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Annomayus. Jlannas pabora siBISICTCS 3aBEPIIAIOLICH B Psijie CCIESOBAHUH, MTOCBSIICHHBIX
mpobIieMe COPTUPOBKH OpEBEH 10 TOJIIUHE TpU (POPMUPOBAHUH PACITUIIOBOYHBIX HAPTHIL C
OIITUMAJILHBIM T10{00POM MHUJIOBOYHHUKA 10 TPYyIIIaM JuaMeTpoB. PaHee monyueHbl MaTeMa-
THUYECKHE MOJICIIH, CBSI3bIBAIOIIIE XapAKTEPUCTUKU OpPEBEH U MPOIECCOB MX PACKpOsi ¢ 00b-
€MHBIM BBIXOJIOM ITHJIOMaTEePUANIOB M PEHTA0CIbHOCTHIO JIECOIMIBHOTO Npennpusitus. Pa3pa-
0OTaHbl aJITOPUTMBI M TIPOrPAMMbl MIMUTALMOHHBIX HUCCJICI0BAHMIT TIpoliecca MPOU3BOICTBA
MTUJIOMATEPUAIIOB C BOCIIPOM3BEACHUEM CIIy4aiiHOW N3MEHYMBOCTH Pa3MepoB U (pOPMBI pac-
MUIIMBAEMbIX OPEBEH, a TAKKe CIy4alHOr0 MX CMELICHHsI OTHOCHTENILHO IEHTpa MOoCTaBa
nuil. B kadecTBe KpUTEpHsi ONTHMAIBLHOCTH MPUMEHSIETCS PEHTA0CIbHOCTD JIECONMILHOTO
MIPOM3BOJICTBA, B KAYECTBE KOHKYPHUPYIOLIETO IOKa3aTessi — 00bEMHBIN BBIXOJI ITHJIOMaTepHa-
710B. JIpoOHOCTH COPTUPOBKH OPEBEH MO TOJIIUHE UCIIOIb3YETCs KaK yrpaBisemMas ONTHMH-
3upyeMast epeMeHHasl, a AJUIMITUYHOCTh, KPUBH3HA M CMELICHHOCTh OTHOCUTEIIBHO LIEHTPA
1ocTaBa MW YYUTHIBAIOTCS KaK CiydaiiHble memaromume (aktopsl. PaccMarpuBas OpeBHO
Kak Ha0Op KOPOTKMX CEKIMH, HAHW3aHHBIX HA M30THYTYIO OCb, IMUTHPOBAIH IIPOLIECC €ro
pacrioBKy (OBUTH B3ATHI CIy4YailHBIE XapaKTepUCTUKH (opMmbl U pa3smepa). B pesymbrare
OIIpe/ieieHbl 3aKOHOMEPHOCTH HW3MEHEHHUs! d(P(PEKTUBHOCTH JIECOMMILHOTO MPOU3BOICTBA
[IPY BapbUPOBAHUH TOJILUHBI, KPUBU3HBI, SJUTUIITHYHOCTH U CMEIEHHsI OPEBEH OTHOCHTEIIb-
HO IIEHTpA M0CTaBa IMUJI. YCTAHOBIIEHO, YTO MPH PACHHIOBKE ONTHUMAJIbHBIM ITOCTABOM O]l
HOBPEMEHHOE BIMSHHUE CIyYalHBIX (hakTOpOB (popMBI OpeBHA W TOYHOCTH €T0 Oa3HMPOBAHUS
ocabisieT 3aBUCMMOCTh 00bEMHOT0 BBIXO/Ia TUJIOMATEPHAIIOB OT IPOOHOCTH COPTHPOBKH MO
3aKOHY, KOTOPbIil OJIM30K K TEOMETPHYECKOMY CYMMHUPOBAHUIO OT/ICIbHBIX BIUSHUH. DakTo-
