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JIABOPATOPHASAPABOTA Ne 1

Pemenne omHOKpUTEPUATIBHBIX 33/1a4 IPUHATUSA PEIIEHUN METOIaMU

JVHENHOT0 TPOTPAMMUPOBAHUS

Obuwue ceedenus

Hean padoTbl

— HayunTbCcsl pemars OJHOKPUTEPHANBHBIE 3a1adyd NPUHATUS PEIICHHUU

MCTOdaMH JIMHEHHOTO IIporpaMMHpPOBaHUA;

— HayunThcsl Hcnoib30BaTh HAACTPOUKY «IloMCK peleHus» nporpaMMHOTO

naketa MS Office Excel mns pelieHusi OJHOKpUTEPUATIBHBIX 3a]1a4y
TEOPUU MIPUHATUS PEIICHUI.

ILl1aH BBIIIOJIHEHHUSA

1.
2.
3.

N3y4nTh TEOPETUUECKYIO YaCTh;
[TonyunTh 3ajaHUE MPENIOAABATEIS;
Beimonauts 3amanus 1u 2:
3.1.IlocTponTh MaTeMaTUYECKYIO MOJEIL ITPOOJIEMBI B BUC 3a]1aUl
JMHEHHOTO MPOrPaMMHUPOBAHUS;
3.2.Pemuth 3a1auy ¢ UCMOIB30BaHUEM HaJICTpoiku [lonck penienus makera
MS Excel;
3.3.IIpousBecTn aHAIN3 YyBCTBUTEILHOCTH PEIICHUS C UCTIOJIb30BAaHUEM
CIICHApHEB,
CocTtaBuTh OTYET MO JTabopaTopHOM padboTte. OTUET TOKEH UMETh
CJIEIYIOLIYIO CTPYKTYPY:
4.1. TUTyIbHBIA _ JIUCT, KOTOPBIM JOJDKEH COJAEpKaTh  CIEAYIOIIYIO
uH(pOpMaIHIO:
4.1.1. Ha3Banue yHHMBepcUTeTa U KaeApbl, OTBETCTBEHHOW 3a
JTUCITUTUTNHY;
4.1.2. 3aron0BOK — HOMEpP W Ha3BaHUE JIAOOPATOPHOU pabOTHI;
4.1.3. [loa3aroioBOK — HOMEDP BapUaHTa U HOMEPA 3a/1a4;
4.1.4. ®1O u noKHOCTU CTYAEHTA U MPENOJaBaTels;
4.1.5. «r. Cankr-IletepOypr, 2012 roay;
42.0tyér 0 pemieHWH  3amaHuWs 1, coAepKamuid  CIleayromiee
MH(OPMAIMOHHOE HAIIOJIHEHHE:
4.2.1. DopMynupoBKa MHAUBUIYAIHHOTO 33/ IaHHUS;
4.2.2. MateMatnyeckasi MOJIENb U KPATKOE MOSCHEHUE K €€ MOCTPOCHHUIO;
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4.2.3. CHUMOK »3KpaHa MOHHTOpa, COJepXaluid TaOJIUYHYI0 MOJEb
3a]a4y;

4.2.4. CHUMKH OTUYETOB T10 pe3ysbTaTaM, YCTOMUMBOCTH U MIpeiesiaMm;

4.2.5. BeiBog o nabopatopHoit paboTe, coaep Kaluil CHIMOK OTYeTa 1o
CIICHAPUSIM C COZepKATEIbHBIMH MOSICHEHUSIMH K HUM,;

4.3.014éT 0 pemieHWH 3ajaHus 2, cojaepKammii  WH(OOPMAIMOHHOE

HAITOJIHEHHE, aHAJIOTUYHOE OTYETY O pEelIeHUH 3aJaHus 1.

Teopemuuecmm yacmo

Hpouecc IMPpUHATHUA YIIPABJIICHYCCKOTO PCIICHUA C HMCIIOJIIB30BAHHCM

METO/IOB  JIMHEWHOTO  NPOrPaMMHPOBAHUS  MOXKHO  MPEJACTaBUTh  Kak
MOCJIEIOBATEILHOCTh BBITIOJIHEHUSI CIIECAYIONINX JEHCTBUN (ITAOB BBHIPAOOTKH
penieHus).

AHaM3 cuTyauuu ¥ (popmManusanus MCXOAHON npodJsaembl. Ha stom
stane  TpeOyeTrcss  HAWTHM  BCIO  pENEBAaHTHYIO  MH(OpManuio,
dbopmanuzoBath  mpobiemMy,  cPopMmyaupoBaTh  1€NU,  KOTOpbIC
HEO0OXOAMMO JIOCTHUYb B pPE3yJIbTaTe€ pEeHIeHUs MPOOJEMBI, ONPEACIHUTh
BO3MOXHBIE pEIICHUs] MPoOJeMbl U (HaKTOPhI, BIUSIONINE HA PEUICHUE
npobiembl. YacTo pe3ynbTaT 3TOro 3Tama MPEACTaBISIETCS B BUIE
dbopmanbHON MoAenu MpPoOJIeMbl HAa €CTECTBEHHOM SI3bIKE, B KOTOPOM
coOpaHbl BOSMHO 11EJIH, pelIeHus] U (HaKTOPhI U Tae Obl MPUCYTCTBOBAIA
OCHOBa 7151 (hopMalTM3aIli OTHOIIICHUN MEXTy HUMHU.

IMocTpoenne mMaremaTuyeckod mMojgeau, T.e. dopMalu3aIus MOJACIU
YCJIOBUH 3a1a4M C UCHOJIb30BAHUEM MAaTEMATUYECKOIO anmnapara.

AHAJIN3 MATeMAaTHYeCKOil MojAe/Jd W MOJIyYeHHe MAaTeMaTH4ecKOro
peuieHus1 NMPoOJaeMbl. AHaTUM3UPYyETCs] MOCTPOCHHAsT MaTeMaTU4yecKas
MOJEJb, TMPOBEPAETCS aACKBATHOCTh MOJAEIM M HAXOOUTCA pPEUICHUE
MaTeMaTHYEeCKOM 3ajlauM, BBITEKAIOIICH M3 3TOM Mojaenaud. Tak Kak B
paMKax 93Tama, KaKk [paBWJIO, HCHOJB3YIOTCS  U3BECTHBIE U
anpoOMPOBaHHBIC AJTOPUTMBI PEIICHUS MaTeMaTHYECKUX 3a7ad, JTOT
ATalm 4YacTo SBJIAETCS HaubOoJee MPOCTHIM M3 BCEX OTANoOB TIpoliecca
MIPUHATHS PEIICHUSI.

AHAJIN3 MaTeMATHYECKOr0 pelleHusi NnpoodjemMbl U (POPMHUPOBAHHUE
ynpaBjieH4Yeckoro pemenuss. Ha »Ttom Jtane ananusupyercs
YyBCTBUTEJIBHOCTh  IMOJYYEHHOTO  MAaTE€MaTUYeCKOTO  PEeIIeHHs K
U3MEHECHUIO BXOIAIIMX YyCiIoBUM. Ha OCHOBE 3TOro mareMaruyeckoro
perieHus: GopMHUPYETCs YIPABIEHYECKOE PEIICHNE.

ITocne INPUHATHA pCHICHUSA, 3TO PCIICHUC UCITIOJIHACTCA.
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AHaJu3 cutyauuu u popmaausanus UHCXO0THON MPodIeMbl

PaccmoTpum mepBhIM 3Tanm mpouecca NPUHATHS PELICHUSA: aHaJn3
npobiemMbl U (opmanm3anys HCXOMHOHW TPOOIEMBI. IDTOT I3Tall  MOXKHO
paccMaTpuBaTh Kak I[E€PBYK0 CTAaJHI0 [EpexoJa OT pPEaIbHOI0 Mupa K
KOMITBIOTEPHOMY MPEJICTABIICHUIO MPOOJIEMBI.

Ha stom stane tpebyercs popmannzoBats mnpodiemy, cHopMyIHpoOBaTh
[eJIM, KOTOpble HEOOXOAMMO AOCTHYb B PE3yJbTaTe pelIeHUs MpoOJIeMbl, T.€.
OCYIIECTBUTH MOCTAHOBKY MPOOJIeMbI. JIOCTH)KEHHE TaKoi LIeJu peann3yeTcs B
BUJIE CIIENYIOIIUX 3a/a4:

—  MAaKCHUMAaJIbHO Y€TKO cpOpMyYJIUPOBAThH NpooIIeMy;

—  copmynaupoBaTh 1€JIM, KOTOPbIE JOJKHBI OBITh JOCTUTHYTHI B
pe3ynbTaTe peaau3aliy HalJIEeHHOTO PEIICHHUS;

—  yKa3arb pe3yJIbTaT, KOTOPbIA OyAEeT CUMTATHCS PEIICHUEM MPOOJIEMbI
(pemieHue JOHKHO TapaHTUPOBATh TOCTHXKEHUE 1ieTieh);

—  BBIABHUTH U ONIUCATh BO3MOXKHOCTH JTOCTH>KECHHMSI LIEIIEH;

—  BBIIBUTH U ONHUCATh (PAKTOPbI, OT KOTOPHIX MOXKET 3aBUCETh PEILICHHE
poOJIEMBI;

—  BBUIBUTh M OIKCaTh OrPaHUYEHHMs], MPENATCTBYIOLIME JIOCTUKEHUIO
LeJICH;

—  OIMcaTh BO3MOXHbIE alIbTEPHATUBHBIE CIIOCOOBI pELIEHUs TPOOIIEMBI.

[lepeuncieHHble MYHKTBl W COCTaBISAIOT (POPMAIM30BAHHYIO MOJEIb
npobnembl. Takum oOpazoM, Qopmanu3zoBaHHas MOJEIb — 3TO YETKOE
OMMCaHuWe TMpOoOJIEeMbl, B KOTOPOM HEOOXOAMMO OO0OCOOJICHHO BBIJICIUTH
NEePEYNCICHHBIE MYHKTHI.

JlonmycTuMm HEKoTOphIid 3aBoj AnekTponuku «LimitedElectro», B cBs3u ¢
U3MEHUBLICHCS  KOHBIOHKTYpPOM  pbIHKa  XOYeT  pa3paboTaTh  HOBBIM
MPOU3BOJICTBEHHBIN IJ1aH 11 Bbinycka LED nucmieeB HoBoit auaronanu 46” u
517, He 3arparuBas IOKa MPOM3BOJACTBO Ipouel mpoaykuuu. IIpeamonoxnm,
uro «LimitedElectro» nmeer MecsUHBII LMK TPOU3BOACTBA, M, TAKKM 00pa3oM,
HY>XHO OINpPEIEINTh, CKOJIBKO B MECSI] CJIEyeT NPOU3BOJIUTH AUCIIEEB 46~ U
cKkoJibko — 51”. Ha mepBblii B3MJIsi7] OTBET KaXKETCSI OYEBUHBIM: MAKCUMYM C
Y4€TOM MPOU3BOJCTBEHHBIX BO3MOXHOCTEH. VTak, 3T0 0003HaYUM Kak MEpPBYIO
1EeJb — YBEJIMYHUTh O MaKCUMyMa IMPOU3BOJCTBO Kak MpoayKiuu 467, Tak u
npoaykiuu 517, JlomycTuM, TPOHM3BOJCTBEHHBIE MOIIMHOCTH IO3BOJISIIOT
BBIMMYCKaTh B Mecsl cymmapHo 500 exa. mucruieeB 0O0MX THUIOB. JTO SIBISETCS
NEPBbIM OrpaHUYEHUEM — OO0Ilee KOJIUYECTBO AUCIIeeB TUNOB 46 u 517 He
JTOKHO TIpeBbImaTh S00 miT.

Kak BuaHO, MEpByIO LI€Nb TOCTUYL MOXHO, OJIHAKO IpoOsiemMa OCTaeTcs
emé HE J0CTaTOYHO (HOPMAIM30BAHHOW, TMOCKOJBKY JaeT HEOJHO3HAYHOE
pelieHue W HE YYUTBHIBAeT JPYruxX oOrpaHudyeHuid u ¢daxktopoB. Bcskoe
MPOU3BOJICTBO JIOJDKHO MPUHOCUTH NPHObUIb, M 3TO YTBEpXKACHHE HAET
BO3MOYKHOCTh IOCTaBUTh BTOPYIO LE€JIb — IPOU3BOACTBEHHBIN IUIAH JIOJHKEH
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MPUHOCUTh MaKCUMajbHYI0 TpuObUIb. IlycTh omHa en. aucruies tumna 46”7
npuHocuT B cpeaneMm 2000 py6. mpuObUIM, a OJHA €1. AucIvies tuama 517 —
2500 py6. 3mech BETMYMHBI yJEIbHOW MPHObUIM (T.€. MPUOBUIM Ha OJHY €.
JUCIIIICS ) SIBJSIIOTCS (DAKTOpaMu, KOTOPBIE BIUSIOT Ha KOHCUHYIO T1€JTh.

B mpumepe Obuto crmenmaHo OOJBIIOE YIPOIIEHWE PEATbHON CHTYaIlWH,
T. K. yJIeTbHas MPUOBLIL JIOO0TO TMPOU3BOIUMOTO M3EIUS 3aBUCUT OT MHOTHX
bakTOpoB  (KOHBIOHKTYpa PpBIHKA, CTOMMOCTh HCXOJHBIX MaTE€pHaJOB,
ce0eCTOMMOCTh MTPOU3BOJICTBA, YPOBEHb PEHTAOCIHHOCTH U TP.) U HE SBJISIETCS
BEJIMYMHOW TOCTOSIHHOM, Ma)k€ Ha NPOTSHKEHUU OTHOCUTEIIBHO HEOOJIBIIOTO
BPEMEHHOTO MpoMexyTka. Tem Ooree CIOXKHO MpeacKa3aTb U TPYAOEMKO
MOJICUMTATh €€ 3HaueHHe Ha OyayHIHMil MPOJIOJDKUTENBHBIN MEepUOoJl BPEMEHHU.
MOXXHO TOJIBKO OILICHUTh OYAYIIyI0 VACIbHYI0 TMPUOBLIb, HO TOJBKO C
ONPENICICHHOW CTENEeHbI0 TOYHOCTH. IIycTh BO B3ATOM NIpUMEPE MOJIYUYEHBI
OLICHKU OyIylie yaenbHOW MpuUOBLIA MPOM3BOJCTBA JTUCILICEB TUMA 46 OT
1500 mo 2300 py0., a qucmiees tuna 5S17: ot 2100 go 3000 py6. IlpuBeaeHHbIe
BbIIlIe BeIUM4MHbI yAenbHbIX npuObuieid 2000 u 2500 pyO. aBistoTcs Hanbosee
BEPOSTHBIMU OXKUJIAEMbIMU 3HAUCHUSIMU. J[ajiee UMEHHO 3TH BEJIMYMHBI TPUMEM
3a 3HAYEHUsl YJEIbHBIX MPUOBUICH, a BO3MOXHBIE TMOCIEACTBUS OT UX
HETOYHOTO 3aJaHusi OyAyT pacCMOTPEHbl IMpU MPOBEACHUM  aHaIU3a
MOJTYYEHHOT'O PEIICHHUS.

OueBHIHO, YTO ISl JOCTUKEHUS BTOPOU 1IEJIM HAZ0 MPOU3BOJUTH TOJIBKO
nucruien tumna 517 u 3a0bITh 0 auctuiesx tuna 46”. OaHaKo OTesl MapKeTHUHTa
TpedyeT, yToOBI auctiien Tumna 46 npousBoamiiock He MeHee 200 exn. B MecHl,
MOCKOJIBKY €CTh JIOTOBOPHI Ha TaKO€ KOJMYECTBO, a JUCIUIEH Tuna 51 Helb3s
npou3BouTh Oosee 150 em., TMOCKOJBKY OoJjblliee KOJUYSCTBO TPYIHO
peanuzoBaTh. HMTak, wuMeeTcs eme JABa OTrPAHUYCHUS: IPOU3BEACHHOE
KOJIMYECTBO auciuieeB 46” noinkHO OBITH He MeHbIne 200 exn., a gucruieeB 517
— He Oousiee 150 en.

[Ipu TakuX OrpaHMYEHUSIX AaXe CHEeHUaNIUCT 0e3 0COOBIX CIIOCOOHOCTEN
MOKET COCTaBUTh IUIaH: Tpou3BoauTh 350 en. aucmieeB 46” u 150 en.
aucrieeB 517, OTOT  maH  yYMTBIBAET  TOJBKO  OTPAaHMYEHHUS  TIO
MIPOU3BOJICTBEHHBIM MOIIHOCTSIM M MAapKETUHTOBble orpaHudeHus. Ho s
MIPOU3BO/ICTBA JTFO0O0M MPOAYKIIUU HYKHBI €I1le UCXOIHbIe MaTepualibl. [1ycTh Ha
W3TOTOBJIeHUE AuciiieeB 46” u 517 He0OXOAUMO ChIpbE TPEX BHUAOB COTJIACHO
npHUBEeIEHHBIM JaHHBIM (cM. Tabmuma 1).

Ta6auua 1. 3aTpaTsl chIpbsi Ha IPOU3BOCTBO JHCILIEEB
Hucnmen 467, uctiien 517, MecsauHbIl 3amac, €.

el el
Coipne 1 50 100 50000
Coipne 2 70 80 30000

Coipbe 3 40 70 25000
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B Tabnuue mnoka3zaHO, CKOJBKO W KaKOIrO ChIpbs HEOOXOAMMO s
MIPOM3BOJCTBA OAHOM €. auciuies 46” wm oaHoM en. auciuies 517, a Takxke
BEITUYMHBI MECSYHBIX 3alacoB KaXAO0ro ChIpbs. OQdeBHMaHO, dYTO OOIIICe
KOJIMYECTBO CHIPbs, UCIOJIB3YEMOTO JJIsI MPOU3BOJCTBA AUCIUIEEB, HE JOJKHO
MPEBBINIATh WX MECAYHBIC 3amackl. TakuM oOpa3oM, HuMEeM eIe TpH
OTPAaHUYCHHUS — [0 OJHOMY JUISl KaXJ0ro Tuma cbipbi. C yderoM 3THX
OTPaHWYCHHUN MPOU3BOACTBEHHBIN IUIAH YK€ MOACUUTATH CIOKHEE.

[Ipu dopmynupoBaHUU TOCIEIHETO OTPAHUYCHHS OBLIO CACIIAHO eIIe
OJIHO CYIIECTBEHHOE YNPOIIEHUE PEAJbHOW CUTyalluud — JACHCTBUTEIIbHBIN
MIPOIIECC NMPOU3BOJACTBA 3aBUCUT HE TOJIBKO OT HAJIMYUSA UCXOJIHBIX MATEPHUAIIOB,
HEOOXOJAMMBIX JUIsl CO3JaHUsl KOHEYHOTO MPOJYKTa, HO U OT MHOTHUX JPYTHX
(bakTOpOB: HANIMUYUA JOCTATOYHBIX MPOU3BOJCTBEHHBIX MOIIHOCTEH, HAIUYUS
paboueit CUJIbI, IEPUOIUYHOCTH MOCTYIUICHHS UCXOHBIX MaTepHaIOB, KauecTBa
TUX MAaTE€pPUalIOB U T.I. 3JeCh ITH (PAKTOPHI OIMYIICHBI, OCTABICHBI TOJIBKO
OTPaHUYECHHUSI Ha ChIpbE TpeX BUIOB. IIpu 3TOM clenaHo elle OJHO HESIBHOE
JOMYIIIEHUE, YTO JPYTHMe KOMIIOHEHTHI, HEOOXOAMMBIE [Jii MPOU3BOJICTBA
JMCILICEB, UMEIOTCA B JOCTATOYHOM KOJHUYECTBE W HE BIHUSIOT Ha OOBEMBI
MPOM3BOJCTBA.

Wtak, BOT 4TO MMEETCA MOCie MPOU3BEAEHHOTO aHAM3a MPOOJIEMBI:

—  TlocranoBka npo0JieMbl: pa3padoTaTh IJIaH MTPOU3BOJICTBA AUCILIEEB,
KOTOPbIH MAaKCUMHU3HpPOBad Obl TPHUOBUIL C YYETOM BCEX BHUJIOB
OTpaHUYCHUM.

—  Heab: MakcuMHU3UPOBATh MPUOBLIB.

—  PemleHme: KOJMYECTBO ¢7. JucmieeB TunoB 467 wu 517,
MPOU3BOJIUMBIX B MECSIII.

—  @akTopkl, BAMSIONINE HA pelleHue: 3HAYCHUS Y/IEeJIbHOU MpUObLIU
KOKIOTO THUMAa  JIMCIJIEEB; TMpeAelibHOe  oO0Iee  KOJIMYECTBO
MPOU3BOJIUMBIX JUCIUIEEB; MPEAEIbHOE KOJIUYECTBO IMPOU3BOAMMBIX
JUCIUIEEB ISl KaXXJOTO M3 TUIOB (MapKETHUHIOBbIE OTPaHUYEHUS);
3HAYEHUS KOJMYECTBA CHIPHsI, HEOOXOAUMBIX JUIsl IPOU3BOJICTBA OJTHOU
el. IUCIUIeS KaXJOro THUIA; 3HAYCHUS KOJUYECTBA 3allacoB CHIPHS.
Bcezo 14 ¢hakmopos.

—  MakTopkl, BIAUAIONIAE HA MPUObLIb: BCE MEPEUUCIICHHBIC (haKTOPHI,
KpOME€  3HAUeHHUM  KOJMYECTBA  CHIPhS, HEOOXOIUMOTO IS
npousBojicTBa ofHOM en. wuznenus. (IIpenmonokum, YTO MPOEKT
JUCILIES MPEINPUATHE U3MEHUTh HE MOXKET).

— OrpanuyeHusi: Ha TIpeAeIbHOE OOIEe KOJUYECTBO MPOU3BOIUMBIX
JIMCILIEEB; HAa MPEENIbHbIE KOJIUYECTBA MPOU3BOJUMBIX JIUCILIEEB JIS
KOXJIOro TUNa B OTHEIBHOCTH; Ha TMpEeAeibHbIE KOJIUYECTBA
HCIOJIB3YEMOTO ChIpbA. Bceeo 6 oepanuuenuti.

®dakTopsl, BAUSIONIME HA TPUObLIb, OB BBIAECIECHBI OTIEIBHO, YTOOBI B
nanbHeimeM 1o A3TuM (dakTopaM MpPOBECTH aHaIU3 YYBCTBUTEIHLHOCTH
peuieHusl.
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Crnenyer cnenatbh OJHO AOIOJHUTENIBHOE 3aME4YaHue: JUIs TOCTaHOBKH B
OpUMeEpe U3-3a MPOCTOTHl HCXOJHOM MpPoOJIEMBI MOXKHO C(HOPMYIHPOBATH
MHOXKECTBO pa3auyHbIX Lened. Hanpumep: cocTaBuTh NPOU3BOJACTBEHHBIN
IUTaH, KOTOPbIH  Obl  MUHUMH3HUPOBAT  CEO0ECTOMMOCTH  MPOIYKIIHH;
MaKCUMM3UPOBATH npUObLIL 151 OJTHOBPEMEHHO MHHUMU3UPOBATh
WCIIOJIb30BAaHUE KAKUX-TO HCXOAHBIX MATEPHUANIOB, KOTOPBIE  SIBIISIIOTCS
noporumMu  win  aepuuutHeiMH. [Ipy  3TOM B 3aBHCHMMOCTH  OT
c(OopMyITUPOBAHHBIX 1[EJI€H MOTYT BBIACISTHCS pa3Hble (PAKTOPHI, BIUSIIOLINE HA
9TH LENH, U MOTYT (POPMHUPOBATHCS pa3Hble orpaHuueHus. Bo B3sTOM mpumepe
OTrpaHUYUMCS CPOPMYITUPOBAHHOM LIETBIO MAKCUMUIAYUU NPUOBLIU.

ITocTpoeHne MaTeMaTHYeCKOH MOaeJIH

HOCTpOCHI/Ie MaTEeMaTHUYECKOM MOACIIN IMoapasymMeBacT IIepeBoOa
(bOpMaJIHBOBaHHOI;'I MOACIIN, HOCTpOCHHOI;'I Ha IPCALIAYIICM 3TaIIC, Ha A3BIK
MaTE€MaTUYECKUX OTHOIICHMH. MaremaTudeckas MOJCIIb HOJI’KHA COACPIKATH
TPHU OCHOBHBLIX KOMITIOHCHTA!

1. IlepeMeHHbIe, 3HAYEHUS KOTOPHIX HEOOXOAMMO BBIYUCIHTH — 3TO
NepeMEHHBIE perieHus U3 (popManIbHOU MOJAEIIH.
2. HeneBasi pyHKUMSA — O5TO II€Nb, 3alFICAHHAs MAaTEMAaTUYECKU B BUJIC

(GyHKIHMH OT nepeMeHHbIX. O0sA3aTeNbHO YKa3bIBAETCS, YTO HEOOXOAMMO
caenaTh ¢ 3To (yHKIUEH ISl pelieHus: MpoOIeMbl: HAUTH €€ MaKCUMYM,
MUHHUMYM WM KOHKPETHOE 3aJJaHHOE 3HAUYEHHUE.

3. OrpaHuyeHusi — 3amUCaHHbIE MAaTEeMAaTUYECKH OrpaHUYEHUs U3
dbopmanbHON MOIETH.

Ecnu omnpenenensl mepemMeHHBIE, TO TOCTPOCHHUE IIENEBOM (PYHKIIUU U
OTpaHUYCHHI OOBIYHO HE BBI3BIBAET 3aTPYIHEHUH, MOCKOJIBKY Ha MPEAbIIyIIEeM
Tame W Iellb W OTpaHWYeHUs Yyxke (HOpMyIUPOBAIUCH C TPUBI3KOU K
MEPEMEHHBIM PEILICHUS.

Jnst mpuBeA€HHOTO HpHUMepa 00O03HAYMM 4Yepe3 X; U X; NEpPEeMEHHBIE,
KOTOpbIE OMNPENENSIOT MECSUYHble O00bEMbl TMPOU3BOJCTBA JHUCIIEEB (B
eauHuiax) tuna 46” u 517 coorBercTBeHHO. Hamomuum, yto 1 en. aucrees
46” npunocut npudsuib 2000 py6., a 1 ex. aucreeB 517 — 2500 py0. Torna
CymMMapHas NpuUObUIbL Z TMPU TMPOU3BOJACTBE X; €1. JauciuieeB 46” u x, e.
nucruieeB 517 Oynet paccunthiBaThes 1o (1).

2(X1, X2)= 2000%x; + 2500%x, (py6.) (1).

[IpuBenénnas (yHKIUS Z W ABISETCS IENEBONM (PYHKIUEH, KOTOPYIO
HE00X0IMMO MaKCUMHU3UPOBATh.

Tenepp 3anuiieM orpaHudeHus. IlepBoe orpaHudeHUE TOBOPUT O TOM,
YTO CyMMapHbIi 00bEM NPOU3BOACTBA IUCIIEEB OOOMX THUIIOB HE JIOJKEH
npeBbiath 500 mT. 9TO OrpaHUYEHUE 3aNTMChIBAETCS Kak (2).

X1 + X2_<500 (2)

MapKeTHHTOBBIE OTpaHWYEHHUS 3aluchiBatOTCs Kak (3) u (4).
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x1=>200 (3),

x><150 4).

Tenepp TpeOyeTcsi 3amucaTh OrpaHUYeHUsi Ha chipbe. HamomHuMm, 4TO
celpbsd 1 Ha mpousBoacTBo 1 nucrmes 46” pacxoayercs 50 ex. u 100 ex. Ha
npou3BojicTBO 1 aucruies 517, Takum oGpa3oM, Bcero Ha NPOU3BOACTBO X1, €]1.
nucrieeB 46” U X, ea. auciuieeB 517 motpedyercsa S0*x; + 100*x, exn. coipbs 1.
Orta BeqnuuHa He AoipkHa npesbimath 50000 enunun. T.o. momydaercs
orpannucHue (5).

50%x, + 100%x,<50000 (5).

[TogoOHBIM €cIIOCOOOM TOJIy4aeM €I JBa ONPAHMYEHHUS HA ChIpbE 2 —
(6), u ceipbe 3 — (7).

70*x; + 80*X,<'30000 (6),

40*x; + 70*x,<25000 (7).

Eme olHUM HESIBHBIM OTPaHUYEHUEM SIBISIETCA TO, YTO MEPEMEHHBIE X1 U
X7 TOJKHBI OBITh HEOTPHUIIATEIBHBIMU, TaK KaK 00bEMBI TPOU3BOJICTBA HE MOTYT
ObITh (PU3UYECKU OTPUIIATEILHBIMU. JTO OTPaHUYECHHUE HA3BIBACTCS YCIOBHUEM
HEOTPUUATEIbHOCTH NEPEMEHHbIX. OJIHAKO CIENyeT 3aMETUTh, YTO YCIOBHE
HEOTPUUATEIBbHOCTH JISI NIEPEMEHHOM X; M3JIUIIHE, MOCKOJIBKY YK€ HUMEETCS
nepekpeiBaroiee orpanndeHue x;> 200. T.o. uMeem eme€ ogHO OrpaHUYECHHE

(8).
XZ2 0 (2)

OO6parute ocoboe BHUMaHHE Ha TO, YTO MACIITA0bl BCEX MEPEMEHHBIX U
napamMeTpoB JIOJDKHBI OBITH COTJIacOBaHbl. B mpuBeAEHHOM NpUMepe HET
HEOOXOJMMOCTH TPHUBOJUTH TEPEMEHHBIE, HO BO MHOXECTBE CIIy9acB OTO
SIBJIIETCSI HEOOXOIUMBIM.

OOBIYHO OrpaHUYEHHUE 3aMUCHIBAIOT TAaKUM 00pa3oMm, 4YTOObI B JIEBOU
YaCTH HEPABEHCTBA HAXOIUJIOCHh BRIPAKEHUE C IEPEMEHHBIMH, a B PABOW YaCTH
HEpPaBEHCTBA HAXOJWINCh TOJBKO YMcia. Torma JIEBYKO 4YacThb HEpaBEHCTBA
Ha3BIBAIOT QYHKIIMEH OTPaHUUICHUS.

OkoHYaTeIPHO MaTeMaTH4YecKas MOJCIb HaIleh MpoOJIeMbl 3aIUIICTCS
CJIETYIONTUM 00pa3oM:

makcumuzuposams z = 2000%*x; + 2500%*x, npu evinoanenuu oepanuyeruil

x1 + x,<500,

x1=>200,

X2_< 150,

X22 O,

50*x; + 100*x,<50000,
70*x; + 80*x,<'30000,
40*x; + 70*x,<25000.
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Jlroboe pemieHue, T.e. TMapa 3HAUYEHUH NEPEeMEHHBIX X; H Xy,
yIIOBJIETBOPSIONIEE BCEM OTPAHUYCHUSM MOJIENIH, HA3bIBACTCS JOMYyCTUMBIM. B
npumepe peuiene x; = 200 u x, = 150 Oyzaer HOMyCTUMBIM, TOCKOJBKY HE
HapylIaeT HU OJHOTO OTPAaHUYCHHUS, BKIIOYAs YCIOBUS HEOTPUIATEIHHOCTH.
Y1oObl MPOBEPUTH TOMYCTUMOCTh, HEOOXOAUMO MOACTaBUTH 3HaueHUs x; = 200
U X; = 150 B JIeBBIE 4aCTH OTpaHUYCHUH, BBITIOJTHATH BEIYUCIICHUS W IPOBEPUTH,
YTO HU OJIHO HEPABEHCTBO HE HapylIiaeTcs. 3HaUYEHHUE LEJeBOW (YHKIUU MPHU
aTOM perieHuu oyaeT paBao z = 2000*200 + 2500*150 = 775 000 (py®.).

Wrak, maTemaTnueckas MOJEIb MOCTPOCHA, OCTAJOCh HAWTH pEIICHUE
mojenu. Jlyis BBIMOMHEHHS ATOM 3aJaud B HACTOAIIEH paboTe mpesiaraercs
UCHoJb30BaTh nporpammubiii maker MSOfficeExcel u ero magctpoiiky «Ilonck
peIIeHus».

AHaJIM3 MaTeMAaTHYeCKON MOJeJIM U MOoJyYeHHue
MAaTEeMATHYECKOI'0 PellieHUus MpPodJieMbl

IHocTpoenue TadIMUYHON MOETH

[Tpexxe yem NMPUCTYNHTD K BhIOJHeHUIO BhruncicHuii B MSOffice Excel
(manee Excel), HeoOxommuMo TIepeBeCTH MOCTPOCHHYIO MATEMAaTUIECKYIO MOJICITh
Ha pabouunii yuct Excel. g aToro ciemyer ompenenuTh, B KaKUX sUeHKax
OyIoyT pacrnoyiaraTbCsi IMEpPEMEHHbIE pELIEHUs, 3anKucaTb B HYXKHbBIE SUYEHKU
GbopMybl, 1O KOTOPBIM OYIyT BBIUMUCIATHCA LiesieBas (QyHKUMS M (QYyHKUUAU
OrpaHUYEHM (JIEBbIE YaCTU OIPaHUYEHUN), HAJI0 3aMKCaTh B OTAEIbHBIE SUECHKU
3HAQYEHUS IPABbIX YACTEN OrpaHWYEHHN. BCIO 3Ty COBOKYIHOCTH 3HAYEHHUU H
dbopMyi, 3anucaHHBIX Ha pabouem aucte Excel, HazoBeM TaOIUYHON MOJIENBIO.

JUist  TaOAM4YHBIX MOJENed 3agad ONTUMHU3ALMU HE CYIIECTBYET
OOLIENPUHATHIX MpaBUi MOCTpoeHUsi. OJHAKO MOXKHO BBIJCIUTH HEKOTOPBIE
pEeKOMEHIalluu, KOTOpble 00JeryaT aajabHeilee npuMenenue cpencraa «llonck
pELICHUS»:

—  3HadeHus IEPEMEHHBIX TPEOyeTCsl pacroiaraTh B OTJACIBHBIX STYEHKaxX
U TPYNIUPOBATH B OTACIBHBINA OJIOK STUCEK.

—  Kaxnomy orpanudenuto Tpedyercst OTBOJAUTH OTIEIbHYIO CTPOKY WIIU
cronber; Tabmuubl. OrpaHuueHus Tpedyercs TIpyNIUpoBaTh B
OTJIEJIbHBIN OJIOK SUEeK.

—  IlpeanoyTuTenbHO, 4YTOOBI SYEHKH, COAEpKALIUE TMEPEeMEHHbIE U
3HAUCHUE IIeJIEBOM (YHKIIMHM, a TaKKe BCE OTpaHUYCHHS, WUMETU
3aroJIOBKH.

—  KoaddummenTs! neneBoit GyHKIMH TOKHBI XPAHUTHCS B OTACIBHON
CTPOKE,  pacrojarasicb  HEMOCPEACTBEHHO  MOJA  WIM  Hajl
COOTBETCTBYIOIIUMH TE€PEMEHHBIMHU; (opMyna JUisl BBIYUCICHUS
1eneBor (PyHKIIUM TOJKHA HAXOJIUTHCS B COCETHEH sTUeHKe.

— B kaxmoW CTpOKEe OIpaHWYECHUW 3a SYEUKAMHU, COICPKAIUMHU
KO3 GUIUEHTHl TaHHOTO OrPAaHUYEHHUA, CIEIyeT s4eilka, B KOTOPYIO
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3allMChIBACTCS]  BBIYMCIEHHOE 3HAY€HUE (DYHKIMHM OTrpaHUYCHUS
(3HaueHUE JIEBOM YacTU OrPaHUYEHHMs). 3a HEMl MOXKET CleI0BaTh
A4erKa, B KOTOPOM CTOMT COOTBETCTBYIOIIMW 3HAK HEPABEHCTBA WJIU
PAaBEHCTBAa OrPAaHUYEHUsA, A 3aTeM S4YEeHKa, COJEprKallas 3HAYCHHUE
npaBoil yacTu orpaHudeHus. JKenaTenbHO, 4YTOOBI IpaBble YacTH
OrpaHUYEHUN OBLTM KOHCTAaHTaMH, a He (GopmynaMu. J[OMOTHUTENBHO
MOXHO HMETh SYEHKY, B KOTOPOM BBIYMCIIEHA PAa3HOCTb MEXIY
3HAQ4YEHUSMH JIEBOU U IPABOU YacTeW HEPABEHCTBA.

—  VYc0oBHS HEOTPULATEIBHOCTH NEPEMEHHBIX PEIICHUS HE 00A3aTEIbHO
BKJIIOUaTh B TaOJMYHYI0 Mojenb. Kak mpaBuiio, OHM OITyCKarOTCsA U
YKa3bIBaKOTCS HENOCPEACTBEHHO B JUHAJIOIOBOM OKHE CpEICTBA
«ITouck pemeHus.

B pesymprare BBINOJHEHUS OTUX PEKOMEHAAIMI BCE OCHOBHBIE
KO3 (D (PULIMEHTHI MOJIETN COACPIKATCA B OTACIbHBIX SUEUKaX, IO3TOMY UX JIETKO
U3MEHSATh, HE MEHss (hopMy MoAend. biaroaaps rpynnupoBaHuIO yIIPOIIAETCs
pabora co cpeactBoM «llouck pemieHHs», TOCKOIbKY [UIsl  YKa3aHHs
NEPEMEHHBIX MJIM OrPAHMYEHU MOXHO HCIOJIb30BATh UAIA30HbI SYEEK, T.C.
3a/laBaTh MEPEMEHHBbIE W OIrPAHWYEHUs TPYNNOW, a HE MO OTAEIbHOCTH.
Hanuune 3aroyioBKOB CHENAET MOHATHOW 3Ty TAaOJIMYHYIO MOJENb HE TOJIBKO
BaM, HO U MMPOYUM IOJI30BATEIISIM.

[Ipumep TabauuHOW MOAENM IS pacCMaTPUBAEMOTO  MpUMeEpa
otobpaxaer PucyHok 1. 3nech 3HaueHUs NMEPEMEHHBIX PEIIECHUs 3alKCaHbl B
aueiikax B4 u C4 ¢ COOTBETCTBYIOIIMMH 3arojioBkamMu B siueiikax B3 u (3.
W3HavanbHO BBEJCHBI TPOU3BOJIbHBIC 3HAUCHUS TIepeMeHHbIX. KoadduiinenTsl,
CTOSILIIME Tepe]] MepeMEHHbIMH B (opMmyJie 1eneBor (DyHKLHHU, 3alrCaHbl B
sueriku B§ u C8, a camo 3Ha4YeHHUE 1eJIeBON (DYHKIIMHM BBIYHUCISACTCS B SUCHKE
D8 (cooTBeTcTBYIOIMKE 3arojOBKH 3amMCaHbl HAJ ITUMH sdciikamu). Huxke B
nuanazone B11:CI17 3anucanbl Ko3D@UIMEHTh! (YHKIHMA OTrpaHUYEHUM, B
nuamnazone D11:D17 BerauCHsIOTCS 3HAYEHUS JIEBBIX YacTel OrpaHUYEHUM, B
nuanaszone £/1:E17 3anucaHbl 3HAKW HEPABEHCTB OTPAHUYCHUN, a4 B THANIA30HE
F11:F17 — 3HaueHus npaBbIX YacTeil orpaHnueHuid. BHU3y, HaKOHEI, B CTPOKe
20 cmpaBa OT 3arojioBka «PelieHne» NMOBTOPEHBI 3HAYEHUS IEPEMEHHBIX U
1eseBON (QYHKIUH.

@opMyJibl, IO KOTOPBHIM BBITIOJHSIOTCS BCE BBIYUCIEHUS HA JAHHOM
pabouem sucre, conepkut Pucynok 2. JIyis BBIYUCIEHUS JMHEHHBIX (QyHKIUN
ucnionb3yercst  pyukmus  CYMMIIPOHW3B(maccusl ;maccug?),  kotopas
CYMMUPYET MONapHbIe MPOU3BEACHUS 3JIEMEHTOB JBYX JIUAIAa30HOB, 3aJaHHBIX
aprymeHtamu  (yHKuMu maccuel wu  maccus?. Hamnpumep, dopmyna
=CYMMIIPOHU3B(8B4:$C4,;B8:C8), BbuUMCIAIOmAS 3HAYCHUE  IICICBOM
bynkuun B sueirike D8, skBuBaneHTHa Takou Qopmyne: =B4*B8+C4*CS.
AOCOIOTHBIC CCBHUIKH, KOTOPBIE BBOJISTCS C HMCIIOJB30BAaHHEM CHMBOJA «$»,
8B4:8C4 na nmuanazoH B4:C4, copepkanuii 3HAYCHHS MEPEMEHHBIX X1 M Xp,
C/I€JIaHbl JIJISl TOTO, YTOOBI MOXHO OBLIO CKOMUPOBATH 3Ty (PopmMyy U3 sUeilKu
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D8 B sueiiku D11:D17 nyst BeluMciieHHs JIEBBIX YacTell HEPABEHCTB, Ie TaKKe
YYaCTBYIOT 3HAUCHUS TIEPEMCHHBIX PCIIICHHUS.

TTEPEMENHBIE PEWEHWN
x1 x?
00 100
Kosddetipmenthi i Gymrigm Anaue e it yrinigi
« 2 - -
2000 2500 450000
—C DL Nesan wacth Juam Npasan uacrh
Npomsoacreesmoe 1 1 200 <= 5008
2-8 MEDWATHHIOB0S 0| 1 100 <= 150
13 Coipes 1 50 100 15000f <= 50000

Coipoa 2 x 50 _130001__c= 30000)
Coipoe 3 40 0 11000 <= 250004
1-€ MADNETINIOB0e 1 0 100 >= 2000
HEOTPMUATENSHOCTE 0 1 100 >= 0

x1 x? 1

100 o8, 100 oo 430 000,00 p

PI/IcyHOK l. TaﬁJ’[I/I‘lHaﬂ MOd€Jb AJd BBIYUCICHUA l'lpOl/BBO}ICTBEHHOFO IJIaHa 3aB0oJ4a
«LimitedElectro»

Nepemenine prueims
| xi | R x2
100 100
ROIPPUIMENT UeNeaoi dyimium FHAMEIHE UENESOH YHIIMM
ol 2 - -
2000 2500 ~CYMMINTPOM3B(BACA,B8:C5)

OrpanmieHu Koaddmumentol Nlesan uacTs Inan | Npasan vacTs|
MpoH3IBOACTREHHOS |1 1 =CYMMNPOMIB[BS4:CH4;811:C11)| <= [500
2-& mapeeThHIOB0e |0 1 =CYMMNPOMIB[BSA:C54,812:C12)| <= (150
Caipoe 1 50 100 =CYMMMNPOMIBIBSA:C54;813:C13)| <= |50000

14 Cuipoe 2 0 80 =CYMMINPOWMIB[BSA.C54;814:C14)| <= (30000
Caipea 3 &0 70 =CYMMINPOMIB{BSA:C54;815:C15)| <= |25000
1-& mapeatusronoe |1 0 =CYMMNPOMIB[BSA:.C54,816:C16)| >= (200
HeorpuuaransHocTs [0 1 =CYMMINPOMIB|BSA:CS4817:C17)| >= |0

x x2 2
SPAKCAPOBAHHBIA[BS; 0)&" ea.”|=ONKCHPOBAHHSIA|CS,0}&" ea."|=DMHCHPOBAHHLIA[DS:2)&" p"

Pucynok 2. ®opmy.ibl TA0JMYHOI MoJeH

JleBble yacTH OrpaHUYEHMM, MOCKOJBKY 3TO JUHEHHbIE (PYHKIMHU, TAKKE
BBIYHCIIAIOTCS ¢ Tomoltbio Gyakuuun CYMMITPOU3B. Jlaxe eciid 3T0 IPOCThIE
orpanudeHus tuma X,< 150, koTopsie 3/1ech mpencTaBasaroTes Kak 0%x; + 1*x,<
150 (2-e MmapkeTHHTOBOE OTpaHU4YCHHE, PUCYHOK 2).

TpeOyeTcst 00paTUTh BHUMAHUE HA TO, YTO OFPAHUYEHUS CTPYIITHUPOBAHbI
10 TUITY HEPABEHCTB — CHauajia WAYT OrpaHUYEHUS TUIAa <=, a 3aTeM TUIa >=.
[TocnenoBaTenbHOCTh PACHOJOXKEHUS] TPYHI HE CYIIECTBEHHA, OJHAKO
CYILIECTBEHHO CAMO HAJIMYKE TPYNIl OAHOTUIIHBIX OTPAaHUYEHUI, YTO MO3BOJIUT B
JaJbHEUIIIEM HMCIOJIb30BaTh 3Ty IPYNNUPOBKY B cpenctBe «llouck pemieHus»
1151 6os1ee yI00HOTO UCTOJIb30BaHMsI. 3HAKU HEpaBEHCTB B auanazone El1:E17
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BCTaBJICHbI TOJIBKO JJIsi MH(OPMATUBHOCTH OTPAaHUYEHHUH ISl MOJIb30BATEIs
Mozenu, a cpeactBo «llomck pemenus» ux He ucnonb3dyeT. CpencrBo «llouck
pELICHUS» HCHOJIB3YeT MNpPU IOCTPOCHUM OTYETOB  3arOJOBKU  CTPOK,
comepkammx — orpanumyeHuss. lloatomy pekomeHayercs JaBath — Ooisee
COJIeprKaTeIbHbIC 3ar0JIOBKH, JaXKe YEM T€, YTO COAEPKUT PucyHok 1 B siuelikax
All:Al7. Hanpumep, MOXHO HCIOJIb30BAaTh CIECAYIOIIHUE  3arOJOBKHU:
OrpanunyeHue Ha 00beM MPOU3BOJICTBA, MapKETUHIOBOE OIPAHUYCHUE MTPOIAK
u T.. C Opyroil CTOPOHBI, 3ar0JIOBKH HE SBJSIOTCS 00S3aTEIBHBIM 3JIEMEHTOM
TaONMMYHON  MOJENH, OJHAKO WX OTCYTCTBHE TMPUBOAUT K  TOTEpe
MH()OPMATUBHOCTH MOJIEIH JIs €€ MOJIb30BaTENeH.

