTO 50 4yeno-
Bek. Oxugaemasi mpuObLIb ISl CyliepMapKeTa, TOProBOro Mara3uHa U HHTEPHET-
MarasuHa coctasiseT 1, 0,5 u 1 MiIH. 10JUI. COOTBETCTBEHHO.

[epTi; MOXKET BIOKUTH B OTKphITHE Mara3uHoB 10 $10 muH. [Ipu 3TOM OH
XOYET J0OUTHCA MAKCUMAJIBHOTO J0XO0Ja C yYETOM CBOUX IPEANOYTEHUH OTHO-
CUTENBHO KOJIMYECTBA 3aHATHIX COTPYAHUKOB. OLEHUTE CUTyalUIO C ITOMOIIBIO
MAM. Ilpenmnonaraercs, 4TO YYUTHIBAIOTCS BA KPUTEPUS — JOXO U KOIUYECT-
BO 3aHATHIX. PeliTuHrU 1o o0ouM KputepusiM, nanubie bobom, nprBeneHsl B Ta0-
JULAX HAXKE.
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KonuyecTBo MaraznHOB Ka)JI0ro THIA OTPAHUYEHO JeMOTpadUUECKUMHU
dbakTOpaMu pervoHa: UHTEPHET-Mara3uHoB MOXXET ObITh HE 0oJiee OJIHOTO, CY-
nepMapKeToOB — He 0o0Jiee TpeX, a TOProBbIX IIECHTPOB — HE 00Jiee CeMu.
PeliTUHT 1OXOIHOCTH

Cynep-  Toproseii  HHTEpHET-
MapKeT  LEHTpP Mara3uH
Cynepmapker 1 0,25 0,142857
Toprossiit 4 1 0,2
LUEHTP
HNuTepHer- 7 5 1
Mara3uH
PeiTuHr o KoImM4ecTBy 3aHATBIX
Cynep-  Toproseiii  HMHTepHeT-
MapKkeT  LEHTp MarasuH
Cynepmapker 1 0,25 0,3333
ToproBsiit 4 1 0,5
LEHTP
HNuTepuer- 3 2 1
Mara3uH

Ha ocHOBaHMM HaHHBIX PEUTHHIOB HAUAUTE HAWJIY4IIHWE PELICHUs I10
CTPOUTENBCTBY MarasuHoB. OILIEHUTE COIIACOBAHHOCTh PEUTHHIOB.

3agaua 8

Gert's Sports — OBICTPO pa3BUBAIOLIASACS CETh CIIOPTUBHBIX Mara3uHOB Ha
Boctounom nobepexne CIIIA. Bnagenen cetu boo I'epTil uieT mocTaBIIMKOB
XOKKEUHOTO CHapspkeHus. OH 0KHIA€T PEe3KOro MOBBIMIEHHUS YPOBHS MPOJIAX B
CBS3U C HEOOBIYHO XOJIOAHOM 3uMOii. OH MpuUIIEN K BBIBOAY, YTO IIPU BbIOOPE MO-
CTaBLIMKA HYXHO HMCXOJHUTh M3 €ro CIOCOOHOCTH OOECHEYUTh CBOEBPEMEHHYIO
JIOCTaBKY 3aka3a. PEUTUHTHY YeThIpeX BO3ZMOKHBIX MOCTaBIIMKOB b0o0O OlleHMT Tak

Sticks Puck’s Rinks Inc. Goal Tenders
Supply House

Sticks Supply 1 3 1 0,5

Puck’s House 0,33333 1 0,5 0,25

Rinks Inc. 1 2 1 1

Goal Tenders 2 4 1 1

Metonom MAMU BeIOepuTe ABYX JyqIInX MOCTaBIIMKOB. beut s bo6 mo-
CJIEIOBATEJICH IIPU COCTABICHUY PEUTUHIOB?

3amaya 9

Otaen kaapoB GUPMBI Cy3UJI OUCK OyAylIero COTpyAHHKA 0 TPeX KaH-
muaatyp: Ctusa (S), xeitn (J) u Maitnca (M). Koneunsiii oT00p OCHOBaH Ha
Tpex kputepusx: cooecenoranue (C), onbIT padbotsl (O) u pexomenaanuu (P).

55



OTtaen xaApoB Mmojaraer, 4To HanboJee BaKHBIM KPUTEPUEM TIPHU IIPHEME
Ha palboTy SBISIOTCS PEKOMEHJAIMU C MPEIbIAYIIUX MecT padoTel. HemHoro yc-
TYyHarT €My [0 BaXHOCTU pe3yJbTaThl coOeceoBaHus C MpeTeHAeHTOM. OnbIT
paboThI IO CPAaBHEHHUIO ¢ PEKOMEHIAIMSIMU UMEET CYIIECTBEHHO MEHBIIIYIO BaX-
HOCTb.

[locne mpoBegeHHOro coOeceAoBaHUs C TpeMs MpeTeHAeHTamu, cOopa
JTAHHBIX, OTHOCSIITUXCSI K OMBITY UX PabOThl M peKOMEHAAIUSIM, TIOCTPOCHBI MaT-
puttel Ac, Ao u Ap. Kakoro u3 Tpex KaHAMIATOB CIeAyeT NMPUHATH Ha padoTy?
OueHuTe CornmacoBaHHOCTh TAHHBIX.

SJ M SiM SM
Sl34 132 SI%I
Ac=J %'%,An-; R e 21 L)
L3 g 7 21 o2

3agaua 10

[Tomorure Mapnen Yutt BeIOpaTh pabOTy mociie OKOHYAHMS KOJUIEIKA.
Omna nosryuuiia Tpu IpeasiokeHust ot padoroaareneit B bakepchunae, @pecHo u
Oitnpeitne (Bce — ropoja mrara KanudopHus) u onpenenuia Tpu BaXHBIX s
Hee KpuTepusi BbIOOpa: 3apaboTHas Iuiata, CTaOMIBHOCTH pabOThl U MpHUBJIEKa-
TeIbHOCTh ropoa. COOTBETCTBYIOIIME JIaHHBIE MPEJICTABIIEHBI B padoyeil KHUTE
Pa6ota. XLS.

a) UeMy paBHBI CpEAHUE PEUTUHTU IO KPUTEPUIO 3apILiaThi?

6) CornacoBanbl i 3amaHHbie MapiieH oneHku? Kak MOXHO M3MEHHTH
MOTIAPHBIE OIIEHKH, YTOOBI COTIacoBaTh UX?

B) UeMy paBHBI CpeiHUE BECa KPUTEPUEB?

r) Kakyto paboTy BbI mocoBeTyeTe BHIOpATh?

3agava 11

Kesun u JIxxyH (K u /[) nokynatoT HOBbIM oM. PaccmarpuBaroTcst Tpu Ba-
puanta — A, b u C. KeBuH u JI)kyH corjiacoBaJiv iBa KpUTEpHs JjIsl BRIOOpa J0-
Ma: TuIomaab 3eneHou myxkaiku (JI) m 6mm3octs k Mecty pabotsl (B), a Takxke
paspaboTanm MaTpuIlbl CpaBHEHUH, MpuBeIeHHbIe HIbKe. HeobxonmMo OmeHnuTh
TP JOMa B MOPSAJIKE UX MPUOPUTETA U BHIYUCIUTH KOA(DPUIIMEHT COTJIacOBaHHO-
CTH KaXX10 MATPHULIBIL.
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3agaua 12

[Tomorure I'opaony l1lamBero BbIOpaTh HOBBIM aBTOMOOMIb. OH OCTaHOBUII
cBoi BeIOOp Ha Tpex monensx, Buick Regal, Toyota Camry u Honda Accord, u
yKa3aJl TpU OCHOBHBIX JJIsl HErO KpUTEpUs LIEHA, HAJIEKHOCTH (M0 OT3bIBAM MOKY-
natenei), ckopocTb. COOTBETCTBYIOIIME JAHHBIE MPEJCTABIEHBI B padoueii KHUIe
ABT0.XLS.

a) UeMy paBHBI CpeJHHE PEUTUHTH 110 KPUTEPUIO CKOPOCTHU?

0) UeMy paBHBI cpeIHUE Beca KPUTEPUEB?

B) beut 1 Yapiss nmocneaoBatesieH Mpy 3a1aHUU BECOB?

r) Kakoii aBToMOOUIIb BBl pEKOMEHIYETE KYyIHUTh?

3ananue 2

[IpenmnaraeTcst BHIOpaTh MOKYIKY C TIOMOIIBIO

a) peiituara npuoputetoB (npumep — cM. Kommnbrotep.XLS wu Ilne-
ep.XLS);

0) ¢ momoieo MAU. [I71s1 3TOr0 HEOOXOAMMO:

1. ChopmynupoBath KpUuTepuu BoIOOpA.

2. Onpenenutsb u 060cHO8amb PEUTUHTH ANBTEPHATUB MO KAKJIOMY KpHUTeE-
puto. OUEHUTh UX COTJIACOBAHHOCTD.

3. Onpenenutb peUTUHT KpuTepueB. OLEHUTh UX COTIACOBAHHOCTb.

4. BeiOpaThs HanboJIee MPEeAMOYTHTEIIEHOE PEIICHNUE.

KonudecTBo KpuTepueB JODKHO OBITH HE MeHbIe TpexX. KommuecTBo Ba-
pPUAHTOB pElICHUM (TOBapOB) — HE MEHbIIE yYeThipex (ykazaThb Mapku). Cxema
pEILIEHNs AaHAJIOTUYHA 331aHUIO 1.

