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COBEPIIEHCTBOBAHUE METOJA
KOMILJIEKCHOI OIIEHKH MCIIOJIb30BAHUS JIPEBECHBIX PECYPCOB
A.A. Tumynun

[MpeanoxeH ycoBepLUEHCTBOBaHHbI METOA OUEHKN 3PAEKTUBHOCTN MCNOMNb30BaHUS APEBECHbBIX PECYPCOB, OCHOBAHHbIA Ha Npu-

MEHEeHUn Teopumn (byHKLI,VIVI XenaTenbHOCTN U COBPEMEHHbIX CPEACTB BbIYUCIINTENBHOW TEXHUKN.

JleconpoMBIIITIEHHBI KOMIUIEKC, B COCTAaB KO-
TOPOTO BXOAMT JIepPEeBOOOPAOATHIBAIOIAS TPOMBIILICH-
HOCTbh, HA CETOJHAIIHUN A€Hb 3HAYUTEIHFHO OTCTAaeT OT
BeYLMX OTpaciel poccuiickoit nuayctpuu. Ero mons
B CTPYKTYpE NPOMBIILIEHHOTO NPOU3BOJICTBA HE TIpe-
BbImaer 4%, 4T0 HAMHOTO HIKE aHaJOTMYHOTO TMOKa-
3aTeNs IPYruX CTpaH. AHAIN3 COCTOSIHHUS BOIPOCA I10-
KazaJl, 4To, BJIaJesl MOYTH YETBEPTHIO MHUPOBBIX 3aIia-
coB, Poccsi B MUpOBOM  J1€CONPOMBIIUIEHHOM IIPOH3-
BOJICTBE 3aHUMaeT JIb 2,3%. OqHOM U3 MpUYIHH HI3-
KO# 3((EKTUBHOCTH HCIIONB30BAaHUS IPEBECHOTO ChI-
pBsl SBISIETCS OTCYTCTBHE HEOOXOIMMOTO METOIUYe-
CKOTO U OPraHM3aLHMOHHO-TEXHHYECKOTO0 00ECHeUeHNUS
MPEIIPOEKTHBIX U MPOEKTHBIX paboT, HAIpaBICHHBIX
Ha pa3BHTHUE MMPOHM3BOICTB C YIIIyOJICHHOH mepepabot-
KOW JIPEBECHOTO CBIPbSI U OTXOJOB JEPEBOOOPAOOTKH.
310, B CBOIO 0YEpE/lb, 00YCIIOBICHO OOJIBIIUM Pa3HOO0-
pasueM BH/IOB JIPEBECHBIX PECYPCOB, HAIPaBICHUH HX
WCTIOJIB30BAHMS, @ TAKKe MHOTOIEIEBOH TeH/CHIMeN
PpelIeHus] BOIPOCOB OpraHU3aliy NepepaboTKU JpeBec-
HOTO CHIpBA [1]. IIpy peKOHCTPYKIMN AEHCTBYIONMX H
OPTaHU3AlIH HOBBIX IIPOU3BOICTB HEOOXOIMMO YUHTHI-
BaTh HE TOJILKO SKOHOMHYECKHE KPUTEPHUH, HO M IKOJIO-
THYECKHE, YKOJIOT0-3)KOHOMHUYECKUE, COLMATIBHBIE U AP.

IIpu GONBIIOM KOIMMYECTBE KPHUTEPUEB BHIOOP
TOTO FJIM UHOTO CIIOCc00a MCIIONB30BAaHMS MaJIOLEHHOTO
Y BTOPHYHOTO JPEBECHOTO CHIPHS NPEJCTaBIIsIET COOOM
JOBOJIHO CJIOKHYIO ONTHMH3ALMOHHYIO 3a/1ady, UHO-
rlla WCKJIIOYAIONIYI0 OIHO3HAYHOCTh DEIIeHUsI H3-3a
MHOTOIIEJIEBOH HAIPABJIEHHOCTH HCCIIEIyeMOH Ipo-
6nembl. [TosToMy BechbMa MepCHEKTUBHBIM NP peliie-
HHUH TIOJIOOHBIX 33/1ay MPEACTABISETCS NCTIOIb30BaHHUE
KOMIUIEKCHBIX Mokazateneil. [Ipumepom Takoro mnokxa-
3arensi MOXKeT OBITh Tak Ha3piBacMasi (PyHKIHWS JKela-
TeNbHOCTH [2—4].