PBI ¢ GOITBIITMM BIUSIHHEM TPAKTHYECKH TTOTIOMIAIOT (aKTOPBI C MEHBIITHM. JIOMHHUPYFOIITHM
Cpellu HUX SIBJISICTCS KpUBH3HA OpeBHA. sl HEONTUMAJIBHBIX TIOCTABOB IPU OJHOBPEMEHHOM
BIIMSIHUM TPEX PACCMOTPEHHbBIX (DaKTOPOB OOBbEMHBII BBIXO[] MMIIOMATEPUAIIOB TPAKTHYECKH
HE 3aBUCHUT OT JPOOHOCTH COPTUPOBKHU OpeBeH mo Toimmuue. [Ipu pacnminoBke OpeBeH ¢ ne-
(bexramu GopMbI HEONTUMAIIBHBIMHU ITOCTaBAaMK Ha 000PY/I0BAHUH C HECOBEPIIEHHOM CHCTe-
Moii 6a3UPOBaHUsI UX COPTUPOBKA IO TONIIMHE KaK ClIOCO0 MOBBIIICHHS 00bEMHOTO BBIXO/A
MMAJIOMaTepHaIoB He MMeeT cMbicia. CiydaliHoe BapbHpoBaHUE (GOPMBI OpEeBHA M TOUHOCTH
€ro [EHTPUPOBAHUSI, & TAKIKE OTKJIOHEHHUE MapaMeTPOB MOCTABOB OT ONTHMAIIbHBIX BbI3bI-
BaeT YMEHBIIICHHE ONTHMAILHOU ApoOHOCTH moadopa OpeseH mo TommuHe ¢ 20 10 30 MM.
IIpuuem, yem OOJIbIIEE YHCIIO XapaKTEPUCTHK (HOPMBI U Oa3MpOBaHUS OpEBHA OTKIIOHSET-
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Csl OT WJICaNIbHBIX 3HAYEHUI M yeM OOJIbIIe 9TH OTKJIOHEHUS, TEM aKTUBHEE ONTHMYM Jpo0-
HOCTH COPTHPOBKM OpEBEH 10 TONIIMHE CMENIaeTcs K 3 U Oosiee 4eTHBIM auamerpam. [lpu
MOATOTOBKE MHUJIOBOYHOTO CHIPhSI K MACCOBOM PACIMIIOBKE C HCIOIB30BAHUEM COBPEMEHHBIX
TEXHOJIOTHI 1 000pYIOBaHUs C )KECTKMMH IOCTaBaMH OpeBHa 11e1ecoo0pa3HO COPTUPOBATH
M0 TONMIIMHE Yepe3 2 4eTHbIX auamerpa. [Ipu ciydaitHOM OJHOBPEMEHHOM BapbUPOBAHUH
SJUIMITUYHOCTH CEUCHUI OpEBEH CO CPEAHUM 3HAYCHUEM 6 MM, MX KPHBU3HBI CO CPEJIHUM
3HauenueM 0,25 % ¥ cMeleHust OTHOCUTENBHO IIEHTPA IT0CTaBa ITUJI CO CPEAHUM 3HAYCHUEM
10 MM ONTUMAaJILHOM SBIISIETCSI COPTHPOBKA MTUJIOBOYHOTO CHIPBSI Yepe3 3 YETHBIX AUaMeTpa.
s yumuposanus: Orypuos B.B., Kapruna E.B., Marseepa 1.C. Ontumuzanus 1poOHO-
CTH COPTHPOBKH OpeBeH 1o auametpy // U3B. By3oB. JlecH. xypH. 2021. Ne 1. C. 150-158.
DOI: 10.37482/0536-1036-2021-1-150-158