[Ipumepsl TOBapOB Ji1s BEIOOpA:

1. CtupasibHasg mammHa
2. TeneBuzop
3. mp3-mieep
4. Mo6unbHbIN TenepoH
5. ABTOMOOMJIB
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6. KyxonHas minra

7. KyxoHHbIN KOMOaiH

8. HoyTtoyk

9. X0JIOaIUILHUK

10. MukpoBoOJIHOBas ME€Yb

11. Mudposoii poroannapar

12. DVD-nneep

13. JIazepHblii IpUHTEP

14. Ckanep

15. MonwuTop
2. MeTtoanuyeckne yKa3aHUA MO BbINOJHEHUIO JIa00OPATOPHOH PadoThI
[Topsiiok BBIMOTHEHUS paOOTHI:

1) 3apanue 1: onpenenenne HauIydlleld allbTEPHATUBBI C IIOMOLIBIO METO/A aHa-

nu3a uepapxuit (MAN)

1. N3ydenue npumepa.

2. IlocTpoeHnne uepapxun «UeaIu—~KpUTEPUA—AalbTEPHATUBBDY.

3. IlomapHoe CpaBHEHHME KPUTEpPHEB, NEPEBOJ PE3YyJIbTATOB CPABHEHUU B YHC-
nennyio ¢opmy. Hopmanuzaiusi u mpoBepka COTIACOBAHHOCTU CYXIACHHNA C
nomouero nakera MS Excel.

4. IlomapHoe cpaBHEHHE OLICHOK aJbTEPHATHUB I10 KaXA0My U3 Kputepues. Hop-
Majau3aluus U NPOBEPKA COTJACOBAHHOCTH CYXAECHUM C IMOMOLIBIO ITAKeTa
MS Excel.

5. BrpluncneHue BeKTopa NpUOPUTETOB MO KaXKIOMY U3 KPUTEPHUEB.

6. OmnpeneneHne HAWJIy4dllIeld aJbTEPHATHUBBI.

2) 3aganue 2: BBIOOP MOKYIKU

1. BBIOOp MOKYIKH C MOMOIIbIO PEUTHHIa TPUOPUTETOB.

2. BBIOOp MOKYNKH ¢ Tomoiibio MAN.

3) Cocranenue oTuéra 1o 1abopaTopHOi padoTe, B KOTOPOM MPEACTaBISETCS:

1. ¢opMynupoBKa MHIUBHAYATHHOTO 3aaHUS;
2. uepapxus «lUeJIn—KpUTepUrn—albTEPHATUBBDY;
3. CHUMKH SKpaHa MOHHUTOpA, COJAEpKaIIe MaTpPULIbl CPABHEHUN KPUTEPHUEB

U QJIbTEPHATHUB, BBIUYMCICHUE BEKTOPOB MPUOPUTETOB, TPOBEPKY COIIACO-

BAHHOCTH U OIIPEJIEICHNE HAWIYYIIEH albTEPHATUBBIL;

6. Pe3ynbpTaThl pacuera

3aKIr0YeHHE.

bubnuorpaduueckuii CIuCoK.

[Ipunoxenue.

[IpuBeeHHBIN COCTAB M COJEPKAHUE MOSICHUTEIBHOM 3aIUCKU SIBIISIETCS
npuMepHbIM. B miporiecce BBIMOIHEHNS] B COOTBETCTBUN C KOHKPETHBIM 3aJaHUEM
Ha KypCOBYIO pa0OTy OH MOXET ObITh U3BMEHEH.

TumynvHolil A1ucm TOSICHUTENBHOW 3alMCKU BBITIOJIHSETCSI B COOTBETCTBUU
¢ npuHAThIMU B Tynl'Y TpeOoBaHUSIMH.
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3adanue Ha KypcoBYyIO pabOTy NPUBOAUTCSA B COOTBETCTBUU C OMpEJIEICH-
HBIM TIpeToiaBaTesieM BapuanToM u3 [Ipumoskenus 1 HACTOAIIMX METOIUIECKIX
YKa3aHUM.

Cooeporcanue TpeACTaBIsIET cOOOM MepedyeHb U PYyOpPHKALMIO pa3ielioB,
TJIaB ¥ IIyHKTOB MOSICHUTEIFHON 3aMUCKH, UX HAMMEHOBAHHE U HOMEpa CTPAHMUII.

Bo 66edenuu B IOSCHUTENHHOMN 3aMMCKe YKA3bIBAIOTCS LIEIbh M 3aJa4M J1aH-
HOM KypcOBO# pabOThI, ©X MECTO B OOIIEM MPOIECCe CO3/IaHKsI HOBOTO 00pa3Iia.

B ocHOBHBIX pa3zzaenax MOsSCHUTENBHOM 3allMCKU MPEACTABIISETCS MOCIE0-
BaTEJIbHOE PEILIEHUE TIOCTABICHHBIX 3aa4. B KOHIle Kak0ro pasjena NpuBoOasIT-
Cs1 BBIBOJIBI.

B 3axnouenuu npuBoATCS OCHOBHBIE UTOTH BBIMOJIHEHHOM PabOTHI.

bubnuoepaguueckuii cnucoxk coaepKuUT Bce UCTOUHUKUA WHGOPMAIUHU, HC-
M0JIb30BAaHHBIE TIPU BBHIMOJIHEHUH KYpCOBOM pabOThI, HA KOTOPHIE B TEKCTE MOsC-
HUTEJIbHOM 3aIMCKU UMEIOTCS CCBHUIKH.

B Ilpunosicenuu mpuBOaUTCS JIMCTHHT IPOTPAMMBI.

JIABOPATOPHAS PABOTA Ne3
Teopusi Urp ¥ NPUHATHE PELIEHUH B YCJI0OBUAX HEONPEACICHHOCTH

Hean: [Iprobpecty HaBBIKK MOKCKA PALMOHAIBHBIX PEIICHUN B YCIOBUSX HEOTI-
PEAEIIEHHOCTH BbI3BAHHOW KOH(DJIUKTOM HUHTEPECOB.
IHopsinok BbINOJIHeHHsI PAa0OThI:
1) 3a0anue 1: pelieHre UTpsl ¢ 3aJJaHHON MaTPUILIEH TIATeXKEH
1. Wzyuenue teopun.
2. OnpeneneHue Mo 3aJaHHON MATPUIE TUIATEKEH HMXKHEW M BEPXHEW IIEHbI
urpbl. CyIlecTBYeT JId B UTPE PABHOBECUE B YUCTHIX CTpATETUSIX?
3. CBeneHue 3a/laud TEOPUU MATPUUYHBIX UIP K 337a4e JIMHEHHOTO Mporpam-
mupoBanus (JIIT)
4. Pemenne 3amaum JII1 ¢ momomieto makera MS Excel (ompenenenue 1ieHbI
UTPbI 1 ONTUMAIIBHOW CTPATETUH JUIs1 KAJKJIOTO U3 UTPOKOB).
2) 3aoanue 2: pewenue uepol
6. M3yueHue npumepos.
7. TlocTpoeHune MaTpHIIbl MIJIATEKEN.
8. CBeneHue 3a7a4d TEOPUH MATPUUHBIX UTp K 3aaaue JII1
9. Pemenue 3agaun JIII ¢ momomisio nakera MS Excel u oTBeThI Ha TOMOIHU-
TEJIbHBIC BOMPOCHI 3aJJaHUS.
3) CocraBnenne oT4€Ta M0 Ja00paTOPHOI paboTe, B KOTOPOM JIJIsl KKIOTO 3a/1a-
HUS NPEJICTABIISIETCS:
e (opMyIHpOBKA 3aJaHMUS;
® CHHUMKHU 3KpaHa MOHHUTOPA, COJEpKalllue MaTPUILy UIPbl, (POPMYIUPOBKY
3agaun JIII, HalinenHnoe pemieHue (1eHy UTPhbl U ONTUMAJIbHBIE CTPATETUH
UTPOKOB) M OTBETHI HA IONIOJTHUTEIBHBIE BOIIPOCHI.
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Teopus

B Teopum urp paccMaTtpuBarOTCs CUTyalluH, CBA3aHHBIE C IPUHATHEM pe-
IIEHUH, B KOTOPBIX J1BA UM 0OJee pa3yMHbIX IPOTUBHUKA UMEIOT KOH(IUKTYIO-
e 1neau. CaMo CIIOBO «UTrpay MPUMEHSIETCS AJisE 0003HAYEHHsI HEKOTOPOro Ha-
Oopa mpaBWJI M COIVIAIIEHUW, COCTABJSIONIMX JAHHBIA BHUJI WUTPbI, HAIIPUMED:
¢yT001, KapTOUHAsT Urpa, MIAaXMaTbl. JTU CUTyallUd MPUHATUS PELICHUN OTIIH-
4aloTCAd OT PACCMOTPEHHBIX paHee, rae MpUpoAa, XOTs M Morja HaXOAUThCS B
Pa3IMYHBIX COCTOSIHUSAX, HO HE MpecieloBala Kakux-Iubo Iened u, cienoBa-
TEJIbHO, HE PACCMATPHUBAJIACH B POJIM CONIEPHUKA.