Ilox «kenaTenbHOCTHIO» g B AaHHOM CIydae
ClIeZlyeT OHUMATh TOT WJIM WHOW TpeOyromuiicss ypo-
BEHb MapaMerpa onTHMHu3auuu (00oOmiaromero wim
JIOTIOJTHUTENBLHOTO ToKa3atessi). DYHKIMS KenaTelb-
HOCTH onpezeneHa B uHtepsaie oT 0 1o 1 u ucnoss-
3yercsi B KayecTBe Oe3pa3MEpHOMN IIKaibl, Ha3BaHHON
LIKaJION JKeJIaTEIbHOCTH, JJISI OLIEHKH YPOBHEH mapa-
METPOB ONTUMH3AINH.

C MOMOIIBIO KAl JKENMATEITEHOCTH OICHHBA-
FOTCSl BBIYMCIICHHBIC 3HAYCHMS MOKa3arelied ¢ TOYKH
3pEHUST MX COOTBETCTBUS KaKHM-THOO <«3TAJIOHHBIM)
3HaueHmsIM. Kaxmomy ¢akrideckoMy 3Ha4eHHIO (DyHK-
UM JKENaTeNIbHOCTH TIPUAACTCS KOHKPETHBIM CMBICIH,

CBSI3aHHBI C YPOBHEM KakKOTO-THOO ToKazarems 3¢-
(hEeKTUBHOCTH HCIIOJIB30BAHMS MAJIOLIEHHOTO W BTOPHY-
HOTO JIPEBECHOTO CBIpbsl. B KauecTBe KpUTEpHEB OLICH-
K 3((EeKTHBHOCTH MEepepaldOTKH IPEBECHOTO ChIPhS
UCTIOJNB3YIOTCS KaK KOJMYECTBEHHBIE, TaK W KayecT-
BEHHbIE T0Ka3aTeianu. B 3ToM ciiydae nprMeHeHue Teo-
pyx QyHKIMH JKeTaTeIbHOCTH Hay9HO 000CHOBAHO.

B Teoprun ¢yHKIMM XKeaaTeIbHOCTH pa3HbIe HC-
CJIe/IOBATEIN MPEAIaraloT CBOM BapUaHTHI IIKaJIbI JKe-
JaTeTIbHOCTH, KOTOPasi pa30uBacTCs Ha psiJi HHTEPBAJIOB
[3, 5, 6] nmn ke Ha HEH OTMEYAIOTCS TOIBKO PENepPHEIE
touku [7]. Jns mccnemyemoil mpoOieMbl MOBBIIICHHS
3(Q(}EKTUBHOCTH HCIOJIb30BAHUS APEBECHOIO CHIPBS
ObUTa TpemyioKeHa IKana, Hauboliee OTBedaromias
OCOOCHHOCTSIM HCCIICyeMOl MpOOJIEMBI: HapsiLy C
MHTEpBallaMH OHa COIEPKUT M penepHbie Touku [1]. B
KaueCTBE PEMepHbIX TOYEK MPEIUIOKEHO HCIIOIb30BATh
MHUHAMAJBHO JomyctuMebiid (g = 0,37) u cpemHeoTpac-
neBoit (g = 0,63) ypoBHH HCCIIEyeMOrO ITOKa3aTesl.

HeobxoanmMo oTMeTnTh, YTO 3HA4YEHUS g Ha
IIKaJe JKeNaTelNbHOCTH MOKHO CMENIaTh BBEPX HIIH
BHH3 B 3aBHCHMOCTH OT KOHKPETHBIX cUTyaruid. IIpu
COIOCTABJICHUH IOKa3aTeNel KaKuX-MHOO0 KpUTEepueB
3HAUCHUsIM Oe3pa3MepHOM IIKajJbl >KeNaTeIbHOCTH
BO3MOJKHBI BAPHAHTHI, OTJIMYAIOIIUECS APYT OT JIpyra
B 3aBHCHMOCTH OT OCOOEHHOCTEW HCCIEeTyeMOW IIpo-
OJieMBl, a TaKKe OT PEe3yJIbTaTOB PAH)KHUPOBaHHS Ca-
MHUX KPUTEPUEB.

