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METOAHYECKHE T10/102KEHHA CO31AHHA
CHCTEMbI OLIEHKH VIIPAB/IEHHA 9KO/IOTHYECKHM

YPOBHEM HIAXT

/laH aHa/IM3 MeToAOB OLIEHKH 3KO/IOTHYeCKOro YPOBHSA Yro/IbHBIX LIAaXT. npeﬂCTaB/IeHbl
OCHOBHble MeTOoAH4eCKHe IO/I0XKeHHA 10 CO34aHHI0 CUCTeMbl KOMIT/IGKCHOW OLIeHKH U
YripaB/IeHHs 3KO/IOTM4YeCKHUM YPOBHEM 1IaxT.

KrroueBble c/10Ba: sKo/10orudecKast OLIeHKa, 3KO/IOrM4eCKHe IrioKa3arte/ld, pecypcoc6epe—
ramoume TexHO/10ruu, YripaB/iIeHue, 9KO/TOTUYECKHUH YPOBEHb, LIaxXThl.

A Ha/IM3 HMMEIOIIMXCH MCC/Ie0Ba-
HUM U TPaKTUKK OLIGHKU YIT-
pPaB/eHNsT  KO/IOTHUECKOM  CUTYaLIMeHr
Yro/IbHBIX MIAXT ITOKA3kIBaET C/Ieayiolee:

® KMeIoIMecss MeTO/bl OLIeHKU YIpaB-
MIeHUsl SKO/TOTUUYECKOM CUTYallMel Ipu-
MEHUMBI, B OCHOBHOM, /sl [ICHCTBYIO-
WX IaXT ¥ OCHOBBIBAIOTCS Ha aHa/IM3e
TeRyIIMX (PaKTHUYECKHX [oKasaTersei,
YTO 3aTPYAHSET UX TepPeHOC W MPOrHo3
[17151 BHOBb BBOAMMbBIX OOBEKTOB;

® 5KO/IOTHUeCKasi OlleHKa ITPOU3BO-
[NTCA, KaK MPaBU/IO, [0 OTAE/TbHBIM BU-
[aM BpeaHBIX BBIOPOCOB, a He o 06-
MM KOHEUHBIM [1OC/IeICTBUAM UX B/Is-
HUS Ha OKPYXKAIOUIVIO cpeay W HaHOCH-
Moro ymep6ba (Harpumep, yimepd 6uo-
cdepe OT M3MeHeHHH K/IMMaTa);

® MeeT MeCTO HeOCTaTOUHas KOM-
II/ICKCHOCTh OLICHOK, CBSI3aHHasg C OTCYT-
CTBMEM YeTKOM CHMCTeMbl KO/IMYECTBEeH-
HBIX KpUTEpUeB, OOECreYMBAIOIIMX Ta-
KYIO OLIEHKY C TOUYKW 3pPeHUs] OJHOBpe-
MEHHOTO yueTa:

® 3KO/IOTHUECKHX, TeXHUKO-TeXHO/MOTH-

YeCKHX, 3KOHOMHUECKHX, COLIMabHBIX
aKTOPOB, PasIUUHBIX BHIOB BPEAHBIX
BBIGPOCOB;

® BO3MOXKHbBIX [10C/IeICTBUI B3aUMO-
[IeVICTBUSL BpeaHbIX BLIOPOCOB C IpH-
POAHBIM U COLIMa/IbHBIM KOMITIGKCOM Ha

TePPUTOPUM IIAXT, a TakKke Ha OObek-
TaXx IIaXTHOTO TMPOU3BO/ICTBa;

® LIMEIOIIMXCSH B3aWMOCBA3eM TexXHMU-
KO-TeXHO/IOTUYECKHX U APYrHx MepBUY-
HBIX TapaMeTpPOB IIPOM3BOACTBA C KO-
HeUHBbIMM 3KO/IOTUYECKUMHU TI0Ka3aTe-
MU TePPUTOPUN  TUKBUAUPOBAHHOM
HIaXThI;

® BO3MOXKHbBIX HallpaB/IeHUM HCIIO/b-
30BaHUSA  HCTOYHHWKOB  HeraTWBHOTO
B/AVSHUSA B XO3VCTBEHHbBIX LIe/IfX;

® BO3MOKHOIO MCIIO/Ib30BaHUA pe-
cypcocbeperalolyx  TeXHO/OTHH  Ha
CHIKEHHEe 3KO/IOTMYecKkoro vyiiepba
OKpyzKalollleit cpeze;

® BO3SMOXKHOCTH  3KO/IOTUYECKOW U
SKOHOMUUYECKOM OLIGHKU T[1OC/AeACTBHM
B/MAHYS HeraTyMBHBIX (PAKTOPOB (PYHK-
LIMOHUPOBAHMUS IIaXThl Ha OKPYKAIOIIYIO
cpeay;

® OlIeHKa 3KO/IOTMYeCKUX IIOoKasaTe-
el OCHOBBIBAeTCH Ha YKPYIMHEeHHbIX
TIOKa3aTe/IgX, 4YTO T[IO3BO/IfAeT AenaTb
OPUEHTUPOBOYHBIM TPOTHO3, B TO XKe
BpeMsi OTCYTCTBHE UEeTKOM CUCTeMbl KO-
MMYeCTBeHHbIX KPHUTEpHeB 3KO/orude-
CKOM OLIGHKM OTAe/bHbIX 3BEeHbeB, a
TaKXe KO/IMYeCTBeHHOM Mojenu IIpo-
FHO3a KOHEYHBIX 3KO/IOTMYeCKHUX [1OKa-
3aTe/lel Ha OCHOBe TIapaMeTpoB IIpH-
MeHfIeMbIX KOHKPEeTHBbIX BH/IOB, He IIO-
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3BO/IAET BBIIIO/THATL AOCTOBEPHBIN 1PO-
rHO3 3KO/IOTMUECKUX TlOKa3aTened, a
TaKke OlIeHKY KOHKPEeTHBIX TexXHO/IOTH-
YeCKMX pelleHU C TOYKM 3peHUs HX
BAWSIHUS Ha CHHMKEHHe HeraTHMBHBIX T10-
Cr1eICTBUH;

