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HECHOE XO3MCTBO

VK 630%2

A.M. Heeuoomos

HeBunomoB Anekceit Muxainosuu poawicst B 1961 r., okonumn B 1983 r. I'opbkoB-
CKHI TOCYZJApCTBEHHBIN YHUBEPCUTET, KAHAUIAT CEIbCKOXO3AICTBEHHBIX HAYyK, ACHCT-
BUTENbHBIH wieH Pycckoro Ooranudeckoro obmectsa PAH, crapimmii Hay4dHBIH co-
TpyHuk OI'YIT « HTHUJIXW». Umeet okono 50 HayyHbIX TpynoB u BHeapenuit HUP B
11eCOX035{CTBEHHOE IIPOH3BOJCTBO.

MOMMEHHOE JIECOBOJCTBO —
HOBBI BUJI 30HAJIbHO-TEOTPAOUMYECKHX
CHUCTEM BEJEHUS JECHOI'O XO3SIMCTBA

Pazpaborana cucrema MOWMEHHOTO JIECOBOJCTBA, OCHOBAHHAs Ha JIECOIPHTOTHOCTH
AJUTIOBHANBHBIX MOYB. OmpeneneHsl HalpaBICHUS JIECOXO3IHCTBEHHON IEATEIbHO-
CTH, BbIICIICHBI ()OPMBI XO34HCTBA.

Knouegvie cnosa: NOMEHHOE JIECOBOJICTBO, HANIPABIECHHMS JIECOXO3SMCTBEHHON JeaTelb-
HOCTH, ()OPMBI X03HCTBA.

B cnenmansHOl TUTEpaType M CpeACTBaX MaccOBOW MHPOpManuu HeMa-
JI0 CKa3aHO O HaNpsDKEHHOM 3Komornieckoil oocranoBke Ha Bonre. Ho mpu sTom
MOYEMY-TO OCTAeTCsl B TEHW KIII0YEBas POJb JIECOBOJOB B PEUICHUH MPOOIEMBI.
Mexnay Tem eme 10 met Hazax B pesomonmu | menerarckoro cwhesma Pycckoro
6ortannueckoro odmectsa PAH Obuio oOpamieHo BHUMaHHEe Ha HEOOXOANMOCTh
KOMIIJIEKCHOT'O 3KOCHUCTEMHOI'0 MOJAX0Aa MpH peanuzauuu Bceepoccuiickoi 3Ko-
joruueckoil mporpamMmel «Bo3zpoxnenue Bonrm» [9]. beccnopHo, uto pactu-
TeJIbHBIN (aBTOTPO(HBIN) KOMIIOHEHT SIBIISICTCS LIEHTPAJIBHBIM B CUCTEME JII000T0
npupoHoro TeppuropuaibHoro komrmiekca (IITK). 3To ocHoBa 3koiI0THYECKOM
nupaMuzbl. TpyaHO MEPEeoIeHUTh POJTb U 3HAYEHHE JIECOB B TOMMHaX p. Bonrn u
ee MpUTOKOB. Tem He MeHee, 0cOOyI0 3HAYMMOCTh MOWMEHHBIX JIECOB MOYKHO
KOHKPETH3HPOBAaTh, BBIJICIIUB MATh OCHOBHBIX IPYIII UX LEHHBIX (QYHKIUH.

I. I'maponornyeckrne ¢yHknun. Croma OTHOCATCS Ba)KHEHIIHNE BOJOOX-
paHHbBIE, PYCIOYKpPEIUISIomue, Oepero3aiTHbIe, TIPOTHBOIPO3NOHHbIE, KOJIbMa-
THpYIOIIUe (3aaep)KaHue II0I0POAHOTO Wia), (QUIBTPYIOIUE (yHKIUH, BBIIOJ-
HsieMble TOJUMHHBIMU Jiecamu. Ho eaBa nu He riaBHeHIIAs U3 HUX — PEryJIMpoBa-
HHUE BOTHOTO PEeXUMa PEKH.
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Il. ArpomemnopatuBHble (yHKIMH. Pacmomarasick y3KMMHU JIEHTaMHU
BJIOJIb BOJOEMOB €CTECTBEHHOM TMAPOCETH PEYHBIX N0JIMH Bomkckoro Oacceiina,
[OWMEHHBIE Jieca 00pa3yoT HACATIbHYIO IPUPOAHYIO CUCTEMY JIECHBIX 3aILUTHBIX
TI0JIOC, CO3AAIONIYI0 OJAaronpUsATHBIE YCIOBHS JUISl Pa3BUTHS BBHICOKOIPOIYKTHB-
HBIX JIYTOBBIX YTOJHMH 1 BO3/I€TIBIBAHUS CETbCKOXO3UCTBEHHBIX KYJIBTYD.

I1l. Coumanbuble QyHKINHU, CBA3aHHBIE C yIOBJIETBOPEHHEM pEKpealu-
OHHBIX, O3JOPOBHUTENIBHBIX IOTPEOHOCTEH HaceleHus, UMEIOIINEe, B YaCTHOCTH,
[IEPBOCTENIEHHOE 3HAUEHUE JUIsl pa3BUTHS 3KOJIOTHUYECKOTO BOJHOIO TYpU3Ma.

IV. Dxkonorudeckue u cpemoobpasyroue (ynkuuu. IloiimenHble neca
SIBJITFOTCS. OCOOBIM HE3aMECHHMBIM pe3epBaTOM OHOpa3HOOOpa3us Ha BCEX €Tro
YpOBHSX (T€HETHYECKOE — HAJMYME TaMMBbI CIeNU()UIECKUX MMONMEHHBIX YKOTH-
MOB; BHJIOBOE — LIEJIBIN PsJ Cyry0o MOJIMHHBIX BHIIOB M pa3HOOOpa3ne SKOCUCTEM
PEYHBIX JIOJNHMH) U YYACTBYIOT B CO3TaHMH OCO0O0# 3KOJOTHYECKOHN Cpensl B MOM-
Max, YMEHBIIAOMEH BO3AEUCTBUE KECTKUX 30HAIBHBIX KIMMATHYECKUX (PaKTO-
pOB.

V. JlecoBoactBennble (yHknuu. Ha OoraTbIXx XOpoLIO IpEeHWPOBaHHBIX
JIECHBIX MOMMEHHBIX MOYBAaX MOTYT NPOU3PACTaTh Hanbojee BBICOKOIPOMYKTHB-
HBIE IpeBOCTOM. Tak, HanpuMep, 3anac ecrecTBeHHbIX 30-40-n1eTHUX HacaXIeHUN
TOIIOJISI YepHOro (OCKOPHHUKH) B AOJIMHAX pek eBponeiickoil wactu CHI' B cpen-
HEM U BBICOKOM JKOJIOTHYECKHUX YPOBHAX moim gocturaet 600 ... 800 v® Ha | ra
[2].

DeHOMEHOM COBPEMEHHOI0 cocTOosHUS Makposkocuctemsl (ITTK) mpu-
OpEXXHBIX TEPpUTOpUl p. BONru 1 ee MpUTOKOB SBIISIETCSA TOT (aKT, YTO JIOKaJb-
HbI€ aHTPOIIOTEHHBIE BO3/IEUCTBUS (TEXHOTCHHbIE BIWSHUS, MPOMBIILICHHBIE 3a-
IpA3HEHNs, CeIbXO03IM0b30BaHIe, PEKPEallMOHHas Harpy3Ka) ceifuac MHOTOKpaT-
HO YCHUJIMBAIOTCSl PETMOHAJIbHBIM M3MEHEHHUEM MOMMEHHBIX 3€MENb — 3aperyin-
poBaHHeM cTOKa p. Boiru (mpsmMbIM — Kackaj BOJOXPAHMJIMIL U KOCBEHHBIM —
MeTopaIys Ha BOJOCOOPHON IIIOMIAN) Ha OTPOMHOM IPOTSHKEHUN ee Oacceit-
Ha. B pesynbrate Habmronmaercss stam ¢opmupoBanus HoBoro IITK momunb
p. Boaru u ee nputokos. IIpn 3ToM Ha CMEHY NPUPOIAHBIM 3BEHBSIM 3KOJIOTO-
TeHETUYECKOTO Psiia Pa3BUTHS JIECHOW PACTHTEIHHOCTH MONMBI UAYT APEBECHO-
KyCTapHHUKOBBIE  TOPOABI C  Jajlleko HE JIYYIIUMH  JI€COBOJCTBEHHO-
XO3S5IIICTBEHHBIMHM CBOWCTBAMU: MPHUILEIbIBI U3 AMEPUKH — KJIEH aMEPUKaHCKUM,
siCeHb TICHCHJIbBAHCKWH, amopda KycTapHHKOBas; B rnoiime Hmkueit Bonrm Ha
3aCOJICHHBIX II0YBaX HAaydaj PacHpOCTPaHATHCS JIOX Y3KOJUCTHBIN; Ha BepxHell u
Cpenneii Bonre geTko mpocieKuBaeTcsl MPoLece CMEHBI Ay0a JIMNONH W OCHHOM.
Bce 310 Bener k HeoOpaTuMoii Aerpananuy KopeHHoi ¢iops! u daynsl. Tepsiercs
YHUKAJIBHBIA pe3epBaT Omopa3sHooOpas3us, a B OMOIOTHYECKOM CIIEKTPE HAUHHAIOT
npeo0IIaaTh COPHbIE KOCMOIIOIUTHBIC BU/IBL.

Cnenys npencraieHHod B.®. I[setkoBriM [10] noruunoil cucreme je-
COBOJICTBA B COCHsIKax KoJIbCKOW JiecopacTHTENbHON oOmactu, mpu pa3padboTke
MIPOTPECCUBHOMN CHCTEMBI MOMMEHHOTO JIECOBOJICTBA B M3MEHHUBIINUXCS B PE3YJIb-
TaTe 3aperyJIMpOBaHUsl CTOKA THAPOJOTMYECKHX YCIOBHSIX PEYHBIX AOIHMH MBI
MOCIE0BATENIFHO OIPEIEIsUId OCHOBHOW MPHHLMII JIECOXO3IUCTBEHHON mes-
TEITHLHOCTH, €€ HalpaBJICHUS U (POPMBI XO3SHCTBA (CM. PUCYHOK).
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OCHOBHBIM TIPUHIIAIIOM JIECOXO3SHICTBEHHOTO IPOM3BOJICTBA B CHCTEME
MOMMEHHOTO JIECOBOJICTBA SIBJISIETCS JKECTKAsl MIPUBSI3KA BCEX JIECOXO3SUCTBEHHBIX
MEPOIPUATUN K IOYBEHHO-TUIOJIOTMYECKON OCHOBE. [[eno B TOM, 4TO, B OTIMYHE
OT BOJOPA3NENbHBIX (IJIAKOPHBIX) TEPPUTOPHUH, JIECOPACTUTENBHBIE YCIOBUS
PEYHBIX JOJMH XapaKTepPU3yIOTCsl MCKIIOYUTEIHHO BBICOKON MECTPOTOH U TuHa-
MUYHOCTHIO. Jlec HUKOTrAa He 3aHUMaj BCEeH TEPPUTOPUM PEUYHBIX NOJUH Bomxk-
CKOTO OacceifHa B CHITy JJAOMIIFHOCTH XapaKTEPUCTHK MAaBOIKOB U, COOTBETCTBEH-
HO, [TOYBEHHO-TUIPOJIOTHUECKHUX YCIOBUI. ¥ UCTOKOB IMOMMEHHOIO JIECOBOJCTBA
croan poccuiickuii necanunii C. Konapnos, ycraHoBuBmmid B 1888 r. 3akoHO-
MEpPHOCTH paclpejieNieHusl JIeCHOM pacTuTenbHOCTH B nonuHe HukHeit Bonru B
3aBHCHMOCTH OT BBICOTHI Ha/l MEXEHHBIM YpOBHEM pekH [3]. [ maBHbIN nmpakTuye-
CKHH BBIBOJ| OTCIOZIa — OTKa3 OT IOHATHUS JIECONPUTOAHOCTH BCEX MOWMEHHBIX
nmoyB. OCOOEHHO 3TO aKTyallbHO CETOIHS B YCIIOBHUSIX 3apETyIIMPOBAHHOTO CTOKA
pex Bomxkckoro Oacceifna.

Hossle necopacTuTenbHble YCI0BYS 3aperyJIMPOBAHHBIX TOMM Boikcko-
ro OacceliHa TpeOYIOT MHBIX MTOAXO0J0B K (POPMHPOBAHUIO CUCTEMBI JIECHOTO XO-
351UCTBA, OCHOBAaHHOM HA COYETAHMM TPAAWLHUOHHOINO U HETPAJULUOHHOIO Ha-
MPABJIEHUM JIECOXO3SMCTBEHHOM NEATENILHOCTH, HA YTO O0paIiajioch BHUMaHUE
B.J. Ulyasroit [13] eme 20 ner Ha3az. [ToaTromy ceiiuac B polecce JeCOyCTPOi-
CTBa Ha TIOYBEHHO-THIIOJOTHYECKOH OCHOBE TpeOyeTcsi, BO-TIEPBBIX, Pa3einUTh
BCE MOWMEHHBIE TEPPUTOPHUH HA TPU KATETOPUH (JECONPUTOIHBIE, YCIOBHO-
JIECONIPUTOTHBIE W HEJIECOIIPUTOIHBIE) W, BO-BTOPBIX, OIPENEIUTh HAIPABICHUS
JIECOXO3SCTBEHHON [ESTENIbHOCTH (TPAJUIIMOHHOE, YCIOBHO-TPAJUIIMOHHOE U
HETPaJULIMOHHOE), PYKOBOJACTBYSICh KaK SKOHOMHUYECKHMHM, TaK M 3KOJOTHYE-
CKMMM NPUHIUIIAMHU.

IIpoBeeHHBIE HAMH MAaCCOBBIE HMCClleoBanus [5 — 7] moATBepIuIu He-
JIECONMPUTOTHOCTh MAJIOMOUTHBIX (MENKHX) MOWMEHHBIX IOYB B YCJIOBHUSAX 3ape-
TYIUPOBAHHOTO PEYHOr'O CTOKA, YCTAHOBJICHHYIO paHee J1adopaTopHuel BBIpaIv-
BaHWS 3aNTUTHBIX HacaXaeHui B moitmax pek BHUAJIMMU [13-15] u mabopato-
pueit necosenenuss PAH [4, 8]. Heneconpuroans! Takke TEppUTOPUH PEUHBIX
JOJIMH, OJBEp)KEHHBIE TYOUTETLHOMY BO3JCHCTBHIO 3MMHHX aBOAKOB, BHI3BAH-
HBIX NMUKOBBIMH cOpocamu ¢ minotuH ['DC, B pe3yibTare 4ero mpouCXOIUT I0-
BPEXJCHHE M TMOJOMKa JBJIOM JAPEBECHO-KYCTAPHUKOBOW PpACTHUTEIHHOCTH Ha
HU3KOH TotiMe 710 BBICOTHI 4-5 M [1, 11] u ee rubens n3-3a MHTCHCUBHBIX TJIe€00-
pa3oBaTeIbHBIX MPOIECCOB B IOYBEHHOM npodue [14, 15].

B HacTosmee Bpems mpH 3aperyIMpOBAaHHOM PEYHOM CTOKE JIOTWHHBIC
Jleca COXpAHSIOT CBOIO JJOCTATOYHYIO YCTOWYMBOCTH TOJBKO HA XOPOUIO JPEHH-
POBaHHBIX TTTyOOKOMOIIHBIX I[MOYBAaX B TIOHME CPEAHEro YPOBHsS C TOJIIMHOW
TUTOAOPOAHOTO CYIEeCYaHO-CYTIMHUCTOTO cios 6osee 2 M. U Tompko 31eck mpu-
eMJIEMO TPAJUIIMOHHOE HAIIpaBJIEHUE JECOXO3IWCTBEHHON NEATENbHOCTH, OCHO-
BaHHOE Ha CUCTEME PYOOK MPOMEXYTOYHOI'O W IJIaBHOTO TOJB30BaHMS 0 KaHO-
HaM KJIaCCUYECKOTro JecoBOACTBA. Ero koHeuHas Lenap — NOJyuYeHUEe KpyImHOMEp-
HOH JIeIOBOY NpeBECHHBI ((hopMa XO3SIICTBA PENPOIYKTHBHO-IKCITyaTAIMOHHAS).
WuTeHcuBHOCTD pyOOK yX0/a 3/1eCh TOJKHA ONPENeNIAThCS 3TOW Lenblo. Buasl u
MEPUOJUYHOCTD JIECOXO3SIUCTBEHHBIX MEP HA3HAYAIOT B COOTBETCTBUM C HBIHE
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NEHCTBYIONIMMH WHCTPYKIMSMHE, TIPaBUJIaMH, HACTABICHIMSMH W TIOJOKECHHUAMHU.
B ycnoBusax 3aperynupoBaHHOTO PEYHOrO CTOKa BO3MOKHOCTH €CTECTBEHHOI'O
CEMEHHOT'O BO30OHOBIICHHUS XO35IICTBEHHO-LIEHHBIX APEBECHBIX IIOPOJ 3aTpyAHE-
HBI, TIO3TOMY METO/] JIECOBOCCTAHOBIIEHHUS 3/I€Ch TOJDKEH OBITh KOMOMHHPOBAH-
HBIM: COYETaTh CO3/JaHHUE, BO-TIEPBBIX, ONarONPUSATHBIX YCIOBUH I €CTECTBEH-
HOTO TOPOCIIEBOTO BO30OHOBJIEHUS C YCTAaHOBJIEHHUEM BO3pacTa JIECOBOCCTAHOBH-
TEJIbHBIX PyOOK, HCXOIsl U3 OHTOT€HETHYECKUX 3aKOHOMEPHOCTEH pa3BUTHS Ape-
BocToeB (a7 ayOpaB 1o 60 ner, st OBICTPOPACTYIIMX MATKOIMCTBEHHBIX MOPOJT
— ¢ 21 roza); BO-BTOPBIX — JIECHBIX KYJBTYp KaK O]l IIOJIOTOM MIPUPOAHBIX IPEBO-
CTOEB, TaK M Ha BEIPyOKax.

Y4acTky, Ha KOTOPBIX MOIHOCTh KOPHEOOMTAEMOW TONIIUA COCTABIISET
1-2 M, TOMKHBI OBITh PU3HAHBI YCIOBHO-JIECOIIPUTOAHBIMY, HA HUX MOXHO BBI-
pamuBarh KyJbTYpbl IJIOAOBO-STOAHBIX, TEXHUUYECKUX U IEKOPATUBHBIX KyCTap-
HUKOB ((popma X03siicTBa KOMIIEHCAIMOHHO-3KCIUTyaTaIMOHHA ).

ManomolurHsle MOYBbI C TOJIIMHOM TIONOPOAHOTO Ciosi MeHee 1 M U
IUIOXO APEHUPOBAHHBIE TTTyOOKOMOIIIHBIE HEOOXOANMO UCKIIIOUUTE U3 JIECOKYIIb-
TypHOTo ()OHAa B CHIIy UX SIBHOH HeneconpurogHoct. IlpuxoanTcs cornmacurbes
¢ B.1. lllynbroii [13], 4To eIMHCTBEHHON MPAaKTUYECKH BBHITOJIHUMOM Mepoil mpu
JAHHBIX SKOHOMHYECKHX YCJOBHUSX SIBJISIETCS BBIAEJICHUE JIECONMApKOBBIX 30H B
npenenax HauOoJiee CIIOKHBIX JIECOPACTUTEIBHBIX YCIOBUH MOWMBI CPEIHETO U
BBICOKOTO ypOBHEW (MaJOMOIIHBIE M IUIOXO IPEHHUPOBAaHHBIE TTyOOKOMOIITHBIE
noyBbl). PyOku yxona 31echk cienyer mpoBOAWTh Mo npaBwity FOHaka: HaYMHATH
UX ClieAyeT paHo, NPOBOAMTH YacTO M yMEpPEeHHO. MeTox pyOoK yxoJia mpu 3TOM
TOJDKEH OBITh KOMOWHHWPOBAaHHBIM, CTPOTO MHIWBHUAYAIBHBIM C YY€TOM MHKPO-
penbda ¥ MO3aUvYHOCTH TOWMEHHOTO MOYBEHHOTO MOKpoBa. HemnemecooOpasna
packopueBka AyOpaB Ha ydacTKax ¢ HaubOoliee CIIOKHBIMH JIECOPACTUTEIbHBIMU
YCIIOBUSIMH, TaK KaK B UTOT'€ TAKOI'O MEPONPHSITUS MOXKHO IOJIyYUTh TOJIBKO ITyC-
THIPH, HE TPUTOAHBIE IS CO3TAaHMA JIECHBIX KynbTyp. llosTomy pyOkm yxoma
JOJKHBI OBITH HAIIPaBJICHBI HA TO, YTOOBI COXPaHMUBLIMECS JEPEBbS MO UMETh
HanOOJBIIYIO0 IUIONIAJb NUTAHUS M XOPOLIO PAa3BUTHIC, HU3KO OIMYIICHHBIE KPO-
HBI, TEM CaMbIM 00eCIeYnBaeTCsl yCTONYNBOCTh HACAKIACHUU B CIOXKHBIX JIECO-
pacTUTENbHBIX ychoBHsX. [lepBoodepenHbie 3agaud AAHHOM HU3KOMOJIHOTHO-
JIECOTIapKOBOM (POPMBI XO3AHCTBA — M30€XKaTh PE3KOTr0 COKPALLEHUS MOKPBITHIX
JeCOM IUIOIIAAEH M IMOBBICUTh PEKPEALMOHHYIO POJIb €CTECTBEHHOW APEBECHO-
KyCTapHUKOBOW pacTUTEIBHOCTH. 3/1eCh IeJIeCO00pa3HO MPUBJIEYb, 10 BO3MOXK-
HOCTH, METO/IbI JTaHAIAPTHON 3€JIeHON apXUTEKTYPBHI.

B noiiMe HU3KOro 3KOJOIMYEeCKOro ypOBHS aKTyallbHa pPereHeparioHHO-
Oe3BepmHHAs (hopMa XO3SHUCTBA, B OCHOBE KOTOPOW JIEKHUT TaK Ha3bIBaeMas
«pyOKa Ha KOOJIO» C OCTaBJICHHWEM ITHEW BBICOTOW, COOTBETCTBYIOLICH CpenHEei
BBICOTE 3aTOIUICHUS MOJIBIMU BoJaMu. JDTa Mepa npeanoxena eme C. Konapno-
BbM [3] u pexomennoBana H. C. Illunrapesoii-Ilonosoii [12], 3atem B.Jl. Lllymnb-
roif [13]. B cuimy OHTOr€HETHYECKUX 3aKOHOMEPHOCTEH €CTEeCTBEHHBIX TOMOJIE-
BBIX M BETJIOBBIX JIPEBOCTOEB XkellaTelieH 00opoT pyOku 25 ... 30 net (kobmaoBoe
X03511cTBO). Perenepanmonno-0e3BepmnHHas (ko01oBas) hopMa Xo3siicTBa HMe-
€T CBOEW LIeJIBbI0 MOJEPKaTh CYIIECTBOBAHNE BaKHEHIINX BOJOOXPAHHBIX IIPH-
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POIHBIX JIECOB, TaK KaK MOBCEMECTHO O€3yCHEIIHBI MOMBITKH CO3/aTh JIECHBIE
KYJIBTYpBl Ha y4acTKax, 3aTOIUISIEMbIX B MEPHOIbI 3MMHET0 MoJoBonbs. Crocod
OOBIKHOBEHHOH pYyOKH «HA TICHB», T. €. C OCTaBJICHHEM ITHEH HOPMaJIbHOU BEICO-
THI, B TOIIMe HU3KOTO YPOBHS HETPHUEMIIEM H3-32 UIMTEIHHOTO 3aTOIUICHUS IIJIO0-
mazgeit. [lopocneBoe BO300OHOBIEHHE BO3ZMOKHO, €CIIM BEPXHSS YacTh ITHEH Hax0-
IUTCs Hal ypoBHeM moJioid Boabl. 1o qarneim B.J1. Hyneru [14], koOJbl HEKOTO-
poe BpeMsl COXPAaHSIOT IOPOCIIEBYIO CIHOCOOHOCTH, IMOTOMY YTO HHTCHCHBHBIE
riieeo0pa3oBaTellbHbIe TMPOLECCH MPOTEKAIOT, KaK MpaBmilo, Ha Tayoune 140 ...
150 cM u HuXke, B UTOre OTMHpaHHE KOPHEBBIX CHUCTEM JAEPEBLEB MPOMCXOIUT
CHM3Y, @ B BEpPXHEH 4acTH [TIOYBEHHOT0 NPOQUsl BETJIa U OCOKOPh MOTYT JaBaTh
MPUIATOYHBIE KOPHU U COXPAHATH TOPOCIEBYIO CIOCOOHOCTH KOOJIOB.

Takum 00pa3oM, MOWMEHHOE JIECOBOJICTBO CTaBHT CBOEH IIENBIO COXpa-
HEHHe, BOCCTAHOBJIEHHE (10 Mepe BO3MOYKHOCTH) M PAllMOHATBHOE HCIOIb30Ba-
HUE BaOKHEUITNX MOWMEHHBIX JIecOB Boimkckoro 6acceiina, oT (GyHKIIMOHHUPOBA-
HUS KOTOPHIX B KOHEYHOM CHYETe 3aBHUCHUT CyIEeCTBOBaHHME camoi Bosru kax
KpyTnHeHIenl BoaHoi aprepun EBponsl.
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IToctynuma 15.10.03

A.M. Nevidomov
Floodplain Silviculture - New Type of Zonal-geographical Systems
of Forest Management

A system of floodplain silviculture is developed based on forest suitability of alluvial
soils. Directions of forestry activity are defined, forms of economic activity are set.
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.M. Hlapvieuna

OIIBIT BBIPAIIIUBAHUS POJIUO.JIBI PO30BOM
B BOTAHUYECKOM CAJTY MAPUMCKOI'O 'OCYJIAPCTBEHHOI'O
TEXHUYECKOI'O YHUBEPCUTETA

IlonBenens! urorn 12-meTHeH MHTPOAYKIHMH POAMONEI PO30BOH B borammueckoMm camy
MapI'TV. JlaHbl peKOMEHJAMH [0 CO3JAaHUIO IJIAHTALUOHHBIX KYJIbTYP JIEKAPCTBEHHOTO
pactenust B Cpeqnem [loBormkbe.

Kniouegvie cnosa: poauona po3oBasi, ”HTPOAYKIIMS, OMoMacca MoJI3eMHOM YacTH, TUIaHTa-
IUOHHBIC KYJIBTYPHIL.

MHorue neKopaTUBHBIE JIEKAPCTBEHHBIE PacTEHHs, SBJIOIUECS OOBEK-
TaMHU MACCOBBIX 3arOTOBOK, MEPEIIIN B pa3psl PeIKHX M Hucdesaromux. s co-
XpaHEeHUs] UX TeHO(OHAA CO3AAI0TCS KOMIUICKCHBIE 3allOBEHHUKH, CIICIHaIn3H-
POBaHHbIE 3aKa3HUKH, pa3padaThIBalOTCSI METOABI UX WHTPOILYKLUH, TEXHOIOTUU
IUIAHTALMOHHOTO BBIPAIIMBAHKS, KYJIbTHBUPOBAHUs IN VItro, coXpaHeHHs! I'eHO-
(donma in situ, ex Situ 1 KpHOKOHCEPBAITHH.

YHHUKaNbHBIM C TOYKH 3peHHs (PapMaKOJIOTUYECKUX CBOWCTB BUAOM SIB-
JSIETCS pOAMOIIAa po30Bas, KoTtopass 12 nmeT Ha3aj BBEIEHAa B MHTPOMYKIHMOHHYIO
KyJbTypy B borannueckom cagy Mapl'TV.

Poauona pososas (Rhodiola rosea L.) otHocuTest k ceMeiicTBY TOJICTSIH-
xoBbix (Crassulaceae). 9To MHOroJIETHEE TPAaBSHUCTOE PACTCHHUE, Pa3MHOMKAO-
meecs CEMEHHBIM M BEreTaTUBHBIM ITyTE€M, MMEET IW3BIOHKTHBHBIN apean. B
TOPHBIX YCJIOBUSX, MO JINTEPATypHBIM AaHHBIM [, 2, 5], pacTeT Ha BBICOTE OT
1520 no 2700 M Hag ypoBHEM MOPsSI IIOJ] MOSICOM BEYHBIX CHETOB U JIETHUKOB, Ha
KaMEHHCTBIX CKJIOHAX, APEBHUX MOPEHAX, Ha AJIbIMHCKUX U CyOanbIUHCKUX Y-
rax, 1o JOJHHaM peK, CIyCKaeTCs 0 MeNKoiechsa. PacTeHus xapakTepHu3yloTcs
BBICOKOH 3MMOYCTOMUYMBOCTBIO, CJIA00N TPEOOBATEILHOCTHIO K TPOPHOCTH IMOY-
BbI, HU3KOH KOHKYPEHTHOH CIIOCOOHOCTBIO, BBICOKOH TpeOOBaTEIbHOCTHIO K CBE-
Ty ¥ BJIQXXHOCTH TI0YB, HE TIEPEHOCAT 3aCTOWHOTO YBIaKHEHHSI.

B xopHeBHIIax 1 KOPHIX POAHOJIBI COAEPIKATCH OMOIOTUYECKH aKTHBHBIE
BEILIECTBA, MAKpPO- M MHKPOAIJIEMEHTHI, KOTOPbIE ONpeAeisioT (papmakoioruye-
ckue cBoiicTBa Buza [4]. IIpenapaTsl 30J0TOr0 KOpHS IUPOKO MPUMEHSIOTCS PU
MpOo(UITAKTHKE W JIEYCHUH PAa3TUYHbIX 3a00JI€BaHUN IIEHTPAIbHOW HEPBHOM cHC-
TEMBI, 00JIaZal0T BHICOKUMH aJalTOreHHBIMH, IMMYHOMOAETUPYIOLUIMMH, peadu-
JUTALNOHHBIMH CBONCTBAMH.

Ilens maHHOTO COOOMICHUS — MOABECTH WUTOTH 12-meTHel paboTel bota-
HUYECKOTO cafia M Kageapbl JECHOW CEeleKINH, Hel[PpeBECHBIX PECypcoB U OHO-
texHosorud Mapl'TY mo BBeleHUIO pPOIUOIBI PO30BOM B KyJbTypy B CpenHem
IToBomxbe.
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[lepBuuHas HHTPOAYKLHKSA 3TOTO PACTEHUS BHITIOJHEHA B yCIOBHUAX borta-
HUYECKOTo caja u ypounma «bypesectHuk» PecryOmmuku Mapwuii 1. [Tocagou-
HBIM MaTEpHaJIOM TTOCITY KT KOPHEBHIITHBIC YepeHKH, B3sAThIe ¢ Anras (1900 ...
2100 m Hax ypoBHem Mopsi), Tsaub-Illans (3500 ... 4000 m), Bocrounsix Casin
(1500 ™). Pactenus u3 pailOHOB-IOHOPOB MEpPEMEIIEHb! Il MHTPOIYKIMH Ha
ceBepo-3anan Ha 2700 ... 3600 kM, o BbIcOTE Haj ypoBHEM Mops — Ha 1600 ...
3900 M. Pazmuums B yCIOBHAX HMPOU3pACTAaHUSA OYCHH CYIIECTBEHHEI. IlepBhIe HC-
mbeITaTeNnbHble nocafku pacteHuil ¢ TsHp-1llansa BeimosHeHs! BecHO 1993 r., ¢
CasH — BecHor 1994 r., ¢ Antas — BecHor 1993 m 1995 rr. CemeHna casHCKOro
MIPOMCXOKICHUS BBICESTHBI B XOJIOTHBIC TTApHUKH 1011 3uMy 1993/94 t1. B 1996 1.
BECHOMU OBLI 3aBepIIeH MePBbIi IKCIIEpUMEHT. BTopas cepus SKCIIepUMEHTOB Ha-
yaTa BecHOH 1997 r. u 3akonueHa oceHpio 2001 r. CyTh uX 3aKirodanach B Cle-
noytomieM. M3yyanu moBeneHHe pacTeHHi, BBIPALIMBAEMBIX M3 YEPEHKOB, 3aro-
TOBJIGHHBIX C MAaTOYHHUKOB IEPBUYHON WHTpoayKuuu. Ilpm 3TOM yunThIBamn
BIMSIHME CPEHET0 M HM3KOTO0 YpPOBHS arpOTEXHUKU BBIPAIMBAHUSA PACTEHUH,
KPYITHOCTH 3arOTOBJICHHBIX YEPEHKOB, HX NPEANOCagodHol 0O0paboTKH pocTo-
BbiMH BelecTBaMu — JKYCCoMm u reTepoaykCMHOM. BapuaHThl onbiTa aHAIU3U-
pOBaJIK pa3/IeNbHO 10 IPOUCXOKACHUIO U BO3PACTY.

Haxonnenue buomaccol noozemuvix op2anos
NEePEUYHBIX UHMPOOYYEHMOB

BospactHas nuHamMmuKa W3MEHEHHs OMOMacCchl KOPHEBWINA W KOPHEH y
pactenuii cineayronias.

B ron mocaaku moazeMHast 4acTh pacTeHHi Habupaet B cpegHeM 33-39 ©
CBIPO# MacCHI IMOI3eMHOM YaCcTH, I3MEHYNBOCTE TIPH3HaKa Bbicokas (52 ... 67 %).
YacTh pacTeHU MpakTHYECKH HE HaKaIIuBaeT OMOMACCHI TIOCHIE TIOCA/IKH YepeH-
KoB. X moz3eMHBIe OpTraHbl 10 Macce MaJlo OTIIMYAIOTCS OT MacChl BBICAXKEHHBIX
yepeHKOB (4 ... 8 1). Jlpyrast 4acTe pacTeHHH K KOHILY BETeTalllH JOCTHTAET ChI-
poii maccel 60 ... 78 T.

Ha BTOpOI#1 rog pocT MOA3eMHBIX OPraHOB pPe3Ko ycunusaeTcs. VX celpas
Macca B CpaBHEHHUH C OJHOJIETHUMH PACTCHHUSIMHU BO3PACTAaeT B CPETHEM BTPOE U
nocturaet 94 ... 103 r (cambie menkue pactenust 12 ... 21, camble KpymHbIC
316 ... 417 r), u3MEeH4YMBOCTH NMPU3HAKa Bo3pacTaeT J0 63 ... 81 %.

Ha tpernii ron MHTEHCUBHOCTh pOCTa MOA3EMHBIX OPraHOB CHUXKAeTCH.
CeolIpas Macca yBenuuuBaeTcsa B cpeHeM B 1,5-2,0 pa3a no cpaBHEHHIO ¢ Maccoi
IBYXJICTHUX pacTeHuil u gocturaet 150 ... 194 r npu xonebanusx ot 15 ... 24 no
713 ... 806 r.

Kpome Bo3pacTHOW AMHAMUKH, MPOCIEKUBAIOTCS CIEAYIONIHE 3aKOHO-
MEpHOCTH:

TyCTOTa MOCaAKU 4epeHkoB B mpezaenax 50,0 ... 66,7 Teic. mT. Ha 1 Ta He
OKa3bIBAET CYIIECTBEHHOTO BIUSHUS HAa POCT IMMOA3EMHBIX OPTaHOB;

pacTeHusi anTaiiCKOTO M CasHCKOIO MPOUCXOXKACHUN MO0 MHTEHCUBHOCTHU
pocTa He pa3lIiMyaroTCs W ONepexaroT TpexieTHue pacteHus ¢ Tsaup-lllans B
cpenHem Ha 14 ... 28 %);
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pacTeHusi, BEIPAIIEHHBIE U3 YEPEHKOB MECTHOM PENpOIyKIINH, HA OJHOM
¥ TOM e arpooHe pacTyT ObICTpee NEPBUYHBIX HHTPOIYLIEHTOB Ha IPOTSHKCHUU
TpeX JEeT B cpeaHeM Ha 46 ... 66 %.

B xauectBe chIpps B (papMaKoIOTHYECKOH, MHUIIEBON W mappIioMepHOi
MIPOMBILIUIEHHOCTH HCTIONIb3YIOT KOPHEBUIIA BMECTe ¢ ITOYKaMu M KOpHH. Pacue-
ThI, OCHOBaHHBIEC Ha pe3yJIbTaTaxX TPEXJIETHUX HKCIIEPUMEHTOB, IOKA3bIBAIOT, YTO
yepe3 JIBa roja IOcje IOCAJAKM YEpPEeHKOB Ha 1 ra miaHtanuu QopMmupyercs

43 ... 4,6 T xopHeit u xopHeBunl npu 50 THIC. MOCaZOYHBIX MecT. K KOHILY
TPEThEr0 TroJa BereTaluu IMOJA3eMHasi Macca Bo3pacTaeT g0 6,8 ... 8,8 u
10,3 ... 11,5 t/ra. [locne cymKku B KadeCTBE TOBApPHOTO CBIPhS OCTaeTCSA

32 ... 46 % ot cyxo# Macchl IBYXJIETHHX U 56 ... 57 % — TpexJeTHUX pacTeHHH,
B mepeBoje Ha 1 ra miomaau 31o cocraBiseT oT 0,4 mo 2,0 T CyXOro ChIpbA.
KpynHbix pasznuuuil y pacTeHHil pa3HOro MPOUCXOXKIEHUS HET, HECKOJIbKO
MEHBLIE NOoJy4YaeTcs Macca pacteHuil ¢ TsaHp-1lans.

Pacrenus, BelpalieHHbIe U3 YEPEHKOB MECTHOM PENpOoJyKIMH, JAIOT Ha
34 ... 94 % Oonblue chIpO M CyXOH Macchl MOA3EMHOM YacTH, YeM pacTEHHs
NEPBUYHON MHTPOAYKIHH.

IIpy DPOU3BOACTBEHHOM BBIPAIIMBAHUU POJUOJIBI PO30OBOH CIIEAYET
YUHUTHIBaTh, 4TO IpH Hocaake ¢ pazmerienneM 40 x 50 u 30 x 50 cM B mocnenneM
ciydae BBIXOJ{ Macchl KOPHEBHUII] u KOpHeH yBEJIUYUBaETCA
Ha22 ... 34 %.

MuHuMansHoe cofepkaHue caluapo3uaa 10bKHO ObiTh He MeHee 0,8 %
ot cyxoii Macchl [3]. CorjacHO MPOTOKOJY aHaIM3a CMEIIAHHOTO 00pasia TpeX-
JIETHUX KOPHEBHI M KOpPHEH, BeIpalleHHBIX B boranmueckom cany PecnyOmuku
Mapwuii D1 U3 4epeHKOB IEPBUYHON MHTPOIYKIHH, OHO cocTaBmio 1,62 %.

Haxonnenue buomaccol noozemmvix opearnoe
gecemamueHo2co nomomcemea nepeudHblx uHmpodyL;eHmoe

Macca KOpHEBUIL ¥ KOPHEH CyLIECTBEHHO 3aBHCUT OT arpOTEXHHUKH BbI-
palBaHusl ¥ KPYITHOCTH BBIC2)KHBAaEMbIX YEPEHKOB. Macca MeNKUX YepeHKOB
3...10r, xpynHeix — 15 ... 25T,

Macca moa3eMHBIX OPTaHOB 2-3-JIETHUX PACTEHWH Ha CPelHHX MO MeXa-
HHUYECKOMY COCTaBY U TPO(HOCTH MOYBax 00Jee UYeM BIIBOE MPEBOCXOAUT Maccy
OJTHOBO3PACTHBIX PACTEHH, BBIPALIMBAEMBIX B YCIOBUSAX HU3KOTO arpodona. 1o
CpeAHUH MOoKa3aTelb, 10 JIMMHUTAM pa3Indus elle Bhlmle. 3a mepBble Ba roja mo-
CJIE TIOCAJIKU M3 KPYIHBIX YEPEHKOB BBIPACTAIOT PACTEHUsI, y KOTOPBIX Macca MoJ-
3eMHBIX OPTaHOB B 2 pa3a OoJbllle, YeM y BBIPAIIEHHBIX U3 MEIKUX YepeHKoB. C
YBEIMYEHHEM BO3pacTa pa3jMyus MOCTENEeHHO CIakKMBAIOTCA U K 5 rojgam cra-
HOBSTCS CTATUCTHYECKH HEIOCTOBEPHBIMH.

Bo Bcex BapuaHTax 3HaYCHUE MPH3HAKA BAPbUPYET B IMUPOKKX TpEIeax
(ko3 dunment Bapuammu 46 ... 77 %). Kpaiinue 3HaueHUS pa3jinyarOTCs Ha MO-
psanok. Camoe KpyImHOE TPEXJIETHEE pacTeHUE B BBHIOOPKaX, BKIIOUYECHHBIX B CTa-
THUCTHYECKYI0 00pabOTKy, MMeNno Maccy moazeMHoil gactu 930 1, a BO BCeM 3Kc-
nepumente —1420 r.
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B ycnoBuax nHuskoro arpodoHa OBICTpEE POCIH PACTEHHUS ANTaHCKOTO
MIPOUCXOXKICHUSI.

IIpeanocamounas oOpaboTka depeHkoB mpemapatamu JKYCC, rerepo-
AyYKCHHOM HE CTUMYJIMPYET POCT MOJI3EMHBIX OPTaHOB PACTECHUI.

Poxnona pozoBas B ycnosusix Pecry6nuku Mapuit On ciocoGHa mpofy-
LUPOBaTh CBHIPYIO MOA3EMHYI0 Maccy oT 2,5 mo 19,8 T Ha 1 ra muantanuu, a
cyxyto Maccy — ot 0,65 mo 6,72 1. Pe3ynbrar 3aBUCHT OT Teorpaguaeckoro mpo-
UCXOXKAEHUs, arpodoHa U MPONOIDKUTENFHOCTH BBIpAIMBAaHUS PACTEHUH, KPYII-
HOCTH BBIC2)KUBAEMBIX YEPEHKOB, IOJIOBOH TU(hepeHITUAIIHH.

BaxHbIM mokaszaTeneM SIBISETCS J0Js CyXOH Macchl, U3bIMAEMOIl BMECTE
¢ gepenkamu. Ilpu 100 %-M UCTIONB30BaHUM YEPEHKOB JUTS TIOCATKA OHA paBHA
43 ... 68 % macchl nogzeMHoi yacti. OHaKO Ha MocaKy ucnoib3yercs ot 50,0
JIo 66,7 ThIC. YepEeHKOB Ha | Ta miaHTaiuu, 4To coctaiseT 12 % oT BO3MOXKHOTO
KOJTMYecTBa 3aroToBkH ¢ 3-metHuX u 15 % — ¢ 2-netHnx pacrenmii. CiemoBa-
TEJILHO, BMECTE C YepeHKaMu OyneT m3bMaThest exerofno 8 ... 10 % ot macce
IIO/I3€MHOM YacTH y 2-IIeTHUX U 5 ... 6 % — y 3-neTHUX pacTeHUH.

Pexomendayuu u Hopmamussl 6bipauUeans.
poouonsl pozosoii 8 Cpednem Ilosonicve

OnbIT BBIpANIUBAHKS POIMONBI PO30BOM MOKa3al, YTO OHA JIETKO pa3s-
MHOJKaeTCsl BETeTaTUBHO M ceMeHaMH. [[Ji1 MIaHTalMOHHBIX KyIbTYpP PEKOMEH-
JIyeTCsl B Ka4eCTBE MOCa0YHOr0 MaTepHralia UCIOIb30BaTh KPYITHbIC YepeHKu. x
Hape3al0T U3 KOPHEBHIIl OCEHBIO MOCJIC BBHIKOIKH PACTEHUH HA TOBAPHOE CHIPHE.
Yepenok umeeT 5 ... 7 TOYEK, 4aCTh KOPHEBUINA ATUHON 4 ... 6 CM, TOIIIMHON
1,5 ... 3,0 cMm, ceipyro Maccy 70 25 T. MaTOYHBIMH CITy’Kat 6-JeTHHe KOpHeco0-
CTBEHHBIE pacTeHus. [1nomans cpe3oB H0JKHA ObITh MUHUMAIBLHOM.

[Ipu oceHHMX MOCaaKax, KOTAa MEX/Iy 3arOTOBKON U IMOCAJKOH TPOXOIUT
2-3 5H., YepPEeHKH JOCTATOYHO MPHUKPHITh MEIIKOBHHOMN /ISl 3aIUTHI OT HCCYIIIe-
HUs; pHu 0oJiee JJIUTEILHOM XPaHEHHHM MX CIIEAYET 3aKphIBaTh BIIAXHBIM car-
HOBBIM MXOM.

B crmydae BeceHHHMX IOCAJOK YEpPEHKH 3aKJIJBIBAlOT HAa XpaHEHHE B
AIIAKYU C KPBIIIKaMH, Yepeays ciou B 3-4 cM: c(harHOBBI MOX — YepPEHKH — car-
HOBBIN MOX. Tapa JnoJkHa 0OeCreunuBaTh BO3AYyXO00OMEH. SIIUKU XPaHAT B I10-
rpebax WM XOJOJHBIX IMOMEIIECHUSX P TeMreparype He Bbiie +4 °C, BecHOH
JI0 Havaja IocaloK X Ha/lo 3aKanbIBaTh B CHET.

[Ipu moxbope 3emMelb MOJ KYJIbTYPY POJHOJIBI JKEIaTeIbHO YYUTHIBAThH
CIIEyOIIUe TPeOOBaHUS: NTOYBA IKOJOTUYECKH YUCTast, APESHUPOBAHHASI, TIJIO00-
pOoIlHas B MaXOTHOM TOPU30HTE 10 TIyOHHEI 35 ... 40 cM, cBexas MnO0 BIakKHAS;
XPYII OTCYTCTBYET; JJIS TIOJIUBA €CTh BOJIOEM; YUaCTOK OCTYIICH JIJIsT TPAHCIIOP-
Ta; 00ECIIEUUBACTCS HAJIC)KHAS OXPaHa.

OCHOBHBI€ 3JIEMEHTHI arPOTEXHHUKH BBHIPAIIUBAHUS:

— ocenbio BHOCAT 200 T/Ta mepenpeBInero Hapo3a, 3aMaxuBaioT;

— BECHOW (Maii — UI0JIb) Map TPUXKJbI KyJIBTUBUPYIOT, B aBryCTE€ — CCH-
TA0pe ppe3epyroT, Hape3arT 60po3asl uepe3 50 cM u yepe3 30 cM BBICAKUBAIOT
YepeHKHU Ha ITyOWHY 10 BEpXYIIIEYHON TTOYKH;
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— YXOJ 3aKJII0YaeTCs B KyJIbTUBALUN MEXIYPAIUil M PYyIHOI HPOTOJIKE B
psinax (4-KpaTHbIE) U MOJIMBE O Mepe HEOOXOIUMOCTH;

— IMKJI BBIpAIIUBAHUA 2- WIN 3-TI€THUHN.

Jna peannzanyy OMMCaHHOW TEXHOJOTMH MOXXHO PEKOMEHJOBATh ClIe-
IyIOIHe TEXHUYECKHUE CPENICTBA, MMEIOIMECS B JIECX03aX U CENbXO3MPEANPHUATH-
sax: T-75M, MT3-82, 20-2621, 1IITY-4, IIAII-5-35, KPH-42, ®JIV-0,8,
JJH-70, rpy30Boif aBTOMOOHIIE JIFOO0H MapKH.

ChIpbe U YEpEeHKH 3aroTaBIMBAIOT B KOHIIE CEHTSIOPS — Hadaie OKTsOps.
g BeIKONIKKM MOXKHO npuMeHsTh BM-1,25 B cuenke ¢ tpaktopoM T-75M; BBI-
0opka pacTeHuil, OYMCTKAa OT 3E€MJIM, yAaJeHHE Hal3eMHOH YacTH, IPOMBIBKa
KOpHEH M KOPHEBUII M MX Pa3/ielKa Ha KyCKH OCYIIECTBIAIOTCS BPYYHYIO, CYIIKa
ceipbs — B cymmiike CTJI-150. Ceipbe momkHO oTBewath TpeOoBaHMsIM «[ocy-
nmapcrBennoii papmaxormen CCCPy» [3].
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Mapuiickuil rocy1apCTBEHHBIH
TEXHUYECKUH YHUBEPCUTET

Ioctymmna 18.06.02

Yu.M. Sharygina
Experience of Growing Rhodiola Rosea in the Botanic Garden of Mari
State Technical University

The results of 12-year introduction of rhodiola rosea in the Botanic Garden of Mari State
Technical University are summarized. The recommendations for creating plantation
cultures in the Middle Volga area are provided.
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VJIK 630*385

C. A. Koxanckuii

Koxanckuii Cepreii AnexcanapoBuy pomuics B 1974 r., okonuun Ilerpo3aBoackuii
rOCYJapCTBEHHBIH YHHBEPCUTET, HAYUHBIH COTPYIHHK JIaOOPAaTOPHUH JIECOBEICHHS U
necoBojcTBa MHcturyra neca Kapensckoro HI PAH. Mmeer 12 newatHsix paboT B
00J1aCTH JIECOBOACTBA, JIECHBIX KYJIBTYP H THAPOICCOMEIHOPALIHH.

TPAHC®OPMAILMSA 3ABOJIOYEHHBIX IPEBO-
CTOEB IO/ BJIUSITHUEM JIECOXO3SMCTBEHHBIX
MEPOIIPUATHUI

HWccnenoBans! mporieccsl nepeopMUPOBaHUS COCHOBBIX HacaxkieHnit Kapemum pazmid-
HBIX YCIIOBHH Mpom3pacTaHus B TeueHue 25 ... 30 jet mocne ocymenus. M3yueHsl n3me-
HEHHs CTPYKTYpbI IPEBOCTOEB, XOJAa pocTa nokojeHud. [lokazaHa ponb pyOok, TaHa
OLIeHKa MPOTyKTUBHOCTHU JAPEBOCTOEB.

Kniouesvie crnosa: moapoct, TOHKOMEP, X0/ POCTa, IPOIYKTHBHOCTD, OCYIICHUE, pyOKa,
YCIIOBHSI TPOU3PACTAHHS.

OCHOBHBIM MEPOIPHATHEM, CITIOCOOCTBYIOIINM MOBBIIICHAIO TIPOTYKTHB-
HOCTH 3a00JIOYEHHBIX JIECOB, ABISETCS THAposiecomenuoparus. B Pecmybmuke
Kapenust 6onee Tpetu miommaau gecHoro Gouaa (5,4 MIIH ra) cocTaBisoT 0onoTa
u 3abonoueHHbIe seca. [locnenHue pa3HOBO3pacTHBI, B HUX IMPEOOJIAJAIOT CIie-
JIbIe ¥ TIEpECTONHBIC TTOKOJICHHUS C HU3KOW MPOAYKTUBHOCTBIO, KaK MPaBUIIO, MHO-
r0 TIOJIPOCTa W TOHKOMEpa XBOWHBIX TMOPOI. DTO BaXKHO B mporieccax mepedop-
MHUPOBaHUS CTPYKTYPBI 3200JI0YCHHBIX JAPEBOCTOCB MOCIIE OCYIIICHUSI.

lMunpornecomennoparys 3a4acTyio He 00eCTIeYnBaeT NMOMYUYEHHE BHICOKON
a¢dexTrBHOCTH 0€3 MPOBENEHNUS AOMOTHUTEIHFHBIX MEPOTIPUATHIL, ITOCKOJIBKY Ha
OCyIIaeMbIX TUIOIIAAAX MPeoOsIaaoT, TIaBHBIM 00pa3oM, HacaXIEHHs, Majo-
MIPUTOJIHBIC IS BBIPALIUBAHMS B CBSI3M C UX BBICOKMM BO3PACTOM Ha MOMEHT
OCYHICHHSA, 3HAYUTCIbHBIM YYaCTHEM JIMCTBCHHBIX IIOPOO U HU3KOH TOBapHO-
CTBIO. DTUMHU MEPONPUATUSAMHU SIBIAIOTCA Pa3INIHbIE BUIBI pyOOK.

Jlo Hacrosiliero BPEMEHU HET YETKOro MpPEeICTaBICHUS, IPH KaKoW
CTPYKTYpE JAPEBOCTOSI B Pa3HBIX JIECOPACTUTENEHBIX YCIOBHSX U MPU KaKOM XO-
3HCTBEHHOM BOSHeﬁCTBHH B MCJIIMOPUPOBAHHBIX JIECaX MOXHO IIOJIYYUTh MakK-
CUMAJIbHBIN JIECOBOJICTBEHHBIN 3PpdekT. B cBs3u ¢ 3TuM u3yueHue nepedopmu-
pOBaHHS APEBOCTOEB IO BIMSHUEM THIPOJIECOMENNOpAINA U pyOOK SBISETCS
OIIHOI71 13 aKTyaJIbHBIX HpO6HeM B IUIaHC MOBBIIICHUA MPOAYKTUBHOCTHU 3a001J10-
YCHHBIX JICCOB.

Hammwm uccnenoBanus MpoBeeHBI B CpeiHETaexkHOM no130He Kapenuu Ha
00BEKTaX JIECOMEIHOPATUBHOrO crannoHapa «KuanacoBo». OObeKTaMH CITyXH-
JU cTaloHapHbie mpoOHble miomanu Mucturyra neca KapHIl PAH ¢ naBHo-
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cThio ocymeHus 25 ... 30 mer, Ha KOTOpHIX B Hawaje 70-X rr. ObUIH MPOBEACHBI
TIEPBBIE HCCIICIOBAHMSL.

[enb nccneqoBaHU — YCTAHOBUTH POJIb PA3IMYHBIX TTOKOJICHUHN J1epeBb-
€B U MoJpocTa B (JOPMUPOBAHHUHU JIPEBOCTOEB IMOJ BIMSHUEM OCYILICHHS U JIECO-
XO3AHCTBEHHOTO BO3/ICHCTBHS W OLEHHUTH JIECOBOJICTBEHHYIO 3((EKTHBHOCTD
OCYIICHUS B OTACIHHOCTH M B COBOKYIHOCTH C IIPOBEJCHHEM PYOOK B OCYIICH-
HbIX Jiecax Kapemnuu.

N3zyuanu Hambojee pacnpocTpaHeHHble B Kapennu THIBI Jieca OCyIIeH-
HBIX HaCAKICHHUU Ha Pa3IMYHBIX 10 Tpo(HOCTH MmouBax. MccinemoBaHus mpoBoO-
AN B COCHSKAX M Oepe3HsIKax TPaBsSHO-C()arHOBBIX Ha TOP(SIHBIX MOYBaxX Iie-
PEXOMHO-HU3MHHOI'O THIA, B COCHAKAaX OCOKOBO-C()arHOBBIX Ha TOPQSHO-
(TopthsiHMCTO-) TiEeBHIX TOYBAaX HA TJIMHAX M B COCHSAKAaX KyCTapHHYKOBO-
c(harHoBBIX Ha TOPQSHO-TIOA30THCTO-TICEBIX TTOYBAX.

B nensix u3ydyeHus: BIUsiHUS pyOOK Ha POCT U MPOAYKTHBHOCTH OCYIICH-
HBIX COCHOBBIX HAacaXIEHHH B Pa3IMUHBIX YCIOBUSX MPOU3pACTaHUs MPOOHBIE
TUTOIIAIM OBUTH pa3zelieHbl HAa BapHaHTHI (y4acTKu): 1 — KOHTpoIb (OcylleHHas
IIOMmAAh), 2 — OCYIICHHE + BRIOOpOYHAS WJIH IMpoXoaHas pyOka, 3 — ocymeHune +
CIUTOLIHAsI pyOKa ¢ COXpaHEHHEM MOAPOCTa U TOHKOMepa. B mocnennem ciyyae B
c(hOpMUPOBABIINXCS MOJOJHIKAX OBLIH MPETYyCMOTPEHBI MTOIBAPHAHTHI C YXOJI0M
3a XBOWHOH YacThIO APEBOCTOS MIIM O€3 HEero. YUEThI IPEBOCTOS C BEIACICHUEM
MMOKOJICHUH M TTOJPOCTA TMIPOBOIMIIH TI0 METOIUKE 3aKJIAIKH 1 00pabOTKH TaHHBIX
HpPOOHBIX TUIOLIAJICH OCYIICHHBIX HacaxaeHui [3]. s kaxaoro mokoyieHus co-
cHbl otoupanu 10...15 MoaenpHBIX JepEeBLEB AJs U3YUCHUS X0/1a POCTa [0 METO-
J¥Ke, npuHATOW B Takcanuu [1]. TIpocTpaHCTBEHHYIO CTPYKTYPY OCYIICHHBIX
HacaXJIeHUH MCCIIEe0BaIH MyTEM KapTUPOBAHHS JAECPEBHEB U BO3OOHOBICHHUS C
ucrojib3oBanueM meroauku B.C. Mouceesa [2].

JTATeNbHBI MOHUTOPUHT, TIEPUOJIMYECKH OCYIIECTBISIEMBI Ha TOCTO-
SHHBIX TPOOHBIX IUIOIIAASX, IMOKa3all, YTO XapakTep M CTENeHb HW3MCHEHHUS
CTPYKTYPHI HaCAXKICHUH MOCIIE OCYILIECHHS 3aBUCAT OT HECKOJBKUX (PaKTOpPOB, U3
HanboJiee 3HAYUMBL: YCIIOBHS TPOHM3PACTaHMsI, BO3PACT U TOIHOTA OCYIIA€MOTO
Haca)XJICHHS, HATMYHE U KaYeCTBO €CTECTBEHHOTO BO30OHOBIICHHUSI XBOWHBIX, HH-
TEHCHUBHOCTB JICCOBOACTBEHHBIX MEPOIPHUATHI (PyOOK).

W3ydenne mpocTpaHCTBEHHOW CTPYKTYpPHI IPEBOCTOEB HA OCYLICHHBIX
3eMJISIX TIO3BOJIMIIO BEISIBUTH TOJIOKUTENFHOE BIMSAHNAE PyOOK Ha paBHOMEPHOCTh
pasMeleHust JepeBbeB. Pa3nuuus B TYCTOTE JepeBbEB B MHTCHCHBHO M JKCTCH-
CHBHO OCYIIEHHBIX 30HaX B BapHaHTax ¢ pyOkamu coctaBisor 3 ... 11 %, torna
kak B KoHTpouse 25 ... 39 %. Ha y4acTkax, npolieHHBIX pyOKaMH, 10JIs1 XBOMHBIX
BBIIIIC B MHTEHCUBHBIX, a2 B KOHTPOJILHBIX BapHaHTax, HA000POT, B IKCTEHCHBHBIX
30HaX ocyieHus. 3ameTHO Oosbine (26 ... 39 %) B KOHTpOJIC JOJISI COCHOBBIX
JIEPEBbEB C 3aKPHITOH BEPIIMHON, B BapuWaHTaX, MPOHUACHHBIX pyOKaMH, TOJBKO
11 ... 23 %. YcraHOBJIEHO, YTO JIaXKe B KYyCTaPHUYKOBO-C(arHOBBIX COCHSKAaX,
HECMOTpsI Ha HEBBICOKYI0 COMKHYTOCTH (0,5), okono 40 % nepeBbeB UMEIOT Yac-
THUYHO MJIM TTOJIHOCTBIO 3aKPBITYIO KPOHY, YTO CBSI3aHO C HEPAaBHOMEPHOCTBIO T10-
SIBIICHUS] BO30OHOBIICHHSI, IPUYPOUYSHHOTO B 3a00JI0UEHHBIX YCIOBUSAX K MHUKPO-
noBbIIeHNsIM. CliefoBaTeNbHO, pyOKH B OCYIIaeMBIX HACAKICHUAX HEOOXOIIMBI
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Uit QOPMHUPOBAHUST ONTHMAIBEHON MPOCTPAHCTBEHHOMN CTPYKTYPHI, CO3JaHUS XO-
POLIMX YCIOBHUH pOCTa OCTABIICHCS YacTH IPEBOCTOSL.

Ilon BaMsAHMEM OCylLIeHUS M pyOOK M3MEHSETCs] TakKe BO3pPACTHAs, IO-
pOIHAs CTPYKTypa HACAKICHUH, IMOBBINIAETCS WX MPOAYKTHBHOCTh U CpETHHE
TaKCcallMOHHBIE TMOKa3aTenu. Kak mpaBuiio, crapblie MOKOJICHUS 1ePEBbEB HAa KOH-
TPOJIBHBIX YYaCTKaX COXPAHSIOTCS B COCTABE IPEBOCTOS, XOTS MX OIS CYIECT-
BEHHO COKpaTHJach 3a nepuon HabmoneHui. [Ipyn Hanuuuu mox mojaoromM HU3KO-
MOJTHOTHBIX JPEBOCTOEB JOCTATOYHOTO KOJMYECTBA JKU3HECIIOCOOHOTO MOApOCTa
u3 Hero (OpMHUPYIOTCS MOJIOBIE TOKOJIEHHS COCHBI M Oepe3bl, BO3pacTHas
CTPYKTypa YCIOXHSIETCS, IPOMCXOOUT E€CTECTBEHHOE oMojoxeHue. Crenble U
IepecToifHble HacakaeHus yepe3 25 ... 30 meT ocyIIeHns: OKa3bIBalOTCSA CpeaHe-
BO3PACTHBIMHU H MTPUCIIEBAIOIIIMHU.

[Ipu mpoBeneHUN BBIOOPOYHBIX PYOOK B CHENBIX APEBOCTOSNX MU IPO-
XOJHBIX — B CPEIHEBO3PACTHBIX MOBBIIIAETCS IO COCHBI B OCOKOBO- U TPaBsSHO-
c(arHoBbIX COCHSIKaX. B COCHOBOH 4acTH y4yacThe CpeIHEBO3PACTHBIX M IpHUCIIC-
BAaIOIIMX ITOKOJICHUH 3aMETHO BBIIIE, YeM Ha KOHTPOJIBHBIX Y4aCTKaX, HOSBIAIOT-
Csl, XOTb U HE3HAYUTEJIbHO, IOKOJEHUS COCHBI U €1H, COPMHUPOBABIINECS M3
HOJpOCTa.

B pesynbrare ciiomHbIX pyOOK ¢ COXpaHEHHEM MOAPOCTa M TOHKOMEpa
B OCOKOBO- M TPaBSIHO-C()arHOBBIX HACAKICHUAX M IOCICAYIOUIMX YXOIOB 3a
XBOWHOHM 4acThl0 B CPOPMHUPOBABIIUXCS MOJIOJHIKAX depe3 25 JeT nocie pyokn
Ha MecTe Majtod(Q@EKTUBHBIX AJISI THIPOJIECOMEIMOPALIMU CIENBIX U MEePecTOom-
HBIX HaCaXACHUH (POPMHPYIOTCSI XBOMHBIE APEBOCTOM C HE3HAYUTENBHBIM yda-
CTHEM JINCTBEHHBIX, HO CYIIECTBEHHOH (110 3 SAWHMII B COCTaBE) JOJICH IMOKOJIe-
HHsI COCHBI, BO30OHOBHBILETOCS MOCIIE OCyIIeHHs. B GOTaThIX YCIOBHSX MPUCYT-
CTBYET H eJib (10 | eIMHUIIBI B COCTaBE).

s Bcex M3yYEHHBIX APEBOCTOEB, HaK€ B OJMIOTPO(QHBIX YCIOBHUIX
MIPOM3PACTAHUS, B TCUCHHE IMEPUOJIAa OCYIICHUs OTMEYCHO IMOBBIIICHUE TPOJYK-
TUBHOCTH. O/IHAKO €CNIM B OCOKOBO- U TPaBSHO-C(ATHOBBIX HACAKICHUAX TEKY-
it 6oHMTeT MoBkImaercs 1o I-11, To B kycTapHUYKOBO-CarHOBBIX M3MEHEHUS
HE3HAYHUTEIbHBI. BEIOOpOUHbIE, TPOXOMHBIE W CIUIOIIHBIE PyOKH (C yXomamu) B
Me30TPOPHBIX U ME30EBTPOQHBIX YCIOBHIX CIIOCOOCTBYIOT (JOPMUPOBAHHUIO Jpe-
BOCTOEB OOJIbIIEH XO35MCTBEHHOHN IECHHOCTH U TPOILYyKTHBHOCTH.

B ocokoBo- 1 TpaBsiHO-c()arHOBBIX THIAX JECa paclpeleieHUEe JePEBhEB
[0 CTYTMEHSIM TOJIIMHBI B T€YCHUE 25 JIeT OCYLICHUs MPUONMKAETCS K HOpMallb-
HOMY, 4TO OoJiee XapaKTepHO IJIsi COCHBI. B KycTapHHYKOBO-C(arHOBBIX COCHSI-
Kax coxpaHsieTcs npeoOiagaHue TOHKOMEPHBIX JiepeBbeB, yepe3 25 ... 30 xer
mocjie OCYIICHHUs JieBasi aCHMMETPHUSI B PacHpe/Ie]iCHUH JIEPEBhEB MO CTYICHSIM
TOJIILIUHBI OCTAETCS, XOTS U HECKOJIBKO CHUKAETCSL.

YX0n B COCHOBBIX MOJIOJHSKAaX TPaBsiHO-c()arHOBOTO THUIA Jieca, cop-
MHUPOBABIIHUXCS TIOCJIE OCYIICHUS W CIUIOIIHBIX PyOOK CHENbIX HacakJIeHHH,
o0ecrevnBaeT He TOJIBKO OOJBIIYIO T'yCTOTY XBOWHOW YaCTH MOJIOJBIX APEBOCTO-
€B, HO M yBEJIMUYCHHE MEPHO/Ia MAKCUMAaILHOH T'ycTOTHl. M3pexuBanue nepeBbeB
COCHBI HAUMHAETCS Ha 5 JIeT mo3Xke, 4eM B BapuaHTe 0e3 yXOJO0B.
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JuHamMKKa TyCcTOTHl M TOPOJHOTO COCTaBa IMOJPOCTa TMOCIE OCYIICHHS
3aBHUCHUT OT yCJIOBUH MPOM3PACTAHUS U MOJHOTHI ApeBocTos. Eciiu B BBICOKOMOJ-
HOTHBIX TPaBsSHO-C()arHOBBIX COCHIKAxX depe3 15 ... 20 JeT moapocT COCHBI Ipe-
BapHUTEIHHON TeHEepalliil NCYE3aeT, a €T0 MECTO 3aHMMaeT BO300OHOBIIEHHE Oepe-
361 U €lIM, TO B KYCTaPHUYKOBO-C()arHOBBIX COCHSIKAaX BCJICACTBHE HEBBICOKON
HOJHOTHI JIPEBOCTOSI M HE3HAYUTEIbHOM WHTEHCHBHOCTH POCTA COXPaHSIETCs
1-2 TEIC. mT./Ta TOAPOCTA, BOSHUKIIIETO IO OCYIICHHUS.

HccnenoBanus Xxoa pocTa JepeBbEB COCHBI MOKA3aJId UX Pa3HYIO OT3bIB-
YHBOCTH Ha OCYLICHHE B 3aBHCUMOCTH OT BO3DPAacCTa, pa3MEPOB U YCIOBHH MPOU3-
pacranus. Ilocie ocymeHns MONOr APEBOCTOS BBIPABHUBACTCS 3a CUET MHTCH-
CHBHOTO POCTa JEPEBHEB MOJIOABIX M CPEJHEBO3PACTHBIX MOKoyeHHH. OcoOeHHO
BBICOKHE HPUPOCTHI IO BHICOTE OTMEYAIOTCS Y MOKOJICHUS, CPOPMUPOBABILIETOCS
u3 noapocta. B Me30TpodHBIX yCIOBUSX NPUPOCT B BBICOTY BO3PACTAaET AAXKE y
CIIETIBIX JIEPEBLEB, XOTS B 3a00JI0UEHHBIX JPEBOCTOSX OH PE3KO CHIDKACTCS yiKe K
90 ... 100 rogam. B Me30€BTPO(dHBIX YCIOBHSIX 3TOT MPOLECC B 3a00JI0USHHBIX
JIpeBOCTOSAX NpoucxoauT nozanee —k 120 ... 130 romam.

CoOTBETCTBYIOLINE U3MEHEHUS TIOCIIE OCYIIEHNSI MOXHO OTMETUTH U IIPU
PaccMOTPEHHH X0/a POCTa MOJAEIBHBIX JepEBLEB COCHBI Mo auamerpy. OmHako
3/leCh KapTUHA Y€ MEHee BhlpakeHa. BrIpaBHUBaHMS CpeIHHX TUAMETPOB Je-
PEBBEB COCHBI Pa3HBIX MTOKOJIEHUH HET, XOTS Pa3HULA MEXIY HUMHU COKpPAIIaeTCsl.

B HakoruieHUM 0OBEMHOTO TPUPOCTA K KOHIY TPETHEro IECSTUIICTHUS
OCYILICHHS JIUJUPYIOT CPEIHEBO3PACTHBIC U MPHUCIICBAIOIINE TOKOJICHHUS, KOTOPBIE
JI0 OCYIIEHHUs OBUTH MPECTABICHB TOHKOMEPOM.

Ha ocnoBanmm ananmsa mozeneil ObUM TOZOOpaHBI MaTeMaTHYECKHE
YpaBHEHUS, XapaKTEPU3YIOINE B PA3JIMUHBIX YCIOBUSIX MPOU3PACTAHUS X0 POC-
Ta JIEPEBbEB COCHBI Pa3HOTO BO3pacTa MO JUAMETPY, BHICOTE U 00BEMY B TCUEHHE
30 ner mocne ocymenus (pakt) u 3a ITOT ke NMepruoa 6e3 MeInopaIuH (IIPOTHO3).
CpaBHeHHE (aKTHUECKOTO POCTa JAEPEBBEB MOCIE OCYIICHUS W MPEATIONaraeMoro
B YCIIOBHSIX 3a00JIOUCHHOCTH ISl JaHHBIX MOJENECH MO3BOJIUIIO PacCUUTaTh J0-
HOJHUTENBHBIN MIPUPOCT JCPEBHEB COCHBI KAXKIOIO MOKOJCHUS, MOJYUYCHHBIH B
pe3ysbTaTe METMOPALUH B PA3ITUYHBIX YCIOBUSIX MPOU3PACTAHUSL.

Haunbonpiiee 3HaueHne B HaKOMJICHWM 3araca JUIsl BCEX paccMaTpuBae-
MBIX YCJIOBHH NpOM3pAcTaHUS HMEIOT CPEIHEBO3PACTHHIE ITOKOJCHUS COCHBI
(60 ... 80 ;er), mpeacTaBiIeHHbIE HA MOMEHT OCYIIIEHUS] TOHKOMEpPOM. B kycrap-
HUYKOBO-C(ParHOBBIX COCHSIKAaX, a TaK)Ke B OTHOCHTEIBHO HEOOraThIX HH3KOIIOJI-
HOTHBIX OCOKOBO-C(arHOBBIX JPEBOCTOSX MPUCYTCTBYET TAKKE TOHKOMEP COCHBI
B Bo3pacte cnenoctH (120 ner). Ero yuactue B ¢hopMupoBaHUM 3amaca HE3HAUU-
TETHHO TMOO PaBHO HYIIIO.

Ecnyu B BBICOKOIIONTHOTHBIX M CPETHETIONHOTHBIX €BTPO(MHBIX H ME30€B-
TPOGHBIX COCHSAKAX Ja)ke IPU MPOBEIECHUM BBHIOOPOUYHBIX M NMPOXOAHBIX PyOOK
(uaTeHcHuBHOCTH 36 ... 49 %) B dopmHpOBaHWH 3amaca JIOMUHHPYET XBOWHBIN
TOHKOMEp, TO B HH3KOIIOJHOTHBIX ME300JUTrOTPO(QHBIX APEBOCTOSX BO3pacTaeT
pOJb MOApOCTa, KOTOPHI MOXKET 3aHMMaTh JHIUpYoLlee HonoxeHne. Hekoro-
poe TOBBILICHWE €ro AOJM BO3MOXKHO NPH TNPOBEICHUH B KyCTapHUYKOBO-
c(harHOBBIX COCHSIKAX BHIOOPOYHBIX PYOOK C ymajJeHHUEM CTapbIX IMOKOJEHHUH CO-
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CHBL. B TpaBsiHO- U 0COKOBO-C()arHOBBIX APEBOCTOSX YIS ATOTO TPeOyeTcs Mmpo-
BEJICHUE CIUIOIIHBIX PYOOK M MOCIEAYIOMNX yXOJ0B B MosofHsKax. [lokonenue
XBOMHBIX (CaMOCEeB), BO3HHKIIIEE TTOCTIE OCYIICHHS M pyOOK, IIPaKTHICCKH HE yda-
CTBYET B (JOPMHUPOBAHHH 3amaca 3a UCKIFOUEHHEM COCHOBBIX MOJIOJHSKOB TpPaBsi-
HO-c(harHoBOTO TUIA Jieca, CPOPMUPOBABILUXCS TIOCIIE CIUIOUIHBIX PyOOK CIIENbIX
HACaXACHUH NIPU YCIOBUH NPOBEACHUS YXOA0B 32 XBOWHON YacThIO APEBOCTOS.

