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YBAKAEMBIE KOJUVIET'A!

MexayHaponHbIH  €Bpa3sMMCKUK  cUMIIO3UyM  «JlepeBooOpaboTKa: TEXHOJOTHH,
o0opynoBanue, MeHelKMeHT XXI Beka» opraHuszyercs M IOpOBOAMUTCA Y PalbCKUM
roCy/IapCTBEHHBIM JIECOTEXHUUYECKUM YHHUBEPCUTETOM YXKE YEThIPHAIIATHINA IOl U SBISETCS
KJIFOUEBBIM MEpOIIpHUATHEM KOHrpeccHo yactu BeicTaBku LESPROM-URAL Professional.

B Hacrosiiiee Bpemsi IpaBUTENBCTBO YAeNseT 0c000€ BHUMAaHUE MPHUKJIAJHON Hayke U
KOMMEPIMAIN3AMM HAY4YHbIX pPa3paboTOK, dYTO yTBEepKAeHO B CTpaTeruu Hay4dHO-
TexHoJoruueckoro pasputus Poccuiickoit denepanuu u HanmoHanbHBIX MpoeKTax, KOTOPbIE
HampaBJeHbl Ha OO0OECIeYeHHe MPOPHIBHOIO HAYYHO-TEXHOJOTMYECKOTO W  COLMAIIBHO-
SKOHOMMYECKOTO pa3BuUTUsi Poccuu, MOBBINIEHHS YPOBHS >KU3HH, CO3JaHUS YCIOBHHM U
BO3MOXKHOCTEM JUIsl caMOpeaIn3allii U pacKpbITUs TaJlaHTa KaXJ10T0 YEJI0BEKa.

Bo Bpems paboTbl cuMIo3mymMa y4€HbIE M CHEIHAIUCTBl U3 PA3IMYHBIX HAYYHBIX,
0o0pa30BaTeNbHbIX M  IPOU3BOJACTBEHHBIX  OpraHM3alMil  pacCMaTpPUBAIOT  BOIPOCHI
COBEpIICHCTBOBAHUSA TEXHUKM M TEXHOJOTMU JIECOMPOMBIIUIEHHOTO KOMIUIEKCa OT
MOJIyUYEHUSI KPYIJIBIX JIECOMATEPUAJIOB JI0 T'OTOBBIX M3Aenuil. CeroaHs CHMIIO3UYM CTall
LEHTPOM, BOKPYI KOTOPOrO0 OOBEIWHWINCH pa3UYHbIE MPE3CHTAIIMOHHBIE M JIEJIOBbBIE
MEPONPUSITHUSI €KEroJHOr0 EBpo-A3MaTCKOro JECONPOMBILUIEHHOTO (opymMa B paMmKax
otpacneBbix BbicTaBOK GRAND EXPO-URAL: LESPROM-URAL, «3KCIIOMEBEJIb-
YPAJI», AQUAPROM-URAL, «YTUJIN3 AL S».

EBpo-Asuarckuii ¢opym — 5TO IMUomiaaka Juisi MmpodeccrnoHalbHOTO OOLIEHUs |
00CYXJI€HUSI BaXXHBIX MPOOJIEM B Pa3IMYHBIX OTPACIAX JIECOIPOMBIIUIEHHOIO KOMILIEKCA.
Yuyactue B pabote dopyma 00ydaromuxcs, aCIUPAHTOB U MOJIOJBIX YYEHBIX CIOCOOCTBYET
COXPaHEHMI0, BOCIPOM3BOJACTBY M DPA3BUTUI0 HMHTEJUIEKTYalbHOIO U HHXKEHEPHOIO
noteHuuana. HacellmenHas nporpamma (opyMa IMO3BOJSET Y4YaCTHHUKAM MEPOIPUSTHI
HaJIaUTh JI€JIOBbIE KOHTAKTHI U MPOJAEMOHCTPUPOBATH CBOH JIOCTHIKEHUS.

OT wumMeHM VYpalbCKOrO TIOCYJapCTBEHHOIO JIECOTEXHUYECKOTO0 YHUBEPCUTETa
IPUBETCTBYI0 BceX ydacTHUKOB XIV MexayHapogHOro eBpa3Hiickoro CHMIIO3MyMa
«JlepeBooOpaboTka: TexHosoruu, obopynoBanue, MeHe[kMeHT XXI Bekay». JKemato BceM
IJIOJJOTBOPHOM pabOThI, pe3yJbTaTUBHBIX JEJIOBBIX KOHTAKTOB M OTJIMYHOTO HaCTpOeHust!

L e

Bpuo pexmopa YIJITY E.II. [Inamonos




IOOEKTUBHOCTDb U KOHKYPEHTOCIIOCOBHOCTD
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OIIEHKA TEKYHIEI'O COCTOSHUA ITPOU3BOJACTBA OKOH
KAK OCHOBBI BEPEXJINBOI'O TIPOU3BOJCTBA
N IMOBBIINEHUSA ITPOU3BOJAUTEJIBHOCTHU TPY JA

ASSESSMENT OF THE CURRENT CONDITION OF THE PRODUCTION
OF WINDOWS AS A BASIS FOR CAREFULL PRODUCTION
AND IMPROVED PRODUCTION OF LABOR PRODUCTION

B pesyibmane U3y4eHusd u aHajiuszd mexnolocuvecKkoco npoyecca uzcomoeieHusl OKOH
no OaHHBIM OelCmeylowe20 NpeOnpusmus pewancs yemvlti psao 3aoad. H3zyuanuce
KOHCMPYKYUSL OKOH, PACX00 MAMEPUALO8 U NPUNYCKO8 HA 0OpabOmKy npu ux uzomosieHuu.
Paccuumvisanace  npouzeooumenvHocmes U 3a2py3Ka  Cyuwecmeayiouezo  000pyo008aHusl.
Paccmompenwvl pesicumvr u kawecmeo o006pabomku OepessiHHbIX Oemalieli OKOH, a maKice
NPUYUHBL NOSABNEHUS. OPAKA, Opeanu3ayus pabouux mecm u cooepacanue pabom. Boinoausics
aAHAUu3 CXemvl pasmeuieHus o6opydoeaHuﬂ 6 yexe u opeaHusayud mexHojal0cu4ecKoco
npoyecca 6 yearom [1, 2].

As a result of the study and analysis of the technological process of manufacturing
windows according to the data of the existing enterprise, a number of tasks were solved.
Studied the design of windows, the consumption of materials and allowances for processing in
their manufacture. Calculated performance and load of existing equipment. Modes and
quality of processing of wooden parts of windows, as well as the causes of marriage,
organization of jobs and maintenance of work. Analyzed the layout of equipment in the shop
and the organization of the technological process in general [1, 2].

Huszkass nmpou3BOAMTENBHOCTh TpPyZa OCTAeTCsl OJHHM M3 TJaBHBIX OapbepoB Jis
pasButus Poccuiickoit axoHoMuKHU. Bonee yuem aBykpaTHOe oTcTaBanue Poccuu B 3T0it chepe
ot ctpad EBpocoro3a pukcupyercs poccuiickoit 1 3apy0eKHON CTaTUCTUKOM.

Hevicteyer VYka3 IlIpesunenta Poccuiickoit @enepanuu  B.B. Ilytuna «O
HAI[MOHAJBHBIX LIEJIAX M CTPAaTErMUYecKUX 3ajadax pas3BuTHs Poccuiickoii Penepanuu Ha
nepuon a0 2024 roma». Ero mens — oOecmeyuTh pOCT MPOM3BOIUTENHHOCTH TpyJa Ha
CPEIHMX M KPYIHBIX MPEINPUATHSAX 0a30BBIX HECBIPHEBBIX OTpaciieil SKOHOMUKU HE HIKE
5 % k 2024 rony.

[Tpon3BOIUTENBEHOCTS TPY/AAa MU3MEPSETCS KOJIUYECTBOM IMPOAYKLMH, BHIpAOOTaHHOH B
€MHMILY BPEMEHHU, WM KOJIMYECTBOM pabodero BpeMeHH, 3aTPayeHHBIM Ha MPOU3BOJICTBO
enuHunbl npoaykuuu. Ilox npouzeooumenvnocmvro mpyoa TOHUMAETCS TOT MOJE3HBIN
3¢ ¢deKT, KOTOpbIM mModydaeT oOIIEeCTBO B pe3ylbTarTe OMNpEIeNIEHHbIX TpyHo3arpar.
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[ToBbrmienre npousBoauTenbHOCTH Tpyna K. Mapkc Ha3Bajm BCeOOMMM SKOHOMHUYECKHUM
3akoHOM, a B.M. JleHWH cuuTan NpPOM3BOIUTEIBHOCTH TPYyAa CaMbIM BaKHBIM, CaMbIM
[JIaBHBIM /17151 TOO€Abl HOBOT'O 00IIEeCTBEHHOTO cTpost [1].

VYBenuyeHue BHIPAOOTKH WM CHIDKCHHE TPYAOEMKOCTH MOXKET OBITh JOCTUTHYTO
pa3iauuHbiMH  crioco6amu. OcHOBHbIE (AKTOpBI pOCTa MPOU3BOJUTENILHOCTH MOXHO
pa3enuTh Ha TPH TPYIIIIHL.

Ilepsas epynna BkItouaeT (pakTOPhl, CBSI3aHHBIE C MOBBILICHUEM TEXHUYECKOTO YPOBHS
IIPOU3BOJICTBA, TAKUE KaK:

1. Mexanu3anus U aBTOMaTU3alKs IPOU3BOJICTBA.

2. BHenpeHre HOBBIX BHJIOB 00OPY/IOBaHMS U HOBBIX TEXHOJOTHUECKUX MPOIIECCOB.

3. CoBepiIeHCTBOBaHHE TEXHOJOTMM Ha 0a3ze JAeWCTBYIOIIEr0 000pYIOBaHUS
(TMnu3anys, yHu(UKanWs, HOpMalu3alys M CTAaHAApPTU3ALUs W3JACIUH M UX DIIEMEHTOB,
MPUMEHEHHE BBICOKOIIPOU3BOIUTENILHON OCHACTKY U JIp.).

4. MoepHU3aIus ICHCTBYIOIIET0 000PYI0BaHHUS.

5. [ToBbImIeHNE PEKUMOB PabOTHI 00OPYAOBAHUSI.

6. O0ecnieueHne HaIGKHOCTH, JOJTOBEYHOCTH U 0€30I1aCHOCTH 00OPYIOBaHUSI.

7. IlpuMeHeHre HOBBIX MaTEPHAJIOB, YIYUIIEHHE Ka4eCTBA UCXOIHOTO ChIPbSI.

8. CoBepuieHCTBOBaHNE KOHCTPYKIIMIA W3/IENINI U OBBIIIEHUE UX KauyeCcTBa.

9. MexaHuzanust TSXKENbIX U TPYIOEMKUX padoT.

10. [ToBpIIeHNE TEXHUYECKOTO YPOBHS TPOM3BOJICTBA SIBIISICTCSI OCHOBHBIM PELIAOIINM
bakTOpoM pocTa MPOU3BOAUTEINBHOCTH TPY/IA.

3HaynTenbHbI d(dekT HalOIromaeTcss NMpH MEXaHW3alWW BCIOMOTATEIbHBIX padoT
(paxTuueckue 3arpaThl Tpylna padoyux MO OOCTYKHUBAHUIO MPOU3BOACTBA COCTABISIOT
30—-35 % Bcex Tpymo3arpar).

Bmopyto epynny cocTaBisioT GakTOphl pocTa MPOU3BOIUTEIILHOCTH TPY/A, CBSI3aHHBIE C
yIy4YIIEHHEM OpTraHM3aluu TPYAd, MPOM3BOJACTBA M ympasieHus. K 3ToH rpymnme MoKHO
OTHECTH:

1. Cneumnanuzaiuio npon3BOICTBA.

2. Criennanu3anuio o0opy10BaHUS U pabOYMX MECT.

3. LleHTpanu3anuio 1 Cenrain3ainio BCIOMOTaTeIbHOTO IPOU3BOJICTBA.

4. Co3faHue ¥ BHEAPEHHE PALlMOHATIbHBIX HOPMATUBOB 00CITYKUBaHMUS.

5. BHenpeHune panoHabHBIX IPUEMOB M METOJIOB TPY/Ia.

6. PaunonanbHylo opraHuzanuio paboumx MECT M HMX MaTepUalbHO-TEXHHUYECKOTO
00CITy)KMBaHUS.

7. CoBepIlIEHCTBOBAaHUE CUCTEMbI HOPMUPOBAHMS U OILJIAThI TPY/a.

8. CokparlieHue He IPOU3BOJICTBEHHBIX MOTEPh PabOYero BPeMEHU.

9. CoBeplIeHCTBOBaHHWE CTPYKTYphl W METOJOB IUIAHHPOBAHUS W MaTepHAILHO-
TEXHUYECKOTO CHAOKEHMS.

10. Panmonanm3zaruio 1 Mexanu3zaiuto Tpyaa UTP u cnyxammx.

11. CoBepiieHcTBOBaHUE (POPM MOPAIBHOTO U MAaTEPHAIBHOIO CTUMYIHMPOBAHUS.

12. VnyuynieHue opraHM3anuy KOHTPOJS KadecTBa MPOIYKIMH, CHIKEHHE TOTEPh OT
Opaxa.

Tpemvsa cpynna (GakTOpoB — OTO OTHOCHTEIBHOE YMEHBIIEHHE YHCIEHHOCTH
paloTarouMx B CBSI3U C yBEJIMYEHHEM OObeMa MPOU3BOJICTBA, MOBBIIICHHE KBATU(PHUKAIUN
paboTaronux, pa3BUTHE COPEBHOBAHUS padOTAOLIUX U T. II.

Kak u3BecTHO, LeNnb AeSITEIbHOCTH JHOO0r0 MPOMBIIIIEHHOTO MPEANPUATUS — BBITYCK
NPOAYKIMH TpeOyeMoro KadecTBa B 3aJaHHOM OOBEME M acCOPTHUMEHTE, MO3TOMY Iepen
UCCIIEIOBATEsIMM  CTaBWJIACh 1I€7b  BBIOJHHUTH aHAJIU3 TEXHOJOIMYECKOro mpoliecca
u3rotoByeHus okoHHbIX 0110k0B Ha OO0 I1K «Jleccrpoitmontax» (r. Bepe3zoBckuii).



[Ipu mpoBeneHun aHanu3a ObUT BBHIOpaH OKOHHBIM Onok 15—13,5 ¢ rabGapuTHBIMU
pazmepamu 1440 x 1330 MM ¢ 0AHOH TOBOPOTHO-OTKUJAHON CTBOPKOW U JABYMS CIIAPEHHBIMU
KOpOOKaMH TOJIITMHOKN 78 MM, MPUBEACHHBIA Ha PUCYHKE.
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OxoHHBIH 010K 15—13,5

OKOHHBIN 0JIOK COCTOUT U3 CJICAYIOUIUX JIEMEHTOB:

e pama jeBas (kopoOka) rimyxas 1 440 x 670 x 78 mMm;

e 1 — Opycok ropuzonTtanbHbli — 700 MM — 2 mT. = 1,4 M;

e 2 — BepTUKAIBHBIN Opycok — 1 440 MM — 2 T, = 2,88 M;

e pama nipaBasi (kopoOka) 1 440 x 660 x 78 mm;

e 3 — Opycok ropu3oHTaIBHBIH 660 MM — 2 mT. = 1,32 M;

e 4 — Opycok BepTtukanbHbiii 1 440 MM — 2 wt. = 2,88 M. Toro B kopodke 8,48 Mm;

e cTtBOpKa mpaBas 1360 x 580 x 78 mwM;

e 5 — Opycok ropusoHTadbHBIM 580 MM — 2 iT. = 1,16 M;

e 6 — Opycok BepTuKanbHbliA 1 360 MM — 2 1T, = 2, 72 M. Beero 3,88 m.

AHaJIu3 TEXHOJIOTUM M3TOTOBJIEHUS OKOHHOTO OJIOKa IMOKa3asl, 4TO Ha IPOM3BOJICTBE
CyllecTByeT Macca mnpoOiem. WM3-3a OrpaHMYEHHOCTH IPOU3BOJCTBEHHBIX IUIOMIAJEH
HEMpaBWIBHO OpPraHM30BaHbl paboume MecTa Yy TOpHOBOYHBIX craHkoB MAGGI.
Pacnonoxkenne makera c 3aroToBkamMu JUIMHOW 1,5 M OIHO It 00€MX TOPIIOBIIHI]
BBIHYK/IA€T MX 3a KaXIOH 3aroTOBKOW JABUIaThCsA Has3aa ¢ MoBopoTroM Ha 180°, 3arem
BO3BpAILIATECS K CTaHKYy M CHOBAa MOBOPOT Kopryca Ha 180°, B TO BpeMs Kak 3aroTOBKH
JIOJKHBI HAXO/IUTHCS B MIpe/ieNiaX BBITSIHYTOH pyku pabouero.

[TepeHoc co cTosia TOPIIOBOYHOIO CTAHKA U YKJIAJKa BHIMHJIEHHBIX OPYCKOB C MOPOKaMU
U feeKTaMu IpeBeCHHBI IIJIOTHO B MaKeT Ha MOA10H 3aHuMaeT 10 25—30 % BpeMeHu 1uKiIa
TOPIIOBKM OJHOM 3aroTOBKM JUIMHOW 1,5 M W BBIHYXJAaeT padouWx COBEpIIaTh
HENPOM3BOJUTENbHbBIE ABWKEHUSA, a NPU YKIAJAKE HWKHUX clloeB Ha ypoBHe 0,2 M— c
CIWJIbHBIM HAaKJIOHOM. TOYHO Tak k€ HpHU YKJIaJKe KayeCTBEHHBIX 3aroTOBOK-KOPOTHIIIEH.
B nrore — 3HaunTENbHOE CHUKEHNE IPOU3BOAUTEIBLHOCTH TPYAA.
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KyckoBble 0TX0/BI clieiyeT NPOCTO cOpachiBaTh B KOHTEHHED, BHIBO3UTH U3 11€Xa U MU
HEOOXOIMMOCTH YKJIA/IbIBaTh B MAKET BCIIOMOTATEIbHBIMH pab0YuMu (YCTAaHOBUTH JJISI HUX
HopMatuB). TOJIBKO 3a CYET 3TOr0 MOXHO MOBBICHTH NPOU3BOAMTEIBHOCTh HA TOPLIOBKE Ha
20-25 %.

Heobxomumo mo6aButh MectHOe ocBemenue g0 400 nx. HaumOGosbmume mnorepu
JPEBECHHBI BO3HUKAIOT TMPU PACKPOE 3ar0TOBOK JJIMHON 1,5 M Ha 3arOTOBKU-KOPOTHIIIN /IS
cpammBanus cedeHuss 50 X 92, 50 x 78 u 50 X 68 MM MO MPOIOITBHO-TIONEPEYHON CXEME
packpost nocok. Ilorepu cocraBnsitor 18 % B cpegHeM B 3aBHCHMOCTH OT KauecTBa
IJIOMATePUasIOB.

Jlocku nnuHON 6 M BHaYaje pexxyTcs Ha 3arOTOBKH JJIMHON 1,5 M, KOTOpBIE TOPLYIOTCS
IOBTOPHO Ha KOPOTBILIM C BBIPE3KOM BCEX MOPOKOB U JedekToB. [lake mpu MUHUMAIbHOU
mmuHe 6e3 nedektHbix 3aroroBok (180 MM), MAymMX Ha CcpaliMBaHHe, Ha KOHIAX
OOJIBIIMHCTBA 3arOTOBOK JUIMHOM 1,5 M MMEIOTCS y4acTKM KadyeCTBEHHOU JIPEBECUHBI, JUIMHA
KoTopbix Menblie 180 mm. B cymme 3To Oyner 3arotoBka ToyHO aiauHO# 6osnee 180 mm. Ho
TaKWe YYaCTKU MJIM BBIPE3AIOTCSl BMECTE C CYYKOM, WM BBINWIMBAIOTCS JIOMOJHUTEIIBHBIM
pPE30M UM OTMPABIAIOTCA B OTXOJBI, TEM CaMbIM CHIDKAeTCS MOJE3HBbIH BbIxoa Ha 2—3 %.
B cBs3u ¢ 3TUM ciieflyeT B LENX S3KOHOMHUHM JPEBECHHbI HCIOJIb30BaTh 3arOTOBKH JUIMHOU
XOTs OBI 3 M, a B IEPCIIEKTUBE — CPa3y BBHIIMINBATH MOPOKU U 1e(DEKTHI TPEBECUHBI U3 JOCKU
JUIAHOI 6 M.

Ha TtoproBounbix crankax MAGGI paGounm creayer Oosiiee TOYHO BBINUIMBATDH
HOPOKHU U Je(EeKThl, HE OCTaBIATh HAa OpPYCKax-OTX0/JaX MHOIO0 KayeCTBEHHOW JPEBECHHBI.
B nHacrosimuii MOMEHT TOJOO0HBIE OMIMOKH MOXXET OOBSICHHUTH, BO-TIEPBBIX, CTPEMIICHHE
pabouux HaNmWIUTh OOJIbIIE, U MO3TOMY MM HEKOIZa NMPUCMATPUBATHCS K IJIOXO BUAMMBIM
CydKkaM U JpYrHM TIOPOKaM, M, BO-BTOPBIX, JE(PEKTHl MPOSBHIKNCH TIOCIE JAPYrHX
TEXHOJIOTUYECKUX ONepalii, HIOITOMY «JIydIlle OTHMINTh C 3a[1aCOM BOKPYT HETOY.

Jnist 6osiee TOUHOW OLIEHKM KAdyecTBa APEBECHHBI CIEIyeT HAYMHATH TEXHOJIOTHUECKHUI
IpollecC M3rOTOBJICHMS KIIEEHOro Opyca ¢ IpeiBapUTeNbHOro (pe3epoBaHus OOPE3HBIX
JIOCOK T10 CEYEHUIO Ha YETBIPEXCTOPOHHEM CTAHKE JIJISl BCKPBITUSI BCEX MOPOKOB U IE(PEKTOB
JPEBECUHBI U 00JIbILIEH HATTIAHOCTH O MOBEPXHOCTH JIOCKH Ui pabouux [2].

B Hacrosmiee BpeMsi B MaCCOBOM IPOM3BOJICTBE OKOH 3arOTOBKHU IEpe]] CKICHBAaHUEM
10 JJIMHE He MOJOMparoTCs MO TEKCType, HalpaBIEHUIO TOJIOBBIX CIIOEB MO OTHOLICHHIO K
TUTaCTH (3KETaTeNbHO MCIOIh30BATh PAIlHOHAIBHBIC 3arOTOBKHM ), TaK KaK WX IOYTH HE BHJIHO
Ha He(pe3epoBaHHOM MOBEPXHOCTH, a BBEJIEHUE ONepaluy IpeaBapuTeNsHOro (hpe3epoBaHus
MO3BOJIMJIO OBl YaCTUYHO CHU3UTH KOPOOJIEHHWE, Pa3HOTOJIIMHHOCTh M Pa3HOIIMPUHHOCTH
3aroTOBOK MJIM UCXOJIHBIX JIOCOK JJIMHOMN 6 M.

B Hacrosiee BpeMs TONIIMHA CyXMX JAOCOK U 3arOTOBOK Koiyebnercs ot 48 10 56 MM
BMECTO YCTAaHOBJICHHOH TONMIMHBI 50 MM, 94TO OTPUIATENFHO CKa3bIBACTCS HA CPAIMBAHUH
3aroTOBOK IO JUIMHE: OHM HE IUIOTHO YKJIAJIBIBAIOTCS Ha MOJAIOIIeH KapeTke JIMHUU
CpalIMBaHUs, YTO MOXET NPUBECTH K HApPYIICHHIO T€OMETpHH MHIOB. B pesynprare Ha
IUIACTSIX M KPOMKAxX CMEKHBIX CPOIIEHHBIX 3ar0TOBOK MOJYYalOTCs MPOBECHI 10 3—5 MM B
HIMTIOBBIX COSIMHEHMSIX U KOPOOJIeHHE 10 KPOMKE, UTO YBEIMYMBACT MPHUITYCK HA 00pabOTKyY
U 3aTpyJHseT KauecTBeHHoe dpe3epoBanue Ha yeTblpexcTopoHHeM ctanke WINNER BL-23.

[lepen HavagoOM TEXHOJOTHYECKOrO Ipoliecca HEOOXOAMMO MPOBOAUTH KOHTPOJb
BJIQKHOCTH U TEMIIEpaTyphl 3arOTOBOK M JIOCOK, OCOOCHHO MpPU XPaHEHHM HA YIUIE U MOJ
HaBECOM; B 3UMHHU W JOKUIMBBIA TEPHOABI HEOOXOAWMO JIOTIONHUTEIFHOE YKPBITHE.
[IpaBuibHBIM  pelleHneM OyAeT OpraHu3alus MPOMEXKYTOUYHOTO XPaHEHUS CyXHX
MJIOMAaTEPHUAIOB B IleXe WM Ha CKiIaje, a mepea oO0paOdOTKOW MHIIOMAaTepUANbl JTOJDKHBI
BBIJICPKUBATHCS B YCIOBUSAX LIe€Xa JJIsl CTAOMIN3AIMH JPEBECHHBI B T€UeHUE 2—3 CYTOK.

[Tocne BHITPY3KH W3 CYHNIMJIBHOW KaMepbl MUJIOMATepHalibl HEOOXOIUMO TaKXkKe
BBIJICPKUBATh B IUIOTHBIX MAKeTax B T€YeHUE 2—3 CYTOK 10 MOJIHOTO OCTBIBAaHUS M CHSATHS



BHYTPEHHUX HAaNpsDKEHUH, 4ToObl M30€XaTh TPEIMH Ha IUIACTSX 3aroTOBOK, KOTOpBIE
BCTPEYAIOTCS B HACTOALIEE BPEMs MOUTHM Ha KaXJI0M 4—5 3aroToBKE M IPU TOPLIOBKE HE
BBINUJIMBAIOTCA, @ TAKXKE MOTYT MOSBUTHCS MOCIE JIIOOOH TEXHOJIOTMYECKOH omepanuu U B
TOTOBOM OKOHHOM Oyioke. Pe3ynbTaToM HEKaueCTBEHHOH CYIIKH, HECOOJIIOJICHHS 3TaroB M
PEKUMOB CYHIKM M HENPaBWIBHOIO XPAHEHUs SBIAETCS TakKe KOpOoOJIeHHE JOCOK H
3aroTOBOK.

[TpomonbHBIN packpol 3aroTOBOK MIUPUHOM 151 MM Ha 3aroTOBKH I Opyca MUPUHOMN
92, 78 u 68 MM npousBoauTcs Ha popmaTHO-packpoeunoMm cranke ROBLAND Z 3200 npu
pY4HOIl mozjade. OTO TPYyNOEMKHI M HENPOU3BOAMUTENBHBIM IpPOIEcC, OH He 00ecreunBacT
[IOJIyY€HUE TOYHOM HIMPUHBI. HAOMIOJaeTcsl OTKIOHEHUE oT 2 1o 5 MM. Kpome Toro, usz-3a
KOPOTKON HalpaBysAIOIIEed PY4YHOrO NpUKHMMA JMHEWKH, KPOMKHM 3aroTOBOK IIOJY4arOTCs
KPUBOJMHEHHBIMU («calis» WM «BOJMHA»), 4YTO TpeOyeT yBENUYEHHUs NPUITYCKOB Ha
00pabOTKy M OTPHULATENIBHO CKa3bIBA€TCA HA TOYHOCTH IIMPUHBI CKJIEEHHOW MO JJIMHE
3aroTOBKH, TaK KaK BO3HUKAIOT IIPOBECHI 110 KPOMKAaM.

Crnenyer OTMETUTh, YTO B Kau€CTBE KOHTPOJIbHO-MEPUTEIBLHOIO HHCTPYMEHTa paboune
UMEIOT TOJBKO PYJETKHU. {151 KOHTPOJIS TONIIMHBI U IIMPUHBI 3aTOTOBOK, Pa3MEPOB JIeTanen
HE00XO0IMMBI IITAaHT€HIIUPKYJIH.

TexHuueckue BO3MOKHOCTH JUHUHM cpamuBaHus MVF-5 no3BossioT ckieunBath 1o
JUIMHE 3aroTOBKU-KOPOTHIIIM MMUpUHOW 151 MM, a mocie TeXHOJIOTMYECKOH BbIIEPIKKU
MPOU3BOJAUTH TPOJOJBHBIA packpoil Ha 3amaHHylo mupuny (92, 78, 68 wMwm).
[Tpon3BOIUTENBHOCTh JMHUU cpaluBaHus cocTaBiseT 1 386 M/cMeHy OJIHOKpATHBIX IO
HIMpUHE 3aroToBOK (miu 92, unu 78, win 68 mm). Ilpu ckienBaHuM ABYKpPATHBIX 3arOTOBOK
mupuHOI 151 MM, U3 KOTOPBIX MOCIIE MPOAOIBHOIO PACKPOS MOXKHO MOJYYUTh 2 3arOTOBKU:
mupuHO 78 MM 1 68 MM mwin 68 MM U 68 MM; TakuM 00pa3oM, IPOU3BOAUTENBHOCTD JINHUU
MOYKHO YBEJIMYHUTH B 2 pa3a.

Ha TopuoBKy asi BBIMWIMBAHUS TOPOKOB M AE()EKTOB TaKKE MOTYT IOJIaBAThCS
3aroTOBKHM HIMPHHOM 151 MM, 4yTO yMeHbIIaeT BCIIOMOraTeiabHOE BpeMs Ha MoJauy JIMHHBIX
U KOPOTKHX 3ar0TOBOK, YKJIaJIKy KOPOTBIIIEH, yIal€HUE OTX0A0B, YTO OyJIeT criocoOCTBOBATh
HOBBIIIEHUIO POU3BOAUTEIBHOCTH Ha TOM Y4aCTKe.

Jl1s IOBBIIIEHUS CMEHHOM NMPOU3BOJAUTENBHOCTH HAa YYacTKEe TOPIIOBKH M CKJIEHBAHMS
[0 JUIMHE IMIpe/UlaraeTcsi YCTaHOBHUTh CKOJNB3SMMN Trpaduk paboThl MpakTHYecKu Oe3
NEPEpPhIBOB, BO BPEMsI KOTOPBIX BMECTO OCHOBHBIX pabouux OyAyT paboTaTh MOJAMEHHBIE
paboune. OO1iee BpeMsi BceX MepephIBOB cocTapisieT 2 yaca. Yucroe onepanoHHOE BpeMs —
10 gacoB, 3a koTopble cpamuBaercs 1418 meTpoB. 3a JOMOTHUTENBHBIE 2 Yaca MOXKHO
cpactuth noutu 280 metpoB (Ha 46 OpycheB), a Takxke pactopueBarb 350 M 3aroToBOK U
BbIpe3aTh MOpPOKM (M 93T0 ©Oe3 ydyera KpaTHOCTH MO LIMPUHE). YBEIHYCHHE
MIPOU3BOUTEIBHOCTU cOCTaBUT moutu 20 %.

CaMbIM y3KMM MECTOM B CYILIECTBYIOIIEM TEXHOJIOTHYECKOM IIPOLECCE SABIISAETCS
CKJieMBaHue Opyca u3 JByX 3arotoBok (92 + 78 mm) st ctBopku u (92 + 68 mm) s
KOpPOOKHM OKOHHOTO OJIOKa. YBEJIMYEHHE MPOU3BOAUTENBHOCTH MPAKTUYECKH OTPaHUYEHHO,
BO-TIEPBBIX, TEXHUYECKHIMHU BO3MOXKHOCTMHU camoro mporecca STROMAB, a Bo-BTOpBIX,
BPEMEHEM OTBEpPXKACHUs Kiesd Ha ocHoBe [IBA. PeanpHONM BO3MOKHOCTH IIOBBIIIEHUS
MPOU3BOJUTENIBHOCTY B TEUYEHHWE CMEHbl HET, IO03TOMY TIpU yBEIWYeHHH OO0BEMaA
npou3BoAcTBa OokoH 10 4 000 M?/MecsL HeoBXoxuMa YCTaHOBKa €II€ OJHOro Ipecca ¢
JUTMHOW IPECCOBaHUE 3 M.

TeXHOIOrMUECKUMHU DPEKMMaMU U3TOTOBJIEHMSI KJIEEHBIX MAaTEpHUajOoB W3 JPEBECUHBI
periaamMeHTupyercs o0si3aTenabHash TEXHOJOTMYecKas BBIIEp)KKa Iociie Jo0oro BHaa
ckineuBanus [2]. Ilpu McONb30BaHUM KIIEEB HA OCHOBE MOJIMBUHWIALETATHOW JUCIEPCUU
(«Kieitoepura 303» u «Kieiibepura 304») HE0OX0aMMa TEXHOJIOTHYECKAs BBIIECPIKKA Kak
MUHUMYM 8 4acoB (0 72 yacoB) npu Temmeparype 18-22 °C. B teuenue sTOro BPEMEHHU



MPOUCXOAUT OKOHYATENbHOE OTBEpXKJACHUE Kiled, CHITHE BHYTPEHHHX HaIPSHKCHUM,
BBIPAaBHUBAHUE BIAXXHOCTH 10 CEYEHUIO Opyca.

Mexannueckasi 00paboTka BO3MOXHA TOJIBKO MOCIIE TEXHOJIOIMUECKOH BblIepkku. OHa
HE BBINOJIHAETCS MOCIIE CPAIllMBaHMs 110 JJIMHE, TaK KaK CKJIEEHHbIE 3aTOTOBKH IOYTH Cpa3y
obpabateiBatoTcss Ha 4deTbipexcroponHem cranke WINNER BL-23. Kneensiii Opyc mocine
IIPECCOBAaHUS TAK)Ke MPAKTUYECKH Cpa3y pacluiIMBaeTCs MoMojam, 3aTeM o0pabaTbiBaeTcs Ha
dyrosansHoM ctanke PANHANS 1 4eThIpexcTOpOHHEM CTaHKE.

OTO0 sABisIETCS NMPUYMHOMN MOSBIIEHUS HENPOKJIEEB, 3a30pOB B KIIEEBBIX COEIMHEHUSX,
TpEeLIrH, KOPOOJIeHUsI U3-3a BHYTPEHHHUX HaIpsbKeHUH u nedopmanuiit mpu odpadotke. [Ipu
100011 MexaHW4YecKoi 00paboTKe HEOTBEPACBIINE KIIEEBBIC IIBHI B Pe3ysIbTaTe BUOpAIUH U
y1apoB JIOMAIOTCSI, U MPOYHOCTH CKJIIEUBAHUS CHUKAETCA.

Bpyc Ha TEXHOJIOTrMYECKYI0 BBIIEP)KKY IOJDKEH YKIAAbIBaTbCsl Ha IOJJOHE CTPOTO
TOPU30HTAILHO Ha KaJMOPOBAHHBIX MO TOJIIMHE MPOKJIaJKaX, pacnoiokeHHbIX yepes 400 M,
a oT Topua Opyca — He 6onee 100 MM, TO ecTh It Opyca anuHOM 3,02 M HaJO 5 MPOKIIAIOK.
KneeBbie ciom JOMKHBI OBITh PACIONOXKEHBl TOPU3OHTAIBHO, W CBEpPXY JKENaTeNIbHO
NPUJABUTH YeM-HHOYIb TSKEIBIM.

He cnenyer nanocuth kieil Ha ocHoBe [IBA Ha 3arotoBku 3apaHee, OTKpHITas U
3aKphITasi BBIIEPXKKA JODKHA OBITh He Oosiee 5—7 MUH, WHAU€ CHIDKACTCS MPOYHOCTH
KJIEEBOTO COeAMHEHUS. EMKOCTh € KileeM [OJKHA OBbITh 3aKphiTa, a KJIEeBOM Bayel —
NEPUOANYECKH TPOMBIBATHCS U BHICYIIUBATHCSI.

Br13biBaeT comHeHHEe HE0OX0IMMOCTh 00pabOTKU TOJICTHIX KIIEEHBIX 3arOTOBOK (Opyca
ToNMmmuuHOW 86 MM) JumMHOW Bcero 1,5 M Ha (yroBambHOM CTaHKe JUIsI CO3AaHUS 0Aa30BBIX
MOBEPXHOCTEN Mepel (ppe3epoBaHHEM Ha YETHIPEXCTOPOHHEM cTaHKe. OOBICHSIOT 3TO TEM,
410 Opyc mMeeT KopoOsieHue. [IpumumHamu KOpOOJICHHSI MOTYT OBITh Pa3HOTOJIIMHHOCTH
CKJICCHHBIX 3arOTOBOK, HEPaBHOMEPHOCTh HAHECEHHsS KIes U JaBlieHHEe IPEecCOBaHUS,
MOBBILICHHAS! BJIAYKHOCTh APEBECUHBI U OTCYTCTBHE TEXHOJOTUUYECKON BBIIEPIKKH.

Onepanus GyroBanus yJUIMHSET LUK U3TOTOBIECHUSI OKOHHOTO Opyca M MOBBIIIAET €ro
TEXHOJIOTHYECKYI0 C€0ECTOUMOCTb.

Uzroronenue kieenoro Opyca minHoit 3,02 M U ero packpoil Ha JMHY okoio 1,5 M
HPKOHOMUYECKH HE BBIFOJIHO, TaK KAaK BO3HMKAIOT MOTEpU Opyca MpU PacKpoe Ha KOPOTKUE
nornepeyHsle (rOpU30HTAIbHBIE) OPYCKH CTBOPOK, OCTAIOTCSl HEJENOBbIE 00pe3ku Opyca oOT
180 mo 350 MM, B cMeHY 3TO cocTaBisieT okojo 15 M Opyca. DxkoHOMUYHee ObLIO OBl
U3rOTOBIIEHHE Opyca JIITMHOM 6 M.

OcHoBHOE 000pyI0BaHME AJIs1 U3TOTOBJIEHUSI OKOH U3 KJIEEHOTo Opyca, YCTaHOBJIEHHOE
B IIeXe, HMMEeT JOCTAaTOYHYI 3arpy3Ky M BO3MOXHOCTH JJs YBEJIWYEHUs oObeMma
BBIITyCKaeMbIX OKOH J10 400 M%/mecs.

Ha yuactkax mmudoBaHMs ¥ MOHTa)Xa OKOH NMPEUMYIIECTBEHHO C PYyYHOM paboTOM
MOTYT OBITb YCTaHOBJIEHbI JONOJIHUTENbHBbIE paboune cronbl. /[l  yMmeHblIeHus
TPYAOEMKOCTH LUIM(POBAHHUS MOXKHO YCTAaHOBUTH IIMPOKOJEHTOYHBINM HUIM(OBaIBHO-
KaJTMOpOBAJIBbHBIN CTAHOK.

Ha yudactke otaenku noikHA OBITH yCHJIEHA BEHTWISLMS, YCTAaHOBJIEHO YCTPOMICTBO
JUIs TIOJa4yd YHCTOTO CYXOro M TeIJIoro BoO3jayXa, TamOyp-Iro3 HIM XOoTs Obl JABepH,
OTJIEJISIFOIIME MTOMEIIEHHUS U1l HaHECEHUS! JIAKOKPACOYHBIX MaTepUasoB U CYIIKH OT APYTUX
MOMEIIEeHUH, TpeOyeTcsi PEMOHT U OYUCTKA CTEH, HOTOJIKOB U T. [I.

J171s IOBBIIEHNS] TPOU3BOAUTENEHOCTH KA4eCTBA OTIENIKH, CHIXKEHUS TPYJTOEMKOCTU U
(bU3MUeCKUX YCUIIMI MPHU TPAHCHOPTUPOBKE CTBOPOK M KOPOOOK MOXET OBITh YCTaHOBIIEH
MOJIBECHOI KOHBEMep ¢ IByMS paclbUIUTEIbHBIMU KaOMHAMH U KAMEPOW CYILIKH.

HeoGxoauMo moBbIIIATh  KBATM(PHUKAIMIO pabouyMx. AHaIU3  CYLIECTBYIOIIETO
TEXHOJOTMYECKOr0 Ipoliecca HW3TOTOBJIEHUS OKOH IIOKa3all, 4YTO HW3HA4YaJbHO OBLI
HENPAaBWJIBHO  BBICTPOEH  TEXHOJOTMYECKHH  Ipolecc: U3-3a  OTPAaHUUYEHHOCTH B



MIPOM3BOJICTBEHHBIX TUTOIIAISIX HE ObLTH OpTraHU30BaHbI TEXHOJIOTHIECKU
CHEHMATU3UPOBAHHBIE YYAaCTKH HM3TOTOBJICHHS KIEEHOro Opyca W JeTaneid W CcOOPOUHBIX
€JIMHUI] OKOH.

TexHONMOrMYECKHE TIOTOKM M3TOTOBJCHUS KIEEHOro Opyca © Jeraleil  OKOH
MHOTOKpPATHO MIEPECEKAIOTCS IPYT C IPYTOM; MaTepUalbl, 3arOTOBKH, JICTAIH ITEPEMEIIat0TCs
Y3 OJIHOW YacCTH L€Xa B APYT'yO0 HA 3HAYUTEIbHBIE PACCTOSAHUS.

OO0opynoBaHue B IieX€ PACHOJIOKEHO Oe3 ydera IOCIeI0BATEILHOCTH BBITIOJHECHUS
TEXHOJIOTUYCCKUX OHepaHHﬁ, B pe3yiabTare — 60JIBIJ.IO€ KOJIMYCCTBO TPAHCIOPTHBIX
orepanui, KOTOpBIC BBIMOIHSIIOT IPOU3BOACTBEHHBIE padodme, YacTo OTBJICKAsCh OT
OCHOBHOM pabOTHI.

YcraHOBIIEHHOE 000pYIOBaHHE UMEET PA3IMYHYIO MPOU3BOJUTEIBHOCTD, [IO3TOMY HET
PUTMUYHOCTH TIPOU3BOJCTBA OKOH, HO TPEOYIOTCS MEKONEpAlMOHHBIE 3alachl, a 3HAYMUT,
TUTOINAM JUIS X XPaHCHUSI.

[Tpon3BOIUTENBPHOCTh yYacTKa HW3TOTOBJICHHS KJIEEHOrO Opyca HE COOTBETCTBYET
MPOM3BOIUTEILHOCTH TOCICIYIOMEr0 000PYIOBaHUS U HE MOXET OOCCIICUYUTh YBEIUYCHUE
IIPOU3BOJCTBEHHOH IPOIPaMMBI 110 BBIITYCKY OKOH.

M3yueHre TEXHOJOTHYECKOTO IMpollecca M €ro aHajiu3 I0Ka3aj, 4TO B OCHOBHOM
UCIIONIB3YIOTCS 000pynoBaHue u TexHojgormn Hadana 90-x romoB. CTaHKU ycTapenu
MOpaJIbHO M (PU3MYECKH, OHM WM3HOUICHBI, CKOPOCTh paOOThI, MPOU3BOAMTEIBHOCTh U
KauecTBO 00pabOTKM HEBBICOKU. [IpUMEHSIOTCS CTapble TEXHOJIOTHH, MHOTO PYYHOTO TPY/Ia,
0O0JIBIIIOE KOJMYECTBO HEMPOU3BOIAMTEIBHOTO TPYJa, OTCIOJIa — BBICOKHE MAaTepUaNIbHBIC W
TPYZOBbIE 3aTpaThl, BBICOKAs CEOECTOMMOCTh MPOAYKLMHU, HM3Kas NpuObLib. Her pesepsa
MIPOM3BOJICTBA ISl IATBHEHIIICTO PA3BUTHUS MPEIIPUATHUS, TTOITOMY TPEOYIOTCS TEXHUYECKOE
NepeoCHaIIeHNe, MOJICPHU3ALUS U PacIIMpEeHe TPOU3BOICTBA OKOH.
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BHEJIPEHUE EI'AUC KAK OJIMH U3 METOJOB
IFOCYAAPCTBEHHOI'O PEI'YJIMPOBAHMUSA PBIHKA JTECHOU ITPOAYKIIUN

THE INTRODUCTION OF THE UNIFIED STATE
AUTOMATED INFORMATION SYSTEM AS ONE OF THE METHODS
OF GOVERNMENT REGULATION OF THE FOREST PRODUCTS MARKET

Cmambs noceswjena axKmyanibHol npobieme He3aKOHHbIX pPYOOK U Hele2albHOMY
o0bopomy Opesecunvl. Paccmompenst mepvl 20CY0apCmMEenHo20 8030eUCmaus, HanpasieHHble
Ha 60pvOY ¢ He3aKOHHOU 3a20MOBKOU Opesecutbl 8 Hawel cmpane. QOHOU U3 MaxKux mep OJis
opeaHu3ayuy KOHMPOJS Y4ema U NPOUCXOHCOeHUs OPegecUtbl Cmaid 66e0eHHAs 8 Oelicmeaue
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Eounasa eocyoapcmeennas asemomamuszuposannas cucmema («JlecETAUCy). Paccmompen
npunyun padomer «JlecETAUCy. Buvissnienvl npobaemvt Oelicmgyroueti cucmemvl U
npedﬂoofcenbl nymu Co8epuerRCcCmeo06arUsl.

The article is devoted to the actual problem of illegal logging and illegal timber trade.
The measures of state influence aimed at combating illegal logging in our country are
considered. One of such measures, for organizing the control of registration and origin of
wood, was the introduced Unified State Automated System (“LesEGAIS”). Considered the
principle of the “LesEGAIS”. The problems of the existing system are identified and ways for
improvement are suggested.

PbIHOK 71€CHOM NpPOAYKIMH — OAMH U3 JUHAMHYHO PAa3BUBAIOIIUXCS CEKTOPOB
HKOHOMHKH, KOTOPBIH BCIIEACTBUE CBOUX OOBEMOB MPOM3BOACTBA U MOTPEOJICHHS BHI3BIBACT
MHTEpPEC KAaK OTEUECTBEHHBIX, TaK M HHOCTPaHHBIX NpousBoaurenei. OnHako mnpodsieMsl
(YyHKIIMOHUPOBAHUS JIECHOTO PBIHKA W TOCYIAPCTBEHHOTO PETYIUPOBaHMS MPOHU3BOJCTBA U
o0opoTa  JIECHOW  MNPOAYKLUMH  ONPENeNAOT  BAXKHOCTh  IIOMCKA  HOBBIX  IIyTeH
COBEpUICHCTBOBAHUS CTPAaTErMM Pa3BUTUS y4yeTa Ha PbIHKE JIECHOM MPOIYKIMH, KOTOpHIE
JOJDKHBI  NPEJyCMaTpUBaTh HCIOJB30BAHUE METOAOJIOTMYECKOIO M METOAMYECKOTo
UHCTPYMEHTApHUSI.

Poccust 3aHMMaeT BTOpoe MeCTO B MHpE II0 IPOU3BOJCTBY KPYIVIBIX JIECOMATEPUAIIOB
(asT0 mouru 176 muH M B ron). SBasercss BeAyIIMM 3KCIOPTEPOM JIPEBECHOIO
CchIpbsi (HeOOPaOOTAHHBIX JIECOMATEPHUANIOB), 3aHHMasl IEPBOE MeCTO B MHUpe; mocie — Hopas
3enmanauss u  CHIA. Hama crpaHa Takke SBISETCS KPYINHBIM  MPOU3BOAMUTEIEM
MHJIOMATEPHANIOB. 3aHIMMAeT BTOpoe MecTo B mupe nocie Kananst [1]. Dkcnopt poccHiickoro
KPYTJIOTO Jieca ¥ MAJIOMATepHaIOB B MOCIIEIHUE TOIbI PA3BUBACTCS CTAOMIIBHO.

OnHOMl M3 OCHOBHBIX HpOOJEeM OpraHu3alMu YCTOHYMBOTO U 3((EKTUBHOIO
Jeconoyib3oBaHus B Poccum siBisieTcs He3aKOHHasl 3aroTOBKA JPEBECUHBI, BKIHOYAIOILAS:
pyOKH, NMPOBOAKMMBIE 0€3 pa3peIInTENbHBIX JTOKYMEHTOB; PYOKU IIEHHBIX IOpOJI JEPEBHEB;
MHOTOKpPAaTHOE HCIIOJIb30BAaHUE pa3pelieHnid Ha pyOKy Jieca; yMBIIUIEHHBIH IOKOT
JIPEBOCTOEB; IOBPEKICHUE [EPEBHEB C LENbI0 IOJIYYECHMs JIETaJbHOW BO3MOXKHOCTH HX
3aroTOBKHM; OE3KOHTPOJIbHYIO BBIPYOKY; HECOOJIOJIEHUE YCTAHOBJIEHHBIX OTpaHUYEHUN Ha
IpoBe/ieHHe PyOOK B 3allIUTHBIX JiecaX U Ha 0c000 3alIUTHBIX ydacTKaX. ExxeronHslii oobeM
HeJIETAIbHO 3arOTOBJIEHHOM JIPEBECHHBI COCTABISAET OKOJIO | MITH M.

B uncne ocHOBHBIX mIaroB B 60ps0e ¢ HE3aKOHHBIMHM pyOKaMU MOYKHO BBIETIUTH TaKHUe
Mepbl TOCYJapCTBEHHOIO BO3AeHcTBUs, Kak npuHstue PenepanbHoro 3akoHa Ne 415-03
«O BHeceHnuu n3meHenuit B JlecHoil konekc Poccuiickoit @enepaunu u Kogekce Poccuiickoit
®denepanun 06 aAMUHUCTPATUBHBIX IPABOHAPYIICHUAX», B KOTOPOM IpeyCcMaTpUBaeTCs:

® YCTAaHOBJICHHE YIOJOBHOW, aJMUHUCTPATUBHON OTBETCTBEHHOCTH 3a MPOJAAXY WIU
npuoOpeTeHne 3aBeJOMO HE3aKOHHO 3aroTOBJIEHHBIX JIECOMATEPHAJIOB W MPOAYKIMH U3
HE3aKOHHOM JIPEBECHHBI;

e coJieiicTBUE pa3BUTHIO JOOPOBOJBHOW JIECHOM cepTU(UKALUU, KaK peaJbHOro
MeXaHu3Ma o0ecreyeHus 3aKOHHOCTH U YCTOHUMBOCTH JIECOTIOJIb30BaHMS,

® [IO/JIep’)KKAa MUJIOTHBIX IPOEKTOB B 00JacTH YCTOWYMBOIO YIPABIIEHUS J€CaMU U
KOHTPOJIb 32 UX UCIOJIb30BaHHEM B cyObekTax Pd;

e 00s3aTeNbHBIA Y4eT BCeW 3aroTOBJIEHHOW JIPEBECHHBI, MPHU IKCIOPTE HE0OXOoAMMa
MOILITYYHAasi MApPKUPOBKA APEBECUHBI LIEHHBIX MOPO/JI (1y0a, Oyka U siceHs).

OaHUM U3 UHCTPYMEHTOB OpPraHU3alii KOHTPOJISI YUeTa U MPOUCXOKICHHS APEBECUHBI
B Halllel cTpaHe cTajia BBeAEHHas B neiictBue ¢ (eBpayiss 2014 roga >neKTpoHHAs cUCTEMa
yueTra KOHTpoJid 3a 06opoTom apeBecunbl «JIlecET'ANUCY.

«JlecEI’AUC» — 3T0 eanHas ToCyAapCTBEHHAs: aBTOMAaTHU3UPOBaHHAasi HH(POPMALMOHHAsS
CUCTeMa, NpeJHa3HAYeHHasl [UId TOCYNapCTBEHHOI'O KOHTPOJSI 3aroTOBKH, pealu3aluu

11



JIPEBECUHBI, B TOM YHCJIE M MNWIOMATEpHAIOB, UX HMIOpTa W 3kcnoprta. «JIecEI'AUCH
IPOBOAMT Y4Y€T JAPEBECHHbI B CTPAaHE M KOHTPOJUPYET CHEIKM C HEH, a Takke HX
IIPaBOMEPHOCTh B COOTBETCTBUM C 3akoHomarenabcTBOM P®d. OcoOeHHO aKTHUBHO
IPEIOIaraeTcsl OCYIECTBISAT KOHTPOJIb 3arOTOBKM 0CO00 HEHHBIX MOPOJ, TAKHX KakK AyO,
OyK U SICCHb.

O6s3arenbHOMY AekiaapupoBannio B cucreme EI'’AVC B Tekyliem nepuoje moajiexar
C/IEJIKH CO CJICAYIOUIMMHU TOBAPHBIMU IPYIIIAMU: JIecoMaTepHuabl He0OpaOOTaHHbIE (XJIBICTHI,
OpeBHa, OanaHChl, APOBA); MUIOMATEPUATIbl XBOMHBIX MOPOJ, MUIOMATEPUAIIbI JTUCTBEHHBIX
HOpOJ: IUMAaJbl JIEPEBSIHHbIE HENpOINUTaHHbIE, OpYyChsl J€peBsHHbIE HeNponuTaHHbele. He
HoJyUIeXKAT JEKIAPUPOBAHUIO B JAHHBIA MEPUOJ BPEeMEHH 00paboTaHHBIC MUIOMATEPUAbI:
HNWIoOMaTepuaibl MpoQUINPOBaHHbIC; KIIEEHBIE U3IENUS U3 JPEBECUHBI; CTOJISIPHbIC U3/EIHS;
OKpaIlIeHHbIe, MPOTPABJICHHBIE, 00pabOTaHHBIE KPEO30TOM WM JIPYTMMHU KOHCEpBAaHTAMU
JecomMarepuanbl, LINaabl, Opychks; COOpHBIE IEpPEBSHHbIE KOHCTPYKIMM; (haHepa; IUINTHI
JPEBECHO-BOJIOKHUCTBIE M3 JAPEBECUHBI; IIUTHI JAPEBECHO-CTPYXKEUHbIE; Tapa JAECpPEBsSHHAs;
1Iera, CTPYKKa, peBecHas IepcTh U MyKa [2].

OcnoBHas 3amava coznanus «JIecEITAVC» B ToM, 9TO aOCOJIOTHO BCE 3BEHBS, Yepes
KOTOpble OyneT npoxoauTh npoaykuus npeanpustuit JIK, OyayT oTpaxkaTh NOCTaBKH,
OTTPY3KH, ITOCTYIUIEHHE, TO €CTh OCYILECTBIIATH MOJIHBII KOHTPOJIb 3a JPEBECUHOM, HAUMHAs
C €€ 3aroTOBKM M 3aKaHUYMBas pealn3alledl KOHEUHOMY I0JIb30BaTemto. [l 3Toro B cucreme
«JlecETAUC» nomxHBI OBITH 3apeTUCTPUPOBAHBI BCE MNPOM3BOIUTENHN, ITOCTABUIMKH U
HOTPEeOUTENN JPEBECUHBI. DTO 03HAYAET, YTO 3arOTOBUTENIb MOXKET IOCTABIATH MPOAYKIUIO,
TOJILKO €CIIH CaM 3aperuCTPUPOBAH B CUCTEME M €CIM SIBJISAETCS 3apEeruCTPUPOBAHHBIM
nocraBmivkaM. IlocTaBmMKM He CMOTYT OTIpPY3UTh MPOAYKLHUIO HOTpeOuTeNnsiM, He
3apeructpupoBanHbiM B cucteme EI'AUC.

Jns obopmrnenus u uxcanuu noctaBku B «JIecE’AMC» He TpeOyercs crienuaibHOe
nporpaMMHOe obecrieuenue. Jlekmapamnus 3arpyaercsi B CUCTEMY B OHJIAH-pEXHME depe3
WHTepHeT mociie perucTpanun Ha caiite lesegais.ru.

B «JIecEI’AUIC» conepxarcst HE TOJIBKO JaHHBIE 00 00beMax JPEBECHHBI H O CIIENIKAX C
HEM, HO U 0 IOKyMEHTaX, XapaKTepPU3YIOIIUX 00bEMBI U CIIEJIKH.

B eaunoli rocynapcTBEeHHON aBTOMAaTHU3MPOBAHHOM HMH(OPMALMOHHOW CHCTEME ydeTa
JIPEBECHHBI U CIIENIOK C Hel CONIEPIKUTCS 3aJOKyMEHTHpOBaHHas nH(opmarwus o [2]:

1) ropuanyYecKuX JUIaX, OCYIIECTBISIONINX 3ar0TOBKY JIPEBECUHBI;

2) 1oroBopax apeH bl JECHbIX y4aCTKOB;

3) moroBopax KyIuii-Tpoa)KH JECHbIX HACAKICHUH;

4) npaBe NOCTOSIHHOTO (6€CCPOYHOT0) MOIb30BAHUS JIECHBIMHU YUaCTKaMHU;

5) necHbIX AeKIapanusx;

6) oTueTax 00 MCIOIB30BAHUHU JIECOB;

7) IOpUAMYECKUX JIMLAX, COBEPILIMBIIUX CACIKU C JPEBECHHOM;

8) mexapanusx o celkax ¢ JpeBeCUHON;

9) pakTHueckoM 00beMe NOTYUEHHOM JPEBECHHBI;

10) MapKUpOBKE APEBECUHBI.

Jlexnapanus o CHENKE 3arpyXaeTrcs B CUCTEMY HE IIO3JHEE 4YeM 3a OAMH [JEHb [0
TPaHCTIIOPTUPOBKHU JAPEBECUHBI.

Kax npoussooumcsa yuem opesecunvl? J{71s1 3ar0TOBKY IpEBECUHBI OPraHU3aIMs JIOJKHA
UMETh JOTOBOP apeHibl JIECHOIO Y4YacTKa, Ha KOTOpOM mpou3BofsaTcs pabotel. Ilocne
OKOHYaHHUs paboT Ha JIeCOCEKEe COCTaBISETCs aKT 00 OKOHYaHUU paboT. B Hem ykas3biBaroTCs
JTAHHBIE O KOJIMYECTBE 3arOTOBJIEHHOM JPEBECUHBL, @ TAKXKE O MOCIEAYIOIIEH peaTn3aini.

Ha ocHoBanumM akTa cocTaBisieTcs JiecHas NeKiapalus, a Takke oT4eT o0 apeHje,
koTopsiii mopaercs uepe3 «JIecEI'AVC» He no3iHee ecAToro 4rciia exXeMeCsIdHo.

12


file:///C:/Users/Marina/Downloads/lesegais.ru

Bce BhimenepedncieHHble JOKYMEHTHI (OPMUPYIOTCS M MOJAIOTCA YEpe3 CHUCTEMY
«JIecEI’TAC» 1711 OTYETHOCTH U KOHTPOJISL CO CTOPOHBI OpraHoB roceiactu. Cpoku nopauu
JIOJDKHBI OBITH COOJIIOICHBI B 00513aTEILHOM TIOPSIIKE.

«JIecEI’TAHIC» BbICBIIAET NPEAIPUHUMATENSAM YBEIOMIIEHUS O KaKJIOM YIOMHHAHWUH
KOMIIaHUM B KauecTBE KOHTpareHTa o caenke. Takum oOpa3om, eciiy 3aKII04aeTcs caesiKa U
KOMIIAHUA-TIposaBel], BHOcUT Jekiapaunio B «JIecETAUC», To kxommaHus-IOKyHaTeiab
MOJIYYUT YBEIOMJIEHHE O TOM, YTO OHA yKa3aHa B JeKJapallid, 3aHECEHHOW B CUCTEMY, a
3HAUYUT, €CJIU OHA €IlIe He MoJjajla AEKIApaIUIO O TOKYIIKE IPEBECUHBI, CTOUT 3TO CHEaTh.

Eciu o6e cTopoHBI BHECTM CIHEIKY B CHUCTEMY, TO TaKo€ MHUCbMO OYIeT JHIb
BCIIOMOTaTeJIbHbIM yBeAoMIIeHHEM. Ho eciiu koMnaHHIo yKaXXyT B KaUeCTBE CTOPOHBI CIEIIKH,
a 3TOM CAENKM OHA HE 3aKioyana, TO TaKoe YBEJAOMJICHHE MOXHO OyneT HamnpaBUTh B
KOHTPOJIMPYIOILKE U IPAaBOOXPAHUTEIbHBIE OPTaHbl 711 IPOBEACHUSI PACCIICJOBAHMUSI.

[Ipu  TpaHCHOPTUPOBKE  JAPEBECHMHBI  OpraHU3aluedl  JOKHBI  O0hOPMIISTHCS
COIIPOBOJIUTENILHBIE JOKYMEHTHI, B KOTOPBIX 00S3aTElIbHO JOKEH OBITh yKa3zaH 00beM
nepeBo3uMoi npoaykuu. ConpoBOAUTEIbHBINA TOKYMEHT B 0043aTeIbHOM MOPSIKE CIEAYET
oQopMIIsITh TIpU J1IOOOM BHJIE NMEPEBO3KU (aBTOMOOMIBHBIM, KEJIE3HOJOPOKHBIM, BOIHBIM
WJIM UHBIM TPAHCIIOPTOM).

3a TPaHCIOPTHPOBKY JIPEBECHHBI 0e3 OQOPMIICHHOIO B YCTAHOBJICHHOM JIECHBIM
3aKOHOJATEIbCTBOM  TOPSAKE  COMPOBOAMTENHHOTO  JOKYMEHTa  IMpeAyCMOTpeHa
aJMMHHMCTPATUBHAs OTBETCTBEHHOCTh, @ UMEHHO!

® Ha JIOJDKHOCTHBIX JIMI] — HAJIOXKEHUE aIMUHHUCTpaTUBHOTO mTpada B pazmepe ot 30 10
50 ThIC. pyOneil ¢ koHbuUCKalMel ApeBeCUHBI U (UJIN) TPAHCIIOPTHBIX CPEICTB, SBIISIOIIUXCS
OpYyJHEeM COBEPIIECHHUS aIMUHICTPATUBHOTO IPABOHAPYIICHUS, THOO 0e3 TaKOBOM;

e Ha ropuanyeckux Jui — oT 500 no 700 Teic. pybmneit ¢ KoHpUCKauel ApeBECUHbI U
(unM) TPAHCIIOPTHBIX CPEICTB, SBISIOLIIUXCS OPYAHUEM COBEPIICHHS AIMHUHHCTPATHBHOTO
paBOHAPYIICHHUs MO0 Oe3 TakoBoH [2].

Eciu mepeBo3ka JpeBeCHHBI OCYyLIECTBiIseTcs 0Oe3 CMEHbl COOCTBEHHHKA, HE Ha
IPOJAaXy, TO B 3TOM CJIy4yae HaJIU4HUE CONPOBOIUTENBHBIX JOKYMEHTOB HEO0A3aTeIbHO, HO B
Clly4ae MpOBEpPKU HEOOXOAMMO MPEIbsIBUTH JOKYMEHT O MEpexo/ie MpaBa COOCTBEHHOCTH Ha
KpyIiible JiecoMaTepuanbl WKW nwiomaTtepuansl. [lpu monade aekiapaliud OHU TakKkKe
yuntbiBaroTcs B «JIecET’AUCy.

Cornacuo cratee 30 JlecHoro xonekca Poccuiickoit @eneparmu [3] perimamentupyercst
BO3MOXXHOCTh 3arOTOBKH JpPEBECHMHBI TpaxkaaHamu Poccuu Uit COOCTBEHHBIX HYXKI.
B EI'AVIC otpaxatotcs cBefieHUs 10 ee 3arotoBke. [1o qorosopam Kyniau-npoaaku JIECHBIX
HACaXJEHUN BBOJATCS OTYETHl MO UCHONB30BAHUIO OTOM JPEBECHHBI OpraHaMu
rOCyIapCTBEHHOW BJIACTH.

[TonyuuB pa3zpelieHue, >KUTENN CeTbCKOW MECTHOCTH MOTIJIM 3arOTOBUTH JIPEBECHHY, a
3aTeM mpoAaTh ee. OJTa MpaKkTUKa HCIOJb30Bajach HIMPOKO U TO3BOJSIA OTIEIbHBIM
y4acTHUKAaM pbIHKA T[ONlydyaTh 3HAUMTENbHBbIE MpeumylnecTBa. Hauwmnas ¢ 1 QeBpans
2013 roma, cormacHo HOBoM pemakmmm ctatbu 30 JlecHoro koaekca P®, «ipeBecuHa,
3aroTOBIICHHAs TpaXJaHAMU i COOCTBEHHBIX HYXKI, HE MOXKET OTYYXAAaTbCAd WU
NEePEXO/IUTh OT OJHOIrO JHIA K JPYroMy MHBIMHU crocobamu». OmHAaKO 3Ta JApeBecHHa IO-
MPEeKHEMY MOTa/IaeT Ha PHIHOK.

@aKTUYECKH NPENOCTAaBIEHUE APEBECHHBI TpakJaHaM Ha JIbIOTHBIX YCJIOBHUSX BO
MHOTHX PErHOHAaX BBITIOIHSIIO Cpa3y TpU QYHKIUU:

a) obecreunBaIo JIFOACH TOW IPEBECHHOMN, KOTOpas Oblila UM HY)KHA — JIJI OTOTLJICHUS,
CTPOUTENLCTBA UM PEMOHTA;

0) MO3BOJISIIO MAJOUMYIIMM CEJIbCKUM JKHUTEJSIM OIUIATUTh YacThIO MPEIOCTaBICHHOMN
UM JIPEBECUHBI YCIIYTU 10 3aTOTOBKE U JOCTABKE 3TOM IPEBECUHBI U3 JIECA;
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B) 00ecneurBagO0 MEJIKHUM JI€CO3arOTOBUTENSIM JIOTIOJHUTEIbHBIM JOCTYN K JIECHBIM
pecypcam B 00X0/1 HETIOABEMHBIX JJIsl HUX CTaHAApPTHBIX OIOPOKPATHUECKUX MPOLETYD.

[TpaBUJIBHO 3TO WJIK HET — OTJIEIbHBIA BOMPOC, HO Y 3aKOHOJAATENeH, 0UeBHIHO, OBLIO
CBOE TIPE/CTABJICHUE: JPEBECHHA, TMPEAOCTABICHHAs TpakJaHaM JJsi COOCTBEHHBIX HYXKI,
JIOJIKHA MCIOJIB30BaThCS TOJIBKO UMU M TOJIBKO JJI 3TUX HYXk . IMeHHO 3T0 npencraBieHue
U OBUIO peayin30BaHO B HOBOM 3aKkOHE. Temepb MalOMMYIIUH CENbCKHH >KUTENb, HE
MMEIOIINM BO3MOXXHOCTU HU CaMOCTOATENIBHO 3arOTOBUTH JIPEBECHHY, HAIPUMEp, B CUILY
BO3pacTa WM OTCYTCTBUSI HABBIKOB, HU OIUIATUTh 3arOTOBKY U JOCTaBKY <JIbIOTHOW»
JIPEBECUHbI B CUJIy MaJlOCTH, HAlpUMep, MEHCHH, WK BOOOIIE OTCYTCTBHS HCTOYHHKOB
JI0X0/1a, CTOJIKHETCS] C HEBO3MOXKHOCTBIO PEANIN3ALUN IOJTyYEHHON JIbIOTHI.

Mosker ObITh, NYyTH pEHICHUS 3TOM NpoOieMbl OYyayT HaWIEHBI, €CIU peaabHOMN
NOTPEOHOCTH B JAHHOW yCIyre HET WIM €€ HEBO3MOXKHO MOIYy4uTh. OJHUM U3 BO3MOXKHBIX
pelieHuit Obu1a ObI MOHETHU3AIMS 3TOM JIBIOTHI.

PaccmaTrpuBaemasi aBTOMaTu3MpoOBaHHasl CHUCTEMa IPUMEHSIETCS HE TOJIBKO B IIEJSAX
ydyeTra IpaBOOTHOLICHUHM, MPEAMET KOTOPBIX — IMpOJAaKa JPEBECHHBI, HO TaKXKe s
IIPOBEJCHUS aHAJIMTUYECKOW pabOThl B LIEISAX BBICTPAWBAHUSA SKOHOMMUYECKON MOJIUTHKU B
CErMEHTaX SKOHOMHKH, JIJISI KOTOPBIX XapaKTEepHBI JaHHbIE MOJOOHBIE COTJIAIICHUS MEXITY
XO03SUCTBYIOIIUMU CyOBEKTAMHU.

B umemoMm Takas cucteMa MPOBEPKHM 3aKOHHOCTH IPOUCXOXKJIECHUS JIPEBECHHBI,
coBMemIamas B cede JTOKyMEHTAJIbHYIO MPOBEPKY M HCIIOJIb30BAaHHE WH(POPMAIMOHHBIX
cucteM, sBiseTcs 3PGEKTUBHOW MeEpol NPOTHBOJEHCTBUS BbIBO3y W3 P®d He3akoHHO
3aroTOBJICHHOW JPEBECHUHBI LIEHHBIX TIOPOJI, OJJTHAKO B HEW UMEETCS psAJ] «CIabbIX MECT»:

1) EIANC npeaHasHaveHa JUIS  BBISBJICHHS —JICCOHAPYIICHHH B  MpoIlecce
TPaHCIIOPTUPOBKU JAPEBECUHBI, B IYHKTAaX IpHEMa JPEBECUHBbl WM B IYHKTaX IpOIycKa
yepe3 rocyapCTBEHHYIO I'DAHMILY, @ HE B MECTax 3aroTOBKU. DTOT MOJXOJ HE HCKIIOYAET
HE3aKOHHbIE pyOKH, a TOJIbKO BbIABIAET UX. HeobXxoauMo nepeHecTu KOHTPOJb B JIEC, JUIS
9TOro JOJKHa OBITh BOCCTaHOBIEeHa JiecHas oxpaHa. Ot 40 mo 50 % Bcex cmyuaeB
HE3aKOHHOM pYyOKHM MOJKET BBIABIATHCA INPU NPOBEIACHUM MATPYJIUBAHUS TEPPUTOPUU
COTpYIHHKAMH JicCHUYeCTB [4];

2) crenuanicThl, padoTammye B cepe JECHbIX OTHOIICHUH, B HEIOCTaTOYHOW Mepe
03HAKOMJIEHBI C [TPaBWJIAMHU U IIPOLIENYPAMHU, PEATU3YEMBIMU B CUCTEME;

3) B «JIecETAUC» OTCYTCTBYIOT CBEIEHHS O TPAaHCIOPTHPOBKE JPEBECHHBI, YTO
NPUBOJUT K HEBO3MOKHOCTH KOHTPOJISI OOBEMOB JIECOMAaTepHAIOB OT JIECOCEKH 10 MecTa
noTpeOIeHus;

4) cymectByer mpoOiiema, CBs3aHHas C YYeTOM IIYHKTOB [epexoia Mpas
COOCTBEHHOCTU. B CBSI3M € OTCYTCTBHEM 3aKpeIUIEHHBIX Ha 3aKOHOAATEIbHOM YPOBHE
TpeOOBaHUI MYHKThl NPUOOPETEHMs] APEBECHUHBI CTAHOBATCS MECTOM COBITA HE3aKOHHO
NOOBITOM  JAPEBECHHBI, JIeralu3aluu  Oojiee JOPOrMX M  KayeCTBEHHBIX  KPYIJIBIX
Jaecomarepuaios [5];

5) OTCYTCTBYIOT BO3MOXXHOCTH  B3aHMOJCUCTBUS  MH(MOPMAIMOHHBIX  CHCTEM
OenepanpHoit TamoxkeHHON cny)0bl U «JIecETAWUCy» ¢ ucnonb3oBaHUEM €IMHOM CHUCTEMBI
MEXXBEOMCTBEHHOI'O JJIEKTPOHHOIO B3aUMOJEHCTBUS, a TAK)KE MEXaHW3Mbl OTCIIEKUBAHMS
00BEMOB JPEBECHMHBl Ha MOMEHT 3aroTOBKM M OOBEMOB JpPEBECHHBI, YKa3aHHBIX BO
BHEIITHETOPTOBOM KOHTpaKTe [5].

[nsa  cosepmieHcTBOoBaHusl cucTeMbl <«JIecEI’AMC» MOXHO TpemoXuTh pPsij
MEPOIPUATHUI:

1) mpoBeneHHE CHCTEMHOTO OOYYCHHsS C TOJIb30BATENSMH, CICIUATUCTAMH CHCTEMbI
rOCyJapCTBEHHOTO YIPABJICHUS JecaMH M JiecHOro 6m3Heca. Heo0XoauMbl MEpONpUSATHS 10
JTUCTaHIIMOHHOMY 00yueHnto HopMam 415-D3 u pabore EI'ANC nst Bcex kenaronux B BUJE
BEOMHAPOB;
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2) ocHamenne anmaparypoii ITJIOHACC  TpaHCHOPTHBIX CPEACTB, KOTOpBIE
OCYILECTBIISIOT pyOKY JIECHBIX HACAKICHUN M TPAHCIIOPTHPOBKY JIPEBECHUHBI;

3) noouBatbcs B «JIecEI’AMC» moaHOTHI U JOCTOBEPHOCTH JAHHBIX, 00CCIIEYMBAIOIINX
NOJHBI  KOHTPOJIb TIOTOKOB JIPEBECHUHBI, UYTOOBI TOJHOCTBHIO IPOCIEKHUBATH O0O0OPOT
JIecCOMaTepUasIoB OT JIECOCEKH JI0 MECT epepaboTKU M SKCIIOPTa;

4)  HeoOXOOUMO  aKTHBH3HPOBAaTh COBMECTHYIO pabOTy 10  IOCTOSHHOMY
MH(OPMALIMOHHOMY B3aUMOJACHCTBHIO C MNPOPUIBHBIMH BegoMcTBaMu — DenepaibHON
TaMOXXEHHOW CiIy>)kO0H, MUHHCTEPCTBOM BHYTpPEHHUX Jen, PDenepanbHOl  ciryxOoi
cyneOHbIX TpuCcTaBoB, dDenepaabHON HAJIOTOBOM CIyX)Obl — s Oosiee A()PEeKTUBHOTO
ucnoib30Banus nHPopmanmu, conaepxkaimeiics B «JIecEIAVCy», u onepaTUBHOTO BBISBICHUS
U UCKJIIOYEHHUS U3 000pOTa HE3aKOHHO 3ar0TOBJICHHOMN JAPEBECUHBI;

5) mis noBbimeHuss 3PPEKTUBHOCTH PabdOTHI OPraHOB TOCYIAPCTBEHHOW BIIACTH
cyobekToB Poccuiickoit ®enepanuu HE0OXOJUMO TNPUMEHEHHE JAHHBIX KOCMHYECKOTO
MOHMTOPMHIAa O HE3aKOHHOM JIECOIIOJIb30BAHUU. OTO MO3NOJUT TOYHEE YUYMUTHIBATh
HE3aKOHHbIE pYOKM U BBIABISATH TEPPUTOPHH, TI€ HEOOXOAMMO BMEIIATEIbCTBO
PaBOOXPAHUTEIbHBIX OpraHoB [5];

6) BHeApEeHHE MPOrPAMMHO-TEXHUYECKUX CPEICTB, MO3BOJIAIONINX KOHTPOJIUPYIOIHM
OopraHaM OCYIIECTBIISTh IPOBEPKY (HAKTUYECKOro o0beMa 3aroTOBJICHHOH JIPEBECHHBI
HEIOCPEICTBEHHO Ha MECTE.

JlecozaroroBuTenen X AyT U3MEHEHHs, KacarollUecs COMPOBOJUTENBHOIO JOKYMEHTA,
KOTOpBIE MPOM30iMAyT B Onrkaiiiiee Bpems. Jlo cUX MOp CONMPOBOIUTENBHBIN JOKYMEHT Ha
nepeMeniaeMyro mapTuio IpeBecuHbl He BHOCHICS B «JlecET'AWCy, He Obl10 TpeOOBaHUM 110
€ro XpaHeHWI0, OH ObLI HE3alUIICH, YTO MPHUBOJWIO M MPUBOJUT K CUTYyallud, KOTAa
COTPOBOJUTENBHBIA JTOKYMEHT HE OOECIEeUMBAET MPOCICKHUBAEMOCTh 000pOTa TOBapa OT
JIECOCEKU JO TMepepadOTKH WM IKCIOpPTAa, HE SBISETCS MPEMATCTBUEM MJis Jieraiu3aluu
HE3aKOHHO 3ar0TOBJICHHOW HJIM HE3aKOHHO IMOCTYIHUBIIEH B 000POT IpeBecHHbI [6].

B npennaraemMblx M3MEHEHHMSIX B JIECHOE 3aKOHOAATENICTBO — BblJaya 3JIEKTPOHHOIO
conpoBoauTenbHOro JokymMeHTa (DCJl) yrnoaHOMOYEHHBIM MPEACTABUTEISAM FOPUIUYECKOTO
JuUa WIMA MHAUBUAYAJIBHOIO MPEINPUHUMATENS HAa TPAHCHOPTUPOBKY JPEBECUHBI B
JeCHUYECTBaX cyObekTa PD B COOTBETCTBUU C 00BEMOM, yKa3aHHBIM B JOTOBOpE KYILIU-
NPOJAXH JIECHBIX HACAKICHWM, WIM 3adBJICHHON B JIECHOM JEKIapallid JApPEBECUHBI Ha
KOHKPETHOM JIECOCEKE.

[To ponmoMHHUTENBHOMY 3asBJICHUIO COIMPOBOJUTENBHBIE JIOKYMEHTHI MOTYT OBITh
BbI/IaHbI JIOMIOJHUTENBHO WJIM CIIMCAaHbI B CIy4yae MX yTepu Wiu nopuu. Kaxkablii BblIaHHBIN
COIIPOBOJIUTENILHBIN JJOKYMEHT JOJDKEH ObITh IPUBSA3aH K KOHKPETHOH jecoceke. CBelleHHs O
IPUBS3KE COBOKYIIHOCTH  CONPOBOJIUTENIBHBIX JOKYMEHTOB K JIECOCEKE BHOCSTCS
necanuecTBOM B «JIecEI'TAUCy. Takas npuBsizka JeiaaeT COBOKYITHOCTh COITPOBOAUTEIbHBIX
JIOKYMEHTOB 10 (pYHKLMOHATY COBPEMEHHBIM aHAJOIOM JEHCTBOBABLIETO paHee B JIECHOM
3aKOHOJATENILCTBE Pa3peLIUTENIbHOIO JOKYMEHTAa Ha pYOKYy JIECHBIX HAaCaKIACHUH —
aecopy0ouHOro Ouiera.

Havanom ncnionb3oBaHusi CONPOBOAUTENBHOIO JOKYMEHTa CUUTAETCS NEPBOHAYAIbHOE
BHECEHHE Ha Hero MH(opmaiuu, ycraHoBieHHOH IlocranoBnenuem [IpaBurenscrsa PD ot
21.06.2014 r. Ne 571. IlpekpamieHHeM HCIOIH30BAHUS COIPOBOAUTEIHLHOTO JOKYMEHTA
CUMTAETCsl CUMTBHIBAHUE C HEro MH(POPMALMU B MyHKTE Ha3HayeHHs. Hayano mcnosiabp3oBaHus
U TpeKpalleHue UCIHOJIb30BaHUS  COMPOBOJUTEIBHOIO JIOKYMEHTa IPEANOaraeTcs
aBTOMATH3UPOBaTh IyTeM BHECEHHUS JaHHbIX B Bujae (Qaiina Ha RFID-merky ¢ momoribio
HocuMoro ycrpoiicta ¢ NFC-monynem.

[Ipenmonaraercd, 4YTO Hayalo MCIOJIB30BAHUS M IPEKPALIEHUE MCIIOJIb30BaHUS
COIMPOBOJUTENILHOTO JOKYMEHTa OyJIeT CONMPOBOXKAAThCSI BHECEHUEM I'€0TEroB — CBEACHHUM O
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reorpagUYecKiX KOOpPAMHATAX MECTa, TJIE HCIIOJIb30BAIOCh MOOMIBHOE YCTPOMCTBO IS
3aI0JTHEHUSI COMTPOBOUTEIILHOTO IOKYMeHTa [6].
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CTAHJIAPTHU3AIIUAA B YCJIOBHUAX IIUP®POBOI DKOHOMUKH
STANDARDIZATION IN THE DIGITAL ECONOMY

Cmanoapmel cmumyaupyom nepexoo NpoMbIUIEHHOCMU U IKOHOMUKY Ha yugpy. Ha
ce200HAWMNULL  OeHb yugposuzayus cmaia 0Oonee AKMUBHO GHEOPAMbCA 8 pedbHOe
npou3B00CmMeo, U pojb CMAHOAPMO8 Npu SMoM MpyoHo nepeoyeHums. L{ugposusayus —
nepewvlll U BANCHEUUULL IMAN BXOHCOEHUS. 8 YUUPPOBYIO IKOHOMUK) .

Standards stimulate the transition of industry and the economy to the figure. To date,
digitalization has become increasingly implemented in real production, and the role of
standards is difficult to overestimate. Digitalization — the first and most important stage of
entering the digital economy.

Ponp crampaptusanuMu B COBPEMEHHBIX  YCIOBHUSAX  IIOCTOSHHO  BO3pAacTaer.
Crangaptuzanus — 3TO KIIOYEBOM (akTop MOAAEPKKH TOCYAapCTBEHHON COLMAIbHO-
HKOHOMHUYECKOW MOJIMTHUKH; OHA CIIOCOOCTBYET PAa3BUTHIO PA3TUYHBIX MHHOBALIUN, CHUKEHHUIO
TEXHUUYECKHUX OapbepoB B TOPTOBjE, T0OPOCOBECTHOW KOHKYPEHIIMH, SKOHOMHH BCEX BHJOB
pecypcoB, o0ecrieyuBaeT OXpaHy HHTEPECOB MOTPEOUTENEH 1 3aIUTy OKPY>KaIOLIeH Cpebl.

16


http://https/smart-lab.ru/blog/469802.php/
http://www.consultant.ru/document/cons_doc_LAW_156534/
https://vk.com/lesnoyforum
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=EXP&n=%20646711#0054189658824447706
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=EXP&n=%20646711#0054189658824447706
http://lesozagotovka.com/rybriki/les-i-zakon/lesegais-zhdem-izmeneniy/
http://lesozagotovka.com/rybriki/les-i-zakon/lesegais-zhdem-izmeneniy/
mailto:sinyes@yandex.ru

TpynHO mnepeoleHUTh 3HAuY€HHE M POJIb CTAHAAPTU3ALUM B COBPEMEHHOM MHMpE.
CranmapTbl CioyXaT KOHEYHOMY IIOJb30BATENI0 KPUTEPUEM CYXKIEHHs, BBICOKOH Mepoin
Ka4yecTBa, ONpPE/eleHHON rapaHTHed B3aMMOCBA3aHHOCTHM U COBMECTUMOCTH, CIIOCOOCTBYS
MOBBIIIICHUIO 0€30MacHOCTH, OXpaHE 3[0POBbS JIIOJIEH M 3alIUTe OKpYXKAroIled cpenbl, a
TaKXe COCOOCTBYIOT YIyUIIEHUIO KaueCTBa KU3HU JIIOJICH.