® OTCYTCTBYeT CHCTeMa I/TaHOMEepPHO-
ro aHa/M3a M YNpaB/IeHUs 3KOIornye-
CKUX TIOKasaTesIeyl IO BCer COBOKYITHO-
CTH OTPac/M, a TaKkKe KO/MMUeCTBeHHBIH
y4eT B/MSHWA Ha HUX MepBUUHBIX TMapa-
METPOB /IMKBHUAMPOBAHHBIXK IIAXT, 4TO
Kak C/1e[ICTBHE MPHUBOAWUT K OTCYTCTBHUIO
YeTKHX [MPOTrHO30B Ha MepCrIeKTHBY U He
MO3BO/SAET AaTh HayuHO-OOOCHOBAHHYIO
OLIEHKY  BO3MOXKHBIM  HaIlpaBIeHUsIM
pasBUTHS TeXHHUKO-TeXHO/IOTMUeCKON
6a3bl OTpacay IO MMKBUAALIMM HeraTHB-
HBIX 3KO/IOTMYECKUX TOC/IeACTBHIA.

OaHuM U3 MyTel pelieHrs BhlillleyKa-
3aHHBIX 3a7a4 SBIAETCH CO37aHHe CUC-
TeMbl OLIeHKU M YIIpaBIeHUs 3KO/I0TrHUe-
CKHMMH TTOKa3aTe/IMU IIaXTHOTO TMPOM3-
BO/ICTBA.

OcHOBHbIMU TpPeOGOBaHUAMH K TaKOM
cucTeMe SIB/ISIOTCS:

® KOMIIGKCHOCTb OLICHOK, 0OO6Yyc/1aB-
MYBalollasl COI7IaCOBaHHBIM ydeT TaKHX
akTOpPOB, KaK pa3anyHble BUAbI BbI-
OpOCOB, BIMSAHWE Ha MX MHT@HCUBHOCTb
MepPBUYHBIX MMAPaMETPOB [POM3BO/ICTRA,
BAMSHME BpeaHbIX BBIOPOCOB Ha pas-
/TMYHbIe acClleKThl OKpYXKalolller cpebl;

® BAPUATHMBHOCTb OLIGHOK C TOYKH
3peHust MpPHMEeHEeHUsl Pas/IhUHBIX Maslo-
OTXO/IHBIX TEeXHO/IOTUM HCTIONb30BaHUS
BbIOpaChIBaeMbIX PECYpCOB, HCIIONB30-
BaHHf COMYTCTBYIOIMX MPOAYKTOB IMPO-
M3BO/ICTBA U IP.;

® BO3MOXKHOCTb OOOOGIIEHUs Pesy/ib-
TaTOB aHa/M3a 3KO/IOTHMUECKOro YIpaB-
NleHYst Ha YpOBHE TPYI MIaXT C LIe/bio
obecrieyeHusi 3KOIOTMYECKOM OBOCHO-
BAHHOCTM HalpaB/leHHWH pa3BUTUsS Ha
OCHOBE CHCTeMaTU3NPOBAHHOTO aHa/IM3a
Y MPOTrHO3a [aHHBIX M0 BCEMY KOMIT/ICK-
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CY 3KOMOTMYeCKH BpeaHbIX OObeKTOB
oTpacy;

B cooTBeTcTBUM C YKasaHHBIM, CYTb
CHCTeMbl OLIeHKH U YIIpaB/IeHHs 3KO/10-
TMYeCKON CUTyallMel MaXTHOIO ITpOU3-
BOZACTBA O/DPKHO 3aK/AI04aThCs B Crle-
AVIOIeM:

® yrpaB/ieHre 3KO/IOTMYeCKUM YPOB-
HeM IlaxThl OCHOBBbIBaeTC Ha KOM-
T/IGKCHOM OLIeHKe 3KO/IOTMYEeCKUX U CO-
LIMa/IbHBIX TIOC/IeZICTBHMM BPEHBbIX BbI-
OpPOCOB Ha TEePPUTOPHM ITPOU3BOACTBA
yKa3aHHOe OCHOBLIBAeTCA Ha orlpezerne-
HUM COOTBETCTBYIOLIEH CHCTeMbl B3au-
MOCBf3eM pPas/IMYHbIX BUWIOB BpPEAHbIX
BBIOPOCOB Ha OKPYKAIOIWIYIO cpeay, HX
KO/IMYeCTBEHHOIO BhbIpaKeHHs, a Takxke
SKOHOMHYECKOTO BbIpaKeHus yiepOa
OT Pa3/IMYHBIX BUAOB BPeAHbIX BO3AeH-
CTBUM;

® (bopMUPOBaHHE KOHEYHBIX 3KO/IO-
TMUYeCKMX [IOKasaTe/lel IaxT IPOM3BO-
OATCS Ha OCHOBe TMNepBHYHBIX MX Mapa-
MeTpOB — TPUPOAHBIX, TOPHOTEexXHHYe-
CKHX, a TaKXe TeXHHKO-TeXHO/I0Irnyec-
KUX U PEeXHUMHBIX (PaKTOPOB, ITpaBW/Ib-
HBIM oAGOp HMX COUueTaHMs ollpeaenseT
paLMOoHa/IbHBIM B 3aJaHHOM /varia3oHe
PEeCYpPCoOB 3KO/IOTMYECKHH YPOBEHb IPO-
M3BOACTBA, 4YTO TpedyeT pa3paboTKu
COOTBETCTBVIOLIEN CUCTeMbl YIIpaB/1eHUs
39KO/IOTUYECKOW CUTYaLIUew;

