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AHHOTaLMA. YnpasneHne N1eCoX0o3aCTBEHHbIM KOMMIEKCOM - HETpUBUa/IbHAsA 3afauya, peLlueHne KOTOpOM
TpebyeT aHanM3a pasnuyHbIX (hakTopos. LindpoBusaums faHHOro npouecca A0/MHKHA BK/IKOYaTb B cebs
pa3paboTKy TakKMX MOLYy/ei MHHOPMALMOHHOW CUCTEMBI, KaK reOMH(OPMaLMOHHYIO, NOAAEPXKKM NPUHATUSA
peLleHnin, naTTepHbl 41 cbopa M MHTEeNNIeKTYalbHOro aHanm3a [JaHHbIX. B [aHHON cTaTbe pacCMOTPEHbI
OCHOBHble TeHAeHLUUM MO0 LM(POBM3ALMM JIECHOW OTPac/v, MNpeaioXxeHa M AeKOMNO3MpoBaHa cucTeMa
ynpaB/ieHUs N1IeCOXO03ANCTBEHHbIM KOMI/IeKCOM. OrnpefieneHbl OCHOBHblE MPenMYLLECTBA WCMO/b30BaHNS
CUCTEMbI NOAAEPXKKN MpUHATMA peweHunid (CMMP) B Moayne 06paboTKM fAaHHbIX, paspaboTaHa CTPYKTypa
CUCTEMbI NOAAEPXKKM MPUHATUA PELLIEHWIA, ONpeseneH KpUTepuiA ONTUMaIbHOCTH.
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Abstract. The management of the forestry complex is a non-trivial task, the solution of which requires the
analysis of various factors. The digitalization of this process should include the development of information
system modules such as geoinformation, decision support, patterns for data collection and data mining.
Taking into account the complexity and non-stationarity of the sphere of the agro-industrial complex and
forestry as objects of management, as well as the stochastic nature of processes, the optimization of measures
is a difficult task. This article discusses the main trends in the digitalization of the forest industry, proposes
and decomposes a management system for the forestry complex. The structure of the information system,
which includes key patterns, has been developed. The main advantages of using the decision support system
(DSS) in the data processing module are determined, the structure of the decision support system is
developed, and the optimality criterion is determined.
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BBegeHune

CyliecTBytowas cmcTeMa rocyjapCTBEHHOro ynpasieHUs NeCOX03ANCTBEHHON AeATeNbHO-
CTbIO MMEET C/IOXHYK MHOrOYpPOBHEBYH BEAOMCTBEHHYK CTPYKTYpY, YTO 06YyCNOBWIO pacnpepge-
NeHne NOMHOMOYUIA N PYHKUWUIA ynpasieHUs el Ha (efepasibHOM, pernoHasbHOM Y MyHULMNaNb-
HOM ypoBHAX Bnactu [[onosauves, 2012; KucnyxuHa, 2012; PesaHos, 2014; Mapkosa, 2017; lMo-
nos, 2020]. C 4 cespans 2021 r. geiicTByeT noanucaHHbIl MpesngeHTom Poccuiickoi ®egepaymm
3aKOH O UWM(pOBOM TpaHcthopMaumy NecHOro kKomnnekca. lpeaycmatpuBaeTca cosfaHue depe-
panbHOM rocyapCTBEHHON MH(OPMALNOHHON cucTembl necHoro komnnekca (Pr1C 1K) ¢ obec-
MevyeHWeM MOSHOW NPOCNEXWMBAEMOCTU APEBEeCUHbI OT MeCT eé 3aroTOBKW W CKIaAupoBaHUs [0
NMpon3BOACTBA NPOAYKLMK, eé nepepaboTKN 1 BbiBO3a NPOAYKLMK 13 PO [3ankuH v ap., 2022].