Taxum 00pazoM, CpeAHEBO3PACTHBIE U IIPUCIIEBAIOLINE OKOJICHHS COCHBI
1 COCHOBBII IOJPOCT 32 cueT 0ojiee MHTEHCHBHOTO POCTA, a MOCJICAHUH 1 33 CUeT
3HAYUTEJILHON TYCTOTHI B HU3KOIIOJHOTHBIX JPEBOCTOAX UMEIOT OCHOBHOE 3HaYe-
HUe B (POPMHUPOBAHUH 3aIlaca APEBOCTOEB MOCIIE OCYIICHUS.

[To pe3ynbraTaM HccieqOBaHUI MOXHO CHENaTh CIeayroliee 3aKiroue-
HHUE.

B Me30eBTpOHBIX YCIOBUAX MPOU3PACTaHUS MPU OCYIIEHUH CPEIHE- U
BBICOKOTIOJTHOTHBIX COCHOBBIX HACaXJCHUU CleqyeT OpUEHTUPOBATHCS Ha Cpell-
HEBO3paCTHBIE TIOKOJICHHSI COCHBI, ITPECTaBICHHBIE TOHKOMEPOM, KOTOPBIE TIOCIIE
BEIOOPOYHOI! (B CHENBIX IPEBOCTOSIX) MM MMPOXOAHON (B CPEIHEBO3PACTHBIX JIpe-
BOCTOSIX) PyOKHM MMEIOT OCHOBHOE 3HaueHHe B (hopMHpoBaHWHU 3amaca. OcTaBie-
HHUE COCHOBOTO TOHKOMEpa B BO3PACTE CIEJIOCTH B ME300IUTOTPO(HBIX YCIOBHIX
HelleJecoo0pa3Ho B CBA3U C €ro HU3KUM IpupocToM. [Ipu ocylieHnu HU3KOMOI-
HOTHBIX COCHSIKOB ME€300JIMTOTPO(]HBIX YCIOBUH MPOU3pacTaHus 0CO0YI0 POJib B
(hopMHpOBaHNH HACAKACHUI WIpacT COCHOBBIA IMOJPOCT, 3HAYEHHE KOTOPOTO
BO3pAcTaeT MpPU NPOBEJACHUHU CIUIOIIHBIX (B OCOKOBO-C(HarHOBBIX COCHSIKAax) U
BBIOOPOYHBIX (B KyCTapHHYKOBO-C(parHOBBIX) pyOoK. IIpu Hammumu mox nojaorom
TPaBSHO- ¥ OCOKOBO-C(arHOBBIX COCHSKOB M OEPE3HSKOB JKU3HECIIOCOOHOTO CO-
cHoBoro nojapocra (6oxee 0,5 M) TOCTaTOYHOH I'YCTOTHI (4-5 THIC. IIT./Ta TIPU BBI-
core 10 1 M, 2-3 THIC. WIT./Ta — 10 2 M) ONTUMAaJbHBIM BAPHAHTOM SIBISETCS
CIUIOLIHAs pyOKa C COXpaHEHHEM IOAPOCTa U TOHKoMepa. IIpoBenenue yxonoB B
c(hOPMHUPOBABIINXCS TIOCTE CIUIOMIHOW PYOKH TpaBsHO-C(AarHOBBIX M OCOKOBO-
c(arHoBbIX MOJIOJHIKAX ITO3BOJISIET MOBBICUTH YYacTHE COCHOBOTO IMOJIPOCTa H
MOCJIEAYIOLIETO Mociie pyOKH BO30OHOBICHHS COCHBI B mpolecce GOpMUPOBaHUS
JPEBOCTOEB Ha OCYIICHHBIX 3EMIISIX.

B Me30TpodHBIX U ME30eBTPOQHBIX YCIOBHSIX MPOU3PACTAHUS CTAPOBO3-
pacTHbIE MOKOJIEHHUS 3HAYUTEIBHO YCTYNAIOT [0 MHTEHCHBHOCTH NPUPOCTa Cpel-
HEBO3PACTHBIM M MOJIOJBIM IIOKOJICHHUSAM, B CBS3M C 3TUM OJHOBPEMEHHO C OCY-
HICHUEM WJIM PEKOHCTPYKIMEH HE00X0AUMO YIAUTh CTAPOBO3PACTHBIC ACPEBbSI.

Ocymienne OeHBIX BEPXOBBIX TOP(SHUKOB (OJUTOTPOQHBIE YCIOBHSA) B
ycnoBusix Kapennn GecriepcriekTUBHO Uit (POpMUpPOBaHUS NMPOAYKTHUBHBIX Jpe-
BOCTOCB M3-32 HU3KHX 3aI1acoB K BO3pPacTy pyOKH.

B ocymaembIx HacaxIeHHSIX ME30TPO(HBIX U ME30€BTPOGHBIX yCIOBUH
MIPOM3PACTAHUS TIOCIIE MPOBEACHUS CIUIOMIHBIX PYOOK C COXpaHEHHEM XBOHHOI'O
MOJIPOCTa U TOHKOMEpa HEOOXOMMO HEe MEHEe JIBYX YXOJIOB 32 XBOWHOW 4acThIO
MOJIOAHSKOB (mepBbIii uwepe3 5 ... 10 mer mocnme pyOku, BTOpOMl uepe3
15 ... 20 ner).
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S.A. Kokhansky
Transformation of Swamp Forest Stands under Forestry
Measures Influence

Reformation processes of pine stands in Karelia are characterized by different growing
conditions  within 25-30 years after drainage are investigated. The stand structure
modifications, course of generations' growth is studied. The role of cutting is shown and
the stands' productivity is assessed.
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VK 630*3:630*
A.B. Poouonoe

Ponnonos Anzpeit Bukroposud poauics B 1974 r., okonuun B 1997 r. Ilerposason-
CKMH TOCYAapCTBEHHBIN YHUBEPCUTET, KAaHAUAAT TEXHUUECKHX HAyK, CTapIIMil mpero-
naBatenb Kadeapbsl MeXaHH3alUH CelbCKOXO3SHCTBEHHOro mnpousBoictea [letpl'V.
Nmeer 39 neyatHbIX paboT B 00JIACTH TEXHOJOTHU U SKOHOMHUKH HEHCTOIIUTEILHOTO
JIECOTIOIb30BaHUS B YCIIOBUSIX IEPEXOAHOH S3KOHOMUKH.

TEXHOJIOTTMYECKHUE OCHOBBI
HEUCTOIMUTEJBHOI'O JIECOIIOJIBb30BAHUS

[IpencraBneHa TEXHOJOTHS KOMILIEKCHOTO OCBOoeHMs JjecHbiXx mwiomaned (KOJIII) kak
OCHOBA JIJISl IPAKTUYECKON peann3aliii HEMCTOIIUTEILHOTO Jieconoib3oBanus. [IpuBese-
HbI pe3yJIbTaThl TEOPETHUECKUX HCCIEJIOBAHUHN MO ONTUMU3ALMU MapaMeTpPOB TEXHOJIO-
ruu KOJIII.

Kniouesvie cnosa: TCXHOJIOI'UsA, JIECO3aroToOBKH, JICCOBOCCTAHOBJICHHUC.

[TpuHIMIT HEUCTONIMTEIHLHOTO JIECOIMOJIL30BaHUS MTPEIIOJIaraeT, Yro IKC-
TUTyaTalus JICCHBIX PECYpPCOB HE JOJDKHA MOJPHIBATh WX CIHOCOOHOCTU K Camo-
BOCIIPOU3BOJACTBY [1], T.e. JleCOmoyIb30BaHKE CIIEAYET pacCMaTpuBaTh Kak COBO-
KYIMTHOCTb TEXHOJOTMYCCKUX IPOIECCOB 3aroTOBKH, BOCCTAHOBJICHHUA, OXPAaHbI U
3aIUTHI JIECHBIX PECYPCOB.

N3BectHO [7], 9TO B TEXHOJIOTHYECKUX IMPOIECCAX HA JICCHOW IUIOMIAIN
SaﬂeﬁCTBOBaHBI Pa3IMYHbIC BUABI IPEAMETOB TPyda, Ha MOPAAKH OTINYAOIHUECA
JIpyr OT Jipyra MO 3HEpPreTHYEeCKOMY YPOBHIO: J€pEBbs NMPH MPOBEICHUN PyOOK
Jieca, CaKeHIIbI TIPU TMOcajiKe jeca u T. A. Ilpu 3ToM B3anMHas yBsizka padoOT oc-
JIO)KHCHa U TEM, YTO OHU CMCHICHBI BO BPEMCHU M3-3a IPOTCKAHUA onoJornye-
CKHUX TIPOIIECCOB.

PaspenieHue 3THX MPOTUBOpPEUHiA BO3MOXKHO B paMKax OOBEKTHOW KOH-
HEMIMU JIECHOW TexHoyoruu [7]. B kauecTBe 00BbEKTa 3Ta KOHIICHIMS paccMar-
PHUBACT JICCHYIO IUIONIAIb KaK 3eMEJIbHBIA y4acTOK (aHAJIOT ChIPhs), KAUECTBO KO-
TOPOT0 M3MEHSETCS B pe3ysbTaTe TEXHOJOTHYEeCKHX omeparuil. OCHOBHas mpo-
JYKIIMS — Ta XKe JIECHAs MJIO0MIa (b, HO CO CIHEIbIMH HACAKIACHUIMH XO3SIHCTBECHHO-
LIEHHBIX TIOPOJ, HAJIMYKUE KOTOPHIX TOBOPUT O 3aBEPIICHUH OYEPETHOIO TEXHOJIO-
THYECKOT0 IUKJIA.

JIOTIOJTHUTENEHY IO TPOAYKIIMI0 00pa3yIoT JAPEBECHHA OT pyOOK TIIaBHOTO
NOJIb30BaHKsI U PyOOK yXoJa, MHEBbIH OCMOJ U JPYTHE MPOAYKTHI, 3ar0TaBIIU-
BaeMbIC B Mepuoj 00opoTa pyOku jneca. CTOMMOCTD JIOTOJHUTEIBLHON POAYKIIUH
JIOCTATOYHO BEJIMKA, YTOOBI KOMIICHCUPOBATh 3aTpaThl HAa €€ 3arOTOBKY U JIOCTH-
JKCHUE TJIABHOW [enu TexHonoruu. OJHAKO CTOMMOCTh OCHOBHOM MPOIYKIMU
OKa3bIBaeTcsl 0oyiee BBICOKOHM, €CIIM yUecTh CTOMMOCTh 36MENBHOTO y4acTKa Kak
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HEIBIKMMOTO uMyIiecTsa [7, 8].

[IpeoOpazoBanue pa3nMyHBIX pabOT, BBEINOIHIEMBIX HA OJHOHN ILTOMIA/IH,
B €IMHBIN TPOIECC KOMIUIEKCHOTO ocBoeHms JiecHou murormanu (KOJIIT) ocyme-
CTBIISIETCS. HA OCHOBE IOCTOSIHHO JICHCTBYIOIIMX TEXHOJIOTHYECKHX KOPUIOpPOB
(ITATK), xotopsie Buepoie mnpemnoxkun W.K. MeBuns mis mpoBeneHus pyook
yxona [3-5, 8, 9]. IIpu sToM 0OecnednBarOTCs CBA3M MEXKIY TEXHOJIOTHYSCKUMU
IIPOIIECCAMH JIECOCEYHBIX, JIECOBOCCTAHOBUTENFHBIX pa0OT M paboT B IMephon
pocra Jseca.

B nponecce KOJIIT npeobpa3oBanue IeCHOH IUIOMIAIN B UCXOAHOM CO-
CTOSSHUW B OCHOBHYIO TPOIYKIIMIO — JIECHYIO IUIOMIAIb CO CIIENBIMH HacaxJe-
HUSIMH XO3SICTBEHHO-IIEHHBIX MOPOJ — OCYIIECTBISIETCS HENPEPHIBHO C Iepe-
MEHHOI MHTEeHCUBHOCTBIO, a BCce pabOThI Ha IUIOMIAIU — JUCKPETHO. Takum oOpa-
30M, TexHoJormdeckuid npomecc KOJIIT moxxHO KiaccupunupoBaTh Kak KOMOU-
HUPOBAHHBIH [2].

B nporecce KOJIIT uckirouaroTcs 3aTpaThl Ha pa3METKY U CO3/IaHUE TeX-
HOJIOTUYECKHX KOPUIOPOB ISl MAIIHH, BHITIOIHSIOIIUX paOOTHl B MEPHO pocTa
Jeca, Ha JIOTIOJIHEHHNE JIECHBIX KYJBTYp, YHAYTOXKAEMBIX MalliHAMU B TEXHOJIO-
THYECKUX KOPHIOPAax; COKpAIIaeTcs J0KyMeHToobopor [4, 5] .

B IleTpo3aBoickoM rocy1apcTBEHHOM yHHBEpPCHUTETE pa3paboTaH BapH-
aHT TexHosorudeckoro mnporecca KOJIII, ocHOBaHHBIH Ha NPUMEHEHUU JTYHKO-
oOpasosarenei JI-2Y mig mocagku jieca Ha BBIpyOKax C JIIOOBIM KOJIWYECTBOM
MHEH U KaMeHUCTHIMU TTouBami [4, 5, 8, 9]. Cxema yBsI3Ku mapaMeTpoB Ipoliecca

KOJIII [5, 8] mpencraBieHa Ha pUCYHKE.
M+o I
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JIlaHHasi OCh JIBW)KEHHS JIECOKYJIbTYPHOTO arperatra; 3 — pacyeTHOE CMelleHHe
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JIECHBIE KYJIBTYpPbI B OJHOM IIPOXOJI€ JIECOKYIBTYPHOTO arperara; P — mupHuHa mna-
cexu, M; C — mmpuna ITATK, m; 7 — mupuHa BojloKa Ui TPaKTOPHON TPENIeBKU
JIpeBECUHBI, M; Ej; — 3amuTHas 30Ha MEXIy KpailHUM Ha Maceke psoM KyJbTyp U
INATK, m; £ — 3amuTHas 30Ha MEXIY pAAaMU KyJIbTyp B CMEXKHBIX IPOX0Jax, M;
b — paccrostHMe Mexny KpaliHUMH psSOaMu KyJIbTyp B JIHTE, M; S — IIar IOAro-
TOBKH ITOC3I0YHBIX MECT MOJ JIECHBIE KyIbTYpHI, M; M — cpemHss apuQmMeTHye-
CKasl BEJIMYMHA CMEIIEHHS TPAcChl JIECOKYJIBTYPHOTO arperara OT 3aJaHHOW OCH,
M; G — CpeiHee KBaApaTHYECKOe OTKIOHEHHE, M; M — CpeAHEee PacCTOSHIE MEXTY
JIEHTaMHU KyJNbTYyp, M; M — CPeJHEE PACCTOSIHAE MEXIY OCbIO KpaiHero arperara
Ha naceke u [IJITK, m

Ontumansayto cxemy pasmenienus [ITK onpenensior npu moaroroske
JIECHOH IIIoIIaaM K OCBOEHHUIO. PaccTosiHMe MEXTy HUMH MO OCSIM yCTaHaBJIHMBa-
10T KpaTHBIM IIMPHHE 3aXBaTa arperara, KOTOpPbIi MpeAnonaracTcs HCIoIb30BaTh
B KauecTBe 0a30BOro 1t paboT B mepuoj pocTa jeca. PeanpHblil quana3zoH mu-
pUHBI 3axBaTa cocTaBisieT 16 ... 25 m.

[ATK ¢opmupyioT B mporecce JIeCOCeUHBIX padoT Ha IUIOLIaau, BhIOU-
past IIMPUHY MAaceKH KPaTHOW PacyeTHOMY PACCTOSHHUIO MEXKAY JEeHTamMu Oyny-
IIMX JIECHBIX KYJBTYP.

Jlecusle kynbTypsbl 3axnagsiBatoT Mexxay IIJITK, npunepxxuBasce mapain-
JIETBHOCTH MEXIY OCSMH IIPOXOJOB arperara sl ocaaku (IIoceBa) jeca U TeX-
HOJIOTHYECKUMH KOPHUIOPaMH.

IupuHa BoJOKA /ISl TPAKTOPOHOU TpeseBKHU ApeBecuHbl (1) 3aBUCHT OT
napamMeTpoB TPAKTOPOB U, COTIACHO TPeOOBAHMUAM IO OXpaHe TPyAa, HE NOJDKHA
ObITh MeHee 5 M. PaccrosiHne Mexy KpailHUMU psiiaMu KysisTyp B JeHte (b) orm-
penernsieTcs TeXHUYECKON XapaKTepPHCTUKON JIECOKYJNbTypHOTO arperara W s
JOBYXPSAHBIX MaIlMH OJM3KO K IIUPUHE KOJeU Tpakropa. Bennuunsl M u  ycra-
HABJIMBAIOT MPH CHCIMATIBHBIX HCCIICIOBAHUAX BBIPYOOK [6]. OcTayibHbIe Hapa-
MmeTpsl npouecca KOJIIT pacueTHsle.

[Hupuny [IJITK onpenensiroT mo gpopmysie

C=T-2E,. (1)

[Ipu paBHOMEpPHOM pa3MELICHUH JICHT KyJbTYp Ha MaceKe BBIMOJIHIETCS
ycnoBue E; = 0,5F, npu aTom ypaBHeHnue (1) npuobperaer Bua

C=T-E. @)

MunumaneHas BennurHa C OTpaHUYMBAETCS MIMPUHON HaWOOJBIIEro U3
arperatroB AJsl o0ecrieueHHs: UX OecIpersITCTBEHHOTO JABMKEHHUS IO TeXHOJIOTU-
yeckuM Kopuaopam. [lluprHa 3aiiUTHON 30HBI OIPEIEISETCS 10 YPaBHEHUIO

E=m-b-2(M+o0) 3)

U JI0JDKHA OBITH HE MEHBIIIE S, 4TOOBI YCTPAHUTh KOHKYPEHIIHIO TIPH POCTE KYJIb-
Typ B CMEXHBIX psgax. [Ipu HOpMaJIIbHOM pacipeeleHUN 3HaY€HUN OTKIOHEHHUS
Tpacchl JBUXKECHHA JIECOKYJIBTYPHOTO arperara OT 3aJaHHOW OCH BEpOSTHOCTB
TOr0, YTO 3TO OTKJIOHEHHE HE MpPEBBICUT G, cocTaBiser 0,242, a BEpOATHOCTH
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COBIAJCHUS OTKJIOHEHUS HA BEJIMUUHY G IS CMEKHBIX POXOAO0B B OTHOM U TOM
ke Mecte paBHa 0,058 [5]. UccnemoBanus [6] MOKa3bIBAIOT, YTO IKCIIECC IMITHU-
PUYECKUX KPUBBIX paclpeeieHns] OTKJIOHEHUH JIJIsl BCEX TPYIIN THIIOB Jieca OKa-
3aJICAd TOJOKUTENbHBIM, CIEAOBATEIbHO, BEPOSTHOCTh YMEHBILIEHUS pealbHOU
3aIIUTHOM 30HEI IO CPABHEHHIO ¢ pacdeTHOU OymeT MeHbIre 0,058.

Kpatnocts paccrosausa mexay IIJATK mo ocsim B 3aBUCHMOCTH OT IINPH-
HBI 3axBaTa 0a30BOTr0 arperara Jiis padoT B TIEPUOJT POCTa Jeca BhIpaxaeTcs Kak

A, = kB, (4)

rae A — paccrosaue Mexny cmexxabiMu TTJITK mo ocsim, m;
B — mmpuna 3axBara 6a30BOro arperara Juis padoT B IIEPUOJ pOCTa Jieca, M;
k — nienoe uwmcno. I[Tpu UCOMB30BAHUH HA JIECOCCUHBIX PA00TAX arperartos,
ONMM3KHX 110 IMPHUHE 3aXBaTa K MPUMEHSEMBIM B IIEPHOJ pOCTa Jieca
(HampuMep BaJOYHO-TIAKETHPYIOIIUM MalluHaM), IpUHAMAIOT K = 1.
[Ipu ucnonp30BaHUM TPENEBOYHBIX TPAKTOPOB C KAHATHO-YOKEPHOH OC-
HacTKOU mepBoHadasibHOe paccTosamne Mexay [1JITK MoxxHO yBeIHManuTh, COOIIIO-
nmasi ycioBue (4), ogHAKO B Tpoliecce IMOCAAKH jeca (CM. PUCYHOK) CIIEIyeT
chopmupoBath nononHuTenbHbie [IJITK Mexmy kopumopamu, moATrOTOBIEHHBI-
MU Ha dTare JIECOCEYHbIX PadoT, BHIITOJHSS yCIOBHE

A, = B. 5)

[Ipu ucrionb30BaHUU B MEPHOJ POCTA Jieca Pa3IMYHBIX arperaroB B Kade-
cTBe 0a30BOTO /JIsl pacueTOB NPUHHUMAIOT arperatr ¢ HauMEHbIIEH MUPUHOH 3a-
XBara.

[IupuHy maceku onpeAeNsioT o popmye

P=A,.-C. (6)

KpaTHOCTh IIMpUHBI MACEKH CPEAHEMY PACCTOSHUIO MEXAY JICHTaMHU
KYJBTYp II0 OCSIM BBIPA)KaeTCs KaK

m=—, (7)

rae N — 9uciio mpoxoJI0B JIECOKYIBTYpPHOTO arperata Mexay cmesxasiMu [TJITK.
Perrast coBmectno ypaBuenusi (2)—(7), monydaeM BeIpaKeHUE, 00BEIHU-
HSIOIIEE ITapaMeTphl ONePaIui JIECOCEUHBIX B JIECOBOCCTAHOBHUTEIHHBIX PadOT:
kB-T-b-2(M +0)
m=
N-1

: (8)

Ipu 3ToM ycioBuio (2) OyaeT cooTBeTcTBOBaTH My = 0,5m.
Cpennee paccTosiHAE S MEXIY BBICA)KMBAEMBIMH PACTCHUSIMH B OJHOM
psany HaxoauM 1o opmye [6]
_1000nN

S==M ®
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r7ie N — YUCIIO PSIOB KYJBTYP, BEICAXKHBAEMBIX 32 OJIMH MPOXO]] arperara,
H — HOpMa mocaJiku pacTeHHH, orpeieNnseMas B 3aBUCUMOCTH OT YCIIOBHIA BbI-

nostHeHus padot; mis Kapemun — 4000 mT./ra mpu mocaake CESHICB H

2800 mIT./Ta TIpU TOCaIKe CaXKEHIIEB.

IIpu paznenenun mnporecca Mocajky Jieca Ha MEXaHU3UPOBAHHOE MPUTO-
TOBJICHUE JIYHOK W BBIOOpOYHOE (C Y4eTOM KauecTBa) HMCIIOJNIb30BAHWE WX IS
pa3MeIEeHUs] PACTEHUH PaCUETHYIO BEJIMYUHY S, IIara HOATOTOBKU JTYHOK MOXKHO
OIIPE/ICUTD U3 BhIpaKeHus [6]

s _ 10000nNK, K, K,
p g !
(1 + JAH
100
rae K; — BeposaTHOCTL 00pa30oBaHus JTYHOK HEOOXOIMMOM TITyOWHE;
Kz — BepoaTHOCTb 00pa30BaHus JIYHOK I10 JUTHHE Pabovero Xoaa;
K3 — koo dunmenT yanuaeHus padbovero Xona;
& — Mmokazarenb TOYHOCTH.

MeTtoanka onpeeseHNs 3THX BEINYNH M3JI0KeHa B paboTax [3, 6].

Jia mpakTUYeCKHX pacueTOB MOXHO HCITOJB30BaTh TOTOBBIE TaOIHIIBI
[6], mpu sTOM ciienyer npunuMarts & = 5 %.

Iar S moAroTOBKY MOCAAOYHBIX MECT TOJ] JECHbIE KyJIbTYpHI (CM. PUCY-
HOK) BBIOMpAIOT KaK OMmKaiInii MEHBUINH K PaCYETHOMY IO XapaKTePUCTHKE
JIeCOKYJbTypHOTO arperata. s amyHkoobOpasosatens JI-2Y B arperare ¢ TpakTo-
pom MT3-82 3nauenust S moryT ObITh paBHbl 0,43; 0,53; 0,74 u 1,04 m [6].

Haunbonee paBHOMepHOE pa3MelieHHE KyJIbTYp Ha MAaceKe JOCTUTAeTCs

P MaKCHMaJbHOM YHCJIE TIPOXOJIOB JECOKYIBTYPHOTO arperara MeXIy CMeEK-
ueivu ITJITK [8]:

(10)

N =E—>max; (11)
m

E>S; S>S,, (12)

rac SM — MHUHUMAaJIBHBIH IIar IMOATOTOBKHU IMOCAIOYHBIX MECT 110 XapaKTCPUCTUKE

JIECOKYJBTYpPHOI'O arperara, M.

Ecnu mpu BbImosiHEeHMH pacueToB ycioBue (12) He BBIMOJHSETCS, TO
NPUMEHEHHE JIECOKYJBTYPHOTO arperara HE COOTBETCTBYET IPHPOJHO-
IIPOU3BOJICTBEHHBIM YCJIOBUSIM OCBaMBaeMOMl JiecHOM Iomaau. B stom ciydae
HEOOXOJMMO HCIIONB30BaTh APYTHE arperaTsl 100 o0ecrednTs COAeHCTBHIE ec-
TECTBEHHOMY JIECOBO300HOBJICHUIO.

W3 Beipakennit (12) cremyer, 9T0 MaKCUMAIBHOE YHCIIO MTPOXOOB JIECO-
KyJBTYPHOTO arperara o rnaceke JI0CTUraeTcs npu

E=S>S, (13)

ITpu 5TOM MakCHMaJIbHOE YKCIIO MPoxoa0B N onpenensercs myTeM moi-
craHoBKH B 331a4y (11) Beipaskenuii (2)—(9), (13):
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4
kBT + 10N
N=— KBH _ _, max. (14)
10°nN +b+2(M +0)
KBH

EILI/IHCTBCHHOG pCUICHUEC B 3TOM CJIydac UMECT BU/

2
N=—£+J£—+z, (15)
2 4

TJIe BEJIMYUHBI P ¥ Z OYIyT UMETh CIICIYIONTNe 3HAUCHUS:
o- kBH[b+2(M +0)] .
10*n ’
,_ kBH (kB-T)
10*n

[Ipu paspenennn mporiecca MOCaJAKK JIeca Ha MEXaHU3UPOBAHHOE TPUTO-
TOBJICHHE JYHOK M BBHIOOPOUYHOE (C y4eTOM KadecTBa) HCIOJIb30BAHHE UX IJIA
pa3MeleHns pacTeHud pemieHue 3amadu (14) raxke Oymet mMeth Buf (15), HO
3HAYCHUS P ¥ Z Oy IyT HHBIMHU:

o (1+&/100kBH[b +2(M + )| oy
10*nK, K, K, ’

L kBH(kB —T 1+ &/100)
10*nK, K, K,

IIpu pacuerax no ¢opmyne (15) Benuuuny N HEOOXOIUMO OKPYIJISATH B
MEHBIIYIO CTOPOHY. DTO OOBACHSETCS TeM, YTO B pe3yJsibTaTe (GOpPMajbHBIX BbI-
YHUCIICHU MOJIydaeTCsl MPEAEIbHOE KOJINYECTBO MPOXOI0B JIECOKYIBTYPHOIO ar-
perara I1o naceke.

[IpencraBnennslii TexHonorunueckuil npouecc KOJIII BHeapeH B npakTu-
Ky NPOBEACHUS JIECOCEUHBIX M JIECOBOCCTAHOBUTEIBHBIX PadOT IPH CIUIOLIHOJE-
COCEYHBIX pyOKax TJIaBHOTO TOJB30BAHMS HA JIECOTIPOMBIIIJICHHOM MPEAIPUITHI
«Mysinec» (Pecnyonuka Kapenus). B kadecTBe J1eCOKyJIbTYpHBIX arperaroB Ha
MPEeINpHUsITUH HCIONB3YIOT AnckoBblie Ooponsl [1JJH-2 B arperare ¢ Tpakropamu
TAT-55A.
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Technology of complex development of forest areas is presented as a base for practical
realization. The results of theoretical investigations on parameters' optimization of
technology for complex development of forest areas are provided.
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YK 630%901

U.B. Illlymos

IlyroB Urops BacunbeBuy pomuics B 1929 r., okoHumn JIGHUHTPAACKYO JIECOTEXHHU-
YeCKyI0 aKaJIeMHIO, JOKTOP CEILCKOXO3SIHCTBEHHBIX HayK, Ipodeccop, IIaBHbII Hayd-
Hbli corpynHuk CIIOHUM necnoro xo3siicTsa, wieH-koppecnonaeHT PACXH. Hmeer
6oniee 120 paboT B 0OmacT JEeCOYNpaBlICHHUS, IUIAHTALMOHHOTO JIECOBBIPALIMBAHHUS,
peryJIMpOBaHUS COCTaBa JECHBIX (PUTOLEHO30B.

0 XO3SIMCTBEHHOM KJIACCU®UKAIIUUA JIECOB"

[IpennoxxeHo HOBoe AeneHue necoB Poccun Ha Tpynmsl MO 3KOHOMUYECKOMY 3HAUEHHIO.
CoxpaHeHBI TpH TPYMIBI, HO UX KIacCU(PUKAIIMOHHBIEC TIPU3HAKN MHBIC; BBIAEIECHBI TOA-
TpyIIIHL.

Kurouegvie cnosa: Tpynmsl JIECOB, MOATPYIIIBL, XO3SHCTBEHHas KiaccH(UKAIUs, Jeco-
MOJIBL30BAHMUS, JICCHOHN JOXOI.

IIpunstoe B 1943 r. meneHue JECOB CTpaHBI HA TPYIIIHI IO UX HAPOIHO-
XO3AHCTBEHHOMY 3HAUYE€HHUIO OBUIO Ype3BbIYAHO BaXHbIM. OIpeneNuB HHTCH-
CUBHOCTH M TEXHOJIOTHYECKHE HOPMATHBHI SKCILTyaTaIllH JIECOB HA Pa3HBIX Tep-
PHUTOPHSIX, OHO TIOBIUSUIIO TOTJA U BIHSIET 0 CHX IOpP HAa COCTOSHUE W Pa3BUTHE
JIECHOTO XO3SHCTBA U JIECHOM MPOMBIIIICHHOCTH.

OpHako B IEHCTBYIONIEM JIEIEHUH JIECOB Ha TPYIIIBI 3KOJIOTHYECKHE ap-
TYMEHTBI OTIpe/ie]IeHbl HEeUeTKO, a SKOHOMHUYECKHX BooOIIe HeT. B ¢Bs3u ¢ mpo-
WCHIEIIMMY U3MEHEHHUSMH B CTpaHe MPEJICTaBIIETCS HEOOX0UMON pa3paboTka
HOBOM X03slicTBeHHO# Kiaccudukaryu jiecoB (XKJI), 6asupyromeiics Ha 3K010-
THYECKUX U PKOHOMUYECKHX apryMeHTax. EcTecTBeHHO, 4TO Takas Kiaccupuka-
usl TOJDKHA HE TOJBKO HE MeNIaTh, HO CIOCOOCTBOBATH CTAHOBIICHHUIO JIEECITIO-
COOHOTO JIECHOTO XO34HCTBa, YTO 00S3bIBAET OTOBOPUTH €I0 OCHOBHBIE THOCEOJIO-
rudeckue (MOHATUHHBIC) Mpu3Haku. M3 HUX HamOosee BaXKHBIMH, 10 HaIIeMy
MHEHHUIO, SBIITIOTCS CIICAYIOIIHE.

1. OgHO3HAYHOE TMPU3HAHKE JICCHOTO XO3SMHCTBA OJHUM W3 BHJIIOB XO3sTii-
CTBEHHOH (TIPOU3BOJCTBEHHON) NEATEIPHOCTH Ha 3€MJIe, NPU3BAHHOHN mMapaj-
JIENBHO pelIaTh JIBE COIPSKEHHBIC 3aJaud: COXpaHeHHe W MpUpalleHe MaTepH-
aNbHBIX Onar (B HameM cirydae 6mochepHoi, CONaNbHON U KOMMEPUYECKON IIeH-
HOCTH JIECOB); IOJyYeHHE COOCTBEHHHMKOM Jieca MOCTOSHHOTO M MaKCHMAJIbHO
BO3MO>KHOTO JIECHOTO 0XOJa.

2. ®opmupoBaHHe Jecxo3amMu (JECHHYECTBAMHU) JIECHOTO JI0XO0Za B pe-
3yJIbTaTe Peajn3aniy Ha PhIHKE MPOU3BOJIMMBIX TOBAPOB (TJIaBHBIM 00pa3oM BhI-

*PaboTa BeIoNHEHA 110 TUTaHy MuHIpoMHayku PO, kommmexcHsrit mpoekT 2.01
«MHoropecypcHOe yIpaBieHHE M MOJCIH YCTOHYHMBOTO PasBHTHA JIECHOI'O CEKTOpa B
YCIIOBHSX PBIHOYHOH 3KOHOMHKIY.

[Newaraercs B mopsaxe 00OCyKIEeHHS.
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PaIIeHHBIX U OTBEIEHHBIX B pyOKY OTIENBHBIX IEPEBHEB M APEBOCTOERB), & TAKKE
OKa3bIBaeMbIX yCIIyT. Te u Ipyrue JOMKHBI POIaBaThCs MO0 CBOOOIHBIM IICHAM B
YCIIOBHUSIX KOHKYPCHBIX TOPTOB H TI0 3aJIaHHBIM JIbTOTHBIM II€HaM TOJIBKO JUISI OTI-
pPeAENeHHBIX TPYTIT HACeIEHHSI.

3. IIpu3HaHue opraHamMu BJIAaCTH B Ka4eCTBE DKOJOTMUYECKOTO MMIIepaTH-
Ba COBPEMEHHOTO NPEICTABIEHUS O TOM, YTO 6Ce Jiecd UMEIT BaXKHOE TI00allb-
HOE cpemooOpasyromee 3HaueHue. llodToMy 60 6cex cayyasx necocedHble
PpaboTHI JOIKHBI pacCMaTpPUBAThCA KaK Yel10CHHble IKOHOMUKO-MEXHONI02UYECKUe
onoku, cocmosiyue u3 pyoxu u 60300Ho61eHus aeca. COCTABISIONINE TaKUX OJI0-
KOB HH B KOEM CIIydae HE MOTYT OBITh Pa3belWHEHBI, I0ATOMY B OOIIYIO CYMMY
3aTpaT Ha TPOBEICHUE JIECOCEUHBIX pPadOT 00s3aTENBHO MOJDKHBI BXOIUTH H
pacxoapl Ha BO300HOBJIEHHME KOPEHHBIX THUIIOB Jieca Ha KaKJI0M KOHKpETHOU
BEIpYOKeE.

4. KapouaansHOe M3MEHEHHE MPAKTHKH JIECOYCTPOICTBA B CBA3H C JIOC-
TUTHYTBHIM IIPOTpeccoM B cpepe HaKOIIeHHsI U 00pabOTKM MHPOPMAIMH M0 Kaxk-
JIOMY BbIIeNny (B TOM YHCIIE ¥ O €r0 FPaHUIaX) Ha 3JEeKTPOHHBIX HOocuTensaxX. bia-
rojaps 3TOMY, OYEBHIIHO, yaacTcs Ooiiee 000CHOBAHHO MPOEKTUPOBATH LIENH Jie-
COBBIPAIIIMBAHM, CONPSKEHHBIE BO BPEMEHN XapaKTEPUCTUKU JIPEBOCTOEB, COUe-
TaHUS KOHKPETHBIX XO3SHCTBEHHBIX aKIMHA M MPOJOJDKUTEILHOCTE CAaMUX 000pO-
TOB PYOKH IO Ka)KIOMY BBEIACTY (MJIH TPYIIIE BhIAETOB). TakuM oOpa3oM, Jieco-
YCTPOMCTBO CMOXET HE TOJNBKO 3a/1aBaTh JIECX03aM T€ WM UHBIE «IIPUBA3aHHBIE»
M0 MECTY MOJIENM JIECOBBIPALIUBAHMS, HO M KOHTPOJIHPOBATh MX PEaln3aluio BO
BpPEMEHU.

5. VI3MeHeHue HbIHE JICMCTBYIOIIETO MOPSAJKAa U METOAUK ONpeAeeHUs
pacUeTHBIX JIECOCEK, IPU KOTOPHIX HE YUHUTHIBAIOT Pa3lU4YMi B SKOHOMHUYECKOU
JIOCTYITHOCTH JIECHBIX TEPPUTOPHH, BCIEACTBUE YETO MOIYYarOT PE3KO 3aBBIIICH-
HbIe 00BEMBI SIKOOBI BOBMOKHOTO HEHCTOIUTENHFHOTO Jieconob3oBanus. C yde-
TOM CKa3aHHOTO JOJDKHA UMETh MECTO «IEPETPHBSI3Ka» OOBEKTOB OMpEesIeHUs
pacyeTHBIX JIECOCEK B HAMPABJICHUHU OT KPYMHBIX U HEOJAHOPOIHBIX TEPPUTOPHIA
JIecCX030B (JIECHUYECTB) K X03[]a4aM C OTHOCHTEIIHO OJHOPOJHBIMH COIMAIHHO-
9KOHOMHUYECKHMH, TPUPOJHBIMH YCIOBHAMHU H JIONTOCPOYHBIMU HEISIMH XO3SH-
CTBEHHOM JesiTenbHOCTH. [lepepyObl pacueTHBIX JiIecOCeK B OJHOM Aade 3a cueT
JIPYTOi HE JOJKHBI UMETh MECTa B IPUHIIMIIC.

6. KpaiiHe Ba)kHOMY B JIECOBOJCTBE TOHSTHIO «TJIABHOE MOJH30BaHHE
necom» (I'TLJI) cnemyer BO3BpaTUTH €ro AIKOHOMHYECKOE cojepskanue. [loa rias-
HBIM I0JIb30BAHUEM CBHIPHEBBIMHU U HECBIPHEBBEIMU PECYPCAMHU Jieca HYKHO IOHU-
MaTh TOJILKO TO, NMPH KOTOPOM B KOHKPETHBIX Cilydasx (hopMUpyeTcsl TOMUHHU-
pyromas 1o jgecHoro Aoxona. COOTBETCTBEHHO, B OTIMYME OT TeX HIIM WHBIX
TEXHOJIOTUYECKUX M TEXHHYECKHUX PElIeHHUM, MPUMEHEHHE 3KOHOMHUYECKOro IO-
Hatus I'TIJ] He MoxeT OBITH 3ampenieHo B OTHOIIEHUH TOW WM HHOM TPYIIITHI Jie-
coB. lloHsATHOE HWCKITIOYEHNE B JTAHHOM CITydae JOJDKHO WMETh MECTO TOJIBKO B
OTHOIIIEHUH 3aTIOBETHBIX TEPPUTOPHIL.

7. AHalorM4HOE pEIICHUE JOJHKHO OBITh MPUHSATO MO PAa3HBIM BHIIAM
MPOMEKYTOYHOTO M TMOOOYHOTO IOJI30BAHUS JIECOM KaK CIIOCO0aM IMOITydeHUs
JIOTIOJTHUTENIHOTO A0X0a. DTH BUABI MTOJIB30BAaHUS JIECOM MOTYT OTPaHUIHBAThH-
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Csl TOJIBKO B JIBYX CIy4asX: €CJIM OHM HAHOCAT WM MOTYT HaHecTH ymiepd camo-
MY COCTOSIHUIO JIECOB U J0X0AaM, nonydaembiM oT I'TIJI.

8. CocraB, MpOAYKTUBHOCTh, YCTOWYMBOCTh U KOMMEpYECKas IEHHOCTh
Oynyumnx secoB Poccun B 60JBIION Mepe 3aBHCAT OT YXOJa 3a COCTaBOM H TyC-
TOTOW BO3HMKIIMX Ha BBIPYOKaxX MOJIOJHSKOB €CTECTBEHHOTO M MCKYCCTBEHHOTO
MIPOUCXOXKIEHUS. 3aTpaThl HA TAKOM yXOJ HE MOTYT ObITh KOMIIEHCHPOBaHHI 3a
CYET peau3aly XBOPOCTa U XMbI3a. TeM He MEHee, B YUCIIE pa3HbIX BAPUAHTOB
pyOOK yxoza 3a JecoM UMEHHO yXO/l 32 MOJIOJHSAKAMU JIOJDKEH paccMaTpUBAaThCS
KaK UMEIOIIUN TPUOPUTETHOE TOCYAAPCTBEHHOE 3HAYCHHE.

9. He3plOneMbpIM YCIIOBHEM BEACHHS IMPABUILHOTO JIECHOTO XO3SHCTBA
TOJDKHA OCTAaThCS €T0 TEPPUTOPHANbHAS OpTaHU3aIVsl B BHJE YUPEKICHHBIX €Ie
B 1826 1. necHMueCcTB U (MJIK) JIECXO30B, BO3TIIABISIEMBIX POdecCHOHATbHBIMH
necoBojaMu. MIMEHHO pyKOBOIWUTEIM TAKUX CTPYKTYP AOJKHBI 3HATh, KOOPAU-
HUPOBATh M KOHTPOJIHMPOBATH BCE, YTO MPOUCXOIUT HA TOJYNHEHHONW UM TeppH-
Topuu. Jlydie, ecny Ha3BaHHBIE CTPYKTYpBI OYyIyT BXOAHUTH B COCTaB OOMIErocy-
JAPCTBEHHOMN CITy>KOBI JIECHOTO XO3SICTBa, a BCE HAIIM Jieca OCTAHYTCSA B COOCT-
BEHHOCTHU T'OCYyAAapCTBa. YBEPEHHO FOBOPUTH TaK MO3BOJISIET MHOTOJIETHUNA OMNBIT
JlecHoro nemapramenta Poccun. B mo0oMm ciydae UMEHHO COOCTBEHHHUK JIECOB
JIOJDKEH HECTH Bce OpeMsi OTBETCTBEHHOCTH 3a MX COCTOSTHHE, PUCBAUBATh (Op-
MHUpPYEMBIA JlecX03aMHu (JIECHUYECTBAMH) JIECHOW NTOXOJA M PacHopsuKaTbCs WM,
BBIJIEJISISL OTIPE/IETICHHBIE €T0 YacTH MECTHBIM OpraHaM BIAacTH (B BHJE JIECHOTO
HaJIOTa) U CAMUM CTPYKTYpPaM JIECHOTO XO3sICTBa.

Heine neiicTByroliee feeHUE JIECOB HA IPYMIIBI UMEET HE TOJIBKO OTMe-
YeHHBIE HEeIOCTaTKH, HO M JIOCTOWHCTBA, YA00HO mys paboThl. JlecoBoapl u jeco-
TMOJIH30BATENM TPUBBIKIHN K JEJICHHUIO JIECOB M0 MX MpeaHa3HaueHuto. COOTBETCT-
BEHHO, 110 HAlllEMy MHEHUIO, €CTh CMBICII COXpaHUTh B HOBOM XKIJI nenenue necos
Ha TPH IrPYIIbL, HO IaTh UM, ECTECTBEHHO, APYTO€ COEPIKAHUE.

IIpennaraemsrii npoext XKJI npuBenen B Tadmmie. Hmwke maem mormonHu-
TEJIbHbIE KOMMEHTAPHH.

XosgaiicTBeHHas Ki1accuukanus jJecos Pocenn

I'pynmna
Y TIOArpyIIa XapaKkTepucTHKa JIECOB

JIECOB
| Jleca cneuumanbHOro HazHaueHHs. BBIIENSIOT Ha TEPPUTOPUSX, TIE Jeca
MMEIOT peajbHYI0 CBIPBEBYIO LIEHHOCTb U I/I€ OHA MPU3HAETCSl TOCyAapcT-
BOM MEHEE B)XHOH, YeM BEITIOJHAEMBIC IMH APYTHE (DYHKITHH.
I-A 3amoBenHbIC U WHBIE TUIOIIAAN, TIe 3allPEUICHBI BCe BUIBI X035SHCTBEHHON
ITEesITEILHOCTH.
I-B Jleca, BEIOMHSIONME 0CO00 BaKHBIC 3aIIUTHBIC (OXpaHHBIC) (QYHKIHUN B
OTHOLIEHHH KOHKPETHBIX TEPPUTOPU U 00bekTOB. C yueToM HX crenudu-
KM 371€Ch MTPOBOISATCS MEPOMPHSITHS IO OXpaHe, 3allUuTe, BOCCTAHOBICHHIO
lmeca U peryJupoBaHUIO COCTaBa MOJIOTHSKOB. PyOKka nepeBheB, TOCTUTIIINX
MOTPEOUTEILCKUX Pa3MEPOB, JIOMYCKACTCS TOJILKO MO CAHUTAPHBIM MOKa3a-
HUAM, C He3aMe)1nuTean0171 JII/IKBHJJ,&IJ,I/IGFI HpOFaﬂl/lH B I10JIOTC HyTeM I10-
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CaJKH KPYITHOMEPHBIX Ca’KEHIIEB.

[IpuropoaHsle pekpeallioHHBIE Jeca. 31eCh pa3pelieHbl Pa3lIudHbIe XO-
BSIICTBEHHBIE aKIMX (B TOM YHCIIE BHIpYOKa ONpENeNICHHBIX JePEBbEB) MPU
[YCIIOBUH, €CITM TaKHe aKIMH OOECIeUMBAIOT YBEIMYEHHE ICTETUYECKOH U
[PEKpeannoHHON LEHHOCTH, eMKOCTH M KOM(OPTHOCTH JIECHBIX JIaHImad-
[TOB, a TaKXe MX CaHWUTapHOro Onaromoiyduns. He nmomyckatores pyOku ne-
[PEBBEB C UCIIOJIb30BAaHUEM TEXHOJOIMH M MAIIMH, CHIXKAIOIIUX pEKpealu-
OHHYIO IIEHHOCTb JIaHIIIA(TOB.

Jleca ombrTHbIX X03sKicTB HWY. PasperieHsl Bce BUABI OEATENBHOCTH,
omoOpenHoi yueHsMHE coBeTamMu HUY u cooTBeTCTBYyIOIEH TUTaHAM Hayd-
HO-HCCIIEZIOBATEIILCKUX, OMBITHO-KOHCTPYKTOPCKUX W TNPOU3BOACTBEHHBIX
MHHOBALIMOHHBIX PabOT, UMEIOIINX LENbI0 POBepuTh pe3ynbTatel HUOKP,
A TaK)Ke YIy4YIIUTh COCTOSHHUE JIECOB M YBEIUUUTH JOXOJHOCTh XO3SHCTB.

Jleca ¢ nomuHUpYIOIIEH CHIpbeBON (yHKIMEH. BeIaensror st npou3Bo-
CTBa JIPEBECHHBI KaK CBIPbs, TJIABHBIM 00pa3oM, IS JIECONPOMBIIIIIEHHBIX
CTPYKTYp B CHCTEME MHOTOKPATHBIX IIMKJIOB (000pPOTOB pyOKH). SIBIsIFOTCS
00BEKTaMH MPOBEIECHHUS BCEX LENECOOOPa3HbIX MO 3KOHOMHYECKUM H IKO-
ITOTMYECKUM IMOKAa3aHHUAM JIECOXO3AMCTBEHHBIX M JIECONPOMBINIICHHBIX aK-
. Te u Ipyrue BBHINOTHSIOT C WCIIONB30BaHHEM AN (HepeHINPOBAHHBIX
[0 TPUPOJHO-PACTUTENBHBIM 30HaM (IOA30HaM) M TPyIIaM THUIOB Jieca
[TEXHOJIOTUYECKHX HOPMATHBOB, YTOOBI COXPAaHUTH MOTEHLIHAIBHOE IJIOHO-
[pOZIMIE TIOYBBI, IPOLYKTUBHOCTD U KOMMEPUYECKYIO [IEHHOCTb JIECOB, X OHO-
lloruyeckoe pazHooOpasue, HeyObIBaloLIHe 00BEMBI JTOXOIHOTO JIECOTOJb-

BOBaHHUS B IpaHUIaX Kaxaoi xo3nauu. OCHOBHOe TpeOoBaHHE K Jiecam
IIpooonicenue

I'pynna
U MOArpymnmna
JIECOB

XapaKkTepUCTUKA JIECOB

1-A
11-B
I-C
I1-D
i

I-A

111-B

Il rpynmbl — X OTHOCHTENHHO BBICOKAs MPOAYKTHBHOCTH (peanbHas WIN
MTOTEHIANIbHAS) ¥ TEPPUTOPHAITbHAS (AKOHOMHIYECKAs) JOCTYIHOCTD.

Iloarpyniibl BEIAENAIOT 10 BO3MOXKHOM CpeaHEN BEIMUMHE HHTErPAIbHOIO
nokasarensi pentabenbHoctn (MUIIP) paboTsl JiecOXO3SMCTBEHHBIX U JIECO-
POMBILIJICHHBIX CTPYKTYP.

HUITP <10 %.

UITP = 11...20 %.

UIIP = 21...30 %.

UIIP > 30 %.

Jleca, He oTBeuaronye TPeOOBaHUAM JOXOAHOTO IIPOU3BOJACTBA APEBECU-
HBI IS IPOMBIIIICHHBIX HYA. OCHOBAaHUS JUIS BBIICJICHHS: BBICOKAs pa-
HUMOCTh KaK SKOJIOTHYECKHX CHCTEM, HM3Kas NPOAYKTHBHOCTb, a TaKXKe
PKOHOMHYECKAst U TEPPUTOPHANIbHAS HEJOCTYITHOCTb.

Jlecoxo3HCTBEHHBIE MEPONPHATHS TPOBOIAT NMPEUMYIIECTBEHHO B BHIE
OXPaHHBIX M 3AIIUTHBIX AKIHH.

Hcnonp3yemble MECTHBIM HACEJIEHHEM B KaueCTBE MCTOYHHKA JIPEBECHHBI
U1 CO6CTB€HHBIX HYXO 1 J1d 3arOTOBKU MTPOJYKTOB HO60‘IHOF0 I10JIb30Ba-
IHUA JICCOM.

I/ICHOHB3yeMBIe MECTHBIM HACCJICHUEM NPEUMYIICCTBECHHO KaK MCTOYHHUK
HE JIpeBECHHBI, @ MHBIX OJar, B ToM uucie keapoBbix opexos (I11-B-1), siron

m rpuboB (I11-B-2), B kauectBe onenpux mactoumy (111-B-3), kak oxoTHHYbH
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yrones (111-B-4), o6vextsl Typusma (I11-B-5), mist 3aroToBku jekapcTBeH-
Horo ceipbst (111-B-6), B kauectBe momanei megocoopa (111-B-7) u 1.1.

1-C Hewncnonp3yemble 4elOBEKOM Jieca, BBHINOJIHAIONIME DPOJb OnMochepHBIX
PKOJIOTHYECKHX PEe3epBaTOB.

Jleca | epynnvr 0o603Hauensl B XKJI kak umeromue cnernuanbHoe Ha3Ha-
yeHrne. B mpuHIMIe, MpU TeX WM MHBIX YPe3BBIYANHBIX OOCTOSTENBECTBAX, OHU
MOTYT CTaThb UCTOYHUKOM (pe3epBOM) IOMOIHUTENBHOTO KOJUYECTBA TOCTYITHON
npeBecuHbl. OHAKO NIPU CTAOMJIBHBIX YCIIOBUAX KHU3HH JOJIEH npyrue GpyHKIuu
9THUX JIECOB MPU3HAIOTCS O0IMIECTBOM 0oJiee BAKHBIMHU, Y€M CHIPHEBasl.

Jleca | rpymmbl pa3esneHsl Ha YeThIPe MOATPYTIIIEL.

B noozpynny |-A BKiIIOYEHBI Jieca, peAHAa3HAYCHHBIE AJI U3Y4YEHHUS CO-
CTOSIHUSL M €CTECTBEHHOTO XOJa JMHAMUKH JIECHBIX SYKOCUCTEM Ouochephl. 31mech
BOOOIIIE HE JOJDKHBI JIOIYCKAThCS JIOOBIE aKIWHM, CONPSIKEHHbIE C N3MEHEHUEM
BUJIOBOTO M TEHETUYECKOTO0 COCTaBa, OOWIHMS M AMHAMHUKH DPa3BUTHS CyLIeCT-
BYIOIIMX KOMIUIEKCOB JKHMBBIX CYIIECTB M yCIOBUH ux oOutanus. [lo cyTtw, 3tn
Jieca JOJDKHBI OBITh BEIBEACHBI M3 X03SHCTBEHHOTO 000poTa. Heobxomaumast opra-
HU3aLMOHHO-OXpaHHAas ¥ HAay4YHasl IeATENIbHOCTD B Jiecax MoArpynmns! I-A momkna
MIPOBOAMTHCS 32 CUET OOIIUX ACCHTHOBAHUH M3 rOCOOKETa MU YacTH JIECHOTO
JI0XO0JIa CTPaHBI.

B necax nooepynner 1-B, BBITONHAIOMEX 0C000 Ba)KHBIC 3aIUTHEIC
(GyHKIMH (B TOM YHCJIEe OXpaHHBbIE, OATBHEOIOTHYECKUE M MHBIC), MOKET UMETh
MECTO OIpaHMYECHHAs! XO35SHUCTBEHHAs NEATEIbHOCTh, HE pa3pyllaromasi yCIoBHUs
JIECHO# cpenbl laxke Ha KOpoTKoe BpeMs. CTPYKTypHI JIECHOTO XO035HCTBa (PyHK-
[IUOHUPYIOT 3]I€Ch TTIaBHBIM 00pa3oM 3a CUeT CPEeCTB, MOCTYMAIOIINX OT OpraHH-
3aluii, 3aMHTEPECOBAHHBIX B COXPAHEHUM YCJOBHI JIECHOH CpeAbl Ha AaHHOU
TEPPUTOPHH, U OTIACTH COOCTBEHHBIX JIOXOJIOB.

B necax nooepynnut 1-C nomyckaercst IpOBeJICHHE TOJIBKO TAKUX XO3SHCT-
BEHHBIX aKIMH, KOTOPBIE YBEIWYHUBAIOT UX PEKPEAllMOHHYIO [IEHHOCTh. VcTouHMKa-
MU (PMHAHCHPOBAHUS JOJDKHBI OBITh CPEJICTBA, BBIICIICHHBIC U3 OIOIKETOB COOTBET-
CTBYIOIIIMX TOPOJIOB, & TAKXKE COOCTBEHHBIE JJOXOJIBI.

K nooepynne 1-D otHOCAT neca, pacmoiioKEHHBIC B TPAHUIIAX OMBITHBIX
necHbix xo3siict (OJIX) HayuHO-HCcaenoBaTenbckux yupexaenuii (HUY). Ortu
XO03sICTBa SBIISIIOTCS 0a3aMu IJisl pa3pabOTKH HAyYHO OOOCHOBAaHHBIX MPEIIOKe-
HUH O TOM, KaK YJIYYIIUTh COCTOSTHHE JIECOB M MOBBICHUTH JOXOJHOCTH JIECHOTO
XO34HCTBa B KOHKPETHBIX PETHOHAX M B CTpaHe B ejoM. HeoOXomumocTh Bhlae-
JIEHUS TaKUX JIECOB B OCOOYIO KaTETOPHIO0 OOYCIIOBJIEHA HE TOJBKO MX BaXKHBIM
3HAYEHHUEM JIJIsI TEXHIYECKOTO IIPOoTpecca OTPaciy, HO M TEM, YTO B ITOJIHOW Mepe
OHM MOTYT BBITIOJIHATH CBOE TpeHa3HAUEHHE, JTUIIb HAXOsICh B HEMTOCPEICTBEH-
HOM BeZieHnH (moxunHennn) HUY. B otnuume oT Apyrux Jiecxo3oB, 37€Ch MOTYT
(momxHBI!) UMETh MECTO pa3HbIe BUABI JAESATEIHLHOCTH (JI€COXO3IHCTBEHHAS, JIe-
COTIPOMBIIIJICHHAs U MHAas), a TakK€ BapUaHThl OpraHM3allMM XO3SHCTBAa U €ro
TEPPUTOPHH, €CIH TaKOBBIE 3a/laHbl pelleHneM ydyeHoro cosera HMY u coorser-
cTByrOT TuraHam (rporpammam) HUOKP. OcHOBHOM UCTOYHUK (PUHAHCHPOBAHUS
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XO3SIICTBEHHOM NIeATENIbHOCTH B Jiecax noArpymsl |-D — 310 co6cTBeHHBIE 10XO-
IIbl U BbIAEIsIEMBIE 1IeJIEBbIC ACCUTHOBAHUS HAa MPOBEACHUE ONBITHBIX U OMBITHO-
MIPOU3BOJICTBEHHBIX padoT.

Jleca Il epynnot Beigenensl B XKJI B kKauecTBe OCHOBHOTO HCTOYHHKA
JIPEBECHOTO CHIPhSI JJIsl MPOMBILUICHHBIX HYKJ U, COOTBETCTBEHHO, KaK IJIaBHBIM
HCTOYHUK JIECHOTO J0X0Ja CTpaHbl. X035 IUCTBEHHAs AESTEIbHOCTh BCEX OTpacie
JIECHOTO KOMIUIEKCA JIOJDKHA NMPUHOCHTH HE TOJNBKO TOXOJH, HO W MPHOBLIb, YTO
ABIISETCSl YCIOBHEM WX MO3UTHBHOTO pa3BUTHA. OJHAKO 3Ta JESTEIbHOCTh HE
JIOJIKHA BBIXOJIUTH 3a MpeAebl OTpaHUYEeHHUN, YCTAHABIUBAEMBIX C YUETOM JIECO-
PaACTHUTENBHBIX yCIOBHH, a TaKXK€ JOJITOCPOYHBIX WHTEPECOB JIECHOTO XO3AHCTBA
U JIECHOHM MpOMBIIUIEHHOCTH. B npuHiune umenno neca |l rpymmsr cnexyet pac-
CMaTpPUBaTh KaK OCHOBHON OOBEKT MHHOBAI[MOHHOW JIEATEILHOCTH, PU3BAHHON
WHTEHCH(UIINPOBATH TPOIECC MPOU3BOJCTBA IPEBECHOTO CHIPHS, a TAKXKE CHH-
3UTh Ce0ECTONMOCTD MOJTy4YaeMOi U3 HEero KOHEYHOH mponykuuu. s atoro, mo
HaleMy MHEHHUI0, UMeHHO B Jecax |l rpymmel, B mepByio ouepenb, AOHKHA MPO-
UCXOJWUTh MHHOBAIIMSA IIEJIEBBIX 000POTOB PYOKH, TEXHOJIOTHI YCKOPEHHOTO MPO-
M3BOJCTBA JIPEBECUHBI Ha JIECOCHIPHEBBIX IIaHTanusX, pesyipraroB HUOKP B
00JIaCTH JIECHOW I'€HETHKH U CEJIEKIIUH, JOPOXKHOTO CTPOUTENBCTBA, THAPOTEXHH-
YyecKoi Menuopanuu (Uit (yHIaMEHTaIbHOTO TIOBBIIICHUS TUIOIOPOUS JIECHBIX
1mo4B), 2P GEKTUBHBIX MEp yXOJa 3a JECOM, €r0 3aIlUTHl OT BpeAuTeleil u 0oes3-
HEH, a TaK)Ke MHOT'MX MHBIX JOCTHKEHUH JIECOXO35IICTBEHHON HAyKH.

C ydeToMm cKa3zaHHOTO NpH BblAedeHWH JiecoB |l rpynmer HeoOxoaumMo
MPUHUMATh B PacyeT MHOTHE OOCTOSATENLCTBA. B MX umcie 0coOCHHO BaKHBI
MPOAYKTUBHOCTD JIECOB (peasibHas W MOTEHIIHAIbHAS) W UX IKOHOMHUYECKas J0C-
TynmHOCTH. [IpH CpeIHeM MPHPOCTE APEBECHHEI MEHee 2 M /ra B TOJ U IIPH CyMMe
3aTpaT Ha BEJCHHE JIECOXO3SHCTBEHHOM M JIECONPOMBIIIJIEHHON NeATeNbHOCTU
MeHbIIIe MMPOTHO3UPYEMOIl IIeHbl Ha phIHKE (BCe B pacdere Ha eJUHHIy o0Bhema
WIJIM MaccChl IPEBECHHBI), TAKHE TEPPUTOPUH, CKOPEE BCETO, HE OyIyT COOTBETCT-
BOBaTh TPEOOBAHUSIM, IPEIBABISIEMBIM K Jiecam || rpymnmbr.

[IpuBenenHoe B Tabnuie nemnenue jecoB |l Tpymmer Ha MOATPYIIIBL Ipe-
JaraeTcsl JenaTh, OCHOBBIBASICh HAa BCEBO3MOXKHBIX CPEIHUX 3HAYCHHUSIX HHTE-
IPaJbHOTO TIOKAa3aTelisi PEHTA0eNbHOCTH PaOOTHl JIECOXO3AUCTBEHHBIX W JIECO-
MPOMBIIIUICHHBIX CTPYKTYp. DTOT mokasarensb (MIIP) Moxer ObITh onpesieneH mo
KOPOTKOMY WJIH TTOJTHOMY ITUKJIaM TPOU3BOJICTBEHHBIX Oorepanuii. B mepsom ciy-
yae 3aBEpIICHHOM MPOJYKIHEH CUMTAIOT KPYIJIble COPTHMMEHTHI JAPEBECHHBI, BO
BTOPOM — KOHEUHYIO NPOAYKIHI0O MX mepepaborku. C MO3MIMU CTaHOBJICHHS
MApTHEPCKHUX COIHATFHO-9KOHOMUYECKHX OTHOIICHUH MEXKIY CTPYKTYpPaMH Jiec-
HOTO KOMIUIEKCa BTOPOH c1oco6 0oJree mpeamoITUTEIICH.

Bosmoken Bompoc: 3aueM BooOIe AenuTh Jieca || rpynmsl Ha noarpynmst
no BenmuunHe UIIP? [lo Hamemy MHEHHWIO, enaTh 3TO HEOOXOIMMO JUIS IOCIIe-
IYIOIIIETO PeNIeHNs, KAk MUHUMYM, CIIEAYIONINX 3ajad:

Uil (PMHAHCOBOM OICHKH JIECOB B IIEJISIX BKJIFOUEHHSI MX B COOTBETCT-
BYIOIIME pa3fiesibl JIECHOTO KaJacTpa, UCIOIb3yEMOT0 NpH NMPOBEACHUH pa3iIny-
HBIX KOMMEPUYECKUX OTepaIluii;
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JUTSL pacdeTa 000CHOBAHHBIX CTAPTOBBIX II€H HA BHICTABJIICHHBIN HA TOPTH
Jiec, a TAK)Ke CTaBOK JIECHOTO HAJIOTA Ha JIECHBIE 3€MJIH, KOTOPBIH B OyIylIeM Tak
WJIM WHAY€e MPHUJIETCS BHOCUTH B OIOKETHI MECTHBIX OPTaHOB BIIACTH;

IIpU TIOHMCKE OataHca YKOHOMHYECKIX HHTEPECOB (B BUAC COTVIACOBAHHBIX
BEITMYMH PEHTA0OCILHOCTH) MEXKIY JIECHBIM XO3SIICTBOM U Pa3TUYHBIMU B3aUMO-
JNEHCTBYIONIMMHE CTPYKTYpaMH JIECHOH MPOMBIIIIICHHOCTH;

IIpH BBIOOpPE TPEANOYTHTEIHHBIX HAINPaBICHUH (MHAHCOBHIX IMOTOKOB
(B TOM YuCJIE UHBECTUIIHH).

duHAHCUPOBaHUE NEATENBHOCTH JIECX030B B Jiecax |l rpymmer momxHO
MIPOMCXOANTH 3a CUET YaCTH MOIYICHHOTO UMH JIECHOTO JOXOa.

K necam 1l epynnvt OTHECEHBI TEPPUTOPHH, TJI€ HEBO3MOYKHA PEHTAOCITb-
Hasl JICSITEIBHOCTD JICCOIPOMBIIUICHHBIX CTPYKTYpP IO YKa3aHHBIM B TaOJIMIIE MPH-
gpHaM. Tam, rae MO3BOJAIOT yCinoBus, jeca |l rpynmbl ncmoms3yioT B KauecTBe
HWCTOYHUKA JIPEBECUHBI M HEAPEBECHBIX OJIar B HHTEPECaXx MECTHOTO HACEIICHUSI.

Bcee neca Il rpynmns! npeanaraercs pa3nenuTh Ha TpU MOATPYIIIBI, TJIaB-
HBIM 00pa3oM, B MHTEpecax UX KaJaCTPOBOM OIEHKH, 0OOCHOBAHHOTO HAJIOT000-
JIOKEHUS! W TUIAHWPOBAHHS OXPAHHBIX, 3alIUTHBIX W HMHBIX JIECOXO3SMCTBEHHBIX
aKIHil.

OYHKIIMOHUPOBAHUE JIECOXO3IUCTBEHHBIX CTPYKTYp B secax |l rpymmsr
JIOJDKHO TIPOMCXOAMTH 32 CUET YacTH [EHTPAIM30BAHHOTO B OTPACHH JIECHOTO JI0-
X0J1a, Pa3UYHBIX MOTAIUH, MOCTYMAIOMUX OT MEXIYHAPOIHBIX IMPHPOIOOXPaH-
HBIX (DOHJIOB, JIOXOJIOB OT COOCTBEHHOM X03SHCTBEHHOM JICATSIILHOCTH.

B 3axiroueHue oOpaiaeM BHUMaHUE YHMTATEICH Ha CIEIYIOLIME 00CTOs-
TEITbCTBA.

1. lpennaraemas XKJI no3BoJsieT NpoBOIUTH PYyOKH B 00bEMaXx TIIaBHOTO
Y TPOMEKYTOYHOTO TMOJIb30BaHUS B JieCaX BCEX TPEX IPpyHn (KpoMe MOJrPyIIIbI
I1-A). Ho 3T0 BO3MOXHO TIPH caMOM MIMPOKOM BaphbHPOBaHUH HOPMATHUBHBIX Tpe-
OOoBaHMIA K OpTaHU3AINN U TEXHOJIOTHH JIECOCEUHBIX paboT, a TaKKe K HCIIOIb3ye-
MbIM TEXHUYECKUM cpezcTBaM. Uem rxkectye TpeOoBaHuUs, TeM Oosblie OymyT 3a-
TpaThl Ha 3aTrOTOBKY JIPEeBEeCHHBI. Pa3HOCTh MEXIly STHMH 3aTpaTaMd Ha KOHKPET-
HBIX OOBEKTaX W IIEHOW KPYIJIBIX COPTHMEHTOB JPEBECHHBI HA PBIHKAX MOXKET
SIBUTHCSI 0A30 JIJIS pacueTa CTapTOBBIX KOPHEBBIX IICH HA JIEC, OTBEJICHHBIN B pyO-
KY | BBICTaBIICHHBII Ha TOPTH.

2. MunumaneHOW TepputopuaibHoi enuHunel HoBod XKJI momxna
CTaTh XO3SIMCTBEHHAs JIECHas Jlada, T. €. BbIJIEJIEHHAs TPU JIECOYCTPOWCTBE TeppH-
TOpUSL C MOCTOSIHHBIMU I'PAaHUIAMH M OTHOCHUTEIBHO OJHOPOAHBIMHU COLIMATIBHO-
SKOHOMHYECKHMH, TPUPOIHBIMU YCJIOBUSMH ¥ JIOJITOCPOYHBIME IIEISIMA BEJCHUS
xo3gicTBa. JKemarensHo (HO He 00s3aTeNbHO!), YTOOBI TPAHUIIBI PA3HBIX TPYHIT U
MOJITPYTIT JIECOB COBMAIAIH C TPAHUIIAMH aIMUHUCTPATUBHBIX CTPYKTYp. B mecHu-
YecTBe, JIECX03¢ MU, HAlpUMEp, HAIIMOHAJIBHOM IapKe MOTYT MMETh MECTO Jieca,
OTHECEHHBIC K Pa3HBIM TPYIIIaM.

3. HoBas kiaccuukanusi j1ecoB JIOJDKHA CTaTh HEOTHEMIIEMOW YacThiO
HOBOTrO JlecHoro xojiekca cTpanbl. Eciu 310 ycnoBue He OyJIeT BBIOJIHEHO, B HO-
BOM 3aKOHE O JIecaX COXPaHATCS MHOTHE HEIOCTATKH JICHCTBYIOIIETO KOJIEKCa.
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CII6HMMIIX

INoctynuna 03.06.03

1.V. Shutov
Economic Classification of Forests

New breakdown of Russian forests into groups is proposed according to economic and
environmental value. Three groups are preserved but their classification characteristics are

different, the subgroups are set.
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@ JIECOOKCINUIYATALIA

YK 630*323

10.A. lHlupnun, 3.®@. I'epy

HIupuun HOpuit Anexcanaposuy poauwics B 1946 r., okonumn B 1973 r. Mapuiickuit
HOJINTEXHUYECKUI HHCTHUTYT, HOKTOP TEXHHYECKHX HayK, Ipodeccop, 3aBeqyroLInii
Kadenpoil TEXHOIOTUM U 000pPYIOBaHUS JIECONPOMBIIUIEHHBIX NPOU3BOACTB Mapuid-
CKOT'0 TOCYIapCTBEHHOTO TEXHUYECKOro yHuBepcuteta. Mmeer 160 neyaTHbIX paboT B
00JIaCTH TEXHOJIOTUH M 000PYI0BAHUS JIECOIPOMBIIIICHHBIX TPOU3BOJICTB.

T'epu Dnyapn ®Penoposuy poamics B 1953 r., okonum B 1981 r. Ypasbckuii gecorex-
HUYECKHH MHCTUTYT, KAHAUIAT TEXHHYECKHX HAyK, HOLEHT Kadeapsl TEXHOIOIHH U
000pyZOBaHUS JIECOIPOMBIIUICHHOTO MPOU3BOJCTBA YPalIbCKOIO TOCYIapCTBEHHOTO
JIecOTeXHHYecKkoro yHuepcurera. Mmeer Gosiee 30 meyaTHBIX pabOT MO TEXHOJIOTHU
JIECOCEYHBIX paboT.

CTOXACTHUYECKOE MOJEJIMPOBAHUE BAJIKH
JAEPEBBEB I1PU HECIIVIOIIIHBIX PYBKAX

PaccMOTpeH mporiece CTOXaCTHYECKOTO MOJICTUPOBAHUS BAJIKH JIEPEBbEB MPU HECTUIONI-
HBIX pyOKax. JIaHbl pEKOMEHIAIUY 110 BEIOOPY 0OOPYIOBAHUS U UCIIOIHUTEECH IS PO-
BeJICHUS padoT.

Kniouesvie cnosa: HecmonrHast pyOka, CTOXacTHYeCKast MOJIETb, BEPOSTHOCTH OecTpensT-
CTBEHHOU BaJIKU JIEPEBHEB.

Hecrumomnasie pyOKH TITaBHOTO W MPOMEKYTOUHOTO TTOJTB30BAHUS COMPOBOXK-
JIAI0TCA YAAICHUEM 4YacTH AEPEBbEB M3 ApeBOCTOA. 1Ipu M3pexuBaHUU U Ballke
OCH3MHOMOTOPHBIMH TMJIAMH BEPOATHOCTH TIOBPEKACHUSI OCTABISIEMBIX [ICPEBHEB
IIPU COYJAPEHUH C MAJAOLIMMY, a TAKKE BO3MOYKHOCTb BAIKU OIPEAEISIOTCS TaK-
CaLlMOHHBIMH XAPAKTEPUCTUKAMU APEBOCTOSI, CTEIEHBIO €r0 U3PEKUBAHUS U TOUHO-
CTBIO HalpaBJCHUS BAJIKU. [IpoCTpaHCTBO MEXIy CTOSIIMMH JEPEBbIMH, HEOOXO-
MO TSI BAJIKK B 33/JAHHOM HAIIPaBJIEHWH, 3aBHCHT OT Pa3sMepOB BBIPYOaeMBIX
JIepeBbEB (BBICOTA M LIMPHHA KPOHBI), UICXOJHOW T'yCTOTHI U CTETICHH M3PEKUBAHUS
ZPEBOCTOS.
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BepositHocTh Basiku (P) 0e3 MOBPEXKICHHST OCTaBIISIEMBIX JIEPEBbEB, MPH
YCIIOBHM HX CIy4YailHOTO, IIyaCCOHOBCKOI'O PACIpENENeHNs] Ha MaJbIX IUIOMAASIX

[3], paBHa
_hby

P=e %, 1)

rae h — BeIcOTa epeBa, M;

by — mmpwHa npoceeta, HeoOXO0MMMast TS OECTIPENIITCTBEHHOMN €0 BAIKH, M;

Sy — IIOIA b, IPUXOAIIAACS HA OJHO AEPEBO, M/1ep.

Haiinennoe no gopmyne (1) 3HadeHne P He yUUTHIBACT BOZMOXKHOTO OTKIIO-

HEHUs JiepeBa OT 33JaHHOTO HANPABICHUS BAJKH, KOTOPOE YBEIWYMBAET BEPOAT-
HOCTh TIOBPEXIECHHUS OCTAaBIAEMbIX Ha JIOpAIlMBaHUE AEPEBLEB MPH MPOUUX PAaBHBIX
ycnoBusx. OTKIIOHEHHE Ha YTOJ 3 OT 3aaHHOTO HAIPaBJIEHHUs IPUBOJUT K YBEIIUe-
HUIO [IUPHUHBI TIPOCBETA, TPeOyeMoro s OeCpersITCTBeHHOM BaJKH JiepeBa Ha Be-
JUYUHY

by = £ htgp.

