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ITocranoBka npodJembl. B coBpeMeHHBIX
YCJIOBUSIX CTAHOBJIEHHUS! PhIHOYHBIX OTHOILIEHUI
OCTpPO CTOMUT BOIIPOC 00ECHEUEHUSI SKOHOMHYE-
CKOM 0e301acHOCTH NpenpusTUi U UX dPPek-
TUBHOU PabOTHI IyTEM CBOEBPEMEHHOH aiar-
TalMd K HM3MEHEHWSIM BHEIIHEW cpenapbl. PbI-
HOYHas cpefa B TpaHCPOPMAIIOHHON 3KOHO-
MHUKE XapaKTepU3yeTcsl IMOBBILIEHHOW MHa-
MHUYHOCTBIO U HEOIPENEJICHHOCThIO, YTO YC-
JIOKHSIET TIPOIIECC pPa3pabOTKU  aJEKBATHBIX
Mep pearrpoBaHUsl Ha BHEIIHHE MU3MEHEHUS U
0OyCJIOBTUBAET HEOOXOIMMOCTh TMPOBEICHUS
UCCJIEIOBAHUIM 1O ONpENeNICHUIO COCTABJISIO-
LIUX CPE/Ibl, AHAIN3Y TEHJICHLIMI U3MEHEHUS ee
(aKTOpoB U OIIEHKE MHTEHCUBHOCTU UX BIIUS-
HUS. YUUTBIBAS CIOKHYIO CTPYKTYpPY BHEIIHEN
Cpenpl, CHELUAIUCTaMH 10 CTPAaTern4ecKoMy
YIIPaBJICHUIO JUISl IPOBEACHUS €€ aHalu3a pas-
paboTaHbl pa3HOOOpa3HbIE MOJIENN, KOTOPHIC B
3aBUCHMOCTU OT IIOCTaBJICHHBIX LeJIeH U OT-
pacieBoil  MPUHAIIEKHOCTH  HPEANPUSTHS
UMEIOT pa3HOE KOJMYECTBO YPOBHEH, 2JeMEH-
TOB U YYUTHIBAIOT MHOTOYMCIIEHHbIE (DAaKTOPBHI,
BIMSIOLIME Ha oOecreyeHHe SKOHOMUYECKOM
6e3zomacHocTH. OJTHAKO HCIIOJIB30BAHUE MOJIE-
JIeW MO3BOJISIET MPEICTABUTh BHEIIHIOI CpPEeay
B BUJIE CUCTEMBI, a I pa3pabOTKH CTpaTeru-
YECKUX aIbTEPHATUB U MPUHATHUS pELLICHUN He-
00XOJIMMO OLIEHUTh HAIpaBJICHUE U UHTEHCHUB-
HOCTb BJIMSTHHS KQXKJIOW €€ COCTaBIISIOLIEH, UTO
aKTyaJIM3UPYET 3a/1a4y pa3pabOTKH COOTBETCT-
BYIOILLX METOIMUECKHX MTO/IX0/I0B.

AHaIN3 TOCJEeIHHX MCCJIeJOBAHUNA U
nyoaukanuii. C 1enpio NpoBeIeHNs IOCTOSH-

HOT'O MOHUTOPHHIA U ONPENIEICHUS TEKYLLUX U
MOTEHIIMAIbHBIX U3MEHEHUI BO BHEILIHEH Cpe-
JIe YYEHBIMH IPEUI0KEHbl pa3Hble MOIX0/IbI K
(hopMUPOBaHUIO MOJIETCH BHEIIHEW Cpeapl U
OLICHKM BJIMSIHUS €€ cocTaBistomux. Hekoro-
pble aBTOpBI IpEIaraioT BBIICIUTH YEThIPE
YPOBHSI BHELITHETO OKPY>KEHUSI B COOTBETCTBUU
C pellaeMbIMM MNPEINpUATHEM  33Ja4aMu:
BHEILIHAS Cpela Ha YpPOBHE 3aJauM; BHEIIHSA
cpezia Ha ypOBHE OTpaciii; 3HaUUMasi BHEIIIHSs
cpenma; wmakpocpena [l1, c.60-62]. Hpyrue
GOpMHPYIOT ~ HEPapXUUECKYI0  CTPYKTYPY
B3aMMOJECUCTBHA TNPEINPUATUS C BHEIIHEH
Cpenoil ¥ BBIIENISAIOT MEX/IyHapOHbIE; HAILIUO-
HaJIbHBIE; OTPAcJEBblE U pPErHOHaIbHBbIE (aK-
Topel [2, c.277-288]. OnHako, GOJBIIUHCTBO
CIIEMAINCTOB PacCMaTpPUBAIOT BHEIIHIOIO Cpe-
Iy KaKk CUCTEMY, BKITFOUAIOIIYI0O MUKPO- U MakK-
poypoBeHs [3, 4]. BmecTe ¢ TeM, He3aBUCUMO OT
KOJIMUECTBA YPOBHEW MOJENU IPEACTABICHUS
BHEIITHETO OKPYXEHUS, ISl OLEHKU MHTEHCHB-
HOCTU BJIMSIHUSI BHELIHEH Cpefibl CHEMaIUCThI
UCTIONIB3YIOT KaK MPaBUJIO pa3Hble METOJMKU Ha
OCHOBE IKCIIEPTHOIO OIPOca: HEMOCPEICTBEHHO
MIPOU3BOJIUTCS. OLICHKA BIIMSHUS KOHKPETHOTO
(axTopa ¢ y4eToM €ro 3Ha4MMOCTH; OIPEIEIs-
€TCsl CUJIa U XapaKTep BIMSHUS CPEbl U €€ KOM-
[IOHEHTOB HAa TMPEINPUATHE; COCTaBIISETCS
«IpopUiIb Cpenbhy; UCIOJb3YeTCs CleUalbHAas
IiKajga OIEeHOK W T. M. OnHako, Kak Iokasail
aHaJIM3, 3TH MOJXOJbl B HEJJOCTAaTOYHOM CTere-
HU YYUTHIBAIOT OTPACIEBbIE OCOOEHHOCTH
MIPETNPUSITAN, SBISIFOTCS CYOBEKTHBHBIMH U
c11abo popMaTU30BaHHBIMHU.
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eap. Ilenpio 1aHHOTO MCCICIOBAHUS SIB-
nsiercst pa3paboTKa METOIMYECKOT0 MOIX0/1a K
OLIECHKE WHTEHCUBHOCTH BIMSHHSA (PaKTOpPOB
BHEIIHEN cpe/ibl Ha IKOHOMHUECKYI0 Oe3ormac-
HOCTh TPEANpPUITHS HAa OCHOBE HCIOJIb30Ba-
HUSI OCHOBHBIX TTOJIOKEHUH TEOPUN HEUYETKUX
MHOKECTB, MO3BOJISIOIIET0 MOBBICUTH JIOCTO-
BEPHOCTb M Ha/IKHOCTh PE3yJbTAaTOB OLICHKH,
a TaKXKe y4UThIBaTh OTpAcieBble 0COOEHHOCTU
(YHKIIMOHUPOBAHUS TTPEIPHUSTHA.