OcCHOBHBIE HANpaBJICHUS PA3BUTHUS CTAHAAPTU3ALINY:

a) MOJIEpPHU3aLUs U TEXHUYECKOE [1€PEOCHALICHUE;

0) pacmupeHue TPaKTHKH MPUMEHEHHS CCBUIOK Ha JOKYMEHTHI B 00jacTu
CTaHJapTU3aALMH;

B) 100OPOBOJILHOE TIOJATBEPKICHIE COOTBETCTBUS HALIMOHAIBHBIM CTaHIApTaM;

I') yCuJIeHHe poiu Ou3Heca B paboTax 0 CTaHIapTU3aLUH.

B macrosimee Bpemsi  gedictByer 32 700  cTaHAapTOB — HALMOHAJIBHBIX U
MEXIOCYIapCTBEHHbIX. [IpH 3TOM 10111 «COBETCKUX» CTAHAAPTOB OCTAETCs BBICOKOM. Tarke
NEMCTBYET WENblid PSJl CPEAHECPOUHBIX OTPACIEBBIX W TEPCHEKTHBHBIX MIPOTpaMM IO
CTaHJApTU3aLMH, HAIPUMEp, IPOrpaMMa CTaHJapTU3alUN B HAHOTEXHOJIOTHH.

KiroueBbie MeponpusTHs 110 Pa3BUTHIO HAMOHAIBHOM CUCTEMBI CTaHIapPTU3ALINH:

a) COBEPIIEHCTBOBAHUE NMPUMEHEHUS HOPMATUBHBIX JOKYMEHTOB B 3aKOHOJATEJIbHON
Oase;

0) popMupoBaHue OMOJIUOTEKH CTAaHIAPTOB B MAIIMHOYUTAEMOU (opMme;

B) POCT BIIMSIHUS B MEXKTYHAPOHBIX OPTaHU3AUAX M0 CTAaHIApTU3AINH;

I') CO3aHUE KCIIEPTHON SKOCUCTEMBI C OTPACIIEBBIMU U MEXKIYHAPOJHBIMHU CHCTEMaMHU
CTaHJapTH3AIHH.

CranpapTu3anus BO MHOTOM OIIPEeNsieT YPOBEHb 3KOHOMUYECKOIO Pa3BUTHSL, TaK KaK
OHa KOHCTaTHPYeT NMPUMEHSEMbIE TEXHOJOTHH, METOJBI M3MEPEHHs, MaTtepuansl. M3 sToro
BCET0 CKJIaJ(bIBAETCS] YPOBEHb 3KOHOMUKU. CTaHAapTU3alMs UCIIONb3YeTCs Il o0ecreueHus
JOCTHKCHUS HayYHO-TEXHUUECKOro nporpecca [1, 2].

Hay4Ho-TexHMUYeCKMil mporpecc craja BeAylluM (aKTOpOM pocTa SKOHOMHKH, a
WHBECTUIIMM B YEJIOBEUCCKUI KalWTal CTald TMPEBBIIIATh HHBECTUIIMH B MAIIWHBI U
oOopynoBanue. CTaHOBJIEHME HOBOIO TEXHOJOIMYECKOIO YKJIaja O0ECleUYUT CHUKEHUE
MaTepHajo- W DHEPrOEMKOCTH TIPOU3BOJICTBA: HHEPrOEMKOCTh MHUPOBOH HSKOHOMHKH K
2030 roay cHuzutcs Ha 60 %. B 2015 rogy MupoBOil peIHOK MPOAYKIMM U YCIYT, CO3AaHHBIX
C HUCIIOJIb30BaHUEM HAHOTEXHOJIOTHH, JOCTUT OJHOTO TPWJLIMOHA J0JIapoB, a 3To 1,25 % ot
BMII (BaiioBOro MUpOBOTO MPOAYKTA).

Oxupnaercsi, 4ro cdepa NPOU3BOJACTBA TEPEHUIET K OSKOJOTMUECKH YHUCTHIM |
6e30TX0AHbIM TexHoJorusM. Jlons Poccum Ha MHpPOBOM pBIHKE 3JEKTPOHHOM TEXHUKH U
KOMITOHEHTOB cocTasisieT He 6onee 0,1-0,3 %, a Ha pbiHKe nHOpMaroHHbIX yeayr — 0,2 %,
yTO B 25 pa3 meHble ueM y Kutast u B 15 pa3 mensbiie yem y Unauu.

OCHOBHBIM (PaKTOPOM POCTAa HKOHOMHKH SIBIII€TCS HAyYHO-TEXHUUYECKUH Mporpecc u
MHTEJUIEKTYaJIM3alisi OCHOBHBIX (DAaKTOPOB MPOW3BOCTB: HA JIOJI0 HOBBIX 3HAHUH, KOTOPHIE
BOILIOLIAIOTCA B MPOU3BOJICTBO, B PAa3BUTHIX CTpaHax mpuxoautcs oT 70 no 85 % mpupocta
BBII [3].

EBponelickass KoMHCCUSI CUMTAET, YTO POJIb CTAHAAPTOB IS MOAJICPKKH MHHOBAIMN
Ba)kKHa, KaK OTBET HA COBPEMEHHBIC YKOHOMHUYECKHE, YKOJIOTHIECKUE U CONUATBHBIC BHI30BBI.
C opaHOI CTOpPOHBI, CTaHAAPTU3ALMUS COJACHCTBYET WHHOBALMOHHOMY IIPOIECCY C €ro
HaYaIbHBIX CTaJWH — JEJaeT e€ro YIpaBIsieMbIM, a C JAPYroid — o0ecIieuyrBaeT TOCTYITHOCTh
WHHOBAIIMOHHOT'O TIpOIlecca, COACWCTBYET BHEIPEHUI0 HWHHOBAIMOHHOTO MPOJYKTa B
TIPOM3BOJICTRBO.

Taxum 0Opa3oM, CTaHAAPTHI MPEALIECTBYIOT HHHOBAIIMSAM, YCTaHABIMBAs KPUTEPUH JIIIS
NPOCKTHUPOBAHUS H OKCIUTyaTallHOHHBIE XapPaKTEPUCTHKH, KOTOphIe OyayT OTBEYaTh
TpeboBaHuUsAM NoTpeduTenel. B To e Bpems BHeIpeHHAss MHHOBAI[MOHHAS UJIesI MOXKET CTaTh
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OCHOBHOW [IJI1 HOBOTO CTaHAAapTa. YUYEHble U CHEHUaIucThl PoccTanmapra aokaszainu
BO3MO>XHOCTh IIPUMEHEHHUS CTaHAAPTU3allMM HA PAHHHUX CTAMSIX BHEIPCHUS MHHOBAIUN Ha
npuMepe pa3pabOTKU M HCIIOJIb30BaHUS HAHOMPOIyKTOB. CTaHIapTu3alus UIrpaeT
WHTETPUPYIOUIYIO pOJIb B IHMKJIE «HAayKa — TEXHHMKAa — IPOU3BOACTBO» M, OIHUPAsCh Ha
TOCTHXKEHUS (PyHaMEHTANbHBIX HAyK, 00eCIeYrBaeT pa3BUTHE TEXHUKH.

CeromHs craHfaptusanus npuoOperaeT Bce Oosblliee 3HAYECHUE, TaK KaK OHa
B3aMMOYBS3bIBACT TEXHUYECKUE PELICHUS U JTaeT BO3MOXKHOCTh 00€CIEUUTh MEKOTPACIIEBYIO
KOOTIEPAIUIO JIEATENBbHOCTH U A()(PEeKTUBHOEC BHEAPEHUE HAYKOGMKHX TEXHOJOTUH B
npou3BoAcTBO. CTaHAapThl 33Jal0T ypPOBEHb, HAa KOTOPBIM JOJDKHBI OPHUEHTHPOBATHCS
MIPOU3BOUTENN TOBAPOB U YCIYT.

HepnocraTtouHoe 4Mcio CTaHAAPTOB B HOBBIX cepax NEATEIBHOCTH U 3aMEIJIEHHOE
OOHOBJICHHE CYLIECTBYIOIIUX 3aTPYyAHSET pearupoBaHME HA WHHOBAIIMM, YCKOPEHHE HX
JOCTyTa Ha BHYTPEHHUE U I100aJIbHBIE PHIHKH.

OngHa ©3 OCHOBHBIX COIMAIBHO-DKOHOMHUYECKHX (YHKIUH CTaHIapTU3AlUA —
MOJIEpHHU3AIUs MPOAYKIIMU U TEXHUYECKOTO YPOBHS Mpou3BoAcTBa. OHa peanusyeTcs myTem
CO3JIaHUsI HOPMATHMBHOW 0a3bl JJIsi TOBBIIICHUS KadyecTBa MPOAYKIMH (B TOM YHCIE,
MPEeIMETOB MOTpeOsieHUs1) U OOHOBIIEHHUSI MPOU3BOJCTBEHHOH 0a3bl, C MOMOUIBIO KOTOPOI
dbopMuUpyeTCs BBICOKMM TEXHUYCCKUH YpPOBEHb M 00ECIEYMBACTCS WHTCHCU(UKAINS
MIPOU3BO/JICTBA.

Buenpenne xonuenuuu «Mumyctpun 4.0» moapazymeBaeT 3HaYUTEIHHOE MOBBIIICHUE
YPOBHS 3HAHUM O HU(POBBIX TEXHOJIOTUAX B MPOU3BOJICTBEHHOM KOMITAHUU U CBSI3AHHBIX C
HHUMH BO3MOXHOCTEH, a TakKe BJIEYET 32 COOO0N M3MEHEHHUs Cpa3y B HECKOJIBKHUX KPYITHBIX
yacTsaX opranusanuu [4].

[ToBpleHWE  YpPOBHS 3HAHWA O MHQPPOBBIX  TEXHOJOTHSIX  OOYCIABIMBACT
HEOOXOUMOCTD MOIIArOBOTO MOAX0Ja K Pa3BUTHIO KOMMAaHUU. HeMenkumMu ydeHbIMU ObUTH
paspabotansl mytd paszButus s «MuHayctpum 4.0» OHM HaYMHAIOTCS C  0a30BBIX
TpeOoBaHUIl M OOECHeunBalOT MOAJEPKKY KOMIIAHMH B TEYEHHME BCEro Ipolecca uxX
npeoOpa3oBaHMsi B IOCTOSIHHO pa3BUBaroIuecs, THOkue opranu3auuu. J[aHHBIA TyTh
BKJIIOYaeT 6 9TamoB  pa3BUTUA: UHGOPMATU3ALMIO, CBA3AHHOCTb,  HATJIATHOCTb,
MIPOHUIIAEMOCTD, MPEIACKA3yeMOCTh U CAMOKOPPEKIIUIO (CM. PUCYHOK).

Undpoeuzauma

Kak peanu3oBaTh CAaMOHACTPORKY NPOM3BOACTER?

YTo npomnsoiper?

Movemy 370 NpoMCwOONT?

LleHHoCTL

Yro npoucxogut?

¢

MpoxuuaeMocTb,

Q

HarnagHocTb

lNpenckasyemMocTs Camokoppexumns

/iMHdJOpMaTHBaLLMHi CeA3aHHOCTL

Oranel passutus «unycrpun 4.0»
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Kaxip1ii 3Tan OCHOBaH Ha MPEABIIYIIEM U ONUCHIBACT XaPaKTEPUCTUKH, HEOOXOAUMBIC
JUI €r0 JIOCTMIKEHHUS, a TaKkKe MOTEHIMAIbHBIC BBITOJBI U KOMIAaHWUH. BaxxHO, 4TOOBI
XapaKTEepUCTUKU HaKalUIMBAJIMCh Mo3TanHo. [Ipouecc nmpeodpa3oBaHus — 3TO HENPEPBIBHbII
NyTh, BKJIIOYAIOIIMM MHOKECTBO I1OCJIEJIOBATEIbHBIX IIAroB, KOTOpBIE HYXHO JENaTh
nocrenento [5].

Ha ceroansmuuii geHb MHorue kommnanuu B Poccuiickoit ®enepanuu pemiarot
npoOjeMbl, CBsI3aHHBIE C co3JaHuMeM 0a30BbIX ycnoBui st «Mugyctpun  4.0».
CoOTBETCTBEHHO, IyTh PAa3BUTUS HAYMHAETCS ¢ LU@poBU3alMU. XOTS camMa Mo cebe
nudpoBuzanys He sBigercs udacTbio Mupyctpum 4.0, uHpoOpmarusanuss U CBA3aHHOCTb
NPEICTaBISIOT CcO0O0M 0a3oBble TpeOOBaHMA JUIsI €€ pealu3alui. 3a JTUMH JBYMS
NepBOHAYAILHBIMU 3TAallaMU CJIEYeT YEThIpe APYTHX 3Tama, B X0/€ KOTOPBIX Pa3BHBAIOTCS
XapakTepucTuku, Heooxonumele s «Mumycrpuu 4.0» [6, 7].

HUngpopmamuzayus — 310 nepBblid Tan Ha myTH pasButus «Muayctpuu 4.0», u oHa
npeJCcTaBisieT co00i OCHOBY s nudpoBuzanuu. Ha 3Tom sTane pasHeie HHPOPMALMOHHBIC
TEXHOJIOTUM  MCIIOJB3YIOTCS  pa3felbHO Jpyr OT Jpyra B paMKax KOMIIaHHUH.
HNudopmarnzanus yxe JOBOJIBHO PACIHPOCTpaHEHAa B OOJBIIMHCTBE KOMIAHMHA U IJIABHBIM
o0Opa3oM ucnoab3yercss g Oosee 3()(HEKTUBHOrO BBINOJIHEHHUS MOBTOPSIOLIMXCS 3ajad.
WNudopmatuzanus OTKpbIBA€T BaKHbIE NPEUMYILECTBA, HalpUMep, MOMOTaeT YJEIIEBUTh
IPOM3BOJICTBO M OJHOBPEMEHHO IPUBECTH €ro K OoJsiee BBICOKMM CTaHIapTraM U Oosee
BBICOKOM TOYHOCTH, 0€3 KOTOpodM Obulo Obl HEBO3MOXKHO H3rOTABIMBATH MHOTHE
COBpPEMEHHBIE IPOAYKTH. TeM He MeHee, Ha NMPEANPHUITHIX €CTh MHOKECTBO 000PYIOBaHUS
0e3 mudpoBoro uHTEepdeiica, MOITOMY HCIONb30BaHUEe HH(POpPMATH3AIMK JUIsI Hadaia
passutus «unyctpun 4.0» HEBO3ZMOXKHO.

Lughposoii cmanoapm 6yoyweeo — 3T0 CTaHIAPT B €T0 HBIHEITHEM TEKCTOBOM (opMaTe
C IpPUBS3aHHBIMM K HEMYy TpeOOBaHUSAMH, K KOTOpPBIM INPHUBS3aHbl MapaMmeTpbl, YUTACMble
aBTOMATU3UPOBAHHBIMU cucTeMaMu. Mcxozs 13 3Toro pa3zpabaThIBatOTCsl HOBbIE TEXHOJIOTHU
yIpaBJIeHUs] JTOKyMEHTaMU (CpaBHHUTEJIbHbBIN aHan3, NPOBEpKa aKTyalbHOCTH U JIPYroe).
Taxoke pa3pabaTbIBarOTCsl PEIICHUS 0 PEalM3allUU CUCTEMbl YIpPaBICHHUsS TpeOOBaHMSIMHU,
JUIA HWCHOJb30BAHUS YEJIOBEKOM M aBTOMATHU3MPOBAHHBIMU CHCTEMaMH. OTO CO3JlaHHE
IPUHECET OTPOMHYIO MOJIb3Y JUISl BCEX YYACTHUKOB IPOM3BOACTBEHHOI'O MpoIiecca.
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AHAJIN3 PBIHKA U IEPCIIEKTUBBI TIPON3BOACTBA
JAEPEBAHHOMU TAPBI B POCCHUH

THE ANALYSIS OF THE MARKET AND THE PROSPECT
OF PRODUCTION OF WOODEN CONTAINER IN RUSSIA

PaCCMompeHbl KOHCMpPYKYuUu u mamepuaiibl 071 U320MOGIICHUA mapbol, mpe606anz K
ymunuzayuu. Ilpoananusuposanvl meHOeHyuu npou3Bo0Cmed, UMHOPMA U 3KCHOPMA mapol,
cyenapuu pazeumusi pvinka. OQO0CHO8aH pOCM  NPOU3BOOCMBA MApPbl C  Y4emom
eocydapcmeeHHod NOJIUMUKU UMNOPMO3AMEUEeHU I’lpO()yKZ/;MM CenbCKo20 X03AUCMEd.

Designs and materials for production of a container, the requirement to utilization are
considered. Trends of production, import and export of a container, scenarios of development
of the market are analysed. Increase in production of a container taking into account state
policy of import substitution of products of agriculture is reasonable.

OcHoBHOE TNpeAHa3HAuYEHUE Taphl — yIaKOBKa W TPAHCIOPTHPOBKA OBOIIEH, PpPYKTOB,
JIPYTUX MPOJIOBOJILCTBEHHBIX TOBApOB, MEJIKHX HACBIMHBIX M KPYMHOTA0APUTHBIX TPY30B
(Mebenu, 00OOpyHOBaHMUSA); MOMOJHUTEILHOE MPEJAHA3HAUYCHUE — B XPAHCHHUHU DPa3THMYHBIX
OBITOBBIX MEJIOUEH M MHCTPYMEHTOB, B TIOBCEAHEBHOMN KM3HHU JIEPEBSHHBIC AIIUKHU ITUPOKO
JUIsL 9TOro mpuMeHstoTes (puc. 1). MaTtepuanamu Uit U3TOTOBJICHUSI Tapbl MOTYT CIYXKUTh
MeTaJlJIbl, TUIACTMACChI, KAPTOH U JIPEBECUHA.

\|

Puc. 1. PazHoBUAHOCTU AEPEBSIHHON Taphl

HpO'—IHOCTI) U JOJTOBCYHOCTb ABJIAIOTCA MPECHUMYIICCTBAMU METAJNIMYECKON |
IJIACTMACCOBOM Taphbl, MO3BOJISIOIIMMYU €€ MHOTOKPAaTHOE UCIOIb30BaHue. OJTHAKO MPH 3TOM,
BO-TIEPBBIX, BO3HUKAIOT BCTPEUHBIC MIEPEBO3KH HE3AMOTHEHHOM Taphl (XOJIOCThIE TPOOETH) Ha
3HAYUTEIbHbIE  pPAcCTOSHHUS. Bo-BTOpBIX, s TOBTOPHOTO  MCIOJIB30BaHMUA  IPH
TPAHCIIOPTUPOBKE  IUIOJAOOBOLIHOM  MPOJYKIMH  BO3HUKAET  MOTPEOHOCTH B €€
aHTHcenTHYecko oOpaboTke. Tapa M3 MeTaIOB M IUIACTMAacC HMEET HU3KYIO
pemMoHTOnpUrogHocth. Hapsny c Oosiee BBICOKOW MEpBOHAYaIbHOM CTOMMOCTBIO 3TO
CYIIECTBEHHO yBEJIMUMBAET IKCILUTYaTallMOHHBIE 3aTPATHI.

Cormacao [lupextuBe EBpocrara (cratuctuueckomy Oropo EBpomeiickoro Coroza)
IUTAHUPYETCS BO3JIOKUTH UCKITIOUUTENIFHO Ha MPOU3BOIUTENS YIIAKOBKH OTBETCTBEHHOCTD 32
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o0ecrieyeHne TOro, 4YTOObl «yNaKOBKa He Oblga W30BITOYHOW JJIsi HCHOJB30BaHUSA IIO
Ha3HAUEHUIO W OblUIa MPHUroJHA JUIi TOBTOPHOM IepepaboTKH, yTHIM3aUUU B KadeCTBE
TOIUIMBA WM JUid KommoctupoBanusi» [1]. Tlocme OKOHYaHHS >KU3HEHHOTO —IIHMKIIA
MeTaJIJIMYecKass M IUIacTMaccoBas Tapa, HE IOABEPKEHHas OMOPA3JI0KEHUIO, IOJIEHKUT
YTWIM3aLMU, KOTOpasi UCHOJIb3YeT CI0XKHBIE «IKOJOIMUYECKH I'PSA3HBIE» METAJIypruueckue U
XUMHKO-TEPMHUYECKHE TEXHOIOTUH.

JlepeBsiHHasE M KapTOHHAs Tapa MMEET MEHBLIYI0 MEePBOHAYAIbHYIO CTOMMOCTb, UTO
MO3BOJIIET OTKA3aTbCsl OT IOBTOPHOI'O €€ HMCHOJb30BAaHUS [UIsl NEPEBO3KHU IJI0JJOOBOIIHOMN
HOPOAYKIMH, COOTBETCTBEHHO OT BCTPEUHBIX IEPEBO30K M AHTHCENTHYECKOW 00paboTKy,
CHHM3MB JKCIUTyaTallMOHHbIE 3aTparhl. Takas Tapa, oTpaboTaBIlas CBOW CPOK, BBICTYMAeT B
POJIM BTOPUYHOTO ChIpbs. OHA MpUroHa B Kau€CTBO TOIUIMBA WM Ul NEepepadOTKU Ha ILeny
st JICIT, uro orBewaer TpeboBanusim J(upektuBbl EBpocTara mo yrunusanuu.

[IpeumymiectBaMu  JAE€pPEBSIHHOM Tapbl 1O CpPaBHEHMIO C KAPTOHHOW  SBISIOTCS
IIPOYHOCTH, HAJIEKHOCTh U PEMOHTOIIPUTOIHOCTb. JlepeBsiHHAs Tapa U3rOTAaBJIMBAETCS B BUJE
AKECTKON KOHCTPYKLUH, MPEICTABIAIONIEH cO00H COOPHYIO KOHCTPYKIHMIO, B KOTOPOH IpH
HEO0OXOMMOCTH MOXKHO 3aMEHMUTH OTAENbHBIM 37eMeHT. HemanoBakHoe 3HaYUeHHE UMEET U
IIepOX0OBaTasi IOBEPXHOCTh JAPEBECHHbI, OHA CO3JAET TPEHUE MEXIY IEIETOM U IPy30M U
TEM caMbiM (UKCUpYeT €€ Ha OCHOBaHWMHU. BrIOpaTh JepeBO B KadyecTBE Marepuaia Jis
Tapbl — 3HAYUT IPUOOPECTU HE TOJIBKO HEAOPOI0il, HO MPOYHBIN U 0€30TXOIHBIN TOBAP.

[To nmanHBIM McTOYHHUKOB DemepanbHON CIYKObI TOCYZapCTBEHHOW CTaTUCTUKUA PD n
denepanbHOil TaMOKEHHOH Ciy:k0b1 P® [2] mpoaHanu3upoBaH PBHIHOK CPEBSIHHOW Taphbl
Poccun u ctpan Mupa mo BceM KIIHOYEBBIM IOKa3aTeiasM (Ui UMmopTa v 3kcmnopta). Ha
OCHOBE peiTHHIa MPOU3BOAMUTENEH 0 BBIpYUKE OT npojax B 2017 roxy u no ko3ppuiuenty
Tekymed maukBugHoctd B 2014-2017 rr. BbISBIEHBI KpYIHEHIIME OTEUYECTBEHHBIE U
3apyOe’KHbIE POU3BOJUTEIH:

o «Cnerctpoii-174» (r. Yensounck, Poccus);

o «Ypanesportapay (1. Uensounck, Poccusi);

o «JIJIK IICK» (r. Mocksa, Poccus);

e Cargo Plast GmbH (kommyna OGepBuseH, ['epmanus);

e Serwo Packaging Znl. Der Serwo Gmbh (r. OrenbH, ['epmanus);

¢ INGO ANNIS Kistenfabrik Gmbh (r. Bypcrep Hopazeekrocre, 'epmanus);

e PROFINDUSTRY (r. XKutomup, Ykpauna);

e FOP GRITSENKO O.0. (r. XXutomup, YkpauHa);

e FUSSION FRUSHT EXPORT E.I.R (peruon Ilstopa, Ilepy);

e SEIF FRUIT, (r. Men3senb-bypru6a, TyHuc);

e Gruppo Ferrera Srl (r. Hummemu (Kanpranuccerra), Mranus);

e Novi Fruit Di Li Bassi Giuseppe & F.lli (kommyna Ilakka, Utamusi).

Craructuka poccuiickoro umnopta B 2018 r. nokassiBaer, 4To MHTEPEC K UMIOPTHOU
HPOAYKIMH CO CTOPOHBI POCCUMCKUX MOTpeduTenel nagaer (puc. 2).

Kak BumHO u3 rpadukos, B 2014—2018 rr. Hab1r0AaIICSA POCT CIIPOCA HA OTEYSCTBCHHYIO
HPOAYKIMIO JaHHOTO BMJA, YTO NPUBEIO K YBEIMUYEHHMIO 00beMOB 3KcropTa. Poccuiickue
AKCIIOPTEPHI BEAYT aKTUBHBIN MMOMCK HOBBIX KaHAJIOB COBITA 32 PYyOEKOM.

Onwupasich Ha CTaTUCTUYECKUE JAHHBIE, IPOTHO3bI HKCIEPTOB, IIAHBI TOCY1aPCTBEHHON
TIOJIUTHKH B OTPACIU U IpyTHe opHIMaTbHbIE HCTOYHUKH HH()OPMAIHH, MOYKHO MPECTABUTh
TPU CIIEHapUs pPa3BUTHS phIHKA JCPEBIHHOM Tapbl Ha OMipKaillime rojpl: HETraTHBHBIMH,
VHEPLHOHHBIN 1 THHOBALIMOHHBIM.

HeratuBHblif cuieHapuii pa3BUTHSI phIHKA JCPEBSHHON Tapbl MpeNnojaracT CHIKEHUE
o0bem pbiHKa K 2023 romy. VIHEpUIHMOHHBIN CIEHApHA MpeaycMaTpuBaeT COXpaHEHHE
TEHJCHIIMNA Pa3BUTHS MOKa3aTesaell phlHKa, c()OPMUPOBABILNXCS B MOCIEAHHUE TOAbL. JlaHHBIE
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TEMIIbl PA3BUTUS SIBISIOTCS OOBEKTUBHBIM OTOOpPa)KEHHWEM HBIHEIIHUX 3KOHOMHYECKHX
peanuii u GopMupyroT TpeHa pbiHKA. [l0 MHEPUMOHHOMY CLIEHAPUIO IIAHUPYETCS POCT K
2023 rony.Iloka3zaTenn  MHHOBALIMOHHOTO  CIIEHAPUS  Pa3BUTUSA  PBIHKA  OTPaXaroT
oTepeKaroIuil pocT 00BEMOB MPOU3BOJICTBA AEPEBIHHOM Tapbl kK 2023 roxy.

[To mporuozam Muncenbxo3a Poccun [3], B 2019 rogy poccuiickue peanpusTHs
cobepyTt mopsiaka 1,3 MiIH TOHH OBoOIEH 3amuineHHOro TpyHTa. Kak cooOmaer «Kasax-
3epHO», MPUPOCT K PEKOPIHOMY PE3YJIbTATy MPOILIOro roaa coctaBuT 6osee 200 ThIC. TOHH.
[Tpu sTOM, B Omkaiiime 5 JIeT MPOU3BOACTBO TEIUIMYHBIX OBOIIEH MOXET YJBOUTHCS II0
cpaBHEeHUIO ¢ 2018 rooM U JOCTUTHYTH 2 MJIH TOHH B TOJI.

C y4eToM IIaHMPYEMOT0 YBEIMUYEHUS IPOU3BOJICTBA POCT LIEH HA TEIUINYHBIE OBOILH B
Poccun B 2019 romy He mnpeBbicHT ypoBeHb wHHGusAIuU. [lo cocTosHHMIO Ha Hadajao
TEKYIEro rojia MOBBIIIEHUE 1IEH Ha IJI0JJOO0BOIIHYIO MPOAYKLHIO Ha0I10/1aJ10Ch B OCHOBHOM
B TOPrOBBIX CETSIX, MPH 3TOM Yy CEIbXO3MPOU3BOAUTENCH (UKCUPOBAIICS HE3HAUUTEIbHBIN
pocT MO0 CHMKEHHE CTOMMOCTH. B nmanpHeiimem cTaOMiIbHOCTH IEH OyaeT oOecriedyeHa, B
TOM YHCIIE, 32 CUET PEaTU3yeMbIX Mep TOCIOIICPKKH.

bnaromapst >QQexTHBHON MOAIEPKKE CO CTOPOHBI TOCYJapCTBa B MOCIEIHUE TOJBI
OBLITM  JIOCTUTHYTBHI BBICOKHE TEMIIbl CTPOUTENIBCTBA COBPEMEHHBIX TEXHOJIOTHMYHBIX
TEITMYHBIX KomruiekcoB. [lo mroram 2018 roga ObUTIO BBEACHO B SKCILIyaTaIlMIO OKOJIO
300 ra 3UMHUX TEIIUI, UX CyMMapHas IUJIOLIaJb COCTaBWJIA MOpsaKa 2,5 ThIC. ra, 4TO Ha
10 % 6omnpme yem B 2017 romy.
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Puc. 2. Jlunamuka poccHiickoro UMIOpTa JepeBIHHON Tapbl B poreHTax k 2014 1.

B To ke BpeMs HaOJIFOJaeTCs POCT CIPOca Ha OTEYECTBEHHYIO MPOJYKIHIO JaHHOTO
BUJIA, YTO MIPUBEJIO K YBEITUYCHUIO 00bEMOB TPOU3BOCTBA (pHC. 3) U IKCIopTa (puc. 4).
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Puc. 3. Jlunamuka 006eMOB MTPOM3BO/ICTBA IePEBSIHHON Tapbl B Poccuu B mponenTtax k 2014 r.
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Puc. 4. Jlunamuka poccHiiCKOTo 3KCIOpTa AepEeBIHHON Tapbl B poreHTax k 2014 r.

«[To muenuro ITnomooBomHOro coro3a, B 2019 romy Takke HE CTOUT OXKHJIATh POCTa
IIEH Ha OBOILIM 3aKpPHITOrO TIpyHTa BbIIIE ypoBHSA HHGIAIuH. Ha 1eHOByI0 AMHAMHKY
OKa3bIBAIOT BIIMSHHE OOBEMBI TOCYJapCTBEHHOH IOMICPKKH, MOTPEOUTENBCKUIA CHpOC,
CTOUMOCTh UMIIOPTA, KYPChl BAJIIOT U 00BEM MPOU3BOJICTBA OBOIIEH B OTKphITOM rpyHTE. [1o
HaIlMM MPOTHO3aM, KIIOYEBbIE W3 AITHX (PAKTOPOB B TEKYIIEM roxy OyAyT HrpaTh Ha
COXpaHEHHE CTa0MIBHOCTH Ha PhIHKE» [4].
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[CocynapcTBeHHasi TOAJIEPKKA OTECUSCTBEHHOT'O MPOM3BOACTBA CEILCKOXO3SHCTBEHHOM
NPOTYKIIUH, BKIIOYas IUIOJOOBOIIHYIO, CIIOCOOCTBYET YBEIMUEHHIO CIIPOCA HA JEPEBSIHHYIO
Tapy U CIOCOOCTBYET POCTYy OOBEMOB €€ NPOHM3BOJCTBA Ha OMIDKANIIYI0 M OTIAICHHYIO
HEpPCIIEKTUBY.
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AHAJIN3 COBPEMEHHOTI'O COCTOSAHUA U IIEPCIIEKTUBBI PA3ZBUTHUSA
TOPCKOI'O JIECOIIMJIBHOI'O 3ABOJA
AO «(IOT'OPCKHI JIECOITPOMBIIIJIEHHBINA XOJAWHT »

ANALYSIS OF MODERN CONDITION AND PROSPECTS
OF DEVELOPMENT OF TORSK LESOPILNY FACTORY
JSC “UGORSK LESO-INDUSTRIAL HOLDING”

Ha ocnosanuu OYEHKU COBPEMEHHOCO COCMOAHUA nompe6ﬁocmu 6 NUN060YHOM Cblpbe
PA3UYHLIX  2pynn  ouamempog cmpykmypHoimu noopasoenenuamu  AO  «FOzopckuii
ﬂeconpojl/lblu/lﬂeHHbllZ XO]Z@MHZ» u aHaiusze pacnpedeﬂeHuﬂ Kpyeavlx Jjecomamepuailos,
nocmynarowux Ha Topckutl 1ecoOnunbHblil 3a600, NPEOJIONCEHbL PeueHUss N0 NepCneKmusam
paseumusl l1eConuileHusl Ha 3nmom qbwzuaﬂe.

Based on the assessment of the current state of need for sawing raw materials of
various diameters groups, structural subdivisions of the Ugra Timber Industry Holding and
analysis of the distribution of round timber entering the Torsky sawmill, proposed solutions
for the future development of sawing at this branch.

AO «fOropckuii 1€CONPOMBIIIICHHBIH XOIIUHM» ObuT 00pa3zoBan B 2004 roay mytem
CIMSHUA psfla KPYIHBIX JIECO3arOTOBUTENBHBIX NpeanpusaThii CoBETCKOro paiioHa XaHTHI-
Mamncuiickoro aBToHOMHOro okpyra (XMAO). IlepBoHauanbHO B COCTaB XOJIMHIA BOILIN
AnsbbeBckuil (moc. AnsObeBckuif), ManunoBckuil (rmoc. ManuHOBCKHii), 3e1eHOOOpPCKUi
(moc. 3emenobopck) wu  Camsacckuit  (moc. KoMMyHHCTHUECKHI)  JIECIIPOMXO3BI,
pacnonaratongiecss Ha TroMEHCKOM ydacTke jkene3Hoil poporu Msaenb-IIpuoOne, a Takxke
Topckuii necmpomxo3 (moc. Arupuin), pacrnonoxenHeli B 100 kM ceBepHee Ha
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JKENIE3HOJOPOKHON BETKE CT. BepXHEKOHIAWMHCKAsA — ATHPHIN, HA CTPOSIICHCS B TO BpeMs
xkene3Hou gopore no r. Canexapn (puc. 1). JlanpHeiiee cTpOUTETBCTBO 3TOM JOPOTH OBLIO

IMPHUOCTaHOBJICHO.
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Puc. 1. Cxema pacnonoxeHusi IpOU3BOACTBEHHBIX NOAPAa3ACICHUMI
AO «¥Oropckuii JecOmpOMBIIIICHHBIH XOIAUHD (* — 3aKPBITHIC)

Bce BplenepeyncieHHbIE JIECO3arOTOBUTENbHBIE TNpEANpuUsATus, kpome Topckoro
JecpoMxo3a, oopazoBaHHoro B 1975 roay, mo aToro BpemeHu mnpopaboranu mo 3540 ner.
Kpome stux npeampusaruii, Ha TIOMEHCKOM ydacTke >kene3Hoil goporu Hsnpens-IIprobObe
oOureit npoTspkeHHoCcThio 230 kM, Ha nepBbIX 150 kM B CoBerckom paiione XMAO pabortanu
elle M JpYrue KpYIHBIE JIECO3arOTOBUTENIbHBIE NPEANPUATUS PA3INYHBIX MUHUCTEPCTB U
BeZjoMcTB. Kakyioe u3 3TUX MNpeAnpusiTUil 3aroTaBIuMBalO0 COTHU ThICSY KyOOMETpOB
JPEBECHUHBI B TOJI.

CoBerckuil pailoH 3aHMMaeT o0coboe MEeCTO Cpeau JAPYruX MYHULUINATbHBIX
o0pa3oBaHUil peruoHa, TJ€ JOMUHHUPYIOIIUM IPOU3BOACTBOM SBIAIOTCA Hedre- H
ra3oqo0s4a, a Jois JeconpombinrieHHoro komiuiekca (JITIK) we mnpesbrimaer 2-3 %.
JlmmrensHoe Bpemst CoBeTckuil paiioH XMAOQO sBIsICS OOHUM U3 KPYIHEHIINX TTOCTaBLIIMKOB
JIECOMPOAYKITUU, 00BEM JIECO3ar0OTOBOK JIOCTUTANl S5 MITH M® B TOLL. Hons JIIIK B o6bemax
NPOMBIIIJICHHOTO  NPOU3BOACTBAa palioHa cocTaBimsia 95 %. Jleco3aroToBUTENbHBIE
MPEANPUITHS HAXOIUINCh B KaXKJIOM IOCENKe, a B TaKUX Kak 3eleH000pck, MamnHOBCKUA,
ArupHuil, JIECIPOMXO03bl OB €TUHCTBEHHBIM POMBIIIIJIEHHBIM MPEIIPUATHEM.

[TpakTHyecku Bce JI€CO3arOTOBUTEIbHBIE MPEANPUATUS HE HMENU IMPOU3BOJACTB IO
MOJyYEHHUI0 BBICOKOKAYECTBEHHOW mpoAykuuu. Bces mepepaboTka JecomaTepuasioB
OTpaHMYMBajIach BBITYCKOM CBIPBIX MUJIOMAaTepUaIoB HU3KOI'O0 KayecTBa Ha JIECOMUIIbHBIX
pamax P63-4b, nomyueHumeM mman Ha mmnanope3Helx craHkax [[JIT6-4, a ocranabHbIE
JecoMaTepuanbl  OTIPYKaJUCh B KPYIJoM  BHOE, OTCYTCTBOBaJla  IepepadoTka
HU3KOKauYeCTBEHHOM JPEBECUHBI U OTXOA0B JIECONUICHHUS.
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[ensto cozmanus AO «FOropckuit 1eCOMPOMBIIIICHHBIA XOIMHT» ObLTa OpraHu3aIus
riyOOKOW TepepabOTKU IPEBECHOTO CHIPbS M IOJYYEHHs] MHJIOMPOIYKIIMH 3KCIIOPTHOTO
Ha3Ha4yeHHs. B mepBble Tojbl CyIIECTBOBAHUS XOJJAMHra OBLIM 3aIllyIIEeHbl B 3KCILTyaTalUIO
4 necommibHbiX  3aBoga (OO0  «JleconmmmpHblie 3aBoubl  FOrphI»):  MamHOBCKUIA,
3enenobopckuii, Cam3acckuii 1 Topckuid, — KOTOpbIe paboTald Ha COBPEMEHHOM (ppe3epHO-
OpycyromeM U (Qpe3epHO-MIILHOM 000pYAIOBaHUU 3apyOEKHOTO MPOU3BOJCTBA, C OOITUM
0GbEeMOM IIepepalOTKH [HIOBOYHOrO ChIpbsi 1,2 MitH M°. Yke TOrJa Ha JIECOMMIbHBIX
3aBO/IaX B CBSI3U C HEXBATKOW CTAHJAPTHOI'O MUJIOBOYHOTO CHIPbSl HayalM mepepadaThiBaTh U
TOHKOMEPHOE HEMUIOBOYHOE ChIPhe JUamMeTpoMm OT 11 cm.

Jleco3aroToBuTenbHbIe Pa0bOTHl B XOJIJMHIE OCYIIECTBIISIOTCS MPOU3BOJCTBEHHBIM
noJipa3/iesieHueM «OrpaTpaucCepBuc», UMEIOLITUM BBICOKOITPOU3BOIUTEIHLHOE
000pyI0BaHUE JIISI BHITIOJIHEHUS JIECOCEUHBIX Pa0OT MO COPTUMEHTHOM TEXHOJIOTHH.

K Hactosmemy BpeMeHH, B CBA3M C HUCTOUICHHEM JECOCEYHOro (OHIa U OCTPOi
HEXBAaTKOW ChIpbsl B ONM3JIEKALIMX paiioHaX, MPUMBIKAIOIIMX K KeJIe3HOM nopore MBnenb-
[IpuoObe, 3akppUTMCh 2 JIECONWIBHBIX 3aBoja. 3eneHoOopckuit u  Camsacckuid. Ha
INPEANPUATHN OCTaIuCh MannHOBCKUM U TOPCKUI JIECONMIIBHBIE 3aBOJBI. B TO ke Bpems B
cocTaB xouauHra Bouwin nonapasaenenus «JIBJI-FOrpay (r. Hsaranp) mo npousBoacTBy Opyca
kieenoro u3 mmoHa JIBJI u «tOrpa-mumut» (r. CoBerckuil) mo mpous3BOACTBY JPEBECHO-
crpyxeunbix T JCIT u JIICIL.

CtpyKTypHBIE MOApA3JENECHUs XOJJIMHIA, pacnojokeHHble B COBETCKOM pailoHe u
r. Haranp SBASIOTCS OCHOBHBIMHU B JIECONPOMBIIUIEHHOM Komruiekce XMAOQO: Ha HuX
Beimyckaercss 100 %  ngpeBecHo-cTpyxkeunslx 1T, Opyca JIBJI u  daneps, 58 %
ntomarepuanos u 40 % Bceli 3aroTOBICHHOM B OKpyTe IpeBecuHbI [1].

Ho 2016 r. ma Topckom ¢unmane Bech 3aroTOBIICHHBIM THJIOBOYHUK B 0OBEME
120 teic. M° nepepabaTbIBajiCsi B COOCTBEHHOM JICCONMJIBHOM Iiexe Ha 0Oa3e ¢pe3epHo-
opycyroiero cranka SAB (dpupmer SAB Sagewerksanlagen GmbH), npeanasHauerHsoro s
nepepaboTKU KPYIJIBIX JiecoMaTepuanoB IMHON 3—6 MeTpoB M auamerpom 10 30 cwm.
[IunoBOYHOE CBHIPbE PACCOPTHPOBHIBACTCA HA JBYX aBTOMATU3UPOBAHHBIX TpaHCHOpTEpax
JIT-182 u JIT-182-01 ¢ rpamanmeit + 1 cm.

[Tocne BxoxaeHus B coctaB XxoiauHra 3aBojaa «JIBJI-FOrpa» u B cBA3M c ocTpoit
HEXBaTKOW chIpbs ¢ Topckoro ¢unmana ¢ 2016 roga OTHPaBISIOT MO KEJNE3HOH Aopore B
r. Hsrans Bech TOJICTOMEPHBINA MIIOBOYHUK auameTpom Ooiee 28 cm. Kpome Toro, B 2017 T.
Ha TOJIOBHOM MaaMHOBCKOM JIECOMUIBHOM 3aBOZie Oblla MPOM3BEAEHA PEKOHCTPYKIUS U
YCTAaHOBJICHBl 2 HOBBIX JIMHWM TI0 PACIHJIOBKE IHJIOBOYHHKA C OOMMM 00BEeMOM
necomminennss 250 Thic. M. BceBssm ¢ 9tuM ¢ Topckoro ¢unuana OTrpykarwT Ha
MaTMHOBCKHI JIECOMMIIBHBIN 3aBOJ] MUIIOBOYHOE ChIPhE TUaMeTpoM oT 22 10 27 cm [2].

[IpoBeneHHBIH aHaMU3 pacHpelesieHds MO0 TpynnamM JUamMeTpoB MUJIOBOYHHKA,
nocTynaroniero Ha TOpCKWid JeCOMMIbHBIN 3aBof (puc. 2), mokaszan, uro u3 120 Teic. M
CBIpbs, paHee mepepabaTeiBaeMoro Ha wMecre, 23 % moctymaioT Ha MamuHOBCKHI
JeconuibHbIN 3aBoA U 5 % — Ha «JIBJI-FOrpay.

Ha coOctBeHHOe moTpeOiaeHHe OCTaeTcsl TOJIbKO TOHKOMEPHOE ChIpbe IUaMETPOM
11-21 cM B oGbeMe 86,4 ThIC. M (72 %). B menom asst XOJIAMHTA TaKOe MepepacipeieicHie
NUIOBOYHMKA IO MPOU3BOJCTBEHHBIM TMOAPA3JICICHUSIM SIBISIETCA 11€JI€CO00pa3HbIM U
SKOHOMHUYECKHU OINpaBJIaHHbIM. B TO jke BpeMsi CIIOKUBIIASICSA CUTYyallUs IpUBEa K TOMY, YTO
B JIECHOM TIOCEJIKE C HaceJIeHHEM OKOJIO 2 THIC. YEJIOBEK, U3 KOTOphiX Oosee 300 cBs3aHBI C
paboToii Ha pa3nUYHBIX (hazax JIECO3arOTOBUTENHHOTO IMPOU3BOJCTBA, T. €. MPEANPUITHE
SABJISIETCS Tpafgoo0pazyronmmM, 30—40 demoBek moTepsiu padoTy.
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Puc. 2. Pacnpe,ueneHI/Ie MWJIOBOYHOTI'O CBIPHA IO AUaMETpaM
1 CYHICCTBYIOIIMM HAIIPABJICHUAM €0 UCITIOJIb30BaAHUA

B ost0it curyauum obGecnedeHue

B TIOJHOM OOBEME CbIPbEM COOCTBEHHOTO

JECONMMJILHOTO IIeXa 0 paHee CYHIeCTBYIOIIEro oObema mepepaboTK M yBEIWYCHHE
MOCTABOK ChIPbA B Mojpasienenus r. Harans u moc. ManuHOBCKUI BO3MOXKHO TOJIBKO 3a CUET
yBEIMYEHUsI 00beMa JIeC03aroToBOK B TOPCKOM (huimaie, MUMErOIeM TOCTaTOYHBIH ISl 9TOTO

JIECOCEYHBIN (HOH]I.

[TomrydeHHBIE CTATUCTUYECKHUE JTAHHBIC 110 PACIIPEACIICHUIO MAJIOBOYHHUKA IO TPYIIaM
JUAMETPOB TIO3BOJIMJIM ONPEICIUTh HEOOXOIUMBIH 00BEM JIECO3arOTOBOK C OOCCIICUCHUEM
Topckoro JeconmuapbHOTO 3aBoja ChIpbeM amamerpoM 11-21 cm B mpexHeM oObeme
(mo 120 Tric. M3). HeoOxonuMoe yBennueHue o0bema J1eco3aroTOBOK COCTaBIsieT 47 ThIC. M
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[Ipennaraembie pemieHus Mo pocTy oObeMa Jeco3aroToBOK 10 167 ThIC. M [O3BOJIST
00ecneunTh:

1) 100 % 3arpy3ku JICCONMJIBHOTO II€Xa M JPYIHX IPOU3BOJICTBCHHBIX YYaCTKOB
Topckoro neconmIbHOTO 3aB0JA;

2) yBEIUYUTH MOCTABKy 00beMa IMUIOBOYHOTO ChIPhsi HA MalIMHOBCKUI JIECOMMITbHBIHI
3aBoj ¢ 27,6 1o 38,4 ThIC. M u «JIBJI-FOrpa» — ¢ 6 1o 8,4 ThicC. M3;

3) coxpaHeHHME U co3haHME paboumx MecT Ha TopckoM (uinalie Ha pPa3IMYHBIX
nepenenax — paboT  (JlecoceyHBIX — paboTax, TpPAHCIOPTE  Jieca,  HIKHECKIIAJICKHX
paboTax | T. .), YTO MMEET Ba)KHOE COIMAIBbHOE 3HAYCHHE 110 TPYAOYCTPOMCTBY KHTENIEH
HOCENIKa, B TOM 4YHCJIE >KCHIIWH, KOTOpbIe HE MOryT paboTaTh Ha JpPYruxX Yd4acTKax
JI€CO3aroTOBUTEIHHOTO MIPOU3BOACTBA.
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OCHOBHBIE HAITPABJIEHUSA IU®POBU3ALINN
B JIECHOM CEKTOPE SKOHOMUKU
B KOHTEKCTE IIEPEXOJA K TPOMBIIIJIEHHOCTH 4.0

THE MAIN DIRECTIONS OF DIGITALIZATION
IN THE FOREST SECTOR OF THE ECONOMY
IN THE CONTEXT OF THE TRANSITION TO INDUSTRY 4.0

Cmamwl nocesdwyena paccmompeHuro OCHOBHbIX Hanpaezﬂeﬂud qubopMamusaL;uu
JleCHO20 ceKmopa JSKOHOMUKU, 6Kliodas paccmompernue eocydapcmeeHHblx UHuyuamue
pazeumusi Yu@pposou SKOHOMUKU U Ccmpamecuu OmMpaciegoeo pazeumus. Buvidenenwvi
OCHOG6HblE Hanpaejlerus uuqbpoeus‘auuu U npoaHaiu3upoeaHo ux mexyuiee Cocmosinue.

The article is devoted to consideration of the main directions of informatization of the
forestry sector of the economy, including consideration of state initiatives for the development
of the digital economy and a strategy for sectoral development. The main directions of
digitalization are highlighted and their current state is analyzed.

Tepmun Industry 4.0, momy4uBIIHi pacpoCTpaHeHUE MOCIe sipMapku B ['aHHOBEpe B
2011 r., oOBIYHO O3HAYAET PEBOJIOLMOHHBIC U3MEHEHUS B MPOMBIIUICHHOCTH — YETBEPTYIO
MPOMBINIICHHYIO PEBOJIOLIHUIO.

KnroueBoil TeXHOJOTMIl MEepBOM MPOMBIIIJIEHHOW PEBOMIONUU CTajl0 H300peTeHue
MapoBOTO JBUTATENS] W PACHpPOCTpaHEHHUE MKEJIe3HBIX J0por. BTopoit — pacmpocTpaHeHue
DIIEKTpUYECTBA W KOHBEHepHOEe MpOU3BOJACTBO. Karamm3aTtopom pa3BUTHS TpeThei
MPOMBINIJICHHONH PEBOJIOIMM CTaJl0 PAa3BUTHE IOJTYIPOBOJIHUKOB, KOTOpPBIE TPHUBEIH K
pacipoCTpaHSHHUIO IEPCOHATBHBIX KOMITBIOTEPOB U TIOSIBJIICHUIO ceTH MHTEepHET.
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HecmoTpss Ha TO, YTO TEXHOJOTHMYECKOE M MporpaMMHOE oOecredyeHHe 4YeTBEepTOn
IPOMBIIIJIEHHON PEBOJIOLMU OCTAJIOCh IPEKHUM, €ro HCIOJIb30BaHUE Ul CO3JaHUS
NOTPEOUTENTHCKOM LIEHHOCTH CYIIECTBEHHO BBIXOIUT 32 PAMKH TPEThEH.

[TpennocbuikaMu NOMCKAa HOBBIX OPIraHU3AallMOHHO-TEXHOJIOIMYECKHUX PELIEHUI CTallo
HaOmogaemoe B 2000-2010 rr. umcuepmaHue MOTEHIHMAJA POCTA MPOU3BOJUTEIHLHOCTH B
paMKax CYIIECTBYIOIEr0 SKOHOMHYECKOTO U TEXHOJIOTHYECKOro ykiana [1].

[Ipesunent BecemupHoro saxonomuueckoro ¢opyma B Jlaoce K. IlIBad o6G0CcHOBBIBaeT
«PEBOIIIOIMOHHOCTBY MpeodpazoBanuil cieayromumu hakropamu [2]:

— TeMIIbl Pa3BUTHS, KOTOPbIE XapaKTEPU3YIOTCS IKCIIOHEHIIUAIbHBIM POCTOM;

— MmMHMpoTa M TIyOMHA MpeoOpa3oBaHUM, KOTOpPBIE MPHUBOAAT K TpaHchoOpMaluud He
TOJIBKO OM3HECa, HO U OOIIECTBa;

— CHUCTEMHO€ BO3/ICHICTBUE, OXBATHIBAIOLIEE KAK OT/EIbHbIE KOMIIAHUM, TaK U OTPACIIH,
U MHD B LIEJIOM.

UYerBepTasi MPOMBIIUICHHAS! PEBOIONMS MPUBOIUT K BOSHHMKHOBEHHIO HOBBIX OM3HEC-
MojieJieif, OCHOBAaHHBIX Ha IIaTpopmMax M OSKOCHUCTEMaX, KOTOpPbIE CYIIECTBEHHO
TPaHCHOPMHUPYIOT LIETIOUYKH CO3JaHMsI IEHHOCTH, a TAK)KE€ CUCTEMBbI ITPOU3BOJICTBA, TOCTABKU
U TPAHCIOPTUPOBKH.

Takum 00pa3om, MUpPOBas MPOMBIIIICHHOCTh HAXOAWTCS Ha IOpPOre MacimTaOHOU
TpaHcopMaliy, OT YCIEUITHOro Mmepexoa K KOTOPOil 3aBUCUT KOHKYPEHTOCIIOCOOHOCTh He
TOJIBKO OTJIENbHBIX OTPACIEH, HO U SKOHOMUKH CTPaHbI B LIEJIOM.

BonbuimHcTBO OTpacneii oOpadaThiBaroIIel MPOMBIIIIEHHOCTH, K KOTOPBIM OTHOCHTCS
U JIECHas, TEXHOJOTMYECKH COOTBETCTBYIOT BTOPOH IPOMBILUIEHHON PEBOJIIOLUH.
CrnenoBarenbHO, IOMHUMO OOIIEMUPOBBIX BBI30BOB, PoOCCHICKON  MPOMBINIIIEHHOCTH
NPEJCTONT PEIIUTh psSA CTOSIIUX Iepel Hel CrHenuuuecKux mnpodiaeM, K KOTOPBIM
OTHOCUTCSl BBICOKMH M3HOC OCHOBHBIX (DOHJOB, HHU3Kas HMHHOBAIMOHHAS aKTHUBHOCTD,
KaJIpOBBIN rOJIO.

B necHoM cekTope SKOHOMHKHM 3aMeJICHHE OTPACIeBOrO pa3BUTUSA YCYryOmseTrcs
HU3KOW  WMHBECTUIIMOHHOH  TPHBIICKATEIHHOCTHIO, HEJOCTATOYHOW  3(PPEKTUBHOCTHIO
JIECOBOCCTAHOBJICHH S, OXPAHBI U 3aIUTHI JIECOB.

Poccuiickue rocynapcTBeHHbIE MHHUIMATHBBI B 00JACTH YETBEPTON NPOMBILIUIEHHOMN
PEBOJIOIIMM B OCHOBHOM COCPEIOTOUYEHBl HA TEXHOJOTMUYECKHX acleKTax HHU(poBHU3aLUU.
Tak, B Ykaze [lpesunenra P «O cTparerns Hay4qHO-TEXHOJIOTMUYECKOTO pa3Butus Pd»
Ne 642 or 1 pnexabps 2016 r. ormeuaeTcs HEOOXOAMMOCTH IEPEXOa MPOMBIIUIEHHBIX
OPEeNNpUATU  «K TEpeloBbIM  LU(POBBIM, HMHTEUIEKTYAIbHBIM  MPOU3BOJACTBEHHBIM
TEXHOJIOTUSIM, pOOOTH3MPOBAHHBIM  CHUCTEMaM, HOBBIM MaTepuajsaM M  crocobam
KOHCTPYUPOBAHMSI, CO3JIaHUIO CHCTEM 00pabOTKH OOJbIINX OOBEMOB JAHHBIX, MAIIMHHOTO
00y4€eHHUs U UCKYCCTBEHHOT'O MHTEJIEKTa.

[TocranoBnenuem IlpaButensctBa PO Ne 1632-p ot 28 urons 2017 Oblna yTBepkaeHa
rocynapctBeHHast nporpamma «l{udposas s3xkoHOMUKa», B KOTOPON IpPEeTyCMaTPUBACTCS PAL
MEpONPHUATHIA MO CO3JaHUI0 HEOOXOIMMBIX YCIOBHU M pa3BUTHs LUPPOBONH 3KOHOMHUKH,
CIOCOOCTBYIONIEH 3KOHOMHUYECKOMY POCTY M KOHKYPEHTOCIIOCOOHOCTHU CTPAHBI.
HccnenoBanue noj pykoBoactBoM A.B. baOkuHa nmocsiieHo pa3paboTke JOPOKHON KapThl
peanu3aiuu rocrnporpamMmsl [3]. BhISBICHUIO BO3MOXHOCTEH peanu3alii TOCIPOrpaMMbI
nocBsiieHbl padotel b. [Mansmmna u C.A. Tonkayesa [4, 5].

«u¢poBas >KOHOMHKa» CTaja OJHMUM U3 CTPaTerMUECKUX IPUOPHUTETOB,
onpenenéHubix Ykazom [Ipesunmenta P® [6], B coorBercTBuU ¢ KOoTOphiM K 2024 romy
[IpaBuTensctBO P® COBMECTHO C PErMOHAIBHBIMH OpraHaMu TOCYAAapCTBEHHON BIIACTH
JIOJI’KHO OOECTIeUUTh BBINIOJHEHUE CIEAYIOIINX LeJei: TpeXKpaTHOe yBEJIHUEHHUE 3aTpaT Ha
pazBuTtHe UU(POBONM  SKOHOMHKH;, JOCTIKEHHE UMIOpTO3aMelleHuss B  olnactu
IporpaMMHOro  oOecredeHuss B  TOCYJApCTBEHHBIX  OpraHax, oOpraHax MECTHOTO
caMOyTIpaBJIEHUs] U OpraHMU3aLUAX; CO3/1aHUe YCTOWYMBON M Oe3omacHOM MH(OPMAIMOHHO-
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TEJIEKOMMYHHUKAIIHOHHONH HHQPACTPYKTYPHl BBICOKOCKOPOCTHOM TMepenadd, oO0paboTKH u
XpaHeHHs 00JBIINX 00BEMOB TaHHBIX, JOCTYIHBIX /Ul BCEX OPTaHU3AIUI U TOMOXO3SIHCTB.
Pa3zpaboTannblii Ha OCHOBE YKasza MacmopT HAaUMOHAJIBHOM mporpammbl «Lludposas
skoHomuKa Poccuiickoit deneparumy» (yrB. 24 nexadps 2018 r.) comepxut 6 denepaabHbIX
IPOEKTOB, IPEACTaBIECHHBIX B TaOJIHLIE.

IIpoeKThl, BKIIOYCHHBIC B FOCYAapPCTBEHHYIO IPOrpamMMmy

«udposas sxonomuka Poccuiickoit denepannn»

HanmenoBanue

Hanenennocts

Cpox
peanuzanuu

O6peMm
(uHAHCHPOBAHUS
mpoekTa (MITH py0.)

HopmatusHoe
peryimpoBaHue
nppoBoH cpebl

Pa3paboTka HOpMaTHBHO-TIPABOBOTO
obecnieyeHust TU(HPOBOH IKOHOMUKU
HPEeXJIe BCEroO B TaKuX cdepax, Kak:
JOTOBOPHBIE U BHEIOTOBOPHBIE
WHCTUTYTBI, CyIOTIPOU3BOJICTBO
HOTapuaT, (PMHAHCHI, aBTOPCKOE TPaBO U
MHTEJUIEKTYanbHas COOCTBEHHOCTD,
TEJIEKOMMYHMKALIUH, CTAHAAPTHU3ALUS

01.11.2018-
31.12.2021

1697

WudopmanmonHast
nH(ppacTpyKTypa

Coznanue (IpenMyIIecTBEHHO HAa OCHOBE
OTEUYECTBEHHBIX Pa3pabOTOK)
UHPPaACTPYKTYpHI Tiepenaun, oopaboTku
Y XpaHCHUsI TaHHBIX,
KOHKYPEHTOCTIOCOOHO HAa MHPOBOM
ypOBHE

01.11.2018-
31.12.2024

772 401

Kanpser mst
¢ poBoit
SKOHOMHUKH

IToaroroBka
BBICOKOKBAJTM(DUIIMPOBAHHBIX KAJIPOB VIS
UPPOBOI SKOHOMHUKH

01.11.2018-
31.12.2024

143 088

WNudopmarmonnas
0e30MacHOCTh

JloCTHKEHHST COCTOSTHUS 3AIUIICHHOCTH
JUYHOCTH, OOILIECTBA ¥ TOCY1apCTBa OT
BHYTPEHHHX WM BHEIIHUX
WHQOPMAIMOHHBIX YIpO3, HE
HPEMATCTBYIONIETO peatn3ayu
KOHCTUTYIIMOHHBIX TPaB U CBOOO

01.11.2018-
31.12.2024

30 204

Hudpossie
TEXHOJIOTHH

DopMUPOBAHUE UHCTUTYLIMOHAJIBHOM
cpeabl AJi pa3BUTUA UCCIEAOBAHUN U
pa3paboTok B obnactu udpoBoi
SKOHOMUKHU, KOMMEPIUAIA3ALIMS
TIEPCIIEKTUBHBIX PEIIeHUH U pa3BUTHE
TEXHOJIOTMYECKUX 3a]I€JI0B, CO3/IaHUE
KOMITJIEKCHOM CUCTEMBI (PHAHCHPOBAHHUS
MIPOEKTOB T10 pa3pabOTKe W BHEIPEHHIO
MUPPOBBIX TEXHOIOTUH H
1aT(OPMEHHBIX pEIICHUN

01.11.2018-
31.12.2024

451 809

Hudposoe
roCy/IapCTBEHHOE

yIpaBieHue

YckopenHas iupoBU3aIyis B
HKOHOMHKE U COLIMANBHON cepe 3a cueT
UCIIOJIb30BaHUs IIU(PPOBBIX TEXHOIOTHH 1
T1aT(OPMEHHBIX PELICHUH B
TrOCyJapCTBEHHOM YIIPaBJIEHUU U
OKa3aHMU TOCYIaPCTBEHHBIX YCIIYT

01.11.2018-
31.12.2024

235705

HcTounnk: macmopT HaIMOHANBHOM mporpaMMel rpoekTa «L{ndposas skoHoMuka Poccniickoit

®enepamum»: http://ng.ach.gov.ru/pasport/tsifrovaya-ekonomika.
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JlaHHas mporpamMMa IOCIYXHJIa OCHOBOM pPa3paOOTKH PErHOHAIBHBIX IPOEKTOB IO
pPa3sBUTHIO LU(PPOBONH SKOHOMHUKHM, MACIOpTa KOTOPBIX YTBEPXKAECHbI M HaXOAATCA Ha
ounmanbHbIx MIHTEpHET-pecypcax pernoHaIbHBIX OPTaHOB BIACTH.

BMecre ¢ TeM s OTpacieBbIX INPOMBINUICHHBIX IPEANPUITHA HaIlpaBJICHUSA
IUGpPOBU3ALMM  OCTalOTCA BecbMa creuudpuueckumMu. @DOpMUPOBAHUIO ITPUOPUTETOB
OTpPacJIeBOr0 pa3BUTHUS IOCBSLIEHA YTBEpP)KJICHHasA MocrtaHoBieHueMm lIpaBurensctBa PO
«Crparerus pa3BuTHs JIecCHOTO KoMIutekca Poccuiickoii @eneparun 10 2030 roma» Ne 1989-p
ot 20cenTs0ps 2018 1.

[ToMMMO OCHOBHBIX HAalpaBICHUM pa3BUTUS OTpACi, CTPATETUS TAaKXKE COJIEPIKUT
nepevyeHb MEpONPHATHH 1O IM(PPOBH3AIMU JIECHOTO CEKTOpa HKOHOMHKH B paMKax
YIOMSHYTOH BbllIe rocrporpaMMel. OCHOBHBIE HaIpaBieHHUs] PabOThI B JIECHOM XO35HCTBE
CBsI3aHbl C MOBBILIEHHEM 3(P(PEKTUBHOCTH JIECOYCTPOMCTBA, CHUCTEMbl MHBEHTApH3allUUd U
MOHHUTOpPHHTA JiecoB. Jlanee OyayT pacCMOTpEHBI OCHOBHBIC HAaNpaBJIeHUs HH(POpPMaTH3AIHH,
IIPElyCMOTPEHHBIE B CTPATETUH, U CTEIIEHb UX PEAJIN3ALMH B HACTOSILEE BPEMS.

B crparerun ormeuaercs HeoOXOAMMOCTb CO3IAHUS €AMHOM IM(POBOH IUIATHOPMBI
(<EAUC Jleca»), obecrneunBarorieii MHOOPMAMOHHO-aHATUTHYCCKYIO TOAJICPKKY JIHI[ B
o0iacTy JecHbIX OoTHOMmEHUH. OCHOBHOW (PYHKIIMOHAN JaHHOW WH(POPMALMOHHON CHCTEMBI
BKJIIOYAeT cOOp, aHau3 U 00paboTKy MHGOPMALUU O COCTOSHUM JIECOB, UX MCIIOJIb30BaHUH,
3allUTe, BOCIPOU3BOJICTBE MO PsIIy KAUECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK.

Takum o0pa3oM, JaHHas CHCTEMa MO3BOJHT IEPEBECTH B €AMHBIN (opMmar JaHHBIC
MHOTOUMCIeHHbIX uH(popManuoHHbix cucreM (EFAUC VY], UCIAM, AUNUC TJIP,
uHpopMaLMOHHbIe cucTeMbl Pocpeectpa u 1ip.) u obecrieuyuTsh LHUGPOBYIO MOJIIACPKKY IS
pelIeHts KIIIoUeBbIX 3a/1au PeepanbHOro areHTCTBa JIECHOTO X0341CTBA.

Ha momeHT HamucaHus JaHHOM paboThl chopMupoBaHa JTOpOKHAs KapTa pealu3aluu
«EAUNC Jleca» 1 yTBep>KJIeHBI TEXHHUUECKUE TpeOOBaHUS K co3aaBaeMoil cucteme. Takxke B
CTpaTeruy NpeUIOKEHO CO3/laHue aBTOMAaTU3UpOBaHHOM cucteMbl «KoHTponp 3a
JIOCTOBEPHOCTBIO AKTOB JIECOMATOIOTMYECKIX 00CIICTOBAHII.

Co3ganue 3TOM  MH(OPMAIMOHHOW  CHUCTEMBbl  HANpPaBICHO Ha  YCTpaHEHUE
nyonmupoBaHust  paboOT MO y4eTy JAHHBIX  JIECONATOJIOTUYECKHX  OOCIeTOBaHHUN
OBY «Pocneco3amuray W TEPPUTOPUAIBHBIX  OpraHoB  Pociiecxo3a,  MOBBILICHUE
KOHTPOJIUPYEMOCTH  CBEIEHHH O CAHUTapHOM U  JIECONATOJOTMYECKOM COCTOSHUM,
000CHOBaHHOCTH BBIOOpa MEPONPHUATHHA, a TaKKe MOBBIIIEHHS MPOU3BOJUTEILHOCTH TPy
COTPYJIHHUKOB 3a CUET aBTOMAaTH3allMM psJa Onepanuil JoKkyMeHTooOopoTa. JlaHHas cuctema
BBeJieHa B dkciutyaranuio ¢ 1 ssaBapst 2019 r. B DBY «Pocnecosammray [7].

[Tomumo 3TOro, CTpaTerusi COIEPKUT YIOMHUHAHUE O COBEPLICHCTBOBAHWMH
CYLIECTBYIOIINUX MHPOPMAIIIOHHBIX CUCTEM.

CoBeplilieHCTBOBaHUE «Enunoit rocyAapCTBEHHOMN ABTOMAaTU3UPOBAHHON
MH()OPMAIIMOHHOI CHCTEMBI yuéTa IpeBecuHbl U cieliok ¢ Hei» («JIecEI'AMCy) HampaBiieHO
Ha JEKPUMHUHAIN3ALNIO 3arOTOBKH JIPEBECUHBI MIOCPEICTBOM KOHTPOJISI B PEKUME PEATLHOTO
BpeMEHHM 3a €€ 000pOTOM — OT JIeCOCEKH 10 OOpabOTKH WM BSKCIOpTa, M IO3BOJSET
obecrieunTh coOdrOIeHHE HOpPM Mo KoHTposto PenepanbHoro 3akoHa Ne 415-03 or
28 nexabps 2013 r. «O BHecenuu m3meHeHuit B JlecHoit konexc Poccuiickoit denepanuu u
Konexc Poccuiickoit ®denepannu 00 aAMUHUCTPATUBHBIX PAaBOHAPYILIEHUSIX».

C 23 sguaps 2019 1. cBemeHWs [MaHHOW CHUCTEMBl JOCTymHBI B Cucrteme
MEXXBEIOMCTBEHHOTO  3JIEKTPOHHOTO  B3aUMOJEHCTBUSA, YTO HE TOJBKO  YIPOIIAET
ME)XBEIOMCTBEHHOE B3aUMOJICHCTBUE TMOCPEACTBOM OO€CleyeHus] AO0CTyNa K JaHHBIM
koHTposmpyromuM  BegomctBam (DOHC, ®DenepanbHas TamokeHHass ciyx06a, MBJI,
PocuHMOHMTOPUHT), HO ¥ TO3BOJIIET BCTPOMTH JOCTYN K JAHHBIM B COOCTBEHHBIE
UH(POPMAILIMOHHbBIE CUCTEMBI BEZIOMCTB.

OcHoBHOM (yHKIIMOHAT «MHPOPMAIMOHHON CHUCTEMBI TUCTAaHIIMOHHOTO MOHUTOPHHTA
@denepalIbHOTO areHTCTBa JIECHOIO XO3SAMCTBa» BKJIIOYAET MOHUTOPUHI TOXApHOM U
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pPaaMalMOHHON OCTaHOBKH, JIECOMATOJIOTHYECKU MOHUTOPHHT, OIIEHKY BOCIPOM3BOJICTBA
jgecoB. Pa3BuThe JaHHOW CHCTEMbl HE TNPEANOJAaraeT CYIIECTBEHHBIX H3MEHCHHUN;
NPE/IOIaraeTCsi, 4TO COBEPIICHCTBOBATHCS OYAyT B OCHOBHOM BOIIPOCHI, CBS3aHHBIC C
uHTepdeiicoM, aHATUTHYECCKIMHU BO3MOYKHOCTSIMU M MHTETPAIIUCH TaHHbIX.

Ha ocHOBe pacCMOTpEHHsI OCHOBHBIX HAIIPaBJICHUH IU(PPOBU3AIMH JIECHOIO CEKTOPa
HSKOHOMHMKH MOJYKHO CKa3aTh, YTO Pa3BUTHEC B OCHOBHOM CBSI3aHO C COBEPIICHCTBOBAHHEM
Joctyna K 0azaM JaHHBIX M WHTETpaluedl pa3iuyHbIX HH(OPMAIMOHHBIX CHUCTEM, YTO
COOTBETCTBYET HCIIOJb30BAHHIO TEXHOJOTHYECKHX PEIICHUH, XapaKTePHBIX IS TpPEThei
NPOMBIIIJICHHON pEBOJIONMK. Peanu3aius mpeajaracMbiX HaNpaBiICHUH OE3yCIIOBHO
YCOBEPIICHCTBYET WH(POPMAIMOHHOE OOECIeYCHHE JIECHOTO OW3HEca, HO HE MPUBEIET K
CO3JIAHUIO «YMHBIX» MPOU3BOJICTB, MPHUCYIIMX YSTBEPTOU MPOMBIIICHHOW PEBOJIFOIIHH.

Takum 00pa3zoM, sl TOCTHKEHHSI KOHKYPEHTOCIIOCOOHOCTH OTPACIICBBIX MPEANPHITHI
TpeOyeTCsl paCCMOTPETh BO3MOYKHOCTH CO3JIaHUS «YMHBIX IIPOM3BOJICTBY Ha 0a3e TEXHOJOTHI
uHTepHeTa Bemer (10T), «yMHBIX» JaTYNKOB U TEXHOJOIMU HCKYCCTBEHHOTO UHTEILJICKTA.
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TEKYHEE COCTOSAHHUE U NEPCITIEKTUBbBI PA3BUTUSI
JIECHOU ITPOMBIIIVIEHHOCTH CBEPJIVIOBCKOU OBJIACTH

CURRENT CONDITION AND PROSPECTS FOR THE DEVELOPMENT
OF THE FOREST INDUSTRY IN THE SVERDLOVSK REGION

B nybauxayuu paccmampueaemcs mexkywas cumyayusi 8 J1eCHOU NpOMbIULIEHHOCU
Ceeponosckou obnacmu, nNpugoOOUMCcs UHGOPpMAYUs NO PECUOHATbHLIM OellCMBYIOUWUM
APUOPUMEMHBIM  UHBECMUYUOHHBIM NPOEKMAm 6 001acmu 0CB0eHUs 1ecos, 00vemam
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206’1100()6[99!6‘7(1/[ U HOBbIM npoexkmdam. B 3axnrouenuu asmopamu coenamvl 6v1600b6l 00
OCHOBHbIX I’lpO6]I€MaX PECUOHANIBHOCO JIECHO20 CeKmopa u o HeobxooumMocmu pa3pa6omku
cmpamecudecKoco UHCmpymenmapusl, C6A3aHH020 C NIAHUPOBAHUEM €20 pa6omb1, K0m0pblﬁ
Obl 0becneyunl KOMNJIEKCHYI0 NOCMAHOBKY yeiel U 3a0ad 0 3PGexmusnoco pazeumus
JIECHO20 CEeKmopa 6 YeioM U C2iaounl Ovl paspvié MedicOy JIeCHbIM XO3AUCMBOM U JECHOU
NPOMbLUUTIEHHOCTbIO.

The publication examines the current situation in the forest industry of the Sverdlovsk
region, provides information on the current regional priority investment projects in the field
of forest development, the volume of state support and new projects. In conclusion, the
authors draw conclusions about the main problems of the regional forest sector and the need
to develop strategic tools related to the planning of its work, which would provide a
comprehensive statement of goals and objectives for the effective development of the forest
sector as a whole and smoothed the gap between forestry and forest industry.

Hcroprueckn OCHOBOM pernoHaIbHOW SKOHOMUKH CBEpIUIOBCKON 00JIACTH SIBJISFOTCS
FOPHOAOOBIBAIONIAE M METAUTYpPruyeckass OTpacid  MPOMBIIUICHHOCTH, a TaKXkKe
MalIMHOCTpoeHHe. BMecTe ¢ TeM oco0oe MECTO B SKOHOMUKE PETMOHA 3aHHUMAET JIeCHas U
[EJUTIONIO3HO-0OYMaXkKHasi TPOMBIINUICHHOCT. [IpeanpusiTisi JIeCHOTO CeKTopa paboTaroT
MPAKTUYECKH B KaXXIOM MYHHIMIIATLHOM OOpa30BaHUU O0JIaCTH, B OOJBIIMHCTBE U3
KOTOPBIX OHU SIBJISIFOTCS COIIMAIBHO 3HAYMMBIMHU, TPa000pa3yIOIIMHU.

KiroueBbIMH TIpeANPUATHSAME JIECHOTO CEKTOPA SBISIOTCS:

e HAO «CBE3A Bepxuss Cungauuxay,

¢ 3AO0p «TypuHCKHUH LEUTIOI03HO-0YMaKHBIN 3aBOIY,

e OO0 «HoBOMSIMHCKUHN IETUTION03HO-0yMaXHBIH KOMOMHATY;

e OO0 «TaBauHCKUH (haHEPHO-TUIUTHBIH KOMOUHATY;

e OO0 «JlecTexy;

e OO0 «JlecHoit Ypan CObITY,

e OO0 «Typa Jlecy;

e OO0 «CocbBa Jlecy;

¢ BepxuenbinmmuHckas MebenbHas pabdpuka (padprka «KVIIE»);

e OO0 «MebGenbHas padpuka «OMETAY,

e OO0 «Koukopa»;

o 'K «<ACM».

Homenkmatypa OCHOBHBIX BHJIOB MPOAYKIIMU JecHOro cekropa CBepIoBCKOM
obnactu: mwuIoMarepuansl, ¢aHepa, APEBECHO-CTPYXKEUYHbIE U JIPEBECHO-BOJIOKHUCTHIC
TUTUTHI, OyMara U KapToH, 000H, KPYTJIbIe JIecCOMaTEepHaIbl, IPEBECHBIC TOTUIMBHBIC TPaHYJIbI
(memeTsl), Mebenb, IepeBIHHbIE TOMOKOMIUIEKTHI, SIIUYHAs Tapa.

JlecHasi MPOMBINIIEHHOCTh O0JacTH YETKO COPHUEHTHUPOBAHA HAa HMMIIOPTO3aMeElIeHHE.
B mepByto ouepens 3TO KacaeTcsi MpOW3BOJACTBa ¢aHepbl, wmebenu, Oymaru, Taphl,
CTpOMMAaTEepUaIoB U JOMOCTPOCHUS.

JlecHasi TPOMBIIUIEHHOCTh OOJAcTH MpEACTaBlIeHA TPeMs YKPYIHEHHBIMH BUIAMU
HKOHOMHUYECKOM ACSATEIHHOCTHU:

1) «06paboTKoil IpeBeCHHBI M MPOU3BOJICTBOM HW3JIENHA U3 JepeBa U MPOOKHU, KpOMe
MeOenH, MPON3BOJICTBOM M3/IEINN U3 COJIOMKH U MaTEPHUATIOB IS TUIETEHUS,;

2) «1poU3BOACTBOM OyMaru U OyMaKHBIX H3ICIU»;

3) «IpOM3BOICTBOM MEOECTN.

OO0BEéM OTIpYKEHHBIX TOBapOB COOCTBEHHOTO TMPOM3BOJACTBA IO BCEM BHAaM
YKOHOMHUYECKON NEeATeLHOCTH JIeCHOTO cekTtopa CBepmioBckod obmactu 3a 2018 rox
coctaBui 29,7 mipzt pyoneil.
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WNuaexcyl TpOMBIIUIEHHOTO MPOU3BOACTBA MO BUIAM SKOHOMHUYECKOH NESTENIbHOCTH
npejcTaBieHbl B Tabuie 1.

Tabnuna 1
JlnHaMuKa MHAEKCOB IPOU3BOACTBA
110 BCEM BHUJIaM SKOHOMUYECKOM AesTtenbHocTH 3a 2018 ros
WHaexc npou3BOICTBA IO BUAAM SKOHOMUYECKOH NEATEIbHOCTH B % x 2017 roxy

O0paboTKa ApeBECUHBI U MPOU3BOACTBO U3ACIINI U3 AepPeBa U IIPOOKHU, KpOME 103,8
MeOesH, MPOU3BOICTBO U3JIEIHI U3 COJIOMKH M MaTePUaJIOB ISl IUICTCHUSI

[TpousBoacTBO OyMaru U OyMaskHBIX H3IIEITNH 88,3
[IpousBoacTBo MebenH 90,8

CpennecnucodHass YUCICHHOCTh pabOTHUKOB 3a 2018 rox mo BUAY AESITEIBLHOCTU
«o0paboTka NPEeBECHHBI W TPOW3BOJICTBO M3JACIUN W3 JIepeBa W MPOOKH, KpoMe MeOenH,
MIPOU3BOJICTBO M3/CIUI U3 COJIOMKH W MaTEPHAJIOB JJIS IUIETSHUS» cocTaBuia 7 635 denoBek
(97,7 % x 2017 romy); 1o BUAY IKOHOMHYECKON NEATEIBHOCTH «IIPOM3BOACTBO Oymard u
Oymaxkueix u3genuii» — 1 809 wenosek (89,9 % k 2017 rogy); mo BuUAY IKOHOMHYECKOU
JeSITEIbHOCTH «ITPOM3BOCTBO Mebenn» — 3 496 venorek (104 % k 2017 roxy).

Pa3zmep cpenpnemecsuHoi 3apaboTHON maTel paboTHHUKOB 3a 2018 rom mo Bumy
JEATEeILHOCTH «00paboTKa APEBECHHBI M TIPOU3BOJICTBO U3CIIUNA U3 JepeBa U MPOOKHU, KpOME
MeOeNi, TPOU3BOACTBO H3MEIHA M3 COJOMKH M MATEPHAJIOB IS IUICTCHHUS» COCTaBHII
21 394,1 py6. (107,1 % x 2017 rogy); mo BUAY JEATEIBHOCTH «IIPOU3BOJCTBO Oymaru u
OymakHbIx m3penmit» — 22 538,1 py6. (115,9 % x 2017 rony); mo BHIYy SKOHOMHYECKOU
JIeSITEILHOCTH «IIPOM3BOACTBO Mebenn» — 14 962,6 py06. (99,6 % k 2017 roxy).

JlaHHBIE 1O TPOM3BOJACTBY BAKHEHIIMX BHUAOB NPOAYKIIMH JIECHOTO CEKTOpa
opranuzarusaMu CeepaiioBckoi obmactu 3a 2018 rox npencrasieHsl B Tabiuiie 2.

Tabmumna 2
[Ipon3BOACTBO BaXKHEHIINX BUAOB JIECOIPOLYKIIUN
B CBepiioBckoit obmactu B 2018 roay
[TapameTpsl HE;[:;I;I{IE; 2018 roxg ZI? é(g) lr ;) Hrsz[(})f)

JlecomaTepuainbl HeoOpaOOTaHHBIE ThiC. L. M° 1255,8 121,1
JlecomaTepuanbl XBOWHBIX TIOPOJT Teic. Wi M° 622,4 127,4
oo oo ok | T’ | e | e
JpeBecrHa TOIUIMBHAS Teic. Wi M° 250,4 90,1
[MunomaTepuabl XBOWHBIX TIOPO/T Teic. M° 298,3 126,6
[MunomaTepuaibl TUCTBEHHBIX TTOPOT Toic. M° 34,2 B 2,2 paza
Illema TexHOIOTHYECKAS Teic. . M° 175,0 96,8
®danepa Teic. M° .y 118,4
JACII Teic. yeiu. M —* 121,5

" JlanHble He MyOIUKYIOTCS B IIENIX 00ecredeHus] KOH(PHUICHINAIbHOCTH IIEPBUYHBIX CTATUCTHYECKUX JTaHHBIX,
MOJIYYCHHBIX OT OpraHus3anuii, B coorBercTBHH ¢ PDexepanbHbiM 3akoHOM OT 29.11.07 1. Ne 282-03 «O6
opUIAIEHOM CTaTUCTHYECKOM y4eTe M CHUCTeME TOCYAapCTBEHHON cTaTHUCTUKK B Poccuiickoit demepannm»
(cr.41m. 5,cr. 94 1).
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OxoH4aHue Tad. 2

[TapameTpsr Hfﬁggg{lﬁ 2018 ron 21? ;g lr ;) )i(fz[(;{o
JIBII Thic. yeiI. M° = 99,3
bymara u xapToH Telc. T = 75,6
Mebenb MuH pyo6. 880,4 105

Pacuernas necoceka no CeepanoBckoit oomactu B 2018 roxy cocrasuna 24,8 miH M3, B
TOM 4YHUCJE 10 XBOMHOMY Xxo3siiictBy 10,3 MuH M. OcBoeHHE pacueTHOM JIECOCEKU B
2018 roxy cocrasmio 8,2 mia M° (33 %), B TOM 9HCIIC 10 XBOWHOMY XO3SHCTBY 2,4 MIH M.
B 2018 roxy ynanoch yBeIMUUTh 00bEM OCBOCHHS PACUETHOM JIeCOCeKH cpa3y Ha 1,2 MiIH M.
OroMy cmocoOCTBOBaia, B TOM 4YHCIE, pealu3alys MPHOPUTCTHBIX HWHBECTHIIMOHHBIX
MIPOEKTOB B 00J1aCTU OCBOCHUS JIECOB.