® OCHOBOM (QOPMUPOBAHHS TepBUY-
HBIX 3KO/IOTMYECKHX I1apaMeTpOB MaxT
AB/IAIOTCH 3KO/IOTMUECKHe XapakKTepH-
CTMKM KaX[IOro M3 IIpHMeHSeMbIX BU-
OOB TEXHHMKM U TeXHO/IOTMH, a TaKxke
orepalui, MpeAyCMOTPEeHHbIX TeMH
WM VHBIMU TeXHO/IOTMYeCKHMHU pellle-
HUAMH, 4TO TpebyeT orpeaesieHusl Co-
OTBETCTBVIOIIMX KPHUTEpHEeB HMX OLIEHKH
¥ BBO UX B COCTaB IOKa3aTe/ler YpOB-
Hsl BEIOPOCOB;

® rpollecc YIipaB/eHUs 3Ko/10ruye-
CKOM CHUTYallMed WaxT BK/IOYaeT: yyeT
1 cOOp 3KOMOTHYECKHX ToKa3aTenneil u



Ux o0oOlieHre, aHa/u3 OTAe/bHO B3s-
TOW IIaxThl, BK/IOYalollee popMHpOBa-
HUe BapHaHTOB COBOKYITHOCTH IepPBHY-
HBIX TEXHHKO-TeXHO/IOTMUECKUX U Ap.
rnapaMeTpoB IIPOU3BOACTBa B paMKaXx
3aaHHOrO AMaria3oHa pPecypcoB, MpPo-
THO30B KOHEUHBIX IMOKa3aTesied IaxThl
Ha OCHOBE MOENMHPYIOIIero a/rOPUT-
Ma, BhIOOD palLMOHa/IbHOIO BapUaHTa
CTPYKTYPbI TEXHHUKO-TeXHO/TOIMYECKOro
KOMII/ICKCa MLIaXThl, OOOOIIEHUE I10My-
YeHHBIX Pe3y/IbTaTOB Ha YPOBHE TPy
IIAXT, BBIOOP PALMOHA/IBHBIX PelIeHH
C TOYKHM 3peHusi ToKasaTeslel Iocae-
HuXx (puc. 1).

BrilenanoxeHHoe A0MKHO 6a3upo-
BaThCsA Ha MCIIO/Ib3OBAHUU eIVHOIro Me-
TOANYECKOTO HMHCTPYMEHTa OLICHKU 3KO-
OTHYecKol 3(pdeKTHBHOCTH TexXHO/IO0-
MM BeeHWs TOPHBIX PaboT, OCHOBOM
PaspaboTKU KOTOPOro, B O0IIeM ciyJae,
MOXKeT CAYXKWTb MoJeb Olpeae/neHs
rapamMeTpoB W CTPYKTYPbl TEXHHKO-
TeXHO/TOTMUECKOI0 KOMIIZIeKCa COOTBeT-
CTBYIOLIErO [AWHAMUKE TPUPOAHBIX U
FOPHOTEXHUYECKHX  MapaMeTpoB U
obecrieurBalolvX 3aJaHHbI BO BpeMe-
HM YpOBEeHb KOHEUHBbIX T[IOKasaTesei
IIAXThl — 3KO/IOTMYECKOro, IMPOU3BOACT-
BEHHOrO, 3KOHOMHYECKOTO M COLIMa/lb-
HOTO XapakTepa:

min{gn +3s [(gﬂ + 34+ 34 +§c)_
~(Sn+85 +5.+5) ||,

rae K(K)! =K, ; KL )>Ky; TT(L)>1T°%

3n — 3aTparthl Ha CO3AaHUE W KCTIONb30-
BaHHe TeXHHKO-TeXHO/IOTMUeCKOIO KOM-
I/IeKca B TPAAWLIMOHHOM TOHHMMaHUU —
6e3 yueTa SKOMOTMUYECKUX TPeGOBaHUIM —
CYMMapHble IO TeXHOIOTMUECKUM IIpo-
LleccaM LIaXThl (BeHTU/ALIMA, [era3alivs);

33 — 3aTpaTbl Ha obecrieueHrie 3K0/1o-
T'M4YeCKHX Tp€6OBaHI/II;I, oripeae/sdeMbIMA

3aTpaTami, CBSI3aHHBIMM C YIIepOOM OT
HapyIIeH s OKpyxKarolei cpeabl (3,) u

Ha TMPUPOAOOXPAHUTE/bHBIE Mephl (3, ),
a TakXKe SKOHOMMeM 3a cueT MCIIO/b30-
BaHUA [IOMNYTHBIX MUHepa/bHBIX pecyp-

coB (Sr), YMeHbIIGHUS 10/ HEeIPOU3-
BO/IMTE/IbHBIX  (BCIIOMOTATe/IbHBIX) T1PO-
LIeCCOB  TpUMeHeHusi  pecypcocbepe-
TaloIMX TEeXHO/IOTHM W BUIOB MeXaHH-

3aLmu (Sp) C yueToM AOIOMHHTE/TbHBIX

3aTpaT, CBA3aHHbLIX C YAY4dlleHHEM 3KO-
TOT'MYHOCTH TEeXHHKO-TeXHO/IOTMYEeCKOro

KOMIIeKca — 3, (MeporpusaTys 1o pas-
[efleHUIO TIOTOKOB ApeHaxkHbIX 1 TeXHO-

NOTWYecKUx Boxa; 3, — 3aTparhl, CBf-

3aHHBIe C COLIMa/bHBIMM [10C/IeACTBUS-
MM, TIPUMEeHsieMOM TeXHOIOTHH U opra-
HU3aLMK PaboT (1euyeHWe TMepcoHasa;
[MOArOTOBKA HOBHLIX KaZApOB, CBA3aHHAs C
[peKAeBPEeMeHHBIM BBbIXOAOM Ha IIeH-
cHI0 pPaboyMx Pas3MUHBIX KaTeropHH;
dopMrpoBaHye Ku1oro PoHaa U ap.);
K; K — cootBeTCcTBeHHO OOOOILEHHBIN 1
YaCTHBIE 3KO/IOTMUECKME TIOKas3aTe/lu