H3noxenne marepuanoB U pe3y/ibTATOB.
B mnpornecce oLeHKM MHTEHCHBHOCTU BIIMSIHUS
(axkTOpOB BHEIIHEN Cpejibl, HE UMEIOLIUX KOJIHU-
YeCTBEHHBIX 3HAYCHUH, SKCIIEPTHI, KaK MPaBUIIO,
HE MMEIOT BO3MOYKHOCTU OJTHO3HAYHO MPHHSATDH
pELIEHUE OTHOCUTEIbHO MPUOPUTETHOCTH (aK-
TOPOB M UX KOJIMUECTBEHHBIX 3HAYECHUI, a OCHO-
BBIBAIOTCS TOJIGKO HA JIMYHOM OTIBITE U MHTYH-
UM, YTO YCHJIMBAET PUCK OIIMOOYHBIX pelie-
HUWA. B ycrmoBusix, Koraa TpyJHO OJHO3HAYHO
KOJIMYECTBEHHO OLICHUTH CTENEHb BIIMSHUS Ka-
YECTBEHHBIX MOKa3aTesield Ha oOecreueHne 3Ko-
HOMUYECKOM O€30MacHOCTH MPEINPUSITUS TI0-
BBICUTH JIOCTOBEPHOCTb PE3YJAbTATOB MOXKHO
IIyTEM HCIIOJIb30BaHUSI TEOPUM HEYETKHX MHO-
&KecTB [5, 6]. DTa Teopus Moydnia CBoe pa3Bu-
TUE B MPUKJIAHBIX MCCIEIOBAHUAX PA3IUYHBIX
aBTOPOB [7—9]. OCHOBBIBasICH HA OCHOBHBIX TIO-
JIOXKEHUsIX 3TOM Teopuu B JloHOacckom rocy-
JAPCTBEHHOM YHHBEpCHTETE pa3paboTaH MeETo-
JMYECKUI TOJIXOJl K OLEHKE HHTEHCHBHOCTH
BIMSHUS (DAKTOPOB BHEIHEN CPe/Ibl B YCIOBHSIX
HeonpeIeNIeHHOCTU. Peanu3alys npeiioskeHHo-
ro METOJIMYECKOrO IMOJXOJa IMpeaycMaTpUBAET
BBINIOJIHEHHE PSAJIa TAIOB, MOCIIEA0BATEIbHOCTD
KOTOPBIX MPUBEJCHA HA PUCYHKE 1.

Ha navanbHOM 3Tame ucclieZJoBaHUs OCY-
niecTBisercs oT00p (akTOpoOB BHEIIHEH cpe-
IIbl, OKa3bIBAIOIIMX HauOoJblliee BIMSHUE Ha
YpPOBEHb  SKOHOMMYECKOM  0€30MacHOCTH
npennpustus. [Ipu 3ToM OlleHKa WHTEHCHUB-
HOCTH BJIUSIHUSL MOYKET OCYIIECTBIIATHCS pa3-
NeNIbHO KaK ISl MaKpocpeabl U Cpelbl HEemo-
CPEICTBEHHOTO OKPYKEHUS, TaK U MOCPEACT-
BOM (opmMHUpoBaHUs OJHOro Habopa QaxTo-
POB U3 3TUX YPOBHEW BHEIIHEN CPEBI.

VYuuTteiBasi, 4yro (haKTOpbl BHEIIHEW Cpe.pl,
(bopmupyrolIe YpOBEHb S3KOHOMUYECKON 0e30-

MTACHOCTH MPEAIPUSTHS, MOTYT BIIUSTH KaK He-
raTHUBHO, CO3JaBasi yrpo3bl, TaK U IO3UTHUBHO,
MIPEAOCTABIIsISL AOTIOJHUTEIbHbBIE BO3MOXKHOCTH,
MOKa3aTesb, 0TOOpaXKAOIMN YPOBEHb BIIMSHUS
(baxkTopoB cpesbl MpeACTaBIAeTCS B BHUIE 3HA-
YEHUI: «TPaHUYHbIE YTPO3bD»; «YIPO3bD»; «HEU-
TpalbHOE BIUSHHUEY; «BO3MOXKHOCTH»; «Tpa-
HUYHBIE BO3MOKHOCTW». [IJIs1 KOJIMYECTBEHHOTO
OIMCAHMS ITON MEPEMEHHOM HUCIIOJIB3YETCs T10-
KazaTesb, XapaKTePH3YIOLUIM YpOBEHb BIMSHUS
Cpelibl, ¥ KOTOpPbI U3MEHSIETCS OT HYJS 10 €u-
Hutpl. [lpu ycrnoBun onenku BiausHUs (akTopa
B Oaiax, paHrax WM YIEJIbHbIX Becax, 3TU
3HAQUEHUs IIyTEM JIMHEHHOTo NpeoOpa3oBaHUs
MOT'YT OBbITh IEpEeBE/IeHbl K COOTBETCTBYIOLLIEH
HIKaJIe, KOTOPYIO onpenessitoT kak 01 HocuTens.
CreyromuM 3TarnoM UcciaeI0BaHUM npey-
CMOTpPEHO OIMCAHUE JIMHTBUCTUYECKOW Iepe-
MEHHOH, KOTOpasi SBJIIETCS HEYETKUMU MHO-
KECTBAMU 3HAYEHUI MHTEpBaia YpOBHS BIIUS-
HUst cpenbl. OOBIYHO ISl ATOTO HMCIIOJIB3YeTCS
CHCTEMa U3 IISITH COOTBETCTBYIOIIMUX Tparey-
BUHBIX (PYHKIMN TPUHAAISKHOCTH [5, 7]