Krouesvie cnosa: OpeBHO, SIUIMITUYHOCTh, KPUBH3HA, Oa3MpOBAHUE, COPTUPOBKA, JPOO-
HOCTb, PACIIHJIOBKA, pEHTa0CIbHOCTb.

Beeoenue

Ha mpotskeHun JecsTKOB JIET B MAaCCOBOM KPYIHO-IIOTOYHOM JIECONUJIEHUH
HEpelIeHHOH ocTaercsi npodsemMa (HOPMHUPOBAHHUS ONTHUMAIBHBIX PACHHMIOBOYHBIX
naptuii O6peseH [2, 9]. KitoueBsIM BomipocoM 37ech sSIBIsieTCs oA00p MHIOBOYHHKA
no rpynnam tonuuH [1, 3—-8]. Oxunanocs, 4To ocTpoTa Bompoca OyJeT aBToMaTu-
YEeCKHU CHATA MPH MEPeXo/ie JIECONMICH!S Ha TOJIOBHOE 000PyJO0BaHUE C aBTOMATH-
YeCKUM T€HEPHPOBAHHEM ITOCTaBOB (THOKHMX mocTaBoB) [8, 10]. Ognaxo 3TOTO HE
npoucxoaut [ 11-24], mMOCKOIBKY UCTIONB30BaHNE THOKUX ITOCTABOB 0€3 COPTHPOBKHU
OpeBeH 1O JuaMeTpaM NPUBOAUT K PE3KOMY YBEJIMYECHHUIO OJHOBPEMEHHO BBIpada-
THIBAEMBIX CEYEHHH. DTO B CBOIO OYEPEAb BBI3BIBACT JIABUHOOOPA3HOE HapacTaHUE
3aTpar Ha BCeX MOCIEeNYIOIINX dTanax NPOU3BOACTBEHHOTO MPOIIecca JIECOMUIBHOTO
npeanpustus. [loaToMy Halei HenbIo cTajio onpeieIeHne ONTUMAILHON IPOOHOCTH
COPTHUPOBKHU OPEBEH IO JUAMETPaM B JIBa dTamna. B manHO# paboTe paccMaTpruBaloT-
Cs1 JKECTKHE IIOCTABbI, KOTOPBIE HE NPENyCMaTPUBAIOT UX aBTOMAaTHYECKYIO I'eHepa-
LU0 [UIs OpeBHA TEKYILEH pacluIOBKH, B JalbHeieM OyayT pacCMOTPEHbI THOKHE
noctasbl. B KauecTBe KpUTEpHsl ONTHMHU3ALMK UCIIOJIB3YETCSl PEHTA0EIbHOCTD Jie-
COIMWJIBHOTO MPEANPHUATHUS, B Ka4eCTBE NYOIHPYIOLIETO KPUTEPHUSI ONTUMH3ALUU —
00BEMHBII BBIXO]] TMJIOMaTEPHAIIOB.

Panee HaMu npencTaBieHbl MaTeMaTUYECKass MOAEIb PEHTA0EIbHOCTH JIECO-
MNUJIBHOTO NPeAnpUaTHs [3] U anropuTMbl UMUTALMOHHBIX MUCCIICIOBAHUM HpoLecca
[IPOM3BOACTBA MMJIOMATEPHAJIOB C YUETOM CIIyYalHBIX XapaKTEPHUCTUK (POPMBI paciiu-
nuBaeMoro nunaoBouyHukKa [4]. MccnenoBano [9] BnusiHue CIy4aiiHBIX XapaKTEPUCTHK
(hopMBbI THIIOBOYHMKA (JUTMITUYHOCTH U KPUBHU3HBI), & TAKXKE CaMOIPOU3BOIBHOTO
€r0 CMEIIIEHHUS] OTHOCUTENIFHO OCH TTOCTaBa Ha 0OBbEMHBIN BBIXO/I ITMJIOMATEPHAIIOB 1
PeHTa0eNbHOCTD UX Npou3BoAcTBa. CiIeayeT OTMETUTD, YTO B IPEABLAYIIUX padoTax
BIIMSIHUE CITyYalHBIX XapaKTEPUCTHK OPEBEH U MPOLIECCOB UX PacKpost Ha 3 dexTus-
HOCTB JIECONMJIBHOTO NPON3BO/ICTBA pacCMaTPHUBAIMCh aBTOPAaMU 0 OTAEIbHOCTH. B
JAHHOM paboTe UCCIeyeTCsl COBOKYITHOE BIMSTHHUE 3THX (HaKTOPOB.

Obvexmbl U Memoowbl UCCAEO0BAHUS

Jns onpeneneHust BIUSHUSA IpoOHOCTH ToaOOpa OpeBEH MO TONIIMHE MPH
(opMHpPOBaHMU PACHWIOBOYHON HApTHM HA I0Ka3aTeld pPabOThl JIECONMUIBHOTO
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MPENPUATHST TPUMEHSETCS METOI UIMHTAIlMOHHOTO MojenupoBanus. [IpuHumMaer-
Csl, YTO DIUIMIITUYHOCTh, KPUBHU3HA U TOYHOCTH 0a3upoBaHUsi OpEBEH U OpyCheB sIB-
JISIFOTCS CIYYallHBIMU XapaKTEPUCTHKAMU C HOPMAJbHBIM 3aKOHOM pacrpe/ieieHusl,
a TOJNMIIMHA OpeBHA MOTIMHICTCS 3aKOHY PaBHOBEPOSATHOTO pacmpeneneHus. O0bem
pacnmiioBo4HO#M naptum cocrasisier 1000 OpeseH.

