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Nno EE ®OPMAJIbHOMY ONMUCAHUIO
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Yupeorcoenue obpazosanus «I omenvckuii cocyoapcmeeHHbll
mexHuueckuti ynueepcumem umenu I1. O. Cyxoeoy,
Pecnybnuxa benapyco

Beenenune

JIns nccnenoBaHusl CIIOKHBIX CUCTEM LIMPOKO MPUMEHSAIOT pa3/IMYHbIE BHJIBI Ma-
TEMaTUYECKOTO0 MOJEIIMPOBAHMS, LIETbI0 KOTOPOTO SIBJSETCS MOJdydeHue, oOpaboTka,
IpeJICTaBICHUE U UCIOJb30BaHNE HHPOpMAUU 00 00bEKTaX U UX CUCTEMaX, KOTOpbIE
B3aMMOJICHCTBYIOT MeXAy co0oil u BHemHed cpefoid. Takum oOpazoMm, MareMaruye-
CKas MOJIEJIb BBICTYNAET KaK CPEICTBO IMO3HAHUS CBOMCTB U 3aKOHOMEPHOCTH IMOBEE-
HUS CIIOKHOU cucTeMbl. CBSI3U MEXy 3JIEMEHTaMU B PEAJbHBIX CUCTEMAX CIOXHBI U
MHOTOOOpPAa3HBI, MMOATOMY B COBPEMEHHBIX YCIOBHUSAX HCCJIEIOBAHWE CHCTEM 0e3 WC-
MOJIb30BAHUSI CPEJICTB BBIYMCIHUTEIbHOM TEXHUKH HE MPEACTAaBISAETCS BO3MOKHBIM.
[Tpumenerne DBM TpeOyeT mpeoOpa3oBaHus HMCCIEAYEMOM CHCTEMBI B HeKoe (op-
MajbHOE onucaHue (PpyHKIHMOHaIbHas Mojaens) [1]. s pemienus nanHoi 3agaun pas-
pabotaH psia cpeAcTB U MeTooB. Hambosee pacrpocTpaHeHHBIM SBIISETCS OMUCAHUE
CUCTEMBI CpeACTBaMH (PYHKIIMOHATILHOTO MOJIEIUPOBAHUS C MIOMOILBIO CHELHATU3UPO-
BaHHBIX s13bIKOB IDEFO [2] nnmu UML [3]. Ognako mpoiiecc MOCTPOSHUsI MaTeMaThye-
CKOM MO/IeTI Ha OCHOBE (PYHKIIMOHAILHON MPEACTABIIAET COOON JOCTATOUHO CIOKHYIO
3aJady U B HacTosdllee BpeMs (popMaIn30BaH TOJIBKO Ul MOCTPOCHUS UMUTAIIMOHHBIX
MaTEMaTUYECKUX MOJelel onpeneneHHoro kiacca cucreM [1]. [Tockonbky mmuTanu-
OHHOE€ MOJIETMPOBAHUE UMEET Psi/i CYIIECTBEHHBIX HEJOCTATKOB [4], TO SIBJSETCA aKTy-
albHOM 3a/Jlaya aBTOMATH3allMM TIOCTPOEHUS AaHAIMTHYECKOM WM YHUCIEHHO-
AHAIUTUYECKOW MATEMAaTHUUYECKOM MOJIETU CI0XKHOM cuctemsl. /s ee peuienus npea-
JlaraeTcsl UCIOJIb30BaTh MPEABAPUTEIBLHOE MOCTPOeHNE (DYHKIMOHAIBHON MOJETH, Ha
OCHOBAaHHUU KOTOpOH OyneT (opMHUpOBaThCS MaTeMaTHueckas Mojenb. Takum oOpa-
30M, IOCTPOEHHE MaTEMATHUECKONU MOJIeTH OyAET COCTOSATh U3 JABYX ATAIOB:

— mocTpoeHue (PyHKIIMOHATHHON MOJEITN CHCTEMBI;

— aBTOMAaTU3MPOBAHHOE ITOCTPOCHHUE YUCICHHO-AHATUTUYECKOU MOJIEIIA CUCTEMBI.