HUcnoan3oBanue cpeacrsa «Ilouck pemeHus»

[Tocne Toro, kak OblJa MOCTPOCHA U MpPOBEpPEHA TaOIMYHAs MOJECIb,
HeoOxoaumo e€ pemuTh. st 3Toro u ucnoisb3yercsa Haactpoiika Excel «Ilouck
pemenus». COOTBETCTBYIOIIAA HAJICTPONKE 00JacTh MEHIO «AHAIM3» JIOHKHA
pacriosaratecsi B MeHio «CepBuc» B (wim B MeHI0 «Jlanabie» B MSOffice 2007
u BbIlIe) (cM. PucyHok 3).

o CowThouon | = 89

2, Nowex pemerain

Pucynok 3. Ilaneab «AHanau3» u kHonka «Ilonck pemenus»

Ecnu ykazaHHbIe 3J€MEHTHI MEHIO HE HalIeHbI, TPEOYEeTCs MOAKIIOYUTH
HaJcTpoiiky. s ee monkntoueHus BeinosHuTe Komanay Cepsuc->Hanctpoiiku
(umu  Daitn->Ilapamerpel->Hazacrpoiiku B8 MSOffice 2007 u Bbime) u B
OTKpBIBIIEMCS  AUAIOrOBOM OKHe Haxacrtpoitku B cnucke JloctyrnHbie
HAJICTPONKH ycTaHOBUTE (hiaxok «[louck pereHus».

[TokaxxeM oOuryro cxemy npumeHeHusi cpeactBa «llouck pemenus» s
peuieHus 3a1a4 JIMHEWHOTO MPOrpaMMHUPOBAaHUS.

st npumenenusi cpenctsa «llouck permeHus» TpeOyeTcsl BBINOJHUTH
cleAyronme Imark (mpeirnonaraeTcs, 4Tto A0 TepBoro miara Ha Jymcte Excel
CO3/laHa U NMPOBEpPEeHa TaOJWYHAsS MOJIEIb):

1. Boibepure komanny «Ilouck pemeHus».

2. B otkpeiBmemcsi nmuagoroBomM okHe «llouck pemieHus» yKaXuTe TaHHBIC,
HEOOXOIMMBIE IS TIOUCKA ONTHUMAIBHOTO perieHus (cM. Pucynok 4).
2.1.B none «OnTuMHU3UpOBATh 1ENEBYI0 (DYHKIIMIO» BBEIUTE aJIPEC SUCHUKH,

coziepkaliei 3HaueHue 1eneBo Gyukmuu. s Mogenu U3 mpumepa B

3TO TmoJie crieayeT BBectu D8.
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2.2 . ITapametp «Jlo» 103BOISAET 3a/1aTh TUI ONTHMHU3alUKA. B maHHOM Cciiydae
HEOOXOJMMO MAaKCUMHU3HMPOBaTh 3HAYEHUE LEJIEBOW (QYHKIUH, T.C.
BBIOpATH MepeKIroyaTenb «MakCuMym».

2.3.Ilone «M3MeHssT sYeKM TEPEMEHHBIX» MO3BOJSET yKa3aTh SYEHKH, B
KOTOPBIX COAEpKAaTCsA IEepeMEeHHble Mojaenu. B paccMmarpuBacMom
npumepe Tpedyercst BBecTu auarnas3on B4:C4.

Tlapamerpa: nonces pe - =
I EosaTE Lsneego dyaseo: nE EI I
ot @ Macimym Maanim 2anem:

VAU e P X |

$8354:5C54 ;$|
B COOTHETCTENG C OrPOMRE RN
Agbamn
Nrwretiy
Yaanare ‘
Chpoanm
l'"lﬂhwli
V1 Canrate NeDerms et D) OrDBSr e riOTOVUA TR now
Sefepire : o - —
MATOA pousm; | TWOX PEUSAR resinefeei 3anaw reTagon N L! { MapareTp=
MeTon peuwsietR

JLAN FAREITH RSO LA PTI00 YHTE DOMOL DDA e darx 380N rertoaom ONF,
L1 M NS - OHOK DELSHAR MIMETHEN SALEY OPTINEKT-HETOI0N, & ZNR HE ARG
SR - FOOMOLIOH-EAN NONOE peosesm.

Pucynoxk 4. 3aganne napamMeTpoB A/ NOMCKA pellIeHUs!

3. Hanee 3amaiite orpaHwdeHHs B oOmacth  «B  COOTBETCTBHH ¢
OTPaHUYCHUSIMUY, UCTIONB3Ysl KHONKY «JloOaBuTh». Jjisi paccmaTpuBaemMoro
npuMepa TpedyeTcs BBECTH JIBa DJIEMEHTAa OTPAHWYCHUH, KaK MOKa3bIBAIOT
Pucynok 5 u Pucynox 6.

Wsmenenne OrpaHuyeHns i &

Cebinka Ha aYeitku: OrpaHudeHmne:

$D$11:8DS15

Pucynok 5. 3ajanue nepBoii rpyninbl orpaHuYeHH i
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f Wsmernenne OrpaHuYeH s : g

CebinKa Ha aueitku: OrpaHudeHme:

$D§16:6D$17 7 E] §F$16:5F$17

=

Pucynok 6. 3aganue BTOpoii rpynnel orpaHu4eHu i

4. Tlocne 3amaHus OrpaHMYEHUN cieayeT 3aaath Metoj pemieHus «llouck
pelIeHrs TMHEHHBIX 3a]a4 CUMILIEKC-METoIoM» B moiie «Bribepute meTon
pemenus» (cM. PucyHok 7).

ONTWHEOsaTE Ussesyy0 Syrecsen!

fle: @ Mansegm Mvarn Janan:

MINENAR S9titod NeDeHe- T
5L

! COOTBETCTING C Orpae NS
$D4114D813 <= SFALLEFELS

L L= 401 2

7 Caemave eoenmsnet £0) O DMRreett meoTIVEIT Meaan

Bebepyrre
METOR PEUSMR]

MeTon peweres

Lre IIAZON HEAETHEOL QI CNOMSSTITTE NONOK DEEsAR HErmeE Seav eTogom O,
LR Y SA00N - NOHOK DALIE-SE MEHGX JANEM DRTVEXC-HETOA0M, 8 LAR HErMAZON
IALIY ~ SETRCLMOHHEAN NOHOX DELIEIHA.

Pucynoxk 7. BoiOop MeToa penieHust

5. lanee tpeOyercss B quasioroBoM okHe [lapamerpbl, KOTOpoe OTKpbIBAeTCS
nocne Haxatus kHomnku «[lapamerpe» auamoroBoro okHa «llouck
pelIeHUs», 3aJaTh JOMOJHUTEIbHBIC YCIOBHUS AJsi MOMCKA pEeHIeHUs (CM.
Pucynok 8):
5.1.ITapametpsl «MakcumanbHoe Bpems (B cekyHaax)»=100, «Yucio
urepauiin=100, «Tounocts orpannuennsi»=0,000001.

5.2.YcTaHOBUTH (hraxoxk «Vcnonb30Bath ABTOMATHYECKOE
MacIITaOupOBAHUE.

5.3.Ecniu XOTUTE MPOCHEIUTh KAXKIYI0 HTEPAIUIO MPOIecca BBHIYUCICHHUS,
yctanoBute ¢iaxok «Iloka3piBath pe3ynbTaThl UTEpaIuity. Eciu xoture
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Cpa3y TMOJYYHTh pEe3yJNbTaT BBIYHCICHUH, HE YCTaHABIMBAWTE OSTOT
braxok.

BOo METORM | TTonti DEiesnh e dinssiisnik S0 Meragom ONT | Nl

TONHOCTE Crpanituerms £.000001
& HenoAKIcERTE DETOMATIMECKDE MACUTAEWDOBNHE

[ Denansnars pesyanrari wrepagmi
PU it 00 € LR ACH I N AT OF §3 0 P o M
[0 #rropupozats uenowic reneie copasiewE

Hesoupcaennas onTumanonocTs (%) 5

Mpenens pewenua
MSCCHMENLH0E DPEME (B CENYMEAX]

Npene urepauwi

BN KGO HBIL I e Nestriuee OF P,

MEACAMANRHOE HAEND NOASHIMM

MasTHMANLHDE WHLND ODNYTTMMEN DEUEAR

Pucynoxk 8. [lapameTpbl noucka pemieHust
5.4.Bce npoume mapameTpbl MpeAHA3HAYEHBI JJIi HACTPOMKU pEHIeHUu C
UCIIOJIb30BAaHUEM  METOJNOB  pEIICHHMS  HEJIWMHEWHBIX  3a1ad |
3BOJIIOLIMOHHOTO TTOMCKA.
6. Haxwmute kHOTIKY «Haiitu pemeHue».
[locne oxoHuanusi pabotTel «llouck pemeHus» BbBIBEIET Ha JKpaH
IUanoroBoe OKHO «Pe3ynmpTaThl moucka pemeHus» (cM. Pucynok 9), B
KOTOPOM MOXHO yKa3aThb JalibHeiIue aeicteusi. Beibepure Bce OTUETHI J1st
UX JTaJbHEHIIEro NOCTPOEHUS U HAXKMUTE KHONIKY «OK».

o e i

Pewenne nailaemo. B Orpamsienui w yCNDB
DOTHAMANMHOCTH Bai N0 HEHW Oreru

™~

Pesymrans
® Conparnims naiaemoe prutrue Vernimwencre
Npessno
! O 500t Moot imore Surasens
[ Bemerrrece » ananarosos cxnn nepewetpan [ Orverm g

Oreene

CONSNET MANASHDE TelMy OTATOS ¥ DIIWELALT sAMOnil OTUET NE OTASASHOM AMCTE
e

Pucynok 9. YcneuHoe 3aBepuieHue pemieHus 3a1a4H.

HuanoroBoe OkHO «Pe3ynbTaThl TMOUCKA pELIEHUS» COOOIIaeT o
3aBepIICHUH TMOUCKA. Eciu onThManbHOE pelleHue HaWJeHO, B JUajIoroBOM
okHe «Pe3ynpTaThl TNOMCKa peleHUs» JOJKHO OTOOPAa3UThCA COOOIIEHUE
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«Pemienne HaiineHo. Bce orpaHnyeHMss W YCJIOBHMS  ONTUMAalbHOCTH
BBINIOJIHEHb». ECIU MOJlydeHO Takoe COOOIIEHHE, MOXHO WU COXPaHUTh
HallJICHHOE pelleHne, BbIOpaB COOTBETCTBYIOIIMN MapameTp, WU OTOPOCHTH
ero, BelOpaB mnapameTp «BoccTaHOBUTH HCXOAHBbIE 3HaueHUs». CyliecTByeT
BO3MOYKHOCTh TaKK€ MOJYYUTh TPU THUIA OTYETOB O perieHuu. Kaxaplii oTder
BBIBOAMTCS HA HOBBIN JIUCT pabouell KHUTH.

B paccmatpuBaemom npumepe perienue HaiaeHo (cm. Pucynok 10): Hamo
npou3BOAMTh 257 eauHul auciuieeB tuna 46” u 150 enquHun aucmiieeB Tuma
517, mpu sTom Oymer moiydeHa mpuObUTL B pasmepe 889 285,17 py6. B
JTMAJIOTOBOM OKHE Pe3ynbTaThl OMCKa PEIIEHMs] Mbl TaKXKe YKa3aJld, 4TO HaJllo
CO3/1aTh OTYETBHI.

neﬂenuue peweHuns
x1 x2

257,1428571 150

K03duumentst H byHkLmM
c1 2

889285,7143

OrpaHuyeHuns Jlesan yacrs
Npou3ssoacTeeHHoe 407,1428571
2-© M3PKeTHUHrosoe 150
Cbipbe 1 27857,14286
Cbipbe 2 30000
Coipbe 3 20785,71429
1-2 M3pKeTUHroBoe 257,1428571
HeoTpruaTenbHOCTL 150

1
2
3
4
5
6
7
8
9
10
1

(o
N

-
w

=
o

&

-
o

(=
~

o
-3

)

z
889 285,71 p

Pewenune

N
Q

N
-

W4y v OTYeT.0 pesyasTarax.d . .. Omeer.of yerofunsocmd . .C

Pucynok 10. Pemenue Juneiinoii moaenn 1js 3aBoaa «LimitedElectro»

AHaJIU3 MATEeMATHYECKOT0 PelieHust MpoodieMbl 1 GOpMUPOBAHUE
YIPaBJIEHYECKOI0 pelieHus

Ha stom stane Tpebyercsi Ha OCHOBE MOJYYEHHOTO C HCIOJIb30BAaHUEM
«lloncka penieHui» pEMICHU MAaTEeMATHYECKOW MOJEIM HAaWTH PpEIICHUE
peanbHOM mpoOiemMbl. B mporiecce mMOCTpoeHUss Mojelud ObLIM  CleTaHbl
pa3IMYHbIe JOMYIICHHS, YIPOIIAIOIIUE pEeaJbHYI0 CUTYallUio, B pE3yJbTaTe
Yero IOsSBWJIACh BO3MOXKHOCTH (POpPMaIM30BaTh MOJIEIb. 3aBHCHUMOCTH,
3a(UKCUPOBAHHBIE B MOJIENH, JIMIIb MPUOIMKEHHO OTOOPaKAIOT peajbHbIC
3aBUCUMOCTH MEXIy (hakTopaMu W TEPEMEHHBIMU PEIICHUS U OOBEKTHBHOM
1eabpo. 3HaHUS (HAKTOPOB, BIUSIOMIUX HA I€Jb, SIBISIOTCS HETMOJHBIMH, a
3HaueHUs (PaKTOPOB — MPHUOIMIKEHHBIE. B COOTBETCTBHE C MOCIEIHUM BCTAET
BOIIPOC: €CJIU peayibHble 3HAYEHUS MapaMETPOB OTIUYAIOTCS OT TE€X, KOTOPHIC
3QJI0KEHbI B MOJIEJN, TO U3MEHUTCS JIM PEIICHHE, U €CIIH J1a, TO Ha CKOJBbKO
WU3MEHUTCS?
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Ha mnomoGubie BONMpoChl TpHU3BaH JaTh OTBET aHAIWU3 IOJTYYEHHOTO
pellIeHUsl, KOPPEKTHO Ha3bIBAEMbBIM aHAJIM30M YYBCTBUTEIBLHOCTH PEIICHMUS.
AHaJIN3 YYBCTBUTEIBHOCTH TMPOBOJUTCA IIOCJIE TOJYYEHUS ONTUMAIBHOTO
pEIIeHUs] MAaTeMAaTHYeCKOW MOJENW W JaeT WH(OpMaInioo, KOTOPYI HYKHO
WCIOJIB30BaTh MPU MPUHSATUU PEIIEHUS B PEATTBHOW CUTYaIIHUH.

AHanu3 4YyBCTBUTEIIBHOCTM TO3BOJISIET OTBETUTh HA CIECAYIOLINE
BOIIPOCBHI:

— B xakux mpenenax MOTyT U3MEHSITBCS IMapaMeTphbl MOJICTTH TaK, YTOOBI
COXPaHUJIOCH MOJIYYEHHOE pelieHue?

—  Kakwue orpannyeHus CBsi3aHHbBIC (T.€. BIUAIOT Ha LIEJIEBYIO (PYHKIIHIO),
a KaKkvue OrpaHUYCHUS HE BIIUSIOT HA penieHue?

—  Ecnu u3MeHUTh 3HAYECHUS MPABBIX YACTEH CBS3AHHBIX OTPAHUYECHHM,
TO HACKOJIBKO MOKET U3MEHUTHLCS 3HAUEHUE 11eJIeBOU PYyHKIINU?

—  Ecin 3HaueHMe KaKkoM-TO MEPEMEHHOMN PELICHUS PABHO HYJIIO, TO IIPU
KakMX YCJIOBHUAX OHA MOXET NPHUHATH IMOJOXKUTEJIbHOE 3HAYEHUE?
(Bompoc BecbMa akTyaseH Jis MOJCIIEeH MpOoru3BOICTBA. )

3HAKOMCTBO C OTYETAMMU

CpenctBo «Ilouck pelieHus» MOXKET T€HEpUpOBaTh TPU BHUAA OTYETOB:
«Pesymprate» (cMm. Pucynok 11), «YcroituuBocth» (cM. Pucynok 12) u
«IIpenens» (cMm. Pucynok 13). [lepeuncnennbie BUIbI OTYETOB MO CBOEH (opme
cneruuynbl, «[louck pemenus» co3naer ux TOJIbKO JJIS JTUHEHHBIX MOJICIICH.
JI1st mpoYrX METOAOB pEIIECHUs 33a/lad COCTaB OTYETOB MOXKET OBITh MUHBIM WIIH
OTY€THl MOTYT HMETh JApyrod Buja. PaccMoTpuM mnpuMEeHEHHE OTYETOB IS
BBITIOJIHEHUS aHAJIN3a YyBCTBUTEILHOCTH JIMHEUHBIX MOJIEICH.

Mo s Mean HOXOAMON BTG ONOMUATEALMDE B0 e

SO Tt sinp e a0l dryieninm 450000 BA92ES, TiA)

HOXOAMON SHAesme  OROATEALMDE Saernne  Lie nountaesmon

100 257, 3420571 Npoao s Ty

00 130 Npoaosasstty

BAR OV Dastmi e

Huobna M Coctonme Aotvyen
SO511  NPOMMoAcTRe MO NOBan YaCTy 5F511 G ) NDWIN I 9205714286
SOS12 20 MAPHOTHMIOSO® NOBaN wacTy 50 SDS12«~5F512 Npuesivg 0
$0613  Cupoe 1 Nessn wacty S Ha) NP 154205714
S0514  Cuipee 2 Nesan watth 0000 50534« =5151 Npuesiva 0
5 Cuipe 3 Neoan wacry 20785, 71429 S0515=5r 515 Dt NP 4244285714
148 MAPKETHIWOR0e NTehan vacTy 257, 1420571 S05160=5F5 (R T T 57142685714

517 MeO st ApMDCTY NOBaN wacTy 130 SDS1 7S 7 Les NPEn I 150

L O1aT o O 0bunBb I |

Pucynok 11. Otuer o pe3yabrarax
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Sl Aveiiku nepemenHblx

O Hoe [p | $yHruma fNonyctumoe [onyctumoe
Ayenka 3HaueHue Cr Koadpduy Y Ymen

$8S4  x1 257,1428571 2000 187,5 2000
€4 x2 150 2500 16430 214,2857143

OrpaHuyeHna

OKoHyarensHoe Texn Orpanmnuenue  [lonycrumoe [flonycrumoe
Auenka Uma 3HaueHue Uena Mpasan crop Vi YMeHs
S$DS11  MpousecacTeeHHoe /1eean wacTo 407,1428571 0 500 1E430 92,85714286
$DS12  2-e mapkeTuHrosoe Sleeas vacto 150 214,2857143 150 50 150
$DS13  Coipve 1/leean wacts 27857,14286 o 50000 1E430 22142,85714
$DS14  Coipbe 2 leean yacrs 30000 28,57142857 30000 6500 4000
$DS15 Coipbe 3 /lesan 4acTo 20785,71429 25000 1E+430 4214,285714
SD$16  1-e mapkeTuHrosoe /leean yacTo 257,1428571 0 200 57,14285714 1E+30
SDS17  HeoTpuuaTenbHOCTD /1883 YacT 0 150 1E+30

Llenesan $ymnima
Huedtna Hian Inzecnne
SOSE  Swauewme yer 88928571

Nepemeiman Hwwiid Uenenan dywreymn  Bepuondl Liesesan Q.mm.wn
Aueina s Inmenne  Tipegen Perynaniar Mpepen Pexynnrar
854 xl 157,14286 200 775000 ?7,14-‘3 A85265,7143
K 2 150 0 514285,7143 130 889285,7143

Qe ol yoroiwmocin L WOTSEE CINLNT dlmcrd. M2
- J

Pucynok 13. OTuéT 0 mpenesax

Otuer 1o pe3ynbTaTaM MOJIE3€H ISl aHAJM3a YyBCTBUTEIBHOCTH TEM, YTO
TaM SIBHO YKa3aHO, KaKMe€ OrpaHUYEHUs CBSI3aHHBIC M KaKUEe HECBSI3aHHBIC. DTH
JTaHHBIC TPUBEICHBI B oOTdeTe B Tabmuie «OrpaHudeHWs» B CTOJOIC
«Cocrosinue». B cronbue «Jlomyck» ToM ke TaOaMIbl MOKa3aHbl 3HAYEHUS
pa3HOCTEN MEXy JIEBBIMHU U TIPABbIMU YaCTSMH OTPaHUYCHUH.

Otyer 00 YyCTOMYUMBOCTH B IedSX aHAIW3a YYBCTBUTEIBHOCTU
MpEACTaBIsACT OOJbIIYI0 TOJIb3Yy. B Tabmuie «S4yeliku mepeMeHHBIX» 3TOro
oT4eTa NpuBeeHa HHPOpMAITUs O 3HAUCHUSIX U3MECHSIEMBIX STYCEK:

—  S$lyeiika — aapec sTYEUKH IEPEMEHHOM;

—  HWma. Co3paéres 3apaHee WM COCTAaBISIETCS U3 3ar0JIOBKOB CTPOK M
CTOJIOIIOB, HA MEPECECUCHUN KOTOPBIX HAXOATCS U3MECHSIEMbIC STUCHKHU.
Ecnu umeH HeT, TO 3TO MOJIe OCTACTCS MYCThIM;

—  OkxoHuaTeIbHOE 3HAYEHHE — 3HAUYCHUE NEPEMEHHOW, HaWJICHHOE
cpeactBoM «llouck pemieHus»;

—  IlpuBeaéHHasi CTOMMOCTH — TIOKa3bIBa€T, KaK WU3MEHUTCSH
ONTUMAJIbHOE 3HAYCHHUE 1EJIEBON (PYHKIIUU TIPU BBITYCKE MPOIYKIINH,
KOTOPOM HET B ONTUMAJIBHOM IUIaHE. B paccmarpuBaeMOM mpuMepe
ONTUMANIBHBINA TUIAH MPEIOJIaraeT BBITYCK OOOMX THIIOB JIHUCILIEEB,



23

NO3TOMY HX TNpHUBEAEHHAS CTOMMOCTh paBHa HyI0. Eciu Obl
ONTUMAJIbHOE 3HAYEHUE KaKOW-IMOO W3 HEU3BECTHBIX ObUIO pPaBHO
HyJi0 (xi = 0), a mpuBeaEHHAs] CTOMMOCTh PaBHAJIACH ObI, HAPUMED, —
3, TO IPUHYIUTEIBHBIN BBITYCK 2-X €IUHUIL TON MEPEMEHHOI X1 (T. €.
n00aBJICHHE HOBOTO OTPAHWYCHHS Xi > 2) MpHUBENT Obl K M3MEHEHUIO
(yMeHbIICHHIO) TIelieBOH  pyHkmmm Ha 2%(-3) =—6  eaWHMII.
HeobxoaumMo OTMETHUTH, YTO W3 PAaBEHCTBA HYJIIO ONTHUMAIBLHOTO
3HA4YEHUS HEU3BECTHOM HE CIEAYET alpUOPHO, YTO €€ NpUBEAEHHAS
CTOMMOCTb OyJIeT OTIMYHA OT HYJIS;

HeaeBan ¢ynxkuuss KoddpdunuenT — xodDPUIMEHT, CTOAMUN TpH
JTAHHOW M3MEHSIEMOM nepeMeHHOoN B opMyJie 1iejeBor (PyHKINU;
Jonmyctumoe yBeimyenue u Jlomyctumoe yMeHbIIeHUe —
MMOKa3bIBAIOT, B KaKUX MNOpeAerax MOXKET H3MEHAThCA UEICBOU
KO3(PGULIMEHT MpU YCIOBHUM, YTO HAWJICHHbIC 3HAUCHUS MEPEMEHHBIX
OCTaHyTCSI HEU3MEHHBIMH.

B Ta6J'II/II_IC «OFpElHH‘-IGHPIfI» COOTBCTCTBCHHO HA3BAHHUIO IIPUBCICHA

uH(popmanusi 00 OrpaHUYEHUSX:

HAyeiika — agpec SYEHKU, HA 3HAUYEHUE KOTOPOM HAJIIOXKEHO
OTpaHUYECHUE;

Nmsa. Co3na€res 3apaHee WM COCTABISIETCA W3 3ar0JIOBKOB CTPOK U
CTOJIOLIOB, HA MEPECEUCHUN KOTOPBIX HAXOMSITCS U3MEHSIEMBIE STUCHKU.
Ecnu umeH HeT, TO 3TO MOJIe OCTAETCS MYCThIM;

OxoHuyaTe/IbHOE 3HAYeHMe — 3HAUCHHE B sSUCiiKke, HaNJICHHOE
cpeactBoMm «llouck pemeHus»;

Tenb LleHa — MOKa3bIBAET, HACKOJIBKO U3MEHUTCS 3HAUYCHUE LEJICBOM
GyHKIUMA, €CU Ha EIUHUIY W3MEHHUTCS 3HAUY€HHE MpPaBOW YacTH
JTAHHOTO OTPAHUYEHUS; TCHEBAs 1IEHA OTJIMYHA OT HYJIS TOJBKO TOTAA,
KOrJla JaHHOE OrpPaHUYCHUE B ONTHUMAJIBLHOM PEIIEHUU SIBIISIETCA
CBSI3aHHBIM,;

Orpannuenune IIpaBass cTOpOHA — 3HAYEHHWE TMIPABOM YaCTH
OTpaHUYECHUS;

HonycTtumoe yBenuyeHue u JlomycruMoe yMeEHbIUIEHHE —
MMOKa3bIBAIOT MPENEIIbl U3MEHEHUS MPaBOd 4YacTU OTPAHUYEHUS, B
KOTOPBIX JCHCTBYET MPUBEICHHOE 3HaueHUE TeHeBOW IeHbl («TeHb
I{eHa») JaHHOTO OrPaHHYCHHS

HanbGonee Ba)KHBIMH JaHHBIMHU IJId aHaJIn3a YYBCTBUTCILHOCTH B O3TOM

OTUYETE SBJISIIOTCS HOPMHUPOBAHHBIE CTOMMOCTH U TEHEBBIC 1IEHBI, IPUMEHCHHE
KOTOPBIX OyAET pacCMOTPEHO HMKE. BaXXHO OTMETUTH, UTO 3HAUEHUS TEHEBBIX
IIEH MOJICYUTaHbl B MPEATNOJIOKEHNN, YTO U3MEHSAETCS 3HAUCHUE MPABOU YaCTH

1 — 3navenus 1E+30 B cTos61e JlonycTuMoe yBeandeHue (UK JJonycTUMOe YMEHbIIEHUE)
MOKa3bIBAIOT, UTO JJONYCKAETCsI HEOTPaHUUYEHHOe Bo3pacTaHue (MM yObIBaHUE) 3HAYEHUS
COOTBETCTBEHHO L€JIEBOT0 KO3)PHUIIMEHTA UM TPABOH YACTH OTPaHUYEHUS.
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TOJIBKO OJHOIO OIPAHMYEHHsI IIPU YCIOBHUU IIOCTOSIHCTBA BCEX OCTAJIBHBIX
[IapamMeTPOB MOJCIIH.

B otuere no npenenam B cronbiax Hwkuuii npenen u Bepxuuii npenen
IIOKA3aHO, B KAKHUX MPEJENIax C y4ETOM BCEX OTPaHUYEHUN MOTYT MU3MEHSTHCS
NIEpPEeMEHHbIE U KaKue MPU 3TOM 3HaueHUsl OyleT MPUHUMATh LiejeBas (PyHKIHS
(3Hauenus B cronbmax «lleneBas ¢pynkuusa Pesynabrar»). CTOUT OTMETUTH, YTO
€CJIM Ha 3HAYEHUs NIEPEMEHHON HE HAJIAraloTCs SIBHBIE OTPAHUYCHUS, 3a4AI0II1E
€e BEpPXHIOI0 WM HIDKHIOIO TpaHuIy, TO B croubmax «Bepxuwuii
npenemy/«Hmwknuit npegen» un «lleneBoit pe3yabTar» IJIsl 3TOM NMEPEMEHHOM
OyIlyT CTOSITh 3HAUCHUS OIIMOKU «H#H/]».

AHaJIU3 NPUBS3KH PelIEHUs] K OrPAHUYEHUAM

[Ipuctynum K aHaiMU3y 4yBCTBUTEJILHOCTH B paCCMAaTPUBAEMOM MPUMEPE.
Bo-nepBeix, TpeOyercs 3aMeTUTh, YTO NEPEMEHHbIE pELICHUS HYJEBbIE
3HAYEHUA HE NPUHUMAIOT, 4TO o0Jeryaer aHaiu3. PaccMOoTpuM orpaHuyeHwus.
[lepBoe orpanuueHue, 3ajaroliee NpeAcbHBIE 00bEM  IMPOU3BOJICTBA,
CBsI3aHHBIM He siBisieTca. OTCroia ClIenyeT OYEBUAHBIN BBIBOJ O TOM, YTO TaKOW
IIPOU3BOJICTBEHHBIN TUIAH 33JICHCTBYET HE BCE MOLIHOCTH 3aBOJA. JTO SBIISECTCS
CEPbE3HBIM HEOCTATKOM JaHHOTO IUIAHA.

PaccMoTpuM, uTo caepkuBaeT oOBEMBI HPOU3BOACTBA. CBS3aHHBIMHU
SBIISIIOTCSA BTOPOE MapKETUHIOBOE OTPAHUYEHUE U OTPaHUYEHUE 110 ChIPBIO 2 (Ha
3TO YKa3bIBa€T OTYET O pe3yibTaTax W HEHYJIEBbIE 3HAUECHUS TEHEBBIX LEH IS
ATUX OrPaHUYEHUN B OTYETE MO YCTOMYMBOCTH). BIMATH HA MapKETHHIOBOE
OTpaHUYEHHE TPYOHO, TIOCKOJIbKY TpeOOBaHMS  OTAENla  MapKETUHIa
GOpMHPYIOTCA KOHBIOHKTYPOM pPbIHKA, HO BCE K€ OHM MOTYT MOJABEPraThCs
WU3MEHEHUIO, JUIsl 4YETrO OTJE] MAapKETUHTa IPUMEHSET COOCTBEHHBIE TEXHOJIOTHH
JUIsl U3MEHEHUS! KOHBIOHKTYpPBI pbIHKA, Hampumep pekiamy u T.n. OgHako B
paccMaTpUBaEMOM TNpUMeEpe OCOOOT0 CMbICIa HM3MEHEHHWE MAapKETUHIOBOIO
TpeOOBaHMSI HE HMEET, T.K. YTOObl TMOJHOCTbIO 3arpy3UTh MOLIHOCTH
IIPOU3BOJICTBA, HAJ0 3aIUIAHUPOBATH €Ile OKOJIO 93 enuHMIl MPOIYyKLHH, a Ha
TaKO€ YBEJIIMYEHHUE MPOU3BOJCTBA 3a CUET MAPKETHHIA PACCUUTHIBATEH CIIOKHO,
TaK Kak Jaxe o0vbeM B 150 equHuIl TpyIHO IPOJATh.

Jlpyroe JIMMHUTHpYIOLIEE OIPAHUYEHUE ONpPENEIAeTCS HAIUYUEM Ha
CKJIaJle 3araca ChIpbs 2. B3riisitHEM Ha TEHEBYIO LIEHY 3TOrO OrpaHUYEHMS, OHA
paBHa 28,57. DTO 03HAa4aeT, YTO M3MEHEHHE HA OJHY EIUHUIY BEJIUYUHBI
MpaBOM YacCTU TaHHOTO OrpaHUYeHHUs (T.€. U3MEHEHUE BETMUYMHBI 3a11aca ChIPbs
2 Ha 1 en.) mpuBeneT K u3MEHEHUIO Ha 28,57 py0. BeJIMUYMHBI NPUOBLIA
(3HaueHust 1eneBo ¢yHkuU). OuyeBHAHO, YTO B JAaHHOM cClly4ae IMpH
YBEIMYECHUH 3HAYEHUS TIPABOM YACTH OTPAaHUYCHUS 3HAUCHUE 11eJIeBOM (DYHKIIMU
Oyner Bo3pacTaTh, a MPU YMEHBIIEHUHM — YObIBaTh. HacKoJIbKO Ke HYXHO
YBEIMYUTh  3amac  CbIpbs 2, 4YTOObl  MOJHOCTBIO  3arpy3uTh  BCE
MIPOU3BOJICTBEHHbIE MOIIHOCTH? K coXxalleHuto, OTYET MO YCTOWYHMBOCTH
IPSIMOrO OTBETA HA 3TOT BOMPOC HE JIAET.
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[TocmoTpuM Ha ymcio B crosidue Jlomyctumoe yBelWyeHUe JJIsi 3TOTO
orpannueHus. OHo paBHO 6500. DTO 3HAYMT, YTO, YBEIWYUBAS 3HAUYCHUE
MpaBOM 4YacTH oOrpaHudeHus A0 BeanuuHbl 36500, Mbl ocTaeMcsi B paMKax
MIPEKHETO PEIICHUS — 3HAYCHUS MEPEMEHHBIX U 1eJeBON (YHKIIUHA, KOHEYHO,
OyIyT WU3MEHSTHCA, HO JUMUTHUPYIOIIUMH W HEIUMUTHUPYIOLIIUMHU OCTaHYTCS
npexHue orpaHndeHus. Eciu ke 3HaueHue MpaBoil YaCTU OrpaHUYeHUsI OyaAeT
paBHO WM TpeBbICUT BeanuuHy 36500, TO B KadecTBe JIUMHUTHUPYIOIIETO
(IpuBs3Ka) BBICTYNUT APYroe OrPaHUYECHHE, KOTOPOE Ha JAHHBIH MOMEHT HE
SIBJISIETCS IAMUTUPYIOIIHM.

UYtoObl y3HATh, YTO MOJYYUTCS MPU U3MEHEHUM IMPaBON YacTH ISITOrO
orpaHudeHust 10 BenuuuHbl 36500, HeoOXoauMmo omsATh 3amyckath «llouck
pemenus». Buecute B siueliky F14 3nauenne 36500 u BrIOEpUTE OMSITH KOMAHIY
«ITouck pemenusi». B nuanoroBoMm okne Ilowck pemieHHss HUYETO MEHSTh HE
TpeOyeTCs, MOCKOJIbKY HACTPONUKH ObUIA COXPAaHEHBI IPU MPEABIYIIEM 3aITyCKe.
Haxmure nHa kHONKY «Hantu pemenue». [lociie HaxoXAEHUS pPELICHUS
TpeOyeTcst BBIOpaTh BCE OTUYETHI JJ1s1 IOBTOPHOTO CO3/IaHMUS.

Hogoe pemienue orodbpaxkaet Pucynok 14. B HoBoMm petienun X; = 350, x;
= 150 u z = 1075000. HoBbIM JIMMUTHUPYIOIIUM OTPAHUYEHHUEM CTAJIO MEPBOE
OTrpaHUYCHHUE, 3a/1aro01ee npeaeabHbII o0beM MIPOU3BO/JICTRA.
PaccmaTpuBaembiii mpumep oOKazalicd «yJauHbIM» JUISL  aHAJIUTUKA, T.K.
W3MEHEHHE TOJIbKO OJHOTO IMapaMeTpa MOJACIM (3HAUYCHHs] MPaBOM YACTH
OTPAaHUYECHHUS MO CBHIPbIO 2) YK€ MPUBEIO K PElIeHUI0 (MPOU3BOACTBEHHOMY
IJIaHY), TJI€ IPOU3BOACTBEHHBIE MOIIIHOCTH 3aBOJIA 33/ICCTBOBAHBI MOJHOCTHIO.
B o6mem ciydae, eciu JEHCTBUTENBHO €CTh HEOOXOJIWMOCTH 3a/ICHCTBOBATh
BCE MOIIHOCTH MPOU3BOJICTBA, CKOPEE BCETO, MPUIILIIOCH ObI MPOBEPATH APYTHE
JUMUTUPYIOIINE OTPAaHUYEHUS U TPOOOBATH U3MEHSThH X MPABbIC YaCTH.

POM3BOACTS b a asopna ed 0

2 MNepemennble peweHus
x1 x2
350 150
Koadpuuymenrol uenesoin GyHrumum
cl ] 3HayeHHe UeneBson GyHKLMK
2000 2500 1075000] -

0 OrpaUudeHmns Koadpdpuuymenrnt Jlesan vacTs 3HaK MNpasan yacrs
MpPOn3B0ACTBEHHOE] 1 1 500 <= 500
2-€ MapKeTHHIosoe| 0 1 150 <= 150|
Coipbe 1 50 100 32500 <= 50000

M Coipve 2 70 80 36500 <= 36500
Coipoe 3 40 70 24500 <= 25000

Sl 1-8 M3pKETHUHIOBOE) 1 0 350 >= 200
HeoTpuyarensHocT 0 1 150 >= 0

e x1 x2 z
0 350 en. 150 e, 1075 000,00 p

OTYET 0.NDeASHE OTYET O DEIYALTATR) Oiuer.of

Pucynok 14. HoBoe onTuMaibHOE pellieHue
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Ha Ttekymuii MOMEHT aHanM3a ONTUMAJbHBIM IPOU3BOJACTBEHHBIM
maHoM Oyzaet mpou3BojacTBo 350 en. aucruieeB tuma 467 u 150 ex. aucrees
51”. Opnako, 4YTOOBI BBIMOJHUTH TaKOW IUIaH, HEOOXOJWMO YBEIUYHUTH
MecsA4YHbIe 3amnachl Chipbs 2 Ha 6500 eauHUL, a MECSAYHbIE 3amachl ChIpbs 1 H
colpbsd 3 MOXHO yMeHbIIUTH Ha 17500 m 500 en. cooTBETCTBEHHO. 3arem
TpeOyeTrcs TMOACUMTaTh, HAa CKOJBKO YBEMUYHUTCS (M yBEIUYUTCS JIN)
ce0ecTOMMOCTh MPOAYKIIUH, €CIIN JOKYIUTh TOTIOTHUTENbHBIE 00BEMBI ChIPHA 2,
TaK Kak BO3pacTyT PacXoJbl MO KpaitHeil Mepe Ha XpaHEHUE ChIPbA. ITO MOXKET
MOBJIUATH Ha YACIbHYIO MPUOBLIb JAUCIIIEEB, T. €. MOTYT U3MEHHUTHCS 3HAUCHUS
Ko3(phUIIMEHTOB MpU TIEepeMeHHBIX B (opMmyne neneBo GyHkiuu. Ecim
YTBEPKJICHUSI O YBEITUYCHUH LIEHBI MPOAYKIIUU BEPHBI, TO BBIUMCIIECHUS CHOBA
norpedyercsi moBTOpUTh. KpoMe TOro, Hajo BCIIOMHHUTb, YTO 3HAUEHUS 3TUX
ko3 puieHToB (1IEHbI €IUHUIIBI) U3BECTHBI TOJBKO MpUOIMKEeHHO. [loaTomy
Jlajee CleAyeT pacCMOTPETh BIUSHUE KO3((ULUMEHTOB MpU NEPEMEHHBIX B
dbopmysIie 1eneBoit PyHKIUY.

AHaIM3 KO3I(PPUUUEHTOB 1eJIeBoi GyHKINH

HamoMuuM, 4TO B OTYeTe MO YCTOMYMBOCTU KOADPHUIIMEHTHI 1E€TIEBOMN
bynkuun HazaHbl «lleneBas dyukuus Kosddurmenty, namee nias KpaTrkocTH
ATOT MapaMeTp OyJeT Ha3bIBaThCs MPOCTO KOIPPUIMEHT, U, KaK MOKa3bIBACT
Pucynoxk 14, stum kosdduimeHTam ¢ camMoro Havajia MpUCBOEHBI MMEHa cl u
c2. B mocnennem otdere 00 yctoitunBoctu (cM. Pucynok 15) B TaGmnwuie
«Syeiikn mepeMeHHbIX» B cTONOmax «JlomyctuMoe yBenMYEeHHE» WU
«JlomycTMO€ yMEHBIIICHUE)» TPUBEACHBI 3HAYCHMS, HA KOTOpPbIE MOTYT
U3MEHATHCS 1IeJIEBbIe KOA(DPUIMEHTHl MPU YCIOBUM COXPAHCHUS PELICHUS.
CoxpaHeHue pelieHus 37eCh O3HAuaeT COXpaHEHHWE 3HAYEHUU MEePEeMEHHBIX
pelIeHrs, HO 3HaYeHHUe 1eJIeBOM (DYHKIIMU MOXKET U3MEHAThCs. OTHAKO ClieIyeT
y4€CTh, YTO ATH YHKCIA HMEIOT CMBICI TPHU BBIMOJHEHUHU JAOMOJHUTEIBHOTO
YCJIOBUSI, @ UMEHHO, UTO IIeJIeBble KOA(PPHUIIUEHTHI U3MEHSIIOTCS IO OJJTHOMY, a HE
coBMecTHO. TakuM 00pa3oMm, Ha OCHOBAaHHH JAHHBIX OTYETA MO YCTOMYHUBOCTU
MOXHO YTBEpXIaTh, 4TO eciu KoddduimeHT c/ npu nepeMeHHON x/ Oyaer
n3MeHAThCs B mpenenax oT 0 mo 2500 umu kodpdunmeHT c2 mpu mepeMeHHOM
x2 Oyner maMeHsaThcs B mpenenax oT 2000 qo OECKOHEYHOCTH, TO 3HAYCHUS
TUX TIEPEMEHHBIX OCTaHyTCsA TpekHuMH. Ha Bompoc ke kakum Oyner
perieHne, eciu U3MEHATCs o00a 1eneBbiX KOd(PQUIMEHTa, OT4YeT TI0
YCTOMYMBOCTH OTBETa HE Jaer. OTOT OTBeT Tpedyercss TMOJIy4YUTh
CaMOCTOSITEILHO.
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Raefine nepemestsx - L i o - o )
Oxosaremaoe Npwocgem. Ueaesas gymapes flomycrwmoe  fonycrsmos

Aueaua IaeHNe Crowmocr  Koagpuument ¥ - YMEH,
S84 1 350 o 2000 187,5 2000
150 0 2500 1E+30  214,2857143

BN Orpanwuersn

Onowuarenuor Tenn Orpamienme  floaycrumoe  fonycrsmos

Aapdna Hma IHIGOHIS Hoxa Npanas cropoka ¥ YMesk
SCAIL  MPOoOKIRCACTREHIOS NS Ran SalTs S00 o 500 1E+30
SOSI2  2-2 MADHETHHIOR0E JIEBan $alTs 150 2142857143 150 20,58823529
SD513  Coipee 1 Jicnan <acrs 32500 o 30000 1E+30
SOSI4  Coipoe 2 NI@RaA “alTo 36500 28,57142857 3 ) 0
SO515  Coipes 3 Nepan uscry 24500 ) 25000 3E+30
SDS16  1-@ MaPKETHHIOSOe JIenan SacTs 350 200 150

SOS17  MeoTpHuATE A OCTE /1EBaR YT 150 ) 0 150
05 P

B O1uet of yorodee

Pucynok 15. OT4yer no ycToi4nBOCTH VISl pellieHusI ¢ K3MEHEHHBIM OrPaHNYeHHeM
«CpIpbé 2»

B npumepe neneBoit kodpduuHeHT ¢/ TpU NEepeMEHHOU X/ MOXKET
m3MeHaTeess B mpenenax 1500 mo 2300, a menemoit koddduimeHt c2 mpu
nepemenHot x2 — B mpeaenax oT 2100 go 3000. Xors 3tu mpemensl HE
NEPEeKPHIBAIOT KpailHWe 3HA4YeHHs, KOTOphIE TIOKa3aHhl B OT4eTe 00
YCTOHYMBOCTH, HEOOXOIUMO TTPOBEPUTH PEIICHUE MPU COBMECTHOM M3MEHEHUU
3HaUYeHUM 1eNeBbIX KodhduimeHtoB. [lns 3Toro mnpoBepuM TpaHUYHBIC
U3MEHEHUs1 KOd()(PUIMEHTOB, NPU 3TOM BaXKHO YYECTb, YTO IMOJYYEHHOE
pelieHue, Kak TIokas3biBaeT PucyHok 15,ocTaércs B cuje Moka LEJIeBOU
kodddumment cl, Oynmer mensine neneBoro kodpdunmenta c2. Ilostomy B
NEePBYIO o4epelb TpeOyeTcst MPOBEPUTH pelieHne, eciu koddduiment ¢l Oyner
paBen 2300, a xoaddurment c2 Oyner paBen 2100. 3anummre 3T YUciIa B
auerkn B8 u C8 cooTBeTCTBEHHO M 3amyctute «llonck pemeHus», HUYEro He
MEHSISI B €r0 YCTaHOBKaxX, B pe3yjbTare OyJdeT MOJIYy4eHO HOBOE pEIICHHE
(cM. Pucynok 16).

