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1 BBEAEHME

AHanM3 3aKOHOMEPHOCTM 3BOJIIOUMM TEXHUYECKMX CUCTEM MOKa-
3bIBAEeT, YTO UMEIKOTCS onpefeneHHble TeHAEHUN B U3MEHEHUSX napa-
METPOB aHasorM4yHOW MpOAYKUMM BO BpeMeHW. B kayectBe npuMepa
MOXHO PacCMOTPETb M3MEHEHME TEXHUYECKOrO YPOBHSI 3epHOYybopou-
HOro KoMbaiHa: MOBbILIAETCA MPOMYCKHasi CNOCOBHOCTb, Macca KOM-
6aliHa, AMaMeTp MoNoTUIbHOro H6apabaHa, BMECTUMOCTb GyHKepa U
Aap. MNo3aToMy, ecTecTBEHHO, YTO OLIEHKM MapaMeTpoB BHOBb CO34aBa-
€Mol, NMbo MOAEPHU3MPYEMOIN KOHCTPYKUMKM KOMbGaliHa, yaOBIEeTBO-
pSOLWEN M3MEHMBLUMMCS YC/TOBUSIM, MOXHO MCKaTb Ha OCHOBE OMbITa
Co3faHMa npownbix o6pasuos. Takum o06bpa3oM, BO3HMKAET 3ajadva
NPOrHO3MpOBaHNSI TEXHWUYECKOTO YPOBHS HOBbIX MalunH. [pu 3TOM
TOYHOCTb MPOrHO3MpPOBaHUS MapaMeTpoB M3aenns urpaet 60nbLuyio
ponb MpU MPUHATUM PEeLleHns O CO3AaHMM HOBOro obpasua npoayk-
umn. B HacTosiwee Bpemsi NpeanoxeHo 605bloe YNCIo pasfimyHbIX
MeToaoB N UX MOAMQ)MKaLlMVI ana noslydeHna MNpoOrHO3HbIX OLIEHOK
XapaKTepucTuK.

2 MNOCTAHOBKA 3AJAYU NMPOrHO3UPOBAHUSA C
noMoLlbro METO4A MHOTOMEPHOU JINHENHOM
AKCTPANONIALUMAN

0O603HaunM Habop TpeboBaHW (YCNOBUIA) TEXHUYECKOrO 3aa-
Hus (T3) yepe3 X, a Habop xapaKTEpPUCTUK XXENaemMoro MpoeKTHOro
pewenns 6yksoi Y. Toraa 3aaady NpoeKTUPOBaHUS MOXHO MnpeacTa-
BMTb KakK 3agadvy npeobpa3oBaHnsl TEXHUYECKOrO 3aaHusl B NPOEKT:

Y=Fy(X), (1)

roe Fo - npoueaypa noctpoeHve npoekta Y Mo ero TexHude-
CKOMY 3aJaHuio.

YcnewHoe pelleHve 3ajadv co3gaHus HoBoro obpasua npo-
AYKUMW BO3MOXXHO MPY Hannuum onpefeneHHbIX npaBuia NpoeKkTUpo-
BaHMSA. Kak MoKasblBaeT MpakTWKa, MOMyYeHWE YKasaHHbIX MpaBui
CBS3@HO CO 3HAYUTENbHbIMW TPyAHOCTAMM. [O3TOMY MOAXOA, OCHO-
BaHHbIA Ha AETaflbHOM 3HaHWM, peanusyeTcs NWllb ANS peLIeHUs
CPaBHUTENIbHO MPOCTbIX, XOPOLLO M3YYEHHbIX U LUMPOKO NMPUMEHSIEMbIX
Ha NpaKTUKe 3ajay.

[pyroit noaxon OnpefeneHns XapakTepUCTUK MPOEKTHLIX pe-
LUEHWA OCHOBLIBAETCA Ha W3BECTHOM KUOBEPHETUMYECKOM MpUHUMIE
N3YYEHNs1 CITOXXHbIX CUCTEM MO TuNy “Bx0A-Bbixoa”. B kauectBe npwu-
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Mepa pPacCMOTPUM 3BOJIIOLMIO HEKOTOPbLIX MapaMeTpoB kombalHa,
CMpPOEKTMPOBAHHOIO MO Klaccuyeckon cxeme (Tabn. 1).