,0<x<0,15
10(0,25 - x),0,15 < x < 0,25 (1)
0,0,25< x <1,

Hy (x) =

0,0<x<0,15

10(0,15 - x),0,15 < x < 0,25
1,0,25 < x < 0,35 2)

100,45 —x),0,35 < x < 0,45
0,0,45< x <=1,

Mo (x) =

0,0<x<0,35
100,35 - x),0,35 < x < 0,45
1,0,45<x<0,55 3)
10(0,65 — x),0,55 < x < 0,65
0,0,65 < x <=1,

M3 (x) =

0,0<x<0,55
10(x -0,55),0,55<x <0,65
1,0,65<x<0,75 (4)
10(0,85-x),0,75<x < 0,85
0,0,85<x<=1,

Hg(x) =
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0,0<x<0,75
115 (x) =410(x - 0,75),0,75 < x < 0,85 (5)
0,0,85<x<1.

TpanenuBuanbie QYHKIMN TPUHAIICKHO-
CTH p(X) ONHUCHIBAIOTCS TpaNeIUBUIHBIMU
YHCcJIaMH THTIA

B (a1, az, a3, as), (6)

TJIe d1d4 — HUKHES OCHOBAaHWE TPATICIHH,
KOTOpOE OTIpe/IeisieT YBEPEHHOCTh IKCIIEPTa,
4YTO HHUKAKHUC 3HAUCHUA HMHTCPBAJIa HC IIOIIa-
IyT B OIpeeNIECHHOE HEYETKOE MHOYKECTBO;

(a3 — BEPXHEE OCHOBAHHUE TPAIEIUH, KOTO-
pOE COOTBETCTBYET ITOJHOW YBEPEHHOCTH 3KC-
TIepTa B IPAaBIUILHOCTH CBOCH KITACCHU(DHKAIIHH;

a1a; M a3ds — CTOPOHBI TPAIEIAHU, KOTOPBIE
OTIPE/ICIISIIOT HEKOTOPYIO 00JIACTh ¢ HEHYJIEBOM
MIPUHAUICKHOCTBIO HOCUTENS X, KOTOPBIH CO-
OTBCTCTBYECT HCUCTKOMY ITIOAMHOKCCTBY.

ILJ'I?[ OIpeacjCHrud HWHTCHCUBHOCTH BJIMA-
HUS cpenpl (opMupyercs 0a3o0Bas CHCTEMa
nokazareneit x= {x;} (rme i=1...n), KOTOpHIC
BIIMSAIOT HAa DSKOHOMHYECKYIO O€30IacHOCTh
MPESINPUATHS ¥ XapaKTEPU3YIOT COCTOSHHE
cpenpl. YPOBEHb 3HAYMMOCTH KaXJIOTO TOKa-
3aTelisi MOXKHO OIPEIENUTh C MOMOIIBIO JKC-
MIEPTOB WJIM HA OCHOBE HMCITOJIb30BAHMSI TIPABH-
na Gumbepna. [locne onpeneneHus: 3HAYNMO-
cTH (HaKTOPOB OCYIIECTBISETCS TPOIECC UX
pacrio3HaBaHUs Ha OCHOBE TOCTPOCHHUS Mart-
pHLBI, CTPOUYKAMH KOTOPOU SIBJISIFOTCSI ITPUHSI-
TBIE K MCCIIEIOBAaHUIO (DAKTOPHI, @ CTOIOIaMu
WX KaueCTBCHHbIC ypoBHH. Ha mepeceueHwn
CTPOK M CTOJIOIOB MATpPHUIIBI OTPEIEIISIOTCS
3HaYeHHUs (YHKIUI NPUHAUIEKHOCTH COOT-
BETCTBYIOLIUX KayeCTBEHHBIX ypoBHeH. Omn-
peleneHne KOMIUICKCHOTO BIHMSHUS (DaKTOPOB
cpeabl Ha HKOHOMHYECKYIO 0e301acHOCTb
NPEONPUATHA OCYIIECTBIIIETCA C IIOMOIIBIO
(hopMyIIBI JBOMHOTO CBEPTHIBAHUS

n 5
4, =202y, -y (%), (7)
=1 j=1

rae o; — Bec i-To (akTopa;
y; — Y3JI0BBI€ TOYKH CTaHJAPTHOTO KJIac-
cudukaTopa;

Wi — 3HaYeHHEe (QYHKIHMU HPUHAUICKHO-
CTH j-TO KaQ4e€CTBEHHOTO YPOBHS OTHOCHUTEIIb-
HO TEKYIIETO 3HaUYeHHUsI i-ro akTopa.

Ha 3akimounTenbHOM dTare UCCie0BaHui
OCYIIECTBIISICTCST PACIIO3HABAHUE TIOKA3aTelst
A, TpE TIOMOUIM CTaHAAPTHOTO HEUYETKOTO
KiaccuukaTopa 1mo (GYHKIUSM TPUHAIICK-
HOCTH U (OPMHUPOBAHHE COOTBETCTBYIOIIUX
Mep IO aJanTalud NPEANpHUSITHS K H3MEHe-
HUSIM Cpebl M TIOBBIIICHUIO YPOBHS HKOHO-
MUYECKOH 0€30TaCHOCTH TPEATIPHSITHSI.