YunTbiBag CMOXHOCTb M HECTauMOHapHOCTb C(epbl arpornpoMbILIZIEHHOr0O KOMMIeKca U
NEeCcHOro X035MCTBa KaK 06BbEKTOB YNpaB/ieHUs, a TakXKe CTOXaCTUYHOCTb MpoLLeccoB, ONTUMU3aLUSA
MeponpuATUIA SBNAETCA CMIOXHOW 3afayeil. PelweHne eé cBA3aHO C pa3paboOTKOW KpuTepues ANS
OLIeHKN, onpeaeneHns GakTopoB, BAUSIOLWLIMX Ha 3WPEKTUBHOCTb, C pa3paboTKol Modenein, MeTo-
[0B M NPOrpaMMHbIX CPefCTB A5 NOALEPXKMN MPUHATUSA pelleHnii [MaHoB v gp., 2016].

O6beKTbl U MeTOAbI UCCNef0BaHUS

YnpaBneHne necoxo3siCTBEHHbIM KOMMIEKCOM - C/IOXHbIN npouecc, TpebyowWwmnin Ha cero-
OHAWHWIA feHb rny60KOro ypoBHs aBTomMaTu3auum M NpUMeHeHns pasHbiX NOAXOAOB AN MOnyYe-
HWA, 06paboTKM, aHanM3a AaHHbIX U NPUHATUSA PeLleHnin Ha OCHOBE MPOBEAEHHOro aHanusa. He-
CMOTPSA Ha BO3HMKAKLMe CNOXHOCTU U cnaboe OTHOCUTENbHO APYruMX OoTpac/ieil NPOHWKHOBEHWE
MH(POPMALMOHHBIX TEXHOMOTNIA, B NECHOM XO03AKCTBE eCTb U 3anpoc Ha LM(ppPOBMU3ALMIO, N MOTEH-
Luman Ha peanusauuio pasinyHbix VT-npoekTos. B Lenom Takyl CUCTEMY MOXHO [EKOMMNO3MpPo-
BaTb Ha TPU OCHOBHbIX KOMMOHEHTA:

1. MOAy/ib MOHMUTOPUHIa (cbopa) AaHHbIX, KOTOPbIA COCTOUT U3 Ha3eMHOr0 MOHUTOPUHIA U
CUCTEMbl MOHUTOPUHIA MPX NMOMOLLM BECMUIOTHBIX fleTaTesibHbIX annapaTtos (BJ1A);

2. MOAyNnb 06paboTKM AaHHbIX, COCTOALNIA M3 CACTEMbI MOAAEPXKKN MPUHATUSA PELLEHNN,
CUCTEMbI UHTEN/IEKTYaNIbHOr0 aHann3a AaHHbIX U reouHgpopmaymoHHol cuctemsl (FNC);

3. MOAyNb BU3yanm3auuMu [aHHbIX, KOTOPbIA BKOYaeT B cebs MH(Orpammbl, rpamku,
reoflaHHble.

MpuMep Takoi cucTeMbl ynpaBneHns nNpeacTaBneH Ha puc. 1

B pamkax ctatbu mofpo6HO paccMaTpuBaeTCs BHYTPEHHAA CTPYKTypa OAHOr0 W3 3/1eMeH-
TOB MOAYyNs 06pab0OTKN AaHHbIX - CACTEMbI MOAAEPXKN NPpUHATUS peweHnin (CMTP).