Kak M3BEeCTHO, Ha NpaKTMKe LWMPOKO WMCMOMb3YITCS TUMOBbLIE
MeToAbl MPOEKTUPOBaHMS. KpoMe Toro, KOHCTPYKTOP 3a4acTyto cTapa-
€TCS MPUMEHWUTb B KOHCTPYyKUMM onpaBfaBluine cebsi Ha npakTuke
MPOEKTHbIE peLLEHUS.

B pe3ynbTaTe yero Hanuuo MMeeTcs Mnbo AopaboTka MalUWHbI,
KOTOpas 3aKJIl04aeTcs B NpUCnocob/ieHMn MallnHbl K 0CobbIM YCI0BK-
aM U TpeboBaHMAM HOBOW 3adaunm (MOryT WM3MEHUTbCS rabapwuThbl,
MOLLHOCTb, U T.N.), 6o Moandmkauuss MawmHbl (Mpu 3TOM COXpaHs-
€TCA MPUHUMN AENUCTBUS, HO MEHSIIOTCS COCTaB, pa3MeLleHVe M Co-
eiMHeHne paboumx OpraHoB W 3/1EMEHTOB NPMBOAA B MPOCTPAHCTBE U
T.M.).

Tabnuua 1 /i3MeHeHWe napaMeTpoB KoMbalHa BO BPEMEHU

MNapameTp lonpl
1948 1973 1985
Mnowazab peler o4nUCTKY, M 1,95 2,49 4,42
[nunHa conomoTpsica, M 2,6 3,62 4,2
06beM byHkepa, M 1,8 3,0 6,0

Taknum 06pa3oM, uMeeTcs Habop XapaKTEPUCTMK KaKoro-nnbo
n3penus, KoTopbin 6yaeM HasbiBaTb MaTpuuei M3 N MnpeueHaeHToB
[2], T.e.

I=< Xj, Yj (J = 1,N)>,
roe X; - 3apaHue Ha npoekTuposaHue; Y; - NPOeKT pa3paboTaHHbIN
paHee Mo yKasaHHOMY 3afiaHuio, T.e. Y; = FO(X),j=1,N.

PaccMaTpuBaeMblii METOA MO3BONSIET MCNOMb30BaTh HaKoMIeH-
HbIi OMbIT U C y4eToM TpeboBaHWI HOBOFO TEXHWUYECKOrO 3ajaHusl
Xn+1 MONYYMTb NPUOBIN3UTENBHOE NPOeKTHOe pelieHne Yy, 6e3 ae-
TanbHOro aHanu3sa cneundukn npoektuposarns F°. CnegosaTensHo,
METOA4 MHOFOMEPHOW JIMHEMHOMN 3KCTPanonsiuMM MO3BONSIET peLaThb
3aAady BOCCTAHOBMEHUS (PYHKUMM B YCIIOBUAX MHDOPMaLMOHHOW He-
AOCTATOYHOCTM B NPOCTPAHCTBAxX Masiol pa3MepHOCTY.

3 AJICOPUTM NPOrHO3NPOBAHUA

AnroputM coctouT B cnegyoweM. CocTaBngeTcs ypaBHEHWe
AN1Sl 3NEMEHTOB BEKTOPHOr0 JIMHEMHOrO MNapaMeTpU30BaHHOMO MNOA-
NPOCTPaHCTBa

k-1
{XO}=X,+D 2, (X1 —Xy), )
=1

roe {X'} - MHOXeCTBO BEKTOPOB BO3MOXHbIX CuUTyaumi X (peanb-
5
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HbIX NpOEKTOB),
(X1, X5, ..., Xx); Xi- nepBasi NpoekTHas cuTyaumsi; k - uncno cutya-
LMI; 5 — KO3(PPULMEHT NPONOPLMOHANTLHOCTH.