[IpenyioskeHHbIA ~ METOIMYECKUI  TTOJIXO
ObUT anipoOMPOBAH IMPU OLICHKE BIUSHUS CPEIb
Ha 0e30macHOCTh YIIIEJOOBIBAIOIIETO TIPE-
npustust. [Ipu sTom, B mporiecce GopmupoBa-
HUSI MOJIESTH BHEIITHEH CPEeIbl MAaXThl U OLCHKU
BIIMSTHHSL €€ COCTaBIIIONINX HEOOXO0AUMO yIH-
THIBaTh OCOOCHHOCTH €€ (PYHKIIMOHHPOBAHUSI.
VYrienoObIBarONe TPEANPUSITHS  OCYIIECTB-
JSIOT  J00BbIYYy yIJii B pasHbIX TOpHO-
T€OJIOTMYECKUX YCIIOBHSX, KOTOphIC B 3HAYH-
TENTBHOM CTETIEHH OCIIOKHSIOT MPOU3BOJICTBEH-
HBIE TIPOIIECCHl M (POPMUPYIOT YPOBEHb 3aTpaT.
VYuuTeiBasi BaXKHOE 3HAYCHHWE BIUSHUS IIPHU-
POAHBIX ()aKTOPOB HA YPOBEHb SKOHOMUYECKOH
0€301MacHOCTH TIpeIaraeTcsl BBIICIUTh HX B
OTJEIbHYIO COCTABJISIIOLIYIO0 — pabouyro cpeny,
KOTOpasi HEMOCPEICTBEHHO B3aUMOJICHCTBYET C
yriienoOpBaronM  nipeanpusitueM. K ocHOB-
HBIM TIOKa3aTelsiM, (OPMHUPYIOIIAM PaOOTYIO
Cpeny, OTHECEHBI: XapaKTepPHCTHKA YTrOJLHOTO
acra; TIiayOuHa paboT; ra3oJUHaMUYECKHe
SIBJICHHST; XapaKTEPUCTHKA BMEIIAIOIINX TIOPO/T;
THAPOMHAMUYECKHAE SIBICHHS W TEKTOHHYE-
CKMe HapymeHus. MuKpocpeny yriieno0bl-
BAOIIETO TIPENPUATHS TIpemiaraercs Gopmu-
pOBaTh Ha OCHOBE MOJIEIIH OTPACIIEBOH KOHKY-
PEHIMHY, KOTOpasi YIUTHIBACT: YPOBEHb KOHKY-
PEHIIMY; BIMSIHUE TTOCTABIIMKOB U TIOTpeOUTE-
Jieli; BO3MOYKHOCTB TIOSIBIICHHSI HOBBIX KOHKY-
PEHTOB M TOBapOB-3aMeHUTeNer. Makpocpena
OXBAaTHIBACT (PAKTOPBI, KOTOPBIE OIOCPEICT-
BEHHO BJIMSIOT Ha (DOPMHUPOBAHWE SKOHOMHYE-
CKOM 0O€30MacHOCTH YIJIEAOOBIBAIOIIETO TPe/-
OpUSATUS. U OOBEIWHEHBI B YETHIPE TPYIIIIBL:
00IIIECTBEHHO-9KOHOMHUYECKHE, Hay4JHO-
TEXHUYECKHE; TOJTUTHUKO-TIPABOBHIC U COLUAIB-
HO-ZIeMOrpauyecKue.
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OT100p (hakTOpPOB BHEIIHEH CPe/Ibl, OKa3bIBAIOIIMX BIMIHUE HA 0OecliedeHne IKOHOMUIECKOI 6e30IacHOCTH

OpCaAnpusATUsI

v

q)OpMI/IpOBaHI/Ie JIMHTBUCTHYECKOU nepeMeHHoﬁ «ypOBeHL BJIMAHUA CPCABD> U ONPECACTICHUE TCPM-MHOKECTB
3HAYECHMI «(TPaHUYHBIC YI'PO3bD», «KYI'PO3bD», ((HeﬁTpaJ'ILHOe BJIMAHUCY, «BO3SMOKHOCTH», KT'PAHUIHBIC

v

BI)IGOp KOJIMYCCTBCHHOI'O ITOKA3aTCJId YPOBH BJIUAHUA CPEADI, KOTOpLIﬁ OIMMCHIBAETCS JTUHIBUCTHYCCKOM
nepeMeHHoﬁ Ha OTPE3KE OT HYJIA A0 CAWHHUIbI

v

Onucanue TEPM-MHOKECTB JIMHTBUCTHYECKOU nepeMeHHoﬁ IIpyU IOMOIIH COOTBETCTBYIOIIUX (l)yHKHI/Iﬁ
MPUHAJIC)KHOCTHU TPAIICHUBUIAHOI'O TUIIA

I'pannuHbIe VYrpo3sl Heitrpansnoe Bo3MoxkHOCTH I'pannuHbIe
YIPO3bI H2(X) BIIUSHUE Ha(X) BO3MOYKHOCTH
(x) Hs(x) us(x)

IlocTpoenue TpanmelMBHUIHBIX (bVHKLII/IfI npuHauiexxkHocT Ha 01 HocHTeNe U onpeeNieHne Y3JIOBBIX TOUEK

OnucaHue Kaxa0ro ¢paxkropa, OKa3bIBaIOIEro BIUIHNE Ha 00eclieueHne SKOHOMUYECKOH 0e30acHOCTH
TIPEATIPUSATHS

x| e JL 0w J[ 0x J[ . [ %

Omnpezenenne YpOoBHS 3HAYMMOCTH Kaxa0ro dakropa (a;)

[Ipu moMo1y 3KCIepToB C ucnone3oBanueM npasuia OunidepHa Ecnn nokazatenu umeror

o4 o =0 =... 04, OMHAKOBYIO 3HAYMMOCTh
Y L 2n—ivD) o= 1/n
! (n+ 1)n

PacriozHaBaHue (hakTopa U MOCTPOEHHE COOTBETCTBYIOIICH MATPHUIIbI

OmnpezeeHre arperupOBaHHOr0 (KOMITICKCHOTO) BIUSHUSA (haKTOPOB

n S
A, =2 2 1y (x)
=1 j-l

PacnoznaBanue arperupoBaHHOIO (KOMHHeKCHOFO) ToKasaTeiid BJIMAHUA CPCAbl HA OCHOBE HECUCTKOI'O
KJ'IaCCI/I(l)I/IKaTOpa 1o (l)yHKHI/IHM MPUHAJIC)KHOCTU U OU€HKA MHTCHCUBHOCTH BJIMAHUA BHEIITHEHN Cpeabl

q)OpMI/IpOBaHI/IC COOTBETCTBYIOIIUX MEP IO ajgalTaiunu HPEI[HpI/IHTI/Iﬁ K BHEITHEH Cpeac 1 MOBLIIICHUIO
YPOBH:A SKOHOMHUYECKOH 0€30IMacHOCTH OpCaAnpuATUsI

PI/IC}’HOK 1 HOCJICIIOB&TCJ’IBHOCTB 9TaIloB ONpCaACICHUA NHTCHCUBHOCTU BJIMAHUA BHCIIIHCH Cpeanl
Ha OCHOBEC TCOPHH HEYETKHNX MHOXCECTB

