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Algorytm uzasadnienia decyzji zarzadczych w gospodarce lesnej
w warunkach ryzyka

Proponuje sie naukowe podejscie oraz rekomendacje
metodyczne w zakresie uzasadnienia decyzji zarzgdczych w
gospodarce lesnej. Zaproponowano algorytm podjecia decyzji
zarzgdczych w warunkach nieokreslonosci z wykorzystaniem teorii
zbiorow  rozmytych. Zastosowanie opracowanego algorytmu
rozpatrzono bardziej szczegdlowo na przyktadzie organizacji
pobocznej produkcji gospodarki lesnej przez przedsiebiorstwa
gospodarki lesnej. Wprowadzenie uzyskanych wynikdw oraz
opracowanych na ich podstawie propozyciji do praktycznej pracy w
zarzadzaniu przedsiebiorstwem gospodarki lesnej bedzie sprzyjaé
lepszemu uzasadnieniu podjetych decyzji zarzadczych w gospodarce

Ihor Yarema
zdobywca tytutu

leSnej oraz w prognozowaniu uzyskanych wynikéw finansowo- naukowego
gospodarczych. Opracowany algorytm uzasadnienia decyzji Uniwersytet Panstwowy
zarzadczych w gospodarce lesnej, w warunkach ryzyka, moze by¢ "Instytut Badan
wdrozony w praktyczng dziatalnos¢ analitycznego systemu Regionalnych
monitoringu stanu gospodarki lesnej regionu. im. M. Doliszniego

Stowa kluczowe: gospodarka lesna, decyzja zarzadcze, ryzyko Narodowej Aka%zn;z

zarzadcze, region karpacki, przedsiebiorstwo gospodarki lesnej, (m. Lwéw, Ukraina)
produkcja poboczna gospodarki le$nej, staty rozwoj. ’ ’
ALGORITHM OF SUBSTANTIATION MANAGEMENT DECISIONS IN FOREST
MANAGEMENT IN TERMS OF RISK

It is offered the scientific approaches and guidelines for substantiation management
decisions in forest management. It is proposed the algorithm for decision-making under
uncertainty with the use of fuzzy set theory. Applying the algorithm discussed in greater detail on
the example of organization of production by the forestry enterprises. Implementation of the
results and developed proposals on their basis to the practical work of management of forestry
enterprises contribute to a better justification of management decisions on forest management
and predictability of received financial and business results. The developed algorithm of
substantiation management decisions on forest management in terms of risk can be integrated
into practice implementation of the analytical monitoring system for forest management in the
region.

Keywords: forest management, decision management, risk management, Carpathian
region, forest management, by-products of forest management, sustainable development.

ANTOPUTM OBI'PYHTYBAHHA YNPABJIHCbKUX PILEHb Y JICOKOPUCTYBAHHI B
YMOBAX PU3UKY

MponoHyTbCA HayKoBi NigxogM i METOAMYHI pekoMeHauil LWoAo ob6rpyHTYBaHHSA
YyNpaBniHCbKMX  pilleHb Yy  JlICOKOPUCTYBaHHI.  3anporoHOBaHO  anroputM  MPUNRHATTS
yNpaBniHCbKNX pilleHb B YMOBaX HEBU3HAYEHOCTI 3 BMKOPUCTaAHHSAM anapaTty Teopil HeuiTKUX
MHOXWH. 3acTOCyBaHHSA pPO3pOBreHOro anropuTMy pPo3rfsHYTO AeTanbHiwe Ha npuknagi
opraHisauii  nicorocnogapcbkMmu  nignpyemMctBamMm  BUpOBHMUTBA  npoaykuil  nobiyHoro
nicokopucTyBaHHs BnpoBamkeHHs OTpUMaHWX pesynbTaTiB Ta po3pobrieHnx Ha iX OCHOBI
Npono3uuin y npakTM4yHy pobOTy MEHemMKMEHTY NiCOorocnofapcCbkvux nNignpUEMCTB CrpuaTUMe
Kpawin OBrpYHTOBAHOCTI MPUMHATUX  YNPaBIiHCbKMX pilleHb Yy  JlICOKOPUCTYBaHHI  Ta
NPOrHO30BaHOCTI OTPUMaHWX PiHAHCOBO-roCNOAapCbKNX pesynbTaTiB. Po3pobneHunin anropntm
0BrpyHTYBaHHA yNpaBriHCbKMX pilleHb Yy JiCOKOPUCTYBaHHI B YMOBaXx pPU3UKy Moxe 6yTu
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iHTErpoOBaHUM Y MPaAKTUYHY AiSANbHICTb aHaniTM4HOI CUCTEMM MOHITOPUHIY CTaHy JliCOBOro
rocnogapcTsa perioHy.

Knro4yoei cnoea: niCOKOPUCTYBaHHA, YMNPaBIiHCbKI PilLEHHS, PU3NK-MEHEKMEHT,
Kapnatcbkuii perioH, nicorocnogapcbke nignpMeMcTBO, NPOAyKuis No6iYHOro fiCOKOPUCTYBAHHS,
CcTanuin po3BmUTOK.

MocTtaHOBKa HayKOBOI nNpo6nemMu Ta ii 3Ha4eHHA.Po3pobka Ta NpuHATTA ByOb-sIKOro
yrNpasniHCbKOro pilleHHs nepenbadae nesHy Mipy pusnKy. Pusnk nepeBaHO BWHUKAE, SAKLLO
NPUAHATTS  PILLEHHS CynpPOBOOKYETbCA: MNO-Neplue, anbTepHaTuBHICTIO (BMGIp ogHOro i3
OEKINbKOX PIBHOMOXIMBUX BapiaHTiB); Mo-Apyre, HeBU3HAYeHICTIO ManbyTHbOI cuTyauii
(HEMOXNMBO OAHO3HAYHO BMOKPEMUTU YMHHUKW, WO BNWBAKTbL Ha pes3ynbTaT MNPUAHATTH
piweHHs). OTXe, pU3MK BUHUKAE, KONMW peanbHi noAii He BignosigaloTb oO4ikyBaHMM abo
NPOrHO30BaHMM; SIK Hacrnigok - MoOXxHa oTpumatn abo HagnpubyTtok, abo 36uTok. MpuHATTS
yMNpasniHCbKNX pilleHb B YMOBaX PU3NKY NMOBHOK MipOI CTOCYETLCS | cpepm NiCOKOPUCTYBaHHS

Y npakTuui perioHanbHOro ynpasniHHA NicOBMM rocnogapcTBoM B YKpaiHi Ha CbOrogHi He
iCHYEe €OMHOI HayKOBO-0OI'PYHTOBAHOI KOHUENUiT NPUAHATTA YyNpaBniHCbKUX pilleHb, 30Kpema He
BUPOBMEHO Y3ro4KEeHOro nigxogy 4O MOOEnbHOro iHCTpyYMeHTapilo, BiOCYTHSA YHighikoBaHa
KoHUenuis obpobkn Ta npeAacTtaBneHHs iHdopmauii gna aHanisy Ttowo. OTXe, BUpPILLEHHS
npobnem, nOB'A3aHMX i3 EKOHOMIYHUM  OOIpYHTYBaHHAM  YMpaBniHCbKUX  pilleHb Y
NiICOKOPUCTYBaHHI € akTyanbHUM Ta Mae BaXXNMBE NPaKTUYHE 3HAYEHHS.