IMocTpoenue PyHKIMOHAIBLHOM MOIEIH CJIOKHOH CHCTEMBI

[Ipu uccnenoBaHuM cUCTEMBI BOCIOJIb3yeMcsi MUKporioaxoaom [1], [4]. Kaxaomy
DIIEMEHTY CHCTEMBI MOCTAaBUM B COOTBETCTBHE SJIEMEHT (DYHKIIMOHAIBHON MOJIEIH.
[TocTporM MaTeMaTHYECKYIO0 MOJEINb JIJISl i-I'O 3JIEMEHTA CUCTEMBI B BUJIE

®(x,y,2,t)=0, (1)

rac (Dl - (bYHKI_II/IOHaJ'I CBSI3HM DJIEMEHTOB MaTeMaTHYeCKOM MOJCIIHU; X — BCKTOp BXOI-

HBIX I[IEPEMEHHBIX, X = {x1 (1), xz(t),...,xn(t)}; Y — BEKTOpP BBIXOJHBIX MEPEMEHHBIX,
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y= {yl(t), y,(@)...p, (t)}; Z — BEKTOP BHEIIHHUX BO3JECUCTBUU, Z = {zl (1), zz(t)...,zr(t)};
{ — BpeMs.

B ciyuae ecnu He ynanoch MOCTPOUTh MaTeMaTHUECKyr0 Mozenb (1) s kakoro-
7100 JIEMEHTa CUCTEMBI, TO OyJIeM CYUTATh €ro MOJYJIEM U MPOBEIEM JOMOIHUTETb-
HYIO JTUCKPETH3AIUIO JI0 TEX TOp, NOKa He Oy/IeT BO3MOXKHBIM TIOCTPOCHHUE COOTHOIIIE-
Hui (1).

[IponyMepyeM KaXablii BEKTOP BXOJIHBIX M BBIXOJHBIX TMEPEMEHHBIX, a TaK¥XKe
BHEIIHUX BO3JACHUCTBUI. B UTOre MOIy4ynM Tpu MHOKECTBA:

x,eX,y €Y,z eZ,

e i =1, N, N — KOJTHYeCTBO IE€MEHTOB (GYHKIIMOHATEHON MOJIEIIH.

JUis Kax/10ro 31eMeHTa (yHKIUMOHAIBHOM MOJIEIH HEOOXO0JMMO OIUCATh BXO/IHbIE
U BbIXo/HbIEe uHTep(deiichl. [loa BxoaupiM uHTEpdEiicoM OyaeM MOHUMATh YHUPHUIIH-
POBaHHBIN BEKTOP X WU Z, O BBIXOTHBIM HHTepdericom — BeKTop y. bynem cunrarts,
YTO MHTEP(EHChl COBMAAAIOT, €CIU B COOTBETCTBYIOIIMX BEKTOPAaX COBIAAAI0T MMEHA
MIEPEMEHHBIX (3HaYEHUSI IEPEMEHHBIX MOTYT M HE COBNaAaTh). Torma KaKIelid HHTEP-
¢eiic Oyner npeacTaBiIsTh COOOH Kilacc 0ObEKTOB, a BEKTOpa X,, V,, z, OyAyT SBJISTb-

Csl 9K3EMIUISIpaMU COOTBETCTBYIOLIEro Kjacca MHTepdeiica. JlomogHUM Kiacc MHTEp-
deiica cBOMCTBOM, COIEPKAIIMM CCHUIKY Ha APYrodl uHTEpdEic, ¢ KOTOPHIM CBS3bIBA-
eTCsl JaHHBIU, T. €. uHTepdeicr OyaeM paccMaTpUBaTh MOMAPHO: BXOAHOW — BBIXOJ-
Hoil. ChopMUpyeM MHOKECTBO BXOJHBIX MHTEP(EHCOB /, W MHOXECTBO BBIXOJHBIX