MarvHHBIH SKCIIEPUMEHT TMPOBOJAUTCS Ha PACHIIIOBOYHBIX MAPTUSAX THIIO-
BOUYHHUKA pazmepamu 22 cM / 5,5 M ¢ HCII0JIb30BaHUEM CJICAYIOLIUX MOCTaBOB: 4 (25 —
150 —25; 25 —50/3 — 25 ¢ TeopeTrueckuM 00beMHbIM Bbixozom 60,21 %); 5 (25/2 —
100-25/2;25-50/3 — 25 ¢ o6pemMHBIM BEIXOZIOM 58,51 %); 6 (25/2—-100-25/2;25/3 —
50 —25/3 ¢ Berxomom 57,04 % npu jummHe m1ocok 1,5...5,4 M ¢ rpaganueii 0,3 m).

Pesynomamor uccredosanus u ux oocysxcoenue

PesynbraThl uccnenoBaHuil npu cpeaHed SIUTMITUYHOCTH 6 MM, CpeHel Kpu-
Bu3He 0,25 % u cpepnedt amruutyae cMmenieHust 10 MM MpeCTaBICHbI B TAOIHIIE U
Ha puc. 1, 2.

PenTaGe1bHOCTH MPOM3BOACTBA U 00beMHBIIi BBIXO0]

AMIUIHTY A, PenTabenbHOCTH, % OObeMHBIH BBIXOA, %
v Ilocras 4 Tlocras 5 ITocras 6 ITocras 4 Tlocras 5 ITocras 6
2,5 4,8 -6,1 -8,9 55,63 54,88 53,29
5,0 7,8 6,3 3,3 55,56 54,82 53,28
10,0 15,2 13,7 10,4 55,34 54,70 53,16
15,0 17,5 16,6 13,1 55,05 54,72 53,17
20,0 18,7 18,4 14,7 54,81 54,80 53,27
25,0 19,2 19,6 15,9 54,56 54,90 53,38
30,0 19,5 20,6 16,7 54,29 55,00 53,44
56 = 0,2339x+ 55,97
T R? = 0,0859
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AMILIATYa BapbHPOBAHHS GpeBHA, MM
Puc. 1. BiausiHUuEe TOYHOCTH TIO00pa OPEBEH IO TOJIIMHE B PACITHIIOBOY-
HOW TapTHX Ha 00BEMHBIN BBIXO]T IIHJIOMATEPHUATIOB

Fig. 1. Influence of accuracy of logs selection by thickness in a sawing
batch on the sawn timber volume output
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AMNINTYAA BADbHPOBAHHS Ope BHA, MM

Puc. 2. BnusiHue TOYHOCTH TIOI00pa OPEBEH 10 TOJIIHUHE B PACIIHIOBOY-
HOW apTHH HA PCHTA0CIBHOCTH JICCOMMUIBHOTO TIPOM3BOICTBA

Fig. 2. Influence of accuracy of logs selection by thickness in a sawing
batch on the sawmill production profitability

CpaBHenne rpapuKOB, YYUTHIBAIOMIUX TOJBKO AIUIHIITUYHOCTH, TOJIBKO KPH-
BU3HY, TOJILKO CMEIIIEHHE, KPUBU3HY B Mape C IUIMIITUYHOCTHIO [9] M OTHOBpEeMeH-
HO Bce TpH Qakropa (puc. 1), mokaszano, 4To MpH OTIEILHOM BO3JICHCTBUU OTpHLIA-
TEJIbHBIX (PAKTOPOB CO CPEIAHMMHU 3HAUYCHUSMHU JUIMIITHYHOCTH (6 MM), KPUBU3HBI
opesen (0,25 %), caMOTIPOU3BOIHLHOTO MOTIEPEIHOTO cMeteHus opeseH (10 mm) 3a-
BHCHMOCTD BBIXO/a IMHJIOMAaTEPHAIOB OT IPOOHOCTH TOA00pa OpeBEH IO TONIIHUHE
CHIDKAETCS TIPH TIepexo/ie BEIMYMHBI BaphUPOBAHUS TOJIIMHEI OT +5 K £20 MM is
ONTUMAJIBHOTO MocTaBa 4 coorBercTBeHHO Ha 0,10; 0,86; 0,88 % (yroBbie KO3 du-
LUEHTBI TMHCHHBIX MOJICJICH TPU OT/ICIIBHOM BIIMSIHUW SJUTUITUYHOCTH, KPUBU3HBI,
CMEIIEHUST COOTBETCTBEHHO cocTaBisioT: —0,554; —0,360; —0,287).