JlanHbIe 1O AWHAMHKE OCBOCHHUS pacdeTHOU Jyiecocekn B CBepasioBCKO# obnactu 3a

nepuon 2013-2018 rr. npuBeneHs! Ha pucyHke 1.

(0]

30 244 248 243 242 242 248
JIeCOCEKa,

20 MITH M

10 Hcnonszoea
HHe
pacdeTHOH

0 JMEeCOCEKH,

3

2013 2014 2015 2016 2017 2018 M=

Puc. 1. Jlunamuka ocBOeHHS pacueTHOM Jiecoceku B CBEpAJIOBCKOI 00IacTh

Ha rekymuii MOMEHT B 001acTH pean3yercs / WHBECTHIIMOHHBIX TIPOCKTOB:

1) AO «Apryc COK»;

2) 000 «JIecnoit Ypain JIo6Bay,

3) OO0 «Typa-Jlecy;

4) 000 «CubupsIxoCTpoity;

5) OO0 «YpanbcKast JECOMPOMBIIIICHHAS KOMITAHUS;

6) OO0 «Cuneprus»;

7) OO0 «CocnBa-Jlecy.

JBa npoexkta 3aBepiiensl, 310 OO0 «Beritckuit JJOK» u OO0 «Jlecrex». Mudopmarus
110 TIPUOPUTETHBIM HHBECTHIIMOHHBIM MPOEKTaM B O0JIACTH OCBOCHHS JIECOB MPE/CTABIICHA B
tabnure 3.

Tabnuua 3
Nudopmanust mo mpruopuTETHHIM HHBECTUITMOHHBIM IMPOEKTaM
B 00nacT ocBoeHuUs JecoB B CBEpIIOBCKON 00macTu
3a Bech CPOK B
[Toxa3zarens N

JIEHCTBHS 2018 rony

BKI104eHO MHBECTUIIMOHHBIX IPOEKTOB B (heiepaibHbIN NepevyeHb 11 2

3aBepiIeHO MHBECTHLIMOHHBIX TPOEKTOB 2 1
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OxoHuanue Tad. 3

IToxa3zarens 3a B?CL cpoK B
JeHCTBUSA 2018 rony
Uckmroueno u3 dheaepanbHOTO MEpedHs 2 0
OO0BeM BIOKCHHBIX UHBECTHIIUHN 110 BCEM MPOEKTaM, MIIH PyO. 3535 669,7
BhljieNIeH bl pa3Mep pacueTHOH J1eCOCEKH MO BCEM TIPOEKTaM, ThiC. M° 1406,1 270,8
KonuduecTBO co3MaHHBIX pa00YMX MECT 971 123

Kak BugHO M3 Tabmuiel 3, o0beM BiIoXeHHBIX B 2018 rogy MHBECTHIIMN B JIECHOM
CEKTOp IO BCEM HWHBECTHIIMOHHBIM TpOEKTaM cocTtaBuil 669,7 miH py0. (oOmmuit oOobem
BJIO)KCHHBIX MHBeCTUIINN — 3 535 MutH py0.). BeigeneHHbId 32 TpONUIbIA IO 00BEM JIECHOTO
doHIa 1Mo peann3alui0 HHBECTUIIMOHHBIX MPOEKTOB coctaBmi 270 ThIC. M (oOmmii 00beM
BBIIETICHHOTO  TOJl  pealu3aliil0 HMHBECTULHMOHHBIX  IMPOEKTOB  JiecHOro  (Gouaa —
1 406,1 TeIC. M3). B 2018 rony B paMkax MHBECTHUIIMOHHBIX MPOEKTOB co31aH0 123 paboumx
Mecta (Bcero cosnano 971 pabodee MecTo).

B 2018 rony B (henepanbHbIii IepedeHb HHBECTUIIMOHHBIX ITPOEKTOB BOILIH 2 MPOEKTA:

1) OO0 «Cuneprusi» (r. Bepxuss Typa) — «Co3maHue BBICOKOTEXHOJIOTHYHOTO
JepeBo0OpadaTHIBAIONIETO MPOU3BOJCTBA Ha Tepputopuu CBEpIUIOBCKOM 00macTu» (Cpok
peanuzanuu — 2018-2021 rr., mnanoBelii o0bem uHBecTuimii — 1503,4 mn pyOneit; Ha
1 suBaps 2019r. ocBoeno 100,6 e pyOneid, YHWCIO CO3JaBAEMBIX pPa0OYUX MECT —
135 yenoBek);

2) 000 «CocbBa-Jlec» (r. CepoB) — «MopaepHu3amus JieconepepadaThIBAIOIIETO
3aBojJla MO TIyOOKOW mepepaboTKe ApeBecMHBbl Ha TeppuTtopuu CBEpAOBCKON 00macTu»
(cpok peanm3zaruu — 2018-2027 rr., muaHoBeld 00beM uHBecTHIMN — 507,6 MitH pyOIel, Ha
1 suBaps 2019r. ocBoeHo 144,4 mnu pyOseil, 4Yucio co3agaBaeMbIX pabodnx MecCT —
126 genmoBek).

[Tpu coneiictBuM MuHUCTEpPCTBA NMPOMBILIUIEHHOCTH U Hayku CBepiJiOBCKOW obiacTu
u3 QeneparbHOro OOPKETa Ha Pa3BUTHE JICCONMPOMBINUICHHBIX NPEANPHITHNR 00JacT 3a
2018 rox mpuBiE€YEHO MO pa3aMuHbIM OocHOBaHWsIM 370 muH pyoneit (155,2 % k ypoBHIO
2017 roga). HWadopmamuss 1O  peanm3anmMd  Mep  TOCYIApCTBEHHOH  IOAJIEPKKU
JIECOMPOMBIIIICHHBIX Npeanpuatuil obmactu 3a nepuoa 2015-2018 rr. mpencraBieHa Ha
pucyHke 2.

400,00
300,00
mO6nem
200,00 [IPUBJIEUEH
HEIX Mep ToC.
100,00 IO IEPAKKH
MUTH. PyO.

0,00

7

2015 2016 2017 2018

Puc. 2. Peanu3zanus Mep rocyaapcTBEHHON MOJAEPKKH
JICCOTIPOMBIIIICHHBIX PEANPUATHI o0macTu 3a nepuoa 2015-2018 rr.
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K 2035rogy o0BEéM wWHBecTHLIM B JiecomepepadaThIBAIOIIYIO COCTABIISIONTYIO
00JIaCTHOTO JIECHOTO CEKTOpa IUIAHUPYETCS YBEIMYUTHh A0 IIECTH MWUIHApPAOB pyOIeH,
paboune MecTa Iojyyar 2 ThICAYH ypasblieB.

OnHO M3 IPUOPUTETHBIX HarpaBieHU pabotsl [IpaBuTenbcTBa 00JaCTH — CO3/1aHUE
YCIOBUH JJIs1 OpraHU3alMi Ha TEPPUTOPUU O0JACTU HOBBIX IPOM3BOJCTB, B TOM YMCIE IO
nepepaboTke ApeBecHbIX 0TX0A0B. Tak, B pe3yinbrare padboTel B 2018 romy OTKpBIT psjg
YTUIM3UPYIOIUX [TPOU3BO/ICTB!

e npennpustueM OOO «Jlecrex» npousBeneH 3amyck IEpBOM ouepenu Iexa IIo
IIPOU3BOJICTBY IEJUIET U3 APEBECHBIX OTXOJI0B,;

e komOunatoM  «CBE3A Bepxusiss  CuHsSuMXxa» BBEICHAa B  JKCIUTyaTaIlHIO
aBTOMAaTUYECKas JIMHUS CYIIKHU IIIIOHA ¢ TEPMOMACIISIHOM yCTaHOBKOM MomiHOCThO 7 MBT,
paboTaromiasi Ha APEBECHBIX 0TX0/aX MPEAIpUATHS;

e B 1. fOmana TyrynbsIMCKOro ropofiCKOro okpyra 3amylieHa nepBas aBTOMaTH4ecKas
JIMHHUA 1O BBIIYCKY TOIUIMBHBIX 3JIEMEHTOB Ul TBEPJOTOIJIMBHBIX KOTJIOB U3 TOHKOMEPHOH
JIMCTBEHHOM JPEBECUHBI.

PaGota mno obecnedyeHur0 YyCIOBMM [ CO3/aHUS IPOU3BOJACTB HENPEPHIBHO
npojgoinkaercs, U yxxe B ¢espaie 2019 roga B ropone Bomuancke CBepanoBckoi obmactu
00O «Cocbpa-Jlecy» 3amyiieHa IpOMBIIIICHHAs IUIOIIAAKa 110 nepepaboTke ApeBecuHbl. Ha
IUIONIA/IKE YCTAHOBJIEHA TEIIOBasi KOTEJIbHAsE MOILIHOCTHIO 2,2 MBT; B KauecTBe TOIUIMBA B
KOTEJIbHOM  MCIOJIb3YIOTCS  OTXOJbl MPOM3BOJCTBA, YTO TO3BOJISIET  MPEANPHUIATHIO
yruu3upoBatb 60 % 0TX0/10B MPOU3BO/ICTBA.

Kpome Toro, Tonbko B paMKax peann3aluy IPUOPUTETHBIX MHBECTUIIMOHHBIX TPOCKTOB
B obOnactu ocBoeHHs secoB B 2019 romy muiaHupyeTcsi BBECTH B IKCIUTyaTalldio0 7 HOBBIX
IPOM3BOJICTBEHHBIX MOILITHOCTEH.

MuHUCTEPCTBOM IPOMBIIIIEHHOCTH UM Hayku CBEepJUIOBCKOW 00JIacTH IOArOTOBJIEHA
Crparerus NpPOMBIIUIEHHONO M HMHHOBALIMOHHOTO pa3BuTHs CBepJIOBCKOM o00jacTu Ha
nepuoa 10 2035 ronma, B KOTOpPOH, B YaCTHOCTH, YCTAHOBJIEHBI HAIIPaBJICHUS DPA3BUTHUS
aecHoro cekropa. Ilpu pa3paboTke 001acTHON CTpaTEruu yUTEHBI MOJIOKEHUS (eaepaTbHOro
nokymeHnTa («CTparerum pa3BUTHs JIECHOTO KoMmiulekca Poccuiickont @enepanuu 10
2030 roxa») , MOArOTOBIEHHOr0 MUHHCTEPCTBOM TIPOMBIILIEHHOCTH U TOProBiy Pd.

B CsepanoBckoil 00jacTu KIIIOYEBbIE HAIPABIIEHUS JIECHOTO CEKTOpa 3KOHOMUKH,
o0o3HaueHHbIe JaHHOH CTpareruei, Takke UMEIOT BBICOKHE TEMIIb Pa3BUTHS:

e B oGmactu mpomsBomuTcs Gomee 245 Thic. M dameps B rox. «CBE3A Bepxmsis
CuHsiunxa» IUIaHMPYET YBEIUYUTh BBINYCK (aHepsl Ha 22 ThIC. M® B rox. B paMKax
peaTH3aIiy HHBECTHIHOHHBIX POSKTOB IIAHUPYETCS BEIMYCK 81 ThIC. M° JIyIEHOTO IIITOHA;

e 00bEM MAaJIOTAXXHOIO CTpOMTENbCcTBa B obOsactu mnpesbimaer 50 %. B pamxax
peanmu3anui 2 TPUOPUTETHBIX HMHBECTHIIMOHHBIX MPOEKTOB OYyIET OpPraHM30BaH BBIMTYCK
KOMIUIEKTOB JJIsi CTPOUTENBCTBA JOMOB U3 ngpoq)I/InI/IpOBaHHoro 6pyca B 06BeMe 2 Thic. M,
AJIEMEHTOB JIOMOCTPOEHUS B 00hEME 8 ThIC. M ;

e 00bEM IPOM3BOJCTBA NEJUIET U OPUKETOB B 00JACTH COCTABIISET OPHUEHTUPOBOYHO
60 Teic. T B rox. B oOmactu nmedcTBYrOT 2 mesuieTHbIe KoTenbHBIe — B 'O Jlertsapck u
'O Bepxnsist IIpimmva. Jonst ucmonp30BaHusi OMOTOTUIMBA MYHHUIIMIIATBHBIMU KOTEJIHHBIMU
coctaisieT 22 % ot o0riero notTpedieHus TOIINBA;

e IpM  BBIXOJIE HA MPOEKTHYID  MOIIHOCTb JEWUCTBYIOIIME MPUOPUTETHHIC
MHBECTUIMOHHBIEC POCKTHI YBEIMYAT 00HEM IPOM3BOICTBA ITHIOMATEpHaIoB Ha 415 Teic. M°

B T'0Jl, CTOJIIPHO-CTPOUTENBHBIX U3ICTNI 1 TPOQUIBLHBIX eTasneii — Ha 37,6 ThIC. M,

*

Crpateruss pa3BuTusl JiecHOro komiuiekca Poccuiickoit @enpepanuu g0 2030 roma: Pacnopsbkenue
IIpaButensctBa P® ot 20.09.2018 1. Ne 1989-p. URL: http://static.government.ru/media/files/
cA4eY SeOMObgNpm5hSavTdIxID77KCTL.pdf (nara o6paruenus: 01.08.2019).
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OCHOBHBIMHU HaINpaBJICHUSIMU ISl Pa3BUTHS JIECHOTO CEKTOpa SKOHOMHMKH OOJIaCTH Ha
2019 rox omnpeneneHsl:

® pPa3BUTHUE PKCIOPTA, BHIBOJ MPOAYKIIMH JIECOITPOMBIIIJICHHUKOB Ha HOBBIE PHIHKH;

e PasBHUTHE IPOM3BOICTBA TOBAPOB HAPOIHOTO IOTPEOICHNS |

e B (CBepmioBckod obOmactu peanmsyercs (enepanbHbiii  1poekT «IloBbIieHHE
MPOU3BOJUTENILHOCTH TpyAa U TMOJJEpXKKa 3aHATOCTH». B mporpamme ydacTBYIOT U
4 neconpoOMBIIIIIEHHBIX IIPEANPUATHS . HAO «CBE3A Bepxuss Cunsiunxay,
3AOp «Typunckuii [IB3», OO0 «Jlectex» u OO0 «Hoomsmuuckuii LIBK»;

e paboTa 1O KOOIEpalMH JIECONPOMBILIUIEHHBIX MNPEANPUATUN C NPEANpUATUIMU
JIPYTUX OTpacie.

Taxke B iaHax Ha 2019 rox — manbHeiimiee npuBiedeHue (enepanbHbIX CPEACTB Ha
pasBUTHE JICCONMPOMBIIUICHHBIX NpeAnpusaTHii obnactu. Bmecre ¢ Tem y npeanpusiTHii
JIECHOW MPOMBIIUIEHHOCTH 00JIACTH OTMEYAETCs Psii CUCTEMHBIX MPoOIeM:

1) BbICOKHI U3HOC OCHOBHBIX ()OHJIOB;

2) HU3KAH YpOBEHb MEpPepadOTKH JIPEBECHOTO ChIPbsS, a 3HAYUT, MCHBIIIAs
IIPOU3BOUTENILHOCTD U BHICOKHI 00bEM OTXO0/I0B;

3) Hu3Kas 0 MPOIYKIIUK C BBICOKON 100aBIEHHON CTOMMOCTBIO B 00IIEeM 0OBbeme
IIPOU3BO/ICTBA;

4) BBICOKHE >KEJIEe3HOAOPOXKHBIE Tapu(Pbl HA TPAHCIOPTHUPOBKY JIECOMPOTYKIUY;

5) HeapexkTuBHOE NECOMONB30BaHUE (HU3KHI YPOBEHb OCBOCHUS PACYCTHOM JICCOCCKH;
yCcTapeBIIe TEXHOJIOTUU JIECONEepepadOTKH C BBICOKOW JIONIel OTXOJOB NMPOU3BOJCTBA, HE
UCIOJIb3YEMBIX B JajbHEIIeN nepepaboTke);

6) HU3KOE KaueCTBO MPOU3BOJCTBEHHOW U JTOPOKHO-TPAHCHOPTHOM HMH(PPACTPYKTYPHI,
3aTPYAHAIONIEE OCBOCHUE HOBBIX YUYAaCTKOB JIECHOTO (pOHA;

7) OTCYTCTBHE TOYHBIX JTAHHBIX O KAYECTBE M COCTABE JIECOCHIPHEBBIX PECYPCOB, YTO HE
MO3BOJISIET TOTEHIUAIBHBIM HHBECTOPAM JOCTOBEPHO OIICHUTh OOBEKT BIIOXKEHHH, YTO
3aTpyJHSAET NPUBJICUCHNUE HHBECTHUIINIA B JIECHON CEKTOP;

8) Hu3KKil ypOBEHb MHHOBAIIMOHHOTO MOTCHIUATIA,

9) HECOBEPILCHCTBO 3aKOHOAATEIbCTBA B chepe PeryIrpoBaHUs JICCHBIX OTHOILICHUIA,
OTrpaHMYMBaIOIEe BO3MOKHOCTH Pa3BUTHS JIECHOTO OM3HECa;

10) nedunut kaapos u HUOKP u ap.

Bce st mpobiieMbl HEBO3MOXHO PELINTh OJHOBPEMEHHO, MOATOMY BO IJaBy yrja
CTAaBUTCS BOIIPOC IJIAHUPOBAHUS U MEPBOOYEPETHOCTH MNPEANPUHUMAEMBIX MEPONPUSITHII.
OcHoBHast 0a3a PErMOHAILHOTO JIECHOTO CEKTOpa HYXKJIAeTcsl B IIyOOKOM BHYTpeHHEH M
BHEIIHEHl mepecTpoiike U TpeOyeT HOBBIX JICHCTBEHHBIX MEXaHHM3MOB, CBS3aHHBIX C
IUTAaHUpPOBaHUEM ero paboTel. B HacTosiiee BpeMs MaclITaOHbIE MPOEKTHI Pa3BUTHUS JECHON
IPOMBIIIJICHHOCTH CIIOCOOHBI peanu30BaTh MPEUMYIIECTBEHHO KpPYIHbIE MNPEANpUSTHS,
oOnanarompe OOJBUIMM 3arnacoM (PMHAHCOBO-IKOHOMHUYECKON yCTONYMBOCTH, PECYPCHBIM
MOTEHLIMAJIOM U B CHJIy 3TOT0 MMEIOIIHNE BO3MOXKHOCTD IIJIAHUPOBATh CBOO MHBECTHUIIMOHHYIO
NeSTENIbHOCTD HA JUIUTENbHBIN EPUO/ U PEATTU30BBIBATH JOJITO OKYIIaeMble HHBECTUIIMOHHBIE
IIPOEKTHI.

" O6macTHBIM MuHKCcTEpCTBOM HAayKH M NpoMblluleHHOCTH B 2018 romy m3gan mepBbl BBITYCK KaTajora
«ToBapbel HapogHoro morpedneHust CBepIUIOBCKOI 0071acTH», ¢ KOTOPHIM MOKHO O3HaKOMHTBHCS Ha calTe
http://mpr.midural.ru/deyatelnost/katalog_tnp.php. B kaTanmore mnpencraBieHa TEKCTHIbHAs | IIBeWHas
NPOIYKIUsI, MeOesb, TOBaphl ISl JOMa W caja, UIPYLIKH, M3Jenust n3 Oymaru, ObITOBas TEXHHKAa W JpyTHe
TOBaphbl, Mpou3BoaAnMble B CBeputoBckoi obOnactu. KaTanor ncrmonbs3yercst Ha BBICTaBKax M B XOJ€ JEJIOBBIX
muccuit CBepIIOBCKON 00IaCTH [T MPE3eHTANN TTOTCHIMAIBHBIM HHBECTOPAM U ITApTHEPaAM 1P OMBIIIIEHHOTO
MOTEHI[Majla PErMoHa, a TAKKe TPOABHIKEHHS MPOTYKIIUH MECTHBIX MPOM3BOAMTENCH Ha HOBBIC PHIHKH.
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Ha texymmii MOMEHT HEOOXOIMMO MOATOTOBUTH U MPHUHITH HOPMATHUBHBIA TOKYMEHT
PErMOHANIBHOTO JIECHOTO TUIAHUPOBAHMS, YUUTHIBAIOIINI WHTEPECHl KaK JIECHOTO XO03SiCTBa,
TaK Y JIECHOH MPOMBIIIICHHOCTH, HHTEPECH! KPYITHOTO, CPETHETO M MAJIOro JIECHOro Ou3Heca
U B LEJIOM ONPENCNAIOMUNA BEKTOP YCTOMYMBOTO pa3BUTHS cekTopa. «PaboTarommii»
JOKYMEHT CTPaTeru4yecKoro MIaHWPOBAHUS CEKTOpa JAOKEH OBbITh COIIaCOBAaH C OCHOBHBIMU
dbenepanbHBIMU W PETHOHAIBHBIMH HOPMATHBHBIMH JOKYMEHTaMH, TaK WU HWHaYe
KaCaroLMMUCS BOIIPOCOB CTPATErMUECKOI0 IUIAHUPOBAHMUSL.

HOBBIE TEXHOJIOI'MYECKHWE PEHIEHUA
B 3AI'OTOBKE, IEPEPABOTKE U OTAEJIKE IPEBECHUHbI

NEW TECHNOLOGICAL DECISIONS IN PREPARATION,
PROCESSING AND FINISHING OF WOOD

V]IK 674.023

N.T. I'nedoB
(I.T. Glebov)
(YTJITY, r. ExatepunOypr, PO)
E-mail gs cBsi3u ¢ apropamu: GIT5@yandex.ru

I'MAPOTEPMHUYECKASA IOAI'OTOBKA ®AHEPHOI'O CbIPbsA
HYDRAULIC AND THERMAL PREPARATION OF PLYWOOD RAW MATERIALS

Tlokazano wnasuauenue mexHoI02UYECKOU onepayuu npoeapxKu d)anepuoeo CblpbAl,
PACCMOmMpPeHbl pa3/IU4Hble 6dPUAHNbL NPUMEHAEMbIX 6 NPOMbIULIEHHOCMmU 6(10061/7H06,
NOKA3aHbl UX O0O0CMOUHCMEA U HEeOOCMAMKU. HpueedeHbl pacuentnvle HOPMbl 6peMEHU
npoeapku 0pe6ecqul. Tokazanvt 603mo21cHOCMU ycmparneHusl OCHOBHbLX HeOOCmamKoe6
6aCC€Z/7H06‘, Hanpumep, UCNnoJjib306aHUEM Nn003eMHbIX 6acceﬁH06, UucnoJjlb306arHuem
MOHKHEJIbHbLX Kamep. Hznoocena memoouxa pacuema npouseodumeﬂbHocmu baccetinos.
Mamepuan unniocmpuposan npumepamu.

Purpose of technological operation of boiling of plywood raw materials is shown,
different options of the pools applied in the industry are considered, their merits and demerits
are shown. Estimated norms of time of boiling of wood are given. Possibilities of elimination
of the main shortcomings of pools, for example, are shown by use of underground pools, use
of tunnel cameras. The method of calculation of productivity of pools is stated. Material is
illustrated by examples.

OnHOMl M3  TEXHOJOTMYECKMX  Omepaluid  Mpou3BOjACTBA  (aHepsl  sBISETCA
ruporepMuueckas o0paboTka 4ypakoB, a 3aTeM HMX JyuieHue. [lpu JymeHuun cpesaeMblil
IIMOH BBIMPSIMIISCTCS, ¥ B HEM BO3HUKAIOT BHYTPEHHHE PACTATHBAIONIME HampspkeHus [1].

Bennuunna 3THX HanpsbkeHUH HaxoauTcs tak, MlIla:
_ FEa
2r'

1)

rac E — MO,Z[YJ'IL YHPYTOCTI/I IIIITI0OHAa nonepeK BOJIOKOH I[peBeCI/IHBI, JJIA nonepequro pe3aHI/I}I
E = 600 H/mm?;
a — TOJIIIMHA IIITOoHa, MM,
I — paauyc 4ypaka, MM.
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Tak, Hampumep, mpu ToimMHE ImmoHa a = 15mMM u pamumyce uypaka 100 mm
HaIIpsDKEHUE B Pa3BEPHYTOM IIIIOHE PAaBHO

o =20_6:10°-115 _ 4 45 Mppa,
2r 2-100

Cpenuuil mpeien IMPOYHOCTH JPEBECHHBI B TONEPEYHOM HANPABICHHH paBEH
o, = 3,2- 6,5 MIla. DT0 3HAYUT, YTO €CJIM HE MPUHATH MEP MO YBEIUYCHUIO MJIACTUYHOCTU
JPEBECHHBI YyPaKOB, TO Ha BHYTPEHHEH CTOPOHE CPe3aeMOro INIMOHA TOSBATCS TPEIIUHBI U
Pa3pbIBBL

[ToBbIIIEHNE TUTACTHYHOCTH JIPEBECHHBI JTIOCTUTACTCS €€ HAarpeBOM M YBIIAKHCHUEM.
OnbBITOM YCTQaHOBJICHO, YTO MHUHHMMAJIBHO JONMYCTHMAas TeMIleparypa IpPEeBECHHBI Oepesbl,
O0yka, ompxu paBHa 20-30 °C, cocubl — 12 °C, muxtel — 45 °C, ny6a — 40 °C, ocuHbl U
toronst — 15 °C, sicens — 50 °C, kpacHoro nepeBa — 30—40 °C. Ilpu Temmneparype CBBIIIE
50 °C npoYHOCTh JPEBECHUHBI MOHMUKACTCS, U HA MIOBEPXHOCTH JIYIICHOTO IIMOHA MOSIBISCTCS
MIIMCTOCTh M OTCJIAMBAHUE BOJIOKOH.

Pacxox mapa Ha HarpeB 1 m° uypakoB cocraBimser 90—130 kr. O6paGOTKy CHIPbs
npou3BOIAT B OacceiiHax. Temreparypa BOJbl B OacceiiHe MPH MSATKOM PEKHUME COCTaBIISCT
+30-40 °C, npu xectkom pexume oHa cocraBisier +60-80 °C. IIpomomKUTEBHOCTh
TEPMOOOPAOOTKH CHIPbS IIPU MATKOM PEKUME MIPUBE/ICHA B TAOIUIIC.

Pexxumbl ipoBapku ceipbs B OacceliHax ¢ reMneparypoil Bojsl 40 °C

[IpoaomKkUTEeTPHOCTh THAPOTEPMHUUYECKON 00pabOTKH, U,

Huametp . o

CLIDESL OM TIpH ONpeJIeIeHHON Temreparype Bo3ayxa, °C
PEA, Bomre0 | Or0m0-10 | Or-1110-20 | Or-21 10-30 | Ot -31 1o -40

JIucTBEHHBIE NOPO/IBI IPEBECUHBI
Jo 20 5 7 10 12 14
21-25 7 10 14 16 18
26-30 10 18 24 28 30
31-35 16 23 30 35 40
36-60 16-24 23-60 30-84 35-98 40-112
XBOHHBIE TOPOJIbI IPEBECUHBI

Jo 25 6-8 11 16 17 19
20-35 12-17 22 30 34 39
36-45 21-23 35 50 56 65
46-60 38-50 68 84 98 116

PaznuuatoT HECKOJIBKO OCHOBHBIX BMJIOB 0OAacCEMHOB THIPOTEPMHUUYECKON 0OpabOTKH
(anepHOTO CHIPHS [2]:
1. Cekyuonmnwiii 6accetin omkpvimoeli. IT0 Hambojee paclpOCTPAHEHHBIH BapHAHT

OacceilHOB Ha cTapbIX (haHepHBIX KoMOMHaTax. baccelin miomaapto, Hanpumep, 100x 20 M 1
riyOuHON 2—-3 M MoJIeNIeH MPOJOJIbHBIMU NIEPEropo/IkaMu Ha HEeCKOJIbKO cekiuid. [Tomorpes
BO/ABI oOecreynBaeTcsl IMojayeil mapa B BOJY CEKLUHU. 3arpy3Ka-BbITPY3Ka CbIPbs
IIPOU3BOJUTCS HEIIPEPBIBHO, 10 MEPE ONOPOKHEHUS CEKIIUU.

2. Cexyuonnwiii baccetin ¢ kpviuikamu. Cekiun 0acceitHa BBITOJHEHBI U3 MOHOJUTHOTO
xene3o0eToHa. CeKlIMU pacroyioKEHbl B J[Ba DPsAJia, MEXKIY HHUMH PaClONOXKEH KpPBITHIH
KOpHJIOp OOCITy’)KHBaHUSI, B KOTOPOM pacrioyiaraetcs anmnapartypa ynpasieHus. [lonaep:xxanue
TeMIeparypbl BOABI B CEKIMAX OacceiiHa oOecrneynBaeTcsi CHCTEMOH 0OOpPOTHOTO
BOJIOCHAOKEHUsI C TMOJOrpeBOM BOJbI B Ooinepax. IlpenycMoTpeHa mocTosiHHas O4HMCTKa
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Oacceiina mocne ciuBa BoAbl. CeklMs 3aKpbIBaeTCs >KeIe300€TOHHBIMU KpBIIIKAMU U
HanoJHsAeTcs BoJou. Kpplllikyu cBoell TSKECThIO0 IPUTAIIIIMBAIOT BEPXHUE KPSKU (UypakH).

3. Ilpoxoonoii b6acceiin ¢ ykpvimuem u3 Jeckux xKoHcmpykyui. bacceiin 3arnyOneH B
3eMJII0 M BBITIOJIHEH W3 MOHOJHUTHOTO apMHpPOBAaHHOTO jkene3oberoHa. Ham OacceitHom
CHENAaHO YKPBITHE W3 JIETKMX METaJUIMuecKux KoHcTpykumil. Temnas Bojga B Oacceifn
NOJAeTCs M3 CHCTEMBI O0OpPOTHOTO BOAOCHaOXeHWs. Boma meproguyuecKu MoJBepraercs
OUHCTKE MEXaHWYECKUMHU OGUIbTpaMU MM cHCTeMol dQuiotanuu. Jljis paBHOMEPHOIO
IpOTpeBa BEPXHUX MIAMOK ITyYKOB MPEAYCMOTPEHO OPOILIECHHE CHIPhs B OacceiHe.

4. Ilpoxoonoti baccetin ¢ noovemubiMu Kpbvluukamuy. bacceiiH 3armyOjeH B 3eMIII0 U
BBINOJIHEH M3 MOHOJMTHOTO eJjie300eToHa. [lepekppiTe BBHIOJHEHO B BHJE CEKIIMOHHBIX
JKeJIe300€TOHHBIX KPBILIEK, KOTOPbIe MOTYT MOAHUMAThCS TuapounauHapamu. [Ipu nogseme
KPBIIIEK TPOU3BOAMTCS 3arpy3ka W TNPOTaJKUBaHHE ChIpbst B OaccedH. Ilomnepxanue
TEeMIEpaTypbl BOJbl B OacceiiHe oOecreunBaeTcsi CUCTEMOl 000pPOTHOTO BOJAOCHAOXKEHUS C
nogorpeBoM. [IpenycMoTpeHa mepuoandeckas OYMCTKA BOJBI MEXaHMYECKHMMHU (UIbTpamu
WK cucTeMoi (roTanuu (peKOMEHAYeTCsl IJIs1 XBOMHBIX TOPOJI APEBECUHBI).

5. Ilpoxoomnoii bacceiin ¢ nepemenHbiM YpOBHEM 800bl (nepcnekmuetblil npoekm). Yama
OacceliHa 3ariy0iieHa B 3eMJTI0, BBITIOJHEHA U3 MOHOJIMTHOTO aQpMUPOBAHHOTO Kele300eTOHa.
bacceiin cHa0XeH MepeKphITHEM M3 JKeJIe300€TOHHBIX IHT. TeMmnepaTypa BoJbl B OacceiiHe
MOJJICP)KUBACTCSI CHCTEMOIl 00OpPOTHOTO BOJOCHAOkKeHHs ¢ moaorpeBoM. Ilpemycmorpena
MEPUOANYECKAsT OYUCTKA BOJBI MEXaHWYCCKUMHU (DHUIBTpAaMHU WM CHCTEMOW (hJIOTaIuu.
CHIKEHUE U TIOJHSATHE YPOBHS BOJBI B CEKIMU MPOM3BOAMTCA IyTEM IEepeirBa BOIbI B
pE3epBHBIE €MKOCTH C TOCIEIYIONIEH MepeKaukon 3JIeKTpoHacocoM. B mporecce mpoBapku
CBIPhE OKA3bIBAETCS MOJHOCTHIO TMOTPY)KEHHBIM B ropsidyyto Boay. [Ipu cHUXKEHHHM YPOBHSA
BOJIBI ITPOU3BOINTCS 3arpy3Ka M MPOTAIKUBAHNE CHIPbs B OAaCCEiH.

6. 3axpvimsie 6accetinvl ¢ momosunom. Kak caMoCToATEIbHBINA BU 000PYIOBAHUS AJIs
THIPOTEPMUYECKON 00pabOTKM paccMaTpUBaeTCs PEIKO M MPUMEHSETCS B OCHOBHOM IS
JOTIOJTHUTEILHOTO TporpeBa (aHEpPHOTO ChIpbs B 3UMHee BpeMsi. MOTOBHIIO MPEACTaBISET
co00M Bpamarouyocss KpecToBUHY paauycoMm 1o 2,5 merpoB (puc. 1). Ilpu yknaake Ha
pbIYaru KpecTOBMHBI HOBOM MApTUU CBHIPhSI KPECTOBUHA MOBOPAYMBACTCS M ChIPHE MOMATAET B
BOJly, OJHOBPEMEHHO BBITPY)KAETCS TpOTpeToe (aHepHOE CHIPhE C IMPOTHUBOMOIOKEHHOU
CTOpOHBI OacceiiHa.

Puc. 1. MexaHu3upOBaHHBIN 3aKpBITHIN OaccelH Ui TeII0BOH 00paboTKH (paHepHBIX KPsDKEH:
1, 9 — npooNBHBIHN 1ETTHOH TpaHcopTep (OpeBHOTACKA); 2 — HAKOIUTEIh KPSKEl;
3 — my4oK, 00BsI3aHHBIN LEmsIMu; 4, 8 — KO3JIOBbIC KPaHBI;
5 — OeTOHHOE YTEIUICHHOE MEPEKPHITHE; 6 — TATOBAs LElb, / — CTaJIbHbBIC HAPABIISIONINE
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HemocraTok TemIoBbIX 0OacceHOB 3aKIIOYaeTCs B TOM, YTO B 3UMHEE BpeMs Hal
OacceitHOM 00pasyercst TyMaH, YCIOKHSIOMMN padoTy Ha Oacceiine. [Ipu 3ToM 3HaYHMTENbHAS
9acTh TeIJia C MapoM yieryuuBaercs B atmochepy. [ToaTomy Ha (daHEepHBIX TPEIIPUATUIX
CTaJIM CTPOUTH 3aKPBIThIC MO3eMHBIC Oacceiinbl (puc. 1).

ITpu pabote dhanepHbic OpeBHA ¢ OpeBHOTACKH 1 COpPACHIBAIOTCS B HAKOTUTEIND 2. 3aTeM
OHHM 3aXBaTBIBAIOTCS TpeiihepoM KpaHa M CBSA3BIBAIOTCA IEMSAMU B Iy4ok. [Tydok omyckaercs
B BOJy OacceifHa U yBJIEKAeTCs TSITOBBIMHU HEMSIMH 6 MO/ YTEIUICHHOE MEePEKPhITHE OacceiHa.
Ha BbIxoJie n3 OacceifHa Mmy4oK KpaHOM IEPEKIIaIbIBaeTCsl Ha HAKOIUTEIb, IS CHUMAIOTCS
u (haHepHBIe OpeBHA MOIITYYHO OpeBHOTACKOW 9 moatoTes B paHepHBbI 1ex. Takoii 6acceitn
MO3BOJISIET YKOHOMHTH PACXOJ TEIIa M YMEHBIIIaeT 00pa3oBaHUe TyMaHa 3UMOM.

Boinbioit wHTEpEC s TEIUIOBON 00pabOTKU (haHEPHOTO CHIPhS MPEICTABIISET OIBIT
CIIA, rae dhanepHbie OpeBHa 00pabaTHIBAIOTCS B Kamepax TOHHEIbHOro Tuma (puc. 2) [3].

Puc. 2. Cxema kamepsl JJist IporpeBa (paHepHOTO CHIPHSL:
1 — morpy3uuk; 2 — BopoTa MoAbEMHBIE; 3 — TPYOOIIPOBO/] TOIAUH TOPSIEH BOJIBI;
4 — Hacoc; 5 — cnuB OTPaOOTaHHOHN BOJIBI

Kameps! oTianyaroTcs mpoCTOTOM KOHCTPYKLMH, OHU JEIIEBbl B HW3TOTOBJICHUH, IPU
paboTe MOXKHO HPUMEHATHh (PPOHTAIBbHBIE MOTPY3UMKH Ul 3arpy3Kd U pasrpy3Ku OpeBeH,
OHH JIETKO OYMIIIAIOTCS OT Mycopa.

Jns yBnaxkHeHus: paHepHBIX OPEBEH BKIIIOYAETCS M0J1a4ya ropsiueil BObl, KOTOpasi TeYEeT
0 KOJUIEKTOPY uepe3 (OPCYHKH, paclOJIOKEHHBbIE B IIOTOJNKE KaMmepbl. Boma opomraer
OpeBHa, yBIaXHsSET UX U cTekaeT Ha moi. ITonm xamepsl HakioHHBIA. Bona yepe3 okHO B
3aHEH CTEHKE KaMmepbl CTEKaeT B KaHall, 110 KOTOPOMY CaMOTEKOM IOCTYINaeT B pe3epByap.
Pacxon Bonbl Ha mporpeB cocraBisier 1-2 M /muH. Ha 100 M YypakoB B 3aBUCHUMOCTH OT
HAYaJIbHOW TEMIIEPATYPHI IPEBECUHBI.

ITo oOkOH4YaHMM LHKJIAa TIPOrpeBa OTKPBIBAIOTCA [JBEPH KaMEpbl, BKIKOYAETCA
NPUHYAUTEIbHAS BEHTWIALUSA Ui yJaleHUs mnapa. 3aTeM (POHTAIbHBIMHU IOTrpy3YHKaMHU
OCYIIIECTBIISIETCS BBITPY3Ka MPONapEHHBIX 4ypaKOB.

HenocraTtok mcrnosnb3oBaHUs MOAOOHBIX KaMmep 3aKio4yaercs B OOJNbIIONW pa3HUIE B
TEMIEPAType BEPXHUX M HI)KHHUX UYPAaKOB, a TAK)KE B HEJOCTaTOUYHOM 3(PPEeKTUBHOCTU IpU
nporpese OpeBeH OOJIBIIOro AUAMETpA.

IIpoussooumenvrocms baccelina

[Tpon3BomuTENFHOCTE OacceiiHa sl MPOBAPKH (AaHEPHOTO CHIPbS PACCUUTHIBAIOT B
CIIEIYIOLIEM HOPSIIIKE.

1. CHavama HAXOIST CMEHHYIO TIPOU3BOAMTENBHOCT CEKIIHH, M/CM:

T,
1, =LBHK,K K, tw , )
Y
rae L, B, H — nnuna, mmprHa 1 riryOrHa CEKIIUU COOTBETCTBEHHO, M;
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K, — xoaddunmeHT 3arpy3ku cekiuu: npu padore B nmyukax K; = 0,90, mpu 3arpyske
CBIpBs B KOHTeHHepax K 3 = 0,65;

K, — ko> puueHT naoTHoCTH yKiIaaku ceipbs, K, = 0,70;

Ky — xoaddunuent pabouero Bpemenu, K = 0,95;

T, — IPOJOIDKUTENLHOCTh CMEHBI, T, = 8 4;

t, — LUK BpeMeHH OTTauBaHMS U IIPOTPEBA CHIPBS, U:

tu = Tma6ﬂ Kn K() Kxa (3)

r1ie Tyae: — BpEMs OTTauBaHus U iporpesa (tadum. 7, 8);

Ky — ko3¢ dunmenT, yduThIBAIOIMUA MOPOAY APEBECUHBI (CocHa, enb, keap K, = 1,0;
JUCTBEHHHUIIA, Oepe3a K;, = 1,2);

Ky — xoaddunmenT, 3aBucAImuii oT crocoda T0CTaBKH ChIpbs (CIIaBHOE Chipbe — Ky = 1,2;
o *xene3Hou gopore — K, = 1,0);

K — xoaddunment, 3aBucsmuii oT crocoda XpaHeHus (I0XIeBaHUE, BOJHOE XPAHCHUE —
K, = 1,0; Bnaro3ammrabele 3ama3ku — K, = 1,2; mioTHas ykiajaka Ha Cpok Ooiiee 2 mec. —
K.=14).

2. T0/10Bast IPOU3BOUTEIBHOCTD OIHON CEKIHH, M /TOL:

Heod = HCM n, (4)

rae 1., — CcMeHHas IIPOU3BOAUTEILHOCTD OJHOM CEKIIHH;
N — KOJIMYECTBO pabo4ynx cMeH B roay, N = 260 - 3 = 780 cMmeH.

3. HeoOxommmoe KOJIM4eCcTBO CEKIIUI Oacceirna

m=9 (5)

o .. o 3
e Q — IroJoBou 00BEM ChIpbs, NOAJICIKAIIIUHU ITPOBAPKE, M .
KonunuectBo CEKIIUM JOKHO OBITh HE MEHEE ABYX.

Ipumep

Hano: Jlna ¢aHepHOro 3aBoja C TOJOBOW MPOM3BOACTBEHHOM MMpPOrpaMMoil
nepepaboTku ceipbst Q = 117 000 M/rox MPOEKTHpYeTCsl 0acceiH OTKPBITOrO THMA IS
NpOBapKH (paHepHBIX Kpspked amuHoM | = 6,2 M, pacueTHas TemriepaTypa BOIbl B OacceiiHe
paBHa 40 °C, pacuerHas TemmnepaTypa Bo3ayxa — no -10 °C. Jlns 3arpy3ku M pasrpy3ku
OacceifHa rutaHupyercs ycTaHoBUTh Ko3710BbIH kKpaH KKY-10 ¢ anuHoit nponera 20 M.

XapakTepuCTUKa CHIPhs: AuaMeTp Kpsokei — 26-30 cMm, mopona — Oepesa, JocTaBKa —
KeNe3HOM Joporoi, cnocod XpaHeHus — JOXK/IeBaHHe, 3arpy3ka B 0acceitH — IMydKaMu.

Ilpunsmo: nnvuna cexkmuu Oaccerina L = 18 M, B=7M, H=2 m.

Onpeoenums KOTUIECTBO CEKIUI OacceiHa.

Pewenue
1. Haxoaum UK BpeMeHU OTTauBaHUS U IPOTPEBa ChIPhS, .

ty = Toaen Kn Ky K,=18-1,2-1-1=21,6.

43



2. Haxonum CMEHHYIO TPOU3BOAUTENBHOCTh OJHOM CEKIINH, M/eM:

11, =LBHK,K K T, :18-7-2~0,9-0,7-0,95i=55,86.
' S 216

14 l

. 3 e
3. 'omoBas MpoOU3BOIUTENBHOCTH OJTHOW CEKIIUU, M /TOJ:

I1,,,=1II,n=5586-780=43570,8.

200 cm

4. HaxonuM HEOOXOOMMOE KOJIMYECTBO CEKIINMA Oacceina, IT.

Q _ 117000_
7 43570,8

200

m = 2,60.

KonnuecTBo cekuumii Oacceitna npuHuMaem 3a 3.
bubauorpaduyeckuii Cnucox
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MMPOU3BOJACTBO TAPBI U3 JTYIIEHOI'O IIITOHA

PRODUCTION OF CONTAINER FROM THE HULLED INTERLINE INTERVAL

Ilpusedenvl 6u0bl OepesanHol mapbl, uzeomosnaemou uz wnoxa moawunou 1,5-5,0 mu
U NpeOHA3HaAyeHHOU O YNAKOSKU U MAHCNOPMUPOSKU YUMPYCOBbIX, 5200, 2pubos.
Tokaszanwi KOHCmMpYKyuu J10mKoe6, KOpP3UH. ﬂ]lﬂ U320moe6lerHusl wWnoHa ucnoib3yromcs
OpeBecunbl MASKUX NOPOO OpesecUuHvl, Hanpumep, mMonojs, OCUHbl, aunvl. Paccmompena
MEXHONI02USL U320MOGIeHUs OemdaJiell mapbol. Crauana oenaemcst ]ZymeHbllZ WNoH, 3amem OH
pyoumcs na 3acomoexu. Ilpusedenvt cxemvl 060py008aHUs, HA NpuMepe NOKA3AHA MEeMOOUKA
pacuema Cul U MOWHOCmMU.

Types of the wooden container produced from an interline interval 1,5-5,0 mm thick
and intended for packing and tansportirovka of a citrus, berries, mushrooms are given.
Designs of trays, baskets are shown. For production of an interline interval it is used wood of
soft breeds of wood, for example a poplar, an aspen, a linden. The manufacturing techniques
of details of a container are considered. At first the hulled interline interval becomes, then it
is cut for preparations. Schemes of the equipment are provided, on an example the method of
calculation of forces and capacities is shown.
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3HaveHHEe Tapbl B HAPOJIHOM XO3UCTBE CTPAaHBI TPYIHO MepeorieHuTs. Hanbonee gacto
13 MHOTOYMCIIEHHBIX BUJIOB UCIOJIb3YETCS JEPEBSIHHAS Tapa U3 TOHKUX JIOIIEYEK WX IINOHA.

Jis moTpeOHOCTEN HAapOAHOIrO Xo3siiicTBa TpeOyroTCs pa3iMuHble BHJIBI JIETKOW H
JICTLIEBOM, KECTKON M TOTYKECTKOH Tapbl, KOTOPBIE IIUPOKO BOCTPEOOBAHBI I YIAKOBKU U
TPaHCHOPTUPOBKH LIUTPYCOBBIX, BUHOI'Paa, IpuO0B U sAroA. V3 MIOHOBBIX I0MIEYEK JeIal0T
70TKH (puc. 1).

Puc. 1. Tapa nnonoBo-sroanas u3 MINOHA:
a, 6 — TOTKY IS SITOJ; 8, 2 — KOP3UHKHU THYTO-CIIBHEIC

Takass Tapa TpPagUUMOHHO HW3TrOTaBIMBAETCA W3 IIMOHOBBIX 3arOTOBOK, HMEIOIINUX
OTIPEICIICHHYO TOMIIMHY ¥ MHpruHY. OOBIYHO TapHBIC JOMICUYKH UMEIOT TOMIUHY 1,5-5 MM,
mmpuny 15-320 mm u qiuny 740-870 mm.

ToHkWit mmoH TommMHON 1,5-2,5 MM, MOXET TPUMEHSTHCS JUISS HW3TOTOBJICHUS
pa3HOOOpPa3HBIX JIOTKOB U KOP3WHOK. TOJICTHIM INMOH, TOMIIMHON 2,5-5MM MOXeT
IPUMEHSIETCS JUIsl U3TOTOBJIEHUSI HEOOJbIIMX SIMKOB. Tapa W3 JylieHoro mImoHa JErkas,
HEJI0pOTasi, KOMIIAKTHAsA, M IMOJIb3YETCSl MOCTOSHHBIM CIPOCOM Yy CEIbCKOXO35MCTBEHHBIX U
MPOMBIIIUICHHBIX TPEINPUATHH.

Tapa 3amumiaeT miIoAbl OT MEXAHWYECKHUX MMOBPEXKICHUM M OT PACHpOCTPAHEHUS
3a0osneBannil. Uem MeHbIlle Tapa, TEM JIydlle COXPaHSAEMOCTh IJIOJIOB U TEM JIerue HX
norpyska u BeIrpy3ka. Ho menkast Tapa goposxe, 4yem kpymnHas (B mepecuere Ha 1 Kr mioaoB).
Uewm paznooOpasHee 1Mo eMKOCTH U (opMme Tapa, TEM CJIOKHEE B HEE YIIaKOBBIBATh TUIOIBI U
TeM J0opoxke oHa cToWT. [loaTomy OGonblioe 3HaUEHHWE MMEET M3TOTOBJICHHE JIs YIMaKOBKHU
IJIOAOB CTAHJIAPTHOM Taphbl.

3aroToBKM ISl MTPOM3BOJACTBA JKECTKOM M TOJYKECTKOM Tapbl MOJY4YarOT W3 IIIOHA
JIPEBECUHBI MSATKUX JIUCTBEHHBIX TOPOJI, HApUMeEp, TOTOJISA, OCUHBI, UMb, Mcnonbp3oBanue
[IMIOHA TO3BOJISIET MHHUMU3HPOBATH 00pa3oBaHHE OTXOJOB APEBECHUHBI, CHU3HUTH PACXO]
JJIEKTPO’HEPTMM U TIO3BOJISIET MepepadaTbiBaTh KpPYTJble JiecomMarepuanbl ¢ OOJbIION
KPUBU3HOM.

[Ipouiecc W3roTOBIEHUS Tapbl BKIIOYACT BBHIMNOJHEHHE psila TEXHOJOTHYECKUX
onepauui.

1. Kpyraelil necomaTepuall pacKpsiKOBBIBAIOT HA YypaKH 33JJaHHOM JUIMHBI, HallpuUMep,
740 MM nm 870 mMm.
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2. Yypaku 06e3 JOTOJHUTEIHLHON MOATOTOBKHM (OKOPKH W MPOMApUBAHHUA) MOIITYYHO
KpEnsATCs B LIEHTpax JYIIWIBHOIO CTaHKa.

3. IIpu MeIeHHOM BpalleHUH Yypaka K HEMY MOABOJAT BPALIAIOLIUICS, HAIpUMeEp, C
qactoroii 1 000 MUH " HOXEBOH BaJl. [IponcxoauT OLMIAMHAPOBKA Yypaka.

4. Tlocne OUMTUMHAPOBKU HOMXKEBOM Bajl OMYyCKAaeTCsd W3 30HBI pe3aHus, U K 4ypaKy
HOJBOAAT CYHNIOPT C JYUIWJIBHBIM HOXXOM M IOJPE3HBIMU HOXaMH (pHc. 2). Bxirouaercs
nojaya cymmnopra. BenumunHa mnogaud Ha KaxAbli 00OpPOT LEHTPOB paBHA TOJIIUHE
cpezaemoro mmoHa. Co cTaHKa CXOJSAT JUIMHHBIC JICHTHI IIIOHA, CJIOBHO Oymara
pa3BopauuBaeTcs u3 pyJjoHa. JlymeHue mpekpamaercs, Korja JuaMeTp udypaka JIOCTHraeT
80 MM, KOT/Ia KyJIauKy IIEHTPOB HE MO3BOJISIIOT JIYLIHILHOMY HOXKY HaJBHraThes nanee [1].

Puc. 2. Tlony4eHue ymieHoro moHa:
1 — meHTp NPUBOAHOM; 2 — Yypak; 3 — EHTP 3aKUMHOM;
4 — 3arpy309HO-TICHTPUPYIOIIEE YCTPOUCTBO; 5 — HOXK JIYIIWIBHBIN; 6 — HOKU TPUPE3HBIE

OuunuHIpoBKa 4ypaka BO3MOXHA M JIYUIWJIBHBIM HOXKOM, OJHAKO IIPH 3TOM HOX
OBICTPO 3aTyILISETCs, YXYAIIAETCS KadeCTBO INMOHA M CHUYXAETCS IPOU3BOJIUTEIBHOCTh
aymeHus. Ha HEKOTOpBIX NpennpusaTUsSX JyLHIEHUE BBIIOJIHIIOT 0e3 O00KMMHOW JIMHEWKH,
CUMTas, 4TO MoJIydyaemasl ILIEpOXOBATOCTb U PA3HOTONIIUHHOCTD LINOHA UX YCTPAaUBaIOT.

I'pynnont komnanuit HIIO «MAI'P» cepuiiHO BbIITyCKaeT A IMPOU3BOJACTBA TAPHOU
JIOILLEYKH U3 JIYIIEHOTO MIoHa NymmibHbI cTaHok CJI-800 m pa3peszaromuii mosocsl MIoHa
Ha nojocku ctaHok CJ1-800 (cm. Tabmuiy).

TexHuueckue XapPaKTCPUCTHUKU CTAHKOB

[MapameTtpsl CJI-800 CJI-1600 [MapameTtpsr CJ-800 C-1600

Jinamerp uypaxa, v | 630 630 Pasmepst 1-5x 800 | 1-35 x 1640
LIITOHA, MM

JUmna uypaxa, mv | 740-840 | 1150-1630 |  KOMUECTSO 1 2
HOXCH, IIT.

_ _ _ CKOpOCTL Imoaayu, 19778 267237

M/MUH
Y CTAHOBIICHHAs 195 345 MonHocTs, KBT 8,1 41

MOIITHOCTh, KBT

Jlymienue qpeBeCHHBI Ha MPeIaraeMoM CTaHKe MPOMCXOAUT 06e3 00KUMHOM THMHEHKH,
TaK Kak TOJy4aeMbIi IIMOH NpeIHa3HAYCH He I CKIICUBAHUS M 3HAYCHUE IIEPOXOBATOCTH
€r0 MOBEPXHOCTH MOXKET OBITh YBEIMYCHO 10 R max > 400 MM [2].
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TonmuHa mIoHa AJig TPOU3BOICTBA TAPHI 3aAaeTcsa npeaenax ot 1,5 mo 5 mm. Packpoit
mIrmoHa 110 IJ_II/IpI/IHe HpOI/IBBOI[I/ITCH CTaI_[I/IOHaprIMI/I HOXXaMHu, IIOJIOKCHHUC KOTOpBIX
pEryIupyeTcs BPYYHYIO.

5. TlonmydeHHble TMOJOCHI IIMOHA pa3pe3aroTCs Ha JOIIEYKH C IMOMOIIbI0 CTaHKA C
potopHbiMH HOkamu (puc. 3). [Ipu paboTe craHka mojoca MIMOHA HAABUTACTCS MEXaHU3MOM
MOJauu C TOCTOSIHHOM CKOpPOCTBIO, U POTOPHBIE HOXU OTPE3AIOT IMOJOCKH OJIMHAKOBOU
mupuHbL. [10I0CKHM MagaroT Ha TPAHCIIOPTEP U BEIHOCSTCS U3 CTAHKAa.

Puc. 3. Cxema cTaHKa [T pe3KH MIMTOHA HA JTOMICUKH:
1 — cron; 2 — moJyioca MIrnoHa; 3 — poTop ¢ HOXKaMu; 4 — TPaHCIIOPTED;
5 — morieuku; 6 — BaJbI[OBEINA MEXaHU3M ITOAAuYM

Perynupyst ckopocTh TOJauyl IITIOHA, MOYKHO IOJTy4aTh IHUPUHY TOJTYYaEMbIX TapHBIX
Jolieyek B npenenax ot 15 g0 320 mm.
3
[Tpon3BOIUTENILHOCTH YCTAHOBKY H3MEHsIETCs B mpenenax 1,6—16 M” B cMeny.

Ilpumep

Jano: TommuuHa mmoHa a = 2 MM, mupuHa nonockl b = 800 MM, mmMpHHA JOLICYKU
by =50 MM, mopona — ocuHa, paguyc 3aKpYIJCHUsl PExylieil KpoMku Hoxa p = 20 MKM,
Huamerp oxpyxHocTH Bpamienus Hoxkedl D = 500 mm, dwacrora BpamieHHs poTopa
n = 100 mun", KOMHYECTBO HOXeEil poTopa Z = 2.

OmnpenenuTh CKOPOCTH NOJAYH IITIOHA, KACATEIbHYIO CHITY H MOIITHOCTh PE3aHHMsL.

Pewenue:
1. [IlupuHa AOLIEYKH HAXOJIUTCA KaK Mojlaya Ha OJMH HOX poTopa. Torma ckopocTb
MO/Iauy BaJIbIIOBOT'O MEXaHU3Ma OIpeAeSIUM 10 (hopmysie, M/MUH:

_byzn _50-2-100 _ 4o
> 1000 1000

2. Haiinem 3HaueHuWe yneabHOW CHIIbI pe3aHus. V3BecTHo, uTro mpu pyOke B
NOTIEPEYHOM HaIpaBJICHUH ApeBECUHBI [3]:

13.
— COCHBI Fya =0,25+ » ;
— OCHHBI Fy() =0,27 + 1’35;
a
— Oepesbl Fya =041+ 14 :
a
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JIns1 ocuHBI 3HaUeHUE YAEIbHON CUJIbl pe3anus nonyduM, MIla:

135-
Fya 20,274‘7 0’945

2. HaXO,Z[I/IM CKOPOCTHB I''TaBHOI'O JBUKCHMUS, Mm/c:

xDn  314-500-100 _

VvV =" _ 2,6.
60000 60000

3. Haxomuwm kacatensHyro crity pezanus, H:
Fx = Fyaab =0,945-2-800= 1 512.
4. MomtHocTh pe3aHusi, KBT:

p_ FV _1512-26=39,
1000 1000
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TOBAPBI, ITPOU3BOJAUMBIE CTPOI'AHHUEM JAPEBECHHbI

THE GOODS MADE BY WOOD PLANING

Hpuee()eHo 0np€0€ﬂ€H1/l€ NOHAMUSA CMPOCAHUA dpeeecunbz, NOKA3aM1bl 6UObL CmMpocanus.’
}'ZpOOOJleoe, nonepedHoe U Ha pPonopHbIX CMAHKAX. ﬂaHbl xapakmepucmuxku Cp€3a€M01/7
cmpys#cKu-npooykma. Paccmompenvt  cmpysicKu-npooyKm: Ccmpo2auvlii WHOH, MAapHble
Oou;etmu, nojydyaemvle npu l’lpO()OJZbHOM, nonepeyHom u poOmopHOM CmMpocaHuu HaA
doujeukopesuvix cmankax. Jlana Xxapaxmepucmuxa WMyKamypHulX MNIAHOK, OpeBecHoll
wepcmu u KpOGéJleOﬁ uienol.

Definition of a concept of planing of wood is given, types of planing are shown:
longitudinal, cross and on rotor machines. Characteristics of the cut-off shaving product are
given. Shavings — a product are considered: the planed interline interval, tare plates received
at longitudinal, cross and rotor planing on doshchechkorezny machines. Characteristic of
plaster levels, wood wool and roofing spill is given.
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Cmpoeanuem Ha3bIBAIOT MPOLECC MEXAHUYECKOH OOpabOTKM APEBECHHBI PE3aHHEM C
IPSIMOJIMHENHBIM TOCTYNATEIbHBIM ABUKEHUEM PE3aHUs, IPH KOTOPOM ILIOCKOCTh PE3aHus,
HOBEPXHOCTHU pe3aHusi U 00paboTaHHasi HOBEPXHOCTh COBNAAAoT [1].

Crporanue NpUMEHSIOT JJIsl MOJIyYEHHs CTPYKKH-TIPOAYKTa WU Ui (hOPMUPOBAHHS
AKX 00pabOTaHHBIX IOBEPXHOCTEH.

Crpyxka-npoaykt TonmuHoi 0,6—15 MM cpe3aercs npu NonepeyHoM WM MIPOJI0JIbBHOM
CTPOTaHMM WJIM Ha POTOPHBIX cTaHKax (puc. 1).

Puc. 1. Cxembl CTpOranusi IpeBECHUHBI:
@ — IPOJIONBHAs; O — TIOTIEPEYHasl; 6 — MIONIEPEIHO-POTOPHAS;
1 — 3aroToBKa; 2 — HOX (pOTOp); 3 — OOKUMHASI JINHEHKA

Hox umeer yron pesanus o= 18° u 3amuuil yron o = 1-2°. JInsg mpenoTBparieHus
00pa3oBaHMs ONEPEeXAIOIINUX TPEIIMH U YMEHbBIIEHUS TIIyOMHBI TPEIIMH pacTsDKEHUS Ha
BHYTPEHHEH  IIOBEPXHOCTH  CTPOTaHOTO  INNOHA  JPEBECMHY  IPEIBAPUTEIIBHO
THIIPOTEepMUYEcKr oOpabaTeiBatoT (BiakHOCTh — He HIke 80—100 % u TemnepaTtypa BHYTpH
BaHueca — 710 50 °C), a pe3aHue CONPOBOXIAIOT 00KUMOM CPE3aEMOTr0 CIIOSL.

[Tpy mpoJOJBHOM CTPOraHMM Ha JPEBECHOLIEPCTHBIX CTaHKaX, HaIPHUMEp, MOJydYaroT
CTPY)KKY YHaKOBOYHYIO WJIM JJIi HPOU3BOJCTBA IIEMEHTHO-CTPYKEUHBIX IUIUT, a TaK¥Ke
KPOBEJbHYIO IIeNy. YT0oJ pe3aHus Hoxel & pocturaer 45°, a 3aguuii yron o = 5°.

[TonepeuHoe cTporaHue MCHOJB3YIOT JI MPOU3BOJICTBA CTPOrAHOIO MINMOHA, TApPHOU
JIOUIEYKH, MITYKaTypHOH 1uiaHku. [Ipu cTporanum cynmnopt ¢ HOXKOM U 00KUMHOM JHHEeHKoH
Cpe3aroT CTPYKKY B TOPU30OHTAIIBHON WJIM BEPTUKAIBHOM MJIOCKOCTH.

MeTonoM cTporanus U3 APEBECHHBI MOIYYaOT CTPOTaHHBIN ILUIIOH, UCHOJIB3YEMBINH B
KayecTBe OOJIMIIOBOK B MPOU3BOJCTBE MeOeH, ITYKATYPHYIO JApaHb, MaTepuan JUisi KpOBIU
KpBILLI, CTPYKKY AJI YHNAKOBKM W3JEIUA W AJI1 U3TOTOBJIEHUS LIEMEHTHBIX IUIUT, TapHYIO
JIOLLEUKY U Ap.

Cmpozeanuiii winou

Crporansiii mmoH (TOCT 2977-82) nony4aroT myTeM CTPOTaHHs Ha CTaHKaX XBOMHBIX
U JINCTBEHHBIX NOpoJ ApeBecuHbl. KpacuBas TekcTypa (PUCYHOK) IIIIOHA IOJIY4aeTcs IpH
CTPOTaHUHU JTUCTBEHHBIX MOPOJI:

1) MenKopacCessHHO-COCYANCTBIX: Oepe3bl, Oyka, Tpaba, TIpylid, KIeHa, KpPacHOTO
nepesa (nubery, Makope, MoabH, careln), JIUIbI, OJIbXH, OpeXa, OCUHBI, TOTOJISI, UBBI;
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2) KPYIHOPACCESIHHO-COCYIMCTHIX. KpacHOro jaepeBa (amime, ©Oocce, nmmoOa,
apUKaHCKOTO MaXOTOHH HIU aKaXy, OKyMe, CHITO0, THaMa, paMupe);

3) KOJIBIIECOCYMUCTHIX — OapXaTHOro JepeBa, Bs3a, ny0a, WibMa, Kaparada, KallTaHa,
SICCHSL.

[IroH mosydaroT TakKe U3 JIPEBECHHBI XBOMHBIX MOPO (JIMCTBEHHHUIIBI U COCHBI) U W3
HapOCTOB (KaIl) Ha I€PEBbSIX.

TapHvle ooweuxu

Hcronb3ys METO CTPOraHus IPEBECHHBI Ha JIOIICYKOPE3aTEIbHBIX CTAHKAX, MOIY4aloT
TapHbIE JIOMEYKH TONMMHON a0 16 MM, mupunoir no 180 mm u amuHod mo 1 200 mwm.
JIOIIeYK: TONMy4aloT KaK HPU HPOJOJIBHOM CTpPOTaHHM (pHUC. 2), TaK M IPU HONEPEUHOM
CTpPOTaHUU 3aroToBOK (puc. 3).

Puc. 3. I1onoxxeHHE CTOIIBI 3ar0TOBOK IIpU MONCepeIYHOM CTPOTaHUU

HopmanbHbie ycinoBus pe3aHus MPOUCXOAT MPH YIJIe 3a0CTPEHUSI CTPOTAIBHOTO HOXA
B = 16° 3amuem yrie o = 1,5°, Bnaxunoctu apeBecunbl W He Huxe 30 %, TemmepaType
BHyTpH 3arotoBku t = 40-50 °C u crenenu ooxuma ctpyxkn A = 10-15 %.

[Ipu po0IBHOM CTPOTAaHUHU 3aTOTOBKH B BHJIE OPYChEB MOJAIOTCS KOHBEHEPOM B 30HY
pe3aHus ¥ MPIKUMAIOTCS K CTOy. [1o CTOJIOM 3aKperuieH cTporajibHbBII HOXK Tak, 94To Opyc
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HAJBUTAeTCsS Ha HOXXK W C HIDKHEH uacTu Opyca cpesaercs onHa nomieuka. CpesaHHas
JOIIeYKa TMajaeT BHHU3, a BBIIEANIAs 3aroTOBKA, MNpPOiAs HAa KOHBEWEpe IO Kpyry,
BO3BpAIIIAETCs OMSTH B 30HY CTPOTaHUSI.

[Ipn nonepeyHoM ctporanuu (puc. 3) HECKOJBKO 3arOoTOBOK YKJIAJbIBalOT CTONOW Ha
CTOJI MOJ BepTUKAIbHBIN NpkuM. C HUXKHEH MOBEPXHOCTH CTOIBI CTPOTAbHBIM HOKOM
cpe3atorcst pomedky. Cpe3aHHbIe TOMEUKH MaIal0T Ha TPAHCHIOPTEP U BEIHOCATCS U3 CTAHKA.

/pesecnas wepcmos — ONUH U3 BUAOB M3MEIbUECHHOW APEBECHMHBI B BUJAE IJIMHHBIX,
Y3KUX U TOHKHX CTPYXEK, CPE3AaEMbIX Ha CTPOraJIbHOM cTaHke (puc. 4). J[nuHa CTpyXKH —
200-530 mm, mmpuna — 0,5-7,0 mm, a Tommuaa — 0,03-1,0 Mm. CTpykKa U3 APEBECHHBI CIIH
U MATKUX JIMCTBEHHBIX MOPOJ, HE HMEIoUas CMOJHCTOrO 3araxa, HCIOJb3YeTCs s
yIaKoBKU fAull, GpyKTOB. CTpyKKa U3 APEBECUHBI JIIOOBIX MOPOJ MPUMEHSETCS ISl YITaKOBKU
XPYIKUAX W3ACTUN, HampuMmep u3aenuid u3 crekia, dapdopa u np. JlpeBecHas WIepCTh
UCIIONIB3YETCS TAKXKE JJISi TEXHOJIOTHUECKUX IeNield B MPOU3BOACTBE [IEMEHTHO-CTPYKEUHBIX
KT (PUOPOIMTOBBIX TUIUT) U B KAYECTBE MOJCTUIIKU MIPH KJIIETOYHOM COICPKAHHUH MYIIHBIX
3Bepeii [2].

Puc. 4. [IpeBecHas mepctsb

CrpyXKa BBICYIIHMBAeTCs 10 OTHOCUTENbHOM BIaxHOCTH 15-22 % wu mpopmaercs B
yIIPeCcCOBaHHBIX TIOKaxX paszmepamu: 360 x 500 x 750 u 460 x 585 x 1 000 mm.

BnaxHOCTh CTpYXKM HE JoJKHa mpeBblmaTh 15 % g mapok S u 3, 20 % — nus
mapku @, 22 % — nna mapox MKC, IT u ®C.

UImyxamypnvie naanku (IpaHKH) — 3TO JEPEBSHHbIE PEWKH TOJIIMHOIO 3-5 MM,
mmpuHoo 10-20 MM 1 amuHOIO 10 2 M. [Tomy4aroT UX METOJOM CTPOTaHHS U3 JACPEBSHHBIX
3aroTOBOK. DTOT MaTepHal MpoJaeTcs B JI00OM CTPOUTEIHLHOM MarazuHe rnaykami mo 50 wim
100 mryk (puc. 5).

Hpanku onsa kposiu 0omos

CeronHst epeBsSHHBIE KPOBJIM BCE Yalle MOXXHO YBUIETH HE TOJBKO Ha CTApBIX JOMax
WIN KyToJjiaX, HO U Ha TOOPOTHBIX JoMax U OaHsX. M nepeBsiHHbIE CTPOEHUS, U JIEpPEBSIHHBIE
KPOBII CTaHOBSITCS Bce Oojiee TMOMYISAPHBIMHU Jaxe Ha (poHE IMOSBICHHS HOBBIX, Oosee
OBICTPBIX U TOPa3/0 OoJiee ACIIEBBIX TEXHOIOTHH.

/Jlpanka — OOWH W3 HATYPAIbHBIX M OJKOJOTWYECKH O€30MacHBIX MAaTepHAaJIOB.
BrimyckaeTrcs oHa B BUje HEOOJBIIMX JAEPEBSIHHBIX MJIACTUH TOJIIMHONW 3—8 MM, IIMPHUHOI
8-16 cm u mmHOM 3545 cM.

[TonmyyaroT apaHKy METOJOM HPOJIOJILHOTO WM MONepedyHoro crporanus. [IpogonbHoe
CTpOTaHME CBOAMTCS K OTKAIBIBAHHIO TUIACTHH HOKOM. KomoTast tpaHka, B KOTOpOi BOJIOKHA
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JPEBECHHBI HE TEePEePE3aI0TCs, a TOJIBKO OTAUPAIOTCS JPYT OT Ipyra, MCHee THIPOCKONNYHA U
MEHEe O/IBEPKEHA THUEHHUIO.

Puc. 5. llITykarypHas miaHka

[Ipy mnonepeyHOM CTpOTraHMU JAPEBECUHBI HOX, CPE3AIOIIUN IUIACTUHY, YaCTUYHO
nepepe3aeT BOJIOKHA JIPEBECUHBI, KOTOPBIE HAKIIOHEHBI K INIOCKOCTH pe3aHus. [lepepezannbie
BOJIOKHA — UCTOYHHK BIUTBHIBAHUS BJIarv, OAKTEPHI U THUEHUS APEBECHHBI.

Jis M3roTOBNEHHUS JpPaHKW TOAOWPAIOT XBOWHBIE MOPOJABI IPEBECHHBI (€Jb, COCHY,
JMCTBEHHUILY) JINOO OCHHY. XBOWHBIE MOPOABI COJAEPXKAT CMOJIYy, KOTOpas WIPaeT poJib
AQHTHUCENTHKA, 3alUIIAIOIIEr0 JPEBECUHY OT THUEHHUS. 3ar0OTOBKM BBIIWJIMBAIOTCS U3 CTBOJA
nepesa (raBHOe, 4TOOBI OH ObLT 0€3 Cy4YKOB, Ae()EKTOB, a €ro MOBEPXHOCTh — MAKCUMAILHO
POBHOIA).

CHauvana u3 OpeBHa BBINWIMBAIOT 3aroToBKU (puc. 6) miauHoil mo 40—45 cm. 3atem
IOJIEHO Pa3pyOaloT MOMOJIaM MM Ha YeThIpe YacTH, YAAIIIOT KOPY M CEepALEBUHY.
OcraBmmiics MaTepuan pacKalblBalOT HOKOM Ha TOHKHE IUIACTHHBI — APAHKHU TOJIIMHON
3-8 cm u Hy)XHOU mMpHHEI — OT § 110 18 cMm.

Puc. 6. Crioco0 mpoJI0ibHOTO CTPOTaHus IPAHKU

W Bce-Taku cpaBHUBATh JIPAaHKY C COBPEMEHHBIMH KPOBEIHHBIMH MaTEpHaIaMU IS
MOKPBITUI HeNb3sl. [IpaHKy daile BCEro MPHUMEHSIOT BO BpPEMSI pPEecTaBpallié CTAPUHHBIX
COOpPY)KEHHH JJIsl BOCCTAHOBJICHUSI WX AYTEHTUYHOTO BHUAa. OOBIKHOBEHHBIC 3aCTPOHIINKA
JIOMa JPaHKOW HE TMOKPHIBAIOT: 3TO CIHUIIKOM JOpOTO M XJOMOTHO. MHOrma apaHKy
WCIIONTB3YIOT JTFOOUTEIH.
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®AKTOPBI, BIIMAIOIIUE HA PABOTY XAPBECTEPA

FACTORS, THAT CAN AFFECT THE OPERATION OF THE HARVESTER

B cmamve npusoosmces pesyrbmamul ucciedo8aHus HEKOMoOPvIX PAKMOpPos, GIUTIOUUX
HAa pa60my xapeecmepa, a makoce oamvl peKOMeHaal/;l/ll/l no noevluieHUro
npou360()umeﬂbnocmu C yuemom 6aAUARUS SmMUX qbakmopoe.

The article presents the results of a study of some factors affecting the work of the
harvester, and also gives recommendations for improving productivity, taking into account
the influence of these factors.

C yueToM MUPOBBIX TEHACHLUUN JIECONPOMBIIUIEHHBIM KOMIUIEKC Poccuiickoi
Denepauyl MPeIbIBISIET JIECO3ar0OTOBUTEIHLHOMY IPOHM3BOJICTBY TpeOOBaHUS OOecIeueHUs
OepeKHOr0 OTHOLICHUS K JIECYy HE TOJNbKO KaK K MCTOYHHMKY BO300HOBIISIEMBIX CBIPbEBBIX
pecypcoB. B pe3ynbrare 3TOro BO3HUKAeT MOTPEOHOCTD IIPOBEAECHUS 00jiee CTPOroro BeIoopa
TEXHOJIOTUYECKUX MTPOLIECCOB JIECOMOIb30BaHUs BCETO JOCTYITHOT'O JIECHOTO ChIPBSI.

[Tpouecc  71€c03aroTOBKM  3aBUCUT OT IPUPOJHO-TIPOU3BOJICTBEHHBIX  YCIIOBUH,
JI€C03arOTOBUTENILHONW TEXHUKH, €€ CTOUMOCTH, BUJIOB M CIIOCOO0OB pyOOK, 00beMa 3arOTOBKU
u apyroro. Pacrymiee MHOrooOpasue MalluH U MEXaHU3MOB, IPUMEHSIEMBIX JUIS peaTn3alun
cucTeM pyOoK, TO3BOJISIET MPOBECTH BHIOOP 000PYI0BAHUS /IJIsl TPOBEJICHUS JIECO3ar0TOBOK.

CopTuMeHTHas 3arOTOBKa JIPEBECHHBI B TIOCJIEIHNE TOAbl B HAlllell CTpaHe CTAaHOBUTCS
IPUOPUTETHOM, TOATOMY MEpeJl JIECO3aroTOBUTEISIMU MOCTOSIHHO BCTaéT npobiema noadopa
cucteMbl ~ MammH  «Xapsecrep-DopBapaep»,  ONTHMMaJIbHOrO  moadopa  cocTaBa
JIECO3aroTOBUTENbHBIX OpUTall, MO3BOJISIOMIMX 00ecreunTh Oecriepedoiinyio padoTy TEXHUKU
B KOHKPETHBIX IMPHUPOTHO-IPOU3BOJICTBEHHBIX YCIOBHAX, KOTOPbIE CMOTYT OOecreduBaTh
HauMeHbIINE 3arpaThl. Takas cUCTeMa MaIlMH SBISETCS TMOKOM M MO3BOJSET MOJIy4aThb
BBICOKYIO ITPOU3BOUTENBHOCTD.

JlecozaroroBuTeNnbHbBIE  MAIIMHBI Ui COPTUMEHTHOM  3arOTOBKUM  JPEBECHHBI
IpeJICTaBIEHbl OIPOMHBIM BBIOOPOM Ha phIHKE. OHAKO MpHU OlleHKE 3((HEKTUBHOCTH pabOThI
XapBECTEPHBIX MAIIMH B YCIOBHUSAX JI€CO3arOTOBOK HanOojiee 3HAYUMBIM I[apaMETPOM
SBIISIETCS €€ MMPOU3BOAUTEIBHOCTD, KOTOPAsk B CBOIO OYEpE/Ib 3aBUCHUT OT psifia (hakTOpPOB:

1) KOHCTPYKTHUBHBIX MapaMeTPOB MaIIIWH;

2) UHAWBUIYaJIbHBIX OCOOCHHOCTEW CTPOCHHUS IEPEBBEB,;

3) HaBbIKOB (KBaM(UKAIMK) OrlepaTopa u T. JI.

B cBA3M ¢ 3TMM 3a7ada MOBBIMIEHHS HPOU3BOAUTEIBHOCTH MHOTOONEPALMOHHBIX
JIECO3arOTOBUTENIBHBIX MAIIUH SIBJISIETCA JOCTaTOUYHO aKTYyalbHOM.
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HccnenoBanrne KOHCTPYKTUBHBIX MMApaMETPOB MAIIMH MTPOU3BOANIOCH B POrPaMMHOIA
cpene Statistica[l], B xome uero ObUT mpou3BeneH BBIOOP ASPPEKTUBHOIO BBLICTA
MaHHITYJISITOpa XapBecTepa M MPOM3BE/ICH pacueT OCHOBHBIX IOKa3aTenei ero paborel. Ha
pucyske | mpeacTaBieHbI Pe3yabTaThl TOTO HCCIICTOBAHHUS.

. ]

20 25 30 35 40 45 50 55 60 65 7.0 75 80 85 90 95 100 105

Puc. 1. I'nctorpaMma u 3aKOH pacIipe/ieleHrs BbUIETa MaHUITYISITOpPa XapBecTepa
(* = 6,96 354, p = 0,43 269)

TakuMm 00pa3oM, Ha OCHOBaHUM BBIOOPKHU PE3yJIbTAaTOB HAOJIO/IEHUH YCTAHOBJIEHO, YTO
HaunOosee H3pPEeKTUBHBII BBUIET MAHUIYJIATOPA HAXOJUTCA B Ipeaenax oT 4 10 7 METpOB U B
cpenHeM cocTaBisieT 6 MeTpoB. Ilpu 3ToM muMpuHa naceku, pa3padaTbiBaeMas XapBeCTEPOM,
JIOJIKHA COCTABIIATH 16 METPOB.

Opnako mpu TakoW IIMpPUHE TAaceKH HE Bceraa BblIoJHsAeTcs ycioBue [IpaBun
3aroTOBKH JIpeBECUHBI [2] 110 coXpaHeHuUIo nojpocTa (1. 51 HaCTOSAMMX MpaBHII).

JIns1 BBINOJIHEHMSI YCIIOBUM, M3JIOKEHHBIX B 1. 51 IIpaBun 3aroToBKM ApeBECUHBI, NIPU
pabote xapBecTepa ¢ 3PPEKTUBHBIM BBUIETOM 6 METPOB MOT'YT OBITh MPEJIOKEHBI CXEMBI €TI0
paboTel € 3ae3gaMU  Ha IOJIYIACEKH, CO BCIIOMOTraTelbHBIM KOPHUJIOPOM, C JBYMS
BCIIOMOTaTeIIbHBIMHA KOPUIOPAMH, a TAK)Ke cxeMa paboThl XapBecTepa B Tpex pekumax [3].

Jnsg  uccnenoBaHMs — BAMSHUS —~ MHIMBUAYAIbHBIX ~ OCOOCHHOCTEH  JIepEBbEB
(KpymHOMEpPHOCTb, KpUBHU3HA, HAKJIOH, M T.J.) B HACAKICHMM M UX BIUSIHUS Ha
POM3BOIUTENFHOCTh XapBecTepa ObUIM HUCMOJb30BaHBl JaHHbIE MPOOHOM IUIONIAIH,
sanokeHHbie B YYOJI VIJITY. Xapaktepuctuka 3Tol MpOOHON TIJIOMAAN MpeACTaBiIceHa B
tabmuie 1.

[Ipu 06paboTke 3KCHEPUMEHTANbHBIX JAaHHBIX MpPOOHOW miomaau (puc. 3) ObLIO
YCTaHOBJIEHO, YTO KPYIHOMEpPHBIE AepeBbs (auameTpoMm > 60 cm) coctasistoT 1,07 % Bcex
JIEPEBbEB B Hacax/1eHUU. [lepeBbsi C MCKPUBICHHBIMHU CTBOJIAMU, HAKJIOHEHHbIE BETPaMU UITN
10 JAPYTUM MPUYUHAM, C CyXO0OKOCThIO COCTaBIAIOT 13,4 % OT 00111ero yncia 1epeBbeB.
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Tao0muma 1
XapakTepHucTHKa SKCIIEPUMEHTAIILHOTO Y9acTKa

Tun
Cpennee pacrpeste
na- ITno- accTos-
Tun | Bospact, | Bsico- A bonu- Ton-| P JICHUSA
CocraB METp, b, HUE MEXAY
jeca ner Ta, M TET HOTa JIEPEBBEB B
cM ra JIePEBbIIMH,
Hacaxzie-
M
HUU
9CUT+C+B | Car | 110 | 25 | 26 | 2 | 83 |06 | 46 | “uf

Hanuvne B HacaXIeHHH C MHIUBUAYAJIbHBIMU OCOOCHHOCTSIMH JIEPEBBEB TPEOYET BBHICOKOMH
KBAJTM(HUKAIMK OlepaTopa XapBecTepa, TaKk Kak MpH UX oOpabOTKe yBEIMYMBAETCS BpeMs
ukia. Hanpumep, Ha pucyHke 2 MpelcTaBlIeHbl PE3YJIbTaThl TACCHBHOTO YKCIEPUMEHTA TI0
UCCIICIOBAaHUIO BPEMEHU IHMKJIAa paboThl XapBecTepa, NPOBEACHHOMY Ha TpEHaXKepe
komnanun Komatsu ¢ npusnedennem obydaromuxcs kadeapst TOJII (1 kype, 67 yenosek,
Habop 2017-2018 yuebHoro roma), B ayautopuu 4/104 (VJIK-4). Kak mokasbiBaet rpaduk,
IpU 3arOTOBKE KPYIHOMEPHBIX JEPEBbEB, UIMTEIBHOCTh IUKIA 00pabOTKH JepeBa
XapBECTEPOM y HEOIBITHBIX OMEPATOPOB MOXKET YBEIUUUTHCS /10 2,4 pas.
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Mpynnbl CTYAEHTOB NO NCUXOGM3NONOrMYecKoN cTeneHn NPUrogHOCTH K 0ByyeHnio paboTe Ha
MHOFOOMNEepaLUNOHHBIX Meco3aroTOBUTENbHBIX MalluHaX

Puc. 2. 'ncrorpamma paboThl XapBecTepa MpHu 3ar0TOBKE KPYITHOMEPHBIX JIEPEBLEB

[Tomumo BBIIETA MAHUIYIATOpa M HaIWU4udsg B  HACAWKICHUH JIEPEBHEB C
WHAUBUAYAIbHBIMH OCOOCHHOCTSIMU Ha MPOU3BOAUTEIHHOCTh XapBecTepa TaKkKe OKa3bIBACT
BIIUSTHUE W CKOPOCTH JIBIDKEHUSI MAaHUITYJISITOPA.