Takum o0Opa3om, HeoOXOIWMa JOTIONHUTENbHAS IUIOMAAb, KOTOPYIO, C
HEKOTOPBIM JIOMYIIEHUEM, MOKHO CUHTATh TPEYTOJIBHONH C OCHOBAHHEM, PAaBHBIM
OTKJIOHEHHUIO BEPIIMHBI OT 33J]aHHON TOUYKHM TaaeHus Ha yroiu . B sTtom ciydae

_hby+h®tgB
P=e % . (2)

ITpu Banke nepeBa B mpocBeT pasmepamu hby u Gosiee OTKIOHEHHE OT
3aJaHHOTO HAIpaBJICHUS OIpECIsieT BEPOSITHOCTh COYAAPEHUS C AEPEBOM, OC-
TaBJSIEMBIM Ha JIOpalBaHKe. Y YUTHIBAsI, YTO OTCYTCTBHE XOTS ObI OJJHOTO Jepe-
Ba Ha paccMaTpUBaeMOM IJIOLIAJKE W €ro MOBPEXKICHUE SBISIOTCS COOBITHUSIMH
[IPOTUBOIOJIOKHBIMY, AOIOJHUTEIbHAS BEPOATHOCTb COYAAPEHUS JEPEBHEB B
cllyyae OTKJIOHEHHS OT 331aHHOTO HAIlPaBJICHHUS BaJIKU Ha YOI [3 COCTaBUT:

_h’gp
P=1-¢

Pacripenenenne OTKIIOHEHHS TIAJIAIONIETO JepeBa OT 33JaHHOTO Hampas-
JICHUST BAJIKH MOXET OBITh MPEJICTABJICHO CTAaHJAPTHON 3alMChi0 3aKOHA HOP-
MaJIbHOTO PaclpeaeliCHUs:

G.2T

T7I€ G — CpeAHee KBaPATUYHOE OTKJIOHEHUE CITyYailHON BEJIMYMHBL;
[~3 — MaTeMaTU4eCKOE OKUIaHUE yTIla OTKIOHEHHUS BAJIKU JIEPEBa.
IIpyn MareMaTnyecKoM OKMIIAHUU YIJIa OTKJIOHEHMs BajJKU JIepeBa, paB-
HOTO 3aJlaHHOMY, T. €. B = 0, MJIOTHOCTh PacHpepeNICHUs] CIy4YalHOM BEIUYUHBI
[2] 3anumrercs B Buae hopmyisl ['aycca
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_G 27

CpenHee KBaapaTUYHOE OTKJIOHEHHE YIJIa MAaJCHUs OT 3aJaHHOrO (G) OT-
pakaeT BO3MOXKHOCTb TOYHOW BaJIKH JIEpeBa B 3aBUCHMOCTH OT PHUMEHSIEMOT0 000-
pyZOBaHHUS, KBaIU(HUKALMN BalbIIUKA, TAKCAIIMOHHBIX XapaKTEPUCTHK, OCOOEHHO-
CTell CTPOEHUS AEPEBbEB U HACAKICHUS B LIEJIOM. JTO OOCTOATEIHCTBO OATBEPKIIA-
€T MPaBOMEPHOCTh MPUMEHEHHSI 3aKOHA HOPMAJIBHOTO PACTIpENesIeHUs] OTKIOHEHHUS
yIJIa NaJIeHns AepeBa, Ha CYMMapHYIO BETMYHHY KOTOPOTO OKa3bIBAIOT BIMSHHE BCE
nepeurciieHHble (GakTopsl. JloBepUTeNbHBI HHTEPBAN, KOTOPBI C 1OBEPUTEIBHON
BEPOSITHOCTBIO (L HAKPBIBAET [3, COCTABUT:

F-t © o |51
ni

bt B

rae B — MaTeMaTU4€CKOC OKUAAHUC YIJia OTKIIOHCHHA OT 3aJaHHOI'0 HallpaBJICHUA

Pi

H M:

BAJIKH JIEPEBa;
t, — koo purmenT CThIOACHTA;
G — CpeaHee KBapaTHYHOE OTKJIOHEHHUE yTila MaJICHUs JIepeBa OT 3aIaHHOTO

HaHpaBJ'IeHI/Iﬂ y
5= \/ —3 (B8, ) ;

i — OTKJIOHEHHE YIJIa MaIeHHs IepeBa OT 3aJIaHHOTO HANPABJICHHS, IOy YCH-
HOE B I-M OIIBITE.
C y4eToM IOBEPHUTEIBHOW BEPOSTHOCTH MOMAJAHNUS B UHTEPBAT BEPOSIT-
HOCTb COYIapeHHsI

N — 9UCJI0 OINBITOB;

PB = aP.

BepositHocTh coymapenust P mipu sTom onpenenutes o ¢opmyne (2), a
YroJ OTKJIOHEHHS JiepeBa OT 3aJJaHHOTO HATPABJICHHS BAJIKU B COOTBETCTBUH C pac-
CUUTAHHBIM HHTEPBAJIOM JJIS 331aHHOTO JIOBEPUTEIILHOTO HHTEpBaa

s

[Honyyennsie TakuM 00pa3oM BEPOSITHOCTH OECIIPEIITCTBEHHON BaJKH U
COYJapeHUsl JIEPEBBEB JUIS ONPEJCICHHBIX YCIOBUIl (XapaKTepUCTHKAa HacaKie-
HUsI, TIPUMEHsieMoe 00OpyJOoBaHME, KBalH(HUKALUS BalbLIWKa) MO3BOJSIOT CY-
JUTHh O MPUEMIIEMOCTH BBIOPAHHOTO BapHaHTa. B ciydae HECOOTBETCTBHUS pe-
3yJIbTaTOB PAcUeTOB JIECOBOJICTBEHHBIM U TEXHOJOTMYECKHM OTPAaHUYCHHSIM He-
00X0/IMMO PacCMOTPETh JIPYTHE BapUaHThl BAJIKH, 00ECHEUUBAIOIIUE JIOITYCTHU-
MYIO BEPOSITHOCTh COYJapeHUH.

B=p+t
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Puc. 1. PacueTHble cxembl AJisl ompe-
JIETICHUsT BEPOSTHOCTH OECTIPETsITCT-
BEHHOM BaJIku JepeBa: @, b, ¢ — Bo3-
MOXHBIE HAaINpaBJICHUsS BaJKu Jepe-
Ba; 4, B, C — cekropa BajKu;
AB, BC — iepeKphIThIe CEKTOpa

[IpennoxenHas METOAMKAa HE YYUTHIBAET BO3MOXKHOCTH BBIOOpA JPYTHX
HarpaBieHnd. PacueTHas cxema JJisi ONMpeJeNieHUs BEPOSATHOCTH OecrpernsiTcT-
BEHHOU BaJIKH JIEPEBA B TPEX BEPOSITHBIX HANPABICHUAX MpEACTaBIeHa Ha puc. 1.

B kaxmoMm w3 HHMX BajlKa BO3MOXKHA, €CIM HET MEIIAIONIUX JePEBHEB.
B aToM cny4yae BepOSTHOCTh OCCIPEISITCTBEHHOW BAJIKK B KAXKJOM W3 HaNpaBJie-
HHU 3alHIIETCS CIeAYIONUM 00pa3oM:

P(a) = P(ABC) P(AB) P(A);
P(b) = P(ABC) P(AB) P(BC) P(B);
P(a) = P(ABC) P(BC) P(C).

BeposTHOCTE COOBITHS 3aKII0YacTCsl B BO3MOXKHOCTU OCCIPEISITCTBEH-
HOH BaJIKM JiepeBa XOTs Obl B OJJHOM W3 HalpaBJieHUi. BeposTHOCTh BajKu Jepe-
Ba B HECKOJIbKHX HANpaBJICHUSAX YCIOBHAs, YTO 3aKIOYAETCS B HEOOXOTUMOCTH
OTCYTCTBHS MEMIAIOMINX JEPEBbEB Ha TEPEKPHIBAIOMUXCS Iromankax. C yaeTom
U3IIOKEHHOTO [1] moiHast BEpOATHOCTH BaJKU JICPEBa B JBYX HAMPABICHUSIX CO-
CTaBUT
P(ab) = P(AB) [1 - (1 - P(A))(1 - P(B))].

IIpy yBenuueHMH uuciaa BO3MOXKHBIX HAIPABICHUM BaJKU B 3aJaHHOM
CEKTOpE MOBBILIAETCS U BEPOSATHOCTH OECIPENSITCTBEHHOHN BaJIKU JIepeBa B 3TOM
cekTope. BeposiTHOCTE XOTs OBl B OZJHOM U3 TPEX WJIM YEThIPEX HaIlpaBJICHUH CO-

1-(1-P(AB) P(A

P(abc):P(ABC)[(l—(weé) o) -P(AE) ) )

L {an0)p{atD) P(am) (ec) (e

1- P(ABC)P(BCD AB)P(B B

Plabed)=P(ABCD) | o x5 p(BCD)P(BC)P(CD)P(C) |
1-P(BCD)P(CD)P(D)

B O6H.[eM Cﬂyqae IJ1A n paCCManI/IBaeMLIX HanpaBJIeHI/II?'I BepOHTHOCTL

OeCTpernsATCTBCHHOMN BaJIKH JIepeBa
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Puc. 2. 3aBUCHMOCTH BEpOSITHOCTH OECHpENsITCTBEHHOW BAJIKH JCpEBa B 3a-

JIAHHOM CEKTOpE OT YMCJIa BO3MOXKHBIX HAMpPAaBJICHUi (@) U MaKCUMAaJIbHOW Be-

POSITHOCTH OECHPENATCTBEHHOW BaJKH JiepeBa OT CeKTopa Baiku (6):
1—gnsao=11° 2 — s ¢ = 26°

P(n)=P(S,)|1-11

n
=

n
(1— [1P(S; )j :
i=1 j
rae Sy — pa3Mep MIOIIAKN N-KPATHOTO MEPEKPBITHUSL;

S; — pa3Mep IUIOIIAIKH I-KpaTHOTO MepeKphIThs, i = 1,2, ..., N;

] — 4MCII0 paccMaTpUBaeMbIX HaMpaBiieHUH Baiky, j=1,2,...,N.

Pasmep miomanku N-KpaTHOrO NMEPEKPBITUS IPU IPOYUX PABHBIX YCIIO-

BUSIX OIPEJICNISCTCS BEIMUMHOM cexTopa Bayiku (). [Ipu Bcex paccMaTprBaeMbIx
HAIIPaBJICHHUSX Pa3MephI IUIOLIAJI0K N-KPAaTHOTO MEPEKPHITUS Il CEKTOPOB BAJIKU

b b
nepeBa ¢ < Td uo> rd COOTBETCTBEHHO COCTABSIT:

Sn=h(bg - htg(9/2)); S, =bZ /4tg ((p/2).
3aBHCHMOCTh BEPOSITHOCTH OECHpENsATCTBEHHON BAJKH JepeBa OT YHcia
paccMaTpUBaeMbIX BO3MO>KHBIX HalpaBlICHUN BaJIKU B cekTtopax 11 m 26 ° npu
bg=5m, h=20wmuSq=30m° npejicTaBlIeHa Ha PHC. 2, d.
[Ipu pocre ymcnaa BO3MOXKHBIX HAalpaBICHUH IOJHAS BEPOATHOCTH Oec-
HPEISITCTBEHHON BaJKM YBEIMYMBAETCS M cocraBiseT He MeHee 90 % mpenena
(yHKUIWH, KOTOpas IpH N —> o0 MPUMET BUA

P(n)™ = P(Sn). (©)

ITosHast BEpOATHOCTD BAJIKU JEPEBA B CEKTOPE @, BKIIIOYAIOIIAS BCE BO3-
MO>KHBIC HalpaBJICHUsI, MaKCUMaJIbHA ISl JAHHBIX YCIIOBUil (puc. 2, 6).

BepositTHOCTS OecnpensaTCTBEHHOH BaJKH JepeBa OTPAaHUYMBACTCS TEXHO-
noruen TpeneBku. IIpu TpeneBke XJIBICTOB 3a BEPIIMHY JIE€PEBbS CIENYET BAIUTH
MIOJT OCTPBIM YIJIOM K BOJIOKY. B 3aBHCHMOCTH OT MOJIOXEHMS JepeBa, MOAIEKa-
IIETr0 BaJKE, U MPUMEHSIEMON TEXHOJIOTMH BO3MOXKHOE HAIpaBICHHE BaJKU Ha
HaceKke MOXKET ObITh BBIOPAHO M3 HEKOTOPOro cekropa ¢ (puc.3), paBHOro
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Puc. 3. PacueTnas cxema mjs oII-

pelesICHUs CeKTOpa BaJKU JepeBa

MPU TPAJUIUOHHBIX TEXHOIOTUSIX
(TpeneBKka XJIBICTOB)

* A

X X+b,
Q= arccosﬁ - arccosT ,

rae by — mmpuHa Bosmoka, M;
X — PacCTOsIHUE OT AepeBa, MOMIEKAILIEr0 pyOKe, 10 OMIKHEro Kpas BOJIOKA,
x<h-h.

BeposaTHOCTD OeCpensITCTBEHHOM BaJIKM JepeBa Ha BOJIOK (B HEMOCpe-
CTBEHHOMW OJIM30CTH OT HETr0) OMPEICISIOT C YYETOM CEKTOpa BAJKU U BIUSHUS
BBIpYOKH (BOJIOKA). I'padik 3aBHCHMOCTH BEPOSTHOCTH OCCIPEIATCTBEHHON BaJl-
KH JiepeBa BEpIIMHOW Ha BOJOK OT PACcCTOSIHUSI MEXIy JAEPEBOM U TPaHHUICH BO-
JIOKa IMpeJICTaBlIeH Ha pHc. 4.

BnuszocTh Bosoka 10 7,5 M OT €ro TpaHuIbl 3HAYUTEIBHO BIUSICT Ha Be-
POSITHOCTH OeCTIpENSTCTBEHHOW BaJIKH JIepeBa U yBEIIMYCHNE CEKTOPa BAIIKH.

Ha ocHoBaHMM M3TI0KEHHOTO PEKOMEHIYEM TaKyIO MOCIeI0BaTeIbHOCTh
MPUHATHA PELIeHUs NP BbIOOpe 000pYyJOBaHUS M MCIOIHUTENEH Ui BBIOOPOU-
HOW BaJIKM JIEPEBHEB C 33JaHHBIMH TaKCAIIMOHHBIMH XapaKTEPUCTHKAMH H CIIOCO-
O0M M3pEKUBAHUS IPEBOCTOS.

1. HaGnromaroT 3a BaJIKOW B IPEBOCTOE ¢ (PUKCUPOBAHHON XapaKTEPUCTH-
koii. Ha ocHOBaHMM TONXy4eHHOH BBIOOPKM PacCUMTBHIBAIOT CpelHEE 3HaueHHE
OTKJIOHEHHsI OT 3aJ]aHHOTO YIJIa BAJIKW, a TAKXKE €ro cpellHee KBaJIpaTHIHOE OT-
KJIOHEHHUE.

2. OnpenensioT MHTEPBaJ, KOTOPBIA ¢ HaxexxHocTeio 90 % HakpbIBaeT
cpeqHee 3HAYCHHE OTKIIOHEHHS OT 33JJaHHOTO HAIPABJICHUS BaJIKH.

p |
Puc. 4. 3aBucumocTes Makcu- ]%30“3
MaJbHOU BEPOATHOCTH Oecrpe- 48 \ [
MATCTBEHHON  BajJKU  JepeBa \ I 30
BepIIMHON Ha BoJoK (1) u cek- 06 [—x
A2 ]

TOopa BaJKU (2) OT pacCTOSHUS \ oy I 20
MEXIy JIepeBOM M TpaHUIEH 04 \4 e j~-

BOJIOKA - = 10

02 4




ISSN 0536 — 1036. UBY 3. «JlecHoii sxxypnam». 2004. Ne 1 45

3. PaccuuThIBalOT BEPOSTHOCTH COYAAapEHHUs ACPEBHEB, XapaKTEPH3YIO-
IIYI0 TOYHOCTh BaJKU JIepeBa HCIIOIHUTENIEM C MPUMEHEHUEM KOHKPETHOTO 000-

pyIlIOBaHUS M HAJEKHOCTP Monafganug 3 B uHTepBan (3).

4. ITony4yeHHbIE pe3ynbTaThl IS paccMaTpUBaeMbIX BapHAHTOB BajO4-
HOro 000pYAOBaHUS M BANBIIUKOB PA3INYHON KBaMM(UKAINN, HAPATY C OPYroi
NPOM3BOJICTBEHHOW MH(OpPMaLUel, HCIOIB3YIOT PU BBIOOPE CPEACTB U HCIOJI-
HUTEINS padoT.

5. BapuanT TexHomoruu pyOku (y3K0-, CpelHe- WU MTUPOKOIIaceuHas ) C
(hopMHUpOBaHHEM JPEBOCTOSI CO CIydYalHBIM THUIIOM pPa3MEIIEHHUS JCPEBHEB IO
TUTOMIA/IA JIECOCEKH MOXET OBITh MPHHST, €Cd 00ecreYnBaeTcs OecpensiTCcT-
BEHHAs BaJIKa JEPEBLEB C BEPOATHOCTHIO He MeHee 90 %.
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Mapuiickuii rocyaapCTBEHHBIH
TEXHUYECKHH YHUBEPCUTET

ocrynuna 24.01.03

Yu.A. Shirnin, E.F. Gerts
Stochastic Simulation of Tree Felling under Thinning

The process of stochastic simulation of trees felling under thinning has been considered.
The recommendations regarding equipment selection and performers for the work to be
done are provided.
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IL.H. I'acapun, A.H. Buxapes, T.C. Hcynosa

T'arapun IlaBen HukonaeBuu poamics B 1959 r., okonumn B 1983 r. ApxaHresnbckui
JIECOTEXHNYECKUI MHCTUTYT, KaHAHAAT TEXHUYECKUX HayK, JOLCHT Kadeapbl TEOPEeTH-
YECKOH MEeXaHMKH ApPXaHreJbCKOTrO IOCyIapCTBEHHOTO TEXHHYECKOTO YHHBEPCUTETA.
Hwmeer oxono 30 nmeyatHbIX TPYAOB B 00JAaCTH BOAHOIO TPAHCHOPTA jeca U IMIpOMe-
XaHUKH.

Buxapes Anexkcanap HukonmaeBuu poauncs B 1961 r., okonuun B 1987 r. ApxaHreins-
CKHH JIECOTeXHUYECKHH HHCTUTYT, KaHAWIAT TEXHHUYECKHX HAYK, JOLEHT Kaeapbl
BOJHOTO TPAHCIIOPTA Jieca U THAPABINKUA APXaHIEIbCKOTO FOCYIapCTBEHHOTO TEXHH-
YecKoro yHuBepcurera. Mimeer okono 60 meyaTHBIX TPYHOB B 0ONACTH SKOJOIHU BOA-
HOT'0 TPaHCIOPTa Jieca.

Hcynosa Taresina CtenanoBHa poamnachk B 1947 r., okonumna B 1971 r. ApxaHrens-
CKUH JIGCOTEXHHYECKUH HHCTHTYT, KaHIUIAT TEXHHYECKHX HAyK, JOIEHT Kadeapsl
TEOPETHYECKOI MEXaHUKU ADPXaHIelbCKOTO FOCYIapCTBEHHOTO TEXHUYECKOTO YHHBEP-
curera. meer okomno 20 nedatHsIX paboT B 00JIACTH JUHAMUKH CTAHKOB M MOJEITHPO-
BaHUSI AUHAMUAYECKUX CHCTEM.

PAJIMAIIMOHHO-AHAJIOT'OBOE MOJIEJIUPOBAHUE
CKOPOCTEM U TYPBYJIEHTHBIX HATIPSIX)KEHU

B 3ATOIIVIEHHOM CTPYE

WNJIN THIPOMEXAHUYECKOM CJIEJIE

[IponomxeHo Mccae0BaHNE aHAJIOTOBBIM METOJOM XapPAKTEPUCTUK TypOyJICHTHBIX TeUe-
HUH Ha OCHOBE (PM3MUYECKHX ITPOIIECCOB IEKTPOMArHUTHOTO M3ITyUeHUS. AHATIOTHS TTOKa-
3aHa Ha MpHUMepe OOLIero MOJENUPOBaHUs TYpOYJIEHTHOH CTPYH M TOATBEPXKIEHA pe-
3yJbTaTaMH YKCTIEPUMEHTOB.

Knrouesvie cnosa: Typ6yﬂeHTHLIe MOTOKH, 3aTOIUICHHAasA CTPys, CKOPOCTHU TCUCHUA,
Typ6yﬂeHTHHe HalpsOKCHUA, aHaJIorus, HU3J1y4CHUEC, MOTJIONICHUE, pacCCMBAaHUC, INJIMHA
BOJIHEBIL.

MexaHuka TypOYJICHTHBIX TCUCHHH W B3aMMOJCHCTBUS UX C TBEPBIMU
TCJIaMU TPEACTABIIACT OJHY M3 CaMbBIX CJIOXKHBIX W HCAOCTATOYHO H3YUCHHBIX
npo0OiieM, HECMOTPSI Ha OOJIBIIOE KOJIMYECTBO CYHIECTBYIOMIMX Mojeneit. Teopus
TypOYJCHTHBIX CTPYH UMEET BaXHOE 3HAUCHUE B PsJIec HAYYHO-TCXHUYCCKHX Ha-
TIpaBJICHUI, B TOM YHCJIE B BOJHOM TPAHCIIOPTE W OyKCHPOBKE 1o Boje. OOmmas
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CXeMa THJIPOMEXaHWYEeCKOro cjela MMeeT Ty JK€ OCHOBY, YTO W CTpyiHOe
TEUYCHHUE.

B cBsi3u ¢ 3THM aBTOpHI pa3paboTaid METOJl paaralMOHHO-aHAJIOTOBOTO
MOJIEITUPOBAHS TypOYJIEHTHBIX TEUCHHUI Ha MPUMEPE CBETOBOTO M3MydeHus. Mc-
CJICAO0BaHMA IMMOKa3ajin, YTO CKPBITHIC MCXAaHU3MbI U IMMaPaMETPhI B TCUCHUAX YaCTO
HEJb3s HeMTOCPEACTBEHHO HAOII0IaTh UM U3MEPUTh, & TAK)KE OIKCATh C MO3UIUH
KJIACCUYECKON ruapoMexaHuku. MIMEHHO MEeTOAO0JOrM4yecKue LENH HCCIeA0Ba-
HI/II\/'I, IMMO3BOJIAIONIUEC NOKa3aTb €AMHCTBO IMPUPOALI BHCIIHEC PA3JIMYHBIX (1)I/I3I/I'-IC-
CKHUX MPOLIECCOB, IPEJICTABIISIOTCS HANOOJIee BAKHBIMU.

OcHOBBI MeTo/Ia ObUTH M3JI0KEHBI paHee [2—4] Ha TmpuMepe paBHOMEp-
HbBIX OTpPaHUYCHHBIX TEUEHUH U IIPOBEPECHBI HA pAAC XOPOHIO M3BECTHBIX OKCIIC-
PYMEHTOB.

CymectBytomas nHGOpMaIUs O JABIKEHUH TYpOyIEHTHBIX CTPYH SIBIIA-
€TCs1 OOBIYHO 3MHHpH‘ICCKOI7[. HOJIyBMHI/IpI/IT-IeCKI/Ie METO/JIbI pacu€Ta OCHOBAHbI Ha
COBMECTHOM PEIIECHUU ypaBHEHUI PeliHonbAca M ypaBHEHUN HEpPa3pbIBHOCTH
teueHuss. Ho mpu 3ToM gaxke psif yNpoLIAIOMIUX AOMYIIEHUH COMpPOBOXKAAETCA
BeChMa CJIOKHBIMHU pemreHussMu. HecMoTps Ha 0e3yCIIOBHBIN MPUOPUTET KIACCH-
YECKUX METOAOB, MPEACTABIACTCA MOJC3HBIM U3YYUTHh TUAPOMEXAHUYCCKUEC TIPO-
LECCHI C MO3ULIUNA OTMEUEHHON aHAJIOTHUH.

B mamreii pabote crmenmaHa TOIBITKA CO34aTh TaKyl MOJEIh Ha OCHOBE
XOopouio H3BECTHOU TCOpUHU B321PIMOZ[GIZCTBI/ISI OJICKTPOMAarduTHBLIX BOJIH C OKpY-
JKarouiel cpenoil. s aToro npuBeneM KpaTKoe JI0Ka3aTelbCTBO HaJW4Ms BOJI-
HOBBIX MEXAaHU3MOB B THIPOMEXaHUYECKHX MPOIIECCaX.

IlepBoHaYaIEHO TIPEICTABUM JKHUIKOCTH B BHJIE HEKOTOPOI CyOCTaHITHH,
HE MMEIONIel BHYTPEHHUX MOTEPh SHEPTHH, HO 00Najaromei TypOyIeHTHOH BsI3-
kocThlo. Torza, mpenebperas wieHaMu 0oJiee BBICOKOTO MOPSAKA MAJIOCTH, CyM-
MapHYI0 IUIOTHOCTh KOJIMYECTBA JBMKCHUS (S) B KaXKIOW TOYKE TEUCHHS MOKHO
mpeaACTaBUTh B BUJC

2

s=plu? +12)=p| u? +12 %“ , )

rjae U, t — COOTBETCTBEHHO JieHiCTBUTEIbHAS (TIPOMIOJIbHAS) U MHUMAas (IIOTepey-
Has) CKOPOCTH MOTOKA, KOTOpPbIE MMEIOT IMEepPBOHAYAIBHBIA WU 0a3o-
BBII XapaKTep;
P — IUNIOTHOCTD KHUJAKOCTH,
| — BenmnumHa, mo00Has «ITyTH cMereHus [IpanaTisy,
y — noriepevHas (pajuaibHas) KOOpAUHATA MOTOKA.
ITepBoe cmaraemoe B hopmysie (1) OoleHUBAET IMIIOTHOCTH TTOTOKA KOJTMIE-
CTBa JBWKCHHUS BIOJEL TeueHus (Mo ocu x). Bropoe crmaraemoe (1o ocH y) uMeeT
CTPYKTYpy u3BecTHOU (opmyiisl [paratis [7] mist TypOyICHTHOTO HANPSKCHUS
TPEHHUS, T. €. OLEHUBACT MOTIEPEYHYI0 KOMIIOHEHTY IJIOTHOCTH TTOTOKA KOJMYECT-
Ba ABHUKCHUS.
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OnpenenuMm  (yHKIIMIO 0a30BOK CKOpOCTH U HMcxond W3 ee Hamboiee
9HEPTEeTHYECKH BBITOAHOTO PACHpENesICHHs] MO0 YCJIOBUI0 MUHHMH3ALUUH (QYHK-
[HOHANA!

2
| =p[sdy=p[ u2+lz[a—uJ dy. 2)
oy
s onpenenenus U = f(y) ncnonb3yem n3BecTHOE ypaBHeHHE Diiepa:
d_ 0 o5 _ 0. )
dy (auj ou
ol &
oy
OTcro1a HaX0 UM
2
_0 = 20U, d—@S =2plza—u; §=2pu.
dy? ou

o
{7
oy oy

Taxum obpazom, hopmyiy (3) mpuBeneM K JTHHEHHOMY Tu(depeHITHaNb-
HOMY YpaBHEHHUIO

2
a—l:—l’zu=0

C KOPHSMH XapakTepucTiaeckoro ypasuenns k; = il™ i k, = — il O6mee penre-
HHE TaKOTrO0 YpPaBHECHUS M3BECTHO. [IpUHMMaeM CleAyIOIie HayallbHbIC YCIOBHUS:

ou
mpuy=0u=Uwu — =0 (U — ckopocTs Ha OCH CTpYH MK 6a30Bast aMILINTY1a

CKOPOCTH TeueHusi BooOuie). MHrerpupys, mojiydyaeM pacupeiesieHus IeHCTBH-
TEJbHBIX ¥ MHUMBIX 0a30BBIX CKOPOCTEH B BUJIC FAPMOHHYECKHX BOJH (CM. PUCY-
HOK):

u= Ucosll =Ucosy; U, =Cosy; 4

t=UsinTy=Usiny; t, =siny, (5)

I/l Y — yIJIoBas rnomnepeyvHas (paguaibHasi) KOOpAMHATA TECUSHHUS.
3HaK IUIIOC 37€Ch W Janee 00o3HauaeT Oe3pa3MepHBIC OTHOCUTEIbHBIC
XapaKTEePUCTUKU.
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B peanpHbIX TeueHHSIX 0a30Basi CKOPOCTH U MCKa)KaeTCsl 3a CUET BIHSHUSA
CTEHOK (B TpyOax U T. A.) U MOTEpPh 3HEPIrUU. XapaKTepUCTHKH t Kak TakoBOil Ha
NPaKTUKE HE CYIIECTBYET, HO OHA JIGKHUT B OCHOBE OINpeesIeHHs TypOyJIEHTHBIX
HanpspkeHuiH. TakuM 00pazom, pe3yIbTHPYIOMIME MapaMeTpbl TEYCHHH MOXKHO
OTIpeeNisiTh Ha 0a3e pa3InYHbIX KOMOMHAIMHA XapaKTEPHUCTUK JIJIEKTPOMAarHUT-
HBIX BOJIH NP UX MPEIOMIIEHUH, OTPAXKEHUU U PACCEMBAHUU.

ITockonbKy aHaJOTOBBIA METOJ IPEAIoaraeT eAuHyI0 0a30BYIO CXeMy
JUTST OTPAaHWYEHHBIX W CBOOOIHBIX TEUEHHH, HEOOXOAMMa NpUBA3Ka K pa3pado-
TAaHHOM paHee MOJIENIN PAaBHOMEPHOTO TEYECHHUS B TPyOax.

B orpannveHHbIX TeueHUIX «(a3za magaeHus» Yo BOJIH HA TPAHHILY BIIOJIHE
OIIPE/ICIICHHO 3aBUCHUT OT aHANOroBoro ymcia PeiiHonbiaca (Re) u ¢ ero ymeHb-
meHueM B TypOyIeHTHOM pexuMme cmabo pacrer [3]. Tak, npu Re = 1,45 - 10°
Yo = 0,3 paj, a mpu Re = 7,53 - 10°y, = 0,4 pax.

AHanoroBoe HamnpsHKEHHE TPEHUS T PABHOMEPHOTO I YCTaHOBUBIIIETO-
Csl TEUEHUs ONpeesieTcs Yepe3 KBaapaT IpaHUYHON aMIUIMTYAbI IPEJIOMIEHHON
MHHMMOM (HOpMaJIbHOH K OrpaHMYMBAOLICH oBepXHOCTH) BoHBL. [lo aHamoruu c
n3BecTHOW (popmyroit PpeHens, MPUBEICHHOW K PEXUMY MaKCHMaJIbHON MOJS-
pHu3aIum, uMeeM

4
=y 0y, ©)
cOsY,
rae y — nocrosiuHas Kapmana, pasnas 0,4; u3BecTHa M3 JOrapu(p)MUUECKOro pac-
HpeaeeHns: CKOPOCTEH.
B xpyrmeix TpyOax B kauecTBe 6a30Boi ammmuTyasl U ciemyer mpuHH-
MaTh CPEAHIOI0 CKOPOCTh TeUeHHs. AHAJIOTOBBIH KOA(P(GHUINEHT THAPABINIECKO-
ro tpenus Jlapcu—Beticoaxa [2]
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o 28in%y,
A =8y coszyo . (7

CpaBrenne ko> durmenta A, Halgennoro mo dopmyie (7), ¢ Xopoiro
W3BECTHBIMH OMIHMPUYECKUMH JaHHBIMH B JMama3oHe uucen PeiHonmbaca
4.10°< Re<1 10° nokaspiBaeT MX MOJHOE COOTBETCTBHE. IIpu manpHEHTIIEM
yYMEHbLICHNH 4YHcia PeifHonbaca HacTymaeT KPH3HMC CONPOTHBICHUS (pEe3KHi
npoBain KOd(GGHUIUCHTa A) U MEPeXol B JaAMHUHAPHBIA PEXKHM. AHAJIOroBas ke
KpHUBasi A MPOJOJDKaeT MOHOTOHHO Bo3pactaTh pu Re — 0 .

Kak n3BecTHO, B CTPYHHBIX 3aTOIUICHHBIX TEUCHHUSX BO3ZHHUKAIOT TypOy-
JICHTHBIE HAIPSDKEHUS TPEHUS, KOTOPBIE CYIIECTBEHHO BBIIIE TPEHHS KUIAKOCTU O
CTEHKHU TPyO NpH CPaBHUMBIX CKOPOCTSX M pazMmepax. [IMKoBbie 3HaUeHHS TypOy-
JIEHTHBIX HaIpsOKeHnid (T =~ O,OlpUZ) BO3HHMKAIOT B 00JACTH IepeMeITHBaHUS
TPaH3UTHOTO MOTOKA C NMPUCOSAWHEHHBIM. [IpencTaBuM TpaHUIy TPAaH3UTHOTO U
MPUCOSTMHEHHOTO TIOTOKOB YCIOBHO TBepAOi. Torma IOmycTHMO BBECTH YCIIOB-
HBIH KOXQQHULIUEHT TPeHUsI A JUId TypOYJIEHTHOH CTpyHW, KOTOpPBIA OyIeT BBbILIE
BCEX COOTBETCTBYIOIINX 3HAYCHUH JJIs TYpOYJIEHTHOTO peKHMa B TpyOax.

OTcrofia eCTECTBEHHO MPENTOI0KNUTE, YTO PEXKUM TYPOYJICHTHBIX CTPYH
OIIpe/IeNsAeTCsl NCKYCCTBEHHBIM MIPOJIODKEHNEM aHAJIOTOBOM KPHBOW A B 00J1acTh
Manblx 3HaueHWi Re, rae ycnoBHas «haza maxeHus» (yo) nosbimaercs [4]. Tlo-
HIwKeHue yncia Peitnonbaca Re = Ud/v (roe d — HekoTopbIit monepeyHslid pazmep
TEUEHHUsI) C YBEJIIMUCHUEM A ISl CTPYH MOKHO OOBSICHHUTB T€M, 4TO KodduiueHt
BSI3KOCTH V 3/1€Ch HOCUT TYpOYyJICHTHBIH XapakTep, U, KaKk M3BECTHO, OH MHOTO
Oosblie OOBIYHOTO KOA(PPHUINEHTAa KHHEMAaTHYECKOH BSI3KOCTH (B TpyOax). Takum
o0pa3om, CTpyiHOE TpaH3HUTHOE TEYEHHE MOXHO YCIIOBHO paccMaTpuBaTh Kak
OTpaHMYEHHOE YCTAHOBHBIIEECS, TPAHUIIBI KOTOPOTO HMEIOT T€ XKE MeXaHu4e-
CKHE CBOWCTBA, YTO M CaMa >XHJAKOCTH (B Cllyyae JIAMHHAPHOTO PEXHMa IPH
Re < 2000 nabmrogaercst mogo0HOE SIBICHHE).

Jiist MOZlenMpoBaHusl CTPYHHOTO TeueHHs HEOOXOJMMO OIPEJeIUTh yC-
JIOBHYIO «(a3y mageHus» (Yo), KOTOpYIo OyaeM paccMaTpuBaTh Kak MaKCHMAaJIBHO
BO3MOXHYIO JIISl BCEX YCTaHOBUBIIMXCS W PaBHOMEpPHBIX TeUeHHWi. Jroi (ase
COOTBETCTBYET OIpe/ICIICHHAs TMHEHHAs KOOpIrHAaTa ()o) WIM HEKOTOpas Xxapak-
tepras juHa (1) = (yo). B otHOCHTENEHOM BHjie uts cTpyH (l) = 1, a muist mro6oro
IIOTOKa BOOOIIE

() =(ro )=l ®
r Yo
B Teopun wusnydenust [1] cymiecTByeT BeIMUMHA, KOTOpas, Ha Hall
B3y, aHanorndHa (l.). 3To BEpOATHOCTh BHDKMBAHUS KBaHTA WU JIIMHA CBO-
6omHOTO TIpodera ¢dorona. OHAa 0O0paTHO MPOMOPIHOHATBHA KO3 (UIIUEHTY TI0-
[JIOLIEHUS [, KOTOPBIM B OTHOCUTEIBHOM BUE PABEH:

p= ()™ = (o™ (9)
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Taxum oOpazoM, IrHA CBOOOTHOTO IMpodOera MOXKET CIYKUTh XapaKTep-
HBIM pa3MepoM TeUEHUS WM JIMHEHHOW eUHHIIeH N3MepeHHs. 3/1eCh OHA B Kade-
CTBEHHOM M KOJHMYECTBEHHOM OTHOIICHHH MPHOOPETACT CYIIECTBEHHO OOIBIIYIO
OMpEACICHHOCTDL, YEM U3BCCTHAA JIMHA ITYTU CMECIICHUA HpaHI[TJBI.

QdaxTnueckn (aza mafeHUs Yo YCpemHEHa, a Tepexoa OT TPAH3UTHOTO
TE4eHHsI K PUCOEANHEHHOMY B CTpY€ SIBJISIETCS HenpepbIBHBIM. [103TOMY KO3(]-
(bMIUEHT MOTIIOMICHUS CIIEAYET pacCMaTpUBaTh MEPEMEHHBIM BMECTE C TEKYIIeH
KOOPJMHATOM ) UIIN Y.

_ Y Y 10
he = Ty Ty Y Y o

Takoe HempepbIBHOE U3MEHEHHNE ONTHYECKHUX WM PaJIUAIlMOHHBIX XapaK-
TEPUCTUK (HampuMep MOKazaTelss MpeOMIECHHU) MOKHO HaOJIIoAaTh B aHAJIOI0-
BOM Ipouecce aTMOC(QepHOH pedpakiyy KOCMHYECKOTO H3Iy4EHHs, HalmpuMep
CBeTa.

DJIEMEHTAPHOE M3MEHEHUE IUIOTHOCTH KOJMYECTBA JBUKEHHS S OIpeE-
JIEJIMM TI0 aHAJOTHH C M3MEHEHHWEM HWHTEHCHBHOCTH CBETOBOW BOJHBI B ITOTJIO-
LIAKOLLEN cpenie:

—ds =su,dy, =Sy,dy,, (11)
YTO MPHU IPAHUYHOM YCIOBUH HA OCH CTPYH
S,.0=pU?
COOTBCTCTBYCT PCUICHUIO
y: y:
§=pU?ex —7* ;5 =ex —?* : (12)

B cootBercTBHU C HCXO,I[HOﬁ MOACIbIO TCUCHUA §+ pacnagacTcsa Ha z[eﬁ—
CTBUTCIBHYIO 1 MHUMYI0 CKOPOCTH B BUJC 3aTyXarOIIUX BOJIH:

2 2

u, =ex Y COSy = ex —Y—z coSYy; (13)
4 4(o)
2 2

T =exp — 1= kiny=ex _y_>2 siny . (14)
4vo

Ilonmarasi, uro t, siBiseTCS NOAOOHMEM YCPEIHEHHBIX TYpOYJIEHTHBIX

nyJbcaui (koapuurueHT nogodus ), HaupsHKeHue TypOyJIEeHTHOTO TPEHHUS B
(hasze yp MOKHO OLIEHUTH (DOPMYIIaMHU

= PXZkthU 2 ' T, = xzkt0+2 ! (15)

+

rae kK — koaddurment koppensuuu TypOyIeHTHBIX mynbcanuii (o gaHubM C.C.
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Kyrarenanze u ap. [5], npu pazButoii TypOynentHocta K ~ 0,4).

Jnst onpeneneHus MpenenbHo nepexoaHoi ¢assl (Yo) WIM JJIHMHBI CBO-
OomHOTO MpoOera, KaK yKa3bIBaJIOCh BBIIIE, IPEICTAaBUM YCIOBHYIO TPAHHILY IIe-
pexojia TPaH3UTHOTO TEYEHHs B TIPUCOCANHEHHOE KBa3UTBepoi. TypOyneHTHOe
TpeHue, onpezeiaeHHoe 1o Gopmye (15), npupaBHsieM K THAPABINYECKOMY, Haii-
nerHoMy 1o ¢opmyie (6). [Ipu yo = (yo) moTydnM yCIOBHYIO a3y nepexoaa s
ctpyH (Yo) = 26,33° = 0,460 panx = 0,1467 pan. Ha pucyHke BepXHsisl IIKaia I0-
MEPEYHOro pa3Mepa OTHOCUTEIBHBIX PACIPEICICHUI MOKa3aHa B MacIITaOHBIX
enuannax (I) = (yo).

Pasymeercs, sta ¢asza He sBiseTcs aOCONIOTHO TOYHOW W €JUHOU JUIS
BCEX CIIydaeB TEYEHHH, TaK KaK OHHU Pa3IN4alOTCsS Pa3sHbBIMU ypPOBHIMHU TypOy-
JICHTHOCTH, a CIIeOBATEIbHO, U Kod(duimenramu koppensiuuu K. C u3BeCTHbIM
NpUOIKEHHEM MIPUMEM IMOJTYYEHHYO0 a3y KaK eIUHYI0 MACIITAOHYIO SANHHUILY
B M3JIaraeMOU MPUOIMKEHHON MOJIEITH.

Ha pucyHKe mOCTpOeHa aHANOroBasi KpuBas ckopoctu U, . Pacrpenere-

HUE JCHCTBUTEIILHOW CKOPOCTH BIIOJHE COOTBETCTBYeT (hakTuyeckomy. CpaBHe-
HUE HalIUX JaHHBIX C Pe3yJIbTaTaMU OOIIUPHBIX M THIATENLHBIX U3MEepeHUI Bur-
Hackoro u @umiepa [6] mokaspiBaeT MX Xopoiee coBnangeHue. Kpome toro, pac-

OpeacicHnue U+ BIIOJIHC YOOBJICTBOPACT HpO(I)I/IJ'HO, pacCUNTaHHOMY Ha OCHOBC

ypaBHeHHUH PeitHonb/Ica U ypaBHEHHI HEPa3pbIBHOCTH TeYeHU [7].

Ha sTom e prucyHKe MmoKa3zaHa aHAJIOTOBAs KpUBasl paclpeeieHus Typ-
OyneHTHbIX Hanpspkenuid (t4) cormacHo ¢opmyne (15). ITukoBoe 3HaueHue
T, = 0,0088. Ilo nanneIM u3MepeHwuii [8, 9 u Ap.], OHO NPUOIUZUTENBEHO PaBHO
0,01 ¢ BO3MOXXHBEIM pa3dOpPOCOM Ha HECKOJIBKO JECSITKOB TMPOIEHTOB. Pa3dpoc
OOBsICHSIETCST OOJIBIION CIIOKHOCTBIO M MHIUBUIYaTbHBIMH OCOOCHHOCTSMH Te-
YEeHUH, B YACTHOCTH YPOBHEM HX TypOyJIEHTHOCTH. BaHO OTMETHTH Takke Ka-
YECTBEHHOE COOTBETCTBHE PACUETHBIX U SKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB.

[Tomydennas mepexonHas (asza pasmenser BO3MYIIEHHYIO 00JIaCTh CTPYH
Ha TPaH3UTHOE M NPHCOCITUHEHHOE TCUCHHsS B COOTHOIICHHH MPUOIU3UTEIBHO
1:2. OT1OT (hakT MOATBEPIKAACTCS W3BECTHBIMU SKCIECPUMEHTAIBHBIMU JaHHBIMU
[6].

TakoBa aHamoroBas MOJIeJb CTPYWHOTO TYpOYJICHTHOTO TEUEHHs Ha OC-
HOBE aHAJIOTUM HM3Jy4yaTelbHBIX MPOLEccOB. MBI He CTaBWJIM LENb BBIABUTH KO-
JMYECTBEHHOE Pa3InYMe XapaKTEPUCTHK IJIOCKUX M OCECHMMETPHYHBIX CTPYH,
PaBHO KaK IUIOCKMX W HWIMHAPHUYECKUX BOJH. B 00yacTH pa3BUTHA TCUCHHUS
(0 < y < m/2) 510 pasnuumMe CKa3bIBAETCS HE3HAUMTENBHO. B mamHO# pabore u3-
JIOKeHa JIMIIb PUHIUNHATIBHAS OcHOBa Mojenu. O0mias cxema CTpyHHOTo Tede-
HUs OyJeT pacCMOTpeHa B AajbHEHILEM.

AHaOTOBBII METOJ| CYIIECTBEHHO OTJIHMYAETCS OT METOJOB KiIacCHde-
CKOM TMAPOMEXAHMKH M YUCTO 3MIIMPUYECKUX Mojenedl. B Hem ucnosbdyercs
yIJ0Bas KOOpJAMHATA MO IIMPUHE CTPYH, YTO BBI3BAHO HEOOXOIUMOCTBIO ydeTa
BOJIHOBOW NpHPOAbl TypOyNeHTHBIX TeueHHH. [loaToMy OOHMM K3 BayKHEHIIMX
[apaMeTpoB, KOTOPHIM 00J1afaeT Jr0oe cedeHHE PeajbHOro NOTOKA, SBISETCS
JUTMHA TaJaromieil BOJHbBI. JTO MOHATHE HEBO3MOXHO HUHTEPIIPETUPOBATH C ITO3H-
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UMM KJIACCUYECKOM THJIpoMexaHuKu. B paccmaTpuBaeMOM € METOJAE JIMHA
BOJIHBI B abcomotHoM (L) u oTHocuTenbHOM (L.) Buae ompenensercs mo Gopmy-
JIaM
2nr 27
L=—=2nl; L, =—,
Yo Yo

(16)

rje I — paanyc TpyOBl WK TIOTypa3Mep KOHKPETHOTO TEUCHHUS.

EcTecTBeHHO MNPEANONIOXKUTh, YTO MNPU PACIIUPEHUH CTPYH CKOPOCTH
pacmpocTpaHeHus: 0a30BbIX BOJH IO OCH y paBHA CKOPOCTH CTPYH Ha OCH B Me-
CTHOM cedeHHH. B 3ToM ciydae L = X, roe X — mpoAoipHas KOOpAWHATA, UMEI0-
mas Hadajao Ha MHUMOM IIOJIFOCE CTPYH, HAXOJISIIEMCS 32 HAaYaJIbHBIM CEUCHUEM
(commom).

Torma monyyron pacTBopa CTpyWHOI'O T€UEHHMS, COOTBETCTBYIOIINI Tep-
BOW 4eTBepTH BOJHBI, o ~ arctg(1/4) =~ 15°. DTo Takke MOATBEPKIACTCS IKCIIe-
puMmenTamu [6]. Kak yka3siBaioch B pabote [4], oueBHIHA aHAIOTHS HAIPSKCHUS
TPEHUS TCUCHHSI Ha TBEPIOH WM KBa3UTBEPIOHM TpaHUIIEe C MHTEHCUBHOCTBIO pac-
cenBaHus u3nydeHus (cBera). [locmemusisi, cornmacHo 3akoHy Penes, oOpaTHO
MIPONOPIIMOHANBHA JITHHE BOJHBI B YETBEPTOH CTETICHH.

ITo HameMmy MpearnoIoKEeHUI0, PEXKUM KPHU3UCA COMPOTHBIICHUS, HAOIIO-
JMaeMbIl B THAPOMEXaHUKE, aHAJIOTUYEH PEKUMY aHOMAIHHOW AUCIEPCHUU TpU
00JIy4eHHH BEIIECTBA AJIEKTPOMATHUTHBIMH BOJHAMHU. JTOT IMPOIECC C MO3UILIUU
AHAJIOTUH TTI0Ka HE MCCIEIOBAH.

AHaNOrOBBIN METOT MO3BOJUT OIICHUTh MEXAHUKY OTPAHUYCHHBIX CTPYH,
00TeKaHUsl Pa3jIMYHBIX IMPEMSTCTBUH MOTOKOM M Ap. Kak M3BeCTHO, C MO3UIUU
KIJIACCHYECKOW THIIPOMEXaHWKH TaKUE PacueThl BEAYT K CYIIECTBEHHBIM MaTeMa-
THYECKUM 3aTpyaHeHusM. [IpemmaraeMplii METO] MOXKET OBITH PACIIPOCTPAHEH HA
MOJIEJIMPOBAHNE IIPOILIECCOB IMEPEeHOCa TEIUIOTHl W KOHIIEHTPAllMU BEIIeCTBa, a
TaKKe Ha Apyrue MpoOIeMbl THAPO- U a3POMEXaHHKH.
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ApXaHTeIbCKHNA TOCYIapCTBEHHBIN
TEeXHUYECKHI yHUBEPCUTET

IToctynuna 04.03.03

P.N. Gagarin, A.N. Vikharev, T.S. Isupova
Radiation-analogous Simulation of Velocities and Turbulent Shear
Stress in Submerged Flow or Hydrodynamic Trace

Investigation of turbulent flows' characteristics by analog method based on physical
processes of electromagnetic radiation is continued. Analogy is demonstrated based on the
example of general simulation of a turbulent flow and confirmed by the experimental
results.
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MEXAHI/IUIECKA}I OBPABOTKA JAPEBECHHBI
N APEBECMHOBE/IEHUE

YK 65.015.13: 674.01

A.U. I'unvoenzopn, M.I1. Xyosakoe

I'nnpnenropn Anexcanap Mocudosua poxmics B 1958 r., okonunn B 1982 r. Cesmai-
BTY3, Beayuwmi cneuuamuct OI'YII I10 «Cemammnpennpustue». Mmeer 3 HayuHbIX
PabOTEI B 06JIACTH TEXHOJIOTHN aBTOMaTH3HPOBAHHOTO IIPON3BO/ICTBA.

Xynsxo Muxaun IlaBnosuu pomuics B 1965 r., okoHums B 1987 r. CeBMalusTys3,
KaHJUOAT TEeXHUYECKHX HAyK, NOLEHT Kadenpsl aBTOMATH3ALMK TEXHOJIOTHYECKUX
MPOLIECCOB M TEXHUYECKUX CHCTeM MamrnHocTpoeHus Cemarusry3sa. Mmeer okono 20
HayYHBIX pa0boT B 00JIACTH TEXHOIOIHH aBTOMATH3UPOBAHHOIO IPOU3BOJICTBA.

©®OPMHUPOBAHHME TEXHOJJOI'HYECKHX MO/JIEJIEA
MAIINMHOCTPOUTEJIBHbIX U3JEJINN
JIECOITPOMBIIIVIEHHOTI'O KOMIVIEKCA

PaccMoTpensl MaTeMaTHYeCKHH anmapaT ¥ METOAWKa (DOPMHPOBAHMS TEXHOJIOTHUECKHX
MoJieNiel, HCIONb3yeMble MPH NPOSKTUPOBAHMM M YIPABICHUH IPOU3BOICTBCHHBIMH
IPOLIECCAMH.

Knrouesvie cnosa: TeXHOIOTHYECKAS MOJEJIb, MMOJIUXPOMATUYCCKOEC MHOXKECTBO, TEXHOJIO-
TUYHOCTb KOHCTPYKIWU U3CITUS.

ABTOMAaTHU3UPOBAHHOE MPOCKTUPOBAHUE U YIIPABICHHUE MPOECKTUPOBAHU-
€M TEXHOJOTHYECKUX IPOIECCOB MPOM3BOACTBA HM3ICIHUNA JIECONPOMBIIUICHHOTO
KOMITJICKCA TPEIyCMaTPHUBACT CO3JAHUC OIHUCHIBAIONIUX WX TEXHOJOTHYECKHUX
MoOJieIei. DTH MOJIENH, C OJHOW CTOPOHBI, MPEACTABISIFOT COOOM TEXHOJIOTHYE-
ckre o0pa3bl M3JIENNH, C IPYrod — OTPa)KaroT MPOU3BOJICTBEHHBIE MPOIECCHl UX
M3TOTOBJICHUS. TakuM 00pa3oM, TEXHOJIOTUUYECKAs MOJICIh SBIISICTCS CBSI3YIOIINM
3BEHOM MEXJY OMUCAHUSMHU H3JENUS U MPOU3BOJICTBOM, B KOTOPOM OHO H3TO-
TaBJIMBaeTCA. BaXHON XapaKTepUCTHKOW TEXHOJOTHYECKHX MOJIENeH CITy)KHT
TUHAMWAYIHOCTD, T. €. U3MEHEHHE MX MapaMeTPOB BO BPEMEHHU. DTO YCIOBHE ITO0-
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3BOJIsIeT 3(PPEKTHBHO HCIOIB30BATh MOJIENH B 3afadax YIpaBJIEHHUS MPOIIECCOM
TEXHOJIOTMYECKOTO MPOEKTUPOBAHUSL.

Jnst popmupoBaHus TEXHOJOIMYECKUX MOJENEH MPUMEHHUM armnapat Io-
muxpomarudeckux [1S-muoxectB u [1S-rpador [1], omepupyrommii ycIoBHBIM
MIOHATHEM «IIBET» B KaU€CTBE YHUBEPCAIBHOTO, 33Jal0IIEr0 pa3INyHbIe XapaKTe-
PHUCTUKH OOBEKTOB ONMHUCAHUA. B COOTBETCTBUM ¢ HUM IPH NPEACTaBICHUH 00b-
eKkTa MojenupoBaHus B Buue IIS-MHOXecTBa y4MTBIBAaIOTCS €ro COOCTBEHHbBIE
nseta Fj(4) nm usera Fj(a;) ero snementoB ai: 4 = (ay, ..., di, ... dp), COOTBETCT-
BYIOIIIKE j-My CBOHCTBY 00BEKTa MM ero 3jeMenTta. KaxkmaoMy aneMeHTty aj € A
COOTBETCTBYET MHOXECTBO L[BETOB F(ai), @ MHOXKECTBY A B LIEJIOM — MHOXECTBO
useroB F(4) = (F1 ..., Fj..., Fn). MHoxectBO 11BeTOB F(aj) Ha3bIBaloT mepco-
HaJILHON pacKpackoi sroro snementa. l[Ber Fj(4) I1S-mMHOXecTBa B meJIOM Kak
eMHOro 00BEKTa, B OTIMYHE OT IePCOHAIBHOro 1Bera Fj(ai) amementa a; € A,
Ha3bIBAIOT YHUTAPHBIM, a TOJIHBIH cocTaB F(4) Takux 1BETOB — YHUTAPHOW pac-
kpackoii [IS-mMHOxecTBa. OTHOIIEHUS] MEKAY DIEMEHTaMH OJHOTO MHOXECTBA
ornpenesioT Oynessle MaTpuLbl. Hanpumep, Ui 3aqanus pa3MepHO-TOYHOCTHBIX
CBSA3€H OJJIEMEHTOB KOHCTPYKLIMH H3ACIUS UCIOIB3YIOT OyJeBy MaTpHILy
[4 x F(A)] mepcoHambHBIX IIBETOB DIIEMEHTOB dj € A, OMHOUMEHHBIX C YHHTap-
HbiMH 11BeTamu F(A). Bee OysieBbl MaTpuilsl MOTYT OBITh MPECTABICHBI B BUJIE
CIHMCKOB WJIM JIOTHYECKUX YpaBHEHHH. B jornyeckom ypaBHEHUH, 3KBHBAJCHT-
HOM CIIHUCKY, (YHKLHUEH SBISAETCS UMS CIIMCKAa, a apryMEHTaMU — BXOAALINE B
CIIMICOK 3JIEMEHTHI, TIPEACTABIICHHBIE B BH/IE JIOTHYECKIX NIEPEMEHHBIX.

IIpu MozenupoBaHUM Mpoliecca U3rOTOBIEHUS U3eNus A; B IPOU3BOACT-
BCHHOU crcTeMe P MCXOIHBIMH JTAaHHBIMH CIIY)KUT TpeOyemsblid coctaB F(4;) yHu-
TapHBIX I[BETOB. Pe3ynbTaToM SBISETCS CTPYKTypa SJIEMEHTOB MPOW3BOACTBEH-
HOW CHCTEeMBI, peanusyromeil ynutapHslie 1seta. OJJHOMMEHHBIE CBOMCTBA M3J1e-
TS ¥ POM3BOJCTBEHHON CHUCTEMBI P ONHCHIBAIOT OJWHAKOBBHIMU YHUTAPHBIMH
useramu Fi(4i) = Fj(P). Hammune Fj(P) oTpaxkaeT BO3MOMKHOCTH pean3aliu
Fi(4i) B npomsBoxcTBeHHOH cucteme P. MoxHO cumtath, 9to Fj(4;) orpaxkaer
CBOMCTBO KOHCTPYKTHBHOT'O 3JI€MEHTa n3Jienus A; «<MMeTh BO3MOXKHOCTh 00paba-
ThIBaThCA B P», a Fj(P) — cBOHCTBO P «MMETh BO3MOXXHOCTH 00padaThIBaTh j-M
croco00M KOHCTPYKTHBHBIH 3JIEMEeHT n3neiust Ai». 3aanne OTHOIICHUS MOPSAKa
Ha [IS-MHOXKECTBE SJIIEMEHTOB TEXHOJOTHUYECKOH CHCTEMBI 00pabOTKH W3AETHs
(dhopMHpyeT BapuaHThl BO3MOXKHBIX TEXHOJIOTHYECKUX MapLIPYyTOB, KOTOPHIE Ipa-
(hnyeckn MoryT OBITH 0OTOOpakeHk! B Buze myTeit Ha [1S-rpade. Tak Gpopmupyet-
c4 MOJEJb MPOU3BOJICTBEHHON CUCTEMBI, PEAU3YIOMIE TEXHOIOTUYECKUH MpO-
Hecc npeoOpa3oBaHUs U3JCNIUS U3 NPEANICCTBYIOHIETO (Aj).1 B HOCIERyoLIee
(4i)k cocrosiare. Moielib IPOM3BOICTBEHHOM CHCTEMBI BKIIIOYACT Pa3HbIC CIIOCO-
OBI 00pabOTKH M €€ WCIOIB3YIOT IS BHIOOpA CPEICTB OCHAIICHHSI IPOU3BOICT-
Ba, O00ECHNEUMBAIOIINX pEATH3ALUI0 YHUTAPHBIX [BETOB KOHBIOHKTUBHOTO

N
IT S-MHOkecTBa >7IEMEHTOB H3/IETHsA. DTO MHOXKECTBO 00pa3yeTcss IpUMEHEHHEM
KOHBIOHKIMH K Matpuie F(4j) u oTpaxaer rpynnupoBaHHe 3JIEMEHTOB U3/CIHUS
IO OTPENEJIEHHBIM, B YACTHOCTH O KOHCTPYKTHBHO-TEXHOJIOTUYECKUM, ITPU3HA-
N

kam. Hanpumep, Ha ©Oase II S-mMHOXecTB (OPMHUPYIOT KOHCTPYKTHBHO-
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TEXHOJIOTHYECKHE KJIacCU(PUKATOPHI M3ISIHMA, pa3padaThIBalOT THIIOBBIE U TPYII-
[TOBBIE TEXHOJIOTUIECKHE TTPOIECCHI.

C moMOIIBI0 PacCMOTPEHHOTO MAaTEMaTHYECKOTO armapara IIyTeM KOM-
OuHanuu omnepauuid Hax [1S-MHOXeECTBaMU peIIaoT pa3iuyYHbIe 3a1a4d KOHCT-
PYKTOPCKO-TEXHOJIOTHYECKOTO MPOSKTUPOBAHUS U yIIpaBlieHUs. B kauecTBe mpu-
Mepa pacCMOTPHM 3a/iady YIpPaBICHHS MPOU3BOJCTBEHHONH TEXHOJIOTUYHOCTHIO
MEXaHUJIEeCKH 00pabaThIBaeMOil KOPITyCHOW KOHCTPYKIIMH BaKyyMHO-BHXPEBOU
YCTaHOBKH JJISl CKMTaHUSI OTXO/I0B JieconepepaboTKu (CM. pUCYHOK).

Heobxomumo  mo- L g 1600
CTPOHUTHh MOJIETH KOHCTPYK-
AA W3JENHST U TPOU3BOJI-
CTBEHHOM CHCTEMBI Ha OC-
HOBE aJbTEPHATHBHBIX Ba-
pHaHTOB TEXHOJIOTHYEC-
KUX TIPOIECCOB, a TaKXke
KOJMYECTBCHHYI0  MOJEIh
OLICHKU IOKa3aTesiel TEXHO-
JIOTUYHOCTH.

Mopnenb KOHCTPYK-
WU U3JENUs MPEICTaBiM B
Buje I1S-mHOXKECTBa Mexa-
HUUYECKH 00padaThiBa- eMbIX
KOHCTPYKTUBHBIX 3JIe- MEH-
TOB W3IEIUSI. OJIEMEHTHI
KOHCTPYKITUH: @1 — TOBEPX-
HOCTB 00OJIOYKH; dp — BEPX-
Hsg  TOpleBas  IIOBEpX-
HOCTB; a3 — HIDKHSIS TOpIIe-
Basl MMOBEPXHOCTh; d4 — IMIMHAPUIECKOE OTBEPCTUE HA IMMOBEPXHOCTU O0OJIOUYKH;
F, — nunuaIpryeckas moBepxHOCTh; F, — dacka Ha TopueBoit noBepxHocTH; F3 —
IJTOCKAsT TOpPIIeBasi TOBEPXHOCTh; F4 — OCh OTBEpCTHS, paglaibHO OPHCHTHPOBAH-
Hasi OTHOCHUTEIBHO OCH O0OJIOYKH, HOPMAJIbHO K oOpa3ymwieii; Fs — ock oTBep-
CTHsI, paJIMaIbHO OPUCHTHUPOBAHHAS OTHOCUTEIIEHO OCH 000JIOUKH, MMEET HAKJIOH
OTHOCHTEIBHO oOpasytomiel; Fg — ocb OTBepcTHsi pacroiokeHa B IUIOCKOCTH,
napaieNbHON auamerpanbHoi miockoctu ([I1) u nMeromelt cMmemenne OTHO-
cutensHO [II1, HOpManmbHO K 0Opasyromieit; F7; — ock OTBEpCTHs pacroiioKeHa B
mockocty, napaensHoi 11 u umeronieil cmemenue otHocutensHo I u Ha-
KJIOH OTHOCHUTENIBHO oOpasyromieii; Fg — ochb OTBEpCTHs, MMEIOIIAsi HAKJIOH K
mockoctu, napauiensHoi JI1, cmemenue ornocurensHo I 1 HakKJIOH OTHOCH-
TENBHO 00pasyrolieit; Fg — miockasi MOBEpXHOCTh MUIUHAPHYECKOTO OTBEPCTHS;
F10 — dacka Ha TOBEPXHOCTH MHJIUHAPUIECKOTO OTBEPCTHS.

Taxum 00pazom,

F50. 400

—

N—

1700

650...800
|

450..500

300..550

A = (a1, az, as, as);

F(4) = (F1, F2, Fs, Fa, Fs, Fe, F7, Fg, Fo).



ISSN 0536 — 1036. UBY 3. «JlecHoii sxxypnam». 2004. Ne 1 Bl

C y4eToM KOHBIOHKTHBHOW (DOPMBI CBSI3M MEPCOHATBHBIX M YHUTAPHBIX
IIBETOB MX COOTHOIIEHHE B KOHCTPYKIMH U3AETHA NPEACTABICHO B BUIE OyIEBBIX
MAaTpHLI;

[4 x F(4)]
Fl FZ FS I:4 I:5 FG I:7 FB FQ I:10
a [ ]
[25) [ ]
as [ ]
ay [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Hu
[4 x A(F)]
~ T - I N < o~ 2
=2} — [«2) — [o2) — [¢2) — [o2) —
— LL LL LL LL LL LL LL LL LL LL
- o o < < ) rs) %) © = S o o
Lo L B [ L L L LL L L L L L
N—r N—r N—r N—r N—r N—r N—r N—r N—r N—r N—r N—r
~ ~ < ~ ~ ~ ~ ~ ~ ~ ~ ~x
ay [ ]
ar [ ]
as [ ]
ay [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

KoHBIOHKTHBHOE HAS-MHO)KCCTBO 3JIEMEHTOB KOHCTPYKIIMU CEKIIMU KOp-
yca MOXKET OBbITh PEICTABICHO B CIICIYIOIIEM BUJIC:
A = (ay, az, as, as);
F(A) = (Fl, Fz, Fg, F4, F5, Fg, F7, Fg, Fg),
{F(ai)A} = {F(al) = Fl, F(az) = Fg, F(a3) = F3, F(a4) = (F4, F5, F5, F7, Fg, Fg)},
{AF)} ={A(F1) = a1, A(F2) = az, A(F3) = a3, A(F4, Fo) = aa, A(Fa4, Fro) = as, A(Fs, Fo) =
= ay, A(Fs, F10) = a4, A(Fe, Fo) = as, A(Fe, F10) = as, A(F7, Fo) = au, A(F7, Fro) =
=ay, A(Fs, Fo) = as, A(Fs, F10) = aa}-

Takum oOpazom, B Buje [1S-MHOKecTBa onrcaHbl KOHCTPYKTHUBHEIC 3Jie-
MEHTBI, 00pa0OTKY KOTOPBIX HEOOXOAWMO BHITIONHHUTH MPH H3TOTOBIEHUH KOP-
IIyCHOW KOHCTPYKLHUH.

Crnenyroniuii 3Tan coctout B popmupoBanuu [1S-MHOXKECTBA 3JIEMEHTOB
TEXHOJIOTHYECKOW CUCTEMBbI 00pabOTKU U3JeNus. DIEMEHThI POU3BOJICTBEHHON
CHUCTEMBI: TEXHOJIOTHYECKHUE omepanuu (p; — TokapHas oO0paboTka, p, — CBepIie-
HUE, p3 — pacTayuBaHue, p, — hpe3epoBaHue Gacku B OTBEPCTHU); HHCTPYMEHTHI
(ps — pesen, ps — cBepio, p7 — (pes3a); CTAHKK (pg — KAPYCENBHBIHA, pg — TOKAPHO-
KapyCceJbHBIN, p1p — KapycenbHo-pacTouHoi ¢ UITY); craHodHBIE TPHCIIOCOOIEHUS
(p11 — cmenmanbHas TOJOBKA JUIS M3MEHEHHs VyIja HaKJIOHAa HHCTPYMEHTa,
P12 — CHEIMalibHAs pacTOYHAs TOJIOBKA JUIs (Ppe3epoBaHus (acoK B OTBEPCTHUSIX,
PaCIIONIOKEHHBIX MO/ YTIIOM K 00pa3yroleH, pi3 — OTIOPHOE MPHUCIIOCOOICHUE IS
BbIPABHUBAHUS U3/IC/IMS IPH YCTAHOBKE HA CTAHKE).

Taxum o6pazom,

P= (pl, P2 P3 Pas Py Pey P1s P8y P9y P10y P11y P12, p13)§
F(P) = (F1, F2, Fs, Fa, Fs, Fe, F7, Fg, Fo).




ISSN 0536 — 1036. UBY 3. «JlecHoii xypnam». 2004. Ne 1 58

CrnenoBaTenbHO, UMEEM OyJIEBBI MAaTPHUIIBI

[P x F(P)]
Fi F2 Fs Fa Fs Fe Fs Fe Fo Fio
)2 ° ° °
D2 ° ° ° ° ° ° °
D3 ° ° ° ° ° °
D4 ° ° ° ° ° °
Ds ° ° °
Ds ° ° ° ° ° °
p7 ° ° ° ° ° °
Ds ° ° °
§22) ° ° ° ° ° ° ° °
P10 ° ° ° ° ° ° ° ° ° °
P11 ° ° °
D12 ° ° ° ° °
D13 ° ° ° ° ° ° ° ° ° °
[P x P(F)]
S~ 2@ ~ 2@ A~ S ~ S
A T TR T T A T TR T T
AR, A, A, AR AR A A A A A AR A A A A AR A A A
pPi |l @ @ @ @ | o (@ |o
)22 e @ @ @ @ o o @ o (o
D3 ° ° ) °
D4 ° ° ° ° °
ps @ @ @ @ @ @ @ (@ (@ @ ° ) ° °
Ds e @ @ @ @ o o @ o (o
D7 ° ° ° ° °
ps |® ° °
Do ° ° ° e @ o @ |0 |o
Pol® @ @ @ @ @ e @ ®© @@ ®© e @ e e o e |e (o
P ® ° °
P12 ° ° ° ° °
pi3je @ @ @ @ @ @ @ @ @ @ ® ®© e ®© e e |(e (o

J1a OLleHKH TEXHOJOTHYHOCTH KOHCTPYKIMH HM3AETHUS HCIONB3YIOT KO-
JIMYECTBEHHBIE MOJIENIN pacueTa rmokaszarened. [Ipou3BoCcTBEHHYIO TEXHOJIOTHY-
HOCTb OLICHMBAIOT MPEXK/IE BCETO MO TPYAOEMKOCTH U3TOTOBIEHUS U3enus. Tpy-
JIOEMKOCTb BBITTOJHEHHs K-ii onepaiin Ty onpeaessitor 1mo obiei hopmyie [2]

Tx = 4.1 &,
rae A, — k03P GUITUEHT TPOOPIIHOHATBHOCTH;
aj — KOJTMYECTBEHHAas! BEJIMUMHA TTapaMeTpa U3AeIus;
i — KOJINYECTBEHHAs] BEIMYMHA, XapaKTEPHU3YIOIlas CBOMCTBA NMPOU3BOICT-
BEHHOH CHUCTEMBI, BIUSIOIINE HA TPYJOEMKOCTh OIIepaLiy.
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KonnvecTBeHHass MoJienb TpEICTAaBIsSET cO0O0W OYyJeBy MATpHILy CBSI3H
TEXHOJIOTHYECKUX OTIepalliii, pealn30BaHHBIX B [IS-MHOXKECTBE 2IIEMEHTOB TeX-
HOJIOTHYECKON CHCTEMBI 00pabOTKH M3IeNHsI, C HoMepaMHu (GopMyIT pacueTa Tpy-
nmoemkocTH (¢ 1 mo 4 — HoMepa (hopMyIT); YUCIOBBIE MATPHUIIBI KOJTHMIECTBEHHBIX
BEJINYMH ¢ U KO3 PHUIKEHTA TPOIOPIHOHATILHOCTH A

p1 b2 P3 Da

1 °
2 °
3 °
4 [}
Howmep ITapameTpsl u3genus
bopmy- D d ) Ky Ky Kg Ken
JIBI 1 2 3 4 5 6 7
1 Ol11 0 013 Ol1.4 0 0 0
2 0 2.2 2.3 2.4 Q25 Q2.6 2.7
3 0 3.2 33 3.4 35 36 3.7
4 0 Qg2 g3 Olg.4 Q45 Qg6 Qg7
Howmep dopmyis 1 2 3 4
A, Ay A A3 A4

B paccmarpuBaemoM ciyuae napameTpsl uzgenusi: D — muamerp o6omod-
ku; d —uaMeTp oTBepCTHSs; O — TONIMHA 000104KH; K, — K03 duIMeHT, 3aBucs-
it OT Mapku MaTepuana; K, — K03 (pUIMEHT, 3aBUCAIIMIL OT yIJla HAKJIOHA OCH
OTBepCTHs K obOpasyrommei; Ky, — koadununent, 3apucsamuii ot popmsl Gacku Ha
MOBEPXHOCTH OTBEPCTHS; Ky — KOIDDHUIMEHT, 3aBUCSINUI OT CMEIICHUS OTBEp-
ctus otHocuTenbHo JIT 00010uKy.

Tpya0eMKOCTb BBIMIOJIHEHUST TEXHOJOTHYECKUX OIEpalUi ONMPeaesioT
IUIA BCEX YCIIOBHMM 00paboTkm moBepxHOCTel mo Matpuie [P x F(P)] ¢ mocie-
JIYFOILIUM OIPEJICIICHUEM CYMMApPHOU TPYJ0EMKOCTH 00pabOTKH MOBEPXHOCTH:

8 —_ —_ —_ ~—~
S T T T T T o T Tl G T
& & f & f fF F ffFE A E E R FE E E & & %
pi|e|e|e|ele|e|e e
P2 o|o| oo 0|0 0|0 0| e
P3
Pa ° ° ° ° °
D 9,6|7,214,3/6,1|4,8/2,2|3,4(2,1|1,8|4,5/8,0(16,5228,7]23,642,036,9088,7/44,1{127,4/461,9
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AHaJOTUYHYIO MOJIENTb UCTIONB3YIOT IS OTIPEICIICHAS TEXHOIOTHIECKOM
ce0ecTOMMOCTH M3roTOBNeHUs n3nenus. CpaBHUBAs MOJMYYECHHBIE MOKa3aTeNu C
0a30BBIMU X 3HAYEHHUSIMH, OIPEAEISIIOT OTHOCUTENbHBIE TIOKA3aTeNId IPOU3BOI-
CTBEHHOHM TeXHOJIOTHYHOCTH. CpaBHUTENbHBIA aHAJN3 MOKa3aTeNell JaeT OCHOBA-
HUE U1 NPUHITHS pelieHHid 00 HMCIIONb30BaHUHM TEXHOJOTHYECKOTO Tpolecca,
ONTUMAJIBLHOM COCTaBe 00OPYAOBaHUS NPOU3BOACTBEHHOH CHCTEMBI, H3MEHEHUHU
KOHCTPYKLUH U3IEJHs B LIEJIOM WM OTENbHBIX €€ 3JIEMEHTOB.