[Ipu ogHOBpEMEHHOM BO3/IEHCTBHH 3THX (DaKTOPOB JIJISI ONTHMAIBHOTO MTOCTA-
Ba 4 CTETeHb 3aBUCHMOCTH 00BEMHOTO BBIXO/Ia IOCOK OT TOYHOCTH 10100pa OpeBeH
0 TOJIIMHE CHMXKaeTcs Ha 1,28 % (yroBoit ko3ddunuent —0,233), 1. e. Hab1rOMa-
eTcsi OMM3KOe K TEOMETPUUYSCKOMY CYMMHPOBAHUE OTACIBHBIX BIUSHUN. DakToOphI
¢ OOJIBIINM BIUSHUEM MPAKTHUECKHU MOTIIONIAIOT (haKTOPBI C MEHBITUM BIHSHUEM.

[Ipu HeonTHMAaNBHBIX MIOCTaBax 5, 6 U OJHOBPEMEHHOM BIIMSHUHU TpeX (hak-
TOPOB 0OBEMHBIN BBIXOJ] MHJIOMATEPHATIOB TMPAKTHIECKH HE 3aBUCHT OT IPOOHOCTH
COPTHPOBKHU OpPEBEH I10 TOIIIIHHE.

Taxum 00pa3zom, Mpu pacnmIoBKe OpeBeH ¢ edekraMu (POpMbI HEOTITUMAITb-
HBIMHU ITOCTaBaMK Ha 00OPYIOBAHUN C HECOBEPIICHHON CHCTEMOU 0a3upOBaHUs CO-
PTHPOBKa OPEBEH I10 TOJIIIMHE KaK CIIOCO0 MOBBIIICHHSI 00bEMHOTO BbIXOJ1a MTHJIOMA-
TEPUAJIOB TEPSIET CMBICI.

