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CosdaHue HOBbIX U COBepuIeHCmBosaHue Cy-
wecmsyrouux cnocobog u cpedcme obecneyeHus
MEeXHOM02UYECK020 npouecca 11ecoceyHbIX pabom
HEBO3MOXHO 63 KOMNIEKCHOU OUEHKU UX hpume-
HeHus. Lenb Hacmosiwe20 uccnedosaHusi — pas-
pabomamb cucmemy OUEHKU NPUMEHEHUs CNnoco-
608 U cpedcms mexHOMo2U4ECK020 0becneyeHus
necoceyHbix pabom. lpu oueHke aghhekma 8 Ka-
yecmee nokasamenel pecypcog bepym ux yoenb-
Hble 3HayeHus, npedcmaenslWUe Konu4ecmeo
pecypcos, pacxodyembix Ha 8bINOIHEHUE eQUHUUbI
npodykyuu. KayecmeeHHoe UChOMIb308aHUe pe-
cypcos Heobxodumo docmueamb HE MOJLKO C NO-
3UYUL MUHUMU3AUUU, HO U C nO3uyull UX NOMIE3HO-
cmu. [lpu 8bINOHEHUU MEXHOI02UYECKO20 Npo-
yecca 1ecoceyHbIx pabom pecypcbl NOIE3HO pea-
Nu3ylomcs 80 8pemMs HenocpedCmeEeHH020 KOH-
makma paboye20 060pydosaHus MawuHbI ¢ Ope-
8ecuHoll npu ee obpabomke u nepemeweHuu. B
cmambe npumeHeHa memoOuka uccnedogaHusi no
onpedeneHur0 MUHUMyMa 3HaqyeHull yoesbHbIX no-
ka3amenel pecypcog u Makcumyma nonesHol 0o-
71U ux 3ampam. B amoli cesisu obbekmamu uccne-
0ogaHusi si8NAOMCS nokasamesnu 3ghekmugHo-
CMU UCNOMb308aHUS PECYPCO8 1ECOCEYHbIX pabom
U nokasamesu 3K0/1020-1eC0800CMBEHHOU OUEH-
Ku. [MpedcmasneHa KOMNNEKCHas OueHKa 3ghGhex-
mugHOCMU npuMeHeHusi cnocobos u cpedcms
MEeXHOM02UYeCcKo20  0b6ecneyeHusi  1eCOCEYHbIX
pabom e cxemamusuposaHHom eude. OUeHKy -
(heKmuBHO20 UCNOb308aHUS pecypcos npedna-
2aemcs 8bINOHUMb 8 08YX HanpPaeeHusix — Ko-
JIUYECMBEHHOM U KayecmeeHHOM. Passumue Ko-
JIUYECMBEHHOU OUEHKU 8 YUCEHHbIX 3HAYEHUSIX
HanpaesieHo 8 CMOPOHY MUHUMU3Aauuu, a Kade-
CMBEHHOU OUEHKU 8 CMOPOHY MaKcumu3ayuu.
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9OK0/1020-16C0800CMBEHHasT OUEHKa Makxe 6bl-
nonHsemcs e 08yx HanpagneHusix. OHa socnpous-
800UMCS C NOMOWbI0 O2paHUYeHul, Haknadbigae-
MbIX Ha npumeHeHue cnocobos U cpedcms, noka-
3amesiu KomopbIX UMelom pa3Hoe HanpasfieHue
passumus. PaspabomaHa cxema OUEHKU 3gpghek-
mueHOCMU npumMeHeHust cnocobos U cpedcms
MEeXHOM02U4ecko20  0becneyeHusi  11eCOCeYHbIX
pabom U Ha ee ocHose npednoxeHa Modesnb OaH-
Hol cucmemb! ouyeHKku. ObbekmugHOCmb cucme-
MbI 3ghghekmusHOCMU NpUMeHeHuUss ¢cnocobos U
cpedcme sagnsemcs 6a3oll  KonuyecmeeHHoU U
KayecmeeHHoU OUeHKU pacxoda pecypcos, 3ampa-
yusaeMbIX Ha BbINOTHEHUE MEXHOI02UYeCKo20
npouecca n1ecoceyHbix pabom 8 pamkax cobnode-
HUSI 3K0I1020-716C0800CMBEHHbIX mpebosaHul.

Knroyeenle crnoea: necoceyHble pabomsl, Ko-
JIUYECMBEHHas OUEHKa, KayecmeeHHas OUeHKa,
3eKkmusHOCMb.