Kak M0>XHO OBUTO MPEIONI0KUTh, €CIIU yAeNIbHAs NpUObLUIb 517 nucreen
MEHbIIIE YACIbHON NpuObUM 46 aucIieeB, TO MPOU3BOAUTH 517 nucmiien
HEBHITOAHO. OTMETHM, YTO MPHOBUIL TMPU JAHHOM pEIIEHUH OOJbIIe, YeM B
npenpiaymeM pemeann (1150000 py6. mporus 1075000 py6.), a chIpbsi Bcex
BUJIOB NOTpeOyeTCsl MEHbIIIE, MOCKOJIbKY HU OHO OrpaHUYEHHUE IO CHIPHIO HE
SBJIICTCS] TUMUTUPYIOMKM. W Bce-Taku, eciid JJi OAIep KaHus aCCOPTUMEHTA
MPOJIYKIIMA HEOOXOAMMO TPOM3BOAUTH AUCIUIEH 517, TO HACKOJBKO HAJO
YBEJIUYUTH €€ YACNIbHYIO MPUObLIb, YTOOBI €€ IPOU3BOICTBO CTAJIO BHITOJAHBIM?
OTBeT 3/1€Ch OUYEBUJIEH — HAJ0 KaK MUHHUMYM CPaBHSTH yAEIbHbIE CTOUMOCTH
oboux THNOB Kpacku. Ha 3T0 ykazweiBaeT uucio 200 B ctonbie «Jlomyctumoe
yBEIMYEHUE» U B CTpoke x2 Tabnwimbl «SlUueidku TMEepeMEeHHBIX» OT4eTa 00
YCTOMYUBOCTH JIJISl TaHHOTO penieHus (cMm. Pucynok 17).



lNepemMeHHbIE peLIEHHA

x1

x2

W hyHKLMK

c2 3HaueHue Lenesoi GyHRLMK

2100 1150000, - |

OrpaHnuyeHua

Jlegan yacTb

MNpoW3BOACTEEHHOE

500

2-2 MapKeTUHIOBOE

0

Cobipbe 1

Cbipbe 2

&8 Coipbe 3

1-e MmapKeTUHrosoe

HeoTpuuarenbHoCT!

z

Pewenue

1150 000,00 p

4R NEDOMI MM

Hue ey

Oxowsarensmwoe Npuoeaenn, Lesesas dyvrin fonycinmos
nauerme Cromwocts  Kospdwuprent  Yoesmuene

HAonycramoe
Ymesase e

5854

LA
BEY Orpaietsamnn

Hurimes Waan

500 0 2300 1E+30
0 0 2100 200

Tews Ovpastuenine  Jlonycrnmos
Uewes Npasan Croposa Yo smuemne

200
1E+30

JAoaycimmoe
YMemauemae

SD511  TOOMIROACTRGHHOS NESAR SacTh
SDS12  2-8 MADUETHMIOROE TIRRAR “aCTh

SD513  Coapne 1 Nomad wacTe
SDS14  Copue 2 Neaas 4alts
SD515  Copue 3 Nlepas wacr

$0516

1-8 MADKETHEOROE NTERAA MatTH

2300 500 2142357143
150 LE+30

50000 1\E+30

36500 1E+30

15000 1E+30

200 300

300
150
75000
1500
5000
16430

SOS17  HEOTRDMUATENBHOCTY NIERAN YalTe ) - 3200 0 150 0

Pucynok 17. OT4yer no ycTOH4YMBOCTH 15 pellleH!s NPU KPaiiHUX 3HAYEHHUSX 1eJ1eBbIX
k03¢ Ppunuenros

Eciu 3HaueHus ynenbHBIX NPUObUIEH caenath paBHBIMH, TO OyneT
MOJTyYeH CIIy4ail MHOKECTBEHHBIX aJbTEPHATUBHBIX ONTUMAJbHBIX PELICHHI
3a]a4uM JINHEHHOW ONTUMU3ALMU: JIF00as rnapa HeOTPUIATEIbHBIX Yucen x/ u x2
Takux, 4To X1 + X2 = 500 u x2 < 150, Oyner peunieHUEM JaHHOWN 3a1ayu, Mpu
TOM 3Ha4YeHHs LeNeBOM (yHKUMHU I JIOOBIX TaKUX pelmeHuil OymyT
OMHAaKOBbIMH. YTOOBI yOenutbcs B 3TOM, BBeauTe B suediku B8 u C8
onnHakoBele 3HaueHus, Hanpumep 2300. 3amyctute «Ilouck pemenus». byner
nosryaeHo HoBoe perieHue x1 = 500 u x2 = 0 (cm. Pucynok 18), mockonbKy 310
IPAHUYHOE pEUIEHUE, KOTOPOE€ KpPOME MPOYEro ONTHUMHU3UPOBAHHO IIO
OTpaHUYEHUSIM, T.€. B OTUETE O pe3ylibTaTaXx MMeeT Hauboyiee ONTHMAalIbHbIC
aOCONIOTHBIE 3HA4YeHUs JOMycKoB B Tabmuue «OrpanuueHus». Jpyrux
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pelieHnuii B paccMaTpUBAaEMOM MPUMEpPE, XOTS HUX CYUIECTBYET MHOTO, C
ucnosb3oBanueM «lloucka pelieHui» noIydeHo ObITh HE MOYXKET.

1 i 22
500 0
KOAPIMIENTIL U ALROR Pybomin
a (=24 SuauEme
8 2300 23000 11500001
| Koapgwumoumn Nemasuacr. | 3wax | Mpasasvacr.

MPOMIBOACTEE 101 1 1 500! <= 5001
28 MIDHETHHIOBOH 0 1 0] <« 150,
Coipze 1 %0 100 23c0C <= 300CC)
Coipes 2 0 &0 IE500 <w 35500
Cuipes 3 & 0 2000 <= 25000
1-= mapreTHHronoe 1 0 sc0f > | 209
HOOTPHUATENBIROCT 0 [ »e 0)

x1 x2 z

500 es. Dep, 1150 000,00 p

Pucynok 18. Pemenue npeamoJiaraiuiee 0Tka3 oT Auciiees 517

B peanpHBIX 3amadax JIMHEWHOW ONTUMH3ALUMU MHOMXKECTBEHHBIC
ONTUMAJIbHBIE PEIICHMS BCTPEYAIOTCS OTHOCUTEIBHO peako. boisiee BeposTHO,
3Ta CUTyalHs] MOXKET MPOSIBUTHCS MPU MPOBEJICHUH aHAJIM3a YyBCTBUTEIIBHOCTH,
Kak B mnocieaHem npumepe. lIpu3Hak TOro, 4YTo MNpU JAHHOM pEIICHUU
CYILIECTBYIOT JPYrU€ aIbTE€pPHATUBHBIC PELIECHUs, JA€T OTYET 00 YCTOMYMBOCTH.
Eciu B Tabmune «Sueiiku mnepeMmeHHbIXx» B cronluax «Jlomyctumoe
yBEIMYEHHE» U «JlomycTMMOE yMEHBLIEHUE» HJii HEKOTOPHIX MEPEMEHHBIX
NPUCYTCTBYIOT HYJHM, TO 3TO U SIBJISETCS MPU3HAKOM TOTO, YTO CYIIECTBYIOT
anprepHaTuBHBIE perneHus. Hampumep, Pucynok 19 mokasbiBaeT OTYeT 10
YCTOMYMBOCTH JIJIsl paccMaTpuBaeMoil 3amauu, korma ¢l =2300 u c2 = 2300, a
x1 =500 1 x2 =0.

Ll PSR 0 EDE M it X

Owonuarenwioe Npuecaenn. Uenesan gymgan fJonycramoe Jonycramoe
Auchna Inaucnmue Crommocms KOOGPHGHENT  YDCAWSCIME YMONALICHHE
wH o« 500 0 2300 1£+30 0
LA o 0 0 3300 0 15+30

IR Or pastrusran
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SD511  NOOVIBQACTREM-OE TISdan wicTn '] . 500 125 100
SD512  1-6 MAOKETHICRO® JIERIR “aCT D 150 15430 150
SD513  Coped 1 716RAR HACTY S0000 1E+30 25000
s.:ssy_.c Copod 2 Neaan wacTs 36500 1E+30
S0515  Copoe 3 leaan vacrs 25000 1E+30

SO516 1-e mapruTvironce Jlesan <acrs 3 200
$C>$17 HeoTPHGATEAMOCTS flegan yacTs 0 130

QTuet G pewnviara 1

Pucynok 19. OT4yer no ycToi4MBOCTH B CJIy4yae MHOKeCTBEHHBIX peleHui
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Ecnu HekoTOpbie mepeMeHHbIe MPUHUMAIOT HYJIEBbIE 3HAUEHHUS, TO €IIe
OJIHUM TPHU3HAKOM MPUCYTCTBUSA albTEPHATUBHBIX pEIICHUN OyayT HYJeBbIE
3HAYEHUS] HOPMUPOBAHHBIX CTOUMOCTEHN JJIS1 ATHX TIEPEMEHHBIX.

Hanuuue anbTepHaTHBHBIX pEIICHUN JeNaeT HeoOXOAMMBIM BHIOOpD W3
MHOXeCTBa pemieHuid. Kpome TOro, MOCKOJIBKY € «TOYKH 3PEHUSD LEJIEBOU
GYHKIIMM BCce albTepHATHUBHBIC pEIIECHUS PAaBHO3HAYHBI, MOXHO IPUBICYD
JOTIOJTHUTENbHBIA KPUTEPUA OTOOpa pEIICHUH, KOTOPbIA HW3HAYaJbHO HE
YUUTHIBAJICA B MOJAENHU. TeM caMbIM MOXHO YJIYYIIHTh pELICHHE, CIeNaTh €ro
Oonee ONTUMANbHBIM, HO B COOTBETCTBUHM C HOBBIM JIONOJHUTEIbHBIM
kputepueM. Hanpumep, B  paccMarpuBaeMoM  Ciaydyae C  3aBOJIOM
«LimitedElectro» cpeau anbTepHATHUBHBIX PEIICHHH MOXKHO HANTH TakKoe
pelieHre, KoTopoe oOecreyrBaeT MHUHHUMAaJIbHbIE CyMMAapHBIE 3amlachl ChIPbs
IIpU TOH e BeJMYnHe npuobLIn. Jlerko yoeautsces, yto npu peumeHuu x1 = 500
u x2 = 0 norpedyercs 80000 enuHuIl BceX BUAOB CHIPhs, a IPU pelIeHUH X1 =
350 m x2 =150 — 93500. IMeHHO TI0 3TOMY JOIOJHUTEILHOMY KPHUTEPHIO
«[louck pemenus» Beiaenun pemenne x1 =500 u x2 = 0 (cm. Pucynox 18).

Co31aHue HTOTOBOI0O OTYETA

J1Jist moJIBE/IEHNS UTOTOB aHAIN3a YyYBCTBUTEIHLHOCTU TPEOyeTCs 3anucaTh
U CTPYKTYpPUPOBATh HHGOPMAIIHIO, KOTOpask ObliIa MOTy4YeHa B PE3ysIbTaTe 3TOr0
aHanu3a. OJHUM W3 BapUAHTOB TaKoW (opMaliu3alluu PE3yJbTaTOB SIBIISETCA
COCTaBJICHHE TAOJHIIBI, TJI€ JJIA T€X 3HAYCHHUI MapaMeTpoB MOJIETH, KOTOPHIC
U3MEHSUTHCh TPU  TPOBEJACHUM aHAIW3a UYYyBCTBUTEIBHOCTH, OBUIM  OBI
MIPUBEACHBI 3HAYCHUS TEPEMEHHBIX PEIICHHUS W COOTBETCTBYIOIIME 3HAYCHMUSI
ueneBoid ¢gynkuuu. B Excel moctpoeHue Takod TaOMMIBI MOXET OBIThH
BBITIOJTHEHO TPU MOMOILU CPEJCTBA CIICHAPUH.

Cuenapuii — 3TO COXPaHEHHOE€ MHOXKECTBO 3HAYEHUM siueek pabouero
JUCTa, T.€. CBOEr0 poOJa CHHUMOK cocTosiHud. Excel mmeeT BO3MOXHOCTb
OBICTPOTO MEPEKIIOYEHUS MEXIY pa3uyHbIMU clieHapusmu. [loaTomy, ecnu
COXpaHUTh B KAa4yeCTBE CIICHApUs 3HAYCHUS MMapaMETPOB MOJEIU M 3HAYCHUS
MEePEMEHHBIX PELICHUs, MOKHO OBICTPO BOCCTAHOBUTH TAOJIUYHYIO MOJIENb U €€
pelieHre TpH pa3IudHbBIX HaOopax mapameTpoB. Kpome Toro, Ha OCHOBE
coxpaHeHHBIX crieHapueB Excel moxker cozmath otuer. CrieHapuu SIBISIIOTCA
MOJIC3HBIMH TIPU TIPOBEACHUM aHAJN3a YyBCTBUTEIBHOCTU (VIS CpPaBHEHUS
Pa3TUYHBIX PEIICHUN) U I JOKYMEHTUPOBAHUS PE3yJIbTaTOB aHAIHN3A.

PaccmoTpum Ha mpuMepe, Kak co3/1aBaTh M COXPaHATh CIICHAPUHU U KaK Ha
WX OCHOBE 3aTeM IOCTPOUTH OTdeT. Jlis onTtuMm3aruu paboThl aHAIWTHKA,
CIIEHApHUM KEJNATEJIbHO COXpPaHATh MO Mepe UX (POpMUPOBaHUS, T. €. IMOCHE
KXJIOr0 W3MEHEHHWs, BHECEHHOr0 B TaOJIMYHYH0 MOJElIb, a B TEKYIIeH
nabopatopHoit paboTte, A1t GOPpMUPOBAHUS CLICHAPHUEB MOTPEOYETCS TOBTOPUTD
HECKOJIbKO Pacy€ToB.

[lepen HavasioM co3faHus ClieHapueB TpeOyeTcs caenaTh 3aMeuaHue o
TOM, 9YTO CJIEIyeT COXpaHATh B CIEHApUAX. B creHapusx COXpaHSIOTCS
KOHCTAHTHI, T. €. TAaKWe 3HAYCHHS, KOTOPhIC B SYEHKN pabOYero JUCTa BBEICHBI
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HaIpsIMy10, @ HE BBIYKMCIICHBI IO opMysiaM. 3HAYEHUsI IEPEMEHHBIX PEIICHMUS,

XOTS OHHU BBIUMCISIIOTCS C MOMONIbI0 cpeactBa «llouck perieHus», TaKxke

CUMTAIOTCS KOHCTAHTaMH, TTOCKOJIBKY JIJISI MX OMPEACIICHHUS] HE HUCIOIb3YIOTCS

dbopmyrsl pabodero ymcta. T.0. pe3yabTaThl BBIYUCICHUN HE COXPAHSAIOTCS, a

BBEIYHCIIIFOTCS. 3aHOBO TMPW BOCCTAHOBJICHWM Ha paboueM JIUCTE paHee

COXpaHEHHBIX KOHCTAHT CIICHAPUS WJIA TIPHU CO3JaHUU OTYETa IO CIieHapusM. B

CIIEHApHsIX TpuMepa OyJaeM COXpaHsITh 3HAYCHUS TEPEMEHHBIX PEIICHHS,

3HAYCHUS IEeJIEBBIX KOA(PPUITMEHTOB M 3HAYCHUS MTPABBIX YaCTEH OrPaHIMYCHUM.

BoccranoBum mo ouepeau moxenu. [lepBas Monenb uMena IiefieBbIe
ko3pdunmentsl ¢/ u c2 coorercreeHHo 2000 u 2500, a mpaBast 4acTh MATOTO
orpannuenus paBasiack 30000. BoccranoBuTe Ha pabodeM JIMCTE 3TH 3HAYCHUS

u 3amyctute cpeAcTBo «llouck pemeHus» s moidydeHus pemienus. J{omkHO

MOJIYYUThCSl TIpekHee pemienue: x1 = 257, x2 = 150 u z = 889285,71 (cm.

Pucynoxk 10).

UtoObl cO37aTh HOBBIA CIEHApPU U1 TEKyllero paboyero Jmcra,

BBITIOJTHUTE CJICAYIOIINE JICHCTBUS:

1. Beibepute xomanmy Cepsuc->Crenapuu (B MSOffice 2007 u Bbime —
Jlanapie->PaboTa ¢ JaHHBIMU->AHAIIN3 «YTO CCIN»).

2. OTKpbIBIICECS IUAIOTOBOE OKHO «Jlucmeruep clieHapueB» — OCHOBHOE
CpPEeICTBO paboOThl CO CIECHApUAMH. B 3TOM OKHE HaXMHUTE KHOIKY
«/lo6aButh» (cM. Pucynox 20).

3. B mmamoroBom okHe «JloOGaBneHue crieHapus» BBEAUTE HA3BaHHUE CIICHAPHS B
nosie BBoga «HasBanue cuenapus» (cM. Pucynok 21). JKenarenbHo naBaTh
coJiep KaTelIbHbIe Ha3BaHUsI, TTOKA3bIBAIOIINE OTJIMUMS JAHHOTO CIIEHAPUS OT
apyrux. B paccmarpuBaemMoM mnpuMmepe NEPBBIA CLEHAPUM HAa30BUTE
«cxonHbII.

= — |
Nacnesuep cussapnen X

Qgriapr
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Pucynok 20. /luasnoroBoe okHo «/lucneryep cueHapueB»
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s N
Wsmerenne cueHapus Ii‘ﬁ

HassaHue cueHapua:

MexoaHbiit
VsMensembie gueiii:

$B54:SCS4; SBS8: SCS8; SFS11: 6717 (=]
i Yrobbl A0BaBHTE HECMEXHYIO M3MEHAEMYIO AYEIKY, YKEXMTE €€ NPK HaXaToM Knasuwe Ctrl,

OpumesaHme:
AsTop: User , 23.08.2012

3awuTa
‘j 3anpeTUTb U3MEHEHUSA

| cxkpbiTe

I OK J[ OtmeHa ’

Pucynok 21. /IluajioroBoe okHO «/lo0aBjieHHEe CLlEHAPHS

B none BBoma «M3MmeHsieMble sTMEUKU» BBEAUTE aJipeca sSUYeeK, COepkKaIInX
KOHCTaHThI, 3aJIal0lUe TapaMeTpbl MOJECIU. OTHU SYEHKH B CIIEHApUAX
HA3bIBAIOTCS SYEHKH TEPEeMEHHBIX. B paccmaTpuBaeMoM IpuUMeEpe Haao
BBecTu B4:C4;B8:C8;F11:F17. [Ipore Bcero BBOAUTH ajipeca ssueeK MyTemM
BBIJICJICHUS STY€EK HETMOCPEACTBEHHO HA paboueM JIUCTE.

B mome BBoma «llpumeuanume» KemareabHO BBOJWTH KOMMEHTApUU K
co3gaBaeMoMy crieHapuio. Excel aBTOMaTHYecKH CO31acT MpUMEUYaHUe,
coziepkaliee UMs co3faTeNs ClieHapus (10 3aperHCTPUPOBAHHOMY HMEHHU
TI0JIB30BATEISI) U JaTy €T0 CO3/IaHMUs.

Haxxmute B quasoroBoM okHe «JlobaBnenue cuieHapus» KHOMKY «OK».

B oTKpBIBIIEMCS THAIOTOBOM OKHE 3HAYCHHUS SUEEK CIICHAPHUS MPOBEPHTE U
Ipyu  HEOOXOAMMOCTH M3MEHHTE 3HAUCHUS JJII U3MEHSIEMBIX SYEeK
(cM. PucyHok 22).

d B
3HaueHUa sueek CLUEHapUA o

BBeAUTE 3HHEHUA KSKAOM MSMEHAEMOIT RUEHKN.

2 §Cs4 0 =
3 $BS8 | 2000

4 $CS8 | 2500

5; $F$11 |500 v
l

AcsasuTs | [ o< ][ omea |

Pucynok 22. 3ajanue 3HaYeHHii 17151 HOBOT'O ClleHAPHUS

8. Haxmure xHomnky «OK» B n1uasoroBoM okHE «3HAUEHHUS SYEEK CLEHApHUs»,

YTO CO3JaeT CICHApPH W BO3BpalllacT B JUAIOrOoBoe OKHO «JlucmeTuep
CIICHAPHEBY.

Cuenapuii cosman. YToObl MOCMOTPETh, Kak CIICHAPUNA BBIYUCISET

pe3ynbTarhl (M I MPOBEPKU COXPAHEHHBIX B CLIEHAPUU 3HAYEHUW), U3MEHHUTE
Kakue-mubo 3HayeHWs Ha paboyeMm JsucTe (HAMpuUMep, W3MEHUTE 3HAYCHUS
NEPEMEHHBIX PEIIEHUs) U 3aTeM BBITIOJIHUTE Cleaytomue AeiicTsus. Bridepure
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komanay Cepuc->CrieHapuu (B MSOffice2007 u Bbiie — Jlanubie->Pabota ¢
JNAHHBIMU->AHAJIN3 «4YTO €CJIH»), B OTKPBIBIIEMCS JUAJIOTOBOM OKHE
«ducnetuep creHapueBy» B ciucke «CrieHapun» BHIOEPUTE ClIEHAPU, KOTOPBIi
HaJ0 OTOOpasuTh, M HaxXMHUTe KHONKY «BwiBectw». Excel momken
BOCIIPOM3BECTH Ha paboyeM JIMCTE pelIeHHe MepBOM 3aladyl, KOTOpOe
otobpaxkaet Pucynok 22. Ecnu ecTb 4nCIOBBIE PACXOKICHHS MEXY PUCYHKOM
U BOCIPOU3BEACHHBIM CIIEHAPHEM, TO MPOBEpPhTE B CIEHAPUU 3HAYCHHUS
U3MEHSAEMBIX SUYECK.

Jlanee co3maiiTe CUEHApUW [UIA PELIEHUs, TAE IpaBas 4YacTh IISITOTO
orpannueHus 3aMeHeHa 3HaueHueMm 36500. Jlns storo BBeauTe B sueiiky F14
JTAHHOE 3HAYEHUE U HaluTe perieHre ¢ NoMolIsio cpeacTBa «llouck pemeHus»
(cM. Pucynok 14). 3areM nMoBTOpUTE ONMCAHHBIE BBIIIE AEHCTBUS MO CO3AAHUIO
cueHapusi. HoBblli crienapuii HazoBUTe, Hanpumep, «IloyHast 3arpy3kay.

[TonoOHbIM 00pa3oM co3paiiTe CLEHapuil, Ie YJeNbHbIE NPUOBLIH
JUCIUIEEB 000MX THUIIOB paBHBI, U modToMy Excel mpennaraer oTka3zarbcsi OT
npou3BojcTBa auciieeB 517 (ecm. Pucynok 18). OtoT criieHapwmii HazoBuTe «be3s
nucruieeB 517». Takxke co3naite elie OJMH CIEHApHid, T1Ie yAeabHble TPUObLIH
JIMCIUICEB Pa3HBIX TUIIOB TAKXKe paBHbI, HO TpeOyeTcs mpousBectu 150 en.
muctieeB 517 (cm. Pucynok 23). Otomy crieHapuio pnaiite HasBaHue «C
mucIuiesiMu 517°».

Nepemenine p
x1 x2
350 150
Kopdmgrentss qeneach Gpapm |
7 o | <2 HqEnRsok dywy
2300| 2300{ 1150000/
Ovpanmwesionn Kosddy Nesan uncry Ian | Dpasan wacrn
. Py ™
NponssoscTeennoe 1\ 1 300 <= b
28 MapreTAINCoOno ey o 1 150 = 1504
Coipeo 1 50 100 32500 <= 50000
Coipee 2 70 80 36500 <= 365004
0 3 40 0 24500 o= 25000
. 58 2r P e =l 2700
1 0 350 = 200
+
0 1 1500 >= o
x1 2 2
350 ep. 150 e 1 150 000,00 p

Pucynok 23. PemieHue ¢ paBHO#i 1eHOii qUCILIeeB U MOJTHOI 3arpy3Kkoi qucmniees 51"
Jlanee co3malTe OTYET 0 MUMEIOIIMMCS CLIEHAPHUSIM MOKHO CJIEIYIOIIMM

obpazom:

1. Beibepute xomanay Cepsuc->Crenapun (B MSOffice 2007 u Bbime —
Jlannple->PaboTa ¢ TaHHBIMU->AHAJIN3 «UTO ECITN»).

2. B oTkpbIBIIEMCSI UAIOTOBOM OKHE «Jlucmerdep clieHapueB» HaXMUTE
KHONKY «OT4eT».

3. B nuanoroBom okHe «OTUYeT» MO CLIEHAPUIO YKAKUTE, KAKOM TUIT OTYETA BbI
XOTUTE CO3/1aTh: BBIOEPUTE MEPEKIIOYATENb «CTPYKTYypa» UIsl CO3JaHUs
UTOTOBOTO OTYE€TAa B BHUJAE CTPYKTYPHPOBAaHHOrO pabodero iucra, JMbo
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MEPEKII0YATENIh «CBOJIHAS TAOJMIIa» — JUISl CO3JIaHUsS UTOTOBOTO OTYETa B
BUJIC€ CBOAHOM TaOmuiel (cM. PucyHnok 24). [lns clieHapueB pelieHus 3aja4y
JIAHENHON  ONTHUMH3AIMKM  HauOojee  MOAXOAUT OT4YET B  BHUIE
CTPYKTYPHPOBAHHOTO PabOYEro JIHCTa.

Nep Pewesnn
x1 x2
0 150
Y =
ey H iy
(’ + LN 'Al " - l
2300 2300 1150000, |
[ Movipegenn Newanwacrs | dwan | Opananacs |
NPORBOALTRE HHOH : 1 5000 = 5000
’
2-0 MIDEaTHY = — 1 150/ ¢ 1500
% *x“ .
Capee 1 I i ; 100 12500] =} 50000:
Cripse 2 T oreeTs 20 B500] = i 36500}
Cripee 3 # Otrewe 70 24500 = 250000
i \f_s_;_'-':'! ograe Tafane - H £ Jgj > : _:K}';l:
HECTORUATERS Boeiv peayruraTa 1 150 >= 0

120 o | Orene

sl

Pucynok 24. lnanorosoe okHo OT4YeT 10 CLHEHAPHIO

4. B nousie BBona «Sueliku pe3yapTaTa» BBEIUTE ajpeca siueek (C KiIaBUATypbl
WM TyTEM BBIJEICHUS MX HEMOCPEJACTBEHHO Ha pabodyeM JuCTe),
coJiepKallluX UTOTOBbIE pe3yibTaThl. Il 3a7a4 ONTUMHU3ALMK 00S3aTEIbHO
HaJ0 YyKa3aTh S4YEWKYy C I1IeJeBOM (yHKIMEH, a Takke, MOCKOJbKY B
CLIEHApUSAX COXPAHSAIOTCS 3HAUYECHUS MPABBIX YaCTEW OrPAaHUYCHUM, SYECUKHU C
dbopmyamu, BEIYUCISIOMIUMY 3HAYCHHS JIEBBIX YacTel OTpaHUYCHUH.

5. Haxmure kHOmky «OK».

OTyeT 1o CueHapUAM JIETKO YATAETCS U MOHSATEH C MEPBOro B3IJIA1a, €CIIU
MU3MEHSAEMBIM SYEHKaM CIICHApUEB M SYEHKaM pe3yJbTaTOB (3a/laBa€MbIX IPHU
CO3JJaHUM OTYETa) MPUCBOUTH YHUKAIbHBIE HMEHA, COOTBETCTBYIOIIME HUX
cMbIciny. [IpucBOUTH MMEHA sTYEHKAM MOYKHO Ha)KaB HA HUX MPABOUW KHOMKOMU
Mbllid -> «[IpucBouTh UM4...». B NPOTHBHOM cClydae OCTAlOTCA IMYCTHIMHU
SYEUKU OTYeTa B CTOJIOE B, M X BO3MOXKHO 3aMOJIHUTH BPYUHYIO.

Pucynok 25 oToOpakaeT roTOBbIN OTUET MO CO3/IaHHBIM CIIEHAPHUSIM. DTOT
OTYET B JIOCTATOYHOW CTENEHW NOAXOIUT JJIsi JIOKYMEHTUPOBAHHUS U
0o00cHOBaHUs  TpuHATUS  pemieHus. OH  TOCTY)KUT  OCHOBOM  JJIA
3aKJIFOYMTENIBHBIX BHIBOJOB BBIIOJIHEHHOIO aHAJIM3a YyBCTBUTEIIBHOCTH.

BrniBoa

[TogBenem WUTOT BBITIOJHEHHS] PabOTHI MO TMOWCKY PEIICHUS W aHAIU3Y
YyBCTBUTEIHHOCTH HAWIEHHOTO PEIICHUS ISl paCCMAaTPUBAEMOr0 MpuMepa:

1. TlepBonauansHOe pemieHue (cueHapuii «VcxomHblil») — npousBoauth 257

ed. nuctieeB 46” u 150 eo. nucrmieeB 517, mpu 3ToM OyneT moJiydeHa
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npuObUlb B pasmepe 889285,17 pyb6. — He 3arpyxaeT TMOJHOCThIO
IPOU3BOJICTBEHHBIE MOLITHOCTH.

2. YToObl TMOJHOCTBIO 3arpy3uTh MPOU3BOACTBEHHBIE MOIIHOCTH, HaJO
yBeIMUUTh MecsyHbId 3amac coiphsi 2 ¢ 30000 mo 36500 eo. (cueHapwmii
«[TonHas 3arpy3kay), pu 3TOM CIeAyeT NPOU3BOAUTH 350 ed. aucimiees 46”
u 150 eo. mucnneeB 517, Torma OyaeT moiydyeHa MPUOBLIL B pa3Mepe
1075000 pye.

3. IlepBrie ABa pelIeHUss UMEIOT CUITY, €ClI yJeNbHas MpUObUIb AucIieeB 517
NpEeBbIIIAET yAeNbHYI0 NMpHObUIL nuciuieeB 46”. Ecnu ynenpHas mpuObLIb
nucruieeB 517 MeHbllle yAeIbHOU MPpUObLIN AuciuieeB 46”, TO MPOU3BOJIUTH
nucruien 517 HepeHTa0eabHO.

4, Ecnu ypenpHas npuObUIb AuciuieeB 517 mpuMepHO paBHA YIEJIbHOMN
npuObUIM auctuieeB 467, To npuObUIb (11eseBast (QYHKIMSA) HE 3aBUCUT OT
KOJIMYECTBa MPOU3BEACHHBIX auciuieeB 517 (cuenapuu «be3 nucreeB 157»
u «C nucnesmu 51"»). Ilpu 3TOM B yCIOBHSX MOCTaBIEHHBIX OIpaHUYEHUN
palMOHAJIBHO OTKAa3aThCsl OT MPOM3BOJACTBA AUCIICEB 517 WU YMEHBIIUTH
UX MPOU3BOJICTBO 10 MHHHUMYMA, TIOCKOJBKY 3TO COKpAIIaeT HeOOXOIUMBIN
JUIsl IPOM3BOJICTBA CyMMAapHbIM 3amac BCEX BHJIIOB ChIpbs (cueHapuil «bes
nucreeB 157y).

B
2 Crpynrypa cueHapun

150
2300
200

500

150

50000

25000
200
0

;
T
REi Tl

1150000 2857142 8571
500 428,5714286

150
32500 21428,57143
36500 30000
24500 1714285714
350 A428,5714256

150

T

Pucynok 25. UToroBblii 0oT4éT

Tak MOXXHO KpaTKO MOJBECTH WTOTH aHAIM3a MaTEeMaTUYECKOW MoJenu
peanbHOM cutyaruu. [lo10OHOTO HMTOrOBOTrO pe3ysbTaTa JOCTATOYHO TIPU
pelleHn: 3ajad JIMHEHHOW ONTUMH3AIMU B PEATbHOM IPOU3BOJICTBEHHOM
MpoIIeCcCce U B 3aJa4aX HAYYHBIX MUCCIICIOBaHUM.
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JIABOPATOPHAS PABOTA Ne 2

ITpuHsTHE MHOTOKPUTEPHUAIBHBIX PEIIEHUNA METOJIOM aHaJIn3a
epapxum

Obuwue ceeoenusn

ean padoTbl

—Hay‘-II/ITLCH peuiats 3aaadu IMPUHATHA MHOT'OKPHTCPUAJIBHBIX pCHICHI/IfI

METOJOM aHaJIN3a UEPAPXUL;

— HayuuTbCcs pemars 3a1ayd NPUHATUS MHOTOKPUTEPHAIBHBIX DPEIICHUN C

HUCIIoJib30BaHueM nakera MS Excel.

ILl1aH BBIIIOJIHEHHUSA

1.
2.
3.

N3y4nTh TEOPETUUECKYIO YaCTh;
[TonyunTh 3ajaHKE Y TPENOAABATENS;
Brimonauts 3aganue 1:
3.1.ITocTpouTh HepapXuI0 «IEeTU—KpPUTEPUU—ATIbTEPHATUBBIY;
3.2.IlonapHO CpaBHUTh KPUTEPUU U OIEHKH aJIbTEPHATUB U TEPEBECTU
pe3ynbTaThl CpaBHEHUM B uyucieHHyl0 Gopmy. HopmamuzoBath u
MIPOBEPUTH COTIACOBAHHOCTH CYXJICHUH ¢ momoIibio nakera MS Excel;
3.3.BeraucanTh BEKTOPHI MPUOPUTETOB IO KAXKIOMY M3 KPUTEPHCB,;
3.4.0mnpenenuTh HAMITYYITYIO aTbTEPHATHRY;
Brinonauts 3ana0me?2:
4.1.0cyuiecTBUTh  BbIOOp  aJIbTEpHATUBBI MpPU  TOMOILIM  pPEUTHHra
MIPUOPUTETOB,;
4.2.0cymiecTBUTh BEIOOP albTepHATUBHI ITpU oMot MAU;
CoctaButh OT4€T 1O JsabopatopHOil pabote. OTUET AOMKEH UMMETh
CJIEIYIOLYIO CTPYKTYpY:
5.1. TUuTYnbHBIA _ JIUCT, KOTOPBIM JOJDKEH COJEpXKaTh  CICAYIOIIYIO
uHbOpMaITHIO:
5.1.1. HazBanue yHuBepcutrera W Kadenpsl, OTBETCTBEHHOW 3a
JTUCITUTUTNHY;
5.1.2. 3aronoBoK — HOMEp M Ha3BaHKE JTaOOPATOPHOM padOTHI;
5.1.3. [lox3aronoBok — HOMEp BapuaHTa U HOMEpa 3aj1ay;
5.1.4. ®UO u A0KHOCTH CTYyACHTA U TIPEnoaaBaTers;
5.1.5. «r. Cankr-lIletepOypr, 2012 roay;
5.2.0T4€T 0 pemieHWW  3amaHus 1, coaepkamui  cleAyroIiee
MH(OPMAIMOHHOE HAIIOJIHEHHE:
5.2.1. ®opMynupoBKa HHIUBUAYATHHOTO 3aaHUS;
5.2.2. Uepapxus «11eu—KpUTEPUA—AaTbTCPHATUBBI»;
5.2.3. CHUMKHU 3KpaHa, cofeprKalllie MaTpUIlbl CPAaBHEHHM KPUTEPUEB U
albTEPHATUB, BBIYUCICHUE BEKTOPOB MPUOPUTETOB, IPOBEPKY
COTJIACOBAHHOCTH U OTPEJIENICHUE HAWITYUIIe albTEPHATUBBIL;
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5.2.4. BeIBOa IO 3aJaHUIO;
5.3.0T4€T 0 pemieHWH 3alaHus 2, coiepkammi  “HGOpMAIMOHHOE
HAIIOJIHCHHE, aHAJIOTUIHOE OTYETY O pelieHUH 3a1aHus 1.

Onucanue padomut
E)KGI[H@BHO YCJIOBEK CTaJIKUBACTCA C H€O6XOI{I/IMOCTBIO I[IPUHUMATDb
pELICHMs B CUTYyaIUsAX, XapaKTEPHBIX YCIOBHO HEOOJIBILIMUM KOJIMYECTBOM LEIEH
N KPUTCPHUCB. HepeIII/ICJIHM HCKOTOPBIC U3 HUX:

— Br100p MecTa paboThl U3 HECKOJIBKUX MPEIOKEHHBIX BAKAHCUI MITN
y4eOHOTr0 3aBEICHUS;

— Br100p OBITOBBIX TOBAPOB, B T.4. TEXHUKU U CIOKHBIX AJIEKTPOHHBIX
YCTPOWCTB;

— IIpunsATHe pemenns 0 TOM, KAKOM HOBBIM ITPOJYKT BBIITYCKATh IIEPBBIM;

— Br100p MecTa 111 HOBOro pecTopaHa, 0Tels, IPOU3BOACTBEHHOTO
O0OBEKTA U T. 1.

— CocraBneHue peuTUHra TOpoJ0B MO YCIOBUSAM NPOKUBAHUS;

— Br100p HOBOI'O MakeTa NPUKIAIHBIX IPOTPaMM OT KOHKYPUPYIOLTUX
IIPOU3BOJUTEIIEH.

[Ipy mokynke aBTOMOOWJIS, HalpUMep, HEOOXOAWMO YUMTHIBATh TaKHe
dakTophl Kak: 0€30MaCHOCTh, 00BEM JBUTATEIS, PACXO/] TOTUINBA, 1IeHa U T. 1. B
KKIOM U3 T[EPEUYUCICHHBIX BBILIIEC MPUMEPOB MPU NPUHATUU CIOKHBIX
pelIeHui TpedyeTcsl yYUThIBATH MHOXKECTBO (DaKTOPOB.

Hcnosb30BaHne METOAA PAHKMPOBAHMS 110 NIPUOPUTETAM

[TpocTeiimumM crocodbOM TPUHATHS PEHICHUH B TMOJOOHBIX CHUTYaLHSIX
SBJISICTCS TNPUCBOCHUE KPUTEPUSIM, OIPEIACISIONIUM KAa4eCTBO PEIICHMUS,
BECOBBIX KOX(D(PUIIMEHTOB W BBIYHCIICHUE [JIsI aJIbTCPHATUBHBIX PCIICHHM
OIICHOK MO YHMCJIOBOM IKajse, HarpuMep oT 1 (Hauxynmiee) no 10 (Hawtydiiee),
yTeM CYMMHPOBAHHUS TPOU3BEACHWA 3HAYCHUHW Ka)KIOTO KPHUTEPHUS Ha €ro
BecOBOM Kod(¢uumeHt. PemeHue c HauBBICIIEH CYyMMOM B 3TOM clydae
SBJIICTCSI HanOoJiee TPEIMOYTHTEIbHBIM. TakoW MeTox BbhIOOpa pEIICHHS
Ha30BEM METOJIOM PaHKHUPOBAHUS 11O IPHOPHUTETAM.

PaccmoTpum mpuMep, B KOTOPOM HEOOXOJIUMO BBIOPATh KOMIIBIOTED IS
oduca. Beibop ocymiecTBiseTcst cpeau Tpex MoJiemei:

1. Mogens A ¢ mporieccopom AMD Phenom II X4 980 ¢ wactotoit 3700 MI'1s;
2. Mogens b ¢ npouieccopom Intel Core 13-2120 ¢ wactoroit 3300 MI'1r;
3. Mogens B ¢ npoueccopom IntelCorei5-2320 ¢ gwacroroit 3000 MI';
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[Ipu BbIOOpE OyIEM YUUTHIBATHCS CIEAYIONINE KPUTEPUU:

— IleHa;

— D@ deKTUBHOCTH (MIPEAOI0KHUM, YTO YaCTOTA MPOLIECCOpPa OTPaKaeT
(b (HEKTUBHOCTH KOMITBIOTEPA);
— EMKoCTB 2kecTkoro aucka;

— CpoK rapaHTUITHOTO PEMOHTA.

Jlanee TpeOyeTcs pemmTh, Kakue BeCOBbIe KOADOUIIMEHTH JTOHKHBI

NpUHUMATh pa3Hble Kputepud. [IpuMem crenyromye Beca KpUTEPUEB: LIEHA —

0,40 (50% obmero Beca); apdextuBHOocTH — 0,25 (15%); EMKOCTB KECTKOTO

mucka — 0,20 (20%) u rapanTtuiineiii cpok — 0,15 (15% obmiero Beca). [locne

Ha3HAYCHHUA BCCOB KPHUTCPHUCB HOOJIDKHA OBITH IIPOU3BCACHA OICHKA K&)I(I[Oﬁ

MOACIHN KOMIIBIOTCpA II0 BCCM YCTBIPCM KPUTCPHUAM. Hx OLCHKH IIO IIKAJIC OT |

10 10 (kak OMMCHIBAJIOCH BBIIIE) MOKAa3aHbl B TaOIMYHON Mojenu (cM. PucyHok

26, Pucynoxk 27, «JIP2.ITpumep1.x1s»)

Panin ANLTEPHATHE
Boca kpurepwes MogeneA |  Mogenss Mogens 8
Uera 40,0% 5 8 8
Spdexruusoc 25,0% 8| 6 6
Ofvémmay | 2008 24 S 9
CPOK rapaHTm 15,0% 6 6 |
6,3 6,8] 77|
LeHa Npousccop | OBuEMN3Y | Cpon rapanTim
Mogenb A 36 900,30p 3700 My, x4/ 750 (6 3 roaa)
Mopeasb, ) 30711,00p. 1 3300 MIy i0f 60076} _3rons
Mogens 8 31 138,00p. 3000 MTy, x4| 176 4 roas|
fincT

Pucynok 26. Mopesib NpMHATHS pelieHUs MIPH CPABHEHUH KOMIIbIOTEPOB

Panrm anurepuaries
ma g Mogens A Magess b Mogsms B

Uews ~ 0.4 5 3 8

pdartnanocts 0.25 s 6 6

Obsém N3y 0,2 ? 6 9

Coow rapamTiem 0,13 6 L] 8

=CYMMINPOVIB(BLE7,CA:CT) =CYMMNPOMIB(B4-87,08:07) =CYMMINPOMIS|BIB7EQET)
Leua Npoueccap OOnem N3Y CPO¥ Fapasi T
Magens A 365003 3700 My, x4 750 16 3 roaa)
Magens b A713 3300 My, x2 60070 3 r083
Magens B 31138 3000 My, x4 170 4 ropal
Decil O

Pucynok 27. MopeJib NpMHATHS PeLlieHUs MPH CPABHEHHH KOMIILIOTEPOB (¢

Kakx Buano u3 mpumepa, HaumboJblIyr0 cymMmy OamioB 7,7 HaOpaia

dopmynamu)

Mozelb B, Mo3TOMY KynuTh CleayeT UMEHHO €€.
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MCTOI[ peﬁTHHFa IMPHUOPUTETOB IMMPOCT B UCIIOJIB30BaAHUH, OJHAKO ITPU €TI0
IPUMEHEHUM Ha TMPAKTUKE BO3HHMKAET P CIOXKHOCTEH (IpU 3aJaHHUH
OINCHOYHBIX HIKaJX JIsI PasHOPOAHBLIX KPHUTCPHUCB, IIPHU BBICTABJICHHU OICHOK
albTEpHATUBAM), IMPEOJOJIETh KOTOPhIE MOXHO MpU MOMOIIM Ooiee
COBCPIICHHOI'0O MCTO/J4, TAaKOI0 KakK MCTOAa aHalin3a I/Iepapxnﬁ (aHZJZ.
Analytichierarchyprocess).

HUcnosb30BaHne MeTOAA aHAIM3A HePapXUl

Meron ananuza uepapxuit (MAUW) Takke OCHOBaH Ha MCHOJb30BAHUU
B3BEUICHHBIX CPEAHMX, OJHAKO B HEM IIpUMEHseTcAd O0o0yiee HAIEKHBIM H
COTJIaCOBaHHBIM METOJI IPUCBOECHMS OLIEHOK M BECOBBIX KO3 duumentos. MAU
OCHOBBIBAECTCS HA IMIONMAapHOM CPAaBHEHHHM AaJIbTEPHATUBHBIX pEIICHUH TI0
KOKJIOMY KPUTEPHUIO. 3aTeM MPOBOJUTCA aHATIOTUYHBIN PsJl CpaBHEHUM, YTOOBI
OLICHUTh OTHOCHUTEIBHYIO BaXXHOCTh KaXKJIOTO KpPUTEpPUS W TaKuM oOpazoMm
OnpenenuTh BecoBble Kod(p¢uuueHTsl. OCHOBHAas MpOLEaAypa COCTOUT U3
CJIEIYIOLIUX 3TAIOB:

1. OnpenensroTcs pEUTUHTY albTEPHATUB M0 KaKJIOMY KPUTEPHIO:
1.1.Co3maércsa MaTpuIila MOMAPHBIX CPABHEHUHN TI0 BCEM KPUTEPHUSM;
1.2.TlonydyenHast MaTpuila HOPMAIU3YETCS,

1.3.]1714 mosy4eHus: COOTBETCTBYIOIIUX PEUTHHIOB YCPEIHAIOTCS 3HAYCHUS B
KaXJI0l CTPOKE;
1.4.BbIYHCIISIOTCS ¥ IPOBEPSIOTCS KOAP(HUIIUEHTHI COTIIACOBAHHOCTH;

2. Ompenenstorcs BecoBble KOA(DPHUITMEHTHI KPUTESPHUECB:
2.1.CoznaeTcst MaTpuIla MONApHBIX CPABHEHHI IO BCEM KPUTEPHSIM;
2.2.IlomyuenHast MaTpuIla HOPMAJIU3YETCS;

2.3. 1151 momy4yeHus BECOBBIX KO (DUIIMEHTOB YCPETHAIOTCS 3HAYCHUS B
KaXJI0l CTPOKE;
2.4.BeIaucastoTes U MPoBEPSIIOTCS KOIOPHUITUEHTHI COTTIACOBAHHOCTH;

3. Bwruucnsiercss B3BEIICHHBIN CPEAHUN PEUTHHT JJIST KaXKI0W aabTEPHATHBBI U

BbIOMpaeTCs penieHne, Hadpasiiee HauboIbIlIee KOJINYECTBO 0aIoB.

[IponemMoHCTpUpyeM NMPUMEHEHUE TaHHOM Tpolieaypsl Ha pumepe. Cetu
kape «llerpoBckue kodelHW» HYKHO BbBIOpaTh HAWIYYIIAA  MaKeT
IPOrpaMMHOr0 oOecrieueHust s M[puéMa 3aKa30B U3  IpellaraeMbIxX
HECKOJIbKMMH IOCTaBUIMKaMM. OJTa 3agada OblUla IMOpYydYeHa 3aBEIyOLIEMY
otaena oociyxuanus knueHToB Ckoouny Huxomnaro IlerpoBuuy. OH BbiAennd
TpeX TMOCTAaBIIMKOB, MpejIaraéMoe MporpaMMHOEe O00ecledeHne KOTOPBIX
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CMOXET yJIOBJIETBOPUTH OCHOBHBIC MOTpeOHOCTH Kommnanuu Reservation
Technologies (RT), «MUT-Texuoctap» (UTT) m «Hopa-Koncantuar» (HK).
Kputepun, KOTOpble OH CUMTAaeT BaXHBIMH B BBIOOpPE IPOrPaMMHOTO
o0ecrneueHus:

A. OGmIast CTOMMOCTb IPOTPAMMHOTO TaKeTa;

b. Hanuume cepBrCHOTO 00CTYXKMBaHUS HAa MPOTSHKEHUH CIIETYIOIIETO To/a;

B. DproHoMu4HOCTH rpadudecknx HHTEP(HEHCOB MOIH30BATEIIS;

I'. BO3MOXHOCTh ajanTallid CHCTEMBI TOJ] Om3Hec-mporecc «IleTpoBckux

Koeen.