waxthl; [1— darTMueckuil (0X1aaeMbi)
IO JaHHOM LIAXTe YPOBeHb MPOU3BOACT-
BeHHBIX TOKas3aTesiel (Harpyska Ha Llax-
Ty, TIPOM3BOAMTENBHOCTL TPYAa M0 IaX-
Te C Y4eTOM pPacCMaTpUBaeMbIX TeXHO-
[IOTMUYeCKHX 3BeHbeB); |, — OXHaaeMblit
B i-M MPOTHO3HOM TOAY MHPOBOM YpO-
BeHb IIPOM3BOACTBEHHBIX IOKasaTeser
OISl YC/IOBUM, aHA/IOTMYHBIX YC/IOBUAM

SKCI/IyaTalMK AaHHOW maxtel; [l —
MepBUYHbIE 3KCIVIYaTallIOHHBIE ITapa-

MeTphl WaxThl (ropHoreonorudeckye(l ),

ropHoTtexHnyeckre(G),  TexHormoruye-

crue(L ), TtexHuueckue(T), opraHusa-

(nc-

uroHHeie(O), pPeXRUMOB  PabOTHI

IO/1b30BAHMS TeXHUYECKUX CpeacTB (dJ ).
PaccMaTpyBas TyTH pellieHUs Npu-
Be/leHHOM 3a[auu, cleayeT OTMETHTD,
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4TO OCHOBOM SfB/feTCA YCTaHOB/IeHHEe
KOHKPETHOI'O TI1epeyHd KpuTepreB I10
KaxKA0OMY M3 HMX TI'PDYIIIT — 9KOHOMHNYECKO-

ro (3.,3,), npoussoactBeHHoro (IT),
akonorudeckoro (K, K;) xapakrepa u
rocsieayioliiee Mx BbIpaxeHHe yepes o/-
HU U Te e TepBHUUHBIe 3KCITTyaTallOH-
Hble MapaMeTphbl MAaXTHOTO MMPOU3BOICT-

Ba(l,G,L,T,0,dJ).

OCHOBHEIM TpeOOBaHHEeM IIpPH BbI-
6ope 3KO/MOTMUECKUX KPUTepUeB Xa-
PakTepa ABISI0TCA UX KOMIICKCHOCTh B
yacTu obecrieyeHrs BO3MOMXKHOCTH KO-
MUUECTBEHHOM OLIGHKU TexXHO/IorHde-
CROTO Tpoliecca ¢ ydeToM: yiepba OK-
pPYXKaloller cpedbl 3a CYEeT BhiAe/eHHs
BpeaHBIX MPOAYKTOB, HE HMMEIOIUX Lie-
necoobpasHyio 06/1acTh UCIIOMb30OBaHMS
B XO3HI>ICTB€; IO/THOTBI U3B/1IeHEeHHA YI7id
M COIYTCTBYIOIMX PECYpPCOB, MUCIIO/Nb-
30BaHMEe KOTOPBIX 11enecoobpasHo B
XO3AMCTBE; CTEIeHH CHHXKEHHs IIO-
TpebnsfgeMbIx MIAXTOM MaTepHa/lbHBIX U
SHEepreTHyecKUx PecypcoB (ans nerasa-
LMK, S/1eKTPOCHAGKEHUs, OTOI/ICHUA
roMelleHui, paboThl MeXaHHW3MOB U
p.) 3a CUeT MCIO/Nb30BAHUA COIYTCT-
BYIOLIMX MMHEpanbHbIX PecypcoB (Ha-
rpyMep, Boaa, Mopoza, MeTaH) U sHep-
My Heap (Tenso, AaBaeHve U ap.); cTe-
MeHy CHUMXEHUs KOCBEHHOro yiepba
OKpVIKalolllel cpese B pesy/ibTaTte Mc-
Mofb30BaHUsA  pecypcocBeperaeMoro
TeXHHUKO-TeXHO/IOTNYeCKOI'O KOMII/IeKCa
(o Metanny, 1o necy W Ap.); KayecTtsa
M3B/ICKAEMOrO YI7IA C YUeTOM ero Ipu-
POAHOM 30/IbHOCTH.

B cooTBeTcTBHM C YKasaHHBIM, OCHO-
BOI BhIOOpa KpHUTEPHEB OLICHKH AB/IseT-
cs1, oTpeaeneHre CTPYKTYPhI [TPOAYKLIAN
[eATe/IbHOCTHU MAaXThl, U UX B3aUMOCBS3U
C OKpYZKalollelt cpeaot BOSMOKHOIO UX
HICTIO/Ib30BAHMS, HAaIllPaB/ICHUI CHUXKe-
HUS TI0TPeb/IseMbIX PecypcoB, BO3MOXK-
HBIX TEXHO/IOTHI IIPOM3BOACTBA W AP.
[pY 3TOM KO/IMUECTBEHHOE BbIpazkeHue
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3KO/IOTMYECKO OLIeHKH OTZE/IbHBIX TeX-
HO/TOTUI MOMKET OBbITh BBITIO/IHEHO B BU-
e obobuarolero (eArMHMYHOro) U yact-
HBIX KpHUTepHeB OLICHKU 3KO/IOTHUeCKO-
IO YPOBHS IIaXThl B 11€/I0M B COOTBETCT-
BUM C OTAe/bHBIMU BH/AMHM BHIOpACHI-
BaeMbiX TIPOAYKTOB ee [eATe/bHOCTH
(mopoaa, ras, mbl/ib, TEIVIO U Ap.) U TO-
TpebsieMbIX PecypcoB — (i-X) arieMeHToB
3KO/TOTMUYECKOTO YPOBHS MPOU3BO/ICTBRA.
B kauectBe mocreaHux MOryT OBITh
MIPUHATBl  OTHOCHTE/bHbIE — Be/IMUMHHI,
TMO3BO/ISIONIYIO CPABHUTE/IBHYIO OLICHKY
3KO/IOTMYECKOTO YPOBHS 10 TOMY W/M
MHOMY (DaKTOpY, TMPU 3TOM COOTHOIIe-
HUe TIOKasaTened mnoabupaeTcs Tak,
ytoOBl 06ecrieunts yeaoue K; = (0ul),
py KoTopoM 3HadeHne K=1 cooTter-
CTBYET HaWIydlleMy 3KO/I0TMUECKOMY
YPOBHIO LIaXThl IO i-My dakTopy. Tak, B
c/ydae Iopoabl, OLIeHKa MOXeT OBITh
BBIMO/IHEHA B BU7IE:

K = PI'M B PM
i P
™

rae P, — obweM ckaaavpyeMoy MaxT-
HOM TOpPOAbl, WUCTO/Ib30BaHWE KOTOPOM
Lies1ecooBpasHO B XO3SMCTBe  (pous-
BO/ICTBO  CTPOMTE/IbHBIX ~ MaTepHaIoB,
CTPOMTE/NLCTBO AOPOro, BhIpaBHUBaHHE
maHamwadTa v ap.); P, — obmmit o6bem
BbIITaHHOW TOPHOW MacChl.

Takas olieHKa 40MKHa OBITH BBIMO/-
HeHa B OTHOLIEHWM (PAKTHUECKOro
YPOBHS i-rO 3/IeMeHTa CMCTEMEI 3KO/I0-
rmyeckrx oLeHok (P) v ero mpenernsHo-
AOMYCTUMOTIO, /sl PaCcCMATPUBAGMBIX
YC/IOBUH 3KCII/yaTaluy, 3HadeHus (P;).
Tak, npu OLEHKe 3KO/IOTMYECKOro
UYPOBHSI pecypca M TEeXHO/TOTHUYECKUX
pellleHH IO ero UCIO/Ib30BaHMIO

Ki=P;/P;,
B C/lyyae OLeHKU Mo daktopy b K;
= Pi'/PiI/I T.O.

OkoHuaTenbHbIM  BBIOOP  CHCTEMbI
KpUTEpHeB U OlleHKa MX HaleXkKHOCTU



OCHOBaH Ha KO/IMYeCTBEHHOM OlIeHKe U
COTIOCTaB/ICHUU TECHOTBHI CBfI3U HX allb-
TepHATUBHBIX BapHaHTOB C (PakTOpaMu

npousBoacTBa (IIl), cBA3aHHBIMU C OO-
pasoBaHMeM i-TO 3arpA3HMAIolIero Mpo-
IYKTa, a TakXke C MapaMeTpaMy IprMe-
HSIEMBIX TeXHHKO-TEeXHO/IOTMYECKUX KOM-

riektoB (L ,T) B uacty paccMarpyBae-
MOTO 3KO/IOTMYecKoro akropa (raso-
BblZE/ICHHE, pecypcochbepekeHre 1 ap.)

C uensto yaob6CTBa MHKEHEPHOTO
aHa/M3a TIpY COTMOCTABAEHUM Pas/iny-
HbIX OOBEKTOB, HCC/IeAOBAHWM TEeHIeH-
LMY M3MEHeHUs M MPOrHo3e Ha Iep-
CIIeKTHBY 3KO/IOTMUECKOr0 YPOBHS IlIaX-
Thl C KOMIVIGKCHBIM YUETOM AMHAMWKH
OTZENbHBIX ee (PAaKTOPOB, MOKET ObITh
HCTonb30BaHa  OOOOIIIeHHasi  OLIeHKa
SKO/TOTMUYECKOTO  YPOBHSA  /TMKBHUANPO-
BaHHBIX LIAXT B BU/IE:

K=>aK,

rae a; — BeCcOBOM KO3(MUIIMEHT i-To
37leMeHTa CHUCTeMbl 3KO/TOTHUECKUX Olle-
HOK [10 HarlpaB/eHusM: yiepd 3KOo71o-
TMUYeCKOM cpede, U3BIeKaeMOCTb W HC-
MoNb30BaHWe TIOTYTHRIX MHHepPasIbHbIX
PecypcoB, CTereHb MpHUMEeHeHUsl pecyp-
cocbHeperaiomrx TeXHO/OTHI U ap.

[lpu ompemeneHuun CTPYKTYpHl 3a-
TpaT, CBSA3AHHBIX C 3KO/MOTHUYECKHM
UpPOBHEM  MUKBUAWPOBAHHOM  IIaXThl

(35) HeobXOoAMMO YUMTHIBATh B3aWUMO-
CBfI3M 3KO/IOTMUecKux rokasateneit (K;)
(M COOTBETCTBEHHO 3aKOHOMEPHOCTEH
M3MeHeHHsl OMNpeensiiomX Ux (HakTo-
POB — Ta3OBblAe/IeHNs, TeMIePaTyphl,
pacxoaa rnopoabl U Ap.) ¢ rapaMeTpaMu

Tepputopun maxtel (I, Harpumep,
n/olaab OTBasa, TAYOUHOM pas3pabort-
KY) C OHOM CTOPOHBI M C OKPYRKaloIeHr
cpenovi ¢ apyro. B nocneanem cnyyae
OCHOBOMU fiB/IsieTCs OIlpefeneHne COBO-
KYIMHOCTU TIOKa3aTeslerl OKpyxKalollen