Janee BBoanTca dyHkuMsa 6I130CTW, XapakTepusyowas yaa-
NEHHOCTb (6/1M30CTb) OAHON CUTYaLMK OT ApYrow

o=0(X, X"), rie X €{X}, X'e{X'}. 3)

Mcnonb3ys ycnoBusi KOHKPETHOM 3adayu, nogpobHO pacnuchbl-
BaeTcs Bblpa)keHue (3).

Ha cneaytoweM ware BbINOMHSETCS npoueaypa MUHMMM3aUMS
yHKUMM 6An30CTH, AN Yero onpeaenstoTCs YacTHble NPOU3BOAHbIE
no napaMeTpam i;, T.e.

-0,  j=Lk-1.

B pesynbTaTe peleHnss MONy4YEHHOW CUCTEMbI YPaBHEHWM
HaxoAMM YMCNEHHbIE 3HAaYeHUs KOI(POUUMEHTOB NPONOPUMOHaIbHO-
CTM W MOACTaBMSEM MX B ypaBHeHWe (4) ANns HaxoXAeHUs BeKTopa
NPOEKTHbIX PELLEHNM

k—1
Yy =%+ 4 Y- 1), @
Jj=1
roe Y; - nepBoe NPOeKTHOE pelleHne (BbIXOAHasi BENIMUMHA B NepBON
CUTyaumm);
K - UMCNO NPOEKTHBIX peLleHUii, COOTBETCTBYHOLLEE KOMMYECTBY CUTY-
auunmn.

B kauecTBe MNIOCTPaUMM pacCMOTPUM OLIEHKY 3HAYEHUsSI MacChl
koMmbaliHa “[oH-1500", no cBoei ¢hyHKUMOHANIbHON CXeMe UMELOLLLEro
HeCKONbKO NpeaLwecTBeHHUKOB (Tabn. 2).

Tabnuua 2 3HayeHne TEXHNMYECKUX XapaKTEPUCTUK MaLLMH - aHa/IoroB

Mapka kombaiiHa | F; (Macca) A X1 X, X3 X4 Xs
CK-3 5580 A 12 | 06 |195(3,16 | 18
CK-5 7890 A, 12 | 06 | 249426 30
[JoH - 1500 13400 As 15108 [442]6,02| 3,0

B cneuuanbHoit nutepatype [3] UMEelTCS AaHHble O TOM, 4YTO
npu onpeaenieHMn Knacca kombaiiHa HeobxoAaMMo yuuTbiBaTb Creay-
owme napameTpbl: X; - WKWPUHA MOMOTUAKK, M; X; - AMAMETP MOMO-
TUNbHOro 6apabaHa, M; Xs - 0bLas Nowaab peLeT oYncTkn, M%; Xg -
obLas nnoLaab conoMoTpsica, M%; Xs - 06beM byHkepa, M°.

OTOT Habop KOHCTPYKTMBHbIX NapaMeTpoB Mbl U MPUMEM B Ka-
YecTBEe COCTaBSIOWMX BEKTOPA BO3MOXHOM CUTyaLUN.
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B kauecTBe NpuMepa paccMOTPUM OnpeaesieHne OLEHKU OHOro
M3 BbIXOAHbIX MapaMeTpoB TEXHWYECKOW CUCTEMbl - Macchbl HOBOrO
KoMb6aiHa.

3.1 NMpuMmep B TpEXMEpPHOM NPOCTPAHCTBE
Ha ctagum 3CKM3HOro NpoeKkTUPOBaHMS! OLEHWUTL 3HaYeHUe Mac-
cbl koMbaliHa [oH-1500, ucrnonb3ys Npu 3ToM TpyU NApaMeTpa MaLliWH-
aHanoros CK-3 n CK-5 (anametp monotunbHoro 6apabaHa, nnowaab
OYMCTKM M 06beM ByHKepa).

OpyrMMn crnoBaMn, B Pacrnops>KEHUW KOHCTPYKTOpa WMeEeTCs
ABe npoekTHble cutyaummn A;(0,6;1,95;1,8) n A,(0,6;2,49;3,0), ans
KOTOPbIX M3BECTHbI BbIXOAHbIE XapaKTEPUCTUKKU, T.€. 3HAYEHMUS MacChbl
KombanHa - F; = 5580 n F, = 7890.