8
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VYuuThiBas 3HAUCHHWE HEMOCPEICTBEHHOTO
BJIMSIHUS [TApaMETpOB pabouel cpelibl Ha KO-
HOMUYECKYIO 0€30IaCHOCTh NPEeANpUSATHS, all-
pobaluio  NPeAsIOKEHHOTO  METOJUYECKOTrO
MOJIX0/la MO OMNpENeNIeHUI0 HWHTEHCUBHOCTH
BJIMSIHUSL CpEIbl OCYIIECTBUM sl (pakTOpoB
paboueit cpenbl YCIOBHOTO YIiieA00BIBAIOIIETO
npeanpusatys. [llaxra otpabaTbiBaeT yroiabHbIM
IJIaCT MOITHOCTBIO 1,37 M ¢ TpyaHO 0OpyIae-
MBIMU NIOPOJaMHU KpOBJIX Ha riryoune 1085 wm.
[IlaxTa 1O ra3y OTHECEHAa K CBEPXKAaTE€rOpHH-
HOM W CKJIOHHOW K BHE3aIHBIM BbhIOpocam. Ee
T0JI€ XapaKTepU3yeTcs: MPOCTHIMU THJIPOTE0JI0-
TMYECKUMU YCIOBUSIMU C BOJAOIPUTOKOM JI0 65
M>/rof1, 6e3 pe3Kux KoseGaHuit ¢ Koo hHIHeH-
TOM HEPAaBHOMEPHOCTH BOJONPUTOKOB 1,05.
Cpenuuii KO3QPUIMEHT AU3bIOKTUBHOW Hapy-
IIEHHOCTH COCTaBysieT 32 M/ra, a HapylIeHUs
JIPYrUX THUIOB OXBaThiBalOT 3,5 % rmomanu
oTpabaThIBaEMBIX IJIACTOB.

VYuuThIBasi, 4TO TOPHO-TEOJIOTHUECKHE (PaK-
TOpBI padoueil cpeapl MOTYT CHOCOOCTBOBATH
MOBBIILIEHUIO 3()PEKTUBHOCTH pabOTHI LIAXTHI,
a TaKKe €e OrpaHn4MBaTh, wkainy 01 HOcuTes
NPEACTaBUM TaKuM OOpa3oM, 4YTO 3HAYCHHUS
0,51-1,0 xapakTepu3yrOT BO3MOXHOCTH, a
0-0,5 — yrpo3sbl. B cooTBeTcCTBHM C 3TOW IIKa-
JIOM BCe TOKas3aTeNnu JAENATCS Ha Te, KOTOpbIe
SIBJISIFOTCST ONTarONpUSsITHBIMU TSI BEJICHUSI TOp-
HBIX paboT, a TaKKe Te, KOTOPbIEC YCIOKHSIOT
IIPOU3BOJICTBEHHBIN MpOLECcC M0 J00bIue YIIs,
YTO O0OYCIIOBIMBAET ONPENENICHUE UX CPEIHUX
3Ha4YeHul. B kauecTBe cpeHNX 3HAYCHNI TIOKa-
3aTesielt peyiaraeTcs NPUHATh: MOILHOCTb I1j1a-
CTa, OrpaHUYMBAIONIYIO 3((PEKTUBHOE IpUMeE-
HEHUE MEXaHU3UPOBAHHBIX KOMILIEKCOB HOBOT'O
TexHuyeckoro ypoBHs (1 m); miybuny pabot
(800 M), koTOpast onpeAesseTcs Kak TpaHUYHbI-
MU YCIOBUSIMU TNPUMEHEHHSI OJHOKAHATHBIX
MOJTbEMOB, TaK U CPEJHUM IOKa3aTeJeM Bele-
HUS TOPHBIX padOT Ha yriaen00bIBatOIIUX MPei-
MIPUATUSIX; 1IAaXThl, OTHECEHHBIE K [II kareropun
[0 Tazy U KOTOpble HE TpeOYyIOT NpPOBEICHUS
JIOTIOJIHUTEIIBHBIX CIEHUATBHBIX MEpPONPUSTHIA
0 JIera3alyy; Mopobl KPOBJIH, OTHECEHHBIE K
CpelHel KaTeropuu Mo YCTOWYHMBOCTU U 00py-
[1a€MOCTH; IIAaXThl CO CPEJHUMH THJIPOre0Jio-
TMYECKUMHU YCIIOBUSAMH (BOJONPHUTOK COCTABJIs-

er 10 200 M’/rox 6e3 Pe3KUX KOJIeOaHuii ¢ Ko-
3QPUIHEHTOM HEPaBHOMEPHOCTH BOJIONIPUTOKA
10 1,2); maxThl y KOTOPbIX CpeaHuid koddduiu-
€HT JU3BIOHKTHBHON HapyIIEHHOCTH HE IIpe-
Bblaer 50 m/ra, HapyIIeHHs! IPYrux THIIOB OX-
BaThIBAIOT HE Oonbie 5—7 % momanu otpada-
ThIBaeMbIX I1acToB [10, c. 150].
[IpernMyiiecTBOM IpeuIaraeMoro MeTOU-
YECKOro MOJX0/a SIBJISETCS BO3MOXKHOCTb HC-
MIOJIb30BAaHUs PE3y/IbTaTOB aHAIN3a, IOIYYEeH-
HBIX JPYTMMH CHELUATUCTaMH MO Pa3INn4YHbIM
IIKajaM B pe3yJIbTaTe OLIEHOK BIMSHUS MaKpo-,
MUKpocpensl U padouei cpenpl. Takum oOpa-
30M, IMOKa3aTeah paboderd cpeipl YCIOBHOM
IIaXThl MOXHO IepeBecTH K ctanaapTHoMy 01-
HOCHUTENIO crleayrommmM obpasom:  x;=0,8;
XQ:0,2; X3:0,1; X4:0,1; X5:0,95; x6=0,95.
[Ipu ycnoBum Korja HEBO3MOKHO OINPENETIUTh
3HAUMMOCTh TIOKa3areneil 1enecoodpa3Ho Hc-
nosp3oBath npaBwio dumbepHa, KoTOpoe
IIpeAyCMaTpUBAaET OIPEesIeHne Beca I0Ka3a-
TeJlel, pPacroyoKEHHbIX B MOPAAKE yOBbIBAaHUS
3HAYUMOCTH (0 > 0> ... @) IO hopmyIie

ai:2(n—i+l)
(n+1)n

®)

TJie # — KOJHMYECTBO TIOKa3aTeen, mpruHs-
TBIX K OICHKE.