PIHTCp(I)efICOB 1 O'-IGBI/II[HO, 4dTO 3THU ABAa MHOXKCCTBA MOTI'YT OTJIMYATHCA TOJIBKO Ha

BBIX °

uHTepdeiichl BEKTOPOB BHEIIHUX BO3ACUCTBUII U HA OJUH BBIXOJHON HAOOp mepeMeH-
HBIX, IPEJICTABIAIONINI pe3ybTaT PyHKINOHUPOBAHUS MAaTEeMaTHIECKO MOJENH BCei
CUCTEMBI B 11eJIOM. B mpoTuBHOM ciydae B popManbHONW MOAETH OyIeT UMEThCS TyTIH-
KOBBII 3JIEMEHT, JIMOO JIEMEHT, HE MMEIOIINA BXOAHBIX NMEPEMEHHBIX. Beskuil Tymm-
KOBBII 3JIEMEHT MOKET ObITh OTHECEH K BHEIIHEH Cpe/ie CUCTEMBI U UCKJIFOUYEH U3 pac-
CMOTpEHUS, a JIEMEHT, HE UMEIOUINI BXOJHBIX IEPEMEHHBIX, MOKET OBbITh AIMPOKCH-
MHUPOBAaH BEKTOPOM BHEIIHMX Bo3AecTBUM. Takum oOpa3om, Kaxablid 31eMEHT (PyHK-
UOHAJILHOM Mojienu Oy/IeT OINpenesnsaThCsl CBOel MaTeMaTuueckoi mozensto (1), moa-
Jep>KUBAaeMbIMU UHTEp(delicaMu U CBA3SIMU C JPYTUMH dJIEMEHTAMH.

Omnpenenum Mepapxuueckue CBA3M MEXAY IeMEHTaMU (pyHKIMOHATBHON MOJEINH.
BBenem monsiTue ypoBHs (cnos) B pyHKIMOHAIBHON Mozaenu. Takum oOpazom, siie-
MEHTBI MOTYT PacIoJiaraTbCsi Ha Pa3IMYHBIX YPOBHSIX MOJAEIU. YPOBHU MEXKIY COOOU
B3aMMOJICHCTBYIOT MOCJIEIOBATENBHO, T. €. TIOKa HEe OYIyT BBIITOJIHEHBI BCE SJIEMEHTHI
HIOKHETO YPOBHS, MEPEX0/1 K JIEMEHTaM CJIEAYIOIIEro YPOBHS HEBO3MOXKEH. DJIeMEH-
ThI OJTHOTO YPOBHS (DYHKIIMOHAIBHON MOJENIM MOTYT BBITIOJIHATHCS COBMECTHO (Tapai-
JIETBHO).

OnemMeHT (PyHKIMOHAIBHON MoJienH rpaduuecku OyaeM 0003Ha4aTh NPSIMOYTOJIb-
HUKOM, B MPAaBOM BEPXHEM YTy KOTOPOTO YKa)kKeM HOMEp CJos Wiu Bpems t. Bxoxs-
IKe B MPSMOYTOJIBHUK COOKY CTpelnku OyAyT 0003Ha4aTh BEKTOpP BXOAHBIX MEpEeMEH-
HBIX X, BBIXOJSIIUE CTPEJIKH — BEKTOP BBIXOJHBIX MIEPEMEHHBIX V', CTPEJIKHU, BXOASIINE
B IIPSIMOYTOJIBHUK CBEPXY — BEKTOP BHEIIHUX BO3ACUCTBHIA z (pHC. 1).
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q)I(x’ y529t)