HeobxoamMMo HalTu 3HayeHue Macchl F; HOBOro kombaiiHa c
napametpamu As (0,8;4,42;6,0).

Kak BuaHo u3 T1abn. 2, ans cutyauumn Az N3BECTHO TOYHOE 3Ha-
yeHMe Macchl kombaliHa. ITO 3HayeHwe 6yaeM Mcnonb3oBaTb AJis
OLIEHKM MOrpeLIHOCTN NPUMEHSIEMOro MeToAa.

B cooTBeTCTBMM C anropuTtMOM MEeTOoAa COCTaBMM MOAMNPOCTPaH-
CTBO M3BECTHbIX COCTOSIHMI Mo dhopMyne

'y =4 +4-(Ap— A4).

[na npumepa nony4yaem NOKOOpPAMHATHOE NPeACTaBfEHME MNOA-

NpOCTPaHCTBa.

2
[anee BBOAMM byHKLUMIO 6nmn3ocTn P(X'—A43) = ‘X'—A3‘ :

Ycnosua 3agauv, Mosiyd4aeM KOMMYECTBEHHOE MNpeACTaBfieHME
dyHKUMKM 6nM30CTN B BUAE:

MUHUMM3NPYEM (YHKUMIO 6/IM30CTK, ANSt Yero onpeaensieM ee
NpOV3BOAHYIO NO NapameTpy A:

D(X'—A3) = (0,6—0,8)> +(0,544—2,47)* +(1,24—42)*.
Pewas nonyyeHHoe ypaBHEeHWe, HaxoauMM napaMeTp A = 3,68.
Mo dopmyne (4), kKOTopasi B AAHHOM Cllydae UMEET BuA :
F? =R +2-(F - F)
nosly4yaeM 3HauyeHue Maccbl kombalHa
FJ° = 5580+ 3.68- (7890 — 5580) = 14081«r

CpaBHuBas 3Ha4eHns Fs n '3, Nnony4yaem OLEeHKY MOrpeLHoCTH

Ans AaHHoro npumepa ;= 4,83%.
BbiBo/. 3HayeHne oLNBKN FOBOPUT O JOCTAaTOYHOW 61M30CTH
NPOrHO3MPYEMON OLIEHKM Macchl K7peaan0My 3HayveHuto. OaHako
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NnpeacTaBnser UHTEPEC PacCMOTPeTb 6onee NpeACTaBUTENbHbIE MPO-
eKTHble CUTyaLuu.

3.2 lNpuMep B NATUMEPHOM MPOCTPAHCTBE

B paHHOM npuMepe UCMoMb3YyKTCA BCE AaHHble, NpUBeAEHHbIe
B Tabn. 2.

B HalweM pacrnopsXXeHUn UMeIOTCS AaHHble MO ABYM MPOEKTHbIM CUTY-
aumsMm

A; (1,2;0,6;1,95;3,16;1,8) n A, (1,2;0,6;2,49;4,26;3,0),
AN KOTOPbIX M3BECTHbI BbIXOAHbIE XapakTepuctnkm F; = 5580 u F, =
7890. HeobxoaMMo onpenenuTb BXOAHYIO xapakTepuctuky Fs2 cu-
cTeMbl € NapameTpamu As (1,5;0,8;4,42;6,02;6,0).

B cooTBETCTBMM C anropuTtMOM MeToAa MHOTOMEPHOM 3KCTpa-
nonsuuM Mo BbipaXkeHnto (2) Nony4yuMm NOKOOpAMHATHOE mpeacTasne-
HWe NoANpOCTpaHCTBa

{X'}={(1.2+0),(0.6+01),(1,95+0,54%),(3,16+1,11),(1,8+1,21)}.