IlocTpoeHne MIKaJbl >KENATEIILHOCTH U yCTa-
HOBJICHUE COOTBETCTBMSI MKy 3HAUCHUSIMU ITapaMeT-
POB M HX JKEJATeJIbHOCThI0O — Hambojee CIOXKHBIN U
OTBETCTBEHHBI IIar B NPOLEAYpPE BBIYHCICHUS KOM-
TUTEKCHOTO TIOKa3arensi S(QGEeKTUBHOCTH HCIONB30Ba-
HHS MAJIOLEHHOTO M BTOPHYHOTO IPEBECHOTO CHIPHS
K,,. Ecmn 11 HEeKOTOpBIX IMOKa3aTeNield MpOoMeKyTou-
HbIE 3HAYCHUsI Ha IIIKaJIe JKeaTeNbHOCTH ONPEAEIIIIOTCS
O00BEKTUBHOM 3HAYUTEITHHOCTHIO KOHKPETHOTO CBOWCTBA
1 BO3MOXXHOCTBIO €I'0 YIIYUIICHUA, TO I OUCHKU ApY-
IUX IIOKa3arened MOXKET OKa3aThbCs IT0JIE3HBIM MHEHHE
HE3aBUCHMBIX HCCIeloBaTenel (IKCIEPTOB).

Meron oneHku 3()(HEKTHBHOCTH HarpaBICHUS
UCIIOJIb30BaHMsl MAJIOLIEHHOTO W BTOPHYHOTO JpeBec-
HOTO CBIPbS IIPEyCMaTpUBAET NMPUMEHEHHE QYHKIINU
JKEJIaTeIbHOCTH B Ka4eCTBE KOMIUIEKCHOTO MOKa3aTe-
Js1 ¥ MOXeET OBITh NPEACTAaBICH B BUAE OJIOK-CXEMBI
(puc. 1). CyTs MeTOma 3aKiIIOYaeTCs B TOM, YTO 3Ha-
YEeHUs] KQKAOTO U3 NMapaMeTpOB ONTUMH3ALUH V;, KO-
TOPBIX B 33/1a4€ MOXXET OBITh CKOJb YTOJHO MHOTIO,



MIEPEBOAATCS] B COOTBETCTBYIOIINE JKENATEINBHOCTH g;.
3arem, ¢ y4€TOM OLIEHOK YPOBHEH OTHENBHBIX IMapa-
METPOB, PACCUUTHIBACTCSI KOMIUIEKCHBIN IOKAa3aTelb,
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i 0000mEnHas QyHKIWS KenarenpbHoCTH G, TIpea-
CTaBJISOIIAsT COOOM CpenHee TeOMETpUYECKOe Kesa-
TEIBHOCTEH OTACIBHBIX TAPaMETPOB.
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Puc. 1. Anropurym onpejejenusi 00061EHHOro KpuTepus 3(pPeKTHBHOCTH HCNOIL30BAHNS IPEBECHBIX PeCypcoB

B pesynbrate 0000mE€HHas (yHKIMS >Kela-
TCJIBHOCTH OKa3bIBACTCSA CAUHCTBCHHBIM napaMeTpOM
B3aMeH MHorux. CpaBHHBas 3HaueHUs G Pa3IUYHBIX
BapUAHTOB, BRIOUPACTCS TOT, KOTOPEIA B OOJBIICH Me-
€ COOTBETCTBYET MOCTABICHHBIM HeJisiM. VIMEHHO uis
9TOr0 BapHaHTa BBIYMCICHHOE 3HAaUeHHE O0OOINEHHOM
(hyHKINH KeIaTeTbHOCTH OyIeT HanOOJbIIINM.

Kak cnenyer u3 puc. 1, BO3MOXHBI Ba CIIOCO-
0a mepeBoJa 3HaUCHHI MOKa3aTeneil 3pPpeKTHBHOCTH
B COOTBETCTBYIOIINE KETATEIbHOCTH, 3aBUCSINUE OT
BHJIa OIPaHMYCHUN ISl JaHHOTO KpuTepus. Ecnu stu
OTpaHWYCHHUS OJHOCTOPOHHHE, T.€. HUMEIOT BH]

VS Vimax W Y2 Y0, To GYHKIMS KeIaTelIbHOCTU
BBIPAXKAETCS YPaBHEHHEM

&= e_(eiyl[ ) .