ABTOMaTusnposBaHHble CIIMP no3BonAlOT MeHegKepam - Crneumanmctam B yrnpaBneHUn ne-
COXO03ACTBEHHbIM KOMMJIEKCOM OnepupoBaTb 60/bLUMM 06bEMOM WH(OPMALUK, 3a/I0XKEHHbIM B
6a3e gaHHbIX (3HaHWIA), UCCnefoBaTh pas/iMyHbie CUTYaLun, BblfaBaTb NPOrHO3HbIE PELUEHUS, 4YTO B
00bIY4HOM pPYYHOM OMepaLuMoOHHOM pexuMme fenatb [LOCTAaTOYHO TPYJOEMKO U Heap(heKTUBHO.
CIIP He uckno4vaeT 4YesioBeKa-crneymanmcTa U3 npouecca, Ho, ABMAACH 3PraTUUYeCKo CUCTEMONA,
faeT emMy BeCb HEOOXOAMMbIA MHCTPYMEHTapuin ana Hambonee 3PHeKTUBHOI0, ONTUMANLHOIO ”
ObICTPOro NPUHATUA pelleHnid. BaXHO NpaBubHO MPOaHanM3npoBaTb TEKYLLYK CUTyauuto U Co-
NMOCTaBUTb €€ C OMpefeNneHHbIM anropuTMOM YrpaBfieHns. AKTYyanbHOCTb BHEAPEHUS CUTYyaLMOoH-
HOro ynpas/ieHNs ONpefeNifeTcs BaXXHOCTbO CBOEBPEMEHHOI0 U3MeHeHUs afiropuTma yrnpas/ieHns
C uenbko obecnevyeHns Tpebyemoin pe3ynbTaTUBHOCTU npouecca (MYHKLMOHMPOBAHUSA CUCTEMBI.
B cuctemax nNoafep>XKu MPUHATUA pelleHnin nHpopmauns, BblgaHHas nuly, NpUHUMatoLWeMy pe-
weHne (JINP), MoxeT npeaonpesennTb yCnewHocTb Beeid onepaunn. COOTBETCTBEHHO, npej/sara-
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emble CIIMP BapuaHTbl LeWACTBUIA LOMKHbI ObiTb ONpefeNieHbl TeKYLen cuTyauumern n Habopom
nMetromxca pecypcos [OpkuH n ap., 2021].

Puc. 1 MNpumep CTPYKTYPbl CUCTEMBI YMPaB/IEHNS 1ECOX03AMCTBEHHBIM KOMM/IEKCOM
Fig. 1L Example ofthe structure ofthe forestry complex management system

O[fHOIN 13 COBPEMEHHbIX N aKTUBHO WUCMONb3YEMbIX CUCTEM MOAAEPXKN NPUHATUA PeLleHunit

B YNpaBNeHWUW NECHbIM XO035MCTBOM ABNSETCA MH(popMaLmoHHaa cuctema MOTTI. B ocHoBe 3aToro
NMPOrpamMMHOro MPOAYKTA JIeXXUT KOMMbIOTepHas MOAe/b pPasBMTUA LPEBOCTOSA, MO3BONAKOLLAA pac-
CUMTBIBATb POCT AepeBbeB NpPY pPas/IMYHbIX CLEHapUAX BeLeHUs NIeCHOro xo3qancTea. MporpammHoe
obecneyeHne MOTTI nmeeT (PUHCKYI U aHTIMIACKYIO Bepcuto cuctembl [Jlykawmk v gp., 2018].
MoA06HbIX CUCTEM HA PbIHKE MPOrpaMMHOro obecnevyeHns AOCTATOYHO MHOIO, HO OHU He ABNAOT-
CA YHUBepCa/ibHbIMU A5 MPUMEHEHMA B Pa3/IMYHbIX PernoHax. Tak, yKasaHHas CMCTEMa OTHOCM-
TeNlbHO reorpaguu Poccun MoXeT 6bITb UCMONb30BaHa ToNbKO B CeBepo-3anagHoMm denepanbHOM
okpyre. OTeyeCTBEHHbIX pa3paboOTOK MO CPpaBHEHUIO C 3apy6eXKHbIMW aHanoramm Ha pbiHKe 3Ha4u-
TeNlbHO MeHblUe (Hanpumep, MOXHO BblAeNNTb KoMMNaekc nporpamm FORRUS-S, npegHasHayeH-
HbIX ANA UMUTALMOHHOIO MOAENNPOBaHNA W aHan3a AUHaMUYecKUX MpoLeccoB, NMPOTEKAKLWMX B
NecHbIX maccuBax [Jlykawwuk u gp., 2019]). Mpn ABHOM 3anpoce Ha aBTOMaTU3aLMi0 PasNYHbIX
MpoLLecCcOB YMnpas/eHNs NEeCHbIM KOMIMJ/IEKCOM, BO3pacTalolweil rocyAapCTBEHHON MOALEPXKKE,
60NbLIOMY ONbITY paspaboTKyM CUCTEM MOLAEPXKKU NPUHATUA pelleHWi ANS pasIMYHbIX 0Tpacneii
MOXHO cfienaTb BblBOL O MNEePCNEKTUBHOCTM JaHHbIX UCC/Ief0BaHNI U pa3paboTok.