B wurpe 3anHTEpecOBaHHbBIE CTOPOHBI HA3bIBAKOTCS USPOKAMU, KAXKIBIA U3
KOTOPBIX MMEET HEKOTOPOE MHOXECTBO BApUAHTOB BbIOOpa (HE MEHBIIE JIBYX,
MHaue OH (PaKTUYECKU HE YYacTBYET B UIpE, MOCKOJbKY 3apaHee M3BECTHO, YTO
OH IpearnpuMer). B s3xoHOMMKE MOJENb OBEACHUS JUL B BUJE UIPbl BO3HUKAET,
HaIlpUMeED, MPH MOMBITKE HECKOJIBKUX (PUpM 3aBOEBaTh HAaMOOJEE BHITOJHOE Me-
CTO Ha KOHKYPEHTHOM DPBIHKE, WJIM, HAlPUMEP, MPHU KEJTAHUU HECKOJIBKUX JIUI]
(kamMmaHuii) pa3faenuTh HEKOTOPOE KOTMYECTBO MPOAYKTa (pecypca, (pruHaHCOBBIX
CPEICTB) MEXIy CO0OW Tak, YTOOBI KaXJIOMY JOCTAJIOCh KaK MOXHO OOJIbIIIE.
Urpokamu B KOHGIMKTHBIX 3KOHOMHYECKUX CHUTYaIUsIX, MOJCIHPYEMBIX B BHUJIE
UTPBI, SBIISIOTCA IMPOU3BOJCTBEHHBIE M HEMPOU3BOACTBEHHbIE (UPMBI, OaHKH,
OTJIEJIbHBIE JIFOAU U APYIHe SKOHOMHYECKUE areHThl. B BOEHHBIX MPUIIOKEHUAX
MOJIeJIb UTPhI UCTIOJIB3YETCS, HAPUMEp, JJIsl HAWIy4YIlIero BbIOOpa cpelcTB (U3
UMEIOIINXCS WM TOTEHIMATIBHO BO3MOXHBIX) MOPAXEHUsI BOCHHBIX LieJed Mpo-
TUBHMKA WJIH 3aIUTHI OT €0 HaIaJIeHUs.

Jlist urp xapakTtepHa HEONpeleJeHHOCTh pe3yibTaTta. [IpuunHbl WM wuc-
TOYHHUKHU HEONPEJEICHHOCTH OTHOCATCS K TPEM IPYIIIIaM:

1) KomOvHaTOpHbIE UCTOUYHUKHU (IIaXMAThI);

2)_Cryudaiinbie ¢GakTopbl (MTpa B OPJISIHKY, KOCTH, KapTOYHBIE WUTPHI, TJE
CIIy4JaeH packian);

3) HeomnpeneneHHOCTh UMEET CTPATETUYECKOE MPOUCXOKIACHHUE: UTPOK HE
3HAeT, Kakoro poja oOpasza OEHCTBUI NPUAECPKHUBACTCS €ro MPOTUBHUK. 37ECh
HEONPEAEICHHOCTh HCXOUT OT IPYroro JIMIA.

Jlanee mMbI OyzemM paccMaTpWBaTh UTPOBBIE MOJCTH KOH(MIUKTOB, B KOTO-
pPBIX YYacTBYIOT JiIBa MPOTHUBHUKA, KAXKJBIA U3 KOTOPHIX UMEET KOHEYHOE YHCIIO
BapuaHTOB BbIOOpa pemieHui. C Kaxa0¥ mapoil pemieHuil cBA3aH MiaTex, KOTo-
PBI OJIMH M3 UTPOKOB BHITIIAYUBAET APYroMy (T.€. BBIMTPHIII OJJHOTO UTPOKA pa-
BEH MPOUTPHIINLY Apyroro). Takue Urpbl IPUHITO HA3bIBATh KOHEYHLIMU USPAMU
08YX JIUY C HYAEB0U CYMMOLUL.

B urpe npuHuMarot yyactue 1Ba urpoka: A u B. B pacnopskeHun Kaxmo-
ro Urpoka MMEETCs KOHEYHOE MHOXECTBO BAPUAHTOB BbIOOpAa — cmpamezuii.
Ilycrs {a,,a,,..,a,} — MHOXECTBO cTpareruii urpoka A, {b,,b,.,....b,} — MHOXKe-
cTBO cTpareruii urpoka B. C xax/10i mapoi cTpareruii CBA3aH IJIATeX, KOTOPbIN
OJIVH W3 UTPOKOB BBIIJIAUYMUBAET Apyromy. T.e., Korjga urpok A BeIOUpaeT cTpate-
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TUI0 a; (CBOIO 1-10 CTPATEruIo), a UrpoKk B — cTpaTeruio b, To pe3yabTaToM Ta-
KOI'0 BBIOOpA CTAHOBUTCS IIATEX H (a;,b;). [IOCKOIBKY CTpaTernii KOHEYHOE YHC-
JI0, TO MJIATEXU H(a;,b;) 00Pa3yrOT MaTPUIly Pa3MEPHOCTH N X M, HAa3bIBAEMYIO

mampuyeti naamedicei (M mampuyei uepvt). CTpOKH 3TOW MaTpPUIbI COOTBET-
CTBYIOT CTpAaTEeTUsAM UTPOKa A, a CTOJIOIBI — CTpaTerusiM urpoka B.

[lycTh aBa urpoka A u B urpator B Urpy, OCHOBaHHYIO Ha 1oAOpachIBaHUU
MOHEeThI. UTpOKH OJHOBPEMEHHO M HE3aBUCHUMO JIPYT OT JApyra BBHIOUpAIOT repo
(I') nmm pemiky (P). Ecnu pe3ynbrarsl 1ByX moaOpachiBaHUI MOHETHI COBIAAAIOT
(r.e. I'T" mumm PP), TOo urpok A mosyyaeTr oAuH AoJuiap oT urpoka B. MHaue urpok
A IaTUT OAWH JOJUIap UTPOKY B.

JU1st KaXa0ro U3 UTPOKOB BO3MOXKHBI 2 BapuaHTa pe3yJbTaTOB: BbIIACHUS
repba WK pelIky, ClIeI0BATeIbHO MAaTPHUIIA MIATEXKEH UMEeT pa3MEpPHOCTh 2 X 2.

Br | Bp

Ar

Ap

Ecnu pe3ynbraThl 1ByX NOA0packIBaHUM (T.€. MOAOpaCcChIBAHUNA MOHETHI UT-
pokamu A u B) coBnagarot, To miuatexx B 1 momap noiydaer urpok A. bygem
CTPOUTh MATPUILy UTPBI, C TOUKH 3PEHUSI UTPOKA A, T.€. €ro BBIUTPHIIIM OLEHHU-
BaTh Kak IMOJIOXKUTEIbHBIC, a IPOUTPHIILIN — KaK OTpHUIIaTeNIbHbIE (C TOYKH 3pe-
Hus B Bce Oyzner Ha000pOT U MbI BIIOJIHE MOTJIA Obl MOCTPOUTH MATpPHUIIbI IJIaTe-
e, OPUEHTUPYACH HA €0 TOUKY 3pEHUS).

Br | Bp

Ar | 1

Ap |

Ecnu pesynbraTel mogOpacelBaHus pa3inyaroTCs, TO AOJUIap Hoiay4aer B,
3HAUUT IJIaTexX A paBHsercs —1 nomnap. B urpe ¢ HyneBoil CyMMOW BBIMTPBILI
Urpoka B paBHOCHIIEH IPOUTPBINTY HIPOKA A M PaBEH IO3TOMY — H (a,.b,) .

Br | Bp

Ar | 1 | -1

Ap | -1 | 1

T.0., MBI TIOCTPOWJIM MATPUILYy UTPBI, OIMCHIBAOIILYIO 3aJaHHYIO CUTYaLHIO.
[Ipenmnonaraercs, YTo MaTpULia UTPHl 0OOUM UTPOKAM U3BECTHA.