Creation of new and improvement of existing
ways and means of ensuring technological process
of logging operations is impossible without complex
assessment of their application. The purpose of the
research was to develop the system of the as-
sessment of application of the ways and means of
technological support of logging operations. At an
effect assessment as indicators of the resources
are taken their specific values representing the
quantity of the resources spent for performance of
a production unit. High-quality use of the resources
needs to be reached not only from minimization
positions, but also from the positions of their use-
fulness. When performing technological process of
logging operations the resources are usefully real-
ized during direct contact of working equipment of
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the car with wood at its processing and movement.
In the study the technique of the research on the
definition of minimum of values of specific indica-
tors of the resources and maximum of useful share
of their expenses is applied. In this regard the ob-
jects of the research are indicators of the efficiency
of using the resources of logging operations and
indicators of ecological and silvicultural assess-
ment. The complex assessment of the efficiency of
application of the ways and means of technological
support of logging operations in schematized model
is presented. The assessment of effective use of
resources is offered to be executed in two direc-
tions: quantitative and qualitative. The development
of quantitative assessment in numerical values is
directed towards minimization, and quality standard
is towards maximizing. Ecological and silvicultural
assessment is also carried out in two directions. It
is reproduced by means of restrictions of the ways
and means imposed on application which indicators
have different direction of development. The
scheme of the assessment of the efficiency of ap-
plication of the ways and means of technological
support of logging operations is developed and on
its basis the model of this system of an assessment
is offered. The objectivity of the system of efficiency
of application of the ways and means is base of
quantitative and quality standard of an expense of
the resources spent for the performance of techno-
logical process of logging operations within the ob-
servance of ecological and silvicultural require-
ments.

Keywords: logging operations, quantitative as-
sessment, quality standard, efficiency.

Beepenune. CosgaHne HOBbIX 1 COBEPLLEHCTBO-
BaHWe CyLLeCTBYHLWMX CnocoboB v cpeacts obec-
NeYeHNs TEXHONOMYECKOTO NpoLiecca NecoCeYHbIX
paboT HEeBO3MOXHO 6e3 KOMMIEKCHOW OLEHKM WX
npumeHeHns. Kak nokasblBaeT aHanu3 HayyHo-
npakTuyecknx pabot [1-5], Hanbonee 06BEKTUBHO
OLLeHKY [iaeT cucTeMa nokasatenen, oTpaxatowas
3aTpaTbl OCHOBHbIX PECYPCOB Ha BbINOMHEHWE
npotecca.

Lene uccnepoBaHus. Paspabotatb cuctemy
OL|EHKN NMPUMEHeHUs cnocoboB M CPeacTB TEXHO-
nornyeckoro 0becneveHns NecoceyHbIx pabor.

MeToab! U pe3ynbTaTthbl UccnegoBaHus. pyu
oLeHke apdpekTa B kayecTBe nokasaTenemn pecyp-
coB bepyT X yAenbHble 3HAYEHNS, NPeaCcTaBnsto-

LiMe KOMWUYECTBO PeCcypcoB, PacxodyeMblX Ha Bbl-
NOMHEHNE eauHNLbI NPOAYKUMM. 3TO OTHOLLEHME
nokasarternei OCHOBHbIX UCMOMb3YeMbIX PECYPCOB K
Hambonee BaxHOMY NoOKasaTento, OTpaxatoLiemy
TEXHOMOTMYECKNE, TEXHUYECKNE U SKCMyaTaLMOH-
Hble CBOWCTBA MPUMEHeHUs CnocoboB U CpefcTB
obecneyenus TexHonorudeckoro npouecca (T).
Hanbonee otBeyaeT gaHHOMY TpebOBaHMIO Yaco-
Bas NPOU3BOANTENBHOCTb 1 TEXHUYECKUX CPELCTB
ans obecneyeHns NecoceyHbIx pabor.

Vcxoos M3 NOCTOSAHHOM 3KOHOMUW WCMOSb30Ba-
HWS pecypcoB, Heobxoanmo, 4ToObl 3HaYeHus
[aHHbIX NOKa3aTenen CTPEMUINCL K MAHUMYMY

gi= Ci/l = min, (1)
roe gi — yOenbHbIW nokasaTenb 3aTpar i-ro pecyp-
ca; eduHuua usmepeHusi pecypca / mM3; Cj — nokasa-
TeNb HaTypanbHOW BENWYMHBI -r0 pecypca, 3aTpa-
4MBAEMOrO Ha BbINOMHEHWE eANHULbI MPOAYKLMK q.

Mokasatenb Cj npu UCMOSb30BaHUM OTAESNbHbIX
pecypcoB MOXeET ObITb NMPEeACTaBneH Credywmmu
eaVHULAMN U3MepeHus: aHeprn — kBT-y4, Tpyda —
yen-y, huHaHcoB — py6., MaTepuanos — kr. Pecypc
COpTUMEHTONOABOPLLYMKA B AAHHOM Chyyae — Mo-
TOYack!.