OnpenesieHue peiiTHHIa AJIbTEPHATHB 110 KAXKI0OMY KPUTEPHUIO

[lepBbiii miar mpoueaypsl MAWM cocToUT B NONAapHOM CpaBHEHHUH
IPOAABIIOB M0 KaXJIOMY KpuTepuro. 11 3TOro HCIOIB3yeM CTaHAAPTHYIO
IIKaJy CpaBHEHHUSI, KOTOPYIO coiepkut Tadnuia 2.

Ta6auna 2. llkana cpaBHeHHs AJbTEPHATHB M0 KPUTEPUAM

Panr Onucanue
1 OauHaKkoBOE MPEANIOUTEHNE
3 YMepeHHoe NpeAnoYTeHrne
5 SIBHOE mpeanovTeHue
7 OueBuHOE NPEANIOYTEHHE
9 AOCOIOTHOE MPEATIOYTCHUE

Takke MOXHO TpUCBaWBaTh 3HAY€HUs pelTtuHra 2, 4, 6 u 8, KOTOpbIE
OTIPENICTAIOTCA KaK CPEeTHUE OT OMKANIIINX PEeUTHUHTOB.

Hukonaii [lerpoBuu Havan ¢ mepBoro kpurepus (00Iias CTOMMOCTh) U
BHec B JHCcT «CrommocTh» padoucit kauru «JIP2.ITpumep2.XIS» manHbIe (CM.
Pucynox 28, Pucynok 29). Tabmuiy ciemyeT dYWTaTh TaKUM OOpa3oM:
YKa3aHHbI B CTPOKE MOCTABIIMK CPAaBHUBAETCS C MOCTABIIMKOM, YKa3aHHBIM B
cronOre. Ecnm ykazaHHBI B CTPOKE TMMOCTaBIIMK MPEANOYTUTENBHEH, TO
COOTBETCTBYIOIIIEE YUCIO OT 1 10 9 3amuchiBaeTCs B STYEHKY Ha NEPECECUEHUU
CTPOKH M cToJyiOua. Ecim ke mnpeanodTuTeNbHEeH MOCTABIIUK, YKa3aHHBIM B
cTosiOie, To 1 menuTcs Ha COOTBETCTBYMOIEe YUCIO OT 1 g0 9, u pe3ynbrar
3aMUCBhIBACTCS] B AYCHUKY Ha TMEPECEUYEeHUM CTPOKH U cTosibma. O4eBUIHO, YTO
MOCKOJIbKY JIFOOOM TMOCTaBIIMK OJMHAKOBO MPEANOYTUTEICH MO CPaBHEHUIO C
caMHM COOOM, TO BO BCE STUEHKHU INIaBHOM AUAroHau 3aHocuTcd 3Hadenue 1. 1o
MoKasaTeNno o01mel cTouMocTd TocTaBmuKy RT oTmaercs cpegHee Mexmy
YMEpPEHHBIM W SIBHBIM NPEANOYTEHHE B CpaBHEHUMU C TmocraBmukom HMTT.
[ToaToMy B s4eliky BTOpPOro cTOJOIa MEpPBOM CTPOKH 3aHOCUTCS 4YHCIO 4
(srueiika C4). IlocraBmuky HK otnmaercs mpenmnodreHue OT OJMHAKOBOTO 0
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yMepeHHoro nepen nocraBmiukoM RT, mostomy B siueiike Tperbero croznlua
NMepBOM  CTpokW 3amucaHo gucino 1/2  (suetika D4). CkobuH Tak
3alporpaMMHpOBaJl CBOIO TaOJMILy, YTO IOCJIE€ BBOJA 3JEMEHTOB CIpaBa OT
muaroHanu (sueiiku C4, D4 u DS5) oOpaTHble TpennouTeHUs] BBIUUCISIIOTCS
aBToMaTH4ecku. Hampumep, MOCKOJNbKY NIpH cpaBHeHHH noctaBumka RT c
nocraBuukoM WTT Obuto 3anmcano 4, TO npu OOpaTHOM CpaBHEHHUH

noctaBmuka UTT ¢ nocraBuimkom RT aBromaTudecku nonydaercs 1/4 (suelika
BS5).

B € o E F

Wcnonszosanue MAK. CpaBHeHMe aNnsTEPHATHE NO CTOMMOCTH
MonapHoe cpasHeHue

RT MTT HHK
1,000 4,000 0,500
0,250 1,000 0,143
2,000 7,000 1,000
3,250 12,000 1,643

Hopmanuzayua

RT MTT HK CpegHee | Mepa cornacoBaHHOCTH

0,308 0,333 0,304 0,315 3,002
0,077 0,083 0,087 0,082 3,000
0,615 0,583 0,609 0,602 3,004

CornacoBaHHOCTb

Koad. CornacoBaHHOCTH
0,002
Nuer2 Nuco3 .

Pucynok 28. IlonapHoe cpaBHeHHE N0 CTOMMOCTH

Monapoe (passeme
AT WIT HK
RT 1 4 0.5
T =1/C4 1 =17
HK «1/D4 «1/D5 1
|7 Cymma =CYMM[B4:B86) =CYMM{C4:06) =CYMM(D4:D6) | |
Hopmanmsauus
BT T HK Cpearee Mepa cornaconaMmocTm
RT =54/857 =C4/CS7 =D4/DS57 =CYMM(BIL:D11)/3  |=MYMHO®(BA:DSESILESTI)/ELL
wTT *B85/857 «C35/CS7 »05/D57 SCYNMIBI2:D12}/3  |»MYMHOR(BS:D5;ES11:ES13)/E12
O HK =66/857 =C6/CS7 =06,/D57 <C/MM{BI3:D13}/3 | “MYMHOR(B5:D6,ES11:E513)/E13
COrnacosIMocTy
WC e Ko, COMacopanmocTv
»{CPIHAS(F11:F13] 40,58 =A17/817

CYOUMOCTY

Pucynoxk 29. IlonapHoe cpaBHeHHe 110 CTOUMOCTH (¢ (hopMy1aMHu)

[Tocrie BBINOJHEHUS BCEX IOMAPHBIX CPABHEHHH MATPHUIly HEOOXOIUMO
HOPMAJIM30BaTh. DTO BBIMOJHACTCSA MyTeM CYMMHPOBAHHS YHUCEI B Ka)JIOM
CTOJIOIIE W TOCJTEAYIOMIET0 JCJICHUS KaXJIOoro OJJeMEeHTa CToJIOIa Ha
MOJydEeHHYIO JUIA JTAHHOTO CTOJOIma cymMMy. Pe3ynbraThl JaHHOUM oOIeparuu
npescTaBieHsl B suelikax B11:D13 (cm. Pucynok 28, Pucynok 29).
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CrnenyroomumM maroMm TpeOyeTcsl BBIYUCIUTh 0ajul A KaKI0TO MpoAaBla
[0 KPUTEPHUIO OOIIEl CTOMMOCTU. JTH 3HAa4eHUs Noka3zaHbl B ctonoue E (cMm.
Pucynox 28). BunHo, 9T0 HAaWBBICIIMI CpPeIHHMN Oall IO TaHHOMY KPHTEPHUIO
nmMeet nocraBuuk HK.

3aBepmiB  HOPMAJM3alUI0  MAaTPHIBl, HEOOXOAWMO  BBIYUCIUTH
KO3 (PUIIMEHT COTJaCcOBAaHHOCTH U MPOBEPUTH ero 3HadeHue. lLlenp sToit
olepaldd COCTOUT B TOM, YTOObI YOEIUTHCS B COIVIACOBAHHOCTH 3aJlaHUsA
NpEeANoUTeHU B HMCXOAHOW Tabmuie. Hampumep, eciau mo KpuTepuio oOIIei
CTOMMOCTH 3aJlaHa sBHas MPEANOYTUTENBHOCTh mocTaBiuka RT mepen
noctaBiukoM WUTT m ymepeHHas nmpeanodTuTensHOCTh noctaBmuka UTT mo
cpaBHeHuto ¢ nocrasmukoM HK, To npu cpaBHenun nocraBmmkoB RT m HK
3aJaHUE OJMHAKOBOW MPEAIIOYTUTEIBHOCTH NPHUBEIET K HECOTIIACOBAHHOCTH,
eme OoJblIas HECOTJaCOBAHHOCTb BO3HMKHET MpH YykasaHuu, uyto HK
npeanoututenbiedt RT (cm. Pucynoxk 30).

RT > UTT
UTT > HK
HK > RT (!)

Pucynoxk 30. Ciry4aii Hecor;1acoOBaHHOMH OLleHKH 110 KPUTEPHIO

Boeruucnenue ko3gppuumenTa cormacoBaHHOCTH COCTOUT U3 TPEX ATAIMOB.
1. BeluucnisieTcss Mepa COrJiaCOBaHHOCTH JIJISI KKI0M aJIbTE€pHATHUBHI;
2. Omnpenensiercs uaaekc corijacoBanHoctu (MC).
3. Beruucnsiercs kodphuIMeHT coriiacoBaHHOCTH, Kak oTHomenue MC/UP,
rae UP — unaekc panaoMusanm.

Jlns  BeuMciaeHWss Mepbl cornmacoBanHocth B MS  Excel MoxHO
BOCIOJIb30BaThCs  (yHkumer  ymHoxkenuss wmatpury, MYMHOX. Kak
nokasbiBatoT Pucynok 28 u Pucynok 29, nns nocraBiuka RT cpennuii pedTHHT
Kaxaoro nocraBumka (sueiiku E11:E13) ymMHOXkaeTcss Ha COOTBETCTBYIOIIEE
KOJIMYECTBO OaJIOB B TMEPBOM CTpoKe cpaBHeHUs (sueiiku B4:D4), atm
IIPOU3BEIAECHUSI CYMMUPYIOTCS, U CyMMa JEJIUTCS Ha CPEAHUN PEUTHHT IIEPBOTO
noctaBiuka (siueiika E11). AHanoruuHeie BBIYMCIEHUS OCYIIECTBISIOTCS JIS
anpTepHatus UTT u HK. B wupeansHOM ciydyae Mepbl COTJIaCOBAaHHOCTH
JOJKHBI OBITh PaBHBI YHMCIY BO3MOXHBIX aJbTEPHATHB (B paccMaTpUBacMOM
ciydyae — 3). Jlns BBIYMCIIEHMS] MHIEKCAa COTJIACOBAHHOCTU OIpPEAeIIsieTCs
CpEIHsAsI MEpa COINIACOBAHHOCTH BCEX TPEX AJbTEPHATHB, U3 HEE BBIYUTACTCS
KOJIMYECTBO ajbTEepHATUB N u pe3yapTar aAenutrcs Ha (N—1). Huaekc
cornmacoBanHoctn MC moxkasbiBaeT Pucynok 28 B siueiike Al7, ero 3HaueHue
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pasHo 0,001. Ilocnennuii 3Tan onpeneneHus kodphuireHTa coriacoBaHHOCTH
3akmmrouaercs B aenennu UC Ha unaeke pangomusanuu P, 3HaueHus KoToporo
JUIS Pa3IUYHbIX 3HAYEHUW N BBIUMUCIAIOTCA B Meroge MAW cnennanbHbIM
o0pa3oM, KaKk HMHJIEKC COTJIACOBAHHOCTH JISI KOCOCHMMETPHYECKHX MAaTpPHII.
3HadyeHHs] TSI UCIOJIb30BAaHUS B pabOTe MPUBEACHBI B TaOJNMIE HUXKE

(cMm. Tabawuma 3).

Tabauna 3. 3HavyeHHs1 MHIEKCA PAHIOMU3aALNHU
3HaueHHne

n HHAEKCca

PaHIOMH3AIUH
0,00
0,58
0,90
1,12
1,24
1,32
1,41
1,45
1,51

O oo N OO B~ WN

(BN
o

KoaddurmenT cornmacoBaHHOCTH CpaBHEHUS MO KPUTEPUIO CTOUMOCTHU
3arnucal B stueiike C17 u pasen 0,002.

B cnyuae a0OConOTHOM  COTJIaCOBAaHHOCTH — TPEANOYTEHUN  Mepa
corjacoBaHHOCTH Oyner paBHa 3, cienoBareiabHo, UC OyayT paBHBI HYIIO, U
KOd(PPUIIMEHT COIIACOBAaHHOCTH Takke OyaeT paBeH Hymwo. Eciu 3TOT
kodpdunment caumkoMm Benuk (Oosbmie 0,10 mo ouenke CaaTu), 3HAYMT,
MEHeKep ObUT HEAOCTAaTOYHO IOCJIENOBATENIEH B CBOMX OIICHKAX, MOITOMY
CleAyeT BEpHYThCS Ha3aJ W MEPECMOTPETh PE3YJbTaThl MOMAPHBIX CPABHEHUN
(B OOJBIIMHCTBE cCllydaeB OOHAPYKHMBAETCS DdJEMEHTapHas oOImuOKa, W
KOA(D(PUITMEHT COTIACOBAHHOCTH CUTHAIM3UPYET O €€ HATUYIHH ).

[Tocne cpaBHEHUS IO CTOMMOCTH aHAJIOTUYHBIE CPABHEHUS JIOJKHBI OBITH
MPOU3BEACHBI TI0 OCTAJIBHBIM TPEM KPUTEPHUSIM. ITO MOXKHO CHAENATh, TPUKIBI
CKONMUpOBaB pabounii Juct «CTOMMOCTB», CO3/laB TE€M CaMbIM TpPH HOBBIX
paboumnx JmcTa, a 3aTeM HaJA0 NPOCTO HM3MEHHUTh IMapaMeTpbl MOMAPHBIX
cpaBueHui (cMm. Pucynok 31, Pucynok 32, Pucynok 33). Bo Bcex cimyuasx
3HaueHUA KO3 UIIMEHTAa COTIACOBAHHOCTH 3aKIIIOYEHBI B mipenenax ot 0 1o
0,047, aTo 03Ha4aeT, uro Hukomnait IlerpoBry ObLI TOCTATOYHO MOCIIEI0BATEIICH
B CBOMX OIeHKax. Kpome TOoro, MOXHO 3amMeTuth, 4to KommaHus WTT
oKazajach Jyuiied mo kpureputo oociyxkuBanus, RT u UTT — nydmme 1o
Kpurtepuro cioxkHocTd, & UTT — nyummas mo Kpurepuro azanTUupyeMOCTH.
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WcnonbioeaHue MAW. CpaBHEHHE aNLTEPHATHB NO 0BCAYHUBAHMIO

lNonapHoe cpasHEHHE

RT WTT HK
1,000 0,500 6,000
2,000 1,000 8,000
0,167 0,125 1,000
3,167 1,625 15,000

Hopmanusayma

RT WTT HK CpegHee | Mepa cornacoBaHHOCTH
0,316 0,308 0,400 0,341 3.020|
0,632 0,615 0,533 0,593 3,032
0,053 0,077 0,067 0,065 3,003

= =g ( .
,_.cl.rocl--.lmlﬂ.h-wup_-

=
]

=
w

=
-

[=
[}

CornacoBaHHOCTL

=
o

Hp Koad. CornacoBaHHOCTH
0,580)

=
~l

H 4+ M| CroMMOCTE.

Wcnonszosaiue MAW. CpasHEHUE aNbTEPHATHE MO 3PrOHOMHYHOCTH

lNonapHoe cpaBHenue

RT WTT HK
1,000 1,000 5,000
1,000 1,000 5,000
0,200 0,200 1,000
2,200 2,200| 11,000

Hopmanusayua

RT WTT HK CpenHee | Mepa cOrnacoBaHHOCTH
0,455 0,455 0,455 0,455 3,000
0,455 0,455 0,455 0,455 3,000
0,091 0,091 0,091 0,091 3,000

CornacoBaHHOCTE

Hp KHoad. CornacoBaHHoCTH
0,580

Pucynoxk 32. [lonapHoe cpaBHeHHe 110 3PrOHOMHUYHOCTH

Wcnonszosanme MAW. CpaBHeHMe ansTEPHATHE NO afaNTHPYEMOCTH
lNMonapuoe cpaBHeHue
RT UTT HK
1,000 0,250 3,000
4,000 1,000 6,000
0,333 0,167 1,000
5333 1,417 10,000

(=R = R [ R TE R R

Hopmanusauma

RT WTT HK CpegHee | Mepa cornacoBadHOCTH
0,188 0,176 0,300 0,221 3,040
0,750 0,706 0,600 0,685 3,109
0,063 0,118 0,100 0,093 3,013

CornacoBaHHOCTb

Koag. CornacoBaHHOCTH

Pucynok 33. IlonapHoe cpaBHeHHeE 10 A1aNTHPYEMOCTH
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Onpeaenenue BecoBbIX KOIPPUUMEHTOB KpUTEPUEB
Ha BTOpOM 3Tamne A0MKHBI OBITH OCYIIECTBICHBI aHAJIOTUYHBIE MTONApHbIE
CpaBHEHHUs i1 OMpefelieHuss BecoB KpurepueB. I[Ipoiecc aHamorudex
CPaBHEHHIO aJbTEPHATHUB IO KPUTEPHUSIM, OJHAKO B JIaHHOM Ciydae
CPaBHHUBAIOTCSI MEXAY CO0OW KpUTepuu. DTH JCHCTBHUS B paccMaTpUBAEMOM
IpHMepe BBIMOIHAIOTCS Ha paboueM jucte Beca (cm. Pucynok 34).
E D E F

WUcnones2oeadme MAW. CpagHeHHe aNbTEPHATHE N0 a0aNTHPYEMOCTH
MonapHoe cpaBHEHUE

CToMmocTb OBCNYHMBAHWE |IPrOHOMHUHOCTE|ADANTHDYEMOCTH)
Crommocts 1,000 6,000 0,500 3,000
OBCnyHHMBaHWE 0,167 1,000 0,125 0,333
JProHOMHWYHOCTD| 2,000 8,000 1,000 5,000
ApantupyemocT| 0,333 3,000 0,200 1,000
Cymma 3,500 18,000 1,825 9,333

(1= =< R R = R B B N

Hopmanuzauua

CrommocTb OBCAYHHMBAHWE |IPrOHOMHYHOCTE|ALANTHRYEMOCT| CpenHee Mepa cornacoBaHHOCTH

CToMMOCTb 0,286 0,333 0,274 0,321 0,304 4,071
OBcnyMBaHne 0,048 0,056 0,068 0,036 0,052 4,011
IProHOMWUYHOCTD 0,571 0,444 0,548 0,536 0,525 4,087

S8 ANanTHpyeMOCTH| 0,095 0,167 0,110 0,107 0,120 4,023

CornacoBaHHOCTb

Koad. CornacoBaHHOCTH
0,021

M 4 » M| Crommocte - O6cnykuBadke . 3proHoMuyHocTe - Apnantupymocts ML
Pucynok 34. KodygpuuueHT corjiacoBaHHOCTH /1J151 BECOB KPUTEpHEB

Oxa3zanoce, 4TO IMOKa3aTellb SPrOHOMHUYHOCTH HMMEET HAuOOIBIINN Bec
(0,525 B sueiike F14), 3a aum uget croumocts (0,304 B suetike F12). Mepsi
COTJIACOBAaHHOCTH OKa3aJHCh ONM3KU K 4, TOITOMY MHACKC COTJIACOBAaHHOCTH H
KO3((PULIMEHT COrTACOBAHHOCTU OJIM3KU K HYIIO.

[Tocrmeauuii mar COCTOMT B BBIYMCIICHWW B3BEIIEHHBIX CPEIHUX OIEHOK
IUTSL KQKIOTO BapHaHTa PEIICHHs M IPUMEHEHNH MOyYSHHBIX PE3yIbTaToOB IS
NPUHSATHS PEIICHUS O TOM, Y KakKoro IOCTaBIIMKa OyAeT KYyIUIEHO HOBOE
POrpaMMHOE 0OECTICUCHHE.

HToroBmlii BLIOOP aJIbTEPHATUBBI

3aKTrOYnTENbHBIC BRIYUCIICHUS clenaHbl Ha ymcte Beibop (cm. Pucynoxk
35, Pucynok 36). Ha ocHoBaHMM MOJyYE€HHBIX PE3yJIbTaTOB MOXHO CHEIaTh
BBIBOJI, uTo KommaHus RT c¢ moxazarenem 0,378 (sueiika C8) HECKOJIBKO
npeBocxoauT kommanuto UTT, umeromyto nokazarens 0,376 (sueiika D8), a
komnanus HK oT HuX 3aMeTHO oTcTaja, uMes nokaszareib 0,245,



WcnonszoeaHue MAM. WToroeeli BeiGOp ansTepHATHELI
PesynbTatkl CpaBHEHHA

RT
Croumocte 0,304 0,315
OBCnyHMBaHHE 0,052 0,341
N SProHOMHYHOCTD 0,525 0,455
P A0anTHpyemMocT| 0,120 0,221
BaBelleHHbIe|
OLEHHH

0,378

9
H 4 » M| CroMMoctb 0bcnyx1BaHue 3ProHoMUYHOCT

Pucynok 35. UTOroBblii BLIGOP a1bTEPHATHBBI

CTCwCTR »CTommorTnlEll »CYOmmocTolE1) [ »CrowmncTalE1d

OScrymmsssne = =OSCpywaanwe [ELL =O6cywsanue lE12 =O6cmywmsannelE13
IPCOHCANTMOCT Y S3OrOMcMaOCTn ELL S3pC0MoMmeocTE ELD SIPrOMOMITMOCTH I ELD
ADMTTHIVEMECTS wALMTHEYMOCTRIELL =ALMTMPYMOCTRIELD | mAfEOTHpYMOCTRIELS

CYMMBPOMIN(BLENCECT)  |=CYMMITPOM L 3B{BABT;EAET) J

e Eea | Butop 400

Pucynok 36. UTorosblii BbIGOP ajibTepHATHBBI (¢ (hopMy1aMn)

Jumepamypa

1. Ilerposckuii A. b. Teopust npunsaTusa pemennii — M.: M3naTensckuii LeHTp
«Axkanemus», 2009 .— 398, [1] c.: ui.

2. Taxa X. Beenenue B uccienoBanue onepanuii. — M.: Bunbsmc, 2005. —
912 c.

3. Myp Hx., Yanepdopna JI. u ap. xoHOMHUYECKOE MOeupoBaHue B MS
Excel. — M.: Buibsmc, 2004. — 1024 c.



48

JIABOPATOPHAS PABOTA Ne 3

IIpuHsTHE pElIEeHU B YCIIOBUSIX PUCKA

Obuwue ceedenus

ean padoTbl

— Hay‘-II/ITLCH pemaTrs 3aga49 IIPHUHATHUA MHOTI'OKPHUTCPpHUAJIbHBIX peHIeHI/Iﬁ B

YCIIOBUAX PHUCKaA C UCITIOJIB30BAHUCM METOAAa ICPCBLCB pemeHI/Iﬁ;

— HayuuTbcst mpuHMMaTe MHOTOKPUTEPHUAIIBHBIE PEIICHHS B YCIOBHAX

pHCKa C MCIIoNIb30BaHueM rakera MS EXxcel.

ILl1aH BBINNOJIHEHUSA

1.
2.
3.

N3y4nuTh TEOPETUUECKYIO YaCTh;
[TosryunTs 3aaHKE IPENOJABATEINS;
Brimonauts 3aganue 1:
3.1.ITocTpouts AepeBO NPUHATHUS PELICHUN UITN TaOIMIIBI TIATEXKEH;
3.2.BriOpaTh  KpuTepuu  OIEHKM KauecTBa  pelleHus (Hampumep,
MaKCUMU3AIHs MPUOBUTH WM MUHUMU3AIINS 3aTpaT);
3.3.01eHUTh TIONE3HOCTh Ka)XJOTO M3 BapHAHTOB pPEIICHUH W BBHIOPATH
HAWITy4Ilee PEIIeHHE;
3.4.Ilpoananu3upoBaTh YyBCTBUTEIHHOCTH MOJTYYSHHOTO PEIICHHUS,
Brimmonauts 3amanme?;
4.1.1loctpoeHre COOCTBEHHOM (DYHKIIMU TMOJIE3HOCTH (B BHUIE rpaduka B
MS Excel). Jluama3oH [O€HEXHBIX CyMM BbBIOpaTh IO  CBOEMY
YCMOTpPEHHUIO;
4.2.]1ns cpaBHEHHS, HA TOM XK€ TpauKe MOCTPOUTH MPSIMYIO, OTPAKAIOIIYIO
HENTpajIbHOE OTHOIICHUE K PUCKY;
4.3. Ananu3 nojay4yeHHO! (GyHKIUMHU Ha MPEAMET OTHOIICHHUS K PUCKY;
CocrtaButh OT4€T 1O sabopatopHOil pabote. OTUET MAOMKEH WMETh
CIIEYIOILYIO CTPYKTYPY:
5.1. TUTYNBHBIA  JIUCT, KOTOPBIM JOJKEH COJepkKaTh  CJICAYIOIIYIO
uH(pOpMaIHIO:
5.1.1. HazBanue yHuBepcutrera W  Kadenpsl, OTBETCTBEHHOM 3a
TUCIATUTUHY;
5.1.2. 3aronoBoK — HOMEp M Ha3BaHKE JTaOOPATOPHOM padOTHI;
5.1.3. Iloa3aroao0BoK — HOMEP BapuaHTa U HOMeEpa 3aj1ay;
5.1.4. ®UO u AOIKHOCTHU CTYAECHTA U MIPENOAaBaTels;
5.1.5. «r. Cankt-IlerepOypr, 2012 rony;
52.01yér 0 pemieHWH 3amaHus 1, coAepKalMii  Ciemyromee
uH(GOPMAIIMOHHOE HAMOJIHEHHUE:
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5.2.1. ®opMynHpoOBKa HHIUBUAYAJIBHOTO 3aIaHNUS;

5.2.2. JlepeBo NPUHATHS PEIICHUS U TaOIHUIA TIIaTekKeH;

5.2.3. CHUMKK 3KpaHa MOHHTOpA, COAEpXKAIIHe pPe3yJabTaThl PacyeTOB
npuObLIE (3aTpaT) BO3MOXHBIX HCXOJOB, B COOTBETCTBUU C
«IIEPEBOMY;

5.2.4. AHanu3 4yBCTBUTEIBHOCTH MPUHATOTO PEIICHUS;

5.2.5. BeiBogsl 0 BBIOpaHHOM BapHaHTE pELICHUS M O pe3yiabTaTax
aHan3a;

5.3.01uér o0 pemeHuu 3amaHus 2, coaepkammi WHGOPMAIMOHHOE

HAIOJIHEHHE, aHAJIOTUYHOE OTYETY O pellieHuH 3aanus 1:

5.3.1. ®opmynHpoBKa HHIAUBUAYAJIBHOTO 3aIaHNUS;

5.3.2. JlepeBo MpUHSATHUS PEIICHUs U Ta0IUIa TUIaTeKEH;

5.3.3. CHUMKHU 5KpaHa MOHHUTOpA, COAEpXKalllue pe3yibTaTbl PacuyeToB
npuObLIeH (3aTpaT) BO3MOXHBIX MCXOJIOB, B COOTBETCTBHHM C
«IEPEBOMY;

5.3.4. CHUMOK »5KpaHa C TIOCTPOCHHOH Tpauiecku COOCTBEHHON
(GyHKIIMEH TONEe3HOCTH U BBIBOABI, Kacalollfecss COOCTBEHHOTO
OTHOIIIEHUS K PHUCKY;

5.3.5. BeiBogsl 0 BBIOpaHHOM BapHaHTE PEIICHUS U 00 OTHOLIEHUH K
PUCKY Ha OCHOBaHUHU (YHKITUH TTOJIE3HOCTH.

Teopemuuecr«m yacmos

K 3amauam npuHATHS PEIIEHUH B yCIOBUAX PUCKA, OTHOCSTCS 3aJayH, B
KOTOPBIX HMCXOJHBIE JaHHBIE MOXHO OIMCAaTh C ITOMOIIBIO BEPOSITHOCTHBIX
pacnpezeneHuii. B mooOHBIX MOAENSAX TEPMHUH PUCK MMEET CMBICI HAJIWYUS
HECKOJIbKMX HCXOJOB, OJHUM M3 KOTOPBIX paccMmaTpuBaroTcs OoJjee
IPEANOYTUTEIBHBIM APYTHM.

Ecnu pemenue npuHUMAETCss B YCIOBHUSX pPHUCKAa, TO CTOMMOCTH
IbTEPHATHB OMUCHIBAIOTCS BEPOSITHOCTHBIMU PACIIPEACICHUSIMH, T.€. IPUOBLIH
(3aTpatbl), CBs3aHHAs C KaXIbIM aJlbTEPHATUBHBIM PpELICHUEM, SIBISETCS
CIly4ailHOM BeNWYMHOW (BEPHYT WJIM BEPHYT KPEOUT: B OJHOM CJIy4yae Mbl
NOJIyYMM TpUObUIb, B JIpyroM — YyObITKH). [loaTOMy B KauecTBe KpUTEpHs
IOPUHATHS PEICHUs B CIIy4ae CIy4alHOTO COOBITHUS HCIOJNb3YETCA OXKHIAAEMOE
3HAYEHWE CTOMMOCTHM — MaTeMaTH4ecKoe oxkujaaHue M. Bce ampTepHaTHBBI
CPaBHHUBAIOTCSI C TOYKH 3pPEHHUS MaKCUMHU3ALWU OXUJAEMOW MpHUObUIM HWIU
MUHHAMH3ALUU OKUTAEMBIX 3aTparT.

Pemenue nmpocroro aepesa

PaccMmoTpum nporiecc pelieHus 3aa4u B YCIOBUSIX PUCKA HA TIPUMEDE.
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st punancupoBanust npoekrta [Ipeanpusaruio HyHO 3aHSITh CPOKOM Ha
onuH rojn 15 muH. py0. /i 3TOro HayanbHUK (MHAHCOBO-PKOHOMHYECKOTO
otnena obpamaercs B bank. bank moxet gath kpeaut [Ipennpustuto nox 15%
TOJIOBBIX WJIM BJIOXHUTH T€ K€ JEHBbI'U B pyroe neno co 100%-HbIM BO3BpaToM
cyMMbl, HO 1ToA 9% ronoBeix. [locne aHanM3a CTaTUCTUKHA MPOIUIOTO OIBITA
KPEAUTOBAaHUS, KpEOUTHBIM crneunanuct banka onpenenun, uto 4%
aHAJIOTMYHBIX KJIMEHTOB KPEIUT HE BO3BPALIAIOT.

Kak noipkeH mocTynuTh KpEAUTHBIA CHENUAIUCT baHKka B CHOKUBILICUCS
CUTyallMM: KpenuToBath [IpeanpusiTie wiv BI0KUTh CPEACTBA B APYroe Ae10?

IHocTpoenue nepeBa pemieHUn

OnHuM #W3 METOJOB pPEUIEHUs 3aJayd B YCIOBHUSX PHUCKA SIBISETCS
UCIIOJIb30BAaHUE JEPEeBbEB pelleHuil. JlepeBbsi pelleHuil coaepxaT B cebe
uHdopmaruio o xoae npuHatus pemeHuit JIIIP u o ciaydailHeIXx cOOBITHSIX,
MPOUCXOJAIINX TIOCTE TMPUHATUSA peleHuid. JlepeBo, COOTBETCTBYIOLIEE
MIPEICTABIICHHON 3a/1aue, OyAeT BRITJISAACTh TaK, Kak oToOpaxaeT PucyHok 37.

3aém ynnauen ‘ 17 250 000

Kpeawt nog 15%

WHeecTuposanne
noa 9%

<> 16 350 000

Pucynok 37. llpumep 1 — nepeBo pemeHuni
Ha cxeme nepeBa pelieHui HCTIOIB3YIOTCS CISAYIOIEe 0003HAYCHUS
Y3JI0B:

1. VY3en nepeBa B (opme KBajpaTa (D) — mnpunstue peuienust JIITPowm.
[ToTomMKaMu y371a MPUHSTHS PEIICHUS Ha ACPEBE SIBISIOTCS abTCPHATHBBI,

a .
2. ¥Y3en nepeBa B (hopme OKPY>KHOCTH (\_)) — JTO CIIy4ailHbIe COOBITHUS.
[ToToMKaMu  CIIy4alHBIX  COOBITHUN  SIBISIIOTCSI  BO3MOJKHBIE — MCXOJIbBI
CJIy4aitHOTO COOBITHS;

3. ¥Y3en nmepeBa B ¢opme pomba (O) — TEepMHUHAIbHBIN y3€ll JepeBa,
BO3MOKHBIM KOHEYHBIM MCXOJ CUTyallMH NPUHATUA pelieHus. JJaHHbI y3en
HE UMEET IIOTOMKOB.

YucneHHbIe 3HAYCHUS KOHCUHBIX HCXOOO0B IMPOCUYUTBIBAIOTCA, HAYMHAA C
TCPMHUHAJIBHBIX Y3JIOB ACPCBaA IO HAIIPABJICHHIO K OCHOBHOMY Y3J1y TadK, KaK
ITIOKa3aHO JaJIce:

Pezynomam A1 = 15000000 + 0,15 * 15000000 = 17250000
Pesynomam A0 = 0
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Pezynomam B1 = 15000000 + 0,09 * 15000000 = 16350000

YucTelid JOXO0/, MOIyYaeMblid B Cllydae BIOOpa aJbTEPHATHBBI A

Moasams saen = (17250000 * 0,96 + 0 * 0,04) - 15000000 = 16560000 - 15000000
= 1560000

Br16op ansrepHatuBsl b naer:
M oasams saen = (16350000 * 1,0 — 15000000) = 1350000

HOCKOJIBKy O)KI/II[aeMBIﬁ YHUCTBIN JOXO0J OoubIIIe AJIs1 aJIbTCPHATHUBBLI A, TO
TD€6VCTC}I IIPUHATH PCHICHNUEC — BBIJAATHh 3aCM.

AHaau3 YYBCTBUTCJIBHOCTH PCIICHUSA

Pemienusi, nmpuHuMaeMble B YCIOBUSIX PHCKA, OYEBUIHO, 3aBUCIT OT
3HAQYEHUN  BEPOSATHOCTEM  HMCXOAOB. YyBCTBUTENBHOCTb  PEIIEHUS  OT
BEPOSTHOCTEM  OMpeAeNsieTCss  BEJIMYMHOM  JIOMyCTUMOIO  W3MEHEHUS
BEPOSTHOCTEM HCXOJOB COOBITUM, C KOTOPHIMH CBS3aHO NPUHUMAEMOE
pelieHre. 3HaTh, HACKOJIBKO PEIICHHE YYBCTBUTEIBLHO HEOOXOIUMO, YTOOBI
MOHMMATh HACKOJIBKO MOKHO TOJIaraThCsi Ha MPOU3BOIUMBINA BHIOOD.

[Ipoananu3upyeM 4YyBCTBUTEJIBHOCTh B TOJBKO YTO pPacCCMOTPEHHOM
npuMepe. OXu1aeMble YUCTBIC I0XO0JIBI B Y311aX A U b 1oBoJIbHO Onu3ku: 1,56 u
1,35 muH. py0. BeiGop perieHust 3aBUCUT OT 3HAYEHUSI BEPOSTHOCTEH. AHamu3
YYBCTBUTEJIIBHOCTU TO3BOJIAET BBIYUCIUTH Pa30pOC BEPOSITHOCTEH, B paMKax
KOTOPBIX HE MEHSIETCS BBIOOD.

O6o03HaYMM BEPOSTHOCTH HEBO3BpaTa 3aiiMa yepe3 P. Torma Bapuant A
JaeT YUCTBIA JOXO:

17250000*(1-p) + 0*p — 15000000 = 2250000 — 17250000*p

Bapuant b npunocut unctbiii 1oxon 1350 000 py6.
YpaBHUBaHUE YUCTOTO A0X0Ja A U b MO3BOJISIET ONPEACTUTD, TP KAKOU
BEPOSTHOCTHU | pelIeHUs: OyayT UMETh PaBHYIO MOJE3HOCTh:

2250000 — 17250000*p = 1350000 => p = 900000/17250000 = 0,052

Pesynbrat p=~0,05 okazancsi 61u30K K p=(,04, 9TO TTOKa3bIBACT CUIBHYIO
YyBCTBUTEIBHOCTh pE3yJibTaTa BBIOOpA pEIICHHUS K pacueTaM BEIMYHUHBI
BEPOSTHOCTH.



52

Pemenne nepesa B MSEXxcel

PaccmoTpum pemnieHue 0oJiee CIIOXKHBIX 3ajlad MPUHSITUS PEIICHUN B
YCJIOBUSIX PUCKA Ha HOBOM mpumepe. [l pemenns Takux 3ajad mpeajiaracTcs
ucnojns3oBath MSEXcel.

HebGonpimas oBomiHas JaBKa €XEHEAETbHO 3aKymaeT U MpoJacT
pas3TuYHBIC OBOIIM W (PPYKTHI, B TOM 4YHCIIe MOMUIOPEI. CTOMMOCTh 3aKyIKH
dimuKa noMugopoB coctapisger 1500 py0., mpuObUIL OT MPOJAXKU SIUKA —
2400 py06. CratucTrKa UCCIIEeIOBaHUS CIIpoca MpUBEICHA B TAOIUIIE.

Taoauna 4. [Ipumep 2 — HeeJbHBII CIPOC HA TIOMUAOPHI B OBOLIHO¥ JIaBKe

HeaeabHbii
CIpoc ANKOB, | BeposiTHOCTH
IIT.
11 0,4
12 0,4
13 0,2

Ecnu 3akymuieHHBIA STUK OCTAJICS HEMPOJAaHHBIM, JIaBKa HECET YOBITOK
1500 py6. OnpenenuTs pa3Mep 3amaca, KOTOPbIH 1e1ecoo0pa3Ho (GopMUpPOBaThH
B Hayalie Hejelne JaBke. VMI3MEHUTCS 1M pelieHue, eclii HeyTOBICTBOPCHHBIN
crpoc kiaueHTa Oyaet oueHeH B 1350 py6.?

JlepeBo pelieHni, COOTBETCTBYIOIIEE 3a7a4e MPECTABICHO MOKA3hIBAET
Pucynox 38.

(13:0.2)

<

Cronso ALMKos
3axynarn?

(11:04)

> —T12.04)

<>
%
O
<>
%
(13 uzf@
Pucynoxk 38. IIpumep 2 — epeBo pelieHnii Npy 3aKynKe NOMHI0POB B OBOIIHOM JIaBKe
JlaHHOE JIepeBO MOXHO PEIIUTh, UCIOJIB3Ysl Tabmuisl Excel. Mtorosyro
Tabnuiy pemrenus 3agaun B Excel oroOpaxaer Pucynok 39 (cm. makowce ¢haiin
«JIP3.I[Ipumep.XIs»).
OxugaemMplii YUCTBIA J10XO0J MaKCUMAJIEH MpU BbIOOpE ajbTEepPHATHBHI A
9900 py6. CyderoMm 1mTpadoB 3a HEYAOBJIETBOPEHHBIM  CIIPOC

MaKCUMaJIbHBIA YUCTBIA JOXO JaeT anbTepHatuBa b — 9570 pyo.
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3akynAeHo, wr 9]
uMCTbIi g onog,
y4eTomM

BepoaTHOCTB
Heyposn. Cnpoc,
Omuna aemblii
OHng aemblit
YMCTbIN f0XOg, €
Heya0BA. cnpoca

(11, 0.4)

o
S
=]

12, 0.4)

(=]
P
[

(13:0.2)

HHUE

11

(11:04)
12 12:0.4)
5 O

(11:0.4)

:

(12, 0.4)

(13:0.2)

JlepeBbH C HCCKOJIBKUMH TOYKAMHU NNPUHATHUHA PCIICHUSA

bonee crnoxHble 3amauM TPUHIATHS PEIICHWA B YCIOBUAX pPHCKa
XapaKTEPHBI OOJBIIMM KOJMYECTBOM Y3JIOB TMPUHATHS PEIICHUS B JICPEBE.
Bo3pMEM nmomosiHUTEBHBIC YCIOBHS K MpUMEpY 1, 9TOOBI pacCMOTPETh XO
perieHus 3a1a4 ¢ HECKOJIbKUMU y371aMH TIPUHSITHS PEIICHU.

B nononnenue ycnoswuii mpumepa 1, 6aHK pemiaet BOMPOC, MPOBEPSITH JTU
KOHKYPEHTOCTIOCOOHOCTh KJIMEHTa, Mepe] TeM, KaK BblJaBaTh eMmy 3aéMm. 3a
poBepKy ayauTopckas gupma 6eper ¢ 6anka 80000 py6. T.o. mepen 6aHKOM
BCTAIOT JIBE TIPOOJIEMBI (JIBE 3a]]a4H IPUHSITHS PEIICHHUS]): TIEpBasi — MPOBOJIUTH
MIPOBEPKY WJIU HET, BTOpPasi — BBIJABATh MOCJIE MMPOBEPKHU 3aéM UITH HET.

Jlnst pereHust mepBoil mpoOJemMbl, OaHK cOOHWpaeT JOMOIHHUTEIIbHbBIE
JTAHHBIC. TIPOBEPSCT TMPaBUIBLHOCTh BBIJIABACMBIX ayJAUTOPCKON  (UPMOi
cBenenui. [{ns sroro BeiOupatorcs 1000 yenoBek, KOTOpble OB MPOBEPEHBI
ayJIMTOPaMH ¥ KOTOPBIM BIIOCIICJICTBUM BBIIABAIMCH CCYIbl. PekoMeHmanuu
ayJIMTOPCKOW (GUpMBI M (aKTHUESCKHI pe3yJbTaT BO3BpaTa BO3BpPAT CCYIBI
coaepxut Tabmuna 5.
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Taoauua 5. [Ipumep 3 — dakTuUeckuii pe3yabTaT BO3BpaTa CcCy/IbI JJIsl MPOBEPEHHbIX
ayJUTOPOM KJIHEHTOB

p B Ccyna Ccyna HE
CROMCH/AATIHHA cero BO3BpAallleHa BO3BpAallleHa
ayauTOpa MOCHe | KAHEHTO ”
NpOBEPKHU B 0J1"BO % 01750 %
KJIMEHTOB KJIMEHTOB
BrinaBath ccyny 750 735| 98 15 2
He BeinaBats ccyny 250 225| 90 25| 10
Utoro: 1000 960 | 96 40 4

Pewenue 3agaun npu HAJIMYUU JOMOJHUTEIbHON HHPOPMALIUA CBOIUTCS
K IIOCTPOEHUIO JIEPEBA U €TO PEUIECHUIO.

Jran 1. IlocTpoeHue nepeBa pemieHuin
JlepeBo pelieHwuid 1y mpuMepa 3 npuBeaeHo Hke (cM. Pucynok 40).

0.75

Mpoeeputs
e - 0.25

1

He nposepsats 16 350 000

0,96 17 250 000

0.04 0

A=15 000 000

1
@ . 16 350 000

Pucynox 40. ITpumep 3 — nepeBo peneHuii
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Jtan 2. Pemienune gepesa

CrmpaBa HaleBO IPOCTaBUM HCXOABI KaXKIOr0 M3 Y3JIO0B JepeBa B
JICHS)KHOM SKBHBaJIeHTE. JIFOObIC BCTpEUAIONIUECs PacXObl TPEOYETCs BBIUECTh
U3 O)KUJIAEMBIX JIOXOJI0B. TakuM 00pa3oM MmojacuuThiBacTCs BCE nepeBo. B y3max
NPUHATHS PEIICHUS BbIOMpAETCS BETBb, BEOyllas K HAWOOJBIIEMY U3
BO3MOYKHBIX ITPH JJAHHOM PEIICHUH 0KUACMOMY JT0XOY.

CHavajma pacCMOTpUM CiIydaiiHble CcOObITHS 5 W B, SBISIOIIUECS
CIIECTBUEM MPUHATHS peteHus 2 (Bvioasamo au 3aem Kiuenmy?).

Jloxon, o)kuaeMbid OT ucxonaa b:

M(B) = 17250000 * 0,98 + 0 *0,02 = 16905000

YUCTBIN OKUITaEMBIN TOXOI:

NM(E) = 16905000 - 15000000 = 1905000

Jloxon, oxxugaeMblid OT ucxoaa B:
M(B) = 16350000 * 1,0 = 16350000

YucTeIll 0KUJAEMBIN JOXOI:
NM (B) = 16350000 - 15000000 = 1350000

Hcxons 3 nocinenHux pacu€roB, HaMOOJEe PAIMOHAIIBHO TIPU MPUHSATUU
pemeHuss 2 SBISETCS ajdbTEPHATHBA BBIIATh 3aéM C HWTOTOBBIM YHCTHIM
oxkumaemMeiM goxoaom [ 905 000 py6., cOOTBETCTBYIOIIEE 3HAYEHUE UYKCTOTO
OKUAEMOT0 J0X0/a MPUHUMAET y3en 2.

AHAJIOTUYHO PAaCCUUTHIBAIOTCS CllydyaiiHbie coobiTust 1" u /J.

M(T) = 15 525 000
NM(T) = 525 000

M) = 16 350 000
NM(D) = 1 350 000

[Tpy puUHATHN pelIeHus B y3Jie 3 HanOoJiee palMOHAIBHBIM PEIICHUEM
OyZeT He BbIIaBaTh 3aéM, COOTBETCTBEHHO y3el nmpuHuMaeT 3Hadenue 1 350 000

pyo.
AHAJIOTUYHO pacCUUTHIBAIOTCA y3ibl E, /K u 4, npuHUMarONMe 3HAYCHUS

1 560 000, 1 350 000 u 7 560 000 py6. COOTBETCTBEHHO.