Jns uzydyenust storo (akropa ObLI MPOBEAECH aKTUBHBIN SKCHEPUMEHT (M3MEHSEMBbIil
napaMeTp — JIHHEWHBIE W YIJIOBbIE CKOPOCTH JIBIKEHUS MAHUMYJIATOpA) Ha TpEeHaKepe
xapBecTtepa kommannu Komatsu. B xozae skcnepumenTa ObUTH 0TOOpaHbl 3 00yJaromuxcs, y
KOTOPBIX ObUIM NMPOBEJCHBI 3aMepbl BpeMEHH IMKJIa Ha 00paboTky nepeBbeB. Ha rpaduke
(puc. 3) mpezacraBiaeHa paboTa ATHX OOYYAIOMIMXCSA MPH yriioBod ckopoctu 0,52 ctu
nuHeHo# ckopocTu 0,75 M/C MaHUTTYIIATOpA.
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Cp. 06bem xnbicTa, M3

Puc. 3. I'paduk paGotsl xapectepa npu 0,52 ¢ u nuneiinoi ckopoctu 0,75 M/c
MaHUTIYJATOpa: — - — - — — 1 o0y4arommiicss; ————— — 2 o0y4arommiics, — — — — 3 00yJaroImuics

Ha rpajuxe (puc. 4) mnpencraBieHa paboTa 2-To 00y4aroImIerocsi, HMMEOIIETO
NpeAbIYIINN Y4l pe3yabTaT pu yrioBoil ckopoctu 0,6 ¢ u ImHeiiHOM ckopoctu 1 m/c
MaHUIYJISATOpA.

240 []
220

"

200 fl/..-—/’
T

180 -

160 -

140
~

120 /A/
100 =

P4
80 ~
0,2 0,3 0,4 05 0,6
Cp. o6bem xnbicta m®

Mpoun3BoaAUTENLHOCTL, M3/CM
\

Puc. 4. I'paduk npou3BOAUTENEHOCTH XapBeCTEpa Ipu:
o -1 o o
yriaoBo# ckopoctu 0,52 ¢ u inHeliHou ckopoctu 0,75 M/c MaHUITYIATOpPA;
— — — yrioBoii ckopocti 0,7 ¢ 1 uHElHO# ckopocTH 1 M/c MaHHIyIATOpA

OpHako MOJMHATHE CKOpOCTeH pabouumx OpraHoB MNPUBOJUT K BO3HUKHOBEHHUIO
JUHAMHYECKUX Harpy3ok, KOTOpble MpH paboTe MallMHBl MOTYT IMPHUBECTH K IOTEpe ee
YCTOMYMBOCTH, TeM OoJyiee YTO MalipHa B OOJBIIMHCTBE CilydyaeB pabOTaeT Ha HEPOBHOU
paboueii moBepxHocTU. [loTeps yCTOMUMBOCTM NPUBOAMT K BO3HMKHOBEHMIO MOMEHTA
ONPOKUJBIBAHUS, TEM CAMBIM CHUYKAETCS IPOU3BOAUTEILHOCTD MAIIUHBI.

VY CTOMYMBOCTD MAIMHBI ompeessiercs mo Gopmyse [4]:

M()
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rae M,y — yaep>KUBaIOIUI MOMEHT OT ONPOKU/IbIBaHUS MalIMHbL, H - M;
My, — MOMEHT OT BHEIIHUX U BHYTPEHHHUX CUJI U BECOB, CTPEMAILUMXCA ONPOKUHYTH
MalIuHy OTHOCUTEIHHO TOYKH OMPOKHAbIBaHM, H - M.

Ecnmu B pacuerax ONpOKHIBIBAIONIETO W CTAOMIIM3HPYIONIETO MOMEHTA YYHUTBHIBAIOTCS
BCE CTAaTMYECKHME W JIMHAMUYECKUE HArpy3KH, YTO Ha TPAKTHKE OCYIIECTBUTH CIOKHO,
K03 HUIUEHT YCTONINBOCTH TPUHUMAIOT Ky > 1,15.

B Hamem cnyuae pacyeThl OCHOBBIBAJIUCH TOJBKO HA 3HAYCHHUSX CHJI TSKECTH,
K09()(PULMEHT yCTOMYUBOCTH IIPU 3TOM YCIIOBUU MPUHUMAIOT Ky > 1,4.

Hns onpenenenus 3(h(EKTHBHOrO BBUIETa MAaHUNYJIATOpPA C Y4eTOM KOd(pQUIUeHTa
YCTOMYHUBOCTH XapBecTepa paccMaTpuBaJIUCh XapBECTEPhI JohnDeer 1270G,
JohnDeer 1470G, Komatsu 901, Komatsu 931, Komatsu 951, PonsseBear, PonsseBeaver,
PonsseErgo8W (tabur. 2).

Ta0muua 2
KoaddunmenTts! ycToiunBOCTH XapBECTEPOB
XapBecTepsl (MapKka; MOJIeNIb; Macca, KI'; MaHUITYJIATOP; XapB. TOJI.)
o John John Komatsu Komatsu Komatsu Ponsse Ponsse Ponsse
5 Deer Deer 901; 931; 951; Bear; Beaver; | Ergo8w;
E 1270G; 1470G; | 16 850 xr; | 19600 kr; | 23 600 xr; | 27 900 17 100 20500
= 20 650 22 900 200H; 230H; 270H; kr; C6; | kr; C2; kr; C5;
g | kr; CH7; | xr; CHY; | Komatsu Komatsu Komatsu Ponsse Ponsse Ponsse
€ | Waratah | Waratah S92 S92 365.1 H8 H6 H7
5 H414 H480C
3
m
8 1,17 1,27 1,05 1,22 1,19 1,34 1,04 1,26
7,5 1,21 1,31 1,09 1,27 1,24 1,39 1,08 1,31
7 1,26 1,36 1,13 1,32 1,29 1,44 1,12 1,36
6,5 1,31 1,41 1,18 1,37 1,34 1,49 1,16 1,41
6 1,37 1,47 1,23 1,43 1,40 1,56 1,21 1,47
55 1,43 1,53 1,30 1,50 1,45 1,62 1,30 1,54
5 1,49 1,60 1,40 1,57 1,51 1,69 1,40 1,61
Jns  pacyeroB  KO3(DPUIMEHTOB  yCTOMYMBOCTHM  XapBECTEPOB  MPUMEHSJICS

MaKCUMaJbHBIM BbUIET MaHumyistopa (10 M) m gepeBo muamerpom 60 cm. HMcxons u3
MOJIyUEHHBIX PE3yJbTaTOB CIEAYeT, YTO JONYCTUMBIM BbBUIET s  OOJBUIMHCTBA
JI€CO3aroTOBUTENILHOW TEXHUKH NpU paboTe ¢ KPYHMHBIMHU JEPEBBSIMH JOJKEH HAXOAUTCS B
npenesne 10 6 M.

Bv16000b1

Ha ocHoBaHuu BBIOOPKM pe3y/ibTaTOB HAOMIOJEHHM YCTaHOBJIEHO, 4YTO HamboJsee
3¢ GEeKTUBHBIN BBUIET MAHUITYJISATOPA HAXOIUTCS B Ipeenax oT 4 10 7 METPOB U COCTaBIIsAET
6 metpoB. Ilpu sTOM cpenHss MMpUHA MacekH, pa3padaTbiBaeMas XapBECTEPOM, TOJIKHA
COCTaBIATH 12 METPOB.
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[Tpy HEOOXOAMMOCTH YBEIHUEHHUS IIUPHUHBI MACEKU MOTYT OBbITh MPEAJIOKEHBI CXEMbI
ero paboTel € 3ae3JaMH Ha IIOJIYIACEKH, CO BCIIOMOTaTENIbHBIM KOPHIOPOM, C ABYMS
BCIIOMOTaTeNIbHBIMU KOPUAOPAMH, a TaKXKe cxema paboThl XapBecTepa B TpEX PeKUMax.

Hannuve B HacakIeHUW JEPEBHEB C WHAMBUIAYAILHBIMH OCOOCHHOCTSIMH TpeOyeT
BBICOKOM KBanu(UKalUM OllepaTopa xapBecTepa, Tak Kak IMpU UX 00paboTKe yBEIUYUBACTCS
BpeMs LMKJA. McXoas U3 MOJIy4EHHBIX PE3yJbTAaTOB CIEAYET, YTO JOIMYCTUMBIA BBUIET IJIS
paboThl J1€CO3arOTOBUTENBHON TEXHUKH C KPYIMHBIMU JAEPEBbSIMU JOJDKEH HAaXOIUTCS B
npejaesne 10 6 m.

[Tonuatue ckopocreld pabouynux OpraHOB MPHUBOJUT K BO3HUKHOBEHHUIO JUHAMUYECKUX
Harpy3oK M IOTE€pe yCTOMUYMBOCTU. [loTepsi yCTOMYMBOCTH NPUBOIUT K BO3HUKHOBEHHUIO
ONPOKU/IBIBAHUS, TEM CAMbIM CHUYKAETCS IPOU3BOAUTEIBHOCTh MAILIMHBI.
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MNPU3HAHUE OHEHKH COOTBETCTBUA
YEPE3 TIPOLOEAYPY AKKPEJIUTAIIN

RECOGNITION OF CONFORMITY ASSESSMENT
THROUGH ACCREDITATION PROCESS

Axkpeoumayus umeem mpu YPOBHA NPUSHAHUA! HAYUOHANLHBIU, Pe2UOHANbHBIN U
Meofcdyyapodnbzd. Yuacmue HAYUOHANBbHBLIX Op2AHO6 NO aKer()umauuu 6 DEeCUOHANIbHbIX U
MeDfCOyHCIPOOHblx opeanusayusix no aKerdumauuu Cnoco6cm6yem CHUJNCEHUIO MEXHUYECKUX
bapbepos Ha nymu osudcenusi npooykyuu. [lonyuenue yieHcmea HAYUOHATLHO2O OP2aHA NO
aKerc)umauuu Poccuu 6 maxux asmopumentHblx MeDfC()yHCZPOOHbZ)C opeanuzayuix no
akkpeoumayuu, kaxk IAF u ILAC,— osmo 3anoe ycnexa Ha nymu obecneyenus
MeACOYHAPOOHO20 NPUSHAHUS Pe3YTbmamo8 aKKpeOumayuu poCCUCKUX opeaHos no OyeHKe
coomeemcmeus U NPU3HarUusl pes3yiomamaos ux oesamenbHoCmil.

Accreditation has three levels of recognition: national, regional and international. The
participation of national accreditation bodies in regional and international accreditation
organizations helps to reduce technical barriers to the movement of products. Obtaining the
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membership of Russian national accreditation body of in such authoritative international
accreditation organizations as IAF and ILAC is the key to success in ensuring international
recognition of Russian accreditation bodies results for conformity assessment and recognition
of the results of their activities.

Ponp akkpenuranuu B COBPEMEHHOM MHpPE B YCIOBHUAX JKECTKOM KOHKYPEHTHOM
060pb0OBl MEXIy HPOU3BOAUTENIIMU PA3IMUYHBIX TOBAPOB U YCIYr TPYIAHO IEPEOLEHUTb.
Uro0bl poABUTaTh CBOIO MPOJYKLHUIO Ha BHEUIHUE PHIHKH, HEOOXOIMMO CHU3UTH BIHMSIHUE
BCEBO3MOXKHBIX 0apbepOB: TAMOKEHHBIX, TAPU(HBIX, TEXHUYECKUX. B paMKax HallMOHaIbHBIX
HKOHOMHK M PETHOHAIBHBIX 00bEIMHEHUI TEXHUYECKHE Oapbephl UTPAIOT 0COOYIO POJIb.

JUis  mpeofoneHus TEXHMYECKMX OapbepoB HEOOXOIUMO INPUMEHATh EIUHbIE
TpeOOBaHUS K NPOMYKIMH, YYacTBYIOIIME B MEXIYHApOTHOM OOMEHE, C(POpPMHPOBATH
MHCTUTYT JOBEpHs K OpraHu3alMsM, NPOBOASIIMM OLIEHKY COOTBETCTBHUS INPOAYKLUUH U
BBIJJAIOIIMM CEePTU(UKATBI COOTBETCTBUA. AKKPEAMTAIUS — 3TO OAMH M3 MEXaHH3MOB
JOCTHKEHHUS TaKUX pe3yabTaToB [1].

AKKpenuTanusi HUMEeT TpU YpPOBHS MpPHU3HAHUA: TIJI0OAIbHBIM, PpErvoHaNbHBIA U
HallMOHaNbHBIA. Ha KaxIoM M3 3THX YpOBHEH mpoleaypa aKKpeIUTalUu pellaeT CBOU
COOCTBEHHBIE 3a/Jauu.

OcHoBHOI 3a7aueil Poccuiickoii cucTeMbl akKKpeIUTaluu SBISETCS BbIpaOOTKA eINHON
MOJIMTUKA M TapMOHU3UPOBAHHBIX B COOTBETCTBUU C MEKIAYHAapOJHBIMU MpaBUIaMH U
pPEKOMEHJALMAMN  NPUHLUIOB aKKPEAUTALMM HAIMOHAIBHBIX OpraHoB IO  OLIEHKE
COOTBETCTBHUS.

®enepanbHblil 3ak0H «O0 akKpeIuTallMd B HALMOHAJIBHOM CHCTEME aKKpeIuTalluu»
Ne 412-®3 ot 28.12.2013 r. Bo MHOTOM 0a3upyeTcsi Ha MPUHIMIIAX U OCHOBHBIX ITOJIOKEHUSIX
MEXIYHAapOAHbIX HOPM W MHpaBwi B oOsacTu akkpeautanuu. CoriacHo 3TOMY 3aKOHY,
aKKpeIuTalysl B HAIIMOHAJIbHON CHCTEME OCYIIECTBIIIETCS B LENSIX 00ecleueHus J0Bepus K
pe3yjibTaTaM OLEHKHM COOTBETCTBHMS W CO3JIaHUS YCIOBUH Il B3aUMHOIO IPU3HAHMS
TOProBbIMU NapTHEpaMu P® pe3yabTaToB OLIEHKH COOTBETCTBHSI.

HauuoHnanpHas cuctemMa akKpeIUTalUHu M03BOJIAET M30eraTb MPOXOXKIEHHs JIBOMHBIX
IpOLEAYp OLIEHKHM COOTBETCTBUS Ha TeppuTOopuu P®, CHU3NUTH H3AEpKKU Uil OU3Heca,
CHOCOOCTBYET MOBBIIIEHUIO MEXKJIYHapOAHOIO AaBTOPUTETa, a TaKke O00eclneuyeHuto
0€30MacCHOCTH U MOBBILIEHUIO KOHKYPEHTOCIIOCOOHOCTH POCCUIICKUX TOBApOB.

B Espasuiickom skoHoMuueckuM coroze (EADC) Ha pernoHaqbHOM ypOBHE B 00JIaCTH
aKKpeIuTaluu paboTalOT TaKWe HAlMOHAJIbHBIE OpraHbl MO aKKpEAUTALHUU CTPAH-WICHOB
EADC:

® HAllMOHAJBHBIA OpraH MO akkpexuTauuu pecnyonuku Apmenus — «ARMNAB»
(r. EpeBan);

e Benopycckuii rocyaapcTBeHHbIH HeHTp akkpeautanun «BSCA» (r. MuHCk);

e HanmoHnanpHblil eHTp akkpeauTaimu pecriyonuku Kasaxcran «NCA» (1. Acrana);

e Kuprusckuii nentp akkpenutaiun «kKCAy (r. buiikexk);

o OenepanbHast ciryxba o akkpenutanuu «Pocakkpenuranus» (r. Mocksa) (puc. 1).

I'ocynapctBa-uwiensl EADC 11 co3maHus pPErMOHANbHOM CUCTEMBI AKKPEIUTALUH
OCYIIECTBIISIOT TApMOHU3AIMIO 3aKOHO/IATENbCTBA B chepe aKKpeAUTalUU TOCPEACTBOM:

1) npusATHS TpaBua B 00NACTH aKKpEAWTAMM Ha OCHOBAaHWU MEKIYHAPOIHBIX
CTaH/apTOB;

2) mNpUMEHEHHs MEXIOCYIapCTBEHHbIX CTaHIApTOB B 00JacTH aKKpEIUTaIUH,
pa3paboTaHHBIX Ha OCHOBE MEKYHAPOJIHBIX CTaH/IapTOB;

3) B3aMMHOIrO NpPHU3HAHUS AaKKpEAWTAllUd OpPraHOB II0 OLEHKE COOTBETCTBUSA B
HAI[MOHAJBHBIX CUCTEMaX aKKpeIUTali TOCyIapCTB-YICHOB;
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4) obOecnieyeHUs] M OpraHW3allMd TPOBEACHHUS MEXKIA00PAaTOPHBIX CPABHUTEIBHBIX
HCIIBITAHMI,

5) obmena mHpopmarmelr B obnacTu akkpeauTanuu. DopMUpOBaHHE PETHOHATBLHOMN
accollMaIy Mo aKKpeauTanuu Ha EBpa3suiickoM mpoCcTpaHCTBE YIPOIIASTCSI TEM, YTO CTPAHBI
HAXOJATCSl B TECHOM JKOHOMHYECKOM coTpyAaHuuecTBe. Kpome Toro, Hamuuue enuHOTO
S3bIKA MEKTOCYIapCTBEHHOTO OOINEHHUS 3HAYUTEIHLHO YIPOIIAeT B3aUMOJCHCTBUE MEXKIY
CTpaHaMU-TIapTHEPAMH.

JOroBOP O EBPASUNCKOM 3KOHOMUYECKOM COIO3E

| AKKpeanTaLuMio OpraHoB NO OLLEeHKEe COOTBETCTBMA NPOBOAAT OPraHbl
I Nno akkpeauMTaunn rocygapcre-47€Hoe, yno/IHOMO4YEHHbIE

l B COOTBETCTBMU C 3aKOHOAATENNbCTBOM rocyaapcrB-41eHoB

I Ha ocyuiecre/ieHu1e 3TOM AeATeNIbHOCTU

:{;&%‘AKKPEH'ATAUMR

HOA «ARMNAB» M «BrljA» TOO «HL]A» PocakkpeguTauus

Puc. 1. T'ocynapctBa-uniensl EADC 1 ux oprassl 1o akKpeIuTauu

CoBpeMeHHBIN 3Tan pa3BUTUS MHUPOBOTO XO34HCTBAa XapaKTEPU3YETCS CO3JIaHUEM
MEXYHApOJAHOM HOPMAaTHUBHO-TIPAaBOBOM 0a3bl Il OCYILECTBJIEHUS COTPYAHUYECTBA B
paMKax MHPOBOTO XO3SMCTBA M YCHJIEHUEM BIHMSHUS MEKIYHAPOIHBIX OpraHU3alHi.

Ceromuss  Bcemupnas  ToproBast  opranuzanus (BTO)  sBnsercs  riaBHOM
MEXIyHapOJHON OpraHM3alMel, B paMKax KOTOpoiH oOCYKIaroTcsi U MpopadaThIBalOTCs BCE
OCHOBHBIE BOIIPOCHI, CBSI3aHHBIE C PEXUMOM MEKIYHAPOJHOM TOProOBIM TOBapaMH M
yCIIYTaMH, OCYIIECTBIISCTCS KOHTPOJIb 32 COOJIIOJICHUEM MTPAaBOBBIX HOPM [2].

[Tocne Berynnenus Poccun B aBrycre 2012 roga B BTO Mbl 66111 0053aHbBI IPU3HABATh
pe3yNbTaThl MOJATBEPXKJEHUS OLEHKH COOTBETCTBHSI Apyrux crpad. Ho 0Oe3 moanucanus
COIVIAIIEHUS MEXJy HalMOHAJIBHBIM OPraHoM II0 AaKKpEeIWTaluu W OJHOM W3
MEXIYHapOAHBIX OpraHu3auuil — MeXIyHapOJHbIM COTPYAHMYECTBOM I10 AKKPEAUTALUU
naboparopuii  (ILAC) w/mnmm MexnayHapoausiM  ¢opymom 1o akkpeaurtaiuu  (IAF)
pe3ynbTaThl paboThl POCCUIICKUX OPraHOB 10 OLEHKE COOTBETCTBHSI HE MOTYT MPU3HABAThHCS
3a pyoexom [3]. B cBs3u ¢ 3THM BcTana HEOOXOIUMOCTh MPOBEACHHST OTPOMHON PabOTHI MO
pehOpPMHPOBAHUIO OTEYECTBEHHON CHCTEMBbI akkpeautamuu [4]. PesynbratoMm 31O paboThI
OBLIIO MPUCOEANMHEHNE K MEXTYHAPOAHBIM OPTaHU3AIMSIM 110 aKKPEAUTALIUH.

29 okts0ps 2017 roga B r. Bankysep (Kanana) cobupanaces I'enepanbhas Accambues
IAF u ILAC. Ha ne#t Obuto oOwsiBieHo o moanucanuu goroBopa ILAC MRA wmexmy
POCCHIMCKMM  HAalMOHAJIBHBIM OpPraHOM MO0  akkpeauTauuu  «Pocakkpenurtanus» Hu
opranmsanueii ILAC (puc. 2).
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Puc. 2. Jlororop o B3aumHoM nipu3Hanuu ¢ ILAC

[TonnucaHHbll JOrOBOp O3HA4YaeT B3aMMHOE IMpPHU3HAHUE pPabOT MO aKKpeIUTALUU
UCTIBITATEIBHBIX JIA0OPATOPHI MEXIy BCEMH OpTraHaMd [0 aKKPEAUTAIMH, WMEIOITUMHU
yiaeHctBo B ILAC. B nactosimiee Bpemss B ILAC BxoasaT 89 moJHOMpPAaBHBIX YYaCTHUKOB
(«momnucantoB» Cormamenuss MRA), 17 accoumupoBanHbix u 21 adduaupoBaHHbIMA
YY4acTHUK, 25 3aMHTEPECOBAaHHBIX CTOPOH U 5  PETHOHANBHBIX  OpPraHU3AIMA,
corpyanunyamommx B chepe akkpeauranuu. Crycrs rox (30 okrsops 2018 roma) B
r. Cunranyp B xoae coBMmecTHO# ['eHepanbHON AccamOien MexayHapOTHBIX OpraHu3alui
no akkpegutamn ILAC-IAF  Oputo  odunmanbHO OOBSBICHO O MPHCOCIUHEHUU
«Pocakkpemutaiun» k MexayHapoaaomy Gopymy mo akkpeauraimu IAF (puc. 3).

Al
Sesngy
@?Q“". ®,
& “0 (.3
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3

= POCAKKPEQUTALIMA
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Puc. 3. «Pocakkpeauraius» — noyiHonpasHbiii 4wieH [AF

Ha »T0ll BCTpede mpHCYTCTBOBAIM PYKOBOIUTENb CIYykObl Anekceil XepcoHLEB U
npencenarens IAF Cso Ll31HbXya, KOTOpBI OJHOBPEMEHHO SBISETCS PYKOBOAMTEIEM
Kuraiickoro HaluMoOHaIBHOrO OpraHa MO AKKpeAUTAlMM B OOJIACTH OLIEHKH COOTBETCTBUS
(CNAS). Mmu Obul moAmnuvcaH OCHOBHBIM wieHCKMH NnokymeHT |AF — memopanHaym o
B3aMMOIIOHMMAHHUH.

MoskHo cka3aTh, 4To nonydenue uiaeHcTBa B [AF u ILAC — 310 3aor ycnexa Ha MyTH
o0ecreyeHnss MEXIYHapOJAHOTO IMpPHU3HAHUS pE3yJIbTaTOB AKKPEIUTALUU POCCUHCKUX
opranoB 1o ceprudukanuu. Ynenctso B IAF u ILAC pacuenuBaercs, npexae BCEro, Kak
3HaK KadyecTBa pabOThl OPraHOB MO aKKPEIUTAllMU, UCKIIOUEHHE MOBTOPHBIX HCIBITAHUN U
NEepBBIM IIar K CBOOOJHOMY NPOABM)XKEHHUIO TOBAapOB M YCIYI Ha MUPOBBIE PBIHKH 32 CUET
NPU3HAHUS IPOTOKOJIOB U cepTHU(HKATOB [5].

CoTpyaHMYECTBO € TaKUMHU OpraHH3alUsIMH MHPOBOTO YpPOBHS Ji Hac KpaiiHe
BBITOJIHO, TaK Kak IIPEANOJAracT 3akiIlOYeHHE [BYCTOPOHHUX MEKIOCYIapCTBEHHBIX
COIallIeHUN W CO3JaeT MPENOCHUIKH JJIsi B3aUMOJICHCTBUS YK€ HAa YPOBHE PEryjsiTOPOB
pBIHKA. A 3TO BJIeYET 3a cO0O0M 3HAYMTENbHOE paCUIMpPEHHE aCCOPTUMEHTAa OTE€YECTBEHHBIX
TOBapOB Ha MUPOBBIX PBIHKAX M JOCTUTACTCS IyTEM MOBBIIICHHs 00beMa skcnopTa [6, 7].
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24 cents6ps 2018 r. IIpesuaguymom Coserta tipu [Ipesuaente Poccuiickoit denepammu
[0 CTPAaTEerHYeCKOMY pa3BUTHIO M HALUMOHAIBHBIM MPOEKTaM ObUl 0100pEeH MPOEeKT
«MexayHapoaHasi Koomepanuss M SKCIOPT», B paMKax KOTOPOTo 00O03HauYeH pyOex, 10
KOTOpOro HeoOxomumMo goBecTd o00BeM dkcmopta k 2024 romy. «MexayHapoaHas
KOOTIepaIys U SKCIOPT» — OJUH U3 HAIlMOHAJIBHBIX MpoeKkToB B Poccuu Ha nepuoa ¢ 2019 no
2024 ropl, OHA OXBATHIBACT MATH MPOEKTOB (Pe/IEPaTbHOTO YPOBHS:

o «[IpoMBIIIIEHHBIN SKCTIOPTY;

e «Okcnopt npoaykuu AITK;

o «DKcnopT Yeayry;

o «Jloructuka MeX1yHApOAHON TOPTOBIHY,

o «CucTeMHbIE Mepbl COACHCTBHS MEKIYHAPOIHONW KOOTIEPAIUH U SKCIIOPTay.

Hcxons U3 3a1a4 MO0 YBETUYEHUIO 00BEMOB POCCHICKOIO 3KCIIOPTa, MOXKHO CHETaTh
BBIBOJI, 4YTO OYEBUJICH CTPEMHUTENIbHBIII POCT B3aUMOCBSI3M U B3aMMO3aBHCHUMOCTH
HAIIMOHAJBHBIX YKOHOMUK B COBPEMEHHOM Mupe. W /i TOoro 4ro0bl OTEYEeCTBEHHBIE TOBAPHI
MPUCYTCTBOBAJIM HA BHEUIHUX PBIHKAX, MPEICTOUT PEIIUTh HEKOTOpHIE 3a1a4yi. Bo-mepBhIX,
[IEPEOPUEHTHUPOBATH BCIO TOPTrOBYIO MOJIUTUKY I'OCY1apCTBa HA JOCTUKEHUE MEKyHApOIHOM
KOHKYPEHTOCTIOCOOHOCTH POCCHICKUX TOBApPOB, COKPATUTh aJMUHHCTPATHUBHBIC MPOLETYPHI
u Oapbepsl B cdepe MeKIyHapOAHOH TOProBiIH. Bo-BTOPBIX, YCTpaHHB JIOTHCTUYECKHE
Oapbepbl, cO3/1aTh €AMHYI0 CHUCTEeMY HHCTUTYTOB MpPOJBMXKEHHUS dSKcrmopta. M, HakoHer,
chopmupoBath B pamkax EADC o0mme peIHKH TOBapOB, YCIYT, KalmuTajga u pabodel CUIIHI,
OKOHYATEIIbHO YCTpaHUB Oaphepbl B HSKOHOMHUYECKOM COTpyAHHYecTBe. Pemmuth 3T
npoOiieMbl Ha KaXJOM M3 YpPOBHEW NOMOXKeT akkpenurtanus. Heobxoaumo 3a cuer
MPUHIIMIIOB U MEXaHW3MOB aKKpPEAUTALUU YKPEIUTh JIOBEpUE K aKKPEAUTYIOIIUM OpraHaM H
M00MBAThCS B3aMMHOIO MPHU3HAHUS PE3YyJIbTATOB OIIEHKUM COOTBETCTBUS, 0CO00E BHUMaHUE
yAEIATh MepaM [0 COBEpIICHCTBOBAHUIO CTPAaTErMUECKUX HAINPaBICHUW pPa3BUTHUS
POCCUICKOr0 IKCIOPTA K MEXAaHU3MOB €T0 MOICPIKKH.
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HEPCIHEKTUBBI IPUMEHEHUA
TEXHOJIOI'MM TOPLHOBOI'O ITPECCOBAHUA .
JJIsA U3I'OTOBJIEHUA DJIEMEHTOB HIUITIOBBIX COEAUHEHUHU

PROSPECTS OF LONGITUDINAL PRESSING
FOR THE MANUFACTURING OF JOINTS ELEMENTS

Texnonozcus opmuposanus wWuUno8 NPAMOY2oIbHOU GOpMbl CHOCOOOM MOPYOBO2O
npeccosanusi 0b1aoaem psaooM npeumywecms neped ¢hpeseposanuem: Manidas CMOUMOCHb
UHCmpymenma, omcynmcmeue omxodoe, BO3MOIHCHOCNb NOJIYYEeHUs ONIUHHO20 K1ee8o20 Ui8d.
Mexanuueckue ucnvlmanus Kieeebix coeOuHenull no OJune Ha NpPAMOY20JIbHble NPECCOBAHHblE
wunsvl nodmeep:)fcdaiom Uux OMHOCUMENbHO 6blCOKYIO NpPOUYHOCNIb, COOMEBEmMCmMeEYrowuyio
mpebosanuam cmanoapmos. (OOOCHO8aHUEe ONMUMAILHLIX HOCAOOK 6 UCCAe0)eMblX
COCOUHEHUSIX NO360JIUM MAKCUMATBHO PACKpblmb nOMEHYUAl ux npoYHoCmu.

The pressing technology of forming rectangular tenons in longitudinal direction has a
number of advantages over milling: low tool cost, no waste, the possibility of obtaining a long
glue line. Mechanical tests of splicing joints on rectangular pressed tenons confirm their
relatively high strength, which meets the requirements of the standards. Justification of the
optimal fit in the studied joints will maximize the potential of their strength.

[IpenmymiecTBa KJI€EBBIX IIWMOBBIX COCAMHEHUH IPEBECHHBI — BBICOKAS MPOYHOCTH,
3CTETUYHOCTb, TEXHOJIOIMYHOCTb — IO3BOJIAIOT NPUMEHSTh HMX B Ppa3IMUYHBIX H3IEIUAX
MPOMBIIIJICHHOTO ¥ OBITOBOTO Ha3HAYECHHUS, KaK C IIEJIbI0 CPAIIMBAHUS WM CIUTAYMBAHUSA, TaK
U B KadecTBe cOOpOUYHBIX y3710B. CoelMHEHHs NOJpa3JeisiioT Ha OOKOBbIE, YIJIOBBIE U
coeauHeHus 1o jumHe. Cpeau MmocieTHuX B MPOW3BOACTBE KJIGEHOW NMPOIYKIMU Hamboiee
pacrpocTpaHeHbl 3yOuaThle MIMIOBBIE COCIUHEHHS, BBHJY MX JOCTATOYHON MPOYHOCTU U
sKOHOMHUYHOCTU. DOpMO0OpazoBaHue MPOGUIIs IIUIIOB MOKET OCYIECTBIATHCS Pa3IUnIHBIMU
METOIaMH, B YHCIIE KOTOPBIX MOXKHO BBIIEITUTH TPU OCHOBHBIX Nozaxoa [1].

Dopmuposanue >1eMeHMO8 UUNOBLIX COCOUHEHUL 3 CYEM UCNONb308AHUS PENCYUJUX
uncmpymenmos. Hambonee pacmpocTpan€H crocod ¢pesepoBanus Nnpouis IIUNOB, MPH
KOTOPOM B 3aBUCHUMOCTHU OT NPOQMIIsS COETMHEHHS U TUIIA TeXHOJIOTHYECKOT0 000pyJ0BAHUS
MOTYT HCHOJB30BAaThCs (PPE3bl pa3IMUHBIX KOHCTPYKIWH, B TOM YHCIE, IeTbHBIE, COOpHBIE
WIM HaOOpHBIE; [UJIMHAPUYECKHE MM KOHIEBBIE U T. . I MoJydyeHHs MPOYIIMH U THE3N
MOYKHO TIPHMEHSTH TaKXKe CIIOCOOBI CBEpJeHUs, N0J0eHus, mwieHus. [lpu hopmupoBanun
KOHCTPYKLIMOHHBIX COEIMHEHUH KPUTUYHOE BIMSHUE HA UX MPOYHOCTH OKA3BIBAET TOUYHOCTh
W3TOTOBJICHUST W COOpKM WHCTPYMEHTa: OTKJIOHEHHE B HECKOJIBKO JECATHIX JOJel
MIIIUMETPA MOXKET CYIIECTBEHHO CHU3HUTH IJIOTHOCTh MOCAZAKU U MIPOYHOCTHBIE MTOKA3aTeNn
coemuHenndt  [1]. s JOpOTOCTOSAIIETO  PEXYIIETO0  HHCTPYMEHTa,  TPEOYHOIIEro
NEPUOIMYECKOI 3aTOUKH, pelleHue 3Toi MpoOieMsl emé OoJiee MOBBIIIAET CTOMMOCTb €ro
sKcIuTyatanuu. K ApyruM HemocTaTkaM TEXHOJIOTHH (DOPMUPOBAHHS MIMIIOB IPOIECCAMHU
pe3aHusl IPEeBECHHBI OTHOCITCS WIyM [2], mMosiBIEHHE OTXOIOB B BHJE CTPYXKKH, yIalCHHUE
KOTOPBIX YBEIIMYMBACT YHEPTOEMKOCTH IMpOIecca, HATWYNE O0YCIOBICHHOTO KOHCTPYKIIHEH
WHCTPYMEHTA 3aTYIUICHHS B BEPIIMHAX [IMITOB, CHUKAIOIIETO MPOYHOCTh COSTMHEHMH [3].
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Kombunuposannwiti cnocob opmuposanus wunog 3a cuém OONONHEHUs NPOYeccos
pe3aHus WmamnoganuemM TIO3BOJISET IOJHOCTbIO WM YacTHUYHO YCTPAaHUTh HEKOTOpBIE
HeJocTaTKu mpeabinymero meroxa [1, 4]. Tak, ucmonb3oBaHWE ABYXATAIHOIO CIOCO0a
(dopmupoBaHus 3y0UaThIX MIMIIOB 32 CYET TOPsIUEH IITAMIIOBKU MO MECTaM MPEIBAPUTEILHBIX
nponiioB [4, 5] cHukaeT 3aTpaThl HA PEXKYIIMNA HHCTPYMEHT M TPAHCIOPTHPOBKY OTXOOB.
C npyroii  CTOpOHBI,  BBEJCHHE  JOINOJHUTEIBHOW  ONEpalud  IpPeIBaApUTEIHLHOTO
IOPONWINBAHUS  YCIIOKHSAET TEXHOJOIMUYECKHIl IpoLecc, YBEIMYMBAET TPYAOEMKOCTh
W3TOTOBJICHUS ILIUIIOB.

Dopmuposanue 31eMenmos WUNoevlx coeourenuti wmamnamvu. VI3BeCTHBI CIOCOOBI
X0JI0JHOTO [6] M Topsiuero [4] mITaMIOBaHHUS IIMIIOB HAa TOpILAX JCPEBIHHBIX 3arOTOBOK.
[IpeumymniecTBaMu  JaHHBIX CHOCOOOB  SABISIIOTCSL  BBICOKAs TOYHOCTb  (OPMHUPYEMBIX
AIIEMEHTOB, OOECIEeYMBAIOIIas BOCHPOM3BEACHUE 3aJaHHBIX IapaMeTpOB TIOCAJAKH B
COeIMHEHHsIX [4], TO eCTh CTaOMIbHOE Ka4eCTBO M MPOYHOCTh cOeAMHEHUH. OCOOCHHOCTHIO
(dopMHpOBaHUS IIUIOB TPEYroJbHONH (OPMBI IMOMEPEUHOro CeueHHs (3yO4yaTbIX IIMIOB)
ABJISICTCS BO3HUKHOBEHME OTpPaHMYEHHMH IO MX pa3MepaM M TeOMETpUU. DTO CBS3aHO C
ne(GOpPMAMOHHBIMA ~ BO3MOXXHOCTSIMH ~ JIPEBECHHBI TIPH  CXKATHUM TONEPEK  BOJIOKOH.
UccnenoBatens M.JI. Crpukiep, u3ydas IpOLECC IITAMIOBAaHMs 3y0uaThix MmIHIoB [4],
HNOATBEPIMSI HM3BECTHbIE B TCOPUM IPECCOBAHMS 3aKOHOMEPHOCTH [7]: TpU HMCXOAHOM
IUIOTHOCTH JpeBecHHBI mopsiika 500 kr/m°® nedopMarusi He MOXKET mpeBbicHTh 70 %;
OTpaHUYUTENBHBIM IIPEJIEIIOM II0 pa3MepaM MOJy4yaeMOro COSIMHEHMSI BBICTYNAET MJIOTHOCTD
JPEBECHOTO BellecTBa. B CBs3M ¢ 3TUM CNOCOO UITaMIOBAaHUS 3y0YaThIX IIMIIOB
OpPUEHTUPOBAaH B OCHOBHOM Ha U3rOTOBJIEHHME COEAMHEHMH HEKOHCTPYKIIMOHHOTO
Ha3HAuCHMUSL.

ANbTepHATUBHAS TEXHOJOTUS (HOPMHUPOBAHHS MPSIMOYTOJBHBIX IIHIIOB CHOCOOOM
XOJIOJJHOTO TOPIIOBOT'O IpeccoBaHums [6] HalleseHa Ha YCTpaHeHUE YKa3aHHbBIX OrpaHUYCHHN.

[IpoymmHbl TPAMOYTONBHON (GopMBl  QOpPMHUPYIOTCS 3a CYET WMHBIX IPOLIECCOB
neGopMaluu APEBECHHBI: CKAJIbIBAHUS U MECTHOT'O CMSTHS JPEBECHUHBI 01 paOOYUM TOPLIOM
IyaHcoHa. B CBS3UM € 3TUM TEXHOJOTUs MO3BOJSET MU3rOTaBIMBATh LIMIBI 3HAYMTEIBHBIX
BBICOT — /10 20 MM 1 Ooiee [8]. DTO MO3BONISET YBEAMYUTH OTHOCHTEIBHYIO JUIMHY KJICEBOTO
mBa 10 10-12 ToamumH 3aroTOBKH U 0o0Jiee, TEM CaMbIM OOECIIEYMB ITOTEHIIMAILHO OoJiee
BBICOKYIO ITPOYHOCTD CKJIEMBAHUS 110 CPABHEHHIO CO CKJICMBAHUEM Ha 3yO4aTble LIMIIbI.

B 3y04arbIX MIMNOBBIX COEAMHEHUSX, KaK MPaBUIIO, HA NMPAKTUKE HE yIAeTCs JOCTUYb
JUIMHBl 11Ba, MpeBblmatomeid 8—10 TONIMH 3aroToBKM, MO NPUYMHAM, CBS3aHHBIM C
KOHCTpyKuuel @¢pe3. Kpome Toro, mpu mnpsMoyroiabHo (opMe IIMIOB CKJICHBAaHUE
IPOM3BOIUTCS MO OOKOBBIM TpaHSM IIMIOB, Ha IJIAJKYI0 MOBEPXHOCTb, MapalieIbHO
BOJIOKHAM JIPEBECHHBI, 0€3 UX Mepepe3aHus. ITO TaKKe MOBBIACT MPOYHOCTh CKICUBAHMSL.
C »TOl TOYKM 3pEeHHs] IO JAHHOW TEXHOJOTMM MPEANOYTUTENbHO (OPMUPOBATH LIUIBI
BO3MOYHO OOJIbLIEH JJTUHBI.

C npyroif CTOpPOHBI, OCOOEHHOCTHIO PACCMATPUBAEMOW TEXHOJOTHHU  SBIISICTCS
dbopMHpoBaHHE MOJ AHOM NPOYIIMHBI «IIPOOKH» U3 CIPECCOBAHHOM npeBecuHbl (puc. 1),
MoI00HON MO CBOEMY BIIMSIHMIO Ha MPOYHOCTh Cy4YKaM B NMUJIOMaTepHalliax M3 MacCUBHOM
npeBecuHsl [9]. M3BecTHO, UTO HaIMYKME CYYKOB B MHJIOMATepHAIaX CHHKACT MX MPOYHOCTH
a0 60-75% [3]. C yBennyeHneM pa3MepoOB CYYKOB, a B HaIleM CIydae — «IIPOOKH»,
BO3PAaCTaeT WX BIMSHUE HA CHUXKEHHE MPOYHOCTH. TakuM 00pa3oM, MEHbBIIHE pa3Mepbl
HIMIIOB 10 BBICOTE OyAyT OoJiee MPEANOUYTUTEIbHBI C TOUYKU 3PEHUSI IPOYHOCTH COEIMHEHUH.
KpoMe Toro, mmumnbl MEHBIIMX pa3MepOB BBINIAAAT Oosee 3cTreTMyHO. C y4eToM 3TOro
MPEOYTUTENHHO (POPMUPOBATH HIMITBI BO3MOKHO MEHBIINX Pa3MepOB.
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Hedbopmupo-
BaHHAsl 30HA

Puc. 1. «lIpobkay» U3 yIIIOTHEHHOW JPEBECHUHBI TIOJT THOM MPOYIIWHBI ITUPUHON 2 MM,
rnyounoit 10 MM B oOpastie u3 apeBecunsl cocHel, W = 8 %

JUis NpOMBILUIEHHOTO BHEIPEHUS JaHHOM TEXHOJOrMM HeoOxoauma pa3paboTka
HAayYHO OOOCHOBAHHBIX PEKOMEHJAIMA 1O BBIOOPY TE€OMETPHUUECKUX IapaMeTpoB
COCIMHEHHUS, B TOM 4HCJe TpeOOBaHMU K IMOCaAKaM M CBA3aHHOW C A3THUM TOYHOCTH
U3TOTOBJICHUSI HHCTPYMEHTA.

KoHcTpykiuss U pa3mepbl COEIMHEHHs OKa3blBalOT HENOCPEICTBEHHOE BIIMSHUE Ha
KaueCTBO M3TOTABJIMBAEMbIX COeIMHEHUNH. OCHOBHBIM MOKa3aTelIeM KayecTBa COCIUHEHUS U
KPUTEPHEM €ro BbIOOpa JIsi KOHKPETHBIX YCIOBHM SKCIUIyaTallMM SIBISETCS IPOYHOCTh
[8, 10, 11]. Ha npo4HOCTb COEAMHEHHS B IIPOLECCE IKCILTyaTalluy OyayT OKa3bIBaTh BIHSIHHE
HCXO/IHOE COCTOSIHHUE MaTepHaja 3arOTOBKH, KOHCTPYKTOPCKO-TEXHOJIOTHYECKHE (PaKTOpHI,
KOHCTPYKLUS U pa3Mepbl COEIMHEHUS, SKCIUTyaTalluOHHbIE (DaKTOPBI.

K Haubosiee cymiecTBEHHBIM OTHOCATCS cleayroliue (akTOpbl: UCXOAHOE COCTOSHUE
MaTepuana 3aroTOBKH; TE€OMETPUYECKHE NapaMeTpbl COEIMHEHHUS, HalpUMep, pa3Mepbl
IIMIOB, MOCAJKU; HE MEHEEe Ba)KHbI JUIMHA KJIEEBOTO I1BA, €r0 PACIOIOKEHHE OTHOCUTENIBLHO
HalpaBJIeHUs BOJIOKOH JpeBecHHbl. Huxke paccMOTpeHbl CTPYKTYpHBIE OCOOEHHOCTH
IIPECCOBAHHBIX 3arOTOBOK U MPOYHOCTH UX CKJIEUBAHUS.

Kak yxe ObuUlO NOKa3aHO paHee, OCHOBHBIM OTJIMYHUEM B CTPYKTypEe IpPEBECUHBI,
NOJBEPrHYTOM TMpolleccy MPEcCOBaHMs, SBISETCS HalMyue 30H Je(pOpMHUpPOBAHHOU
JPEBECUHBI B BHJIE «IIPOOOK» MO/ JHOM MPOYIIMHBEL. BO3HMKAIOT OCHOBaHMS IMpenosaraTh,
YTO MPU MEXAHMYECKON Harpy3Ke OHM MOTYT BBICTYNATh KOHIIEHTPATOpaMH HamlpsKeHUN U
CHU)KATh MPOYHOCTh COEAMHEHMH 1o JuyuHe. [IpoBeneHbl McciaenoBaHUs MUKPOCTPYKTYPBI
ne(OpMHUPOBAHHON 30HBI METO/IOM CKaHUPYIOLIEH JIEKTPOHHOW MUKPOCKOMHMU. Pe3ynbTarel
UCCJIEIOBaHMS TOKA3aJId, 4YTO pa3Mepbl IONEPEYHBIX TPELIUMH TOJ HIDKHEH TIpaHuuei
ne(OpMUPOBAHHON 30HBI MUHUMAJIbHBI; IPU MECTHOM TOPILIOBOM MPECCOBAHUM MPOUCXOJUT
NPEUMYIIECTBEHHO OJAHOCTOPOHHMH M3TMO MO3JHUX Tpaxeu], oOpa3yIoUIMX paBHOMEpHBIE
CKJIAaJKW B paauaibHOM HampaBieHuu (puc. 2). OcranbHble CTPYKTYpHBIE 3JIEMEHTHI
JPEBECUHBI OCTAIOTCS MPAKTUYECKH HEMOBPEKICHHBIMHU, UYTO MPEANOIaraeT COXpaHEHUe
OCHOBHBIX TIOJIOKUTEJIBHBIX CBOMCTB JAPEBECHHBI KaK MPUPOAHOIO KOHCTPYKIIMOHHOTO
MmarepHaa.

[IpoBeneHsl HCCAEAOBAHMS MPOYHOCTU KIIEEBBIX COEIUMHEHHH IO JUIMHE Ha
IIpECCOBaHHbBIE IIUIIBI IPU U3THOE U pacTsbkeHuU (cM. Tabnuily). OTHOCUTENbHAS TPOYHOCTh
paccunTaHa KaK COOTHOILIEHHE MPOYHOCTH LIMIOBOIO COEIMHEHUS M MPOYHOCTH LEIBHON
npesecuHbl. CoenmuHEHHWsT TUMA A UMeNnW UMHY Immna 10 MM, TONIOIMHY MIUMa— 2 MM,
coennuenns tnna b — 20 MM 1 4 MM COOTBETCTBEHHO.

65



Puc. 2. MukpodoTtorpadus nedopMrUpoBaHHON 30HBI APEBECUHBI COCHBI
O[] MPOYILIMHOM 00pa3ua, paauanbHbIil paspes

Pesynbrarel uCnbITAHUN MUTTOBBIX COSAMHEHUN Ha pacTsHKEHUE U U3TH0

Tun Bun IIpenen OTtHOCHTENbHAS IPOYHOCTD
COEIMHEHNS HCIIBITAaHUS npouHoctd, MITa coequnenus, %
A Ha pactsokenue 41,1-53,0 52,3-67,6
b Ha pactshxenue 39,9-43,1 50,8-55,0
A Ha u3ru6 41,9-54,9 69,5-89,7
b Ha n3ru6 40,9-57,9 66,9-94,6

CoenuHeHHsT COOTBETCTBYIOT KjlaccaM NPOYHOCTH MHIIOMarepuanoB no kiacca C30
BKJIIOYUTEIBHO M MOTYT OBITh OTHECEHBI K JOCTaTOYHO BBICOKOMY KJIAcCy MPOYHOCTH
3JIeMEHTOB KOHCTpyKIuii K36.

CraTtuctuyeckas 00paboTKa JaHHBIX MTO3BOJIMIIA YCTAHOBUTH JJISl COSAMHEHUS TUIa A —
OTHOCHTEJIBHYIO TPOYHOCTh Ha pacTsikeHne 59,5 % (c moBepUTEnbHON BEpOSTHOCTBIO 95 %
Jexur B uHTepBane 55,8-63,2 %), wa wusrub— 80,7 % (75,1-86,2 %) (puc. 3); mis
coenuHenus tuna b — coorBerctBenno 53,2 % (52,0-54,5) u 79,8 % (71,9-87,7 %) (puc. 3).
Pe3ynbraThl MCHBITAaHUM KOJIEOTIOTCS B CPAaBHUTENIBHO Y3KOM JHMAma3oHe, YTO TOBOPHUT O
CTaOMIIBHOM KadecTBE KIJIEEBBIX COCIMHEHHMN. boiee BBICOKas MPOYHOCTh Ha PACTSIKEHUE
OTMEYEHAa y COeAMHEHHUs Tuma A (C MEHBUIMMHU pa3MepaMy IIMUIOB). DTO SBIEHUE MOXKET
OBITh OOBSICHEHO MEHBIIUMH pa3Mepamu J1e(HOpMHUPOBAHHOW 30HBI JAPEBECHHBI TOJ THOM
HPOYIIMHBI.

CpenHsisi MPOYHOCTH MPH PACTSHKEHUH MOXKET OBITh C JOCTaTOYHOW JIOCTOBEPHOCTHIO
OXapakTepHU30BaHa CPEIHUM Ul JABYX THUIIOB coequHEHuil 3HaueHueM 56,4 %. Emé Gonee
BBICOKOI'O YPOBHS JOCTUTAET CPeNHAs JUIsl ABYX THIIOB COEAMHEHUN MPOYHOCTH MpPHU U3THOE
80,2 %. MIMeHHO 3TOT MOKa3aTelb MPEUMYIIECTBEHHO HCIIOJIB3YeTCs NpPU OLIEHKE Kiacca
MPOYHOCTH COEIMHEHUI. DTO MOATBEP>KIAAET BO3MOXKHOCTh HMCIIOJIBb30BaHUS COCIMHEHUHM Ha
IIPECCOBAaHHBIE IIUIBI B 3aTOTOBKAX JUIS CTOJSPHO-CTPOUTENBHBIX U IPYTUX WU3JENUN, B TOM
yHuclie M3JeNUi KOHCTPYKIIMOHHOTO Ha3HaueHus. Jlig cpaBHeHMs: 3y0OdaTble LIMIIOBBIE
COCTMHEHHMS Yallle BCEro MOKa3bIBAIOT OTHOCUTEIBHYIO MIPOYHOCTH He BbIme 65—75 % [3].
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Puc. 3. lnarpamMmbl pazmaxa Jjisl JaHHBIX,
CTPYIIMPOBAHHBIX MO THIIAM COEIMHEHUI U BUIAM UCIBITAHUN

KommuiekcHast KBanMMeTpUuecKas OLIEHKAa COEAMHEHUH, Y4YMTHIBAIOLas TpeOOBaHUSA
CTaHJApTOB, MOTpeOUTENe M MPOU3BOAUTENICH, B TOM YHUCIE 3CTETHUECKHE I0Ka3aTellu,
NIOKa3bIBAET BHICOKHUI YPOBEHb Ka4eCTBA COCAMHEHHUI Ha TIPEcCOBaHHbIC MMIbI [12].

[TpuBenEHHBIEC BBILIE 3aKIIOUEHHSI MTOJYUYEHbI [l yKa3aHHBIX Pa3MEpPOB COEAMHEHUH ¢
MOCAJKON C 3a30pOoM, 0OeCTieunBaroIIeli B COOTBETCTBUU C PEKOMEHIAMAMU ISl 3y04aThixX
COEMHEHUH 110 JUIMHE TOJILIUHY KiieeBoro cios 0,1 Mm.

Ha cnenyromem stane paGoThl aBTOpPhI IMPOBEIN MCCIEIOBAHNE BIUSHHS MOCATOK Ha
IIPOYHOCTH KJIEEBBIX COCOUHEHMM Ha INMPSAMOYTOJIbHBIE IIUMBI. BBIABIEHO, YTO B KayeCcTBE
MPEINOYTUTENBHBIX TOCAJOK ISl IPSMOYTOJIbHBIX LIUIIOB MaJbIX TOJIIIMH MOXHO OTMETHUTb
nocaaku HI13/k13 u H13/zal3, nostomy mpeiacTaBisieTcs LEIecCO00pa3HbIM YTOYHUTH
TpeOOBaHUS K MOCaJKaM B PEriIaMEHTUPYIOUIMX JOKYMEHTaX B YacTH PEKOMEHJAIUil 1o
BBIOOpPY MOCAJOK, a TAaKXKe BEJIMYMHE HATATOB C y4y€TOM JMama3oHa pa3MepoB IIMIA I10
TOJIIIMHE.

JanpHeiime uccliegoBaHUs MOTYT ObITh HampaBiIeHbl Ha SKCIEPHUMEHTAbHOE
MOJTBEPXKJIEHUE TONYYEHHBIX TEOPETUYECKMX 3aKOHOMEpHOCTEeW. B 3akitoueHue cTouT
HOJYEPKHYTh, YTO TEXHOJIOTHsI TOPLIOBOTO MPECCOBAHMSI SABISAETCS MEPCIEKTUBHBIM CIIOCOOOM
(GOopMUPOBAaHUS D3JIEMEHTOB IIUIOBBIX COEIWHEHUH, MO3BOJIAIOIIUM JOCTUYL BBICOKOTO
KauecTBa KJIEEHOHN NPOAYKLINU IIPU CHU)KEHHUH 3aTpaTt Ha €€ MPOU3BOACTBO.
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HCCJEIOBAHUE CBOMCTB JPEBECHOI'O KOMITO3UTA
C TIOBABJIEHUEM BEPMUKYJUTA PAZHOU ®PAKIIUA

THE STUDY OF THE PROPERTIES OF WOOD COMPOSITE
WITH ADDITION OF VERMICULITE DIFFERENT FACTIONS

C Kasxcovim 2000M 06beMbl NPOU3BOOCMBA OPEBECHO-CIMPYHCEYHBIX NIUN 803DACMAION.
I'apanmom paseumus KOHKYPEHMOCNOCOOHO020 NPOU3B0OCMBA OPEBECHO-CIMPYIHCEUHBIX NIUM
Ha pblHKe NPOU3BOOCMBA OPEBECHBIX KOMNOZUMOE NOCLYIHCUM YIIYyUULeHUe IKCHILYAMAYUOHHBIX
CBOLICMS, YUMo pacuiupum o001acmu Ux HPUMEHEeHUs 6 MeOeIbHbIX U CMPOUMENbHbIX
KOHCMPYKYUSIX.

B pabome npedcmasnenvi  pe3ynomamvl  IKCNEPUMEHMANbHLIX — UCCIE008AHULL
3asucumocmu  pasmepa Gpakyuu NpupoOHO2O HANOIHUMENSE GePMUKYIUM 8 COoCmage
OpeBeCHO-CMPYAHCEYHBIX NAUM HA UX PUUKO-MeXaHUdecKue C0Cmad.
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Every year the volume of production of chipboards is increasing. For competitiveness in
the market of production of wood composites, improvement of their operational properties
will serve as guarantors of development of production of wood chipboards, which will expand
areas of their application in furniture and construction designs.

The paper presents the results of experimental studies of the dependence of the size of
the fraction of natural filler vermiculite in the composition of particleboards on their physical
and mechanical properties.

B Hacrosmiee  BpemMs  aKkTyalbHOM — 3ajadyed B JepeBooOpadaThIBaroIeit
IPOMBIIIJIEHHOCTH SBJIIETCS CO3[JaHUE HOBBIX JIPEBECHBIX MAaTEpUAJIOB C BBICOKUMU
9KCILTyaTallMOHHBIMU CBOMCTBAMHU.

lpesecnviii  kOoMnozum —  IpEBECHO-CTPY)KE€UHBIE  IIJIUTHI, HW3IOTOBJICHHBIE U3
M3MEIBYCHHON JIPEBECHHBI CO CBA3YIOLIUM, 00JaJal0T HEBBICOKOM BIIArOCTOMKOCTHIO, UTO
OrpaHMYMBAET BO3MOXHOCTH IMPUMEHEHUS MX KAaK KOMIIO3ULIMOHHOIO MaTepualla B yCIOBUSIX
9KCILTyaTalluy MpY MOBBIIIEHHON WM IEPEMEHHOM BIIaYKHOCTU OKPYKaIOLIEH Cpebl.

[Ipy KOHTaKTe IUIMT C BOJAOM KIIEEBbIE CBS3M OCIA0EBAIOT U JPEBECHBIE YACTUILIbI
pacIIeIuIsIFoTes], pa30yxaroT, U TUIMTHI pa3pymatTcs. Jlaxke eciu MiIuThl He Pa3pyLIUIUCh U
JPEBECHBIE YaCTHUIIBl BBICOXJIH, IUIMTHI HE BOCCTAHABJIMBAIOT IEPBOHAYAIBHYIO (OpMYy U
pasMepbl. B cBsizu ¢ 3TuM pa3OyxaHue U CBSI3aHHAs C HUM TOTEPs LEIOCTHOCTU ILTUT B
YCIIOBUSIX arpeCCUBHOM Cpepl IPU IKCIUTyaTalluy,  UMEHHO MEPEMEHHON BIaYKHOCTU WU B
HEMOCPEJICTBEHHOM KOHTAKTE C BOJIOH SIBJISIFOTCS] CEPhE3HBIM HEJIOCTATKOM.

BnarocToiikocTh  IJIMT  XapaKTepU3yeTCs  IOKA3aTeasIMH  BOJOINOIVIOIIEHUS U
pa30yxaHus IUTUT MO TOJIIHUHE.

Psin mpoBeneHHBIX SKCIIEPUMEHTAIBHBIX MCCIEA0BAaHUN IO MOJEPHMU3ALMU JPEBECHO-
CTPY)KEUHBIX IUIUT, a UWMEHHO, C J00aBJICHHEM B COCTaB IUIMT MPHUPOJIHOTO
MaTepuaia (BCIlydeHHOTO BEpPMHUKYJIMTA) IIOKa3ajdl pe3ysbTaTbl, B KOTOPBIX B pasbl
YBEJIMYUIIACH BJIATOCTOMKOCTH IUIUT, IPU STOM MEXaHWYECKHE CBOMCTBA HE CHU3WIUCH, YTO
MOKa3bIBaCT TMEPCIEKTUBBI MAcCIITA0HOCTH HWCIONB30BAaHUA TAaKUX IUTUT B PA3IUYHBIX
o0nacTsix MeOenpbHOM W CTPOMTENBHOM MPOMBIIIJICHHOCTH. B sKkcmepumeHTe B COCTaB
JPEBECHO-CTPYKECUHBIX IUIUT JO0ABIISUIM BCITYUYSHHBIH BEPMUKYIIUT cpeaHen dppakiwn [1].

Llenp uccnenoBaHus — MOJIYYUTh JIPEBECHO-CTPYKEUHbIE TUIUTHI CPEeHEH MIOTHOCTH C
n00aBJIE€HUEM BCIYYEHHOTO BEPMUKYJINTA pa3HOil (pakuuu, U3y4uTh PU3NKO-MEXaHUUECKHE
CBOWCTBA MOJIyYE€HHBIX MOJIEPHU3UPOBAHHBIX JIPEBECHO-CTPY>KEUHBIX IUIUT.

BepMukynut BCIydeHHBI mpeacTaBisieT CcOOOW ChHIMY4YMd 3€pHUCTBIH MaTepuanl
YelIyi4yaToro CTpOeHUs, MOJIy4aeMblil B pe3ynbTaTe 00’KUTra NPUPOAHBIX TMIPATUPOBAHHBIX
CIIIOJI.

OcCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKN BCITYYEHHOTO BEPMUKYIIUTA:

e Temreparypa miasienus — 1 350 °C;

e TeMIieparypa npuMeneHus — ot -260 mo +1 100 °C;

® BIIAYXHOCTH 10 Becy — He Oonee 3 %.

Cornacuo 'OCTy 12865-67 BepMHKYIUT B 3aBUCUIMOCTH OT TUIOTHOCTH TTOJIPA3JICIISIOT
Ha mapku: 100; 150 u 200 [2]. B 3aBrcuMOCTH OT pa3Mepa 3€peH ero JENAT Ha CICTYyIOIINe
dbpaxuu (TpHu cTaHAAPTHBIX pa3Mepa):

o menkuit (0-0,5 mm);

e cpennuii (0,6-5 mm);

e kpynHbIi (610 Mm).

Ha prinke y mpousBoauTeneil cyuiecTByeT 6osee MenKkas rpajalus — Ha 5 pa3IuuHbIX
bpakumii (cM. TabIHILY).
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@paKIMOHHBINA COCTAaB BCITYYEHHOT'O BEPMUKYJIUTA

Hanmenosanue Pa3smep 3epen, mm OOBeMHBII HACBITHOM Bec, KI/M?
BB®-0,5 0,16-0,63 200
BB®-1,0 0,315-1,6 160
BB®-2,0 0,7-3,0 155
BB®-4,0 1,4-5,0 135
BB®-8,0 2,8-10,0 100

Pazmep ¢pakmuii  oka3plBaeT BIMSHHE Ha CBOHCTBA MHHepaia (TUIOTHOCTb,
TEIUIONPOBOAHOCTD U JIp.) U €r0 JajbHellIee IPUMEHEHHUE.

Jlis cpaBHUTENBHOTO aHAM3a B KA4€CTBE KOHTPOJIBHBIX 00Pa3I0B OBLIN CIPECCOBAHBI
JIPEBECHO-CTPY)KEUHbIC IUIMTHI Oe3 Bepmukyiuta (mmmra Ne 1): cpeiHell IUIOTHOCTBIO
650-700 kr/m”, TommmueoN 10-12 MMm.

B mauter Ne 2 Obu1 100aBiieH BEpMUKYIUT KPYMHOH (pakuuu, cpenHeil ¢gpakuuu
(rumater Ne 3) u Menkoit, nbuteBuaHON, Gpakimu (TumThl Ne 4). Jlns obecrieueHuss TOYHOCTH
OJIHOPOJHOCTH Pa3MEpOB YacTUI[ BCIYYEHHOTO BEPMHUKYJIUTA, KaXIblH pasmep ¢pakuuu
MPOCEUBAJIH Yepe3 JTad0opaTopHOE CUTO.

OnHOCIONHBIE IUIMTHI U3TOTOBUIIN IIyTEM TOPSIYEro NpeccoBaHusd. B HUX ncnosb3oBanu
COCHOBYIO CTPYXKY CO CBSI3yIOIIMM Ha OCHOBE KapOaMumo(popMalbIeTHAHBIX CMOJL
V3MeHeHue IIOTHOCTH IUIUT C J00aB/IeHMEM BEPMUKYJIUTA Pa3HbIX (pakLuil MpeacTaBIeHO
Ha pucyHke 1.
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Puc. 1. JluarpamMmma niaoTHOCTH TOJTYYEHHBIX TUTAT
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MexaHnnyeckne CBOMCTBA IIUTHI UCIIBITHIBAJIA HA MPEJIe] MPOUYHOCTH MPU CTATUYECKOM
u3rude; pe3yabTaThl HCIIBITAHUH MTPUBEICHBI HA PUCYHKE 2.

70



14

11,64

- -
I [oa} =41 =] M

Mpegen NPOYHOCTA HA CTATMYECKUIA M3NG,
MIA
o]

Puc. 2. JIlnarpamma MexaHIHYECKAX CBOMCTB ITOTYIEHHBIX TLTUT

Bononornomenue u pazdyxaHue IpoBEPsUIH C MOTPYKEHHEM 00pa3IoB IUIUT B BOJY Ha
24 gaca (cornacuo 'OCTy [3]). [lnuter Ne 4 nocrne 18 yacoB B Boze motepsuiu cBOr HopMy U
pa3Mephl, IO3TOMY JaJbHEHNIIEe X UCIIBITAHUE 3aBEPIINIIN.

Pa30yxaHue mo TOJIIMHE OCTABIIMXCS IIUT MPOM3BOAWIM KaK CpeJHee 3HaYeHHE I10
3aMepaM B 4YeThIpex ToYkax o0pa3noB. OOpabOTKM pe3yabTaTOB BOJIONOIVIOIICHUS U
pa30yxaHus 110 TOJILIMHE IUINT MPEICTaBIEHbl Ha PUCYHKE 3.
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Puc. 3. /InarpamMma mmokazaresneil BIaroCTOMKOCTH IOTYICHHBIX TUTAT

PesynbpTarel uccienoBaHus TO JOOABJICHUIO BCIYUYEHHOTO BEPMHUKYIUTA Pa3HBIX
bpakuil MokaszaaM, 4TO BEPMHUKYIUT CpeiHel (pakiuu yiaydliaeT B pa3bl MOKa3zaTelu
BJIArOCTOMKOCTH JIPEBECHO-CTPYKEUHBIX ILTUT, HE U3MEHSS 3HAUUTEIHHO OCHOBHBIE (PH3UKO-
MeXaHUYEeCKHEe CBOMCTBA IUIMT. BepMHUKyIUT KpynHOW (pakuuu yXyIIIMJI MeXaHUYEeCKUe
CBOICTBa, a MJIUTHl B COCTaBE KOTOPBHIX ObLT BEPMHUKYIUT MENKOW (ppakiuu, HE BbIIAEPKAIU
HCIBITaHUS Ha MOKa3aTeNy BIaroCTONKOCTH.
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BJIMAHUE AHTUIIMPEHOB PA3JTAYHbIX I'PYIIIT
HA IMTPOYHOCTHBIE IOKA3ATEJIN MACCUBHOMU APEBECHUHBI

THE EFFECT OF VARIOUS FLAME RETARDANTS GROUP
STRENGTH CHARACTERISTICS OF MASSIVE WOOD

B cmamuve l’lpu6€0€Hbl pesyiibmanivl uccne0o8anull no UsydyeHue 6JaAUAHUA AHMUNUPEHO6
PA3NMUYUHbBIX cpynn HA NPOYHOCNIHble nokKasameiu maccusHou Opeeecunbz npu ycioeuu
2ny60K020 UX 6HeOpeHUs. 8 MAMeEPUA.

The article presents the results of studies on the effect of fire retardants of different
groups on the strength of solid wood under the condition of their deep introduction into the
material.

/Jlpesecuna — pUPOAHBIA KOHCTPYKIMOHHBIM Marepuall, UCTOPUYECKH 3aHUMAaroLIuil
JUANPYIOIIKE MO3UIUU B cTpouTenbeTBe. [Iupokoe npumeHeHne AepeBIHHBIX KOHCTPYKIUI
B OTOW OTpaciu OOYCJIOBJIIEHO TE€M, YTO JPEBECHHA, OOJajarolias YHUKAJIbHBIMUA (U3HKO-
MEXaHUYECKUMHU TIOKa3aTelsIMU IpH Majod IUIOTHOCTH, SBISETCS OAHMM U3 Haubosee
HSKOHOMUYHBIX U JOCTYITHBIX KOHCTPYKIIMOHHBIX MaTepHaJIOB.

[ToBbiieHNe moXkapHOW Oe30macHOCTH JiepeBsSHHBIX KoHCTpykumi (/JIK) sBnsercs
BaXHEHIIMM acHeKTOM TMpU pELIEHUH BOINpoca LEeNecoo0pasHOCTH PACIIUPEHUs] HX
UCIIOJIb30BaHUs B JaHHOM obnactu. OauH U3 Hanbosee 3¢ (PEeKTUBHBIX METO/I0B 0OeCTIeYeHUs
OTHE3AIIUTHI AEPEBIHHBIX KOHCTPYKLUH — 3TO INIyOOKOE BBEJICHUE AHTUIIMPEHOB B CTPYKTYPY
JPEBECHHBI.

OpnHako Ha CErOJHSIIHUN JIeHb MPUMEHEHUE METO/1a TTYOOKON MPOMUTKH JePEBSIHHBIX
AJIIEMEHTOB HE TOJYYWJIO [IMPOKOrO MPUMEHEHHUS J[UIs OrHE3allUTHOM 00paboTku
JICPEBSHHBIX CTPOUTENBHBIX KOHCTPYKIMH, Kak, Hampumep, Ias OHO3allUThl JIPEBECHHBI.
OpnHOM M3 OCHOBHBIX NPUYUH 3[1€Ch MOKHO Ha3BaTh Pa3BUTHE B IOCIETHUE AECCATUIICTHS
NPAKTUKA TPUMEHEHUS METOJOB IOBEPXHOCTHOW 00pabOTKM U3-3a HEIO0CTaTOYHOM
npopaboTKK HOpMAaTUBHOM 0a3bl. HO HY)KHO OTMETUTH, YTO TEXHOJIOTUHU TTTyOOKOH MPONMUTKU
B MOCIEJHUE JIECATWIETHS HE cTosAnu Ha Mecte. C pa3BUTHEM METOAOB MMITYJIbCHON
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HNPONUTKH BO3HUKAET BO3MOXHOCTh OOECIEYMTh BBICOKHME IOKA3aTeNW 3alllMIIEHHOCTH H
IPOYHOCTU APEBECHHBI TP OTHOCUTEIBHO HEBBICOKUX TEXHOJIOTMYECKUX U HIKOHOMMUYECKUX
3arpatax [1].

AHTHIIMpEeHbl paboTalOT 3a CYET pealu3alliyd B TOW WJIM MHOM CTENEHM CIETyIOLIUX
MEXaHU3MOB MPOSBICHUS OTHE3AIUTHOIO JEHCTBUSA: 1I0/IaBICHUs TOPEHUs B ra30Boi (ase 3a
CUET BBIZCNCHHUS HETOPIOUMX WM (DIEerMaTHU3UPYIOIIUX Ta30B; HM3MEHEHHs MEXaHHW3Ma
TEPMHUYECKOTO PA3JI0KEHHUs] JIPEBECHHBl B CTOPOHY OOpa30BaHUS IPOIYKTOB IIOJIHOI'O
CropaHus; TeIIo(pU3NYECKON 3alUThl 32 cYeT 00pa30BaHUs HaJ MOBEPXHOCTHIO MaTepualia
BCIIyYEHHOT'O CJIOS.

HayuHo-npakTryeckuil HMHTEpeC NPEACTaBIISET H3Y4YEHHE BIMSHMS PA3IMUYHBIX 110
XMMHUYECKOMY COCTaBYy AHTUIIMPEHOB W BEJIMYMHBI MX IOIJIOLICHUS JAPEBECHMHON Ha
IPOYHOCTh APEBECHOT0 MaTepuaa.

B tabnune npuBeneHbl aHTUIIMPEHBI, HCIIOIb3YEMbIE B 9KCIIEPUMEHTAX, H X OCHOBHBIE
XapaKTEepUCTHKHU: COCTaB Ha OCHOBE COJIEH aMMOHMS M MONU(YHKIIMOHAIBHBIX COEAMHEHHUH
(coseBoii pacTBOp), COCTaB Ha OCHOBE AMMOHHMMHBIX COJIEH HUTPUITPUMETUICH(DOCPOHOBOM
KUCIOThl («AMMOGOH-1») U aHTUNHMPEH «HOBOI'O IOKOJEHMS» Ha HaTypaJbHOM OCHOBE,
MOJIyYEHHBIM ITyTEM MOAM(PHUKALMY MOJIUCAXAPUIOB paCTUTENBHOTO chipbsi (MIIC).

OCHOBHBIC XapPaAKTCPUCTHKU aHTUIIUPCHOB, NUCII0JIb3YCMbIX B OKCIICPUMCEHTAX

AHTHINpEH

XapaKTepUCTUKH

ConeBoli cocTaB

«AmmooH-1»

MIIC

O6nacTe NpUMEHEHHUS

IIpennasnayen s
OTHE3aLHTHI ApeBe-
CUHBI U MaTE€pHaJIOB
HA €€ OCHOBE

IIpennasHauen nus
OTHE3aLHTHI ApeBe-
CUHBI U MaTE€pHUaJIOB
Ha €€ OCHOBE

IIpennasHauen nus
OTHE3aLHTHI ApeBe-
CUHBI U MaTE€pHUaJIOB
Ha €€ OCHOBE

Buenrnuii Bug

IIpo3paunas
KUJKOCTh CBETIIO-
KENTOro 1BeTa

IIpo3zpaunas
KUAKOCTh CBETIIO-
KOPHUYHEBOIO IIBETA

I'ycras xugkocTth
KOPUYHEBOTO [BETa

[IpuBec cyxux coneit, % 28,5 44-50 He meree 30
Conepxanue BoJibI , % 71,5 55 70
Konuenrparus 4-45 6,5-7,5 45-12,5
BOJOPOAHBIX HOHOB (pH)

Orxe3amuTHas | rpynma | wu 1 rpymma | rpynima
sdpextuBHOCTH TI0 'OCTyY

53292-2009

ITokazaTenb 6€30MacHOCTH

HeTtokcuuen u nmoxa-

Hetokcuuen u moxa-

Hetokcuuen u moxa-

POB3pBIBOOE30TIACEH | POB3PBIBOOE30MACEH | POB3PHIBOOE30TACEH
Bnusinue Ha 310pOBbE He pazgpaxaromiero | He pasapaxatomero | Pazgpaxatoiero
yeJjioBeKa JIEUCTBHUSA JIEUCTBUSA JEUCTBUSA

B xone skcniepumenToB y 90 00pa3ioB onpenessuiuch MPOYHOCTh HA CXKATHE BIOJb
BosiokoH 1o ['OCTy 16433.10-73, npouHocTs Ha cratnyeckuit u3ru6 nmo 'OCTy 16483.3-84
U IPOYHOCTH MPH CKaJIBIBAaHUU BI0Jb BosiokoH 1o 'OCTy 16483.5-73 [2, 3, 4].

Ha pucynke 1 mnpuBeneHa TWHAMHKAa TPOYHOCTH B 3aBHCHMOCTH OT BEITHMYHHBI
MOTJIOIIEHHUS] JPEBECMHOM TeX WIM HUHBIX AHTUIIMPEHOB, HA PHCYHKE 2 — JIHarpaMMbl
POYHOCTU TPONUTAHHOM apeBecuHbl. Ha ocHOBaHWM aHanM3a MOMYYEHHBIX DPE3YJIbTAaTOB
MOYKHO C/I€JaTh CIICAYIOIINE BIBOIBI:

1. MakcuManbHbIN Mpeaena MPOYHOCTH Ha WM3TMO MpU MCMONBb30BaHUU «AMMOQOHa-1»
HAGMIONAETCS Y 0OPaGOTAHHON JPEBECHHBI NPH TOMNOMEHHH 28,67 KI/M® M COCTaBIseT
86,55 Mira; y COJIeBOro cocTaBa — py moromernn 15,86 kr/m® — 58,14 Mna; y MIIC — nipu
nornommennu 9,43 kr/m® — 55,96 MIla (cm. puc. 1).
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Puc. 2. JlnarpaMMsbl IpeENoB NPOYHOCTH APEBECUHBI

2. HauOonpmmii mpenen MNPOYHOCTH Ha UW3rMO B JAMana3oHe MOIJIOUICHUS Y
«Ammodona-1» — 20-40 kr/m*; y coneBoro npenapara — 10-30 xr/m®; y MIIC — 7-12 kr/m’.

3. MakcumanbHbIi IpeJesl MPOYHOCTH Ha CKaTHe OTMEYaeTcs y COJIEBOIrO Ipernapara
npu noryomenun 80,42 kr/M° 1 cocraBiser 45,69 MITa, a IpU MOIJIOMIEeHnU 26,36 Kr/m° —
42,29 Mlla; y «AmmodoH-1» npu nornomenuun 38,19 kr/m® — 28,5 MIla; y MIIC npu
norsomenny 8,73 kr/m° — 15,8 MITa.

4. B nenom, mpenensl MPOYHOCTH Ha CXKaTHE W CKAJIbIBAHWE 3HAYUTENHHO BBILIE Yy
00pa31oB, MPOMMUTAHHBIX COJICBBIM aHTUIIUPEHOM, a caMblii HU3KHH npu cxxatuu — y MIIC, B
TO BpeMs KaK IPH CKaJIbIBAaHUH — Y «AMMOGDOH-1».

5. MakcumanbeHbIi TIpefed INPOYHOCTH Ha CKalblBAaHME Yy COJIEBOTO COCTaBa
HaOJroaeTcst mpu TorjoumeHuu 62,26 kr/m® u cocrapmser 7,76 Mua; y MIIC — npu
noraomenun 40,28 Kr/MS — 7,5 Mlla, a npu nornomenun 10,83 KT/M° — 6,3 Mlla; y
«AMMo@doHa-1» — npu nornoueHuu 93,25 kr/m® — 3,75 MITa.
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6. Ha ocHOBaHWU BBIIIEU3IIOKEHHOTO MOXHO CJENIaTh BBIBOJI, YTO MO COBOKYITHOCTHU
IIPOYHOCTHBIX IOKa3aTenel onTuMaibHbIM noromenueM g MIIC aBasercs 10 + 2 kr/m’, a
JUISL COJIeBOTO mpemnapaTta u «Ammodona-1» — 3040 Kr/M>, 9TO COOTBETCTBYET TPeOOBaHUIM
['OCTa 30495-2006 «CpenctBa 3ammTHble s JIpeBecuHbl. OOIMe TEeXHUYECKHe
ycaoBus» [5].

7.B cpegHeM mpOYHOCTP Ha W3rHO Yy TPONHUTAHHON JPEBECUHBI JaHHBIMU
AHTUNHPEHAMU HI)KE aHAJIOTMYHOM MPOYHOCTH JIJIsl MAaCCUBHOM JpeBecuHbl. OTKIOHEHHE IS
«Ammoona-1» cocrasnser 35 %; mns coneBoro cocraBa — 41 %; s MIIC — 86 %, uto He
nomyckaercss TOCTom 30495-2006 (10 20 %) (cm. puc. 2).

8. B cpemHeM TIPOYHOCTH, Ha CXAaTHE MPONUTAHHOW JPEBECHHBI TakKe HIKE
AQHAJOTUYHOW TPOYHOCTH JIJII MACCHBHOHM JpeBecuHbl. OTkiIOHEeHWe misi «AmMmodoHa-1»
cocraBisieT 48 %; mns comeBoro cocraBa — 22 %; mns MIIC — 21 %, yto He gomyckaeTcs
["OCTom 30495-2006.
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IKCIHEPUMEHTAJIBHOE HCCJIEJOBAHHUE
BJIMSAHUS PEXXUMOB IIBE3OTEPMUYECKOM OBPABOTKH HA CTEITIEHD
YIINIOTHEHUA 3ATOTOBOK U3 IPEBECHUHbBI COCHBI

EXPERIMENTAL RESEARCH
OF THE EFFECT OF PIEZOTHERMIC TREATMENT MODES
ON THE DEGREE OF DENSIFICATION OF PINE WOOD BLANKS

OO0Hum u3 HauboNee BAJXCHLIX NOKa3amenel, Xapakmepusyrowux pe3yibmam
nbe30mepMuUYecKoll 0opabomku 3a20mMo6oK U3 OpesecuUnsbl, A611emcs CmeneHs YNJI0MHEeHUs.
Llenvio Oannoco uccnedosanus AGNAEMCA YCMAHOGIEHUE 3AGUCUMOCTU MENHCOY CMENeHblO
VIJIOMHEHUSL U PeHCUMAMU Nbe30MEPMUYECKOU 00padomKy 3a20mMoBoK U3 OPesecuHbl COCHbL.
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bracooapss  cmamucmuueckoii  0obpabomke  IKCNEPUMEHMANbHLIX  OAHHLIX  NOJYYEeHd
mamemamudecKa MOOEJZb, noseojAdrowas c BbICOKOU MOYHOCMbIO paccdumsleanisb 6
ucczze()yeMOM ouanaszone 3Ha4eHus qbyﬂm;uu cmenenu  YNnaoOmHeHUusl. Ha ocnosanuu
VCMAHOBNEHHOU  3A8UCUMOCMU  ONpedesienbl  Ola2onpusimuvle  pedcumvl  00pabomxu
3420MmMo60OK.

One of the most important indicators characterizing the result of piezo-thermal
processing of wood blanks is the degree of densification. The purpose of this research is to
establish the influence between the degree of densification and the modes of piezo-thermal
processing of pine wood blanks. Due to the statistical processing of experimental data, a
mathematical model for calculating the degree of densification in the range of values of the
function with high accuracy was obtained. Based on the established dependencies, favorable
processing modes for the workpieces are determined.

[IpeccoBanue MMPOKO NPUMEHSETCS B JIEPEBOOOPAOOTKE MJisi YINPOYHEHHUA U
JICKOPHPOBAHUSI 3aroToBOK W3 npesecuHbl [1, 2]. Ha ocHoBe mpolecca mpeccoBaHUS
JIPEBECHHBI  pa3pabOoTaH MHOTOCTYIEHYATHIM CHOCOO JACKOPATHUBHOM  YIPOUYHSIOMIEH
00pabOTKM 3aroTOBOK, OCHOBAaHHBIH Ha COBOKYIIHOCTU OOXuWra, OpallupoBaHus U
nbe3oTepmMuueckori 00padotku [3]. Ilpu ero mccieq0BaHUU BO3HUKACT HEOOXOIMMOCTH B
YCTQHOBJICHUM 3aBUCUMOCTEH (PM3MKO-MEXaHMUYECKHX CBOICTB 3aroTOBOK OT PEKUMOB
oOpabotku. Ha mepBom srtame 00pabOTKH (IEKOPUPOBAHMHM) HA JIMICBOM MOBEPXHOCTH
3aroTOBOK (DOPMUPYIOT KOHTPACTHYIO pelibe(HYI0 MOBEPXHOCTb. PeXHMbI 1eKOpaTUBHON
00pabOTKM OKAa3bIBAIOT BIIMSHUE TOJBKO HA BHEIIHWA BHJ 3aroTOBOK, IOATOMY HX
noaduparoT HMHAUBUAyadbHO. Ha BTOpoM 3Tame — mbe3oTepMHUYEecKOM 00paboTke —
IPOUCXOIUT H3MEHEHHE (PU3NKO-MEXaHUYECKUX CBOICTB 3aroToBok. Jlius omnpeneneHus
PEKUMOB  IbE30TEPMHUECKON 00pabOTKM, OOECIeUMBAIOIIUX IOBBILIEHUE MPOYHOCTHBIX
CBOICTB, HEOOXOIMMO MPOBEIEHUE IKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUM.