AHanu3 KOHCTPYKLUHU PACCMOTPEHHOTO W3JIeNHs MOoKa3al, 4TO U3MEHe-
HHUE yIJIa HAaKJIOHA OCH OTBEPCTHS OTHOCHUTENBHO O0pa3yromieil UMeeT CyIecT-
BEHHOE 3HAueHWEe MJIs II0Ka3aTellell MPOW3BOICTBEHHOW TEXHOJIOIMYHOCTH.
C yBenuyenueMm yria ot 12 mo 18° TpymoeMkocTs 00pabOTKH BO3pacTaeT B
1,2 pa3a, ot 18 go 25° — B 2,8 paza. [IpenenbHo 1OMyCTUMOE TEXHOJIOTHYECKOE
3HauYeHME yriia coctaBuio 36°. Hambosee BhICOKHE MOKazaTeiau Mpu 00paboTKe
TaKUX OTBEPCTUH MJOCTUTHYTHI HPU BBIOJHEHWH pPaboOT Ha KapyCenbHO-
pactounom ctanke ¢ YIIY ¢ ucnonp3oBaHMEM CIEIUATBHBIX YTIOBBIX T'OJOBOK.
Kpome Toro, ¢ yBenmuueHneM oObeMa TPYIIbI U3JETUA TaKOrO THMA ce0ecTOoH-
MOCTh 00pa0OTKM Ha CTaHKE YKa3aHHOI'O THIIA CHI)KaeTcs OoJiee CyIeCTBEHHO.

Buwigoo

Hcnons3oBanne armapara noJMXpoMaTUYCCKUX MHOKCECTB IMO3BOJIACT Ha
O6I]_II/IX MCTOAOJIOTMYCCKUX IMPUHOHUIIAX OCYHICCTBUTH MOACIMPOBAHUC Ppa3JIN4-
HBIX 2TAIlOB IIpoHecCa CO3AaHusd U3ACIIUA U OLICHKY HpOHSBOHCTBeHHOﬁ TEXHOJIO-
THYHOCTU Ha paHHUX CTAAUAX ITPOCKTUPOBAHM.
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OI'VIT IO «CeBMammmpeanpusTUe
CeBManiBTy3

IToctynuna 22.05.02
A.l. Hildengorn, M.P. Hudyakov
Technological Models Formation of Machine-building Products for
Woodworking Complex

Mathematical apparatus and technique of technological models' formation to be used at
production design and control are considered
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VIIK 674.048

E.H. llokposckaa, H.B. Komenega, A.A. Ackaockuii

Tlokposckas Enena HukomnaeBna poaunacs B 1938 r., okonumia B 1960 r. MockoBckuit
XHMHKO-TE€XHOJIOTHYECKHII HHCTUTYT, JOKTOP TeXHUYECKUX HayK, podeccop kadeapst
o61eit xuMui MOCKOBCKOTO rOCYAapCTBEHHOIO CTPOUTENIBHOTO YHUBEPCUTETA, YIICH-
koppecnionenT PAEH. Mmeer 6onee 200 HayyHBIX TPYJOB B 00JIaCTH M3YUeHHUS Jpe-
BECHHBI NTAMSATHHKOB JEPEBSIHHOTO 304€CTBA, MOAU(DUIMPOBAHUS €€ dIEeMEeHTOOpra-
HUYECKHMHU COCANHCHHSMH.

Kotenesa Mpuna BacunseBna poaunacs B 1978 r., okonumna B 2001 r. BpsaHckuit ro-
CYAapCTBEHHbIH YHUBEPCUTET, acnupaHT kadeapsl oOmeit xumun MOCKOBCKOTO rocy-
JTApCTBEHHOTO CTPOUTENBHOTO yHUBepcuTera. Mmeer 1 mewyatHyio paboTy B obnactu
HM3y4eHUs] JPEBECHHBl IAaMATHUKOB (XUMHUYECKHH COCTaB, yJeNbHAas IIOBEPXHOCTb,
MPOYHOCTh, COPOLIMOHHASL CIIOCOOHOCTD).

OIIPEJEJIEHUE JIUMUTHUPYIOIIEN CTAIUA
COPBIIMU HA ITPUMEPE JIPEBECHHBbI
PA3JIMYHOM JJIATEJIbHOCTH SKCILTYATALIUA

I/I3y‘IeHLI peiIaKCaluOHHBIC XapaKTCPUCTUKHN COpGHHOHHI:IX IMpoUeCcCOB B APEBECUHE pa3-
JIMYHBIX MaMATHHUKOB ACPEBAHHOTO 304€CTBA.

Kniouegvie cnosa: copbuys, copdar, copOeHT, pellakCaHThl, PeTaKCallMOHHBIE TPOLIECCHI,
KodpumreHT Tuddy3nn.

HpeBeCI/IHa OTHOCHUTCA K HNPUPOAHBIM MNOJUMEPHLIM KOMIIO3UTaM, KOTO-
pele He moguuHsIOTCA 3akoHy ['yka. B paGortax [1-3] mokaszaHo, 4to mporecc
COpOIY HU3KOMOJICKYJISIPHBIX BEHICCTB B TMOJUMEPBI IPOUCXONUT HE TONBKO 32
CUCT 3aIlOJIHEHHS OTJIENILHBIX IOp MOJEKyJIaMu copbara, HO W 3a cueT KoHdop-
MAIMOHHBIX TEepecTpoeK Makpomosiekys. CopOuus mpu 3TOM COMPOBOKAACTCS
penakcalMoOHHBIMU TporieccamMu B monumepax [3, 4]. KomuuecTBeHHBINH aHan3
MeXaHH3Ma COpOIMHU B MOJHMEPAX C YYETOM MPOIECCOB PEIaKCalliy MPUBEICH B
paborax [3, 5]. CymHOCTE 3TOTO aHAIM3a 3aKJIF0YaeTCS B TOM, 9TO KOA(OHUITHECHT
muddy3uu Moneky copbaTa B MOJTUMEPHOM TeJe HE SBJISETCS MOCTOSHHBIM. DTO
BBI3bIBACT MPOHUKHOBCHUE MOJICKYJI HHU3KOMOICKYJISPHBIX JKHIKOCTEH B MOJIH-
MEp U NPUBOJUT KaK K PEKOHCTPYKLUH HAIMOJIEKYJSIPHOW OpraHM3alUu I10JIM-
Mepa, TaKk ¥ K KOHPOPMAIIMOHHOH MepecTpoiike MakpoMosekyl. [Ipu sTom mpo-
UCXOAUT U3MeHeHue koddduienta quddysuu B mporecce copormu. CKOPOCTh
JABUXKCHHA HU3KOMOJICKYJISIPDHOT'O cop6aTa B IMOJIMMEPE 3aBUCUT OT KUHETHYCCKUX
U peNIaKCAllMOHHBIX NTapaMeTPOB CPEbI.

Ces3biBast ckopocTh auddyHmupyromeil yactusl ¢ cuioi F, neiict-
BYIOIIEH Ha 3Ty YaCTHIy NPH JIBIKCHUH B MOJHMEpe, aBTOphI [3, 5] mosmyumin
CJICYIOIINE COOTHOIICHHS ISl OMMCAHUSI KHHETHKH COPOIMOHHBIX MPOIIECCOB:
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N }C)* (t)dt

R &
[0 (r)dt
0

. 10; (1)de

I‘ (T) - 0. , (2)

b T (@
0

e M(t) — mMacca copOHpPOBAHHOTO 3a BpeMs T BEIIECTBA;
Moo — paBHOBeCHasi Macca COpPOMPOBAHHOTO BEIIECTBA MPH T —> 0;
T'(t) — mepemenHast 4acTh siapa (TEPMOAMHAMHUYECKH BBIICICHHAS YACTh
copbenra),

T,'= f(So, ko, M, 0); 3)

T2* = f(SO, kO’ m, B) (4)

TepMonuHaAMUYECKOE SIAPO SABISAETCS (PYHKIMEH HadalbHOH 3SHTPOIUHU
CHCTEMBI Sy, KOHCTaHTHI boibiiMaHa Ko, 9KCiTa perakcaHToOB B CHCTEME M, TIOKa-
3areneid oo W . BenmumHa o cBs3aHa ¢ kodddumuenTom muddysun copbdara

YpaBHEHUEM
1/2
s

rae | — pasmep obpasia;
D — xoaddunment quddy3un.

BenmumunHa [ xapakTepusyeT CKOPOCTH B3aWMOJICHCTBHS PEIaKCAHTOB.
IToxg pemakcaHTamMu MOAPA3YMEBAIOT PAa3IUIHBIE HEOTHOPOIHOCTH CTPYKTYPHI
MOJIMMEPA: MHKPOTIOJIOCTH, MHKPOTPEIIMHBI U JAPYTUe Ae(EeKThl, KOTOPhIE MO/
BIMSIHIEM copbaTa MOTYT W3MEHHUTh MHKPOCTPYKTYPY IMOJHMEpa. JTO MOXKET
TIPOMCXONUTD TIPU CIUSHUA MUKPOIIONIOCTEH B 0HY U T.II. CKOPOCTh B3aMMOICH-
CTBUS PEIIAKCAHTOB OMPEICTSETCS YPAaBHCHUEM

k*=kCj™*

riae K* — KOHCTaHTa CKOPOCTH B3aMMOJICHCTBHSI PEJIaKCAaHTOB, KOTOPOE OIHUCHI-
BAETCS YPABHEHUEM PEAKIMU N-TO NOPSIKA:

dC
dec
3necs C — TeKymias KOHIIEHTPALUS PETaKCaHTOB;

N — HOPSIIOK PEaKLUH, KOTOPBIH MOXKET OBITh IPOOHBIM.
Bennunna [ cBs3aHa ¢ HOPSIIKOM peakuuu N:

ke".
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B 1
n-1

AHanu3 COpOIMOHHBIX TIPOIIECCOB TPOBEACH C moMomplo OBM-
MporpamMMbl, pa3padoTaHHOH B MHCTUTYTE AIEeMEHTOOPTaHHMYECKUX COSIMHEHUH
PAH  coemectHo ¢ xommbiotepHoii ¢upmoit «Million Zillion Software
Company».

[Iporpamma, npenHa3HaYeHHAS AJIs1 OMUCAHUS PENAKCAIIMOHHBIX U COPO-
[IUOHHBIX TPOIIECCOB B MOJIMMEPAX, MOCTPOCHA CIEAYIOMUM o0pazoM. B mamsaTh
OBM 3aHO0CAT BCe 3HAYCHUS HHTETPAIOB

LA, L
o drt o GOt
IPU PA3INYHBIX 3HAYCHUSIX KHHETHYECKUX MMapamMeTpoB mporecca K*,f3, a.

AHaiu3 KavecTBa armpoOKCHMAIliM KPUBBIX cOpOIHH Mo ypaBHeHUSIM (3)
1 (4) IpOBOAMIM METOJIOM HAMMEHBIIUX KBaPATOB. X0/ KHHETUIECKUX KPUBBIX
copOIuu TpeacTaBiieH B padote [6]. Onpenemsuin Ko3QPUITUESHT KOPPEAIUH I,
Ecnm ipu onmcannu mporiecca ¢ TOMOIIBI0 YpaBHEHUS (4) I' BBIIIE, 9eM 10 YpaB-
HeHMo (3), TO 3TO CBUACTEILCTBYET O TOM, YTO JIMMUTHPYIOIICH CTaaucH sIBIIs-
€TCsl CKOPOCTh B3aMMO/ICHCTBHUS PENAKCAHTOB JIPYT C IpyroM. Ecmu I mo ypaBHe-
HUto (3) BBIIIE, YeM 10 YpaBHEHHUIO (4), TO TUMHUTHPYIOMIEH cTaauel mporecca
sBrsieTcs nugy3us peIakcaHTOB B MaTepuaiie. AHaIU3 COpOLMHU IS APEBECUHBI
C 9TUX MO3UIUI POBEJICH BIIEPBHIC.

Jna m3ydyenus copOruu Obuta BhIOpaHa JApeBecHHA 3a00JIOHHOW YacTh
COCHBI U Jy0a M3 MaMsITHUKOB JICPEBSHHOT'O 304ECTBa PAa3IMYHOTO CPOKA 3KC-
wryaraiui. CTpyKTypHBIE U3MEHEHUS B IPEBECUHE TIOCIIE UINTEIBHOM dKCIITya-
TalMy OTPakeHbI B pabote [6]. B kauecTBe COPOCHTOB UCIONB30BATH TUCTUILIH-
pPOBaHHYIO BOAY, pacTBopsl nuMetuindochuta (IMD) B Boae u OeHzon. Benmnuu-
HY COpOLIMHU OMNpEJEINsUId BECOBBIM METOJIOM. DKCIIEPUMEHTANBHBIC JaHHBIE 00-
pabaTsiBasn ¢ noMoubio DBM.

B Tabnuiue mpuBeneHbl pe3yibTaThl AMPOKCHMAIMN SKCIIEPUMEHTAIb-
HBIX KPUBBIX COPOIIMHU ISl 00pa3lOB APEBECHHBI C PA3IMYHBIMU CPOKAMH JKC-
IUTyaTallid B MAMSTHHKAaX JIEPEBSIHHOTO 3074ecTBa. B kadecTBe copOaToB HC-
nostb3oBas 10 50 %-i Bogubrit IM®, HoO e, CsHe.

W3 maHHBIX TAOJHUIBI BHIHO, YTO BO BCEX CIIydasx NPU OMHCAHUHU IPO-
IIECCOB COPOIMK C TIOMOINBI0 YpaBHEHUs (4) I BbIlIe U OMKE K CIUHUIIE, YeM
MIPH ONMCAHUH ITHX JKE MPOILIECCOB ¢ MOMOoIIbio ypaBHeHus (3). CiemoBarenbHo,
C paccMaTpUBaeMBbIX MMO3UIUI MMOYTH BO BCEX CIyYasX JIMMUTHUPYIOMIEH cTanueit
nporiecca COpOIMHU SBISIETCS CKOPOCTh B3aUMOJICHCTBHSI PEaKCaHTOB, a He Au(-
(hy3uoHHBIe orpaHuydeHus. UHTEpecHO, YTO HAUMEHBIIUH I IPAKTUYECKH BO BCEX
CIly4asx OTMEUYeH IPH anmmpOKCUMAIU KPUBBIX COPOIMY 10 ypaBHEHUIO (3) s
10 %-ro BoxHoro pacreopa JIM®.

PaccMoTpuM BIIUSIHUE JUIMTENBHOCTH DKCIUTyaTallUW JPEBECHHBI HA KH-
HETHYECKHE MapaMeTphl Ipolecca cOpOIK, KOTOPble HAMIYUYIINM 00pa3oM OITH-
CBIBAIOTCS ypaBHeHHEM (4).
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ITopsnko- | Cpok skcmitya-

BBII HOMED TaIuu, JeT Copbar a,:;x, k* B r o r,
obpasia  |(rox mOCTpOHKH) 0
1 500 10 %-it IM® |146,94| 0,1 0,8 | 0,99 |0,3150( 0,71

(1493r.) |50 %-it AMD 153,88 0,1 0,2 | 0,98 |0,0306| 0,96
HOuer  (152,23) 0,1 0,8 | 0,98 |0,1260| 0,64
C¢Hs 65,70| 01 0,3 | 0,98 |0,1260| 0,84

2 400 10 %-i1 AM® | 34,18 | 0,1 0,2 | 0,99 (0,3150| 0,91
(1600T.) |50 %-it AMD | 41,29 | 01 0,8 | 0,99 (0,1260| 0,96
H20 e 32,63| 001 | 0,4 | 0,99 |0,1260| 0,97

CeHs 8,86 | 01 0,2 | 1,00 (0,3150| 0,94

3 300 10 %-u AM® | 50,35 | 0,1 0,5 | 0,99 |0,3150| 0,79
(1699r.) |50 %-it AM® | 60,82 | 0,1 0,2 | 0,99 |0,0306| 0,92
H2O guer 58,00 0,01 | 0,2 | 0,99 |0,3150| 0,93

CeHs 12,87 | 01 0,2 | 1,00 (0,3150| 0,99

4 210 10 %-i1 AM® | 60,33 | 0,1 0,3 | 0,99 [0,0306| 0,90
(1790r.) |50 %-it AMP | 63,91 | 0.1 0,2 | 0,99 |0,0306| 0,93
H20 e 67,75| 0,01 | 08 | 0,99 |0,0306| 0,98

CeHs 16,24 | 01 0,3 | 0,98 |0,0306| 0,92

5 130 10 %-it AM® (127,60 0,1 0,2 | 0,98 (0,0306| 0,98
(1870r.) |50 %-it AM® (150,50 0,1 0,6 | 1,00 |0,3150| 0,77
HoOper 88,49 | 0,01 | 0,2 | 0,99 |0,3150| 1,00

CeHs 89,73| 01 0,8 | 0,98 |0,1260| 0,66

6 0 10 %-ut AM® | 82,90 | 0,1 0,3 | 0,98 |0,0306| 0,90
(2000r.) |50 %-i1 AMd | 95,30 | 0,1 0,2 | 0,99 [0,0306| 0,96
H20 guer 69,50 | 01 0,3 | 0,99 [0,0306| 0,84

CeHs 54,80| 0,01 | 0,4 | 1,00 [0,1260| 0,98

7 250 10 %-it JIM® | 46,00 | 0,01 | 0,8 | 0,99 |0,1260| 0,96

(1750 r., H20er 42,55 0,00001] 0,8 | 1,00 |0,1260| 0,99
KOJIOKOJIBHS)

8 500 10 %-it IM® | 56,00 | 0,001 | 0,3 | 1,00 |0,3150| 1,00

(1500 r., Ho0 syier 54,420,001 | 0,2 | 1,00 {0,1260( 0,99
BOJIOTIPOBO/T)

Ipumeuanue. 1. O6pasusr 7, 8 — 1y0, ocTanmpHbIe — COCHA. 2. 1 — K03 duiu-
€HT KOppeJsiluY [t ypaBHeHus (4), r, — st ypasHenus (3).

Jnst Bcex 00pa3loB IpeBEeCHHBI ¢ HAMOOJIBIINM CPOKOM JKCILTyaTaluu
KOHCTaHTa CKOPOCTH B3aMMOJICHCTBUSI peIakcaHTOB K* paBHA WM BBIIIE, YEM Y
HAaTUBHOM JIPEBECHHBI, HE3aBHCHMO OT cocTaBa copOarta. CiemoBaTeNbHO IS
HanOoJiee cocTapHUBILIEiicS APEBECHHB B3aUMOACHCTBHE PEIaKCAHTOB BBIILIE, YTO
BIIOJIHE €CTeCTBEHHO. KpoMme Toro, KOHCTaHTa CKOPOCTH B3aMMOJEHCTBUS pellak-
CAaHTOB 3aBUCUT U OT THIIa copbara. Hampumep, npu ananuse npouecca coponuu
B 10 u 50 %-m pactBope IM® ycraHoBieHo, uro k* = 0,1 mis Bcex oOpa3ioB
HE3aBHUCHMO OT CPOKOB JKCIUTyaTanuu. KoHCTaHTa CKOPOCTH B3aMMOICHCTBUS
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penakcaHToB K* He 3aBUCHUT OT CPOKOB KCILTyaTallUH JPEBECHHBI IS BCEX COP-
6aroB, kpome HpOu;. Xapakrep m3meneHus K* i CHCTEMBI JIpEBECHHA —
H0 ;. TOKa3aH Ha pucyHke. KoHCTaHTa CKOPOCTH B3aUMOJICHCTBHS pEIIaKCaH-
TOB moctosiHHa B TedeHue 400 net sxcrutyatanuu u cocrapisier 0,01. OgeBuaHo,
9TO MOXHO OOBSICHUTH YCTOHYHMBOCTBIO CTPYKTYpHl IPEBECHHBI B TIEpBBIE
400 net, Korga BEIMBIBAIOTCS HU3KOMOJEKYJsIpHblE KOMIOHEHTHI. Uepes 500 ser
MIPOUCXOANUT 3HAYUTENHFHOE M3MEHEHHE CTPYKTYpBI, BBI3BAaHHOE OOBEIMHEHHUEM
MUKPOTIOJIOCTEH U MUKPOTPEIIHMH B O0Jiee KPYIHBIE ITYCTOTHI, YTO 00YCIOBIMBAET
yBenuuenue K*.

st CeHp Benmmunna K* CyIiecTBEHHO YMEHBINAETCs, KaK MPaBHJIO, MPH
CHI)KEHUHU CPOKOB JKCILTyaTanuu. YTo KacaeTcsi BEJIWYHMHBI [3, TO IS JaHHBIX
CUCTEM TPYAHO OTMETHUTH KaKyI0-TH00 3aKOHOMEPHOCTb.

Moutr pans BceX W3YYEHHBIX O0pasloOB JIPEBECHHBI XapaKTepHa
o01ast 3aKOHOMEPHOCTh — 3HAYCHHUS TPEAENbHON COPOIMK BOJBI M BOJHBIX pac-
TBOPOB MPEBBINIAIOT 3HAYCHHUS MpEAEIbHON copOimu GeHszona (cM. Tabmiuiy),
KpoMme 00pas3IoB JApeBeCHHBI, dKCILTyatupyemon 130 jer, st KOTOpo# 3TH 3Ha-
YEeHHUsl TPAKTHYECKH OJIMHAKOBBL. Pa3HOCTh MEXAy 3HAUCHHSIMHU MpeelbHON
copOIMM BOJBI M OCH30Ja XapaKTepU3yeT CTEICHb PAa3BHTUS KalWUISIPOB
JpeBecuHbl. [IpakTHYecKH BCe M3y4YCHHBbIE 0Opas3ibl UMEIOT Pa3BHTYIO CHCTEMY
KaMmWUISIPOB, 32 UCKIIOYCHUEM JPEBECUHEI, dKCIuTyatupyemoi 130 ser, koTtopas
CHJIBHO JIerpaJdpoBaHa M B KOTOPOH IIOJIHOCTBIO OTCYTCTBYET CHUCTEMaA
KallJUIIPOB, a BHYTPEHHSS MOBEPXHOCTH IPENCTaBICHA KPYIMHBIMU MOpaMH U
MOJIOCTSIMHU.

Takum oOpazoMm, u3yuenue ¢ momolso IBM mporecca copomum apese-
CUHBI Pa3IMYHON JUITMTEIHHOCTH IKCILUTyaTalluX TO3BOJIAET CIENaTh CIETYIOIIne
BBIBO/IBI

1. C paccmarpuBaeMbIX TO3UIMI JUMHUTHPYIOUIEH CTaaWei mporiecca
copOIMU APEBECUHBI PA3IIUYHBIX CPOKOB 3KCILTyaTalluH SIBIISIIOTCA He Tuddys-
HBIE OTPAaHUYECHHS, 2 CKOPOCTh B3aUMOJICHCTBHSI PEIIaKCAHTOB.

2. BennunHa copOuum xapakTepu3yeT COCTOSIHHE BHYTPEHHEH CTPYKTY-
PBI IPEBECHHBI U 3aBUCHUT OT BUJa copbara (copOuus BOJbI U BOJHBIX PACTBOPOB
TpeBbIIaeT copOuio 6ensona B 6—10 pas).
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WHCTUTYT BrieMeHToOprannyeckux coennnennii, PAH

Ioctynmma 20.09.03

E.N. Pokrovskaya, 1.V. Koteneva, A.A. Askadsky
Determination of Sorption Limiting Stage Based on Wood of Different
Service Time

Relaxation characteristics of sorption processes are studied in wood of different wooden
architecture monuments.
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YK 674.093.6

.A. bBpamunos, A./]. I'onakoe

Bparunos [imutpuii Anexcanaposuy poxuics B 1977 r., okonunn B 2000 r. ApxaH-
TeIbCKHH TOCY/aPCTBEHHBIH TEXHHMYECKUH YHHBEPCHTET, acUpaHT Kadenpsr meco-
MUIBHO-CTpOraibHbeIX npou3Boacts AI'TY. Mmeer 2 mewaTtHble paboThl B obiactu
TEXHOJIOTHHU JIepEeBOOOPAOOTKH.

Tonsxos Anekcanap JImutpueBuu poauncs B 1939 r., okonuun B 1969 r. Jlenunrpan-
CKYIO JICCOTEXHHUECKYIO aKaJIeMHUIo, KaHAUIaT TeXHHYeCKHX Hayk, mpodeccop kaden-
PBI JIECONMIBHO-CTPOrAIbHBIX IIPOU3BOACTB APXaHI€IBCKOIO I'OCYHIAapCTBEHHOIO TEX-
HHYECKOro yHuBepcutera. Mmeer Gomee 60 meyaTHBIX TPYIOB B 00OIACTH MEXaHUUE-
CKOIf TeXHOJIOTHH JPEBECUHBI H M3y4eHHUs MOKa3aTellel MEeXaHHIECKUX CBOICTB IUIIO-
HPOAYKIHH.

BbBIGOPOYHAS TEXHOJIOI'NYECKAS MOJAEJIb
CYYKOBATOCTHU KOMJIEBBIX
COCHOBBIX BPEBEH

Ha ocHoBanuun OKCIICPUMECHTAJIbHBIX NAaHHBIX IMOCTPOCHA BI>I60pO‘{HaH TCXHOJIOTHYCCKaAa
MOJECJIb CYYKOBATOCTU KOMJIEBBIX COCHOBBIX 6peBeH, HE COACPIKAIMX HAPYIKHBIX CYYKOB.

Knrouesvie cnosa: nujioMarepualibl, CydKOBaTOCTb, TCXHOJIOTMYCCKAasA MOACIIb, 30HA Kauc-
CTBa, MMJIOBOYHEBIC 6peBHa.

Cy4KH — OCHOBHOM COPTOOOpa3yIONINii MOPOK muionpoaykuuu. Cydko-
BaTOCTh MAJIOMATEPUATIOB 3aBUCHT OT HAIHYHS CYYKOB B PACITUIINBACMOM CHIPhE,
criocoba packposi U mapameTpoB moctasa. s coctaBnenus 3Q(eKTUBHBIX MO-
CTaBOB U CXEM PAacKpos HeoO0XoauMa CHCTEeMaTH3MpOBaHHas AeTalbHass MHGOP-
Malus O CYYKOBAaTOCTH NMHJIOBOYHBIX OpeBeH. [log 3TUM TMOHHMAIOT COBOKYII-
HOCTh MapaMeTPOB, XapaKTEPU3YIOUINX KOJIWYECTBO, PACIOIOKEHUE, pa3Mephl U
(hopMy cpocIIMXCS U HECPOCLIMXCSI YacTeil CyuKOB.

W3yueHnto Cy4YKOBaTOCTH IHJIOBOYHBIX OpEBEH MOCBSIIEHb PabOTHI
[1-9]. Oxnako cpeau ucciemoBareNieil HET eINHCTBA B BRIOOPE CIT0co0a yCTaHOB-
JICHUS! TPaHUIBI MEXIY OECCyYyKOBOM M CYYKOBOW 30HaMH, HEJOCTaTOYHO OTpa-
JKEeH BOIIPOC O €€ TOYHOCTH U ¢opMe, OTCYTCTBYET LIEJIOCTHas M ynoOHas uis
aHaJM3a MaTeMaThdecKash MOJellb U3MEHEHHs TuaMeTpa CPOCIINXCS U Hecpoc-
HIMXCS 4acTel CYYKOB B Ipe/ienax MoJiesin OpeBHa.

Jnsa s dexkTuBHOTO packpos HeoOxomuma WH(OpMaIUs 0 BHYTPEHHEM
KadecTBe OpEBEH 10 WX PacHuiIOBKH. Takyio MHPOPMAIHIO MOXKET AaTh MOJEIH
CYYKOBaTOCTH, Ha3BaHHAs HAMHU TEXHOJOTMYECKOH, TaK KaK OHa MCIIOJIB3YeTCs B
TEXHOJIOTHH JISCOMMWIICHUSI U JIepeBOOOPa0OTKY M JIOJDKHA C ONpEAETIeHHON TOY-
HOCTBIO OTpa)kaTh MpeIeibl KojJeOaHuH CyYKOBAaTOCTH OTAEIbHBIX OpeBeH. AHa-

5*
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a3 pabot [1-9] u pe3yapTaToB COOCTBEHHBIX MCCIIEAOBAHMM, TO3BOIMI CAEIATh
BBIBOJI, YTO HEBO3MOXHO MOCTPOUTH MOJEJb, KOTOpas MOAXO/HIa OBl KO BCEM
OpeBHaM OJHOHM MOPOABI IPEBECHUHBI, OJUHAKOBOHN [UIMHBI U MECTa BBIPE3KU M3
XJIBICTA, TOTOMY YTO CYYKOBATOCTh OPEBEH 3aBUCHUT OT YCJIOBHH POCTa JAEPEBHEB.
Haubonpiiee BiauMsHUE OKa3bIBAIOT reorpaduyeckas MIMPOTa, THII Jieca, COCTaB,
MOJIHOTa W BO3pacT HacaxjaeHui. CrlemoBaTenbHO, TEXHOJOTHYECKas MOJIEINb,
CIpaBeUINBa TOJBKO I COPTUMEHTOB, MONyUYE€HHBIX U3 JEPEBbEB, BRIPOCHINX B
JICCOPACTUTECIIBHBIX YCIIOBUAX, CXOXKUX C YCIOBUAMU BBI60pKI/I. HOSTOMy MOJCIb
Ha3bIBaeTCS BEIOOPOYHOMA.

3amaga MOIETMPOBAHHUSA — YCTAHOBUTH C OTPEAETICHHON TOYHOCTHIO Tpa-
HHUIIBI 30H OJHOPOJIHOTO Ka4decTBa M MPEAEIbl UX KOJICOaHUH, a TakKe MOTyIUTh
XapaKTePUCTUKY 30H.

OKCIIepUMEHTHI TIPOBOIUIIN B YCIOBHUSAX MaJIOTO JIECOMMIBHOTO TIPEIIPH-
ATHUS, PACIOJIOXKEHHOTO Ha fore Bonoroackoii obnacty.

JlJis mOCTpOCHHS TEXHOJOTHYECKON Monenu Obuio 0ToOpaHo 10 komiie-
BbIX OpeBeH. Kputepusmu otOopa CIIy)KHIIM: OTCYTCTBHE HAPYKHBIX CYYKOB,
BEepIIUHHBIA auametp 27 ... 29 cM, mmuHa 6,1 M. HeGomnpmmoii 00beM BBHIOOpPKH
0OBSICHSIETCSI OTHOPOAHOCTHIO KayecTBa OPEBEH 10 CPaBHEHUIO, HAIIPUMED, C BBI-
OOpKOif, B3ITOH Ha OCHOBE COPTOB KPYIJIBIX JIECOMATEPHAIIOB  II0
I'OCT 9463 — 88. Y ncciaenoBaHHBIX OpeBEH 3aMEPsUINCH CISAYIONIHNE MTapameT-
PBI: BEPIIMHHBIH nuameTp Oy, AMaMeTp Ha PacCTOSHHU OZHOTO METpa OT KOMJIe-
Boro topua Dy, komieBoit nuamerp Dy, auamerp sapa B BepmmaHHOM Topiie d,,
YHUCIIO TOJUYHBIX KoJiel] B BepiimHHOM Topue N;.. Ha ocHOBe nmaHHBIX mapamer-
poB Bbuucisuid coer S, Bo3pact N, CPEIHIOW IIUPHHY TOAWYHOIO KOJIbIlA h u
3aKOMENUCTOCTh. Hrke mpuBelieHbI cpellHIe 3HaueHHs apaMeTpoB, XapakTepH-
3YIOIIKUX 0TOOpaHHOE ChIphE:

BepIIMHHBIA JHAMETP. .. vvevteeeeneaerannnnnnnns (27,94 £ 0,22) cm
JIAAMETP SIAPA o, (19,20 £ 0,87) c™m
YUCIIO TOOATHBIX KOJIEIT . vvveeeeeeeeaaennn (71,0 £ 5,6) .
(6075 AP (0,82 £ 0,10) cm/m
Bo3spact gepeBbeB, U3 KOTOPBIX

HOIYUEHBI OPEBHA .......'oveeeerninainannnniin, (88,0 £ 6,3) ner
[IuprHa TOAMIHOTO KOMBIA ...eouenenennenns. (2,07 £0,18) Mmm

Jyis u3ydeHus BHyTPEHHEH CYYKOBATOCTH ObLI BHIOPAH METO/| OIBITHBIX
pacnwioBok. bpeBHa pacnuivBamy OpyCOBBIM TIOCTAaBOM C TOJIIIMHOW Opyca
150 MM Ha mocku TonmmHOM 22 MM. [yt mccnenoBanust Opainyu JOCKH, TOTYyYeH-
Hble U3 Opyca. Ha kaxkmyro TOCKY COCTaBIISLTH TMACIOpPT: HAa Pa3BEPHYTOH cXeme
JIOCKHM 3apHCOBBIBAIIA CYYKH, ONPEACISUIA MX BHUJ (CPOCHIMECS, HECPOCIIHECs,
YaCTUYHO CPOIIHUECS), MECTOTIONIOKEHNE, HANOOIBIINN 1 HANMEHBIINN pa3Mephl.
Ha ocHOBe macmopToB JOCOK MPH MOMOIIX TPauuecKoro MOCTPOSHUS OBIIH T0-
Jy4eHbl MHIUBHUIyaJIbHBIC MOJeu OpeBeH. 1o coBOKymHOCTH Mojeneil OpeBeH

* Bospact nogcuutsiam 1o cuexyroueit gopmyie: N = Nyr + Nyyr + (3 ... 4),
r1e Nyyr — 4MCI0 MyTOBOK B OpeBHE (OIpeNeNsAeTCs 0CIe PACIUIOBKH]), IIT.



ISSN 0536 — 1036. UBY 3. «JlecHoii sxxypnam». 2004. Ne 1 69

ObLIa yCTaHOBJIEHA BHIOOPOYHAS TEXHOJIOTHYECKask MOJETh CYYKOBAaTOCTH KOMIIE-
BBIX COCHOBBIX OpEBEH.

Ha puc. 1 Toukamu mokaszaHbl NMPOEKIHH BEPIIMHOK 3apOCIINX CYYKOB
(mo3urust 1) ¥ MPOEKIIMU TPAHMI], OTACISIONIAX CPOCIITYIOCS M HECPOCIIYIOCS
YaCTH CYYKOB (TO3UIUS 2), Ha TPOJIOJIbHYIO IJIOCKOCTb, MPOXOIAIIYI0 Yepe3 OCh
MOJeNnu KoMJIeBOro OpeBHa. PaccTosiHue OT OCH MOAEIH IO TOYKH HPEACTaBIsET
co00ii [TMHY TpoeKIuy cydka | (Min JUTMHY TPOEKIMU CPOCIIEiics YacTH CydKa
lcp) Ha TOTIEpevHOE CeueHHe MOMIEIH.

Mexnay O cyuka | u nauHO# OpeBHa Lg, CyliecTByeT KpUBOIHHEH-
Hasi KOPPEISIIMOHHAs 3aBUCUMOCTh. PerpeccHoHHOE ypaBHEHHE CBSI3U HMEET BUJI

o =— 0,089 L%, + 1,102 Lg, + 7,192.
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Jinaua mozenu OpeBua, M

Puc. 1. Pacnpenenenne cy4koB BHYTPH MOJETH KOMIIEBOIO COCHOBOTO OpeBHA:

1 — TOYKH, COOTBETCTBYIOIINE BEPIIHHAM CYYKOB; 2 — TOYKH, COOTBETCTBYIOIINC

TpaHHIle, pa3NelIOMed CpPOCHIyIocs M HECPOCHIYIOCS YacTH — CY4YKOB;

3 u 4 — perpeccHOHHBIE MOJEIH; S5 — MOBEPXHOCTH OpeBHA (TOPU3OHTAIbHAS
OCh PUCYHKA COBITQIAET C OCHIO MOJIEIIH)

TecHoTa KOppENSLWU, OICHEHHAs KOPPEISIMOHHBIM OTHOIICHHEM,
n = 0,5170 mpu cpenneii ommbke M, = * 0,037 u KpuTepUH 3HAYUMOCTH
t, = 14,07. Koadpdunuent xoppemamuu r = 0,496 npu cpeaseil ommOke
m, = £ 0,038 u xpurepun 3naunmoctu t, = 13,13. Ilo pasHOCTH MEXITY KOppes-
[UOHHBIM OTHOIICHUEM U KOA(PGHUIIMEHTOM KOPPEISIIMA MOXKHO CJIENaTh BBIBOJ,
YTO KPUBOJIMHEHHOCTH JIJISl TAHHOW 3aBUCHUMOCTH SIBIIICTCS 3HAUUMOW TIPU BEPO-
stHOCTH P = 0,995.

Mexny MJIMHOW MPOEKIHUM CPOCIICHCS YacTh CydyKa |Cp W IJTHHOW OpeBHA
L., Takke CyLIeCTBYyeT 3aBUCHMOCTb. [l Hee KOppENSLMOHHOE OTHOLICHHE
n = 0,6124 npu m,, =+ 0,033 u t, = 18,80, koadbdurment xoppemsuuu r = 0,6107
mpu M, = £ 0,033 u t, = 18,68. [TockoJBEKY pa3HHUIAa MEKIAY M| U I HE3HAUMMA JTa-
e npu p = 0,800, To KOPPENAUOHHYIO 3aBUCUMOCTh MOYKHO pPacCMaTpPUBATh KaK
NPSMOJIMHEHHYI0, OIIICHIBAEMYIO0 ypaBHEHUEM PErPeccHn
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lc, = 0,592 Lg, + 2,666.

[loydeHHBIE perpecCHOHHbBIE YPABHEHUS IMOKA3bIBAIOT, YTO B CPEIHEM
JUIMHA CYYKOB M HX CPOCIIHXCS 4acTEH yBEIWYMBAETCS B HANPABICHUN OT KOMIIA
K BepmnHe. OHAKO AaHHBIE KPUBBIE M ONKCHIBAIOIINE MX YPAaBHEHHUS HE MMEIOT
MIPaKTHUYECKOTO MPUIIOKEHUS I COCTaBJIECHUS MTOCTABOB MJIM CXEM PAacKpos, TaK
KaK MOJHOCTBIO HE XapaKTEpHU3YIOT PACIpENeNeHUe CYYKOB B IOINEPEYHOM Ha-
[IPaBJICHUH 110 BCeH [uInHe Moaenu OpeBHa. [l pacyeTra OCTaBOB Ba’KHEE 3HATh
TpaHMLBI pacCerBaHMs 00EHX COBOKYMHOCTEH Touek. Ha puc. 2 rpaHuubl poBe-
JeHbI TAKUM 00pa30M, YTO BHYTPHU KaXJOH 00JIaCTH pacCenBaHMs COCPENOTOUEHO
90 % Touek (3a mpeaeNbl HApYKHON WM BHYTPEHHEW TPaHMIl KaXI0H U3 odmac-
Tell BEIXOAUT 5 % Touek). ['paHUIBI MOTYT OBITH 3a/JaHBl MPAMOI JTUHHEW HIIN

napaboIIoif BTOPOTo MopsiAKa. Y paBHEHUS! T'PaHHIL IPEACTaBICHBI HIXKE:
ar T - - res
18 "

B
14
12

)

Paguyc Mozeny, oM

Jinmana moznenu Opesna, M

Puc. 2. PacronoxeHrne rpaHMIl TEXHOJIOTHYECKUX 30H: 1 — Hapy)KHas TpaHHUIa Iepe-

XOIHOW 30HBI; 2 — BHYTPEHHSS IPaHHIA MEpPEXOIHOW 30HBI; 3 — HapyXXHas I'paHMIA

CMEIIaHHOH 30HBI, 4 — BHYTPEHHSS TpaHWIa CMEMIAaHHON 30HBL, 5 — oOpasyromas
noBepxHOCTH OpeBHa; (KpuBas 1 coBIagaeT ¢ TpaHMIEH CYIKOBOM 001aCTH)

=—0,107 L% + 0,997 L, + 9,685; (1)

R =-0,003 L% + 1,083 Ly, + 4,925; )
= 0,087 L% + 1,250 L, + 3,442; 3)
R =-0,297Lg, + 1,909. (4)

Howmep ypaBHuenus (1-4) COOTBETCTBYET HOMEPY JIMHUM HA pHC. 2.

I'panunsr 1-4 (puc. 2) nensat mpomoiibHOE CedYeHWe MOAeNd OpeBHa Ha
30HBI KauecTBa. Mexy rpanuiiaMu 1 u 3 pacroaraercs 30Ha HECPOCIIMXCS Yac-
Tel CydkoB, MeXAy 3 U 4 — cMelianHas 30Ha. [laHHBIC 30HBI BBIJIEJICHBI 110 TIPH-
3HAKY COCTOSIHUS JIPEBECHUHBI CYYKOB. [10 KOJIMYECTBY CYYKOB TaKKe MOMKHO BBI-
JICJIUTH TPX 30HBI: IOCTOSIHHOI'O KOJIMYECTBA CYUKOB, IIEPEXOAHAS U OECCYUKOBasL.
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['panuneit mepBoii 30HBI siBisercs yuHUS 2. [lepexomHas 30Ha pacroiiaraetcs
Mexay JuHusAMH 1 1 2, GeccyukoBasi 30Ha — MeXIy JuHHEH 1 u oOpasyromei
MTOBEPXHOCTH OpeBHA 5.

[epexomHas 30HA MOSBIAETCS B pe3yJIbTaTe HEOJHMHAKOBOW JJIMHBI Cy4-
KOB B KQXKIOW M3 MYTOBOK M HE3HAUUTEIILHOW aCUMMETPHHM CYYKOBOW O0JIACTH
OTHOCHUTETILHO OCH OpeBHa. B HampaBieHNH OT BHYTPEHHEH K Hapy>KHOW IpaHuLe
HEepPeXOIHON 30HBI KOJMYECTBO 3apOCIIMX CYYKOB CHHXKAeTCs A0 Hyns. B mpene-
Jax MepexOAHOH 30HBI CyUKOBas 001aCTh MMOCTEIICHHO MEPEXOIUT B OECCYUKOBYIO
30Hy. [losiBIeHHe CMEIIaHHOW 30HBI O0YCIIOBJICHO OTCYTCTBHEM B OpeBHE (a TeM
Goitee B BEIOOPKE OpeBEH) YETKOM TPAHUIBI MEKIY CPOCIIMMUCS M HECPOCIIHNMH-
Cs YaCTSIMU CYYKOB.

W3 uncna 30H, BBIIENECHHBIX MO MPU3HAKY COCTOSHHS JPEBECHHBI CyUKOB,
HanOOJIbIINE Pa3MEPbl UMEET 30HA HECPOCLIMXCS YacTe CY4KOB, YTO TOBOPUT O
HEBBICOKOW AP (EKTUBHOCTH €CTECTBEHHONH OYMCTKH OT cydbeB. lllmpuna
CMEIIaHHOW 30HBl MHTEHCHBHO YMEHBILAETCS OT BEPIIMHBI K Komitto. [lepexon-
Hasl 30Ha MMEEeT MOCTOSHHYIO IIUPUHY 10 ATMHE Mojaenu OpeBHa. OHa 3aHUMAET
OOJIBITYIO YaCTh 30HBI HECPOCIIHMXCS YacTel CYyIKOB. PasMephl mepexoIHoM 30HbI
Ha 84 % 3aBUCAT OT pacceMBaHMs JJHMH NPOCKUUH CYYKOB BHYTPU OTAEIBHBIX
OpeBeH, Ha 16 % — Mexxay OpeBHAMHU BBIOOPKH. JTO TOBOPHUT O TOM, YTO BEIOOpKa
Obula JOCTaTOYHO OJHOPOAHOM B OTHOIICHHHM pACIpelesieHHs CY4YKOB.
BeccyukoBasi 30Ha B BEPIIMHHOM TOPIIE HMEET TOJIIUHY 2 CM (B OTHOCHTEIIBHBIX
enuaunax — 0,14 or BepmmMHHOrO paauyca). beccyukoBas 30Ha yBEIMYMBACTCS
10 AJIMHE MOJETH 3a cueT cOera OpeBHa 1 cOera Cy4koBOii 00IacTH.

B TpexMepHOM mpocTpaHCTBE 30HBI KauecTBa MPEJCTABIISIFOT CO00# Tena
BpALICHUS, TPAHUIIBI 30H KayecTBa — IMOBEPXHOCTH BpaleHus. sl TOCTpOeHHs
MOBEPXHOCTH BpalleHUs] B KauecTBe oOpasylomiedl OepyT JMHHMIO I'paHHLBI 30H
(puc. 2), a ocblo BpallleHUs CITYy’KUT OCh MOJIeNT OpeBHa.

B pesyinbTare momydyaercsi MOJIENIb Cy9YKOBATOCTH C CHMMETPHYHBIMH OT-
HOCHUTEJIBHO OCH 30HaMHU KauecTBa. B 3Toil Mojenn HECKONBKO CyXeHa 6eccydKo-
Bas 30HA U pacUIMpeHa CydykoBas o0jacTe. Mopenb HaeT MpelcTaBiIeHuE O MH-
HUMAaJBHOW TOJIIMHE OECCyYKOBOW 30HBI U BO3MOXHBIX IpejeliaXx ee OTKIIOHE-
HUs1. MuHUMAaIpHas TOMIIMHA 0€CCYIKOBOM 30HBI PABHOBEPOSITHA CO BCEX CTOPOH
nroboro OpeBHa BBIOOpKH. OnHAKO, €CITM aCHMMETPHS CyYKOBOM 00JIaCTH OTHO-
CHUTEJBHO OcU OpeBHA JOCTUTHET HEKOTOPOTO Ipelesia, IPEeBBICUB KOTOPBIM pac-
cMaTpuBaeMasi MoJIelib He OyJeT OOBEKTHBHO OTpakaTh CYYKOBATOCTh OTJIECINIb-
HBIX OpeBeH, TO CIIEAyEeT CTPOUTH APYTYIO C YUETOM HKCIEHTPUCHTETA U yIila Ha-
KJIOHa CyYKOBOH 00J1acTH K OCH MOJeNIN OpeBHa.

B mpoctpaHcTBEe  pa3sMepsl  30H  KauecTBa  MOXKHO  Xapakre-
pusoBate o0beMoM V, WX TpaHUIBl — IUIOMAJBI0 MOBEPXHOCTH S
(cm. Tabmmiry).

Ha puc. 3 mpencrasiena ructorpaMma COOTHOIIEHHUSI 00EMOB 30H Kade-
CTBa MO JUITHHE BBIOOPOYHOW TEXHOJOTMYECKOH MOJENIH KOMIIEBOI'O COCHOBOTO
6pesHa. Ha cTonbIax rucTorpaMMbl yKa3aHbl 00beMbI (M°) y4acTKOB COOTBETCT-
BYIOIMX 30H Ka4eCTBa.
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30Ha, O0neM, IInomaab NOBEpXHOCTH, M
obJracth M HapyKHOI BHYTpEHHEH
BeccyukoBast 0,205 5,89 4,37
CyukoBast 0,250 4,37 —
[epexonnas 0,152 4,37 2,71
Hecpocmiuxcs vacteit cyukos| 0,173 4,37 2,37
CMeransas 0,061 2,37 1,08
Cpocrmxcs yacTeil CyukoB 0,016 1,08 -
Bpesno 0,455 5,89 -
100
90 A
. 0,022 0,021
o\“ 80 - 0,03 0,027
g 0,041
5 70 4
3 0,061
2 60 A
= o-1
g 50 - 0.026 0,027 I:I:2
& o-3
< 0,026
5 40 1 0,026 0-4
é : o-5
| 0,025 0,002
;: 30 0,003
0,023 0,004
é’( 20 1 0,004 WE 0,016
10 0,004 0,012 :
| 0004 | 0,006 0.009
.0188‘-t 0,002 [ 0,002 0,003 0,003 0.004
0 1 2 3 4 5 6
JliiHa Mozel OpeBHa, M
Puc. 3. CoorHomienne OOBEMOB TEXHOJIOTHYECKHX 30H KayecTBa:

1 — GeccyukoBast; 2 — epexoJHasi; 3 — ¢ IIOCTOSHHBIM KOJIMYECTBOM Hecpoc-
mmMxcsli 4Jactei cydkos; 4

cMelIaHHasl;
CYYKOB

5

CpoCIIMXCA YacTeu

Camoii OomnbIoi Mo 00BEMY sIBIIsieTCsl OeCCydKOBasi 30Ha. DTO OOBACHS-
€Tcs TeM, UYTO OHa pacroiiaraeTcs Ha nepudepun OpeBHa U HA MEPBBIX TPEX MET-
pax OT KOMJISI MMEET 3HAYUTEIbHYIO TONLIMHY. Y KOHKDETHBIX OpeBeH 00beM
OeccydKOoBOil 30HBI I3MEHSAETCS B 3aBUCUMOCTH OT BapbHpoBaHus coera.

B nonepeuyHOM HanpaBiIeHUHU NEPEXOJHOW 30HBI KOIMYECTBO 3apOCLIMX
CYYKOB M3MEHSIETCSI C ONpeleJIEHHON MHTEeHCUBHOCTHIO. B momnepeunoM Hampas-
JICHWHA CMENIaHHOM 30HBI 00IIee KOJIMYECTBO CyYKOB OCTAETCS NMOCTOSIHHBIM, HO
U3MEHSETCS] COOTHOIIIEHUE MEXKIY CPOCIIMMHUCS M HECPOCHIMMHCA YacTAMHU Cyd-
KOB. VIHTEHCHUBHOCTh M3MEHEHHS MOXHO NPEICTaBUTH B BHUJAE HHTEIPAIbHOIO
(KyMynsITHUBHOTrO) pacnpenesneHus. HakornieHHble 4acTOThI NMPEACTaBUM B BHJE

K03 HUITHEHTOB
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N? N/
K=—": p= P pr: P p=1-p,
N N N
rae K — koo puImeHT n3MeHEH s KOJIMIEeCTBA 3aPOCIINX CYyIKOB;
P — KOOPPUIMEHT U3MEHEHUS KOJIMYESCTBA CPOCIIMXCS YACTEH CyUKOB;
p'— ko3 PuIMeHT H3MEHEHNS KOJIMIECTBA HECPOCITHUXCSI YaCTEH CYyUKOB;
Ni — KOJIMYeCTBO 3apOCIIUX CYYKOB Ha i-M HHTEpBAJIE MEPEXOAHOM 30HBI, IIIT.;
N — KOIMYECTBO CPOCHIMXCS YACTEH CYYKOB HA i-M HHTEpBAJIE CMELIAHHOM

30HBI, IIT.

N — KOIHMYECTBO HECPOCIIMXCS YACTEN CYUKOB HA i-M MHTEPBAIE CMEIIAHHOM

30HEI, IIT.;
N — KoJIM4YecTBO BCEX CYYKOB B BHIOOPOUHOW MOZEIH OpeBHa, IIT.
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Panuyc Monesm GpeBHa, cM

Puc. 4. JInarpamma nHTErpajbHbIX (GYHKIMH pactpenesieHus 1o JUin-

He Mozpenu: FHCK — mns cpocmmxcst yacreit cyukoB; EDJ — mns ne-

CPOCIIIUXCS YacTel CYYKOB B mpejennax cMenranHon 30861; GJAK — To

JKe B Ipezenax nepexoaHoi 30u61; AK — 6eccyukoBast 30Ha; AB — ne-

pexoanas 3oHa; DC — cmemannas 3ona; ED — 30ma cpocmmxcs
4acTel CyuKoB

Bce tpu ko3 rummenta nzmensiorcs ot 0 go 1. Ha puc. 4 npexacrasiena
JrarpamMma SKCIEPUMEHTAIBHBIX HHTETPaJbHBIX paclpelelieHHi CPOCIIUXCS U
HECPOCIINXCS YacTel CY4KOB 110 JUIMHE MOJEIN OpeBHa.

B nauane 30ub1 DC KOJHYECTBO CPOCIIUXCS CYYKOB YMEHBIIIAETCS JIOCTA-
TOYHO MHTEHCHUBHO, OT CEPEAMHBI JO KOHIA 30HBI MHTEHCHBHOCTH MOCTEIICHHO
nagaer. HeoOwbrunblii BuI ToManoit EDJ o0yciioBiieH nepeceueHreM nepexoaHoi
W cMemaHHoH 30H. 3 rpaduka crnemyert, uTo Ha yyactke oT 10 1o 12 cm paamnyca
KOJIMYECTBO CYYKOB HE3HAYHMTEIILHOE, CJICJIOBATEIBHO, B 3TUX IMpeJesiaX BO3ZMOXK-
HO TIOJIy4aTh, C HEKOTOPOH J0J1el BEpOSATHOCTH, O€CCYUKOBbIE THUJIOMAaTEPHAIbI.

Ha puc. 5 (OykBeHHbIe 0003HaueHHS TE *Ke, 4TO U Ha puc. 4) IpUBEICHBI
JUarpaMMbl HHTETPAIbHBIX PACHPENCICHNN Ha Ka)KA0M IOIOHHOM METpe TEeXHO-
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JIOTHYECKON MOZENH, MPUYeM IMIHPUHY 30HBI KadecTBa Opaji Ha cepeauHe Ka-
JIOTO METpa.

Heo6xomumMo OTMETHTH, YTO TEXHOJIOTHYECKAas: MOJENIb CYYKOBAaTOCTH
TaKXKE XapaKTepU3yeTcs MaTeMaTHYeCKOW MOJIENbI0 TUAMETPOB CPOCHIMXCS U
HECPOCIINXCSI 4acTell CyyKOB, KOJIMYECTBOM CYYKOB M PACCTOSHUSAMHU MEXIY My-
ToBKaMu. OJJHAKO paMKH CTaThbH HE MO3BOJIAIOT PACCMOTPETH 3TH BOIIPOCHI.

Ha ocHOBE H31105K€HHOTO MOKHO CIENIATh CIEAYIOUINE BEIBOIBI.

1. Pacnpenenenuie cydykoB BHYTPH KOMJIEBBIX OpEBEH HOCHUT 30HAIBbHBIN
XapakTep.

2. BpIbopouHast TEXHOJIOTHYECKasi MOJENIb CYYKOBATOCTH C CUMMETPHY-
HBIMH 30HAMH OTHOCHTEIIbHO OCH TpHEMIIEMA JJISl ONHCaHus OpeBeH, NMEIOUIIX
HE3HAYUTEIbHYI0 ACHMMETPHUIO CYYKOBOW OOJIACTH.
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(FHCK) u wmecpocumixcst (EDJGAK) gacreii cyukoB Ha miecToM (cuurast
BTOpoM (0), TIepBOM (€) MeTpax MOJEIH KOMJIEBOTO OpeBHa

3. JInuHa 3apoCIIMX CYYKOB M UX CPOCIIMXCS YacTeil B CpellHEM YyBEIH-
YUBACTCS 10 ITMHE OpeBHA OT KOMJIS K BEPIITUHE; TECHOTA KOPPETSAIIAN CPETHS.

4. B pe3ynbrare TOro, 4Yro OpeBHA UMEIOT HEUETKYIO TPaHHILY, C OJHOU
CTOPOHBI, MEXKITy CYIKOBOM 00JIACTHIO M OE€CCYYKOBOM 30HOM, C IPYTOH CTOPOHBI
— MEXIy 30HaMHU CPOCIITUXCS U HECPOCIINXCS CYYKOB, TO TIPU IMMOCTPOCHUN MOJIe-
71 (POPMHUPYIOTCS COOTBETCTBEHHO MEPEXOIHAS M CMEIIIAHHAS 30HbI.

5. B TpexmepHOM IpOCTPaHCTBE 30HA KA4eCTBa MPEACTABISIET COOOH IMOo-
JI0€ WJTU HETIOJIOE TEJI0 BPAITCHIS, a €€ TPaHUIIa — IIOBEPXHOCTh BPAIIICHHUS.

6. JlaHHast MOJIENTb CYYKOBATOCTH SIBJISICTCSI OCHOBOH JUISI TEOPETHUECKOTO
PacKposi KOMJICBBIX COCHOBBIX OpPEBEH B IIEJSAX OIPENEICHUS ONTHMAIbHBIX Ta-
paMETpOB TIOCTABOB JIJIS TIOBBIIIEHHUS IIEHHOCTHOTO BBIXOJa W TIONYUYEHUs TTHIIO-
MaTepHAIOB C 33JJaHHBIM KaYECTBOM.
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ApXaHrenbCcKUil rocyJapCTBEHHBIN
TEeXHUYECKHH yHUBEPCUTET

IToctynuna 3.09.03

D.A. Bratilov, A.D. Golyakov
Sample Process Model of Branchiness of Butt Pine Logs

A sample process model has been built based on the experimental data for branchiness of
the butt pine logs with no external knots.
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NMUNYECKAS ITEPEPABOTKA JAPEBECHHBI

YVIK 676.017.28
O.I'. Asaxosa, K.I'. boconuywin, C.I. /[mumpuenxko

AsaxoBa Oubra "appueBna poxuinack B 1980 r., okonunina B 2001 r. ApXaHrenbCKui
rOCYZapCTBCHHBIH TEXHHMYCCKHIl YHUBEPCHUTET, aCIMPAHT Kadeapbl TEOPETHYCCKOH 1
npuxnagHoit xumud. OONacTe Hay4yHBIX MHTEPECOB — XHMHYECKHe, (U3HKO-
XMMHUYECKUE CBOMCTBA U CTPYKTYpa OPraHUYECKOM COCTABIIAIONIEH HU3LIUX PACTEHUH.

boromunpin Koncrantun I'puropsesud poawmics B 1949 r., okonunn B 1971 r. Apxan-
reNbCKUI JIECOTEXHUYECKMH MHCTUTYT, JIOKTOP XMMHYECKUX HayK, mpodeccop, 3aBe-
Iyromui kageapol TeopeTHueckoil M NPHKIAJHON XUMUH ApPXaHTeIbCKOTO rocyaap-
CTBEHHOI'0 TEXHHYECKOIO YHUBEPCHMTETa, AMpeKTop HayuHo-HccienoBaTenbeKoro MH-
CTUTYTa XUMUH U XHUMHuYecKoi TexHonoruu npu AI'TY, akanemuxk MAHDb nu PAUH,
3aCIy’KeHHBIH pestens Haykn PO. Imeer Gonee 250 HaydHBIX TPYAOB B obnacTh ¢u-
3MKO-XMMHYECKUX OCHOB MPOIIECCOB NEPEPAOOTKH APEBECHHBI.

ONPEJEJIEHUE YIEJbLHOM IJIOIIAIN TOBEPX-
HOCTH PACTUTEJbHOM KJIETYATKH®

Ha ocnoBannmu OKCIICPUMCHTAJIbHBIX JAaHHBIX YCTAHOBJICHO, YTO BOJAOPOCIICBAs LCIIIIOJIO0-
3a 06naz[aeT JOCTAaTOYHO paBBHTOﬁ yﬂeJ’IBHOﬁ TNOBCPXHOCTHIO.

Kniouesvie crosa: ynenmbHas miomans MOBEPXHOCTH, BOAOPOCIEBAs IEINTIOI03a, MUKPO-
KPUCTAJUTUYECKAs IIEIUTI0I03a, COPOIIHSL.

B nacrosimiee BpeMs M3BECTHO HE TaK MHOTO COPOEHTOB PacTUTENBHOTO
MIPOUCXOXKIEHHS, KOTOPbIE HAIIUIA IIUPOKOE IPUMEHEHHE B METUIIMHE. Y BEIHUE-
HUE MOCTYIJIEHHA B OKPYXAIOIIYIO CPELy pa3iIM4YHBIX 3arpsA3HUTENIEH U POCT HX
BO3/IEMCTBHSA Ha YEJIOBEYECKHI OpraHu3M TpeOYIOT MOMCKAa HOBBIX IPEnapaTos,
3¢ (PEKTUBHO BBIBOISIINX SKOTOKCHKAHTBI, HO B TO K€ BPEMs HE OKa3bIBAIOIIUX
HeOJIaronpusTHOTO BO3ACHCTBHS Ha YEJIOBEKA.

YHUKaIBHBIM IO COCTAaBY CHIPHEM IS TTOTyYEHUS IEJIOTO PAa BEIIECTB,
KOTOpbIe KpaiHe PeIKO WM BOOOIIE HE BCTPEYAIOTCS B HA3eMHBIX PacTEHHSIX,
ABJISIFOTCS. MOPCKUE Oypble Bomopociu. Haubonee THNWYHBIN NpeacTaBUTENb OY-

* Pa6oTa BHINOJHEHA B paMKax TPaHTa I HOIIEPKKH MCCIEI0BATENECKON pa-
OOTHI aCITUPAHTOB BBICUIMX Y4eOHBIX 3aBejeHuit MunoOpasoBanusi Poccun A03-2.11-681
«3y4eHne cTpoeHHs U CBOHCTB SHTEPOCOPOCHTOB, BBIJICIIEHHBIX U3 OYPBIX BOJOPOCIEH).
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pbix Bomopocieir Laminaria digitata oOpasyer oOmmmpHble IUIAHTAMK B TPH-
OpeXHBIX palilOHaX CEBEPHOW YacTH ApPXaHTeNbCKOH 00JIacTH, YTO MO3BOISET OP-
TaHW30BaTh UX MepepaboTKy UIS MOyYeHHUs] pa3iIMYHbIX IpemnapatoB. Bogopoc-
JieBasi KJIeTYaTKa, OCHOBHON KOMITOHEHT OypbIX BOJOPOCTEH, — IPUPOIHBIN OHO-
COpOEHT, OJIHAKO M3-32 HEJIOCTaTOYHOCTH CBEJICHUN O €€ CTPYKTYpe U CBOWCTBAxX
B HACTOSIICE BPEMs OHA MPAKTUYECKU HE UCTIONb3yeTcs [4].

OpHa 3 BaKHEWITUX XapaKTEPHUCTUK JIO00TO copOeHTa — yJenbHas 1o-
BEPXHOCTb.

Jus ompeneneHus yAeTbHOW MOBEPXHOCTH TBEPABIX TEN B HACTOSINEE
BpeMs, HapsAIy CO CTaTHYECKHUMH aJICOPOIMOHHBIMH METOJaMH, IIUPOKO MpPH-
MEHSIOT METOJ| TeTIOBON JecOpOITH, KOTOPHI 1O CYIIECTBY HE ABISETCS XPO-
MaTorpauyeckuM, Tak Kak B HEM HE HCIOJNb3YyeTcs BpeMs YICpKUBAHHS WIN
yaep)KuBaeMbIli 00beM amcopbara. MeTon TEIUIOBOM EeCOpOITMH OTIMYACTCS
IIPOCTOTOM ammapaTypHOro OGOPMIIEHHUS BBIOIHIEMBIX ONEPAlUii U MO3BOJISET
OBICTPO TPOBOIUTH M3MEPEHHs YAETbHON MOBEPXHOCTH B LIMPOKOM AHMAaNa3oHe
(0,1 ... 500,0 M*/r) [3]. TTo TOYHOCTH OH MPHOIIKACTCS K CTATHISCKHM METO/IaM.

Panbie aist usMepeHust yaeapHONH MOBEPXHOCTH METOJIOM TEIIOBOM Je-
copOIMH MCIIONB30BAIM Ta30BbIA XpoMaTorpad, B KOTOPOM BMECTO XpoMaTorpa-
(bnyeckoll KOJOHKHM YCTaHABIMBAJIM ChEMHBIN ajcopOep A MCCIeayeMoro 00-
pasua. B HacTtosmee BpeMs MOXHO paboTaTh B peXMMax aOCONIOTHBIX H3Mepe-
HUIi ¥ CpaBHUTETBHOM [2].

PesxxuM abCoNOTHBIX M3MEPEHUIT OCHOBaH Ha MCIIOIB30BAHUHU YPaBHEHUS
H30TEPMBI TOJIMMOJIEKYISIpHOH ancopoumu bpynayspa—Ommerra—Temnepa. On-
HaKO 3TO JOBOJIBHO TPYJIOEMKHH METOJl, OH TpeOyeT HaIW4usi, Kak MUHUMYM,
TpexX Ta3oBbIX CMecel C pa3HOM KOHIeHTpaiuei azora. Kpome Toro, o He maer
HUKaKUX HNPEUMYILIECTB MO0 CPaBHEHHIO CO CTATHUECKUMH METOIAMH, TO3BOJISIO-
OIMMH TIOJTYYUTh TIOJIHYIO HM30TepMy anacopOumu. llosToMy wame wucrmonb3yroT
CPaBHHTENBHBII METO/, KOTOPBIA OCHOBAaH Ha CPaBHEHUH KOJIMYECTBA a30Ta, COP-
OMPOBAaHHOTO B OJMHAKOBBIX YCIOBHSIX OOpa3llaMH C M3BECTHOH (CTaHAapT) U
n3MepsieMol TToBepXHOCTSIMH. [Ipu 3TOM Takke OmpenesstoT KOJIWYeCTBO a30Ta,
COpOMPOBAHHOTO HABECKOM 00pasIia, MOCJe Yero pacCYMTHIBAIOT YAEIbHYIO MMO-
BEPXHOCTB!

S = Qx M ﬁ(‘)Scc‘)
X = 3 )
I 5Qs0
rae Sx, SCT — YACJIbHAdg MOBEPXHOCTb HECU3BCCTHOI'O U CTAHAAPTHOI'O O6pa3HOB,

M°/T;
Q,, Qcr — moIIaak ASCOPOIMOHHBIX MMKOB HAa JUarpamme o0pasiioB, YCII. €1I.;
M,, M., — macca HaBECOK 00pas3IloB, T.
Jus ynobcTBa pacdyeToB AaHHBIE AJIS CTaHAAPTHOTO OOpasia mpeodpa-
3yeM B K03 punmeHt



ISSN 0536 — 1036. UBY 3. «JlecHoii sxxypnam». 2004. Ne 1 79

KOTOpLIﬁ YCTaHaBJIUBACT COOTBETCTBUEC MCKIAY IMOJTY4Ya€MBIMU B DKCIIEPUMCHTC
YCIOBHBIMH €IMHUIIAMH TUIOIAAN IECOPOIMOHHOro Mika U 1 M® MOBEpPXHOCTH
obpasma. Torma

_ X
M,k

[TpumeHeHue yKa3aHHOTO croco0a BBHIYMCICHUS YACIbHOW MOBEPXHOCTH
OpEeArNoJiaraeT, YTo Ha eIUHHIE ITOBEPXHOCTH COPOCHTOB Pa3NUYHON MPHUPOABI
azicopoupyeTcs OMMHAKOBOE KOJUYECTBO a30Ta. J[J1s1 HEMOPUCTHIX HITU IHUPOKO-
MOPHUCTBIX COPOCHTOB BOJM3M 3HAYCHUH OTHOCUTEIBHOTO JABJICHUS Tapa
ycmosre P/Ps = 0,05 moctaTo4HO XOpOIIO BHITONHAETCA. TakuM 00pa3oM, METO-
JOM  TEIUIOBOM  JecopOmMM  a30Ta  MOXHO C  YAOBICTBOPHTENHbHOU
TOYHOCTBIO OBICTPO OMPEACTATh YACIbHYIO MOBEPXHOCTh COPOCHTOB Pa3UYHON
TIPUPOJIBI.

JlaHHBII METO/T BIIEPBBIE OBIIT MPUMEHEH IS OTPEICTICHUS COPOIIMOHHBIX
CBOWCTB BOAIOPOCIeBOH KiteTuaTKH (puc. 1). B Xoze skcneprMeHTa HCOIb30BaTH
mpenapar, BBIIEIEHHBIH IIyTeM IIEIOYHON 00paboTkn OypeIX Bomopociei Lami-
naria digitata.

I'azoBas cmeck (6 % N, B He) moctynmaet u3 6amnona (1) yepe3 peaykrop
(2) n xpan (3) B GHIBTP-BIATONOTIOTHTEND (4), 3aT€M MPOXOANUT CHCTEMY TOH-
Ko# perymupoBku: peaykrop (5), Bentmas (6) u perymsrop pacxoxa (7). Jaree
Yyepe3 XOJIOJWIBHUK C KUAKAM a30ToM (8) ra3 momnagaet B CpaBHUTEIbHYIO KaMe-
py aerektopa (9) u yepe3 nepekitouatens moTokos (10) — k ancopbepam K-1-K-6
mi6o K-7-K-12 (11). TIpoiias cucremy aacopbepoB, ra3oBas CMeCh MTOCTYIIAaeT B
U3MEPUTEIIbHYI0 KaMepy jaerekropa (9) u depe3 meHHbiid pacxogomep (12) copa-
ceiBaeTcs B atMocepy. CurHan ¢ aeTekropa moctymaer Ha uHTerpatop (13) u
camormcer (14).

Jiist aHanm3a ra30Boi CMECH UCTIONB3YIOT AETEKTOP TEIUIONPOBOHOCTH —
KaTapoMeTp. UyBCTBUTEIbHBIE AJIEMEHTHl B CPaBHUTEJIBHOW W M3MEPUTEIbHOMN

S

/2 d 4 & 7 12
/ 6 8 l 13
PRI .
10N 11 — 14
|l B s
K-1 K6
K7 K-12

Puc. 1. Cxema nipubopa [yis onpeiesieHus yAeIbHON MOBEPXHOCTH
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-19570 ) ! +20 ¢
Hervang oxnamdenus Havans J%eé’aﬁm
adegpberma adeopoenma

Puc. 2. luarpamma copOrmu/necopomuu

KaMepax JETeKTOpa SBJIAIOTCA IJIedaMu MocTa YUTcoHa. [Ipu koMHaTHO Temrte-
patype 00a rasa (a30T ¥ T'eJINi) IPAKTHIECKH HE acCOpONPYIOTCS, IIOITOMY depes
00e KaMmepbl MpOTeKaeT MOTOK OJHOTO COcTaBa. B mpouecce aagcopOumu azora
MEHSETCS COCTaB BBIXOJIAIICH U3 alicopOepa ra3oBol CMECH, a CJIEJJOBATENbHO, U
ee TeIUIONPOBOAHOCTh. PaBHOBecHe MOCTa HapyllaeTcs, U Mepo CaMOMHUCIa OT-
KIIOHSIETCSL OT HyJieBoi nmHUM (puc. 2). [locme ycraHoBieHus: agcopOIMOHHOTO
paBHOBECHS M3 KOJIOHKM BBIXOJHT ra3oBasi CMECh HCXOJHOTO COCTaBa, M Iepo ca-
MOIIKCIIA BO3BpAIlaeTCs HAa HYJEBYIO JIMHHUIO. 3aTeM XKHUIKUA a30T yOUparoT, aj-
copbep pazorpeBaercsi, a30T C €ro MOBEPXHOCTH JIECOPOUPYETCS M KOHIICHTPAITUS
€ro B MOTOKe MoBbImaercs. [1o3ToMy mepo caMomucia OTKIOHSIETCS B MPOTHBO-
MOJIOKHYIO CTOPOHY U BO3BPAILAETCS K MCXOJHOMY IIOJIOKEHHIO, KOTAa Aecopo-
us 3akaHunBaeTcs. [lnomaan ancopOIMOHHBIX U JECOPOIIMOHHBIX MUKOB MPO-
MTOPIMOHATBHBI KOJIMYECTBY a30Ta, copbupoBanHOro obpasmom. I[loacder mio-
maiell TUKOB MOYKHO MPOBOAMTH WM KaK JUIsi OOBIYHBIX XPOMATOTpaMM, HIIH C
MOMOIIBI0 MHTErpaTtopa. Pacuer 0ObIYHO BEAYT MO JECOPOIMOHHBIM MMUKAM, TaK
KaK Iporiecc JAecopOLry MPOUCXOUT MpH OoJiee BHICOKOH TeMmeparype U, cie-
JoBaTeNbHO, ObIcTpee, yeM aacopouus. Kpome Toro, aecopOunonHble HKH 00-
Jiee CUMMETpHUYHBI [5, 6] .

OmnpeneneHHble AKCIEPUMEHTAIBHO 3HAYCHHS YJEIbHOH MOBEPXHOCTH
(M?/r) BogopocieBoit kinerdatku (0,6 + 0,1) ObITM cOMOCTaBIEHBI C JaHHBIMU
(1,4 £ 0,1) mis MUKPOKPHUCTAIIMYCCKON ICIUTIONIO3bI, SIBIISIONICHCS OJHUM W3
HanboJiee PacIPOCTPAHCHHBIX COPOSHTOB JJIsT MEAUIIMHBI U (hapMaKOJIOTHH U TI0
CBOMM CBO#CcTBaM OJIM3KO# K BOZOpOCieBoi kieryarke [1].

Ha ocHoBaHmu aHanM3a TOJYYCHHBIX JAHHBIX MOXHO CJIENaTh BBIBOI,
YTO BOJIOPOCIIEBasl KJIETYATKa OO0NANaeT JOCTATOYHO Pa3BUTOM YACIBHOW MO-
BEPXHOCTBIO, YTO TIIO3BOJISIET CYHTATh €€ aJICKBATHOW IEJIIIOJIO3¢ BBICIIUX
pacreHuit.