Puc. 1. T'padugeckoe o003HaUCHHE 1eMEHTa (HYHKIIMOHATHHON MOJCITH

B yHKIMOHATBHBIX MOJEISX MHOTHX PEAbHBIX CHCTEM MOKHO BBIJICIHTH PSJ
AJIEMEHTOB, UMEIOLIUX OJIMHAKOBOE SIIPO MATEMAaTUYECKOW MOJENH M OJHU U TE KE
unTepdeiicol. CraenoBaTeNbHO, IPU KOMITBIOTEPHOM peatn3anuu 1enecoo0pa3Ho Kax-
Y10 TPYMITy TaKUX 3JIEMEHTOB ONMHUCATh Kak Kiacc. B aToMm ciyuae, 3meMeHThl QyHK-
IIUOHATIBHOM MoOzenu OyIyT MpeacTaBisiTh COOOM SK3EMIUISIPHI JaHHBIX KIIACCOB, a
CXO0XHE TPYNIbl TEMEHTOB MOXHO OyJeT onmucaTh HOBBIM KJIACCOM, KOTOPBIA Oyjaer
SBJIATHCSA TIOTOMKOM, ONMCAHHBIX paHee 0a30BbIX KiaccoB. Takum oOpa3oMm, (GyHKIHO-
HaJIbHAs MOJIeIb CUCTEMBI B TAMSTH KOMITbIOTEpa OyAET MpeACTaBIsTh COOON CBSI3aH-
HBI CHHCOK, IIPU 3TOM CBSI3b MEXAY dJIEMEHTaMu OyIeT OMpeAesiThCS COOTBETCT-
BYIOIIIMMH 3K3EMIUISIpaMH POJUTENIBCKOTO Kiacca nutepdeiicos. Cre0BaTeNIbHO, €CIIH
OTHCATh 3apaHee MHOXKECTBA KJIACCOB AJIEMEHTOB (DYHKIIMOHATHLHOW MOJEIH M WHTEP-
deticoB, TO 3Tanm MOCTPOCHUA (YHKIIMOHAILHON MOJETN MOXHO OCYIIECTBHTH METO-
JTaMU BU3YAIbHOTO OOBEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHMS, 3aKITIOYAIOIIMHU-
Cs B IOCTPOEHUU HCCIEAYEMOM CUCTEMBI Ha IKpaHE MOHUTOPA KOMIIBIOTEPA M3 3apa-
HEE CO3/IaHHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB [5].

IlocTpoenue MaTeMaTHYeCKOH MOJEIH CJOKHOM CHCTEMbI OCYIIECTBIISETCS Ha
OCHOBaHMHU (HYyHKIIMOHAIBHOM MOJIENH IO CIEIYIOIIEMY aIrOpUTMY:

1. BeiOupaercst mepBblii ypOBEHb (PYyHKITMOHATLHOW MOJICIIH.

2. TlocnenoBaTenbHO MPOCMATPUBAETCS CIMCOK Pa3MEUIEHHBIX Ha TEKYILEM ypPOB-
HE D2JEMEHTOB (YHKIMOHAIBLHON MoAenu W (HOpMHpYyeTCcs MaTeMaTHdecKas MOJEIb
YPOBHS TIOCPEICTBOM OOBEIMHEHUSI B OOIIYIO0 CHCTEMY BCEX MATEeMAaTHUYECKHX MOJe-
JeH 3JIEMEHTOB. B pe3ynbTaTe nojaydaercs cucrema:

O(X,Y,Z,1)=0

d =
L(X,Y,Z,t)=0 )

O, (X,Y,Z,t)=0.

3. YuuThIBalOTCS U3BECTHBIE 3HAYEHUSI BEKTOPOB BXOJHBIX IIEPEMEHHBIX U BEKTO-
POB BHEIIHUX BO3ACHCTBUI, U pemaeTcs cucrema (2).

4. CoxpaHSIOTCSl pe3yJbTaThl PELIEHUS U OCYIIECTBIISETCS NEPEXO0] Ha CIEayIo-
MUK YpOBEHb (QYHKIIMOHAIBEHOW MOJIEIH.

5. IIpoBoauTcs mpoBepKa Ha MPEAMET PAaCCMOTPEHHS BCEX YpOBHEH. B ciydae ot-
pHUILIATEIBHOTO OTBETA OCYLIECTBIIAECTCS EPEXO/] HA 11ar 2.

AnpobGanusi mpeAaaraeMoi MeTOAUKH MOCTPOCHUSI MATEMATHYECKOH MO/Ie/ !

PaccmotpuM mporiecc MoCTpoeHUs: MaTEMaTUYECKOW MOJENH CJIOKHOW (u3uye-
CKOM CHCTEMBI, COCTOSIICH U3 jKeJIe300€TOHHOM TUIUTHI, JIeXkKallell Ha yIpyromMm Heoj-
HOPOJHOM TPYHTOBOM OCHOBaHUHU. Pazmepsl miauthl: mupuHa — 20 M, anuHa — 30 M,
tommuHa — 0,4 M. Dusnyeckue XapaKTEPUCTHUKUA IUIUTBI: MOJYJb YHPYroCTH
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E =27 000 MIlIa, ko umuent Ilyaccona u=0,3. HeogHOopoaHOE OCHOBaHUE COCTO-