Teneps TpeOyeTcs BepHyThca K y31aM A u 1. Mcnonw3ys oxumaembie
YUCTBIE JOXOJbl B y3JIaXx 2 W 3, pacCuuTaeM MaTeMaTHYEeCKOEe OXXHUIaHUE IS
CITy4alfHOTO COOBITHS A:

M{(A4) = (1905000 *0,75) + (1350000 * 0,25) = 1766000
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Tak xak ayautopckas npoBepka ctouT 80000 py0., 0Ku1aeMblii YUCTHIN
JIOXOJ] COCTABHT:

NM(A4) = 1766000 - 80000 = 1686000

Tenepr ecTh Bce HEOOXOAWMBIC MaHHBIC, YTOOBI BBIIBHTH HamOoOJee
pannonanpHOe pemeHue B y3ne 1 (Joawcen nau 6amx 60cnonv3o8amvcsi
ayoumopckou nposepkou?). B 3TOM y3jie MakCUMalbHOE MaTEMaTHYE€CKOE
oxkunanue — 1 686 000, mosTomMy moJDKHA OBITH BEIOpAaHA BETBB C IIPOBEPKOM, a
aIbTEPHATHBHAS BETBb MEPEUEPKUBACTCH.

Huxe npuseneno peménnoe aepeBo (cM. Pucynok 41).

098 17 250 000
1905000 77
&

| 905 000

350 000

0 000

350 000

.
HE NpoBepaTL i

7 250 000

®—<>| 350 000

Pucynok 41. Ilpumep 3 — peménHoe 1epeBo

HOCTpOBHI/Ie I/IHI[HBHI[yaJILHOﬁ (l)yHKIII/I]/I MMOJIE3HOCTH

B npenpiaymux npuMepax IUIaTEXKH BBIPAXKAJIUCh B BUJIE JCHET.
3ayacTyl0 BO3HUKAIOT CUTYyallMd, KOTJIa NPU aHaJM3€ CJIEAYeT HCIOIb30BaTh
MOJIE3HOCTh PEIICHUs, a HE BEJIUYMHY pEAbHBIX JCHEXKHBIX IaTexxken. [[is
npuMepa NpeanoNoxKuM, 4To cyuiecTByet manc 50 Ha 50, uro naBectunus B 20
MAH. pyb. WIA TpUHECET NPUOBUIL B 40 mau. pyb., Wik OyIeT MOJHOCTHIO
notepsiHa. COOTBETCTBYIOIIAS 3TOMY YCIOBUIO OKUaeMasi MPUObLIL paBHA:
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40*0,5-20 * 0,5 = 10 man. pyo.

XOTs 0’KHMJIaeTCsl MPUObUTH B BUE YHCTOTO JI0XO/A, PAa3HbIE JIOAU MOTYT
IIO-Pa3HOMY MHTEPIPETUPOBATH NOJYYEHHBIN pe3ynbpTar. MHBecTOp, KOTOPBIN
UJICT Ha PUCK, MOKET BJIOXKUTH JCHBIU, YTOOBI ¢ BEPOITHOCTHIO 50 % monyuuTh
npuObLIb B 40 man. py6. Hao60poT, OCTOPOKHBIA MHBECTOP MOXKET HE 3aXOTETh
puckoBatb norepeut 20 man. pyo.

OnpeneneHre MOJE3HOCTU ABISIETCS CyOBEKTUBHBIM. OHO 3aBUCHUT OT
WHIMBHUIYaJIbHOTO OTHOIIEHUS K PHUCKY. PaccMOTpuM, Kak MOXKHO MOCTPOHUTH
GYHKUHIO TOJE3HOCTH, OTPAXAIOILIyl0 COOCTBEHHOE OTHOIICHHE K JCHbIam,
HaIpUMeEp, K pPUCKY BBIMTPATh UM IPOUTPATH OMPEACICHHYIO CYMMY.

B npumepe, mnpuBeACHHOM BbILIE, HAWIyYIIMHd IUIaTEX paBeH
40 man. py6., a Hauxyamui — (—20) man. py6. Y CTaHOBUM IIKAITy MOJIC3HOCTH
11, wamensitornytocs ot 0 10 1, roe O cootBercTByeT mojesnoctu (—20), a 1 —
40, t.e. 11(-20) = 0 u [1(40) = 1. 0 u 1 xak TpaHMIIBI [IKAJbl BHIOPAHBI IS
ynooctBa. Hanbomee gacto mkamy Hopmupytot ot 0 1o 1 wim ot 0 mo 100.

Eciu  ornHomenune JIIIP OecnpuctpacTHO K pHUCKY, TO Tpaduk
pe3yapTUpyloled  (QYHKIHUM  TIOJIE3HOCTU  SBJISIETCA  NPSMOM  JIMHUEH,
coenunstonier Touku (0; —20) u (1; 40). B stom ciydae rpaguk (yHKIHH
MOJIE3HOCTH COBIAJAET C rpa)UKOM JIEHEXKHOM OLIEHKHU pe3yJIbTaTa.

B pasnuyHBIX peanbHBIX CHUTyalusX (QYHKIUS TOJE3HOCTH MOXKET
NPUHUMATh COBEPIIECHHO pa3Hblii BHI. Hinke wimroctpupyercss BUI GyHKIHH
MOJIC3HOCTH [Tt TpeX MHAUBUAYYMOB X, Y 1 Z (cM. Pucynok 42).

1,0
-10 | +10 &
Y
-]
N
z
m 05F
<
5
: Z
0 1 ]
-20 +20 +40

MJIH. py6.
PucyHnok 42. ®yHkuusi noje3HoCTH A unausuayymos X, Y, Z
X OCTOpPOK€H M HE CKJOHEH K PHCKY, TaK Kak IMPOSBIAET OOJIbIIYIO
YYBCTBUTEJIBHOCTh K MOTEpE, YEM K MPUOBUIU. DTO ClEAYyeT U3 TOTO, YTO IS
uHauBuayyma X npu usMeHeHuu B 10 amn. py6. BOpaBO W BJIEBO OT TOUKH,
cooTBeTcTBYtoIIer O pyOnei, yBenrueHne mpuObUIM U3MEHSET MOJIE3HOCTh Ha
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BeNMuYMHY ab, KoTopas MeHbIle M3MEHEHHUs TMOJIC3HOCTH bc, OOYCIIOBICHHOM
MOTEPSIMU TAKOM )K€ BEJIMYMHBI, T.€. ab < bc.

Z, Hao0OpoOT, HACTPOECH Ha pUCK. Takue ke usmMeHenus B +/0 min. pyo.,
oOHapyKMBAIOT MPOTHBOITOJIOKHOE TIOBEJICHHE, 3/1ech de > ef.

A wHIUBHUIYYM Y SBISCTCS HEHTPATBHBIM K PUCKY, TaK KaK YITOMSHYTHIC
W3MEHEHHS TIOPOXKIAI0T OJMHAKOBBIE M3MEHEHHS TIOJIE3HOCTH.

B o6mem cityqae MHIUBUIYYM MOXKET OBITh, KaK HE PACIIOJIOKEH K PUCKY,
TaK ¥ HACTPOCH HA PHUCK, B 3aBUCUMOCTH OT CyMMBI pucKa. B 3ToMm ciydae
COOTBETCTBYIOIIAS KPUBasl TTOJIC3HOCTH OYJET UMETh BUJl YIUTHHCHHOU OYKBBI S
(JIOTUCTHYECKOM KPUBOH).

OnpenenuM Temephb IMOJE3HOCTh, COOTBETCTBYIOIIYIO MPOMEKYTOUHBIM
3HaueHusIM Iuiatexedt, Hanpumep, —10, 0, 10, 20 wm 30. Jlna onpeneneHus
MOJIC3HOCTH CYMMBI peajbHBIX JEHEr, OyJeM HCIOJb30BaTh CIEIYIONIYIO

bopmyiy:
I1(x) = p*I1(-20) + (1-p)*[1(40) = 100*(1-p), O<p<l.

Jis  onpenenenus 3HaueHnuss [1(X) mpocsat JIIIP cooOmmth cBoe
NPEANOYTEHUE  MEXKJAY TapaHTUPOBAHHOW  HAJIMYHOM CyMMOM X H
BO3MOKHOCTBIO CBITPaTh B JOTEPEIO, B KOTOPOU C BEPOSATHOCTHIO P PEATU3YETCS
npourpeir B cymme 20 man. pyo. m ¢ BepositHocThio (1-p) mmeer mecto
BBIUTPBII B 40 man. py6. Ilon npeanodyreHHueM MOHUMAETCs BbIOOP 3HAYCHHUS
CHEUTPAIBHOW» BEPOSITHOCTH p, IpPU KOTOPOM C TOukH 3penHust JIIIP
BO3MOKHOCTH CBHIIPATh B JIOTEPE0 WIM IOJIYYUTh TaPAHTUPOBAHHYIO CYMMY X
SBIISIIOTCA OJAMHAKOBO IpuBIeKaTeabHbIMU. Hanpumep, ecnu x = 10 man. pyb.,
JITIP MoxkeT 3asBUTh, YTO TrapaHTUpOBaHHbIC [0 MiH. py6. HANUYHBIMU U
JoTepest OAMHAKOBO MPUBJIEKATENBHBI ITPU p = (),3. B 3TOM cilydae BBIYUCIAETCS
MOJIC3HOCTD JJIs1 X = [0 Manu. py6. TIO cieayroIiei hopmyiie:

17(10) = 100%(1 - 0,3) = 70 .

Ora npouenypa NpogoJDKaeTcss A0 TeX Iop, MOKa He OyAeT MOIy4eHO
JIOCTATOYHOE KOJMYECTBO Touek (X, I/(x)) nns onpeneneHust GopMbl QPyHKIUU
MOJIE3HOCTHU. 3aT€M MOKHO ONpeaenuTh [I(x) MyTeM HWHTEPHOISIUU MEXKIY
MOJIy4YeHHBIMUA TOUYKAMHU.

Jlumepamypa

1. IlerpoBckuii A. b. Teopus npunsitusi pemieHuit — M.: 3natenbckuii EHTp
«Akamemus», 2009 .— 398, [1] c.: u.

2. Taxa X. BBenenue B uccienoBanue onepanuii. — M.: Bunbsamc, 2005. —
912 c.

3. Onnoyc M., Ctanchuna P. Metoasl npuHsTHs pemieHuit. — M.: Aynur,
IOHUTH, 1997. — 590 c.
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JIABOPATOPHAS PABOTA Ne 4

[IpuHsTHE pelICHU B YCIOBUSIX HEOIPEACICHHOCTH

Obuwue ceedenus

ean padoTbl

Hay‘II/ITBCSI HaXO0IHUThb paduOHAJIBHBIC peUICHUA B YCIIOBHAX
HCOIIPCACICHHOCTH BBI3BAaHHOM KOH(bJII/IKTOM HHTCPCCOB.

ILll1aH BBINTOJIHEHUSA

1. M3y4uTh TEOPETUYECKYIO YACTh;
2. IlomyunTh 3aaHUE IPENOIABATEIIS;
3. Bemoanuts 3aganue 1:
3.1.0npenenuts Mo 33JaHHON MAaTPHUIIE IUIATEKENW HUKHIOIO U BEPXHIOO
1EeHbl Urpbl. ONpeaennuTh, CyIIECTBYET JIU B UTPE PABHOBECUE B YUCTBIX
CTpaTerusix?
3.2.IlpuBectu 3a1a4y TEOPUU MAaTPUUHBIX UTP K 3a/1a4e JIMHEHHOTO
IPOrpaMMUPOBAHMS;
3.3.Pemuts 3apaay JIIT ¢ momomiwio makera MS Excel. Onpenenuts 1ieHy
UTPBI U ONITUMAJIbHBIE CTPATErUH [Tl KQXKI0TO U3 UTPOKOB.
4. BpINOJHUTE 3aJaHUE2;
4.1.TTocTpouTh MaTpUIly TUIATEKEH.
4.2.0npenenuTh 1Mo 33JaHHON MaTPUIIE TUIATEXKEH HUKHIOI U BEPXHIOKO
1eHbl Urpbl. ONpeaenuTh, CyIlIeCTBYET JIU B UTPE PABHOBECUE B YUCTBIX
CTpaTerusix?
4.3.TlpuBecTr 3a/1a4y TEOPUU MATPUIHBIX UTP K 3a/a4e JIMHEHHOTO
IPOrpaMMUPOBAHMUS.
4.4 Pemnth 3a4a4yIMHEHOTO MPOTPAMMHUPOBAHUS € TOMOIIBIO akeTa MS
Excel u oTBeTUTH Ha TOMOIHUTENBHBIE BOIPOCHI 33/IaHUSI.
5. CocraButh oOTuéT mO JabopaTtopHor pabdore. OTU4ET MOKEH WMETh
CJIEIYIOLYIO CTPYKTYpY:
5.1. TUTYNbHBIA JIUCT, KOTOPBIM JOJDKEH COJIEpk,aTh  CIEAYIOUIYIO
uHbOpMAITHIO;
5.1.1. HazBanue yHuBepcutrera W Kadenpsl, OTBETCTBEHHOW 3a
JTUCITUTUTNHY;
5.1.2. 3aronoBoK — HOMEp M Ha3BaHKE JJaAOOPATOPHOM padOTHI;
5.1.3. IToa3aroao0Bok — HOMEp BapuaHTa U HOMEpa 3aj1ay;
5.1.4. ®UO u 10KHOCTH CTYyACHTA U IIPEnoaBaTers;
5.1.5. «r. Cankr-IlerepOypr, 2012 roay;
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5.2.01yéT 0 pemeHWW 3ajaHus 1, coaepxaumii  ciexyrouiee

MH(OPMAIMOHHOE HAITOJIHEHHE:

5.2.1. ®opMynupoBKa UHAUBHUIYATLHOTO 331aHHUS;

5.2.2. Pemenue 3amadd TMOWCKAa MUHUMAJIBHOM W MaKCHUMAJIbHOW IICH
UTPBI, IOWCKA TOYKHA PABHOBECHS B YUCTBIX CTPATETHUSAX;

5.2.3. CHUMKM DdKpaHa MOHHUTOpa, COJEpKalue TaOIMYHYI0 MOJEIb
3a/1a4u JIMHEWHOTO IPOTrPaMMUPOBAHUS;

5.2.4. Pemenue 3ajaud MOWCKA I[EHBI WTPHl B CMEIIAHHBIX CTPATETHIX
WUTPOKOB, IOMCKA BEPOATHOCTEN UCTIOJIB30BAHUSI CTPATET U,

5.2.5. HaitneHnHoe pelieHne U BEIBOJIbI,

5.3.01uéTr 0 pemieHUd 3afaHus 2, cojaepkammii MHGOPMAIMOHHOE

HAIOJIHEHHE, aHAJIOTUYHOE OTYETY O pellieHUH 3a1anus 1:

5.3.1. ®opmynupoBKa UHIUBUAYATHHOTO 3aaHUS;

5.3.2. Pe3yapTaT MOCTPOCHHUS MATpPUIIBl UIPhl C KOMMEHTApUSIMH O
BBLIOPAHHOM DEILICHUU;

5.3.3. Pemenue 3amauu MOWMCKa MHUHUMAJIBHOM M MaKCHMAJIbHOW IICH
UTPBI, TIOWCKA TOYKHA PAaBHOBECHS B YUCTBIX CTPATETHUSAX;

5.3.4. CHUMKH DdKpaHa MOHHUTOpa, COJEpKalue TaOIUYHYI0 MOJEINb
3a/1a4u JIMHEWHOTO TPOTPpaMMUPOBAHUS;

5.3.5. Pemenune 3agaum MOWCKA II€HBI WTPHl B CMEIIAHHBIX CTPATETHIX
WUTPOKOB, IOMCKA BEPOATHOCTEN UCTIOJIL30BAHUSI CTPATET U,

5.3.6. HaiinenHoe pemieHue 1 BHIBOIBI.

Teopemuuecmm yacmb

Cutyauuu, cBsI3aHHbIE C IPUHATHEM PELICHHH, B KOTOPBIX JIBa UK OoJjee
pa3yMHBIX NPOTUBHHMKA HMEIOT KOH(IMKTYIOUIME LN, paccMaTpUBAIOTCS B
Teopun urp. CaMo CIOBO «Hrpay NPUMEHSETCS NIl 0003HAYEHHUs] HEKOTOPOTo
Habopa MpaBuJl U COIVIAIIEHUN, COCTABJISIOIMX JaHHBIA BUJI UTPbI, HAIPUMED:
¢yTtO0n, KapTOuHas Wrpa, HIaxMarbl. OTH CHUTYallMM NPUHITHS PEIICHUA
OTJINYAKOTCS OT PACCMOTPEHHBIX pAaHEE, T1I€ MPUPOAA, XOTA U MOTJIa HAXOAUTHCS
B pa3JIMYHBIX COCTOSIHMSIX, HO HE€ TMpeciefoBalia Kakux-1ubo uened wu,
CJIEI0BATENBHO, HE pACCMATPUBAIIACH B POJIM CONIEPHUKA.

OO0umue MOHATHA MATPUYHBIX TP

B urpe 3amHTEpecOBaHHBIE CTOPOHBI HA3BIBAIOTCS UTPOKAMU, KAKIBIA U3
KOTOPBIX UMEET HEKOTOPOE MHOKECTBO BapHAHTOB BbIOOpa (HE MEHbILIE JIBYX,
yHade OH (paKTUYECKH HE YUaCTBYET B UTPE, MOCKOJIbKY 3apaHee M3BECTHO, UTO
OH mpeanpumMer). B 3KOHOMHKE MOJENb NOBEIAEHUS JIML B BHUJE HIPHI
BO3HUKAET, HANpUMeEp, MPHU MOMBITKE HECKONbKUX (pupM 3aBoeBaTh Hambojee
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BBITOJTHOE MECTO Ha KOHKYPEHTHOM pBIHKE, WJIM, HalpuMep, NP KEeJIaHUU

HECKOJBKUX JUI (KaMMmaHWil) pa3ieliuTh HEKOTOPOE KOJIMYECTBO MPOAYKTa

(pecypca, pUHAHCOBBIX CPEACTB) MEXITY COOOU TaK, 9YTOOBI KAXKIOMY JOCTAJIOCh

KaKk MOXHO OoJjbie. Mirpokamu B KOH()IUKTHBIX SKOHOMUYECKUX CUTYAIHsIX,

MOJEIUPYEMBIX B BHJAE  WIPbl, SBISIOTCS  MPOU3BOJACTBEHHBIE |

HENPOU3BOACTBEHHbIE  (PUPMBbI, OaHKH, OTHENbHBIC JIOAM W  JIpyrHe

PKOHOMUYECKHE areHThl. B  BOEHHBIX TPUIOKEHUSX  MOJENb  UIPHI

UCIIONIB3YETCsI, HAPUMeEp, U1 HAWIYUYIIeTo BBIOOpA CPEACTB (M3 MMEIOIIUXCS

WA TIOTEHLIMAIHHO BO3MOKHBIX) MOPaKEHUsI BOCHHBIX 1I€Jei MPOTUBHUKA WIIH

3aIlUTHI OT €r0 HaNaJACHUs.

JIist urp XapakTepHa HEOIpPEAENICHHOCTh pe3ynbrara. [IpuuuHbl Uiu
UCTOYHHUKHU HEOIPENEICHHOCTH OTHOCSTCS K TPEM TPYIIIaM:

1. KoMOMHAaTOpHBIC UCTOUHUKH (Hanpumep uespa waxmamol);

2. CnyyvaitHeie (axTopbl (Hanpumep uepvl KOCMU, KAPMOUHblE USPblL, 20€
Cyuaen packiao),

3. HeompeneneHHOCTh HMMEET CTPATETHYECKOE TMPOUCXOXKICHUE: HWIPOK He
3HaeT, Kakoro poja oOpa3a IEHCTBUN MPUACPKHUBACTCS €ro MPOTUBHHK.
31ech HEONPEAEIEHHOCTh UCXOANUT OT JPYTOro JHIIA.

Janee Oyznem paccMarpuBaTh UTPOBBIE MOJEIN KOH(IUKTOB, B KOTOPBIX
YYacTBYIOT J[Ba MPOTHMBHHKA, KAXKIbIM M3 KOTOPHIX MMEET KOHEYHOE YHUCIIO
BapuaHTOB BbIOOpa pemieHuil. C KaXXgoill Mapoil penieHuil CBs3aH IUIATEK,
KOTOPBId OJUH W3 WTPOKOB BBITUIAYMBACT JIPYroMy (T.€. BBIMTPHIII OJIHOTO
UTPOKA paBEH TMPOUTPHINTY Jpyroro). Takue Wrpsl NPUHATO HA3BIBATH
KOHEeUHbIMU Upamu 08yX Uy C HY1e80U CYMMOU.

B urpe npuHumarotr ywyactue nBa urpoka: A um B. B pacnopsikenun
KOKJOTO WUIpOKa HMEETCs KOHEYHOE MHOKECTBO BapHAaHTOB BBIOOpa —
ctpareruil. [lycts {a,,a,,...,a,} — MHOXECTBO cTpareruii urpoka A, {b,,b,,...,b,}

— MHOXeCTBO crpareruid wurpoka B. C kaxnoiW mapoi cTpareruil CBsi3aH
IJIaTeX, KOTOPBIA OJAWH M3 UTPOKOB BBIIUIAYMBAET Apyromy. T.e., KOTJa UTPOK
A BBIOMpAET CTpaTEruio a (CBOIO -0 CTPATETUIO), @ UTPOK B — crpateruio b,

TO PE3yJdbTaTOM TaKOro BbIOOpa CTaHOBUTCA IaTex H(a,b;) . Ilockonbky
CTPAaTErui KOHEYHOE 4YHMCIO, TO IUIaTexXu H(a,b;) oOpasyror Mmartpuiy

pasMepHOCTH N X M, Ha3bIBaeMylo0 Mmampuyeti niamedicei (WU mampuyeu
uepst). CTPOKM STONM MAaTpHUIbl COOTBETCTBYIOT CTpATErUsiM HUIrpoka A, a
CTOJIOIBI — CTpaTETHsiM UTpoKa B.

Ilyctb ngBa wurpoka A u B wurpailor B Wrpy, OCHOBAaHHYIO Ha
noa0packiBAHUM MOHETHI. ITPOKM OJTHOBPEMEHHO M HE3aBUCUMO APYT OT JApyTa
BbIOUparoT repd (I') wmm pemky (P). Ecnu pe3ynbratsl nByX moa0pachiBaHHIA
MoHeThl coBnaaatot (1.e. I'T unu PP), To urpok A mosiy4aeT oauH aosuiap Ot
urpoka B. MHaue urpok A miatut oJuH JoJiap urpoky B.
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JUIst  KaXXgoro M3 MIpoOKOB BO3MOXKHBI 2 BapHaHTa pPe3yJbTaToOB:
BBINIAJICHUS] repda WM pEelIKd, CIIeOBaTeIbHO MaTpHIla IJIaTeXeld HMeeT
Pa3sMEpPHOCTH 2 X 2 CIEAYIOIIEr0 BUIA:

Br Be

Ar
Ap

Ecnu pesynbrarel ABYX nondpachiBaHUil (T.e. MOAOPACHIBAHUIT MOHETHI
urpokamu A u B) coBnanator, To matex B 1 gosuiap noiydaer urpok A. bygem
CTPOUTb MATPHUIy HUIPbI, C TOYKH 3PEHUS UIPOKa A, T.e. €ro BBIMIPHILIU
OLICHUBATh KaK IOJOXHUTENIbHbIE, a MPOUTPBIININ — KaK OTpULATENbHbIE (C
TOYKU 3peHuss B Bce Oyaer HAoOOpPOT M MBI BIIOJIHE MOIVIM Obl MOCTPOMTH
MaTpHIbI [JIATEXKEN, OPUEHTUPYSACH HA €r0 TOUKY 3PECHHS).

Br Be
Ar 1
Ap 1

Ecnu pe3ynbrarel monOpackiBaHus pa3anyaroTcs, TO JoJulap noiydaer B,
3HAUMT IUIaTeK A paBHseTca —1 nosmutap. B urpe ¢ HyseBoW CyMMOW BBIMTPBILI
Urpoka B paBHOCHIIEH IPOUIPBINLY UTPOKA A M PaBEH O3TOMY — H(a;,b;) .

Br By
Ar 1]
A 1 1

T.0., MBI TOCTPOMIM MAaTPULy WIPbL, OIHKCHIBAIOIIYIO 33JaHHYIO
cutyanuto. [Ipennonaraercs, 4To MaTpuiia Urpbl 0OOUM UTPOKaM M3BECTHA.

Hcxon wurpsl 3aBUCUT OT TOBEAEHUS OOOHMX HIPOKOB, KOTOpOE
OCHOBBIBAaeTCs Ha BbIOOPE MPAaBUIIBHBIX CTPATETUH UTPHI, T.€. TAKUX BapUAHTOB,
IpU KOTOPBIX TaK IJIATEX JAaHHOMY UIPOKy OyaeT HaubOonbmuMm. OpHako, B
OTJINYME OT METOJAOB ONTUMH3ALMU, B TEOPUU WUIP UIPOK HE MOKET IIPOCTO
CTPEMUTBHCSI K MAKCUMYMY, OH BBIHYKJIEH CUATATHCS C JCHCTBUSMU COIEPHUKA.
Cy1iecTBEHHO, YTO HM OAWH W3 MApTHEPOB HE 3HAET, KAaKyK CTPaTEruio
IPUMEHUT €ro MPOTUBHUK. Takum oOpa3oM, UMEET MECTO CHUTyalus MOJHOU
HEOIPEAECIEHHOCTH, NPU KOTOPOM TEOpHUsSI BEPOSATHOCTU TAKKE HE MOKET
MOMOYb UTPOKAM B BBIOOpE pEIICHHUS.
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Pemienue urp B YMCTBIX CTPATErUsX

PaccMoTpuM mpomecc TpuUHATHA ~peUmIeHUH 00eMMH  CTOpPOHAaMH,
IpeJroaras, 4To oda urpoka OyayT JeiMCTBOBAaTh pauuoHanbHO. Ecinu urpok A
HE 3HAET, KaK IOCTYNUT €ro IPOTUBHUK, TO, NEICTBYsl HanOOJee LEeIeco00pa3Ho
U HE KeJlasg PUCKOBaTh, OH BBIOEPET TAaKyl CTPATETHI0, KOTOpas rapaHTUPYET
eMy HaumOOJbIIMKA W3 HAUMEHBIUIMX BBIUTPHIIICH NpU JHO00W CTpaTeruu
IIPOTUBHHUKA.

B, B, Bs;
A 2 -3 4
A, -3 4 -5
As 4 -9 6

T.e. A npenmonaraer, yto B ymeHn u Oyner Bectu ceOsi Tak, YTOOBI
JIOCTaBUTh MPOTUBHUKY HaOoJbIIME HeNmpusTHOCTU. Torma, mpu BbeIOOpe 1-i
CTpaTeruu, A MOXET PacCUMTHIBATH JIMIIb HA XYAIIMA A7 ceOst pe3ynbrar —3.
[Ipu BBIOOpE 2-ii U 3-i cTpaTeruii OH MOXXET paccuuThiBaTh Ha —5. M3 Bcex
BO3MOXHBIX CTpaTeruil 1ienecooOpa3Hee BbIOpaTh Ty, YTO MPHUHECET
MaKCUMAaJIbHBIA BO3MOXHBIM 10X0J (MUHUMAJIbHBIE BO3MOXKHBIC YOBITKH, KaK B
HaieM citydae). B paccmarpuBaemom cityyae 3To ctparterus 1.

[IpuHsATO TOBOPUTH, UYTO TMpPU TaKOM OOpa3e MEHUCTBUIA UTPOK A
PYKOBOJICTBYETCSI MPUHLIUNOM MAKCUMUHHO20 BBIUTPHIIIA. OTOT BBIUTPHILI
onpenensercs GopMyJIou:

o, = max min a;;
I J

Bennuuna o Ha3bpIBaeTCS HWKHEW 1IEHOW WIPhbl, MAKCUMUHHBIM BBIUTPHIIIEM,
WIM COKpPAIIEHHO MAaKCUMHUHOM. OJTO TOT TapaHTUPOBAHHBI MHHUMYM,
KOTOpBI UTPOK A MOXKeT cebe oOecreuuTh, NPHUACPKUBAsICH Hanbosee
OCTOPOKHOU CTPATETUH.

Od4eBuIHO, aHAJIOTUYHOE PACCYKIECHHNE MOYKHO TIPOBECTH U 3a UTPOKa B.
Tak kak OH 3aMHTEPECOBAH B TOM, YTOOBI OOPATUTh BRIMTPHIII A B MUHUMYM, OH
JOJDKEH  TPOCMOTPETh KAXKIYI0 CBOKO CTPATeTHI0 C TOYKH  3PCHUS
MaKCHUMAaJIbHOTO BBIUTPHINIA TPHU 3TOW cTpaTeruu. [[oATOMY BHH3Y MaTPHIIBI
BBITTUIIICM MaKCHUMAaJIbHBIC 3HAYCHUS TI0 KaXKIOMY CTOJIOIY:

B, = miaX q;

Bce atm mMakcumyMbl Xopomu g A, HO KpailHE HENpuATHBI 17 B.
[TockonbKy MPOTHUBHUK TaKXKe€ YUUTHIBAET HAIly pPa3yMHOCTb, TO BBIOHMpAET U3
OTUX BapUAHTOB HAMMEHBIIINN:

B= mjin max a;

— OosbIe 3Toi CyMMBI UTPOK B TouHo He motepsieT. Bennunna § Ha3biBaeTcs
BEPXHEW LIEHOW UTPhI, NI MUHUMAKCOM.
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[IpuHIUIT OCTOPOXKHOCTH, KOTOPBIA OMpenesnser BbIOOp MapTHEpaMu
CTpaTEruii, COOTBETCTBYIOIINX MAKCUMUHHOMY BBIMTPBIITY WJIM MUHUMAKCHOMY
MNPOUTPHIITY, YacTO HA3bIBAIOT MPHUHIIMIIOM MHUHHUMAKca, a CTpaTeruy,
BBITEKAIOIINE M3 ATOr0 MPUHIMINA, — MUHHUMAKCHBIMH CTpaTerusiMU. MOXKHO
JI0Ka3aTh, 4TO Bceraa oL <[3, yeM U OOBACHSIOTCS Ha3BaHUS «HIDKHSIS IIEHA» U

«BCPXHsAA LICHA».

Bl Bg Bg 0
A 2 -3 4 -3
A, -3 4 -5 -5
Az 4 -5 6 -5
B; 4 4 6
Marpuiia urpsl B o0111eM BUJIE:
B]_ BZ ces Bm 0
Aq an di2 dim 0
A, dp1 dp2 dom 0
An dn1 an2 dnm O
Bi Ps P1 Pm
Hwxuss nena urpsl oo = — 3; BepxHsis meHa urpel f = 4. Hama

MaKCUMHUHHAsl CTpaTerusi €CTb Aj; MPUMEHSA €€ CUCTEMATHYECKH, MBI MOKEM
TBEPJI0O PACCUUTHIBATh BBIUTPATh HE MeHee —3 (mpourpatb He Oojee 3).
MuHuMakcHasi cTpaTerusi MPOTUBHUKA €cTh JroOas u3 crpareruii B; u Bo,
IPUMEHSS UX CUCTEMATUYECKU, OH, BO BCAKOM Cllydyae, MOXKET rapaHTUPOBAaTh,
yTOo mpourpaetT He Oosiee 4. Eciu MBI OTCTymUM OT CBOEH MAaKCHMHHHOM
cTpareruu (Hampumep, BblOepeM cTpaTeruto A,), NPOTHUBHUK MOMKET Hac
«HAKa3aTh» 3a 3TO, IPUMEHUB CTpaTeruto B; u cBend Ham BeArpsim Kk — 5. Ho
€CIM TPOTUBHHMK BBIOEpET cTpaTeruto Bz, TO MBI B CBOIO ouepenb MOXKeM
BbIOpaTh Az U OH mpourpaet 6 u T.4. Takum 00pa3om, MOJ0KEHHUE, TPU KOTOPOM
o0a Wrpoka IMOJIb3YIOTCS CBOMMH MHMHHUMAKCHBIMU CTPATETUSMHU, SIBISETCS
HEYCTOMYMBBIM MU MOXET OBITh HApPYyIIEHO IOCTYMUBLUIMMHU CBEICHUSMHU O
CTpaTEruy NPOTUBHOW CTOPOHBI.

OnHako CyIIEeCTBYIOT HEKOTOPBIE WIPBI, I KOTOPBIX MHHUMAaKCHBIE
CTPATETuy SBISIOTCS YCTOMYUBBIMU. DTO T€ WUIPBI, JJIsI KOTOPBIX HUKHSS LIEHA
paBHA BEpPXHEM:

a=0

Ecnu HmxHSS 1eHa WUrpsl paBHa BepxHEH, TO HX 00Ilee 3HayeHUe
HA3bIBAETCS LIEHOM UTPBI, © 0003HAYAIOT Y.

Hampumep, B urpe, marpuina KOTOPOW INpPUBEIECHA HUKE, BEPXHIA U
HIDKHSISL IIEHBI UTPBI OKa3bIBAIOTCS paBHbIMU: o0 = 3 =y = 0,6.
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Onement 0,6, BBIAEICHHBIM B IUIATEKHOM  MaTpule, SBIACTCA
OJTHOBPEMEHHO MHWHUMAJIBHBIM B CBOEW CTPOKE M MAKCUMaJIbHBIM B CBOEM
crosbue. B reomerpun TOUKy Ha MOBEPXHOCTH, OOJANAONIYI0 AHATOTHYHBIM
CBOMCTBOM (OJIHOBPEMEHHBI MUHUMYM IO OJHOW KOOPAMHATE U MAKCUMYM I1O
JpyToi), HA3bIBAIOT ced1060U moykot. 10 ananoruu 3T0T TEPMUH IPUMEHSIETCS
U B TEOPUU WUrp. OJIEMEHT MAaTpullbl, OOJAJAIOIMIMI 3THUM CBOHCTBOM,
Ha3bIBAETCSA CEJJIOBOM TOYKON MaTPHIlbl, @ MPO UTPY FOBOPSAT, YTO OHA UMEET
Ce0noByr0 MouK).

Bl Bg B3 B4 L]
A, 0,4 0,5 0,7 0,3 0,3
A, 0,8 0,4 0,3 0,7 0,3
Az 0,7 0,6 0,8 0,9 0,6
Ay 0,7 0,2 0,4 0,6 0,2
B; 0,8 0,6 0,8 0,9

JUis urp ¢ ceUioBOM TOYKOW pELIEHHE HWIPbl 00JIaaeT CJeaAyOLINM
CBOMCTBOM: €CIM OJIMH W3 UIPOKOB (Hampumep A) NpUAEpKUBAETCS CBOEH
ONTUMAJIbHOM cTpaTteruu, a apyroi wurpok (B) Oymer mr00bM crocobom
OTKJIOHATHCS OT CBOEH ONTUMAJIBHOW CTPATEruu, TO JIsl UIPOKaA, JOIYCTUBIIETO
OTKJIOHEHHE, 3TO HUKOI'ZIa HE MOYKET OKa3aThCS BBITOJHBIM. JTO yTBEPKIECHUE
JIETKO TPOBEPUTH HA IIPUMEPE PACCMATPUBAEMOM UTPBI C CEIJIOBOM TOUKOM.

B stom cnyyae HaiMuue y JI0OOr0 WIpOKa CBEIEHUH O TOM, 4YTO
IPOTUBHUK M30pall CBOIO ONTHUMAJIBbHYIO CTPAaTerui0, HE MOMKET H3MEHHTD
COOCTBEHHOI'O0 TOBEACHUS MIPOKA: €CIM OH HE XO4YeT JEHCTBOBATh MPOTHUB
CBOMX JK€ MHTEPECOB, OH JOJDKEH IPUAEPKUBATBCS CBOEW ONTUMAIbHOU
cTtpareruu. T.e. mapa ONTUMAJIBHBIX CTPATETMH B WUIPE C CEIJIOBOM TOYKOU
SIBJISIETCS KaK OBl MOJIO)KEHUEM PABHOBECHSI.

AHanu3upys MaTpHIly UIPbl, MOKHO NPUWTH K 3aKJIIOUYEHUIO, YTO €CIIU
KaXXJIOMYy UTPOKY NpPEAOCTaBIeH BbIOOp OJHON-EIMHCTBEHHOU CTpaTeruu, TO B
pacueTe Ha pa3yMHO JEWUCTBYIOIIEr0O NPOTUBHUKA 3TOT BBHIOOP JOJKEH
ONPENENATHCA NPUHLNAIIOM MUHUMAaKCa. [IpuaepKuBasch 3TOM CTPATETHH, MbI
npu J000M MOBEACHUU NMPOTHUBHUKA 3aBEIOMO TapaHTUpyeM ce0e BBIMTPBILI,
paBHBIM HUKHEU LIEHE UTPHI 0.

Pemenune UI'P B CMCIHIAHHBIX CTPATCIUAX

Bo3HuKkaeT ecTeCTBEHHBI BOMPOC: HENIb3s JIM TapaHTUpOBaTh cede
CPEIHUW BBIUTPHIIL, OOJBIIMI O, €CIM MPUMEHATH HE OJHY-€IMHCTBEHHYIO
«YUCTYIO» CTpaTeruio, a 4YepefoBaTh CiIydallHBIM 00pa3oM HECKOJBbKO
crpateruii? Takne KOMOMHUPOBAHHBIE CTPATETHH, COCTOSIINE B MPUMEHEHHUH
HECKOJIBKAX YMCTBIX CTPAaTETHUH, YEPEAYIOUIUXCSA II0 CIyYahHOMY 3aKOHY C
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ONPENEICHHBIM COOTHOLIEHWEM 4YacTOT, B TEOPUM UIP  HA3bIBAIOTCSA
CMELIaHHBIMH CTPATETHSIMHU.
Jis MatpudHOil urpel N x M o6o3HauuM uepe3 P=(p, P, P,) —

CMEIIIaHHYIO CTpaTerur0 urpoka A, rae p,>0,p, >0,..,p, >0 u Z p, =1. Uepes
i=1

Q=(q,,Y,,-0, OOO3HAYMM CMEIIaHHYIO0 CTpaTerui0 wurpoka B, rae
9,20,09,20,.,9,20 mn qu =1 . 3mecb p, Py P, — BEPOSITHOCTHU
j=1

WCIOJIb30BaHUS UTPOKOM A B CMEIIAHHOW CTPATETMU CBOUX YUCTBIX CTPATETHU
a, 4 Q,0,,.,q, — BEPOATHOCTH HCIOJIb30BAHUS UTPOKOM B B cMmemaHHOU

CTPaTETMH CBOMX YMCTBIX CTPATETHM b .

MaremaTudeckoe 0KUJaHNEe BBIUTPHIIIA UTPOKA A 3aMUIIETCS B BU/IE:
n m
M(P,Q)= Zzaij Pid;
i=1 j=1
CwMmemianHast cTpaTerusi, KOTOpas TapaHTUPYeT HWIPOKY HauOOJIbIINN
BO3MOYKHBII CpEIHUN BBIMTPHIN (MM HAUMEHBIIMI BO3MOXXHBIA CpEIHMIMA
MPOUTPHIIT), HA3BIBACTCS €T0 ONMUMANbHOU cmewianHou cmpameeueti. 11ycThb
P* — cMemannas ctparterust urpoka A, Q* — cmemanHas ctparerust urpoka B.
[Tapa cmemannbix crpareruit (P*, Q*), mpu xotopoit M(P,Q*) < M(P*,Q%*) <
M(P*,QQ), Ha3BIBAIOT €000l MOYKOU Ucpbl, & MATEMATUUYECKOE OXKUJIaHHE
BbIUrphIa y = M(P*, Q*) — neHoit urpsel, npudem Beeraa a<y<p.

CeeeHue MAaTPUYHOM UIPbI K 3aa4e JUHEHHOTO
MPOrpaMMHUPOBAHUA

OO0mMM METOOM HaxXOXACHUS PELICHUS Wrpbl JHO00M KOHEYHOU
Pa3MEPHOCTH SIBJISIETCS €€ CBEICHHE K 3a7a4e JTUHEHHOIO MPOrpaMMHUPOBAHMS.
N3 OCHOBHOTO TMOJOKEHUS TEOPUU WIP CIEAYET, YTO INPHU HCIOJIB30BAHUU
CMEIIAHHBIX CTPATETMil TaKO€ ONTUMAJIBHOE PELIEHWE BCETHA CYILIECTBYET W
LIEHA WIPbl Y HAXOIWUTCS MEXAY BEPXHUM W HWKHUM 3HAYEHUSMH WIPBI

(a=y=B).
JlomycTuM, 4YTO CMEIIaHHAsi CTpaTerusi Wrpoka A CKIaJbIBaeTCs U3
cTpaTeruii a;,a,,..,a, C BEPOATHOCTSIMU p;, (HEKOTOpbIE U3 3HAYCHUU

BEPOSTHOCTEH MOTYT OBITh PaBHBI HYJIO). ONTUMaIbHAs CMEIIaHHAs CTPATETUsI
urpoka B ckianeiBaeTcs U3 crpareruii b,b,,...b, ¢ BEPOATHOCTAMU (. Y CIOBHUS

UTPBI  OTPENENIAIOTCS IUIATCIKHOW Marpuuek H(a,b;) ¢ smemenramu a; >0 ,

i=1..,n; j=l..m. Ecnu urpok A NOpuUMEHSET ONTUMAIBbHYI) CMEIIaHHYIO
CTpATETUI0, a UTPOK B — yucTyto crpareruto b ;» TO CpPEIHUH BBIUTPBIII UTPOKA
A (MaTemMaTH4YeCKOe 0XKUJIaHHUE BBIUTPHIIIA) COCTABUT
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Py + Pa,; +...+ Pa,; -

Urpok A cTpeMuTcsi K TOMY, YTOOBI MpH JIF000M cTpaTeruu urpoka B ero
BBIMTPHILI OBbUT HE MEHBIIE, YEM II€Ha WUIPhl Yy, a camMa ILIeHa UIpsl Oblia
MaKCUMalbHOU. Takoe MoBeIeHNE UTPOKa A ONMCHIBAETCS CIEAYIOIIEH 3a1a4eii
JIMHENHOTO IPOrPaMMHUPOBAHHUS:

y— max (UTpOK A CTPEMUTCSI MAKCUMHU3HUPOBATH CBOI BBIUIPHIIII)

Py + Pody +o+ Pray 27,

Py, + Paly, +ot Prag, 27,

plalm + pZaZm ot pnanm 2 i
P+ P+ 4P, =1
p, 20,i=1..n.

Hcnons3yss 0003HaUY€HUS X, = p,/y U COOTHOLIEHUE P, + P, +..+Pp, =1,
MOIYYUM vy =1/(X, + X, +...+ X,) . OTcrona

X + X, +...+ X, > min

A X +ay,X, +..+agX, =1,

A,X, +a,X, +..+a,,X, 21,

A Xy + Ay X, +o A X, 21,

X; 20,i=1..,n.

Dra 3amada Bcerja HMMEET pEIIeHHE X, X,,.X, , IOJYy4HB KOTOPOEC
(manpumep, ¢ nomoibpto HaacTpoiiku [louck pemenus MS Excel) MoxHO HaiTu
HeHy HIpel y=1/(X +X,+..+X,) W ONTHMAJbHBIC 3HAYECHUS BEPOATHOCTEH
Py, Pyyeey P, — ONTHUMANIBHYIO CMEIIAHHYIO CTPATETHIO UTPOKA A.

Tpebyercst 0OpaTUTh BHUMAHUE HA TO, UTO MAaTpHUIla UTPHI MIPEACTaBIICHA
B HEPABEHCTBAaX B TPAHCIOHUPOBAHHOM BUJIE.

[ToBenennto urpoka B cCOOTBETCTBYyET NBOMCTBEHHAs 3ajaya JMHEUHOTO
IIPOrPaMMHUPOBAHHSL:

Y, +Y, +..t Y, = Mmax

(3KBUBAJCHTHO y—>min : WIPOK B CTpeMUTCS MHHUMH3UPOBATHL CBOMU
CpEIIHUI TTPOUTPHILI)

a1lyl + a‘lZyZ +.o.t a'ln yn < 17

ay Y, +a,Yy, +..+a, Yy, <1

a‘mlyl + am2y2 +ot a'mn yn < 11
y,20,j=1...,m.
3nech y; =4q;/y.
Ecnim B wucxomHOW TMIIaTEKHOW MaTpWIle HMEETCS XOTs Obl OJuH

HEIOJIOKUTENBHBINA 3JIEMEHT, TO IEPBBIM IIArOM B MPOLEAYPE CBEACHUS UIPHI K
3aJa4ye JMHEMHOTrO MpOTpaMMHUpPOBAHUS JODKHO OBITH €€ mpeoOpa3zoBaHHE K
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MaTpulle, BCE DJIEMEHTHl KOTOPOH CTpOro MOJNOXKHUTENbHBL. Jls 3TOro
JI0OCTATOYHO YBEJIMYUTh BCE IEMEHTHI MCXOJHOM MATPHIBI HA OJHO U TO K&
YHCII0

d >m§xm?x‘aij‘, a; <0.

ITpu TakoM NpeoOpa3oBaHUK MATPUIIEI ONTUMAJIBHBIE CTPATEINH UTPOKOB
He wu3MeHATcs. EcioM McXoiHas MaTpulla yBeluuuBagach Ha d, To Juid
TOJTy4YeHHMs 1IeHb] TIePBOHAYATBLHON UTPBI, Y HY’KHO YMEHBIINTH Ha d.
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JIABOPATOPHAS PABOTA Ne 5

MeToabl CETEBOTO NJIAHUPOBAHUS

Obuwue ceedenus

ean padoTbl

Hay‘II/ITBCSI HCIIOJIB30BATh MCTOJ CCTCBOI'O INUIAHHPOBAHUA AJIA PCIICHUA

3a/1a4 YIIPaABJICHUS ITPOCKTAMMU.