AHani3 ocTaHHiX gocnigxeHb 3 Wiel npobnemun. 3Ha4yHUIN HayKOBUI BHECOK Yy PO3POOKY
TEOPETUYHUX | MPaKTUYHUX MpoBreM pPU3MKOMOril, PU3MK-MEHEeOXMeHTy 3pobuna Huska
3apybikKHUX | BITYM3HAHUX HayKoBLiB, 30kpema P. Akodd, |.T. BanabaHos, |.A. bnank, B.B.
BitniHcbkun, B.M. [paHaytoB, [Ix. KewnHc, M.T. KopHindyk, O.l. AcTpemcbkun Ta iHLUi.
MeToaonoriyHi OCHOBM E€KOHOMIYHWX acnekTiB NiICOKOPUCTYBAHHS, €KOHOMIYHOI OLiHKM NiCOBUX
pecypciB Ta €KOHOMIKM MiCOBOro rocnogapcrea Oynu BuknageHi y npauax Takux 3apybikHMX
BUeHux, sk ®.Kabbagx, Y.Knemnepep, K.Pukoscki, I.MatyweBcki [1], |.TikkaHeH [2], a Takox
ykpaiHcbkux - B.M.Oanvnuwuna, A.B.Kosans[3], €.B.MiweHina, |1.M.CuHsakesuya, |.IM.Conosin
[4], FO.FO.TyHuui. OgHak, BapTO 3a3HauvTK, LIO BMBYEHHIO npoueciB popMyntoBaHHA MiCOBOI
NONITUKK, 3aCTOCOBYHOYN MOAENOBAHHA NPOLECIB NPUAHATTSA yNpasriHCbKUX pilleHb, 0cobrMBO B
yMOBax pu3uKy, He NpuAineHo OOCTaTHbOI yBarv y OOCHIMKEHHSX YKPalHCbKUX yyeHux. Jlvwe
OKpeMi HaykoBi OOpo6ku [5, 6] Tak 4n iHaKWwe CTOCYKTbCA MPOBreM PU3UK-MEHEOXMEHTY Yy
nicoBomy rocnogapcTsi.

®dopmyritoBaHHA MeTU Ta 3aBAaHb ctaTtTi. MeTa poboTn nonsrae B po3pobui HayKoBuMX
nigxodie i MeToOMYHMX pekoMeHZauin LWwoao OOrpYyHTYBaHHA YNpPaBfiHCbKUX pilleHb Y
NICOKOPUCTYBaHHI B YMOBax pU3WKYy ANS MigBULLEHHS €eKONOro-€KOHOMIYHOT edeKTUBHOCTI
nicoBoro rocnogapcTtea KapnaTcbkoro perioHy YkpaiHu.

Buknap oOCHOBHOro martepiany W OOGFpYHTYBaHHA OCHOBHMX pe3ynbTaTiB
OOCHIMKEHHA. Y KOHTEKCTi MPUMHATTS YMpaBniHCbKMX pilleHb Y NiCOKOPUCTYBaHHI AOUiNbHO
cucTemaTmusyBaTi Ta MpoaHanidyBatv MOXIUBI PU3MKK, LWO BNAMBaTUMYTb Ha 36anaHcoBaHWUi
PO3BMTOK MiCOBOro rocrnogapcraa Ta po3pobuTn 3axoam LWOAO yrnpasBniHHA pusvkamun. 3okpema,
NMPOrHO3YETbCA BUHWKHEHHS CuTyali, WO CYTTEBO 3HU3ATb edEeKTUBHICTb pesynbTaTiB
cTpaTeriyHux ynpaBniHCbKNX pilleHb Y NTICOKOPUCTYBaHHI:

- PU3MKM NPUPOAHOro XxapakTepy (nicosi NOXexi, cnanaxyv Ta MacoBi ypaXeHHs nicy
xBopobamu i WwkigH1nKamu);

- PpU3MKN coLuianbHO-EKOHOMIYHOro Xapaktepy (HecnpusitTiMBa cuTyauis Ha pPUHKY
niconpoaykuir);

- pU3NKK, NoB’A3aHi i3 MeHeHKMEHTOM niciB (BiACYTHICTb (PiHAHCYBaHHA OXOPOHW,
BIJHOBMEHHA Ta 3aXMCTY NiCy, HEBMKOHAHHSA BMMOT J1iCOBOro 3aKOHO4AaBCTBa TOLLO).

3ynuHuMoca geTanbHiwe Ha obrpyHTyBaHHI Ta MPOrHo3yBaHHI HACMIAKIB Big MPUUHATTS
YyNpaBriHCbKMX  pilleHb  CTOCOBHO  oOpraHisauii  BMpobHMUTBa  npodykuii  nobiyHoro
NiCOKOPUCTYBaHHA (KOPM XBOMHUX [epeB ANA MyNnbyyBaHHSA, Lenu XBOWMHWX AepeB ANs
BMPOOHMLTBA NanuBHMX OPUKETIB, BUPOLLYBAHHA AEKOPATUBHUX XBOWHUX POCMVH, LITaxeT And
Oropoxi, Wwenu NUCTAHUX OepeB ANnd KONTUNbHMX LeXiB TOLWO) Yy paMkax peanisauii ctpaTterii
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cTanoro po3BUTKY nicoBoro rocnogapctea B KapnaTcbkoMy perioHi YkpaiHM Ha npuknagi
nicorocnogapcbKMX NignpueEMCTB.

PosrnsHemMo anropntm ob6rpyHTyBaHHS NPUAHATTA PILLEHHA Npuy peanisauii BignosigHoOro
NPOEKTY B YMOBaX PU3NKYy Ha 3acagax HeuiTKol irpoBOi Mogeni, OCKiNbKM y peanbHin npaktuui
KOXEH NPOEKT € HEMOBTOPHMM, a OTXKe, BCi PiLIEHHS, WO 3 HUM MOB’A3aHi — YHiKanbHi.

Mpunyctumo, WO  NpPOEeKT  opraHisauii  BMpoBHMUTBA  npoAykuii  nobivyHoro
NiCOKOPUCTYBaHHA MOXe MaTW Taki KiHLUEeBi CTaHu:

1) OyTn NOBHICTIO peanizoBaHMM Ta, B pe3ynbTaTi, 3reHepyBaTu JoXia p+;

2) OyTn 4acTKOBO pearni3zoBaHMM Ta, B pe3ynbTarTi, 3reHepyBaTu goxig (abo 361Tkn) po;

3) ©6yTn 3ano4aTkoBaHUM, NPOTE He peanisoBaHUM Ta, B pe3ynbTarTi, 3reHepyBaTn 36UTKK
P3.