MPUPOAHON cpensl U mpoiieccoB (d),

roe Moryt OBITb HCIIO/b30BAHBI ToryT-

Hble MuHepanbHble pecypchl (R), a
TaKkKe MCIIO/Nb3YeMBIX PecypCcoB, A0/
KOTOPBIX MOKeT ObIThb CHMXKEHa B pe-
3ysbTaTe MOBbBIIIEHUS Ge30TXOAHOCTU

npousBoacTtBa (B). YkasaHHoe ompe-
fenseTcs Ha OCHOBE aHa/v3a CTPYKTY-
bl B3aMMOCBS3U MIPHUPOAHOrO M IIPOM3-
BO/ICTBEHHOI'O KOMII/ICKCa C 3KO/IOrnye-
CKUMHM TIOKa3aTelsIMU 70 [HMKBUAALIMU
waxThl (K;) Takor aHanus U BeigeneHue
COBOKYITHOCTH 3/IEMEHTOB IIPUPOAHOTO
M T[POU3BOACTBEHHOIO  KOMIVICKCA,
MOABEPXEHHBIX BIMAHUIO 3KO/IOrHUe-
CKHUX TIOKasaTeslell MKBUAMPOBAHHOM

MIaxXTbl, TIPOU3BOAWTCA C TIOMOIIBIO
MaTpPHLBbl TECHOTBI X CBA3U:

Kii1, Kio,..., K1j

K1, Koo, ..., ng

Ki1, Kiz,..., Kj,

rae Kj — KoaddULMEeHT Koppensuun
MeXAay i-M 3KO/IOTHMUeCKUM IIOKa3aTesieM
NUKBUAMPOBAHHOM IIaxThl (Hampumep,
cOpOC U30BITKA IMAaXTHRIX BO) U j-M 3/1e-
MeHTaM TPUPOAHOTO U TPOU3BOACTBEH-
HOTO KOMIZIeKca (HarpuMep, 3acorieHre
TOYB, 3arpsisHeHVe BOIOEMOB U Ap.).
[laHHas MaTpHiia SB/SETCS OCHOBOM
M TIOCMeayIoero KO/MMYeCTBeHHOIO Bbl-

ParkeHs B3arMMOCBsI3er d = f4(Ky), R =

fr(R), B = fg(Kj), uTo B KOHEUHOM cyeTe
AB/SICTCA OCHOBOM OINpesieNieHNsl CTPYK-
TYphl 3aTparT, CBSA3AHHBIX C 3KO/IOTMUe-
CKVMM YpPOBHEM /IMKBUAMPOBAHHOM IlaX-
™o 3.(d),3u(d),Sr(R), Ss(R,II),
TeM CaMbIM BBIPa3UB IOC/IeIHNUE, B KOC-
BEHHOM BH/E, uepe3 MepBUUHbIC Mapa-
MeTphbl AeMCTBYIOIEeN WaxThl — IIPH Yc-
OBUM  OMpedefieHys  3aBHCHMMOCTEN
3KO/IOTMUECKMX ToKasatesnert maxthl (Kj)

OT ee napametpos (111).

[TocnenHee cBA3aHO ¢ masbHeren
AeTanuvsalver kpurepueB «Kp Ha YypoB-
He KX [epBOUCTOYHUKOB — BblAe/IeHUA
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COCTaBMAMMX UX 371eMeHTOB (Kinn) B
BUIE OSKOMIOTMUYECKHX XapPaKTepHCTHUK
OTZeNbHBIX OfNEepalLMii M TeXHUUYeCKHX
CcpeacTB (n) pasAMuHBIX M-BIX TEXHO/IO-
IMYECKMX BOCCTAHOBMUTE/BHBLIX IPOLIeC-
COB, BMAIOIIMX Ha POPMHPOBaHKE i-TO
COMYTCTBYIONIEro TMPOAYKTa U C/1eA0Ba-
Te/IbHO Ha COOTBETCTBYIOUIVIO 3KO/IOTH-
YECKYI0 XapaKTePUCTHKY /MKBUAUPYE-
moit maxtel (Kj). [ocaeayioree orpene-
fleHVie B3aWMOCBS3el Mexay IoKasaTe-
ASMY  YKA3aHHBIX YpOBHeM (WaxThl U
[epBOMCTOUHMKA), a TaKXKe olpesene-
HYe B3aMMOCBSI3U SKOIOMMUeCKHX TOKa-
3aTerneit MepBOHCTOYHUKOB (Kimn) € 9KC-

r/yaTaloHHBIMU pakTopamu (1) (Ha-
NpYMep, YpOBeHb HapYIIeHHBIX 3eMellb
B 3aBMCHMOCTH OT (OU3UKO-TeXHHMUECKHX
CBOVCTB noapabaThiBaéMOro MaccHBa U
[p.) ABASETCS B KOHEYHOM cyeTe OCHO-
BOM KO/MMUYECTBEHHOIO BbIParkeHUs 3a-

sucumoctert Ki = fj(II). Hcnonssosa-
HYe TaKUX 3aBHMCUMOCTEM IpH YIIpaB/ie-
HUM 3KO/IOTMUECKUM YPOBHEM MMKBHI-
PYeMOM IIaxThl BK/IOYAaeT TIPOrHO3 H
TOC/IeAYIONINI €€ KOHTPO/Ib I10 KakKIAOMY
u3 parropos (K;) rocpeacTBoM MporHo-
3a 9KO/IOTMUYECKOrO YPOBHA IO 3TUM
dakTopaM KamkIOTO M3 MepBOMCTOYHM-
KOB (Kinn) orepalmu M TexHHYEeCKHX
CPe[CTB TeXHO/IOTMYEeCKOro Ipoliecca