ILll1aH BBINTOJIHEHUSA

1.
2.
3.

N3y4nTh TEOPETUUECKYIO YaCTh;
[TomyunTs 3a7aHKE MIPETOABATEIS;
Bremosaute 3aganust 1 u 2:
3.1.IToctpouts ceTeBoii rpaduk;
3.2.0npenenuTb KpUTUIECKHUM MyTh;
3.3.0TBEeTUTH HA IOMOJHUTEIBHBIE BOIPOCHI K 33/1a4€;
3.4.1TocTpouTh KaJIeHIApHBIN I1J1aH padoT;
CoctaButh OT4€T 1O JsaboparopHoil paboTe. OTUET JOMKEH UMMETh
CIIEYIOILYIO CTPYKTYPY:
4.1. TUTYIbHBIA _ JIUCT, KOTOPBIM JOJDKEH COJAEp)KaTh  CICAYIOIIYIO
uHbOpMaITHIO:
4.1.1. Ha3Banue yHHBepcUTeTa U KadeApbl, OTBETCTBEHHOW 3a
JTUCITUTUTNHY
4.1.2. 3aron0BOK — HOMEp W Ha3BaHUE JIAOOPATOPHOU PabOTHI;
4.1.3. [loa3aroloBOK — HOMEP BapWaHTa U HOMEpA 3a1a9;
4.1.4. ®UO u AOMKHOCTU CTYICHTA U MPENO01aBaTes;
4.1.5. «r. Cankrt-IlerepOypr, 2012 roay;
42.0T4ér 0 pemenuu 3amaHusax 1 w2, coaepxkamuil - cieayroliee
WH(OPMAITMOHHOE HATIOJTHCHHE:
4.2.1. ®opMmynupoBKa MHANBUAYATHLHOTO 3a/IaHNUS;
4.2.2. CeteBoii rpaduk;
4.2.3. DopMynupoBKa KPUTHIECKOTO MYTH;
4.2.4. KaneHnapHblii 11aH padoT;
4.2.5. [lpu HEOOXOAMMOCTH, CHHMKH HKpaHa MOHUTOpA, COJEpIKAIIHUEC
OCHOBHBIC MOMEHTBI PEIICHUS 3a/1a4H;
4.2.6. OTBETHI Ha BOMPOCHI 3aaHUS;
4.2.7. Pe3ynbTaThl pelieHUs! U BbIBOJIBI.
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Teopemuuecmm yacmo

B 1abopaTopHOit pabote paccMaTpuBarOTCs BO3MOKHOCTH
WCITOJIb30BAHUSI CETEBOT0 IUIAHUPOBAHUS JJII KOHTPOJS CPOKOB BBIIOJIHEHUS
npoekToB. IIpoekToM MoOXkeT ObITh pa3padoTKa HOBOIO NPOAYKTA WM
IPOU3BOJCTBEHHOIO MPOIECCA; CTPOUTEIBCTBO MPENNPUATHS, 30aHUS WM
COOpPYKEHHMSI; PEMOHT CIJIOKHOIO oOopynoBaHusi U mnpouee. [lpu peanuszanuu
IIPOEKTa COCTaBISAETCS rpauK BHIIOIHEHUS padoT. i TOro, 4roObl MPOEKT
ObUT 3aBEpIIEH BOBpEMs, HEOOXOJUMO KOHTPOJUPOBATH CPOKHU BBIOJHEHUS
3TUX padoT. VYCIOXKHAIOMUM  (AKTOPOM  SABISETCS TO, YTO pPabOThI
B3aMMOCBs3aHbl. OJHU padOTHI 3aBUCAT OT BBINOJHEHHUS JPYTUX U HE MOTYT
HAYyaThCs, OKa NPEIIIECTBYIONIME padOThl HE OYIyT 3aBEPIICHBI.

OcHOBHBIE 3Tambl METOJOB CETEBOrO IUIAHUPOBAHUS OTOOpa)xaeT
Pucynok 43. Ha mnepBoM »3Tame OIpenessioTcss OTIAENbHBIE IPOLECCHI,
COCTaBJISIIOLIME NPOEKT, WX OTHOIICHHS IOCIEI0BATENbHOCTH (T.€. KakKou
IPOLECC JOJKEH IPEIIIeCTBOBATh APYroMy) U JUIMTENbHOCTh. Jlajmee mpoexT
IpeacTaBisgeTcss B BUAE ceTh (cereBoro rpaduka), IOKa3bIBAIOIICH
MOCJIEOBATENBHOCTh MPOLECCOB, COCTABISAIOIMX MPOoeKT. Ha TpeTbeM 3Tare Ha
OCHOBE MOCTPOCHHOM CETH BBINOJHAIOTCS BBIYHMCIICHUS, B PE3YyJIbTaTE KOTOPBIX
COCTaBJISIETCS] BpEMEHHOMU rpaduK peain3aluy NpoeKTa.

Cets Bpemenno# rpapux
Y oy [ N
\ Mporteccrr} ! : :B bt == :
| mpoexta | : :—>} BIMHCIICHUA > ——— b, i
tmmmmmm | temmmm—e———— & 2 Bpems |

—————————— - ———— i ——— - — —

Pucynok 43. DTanbl ceTeBOro nNjiaHupPoOBaHUSA

ITocTpoeHue ceTeBOM MOACIH HAYMHASTCS ¢ Pa30MEHHS IIPOCKTA HA YETKO
OmpeNelICHHbIC Ppa0OThl, IS KOTOPBIX ONPEACISICTCS MPOIAOJIKUTEIBHOCTD.
PaGota — 93TO HEKOTOpBI mpolecc, NPUBOIAIIMNA K  JOCTHKEHUIO
OTPENICJICHHOTO0 pe3yJibTaTa, TPeOYIOIUMH 3aTpaT pPeCcypcoB U HMEIOUIUN
MPOTSIKEHHOCTh BO BPEMEHMU.

HcxomHble naHHbIE 11 TOCTPOCHUSI CETEBOM MOJEIIM MOTYT 3aJaBaThCs
Pa3TUYHBIMU CTIOCOOAMHU, HAIPUMEP CIICTYIOITUMHU:

— OINKCaHUEM TMpeAINoiaraeMoro mpoekra. B sTom ciydae HeoOXoaumo

CaMOCTOSITEJIbHO Pa3OUTh €ro Ha OT/AeJIbHbIE pabOThl U YCTAHOBUTH HX

B3aMMHBIE CBSI3U;
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— CITUCKOM PaboT mpoekTa. B 3Tom cirydae HeoOX0IMMO TPOaHATU3UPOBATh
coJiep kaHue padOT U YCTAHOBUTH CYIIECTBYIONINE MEKIY HUMH CBSI3H;
— CIIUCKOM paboT MPOEKTa ¢ yKazaHUEM HX ynopsaoueHus. B stom ciydae

HEO0OXO0IMMO TOJIbKO OTOOPa3uTh pabOTHI HA CETEBOM rpaduke.

IHocTpoenue cereBoro rpagpuxa

HcxoaapiM maroM Jisi TIPUMEHEHHUsST METOJIOB CETEBOTO IIJIAHUPOBAHWSI
SBJIIETCSI OMKUCAHUE MPOEKTA B BUJE MEPEYHS BBITIOJIHIEMBIX pabOT C yKa3aHUEM
UX B3aUMOCBs3U. Jlmsi omumcaHus TIPOEKTa WCIONB3YIOTCS JBa OCHOBHBIX
criocoba: TabnuuHbli W rpaduueckuit. PaccMoTpum crenyroiryo TaOIuIly,
OTTMCHIBAIOIIYIO MPOEKT.

HenocpeacrBenHo
Bpems
PaGora | mnpeamecrByromas
BbITIOJTHEHUS
padora

A - ta
B - ts
C B tc
D A, C to

B mepBoM cronOrie ykazaHbl HaMMEHOBaHUS BceX paboT mpoekta. Mx
yetbipe: A, B, C, D. Bo BTopom cronliie ykazaHbl paOOThl, HETIOCPEACTBEHHO
IpealecTByolue J1aHHoi. Y pabor A u B Her npenmectByromux. Padore C
HEMOCPEJACTBEHHO MpeiiecTByer padbora B. DOto o3nawaer, uro padora C
MOXET OBITh HayaTa TOJIbKO MOCJI€ TOTo, Kak 3aBepiutcst padbota B. Pabore D
HEIMOCPEJICTBEHHO MpeAlecTBYIOT ABe padbotel: A u C. DTo 0O3Haydaer, yTo
pabora D mMokeT ObITh Ha4aTa TOJIBKO TMOCIIE TOTO, KaK 3aBepIiaTcs padoTsl A u
C. B tperbeM cronOrie TaOMUIBI I8 KaXI0HW pabOThI yKa3aHO BpEeMs ee
BbITIOJIHEHUS. Ha ocHOBe 3TOM TaOMUIlBI MOXKET OBITH MOCTPOEHO CIIEAYIOIIee
rpadudeckoe onucanue npoekra (cM. PrucyHok 44).

o=

Pucynox 44. I'pa¢ padot npoexkta — cereBoii rpauk
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Ha pucyHke npoekt npejacTanieH B Bujie rpada c BepumHamu 1, 2, 3,4 u
nyramu A, B, C, D — cereBoro rpaduxka. Kaxnas BepmuHa rpada
oToOpaxaeT coObITHE (MOMEHT BPEMEHH, KOT/Ia 3aBEpPIIAIOTCS OJHU pabOTHI U
HaunHatotca Apyrue). CoObithe 1 O3HayaeT Hayauo BBIIOJHEHHUS IPOEKTA.
HNuornma takoe coObiTne 0003Ha4aroT OykBoW S (start). CoObiTne 4 o3HaA4aeT
3aBeplleHue npoekra. Jjis 0003HaYeHusl TAKOTO COOBITHSI MHOTIA UCTIOJIb3YETCS
oykBa F (finish). JIroGas pabora mpoekTa — 3TO ymopsJioYeHHas mapa ABYX
coObITHIi (111 Bex). Hanmpumep, pabora A ecth ynopsiioueHHas rmapa coObITHN
(1,3). Pabora D — ymnopsanodennas napa coobituii (3,4). CoObiTHE MpoeKTa
COCTOWT B TOM, YTO 3aBEPIICHBI BCE PAOOTHI, «BXOSIIINE» B COOTBETCTBYIOIIYIO
BepinHy. Hanpumep, coObiTHE 3 COCTOUT B TOM, UTO 3aBEPILICHBI PaOOTHI A U
C.

[TocTpoeHue ceTn npoeKTa OCHOBAHO Ha CIAEAYIOUIUX MTpaBUIIax:
IMpaBuio 1. Kaxxnas pabota B mpoeKTe MPECTaBISETCS OJHON U TOJIBKO OJTHOM
JIyTOMH.

IMpaBuio 2. Kaxnas pabora uieHTUGUIIMPYETCS IBYMsI KOHIIEBBIMH Y3JIaMH.

Ha pucynke Hmxke (cM. Pucynok 45) nmokazaHo, Kak ¢ MOMOIILIO BBEICHUS
(UKTUBHOU pabOTBHI MOXKHO MPEJCTABUTH JIBE MapasuiesibHbIX padoTsl A u B. Ilo
omnpenesnieHno (GUKTUBHas paboTa (KoTopas Ha ceTeBOM TIpaduKe OOBIYHO
0003Ha4YaeTCss MYyHKTUPHOM Iyroil) HE TOTJIOMIAeT BPEMEHHBIX WM JPYTUX
pecypcoB. BcraBuB ¢QuKTHBHYIO pabOTy OJHMM M3 YETHIPEX CIOCOOOB (CM.
Pucynox 45), Mbl moJiy4aeM BO3MOXKHOCTh UACHTHU(UIIMPOBATH paboTel A u B
1o KpaiHel Mepe OAHUM YHUKAJIbHBIM KOHIIEBBIM y3JI0M (Kak TpeOyeT mpaBujio

2).

[~ - . ———————————

g»

. ————————————————————————, -

Pucynoxk 45. Ucnosib3oBaHue GUKTHBHBIX padoT
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Hpasuno 3. Jlng  noaaepkaHusi — MPABUJIIBHBIX — OTHOIICHUU
OpEIIIeCTBOBAHNS TPU BKJIIOYEHHMH B CETEBOM rpaduk Jo0oil padoTh
HEOOXOMMO OTBETHUTD Ha CJICTYIONINE BOMPOCHL:

1. Kakas paboTa HEOCPeCTBEHHO MPEIIIECTBYET TEKYIIEH?

2. Kakas paboTa J0ODKHA BBIMOJMHSATHCS TIOCTE 3aBEPILICHUS TEKyIIEH
paboThI?

3. Kakas pabota KOHKYpUpYeT (BBIMOJHACTCS MapaJlieIbHO) C TEKYIIeH ?

OTBeTbl Ha 3TH BOMPOCHI, BO3MOXKHO, MOTPEOYIOT BKIIOUUTH B CETh
(GUKTUBHBIE pabOThI, YTOOBI MPABUIBLHO OTOOPA3UTH TMOCIEIOBATEIBHOCTD
BbIMOJHEHHsT paboT. [Ipeamnonoxum, HampuMep, YTO YeThipe pabOThl JOKHBI
YIOBJIETBOPSATH CIEAYIOLIUM YCIOBUSM.

1. Pabota C goikHa HauaThCs cpa3y Mmociie 3aBepiieHus padbot A u B.

2. Pabora E nmomkHa HavaThCs HEMOCPEACTBEHHO TOCIE 3aBEpIICHUS
pabots! B.

Pucynok 46a moka3bIBaeT HEMpaBUIILHOE MpeCTaBlIeHUE paboT, TaKk Kak
U3 HEro cieayer, 4ro pabora E mokHa HayaThCsA TMOCJE 3aBEpIICHUS Kak
pabotel B, Tak u A. PucyHok 460 moka3pIiBaeT, KaK C MOMOIIbIO (DUKTUBHOMN
pabotel D pemuth 3Ty npodiemy.

& e

a) 6)

Pucynok 46. Ucnosnb3oBaHue (PUKTHBHBIX padoT, mpumep 2

OukTuBHas paboTa MOXET pealbHO CYIIECTBOBATh, HAMNpUMED,
«repejaya  JOKYMEHTOB  OT  OJHOro  oTxena K ApyroMmy». Ecmm
OPOAODKUTEIBHOCTh TakoW pabOThl HECOM3MEPUMO Majla MO CPaBHEHHUIO C
IPOAODKUTEIBLHOCTBIO APYTUX paboT MpoekTa, TO (popMaabHO €€ MPUHUMAIOT
PaBHOM HYIIIO.

B cereBoM rpaduke He JOKHO OBITh:

— KOPHEBBIX COOBITUN (T.€. HE MMEIOIIUX MPEAIIECTBYIOMMNX COOBITHIA),

KpOME UCXOJHOTO;

— TePMHUHAJIBHBIX COOBITHH (T.€. HE MMEIONIMX MOCIEeIYIOUIMX COOBITHIA),

KpOME 3aBEpLIAIOLIETO;

— k0B (cM. Pucynok 47).
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Pucynok 47. HenpaBuibHbIN ceTeBol rpaduk pador

OmnpenesieHne KPUTHIECKOTO IIyTH

Bynem mpenmnonaratb, 4To BpeMs BBIIIOJHEHUS KaXXJI0M pabOTHl TOYHO
U3BECTHO. BBeneM cienyronie onpenencHus.

IIytb — mnocnenoBaTeabHOCTh B3aUMOCBSI3aHHBIX padoOT, BeAyllas W3
OJTHOM BEpIIMHEI MPOEKTa B Apyryto BepmmHy. Hanpumep (cm. Pucynok 48),{A,
D, G} u {C, F} — nBa pa3nu4HbIX MyTH.

Pucynoxk 48. Paznu4yHble NyTH Ha ceTeBOM rpaguke

JliMHa mMyTH — CyMMapHas MPOAOKUTEIbHOCTh BBINOJHEHUS BCEX
paboT myTH.

IoaHbIH MyTh — 3TO MyTh OT UCXOJHOTO K 3aBEPIIAIOIIEMY COOBITHIO.

Kpurnyeckui myTb — MOJHBIA MyTh, CYMMapHas IPOJOJDKATEIBHOCTD
BBITIOJIHEHUS BCEX PabOT KOTOPOTO SIBIICTCS HAUOOJIBIICH.

Od4eBUHO, YTO MUHUMAIBHOE BpEMs, HEOOXOIUMOE J/JI BBIMOTHCHUS
A1000ro MpoeKTa PaBHO [UIMHE KpUTHYeCKOro mnyTu. VIMeHHO Ha paloTshl,
NpUHAAJIeKAIINE KPUTHUECKOMY IyTH, cleayeT oOpamiaTh 0co00e BHUMAaHUE.
Ecnu takas pabota OyneT OTJI0KeHa Ha HEKOTOPOE BPEMsi, TO BPEMsI OKOHUAHHUS
poeKTa OyJeT OTJIOKEHO Ha TO ke BpeMs. Eciu HeoOX0auMO COKpaTUTh BpeMsl
BBITIOJTHEHUS TMPOEKTa, TO B TEPBYIO OYEpPEAb HYKHO COKPATUTh BpeMs
BBITIOJIHEHUS XOTsI ObI OJTHOM paOOThl HA KPUTUUECKOM ITyTH.

Jlyist Toro, 4TOOBI HANTH KPUTHYECKUHN MYTh, JOCTATOYHO MEepedpaTh BCE
IyTH U BBIOpaTh TOT, WJIM T€ U3 HUX, KOTOPhIE UMEIOT HAaUOOJBIIYI0 CYMMApPHYIO
MPOJIOJKUTEILHOCTh BBINOJMHEHUsT padoT. OnHako s OOJIbIIMX MPOEKTOB
peanu3anus TaKOro NOAXOAA CBS3aHA C BBIYUCIUTEIbHBIMA TPYAHOCTSIMU.
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Meton kputudeckoro nytu (Meroq CPM — Critical Path Method) mo3BossieT
MOJYYUTh KPUTUYECKUI MyTh HAMHOIO MPOIIIE.

Pacuer cereBoil Mo HAYMHAIOT C BPEMEHHBIX MapaMeTpOB COOBITUH,
KOTOpbIE BIIMCHIBAIOT HEMOCPEACTBEHHO B BEPIIMHBI CETEBOro rpaduka
(Pucynoxk 49):

—T,0) - paHHUN CPOK HACTYIUICHUS COOBITHS 1, MHUHUMAJIBHO
HEOOXOJMMMBINA JIS BBITIOJIHEHHSI BCEX PabOT, KOTOPBIC MPEIIICCTBYIOT
COOBITHIO 1;

— T,(i) — MO3AHUI CPOK HACTYIUICHUSI COOBITHS 1, MPEBBILICHHE KOTOPOTO
BBI30BET AHAJIOTUYHYIO 33JIEPXKKY HACTYIUUICHHUS 3aBEPUIAIONIETO COOBITHUS
CETH;

— R(i) =T,(i) =T, (i)— pe3epB COOBITHA 1, T.€. BpEMsI, HA KOTOPOE MOKET OBITH

OTCPOUCHO HACTYIIJICHUC coObITHA 1 0€3 HapyHICHUA CPOKOB 3aBCPIICHUA.
o)
Pucynok 49. ITapameTpsl coObITHIT

PanHmMe Cpoku HACTYIUIEHUS COOBITHA  PACCUMTHIBAIOTCS OT MCXOJHOTO
(S) x 3aBepmatomemy (F) coObITHIO clieayronuM o0pa3oMm:
1. mng uexoaHoro cobwitus S: T,(S)=0;

2. 17 BCEX OCTANBHBIX COOBITHH 1: T (i) = @%ﬁp(k) +t(k, i)J,

rjae MakcuMyM Oepetcst o BceMm padbotam (k,i), Bxoasiimum B cooObitue 1i; t(k,i)

— anutensHocTh padoThl (k,1) (cMm. Pucynok 50).

t(ky.1)

Pucynoxk 50. Pannue cCpoku HACTYIJIEHUSI COOBITHIA

[lo3nHue Ccpoku HACTyIUIEHHUS COOBITUM T, (i) paccuUTHIBAIOTCS OT

3aBEPIIAOIIET0 K UICXOAHOMY COOBITHIO:
1. nna 3aBepmaromero coobrtus F: T (F) =T, (F);
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2. IS BCEX OCTAIBHBIX COOBITHI i: T, (i) = 5r(1}r|1) [T () -tG, )],

rie MUHUMYM Oepetcs 1o BceM padotam (1,j), BBIXOASIINM U3 coObITHSA 1; t(i, j)

— JUIMTEIbHOCTD paboThI (1i,j) (cM. Pucynok 51).

Pucynoxk 51. Ilo31Hue CPOKH HACTYIJIEHUS COOBITHIA

Y CnoBUst KPpUTUIHOCTH MY TH:

— HE0OXOUMOE YCJIOBHE: HYJIEBBIE PE3EpPBbl COOBITHH, JEXalluX Ha
KpUTHYECKOM IyTH R(i) =0,

— JIOCTaTOYHOE YCJIOBHE: HYJIEBBIC IOJHBIC PE3epBBI padOT, JSKAIIMX Ha
KpuTHdeckoM mytd R, (i,J)=0. R (i, j) =T, (j) T, (i) —t(i, j) — moKa3bIBacT
MaKCUMAJIbHOE BpEMs, Ha KOTOPOE MOXKHO YBEIUYUTH JIUATEIBHOCTH

pabotsl (1,])) UM OTCPOUYUTH €€ Hayallo, YTOObI HE HAPYIIMIICS CPOK
3aBEpIICHUS MMPOCKTA B LIEJIOM.

IIpumep

Paccmotpum npumep. Kommanus pa3padaTbiBaeT CTPOUTEIBHBIA MPOEKT.
HNcxonHble [OaHHBIE MO OCHOBHBIM OIEPALUMSM NPOEKTA IPEACTABICHbI B
tabnuue. HyXHO TOCTpOUTH CETEBYIO MOJEIb MPOEKTa, ONPEIECIHUTh
KPUTUYECKUE IyTU W MPOAHAUIM3UPOBATH, KAK BIMSIET HA XOJ BBINOJIHEHUS
poeKTa 3a7epkka padotsl D Ha 4 Henenu.

PabGora | HemocpencrBeHHno npeamecrsywomas | JuiureJbHOCTD,
padora HepeJ U
A - 4
B - 6
C A, B 7
D B 3
E C 4
F D >
G E.F 3

CereBoii rpaduk npoeKTa IoKa3aH HapucyHKe Hibke (cM. PrucyHok 52).
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Pucynok 52. Ilpumep. CeTeBoii rpauk npoexra

CornacHO HEOOXOAMMOMY YCIIOBHUIO JIBa MOJIHBIX IyTH CETEBOM MOJEIH
(cm. Pucynok 52) L =1234,6,7 u L,=134,6,7 MOTYyT OBITh KPHTHYCCKHUMHU.
[IpoBepuM TOCTATOYHOE YCIAOBUE KPUTHUHOCTH AJist padot (1,2) u (1,3)

R,(12)=T,(2)-T,1)-t(1L2)=6-0-6=0,
R,(L3)=T,3)-T,)-t(13)=0=6-0-4=2 .

[Tyts L,, HaunHatomumiics ¢ padbotsl (1,3) He ABISETCS KPUTUUECKHUM, T.K.
MOCKOJIbKY KaK MUHUMYM OJIHA M3 €ro padoT He sBJsETCsA Kputuueckou. PaboTa
(1,3) umeetr HEHyNEBOUW MOJHBIM pe3epB, a 3HAUUT MOXKET OBbITh 3aJep>KaHa C
BBINIOJTHEHUEM, YTO HEIOIYCTUMO ISl KPUTUYECKUX PaboT.

Takum oOpa3om, cereBas MOJAEIb MUMEET €IUHCTBEHHBIH KPUTHUECKHI
oyTh L,

» =12,3,4,6,7 1nuTenbHOCThI0 20 Henenb. 3a BBIMOJHEHUEM PabOT 3TOTO
yTH HEOOXOAUM OCOOBIN KOHTPOJIb, T.K. JIF000E YBEIWYEHUE UX JUTUTEILHOCTH
HAPYIIUT CPOK BBITIOJTHEHUS IPOEKTA B IIEJIOM.

Pa6ota D unu (2,5) He siBNsieTCS KPUTUUECKOM, €€ TIOJIHBIN pe3epB paBeH
3-M HezensiM. DTO 03HAUYaeT, YTO MPH 3aJePKKE padOThl B IIpenenax 3-X HeJelb
CpPOK BBITIOJIHEHUSI TIpoeKkTa He OyneT HapymieH. [loaToMy ecnm coriacHo
ycioButo padbota D 3aaepxkutcs Ha 4 Helelu, TO BECh MPOEKT 3aKOHUUTCS Ha 1

HCAOCIIIO ITO3XKC.

HOCTpOBHI/Ie KaJCHIAApPHOI'0 IIaHa

[lycth cereBoii rpaduK TMOCTPOEH H KPUTHYECKUNW TMYTh HA HEM
ompeseneH. Pe3ynbTaTel pemieHus 3a1aud TUIAHUPOBAHUS TENeph HEOOXOAMMO
0TOOpa3uTh B BUJIE KAJICHAAPHOTO IU1aHa. B Tabnuiie HuXKe MpUBEIeHBI JaHHBIC
0 KOJIaX U JJIUTEIBLHOCTSAX pabOT B IHSIX U3 PACCMOTPEHHOTO BHIIIE TpUMEpa.

(i) 12 [13 [25 [3,4 |46 |56 |67
t(i.j), 6 |4 |3 |7 |4 |5 |3
JTHA

K kputnueckomy mytu otHocstcs pabotwr (1,2), (3.4), (4,6) u (6,7)
(buxTuBHOU paboroit (2,3) Ha miuaHe mpeHeOperaem). X Ha KalieHJIapHOM
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IJIaHe BBIJACIAIOT cIutomHoM suaHuei. Pab6orsr (1,3), (2,5), (5,6), He
OTHOCSIIUECS K KPUTHUYCCKOMY ITyTH, PUCYIOT ITyHKTHPOM.
KanennapHselii 11aH, MOCTPOCHHBI HA OCHOBAaHWW BXOJHBIX JaHHBIX,
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Pucynok 53. KaneniapHblii J1aH NpoeKTa
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1. Anekcunckas T. B. YueOHoe mocoOue MO peIIeHHIO 3ajJad 10 Kypcy
HPKOHOMHUKO-MaTeMaTHICCKUEe METOAbl W Mojenu. — Taranpor: M3a-Bo
TPTY, 2002. — 153 c.

2. Taxa X. Beeaenue B uccienoBanue omnepanuii. — M.: Buibssamc, 2005. —
912 c.

3. Dmanoyc M., Cronchunn P. Metonsr npunsitust pemenuit. — M.: KOnuTH,
1997. — 587 c.
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JIABOPATOPHAS PABOTA Ne 6

MGTOI[BI aHaJIn3a BPpCMCHHBIX PAO0B

Obuwue ceedenus

ean padoTbl

[IpuoOpecTu HaBBIKM MPOTHO3MPOBAHUS 3HAYEHUN BPEMEHHOTO psila, B
YaCTHOCTH, BBIJICJICHUS yCTOWYMBBIX TEHACHUMA M y4eTa CE30HHOMU
COCTaBISIIONICH, @ TAaKKE HABBIKM MCIOJIb30BaHMs cpeAcTB llaker AHanuza u
[Touck pemenus, Bxoasumx B MS Excel.

ILl1aH BBIIIOJIHEHHUSA

1. V3y4uTh TEOPETUYECKYIO YACTh;
2. IlomyunTh 3ajaHUE IPENOIABATEIS;
3. Bemoauuts 3aganus 1 u 2:
3.1.ITocTpouth rpaduk 3HAUCHUI BPEMEHHOTO Ps/Ia;
3.2.ITocTpouthb rpaduku MPOTHO3UPYEMBIX 3HAYCHUHN (JIs1 KKIOTO U3
MOJYYEHHBIX ITPOTHO30B);
3.3.Brruncauts cpeqnee abCOMOTHBIX OTKIIOHEHUH WA CPEHEe
OTHOCHUTEJIBHBIX OITHOOK;
3.4.0TBeTUTH HA BOIIPOCHI 33/1a4H;
4. CoctaBuTh OTU€T 1O JiabopatopHou pabore. OTYET MODKEH UMETh
CJIEIYIOLIYIO CTPYKTYPY:
4.1. TUTYyIbHBIA _ JIUCT, KOTOPBIM JOJDKEH COJAEpPKaTh  CIEAYIONIYIO
UH(pOpMaIHIO:
4.1.1. Ha3zBanue yHHMBeEpcHUTETa U Kadeapbl, OTBETCTBEHHOW 3a
JTUCITUTUTNHY
4.1.2. 3aroyioBOK — HOMEp Y Ha3BaHHE JIAOOPATOPHOU PaObOTHI;
4.1.3. [loa3arosoBOK — HOMEDP BapUaHTa U HOMEPA 3a/1a4;
4.1.4. ®UO u n0KHOCTU CTYAECHTA U MPENoAaBaTels;
4.1.5. «r. Cankr-IletepOypr, 2012 roay;
4.2.0tuér o pemeHuu 3amaHugx 1 w2, comepkamuid CIeayromee
nH(OPMAITMOHHOE HATIOJTHCHHE:
4.2.1. ®opMmynupoBKa MHAUBUIAYATHLHOTO 33/IaHNUS;
4.2.2. I'padpuiky 3HaUEeHUN BPEMEHHOTO Psijia U POTHO3a;
4.2.3. Ilpu HEoOXOAUMOCTHU, CHUMKH SKpaHa MOHHUTOpPA, COJEpIKallue
OCHOBHBIC MOMEHTBI PEIICHUS 3a]1a49H;
4.2.4. OTBeTHI HA BONIPOCHI 3aJ]aHNS;
4.2.5. Pe3yabTatrhl perieHus: U BHIBOIBI.
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Teopemu yeckasa uacmo

OO01mue cBereHud

Bpemennvim  psioom  Ha3pIBaeTCS  TOCIEAOBATEIbHOCTh  3HAYCHHUN
HEKOTOPOTO TIOKa3aTellss BO BPEMEHH (Hampumep, OOBEMOB MpPOAaXK, CM.
Pucynok 54).

Pacnpepenenue o6b€ma npogarx
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Pucynok 54. BpemeHnnblii psi1 00béMa npoaax

AHanu3 BpPEeMEHHBIX PSIOB SIBISETCA CIOCOOOM BBISIBJICHHS TEHICHITUI
MPOIIJIOTr0 U MPOJJICHUST UX B Oyaymiee. MeToasl aHaian3a BPEMEHHBIX PSIOB
OCYILIECTBJISIFOT ~MPOTHO3 MYTEM HKCTPANOJALMM 3HAYECHHN  OTIEIbHOU
IIEPEMEHHOW HAa OCHOBE CTAaTUCTUYECKUX JAHHBIX 33 MPOLUIBIA BPEMEHHOU
nepuosl. OcHogHoe OonyujeHue, KOTOPOE MPU TOM JENAETCs, 3aKII0YaeTcs B
TOM, YTO MPOUCHIEAIICE B MPOILIOM JaeT XOpolliee MPUOIKEHUE B OIICHKE
Oyymiero.

Pa3BuTre nporeccoB, peaibHO HAOII0JAEMBIX B KU3HH, CKJIQIBIBACTCS U3
HEKOTOPOUN ycmouyugou meHoeHyuyu U HEKOTOPOU CIYUaUHOU cocmasasiowell,
BBIPKAIOMICHCS B KOJeOaHUM 3HAYEHUH TMOKa3aTelsl BOKPYT TpeHaa. PucyHok
55 nmoka3bIBaeT, Kak MOTYT 3aBHCETh 00BEMBI MTPOJIaXK OJHOTO M TOTO YK€ TOBapa
Ha JIBYX CTaJUsIX €ro )KU3HEHHOTO KA (B HAYaje U B KOHIIC MPOJaXK).
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O6bems O6Bvemp
npoAaXK NpOomaXx
Bpems# Bpems
Haua 1o XXH3EEHHOro UUKJIa Konen XH3HeHHOro MuKJIa

Pucynoxk 55. 3aBucuMocTh 00bEMa MPOJAAK OT CTAAUHU KM3HEHHOT0 IIUKJIA MPOAYKTA

KpuBble TpeHIa CriakuBalOT BPEMEHHOM psJi 3HAUYCHUN MOKa3aTes,
BBIJIETIsIA OOIIyI0 TeHJeHIHI0. MIMeHHO BBIOOp KPHMBOM TEHIEHIIMM BO MHOI'OM
ONpeAesieT pe3ybTaThl MPOTrHO3UPOBAHMUS.

B OonpmmHCTBE CiIydyaeB BpPEMEHHOW psJi, KpoMe TEHACHIMH H
CIIyYallHbIX OTKJIOHEHUW OT HEro, XapakTepU3yeTcsl €€ Ce30HHOU
cocmasgnaowel. Ce30HHAsT COCTABJISIIONIAS — 3TO NMEPUOJNYECCKUE MU3MEHEHHUS
nokazareniss. OObUHAST  MPOJOJDKUTENIBHOCTh  CE30HHOM  COCTaBIISIONICH
M3MEpSETCS THAMU, HEACISIMU WM MECSIaMH.

MeToabl 0€3 Ce30HHOU COCTABJIAIOIIEH

Bnaugane paccMOTpuUM HECKOJIBKO MIPOCTEUIITNX METOJIOB
MIPOTHO3WPOBAHMS, HE YUYWTHIBAIOIMINX HAJIMYMS CE30HHOCTH BO BPEMEHHOM
pane. lIpeanonoxum, uro B )xypHane PbK npusenena csogka 3a nocneanue 12
JTHEH (BKJIFOYAs CETOHSIIHMK) IIeH Ha anelbCUHBI, CITOKHUBIIUXCS HA MOMEHT
3aKphITUS OMpKU. VIcTonb3yst 3TH JaHHBIC, HY>KHO TPEICKa3aTh 3aBTPAITHIOO
IIEHy Ha Kakao (Takke Ha MOMEHT 3aKpbITHs Oupku). PaccMOTpuM HECKOJIBKO
crioco0oB clieNIaTh 3TO.

1. Ecnu mnocnennee (CerofHsIIHEee) 3HAUYCHUE Haubojee 3HAYUMO MO
CPaBHEHUIO C OCTAJIBHBIMU, TO OHO SIBJISCTCS HAWIYYIIMM TPOTHO30M Ha
3aBTpa.

2. Bo3MoOxHO, u3-3a OBICTPOro M3MCHEHMS IIEH Ha OMp)Ke IepPBBIC IIECTh
3HAUCHUN YK€ YCTapeiau M HE aKTyalbHBI, B TO BpeMs KakK IOCJIEIHHE
MIECTh 3HAYUMBbI M UMEIOT PaBHYIO IIEHHOCTH JIJI1 MporHos3a. Torma B
KaueCcTBE MPOTHO3a HA 3aBTPa MOXKHO B3ATh CPEIHEE TMOCICTHUX IIECTH
3HAYCHUU.



82

3. Eciin Bce 3HaueHHUsl CYyIIECTBEHHbI, HO CEroAHsliHee |2-¢ 3HaueHue
Haubonee 3HaunMoO, a npeabiaymme l1-e, 10-e, 9-e u T.1. UMEIOT Bce
MEHBIIIYIO U MEHBIIYI0 3HAYMMOCTb, CIEAYET HAUTU B3BEILIEHHOE CPEAHEE
Bcex 12 3nauenuit. [Ipuyem BecoBble KOA(D(PUIMEHTHI IS MOCIECTHUX
3HAYEHUM TOJDKHBI OBITH OOJIBINE, YeM JAJISl MPEIBIIYIINX, U CyMMa BCEX
BECOBBIX KO3 PHUIIMEHTOB JOKHA PABHATHCS 1.

IlepBplli cnoco® Ha3bIBAETCS «HAWBHBIM» IPOTHO30M M JIOCTATOYHO
oueBujeH. PaccMoTpuM noipoOHEe OCTaJIbHBIE CIIOCOOBI.

MeToa CKOJIb3HIIIEr0 CPeaHero

OnHuM W3 TOPEANONIOKEHUN, JIEKAIUX B OCHOBE JAHHOTO METOAA,
SBJIIETCS] TO, YTO 0OJiee TOYHBIN MPOTHO3 Ha Oy/yllee MOXKHO MOJIYYUTh, ECIH
HCIIOJIb30BAIMCh HENaBHUE HAOJIOJICHUS, IPUYEM, YEM «HOBEE» JaHHBIC, TEM
UX BEC A TPOrHO3a JIOJDKEH ObITh OoJblle. YAMBUTEIBHO, HO TaKOU
«HAUBHBIN» TIOAXOJ OKa3bIBACTCS YPE3BBIYAWHO TOJIE3HBIM ISl MPAKTUKH.
Hanpumep, MHOrHe aBMAaKOMIAHUM MCIOJIB3YIOT YACTHBIM THUI CKOJB3SIIETO
CpEIIHEro JJIs CO3/IaHMsI IPOTHO30B CIIPOCA HA aBUAIEPEJIEThI, KOTOPHIE, B CBOIO
o4depe/lb, UCIOIB3YIOTCS B CIIOAKHBIX MEXAHU3MaXxX YIPABICHHS U ONTUMU3ALUU
n0X0J0B. boiee TOro, mpakTUYECKH BCE MPOTPAMMHBIE MAKEThI YIPABICHHS
3amacaMy COJIEpKaT MOJYJIM, BBIMOJHSIOIIMNE MPOTHO3bI HA OCHOBE TOTO HIIH
WHOTO THUIIA CKOJIB3SLIETO CPEIHETO.

Paccmotpum CIHEAYIOIINI TIpUMeEp. Mapxkeronory HYKHO
CIPOrHO3UPOBATh CHPOC HA MPOU3BOAMMBIE €T0 KOMIIAHUEN CTaHKU. /[aHHbIE 1O
o0beMaM MpoAaX 3a MOCHEAHMA ToA padOoThl KOMIAHUU Haxonadrcs B (aiiie
«JIP6.ITpumep 1.Cranku.xls».

IIpocToe ckoab3smiee cpeaHee. B »>TomM  Mertome  cpeaHee
dbukcupoBaHHOTO YKciia N MocieHUX HaOMIOACHUN UCTIONB3YETCs A OIICHKU
CJIIEAYIOIIET0 3HAYCHHUs BpEeMEHHO psna. Hampumep, ucnonib3ys [OaHHBIE O
poJaXkax CTaHKOB 3a IEpPBbIE TPU Mecslla roja, MEHEIKEp MOaydaeT s
amnpeJsis 3Ha4eHHE, UCTIONb3Ys (POPMYITY, IPUBEAECHHYIO HIKE:

p Xt X+ Xy 20+ 24+ 27
, = =
3

~ 23,67 (1).

B cnyuae mnpowmsBombHOrOo umcia N y3l0B pacueTHas (opmyra
000011aeTcs CIeyoIUM 00pa3oM:

, 10
X = N > X (2).
i=1
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Menemkep BBIYUCINI 00beM MPOJaX Ha OCHOBE MIPOCTOTO CKOJIB3AIIETO
cpenHero 3a 3 u 4 mecsna. OgHako TpeOyeTcsl ONMpeeanTb, Kakoe KOJIMYECTBO
y37I0B Ja€T OoJjiee TOYHBIM MPOrHOo3. JlJs OIEHKM TOYHOCTH MPOTHO30B
UCIIONIB3YIOTCSL  cpednee abcontomuvix omxnonenuti (CAO) u  cpeownee
omuocumenvHuix owubdok, B nporenrax (COOII), Beruucnsemsle mo Gopmyiam

(3) u (4).
2nlx; — x4
CAO = ——— 3),
Y 3)
| —%i
1009
COOIl = T 100% (4).
N
rze Xi— I-oe peajbHOEe 3HAUCHUE NIEPEMEHHOH B I-i MOMEHT BpEMEHH, a X i— i-o¢e

CIPOTHO3MPOBAHHOE 3HAYCHUE IEPEMECHHOW B I-ii MOMEHT BpemMeHH, N —
KOJINYECTBO MPOTHO30B.

CornacHo pe3ynpTaraMm, MoJXy4eHHbIM Ha nucte «lIpoctoe ck. cpenHee»
paboueit kuuru «JIP6.Ilpumep 1.Ctanku.xls» (cMm. PucyHok 56), ckomb3siiee
cpennee 3a Tpu Mecsna umeeT 3HaueHue CAO pasHoe 12,67 (sueiika DI16),
TOTJA KaK JJIsl CKOJIB3SIIEro cpeanero 3a 4 mecsiua 3naueHue CAO pasno 15,59
(aueiixa FI16). Torma MOXHO BBIIBHHYTh THIIOTE3y, YTO HCIOJIb30BAHUC
OOJBIIET0 KOJMYECTBA CTATHCTHUYECKHX JAHHBIX CKOpEe VYXYAIIAeT, YeM
YJIy4IIaeT TOYHOCTb ITPOTHO3a METOJAOM CKOJIB3SIIIETO CPEIHETO.

O6wvemol  [lporioz Ha ocHOEE

Mn POTHOZ Ha OCHOBE

npona:, CK. cpeaHero za 3 Abconiotnas CK. cpegHero za 4 AbconioTnas
1 ThIC. MecALla ownbka MeCALEa ownbka
2 |AuBape 20| = = = =
3 ®@eeppane 24 - - - -
4 |Mapt 27 = = = =
5 |Anpens 31 23,67 7.33 - -
6  Mai 37 27,33 9,67 25,50 11,50
7 HwoHbe 47| 31,67 15,33 29,75 17,25
& HWwnbs 53 38,33 14,67 35,50 17,50
9 Asrycr 62 45,67 16,33 42,00 20,00
10 Centabpb 34 54,00 0,00 49,75 4,25
11 OuTAbpL 36 56,33 20,33 54,00 18,00
12 Hoabpb 32 50,67 18,67 51,25 19,25
13 Oerabpb 29 40,67 11,67 46,00 17,00
14
15 Cymma: 114,00 Cymma: 124,75
16 CAO: 12,67 CAO: 15,59

Pucynoxk 56. [Ipumep 1 — pe3ybTaThl IPOrHO3MPOBAHUS METOOM IPOCTOTO
CKOJIb311Iero CPeAHEro
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Ha rpaduxe (cM. PucyHok 57), NOCTpOEHHOM TIO pe3yJbTaram
HAOJIOJICHUT M TIPOTHO30B C HMHTEPBAJIOM 3 Mecsila, MOXXHO 3aMETHUTh Psi
0COOEHHOCTEM, OOLTNX I BCeX MPUMEHEHUI METO/a CKOJIB3AIIET0 CPEAHETO.
70

) /A\
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Pucynok 57. Ilpumep 1 — rpadpuk KpuBoii IPOrHo3a MeTOA0M MPOCTOr0 CKOJIb3SIIIIET0
cpeaHero u rpa¢guk peajbHOro 00bEéMa nNpoaaK

3HayeHUE TMPOTrHO3a, ITOJYYCHHOE METOJOM IIPOCTOrO CKOJB3SIIETO
CpPEIHEro, BCErja MEHbIe (aKTHYSCKOrOo 3HAYCHHS, €CIIM MCXOJIHBIC JTaHHBIC
MOHOTOHHO BO3pacTaroT, U 0oJblle (aKTHISCKOTO0 3HAYEHHUS, €CIIM UCXOHBIC
JIaHHBIE MOHOTOHHO YOBIBatOT. [1oaTOMY, €CiIi JaHHBIE MOHOTOHHO BO3pacTaloT
Wi yOBIBAIOT, TO C TIOMOINBIO IIPOCTOTO CKOJB3SIIETO CPEIHETr0 HEeb3s
MOJIYYUTh TOYHBIX MPOTHO30B. DTOT METOJI JIYUIIIe BCETO MOAXOAUT IS JaHHBIX
C HEOOJBIITMMHU CITYYalHBIMHM OTKJIIOHEHUSMH OT HEKOTOPOTO MOCTOSITHHOTO WA
MEJIJICHHO MEHSIOIIEIOCs 3HAUYCHMS.

OCHOBHOM HEIOCTATOK METOJAa MPOCTOr0 CKOJIB3SIIET0 CPEIHEro
BO3HHMKAeT B pE3yJbTaTe TOTO, YTO TPU BBIYMCICHUH IPOTHO3UPYEMOTO
3HAYEHHS caMoe€ IIocjeaHee HaONIoJeHNe HMeeT Takoh xe Bec (T. .
3HAYMMOCTh), KaK U NPeAbIAyIIHe. DTO MPOUCXOIUT MOTOMY, YTO BeC Bcex N
MOCJICTHUX ~ HAONIOACHUM, YyYacTBYIOIIMX B  BBIYUCICHHH  CKOJIB3SIIETO
cpenuero, paBeH 1/N. [IpucBoeHnne paBHOTO Beca MPOTUBOPECUYUT HHTYUTUBHOMY
MPEACTABICHUIO O TOM, YTO BO MHOTHX CJIy4asX IOCJEAHHE aHHBIE MOTYT
OomnbIlle CKazaTh O TOM, YTO MPOM30WAET B OiipkaiimeMm Oymyiiem, yem
peabIAyIIHUE.