2
Nanee BBoanM dyHkumio 6nmnzoctn P(X'-A4z) = ‘X'—A3‘ ",

UCNonb3ys YCroBuS 3adayu, ornpeaenseMm KonM4yecTBeHHoe npeacras-
neHue 3Toi YHKUMM B BUAE:
CD(X'—A3)=(1,2—1,5)2+(0,6—0,8)2+(0,254k—2,47)2+(1,1%—2,86)2+(1,2k—
4,2)".

MuHuMK3NpyeM dyHKUMIO 6An30CTU, ANS Yero onpepenvMm ee
NPOV3BO/IbHYKD MO MapaMeTpy A W npupaBHMBaeM K Hymwo ©, =
5,8832) - 19,04 = 0.

PeweHne ypaBHeHus - A = 3,24. Mo dopmyne (4), koTopas B
[aHHOM cnyyae umeeT Bua: F32=F;+A(F,-F;) nony4uMm 3HauyeHue Bbl-
XOHOI XapaKTepucTMkn (Macchl kombaiHa) F;>> = 13064. CpasHuBas
3HaueHus F; (cM. Tabn. 2) u F5*>, nonyuaeM oLieHKy NorpeiHocTy npu
MPOrHO3MpoBaHMM Macckl koMbaiHa [JoH-1500. OHa cocTaBnseT §, =
2,5%. AHanM3 3HaYeHUn 5; U §, NOKa3bIBAET, YTO MOrPeELIHOCTb CHU-
3unace.

3.3 lNpuMep B NATUMEPHOM MPOCTPAHCTBE C TPEMS NMPOEKTHLIMU CUTY-
aumamm

MpeacTaBnsieT MHTEPEC ONPEAENUTb OLEHKY Macchl koMbalHa C
HoBbIMM napameTpamn S, (1,6;0,8;4,8;6,36;7,0), ncnonb3ys UMero-
Lyrocs MHbOpMaUmIo, T.e. U3BECTHbIE NPOEKTHbIE CUTyaummn Sy, S,, Ss,
(cm. Tabn. 2).

3apady 6yaem pewaTtb B ABYX BapuaHTax.
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lMepBbii BapuaHT - onpedeneHne Maccbl HOBOrO KoMbaiHa
Y4 no ABYM NpOEeKTHBLIM cMTyaLmsM S; 1 S,. ANFOpPUTM pelLeHns nep-
BOrO BapuaHTa aHanorMyeH pacCMOTPEHHOMY Bbille MpuUMepy, M no-
5TOMY MpMBEAEM NLLb OKOHYaTeNbHOe peleHmne Y4 = 14450 kr.

A Tenepb pelwunM 3Ty 3afady, UCNosb3ys BCHO MHMOpMaumio,
T. €. MPOEeKTHble cUTyaummn Si, S, n Ss. Kak n B npuMepe, CoCTasisieM
MPOCTPAHCTBO U3BECTHbLIX CUTYaLMI

{X'} ={(1,2+01,+0,32%,), (0,6+01;+0,21,), (1,8+1,2)1+4,2},),
(1,95+0,540 1+ 2,472,), (3,16+1,11,+2,861,)}

BBoauM kBaapaTUuHyto yHKUMIO 6M30CTH, HOBOM CUTyaumm

S, K nognpoctpaHcTey {X'}
D(X' - S4) = (0,3%,- 0,4)> + (0,21, - 0,2)* + (1,2%1 + 4,22, - 5,2)* +
+ (0,541, + 2,472, - 2,85)% + (1,1A; + 2,861, - 3,2).

MuHuMM3NpyeM yHKUMIO 611M30CTHU, AN Yero npupaBHMBaEM

€e Npou3BoAHbIE MO A U Ay HYNIO
®,; = 5,8832); + 19,03964, - 22,598=0
®,, = 19,041, + 64,1011, - 76,383=0

Pellas 3Ty cucTeMy ypaBHEHMWI, HAaXOAMM 3HAYEHUS NEPEMEH-
HbIX A1 M A, Npu KOTOpbIX (X' - S4) MMHMManbHa: A, = - 0,49; A,
=1,338

3aTeM no ¢opmyne (4) CTpoMM NOANPOCTPAHCTBO peLLIEHU
Y42 = Yi+he(Ya - Y1) +ho (Y3 - Y;) =5580-0,49-(7890-
5580)+1,338-(13400-5580).