OxHuM w3 HauOojiee BaXKHBIX IIOKa3aTelel, XapakTepU3yOIUX pe3ysbTar
[bE30TEPMUUYECKON 00pabOTKHU, ABJISETCS IUIOTHOCTh 3ar0OTOBOK U3 IpeBecUHbl. biaronaps e
MOYKHO TOJIyYUTh ONOCPEIOBAHHYIO OLIEHKY TBEPJOCTH M M3HOCOCTOMKOCTH MaTrepuaia.
B cBsi3u ¢ 3TUM 1L€NbI0 JIAaHHOTO HCCIEOBAaHUS SBIISETCS YCTaHOBJIEHUE 3aBHCHUMOCTH
U3MEHEHUS IUIOTHOCTH B pe3yJIbTaTe Mbe30TepMUUYECKON 00pabOoTKH.

HpeBecuna, kak maTtepuas, oOjafacT 3HAYUTEIHHOM BApUATUBHOCTHIO CBOWCTB HE
TOJIBKO B IIpE/IeTax OJAHOM IOPOJIbl, HO U B MPEZEIIax CTBOJA, [I0ITOMY OLIEHUBATh N3MEHEHNE
IUIOTHOCTH HaumOojee paluoHaJbHO HE B a0COJIOTHBIX 3HAYEHUSX (Kr/M3), a B
OTHOCHUTEJIbHBIX BEJIMUMHAX (JOJSIX €IUHMIIBI WM MpoleHTax). Tak, A1 OLleHKH U3MEHEHUs
IUIOTHOCTH TIPUHATA OTHOCHUTENbHAs BEIUYMHA — CHIENeHb YHIOMHeHus 7Y, KOTopas
onpezensercss Kak OTHOUIEHHE IIJIOTHOCTH 0OpabOTaHHBIX 3aroTOBOK p, K HayalbHON
IUIOTHOCTH Po:

y= %100 %. )
0

Jnis uccnenoBaHus 3aBUCUMOCTH CTETNIEHH YIUIOTHEHMS 3ar0TOBOK U3 APEBECUHBI COCHBI
OT pEeXHUMOB MbE30TEPMUUECKOH 00pabOTKM TMpOBEAECH JpOOHBIH  JBYXYPOBHEBBII
gersIpexdakTopHblii sxcnepument 247, Bapbupyembie GaKTOPBI — Y201 HAKIOHA 60IOKOH 6
3acomoske 0. (X1), erasxcnocmo W (Xz), cmenenv npeccosanus & (X3) u memnepamypa
mepmuyeckou oopabomku (TO) T (X4). Uccnenyemas 3aBucumasi nepeMeHHast (OTKJIMK) —
cmenenb yniomuenusi y (Y). Pe3yabTaThl 3KCIIepUMEHTA MTPEACTABICHBI B TAOIHIIE.
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Pe3ynbTarel 3xciepuMeHTa

Ne ombiTa DakTopsl Otxiuk Y
X1 o, Tpaj X, W, % Xs g, % Xa (), %
7 + 45 — 7 + 55 + 122
4 + 45 + 17 - 50 + 123
6 - 30 + 17 + 55 + 127
8 + 45 + 17 + 55 — 122
1 — 30 — 7 — 50 + 140
2 — 30 + 17 — 50 - 119
5 — 30 — 7 + 55 — 138
3 + 45 - 7 — 50 — 118

I[To uroram skcnepumenta B nporpamme STATISTICA [4] npoBeseHa craTiucTuuecKast
00paboTKa aHHBIX, MOJYYEHBI CIEIYIOLINE PE3yJbTaThl. Y CTAHOBJIEHA KOPPEISALUSI MEXIY
(bakTopamMu, UX B3aUMOJICHCTBUSAMH M 3aBUCUMON TIepeMeHHO (puc. 1).

Koppenaimm darTopoe 1 nepeMenHerx (1 abmiia sta)
4 neyxypos. daxropal(os)
(1) (2) (3) (4) 1Ha2 |1Ha3d|1Ha4 |2Ha3 |2Had |IHad CreneHs

Yron Haknoua | BnaxHocTs CreneHb Temneparypa YyrnoTHeHUA, Y%
Daxrop npeccoBaHng 1.0
(1)¥roa HakT0HA | 1.00 0.00 0,00 000 00 00 00 00 00 00 -0.64
(2)Bnaxsocts 0.00 1.00 0.00 000 00 00 00 00 00 00 -0.42
(3)Crenens npeccoBarmns 0,00 0.00 1.00 0,00 0.0 0.0 0.0 0.0 0.0 0.0 0,13
(4)Temniepatypa T.0. 0.00 0.00 0.00 1.000 00 00 00 00 00 00 0.23
lual 0.00 0.00 0.00 0.00 1.0 00 00 00 00 -1.0 0.58
lual 0.00 0.00 0.00 0.00 00 1.0, 00 00 -10 00 -0.03
lua4 0.00 0.00 0.00 0000 0.0 00 1.00 -1,00 0.0 0.0 -0.06
2ual 0.00 0.00 0.00 000 0.0 00 -10 1.00 0,0 0.0 0.06
2ua4 0.00 0.00 0.00 000 00 -10 00 00 1.0 0,0 0.03
3uad 0,00 0.00 0,00 0,00 -10 0,0 00 00 00 1.0 -0.58
Crenens yrnotHennd, %o -0.64 -0.42 0,13 0,23 0.6 -00f -01 0.1 0,0 -0.6 1.00

Puc. 1. Koppensius ¢pakTopoB 1 3aBUCUMON TIEpeMEHHON

JlanHble TaONUIBI CBUIETENBLCTBYET O TOM, UYTO MEXAY (DAKTOPOM Y201 HAKIOHA O,
B3aumojieiictBuaMu oW, €T U 3aBUCHUMOI NEPEeMEHHOW cmenenu yniomueHus vy, COTIIACHO
HIKajie JUis TeXHUYECKuX uaMepenuit [5], umeercst cpenusisi koppemsius (0,5-0,7). dakrop
enasxchocmu umeeT ciaboBaryro koppemsuuio  (0,3-0,5). Cmenenv npeccosanus m
memnepamypa TO — cnabyio (0,1-0,3).

HauOonee cunbHOE BO3AEHCTBHE M3 paccMaTpUBaeMbIX (AaKTOPOB HA cCmeneHb
VAJIOMHeHUsi 3arOTOBOK OKAa3bIBAET )20/ HAKIOHA B010KOH 6 3azomoeke. Ero BiusHue
OTPULATENIBHO, TO €CTh IPU €ro YMEHBUICHMM 3HAUYE€HHUE 3aBUCHUMON IEPEMEHHOMN
yBenuuuBaercs. HaumeHnsblnee BiIMSAHME Ha OTKIMK OKas3blBaeT (akTop cmenens
npecco8aHus €.

C uenpio JTOCTOBEPHOCTH CHAENAHHBIX BBIBOJIOB IPOBEIEH AMCIIEPCHOHHBIN aHalu3,
pe3yJbTaThl KOTOPOIrO IpPEACTaBIEHBl HAa pUCYHKE 2. M3 Hero MCKIOUYEHBl HE3HAYMMBbIE
B3aMMOJIeHCTBUS (DaKTOPOB U T€, OMpEJENIEHNE KOTOPBIX MO MPUYKUHE cMelIeHUs 3PPeKToB
HEBO3MOJKHO.

Pe3ynbrarhl AHMCIIEPCHOHHOTO  aHAJM3a  CBHUJAETENBCTBYIOT, 4YTO  HaWOOJBIIYIO
U3MEHYUBOCTh (okomo 41,5 %) 3aBuCHMON TIEpEeMEHHOW cmeneHu YnjiomueHus v,
XapaKTePU3yeMOU Ccmamucmukou s, 0OBiCHSET dbakTop yeon uaxnouna. BzammonencTBue
daktopoB oW oObscuser 33,7 % u3aMeHunBOoCTH mnepeMmeHHoOW v. Jlamee uayT QaxTopbl
enasxchocmu, memnepamypst 1O W cmenenu npeccoganus, KaxAbld U3 KOTOPBIX
xapakrepusyet 17,5; 5,1 u 1,7 % u3MeHYMBOCTHA COOTBETCTBEHHO.
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Jucnepcronneii anamis; [Tpym Crenmens yinotaenna, %o; R-xe =99481
4 neyxypor._ darTopalos); Octatoun 55=1 25

Daxrop SS cc | MS | F p

{1)¥roa maxmomna [200.0000 1) 2000000 1600000 0.006192

(2)BrnasmocTs 84,5000 1 8435000 &7.6000 0.014473

(3)CTenens npeccoBatna 8.0000 1 8.0000 64000 0,127128

(4)Temnepatypa T.0. 24,5000 1) 245000 196000 0,047421

1ual 162.0000 1] 1620000 1296000 0007628

Ombra 2.5000 2 1,2500

Obman S5 481.5000 7

Puc. 2. JlucriepcuoHHBIN aHAIHA3

JluciepCHOHHBIN aHAM3 TOATBEPIKAACT PE3yJIbTaThl KOPPEISIIMOHHOTO aHau3a.
VYposenp 3uHaunmoctd (p) kpurepus Dumiepa (F) mis Bcex (akTopoB, KpoMme cmenemu
npeccosanus €, menblie 0,05.

@dakTOpbl BO3IEHCTBYIOT HAa 3aBHCUMYIO MEPEMEHHYIO JOCTOBEPHO M IPH OSTOM
SIBIISTFOTCS CTATUCTHYECKY 3HAYNMBIMHU.

HecMOTpsi Ha CTAaTHCTUYECKYH0 HE3HAYMMOCTh (DakTopa &, BKIHOYECHHUE €r0 B MOJIEIb
MO3BOJISICT MOBBICUTH KOI(PPUIIUEHT NeTepMHUHAIMU. TakuMm 00pa3oM, MoJydeHa MOCIb B
KOJIMPOBaHHOM BUJIC:

y = 126,25 — 5X; — 3,25X, + X3 + 1,75X, + 4,5X1X>, @)
U B HaTypaJIbHBIX 3HAYCHHUAX (PAKTOPOB:

y=172,8 - 2,1067a — 5,15W + 0,4¢ + 0,1167T + 0,12aW. (3)

Kosddurment nerepmunammn R? = 0,99, 94T0 TOBOPUT O TOM, UTO IOCTPOCHHAS MOJIETb
C BBICOKOM CTEIIEHBIO TOYHOCTH OITMCHIBAET B3aMMOCBSI3H MCKOY q)aKTOpaMI/I M 3aBUCUMOH
[IEPEMEHHOM.

[Io mony4eHHOMY YpaBHEHMIO PErpeccHH OIpeleieHbl MpeICKa3aHHble 3HA4YEHUS
3aBUCHUMOI IEPEMEHHOMN cmenexu yniomHeHus Y U 0cTaTkoB (puc. 3).

Habmropaemele, mpenckasaHHels sHaYeHHA M 0CcTaTeH (1 abmiia. sta)
4 neyxypoe. faxropalor); OcTatoun.55=125

Habmor, 3l Crenens vommoTeennd, %o

[T Habmrogae | Ilpence | OcTaten

1 | 1210000_ 122.7500 -0,750000

2 1230000 1232500 -0.250000

3 1270000 1262500 0750000

4 1220000 1217500 0250000

5 1400000 1397500 0.250000

6 1200000 1207500 -0.750000

7 138,0000 1382500 -0.250000

8 118,0000 1172500 0750000

Puc. 3. IlpenckasanHbie 3HaUYCHUS 3aBUCUMOM MMEPEMEHHOM U OCTaTKU
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JloBepuTenbHas BEPOSATHOCTH MOJEH [5], ollcHeHHas Oiarojapsi aHalM3y OCTATKOB,
cocraBuna D = 99,3 %, uro Hapsamy ¢ kodpPUIHEHTOM JeTepMUHAINH R? MOITBEPKIAET
BBICOKYIO JJOCTOBEPHOCTH MOJIEJIH.

JlJis OLICHKH HOPMAJIbHOCTH PacIpeesieHUs] OCTAaTKOB [6] MOCTPOEH HOPMabHBIN
BEPOSTHOCTHBIN IpaduK, IPEACTABICHHBIN HA PUCYHKE 4.

HopuaneHEIH BepogTHOCTHEIH TpadHK; HexomHEe OCTATEH
4 geyxypoe. daxtopa(os); OcTarous.SS=1_25
311 Crenens yIIOTHeHHE, %

3,0 : : : : : . . . .
3.5 | ]
, 99
s il 95
T 15} i
) 7 ]
510} e
2 j
& o5l — 75
g 2
z e 55
= 00t} o
5 e 35
m 051 e IE
Lib]
Q ,{f“f'
I 1.15
g —
B 1S5 1
5 05
S 20}
25} 1.01
3.0 : : : : : : : : :

10 -08 06 04 -02 00 02 04 06 08 10

OcCTaToK
Puc. 4. HopmaitbHBIi BEpOSATHOCTHBIN Tpad)K OCTaTKOB

Ha nannom rpaduke mo ocu abcuuce OTI0KEeHb HAOI01aeMble 3HAUEHUsI OCTAaTKOB, a
0 OCH OpAMHAT — OXKHMJAeMble 3HAUEHHUS OCTATKOB, YIOPSJIOYEHHBbIE MO BO3PACTAHHUIO,
COOTBETCTBYIOILIME HOPMaJIbHOMY paclipeneieHuto. Bce 3HaueHHs OCTaTKOB (TOYKH)
VKJIQJIBIBAIOTCS HA TIPSIMYIO 03KHJIa€MbIX HOPMaJIbHBIX 3HAYEHUI, YTO TOBOPUT O HOPMaJIHLHOM
pacrpeiesIieHuu ocTaTKoB [6].

Kapra [Ilapero-adpdexkroB (puc. 5) mNO3BONSIET PpPaHKHUPOBATH paccMaTpUBAaEMble
(daxTopsl B MOPSAKE MX 3HAYMMOCTH. BepTukanbHas THHUA, KOTopas nmpeacrapiser Ha 95 %
JIOBEPUTENIBbHYIO BEPOSTHOCTb, YKa3bIBACT, KaKUM JOJDKEH ObITh MHUHMMAIbHBIA S QEKT,
4TOOBI OH OBUI CTATUCTUYECKU 3HAYHM.

MosxHO Tpeamnonarath, 4To GaKkToOp cmeneHu npecco8aHus OKa3ajics CTaTUCTUYECKH He
3HAYUM 10 MIPUYMHE BEIOPaHHOMN JOCTATOYHO y3KO o0siacTu ornpeaeneHus. [{ist ycTaHOBIeHUS
0ojiee TOYHOTO BIIMSHUSL CMeENeHUu Nnpeccosanus HA CcmeneHb YHIOMHEHUs 3aroTOBOK
HEO0OXOUMBI JIOTIOJIHUTENbHBIE SKCIIEPUMEHTAIbHbIE UCCIIeI0BAHUS.

Jl1s 1OCTM>KEHNS MOBBIIIEHHON TBEPIOCTH M U3HOCOCTOMKOCTHU JI€TaJIEN U3 JPEBECUHBI
HeoOXoauMo obecrieuuBaTh 00Jiee BBICOKYIO CcmieneHb YNIOmHeHUs 3aroTOBOK B IpOLEcce
nbe3oTepMuyeckoil  oOpabotku. braromaps rpadukaM MOZOrHaHHOW — MOBEPXHOCTH,
MPEJICTABICHHBIX HAa pPHCYHKE 6, MOXXHO BBIIBUTH O0JIacTH ompeneneHus (akTopoB B
UCCJIEyEMOM JIMaIla30He, B KOTOPBIX 3aBUCUMasl IEpEMEHHAS CHeneHb YNI0mMHeHUs BISAETCS
MaKCHMAaJIbHOM.
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Kapta ITapeto cTaH1apTH30EAHHEX ddekToR; ITepemen - CTeneHb YITOTHeHRT, %5
4 apyxypos. daktopalor); Ocratoum 88=1_25
3I1 CreneHs yILIOTHeHHT, %

(1)¥Tox HaknoHa | -12.64
1ga? - 11 3842
(2)BaasxHOCTE | -§.22192
(4)Texmepatypa T.0. 4 427189
(3)CTemeHD IpecCOBAHMT 2.529820
. p.zjos . . . .

Puc. 5. Kapra Ilapero-3ddexron

4 aByxypos. ¢axtopa(o); Octaroun.SS=1.25

TTonornannas nosepxHocTh; [Tepemen.: CTeners yIoTHeRHd, % [ToxorHaHHas NoBepxHOCTH; [TepeMeH.: CTeNeHb YILIOTHeHu, %
3IT CreneHb YII0THeHHA, %

4 aByxypos. paxropa(os); Ocraroyn.$S=1,25
3I1 CteneHs YIUIOTHeHHA, %

145
2 140
g
g 135
G
- 30
g 0
% 125 g
[ Y
E 120 :’
e 115 g
6 %
8 g
Z
= 10 ?
g ;
% > 140
W <139
28
18 a4 a2 40 3836 a4 0202 5 : g;
aA A2 40 - 2
A AkIond
Vo W <124
B <119

a

Puc. 6. [logoraanHble MOBEPXHOCTH CTENEHU YINIOTHEHHS IPU (PUKCUPOBAHHBIX 3HAYCHHSAX:
a—e=525%,T=165°C;6-W=12%, T =165 °C

CormacHo rpadukam, Hanboyiee BBICOKON CTETNEHU YIJIOTHEHHUS 3arOTOBOK MOYKHO

JIOCTHYB TYTEM MM0J00pa MUCXOAHOTO ChIPhS ¢ MUHUMAJIbHBIM YIJIOM HAKJIOHA BOJIOKOH M UX
00paboTkoit mpu BiaxkHoct 6—10 %.

Takum 06pa30M, B XOJI¢ CTaTUCTHYECKOM O6pa6OTKI/I OKCIICPUMCHTAJILHBIX NAHHBIX I10
OMPECACIICHUIO CcmeneHu ynjiomreHus ToJIyd€Ha MaTeéMaTHdeCKad MOACIIb C OJHUM IMapHBIM
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B3auMoOJIeiicTBHeM ()aKTOPOB, TMO3BOJISIONIAS C JOCTATOYHOW CTENEHBIO TOYHOCTH
MpE/CKa3blBaTh 3HAUYCHUs (YHKIMH KaK B pacCMaTPUBACMBIX JHANa3oHaX H3MEHCHHUS
(GakTOpOB, TaK U B HEKOTOPHIX 00NacTiIX 3a MX mpeaesaMu (KodQ(PHUIMEHT aeTepMUHALNHA
mozem R? = 0,99, noBepuTenbHas BeposTHocTh D = 99,3 %).

BBhIsIBIIEHBI CTAaTHCTUYECKH 3HAUYUMBIE (DAKTOPBI: Y201 HAKIOHA BOJIOKOH 6 3A20mOosKe (.,
enascnocms W, memnepamypa TO (T), a Takxke napHoe B3aumojeiictsue aW. B pesynbrare
aHaJIM3a TIOJTYYCHHOW 3aBUCUMOCTH ONPECICHBI OJaronpusTHhIC i 00padOTKU 3ar0TOBOK
PEKHUMBI, HATPUMEP, YTOJI HAKJIOHA BOJIOKOH B 3aroToBKe o — HE Oosee 30 rpal., BIaXHOCTh
W — ne 6onee 10 %, crenenp npeccoBanus € — He meHee 50 %, remneparypa 70 — 180 °C.
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®AKTOPBI, BIIUAIOIIUE HA PABOTY
JIECOOBPABATBIBAIOIIINX CTAHKOB
ITPU PACKPOE KPYTJIBIX IECOMATEPHAJIOB HA TIMWJIOITPOAYKIUIO

FACTORS AFFECTING THE WORKING OF WOOD-WORKING MACHINES
IN LONG-TERM ROUNDWOOD

Hana xknaccugurayus gpaxmopos, nusiowux Ha 6pemenHvle napamempsbl pacnulo8KU
Jecomamepuanos Ha Jlecoobpabamuiéarouux CMAaHKAX. Hameuenwvi nymu
IKCNEPUMEHMANILHO20 YUEMA IUAHUSL DMUX PaKmopos Ha npoyecc.

81


http://statsoft.ru/home/textbook/
mailto:victor.82@mail.ru

The article presents the classification of factors affecting the timing of sawing timber on
forest processing machines, and also shows how to take experimental account of the influence
of these factors.

JUINTENbHOCTh PACIUIOBKUA KpPYIJIBIX JIECOMAaTEpUAOB Ha JiecooOpadaThIBaIOIIMX
CTaHKax SBJISIETCS OCHOBHBIM 3JIEMEHTOM (COCTaBISIONICH) (OPMYIBI 1O OIpPENEICHUI0
IIPOU3BOJUTEIIBHOCTH. Teopusi MPOU3BOIUTENBHOCTH MAllMH W MEXaHW3MOB 3apOJWIach B
Havane 30-x rogoB B MammHOcTpoeHuH, a B 1932 r. B MBTY um. baymana yxe Obuia
BBEJICHA COOTBETCTBYIOLIAs AUCLIUAILIMHA.

['maBHOM 1ENbI0 TEOPUM NPOU3ZBOJUTEIBHOCTU SIBIISIETCS BBISBICEHUE U aHAIU3
3aKOHOMEPHOCTEM TEXHHYECKOIO0 Iporpecca, B IEPBYIO O4YEpelb — 3aKOHOMEPHOCTEH
pa3BUTHS CTAaHKOB, aBTOMAaTOB, aBTOMAaTHUYECKUX JINHUM, BBISABICHUE NPUYMHHBIX CBSI3EU U
3aBHCHUMOCTEH, KOJTMYECTBEHHOE UX OIUCAHUE.

[TosBnsIOTCSL aHANOTWYHBIE pa3pabOTKH MO TEOPUHM IMPOU3BOAMTEIBHOCTH B JIECHOU
OTpaciiy, y TOPHAKOB, B PaAHONICKTPOHUKE U aBTOMATHUKE, B CEJILCKOM XO35MCTBE, B IPYTUX
OTpaciIsX.

Teopuss NpOU3BOAMTENBHOCTM MAIIMH M MEXAaHU3MOB JUId BCEX OTpacieu
IPOMBIIIIEHHOCTH W CEJNbCKOTO  XO3SIMCTBA  NPUMEHSETCS MNpU  IPOEKTUPOBAHUM,
IUIAHUPOBAaHUM M YIPABICHUU KaK OTAEIbHBIMU MallMHAMM M MEXaHU3MAaMH, TaK H
TEXHOJOTMYECKMMH IOTOKaMM, I10JIyaBTOMAaTUYECKUMU M aBTOMAaTHYECKUMH JIMHUSMH,
rMOKMMU IPOU3BOJCTBEHHBIMU M aBTOMAaTU3UPOBAHHBIMH CUCTEMAaMHU.

Teopuss NpoU3BOAUTEIBHOCTH MalllMH M MEXAaHU3MOB YYMTHIBAET BEPOSTHOCTHBIN
XapakTep M3y4aeMbIX SIBICHUH, paccMaTpUBaeT OOBEKT HCCIEJAO0BAaHUM C MO3ULMNA TEOpHH
CJIOKHBIX CHCTEM, MCIOJb3YEeT AaHAJUTHUUYECKUE U UMUTALMOHHBIE METO/Ibl, MATEMaTUUYECKHM
anmapar MccieloBaHUs Onepanuil, GakTOPHbIM U PerpecCUOHHBIN aHAIN3, T. €. IPAKTUYECKU
BECh apCEHal MAaTEMaTHKU.

Teopus Mpou3BOAUTEILHOCTH MAIIMH U MeXaHu3MoB npucyrcrsyer B CAIIP, ACY TII,
ACY 1II u ppyrux cucremax, Yy4YUTHIBA€T KadyeCTBO, HAJEKHOCTb, AIKOHOMUYECKUE
IIOKa3aTeIH.

O0630p HayuyHO-TEXHHUYECKOW HHpoOpMauu o ¢akTopax, BIMUSIONMX HA BPEMEHHBIE
napaMeTpsl pPacHWIOBKM JIECOMAaTEpHUaJOB Ha CTaHKaX, T.€. Ha IMPOU3BOAMTEIBHOCTb,
OCMBICJICHHE MTOJIyYEHHBIX MaTepUaOB MO3BOJIUIIO KJIACCU(PUIUPOBATE 3T (DaKTOPBHI.

Ha pucynkax 1 u 2 mpuBeaeHbl pe3ynbTaThl 3Toi Kiaccudukanuu. Ha pucynke 1
MpEJICTaBICHbl OCHOBHBIE (hPaKTOPBI, BIUSAIOIINE HA MTPOLIECC PACTIMIIOBKHU JIECOMAaTEPHUAIOB Ha
aecoobpabateiBaromux craHkax. K rpymmne ¢akropoB «ChIpbE€» MOXKHO OTHECTH IHAMETP
(TONMIIMHY) KpPYTJBIX JIECOMAaTEpUANIOB, JJIUHY, MOPONY, 3aKOMEIMCTOCTh, KpUBU3HY, COeT,
THWIb, CYYKH, TpPEIIMHbI, MEXaHWYECKHUE TOBPEXKJEHHUS, BIAXHOCTh M TEMIEpPaTypy
JPEBECHHBI.

B rpynne d¢akropoB «lIpoaykuus» OCHOBHBIMH OyayT pa3Mepbl BbIIMJINBAEMON
OWIONPOAYKIMK, €€ IIepoXOBaTOCTh M TOYHOCTh pacluioBkKH. ['pynma ¢dakTtopos
«O0opynoBaHue (CTaHKK M OKOJIOCTAHOYHOE OOOpYJOBAaHME)» BKIIOYAET MapaMeTpbl
nuTarenei (AJTMHBI TPAHCHOPTEPOB, EMKOCTHU MUTATeNeH), mapaMeTpbl CTaHKOB (CKOPOCTH
pabouMx U TATOBBIX OPraHOB, MOIIIHOCTH AJIEKTPOJIBUTATeNIe! U T. [.), CTEIIEHb MEXaHU3aluu
¥ aBTOMATH3al[UH TEXHOJIOTUYECKUX OIepannii, Hale)KHOCTh 00opynoBanus [1, 2].

B rpynny ¢akxtopoB «MHCTpYyMEHT» MOXKHO BKIJIIOUHUTH THUIl PEXYILErO OpraHa M €ro
TOJIIMHY, TapaMeTpbl 3yObeB M MX IIar, KadyecTBO U CIOCOO MOATOTOBKH 3yObeB (pa3Boj,
IUTIOIIICHKE), MaTeprall 3yOneB U Tenma s [1, 3].

I'pynna ¢akropoB «CTaHOUHMK» IOKa3aHa Ha pPHCYHKE 2 ¥  BKJIIOYaeT
ncuxo(u3nyecKkue, CaHUTapHO-TUTMEHUYECKUE, COLMaIbHble, YIKOHOMUYECKHE M TEXHUKO-
opranuzaionHsie (akropsl. bonee moapoOHO 00 3THX (hakTOpax MOXKHO y3HATh M3 padoT
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E.H. lllepmana, P.I1. MuyckoBo#i, JI.®. HukynmuHa n «COOpHHKAa HOPMAaTUBHO-TEXHUYECKUX
JOKYMEHTOB II0 OLIEHKE YpOBHs KaudecTBa mpoxaykuuu». M.:. BHUUC, HznarenbctBo
crangaptos, 1975.93 ¢. [4-T].

OcHosnble thakmopbl. énusiowiue Ha PeMenHble NAPAMempbl DACHULOEKU 1eCOMAMEDUALO8

1. Coipe 4. Uncmpymenm
— PasmepHbie - Twum pexxymero oprana
— KauecTBennrie — Tonmuna

[TapameTpsl 3yObeB U UX 11T
2. I'omosas npooyxkyus

KauectBo 1 crmoco6

N Pasmepnbre HOJrOTOBKM 3yObeB (pasBoj,

ILIIOIIICHIE)

L KauecTBennnie

|| Marepuan 3y0beB

3. Obopyoosanue

5. Cmanounux

- ITapaMeTpsl 000PYIOBAHUS

T ITcuxodusnyeckue

ITapameTrpnl nuTaTenei

CaHHUTapHO-TUTHEHUYECKHE
CreneHp MEXaHHU3AIUN U

aBTOMAaTHU3ALIUHT
TEXHOJIOTHYECKUX OTepalnii — ConmanabHbie
Hanexunocts 000pynoBaHus — DKOHOMHUYECKHUE

__| TexHUKO-OpraHU3aIlMOHHbIE

Puc. 1. OcHoBHbIE (paKkTOPHI, BIUSIOIINE HA BpEMEHHBIE TapaMeTPhl PACITMIIOBKH
JIECOMATEpUAJIOB

Jlns mpakTU4ecKuX Lened 3TOT nepeyeHb (aKTOpOB MOJUICKUT CykeHHio. B Teopum
IUTAHUPOBAHMS DKCIEPUMEHTa PEKOMEHIYETCs YYMTHIBaTh B MAaT€MaTH4YECKMX MOJECIAX HE
oosee 68 dakTopoB. [Ipu Gompiiem ymciie (GaxkTOpoB 3HAYUTEIHHO BO3pPACTAET BpeMs Ha
CO3J1aHHE MATEMATUYECKUX MOJEJIEH M BpEMsS Ha NPOBEIACHHE MAIIMHHBIX DKCIEPUMEHTOB.
Bribop nHambonee 3HaYUMBIX (PAKTOPOB BO3MOXKEH NP MPOBEJIECHUU COIMOJIOTHYECKOTO
JKCIEpUMEHTa (METOJ] PAHTOBOM KOPPENALMH) W OTCEMBAIOLIMX OSKCIIEPHUMEHTOB MpHU
UMUTAIIIOHHOM MOJIEIMPOBAHUU.

B mnacrosimee Bpems K BBIOOpY IMapaMeTpoB IPOLIECCOB PACKpOs JiecOMaTepHajoB
MNOAXOMAT C€ TOYKM 3PEHUS ONTUMHU3alUuU. 3aJauyd ONTHUMH3ALUU TEXHOJIOTMYECKUX
IIPOLIECCOB PACCMAaTPUBAIOTCA KaK 33aJa4d MaTeMaTH4YECKOI0 TPOrPaMMUPOBAHMUSL, COCTOSIINE
U3 LeneBblX (YHKIUN U psna orpaHuueHuil. llenmeBble (QyHKIMHM OTpakaloT KPUTEPUU
ONTUMH3AIMHU MO0 C€OECTOMMOCTH ONEPAIIMH WM IO TPOU3BOIUTENHLHOCTH 000pYI0BAHHUS.

83



5.1. Hcuxoghusuonocuueckue

5.1.2. Ilcuxomorndeckue

U1EWel HoHauLedono Wa19Q

nHowodda AMHNIS @ nunewdopHu

noWoedIdLegedOoH W19

I9INLOND

HOHRAMIIN-OHIdOH OMHEOLD0))

godolesurreHe

0JOHAIRLIUdE U 0I1090XAID

HepBHas (ncuxudeckas) Harpy3Ka

(HampsHKEHHOCTb, YTOMJIEHHE)

BUIBad U HUHOXUET
x1990rAdL a100doMo semwakgad ],

BI90L0JIITO1I
EBMOOhUIOIOXHUI] |

19100ed KMHOHIrOII9E
9LOOHROL KBWOAQad ],

(19HOWO SIIHOM U
OIlBhEH €
H1O0HQO0J01d0L0gkd
9Ho90dA WIIHIIrBRRH)
9LOOHHIN))

nuntredonioodxun
9LOOHHOIIOUROIOHA

nunedollo HOHHRY
BH 19100kd XB1)

QUHEOLJ0D 9OHII'BHOUIDHAD

5.1.1. ®u3nonornueckue

BINIHIT 90LHINIICE
EWHOHIIOIII99 9LOOHHOLOHOJA

suHedgosedgQ

redeed

EUHEXI9Y BTALMIIINE U BLOLOBE

BUHAI(deY OJOHIIrendarde 9HI90d £

HHUHIMERAN00 XITHhAIdd) BLOLORE

NII9IN 9LO0HIUIIER BRIOOhUIOIONq

du3uyeckas TIKECTD

oroged udu erraL yoroen
VUHXUET 9LO0HHOLOHOA

BE010I Ol
KeMOORUEUD

19100ed XeLo

B UnmoQ
u o
uutnedsnioodxun 1
UUHOHIrOI9d Ul UUHOXMEY | |
sudordoedl ‘eeoll BEROORJ ] Loedeog

Puc. 2 (rauano). I'pynna daktopoB «CTaHOUHHK»
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€

5.2. Canumapno-eueuenuyeckue (npousso0CmeeHHasi 06CMano8Ka)

|
v v v v \’

é

TeMmnepaTypa OKpyKarolero

BO31yXxa

BnaxunocTh
3arpsi3HeHHE BO3/yXa
OCBEIIICHHOCTh
[Ipou3BoACTBEHHBIN LTYM
Bubparus

dopma U OKpacKa OKPYKArOIUX

peaMeTOB

5.3. Coyuanvhovie

OTHoLeHNE K TPYLYy U YPOBEHb COPEBHOBAHUS

IIcuxomorudeckass 00OCTaHOBKA B MMPpOU3BOJCTBECHHOM

KOJIJICKTHUBE U CEMBC

Ob6pazoBanue

CeMeliHOE TTOJIOKEHUE

5.4. Dxonomuueckue

Cucrema oruiaTsl TpyAa

Buasl ctumynupoBaHus

Puc. 2 (npodonsicenue). I'pynma dpaxtopoB «CTaHOTHUK)
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5.5. Texnuxo-opeanuszayuonuvie

PurMudnOCTH OpoOn3BOJACTBA NPOAYKIINH
B TCXHOJIOTUYCCKOM ITIOTOKE

TexHnka 6€30I1aCHOCTH

PCFHaMeHTI/IpyeMHC NEPEPHIBBI U IIPOMU3BOACTBEHHASA THMHACTUKA

HOT na pabouem mecte

[ToaroroBka KagpoB

Puc. 2 (oxonuanue). I'pynna pakropoB «CTaHOYHUK

3a1aud ONTUMU3ALMU CBOJAATCA K HAXOXKICHUIO ONTHUMAJIBHBIX 3HAYEHHM HMCKOMBIX
HNEpEeMEHHbIX, IpHU KOTOpPBIX ILesneBas (QyHKIUS JOCTUraeT MAaKCHUMAalbHOTO WU
MUHHMAaJIbHOTO 3HaueHHs. LleneBble (QyHKIMM MpOLECCOB, Kak IPaBHIO, MOJIYYalOT Ha
OCHOBaHMU TEOPETUYECKUX Mpennocbulok. [Ipu BbIBOJE OrpaHMYEHHH IMPOLECCOB
UCIOJIb3YIOT PE3YJIbTaThl KAK TEOPETUUECKUX, TAK U SKCIIEPUMEHTAIbHBIX UCCIIEA0BAHUM.

OrpaHuyeHus MaTeMaTHYECKUX MOJEIeH IpOoLEeccoB MeXaHHMYecKol o00paboTku
JIPEBECUHBI KJIACCU(UIMPYIOT 0 TpeM rpymmnam [1].

1. KoHCTpyKTHBHO-TEXHOIOTMYECKHE OTPAHUYEHUS:

1.1. TTo MomHOCTH MPUBOJIA TIABHOTO JABUKEHUS (MPU PE3aHUU — MPUBOJA MEXaHU3MA
pe3aHus).

1.2. Ilo mMouiHOCTH MpHBOAA BCIIOMOTATENIBHOTO ABMXKEHUS (IPU pe3aHUM — IMPUBOJA
MeXaHU3Ma MoAaun).

1.3. Ilo npo4HOCTH y3710B 000PYIOBaHMUS.

1.4. TTo ycTOMYMBOCTH HHCTPYMEHTA.

1.5. ITo ycnoBusM 3amoaHEHUs a3yX UHCTPYMEHTA CTPYKKOM.

1.6. Ilo nomycTUMBIM YCIIOBUSM 3aKpEIJIEHHS] HHCTPYMEHTA U ITOa4y 3arOTOBOK.

1.7. Tlo nauOosbpliell CKOPOCTH pe3aHus, JOMYCTUMOW KHHEMAaTHMKOW CTaHKa U
PEXYILIMMH BO3MOKHOCTSIMU MHCTPYMEHTA.

1.8. 1o HanMeHbIIeH CKOPOCTH pe3aHus, TOMYCTUMON KUHEMAaTUKON CTaHKa.

1.9. I1o HauGomnpIIIel CKOPOCTH MOJAYH, AOMYCTUMON KHHEMATHKOM CTaHKA.

1.10. I1o HauMeHbIIeH CKOPOCTH TOAAYH, JOMTYCTUMON KHHEMAaTUKOM CTaHKa.

1.11. TTo HanGonbLIeH qOMycTUMON TTTyOMHE pe3aHus.

1.12. Tlo HanMeHbIIIeH TEXHOJIOTHYECKH IPUEMIIEMON TITyOuHE pe3aHusl.

2. KayecTBeHHBIE OIpAHUYECHHUS:

2.1. ITo mepoxoBaTocTd 06pabOTaHHOM MOBEPXHOCTH.

2.1.1. Ilo HepOBHOCTH pa3pyIlIECHHUS.

2.1.2. Ilo MIIMCTOCTH ¥ BOPCUCTOCTH.

2.2. Tlo TouHocTH 0OPaOOTKHU.

2.2.1. I1o TouHOCTH pa3MepooOpazOBaHHMS.

2.2.2. Ilo mpo0JIbHOM BOTHUCTOCTH (KPUBU3HE).

2.2.3. Ilo nmonepeuHoO BOIHUCTOCTH (TIOKOPOOIEHHOCTH).
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2.3. 1o HarpeBy 00pabaThIBa€MO MMOBEPXHOCTH.

3. TexHUKO-?KOHOMUYECKHE OTPAHUICHUSI:

3.1. Tlo 3amaHHOW TPOW3BOIUTEIBLHOCTH OOOpPYIOBaHUS WJIM PUTMY pabOThI
ABTOMATUYECKOW U IOTOYHOW JIMHUH.

3.2. Ilo pacxomy 00pabaThIBalOIIEr0 HHCTPYMEHTA.

3.3. Ilo 06beMy 3arOTOBOK B IIApTHUH.

3.4. Tlo BpeMeHW pabOThI MHCTPYMEHTa, T.€. MO BPEMEHH Ha TEXHOJOTUYCCKHE
omnepaunry 3a Nepruos CTOMKOCTH.

JlIs TIOCTpOCHHUsT MaTeMaTHYeCKOW MOZETH JIH00O0ro TEXHOJIOTHYECKOro Ipolecca
IpeXxe BCEro HeoOXoauMo ommcaTh ero. llenn MaTeMaTHdyeckoro OIMMCaHMS IPOLECCOB
MEXaHUYECKOW O00pabOTKH JIECOMAaTEPUAIIOB COCTOMT B  BBIPOKCHUHM BEIUYHH Yy,
XapaKTePU3YIOMIMX TOT WM WHOW TpoIecc, B BHUAC (DYHKIMOHAIBHBIX 3aBHCUMOCTEH OT
Pa3IMYHBIX MEPEMEHHBIX (DaKTOPOB Xj, ACHCTBYIOIIUX B ATOM Ipolecce. DTH 3aBUCHMOCTH
JUTSL PsiJia TIPOLIECCOB MEXaHUYECKOM 00pabOTKH JpeBeCHHbI caeayromue [1]:

1. Cunossle:

1.1. ITo ycumusam pesanus F, u mogaun Fy, 1. e. Fp = f(Xi) u Fn = f(Xi).

1.2. Tlo momHocTH pe3aHus Pp; M MOIHOCTH NONAYH Py, T.€. Pue; =f(Xi) u
Pnod = f(Xi).

2. KauecTBeHHBIE:

2.1. Tlo HepoBHOCTSIM pa3pylieHHsT OO0pa0OTaHHBIX IOBEPXHOCTEH JeTanei, T. e.
Rz max = f(xi)-

2.2. 1o MIIMCTOCTH ¥ BOPCUCTOCTH 00paboTaHHbIX noBepxHocTeir W = f(X;).

2.3. ITo TouHOCTH pazmepoobpa3zoBanmii oO6pabdarbiBaeMbIx aeraneii & = f(x;).

2.4. ITo mpo0IbHOM BOJHUCTOCTH (KpUBH3HE) 00padaTsiBaeMbIx aetaineit o, = f(X;).

2.5. Tlo momepevyHo# BOJTHUCTOCTH (TIOKOPOOJICHHOCTH) MOBEPXHOCTH AeTanu ¢ = f(X;).

3. TeXHUKO-?)KOHOMHYECKHE:

3.1. TTo cebecronmoctu obpabotku C = f(X;).

3.2. Tlo mpousBoauTensHOCTH 00padoTku /7 = f(X;).

K xapakrepucTtuke psja MpOLECCOB MOXHO OTHECTH pPabOTOCIIOCOOHOCTh WH-
CTPYMEHTOB 10 3amnoHeHuto eMkocTr Bragua A = f(Xj) u ycroiiunBocts B = (X;).

DKCTHepUMEHTAIBHBIM HCCIEI0BAaHUSAM yJesieTcsl Ooliblliee BHUMAHHUE MPH H3Y4YEHUU
TEXHOJIOTHYECKUX TMpoIeccoB. VcciemoBaHus TMPOBOAATCS YacTO ISl OTNpEACTICHHS
HAUBBITOTHEUIITNX YCIOBUHN TEXHOJIOTUYECKUX MPOIIECCOB, ONTUMAIBHBIX PEKUMOB paOOTHI U
napaMeTpoB MAIllUH U MEXaHU3MOB, a TAKXKe [T COCTaBa MHOTOKOMITOHEHTHBIX cucTeM [1].

K pemenuto 3amad Takoro poja HUMEIOTCS JBa moaxona [1]: mepBblid MOAXO
3aKJII0YaeTCss B TOM, UTO TMeped OMpeleieHHEeM ONTHUMAIbHBIX YCIOBUH TMpolecca
BCECTOPOHHE HMCCIIEAYIOTCS KaK MEXaHW3M JaHHOTO TPOIlecca, TaK M CBOWCTBA M3y4aeMOTO
BerecTBa. OCHOBBIBAsICh HA pe3y/bTaTax TAaKUX HCCIEIOBAaHUM, MOKHO CO3[aTh TEOPHIO, C
MIOMOIIIEI0 KOTOPOH OyIyT pemarbesi 3aaddl 10 ONpPEEeSICHHIO ONTHMAIBHBIX YCIOBUH
TEXHOJIOTHYECKOT0 Mpoliecca WK ONTHMAIbHBIX TapaMeTPOB MAIlIMH U MeXaHW3MOB. BTopoit
MIOJTXO/T 3aKITI0YAETCS B OKCIIEPUMEHTAILHOM M3yYeHUH MeXaHH3Ma JJAaHHOTO Mpoliecca.

[lepBBlii MOAX0A TPEANOYTHUTENbHEE, OJHAKO TaKOW MOJXOMA PEIKO MPUMEHSETCS MpH
PEIICHNH TEXHOJOTMYECKHX 3a/ad. TeXHOJIOTWYEeCKHe MPOIECChl, TaKue KaK MeXaHWJecKas
00paboTKa JpEeBECHHbI, HACTOJBKO CIIOKHBI, YTO IOKa €Il He MOJJAI0TCS MOJIHOMY
TEOPETUIECKOMY H3YYCHHUIO, TaK KakK OMPEACISIOTCS OONBIIMM KOJWYECTBOM Pa3IMIHBIX
(dakToOpoB, BO3JCHCTBYIOIIMX HA JaHHBIA mporecc. KonuuecTBeHHas OLIEHKA BIUSHUS
Oornbmioro yucna (akTopoB Ha Ipoliecc MpeAcTaBisieT co0oi TpyAHyr 3ajady Juis
TEOpeTU4ecKoro pemieHus. [Ipu HEMmomTHOM 3HAHUM TIpoIlecca JIydile OOpaTUThCI K
IKCIIEPUMEHTY.

87



B mporecce skcmepumenTta [1] 00bIYHO HCCIIEAYETCS JIUINL YacTh  (PaKTOPOB,
BIUSIONINX Ha mporecc. Kak ke mocTynuth ¢ octaBmmmucs gakropamu? [Ipu kinaccuueckoit
MOCTaHOBKE KCIEPUMEHTa HCCIIEOBATENN CTPEMSTCS CTaOWIM3UPOBATh 3TU (PAKTOPHI, UTO
He Bceraa ynaercs. LlenecoobpaszHo GakTopbl, KOTOPEIE HEMb3s CTA0MIIM3UPOBATh, YIUTHIBATH
KaK CJIy4alHbI€ BEJIMYHHBI.

Boi6oowi

Ha TtexHomornueckuii mporecc packposi JIECOMATEPUANIOB B JIeCOOOPa0aTHIBAIOIINX
1exax JCHCTBYeT MHOXKECTBO (akTopoB. Ilpw MOCTpOCHHMM MaTeMaTHYECKUX MOJeekH
(YHKIIMOHUPOBAHUS CTAHKOB M CTAHOYHBIX CHUCTEM, IIPH UMUTAIIUHN UX PabOThI HEOOXOIMMO
yuclIo (PaKTOPOB, JCHCTBYIOIIMX HAa PabOTy CTAHKOB, CYIICCTBEHHO CHHU3UTh. OJIUH W3
croco6oB i1l BEIOOpa Hambosiee 3HAYMMBIX (DAKTOPOB MPH MOCTPOSHUM MaTEMaTHYECKON
MoJieJr 0a3HpyeTcs Ha COLMOJIOTMYECKOM 3KCICPUMEHTE, a MPH MPOBEIACHUN UMHUTALIMH —
MyTéM OTCEUBAOIINX IKCIIEPUMEHTOB.
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®U3NKO-MEXAHUYECKUE CBOMCTBA
MPOITUTAHHOM JPEBECHUHBI BEPE3LI 1 OCUHBI

PHYSICO-MECHANICAL PROPERTIES
OF IMPREGNATED WOOD OF BIRCH AND ASPEN

H3yuenvl ocHogHble usuKO-Mexanuweckue c8oUCmea MoOUGUYUPOSBAHHOU OPesecUuHbl
OCUHbL U 6epe3bl KaK nHaubosee sasicuvie 0s noprlmud noJjia 6 npoyecce kcniryamayuu.

To justify the use of modified birch and aspen wood as a durable floor covering, the
physical and mechanical properties, as the most important for floor coverings during
exploitation, are studied.
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IIponuTKy ApeBeCHHBI dalle BCEro MPOBOMAT B AaBTOKJIABAX, C IHNPUMEHECHUEM
BaKyyMHPOBAHHUS M U30BITOUHOI'O JIABJIEHUS, B PAJE CIy4yaeB IIPUMEHSIIOT OTKPBIThbIE OaKU B
KOTOPBIX MPONUTHIBAIOT JPEBECHUHY 110 METOAY Tropsiue-XxosonHoi BaHHbL. Croco0
MOBEPXHOCTHOW MPOMHUTKH SKOHOMHUYECKH 3(dexTuBeH, He TpeOyeT OONbIIMX 3aTpaT Ha
00opyJ0BaHUE, a MOIYYEHHBIE PE3yJIbTaThl MCCIEIOBAHUN (PU3UKO-MEXaHUYECKUX CBOMICTB
MOIU(HUIMPOBAHHON JPEBECHHBI CIIOCOOOM MTOBEPXHOCTHOM MPOMUTKHU C TEPMOYIIIIOTHEHHEM
IIPEJICTABJICHBI B IaHHOM CTaThe.

B pesynbrare uccienoBaHuii Mo MOAM(PHUKALUKN IPEBECUHBI OEpe3bl M OCHHBI 3a CUET
IIPOIIMTKH BOJIOKOH JIPEBECUHBI MOJIMMEPHBIMHM COCTaBaMM U MOCIIEAYIOIIErO YIUIOTHEHUS IIPU
temrepatype 110-140 °c IIOBEPXHOCTHBIM CJIOW IIAPKETHOM IUIAaHKM IIPEBpallaeTcs B
KOMITO3MLIMOHHBIA ~ MaTepuai, OO0Jajaroliuil  yJIy4yIIeHHBIMH  (PU3HKO-MEXAHUYECKUMHU
cBoiictBamu [1].

OCHOBHBIMU TOKa3aTeNsAIMU (U3NKO-MEXAHUYECKUX CBOMCTB JPEBECHHBI IPU BBIOOPE
MaTepuaya Uil IMOKPBITUH I0JIA SIBJISAIOTCS IOKA3aTelau CTaTUYECKOM M YAAPHOM TBEPIOCTH.
JlpeBecrHa OCHHBI B HATYPaJIbHOM BHUJE IIO CTEIICHH CTATUYECKON TBEPAOCTH OTHOCUTCS K
rpyIIe MITKAX JIMCTBEHHBIX TOPOA [2] W MOATOMY Majlo MPUrOAHA Ui IPOU3BOJCTBA
IPOYHOrO0 HANOJBHOTO MOKpbITHA. bepeza mo (Qu3MKO-MEXaHMYECKUM I0Ka3aTessM
HAXOJUTCS Ha TPAHULIE MEXKIY MATKUMU U TBEPAbIMU TOPOJIAMHU.

VY CTOWYMBOCTD JPEBECHHBI K BO3JEHUCTBUSAM CTaTHYECKOM U YOApHOM TBEPIOCTH
o0ecrieunBarOT MPUMEHSEMbIE B HUCCIIEJOBAHUM IPOIUTOYHBIE COCTABBI, MPOMHUTHIBAIOLINE
CTEHKM KIETOK U 3amoiHsoomue mopbl u  cocynsl [1] npeBecunsl. Ilocnemyromast
TEpMOOOpabOTKAa W TPECCOBAHME YIUIOTHSIOT MOBEPXHOCTHBIM CIIOM 3arOTOBKH, IMpHIABast
JPEBECUHE YJIYUILICHHbIE U3HOCOCTONKHUE CBOMCTBA. D(Hh(HEKTUBHOCTH BHICOKOTEMIIEPATYPHOIL
CYyIIKM M TMOCJIENyIoIlas MNPONUTKA APEBECUHBbl MOATBEPKAACTCA pEe3yJbTaTaMUd MHOTUX
OMBITHBIX PadOT.

CraTrueckasi TBEpAOCTh 3arOTOBOK W3 JIPEBECHHBI OCHHBI TOCIE MOJIU(MUIIPOBAHUS
yBEJIMYMUBAETCs B cpeiHeM Ha 52,4 % 1 HEMHOI0 He JOCTUTaeT TBEPAOCTH 3TAJOHHOIO J1y0da,
YTO IPEAONPENEIICHO CTPOCHUEM JPEBECHHBl OCHHBI M 3JIACTUYHOCTBIO BOJIOKOH, & TaKXKe
MEHBIIMMH II0KA3aTEeJIIMA TBEPAOCTH HATypaJbHOM JPEBECHHBI OCHHBI. B TO Xke Bpems
MOKa3aTelnu CTaTUYeCKONM TBEPAOCTU JpPEBECHUHBl Oepesbl Mociae MOAUPHUIMPOBAHUS
yBEIMYMUIIMCH OoJjiee YeM B JiBa pa3a W JOCTUIJIM NPH HPONUTKE AKPHIIOBBIM COCTaBOM
73 H/MM?, ipu miporuTKe ankuaHeM coctaoM — 81 H/mm? [1] (eM. prcyHOK).

[Tocne mpoBefeHHs KCHEPUMEHTOB MO MOAU(DUIIMPOBAHUIO JPEBECHUHBI MPOUCXOIUT
MOBBILICHHE YAAPHOU TBEPAOCTU APEBECHHBI OCUHBI U JpeBecuHbl Oepe3bl. [lokaszarenu
yJIapHOI TBEPIOCTU MOAM(PHUIIMPOBAHHON APEBECHHBI OCUHBI U IPEBECUHBI OEpE3bl B CPEIHEM
Ha 9,4 % npeBBIIAOT yIApPHYIO TBEPAOCTh APEBECHHBI 1y0a.

B pesynbraTe mpomMTKH JIpEBECHHBl AKPUJIOBBIMU COCTaBaMU IIOJYy4YEHBI BBICOKHE
MOKa3aTeNN yIapHOW TBEPAOCTH, PACTBOPUTENIEM y aKPUJIOBBIX KOMIIO3UILIMI ABIISETCS BOJA.
Takue KOMIO3UIIMOHHBIE COCTAaBbl CO3AAIOT Oo0Jiee MIACTUYHBINA, CIOCOOHBIN K AepopMariuu
JPEBECHBIX BOJIOKOH, CJIOW JPEBECHHBI, a BOT AQJKHJIHBIE COCTaBbl CO3JAIOT MEHEe
YCTOMYMBYIO K YJapHBIM Harpy3kam, 0ojiee TBEpIYI0 U XpYIKYIO TOBEPXHOCTb.

[TpouHocTh Ha U3TMO SABISAETCA BaXXHON XapaKTEPUCTUKOW Ui HAIOJIBHBIX MOKPBITHI.
[Ipu ucHBITAaHUAX U3MEPSIOT COMPOTHBIICHHWE MaTepuaia Mo OTHOUIEHHIO K MaKCHUMaJlbHOM
yIeNbHOM Harpyske NHpu YBEJIWYHMBAIOIIEMCS JaBICHHMM Ha MOBEPXHOCTh 0Opa3ua. DTOT
MOKa3aTelb UCTOIb3YeTCs I U3MEPEHUs] BHYTPEHHUX CBA3YIOLIUX MaTepuana 1 BO MHOTOM
3aBHCUT OT CTPOEHHUS M MOpOJbI JpeBecuHbI. [IpoYHOCTH Ha M3rHO OCOOEHHO BENMKa IO
3HAYEHUIO y APEBECUHBI TBEPAOIUCTBEHHBIX MTopoa — 6osee 100 MITa.

[Tokazarenn MpPOYHOCTH HA W3rMO y JAPEBECHHBI OCHUHBI IOCIE MOJIU(HUIIMPOBAHUS
yBenmuuminch Ha 11,6 % npu nponutke akpuaoBoi kommnosuipe u Ha 27 % mnpu mponuTkKe
QIKUJTHOW KOMIIO3UIIMEH, HO TaK U He IOCTUTIIHM MPOYHOCTH 1yOa. VI3Ha4ambHO MPOYHOCTH Ha
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nu3ru0 y JApeBecHHbl Oepe3bl BbIIIE MPOYHOCTH JPEBECHHBI ay0a, HO IOCIE IPONUTKU
QIKUJIHBIM cocTaBoM Ha ocHoBe [1®-053 u TepmoymiuoTHeHus Bo3pactaeT Ha 54,5 % u
56,4 % u nocturaer 172 MIla [1].
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CpaBHHTENIBHAS XapaKTEPUCTHKA CTATUYECKOM TBEpIOCTH ay0a n
MOIU(PHUIMPOBAHHOH, HEMOTU(PHUIIMPOBAHHOMN JPEBECHHBI OCUHBI 1 Oepe3bl

[TapkeTHyt0o IUIAaHKY THOcia€ MOJU(PHUUMPOBAHUS MOXKHO paccMaTpuBaTh  Kak
TPEXCIOWHYIO MaHEeNb, KOTOpas 3a CUeT CJIOMCTOrO CTPOEHHUS CIOCOOHAa BOCIPUHUMATh
Oonblye U3rudarIMe Harpy3Kd, 4eM OJHOCIOWHAs M MOHOJHUTHAs IO CEYCHUIO IMaHEeb.
[ToBpIIeHNE CTONKOCTH MPU CTATHYECKOM M3THOE APEBECHHBI OCHHBI U JPEBECHHBI Oepe3bl
OOBSICHAETCS TEeM, 4YTO ONAacHble CXKHMAIOLIME HaNpsDKEHUS BOCIPUHMMAET JIMLEBOU
M3HOCOCTOMKUI CJIOW MapKeTHOH IIaHKH, MOAU(UIIMPOBAHHBIN MPOMUTKON U YIUIOTHEHUEM,
u Ooyiee TNPOYHBIH MO CpPAaBHEHHIO C HATYpaJbHOW JAPEBECHHOM, a pacTAruBaroliye
HaIpsDKEHUsT BOCIIPUHUMAET TOXKe 00Jiee TIPOYHbI HUKHUI YIUIOTHEHHBIH cioi [1].

Eme Gospbliee 3HaueHnEe UMEET MOKa3aTeNlb MPU MECTHOM CMSTHUHU JIPEBECUHBI MONEPEK
BOJIOKOH. [Ipy npoBeneHnn sKCriepuMeHTOB Mociie MOAU(DUIIMPOBAHHS AaKPUIIOBBIM COCTaBOM
nokaszatenau MoBblmatoTest Ha 19,8 % y apeBecHHBI OCHHBI, a Y JpeBEeCUHBI Oepe3bl — Ha
32,3%. [Iloka3zaTenu TPOYHOCTH JIPEBECHHBI, MPOMUTAHHOW AJKHIHBIM COCTaBOM,
YBEJIMYMBAIOTCS y JApeBECHHbI OCUHBI Ha 45 %, a y npeBecunsl Oepe3bl — Ha 46,8 %, uro
00BsICHsIeTCS co37aHMeM OoJiee MPOYHOTO U TBEPAOTO M3HOCOCTOMKOro cios. Pe3ynbTarhl
UCCIICIOBAaHMUs OKa3bIBAIOT, YTO JPEBECHMHAa OCHUHBI BBIPOBHSJACh C HATypalbHOU
npeBecuHoit myoa (9,1 H/MMZ), a TMOoKa3aTejau JIPEeBECUHBI Oepesbl MPEB3OIUIH JIPEBECHUHY
ny6a [1] na 33,8 %, uto coctaBmio (12,2 H/mmd).

Yoapuas ea3xocmb — 3TO COCOOHOCTh APEBECHMHBI K TOTJIOMIEHUIO 3HEPTUU MPHU
Harpyske. [Ipy uCHbITaHUAX UCHOJIB3yeTCsl MasTHUKOBBIM Komep. IlomydeHnHble moka3zaTenu
IPU HUCCIICOBAHMSIX YAApHOM BA3KOCTH HATYpaJbHOM IPEBECHHBI COCTABISIOT y OCHHBI
8,5 kJk/M°, y Oepesbl — 9,3 Kk JlK/M2, 9TO BBIIIE yIApHOHM BSI3KOCTU JpPEBECHHBbI J1y0a —
7,6 kJlx/M%.
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DTO MOXHO OOBSICHHUTH €ro MPUPOJIHON XPYIKOCTHIO M PE3KOH pPa3HHIICH B CTPOCHUHU
paHHEW © TO3MHEH 30H TOAMYHBIX CJIOEB, a TaKXkKe OOJIBIIUMU aHATOMUYCCKUMU
HEPOBHOCTSIMU BbICOTOM 710 200 MKM Ha MPOJ0JIbHBIX pa3pe3ax.

JlpeBecuHa ocuHbI U Oepe3bl Oosiee OHOPO/IHASA, YMEPEHHO BSA3Kas M XOPOILO TacUT
ylapHble TuHaAMU4ecKue Harpy3ku. llokazaTenu ymapHON BSI3KOCTH MpPH MPOMHUTKE OCHUHBI
akpmwioBbIM coctaBoM BAK-48]] yBenuuusatorcst Ha 29 % u cocrasnsror 10,9 KI[)K/MZ, a rmpu
MPOIMUTKE AaKPUJIOBBIM COCTaBOM JIPEBECHHBI Oepe3bl YBETUYEHHE 3HAUYUTEIHHO MEHBIIIE,
Bcero 13,9 %, um cocrasmster 10,6 KI[)K/MZ. OTH TIOKa3aTeJd 3HAYHUTEJIbHO BBIIIE II0
CPaBHEHMIO C JaHHBIMU IpPH IMPONUTKE aJIKUIHBIMU cocTaBamMu B 1,5 pasza, yTo cBs3aHO C
MEHBIIIEH MJIACTUYHOCTHIO AJKHIHBIX COCTABOB T0CIIE OTBEpKACHHUS [1].

MoauduiupoBaHHBI U3HOCOCTOMKUN CJIOW JAPEBECHHBI HA MOBEPXHOCTH 3arOTOBOK M3
JPEBECUHBI Oepe3bl MPEBOCXOANT MO OOJNBITUHCTBY OCHOBHBIX MMOKa3aTeJe dTATOHHYIO NI
NPOM3BOJICTBA MApKeTa JApeBecuHy ayoda [3].

Jannbpiii mporiecc MOAU(DHUIIMPOBAHUS APEBECHHBI MO3BOJSET HMCIOIB30BATh MSTKUE
JUCTBEHHBIE TOPOJbl JAPEBECHHBI BMECTO JOPOTUX TBEPAOJMCTBEHHBIX TOPOJ IS
W3rOTOBJICHHS HAIMOJIBHBIX TOKPBITUH [1].

[IpoBeneHHBIE UCCIENOBaHUS TOKa3aldM, 4YTO B pe3ylbTaTe MOIU(DUIUPOBAHUS
3HAYMUTENIbHO YJYYIIAOTCS (PU3UKO-MEXaHUYECKHUE CBOWCTBA JIPEBECHHBI OCHUHBI M Oepesbl,
YTO TO3BOJIAET HUCMOJIb30BaTh JAPEBECHUHY MATKHUX JIMCTBEHHBIX MOPOJ Ui HU3TOTOBICHUS
HATIOJILHBIX TIOKPBITHIA U TEM CaMbIM PACIIHPUTE CHIPHEBYIO 0a3y JJIs MX MTPOU3BOJICTRA.
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WHHOBAIIMOHHBIA KOMITO3UIIMOHHBIN MATEPHUAT
«PAHOTPEH A» U3 APEBECHOI'O IIITOHA

INNOVATIVE COMPOSITE MATERIAL
"FENATRAN A" OF WOOD VENEER

Hoevuii komnozuyuonnwiti mamepuan « anampen A» no KOHCMpyKyuu npeocmasisiem
cobotl Opesechblll CLOUCbL NAACMUK, 20€ HEeCKONbKO JUCO8 WHOHA 3aMeHeHbl TUCTNAaMU
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Gonveu uz cnnasa Byoa. Paspabomanmeiii mamepuan obradaem peHmeeHO3auumHblMu
ceoticmeamu (ceunyoswiil sxkeusarenm — 0,8 mmPb/mm), u eco nranupyemces ucnonvzosamo 6
cmpoumeilbcmee U omoeike I’ZOMeu/;eHulZ C NO6BbIUIEHHbIM pa()uaL;MOHHblM d)OHOM: 6
KOHCMpYKYUsx Cnexr, nomaoJjiKkoes, noijoe, a6€prlx NOJIOMEHR, 3AUWUMHbIX IKPAHOB, WUDM,
AHCAno3U U m. n.

The new composite material “Fanatren A" is a wood laminated plastic by design,
where several veneer sheets are replaced by sheets of Wood alloy foil. The developed
material has X-ray protective properties (the lead equivalent is 0.8 mmPb/mm) and is planned
to be used in construction and decoration of premises with an increased background
radiation in the structures of walls, ceilings, floors, door panels, protective screens, screens,
blinds and etc.

3ajaya TIOMCKAa TMYyT€d M HOBBIX TEXHOJOTMYECKHUX PELICHHH IO CO3/IaHUIO
KOMITO3UIIUOHHBIX MAaTCPHUAIOB PA3JIMYHOTO HA3HAYCHHA, B KOTOPLIX B Ka4€CTBC OCHOBHOI'O
JJIEMEHTA HCIOJb3YETCsl JAPEBECHHA, C pacIIMpeHHeM oO0JacTH ee INPUMEHEHHs BecbMa
aKTyaJbHA.

Haubosiee mnepcreKTHBHBIM HaIpaBICHMEM Ui DELICHUs ATOH 3aJadyu  SBISIETCS
pa3pa60TKa KOMITIO3UIIUOHHBIX CJIOUCTBIX MATCpHUaIOB HAa OCHOBC JAPCBCCHUHBI, B KOTOPLIX
OJIMH WJIM HECKOJbKO BHYTPEHHMX CJIOEB ILIIOHA 3aMEHEHbl JPYTUMH MaTepualaMH, 4TO
HI03BOJISICT Pa3HOOOpa3UTh MX CBOicTBA [1].

Ha «xadenpe mexaHuueckoil 0OpabOOTKHM JpEeBECMHBI M  IPOM3BOJCTBEHHOM
6e3onacHoct ®I'BOY BO «Ypanbckuil rocy1apcTBEHHBIN JIECOTEXHUUECKUM YHUBEPCUTET)
pa3paboTaHa KOHCTPYKLMS KOMIO3MLIMOHHOTO MaTepuala Ha OCHOBE JPEBECHOIO ILIMOHA
«®PanoTpeH A», KOTOpBIH 00JaJaeT CHOCOOHOCTBIO OCHAONATh TOTOK PEHTTEHOBCKOTO
U3JIy4eHus. 3alllUTHBIA MaTepuall IIAHUPYETCsl MCIIOJb30BaTh B CTPOUTENILCTBE U OTAEIKE
MIOMEIICHUH C IMOBBIIICHHBIM PaJUAIMOHHBIM (DOHOM (BO3JCHCTBHEM): B KOHCTPYKIMSX CTEH,
IIOTOJIKOB, IOJIOB, ABEPHBIX MOJIOTEH, 3aIIUTHBIX 3KPAHOB, IIMPM, KAIIO3U U TOMY OJOOHOM

(puc. 1).

OBJIACTH
IIPUMEHEHH A
PEHTTEHO3AITHUTHBIX
KOMITIO3HIITHOHHBIX
MATEPHAJIOB

Puc. 1. O6nactu npuMeHeH!sI KOMITO3UIIMOHHOTO MaTepuana «DanopteH A»
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I[To cBoeii koHCTpYKIMK Matepuan «PanotpeH A» mogaoden danepe mapku «DK» [2]:
CJIOM JyIIEHHOro Oepe3oBoro mimoHa toimmmuoi 1,5+ 0,1 MM uyepe3 oauH YepeayroTcsi co
closAMH  apMupyromiero (3ammurtHoro) cios tommuuHon 0,3 £0,02mMm. B kadectBe
apMUPYIOIIETO (3allIUTHOTO) CJIOS W OJHOBPEMEHHO CBS3YIOILEIO HCIOJIb30BaHA (hoJibra,
U3rOTOBJICHHAS M3 JICTKOILIaBKOro ciuiaBa Byna (puc. 2) [3].

OcoOeHHOCTBIO Marepuaja SBJISETCS TO, YTO B CpPaBHEHHE C IPUMEHSEMBIMU B
HACTOSIIEE BpeMs 3allUTHBIMH MaTepHajaMy — aHajoramMu (OapHTOBOW IITYKaTypPKOH,
NPOCBHHIIOBAaHHOH pE3WHOM, OETOHOM, MarepualaMd C HCIOJIb30BaHHEM CBHUHIIA,
xene3au np.) [4, 5, 6] — 3TOT MaTepuan SBISETCS KOHCTPYKIHOHHBIM. OH TMO3BOJSET
JIOCTaTOYHO IPOCTO, OBICTPO M MOOMIIBHO CO3[aBaTh WHTEPHEPHI, 00IaJar0IIe BHICOKUMHU
JM3aHEPCKUMH CBOMCTBAMH B CIICIIHATN3UPOBAHHBIX TTIOMEIICHUSIX.

Puc. 2. Buemnanii Bug Matepuana «Danotped A»

TexHonornuecKknii MpoLecc U3roTOBJICHUSI PEHTTEHO3AIUTHBIX JKAII03U U3 MaTepualla
«DaHOTpeH Ay BKIIIOYAET CICAYIOIINE TEXHOIOrHYecKue onepanuu [1]:

® CHSTHE TaKeJaka co ILIMOHA, (PObry;

® COPTUPOBKY IIINOHA;

® packpoi IMoHa, (OoJIbIU, IEKOPATUBHOM MJICHKH;

e peOpoCKIIeNBaHKE IINOHA;

e cOOpKY TaKeTa;

® [IPECCOBaHMUE TUIUTHOTO CIOMCTOrO MaTepuaia ClelMaJbHOTO0 Ha3HAUEHUS C IUIAaBHBIM
MOHWKEHUEM TEMIIEPaTyphl;

® TEXHOJIOTMYECKYIO BBIIEPKKY;

e 00pe3Ky Marepuaia o popmarty;

® COPTUPOBKY MaTepHUaa;

® PAcKpO# MaTepuala Ha 3arOTOBKU;

e 00JIMIIOBBIBAHUE IEKOPATUBHON IJIEHKOM;

® CBEpJICHUE OTBEPCTHIA;

® TEXHUYECKUI KOHTPOJIb KaUeCTBa;

® KOMIUIEKTAIMIO U3EUsl CTAaHIaPTHBIMU METAJUIOKOHCTPYKIUSMU;

® MapKUPOBKY U YIIAaKOBKY T'OTOBOW MPOIYKIIMH.

s co3gaHusi KOHCTPYKLMHU 3aIIMTHOTO MaTepHraia ObUl TIOJy4YeH CIEIYIOINUNA PeXUuM
CKJICMBaHUS: JaBlieHWEe IUIUT Tmpecca cocrasiuser -1,5+0,1 Mlla (mpeccoBanue
OCYIIECTBIISIETCSl C NMPUMEHEHHEM TUCTAHIIMOHHBIX IUIAHOK), TeMIlepaTypa IUIMT Ipecca —
100 £ 5°C, BpeMms BBIIEP/KKH IUTHTBI MO JABICHHEM — 6 MHH, BPEMS OXJIAK/ICHHS [TAKETa B
npecce Mo JaBjieHueM — 15 + 1 MuH, TEXHOJIOTHYeCcKas BbIIep:KKa Ha MOJICTOITHOM MeCTe He
MeHee 24 4acos.
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[lo pmaHHBIM HCHBITAaHWH, TPOBENECHHBIX B JA0OpATOPHH YHUBEPCUTETa M B
CBepasoBCKOM O0JIACTHOM KJIIMHUYECKOM TICHXOHEBPOJIOTUYECKOM TOCIUTANIC BETEPAHOB
BOWH, OBUTH MOJIYYSHBI IOKA3aTEIM OCHOBHBIX (PU3UKO-MEXaHWYECKUX M 3aIUTHBIX CBOWCTB
paszpabotaHHoro marepuana (puc. 3) W BBINOJHEH CPAaBHUTEIBHBIA aHAIN3 CO CBOWCTBAMU
danepst Mmapku «DK», pe3ybTaThl KOTOPOTO MPUBEICHBI B TAOJIHIIE.

.
[=1

2 o
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L=

CRHHUOEBIH 3KBHRAICHT MM Phvm
o oo
4= A

3
02
01
0,0 T f
CBHHEL, TONLMHOR "‘i’a.HD'IpEH AW MpocEvHUCcEaHHER MPOCBUHULCEEHHAA
1 s PE3KHA, PE3HHA,
NAOTHECTEM 3200  nnoTHOOTER 3300
Krfan3 wryfaad

I[I}HM eHASMbIE MATEPHATB]

Puc. 3. 3HaueHue CBUHIIOBBIX SKBUBAJIICHTOB CBHHIIA TOJMIIWHON 1 MM (3TasIoH);
MIPOCBUHIIOBAHHOW PE3UHBI pa3HON INIOTHOCTH U Matepuaia «DanotpeH A»

Du3znKo-MexXaHNJeCKHUe CBOMCTBA CPpaBHHBACMbBIX MATCPHUATIOB

THokasaten Marepuan ®danepa
«®DaHoTpeH A» OK
Tonumuua marepuana, MM 4
[LI0THOCTD, KI/M® 1800 640-700
[Ipenen npounoctu, MIla:
MIPY CTaTHYECKOM H3THOE B/IOJIb BOJIOKOH HAPY>KHBIX CIIOCB 90 55
TIPH CKaJIBIBAHWHU B TNIOCKOCTH KJIEEBOTO CJ10s1 (BJJOITb BOJIOKOH) 1,26 15
CBUHIIOBBIN SKBUBaIEHT, MMPh/MM 0,8 -
Boponornamenwue 3a 24 1, % - 28+4
Pazpaborannbrii Marepuain obnanaer BBICOKMMU KOHCTPYKLIMOHHO-

AKCIUTyaTallAOHHBIMA CBOWCTBAMHM, JOJTOBEUEH, JIETKO 00pabaThiBaeTCs JEPEBOPEKYIIIHM
WHCTPYMEHTOM, Oe30maceH B OJKCIuTyaTanuu. I[lOBEpXHOCTh MaTepuana MO >KEITaHUIO
3aKa34MKa MOXKHO JIETKO OOJaropoJuTh Kak JIAKOKPACOYHBIMH MaTepHallaMH, TaK |
COBPEMEHHBIMH JIEKOPATUBHBIMU IUJIEHKaMH. CTOMMOCTh OJIHOTO KBaJpPaTHOTO METpa
MaTtepuaia coctasisieT mopsiaka 15 000 pyoseid.
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HNCCIEJOBAHUE MAKPOCTPYKTYPbl KOMIIO3UIIMOHHBIX
PEHTTEHO3AUIUTHBIX IPEBECHBIX IIVIUT «IIJIMTOTPEH» U DS-1

RESEARCH OF THE MACROSTRUCTURE OF COMPOSITE
X-RAY PROTECTIVE WOOD PLATES “PLITOTREN” AND “DS-1”

B cmamue npedcmaeﬂeﬂbl HO6bl€ KOMNO3UYUOHHbIE NJIUNIHbIE Mamepudaivl, Komopbsle
useomaenuearomcia HA OCHoee 0p€6€CHblx uacmuy (cmpyofCKu u Ol’lu/lOK) U Ccnocoombl
ocnabasames NOMOK PEHMCEHOBCKO2CO U3TIYUEHUAL. ﬂaHO onucanue mexHoj0cuUU nory4eHusl
PaspabomaHubix naum u NPO8eOeHO UCCIe008aAHUEe UX MAKPOCMPYKmMypul. Mukpocwvemky
KOMNOHEHMO6 dpeeeato-meeeoﬁ Komnosuyuu u njaumHslx manmepuailos npoeoduﬂu C
NnpuUMeHRerHuem 3Jl€Kmp0HH012 MUKPDOCKONnUuU.

The article presents new composite Board materials, which are made on the basis of
wood particles (chips and sawdust) and are able to weaken the flow of x-ray radiation. The
description of technology of receiving the developed plates and the study of macrostructure.
Microscopy of the components of the wood-glue composition and plate materials was carried
out using electron microscopy.

[InuTHBIE MaTepuanbl Ha OCHOBE [PEBECHHBlI HAXOIAT ILIUPOKOE IPUMEHEHHE B
pa3IMYHBIX o0acTsIX ~ HApOAHOrO  XO3siicTBa. CymecTByl0OT  pa3HOBHJHOCTHU
KOMIIO3UIIMOHHBIX MaTE€pPHUAJIOB CIEMAIbHOTO Ha3HAUYEHHUS, HallpUMep, AJIsl UCII0JIb30BAHUS B
MeOenbHON MPOMBIIIIICHHOCTH, CTPOUTEIBCTBE, AaBTOMOOUJIE-, BATOHO- U CYJAOCTPOUTEIHCTBE
uT I [1].

B VYpanbckoM rocyqapCcTBEHHOM JIECOTEXHHUYECKOM YHUBEPCUTETE pa3paboTaHbl
IUIUTHBIE KOMIIO3UIIMOHHBIE JIPEBECHBIE MJIUTHBIE MaTepUaibl C 3alIUTHHIMU CBOMCTBAMU OT
peHTreHoBckoro usnyueHust «llmurorpen» u DS-1. Otu marepuansl mpencrtaBiseT coOon
aHaJIOTW JipeBeCHBIX TUT, Takux Kak JCTII m MJ®. [lnsg momydeHus STUX MaTepUaIoB
UCTONb3yeTCsl ~ HU3KOKAUYeCTBEHHAs  JIPEBECHHA,  OTXOABl  JepeBOOOpadaTHIBAIOLINX
NPOM3BOJICTB B BHUJIE JPEBECHBIX CTPYXKEK, a TaKkKe OMWIKK (pakiuu MeHee 2 MM [2-4].
BHemnnuii Bu Mt nokasaH Ha pucyHke 1.

CoctaB japeBecHO-KJIeeBbIX Kommo3unuid 1T «[lmutorpen» m DS-1 mpuBeneH B
tabnure 1.
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a o
Puc. 1. JJabopaTtopHbie 00pa3iibl KOMIIO3UIIMOHHBIX IPEBECHBIX IIUTHBIX MaTEPUAIIOB:
a — «Ilmarotpen», 6 — DS-1

Tabnuua 1

CocraB apeBecHO-KiIeeBbIX KoMmo3uiuii mint «Ilmurorpen» u DS-1

HanmeHnoBanme Marepuana CocTaB KOMITO3HITHH

1. TpeBecHble yacTuipl (cTpyskka dpakmuu 3—10 mm).

2. Ceazyromee (kapbamuaopopmanbIeruaHas cCMoJia 1
OTBEPIUTEIH — XJIOPUCTHIH aMMOHH).

3. Hamosnuurens — cynbdat 6apust (BaSO,)

1. IpeBecHble yacTHIbI (OIMIKU QPaKIMU MEHEe 2 MM).

2. Cesyromiee (moporkoBblii ket KauritLeim 176 Pulver,
T'epmanus).

3. Hamosnuurens — cynbdat 6apust (BaSO,)

«[Tmurotpen» [2, 3]

DS-1 [4]

TexHONMOTHYECKUI TpoIecc M3rOTOBICHHUS IUIMTHOrO Marepuaina «llmutorpen»
BKJIIOYAET CJICYIOIUE 3TAIIbL:

1) moAroTOBKAa MCXOHBIX MAaTEPHAJIOB: CYIIKA CTPYKKH U PUTOTOBIICHHUE CBSI3YIOIIETO
IyTEM BBEJICHUS B CMOJTy OTBEPAUTEIIS;

2) TOpUrOTOBJIEHHE JPEBECHO-KJIEEBOM KOMIO3MIMM: 3arpy3ka B  CMECHUTEINb
MOCJIEI0BATEIbHO B HECKOJIBKO 3TAallOB KOMIIOHEHTBHI JPEBECHO-KJIEEBOM KOMIIO3UIUH C
ENTBI0 OCMAIMBAHUS CTPYKKH CBS3YIOUIMM C TIOCIEAYIONIMM O0OBOJIAKHBAHUEM OCMOJICHHON
CTPYKKH yacTuiiamMu HaronHutesst (BaSOa);

3) ¢dopMupoBaHHE CTPYXKEUHOTO TIaKeTa B METAUIMYECKOH paMKe pa3MepoM
330 x 330 mm.

4) mojampeccoBKa M MPECCOBAHME IUTUTHOTO MaTepuayia B Tpecce MepUoIUUecKOro
JENCTBUS C MOCIIENYIOIEN TEXHOJIOTHYECKOMN BBIIEPKKOM.

TexHONOTHST WM3TOTOBJIEHUS TUIMTHOrO Marepuana DS-1 amanormuna. Oriamume
BO3HMKAeT Ha »JTarne IPUTOTOBJICHUS JPEBECHO-KIEEBOM KOMIIO3MIMHM, TaK Kak Bce
KOMITOHEHTHI, BXOJISIIME B €€ COCTaB, M3HAYAIBHO HAXO/AATCS B CYXOM COCTOSIHUH, TIO3TOMY
3arpy’karoTcsl B Yally CMECHTENsI OJJHOBPEMEHHO. PexuMHbBIE apaMeTphl IPECCOBAHUS TUIUT
MIPUBEJICHBI B TA0HIIE 2.

[Ipennonaraemas MoAenb BHYTPEHHEH  CTPYKTYpbl  JPEBECHBIX  MaTepuajoB
«[Tmatorpen» u DS-1 nzo0paxeHa Ha pUCYHKE 2.

MUKpOCHEMKY KOMIIOHEHTOB JPEBECHO-KJIEEBOM KOMIO3MIIMU U TUIMTHBIX MaTepHaioB
MIPOBOJIMIIN B CITCITUATM3UPOBAHHON JTAOOPATOPHH U HA JIEKTPOHHOM MHKpockore JSM-6390
¢upmel JEOL (Snonus). [TomyuyeHHbIe MUKPOCHUMKH NPUBEIEHBI HA PUCYHKaX 3—8.
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Ta0muma 2

PexxnMmHabIC napaMeTphul IPECCOBAHUSA IIIIUT

Hauverosanne axtopa IMokazaTenu Ui MaTepuaia
«IInuropren» | DS-1
Temmepatypa T npecca, °C 160+5
Hasnenue npeccoBanus, MlIla 1,8
TommuHa MaTepuaia, MM 13+0,1 16 +0,1
Brnaxxnocts cTpyxkn, % 6+1
Bpewms npeccoBanust, MUH 61 71
TexHonmornveckast BEIICPIKKaA, U 24
P.T. t

L 1 N Vi
TR

Puc. 2. Mogens BHyTpeHHEH CTPYKTYPHI JpeBecHbIX MaTepuanioB «[lmurorpen» u DS-1:
1 — npeBecHbIe YaCTHILIBL; 2 — MUHEPAJIbHBIN HAIOJIHUTENB; 3 — CBS3YIOLIee

Puc. 3. MukpocbheMka JApeBeCHO-KICCBOM KOMIO3UIUHU TINThI «[l1uroTpen» (yBenndyenue x33)
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LAy Eakes ’ A
X500 50um 0000 11 30 BES

Puc. 4. MukpocbeMka ApeBecHO-KIeeBOH KOMIO3UINH TUTHL «[lmuroTpen»
(yBennuenue x500)

aiar? & RSB &)

50pm 0000 12 30 BES

Puc. 6. MukpocbeMka n3MesbueHHoM mThl DS-1 (yBenuuenue x50)
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Puc. 7. Mukpocbemka n3menbueHHoi mmthl DS-1 (yBenuuernue %1 000)

Puc. 8. Crpyxrypa marepuana DS-1

AHanu3upys noinydeHHsie (oTorpaduu, MOKHO CIENaTh CIEIYIOIINE BEIBOIBI:

1. Ha npeacTaBieHHBIX CHUMKAX JOCTATOYHO XOPOIIO Pa3TUIMMBI APEBECHBIC YACTHIIBI
W 4YacTUIbl HamonHuTens (cynbdara Oapus). J[OCTaTOYHO YETKO BHUIHO, YTO CBS3YIOIIEE
00BOJIAKWBAET JPEBECHBIC YACTUIBI M (PUKCUPYET HA HHUX PABHOMEPHO pacIpe/eICHHbBIC
YaCTUIIBI HATIOJTHUTEJIS.