B3BeleHHOe cKoJb3silIee cpeaHee. Bxian pa3nMYHBIX MOMEHTOB
BPEMEHH MOJKHO YYECTh, BBOJS BEC I KaXKIOTO 3HAYCHHUS IIOKa3aTels B
CKOJIB3SIIIIEM HHTEepBajiie. B pe3ynbrare moJiydaeTcs METOJ] B3BEIICHHOTO
CKOJIB3SIIIIEr0 CPeIHEr0, KOTOPhI MaTeMaTHYeCKU MOYKHO 3amucaTh TakK:
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Iivzl(Wk—i * Xje—i)

X = N (4)
rae W, ; — BeC, C KOTOPBIM HMCIIONb3YETCs NIOKa3aTelb X, ; IIPU pacyere.
Bec — 3T0 Bceraa moJsioxuTeNnbHOE 4YHCIO. B ciydae, Korma Bce Beca

OJIMHAKOBBI, BBIPOKIAETCSI METO IPOCTOTO CKOJIB3AIIETO CPEAHETO.
Tenmepp MAapKeTOJIOr MOXKET HCIOJNB30BATH METOJ  B3BELICHHOI'O
CKOJIB3AIIEro cpeaHero 3a 3 Mecsua. Ho mpexne tpeOyercs MOHATH, Kak
BbIOpaTh Beca. Mcmonw3ys cpeactBo Ilouck penieHusi, MOKHO OINPEIEIHUTh
ONTUMAJIBHBIM BeC y3710B. UTOOBI ONPENETuTh BEC y3JI0B C MMOMOIIBIO CPEJICTBA
[Touck peieHus, Mpyu KOTOPOM 3HAUYEHHUE CPEIHETO0 aOCOJIOTHBIX OTKIOHEHHI
OBLJIO OBl MUHUMAJIBHO, BBITIOJIHUTE CIEAYIONIUE JCHCTBUS:
1. BriOepute komanay CepBuc -> Ilouck pemieHus.
2. B nuanoroBom okHe [loucka pemenus: yctaHoBute siueiiky G16 neneBoit
(cm. uct «Becay), MUHUMHU3UPYA €€.
N3meHsemMbpIMu siueiikaMu yKakuTe nuana3on B1:B3.
4. VYcranosurte orpannuenust B4 = 1,0; B1:B3 > 0; BI:B3 <1; Bl <B2u
B2 <B3.
5. 3amycTuTte MOUCK pelieHus (pe3yabTaT 0TOOPaXKaeT).

w

A B £
Mecay Obbemel [porHo3 Ha ocHOBe AbconwoTHan

1 anegha 2 = 0,000 npofas, ThiC. CH. CpegHero 3a 3 mecaya owHbKa
2 anegha 1= 0,000 AxBapb 20
3 aneha 0 = 1,000 heppant 24
4 | CyMMa gecog = 1,00 MapTt 27 - -
5 Anpenb 31 27,00 4,00
] Maid 37 31,00 8,00
i MioHb 47 37,00 10,00
8 Wionb 33 47,00 b6,00
9 ABryct 62 53,00 9,00
10 CeHTAbpb 54 62,00 8,00
11 OrTAbpE 36 54,00 18,00
12 Hoabpb 32 36,00 4,00
13 JOerabpb 29 32,00 3,00
14
15 Cymma = 08,00
16 CAO = 7,56

Pucynoxk 58. Ilpumep 1 — pe3yJibTaT NOUCKA BecOB 3HAYEHMIT MOKa3aTeJiell npu
HCIO0Jb30BAHUH METO/1a B3BEIICHHOI0 CKOJIL3AIIEro CPeIHero

[Tomy4yeHusie pe3ynbTaThl ITOKa3bIBAIOT, YTO OIITUMAJILHOE
pacmpejieiecHie BECOB TaKOBO, 4YTO BECh BEC COCPEIOTOYECH Ha CaMOM
nocjaeAHeM HAOJIOJCHUH, TIPpU OTOM 3HAYEHUE CpeIHEro aOCOJIFOTHBIX
OTKJIOHEHUH paBHO 7,56 (cM. Takke Pucynok 59). Dtor pesynbrar
MOATBEP)KIACT MPEANOIOKEHHEe O TOM, 4TO Oojee TOo3AHHWE HAOIIOICHUS
JTIOJDKHBI UMETH OOJIBIINI BEC.



86

70

50

40

PeanbHble npoaaxu

30 MporHos npogax

20

10

0 T T T T 1
0 2 4 6 8 10

Pucynok 59. IIpumep 1 — rpadpuk KpuBoii NPOruHo3a MeTo0M B3BEIIIEHHOT0
CKOJIB3MII[ETr0 CPeHero u rpauk peajsbHOro 00bémMa nmpoaax

MeToa IKCIIOHEHIIHAJILHOI0 CIJIaKNBAHUSA

[Iporao3sl B MeTOAaX CKOJIB3AIIETO CPEAHETO 3aBUCAT OT MPEAbLIYIIUX
3HAYCHUN TOKa3zaTelsl BPEMEHHOIO psija, HO HE OT KadecTBa MPEablIyIINX
MporHo3oB. PaccMoTpuM OJIMH M3 METOJIOB MNMPOTHO3UPOBAHUS, KOTOPBINA
YYUTHIBAET OTKJIOHEHHME TMPEABIAYIIEr0o IMPOrHO3a OT peajbHOro0 3HAYEHMS
rokKasaTess psja.

OueBUIHO, YTO B METOJI€ B3BEIICHHOIO CKOJB3SIIETO CPEIHETO
CYILIECTBYET MHOXECTBO CIIOCOOOB 3aJlaBaTh 3HAUCHMSI BECOB TaK, YTOOBI HX
cymma Obula paBHOW 1,M SKCMOHEHIMAIBHOE CIVIAKMBAHUE — OJMH W3 TaKHUX
criocoboB. B 310l cxeme MeToJa B3BEHIEHHOTO CpeIHero s jwodoro t > 1
IPOTHO3UpyEeMOe 3HadeHue X ;B MOMEHT BpeMeHu (t+1) mpexncrasiser coboi

B3BELICHHYIO CYyMMY ()aKTUUECKOT0 00beMa MpoAax X, 3a EPUOJ BPEMEHHU t U
IPOrHO3UPYEMOro o0beMa NMpojax X, , 3a Iepuoj BpeMeHH t (cM. popmyiy (5)).

Xepq =% x¢ + (1—x)X; (5).

DKCIOHEHIIHATIBHOE CryIa)KMBaHUE MMEET BBIUKCIIUTENbHBIE
INPEUMYIIECTBA Mepe]l CKOJIB3SIUM CPEIHUM. 3/1€Ch, YTOOBI BBIYMCIUTH Xy, ,
HEoO0X0MMO 3HATh TOJIKO 3HaueHHs X, ¥ X,, (a Takke 3HAUE€HHUE 0), BMECTO

3HAUEHUN TIOKa3zaTensi psja BO BCEX Y3Jax, IO KOTOPHIM IMPOUCXOAUT
crinaxuBanue. Coxpassisi 3HaU€HUE O U NOCIEAHUNA IPOTHO3, Mbl TAK)KE HESIBHO
COXPAaHSEM U BCE MPEIbIIYIIUE IPOTHO3BI.
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PaccMoTpuM  HEKOTOpBIE  CBOICTBA MOJENM  SKCIOHEHIMAIBHOTO
crinaxuBanus. [[i1s Hadana 3ameTuM, 4to eciu t > 2, To B hopmyie (5) t MOKHO
3aMEHUTH Ha t—1, T.e.:

Xy =X Xp_q + (1—0) X4 (6).

[ToactaBuB hopmymny (6) B mepBoHaYaIBHYIO hopMyIy (5), TOIyInM:
Xepr =X X0 (1=0)x,_q + (1-)?%_4 (7).

BeimonHas  mocnenoBaTeabHO  AHAJIOTMYHBIE IIOACTAHOBKH, IIOJIyYUM
CJIEAYIOLIEE BBIPAXKECHUE IS X, -
Xoq =X xptoc (1—o)x,_ g+ (1-)?x,_p + -+ +
o (1= xy + (1-0)* %y

(8).

ITockonbky n3 HepaBeHcTBa 0 < a < 1 cimenyert, yto 0 <1 — a < 1, TO
2 .
a>a(l-a)>a(l-0)"... dpyrumu cioBamu, HaOIIOAEHUE X,, UMeeT OONBIINI BeC,

4eM HaOJIOJEHUE X, ;, KOTOPOE, B CBOIO OuY€pelb, UMEET OOJIBIIMM BeC, 4eM
Xi_p . OTO HJUIFOCTPUPYET OCHOBHOE CBOMCTBO MOJEIN SKCIOHECHIMAIBHOIO
CIJIaKUBaHUST — KO3((UIMEHTHI IIPU X, YOBIBAaIOT NPU YMEHBIIEHUH HOMEpa

k. Taxke MOXHO mMOKa3aTh, 4YTO CymMMa Bcex KOI(h(GUIMEHTOB (BKIIOYAS
KO3 (ULMEHT NIpH X, ), paBHa 1.

W3 npuseneHHON (HOpMyJIbI BUJIHO TaKKe€, YTO 3HAUYEHUE X, SIBIAETCS
B3BEIICHHOW CYMMOW BCEX NpPEIbIAYIIUX HAOMIOeHUN (BKIIIOYas IOCTIEIHEE
HaOmonenue X, ). IlocinenHee ciaraemoe STOW CyMMBI  SBIISIETCS HE
CTaTUCTMUYECKUM  HAOJIOACHHMEM, a  «IpPEANoyIoKeHuem» % (MOXKHO
NPEINONI0KNUTh, HAIPUMED, 4TO X; = X; ). O4eBUHO, YTO C POCTOM t BIUSHUE X,
Ha TIPOTHO3 YMEHBINAETCS, WU B OMNPENCICHHBII MOMEHT WM MOXHO Oyner
npeHeOpeun. Jlake eciam 3HAYeHHE 0 JOCTAaTOYHO Mayoe (Takoe, uro (1 — o)
npubIM3UTENBHO paBHO 1), 3Hadenne (L—a)' Gymer GbICTPO yOLIBATE.

3HayeHue mapamMerpa o CWJIbHO BIMSET Ha (PYHKIIMOHHPOBAHUE MOJIEIIU
MIPOTHO3UPOBAHUS, MOCKOJIBKY O MPEACTaBISET COO0ON BEC caMoro IMoCaeAHEro
HAOMIOEHUs X,. DTO 3HAYMT, YTO CJIEAYET Ha3HAyaThb OoJbllee 3HAUYECHUE O B
TOM clly4ae, Korja B MOJIeJId HauboJiee MPOrHOCTUYECKUM SIBIISICTCS MUMEHHO
nocieaHee HaOmogaeHue. Ecmu ke o 6mm3ko k 0, 9T0 03HaYaeT MPaKTUYECKU
MOJIHOE JIOBEpHME K MPOLIJIOMY MPOTHO3y M WMTHOPUPOBAHUE TMOCIEIHETO
HaOJIIOIEHUS.



88

[lepen MapeKkTosOroM BO3HUKAET MpoOjemMa: Kak HawIydlluM o0pa3oM
nonobpats 3HaueHue o? B atom momoxer cpeactBo Ilouck pemenus. YToObt
HalTU ONTUMAJIBHOE 3HAYEHHUE o (T.€. TaKOEe, IPH KOTOPOM IMPOTHO3HAsI KPUBAs
OyZeT MeHee BCEro OTKIOHAThCA OT KPUBOW 3HAYEHUH BPEMEHHOrO psja),
BBITIOJTHUTE CIEAYIOIIUE ACHCTBHS.

1. Boibepure komanny CepBuc -> [louck pernieHus.
2. B nuanoroBom okHe Ilonck pelnieHus: yCTaHOBUTE IENEeBYIO sueiky G16

(cM. ucT «IKCIO0» ), MUHUMHU3UPYS 3HAUCHHE.

3. Vkaxurte u3MeHsIeMOH siuerkoit srueiiky Bl.

B

Ycranosute orpannuenus Bl >0u Bl <1
5. 3amyctute pacuér (cM. pesynbraT, Prucynok 60).

A B C D E F G
‘ ‘ Mecs Obbembl Mporoa AbconwTHan

1  anmsha = 1,000 npogax, ThiC. ownbka

2 AHBapb 20 20,00 -
3 Meppant 24 20,00 4,00
4 MapT 27 24,00 3,00
a Anpenb 31 27,00 4,00
6 Maii 37 31,00 6,00
7 HMioHb 47 37,00 10,00
8 HMione 33 47,00 6,00
9 ABrycT 62 53,00 9,00
10 CeHTADpER 54 62,00 8,00
11 OrTAbpb 36 54,00 18,00
12 Horbpb 32 36,00 4,00
13 Derabpb 29 32,00 3,00
14

15 Cymma = 75,00
16 CAQ = 6,82

Pucynok 60. I[Ipumep 1 — pe3yJibTaT HCHOJIH30BAHUS METO/a IKCIIOHEHIHAILHOTO
CrJIAKUBAHUA

Onsate, Kak W B METOAEC B3BEIICHHOTO CKOJB3SIIETO CpeaHero,
HAWJTy4IIUM TTPOTHO3 OyJEeT MOJy4YeH, €CIM Ha3HAUYUTh BECh BEC MOCICIHEMY
HaOmoaeHnto (cm. Pucynok 61). CrmemoBaTenbHO, ONTHMAIbHOE 3HAYEHUE O
paBHO 1, Ipu 3TOM cpeaHee aOCOMIOTHBIX OTKJIOHEHWH paBHO 6,82 (suelika
G16).
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Pucynok 61. llpumep 1 — rpaduk KpuBOii NPOrH03a MeTO10M B3BEIIEHHOT0
CKOJIb3SILIIEr0 CPeAHero U rpauk peajbHOro 00bEMa MPoaAXK

Meron  SKCHMOHEHIIMAIBHOTO  CTJQXUBAaHUA ~ XOpOLIO paboTaeT B
CUTyallMsX, KOIJa I[EepEeMEHHAas UWMEET CTallMOHAPHBIA XapakTep, a e€e
OTKJIOHEHHUS OT MOCTOSIHHOTO 3HAY€HUs BhI3BAHBI CIIy4allHBIMH (haKTOpaMu U HE
HOCSAT pEryJiipHOro xapakrepa. Ho »3TuM MeToAOM, Kak U METOJaMH
CKOJNB3AIIETO0  CPEJHEro He  YyJacTcsi  CHPOrHO3UMPOBATH ~ MOHOTOHHO
BO3pACTAlONME€ WM MOHOTOHHO YyOBIBaromue JaaHHbie. [IporHo3upyemsl
3Ha4YeHUs1 OyJIyT BCErJa MEHbIIE UM OOJIbllle HAOMI01aeMbIX, COOTBETCTBEHHO,
a TOYHOCTh JAHHBIX OYyJET CpaBHMMa C TOYHOCTHIO «HAMBHOTO MPOTHO3a». DTU
METOJIbI TAK)KE HE YUUTHIBAIOT CE30HHBIX N3MEHEHUN MTOKAa3aTeNs psa.

Ecnu  cratuctuueckue  JTaHHbIE ~ MOHOTOHHO  M3MEHSIOTCS WM
MOJIBEP>KEHbI CE30HHBIM H3MEHEHHUSM, HEOOXOJMMBI CIEIUaIbHBIE METObI
MIPOTHO3UPOBAHUS, KOTOPBIE OYyT paCCMOTPEHBI HUXKE.

IHoxOop kpuBoOiIl TpeHaa

B kadecTBe mpumepa, BOCIOJIB3YEeMCS JTaHHBIMH OOBEMOB MPOJAXK U3
daitna  «JIP6.IIpumep 2.1lponaxu.xls». BHauame mOCTpOMM  TOUYEUYHYIO
JqyarpaMmMmy, 0ToOpakarouue peaibHble 00beMbI MpoAax. UToObI MOCTPOUTH 1O
9TUM JaHHBIM JIMHUIO TPEHAA, OTPAKAIOIIYI0 TEHICHIMIO B W3MCHCHHUH
00BEMOB TIPOJIAXK, HAJIO BHITIOJHUTH TAaKHUE JIEHCTBHS.
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1. BriGepure m00yr0 TOUKY BRIOpAaHHOTO psifia JaHHBIX. B pe3ynbTaTe OyayT
BBIJICJICHBI BCE TOYKH PSJIA.

2. BeoBuTe Yepe3 KOHTEKCTHOE MeHI0 (QyHKIHIO «Jl00aBUTH JIMHHIO
TpEHAAY.

3. B ngmanoroBom oxHe JluHuUS TpeHAa MO YMOJTYaHHWIO OyaeT BBIOpaH
JUHEUHBIA TUTT PYHKIINH.

4. Haxwmurte «Ok».

[Tocine aToro Ha rpaduke MOSBUTCS MpsiMast TMHUA TpeHaa (cM. PucyHok 62).
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Pucynok 62. [Ipumep 2 — muHus TpeHaa Ha rpaduxe Excel

Jlist Toro 9TOoOBI OCYIIECTBUTH MPOTHO3, HYKHO B JHAJIOTOBOM OKHE
JIuHus TpeHaa OTMETUTh UHTEPECYIOLINIA UHTEPBATl BPEMEHU B ITYHKTE «BIIEPE]
Hay (WM «HA3a] HaY).

B Mento JluHus TpeHaa MOXHO Tak)Xe 3a/aTh MapaMeTphbl MOA0MpaeMoit
KpuBOoi. Hampumep, OH MOXeT ObITh SKCHOHEHLIHMAIBHON WM MOJIUHOMOM
3aJJaHHOU CTEICHM.

B paccmarpuBaemMoM ciydae KpUBOM TPEHAA SIBISETCS NpsMasi JIMHUA C
ypaBHeHHeM Y = ax + b. Koaddurmentsr a u b my1st 310 KprBO# MOXKHO TakKe
HaWTH ¢ IOMOIIBI0 HaACTporku [TakeT AHanu3a, BEIOpaB cpeacTBo Perpeccusi.

MeTtoa Xo0JbTAa

Meton XoJbTa MPEACTABISAECT coboit pa3BUTHE METOoJIa
AKCIIOHEHIIMAJIBHOTO CIVIAKMBAHUA, C YYETOM Haluuus TpeHaa. DopmynupoBka
METOJ1a UMEET BU
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Ve = Le + kT (8),
rjae

Ly =< xp + (1=0)(Lp—g + Te—q) (9),
Ty =B — L)+ (1 =BT (10).

Metox XonbpTa TO3BOJISIET MPOTHO3MPOBATh Ha K TIEPUOJOB BpEeMEHU
BIiepen. Meron, Kak BHJAHO, MCIOJB3YeT JBa MapameTpa a W ff, 3HaYCHUS
KOTOpBIX HaxonaaTca B mpenenax or 0 mo 1. Ilepemennas L, ykaspiBaeT Ha
JONITOCPOYHBIN YPOBEHb 3HAUEHUN U 0a30BOE 3HAUCHHE JTaHHBIX BPEMEHHOTO
psana. Ilepemennas 7 yka3blBaeT Ha BO3MOKHOE BO3pAaCTaHUE WIM YOBbIBaHHE
3HAYEHUH 3a OJJUH MEPHUO/I, T.€. Ha IPUCYTCTBUE TPEHIA.

Paccmotpum pabotry 3TOro mMeroja Ha cienymooueM npumepe. CeeriaHa
paboTaeT aHAIUTUKOM B O0JbIION Opokepckoi ¢upme. Ha ocHOBe nuMeronmxcs
y Hee KBapTalbHBIX oT4eToB kommaHwu RusWindAirlines ona xouer
CIPOTHO3MPOBATH JTIOXO/ 3TOM KOMIIAHWH B CIIEAYIOIIeM kBapTane. meronuecs
JaHHBIE W JUarpaMma, IOCTPOEHHAs Ha WX OCHOBE, HaxonATcs B (aiine
«JIP6.ITpumep 3.RusWindAirlines.xls» (cMm. PucyHnok 63).

A B C D E F G F I
T— Mpubeine Ha RusWind~
1 1 akumro v
2 1 ~6,00p. Mpubbinb Ha 1 aKuMio
3 2 3,00p.| 25,00p.
4 3 1,50p. 20,00.
5 4 4,50p. /
6 5 6,60p.| 1°:00p.
7 6 10,50p.| 10,00p.
8 7 11,10p.
9 8 12,60p| %" f\/
10 G 11,10p.] 0,00p. N A —
11 10 15,90p. 1/ 2 3 4 5 6 7 8 9 10 11 12
12 11 7700] "
13 12 19,50p.| -10.00p.

Pucynox 63. IIpumep 3 - nanHbie 0 10x01e aBuakomnanun Ruswind

BunHo, 4YTO JaHHbIE UMMEIOT SBHBIM TpeHI (IIOYTH MOHOTOHHO
Bo3pactator). (CBeTiaHa XO4YeT MPUMEHUTh METOA  XOJbTa, YTOOBI
CIPOTHO3UPOBATh 3HAYEHHE NPUOBUIM HA OJHY aKIMI Ha TPUHAALATHINA
kBapTai. /(s aToro HeoOXoauMo 3aaaTh HavanbHbIe 3HaueHus asi L u 7. Ectb
HECKOJIbKO BapMaHTOB BbIOOpa:

1. L paBHO 3HaueHUIO NMPHUOBLIN Ha OAHY aKLHUIO 3a MepBblii kBapTani u T = 0;
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2. L paBHO cpenHeMy 3HaUY€HMIO MPUOBLIM HA OJIHY aKIHIO 3a 12 KBapTanoB

u T paBHO cpeHEMY U3MEHEHUIO 3a Bce 12 KBapTasos.

CyliecTBYIOT U JIpyTHe€ BapUaHThl HadyalbHBIX 3HaueHuil 1ist L u 7, HO

Caetnana BbIOpasa MepBblil BApUAHT.
OHa pemuia BOCIONIL30BaThCs cpeicTBoM llouck perienusi, 4To0bl HAWTH

OIITUMAJIbBHOC 3HAYUCHHC IIapaMCTPOB & U ﬂ, IIpU KOTOPBIX 3HAYCHHUC CPCIAHCTO
a0COJIFOTHBIX OIIMOOK B IMponcHTax ObUIO OBl MUHHMAJILHO. ]_IJ'IH 9TOI'0 HY>KHO

BBITIIOJIHUTH CICAYIOIIHNC ,HefICTBHSI.

1.
2.

B

Bri6pars komanay Cepsuc -> [louck perieHusl.

B naumanoroBom okhHe Ilouck pemieHust 3agath sueiiky F18 ueneBoi,

MUHUMU3UAPYS €€.

BriOpath nuamnaszon siueek B1:B2 nusmensembimu.
JobGaButh orpannuenus B1:B2 >0 u B1:B2 < 1.
BEIOTHUTE TTOKCK.

[Tony4yeHHsIi MPOrHO3 MOKa3aH oToOpaxkaroT PucyHok 64, PucyHnok 65,
Pucynoxk 66. Kak BuaHO, oNTUMaIbHBIMUA OKa3aduCh 3HaueHus o = 0,59 u B =
0,42, npu 3TOM cpeiHee aOCOMIOTHBIX OIMMOOK B MPOLIEHTaX PaBHO 0KOJI0 38%.

A B
1 alpha = 0,59
2 beta =| 0,42
2
Pl Keaptan n/a Nporvos NfA ABc. ownbra, %
5 1 -6,00p. -6,00p. 0 - -
] 2 3,00p. -0,69p0. 2,230 -6,00p. 300,0%
7 3 1,50p. 1,52p. 2,220 1,54p. 2,7%
8 a 4,50p. 4,19p. 2,409 3,74p. 17,0%
9 5 6,60p. 6,60p. 2,410 6,60p. 0,1%
10 5] 10,50p. 9,89p. 2,780 9,01p. 14,2%
11 7 11,10p. 11,74p. 2,391 12,67p. 14,1%
12 2 12,60p. 13,23p. 2,011 14,13p. 12,2%
12 9 11,10p. 12,80p. 0,985 15,24p. 37,3%
14 10 15,90p. 15,02p. 1,510 13,78p. 13,3%
15 11 17,70p. 17,23p. 1,797 16,54p. 6,5%
16 12 19,50p. 19,30p. 1,915 19,02p. 2,5%
17 21,22p.
18 coan = 38,2%

Pucynok 64. Ilpumep 3 - pe3yJbTaT NPOrHo3a ¢ HCNOJIb30BaHNEM MeTO1a X0JIbTa



93

1 alpha =

0,59

2 beta =

0,42

a Keaptan Nporuos NfA Abc. owmbra, %
5 (1 =faHHble!B2 =B5 0 -

6 |2 =flaHHbielB3  |=SBS1*B6+{1-$B$1)*(C5+D5) =$B$2*(C6-C5)+{1-$BS2)*D5  |=CYMM(C5:D5) =ABS(B6-E6)/B6
73 =[aHHble!B4 =SBS1*B7+(1-SB51)*(C6+D6) =SBS$2*(C7-C6)+{1-5B52)*D6 =CYMM(C6:D6) =ABS(B7-E7)/B7

g |4 =flaHHbielBS  |=SBS1*B8+{1-$B$1)*(C7+D7) =$B$2*(CB-C7)+(1-$B$2)*D7  |=CYMM(C7:D7) =ABS(B8-E8)/B8

9 |5 =flaHHbielB6  |=SBS1*B9+{1-$B%$1)*(C8+D8) =$B$2*(C9-CB)+{1-$BS2)*D8  |=CYMM(C8:D8) =ABS(B9-E9)/B9
10 |6 =flanHbielB7  |=SBS1*B10+{1-$BS1)*(C9+D9)  |=$B$2*(C10-C9)+(1-3B52)*D9  |=CYMM(C9:D9) =ABS(B10-E10)/B10
11 |7 =flanubie!B8  |=$BS1*B11+{1-$BS1)*(C10+D10) |=$B$2*(C11-C10)+{1-$B52)*D10 [=CYMM(C10:D10) |=ABS(B11-E11)/B11
12 |8 =flanubielBS  [=$BS1¥B12+{1-$BS1)*(C11+D11) |=$B$2*(C12-C11)+{1-$B52)*D11 |=CYMM(C11:D11) |=ABS({B12-E12)/B12
13 |9 =flanubie!B10  |=$BS1¥B13+{1-$BS1)*(C12+D12) |=$B$2*(C13-C12)+{1-$B52)*D12 |=CYMM({C12:D12) |=ABS(B13-E13)/B13
14 10 =flanubielB1l  |=$BS1¥B14+({1-$B$1)*(C13+D13) |=$B$2*(C14-C13)+{1-$B52)*D13 |=CYMM(C13:D13) |=ABS(B14-E14)/B14
15 11 =flanubielB12  |=$BS1*B15+{1-$B$1)*(C14+D14) |=$B$2*(C15-C14)+{1-5B52)*D14 |=CYMM(C14:D14) |=ABS(B15-E15)/B15
16 (12 =fanubie!B13  |=5BS1*B16+(1-SBS1)*(C15+D15) |=5BS2*(C16-C15)+(1-3B52)*D15 |=CYMM(C15:D15) |=ABS(B16-E16)/B16
17 =CYMM(C16:D16)

18 €00 =|=CP3nAY(F6:F16) |

Pucynoxk 65. Ilpumep 3 - pe3yJbTaT NPoOrHo3a ¢ HCNoJIb30BaHNEeM MeTo1a X0JIbTA.
®opmy.Jibl

25,00 p.

20,00 p.

15,00 p.

10,00 p.

5,00 p.

0,00 p.

-5,00 p.

-10,00 p.

7

=7

e

daKTHUYeckme Nokasatenm

7

1/234567891011

7

MporHos

Pucynok 66. Ilpumep 3 - pe3yJbTaT NPpoOrHo3a ¢ HCNOJIb30BaHNEeM MeTo1a X0JIbTA.
I'padux

Onnako meron XoJibTa, Kak M PACCMOTPEHHBIE paHee MPOCTEUIINE

MCTOJIbI TIPOTrHO3UPOBAHHA, HC YYUYHUTBIBACT HAJIWMYHUC BO BPCMCHHOM

CE€30HHBIX U3MEHEHUU.

Yyer ce30HHBIX H3MEHECHU I

psne

CHpOC Ha 3HAYUTCIIbHOC YHCJIO TOBApOB MCHACTCA B TCUYCHHC IOa.

Hampumep, eciiu mocMOTpeTh Ha 00bEMBI MPOIAK MOPOKEHOTO 10 MecsIam, TO

MO>KHO YBHUJIETh B TEIUIBIE MECSILIBI (C HIOHS 10 aBIYCT B CEBEPHOM IOTYLIAPHH )

0oJiee BBICOKMH YpPOBEHb MPOAAXK, YEM 3UMOM, M TaK KaXIblk roj. 31ech

CE30HHBbIE KoyieOaHUs uMET nepuoa B 12 wmecsueB. [pyroit npumep:
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aHAM3UPYIOTCS €KEHENIETIbHbIE OTYEThl O KOJIMYECTBE MOCTOSUIbIIEB, KOTOPHIE
OCTaBAJIUCh Ha HOYb B OTEJIE, PACIOJOKEHHOM B OH3HEC-IEHTPE Tropoja.
[TpenmnonoxxureabHO MOKHO CKa3aTh, YTO OOJIBIIIOE YHCIIO KJIUEHTOB 0KHIAETCs
B HOYM Ha BTOPHUK, CPEAY U YETBEPT, MCHBIIIC BCETO KJIUEHTOB OyJET B HOUM Ha
Cy000TYy M BOCKpECEHbEe, U CPEIHEE YUCIIO MOCTOSUIBIIEB OXKUIACTCS B HOYM HA
NATHULYY W TOHeNeNbHUK. Takas CTpyKTypa [JaHHBIX, OTOOpaKaromias
KOJIMYECTBO KJIMEHTOB B Pa3HbIC JHU HEAENU, OyJeT MOBTOPSATHCSA Yepe3 KAk Ible
CEeMb JHEMU.

[TogoOHBIE MUKINYECKUE U3MEHEHUS TTOKa3aTelis BpeMEHHOTO psijia HOCST
Ha3BaHHWE CE30HHBIX KOJeOaHWil (XOTS CE30H, KaK Mbl BHJICIH, MOXET
OpoNINTECA M Hememo u roxa). Ilpomemypa, KoTopas TO3BOJSET CHEIaTh
MIPOTHO3 C yYETOM CE30HHBIX U3MEHEHUH, COCTOUT U3 CJICTYIOIINX ITAIOB.

1. Ha ocHOBe HCXOAHBIX JAHHBIX OIpPEACNSIeTCS CTPYKTYpa CE30HHBIX

KOJICOAHM U MEePUOJI ITUX KOJIeOaHUH.

2. Ucnonw3yst 4YUCIEHHBIN METOJl, OMMCAHHBIN Jjajnee, U3 UCXOIHBIX JaHHBIX

UCKJIIOYAIOT CE30HHYIO COCTaBJISIOUIYIO.

3. Ha ocHOBe maHHBIX, U3 KOTOPBHIX MCKJIIOYEHA CE30HHAs COCTaBJISIOIIAs,

JETAeTC HAWIIYYIINN BO3MOKHBIA IIPOTHO3.

4. K momy4eHHOMY MPOTHO3Y J00aBISETCS CE30HHASI COCTABISIONIAS.

[TpommtrocTpupyeM 3TOT MOAXOJ Ha JAaHHBIX 00 oObeMax cObITa YIJIA
(u3mepsieMoro B Teicsiuax ToHH) B CIIIA Ha mpotrsbkenun neBatu Jjiet. [lycthb
HekTo DpoHK paboraer meHemxkepom B kommnanuu Gillette Coal Mine, u emy
HEO0OXOMMO CIPOTHO3MPOBATH CIPOC HA yrojib Ha OJIKalIlve JBa KBapTaia.
OH BBeJ JaHHBIE 10 BCEW yroiabHOM oTpaciid B padouyto kHury «JIP6.IIpumep
4.Y101b.X1$» U IOCTPOWII TI0 3TUM JaHHBIM Tpaduk (cM. PrucyHok 67).

2500 A /\ /N\\
2 000 \ A / / \vl/,\\\ /\ N 7
\ \V VIV VNN Y

1-1 2-1 3-1 4-1 5-1 6-1 7-1 8-1 9-1

Pucynok 67. [Ipumep 4 - nanHbie 0 cnpoce Ha yroib B komnanuu GilletteCoalMine
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Onpenesenue CTPYKTYPbl M IEPHOJA Ce30HHBLIX KoJeOanui. I3
rpaduka, MPUBEAEHHOTO BHIIIE BHUIHO, YTO OOBEMBI MPOAAXK BBIINIE CPEITHETO
YPOBHSI B TEPBOM M YETBEPTOM KBapTajax (3MMHEE BpEeMsl roja) W HUKE
CPEIIHETO BO BTOPOM U TPEThEM KBapTajaxX (BECCHHE-JIETHUE MECSIIHI).

HUckaouenune ce30HHOM cocTaBiaswineil. [Ipexne Bcero HeoOXoaumMo
BBIYHCIIUTh CPEJIHEEe 3HAYEHUE BCEX OTKJIOHEHUW 3a OJIMH MEepPUO]] CE30HHBIX
n3MeHeHui. UToObI HCKITIOUUTh CE30HHYIO COCTABJISIONIYIO B IpeiesiaX OAHOIro
rojla, WCIOJB3YIOTCS JIaHHbIE 3a 4YeThlpe Imepuojaa (KBapraia). A dYTOOBI
UCKIIIOUUTh CE30HHYIO COCTaBIISIIONIYI0O M3 BCEr0 BPEMEHHOIO  psfa,
BBIYHCIIICTCS TTOCIICIOBATEIFHOCTD CKOJIB3SAIMINX CPEAHUX 1o T y3mam, rae T —
MIPOJIOJDKATEILHOCTh CE30HHBIX KoJieOaHWH. [[1s BBIMOTHEHUS HEOOXOIUMBIX
BblunCIeHU PprHK ucnosib3oBai ctoiomsl C u D, kak mokazaHo Ha pUCYHKE
Huxe. Cronben C colEpKUT 3HAUCHUS CKOJIB3SIIETO CPEAHEro Mo 4 y3iaM Ha
OCHOBE JIJaHHBIX, KOTOPbIE HAXOATCS B CTOJIONE B.

Jlanee TtpeOyeTcssi HA3HAYUTH TMOJYYEHHBIE 3HAYEHUS CKOJIB3SIIETO
CPEIIHEr0 CPEJHUM TOUYKaM IOCIIEeOBATEIHLHOCTUA JAHHBIX, HA OCHOBE KOTOPBIX
9TH 3HAYCHUS OBLIM BBIYHMCIICHBI. JTa Omepalis Ha3bIBacTCS IEHTPUPOBAHHEM
3HaueHud. Eciu T HedeTHoe, TO MEpBOE 3HAYEHUE CKOJIB3SIIETO CPETHEro
(cpenHee 3HAYCHMIA OT MEpBOM 0 T- ToukH) Hamo npucBouth (T + 1)/2 Touke
(manpumep, ecnu 1T = 7, TO MEpPBOE CKOJIb3AIIEE CpelHee OyaeT HazHaueHO
YEeTBEPTOM TOUYKE). AHAJIOTHYHO CpeaHee 3HadueHui ot Bropout mo (T + 1)-i
toukn neurpupyercs B (T + 3)/2 Touke um T. m. lleHTp N-ro uMHTEpBaia
Haxoautcs B Touke (T+(2n-1))/2.

Ecimu T ueTHOe, Kak B paccMaTpuBaeMOM Ciydae, TO 3a7ada HECKOJbKO
YCIIOXKHSETCS, TIOCKOJIBKY IIEHTPaIbHBIC (CPEIHUE) TOUKH PACTIONOKEHBI MEKTY
TOYKaMH, TO KOTOPBIM BBIUMCISAIOCH 3HAYCHHE CKOJB3SIICTO CPEAHETO.
[ToaTOMy HEHTPUPOBAHHOE 3HAYEHUE I TPEThEH TOYKW BBIYMCIISAETCS Kak
CpellHee TEPBOrO W BTOPOTO 3HAYECHHM CKOJB3SIIEro cpeaHero. Hampumep,
IepBOC YUCIO B CTONOIE D OTIEHTpHpOBaHHBIX cpeaHux (cM. Pucynox 68),
ciesa paBusetcs (1613 +1594) /2 = 1603.
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Meprog, rog- HooogHee  CHOALIALME LieHTpHPOESHHEE
KESpTAN OaHHERE CPEgHHE CpEOHHE

1-1 2158 - -
1-2 1203 - -
1-3 102g 1613 1803

1-4 1996 15284 1610

2-1 2 0B1 1626 1674

2-2 1332 1721 17EE

2-3 1476 1 B56 1877

2-4 2533 1 B2E 1923

3-1 2245 1248 2 D05

3-2 1533 2083 2051

3-3 1535 2080 2055

3-4 2523 2050 2058

4-1 2208 2DEE 2084

4-2 1587 2DE1 2 0ET

4-3 1917 2113 2183

4-4 2726 2213 2255

51 2612 2257 2335

5-2 1531 2373 2328

5-3 2223 22E2 2215

5-4 2363 2148 2105

&1 2074 2062 1224

&2 1589 1825 1535

&3 1673 1245 19284

&4 2443 1284 1585

7-1 2231 2 DDE 1584

7-2 1675 19863 1240

7-3 1503 1917 1 B84

7-4 2258 1E12 1759

B-1 1 BDg 1706 1720

E-2 1254 1734 1731

E-3 1813 1728 1753

E-4 2238 1777 1785

-1 2004 1 Ei1S 1829

-2 1 406 1E43 1513

2-3 1725 17E2 -
-4 ==t - -
10-1

10-2

B
g

10
11
12
13
14
15
16
17
1E
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3B
38
A0
a1
42
43
44
45

Nepwog rog- MomaHee — CHOMLIALMWE LIEHTPHPOESHHEIE
KE3pTAN AakHsle OPEAHHE CpEgHHE

1-1 2139 -
1-2 1203 -
1-3 104 =CP3HAY(EE:ELL) |=CP3HAY[CLOUCLL)
1-4 1996 =CP3HAY(ES:ELZ) |=CP3HAY[CILC1Z)
2-1 20B1 =CP3HAY(BLOCELS) |=CP3HAY[C12:C13)
2-2 1332 =CP3HAY(EL1:E14) |=CPIHAY[C13:C14)
2-3 1476 =CPSHAY(EL12:E15) |=CP3HAY[C14:C15)
2-4 2533 =CP3HAY(EL13:E16) |=CP3HAY[C15:C1E)
3-1 2249 =CPSHAY(B14:B17) |=CPIHAY[C1S:C1T)
3-2 1533 =CPSHAY(B15:B1E) |=CPIHAY[CIT:C1E]
3-3 1835 =CPSHAY(B16:E19) |=CPIHAY[C1E:C1S]
3-4 2523 =CPSHAY(BLT:E20) |=CP3HAY[C1S:C20]
4-1 2208 =CPSHAY(BLE:E21) |=CPIHAY[C20:C21)
4-2 1587 =CPSHAY(B19:EB22) |=CPIHAY[C21:022)
4-3 1217 =CPSHAY(B20:EB23) |=CP3IHAY[C22:023)
4-4 2726 =CPSHAY(B21:EB24) |=CP3IHAY[C23:C24]
51 2612 =CPSHAY(B22:B25) |=CP3HAY[C24:025)
5-2 1531 =CPSHAY(B23:B26) |=CPIHAY[C25:C28)
5-3 2223 =CPSHAY(B24:B27) |=CP3IHAY[C25:C27)
-4 2353 =CPSHAY(B25:B2B) |=CPIHAY[C2T:C2E]
&1 2074 =CPSHAY(B26:629) |=CPIHAY[C2E:C2E]
&2 1589 =CPSHAY(B2T:EB30) |=CP3IHAY[C22:C30)
&3 1673 =CPSHAY(E2E:E31) |=CPIHAY[C3DICIL)
&4 2443 =CPSHAY(E29:E32) |=CPIHAY[C3L:C32)
7-1 2231 =CPSHAY(E30:E33) |=CP3HAY[C32:C33)
7-2 1675 =CPSHAY(E31:E34) |=CP3HAY[C33:C34)
7-3 1503 =CP3HAY(E32:E35) |=CP3HAY[C34:C35)
7-4 2239 =CP3HAY(E33:E636) |=CP3HAY[C35:C36)
BE-1 1B0a =CP3HAY(E34:E37) |=CP3HAY[CIECIT)
B-2 1254 =CP3HAY(E35:E38) |=CP3HAY[CIT:C3E)
B-3 1613 =CPSHAY(E36:E39) |=CP3HAY[C3E:C3E)
E-4 2238 =CPSHAY(E3T:EBA0) |=CPIHAY(C3IZ:CAD)
o1 200 =CPSHAY(E3E:B41) |=CPSHAY[CADCAL)
o-2 1406 =CPSHAY(E39:B42) |=CPIHAY[CA1:CA2)
-3 1725 =CPSHAY(BAD:BA3)
-4 12og -
10-1
10-2

PI/IC)’HOK 68. HpuMep 4 — HaXO0KACHUE HEHTPUPOBAHHOIO CPEAHEIO IO HCXOAHBIM

JaHHBIM

['padyiky MCXOMHBIX NMAHHBIX U OTIEHTPUPOBAHHBIX CPEIHUX TOKA3aHbI

3000
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R A /‘\
A\ ,\ : fQ N7
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1-3 2-3 3-3 4-3 5-3 6-3 7-3 8-3 9-3

Pucynoxk 69. Ilpumep 4 - rpaguk HEeHTPHUPOBAHHOTO CKOJIL3SIIIET0 CPeAHEero
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Jlanee HanaEM OTHOIICHWS 3HAYCHUN TOYEK JTAaHHBIX K COOTBETCTBYIOIINM

3HAYCHUSM OTIICHTPUPOBAHHBIX cpeaanx (cM. Pucynok 70). [TockonpKy Toukam

B Ha4daJIc MW KOHIC IIOCICAOBATCIBHOCTH JOdHHBIX HCT COOTBCTCTBYIOIIHNX

OTLICHTPUPOBAHHBIX CPEIHUX (CM. MEpPBBIE U MOCIEIHUE 3HAYEHUS B CTOJOLE
D), Takoe nelcTBHE Ha 3T TOYKM HE PACHPOCTPAHSETCS. DTU OTHOILICHHUS

MOKa3bIBAlOT CTEIICHb OTKJIOHCHUS 3HAYCHUU JaHHBIX OTHOCHUTCJIBHO THIIOBOI'O

YPOBHS, ONPEACIISIEMOTO OTIEHTPUPOBAHHBIMU CPECIHUMHU. 3aMETHUM, 4YTO
3HAYCHHUS OTHOIICHUHU ISl TPEThUX KBAapTaJIOB MEHBIINE 1, a JIS YeTBEPThIX —
ooubite 1.
A E A B (5] E
Nepxog rog- OTHOWEHHA J3HHBK K Nepuog rog- MomgHee  LEHTPHPOE3HHEE  OTHOWEHMA S3HHLX K

7 HEBPTAN LyEHTPHPOBIHHEIN CPEaHWM 7 HEBPTAN AAHHEIE CPEOHWE LyEHTPMPOEIHHELM

B i-1 - E i-1 2158 -

=] i-2 - =] i-2 1203 -

10 i-3 0,662 10 i-3 1o =CP5I'.-!-.'-I|CLCI:CLIL: =E\1'EI,-"DII.CI

11 i4 1,240 11 i4 1858 =CF‘5I-.-!-.'-I|21.12212: =E11/D11

12 2-1 1,244 12 2-1 2081 =CF‘5I-.-!-.'-I|21.22213: =E12/D12

13 2-2 0,745 13 2-2 1332 =CF‘5I-.-!-.'-I|21.32214: =B13/D13

ia 2-3 0,787 14 2-3 1476 =CF‘5I-.-!-.'-I|2142215: =E14/D14

15 2-4 1,317 i5 2-4 2533 =CF‘5I-.-!-.'-I|21.52215: =E15/D15%

16 3-1 1,122 16 3-1 22449 =CF'5I-.-!-.'-IICLE-:CLT: =B15/D15

17 3-2 0,744 17 3-2 1533 =CF'5I-.-!-.'-IICL-_':CLE: =B17/D17

ig 3-3 0,242 iB 3-3 1935 =CF'5I-.-!-.'-IICLE:CLE': =B1E/D1E

io 34 1,226 iz 34 2523 =CF'5I-.-!-.'-IICLE':CZCI: =E1%/D1D

20 4-1 1,070 20 4-1 2208 =CF'5I'.-!-.'-IICZCI:CZII.: =E20/D20

21 4-2 0,765 21 4-2 1597 =CF'5I'.-!-.'-IICZIZCZE: =E21/D21

22 4-3 0,BEEE 22 4-3 1917 =CF'5I'.-!-.'-IICZZ:CZS: =E22/D22

23 4-4 1,208 23 4-4 276 =CF'5I'.-!-.'-IICZEZCZL'I-: =E23/D23

24 5-1 1,118 24 5-1 2612 =“P5I'.-'!-.'-I|Cl:12215: =E24/D24

25 5-2 0,830 25 5-2 1231 =CP5I'.-'!-.'-I|2152215: =E25/D25

26 5-3 1,00 26 5-3 2223 =CP5I'.-'!-.'-I|2152217: =E25/D25

27 5-4 1,123 rir 5-4 2353 =“P5I'A'-IICE-"ZCEE: =B27 D27

28 &1 1,040 25 &1 2074 =CF‘5I'.-'!-.'-IICZE:C?_E': =E2E/DZ2E

29 &2 0,521 25 &2 158D =CP5I'A'-IICZE‘ZCSCI: =E25/023

30 &3 0,852 30 &3 1673 =CF‘5I'.-'!-.'-I|23{I:CSII.: =B30/030

31 &4 1,225 31 &4 2443 =CFIHAY(C3 1:332: =B31/D31

32 7-1 1,124 32 7-1 2231 =CFIHAY(C3 2::‘33: =E32/D32

33 7-2 0,B63 33 7-2 1675 =C‘F‘5I'.-'!-.'-IIC‘332234: =E33,/D33

34 7-3 0,BDE 34 7-3 1503 =C‘F‘5I'.-'!-.'-IIC‘342235: =E34,/D34

35 7-4 1,284 35 7-4 2255 =CFIHAY(C3 5::‘35: =E35,/D35

35 E-1 1,052 36 E-1 1802 =CFIHAY(C3 5::37: =E35/D35

37 BE-2 0,724 37 BE-2 1254 =CF3HAY|C3 -_':CSE: =E\3-_',-"D3-_'

3B E-3 0,520 3B E-3 1513 =CF3HAY|C3 E:CSE‘: =E\33,-"D35

38 E-4 1,248 Iz E-4 223E =CF3HAY|C3 E‘:Cil-!.':l: =E\35',-"D39

A0 o1 1,086 40 o1 2002 =CP5I'.-!-.'-I|24{I:C41: =EA0/DA0

a1 o2 0,776 41 o2 1A06 =“F‘5I-.-!-.'-I|2412242: =BA1,/Da1

a4z 23 - 42 23 1725 -

43 o4 - 43 o4 1204 -

44 i0-1 44 i0-1 2260, 2%

45 i0-2 45 i0-2 2170, 75

Pucynoxk 70. [Ipumep 4 — oTHOIIEHHE JAHHBIX K HEHTPHPOBAHHBIM CPETHUM

CKOJIb3A1IIUM
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OTH OTHOUICHHUS SBJISIOTCS OCHOBOH JIJISi CO3JIaHUSI CE30HHBIX MHJIEKCOB.
JIJI ¥X BBIYUCIICHUS TPYMITHPYIOTCS BBIYMCIICHHBIC OTHOIICHHS 10 KBapTaliaM,
Kak mokaszano B ctojomax C—K (cm. Pucynok 71).