B pe3ynbTaTe BbIYMCNEHWUI HAXOAMM 3SKCTPanosiMpoBaHHOE
3HaueHmne Macchl kombaiiHa, pasHoe Y422 =14911 «r.

Kak BMOHO M3 pacyeToB, fo6aBNEHUE TPETbEN MPOEKTHOM
CUTYaLMM NPUBENO K YBETMYEHUIO NPOrHO3UPYEMOMN OLIEHKMU.
B cooTBeTCcTBMM C paHee pacCMOTPEHHbIM anropuTMOM METOAA MHO-
FOMEPHOM NIMHENHOM 3KCTPanonsLmMn pellenune 3Toit 3agaun 6yaet Y3
=107. MMpwn 3TOM NOrpeLwHoCTb cocTasnseT §; = 8,5% (umeeTcs B Bu-
Ay, YTO M3BECTHa BeNn4YMHa Ys).

B 3akntouyeHne OTMETWMM, YTO HAAEXHOCTb Pe3yNbTaToB MNpo-
FHO3MPOBAHMS TEXHUYECKMX XapaKTepUCTUMK MNpPOAYKUMM 3aBUCUT OT
MHOXecTBa hakTopoB. OAHMM U3 TNaBHbIX SABASETCS palMOHasbHbIN
BblbOp aHanoros. o CyTM Aena ykasaHHasi paumMoHanbHOCTb Moapa-
3yYMEBAET BbINOMHEHNE psia@ MMNOTE3 OTHOCWUTENBHO KOPPEKTHOCTU
NpYMeHeHNs paccMaTpMBaeMoro Metoaa.

B ocHoBe MeToAa MHOrOMEpHOM 3KCTpanonsiuuv nexar cre-
ayowme npegnonoxenuns [21:
1) 0 NMHEeWHON 3aBUCUMOCTU BbIXOAHBLIX MapaMeTPOB XapaKTeEPUCTUK
TEXHMYECKON CUCTEMbI OT YNPaBSiIEMbIX MapaMeTpoB U MPOEKTHbIX
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CUTYyauuii;
2) 0 61M30CTM HOBbLIX CUTYaUMn K NoANPOCTpaHCTBY {X'}, B pe3ynbTa-
Te Yero MorpeLHOCTb SKCTPanoasumMm 3aBUCUMT OT pa3MepHOCTU Mpo-
EKTHbIX 3aZlay M MOMHOTLI MOAMPOCTPaHCTBA WM3BECTHLIX CUTYaLWI,
4YTO NO3BONSIET 0TOOPa3nTb HOBYID CMTYaUMIO Ha M3BECTHOE MOAMpo-
CTPaHCTBO CUTYaLUWi C MUHMMAJIbHOM MOTPELLHOCTbIO.

Takmm 06pa3omM, ycnex MporHo3vMpoBaHus 6asmpyeTcs B OC-
HOBHOM Ha He ()opManbHOM aHanM3e UCXOAHbIX AaHHbIX, YMENOM Bbl-
60pe MpoeKTHbIX CUTYaUui M COCTaBNSIOWMX BekTopa cuTyaumi. Ho,
HeCMOTpsl Ha MHorve “noABoAHbIE KaMHWN” Ha paHHMUX CTafausiX Npoek-
TUPOBaHUs, Koraa o6beM MHGOPMauMM O MPOEKTUPYEMOM MalUMHe
MUHUMasbHbIN, 3HEKTUBHOCTL METOAA MHOFOMEPHOW JIMHENHOW 3KC-
TpanonsaumMmn o4YeBmaHa.

4 MOANDPUKALIUN AJTTOPUTMA NPOrHO3UPOBAHUA

Mpn He BbINOAHEHNM NPEANOCHISIOK, PaCCMOTPEHHbIX paHee, a
TaKXKe He COBCEM yAayHOM BblbOpe aHanoros, MOrpewHoOCTb MPOrHo-
3MpYEMON OLEHKM BbIXOAHOrO NMapaMeTpa MOXET 6bITb BENNKA.