CIINCOK JIMTEPATYPhBI
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ApXaHrenbCKuil rocyJapCTBEHHBIN
TEXHUYECKUH YHHUBEPCUTET

MoCKOBCKHI TOCYIapCTBEHHBIN YHUBEPCUTET
nM. M.B.JIomoHOCOBa

Ioctynunna 26.12.03

0.G. Avakova, K.G. Bogolitsyn, S.G. Dmitrienko
Determination of Specific Surface Area of Vegetable Cellulose

It was found out based on experimental data that algal cellulose has rather well developed
specific surface.
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YK 66.095.112:[674.031.33+674.032.442]

B.I'. Hlabanun, M.M. Yemepuc, B.B. Konvuiun

ITa6anuua Bnagumup I'puropsesud pommics B 1974 r., okonumn B 1997 r. Anraiickuii
rOCYAapCTBEHHbIH YHUBEPCUTET, ACHUPAHT Ka)eapbl TEXHOJIOTUH NepepabOTKH IIacT-
Macc M 21aCTOMEPOB AJNTaiCKOrO TOCYAapCTBEHHOIO TEXHHYECKOTO yHHBEPCUTETA.
Mmeer 10 myOnuxanuii B 001aCTH XMMHU JPEBECUHBI H €€ OCHOBHBIX KOMIIOHEHTOB.

Yemepuc Muxaun MatseeBuu poguics B 1945 r., okonunn B 1968 r. Tomckuii nonu-
TeXHUYECKHH MHCTHUTYT, JOKTOP XMMHYECKUX HayK, Ipodeccop, 3aBeaylomuii kaden-
pOii TEXHOJIOTHH TIepepabOTKH IIACTMACC U 3JaCTOMEPOB AJITAHCKOrO TOCYIapCTBEH-
HOTO TEXHUYECKOro yHuBepcureTa. Mimeer 6onee 100 Hay4dHBIX MyOIHKaLuii B 00JaCTH
XHMMHY IPEBECHHBI U €€ OCHOBHBIX KOMIIOHEHTOB.

Konpbumu Baaum Bnagumuposuu poauics B 1975 r., okonunn B 1997 r. Anrtaickuii
TOCYJapCTBEHHBIH YHUBEPCHUTET, KaHANWAAT XHUMHYECKHX HAyK, CTapIIHil HperojiaBa-
Tenb Kadeapbl TEXHOJIOTUH HepepaboTKU IIacTMace M 9JIaCTOMEPOB ANTAalCKOro ro-
CyJapCTBEHHOTO TEXHMYECKOro yHHMBepcuTeTa. Mmeer okono 20 meyaTHbIX pador B
00JIaCTH XMMHH APEBECHHBI U €€ OCHOBHBIX KOMIIOHCHTOB.

HEKOTOPBIE KHHETUYECKHWUE 3AKOHOMEPHO-
CTHU ALIETUJIMPOBAHUS JIPEBECHUHBI YKCYC-

HOM KUCJIOTON

B IPUCYTCTBUU THOHWJIXJOPUJIA B CPEJIE TOYK

Y CTaHOBJIEHO, YTO peaKiysl alIMPOBAHUS JPEBECHHBI OCHHBI M COCHBI CHCTEMOH yKCycC-
Hasl KHCJIOTa — THOHWJIXJIOPHI — TPU(PTOPYKCyCHasi KHCIOTa mpoTrekaeT B anddy3Hon
o0nacTH.

Knrouesvie cnosa: ykcycHas KUCIOTa, THOHUIXJIOPH, TPU(TOPYKCYCHAsT KHCIOTA, peBe-
cuHa, ypaBaenue EpodeeBa—Konmoroposa, ypaBHeHne AppeHuyca.

UzBectHO, uTO OmHUME 13 3((OEKTUBHBIX areHTOB allWJIMPOBAaHUS IIEJ-
JIFOJI030COIePKAMINX MaTEepHaIoB (IpeBECHHA, TEJITI0N03a U JIP.) SBISIOTCS Tajo-
TCHAHTHAPHUIBI KapOOHOBBIX KUCIOT [4]. OQHAKO BBICOKAs XUMHUECKAas aKTHB-
HOCTh TAJIOTCHAHTHUPUJIOB JIeJaeT UX HEYCTOWYMBBIMU (B YACTHOCTH JIETKOTH]I-
POTM3YEeMBIMH ), YTO 3aTPyIHSAET MPOBEIEHIE OPTaHMYECKOTO CHHTE3a.
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B cBs3u ¢ 3TUM Hamwm wccnenoBaHus [6, 7] ObUTH HAMpaBICHBI MPEKIC
BCEro Ha 00pabOTKy JMTHOLEIUTIOJIO3HBIX MaTEpPUaIOB TAKOH CMECHIO, B KOTOPOI
rajJoreHaHruApu oopa3oBbIBajics Obl B polecce peakuuu auminpoBanus. [Ipu-
MEPOM TaKOW CHCTEMBI MOJKET CITY’KUTh CMECh YKCYCHasl KHCJIOTa — THOHHIIXJIO-
pun — tpudropykcycnas kucnora (TOVYK). ObOpazoBanue ranoreHaHTHIApUAA
(X1OpaHruApPHUI YKCYCHOM KUCJIOTHI) IPOTEKAET MO YPaBHEHUIO [2]

\CI

B cBs31u ¢ Manon3y4eHHOCTHIO Mporecca 00pabOTKN APEBECHHBI TaHHON
CMECBIO IPEICTABISIIOCh HHTEPECHBIM HCCIIEN0BATh €r0 KHHETHKY.

Hamwu 6p1n mcnonb3oBanb! ommwiku (hpakmus 0,4 ... 0,75 Menr.) ocHHBI
(Populus tremula L.) u cocusr (Pinus silvestris L.), npexBapuTenbHO IpoICTpari-
poBaHHBIE cIUPTOOEH30bHON cMechio (1 : 1 mo 00beMy) B TeueHue § 4 U mpen-
rugposmsoBanneie 0,5 ... 1,0 %-m pactBopom H,SO, B Teuenue 4 4. Peaknuon-
HYIO CMECh TOTOBHJIM ITyTEM CMEIIMBAHUS YKCYCHOM KHCIOTBHI M THOHWIXJIOPHIA
B cootHomernu 0,025 : 0,050 monb Ha 1 r ApeBecHHBI, BHIACPKUBAIN | 4 Tipn
temnepatype 25 °C, 3arem npubasisuin TOYK (0,17 moip Ha 1 T IpeBECHHBI),
BBIIEP)KMBAJIM emle 15 MMH mpu 3aJaHHOI TemmepaType U TepMOCTaTHPOBAIU
omnpeneneHHoe Bpemst. CHHTE3 NpepblBany AOOABICHUEM B PEAKIIMOHHYIO CMECh
Bozbl. O riryOnHE MPOTEKAIOMINX MMPOLIECCOB CYIMIIN 10 COJIEPKaHUIO CBA3AHHOMN
YKCYCHOM KHCIIOTHI B MpoaykTax peakiuu. CopepikaHue aleTUIbHBIX TPy B
aleTWINPOBAaHHOW JpPEBECHHE ONpeAesId 1O METOJHWKE, NpPUBEACHHON
B pabore [3].

Peakuus anerunupoBaHusl IPEBECUHBI JTaHHOM CHUCTEMON NPOTEKaeT B
reTepOreHHOM Cpefie U SBIIETCS TOMOXUMHUYECKOH, MOITOMY 00pabOTKy KMHETH-
YEeCKHUX JaHHBIX MPOBOIUIIH 0 ypaBHeHu0 EpodeeBa—Konmoroposa [5]:

In[-In(1-a)]=nInt+InkK,

@)
H3C_C// + SOCl;, —> H3C—(,// + SO, + HCI
oH '

/i€ 0L — CTETIeHb NIPEBpAIECHUS;
T — IPOAOIKUTENFHOCTD PEAKIINY, MUH;
K — KOHCTaHTa CKOPOCTH PEaKIUH.
CreneHp npeBpalieHust MpeacTaBUM Kak

o=
|
3neck P — copepkaHue CBSI3aHHOU YKCYCHOM KUCIIOTHI B MOMEHT BpEMe-
HU T, IIOJIYUYCHHOC U3 OIIbITA,
1] — TeopeTryecKr PacCUUTAHHOE, UCXOASA U3 CPEIHEro cojlepika-
Hust OH-rpynm B KOMIOHEHTaX JApeBeCHHBI (IEJUTF0JIO3a H
JUTHUH B IPEATHAPOIN3OBAHHON IpEeBECHHE) TpPU YCIOBHUH,
YTO BCE THAPOKCHIIBHBIC TPYMNNBI OyIyT NPOAleTUINPOBAHBI,
MaKCHUMAaJIbHOE COJEP:KaHUE CBSI3aHHOM YKCYCHOM KUCIIOTHI.
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[IpoBeneHHbIe pacueThl MOKa3aiu, 4To mias ocuHbl I1 = 56 %, aus
cocHel — 55 %.

PesynbTathl nccnenoBaHU MPeCTaBICHBI B TAOIHIIE.

B 1aHHBIX YCIIOBHMSX Peakildy HaOI0Iamoch JUHEHHAs 3aBUCHMOCTE Me-
xay In[-In (1 — a)] u In T (koahdurmenT xkoppemsimu cocrasun 0,982 ... 0,995).

ITo onpeneseHHBIM 3HAYEHUSM KOHCTAHT CKOPOCTH peakiuu Obuia orle-
HEHa SHEeprHs aKTHUBAIMU MpoIlecca alleTUINPOBAHUS IPEBECHHBI YKCYCHOU KH-
CJIOTOW B MPUCYTCBUHU TUOHUIXJIOpUAa B cpeae TOVYK ¢ nmpumeHeHnem ypaBHe-
HUsE AppeHnyca (CM. pUCYHOK):

InK =1InB — E, )
RT

OHeprusi aKTUBalMU JIS OCHUHBI U COCHBI COOTBETCTBEHHO COCTaBHIJIA
(6,2+1,7)u (5,2 £ 1,9) x/I/monb.
Pe3yJibTaThl alETHIMPOBAHMS MPEArHIPOTH30BAHHON ApeBecuHbI (1) ¥ cocHBI (2)
B cpege TOYK B npucyTcTBMH THOHWJIXJI0pHIA

Temmne- |IIpomon-| Cogaepxanue Koncranra
patypa, | KHUTEeJb- | CBSI3aHHOH YKCYyC- Creners In[-In(1-a)] CKOPOCTH pEaKLIHH,
°C HOCTb, | HOM KHCIIOTHI, % TIpeBPAICHH mun
MUH 1 2 1 2 1 2 1 2
0 1 144 11,2 0,26 0,20 |—-1,21 |-1,48 0,22 0,18
3 21,2 17,6 0,38 0,32 |-0,74 |-0,95
5 24,8 22,1 0,44 0,40 |-054 |-0,67
7 32,4 28,2 0,58 0,51 |-0,15 |-0,33
25 1 25,7 23,6 0,46 043 |-049 |-058 | 0,44 0,43
3 36,5 32,6 0,65 0,59 0,05 |-0,40
5 41,9 41,5 0,75 0,75 0,32 0,34
7 48,8 43,3 0,87 0,79 0,72 0,44
40 1 35,6 31,7 0,64 0,58 0,01 |(-0,15 | 0,82 0,69
2 42,1 38,2 0,75 0,69 0,33 0,17
3 45,6 42,8 0,81 0,78 0,52 0,41
4 49,3 46,2 0,88 0,84 0,75 0,61
50 1 41,3 37,3 0,74 0,68 0,29 0,12 1,10 0,95
2 44,6 41,6 0,80 0,76 0,46 0,35
3 46,7 46,1 0,83 0,84 0,59 0,60
4 50,4 47,6 0,90 0,87 0,84 0,70
XapakTepHO  0CO- Ink
OCHHOCTBIO  HCCIIEIyeMOM 00
CHUCTEMBI, KaK CBHACTCJIBbCT- 02-

BYIOT JTaHHBIC TAOJHUIIGI, SIB-
JSeTCS  JIOBOJIBHO OBbICTpOE
MPOTEKAHUE PEAKIIUK  alle-
TUJIMPOBAHUS JIpEBE- CHHBI.
3a mepBeie 7 MUH CTCIICHb

044
064
084

at a2 3 a4 as as e

AppeHIyCOBCKas 3aBHCHMOCTb IIPOLIECCa aleTH-
JUpOBaHus JpeBecuHbl OCHHBI (1) 1 COCHBI (2)
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npespamenus gocturaer 0,9. Ilpu UCTONB30BaHUM TPATUIIAN- OHHBIX AlleTHIIH-
PYIOIIMX areHTOB, HAlPUMEP YKCY- CHOTO aHTUAPUJIA, YKa3aH- Hasl CTENEHb Ipe-
BpAIleHUs TOCTUTAETCS B TEUEHHE HECKOIBKUX vacos [8, 9].

M3BecTHO, UTO IJIs1 YCKOPEHUS MpoIiecca alleTHIMPOBAHUS TISIITIONO035I U
JIPEBECUHBI HEOOXOAMMO MPOBOAUTH NMPEIBAPUTEIBHYIO aKTUBAIMIO PACTHUTEIb-
Horo matepuana [1]. OnHako 3Ha4YeHHs] SHEPrUM aKTUBALMU B JAHHOM cllydae
COCTaBIISIET Oonee
50 k/lx/Momnb, T.e. TUMHTHUPYIOLIEH CcTajued mpoiiecca SBISCTCS XUMHUYECKast
peakuus. [lomydeHHbIE HAMU Pe3yJbTaThl CBUACTENLCTBYIOT O IPOTEKAHUU PEaK-
WY aleTUIMPOBAHUS IPEATUPOIU30BAHHON APEBECUHBI OCHHBI U COCHBI CMECHIO
yKcycHas kuciota — TuoHwxiopua — TOVYK B auddysnonHoit odracty.

Takum 00pa3oM, U3yueHUEe KMHETUKU 00pa0OTKU MPEATUAPOIU30BAHHOMN
JIPEBECUHBl OCHHBI M COCHBI CMECBIO YKCYCHAsl KHCJIOTa — TUOHWIXJIOPUA —
TOVYK mokaseiBaet, uto 3amerienne OH-rpymnmn Ha aneTHIbHBIE KOJTHYECTBEHHO
MPOUCXOAUT B TCUCHHE MEPBLIX 7/ MUH. BhIUKCICHHBIC TT0 YPaBHEHUIO 3HAUCHUS
SHEPrUil  aKTHBAIIMM  CBHJETEILCTBYET O AUPPY3MOHHO-TUMUTHPYEMOM
npouecce.
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TEXHUYECKUH YHUBEPCUTET

Hocrynuna 19.01.04

V.G. Shabalin, M.M. Chemeris, V.V. Konshin
Some Kinetic Regularities of Wood Acylation by Acetic Acid
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in Presence of Thionyl Chloride in Trifluoroacetic Acid Medium

It's been found out that reaction of aspen and pine wood acylation by a system of acetic
acid - thionyl chloride - trifluoroacetic acid takes place in the diffusion region.
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/1. ®. Kupunnos

Kupunnos Jmutpuii ®enoposuy poxuicst B 1946 r., okonunn B 1973 r. Cubupckuit
TEXHOJIOTHYECKUI MHCTUTYT, KAHAUJIAT CEIbCKOXO3SHCTBEHHBIX HAYK, HOLCHT Kaden-
pbi necoBoacTBa CHOMPCKOrO rOCYAapCTBEHHOIO TEXHOJIOTMYECKOTO YHHBEPCHTETA.
Nwmeer 6onee S0 neyatHbIX paboT B 00J1aCTH NOACOYKH XBOWHBIX CMOJIOHOCHBIX TIOPO/I.

HNCCIEJOBAHUE BJIMSIHUA CTUMYJIATOPOB
BBIXOJIA ’KUBUIIbI HA CMOJIMHHOI\/'I AIIITAPAT
JIMCTBEHHUIIBI CHUBUPCKOM

W3yueHo BIMSIHAE CTUMYIATOPOB BBIXO/A XKHUBUIIBI (KOPMOBBIE JPOOKH, HATPUEBAS COJIb
2M-4X, KOMIUIEKCHBIH CTHMYJISITOP) Ha KOJINYECTBO MATOJOTUYECKUX CMOJISTHBIX XO0B B
TOAWYHBIX CIOSX JIMCTBEHHHIBI CHOMPCKOW KakK BBINIE Kapbl, TAK U Ha MEXKappOBOM
pEMHe; YCTaHOBJICHA Pa3IMYHas peakiys KaMOusi Ha paHEHUsI TIPH MOJICOYKE JIMCTBEHHH-
bl CHOUPCKOM CO CTUMYJIITOPaMH BBIXO/1a )KUBHIIBL.

Knrouesvie cnosa: JIMCTBCHHHUIIA CI/I6I/IpCKaH, CMOJISTHOM amnmnapar, moaACo4YKa, CTUMYJIATOPBI
BbIXOJa JKUBUIIbI, CMOJIAHBIC XOAbI, Kappa, Me)KKappOBBIfI PEMCHL.

VY OONBIIMHCTBA XBOWHBIX CMOJIOHOCHBIX IIOPOJ JKMBHLA HaXOOUTCS B
CMOJISTHBIX X0J1aX, KOTOPBIE BCTPEYAIOTCS B IPEBECHHE B BEPTUKAIHLHOM U TOPH-
30HTaJIbHOM HarmpaBieHusX. COBOKYITHOCTh BCEX CMOJISTHBIX XOJOB, MO OIpeje-
nenuto JILA. VBaHoBa [3], Ha3bIBaeTCs CHCTEMON CMOJISIHBIX XOJOB, MPEACTaB-
TSIOMIeN co00i cMOII000pa30BaTENFHBIN U BBHIICIUTENLHBIN annapar.

N3ydyenrneM aHATOMHUYECKOTO CTPOEHHS CMOJISHOTO ammapara JHUCTBEH-
HUIIBI €BPONEHCKOM, TMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHULBI JaypCcKoil B pas-
Hble rojbl 3anumanuch A.C. Kazanckuii, H.A. TTonamapes [5], A.H. Illatepauko-
Ba [7], D.U. Anamosuu [1], A.B. Bacunses [2], H.A. Kagounukos [4], B.A. Ma-
HakoB [6] u np.

AHaTOMUYECKOE CTPOEHHE CMOJISHOIO armapara JMCTBEHHUIl HMEEeT
CJIEIYIONTNE OCOOCHHOCTH:

000JIOUKH KJIETOK BBIICIUTENHFHOTO JIHUTENUSI OBICTPO APEBECHEIOT, BbI-
JeNUTEIbHbIE KIETKH TEpSIOT CIOCOOHOCTh aKTMBHO YYacTBOBAaTh B Ipolecce
CMOJIOBBIICTICHNS;

KJIETKH BBICTWJIAIONIEH TAapeHXWMbl MMEIOT OTHOCHUTEIHHO HEOOJbIIre
pa3Mepsl U He 3al0JHSIOT MOJHOCTBIO KaHall CMOJISTHOTO X0A3;

JMCTBEHHUIA UMEET y3KyI0 3a00J0Hb (1...2 ¢M), 4TO yKa3bIBaeT Ha Orpa-
HUYEHHYIO CMOJIOBBIIETUTEIBHYIO CIOCOOHOCTD CMOJISTHBIX XO/I0B JIPEBECHHEI,

B JIpEBECHHE JMCTBEHHUIIBI, B OTJIMYUE OT COCHBI, KeJIpa U €JI, COXPaHs-
I0TCA J)KU3HEIEATENbHbBIE CMOJISTHBIE XO/bI B SApE, XOTA B 3TOM CIy4yae CJIOH JKH-
BBIX KJIETOK HE 00pa3yeT IIOJHOI0 KOJIbId, a JIMIIb YAaCTUYHO BBICTHIIAET KaHAJ
CMOJITHOTO XO71a;
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KpOME BEPTHKAIBHBIX U TOPU30HTAIBHBIX CMOJIOXOJOB, B CMOJISTHOH arl-
mapar JIMCTBEHHHIIBI BXOJSAT CMOJISIHBIE KapMaHbl, OTJIYIIBl 1 METHKOBBIC TPEIIH-
HBI, 3aMIOJTHEHHBIE KUBUIIEH.

Kpome Toro, mpu 0OBIYHO# TIOICOYKE JIMCTBEHHUITBI CHOUPCKOM B TOINY-
HBIX CJI0SIX 3a00JIOHHOHM YacTH JPEBECHHBI 00pa3yeTcst 00JbIOe YHCIO AOTOTHH-
TENBHBIX (MATOJOTMYECKUX) CMOJITHBIX X008 [4]. [Tox Bo3aeiicTBHEM MOACOUKH
¢ XUMHUYECKUM CTUMYJISATOPOM (HaTpueBas coib 2,4-J1) y JTUCTBEHHHUIIBI aayp-
CKOM, B OCHOBHOM, B MO3/IHEH YaCTH rOJAMYHOTO CiI0si oOpasyercs B 1,5 — 2,0 paza
0O0JIbIlIe MMATOJOTHYECKUX CMOJISTHBIX XOJOB 10 CPaBHEHUIO C OOBIYHOMW ITO/ICOY-
Koii [6].

Hamu mocraBieHa 3agada McciaeI0BaTh BIMSHUE TTOACOYKH CO CTHMYJIS-
TopaMu (KOPMOBBIE TPOXKH, HATpueBas coib 2M-4X, KOMIUIEKCHBIA CTUMYJIS-
TOp — KOPMOBBEIE APOACKH + coib 2M-4X) Ha 00pa3oBaHHE MATOIOTHICCKUX
CMOJISTHBIX XOJIOB Y JIEPEBHEB JIMCTBEHHUIIB CUOMPCKON. [[si cpaBHEHHS HCCIie-
JIOBAJIM CMOJISTHOM ammapaT B JIOMOJICOYHBIN MEepUoj] U OICHUBAIU BIIMSHUE HA
HETO OOBIYHOH TOJICOYKH.

C omBITHOTO yYacTKa OBLTH 0TOOpaHBI 00pa3Ihl ApeBecHHBI 360 Momeh-
HBIX JE€PEBbEB JIMCTBEHHUIIB CHOMPCKOi, 13 KOTOphIX 90 nepeBbeB ObLIN 3amoj-
COUYeHBI OOBIYHBIM MeTOoA0M, 90 — ¢ 5 %-M BOJHBIM HACTOEM KOPMOBBIX IPOK-
xkel, 90 — ¢ 1 %-M BoOHBIM pacTBOpoM coiu 2M-4X, Ha ocTaJbHbIE JEPEBbs HA
KappOIIOAHOBKHA HAHOCHJIM KOMIUIEKCHBIM CTUMYJATOP (COCTaB CTHMYJISTOpA:
5 % xopMoBEIX Apoxokeit, 1 % comm 2M-4X, octanpHOoe — Boaa). C KaxkIoro nie-
peBa ObUIO B3STO TO JBa 0o0Opaslia: OJMH HA MEXKappOBOM PEMHE, APYroi Ha
10 cwm BbITIIE Kapphbl.

JlecoBO/ICTBEHHO-TaKCAIMOHHAS XapAaKTEPUCTHUKA OIBITHOTO Yy4YacTKa!
THUI Jieca — JIMCTBEHHUYHUK Pa3HOTPaBHBINA, cocTtaB apeBoctost 10 JI, cpemnwmii
muametp 32 cM, nonaoTa 0,6, kimacc Bo3pacta VI, kiracc 6onurera I1.

OCHOBHBIC TEXHOJIOTHYECKHE TapaMeTPhl, 10 KOTOPHIM TIOJICAYHBAIHACH
OTIBITHBIC JIEPEBbs: May3a B3ABIMKK — 21 NeHb (32 CE30H HAHOCWIM TI0 YEThIpE
KappOTOJHOBKH ), IIAT TIOJHOBKH 5 CM, CITOCO0 TMOJICOYKH — BOCXOIAIIHNA pedpu-
CTBIH, prHA Kappsl 20 cM.

B pesynbraTte uccnenoBaHuii ObIJIO YCTaHOBIICHO, YTO HOpPMaJIbHBIE BEp-
TUKAaJIbHBIE CMOJISTHBIC XO/Ibl Y JINCTBEHHHIIBI CHOMPCKOM B OCHOBHOM (86,5 % oT
o0miero ux 4ucna) GopMHUPYIOTCS B MO3HEH YacTH APEBECUHBI TOAMYHOTO CIIOS
v Ha 10 cM ero [uiMHbI B cpeHeM npuxomurcs 44,2 + 1,68 cmonoxosa (tabum. 1).

IIpuuem, gncio cmonoxooB Ha 10 cM UTMHBI TOAWYHOTO CIIOS y pa3iIfd-
HBIX JepeBbeB Bapbupyercss B Oonmpmmx npeaenax (V = 26,9 %): Bcrpewarorcs
JIepeBhs, KOTOPHIE UMEIOT BCETO 15 CMOJISHBIX XOJIOB, B TO € BpeMsl Y HEKOTO-
pBIX JepeBheB WX HacuuThiBaeTcs 10 100 mT. B pasmudHBIX TOAMYHBIX CIIOSX
CMOJISIHBIE XOJIbI TAKXKE PACTIPOCTPAHEHBI HEPABHOMEPHO.

B mporecce moacoYKu XBOWHBIX CMOJIOHOCHBIX IOPOJ OOJIBIIOE 3HAYE-
HUE UMeeT 00IIas IIIoaab IMOJIOCTEeH, BCKPHIBAEMBIX KaHAJIOB CMOJISHBIX XOJIOB,
gepe3 KOTOPBIE IPOUCXOINUT BBIZICICHUE KUBHUITHL. [l03TOMY HEOOXOMUMO YUIHTHI-
BaTb YCIOBUS, ONPECISIONINE, TaK Ha3bIBAEMYIO I'YCTOTY CMOJISIHBIX XOJOB, T. €.
WX YHUCIIO HA eIMHUILY TUTOIIAIN TIOTIEPEYHOT0 CeYeHus cTBoja. Hamu ycraHOB-
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Tab6nuna 1
CraTucTHyecKasi XapaKTepHCTHKA CMOJISIHOTO aNapaTa JHCTBEeHHHIbI CHOMPCKOi
B /IONOICOYHBIN Mepuos

IToxazarenu xEtm o V, % P, % t

Yucmo CMOJISHBIX XO0B, IIIT:
BEPTUKaJIbHBIX Ha 10 cM AJTMHBI

TOIMYHOTO CJIOS 433+1,68| 11,9 26,9 3,8 26,3
Ha 1 om? MOTIEPEYHOro cpe3a
JIPEBECHUHBI 103,2+1,29| 9,16 8,8 1,24 80,9
JnameTp BepTUKaJIbHBIX
CMOJISIHBIX XOJI0B, MKM 82,8+2,01| 14,3 17,3 2,42 41,2
[[upuHa rOAUIHOTO €05, MM 0,42 +£0,01 0,1 23,8 2,4 42,0

I[IpumedaHue. M — OCHOBHas OMMOKA CPEIHETO X 3HAYECHUsS; G — CpelrHee
KBaJlpaTU4HOE OTKJIOHeHue; V — koaddunueHT Bapuauu; P — TOYHOCTH ombiTa; t — 10C-
TOBEPHOCTH CPETHETO 3HAUCHUS.

TabOnuma 2
Yuces10 1 pa3Mepbl BEPTHKAJIbHBIX CMOJIOX0/10B Y JIUCTBEHHHUIIbI
cUOUPCKOIl B 3aBUCUMOCTH OT THIIA Jieca U Kjacca OoHUTeTa

Tun Yucno cMoI0X0A0B Juametp
JIMCTBEHHUYHMKA, Ha 10 cM JUIMHBI TO- | CMOJIOXOJOB,
KJ1acc 60HI/ITeTa JUYHOT'O CJIOA, IIT. MKM
PasnotpasHsrii, |1 442 82,8
Bpycununo-pazHorpasHsbli, |11 35,7 65,4
BpycHuaHOo-3e1eHOMONIHEIH, |V 22,3 60,2
3enenomonnsii, 111 21,4 58,6

JIEHO, YTO Y JIMCTBEHHUIIBI CHOMPCKOW YHMCIIO CMOJITHBIX XOJI0B Ha 1 cM? Tome-
peuHOro ceueHus cTBosia B cpearemM coctasisier (103,2 + 1,29) mir.

BakneimnM mokazaTeeM B OIEHKE CMOJIOOOpa3yIoIIero ammapara
XBOMHBIX CMOJIOHOCHBIX TIOPOJ SIBIISIIOTCSI TAKXKE M JUaMETPhl cMoJioxooB. Ilo
HaIllUM HAOJIOICHUSM y JIMCTBEHHUIIBI CHOMPCKON JMaMETPbl BEPTHKAIBHBIX
CMOJISTHBIX XOJIOB B TOAWYHBIX CIIOSIX KaK OJHOTO M TOTO K€ JepeBa, TaK M pas-
JNYHBIX JIEPEBHEB MMEIOT CyIIecTBeHHBIE KojeOanus. Koaddumment Bapranuu
V = 17,3 % cBUAETENBCTBYET O 3HAYUTEIHHON W3MEHYMBOCTH JUAMETPa XOI0B Y
MOJEJIBHBIX JE€PEBbEB ATOro pana: oT 45 no 118 Mkm. B cpeanem 3ToT mokasa-
Tenb cocrasisier (82,8 + 2,01) mxwm.

Uwcno u pa3Mepsl HOPMAITBHBIX BEPTHKAIBHBIX CMOJISTHBIX XOJIOB Y JIUCT-
BCHHHIIBI CHOUPCKOM 3aBUCAT OT yCIIOBHI NMPOW3PACTAHMS M MPOU3BOIUTEIHHO-
CTH APEBOCTOs (Tab. 2).

Tax, Ha 10 cM IIWHBI TOJWUYHOTO CJIOS y JIMCTBEHHUIIBI CHOMPCKOM
Il kmacca 6onMTETA, TPOM3pACTAIONIEH B JINCTBEHHHYHUKE Pa3HOTPABHOM, YHCIIO
HOPMAJILHBIX BEPTUKAIBHBIX CMOJISTHBIX XOJIOB C TUaMeTpoM 82,8 MKM COCTaBIIsI-
et 44,2 mir. B nuctBennnuHuke 3enenomorntHoM |1l knacca Oonutera y TMCTBEH-
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HUIIBI Ha TaKOH ke JIIuHE ToaudHoro cios dhopmupyercs 21,4 cmoioxona aua-
meTpoM 58,6 MkM. IlprueM y TUCTBEHHHIIBI CHOMPCKON HAMOOIBLINM H3MEHEHH-
SIM, B 3aBUCHMOCTH OT THIIA Jieca U Kilacca OOHHUTETA, TIOJBEPIKEHO YUCIIO CMOJIO-
X0JI0B. JIMaMeTphl CMOJISTHBIX XOJI0B U3MEHSIOTCSI B MEHBIIICH CTEIIEHH, B OCHOB-
HOM Ha UX pa3Mepbl BIHSET THII Jieca (Talu. 2).

ITox neiicTBHEeM MOICOYHBIX paHEHHH KaMOWH XBOWHBIX CMOJIOHOCHBIX
JIEpPEeBbEB pearupyer o0pa3oBaHWEM TOAMYHOTO KOJBIA C OONBITNM KOJINIECTBOM
MATOJOTHYECKUX CMOJIIHBIX X010B. OOpa3oBaHUE TaKUX CMOJIOXOJOB, MO MHE-
uuro JI.A. MBaHoBa [3], sBsiercs ciennpUUecKoi peakipell kaMOHamIbHbIX Kiie-
TOK Ha MOBPEX/IAIOIIEe BO3IEHCTBIE U CITY>KUT JJIS 3aIIHUTHI JepeBa.

Pe3ynpTaThl HalUX HCCIENOBaHUM MOKa3bIBAIOT, UYTO MOJ JAEHCTBUEM
Pa3IUYHBIX BUJIOB MOJCOYKH B TOAMYHBIX CIOSX 3a00JIOHHOW YacTH JIMCTBECHHU-
1[I CHOMPCKOW 00pa3zyeTcsi 3HAYUTENFHOE KOJIMYECTBO MATOJIOTHIECKAX CMOIIS-
HBIX X0/0B (Tab. 3).

Tak, mpu OOBIYHOM TOJCOYKE YHCIO TPABMATHUECKUX CMOJISHBIX XOJIOB
HEMOCPEICTBEHHO HaJ KappoW MpeBbIIIAeT YMciIo HOpMaibHBIX B 4,0 pasa, npu
MOJICOYKE C KOPMOBBIMH JPOXKaMHu — B 5,2 paza, mpu nojcouke ¢ 2M-4X — B
5,8 paza, mpu NMojicCOUKe ¢ KOMIIJIEKCHBIM CTUMYJISATOpoM — B 7,8 pasa. [Ipusenen-
HBIC B Ta0J. 3 aHHBIE CBUIECTEIHCTBYIOT O Pa3IMYHON peakIiyu KaMOus Ha MOJ-
COYHOE paHeHHe KaK MpH OOBIYHOW TOJCOYKE, TaK M CO CTUMYJISITOPaMHU BBIXOJA
kuBHIBL. ClenyeT OTMETUTh, YTO HAWOOJbBIIEee YHCIIO MATOJIOTHIECKUX CMOJIS-
HBIX XOJIOB (HE3aBHUCHMO OT BHJA IOJCOYKH) 00pa3yercs MOCje MEepPBOro roja
nojicouku. [IprueM Ha ydacTke, MpUMBIKaroneM K kappe (Ha 10 cM Bbiie ee), B
OJTHOM W TOM JK€ TOJIWYHOM CJIO€ HaOmromaeTcsi oOpa3oBaHWE NIBYX, a MHOTIA U
TPEX CIUIOMIHBIX IETIOYEK U3 TPABMATHUYECKUX CMOJISTHBIX X0/0B. IlepBas memou-
Ka CMOJIOXOJIOB OTKJIQJIbIBACTCSl B Havalie CJOS PaHHEH IpEeBECHHBI, BTOpas — Ha
TpaHUIle paHHEH U MO3/THEH YacTH TOAWYHOTO KOJbIIA, KOT/Ia HET TPEThEH 1ernoy-
ku. Ha BTOpO#t TO TOICOUKH, T. €. B MOCICTYIONINX TOAUIHBIX CIIOSIX, TTATOJIOTH-
YECKUE CMOJISIHBIE XOJbI, KaK MPaBUIO, OTKIAIBIBAIOTCS B BUJE OJTHOM LIETIOYKH.

Tabnuma 3
CoOoTHOIIIEHHE HOPMAJILHBIX H MATOJOTHYEeCKHUX CMOJISIHBIX X0/I0B Y JIUCTBEHHULbI
CHOMPCKOI MPU PA3TMUYHBIX BUAAX MOACOUKH

Yucito CMOISHBIX X0O0B KpaTHOCTb
Honcqua Ha 10 cm JUIMHBI TOJUYHOI'O CJIOA, HIT. IaTOJIOrH4CCKHUX, YBEIINMYCHUA
J10 TIOJICOYKH noce moAcoukr | % OT JOMOJCOYHOTO
OO0bIuHas 52,5/53,0 208,0/66,5 396,0/125,4 4,0/1,2
C npuMeHeHneM
CTUMYJISITOpA:
KOPMOBBIX
JIPOSOKEH 44 5/45,0 231,5/64,5 520,2/143,3 5,2/1,4
comu 2M-4X 52,0/55,0 302,5/102,5 581,7/186,4 5,8/1,9
KOMILUIEKCHOTO 47,0/46,0 366,6/110,4 780,0/240,0 7,8/2,4

I[Mpumeuanue: B uucnurene mpuBelCHBI JaHHBIC IS 00Pas3IOB JAPCBECHHBI,
B3sTHIX Ha 10 cM BBbIIIE KOPHI, B 3HAMEHATENIE — HA MEKKapPOBOM PEMHE.
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[Ipu 3TOM KX YKCIIO TPONOIDKAET YBEIUIUBATHCS 110 CPAaBHEHUIO C HOPMAIBHBIMU
CMOJIOXOJJaMH, HO MOCTOSIHHO OCTAaeTCsl HUXKe YPOBHS mepBoro roja. Ha tperui
TOJ] YHCIIO TIATOJIOTHYECKIX CMOJIOXO/IOB CHM)KAETCS U IOXOIUT A0 YHCIEHHOCTH
HOPMAJIbHBIX.

Brusaue pa3audHbIX BUIOB MOJCOYKH Ha 00pa30BaHUE MATOJIOTHYECKUX
CMOJISTHBIX XOJI0B PacIpOCTPaHsIEeTCs U 10 MepuMeTpy JepeBa. [Ipu atom kamOuit
Ha MEXKappOBOM pEeMHE pearupyeT Ha IOACOYKY CO CTUMYJISTOpPaMH BBIXOJA
JKUBHIIBI B OOJIBIICH CTEIIEHH, YeM P OOBIYHOM MoJIcoUKe. Tak, y AepeBbeB, 3a-
ITOJICOYEHHBIX 0€3 XMMHUYECKOTO BO3JICHCTBHS, YHCIIO MATOJOTHUSCKAX CMOJISTHBIX
XOJIOB MPEBBIIIAET YUCIIO HOPMaIbHBIX XOJ0B B JIOTIOJCOYHBIN niepuoa B 1,2 pasa,
IIpH ACWCTBUU KOPMOBBIX JApoxker — B 1,4 pasa, mpu momcouke ¢ 2M-4X — B
1,9 paza, mpu NOJACOYKE C KOMIIJIEKCHBIM CTUMYJIATOpOoM — B 2,4 pa3za. [locnennuit
ITOKa3aTeNlb OKA3aJICsA B JIBa pasa BhIIIE, YeM MpH oObrgHON mojcouke. [lomyden-
HOE Pa3Indre CBHIETEILCTBYET O TOM, 4TO cOJib 2M-4X 1, 0cOOEHHO, KOMILIECKC-
HBIM CTUMYJISATOP BO3AECUCTBYIOT HE JIOKAJIBHO, @ HA BECh JPEBECHBIN OpPTaHU3M.
OTO B KaKOW-TO Mepe yKa3bIBaeT Ha TO, YTO (PU3UOJOTHIECKH aKTHBHBIE BEIIECT-
Ba TUIA HATPUEBOH conn 2M-4X B KOMILIEKCE C OMOIOTHUSCKHM CTUMYJISTOPOM
(KOpMOBBIE IPOKIKH) SIBIAIOTCS CTUMYJIATOPAMH CMOJIO00OPa30BaHUS.

Takum 00pa3oM, CMOJISTHOU ammapar JepeBbeB TUCTBEHHUIILI CHOUPCKOH,
3aI0ICOYEHHBIX CO CTUMYJISITOPAMH BBIXOJA JKUBHUIIBL, 3HAYUTEIHFHO OTINYAETCS
OT HE3aIOJICOYEHHBIX M 3aII0/ICOYCHHBIX OOBIYHBIM METO/IOM JEPEBHEB KOINYECT-
BOM CMOJISTHBIX XOJIOB.
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D.F. Kirillov
Investigation of Stimulating Agents’ Influence of Gum Yield
on Resin Apparatus of Siberian Larch

Influence of gum vyield stimulators (feed yeast, natrium salt 2M-4X, complex
stimulator) on the quantity of pathological gum steps in the annual rings of Siberian larch
has been studied both over streak and on inter-streak belt; various reaction of cambium on
wounds at tapping Siberain larch with stimulators of gum yield has been set.
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YK 676.1.023.1

A.M. Kpaosnces

KpsoxkeB Anatonuit MakcumoBud poauicst B 1949 r., okonunn B 1972 r. Jlenunrpan-
CKYIO JIECOTEXHHYECKYIO aKaJeMHUIO, KaHIUIAT XUMHUYECKIX HayK, HAYAILHUK OTHAeNa
JMPEKLUH MPOU3BOJCTBCHHBIX MHBECTULMH M COBEPIICHCTBOBaHUs TexHosxorun 3A0
«Wnum IMann Durepnpaiiz». Mimeer okoso 60 meyaTHBIX TPYAOB B 00JIACTH TEXHOIO-
THU HOJIyYSHUS LEJITI0NIO3HBIX M0y (haOpHKaTOB Pa3IMIHOTO HA3HAUCHUS.

MEXAHOXUMUWYECKOE BO3JIENCTBHUE
HA TEXHUYECKY1IO HEJLIIOJIO3Y JJIs1 UTHTEH-
CUDOPUKAIUU TEXHOJOI'MYECKUX MPOLECCOB

Ha ocHose TCOPECTUUCCKUX HpeI[CTaBJ'IeHI/Iﬁ 000CHOBaHAa BO3MOXHOCTh I/IHTeHCI/I(l)I/IKaIII/II/I
MacCOOOMEHHBIX IPpOHEeCCOB 3a CYHCT MCXAHUYCCKOT'O BO3,Z[61710TBI/I$I Ha OCJUIFOJI0O3HOC BO-
JIOKHO METOAaMH HNPOTHUpPAHUA WK MPOJAABIMBAHUA YCPE3 OTBCPCTHA KAK IPU oTOenKe
LEJUTKOJIO3bI, HAIPUMEDP HNEPOKCUAOM BOAOPOJAA, TaK U IPU MOATOTOBKEC MAKYJIATyPHOT'O
BOJIOKHA.

Kniouegvle crosa: NEIITION03HOE BOJOKHO, BTOPUYHOE BOJIOKHO, BOJIOKHHCTAs CyCIICH3HS,
MEXaHUYECKOe BO3JIEUCTBHE, OTOEKA, TIEPOKCH] BOJOPOIa, KHHETHKA.

B 80-x romax mpouULIOTr0 CTOJIETHS HPOLECCHl OTOENKH ILEJUTION03bl U
MOJITOTOBKM MAaKyJIaTypHOTO BOJIOKHA OBLITM MHTEHCH(DHUIMPOBAHBI 332 CUET pa3-
paboOTKM ¥ BHEOPEHWS HACOCOB W CMECHTENIEH, YTO MO3BOJIMIIO TOBBICHTH KOH-
HeHTpaluio o0padaTeiBaeMoi memtono3si ¢ 3 ... 5 10 10 ... 15 %. B HacTosmee
BpeMs TEXHUYECKO OCHOBOM ISl JalbHEHIIEro COBEPIICHCTBOBAHMS POU3BO-
CTBa LIEJUTIOJNIO3HBIX MONIYy()adpUKaTOB MOXXET CTaTh BHEAPEHHE BHICOKOI(D(EK-
TUBHOTO TIPOMBIBHOTO OOOPYZOBaHUS, B KOTOPOM IIEJUTIONO3a JUIA JajbHeHmeit
nepepaboTKu 00e3BoXkuBaeTcs 10 KoHueHTpaumu 30 % u Oonee.

BonokaucTeiii monyhabpukart, morydaeMblid PH CyITLGOUTHON HITH CYIIb-
(baTHOM BapKe pacTHTEIBHOTO CBHIPHs, HA3bIBACTCS TEXHUYECKOW IEIITI0I030i1. B
3aBUCHUMOCTH OT CII0c00a BAapKH TEXHUYECKas LEIUTI0NI03a Pa3iIMyaeTcsi CBOMMHU
CBOWCTBaMH, B YaCTHOCTH BEJIMYMHOM YJEIbHON NOBEPXHOCTH, KOTOpasi BKIIOYa-
€T KaK BHEIIHIOI, TaK U BHYTPEHHIOIO MOBEPXHOCTHb BOJIOKHA. Ilox BHyTpeHHEH
MOBEPXHOCTHIO TTOHUMAIOT CYMMAapHYIO ITOBEPXHOCTh BCEX MOP M KalHWJUIIPOB B
BOJIOKHE.

Texuuyeckas LEJUTI0NI03a [IOCTYNAeT Ha 00pabOTKy B BUAE BOJIOKHUCTOM
CYyCIIEH3WH, KOTOpasi MpeCTaBIseT cO00H HEMpephIBHYIO CETKY BOJIOKOH, 00Ia-
JAIOIIYI0 CTPYKTYPOH M MPOYHOCTHIO. Pacripenienenre BOJOKOH B CETKE CyCIEH-
3UM HUKOT'JIa HE SIBJISIETCS] OAHOPOIHBIM, JIOKAJIbHBIE X CKOIUICHUSI 00Pa3yIoT TaK
HazbIBaeMble (DIIOKYINbI, KOTOPHIE B JBMKYIIEWCS CYCIIEH3WH BeAyT cels Kak ca-
MOCTOSITENTbHBIE OOBEKTHl. UeM BBIIIE KOHICHTPAMsl CYCIIEH3WH, TeM OoJblie
MIPOYHOCTh U HEOJHOPOJHOCTh CETKM BOJIOKOH. B amanazoHe BbICOKOM KOHIIEH-
Tpauu (25 ... 40 %) MeHsieTcs XapakTep MacCHON CyCHEH3HMH, KOTOpas U3 BOJIO-
KOH B XHUAKOH (pa3ze CTAaHOBHUTCS CETKOW BIAKHBIX BOJIOKOH B ra3oBoi ¢aze. Ta-
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KyI0 Tpex¢a3Hyio cucTeMy OOBIYHO pacCMAaTPHBAIOT KaK MOPHUCTYIO CPEdy, Mpo-
HHULaeMyto 1uis Taza. Ilpu 3ToM dunbTpamus raza yepes ceTKy BOJOKOH OCYyIIEeCT-
BJISIETCS] 3HAUMTENBHO JIer4e, YeM uepe3 (QIIoKyiIbl. OTO BUJHO 10 Pa3IMYHOH Be-
JUYMHE «A3POJMHAMUYECKON» yIE€IbHOW MOBEPXHOCTHU, ONPEAEICHHON METOAOM
dunsTpamuy Bo3myxa. Tak, ams GIOKYI CycreH3HH 3To mopsaka 50 mM%/kr, Toraa
KaK JIIs HHIMBHIYaIbHBIX BOJOKOH B 20 pa3 Bbiire — npuMepso 1000 m%/xr [16].
TTopucTocTh €10l MACCHOM CYyCIIEH3UH BBICOKOW KOHIIEHTpAIlMK HE OJIMHAKOBA I10
ero BeicoTe. [lo Mepe ynaneHus OT CBOOOAHOW MOBEPXHOCTH B IIyOb CIOS TO-
PHCTOCTh €0 YMEHBIIAETCd W Ha ONpEeACTIeHHOW ITyOMHE CTaHOBHUTCS paBHON
HYJIIO.

C touku 3penus nudy3noHHON KHHETHKH MPOLecc 00padOTKH LETo-
JI03bI XUMUUYECKUMH peareHTaMu MOXeT MpoTekarh [12, 18] Bo BHewIHe- U BHYT-
puanddhy3MOHHOW WM KHHETHIECKOW oOmacTsax. Bo BHemHeanbHy3HOHHOW 00-
JacTh HanboJiee MEAJICHHOM CTaaned Ipolecca SBJSEeTCA IBIKEHHE pearcHra
WIN TIPOAYKTOB PEAKIUH B 00bEME KHUIKOCTH, OKPYKAIOIIEH BOJOKHO, BO BHYT-
punudy3roHHON 001aCTH — ABMKEHUE peareHTa U NpoIyKTOB Peaky B opax
U KaoWUIIpax BHYTPU BOJIOKHA, B KMHETHYECKOH 00JIaCTH — XUMHUYECKOE B3au-
MOJEHCTBUE pearcHTa ¢ ()parMeHTaMH OCTaTOYHOI'O JIMTHWHA Ha BHEUIHEH M
BHYTPEHHEH MMOBEPXHOCTSX LEJUIIOJIO3HBIX BOJOKOH. OTOENKA LEIUTIONO03bI MOXKET
MpPOTEeKaTh B JIFOOOH M3 MEPEeUHCICHHBIX 00JacTei, W 3TO 3aBHCHUT OT yCJIOBHU
MIPOBEACHUSA TIPOLlecca: KOHLIEHTPAIIMN CYCIIEH3UH, BIIa XUMHYECKOTO peareHTa
Y TUIPOAMHAMHYECKOTO PEKUMa B PEaKIIMOHHOH 30HE.

UzBecTHO, 4TO mpeonosieHHe BHeMHEAU(P(Y3MOHHBIX CONMPOTHUBICHUI
OCYIIECTBIISIETCA TIPY TIOMOIIM TIEPEMEITUBAHUS, [[ETbI0 KOTOPOTO SBISETCS yCT-
paHeHHEe HEeOJHOPOJHOCTH paclpeseieHns XUMHUECKUX PeareHTOB B pPeaKlMOH-
HOH CHCTEME.

st onrcaHusi HEOAHOPOIHOCTEH paclpeeNeHs] peareHTa UCIIONb3YI0T
Tpu Macmitaba [14]: MaKpOHEOJHOPOJIHOCTH C pa3MepaMH, COMOCTABUMBIMU C
pasMepamH amnmnapara; HEOJHOPOJHOCTH B MacliTabe BOJIOKHA C pa3MepaMi Io-
psiiKa pa3MepoB BOJIOKOH M (IOKYJI; MUKPOHEOAHOPOJHOCTH, Pa3Mepbl KOTOPBIX
COIOCTaBHUMEI C pa3MepaMHu MOp M KalMIUIIPOB BHYTPU BOJIOKHA.

MaxkpoHEeOTHOPOJHOCTH MPAKTUYECKH HE BO3ZHUKAIOT MPH MPaBHILHOM
BHIOOpE TOUKH BBOJIa PEarceHTOB B IMOTOK MACCHOM cycnen3uu. HeogHoponHocTH
B MaciuTaOe BOJIOKHA YCTPAHSIOTCS IIPU IMOMOIIN JOCTAaTOYHO MHTEHCHUBHOTIO Iie-
pememnBanus cycnensuu. [lonHoe ycTpaHeHne HEOAHOPOAHOCTEH B Maciurade
BOJIOKHA O3HAYaeT, YTO KOHLEHTPAIMs PEarcHTOB M MPOIYKTOB PEaKkIHMU OAMHA-
KOBa BO BCEM 00BEME KMIKOCTH, OKpPY’Karolleil BOJIOKHO, BKIIIOYasi €ro MOBEPX-
HOCTh. 3aTpaThl SHEPTUU CYUIECTBCHHO 3aBHCAT OT KOHICHTPAIMH CYCIICH3WH,
MOCKOJIbKY YeM BBIIIC KOHIEHTPALUs, TeM NpPOYHEe CeTKa BOJOKOH, KOTOpas
JOJKHA OBITH paspylleHa IpH epeMeIINBaHNU.

g mepememMBaHus EIJUTIOIO3HON CYCIIEH3UH CpeIHEll KOHICHTPAIlHH,
B YaCTHOCTH C KHCIIOPOJOM, CO3JIaHbl CHElUAIbHBIE CMECHTENN, 00eCIeurnBalo-
e MOJTHOE Pa3pyLICHHE CETKH BOJIOKOH M NMPHUBEICHHE CYCIIEH3UH B IICEBIO-
OKIDKEHHOE COCTOSIHME, B KOTOPOM OHa 00JaZaeT CBOMCTBAMHM HBIOTOHOBCKOM
xuakoctu. Coznaercs TypOyJIEHTHBINH PEXUM T€UEHUs], BEIMUUHA TypOyJIEHTHBIX
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ITyJIbCAIII KOTOPOTO MMEET OJNHAKOBBIN MOPSAJOK C BEIMYHMHOMN BOJIOKOH U (hi1o-
Kyn. bmaromaps sToMmy nocTHraercsi TOHKOE IHCIEPIHPOBaHHE Ia3000pa3HOro
KHCJIOPOJla M €ro OJHOPOIHOE PACIpENeNeHHE B XHUIKOCTH, OKPYXKAIOIIEH BO-
JIOKHO.

[Ipu nporexkanuu npouecca BO BHYTPHANPPY3UOHHON 00JIACTH TIEPEHOC
peareHToB U NPOAYKTOB PEaKIUU IIPOUCXOIUT 3a CUET MOJIEKYIsipHON Anddy3un,
00yCJIOBIEHHON I'paJie€HTOM KOHLEHTPAaLUU B MOpax M KamWwuIIpax BOJIOKHA,
pa3Mep KOTOPBIX U ABISAETCS MEPOil HEOTHOPOIHOCTH paclpeieieHHsI PeareHToB
B MuKpomacmTade. M3 xuakoctu Bech Ou(Qy3uOHHBIA NOTOK MPOXOIUT 4Yepe3
BHEIIHIOIO [TOBEPXHOCTh BOJIOKHA. 1loaTOMy BenWuuHA BHEIIHEH MOBEPXHOCTU
TaKXKe SBIIAETCS (PaKTOPOM, BIHUAIONINM Ha KOHEYHYIO CKOPOCTH TpoIiecca.

B pa6ore [11] ucnonb3oBanu i OTOEIKU LEJUTIOI03Y C pa3IMyHON cTe-
neHbpto nomosia. CTeneHsp oMoJia YBEIUIUBAIN 10 TEX I0P, IOKA HHTCHCUBHOCTh
MIOTJIONICHNSI OTOENMMBAIOIIETO peareHTa He IepecTaBaja M3MEHSAThCS. JTO CO-
CTOSTHHE CUMTAJM MOKa3aTeieM NpeooeHus] BHYTPUAN(PHY3HOHHBIX CONPOTHUB-
JICHUH ¥ mepexoja mporecca OTOETIKH B KHHETUYECKYIO 00JIacTb. DKCIEPUMEHT
[11], mokasaj, 9TO B 5TOM CIIydae CKOPOCTH MPOIECCa OTOETKH LEIIIIOIO3EI BBIIIIE
Ha 15 ... 30 %, a yaenpHBINA pacxoj peareHToB Hibke Ha 15 ... 50 %. [lonyyen-
HBbIE JaHHBIE MOXKHO OOBSCHHUTH TE€M, YTO B PE3yJIbTaTre pa3Moja 3HauuTeIbHas
J0JIs1 BHYTPEHHEH MMOBEPXHOCTH BOJIOKOH CTaja BHELIHEH M MECTa IUCIOKaLUU
OCTaTOYHOIO JINTHWHA, PaHEee HAaXOJAIIMeCS B MOpax M KalmwuIIpaxX, OKa3allUuCh
Ha BHEIIHEW MOBEPXHOCTH 0oJjiee TOCTYIHBIMH ISl peareHToB. [Ipu 3ToM oTCyT-
ctByeT Audy3ust peareHToB B 00beMe Mop U KamwUIsIpOB BOJOKHA, U, CIEA0Ba-
TEJBHO, COKPAIIAETCS X PAcXoJ] Ha MOOOYHBIE PEAKINU C YK€ PACTBOPEHHBIMHU
(parMeHTaMy OCTAaTOYHOTO JUTHUHA, TU(PPYHAUPYIOMIUMHI B IPOTUBOIIOIOKHOM
HaTpaBJICHHUH.

W3BecTHO, 4TO NpU OTCYTCTBUM BHEIHEAN(D()Y3HOHHBIX CONPOTUBICHUH
MIPOIIECC OCYMIECTBISIETCS BO BHYTpUAN(D(PY3nOHHON 00IacTH TOIBKO TOT/A, KO-
raa quddysus B mopax M Kamwuisipax BHYTPU BOJIOKHA MPOTEKAET MEAJICHHEE
XMMUYECKOH Peaky Ha UX MOBEPXHOCTU. B NpOTHBHOM ciydae cKOpPOCTh Mpo-
recca OyIeT OMPeaeNAThCS CKOPOCTBI0 XUMHYECKOW PEAKIIHH.

B pabore [13] npoBenena ouenka auddy3ur HOHOB BO BHYTPEHHUH 00b-
€M BOJIOKHA IO 3JIEKTPONPOBOAHOCTH. DKCIEPUMEHTANIBHO HAWJEHHOE 3HAUYEHUE
3JIEKTPOIPOBOAHOCTH BOJOKHA COCTaBHMJIO OK0JO 50 % OT COOTBETCTBYIOIIETO
3Ha4YeHUs B 00bEMe JKUJIKOCTU. JJaHHbIEe MOKa3bIBAIOT, YTO KOHICHTPALIUS aHUOHA
nepokcuaa 1 pH Bo BHyTpeHHEM 00beMe BOJIOKHA CYLIECTBEHHO HHMXKE ITOKa3aTe-
nel BHe BojokHA. IlockonbKy paBHOBECHasi KOHLIEHTpALMs HOHOB, KaKk ObUIO ycC-
TaHOBJIeHO [13], mocTHTaeTcs B TeUeHNE HECKOJIBKUX MUHYT, TO 3TO HENB3S 00b-
SICHUTh TU(PQPY3UOHHBIMU CONPOTHBICHUSAMHU. OOBICHEHHE 3TOMY SIBJICHHUIO
MIPEUIOKIIIM HAa OCHOBE aJCOPOLIMOHHON KMHETHKH, IO KOTOPOH Haliomaemasi
Pa3HOCTH KOHIIEHTpAIMi 00ycIoBiIeHa aJcopOIviel aHNOHA TTEPOKCH 1A Ha BHEII-
HEll ¥ BHYTpPEHHEW MOBEPXHOCTSX BOJOKHA. OOpa3oBaBIIUICS aJICOPOIIMOHHBIN
CJION MNpENSTCTBYET NMPOHUKHOBEHHIO OJHOMMEHHOIO MOHAa K BHYTpPEHHEH IO-
BEPXHOCTHU M SIBIACTCS] MPUYMHON TOpMOKeHHUs mpouecca otoenku. Kpome Toro,
aBTOpHI [13] MPEeAmoNIOKUIN, YTO CKOPOCTh OTOENKH TakKe CHUXKACTCS W3-3a
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MIPOTPECCUPYIOIMIETO YAAJNEHUsI C TOBEPXHOCTH BOJIOKHA aJICOPOMPOBAHHOTO
aHWOHA TUAPOIEPOKCH]IA BCIEACTBUE POCTa COJCPXKAHMS KHUCIBIX TPyMII, 00pa-
3YIOIUXCS B PE3yIbTaTe pEaKIni.

TlepememBanue UEUIIOIO3HBIX CYCIIEH3UH HU3KOW M CpellHe KOHIIEH-
TpallMy ¢ pacTBOPOM OTOENIMBAIOIIUX PEAareHTOB MO3BOJSAET YCTPAHUTH HEOJHO-
POTHOCTH B MacliTabe BOJOKHA, HO HE MOXKET BO3/ICHCTBOBATh HEMIOCPEICTBEHHO
Ha TPOIECCHl MAacCOMepeHoca B Mopax M Kamuuisipax BHyTpH BosiokHa [3]. Bos-
MOJKHOCTh BO3EHCTBUSI HA MacCONEPEHOC BHYTPH BOJIOKHA MOSABISAETCS MpHU 00-
pabOoTKe MEIUTIONIO3HBIX CYCIICH3M BRICOKOH KOHIICHTPAIIUH.

3aMeTHOe YIyUIIeHHe KadecTBa IEJUTIONIO3bI, OTOSICHHON MPH BBHICOKOM
KOHIICHTPAIlUH MacChl, © SKOHOMHUSI XMMHKAaTOB OTMEUEHBI €Ile B Hadaje Ipo-
nioro Beka. Tak, B 1921 1. ObII CKOHCTPYHPOBaH TOPU3OHTANBHBINA OTOENINBAIO-
it anmapat Bonbda meproandeckoro nedcTBHS, B KOTOPOM C TIOMOIIBIO IITHEK-
mpecca TMOBBIIIAIach KOHIEHTpaIus Macchl ot 15 10 25 % [10]. Tpusauumn mepe-
MEIIMBAaHUS B IAaHHOM ammapaTe OblJI OCHOBaH Ha MEPUOJAUYSCKOM CHABIMBAHUU
MaccChl, KOTOPOE MPUBOJIUIIO K OTXKHUMY peareHTa, a ¢ MpeKpalieHUueM IeHCTBUS
JIaBJICHUS >KUJIKUM pearcHT BHOBBb moruomanca maccol. Ha mpoTspkeHun Bcero
0TOETLHOTO MpoLiecca B YCIOBUAX HENPEPHIBHOTO IMEPEMEIINBAHMS POUCXOTUIIA
MIOCTOSIHHASA IMPKYJISIHA peareHta. KpoMe Toro, oTMedasnoch IMOJIOKHUTEIbHOE
BO3/ICHICTBHE TPEHHS BOJIOKOH B Macce BHICOKOHW KOHIICHTpAIlMH Ha KauecTBO Oe-
JeHON 1eyutronio3el. [1o pa3HBIM OIlEHKaM SKOHOMHS XMMHKATOB MOXET COCTa-
BUTH 0K0J10 20 % [15, 17]. Ilpu oarHAKOBOM pacxojie MepoKCHIa BOJOPOAA €ro
Cpe/IHssl KOHIICHTPAIUs B BOJIOKHUCTOM CYyCIICH3HMH C KOHIIeHTpanuei 25 % Oyner
B 3 pasa BBIIIE, YeM B CyCTIeH3UH ¢ KoHTeHTparmei 10 %.

Or6enka MeNTioa036l IPU BRICOKOW KOHIIEHTPAIMM MacChl, Kak U B CITy-
Yyae CyCIIEH3UH CpeHel KOHLEHTPAlUH, IOTpeOyeT pa3pyLIeHHsI CETKH BOJIOKOH
1 BO30YXK/IEHUS ABMKEHUS )KUIKOH a3kl OTHOCUTEIHFHO IMMOBEPXHOCTEHN BOJIOKOH.
JloGuTBCS 3TOTO 3a CUET MCEBAO0KMKEHHUS MacChl BEICOKON KOHIICHTPAINH, OYe-
BHUJIHO, HEBO3MOXHO. llepemelnivBaHue MpU BBHICOKOM KOHIICHTPALUA MOXKHO
OCYIIECTBUTH ITyTEM MEXaHHUYECKOTO JMCIIEPTUPOBAHUS CETKU HA OTACIbHBIE BO-
JIOKHA WJIM CO3/IaHUS YCJIOBUH, MPH KOTOPHIX IIEJUTIONIO3HAS Macca MOABEpraeTcs
nedopmarusiM cxatus u capura [4]. B mocnenHeM ciyyae MPOUCXOAMT paspy-
IIIEHHE CETYAaTON CTPYKTYphl CYCIIEH3UH M €€ MOCIEeNYyIOolIee TIIACTUUECKOe Teue-
Hue. [Ipu >TOM 3HaUeHUe HAIPSKEHUS MOXET OBITh JIOCTATOYHO OOJBIINM, YTO-
OBl BBI3BaTh JAedopMannio caMux BoJIOKOH [4, 9]. OcHOBHYIO posb OyJieT Urpath
cABUroBas nedopmarius, XapakTepuzyemasi ITpaJMeHTOM OTHOCHUTEIBHON CKOPO-
CTH CMEUIeHHs CJ0eB cycrieH3nu. KacaTenpHble HamlpsDKeHHS, BO3HUKAIOIIUE B
3TUX CJIOSX, MPU JTOCTATOYHOW BEIWYHHE HAINPSDKCHHWH OYyIyT TMPUBOIUTH K Je-
(hopMaIuu BOJIOKOH, YTO CO37acT yCJOBUs [4] /Ui MPAKTUYECKH MTHOBCHHOU
JIOCTaBKH PEareHTOB K BHYTPEHHEW MOBEPXHOCTH BOJIOKOH W TIOJJEPIKAHUS BbI-
COKOW KOHIIEHTPAIIMH PEareHTOB Y PEaKIIMOHHOW IMOBEPXHOCTH B Hadaje Mporec-
ca. Ilocinennee o0CTOATENHCTBO MMeEET OONBIIOE MPAKTUYECKOE 3HAu€HHUE, TO-
CKOJIBKY TTPOIECC OTOEIKH Ha TMPOMBIILICHHON YCTaHOBKE TPOBOIUTCS B JIBE CTa-
UM CHaYaja TMepeMellnBaHne B JTUHAMHYECKOM cMecHuTesie (TICEBIOOKIKEHUE
HEJITIONIO3HOM CYCIIEH3UH C pa3pymIeHHEeM CETKH BOJOKOH MPOHCXOIUT B Tede-
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aue 0,05 c [14]), a 3areMm BBIEpKKa B OTOENBHOM OairHe TPH MEIJICHHOM JIBU-
xeHuu cycrnensud (1 ... 4 u). BeposTHo, 4T0 B 0TOENBHON OalIHe IPOLEcC TUMHU-
THpyeTcs BHemHeH nuddys3uel, mpoTekaromeii MeateHHo. [1oaToMy poaomKu-
TEBHOCTH NMPEObIBaHMS B OTOSNBHON OalllHe CYIIECTBEHHO 3aBUCHUT OT KOJMYECT-
Ba pearcHra, KOTOpoe HeoOXOAWMO JOMOJHUTEIBHO AOCTaBUTh K PEaKIHOHHON
MOBEPXHOCTH LEJUTIONO3bI IS 3aBEPLICHUS MpoLecca.

Brieonucanubie yCIOBUST MEXaHUYECKOTO BO3IEUCTBUA [2] /s mepe-
MEIIMBaHUA MOTYT CO3/1aBaThCsl MPH IPOJABIMBAHUU CYCIEH3UM dYepe3 Y3Kue
OTBEPCTHS WM €€ MPOTUPAHUH MEXAY TBEPABIMH MOBEPXHOCTSIMH, TBUTAIOIIN-
MHCS C Pa3IUIHON CKOpOcThIO. [lepBhIil cocob 3a pyOekoM OBLI peaqn30BaH B
anmapate tuna «®Pporananmnep», B Poccun — B ammapare AT (ammapar TpeHus);
BTOPOH crtoco0 ObLT peaqn30BaH HAMHU MPH CO3JAaHMHM HOBOTO ammapara Ijsi Me-
XaHOXUMMYECKOH 00paboTky 1emmoa036r (MXO0) [1].

O06paboTKa Macchl B ammaparax ¢ pabOYWMH OpraHaMH, HE WMEIOIIHMHU
PEXYIIUX KPOMOK, MOYKET HaWTH NPUMEHEHHE HE TOJBKO NPHU €€ CMEIIEHUH C
XMUMUYECKUMH peareHTaMu, HO U Ipu 00€CCMOIMBAHUU CYJIb(QUTHON LEIIIIOIO3bI
[4], mepepaboTke MakyaaTypsl U T.[. B 4acTHOCTH, IpU UCCIIEIOBAHUH amapara
MXO B kaudecTBe yCTPOMNCTBA, MEPEMEIINBAIONICTO LIEJUTIOJIO3Y C XUMHUKATAMH,
N00aBISUIM KPAacUTENb, KOTOPBIH OJHOPOJHO OKpAllMBajl Maccy BOJOKOH KOH-
nentparueit 30 %. Kpome Toro, HamMmu ObLTa H3ydeHa BO3MOXKHOCTH HCITOJIH30Ba-
Hus ammapara MXO s pociycka MakynaTypsl [6] ¥ TepMOAUCIIEPCHOHHOMN 00-
paboTku BoslokHa [5]. Ha ocHOBaHWYM MOyUYEHHBIX MOJIOKUTENBHBIX PE3yIbTaTOB
9THX HWCCIEIOBaHUU OBUIO MPEIJIOKEHO MPOBOJAWTH BCE YKa3aHHBIC MPOIECCHI
(poctryck, TEepMOAWCHEPTHPOBAHWE W OKpAIIMBaHWE) OJHOBPEMEHHO B OJHOM
anmapare [8]. B rpy0on3MenbyeHHy0 BO3IYITHO-CYXYI0 CMECh KHUKHOM U JKYyP-
HaspHOH (50 : 50) MakynaTypsl [6] 100aBIsAIM KpacUTENb U BOAY U3 pacyera mo-
Jdy4eHus: Macchl ¢ koHueHnTpanuen 25 ... 30 % u 3arpykanu B npenBapUTeIbHO
HarpeTsli ammapar [1, 7]. Ycunms cxatus u cABHUTa, BO3JeHCcTBYyIoNMe Ha dpar-
MEHTBI MaKyJaTypbl, IPUBOJMIN K POCIYCKY €€ Ha BOJOKHA, Pa3pyLICHUIO MX
CeTKH M PaBHOMEPHOMY paCIpElesICHHIO KPacuTelsl 10 BCEH MOBEPXHOCTH BO-
nokHa. [loMumo 3TOTO, YIIpyTHE BO3ACHCTBHS B Ipoliecce 00pabOTKN CMOYEHHBIX
(parMeHTOB MakyJaTypsl 00ECIeYHBalOT MTHOBEHHOE HACBIIIEHHE BOJOH Kile-
TOYHOW CTEHKH BOJIOKHA [4], YTO MpeoXpaHsAeT ero OT MEXaHW4YECKON NECTPYK-
UK. 3a CYET CUJI TPEHHS BOJIOKOH MEXAy COOON NMPOUCXOOUT OTAEIECHUE U JHC-
MEPTUPOBAHUE TUIABKUX BKIIOYCHUH [5], HAXOMSIIUXCS HA UX MOBEPXHOCTH. Ta-
KUM 00pa3oM, 3a CUeT YCHJIMH CXKaTHS U CIABUra OJHOBPEMEHHO [8] MOXKeT mpo-
UCXOIUTh 3P PEKTUBHBIN POCIYCK MaKyJaTypbl, AUCIEPTUPOBAHNE TOCTOPOHHUX
BKJIFOYEHHUH M OKpacka BOJOKOH. Takum 00pa3oM, MEXaHOXUMHUIECKOE BO3IEHCT-
BUE, Hampumep, B anmnapate MXO cyIecTBEHHO yMPOIIAET TEXHOJOTHYECKYIO
CXEMY M CHW)KaeT IPOU3BOJACTBEHHBIC 3aTpaTbl Ha IOATOTOBKY BTOPHUYHOTO
BOJIOKHA.

B nensx nmoareep:xkaeHUs 00CYKICHHBIX BBIIIE TEOPETHUYECKUX MPEIO-
CBUIOK MHTEHCH(UKALMH Mpolecca OTOSJIKN LEeJUTION03bI MEPOKCHIOM BOIOpOJa
3a CUET MCIIOJIb30BaHMS YCHIIMI CKaTHsI U cIABUra coBMecTHO ¢ A.B. ABBakymo-
BOM NPOBEAEHBI UCCIICIOBAHUS KHHETUKHU Iponecca oTOenky. B kauecTBe npume-
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pa paccMOTpHM JaHHbIE, TOYYSHHBIE TIPH OTOENKE CYIb(QaTHON IETUTION03bI U3
XBOWHBIX MOPOJT APEBECUHBI IEPOKCUAOM BOJIOPOIa AJIsI BOJIOKHUCTON CYCIIEH3UU
cpenneit (10 %) u BeIcOKOI (25 %) KOHIeHTpanmi. [lepeMermBanye METI0I036I
C peareHTaMM OCYIIECTBISUIM Ha CIIEUAbHO pPa3paboTaHHOM J1abopaTopHOM
nrHek-npecce. Kunernueckue KpuBble OTOESNKM LEIUIION03bI IPU CPEeAHEH U BBI-
COKOI KOHIICHTpAIMAX IEJUTIOJO3HOMW cycrnen3uu (puc.l) HEBO3MOMKHO MOJHO-
CTBI0 OOBSCHUTH C MO3WINHA AU HYy3NOHHOW KHMHETHKH U TpeOdyeTcs WX HWHTEep-
mpeTanusl ¢ TOYKH 3PEHUS aJICOPOIIMOHHON KWHETHKH, COTJIACHO KOTOPOH CKO-
POCTB TETEPOreHHOTO XUMUYECKOT0 MPOIIecca MPSMO MPOIMOPIUOHATIFHA CTEIIEHU

3aI10JIHCHHA ITIOBEPXHOCTHU, I'I€ UACT XHUMHYCSCKHM mpomecc.
80— ——— — | ———

Benusna, %

0 0,5 1,0 1,5 2,0 25 3,0 3,5 4,0

MpopomKUTENBHOCTD, Y

Puc. 1. V3MmeHenue mokasaTenss OCIM3HBI CyIb()aTHOW MPEArHAPOTUIHON
BHUCKO3HOM IIEJUTIONO3bI U3 XBOWHBIX MMOPOJ IPEBECHHBI B MPOIIECCE OTOCIKU
MepOKCHAOM  Bojopoia npu  cpemHed (1) u  Beicokodd  (2)
KOHIIEHTpalusix cycrnensun (pacxox H,O,— 15 kr/t, Temmneparypa 75 °C)
CXOnHBIH XapaKkTep KMHETHYECKHX KPUBBIX NMPH OTOENKe IENII0I03HOMN
CYCIICH3UH CPeIHEH U BBICOKOM KOHIeHTpaluu [9] ykas3piBaeT Ha Moz00ue Mexa-
HU3MOB peakiuii B 00oux ciaydasx. OJHaKO B HaYaIIbHBIA TIEPUOJT BpEMEHH CKO-
pOCTh puUpocTa OSNM3HBI Y CYCIIEH3UN BBICOKOUM KOHIIEHTpAIMK OOJIbIIIe CKOPO-
CTH OTOEIIKU IIPH CpeAHer KoHIeHTpaluu B 1,6 paza. C To4ku 3peHus ajacopOiu-
OHHOW KMHETHKH, B HAYaJbHBIA MEPUOJ CTEIECHb 3alOJIHEHUS PEAaKLHOHHOM 1o-
BEPXHOCTH OTOCIIMBAIOIINM PETCHTOM IIPU BBICOKON KOHIICHTPAIIUW BBINIC, YEM
Ipu CpemHel. 3aMeTUM, YTO MEXaHMYECKOe BO3JCHCTBHE Ha MacCy BBICOKOU
KOHLICHTpAIlMK OCYILIECTBISIOT B MEPBbIe CEKyHIbl mpouecca. CienoBaTenbHO,
JIOCTaBKa JIOTIOJHUTEIHHOTO KOJMYECTBAa peareHTa (10 CPaBHCHHUIO C MAacCOM
CpeIHel KOHIICHTpallMM) BO BHYTPCHHHMH OOBEM BOJIOKHA B Havajie mpoiiecca
obOecrnieunBaiach MEXaHMYECKUM BO3JICHCTBUEM — HMMITYJILCOM YHpPYyTOil nedop-
Mally BOJOKHa [4].
B Touke nepern6a | Ha kKnHETHYECKUX KPUBLIX (puc. 1) HabOMIOMaeTCS Ta-
JICHHE CKOPOCTU MPUPOCTa OCIM3HBI. DTO MOXKET OBITh CBSI3aHO C TEM, YTO OT-
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OenpHBIE XUMUKATHI B MMOPax M KaMMUIApax BOJIOKHA PACXOIyIOTCS, B TOM YHCIIE,
Ha 00OYHBIEC PEaKLUH, U TOT/A JUMUTHPYIOLIEH cTaguel ctanoBUTCs Auddy3us
peareHToB. BhleckazaHHOE€ KOCBEHHO MOATBEPKAAETCS] U3MEHEHHEM B IIpoLiecce
OTOEJIKA OCTATOYHOTO COJICPXKAHHSI PEareHTOB B peakInOHHO# cucteme (puc. 2).
Jpyroe Bo3MOXHOE OOBSCHEHHE TOPMOXKEHHS NMpHUpOCcTa OElIM3HBI B Ipoliecce
OTOETIKM MOKET OBITH CBA3aHO KaK CO CHM)KEHHEM IUTOLIaId ITOBEPXHOCTH OCTa-
TOYHOT'O JIM[HHMHA, TaK M CO CTEIEHBIO €€ 3allOJHEHUS MOJIEKyJaMU NEepOoKCHIa
BOJIOPO/Ia B KOHKYPEHLIUH C BO3PACTAOLINM KOJIMYECTBOM IIPOAYKTOB PEAKLIUH.