2. PaBHOMEpPHOCTh pacrpeecHus] HamoJHUTeNs (CynbdaTa Oapus) 3aBUCUT OT €ro
KOJIMYECTBAa B JPEBECHO-KJIEEBOM KOMIIO3UIIMU M OT pa3Mepa IpeBECHBIX uacTull. bomee
MEJIKUE JPEBECHBIC YACTHUIIBI, HWCIIOJIb3YEMbIC JIII W3TOTOBJICHHS IUIHT, ITO3BOJISIFOT
paBHOMEpHEE pacHpeleNUThCd YacTUIlaM HAMOJIHUTENS MO MaTepuaiaMm. JTO, B CBOIO
ouepeib, TIOBBIIIACT UX PEHTTEHO3AIIUTHEIC CBOHCTRA.

3. [IpencraBnenHas MoJielb BHYTPEHHEH CTPYKTYPHI IITUTHBIX MAaTEPUAIOB JOCTATOYHO
TOYHO ITOKa3bIBAET PEATbHYIO KapTHHY paclpesesieHuss KOMIIOHEHTOB JIPEBECHO-KJICCBOM
KOMIIO3UIINH B TOTOBBIX MaTepuanax «[lmutorpen» u DS-1.

bubanorpaguyeckuii cnucox
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BJIUAHUE KOJIMYECTBA MUHEPAJIBHOI'O HAITOJIHUTEJIA
HA ®V3UKO-MEXAHUYECKHE CBOMCTBA
JPEBECHBIX IIVIUT «IIJIMTOTPEH» U DS-1

THE INFLUENCE OF THE QUANTITY OF MINERAL FILLER
ON THE PHYSICO-MECHANICAL PROPERTIES
OF WOOD PLATES “PLICTRAN” AND DS-1

B cmamse npueodﬂmc;z MC‘CJZ@OOGCZHM}Z qbu3ul<0-MexaHuquKux ceolicme
KOMNO3UYUOHHbLX dpeeecnbzx naum «HﬂumompeH» u DS-1 6 sasucumocmu om xonuuecmsea
MUHEpANIbHO20 HANOJIHUMeNns 6 6ude cyibghama 0apus, 8800UMBIX 8 OpPeBeCHO-KIeegyo
KoMno3uyuio. B yacmHocmu, onpe()eﬂenbz maxkue napamempbnl, KaxK meepdocmb no EpuHeflJZIO,
pazdyxanue no moawune u npedeil NPOYHocmu npu cmamuyeckom us2ude. Ilo pezyremamam
Uccned08anull COenaHbl COOmMeemcmayuue 8bl800bl.

The article presents the study of physical and mechanical properties of composite wood
boards “Plitotren” and DS-1 depending on the amount of mineral filler in the form of barium
sulfate introduced into the wood-glue composition. In particular, such parameters as Brinell
hardness, thickness swelling and static bending strength are determined. According to the
results of the research, the relevant conclusions are drawn.

[Tox oTx0maMu B MPOU3BOACTBE MOAPA3yMEBAETCS YaCTh ChIPhs, KOTOpPask HE MOMaJaeT B
KOHEYHYIO OCHOBHYIO MPOAYKIHUIO MPEINPUSATHS U B MpOIecce MPOM3BOJICTBA OTXOAUT OT
OCHOBHOI'0 MoTOKa. OTX0/Ibl, MOJTy4aeMble IPU U3TOTOBJIECHUM OJHUX U3AEIHM, MOTYT CTaTh
CBIPHEM JJIS1 BBIPAOOTKH HOBOM MPOJTYKIIHH.

BonbIiioe KoiaMyecTBO U HOMEHKJIATypa JPEBECHBIX OTXOJOB IMOJy4YaeTcss B Ipolecce
JIECONUJIeHUSI, epeBO0OpabOTKU. B COBpeMEHHBIX YCIOBHSIX MPUMEHSIOTCS CIEAYIOLINe
OCHOBHBIE CIOCOOBI MCIOJIB30BAHUS JIPEBECHBIX OTXO/0B: 0e3 Kakoil-mubo oOpaboTku min
nepepadOTKU; MyTeM MEXaHWMYeCKOW IMepepabOTKH; Mbe30TePMUYECKAM BO3JICHCTBHEM HA
MEXaHUYECKU IOATOTOBIEHHBI MaTepual; A XUMHUYECKOW IMepepaboTKu; Uil SHEPro-
XHUMHYECKOT0 MCIOIb30BaHus [1].
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[TosiBneHne NMIMTHBIX MaTEpHAJIOB M3 APEBECHBIX YacTUI[ ObUIO BBI3BAaHO OOPHOOH ¢
HEpaAIMOHAIBHBIM PACXOJ0BAaHUEM JPEBECHHBI M CTPEMJICHHEM MaKCHUMAaJIbHO 3(P(PEKTUBHO
UCIIOJIb30BaTh JIPEBECHBIE OTXO/IbI.

[1nuTel U3 IPEBECHBIX YaCTHIl (APEBECHO-CTPYKEUHBIE TUINTHI) IUPOKO MPUMEHSIOT B
pasIMYHBIX OTPACiAX KaK KOHCTPYKIIMOHHBIM, OTAENOYHBIM M W30JSLMOHHBIM Marepua.
OO6nacTi TpPUMEHEHHUsS IUIUT W3 JPEBECHBIX YaCTUI[ ONPEACIAIOTCS MX XapaKTEePHBIMU
CBOWMCTBaMM, KOTOPbIE 3aBUCST KOJMUYECTBA U Pa3MEPOB JIPEBECHBIX YACTHII, IPUMEHSIEMOI0
CBSI3YIOLIETO M HAIOJIHUTENS [2].

Ha xadeape MO/ullb YI'JITY MHoro ner Beaercs paboTa Haa pa3pabOTKON H
UCCIIeIOBaHHEM (PU3NKO-MEXAaHUYECKHX M PEHTICHO3AIIUTHBIX CBOWCTB KOMITO3HIIMOHHBIX
PEHTI€HO3AIIUTHBIX JIPEBECHBIX MAaTE€pHUajoB, B YACTHOCTH, IUIUT, MOJIyYEHHBIX HAa OCHOBE
npeBecHbIX yactui «[lmurorpen» [3] u DS-1 [4].

[Tnuta «IlIMTOTPEH» COCTOMT M3 JPEBECHON CTPYXKKH, CBS3YIOLIET0O Ha OCHOBE
KapOamMu10(pOpMabACTHIHOW CMOJIBI U HAMOJIHUTENS B BuAe cyiabdata Oapus; mmra DS-1
COCTOUT H3 JAPEBECHBIX ONWIOK (()paKIMOHHBII COCTaB — MEHee 2 MM), IOPOILIKOBOI'O
KapOamMu10(pOpMabACTHIHOTO KISl M HATIOJHUTEIS — CyJIb(ara 6apusi.

Llenpto MccnenoBaHUM SABJIAJIOCH UCCIEAOBAHMS BIMSHUSA KOJIMYECTBA MUHEPAIBbHOTO
HaroHUTENs (Cynbdara 6apusi), BBOIMMOTO B JPEBECHO-KIEEBYI0 KOMIIO3HIIUIO, HA (PU3UKO-
MEXaHUYECKUE CBOMCTBA IOJlydyaeMbIX IUIMTHBIX MarepuanoB. IlpomeHTHoe conepxaHue
KOMITOHEHTOB JIPEBECHO-KJICEBOW KOMITO3UIMH MTPUBECHO B Tadnuie 1.

Tabmuma 1

[IponieHTHOE COIEpKaHNE KOMIIOHEHTOB JIPEBECHO-KIICEBON KOMITO3UIIMH

Ne | HammeHoBaHue
m/n | KOMIOHEHTOR [IpouienTHOE CONEpKaHEe KOMIIOHEHTOB B OIIBITaX
1 2 3 4 5
1 Cassyroriee 25 25 25 25 25
45 35
5 HpeBecHbie 75 65 55
YACTHILBI
I 30 40
3 MuHepanabHbIii 0 10 20
HAITOJHUTEND
Utoro 100 100 100 100 100

[MonyueHHbIe TaOOpaTOPHBIE 00Pa3IIbl (PEIKUMBI TPECCOBAHMS IPUBEICHBI B TAOIHUIIE 2)
pacKpauBalUCh Ha 00pasilbl M HCIBITHIBAINCH [0 CTaHIAPTHBIM MeToaukam [5, 6].
HavMeHOBaHME BBIXOJHBIX TApaMETPOB MpPHU TPOBEICHHHM DKCICPUMEHTA IPUBEICHO B
tabmure 3.

Tabnuia 2

PexxuMHbIe napaMeTpbl IPECCOBAHUSA TIUT

ITokazarenu s Matepuaia
HaumenoBanue daxropa
«[Inuropren» | DS-1
Temnepatypa niut npecca, °C 160+5
[aBnenune npeccosanus, MlIla 1,8

101



OxoH4aHue Tad. 2

HaumenoBanue dakropa ITokazarenwu ajst MaTepHaia
«Ilmutopren» DS-1
TommuHa MaTepuana, MM 13+0,1 16 +0,1
Brnaxknocts cTpyxku, % 61
Bpems npeccoBaHust, MUH 6+1 7+1
[L10THOCTD TUIUTHL, KT/M" 950 1100
TexHomornyeckast BeIACPIKKA, U 24
Ta6auma 3

HaumMeHoBaHuEe BBIXOJHBIX IMapaMETpoOB IIpU IMMPOBCACHUHU SKCIICPUMCHTA

No 1/ Mapametp Konuposannoe
0003HaueHHE
1 TBépnocts o bpunemio, MIla Y,
2 Pa36yxanue mo Tonmuse, % Y,
3 IIpenen npouyHocTH npH cTaTU4ecKoM n3rnde, Mlla Y

B Tabnumax 4-6 mpuBeneHbl 3KCIICPUMEHTAIBHBIC JTAHHBIC TI0 ONPEICIICHUI0 (PU3UKO-
MEXaHUYECKUX CBOMCTB T «IlmurtoTpen» u DS-1.

Taonuua 4

9KCHepI/IMCHTaJIBHBIe JAaHHBIC 1O OIIPCACIICHUIO BIIUSHUSA

KOJIMYCCTBA MUHCPAJIbHOTO HAITIOJIHUTEIIA HA TBEPAOCTD IJIUTHI 11O BpI/IHeJ'IJ'IIO

C Bennuuna tBEpaoctu no bpunennto B onbiTax, MIla
oJiepKaHue
MUHEPAIHLHOTO
HamoyHuTess, % 1 2 3 4 5 Cpenuee
[Tnuta «IlmutoTpen»
0 50,81 55,62 53,77 49,36 55,71 53,05
10 32,72 34,58 45,21 48,42 40,37 40,26
20 48,25 52,45 57,78 44,21 46,42 49,82
30 63,32 68,98 60,54 59,45 62,25 62,91
40 48,89 52,32 45,21 50,58 53,45 50,09
ITura DS-1

0 65,13 58,45 56,27 60,35 71,49 62,34
10 47,12 43,23 50,51 45,49 46,18 46,5
20 56,78 55,11 59,14 62,72 60,77 58,9
30 75,99 73,48 71,96 75,31 80,43 75,43
40 67,64 58,45 66,12 59,97 60,15 62,47
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Tabmuna 5

DKcrepuMeHTANIbHBIE TAHHBIE M0 ONPEIEIICHUIO BIUSHUS KOJIMYECTBA MUHEPAIbHOTO
HAMOJIHUTEIIS Ha Pa30yXaHUe MO TOJIIUHE ILTUTHI

Benuunna pa3OyxaHus 1O TONIIUHE IUTUTHI B ONbITaxX, %
ConeprxaHue
MUHEPAIHHOTO
Hamoauurens, % 1 2 3 4 5 Cpennee
ITnura «IlnutoTpen»
0 24,81 22,54 21,47 25,84 25,55 24,042
10 18,45 19,54 20,31 18,54 18,01 18,97
20 20,45 21,36 17,45 18,94 17,07 19,054
30 16,48 12,08 14,55 16,84 15,83 15,156
40 12,43 14,54 15,02 11,44 10,85 12,856
IImira DS-1
0 14,47 25,01 24,42 25,98 21,15 22,2
10 14,69 21,52 19,94 23,61 18,46 19,64
20 15,03 16,77 15,15 17,06 14,83 15,77
30 13,33 7,95 12,77 11,30 8,54 10,78
40 551 9,38 17,99 7,29 573 9,18

Tabnuua 6

9KCHepI/IMCHTaJIBHBIe JAaHHBIC 110 OIIPCACIICHUIO BIIMAHUSA KOJIUMYCCTBA
MHHCPAJIBHOI'0 HAITOJHUTEIA Ha IMPEACI IIPOYHOCTHU ITPU CTATUICCKOM M3ru0e IINTHI

BennunHa nipeena npoYHOCTH PU CTaTHdecKoM nu3rude B ombitax, MIla
Conepxanue
MHUHEPAJILHOTO
HanonEMTenﬂ, % 1 2 3 4 > Cpemiee
ITnura «IInutoTpen»
0 31,54 28,48 29,35 32,91 27,09 27,874
10 23,82 21,51 20,43 23,08 20,94 19,956
20 17,47 14,82 16,14 17,37 16,51 16,462
30 15,57 14,33 12,89 13,12 15,47 14,276
40 12,42 10,47 10,78 11,14 13,54 11,67
[Tura DS-1

0 21,09 30,74 26,24 14,41 17,28 21,95
10 13,42 14,00 12,04 10,13 12,79 12,48
20 15,53 14,27 15,91 12,16 14,62 14,5
30 16,97 17,34 13,47 18,82 18,6 17,04
40 10,23 11,14 9,75 11,46 12,55 11,03

B pesynbrare 00pabOTKM TaHHBIX SKCIEPUMEHTA TOTYUSHBI CIIEAYIOIINE 3aBUCUMOCTH:
1) ans ot «[ImutoTpeH»:

Y, = 47,9 +0,167x, €))
Y, = 33,17 — 0,35z, (2
Y, = 27,22 — 0,265x; 3
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2) st omt DS-1:

Y; = 55,3 + 0,291x, 4)
Y, = 22,5-0,35x, (5)
Y; = 18,86 — 0,173x. (6)

Ha ocHOBaHuM MoJTyd4eHHBIX YPaBHEHUN PErPeccHy ObUIM MOCTPOCHHI rpadudeckue
3aBUCUMOCTH, IPUBEJICHHbIE HA pUCYHKaX 1-3.

Pazbyxanie o Toanpne, %

Teepaoctn o bpunenmo, Mlla

o
Ln

]

)]
un

i
(|

v =0.2919x + 5529 I

L y=0,1673x + 47,88

55 >
L2 >
45 [
+
-3 5 T T T T T T T 1
0 5 10 15 20 25 20 35 40
KoapgecTeo ME HEPAJIBHOID HAIIWIHITETH, %
# MNawta "Mavtotped”  BENawTa "D5-1"
Puc. 1. 3aBucumocts TBepaoctu 1o bpunemmo mmt «[Inurorpen» n DS-1
OT KOJINYECTBa MUHEPAJIHHOTO HATIOIHUTEIIS
35

L
2

25

20

=
L

=
o

%]

=035 33173
\
B y=-0349x - 22494 \
—
\ -*-

0 5 10 15 20 25 30 35 40
KoandecTE0o MEHEPATLHOIO HANMOTHATEIH, Yo

# Mavta "Mavtorper” B Nawta "DS-1"

Puc. 2. 3aBucumocts pa3Oyxanus o TojimuHe ikt «Ilnutorpen» u DS-1
OT KOJIMYECTBA MUHEPAJIHLHOTO HATIOJTHUTEIIS
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Puc. 3. 3aBucumocTs mpezena NPpOYHOCTH MPH CTATUIECKOM H3rHOe IUTUT
«[lnurorpen» u DS-1 ot kKonmu4ecTBa MUHEPATLHOTO HATIOJTHUTES

AHanu3upys NOJTy4eHHbIE 3aBUCUMOCTH, MOKHO 3aKJIIOUUTh CIICAYIOIIEE:

1. VBenuueHue conep)KaHHs MHUHEPATBHOTO HAmojHHUTENs (Cyiabdara Oapus) B
JPEBECHO-KJIEEBOM KOMITO3UIMM IOBBIIAET BOAOCTOMKOCTh IUIMT. Tak, IOBBILIEHUE
coJepKaHuss MUHepanbHOro HamoimHuTens 10 40 % cHmkaer pa3OyxaHHe IO TONIIMHE MO
CPaBHEHHMIO C €0 HyJIEBBIM cojiepkanueM B 1,8 pasza juis it «[lmurotpen» u B 2,4 pasa s
wmt DS-1.

2. IIpouHocTHble xapakTepucTHkd ™mIUT DS-1 mnpu yBenuueHuH colepKaHUs
MHUHEpAJIbHOTO HAIMOJHUTENs MafarT. Hampumep, mpeaen MPOYHOCTH TPU CTATHYECKOM
u3rube CyIIecCTBEHHO yMeHbInaercs (Oomee yemM B 2 pasa), YTO MOXKHO OOBSCHUTH
YXYIIIEHHEM aJIre3Md MEXIy pacIUIaBICHHBIM aJre3WBOM M CyOCTpaToM 3a cYer
HNPUCYTCTBUSI MUKPOYACTHUL HATTOJIHUTEIIS.

3. 3aBHCHMOCTH TBEPJOCTHU 1O BpHHEIITIO OT KONIMYeCTBa MUHEPAIBHOTO HAITOJTHUTEIS
B JIPEBECHO-KJIEEBOM KOMIIO3MIIMM YCTAaHOBUTh HE YAAJIOCh, Tak Kak OojbIIoi pa3dpoc
MOJTYYCHHBIX PpE3yJbTATOB KAaK IO ONBITaM, TaK W IO TMOBTOPEHHSIM OJHOTO OIbITa HE
MO3BOJISIET AaTh OJJHO3HAYHOTO 3aKIFOUEHHUS.
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JAEPEBOOBPABOTKA B MAJIOOTA’KHOM
N UHAYCTPUAJIBHOM JOMOCTPOEHHUU

WOODWORKING IN LOW AND INDUSTRIAL
HOUSING CONSTRUCTION

VJIK 624.953

A.M. T'azn3os, B.B. OBcIHHHKOB
(A.M. Gazizov, V.V. Ovsyannikov)
(YTJITY, r. Ekatepun0Oypr, PD)
E-mail s cBsi3u ¢ aBTopamu: ashatgaz@mail.ru

IOPOEKTUBHOCTDb UCITOJIb30BAHUSA LHIEIIBI
AJIA ITPOU3BOJCTBA APBOJIMTOBBIX BJIOKOB

EFFICIENCY USE OF WOOD CHIPS
FOR THE PRODUCTION CONCRETE BLOCKS

PCZCCMOW!peHbl Memoobl  UCHONb30BAHU uendl. Okono2uu ydefzﬂemc;z bonvutoe
BHUMAaHUe, U 6 mo JHce 6pems ap60/mm eocmpe606aH 6 np0u36000m66 menJjblx, J1e2KUuXx,
Ka4yecmeeHHblX u HAOEICHBIX mamepuanos, nosmomy pa3pa6omana MexXHoI02UA
npouseoocmea apborumosvix 010k06 Ha obopyoosanuu CIC. Hx evicoko yenam 3a
3H€p2006€p€9f€€l—lu€ u menJlOCHa69fC€Hu€, 3d  36YKOnNocjloujeHue. Hauamuwi I’lp06l-lbl€
IKCnepumeHmbl no U3y4eruro GIUAHUA MpaMOPHOIZ KpOwKu HAa npoYHOCmMHble
Xapakxmepucmuxu apooiuma.

Describes the methods of using chips. Much attention is paid to the environment, and at
the same time it is in demand in the production of warm, light, high-quality and reliable
materials, so the technology of production of arbolite blocks on the equipment of SGS has
been developed. They are highly valued for energy saving and heat supply, for sound
absorption. Trial experiments to study the effect of marble chips on the strength
characteristics of arbolite have been started.

Ha cerogus OOO «Kb DOHepromer» 3aHMMAaeTCsl paCIMIOBKON JIPEBECHHBI, TPOIUTKON
¥ IPOQUITBHBIM [TPOU3BOICTBOM JIECOMATEPHUAIOB (KpOMeE TOJIIHHBI) — 6 MM, IPOU3BOJICTBOM
JKEJE3HOJOPOKHOTO W TPAMBAifHOTO Immana u ap. B Mecsn momydaercss mopsika 800 >
miensl. B cBsi3u ¢ 3THM BCTaeT BOMPOC O NepepadoTKe U UCIIONb30BaHUH LIETIbI.

CeroaHs 9KOJIOTUHN YACISIETCS OOJbIIIOe BHUMAHKE, M B TO € BpeMsi OH BOCTpeOOBaH B
NPOM3BOJICTBE TEIUIBIX, JIETKUX, KAYECTBEHHbIX M HAJAEKHBIX MaTepuajoB, I03TOMY
pa3paboTaHa TEXHOJOTHS TPOM3BOJCTBA apOOIUTOBBIX OJ0k0oB Ha obopymoBanum CI'C.
ApOonuTOBBIE GJIOKM XOPOIIO M3BECTHBI U MIMPOKO UCIOJIB3YIOTCS B 3apyOeXKHBIX CTpaHax.
VX BBICOKO LIEHST 32 YHEProcOepeKeHNE U TeIIOCHA0KEHNE, 32 3BYKOTIOTJIOMIEHHE.
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VY apbonuTa B pa3HBIX CTpaHaX €CTh CBOM Ha3BaHus: B llIBeimapum — «IrOpU301»; B
CIIIA, Kanane — «ByacToyH»; B Uexuu — «IHIMHOOETOH»; B SIMMOHUM — «4eHTEpU-00a1»; B
['epmaHuy — «IIOpUNaHesNby; B ABCTPUU — «BEIOKCH.

OGopynoBanue sl TPOU3BOJCTBA apOOIUTOBBIX OJIOKOB BKIIFOYAET OCTOHOCMECUTEIh
CI'C-M245, TtpaHcropTep JEHTOYHBIA C NPHEMOYHBIM OyHKEpPOM, OYHKEp HAKOIUTEIb-
no3atop u Bubporpecc CI'C-3 apOomnurt.

CpaBHuTENbHBIN aHanu3 OJIOKOB apOojuTa IOKa3all, 4YTO €ro MpUMEHEHUE B
CTPOUTEIILCTBE SKOHOMHYECKH OOOCHOBAaHHO TIO CpPaBHGHHUIO C  TPATUIMOHHBIMU
CTPOUTENIbHBIMHU MaTepHalaMi U UMEET PsiJi IPEUMYIIIECTB:

® OTHOCUTEIILHO HEOOJBIINE KAlUTATbHBIE BIOKEHUS B CTPOUTEIHCTBO KBAJPATHOTO
MeTpa KOHCTPYKIIUH;

® 3/1aHUs, TOCTPOCHHBbIE M3 Takoro OeToHa, Oe30macHbl JJs 3J0POBbs JIOACH U
MPUPOIHON cpeabl;

® COKpalIaloTCs CPOKU CTPOUTEIHCTBA 3AaHUIA;

® CHIDKAIOTCS DKCIUTyaTallMOHHBIE PACXO0/ibl HA OTOIJICHUE U BEHTUJISIIUIO.

Pacuer ypenpbHON CTOMMOCTH CTPOMTENbCTBA JOMa U3 apOoiuTa, KuUpnuued u
NeHOOJI0KOB 0e3 yueTa CTOUMOCTH (pyHJaMEeHTa, MOTOJIKOB M KPOBIIM MOKA3bIBACT, IOMYCTUM,
oM miomansio 200 M2, BBICOTA dTaxa — 3 M (2-3taxknoro moma). Ilnomans cTeH 3TOro qoMa
cocTaBut 240 M°. OO0111ee KOINMYECTBO OJIOKOB — 72 M, Kuprinunas kimagka qoikHa ObITH HE
menee 107 m°. Kupnug HEo0X0UMO YTEIUIUTh, MaTepHalibl i yTeluieHus — 552 py6./M2,
pabotsl 1o yrerienuto — 790 py6. Iltykarypka ap6onuta, mITyKaTypKa HapyXHBIX CTEH, C
ydeToM Marepuainos — 350 py6./M2. Kaxk Buium, apo0auT BHE KOHKYPEHIIUH.

[Tpocteie apudmernyeckue NEHCTBUS CBUAETEILCTBYIOT O TOM, YTO HCIIOJIb30BaHHE
YHUKAJIBHOTO CTPOUTEIHHOTO MaTepuaia SIBISETCA MpsIMbIM IpenumyiiecTBoM. HeoOxonumo
MIPOBECTHU JOTIOTHUTEIbHBIC UCCIIEIOBAHUS MTyTEM n96aBneHI/m MPaMOPHON KPOIIKH C LETbI0
YBEJIUYCHUS] OTHECTOMKOCTH ¥ IPOYHOCTH apOOJIUTA .
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HU.N. Aynaudenko, A.M. I'azusoB
(I.1. Dudnichenko, A.M. Gazizov)
(YTJITY, r. ExatepunOypr, PO)
E-mail mis cesi3u ¢ aBropamu: dudnichenko7@gmail.com

INPUMEHEHUE KPEMHE3EMHEBOI'O HAIIOJIHUTEJIA
JJIs HOBBIIMEHUSA OTHECTOUKOCTU APEBECHUHBI

THE APPLICATION OF KREMNEZEMA FILLER
TO IMPROVE THE FIRE RESISTANCE OF WOOD

Ha Oanmuwiti Mmomenm npuoymano 00CmamouyHoe KOAUUeCmEo NPORUMOK, KOMOopble
oarom Opesecune HeoOXO0OUMYIO 02HECMOUKOCMb, OUOCMOUKOCMb U Opyaue NoKa3ameu.
Paccmompum ocnecmoiikue nponumxu (aHmunupeHvl), MaxK Kak HOHUNCEHUE 2oplodecmi
Opesecunvl  A61emMcsi  OOHOU U3  OCHOBHbIX  npobiem  Oepegoobpabamulearoujel
APOMBIUIEHHOCTIU.

" Tasusos A.M., Mypatos, JI.®., Kumaes A.A. MeToabl OTHE3aIMUTH PEBECHHBI: MaT-T6l | MeXayHapoIH.
HAY4Y.-TIpaKTU4. KOH(. «AKTyaJbHBIC MPOOJIEMBI W TEHACHIUH Pa3BUTHS TEXHOCPEpHOW Oe30macHOCTH B
HedTerasoBoil orpaciam», MOCBAMEHHOH |5-metmio kadenpsl «[lokapHas W MPOMBIIUIEHHAS 0€30MaCHOCTHY.
Yoa: YTHTY, 2018. C. 303.

107


mailto:dudnichenko7@gmail.com

In this case, a sufficient amount of impregnations is given, which give wood exhibiting
fire resistance, biostability and other indicators. Consider fire-resistant impregnations (flame
retardants), since reducing the combustibility of wood is one of the main problems of the
woodworking industry.

JlpeBecrHa Npo10JIKaEeT 3aHUMATh JIMJUPYIOLINE O3UIMHA B CTPOUTEIBCTBE U OT/IEIIKE.
Hapsiny ¢ nmpeumyiiecTBaMu OHa MMEET HEJIOCTATKOB, IVIABHBIM M3 KOTOPBIX — MOBBIILIEHHAS
roproyects [1, 2]. Jlnsa ynydmieHuss ToKaszaTeneld ApPEBECHHBI HEOOXOAMMO PELIMTh
CJIEAYIOLIME 3ajauu:

1. IloHATh MPUHIIMIT TOATOTOBKU HMPOIHUTKH.

2. Y3HaTh, HACKOJIBbKO 3 PEKTUBHA Ta UM UHAS POIUTKA.

3. DKCHepUMEHTAIBHO ONPEAeTUTh 3()(HEKTUBHOCTD MPOITUTKH.

JUis HarasAHOro ImpUMepa MPONUTOK ObUIM CAETaHbl AEPEBSHHbIE 00pa3libl U3 COCHBI
pazmepom 40 x 40 x 40.

KpemHue3eMHEBBII MOPOIIOK CHayajga MPOCEMBAEM YEpPEe3 MEJIKOE CUTO C SYCHKOM He
Oonee 1 MM, 3aTeM CMEIIMBAEM C BOJON B COOTHOUIEHHM OJUH K OJHOMY, IOJYyYUB TAKUM
0o0pa3oM H3BeCTKOBOE TecTO. OOBIKHOBEHHYIO HOBAPEHHYIO COJb PACTBOPSEM B BOJE B
COOTHOLIEHUH | KI conu Ha 3 IUTpa BOABI U HA TOM COJISHOM PAcTBOPE 3aMEIINBAEM IJIHHY.
[Tocne sTOoro IIIMHAHOE W U3BECTKOBOE TECTO CMEIIMBAEM MEXIy co00il, cobmronas
IPOMOPLUI0 MEXAYy KOJMYECTBOM H3BECTH, TJMHBI M COJM COOTBETCTBEHHO 75:15:10.
[Tony4yeHHBIH cOCTaB HaAaHECEM Ha 3aroTOBKY C IMOMOIIBIO JKECTKOW KHCTU JBa pasa. Ilocie
HAHECEHMsI TIEPBOTO CJIOSI HYXKHO J]aTh €MY IIPOCOXHYTh B TeUeHHE 12 4acoB; pacxol cMecu
Ha JBYXCIOWHOE MOKphITHE cocTaBisgeT 1,5 kr Ha 1 M (M. pucyHok). L[BeT BbIcoxieit
3arOTOBKH — CBETJI0-KOPUYHEBBIM.

O0pas3el] KpeMHE3eMHEBO# TIIMHO-COJICBOI CYCIICH3UH

I[J'If[ TOTO YTOOBI IMPOBECTU UCIBITaAHHWA, BOCIIOJbB3YEMCA YCTaHOBKOﬁ 1104 Ha3BaHHUCM
«Kepamuueckast TpyOa». YcTaHOBKa INpeqHAa3HA4YeHa Ui OINPEAETICHUS TPYIIBI TPYIHO
TOpPHOYNX MATCPUAJIOB W OTHC3AIIUTHBIX CBOMWCTB HOKpBITI/Iﬁ " NPOMUTOYHBIX COCTABOB JJIA
00pabOTKU APEBECHUHBI.
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OBOPYJAOBAHME JETCKHUX UT'POBbBIX IVIOIHAJTOK
THE EQUIPMENT FOR CHILDREN’S PLAYGROUNDS

Paccmompena npobnema npoexmupoeanus u 000py008aHus OemcKUx Uesposvlx
NAOWAOOK OEpPeGIHHLIMU U0eUAMU OJll PA3HBIX B03PACMHBLIX 2pynn Oemel. JlemcKue
ueposvle KOMNIEKCbL CNOCOOCMBYIOM (QuU3U4ecKomy U YMCMBEHHOMY pa3sumuio oemell, d
makoice UuUparom HeManio8addCHyio poib 8 ux coyudaivHou aoanmayuu. Ilpocnedscusaemcs
Hanpasiexue no Xy00dCeCmEEeHHOMY OMOPMICHUIO USPOBLIX NIOWAOOK Ol Oemell ¢
UCNONB308AHUEM HAMYPATLHO20 0epesa 8 cmiujie OPeBHePyCCKO20 3004eCcmaa.

The problem of designing and equipping children's playgrounds with wooden products
for different age groups of children is considered. Children's play complexes contribute to the
physical and mental development of children, and also play an important role in their social
adaptation. There is a direction on the decoration of playgrounds for children using natural
wood in the style of old Russian architecture.

OrpomHyI0 poib B TAPMOHMYHOM Pa3BUTUU U BOCIIUTAHUU JIETEH HIParOT aKTHUBHBIC
3aHATUST HA CBEXeM Bo3ayxe. [IpoM3BOACTBO AETCKHX TUIOMAJAO0K CO CIIENHATBHBIMU
UTPOBBIMM KOMIUJIEKCAMU 110 JM3alfHEPCKUM TNPOEKTaM ceildac OuYeHb aKTyaJbHO U
BocTpeOOBaHO 0O0mIecTBOM. JI€TCKMI WMTPOBOM KOMILJIEKC MPEACTABISET COO0O0M CHeIuaibHO
OTBEJICHHYIO TEPPUTOPHIO JJISI UTP, TJI€ PaclojliaraloT pa3InyHoe 00O0pyAOBaHHE, KOTOpOe
CHOCOOCTBYET Kak (U3NYECKOMY, TaK M YMCTBEHHOMY Da3BUTHIO IETEW, a TakKe UIpaer
HEMAJIOBAXHYIO DPOJIb B HUX COLMalbHON ajantanuu. JleTckue HUrpoBble KOHCTPYKLUHU
FapMOHUYHO BIUCHIBAIOTCS B JIaHAWAQTHBIN AW3aliH Pa3BUTHS COBPEMEHHOI'O Topojaa
JIOTIOJTHSTIOT €TO.

B Hacrosimee BpeMs YETKO MPOCIIEKHMBAETCS HAMNpaBICHUE IO XYHAO0KECTBEHHOMY
0(pOpMIICHHIO MTPOBBIX TUIOMIAMOK JJIsi JAETEH C HCIOJIb30BaHHEM HATYpalbHOTO JiepeBa B
CTHJIE JPEBHEPYCCKOIo 30/4ecTBa. JlaHHOE HampaBJIEHHE CO3/1ae€T BO3MOXKHOCTh Pa3BUBATh
NEeTCKyl0 (paHTa3Wio, BOCIHTHIBATH Yy JIETEH YYBCTBO NMPEKPACHOTO M PA3INYaTh TPAHUIIBI
no0pa M 371a, UCIIOJIb3YsI TEPOEB CKa304HOTO MHUPA.

WrpoBble muomanku Ajsl AeTel, BBITOJHEHHBIE U3 HATYPaJbHOTO JiepeBa Ha MOPSIOK
BBIIIIE KOMIUIEKCOB, CJAETaHHbIX M3 METAJUIOKOHCTPYKUMH u 1iactuka. OCHOBHBIE
NPEeUMYIIeCTBa OYECBHIHBI: MPUPOAHAS OJM30CTh K YEIOBEKY M SKOJOTUYHOCTH. Mrposoe
00OpyJOBaHUE U3 JIEpEBa BEJIMKOJIENTHO BIMCHIBAETCS B COBPEMEHHBIH OKpYXaroIui
JaHamadt, TOMOTHSIS €ro HETOCTAKIIMMHU TPUPOIHBIMU dIeMeHTamu [1, 2].

B o06opynoBanue miuoniagok BXOIAT TaKHe JJIEMEHTHI Kak JaOMpPUHT (YCTpOMCTBO 1O
OpPHEHTALMN ¥ KOOPIMHAIMH JIBU)KCHHS), Pa3HbIC UTPOBBIC JBUTAIOIIAECS JICMEHTBI IS
Pa3BUTHSL CUJIBI U JIOBKOCTH, CIIELIUAIBHO 000PY/I0BAaHHBIE MECTA — MECOYHHIIBI JJIs1 PabOTHI €
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TIECKOM, BEPAHIBl M 30HTHI U WIP BO BPEMs COJNHEYHBIX IHEH, a TaKKe TUIOMIAIAKH ISt
CBOOOTHOM JEATEIBHOCTH.

JInst yKpalieHusi IeTCKHX IUIOIIAM0K HCIOJIB3YIOT BCEBO3MOKHBIE MOHYMCHTAIbHBIC
JIEKOPATHBHBIE CKYJIBIITYPBI.

Bosiee mpuemieMo Ha WIPOBOM YYacTKE MCIOJB30BaHME AHUMAINCTUKHU. JlaHHBIC
CKYJIBIITYPBI, BBIMTOJHEHHBIE U3 JICPEBa, OPraHMYHO BIIMCBHIBAIOTCS B OKPY KAIOIIHMN JIaHAIIad)T
U CO3Jal0T CKa304Hyro atMochepy (puc. 1).

Puc. 1. CkynpnTypsl )KUBOTHBIX (AaHIMAaTHCTHKA)

JlepeBsiHHBIE CKYIBITYPHI 3aMEYaTEIIbHO CMOTPATCS Ha (OHE MOCAIOK KYCTapHUKOB,
KpacuBo 0(hOPMIIEHHBIX KIIyMO M J€KOPATUBHBIX CTEHOK, HU3KOI'O UTPOBOT0 000PY10BaHMUS.

[Ipu oOycTpoiicTBe UTrpOBOIl 30HBI JOJDKHBI YYHUTHIBATH ACIEKTHI UTPHI HA JIETCKON
IUIOINAJKE, M BBIOMpATh, pa3MellaTh 3JIEMEHTHl HYKHO B COOTBETCTBHUHM C BO3PAacCTOM U
BO3MOXKHOCTSIMU pebenka [1]. Kauenu, ropka, jgecTHuIa, Kapyceidb — CaMblie BOCTPEOOBaHHBIC
IpEeIMEThI, KOTOPbIE HHTEPECHBI AeTsM (puc. 2).

Puc. 2. BapuaHThl 00yCTpONCTBA IETCKAX UTPOBBIX TUIOMIAI0K:
1 — necounupl; 2 — ropka; 3 — Oym-6anancup;
4 — banaHcHp; 5 — THMHACTHYECKHI KOMIUIEKC; 6 — TaOUpUHT; 7 — Kapycellb;
8 — kauanka; 9 — uckyccrBeHHnsbli penbed; 10 — TeHTOBBIN HaBec; 11 — ckameiiky;
12 — Benopopoxka; 13 — moMuK

Kaxxnoe uznenue MoXeT MMETh CBOWM IIBETOBOM 00pa3 M KOJOPHUT, HO BaXXHO U TO,
4TOOBI BCE 3JIEMEHTHI 000py/10BaHNS OBLIM BBIIIOJHEHBI U3 OJTHOPOHBIX MAaTepHAIIOB U ObLTH
eMHbI KaK 110 popMe, Tak U M0 OKpacke.
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Bce momiagku uist UTPBI TOJKHBI TOPA3IENATECS Ha ONpeeSICHHBIE 30HbI, COTIIACHO
BO3PACTHBIM TpyIIlaM YYaCTHUKOB — 110 3 JieT, ¢ 3 10 6 Jet, ¢ 7 1014 ner. CornacHo 3ToMy u
noA0UpaeTcs pa3InIHOe 000PyIOBaHUE [Tl 00YCTPONCTBA IETCKO muomaaku (puc. 3).

Puc. 3. O6opynoBaHue TETCKUX TUIOMIAIOK IO BO3pacTam

Jlerckue mioLWIaiKU JIOJDKHBI 000pynOBaTbcs TaK, 4YTOObBI HX MOXHO OBLIO
HCIIONIB30BAaTh B JTI000€ BpeMs rojia.

[lpy mnIaHupOBaHMM JETCKOM IUIOIAAKM HEOOXOJUMO YYHMTHIBaTb OCOOEHHOCTHU
nanamadTa, pacroyioKEHUE MOA3EMHBIX KOMMYHHKAIIUN, HAIIPABIICHHE COJHEYHBIX JTydel B
TEUYEHUE [Hs, HAJIW4YMe 30H OE30MaCHOCTH KaXJOro OTIAECIBHOTO HIPOBOTO KOMIIOHEHTA
IUTOINAKH, a TaK)Ke HAIpaBJICHUE JIBUKCHUS JETEH BO BPeMs UTPHI U HAJMYME BO3PACTHBIX
30H. Ilmomanku oO0s3aTeNbHO JOJKHBI HMETh OTpPaXKICHHE OT OJIM3KO MPOXOJAIIEro
TPAHCIOPTA, MEIEXOAHBIX TOPOKEK, BBITYIIAa COOAK.

[Ipyu co3maHuM JAETCKUX MIPOBBIX IUIOMIAJOK BaXXHO YYUTHIBATH M TO, UTO
UCTIOJIB30BaThCSl OHM JIOJDKHBI B JII00O€ BpeMs rojia, He3aBUCHMO OT TTOTOJHBIX YCIIOBHIA.
Taxoke NMpu UX MJIAHUPOBAHMM HEOOXOJMMO BO BHUMaHHE OpaTh HAJMYKME 30HUPOBAHMS 110
BO3PACTHBIM I'PYIIIaM U 30H O€30MAaCHOCTH KaXKI0TO KOMIIOHEHTA TIOMIAJIKH.

Taxke Ba)XHO NPUHUMATh BO BHUMAaHME M TO, YTO MIIAJIINE JETH, COIJACHO HX
BO3PACTHOMY pa3BUTHIO, OYECHb C€JIa00 BOCHPUHUMAIOT YYBCTBO OMACHOCTH M HMMEIOT
HE/IOCTaTOYHO PAa3BUTYI0 KOOPAMHAIMIO JBWXKEHHA. B CBSI3M C 3TUM NpPOAYMaHHBIH WU
IPaMOTHO CIPOCKTHUPOBAHHBIM TU3aifH WMIPOBOTO MPOCTPAHCTBA TIOMOXKET 00€30IacHTh
UTPAIOIIUX JeTel pa3HbIX BO3PACTHBIX IPYIII.

Co3naBas A€TCKHE MTPOBBIE IJIOUIAJIKA, HEOOXOIMMO BEPHO pacrojaraTh pa3IndHbIC
NpUCHIOCOOICHNsT U DJIEMEHTHI, YUMTHIBATh Y3JIOBbIE COEAMHEHHUsS JeTalell B BOIPOCE HUX
0€30IaCHOCTH,  YYMTHIBaTb  HKOHOMHMYHOCTh M  PALMOHAIBHOCTh  YNOTpEeOIeHUS
UCTIONIb3yEMOT0 MaTepHraa.

be3onacHas KOHCTPYKIMS M AU3aiH 000PYIOBaHMS UTPOBOM IUIONIAKH JIOJIKHBI CTaTh
00BEKTOM TPUCTATFHOTO BHUMAHUS JIMII, OTBETCTBEHHBIX 33 CTPOMTEIBCTBO, COJIEPKAHUE U
9KCIUTyaTallMl0 UIPOBBIX IUIOMIA/IOK, @ TaKXKe OpraHu3alMid, 3aHUMAIOIIMXCsS pa3paboTKon
HOPMAaTUBHOM JTOKYMEHTAlMU, KOHTPOJIHMPYIOLIIUX OPraHOB T'OCYAAPCTBEHHON, pETMOHAIBHON
U MECTHOM BJIACTH.

CKa304YHBIX TEpOEB, PaA3IUYHYI0 JEPEBSIHHYIO TEXHUKY, CTaTyH J>XHUBOTHBIX ITydllle
pacrioyiaraTb Ha pPOBHOW moBepxXxHOcTH. Ha miomankax craBATCS JOMHUKH, IIATPhl U3
9KOJIOTMYECKU YUCTHIX CTPOUTENLHBIX MaTepuayio (puc. 4).

[Ipy mnpoeKTHpOBaHWHU, W3TOTOBJIEHUH W YCTaHOBKE OOOPYAOBaHUS Ha JETCKUX
UTPOBBIX TUIOMIAIKaX HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS CTAHAAPTOB IO OE30MacCHOCTH
cornacHo 'OCTawm [3-9].

Bonpockl 1m0 conepkaHWIO W OKCIUTyaTalldM JETCKUX IUIOIIAJAO0K OTPaKEHBI B
I'OCTe [8], xoTOpelii  pEKOMEHAYET MPOBOAUTH  PErYJSIPHBI  BHU3yalbHBIA U
(GYHKIMOHATIBHBIN OCMOTP 00OpPYIOBaHUS JETCKOTO MTPOBOTO KOMIUIEKCA OJUH pa3 B TPHU
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MecsIla, a OCHOBHOM OCMOTp — C IMEPUOJUYHOCTBIO B 12 MecslleB C LEJIbI OLIEHKH
COOTBETCTBUS TEXHUYECKOT'O COCTOSIHUS 000PYAOBaHUS TpeOOBaHUAM OE€30aCHOCTH.

Puc. 4. I[epeBS[HHI)Ie KOHCTPYKIHWU JIA UT'POBBIX IJIOHIAA0K

[IpaBuBHO BBINOIHEHHAsI COOPKA, YCTAHOBKA UTPOBOTO M CIIOPTHBHOTO 00OPYI0BaHUS,
a 3aTeM IIOCTOSHHBIH OCMOTP M PEMOHT o0ecrneyar IJIUTENbHYI, a CaMoe€ IJIaBHOE,
0e30macHyto AJs AeTel HKCIUTyaTaluIo AETCKUX IUIOMIA I0K.
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HCIIOJIb30BAHHUE JEPEBAHHBIX TOPLHLOBBIX CPE30B
JJIsA AEKOPUPOBAHUA IIOMEILIEHUN

USE OF WOODEN END SECTIONS FOR DECORATION OF PREMISES

Paccmompen 6onpoc ucnonvzosanus mopyosvix cpe308 HAMYPaAibHO2O Oepesd 8
ouzatine 20poOCKO20 U 3A20pPOOH020 UHMEPbePos. [lekopuposanue CmeH, NOMOJIKOS,
CMONIeWHUY U PA3HBIX AKCeccyapos MopyobIMU cpe3amu O0epesa co3oaem Komgopm u
npu()aem nomeweHuro HeoObIuHblL wapm. Hpedﬂoofcena MexXHOoI02UA U320NMO6JTIEHUA
MOPYOBHIX CPE308 U PSIO KOHCMPYKMUBHBIX OUZAUHEPCKUX PeULeHULl 8 UX NPUMEHEHUU.

The question of the use of end sections of a natural tree in the design of urban and
suburban interiors is considered. Decorating walls, ceilings, countertops and various
accessories with end cuts of wood creates comfort and gives the room an unusual charm. The
technology of manufacturing end slices and a number of constructive design solutions in their
application are proposed.

[peBecuHa — OIMH M3 CaMbIX TPAJUIIMOHHBIX, SKOJOTMYECKUX, MPUBJICKATEIbHBIX WU
MONYJSPHBIX MaTepUAIOB ISl CTPOUTENbCTBA. M HECMOTPS Ha TO, YTO B HACTOSLIEE BpeMs
OOJIBIIMHCTBO JIOMOB CTPOHMTCS W3 METAUIOKOHCTPYKIWH, OETOHA, Pa3IUYHBIX OJIOKOB,
KUpIIMYa U CTEKJIa, BCE XK€ JEpEeBO IIMPOKO HCIOJIB3YEeTCS BO BHYTPEHHEH OTAENIKE
MOMEILICHUI M BCErja SIBJSIETCA AKTyaJbHBIM JIU3aWHEPCKUM TPEHAOM. YCTaB OT I'POMKOM
TOPOJICKON CYETBhI, JIIOJU CTaparoTCs IoMa OKPYXHUTh ce0s HaTypajibHBIMU JKOJIOTUYECKH
YUCTBIMH M TEIUIBIMH MaTepuanaMu. Vicronb3oBaHME HATypallbHOrO J€peBa IS CO3JaHUS
WHTEpbepa BCerJa MOJIHO, U CEroAHs 0e3 HCIOIb30BaHMs IepeBa He MPEACTABIACTCS HU OJUH
UHTEpbEp, KAaKoro Obl CTHJISI OH HU ObLI [1].

Ha ceromusuiHuii 1eHb CyIIeCTBYeT OECKOHEYHO MHOTO PA3IMYHBIX OPHUTHHATBHBIX
UJed W BAPUAHTOB MO HCMHOJIB30BAHUIO HATYPAJIBHOI'O J€PEBA B JIOMAIIHEM HHTEPBHEPE.
B niepByro odepenpb 3TO AepEeBSHHBIE TOJBI, TTOTOJIKH C HCIONIb30BAHUEM JCPEBSIHHBIX OAJOK,
CTCHOBBIE TaHETIH, OKHA, JIBEPH, JIECTHMIIbI, pa3inyHas MeOenb, a TakKe BCEBO3MOXKHBIE
JIEKOPATUBHBIE 3JIEMEHTBI, YKPAILIAIOIIME COBPEMEHHBIE HUHTEPHEPHI.

bnaromaps npodeccuonansHO nu3aiiHepckoil paboTe codeTaHue Jaxe YCTapeBILEro
JiepeBa C M3SIIHBIMU CBETHUJIBHUKAMH M MOJHOW MeOEIbI0 HE BBI3OBET HEIOTIOHUMAHHS M
nuckomMbopTa A7l 3pUTETFHOTO BOCIIPHUSATHSL.

Hcnonp30BaHnEe  «HATYpPaJIbHOIO»  HWHTEPbEpA  3aBOPAXKUBACT U MPUBJIEKAET
BO3MOKHOCTBIO COYETaTh MOJb3y CO CTHJIEM, HEOPAMHAPHOCTBIO U POCKOIIBIO. ITOT
JIEHCTBUTEIILHO HEOOBIYHBIM MPUPOTHBIA MaTepUal JaeT BO3MOXXHOCTh MPO(eCcCHOHATBLHBIM
JIA3aliHEpaM CO3aBaTh YHUKAJIBHBIE PEIICHUS B CTUIIE IEPEBIHHOIO Xal-TeKa.

JlocTymmHOCT, ~ MaTepuajna, TMpoCcToTa O00pabOTKM  JaeT BO3MOXKHOCTH  Yallle
AKCIEPUMEHTUPOBATh U MEHATh HACTPOEHHWE B JOMAlIHEM HHTepbepe. /[lepeBo MOXKHO M
HYKHO HCMOJIb30BaTh B PA3JIMYHBIX KAueCTBaX, TaK KakK €ro KpacoTa, 3KOJIOTHYHOCTh W
KOM(OPTHOCTH TTOJTHOCTHIO COOTBETCTBYET COBPEMEHHBIM MOJHBIM TEHICHIIMSIM. DKOCTHIIb B
MOCJIETHEE BPEeMs MPUBJIEKAECT BCe OOJNBIINE JIFOACH, TE€X, KTO JIOOUT HCIOIh30BaTh B CBOEM
nmu3aiiHe BCE HATYPaIbHOE U HEOOBIYHOE.
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HeoxxumanHo M OYeHb CTWJIBHO B JOMAIlHEM HHTEPbEpPE CMOTPSTCA H3JAETus,
BHITIOJTHEHHBIE W3 TOPIOBBIX CPE30B <«OKHBOTO» JepeBa. TmarenbHOo oO0paboTaHHBIE U
OTHUTU(OBAHHBIE JIAKUPOBAHHBIE KPYTJIbIE TOPIIOBBIE CPE3BI BBITIIAIAT IPOCTO 3aMEUaTENbHO,
HE BBI3BIBAKOT III/ICKOM(bOpTa AJId 3pUTCIIBHOIO BOCIIPUATHA, a4 NPpHUAAOT MOMCUICHUIO CBOM
HEOOBIYHBIN MIapM.

[leneBpbl pyuHO#l pabOTHI, BHITOJHEHHBIC U3 TOPIIOBBIX CPE30B HATYPAILHOTO JIEpPEBa,
CO3/IaI0T KOHTPACT B UHTEPHEPE U OCBEXKAIOT €ro CBOEH «M3IOMUHKOI». OUeHb CTUIIBLHO
CMOTPHUTCSI CT€HA U3 TOPIIOBBIX CPE30B JIEPEBA B COYETAHUU C JIPYTUMHU 3JEMEHTaMU JEKOpa
nomerienui (puc. 1).

Puc. 1. Jluzaiin uHTEphEpa C UCIIOJIB30BAaHUEM
JEKOPUPOBAHUS CTEHBI IEPEBIHHBIMH TOPLIOBBIMU Cpe3aMu

[lonepeynoe cedyeHHe CTBOJIOBOM YacTH JI€peBa HA IUIOCKME IITACTUHBI PA3IMYHON
TOJILIMHBI HA3bIBAETCS TOPLOBBIM cpe3oM. Kaxnas ruiacTuHa TOPLOBOIO Cpe3a MMEET CBOMN
HEITOBTOPUMBIA PUCYHOK, COCTOSIIIUM W3 TOJAWYHBIX KOJIEL, KOTOPBIE ONPENEISIOT BO3PACT
Jepesa.

Kpyribie TOpmoBbie cpe3bl MO CBOMM PHCYHKaM OY€Hb CBOEOOpa3HBl M YHHKAIBHO
KPAacCHBBI, a TOTOBas OT/ICJIKA U3 HUX BBIMJISAUT OYCHBb CTHIIBHO U MTPUBJIEKATENLHO (pHUC. 2).

Puc. 2. JlepeBsiHHBIC TOPLIOBBIC CPE3bI

JlexopupoBaHue MHTEpbEpa JPEBECHBIMU TOPLOBBIMH  Cpe3aMH  HMeEeT sl
npeumMyIiecTB. Bo-nepBoIX, 3TO JOATOBEYHOCTH. [IpaBunbHO 00paboTaHHas ApeBecuHa OyaeT
MOJIHOCTBIO 3AIUIIEHA OT BJIArd M PA3JIMYHBIX MEXAHUYECKUX MOBPEXKACHUM, YTO MPOAIUT
CPOK €€ CIyXKObl M TOMOXET COKOHOMHUTh Ha YacThIX pPEeMOHTaX. Bo-BTOpBIX, 3TO
terionzomsinysi. HarypanbHas JpeBecHHa HMeEeT CHOCOOHOCTh  yIEp)KHUBAaTh  TEIIO,
MOJIJIEP)KUBATH TEMIIEPATYPy MOMEIIEHUS, TPUHOCS TOTOKUTENbHBIN d3PPEKT sl KBApTUPHI,
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MMEIOIICH XOJOMHYI0 OCTOHHYIO CTeHY WJIM JISJTHON MOJ. B-TpeThuX, 5TO YHHUKAIBHOCTH.
Otpenka CTEHbl WM 10Jla HATypalbHBIMU TOPLIOBBIMM CpE3aMH — 3TO HENOBTOpsieMast
KOMITO3HUIIHS 3JIEMEHTOB, CO3/1a10111asi HEOBTOPUMbIN YHUKAIBHBIM PUCYHOK.

JIroboe moMeIlieHue JOJDKHO OBITh CBETJIBIM, MPOCTOPHBIM U YIOTHBIM, MO3TOMY
JNEKOpUPYsd NOMEIIEHHE HaTypalbHBIMU TOPLOBBIMH Cpe3aMH aKIEeHT CIeAyeT claelaTh
TOJIBKO Ha OJIHY I'PaHb KOMHAThI UM YacTh CTEHBI, HE CTapasiCh HAPYLIUTh CBETOBYIO raMMy
MOMEIECHUSI.

BbUIOKUTB «JpeBecHBIN Ma33m», KaK OAMH W3 3JIEMEHTOB CTEHBI WM M0JIa, CBOMMH
pyKaMH BIIOJHE BO3MOXKHO, HO Ui 3TOTO HY)XHO HMETh OY€Hb OOJbIIOE KeJTaHUuEe U
TepIieHNe, He0OX0IMMO YUUTHIBATh CI0KHOCTb U TPYJOEMKOCTb JAHHOTO MPOIECcCa.

B 3umHMII mnepuon aepeBbS U KYCTapHUKM HAXOISTCS B COCTOSIHUM  IOKOS,
HAOJIOIaeTCsl  3HAYUTENIbHOE  IIOHWKEHUE  TEMIIEpAaTypHOIO  pEXKUMa, OTCYTCTBHE
JIOCTaTOYHOTO MUTAHUS U TOPMOKEHHE BCEX KU3HEHHBIX MporeccoB. IMEHHO B 3TOT 3UMHUMN
NepuoJl 1 HE0OXOAUMO MPOBOIUTH 3aTOTOBKY CHIPBS sl Oy IyIIMX TOPLOBBIX CPE30B, TAK KaK
coJiep’KaHue BJIard B APEBECHHE JAaCT PACTPECKUBAHUE TIPU CYIIKE.

W3 pacnimieHHBIX OpeBEeH JENaloTCsl METPOBBIE YypaKH, TOPLEBBIE YaCTH 00S3aTEIHLHO
00pabaThIBalOT  CIEUATIbHBIM  KOHCEPBUPYIOIIUM  COCTaBOM  (QHTUIIUPEHOM  WIIU
AQHTHCENTUKOM) U CKJIAJUPYIOT Ha CPOK OKOJO 4 MecALEB AJs MOCIEIyIOIIEero KOHTPOJIS
TUHAMHUKU PErylupoBaHus BiIaxHOCTH. OAMH pa3 B MecCAll MPOBOAUTCS B3BEUIMBAHUE U
oIpeJieTICHUe MoTepu Biaru [2].

[Tocne panHOW mpoueaypbl Yypaku TOPLYIOTCS Ha Ooliee KOPOTKHE 3aroTOBKH,
TOJIIIMHA 3arOTOBKM Ha 3 CM JOJDKHA OBITH OOJBIIE YeM caM TOPLOBBIA cpe3. TopiieBbie
YacTH 3aroTOBOK CHOBa 0OpabaThIBAIOTCS CHEIHAIBHBIM COCTAaBOM AHTUIIMPEHOM WIIU
AQHTHCENTHKOM M CKJIAJHPYIOTCS B MPOBETPUBACMBIE SIIUKH C KPYITHBIMA CYXHMH OIMJIKAMHU
emle Ha 2 mecsla A uX JajbHeiiero Beichixanus. Ha maHHOM sTame paboThl CHOBa UIET
JMAarHOCTHKA YPOBHSI BJIAKHOCTH.

[Tpu HacTymJIeHUHU JIETHETO MEpHoJia 3aroTOBKH 3abupaioT Ha (pezepoBanue. CHUMAsS
mo 1 cM ¢ KaxIOW CTOPOHBI, 00pabaTHIBAIOT TOPILEBBIE YacTH CIEIHAIBHBIM COCTABOM WU
CHOBa CKJIAIUPYIOT B SIIIMKU C KPYMHBIMH CYXUMH ONHIKAMU Ha CPOK J0 4 MecsieB 0
MOJIHOM cTaOMIIN3aluy Beca 3arOTOBKHU.

B ocenHmii mepuosn c 3aroToBOK aKKypaTHO CHUMAIOT KoOpy, HUIH(]YIOT OOKOBbIE
CTOPOHBI U IJIACTH TOPLOBBIX cpe3oB. Jlyis 1aHHOrO BuAa paOOTHI UCIOJIB3YIOT JIGHTOUHYIO
uumoBalpHyl0 MamuHy (2 BHIa MIKYpKH TmoodepenHo — ¢ 3epHom 40 wu  80),
HKCLUEHTPUKOBYIO HUIM(OBANbHYI0 MalMHY (3 BHAA IIKYPKU MOOYEpPENHO — ¢ 3epHOM 120,
180 u 240), B mporecce 4Yero 3aroToBka MPOXOIUT JBYXCTOpoHHe mmudoBaHue. Bce
3arOTOBKM CHOBa 00padaThIBAIOT CHEIMAIbHBIM KOHCEPBUPYIOIUM COCTaBOM U CKIIAJAUPYIOT
Ha cpok okosio 10 gHel. 3akmro4uuTenbHBIM 3Tan 00pabOTKM TOPLEBBIX YacTel 3aroTOBKH
IPOXOJUT Ha IKCIIEHTPUKOBOM HITHM(OBATIBLHON MalIMHKe (IIKypKa ¢ 3epHOM 320).

[l paboThl cieslyeT BBIOMpaTh TOPLOBBIE CPE3bl OPEBEH ONpEEIEHHBIX OO/ AEpEBa,
JMana3oHa CeYeHUH M UCMOJIb30BATh TOJIBKO TOJCTHIE TOPIIOBBIE CPE3bI ISl TOTO, YTOOBI HE
00pa30BBIBAJIUCH IPU BBIKJIA/IKE OKPYKHOCTEN OOJIBIINE TYCTOTHI.

[Tpu yknagke TOPLOBBIX CPE30B Ha MOJ HEOOXOAMMO HCIIOJIb30BaTh UypakKHd TBEPABIX
MOpoJI, TaK Kak IOJ IMOJBEpraercs pasinyHoi Harpyske. HeoOxonumo 3adukcupoBath Bce
YacTH Ha CIEIHaIbHO NPUTOTOBJIEHHBIH pAacTBOp (JIydiie Ha OCHOBE IIEMEHTA).
Hcnonp3oBaHne 00ObIUHOrO Kiesi ce0si HE ONpaBAbIBAaET, TaK KaK HaOJI0aeTcsl MOCTEIEHHOE
OTCJIOEHHE OT I0JIA.

[lepen yxinaapiBaHHEM JTaHHBIX «IPEBECHBIX Ma3J70B» HEOOXOIMUMO MPOBECTU PaboTy Mo
BBIPaBHUBAHUIO NTOBEPXHOCTU. Ha BepTHKAIBbHYIO TOBEPXHOCTD, T. €. CTEHY, BHIOOP TOJIIHUHBI
KaXKI0ro 3JeMeHTa He OyJeT CHUIbHO BIMATH, a BOT Ha moi — na. [locime copTupoBku Bcex
TOPILIOBBIX CPE30B MOJI OOLIYIO TONIMHY HEOOXOAMMO UX YJIOXKHUTh Ha MOBEPXHOCTh M TOCIHE
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3TOrO 3aHATbCA HUTMdoBaHMEeM. JlaHHBIN 3Tanm pabOThl 3aHMMaeT HEMalO BPEMEHH, TaK Kak
TPYIHO JOOUTHCS POBHOM MOBEPXHOCTH.

3aBepiiaerca paboTa MOKPHITUEM MOBEPXHOCTH JIAKOM B OYEHb YHCTOM IOMELICHHH,
yTOOBI M30€XKaTh TOMAJAHMs YaCTHUI] NI B JIAKOBBIN ciioii. B TedueHune 3-x CyTOK Jak
BbICbIXaeT. [laHHasi mporeaypa HeoOXoAuMa, Tak KaK JaK BBIIOJHSAET (QYHKIMIO 3alUThl OT
BpEIUTENICH U BHEIIHETO BO3ieiicTBUs (puc. 3).

Puc. 3. JlekopupoBaHue 1ona IepeBIHHBIMU TOPIIOBBIMH CPE3aMU

Jns odbopMieHHs] CT€H KPYIJIBIMH TOPILIOBBIMH Cpe3aMU B IIEHTPE BBICBEPIMBACTCS
CKBO3HOE WJIM HECKBO3HOE OTBEpCTHE I ero KpemieHus. [Ipormecc odopMieHUs
JIEPEBSIHHBIMU TOPIIOBBIMU Cpe3aMU CTEHBI WIIH JPYrod Kakon-1100 HAKIOHHOM MOBEPXHOCTH
HE TPYJ0EMOK: ITPOCTO HEOOXOAMMO COOPATh «IPEBECHBIC MA3IIBI», YIOKUTh UX U 3aKPETIUTD.

[Ipn yacTYHOM BBIKJIAJKE CTEH CHadalla HEOOXOJUMO 0003HAYUTh KOHTYpP OTIENKH,
OTOM 3a()UKCHPOBATH TOPIIOBBIE CPE3bI, OCTABJIAS MEXKIY HHMH HEOONBIINE MPOMEKYTKH,
yuuThIBas pa3OyxaHue APEBECHHBI MPU U3MEHEHWHU BIAXHOCTH B momemieHuu. [[ns Oonee
MPOYHON (UKCAIUU HEOOXOJUMO IOJ00paTh KAYeCTBEHHBIM KIIEH M MaKCHMAaJIbHO YHCTO
OYHUCTUTHh MOBEPXHOCTh OT MEJKUX YaCTUIl MbUIM. J[JI1 3CTETUYHOCTH CTEHY W3 TOPLIOBBIX
Cpe30B CHavayia HeOOX0IMMO 00paboTaTh MOPHIIKOM, & 3aT€M MOKPHITh JJAKOM WJIH TTOKPACUTh
B HEOOXOAMMBIH [BET COTVIACHO TU3aiiHy moMemnieHus (puc. 4).

CrenuanbHBIX 3HAHUM W HABBIKOB HE TpeOyeTcs, TIaBHOE — COOJIOIATh IMpaBHiia
BbIOOPA, TOJITOHKH TOPLIOBBIX CPE30B JIEPEBa U MPABUIBLHOCTh UX 00PaOOTKH.

VIUBUTE CBOMX TOCT€ MOYKHO W BCEBO3MOXXHBIMHU JW3aWHEPCKUMH PEIICHUSIMU,
CHACNAHHBIX M3 KPYIJIBIX CIWJIOB — JJsi OJIaroycrpoiictBa camoro HWHTephepa. Mcmomb3ys
Pa3HyIO TOJNIIHMHY U JAaMETpP TOPLOBOTO Cpe3a, MOKHO M3TOTOBUTH Pa3IU4HBIE aKCECCYaphl,
HAaCTEHHbIE MAaHHO-KapTHHBI, 4Yachl, 3€pKaja B KpPAaCHBOW OIpPABE, pa3INYHble KyXOHHBIE
MPUHAJJICKHOCTH U DJIEMEHTHI MEOENTH — CTOJICIITHUIIBI, CTYIbS, JIECTHULIBI U T. T.

[Ipu co3manum nr000r0 M3AENUS U3 JPEBECHBIX TOPLIOBBIX CPE30B MOXKHO IMOJIAraThCst
Ha CBOM BKYC M kenaHus. BapuaHToB co3gaHus U3Aeins MHOTO. DTO UCHOJIb30BAaHUE KPYTOB
KaK MPUOJIM3UTEIHHO OJHOTO pa3Mepa, TaK U MaJICHbKUX U OOJIBUINX OJTHOBPEMEHHO.

116



Puc. 4. JII/I3317IH HUHTCPHEPOB ACPCBAHHBIMA TOPHOBBIMHA CPE3aMU

Jlig co3gaHMsl yHMKaJIbHOM B CBOEM pPOJE HACTEHHOM IaHHO-KapTUHBI MOXKHO
UCTIOJIB30BaTh 3arOTOBKM TOPLIOBBIX CPE30B Pa3HBIX OTTEHKOB, pa3MepoB u daxtyp. s
3TOr0 JI0CTaTOYHO CO31aTh CBOW 3cku3 Oyayuied kapTuHbl. KpacuBo cMOTpHUTCS MaHHO U3
HEOYHIIEHHOTO MaTepraia ¢ He3HAYUTEIbHBIMH Je(EKTaMU B BHJI€ CYYKOB U TPEIIUH.

B nanHom ciyuae notpeOyercss 0oOpaboTKa TOPIIOBBIX CPE30B TOJBKO CO CTOPOHBI
OCHOBaHHUS, Ha KOTOopoe KapTuHa Oyner KpenuThcs. CylIecTBYeT MHOIO Pa3InYHBIX
BapUaHTOB OQOPMIICHHsI IEKOpaTHBHbIX NaHHO. OOBYHO KapTWHA WM MaHHO KpPacHBO
CMOTpPSITCS B paMKe, Oarere; MOKHO oOpamMHTh H3JE/IMe U 3apaHee 3arOoTOBJIEHHON KOpoil
JiepeBa WM KOpsSro HeoOblYHON (hOpMBI. YpaibCKHe MacTepa MOCTOSIHHO MPUIYMBIBAIOT
UHTEPECHbIE BapUAHTBHl COYETAHWI JepeBa C JPYrUMH MPUPOJHBIMU MaTepuaIamH,
HaIpUMep, UCIOJB3YIOT KAMEHHYIO KPOILIKY U3 CaMOLIBETOB, CO3/1aBasi MHTEPECHBIE NEN3aXKU
U KoMmo3unuu (puc. 5).

TopuoBsle cpe3bl BO3MOKHO HCIIONb30BaTh JUIsl U3TOTOBIEHUS Pa3JIMYHbIX CTOJICHIHMIL
(Ha KyxHe, B TOCTHHOW), JKypHaJIbHBIX CTOJMKOB. ECITM Ha TOPIIOBBIX Cpe3ax HMEIOTCS
HE3HAYUTENbHbIE TPELIMHBI, TO MX MOXHO 3aJUTh JMOKCUIAHON CMOJION NPO3pavyHON WM
TOHUPOBAHHOU. J[J1s1 M3rOTOBIEHMSI HOXKEK Ui CTOJAa MOXKHO HCIIOJIb30BAaTh 3aMbICIIOBATON
(OpMbI KOPSTH MM BETBH JIEPEBa, 3aKPEIHB MX HAa HIDKHEH CTOPOHE CTONCIIHHIIBI (pHUC. 6).

N3 TOpuOBBIX Cpe30B JepeBa MOXKHO CMACTEPUThb MHOIO pPa3sHBIX KYXOHHBIX
aKceccyapoB — MOJICTABKH I0J1 ropsiuee, pas3iesIouHble TOCKH, KyXOHHBIN (apTyk (oOpaboTaB
3alMIIAI0IIMMU OT TOKapa aHTUIHPEHAMH), Pa3JIMYHbIE TIOJOYKU U YKpallleHHuEe [IBETOYHBIX
ropikos (puc. 7).

B cTtune sko KpacMBO M CTUIIBHO CMOTPSITCS 4Yachl, ClI€JaHHbIE Ha TOPLIOBOM Cpe3e
JiepeBa, 3apaHee MOATrOTOBJIEHHOTO i 3TOM paboThl. Bce HeoOXoauMble YacoBble JETalId
CBOOOJHO MPOJAIOTCS B CTPOUTENbHBIX MarasuHax. JlJis co3jgaHusl JTaHHOTO IeJeBpa
HE00XO0/IMMO MPOCBEPIUTh OTBEPCTUE B TOM MECTE, IIe XOUeTCs MOMECTUTh IudepoaaT co
CTpEJIKaMH, 3aKPETHB C JUIEBON CTOPOHBI CTPEIKH, a C OOPaTHOW CTOPOHBI — CaM YacOBOM
MEXAHU3M.
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HeoObpiyHO cMOTpHUTCA B MHTEpbEpe 4achl, Yy KOTOPBIX OKPYKHOCThb IpeJCTaBlIeHA
HEpOBHON (OPMOH, Ja eme U ¢ KOpoil Ha MOBEpXHOCTH. sl 3TOro HEOOXOAMMO 3apaHee
3aKpenuTh KOpPYy, TaK KaK OHAa MMEET CIIOCOOHOCTb PAacChIXaTbCs U MOPTUTHCS C TEUCHHEM
BPCMCHH. KpaCOTa JaHHOTO HM3JCJIMA KaK pa3 B TOM, 4YTO I[CpCB?IHHBIfI «OIIHHY BBITJIAAUT
€CTECTBEHHO M 0YEHb JIaXe 3CTeTH4YHO (puc. 8).

Puc. 8. Iporiecc M3roToBICHHS YaCOB HA TOPIIOBOM Cpe3e JiepeBa

B kaxnaoMm mgoMe mMmeercs BaXHBIA JJIST KaXKIIOTO YeloBeKka aTpuOyT — 3epkano. Ho
KOIJla 3epKajio JEKOPHUPOBAHO HATypajibHBIMH TOPLOBBIMH CpE€3aMH, TO LIEHHOCTb €ro
ACTETHYHOCTH MOBBIMIAIOTCS B HECKOJILKO Pa3.

Jlis M3roTOBJIEHUS YHUKAJIbHOTO 3€pKajla HEOOXOJMMO €ro MOJIOKUTh Ha (aHepy u
00BeCTH 1O KOHTYPY Ha 9 cM 0O0JIbIIIe UMEIOIIETOCS AMaMETpa, BhIPe3aTh JIOO3UKOM KPYTIIoe
ocHoBaHue. [Ipy moMomM XUAKUX TBO3AEU HYKHO NPUKPENHUTH 3€PKai0 K BBIMUICHHON
ocHOBe W3 (aHepsl. M3 MOATOTOBICHHBIX paHee HEOONBIINX IO TUAMETPY BBICYIICHHBIX
BETOK CJIe/yeT HAMWIUTh OJMHAKOBBIE MO TOJIIIMHE TOPLOBBIE CPE3bI U OKIEUTh UMH (aHEepy
M0 BCEH OKPYXXHOCTH 3epKalia Ha CTOJSIpHBIA Kiei. s Oosee 3ddexTHOro BOCTIpUSATHS
MO>KHO HCIIOJIb30BaTh TOPLIOBBIE CPe3bl Pa3HbIX AuaMeTpoB. [lociie momHOro BRICKIXaHUS KIIes
BCE TOPIIOBBIE CPE3bI HEOOXOIUMO MOKPHITH JIAKOM (puc. 9).

Puc. 9. [lekopupoBaHnue 3epkajia TOPLOBEIMHU CpE3aMH JIepeBa
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Kak moka3piBaeT mpakTHKa, TpPH OOJIBIIIOM JKEJIAHWW JIFOOOM WHTEphEp, Kak
3aropoJHbIM, TaK U TOPOACKOW, BIOJIHE PEajbHO JOMOJIHUTH 3JIEMEHTaMH JiepeBa. MIMEHHO
JIEPEBO TMPHUIACT JIFOOMMOMY A0MY 0coOyio atmocdepy koMmdopra M yroTa. A CO3AaHHBIC
COOCTBEHHBIMH pyKaMHU DJIEMEHTBHI JIEKOpa JJal0T Oe3rpaHUYHbIC BO3MOXKHOCTH ISt
BOIUIOIIECHUS M3BICKAHHOCTH M TETUIOTHI PUPOTHOTO OOTaTCTBA.
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CEI'MEHTHASI HABOPHASA I'APHUTYPA
HOKEBBIX PASMAJIBIBAIOIIIUX MAILIIUH

SEGMENT TYPE-SETTING PLATE OF THE REFINERS

CamvimM  HEHAOEIHCHBbIM DIEMEHMOM HONCEBBIX pPasmaiblearoux mawtun A614A€enics
eapuumypa. IIpednosicena Ho8as1 KOHCMPYKYUSL HAOOPHOU 2APHUMYPbL, KOMOPAs OMIUYAEmcs
om aHanN0208 NPOCMOMOU U HAOEHCHOU KOHCMPYKYyueu, YOooCmeom MOHmMAaxdca U
Odemonmagica Hodxcell. Taxas KOHCMPYKYus cecmMeHma no3eosem co30aeams o060 pucyHox
HOJiCell  2apHUmypbl.  DleMeHmvl  KOHCMPYKYUU — 2ApHUMYpPbl  U320MOGNEHbl U3
HeMemanau4eckux u3HoCOCMOUKUX mamepuanos.

The most unreliable element of the refiners is the plate. The new design of a type-setting
plate which differs from analogs in simplicity and a reliable design, convenience of
installation and dismantling of knives is offered. Also such design of a segment allows to
create any drawing of knives of plate. Elements of a design of plate are made of nonmetallic
wear proof materials.

HosxeBrie pasMaJIbIBarOIIUE MallIMHBI — OCHOBHOC TEXHOJIOTHYECKOC O60py,ZIOBaHI/Ie JJIA
pa3MoJjia BOJIOKHUCTBIX HOJIy(I)a6pI/IKaTOB. CaMbIM HCHAaJCKHBIM JJICMCHTOM MCJIIbHUIIBI

siBysiercs rapautypa [1]. HamesxxHoCTh rapHUTYpBI 3aBHCUT OT CIEAYIOIUX (aKTOPOB: BHIA,
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KOHCTPYKUUH

OYHUCTKU
, KOTOPBIC KPCIATCA K HUM C IIOMOIIBIO COCAMHCHUHU C HATATOM.

(MaTpumia) He 3aMEHSETCS.

IIPOU3BOJUTH PEMOHT T'APHUTYPHI (3aMEHY HOKEH) CUJIaMH COTPYIHUKOB IPEANPUATHS, Ha
Ha TPaHCHOPTHPOBKY. Takke Onaromaps JaHHOMY CHOCOOY

IpeNnpusITHE, SKCILTyaTUPYIOIee pa3MalbiBaroliee 000pyA0BaHNe, UCKITI0YaeT IOTPEOHOCTD

B yCJIyrax npeanpuiaTus-u3aroTOBUTCIIA TapHUTYPBHI.
M U3 CaMbIX IEPCIECKTUBHBIX KOHCTPYKIHU B IIJIAHE HAACKHOCTU U

HECKOJBKO

CTCIICHHU

Onuo
PEMOHTONPHUTOTHOCTH SIBIISICTCS CETMEHTHAsI HA0OpHAsi TApHUTYpA.

u

KPCIJICHUA HOXCH.

Llenb cTatbu — pa3paboTKa KOHCTPYKLIUU CETMEHTa HAOOPHO

n300pakeH CEerMEeHT HAOOpHOW TapHUTYPHI
TapHUTYPHI COCTOMT W3 MaTpuibl 1, B KOTOPO

st TOBBINIEHUS HAAEKHOCTH TapHUTYPHI MPEAJIOKEHBl KOHCTPYKIMH HaOOpHOI
CyiecTByeT

rapHutTypbl [1-4]. B 3TUX KOHCTPYKIUSX 3aMEHSIOTCS TOJIbKO M3HOLICHHBIC HOXH, a CaMo
MenbHHUIL [3, 4]. OCHOBHOM MX HEAOCTATOK — CJIOXHOCTh KOHCTPYKLIMU M HU3KAsl HAJICKHOCTh

SKCIUTyaTallukid W TCXHUYCCKOI'O COCTOSAHUA MAIIWHBI. B HACcTOAIICS BPEM:A, KaK IIPaBHIIO,

UCIIONIB3YETCSI HEpEeMOHTHpyeMas rapHutypa. Macca HOBO

omimnyaercs He Oonee yem Ha 10 % [2].
KOTOPOM HCHOJIB3YIOTCS pa3MallbIBaIOIIIe MaIlHHbI

(¢uHAHCOBBIE 3aTPATHI
HaTATOM 9 MEXXHOXKEBBIE IUIAaHKHA 3, 4, 5,
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1 — marpura; 2 — neMnpupyronwii 31eMenT; 3, 4, 5, 6, 7, 8 — Me)KHOKEBBIE TUIAHKH;
9 — coequnenue ¢ HataroM; 10 — HOXH



['apautypa mnoaroTaBiauBaeTcs K paboTe cheayrmmMm o0pa3oMm: B Marpuily 1
YCTaHABIMBAIOTCS ACMITIPUPYIOMIHMIA 2JIEMEHT 2 M MEXHOXKEeBbIe TUTaHku 3, 4, 5, 6, 7 u 8 npu
IIOMOIIM COeIMHEHHH ¢ HaTAroM 9. 3aTeM B MEXHOXKEBbIE IJIaHKK HabuparoTca Hoxu 10. Bee
coOpaHHbIE CETMEHTBI FaPHUTYPHI 3aKPEIUIAIOTCS. HA POTOPHOM M CTaTOPHOM JIMCKAaX, IOCIe
Yero MeJbHUIA roTOBa K 3KcIuTyaTauuu. Pa30opka rapHUTYpbl IPOU3BOIUTCS B 0OpaTHON
NOCJIEe0BaTeNbHOCTU. [IpeanoxkeHHas KOHCTPYKIMS HAaOOpHOW TapHUTYPHI OTIMYAETCS OT
aHaJIOTOB IIPOCTOTON KOHCTPYKLMH, yIOOCTBOM MOHTaXa U JIEMOHTaKa HOXKEH.

Jemnupyromuii 31eMeHT B KOHCTPYKLMH CETMEHTa HaOOPHOW TapHUTYPHI CHHIKAET
JUHAMHUYECKHE HArpy3kd, BO3HHUKAIOIIME INpU pa3mose. Tak IOBBILAETCS HAIEKHOCTh
TapHUTYPBI U JJIEMEHTOB KOHCTPYKIIMU MEJIbHUIBI — CTATOPHOT'O U POTOPHOI'O Y3JIOB.

MexHOXKeBble IUIAaHKM W HOXHM MOTYT OBITh M3IOTOBJIEHBI W3 HEMETANIMYECKUX
U3HOCOCTONKUX MarepuaioB. KoshduiumeHT mnpononpHONH YHOPYrocTd TaKHX MaTepuaioB
ropas3io MEHblLIe 4YeM Yy MeTauloB. TeM caMbiM 0OECHEeUMBAECTCS MEHBIIMH «PEeXYIIHI»
apdexT Hoxel rapHuTypbl. IIpum 3TOM coxpaHsercs NepBOHAYalbHas JUIMHA JAPEBECHBIX
BOJIOKOH, 1 MEXaHUUYECKHE CBOMCTBA T'OTOBOM NMPOIYKIIMU BO3PACTAOT.

CpaBHEHUE TEXHUYECKOIO PEIIEHUs KOHCTPYKLHUU CErMEHTa HAaOOpPHOW TapHUTYpHI C
IIPOTOTUIIOM OTJIMYAETCS IMPOCTOTOM M HAJEKHOCTBIO KpeIuleHUs Hoxkel. Taxke Npu Takou
KOHCTPYKIIMU CETMEHTA BO3MOXKHO CO3/[aHHE JIFOOOTO PUCYHKA HOXKEH TapHUTYPBHI.

B cratbe npesiaraercss HoBast KOHCTPYKLMSI CErMEHTa HAaOOPHOM TapHUTYPBl HOXKEBBIX
pasManbiBaoIiMx MamuH. lIlpemmaraemass rapHUTypa HMEET NPOCTYI0O U HAJEXKHYIO
KOHCTPYKLUIO KPEIUIEHNS] HOXKEH.
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HCCJEIOBAHHUE YN CJIA JJEBOPHI BOJTOKHUCTOM IMPOCJOMKH
ITPU PA3SMOJIE BOJIOKHUCTBIX ITIOJTY®PABPUKATOB

RESEARCH OF NUMBER OF DEBORAH OF THE FIBROUS LAYER
AT REFINING OF FIBROUS SEMI-FINISHED PRODUCTS

B meopuu Kommakmno20  83auUMOOENUCMEUss HOJCel NOKA3AaHA — 3A8UCUMOCHb
pe3yibmamos pazmona om yucia /leb6opvl 6010KHUCMOU npocaotiku. B cmamve nokasamo,
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umo uucio Jlebopwvl B0I0KHUCMOU NPOCIOUKU NPU pPA3MOJIe 803pacmaenm C YeeludeHuem
yacmomol 8paweHUst pomopa u yMeHvueHuem yaaa nepekpewusanusi Hoxceti. Yucno [ebopoi
VMeHbUaemcs: Npu  Y8eaudeHuu WUpUHbl NIOWAOKU KOHMAKMA HOdNCell U HOPMAlbHOU
Ha2cpy3Ku, Oeticmeyioujell Ha HONC 2APHUMYPb.

The dependence of results of grind on Deborah's number of a fibrous layer is shown in
the theory of contact interaction of knives. In article it is shown that Deborah's number of
fibrous layer at grind increases with increase in frequency of rotation of rotor and reduction
of an angle of crossing of knives. Deborah's number decreases at increase in width of the
platform of contact of knives and the normal loading operating on a plate knife.