Hcxon urpel 3aBUCUT OT MOBEACHHUSI 0OOOMX UTPOKOB, KOTOPOE OCHOBHIBA-
eTcsl Ha BHIOOpE MPaBWIBHBIX CTPATETUi UIPhl, T.€. TAKUX BAapUAHTOB, MIPHU KOTO-
PBIX TaK IJIATEX JAHHOMY UTpOKy Oyner HanOonbmnMm. OAHAKO, B OTIUYHE OT
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METOJIOB ONTHUMM3ALUU, B TEOPUU UIP UIPOK HE MOXKET IIPOCTO CTPEMUTHCA K
MaKCUMYMY, OH BBIHY>KJIEH CUATATBCS C IEUCTBUSAMM colepHUKa. CylleCTBEHHO,
YTO HU OJUH U3 IIAPTHEPOB HE 3HAET, KAKYIO CTPATETUIO IMPUMEHUT €ro IpOTUB-
HUK. TakuM 00pa3zom, UMEET MECTO CUTyalusi MOJTHOW HEONPEIEICHHOCTH, MPU
KOTOpPOHM Teopus BEPOATHOCTU TAK)KE€ HE MOXKET MOMOYb MIPOKaM B BBIOOpE pe-
LICHUS.

PaccMmoTpum nporiecc NpuHATHSL pelIeHu 00eMMU CTOPOHAMHU, Mpeoia-
ras, 4to o0a urpoka OyayT JeHCTBOBaTh panMoHanbHO. Eciu urpok A He 3Haer,
KaK MOCTYIIUT €ro MPOTUBHUK, TO, AEUCTBYsS Hauboliee 11e1eco00pa3Ho U He Ke-
Jasi pUCKOBaTh, OH BBIOEPET TaKyl0 CTPATEruio, KOTOpas rapaHTUpyeT eMy Hau-
OO0JBIINHI U3 HAMMEHBIIUX BBIUTPHILIEH MU JII000H cTpaTeruu NpOTUBHUKA.

B, | B | Bs
Al 2| -3 4
Ay -3 4 | -5
As;| 4 | -5 6

T.e., A npeanonaraet, uro B ymen u Oynet Bectu ceds Tak, 4TOOBI 10CTa-
BUTh MPOTHBHHUKY HaOOJbIIKME HempusTHOCTU. Torna, mpu BbeiOope 1-if ctpate-
UM, A MOXET PacCUMTHIBATh JUIIb HA XyAIIUi A ce0s pedynsraT —3. [Ipu BbI-
oope 2-it u 3-i1 cTpaTernii OH MOXET PacCYUTHIBaTh Ha —5. M3 BceX BO3MOKHBIX
CTpaTeruii nenecoodpasHee BHIOPATh Ty, YTO MPUHECET MAKCUMAJIbHBIM BO3MOXK-
HBINA J0X0J1 (MUHUMaJIbHbIE BOBMOXKHBIE YOBITKH, KaK B HallleM ciiydae). B Hamem
ciy4ae 3To crparterus 1.

[IpuHATO TOBOPUTH, YTO MPU TAKOM 00pasze NEUCTBUI UTPOK A PYKOBO-
JNCTBYETCS NPUHYUNOM MAKCUMUHHO20 6blUCpblidid. ITOT BBIUTPBILI ONPEACIIACTCS

dbopmyon

0= maxmina,; .
i J ’

Benuunna o [JHa3bIBa€TCA HUICHEU YEHOU ucpvl, MAKCUMUHHBIM BblUCPblIULEM,
WJIM COKPAIIEHHO MAKCUMUHOM. DTO TOT TapaHTUPOBAHHBIA MUHUMYM, KOTOPBIN
UTpoOK A MOXeT cebe 00ecieunTh, MPUIEPKUBAsCh HAMOOJIEe OCTOPOKHOU CTpa-
TCTHUMU.

O“IGBI/II[HO, AHAJIOTHYHOC PACCYKACHUC MOXKHO IIPOBCCTHU U 34 HUI'POKaA B.
Tak xak oH 3aMHTCPCCOBAH B TOM, YTOOBI 06paTI/ITI> BBINTI'PBIII AB MHUHHUMYM, OH
AOJIKCH ITPOCMOTPCTL KAKAYHO CBOIO CTPATCTUIO C TOYKH 3PCHUA MAaKCHUMAJIbHOT' O
BBIMTPHIIIA NPU 3TOM cTpaTeruu. 1103ToMy BHU3Y MaTpuIlbl Mbl BBIIIUAIIEM MakK-
CHUMAJIbHBIC 3HAYEHUS 110 KaXKJAOMY CTOJIOILY

B, = maxa, .

Bce 3t MmakcumMyMbl Xopowu a1 A, HO KpaiiHe HenpusatHbsl 1 B. Ilo-
CKOJIbKY TIPOTUBHUK TaK€ YUYUTHIBACT HAIIy pa3yMHOCTb, TO BbIOMpAET U3 ATHX
BapPUAHTOB HAWMEHBIINN

f=minmaxa,
A
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— OoJjble 3TONM cymMMbl UTpok B TouHo He morepser. Benuumna f3

[JHA3BIBACTCS BePXHEl YEeHOU uepbl, THAYE — «MUHUMAKCOM).

[IpuHIUTT OCTOPOKHOCTH, KOTOPBIN OMpEENsieT BHIOOp MapTHEpaMU CTpa-
TErui, COOTBETCTBYIOINX MAKCUMUHHOMY BBIUTPBIITY WA MUHUMAKCHOMY ITPO-
UTPBIITY, YACTO HA3BIBAIOT MPHUHIIMIIOM MUHHUMAKCA, & CTPATETHH, BHITEKAIOIINE
U3 3TOTr0 MPUHLHUIA, — MUHUMAKCHbIMU cmpamezusmu. MOXHO JT0Ka3aTh, 4TO

Bcerna o<, [JueM u OOBSACHAIOTCS Ha3BaHUS "HMIKHSAS LieHA" U "BEpXHss 1ie-

Ha".

B, | B, | B; Q4

Bi| 4 4 6
Marpuiia urpsl B o011eM BUe
B, | By | ... | B, | o
Ajlag | ap | ... | am | o
Ayl ay | an | ... | &y | O
Ayl ayg | ap | ... | &y | Oy
Bi| Br | B | ... | Ba
Hwxuss niena urpsl oo = — 3; BepxHss IieHa urpsl 3 = 4. Hamma MakcuMuH-

Has cTparerus ectb Al; MpUMEHss €€ CUCTEMAaTUYECKH, Mbl MOXEM TBEPHO pac-
CUUTHIBATh BHIUTPATh HE MeHee —3 (mpourpath He 6osee 3). MuHMMaKcHas cTpa-
Terusi IPOTUBHUKA €CTh JIt00ast u3 crpareruii Bl u B2, npumensis ux cucreMaru-
YECKHU, OH, BO BCAKOM CIlydyae, MOXKET TapaHTUPOBaTh, UTO IpoUrpaet He Oosee 4.
Eciaum Mbl OTCTYNIUM OT CBO€M MAaKCMMHMHHOW CTpaTeruu (Hampumep, BbIOEpeM
cTpareruto A2), IpOTUBHUK MOXKET HAC «HAKA3aTh» 3a 3TO, IPUMEHHUB CTPATETHUIO
B3 u cBens nam Boidrpsiil K — 5. Ho ecniu npoTUBHUK BbIOEpET cTpareruto B3,
TO MBI B CBOIO Oue€pe/ib MOXKeM BbIOpaTh A3 u oH mpourpaet 6 u 1.1. Takum 00-
pa3oMm, MOJIOKEHUE, IPU KOTOPOM 00a UTpOKa MOJIb3YIOTCS CBOUMU MHHHMMAKC-
HBIMHU CTPATETUSIMU, SIBJIIETCS HEYCTOMYMBBIM M MOKET OBITh HAPYIIEHO IMOCTY-
MUBIIMMU CBEICHUSMU O CTPATETMH MPOTUBHON CTOPOHBI.

OnHako CylIeCTBYIOT HEKOTOPBIE UTPBI, 1JI1 KOTOPbIX MUHUMAKCHBIE CTpa-
TETUU SIBIIAIOTCA YCTOMYHUBBIMU. JTO T€ UTPHI, IJIs1 KOTOPBIX HIKHSS 1IEHA paBHA
BEPXHEW:

o=p

Ecnu HIDKHAS 1IeHa UTpbl paBHA BEpXHEW, TO UX 00llee 3HAUCHUE Ha3bIBa-
eTCsl yeHou uepwvl, 1 0003HAYAIOT Y.

Hanpumep, B urpe, Mmarpuna KOTOpOW NMPUBEACHA HUKE, BEPXHSISA U HUXK-
HsIS 1IEHBI UTPBI OKa3bIBAIOTCA paBHBIMU: oL = 3 =y = (.6.
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OnemeHT 0,6, BbIICICHHBIA B IUIATEKHOW MATpUIIE, SBISIETCS OJHOBpE-
MEHHO MHHUMAJbHBIM B CBOEH CTPOKE W MaKCHMAaJIbHbIM B CBOEM CTOj0Ie. B
r€OMETPUU TOYKY Ha MOBEPXHOCTH, OOJAJAIOLIyI0 aHAJIOTMYHBIM CBOHCTBOM
(OJTHOBpEMEHHBIN MUHUMYM TI0 OJHOW KOOpJAMHATE U MAaKCUMYM IO JPYroii), Ha-
3BIBAIOT Ce010801U moukou. 110 aHaIOTUK TOT TEPMUH NIPUMEHSIETCA U B TEOPUU
Urp. DIEeMEHT MaTpUIlbl, 00JIaJaloIIUA 3TUM CBOMCTBOM, HA3bIBAETCS CEAJIOBOM
TOYKON MaTpHIIbl, @ IPO UTPY TOBOPST, UYTO OHA UMEET CeOI08VI0 MOUKY.