KoHueHTpaums H,0,(7,2) u NaOH (17, 27), r/n

05 1.0 15 2,0 25 3,0 35 4,0

MpogomxuTensHoOCTb, Y

Puc. 2. l3MeHEeHNEe KOHIICHTpAaUHU Mepokcuna Bogopoaa (1, 2) u rumpo-

keuna Hatpus (17, 2") nmpu otOenke cynbhaTHOW BUCKO3HOW LIEIUTIONO3E] U3

XBOMHBIX MOpoJ JApeBecuHbl mpucpenneit (1, 1) u Beicokort (2, 2')

KOHLICHTPAIHAX CyCIEH3UU

OT0enKy meuToI036 NEPOKCHIOM BOIOPO/Ia TIPOIOIDKAIOT 10 COJEPKAHUS
B pEakIMOHHOHN cucteme He MeHee 1 r octarounoro H,O, B imTpe, TOCKONBKY
Inpu 0oJlee HU3KOM €ro COACPKAaHNU HAYMHAIOT npeo6nax[aTI> IIpouecChbl B3anMO-
neiicteust NaOH ¢ 1emutiosn030ii, B ToM ymciie ¢ XpoMO(GOPHBIMH TPyNIaMHi OCTa-
TOYHOTO JIMTHWHA, YTO W MPUBOJIUT K CHIDKEHUIO ee Oenm3Hbl. [loaTromy mamenue
OeM3HbI 1e/UTI0N03bI B Touke meperuba Il (cm. puc. 1) 0OBsICHIETCS HU3KUM OC-
TAaTOYHBIM COLEPKAHUEM IMEPOKCHUAA BOAOPOAA, YTO U MOATBEPKAAIOT JAaHHEIE,
IIpeICTaBICHHBIEC Ha PUC. 2.

Pe3ynprarer nccnemoBaHui OTOENKY LIEJUTIONO3BI TIEPOKCHIOM BOJOPOJIA

C IPUMEHEHHEM MEXaHWYeCKOH 00pabOTKU CYCIIEH3UN BBICOKOH KOHIIEHTPAIIUH B
Ipolecce NEePEMELINBAHUSA CBUIETEIBLCTBYIOT O TOM, YTO KaK yBEIUYEHUE KOH-
LIEHTPAIMHN pPeareHTa B peaklMOHHOH CHCcTeMe, TaK U CHATHE BHYTpUIU(DY3HOH-
HBIX CONPOTUBIICHUI OKa3bIBAIOT ONpEAETICHHOES MHTCHCU(HUIUPYIOIIee BO3ACH-
CTBHE Ha Mpolecc. BnusHue aacopOIHMOHHOTO MEXaHW3Ma Ha OTOEIKY LeIJUTI0JI0-
36l TpeOyeT TIIATENFHOTO MOI00pa KOJWYECTBA HCIIONB3YEMBIX B PEaKIIMOHHON
CHCTEME TMIPOKCHIA HATPUA U CUJIIMKATa HATPUA.
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B xone mpoBeneHHBIX HAMH HCCIICIOBAaHUN YCTAaHOBIICHO MOJISIPHOE CO-
otnomenue H,O, n NaOH, koTopoe anst oTOeNKH UENI0N03bl MPU CPeAHEd U
BBICOKOW KOHIIEHTpaLUSIX CYCIEH3UH COCTaBIs€T COOTBETCTBEHHO 1 : 1 u 4 : 1,
YTO COBIAJAAET C JTUTEPATYPHBIMHU AaHHBIMH [15]. DTO cokpamaer pacxo/ rHapo-
KCUJIa HaTPHUS U TIOBBIIIAET SKOHOMHUYECKYIO 3()()EKTUBHOCTD MPOU3BOJICTBA Oe-
JICHOM LIEJUTIONO3bL.

B nmanHO# cTaThe pacCMOTPEHBI TOJNFKO HEKOTOPHIE MPUMEPHI MCIIONB30-
BaHUS MEXaHOXMMHYECKOTO BO3CUCTBUS MPU 0O0pa0OTKE TEXHUYECKOH IEITH0-
no3bl. iccenoBanns B JaHHOM HampaBlIeHHHU OyayT MPOJOJDKEHBI, YTO, Oe3yc-
JIOBHO, OTKPOET HOBBIE BO3MOXKHOCTH IJIsl HHTEHCHU(DHUKAIINHA JPYTUX TEXHOJIOTH-
YECKUX TIPOIECCOB.
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3AO «Mnum [anm SHTepnpaiisy
IToctynuna 2.03.04

A.M. Kryazhev
Mechanical-chemical Effect on Pulp for Technological
Processes Enhancement

Enhancement of mass-exchange processes through mechanical effect on fiber by methods
of rubbing and forcing through holes both in pulp bleaching by, for example, hydrogen
peroxide, and in the processes of preparing waste paper has been substantiated based on
theoretical concepts.
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VIIK 630*425

IL.H. banakwiun

Banakmmn ITaBen Hukonaesuu poauics B 1936 r., okonumn B 1972 r. ApxaHrenbCKui
necoTexHuyeckuii MHCTUTYT U B 1993 r. mkony menemkepoB CLUA, Jlaypear Tocy-
napcrBeHHod npemun CCCP B o0nacTu HayKu WM TEXHHMKH, 3aCly)KEHHbIH pabOTHHK
necHOM mnpomsinuieHHOCTH P®, akagemuk MmkenepHoil akagemun P®, moueTHbIH
nokrop AI'TY, nupexrop MHCTHUTyTa NOBBINIEHHS KBAIU(DUKAUMU U IIEPEIOATOTOBKU
kanapoB AI'TY. Nmeer Gonee 30 neyaTHbIX paboT B 001aCTH TEXHOJIOTUH IIPOU3BOACT-
Ba [[EJUIIOT03bI M OXPAaHBI OKPYXKAIOMIEH Cpebl.

IKOJOTMYECKHUE ITPOBJIEMbI
B IIEJUIFOJIO3HO-BYMAXKHOM
INPOMBIIIJIEHHOCTH P®

PaccMoTpeHb! HanpaBieHHs MOBBIICHUS 3KOJOIMYECKOH 0E30MacHOCTH B IEIUTIOJIO3HO-
OymaxkHoit otpaciu Poccnn.

Kniouegvie cnosa: cTouHble BOJBI, Fa30BbIe BHIOPOCHI, IPUMECH B PACTBOPEHHOM U B3Be-
IICHHOM COCTOSHHH, BBIOPOCHI BCIIOMOTATEIbHBIX MPOM3BOJCTB, aTMocdepa, OKpyxKaro-
masi cpeaa, XJIOPOpraHMYeCKHe COCAMHEHUs, aJlcOPOMpYyeMble OpPraHUYeCKUE TaJlOTEeHBI,
SKOJIOIMYECKas OIIaCHOCTb.

Hennrono3no-0yMakHasi IPOMBILIUIEHHOCTb OTHOCUTCS K YHCIIY OTpaciei
HapOJHOI'0 XO3SHCTBA, CTOYHBIE BOJBI U ra30Bble BBIOPOCH! KOTOPOH COCTaBIISAIOT
3HAYUTEIBHYIO JIOJI0 B 3aTPA3HEHUSAX BOJAHOTO M BO3AYITHOTO OacCeiHHOB.

Boga ucnonb3yercs B 3HaUNTENBHBIX KOJIMUYECTBAX HA BCEX CTalUAX TEX-
HOJIOTMYECKOI'0 Ipolecca LEUI0N03HO-0yMaKHOrO Hpou3BoAcTBAa. Bo MHOrmx
CITy4asx KOJIMYECTBO M Ka4ECTBO HCIOIB3YEMON BOJBI ONPEIEINSIOT BUI MPOIYK-
IIUH, €€ Ka4eCTBO, 00bEMBI IPOU3BO/ICTBA.

Bonee 90 % crounsix Box LIBII TpeOyroT ouncTky OT mpumecel, conep-
JKAIIUXCS B HUX B PACTBOPEHHOM M B3BEIIIEHHOM COCTOSIHUSX. | 'a30BbIe BHIOPOCHI
OCHOBHOTO U BCIIOMOTaTeIbHBIX MPOU3BOJICTB 3arPA3HSIOT BO3IYIIHOE MPOCTPAH-
CTBO psiIoM ¢ KomMOuHaTamu. Kpome Toro, cxuranue TOIUIMBA IJIsi BBIPAOOTKH
TEXHOJIOTMYECKOTO 1apa M JIEKTPO3HEPTUH CBA3aHO C BbIOpocamMu B atMochepy
30161 1 CEPHHUCTOTO Ta3a.

W3meHeHne BBIyCKa MPOMBIIITICHHONW MPOIYKIHMU M KOJINYEeCTBa COPOCOB
1 BEIOPOCOB, a TaKXe YJIeNbHBI Bec cOpOcOB B BojHBIE 00BekTHI B 2002 T. 1m0
OTpacisiM MPOMBIIICHHOCTH (anHble ['ockomcTaTa PD) nprBeeHbl Ha PUCYHKE
4 B TaOJIHIIE.

B nHacrosiee Bpemst 3K0JIOTHYECKOM PoOIeMOi HOMEP OJTUH IIEILTOJI03-
HO-OyMa)KHOW TPOMBIIIEHHOCTH PoccumM SIBIAIOTCS XJIOPOPTaHWYECKHE COE/IH-
HEHHs1, 00pa3yroIuecs, IPEKIe BCEro, NP OTOENKE LEJUTION03bI ¢ TPUMEHEHUEM
XJiopa M ero coeiuHeHud. B oOmecTBeHHOM MHEHHH C(OPMHPOBAIOCH yOe-
XKJIeHHe 00 HCKIIOUUTEIbHO BBICOKOH HKOJOIMYECKOM OMAaCHOCTU XJIOPOpraHude-
CKHX COCTUHEHHH. DTOMY CHOCOOCTBYET TO OOCTOSTEIBCTBO, UTO B Poccuu mo
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Bomyck npoaykunn (1), c6poc B Bogoemsr (2)
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[Cozapt

JluHamuKa BBIMyCKa MPOMBINUICHHONW npoayKiuu (1), cOpocoB B BOJHBIE OOBEKTHI (2) U
BbIOpocoB B atmocdepy (3, 4) B JecHOH, AepeBOOOPATHIBAIOIIEH M IIEJUIIOJIO3HO-
OyMakHOW OTpAaCIAX TPOMBINUIEHHOCTH TO OTHomeHWro K 1996 r1.. 3 — oOmee
KOJIMYECTBO 3arPSA3HSIONINX BEIECTB; 4 — KOJIWYECTBO YCIOBHO-3aTrPSA3HSIONINX BELICCTB

YieabHblii Bec cOPOCOB B BOAHbIE 00bEKTHI
10 OTPACJSAM NpoMbInLIeHHocTH (2002 1.)

OTpacinb C6poc
TMPOMBIIIIJIECHHOCTH MJIH T %
JlecHas, nepeBooOpadaThIBaroNIas, HEIIIFOI03HO- 1417 24
OymaxkHast
Xumudeckasi, HereXxumMudecKas 1303 21
DJIeKTpodHepreTHIecKas 768 12
Merannyprudeckast:
yepHast 686 11
[[BETHAS 421 7
MarmnHocTpouTenbHas 473 8
VYronbHas 395 6
HedrenepepabatsiBatorias 149 2
CrpoiimatepuaiioB 126 2
[Mumesas 90 1
Jlerkas 70 1
IIpoune 278 5

HACTOSIIIETO BPEMEHHM HE YCTaHOBIIEHAa HAydyHO-OOOCHOBaHHas HopMa cOpoca
XJIOPOPTAaHNYECKUX COCAUHEHUN €O CTOYHBIMHU Bojgamu. B 1998 r. ApxaHremns-
CKHM TOCYIapCTBEHHBIM TEXHUUECKUM YHUBEPCUTETOM, NHCTUTYTOM KOJIOTHYE-
ckux npobiem Ceepa YpO PAH u BHUMBom Hayatel uccieoBaHus B LENIX
TONTyYEHHs SKCIIEPUMEHTANBHBIX JTaHHBIX TSI HAy9HOTO 00OCHOBAaHUS HOPMAaTH-
Ba Ha nokasateib AOX (agcopOupyeMblii OpraHu4eCKHid XJI0p).



ISSN 0536 — 1036. UBY 3. «JlecHoii xypnam». 2004. Ne 1 102

Ha rocynmapcTBeHHOM YpOBHE IperyCMOTPEHO pa3paboTaTh HOPMATHB-
HBIE aKThI, PEryJIHPYIOIINe 0E30MacHOe BO3JCHCTBHE Ha OKPYKAIOIIYIO CPELy.
[IpoGieMbl TIOBBIIEHUST DKOJOTUYECKOW OE30MacHOCTH JIECOTPOMBIIIEHHOTO
komriekca OymyT pematses B 2002 — 2005 rr. mo ciieayronuM OCHOBHBIM Ha-
MIpaBJICHUAM:

IIMPOKOE BHEJPEHUE SKOJOTMYECKH YHCTBIX M pecypcocOeperaroninx
TEXHOJIOTUH, COBPEMEHHBIX MAIllMH U 000pynoBaHus, 3((HEKTUBHBIX XHUMHUKATOB
1 MaTepHaloB;

MOBBIIIICHHE 3(PPEKTUBHOCTH OYUCTKU CTOYHBIX BOJ U IBLIETa30BBIX BBI-
OpOCOB ¢ IPUMEHEHUEM METOJIOB aHA’POOHOTO OKHCICHHUSA, MEMOpPAaHHON TEXHO-
JIOTHH, O30HHPOBAHMS, KAaTaJUTHYECKOTO OKHCIEHHS Iapora3oBBIX BBIOpO-
COB U JIp.

OxpaHe OKpyKaroImel cpenbl W PENICeHHI0 DKOJOTHYECKHX IMpodiieM B
LIEJUTION03HO-0yMakHOW MPOMBIIIJIEHHOCTH NPUIAaeTcs OrpoMHOe 3HadeHne. Hu
onHo npeanpusitie LIBIT He paboTtaer 6e3 OHOMOTHUECKONH OYUCTKH CTOYHBIX BOJI.
KpymnHble npennpuatvs oTpaciv, BIOKUB 3HAYHUTEIBHEIE CPENICTBA B IIEPEIOBBIC
TEXHOJIOTHU U OXpaHy okpyxaromiei cpeanl B 2002 — 2005 rr., 3aBepiiat HayaToe
TEXHUYECKOE M TEXHOJOTMYECKOe OOHOBIEHHE, YTO IMOBBICHT JIKOJIOTMYECKYIO
3¢ GEKTUBHOCTH IPOU3BOICTBA.

PazpaboTtana koMIIeKCHas IporpaMmma nepernpodmipoBanus baitkais-
ckoro IIBK. I'ocymapcTBeHHass 3KOJOTHYECKAs KCIEpTH3a OM00pwiIa 3Ty Mpo-
rpaMMy U PEKOMEHJOBajla K pealu3alliy ee MEepBBIi 3Tall — BHEAPEHUE 3aMKHY-
Toi cuctembl Boponorpednenus B 2002 — 2005 rr. [Tocie peanmuzanuu 3Toro 3Ta-
T1a IPaKTUIECKH MPEKPATUTCS cOPOC CTOYHBIX BOJ B 03epo baiikair.

B 2010 — 2015 rr. Ha KpYIMHBIX LEJUTFOI03HO-OYMaXKHBIX MPEIIPUITHIX
(ma ApxanrensckoM u Kotmacckom 1IBK ato yxe nenaercs ceituac) mpeaycMoT-
peHo TepeiTH Ha OECXJIOPHYIO OTOENKY IHEJUTIONIO3bI; OCYIIECTBUTh 3aMKHYTYIO
CHCTEMY BOJOTIOTPEOJICHNUS; YMEHBITNTh 00bEMBI CTOYHBIX BOJ 3a CUET Tepepa-
OOTKHM CYNb(UTHBIX MICTOKOB, CHIDKEHHS CyJIb(HUIHOCTH BApOYHOTO ILEJIOKA;
CHU3UTH BpETHBIE Ta30BbIe BHIOPOCH OT YHEPTOTEXHOIOTUIECKHX KOTIIOB ITyTEM
IepeBoia MX Ha MPUPOIHBIN Ta3, 0ECCEpHUCTHII Ma3yT, ApeBecHbIe OTX0bl. UH-
BECTHIIMM B OXpaHy OKpYXKarolied cpeisl OyOyT yBETHYEHBI 3a paccMaTpuBae-
MBIif epuoa B 3,5 paza.

[Ipu GmaronpusaTHOM pa3BUTHH (PHHAHCOBO-3KOHOMHYECKOW CUTYAI[UH U
NPUMEHEHNH TOCYJapCTBEHHBIX HOPMAaTHUBHBIX aKTOB IO OXpaHE OKpY’Karomei
Cpelpl MOSIBUTCS BO3MOXKHOCTb 3HAUUTEJIBHOTO TIOBBIIIEHUS 3KOJOTHYECKOH
0€3011acHOCTH MPEANPUATHH LELTI0I03HO-0yMakKHOM OTpaCIIH.

ApxaHrenbCKUil TOCYAapCTBEHHBIN
TEXHUYCCKUN YHUBCPCUTCT
Tocrynuna 2.03.04
P.N. Balakshin
Environmental Problems in Pulp-and-paper Industry of RF
Directions of enhancing environmental safety in pulp-and-paper industrial branch
of Russia are considered.




ISSN 0536 — 1036. UBY 3. «JlecHoii sxxypnam». 2004. Ne 1 103

@ OKOHOMUKA 1 OPITAHU3ALIMA ITPOM3BO/JCTBA

VK 630*36.004:518.5

A.B. Boponun

Boponun Anaronuit Bukroposuu poxuics B 1959 r., okonunn B 1983 r. Iletposason-
CKHIl TOCYIapCTBEHHBIH YHHBEPCHTET, KaHIUIAT TeXHUYECKHX HAyK, JOIEHT, 3aBe-
Jyroumii kaeapoil MpUKIagHOH MaTeMaTUKH M KHOEPHETHMKHM, IEpBBIl NPOPEKTOp
Ietpl'Y. Umeer 6onee 80 meuatHbIx pabOT B 00IaCTH MAaTeMaTHYECKOrO MOJEIUPO-
BaHUS CUCTEM YIPaBICHHS B JIECOMPOMBIIITICHHOM KOMILIEKCE.

NNPUKJIAJHBIE TPAHCIIOPTHO-
IMPOU3BOACTBEHHBIE 3ATAYU
ILJIAHUPOBAHWS PABOTHI IIPEIINTPUATHM JIITK

[IpennoxeHna 5KOHOMHKO-MaTeEMaTHIECKasi MOJIETIb BEPXHETO YPOBHS [UISl PELICHUS 3a/1a-
YH MJIAHUPOBaHUS paboTsl Tpymnmsl ocHOBHBEIX mHpousBoacTB BUC JIIIK. Paccmorpensr
NPUKIIaJHbIC 3a/lauy, CBSI3aHHBIE C BHIOOPOM TEXHOJIOTMH JIECO3arOTOBOK, TPAHCIIOPTH-
POBKH, NepepaboTKU IPEBECHHBI, PA3BUTHUS TPOU3BOACTBEHHOMN 0a3bl 1 UHQPACTPYKTYPHI.

Kniouesvie  cnosea:  necompomblnuieHHb!  kommiuekc, BUWC,  TpancmoprtHO-
MPOM3BOJICTBEHHBIEC 3aJ[ayl, IUIAHWPOBAHUE W YIIPaBJIEHHE MaTepUabHBIMU TOTOKaAMH,
9KOHOMHUKO-MaTeMaTHUECKHE MOJICIIH.

PanyonanbHOE MCIIOIB30BaHUE MAaTEPUAIBHBIX pecypcoB U 3((eKkTuBHAas
OpraHu3anys MaTEpUAIBHBIX ITOTOKOB — BAXKHEWINWE 3aJa4d B YIIPABICHUU U
TUTAaHUPOBAaHUU AESITEIBHOCTH BEPTUKAIBHO-UHTETPUPOBAHHBIX CTpyKTyp (BHC)
JIIIK. Ux penieHue MO3BOMSIET UCIIOJIB30BaTh 9KOHOMUYECKHE METOABI IIPH Opra-
Hu3aun B3anmoeiicteus npeanpustaii BUC JIIIK Ha ocHOBE pacuera OLEHOK
3¢ deKTHBHOCTH paboThI, ONpeAeIeHUs] pa3Mepa IUIaThl 3a TOJNb30BaHUE PECYp-
CaMH U OLIEHOK CBIPHEBBIX PECYPCOB, KOHTPOIMpYeMbIX npeanpusatusmu BUC.
HeoOxonmmo opranmn3oBaTh HCIONIB30BaHHE OOIIMX MaT€pPHAIBHBIX PECYPCOB
BUC Takum 0o6pa3oM U B Takux 00beMax, YTOObI HE TOJILKO YJOBIECTBOPSIIHCH
NOTPeOHOCTH B HACTOSIIIEEe BPEMsI, HO M 00eCIIeurnBalIOCh COXpaHEHHE U BOCIIPO-
M3BOJICTBO X JUISL UCIIOJIB30BaHUS B Oy IyIIeM.

Hawubonee aktyansabiMu 3agadamu, crosmumvu nepen BUC JITIK, saBis-
IOTCSI OpraHy3alysl palMoOHaIbHOTO pa3MeIeHNs U (YHKIIMOHUPOBAHUE CHCTEMBI
o0ecreunBalOmUX MPEANPUITUH W NPOU3BOJACTB, ONTUMM3ALUS YIPABICHUS
MEXXPETHOHAIIBHBIMH,  PETHOHANBHBIMH M BHYTPEHHHMH  MaTepHalIbHO-
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TPaHCIIOPTHBIMHU MOTOKaMHU. B mporecce miaHupoBaHus TpeOyeTcsl pEInuTh KOM-
IJIEKC B3aUMOCBS3aHHBIX MHOTO3TAITHBIX TPAHCIIOPTHO-ITPON3BOACTBEHHBIX 3a1a4
(MTTI3), OCHOBY KOTOPBIX COCTABIISIOT 3aaUd ABYX THITOB:

OaytaHca U pacrpeesIeHus PecypcoB (TIPON3BOACTBEHHBIC KOMITOHEHTHI);

ONTHMU3ALUU TPAHCIIOPTHBIX MOTOKOB (TPaHCIOPTHHIE, TOTOKOBBIE KOM-
TTOHECHTHI).

Marematndeckie MOAENTH W METOABI PEUIeHHs 3a/ad, 00CYXKIaeMBIX B
cTaThe, MpeCTaBIeHsl B paborax [1, 3, 4].

Hacrosimiast cratbs city>KuT nponoybkeHueM paboTsl [2], B HEll paccMOT-
peHBI IPUKIAHBIE 33/1a4ll IUIAHUPOBAHUS W yTpaBieHus npeanpustusmu BUC,
CBSI3aHHBIE C BHIOOPOM TEXHOJIOTHIl JI€CO3arOTOBOK, TPAHCIIOPTHPOBKH, Tepepa-
OOTKH JPEeBECHHBI, Pa3BUTHS IPOU3BOACTBEHHOM 0a3bl U uHppacTpykTypsl BUC
JITIK. IlepBoHaYampHO paccMaTpHBaeTCsS OOIIas 3amada IUIAHHPOBAHUS PabOTHI
rpynnsl ocHOBHBIX npon3BoacTB BUC JIIIK u dhopmynupyercst MaTemMaTuyeckas
Mozenb BepxHero ypoBHA. Jlanee mpuBoastcs Bapuantsl MTII3, cBszaHHBIE C
IUIAaHUPOBAaHUEM JesATeNbHOCTH Jeco3arotoputenbHbix (JI3I1) m nmecomepepada-
teiBaromux (JIIIIT) mpexnpustuit BUC JIIIK.

Obwas cxema ¢popmuposanus MTII3 BUC JITIK

Paccmorpum  obmyro cxemy QopmupoBanus MTII3 mnsg  3agaum
IJIAaHUPOBAaHUS PAaOOTHI Tpymmbl ocHOBHBIX mpom3BoacTB BUC JIIIK, Bkirouas
Bce (a3pl IPOM3BOJCTBA OT 3arOTOBKH JPEBECHHBI 10 M3TOTOBJICHUS KOHEYHON
nponykuuu (rogporapa, OyMakHbIE MEIIKH, TeTpaau, o0ou, panepa, Medenb U
Ip.) ¥ JOCTaBKH MOTPEOUTEIO.

Mopnenu TpaHCHOPTHOHW 3aJa4dMl W TUTAHUPOBAHUS TPOUM3BOJICTB UEpEIy-
forcs. Cunrtas TpaHCIOPTHBIE MOTOKH OJAHOPOAHBIMH, PACCMOTPUM KOMILIEKC
3amau ruianupoBanus g BUC JIIIK, Bxmrouaromuii COBOKYIHOCTh MpENIpH-
SITUN:

M; — 3arOTOBUTEJIEH JIPEBECUHBI;

M, — 1o pyOKe TeXHOJOTHYECKOH IIETIbI;

M3 — IO BapKe LEJUTIONI03BL;

M, — IO MPOU3BOJCTBY KapTOHA;

M5 — 1O H3roTOBNCHUIO rodpoTapsl B 06bemax y', y2, v°, y*u y°;

Mg — 3aKa34YMKOB, CBSI3aHHBIX MATHIO TPAHCIIOPTHBIMU 3a7auaMu:

BBIBO3KU JAPEBECUHBI (II€PEMEHHBIE Xilj );

JOCTaBKH TEXHOJOIMYECKOM ILernbl (IIEpeMEHHbIE Xi? )
TPAaHCHOPTUPOBKHU LIEJLIIONI03bI (IEpEMEHHbIE XS )i
[IEPEeBO3KHU KapTOHA (IIepeMEHHbIE ij1 )

. 5
JIOCTABKH FOTOBOH NPOTYKIMK NIOTPEOUTENAM (TIEPEMEHHBIE X;; ).

Ecnu 06beMbl BBIITyCKa MPOLYKIMU TPEANPUSITHIA 331aF0TCS 3HAUYCHUSIMH
1 2 i
yii =1, ..., my), y (i =1, ..., mp), ..., MHOTOdTalHas TPAHCHOPTHO-
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IIPOU3BOJACTBCHHAA 3aJada MOXET OBITH 3allMCaHa Kak 3agadya MaKCHMH3aIluHu
A0X0[Ja KOMIUICKCAa MPOU3BOACTB C YUYCTOM TPAHCHOPTHBIX PaCXOd0B:

Yoty — Xl YT o x]) — max;
Ty xi =alyd, i=1..,m;q=1..5

(ypaBHeHUs OanaHca JTOCTaBKH WM MEepepabOTKH MPOMYKIIMHA KAXKIOTO MPOU3BOJ-
CTBEHHOTO dTarna);

Thypxd =yIt j=1..me; g=1..4

(ypaBHeHust OanaHca OTIPY3KHM W TOJYYCHUS MPOIYKIUM MPOU3BOJICTBEHHBIX
3TarnoB);

Zinlslxi? Zb?, i=1...m;

(TpeboBanue obecrnieyeHus MOTpeOUTENEH TOTOBOM MPOAYKIHEH);
4 < \a q i cq =
di <y <D/, i=L..,m;q=1...5

(yuer rpaHuUI] IPOU3BOJICTBEHHON MOIHOCTH MPEANPHUATHIA BCEX YPOBHEH mepe-
paboTKH);

x§ 20;i=1...,my; j=1...m;;q=1..5.

31ech Ciq — JIOXOJT OT MMPOM3BOACTBA CIUHUIIBI TPOAYKITHH MPEIITPHSITH

i=1, ..., mq passr nepepaborku q =1, ..., 5;

q

Gjj — 3aTpaThl TPAHCIIOPTHPOBKH €AMHULIBI IIepesena q =1, ..., 3;

bj6 — TpedyeMble 00BEMBI TOTOBOW MPOYKIIHH;
d, D Hwkusi ¥ BEpXHAS rPaHULIBL,

o) — koadduiment o6bemMa BHIPAGOTKH MPOIYKIUH TIPEINPHU-

ATUSAMH.
IIpencraBneHHas MoJENb SIBJISAETCSA MOJIEIbIO BEPXHETO YPOBHS IJIAHUPO-
Banusa u ynpasienuss BUC JIIIK. Tlonoxenue nanHoil monenu B kinacce MTII3
st BUC JITIK xapakTepusyeTcst HanOOJbIel CTETIEHBI0 arperalyy ee napaMeT-
POB M HEM3BECTHBIX NepeMeHHbIX. CTpykTypa knacca MTII3 mo3Bonsger Hapaiu-
BaTh U YCJIOKHSTH JaHHYIO MOJEJb WJIM €€ YacTH, JOMOJIHSSA UX Oosee AeTaln3u-
POBaHHBIMH TPAHCIIOPTHBIMA H/WJIH TPOU3BOJICTBEHHBIMU MOJYJISIMH, COOTBETCT-
BYIOIIIMMHU peaJIbHBIM MPOM3BOACTBEHHBIM IpolieccaM. PaccMoTpum psji mpume-
POB NpUKJIaTHBIX 3a7a4 Ui IiaHupoBaHust padotsl npeanpustuii BUC JITIK.

bazosas nunelinas mpancnopmuo-npou3eo0cmeentasn 3a0aia

ba3oBoil TpaHCIOPTHO-NIPOU3BOACTBEHHON MOJEIBIO Pa3MEIICHHUS JIECO-
3arotoButenbHbIX (JI3I1) u neconepepabateiBatomux (JIIII) npeanpusituii npu-
MeHuteabHO kK BUC JITIK ¢ yyeToM 3aTpaT nepeBO3KU ChIPbsI SIBISIETCSI XOPOLIO
3HAKOMasi TPAHCIIOPTHAs 3aj]a4da B CETEBOM WIIM MaTpu4HOW moctaHoBke [5]. B
3TOM 3a/1a4e YYUTHIBAIOTCS UMelolIrecs (0€3 BO3MOKHOIO PacIIupeHus) MOIIHO-
ctu JI3II, B mpenmnonokeHuu ONHOPOAHOCTH TEXHOJIOTHH JIECO3arOTOBOK MIIH JIe-
COIepepaboTKU U CTPYKTYPHBIX CBOWCTB ChIpbsl. He yuuThIBatoTCS Takxe TpaHc-
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MIOPTHBIE CPEACTBA, UCIOIb3YEMBIE JIs IEPEBO3KH ChIpbs. B pe3ynbrare nomyya-
€TCsl TPAaHCIOPTHAA 3aAaya, A PEIeHUs] KOTOPOH MO>KHO HCIOJIb30BaTh BEChbMa
3¢ peKTHBHBIE METOIHI [S].

Pemas 3anayy, MOXHO IOJIy4HTh:

pexoMeHyeMble 00beMbl pyOok mo kaxaomy JI3II B mpemenax mpowus-
BOJICTBEHHBIX MOIIIHOCTEH;

pEKOMEHTyeMble MapIIpyThl U OOBEMBI MEPEBO3KH JIECOMATEPHUATIOB —
MOTOKH 1O Iyram rpada, He IPEeBOCXOASAIINE MPOIYCKHYIO COCOOHOCTh Map-
mpyTa,

TPaHCHOPTHBIC OICHKH IMyHKTOB 3aroToBku JI3II m myHKTOB moTpebie-
HUS — JiecorepepadaThIBAIOINX NPEANPUATHI PEerHoHa, KOTOPhIe OTPaXKaloT 3a-
TpaThl Ha MIEPEBO3KY JIECOMPOIYKLIMH MOTPEOUTEISIM PETHOHA U SBIISIOTCS 00BEK-
THUBHBIMU OLICHKAMU PA3MELICHUS IPOU3BOJCTB B PETUOHE;

TPAHCIIOPTHBIE OLIEHKH MAapIIpyTOB TEPEBO3KH, KOTOPHIE MOXKHO
HCTONB30BaTh Uil pacdyera 5SKOHOMHYECKOW J(PQEKTUBHOCTH pEMOHTAa U
CTPOUTENHCTBA JIECOBO3HBIX JAOPOT, IPUOOPETESHUS JIOTIOTHUTEIBHBIX TPAHCIIOPT-
HBIX CpEACTB WM APYTUX CHOCOOOB TOBBIMIEHHS IPOITyCKHONW CITOCOOHOCTH
nopor;

3((HEeKTUBHOCTH CTPOUTEIHCTBA HOBBIX TPAHCIIOPTHBIX MapIIPYTOB.

[TomrydeHHBIE TBOMCTBEHHBIE OIEHKH CIIYXaT COAEp KaTelbHBIM U 000C-
HOBaHHBEIM CPEIICTBOM pacuera muddepeHnnaabHbIX MoKa3aTenei, Heo0X0IMMbIX
JUIsl BEIPABHUBAHUS YCIOBUH XO3MCTBOBAHHS M BBIPAOOTKU CTPAaTETUH Pa3BUTHUS
Jeco3arotoBuTenbHbIX npeanpustuit BUC JITIK.

OpHako mgaHHas MOJENbh He MOXKET aJIeKBaTHO OMHCATh CIIOXKHBIE MPOU3-
BojcTBeHHBbIE Mpotiecchl B JIIIK, mosToMy nmpakTudeckuii HHTEpec MpeaCTaBiIsIoT
BapuaHThl 0000IIEHNs 3TOH 3a/1a4H, UCCIICAOBAHHBIE aBTOPOM.

1. MHOTONIPOAYKTOBas TPAHCIIOPTHO-TIPOM3BOACTBEHHAS 3aj]aua OTIHda-
eTcst oT 6a30BOil OTKAa30M OT IMPENIOI0KEHUS 00 OJHOPOTHOCTH TIOTOKOB JIECO-
cIpbs. I1OCKONMBKY TEXHOJOTMH JIECO3arOTOBOK M KOMILIEKCHOHM MepepadoTKu
JIPEBECUHBl UCKJIOYAIOT 3arOTOBKY OJHOTIO BHUJAA ChIPbS, BOBHUKAET MOJEIb, B
KOTOPOM TPAHCIIOPTHBIE IOTOKH Pa3JIENSIOTCS IO €T0 BUAAM.

2. BapuaHTHas TpaHCIIOPTHO-TIPOM3BOJACTBEHHAs 3ajlaya OCHOBaHA Ha
MPEIIOJIOKEHHHA O BO3MOKHOCTH BBIOOpA JIECO3arOTOBUTEIBHBIMHA U JiecOIepe-
pabaThIBAIOIIUMHU TPEATIPUATHIMA HOPMATHBOB BBIPAOOTKH W MOTPEOJICHUS Jie-
coceipbs. JleiictBurensHo, JI3I1 pacnonararoT BO3MOKHOCTBIO BapbUPOBATh yda-
CTKH JIECO3arOTOBOK, PA3JIMYAOLIUECS CTPYKTYPOH JIECOCEKU IO COpTaM U II0-
pollamM ApeBeCHHBI, 1 BBIOMPATh BUABI PYOKH, KOTOPHIE BIUSIOT Ha BBIXO]I JIECO-
NpoAyKIHU. B Moaenu ucnosp3yercs NOHITHE TEXHOJIOTHH, ONpenesieMoil ps-
JIOM TIapaMETPOB, CPEAM KOTOPHIX MPOU3BOIUTENHLHOCTh MAIINH, 000PYI0BaHUSA
Y TIepCOHAlIa, 3aTpaThl Ha 3aroTOBKY 1 M JIPEBECUHBI U CTPYKTYpa MOJIy4aeMoro
CBIPBS (OIS APEBECHHBI PA3IUYHBIX TOPOA M OMNPEAeSICHHOTO KadecTBa B €/IH-
HUIIE 3arOTOBJICHHBIX KPYIJIBIX JiecomarepuaioB). Llems 3Toil 3amaum — Mmomck
ONTUMAJILHOTO coueTaHus TexHoaorui npennpustuit JIIIK B nemnom.

3. AKTyalbpHOCTP 3a/1a4¥l PEKOHCTPYKIIMH M CTPOUTENbCTBA TIPEIIPUITHI
cBsa3aHa ¢ Tem, yTo BUC kxak emuHas SKOHOMHYECKas CHCTEMa MMEET BO3MOXK-
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HOCTb paclpeAeNsaTh KallUTAIOBIOXEHN B HHPPACTPYKTYpPY MPOU3BOJACTBEHHBIX
mouHocTed. Takum o0pa3zoM, B LesneBOH (YHKUMHM MOSBISIIOTCS HEJIMHEHHbIE
KOMIIOHEHTBI, a 3ajaya NpuoOpeTaeT CBOMCTBA 3afayd pa3MEIEHHs Mpealpu-
SITUH.

4. Ucnonp3ys necoBO3Hble AoporH, nocrpoeHHsie 20 ... 30 ser Hasan,
BUC JIIK pomkHa CTpOUTHh M HOBBIE JOpOrd. TpaHCHOpTHas 3ajada MpU 3TOM
CTaHOBUTCS] HETMHEWHOM.

5. BUC JIIIK pacrnionaraeT (UHAHCOBBIMU CPEICTBaMH ISl TEXHUYECKO-
ro mepeBoopyxeHus napka TpancnoptHbeix cpeacts (TC). B pesynbrare nosBis-
eTcsi MPUHLUIHAIBHO HOBas BO3MOXHOCTH BblOOpa M crenuanuzauuud TC mis
BBITIOJTHEHUS T€X WJIM WHBIX XO3SHCTBEHHBIX ONepanui. 3ajada yCIOKHAETCS 110
nesiomy psny npuuuH. K HuM otHOCSTCA:

HEOOXOJMMOCTh COTIOCTABIEHUS 3KCIUIyaTallMOHHBIX 3aTpaTr MO HCIIOJb-
30BaHWIO HOBOHM TEXHHKHU M PacX0/I0B Ha €€ MPUOOPETEHHE;

OrpaHMYeHHMs] Ha OO0BEMbl IEpeBO3KH C HCIIOJIb30BaHHEM Haubosee
s¢ppextuBnbx TC;

TpeOOBaHMS yueTa 3aTpaT, CBSI3aHHBIX C BO3MOXKHOM MEPEBAJIKOM I'Py30B.

PaccMoTpuM HeKOTOpHBIE U3 TIEPEUHCICHHBIX BAPUAHTOB 33/1a4H.

Mno2onpodyxmosgas mpanHcnopmuo-npou3800CcmeeHHas 3a0a4a

B nanHOM 33a7a4ye MOTOKHU JIECOCHIPBSI HEOIHOPOIHBIL: JIECOMUIBHOE MPE-
MPHUATHE HHTEPECYET NCKIIOYUTEIHHO MIJIOBOYHHK, (DaHEpHOE — KPSDKH, IIEJUTIO-
JI03HO-OyMaXKHOE — OaJIaHCHI.

TpaHcnopTHbIE IOTOKH PA3ACIAIOTCS 10 BUAAM IEPEBO3UMOIO ChIPbS,
nostomy nanHas MTII3 xapakTtepusyeTcst TPYIION TPAHCTIOPTHBIX MOJYJIEH,
00beJMHEHHBIX 00bEMaMH JIec03aroToBOK. Jpyras rpymnmna orpaHHYeHUH, CBSI3bI-
BAIOIIMX  TPAHCIOPTHHIC 3a[auH, ONPEAEISIeTCS MPOIYCKHBIMU CIIOCOOHOCTSAMU
MapLIpyTOB MEPEBO3KH CHIPBS.

OcHOBHaA 1IeTh PEUICHNs 3TOH 3a7a9u — HAWTH ONTHMAaJIbHOE COOTBETCT-
BUE ITOCTAaBLIMKOB APEBECHHBI U €€ MOTpeOuTeNel ¢ yueToM TpeOyeMoi CTpyKTY-
PBI IPEBECHOTO CBHIPbs, TPAHCIIOPTHBIX 3aTpaT Ha NEPEBO3KH Pa3IUYHBIX BHIOB
JIPEBECHHBI, a TaK)K€ SKOHOMHUYECKHX OIIEHOK TEXHOJIOTHH 3arOTOBKH (BKIIFOYAs
UCIIOJIb30BaHUE CIICHUATU3UPOBAHHON TEXHUKH, BUJIOB PYOOK) M CTPYKTYPHI Jiec-
HBIX PECYPCOB.

B pesyunbrare pemieHus JaHHOU 3a1a4M OyAyT MOy YEHBI:

PEeKOMEeHTyeMble MHTEHCHUBHOCTh HCIIOJIb30BAHUS TEXHOJIOTHH M oOriue
00BEMBI JIECO3arOTOBOK 110 KXKAOMY HPEANPUSATHIO;

3aKperyICHHE TIOCTABLIMKOB ChIPhS 32 MOTPEOUTEISIMU;

MapIIpyTHl ¥ 00bEMBI TIEPEBO30K APEBECHUHBI KAXKIOTO BHIA;

OLICHKU OTJIEJIbHBIX TEXHOJIOIMHI NPEAIPUITHS U IIyHKTOB IIPOU3BOJICTBA
B LIEJIOM;

TPAHCIIOPTHBIE OLEHKH MapLIPyTOB IEPEBO30K PA3JEIbHO IO KaXIOMY
BUIY CBIPBSI.
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Bapuanmnas mpancnopmuo-npouzsoocmeennasn 3a0a4a

B mannowm Bapuante JI3II u JIIIII nmeroT BO3MOKHOCTH BBIOOpa B ompe-
JIETIEHHBIX TMpeJesax MNpoAYKTUBHOro Bektopa. JleictBurensHo, JI3II moryt
BapbHpOBATh YYaCTKH PYOKH, pazIHYaronIfecs MOPOAHO-COPTHOM CTPYKTYpOit
JIECOCEYHOro (pOHJA, a TAKXKE BBIOMPATH BUJBI pyOOK jeca (CIUIOIIHAS, MPOXOJI-
Hasi, CAHUTAPHO-BBIOOPOYHAS U TIP.), YTOOBI BIIUATH HA BBIXOJ COPTUMEHTOB.

B 3aBHCHMOCTH OT HOPOJHOIO COCTaBa, BO3pacTa U MPOYUX XaApaKTEepH-
CTHK JPEBOCTOEB, BUJOB PyOOK, COCTOSIHUS TEXHHKH, IOYBEHHO-TPYHTOBBIX yC-
JOBHUN ¥ MH(PPACTPYKTYPHI KaXI0€ JIECO3arOTOBUTEIHHOE MPEIIPUIATHE HCIIONb-
3yeT CBOM TeXHONOruH. C TOUKU 3pEHUS] MATEeMaTHYECKOW MOJEIH, TEXHOJOrUs
XapaKkTepu3yeTcs psAAoM HamOoJiee 3HAUMMBIX ITapaMeTpPOB, CPEIU HHUX IPOU3BO-
JUTEIBbHOCTh MalllMH, O0OpYJOBaHUS W IIepCOHaja, 3aTparbl Ha 3aroTOBKY
1 M°, copTHMeHTHAs CTPYKTYpa | JIp.

Benem BakHOE A1 NATbHEWUIIETO M3JIOKEHHS TTOHATHE TEXHOJIOTHH Jie-
€03aroToBOK. EMy COOTBETCTBYET KOHKPETHBIN BUJ pyOKH, HAOOp MCIIOJIb3YEMBIX
TEXHHUYECKUX CPEICTB U T. A. (HampuMep, CKaHAWHABCKAsl, OTCYSCTBEHHAS TEXHO-
norus). «HaronHeHne» MOHATHS TEXHOJIOTUN U 3aTPAThl HA 3aTOTOBKY ONPEEIISAT
CIIELIMAJIUCTBI JIECHOM OTPACIIHU.

B paccmatpuBaemoii 3agaue ans kaxaoro JI3IT HeoOxomumMo ycTaHOBUTH
HanboJee TOIXOAAINe MHOKECTBA TEXHOJOTUH M WX WHTEHCHBHOCTH, OOecte-
YUBAIOIINE 3aPOCHl MOTpeOnTENeH, a TPAaHCIIOPTHBIE TOTOKHA PACCUUTHIBATH pas-
JIEJIbHO IO BHJAaM 3aroTaBiIMBaeMoro chipbs. CxoJHas CHUTyallus XapakTepHa U
s JIIIT. K npumepy, Be160p mpoxykTuBHOTO BekTopa mpennpustus LIBIT mo-
JKET OBITh 00YCJIOBIICH COOTHOIIICHHEM O00BEMOB OallaHCOB M MUJIOBOYHHUKA. Bee
9TO CBHJIETEILCTBYET O BOBMOYKHOCTH BBIOOpa TEXHOJIOTHIA PabOThI MPEANPHITHI
JIIIK, xoTOpBIE TOJKHBI OBITH YUTEHBI B MATEMaTHIECKUX MOJIEIISX.

B sTo0il 3amaye He YUYMTHIBAIOTCS 3aTPAThl, CBSI3aHHBIE C HAYAJIbHBIM
o0ecrieueHHeM TEXHOJIOTHUH, HAIPUMEP € 3aKyIKOW 000pYyIOBaHHA. DTH 3aTpaThl
OTIIMYAIOTCS OT 3KCIUTYaTallMOHHBIX TEM, YTO OCYILECTBIIAIOTCA €IUHOBPEMEHHO
1 He 3aBUCAT OT 00beMa MPOU3BO/ICTBA.

3aoaua pexoncmpyKkyuu 0elcmeyiowux U CMpoumenIbCmed Ho8bLX NPeonpUsImuil
(npouzeoocms)

B paccmarpuBaeMOM BapUaHTE YYHUTBHIBAIOTCA HMMEIOIIMECS MOILMHOCTH
JI3II, a Takke BO3MOXHOCTH MOJAEPHHU3ALMH WIH PEKOHCTPYKLUH YacTH Ipen-
NPUATUHN U Ja)Ke CTPOUTEIHCTBA HOBBIX OOBEKTOB. 3a/1a4a BOSHUKAET B yCIOBHSIX,
KOTJa MpOBEACHO O0CIHe0BaHue JIECHOTO (GoHIAa M WHPPACTPYKTYphl PErHOHA,
MIOJIrOTOBJICHB! MIPOEKTHI Pa3BUTHsI MPou3BoAcTBa. OOBIYHO NPH 3TOM H3BECTHBI
BO3MOJKHO€E MPUPAILICHUE TPOCKTHOM MOITHOCTH IPEANPUATHUS, KalIUTAJIOBIIOXKE-
HUsI, HEOOXOAMMBIC /TSl peau3allii MIPOeKTa U OXKUIaeMble SKCILTyaTalluOHHbIE
3aTparsl.

TpaHcnopTHas 4acTh ATOM 3aJa4d aHAJOTMYHA MPEIIIECTBYIOIIECH, IpU
9TOM IenieBass QYHKIMsI JTOJDKHA OTpa)kaTh Kak 3aTpaThl HA 3arOTOBKY M TpaHC-
MOPTUPOBKY CHIPbs (IIPOMOPLHOHATILHO 00BbeMaM), TaK U KaluTaJIOBIOXKCHUS,
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CBSI3aHHBIE C PACHIMpPEHHEM WIM MOJEpHHM3alned Mpou3BojcTBa. KamuraiapHble
(pa3oBble) U TeKylye (MPONOPLUOHAIBHBIE 00BEMaM IPOU3BOJACTBA) 3aTpPaThl
JUCKOHTHPYIOTCHL.

Pewenne 3Toi 3a1a4u NO3BOJIAET JOMOIHUTENBHO IOJYYHUTh:

nepeyens JI3I1, pekoMeHayeMBbIX ISl pEKOHCTPYKLINY;

IUTaH paclpeeneHus KanuTanosnoxeHui B npeanpustus BUC JIIIK;

OLIEHKU NEPCIEKTUBHOCTH Pa3padOTKU Y4acTKOB JIECHOTO ()OHAA U COOT-
BETCTBYIOIME PEKOMEHAINH O TUIAHUPOBAHUIO CTPATErHH Pa3BUTHS J€CO3aro-
toBok B BMC JITIK nnu neconpoMsIIIIEHHOM pPErHOHE.

3amaga jerko 0600mIaeTcs Ha OOJBIION MEPHOT, YTO MO3BOJISIET OTHECTH
ee K 9HCIIy MoJienel mepcrekTusHoro pasputusi BUC.

XapakTepusys paccMarpuBaeMyio 3afgady kak MTII3, neobxoaumo ot-
METHUTh HECKOJIBKO 00Jiee CI0XKHYIO CTPYKTYPY €€ IPOM3BOACTBEHHOMN 4acTH, KO-
TOpasi ONpenessieTcsd HECKOIBKIMH yTpaBisieMbIMU (akTopamMu. B ogHOMpOIyK-
TOBOM BapHaHT€ B COCTaB 3TOW 3aJauyd BXOAWUT €IUMHCTBEHHAs TpaHCIOPTHas
KOMIIOHEHTa, B MHOTONIPOYKTOBOM — TI0 YHCITY BUIOB JPEBECHOTO CHIPBSI.

He coctaBnsgeT mpobieMbl 0000IIeHIE TOH MOJIETH B CITyJasiX:

MOJIEpHU3ALNY, PEKOHCTPYKIIMM U CTPOUTENBCTBA HE TOJBKO JIECO3aro-
TOBHTEJILHBIX, HO U JIeconepepadaThIBAIOIINX IPEANPUATHIA;

BBIOOpa OIHOTO WJIM HECKOJBKHX BAapHAaHTOB W3 MHOXKECTBA NPOEKTOB
CTPOUTEIHCTBA, PEKOHCTPYKITUH Wi MoaepHu3anun npeanpustus BUC JIIIK;

BHEJIPEHUS] OJJHOIM WMJIM TpyNIbl HOBBIX TexHoJorui padots! JI3II, koTo-
pble MOoTpeOyIOT CTPOUTENBCTBA, PEKOHCTPYKLUMH COOPYKEHUH WM IpuoOpeTe-
HUS HOBBIX TEXHUYECKHUX CPEACTB U 000PYI0BAHNS.

3aoaua evibopa mpancnopmuuix cpedcms nepesosK NPoOYyKyuu
C yuemom ee nepesaxu

B »To0li 3a1aue yunThiBatoTCs TOAbKO Meromuecs MomHocTtd JI3II. Cpe-
A yTIpaBIsieMbIX (HaKTOpPOB, KpoMe OOBEMOB M MapIIPYTOB, PacCMaTPUBAIOTCS
Croco0 OpraHu3aluy MEPEeBO30K M HCIOJIB3YEMbIil TpPAaHCIOPT. BhIBO3Ka MOXKET
OCYIIECTBIIATHCS OJHIUM WJIH HECKOJIBKUMH TPAHCIOPTHBIMHU CPECTBAMH, TIOATO-
My TieneBast QyHKIHS OTpa)kaeT 3aTpaThl, CBSI3aHHBIC C TMTOTPY3KOH U IMEPEBO3KOM,
a TaKXKe TIePEeBAIKOU U Pa3rpy3KOi JPEBECUHBL.

Pemenne sTol 3ama4u MO3BOJISET MOIYYHTh, KpoMe 0a30BOH, CIEAYIO-
Iyt WHGOPMAIIHIO:

BBIOOP TPAHCIIOPTHBIX CPEJCTB JIJIsi BRIBO3KHU JAPEBECUHBI [0 UMEHOIIUMCS
MapIIpyTam U ofpeieicHrne 00beMOB TIOTPY3KH — BBITPY3KH;

ompezeneHne 00HEMOB U BHIOOP ITyHKTOB NepeBajku npeBecuHbl B BUC
JITIK.

Pemenne 3agaun naeT peKOMEHJAIMHU IO WCIOJIB30BAHHUIO OIpPEICIICH-
HBIX BUJOB TPAHCIIOPTHBIX CPEJCTB, BHIOOPY ITyHKTOB IEPEBAIKH JIPEBECHHEI, a
TaK)Ke OIEHKH JKOHOMHUYECKHX TIOoKasareneil 3((HEeKTHBHOCTH TPaHCIOPTHBIX
cpenctB. Heckonbko Moauduuupys ycioBus 3ajadd, MOXKHO TOJYYUTh BeChMa
MOJIC3HYI0 MH(OPMAITUIO O [EeIeCO00Pa3HOCTH PEKOHCTPYKIIMU WU CTPOUTEIb-
CTBa HOBBIX TPAHCIIOPTHBIX MarucTpajei.
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[pyroii BapuaHT 3TOH 3aJauu CBsI3aH C ONTHMH3ALUEH 3arOoTOBKU H
TPAHCIOPTUPOBKU JIPEBECHHBI C YUETOM CE30HHOCTH. J[eHCTBUTENBHO, MHOTHE
JI3IT CeBepa BBIBO3SAT APEBECUHY IO 3UMHUM Joporam. [Ipu 3TOM CTOMMOCTH ce-
30HHOW 3arOTOBKHY U JOCTaBKU APEBECHHBI MOXKET K0JIe0aThCsa B IUPOKUX Mpee-
Jax, 4TO JaeT OCHOBaHME PAaCCUUTHIBATh HA 3HAYMTENBHBIH IKOHOMUYECKUH d(-
(bexT OoT BHEAPEHUS 3a1aUH.

PaccMmoTpennsle 3anaun, Kak MpaBuilo, XapakKTepU3ylOT OAUH-ABA 3Tana
MIPOM3BOICTBA U OAUH — TPAHCIOPTUPOBKU. VCcTI0Nb3ys 3TH KOMIIOHEHTHI, MOKHO
¢dopmynupoBaTh 0oJiee CI0XKHBIE 3aauH, 100MBasICh HEOOXOIUMOTO YPOBHS ajie-
KBaTHOCTH PEAbHBIM IIPOU3BOICTBEHHBIM IIPOLIECCAM.

CIIMCOK JIMTEPATYPbBI

1. Bynamog A.®. n np. OnTuMu3anys B MIIAHKPOBAHUN U YIPABJICHUHN TPEIIpPHU-
SITHSAMU PETHOHAIBFHOTO JIeCOTPOMBINIUTeHOT0 Komiuiekca / A.®. Bynaros, A.B. Boponus,
B.A. Kysnenos u ap. — [lerposaBoack: U3a-so [erpl'Y, 2001. — 228 c.

2. Boponun A.B. MHoroaTanHeie 3aJaddl IUIAHUPOBAHUS W YIPABICHUS MaTe-
pHAITBHBIMHE MOTOKaMH B BEPTUKAJIbHO-MHTETPUPOBAHHBIX CTPYKTYpax JIECOIPOMBIIIIICH-
Horo komruiekca // JlecH. xypH. — 2003. — Ne 2-3. — C. 123-133. — (13B. BbICHI. yueO.
3aBEICHUN).

3. Boponun A.B., Kysueyoe B.A. MaTemaTtudeckue MOJEIH U METOJbI B TUIAHU-
poBaHuu u ynpasnenuu npeanpusatuem LIBII. — Ilerpo3aBoack: M3a-so Ietpl'Y, 2000. —
256 c.

4. Boponun A.B., Illecenvman HM.P. VHTErpupoBaHHBIC CTPYKTYPHI B JICCHOW
npombinuieHHocti. — CII6.: Uzn-Bo CIIGJITA, 2003. — 160 c.

5. Pomanosckuii M1.B. ANTopuTMBI pelIeHus IKCTpeMalIbHbIX 3a1ad. — M.: Hay-
Ka, 1977. - 352 c.

Ilerpo3aBoackuii rocy1apCTBEHHBIN
YHHUBEPCHUTET

IMoctynmna 10.02.04

A.V. Voronin
Applied Transport-production Tasks of Planning Work
of Forest-industrial Companies

Economic-mathematical model of upper level has been suggested for solving a task of
work planning for main productions of vertical-integration structure of forest industry.
Applied tasks related to selection of forest-harvesting technologies, transporting, wood
processing, production basis and infrastructure development are considered.
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YK 630%36.004:518.5

B.A.Ky3neuyoe

KysnenoB Binagumup AnekceeBud poauics B 1949 r., okonunn B 1971 r. Jlenunrpan-
CKHIl TOCYylapCTBEHHBIH YHUBEPCHTET, KaHIWAAT YKOHOMHYECKHX HayK, TOLCHT Ka-
(henpbl NpUKIIAIHON MaTeMaTUKU 1 KuOepHeTHKH [1eTpo3aBoICKOro rocy 1apcTBEHHOTO
YHHUBEpPCHUTETA, 3aCIyKeHHbII naesrens Hayku PecnyOnuku Kapenus. Mmeer cBeiiie
100 megaTHBIX TPYZOB B 00JIACTH MAaTEMaTHIECKOIO MOJEIUPOBAHHS CHCTEM yIIpaBile-
HHS B JIECONIPOMBIIIIIEHHOM KOMILTIEKCE.

3AJAYHU PACKPOSA U KOMIIVIEKTOBAHUS MATE-
PUAJIOB B MOAEJINPOBAHHNU IMTPON3BOJCTBEH-
HBIX ITPOHECCOB

PaccMoTpeHbl OCHOBHBIE OCOOEHHOCTH 3a7ad packposi U KOMIUIEKTOBAaHUS MaTepuasoB,
HauOoJee YacTo UCIOb3yeMbIe B TPOU3BOJICTBEHHBIX Tporieccax B LIBIT.

Kniouegvie cnosa: 1enarono3H0-0yMaXHbI KOMOMHAT, 33/1a4d PAacKpOs MaTepHalioB, 3a-
Jlagll KOMIUIEKTOBAaHHS MaTepUalioB, MaTeMaTHYECKUE MOJICTIH.

[Ipuxitagapie 3a1a4M MOMCKA ONTHMAIBHOTO TUIAHA PACKPOSI U KOMILIEK-
TOBaHUS MaTEpPHAaJOB YPe3BBIYAHHO pa3zHOOOpPAa3HBI, MTOCKOJIBKY 3TH TEXHOJOTH-
YecKHe OIepally HCHOJIB3YIOTCS B Pa3IMYHBIX MPOU3BOJCTBAX JIECHOTO KOM-
mieKca, 0cooeHHo yacto B L[BII.

Crenyst paboram [3, 4], ompenenum 3aaqy packposi Kak MOMCK Hanbosee
BBITOJTHOTO CIOCO0a pa3MEelIeHUs ONpellelIeHHOTO Habopa aeraneld (IpeaMeToB
packpost) Ha oObekTax Martepuana (oObekTax packpos). Ho mockomibky mro0oit
pecypc, Bkirouasi ()MHAHCOBBIE CpEACTBAa WM IPOMEXKYTOK BpPEMEHH, MOKHO
CUUTATh CBOCOOPA3HBIM MaTEpUAIIOM, TTOJIEKAIIUM PACKPOIO — JICIICHHUIO Ha Jac-
TH, 3aJla4y ClielyeT KOHKpeTH3HpoBarh. MccienoBanue 0oOBEKTOB U MPEAMETOB
packposi, Cioco00B WX pa3MeleHus, KpuTepreB d3PGEKTUBHOCTH MTO3BOIISIET TOY-
Hee copMyIHpPOBaTH COJEpKaHUE NAHHBIX 33724 W KIacCU(HUIMPOBATH IO OII-
pelneneHHbIM PU3HAKAM.

W3BecTHBIN cOCO0 KiacCcH(DUKAIMKM MOJEIEH Packpos W yMakoBKU [7],
WCTIOJIb3yEeMbIii MHOTHMH aBTOPaMU, HEJIOCTATOYHO TTOJIHO OTPaXKaeT crienuduie-
ckue ocobernHoctu [IBII, B 4aCTHOCTH CBSI3U MEXIy OOBEKTaMH W MPEIMETaAMHU
PacKkposs U MHOTOYHCJICHHBIC J[OTIOJIHUTEIIBHBIC OTpaHUYCHUsI, 00YyCIIOBIICHHBIC
TEXHOJIOTHUEH.

HecmoTpst Ha TO, 4TO 3a/1a4a pacKposi He BCer/ia mpejmnoaraet (husnde-
CKOE JIeJICHHE Ha YacTH, €¢ JIOTHYHO CBA3aTh C ONpeIeeHHBIMH T€OMETPUIECKHU-
MU oO0bekTaMu. HezaBucuMo OT WX peanbHON (OPMBI M (PU3HUECKUX XapaKTepH-
CTHK, CJeJys TEXHOJOTMH MPOM3BOJICTBEHHOTO Ipolecca, B MaTeMaTH4ecKOi
MOJIENT! MOTYT pacCMaTpUBATbCs OJMH, /IBa WM TPU pa3Mepa 0ObEKTOB U Mpej-
METOB pacKpos (JUIMHA, IUpUHA U BbIcOTa). CI0XKHOCTh U METOJI PEIICHUS 3a/1a-
YU BO MHOTOM OIIPENIEISIFOTCS Pa3MEPHOCTHI0 00BEKTa: 3TO MOXKET OBITH OTPE30K
(omHOMEpPHBIH TIpeaMeT), IUIocKas (KOHEYHas WM OecKoHedHas) ¢Gurypa WiH
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obweMHoe Teno. Ilome3no Takke yTOUHUTH HOPMBI OOBEKTOB H MPEIMETOB pac-
Kpos. Jlns 3amad, cBsA3aHHBIX C IIaHMpoBaHHEM packpoeB B LIBII, xapaxtepHsl
CUMMETpPUYHbIE (QUTYPBL: MPSIMOYTOJIBHUKH, KPYTH, Napajjieenuebl, UINH-
juse

Konkperunzauus 3agaun 03HayaeT yTOUHEHHUE pa3MepoB (Guryp, oHu Mo-
r'yT ObITh (PUKCHPOBAHHBIMH WJIM MEPEMEHHBIMH, KOHCUHBIMU MM OCCKOHEUHBI-
mu. K npumepy, mpsMOYrolpHHK MMEET ABa pasMepa: MIMHY W IIUPHHY, XOTS
pu pacyere auaMeTpa cbema tamOypa bJIM mimHa HaMOTaHHOTO Ha Hero Oy-
Ma)XHOTO TIOJIOTHA — BeJIWYMHA NepeMeHHas. lIpu mpou3BoiacTBe H3AEnui M3
roppoKapTOHA MM JUCTOBOM LEIUTIONO03bI IPEAMETHl PACKPOS — MPAMOYTOJIbHH-
KM 3aJJaHHBIX Pa3MepoB, a 00BEKT (IMOJIOTHO TOPpoKapTOHA) — TOJIOCA, ITUHY KO-
TOpOH yIOoOHO cunTarh GeckoHeyHOH. Pa3zMepsl MII0CKOM MM MPOCTPaHCTBEHHOM
(Gurypsl COOTBETCTBYIOT €€ OCsM. TeXHOJOrusa packposi OOBIYHO CBSA3aHA C OpU-
EHTallMel 3TUX 0cel B HEKOTOPOU cCUCTEME KOOPAUHAT.

[Iepeuens mapamMeTpoB MpeaMeTa packposi He OrpaHUYMBAETCS OMUCAHU-
€M ero reoOMeTpUYecKuX CBOMCTB. B MaremaTrnueckoil Mopenan MOTYT OBITH HC-
[I0JIb30BAHBI U IPYTUE YHUCIIOBBIE XaPAKTEPUCTUKH: (PU3UUECKUE CBOMCTBA (IUIOT-
HOCTB, Macca), SKOHOMHYECKHE MoKa3aTenu (PeHTa0eNbHOCTh NPOAYKINH, T0X0]
OT €€ MPOJAXKHU U Ip.).

MOo3KHO TOBOPHTB O PaCKpOE:

€IMHCTBEHHOI'0 00OBEKTA;

3aJJaHHOTO KOJINYECTBa 00BEKTOB OJHOTO THIIOPA3Mepa;

HEM3BECTHOI'O KOJIMUECTBAa 0OBEKTOB OHOI'O THIIOpPa3Mepa;

00BEKTOB HEKOTOPOTO MHOXKECTBAa THUIIOPA3MEPOB, MPHYEM KOJINIECTBO
9K3EMIUIIPOB OOBEKTOB Ka)KIOTO BUIAa MOXET OBITh U3BECTHBIM, IPOU3BOJILHBIM
WM ONPEAEATHCS TPaHULIAMHU.

MaremaTtndeckiue MOAEIN W METOABI PELICHMs 3a1ad packposl CyLIecT-
BEHHO 3aBUCAT OT BBIOPAHHOTO BapHaHTa, KKl M3 KOTOPHIX CIOKHEE IMpej-
LIECTBYIOILIMX, MMOCKONBKY sBisieTca ux oboOmenuemM. [Ipu Takom moaxoje pac-
LIMPSIETCS] BO3MOKHOCTH BBIOOpA L1e1eBOH yHKINH.

B mepBom BapmaHTe pacKpoi €JMHCTBEHHOTO O00BEKTa MOXKHO TpeicTa-
BUTH KakK IIOCJIEZ0BATENbHBIN MPOIlECC MOOYEPEHOTO BHIKPAWBAaHUS MPEIMETOB
WIN JICTIEHUS 3TOr0 0OBEKTa Ha YacTH, U3 KOTOPBIX B AajbHEHIIEM OyIyT MOJy-
YeHbl 3aroToBKU. Ha3zoBeM 3Ty 3ajady MOCTPOEHHEM ONTHMAJIBHOTO IUIaHA pac-
Kposi. B ocTanbHBIX BapuaHTaxX IUIAHUPOBAHUE PACKPOSI KAKAOTO OOBEKTa HEOT-
JEITMMO OT PacKpOeB OCTABILUXCS OOBEKTOB.

B nHaubonee mpocToM ciydae [UIs ONHCAHHUS CHOCOOOB pPa3MEILEHHS
MIPEIMETOB PACKpOs JOCTATOYHO IMEPEYUCIUTh UX JOIMYyCTHMBIE TepeMEeIIeHus:
CIBUTH, IOBOPOTHI, cuMMeTpuU. B 3anadax ynpasnenus LBII BaxkHa opueHTanus
MIPEIMETOB OTHOCHTEIBHO OOBEKTOB PACKpOsl, [IO3TOMY HEpEMELICHUE 3ar0TOBOK
Yaire BCETo O3Ha4YaeT MapajuleIbHbIN epeHoc, MHOT 1A JOMOTHEHHBII ITOBOPOTOM
Ha 90°. OnpenenuM pacKkpoil MHOXKECTBA (OJIMHAKOBBIX WIIM Pa3HBIX) OOBEKTOB
KaK COBOKYITHOCTh PacKpOeB KakJIOTO U3 HUX.

B 3aBucuMocTH OT ycloBHH 3agaud, KpuTepuil 3QPEKTUBHOCTH MOMXKHO
CBS3aTh C PacXOlOM MaTepuaya B HATypaJbHOM WM CTOMMOCTHOM BBIPa)KEHUH,
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KOJIMYECTBOM BBIKPOCHHBIX TPEIMETOB (3arOTOBOK JeTajieil) WM CyMMapHBIM
JOXOZOM OT UX peain3ally, NoTepsMH Marepuana u T. . HezaBucumo ot BbIOO-
pa mokasarenel 3T0 OObIYHO JMHEIHas (QYHKUUSA IO OTHOUIEHHUIO K KOJMYECTBY
M3pacX0/I0BaHHBIX 00BEKTOB U MOJYUEHHBIX MTPEIMETOB PACKPOSI.

OcHOBHOE cojiepKaHHe 3a7aud — pa3MeIlleHHue IPEeIMETOB Ha 00bEeKTax
PacKposi — MOXKET ObITh AOTIONHEHO YCIOBHUSIMU:

KOMIIJIEKTHOCTH NIPEIMETOB U 0OBEKTOB PacKpos;

MacCOBOCTH MPOU3BOJICTBA, KOTOPOE MPEACTABISIET cO00Il allbTepHATUBY:
HE BBIKPAaWBaTh MPEAMETHI AaHHOTO BHJA WM BBIKPAUBAaTh UX B KOJMYECTBE HE
MEHbIIIE YCTAHOBJICHHOW HUKHEN TpaHUIIbI;

COOJIO/IEHNS] YCTAaHOBIIEHHBIX TPAHUIL TIOTEPh MaTepHaa;

OFpaHI/I‘{eHI/Iﬁ, CBSI3aHHBIX C MAacCOil WM APYIrUMU 1OKa3aTCIsIMH BbI-
KpauBaeMbIX IPEAMETOB;

YCIIO)KHEHHUSI TEXHOJIOTUH PACKPOS TI0 CPAaBHEHUIO C YKAa3aHHEM TPYIIIBI
JIBIDKCHHUIA.

[Ipu cobmiogeHnH AONOIHUTENBHBIX YCIOBHH B HEKOTOPBIX CIydasx KO-
JMYECTBO BapUAHTOB COKPAILACTCS M 3aada YIpOINAeTCs; HHOTAA, HE MEHSS Cy-
IIECTBEHHO AJITOPUTM, YAAETCS «IPUCIOCOOUTHY €ro i pelieHus Moauduim-
poBaHHOI 3agaun. OAHAKO Yallle OHM YCIOXKHAIOT 3a1a4y PacKpos.

3agayy KOMIUIEKTOBAHHUSI MOXKHO ONpPENEeNINTh KaK IOMCK Hauboiee BbI-
TOJHOTO crocoba COCTaBIEeHHS OOBEKTa M3 3arOTOBOK OMpENEIEHHOro Habopa
(mpenmeroB). [To dusnveckomy colepKaHUIO dTa onepanus oOpaTHa PacKporo.
Mogenu u MeToIbl peleHnss 00erx 3a/1a4 B MHOTOM CXOJHBI. Y CIIOBHS )K€ MPH-
KIIQ/THBIX 3a7]ad BeChMa pa3HOOOpasHBI.

ITpumepoMm siBisieTcs Kiaccuyeckas 3ajgada packpos tamOypa BJIM Ha
(dopmathl B MPEANON0KEHNH JIMHEHHON 3aBUCUMOCTH JA0X0/1a OT KOJIMYECTBa 3a-
TOTOBOK KaXXIOTO BHJIA WJIM JUIMHBI UCIOJIb3YyeMOl yacTh TamOypa. IIpennonara-
€TCsl, UTO MOTEepPH MaTepraia MpeHeOpekMMO MaJbl, a I0X0/ He 3aBHCUT OT Ode-
PEIHOCTH Kpos, 4TO HE BCerJa BepHO. 3agaya 3¢ (eKTHBHO PEIIaeTcsi CpeICTBaMU
JUHAMHYECKOT0 IPOrPaMMHUPOBAHHUSL.

WHorna mocTaHoBKa U cofiep KaHNe 3aa9i MEHSIOTCS 10 TPUIMHAM TEX-
HOJIOTHYECKOT0 XapakTepa. Hampumep,

HEOOXOMMO YUHUTHIBATh TOJILUHY Cpe3a MPH KPOe;

KOJIMYECTBO IPEAMETOB KaKIOr0 BHIA B IUIAHE PACKPOsl OrPaHHUYEHO
CBEpXY;

IUIaH PacKposi MOXKET COAEPKaTh OrPaHUUEHHOE KOJIMYECTBO MPEAMETOB
pa3nuyHOro Brja (00BIYHO 2-3 WITK IO YHUCITY HOXKEH MPOOIFHON PE3KH);

JUTHHA OCTaTKa PacKpos HE OJDKHA MPEBBIIIATh 3aJaHHOTO 3HAYEHUS;

MaTepHa, U3 KOTOPOTO COCTOMT OOBEKT pacKposi, HEOJHOPOIHBIH, Cylile-
CTBYET IIKajla OLIEHOK KauecTBa IPEAMETOB, BEIKPOCHHBIX U3 ero yacreil. Imen-
HO TaK MPOUCXOJAWT B CIlydae CHIDKEHHS KadecTBa YacTH MOJOTHA Oymaru m3-3a
TEXHOJIOTHYECKUX HEMOJIaI0K.