OcHoBHble npeumyuiectsa CIMP B pamkax paccmaTpyvBaemMoil Ha puc. 1 CTPYKTypbl cucTe-
Mbl ynpasneHus [BaHos v gp., 2021]:

1 Hanuune 6a3bl faHHbIX (3HaHMWiA) (NOCTOSHHO MONOJMHAKLWECA) Hanbonee aPPEKTUBHbIX
cTpaTeruii pasBuMTMUA NIECHOrO XO03AICTBA, YTO MO3BOMSET caenatb Haubonee penpeseHTaTUBHYIO
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Bbl6OPKY pelleHNl, ya0oBNeTBOPSAI W WX KakK 3aABNEHHOMY KPWUTEepWID ONTMMAaNbHOCTM, TakK M orpa-
HWYEeHNWAM, B OCHOBHOM Kacal W MUMCA MUHMUMM3ALNMN 3aTpaymuBaeMblX PeCypcoB.

2. CHu> eHMe (hakToOpa YenoBeYeCKOW OWMOBGKM 3a CYET YMEHbW eHNA CYy6beKTUBM3IMA NMONb-
3o0BaTena cucrtembl (IVWNP) - npegnonaraeTca MHTerpauma ¢ o6bemMHOlW 6a30il 3HaHuWi, paspaboTaH-
HOW C NMpuBNneYeHMEM 3KCNepToB, paboTal W WX B pa3NMUYHb X NECOXO3ANCTBEHHbB X KOMMNNeKcax, a
TaKXe CACTEMHbBIX aHAaNUTUKOB.

3. Y4YyeT He TONbKO BHYTPEHHMWUX PUCKOB, HO W BHEW HNX, a TaKXe NMOCNEJHUX U3IMEHEHWI 3a-
KOHOLaTenNnbCTBa B NECHOM CeKTOpPe Ha BCeX Heob6XOAWMMbIX ypoBHAX (hepaepanbHb i, pernoHanb-
Hbl/i, MYHMLMNANbHbIA), a TAKXE NOKaNnbHbIX HOPMATUBHbI X aKTOB KOMMNaHUU.

4. BO3MOXHOCTb pPell eHNa ynpaBneHYeCKMNX 3agay no 0603HaYeHHON npobnemaTnuke B ycno-
BUAX HEONpPEeLEeNeHHOCT U; MHCTPYMeHTapuil N03BONAET 3HAYNTENbHO CHU3NTbL 3HTPONMUI (GakKTOpoOB,
BANAK W MNUX Ha NPUHATNE pPell eHNA 3a CYET MHTENNEKTYanbHON0 aHanmsa AaHHbIX, NONYYEHHbI X Ha
OCHOBAHWW CUCTEMbl MOHUTOPWHTA M NOATOTOBNEHHbI X K faNbHeliWl eMy aHanunsy.

5. BO3MO>X HOCTb O6bICTPOro pearmpoBaHMs Ha BO3HWMKHOBEHWE HeWTaTHbL X CcuTyauun -
CHUX EeHNe BpeMeHN Ha 06paboOTKYy nocTynat uwein nHpopmaumu.

6. MoBblWeHNe SP PEeKTNBHOCT M KOHT PONA 3a UCNONTHEHNEM pell eHUN.

CnepyeT OTheNbHO OTMETUTb TUNUYHbBIE OWMOGKM, KOTOpble coBeplwat Tca JIMNP: owunbkwm
nnaHWpoBaHUA, HabNO feHUA, BbIMONHEHUSA, ANATHOCTUKN N B3auMOJelCcTBUA C aBTOMAaTU3NPOBAH-
HoW cuctemoinn ynpaBsneHms (ACY) [KapenuH, Bbepesa, 2019]. PaspabaTbiBaemasa cucrtema nofg-

OEPX KW NPUHATMSA pell eHMn npefHasHayeHa, B TOM Ynucne, AN pelleHns aTUX npo6nem.