UT U3 CJIOS CYTJIMHKA TYTOIJIACTUYHOIO MOIIHOCTBIO 2,5 M C MOJYJIEM YIpPYyroCTH
E =12 MlIla u xoapdunuentom Ilyaccona p =0,3, cios riavMHbl TEKyueld MOLTHOCTbIO

1,5 M ¢ moaynem ynpyroctu E = 6,875 Mlla u kosddunmentom I[lyaccona p =041 u

CJIOSl MEpresisl MOILTHOCTHIO 5,5 M ¢ Moayiem ynpyroctu £ =9 Mlla u ko3 dunmearom
ITyaccona p=0,45. Ha xene300eTOHHYIO IUTUTY NEHCTBYET PaBHOMEPHO pacrpeje-

JIeHHAsl Harpy3Ka UHTeHCUBHOCTHIO ¢ = 114 000 H.

B kauectBe snmeMeHTOB (DYHKIIMOHAIBHOW MOJENH BBIICITUM >KEIe300€TOHHYIO
IUTMTY ¥ CJIOM TPYHTOBOTO OCHOBaHUA. TakuM 00pa3oM, MOJIETs OYJIET COCTOSTh U3 de-
THIPEX 3JEMEHTOB JIBYX THUIIOB: JIEMEHT IUIUTHI U TPU IJIEMEHTA IPYHTOBOI'O OCHOBA-
Hus (puc. 2).

BekTopa BXOJHBIX M BBIXOJHBIX NEPEMEHHBIX OyIyT MPEACTABIATH COOON COOT-
BETCTBEHHO MEPEMEIICHUsI TOYEK BEpXHEW U HIDKHEH IpaHu CI0EB IPyHTOBOIO OC-
HOBaHMS. BexkTop BHEMIHMX BO3AEHCTBUM sl TUIUTHI OyJeT MpencTaBisiTh cOOOMU
pPaBHOMEPHO paclpeleleHHYI0 Harpy3ky. BHemrHue BO3A€HCTBUS A 3JIEMEHTOB
TPYHTOBOTO OCHOBaHHUS OyAyT OMpENeNsTh TpaHUYHbIC YCIOBHS JAHHBIX JIEMEH-
TOB, T. €. U3BECTHBIC NIEPEMEIICHHS HA TPAHHUIAX paccMaTPUBAaeMOil 00JacTH TPyH-
TOBOTO OCHOBaHHUS.

BEKTOP U3BECTHBIX
TpaHUYHBIX
nepemMenieHui g’

BEKTOP BHEIITHUX
BO3JeUCTBUI R

BEKTOP
nepeMerieHui
JKelle300eToHHas Th g CJION CyTJIMHKA
TUIATA »  TYromiacTHYHOTO
BEKTOP U3BECTHBIX BEKTOP U3BECTHBIX BEKTOp
TpaHUYHBIX TIepe- TpaHUYHBIX TIepe- HepeMEIICHHH]
MeleHui g’ MeneHui g’ IUIATBL &
BEKTOp Iepe-
MeILICHHH g cion BEKTOp MEPEMELICHUN g CJIOM TJIMHBI
< MepreJs < TeKy4el <

Puc. 2. OyHKIMOHATBHASI MOJIETh CUCTEMBI «OKeJIe300€TOHHAS TUTUTA —
HEOIHOPOIHOE IPYHTOBOEC OCHOBAHHE

B kagecTBe s1pa MaTeMaTUYECKONW MOJIENU 3JEMEHTOB (PYHKIMOHAIBHON MOJENH,
COIIACHO IIPUHLIMITY BO3MOKHBIX IIEpEMEIEHUH [6], MpUMEM COOTHOLIEHHUE

g'R=|[[E"car, 3)

I7I€ g — BEKTOp Y3JIOBbIX NEPEMEILEHUIN; CUMBOJI «~» O3HA4aeT BapHaluio; R — BEK-
TOp Y3JIOBBIX YCWIIMW; G — BEKTOP HAIpPsDKEHUN; € — BEeKTOp nedopmanmii; V' — oobem
3JIEMEHTA.