3agaun packposi, CBA3aHHBIE C IUIAHUPOBAHUEM M YNPABICHHUEM IMPOH3-
BOJICTBEHHBIMH IIPOLIECCAMH, BKIIFOUAIOT BCE NEPEUNCIICHHBIE MOIUBHUKALINN U UX
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IIPOU3BOJILHBIC KOM6I/IH3HI/II/I. N3menenue YCHOBHﬁ, KakK IIpaBUJIO, YCJIOXHACT
AITOPUTMBI UX PEIICHHUS.

Bonee croxxHBIM SBJIsIETCS TOMCK KOMOWHAIIMA TJIAHOB PAacKpOsi, COYeTa-
HHEC KOTOPBIX oOecIieunBaeT BCe HCO6XOIII/IMBIC mpeaAMETHI B KOJIMYCCTBAX, 3aJaH-
HBbIX TOYHO WM TpaHWIaMU. Takue MOJCIU 4YacTO BO3HHMKAIOT MpPH Pa3pabOTKe
CUCTEM IUTaHUPOBaHUS U ympasienus npegnpustusimu LIBII u npyrux orpacnei
MPOMBIIUIEHHOCTH, O YEM CBUAETEILCTBYIOT CIEIYIOUINE IPUMEPHL.

1. B 3agaue miuaHUpOBaHMS PACKPOEB M PACIpENENCHUs 3asBOK MEXITY
BJIM o0bekTaMu SBISIOTCS ChEMBl TaMOYpPOB MPOAYKIMU, a MPEIMETaMH — e¢
dhopmartsl. [IpomsBoauTensHOCTh Kaknoi bJ/IM, a ciaemoBareianHO, BRIpaOOTKA B
TCUYCHUC NI€pHUoaa IIIaHUPOBAHUA, CHUTAIOTCA OT'PaHUYCHHBIMU, TAK XK€ KaK U I10-
TpeOHOCTh B pa3HbIX (popmaTax. HeoOXomumMo cocTaBUTh MJIaHBI PacKposi, KOTO-
pBIe obecriedar BBITyCK MPOAYKIIMY 33JaHHOTO acCCOPTUMEHTa M 00hemMa C MUHH-
MaJIbHBIMM OTXoJaMu. MoryT paccmarpusaTthesi b/IM, oHOTUIHBIE WU HEOIU-
HAKOBBIE IO JUIMHE TaMOypa W JAPYTUM IMPOU3BOJACTBEHHBIM XapaKTEPUCTHUKAM.
HauGonee crmoxHbI BapuaHT 3aJaud MPEIyCMAaTPUBAET YYET CKOPOCTH PabOTHI
BJIM, mJIOTHOCTH ¥ KadyecTBa MPOAYKITUH.

2. 3ajmaua yCIOXKHSETCS, €CITM YYUTHIBaeTCs (opMaT M ITUaMeTp pyJoHa
OyMaru win KapToHa. B 3Tom cinyuyae 0OBEKTOM PacKpos SBISETCS MPSMOYTOJIb-
HUK, IIMPUHA KOTOPOTO PaBHA [UIMHE TaMOypa, a IUIMHA OTPaHWYeHa CHU3Y U
CBEPXy, MPOIMOPLUHOHATbFHA 00BbEMY MPOAYKIHWU U OMPEAENAETCS CKOPOCTHIO U
MIPOAOJKUTENIFHOCTEIO HAMOTKHM TaMOypa. [IpenMeramu ciyskaT NpsSMOYTOJIbHU-
KM, UIMPUHA KAKAOTO M3 HUX omnpexaessiercss (opMaToM NPOAYKLIUH, a JJIHHA —
muameTrpoM pyioHa. ComepkaHue 3aaddl MOXHO C(hOPMYyIHPOBaTH KakK ITOMCK
JUTMHBI TIPSIMOYTOJIbHUKA, KOTOPBIH KPOUTCS Ha MOJIOCHI, COCTABISIOMINE TPUOIIH-
3UTENILHO pa3Mep TamOypa (HO He OoJblie ero), a JUIMHA 10 BO3MOKHOCTH KpaTHa
JUTMHAM TIPUCYTCTBYIOIINX B packpoe (popmaros.

3. B 3ajaue ruiaHupoBaHUs BBITyCcKa MPOJYKIUH 1iexa TodpoTapsl mpe-
METHI PacKposl — IPSAMOYTOJbHBIC 3aTOTOBKH ACTaNICH TAPHBIX SIIIUKOB WIH JTUCTHI
ropokaprona, BelpabaThiBacMble ToppoarperatoM. B mocTpoeHnu IiiaHoB pac-
KpOsI CYIIECTBYIOT HEKOTOPBIE TIPOOITIEMBI:

npeaMeTaMu pacKpos MOTYT CIYKHUTb HC TOJIBKO MCXOIOHBIC 3arOTOBKH,
HO ¥ MX KOMOMHAIINH, MTOJUIeXAaIe AajJbHEHIIEeMY PacKpolo;

B COCTaB rodpoarperata BXOAHT HECKOJIBKO CTOJIOB (MHHAMYM JBa),
THJIBOTUHHBIC HOXH KOTOPBIX ¢ COOCTBEHHOW (PUKCHUPOBAHHON 4acTOTOMN pacce-
KalOT HallpaBJCHHBIC HA 3TH CTOJBI MOJIOCH MPOIOJIBHO pa3pe3aHHoro rogporo-
JIOTHA.

4. TpexmepHas 3a7jada pa3MeIIeHus TPy30B BO3HUKAET MIPHU COCTABICHUHT
IUIAHOB TIOTPY3KH MPOXYKIHMK OyMa)XHOTO MPOM3BOJCTBA B TPAHCIIOPTHBIE Cpell-
cTBa (KOHTEHHEPHI, BarOHBI, TPIOMBI TETIOXO/I0B). OOBEKTOM PacKposl SBIISIETCS
MIPOCTPAHCTBO BHYTPH TPAaHCHOPTHOTO cpeacTBa. Iy KOHTeWHepa 3To mapajuie-
JIeTIIe]l, BarOHa — 3aKpyTJIeHHas: cBepXy (Urypa, TproMa TeIuioXoJa — MHOTO-
rpaHHas HEBBIMYKJas o0nacTs. EnuHunedt npoaykuun OyMaskHOTO MPOU3BOACTBA
0OBIYHO SIBIIIETCS Tapasuienenumnes (Kuma OymMard, KapTOHA WM JINCTOBOH IIeJ-
JIFOJIO3bI, YIIaKOBKA CIIOKEHHBIX SIIIMKOB MIJIM MEUIKOB) WM KPYTOBOW IMIIUHIAP
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(pynon Oymaru WM KapToHa). 3a/ady YCIOKHSIOT MHOTOYHCIICHHBIC OTpaHUYe-
HUSl TEXHOJIOTMYECKOI'0 XapaKkTepa, BKII0Uas >KECTKOCTh KOHCTPYKIUH, YCIOBUS
MOTPY3KH M KPEIDICHHUS TOCIISTHIX eIMHUI, OalaHCHPOBKY Tpy3a, obecredeHne
yI00CTBa pa3rpy3Ku.

5. K unciny TpexMepHBIX MOKHO OTHECTH TaKKe 3a1aqy (OPMHUPOBAHHS
MOJAJIOHOB, HA KOTOPBIE CIOSIMH YKIJIAJbIBAIOT MAYKH JIMCTOB WIIU CJIOKEHHBIX
AmuKoB. [IpodHOCTh KOHCTpYKIMH OOecredunBaeTcsl YepeoBaHUEM CIIOEB, IO-
JOOHBIX KUpnU4YHOW Kiaake. CIOM MOTYT HECKOJIBKO BBIXOAWTH 3a Tpeaessl
IUIOLAAN TMOATOHA, UMETh BHYTPEHHHE IYyCTOTHI M HEOJUHAKOBBIC pPa3MEpHI.
Pa3meps1 Kumbl onpenesstoTess HanOOIbIIUMH pa3MepaMu citoeB. Llens 3amaqn —
MOMCK crocoba YKJIAAKH HauOoipineir oobeMHON MmioTHOCTH. CTpyKTypa cios
HEeOoOs3aTeNbHO COOTBETCTBYET THIILOTUHHOMY packporo. BakHblii mokazaTenb
IJIaHa pa3MEILEeHNs — INIOTHOCTb 3alI0JIHEHUS IPOCTPAHCTBA, 3aHATOTO OAJOHOM
Ha IUIOUIaM cKiIajga. PaccmaTpuBaemas 3ajaya CyLIECTBEHHO YCJIOXHSETCS Tpe-
0OBaHMEM YCTOMUMBOCTH KHIIbI U3EIUI Ha MOI0HE, YTO BO3MOXKHO TOJBKO MPHU
HaJU4UU CBsA3edl Mexxny HumMu. Ha mpakTuke 3TO JOCTUraeTcsl YepeloBaHHUEM
JIBYX B3aMMHO IEPEKPHIBAIOLINXCS [NIAHOB PACKPOSL.

6. B 3amaue KOMIIOHOBKY sTYe€eK Ha CKJaJe TOTOBOW MPOAYKIHU TpeOyeT-
Cs HE TOJBKO IUIOTHO PAa3MECTUTh €IMHHULBI MPOAYKIUHU 3aIUIAaHUPOBAHHOM HO-
MEHKJIATypPbI, HO U 00€CTIeYnTh OYePETHOCTD JOCTYTA K KXKIAOH U3 HUX.

7. CoBpeMeHHbIE CHCTEMbI YNPaBICHHS KadeCTBOM OOECIIEYMBAIOT He-
IIPEPBIBHBII KOHTPOJIb IPOAOJBHBIX U MONEPEUHBIX MMapaMeTpoB mnojaoTtHa bJIM,
YTO TO3BOJISIET pacCMaTpUBaTh OoJee CIOXKHYIO 3a/ady pacrnpeneneHus gpopma-
TOB BJIONIb IIMPUHBI TAMOYpa, a «HAKATOBY» — PYJIOHOB KOHEYHOW MPOIYKITUH T10-
BBIIIEHHOT'0 KauecTBa — M0 JJIMHE MOJO0THA. BenencTBue HeomHOPOAHOCTH 00b-
€KTa pPacKpos ATa 3a/aya OKa3bIBAETCS HECKOJIBKO B CTOPOHE OT paccMaTpHUBae-
MOTO KJlacca 3ajad, OJJHAKO BBUJY OUYEBHIHOTO SKOHOMHYECKOTO 3ddeKTa oHa
3acimy’KMBaeT BHUMaHUs. Pemenue 3Toi 3a1aun He SBISIETCS MPOOIeMOil B OTIIH-
4ype OT BHEIPEHHUS NMPOrpaMMHOM CHUCTEMBI Ha €€ OCHOBE, 4TO OOYCIIOBJICHO
CIOXHOCTSIMM  peaju3alud  YNPaBICHUH:  NEPEHACTPOUKHM  HPOAOJIBHO-
pe3aTeNbHBIX MAIlWH, OpPTaHU3aIlid YIaKOBKH, MapKUPOBKH, CKIAJWPOBAHUS U
ydera MpOLyKIHH.

8. HecmoTtpst Ha OonbIiioe KOIMYECTBO MMEIOIIMXCS MPOTPaMMHBIX CHC-
TEM, OCTaeTCs aKTyaJIbHOW IMpoOiieMa BHIOOpa TIOCTABOB M IUIAHOB PACKOSI KPYT-
JBIX JIECOMATEPHalOB, 00ECICUNBAIOIINX TPeOyeMble aCCOPTUMEHT H 00BbEM TTH-
JIOBOYHMKA. BrIpaOoTKa MpoAyKIMH BeleTCs MapajuleIbHO COPTUPOBKE APEBECH-
Hbl B YCJIOBUSIX HEONPEIECICHHOCTH HMEIOUIErocsl KONIMYECTBAa MUIOBOYHHUKA. B
oTIMUMe OT 3ajaad, xapakrtepHbix st [IBII, B ocHOBe 3TOM MOJEIM HaxOMAsTCs
TUTaHBI MIJIOCKOTO PAacKposl.

9. Bo Bcex mepevHCIEHHBIX 3ajadax pacCMaTPHBAIUCH OIHOPOIHBIE
O00BEKTBI PacKposi: MOJIOTHO OyMarw, KapToHa WM CBOOOJHOE mpocTpaHcTBO. K
3a7a4yaM pacKkposi OJIM3KM HEKOTOpPbIC MPOOJEMBI paclpeieieHus] «HEOJHOPOI-
HBIX PECYpPCOB» — KOMIUIEKTOBaHHs 000pYy10BaHUs IPEANPHUATHS, KOTOPOE MOXKET
BBITIOJTHATE OJHY WJIH HECKOJIBKO IOCIIEI0BATENbHBIX oneparuii. Llens momobHoi

8*
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3aaun — 00ecleYnTh HeOOXOMUMBIE PECYpChl C HAaWMEHBIIMMH 3aTpaTaMd Ha
nproOpeTeHne MIIN SKCILUTyaTalio 000py10BaHUsL.

10. [dpyras 3amaua xapakTepHu3yeT MPOIEeCC KOMIUIEKTOBaHMS (DaHEepHI U3
nTucTOB MmoHa. Pu3nyeckoe coiep:kaHue ONepannuy packposi Ipy TOM WHBEPTH-
pYeTcs, IOCKOJIBKY OOBEKT — JINCT (haHephl — HE PEXKETCsl, & COCTABISETCS U3 JIUC-
TOB IIIOHA PAa3lIWYHON TOJIIMHBI B COOTBETCTBHU C IUIAHAMU KOMILJICKTOBAHMS,
CTPOTO pEerIaMEHTHPOBAHHBIMH TEXHOJOTHeH mpomecca. Llens 3amaun 3akmroda-
eTcs B ONpE/CICHUH IUIAHOB KOMIUIEKTOBAaHHUS, 00ecIeYnBalonInXx TpeOdyemble
ACCOPTHMEHT ¥ KOJIMYECTBO MPOAYKIIMU U3 UMEIOIIUXCSI TUCTOB IIITIOHA.

i perieHns mepeuncieHHbIX 3a/1a4 aBTOPOM pa3pabOTaHbl JOCTATOYHO
s dextuBHBIE anropuT™mbl [1, 2, 5, 6] U mporpaMMHBIE KOMIUIEKCHI, KOTOPHIC
BHeApeHb! Ha ApxanrensckoM, Kotnacckom, Kongomnosxckom LIBK u nip.
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Tasks of Cutting and Gathering Materials in Production
Processes Simulation

Main features of tasks of cutting and gathering materials most often used in the production
processes in pulp-and -paper industry are considered.
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A.®. Moanap, E.H. Ilonomapesa

Monnap Snowmr ®epenuosuy poauics B 1937 r., okoHumst B 1966 1. ApxaHrenbckui
JIECOTEXHNYECKUIl MHCTHTYT, KaHAWJAT SKOHOMHYECKHX HayK, mpodeccop Kadeaps
MEHE/DKMEeHTa, TUpeKTop VHCTUTyTa 3KOHOMHKY, (PUHAHCOB M OHM3Heca ApXaHTrelb-
CKOI'0 T'OCYJapCTBEHHOI'O TEXHMYECKOro yHupepcurera. Mmeer okoso 60 meuyaTHbIX
paboT B 007aCTH MEHEVKMEHTA, SJKOHOMHMKU M OPraHU3aLUK JIECHOH MPOMBIIIICHHO-
CTH.

ITonomapesa Enena Huxonaesna poguiace B 1977 r., okoHumia B 1999 r. Apxanreins-
CKHIl TOCYIapCTBEHHBII TEXHUUECKHI YHUBEPCUTET, aCIIUPAHT Kadeapsl MeHEDKMEHTa
NO®Bb ATTY. Umeer 11 nedaTHBIX paboT B 00JIACTH YKOHOMHKHU U YIPaBICHHS IIPO-
MBILIUICHHBIMHU NIPEIIPUATHIMH.

AKTYAJIBHOCTb U METOJIUKA PA3BPABOTKHU

U BHEJIPEHMSI EJUHOM TAPU®HOM CUCTEMBI OII-
JIATBI TPYJA PABOTHHUKOB
HEJLTIOJIO3HO-BYMAKHBIX ITPEAITPUATHIA

O0ocHOBaHa aKTyaJbHOCTh MPUMEHEHHUs eauHOi Tapuduoit cuctemsl Ha LIBII. IIpemmo-
JKEHa METO/IMKa ee pa3pabOTKW OTIENbHO JUIs IBYX KaTeropuil mepcoHana. Pacuer Ta-
PU(HON CTaBKK MPEAYCMATPUBAET MCIIOIL30BaHUE (POPMYJIBI CJIOMKHBIX MPOIICHTOB.

Kniouegvie cnosa: enunas TapudHas cucrema, TapudHble CTaBKH, TapuQHas CeTKa, T0K-
HOCTHBIE OKJIaJIbl, pa3psi] paboTHL

Ilemrono3H0-0yMaxHbIe PEATIPUATHSI OTHOCSITCSI K YUCITY CaMBIX KPYITHBIX,
MMEIOT MHOTOTBICSIYHBIE TPYJOBBIE KOJUIEKTUBBI M CIOXKHYIO CTPYKTYpPY IIPOU3BOJICT-
Ba. JJIsl TakWX MPEeANnpHATHN XapaKTepHO HaJMuue OOJIBIIOr0 KOJNWYecTBa (CBBIIIE
10) TapudHBIX CTABOK M CETOK, CXEM JOJDKHOCTHBIX OKJIAJ0B, KOTOPBIC 10 Pa3HbIM
BUJIaM TIPOM3BOJCTB (OCHOBHOE, PEMOHTHOE, TPAHCIOPT, CBS3b, SHEPreTHKa U T.J.)
pa3IMYaOTCs HEeCYIMEeCTBeHHO. Pa0OTHUKAM TPYAHO OOBSICHUTH, YeM BBI3BAHBI ITH
pasnuuusi. KpoMe Toro, yacoBbie Tapu(HbIe CTABKH MMEIOT HEOMPABJAHHO BBICOKYIO
TOYHOCTb BBIPAKEHUS — JIO0 JECATHIX J0Jel Koneiku. MoxeT ObITh paHbllie, KOr/a uX
BesmuuHa konebanack ot 30 ... 40 k. g0 1 p. B 1 4, Takasg TOYHOCTH ObLIIa 0OOCHOBA-
Ha. B Hactosmiee BpeMs, Korja yacoBas Tapu(Has CTaBKa B JICCATKH pa3 BHIIIE €€
MIPEKHETO 3HAYEHUs!, IPUHSATAasl TOUHOCTh cTaja u3nuuiHeil. [lepexon Ha enuHyro Ta-
pUGHYIO CUCTEMY OIUIATHI TPY/1a TIO3BOJIMI Obl YCTPAHUTh 3TO HECOOTBETCTBHE.

AKTyallbHOCTh NIPUMEHEHHS ¢IMHOW Tapu(PHON CHUCTEMBbI Ha TPEANPHUATHIX
LBIT oyeBunHa u mo apyroi mpuunHe. Ceiiuac pyKOBOJACTBO NpEANpPHUAITHSA BIpaBe
Ha3HA4YaTh 110 CBOEMY YCMOTPEHUIO JIOJKHOCTHBIE OKJIAIbl PYKOBOAMUTENSIM, CIIeLIAa-
JUCTaM, CIyXalluM U MEHATh UX 0e3 rmepeBoa pabOTHUKOB C OJHOM MODKHOCTH Ha
Jpyryo. B pe3ynbrare y oqHUX paOOTHHKOB JOHKHOCTHBIE OKJIAJIBI PACTYT, a Y JAPY-
TUX ocTalTcs 6e3 u3MeHeHnid. Hepenku cinydan, KOrjna pyKOBOJIUTENH, 3aHUMAIOIIHIE
JIOIDKHOCTH Pa3HOTO YPOBHS B OJTHOM M TOM K€ ITPOU3BOJICTBEHHOM I0/IPa3/ICIICHAM,
oT/ieNie, UMEIOT TIOYTH PaBHBIC JAOKHOCTHBIC OKJIANbl. DTOT MPOIECC MPAKTUYECKU
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BEIIIEIN U3 TOJ KOHTPOJISI 1 HE MOKET HE BBI3BIBATH 03a00ueHHOCTH. HyXeH deTkuid
MeXaHH3M IIPUCBOCHISI KATETOpUH (pa3psna) pyKOBOAUTENSIM BCEX YPOBHEH, crienya-
JAMCTaM U CIyKalluM 0e3 M3MEHEHMs JOJDKHOCTHOTO OKJIAaJa 10 O4EPEIHOro MOBbI-
IICHUSI pa3psija.

Takas aprymeHTamus Iepexoja Ha COUHYI Tapu(pHYIO CHCTEMY OIUIATEI
TpyZa BceX paOOTHUKOB B PAMKaxX KPYIHOTO MPEeANPUATHS BBINISLAUT BECbMa BHYIIHU-
TEJNFHON. 3aMaHYMBO UMETh CAUHYIO TApUPHYIO CHCTEMY JUIS BCeX 0€3 MCKITIOUEHIS
paboTHHKOB Ha mpeanpuatin. OIHAKO Ha MPAKTHKE ATy 3a1ady PEIINTh HENb3s, HE
MIPOTHBOPEYA AIIEMEHTApHOH Joruke. Eciy Obl OBLT UCIIONHEH COIMATBHBIN 3aKa3 Ha
pa3paboTKy eauHOU Tapu(HON CHCTEMBI JJIs BCETo MepcoHala, TO sl pabodux oT-
BOJMIIOCH OBl BMECTO MPUBBIYHBIX IIECTH BCETO HECKOIBKO Pa3psaoB, YTO HEHOIYC-
TUMO ¥ HedTH4HO. [103TOMY pedb MOXKET WATH JIMIIb O €AWHOU TapH(HOH cUcTeMe
OTAEIBHO JUIS CIYXKAIIUX U I pabodrX.

Hanee Tpebyercss 000CHOBATh ONTUMAIBFHOE YUCIIO Pa3psSA0B IS KaKIOH U3
9THX JBYX TIPYI MEpcoHana mpennpusatus. i1 pykoBomuTened, CHENHUAINCTOB H
CIIy>KallluX peKoMeHnayercs 18-paspsaHas TapudHas cucTeMa M0 aHAJOTHU ¢ Oj-
JKETHON B LENAX MX COMOCTaBMMOCTH. /Iy paboumx, B CHIy JOCTATOYHO OONBIINX
pa3nuunii B Tapu(HBIX CTaBKaX B Pa3HBIX OTPACIBIX U BUIAX MPOHM3BOICTB, Ipeiara-
eTcs 12-paspsiiHas cucTeMa, Ipu KOTOPOH MeXpas3psiAHas BeIUYMHA Tapu(HBIX CTa-
BOK HAXOJUTCS HAa IPUBBIYHOM YPOBHE U HE MOXKET BBI3BaTh HEJIOpa3yMEHHE.

Henmocratouno mpocTo mpemrokuth 12-pa3psaHyio Tapu(HYIO CETKy ML
OIIJIaThl TPyJa pabovMX, ee CIeAyeT YeTKO apryMEHTUpPOBaTh. B momb3y 3Toi ceTku
CITy’KaT CJICAYIOIINE aPTyMEHTHI:

1) coxpaHnsieTcsl IpUBBIYHAS AJIS PabOYMX MEXpas3psaHas pa3HUIA, paBHAsS
npumepHo 11 %;

2) oHa KpaTHa NpexHeN 6-pas3psIHON U comocTaBuMa ¢ 18-pa3psaHOi cetT-
KOW JIJIsl pyKOBOJMTENCH, CIICITUAIMCTOB, CITYKAIIUX, COCTABII 2/3 OT mOCIeHeH;

3) coxpansieTcs 6-pa3psiHas TapupHUKaLM KaXxa0ro Buaa padoT;

4) ne nHapymaercs quddepeHuans 4acoBbIX TAPU(PHBIX CTABOK B 3aBHCH-
MOCTH OT YCIOBHH TpyAa, T. €. pab0UMii OTHOTO U TOTO K€ pa3psAaa UMEET YacOBYIO
TapupHYIO CTaBKy, OTIuyaromyrocs Ha 4, 8, 12, 16, 20 u 24 % oT cTaBKu IpU HOP-
MaJIbHBIX YCIOBHSX TPYHA.

PaboTHUKN mpeanpusATHii MPaKTUYECKH BCETJa BHUMATEIBHO CIECIIT U IyT-
KO pearupyroT Ha JIf000oe M3MEHEHHEe B OpraHM3alllH OIUIaThl Tpynxa. UToOwl mpexy-
IpPEANUTh BO3MOXHBIE HEIOpPa3syMEHHUsS, PEKOMEHIYeTCS CTPOro COOII0aTh OCHOBO-
HOJIarale IPUHINIE Pa3paboTKH M BHEAPEHHS €AWHON Tapu(HOW CHCTEMBI Om-
JaTHI TPYJa, @ UMEHHO:

1) momxHa OBITH COXpaHEHa NEHCTBYIOIIAs CHCTeMa IPHCBOEHMS Pas3psloB
pabounM. IIpm sTOoM  obOecreuuBaeTcss NPUMEHEHHE EOUHOTO  TapugHO-
KBaJIN()UKAITMOHHOTO CTIPaBOYHHUKA " (DYHKITHOHUPOBAHKE TapudHO-
KBaIMU(PUKAMOHHBIX KOMUCCUI B IPEXXHEM PEXKUME;

2) npuCBOEHHBII paboueMy HOBBIH pa3psi HE MOXKET ObITh MEHBIIIE CTAPOTO
HU [IPY KaKUX YCIIOBHSAX BO M30eKaHNE HAHECEHHS MOPAIBHOTO yiepoa;

3) KaxJI0My HOBOMY pa3psay AOJKEH COOTBETCTBOBATH OJUH (HE /Ba, TPH U
T. [I.) CTapblif pa3psii ¢ TeM, YTOOBI HE HAPYIINUTH ACHCTBYIOLIMH MOPSIOK HX IpU-
CBOCHHS;
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4) KONMMYECTBO Pa3psiOB B HOBOW TapH(HOH CeTke MOMMKHO OBITH PaBHO
HIECTH, T. €. KaXJOMy CTapoMy paspsiy JOKEH COOTBETCTBOBATH OJUH €IUHCTBEH-
HBII HOBBIH paspsn;

5) HM oZIMH PaOOTHHK B pe3yibTaTe BHEAPCHUS eIUHOI Tapru(HOI CTaBKU HE
JIOJDKEH TOTepsATh B 3apaboTHON 11ate. HoBble TapudHBIe cTaBKH MOTYT OBITH PaBHBI
win 0oJblle MPEXKHUX;

6) BHeIpeHUE €IUHONW Tapu(HOI CHCTEMBI CIeAyeT NMPHYPOUUTh K OYepe.l-
HOW WHJIEKCAIlUH 3apa00THOH TIIaTHI;

7) HEoOX0ANMO 00eCTIeUNTh TITACHOCTh M MPO3PavyHOCTh NMPU MPHHATUH pe-
IICHUSI O BHEAPCHUH TapU(HOI CHCTEMBI.

Enunas TapudHas cucTeMa omaTsl Tpyaa pabOTHHUKOB HMPENIPHATHH pa3pa-
60TaHa M0 CHeNUalIbHON METOAMKE C IPUMEHEHUEM MaTEMAaTUUECKOro anmnapara.

Pacuer yacoBo# TapudHOil cTaBKH (IOKHOCTHOTO OKJaja) MPOU3BOAUTCS
10 popMyJIe CIIOKHBIX IPOIEHTOB

P n
Qn QO [1 + 100) '
rae Qo — MUHUMAJIbHAS YacoBas Tapr(Has CTaBKa (I0DKHOCTHOM OKJIam);
P — mexpaspsiHas pa3Huia, %;
N —YUCIO Pa3pPsIIOB, OINpPENEIIEMOE METOJO0M JIOTMUECKOIO aHalln3a HCXOIS
13 IIPUBBIYHON JUI KOHKPETHOTIO IPEAIPUATHS CUTYallUH.
Yro0OBl HE AENaTh CIOKHBIX BBIYMCIIEHWM IUIS BCEX 3HAUYECHHUN YaCOBBIX Ta-
pH(MHBIX CTABOK (JOKHOCTHBIX OKJIAI0B) MPOM3BEIEM CIIEAYIOIIHE MPe0oOpa3oOBaHuUSL:

n
&=(1+ij ; In Q =n|n(1+iJ;
Qo 100 Qo 100
In[1+—jzlln&, 1+i—ex —In& :
100) n Q, 100 n Q
10
P=10 exp[lln&—l © P=100e'" © -1
n  Qq

o 3HavyeHUIO MEXpa3psAHON Pa3sHUIBI P B MPOIEHTAX U 9acoBOi TapuHOit
CTaBKH (JIOJDKHOCTHOTO OKJIaJla) MPEANISCTBYIOMICTO pa3psaa HaXOAsIT 3HAYCHHUE Ya-
COBOH Tapu(pHOI CTaBKH (JOJKHOCTHOTO OKJIa/1a) CIEAYIOLIEro pa3psia.
BrImosiHeHHBIE 10 M3JI0KCHHOW METOAMKE pacueThl BEIUYMHBI TapU(PHBIX
CTaBOK W MOJDKHOCTHBIX OKJIAJIOB IIPOBEPAIOTCA Ha NPEAMET COOTBETCTBUA 3aKOHY
HOPMaJIBHOI'O PacIpeIeIICHHUS.
ApXaHTeIbCKHI TOCY TapCTBEHHBIN
TEXHUYECKUH YHUBCEPCUTET
Iocrynuna 15.03.04
Ya.F. Molnar, E.N. Ponomareva
Relevance and Technique of Development and Introduction of Standard Wage
System for Labor Remuneration of Pulp-and-Paper Mill Employees

Relevance of applying standard wage system at PPM is substantiated. Technique of its development
is offered separately for two categories of employees. Use of compound interest formula is foreseen
for wage rate calculation.




ISSN 0536 — 1036. UBY 3. «JlecHoii xypnam». 2004. Ne 1 120

@ KOMITBIOTEPU3ALIMS YUEBHBIX U TEXHOJIOT MUECKUX
MPOLIECCOB

VK 519.23:621.029
A.A. Pozoe

PoroB Anexcanzap AnexcanapoBuu poxuics B 1959 r., okonumn B 1985 r. Ilerpo3a-
BOJICKUH TOCYJapCTBEHHBIN YHUBEPCHTET, KaHAUIAT (PU3NKO-MATEMAaTHICCKUX HAYK,
JIOLEHT Kadeapbl MAaTEeMaTH4eCKOro MOAEIMPOBaHHA cucTeM ynpasieHus Ilerpl'V.
Hmeer 75 mevaTHBIX pabOT B 00IaCTH MaTEMaTHIECKOTO MOJCIUPOBAHHS, CTATHCTHYC-
CKOT'0 aHAJIN3a, METO0B ONTHMHU3ALIUH.

ONTUMMU3AIINA OBBEMA IOCTABOK
3AMMACHBIX YACTEHN

Pa3pa60TaHa mnmporpamMmma, 1nmo3BoJjidroiiasi ¢ BBOAOM (baKTI/I‘ICCKI/IX JaHHBIX O (byHKHI/IOHI/I-
pOBaHUM CTAHUHMU TCXHUYCCKOTO O6CJ'Iy)KI/IBaHI/IH JICCO3aroTOBUTCILHOIO MNPCAITPUATUL
pacCUUThIBATL CPCAHUC 3HAYCHUSA SKCHﬂyTaHHOHHOﬁ 3(1)(1)8KTI/IBHOCTI/I 1 10JIy4aTb pPCKO-
MCHIalnn 00 00beMe TTOCTaBIIEMOI MapTUM 3al1aCHbIX JacTel.

Knrouesvie cnosa: MmaTeMaTHIECKOE MOACIMPOBAHUC, (byHKL[I/ISI BOCCTAaHOBJICHUA, CTAaTH-
CTHYCCKHEC OLICHKHN, OIITHMHU3AIUA o0BeMa IIOCTABOK, 3aIIaCHBIC YaCTH.

ObocHnosanue 3a0ayu

I[J'IS[ peueHus 3aaau ONTUMHU3AIUN 06'I)eMa IIOCTaBOK Ha CTAaHIHIO TCXHH-
yeckoro obciyxuBanus (CTO) 11eco3aroTOBUTENLHOTO MPEINPUATHS MPEIJIOKEeHA
MaTeMaTH4YecKas MOJIeNb e¢ (DYHKIIMOHHPOBAHHS MEXIy IocTaBkamu. [Ipu moctpoe-
HUM MOJIeNIM MCTOJIb30BaNM cieaytomme npeanonoxenus: CTO oOciyxuBaeT Guk-
CUPOBAHHOC KOJIMYECTBO MAIIWH Pa3HbIX TUIIOB; IMOCTABKU 3aIllaCHBIX yacTeun ocymie-
CTBIISIIOT MAPTHSIMU Yepe3 3apaHee ONpeleNICHHBIH NepHo, NIUTEIFHOCTh KOTOPOTO
T; 00beM HOCTaBKM OHPEAECIAIOT HEMOCPEACTBCHHO Iepel] mocraBkoi. CrpaTerus
paboter CTO: peMOHT Ha4YMHAETCSl Cpa3y IOCIe BOSHUKHOBEHHS aBapHUitHOHN cHTya-
UM Ha KakoW-TMOO MAallnHe, eCIM Ha CKJaJe eCTh HeoOXOAMMas 3alacHas 4JacTh,
IIPHU OTCYTCTBHUH — 3aKa3bIBAIOT €€ y MOCTABIIMKA U PEMOHT HAYMHAIOT MOCTE MOTY-
YCHHUA.

B xauectBe meneBoro (yHKIMOHATIA TPH PEMICHHH 3a1add ONTHMH3ALUH
o0beMa TIOCTaBOK 3allacHBIX YacTel, TpeOyeMbIX Uit paboThl CTAHIIUN MEXKIY IBYMs
MOCTAaBKaMH, NPUMEHSIOT MaTeMaTHYECKOe OXXHUIaHHE CYMMapHOTO J0XOAa OT HC-
MTOJIF30BaHMSI MAIIMH 32 BBEIYETOM ITOTEPh H3-3a aBapHIHBIX IIPOCTOEB W 3aTpar Ha
UX JIMKBUJIAIWIO TIPH HAJIMYHK M OTCYTCTBHUH 3aIMaCHBIX YaCTEH C YIETOM CTOMMOCTH
UX XpaHCHHsS Ha CKJIaAC€ WUJIK JOIMOJHHUTCIIbHBIX IMMOCTABOK. MartemaTtnueckas MOJCIIb
CTPOUTHCA B 3aBUCUMOCTU OT TOTO, 60m,me WIM HET KOJIMYESCTBO 3aIllaCHBIX YacTei
KOJIMYECTBA aBAPHUHBIX OTKA30B. Bo BTOpoM ciydae Ui OmMCaHHs T0XO0Ja MCIIONb-
3YIOT JOTOJHUTENBHYIO MIEPEMEHHYIO, BHIPAXKAIOIIYI0 KOJHYECTBO aBapUHHBIX OTKa-
30B, ya0BJIeTBOpeHHBIX co ckiamaa CTO. Ananu3 onTUMU3ALMOHHONW MOJETH TPOBO-
IST TIPH €CTECTBEHHBIX JOMYIICHISIX O HE3aBUCHMOCTH M OJMHAKOBOI pacipeencH-
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HOCTH CIIYYalHBIX BEJIMYHH, BHIPAXKAIOIMINX MPOIOIDKUTEIBHOCTh MMPOMEKYTKOB Me-
Ky OTKa3aMU W BOCCTAHOBJICHHM 10 Ka)JIOW NMPUYMHE Ha KOHKPETHOW MaIIWHE.
Mopenp He MpeanoaraeT, 4YTo MOTOK OTKA30B SBIISETCS MyacCOHOBCKUM. Kak moka-
3BIBAIOT CTATUCTHYECKUE MCCIICJOBAHUS, MPEIOI0KEHHE O TTyaCCOHOBOCTH MOTOKA
B JJAHHOM CJTy4ae SIBJISIETCSI COMHUTENBHBIM [ 1, 2].

J1s1 naHHOM ONTHMM3AIMOHHOM 3aJauM yJaJloCh HAWTH aHAJIUTUYECKOE pe-
menue. [Ipu npakTHuecKoM UCTIIOIb30BAHUN MOJIENN TpeOyeTcs BBeCTH HHPOPMAIIHIO
0 pabore CTO. [y omnpenesieHus HEKOTOPBIX CPEIHUX XaPaKTEPUCTHK, TAKUX Kak
Cpe/lHee YKCII0 OTKa30B WM BOCCTAHOBIICHWH, MpeJiaracTcsl MCIOJb30BaTh CTATH-
CTHYECKHE OLIEHKH (PYHKIIMH BOCCTAHOBIICHUSI, TaK KaK JaHHBIE HMEIOT, KaK MPABHIIO,
LICH3ypPUPOBAHHBINA XapakKTep.

Pa3zpaboTana nmporpaMma, Mo3BOJISIONIAS MPU BBOJE (aKTHUECKUX JAHHBIX O
¢dyaxnuonupoBannu CTO paccUUTHIBaTh CpeHHE 3HAYEHUS U MOIy4aTh PEKOMEH-
Jaryu 00 00beMe TIOCTaBIIEMOM MAapTHH 3aITaCHBIX YaCTEH.

Onucanue mamemamuyeckKou Mooeau

BBeneM crenyronye BeTHYHHbL:

P i=1,2, .. n— crouMocTs MIPOU3BEACHHON MPOAYKIIMH B €IUHUILY Bpe-
MeHH (4) i-i MaIlMHBL;

| — 4uCcIO THIOHOMHHATIOB HAMMEHOBAHWI 3alACHBIX JETaleH, IpUMEHse-
MBIX JUISl BOCCTAHOBJICHHS Pab0TOCHOCOOHOCTH MAIlIUH;

m, j=1,2, .. | — gucno 3amacHBIX meraneil j-rO HANMEHOBAHHS, HAXOJIS-
IMUXCS HA XpaHEHHH B Ha4aJIbHBINA nepuon ¢pyHkimonuposanus CTO;

AMY i=1,2,..,nj=1,2, .. | - 4aucno aBapuitHBIX OTKa30B |-} AeTaIN
i-ii MalMHBI 32 IEpUOJ] BpeMeHU T, B

X 1=1,2,.,nj=12 ., k=12 .., A®T)" - nporomxuTensHocTh
Bpemenn Mexay K — 1 BoccranoBieHueM u K-M aBapuiiHBIM OTKa3oM j-ii metann
i-ii MamuHeL, 9,

t,i=1,2.,nj=12 .,1,k=1,2, .. - 0poJomKuTeIbHOCTh BOCCTa-
HOBJICHHS TIOCIe K-TO0 aBapHifHOTrO OTKa3a j-if JeTaiu i-i MalmuHel (4) IPU HATHIHN
3aMacHol YacTH;

™, i=12..,nj=12, .. 1, k=1, 2,.. — OpofoIKUTEILHOCTh BOCCTA-
HOBJICHHUS Tocie K-ro aBapuiiHOTro OTKa3a j-i Jetanu I-i MamnHel (4) OpH OTCYTCT-
BHH 3aIIaCHOM YacTH;

Chi=1,2..,nj=12 .. 1, k=1, 2,.. — crouMocTh BOCCTaHOBIEHHUS
nocie K-ro aBapuitHOro oTkasa j-i getanu i-ii ManmMHbI (4) MPH HAJTUYKH 3aMacHOM
YacTH; B

Ca’,i=1,2,..,nj=1,2 .., 1,k=1,2,.. — cTouMOCTh BOCCTAaHOBIEHHUS
nociie K-ro aBapuifHoro otkasa j-i getanu i-if MauHbL (4) IPH OTCYTCTBHH 3aMaCHON
YacTH;

Cxp), j=1,2, .., |- crouMocTh XpaHeHHus j-if 1eTanu B eIUHMILY Bpe-
MEHH (4);

Cp, j=1,2,.., | —croumocts j-it JeTanu npu NOKyIKe MapTHEH, p.;

Cr, j=1,2,.., | —croumocTs j-if neTanu nmpu S5KCTPEHHOH TOKYIIKE, P.

3aTpaThl Ha PeMOHT NPH ABAPUIHON 3aMeHe JeTanu j-ro HauMeHoBaHus R’
OT BCEX MAIIIMH 3a IEPHOA 1 COCTaBSAT:
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>3 AT

ecn m! >3 AT)Y 1o
i=L

AT)"

k=1 s=1

S . N E VR .
(Cf(“ +P'ty! +Cp! +Cxp’(2(x§” +t;")+ xl'("D+
+(mi —zA(T)" fcp! +Texp); (1)
e m! < Zn:A(T )i'j , TO JUISl ONACAHKS JOXOJa NOHaKo6uThes mepemennas (T)",
i=1

i=12,..,nj=1 2 .. |- koauyecTBO aBapUilHBIX OTKA30B j-i AeTamu i-i Marm-
HBI 32 TIeprUoJ T, YAOBIETBOPEeHHBIX co ckiaaa CTO, Torna

. n ]J.(T)i’j A . k=1 o o
RI=% [ 3 (CL“ +P't,) +Cp! +Cxp‘(2(xé” +t;")+ xfg‘j}t

=] s=1
AT Y —p(T) . oo .
+ " ZH( ) (Caf(“ +P'7) +Cr‘)j. @
k=1

CyMMapHBI# TOXOJ OT BCEX MAIIKH 33 IEPHOA 1 COCTaBUT
n i | .
F(T,m)=>TP' + 3R/,
i=1 j=L
12 [
rme m=(m-, m, .., m).
CpenHuii cyMMapHBIi JT0X0J (MareMaTHYECKOe OXKHJaHKUEe) OT HUCIOIb30Ba-
HUA N MAllIMH NP y4YeTe BCel HOMEHKIIATypbl 3allacHbIX YacTel 3a nepuon T :

E(m):M[F(T,m)]:éTP‘+j'z=lM[Rj]. 3)

3ajmava onTUMM3alMU YMcia 3anacHbiX dacted Ha CTO craButcs cienyto-
MM 00pa3oM: BBIOPATh TAKOE YMCIIO 3alacHBIX YacTel M, 4TOObl CpelHuil cymMmap-

HBII 10x0x 0T pyHKIoHupoBanus CTO If(m) 3a IepuoA | ObLT MaKCHMANBHBIM.

Ananu3z yenesoeo ¢ynkyuonana

Amnanmu3 neneBoro ¢yHknuoHana (3) Oynem IpoBOIUTH MPH CICIYIOLIEM J0-
IyLIEHUK: CITyYaliHbIE BEIMYUHBI, BHIPAXKAIOIIME YMCIO OTKA30B M MX IPOMOJIKH-
tensrocts A(T)", X, t", t") , sBasiorcs nesaBucumpbivu. Ilpu 5ToM nomyeHuu
suauenns sesmuud M[R'], j =1, 2, ... | He BausoT ApyT Ha Apyra. DTO 03HAYAET, YTO
MaKCHUMalbHOE 3HAuYCHHE If(m) JOCTUraeTcsi TOrAa M TONBKO TOIJa, KOrja

M[RY],j=1, 2, ... | npunuMalOT MUHUMaNbLHOE 3Ha4YeHKe. [Ipy aHANIM3e ONTHMHU3AIH-
OHHOM 3aJa4u CJeaeM TPEAONOKEHHE, YTO CPEIHEE YUCIIO aBapuil Mo j-if mpuInHe
HE 3aBUCHT OT M — YKcra 3aMacHbIX YacTeil. DTO MPENONOKEHHE UMEET MECTO, €C-
JIM TIPOMEKYTKH BPEMEHH MEXKIY aBapUsMH 3HAYUTEIHHO GONBIIE MPOAOIKUTETEHO-
CTH MX ycTpaHeHus. 3adukcupyeM j u Haiizem, korna  M[R'] npunumaer munu-
ManpHOe 3HadeHuwe. Jlns oToro BBemeM obGosHauenms: M[A(T)Y] = B(T)";

MIX}1= X455 Mt ]=E"; M[x1]1=%"1; M[C}1]=C"/; M[Cal']=Ca".
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Ecmu guciio 3amacHbIX yacTei 0obIe cpelHeil MOTpeOHOCTH, TO 3TO O3Ha-

. n P
qaer, uto M’ > B(T)") . Cenosarenso,
i1

. n - - n ii . .
M[R‘]:ZM[\N"J]Jr(mj —ZB(T)’J)(CpJ +TCXp‘).
i=1 i=1
MOXHO J0Ka3aTh, 4YTO MUHUMYM M[Rj] JIOCTUTACTCS TIPH
S B(T)", afiee 3 B(T)") — 68614 ;
mJ — i=1 i=1l
n - n .
[ZB(T)"J}+1, anee > B(T)"! —aofaiia
i=1 i=1

I/Ie KBaJ[paTHbIE CKOOKH BBIJICNIAIOT IENYIO YacTh YHCIIA.
Ecmu guciio 3amacHbIX yacTell MEHBIIE CpeHeld OTPeOHOCTH, TO 3TO O3Ha-

. n -
gaer, uto M’ = ZM(T )"J . Beenem cnenyromue 0003HauCHHS
i-1
cxpl L
!

o P
D;., :(c"l +PiE pcpl 4 P (310 1) Call _pirt —Cr‘j;
| 2

s=3B(T)(Ca'l +PiT" +Cri),

i=1
Torma u3 dpopmyisl (2) onpeaenim

M[Rj]=éﬁq,j(u(T)i’j)2 +éDi’ju(T)i'j +S. (4)

. n P
3nech MuHUMHU3MpYeM (4) npu ycinosun m’ = Zu(T )"J . Obo3HauMM uepes
i=1
i 1n Di,j j n i
m LT Anamiz (4) mpn 0<m! <3 B(T)") noxasan, uro mumEmym
i-L A i=1

M[R'] mocturaercs npy ycnosun

0, anee m’” <0;
m! = [mj*+ﬂ, anee Os{m’”ﬁﬂﬁ[iB(ﬂ”};
i=1

=13
D

LﬁlB(T)” } afiée

[mj* +%}>L§lB(T)i"1.
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A.A. Rogov
Optimization of Spare Parts Supply

Software has been developed allowing to calculate mean values of operational efficiency
and produce recommendations on the volume of the supplied spare parts by entering
actual data on service station operation of a forest-harvesting enterprise.
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VJIK 63036

B.C. Crones

CroneB Binagumup Cepreesud poauncs B 1957 r., okonuun B 1980 r. [letpo3aBoackuit
rOCyJapCTBEHHBIH YHHBEPCUTET, JOKTOP TeXHUUECKHX HayK, Ipodeccop, 3aBeIyIomui
kadenpoii TAroBbix MaurH I1eTpo3aBoCKOro rocyaapcTBEHHOro0 yHUBepcurera. Mme-
eT okoJo 80 neyaTHbIX paboT B 00JaCTH TEXHOJIOTHH JIECO3arOTOBOK U JIECHBIX MAIIIHH.

HOBBIE HTHOOPMAIIMOHHBIE TEXHOJIOI'NHU
KAK UHCTPYMEHT OIITUMAJIBHOI'O BBIBOPA
MAILMH JJ151 JECO3ATOTOBOK”

PaccmoTpen moaxon K 000CHOBaHUIO BRIOOpa MAIIWH [UIA PyOOK Jieca Ha OCHOBE CO3/1a-
HUSI M TIPUMEHEHHS KOMIIBIOTEPU3UPOBAHHOW CHCTEMbI MPUHSTHUS PEIICHUM, TTO3BOJISIIO-
el cOaJaHCUPOBAaHHO YYMTHIBATH KaK MPOU3BOJCTBEHHBIC, TAK M JKOJIOTHYECKHE MOKa-
3arenu (YHKIUOHUPOBaHUS MainH. OCHOBHOE BHHMAHHE YIIEICHO PACCMOTPEHHUIO He-
CIUTOIIHBIX PYOOK MTPOMEKYTOUHOTO MOIH30BAHUS.

Kuiouesvle cnosa: IpoMexyTOUHOE MOJIB30BAHUE, JICCO3arOTOBUTEIILHBIC MAIIUHBI, IIPH-
HSATHE PEIICHHs, SKOJIOTHIECKUH (aKTop.

Pasputre HecrmomHBIX pyOOK Jieca, B TOM YHUCIE PYOOK MPOMEKYTOYHOTO
MTONIB30BaHMs (yXO0na), SBIIETCS ONHUM W3 NEPCIEKTUBHBIX HANPABICHUH JICCHOM
nonutuky. llocne cnajga, MOCTUTHIETO JIECO3arOTOBUTENBHBIE IPOM3BOJCTBA B
1993-1997 rr., Bonpoc yBenuueHus: pyOOK BHOBb CTAHOBUTCS aKTyaJIbHBIM B CBSI3H C
TEM, YTO, BO-TIEPBEIX, B PSIE PETHOHOB (OCOOCHHO MPHOIMKEHHBIX K BHEITHUM PHIH-
KaM) pacTeT MPOLEHT OCBOEHHs PACUETHOM JIECOCEKH IO INIaBHOMY MOJIb30BAaHUIO U B
MEPCIEKTUBE BCTAET BONPOC O HEOOXOAUMOCTH MOTYUCHUS JPEBECUHBI OT HECIUIONI-
HBIX PyOOK, BO-BTOPBIX, 3HAUNTENBHAS YaCTh JIECHOTO (DOHIA HAXOIUTCS B HEOCTYII-
HBIX ¥ TPYAHOIOCTYIHBIX paiioHax.

Kak u mpexne, pasBUTHE HECIUIOMIHBIX ()OPM pYOOK CHACPIKUBACTCS TEXHH-
YeCKHMH BO3MOKHOCTSIMHU. PerieHne naHHOW mpoOieMbl MpeanoiaraeT Kak KCTeH-
CUBHBIN, TaK U NHTCHCUBHBIH ITyTh.

OKCTEHCUBHBI NyTh — HapalliBaHHWE HOMEHKJIATYyphl M YHUCJIa MAlluH U
000pyHOBaHMS — TPEAINOIaraeT OKUBJIECHUE IEATENFHOCTH JIECHOTO MAaIIMHOCTpOe-
HIESI, B TOM YHCIIe KOHBEPCHOHHOTO, YBEJIHICHHE UMITOPTA, CO3IAaHHE HOBBIX MAIUH,
NMoTOOHBIX JIyUYIIMM 3apyOeXHbIM aHanoraMm. Ha nmepBom stame paboT B 3TOM Hampas-
JICHUU LIeeCO00Pa3HO UCIIONIB30BATh ITOJIOKHUTENbHBIN ONBIT pa3paboTKU KOHCTPYK-
U CIEeIUATBHBIX JIECHBIX MAIlIWH 110 MOXYJIHHOMY INPHHIUITY HA 0a3ze KOJEeCHBIX
CEJIbCKOXO3AUCTBEHHBIX TpakTOpoB. Co3laHMe TakuX MallMH TpeOyeT Hay4dHOTo
000CHOBaHMS MX OCHOBHBIX NapaMETPOB B COOTBETCTBUU C OyIYIIMMH yCIOBUSIMH
9KCIUTyaTalnH.

Hakormuiennsiit B Poccun 1 3a pyOekoM OIBIT MMOKa3bIBAET, YTO PELIEHHUE BO-
poca MAaIIMHU3AIUHU 33 CUET IPOCTOrO YBEIHUCHMS YUCIIAa MAIIUH U 000pYJOBaHHS
SIBTISIETCS] HEIOCTATOYHBIM IIIArOM.

“ PaGora BbIOTHEHA npu prHAHCOBOM moanepxkke MunoOpasosanust PO, rpant
T02-11.1-279.
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WHTeHCHBHBIN TTyTh Tpeamnoiaraet oonee 3¢(HeKTHBHOE UCIIOIB30BaHUE Ma-
mwH. [Tpu 5TOM Tpedyercs ynoBIeTBOpeHNE KOMIICKCca TpeOOBaHHU IO TIPOU3BOIU-
TEJIbHOCTH, METAJIIOEMKOCTH, BHIIOJIHEHUIO HAMEUEHHOM Imporpammsl pyook. Ocoboe
3HAYEHHUE JOJDKHO YACIATHCS HKOJIOTHIECKOMY acIeKTy MPOoBeIeHHS pyOOoK yxoa.

Ha coBpeMeHHOM Hay4YHOM YpOBHE PEUICHHE MPOOJIEMBbI MAIIUHHU3ALUHN PY-
00K yXxo0/la KaK 3KCTCHCHUBHBIM, TAK U HHTEHCUBHBIM ITyTeM IpPEINOaracT pa3padoT-
Ky HOBOTO KOHIIENTYaJbHOTO IOJX0J]a, HEPa3phIBHO CBS3aHHOTO C BOIPOCAMH HH-
(dopMaTH3aMy U KOMIIBIOTEPH3ALUK JecHOH orpaciu. CyThb JaHHOTO IIOIXO/a 3a-
KITIOYAeTCs B CO3/IaHUH KOMITBIOTEPHON CHCTEMBI IMOMACPIKKU MPUHSITHS PEIICHHUH 110
BBIOOPY M 0OOCHOBAHMIO MAIIWH JUISl IPOBEICHUS PYOOK B KOHKPETHBIX YCIIOBHSX.
Takas cucremMa MO3BOJSIET IPH yUIeTe MHOT000pa3us MpUpPOIHO-TIPON3BOICTBEHHBIX
(aKTOpOB M aJbTEPHATHBHOM HAOOpe MAIIWH OCYHICCTBISATH ONTHMAIBHBIN OA00D
MAaIllMH U3 YHcia cymecTByromux. [Ipu oTcyTcTBHM HEOOXOAUMOrO BapHaHTa BBIOO-
pa cuctema Io3BOJISIET MPOBOJUTE OOOCHOBAHHWE OCHOBHBIX ITapaMETPOB BHOBB IIPO-
EKTHPYEMBIX MAIIIH U 000pyJOBaHHUS.

Hcxons u3 onmucaHHO#M MpoOneMsl, ObUTH c(hOPMYIUPOBAHbI CIEAYIOIIUE 3a-
JaY¥l UCCIEAOBaHNH, KOTOPbIE HEOOXOIUMO ObUIO BHINIOJHHUTE B PAMKaX IMPOrPaMMBI
[0 CO3/IaHUI0 KOMIBIOTEPU3UPOBAHHON CHCTEMBI BBIOOpa MAIIUH JUIS HECIDIOIIHBIX
pyOoKk meca.

1. Pa3paboraTh KOMIBIOTEpPHBIE 0a3bl NAHHBIX 10 MMEIONIUMCS MalldHaM
UL pacCMaTPUBAEMBIX BHIOB PYOOK M YCTaHOBUTH 3aBHCHMOCTH MEXIy WX OCHOB-
HBIMU NapameTpaMu. PerieHue 3Toi 331241 YCIOXKHSUIOCh TEM 00CTOATEILCTBOM, UTO
OOJIBIIMHCTBO MOAOOHBIX MAIIMH IPON3BOIMIIOCE Ha 3amajie, B OCHOBHOM B DuHIISIH-
nun u [lBerun. DTo mpearnoaarano OpraHu3aniio KOHTAKTOB ¢ 3apyOeKHBIMU MapT-
HepaMmH 1o cOOpy M aHaNu3y WHGOPMAIMY, TeHEPALUI0 HOBBIX HAYyUHBIX MPOEKTOB,
OXBATBIBAIOIINX U 3Ty IPOOJIEMATUKY.

2. Co3math 6a3pl JaHHBIX 1O IPHPOTHO-IPOM3BOJACTBEHHBIM YCIOBHSAM Ha
ocHoBe ucnonb3oBaHus ['MC-TexHONOruil 1 NpoBecTH KOMIBIOTEPHOE F€HEPUPOBA-
HHE TUIIOBBIX MOJICJIBHBIX JIECOCEK. JTa 3a/1aua OCIOKHSIACh BEHIOOPOM KOHKPETHOTO
o0bekTa uccneaoBanuii. [lockobky 0TpaboTKa METOJUKH CO3/IaHus 0a3 aHHBIX J1a-
e B paMKax OTJEIbHOI pecnyONuKU U palioHa OKa3anach Obl BECbMa TPYAOEMKOM,
UCCIIeI0BaHMsI ObUIM OrpaHUYEHBI KOHKPETHOW TeppuTopuell gecHuuectsa llerposa-
BOJICKOT'O TocyaapcTBeHHOro yHuBepeutera (I[Ipsoxunckuit paifon Pecny6muku Kape-
).

3. Pa3zpaboTaTh KOMIBIOTEpHBIE MOJEIU AJIsi UCCIEAOBAHHUS BO3ICHCTBHS
XOZOBBIX CHCTEM Ha JIECHBIC TOYBHI, OTPAXKAIONINE UX CHENN(UKY (HAININE KOpHEH
" KaMHEH).

4. IIpoBecTH KOMILIEKC 3KCHEPUMEHTAIbHBIX HCCIEJOBAaHUN MO Bo3xeilcT-
BUIO MAIlIMH Ha JICCHYIO Cpeay (T0UBa, OCTABIISIEMBIN IPEBOCTOMN), OLICHUTH a/leKBaT-
HOCTh pa3paboTaHHBIX KOMIBIOTEPHBIX MOJIEIIEH.

5. Pa3paboTaTh MMUTALMOHHYIO KOMIIBIOTEPHYIO MOJENb TEXHOJIOTHYECKOTO
MPOLIECCa HECIUIOMHBIX PYOOK ¢ MPUMEHEHNEM MAIIMHHOTO KOMILIEKCa (XapBecTep U
dhopsapaep).

6. OueHUTb AOCTOBEPHOCTb PE3yJIbTATOB MMMTALIMOHHOIO MOJIEIMPOBAHMUS
HATYypHBIM 3KCIEPUMEHTOM, YTO TpeOyeT CO3AaHUsI METOAUKH HKCIEPHMEHTa, Opra-
HU3AIMU B IPOBECHUS PEalIbHBIX pyOOK Ha HECKOIBKHUX MPOOHBIX TUIOMIAISX.
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7. O0ocHOBaTh TMOKa3aTeNU IS ONEHKHA 3PPEKTHBHOCTH (HYHKIIMOHHUPOBA-
HISI MAIIMH Ha HECIUIOIIHBIX pyOKax M pa3paboTaTh METOAWKY X pacdeTa. B kade-
CTBE OJJHOTO M3 OCHOBHBIX IMOKa3aTelNieil M3HAYAIbHO MPeIaralioch MPUHSITH HKOJIO-
TUYECKYI0 COBMECTUMOCTh MAIIMH C MPHUPOAHON cpefoi. 37ech B MEPBYIO OYEPEb
CIICIOBATIO YYUTHIBATH MMOBPEKIAEMOCTh OCTABIISIEMOTO JPEBOCTOS H JICCHBIX TTOYB.

CTpyKTypa 3alulaHUPOBAaHHBIX MCCIIEOBAaHUI B COOTBETCTBHM C OIMCAHHBI-
MU 33/1a4aMH TIpeJICTaBlieHa Ha puc. 1.

OCHOBY HCCIIEIOBATEIHCKOTO KOJUIEKTHBA COCTABIIM COTPYIHHUKH KageIpol
TsroBeIX MamuH [letpl'Y npu HayYHOM KOHCYIBTHPOBAHUU II-pa TE€XH. HAYK, MPOQd.
H0.1O. I'epacumoBa. YcHemHoOMy pElICHUIO MOCTaBJICHHBIX 3aj]ad CIOCOOCTBOBAJIO
UX BKIIOUEHHE B IIPOTPAMMBI psijia HAyYHO-MCCIIEIOBATENBCKIX poekToB. Co3aanue
0a3 HaHHBIX I10 JEeCO3arOTOBUTEIHHON TEXHHUKE IMPOBOIUIOCH HAMH Ha OCHOBE aHKe-
TUPOBaHUS (QUPM-TIPOU3BOAUTENECH, MONACPKAHHOTO (UHISHICKONW HCCIeI0BaTeb-
ckoit rpymmoii FEG (r. Hosucyy) n TocynapcTBeHHBIM HaydHbIM LeHTpoM JITIK mpu
Mumdkonomukn P®. COop HaHHBIX MO MPHPOIHO-IIPOM3BOACTBEHHBIM YCIOBHUIM
UCCIIelyeMOW TePPUTOPHH M OpTaHM3allvs SKCIIEPHUMEHTAIBHBIX PYOOK Jieca okasa-
TUCh HanmboJiee TPYJOEMKUMH 3a/1a4aMH UCCIIEAOBAHUH. OTH paOOThI BHIOIHSIIUCH
B paMKax MEXIyHapoaHbIX MpoekToB «Taiga-Model Foresty (Poccus—®unnsaumms,
1997 — 2000 r.rr.) u «Tempus Tacis T JEP 10347-97 Development of the
Environmental and Economics Studies» (Poccus—®uunsanus—IBeuns, 1997 —
2000 rT.) u poccuiickoro rpanta «Pa3paboTka HaydHBIX OCHOB OOOCHOBaHHWS OITH-
MaJIbHOTO TEXHOJIOTMYECKOTO MPOIecca OCBOSHUS JIECHBIX MAaCCHUBOB MPH HECIUIONI-
HBIX pyOKax».
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Bo3MO0XKHOCTH NMPHMEHEHHSA B
KOHKPETHbIX IPHPOIHO-
NPOH3BOACTBEHHbIX YCJOBHAX Ha pybKax
yxojaa 3a jiecom
T
[Bblﬁop 6a3bl aHHBIX j
M Pa3pa6otka uau
A Hanuune Mauwms MOZIEPHH3ALHSA
3 yncra b 2u—— E
J 111 CYLLECTBYIOLIHX
" KOMITBIOTEPHAS CHCTEMA ™
bl PESYAIRTATH ‘ [ [IPUHATHS PELLEHHT H
N A
H IKCMEePHMEHT
UMHUTALIMOHHAS MOJIEJIb no oueHke
aAeKBATHOCTH
TEXHOJIO'MYECKOIro
O IMPOLIECCA PYBOK YXOJIIA
P KoneuHo- P
3/IEMEHTHas MOJIENb DKenepHMEHT
y « ABWXUTEJI no oueHkKe E
Il NTOYBA» A1eKBATHOCTH
A BJIOK
CPEJICTB
H WHOOPMALIMOHHOM
MOJIIEPXKH:
H 'UC-TexHONOTUH
MonenbHbie
E JIECOCEKH, KITUMAT H
pensed, noysa
KomnetotepHas obpabortka ®  basel ganHbIX MO
MallliHaM U
H 060pynoBaHHIO

Puc. 1. Ctpykrypa wnccnenoBaHuil mo pa3paboTKe KOMITBIOTEPU3HPOBAHHOM
CHUCTEMBI IPUHSTHS PELLICHUN

1l00x00 K pewenuto nocmagnrennol npooaemvl. Iloaxon K pelIeHUIO MOCTaB-
JICHHOH MPOOJIeMbl OCHOBBIBAJICS HA MIOCTPOCHUHU OJIOYHO-HEPAPXUUECKON TPEXYpPOB-
HEBOW  YENOBEKO-MAIIMHHOW  (KOMITBIOTEPU3UPOBAHHOW) CHCTEMBl  IPHUHSTHS
peleHuit.
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HwxkHuii ypoBeHb — OIEpaTHBHOE IIAHUPOBAHWE — MPEICTABISACT COOOM
CHCTEMY IPHHATHS PEIICHUH 110 OLEHKE A(PPEKTUBHOCTH PabOTHI MAIIMH B YCIOBUIX
KOHKPETHOTO XO3sICTBa (JIecX03, JIECONPOMBIIIICHHOE mpeanpustue). CpenHui
YPOBEHb — CTpaTernyeckoe IUIaHWPOBAHHE — IO3BOJISIET MPOBOAUTH ONTUMAIBHBIN
BBIOOp MAIIMH, UMEIONINXCSI Ha PBIHKE JIECO3arOTOBHTEIFHON TEXHHKH, U KOH-
KPETHBIX YCIOBHH JIECHOH cpeabl B MacmiTabax 3aiad, KOTOPBIE PELIAIOTCSI PErHO-
HaJIbHBIMH T'OCYJapCTBEHHBIMHA JIECOXO3SIMCTBEHHBIMH opraHaMu U KpyInHbIMH JIE€CO-
MIPOMBIIUICHHBIMA O0bEeMHEHUAMHU. BepXHHl YpOBEHb — MPOCKTHHIA — MO3BOJIIET
KOHCTPYKTOPY-pa3paboTYnKy HOBOW TEXHHKH HAYYHO OOOCHOBBIBATH OCHOBHEIC Ma-
PaMETPbl NPOCKTUPYEMBIX MallWMH B COOTBETCTBUU C 6y}1yI]_II/IMI/I YCJIOBUSIMH JKC-
IUTyaTaIHH.

Ha xaxxgoMm ypoBHeE cHcTEMa COCTOHT U3 OIpEeNeNIcHHOro Habopa OJIOKOB,
JETaNbHOCTh Pa3pabOTKU KOTOPBIX ONPEEIISIETCs] MAaCIITA0OM pellaeMbIX 3aau:

OJIOKU cpeicTB MHPOPMAIMOHHOW MOICPKKH (KOMIIbIOTEpHBIC 0a3bl JaH-
HBIX TI0 UMEIOIIEHCS JIECHOH TEXHUKE W MOJECIBHBIC JIECOCEKH, YBI3aHHBIC C Teorpa-
¢$ugeckumu HHOOPMAITMOHHBIME CUCTEMAMH JICCHBIX TEPPUTOPHIA);

0JI0K MOJCIIMPOBaHUA BO3I[CI710TBI/I$[ XOJOBBIX CHCTEM MallMH Ha JICCHBIC
MTOYBHI;

0JIOK IMUTALlMOHHBIX MOJENEH, OMUCHIBAIONINX TEXHOJIOTMYECKuil mporecc
pyOOK yXoJia ¢ pacyeToM YacTHBIX ITOKa3aTenel kadecTBa 3pdekTHBHOCTH (QYHKIIHO-
HUPOBAHUS U TOJUTIOKA3aTEIICH.

CucreMa npoU3BOAUT pacueT MoKazaTelel, XapaKTepusyolux padoTy Ma-
IIWH, Ha OCHOBC aHaJIn3a KOTOPLIX MOJIB30BATCIIEM NPUHUMACTCA PECIICHUEC COOTBET-
CTBYIOIIIETO ITOCTaBJICHHBIM 3a7adaM YPOBHSL.

Jns oueHkr 3((GEKTHBHOCTH (YHKIIMOHUPOBAHUS MAIIHH MPEIIOKECHO HC-
MOJIb30BaTh CJIEAYIONIUE TOKA3aTeIH:

W 1osp — HOBPEKAAEMOCTb KPOH M CTBOJIOBOI YacTH JICPEBbEB;

W, o5p — OBPEX/IAEMOCTH KOPHEBBIX CHCTEM H TIOYBHI;

W j0er — IPOCTPAHCTBEHHAS JOCTYIHOCTH IEPEBLEB B PYOKY;

W pouss — IPOM3BOUTEILHOCT XapBECTEPa;

W® poss — IPOU3BOJAUTENBHOCTD (hOpBAPAEPA;

Wiay — BBINIOJHEHHE HaMEYEHHOTo IUIaHa pyOok (TMOKa3aTenb KadecTBa
pyOxm);

W yer, Weyer, — MeTALIOEMKOCTD xapBecTepa U popBapaepa;

W yer — CTEIEHB COTTIACOBAHHOCTH XapBecTepa U (opBapepa B CHCTEME.

OnpenensomyM KpUTEpUEM B NPUHATUU PELICHMs SBIACTCS I0JIMIIOKa3a-
tenb kagectBa Wij(u, V). Iast MOBBIMIEHUS] JOCTOBEPHOCTH WH(POPMAIMH PE3YIIbTH-
PYIOIINHA MOJNHIIOKA3aTeNb ONMPECISIOT TPEMsl Pa3IMYHBIMU METOIAMH: METOJ paB-
HOMEpHON ONTHMAJILHOCTH — KpuTepuil 1, meton cBeprriBanus (I'epmeiiepa) — kpu-
TEepHil 2, METO]] CIIPABEIIMBOTO KOMITPOMHUCCA — KpUTEpUi 3.

Pemenne (n1s COOTBETCTBYIOLIETO UEPAPXUUYECKOTO YPOBHS) IMPUHUMAIOT
Ha OCHOBE aHANIN3a MOJIMIIOKA3aTeNIel KauecTBa U YaCTHBIX MOKa3aTeNleH ¢ UCIONb30-
BaHUEM TEOPHUM UIP M CTATHUCTUYECKUX pelieHuil. Haumyuiasg anprepHaTtuBa xapak-
Tepu3yeTrcst Haubojee yAauHbIM COUETAaHHEM BCEX MOKazaTelneil.

YpoBeHb pemaeMbIX 3a7au ONpeeisieT XapakTep CBs3el Mex Iy OJ0KaMu u
CTEIICHb UX 3a/IcHiCTBOBAHHOCTH B TIpoIiecce MpUHATHSA pemeHus. Ha yposue omepa-
TUBHOTO IUIAaHWPOBAaHWS B JIECX03€ WJIHM JIECIIPOMXO03€¢ B OJOKE HWH(POPMAIHOHHOM
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MOAIEP)KKKM Ha ocHOBe wucronb3oBaHusi [MIC maHHOW TEeppUTOpWU CO3MAIOTCS MO-
JesibHbIe Jiecoceku. [T0CKONIbKY cOCTaB HCIIOJIb3YEMBIX MAIlMH OTPaHUYEH U OIpese-
JIeH 3apaHee, TO HJICKTPOHHBIC 0a3bl JAHHBIX MO MAIIMHAM M 000pPYJOBAaHUIO BKIIIO-
YeHBI B pa0d0oTy 4acTHYHO. MuHyst OJIOK MOJCTHUPOBAHUS BO3ICHCTBHUS XOIOBBIX CHC-
TEM MAIlIMH Ha JIECHbIE MOYBHI, HH(OPMALHS OCTYNAET B OJIOK UMUTALIMOHHOT'O MO-
JIETUPOBAHUs, OMHUCHIBAIOLIETO TEXHOJIIOTHUECKHH Tpolece pyOok yxona. 37ech B
KOHIIC MOJAECIHMPOBAHMS PACCUUTHIBAIOTCS TOKa3aTedn d(PGEKTUBHOCTH PabOTH Ma-
muH. Ha ocHOBe aHanu3a BEJIMYMHBI TOKa3aTelNel JeNaeTcs 3aKII0UeHUE O LEeNeco-
00pa3HOCTH MPUMEHEHHUS UMEIOIUXCSA MAIIMH B KOHKPETHBIX YCJIOBHUSX, YTOUHSAIOTCS
U KOPPEKTHPYIOTCS IUIAHBI NPOBEACHUs paboT aist obOecriedeHus: HanOoJbIIeH 3¢-
(DEKTHBHOCTH NMEIOIIECHCS TEXHUKH.

Ha ypoBHe cTpaTernueckoro IlaHUPOBaHHUSA KOMIIbIOTEpU3UPOBAHHAsSL CUC-
TeMa MPUHSITUS PEIIeHHH JOMOIHUTEIBHO K MPEABLAYINUM MPEANONaraeT BKIIOUEHUE
B paboOTy AMEKTPOHHBIX 0a3 JaHHBIX 110 PHIHKY TEXHUKH JJIs MalllMHU3aIuU pyook. B
pe3ylibTaTe BBIMOJHEHUS OMMCAHHOW MpOLEAyphbl NPUHATHA PELIeHUH aenaeTcs 3a-
KJIIO4YeHHEe 00 ONTHUMAaJIbHOM TOAOOpPE MAIIMH JUIS KOHKPETHBIX IPUPOJIHO-
IPOU3BOACTBCHHBIX YCIOBHM WJIM JAIOTCSI PEKOMEHMAAINH 10 PACHpEIeNeHHI0 IpH-
0OpeTEeHHBIX MAallMH IO KOHKPETHBIM MNPEANPHUATHAM B LENAX 00ecleyeHUs MaKCH-
MaJIbHOH 3(h(heKTUBHOCTHU UX UCIIOJIb30BAHUSI.