Kax BumHO M3 puc. 2 u TaOIUIEI, 3aBUCUMOCTH 3G (HEKTHBHOCTH TPOU3BO/-
CTBa MHJIOMaTepUAIOB OT TOYHOCTH TOJ00pa OpeBEH IO TOJIIMHE UMEIOT YHUMO-
JANbHBIN xapakrep. [Ipuuem xapakrep 3THX 3aBHCUMOCTEH, TaK K€ KaK U 3aBHUCH-
MOCTEW, MOJY4YeHHBIX HaMU [9] mpu MOOYEpeTHOM BIMSHUU pPacCMaTpUBAEMBbIX
CIIy4aiHbIX (haKTOpOB, MPAKTUYCCKU HE 3aBUCHT HU OT MOCTABOB, HU OT Iapame-
TpoB (hOPMBI MIJIOBOYHUKA M TOYHOCTH ero OasupoBanms. OmHako Oojee JaeTaib-
HBII aHAlIM3 JaHHBIX TAOMUIBI W PaboTHl [9] MOKa3bIBaeT, YTO CIy4yailHOE BaphH-
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poBaHue (GOpMbI OpeBHAa M TOYHOCTH €r0 LEHTPUPOBAHMA, a TAK)KE OTKIOHCHHE
[apaMeTpoB MOCTABOB OT ONTHMAJbHBIX BBI3BIBAIOT YMEHBIICHHWE ONTHMAIbHON
JIPOOHOCTU COPTUPOBKH MUIOBOYHHKA 1O auamerpam ¢ 20 (2 4eTHBIX Auame-
Tpa) 10 30 mm (3 weTHBIX nuameTpa). [Ipudem, dem OobIIee YUCIO XapaKTepH-
cTUK (OpMBI OpeBHA U ero 0a3sMpoOBaHMS OTKJIOHSIETCS OT WACAIbHBIX 3HAYCHHUH
u 4eMm OoJible 3TH OTKJIOHEHHS, TEM aKTHBHEE ONTHMYM APOOHOCTH COPTHPOB-
Kk OpeBeH 1O TOJIIMHE cMemaeTcs K 3 u Oojee YeTHBIM auameTpam. Tak, mpu
HCTIONB30BaHUH ONTHMAIBHOTO ToCcTaBa 4 ISl pacHMJIOBKA OpeBEH HaealbHOU
(hopmMbI 11 Tpy a0CONFOTHON TOYHOCTH 0a3MpPOBAaHUS TIEPEXO OT COPTHPOBKHU Ope-
BEH 10 2 YETHBIM AMAaMETpPaM K COPTHUPOBKE IO 3 YETHBIM AMAMETPaM IPUBOIUT
K CHIKEHHMIO peHTabenbHOCTH Ha 0,7 %, a 3TOT ke mepexos OoT APOOHOCTH CO-
PTHPOBKU OpEeBEH MO TONIIMHE OT 2 K 3 YETHBIM JUaMETpaM, HO MPH CIydaiHOM
CMEIEHNH OpEeBEH OTHOCHTEIBHO IIEHTpa MOCTaBa MHJI CO CPEIHUM 3HAYCHHEM
10 MM, yxxe He cHUXkaeT peHTabenpHOCTh Ha 0,7 %, a moBbiiaeT ee Ha 0,4 %.
[Ipu cnyuyaiiHOM BapbUPOBAaHUU UIMITUYHOCTH OPEBEH CO CPEIHUM 3HAYCHHEM
6 MM yKa3aHHOE YMEHbIICHUE JPOOHOCTH COPTUPOBKU IIOHMKAET pEHTa0eIbHOCTD
Ha 0,1 %. [Ipu cnyuyaitHoM BappUpPOBAaHUHU KPUBHU3HBI OPEBEH CO CPEIHUM 3HAYCHUEM
0,25 % ykazaHHOE yMEHbIIECHHE APOOHOCTH COPTUPOBKH HE BIUSIET HA peHTa0eb-
HOCTh. [Ipy OJHOBpEMEHHOM BapbUPOBAHUU JUIMITHUYHOCTH (6 MM) M KPUBHU3HBI
(0,25 %) ymeHpIIeHNE TOYHOCTH COPTUPOBKHU OpeBeH ¢ £20 1o £30 MM nMpUBOAUT
K yBenuueHuto peHradenpHoctu Ha 0,7 %, a mpu 0OJHOBPEMEHHOM BapbUPOBAHUU
ammunTuaHOCTH (6 MM), KpuBH3HEI (0,25 %) 1 cmemenns (10 mm) (cM. TabmuIy) —
Ha 0,8 %.

Taxum 00pa3oM, IpU HCIOIB30BAHUN ONTHUMAJIBHBIX MTOCTABOB JJISl pacIiy-
JIOBKM OpeBeH HjeanbHON (OpMBI U a0CONIOTHON TOYHOCTH Oa3MpOBAHUS OITH-
MaJbHOW SIBISIETCS COPTUPOBKA MUIOBOYHOTO CHIPHSI Yepe3 2 YETHBIX JHUaMeTpa
(TOYHOCTH COPTHPOBKHU +2(0) MM); IPH CITyYalHOM BapbUPOBAHHUH DILTANITHIHOCTH
ceueHuil OpeBeH CO CPEIHUM 3HAYCHUEM 6 MM — TaK)Ke Uyepe3 2 UeTHBIX JUaMeTpa;
[IpH cIy4ailHOM BapbUPOBAHWU KPUBU3HBEI OpeBeH co cpeaHuM 3HaueHueM 0,25 %
aJBTEPHATUBHO ONTHMAaJIbHA COPTHUPOBKA OpeBeH 4epe3 2 W 3 YeTHBIX JUaMeTpa;
MIpU CITy4aiiHOM CMEIIeHNH OpEeBEeH OTHOCHUTENBHO LIEHTpa IMocTaBa IMUJl CO Cpe-
HuM 3HayeHueM 10 MM onTuManbHa COPTUPOBKA ITMIIOBOYHOTO ChIPbS Uepe3 3 4eT-
HBIX TUaMETpa; NpHU CIy4ailHOM OJHOBPEMEHHOM BapbUPOBAHUH IIUITHYHOCTH
ceueHui OpeBeH CO CPEeIHUM 3HaYeHHEM 6 MM W KPUBU3HBI OPEBEH CO CPEAHUM
3nauenueM 0,25 % — yepe3 3 yeTHBIX TUaMETPa; MPH CIyYaiiHOM OJHOBPEMEHHOM
BapbUPOBAaHUH DITUITUYHOCTH CEUECHUH OPEBEH CO CPEJHUM 3HAYCHHEM O MM,
KpUBHU3HBI OpeBeH co cpegHuM 3HadeHueM 0,25 % u cMenieHus OpeBeH OTHOCH-
TEJIBbHO LIEHTPA IOCTaBa MMJ CO CPeJHUM 3HaueHueM 10 MM — uepe3 3 4eTHBIX
auameTpa.