Bocnonb3oBasmucs popmynamu Ko u 3akonom ['yka, cooTHomeHune (3) MOXHO
nepenucaTh B BUJE:

J.;[J.‘P(g)V ~R=0.
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Torma a1 paccMaTpUBAaEMOii CHCTEMBI BhIpaskeHHe (2) OyIeT UMETh BHI:
J-”f(Eang)dV -R=0,
4
I.[If(Ezauzag)dV -R=0,
)
J-_”f(Evua,g)dV - R =0,
v

”J-f(Ew“mg)dV—R =0,

rae E,, 1, — COOTBETCTBEHHO MOJYJb ynpyrocTu u koadoumuent [lyaccona kaxmoro

3JIEeMEHTa paccMaTpuBaeMol cucTemsl, i = 1,4 .
B nocnenuneit cucreme BekTop g OyAeT colepikaTh MEPEMEIIEHUs] BCEX TOUYEK HC-
CJIelyEeMOM CUCTEMBI, BEKTOP R — BCE JEHCTBYIOIINE HA CUCTEMY BHEIIHUE CHUJIBI.

[IpumeHsst METOI KOHEUHBIX 3JIEMEHTOB [ 7], HECIIOXKHO MOCIEAHIO CUCTEMY IIpe-
00pa3oBaTh K BUILY

Kg=R, 4)

rae K — rimoGanbHast MaTpuia ;keCTKOCTH BCEH CHUCTEMBI, a BeIpakeHue (4) Oyaet npea-
CTaBJIATh COOOI CHUCTEMY JIMHEWHBIX alreOpanvyeckux ypaBHEHUH, pelas KOTOpPYIo,
HalJIeM BEKTOp MEepEMEILECHUN g .

Jlns paccmaTpuBaeMol 3a7jaui B pe3yJbTaTe UCCIEI0BAaHNs IOCTPOEHHON MaTeMa-
THYECKOM MOJEIN MaKcHuMajbHas ocagka IiuThl coctaBmia 0,057 M, 4TO OTIMYaeTCs
MeHee yeM Ha 10 % oT pe3ynbTaToB 3KCHEPUMEHTAIbHBIX JIaHHBIX, 10 KOTOPHIM MakK-
cumanbHbIi porud coctasui 0,055 m.

OnucaHHBIA TOJX0J MOYKHO IMPUMEHATh HE TOJIBKO IS TOCTPOCHMSI MaTeMaTude-
CKUX Mojiesiel (PU3NYecKUX CUCTEM, HO M IPH UCCIIEOBAHNN OU3HEC-TIPOIIECCOB.

PaccMoTpyM CIIOXKHYIO CUCTEMY, ONpPEAEISAIONLYI0 MPOIECC YIPABICHUS HemaTe-
puanbHBIMM aKTUBaMu npennpustusa [8]. IIpoBeneM AeKOMMO3UMLIHMIO TaHHOW cHUCTe-
MBI, B Pe3yJIbTaTe KOTOPOi Oblia mojgydeHa (GyHKIMOHATbHAS MOJIEIb, TIPEICTABICH-
Has Ha puc. 3.

B nonyuenHoi pyHKIIMOHATEHOM MOJIEIH MOKHO BBIIEIUTH 3JIEMEHTHI IBYX KJlac-
coB. [Ins mepBoro kjacca 3J€MEHTOB, OCYLIECTBIISIIOIIMX aHAJIW3 WM OLIEHKY Mapa-
METpPOB, MaTeMaTu4yeckas MoJiejb OyAeT ONpeAeNsaTbCcs COOTBETCTBYIOUIUM YPAaBHEHH-
€M perpeccuu

0:(x) =, )

r7ie i — HOMEp pacCMaTpHUBAEMOI0 AIEMEHTA MOJIEIIH.