B HacTosiee Bpems CyIecTByeT JIBe TEOPUU Pa3MoJia BOJIOKHUCTHIX MOTy(haOpHKaTOB.
[lepBass Teopusi — TeOpusi TUAPOJIMHAMUYECKOTO B3aWMOJICHCTBUS HAa BOJIOKHO, BTOpas —
TEOPHSI CHIIOBOTO BO3AEHCTBHUS Ha BOJOKHO [1, 2]. [l omucaHus CHIIOBOIO BO3JICHCTBHS Ha
BOJIOKHO MpPEUIOKEHA TEOPHUs KOHTAKTHOTO B3aMMOJCHCTBHS HOXEW TapHHUTYpHI [3, 4].
B a0l Teopuu nokazaHa 3aBUCUMOCTh Pe3yJIbTaTOB pa3MoJia oT yucia J{eGopbl BOJTOKHUCTOM
IIPOCIIOMKHU.

Ilens crartbui — wmccieqoBaHue uucia JleOopbl I BOJOKHHUCTOH IPOCIOWKH IPH
pa3MoJie BOJIOKHHUCTHIX TIOTy()aOprKaToB.

Yucino JleGopsl BOJTOKHUCTOM MPOCIOWKH MOKHO OTIPEICTUTh KaK

& =TsVla, (1)

rae T, — BpeMs peakcalu BOJIOKHUCTON MPOCIONKH;
V — CKOPOCTh CKOJIbKEHHS HOXKEH poTOpa Mo HOXKaM CTaTopa;
a,, — IIMPYHA IUIOWAJKN KOHTAKTa HOXKEW pOTOpa U CTaTopa.

Uucno [leGopsl mMpsiMO MPONOPIMOHAIBEHO CKOPOCTH CKOJIBKEHHS HOXEH poTopa Io
HOXaM cTaTopa. Bo3HuKaeT >(QQEKT «BCIUIBITHS» HOXKeW Npu OONBIINX CKOPOCTSIX
CKOJIBKCHUS, XapaKTepPHBIH IS BSA3KOYNPYrHX MaTepuanoB. [Ipum ManbIX CKOPOCTSIX
ckonbxenus (V — 0, & — 0) BHeApeHHE KaXAOTO HOKA OJJMHAKOBO MPH OOJBLION M Majoif
TUIOTHOCTH KOHTAaKTa POTOpa U CTATOpa. DTO OOBSICHAETCS] TEM, YTO BOJIOKHHUCTAs MPOCIIOIKa
yCIIeBaeT MOJIHOCTBIO BOCCTAHOBUTHCS B MEXKHOXKEBOM kaHaBke. [Ipu yBenmu4eHUU CKOPOCTH
CKOJIbYKCHHUSI CKa3bIBACTCSl TUIOTHOCTh KOHTakTa HOXeW. llpm yBenmueHmm mara HOXeH
TaPHUTYPBI MEXKHOKEBOH 3a30p MPH OJHOMN M TOM jKe Harpy3Ke ymeHbIuaercs [5].

[IuprHa MIIOMIAAKKA KOHTAKTa HOXEH rapHUTYpBI onpeessercs no Gopmyne (2) [4]:

3[3Pb
4E*’

)

a, =

rne P — HopManibHast Harpyska, IeUCTBYIOIIAs Ha HOX;

b — mupuHa HOXa TapHUTYPHI;

E' = E/(1- vz), rae E — mmrensHBI MOTyNTb YIIPYTOCTH BOJIOKHHCTOTO MaTepuaa, v —
ko uuuent [lyaccona.

[llupyHa MIOIAAKK KOHTAaKTa HOXKEW &, 3aBUCUT OT CBOWCTB BOJIOKHUCTBIX
nory(aOpuKaToB M MPUIIOKEHHOW Harpy3ku P. MakcumanibHasl MIUpUHA TUTOMIAIKH HOXKEH
a,max = b/cos B, rae P — yron mepekpernmMBaHus HOXeW poropa u cratopa. Ilpu pasmose
HIEMbl U MacChl BBICOKOW KOHIEHTPALMU IIMPUHA TUIOMIAJAKA KOHTAKTa MOJKET IMPEBBIIIATH
MaKCHUMAaJIbHYIO 32 CUeT 3a0MBaHUS MEKHOXEBBIX KaHAIOB TapHUTYPHI [5].
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CKOpPOCTh CKOJIB)KEHHSI HOKEH poTopa 1Mo HokaM craropa [6]:

V= [(Vi)+ (V)" = ({ [0R(1 = sin) /2 /sinB} + { [R cos(B — )]/ sinB} )12, (3)

rae Vy, Vi — HopMmalbHasi M TAaHTeHIMaIbHAsL COCTABIISIONINE CKOPOCTH CKOJIbKEHUST HOXKEH;
 — YIJI0Basi YacTOTa BpallleHUsl POTOpa;
R — HapyXHBIN pagnyC TapHUTYPHI;
O — YTOJI HAKJIOHA HOKEW K paauycy;

BpeMsi peakcalMi JPEBECHBIX BONOKHHCTBIX MaTepHanoB coctapiser or 2,8 - 107
CEKYHJl y IICJUTIOJI03bI HU3KOW KOHICHTPAIMH 10 JECATKOB CEKYH] Y npeBecuHsl [7]. [Tpu
pa3MoJie B HO’KEBBIX pa3MabIBAIOIIMX MAIIMHAX BPEeMs BO3EHCTBHSI HOXKEN COIIOCTaBUMO CO
BpPEMEHEM peJaKCcallui BOJIOKHUCTHIX monyhadbpukaroB. Ilpum wuccnemoBanum mporecca
pa3mosia u pa3paboTKe KOHCTPYKLUN TapHUTYPBI 3TO HEOOXOJUMO YUUTHIBATb.

Uucno JleGopsl B 3aBUCMMOCTH OT pajuyca TapHUTYpPBl NP Pa3MoJe MICTIbI
(V=100 m/c,a,=2"- 10°° M) MPECTABIEHO HA PUCYHKE.

E. nm

T 103

UYucno [leboprl BOTOKHUCTOI MTPOCIIONKH B 3aBUCUMOCTH OT paauyca FrapHUTYPHI

Ananusupys Gpopmyis (1-3), MOXKHO cienath BHIBO, U4TO YKciIo JIe60pbl BOJTOKHUCTOM
IPOCIOMKHA TIPH Pa3MOJI€ BO3PACTAET C YBEIMYECHHEM 4YaCTOThl BpAIlEHUS pOTOpa H
YMEHbILIEHUEM yIila MepekpemuBanus Hoxed. Ywuciao JleObopbl yMeHbLIaeTcss IpU
YBEIUYCHUHU IMUPHUHBI IUIOIIAJKM KOHTAKTa HOKEM MU HOPMAJIbHOM HArpy3KH, JEHCTBYIOLIEH
Ha HOK TapHUTYPBHI.
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HCCJIEJJOBAHUE BUEHUI POTOPHOI'O JUCKA MEJbHHUIIBI

RESEARCH OF BEATING OF THE ROTOR DISK REFINERS

B cmamuve uccnedyemcs buenue pomoprozo oucka menvuuyvt MJ/[-31. I[lokasano, umo
omu buenus cousmepumovl C MEINCHOINHCEBBIM 3A30POM. Omo npueodum K CHUJMCEHUIO
HaoedcHocmu caprumypbl. ﬂ]l}l YCcCmpaHneHus 3maoco Heoocmamka l’lpea.flOcheHO UcnoJjib3oeamabs
NOOWUNHUKY C Hamszom, Komopbvle obecneuusarom cmabuibHOe NOAOHCEHUE pomopa.
Paspabomana xoncmpykyus menvHuysl 01 nepeeooa NOOWUNHUKOE POMOPA U3 pedcuma
MAAMHUKOBBIX KOJIeOAHUl 8 Cmamu4eckutl pesIcum.

In article are investigated beating of a rotor disk of refiner of MD-31. It is shown that
these beats are commensurable with an inter knife gap. It leads to decrease in reliability of
plate. For elimination of this shortcoming it is offered to use bearings with a tightness which
provide the rotor situation of stability. The mill design is developed for the translation of
bearings of a rotor from the mode of oscillating fluctuations in the static mode.

Huckosvie MmenbHUYbl — OCHOBHOE TEXHOJOTHUYECKOE OO0OpyIOBaHHE JUISI pa3Moiia
BOJIOKHUCTBIX MONTY(HaOpHKaTOB B HEJUTIOI03HO-0yMaKHOM MPOU3BOJICTBE. POTOp MenbHUIIBI
CoBepIIaeT KoJicOaHWss B OCEBOM M PaTUAIbHOM HalpaBlICHUSX. BUEeHUs poTopa 3aBUCIT OT
YacTOTHl BpAIIEHUS, KECTKOCTH KOHCTPYKIIMM U CHUJI, JCHCTBYIOIIUX HA POTOPHBIN JHCK.
Pazpaborana Meroauka pacuera OMEHHI pOTOpa U OOECIEUYECHHS CTAOMIBHOTO TOJIOKECHHS

mucka [1]. Kak mokasanu ucciefoBaHUs, OCHOBHOW MPHYUHON OHEHHI TUCKA SIBISIOTCS
3a30pbl B KOHCTPYKIIUH poTopa [2].

Uccnenyem Oumenus poropa menbHHIBI M/[-31. DTa MenpHUIIA TpenHAa3HAYCHA IS
pa3Molia BOJOKHUCTBIX MONyhaOdpuKaToB KOHIEHTpaluei He Oonee 6 %. MenbHuila uMeer
NPUCAIKY pOTOpPOM. POTOp MENIbHUIIBI YCTAHOBJICH B MOAIIMITHUKAX KadeHus (puc. 1).

3a30p MEX]y pOTOPOM U CTATOPOM IpH IKCIUTyatanuu MenbHUIsl M/[-31 cocraBnser
necateie  gonu MuwuiuMmerpa [3, 4]. Ileas crateu — wHccieqoBaHHe OWEHHI poTOpa W
pa3paboTKa MEpONPUITUN TTO UX CHIKEHHUIO.
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Puc. 1. Porop menbaute M/[-31: 1, 2 — moAmMIHUKOBEIH y3e1; 3 — IHCK

PacueTHas cxema Ui CTaTHMYECKOTO pacyueTa IepeKoca AMCKa pOTopa, BBI3BAHHOIO
3a30paMH B KOHCTPYKIMH POTOpa, MPEICTaBICHA HA prcyHKe 2. HOMUHAIbHbBIE pajnaibHbIe
3a30pbl B MOJIIMITHUKAX KaueHus: coctaBisiioT 0,2—0,3 MM, a 3a30p MEXIy CTaKaHOM POTOpa
u xopmyca —0,1-0,2 mm.
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Puc. 2. PacueTHas cxema Juis pacueTa OUeHH poTopa: S — MeXHOKEBOU 3a30D;
S; — panaNbHBIN 3230p MOUIAITHUKOB; S; — 3230p MEX/[y CTAKAHOM POTOpPa M KOpITyca

Crarndeckuii pacdeT MmepeKkoca JHUCKa MPOBOMUJICSA IyTEM ONPENENICHUS CMEIICHHS
MPOJIOJIBHOM OCH pOTOpa M3-32 HAJUYMs 3a30pOB B €ro KOHCTPYKLUHU. ODTOT pacyer
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YVUHTBHIBAET CTaTUYECKOE CMellleHue poropa 0Oe3 yuera ymnpyrux jaepopmanuii u
nuHaMudeckux cuil. OceBoe OueHue Ha nepudepun poropHoro aucka cocrasmio 0,2—0,4 mm.

Junamuueckuii pacyer OueHuid aucka mpoBonauics mo meromauke C.H. Buxapesa,
B.II. CuBakoBa [1] ¢ uCHOJb30BaHHMEM IaKeTa KOMIIBIOTEpHBIX mporpamm Matlab. Drot
pacueT yuuThIBaeT yrnpyrue aegopmaii U JUHAMUYECKUEe CUJIbl, BOSHUKAIOUINE IpU padboTe
MeJBHHIIBI. POTOp METBHUIIBI B MOIIUITHAKAX C 3a30POM pabOTaeT B PEKUME MASTHHKOBBIX
KOJIeOaHUH (IMHAMHYECKUI PEKUM).

Jlis mepeBoma poTopa B CTAaTUYECKUU PEXKUM CIIEAyeT YCTPaHUTh 3a30pbl U
UCIIOJIb30BaTh MOJIIWIIHUKA C HaTAroM. TeM cambIM oOecrieyuM CTaOUIIbHOE MOJIOKEHUE
pOTOpa MPU IKCIUTYaTAIlMA ¥ YMEHBIIINM OUEHUS POTOPHOTO TUCKa. Pe3ynbrarhl pacdyera npu
HOMMHAJILHOM PEXXHUME KCILTyaTallii MEJIbHUIIBI [TPE/ICTAaBICHBI B TAOIUIIE.

Pe3ynbratrhl pacuera AMHAMUYECKUX XapaKTEPUCTUK poTopa MenbHULbl M/]-31

Husmas wactota cBOOOIHBIX CHula HATSEA B
KoneGannit poropa, I'y Maxkcumanb- | KoahdunueHT | moammmHUKOBBIX
B BeprukansHoM | B ropusoHTanbHOM | Hble OMeHHMsS | OUHaMHUYecC- oropax I
HalpaBJICHUN HanpaBJICHUH JCKa KOT'O YCWJICHHS | TIepeBOAa pOTopa
SKCIio- SKCre- poTOpa, MM | TIpH pe30HaHce | B CTAaTHYECKHUI
Teopus pHMEHT Teopus pHMEHT pexum, H
11 38 18 16 0,48 21 3,5:10°

MakcuManbHbIe OMEHHS POTOPHOTO HCKA COM3MEPUMBI C MEKHOXKEBBIM 3a30pOM
menbHuIBI MJI-31 [2—4]. CnenoBatensHO, MpH dKCILTyaTauu MeabHuIbl MJ[-31 Bo3mMoxeH
METATMYCCKH KOHTAKT TapHUTYPHI POTOpa M CTaTopa. ITO MPHBOJUT K WHTCHCHBHOMY
U3HOCY TapHUTYPbl U K CHIDKCHHIO € HajaexkHOcTH. [lis ycTpaHeHHsl ATOro HeIocTaTka
NPHUHITO PEHICHUE YCTPAaHWUTh 3a30phl B IOAIIUITHUKOBBIX OIOPaX, T. €. HCIOJIb30BaTh
MNOJAUIMITHUKY C HATATOM. OTO YMEHBIIUT KoJeOaHWs pOTOpa U TMOBBICUT HAJEKHOCTh
rapHuTyphl. JJi1 3TOr0o Cwiia HaTsAra B IMOAIIMITHUKOBBIX OMOpax IOJDKHA OBITh HE MEHee
3,5-10"H.

JIist co3IaHus TaKOW CHIIBI MIPEIJIOKEHO BHECTH U3MEHEHHUS B KOHCTPYKIIUIO POTOpa.
Cuna HaTsAra B NOJIIMITHUKAX KaueHUs oOecreuynBaeTcs IMyTEM CMEIICHUS Hapy:KHOTO
KOJbIla TOJANIMITHWKA OTHOCHUTEIBHO BHYTPEHHETO0. JTO O00ECIeYUBACTCS  IyTeM
UCIIONIb30BAaHUSl MEXaHHW3Ma TMPHUCAAKH MeNbHUIbl. (CMelleHre HapyXHOro KOJjblla
MONIIUITHAKA  TPOUCXOJHUT  4Yepe3  TapeipuaTylo  MPYKUHY, pacCUMTAaHHYI  Ha
COOTBETCTBYIOIIYIO CHJIy HaTsara. TakuM o0pa3oM NpH IMyCKe MENTbHHIIBI MOAUTUITHUKA
paboTaroT C 3a30pOM, YMEHBIIAs ITYCKOBOW TOK OJJICKTPOABHUTATENS. A MPU pa3Molie
BOJIOKHUCTBIX TONy(haOpHKaTOB MOAMIMITHUKY MEPEXOIAT B PEKUM C HATATOM, 0OecrieunBast
CTaOMITLHOE TTOJIOKEHUE POTOpA.

B cratbe uccnenoBanbl OueHus: poropHoro aucka menbHuIbl M/I-31. TTokazano, uro
9TH OMECHHS COM3MEPHMBI ¢ MEKHOKEBBIM 3a30POM. DTO MPHUBOJIUT K HHTCHCUBHOMY U3HOCY
TapPHUTYPHI U K CHIDKEHUIO €€ HaJIeKHOCTU. /{7151 ycTpaHEeHHs 3TOro HeJ0CTaTKa MPEeI0KEHO
UCIIOJIb30BaTh TOJIIAITHAKA C HATATOM, KOTOPBIE OOECIIEYMBAIOT CTAOMIBHOE IOJIOKECHUE
poropa. Pa3paboTaHa KOHCTPYKIIMSI MENBHUIBI IS TIEpeBOAa MOALIUITHUKOB POTOpa M3
peKUMa MasSTHUKOBBIX KOJICOAHUI B CTATHICCKUI PEKHM.
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KOHCTPYKIIUS ®PE3bI CEOPHOM
C PEI'YJIMPYEMBIM YI'JIOM HAKJIOHA KPOMKH
JJIsA IMHUU ATPETATHOU HEPEPABOTKHU APEBECHUHbI

CONSTRUCTION MILLING CUTTING WITH ADJUSTABLE TILTED
ANGLE OF THE EDGE FOR THE LINES OF THE UNIT WOOD PROCESSING

B Oannoti cmamve npedcmaegnena KoHcmpykyus @pezvl COOPHOU ¢ pe2yiupyembim
VellOM HAKIOHA KPOMKU OJisl NPOPUAUPVIOWUX V3108 JUHULL a2pe2amHol nepepadomxu
Opesecunbvl. PpezepHo-Opycyrowue CmMauKy U JIUHUU HA UX OCHO8e NpeOHA3HAYeHvl Ol
nepepadoomKu MOHKOMEPHO20 Culpbs ouamempom 8—16 cm, 6 mom uucie u HenuI080YHO2O.

Ilepepabomka 6Opesen ¢ O0OHOBPEMEHHBLIM NOJYHEHUEM HUTOBOYHO2O Cbipbi U
MEXHOJI02UYEeCKOU Ujenvl npugena K CO30aHUl0 PAasHooOpA3HbIX KOHCMPYKYUl Gpe3epHozo
uncmpymenma. OmauuumenvHas 0coOeHHOCMb pe3 0N JUHULL azpecamHou nepepadomku
()peeecqul 3aKinrovaemcsa 6 nmom, 4mo e6ce d)p€3bl umerom 3Ha4umeilbHbvle pasmepsvl U
npedcmassaom coboti coOopHvie KOHCMPYKYUU.

This article presents the design of the national team milling cutter with an adjustable
angle of inclination of the edge for the profiling nodes of aggregate processing lines of wood.
Milling-canning machines and lines based on them are designed for processing small-sized
raw materials with a diameter of 8-16 cm, including non-sawing.

Processing of logs with simultaneous production of sawing raw materials and
technological chips led to the creation of various designs of milling tools. A distinctive feature
of the mills for the lines of the aggregate processing of wood is that all the mills have
considerable dimensions and are prefabricated structures.

[IpodunupoBanue mnpexacraBiasieT CcOOOH  JTOMOJHUTENBHYIO  TE€XHOJOTHYECKYIO
ONEpaldi0  MEXaHUYeCKoW  OoOpabOTKM  JBYX- WM  YETHIPEX-KaHTHBIX  OpycheB
HWIMHJPUYECKUMHU (ppe3aMu ¢ LEeNblo IPUAHUS UM CTYIIEH4YaToi (GOopMbl. DTO CYIIECTBEHHO
yIIpolIaeT Nnpouecc AalbHeHIel nepepaboTKu IpeBeCHBIX MaTepHalioB, CTyNeHuYaTas popma
Opyca TMO3BOJISIET TMOJYYUTh OJHOBPEMEHHO OOpe3Hyl0 JOCKy ©0e3 TNpuMEHEHHs
KPYTJIONMWIBHBIX OOpe3HBIX CTaHKOB. OCHOBHas OTIMYMUTENbHAs OCOOEHHOCTH (pe3 st
JIECOMUIICHUSI COCTOUT B TOM, YTO (ppe3bl MMEIOT 3HAYUTEIbHBIE Pa3Mephl U MPEICTABISIOT
co00i1 cOOpHBIE KOHCTPYKLIUH.

ABTOpamH IpeioKeHa KOHCTPYKIUS (hpe3bl C PEeryIHpyeMbIM YTIIOM HaKIOHA KPOMKH
Ui POQWIMPYIONIMX ~ Y3JI0B, TIO3BOJISIFOIIAS  ONITHUMHU3UPOBATh  YIJIOBBIE TapamMeTphl
MHCTPYMEHTA C yYETOM MOPObI APEBECUHBI, TPEOOBaHUI K KauecTBY Opyca U (hpakIIHOHHOTO
COCTaBa TEXHOJOTHUYECKON LIEIBI.
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B Hacrosiiee Bpemsi akTyaJlbHOW 3ajadeil B JIGCHOW W JepeBooOpadaThIBaromiei
NPOMBIIIJICHHOCTH SIBJISIETCSL  oOecrieueHue Oojiee TIIyOOKOW TepepabOTKU JIPEBECHUHBI,
CHIDKEHHE KOJMYECTBa IOTEPh JPEBECHUHbI B CTPYXKKY, IOBbllIeHHE 3(deKkTuBHOCTH
UCIIOJIb30BaHMs 00opynoBanus [2].

HanOonee nmepcrneKTUBHBIM HAIPaBICHUEM pEIIEHUs MTOCTABIEHHBIX 3a/1a4 CUUTAECTCA
UCITIOJIb30BaHUE TEXHOJIOTUM arperaTHoil nepepaboTKH JpeBecHMHBI. JIMHUM arperatHon
nepepadOTKU JPEBECHHbl IO3BOJSAIOT IMONYYUTh IMJIONPOAYKLIHUIO U TEXHOJIOTHYECKYIO
CTPYXKKY, SBJSIOIIYIOCS OSKBHUBAJCHTOM TEXHOJOTMUYECKOW Imenbsl 0e3 NpuMEHEHHUs
pYOMTENbHBIX MAILIUH.

OmavH W3 BaXHEHIIMX T[OKa3aTeNied, XapaKTepU3YIOIIMX KauecTBO IIEIMbl — ee
dbpakuroHHbIl cocTaB. OOpaboTKa IPEBECHHBI MUIMHAPUYESCKUMHE (pe3amMu oOecredynBaeT
JOCTAaTOYHO  BBICOKOE COAEp)KaHWE B  IIENEe O3JEMEHTOB HOPMAIbHOW  (pakium,
cootBercTByrommx ['OCTy 15815-83 «lllena texHojormyeckas. TeXHUYECKHUE YCIOBHUS
(c m3menenusamu Ne 1, 2) [1].

[Ipy npou3BOACTBE TEXHOJOIMYECKOM WIENbl IepepadaTblBaeMOE ChIpbE JOJKHO
NpeIBapUTEIbHO OKApHBATHCSA, TaK KaK CoOJEp)KaHWE KOpbl OOJbIIE HOPMBI B
TEXHOJIOTUYECKOH 1IIeTe Pe3KOo yXy/IIaeT CBOMCTBA NOIy4aeMbIX U3 HEE IPOAYKTOB.

Ope3epHO-OpyCylole CTaHKKM M JIMHAM HAa WX OCHOBE TONYYMJIH IIHPOKOE
pacrpocTpaHeHHe BBUAY CIAEAYIOIINX PEUMYILECTB:

® BBICOKOW IIPOM3BOIUTENHHOCTH (CKOPOCTh ogaun — 110 200 M/MuH);

® BO3MOXXHOCTH ITOJTHOW aBTOMATH3aIIMH TPOLIECCa;

® IIPOCTOTHI MOJTOTOBKH PEXYIIUX HHCTPYMEHTOB (OCHOBHOW MHCTPYMEHT — IUIOCKHE
HOXN);

® [IOJIYYCHHUS IBYX BUJIOB IPOAYKIUH (TIHIONPOAYKIUH U TEXHOJIOTHYESCKOM ICTIBI).

HenocraTkom siBisieTcss HEOOXOAUMOCTb COPTUPOBKU OpEBEH 10 TUaMETPaM.

Ha MHOTHMX KpyNHBIX NPEANPHITUSAX JIECHOM W JepeBOOOpadaThIBArOIIEH OTpaciu
Pecniybnuku benapych yCTaHOBIIEHBI JIMHUU arperaTHoi nepepaboTKU APEBECHHBI, B COCTAB
KOTOPBIX BXOZAT OpyCyIOIINe H MPOQUIAPYIONIHE Y3IIBL.

VY3en mepBoro npoxoja MpenHazHaueH i oOpabOTKM OKOPEHHOro OpeBHa IyTeM
¢dpe3epoBanus TOPOBUTFHON YacTH C LEIBIO MOTYYCHHUS MOTyOpyca, TEXHOJIOTHYECKON IIETIBI
U TIOBOPOTA MOJIyOpyca BOKPYT CBOEH OCH Ha 90° (puc. 1).

L

Puc. 1. Cxema paboTsl y31a 1-ro npoxozaa

VY3en BTOporo mpoxoja TMpeAHa3HadyeH s Qpe3epoBaHUs, NPOPUIUPOBAHUS U
nuneHust noinyopyca. Ilocne o6paboTku momyOpyca B y3i1€ BTOPOro IMpoxoja oOpasyercs
Opyc u 1Be OOKOBBIE TOCKH (pHC. 2).

[TpodunsaTopsl mpeACTaBISIIOT cO00M (hpe3epHbIe arperaThl, PacloIOKEHHBIE C JIBYX
CTOPOH TepepadaThiBaeMOro Marepuaia U (QOPMHUPYIOIIHE CTYMEHYATYI0 TOBEPXHOCTh
METO/IOM TPOJOIHHO-TOPIIEBOTO HWJIMHAPUIECKOTO IOTYy3aKphITOro (pesepoBanus. Llenbio
paboThl sABISETCS pa3padOTKa KOHCTPYKIUU PEXYIIET0 WHCTPYMEHTA ISl MPOPUITUPYIOIINX
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MaIllMH JIMHUHA arperatHoil mepepabOTKU JPEBECHHBI C IENbI0 CHW)KECHHS JHEPro3arpar Ha
nporecc Gppe3epoBaHUs.

Puc. 2. Cxema paboThI y371a 2-ro npoxojia

Ha pucynke 3 npencrasieHa cxema npomInpoBaHus MUIOMATEPHAIIOB.

I}5/7_1,/( /7,0U€U/7}7/770/7
&I f E\ N
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Puc. 3. Cxema npodunupoBaHus MHIOMATEPHATIOB

3a 6a30By[0 MalIMHY JJISl MCIBITAaHUH (hpe3epHOro MHCTPYMEHTa OyaeT MCIOIb30BaH
bpesepHo-iibHBIM  cTaHOK  VPS. OH  ycTaHOBJIEH Ha TEPPUTOPHUH MPEANPHUSATHS
«bopucosckuit JIOK» u BxomuT B cocraB ¢pe3epHo-Opycyromas muaus ¢Gupmer LINCK.
Pexyumm uHCTpyMeHTOM (pe3epHO-MUIBHOIO CTaHKa VPS SBISIOTCS HUIMHApPUYECKUE
(dpe3bl ¢ TOCTOSIHHBIMU YIJIOBBIMH IapaMeTpaMH, PeXYIIUM 3JIEMEHTOM KOTOPBIX SIBJISIOTCS
MJIOCKHUE HOXU.

Ha pucynke 4 moka3zaH HOX TpOQWIMPYIONIErO arperara MIIMHAPUIECKON (pesbl

¢dbupmsr LINCK.
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Puc. 4. Hox npo¢unupyroiero arperata nuinHapudeckoit gppesst pupmsr LINCK
(yrom 3aoctpenns B = 36°, nepeuuii yron y = 40°)
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VYTibl pe3aHuss ¥ OCEBOM YroJl MPUBOIAT K YMEHBIICHUIO CHJIbI M MOIIHOCTH PE3aHUS.
Ha pucynke 5 npuBeneH HaTypHBIN 0Opa3el; ppe3bl COOPHOH.

Puc. 5. HarypHsriit o6pazerr ¢ppe3st cOopHO

Bvi16o0owi

Cotpynuukamu Kadeapsl aepeBooOpaldaTHIBAIONIMX CTAaHKOB M HWHCTPYMEHTOB
benopycckoro  rocylapcTBEHHOIO — TEXHOJIOTMYECKOTO  YHUBEpCUTETa  pa3paboTaHa
KOHCTPYKLIUSI COOPHOHM (pe3bl C peryimpyeMbIM YIJIOM HAKIOHA PEXYIIEH KPOMKH IS
NpoQUIMPYIOIIUX Y3JIOB JIMHUW arperaTHoi IepepaOdOoTKH JPEBECHHBI C IapaMeTpaMu:
auaMetp OkpyxHocTH pesanuss D =445wmm, mupuna ¢pessr b =90 MM, auanason
PeryIMpOBaHHs Yriia HAKIOHA pexymteil KpoMkn A = 0-75°. [IpeIoKeHHBIH HHCTPYMEHT
UMEET BO3MOXKHOCTh H3MEHSTH YIJIOBBIE MMAapaMEeTpPhl, a €ro pa3Mepbl COOTBETCTBYIOT
pazmepaM ¢pe3 COBpeMEHHBIX (Ppe3epHO-OpyCyromux auHuii [3].

bubanorpadguyeckuii cnucoxk

1. TOCT 15815-1983. Illena texHonornyeckas. Texuuueckue ycinosus. Been. 1985-01-
01. M.: U3narenscTBO cTanaaptos, 1983. 12 c.

2. boposukoB E.M., lllecrakoB B.B., ®epunor JI.A. Jleconunenue Ha arperaTHOM
o0opynoBanuu. M.: JlecHas mpombliieHHOCTh, 1985. 216 c.

3. ®pe3a ¢ U3MeHsIeMbIMH yrIoOBbIME napaMerpamu: mat. Ne 11088. Pecn. Benapycs /
benbiit A.B., I'pumikeBuu A.A., Tapanun B.H.; 3assn. 04.08.2015 [3apeructpupoBaHo B
locynapctBennoMm peectpe mnone3nsix Moxaeneit 01.04.2016; mara Hayana neHCTBUS:
04.08.2015].
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HNPEAINNOCBIVIKA CO3JAHUSA CAMO3ATAUYNBAIOHIETI'OCS JIE3BUSA
B NTPOLECCE PE3AHUSA IPEBECHBIX MATEPUAJIOB

PREREQUISITES CREATE A SELF-SHARPENING BLADE
THE CUTTING PROCESS OF WOOD-BASED MATERIALS

Paccmompeﬁ 60NpocC yeeiuvyeHusl nepuoda CMOUKOCMU HOXMCEU CAMO3AMAYUBAHUECM.

Paspabomana skcnepumenmanvuas KoncmpyKyus gppezvl HAcaOHoU COOPHOIL, COCMOAWAS U3
KOpNyca u camo3amadu8aroujuxcs Hodxcel.
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IIpeonosicena KOHCMPYKYUS MHO2OCIOUHO20 HOMNCA C IGhheKkmom camozamavuearusl,
NO360J15110We20 NOOOEPACUBAMb NOCMOSAHHBIL PAOUYC OKPY2IeHUs pedicyujell KPOMKU HA 8CEM
HCUSHEHHOM YUKIIEe UHCMPYMERmMA. Coenanvi coomeemcmeyroujue 86160001,

Discusses the issue of increasing the period of resistance of knives by self-sharpening.
The experimental design of the cutter of the packing team consisting of the case and self-
sharpening knives is developed.

The design of a multi-layer knife with the effect of self-sharpening is proposed, which
allows maintaining a constant radius of rounding of the cutting edge throughout the tool life
cycle. Drawn appropriate conclusions.

PeasibHBINT HOXK Bcerga UMEET JIE3BUE€ C HEKOTOPOM KPHUBU3HOM PEXYIIEH KPOMKH P
Oonbiie Hyns. [lpy pe3aHund MOXKET CIYYUThCS AaBapUMHBIM WM TMOCTENEHHBIA M3HOC
Marepuana Jie3Bud. llpu aBapuilHOM U3HOCE pEeXyLIed KPOMKH JIE3BUE MOXKET
BBIKPAIIIMBATHCS WK MPOUCXOIUTEH O0JIOM JIC3BUSI.

[Ipu pe3anuu ne3Bue mpupadaThIBaeTCs, C TMepedHel u 3aaHeld IMOBEPXHOCTH
HMCTHPACTCS METAUT M Yepe3 KOPOTKHUM MPOMEKYTOK BPEMEHU Yy €ro TIJIABHOM PEXYIIEeH
KPOMKH TIOJy4aeTcsi MpoQuIib COTIacHO PUCYHKY 1.

ynpyzoe boccmar,

//’_,_‘\ e
SR LBEG G . oeoe==

Puc. 1. I3HOC ne3Bus:
po — Ha4aJIbHBIN paNyC OKPYIJICHUS PEXYLIEN KPOMKH, p — PAJUYyC OKPYTICHHUS
U3HOILICHHOW PeXKyIIei KpOMKH, | — [uinHa acku 1o nepeHei moBEpXHOCTH JIe3BuS,
b — miHa dacku o 3aHEH TOBEPXHOCTH JIE3BHUS,
@ — TMHEWHBIA U3HOC JIe3BUsI 1O OrccekTpuce yria f3, f — miomaap u3Hoca jie3Bus

HecMmotpst Ha MHEKpopasMep paauyca OKPYIJICHHS PEXyIeld KPOMKHU p, IpeHeOperaTh
UM HETb3s, TaK KaKk C YBEIUYEHHEM p MOIIHOCTh, CHUJIIBI PE3aHHs U IIEPOXOBATOCTh
yBenuuuBatoTcs, U npu 30—40 MKM TOSBISETCS BOPC W MIIUCTOCTh, YTO OTPHUIATEIIHLHO
CKa3bIBA€TCs MpH MOCleaAytomield 00padoTke aeTaen.

OnHUM W3 HaNpaBJICHUH PEIICHUs JaHHON MPOOJIEMBI SBIIICTCS TMPUIAHHE PEKYIIAM
DJIeMEHTaM WHCTpyMeHTa 3(ddexra camoszaraunmBanus. [IpuMeHEHHE TaKOro HWHCTPYMEHTa
MO3BOJIAT TOJTydaTh TpeOyeMoe KauyecTBO 0Opa0OTKH Ha BCEM >KH3HEHHOM IUKIIE PEKYIIUX
DJIEMEHTOB 0€3 [OMOJHUTENBHBIX 3aTpaT BpPEMEHHW Ha TMOATOTOBKY HMHCTPYMEHTA, YTO
NPUBEJIET K YBETHUECHHUIO IIPOU3BOIUTEIBHOCTH 000pyaoBanus [1].

[IpencraBieHoO OMUCaHUWE CaMO3aTaYMBAIOIICTOCS MHOTOCIIONMHOTO HOXa [2] (puc. 2),
KOTOPBIA COCTOUT M3 BHYTPEHHETO CJIOS, BBIMTOJTHEHHOTO U3 TBEPOro MaTepraia (Harmpumep,
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KapOuj Boib(hpama), HapY>KHBIX CIIOEB U3 AIFOMUHUSA, CTAJIM WK IPYTroro MaTepuaia, MEHee

TBEPJOTO0 4YeM BHYTPEHHMI CJOH M BHEIIHHX CJIOEB W3 emle 0ojiee MATKOTO Marepuana
(HampuMmep, JOPATIOMUHHUS ).

i N BrymperHu c/ou
I

HOPYXHbIE C/10U
A \
) [ brewnve crou
|
/

AN

L/

Puc. 2. MHOrOCHOHHBIA HOX

B uccnemoBanuu P.A. Rutter [2] He packpbIT BONPOC XapakTepa M3HOCA HAPYKHBIX H
BHYTPEHHUX CIIOCB JIC3BUS B Ipollecce 00pabOTKM MaTepHalioB, YTO HE MAET BO3MOXKHOCTH
OIICHKH €r0 paboTOCIIOCOOHOCTH.

Takum oOpazom, Ha Kadeape aepeBooOpadaTHIBAIONINX CTAaHKOB M WHCTPYMEHTOB C

Hesplo u3ydeHus 3 (eKra camo3aTauMBaHUs CIPOSKTHpOBaHA (pe3a HacaiaHas cOOpHas C
caMo3aTavyrBaroIUMKCs HOXamu (puc. 3, a).

A0-1)

q 07—0,%

\

Puc. 3. ®pesza cOopHas HacagHas:
a — cama (pesa; 6 — camo3aTaYNBAIOIIEECs JIC3BHE;
1 — kopmyc; 2 — HOX; 3 — BUHT; 4 — TYTOIUTaBKUI MaTepua; 5 — MATKHI MaTeprat

®pe3a HacagHas cOOpHAs COCTOMT W3 IEIBHOrO Kopmyca 1 M CMEHHBIX HOXEH 2,
3aKpeIUIEHHBIX Ha KOpIlyce MpH HoMouy BUHTOB 3. Kopmyc M3roraBiMBaeTcss U3 OJHOTO
KyCKa MeTaJljla, UMeeT OTBEPCTHE ISl YCTAHOBKM MHCTPYMEHTA Ha IIMUHAEIbHbIE HACAIKH.

Hox BBHINOTHEH B BUJE KJIMHA M COCTOUT U3 JIBYX Pa3IMYHBIX MaTepuaioB (puc. 3, 0).
Briemka HoOka 3amonmHeHa MarepuaioM 1 W3 HHTpUIa, KapOuja WM KapOOHHTPHUIA,
TyromiaBkoro Meraiuia. [llupuna Belemku cocrasnser oT 10 g0 20 mkmM, riayouna — ot 0,02
10 100 Mm.

Takast KOHCTPYKIMS HOXa TII03BOJIIET OOpa3oBBIBATh PEXYILYI0 KPOMKY BBUIY
npucyrcTByromniero s¢gdekra 3amozarauynBaHus. B mporecce paboThl MOBEPXHOCTHBIE CIIOU
Je3BUS 5 M3HAIIMBAIOTCS OBICTpee, yeM Oojiee M3HOCOCTOMKHMI TyroruiaBkuii marepuan 4
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BBIEMKH pexymieil kpomku. Koryma 0a30BbIii MaTepuai HOXa CTUpAETCS U HE 00ecreynBaeT
JIOCTaTOYHYIO OIOPY JJISl BCEro MaTepHrajia BIEMKH, MUKPOUYACTHUIIBI BHIEMKH Pa3pyILAOTCS.
[Tocne atoro ocraercst Oojee TOHKHN MaTepuan Ha KPOMKE HOXa, KOTOPBI BBICTYIMAET U3
0a30BOro Matepuaia u oopasyer 0osee OCTPYIO PEXYIIYI0 KpoMKy [3].

HenpepbiBHBIN H3HOC OyJeT MOIIEPKUBATh OCTPOTY KPOMKH, TaK KakK BBIEMKAa C
TYTOIUIABKUM HW3HOCOCTOMKMM MaTepHaioM BBIIIOJHEHA 1O BCEH JUIMHE JIE3BUS HOXKA,
pexKylas KpoMKa OyJeT CIUIONIHON M OyJeT o0ecreuynBaTh KaueCTBEHHYI0 00paOOTKy BHOBb
CO3/1aBaeMOM MOBEPXHOCTH (puc. 4).

MA0Wacl U3HoCa HoXa 1o
nepedHed U 3acked nobepxHocmsM

Puc. 4. Cxema n3HOCa HOXA C COXpaHEHUEM TIOCTOSHCTBA Paiyca OKPYTJIeHUs
peXyLIEN KPOMKHU

brnarogapsi HalM4MIO BCTaBKM W3 TBEPIOrO CIUIABa PaJUyC OKPYIIICHUS PEXKYLICH
KPOMKH HOXa OCTaeTCs HEU3MEHHBIM I10 Mepe H3HOCA pEeXYyLIeH KPOMKH, T. €.
Po = pP1=pP2=p3. DTO MO3BOIAET OOECIEUYNUTH YBEIWYECHUE IOJHOTO TEPHOJA CTOHKOCTH
UHCTPYMEHTOB, CITIOCOOCTBYET YMEHBIIICHHIO MOIITHOCTH HA PE3aHUE U MOBBIIICHHIO KaYeCTBA
00pabOTaHHOM MOBEPXHOCTH.

Bv1goowbi

[IpennoxeHHass KOHCTPYKIMS HOKa MO3BOJIIET BECTH MpoIiecc 00padOTKU JPEBECUHBI U
JPEBECHBIX MaTepHallOB ¢ MEHbIIEH MOTpeOIsieMOil MOLTHOCTBIO U TPeOyeMbIM KaueCTBOM
MOJIy4aeMBIX ITOBEPXHOCTEN Ojarofaps HaJIMYMIO Y HOXa MOCTOSIHHOTO Pajinyca OKPYIJeHUs
pEeXYILIEH KPOMKH.

Takoe TexHHYECKOEe pelieHne He TpeOyeT HeoOXOJUMOCTH HCIIONb30BaTh Ha
JiepeBo0OpadaThIBAIOLINX NPEANPUATHIX 3aTOYHOTO 000PYI0BaHUS U PACXOAHOTO MaTepuana
IpHU TMOATOTOBKE HOXKEW K paboTe (3aTOYHbIE KPYrd M T. A.), YTO B 3HAYUTEIBLHON Mepe
YMEHBUIUT C€0ECTOMMOCTb MOJIy4aeMOM MPOYKIIHH.

Jls yrouHeHus KOHEYHOW KOHCTPYKIIMHM HOKa U U3ydeHus 3pdexra camo3aTaurBaHUs
OyAyT MPOBECHBI SKCIIEPUMEHTAIbHBIE HCCIIEJOBAHUSI.

bubéanorpadguyeckunii cnucoxk
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US 6,207,294 B1/ P.A. Rutter.
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TEXHOJIOTUYECKASI CTOMKOCTD JE3BU MAJIOHOXKEBBIX ®PE3
IIPU ATPETATHOM NNEPEPABOTKE JIPEBECHUHBI

TECHNICAL STABILITY OF BLADES OF LOW-JACK MILLS
OF AGGREGATE PROCESSING OF WOOD

PaCCMompeH eonpoc MexXHoI02UYeCKol CIMOUKOCMU pe:)fcyweﬁ KPOMKU MAJIOROIHCEBBIX
MOPYOBO-KOHUUECKUX (hpe3 npu obpabomie OpesecuHvl XGOUHLIX NOpPOO, ee cneyu@uxa u
npobiemamuxa.

Ilposedenvr namypHvlie >Kchnepumenmsl Ol UCCIE008AHUS PAOUYCA OKPY2AeHUs.
peodicyujeti KpomKu 0epesopedcyuux Hodxiceu uz aecupogannou cmanu 40XB2C umnopmuozco
npouzeoocmea, skcniayamupyemvix Ha npeonpusmuu «bopucosckuii JJOK» (e. bopucos,
Pecnybnuxa benapycy).

Addressed the issue of the technological durability of the cutting edge of the low-knife
butt-conic mills when processing softwood species, its specificity and problematics.

Field experiments were carried out to study the radius of rounding of the cutting edge of
wood cutting knives made of 40KhB2S alloy steel, imported, used at the enterprise Borisov
DOK (Borisov, Republic of Belarus).

CYHIGCTBCHHBIM BKJIAJOM B TIIOBBIIIICHHUC 3(1)(1)€KTI/IBHOCTI/I JICCOIINJICHUA SABJISICTCS
KOMIUIEKCHOE HCIOJIb30BaHUE JPEBECHOTO CHIPhS IMYyTEM OJHOBPEMEHHOTO TONy4YeHHS
MUJIONPOAYKIUH U TEXHOJIOTHUECKOU eTnbl, COOTBETCTBYIOIIHUX Tpe6OBaHI/I$IM HeﬁCTBYIOHIHX
CTaHIapTOB, IOCPEICTBOM arperaTHOro Meto a nepepaborku [1].

Baenpenune arperatHoro wmerona TmepepabOTKM OpEBEH TMPHBEIO K CO3JaHHIO
MPAKTUYECKH 0€30TXOAHON TEXHOJIOTUU U BBICOKOIIPOU3BOIUTENBLHOTO 000opynoBanus. Takue
METOJIbI 00paOOTKU JPEBECUHBI HAU0OIIEE TEXHOIOTUYHBI U IKOHOMUYECKH ONPABJIAHBI.

N3 TonkoMepHOU apeBecHMHBI (OpeBEeH) I€JecCOo00pa3HO  MOIy4YaTh  MEJKYHO
NUWIONPOAYKIIMIO, a OCTaBIIyIOCS TOpPOBUIPHYIO YacTh pa3yMHO mepepadaThiBaTh Ha
TEXHOJIOTHYECKyIo 1mieny. Ha coBpeMeHHBIX pyOMTENbHBIX MalllMHaX M3 0030JbHOM 4YacTu
OpeBeH BbIpalOaThiBalOT 10 90 % TEXHOJIOTHMYECKOW IIENbl, MPUTOTHOW sl TOTYYSHHS
IEJUTIONIO3BI, HO IIEMa OT arperaTHhIX YCTAaHOBOK TAKXKe MOJIXOIUT JUISl OTUX IENed MOUYTH
HOJTHOCTRIO [2, 3].

[TepepaboTka aApeBeCHHBI HA TAKOM THUIIE 00OPYAOBAHHUS MMEET CBOIO OCOOEHHOCTh —
HEPAaBHOMEPHBI HM3HOC PEXyIleld KPOMKH HOxel. HemocTarouyHass M3y4eHHOCTh aHHOTO
BOIpoca TpeOyeT Oojiee yriyOJICHHOTO aHaIM3a TWHAMUKU U3HOCA JIE3BUSI MHCTPYMEHTA, UTO
MO3BOJIUT YCTAaHOBHUTH PAIIMOHATBHBIE PEXHMBI JKCIUTyaTallud MaJOHOXKEBBIX (hpe3epHO-
OpyCyroIuX  CTaHKOB W  ONPEICIUTh  PAIMOHAIBHBIE  METOJUKH  yBEIIMYCHUS
TEXHOJOTHYECKON CTOWKOCTH PEXKYIIET0 HHCTPYMEHTA.
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[TonoxuTtenpHass OCOOCHHOCTh MAaJOHOXKEBBIX ¢pe3 (puc. 1) — mpocrorta wuxX
KOHCTPYKLIMU U CPAaBHHUTEIHHO HEOOJNBIINE 3aTPaThl HA MOATOTOBKY M IKCILUTyaTaIlluI0 HOXKEH

(puc. 2). —
k

Puc. 2. Pexymuii ”HCTPYMEHT MaJIOHOXKEBOH TOPIIOBO-KOHUYECKOH (Ppe3bl

AHaJIM3 KOHCTPYKIMHA aHAJIOTUYHOTO HAa3HAYCHHS IO3BOJIWII BBIICIHTH CIICIYIOIIUE
HEJOCTAaTKH MAJIOHOXKEBBIX  TOPIIOBO-KOHWYECKUX  (pe3: OTCYTCTBHE BO3MOXKHOCTH
nonyueHus: ¢urypHoro Opyca; KOHCTPYKIIMH MaJOHOXKEBBIX (pe3 He o00ecrneyuBaroT
PaBHOMEPHOCTh HArpy3KU U CHUIKCHHE MAKCHUMAJIBHBIX CHJI PE3aHUs 3a UK 00paOOTKH, UTO
MPEIbSIBISET TMOBBIINIEHHBIE TPEOOBAaHUS K MPOYHOCTH PEXKYIIETO WHCTPYMEHTA, CHUYKAET
HAJCKHOCTh KOHCTPYKIIMM Y3JIOB PE3aHUs, a TakKe KA4eCTBO TEXHOJOTHYCCKOW IIEIIHI.
B HekoTOphIX ciiydasx Ha Topuax (pe3 Ha OJHON OCH C HUMHU B TOPLIEBOM 4YacTH KOpITyca
YCTaHABIIMBAIOT ICJIbHBIC MAJIBHBIC JUCKU WM WX cerMEeHTHl. OHU OTIUJIMBAIOT TOPOBLIH JI0
ero u3MenbueHus. [Iuibpl ynydmarT KadecTBO MOBEPXHOCTH Opyca M YCTpaHSIOT OOKOBBIE
COCTaBJISIFOIIME CHJI PE3aHUs TIPH KOHMYECKOM (hpe3epoBaHUH IpeBecHHsI [4, 5].

®pesepoBaHre MATOHOKEBBIMU TOPIIOBO-KOHHMUYECKUMHU (Ppe3aMu XapaKTePHO TEM, YTO
Jie3BUe HOXKa HAKJIOHEHO K OCH BpAIIEHHS MOA yrioM ¢,. IlepepaboTka BBIMONHSAETCS MpU
nogade OpeBHa Mexay Tmapod ¢pes3, pacloioKeHHBIX Ha OJHOW OCH BpalleHus,
COBEPILAIOIIMMH BpalllaTeIbHOE ABUKEHUE C YaCTOTOM N, MuH " (puc. 3) [6, 7].

B mporecce peszaHus IpeBECHHBI TOYKH Ha PEXKYIIEH KPOMKE HOXa TMPOXOISAT
pa3IMYHBIN MyTh pe3aHus. DTO MPUBOAMUT K TOMY, YTO 3aTYIUJICHHE KPOMKH HOXKa HOCHUT
HepaBHOMEPHBIH xapakTep (puc. 4) [8].

[Iponiecc morepu pexyuie CHOCOOHOCTH JIE3BUS JIEPEBOPEKYLIETO HHCTPYMEHTa
SIBIISIETCSI CIIOKHBIM TPOIIECCOM (CKIIAABIBACTCS U3 MEXAaHHUYECKOTO, TETJIOBOTO, XUMHUYECKOTO
U DJIEKTPOXUMUYECKOTO U Jp. BO3/IEUCTBUI). B KauecTBe 0HOM U3 0COOCHHOCTEH BBIICISIOT
pa3BUTHE €ro B  JIOKAIBHBIX 30HAX, PpACHOJOKEHHBIX Yy PEXYymEH  KpPOMKH
urctpymenta [9, 10, 11]. Dto mpemonpenensier HEOOXOIUMOCTh YIIPOUHEHHST TOBEPXHOCTEMN
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PEKyIIero HHCTPYMEHTA B 30HaX C aKTUBHBIM M3HOCOM, TaK KaK 3a WX TPaHUIIAMH CBOWCTBA
MaTrepHaia He HIPaloT 0COOYI0 pOJIb B 3aTyIUICHUH HHCTPYMEHTA.

— Px

D niax
|
|

Puc. 3. [Tapametps! ppe3epoBaHusi MATOHOKEBBIMU TOPLIOBO-KOHUUECKUMH (pe3aMu:
Dpax — MakcuManbHBIN nuameTp oopadotku; D; ,, — muamerp 6a3oBoro Topiia Gppessr;
®, — YTOJI HAKJIOHA HOXKa K OCH BpaIleHus; h, — mupuaa o0paboTKHy,
V — HanpaBiieHue BEKTOpa CKOpOCTH pe3anusi; U — TonmuHa GopMHPYeMOro 3JeMEHTa LIETIbl

Puc. 4. Harnsaasiii ©3HOC JIMHHON KPOMKH HOXa Tociie 40 9acoB SKCILTyaTaliu

C TOYKM 3peHHs] 3KOHOMHUM MAaTEepUaTbHBIX, TPYAOBBIX U SHEPreTUUYECKHX PECYPCOB
YIpOUHSOIIEeH 00paboTKe clieyeT MoABEpraTh TOJbKO JIOKAIbHYIO 30HY WJIM MOBEPXHOCTh
UHCTPYMEHTA, HEMOCPEACTBEHHO YJaCcTBYIOIIYIO B pe3anuu [12].

Jns ompeneneHus IUHAMMYECKONM HWHTEHCHBHOCTH TOTEPU PEXYILEH CIHOCOOHOCTH
HOXXEH MAaJOHOKEBBIX TOPILIOBO-KOHMYeCKUX ¢pe3 Ha npeanpustuu OAO «bopucosckuit
JOK» Opun mpoBeleHBI SKCIEPUMEHTAIBHBIE HCCIIEeNOBaHUS Ha (pe3epHo-Opycyromem
ctanke Btoporo psga LINK V25, Meromom crnenkoB —ompeaensicss — paanyc
OKPYTJICHHS p, MKM, PEXYIIeH KPOMKH HOXa (pHC. 5) ¢ MOMEHTa 3aTO4YKH (IIPU Pmin = Po),
Janee — Tocie Kaxaod pabodeil cmeHbl (uepe3 8 4) 10 MOCienyrolel MmepenoaroToBKU
WHCTpyMeHTa (1o mpomecTBUM S5 cmeH wim 40 9; 3HAYeHHS COOTBETCTBEHHO: P1, P2, P3,
P4, ps) [13]. UccmemyeMblii HOK U3TOTOBIIECH U3 JierupoBantoi cramu 40XB2C.

W3mepenust panumyca OKpYIVIEHHS PEXYIIEH KPOMKH HoOXa (hpe3epHO-Opycyrouero
CTaHKa MPOBOIUIINCH Ha JJTHHE KPOMKH, paBHO# | = 72 MM, ¢ marom t = 6 mMm.

Jns momydeHHs JTOCTOBEPHOIO OTMEYaTKa pPEXYIIUA HHCTPYMEHT MEXaHWYEeCKU
dbuKcUpoBaliCs, U CBHUHIIOBas IUIACTHHKA HAJBUTANaCh Ha JIE3BHE IO KOHIIEBBHIM Mepawm,
KOTOpBIE HCIONB30BAINCH Kak Hampasisitomue. [lonmydeHHbI oTmeyaTok —  paguyc
OKpYTJIEHUSI KPOMKH — U3MEpsUICS B YHUBEPCAIBHOM CBETOBOM MHUKpockome MMU-1
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mpom3BoactBa  OAO  «Ilmamap-TM» (PB) ¢  mporpammHBIM  oOecriedeHHEM
3A0 «CreKkTpoCKOIMHUECKUE CUCTEMBI» (puc. 6).

5

81

Puc. 5. Meron cienkoB
(I — BeIHOCHOE M300pAKEHHE)

Puc. 6. ®oTorpadust CBUHIIOBOTO CIIENKa PEXYIIeH KPOMKH HOXa:
yBenmueHue 200-kpaTtHoe, p = 17 MkM

Pe3ynbpTaTel M3MepeHHs paauyca OKPYTJIEHHUS PEXYIIEH KPOMKH METOAOM CJENKOB
MOCJIE TPOBEIECHHBIX MPOU3BOACTBEHHBIX MCIBITAHUA TOKA3aJld XapakTep W3MEHEHUs
paauyca OKpYTJICHHs PEeXYIIeH KPOMKH HOXKa (Ha MpUMepe TOUKH MEPECeUeHUs NITUHHON U
KOPOTKOH PEXYyIIMX KPOMOK HOXa) B MPOMEXKYTKE BPEMEHU MEXAY MepernoAroToBKaMu
HOXKa. HavanpHbll pamuyc pexyiied KPOMKH HOXKAa COCTaBUI pPg = 17 MKM, KOHEUHBIN

ps = 156 mkwm (puc. 7).
P, MEM

60— ~~~"7777 :_____:_____

40— """~ : """ : """

Puc. 7. Xapakrep u3MeHeHus paguyca OKpYIJIE€HUS PEXYIIEH KPOMKUA HOXa
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XapakTep mOpHUpOCTa paauyca OKpYIVIEHHs pe3lla ONHM30K K TEeopeTHYecKoil
3aKOHOMEPHOCTH KpPUBOM W3HOca Jjie3Buil Hoxeir [14, 15]. Ilpoekums npoduiis peanbHON
pexymied KpoMku Hoxa mociie 40-gacoBodi pabotsl (oOpabortano 2 132,5 M JPEBECUHBI
xBOWHBIX TOpoa: 93 % — cocHa, 7% — enb, BIAKHOCTH ApeBecuHbl — 78 %, uacTtora
Bpamenns dpes — 1090 mun™, ckopocts momaunm — 25 M/MHH) C yKa3aHHEM DaIHyCOB
OKpPYTJICHUS TI0 IBYM PEXYIIMM KpOMKaM Ipe/CTaBlIeHa Ha pUCYHKE 8.

Ps7 ps1 ps3 pss

il

L L A

Puc. 8. Xapakrep U3MeHEHHs painyca OKPYTIICHHUS PEXKYIIEH KPOMKH HOXKA:
ps1 = 148 MKM, ps; = 156 MKM, psz = 136 MKM, pss = 94 MKM, pss = 66 MKM, psg = 40 MKM,
ps7 = 178 MM, psg = 164 MKM, psg = 112 MkM

Jlyroo6pa3ublii Ipoduib Ha y4acTKE MEXKIY P53 U Ps4 CBUJIETEIBCTBYET O MOMAJaHUU B
pabouyto 30HY HOXa TBEPJIOro BKIIOYEHUS (METAIJIMUECKOTO WJIM MHOTO MPOUCXOXKIEHHUS,
3HAUUTENBHO MPEBOCXOSIIEr0 TBEPAOCTh IPEBECUHBI), UTO MPUBEIO K aBapUIHOMY U3HOCY
peXyLIEH KPOMKH.

Buvisoowvt

[TomrydeHHBIE OKCIICPUMEHTAILHBIC JaHHBIC 3HAYCHUH PAJMYCOB  OKPYTJICHHS
MIO3BOJIMIIM Tpa@HUUECKH OTOOPa3UTh JMHAMHUKY M3HOCA JIE3BUH HOXKEH (Ppe3 MaIOHOKEBOTO
dpesepHo-Opycyromero  obopyaoBanusi. HepaBHOMEpHBIN  XapakTep MEXaHUYECKOTO
TUCTIEPTUPOBAaHUSl TOBEpXHOCTEH HOKa W3 yerupoBaHHOM cramn 40XB2C ykaspiBaeT Ha
HEOOXOIUMOCTh COBEPIIICHCTBOBAHUS KOHCTPYKIIMH HOXa IyTeM NMPUMEHCHHS JIOKAILHOMN
yIOpouHsAOmed 00paboTKH, MOAM(HUKAIMN YYaCTKOB TOBEPXHOCTEH W3HOCOCTOMKUMU
TYTOTUIABKUMH COSIMHCHHUSIMH WJTH pa3pabO0TKON COCTaBHBIX M COOPHBIX KOHCTPYKITUH HOMXKEH
CO CMEHHBIMH YYaCTKaMH U3 MaTepPHaJIOB TOBBIIIIEHHON H3HOCOCTOWKOCTH.
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IHOBBIINEHUE HAJAEKHOCTH Y3J10B PE3AHUA
MHOTI'OITMJIBHBIX CTAHKOB

IMPROVING THE RELIABILITY OF CUTTING UNITS
OF MULTI-SAWING MACHINE TOOLS

Paccmompenwvt npobnemovr pacnunosxu o6péeen na mHozonunvHbix cmankax. Iloosedernsvi
umoeu npeovLOYWUx uccne008anuil HaNpasisaiowe-ox1axcoanwux  ycmpoucms
MHOCONUTIbHbLX Y3106 PE3AHUA U HAMEUEHbl HanpaeleHUsl OabHEeUMUX UCCAEO08AHUIL.

The problems of sawing logs on multisaw machines are considered. The results of
previous studies of guide-cooling devices of multi-sawing cutting units are summarized and
directions for further research are outlined.

B neconmnenun B Hameun CTpaHEC B HACTOAIICC BPEMA HCIOJB3YIOTCA JICCOIMUIIBHBIC
pambl, KpYTJIOMUIbHBIC U IEHTOYHOMUIBHBIE CTAaHKH, a Takke (ppesepHONuUiIbHBIC, Ppe3epHO-
Opycyronue U (pe3epHO-TIpoPIIHpYIONTHE arperaTHbie JMHUH. J[07s JECONMMIBHBIX paM
HEYKJIIOHHO CHIDKAeTCsl, OHM 3aMEHSIOTCS JICHTOYHONMWJIBHBIMH CTaHKaMU JJIsi OpeBeH
OOJILIIIOTO AnaMEeTpa W KPYTJIOINHUIBHBIMU CTaHKaMH, Y3JaMH PE3aHUA B JIMHUAX A
TOHKOMepa. KpyriionuibHbIE CTAHKU UMEIOT MPOCTYI0 KOHCTPYKIIMIO, HU3KYIO CTOMMOCTh U
BBICOKYIO IIPOU3BOIUTEIBHOCTE.
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OCHOBHBIM HEIOCTaTKOM KPYIJIONWIBHBIX Y3JIOB pE3aHMs SBISETCA CPaBHUTEIBHO
Oospinasi mmpuHa mponuia. [ns ycrpanenust storo Hegocrarka B YIJITY (VJITHU) non
pykoBojctBom B.K. IlamkoBa u B IHHUMMO/e nom pykoBoactBom HO.M. Craxuena
IIPOBEJEHBI UCcCie0BaHMs U pazpadboTansl PTM (pykoBoasiiye TEXHUUYECKUE MaTEPUabl) IO
HOJArOTOBKE KPYIJIBIX MU, pa3padOoTKe M SKCIUTyaTalluy KPYIJIONMIBHBIX Y3JI0B PE3aHUS.

B yka3aHHBIX BbIIIE HAay4YHBIX IEHTPAaX ObUIa HM3y4YE€HA 3aBHCUMOCTh KPHUTHYECKHUX
YacTOT BPALEHMs AMCKA HWIbI OT €ro pa3MepoB, U HANpPSHKEHHOIO COCTOSHUS, KOTOpOE
U3MEHSETCS BCIEACTBUE NMPOKOBKU (BajlbLEBaHUs) U U3MEHEHUS] TEMIIEPATypHOro mepenana
10 PAJUYCy MUIIBI.

TeopeTnuecky U 3KCIIEPUMEHTAIILHO M3yUYEHBl TEIJIOBBIE IOJIS BPAILAIOLIMXCS JUCKOB
nwi 0e3 MPUHYIUTEIBHOIO OXJIAXKIEHUS U C OXJAKICHHEM BOJOH M BOAO-BO3AYIIHON
cMmechlo. [IpeanoskeHbl OoNTHUMalbHBIE PACXO0Jbl BOAO-BO3AYLIHOW CMECH JUISl OXJIaKICHUS
NI, KOHCTPYKIUSI CUCTEMbI OXJIQXJEHUs U e€ paluoHanbHoe pasmelieHue. MccinenoBano
BJIMSIHAE HANPABJISIOMIMX JJIsl T HA TIOBBIIICHUE U3TMOHOM jkecTKOCTH Mmuitbl. [peanoxeHo
UCIOJIb30BAaHUE <«IUIABAIOLIMX» IWJ, KOIrJa MHia YAEpPKUBAETCS B IUIOCKOCTH IPOIUIIA
HAIpPaBIIAIOIIMMU U HE 3aKpEIieHa )KeCTKO Ha Bay.

[To pesynbratam wucciefoBaHuil  OblIM  pa3paboTaHbl IIEpBbIE  POCCHICKHE
KpyrionuwibHble MHoronwibHble cTaHku — [I8/1-8M u CB8M. B cranke Cb8M-1
UCIOJIb30BAIMCh CaMble TOHKHE Ja)Ke MO €BPONEHCKMM MepKaM IHJbI, AUaMETp KOTOPBIX
cocraBisi 500 MM, Ttommmuaa 1,6 MM, a ymmpeHue 3yObeB Ha cTopoHy — 0,5 Mm.
Hogosstckuit K/IIT oqHOBpeMEHHO MCTOIb30BAN MATh CTAHKOB C «IJIABAIOIIMMU» TUJIAMHU.

OpHako OSKCIUTyaTalusi TaKUMX CTaHKOB TpeOoBaja KBATU(UIIMPOBAHHBIX KaJpOB
CTAaHOYHUKOB U IHJIONPaBOB, a ¢ 3TUM B 90-e Troabl MPOILIOrO CTOJIETHS Hadaluch
po0JIEMBI, KOTOPBIE OCTAIOTCS M 10 HACTOSIILIET0 BPEMEHH.

Kak pe3ynbTaT, BBITYCK CTaHKOB C «ILIaBAaIOIMMMU» NHUiIaMH B Poccuu mpexpaTHics.
B Hacrosiliee BpemMsi HECKOJIBKO — IPEANPHUSITHH  BBITYCKAeT MHOIONMUJIbHBIE CTaHKU
npocTeiniedl KOHCTPYKLUHU C BaJbLIOBBIM MEXaHM3MOM IIOJjaud, B KOTOPBIX HCIOJIb3YIOTCS
KPYTJIbIe THJIBI C TIOJPE3HBIMUA HOXKaMH, AAIOIIMMHU JOBOJIEHO MIMPOKHA nponwa 4,4-5,2 MM
npu quamertpe mt 500 MM U TonuHe Kopryca 2,8-3,2 M.

Benymue 3apy6exusie mpousBoauTenu jecomnuibHoro odopynosanusi (USNR, Linck,
EWD) mupoko MCHONb3YIOT MHOTONUJIBHBIE Y3JIbl PE3aHUsl C «IUIABAIOLIUMMY» MUJIAMHU U
HAIPAaBIISAIOLIMMU JIJIS TINJI, Yepe3 KOTOPhIE OCYIIECTBISETCS OXJIaX/I€HNUE IUCKOB I BOJIO-
Bo3aymHOM cmechto. Ha BoictaBke B ExarepunOypre USNR  nemoHcTpupoBana
MHOTONMJIBHBIN y3€l pe3aHusi C HallpaBJIAIOMKUMU I, U3TOTOBJIEHHBIMU U3 aTIOMUHUEBOTO
CILIaBa, Yepe3 KOTOPhIE MOIACTCS BOJ0-BO3IYIIHAS CMECh Ha KOPITYC MHJIBI (CM. PHCYHOK).

TInbHBIN y3€1 MHOTOIUIIBHOTO CTaHKA C «TIJIABAIOLIMMMY MTUJIAMU
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HccnenoBaHusIMM  yCTaHOBJICHO, YTO TOYHOCTh PACIHMIOBKM U HAAEKHOCTb PabOTHI
KPYTJIOMUIIBHBIX Y3JIOB PE3aHUs 3aBUCHT OT CIIOCOOHOCTH MUJIbI COXPAHATh IUIOCKYIO (GOpMYy
paBHOBecusl npu nuieHuu. [loTeps miuockodt (GopMbl paBHOBECHS CBSi3aHA C HArpeBOM
nepupepuitHON 30HBI MK 3a CYET TEIIa, BBIIEIIEMOro B POIECCe Pe3aHusl IPEBECHUHBI.

Breinensiemoe B 30HE pe3aHHMd TEIUIO YAaCTHYHO IIEPENaeTCs ONWIKaM H
pacuiIMBaeMOMy MaTepHally, YaCTUUYHO PACCEUBACTCS B OKPYKAIOIIYIO CpeAy 3yOOM MHIIbI U
YaCTUYHO MJET HA HarpeB nepuepuitHoN 30HbI UL

IlosiBisieTCs TeMIEpaTypHBIN IEpena o paguycy MUiibl, U3BMEHSETCS €€ HalPsSKEHHOE
COCTOsIHUE, MaJaeT 4acToTa COOCTBEHHBIX KosieOaHui. IIpy KpUTHUECKOM TeMIlepaTypHOM
nepenane nuia MOXeT MOTEpATh IUIOCKYI0 (opMy paBHOBECHsI M 3ape3aTb B CTOpPOHY;
IIPOLIECC PACIIMIIOBKYU MPEKPATUTCS, MUJIA BBIMJET U3 CTPOsI, @ Yalle BCErOo U COCEAHIOI0 ITHITY
TOXE IPUJETCS 3aMEHUTD.

JUis NOBBILIEHHS YCTOMYMBOCTM MWJI INpPH HarpeBe mepudepuitHoil 30HBI MUIIBI
IIPOKOBBIBAIOT MUJIU BaJIBLYIOT B CPEIHEH 30HE.

[Tpu skcrmyaTanuy HaNpaBJSIIOIMX JJIS W HOCIEAHHME TPYTCS O HAlpPaBISAIOIUE B
CpEeIHEW 30HE IUJIbI, U 3TO U3MEHSET HANPSKEHHOE COCTOSHUE ITUJIbl aHAJOTUYHO ITPOKOBKE
WIA BaJbLIEBAaHUIO. OTO HYKHO YUYUTHIBaTh M MPOKOBBIBATh MUY, pabOTaroIlyi0 ¢
HaIpPaBJIAIOLIMMU, MEHbIIIE YeM IIpU paboTe 0e3 HalpaBIISIIOIINX.

KoHCTpyKIMsl HalpaBISIIOIIMX W MaTepHallbl, U3 KOTOPBIX OHU H3TOTOBJIEHBI, MOTYT
ObiTe pasHele. Mbl B YIJITY wucnobIThIBaiu B KayecTBE MAaTEpUAOB HAIPABJIIOIINX
TEKCTOJMUT, (ropomiact, Oepe3y, NPONMTAHHYID MAaciOM MM HU3KOMOJEKYISPHBIM
IIOJIN3TUIIEHOM. B0J0-BO3AYIIHYIO CMECh ITOJABAIM HA JUCK IWJIBI Yepe3 COILIa JUaMETPOM
1-2 MM, pacriosio’keHHbIE OJ HampaBIOMUMHU. YUepe3 HanpapisiolUe OXJIaXJECHUE He
npokayuBainu. IlmaHupoBanmoce wHccimenoBaTh W APYTHME MaTepHalbl HAaIpPABIBIIOLNIUX, HO
paboTHI OBLIIN IIPEKPAIIICHBI.

OcHoBHbBIE pe3yJIbTaThl UCCIIECJOBAHUN TPEHUS HAINPABISIIOIIMX U PEKOMEHJAlMH IO
KOHCTPYMPOBaHHUIO  HAINPaBJAIOLIC-OXJIAXKAAOMMUX  YCTPOWCTB I KPYIJIBIX  ITHJ
npescrabiensl B padorax B.K. [Tamkosa, A.C. Kpacukosa [1, 2].

Ceifuac B CBSI3U C aKTyaJbHOCTbIO DPa3pa0OTKH MHOTONWIBHBIX Y3JI0B pe3aHMs
TpeOyeTcs MPOJOKUTh UCCIIEOBAHNS KOHCTPYKLMN HAMPABIISIONINX IS U U PA3IAYHBIX
COBPEMEHHBIX MAaTEpPUAJIOB [l UX U3TOTOBJICHUS.

Ha crapoii ycraHOBKEe Il MCCIIEOBAaHUS HANPABILIIOIIMX H3HOC HAIPABIISAIOLIEH
U3MEpSIICS MHKPOMETPOM, a TeMIEepaTypa HarpeBa MNWIbl OT TPEHWs HaIpaBIAIOLIEH
U3MEpsUIach TEPMOIIAPAMH, NPUMASHHBIMM K IUCKYy mwibl. [IpoBoja oT Tepmomap HUIM K
ocumiiorpady yepe3 pTyTHbIH TOKOChEMHUK.

Ceifuac 1IaHHpyeM TeMmIepaTypy HarpeBa MHJIbl H3MEpSATh OECKOHTAKTHO
paauanoOHHBIM IUPOMETPOM, 3aKPEIJICHHBIM Ha IOABMKHOM KapeTke, JBHUTArOIIEHCs I10
paznycy IuIbIL.

bubéanorpadguyeckunii cnucoxk

1. MMamkoB B.K., Kpacuko A.C. HafexHOCTb MEXaHU3MOB pe3aHMsI MHOTOIMMJIBHBIX
KPYTJIONIWIBHBIX CTAaHKOB Juisi  pacnwioBku Opyca //  TloBbimieHne 3ddexTuBHOCTH
UCIIONIb30BaHUs JepeBooOpabaThiBatoiero obopynoBanus u uHcrpymenTa. JI.: JIJIHTII,
1978. C. 68-71.

2. TMamkoB B.K., KpacukoB A.C. KoHcTpyunpoBaHHe HampaBIsiOLIe-0XIaKIa0IUX
yCTpOMCTB Ui Kpyrieix mun // Bompockl pe3aHusi, HaaeKHOCTH € JIOJTOBEYHOCTH
JIEPEBOPEKYIIUX WHCTPYMEHTOB M MamuH: MexBy3oBckuii ¢6. Hayd. Tp. JI.: JITA, 1979.
Bem. 6. C. 34-36.
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B.H. Crap:xunckuii, C.B. CoBuna, C.H. Cbiuyros
(V.N. Starzhinskiy, S.V. Sovina, S.N. Sychugov)
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NCCIEJOBAHUE KO®PUINEHTOB IIOTEPH
IMUJIBHBIX TIUCKOB CJIEHIEPHBIX YCTAHOBOK _
ITPHU PA3JIMYHBIX CIIOCOBAX JEMII®UPOBAHUA KOJIEBAHUU

INVESTIGATION OF LOSS COEFFICIENTS
OF SAW BLADES OF SLASHER INSTALLATIONS
WITH VARIOUS MODES OF VIBRATION DAMPING

Paccmompum — pezynomamst  9KCNepuUMeHmMAIbHbIX  UCCIe008aHUL KO duyuenma
nomepsv 6 NUTbHbLX ouckax OISl CHUIICEHUS uyma CreumepHsblx YCnmaHo60K npu pasiuvdHblx
cnocobax demn@uposanusi KOieOaHUll NU.

The results of experimental studies of the loss factor in saw blades to reduce the noise
of slasher installations with various methods of damping saw oscillations are considered.

B cremepHbIx ycTaHOBKax Koie0aHWS TNHIBHBIX JHMCKOB, BBI3BIBAEMBIC CHJIAMH
pe3aHusl, SBISIOTCS NPUYMHON BO3HUKHOBEHUS mrymMa. CHIIbI pe3aHusi MPHU MUJICHUU HOCST
UMIYJIbCHBIA (yIapHbI) XapakTep, MO3TOMY O]l HX JAEHCTBHEM BO30YXAalOTCA Bce
COOCTBEHHBIE YaCTOThI KOJI€OaHUH MUJIBHOTO JHCKA.

B nmpomecce mnwmieHus mnapaMmeTphl KoyieOaTEIbHON CHCTeMBbl (THJIBHBIA JUCK —
pacnuiMBaeMasl JIpeBECHHA) IOCTOSHHO MEHSIOTCS. MEHSI0OTcd TpaHUYHBIE YCIIOBHSA
KpeIyieHUsT MNuibHOTro jucka. llepudepuiiHas wacTe AMCKa OKa3bIBae€TCs ONEPTOM O
JPEBECHHY B pacIuiie, TO3TOMY OCHOBHYIO POJb B (POPMHUPOBAHUH YIPYTHX BOJIH B JHCKE
WIBI B 3TOM Citydae Oyner urpath ee nepudepuitHas gactb. Tak Kak OKpYKHas CKOPOCTh
nwibl HaxoauTed B npeaenax 50—80 m/c, To moje ynpyrux BOJH, BO3HMKILEE B OJTHOM TOUKeE,
HE 3aTyXaeT, a MOTOJIHIETCS SHEPTUEeH BOJIH, KOTOPBIE BO3OYIMIINCH TIO3/THEE B APYTON TOUKE.

UroObl ompenenuTh CIEKTP HIYMOW3IYYEHHS AMCKA THIIBI, HEOOXOIMMO 3HATh HE
TOJIBKO CIIEKTp COOCTBEHHBIX YacTOT, HO M KO3(Q(UIMEHT MOoTepb 1 — BEIUYHHY,
HEMOCPEACTBEHHO BIMSIONIYIO HA YPOBEHb M3JIy4aeMOro MUJIoN Iyma.

D710 00YyCIOBIEHO TeM OOCTOSTEIBCTBOM, YTO CHJA 3ByKa mpH yaapHoMm mryme (L)
OpsSMO HPOMOPLUOHATBHA IIOTHOCTH COOCTBEHHBIX YacTOT M OOpaTHO MPOIMOPLHOHAIbHA
BeJIMYMHE K03(pPULlMeHTa noTeps, T. €.

Af
L=l1g—, (1)
n
rac Af — IIJIOTHOCTH CO6CTBCHHBIX qacToT.

Koadduuuenr mnorepp CBA3aH C JOrapUPMHUECKUM JEKPEMEHTOM 3aTyXaHUs
CIIEIYIOIIIM 00pa3oM:

n= @

rzae O — Jorapu(pMUUECKUil TeKpEMEHT 3aTyXaHus KoJeOaHui;
L — cuna 3ByKa.
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Jlorapudmudeckuit AEKpeMEHT 3aTyXaHUsI KOJICOAHUM ONIPEIeIIsAeTCS:

_ 3
8 7 ©)

rne K = 60/T — nokazarenb 3aryxanus, rae 1 — Bpems peBepOepanuy BHOpaluu Ha
OIIPEIETICHHOM YacTOTE;
f — yacrora KonebaHuii.

B kadecTBe XapaKTEpHUCTHKH 3aTyXaHHsl HCIOJB3YeTCS BpeMsi peBepOeparuu, T. e.
BpeMsi, B TEUCHHE KOTOPOTO aMIuinTya konebanuii ymenwinaercs B 1 000 000 pas (va 6 ab).

C BO3pacTaHHWEM YacTOThI PsiZi COOCTBEHHBIX 3HAUEHHMH 4acTOT yIUIOTHsercs (puc. 1),
T. €. C POCTOM YaCTOTHI Ha MIyMOU3Iy4YeHUE Bce OOJIbIliee BIUSHUE OKA3hIBACT KOAPDUIIUEHT
noreps [1, 2].
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YucJ1o co0CTBEHHbIX YACTOT

Puc. 1. IT10THOCTH COOCTBEHHBIX YAaCTOT KOJEOAHUI TUCKOB

AHanu3 neMnpupyrIHX YCTPOUCTB TUCKOBBIX MU, MPUMEHIEMBIX B APYTUX OTPACIAX
MPOMBINIJICHHOCTH, TIOKa3aJ, dYTO JUIS WCIOJh30BAaHUS B CICHICPHBIX yCTaHOBKAX
11e1eCO000Pa3HO UCIONIB30BaTh CIEAYIOIINE:

1) pacrmosio)keHHe yIMPYrux IJIACTHH U KOJIEI MEXKIY JUCKOM IMHJIBI U MPHKAMHBIMA
maioamu;

2) yCTaHOBKY aHTHBUOPAIIMOHHBIX YIIOPOB;

3) npuMeHeHHe IUCKOB (HapUMep, U3 IPEBECHO-BOJOKHUCTHIX TUTUT), YCTAHOBICHHBIX
C 3230pOM y OOKOBBIX ITOBEPXHOCTEH ITHJIBI;

4) wu3MeHeHHe W3TUOHOM JKECTKOCTH MWJIBHOTO JHCKa IyTeM YCTaHOBKH pedep
JKECTKOCTH MEK/Ty TTHIION U PHKUMHBIMH Tiraiioamu [3].

brok-cxeMa ycTaHOBKH AJisl McCieoBaHUS KOA((UIIMEHTOB MOTEPh MIJIBHBIX TUCKOB C
Pa3IMYHBIME CITOCOOaMU JIeMIT(UPOBAHMS MPUBECHA HA PUCYHKE 2.
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[MAJIBHBINA JUCK

Puc. 2. biok-cxema ycTaHOBKH JIJIsl HCCIIEOBaHHS KO (OUIIMEHTOB TIOTEPh MUIBHBIX TUCKOB:
1 — Bo3OyauTenp Konebdanwuii; 2 — Mbe30aTINK; 3 — KOMMYTaTop; 4 — OJIOK yIpaBieHUS;
5 — ycuiuTeNnb U3MEPUTEIbHBIN; 6 — aHATM3AaTOP CIIEKTPa; 7 — CAMOIIHCEI

Hccnenyemblil nuinbHbIN quck nuamerpoM 1 200 MM ¢ [ByMS NPHKUMHBIMH Iaiibamu
3aKpEIUISETCS] B TOPU3OHTAIBHOM ITOJIOKEHUH Ha CIEIMAIBHO U3TOTOBJIEHHOM BEPTUKAIBHOM
mmnuHene. Konebanus aucka Bo30yXIaJlock yIapoM IMAaioLiero ¢ ONPEIeIeHHON BBICOTHI
METAJJIMYECKOr0 IIapUKa M BOCIPUHUMAJIOCH IbE30JATYMKOM. OJIEKTPUYECKHI CHUTHAII,
[10J1aBaEMbIH 1aTYMKOM, 3aIIMCBIBAJICS U3MEPUTEIbHOU anmnaparypoil. [lo BenuunHe ckopoctu
3aTyXaHUs KOJIeOaHU ONpeernsuiock BpeMs peBepOepariim:

S
T=24>
y (4)

I7€ S— NyTh, IPONJACHHBIN JIEHTOW C MOMEHTAa Hayaja 3aTyXaHHs KOoJeOaHWW A0 MOMEHTa
IIOJIHOTO CIIaJa JINHUU 3aTyXaHHUs BO BCIO IUMPHUHY JICHTHI,
V — CKOPOCTb JBUKEHUS JICHTHI.

Benuuunbl kodpdunueHta MoTepb B 3aBUCUMOCTH OT 4YacTOThl U crocoba
nemrdupoBaHus KoJeOaHUH UCcKa MUIbI IPUBEIEHBI HA PUCYHKE 3.

Kak BumHO W3 puCyHKa 3, KpUBbIE H3MEHEHHUS KO3(P(ULIHEHTOB IOTEPh HMEIOT
MUHHMYM Ha BhICOKHX "acToTax (6 400-10 000 I'y) m MakcuMyMbl Ha HU3KUX dacToTax (40—
50 I'm).

[Ipu yxnanke CTalbHBIX CTEp)KHEH (KECTKUX peldep) MexXay IUCKOM MWIbl U
OPWKUMHOM 11aii6oi (kpuBast 1) BeMMYMHBI KOA(P(UIMEHTOB MOTEPh OKa3aJUCh CaMbIMHU
MUHUMQJIBHBIMA — B 5—6 pa3 MeHbIe 3HauyeHUW Kodp( UIMEHTa MOTEph MPH >KECTKOM
3aleMJICHUH JUCKa Iaibamu (KpuBas 2).

[Tpu ycranoBke crutomHbIX AuckoB (kpuBas 3) u3z [IBIl u momynuckoB (kpuBas 4) c
00enx CTOPOH MUJIBI C BO3AYUIHOM MpOCIONKOM mupuHON 1-3 MM HaOmolaeTrcs pe3koe
yBennueHue ko3 puirienTa norepb, 0COOEHHO Ha HU3KUX U CpeHUX YacToTax. OObsAcHAETCS
3TO TEM, YTO CJIOH BO3]yXa, KOTOPBII HaXOJUTCA MEXAY AUCKaMH, NeMI(pHUpYyeT KojJeOaHus
TTVUTEL.