CrnenoBarenbHO, MPH MOATOTOBKE K PACIUIOBKE Ha COBPEMEHHOM BBICO-
KOTOYHOM OOOpYIOBaHHHM C >KECTKUMHU IMOCTABAMHU IMHUJIOBOYHOTO CBIPBSI BBICO-
KOT0 KadecTBa €ro ILejJecoo0pa3HO COPTHPOBATH MO TOJNIMHE 4Yepe3 2 YEeTHBIX
nuametpa. [Ipu GopMupoBaHUM PACTIMIOBOYHBIX MTAPTHH OPEBEH C CYIIECTBEHHBI-
Mu aedekTaMu GOPMBI, IPH UCTIOIH30BAHUH HEONTHMAIIBHBIX ITOCTaBOB B 000PY-
JOBAaHUS C HEJOCTATOYHO BBICOKOM TOYHOCTHIO LIEHTPUPOBAHUS CJIEIyeT MOI0U-
patb OpeBHa MO TOJIIMHE C MO3UIUI SKOHOMHUYECKOH 3PPEKTUBHOCTH Uepes3 3 u
0oJiee YeTHBIX JIUaMEeTpa.
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Bbi6oowl

1. ITpu pacnioBke OpeBeH ONTUMAIILHBIM [TOCTABOM OJIHOBPEMEHHOE BITHUSI-
HHUE CIIy9alHBIX (PaKTOPOB (POPMBI OpeBHA U TOYHOCTH €ro 0a3WpOBaHUS OCIAOISIET
3aBUCUMOCTEH 00BEMHOTO BBIXO/Ia IMHJIOMATEPHAIIOB OT IPOOHOCTH COPTHPOBKHU Ope-
BEH 10 3aKOHY, OJTM3KOMY K T€OMETPHUECKOMY CYMMHPOBAHHIO OTACIbHBIX BIMSIHUI.
®DakTopsl ¢ OONBIINM BIMSHUEM MPAKTHYECKH MOMIOIIAIOT (aKTOPhl C MEHBLIMM
BiusiHueM. JloMuHUpYOmyUM (akTopoM sBIsieTcsi KpuBH3HA OpeBHa. J{st HeonTu-
MaJIbHBIX TOCTABOB NPU OJHOBPEMEHHOM BIHMSHUHU 3 PacCMOTPEHHBIX (PakTopoB
00bEMHBII BBIXOJ] MMJIOMATEPHAIIOB IIPAKTUUECKU HE 3aBUCUT OT IPOOHOCTH COPTH-
POBKM OpEBEH IO TOJIINHE.

Takum 00pazoM, Ipu pacnuiIoBKe OpeBeH ¢ nedexTamu GOpMbl HEOITUMAITb-
HBIMHU TIOCTaBaMU Ha 00OPYIOBaHUU C HECOBEPLICHHOW CUCTEMON 0a3upoBaHUs CO-
PTHUPOBKA OpEBEH MO TOJIIUHE KaK Coco0 MOBBIIICHUSI 00bEMHOTO BBIXO/[a MTHJIOMa-
TEpUAJIOB HE HMEET CMBICIIA.

2. Crry4qaifHoe BapbupoBaHUe (pOpMBI OpeBHA M TOYHOCTH €0 IIEHTPHUPOBAHMUS,
a TaKKe OTKJIOHEHHUE [1apaMETPOB [IOCTABOB OT ONTUMAJIbHBIX BBI3BIBAIOT YMEHbIIIC-
HHUE ONTHMAIbHON IpoOHOCTH ogbopa 6peseH mo TonmuHe ¢ 20 1o 30 mm. [Ipuuem,
YyeM OoIbIIee YUCIIO XapaKTepUCTHK (hopMbl OpeBHA U ero 0a3upOBaHUS OTKIIOHSET-
sl OT MJICNTbHBIX 3HAYCHUH U YeM OOJIbIIe 3TH OTKJIOHEHHS, TEM aKTUBHEE ONTHMYM
JPOOHOCTH COPTUPOBKHU OPEBEH IO TOJIIMHE CMENIaeTcs K 3 U Ooliee YETHBIM Jina-
MeTpam.