Ha BepxHeM ypoBHE mpeayiaraeTcsi NCIOJIB30BAHUE BCEX MMEIONIUXCS OJ0-
KOB, B TOM 4YHcje 0JIOKa MOJETUPOBAHUS BO3ICUCTBHSA XOMOBBIX CHCTEM MAIIMH Ha
JecHble TOUBHL. Mcnonp3oBaHue JaHHOTO OJOKa MO3BOJSET BBOJUTH B OJIOK MMHTA-
IIOHHOTO MOJEIHPOBAaHMUS Ooiee TOYHYI0 HH(OPMALMIO, CPaBHUBATH Pa3INIHBIC
MalIMHbI [0 CTETIEHN OTPULATEIHLHOIO BO3AECHCTBUS Ha JIECHYIO MOYBY U BBIYMCIATDH
MOKAa3aTeNu OLICHKU BO3JEHCTBUS MAlIMH Ha MOuYBbl. OLEHKY BO3JEHCTBUS XOH0BBIX
CHCTEM MAIIIHMH Ha JIECHBIC MOYBHI MPOU3BOAAT MO YAEIHHOMY JABJICHUIO HA MOYBY B
KOHTaKTe C JBH)KUTENEM (], HANPSDKCHHIO B MOYBEHHOM CIIOE O, TyOuHE Koneu h.
Bo3MOXHO IpUMEHEHME M IPOU3BOAHBIX OT HUX Mokasarenei. Hanuuune pnononHu-
TENBHBIX TTOKa3aTeNel CIOCOOCTBYeT MPUHITHIO Ooiiee TOYHOTO NMPOEKTHOTO perle-
Husl. TakuM pelieHreM MOXET ObITh BHIOOp MaIllUH U 000pY0BaHUS U3 UMEIOIIEHCs
HOMEHKJIATYpBbl, IPOSKTHPOBAHIE HOBBIX MAIIMH C 0OOCHOBAaHHEM HMX OCHOBHBIX Ma-
paMeTpoB.

Paspabomra cpeocme ungopmayuonnozo obecneuenus KOMRbIOMEPUIUPO-
eannol cucmemvl npunsmusi peuwtenuti. CucreMa WHOOPMALMOHHOTO O0ECIICUCHHS
BKJIIOUAET JBa HE3aBUCUMBIX OJ0Ka:

KOMITBIOTepHAast 0a3a TaHHBIX 10 CYIIECTBYIOMINM JIECHBIM MaIlnHaM H 000-
pylOBaHHIO (MAHUITYJISATOPHI, paboure OpraHsbl);

KOMITBIOTEpHAs 6a3a JaHHBIX 110 MOJICJIEHBIM JIECOCEKAM.

B xommeioTepHyIo 6a3y mo MammHaM M 00OPYAOBAHUIO BOILIH JAaHHBIE O
OoJsiee 4eM UeThIpEXCTax €IUHUIAX 3apyOeKHBIX U OTEUECTBEHHBIX MAIUH U 000pY-
JIOBaHMS, TIOJTyUCHHBIE TIPH aHKeTHpoBaHUU 6osee 100 mpeanpusTHi-U3roTOBUTENEH.
[IporpaMMHBIH MTPOIYKT, B3ATHIN 32 OCHOBY TIPH CO3AaHUM 0a3bl JaHHBIX — Microsoft
Exel 5.0 gns Microsoft Windows. Meronnueckuil moaxo K MOCTPOCHUIO 0a3 naH-
HBIX U UX CTPYKTypa OMUCaHbl Hamu B padorax [3-5].

B kauecTBe MCXOOHBIX JAHHBIX UL TMTOCTPOCHUS MOIETH JIECCOCEKH CIIy)KaT
XapaKTEePHUCTHKH JIEPEBHEB, TOYBEHHO-TPYHTOBBIX YCIIOBHH, KIMMaTa U penbeda, co-
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JieprKainyecs B 0OaHKaxX JaHHBIX, MOJyYEHHBIX ¢ Hcroiib3oBaHueM [ MC-TexHomOrmii
(JlecoycTpoiicTBO, KIIMMAT, TONOrpadus 1 MOYBKI U T. 11.).

baza gaHHBIX MO MOJENBHBIM JieCOCEKaM JOJDKHA CONEp)KaTh CBEACHUS O
MIPUPOTHO-TIPOU3BOJICTBEHHBIX YCIOBUSAX. MOJIENbHBIE JIECOCEKH MOMYYCHBI MTyTeM
FeHepUPOBaHU Ha KOMIIBIOTEpE XapaKTEpUCTHK APEBOCTOS U MECTHOCTH. BBona uc-
XOJHBIX XapaKTEPUCTHK, MOIYYEHHBIX B XOJle AKCIEAUIUOHHBIX paboT B y4ueOHO-
MIPOU3BOJICTBEHHOM JIECHUYECTBE YHUBEPCUTETA, U BBIBOJI PE3YJIHTATOB MOJICIHPOBA-
HUS IPOBOIHUTCS B cpeze makera nmporpamm Mapinfo ams Microsoft Windows [2].

Mooenuposanue 6030elicmsusi X0008bIX CUCIIEM MAUWUH HA JleCHble NOY8bl.
HccnenoBanue mpoueccoB B3aMMOACHCTBHSI XOJIOBBIX CUCTEM C TIOYBOW OBLIO Mpej-
JI0’)KEHO TPOBOJUTH HA OCHOBE MeToJa KOHeuHBIX 3neMeHToB (MKD). Ilpumenenne
JAHHOTO METOJa TO3BOJIIET Hamboyiee TOYHO OMHMCAaTh IMPOLECC B3aUMOJEHCTBUSA
JBUKUTENEH U MOYBBI, ONPEJENUTh Je(OpMallii U HAPSHKEHHs B JTF000# TOUKe JIro-
00r0 TOYBEHHOTO CIIOS, WCIONB30BATh U OIHCAHWS ITOYBBI MOJENb YIIPYTO-
IJIACTUYECKON Cpelbl, OUEHUTh YIUIOTHAEMOCTh IOYBBI, UCCIIEAOBATh MOCIEICTBUA
MHOTOKPATHBIX MPOXOJ0B MAlllMH MO ogHoMy cieny [7]. Ilpu 3Tom B oTiuume ot
AHAJIMTUYECKUX METOJIOB (popMa JIMHWU KOHTaKTa XOJOBOTO JJIEMEHTa (Hampumep,
3JIaCTUYHOM MHEBMAaTHUYECKOW IIMHBI) C IOYBOW HE OrOBapUBAaETCs MPEIBAPUTEIBHO,
a ToNly4yaeTcs B pe3yJbTare MOJACIMPOBAHUS B COOTBETCTBUU C PacCMaTpHUBaEMbIMU
XapaKTePUCTUKAMHU TIOYBBI M XOJOBOTO 3JieMeHTa. MeToa TO3BOJISIET MPOBOAMTH
CPaBHHUTENBHYIO OLICHKY MOCIEACTBUI IBIDKEHHS PA3HBIX TUIIOB MAIIHH (KOJICCHBIC H
TYCEHUYHBIE) Ha OJHY U TY K€ MOYBY B OJMHAKOBBIX YCIOBUSAX U JaBATh 3aKJIIOUCHHE
0 TIPEAMOYTUTEIILHOCTH WX NMPUMEHEHHUs. BaXHBIM NpPEeNMyIECTBOM METOJa, OCO-
OCHHO TIPH PACCMOTPEHUH JKOJOTHYECKH OPHEHTHPOBAHHBIX 3ajad, SBISIETCS €To
HaTJSIHOCTh, o0ecrieunBaeMas BU3yaiu3alueld uccieayeMblX MPOLEeCCOB Ha dKpaHe
MOHHUTOpA KOMITBIOTEPA.

Ha ocnoBe wncronp3oBanus ' MC-texHomornii paccMoTpeHa BO3MOXKHOCTh
CO3/1aHUSl  DJEKTPOHHOM IOYBEHHOM KapThl MECTHOCTH C  KOOPJAMHATHO-
MPUBSI3aHHBIMH 0a3aMH JaHHBIX TI0 XapaKTepUCTHKAM MOYB.

OmnpejeneHre BXOJHBIX MapaMETPOB MOJEIH MPOYHOCTH TMOYBBI OCYIIECTB-
JSIFOT TIO PEe3yJIbTaTaM MPOYHOCTHBIX HCIBITAHHHA MOYBCHHBIX O0Pa3LOB (CTPOUTCS
JUHUS TIOBEPXHOCTHU MPENEIbHBIX HAMPSHKEHUH B MEpUAMOHAIBFHOM IUIaHE, IO KOTO-
poii oIpeAeNAIOTCS MHBApHAHTHI HANIPsDKeHUH 1yt moaenu J{pykkepa—Ilparepa).

B npeanaraemom noaxojie K MOJAEIMPOBAHUIO TOYBBI BO3MOXEH YUET apMu-
PYIOILETO BIUSHUS KOPHEBBIX CUCTEM PACTEHHI U HAJTMUUE KaMHEH.

[THeBMaTHUYECKOE KOJIECO MOAETUPYETCS B BUJIE TPEX KOHIICHTPHUSCKUX OK-
pY’XKHOCTEH ¢ pa3HbIMU YIPYTMMH CBOMCTBaMU: MIPOTEKTOPHAsI 4aCTh, KapKac, CTajb-
HOW 0004. I'yCeHMUHBIA OBMXKUTENb MOAETUPYETCS B BHUJIE YNPYrod MHOTO3BEHHOU
0ak C )KECTKUMH KaTKaMy Ha Hel.

[Ipennaraemast KOHEUHO-3JIEMEHTHAs MOJIENb ObIIa (POPMATH30BaHA B ITAKETE
npukiIagHeix nporpamm ANSYS, 94TO MO3BONMIIO paCCYUTHIBATH HE TOJIBKO 3HAUCHHE
UCCIIEZlyeMbIX MapaMeTPOB, XapaKTEPU3YIOMIUX BO3JEHCTBHE MAIIUH Ha MOYBY, HO U
BH3YaJIM3UPOBATH HCCIIEIyeMbIE MTPOIECCH Ha DKPaHE MOHUTOPA.

Hmumayuonnas mooens mexHoai02U1ecko20 npoyecca HeCcniouHbIX pyoox.
OCHOBHBIM 3BEHOM KOMITBIOTEPU3UPOBAHHON CHCTEMBI MIPUHATHS PEIICHUH SBISACTCS
MMHTAIMOHHAS MOJENs (DYHKIMOHMPOBAHMS MAIIMHHOTO KOMILICKCA Ha 3aTOTOBKE
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A Mpompanma pyok Puc. 2. CtpykrypHas
cXeMa  HMMUTaIHOH-

HOM MOJIeNHn
, ‘FR_\_\ .

¥npaenaemele Heympse naemee
MapaEmETRbl MEpamETRE, neca. Crpykrypa
TEXHONOMMYECKa 9 Mpougce e l:lﬁ':.-'l:nl:IEiuJ'lE:HHbIE obecrnieueHust QyHK-
MPOLECCE MRMROAOM (Y] [IUOHUPOBAHHSI
CHCTEME] ME WA (L) MMUTAIIMOHHON MO-
Jlend TIoKa3aHa Ha
MOpAFOHTANEHAA 1 2
CHEMS OCEDEHWA puc. 2.
| necocer E B|eepTukansHaa - BxoxHbIe
CTRYKETYPR ANEEOCTOA SEMEHTE!  TIPHPOJI-
|| MapameTpel = Penced MECTHOCTI K HOTO  BeKTOpa V
xapEECTEPS C [no4Bento-yHToBRE [ hopMupyroTes
FIapamETpol L0 G B Oyoke wuH(pOpMa-
] bopeapaena G D K s THUECKME [ | UOHHON TOJIepXK-
CNOEMA KH W TIPEJCTaBICHBI
CIEeTYIONTIMHI
|-|I:II{EI$EITE.I1L-1|HEI‘-IEI3TBE MOJLYJISIMH:
| | | | I | I | A —ucio
a1 bl - b c 4 e ; U CTeMeHb H3PExKH-
BaHUU JPEBOCTOS
| | | | [ [ [ ] py pyOKax yxona;
| B —pac-

MonMNoKasaTenb TPEACICHNC iC~

peBbEB 1O IUIOIAAN
U UX Pa3Mephl,

C —nmapaMeTpel, XapakTepusyloomue peabed ¢ MOUYBEHHO-TPYHTOBBIE
yCIIOBHS,;

D — mapametpbl, XapakTepu3ylollue KIMMaTHYeCKHe YCJIOBUS JKCILTya-
TaIUH.

OneMeHTHl BeKTOpa CyOBbEKTa MPUHSTUS pelleHHus U INpeJCTaBICHBI Clie-
IOYIOIIAMH MOJYJISIMU:

E — pasmep mensHKY, TUTAHIPOBKA M pa3Mephl BOJIOKOB, POIEHT BEIOOPKY;

F — KOHCTpyKTHBHBIE MapaMeTphl BaJOYHO-NAKCTUPYIOIIEH MAaIIUHBI WIN
XapBecTepa, BKJIIOYas XapakTepucTuku maHumyistopa, 3CY wim  TOJOBKH
XapBecTepa;

G — KOHCTPYKTHBHBIE TTapaMeTphl CKHJIepa Win (GopBapaepa U IpruMeHse-
MOT'0 TEXHOJIOTHYECKOTO 000PYIOBaHMS.

Monymu F u G Takxe GopMHPYIOTCS B OJIOKE CHCTEMBI TIOICPIKKH.

Lentpansuelii Moayns «lIponecc» 0ObEeAMHSET U CBS3BIBACT BCIO MOCTY-
HAONYyI0 HH()OPMALIUIO U ONUCHIBACT TEXHOJIOTHUYECKUI Tporiece pyOKu.

[TokazaTenu kadecTBa pacCUMTHIBAIOTCS B CIEAYIOLIMX MOAYJsX: al — mpo-
W3BOAUTEIIBHOCTD JIECO3aTOTOBHUTENBHOM MaIuHbl; bl — MeTannoeMKocTh jeco3aro-
TOBHUTEIBbHOM MAIIHHBI, a2 — IPOM3BOJUTEIBHOCTh TPEICBOYHOM MaIIHHBI, b2 — Me-
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TAJUTIOEMKOCTh TPEJICBOYHOM MAIIHMHBI; C — JIOCTYITHOCTh JiepeBbeB B pyOKy; d — kaue-
CTBO pyOKH; € — MOBPEXIAEMOCTh KPOH JIEPEBbEB, CTBOJIOB, KOpHEi u mous; f — co-
TJIACOBAaHHOCTb MAIIIMH B CUCTEME.

NmutanmonHass Mozaenb (opMann3oBaHAa Ha AITOPUTMHYECKOM  SI3BIKE
MapBasic (B cpene nmakeros, nogaepxkusaroiiux ['MIC) B Bue YeThIpeX B3aUMOYBS-
3aHHBIX MPOrPaAMM:

1) MozmenupoBaHWE ABIDKEHUS JIECO3arOTOBUTEIHLHONW MAIMHBI ¢ BHEIOOPOM
TOYEK CTOSIHKH, YUETOM pelibepa M TPYHTOBBIX YCIOBHH, OIICHKA JOCTYITHOCTH HaMe-
YEHHBIX K BaJKE JEPEBHEB, MOJCIMPOBAHUE BAJIKH JEPEBHEB, KOMIUIEKCHAs OLIEHKA
HAaHOCHMBIX MTOBPEXICHUI C YUETOM Ce30Ha paldoT, OI[eHKa METAJNIOEMKOCTH, pacyeT
MIPOU3BOAUTENBHOCTH U BPEMEHU;

2) MOAETMPOBAHUE MPOLIECCOB OOPE3KU CYyUbEB, PACKPSIKEBKU U MAKETHPO-
BaHUS (€CJIM OHU MPEIyCMOTPEHBl TEXHOJIOTHYECKHM MPOIIECCOM JIECO3arOTOBOK) C
YYETOM Ce30Ha PabOoT U XapaKTEPHCTUK 00padaTHIBACMBIX JICPEBLERB;

3) MoaenupoBaHue pabOThI TPEIEBOYHON MAIIMHEL;

4) pacueT yacTHBIX KpUTEpUEB dPPEKTUBHOCTH U MOJIUNOKA3aTENEH.

DKkcnepumenmanvhas nposepka Ao0eKeamHOCMU pa3pabomaHHbIX mooenel.
Lenp skcnepuMeHTa — MPOBEPHUTH AJAEKBATHOCTH Pa3pabOTaHHBIX WMHUTAIOHHOM
MOJIETT TEXHOJIOTHUECKOT0 Ipolecca pyoOK M KOHEUHO-3JIEMEHTHOW MOJeNu B3au-
MOJEHCTBUS ABIKUTENS C IIOYBOM.

B mepBoM ciygae OOBEKTaMH HCCIENOBAHHUN SBISUINCH JIECHBIE YYACTKH
yueOHo-onbiTHOro JecauyectBa [letpl'Y (Ilpsoxunckuii paiion, Pecny6nuka Kape-
TWS) | JIeCHBIe yyacTKy B mpoBUHINH CeBepHas Kapenus (DOunmsHIus).

Py6xu mpoBoaunu B cOCHOBBIX 60-TETHHX IPEBOCTOSIX, CMEIIAHHBIX (€Jb-
COCHA) ApeBocTosIX 60-1eTHEro Bo3pacrta U eJOBhIX C IPUMECHIO Oepe3bl APEBOCTOIX
40 1 60 neT Ha LIECTH OMBITHBIX yYaCTKaX, OCBOCHHBIX M0 Pa3IUYHBIM TEXHOJOTHYE-
CKHM CX€MaM.

Cucrema MallliH, UCMIONB3yeMas sl SKCIIEPUMEHTaIbHOM pyOKH, MpencTas-
Jsta KosiecHslid xapBectep (4 x 4) «Timberjack-870», ocHarieHHbBIH XapBeCTEPHO
rosoBkoii TJ 746B, u xonecusiii Gopsapaep (8 x 8) «Timberjack-810By». Onpenene-
HHEe 00beMa 3ar0TaBIMBAaEMOIl IPEBECHHBI (B TOM YMCIIE OTIACIBHO MO TEXHOJIOTHYE-
CKHUM KOpUJOpaMm) MPOBOJWIM C UCIOJIb30BAHUEM ILTATHOI'O MUKPOKOMIIBIOTEPHOIO
ycrpoiictBa «Timberjack 3000», KOTOpPbIMU OCHAIIAIOTCS BCE MPOU3BOIMMBIC ITOU
¢upMmoii xapBecTephl. YUeT MIPOU3BOAUTEIFHOCTH paboThl (opBapaepa OCYIIECTBIS-
JIM OIIepaTop MAIIWHBI U HOPMUPOBLIMK Ha MOrPy304YHOM IyHKTe. [laHHbIE MO peab-
HOW MPOM3BOAUTENBHOCTH MAIlMH CPaBHUBAIM C MOJYYEHHBIMH IIPH pacueTe Ha
KOMIIBIOTEPE B X0JI€ UMUTAIIMOHHOTO MOJICITUPOBAHMUSL.

s oLeHKM KadecTBa BBHITONHEHUS MPOrpaMMBI pyOOK, IOCTYITHOCTH JIe-
PEBBEB, MOBPEKIAEMOCTH MOYBBI U OCTABJICHHOTO Ha JOpallMBaHUE JIPEBOCTOS MPO-
BOJIMJIM MHBEHTApU3AIMIO JIECHOTO Y4acTKa JI0 ¥ mociie pyoku. VHBeHTapu3amus oc-
HOBBIBAJIACh Ha METO/IC MCCIEIOBAHMS MPOOHBIX IUIOMIANEH, pa3MeIIaeMbIX Ha CETH
MEpHBIX JTUHUN. MeTonKa HCCIe0BaHusI MOAPOOHO H3I0KeHa HaMu B pabore [1].

CO0p IaHHBIX MPOU3BOIIIN C UCIONb30BAaHNEM IOJIEBBIX KAPTOUEK C MOCIe-
IYIOIIeH KOMIIBIOTEPHOU 00pabOTKO# pe3ysIbTaToOB B AIEKTPOHHBIX Tabnuax Excel.

[lo nmaHHBIM, TONYYCHHBIM MOcie OOpabOTKM HAaTYpPHOTO AKCIIEPUMEHTa,
MPOBOJIMIIM pacyeT MoKa3areseil KauecTBa BBIMOJHEHHs MPOrpaMMbl pyOOK, TOCTY-
HOCTU U noBpexaaemocTH. Ilociae dero BenuuuHbBI MMOKazaTeslell CpaBHUBAJIU C pe-
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3yJbTaTaMM, PACCUMTAHHBIMU IIPU MOJEIMPOBAHUU TEX XK€ MPUPOJHBIX YCIOBHH,
TEXHOJIOTUU U MAIIMH B KOMITBIOTEPHOM 3KCIIEPHUMEHTE.

Pa3Hunia B BenmuunHax mokaszaTelnieil, MOJIy4YeHHBIX Ha OCHOBE 00pabOTKH Ha-
TYPHOTO U KOMITBIOTEPHOTO SKCIIEPHMEHTOB, cocTaBmia 5,5...11,0 %, uto moarsep-
JKIaeT BO3MOXKHOCTh NMPUMEHEHUS pa3padOTaHHBIX UMHUTALMOHHBIX MOJIENIel B Ipe-
JaraeMoi KOMIbIOTEPU3UPOBAHHON CUCTEME IPUHATHS PEIICHU.

Bo BTOpOM cnyyae B kadecTBe 0ObEKTa MCCICIOBAHUN OBUTH MPUHSTH HAW-
0oJiee pacmpocTpaHeHHBIE TPEJIEBOYHBIE MAIIMHBI: KOJECHBIH dopsapmep «Timber-
jack-1010» ¢uHCKOro MpoM3BOACTBa U OTeuecTBeHHBIE TpakTopa T T-55A ¢ cepwuii-
HoMi (440 MM) U ymupeHHOH acuMMeTpudHo# (550 MM) rycennuamu. B xone 3toro
0JI0Ka IKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUH Ha CIICIMATLHO OPTaHM30BAaHHBIX Tpaccax
MIPOU3BOAMIIN 3aMep TNIyOMHBI OCTaBIIIEMON KOJIEH, IUIOTHOCTh MOYBBI Ha MOBEPXHO-
CTU U Ha Tayoune 15...20 cM, ee TBEepAOCTH (CONPOTUBICHUE MEHETPAIUN) 10 U I1O0-
CJIe TpeX-, IECTH-, IeBATUKPATHBIX MMPOXOA0B MalKH. 110 pe3ynbTaTaM nanpHeWIen
00pabOTKH B3SITHIX C KOJNEM KOHTPOJISI HMOYBEHHBIX OOpA3OB ONPEIEISUIA HOPHC-
TOCTh NOUB. IToCKONBKY BCE UCCIIEyeMble MapaMeTPhl CYIECTBEHHO BIUSIOT HA CIIO-
COOHOCTH Pa3BUTHSI MUTAIOUIMX KOPHEH IEPEeBHEB B MOYBEHHOM CJIO€, TO OHM SBIIS-
FOTCS BaKHEHIIMMHU XapaKTEePUCTHUKAMHU JJIS1 OLIEHKH 3KOJOTHYECKOW COBMECTHUMOCTH
JIBWOKUTENIEH MaluH ¢ TOYBOW. J[Ms OLIEHKHM aJeKBaTHOCTH KOHEYHO-3JIEMEHTHOU
MOJIEJIM, ONHUCHIBAIOIIEN B3aMMOIEHCTBUE IBIDKHUTENEH C ITOYBOM, HAMH OBUIM BBI-
OpaHbI BE BEMTUYMHBIL: TITyOMHA KOJEU W M3MEHEHHE TBEPIOCTH MOUBHI [6]. CpaBHe-
HUE JKCIEPUMEHTAIBHBIX JaHHBIX C Pe3yJbTaTaMH MOJEIMPOBAHUS MOATBEPAUIIO
a/IeKBaTHOCTD TIPEUIOKCHHBIX KOHEYHO-JIEMEHTHBIX MOJIENIEH: pasHUIla 1o TiTyOuHe
obpazyeMoii KoJien He TpeBbIciiIa § %, pa3HHUIA B YBEITHMYCHUN TBEPIOCTH IOYBH B
Kouiee coctaBmia 6...12 %.

Taxkum 06pa3oM, MPOBEJCHHBIEC KCIEPUMEHTHI TOATBEPANIN aJICKBAaTHOCTh
MPEIVIOKEHHBIX MOJENIed M BO3MOXKHOCTb HMX MCIIOJIb30BAaHUS B KOMIIBIOTEPU3UPO-
BAaHHOM CHUCTEME NPUHATHS PELLICHHH.

Bo3M0XHOCTH MCTIOIB30BAHUS MIPEUIOKEHHONW CUCTEMBI IPUHATHS PELICHUI
OBUTH TIPOJICMOHCTPUPOBAHBI Ha MPHMEPAX PEIICHMS 33734 PErHOHAIBHOTO HOApas-
JIEJIEHUS] OPraHoOB JIECHOTO X03sCTBA U JIECONPOMBIIIJIEHHON KOMITaHUH.

OcHoBHbIE pe3ynbTaThl paboTsl BHeApeHb! B Kapensckom HUU necHoi mpo-
MBIIUICHHOCTH TIPH CO3JIaHWUM CUCTEMbI MaliuH Juist pyook yxona, AK «Kapemnec-
npom», ["ocymapcTBeHHOM KomuTeTe o jecy Pecrmyonuku Kapemus, B ['ocynapcr-
BeHHOM Hay4yHOM neHTpe JIIIK nmpun Munskonomuxu PO, Ha OAO «OHexckuil Tpak-
TOPHBIA 3aBO/», B yUeOHOM Iporecce Kadeaps! TAToBBHIX MamuH [leTpo3aBomckoro
rocyapCTBEHHOI'O YHUBEPCUTETA.

OCHOBHBIC TIOJIOKCHHS U PE3YJIBTaThl PaOOTHl OBUTH MPEACTABICHBI HA MEXK-
JTYHApOJHBIX U PETHOHANBHBIX KOH(PEPEHIMIX U MPAKTUYECKUX CEMHHAapax, AeMOH-
cTpupoBaKch Ha Beepoccewniickoii BeicTaBke «Poccuiickuii mec—99» (. Bonoraa).
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V.S. Syunev
New Information Technologies as Instrument of Optimal Selection of
Logging Machines

Approach to substantiation of logging machines’ selection has been considered based on
developing and applying decision-making computer system allowing to take into account
both production and environmental factors of machine operation. The main attention is
paid to intermediate felling.
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YK 630%62:004.4.22
A.T. I'ypves, JI.B. Aopamoea, C.B. Topxoes, /I.B. Tpyoun

T'ypeeB Anexcannp Tumodeesud poxmics B 1949 r., okonunn B 1971 r. ApxaHrens-
CKHii JIECOTEXHUYECKUI MHCTHTYT, KaHIMAAT TEXHHYECKUX HAYK, HOLCHT Kadeapsl
MH(OPMAILOHHBIX TEXHOJIOTHH, IPOPEKTOP MO HH(GOPMALOHHBEIM TEXHOIOTHAIM Ap-
XaHTeJIbCKOr0 TOCYJapCTBEHHOIO TEXHUYECKOIO YHHBEpCHUTETa, AupekTop MHCTHTYTA
nrdopmanonusix rexuonoruii AI'TY. Umeer 6onee 50 pabot B 0061acTH HcCaeaoBa-
HUS TIPOLIECCOB JIECHOTO KOMILIEKCA.

Abpamoa JIro60Bb BanepbeBna poaunach B 1973 r., okonumnia B 1996 r. ApxaHrens-
CKHH TOCyNapCTBEHHBIH TEXHHYECKHH YHUBEPCUTET, aCCHCTEHT Kadeapsl HH(OpMaIu-
oHHbIX TexHonoruit AI'TY. Mmeer 1 Hayunyto paboTy B 00ONAcTH NMPOCKTHPOBAHUS
HMH(OPMAILIMOHHBIX CUCTEM B JIECHOM XO35HCTBE.

Tpy6un mutpuit Bnagumuposud poxmics B 1949 r., okorumn B 1971 r. ApxaHremns-
CKUH JIECOTEXHUYECKHH MHCTUTYT, KaHAUIAT CEJIbCKOXO3SHCTBEHHBIX HAayK, COTPYIHUK
nenapramenTa JITIK agMuHucTpanumn ApxaHrensckoit oonactu. Mmeer okono 40 Hayu-
HBIX paboT B o0JlacTH reHe3nca CEBEPHOW TaliTH, ydeTa M MHBEHTapH3alUH JIECHOTO
(donaa, aHanM3a ero CTPYKTYPhl U AUHAMHUKH IOJ BO3JICHCTBHEM aHTPOIIOICHHBIX (aK-
TOPOB.

@®YHKIIMOHAJIBHOE MOJEJIMPOBAHUE ;
JIECHOT' O XO3SIMCTBA t

B nesiX BEACHUSA HereprBHOFO, HencqepnaeMoro, BLICOKO3(1)(1)6KTI/IBHOFO JICCHOT' O
XOBHﬁCTBa Hpe[[J'IO)KeHO HCIIOJIB30BaThH (I)YHKIII/IOHEU'IBHOG MOI[CJ'II/IpOBaHI/IC.

Kniouesvie cnosa: necHoe XO3SIMCTBO, JIECHBIE PECYPCHI, JIECOYCTPOUCTBO, JIECOBOCCTA-
HOBJICHHE, HH(POPMAIIMOHHBIE TEXHOJIOTHH, (PYHKIIHOHAIEHOE MOJICIHPOBAHKE, MPOIECC-
HbIi mogxo, CASE-TexHOMOrHH, METOIONOrUs CTPYKTypHOro noaxona SADT.

JlecHoe X03HCTBO OTHOCUTCS K CIIOKHBIM cucrteMaM. IlosToMy ynpaBiienue
UM JI0JDKHO OBITh CBSI3aHO C MPUMEHEHUEM MH(GOPMAILOHHBIX TEXHOJIOTUI, KOTOpbIE
IIOMOTAalOT 00JIErYUTEH MOHUMAaHHE MMpO1LECCOB U 00ecmeunBaroT B33HMOI[CI710TBHC BCEX
HOJIpa3AeIeHUN.

OCHOBHBIM HCTOYHUKOM HH(pOPMAIIH O JIecax SBISIETCS JIECOYCTPOHCTBO. B
necHoM (onne Poccuiickoil denepaluu 1ecOyCcTpOMCTBO MPOBOAUTCS CHELHATU3HU-
POBaHHBIMH TOCYJapCTBEHHBIMH opranusanusmu. Hambomee pacmpocTpaHeHa TeXHO-
JIOTHS TIOBTOPHOTO JIECOYCTPOUCTBA, MIPOBOANMAs ¢ MHTepBaioM 10—15 mer. B mex-
YUETHBIN NEpUOJ] U3MEHEHUS B JIECHOM (DOHJIE OTCICKUBAIOT U (PUKCUPYIOT JIECXO3bI.
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OpHako OHU HE PACIONAraloT HU CIICIHAJIICTAMI, HA TEXHHYCCKAMH CPECTBAMH, HU
MaTepHalaMd JAUCTAHIIMOHHOTO 30HIMPOBAHMS 3eMJIH (a3pPO- U KOCMUYECKas CheM-
Ka), HU TexHonoruei oopadorku nHpopmanuu. IlosTomy Takas cucrema He obecrie-
YUBAET JIECOIOJIL30BATENICH JJOCTOBEPHOH, aKTyadbHOH M TOJHON HH(pOpMAIMel o
aecHoM (oHEe 1 3PPEKTUBHOCTH BEICHHS JISCHOTO XO3HUCTBA.

JlecoycTpoiCTBO — 3TO HE MPOCTO MpenocTaBiIeHne HHPOPMALUU O JIECHOM
tdonme. JlecoycTpouTeNbHBIE MPOSKTHI SBIAIOTCA 00s3aTEIbHBIME HOPMAaTHUBHO-
TEXHUUECKIMHU JTOKYMEHTAMH IJISl BEICHHS JISCHOTO XO3SHCTBA W TIONB30BAHUS JIeC-
HBIM (OHIOM. DTa OYCHb BakKHAS (YHKIHS TPYIHO OCYIIECTBUMA IIPH MEPUOIIYC-
CKOM JiecOycTpoicTBe. MI3MeHeHne SdKOHOMUYECKUX YCIOBUI, HOPMaTUBHO-TIPaBOBOM
0a3bl, HEOOXOIUMOCTh YTOUHEHHS HH(DOpMAIiK o JiecHoM (oHIe, CTHXUITHEBIE OeaCT-
BUs, CIIOXKHOCTh MPUPOJHBIX IPOIECCOB POCTA M PA3BUTUS HACAKICHUH TpeOyrOT
MIOCTOSTHHON KOPPEKTUPOBKU MPOEKTHBIX PEIICHHA.

OnHO W3 HANPaBJICHUH Pa3BHTHS OTPACITH — MEPEXOJ OT MEPUOIIMIECKOTO K
HETPEPBIBHOMY JIECOYCTPOHCTBY [3], MpoBOASsIMIEMYyCs KaXX bl TOJl B TOM 00BEME U B
TOM MECTe, I/Ie OHO HY>KHO ISl OJIAep>KaHUs HH(pOpMaUU O JeCHOM (OHAE B aKTy-
QIFHOM COCTOSIHUM M COOTBETCTBYIOIIEH KOPPEKTHPOBKM IpoekTa. EskeromHoe 06-
HOBJICHHE MH()OPMALUU O JECHOM (OHAE U KOPPEKTUPOBKA IPOEKTHBIX PEIICHHUMA
Ha3bIBAIOTCS] TEKYIIMMH HHBEHTapU3alMsIMH HENpPEpBIBHOTO JecoycTpoiicTa. Ilo
COBPCMCHHBIM MNPEACTABIICHUAM TCKYHINEC MHBCHTApU3aAIUN JOJIKHBI YE€PEA0OBATHCA C
0a30BBIM JIECOYCTPOWCTBOM, KOTOPOE IOIDKHO TIPOBOIUTHECSA C IEPUOTMIHOCTEHIO
20 5ieT Ha Bcell TEPPUTOPUN YCTPAUBAEMOI0 OOBEKTA.

B macrtosmee Bpems HH(POpMAIMOHHBIE TEXHOJOTHH IPHOOPETAIOT BCE
Ooupliee 3Ha4YeHHE. boJbplIoe MPEenMyIIecTBO NaeT (pyHKIMOHATIHHOE MOAEIHPOBA-
Hue. s cbopa uH(pOpMALUM U MOAEIUPOBAHUS MPOLECCOB UCIONB3YIOT UHCTPY-
MEHTQJIBHBIC CPEACTBA, OAHUM M3 NpeacTaBuTeNnedl koTopbix sBistorcs CASE-
texHonoruu [1]. OHm 067a7ar0T CIIEAYIOIMUMHA OCHOBHBIMH JIOCTOMHCTBAMH:

yIy4dIIalOT Ka4ecTBO CO37aBaeMOi WH()OPMAIMOHHON CHCTEMBI 3a CYET
CPEACTB aBTOMAaTHUYECKOTO KOHTPOIISA (TIPEXk/Ie BCET0 KOHTPOIIS IPOCKTA);

MIO3BOJIIOT 32 KOPOTKOE BPEMSI CO3/1aTh MIPOTOTHII Oy yIIel CHCTEMBI;

YCKOPSIOT MPOLECC MPOESKTUPOBAHUS U pa3paboTKH;

0CBOOOXKAIOT pa3paboTuuKa OT PYTUHHON pabOThl, MTO3BOJISAS €My IEITUKOM
COCPEIOTOUNTHCS Ha TBOPUECKOH YacTh pa3paboTKH;

MTOJICPKUBAIOT PAa3BUTHE U COMIPOBOXKICHNE pa3paboOTKH;

MNOAACPIKUBAIOT TCXHOJIOTHMH MMOBTOPHOI'O UCIIOJIb30BaHUSA KOMIIOHECHTOB pa3-
paboTKu.

CASE-TexHOJIOrHH HCIONB3YIOT MPOIECCHBIN MOAX0. DTOT MOIXO TpUMe-
HSETCS B KadecTBe 0a30BOro B MekAyHapoIHbIX crangapTax 1SO cemetictBa 9000 u
peanusyercs uyepe3 CyLIECTBYIOUIYI0 METOJONOTHIO CTPYKTYPHOT'O aHAJIN3a U MPOCK-
tupoBanus ciaokueix cucreM SADT (Structured Analysis and Design Technique).
[IpudyeM mozens, mosyuaeMast B mpolecce pa3paboTKH, JIETKO BOCIIPUHUMAETCSI, MO~
CKOJIbKY OHa ABJIACTCA Fpa(l)H‘ieCKI/IM NpeaAcCTaBJICHUEM ﬂeﬁCTBHTCHLHOCTH.

B meromonornn SADT kaxnas ¢yHkuus (pabota) npeacTaBiseTcs MpsMo-
YrOJIbHUKOM C MUMEHeM 3ToH (yHkuuu. DyHKIUN Mex1y cOOOH COeqUHEHBbI CTpel-
KaMH (Iyramu), KOTOpbIe TMOKA3bIBAIOT HAIPABICHHUE CBS3eH MEXAYy (QyHKIUAMH U
HUMEIOT COOTBETCTBYIOIINE MMEHA. B KOHKPETHOH CHCTeME CBS3N MEXIY (DyHKIUSIMHU
OCYIIECTBIIAIOTCS Tepefadeii MaTepHaNbHBIX U HEMaTCPHAIbHBIX OOBEKTOB, 9TO 00-
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pa3yer 1o OTHOLIEHHUIO K HUM BXOJHBIE U BbIXOJIHBIE TOTOKU. DYHKIUU BO3AEHCTBY-
IOT Ha OOBEKTHI IPU HOMOIIH PECYpPCOB, MPeodpasysl UX U JOOaBISISI UM [[EHHOCTb.
Taxum 00pa3oM, 00OBEKT MOMAAaeT B HEKUI 3JIEMEHT CUCTEMBI, KOTOPHBIH €ro yiyu-
IIaeT ¥ MepelaeT CIeIyomeMy 3JIEMEHTY B paMKaxX CyIIECTBYIOUIMX MEXIY HUMH
cBs3eit, ¥ T.1. COBOKYIHOCTB (DYHKITHIA BMECTE CO CBA3SIMHU 00pa3yeT mporecc.

Crpenku, BXxoJse B OJOK (PYHKIUHU CJIeBa, — BXOJIbI; BBIXOSIINE CIIPaBa
— pe3ynbTaT Ipolecca, MPOUCXOJSIIET0 BHYTPH (QYHKIMH; BXOASIINE CBEPXY —
YIIpaBISIOMINE (JOKYMEHTHI, HOPMAaTHUBEI, 3aKOHBI); BXOMSIINE CHA3Y — MEXaHH3MEI I
MepcoHall, y4acTByolue B npouecce. [locrpoeHue quarpaMm UAET CBEpXy BHU3, T. €.
CHayajia pacCMaTpPHBAIOT MaKpOIPOIIECCH, 3aTeM Oolee HU3KHE YPOBHHU MPOIECCOB U
OTIENbHBIC JECUCTBHUS.

B pesynprate mpumenenus merononorun SADT crpourtcst MOAETh ¢ YETKO
cOpPMYyIUPOBAHHON LEJIBI0 U €JUHOM TOUKOM 3peHus, KOTopas COCTOMT M3 Aua-
rpamMM, (parMeHTOB TEKCTOB W TJIOCCApHs, HMEIOMNX CCHUIKH APYT Ha Apyra. na-
TpaMMBbI — TJTaBHBIE KOMIIOHEHTBI MOJICTIH, BCe (DYHKIUU U UHTEp(EHCH Ha HUX MpeI-
CTaBJICHBI KaK OJIOKHM U Ayru. Mexay pa3paboTuukaMu CYHIECTBYET NPAaBUJIO HAIU-
CaHMA JuarpaMM: Bce (DyHKIUH JOJDKHBI HIMEHOBATHCS TJIAr0JIOM WM OTIJIarOJIbHBIM
CYILLIECTBUTENbHBIM, CTPEIKH — CYIIECTBUTENbHBIM.

Bce Hambonee pacnpocTpaHEHHbIE METOJOJOTMU CTPYKTYpHOTO MOJXO0Ja
0a3upyIoTCs Ha psAe OOIIMX MPUHINIOB: «pa3leiisii M BIACTBYID — PEIICHUE CIIOXK-
HBIX TpoOJIeM IyTeM HX pa30MEeHHs Ha MHOJKECTBO MEHBIIMX HE3aBHCHMBIX 3alad,
JETKUX JUIS MOHUMAHUS U PEIIeHUs; UepPapXUUECcKoe YNOpSAOUUBAHUE — OpraHu3a-
ST COCTABHBIX YacTel MpoOIeMbl B HepapXUIecKre IPEBOBUAHBIE CTPYKTYPHI C J0-
0aBJIeHHEM HOBBIX JIeTajell Ha KaXJOM YpOBHE; aOCTparupoBaHHE — BEIIEIICHHUE CY-
IIECTBEHHBIX ACHEKTOB CHUCTEMbI U OTBIICUEHHE OT HECYIIECTBEHHBIX; (popmanuzanus
— CTPOTHM METOIUUYECKHH MOAXOA K PELICHUIO NMPOOJIEMBI; HEIPOTHBOPEUUBOCTh —
000CHOBAaHHOCThH M COTJIACOBAHHOCTH AJIEMEHTOB; CTPYKTYPHPOBaHHE JTaHHBIX, KOTO-
PBIE JOJDKHEI OBITh CTPYKTYPUPOBAHBI U HEPAPXHMUCCKH OPTaHH30BAHEL.

Jna nmydniero MOHMMAaHWS W OCMBICIEHUS WAel Qopmanuzanuu OusHec-
IPOIIECCOB PACCMOTPUM (DYHKITHOHATIBHYIO MOZETh OPTaHHU3AINH JIESTEIBHOCTH JIeC-
HOTO XO34KCTBA.

OcHOBHBIE IIeTH Pa3pabOTKU (PYHKIMOHAIBHON MOJIENHU MPOIIECCOB JIECHOTO
xo03scTBa [2]:

1. IIpencraBiieHne NPOLIECCOB U MPUHATHIX B HUX TEXHOJIOTHM B BUJE Uepap-
XHMU AUarpaMM, 00ecTIeYNBaAIOIINX HATJIAAHOCTh U MOJTHOTY UX OTOOPaKECHUSL.

2. OmnpeneneHue MOpsIKa U TIOCIEAOBATEIFHOCTH OCYIIECTBIICHUS Hes-
TEJIBbHOCTH.

3. OtcnexuBaHie B3aUMOCBSI3€H MEXAY Pa3IUUHBIMU MPOLIECCAMU.

4. YnopspounBaHue HH(GOPMAIIOHHBIX TOTOKOB BHYTPH MPEIANPUITHUS JeC-
HOTO XO34HCTBA.

Kaxk cka3zano BeIie, hopManu3aiys MponeccoB HAuYMHACTCS CBEPXY M Npe.-
CTaBIsIeT OOOOIICHHBINA B3I HA HEOOXOAMMBIE JJISI IESTEIBHOCTH PECYpChl U KO-
HeuHbIH pe3ynbrar (puc. 1). Takas auarpamMma Ha3pIBaeTCS KOHTEKCTHOM.

OOBeKTOM BeJeHHs JIECHOTO X034iCTBa ABIsAeTcs JecHoi Gona. TpyaHo ox-
HO3HAYHO OMPENEIUTh MECTO JIECOYCTPOUCTBA B PyHKIIMOHANBHOM Moaenu. C oHOM
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Puc. 1. KortexctHas JAuarpaMma opraHu3anuu 1nmpoueccoB JCCHOTO XO03SHCTBa

CTOPOHBI, 3TO YaCTh JIECHOTO XO3S5CTBa, HO B TO K€ BpeMsl OHO MEPBUYHO U BCE Jie-
COXO3SHCTBEHHBIC MEPOIIPHSTHS MOTYT OBITh OCYIIECTBICHEI TOIBKO Ha OCHOBE Jie-
COYCTPOUTENBHOTO MpoekTa. [loaToMy Ha auarpamme JIECOYCTPOMCTBY OTBEIEHA
POJIb «ITyCKOBOW KHOMKW». Takas MoJellb COOTBETCTBYET MEPUOINIECKOMY JIECOYCT-
poiicTBy. Marepuaibl MPONLIOro (TOYHEE MOCIEIHET0) JIECOYCTPONUCTBA SBIISIOTCS
BXOJISIIMM UH(POPMALIMOHHBIM ITOTOKOM.

[Ipu HEnpepBIBHOM JIECOYCTPONUCTBE B POJIM MPOILIOTO JISCOYCTPOWCTBA BbI-
cTymaeT 0a30BOC C BHECCHHBIMH B PE3yJbTaTe TEKYIIMX WHBEHTApU3aIlMi H3MEHe-
HUSAMH. TeKyIIuM HHBEHTapU3aIMsIM Ha TUarpaMMe OTBOAUTCS MECTO YIPABIISIONINX
3JIEMEHTOB.

Hﬂﬂ 60Hee TOYHOT'O NMOHUMAaHHWA UMEH IOTOKOB CYHICCTBYET BO3MOXKHOCTDH
WX OITMCaHUs, a B JaNbHEHIIeM (OPMUPOBAHUS U3 3TOTO OMUCAHHS OTYETOB — TIIOC-
capus HaJmMuced K cTpeskaM Mo Bcei Moaenu win ee yactu (1adia. 1). OcHoBHBIE pe-
3yJIBTaThl JIECOXO3SICTBEHHOW AEATENILHOCTH: pa3pellieHre Ha TMOJb30BaHHUE JIECOM,
BOCCTaHOBIICHHEIEC JIECHBIE PECYpPCHI, THPAXX IUIAHIIETOB, TUIAHOB JIECOHACAXICHH,
CXeM, TaKCAallMOHHBIX ONMHCAHWM, JecHOW (oHHA, 00yCTpOEHHBIN MOA YeloBevYecKHue
HYXABl (peKpeallMoHHbIE, BOJIOOXPAHHBIE, PECYpCO3AMUTHBIE U T.A., YYACTKH MOJ
OXOTHHUYBU HYXKABI U IJIA TIPOYCTO HO60‘IHOFO TMOJIb30BaHUA, a TaK)KE YHYaCTKHU, OTBEC-
JIEHHbIE 110J] Hay4Hble HccieqoBaHus). Bes paboTa 10MKHA MPOBOAUTHCS KBaTU(U-
OUPOBAHHBIMU CHEUAIMCTAMU Ha OCHOBAHHU CIICHHUAIU3UPOBAHHBIX HOPMATHUBHBIX
JOKYMCEHTOB IIPpH IMOMOIIU CHEIUAJIBHBIX UHCTPYMEHTOB.

OnHoli u3 HauboJiee BaXXHBIX ocobenHocTe MeTtomonoruu SADT saBisercs
MOCTENICHHOE BBEJICHHUE BCe OONBIIMX YPOBHEU JIETAU3aIlMK TI0 MEepE CO3JIaHMs aHua-
rpaMM, OTOOpaKAIIUX MOJAENb. Tak, CIEAYIoNeld 3a KOHTEKCTHOH TuarpaMMoit
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Tabnuna 1

IloToku AaHHBIX B (PYHKUHMOHAIBHOM MOJeJH
«Opranu3zanus NpoLeccoB JeCHOro X03siiicTBay

IToTok

OmnpeneneHne

BoccranoBnennsie
JIECHBIE PECYPCHI

Koppektuposka riaHa
JlecHoli Goux

Marepuansl 1ecoycT-
poiicTBa

Hayunblie ocHOBBI
JIECOTIOTb30BAHIS

1 JIECHOTO XO3SHCTBa

OO0yCTpOCHHBII JIECHOM
¢doux

HopmaruBHas 1okyMeH-
Tanust

[lepconan

I1nan necomnoyib30BaHUs
U JIECOXO35UCTBEHHOM
NIeITEILHOCTH

ToAroToBIICHHBIE
K paboTe CHUMKH

Pasperenue Ha mosb30-
BaHHe Jieca (JIUIEH3HUs)

Pe3yHLTaTBI U3y4YCHUA Ma-
TEPUAJIOB

CHHCOK HAIMYHOTO
COCTaBa dKCIEIUIII

Crucok coctaa chop-
MHUPOBaHHOH MapTHH

CHUMKH

JlecHsie PECYPChBI, KOTOPBIE OBLIIM BOCCTAHOBJICHBI.

BHecenHble U3MEHEHHS B IUIaH JIECOMOJB30BAHMS U JIECOXO3IHCTBEH-
HOU JIeATENHHOCTH.

36MJ’II/I, 3aHATBIC JIECOM WM TIPEAHA3HAYCHHBIC Jid BbIpalllUBaHUST
JieCa, a TaKxKe )11 BEACHUSA JICCHOT'O XO03SHCTBA.

INosicHuTenbHas 3aMUCcKa K MPOEKTY OpraHU3aIMU U BEICHHS JICCHOTO
XO3SHCTBA; BEZOMOCTH IPOSKTUPYEMBIX MEPOIPHUITHIH;
TaKCAI[MOHHBIEC ONMCAHNS;, IUIAHIIETH; IUIAHBI IECHHYECTBA U T.1.

JlocTIKeHUsI TeCHON HayKH, TIO3BOJISIONIIE HAyYHO 000CHOBAHO BeC-
TH JIECHOE XO3SHCTBO.

JlecHoii oHL, B KOTOPOM MTPOU3BEICHO JECOYCTPOHCTBO.

JIist opraHu3aliy JIecOoyCTPOUTENBHBIX paboT — 00sI3aTeIbHBIC TEXHH-
YeCKHe WHCTPYKIHH W TMPaBUIA IPOM3BOJACTBA JECOYCTPOUTEIBHBIX
paboT, KOTOPBIE OIPEIENIAIOT OPTaHU3AIUIO M TEXHUKY JIECOYCTPOMCT-
Ba M COCTaBJISAIOTCS (heJepalbHBIMU OpraHaMH JICCHOTO XO35#CTBa, a
TAKKE MaTepHalbl PE3yJIbTATOB JIECOXO3IHCTBEHHOM JESTENLHOCTH 3a
npomeamune roapl, IJId JJECOBOCCTAHOBJICHHUSA — HOPMAaTHUBBI JIECHOT'O
U IPUPOJIOOXPAHHOTO 3aKOHOATENIBCTBA, JIECHON KOJEKC; JUIs pery-
JUPOBAHUS MOJNB30BAaHUEM Jieca — MpaBHiIa 3arOTOBKH JPEBECHHBI,
MpaBHa MOJACOYKH B JiecaX, MpaBUiia MPOBEACHUs MPOYEro JIECOo-
MOJIB30BAHMUS; ISl OXPAHBI JIECOB — MPABUIIA OXPAHBI U 3aIUTHI JIeCa.

NnxeHepsl 1 paboune, yyacTBYIOLIME B NOATOTOBKE U BBHINOJIHEHUH
paboT 10 BEAEHHMIO JIECHOTO XO3SHCTBA.

IInan BeneHNs IECHOTO XO3SKCTBA HA MEPUOA 10 CIEAYIOUIEro JIeco-
ycTpoiicTBa (pPEBU3NOHHBII EPUOLT).

CHI/IMKI/I, MPOBEPECHHLIC HA Ka4Y€CTBO U COOTBETCTBUC 3a/laHHIO, pac-
NPEACIICHHBIC IO TaKCaAllUOHHBIM y4YaCTKaM, ¢ HAHECCHHBIMU XOJOBbI-
MU JIMHHUSAMH, C KOHTYPHBIM )IGHJI/I(prBaHI/IeM, C pacrio3HaHHbBIMU H
3aKPCIIJICHHBIMU Ha CHUMKE I'paHUllaMU BbICJIOB.

B 3aBHCHMOCTH OT BHJa MOJIb30BAHUS JIECA BBIJIAETCS COOTBETCTBYIO-
1iee pa3penieHue.

PesynbTar aHanm3a MaTepuanoB JIECOYCTPOICTBA MPOIILTBIX JIET.
CHHCOK HAJIMYHOTO COCTaBa SKCIIEIUIINM.

CocTtaB mapTuii AJ1s1 IPOBEICHUS TOJIEBBIX PadoT.

CHUMKH CO CPOKOM JaBHOCTH B OOBEKTaX WHTEHCHBHOTO BEICHUS
JIECHOT'O XO3SHCTBA U JIECOIMOJIb30BaHUs — 3 TOa, B 00BEKTaxX C IKC-
TEHCHBHBIM BEJICHHEM JICCHOTO X03siCcTBa — He OoJiee 5 jer.
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IIpooonncenue mabn. 1

ITotok

Omnpenenenue

Tupaxx nIaHILIETOB,
TUTAHOB JIECOHACAXICHUH,
CXeM, TaKCAIIMOHHBIX
OmHCaHUI

YcnoBus, IpH KOTOPBIX
OyIyT BBIIOJIHSATHCS
paboTEI

YyacTku nocie pyoox
IJIABHOTO TOJIB30BAHUS

Pexpeanust u npyrue
M0JIC3HbIC CBOUCTBA Jleca

VdacTku moJi OXOTHHYBH
HYKIbI U JJI1 TPOYETO
MOOOYHOT0 TOJIH30BAHMS

OCHOBHbBIE JTOKYMEHTBI, KOTOpPBIE PACKPBIBAIOT MOAPOOHYIO MOBBI-
JETbHYIO TaKCAIL[MOHHYIO U XO3IUCTBEHHYIO XapaKTEPHCTHUKY JIECHOTO
¢doHma.

VYcnoBus, mpH KOTOPBIX OyIyT BBIONHATHECS PabOTHI JIS pacdera
CMETHI U IOTOBOpa Ha MPOU3BOACTBO padoT.

BripyOku — He TOKPBITHIE JIECOM 3€MIIH; MECTa, Ha KOTOPBIX JIEC CBE-
JIeH B pe3ynbTaTe MpoBeAeHNs pyOOK Jieca, a MOJIOA0€ TIOKOIEHHE eIl
HE COMKHYJIOCh KPOHAMH.

BonooxpaHHSBIi J1ec — J1ec, pacTylnii y ICTOKOB PeK U pydbeB, o Oe-
peram BOJOEMOB U BOJOTOKOB, a TaKKe 3aHMMAIOIIUM Te MecTa Ha
BOZ0OCOOpax, KOTOPBIE ONpENENA0T BOAHOCTh OacceiiHa. Bomooxpan-
HBIE JIeca PETYJNUPYIOT BOJHBINA CTOK, 3alUIIAIOT BOJAOEM OT 3amie-
HUS, TOJIMBIBA OEPEroB U T.J.  3aIIUTHBIN JIeC — ECTECTBEHHAS MU
MoCa)KeHHasl APEBECHO-KYCTapPHUKOBAs PACTUTENBHOCTh, COXpaHsieMast
WU KyTbTHBUpPYeMas B IENAX CO3IaHHs OJaronpHUATHOX MPHPOAHOI
cpenmsl Uil JKU3HHU JIIOAEH; PETyNIupOBaHMS BOIHOTO PEXHMA;
TIpeAyTIPEXKICHIS SPO3KH MOUB; CO3MAHMS yCIOBHH AT JKU3HU LCH-
HBIX XMBOTHBIX; 3aIIUTHl TEXHUYECKHX M CTPOUTEIBHBIX 00BEKTOB OT
3aHOCA CHETOM, ECKOM, TBUIBIO U T.1. Ilone3amuTHelil nec — ecTecT-
BCHHBIC UJIN IMOCAXKEHHBIC YYaCTKH JICCHOM PacTUTEIIBHOCTHU, IPEaHA-
3HAYCHHBIC IJI1 CO3daHUA 6HaFOHpI/I$[THl>IX MHUKPOKIMMATHYECKUX YC-
JIOBUM pa3BUTHS KYJbTYPHBIX PAaCT€HUH M 3alllUThl MOJEH OT 3pO3uH,
TIBIIBHBIX Oypb U T.II. PeKkpeanmoHHBIH JieC — eCTEeCTBEHHBIN WM TO-
CayKEHHBIH JIeC, HCIIOIb3YEMbIH JJIS OTJbIXa H CAHATOPHO-KYPOPTHOTO
nedeHns.  PecypcosammTHas TEpPUTOPHS — IPHPOIHAS OXpaHseMast
TEePPUTOPHSL, HA KOTOPOH B YCIOBUSIX YaCTHUHON OXpaHbl IPUPOAHBIX
KOMILJIEKCOB OT XO35IiICTBEHHBIX BMEIIATEILCTB JOCTUIAETCS pa3BUTUE
WIN OTHOCHUTEJIBHO TIOJIHOE COXPaHEHHE OJHOTO MM HECKONBKUX BH-
JIOB IIPUPOJHBIX PECYPCOB, MO3BOJIAIOIINX UX BOCIPOU3BOAUTH. CKIIO-
HO3AIIUTHBIN JIeC — eCTECTBEHHAs M MOCAKEHHAs JIECHAs PAaCTUTENb-
HOCTb, 3alUIIAIONIAas KPYThle CKJIOHBI OT pa3MbIBaHHS U JPYTHX BH-
JIOB 3pO3UH.  PBIO0OXpaHHBIH JIeC — eCTECTBEHHAs MM MOCAXKEHHAS
JecHash PacTUTENHHOCTh MO Oeperam BOJOEMOB, co3jaromas Oyaro-
TIPUSITHBIE YCIIOBUS JUIS )KM3HHU Y PAa3MHOXKSHUS LIEHHBIX BHIOB PHIO.

YyacTku 11 cbopa sAron, Tpu0oB, MacTbOBI CKOTa, cOOpa Mena, 100bI-
BaHUS Msca JIECHBIX 3Bepell W NTHII, MyITHUHBI, repa U T.1 OXOTHH-
YbH yTOIbS 1O 3aKOHOAATENBCTBY P® — Bce 3eMelbHBIC, JICCHBIE U
BOJIOTIOKPBITHIC TJIOMIAH, KOTOPBIE CITy’)KaT MECTOM OOMTaHHS JHKHX
3Bepeil U MTHUI] K MOTYT OBITh UCIIOJIH30BaHBI JIJISI BEJICHUS OXOTHUYbE-
ro XO35IMCTRA.

OyZeT muarpamma, OTOOpaXkarolasi OCHOBHBIC HAIPABIICHHS JCSATEIBHOCTH JIECHOTO
XO3SICTBA: OpraHM3alUs Tpollecca JECOYCTPOMCTBA, PeryIUpOBaHKE MOJIb30BAHHUEM
Jieca, JIECOBOCCTAHOBJICHNE U PyOKH yX0Jla, OXpaHa JIECOB OT MOXKapoB, BpeauTenei u
Oosesneii (puc. 2). Bce 3TH mojcucTeMbl B3aUMOICHCTBYIOT, ITepeaBas ocie10Ba-
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TEJBHO IPYr APYry HEoOXoauMyro HHGOPMAaLHI0 U OOBEKTHI IS MPOJOJDKCHHS pa-
00T MO BEOCHHIO JIECHOTO XO35icTBa. XapaKTEePHCTUKH BCEX MPOBOMMMBIX PadoT
TaKke GopMUpPYIOTCS B Itoccapuil (Tadu. 2).

Hanee xakias MoJCcHCTEMa MOJpa3/eNIAeTCsl HA OCHOBHBIC ATaIlbl IIPOBE/e-
Hus padot. Tak, MoACKCTEMa JECOYCTPOUTENIBHBIX paboT BKIIOYAET B ceOs MOATOTO-
BUTENbHBIE, MOJIEBBIE M KaMepallbHbIE 3Tallbl, a TaKkKe pabOoThl 10 OCYIIECTBICHHIO
KOHTPOJIS 32 BBITIOJTHEHUEM TIPOeKTa (puc. 3).

PerynupoBanue MONb30BaHUEM Jieca COCTOMT M3 PETYJIHPOBAHHS NPSIMBIM,
NOOOYHBIM, IPUPOAHBIM TOJIb30BaHUEM Jieca. JIeCOBbIpaIIMBaHKE OAPA3ACIACTCS Ha
JIECOBOCCTAHOBIICHUE, MIPOBE/ICHHE PyOOK yX0/1a U MOHUTOPHHIA y4acTKa, IEPeBOJI B
HOKPBITYIO JiecoM Iutomans. OXpaHa jieca B CBOIO OYepelb HOIpasIesseTcs] Ha KO-
JIOTHYECKYIO OLICHKY JIECOB, BBISBICHUE M OLICHKY PECYpCOB aBapHUHOM IPEBECHHBI,
OXpaHa JIECOB OT M0XKapoB, IPOBEJICHUE JIECONATOIIOTHYECKOT0 Ha/130pa.

Tabnuma 2
Ilepeyens padoT GyHKIMOHATIBLHONH MO/IEIH
«OpraHuzanus NpoLeccoB J1ecoX03sIiCTBEHHOI 1esITeTbHOCTI

Bup pabor Omnpenenenne

Opranmzanus npoueccoB | JlecHoe X034HCTBO — OTpaciib MaTe€pUaIbHOTO MPOU3BOACTBA, BKIIIO-

JIECHOTO XO3HCTBa YaroIasi U3y4eHue, yueT, BOCIPOU3BOACTBO, OXPaHy U 3alHUTy JIECOB,
PEryJIMpOBaHME UX HCIONB30BAaHMS I YIOBIETBOPEHHS MOTPEOHO-
CTell HaceNIeHNs B JIECHBIX pecypcax.

[IpoBenenue npeaBapu- OmnpeneneHyie BUIOBOTO COCTaBa HAaCaXI€HUS, TPAHUIL yYaCTKOB,
TENbHOU Iemn(pPOBKU TIPOKJIAZKA XOIOBBIX JTUHHUMH.

CHHMKOB

Opranusanus mporecca Komrutekc paboT 10 opraHu3aliiu JISCHOTo (OH/a, OMMUCAHUIO (TaKca-
JIECOYCTPOUTEIBHBIX [MH), YUYETy U U3YUYCHHIO JIECOB, pa3paboTKe MPOCKTOB BECHHS JIeC-
pabor HOTO XO035MCTBa Ha NepcneKTUBHBIN nepuo. [Ipu necoycrpoiictee

OTIPENENIIOTCS OCHOBHBIE MOJIOKEHHUS Haubomnee 3pPeKTUBHOTO HC-
MOJIb30BAHMS i BOCIIPOM3BOJICTBA JIECHBIX PECYPCOB YCTPAUBAEMOT0
00beKTa, BO3pACThI PyOOK, pacueTHbIE JIECOCEKH (ONTHMAbHAS HOpMa
€XKEroTHOU pyOKH Jieca), METOIbI U HEOOXOTUMbIC 00BEMBI pyOOK
yX071a, JJeCOBOCCTAaHOBHUTEIBHBIX U Ap. paboT. basoBoe necoyctpoiict-
BO MOBTOPSIETCS B X03s1iicTBeHHOM eaunule yepe3 10—15 ner. Henpe-
PBIBHOE JIECOYCTPOWCTBO OCYIIECTBIISICTCS HA Y4acTKax, I/ie poBe-
JICHBI XO3SHCTBEHHbBIE MEPOTIPUATHS; HA yIaCTKAX, MTOIBEPTIIUXCS
CTUXUITHBIM WITH HHBIM BO3ACHCTBHSAM; HA y4acTKax, KOTOPBIE B yCTa-
HOBJIEHHOM TIOPSIIKE U3MEHIIH IOPUIHIECKHiA cTaTyC (TPYIINa JIECOB,
KaTeropusi 3aIlUIeHHOCTH).

Opranu3zanus noarotou- | [loaroroBurensHble pabOTHI BBIIOIHSIOTCA B TOA, NPEALNIECTBYIOMINN

TEJIBHBIX PaboT TOJly OCHOBHBIX TIOJIEBBIX PaloT.
V3y4eHne MartepuajoB VTo4HEeHHE rpaHul] yCTPaUBaeMOro 00bEKTa MyTeM HOJIHOro cOopa u
0 TePPUTOPHH TIIATENHFHOTO aHANIN3a IUIaHOBO-KapTorpaduiecknx JOKyMEHTOB

TIPEAKHET0 JICCOYCTPOUCTBA C U3MEHEHUSIMU K HUM; M3yYeHHE Cylle-
CTBYIOILIETO JICJICHUS JIECOB HA TPYIIIbI X KaTErOpUH 3alUILIEHHOCTH;
omnpeeneHne 00beMa HOBOM ChbeMKH IPaHHUI] U HHCTPYMEHTAIBHOTO
BOCCTAHOBJICHHSI 3aPOCIIUX I'PAHUIL; COCTABJIEHHE MPOEKTa KBapTalb-
HOH U BU3UPHOM ceTel.
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IIpooonxcenue mabn. 2

Bup pabor

Ornpenienenue

Brimonaenne aspo- u
KOCMHYECKOU ChEMKH

DopMupoBaHue MOJIEBBIX
napTui

[IpoBeneHue nojaeBbIX
pabor

IIpoBenenune kamepajibHbIX
pabor

Ocy1ecTBIeHNE KOHTPOJIS
32 MPOEKTOM

PerynupoBanue nons3osa-
HHEM Jieca

HeCOBpraHH/IBaHI/Ie

Oxpana J1ecoB

AnpocheMKa IPOBOJNUTHCS CIIEIHATN3HPOBAHHBIMH 10 [Pa3AeICHAIMHA
JlenapTaMeHTa BO3AyIIHOr0 TpaHCIopTa MUHKUCTEpCTBA TPAaHCIIOPTA U
JPYTUMH OpraHU3alMAMM, UMEIOLIMMU JIMIEH3UI0 HA IPOU3BOJICTBO
a3po(OTOCHEMKH, IO JOrOBOPAM C TOCYAAPCTBEHHBIMU JECOYCTPOU-
TEJIBHBIMU TPEIIPUATHAMH. A3pO(pOTOCHEMKY CIIEIyeT IIPOBOIUTH 3a
2 roja 10 OCHOBHBIX IOJICBBIX JECOYCTPOUTENbHBIX pabor. Ilepen
3aKJIFOYEHHEM J0T0BOpa Ha a3po()OTOCHEMKY JIECOYCTPOUTEINH BBISB-
JSIOT BO3MOXKHOCTH HCIIONIB30BaHUSL MaTepUaloB a’po(OTOCHEMKH
JIPYTHX BEIOMCTB (3€MIICyCTpOHCTBA, reosioropassenku u mp.). Ecim
TaKue MaTepUaibl UMEIOTCS U yJOBICTBOPSIOT TEXHHUUECKUX YCIIOBH-
SIM, TO OHH TIPHOOPETAIOTCS JIECOYCTPOUTEISIMU, M HOBasi a3podoTo-
ChEMKa Ha ITUX YacCTAX TEPPUTOPHH YCTPAHBAaeMOro 00ObEKTa He Ipo-
n3BoanThCs. [Ipu HEOOXOAMMOCTH MIPOBEACHHS PAOOT C MPUMEHEHUEM
MaTepHanoB KOCMHUYECKHX CBEMOK TOCYIAapCTBEHHBIE JIECOYCTPOH-
TeNbHbIE MPEANPHUATHS 3aKII0YAIOT JOrOBOp Ha UX MOIyUYeHHUE C Opra-
Hmanuimu OenepansHoi Ciyk0bI reoe3u U KapTorpadum.

BrisiBIicHHE BO3MOXKHOCTEH HaiiMa paboueii CHITbl HeMOCPEICTBEHHO B
paiioHe paboT U yCTaHOBJICHUE HEOOXOJUMOTO YHCIa pabouuX; BBISB-
JICHHE BOIPOCOB HaiiMa >KWIIbS U1 paOOTHUKOB SKCIEIUINH, CHAO-
JKEHHE UX MTPOJAOBOIBCTBHEM.

Bo Bpewmst noneBbIX pabOT MPOU3BOJUTCS TaKCALUS, T.€. IOYYaCTKOBOE
oIMcaHue JecoB. [IpH 3TOM ¢ MOMOLIBIO CIELUATbHbIX JeCOTaKCallu-
OHHBIX IPHOOPOB ONpEAEIAeTCs MOPOJHBIN COCTAB IPEBOCTOEB, BO3-
pacT, CpellHue BBICOTA U AUAMETP IEPEeBbEB, 3aIac CHIPOPACTYIIETrO
CYXOCTOHHOTO Jieca Ha | Ta, TOBAPHOCTh U JIp. XapaKTEPHCTUKH Jieca.
JlaHHBIC TaKcallK KaKIOTO JIECHOIO y4acTKa BHOCSATCS B CTaHAAPT-
HBIe KapTOYKHU TaKCaIUH.

B mpornecce kamepanbHBIX padOT MPOU3BOAUTECS 00pabOTKa U aHAIIU3
PEe3yJIbTaTOB MOJIEBBIX PaboT.

COop M aHaIM3 CBEAEHHH O BBIIOJHEHHBIX 32 MCTEKIIUI PEeBU3MOH-
HBII epuos paboTrax.

BaxHoit 3a1aueii kak JECHOTO, TAK M OXOTHUYLETO XO3SCTBA SBIISCT-
Cd MpaBUJIBHOC perHI/IpOBaHI/Ie YUCJICHHOCTU MPOMBICIOBBIX XHWBOT-
HBIX B JIECY B pacuere Ha eMHuIly mioniaau. [Tlo6oyHoe nosip30BaHne
JIECOM [IOJDKHO MPOBOJHUTHCS Ha OCHOBE MPABUIBHOTO COYETAHHS
NPUHIAIIOB MHOTOLIEJIEBOrO JIECHOTO XO35HCTBa ¢ TPeOOBaHUAMH pa-
3YMHOU CIIENUAIN3AIMU OTAEIbHBIX €r0 y4acTKOB.
JlecoBOCCTaHOBIICHHE TPHUMEHSIETCS Ui 0OPa30BaHMsl HOBBIX JIECHBIX
TUIOIIA/ICH MM YIyYIICHUS COCTaBa IPEBECHBIX MOpoJ. BaxHoe 3Ha-
yeHne npugaetcs 3)(GHEeKTUBHOMY HCIONB30BAaHUIO €CTECTBEHHBIX BO-
306HOBI/IT6J'II>HI>IX CUJI MPUPOABI l'[yTeM NPUMEHCHUA COOTBeTCTBy}O—
X CHUCTEM PYyOOK, COXPAaHEHUs IPH JIECO3ar0TOBKAaX MOJIOAOTO II0-
KoJleHHs (IOAPOCTa), YTO OOECIeYnBaeT €CTECTBEHHOE BO300HOBIIE-
HHeE Jieca Ha 3HAYMTENbHBIX TUTOIIAISX.

Bxirouaer: a) obecrieueHre OXpaHbl JIECOB HOPMATHBHOM 6a3oi, or-
penenseMoil ecHON MOIMTHKOM CTpaHBI, YCTaHABIMBAEMOHN JIECHBIM
3aKOHOJIATEIILCTBOM; 0) TEXHHYECKHE MEPOINPHUSTHS, HANPABJICHHbBIE
Ha COXpaHEHHE JIECOB OT JIECHBIX MOXKapoB, BpenuTesei u OoJe3Hel;
B) JIECTBHUE JIECHOU OXPAHbI, MOPSIOK ¥ TPABUIIA TIPUMEHEHUS TPABO-
BBIX HOPM, HAIpaBJICHHBIX HA COEPEXCHNUE JIECOB.
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Puc. 4. Pa30uBKa NOATOTOBUTEIBHBIX PA0OT JIECOYCTPOMCTBA Ha MPOLIECCHI

Crenyrolmuii ypoBeHb JEKOMIIO3UIMM — Pa30MBKa ATAIlOB Ha MPOLECCHI, KO-
TOpBIE B CBOIO ouepellb OyIyT ACIUTHCS Ha MPOLEAYPhI, U TaK Aaiee A0 TpedyemMoro
YPOBHSI BIIOXKEHHOCTH. Hanprmep, opraHu3aiiusi oAroTOBUTEIbHBIX paboT MO JIeco-
YCTPOMCTBY BKJIIOYACT CIEIYIONIME MPOIECChl: M3YYCHUE MATEPHUAIOB IO TEPPUTO-
PHH, BBITOJHEHUE a9P0- U KOCMHUYECKON ChEMKH, COCTABIICHHE CMETHI U JIOTOBOPa HA
MPOU3BOJCTBO pabOT, MPOBEACHUE MPEABAPUTEIILHON ACITHUPPOBKA CHHUMKOB, (op-
MHUpPOBaHUE TOJIEBBIX HapTuil (puc. 4). [IpemnoxenHas MOAEIb B IEIIOM MPEACTABIIS-
eT co0oll B3aMMOYBS3aHHBIE IIPOLIECCHI JECHOTO XO3SHCTBA M HATJIIHO JIEMOHCTPH-

pyeT HHPOPMAIOHHEIE TOTOKH MEXKTy HUMH.
CIIMCOK JIMTEPATYPHI

1. Benopos A.M. CASE-texnonornu. CoBpeMeHHbIE METOIBI M CPEACTBA IIPOSKTHPOBA-
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HOTO HCIIOJIb30BaHUS JIECHBIX HH()OPMAIIOHHBIX PECYPCOB C IPHUMEHEHHEM COBPEMEHHBIX TEXHO-
JIOTHUH.
ATTY
ApXaHrenbcKas JecOyCTPOUTENbHAS SKCIICANLINS

JlenapTaMeHT aIMUHHCTpaLMH ApPXaHTeIbCKOIl 00IacTH
IToctynuna 16.02.04.

A.T. Gurjev, L.V. Abramova, S.V. Torkhov, D.V. Trubin
Functional Modelling of Forestry

Functional modeling is offered for use to realize sustainable, non-exhaustible,
high-efficient forestry.



	ТИТУЛ_1
	ТИТУЛ_2
	Содер.рус.
	Содер.англ.
	007
	015
	020
	025
	032
	039
	046
	054
	061
	067
	077
	082
	086
	092
	100
	103
	111
	117
	120
	125
	135