JlJis 3eMEHTOB, OMNpPEeNeNSIONUMX TPYNIUPOBKY (AKTOPOB, BHIOOP PEIICHUS WU
METOJla MaTeMaTH4ecKasi MOJieJb OyJeT MPEeACTaBIATh COOON KyCOYHO-HETPEPHIBHYIO
(GYHKIUIO C AUCKPETHBIM HA0OPOM 3HAUCHMIA:
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Yy, €l X; € (—oo; a, |

V,,eciu Xx; € (0,30, ]

¢,(x,) = (6)
V> €CIH X; € (O ;340),

F,Z[Cj — KOJMYECTBO BAapHAHTOB pCIJ_IeHI/If/'I WKW OPpUMCHACMBIX METOZ OB, OLj — BCKTOp

MMpCACIbHbIX 3HAYCHUI ,HHSIj-FO BapuaHTa pCIICHUA.

OrneHka HaTM4usl BO3MOKHOCTEH 11t 9P PEKTUBHOTO
ucrnoJyib3oBaHus 00bekToB HMA Ha nmpennpustuu
v
Onenka 1enecooOpa3HOCTH BBECHHS B X035 HCTBEHHBIIN
000pOT M HcToab30BaHusg 00bekTa HMA

v

[TpunsaTHE M peanu3anys peleHus 0 IPUOOPETEHUH
o0bexkta HMA 1 ero BBeieHHE B X0341HCTBEHHBIN 000pOT

v

@OyHKUIMOHATBHAS TPYNIIUPOBKA 00BEKTa
HEMaTepHAIbHBIX AKTUBOB

.2

OrneHka 00beKTa HeMaTEPUAIHHBIX AKTUBOB

v
VY4yer 00beKTa HEMAaTEPUAIbHBIX AKTUBOB

v
Br16op MeTo1a HauMCIIeHHs] aMOPTH3AIUN
10 0OBEKTY HEMAaTEPUAIHHBIX AKTHBOB
v
Ananu3 3 PEeKTUBHOCTH UCIIOJIH30BAHUS
00bEKTa HEMATEpUATIbHBIX AKTUBOB

iy

Onenka 3ppexTnBHOCTH HYHKITMOHUPOBAHUS TIPETPUATHS

Puc. 3. DyHKUMOHaIbHAs MOAEIb IPOLIECCA YIPABICHUS
HEMaTepHaJIbHBIMU aKTUBAMH CyOBEKTOB XO35IHCTBOBAHMS

Takum oOpa3om, MaTeMaTHYeCKash MOJENIbh PacCMaTPUBAEMON CHCTEMBI B OOIIEM
BHJIC MOXET OBITh MpEJICTaBIICHAa CUCTeMON ypaBHeHuU Buaa (5) u (6). s paccmar-
pUBaeMoil 3a1auu, MOACTABIIAS KOHKpeTHbIe (yHKUMU (5) u (6), mocie BHIMOTHEHUS
psiia mpeodpa3oBaHU MaTEeMaTUYECKast MOJICNIb BCEH CHCTEMBI ObLIA TIOJyYeHa B BUJIC:

2,815-HMA + 0,038 -YIT + 0,018- BC - 114,117, ecin k = 4
F(X,k)=4 1,056-HMA + 0,018 - YII + 0,006 - BC — 21,813, ecnmu k = B (7)
0,246 - HMA + 0,003 - YIT - 0,005 - BC — 1,305, ecnmu k = C,
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rae F(X, k) — knaccupukanroHHasi pyHKIIHs, TO3BOJISIIOIIAST OLIEHUTH 3(()EKTUBHOCTD
(GYHKIMOHUPOBAHUS MPEANIPUATHS OT MCIONb30BAHUS HEMaTepUaIbHBIX AKTHBOB;
HMA — ctoumocTs HeMaTepHalbHBIX aKTUBOB mpeanpustus (MiH p.); Yl — uucras
npuObLTE npeanpuatus (MiH p.); BC — cymma Or0KEeTHBIX MOCTYIICHUH (MJTH P.); k —
KJIaccU()UKALMOHHBIN MPU3HAK MPEATIPHUITHS.

B pesynbraTe ncciaenoBaHus MaTeMaTHUECKONW MOJENN ObUTIO BBIJEICHO TPH TPYII-
BT TIPEATIPUSATHIN, COOTBETCTBEHHO, TPY 3HAYEHUS KIACCH(PUKAITMOHHOTO MTPU3HAKA.