3. IIpu moAroToBKE MUIIOBOYHOTO CHIPHSl K MACCOBOW PACIMIIOBKE C HCIIOJb-
30BaHUEM COBPEMEHHBIX TEXHOJIOTUH U 000PYIOBAaHHS C KECTKUMHU ITOCTaBAMH €T0
1enecooOpa3Ho COPTHPOBATH O TOJIIMHE Yepe3 2 YeTHBIX AUaMeTpa.

4. Ipu hopMHUPOBAHUH PACTTUIIOBOYHBIX MAPTHH OpEeBEH C CyNIECTBEHHBIMU
nedexraMu (hOpMbl, UCIIOIB30BAHUN HEONTUMAJIBHBIX IIOCTABOB U O0OPYIOBaHHUS C
HEJI0OCTAaTOYHO BBICOKOH TOUHOCTBIO LIEHTPUPOBAHUS OAOHPATh OpeBHA 10 TOJIIIMHE
C MO3MLUI 3KOHOMUYECKOH 3PPEKTUBHOCTH clieayeT yepe3 3 u 0ojee YeTHBIX aua-
MeTpa.
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Abstract. This work is the final in the series of studies related to the issue of sorting logs by
thickness while forming the sawing batches with optimal selection of sawlogs by diameter
groups. In previous works, mathematical models linking the characteristics of logs and their
cutting processes with the timber volume output and the sawmill profitability were obtained.
Algorithms and programs for simulation studies of the sawn timber production process with
reproduction of random variability of sizes and shapes of sawn logs, as well as their random
displacement relative to the center of the sawing pattern were developed. Profitability of
sawmill production was chosen as the criterion of optimality, the volume output of timber was
used as a competing indicator. Fractional sorting of logs by thickness is used as a controllable
optimizable variable, while ellipticity, curvature, and timber displacement from the center
of the sawing pattern are treated as random interfering factors. Considering the log as a set
of short sections threaded on a curved axis, we imitated its sawing process with random
characteristics of shape and sizes. As a result, the change patterns of sawing production
efficiency were determined while varying thickness, curvature, ellipticity and displacement of
logs from the center of the sawing pattern. It was found that when sawing logs with an optimal
sawing pattern, the simultaneous influence of random factors of log shape and accuracy of
its location weakens the dependence of the timber volume output on the fractional sorting of
logs according to the law close to the geometric summation of individual influences. Factors
with large influence practically absorb factors with a smaller influence. The log curvature
dominates among them. For suboptimal sawing patterns with the simultaneous influence
of the three considered factors, the timber volume output is practically independent of the
fractional sorting of logs by thickness. When sawing logs with shape defects by suboptimal
sawing patterns on equipment with an imperfect basing system, sorting logs by thickness as a
way to increase the volume output of sawn timber does not make sense. Random variation of
log shape and accuracy of its centering, as well as the deviation of the parameters of sawing
patterns from the optimal, causes a decrease in the optimal fractionality of selection of logs
by thickness from 20 to 30 mm. Moreover, the greater the number of characteristics of log
shape and its basing deviates from the ideal values and the greater these deviations, the more
active the optimum fractional sorting of logs by thickness shifts to 3 or more even diameters.
When preparing sawn material for mass sawing using modern technologies and equipment
with rigid sawing patterns, it is advisable to sort logs by thickness through 2 even diameters.
At random simultaneous variation of ellipticity of cross-sections of logs with an average value
of 6 mm, their curvature with an average value of 0.25 % and displacement relative to the
center of sawing pattern with an average value of 10 mm the optimum is sorting of sawn raw
material through 3 even diameters.

For citation: Ogurtsov V.V., Kargina E.V., Matveeva 1.S. Optimization of Log Sorting
by Diameter. Lesnoy Zhurnal [Russian Forestry Journal], 2021, no. 1, pp. 150-158. DOI:
10.37482/0536-1036-2021-1-150-158
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