MponoHyemo goxoam obnikoByBaTK i3 3HAKOM «+», @ 30UTKM — 3i 3HAKOM «-», BenuunHm
P1, P2, P3 TEOPETUYHO pO3paxoBaHi (CNpPorHo3oBaHi) Ta ObrpyHTOBaHI GisHEC nnaHyBaHHAM, a
KOXXEH OKpeMWin MPOEeKT y po3pi3i KOHKPETHOro MiANPUEMCTBA € YHiKanbHUM.

Nicorocnogapceke NigNpMEMCTBO MOXe BUOpaTn OAHY i3 ABOX CTpaTerii MOBeaiHKN:

1) ©paTtu yyacTb y peanisauii ekonoroopieHToBaHOIro NPOeKTy (opraHisauia BMpobHULTBA
npoayKuii N06iYHOro NiCOKOPUCTYBAHHS);

2) BiAMOBWUTUCA Bid MPOEKTY.

OGrpyHTyBaHHA MPUUHATTS pilleHHs Npo peanisauilo BigNOBIAHOIO NPOEKTY B yMOBax
pu3nky nepenbadvae Bnbip Takoi cTpaTerii NoBeAiHKM NiANPUEMCTBA, 3a SIKOT NOro iHTepecu Bynu
0 WoHaMeHLLe HeBig eMHUMK, TOBTO 3a HaWripLLIMX YMOB BTpaTW Bif peanisauii NpOeKTy NOBUHHI
AOPIBHIOBATU HYMIO.

Onnwemo po3rmsaHyTy CcuTyauilo 3a AOMNOMOrow MaTpuui 3a40BOMNEHHA diHaHCOBMX
iHTepeciB i-Toro niicorocnogapcbkoro nignpuemctea L; (tabn. 1).

Tabnuusa 1

MaTpuusa 3apoBoneHHsA diHaHCOBUX iHTepeciB i-ToronicorocnogapcbKoro

nignpuemcTBa

Crtparerisa noBefiHku KiHueBuin ctan npoekty P; ans nignpmemcrsa L
nignpuemcraa L; P4 P, P
Li1 P1 P2 P3

Lio 0 0 0

Y maTpuui 3agoBoneHHs diHaHcoBux noTpeb BigoOpaxeHO anbTepHaTWBHI cTpaterii
noeefiHkn nignpuemctea L; (Liy — 6patn y4actb y npoekTi, L, — He 6paTu ydyacTi y peanisauii
npoekTy), KiHueBuin cTtaH npoekty P; (P1 — npoekT peanisoBaHO MNOBHICTIO, P, — mnpoekT
peanisoBaHO 4acTkoBO, P; — MpoekT He peanisoBaHO) Ta 4MCNOBUMW BUMIp pesynbTaTty Bid
obpaHHA Tiel UM iHWOT anbTepHaTUBKM peanisauii NpoekTy (goxig p1, Aoxia (abo 36uTkn) p2, 36UTKK
ps3). Hyni y HWKHbOMY psioKy matpuui — ue HynbOoBWA pesynbTaT (MiQNPUEMCTBO HIYOro He
OTpUMaE Ta HIYOro He BTpPATUTL) 3a ymoBu BUbGoOpy ctparterii Li; — He BpaTtn ydacTi y peanisauii
NPOEKTY.

Hani nponoHyemo wmaTpuyHy Mogenb (Tabn.1) nepeTBOPUTU Yy HEYITKUA BUrNSA,

nonepenHbO EKCMepPTHUM  LUMSIXOM — BU3HAUMBLUM  MMOBIPHICTb  HACTaHHS  anbTepHaTUB
«cepeposuina» Aq, Ay, A4[1, 2, 3]. Bnacte 4, (j=1,2,3; 0 < A;< 1) — ue piBeHb BNeBHEHOCTI,

Lo «cepeposuLle» obepe BapiaHT P; (cyma /L- MO>XXe He JOpPIBHIOBATU OAMHULL).
OTxe, 3a ymoBM 0oOpaHHA nignpuemcTBoM L; cTpateril noBegiHku Liy oTpyMaemo Takui
Habip HeYiTKuX NnpaBuI:

Mp1: akwo x ue P4, TO4i y Ue p1;
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Mp2: akwo x ue P,, Togi y ue po;
Mp3: akwo x ue P3, Togi y Ue ps.
3MmiHHa x Bigobpaxkae cTaH NpoekTy («cepenoBular), y — Le iHaHCOBUIA pe3ynbTaT Big

peanisauii npoekTy ana nignpuemctsa L. MIMoOBipHiCTb HacTaHHs nopdii 3a nepwvM npasuiioM

AopiBHIOBaTUME /11, 3a apyrmm - /12, 3a TpeTim -/13.

B pesynbTaTi noegHaHHS HeYiTKUX NpaBuil Ta MMOBIPHOCTEN HAaCTaHHA MOAIN OTPUMYEMO
MOZeSb HeYiTKOro fnoridyHoro BMcHoBky BaHra-MeHngens [4], BignoBigHO 4O SIKOro YiTKi 3HaYeHHs
pes3ynbTy4ol 3MiHHOI (y HawoMmy Bunagky — cymapHun diHaHcoBun pesynetaT F4), 6ygemo

BU3Ha4aTh 3a OPMYIIOH:
Py = = (1)

- -2 .
3a ymosu Bubopy nignpuemctBom L; ctpaTterii noseadiHkn Lip, iHaHcoBUM pesynbtat
(BTpaTn) gopisHOBaTUMYTb Hynto F,=0.
MpUUHATTSA  ynpaBriHCbKOro piweHHs npo BWOIp Tiel 4uM iHWOT cTpaTerii MoXHa

o0Br'pyHTYBaTU Yepes nepesipKy HEPIBHOCTI:
F,>F, abo F,>0 (2)

OTxe, 9KWO HepiBHICTb (2) BUKOHYETLCS, ToAi nicorocnogapcbke MigNPUEMCTBO MOXE
peanizoByBaTK BIANOBIAHWA NPOEKT (y HalOMy BUNagky - opraHisauis BMpoOHWUTBa NpoayKuil
no6i4YHOro NiCOKOPUCTYBAHHS), SKLLO HE BUKOHYETLCA — Bi peanisauii NpoekTy cnig, BigMOBUTUCA.