B, | B,| By | By |
A 1040500710303
A, 08]04]03]07]03
A 107106080906
A, 107]02]04]06]02
B 0.8]0,6 0809

JIyist urp ¢ ceyIOBOM TOYKOM perieHre Urpbl 00JaJaeT CIECTYIONIMM 3aMe-
YyaTelbHbIM CBOMCTBOM. Ecnu ofiuH U3 UrpokoB (Hampumep A) npujep KuBaeTCs
CBOCH ONTHMAJIBHOM cTpareruu, a Apyrou urpok (B) Oyaer moObiM ciocobom
OTKJIOHAITBCSI OT CBOEM ONTHUMAJIbHOM CTPATErwu, TO JJISl UTPOKA, NOMYCTUBILETO
OTKJIOHEHUE, 3TO HUKOTJA HE MOXKET OKa3aTbCA BBITOAHBIM. JTO YTBEPXKICHUE
JIETKO MTPOBEPUTH HA MPUMEPE PACCMATPUBAEMON UTPHI C CEIJIOBOM TOUKOM.

B stoMm ciywyae Hanuuue y J1t000ro UrpoKa CBEACHUI O TOM, YTO MPOTHUB-
HUK M30paj CBOIO ONTHUMAJIbHYIO CTPATETUIO, HE MOXET U3MEHUTh COOCTBEHHOTO
IIOBEJICHMSI UI'POKA: €CIIM OH HE XOYET JEHUCTBOBATh IIPOTUB CBOMX K€ UHTEPECOB,
OH JIOJKEH MPHUIEPKUBATBHCS CBOEW ONTHUMAJIbHOW cTpaTeruu. T.e. mapa OInTH-
MaJbHBIX CTPATETUH B UTPE C CEUIOBOM TOUKOM SIBISETCS KaK Obl «IOJOKEHUEM
PaBHOBECHUSD.

AHaIU3UPysl MAaTPUIly UTPbI, Mbl MPUILIM K 3aKIOYEHUIO, YTO €CIIA KaXK-
JIOMY MIPOKY MpPEIOCTaBI€H BBHIOOP OJAHOW-€IMHCTBEHHOM CTpaTeruu, TO B pac-
YeTe Ha pa3yMHO JEHCTBYIOUIEr0 MPOTUBHUKA 3TOT BHIOOP JOJIKEH ONPEEAATHCS
MPUHIUIIOM MUHUMakca. [IpuaepxxuBasch 3TOM CTpaTeruu, Mbl TIpU JOOOM MO-
BEJICHUM MPOTUBHUKA 3aBEIOMO TrapaHTUPYeM ce0€ BBIMTPHIII, PaBHBIA HIDKHEH
LeHE Urpbl o.. BO3HHMKAET ecTeCTBEHHBIN BOMPOC: HEJb3s JIU FapaHTHPOBATh ceOe
CpPEeIHUI BBIMTPHIL, OOJBIINHI O, €CIH MPUMEHSTh HE OJIHY-EAMHCTBEHHYIO «UHC-
TYI0» CTpaTeruio, a uepeioBaTh CIy4aiiHbIM 00pa3oM HECKOJIbKO cTpareruii? Ta-
KM€ KOMOMHUPOBAHHBIE CTPATETUH, COCTOSIIIME B MPUMEHEHUH HECKOJIbKHUX YHC-
TBIX CTPATETUi, YEPEAYIOMMNXCS IO CIYYAaNHOMY 3aKOHY C OIPEICICHHBIM COOT-
HOLIIEHUEM YacCTOT, B TEOPUU UTP HA3BIBAIOTCS CMEUAHHBIMU CIMPAMELUAMU.

Jl7ia MaTpu4HO# UTphl nxm o0o3HauuM uepe3 P =(p,, p,,...., p,) — CMEIIaH-

Hyl0 CTpaTeruiro Hurpoka A, rae p, 20,p,20..,p,20 u > p,=1. UYepes
i=1

0=(4,.9,,-q,) OOO3HAUMM CMEIIIAHHYI CTparerutro wurpoka B, 1€
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¢,20,4,20.,..,4, 200 > g,=1. 31€ch p,, p,,..., p, — BEPOATHOCTH UCIOJIH30BA-

j=1
HUS WIPOKOM A B CMEIIAHHOW CTPAaTErMH CBOUX YMCTBIX CTPAaTE€TUdl a;,. U

4,454, — BEPOATHOCTH UCIIOJIB30BAaHNUS UTPOKOM B B cmelaHHOMN cTpareruu
CBOMX YHCTBHIX CTPATETHUH b, .

MaremaTtudeckoe OKNAAHHUC BBIMI'PBIIIAa UTPOKaA A 3anumieTcs B BUIC

n m

M(P.Q)=2.> a;pq; -

i=1 j=1

CwMmemianHas ctpaTerusi, KoTopasi TapaHTUPYET UTIPOKY HAauOOJBIINI BO3-
MOXXHBIA CPEJHUIN BBIMTPHINI (MJIM HAUMEHBIIMA BO3MOXHBIM CpPEeIHHUNA MpPOUT-
PBIII), HA3BIBACTCSI €T0 ONMUMANbHOU cmewianHou cmpameeuet. 1lyctb P* —
CMelllaHHas cTpaterus urpoka A, Q* — cmemannas crparerus urpoka B. ITapa
cmemanHbix ctpareruit (P*, Q*), mpu xortopoit M(P,Q*) [ M(P*,Q*) [J
M(P*,Q), Ha3bIBAIOT Ce010680U MOUKOU Uepbl, 3 MATEMATUIECKOE OXKHUJAHUE BbI-
urpsima y = M(P*, Q*) — yenoit uepwi, npuuem Becermal J [ y[J ][],

OO0mMM METOIOM HaXOXAEHUS PELICHUs UIPhl 000 KOHEYHOU pa3Mep-
HOCTH SIBJIIETCS €€ CBEACHHME K 3a/laye JIMHEWHOro mporpaMmmupoBanud. M3 oc-
HOBHOTO IOJIOKEHUSI TEOPUU UIP CIAEAYET, YTO MPU MCIOIB30BAHUHA CMENIaHHBIX
CTpaTeruii Takoe ONTUMAJIBHOE PEUIEHUE BCEr/la CYIIECTBYET U LIEHA UIPbI | Ha-
XOJIUTCSI MEXAY BEPXHUM M HUKHUM 3HaueHussMu urpsl (L0 vy ).

JlomycTuM, 4TO CMEIIaHHAs CTPATErUs UTPOKa A CKIIaJIbIBA€TCs U3 CTpaTe-
Tuil a,,a,,..,a, C BEPOSITHOCTAMU p, (HEKOTOPBIE U3 3HAYEHUW BEPOSTHOCTEH MO-
r'yT OBITh paBHbI HYJ0). ONTUMalIbHAsI CMEIIaHHAas cTpaTerus urpoka B ckmagbl-
BAE€TCs U3 CTPATEruil by,b,,...,b, C BEPOSATHOCTAMU ¢,. Y CJIIOBUS UIPHI ONPENEIs-

FOTCS TUIATEKHOW MaTpHUIIEH H(a;,b;) € sneMeHTaMu a; >0, i=1...n; j=1..m.
Ecnm urpox A npruMeHsieT ONTUMAJIBHYI0 CMELIAHHYIO CTPATErvio, a Urpok B —
YHUCTYIO CTPATETUIO b;, TO CPEAHUI BBIMIPBINI UTPOKA A (MaTEMaTHYECKOE OXKH-
JTAHUE BBIUTPBIIIA) COCTABUT
plalj + pClzj +...+ pnam .
Urpok A ctpeMuTcsi K ToMy, 4ToObI mpu 11000 cTpaTeruu urpoka B ero
BBIMTPHIII ObLT HE MEHbINE, YeM IIeHa UTPHI Y, a caMa lieHa UTPbl ObUIa MaKCH-

MaibHOM. Takoe moBeneHHe UTpoka A OIMUCHIBACTCS CIEAYIOUIEH 3anayeit Ju-
HEHHOTO POrPaMMHUPOBAHUS

y— max (UTPOK A CTPEMUTCS MaKCUMHU3UPOBATH CBOU BBIUTPHIII)
PGy, + pyay +..t+pa, 2,
PGyt Pyay +tpua,, 27,

pa,, +p,a,, +..+p.a, =Y,
p,+p,+..+p, =1
p; 20,i=1..,n
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Hcnionp3ys 0o003HaYeHUs X, = p,/y U COOTHOIIEHUE p, + p, +...+ p, =1, 1O-
ayauM y=1/(x, + x, +...+ x,) . OTcrona
X, + X, +...+x, > min
a,x, +ayx, +..+a,x, =21,

A X, +ayXy +oota,,x, 21,

a,x, +a, x,+..+a, x =1,

x,20,i=1L..,n

Orta 3aa4ya 6cec0a UMEET PEUIEHUE X, ,X,.,...X,, IOJTYYUB KOTOpOE (HaIpu-

0
Mep, ¢ noMotiblo HajacTtpouku [louck pemenuss MS Excel) MokHO HalTH 1eHY
Urpbl y=1/(x +x, +...+x) U ONTHMaJbHbIC 3HAYCHHUS BEPOSITHOCTEH p,,p,,.... P,
— ONTUMAJBHYIO CMEIIAHHYIO CTPATErHI0 UTPOKa A.