Pe3ynbTaTbl U UX 06CYXaeHUe

BO3MOXHOCTbL OopraHmsaumnmn 6a3 gaHHb X U 6a3 3HaHUNW 60NbW MX 06bLEMOB NO3BONAET UC-
NONb30BaTb HAKONNEHHY MHMOPMALMIO NPMN pPelleHnn pa3nMyYHb X 3aja4y C Y4eTOM METO40B reHe-
pauunu peweHUn, GopMuUpoBaHNA CUCTeMbl KpuTepues M Bbl6oOpa pelwl eHNik B pamKax 0603HaYEHHOIW
npegMeTHONW o6nacTu - ynpaBneHus necHol M xo03aicTBomM. PaccmoTpum nogpobHee mogens CMMP.

M HOXecTBO BCeXx NONb30BaTenel cMcTeMbl NpefCcTaBuUMO B BUAE:

P = (P1,P2,P3"4),
roe Pi - akcnepTb MO NPUHATWIO pelweHni, P2 - cuctemMHbl e aHanuTuKu, P3 - nuuo, npuHumato -
IWee peweHune, P4- nccneposatenu.

B - 6a3a gaHHbLI X.

B3 - 6asa 3HaHWii.

BM - 6asa Mmofjenei: SKOHOMMYECKNX, TEXHUNUYECKNUX, TEXHONOTUYECKUX N T. [J.

BC - 6a3a peannsoBaHHbLI X paHee cTpaTerumii Ha OCHOBe ONblTa Pa3NIMUYHbIX NECOX03AKCTB.

BK - 6a3a faHHb X Kputepuen, 6asza 3HaHUW unmepapxui kKputepues MU GYHKUUIA NnpuHag-
NexXHocTHu.

BA - 6asa flaHHb X C HabopoMm anbTepHaTuB, 6a3a 3HaAaHWN Habopa anbTepHaTNB.

MOMP - MeToAbl NOAAEPX KU NPUHATMA pPell eHUNR.

Kpntepuit onTUManbHOCTM MOXeT 6bITb NpejgcTaBleH CUCTeMON M onpejeneH Henocpeg-
CTBeHHO JITIP ANna KaX 4Oro KOHKpeTHOro cnyvyasa. Torga onTMManbHOMY pelwleHnt 6GyaeT cCOOTBeT-

CTBOBAaThb.

1
ax (-) A 7:1a.|j (Nannaca)
<i<m n J
max min aun (Banbpa)
pont = F(X,y-) = < l<i<m I<ikn 1
inin max( max a,- —a,,) (Casupgxa)
<i<ml<j<n 1<i<m 1
max [a max a,;+ (1 —a) min a, /1 (Fypeuuya)
Vi<i<m 1</<n A 1</<n A
rge ai - BeKTOp ynpaBnsemMb X napameTpoB, onpeAensat W mnx ceolictea cucrtemb, i = 1,w; nj- Bek-
TOp HeynpaBnNfAeMbl X MapamMeTpoB, onpefensfito W NX COCTOAHME 06CTAaHOBKMU, j = 1,n; a - Koapdu-

yumeHtT ontTummusma, 0 < a < 1.

561



SkoHoMuKa. NHdopmaTuka. 2022. T. 49, Ne 3 (558-565)
Economics. Information technologies. 2022. V. 49, No. 3 (558-565)

M HOXecTBO MHGOpMaLMKU, NepefaBaeMoOin mMexagy uHTeptheitcom CIMNMP M 3KCNepTHbI M
moaynem CIMNMNOP, npegctaBumo B BUAE:
I = {/1,/12,/39),
rge li - nupopmauyums s 64, 63, BM, BC; 12 - nuHpopmaumsa o npobneme ot JIMP; 13 - nckomoe
peweHune (ynpaBndaw W ee Bo3gencreme).

Takum o6pa3om, CMTMP MOXHO NpescTaBUTb B BUAE TEOPETUKO-MHOXECTBEHHOW Mmogenun M :
M=<P,BA4,B3, BM,BEC,BK, BA, MNONOP, | >.

CtpykTtypa CIMNMNP npepactaBneHa Ha puc. 2.