3a BUKNageHWM BuLLE NPOMOHYEMO y3aranbHUTU anropuTM MPUNHATTS YNpaBniHCLKOro
PiLUEHHS HACTYNHUM YYMHOM:

Kpok 1. Pospobka nepeniky crtpaterin «cepegoBuwia» 14| (MoxnuBux pesynbTaTis
peanisauii NpoekTy);

Kpok 2. EkcnepTHMM WNAXOM BU3HAYMTU WMOBIPHOCTI HACTaHHA anbTepHaTuB
«cepepoBua» {4 f;

Kpok 3. Bu3HaumTu piHaHCOBI pe3ynbTath (NpubyTOoK/36MTOK) {P; | ANA KOXHOI cTpaTeril
«cepefosuLLa» 3a yMOBW y4acTi y NpoeKTi;

Kpok 4. 3a dpopmyrnoto (1) o64mcnnTi odikyBaHui cymapHuii doiHaHcoBui pesynbeTaT Fy;

Kpok 5. NepeBipnTn HepIBHICTb (2); AKLWO HEPIBHICTb BUKOHYETbCS, ToAi NiNPUEMCTBO
MOXe peani3oByBaTW BigNOBIOHUA MPOEKT.

[do npuknagy, nicorocnogapcbkoMmy MigNPUEMCTBY MNPOMOHYEMO 3anpoBaguTy Ta
HapoCTUTK 0BCArM BUNYCKy Ta NpoAaxy HOBOI NpoAyKuii i npoAyKuil No6iYHOro NicOKOPMUCTYBaHHS
3a paxyHOK OCBOEHHS BUPOOHWMUTBA KapAuMHanbHO HOBWUX BUAIB  KOHKYPEHTOCMPOMOXHOI
NPoAYKUIT Ta HAJAHHA KOMEPLINHMX NOCHYT:

- BUPOLLYBaHHA Yy poO3CagHuKax Ta rypToBUA i po3apibHWMA npodax AekopaTUBHUX
fGaraTopiyHMX POCAWH Ana nangwadTHOro gusarHy. 3annaHoBaHWi BUL, LOiSNbHOCTI € Hag-
3BMYaANHO NEPCNEeKTMBHUM Ta BUCOKOpeHTabenbHMM. PuHKOBa LUiHa OAHO-OBOPIYHOT POCHAVHU
ctaHoBuTb Big 50 rpH. go 250 rpH., a 6aratopiyHux Benu komipis - Big 2000 rpH.;

- BUpOBHMLTBO, NaKyBaHHA Ta peani3auis (MOXMIMBO Ha €KCNopT) KOpW XBOWMHUX OepeB
ANA MynbyyBaHHA. Y npoueci BUpobHULTBa OCHOBHOIO BUAY NpoAayKuii — nunomMaTepianis, kopa €
Bigxogamn BUpOBHMUTBA, NpPOTEe, HanarogMBLUM TEXHOMOrYHWI npouec 36opy, 06pobKM i
nakyBaHHS KOPY, MOXHa OTPUMaTK [0AaTKOBE [pKepeno AoxoAiB (puHKoBa LiHa 1M ° kopu — Bif
500 rpH.);

- BUTOTOBMEHHA LITaxeT ANA Oropoxi, KinkiB Ana odopmrieHHa knymb y cagiBHUUTBI,
Lenu Ans KONTUIMbHUX LeXis;

- HanarogxeHHs BMPOOHMLTBA NanuBHUX OpUKeTIB, WO € eKONoriYHMM BUMAOM nanuea
(puHKoBa UiHa 1 T 6pukeTiB — 2 000 rpH.);
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- BUPOBHULTBO nNpoaykuii NobivyHOro nicoKopuCTyBaHHA: 3aroTiBrns 6epe3oBOro Coky,
HOBOPIYHOT SNWHKW, MM04IB YarapHUKOBUX POCANH, OOKINMBbHULTBO, CIHOKOCIHHS, niKapCbKoT
CUPOBMHU, @ TaKOX 3aroTiBns MiTNM rocnogapcbkoi Ta BiHMKa 6aHHOro Towo;

- pO3BeAEHHS Ta BiAroAisns AUKUX TBapuUH 3 MeTO peanisauil 4na notped MUCINBCHKUX
rocrnogapcTs;

- Ha He3aniCHEeHUX fingHKax CTBOPEHHS MNMaHTauii AepeBO-KyLOBUX NOPid, SKi LWBMAKO
poOCTYyTb - ANS NanuBHO-eHepreTudHmx notpeb. [o cknagy TakMx nnaHTauii BXOASTb: COCHa
(50,7%), 6epesa (32,3%), sinuHa (6,8%), Bepba (5,4%), Tonona (2,2%), Binbxa (1,8%) i ocuka
(0,8%). Ha eHepreTuyHmMx (cocHoBO-6epe3oBMx) nnaHTauiax y Biui 20-25 pokiB 3anac
aepesocTaHy gocdrae Big 200 m®/ra no 230 m¥/ra. Okpim TOro, Ha eHepreTUYHMX NNnaHTauisax Bik
pyoKkn OepeB € 3HAYHO HWXYMM BIOBIKY PYyOOK y 3BMYaAMHWUX Jicax. AKWO Ha eHepreTUYHuX
nnaHTauisx gepeBoCTaH MOXHa Bxe BupybysaTun y 20-25 pokiB, TO y 3BM4anHux nicax-y 80-90
POKiB;

- HanarokeHHa BMpOOHMUTBA [OPOB KOMOTUX 3 noganbluMm ix dacyBaHHAM, (3
BUKOPUCTAHHAM [EepeB’siHNX YMNakoBOK, BUIOTOBMEHUX 3 BMACHOI CMPOBMHU(SK MapKeTUHroBa
nepesara);

- 30a4a B opeHay nicHMYux 6yaMHOYKIB NS BiANOYNHKY.

HeobxigHO 3a3HayMTK, WO MNpaKTUYHO BCi BMAW MOBGIMHOMO NiCOKOPUCTYBAHHA € BUCO-
KOopeHTabenbHUMW,OCKINbKN  BUKOPUCTOBYIOTLCA  GE3KOLUTOBHI  MiCOBi  pecypcu, Hemae
HeoOXigHOCTI B cneuianbHOMY AoporoMmy obrnagHaHHi Ta KBanidikoBaHoMy nepcoHani. OgHak
obcarm npoaykuii NoBGiYHOro NICOKOPUCTYBAHHA He MOXYTb OyTu 36inblieHi 6e3MexHo i
HeobrpyHToBaHo. [MnaH no6iYyHOro mniCOKOPUCTYBaHHSA MOBUHEH [PYHTYBAaTUCA Ha HOpMax
nicosnopagkyBaHHs, 6GionorivHnx obcsrax pecypciB srig, rpubie, mMoxnueoro obcary 36opy
©epe30Boro coky Towo. BukoHyBatn poboTy 3 BUPOOHMLTBA NOOIYHMX BUAIB NPOAYKLii MOXYTb
Ce30HHI pobiTHMKM nig Yac 36opy rpmbiB Ta arig, NiKapCcbKMX POCWH, BIAro4iBni ANKUX TBapWH,
3aroTiBni BiHMKa 6aHHOro TOWO, AaHi BuaM pobiT He noTpebyroTb BUCOKOT kBasnidikauil,
cneuianbHOI NiArOTOBKM | HE € BUCOKOOMMavyyBaHUMM.