Ecnu orpanuueHus ais KpUTepHs IBYCTOPOH-
HHE, T.e. UMEIOT BHA YVin <V < Viax»> QyHKIHMIO
JKeJIaTeIbHOCTH yIOOHO 3a/1aBaTh BhIPaXKEHUEM

"

ITokazaTenb CTENEHU # MOKHO BBIYHCIIHTH, €C-
T 33JaTh HEKOTOPOMY CBOMCTBY ) 3Ha4UeHHUE g (TIpea-
nmouyTuTenbHO B mHTepBaie 0,6 < g < 0,9) u paccun-
TaTh COOTBETCTBYIOIIYIO BEIMUUHY Y':
r_ 2yi _(ymax +ymin)
Yi= ,

Ymax ~ Vmin

1
Inln—
I10CJIC YET'0 BOCIIOJIb30BATHCS BLIpa)KeHI/IeM n=

ln|y'| '
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B COOTBETCTBHM C PACCMOTPEHHBIM AlTOPHUT-
MOM ObLTa pazpaboTaHa mporpamMma JJjis aBTOMaTH3a-
UM Pacu€TOB IO OMpeAeTIEHUI0 0000IIEHHOTO KpUTe-
pust. IIpuMeneHne cpencTB BIYUCIUTEIbHON TEXHUKU
3HAYUTEIBHO YIMPOIIAeT Mpolenypy BeiOopa 3ddek-
TUBHOI'O0 BapuaHTa W MNOBBLIIACT TOYHOCTb PE3YJIbTa-
TOB pacy€TOB IO CPABHEHHUIO C TPAPUUSCKUM METO-
oM [2—7]. C momouipio pa3paboTaHHOW MPOrpaMMbl
ObuT onpezenicH 3 QEeKTUBHBIA BapHaHT KCIOIH30Ba-
HUSI BTOPHYHOTO JPEBECHOTO CHIPhs (Tabm.l) mns ox-

[Ipocroe cpaBHEHME NOKa3aTesel MO BapuaH-
TaM He I03BOJISIET ClieJlaTh OJHO3HAYHBIH BHIOOp, a C
HOMOIIBI0 0000IEHHOTO KPUTEPHUsl CTAaHOBUTCS OYe-
BuiHOH 3¢ dexTrBHOCTH [V BapuaHTa.

Takum 00pa3oM, NpUMEHEHHE TEOpUu 0000-
MIEHHOW (PYHKIIUHU KEJIATCIbHOCTH JJIs OMNPEICICHUS
3 (EeKTHUBHOCTH MCHOJIB30BAHUS MAJOLIEHHOTO U BTO-
PHYHOTO JPEBECHOTO CHIPhSI MO3BOJIMIIO OCYLIECTBUTD
BBIOOpP ONTHUMAJIBHOTO BapHaHTa [0 3HAYCHUIO KOM-
IUIEKCHOTO TIOKa3aTedIs.

HOTO U3 AepeBO0OPa0ATHIBAIOIINX MTPEIIPUSTHIA.

Ta6mumna 1
PacuérHble nmoka3aTesan UCIoJIb30BaHUS BTOPUYHOTO APEBECHOTO ChIPhS
ITokazarenn Bapuant

I 11 111 v \Y%
ToBapHas mpoayKIHs, THIC. pyo. 617616 6325983 558216,2 580514,5 613036
CebecToOMMOCTh NPOIYKIUH, THIC. PYO. 463516,6 480044,5 421786,7 455193,8 459876,3
IMpubbLIB, THIC. pYO. 154099,4 152553,8 136429,5 125320,7 153159,7
Penrabensuocts,% 33,25 31,8 32,3 27,5 33,3
DKOJIOrHYeCKHUe TUIATEXH, ThIC. pyO. 1449 4 184492 638.,0 35234,1 1720,0
KannranpHble BIOXKEHUS, THIC. pyO. 103419 100336 11756 1800 99886
CpoK OKyIaeMOCTH, JIET 0,68 0,75 0,09 0,02 0,66
fﬁfl‘jy“glm“omﬂp"”“m’m HO%OR, 435673 29884, 1 109766,4 78129,2 45623,0
WHaekc 10X0HOCTH 1,48 1,34 11,55 50,05 1,52
BHyTpeHHsis HopMa npuObLIH, Yo 48 34 1050 4910 52
UYncTas npuObLIb, THIC. PyO. 117116 115594 103686 95244 116401
KoaddummeHT KOMITIIEKCHOTO I/ICHOHL}- 0.63 0.72 0.28 0.41 0.61
30BaHUsI JIPEBECHBIX OTXOMOB, py0./M
O0600NICHHBII KpUTEPUI 0,52 0,52 0,60 0,70 0,54
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