C uenplo OIEHKH YIpO3/BO3MOXKHOCTEH
paboueii cpeasl GopMupyercs maTpuiia, mMo-
3BOJISIFOIASl  OTPEACTUTh  HMHTEHCHBHOCTD
BIIMSIHUS €€ COCTaBIIIOMMX (Taodu. 1).

B cooTBeTcTBHE € MPEATIOKEHHBIM T0IXO0-
JIOM TIPOLIECC PACIIO3HABAHMSI MO3BOJISIET YC-
TaHOBUTh, YTO (HAaKTOP X; CO CTENEHBIO yBe-
peHHocTH 0,5 OTKpBIBAET BO3MOMXHOCTH U C
TaKO# K€ YBEpPEHHOCTHIO — I'pDaHUYHBIC BO3-
MOKHOCTH. Pacrio3HaBanue BTOporo ¢axropa
CO CTerneHbro yBepeHHocTu 0,5 mo3Boiser
OTHECTH €r0 K yrpo3aM W TpaHHYHBIM yIpo-
3aM. Pacnio3HaBanue (pakTOpoB X3 U X4 O3BO-
JSIeT OJIHO3HAYHO OTHECTH MX K TPAHUYHBIM
yrpo3am, a (pakTopoB X5 U X¢ — K TPAHUYHBIM
BO3MOKHOCTSIM. Ha OocHOBe maHHBIX TaOIH-
bl | OCYIIECTBIIICTCS pacueT arperupoBaH-
HOTO YpOBHS BIIMSHHS pabodeld cperpl Ha
SKOHOMMUYECKYIO O€30MaCHOCTh YIJIeA00bI-
BAaIOLLETro MpeanpusaTus no popmyie (7)
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4,=0,286-(0,7-0,5+0,9-0,5)+0,238-(0,1-0,5+0,3-0,5)+0,19-0,1-1+0,143-0,1-1+
+0,095-0,9-140,048-0,9-1=0,444.

Pacrnio3naBaHue IMONydeHHOTO pE3ylbTara
mo ¢dopmyiie 3 MO3BOJISIET MO3UIIMOHUPOBATH
YpOBEHb BIUSHUS paboueil cpeabl Ha 90%,
KAaK HEUTPaJIbHBIM.

B nporiecce orieHKH ypOBHSI BIHMSIHHS Cpe-
IbI Ha YKOHOMHYECKYI0 0€30MacHOCTh Tpe/l-
NPUATHS B COOTBETCTBUHU C TIPEIJIOKCHHBIM
MOJIXOZ0OM B 3aBUCHMOCTH OT PEIIaeMbIX 3a-
a4 U OTpacieBbIX 0COOCHHOCTEW (DYHKIIHO-
HUPOBAHUS TPEINPUATHS KOJIHYECTBO (aK-
TOPOB MOJKET OBITh YBEIMYEHO WM YMEHB-
meno. OJHAaKo, YBEIWYECHUE KOJMYECTBA
(bakTOpOB B Tporecce ONEHKH MOXKET TIpH-
BECTH K CHUTyallud, Korja OyIeT CHIDKeHa
3HaYMMOCTh KaXKIOTO M3 HUX, U BMECTO OoJiee
MOJTHOTO y4eTa (hakTopoB OymeT oOeciieHeHO

BIIMSIHHE OYECHb BAKHOTO (haKTOpa, YTO MO-
KET MPUBECTH K OMTMOOYHBIM pe3yibTaraM. B
ciydae, Koraa HeoOX0AMMO OLIEHHUTH BIMSTHHE
3HAYUTEIBHOTO KOJIMYECTBA (PAKTOPOB, HX
1enecoo0pa3zHo 0ObEIMHUTD B TPYIIIIHI.
AHanmu3upys MOJTy4eHHBIC Pe3yJIbTaThl Clie-
IyeT OTMETUThb, 4YTO, HECMOTps Ha OOIIYyI0
OLICHKY BJIMSHHS paboueild cpepl Ha SKOHOMU-
YeCKyr0 0€30MaCHOCTh KaK HEUTpallbHYIO, Hau-
OOJBIIYIO YTrpO3y MPEACTABISIOT Takue (HaKTo-
PBI KaK Ta30IMHAMUYECKHE SBIICHUS 1 OOKOBBIE
nopoyasl. CHIDKEHHME HETaTHBHOTO —BIIMSHHUS
3TUX (PAaKTOPOB 32 CUET MPOBE/ICHNUS CIICIHAIb-
HBIX MEPOTPHATHIA TO3BOJHT IOBBICUTH (-
(EeKTUBHOCTh PabOTHI OUUCTHBIX 3a00€B U YpO-
BEHb SKOHOMHYECKOH 0€30T1aCHOCTH IIAXTHI.

Tabruya 1
Matpuiia aj1s OLEHKH yrpo3/BO3MOKHOCTEH
3HadeHne TUHTBUCTUYECKOM epeMeHHON
-] «CreneHp BIMSIHUS pabouei cpeabi»
SE | g g = | 2 &
daktops E § g 2 2 e % g g o
S = 58 g g & 2 X
& & 5| & | £E s 5 S
- 55 2 | £33
an m R
X — MOIIHOCTb IJIacTa 0,286 0 0 0 0,5 0,5
X, — TiIyOuHa paboT 0,238 0,5 0,5 0 0 0
X3 — ra3’0InHaMHUYECKHUE SIBIIEHUS 0,19 1 0 0 0 0
X4 — OOKOBBIE TIOPOIBI 0,143 1 0 0 0 0
X5 — THIPOAMHAMHYECKHUE SBICHUS 0,095 0 0 0 0 1
X¢ — TEKTOHUYECKUE HAPYIICHUS 0,048 0 0 0 0 1
Y3510BBIE TOYKH, ¥; 0,1 0,3 0,5 0,7 0,9
OcHOBHOI MeToJ OOpHOBI CO CKOIUIEHHEM  KOTOpas sBiseTcsl A(PQEKTUBHBIM METOJO0M