Mpunyctumo, WO 3a YMOBM NOBHOI peanisauii npoekTy (y HaloMmy BUNagky - opraHisauis
BMPOOHMLTBA NpOAYKUil NOBIYHOro NiCOKOPUCTYBAHHA) NIGNPUEMCTBO 3a PiK OTPUMA€E YUCTOro
npudytok y 330 Tuc. rpH. (30% Big NporHo30BaHOro 3aranbHOro o0b6csAry YMcToro npuobyTky), 3a
YMOBM YacTkoBoOI peanisauii npoekty — 100 TucC. rpH., a 3a yMOBKU nNpoBany NpoekTy — 306utkn y
poamipi 900 Tuc. rpH., 3a ymoBu BigMoBW Big peanisauii npoekty — 0 rpH. (F> =0). Okpim TOrO,

MMOBIPHICTb HACTaHHA 3a3Ha4YeHMX CTaHiB cepedoBuLLa CTaHOBUTUME: /11= 0,9, /12=0,4, /13=0,2.
Omxe, BignosigHo 4o (1) oTpumaemo:
~330-0,9+100-0,4+900-0,2
0,9+0,4+0,2

= 344,667 TuC. IpH.

1

OkpiM TOro, BMKOHYETLCA HEPIBHICTb (2), @ OTXe, PEeKOMeHOOBaHO NPUAMATK pilleHHS
CTOCOBHO peanisauji BignoBigHOro NpoekTy Angd ficorocnogapcbkoro nignpuemctea. oTpibHO
3a3HaumT (y UbOMYy, BracHe, i nonsrae BiOMIHHICTb Bif iIMOBIpHICHOrO MeToay), WO CyMapHUK
diHaHcoBW pesynbTaT Fy — He € KiHUEBUM Ta OCTaTOYHUM MPOrHO30M, a Tak 3BAHOK HEYITKO
BEMNYMHOIK, 3HAYEHHSA AKOT BKa3ye Ha BUBIp TiEl Yn iHLWOT anbTepHaTUBMK.

3a pesynbTataMmu NpoBefeHNX po3paxyHKiB MOXHa CTBepaKyBaTW, O peKoMeHO0BaHUN
anroputM MNPUAHATTA YNPaBIiHCbKMX pilleHb B YMOBax HEBU3HAYEHOCTi, He3BaXkawun Ha
BMKOPUCTAHHS €KCNEepTHMX OUIHOK MMOBIPHOCTI HACTaHHS Ti€el 44 iHWOI anbTepHaTuBu
«cepefoBuva», Mae Oinbly NPaKTUYHY LiHHICTL ANA BUPIWEHHS 3af4ad Takoro TuMy, aHix
nigxogun, 3acHoOBaHi Ha MeTodax Teopii MMOBIpHOCTEN. EnemMeHTapHICTb Ta NPpocToTa BUKOHAHHS
BCiX eTaniB anroputMy 3 ogHoro 60Ky i MaTtemMaTuyHUA anapaT, WO I'PYHTYETLCA Ha BMCHOBKax
HeJiTKOT Norikn — 3 iHWOoro, AawTb MOXMUBICTb PEeKOMEHAyBaTW 3aCTOCYBaHHA PO3poOneHoro
anropuTMmy Ha npakTuui.

BukopucTtaHHA 3anponoHoBaHOT MoAeni €eKCnepTHOI CUCTEMW NIATPUMKA MNPUAHATTA
cTpaTteriyHmx pieHb wono 36anaHcoBaHOro Po3BUTKY NIANPUEMCTB JICOBOro rocrnogapcrea Ha
Makpo- Ta MIKpPOpiBHI [O03BOMWUTbL aHanidyBatM MOTOYHI 3MiHW y CTPYKTYpi pecypcis,
MapKeTUHIOBIN NOMITULi, eKONOro-eKOHOMIYHIN ePEeKTUBHOCTI JiANbHOCTI Ta onepaTMBHO obupaTu
HavedeKTUBHILWI i3 anbTepHaTMB. TakMn onepaTtuBHUA aHani3a Benukoro obcary iHpopMaLiiHMX
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pecypciB CnpuaTUMe NpUAHATTIO ePEeKTUBHUX YNPaBRiHCLKMX pPilleHb CTOCOBHO OMTUMAanbHOT
cTparTerii gin.

[na gocsArHeHHs MakcumarnbHOro pesynbTaTy Bid BUKOPUCTaHHS 3anponoHoBaHOT Moaeni
eKCNepTHOI CUCTEMU MiATPUMKM NPUAHATTA CcTpaTeriyHnx piweHs wono 36anaHcoBaHoro
PO3BMTKY NIAMNPUEMCTB NICOBOrO rocrnogapcrTea BapTO 34INCHIOBATM MPOrHO3yBaHHA 3MiH Takoro
po3BMTKY. 3aranom, nicoBe rocnogapCTBO PerioHy MOBWHHO PO3BMBATUCA Y KOHTEKCTI TaKux
npioputeTis:

no-nepwle, po3pobka Ta peanisauis OieBUX MeXaHi3aMiB BiATBOPEHHS NiCOBOro hoHay Ta
BIJHOBMEHHSA MiCiB (30KpemMa y panoHax 3 HU3bKUM piBHEM MiCOrocnogapCbKoro, pekpeauiiHoro
Ta eKomnoriyHoro noTeHuiany);

no-apyre, onTUMi3aLisi cenekuinHoro ckrnagy nicoBux HacamKeHb, MiHiMi3auis He3aKOHHUX
pyboK Ta TiIHbOBOIro PUHKY AepPEBUHN;

Nno-TpeTe, eKkonorisaLis OCHOBHUX CKIadoBMX JliCOrocnogapcbkoi AisinbHOCTI Ta po3pobka
nporpaMu 3axofiB LWoA0 NOAOMAaHHSA CUCTEMHUX Npobrem y cdepi NiCOKOpUCTyBaHHS, cepen
AKNX:

- HM3bKa TOYHICTb Ta AOCTOBIPHICTL 061Ky NMiICOBUX PECypCiB;

- ManoeeKTMBHa LiANbHICTb CTPYKTYP NICOBOro Harnsay;

- HU3bKN TEXHIYHUI piBEHb Nicorocnoaapcbkunx pobiT;

- 3Ha4yHe BUCHaXEHHS eKkcnnyaTauinHuX 3anacis AepeBUHu;

- MOMITHI NOPYLUEHHA NPMPOAHOro 6ioNoriYHOro PisHOMaHITTA NiCiB TOLLO.