[PON3BOAUTENBHOCTL  MaLUWHbI  (KOHCTPYKTUB-
Hasl, TeXHW4eckas, 9KCnnyaTauuWoHHasi), KoTopast
onpeaensieT KONMWYeCTBO eAuHWL, NPO4yKUMM, Bbl-
paboTaHHOI 3a eauHULly BpemeHn (M3 / v)

M=q/ty,
roe fy — Bpems paboyero uukna.

KayectBeHHOe W1Cnonb3oBaHWe pecypcoB Heob-
XOAMMO [OCTMraTb He TONMbKO C MO3WLMIA MUHUMW-
3auun, HO U C Nosuuui mx nonesHoctu. MNpu Bbl-
MOMHEHUN TEXHOMOMNYECKOro MpoLecca necoceu-
HbIX paboT pecypcbl MOME3HO peanu3ylTcs BO
BpPeEMS HEMOCPefCTBEHHOrO KOHTaKTa paboyero
060opyaoBaHMa MaLLKHbl C APEBECHUHON Npyu ee 06-
paboTke 1 nepeMeLLeH.

[1ns BbISBNEHWUS NONE3HOM JONK 3aTpaTt pecyp-
COB BOCMOSIb3yeMcs KO3pPULMEHTOM 3hPeKTUB-
HOCTM MCMONb30BaHUs pecypcoB. MNpu aToM Heob-
X0auMMo, 4TOObl 3HAYeHWs [LaHHOro nokasatens
CTPEMUIUCH K MaKCcUmMyMy

ni= Cnoni/Ci, nmn n;i= 100 Crioni/ CiB % - makx, (2)
rae ni — Ko3huuneHT aeKTUBHOCTU UCTOSb30-
BaHus /-ro pecypca; Crioni — NONE3Hble 3aTpaThl i-ro
pecypca.

[Mpy BOCTWKEHUM MUHUMYMA 3HAYEHWUI Yyaerb-
HbIX MOKa3aTenei pecypcoB (2) N Makcumyma no-
nesHon gonum ux 3atpat (2), npu BbInonHeHun T,
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Tpebyetca cobniogeHne 9KOMOMMYECKUX M neco-
BOACTBEHHbIX OrPaHMYEHU Ha MCMOMb30BaHWE
cnocoboB ¥ cpeacTs. [N OLeHKN AaHHbIX OrpaHu-
YeHWA HeobXoaMMO MPUMEHEHME MoKa3aTenewn,
OTpaxaroLmx 9KOrOoro-necoBOACTBEHHbIE TPe6o-
BaHUS K B3aUMOAEUCTBUIO NECOCEYHbIX MaLLWH
necHoi cpefpl [5-7].

Ha pucyHke npegcTaBneHa CTpykTypa KOM-
NIEKCHON OLEHKN 3(h(PEKTUBHOCTU MPUMEHEHMS
cnocoboB 1 CpeacTB TeEXHONorndeckoro obecneve-
HWS necoceyHblx paboT. OHa cocTOMT U3 ABYX B3a-

MMOCBSI3aHHbIX NoacucTeM 3d(PEKTUBHOCTU WUC-
nonb30BaH1s pecypcoB n 9KOmMoro-
NEeCOBOACTBEHHON OLeHKU. Komnnekc OLeHOYHbIX
nokasarternei orpaHuyeHus NpUMeHeHNs cnocobos
W CpedcTB, COrMAacCHO PUCYHKY, COOTBETCTBEHHO
UMeEeT crieaytoLmin obLmin Bua:
b1, b2 ... bn-1, b k1, k2 ... Kn-1, Kn . (3)
Kaxablil nokasaTtenb orpaHU4eHnin, BXO4AWMIA B
Komnnekc (3), umeeT cobBCTBEHHOE MO 3HaKy 9KC-
TpemanbHoe 3HayeHue.

padoT Dy

CucteMa oneHKH 3ddeKTHEHOCTH IIPHMeHeHHS CIIOC0o00R
H CPEelCTB TeXHOJOTHYECKOTO OGecredeHus JIecOCedHBIX