[lns NOBbILEHMS TOYHOCTU METOoAA JIMHEMHOCTM 3KCTpanons-
UMM MCNONb3yHOTCS ABE ero Moavdukaumm: CaBur NoanpoCcTpPaHCTBa M
NOBOPOT MOAMPOCTPaHCTBa. PaccMOTpuM Ha npuMmepe, 3aMMCTBOBAH-
HOM U3 paboThbl [2], CyTb 3TUX U3MEPEHWIA.

MycTb 3agaHbl cuTyaumum X; 1 X, 1 nx pewenmnst Y n Y, Tpeby-
eTca onpeaenuTb peweHne Ys AN HOBOM MPOEKTHOM CUTyauumn Xs.
OCHOBHbIe AaHHble A5 pelleHns 3a4a4Yun npeactasneHbl B Tabnvue 3.

Tabnvua 3 CnpaBoYHble AaHHble 413 pacyeTa

i Xi X4 X2 X3 X4 Xs Yi
1 X4 2 1 2 1 1 23
2 X2 4 3 3 3 2 48
3 X3 7 6 10 8 6 117

4.1. METOA4 NPOMNOPLUMOHAJIBHOIo CABUTA
noAnNPOCTPAHCTBA

Pewum 3Ty >xe 3agayy C MoMolublo MeTofda caeura. B stom cnydae
NMoANPOCTPaHCTBO MPOEKTHbIX CUTyaLWit onpeaensieTcs no dhopmyne
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k-1
X} = pe[ X+ 24 (X — X)]- (5)
i=1

Ona nByx cuTyauuid Hawero npumepa dopmyna (5) 6ynet
UMETb BUA:

X'} = p-[ X + A(X, - X)) (6)
Mocne pacwmndpoBkM BbipaxkeHne (6) byaeT cneayowmMm:
{X}={p (2+21), p(1+21),p(2+1),p(1+21),p(1+2A)}.

®opmyna ans dyHkumm 651m30CTH, KOTOpas 3aBUCUT OT napa-

METPOB p U A, UMEET BU
2

m k—1
D(X'=Xp) = 2 APl Xy + 24 (K = XDi1=Xoph - ()
o+l i=1
C y4yeToM ycnoBuid 3aaauu, BblpaxkeHue (7) 3anuwem cneayto-
WM obpasom:
D(X' - X,)=(2p+21p-7)*+(p+21p-6)>+(2p+Ap-10)*+(p+2Aip-
8)%+(p+Ap-6)>.

MUHUMM3NPYS 3Ty YHKUMIO MO p U A, nony4vaem: p=3,55;
A=0,38. DkcTpanonMpoBaHHOE peLleHne onpeaensieTcs no gopmyne
k—1

Yy = plY;+ 2 4 (%4 — K] (8)
i=1

B pgaHHOM cnyyae ans cuTyauum X, pelleHue HaxoauTcs Mo
3KCTPanonsaUMOHHON  dopMyne  MoaAM(UUMPOBAHHOIO anroputMa
Y5=p[Y:+A(Y>-Y1)]=115.

MorpeluHocTb 6yaeT 6, = 1,6%, UTO 3HAUUTENBHO MEHBLLE, YEM
NOrpeLHoCTb
81 = 8,5%, nony4yeHHas paHee.

4.2. METOA NOBOPOTA NOAMNPOCTPAHCTBA
CUTYALIUN

ANa NOBbIWEHNA TOYHOCTU JIMHEWHOW 3KCTPanonsiuMM B 3TOM
cnyyae nHave popMUpYIOT NOANPOCTPAHCTBO NPOEKTHBLIX CUTYaLWi

k-1
(X'} = pX) + 24 (X — pX)) 9)
i=1

[ns Hawen 3agayn BolpaxkeHue (9) byaeT MeTb BUA:
11
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{X'}=pX; + MX2-pX;)
nnm {X'}=X{[2p(1-1) + 4r], [p(1-1) + 31], [p(1-1) + 3A],
[p(1-1) + 2A]3}.
®yHKUKMSA 61M30CcTM onpeaenseTcs No popMyne
2

n k-1
D(XO-Xp)=2 [ PXy + 2 A4(Xji = pXy)= X1 - (10)
| i-1
B HalueM cnyyae (yHKUMS 6IM30CTY UMEeT BUA:
(X' - X5) = [PX + (%= pXy) - X.]%
nn
DX - X) = [2p(1 - &) + 4% - 7+ [p(1 - 1) + 3% - 612+ [2p(1 - 1) +
30-101 +