CrpaTteriyHnmm 3aBgaHHAMM 36anaHcOBaHOrO PO3BUTKY NicoBoro rocnogapctea Kap-
naTcbKOro perioHy YkpaiHu €: 3abe3neveHHs CTanoro YnpaeriHHS ficamu; BigHOBMNEHHS,
30epexeHHd Ta NiaBULLEHHS IXHBOIrO PECYPCHOIO Ta eKOSOrYHOro NoTeHLiany; HapoLEeHHS PiBHA
ekonoriyHoi 6e3nekn Ta onTuUMi3aLis 3a40BONEeHHS noTpeb rpomagm y pecypcax Ta nocrnyrax
nicie; nNpoTMais iHepUiHOMY CLUEHapilo pO3BUTKY fiCOBOro rocrnogapctea, iHiLitoBaHHSA
MOZepHisauii Ta iIHHOBaLINHOT nepeopieHTauil iicorocnogapcbKoi AisnbHoCTi Towo. Ha ocobnmey
yBary 3acnyroBye BUHUKHEHHSA CUHEPreTUYHOro edpekTy Yyepes 3anyyYeHHs HayKoBOro noteHuiany
HayKOBO-AOCHIAHUX IHCTUTYTIB Ta CTBOPEHHS iHOpMaLiHUX pecypciB AN CUTYaUiiHOro pu3uK-
MEHeKMEHTY Y NiCOBOMY rocnoaapcTsi.

MpOrHO3HMMK pesynbTaTamMu peanizoBaHMX €KOMOriYHO-00IPYHTOBAHNX CTpaTeriyHmx
yNpasBniHCbKNX pilleHb Y JTICOKOPUCTYBAHHI CTaHyTb:

- 3anpoBaPKEeHHA  MINOTHUX  YKPAIHCbKMX Ta  IHO3EMHUX  EeKOSOroOpPiEHTOBAHMX
TEXHOJSIOri Nico3aroTiBni, AKi 'PYHTYHOTLCS HA MakCcMmarbHOMY 36epe’keHHi NicCoBUX HacagKeHb
Ta GiopizHOMaHITTA niciB,;

- HapoOLWeHHS IHTEHCUMBHOCTI BUKOPWUCTAHHA Micy Yy 4YacTuHi 36inblueHHs goxoay 3
OOMHULI nrowi Yepe3 pos3wmpeHHs obcAariB pisHUX cdep BUKOPUCTAHHA Micy, iHTeHcudikauil
npouecy IiCOKOPUCTYBaHHA Ta JiCOBIAHOBMEHHS, CTBOPEHHS nepeaymMoB Ans  rMmnboKol,
KOMMMEKCHOI Ta pauioHanbHOT nepepobkn NiCOCUPOBUHY;

- YOOCKOHaNneHHs MEeTOAONOrYHMX 3acaj BUABMEHHS, OOMiKy Ta OUHKM KiNbKICHUX i
AKICHUX MOKa3HWKIB NicOrocnogapcbKol AiANbHOCTI, po3pobKka TEXHONOrIN AOCTOBIPHOT OLHKK
nicoBux pecypcis,;

- aKTyanisauisl iCHyl4MX HayKOBMX MeTOLIB JIiCHOro nnaHyBaHHS, MPOrHO3yBaHHS
NMOPOAHOI Ta BIKOBOT CTPYKTYpW NicCiB;

- MOTUBYBAHHS CTIKOrO NiCOKOPUCTYBAHHA Ta €KOOPIEHTOBAHOrO YNpaBniHHSA Jlicamu,
CTUMYIIOBAHHS 3afnyyeHHsa [HBECTUUin Yy JicoBe rocrnogapCrBoO, iHiUitoBaHHS OepKaBHO-
npuvBaTHOro NapTHepPCTBa TOLWO.

3a ymoBM noeTanHoi peanisauii cTpaterii 36anaHCOBaHOrO PO3BUTKY MiCOBOMO
rocnogapcTsa perioH oTpumae:

- NigBULLIEHHS PiBHA OOXOAHOCTI Ta edheKTUBHOCTI NICOBOro rocnogapcTBaa;

- MOKPALLEHHA MDKHapOAHOrO iMiXXy YKpaiHU Yy MUTAHHSAX OXOPOHM Ta BUKOPUCTAHHS JiCiB;

- CTBOPEHHSA MNepeayMoB S SIKICHOro HOBOro, iHHOBALMHOMO PiBHA PO3BUTKY J1iCOBOrO
CEKTOPY EKOHOMIKW;

-NiABULWEHHST AKOCTI XWUTTS MiCLEeBUX TpOMag perioHy 4epes MOKpaLLUeHHA eKOMnorivyHol
cuTyauil.
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BucHoBKM Ta nepcnekTMBM nopanbluMX AocnigkeHb. 3anpornoHOBaHWA Hamu
anropuTM MPUNHATTS YNPaBriHCbKUX PpilleHb B YMOBAaX HEBU3HAYEHOCTI 3 BUKOPUCTaHHAM
anaparty Teopil HeYiTKUX MHOXWH CNpuATUME MiABULLEHHI0 eEeKTUBHOCTI Ta ObrpyHTOBaHOCTI
OTPUMaHNX pe3ynbTaTiB, HaAacTb MOXMUBICTb IHTErpyBaTW y MPaKTUYHY AISNbHICTb aHaniTMYHy
CUCTEMY MOHITOPUHIY CTaHy niCOBOro rocnogapcrea perioHy (MiHiMi3yloun yvacTb NOOUHW,
diHaHCOBI Ta TPyAOBi BUTPATH), @ TaKOX:

- [03BONMUTb edeKkTuBille Ta 0BrpyHTOBAHO BUKOPUCTOBYBATM pOpMani3oBaHi 3HaAHHS i
AOCBig eKcnepTiB, WO Y EeKCTPeHUX cuTyauisx Moxe OyTn e€avHMM ornepaTMBHUM  LUNSAXOM
BUpILLEHHA Npobremu;

- CTaHe Hanmbinbl agekBaTHUM IHCTPYMEHTOM MPUMHATTSA YNPaBniHCLKMX pilleHb Yy
peanbHUX yMOBaXx, 3@ YMOBW Bi4CYTHOCTI OLiHKM HAasBHUX Ta NOTEHLiMHUX 3arpos.
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ALGORITHM OF SUBSTANTIATION MANAGEMENT DECISIONS IN FOREST
MANAGEMENT IN TERMS OF RISK

. YAREMA

Statement of a scientific problem and its significance. The development and adoption of
any management decision involves a certain degree of risk. Risk occurs mainly if decision-
making is accompanied by: firstly, the alternative (the choice of one of several equally possible
options); And secondly, the uncertainty of the future situation (it is impossible to single out clearly
the factors that influence the outcome of the decision). Consequently, a risk arises when real
events do not meet the expected or forecasted; As a result - you can either get a profit or loss.
Adoption of management decisions in the conditions of risk fully applies to the sphere of forest
use

In the practice of regional forestry management in Ukraine there is no single scientifically-
grounded concept of making managerial decisions for seven years, in particular, a harmonized
approach to model tools has not been developed, there is no unified concept of processing and
presentation of information for analysis, etc. Consequently, solving problems related to the
economic justification of management decisions in forest management is relevant and of great
practical importance.