OOpaTtuTe BHUMaHUE Ha TO, YTO MaTpHIIA UTPbI NPEACTABIEHA B HEPABEH-
CTBaX B TPAHCIIOHMPOBAHHOM BUJIE.

[ToBenenuto urpoka B COOTBETCTByET ABONCTBEHHAs 3ajlaya JIMHEHHOIO
IPOrpaMMHPOBAHUS:

yty,+..+y, > max
(?KBUBAJIEHTHO y —> min : UTPOK B cTpeMuUTCS MUHUMHU3UPOBATH CBOM CpeaHUI
IIPOUTPHIII)
a,y, +a,y, +..+a,y, <1,
ayy, +a,y, +..+a,y, <1,

a,y,+a,,y,+..+a,y, <1,
y; 20,j=1L..,m.
3necs y;, =q,/v.
Ecau B ucXoIHOM MJIaTEKHON MaTPHIIE UMEETCS XOTS ObI OJIMH HEIOJIO0XKH-
TEJIbHBIA 3JIEMEHT, TO MEPBBIM IIarOM B MIPOLIEAYPE CBEIICHUS UTPHI K 3a7a4€ JIU-
HEWHOTI'0 MPOrpPaMMHUPOBAHUS JIOKHO OBITH €€ MpeoOpa3oBaHUE K MATPHUIIC, BCE

9JICMCHTBI KOTOpOﬁ CTPOro IIOJIOKHUTCIIbHBI. I[J]}I 9TOIr0 AOCTATOYHO YBCIIMYUTH
BCC OJICMCHTBI HCXOHHOﬁ MaTpHIbI HA OJHO U TO KC YUCIIO

, a;<0.

d > max max‘aij
i J

[Ipu TakoM mpeoOpa3oBaHUKM MATPUIIBI ONTUMAJIbHBIE CTPATETHU UTPOKOB
He u3MeHsTcs. Eciiu ucxo/iHas MaTpuiia yBeau4uuBaiach Ha d , TO JJi MOJTYYEHUs
L[EHBI IEPBOHAYAIIBHON UTPBHI, Y HY>)KHO YMEHBIIUTH Ha d .

Bapuanrtsi 3apanui 1
3agava 1
B1 B2 B3 B4
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Al 8 6 8
A2 5
A3 7 5
3agaua 2
Bl B2 B3 B4
Al 4 -4 -5 6
A2 -3 -4 -9 -2
A3 6 7 -8 -9
A4 -9 5
3agaua 3
Bl B2 B3 B4
Al 1 9 6
A2 -2
A3 -5 -2 10 -3
A4 7 4 -2 -5
3anaua 4
Bl B2 B3 B4
Al -1 9 6 8
A2 -2 10 4 6
A3 3 0 7
A4 7 -2 8 4
3amaua 5
Bl B2 B3 B4
Al 0,8 0,6 0,2 -0,8
A2 -0,8 0,9 -0,4 0,5
A3 1,7 0,5 0,3 0,6
3anaua 6
Bl B2 B3
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Al 3 1
A2 3
A3 2 -5
3amaua 7
Bl B2 B3 B4
Al 7 3
A2 8 0 -6
A3 -9 -2 4
3agaua 8
B1 B2 B3 B4
Al 10 40 12 9
A2 17 16 13 14
A3 23 8 10 25
3amauya 9
Bl B2 B3 B4
Al -2 1 9 -2
A2 -2 4
A3 3 2 0
A4 7 -2 8
3agaua 10
Bl B2 B3 B4
Al -3 2 9 6
A2 -2 4
A3 5 3 1 -5
A4 8 -2 8 4
3agaua 11
Bl B2 B3 B4
Al -8 6 0 7
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A2 3 -1 4

A3 5 4

Bapuanrtsl 3agaHui 2
3amauya 1
ITo ycnoBusiMm urpel «KameHb—BO1a—HOKHHITBI—CTEKIO—OyMaray:
e BOJIa CMAaYMBaeT KAMCHD;
Oymara roput JIydile BOIbI,
HOXHUIIBI PEXYT Oymary;
KaMeHb pa3OUBaeT HOKHUIIBI;
HOXXHHIIBI CTOSIT TOPOKE, YEM BOJIA;
CTEKJIO 0oJiee XPYIKOE, YeM BOJa U HOKHHUIIBI,
KaMeHb TOJIIIIE, YEM CTEKJIO U Oymara;
e Oymara rudde, 4eM CTEKJIO.
DOTH COOTHOIIEHHUS MOXKHO BBIPA3WUTh C MOMOIIBIO CIICIYIONIETO PHUCYHKA,
Ha KOTOPOM CTpEJIKaMU YKa3aHbl HAIPABJICHUS TTOTUUHCHUS

(1) Kamereo

(2) Boda °’/f \\>o (5)6ymaza

(3) Hosrcnuyor o—m——smo (4)Cmenno
O0603Ha4YMB BBIUTPHIILL, IPOUTPHIII U HUYBIO COOTBETCTBEHHO Kak 1, —1 u 0,
IIOCTPOUTE IIATEKHYK0 MATPUILy U OIPEACIUTE ONTUMAIIBHBIE CTPATETHHU UIPO-
KOB U LICHY UT'PBI.

3amava 2

N3BecTHBIN akTep 0OAYMBIBAET, T/ie Obl €My MPOBECTH B TEKYIIEM TOIY
ormyck. OH paccMarpuBaeT 6 Bo3MOXXHbIX BapuaHToB: MonTte-Kapno (MK), I'a-
Baiickue octpoBa (I'), baramckue octpoBa (b), Kanapckue octposa (K), Coun
(C), o3epo baiikan (Ob). EAuHCTBeHHBIN KpUTEpHUi 1Jisl BELIOOpA MECTa OTJbIXa —
CTpeMJieHHE W30€XKaTh >KYPHAJIUCTOB, KOTOPHIE MOTYT HCHOPTUTH €My OTIBIX.
Eciau oHu ero «BwICIEnsSIT», OTALIX OyaeT ucnopueH (mosiesHocth paBHa (). B
IPOTUBHOM Ciy4yae, Bce OyJeT, Kak 3alulaHUpOBAHO (TOJE3HOCTh paBHA ).
BcenencTBue pasnnyHbix reorpaduyecKux yCJIOBHUH, KYpPHAJIUCThI MOTYT OOHa-
PYKUTbh aKTepa ¢ ONPEIEIECHHON (M3BECTHOM) BEpOsATHOCTHIO: B MoHTe-Kapio ¢
BeposTHOCThIO 0,34; Ha ['aBaiickux ocTpoBax ¢ BeposATHOCTHIO 0,12; Ha barawm-
CKHX OCTpoBax ¢ BeposTHOCThIO 0,16; Ha KaHapckux oCTpoBax ¢ BEPOSTHOCTHIO
0,4; B Coun ¢ BepoarHocThio 0,5; Ha 03epe baiikain ¢ BeposiTHOCTHIO 0,2.
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OnummTe JaHHYIO CUTyaluio, KaK Urpy JIBYX JIMI] C HYJIEBOM CyMMOM (ak-
Tep — UTPOK |, KYpHATUCTBI — UTPOK 2).

BbruncnuTe 11eHy UIrpbl U OIPENEINTE MUHUMAKCHBIE CTPATEruu 000UX UT-
pokoB. UeMy paBHa MakCMMaJIbHasl OKUAAaeMas IOJIE3HOCTh OTITycka akrepa? C
KAKOM BEPOATHOCTBIO aKTEP MOEAET B OTIyCK Ha baitkan? Uemy paBHa BepxHss
1eHa urpel? B kakoM u3 mect Haubosiee BEpOsITHO OyJIeT OTAbIXaTh akTep?