+ [p(1-2) + 3% -81%+ [p(1 - ) + 2% - 6]
MuHuMmnsnpys ®© no p u A,onpepensiem A = 1,38; p = -6,8.
PelleHne HaxoauM MO 3KCTPanosiLMOHHON dopMyne, nony-
YeHHON Aans MoaMUUMPOBAHHOIO anropuTMa, CBsS3aHHOro C NMOBOPO-
TOM MOAMNPOCTPAaHCTBEHHOMN CUTYyaLUEi

k-1
Yy =pYi+ D A (Y — pY) (11)
i=1

nnm
Yy=p-h+1-(5 - ph).

MorpelHoCTb Npu 3TOM cocTasnseT 83 = 1,5%.

AHanu3 3Ha4dyeHun &, 5, 83 MoKa3bIBaeT, YTO MoaudUKauum
anropMTMa MHOFOMEPHOW JIMHEMHON 3KCTPanonsauMu, CBsi3aHHble C
MOBOPOTOM M CABMIOM MOAMPOCTPAHCTBA CUTYaLMI, NMO3BOASIET Yiyuy-
WIWTb pe3ynbTaT NPOrHO3MPOBAHMS, YTO OCOBEHHO BaXXHO MPU MasioM
yncne HabnoaeHui.

3AJAHME ANA UHANBUAYAJIbHOM PABOTbI

5.1 Onpenenutb BbLIXOAHOM MapaMeTp - MPOMYCKHYI Crocob-
HOCTb kOMbaliHa Y5 ¢ napameTtpamu As(1,5; 0,8; 4,42; 6,02 ;6,0). Ans
pelleHnsl 3afa4nm UCMonb30BaTb AaHHbIE MallWHbl - aHANoros (CM.
Tabn. 2) c ydetom, yto Y; = 3 kr/cn Y, = 5 kr/c.

5.2. Onpepenutb MOLWHOCTb ABUraTens 3epHOY60pOYHOrO KOM-
6alliHa Y3 ¢ napameTpamu Az M3 npeablaylien 3agadn. Ans peleHus
NCMONb30BaTb MMEKLWMECS NPOEKTHble cuTyaummn (cM. Tabn. 2) ¢ ydve-
ToM, 4yTO Y; = 48 KBT 1 Y, = 88 KBT.

5.3. Onpepenutb Maccy kombailHa cdupMbl IXOH Aup Mapku
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8820 ¢ napameTtpamu As(1,66; 0,56; 4,39; 6,36; 7,8). YcnoBus 3agaun
npuBeaeHbl B Tabn. 4.
5.4 OnpeaenuTtb MOLIHOCTb ABUraTens kombaiHa [xoH Aup
Mapku 8820 - Y3, UCNONb3ys AaHHbIE NPeabiayLIeNn 3a1a4un.

Tabnuua 4 XapakTepuctuku koMbanHoB

Map- LLn- Ouna- Mno- Mno- O6beM | Macca Mouy-
Ka puHa MeTp waab wagb | 6yHke- | kom- HOCTb

"xo | mono- 6apa- pewert | cono- pa, M° 6ait- [BuWra-
H TUNKKM, | 6aHa, M | oumct- MOT- Ha, Kr Tens,

avp" M ku, M> | paca, KBT

M2

975 1,3 061 4,60 4,72 4,2 8150 110
985 1,6 0,61 5,32 5,55 4,2 8990 125

8820 | 1,66 0,56 4,39 6,36 7,8 11210 165
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