ME€TaHa Ha IIaxTaX — 3TO JAESTeIbHOE Mpo-
BETPUBAHUE, KOTOpOE OOECHEeUMBACT CHUXKE-
HUE KOHIIEHTpAllMHM ra3a B aTtMocdepe IMoi-
3€MHBIX BBIPa0OTOK 70 0€30MacHOi KOHLIEH-
Tpaluy, YCTaHOBJIEHHOW IpaBuiiaMu Oe3omac-
Hoctu [11, c. 105-110]. B Tex cinyuasx, koraa
croco0amMi BEHTWISALUN HEBO3MOXHO JI0C-
TUYb HEOOXOIMMOTO CHIKCHUS COJIEpKAHUS
MeTaHa B IIAXTHOW aTMocdepe, MPUMEHSIOT
JIeTa3alrilo0 MCTOYHUKOB METAaHOBBIJICTICHUS,
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O00pBrOBI C Ta30M pa3pabaThIBAEMBIX ILIACTOB;
IJIaCTOB-CIYTHUKOB;  BBIPAOOTAHHOI'O  IpO-
CTpaHCTBa. B 3aBUCHUMOCTH OT UCTOUYHUKA Me-
TAQHOBBIACNIEHUSI U €ro HHTEHCUBHOCTH HC-
MOJIB3YIOT Pa3Hble CXEMbl Jera3zanuu, 3pQex-
TUBHOCTH KOTOpBIX nocturaet 0,3-0,6. U3 BbI-
paboOTaHHOrO MPOCTPAHCTBA JIEHCTBYIOIIETO
OYUCTHOTO 32005 METAHOBO3JYIIHAs CMECh
OTBOJMTCSI IIPU MOMOUIM Ta30NpoBOJa U LEH-
TpoOekHoro BeHTuiATopa. [Ipu 3HaunTenbHoi
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ra30IpPOHUIIAEMOCTH YISl Jera3alusl IIacToB
OCYIIECTBIIACTCS ITyTeM OypeHHUs! U3 MOAr0TO-
BUTEITBHBIX BBIPAOOTOK CKBAXKHH U TIO TPyOO-
MIPOBOJIAM BaKyyM-HacOCaMH OCYIIECTBISIOT
OTBOJ MeTaHa. [|Jis cokpareHus CpoKoB Jiera-
3aI[UH UCTIOJIB3YIOT MPEIBAPUTEIBHBIA THIPO-
pa3pbIB TUIACTOB ITyTEM 3aKAYKH B CKBAKUHY
BOJIBI TTOJT JABJICHUEM C MOCIIEIYIOIIUM OT/e-
neHueM MetaHa. llpm 3HaumTensHON raszo-
OOMITBHOCTH HMCTIOJB3YIOT KOMIUIEKCHYIO JIeTa-
3alMI0, CXEMOW KOTOPOW IpenycMaTpUBaETCs
OypeHHe CKBaKUH C TOBEPXHOCTH W THPO-
pa3peIB IJIacTa, a TaKke OypeHHe Jera3aly-
OHHBIX CKB)XHH TIO IITACTY.

BcekpeiTne, mnomaroropka u - paspaboTka
YIOJIBHBIX TUIACTOB, OIACHBIX WM YTpoKae-
MBIX TIO BHE3aITHBIM BBIOpOCaM, OCYIIECTBIIS-
eTCs 10 CHEeMABHBIM MTPOEKTaM, MpeaycMaT-
PHBAFOIIMM OTIPEICIICHHBII TTOPSI0K OTpadoT-
K{ IIJIACTOB, CIOCOO BCKPBITHS, CHCTEMY pas-
paboOTKH, a TaKKe MEpPONpPUATUS IO Tpeidy-
pexaeHuto u 0opbde ¢ BhIOpocaMu. 3amuT-
HBIC MEPOIIPUSATHS JIETSATCS HA PETHOHATBHBIC
(KOTOpBIE OXBaTHIBAIOT 3HAYHUTEIIGHBIC ILIO-
IIaJT YTOJILHBIX WM UX CBUT ¥ BBITIOJTHSIOTCS
70 Hayajga OYHCTHBIX W IOJTOTOBHTEIILHBIX
paboT) U JoKalbHbIE (KOTOpPbIE MPOBOJATCS B
OTJETBHBIX TOPHBIX BBIPA0OTKAX U OCYIIECTB-
JISIFOTCS] HETIOCPEICTBEHHO B 3a0051X).

PernonanpHble crOCOOBI MpeTHA3HAYAIOT-
csl JUIsl TIpeJBapUTEIbHOU 00pabOTKU YroJib-
HOTO MAacCHBa BIEPEAM OYHMCTHBIX U IMOJIO-
TOBHUTEJHHBIX 3200€B U OCYHIECTBISIETCS MPH
MOMOIIIA CKBAXXHH, MPOOYPEHHBIX W3 paHee
MPOBEACHHBIX TOJTOTOBUTEIBHBIX BBIPado-
ToK. K pernoHanpHBIM criocobaM mpemyrpe-
KJIEHUS] BHE3AIHBIX BHIOPOCOB yINIA W Ta3a
OTHOCSITCS: Jera3alsi yroJbHBIX MECTOPOXK-
JICHWUN,  TIpelBapUTEIbHOEC  yBIAKHEHHE
VIOJIBHBIX IIIACTOB, @ TAKXKE OMNEepeKaromas
0TpabOTKa 3aIUTHBIX TUIACTOB.

JlokanmpHBIE CTIOCOOBI TPEIyCMATPUBAIOT
00paboOTKy YacTH MaccuBa Yrjsi HEOCPEACT-
BEHHO B 3200€ M OCYIIECTBIISIOTCS 3 OYHCT-
HBIX ¥ TTOJATOTOBHUTENBHBIX BBIPAOOTOK B MPO-
1ecce BeleHus ropHbIX padbot. K jokampHbIM
crioco0aM TPeAYNpPEXICHUST BHE3AIMHBIX BbI-
OpOCOB YISl U ra3a OTHOCSTCS: THAPOPA3pPy-
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[IICHWE YTOJILHOTO TUIACTa; THAPOOTKUM; YB-
JaKHEHWE YTOJbHOTO IUIacTa IOJ HU3KUM
JaBJICHHEM; 00pa30BaHUE Pa3rpy30UHBIX HIe-
neil; OypeHue onepexaronnX CKBaKUH U JIp.