Analysis of recent research on this problem. A considerable scientific contribution to the
development of theoretical and practical problems of risk-taking, risk-management was made by
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a number of foreign and domestic scholars, in particular R. Akoff, 1.T. Balabanov, I.A. Blank,
V.V. Vitlinsky, V.M. Granoutov, J. Keynes, M.T. Korniychuk, O.l. Yastremsky and others. The
methodological foundations of the economic aspects of forest management, economic evaluation
of forest resources and forestry economics were set out in the writings of such foreign scholars
as F. Cabbage, U. Klimperer, K. Rykovsky, G. Matushevsky [1], |. Tikkanen [2], and Also
Ukrainian - B.M. Danilishin, Y.V.Kovalya [3], E.V.Mishenin, |.M.Sinyakivich, |.P.Solovyy [4],
Yu.U.Tunitsy. However, it should be noted that the study of the processes of formulation of forest
policy, using the modeling of processes for the adoption of management decisions, especially in
terms of risk, has not received sufficient attention in studies of Ukrainian scientists. Only certain
scientific developments [5, 6] are in one way or another related to the problems of risk
management in forestry.

Formulating the purpose and objectives of the article. The purpose of the work is to
develop scientific approaches and methodical recommendations for substantiation of
management decisions in forest use under risk conditions for increasing the ecological and
economic efficiency of forestry in the Carpathian region of Ukraine.

Presentation of the main material and the substantiation of the main results of the study.
In the context of making managerial decisions in forest use, it is advisable to systematize and
analyze the possible risks that will affect the balanced development of forestry and develop risk
management measures. In particular, it is expected that situations will significantly reduce the
effectiveness of the results of strategic management decisions in forest management:

- natural risks (forest fires, flares and massive forest damage by diseases and pests);

- risks of socio-economic nature (unfavorable situation on the market of timber products);

- risks related to forest management (lack of funding for protection, restoration and
protection of forests, non-compliance with forest legislation requirements, etc.).

Let us to study and predicting the effects of management decisions on the organization of
the production side of forest management (bark of pine trees for mulch, wood chips pine trees for
the production of fuel pellets, growing ornamental conifers, shtahet fence, wood chips deciduous
trees for smoke shops, etc.) in framework of the strategy for sustainable development of forestry
in the Carpathian region of Ukraine on the example of forestry enterprises.

Consider the algorithm justification decision in the implementation of the respective project
in terms of risk based on fuzzy game model, because in actual practice, each project is unique,
and therefore all decisions associated with it - is unique.

Assume that the project for organizing the production of by-product forestry can have the
following endpoints:

1) be fully realized and, as a result, generate revenue p1;

2) be partially realized and, as a result, generate revenue (or losses) p2;

3) Be initiated, but not realized and, as a result, generate losses p3.

We offer revenue accounted sign "+", and loss - the sign "-" The values of P1, P2, P3
theoretically calculated (predicted) and reasonable business plan, and each separate project in
the context of a particular company is unique.

A forest enterprise can choose one of two strategies of behavior:

1) participate in the implementation of an ecologically oriented project (organization of
production of by-products of forests);

2) abandon the project.

Justification decision on the implementation of relevant projects at risk implies the choice
of behavior strategies of the enterprise in which his interests would be essential at least, that is
the worst loss of the conditions of the project should be zero.

We describe the situation under consideration by a matrix and meet the financial interests
of forest management-Li (Table. 1).
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Table 1
The matrix of satisfaction of financial interests of the same forestry enterprise
Business behavior The final state of the project P; for the company L;
strategy L; P, P, P
Liq P1 P2 P3
Liz 0 0 0

The matrix for satisfying financial needs reflects the alternative behavioral strategies of the
Li enterprise (Li1 - participate in the project, Li2 not to participate in the project), the final state of
the project Rj (P1 - the project is fully implemented, P2 - the project is implemented partially, P3 -
the project is not Realized) and numerical measurement of the result from the selection of one or
another alternative to the project (income p1, income (or loss) p2, losses p3). Zeros in the bottom
line of the matrix are a null result (the company will not receive anything and will not lose
anything), with the choice of the strategy Li2 - not to participate in the project.

Next we propose the transformation of the matrix model (Table 1) into a fuzzy form, pre-
expertly determining the probability of the onset of alternatives to the "medium" 1, 2, 3 [1, 2, 3].
Actually j (j = 1,2,3; 0 j 1) is the level of certainty that the "environment" will choose the variant Pj
(the sum of | may not be equal to units).

Consequently, subject to the choice of Li Lih's behavioral strategy, we obtain the following
set of fuzzy rules:

Pr1: if x is P1 then in it p1;

Pr2: if x is P2, then it is p2;

Pr3: if x is P3, then this is p3.

The variable x represents the state of the project ("environment"), and is the financial result
of the project implementation for the Li company. The probability of occurrence of an event
according to the first rule will be equal to 1, the second - 2, the third - 3.

As a result of the combination of fuzzy rules and probabilities of occurrence of events, we
obtain the model of Van Mendel's fuzzy logical conclusion [4], according to which the exact
values of the resulting variable (in our case, the total financial result F1), we will determine by the
formula:

. — —_— = T
fI- —3

Under the choice of Li Liya's behavioral strategy, the financial result (loss) will be zero = 0.
A managerial decision to choose one or another strategy can be justified by checking
inequality:
F,>F, abo F,>0 (2)

Consequently, if inequality (2) is fulfilled, then the forestry enterprise may implement the
relevant project (in our case - the organization of production of by-products of forestry), if not
implemented - from the project implementation should be abandoned.

In view of the above, we propose to summarize the algorithm of making a management
decision as follows:

Step 1. Development of the list of "environment" strategies (possible results of the project
implementation);

Step 2. Expertly determine the probability of alternatives to the "environment";

Step 3. Determine the financial results (profit / loss) for each strategy of the "environment"
subject to participation in the project;

Step 4. By formula (1) calculate the expected total financial result F1;

Step 5. Check inequality (2); If the inequality is fulfilled, then the enterprise may
implement the relevant project.