3agaua 3

OnHaxnael Ha «/Iukom 3amane» npousowen ciaeayrouui ciaydai. ['pynma
U3 ISATH MHACHIIEB OCaJMIIa JIarepb, OXpaHsIEeMbI YeThIpbMs OelbIMU. Y Jiareps
nBa Bxoaa E1 u E2. benblii pazBequnk ycTaHOBUJ, 4To neped Bxoaom El Haxo-
JIATCS KAK MUHUMYM OJWH HMHEel, a nepea Bxogom E2 kak MUHHMYM JBa WH-
neina. PacrnosiokeHue Apyrux HUHACHIEB HEU3BECTHO. KoMaHIup OCaKIECHHBIX
MOKET PacIoJIOKUTh ce0s U Tpex congat y BxoaoB E1 u E2. [Tpuuem, y kaxxaoro
BXOJa JIOJKEH OBITh KaK MUHUMYM OJIMH uejoBek. [Ipenmonaraercs, 4To yuc-
JIEHHO TpeBocxosas (y Kaxaoro Bxoja) rpymnmna OepeT B IJIEH BCIO TPYIITY
MPOTUBHUKA 0€3 COOCTBEHHBIX MOTEPh, B TO BPEMS KaK IIPU PAaBEHCTBE CUJI TIEpe]]
KaKUM-JIMOO BXOJOM IMOTEPh C 00euX CTOPOH HEeT. B kauecTBe miarexa (BBIUT-
pBIIlIa) BBICTYIIAET PA3HOCTh YKCIIA MJICHHBIX.

a) OmnpenenuTe Bce YUCThIE CTPATETUH 00OUX MIPOTUBHUKOB.

0) IlocTpoiiTe MIATEXKHYIO MaTPUILy, CUUTast UTPOKOM | 0OOPOHSIONIYIOCS
CTOPOHY.

B) YIOPOCTUTE MATPHUIly HACKOJIBLKO ATO BO3MOXXHO W HAWAUTE ONTUMAIb-
HBIE CTpPaTEru CTOPOH.

I') C KaKo¥l 4acToTo cieayeT OesIbIM HUCIOIb30BaTh CTPATETHIO: PACIOJIO-
YKUTH I10 JIBa Y€JIOBEKa Y KaXX10ro BXo1a?

1) KTO OOJIbIIIE B CPEHEM 3aXBAaTHUT IUICHHBIX, Oeible MM MHACHIBI? (1 -
oenple, 2 - UHICHIIBI)

€) KakoBa aOCOJIFOTHAs BEJIMYHMHA PAa3HOCTH 4YHCIIA 3aXBauy€HHBIX O0OCHMHU
CTOpPOHAMM TIJICHHBIX ?

) ¢ KaKOW 9acTOTOM ciieayeT OCNbIM HCIIOIb30BaTh CTPATETHIO: PACIIOJIO-
JKUTh y IEPBOrO BXOJa OJHOTO, a Y BTOPOI'O TPEX UesIOBEKa?

3) C KAaKOW 4aCTOTOMU ClieayeT MHEHIIaM UCII0Ib30BaTh CTPATETHIO: PACIIO-
JIO’KUTH y TIEPBOTO BX0J1a TPEX, & Y BTOPOTO JIByX BOUHOB?

3agaya 4

B HameMm pacnopspkeHUM UMETCS TpH BHIa BoopykeHus:: Al, A2, A3;y
IpPOTUBHUKA — TpH Buaa camonetos: B1, B2, B3. Hama 3agaua — nopa3surs ca-
MOJIET; 33/1a4a MNPOTUBHUKAa— COXPAHUTh €ro HenopaxxeHHbIM. Camonetsl B1, B2
1 B3 nopakaroTcs pyu MCIOIb30BaHUM BOOPYKEHHsI Al COOTBETCTBEHHO C BEpO-
arHocTsamu 0,9, 0,4 u 0,2; npu nucnons3oBanun A2 — ¢ BepositHocTsimu 0,3, 0,6 u
0,8; mpu ucnosp3zoBanuu A3 — ¢ BepositHoctsimu 0,5, 0,7 u 0,2.
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3amaua 5

CenbCKOX034UCTBEHHOE NPEANpUsATHE MPOU3BOAUT KapTodenb. [loceBHas
wiomwaas kaprodens cocrasiger 100 ra. Xo3sicTBO UMEET JAOTOBOP C Marasu-
HOM, KOTOPBIN TapaHTHUPOBAHHO 3aKyNHUT BEChb MPOU3BEAEHHBIN KapTodenb Mo
ueHe 4 y.ja.e. 3a 1 kr. [Ipu BelpammuBanun KapTo@enst X03s1MCTBO MOKET MPUHSATh
OJIHO U3 TPEX PEUICHUH, pa3IMyalolIUXcs M0 CyMME 3aTpaT Ha MPOU3BOJCTBO
MPOYKITUU:

Al. TlpoBecT KOMIUIEKCHYIO 00pabOTKY pacTeHUW ISl MPEIOTBPAIICHUS
MOPaYKEHUS COPHIIKAMU, BPEAUTEIAMH U 00JIe3HsIMU (3aTpaThl — 6 MJIH. y.1.€.).

A2.TlpoBectn uacTUuHyr0 00paOOTKYy pacTeHuil (3arpatel — 4 MIH.
y.a.e.).

A3. He npoBoauth 06pabOTKy pacTeHui (3aTpaThl — 2.5 MIIH. Y.JI.€.).

B 3aBUCHMOCTH OT MOTOJHBIX YCJIOBHM, HAJIMYUS U Pa3BUTHsI COPHSKOB,
BpeauTenel u 60sie3Hel BO3MOKHBI CIICTYIONINE CUTYaIINH:

S1. YcnoBust 1y1si pa3BUTHSL COPHSIKOB, BpeauTeneld u OoJiesHel Hebnaro-
PUSATHBIC.

S2. YcnoBus 11t pa3BUTHSI COPHAKOB, BpenuTeNei u 001e3Hel OObIYHbIE.

S3. YcnoBus it pa3BUTHSI COPHSIKOB, BpEeAUTENEeH U OoJie3Hel Onaronpu-
SITHBIE.

3HaueHus ypoxkaHOCTH Kaptodens (I/ra) B 3aBUCHMOCTHA OT PEIICHHMA
CEIBCKOXO3SIUCTBEHHOTO MIPEANPUATHS U PA3BUTHUSI COPHSKOB, BpeAuTesed u 6o-
JIe3HEH PUBEICHBI B TAOIUIIES

Crpateruu | Pa3BuTue COpHSKOB, BpeauTenei u 0o-
XO0351CTBA Je3HeN

S1 S2 S3
Al 260 260 260
A2 255 200 1450
A3 250 100 40

Onpenenure HanOoJiee ONTUMAIBHYIO CTPATErHI0 MPEANPUATUS U LEHY HT-
phl. [laiiTe 3KOHOMHYECKYIO HHTEPIIPETALIUIO PE3YIBTATOB PELICHUS 3a/1auu.

3agaua 6

CropoHa B 3acpuiaer moABOIHYIO JIOAKY B OAUH U3 JABYX pailoHOB. CTOpO-
Ha A, pacronaras Tpemsi IPOTHUBOJIOJOYHBIMU KOPaOJIsIMU, CTPEMUTCS OOHApY-
XKUTh JOAKY NpoTuBHUKA. CTOpoHa B cTpemutcs 3toro uzdexarts. BeposTHOCTD
0oOHapyKeHHsI MMOJBOJAHON JOJIKH B 1-M pailoHe OJHMM MPOTHUBOJIOAOYHBIM KO-
pabnem paBHa p; = 0,4, Bo BTopom — p, = 0,6.

[Ipeanonaraercsi, 4To OOHapyKEHUE JIOAKU KAKIbIM KOpaOiIeM sBISETCS
HE3aBUCUMBIM coObITHEM. CTOpoHAa A MOXET MOChUIaTh B Pa3iNYHbIE PalOHbI
pa3HOe KOJIMYeCTBO Kopabiel (pacmpesenenne Kopadiel mo paiioHaM U €CTh ee
cTpaTerus).

Cuuras cTopoHy A UTPOKOM 1, MOCTPOUTH UIPYy M HAWUTHU ONTHUMAIIBHOE
pacmpenenieHue IPOTUBOJIOIOYHBIX KOPaOJIel Mo peruoHam.
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KakoBa niena urpsi? C kakoil 4aCTOTOM CTOPOHE A cClIeqyeT MOCBhUIATh B
PEruoH 2 TpU MPOTUBOJIONOUYHBIX Kopadis? C Kakoi 4acTOTOM CTOpOHE A clieny-
€T MOCBhLIaTh B PETMOH 1 OJMH IPOTUBOJIONOYHBIN KOopabib? C Kakoil 4acTOTON
CTOpOHE B cnexyer noceuiaTe NOMIOAKY B PETHOH 27

3amaya’7

B ogHOM CenbCKOXO0341ICTBEHHOM paliOHE MOroja B TEYECHHE BETreTallMOH-
HOTO TEepHOo/a B CPEITHEM MOXKET OBbITh XOJIOJHOM wmiu Teruiod. Ha dhepme ¢ mo-
maaeso B 1500 akpoB miianupyercsl oceB ABYX KylIbTyp. Eciii BereTanmoHHbIN
NEPHUO/]T XOJIOAHBIN, TO OKHJlaeMas MpUObLIb OT ypoxKas cocTaiisieT 20 10u1apoB
Ha akp s KyaeTypsl [ u 10 momnapoB Ha akp s KyneTypsl 1. Eciin ke Berera-
[IMOHHBIN TIEPUOJ] TETUIBINA, TO OXKUJaeMas MpuobLIb olleHuBaeTcs B 10 mposiapoB
3a akp Ayis KynbTypsl [ v 30 gosmapoB 3a akp aist KyabTypsl 11

Onuimure KOHKYPEHIUI0 MEXAY (epMepoM U MOroJod Kak MaTPpUYHYIO
urpy.