I'pynna A — s¢dexTuBHO (MPUOBLITEHO) PYHKIIMOHUPYIOIINE TPEIIPUITHS, UMEIO-
M€ B COCTaBe MMYIIECTBA 3HAYUTENbHbI 00beM HMA, 4To 1mo3BOMSIET TOBOPUTH O
HAJIMYUU Y NIepCOHaja KBaJU(UKALUU U ONbITa pabOThI C JaHHBIMU o0bekTamMu. Kpome
TOT0, MPEANPUATHS TaHHOMN TPYIIbI MOJIYyYatoT (PUHAHCOBYIO MOJEPHKKY OT TOCyap-
CTBa. JTO JAa€T OCHOBAHUE C/ENaTh BHIBOJ O TOM, YTO y IPEANPUITHIA TaHHOMN IpyNIbl
oOecrieueHsbl ycaoBUs A 3P PEeKTUBHOTO UCTONb30BaHus 00bekToB HMA.

I'pynna B — npeanpusTus co CpeJHUM, IO CPABHEHUIO C MPEANPHUITUIMU APYTHX
TPy, YpOBHEM NPHUOBUTEHOCTH, cTouMocT HMA 1 00beMoM rocy1apcTBeHHOTO (-
HAHCUPOBAHUSA. JTO CBUIECTEIHCTBYET O HAIWYUH YIOBICTBOPUTEIBHBIX YCIOBUH IS
3¢ (HeKTUBHOTO BHEIPEHHS U HCTIONB30BaHUs 00bekToB HMA, KOTOpHBIE, TEM HE MEHEE,
MOTYT OBITh YJIyYIII€HBI IIOCJIE TPOBEICHUS HEKOTOPHIX TPEOOPa30BAHUIA.

I'pynna C — npeanpusitusi, XapakTepU3yIUecs HU3KUM YPOBHEM MPUObUILHOCTH,
OTCYTCTBUEM Yy MEpCOHAJIa ONbITA YIPABJICHUS 00bEKTaMH HeMaTepuaibHbIX aKTUBOB
(maHHBIN BHJ aKTHBOB NPAKTUYECKH OTCYTCTBYET B COCTaBE HMMYINECTBA IPEIIpH-
ATUS), HE3HAUUTEJIbHBIM DPa3MepOM OIO/KETHBIX ACCUTHOBAHUHM (IO CPAaBHEHUIO C
OPEANPUATHAME IPYTHX TPYII). DTO CBUAETENBCTBYET 00 OTCYTCTBUH Y HPEANPUATHIA
JTAHHOM TPYNIIBI YCIOBUH 1T 9P PEKTHBHOTO UCTIONIB30BaHUS 00heKTOB HMA.

[Ipu 3TOM 00BEKT OTHOCUTCS K TOMY KIIACCY, JUIsI KOTOPOTO KJIACCU(UKAIIMOHHOE
3HaueHue GyHKIuu (7) MaKCUMaIbHO.

3ak/iloueHue

[Ipennaraemass MEeTOMKA MOCTPOCHUS MATEMaTHYECKMX MOJICICH MOXET Mpume-
HATBHCS JIJIS1 MCCIICOBAHMS PA3IMYHBIX CUCTEM C OOJIBIIMM CIICKTPOM CBOMCTB WX 3JI€-
MEHTOB.

B cirydae, ecnu U1 CII0)KHOW CHCTEMBI YIA€TCsl TOCTPOUTH (DyHKIIMOHAILHYIO MO-
JIeNb, a IS 3JIEMEHTOB (YHKIIMOHAILHON MOJIETH MOJYyYUTh MAaTeMAaTHUECKUE MOJIEITH
B Buje (1), To mporecc MOCTPOSHUS MaTEMAaTHIECKOM MOJICIIH MOKET ObITh aBTOMATH-
3HPOBAaH, COTJIACHO MPEIOKEHHOMY allTOPUTMY.

B Hacrosiee Bpems pazpaboTaHO IporpaMMHOE 0OecIieueHUe Ha OCHOBE OIMCaH-
HOTO I0JIX0J1a TI0 TIOCTPOCHHUIO U MCCIICIOBAHUIO MAaTEMAaTHYCCKUX MOJICICH CII0KHBIX
CHCTEM MEXaHUKH M OM3HEC-TIPOIIECCOB.
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