Step 5. Check inequality (2); If the inequality is fulfilled, then the enterprise may
implement the relevant project.
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For example, the forest enterprise proposes to introduce and increase volumes of
production and sale of new products and products of by-product forestry through the
development of production of radically new types of competitive products and the provision of
commercial services:

- Growing in nurseries and wholesale and retail sale of ornamental perennials for
landscaping. The planned activity is extremely promising and highly profitable. The market price
of a one-year plant is from 50 UAH. Up to 250 UAH, and many-year-round collars - from 2000
UAH;

- production, packaging and sale (possibly for export) of corms of coniferous trees for
mulching. In the process of production of the main type of products - lumber, bark is a waste of
production, however, having adjusted the technological process of collecting, processing and
packaging of measles, one can obtain an additional source of income (the market price of 1 m 3
of corn - from 500 UAH.);

- production of shaft for the fence, hives for registration of flower beds in gardening, chips
for smoking shops;

- Establishment of production of fuel briquettes, which is an ecological type of fuel (market
price of 1 ton of briquettes - 2 000 UAH);

- production of by-products of forest use: birch sapling, Christmas trees, shrubberries,
beekeeping, hay mowing, medicinal raw materials, as well as harvesting of brooms and barns;

- breeding and fattening of wild animals for the purpose of implementation for the needs of
hunting enterprises;

- on unpolluted sites for the creation of plantations of rapidly growing tree-bush breeds -
for fuel and energy needs. The plantations include: pine (50.7%), birch (32.3%), spruce (6.8%),
willow (5.4%), poplar (2.2%), alder (1, 8%) and aspen (0.8%). On energy (pine-birch) plantations
at the age of 20-25 years, the stock of woodland reaches from 200 m3 / ha to 230 m3 / ha. In
addition, on energy plantations, the age of felling trees is much lower than the age of felling in
conventional forests. If energy plantations can be cut down in 20-25 years, then in normal forests,
in 80-90 years;

- installation of chopped firewood production with their subsequent packaging, (using
wooden packaging made from own raw materials (as a marketing advantage);

- Renting of cottages for rest.

It should be noted that virtually all types of by-use forest use are highly profitable, since
free forest resources are used, there is no need for specially developed expensive equipment
and skilled personnel. However, volumes of by-products of forest use can not be increased
infinitely and unreasonably. The plan of secondary forest management should be based on the
rules of forest management, biological volumes of resources of berries, mushrooms, the possible
volume of collection of birch juice, etc. Seasonal workers during harvesting of mushrooms and
berries, medicinal plants, fattening of wild animals, harvesting of a bungee barn, etc., can not
perform high quality jobs, special training and are not highly paid.

Suppose that under the condition of full implementation of the project (in our case - the
organization of production of by-products of forests), the enterprise will receive net income of 330
thousand UAH per year. (30% of the projected total net profit), subject to a partial implementation
of the project - 100 thousand UAH, and in case of failure of the project - losses in the amount of
900 thousand UAH, subject to the refusal of the project - 0 UAH. (F2 = 0). In addition, the
probability of occurrence of these states of the environment will be:

A=09, A:20,4, 1:=0,2.
Consequently, according to (1) we obtain:
. 100-0.4 .02
_330-09+100-04+900-0.2 _ 5, 567 thousand UAH

0,9+0,4+0,2

1

In addition, inequality (2) is being implemented, and therefore, it is recommended to make
decisions regarding the implementation of the relevant project for a forestry enterprise. It should
be noted (this, in fact, is the difference from the probabilistic method), that the total financial result
F1 - is not a final and final forecast, but the so-called fuzzy value, the value of which indicates the
choice of a particular alternative.

According to the results of the calculations, it can be argued that the recom mended
algorithm for making managerial decisions in conditions of uncertainty, despite the use of expert
estimates of the probability of occurrence of an alternative "environment”, has a greater practical
value for solving problems of this type than approaches based On methods of probability theory.
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Elementality and ease of execution of all stages of the algorithm on the one hand and
mathematical apparatus, based on the conclusions of fuzzy logic - on the other, give the
opportunity to recommend the application of the developed algorithm in practice.

Using the proposed model of an expert system to support the adoption of strategic
decisions on balanced development of forest enterprises at the macro and micro level will allow
to analyze current changes in the structure of resources, marketing policy, ecological and
economic efficiency of the activity and to efficiently choose the most effective alternatives. Such
an operational analysis of a large amount of information resources will facilitate the adoption of
effective managerial decisions regarding an optimal strategy of action.

In order to achieve maximum results from using the proposed model of the expert system
of support for making strategic decisions on balanced development of forest enterprises, it is
necessary to forecast changes in such development. In general, the forestry sector in the region
should evolve in the context of the following priorities:

Firstly, the development and implementation of effective mechanisms for forestry
restoration and reforestation (in particular, in areas with a low level of forestry, recreation and
ecological potential);

Secondly, optimizing the selection of forest plantations, minimizing illegal logging and the
shadow timber market;

And thirdly, the ecologization of the main components of forestry activities and the
development of a program of measures to overcome systemic problems in the field of forestry,
among which:

- low accuracy and reliability of forest resources accounting;

- ineffective activities of forest control structures;

- low technical level of forest operations;

- significant depletion of operational stocks of wood;

- Significant violations of natural biological diversity of forests, etc.

The strategic objectives of the balanced development of forestry in the Carpathian region
of Ukraine are: ensuring sustainable forest management; Restoration, preservation and increase
of their resource and ecological potential; Increasing the level of environmental safety and
optimizing the needs of the community in the resources and services of forests; Counteracting
inertial scenario of forestry development, initiation of modernization and innovative reorientation
of forestry and post-soviet activity, etc. Particular attention deserves the emergence of a
synergetic effect through the attraction of the scientific potential of research institutes and the
creation of information resources for situational risk management in forestry.

The foreseeable results of implemented ecologically-based strategic management
decisions in forest management will be:

- implementation of pilot ecology Ukrainian and foreign logging technology, based on the
maximum preservation of woodland and forest biodiversity;

- increasing usage of wood in an increase in revenue per unit area through the expansion
of various areas of forest use, process intensification of forest management and reforestation,
creation of conditions for a deep, comprehensive and rational processing lisosyrovyny;

- improving the methodological principles of identification, registration and evaluation of
quantitative and qualitative indicators of forest operations, technology development accurate
assessment of forest resources;

- actualization of existing scientific methods of forest planning, prediction of the rock and
age structure of forests;

- sustainable forest management and motivation ekooriyentovanoho forest management,
incentives for investment in forestry, initiating public-private partnerships and more.

Provided the phased implementation of the strategy of balanced forestry development, the
region will receive:

- raising the level of profitability and efficiency of forestry;

- improvement of the international image of Ukraine in the areas of protection and use of
forests;

- creation of prerequisites for a qualitative new, innovative level of development of the
forest sector of the economy;

- Improving the quality of life of local communities in the region by improving the
environmental situation.

Conclusions and perspectives of further research. The suggested we algorithm of
decision-making under uncertainty with the use of fuzzy sets theory will improve the effectiveness
and validity of the results, will provide an opportunity to integrate into practice analytical system of
monitoring the state of forestry in the region (minimizing human involvement, financial and labor
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costs) as well as:

- will efektyvishe and reasonable use of formalized knowledge and experience of experts
in emergency situations may be the only solution to the problem by surgery;

- will become the most appropriate tool for making managerial decisions in real terms,
provided that there is no assessment of available and potential threats.
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