KakoBa ontumansHas ctparerust ¢epMmepa, Korja HET HUKaKoi uHbopma-
MM OTHOCUTEIHLHO BEPOSITHOCTEHN TEIIOW MM XoJioaHou noroasl? Eciau moroga
C paBHOUM BEPOSITHOCTHIO MOXET OBITh TEIJIOW MM XOJOJIHOM, TO CKOJIBKO aKpOB
CIIeyeT OTBECTH (hepMepy MO KAKIYIO KyIbTypy?

3agaua 8

B skcnepuMeHTax BOPOH M MOIMYTaiuMKOB 00YyYarOT paclio3HaBaHUIO YM-
cen 1o cemu. Mcenonp3yercs cnenyromas cxema 3KcnepumenTa. PaioHn BOpoHbI
R n nonyraiiunka C JOJKEH ONpENensaThesl MaTpU4HOW urpor. Kaxmon nrune
MTOKA3bIBAOT TPU KAPTOUYKM C HAHECEHHBIMU HAa HHUX JIBYMsI, YETHIPbMS U CEMBIO
Toukamu. Eciin 006e NTHllbl BHIOUPAIOT OJIHY U TY %€ KapTOuKy, TO R monyyaer u3
panmona C KOJMYECTBO YEPBSIKOB, PABHOE YBOCHHOMY YHMCIIy TOYEK HA KapTOy-
ke. Ecan onu BbIOMpatoT pa3Hble KapTouku, To C monyyaeT u3 paunoHa R xomnu-
YECTBO YEPBEH, PABHOE PA3HULIE B YUCIIE TOUYEK HA KAPTOUYKAX.

B npennonokeHuu, 4To X0/bl JENIal0TCA HE3aBUCUMO (HampuMep, ¢ MOMO-
IbIO JIByX HaOOpOB KapTodek), TpeOyeTcs omucarh 3TOT HKCIEPUMEHT KaK MaT-
puuHyro urpy. Haiitn ontuManbHbIE YUCTBIE CTPATETMU UTPOKOB. UbH IIAHCHI HA
BBIUI'PBIII NPEAIIOYTUTENBHEE B CIIy4ae YMCTBIX cTpareruii? Haitu onrumaiis-
HbIE CMEILIaHHbIE CTpaTerui. YpM NIaHChI TPEANIOYTUTENBHEE B 3TOM CiIydae?

3agaya 9

B urpe nByx nui, nMEHyeMOM JBYXITaJIbLEeBOU Urpod Moppa, KaxIplil Ur-
POK TOKa3bIBAET OJWMH WM [BAa NaJbLAa U OAHOBPEMEHHO OTIaAbIBACT YHCIIO
IaJIbLEB, KOTOPBIE MOKAXET €ro NPOTUBHUK. MIIrpOK, KOTOPBIA yrajasu, BBIMIPBI-
BAaCT CYMMY, PaBHYIO CYMMapHOMY YHUCIly IOKa3aHHBIX IIPOTUBHUKAMU MAJIBLICB.
MHaue urpa 3aKkaHYMBAECTCS BHUYBIO.

Cdopmynupyiite 3aaa4y B BUAE UIPbI ABYX JIUL C HYJIEBOH CYMMOM U pe-
LIUTE UTPY METOJIaMH JINHEMHOTO ITporpaMMupoBaHusi. CyIlecTBYeT JI B JaHHON
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UIpe CeyIoBasl TOYKA B YHCTBIX cTparerusx? KTo u3 UrpokoB B CPEAHEM BBIUT-
pbIBaeT U CKOJIbKO? Kak 4acTo Urpok A JOJKEH TOBOPUTH, YTO €r0 MPOTUBHUK
IIOKa3aJl [iBa nanbla?

3anava 10

JIKeK 4acTo e31UT MeXy AByMs ropogamu. [Ipu 3ToM ecTh BO3MOXKHOCTh
BBIOpATh OAMH U3 ABYX MapUIpyTOB: MapuipyT A MpeacTaBiiieT cOO0W CKOpPOCT-
HOE LI0CCE B YEThIpE MOJIOCHI, MaplIpyT B — y3Kyi0 00be3/1HyI0 10pory.

[TaTpynupoBaHue JOPOT OCYIIECTBIISIETCS OTPAHUYEHHBIM YHCIOM IOJIM-
nelckux. Ecim Bce MoauuencKkue pacnoioKeHbl Ha OJHOM Mapuipyte, To JKek,
0OBIUHO eyIni «Ha rpaHu (oa», HECOMHEHHO, moyyduT mrpad B 100 gom. 3a
IpEeBbILIEHNE CKOPOCTH. Ecnu nonuieiickie naTpyaupyroT Ha IByX MapLIpyTax B
cootHomeHuu 50 Ha 50, To umeercs S0 % -Hast BEpOSITHOCTD, UTO J[PKEK MOJyduT
mrpad B 100 mom. Ha mapuipyte A u 30 %-Hasg BEpOATHOCTb, UTO OH MOJYYUT
Takoil ke mTpad Ha mapuipyte B. Kpome Toro, mapmpyt B mnmmnanee, mostomy
OeH3uHa pacxoayercs Ha 15 gosui. Oonbiie, yem Ha Mapuipyte A. Onpenenute
HAWJTy4IlIyIO CTpaTeruto s Jxeka.

3amaua 11

B marasumnae pabortaer oxpaHHasi CiIy)0a — JBO€ TMOJIMIIEUCKUX B INTAT-
ckoM. ToproBelii 3a1 Mara3uHa JEIUTCS HA IBE YCIOBHBIEC 30HBI — B 30HE A 1OY-
TH BCET/1a MMOCETUTEIICH 3HAYUTEILHO O0Jible, YeM B 30He B. IMeeTcst HekoTopas
no3unusa T BHE TOProBoM IUIOIAau, B T ycTaHoBiEHA Tenekamepa. B kaxaon u3
JIBYX YCIJIOBHBIX 30H MOXET HaXOAUThCs Bop. [lonuueiickue »e MOTyT HaXOIUTh-
csa B A, B B unu B T. [Ipeanonaraercs, 4To U3BECTHBI BEPOSITHOCTA OOHAPYKEHUS
BOpa B OIPE/EICHHON 30HE MPU YCIOBUHU, YTO MOJULIEHUCKUN HAXOIUTCS B (DUK-
cupoBaHHOM MecTe. Tak, Bopa, HaxXxoJsIIerocss B A, MOJMIEHCKAM HAa TOM XKe
MeCTe 3aMETUT C BEpOATHOCTHIO 0.4; u3 30HbI T OH 3aMETUT €ro B 30HE A ¢ BEpo-
aTHOCTBIO 0.3; ¥ T.JI. B COOTBETCTBHHM C TaOJIMIIEH

T |A |B
A 103 (04 0.1
B 105 (0.2 [0.7

Tak kak MONUIIEHCKUX TBOE, TO OHU MOTYT HaXOJHUTHCS BMECTE WM B pa3-
HBIX MECTax.

JIist KaKIaoW U3 CUTyaluii HEOOXOAMMO TIOJICYUTATh BEPOSTHOCTH OOHAPY-
YKEHUS BOpa B KaXIOW 30HE U TOCTPOUTH Ha €€ OCHOBE MaTPHILy UTPHI (HA3BaHUE
CTPOKU — MECTO BOpa, CTOJI0Ia — 0XpaHbl). OnpeaennTh, CyleCcTBYET JIU B UT-
pe cemioBast Touka. HaifTu onTuManbHbIE CTPATETHH UTPOKOB U IIEHY UTPHI.

KoHnTpoJsbHbIe BONIPOCHI

1. KakoBa poab nHbopMauu npy MPUHSATHU PEIISHUN?
2. B yeM CymHOCTh KOHTPOJIIIMHTA?
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3. KakoBbI OCHOBHBIE HJIEW PEMHKMHUPHUHTA On3Heca?
4. O6cynute 0a3oBble ompenesieHuss B 00jacTh HHGOPMAIMOHHBIX CHUCTEM
yIPABJICHUS] IPEIIPUITHEM.
5. KakoBbel ocHoBHEBIC 3agaun UCVYII?
6. KakoBo mecto MUCVYII B cucteme KOHTpOJUIUHTA?
7. Haiite kinaccu(UKaIMIO TUIIOBBIX HMH(MOPMALMOHHBIX CHUCTEM YIPABICHHUS
IPEANPUATUEM.
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