1. ITopocucTeMa
D¢ eKTHEHOCTE HCIIONB30E AHHA PECYPCOB

2.IloocucTeMa
DKOIOT0-IeCOBONCTECHHAR: OIeHKA

KonugectEennag
oueHka 3pQeKTHE -

KadecTRennas
onenka 3¢ dexTur-

OrpasH4eHHd IIpH-

OrpaHHYeHHI TIpH-
MeHeHHs CIOocoOOB

MCHCHHA CpPCIOCTE

g = Ci /A1 > min 0 = C; AT - max

HOCTH HCIIONB2O — HOCTH HCIIONBE30 - || TEXHOJIOTHYSCKOT O TeXHOIOTHYSCKOT O
BAHHA PECYPCOB BaHHA PECypCOB obecredenma o0ecrieyeHU
C,Cy ... Cop C, He Mo o it Ha br. bz - bl bn ki ko - kns kn

Hanpaenenue Hanpaenenue Hampagsnenue Hanpasnenue
| | pa3zBUTHA | | pazBHTHA | | pazBuTHA | | pasBHTHA

bi— mini-maxi k; — mini-maxi

HaxnmanrieaeMmeie Haxnanesieaemeie
OTpaHHYEHHA OrpaHHYeHHA
<
g = [gds e =[x

HaxmansieaesMeie HaxmanesieaeMeie
OTpaHHYeHHA OTpaHHYeHHA
T bi1 Z=[bi] 5 T ki = [k g
bo = [bi]s ko= [k
[bi]z<bs<[b]zs [k z= ka=[k]z

CmpykmypHasi cxema cucmembl OUeHKU 3ghghekmugHoCMU npuMeHeHus cnocoboe u cpedcms
MEeXHOM02U4ECK020 0BeCneYeHUs 1eCOCeYHbIX pabom

OueHKy 3athdeKTUBHOMO 1CMoNb30BaHNUs pecyp-
COB MpepriaraeTcs BbINOMHATL B [BYX Hanpasre-
HWSIX — KONMWUYECTBEHHOM W KayeCTBEeHHOM. Pa3Bu-
TUE KOSIMYECTBEHHOWN OLEHKM B YUCTEHHbIX 3HaYe-
HWSIX HanpaBneHO B CTOPOHY MUHUMM3ALWW, a Ka-
YECTBEHHOW OLEHKN — B CTOPOHY MaKCUMM3aLuu.
MMpu 3TOM HaknafgblBaeMble OrPaHUYEHNS LOSMKHbI
COOTBETCTBOBATb BEPXHEMY [gils U HWXHEMY [NiH
[OMYyCTUMBIM Npegenam.

OKOIOro-necoBOACTBEHHAA OLEHKA TaKkKe Bbl-
nonHsieTca B fByX HanpaeneHusx. OHa BOCMpOM3-
BOAWTCA C MOMOLLBIO OrpaHUYEeHU, Haknagbliae-

MbIX Ha NpUMeHEeHMe cnocoboB 1 CpeacTs, Nnokasa-
TENW KOTOPbIX UMEIOT pas3Hoe HanpaBneHue passu-
M. OHM MOTYT UMETb OrPaHNYEHMS Kak C BEPXHUM
[bils, [kils, TaKk n ¢ HkHUM [bilH, [kl BONYCTUMBIMM
npegenamu, a Takke M3MEHSATLCSA B AnanasoHe K-
MeHeHWs gonycTumblx npeaenos [bik < biz < [bils,
[kilH < kis < [kils.

Ha OCHOBaHWM CTPYKTYpHOW CXEMbl CUCTEMbI
OLEHKN 3H(PEKTUBHOCTY NPUMEHEHNSI CrOCODOB U
CpeacTB TEXHOMOrMYeckoro obecneyeHms necocey-
HbIX paboT NpeanoxeHa MogeNb ee peanuaauum
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gi=Ci/l = min;
Ni= Crioni/ Ci = max;

am=

b1, bz ... b1, by = mini-maxi;
ki, kz ... kn-1, kn = mini-maxi.

[MonyyeHue 3HayeHW nokasaTenen [OMKHO
NPOUCXOANTb MPW BbINOITHEHUM TEXHOSOTMYECKOrO
npouecca ¢ rapaHtuen obecrneyeHus 3aaaHHOro
obbema BbIOOPKM APEBECUHBI C AensHkn Vs B CO-
OTBETCTBUM C HWKHUM [V] 1 BEpXHUM [VB]s foNy-
CTUMbIMM Npesenamu.

MpuBeaeHHas Moaenb OObeaMHsSET nokasaTe-
NN, KOTOpble OTPaXarT KOMMYECTBEHHbBIN U Kaye-
CTBEHHbI Pacxof 1Crnorb3yemoro pecypca Ha Bbl-
NOSHEHWE eauHUUBl TroTOBOWM npogykuwu. [aet
npeactaeneHe 06  3KONOro-NecoBOACTBEHHOM
YPOBHE BbIMOIHEHNS TEXHONOTMYECKOro npoLecca.
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