Pa3zpaboTka yroyipHbIX IJIACTOB C TPYAHO-
oOpyIaemMoil KpOBJIeH SIBISICTCS OYEHBb CIIOXK-
HBIM TIPOLIECCOM, KOTOPBIM COMpPOBOXKIAETCS
neopmarielt  CeKIMid  MEXaHWU3MPOBAaHHBIX
KOMIUIEKCOB U 3aBaJlaMU OYMCTHBIX 3a00eB. B
CBSI3U C Y€M BOINPOCHI YIpaBJIEHUs TPYAHOOO-
pyLIaeMoi KpOoBJIEH pelIatoTcs B ABYX Hallpas-
JICHUSIX: CO3JJAHUEM MEXaHU3MPOBAHHBIX KOM-
TJIEKCOB TIOBBIIIIEHHOM HECYINEH CIIOCOOHOCTH;
pa3paboTKa U BHEAPEHHE CHELUAIBbHBIX MEpO-
MIPUATHN TI0 OCJTA0JICHUIO TPYIHOOOpYITIaeMOi
KpoBiu. K TakuM MepOTpUSATHSM OTHOCSTCS:
OIepeXarollee TOPHEIUPOBAHUE; IPUHYIU-
TEJBHOE 0OpYIICHNE KPOBIH U JP.

HeratuBHoe BimsiHuE Takoro (hakropa Kak
riyouHa padoT, HE MOXET ObITh CHU)KEHA
Jayke TIPU TIOMOIIH CIIEIATBHBIX MEPOTIPHSs-
THHA, TIOTOMY 4YTO OOYCJIOBJIEH HEMOCPEACT-
BEHHO TIyOWHOU 3ajieraHusi yrojbHBIX ILIa-
CTOB, YIJIOM WX MAaJCHUS WU JUTHTEIBHOCTHIO
paboThl  yriaenoObIBAIONIETO  MPEANPHUSITHS.
VYBenuueHnue rayOMHBI pabOT CIOCOOCTBYET
CHIDKEHUIO CTOHKOCTH OOKOBBIX IOPOA H
YXYIIICHUIO YCIOBUI TPOBENEHUS W TOJI-
Jep>KaHusl TOPHBIX BBIPAOOTOK, POCTY OIlac-
HOCTH W MHTEHCHBHOCTH YCIIOBHH Ta30/HMHAa-
MUYECKUX SIBICHUH, MOBBIIICHUIO TeMIIepa-
TYpBI TIOPOJ] U TIOBBIIIECHHUIO IOKAPOOIACHO-
CTH YTOJIBHBIX Ipeanpuatuii. Bmecrte ¢ tewm,
IUIT HEWTpaIU3alliil HETaTUBHBIX IOCIENICT-
BUH, OOYCJIOBJICHHBIX BJIMSHUEM TIyOUHbI
paboT, MOTYT OBITH IPUHSTHI MPOPUIAKTHYE-
CKHE ¥ CIIeNHaNbHBIC MeponpusiTus. Tak mo-
BEIIICHHE TEMIIEPAaTyphl TOPOJ B CBS3H C
pOCTOM TIyOMHBI pabOT 00yClIaBIUBAECT MPHU-
MEHEHHUE CHEHAIbHBIX YCTAaHOBOK 10 OXJIa-
XKJACHUIO BO3/yXa U Jp.

BobiBoabl. IIpoBeneHHbIE HCCIEIOBAaHUS
MIO3BOJISIFOT CJIENaTh CIEAYIOIINE BHIBOIbI.

JInsi  OLEHKH WHTCHCUBHOCTU  BIIMSHUS
BHEIITHETO OKPY)KCHUS Ha HSKOHOMHUYECKYIO
0€30I1acHOCTh MPEANpUITUS pa3padoTaH Me-
TOJAMYECKUH MOJXO0J, MO3BOJISIONIMNA HA OCHO-
BE HCIIOJb30BAaHHUS OCHOBHBIX TOJIOKECHUMH
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TEOPUU HEYETKUX MHOKECTB, a TAKXKE KOJIMYe-  PEIICHUH, OLlEHUBAaTh YPOBEHb BIIMSHUA Cpe-
CTBEHHBIX U KAUECTBEHHBIX OIICHOK IOJy4eH- Jbl, CBOEBPEMEHHO ONIPEIENSTh (PaKTOPHI,
HBIX II0 pa3HbIM IlIKajlaM, BBINOJIHEHHBIX B  KOTOpPBbIE MOTYT CTaTh YIpo30il, a Takke pas-
IIpOLIECCE paHee MPOBEICHHBIX MCCIE0BaHUN  paldaThIBaTh aJJeKBaTHbIE MEPhI MO0 HEHUTpau-
WINA B XOJI€ HACTOSIIIMX MCCIIEJOBAHUM, IOBbI- 3allUM  HEraTUBHOTO BIMSHUS  (DAaKTOPOB
CUTh JIOCTOBEPHOCTb M HAJISKHOCTh MOJYYEH- BHEUIHETO OKPYXEHUS.

HBIX PE3YJIbTAaTOB M YUUTHIBATh OTPACIIEBBIC AnpoOanus NpeIokKEHHOIo MoJaXoAa Ha
0COOEHHOCTH (DYHKIIMOHUPOBAHMS MPEANpPH- MPUMEpPE OLCHKU BIMSHHUS (akTopoB pado-
ATUS B TIPOLIECCE OLICHKU BIUSHUS (PAKTOPOB. 4eil cpellbl YCIOBHOM IIAXThl HA €€ SKOHOMH-

Peanun3anus npeanokeHHOro Moaxoja Mo- 4YecKyr 0e30I1aCHOCTb IOATBEPIKIAET €ro pa-
3BOJIUT CHU3UTh PUCK MPHUHATHS OMIMOOUYHBIX OOTOCHOCOOHOCTD.
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ASSESSMENT OF THE IMPACT OF ENVIRONMENTAL FACTORS ON THE ECONOMIC
SECURITY OF THE ENTERPRISE

To assess the intensity of impact of environmental factors on the economic security of the enterprise
there has been given the methodological approach with the use of conceptual issues of fuzzy set theory,
allowing to improve the accuracy and reliability of the results.
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