A B C D E F G H I J K
1,108 1-ii KB. | 12a4| 1122| vow| 1119| 1040| 1124| 1052| 1,09
0,784 2-if KB. -l o74a5| o744| o07s5| 0830 o0821| 0863| 0,724| 0,776
0,360 3-if KB. 0,682 | 0,787| 0942 | 0,88 | 1,004| 0,852 0,806 0,920
1,234 A-i k8. 1,240 | 1,317 | 1,226 | 1,209 | 1,123| 1,225 1,284 1,246

T L R

Pucynok 71. Ilpumep 4 - OTHOIIEHHSI HCXOAHBIX JTAHHBIX K HEHTPUPOBAHHBIM
CKOJIB3SIIIIMM CPeIHMM, CTPYNINMPOBAHHBIE 10 CE30HAM

3arem TpeOyeTcsi HaWTU CpEeJHUE 3HAUYECHHS OTHOLIEHUH IO KaXIOMy
kBapTaiy (cM. ctonben A, Pucynok 71). Hampumep, cpeiHee BceX OTHOILICHUM
JJI1 mepBoro kmBaptaia paBHO 1,108. DTo 3HaueHue SBISIETCS CE30HHBIM
MHJIEKCOM MEPBOT0 KBapTalia, HA OCHOBE KOTOPOr0 MOYKHO CHEJIaTh BBIBOJ, YTO
o0BeM cObITa YIJIA 3a MEpBbIM KBapTayl cocTaBisieT B cpeanem okosio 110,8%
OTHOCHUTEJILHOTO CPEHETO r0JI0BOr0 00beMa CObITa.

Ce30HHBINH HHAEKC — 3TO CPEIHEE OTHOIICHUE JAHHBIX, OTHOCSIIUXCS K
OJTHOMY C€30HY (B JAaHHOM CIlydyae CE30HOM SIBJISIETCS KBapTal), KO BCEM
naHHBIM. Ecam ce30HHBIN MHJIEKC 00Jblne 1, 3HAYUT, MOKA3aTeIn dTOI0 Ce30Ha
BBIIIIE CPEJTHUX MOKA3aTeNei 3a rojl, aHaJIOTUYHO, €CJIU CE30HHBIN UHJIEKC HIKE
1, To moKazaTenu ce30Ha HIKE CPETHUX TTOKa3aTesiel 3a ro/l.

Hakonen, 49TOOBI HCKIIOYUTH €3 HUCXOJHBIX JaHHBIX CE30HHYIO
COCTAaBISIIONIYI0, CJEAYeT TMOJEIUTh 3HAYEHUS MCXOJHBIX JIaHHBIX Ha
COOTBETCTBYIOIIUN CE30HHBIM MHICKC. Pe3ynpTarsl 3TOW onepauuy NpUBEICHBI
B croubnax F u G (cm. Pucynok 72). I'padux maHHBIX, KOTOpBIE yXKe HE
coziep KaT CE30HHOU COCTaBJISIONIEH, oTpaxaeT PucyHok 73.

IIporuo3upoBanue 0e3 ce30HHOM cocraBjswineii. Ha ocHoOBe TaHHBIX,
U3 KOTOPBIX HCKJIIOYEHA CE30HHAs COCTABIAIONIAs, CTPOUTCS MOpOrHo3. s
ATOTO HMCMOJIb3YETCS! COOTBETCTBYIOLIUNA METOJ, KOTOPbIA YUUTHIBAET XapaKTEP
MOBEJICHUS] JAHHBIX (HAIpUMEp, JAHHBIE WMEIOT TPEHJ WJIH OTHOCHTEIIHHO
MOCTOSIHHBI). B 3TOM mnpumepe NpPOrHo3 CTPOUTCS C TMOMOIIBIO MPOCTOTrO
AKCTIOHEHITMAJILHOTO CcriaxuBaHus. ONTUMalbHOE 3HAYCHHE TMapameTpa o
HaxoauTcs ¢ momomibio cpeactBa Ilouck pemenus. ['paduku nporHosza wu
pEanbHBIX JAHHBIX C UCKIIFOYEHHON CE30HHOW COCTABIISIIOIIEH ITPUBEICHBI HUKE
(cM. PucyHok 74).
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MOogHse  CE30HHEE ,ﬂ,auuueﬁecﬂm:ﬂuﬁ — WOXOgHEE  CEDHHEE p,auuueﬁecﬂm:ﬂuii
r AaHHEE HHOERCE COCTIERAKFLLEM r AaHHEE HHOEKTE CTIEMRAHILEA
B 2159 1,108 1345,1 15451 B 2150 |=5A%1 =BE/FE
o 1203 | 0,784 1535,4 1048,1 g 1203 |[=5A%2 —E0/Fo
10 1084 0,850 1272,3 1E675,5 10 1084 |=5a53 —E10/F10
11 1995 1,234 LEL7,B 14131 11 1886 |=5454 =B11/F11
12 2 0B1 1,108 1E77,E 1545,5 12 20BL |=S5A%1 =B1Z/F12
13 1332 0,754 1700,0 1763,0 13 1332 |=5a%2 =E13/F13
14 1475 0,850 1716,5 17218 14 1476 |=5A53 —E14/F14
15 2533 1,234 2053,1 17154 15 2533 |=5a54 =E15/FL5
15 2248 1,108 2025,3 1537,1 15 2245 |=SA%1 ~B15/F15
17 1533 0,754 15956,5 1997,4 17 1533 [=sas2 —E17/F17
1E 1335 0,850 2250,4 1970,7 18 1835 |=5as3 —E1E/F1E
13 2523 1,734 2045,0 z153,4 15 2523 |=5A%4 —B18/F19
20 2 208 1,108 1882,3 2082,6 20 2206 |=SA%1 —B20/F20
71 1587 0,754 203E,2 2023,6 21 1587 |=5A%2 =E21/F21
22 1917 0,850 2228,5 2033,2 22 1817 |=5a53 =E22/F22
73 2728 1,734 2208,5 Z161,4 23 2725 |=5a%4 =E23/F23
24 2612 1,108 2356,5 2182,8 24 2612 |=SA%1 =B24/F24
25 1931 0,754 2464,5 2 300,0 25 1831 |=5a%2 —B25,/F25
25 2223 0,850 2 5E5,3 24075 28 23733 |=5a%3 —EIE/F25
7 363 1,734 1515,3 2523,7 27 2363 |=5A454 BT F27
ey 2074 1,108 1E7LA 2126,2 25 2074 |=SA%51 ~B2E/F2E
29 1589 0,784 2025,0 1558,7 29 1580 |=5A%2 _p28/F28
30 1673 0,850 1945,7 2004,4 30 1673 |=5A53 ~B30/F30
31 7443 1,734 1980,1 1865,0 31 2443 |=5434 =E31/F31
3z 2731 1,108 2013,1 18752 3z 2231 |=5A51 =B3Z/F3Z
33 1675 0,784 1137,5 2 000,0 33 1675 |=tAs2 ~B33/F33
34 1503 0,850 1748,0 2090,0 34 1503 |=5A%3 =E34/F34
35 2253 1,734 153L,0 1865,5 35 2350 |=SAS4 —E35/F35
35 1809 1,108 1632,3 1843,3 35 1B08 |=5A51 =E35/F35
37 1254 0,784 1500,5 1705,5 37 1254 |=tasz —B37/F37
38 1613 0,850 1875,9 16359 38 1513 |=5A%3 ~E3E/F3E
33 2738 1,734 1514,0 1783,0 35 1738 |=5434 —E38/F38
ap Z 004 1,108 1 BOE,3 18087 ap 2004 |=5A51 =B40/FAD
a1 1405 0,784 17845 1507,7 a1 1406 |=tA%2 =B41/Fa1
4z 1725 0,550 2006,2 1788,1 az 1725 |=sa%3 —g42/FA2
43 1004 1,734 1616,2 1534,4 a3 1004 |=tAta =E43/F43
as 1725,5 a4
= a5

Pucynok 72. Illpumep 4 — ce30HHbIEe HHIEKCHI H JaHHbIE 0€3 Ce30HHOH cocTaBJsIOLIEH

3000,0

2500,0 1\

2 000,0

1500,0 \

1000,0

500,0

1 5 9 13 17 21 25 29 33

Pucynok 73. Ilpumep 4 - nanHble 6e3 Ce30HHOI cocTaBsAIOLIel
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e [1AHHbIE 63 CE30HHON COCTaBAAOLLEN MporHo3 6e3 ce30HHOW COCTaBNAOLWEN
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Pucynoxk 74. Ilpumep 4 — rpapuKu MPOrH03a U peajbHBIX JAHHBIX ¢ HCKJIIYEHHOMH
Ce30HHOI COCTABJIAIOIIEH

Yder ce3oHHON cTpyKTYphl. [locime Haxoxnaenuss mporHosa 0e3
CE30HHOM COCTaBIISIONIEH TpeOyeTcsl yuecTh B MOJydyeHHOM mporHose (1726,5)
CE30HHYIO COCTaBIIAIOINLYI0. Il 3TOrO cieayer yMHOXKUTh 1726 Ha Ce30HHBIM
WHJIEKC mepBoro kBaptana 1,108, B pe3ynpTaTe uero mosydum 3HadeHue 1912.
AHanoruyHas onepauus (ymHoxkeHue 1726 Ha ce3oHHbIM mHAekc 0,784) mact
IIPOTHO3 Ha BTOPOHM KBapTam, paBHBIA 1353. Pesynbrar moGaBieHus CE30HHOM
CTPYKTYPBI K MOJy4SHHOMY MPOTHO3Y TIOKa3aH Hike (cM. PucyHok 75).

e====[]PDOrHO3 C CE30HHOI COCTaBAAOLLEN e |//CXOHbI€ AaHHbIE
3500,0
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2'500,0 A A \
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20000 - '\\ ¥ / \\ .

1500,0 \ \, 4

1000,0

500,0
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Pucynoxk 75. Ilpumep 4 — HTOroBbIii pe3yabTaT MPOrHO3UPOBAHMSA C C€30HHOI
COCTaBJIAIONIEH
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JIABOPATOPHAS PABOTA Ne 7

CucreMHasg TUHAMUKa

Obuwue ceedenus

ean padoTbl

[IpuoOpecT HaBBIKM MOJAETUPOBAHUS (DPYHKIIMOHUPOBAHUS CIIOKHBIX

CUCTEM C IOMOIIIBIO0 METOI0OB CUCTEMHOI TUHAMHUKH U maketa 1Think.

ILl1aH BBINIOJIHEHUSA

1.
2.
3.

N3y4nTh TEOPETUUECKYIO YaCTh;
[ToyunTh 3aaHUE TIPETIOABATEIIS;
Bremonnaute 3agannel:
3.1.ITocTpouTh MOAECIB, YKA3aHHYIO B 3ajaHUU. MoJ1eTh TO/HKHA COIEPKATh
rpauKd U3MEHEHUST EMKOCTH KaKIOTO U3 PE3ePBYapOB;
CocrtaButh OT4ET 1O JjabopatopHOil pabote. OTUYET JOMKEH UMETh
CJIEIYIOLLYIO CTPYKTYpY:
4.1. TUTYIbHBIA _ JIUCT, KOTOPBIM JOJDKEH COJAEp)KaTh  CICAYIOIIYIO
uHbOpMaITHIO:
4.1.1. Ha3Banue yHHBepcUTeTa U Kadeapbl, OTBETCTBEHHOW 3a
JTUCITUTUTNHY;
4.1.2. 3aronoBoK — HOMEpP W Ha3BaHUE JIAOOPATOPHOU pabOTHI;
4.1.3. [loa3aroloBOK — HOMEP BapHaHTa U HOMEpA 3a/1a4;
4.1.4. ®UO u AOMKHOCTU CTYICHTA U MPENO01aBaTes;
4.1.5. «r. Cankrt-IlerepOypr, 2012 roay;
4.2.0cHOBHAas _ 4YacTh, cojJepKamas cieayomee  WH(OOPMAIMOHHOE
HaITOJTHCHHUE:
4.2.1. ®opMynupoBKa UHAUBUAYATBLHOTO 33/IaHUS;
4.2.2. OTBeTHI HA BOIIPOCHI 3aaHNS,
4.2.3. Ilpu HEOOXOAMMOCTH, CHHMKH HKpaHa MOHHUTOPA, COJEpIKAIIHUEC
OCHOBHBIC MOMEHTHI PEIICHUS 3a]1a4H;
4.2.4. Pe3ynbTaThl pelIeHUS] U BBIBOJIBI.
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Teopemuuecrmﬂ yacmo

CucreMHas TMHAMHUKA

CucreMHasi JMHAMHUKA — HaIpPaBJICHUE B U3YYCHUU CIIOKHBIX CHUCTEM,
HCCIICAYIONIEEC HUX TOBEJICHHE BO BPEMEHHM, B 3aBUCUMOCTH OT CTPYKTYPBI
AJIEMEHTOB CHUCTEMbl M B3aWMMOJACHUCTBUA MeEX1y HHUMHU. KoMibroTepHOMY
MOJICITUPOBAHUIO TTOJIO0OHBIX CUCTEM B COBPEMEHHOM HayKe yIeNsIeTCsl HE Majoe
BHUMaHHUE.

BobIIMHCTBO CUCTEM, KOTOpPBIE B HACTOAIIEE BpPEMS IPHUBICKAKOT
BHHMAaHHE HCCIIEA0BATENCH, JOCTATOYHO CIOKHBI. COOTBETCTBEHHO CJIOXHBIMU
CTAHOBSATCS M MX MaTEeMaTHYECKHE MOJIEIH, a CO3JIaHhe MOJ0OHBIX MOIEIICH
TpeOyeT 3HAYMTEIHLHOM MaTeMaTHYeCKOW IMOATOTOBKHU. J[JI1 cHenuasucToB 3
MHOTHX OTpacjieil 3TO SBIAETCS cepbe3HOU mpobiemoi. Ilomywaercs, dTo
MaTeMaTHYECKHE MOJECIN CIIOCOOHBI CO37aBaTh JHUIIL HEMHOTHE M30paHHbBIC, B
TO BpPEMsI KaK OCTaJbHBIM OTBOJHUTCS POJb MOJIb30BATEIEH WM, B JIy4IlIEM
CJIy4ae, KOHCYJbTaHTOB.

C oroit mpobnemoit cronkuyicsa Jxeir @Doppectep BO  Bpems
npenogaBanusi B CrnoaHoBckoil OusHec-mikosie npu MTU. PesynbraTtom ero
pabor koHma 1950-x rr. craja CHCTEMHas JIWHAMHKA — HOBBIH «S3BIKY,
OTMCHIBAIOIINI TTOBEJCHUE CIIOXKHBIX CHCTEM, B 3aBUCUMOCTH OT UX CTPYKTYPBI
U B3auMOJIEHCTBUI (0OpaTHBIX CBS3EH, 3aIEpKEK PEaKIU, BIMSHUS CPEIbl U
ap.). CucremMHas JuHaMHKa TIO3BOJIIET  pa3pabarThiBaTh HE  TOJIBKO
«popMysIbHOE», HO U BHU3YaJIbHOE TMPEJCTABICHUE CHUCTEMBI, CXEMY €€
YCTPOMCTBA.

J{nsi u3ydeHus OCHOBHBIX MOHSATHM CUCTEMHOM JWHAMUKHU B HACTOSIIEH
nabopaTopHOil paboTe OyAeT UCTOIB30BaTh MPOTrpaMMHBI KomIutieke 1 Think.

IIporpamMmmubIii kKoMILtekc i Think

CyliecTByeT MHOXECTBO  AHAJOTMYHBIX MO CBOMM ILEIAM U
BO3MOXXHOCTSIM TMPOTPAMMHBIX CPEACTB, KOTOPbIE MOTYT OBITh HCIOJIb30BaHBI
JUISL PEIICHUS TEX WJIM MHBIX 33/1a4, BOSHUKAIOIINX B YKOHOMHYECKOUW MTPAKTHUKE.
OpnHoii U3 HamOoJiee BaXKHBIX 3a7a4 COBPEMEHHON HKOHOMHYECKOW MPaKTHUKU
SBJIICTCSI  yIpaBJieHHE (PUHAHCOBBIMH TIOTOKAaMHU, ITUPKYJUPYIOIIMMH Ha
NPEANPUATANA, B XOJIIUHTE, MEXAy OaHKOM u ero kiaueHTamu. Crerudpuka
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«IIOTOKOBOIO» MOAXOAAa K YIPABJICHUIO 3aK/IIOYAeTCs B IJIAHUPOBAHUU MU
KOHTpOJIE TIEpeMEeIeHN (PMHAHCOBBIX U MaTE€pPHAIBHBIX PECYPCOB, MPU 3TOM B
BUJIE IOTOKA MOXHO PacCMaTpHUBaTh HE TOJBKO JBM)KEHHE JIEHEXKHBIX CPEJICTB,
HO U (PYHKIIMOHUPOBAHUE MPeaNpUaATUs B ieJoM. OnepatuBHoe U 3PPEKTUBHOE
yIPABJICHHE ATUMU MOTOKaMH BECbMa 3aTpyTHEHO Oynyuun
HEaBTOMATU3UpPOBaHHBIM. CpeAcTBa MOTOKOBOTO YIPABJIECHHS B HACTOSLIMMA
MOMEHT  Ha  pBIHKE  IPOTPAMMHBIX  CPEICTB  NPEICTaBICHbl B
BUJIE CIIELIMAJIM3UPOBAHHBIX CHCTEM HMMMTALMOHHOIO MOJEIMPOBAHUS U
JKCHEPTHBIX cucTeM. OJHOM M3 TAaKUX CUCTEM SBISIETCS IMPOrpaMMHbBIN
xoMmiuieke i Thinkor komnanuu 1SeeSystems.

Haznauenue i Think
IThink —  MomHOe  CpeACTBO  MMHMTALMOHHOTOMOEINPOBAHUS

IIPOM3BOJICTBEHHBIX U (DMHAHCOBBIX IMPOCKTOB W MPOIECCOB, MPEIHA3HAYCHHBIN

JUTSI CITETYFOIITMX Han0oJIee BaKHBIX TPYIII MTOJIH30BaATEIICH:

1. uneecmuyuorHvLIX KOMRAHUL, OPOKEPO8, OUNEPO8 YeHHbIX OyMae.dTa TPyIa
nosib3oBaTene ¢ momombto  Ithink  ocymecTBisier  miiaHupoBaHuE
WHBECTHUITMOHHBIX OTEPAINiA, POTHO3UPOBAHNE PHIHOYHONW KOHBIOHKTYPHI U
JTOXOJHOCTH BJIIOKCHUM;

2. aHanumuyeckux omoeno8 OaHKo8 U QUHAHCOBO-NPOMBIULIEHHBIX 2PYNI.
B AHAIUTUYICCKUX OTIEenax OaHKOB — camasi Imupokas chepa MpuUMEHEHWUSI
UMUTAIMOHHBIX MOJIENICH: TPOTHO3UPOBAHHE, «OOKATKa» CTPYKTYPHBIX CXEM
U HHBECTUIMOHHBIX MPOEKTOB, BBHIOOp M OOOCHOBAHHME ONTHUMAIbHOU
ctpareruu. Ithink — 3T0 sKCcmepTHas mporpamMma, MpUrojHas IIpElIeHUsS
3a]1a4 IJIAHUPOBAHUS M YIIPaBIIeHUS (PUHAHCOBO-TIPOMBIIIUICHHOHN TPYIITION;

3. omoenos npoekmuuvlx ucciedosanuti oauxa. Ithink cmocoben oGecrneuuTsb
JIOCTaTOYHO TIYOOKYIO JETAM3AIMI0O MPOSKTHBIX JTOKYMEHTOB, HAaIlpHMeED,
TUTAHOBBIC TPa(UKN UTAOJUIIEI MOTYT OBITH C/CJIaHbI B HY>)KHOM BPEMEHHOM
Maciraoe;

4. KOHCYIbMAYUOHHBIX U npoekmubix komnanuu. Ithink mo3BosseT HarisaHO
MIPOJIEMOHCTPUPOBATh CYTh PEKOMEHIAIMKA M TOCIIEICTBHS WX pPean3alliy.
Tak, cxema aBTOMaTH3alUKA OyXTaJITEPUU W YIPABICHUYECKOTO y4eTa MOMKET
OBITh TIPEABAPUTEITHHOIIPOCYNTAHA HA UMUTAIIMOHHOW MOJICIIH,

5. pecuonanvhvix opearnosé eracmu. C mnomompbio Ithink  Bo3MoOXXHO
MOJICJTUPOBAHUE PETHOHAIBHBIX SKOHOMHWK: TUIAHUPOBAHHUE XO3SICTBEHHBIX
CHUCTEM O0O0JIaCTHOTO, TOPOJICKOTO M MYyHMIMMNaJIbHOro MacmTaba. I[laker
oOecrieunBaeT TOBBIIIEHUE OS(OPEKTUBHOCTH YIPaABICHUS IPOIECCaMU
CHAOXXGHHMSI W PpACIpENCNICHHs] PeCcypcoB. Bo03MOXHO MoOaeIUpOBaHUE
CC30HHBIX IHUKJIOB, YTO aKTyaJIbHO JUIS CEIBCKOTO X03sicTBa. Ithink MoxeT
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HNPUMEHSATBCS Ul TUIAHUPOBAHHS COLMANBHON chepbl M METUIIMHCKUX
yCIOyr. AKTyanbHOW 3ajadeii MOXET OBITHIPOTHO3MPOBAHUE HAJIOTOBBIX
cOOpOB | yIpaBJICHUE MECTHBIMU O0DKETaMH;

6. «ompacnesvixy  obnacmeu.  Ithink  Moxer  HpUMEHATbCS IS
YIPaBJICHYECKOTO MOJACITUPOBAHHUS OOBEKTOB TOIUTMBHO-3HEPTETHYECKOTO
KOMIUIEKCA, METAJUTypTUYEeCKUX, XUMHYECKHX W JPYTUX MPEANpUsSTHIA,
BKJTFOUAS! PEIPUSATHS C HEPEPHIBHBIM MPOU3BOACTBEHHBIM ITHKIIOM.

B nporiecce MoaenupoBaHus B OKHE MOZETH GOPMHUPYETCST CTPYKTypHasI
cxemMa MoJIeNii 13 OJOKOB BCTPOCHHOTO I'PaHUECKOTO SI3bIKa MOJCITUPOBAHUSI.
Mexay  OlOKaMu  yCTAaHABJIMBAKOTCS  B3aWMOCBSI3M W TeHEPUPYETCS
nporpaMMHbI koA, Omnepatopy TpeOyeTcst BBecTH (YHKIIMOHAIBHBIC
3aBUCHMOCTH M YHCJIOBBIE TaPaMETPHI, TOCIIE TOT0 MOJIENb TOTOBA K 3aITyCKY.

OcHoBHBIE 0J10KH sI3bIKa MoaeupoBanusi i Think

B s3p1ke mMopenmupoBanus iThinkucnonbs3yercst msTh OCHOBHBIX OJIOKOB:
pesepByap (Stock), morok (Flow), xouBeptep (Converter), koHHeKTOp
(ActionConnector), mpouecc mpunsitusi pemenusi (ProcessDecisionDiamond).

Pezepsyap— xomuvecTBO pecypca, CyIIECTBYIOIIEC B JaHHBIA MOMEHT
BPEMCHH M U3MeEpseMoe JTIMOO B JCHEKHBIX, OO0 B PU3NICCKUX eIUHUIAX (2
ThICSTYM pyOsel, ST makapon, 200 pedTHHTOBBIX OayioB U T.1.). PesepByap B
Ithink wm300paxkaeTcst MPAMOYTOJILHUKOM, KOTOPBIA CHOCOOCH HaKaruBaTh,
aKKyMYJIHPOBATh SIUHUIIBI pe3epByapa.

Ilomox - 3TO TIpoIIECC, MPOTEKAIONINN HEMPEPHIBHO BO BPEMEHH, OIICHUTH
KOTOPBIA MOXHO B (DM3MUCCKHUX WJIM JCHEKHBIX CAMHMIIAX, COOTHECCHHBIX C
KaKMUM-JTHOO BPEMEHHBIM MHTEpPBAJIOM (pyOJId B MECSII, JINTPHI B 4aC, CTOUMOCTH
aKIMi Ha BpeMs 3aKpbITUS OMpXKH B JaHHBIA JeHb W T.1.). B Ithink moTok
n3o0pakaercs (GUTypoi, COCTOSIICH W3 MyTENpOBOJA, BEHTHJISA, PEryJsTOpa
NOTOKAa W yKasarels HampaBicHus. [lo Xapakrepy HCIOJIb30BaHUS, MMOTOKH
TOJIPA3JICNISIOTCS HAa OTPAHUYCHHBIC U HEOTPAHUYCHHBIC, OJTHOHAIIPABJICHHBIC U
JIBYHAIIPaBJICHHbBIC, KOHBEPTUPYEMbIC U HCKOHBEPTUPYEMBIE.

Kounsepmepwi B Ithink — mpeoOpa3oBaTenu MOJACIBHBIX €AWHHMII, KOTOPbIC
U300paKaOTCs OKPYKHOCTSIMU. OHU MOTYT COJICpKATh 3HAYCHUS KOHCTAHT WU
BHEIIIHUX BXOIHBIX MEPEMEHHBIX, MOJCYNUTHIBATH 3HAUYCHHS alreOpanmyecKux
BBIPKEHUH MJTH HCIIOJB30BAThCS IS XPAaHEHUS TpapruecKuX (QyHKITHIA.

Konnexmop nipeHa3HAYEH IJIS CBSI3U MEKAY COOOM 2JIEMEHTOB MOECIIH.

Ilpoyecc npumsmusi pewienuss— OSTO MEXaHH3M IS yIIPABJICHUS
3allyTaHHBIMH ~ CXEMaMH, CBSI3aHHBIA C MPEJACTABJICHUEM  OIPEICICHUS
nporeccoB BHYTpU Mojaeau. C TIOMOIIBIO 3TOr0 0OJIOKA MOYHO CKPBITh
CJIO’)KHOCTB OIPE/ICIICHHBIX OTICPAIIHIA.
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YpoBHM npeacTaBiaeHus Moaean B i Think

B Ithink Momenu mpencTaBisIFOTCS TpeMsi UEPAPXUUYECCKUMHU YPOBHSIMHU:
ypoBeHb uHTepdeiica (BBICOKOYPOBHEBOE IIPEACTABICHHE OJIOK-CXEeMOH),
YPOBEHb MOJIENH, YPOBEHb MporpaMMHOTo koja.llepexitouenue npou3BOaUTCS
nyTéM BBIOOpA COOTBETCTBYIONIIEH BKIIAJKH B JIEBOM YaCTH OKHA MPOTPAMMBI.

YpoBenb uHTep(eiica.Ha naHHOM ypoBHE NpoOU3BOAUTCS padoTa C
uHTepdericom Mozenmu. Moryr OBITh 3aaHBl  DJIEMEHTHI  YIIPABJICHHS
pa3IMYHBIMU 4YacTsAMU Mojenu (cMm. Pucynok 76). B Tekymieit maGopaTopHoii
paboTte ypoBeHb HHTEp(dEiica UCIIOIh30BaThCS HE Oy IeT.

| Eile Edit View Interface Run Help
By @2EBlBeEE  me s T [RJ&a

o
=
5]
=

I

rv Equation

Pucynoxk 76. Oxno iThink npu akruBaom ypoBae UHTepdeiica
YpoBenb mMojaem — 0a30BbI YPOBEHb, HA KOTOPOM CTPOUTCS MOJEIb

IIPH TOMOITUIIOTOKOBBIX cXeM (cM. PucyHok 77).
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Pucynok 77. MoaeabHblii ypoBeHb npeacrabiieHus B i Think

YpoBeHb mporpaMMHOro kKojaa. B pesynprare co3gaHuss MOAEIM Ha
MOJICJIBHOM YPOBHE MNPOTrPaMMHBIA KOJ Ha 3TOM YpPOBHE TE€HEPUPYETCA
aBTomMatnyecku (cM. PucyHok 78).
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File Edit View Eguation Run Help
(I €a

>

[ Naselenie(t) = Naselenie(t - dt) + (rozhdaemost - smerntnost) * dt
INIT Naselenie =1
INFLOWS:
=% rozhdaemost = koefficient_rozhdaemosti*Naselenie
QUTFLOWS:
=% smertnost = koefficient_smerntnosti*Naselenie
(O koefficient_rozhdaemosti = 0.3
O koefficient_smertnosti = 0.1*Naselenie

Interface

Pucynoxk 78. IIpencraBiieHue Ha YpOBHe MPOrpaMMHoro koaa B iThink

IHpumep. MoaesupoBaHue poKIAeMOCTH

JIns MoieIMpOBaHUs CUCTEM HaM MOHam00sTCs Oaokupe3epByapa (Stock)
u notoka (flow).

Pe3epByapsbl (Takke Ha3bIBaeMble (POHAAMHU) OTPaXkKaIOT CYIIECTBYIOLINE
B CHCTEME HaKOIUIeHUs (KOJWYeCTBO TOBApOB Ha CKJaje, JCHEr B OaHKe).
[IpencraBpTe cebe OacceitH. Kak u OacceliH, pe3epByap MOXKET OBITh IOJIOH,
YaCTHYHO 3aloJHEH WM BooOIIe mycT. B cucremHoil nuHamuike (M B makeTe
1Think) pe3epByapsl NpeACTaBIAIOTCS NPAMOYrojibHUKaMU. Pe3epByapbl MOTYT
HaKaIrIMBaTh BCE YTO YrOJHO — BOAY, JIEHBIH, JIIOJEH, MOTHUBALMIO — Kak
MaTepuaIbHble, TAK U HEMaTepHaabHble OOBEKTHI.

IMoToku MO3BOJIAIOT 100ABIIATH UM OTHUMATh YTO-JIHOO0 U3 PEe3epPBYapoOB.
[Torok HamomwuHaeT TpyOy, 4Yepe3 KOTOPYIO BOja BIMBAeTCS B OAcCeH WM
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BBITCKACT HApPYKYy. KpOMC TOr0, Mbl MOXXCM pPETYJIUPOBATH HMHTCHCHBHOCTD
IMOTOKOB, TAKIKC KaK PCTYJINPYCM KOJINYCCTBO BOJLI IIPHU ITOMOIIU KpaHa.

)3 Oy

Pucynok 79. ®parment naneau uHctpymMeHToB iThink. CiieBa HanpaBo KHONKH
CO3JaHHS: pe3epByapoB, IOTOKOB, KOHBEPTEPOB, COCIMHUTeJIel

B kadecTBe mnpumepa paccMOTPUM CO3JaHUE MOJCIH HW3MEHEHHUS

YHUCIIEHHOCTHU HacesleHus. 3ameTuM, uto B 1Think Mo>kHO MCTIONB30BaTh pycCcKue
UMEHa DJEMEHTOB, OJHAKO MBI B JajbHeWmeM OyJeM HCHOJIb30BaTh
TPaHCIUTEPAITHIO.

Bo Brmagke Model cozmaaum pesepByap Naselenie u nmotok rozdaemost’
C TOMOIIBI0 TAHETH MHCTPYMEHTOB (cM. PucyHok 79), coennHUM HX MEXIY
co00if U TEeperMEHyeM COOTBETCTBYIOIIMM oOpa3zom. Pe3ynpTaT mokasaH Ha
amxke (cMm. Pucynok 80, a Ttarxke daitn JIP7.Hacenenuel.itm). PesepByap
Naselenie mpencrapnsier co0oi KOJIMYECTBO HACEIICHUS U TOTIOTHICTCS 32 CUET
MOTOKA rozdaemost’ — T.€. 32 CUET POXKICHUS JTIOJIEH.

MHazelenis
I)
£ (=) % B
rozhdaemost’

Pucynox 80. Pe3yabTaT co3naHusi pe3epByapa u nNoToka

«O6maka», U3 KOTOPHIX HAYMHAIOTCS (M KOTOPHIMH 3aKaHUMBAIOTCS) IOTOKH,
MPEICTABIIAIOT COO0M 0ECKOHEUHbIE UCTOYHUKHU (CTOKM) — MCTOYHUKHU (CTOKH),
HAXOJIAIIUECS 3a MPEETIaMH CHCTEMBI.

BompocutenbHple  3HaKM  BHYTPU  DJIEMEHTOB  IMOKA3bIBAIOT, 4YTO
HEOOXOIMMO 3aJaTh COOTBETCTBYIOIIME 3HAUCHUS: HAYaJIbHOE 3HAYCHUE
YHCIEHHOCTH HACEJIEHUSI M CKOPOCTh MOTOKA POKITAEMOCTH.

UtoOsI 3a1aTh M3MEHEHHE TTOTOKA rozdaemost’ MOXKHO, HAIIPUMEDP, BBECTH
3Ha4YeHHEe MHTEeHCHUBHOCTH 3Toro motoka (koefficient rozhdaemosti) u cBsi3aTh
ero c rozdaemost’ CHEIHAIBHBIM 3JIEMEHTOM — COEAMHHUTENEM (connector)
oToOpakaeMbIM  KpacHbIMH  cTpenkamu  (cM.  Pucynoxk 81,  daiin
JIP7.Hacenenue?.itm).
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Mazelenia

o E e

rozhdaemo=t’

koefficient rozhdaemosti

Pucynok 81. 3aganue HHTEHCHBHOCTH MOTOKA

Kpyxok, mnpencrapistonuii  koddduuuent  poxkmaemoctu - Koefficient
rozhdaemosti HasbiBaeTcss KoHBepTepoM (converter). KouBepTepbl MOryT
COZICpKaTh KOHCTAHTHI WJIM BBIPQKCHHUS W HUCIOJB3YIOTCA Ui MOAM(UKAINN
OCTaJIbHBIX YaCTEeH MOJICIIH.

BBenem HadanbHBIC 3HAYEHUS 3JICMEHTOB CHCTEMBI. DTO MOXKHO CIC/IATh
JBOMHBIM IIETYOK IO COOTBETCTBYIOMIEMY JEMEHTY. DTa IpoIieaypa moKa3aHa
Hwke (cm. Pucynokx 82, Pucynok 83, Pucynok 84). HawanbHoe 3HaueHue
Naselenie = 1, rozdaemost’ = koefficient rozhdaemosti, koefficient rozhdaemosti
= 0.3 (cMm. ¢aiin JIP7.Hacenenue3.itm).

0 Stock [%|
[ Maselenie
(%) Fieservair () Corweyor ) Queue () Oven
Mon-negative

IESE

Allowable nputs
=Z% rozhdaemast’
1 koefficient_rozhdaemost

Ul
HUHLD

#

CIINITIAL[Maselerie] = ..

1

[ Docurment ] [ Mezzage... ] [ Cancel ] [ OF, ]

Pucynok 82. BBoa HauaaIbHBIX 3HAYEHHI DJ1eMeHTOB Moaean — 1
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0 Flow X

=24 rozhdaermost’ il EEI
%) Uniflow ) Biflows

Fequired [nputs E ] - Builting
2 koefficient_rozhdaemosti E] ABS -~
EXE o E
(5] ARFTIDN
] ARRAY MDY
o v
l ] l o ] ARRATMIMID
ARRAYSTODEY
ARRATSUM i

Units. .
= rozhdaemost' =

koefficient_rozhdaemosti

[ Become Graphical Function ] [ Document ] [ Mezsage. . ] [ Cancel ] I 0k l

PucyHnok 83. BBoa HauaIbHBIX 3HAYEHHIT IJ1€MEHTOB MOJeJH — 2

) koefficient_rozhdasmost
(*) Standard ) Summer
[ &srray
Required Inputs Builting
DoLE = 3
(o] ] ARCTAN
ARRAYID
L] ARRA A
ARRAYMAXID
E] ARRATMEAN
ARRATMIMN
E E ARRATMIMIDE
[ ] [ . ] ARRATYSTDDEY
ARBAYS UM b
0 koefficient_rozhdasmosti = ..
0.3
[ Become Graphizal Function l [ Docunment l ’ Meszzage... ] ’ Cancel l I ak l

PucyHnok 84. BBo1 HauaIbHBIX 3HAYEHUIT 2J1eMEHTOB MoJeaHn — 3
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HOCTpOI/IM Fpa(I)I/IK HN3MCHCHUA YUCICHHOCTHU HACCJICHUA BO BPEMCHU. I[JI}I

9TOI'0 BOCIIOJIB3YCMCA KHOIIKOM E IMaHCJIN UHCTPYMCHTOB. I{BOP’IHOIZ mCII90K

no rpaduky IO3BOJIIET HACTPOUTh €ro mapamerpbl. HacTpoiiku, KoTopsie
orobpakaer PucyHok 85, MO3BONSIOT BBIBECTH Ha TpauKe COIAEPKUMOE
pesepByapa Naselenie u 3amarte 3arosnoBok rpaduka — Chislennost’ naseleniya

(I OCTANIBHBIX MMAPAMETPOB UCHOJIB3YIOTCS UX 3HAYECHHUS 10 YMOJTYAHUIO).

) Define Graph |£|
Graph Type: (%) Time Series () Scatter ) Bar () Sketchable
[] Comparative
Allowable Selected
D] Rty 1. | Mazelenie $
=% rozhdaemost’ 2
2 koefficient_rozhdaemosti 3.
4,
A
Title: |Chislennost’ naseleniya
Show Mumbers On Plots [ Thick Lines []Hide -asiz Labels
Show Grid [ 1Hide Detail
[]Make 5 Grid Segments [ Mark for expart
TN
kdir b & _ =
Page: 1
Scale: | |
Fram To
Display: |1 13 | cancel | | ok |

Pucynok 85. Hactpoiika rpadguka 1Jis1 0TpazkeHHs COAePKUMOro pe3epByapa

ITocae aTOro MOXHO 3allyCTUTb MOJCJIb Ha BBIIIOJIHCHHC KHOITKOM

Ha

NaHeJ M 3ammycka B HikHer yactu okHa 1Think (cMm. daitn JIP7. Hacenenued.itm).
Ecnu nmrogu pokaroTcsl ¢ MOCTOSIHHOM WHTEHCHUBHOCTBIO, TO HACEJICHHE

Oynet pactu auHenHO (cM. Pucynok 86).



ﬂ 1: Mazelenie
1: g e e e e s

1:

1.00 4.00 ¥.00 10.00 13.00
Page 1 hanths 10:37 8 Oex 2011 .
'>_\:‘: a @’f ? Chislennnst’ nazeleniva

Pucynok 86. JInneiinplii rpaguk poKIeHUs1 HACETEeHUS

OueBUIHO, YTO CKOPOCTh W3MCHCHHS YHCICHHOCTH HACEJCHUS He
SBJISICTCS. TIOCTOSIHHOM W 3aBHCUT OT TEKYIIEr0 3HAYCHHS YHCICHHOCTH.
3agaguM 3Ty CBsI3b, COCIUHSS HAa CXEME MOTOK rozdaemost’ ¢ pe3epByapoM
Naselenie. Ilycte Tarxke 3HaueHuwe rozdaemost’ Oyner pasHo: koefficient
rozhdaemosti * Naselenie (cm. Pucynok 87, Pucynok 88).

MHazelenisz

koefficient rozhdaemosti

Pucynok 87. 3amanne ckopocTy U3MeHEHUsI YUCIEHHOCTH HacedeHus — 1

= (ozhdaemost’ = ..

koefficient_rozhdaemostiM azelenie

Pucynok 88. 3aianune ckopocTy U3MEeHEHUs] YNCIEHHOCTH HAaceJleHus — 2
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Pucynok 89 otoOpaxkaer BuUIUM mOpUMEp pPadbOTHl MOJOKHUTEIBHON
OOpaTHOHN CBSI3U: KOJMYECTBO HACEJICHUS YBEIUYHBACTCSI M O5TO, B CBOIO
o4epeib, yBeIMUNBALET MPUPOCT HaceneHus (cm. daiin JIP7. Hacenenue.itm).

ﬂ 1: Maselenis
i: AMcjeeoeccancacacaasaananaagpanasnaoaacaananaasancangpoaaaaaoaaaEaaE6aanEEaa0G[EEA0EEGA0GA0E0EE00a0000E

1:

1.00 .00 v.0o 10.00 13.00
Page 1 fanths 10:53 8 Dex 2011 ..
';;,\_E a @‘f ? Chislennost’ naseleniya

Pucynok 89. Pe3yabTat padoThl M0JIOKUTEIHLHONH 00PATHOI CBA3M

ypaBHeHI/IiI CHUCTCMbI, COCTAaBJICHHBIC 1Think MoxHO YBUICTH BO BKIIAIKC

Equation (cm. Pucynox 90).

] Maseleniel = Naselenieit- dby + (rozhdaemosty * dt
IMIT Maselenie =1
IMFLOWYWS:
s foghdaemost' = koefficient_rozhdaemaostiFHaselenie
) koefficient_rozhdaemosti= 0.3

Pucynoxk 90. YpaBHeHUSsI CHCTEMBI

B npuBenennoii Beime monenu (cM. Pucynok 87, Pucynok 88) Her
CPEACTB, OTPAHUUYMBAIOIIUX POCT HaceneHus. JlobaBuM B Hee (parMmeHT,
OTpaXXKAIOIIMKA CMEPTHOCTh HACEJIEHUSI — MNOTOK smertnost’. (CMEpPTHOCTh
3aBucHT 0T Kodhdunuenta cmeprHoctu (koefficient smertnosti) u ot
yrciaeHHocty Hacenenus (Naselenie).

[Tycts 3HaueHust smemeHTOB paBHbl: Koefficient smertnosti = 0.1%
Naselenie, smertnost’ = koefficient smertnosti * Naselenie. CoOTBETCTBYIOIIAS
MOJIeNIb U TpadUK W3MEHEHHS YUCIIEHHOCTH HACEJCHHs IMOKa3aHbl HUXKE (CM.
Pucynok 91, Pucynok 92).
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Mazelenis

zhdaemos=st

koefficient rozhdaemosti koefficiant smertnosti

Pucynok 91. Mopaeiib, y4YuTHIBAIOIIAS CMEPTHOCTH

ﬂ 1: Maseleniea
i: FcoonocoancacacaaacoanaccagpoanaananaaaEEaoEEaaaE0aAERAEREEAEEE0EERGAEEGAAG0QRE0E0AE0AGAEGAEEE0AGEG0EE

1:

1.00 4.00 .00 10.00 12.00
Page 1 hianith= 11:12 & Oex 2011 .
5\3 a @‘f ? Chislennost’ naseleniva

Pucynok 92. I'papuk moaenu, yuyuThbiBaomeid CMEpTHOCTD

Takum 00pa3om, B CUCTeMe MOSBISETCS OTPUIIATENIbHAs 0OpaTHas CBA3b
(Oonbiie HaceneHue -> Oouibllie cMepTed -> ObIcTpee yObUIb HaceJIeHUs),
OTBEUaroLIasl 3a CTaOMJIM3aLMI0 MOBEICHUSI CUCTEMbI, B JaHHOM cllyyae — 3a
CTaOMIN3AIMIO YHCIIEHHOCTH HaceJIeHUsI.

3aMeTuM, 4TO KOI(PPUIMEHT CMEPTHOCTH, B CBOIO OYEPE]b, 3aBUCUT OT
YHUCJIEHHOCTH HACEJICHUS: €CJHM IUIOTHOCTh HACENIEHUS CTAHOBUTCS CIIMIIKOM
BEJIMKA, CMEPTHOCTh YBEITUUHBACTCS.

iThink B »3TOM ciy4ae «KOHCTPpYHpPYET» CHCTEMY YpaBHEHUH,
npuBeACHHYIO HIDKe (cM. PucyHok 93).
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[1 Maselenief) = Maselenief- dfy + {rozhdaemost' - smerdnost) * dt
IMIT Haselenie =1
IMFLOWYS:
=2 rozhdaemost' = koefficient_rozhdaemosti*taselenie
CUTFLOWYS:
=2 smertnost' = koefficient_smertnosti*taselenie
) koefficient_rozhdsemosti= 0.3
i) koefficient_smertnosti= 0.1*Maselenie

Pucynok 93. Cucrema ypaBHeHHMsI MO/IeJIH € Y4€TOM CMEPTHOCTH

Jlumepamypa

Ky3nenos HO. A., Ilepoa B. U IlpumeHeHHe MakeTOB WMHUTALMOHHOTO
MOJEIUPOBAHUS JUIA aHajlu3a MaTeMaTHYECKUX MOJEIIEH DKOHOMHUYECKUX
cucreMm. — Hwxunit Hosropoa: HHI'Y, 2007. — 98 c.

Cunopenko B.H. Cucremnuas nunamuka. - M.: TEMC, 1998. — 205 c.
EmenpanoB A.A. IHmuTanvoHHOE MOJEIUPOBAHME B HDKOHOMHYECKUX
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