(Lmn, Tmn), @ Tak:Ke OLIGHKM UX <BK/a-
aa» B obleM OazaHce 3KO/TIOTMUEeCKOro
UPOBHA /MHMKBUAWPYEMOM MIaXThl. Tak,
orpeneneHve BK/Aada OTAENbHBIX Tep-
BOMCTOYHMKOB B OOlleM OanaHce 3a-
IPSASHEHHMS IMAXTHBIX BOA MOMKET OCHO-
BhIBAaTbCA Ha aHaause (aKTHUECKOro
(HOpMaTMBHOrO) pacxoma U IOTpebrie-
HHYf CMA30YHBIX MaTepPUA/IOB Pa3/INYHbI-
mu Bugamu [1IO B 3aBHCUMMOCTH OT
YPOBHSI PEMOHTHBIX PaboT ImaxThl. Bo-
fiee BBLICOKMI YPOBEHb YITPAB/IeHUS CBf-
3aH C M3MeHeHHeM «BK/aJa» OTAeMbHBIX
[IEPBOVCTOUYHHMKOB B HYMKHYIO CTOPOHY,
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YTO CBfA3AHO C Y/IYUIIeHWeM 3KO/Iorhde-
CKHX TOKa3aTe/siel TeXHHMKO-TEeXHO/IOTH-
yeckoM 6ashl MAXTHOTO IMPOM3BOACTBA.
VYKazaHHOEe OCHOBBLIBAeTCS Ha BbISB/IE-
HUM, «Y3KHX 3BEHbEB» B TeXHO/IOTHue-
CKOM KOMII/IEKCe IIaXThl, OLIeHKe U KOH-
Tporie, yKe Ha 3Talle MMPOeKTa /MKBHIA-
UMM HauvHast ¢ T3, 3KO/MIOrM4eckoro
YPOBHSI KaXKIOTO M3 I[pearo/iaraéMbix
BUIOB TeXHOIOTMU W TexXHUKU (Kinn) ¢
LIe/IbIO ZI0Be/IeHMsl 3KO/IOTMUECKHX TTOKa-
3aTernell YKasaHHBIX 3BEHBEB (M COOTBET-
CTBEHHO 3KO/IOTMYHOCTH /IMKBUAMpPYe-
MO B LIe/IOM) 10 TPeByeMoro YpoBHS.
Pelienne BblllIeyKasaHHOM 3agaud C
rocneayioner OlLIeHKON 3dppeKTUBHO-
CTU TeXHOMOTMUEeCKHX PelleHUil U Tpuy-
MEHEHHe CpeaCTB [0 3KO/IOTMYECKOMY
dakTopy CBA3AHO C pPa3paboOTKOM 0606-
IIAIOMMUX aHA/TUTUUECKHX MOIe/Iei TMpo-
rHO3a KOHEUHBIX TEeXHHKO-3KOHOMHUeC-
KUX W 9KO/IOTMUYECKHX [TOKa3aTe/1el axT
B 3aBHCHMOCTH OT UX TMEpPBUYHBIX Iapa-
MeTpoB. Takve Moaenu AOMKHBI OCHO-
BLIBAaTbCH Ha yueTe B3auMMOCBf3ed pas-
MMMYHBIX 3BEHbEB MIAXTHBIX KOMIIICKCOB,
M MHOXKeCTBa BO3MOMHbBIX COUCTaHWM U
OVHAMMKM MX 3KCIVIYaTALMOHHBIX YC/IO-

it (I',G,L,T,0,dJ), uro obycnas-
MBaeTCs 3HAUUTEe/bHBIM PasHoOOpasy-
eM U HWHAVBUAYA/bHBIM XapaKTepoM
roc/1IeAHUX TPaKTHUYeCKU A8 Kaxkaou
maxThl. Takol MyTh pellleHys BOIpoca
3aTpyaHAETCs  HeAOCTaTOYHOCTBIO U
C/IOXKHOCTBIO cOOpa MpeaCTaBHUTE/IbHbIX
AaHHBIX.

[pyroii nyTh pellleHHs BblllleyKasaH-
HOTO BOIpOCa CBfA3aH C pPaspabOTKOM
VMUTALIMOHHON MoO/le/ld  TeXHO7IoTHhye-
CKHUX TIPOLIECCOB C YYeTOM 3KO/IoTHhye-
CKUX  (pakToOpoB,  obecreurBaolei
OLIeHKY KOHeUHBIX [TOoKa3aTesIel /15 KOH-
KpPeTHOM /TMKBUAMPYEMOM MLIaXxThl Ha OC-
HOBe; BOCIIPOM3BOACTBO AWHAMUKU YC-
IOBUM SKCIyaTallikd U B TIePBYIO Oye-
peab TMPUPOAHBIX; BOCIIPOW3BOACTBO, B



JlaHHbBIE MUPOBOT'O YPOBHS
AHanm3 UMEIONMXCS TeXHH-
YeCKUX pelIeHuH
Amnamz HUOKP

AHanu3 TeHJCHIHN

YPOBHS SKOJIOrHYe-
CKOTO MoKa3areJei
t-M NPOTHO3HOM
nepuose

\ 4 A
®dopmupoBaHUe z-r0 dopmupoBanue
BapHaHTa TPeOyeMoro

R-ro Bapuanra
BBIJIENAEMBIX Pe-
CypcoB

®dopmupoanue d-ro
BapHaHTa CTPYKTYPBI
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TEXHOJIOTHYECKOTO |
KOMIUICKCA U OpraHu-
3aIuy paboT mo m-
TOM IaxTe
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ITo oTpacnu B 1ieaom

Amnanus JAHHBIX, BKIIOYaIHE KOHTPOJIb JOCTUKEHHUSA 3aJaHHOTO YPOBHS DKOJIOTHYECKUX
MoKasaTesiell ¢ BBIABICHHEM «y3KHX MECT)» M OLEHKO! TpeOyeMOil BEITMIMHbI H3MEHEHHS B
t-M IIPOTHO3HOM Iepro/e i-ro mokasarens Ak

[Iporuo3 skoio-
THYECKHUX ITOKa-

OlrieHKa IPUEMIIEMOCTH pe-

3YNBTATOB C yUETOM: ATpErHpOBaHHe JaH-
3areneii o m-i -IOCTIHKCHUEM 33J[aHHOTO HBIX 110 J-My ZHaMaso-