Puc. 2. CtpykTypa CIIP
Fig. 2. The structure ofthe DSS

Mpu GopMynuMpoBKEe M pelleHMM 3agay Bbl6opa ynpaBnsto W MX BO3AEUCTBUIN B YCNOBUSAX
HeonpejeneHHOCTN 3a OCHOBY npejgnonaraetcs B3ATb KOHLUEMUMWK CUCTEMHOro (KOMMNNEKCHOTO)
MOAENUpPOBaHWSA, NOJL KOTOPOW NOHMUMAETCAs MONMMOENbHOE MHOTFTOKPUTEpManbHOe OoNucaHue u
mnccnepoBaHne 3afflaHHON nNnpeaMeTHONW o6nacTM C MCNONb30OBaAaHWEM KOMOWMHUPOBAHHBLIX METOAOB,
anropuTMOB MU METOAUK, NO3BONAKW W MNX HAa KOHCTPYKTUBHON OCHOBe 0o6ecneynTb 3ah peKT B3aMMHO-
ro ycuneHns fOCTOMHCTB KaX A0W M3 npumMeHaemMb x Mmogenei [UyBakos, 2015].

JKCcNnepTbl NO MPUHATUI pelWeHUHn B o06NacTW ynpaBNeHWS NECHbIM XO03AWCTBOM, CUCTEMHBIE
aHanuTukun, NMNP, nccnepoBaTenn B3aMMOJENCTBYOT C CUCTEMON NOALEPX KN NPUHATUA pell eHUR ye-
pe3 cooTBeTCTBYl W UK MHTepdeilc, nonyyas JOCTYN K COOTBETCTBYH W EMY O3KCNEPTHOMY MOAYN

CMNMNP. B pamkax Mmoayna GdopMupyeTcs cuctemMma KpuTepnes, NPOUCXOANT UX AEKOMNO3NLMNA U OLLeHKA
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ahheKTMBHOCTM, nocne vero hopmupyeTca K. Ha ocHOBe reHepaLuy U CTPYKTYpMpPOBaHMS aibTepHa-
TUB pa3pabaTbiBaeTcsd BA. KOMNIEKCHbIV NaTTepH «AHanM3 MHHOPMALMU» BKOYAET B Cebs aHanm3
peLleHmiA, NX OLeHKY M BbI6OP ONTUMa/IbHOTO pelleHuns. B pamkax 3KCMepTHOro MOAYNs MPOMCXOANT
OLeHKa JOCTUXXUMOCTU Lienn 1 (hopMMPOBaHIME YNPaBsOLLErO BO3LEACTBUS.

3aKnoyeHne

Takum 06pa3oM, OMpeneneHo MecTo CUCTEMbl MOAAEPXKKN MPUHATUSA pelleHunid B 06Lel
CTPYKTYpe CUCTEMbI YNpaB/ieHNs NeCOX03ANCTBEHHbIM KOMMJIEKCOM, NpeasoXKeHbl NOAX0Abl K Bbl-
60py ONTUMaNbLHOrO pelweHns B 3aBUCMMOCTU OT npegnoyvteHnin JIMP n noctaBneHHON 3afgauu,
onpejeneHbl OCHOBHbIE 3nemeHTbl CIIMP.

Pa3paboTka COOTBETCTBYOLMX METOAOB M anropuTMOB ANA NPeACTaB/EHHOW CTPYKTYpbI,
NPOEKTUPOBaHME W Noc/efyowas peannsauns UHHOPMaLMOHHOW CUCTEMbl MpeanonarakTcs B
AanbHENWMX UccnefoBaHUsAX N0 fJaHHOW npobnemaTuke. TakXe OTAENbHOE BHUMaHWE AO0/MKHO
OblTb YAeNeHO oueHKe 3P(eKTUBHOCTM BHEAPEHUA CUCTEMbl MOLAEPXKKU MPUHATUA peLleHuid B
IT-MHDpacTpyKTypy NE€COXO03ANCTBEHHOINO KOMM/IEKCA MO CYLeCcTBYHOLWMUM MeToankam [VBaHOB,
KBsiTkoBCcKas, 2019].
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