I maxre o) YpOBHS dKONOTHYECKNX MOKa- 5| HY YCIOBHH H OTpacin
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; . i i 3arenei;
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* HO-TEOJIOTHYECKUX H paccmarpu- HOJIOTUYHCKO- %’3]_}’1’ 5 CTH pe3syNbTaToB
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~ TIPUSTHIA
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0 COBOKYITHOCTH 9KOJIOTHYECKHX [MOHMPOBAHHS TEXHHKO-TEXHOJIOTHIECKOTO KOM-
nokasareseit TUIeKCa IIAXThI
K =k, .X,..)
A
IaxTHbIii GoHT <

Puc. 1. anHHHHHaHbHaﬂ CXeMa OLUEeHKH H VIIpaB/IeHHA 3KO/IOrHYeCKHM YpPOBHEeM LIaXxT




[MPOM3BOACTBEHHOM M  3KOIOMHUECKOM
aCreKTax, 3KCI/IYaTallMOHHBIX PeKHMOB
PYHKLIMOHUPOBAHUST  TEXHHUKO-TEXHO/IO-
IMYECKHX KOMITIGKCOB C Y4ETOM B3au-
MOZICHCTBUS PAa3/TUUHBIX 3BeHbEB MIAaXThl
1 dakTopa BpeMmeHH; (popMHUpPOBaHUE
MMPOU3BOACTBEHHBIX W 3KO/MOTHYECKHX
roKasaTesneit MaxThl C YUeTOM B3auMO-
CBsI3M ee 3BeHbeB. Kcrmonb3oBaHue Ta-
KOM Mozeny, TMOMUMO OLIGHKH 3KO7IO-
TMYHOCTY KOHKPETHO B3ATOM INAXTHI,
[03BO/IIeT, Ha OCHOBE HaKOIVIeHHS U
rnocneayionero  o6o6ieHNs  AaHHBIX
MAIlMHHOTO 3KCIIepHUMEHTa, COOTBETCT-
BYIOLIMX Pa3/IMYHBIM BapUaHTaM coye-
TaHWUS MHOXKECTB [epPBUYHBLIX IapaMeT-

poB maxt (II), omnpeaenvuts obume,
ANs OTAeNbHBIX AWAra30HOB YC/AOBHI
SKCII/IyaTalliy, 3aKOHOMEPHOCTH H3Me-
HEeHUsl 3KO/IOTHUECKUX, ITPOH3BOACTBEH-
HbIX M 3KOHOMMUECKHX T[lOKasaTesei
IIAXT, YTO OCOOEHHO BaxKHO ITPH /IMKBU-
AL [aXThl.

[pyrvM BOITPOCOM, TPEOVIONIMM CBO-
ero pelleHus], SIBISETCH 3KOHOMHUECKOe
BbIpazkeHue yiiepta, HAaHOCHMOIO 3KO-
noruyeckort U coumanbHor cpene. Oa-
HMM U3 IyTel pelleHrsl AaHHOrO BOMPO-
ca SIB/ISeTCA WCIIONb30BAaHKE HMMEIONIHXCH
HOPMATUBHBIX [aHHBIX TI0 OLIEHKe AaH-
Horo viepGa. Tak Harpymep, B COOT-
BeTCTBUH (42), moacyeT BeMMUMHbI Yliep-
0a OT 3arpssHeHUst aTMOCEPh OKKUCHIO
yraepoaa (CO), yraesomopoaom (CH),
ORHCHIO a3oTa (O) MpousBoauTcs B BUZE:

Y=yo M,

rae y — KOHCTaHTa, YHC/IeHHOe 3HaueHHe
KOTOpPOM OrpenensieTcss s Kakaoro
KOHKPETHOrO  WCTOYHMKA  BBIOPOCOB
(py6., yca. T. BIOpOCa); ¢ — roKas3artesb
OTHOCHTe/IbHOM OIMacHOCTU 3arps3HeHHs
BO3AYXa, OMNpesenseTcs B 3aBUCHUMOCTH
OT XapakTepa TeppuTopun (6e3pa3mep-
Has Be/lMurHa); M — npuBeseHHas Mac-
ca BBIOPOCOB B YC/TOBHBIX eAMHHLIAX:

M= ZAimi

rae A rIoKasaTenb OTHOCUTE/IbHOM
BPeaHOCTH BelllecTBa

(Aco = 17 ACH = 17267
A, = 41,1 yea.t/1)

m; — Macca roZI0BOro BeiOpoca MprUMecu
i-ro BUza.

MozxkeT ObIThb MpeanoxkeH a/lbTepHa-
TUBHBIA TYTh (POPMUPOBAHMUA YKas3aH-
HbIX AaHHBIX, KOTOPbIM CBsI3aH C aHa/u-
30M (PaKTUYECKUX AaHHBIX IO KaXKaOMy
paccMatpuBaeMoMy  OOBeKTY  (Harpu-
Mep, mTpadbl, BhII/IaYMBaeMble IHaxTOM
WA PpervoHa/IbHOW  aAMHMHUCTpaLlven
Hace/neHHIO, 3a CHIKEHHe YPOXKaNHOCTU
ro7siel, KOMIIeHCALMIO 3a HapylleHue
6vocdepsl). [lpu sToM MOryr GbITh MC-
TO/1b30BaHBI TaKKe 3KCIIePTHbIE OLICHKH.
AHaziornyHble BOITPOCH PellaioTCs MPH
OLIeHKe COLMa/IbHOrO yiepba.

VYcnoBHble ob603HaueHusa: K — 3a-
OaHHBI YpOBeHb [IOKa3aTesld Ha t-#
TIPOTHO3HbBIN MepHroa;

Kio — hakTrueckuii ypoBeHb ITOKa-
3aTessi B tg 6asrCHOM Mepuoae.
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