3HavyeHus: KodpPHUIMEHTa TOTePh B IKCIEPUMEHTAX C YIPYTUMHU IIaiidaMu U KOJIbIaMU
(xpuBast 5), ¢ ABYMS M TpeMsl TOUEYHBIMU YIOpaMH C JIByX M OJHOM CTOPOHBI JAWCKA
(kpuBas 6) TNPEBBIIAIOT BEJIWYMHBI KOA(PQPHUIMEHTOB MOTEPh IPU KECTKOM 3allEeMJICHUU
JICKa I1aii0aMy, HO OHM MEHbIIIE YeM NPHU YCTAHOBKE CIUIOIIHBIX JUCKOB M IMOJYAUCKOB U3
JBII.

B skcnepumenTax ¢ ynpyruMu mai0aMu B KOJIbIIaMHU Ha CPETHUX YaCTOTaxX KoJieOaHUM
(325-1 000 I'r) HaGMrOAETCSI HEKOTOPOE YBEIMYCHUE KOI(DDUITUEHTOB MTOTEPh.

145



ol LA

(3

35
L) 4/\
E 30
2
§ 25 \ -
E N
3
3 20
£ \
5 15 Y\ \ / \

N\ \ \
10 \\\ (6 \
AL
\\\~</7 \\\._kj'\\ h\\

, LBt =a

40 64 100 160 250 400 640 1000 1600 2500 4000 6400 10000
60 80 125 200 325 600 800 1250 2000 3250 6000 8000

Yacmoma f, T'y

Puc. 3. 3aBucumoctsb k03 hueHTa morepsb
OT YaCTOTHI U CIIOC00a JeMIpupoBaHus KOJICOAHUS TUCKA TTHIIBI

[Ipn ycTaHOBKE TpeX MM YEThIPEX AaHTHUBHOPALMOHHBIX YHNOPOB C MPUKMUMHBIMU
3JIEMEHTaMH U3 (TOPOIIacTa C MOCTOSIHHBIM YCHJIMEM MOKaTus (KpuBas 7) KO3PUIUEHTbI
noTepb OyAyT MEHbIIIEe YeM IPHU JKECTKOM 3aKpPEIUIEHUH MUJIBHOTO JIHCKA.

AHanu3 pe3yibTaTOB HCCIEJOBAaHMM IOKa3zaj, 4YTO HamOojee NEepCHEKTUBHBIM IS
UCIIOJIb30BAaHUS B CIIELIEPHBIX YCTAHOBKAX CJENyeT CUUTaTh NPUMEHEHHE JeMI(PHUPYIOUIIX
JMCKOB C BO3AYIIHBIM 3a30POM MEXAY HUMHU ¥ OOKOBBIMU ITOBEPXHOCTSIMU MUJIBL. [Tockonbky
B CJCIIEPHBIX YCTAHOBKAaxX 4YacThb JUCKA MWJIbI, BBICTYNAIOIIAs HAJ CJCIIEPHBIM CTOJIOM,
YYacTBYIOT B pPE€3aHHMM, MOYKHO YCTAHABJIMBATh AEMI(QUPYIOIIME MOJYAUCKH HAa HUKHIOI
4yacTh NWJIbHOrO aucka. Ilpu 3ToM K03(duuMEeHT mMmoTeph CHUXKAETCS HE3HAYUTEIHHO
(cm. xpuBbIe 3 U 4).

Bubauorpadguyecknii Cnucok

1. Ckyuuk E. OcHoBHI akycTuku. B 2-x gactsax. Y. 1. M.: Mup, 1968. 520 c.

2. HuxudapoB A.C., Bypauc C.B. PacnpocTpaHeHue H TNOIJIOIIEHHE 3BYKOBOM
BuOparuu Ha cynax. JI.: Cynmoctpoenue, 1968, 257 c.

3. bopeba ¢ mymMoM B  IE/UIIOJO3HO-OYMaXHOH  MpPOMBINUIEHHOCTH /[
B.H. Crapxunckuii, B.K. Kwum, A.JI. JlebeneB, A.C. JlykameBuu. M.: JlecHas
POMBIIIIIEHHOCTD, 1974. 168 c.
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NCCIEJOBAHME BJIUAHUSA TEXHOJIOI'MYECKHUX PEXKUMOB
SKCILTYATAIIMA PYBUTEJbHOM MAIIIMHBI HE 561 STA JENZ
HA YPOBEHbB 3BYKOBOI'O JABJIEHUSA

RESEARCH OF INFLUENCE OF TECHNOLOGICAL MODES
OF OPERATION OF CHIPPERS HE 561 STA JUNK
FOR SOUND PRESSURE LEVEL

Bovinu pacecmompeHrbvl bezonacnwvie 0 OprDfCCIIOLl/;elZ cpedbl MexXHOoI0cUYECKUE PEeIHCUMDbL
aKcnayamayuu pyoumenvHou mawunsl. boliu nposedenvt usmepenus 8 NPOMbIULIEHHBIX
YCH0B8UAX YPOBHA 36)YKOB020 oasjenusl.

Were considered safe for the environment technological modes of operation of the
chipper. The sound pressure level was measured in industrial conditions.

Bubpayuu u wym — OIHU W3 BaXHEWIIMX TMOKazaTesled BIMSAHUS O0OpYIOBaHMS Ha
OKPY’KaIOLIYIO Cpexy.

36yk — (usznyeckoe sBIEHUE, MpPEJCTaBIAIOIIEe COOOH pacnpocTpaHEeHHUE B BHJE
YIPYTUX BOJH MEXaHUYECKUX KoJeOaHUi B TBEPIOM, KUAKONW WM ra3000pa3HOM cpefe.

PyGutensnast mammna HE 561 STA JENZ sBisiercss cTalliOHapHBIM 00OpYAOBaHUEM
JUTSL U3MEJIbYEHUS IPEBECHBIX OTXO0B (0€3 COPTUPOBKHU IO MOPOAaM) B TOIJIMBHYIO LIEMY.

Ha pucynke 1 mpencraBineHa kuHeMaTuueckas cxema pyourenbHoil mamuHsl HE 561
STA JENZ.

Cxema B3auMOJIEICTBUSI MHCTPYMEHTA ¢ 00pabaThIBa€MbIM MaTE€pPHAJIOM IpeACTaBIeHA
Ha pUCYHKE 2 (COrJIacHO pyKOBOJICTBY IO 3KcIuTyatauun) [1].

Jlnsg aHanu3a pPEKUMOB DKCIUIyaTallUM PAacCUUTaeéM CKOPOCTb IJIABHOTO JIBUYKEHUS
pexy1ie KpoMKH je3Bus, m/c [2]:

nDn
" 60-1000’ @

rae D — nuametp pe3aHusi, MM; COTTIaCHO TEXHUUYECKUM Xa]i)aKTepI/ICTI/IKaM D =830 mm;
. -1
N — YacToTa BpalleHUs] U3MEJIbYarOIIEero poTopa, MUH , N = 596 MuH .

~3,14-820-596

=25,6 m/c
60-1000
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D=

820 mm
I
X
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» = Wwosz=°p J

1

/ P =160 xBt

Puc. 1. Kunemaruueckas cxema pyourenpHoit Mamuael HE 561 STA JENZ:
1 — nBurarens MexaHu3Ma pe3aHus; 2 — BeAyLIUH IIKUB PEMEHHOM Nepeaayy;
3 — BEJIOMBIH IIKUB PEMEHHOW TIepeiavun

Puc. 2. Cxema B3auMoelCTBHS HHCTPYMEHTA ¢ 00pabaThIBaeMbIM MaTEpHUAIOM

PyOuTenpHas MalmHa OCHaIlleHa MOIAIOLIMM KOHBEHEpOM, CKOPOCTh 110/1a4l KOTOPOTO
perymupyercss B amanazone 0-19,3 wm/mun. JlaHHas MammHa OSKCIUTyaTHpyeTCs Ha
MaKCHUMaJbHONH CKOpocTH mogauu 19,3 M/MHH C 1enblo olecredeHHus MaKCUMalbHOU
MPOU3BOAUTENBHOCTU. JlanbHENIINE U3MEPEHHSI MIYMOBBIX BO3JEHCTBUH Ha OKPYKAIOIIYIO
Cpelly BEJIUCH 110 MAaKCUMAJIbHBIM ITOKA3aTEsIM CKOPOCTH MOJIaYl U CKOPOCTH PE3aHHUS.

Takum 00pa3oMm, 3Has CKOPOCTH IMOJA4YM W CKOPOCTH TJIABHOTO JBMD)KCHUS PEXYIIEH
KPOMKH, MOXHO PacCuYnuTaTh CKOPOCTh pe3aHus 10 cieayrorieii popmyse [2], m/c:

v, = JVZ + V2 +2V2 V2 coso @)

rae Vs — CKopoCTh TI0/1au, M/MUH;
(@ — YOIl TEXHOJIOTHYECKUH, Tpaa, Mexay Vs u V.
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Cxema (ppe3epoBanms IPEBECUHBI TTOKa3aHa HA PUCYHKE 3.

Puc. 3. Cxema ¢pe3epoBaHusl JPEBECUHBI

Cxema cOCTaBIISIFOIIMX CHIIBI PE3aHUS MIPE/ICTABICHA HA PUCYHKE 4.

| ]

CErET

|

|

%%
Puc. 4. Cxema coCTaBISIOMNX CUIIBI PE3aHUS

Tak xak pY6I/ITeJ'II)Ha$[ MallrnHa MOXKET SKCIITYaTHPOBATLCA C HCCKOJIBKUMHU CKOPOCTAMU
TI0/Ia4H, TO MIPOM3BEIEM PacUeT CKOPOCTH PE3aHHs C yIETOM BCEX PEIKHMOB.
Paccunraem yron ckopocTH pe3aHus 1 1o cienayotei Gopmyse [2]:

Vs sinp

n = arctg (3)

V+ Vg cosp'

u:arcsinW/%u 4)
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Paccuntannbie 1aHHBIC CBENICHBI B TaOIUITYy 1.

Tabmma 1
Pesxxumsbl pabotsl pyoutensHoi mamuasl HE 561 STA JENZ
[Tapametp 3HavcHME
Ckopocts pe3anus, Ve, M/C 25,6 25,7 25,8 25,9
Ckopocts niogauu, Vs, M/MUH 5 10 15 19,3
Yron nomauw, |, rpaj 62,9
Y1051 CKOPOCTH pe3aHusi, 1, rpaj 0,2 | 0,33 | 0,49 | 0,64

[To mony4eHHBIM NaHHBIM MOCTPOUM TpadUK 3aBUCHMOCTH YIJIa PE3aHHUs CKOPOCTH
pe3aHusi OT CKOPOCTH TMOAAYH. YBEIMUYCHHE yriia pe3aHus 1 OyJdeT BIUSATh Ha YMEHbIICHHE
yIEIbHOM MOIIHOCTH Ha pPE3aHue, TaK KaK pe3aHue OyIeT MepexoIuTh C TOPILEBOrO Ha
MPOJI0JIBHO-TOPIIEBOE (pHC. 5).

]
5 25

=

~

= 20

>

< 15

)

= 10

=

A 5

=

g o

o

) 0,2 0,33 0,49 0,64
@)

Yron ckopocTu pe3aHus 1, Tpaj
Puc. 5. I'pauk ckopocTu nmogaun

M3MepeHuss HIYMOBBIX XapaKTepUCTUK MpoBoauianch mnpudopom «OKODU3UKA-
110A» mo cxemMe, MPUBEICHHOW HA PUCYHKE O.

Teppumopus npednpusmusi

i
: —
g LI T L Ll
g e P 4
3 1
S V mouka 2 meia s pS= 2
(4]
% l‘ ANAARAA]
3 | mouka 4 ggﬂrg, A
S ! mouka 1 ) AWNARAR
S ". B 5 RRddnan
2 | /| R A
5 ! / ARAARAY A
= ‘ e AR

2/ 1/
!

Puc. 6. Cxema pacriosnoxeHust 00bEKTOB:
1 — pyOuTenpHast MalIuHA; 2 — MAHUITYJISATOP; 3 — 31aHUS; 4 — KEJe3HOAOPOKHBIC ITYTH;
5 — OydepHBIif 3ar1ac UCXOIHOTO CHIPBS JJIS APOOIICHUS
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Vposeno 36yk06020 OasnieHus — BBIPAKEHHOE B JIOTAPUOMHUUYECCKUX  EIMHHIIAX
OTHOIIEHUE CPEIHEr0 KBaIPAaTHYECKOTO 3HAYEHHUS 3BYKOBOTO JABIICHHS B OIpPEAEIEHHON
[0JIOCE YacTOT K CTaHAapPTU3MPOBAHHOMY HMCXOJHOMY 3HAYEHHIO 3BYKOBOI'O JIABJICHUS,
usMmepsiercs B 1b (merubenax) u onpenensercs no Gopmyne (5) [3]:

L =20 Ig p/po, 5)

rae L — ypoBenb 3ByKoBOro JaBieHus, Ab;

p — cpenHee KBaJApaTHUECKOe 3HAYCHHE 3BYKOBOIO JIaBJICHUS B OIPEACIICHHOW IOJIOCe
yactorT, I1a;

po=2-10 '5, [Ta — ncxogHo€E 3HaUYE€HUE 3BYKOBOI'O JIaBJICHUS B BO3/IyX€.

PacCuntaeMm ypoBHM 3ByKOBOro namienus (puc. 7) mo ¢opmyiae (5), u moaydeHHbIE
3HAUEHUS CBEAEM B TAOIHUILy 2.

Tabmuma 2
YpoBeHb 3ByKOBOI'O IaBJICHUS
n, MuH" Bun Cpentice ¥'poserh
Ne Touku [loka3anust | KBagpaTU4HOE | 3BYKOBOI'O
N’ M/C) ABIDKCHUA 3HAUYCHUC
JaBJICHUA
X x SLOW 58,6 685 80,41 275
1 596 FAST 59,30 917 80,49 765
(25,6) b SLOW 74,86 658 82,31 864
o FAST 75,53 371 82,388
. SLOW 66,1 628 81,35 251
) 596 FAST 66,8 447 81,43 267
(25,6)
: b SLOW 71,44 559 81,95 302
‘ FAST 72,86 153 82,10 643
< SLOW 57,82 103 80,29 901
3 596 FAST 63,20 193 80,99 461
25,6)
(25, b SLOW 73,2 366 82,14 657
' FAST 73,53 748 82,17 862
< x SLOW 59,75 545 80,55 626
A 596 FAST 60,54 466 80,65 882
(25,6) SLOW 76,06 227 82,44 251
P.x
FAST 77,01 159 82,53 947

N3mepeHust mryMOBBIX BO3JACHCTBUM MPOBOAMWINCH HA OTKPBITOM BO3JyX€ B MATH
TOYKaX, PAclOI0KEHHBIX BHE 3BYKOBOW TE€HH Ha paccTosHuU He O6ojyee 50 M npyr ot apyra
u Ha Bbicote (1,2 £ 0,1) m u (1,5 £ 01) M Hag ypOBHEM MOBEPXHOCTH TEPPUTOPHUHU.

B cBs3m ¢ TeM 4YTO W3MEpEeHHS NPOBOJWIMCH HA OTKPBITOW IUIOMIAJKE, OBLIN
ONpEACICHHbl METEOPOJIOTHYECKHE YCIOBUSL (CKOPOCTh BETpa, TEMIlepaTypa BO3AyXa,
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BJIQXKHOCTb, aTMOC(EepHOE JIaBJIEHHE) C TTOMOIIBI0 COOTBETCTBYIOIIUX CPEJICTB U3MEPEHMUIA,
YIOBIIETBOPSIONIUX CICAYIOIUM TpeOoBaHUAM [4]:

1) mpuOOpHI 711 U3MEPEHHS CKOPOCTH BEeTpa (HapuMep, aHEMOMETP) JTOJDKHBI UMETh
nuana3oH u3MepeHuid He Menee 1—10 M/c u morpemHocTh He Oomee 0,5 wm/c
(ucnonb3oBasicst mpubdop Testo 417, anemomemp co BCTpOSHHOM KPBUTbYATKOM);

2) mpuOOpHI 171 U3MEPEHUST TEMIIEPATyphl BO3yxa (HampuMep, TepMOMETP) JOTHKHBI
MMETh IIOTPEITHOCTh He Oonee £1;

3) npubopsl [ H3MEpPEHUs OTHOCHUTENBHON BIAXHOCTH BO3JIyXa (Hampumep,
TUTPOMETP) AOJKHBI MMETh IMOTPEIIHOCTh He Oosiee *£2 % (UCMONB30BAJICS TUTPOMETP
ncuxpomerpuueckuii «BUT-1» co BCTpOEHHBIM TEPMOMETPOM);

4) npubopbl aIg HW3MEpeHHs aTMoc(hepHOro mamieHUs (Hampumep, Oapomerp)
JOJDKHBI MMETh IOTPEIIHOCTh He Oonee +2 MM pT. CT (MCHOJB30BAICS OapoMeTp
«BAMM-1»). 3mepeHHbIe METEOPOIOTUUECKHE ITOKa3aHUs IPUBEICHBI B TA0IHIIE 3.

83

82.5
82
815
81
80,5
80
79.5
79
Xx Px Xx P.x Xx P.x X x Px
Tomra 1 Touka 2 Tomra 3 Tomxra 4
Puc. 7. lnarpamma ypoBHE# 3ByKOBOTO JaBJICHHS Ha XOJIOCTOM U pabodeM Xo1y
Tabnuna 3
MeTteoponoruueckre moxKazaHus
[Tapametp 3HaueHue
Temneparypa Bo3ayxa, 'C -3
CKopocTh BeTpa, KM/4 11,7
ATMochepHoe IaBJIeHUE, MM PT. CT. 755
Bnaxuocts, % 79
Bv16000b1

[IpoBenenHble Hay4yHO-HCCIENOBATENbCKHE pabOThl MOKa3aldd, 4YTO pyOuTerabHas
mammmHa HE 561 STA JENZ oskcrmmyatupyercss Ha TEXHOJOTMYECKHX —PEKHMMAX,
YCTAaHOBJICHHBIX ~ TEXHMUYECKOW JOKyMEHTalued Ha obOopymoBanwe. Ha pexumax
9KCIUTyaTallui MPU MaKCHUMaJIbHON ckopocTH moaaun Vs = 19,3 M/MUH U CKOPOCTH pe3aHHs
COCTaBJISIET OKOJIO 26 M/C 3HAUCHUS NIYMOBBIX BO3JCHCTBHIA HAa XOJIOCTOM XOJIy M Ha pabodem
X0y B pacCMaTpUBAaEMOM Juana3oHe OKTaBHbIX mojioc oT 315 mo 2150 I'u, He mpeBbIIaOT
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npeaenbHo aonycTuMbiX 3HadeHud coriacHo ['OCTy 12.1.003-83 Ha mpOMBIIIUICHHBIX
TeppuTopusix. PaccmarpuBaembie (akTOpel MpU  JTa0OPATOPHBIX HCCIICIOBAHMSIX 10
O6e3zonmacHocTy pyoutenbHOoM wMammHel HE 561 STA JENZ mnokazanum 06e€30macHOCTh
IKCIUTyaTalli MallMHBl U OTCYTCTBHE BPEIHBIX (DAaKTOPOB, BIHUSIOMIMX HA OKPYXKAIOUIYIO

cpeny.
bubaunorpaguyecknii cnucox

1. PykoBoacTBO 1o 3kcmutyaranuu pyoutensubix Mamme tuna HE 561 STA ¢upmsr
JENZ.

2. bepmaackuit A.Jl., [BetkoBa H.W. Pe3anue npeBecunbl. MuHck: Beimmniimas
mkoia, 1975. 303 c.

3. TOCT 12.1.028. Cucrema crannaptoB Oe3omacHoctu Tpyna (CCTB). Ilym.
Ornpenenenre HNIYMOBBIX XapaKTEPUCTHUK HMCTOYHHUKOB IiyMa. OpUEHTHUPOBOYHBIA METON.
Ben. 1994-01-07. M.: MexrocynapCcTBEHHBIH COBET MO CTaHIAAPTU3ALUU, METPOJIOTHH H
ceptudukammu, 1983. 12 c.
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CHU/XKEHHUE ITYMA OBOPYJOBAHMSI IIBII C YIAPHBIMHA HAT'PY3KAMH
3A CYHET YCTAHOBKHU U3JIYYAIOIIUX IIOBEPXHOCTEHN
HA YIIPYT'OE OCHOBAHHME

PPI EQUIPMENT WITH IMPACT LOADS NOISE REDUCTION DUE
TO INSTALLATION OF RADIATING SURFACES
ON THE ELASTIC FOUNDATION

PLZCCMOI’YlpeHbl 60NpoOCbl  B603HUKHOGEHUA U nNymu CHUJNCEHUA yaapHoeo wyma
obopyoosanus L[BII.

Issues of arising and ways of reduction of shock noise in PPl equipment was
considered.

MHorue ucrounuku myma Ha npeanpuatusx LIBII npeacrasnstor co0oit komMOMHAIUN
YIJIOBBIX COEIMHEHHH IUIACTHH PAa3JInYHOM MM PaBHOM TOJIIMHBI, 00pa3yroliue 3aMKHYThIE
00BEMBI B BUJIE KO’KYXOB pab0OUMX OPraHOB MallliH, OJBEPralolXcs yIapHbIM Harpy3KaM.

C no3unumii Teopuu KoneOaHWN OHM MPEJCTABISAIOT COOOM CIOXKHBIE KOJIeOaTelbHbIE
CHUCTEMBI, CTPOTHI pacyeT 3BYKOBOT'O ITOJISI KOTOPBIX MPAKTHYECKH HEBO3MOXKEH.

WHkeHepHBIN MOAXO0A K YKa3aHHOU 3a/a4e MPEAIoIaracT ONpeAeICHHbIE YIIPOLIEHUS B
Mozenu pacdera. JlOMyCTHMBbIE TIpENensl  YNPOIIEHUH  ONPEIENICHBl  CPaBHECHHEM
JKCIIEPUMEHTAIIBHBIX U PACUETHBIX 3HAYECHUN U3IIy4aeMOoro 1yma.

N3rubHble BONHBI, BO30YX/1aeMble yJapOM B IJIOCKOM 3JIEMEHTE MALIUHbBI, U3JTy4aloTCs
B BHUJ€ 3ByKa. YacTh dHepruu KoyiebaHui mepenaeTcs Ha CONpPSDKEHHBIE C BO30YXKIEHHBIM
AJIEMEHTOM ITACTUHBI, KOTOPBIE TAK)KE U3IIY4aroT 3BYK.
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[ym ygapHOTO MPOMCXOXKJIEHUS, BOSHUKAIOUIUI B pa3IUYHBIX BHJAX 00OPYIOBAHUS
LIBII, moxeT ObITb CHUXEH HECKOJIbKUMHU IyTSIMHU. Bo-NepBbIX, CHUKEHHEM BEIMYHUHBI
yIapHOW HAarpy3Kd WM YBEJIHMYCHHEM BPEMEHHU YIApHOTO B3auMojeicTBUsA. Tak paboraror
YCTPOMCTBA I CHI)KEHMSI IIyMa pyOUTEIbHBIX MalluH. BO-BTOpBIX, MyTeM YBeIHUEHUs
KO3 (UIIMEHTOB TMOTEPh KOHCTPYKTHBHBIX 3JEMEHTOB O0OpYyIOBaHUS, SBISIOIIUXCS
u3llydarelsiMi  yAapHoro Imyma. Ha 3ToM mnpuHIMIE OCHOBaHb  KOHCTPYKILUHU
IeMIQGUPYIONTUX YCTPOMCTB JUISI CHUIKEHHS IIyMa KPYTJBIX MHJI CJICHIEPHBIX YCTAaHOBOK U
pexymux Hoxed [IPC. B-TpeTbux, NpUMEHEHUEM CIOUCTBIX KOHCTPYKIHUM C YHOPYTHUM
MIPOMEKYTOUHBIM CJIO€M. Tak BBIIOJIHEHA KOHCTPYKILHMS 3arpy304HOr0 JIOTKA PYOUTEIHHOU
MAaIITUHBI.

[lIym npyrux BumoB obopynoBaHusi IIBII MokeT OBITh CHM)KEH ITyTEM YCTaHOBKH
U3ITyYaloUIMX TOJ JEHCTBHEM YAApOB 3JIEMEHTOB MAIllMH Ha YIPYroe OCHOBaHHUE. OJTO,
HarpuMep, BJIEMEHThl B BHJE IUJIACTUH TIEPECHITHBIX JIOTKOB CIICIIEPHBIX YCTAaHOBOK
OKOpPOUHBIX 0apabaHOB, OOKOBbIE CTEHKH KOKYXOB pyOUTENbHBIX MallliH. Bece 3TH 3neMeHTsI
MOTYT YCTaHABIIMBATHCA HA GYyHIAMEHTHI Uepe3 yIPYruil CIou.

Bormnpocsl cHMkeHUsT yIapHOTO ITyMa BIIEPBbIE BO3HUKIIM M Hayalu pa3padaThiBaThCs
JUTSI IEPEKPBITUN B CTPOUTEIILCTBE.

Jlist cHUKEHUS yIApHOTO IIyMa MEPEeKPHITUS B CTPOUTENHCTBE YCTPAMBAIOT MOJBI HA
YOPYroM OCHOBAaHMM («IUIaBaroliue» IoJibl). PacueTHass cxeMa MEpeKphITUS C IOJIOM
MPEACTABISIET COOOM CUCTEMY JIBYX MIAPHUPHO OMEPTHIX MO KOHTYPY MPSIMOYTOIBHBIX TUIHT,
pas3zeNieHHbIX ynpyrum cioeM (puc. 1). Cuuraercs, 4To CJION HE BOCIIPOU3BOAUT CIBUTOBBIX
ycuini. B aToM citydae ABMIYKCHHUE IUTUT OMKMCHIBACTCS CHCTEMOM ABYX ypaBHeHHH [1].

D1V2<-_’ VZ? (OF] + m1631 =P — k((,l)l - 0)2),
DZVZ? VZ(-_) (OF) + mz(:l.)z = k((,l)l - (,02).

1)

rae D1, Dy — nununapudeckne )xeCTKOCTH IUTUT ITPpU U3ruoe;
aZ 82
A =—+— — oneparop Jlamnaca,
oX oy
®1, 2 — IEpPEMELICHUS IACTHH, M;
M1, My — TOBEPXHOCTHBIE Beca Iu1acTuH, H;
P — BHewHss Harpys3kKa.
K — mpuBeneHHbIH KO3()GUIMEHT KECTKOCTH yIIPYroro OCHOBAHHS B H/m?;

P

/o

Puc. 1. PacueTHas cxema MNEPCKPLITHUA C «KIUIABAKOIIHUM) ITOJIOM

HOJIy‘ICHHBIe (I)OpMyJ'IBI HU30JII0HUU YAAPHOTr'O IIyMa B CBOEM OCHOBE MMEIOT BBIPAKCHUC
JJIsA BI/I6pOI/I3OJ'I${I_[I/II/I KoJIeOaHMI CHCTEMBI C OIHOM CTENEHbBIO CBO60,Z[LI Ha (I)YHIIaMCHTe
KOHEYHOM WM OeCKOHEYHOM Macchl. B Pa3IMYHBIX YaCTOTHBIX AWAIIa30HAX YYWUTBIBACTCA
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BIIMSIHUE TOJBYKHOCTH HW)KHEH IIJIMTHI, COOTHOUICHMS )KECTKOCTEM BEPXHEW M HMKHEH TUINT,
00pa30BaHus BOJIH B YIIPYTUX MPOKIIAAKAX U IIp.

OnbIT NCHOIB30BAHUS YIPYTOTO OCHOBAHUS JUI CHIKEHHS Imyma obopynoBanus LBIT
IIOKa3bIBAET, YTO PACUET €ro aKyCTHUeCKOH 3(p(heKTUBHOCTHU MO CYHIECTBYIOIIUM METOIUKAM
JUIS «ILIABAFOIIMX) II0JIOB JA€T PE3YJIBTAThl COBEPIICHHO HE COTJIACYIOLIUECS C PE3YJIbTATAMU
JKCIIEPUMEHTOB, NPUYEM PACXOXACHHUS B HEKOTOPBIX IWANa30HaxX 4YacTOT JOCTHrarT 15—
20 nb u Gonee.

Hu B ogHOM mana3oHe 4acToT He HaOJIr0aeTCsl CHYKEHHS LIyMa, MPeAcKa3biBaeMOro
teopueii [1] — 12 n1b Ha okTaBy. DTO TOBOPHUT O TOM, YTO MCXOJHBIC M pacyeTHas MOJCIb B
9TOM CJIy4ae OTJIMYAOTCS OT T€X, YTO IPUHATHI IIPH PACUYeTe «ILIABAIOIIUX) I0JIOB.

BenuuuHa CHM)KEHUS YyIApHOIO IOyMa IpU YCTAaHOBKE IIJIACTMHBI HAa YIPYroe
OCHOBaHHUE ONPEIENICTCA Pa3sHOCTBIO MEXKIY YPOBHSAMH ILIyMa, M3Iy4aeMOIrO OJHOCIOWHON
IJIJACTUHOW M YPOBHSIMH IIIyMa, KOTOPBIA BO3HUKACET I10CIIE YCTPOMCTBA YIIPYrOro OCHOBAHUS,
WIA K€, YYUThIBash PAaBEHCTBO YPOBHEH 3BYKOBOI'O JABJICHMs YPOBHIM KojeOaTelbHOU
CKOPOCTH IIJJaCTHHBI, — PA3HOCTBIO YPOBHEW KOJIEOATENbHON CKOPOCTH OJHOCIOMHOMN
IUTACTHHBI HA YIIPYTOM OCHOBAHMH.

PacuerHast cxema IUIaCTHHBI Ha YIIPYTOM OCHOBAaHUH TIPE/ICTaBIICHA HA PUCYHKE 2.

Nt

VA
Puc. 2. PacueTHast cxema IIaCTUHBI HA YIPYTOM OCHOBAHHU

JlelicTBue miuacTUHB MOXeET OBITh oONMHUCaHO AU(QepeHIHnaTbHbIM YpaBHEHHEM
BBIHYXJICHHBIX KOJICOAHUH IUTUTHI HA YIPYTrOM OJTHOCIIOWHOM OCHOBaHMH [2].

B oOxoHuaTenbHOM BHJE MOJIY4YEHA 3aBUCHUMOCTb JUISl ONPEIEIICHHS BEIMYUHBI
CHI)KEHHUSI YAApHOTO IIyMa, U3JIy4aeMOoro JIeMEeHTaMu 000pyI0BaHus, 32 CUET UX YCTAHOBKU
Ha yIpyroe ocCHOBaHue, 1b:

Sk 1
+

my t% moty

AL =20 g™ +20 Ig f —10 Ig(t} +nkD) — 10 Ig( )+8, @)
1

e m = mg + My, TAe My — Macca, MPUXOISINASCS HA CAMHHUIYY IUIOMALH YIPYroro
OCHOBaHWUSI, KT'; M — Macca eIUHUIIBI TUTOMIAIN TTOBEPXHOCTH IUIACTHUHEI, KT
f — cpenHereoMeTpuyeckas 4acToTa OKTaBHOM MOJIOCHI, 11
t; u K — yrpyrue xapakTepuCTHKHA OCHOBAHHS;
N — K03 UIHEHT NOTEpPh;
_ E3
T 12(1-p)
MaTepualia MIACTUHBI, H/M%; h — ToMIIMHA IACTHHBL, M; u — koddunment [lyaccona;
S — oAk IIACTUHEL, M2,

— IWIMHIPUYECcKas ®KecTKoCTh tactunbl (H/M), rne £ — Moayns ynpyroctu

155



CHW)KEHHE yIapHOro InymMa HIET co ckopocThio 6 nb Ha okrtaBy. Kpome Toro,
OOJIBIIYIO POJIb B CHUKEHUU YAApHOTO IIyMa MIpaeT 0ObEeMHBIN BEC YIPYroro OCHOBAHUS U
€ro yIpyrue XapakTepUCTUKH.

HccnenoBanust 3(pPeKTUBHOCTH CHIDKEHUS YAApHOTO IIyMa YINPYTMM OCHOBAaHUEM H
CIIOUCTBIMUA  KOHCTPYKLMSAMHM  IPOBOAWIMCH HA  DKCIIEPUMECHTAIBHBIX  ILIACTHHAX,
UMHUTHPYIOUINX CEKIUI0 CTEHOK KOXKyXa pyOMTEIbHON IUIacTHHBI. J{1si BO3OYKAeHHUS LIyma
UCIIOJB30BAJIOCh  YJApHOE YCTPOMCTBO, IO3BOJSIOLIEE MEHATh YacTOTy  YAApHOIO
BO30YKJICHHSL.

OnbIThl, IPOBEJICHHBIE C IJIACTUHAMMU, YCTAHOBJICHHBIMU Ha JKECTKUI (QyHIaMeHT yepes
yOopyrui cioil (ynpyroe OCHOBaHHUE), IIOKa3alM XOpOLIEE COIIACOBAaHUE pe3yJIbTaTOB
JKCIIEPUMEHTOB C TEOPETUUECKUMU T10JIOKEHUSMHU.

Tak, Hanpumep, yCTaHOBKA JKCIEPUMEHTAIBHOW IUIACTHHBI, UMUTHUPYIOIIEH CEKLIMIO
CTEHKH KO)KyXa pyOMTENbHOW MAIIMHBI, HA YIIPYroe OCHOBAHME, COCTOALIEE U3 CILIOLIHOIO
CJ10s1 pe3uHBbI TONIMHON 10 MM C IMHAMUYECKUM MOJyJIEM YIIPYrocT § - 10° u/m?, IIPUBOAUT
K CHIDKCHHUIO YPOBHEH YJapHOTO IIymMa BO BCEM JMala30He HOPMHUPYEMBIX yacToT (puc. 3),
npuyeM aOCONIOTHBIE 3HAYEHUs BEIMUYMHBI CHUXKEHMS YIApPHOTO IIyMa JOCTaTOYHO XOPOILIO
COIJIACYIOTCS C PAaCYETHBIMH BEJIMYMHAMM, [TOJIyYEHHBIMHU 110 opmyie (2).

AL, 0B
40

(]
(=]

b
o

—
=]
oy

Crudicerue eubpocxkopocmu

f
63 125 250 500 1000 2000 4000 8000
Yacmoma, I'y

Puc. 3. CHmxenue BUOPOCKOPOCTH IJIACTUHBI TOJMILUHON 4 MM
3a CUET yCTAaHOBKHU Ha YIPYroe OCHOBAHHE IPH Pa3IH4HOM dacToTe ynapos (f,,):
1 — pacuer o popmyie (3); 2 — IKCIIEpUMEHT

[Tomy4yeHnHsie pe3ynabTaThl pabOThl MOTYT OBITh HWCIIOJIB30BAaHBI TPH AKYCTHYECKUX
pacuetax 000pyIOBaHUS B IPYTHX OTPACISIX MPOMBIIUICHHOCTH.

bubéanorpadguyeckuii cnucoxk

1. 3abopos B.M. Teopuss 3BYKOM3OMSALMH OTPAXKAAIOUIMX KOHCTPYKIHMH. M.:
Crponuznar, 1969. 184 c.

2. Brnacos B.3., JleoutseB .M. banku, mauTel u 000JI0YKH HA YIPYroM OCHOBAaHUHU.
M.: ®u3matrus, 1960. 491 c.
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IKCIIEPUMEHTAJIBHBIE NCCJIEJOBAHUSA CHUKEHUSA IITYMA
B OBJIMIHOBAHHBIX KAHAJIAX
INEPEMEHHOI'O ITIOITEPEYHOI'O CEYEHMU A

EXPERIMENTAL RESEARCH OF NOISE REDUCTION
IN LINED CANALS WITH VARIABLE CROSS-SECTION

Tlonyuenvl ocpeoHenHble Xapakmepucmuku 3amyxXanus 36yKa 6 00JUYOBAHHbIX KAHALAX
NnePemMeHnHoco Ce4yeHusl Ha onune 00H020 Kaﬂu6pa, noseoJidrowue I’lpOGO@ul’I’Ib UHJICEHEPHblEe
pacuemvl 3ppexmusnocmu enywumeneti wiyma obopyoogsarus L[BII.

Obtained averaged characteristics of attenuation of sound in lined channels with
variable section at the length of one caliber, enable engineering calculations of noise silencer
efficiency in pulp and paper industry.

YacTo mrym, BO3HMKAIOMUKA TMpu padbore 000pYyIOBaHMS IEJUTHOI03HO-0yMaskKHOTO
npeanpustust (IIBIT), pacnpocTpansieTcst Ha pabovyee MECTO WM B COCEAHUE MTOMEICHHUS 110
kaHanaMm. K TakuM kaHajgam MOXHO OTHECTH, HallpUMEp, 3arpy30UHbIE JIOTKU PYOUTEIbHBIX
MalluH, MOJOTKOBBIX MEJIbHHI], KaHajbl BAaKyyMHBIX CHCTEM, IEPECBINHBIE Y3JIbI MEXKIY
CJICHICPHBIMH yCTAaHOBKAMH M OKOPOYHBIMH OapabaHamMu B cly4ae HX YCTaHOBKH B
OT/I€JIbHBIX IOMELIEHUSX.

CrienuuueckuMi  OCOOCHHOCTSIMH 3THX KaHAJIOB SBISETCS TO, YTO OHH B
OOJIBIIMHCTBE CIIy4aeB MUMEIOT MEPEMEHHOE MONEpPeyHOoe ceueHrne. MHOrHe U3 3TUX KaHaJOB
CIy)KaT JUIsl LIEHTPUPOBAaHUS W HANpaBleHUS O HUM MaTepuaia K pabouyuM opraHam
obopynoBanus. Ecnu o0uieBaTh 3TH KaHajbl 3BYKOMOTJIOMIAOIINM MaTepHalioM, IPEBPATHUB
UX B TJIYUIUTEIM AaKTUBHOTO THIMA, TO BO3HHMKAeT MpoOjema 3alluThl OOJIMLOBKH OT
MEXaHUYECKUX TOBPEKIECHUN NTEPEMEIIAEMBIX IO HUM MaTEpHUAJIOB.

OO6nnoBaHHbIE KaHAJIbl IEPEMEHHOTO CEUEHUs], IPUMEHSIEMbIE JJI1 CHUKEHMS LIyMa
ob6opynoBanus LBII, npencraBnsior co0oil akTUBHBIE TymuUTe . M3BecTHO O0NbIIIOe YUCIO
paboT, MOCBAILICHHBIX PACIPOCTPAHEHUIO M 3aTyXaHUIO 3BYKa B OONUIIOBAHHBIX KaHaJIaX
NOCTOSIHHOTO ceueHus. OObIUHO 3a7a4a CBOJIUTCS K PEIIEHHIO BOJTHOBOI'O YPAaBHEHUS IIPU TE€X
WJIM MHBIX TPAHUYHBIX YCJIOBHSX HAa CTEHKaX KaHana. TeopeTuyecKkuii aHaau3 3ByKOBOTO OIS
B KaHaJIe IEPEMEHHOT0 CEeUeHUs MOoKa3all, YTO OHO MPEJCTABIISIET COO0M CYMMY OJHOPOIHBIX
Y HEOJHOPOJIHBIX LIMJIMHAPUYECKUX BOJIH Pa3HbIX THUIIOB.

[lenbto  SKCIEPUMEHTANBHBIX  MCCIEAOBaHUM  OBUIO  CO3JAaHME  IPOBEPEHHBIX
KOHCTPYKUMH TIYyIIATENEH, ONpEACICHHE HX XapakTEPUCTHK 3aTyXxaHUs i1 IPOBEPKHU
TEOPETHYECKUX ITOJOKEHNN 3aTyXaHUs 3ByKa B KAHAJIaX IEPEMEHHOTO CEUCHHS.

DKCTepUMEHTAIBHBIN KaHall ObUl M3TOTOBJCH W3 IIMTOB CIEAYIONEH KOHCTPYKIIHH.
Kapkac mmuToB cienad U3 JepeBsIHHBIX OpycheB cedeHrneM 50 X 50 MM, Ha KOTOpBIE C JBYX
CTOPOH HAOWTHI NUCTHI (haHepsl TOMMUHON 6 MM. CTeHKH, OOpallleHHbIE BHYTPb KaHama,
uMmenu nepdopanuo. B kauecTBe 3BYKOMOIJIOMIAIONIET0 MaTepuana ObUIO HCIOJIb30BAHO
ynbTpatoHkoe crekioBoliokHo (YTB 20). Mater uz YTB 3aknaapiBainch B HMPOMEXKYTOK
MEXy BHYTPEHHEH U HapYKHON CTEHKaMH IIUTOB.

157


mailto:vsn@usfeu.ru
mailto:sovinasv@e1.ru

bnaromaps mapHuUpHOMY 3aKpETJICHUIO OJHOTO U3 IIUTOB KaHaja MOKHO ObUIO MEHATH
yros pactBopa o B npezenax 0—60° st BHISABIEHHWS €ro BIMSHMSA Ha CTEIEHb 3aTyXaHUS
3Byka. ['op;io kanama umerno pazmepsl 150 x 150 mm. /[iHa kaHana mpuHSITA paBHOH 2 M.
3BYKOH30JIMPYIOIIasl CIOCOOHOCTh HIUTOB COCTaBIsAET 0K0jI0 35 ab.

Cxema sKCrepuMEeHTAIbHOM YCTaHOBKU Ipe/icTaBieHa Ha pucyHke 1. OHa BKIIIOYAET B
cebst uccieayeMblil KaHal, 3BYKOBOCIIPOU3BOJAILIYIO M 3BYKOM3MEPHUTENbHYIO anmnaparypy,
MIEPEXOJIHBIA KaHaJl, BBIXOJHOU aemMmdep.

Brrxo iHoi

ZICMIIQCQ

rd

IIpucriocoGireHue
JUISL TIepeMeIIeHUST
Kanan MHUKpodoHa

IlepexoHbrit /
KaHal

J[uHaMUK IITymomep

VY CWINTED Mukpodon
| AHaIM3aTop

Camormcelg

11lymoBoit
reHeparop

Puc. 1. Cxema 3KkCIEpUMEHTAIbHON YCTaHOBKU
JUIS ICCIIEJIOBAHHUS 3aTyXaHUs 3ByKa B KaHaJie IEPEMEHHOT0 CeYeHUS

3BYK NOJaBajJCsi K HCCIEAyeMOM MOJAEIM C JUHAMUKA 4Yepe3 IEepexOIHbI KaHal.
JluHAaMHMK ~pacrojlarajici B 3BYKOW3OJIMPOBAHHOM KOXKyX€, KOTOpPBIH IUIOTHO Yepe3
BOWJIOUHYIO TPOKJIAIKY COCAMHSICS C TEpPexXOJHbIM KaHaloM. HampspkeHue Ha BXO.X
JWHAMHKa II01aBAIOCh C TEeHepaTopa «0Oejoro» IIymMa HIM CO 3BYKOBOTO TIeHepaTopa
(McmBITaHMSI TPOBOAMIIMCH KaK HA CIUIOIIHOM LIyME, TaK U Ha CHHYCOMJIAIbHBIX TOHAX) 4epes3
CTHeHATBHBIA YCUITUTENb.

[TepexomHblil KaHA UMeEN JUIMHY | M W TIpegHa3HadayCs Ui YCTaHOBIIEHUS TUIOCKHX
3BYKOBBIX BOJIH IIPU BXOJi€ B MOJenb. BbixoaHoi nemndep pacrnonaraics 3a UccieayeMon
MOJICNIBI0O M CIY)KWI Ui YMEHbIIEHHWs BJIMSHUS OTPaXEHHBIX BOJH Ha pPE3yIbTaThl
U3MepeHuil. YPOBHM 3BYKOBOTO JaBIICHUS B pa3IMYHBIX TOYKAX MOJIENN HW3MEPSIINCH
IIYMOMEPOM, MUKPO(OH KOTOPOTO COEAMHSJICS ¢ MPUOOPOM MpHU Momoly Kalemns. AHaiu3
Hryma npou3Boanscs 1/3-OKTaBHBIM aHAIU3aTOPOM criekTpa Iryma. Craja ypoBHS 3BYKOBOTO
JIaBJICHNUS 110 JUTMHE MOJIEITH 3aIIUCHIBAJICS HA JICHTY CAMOIINCIIA.

MuxkpodoH nepemeniajics M0 HUTH, HaTSHYTOM BAOJb OCH KaHalla, a IpH 3aMmepax B
ycThe KaHajla ¥ IIPU 3aMepax Ha BBICOKMX YaCTOTaX HE MCIOJb30BAJICS aKyCTHUECKUI 30H.

3aryxaHMe 3ByKa B MpPSMBIX KaHalaX Ha HU3KUX YacTOTaX MOXET ObIThb OLIEHEHO IO
W3MEHEHHIO YPOBHSI 3BYKOBOTO JIaBJICHHMS BJOJIb KaHajla, a Ha BBICOKMX YACTOTaxX — IO
U3MEHEHHIO YPOBHS 3BYKOBOM MOIIHOCTH MEXAY JIBYMs CEUeHMSAMHU. Tak Kak IonepeuHble
pa3Mephl YCThS M TOPIIa PA3IMYHbI, TO 3aTyXaHHE A€ OIPEAENIOCh Mo (hopmyIe:

Ae=T;— L +10 g2, 1)
2

rae Ly u L, — COOTBETCTBEHHO CPEIHUI YPOBEHb 3BYKOBOIO JABJICHUS B I-i MOJOCE YacTOT B
CEYEHMH IOpJIa U yCThsI MOJIEIIH;
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F1 u F; — muoiaau nomnepeyHoro ceueHusi ropiia M yCThs KaHaja.

[locTostHCTBO 3aTyXxaHusi 3ByKa B KaHaje NPH Pa3IMYHBIX YIVIaX pacTBOpa
MOATBEPKJAIOT paHEe IOJYyYEHHbIE TEOPETHYECKUE BBIBOJABL. 3a €IMHHUILY JUIMHBI KaHalla
MPUHUMAETCS BEIMYMHA KanuOpa, KOTOPhIi onpenensercs no gpopmyse:

4
d =4F @
17
rzae F — miomnaas mpoxogHoro CeueHus;
11 — nepumeTp 00IMIIOBAaHHOHN YaCTH.

Bnusaue mnepdopanum Ha 3aTryxaHue 3ByKa IPOM3BOAWIOCH NPH KO3 (UIIMEHTaX
nepdopamuu K = 0,055; 0,22 u 1. [luamerp orBepcTuii nepdopaiuu ObLI paBeH 4 MM.

[TomryueHHble TAKUM 00pa30M OCpETHEHHBIE YACTOTHBIE XapaKTEPUCTUKH 3aTyXaHUs Ha
JUIMHE OJTHOTO KanuOpa mpu pa3iuuHblX K JaHbl HA PUCYHKE 2. DTU JAaHHbIE MOJTYYEHbI IS
TOJIIIIUHBI OOJUITOBKH, paBHOM 50 MM.

AE,
B

3aTyxanHe 3ByKa

/.

[

N
~

N N
N

40 50 63 80 100 125 160 200 250 320 400 500 630 800 ;001250 gag 2000500 3200 40005000 53,8000
Yacrora, I'n

Puc. 2. OcpenHeHHas XxapakTepUCTHKA 3ByKa Ha JUIMHAX OJHOI0 Kajauopa
IpH pa3InyHbIX Ko3hdunmenTax nepdopanun sxpana K

[Ipu uccneqoBaHUSAX MEHSJIACH TAKXKE IJIOTHOCTh HAOMBKU 3BYKOMOTIIOTUTENSI. OHAKO
M3MEHEHUS XapaKTEPUCTHUK 3aTyXaHHUs He HA0JII01aI0Ch.

3aTyxaHue B KaHalle MPAKTUYECKM HE 3aBHCUT OT poJa 3ByKa, Ha KOTOPOM
MPOBOAMINCH UCHBITaHUs. V3MepeHus Ha «Oelom» IIyMe W Ha YUCTBIX CHHYCOHJATbHBIX
TOHAX JaJd OJWH W TOT JK€ pe3yiabTaT. IJTO TOBOPUT O TOM, YTO XapaKTEPUCTHUKA
3BYKONOTJIOIIAIONIETO KaHalla MOJHOCTBIO OMpEAeNisieT M3MEHEHHE BEJIUYMHBI M XapakTepa
IIyMa B TOM WJIM MHOM MOMEIIEHUH MTOCJIE €r0 YCTaHOBKH.

B pesynbTaTe mWccienoBaHMl YCTAaHOBJIEHO, YTO 3aTyXaHHE 3BYKa B OOJIMIIOBAHHOM
KaHaJIe TIEPEMEHHOTO TMOMEePEYHOr0 CEUCHHsI HE 3aBHCHUT OT YIJIa pacTBOpa M MOCTOSIHHO Ha
€MHHUIIBI ITTUHBIL.
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Koaddumuent mnepdopanum -dkpaHa TOTJIOTUTENS BIHUSAET Ha XapaKTEPUCTHKY
3aTyXaHus 3ByKa B KaHalle M INPU €ro YBEIMYEHUU CABUTAeT MAaKCUMyM 3aTyXaHUs B
BBICOKOYACTOTHYIO 00JIacTh, YBEIMYMBAs TPU OTOM aOCONIOTHYIO BEIMYUHY 3aTyXaHHS
(0coOeHHO B BBICOKOYACTOTHOM 00JIACTH CIIEKTPA).

IIpu koapdurmente nepdopanuu Ooapmie 0,2 (quamerp oTBepCcTH mHepdopanuu —
4 MM) ero U3MCHEHHE MOYTH HE BJIUSICT HAa YaCTOTHYIO XapaKTEPUCTUKY 3aTyXaHHs B KaHaJe.

HccnenoBaHo BIMSHUC IKATIO3WHHOW 3alIUTHI OOJNHMIIOBKM Ha XapaKTEPHUCTUKH
3aTyXxaHus 3ByKa B IUIyIIUTeNle. 3aTyXaHue 3ByKa B IIIyIIMTEJE 3aBUCUT OT yIjla HaKJIOHA
JKaIO3U  Tepell  3ByKomorjomawimed o0muioBkoil. OaHAako 3TO  BIUSHUE  IIPU
MOJIOKUTEITHHBIX YTIIaX He3HAYUTEIIBHO.

[IpumeHeHre >KalO3u C M3MEHSIOIIMMCS YIJIOM HAakJIOHa Il H3MEHEHHUS
XapaKTepUCTHUK 3aTyXaHUs TIIYIINUTENed HelenecoodpaszHo. s 3Toi nenu uenecooOpasHei
UCTIOJIB30BaTh MEePGOPHUPOBAHHBIE FKPAHBI MTEPE]] 3BYKOMOTIOMAOIIMM MaTEPHATIOM.

[ToryueH MaccUB ASKCIEPUMEHTAJbHBIX JAHHBIX 3aTyXaHHsA 3ByKa B OOJHUIIOBaHHBIX
KaHajaXx Ha JUIMHE OJHOr0 KaiuOpa, IMO3BOJISIIONIMNA MPOBOIUTH HH)KEHEPHBIE PaCUeThl
a¢dheKTHBHOCTH TaymmTenei myma obopynosanus LIBI1.

Pacuersl 3aryxanusi 3Byka B OOJUIIOBAHHBIX KaHAIAX, MPOBEJICHHBIC IO MOJYYCHHBIM
TEOPETUYECKUM  3aBHCHUMOCTSIM, yJOBJIETBOPUTEIHHO COIVIACYIOTCSI C  pe3yJibTaTaMu
IKCIIEPUMEHTOB.

[TpoBeneHHBIC HCCICMOBAHUS IMO3BOJISIIOT JaTh KA4eCTBCHHYIO OIICHKY BIJIHSTHHS
pa3IMYHbIX TEOMETPUYECKMX U KOHCTPYKTHUBHBIX (DaKTOpOB Ha 3aTyXaHue 3ByKa B
OOJIMIIOBaHHBIX KaHaJaX MEPEMEHHOTO CEUCHUSI.

PesynapTarhl  3THX  UWCCIEAOBAaHMA MOXXHO  HCIOJB30BaTh, HANMPUMEpP, MPH
MPOSKTUPOBAHUM M HW3TOTOBJICHHHM TakOoro OOOpyAOBaHUsS, Kak pyOUJIbHBIE MAIWHBI U
MOJIOTKOBBIE MEJIbHUIIBI.

HHPOBJEMbI IPO®PECCUOHAJBHOI'O
OBPA30OBAHUA U UH)KUHUPUHI' A
B IEPEBOOBPABOTKE

PROBLEMS OF PROFESSIONAL EDUCATION
AND ENGINEERING IN THE WOODWORKING
YK 378
B.A. Ka.neHTl)enl, JL.T. PaeBckas’
(V.A. Kalent'ev!, L.T. Raevskaya?)
(*VpH I'TIC MUC Poccuw; 2YTIITY, r. ExatepunOypr, P®)
E-mail mis cBsi3u ¢ aBropamu: volf.vak@gmail.ru, smtm@usfeu.ru

AKTHUBHAS IIO3SHABATEJIBHASA JEATEJIBHOCTD
KAK OCHOBA OBYUYEHUA

ACTIVE COGNITIVE ACTIVITY OF AS A BASIS OF TRAINING
Hacmosawuii 0oxnao nocesujen Kpamxkomy 0030py akmueHvlX U UHMEPAKMUBHLIX POopM

00yueHuss npu U3YYeHUU MEXHUYECKUX OUCYUNIUH; HOBble MEXHONIO02UU CNOCOOCMBYIOm
Gdopmuposaruio HeoOXOOUMbBIX KOMNEeMEHYUl ) 00YYAIOUWUXC.

160


mailto:volf.vak@gmail.ru

This report provides a brief overview of active and interactive forms of training in
studying of technical disciplines, new technologies contributes to the formation of the

necessary competencies in students.

B mHacrosimee Bpemsi B mpoliecc M3y4eHUs AUCHUILUIUHBI «TeXxHu4eckas MEeXaHHKa» B
By3€ C IIeJIbI0 aKTUBHU3AIUU CAMOCTOSTEIbHON ITO3HABATEFHOM JEATEIIFHOCTH M YCIEITHOTO
(GopMHpOBaHUS HUCCIIEAOBATENBCKUX KOMIIETCHIMH HapsAy C AaKTHBHBIMH METOJIaMH
00y4eHUs] BHEAPSIOTCS HHTEPAaKTHUBHBIE MeToabl. HeoOXoauMocTh NPUMEHEHUS aHHBIX
METOZI0OB OOYCIIOBJIEHA TaK)Ke€ OrPaAaHMYCHHOCTHIO Yy4eOHOr0 BpEMEHH Ha OCBOCHHE
TEXHUYECKHUX TUCHMILIMH [1].

Camocmosmenvhas  nosHagamenvHas  O0eamelbHOCHb — 3TO  MOTHBALMOHHBIM,
IeJICHANPABICHHBIH, CaMOOPraHW30BaHHBIA MPOLECC MO3HAHUS B OOJACTH YTCHUS CXEM H
YepTEkKeH, BHIMOIHEHUS, aHAIN3a U KOHTPOJSI TEXHUYECKOW JOKYMEHTAIMH, HAlpaBICHHBINH
Ha OBJIQJICHUE HCCIIEOBATEIICKUMHA KOMIIETCHIMSIMA M Ha pPa3BUTHE CHOCOOHOCTEH
JMYHOCTHU OyyIIero nHxeHepa [2].

[IpenomaBaTen TEXHUYECKHX MUCHUIUIMH OOs3aHBI IIOMOYb OOYYArOIIUMCS IOHSTH
Heny u3ydeHus npeamera. /s storo oOpasoBaTelbHas MporpamMma JI0JDKHA 00ecTieYrBaTh
npoOJIEMHBIH, UCCIeA0BATEIbCKUN XapakTep 00y4eHUsl, MOTUBHUPYS OyIyIIMX BBITYCKHUKOB
Ha IprodpeTeHre TpeOyeMbIX KOMIETEHINN. B 3HaUMTENbHOM CTENEeHU 3TOMY CIIOCOOCTBYIOT
3a1aHusl ¢ pa300pOM KOHKPETHBIX cUTyaluii [3, 4].

[Ipornecc mpenogaBaHust TEXHUYECKUX JAUCIUILUIAH B By3€ JOJDKEH OBITH TaKHM, YTOOBI
yXKe Ha TEepBBIX JTamax OOydYeHHsT O00eCHEeYHTh KOHKPETHOE MOHUMAaHUE OOyYaroIMMCs
KOHEUYHBIX IieJieil. IHBIMU CII0BaMH, MOJIO/BIE JIFOU JOJDKHBI BUJETh CBOM MYTh ABMKEHHS K
npruoOpeTaeMoi B By3e MpoecCHOHATILHON KOMIIETEHTHOCTH.

B monsiTHe KOMIETEHIIMM BXOISAT MOJAYJW: 3HAHUS, YMEHHUs, HAaBBIKA W JIMYHOCTHHIC
KadecTBa. MooyibHas 06pazosamenvhas npoepamma — COBOKYITHOCTB H ITOCIIE0BATEIbHOCTh
MOJTyJIeii, HalpaBJIeHHAs Ha OBJaJeHUE KOMIIETCHIMSIMUA, HEOOXOAUMMBIMU JIJIsl IPUCBOCHUS
kBanmudukanmu [S]. OOpazoBatenbpHas Mporpamma J0JDKHA 0OecrieurBaTh B OOJBLICH YacTH
NpoOJeMHBIN, HCCIeOBATEIbCKUN  XapakTep OOydeHHus, MOTHUBUpPYS dYelloBeKa Ha
npuobpereHue TpedyeMbIX KOMIIETEHTHOCTEH.

dopMmupoBaHUE KOMIIETEHIMHA JOJDKHO  OCYIIECTBIATHCS TPH  00S3aTEIHHOM
UCIOJIb30BaHUU B 00pa30BaTENbHOM IIPOLECCE AKTUBHBIX METOJOB OOyueHHs. AKTHUBHBIE
METO/bI O0yYeHHS TEXHHYECKHM JIUCIHUILIMNHAM HaIlelIeHbl Ha BOBJICYCHHE OOYUYaAIOMIUXCS B
CaMOCTOSITENIbHYIO NT03HABATEIbHYIO JESTEIbHOCTD 110 OBJIAICHUIO TEXHUYECKUMH 3HAHUSIMH,
YMEHUSMH, MTPO(HECCHOHATTEHBIMUA KOMITETEHITHSIMHU.

AKTUBHBIE METO/Bl pa3AeisAlOT Ha HMMHTALOHHBbIE (UIPOBBIE U HEUIPOBBIE) WU
HerMUTAIMOHHbIE [6]. K akTHBHBIM HEHMMHTAIIMOHHBIM METOJaM OTHOCSTCS HpoOJieMHas U
MIOMCKOBAsl JIEKLMHU, JIEKIUs C 3alUIAaHUPOBAaHHBIMM OLIMOKaMH, YydeOHas JIuUCKyccus,
caMmocTosiTeNibHas paboTa C JUTEepaTypoid, YaCTHYHO MOWCKOBBIA METOX (9BpPHCTHYECKAsS
Oecena), TecTupoBanue u ap. [6].

[TpuoOpereHne KOMIIETEHIIMHA OCHOBAaHO Ha JesTedbHOCTH. (Cama BO3MOXKHOCTB
npuoOpeTeHus] KOMIETEHIUH 3aBUCUT OT AaKTUBHOCTH oOyuatommxcs. IIpaBuiabHO
OpraHu30BaTh ATY aKTHUBHOCTP — 33J[aya COBPEMEHHOTO Tpenoaasareis. s npemomgaBarens
CEeroJiHsl HeJI0CTaTOYHO ObITh KOMIETEHTHBIM TOJIBKO B CBOEH OOJIACTH U YMETh Iepe/iaBaTh
OTIpEeNIeICHHYI0 CyMMYy 3HaHHMW. M XOTS HOBBIE B3MVIAABI Ha OOydeHHE HE TPUHHUMAIOTCS
MHOTMMHM T€IaroraMu, Hejb3s HUTHOPHPOBATh JaHHBIE HCCIEAOBAHHM, MOATBEPIKIAIOIINX,
YTO WCIOJh30BaHUE AaKTHUBHBIX IIOAXOJOB sBIsieTCsl Hamboiee 5()(EeKTHBHBIM IyTeM
oOyuenwus [7].

W3BecTHO, 4TO OOydJaromyecs jerde MOHMMAIOT W 3allOMHHAIOT MaTepHaj, KOTOPBIH
OHU M3Y4YalM MOCPEACTBOM aKTHBHOTI'O BOBJIEUECHHUS B yueOHbIN mporecc. Mcxoas u3 3toro,
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OCHOBHBIC METOJNYECKHE MHHOBAILMHU CBSI3aHbl CETOJHS C MPUMEHEHHEM MMEHHO AKTHBHBIX
MeToioB o0yueHusi. B mporecce oOydenuss HeoOXoauMo oOpamath BHUMaHHE B TEPBYIO
ouepelb Ha TAKME METOJbl, NPU KOTOPBIX CIYyHIATENH HUACHTUPULUPYIOT ce0s ¢ y4eOHBIM
MaTepHajoM, BKIIIOYAIOTCA B M3Y4aeMYI0 CUTYalMIO, MOOYKAAI0TCS K aKTUBHBIM JICHCTBHSAM,
NEPEeKUBAIOT COCTOSHUE yCIeXa U, COOTBETCTBEHHO, MOTUBHPYIOT CBOE MIOBEJICHHUE.

C 2710i1 1enpio 00yJaromuecst 3HaKOMSATCS ¢ OCHOBHBIMH MOJIXOJaMU K (pOpMaH3aIiu
U MOJICIIMPOBAHUIO PAaBHOBECHsI U JBM)KEHUS MaTepHalibHbIX Tell. Hanpumep, B TexHUUYeCKOH
MEXaHMKE B 3ajadax pasjena «CraTuka» Mbl IpeajaraéM MEpBOKYPCHHKaM HE MPOCTO
BBIYMCIIMTh PEAKIMU CBs3€il, HO W HalWTH MX 3aBUCUMOCTh OT Buja cBsseid [1]. B pasmenax
«Kunematuka» n «/luaamMuka» oOydarommecsi pa3HBIMA METOJAMH PEIIAloT OJHY M Ty K€
3a/1a4y, YTO pacUIMpseT UX KPyro3op u (Gopmupyer HaBbIKH pemeHus 3axad [1]. B pasmenax
AQHAJTUTHYECKOW MEXAHWKH BBIABISIETCS CYIIHOCTH MPOOJIEMBI, MOAOMpAETCs UIsl PELICHHUs
COOTBETCTBYIOIINIT MaTeMaTHYeCKuii ammapar [1].

B xommbrorepHoM Kiacce Kadeapbl TECTUPOBAHUE MO OTAEIBHBIM TEeMaM IOMOTaeT
oBiazeHn0 y4eOHbIM MatepuanoM [1]. Kadenpoit pa3paboTaHbl KOMIUIEKTHI 3aJaHUil Ha
KOMIIBIOTEpAX, COJAEpIKaIINe COTHU 3a/1ad 110 pa3jiesaM TaKUX OOIEeTeXHUYECKUX JTUCIUIUINH,
KaK. TeOpeTH4ecKas MEXaHHMKa, CONPOTUBICHUE MAaTEPUAIOB, TEOPHsSI MEXaHU3MOB U MAallIMH.
Onu npeanaraioTcsi 00y4arIIMMCS Ha 3Tanax MPOMEXYTOUYHBIX aTTecTaluil. DTu 3aaayu
TpeOyIOT MPOBEICHUSI HEKOTOPOI'0 MCCIISIOBAHMUS U JIOBOJIBHO JUTUTENBHOTO pacuera [1]. Bee
BBIIIIECKA3aHHOE CIOCOOCTBYET (POPMUPOBAHUIO CHUCTEMbI (DYHIAMEHTAJIbHBIX 3HAHHHU,
NO3BOJISIOIIEH OyAyIleMy CHEeLUaINUCTy aHAIU3UPOBATh MPOOJIEMBbl €ro MpodeccuoHaTIbHON
00J1aCTH, UCTIONB30BaTh HA MPAKTHKE MPHOOPETEHHBIE UM 0a30BbIC 3HAHMSA, CAMOCTOSITEIHHO
OBJIa/IeBaTh TOM HOBOW MHQOpManueil, ¢ KOTOpoi eMy MNpUAETCS CTOJIKHYThCS B
NPOM3BOJCTBEHHON W  HAy4YHOW  JeATeNnbHOCTH. Takum  oOpazom  (QOpMHPYIOTCS
npodeccuonanbubie komnetreHiuu [1K-1, TTK-2, TIK-5, T1K-6, Heo6xoaumbie, HapuMep, JIst
kBanupuKanuu OakanaBpoB HarpasiieHus «CTpOUTENbCTBOY [8].

AxTuBHBIe (opMBl 00ydeHus mOpeanonaraloT Oojiee  MHTEHCHBHOE  OOILEHHE
npenogasaresns U odyyatonxcs. B To jxe BpeMs oOpa3oBareibHas IporpaMMa OpUEHTUPYET
HacC Ha TIOBBIIIEHME POJM CaMOCTOSATEJIBHOCTH MOJOAbIX Jrojei. Kpome Toro,
OOLIEKYJIbTYpHbIE ~KOMIIETEHIIMH TAaKXKe JOKHBI  (OpPMHUpPOBATHCS MPU  H3yYEHUH
TEXHUYECKUX AUCUMIIIMH. Hampumep, yMmeHHMe JOTMYECKHM BEPHO, apryMEHTHPOBAHHO
ctpouth yctHyto pedb (OK-2), KynapTypa MBIIIIEHHS, TOCTAaHOBKA II€JIM, CaMOpa3BUTHE,
nosbineHne kBanupukanuum (OK-1, OK-6), opranuzanuoHHble CHOCOOHOCTH, paboTa B
KOJUIeKTHBE. B HanbosbIIel cTeneHy BCeM 3TUM 3allpocaM COBPEMEHHOTO 00pa30BaTeIbHOTO
npoliecca OTBEYal0T HHTEPAKTUBHbBIE METO/bl O0yUYEHHUS.

[Mon unmepaxmuenvimu memooamu MOHUMAIOTCS «CIOCOOBI B3aUMOJEHCTBHS MEXIY
npernojaBaTesieM W yyacTHMKaMU  ydyeOHOro Ipoliecca, Mexay pa3HOOOpa3sHbBIMU
YIPaBJIAIOUMMH CPEICTBAMH (KOMIBIOTEpAaMH) U MOTpeOuTeneM MHPOpPMaUN WM CaMUMU
00y4aeMbIMH, KOTOpbIe MOTYT OBITh pa3jieieHbl Ha TpynmbD» [9]. 'naBHas menb 3THX
METO/IOB — TOBBIIIEHHE AKTMBHOCTH YYAaCTHHKOB y4eOHOro mpouecca. AKTUBHBIE METOIbI
SABUJIMCH 0a30M JUIsl MOSBICHUS MHTEPAKTUBHBIX METO/I0B O0yU€HUs, OCHOBAaHHBIX Ha J1Majore
MEXIy TMpernojaBaTreneM M OOydyarolMMCs, KaK paBHBIMM Y4YaCTHHKaMU Yy4eOHOro
nporiecca [9].

OTH METOJIbl BKIIIOYAIOT UCCIIEI0BATEIbCKYIO U MPOEKTUPOBOUHYIO paboTy B Ipymax,
oOecnieunBasi ee IPOOJIEMHO-OPHEHTUPOBAHHBIN XapakTep. MOXHO mpeasaratb HECKOJIbKO
3aJaHUi KaX/I0il rpyre, MOKHO OTPaHUYMThCS OJHUM 3aJaHueM. BaxkHo, 4uToOblI rpymma
Halljla TpaBWIbHBIA BapuUaHT OTBETa, BHICTYNWIA C OOOCHOBAaHUEM MPaBUIBHOCTH
HalJIeCHHOTO pe3ynbTara, MOJydmia OOpaTHYI0 CBA3b OT Jpyrux rpymmn. Heobxomumo
npuOJIM3UTh CHUCTEMY OLIEHMBAaHUS pE3yJNbTaTOB K TOM, 4YTO TMOSBUTCS B Oyaymien
npodecCHOHATIBHOM MpaKTHKE B cOOTBETCTBUU ¢ TpeboBanusimu GI'OC. DTo mpeamnonaraer,
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YTO BHEIIHUMH 3KCIEPTaMU MOT'YT ObIThb HE TOJBKO MpENnoJaBaTelIHd, HO U O0ydaroluecs
CTapIIUX KypcOB, pabOTOJATENH, MPENoAaBaTeId CMEXKHBIX JUCIHUIUIMH, BAaXHBIX JUIS
IpUOOPETEHUS] KOMIIETEHTHOCTH.

[ToMMMO MHAMBUAYAIBHBIX OLEHOK JIOJKHBI HCIOJIB30BaThCS IPYIIIOBbIE U B3aUMHbBIE
OLIEHKHU: PeLieH3UpOBaHue paboT ApYr Apyra; ONIOHUPOBAHHE 3aLUT IPOEKTOB, IUIIOMHBIX,
UCCIIEIOBATEIbCKUX padoT U Jp.; SKCHEPTHAst OLEHKA TpynH o0yJaromuecs, npenoaaBarenei
u paboronateneil U Apyrue MHHOBALMOHHBIE METOJbI KOHTpPOJIA U oleHkH. HoBas cucrema
KOHTPOJIS I0JDKHA MTO3BOJIUTH MOJIOIBIM JIFOJSM UMETh 00siee 00BEKTHUBHYIO OLICHKY y4eOHOM
NeSITeIbHOCTH, a/IeKBATHYIO YCIOBUAM OyAyIlel MPaKTUKU.

Kak wu3BecTHO, CyIIECTBYIOT pa3Hble YPOBHHM YCBOGHHS JHOOOTO y4eOHOTro
marepuaia [7].

[lepBblii  ypOBEHb — JueHuueckuu: 4YEeNOBEK HMEET TpeACTaBIeHne 00 YydeOHOM
marepuaie. Bropoil ypoBeHb — penpoodykmuerwiii: 0Oy4arOlMics yMeeT pelaTb TUIIOBbIE
3aJaud, BBIOMPATh METOABI DPELICHHS W3 M3BECTHBIX €My METOJOB. TpeTuil ypoBeHb —
NPOOYKMuUBHbII, KOT/1a 00yJaroluIics yMeeT pellaTh HeCTaHAapTHhIE 337a4l, yMeeT 3HaHUs
pa3oXHUTh HAa JJIEMEHTHl H  TPaHCHOPMHUPOBATH METOAbl. YeTBepThIA  ypOBEHB —
uccneoosamensckuii: 00yJaronicss MOXKET pelIaTh UCCIe10BaTeIbCKUE 3aJauu.

OueBHIHO, YPOBHU YCBOCHUS 3HaAHUM y OakanaBpoB OylyT HUXKE YEM Y CIIELIUAIMCTOB
WM MarucTpoB. YPOBEHb MAarucTpoB HaumHaeTcs ¢ 3-ro [1]. BaxuHO 00BSICHHTH, Kakol
YpOBEHb YCBOEHHMS Marepuaia Tpedyercs oT oOydaromuxcs. Eciau Ha 2-M ypoBHE, TO U
CHpAIIMBaTh HY)KHO Ha 3TOM K€, a €CJIU CIIPAIIMBaTh 0 3-My YPOBHIO, TO 3TO yXK€ Ha ISITh
6amtoB. Kak mpaBwmiio, Oynymme OakamaBpbl OCTAIOTCS Ha 2-M ypoBHE ycBoeHHs. [logHsATh
YPOBEHb YCBOEGHHS MOXHO pEIIEHWEM HECTaHAAPTHBIX 3a/Jad M YYacTHEM BO BHYTPH
BY30BCKHX, TOPOJCKHX W PpErHOHAIbHBIX OJUMIIHNANax, HaIpuUMep, O TEOPETHYECKOM
mexanuke [1].

Coueranne aKTUBHBIX M MHTEPAKTHBHBIX METOJIOB, MPUMEHSIEMBIX Ha MPAKTHYECKHX
3aHATUSAX 110 TEXHUYECKUM JUCLMIUIMHAM, HOMOraer (OpMHpPOBAHHUIO M JajbHEHIIeMy
Pa3BUTHUIO TIPOEKTHO-KOHCTPYKTOPCKHMX, HCCIIEIOBATENbCKUX KOMIIETEHIUH, SBISIOIIMXCS
YacThl0 NPO(ECCHOHANBHBIX KOMIIETEHLUH, YTO CIIOCOOCTBYET CTAHOBJICHHIO OyTyLIMX
CIIEIUATIMCTOB AEPEBOOOpadaTHIBAIOIIEH TPOMBIIIIICHHOCTH.
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NMHHOBAIIMOHHBIE TEXHOJIOI'MH
ITPU ITOATI'OTOBKE MH’>KEHEPHBIX KAJIPOB
I MAIIMHOCTPOUTEJIBHBIX TPOU3BOJACTB
C UCIIOJIB3OBAHMEM 3JIEKTPOHHOI'O OB YYEHUA

INNOVATIVE TECHNOLOGIES IN THE PREPARATION
OF ENGINEERING STAFF FOR MACHINE-BUILDING PRODUCTIONS
USING ELECTRONIC TRAINING

Paccmampueaemc;z Memoooa02U4ecKoe obecneuenue no UCNnoji1b306aHUIO
UHHOBAYUOHHbBIX mexHoao2ull npu noo2omogke UHOIICEHEPHbLX Ka()poe Ha npumepe Uu3y4erus
061/b;euH9fC€H€prlx ducuunﬂuH C NOMOWbIO INIEKMPOHHO20 0ucmaHL;u0HHoeo 06yll€Huﬂ.

Discusses the methodological support for the use of innovative technologies in the
preparation of engineering personnel on the example of studying engineering disciplines
using electronic distance learning.

bbutn  monpoOGHO  paccMOTpeHbl TEHACHLMHU PAa3BUTHUS  BBICHIETO TEXHHYECKOTO
obpazoBanus B Poccuu [1], CyTh KOTOPBIX B CICIYIOIIEM: 3K3aMEHBI 10 OOIIECHHKCHEPHBIM
JUCLUIUINHAM 3aMEHSIOTCSI Ha 3a4eTbl, KypPCOBBIE IIPOEKTHl OTMEHSIOTCS, KOJIHUYECTBO
JIEKIMOHHBIX YacOB COKpallaeTcsi B JBa WIM TPU pasa, W3JaHue ydeOHBIX MOocoOuil Ha
OYMa)KHBIX HOCUTEJISIX CTAHOBHUTCS POCKOIIBIO.

Takxe B 3TOM paboTe ObUIM MPHUBEACHBI CTATHCTUYECKUE IaHHBIE O TOM, 4To 54 %
MOCTYMUBIINX B YHUBEPCUTET aOUTYypHUeHTOB uMenu 0aiisl EI'D o maremaTtuke Ha ypoBHE 2
1 3 mo nATuOaUIbHON cUcTeMe orleHuBaHus, a 46 % — Ha ypoBHe 4 1 5.

Takoil moaxoa K MOATOTOBKE WHXKEHEPHBIX KagpOB MOXKET NPHUBECTH K TOMY, UTO
pOCCUIiCKHE UHKEHEPhI CMOTYT TOJIBKO IKCITyaTUPOBATh 3apyO0eKHYI0 TEXHUKY, a CO3/1aBaTh
OTEYECTBEHHBIE 00pa3Ibl MAIIMHOCTPOUTEIHHON MPOIYKIIMK UM OYJIET YK€ HE MOJI CUITY.
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Ho camoe rmaBHOe B TOM, 4TO 3Ta MJIa4eBHAsI CUTyaIlUs €XKETOIHO TOJIBKO YXY/IIaeTCs:
BTOPOM roJ] HOAPA A0 COTPYIHHKOB BCeX Kadeap JOBOAATCS «IUIaHOBbIE MOKazarenn». OHu
oTpaxkeHbl B nokymeHTe: «IlnaHoBwie moka3arenu Ha 2018—2019 y4deOHBIN TO1 11O TEKYyIICH
JEeSTENIbHOCTH 110 Kadeape (Ha3BaHue Kadeaphl)y».

B «lnanoBeIx mnokazarensx...» TpeOYyIOT OT MpenojaBareis 00ecleyuTh YpPOBEHb
ycreBaeMOCTH He Hike 85 %, a ypoBeHb OTUHCISIEMBIX 3a HeycneBaeMocTh He Ooiee 10 %.
[IpenogaBatenu, KOTOpbIE HE oOecreyaT MIIAHOBBIX MMOKa3aTeNe, TUIIAI0TCS TPEMHUIA.

N3yueHne OOUICMH)KEHEPHBIX JIUCIMIUIMH, TaKUX KaK: MeEXaHUKa, IpUKIagHas
MeXaHHMKa, TEXHUYECKasi MEXaHUKa, TEOPETHUECKas MEeXaHUKa, COMPOTHUBICHHUE MAaTepHAJIOB,
TEOpHsl MEXaHM3MOB W MAIlUH, JIETald MamuH — TpeOyeT OT OO0ydYaromerocs 3HaHHS
MaTeMaTUuKHU Ha ypoBHE 4 U 5.

AHan3 ycrieBaeMOCTH CeMHU Tpynn oOydaromuxcs-mexanukoB (180 gemoBek) Tpex
Pa3HBIX  CIHCIHUATBHOCTEH  («CBApIIMKOB», «aBTOMEXAHHKHOB» W  «TOPHSKOB») IO
OOIIENHKEHEPHBIM JMCIUIUIMHAM TOKa3all, YTO CECCHI0 B CPOK caail B cpeaneM 51 %
oOyuaromuxcs. [1o cioxuBiieiicss MHOroOJIETHEH MpakTUKe 00y4arouirecs, KOTOpble He CAalu
CECCHIO B CPOK, CAIOT CBOM JIOJITU B CIEAYIOLIEM CEMECTpeE. Y CIIEeBAEMOCTh B 3TOM CIly4yae
yBenmuuuiack yxe 10 78 %. Takas cutyarus HabmroqaeTcsi HA MHOTUX Kadeapax.

YacTp npenogaBaTesieil caenanu CBO BEIOOP U OBICTPO MEPECTPOMIINCH: YCIIEBAEMOCTh
BO BpeMsl cllayl ceccud y HHX Bo3pocna f0 95 u gaxe 100 %. 51 Hu B xoem ciydae He
OCYKJ1al0 3THUX IpernojiaBaTesieii: pa3 pyKOBOACTBO YHUBEPCUTETA HHTEPECYET HE KAUYECTBO U
YpOBEHb 3HAHHI O0yUYaIOIIMXCs, a MPOLEHT YCIEeBAEMOCTH, TO MPEIOAaBaTeNH BBIMOIHIIOT
TO, YTO OT HUX TPEOYIOT.

[IpaBna, wHOrAa CIy4yarOTCs Kypbe3HbIE CIIydau: MpernojaBareib >KalyeTcs, 4To He
MoskeT noouthes 100 % ycmeBaeMOCTH, OH TOTOB TOCTaBUTH IOJIOKHTEIHHYIO OIEHKY 3a
9K3aMeH, HO oOydaromuiics He ObUI Ha €ro 3aHATHUAX HH pa3y, U Jaxe He UAET MOolydaTh
MIOJIO’KUTEIBHYIO SK3aMEHALIMOHHYIO OLICHKY.

TakuM 00pa3oM, HU3KHII ypOBEHb YCIIEBAEMOCTH OOydYaromipecs BO BpEMsl CECCHUU
(51 %) oOBsicHSCTCS CIICAYIOIUMH TPUYNHAMHU:

® 54 % oOyuaromuxcs umenu Oamn EI'D mo martematuke Ha ypoBHe 2 M 3 1o
nATHOANBHOM cHCTEeMe OLCHMBAHUS, TaK Kak OOJBIIMHCTBO M3 HUX MpPUEXAIMU U3 JIEPEBEHb,
MOCEJIKOB U HEOOJIBIINX TOPOoaAKOB MpkyTckoit o0nacTu, 3a0aikabCKoro Kpas u Pecryonuku
BypsiTus, rie B mkosiax He BCera Aaxke ObIBatOT NPO(QUIbHbIE yUUTES,

e 110 15 % oOyuaromumxcsi BbIHYK/JIEHbl COBMEIaTh y4eOy U paboTy, Tak KaK pOIUTENN
HEe MoryT o0ecrneunTh HuX (UHAHCOBO, W UHUCIO TaKUX OOYYaroOIIUXCs €¥KEroJHO
YBEJIMYHBACTCS U3-3a POCTa OETHOCTHU B CTPAHE,

e B HEKOTOphIX rpynnax or 10 g0 25 % KOHTHMHIEHTa COCTaBIISIIOT OOydYaroIuecs U3
TakuX CTpaH, Kak Monronus, Tamkukucran, Y30ekucran, TypkMmeHus. Y OOJIBIIMHCTBA U3
HUX HU3KUM ypOBEHb LIKOJIBHOW MOJArOTOBKM HAKJIAJBIBAECTCSA HA IIJIOXO€ 3HAHUE PYCCKOTO
A3BIKA.

Jis  HOBBIX ucclefoBaHM Obuta BbIOpaHa IieneBas TIpymnna oOydyaroluxcs B
konuuecTBe 212 yenoBek (9 yueOHBIX Tpymn), PELIMBIIMX CBS3aTh CBOIO OyAYIIYIO
NeSITeNbHOCT ¢ HedTenoObluell. Ora  rpymma  o0ydaroomxcs — TaKkKe  MMeeT
BBIIIIETIEPEYUCIICHHbIE TIPOOJIEMBl P 00y4YeHHUH, HO 00ianaeT oJHOM 0cobeHHOCThI0. CyTh
0COOEHHOCTH B cleayromeM: poautenu y 95 % oOywaromuxcs HHKaK HE CBsI3aHBI C
HedTen00bIueH, a caMu oOydJaromuecs 4acTo MOJYEPKHUBAIOT, YTO MX Oyayllas 3apruiaTa B
HECKOJIBKO pa3, a TO U Ha MOPSAJI0K OyIeT MpeBbIIaTh 3apIulaTy MOJIOJBIX CHEIMATINCTOB B
UpxyTtcke, koTopasi B HacTosiiee Bpems coctanisier 15, 20 u oueHb peako 25 Thic. pyOIiel.
Ot olywaromuecss TOHUMAIOT, YTO TOJY4YE€HHE CHEIHMaIbHOCTH, CBSA3aHHOW ¢
HedTeno0bIueH, SBIAETCA UX €IMHCTBEHHBIM IIAHCOM TOJHATHCS IO CTYIEHbKam
COLMAJIBHOTO JU(TA B )KU3HU. B CBSA3U C 3TUM Y HUX UMEETCs BBHICOKUN CTUMYJI K TIOJTY4YEHUIO
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BbICHIETO  O0pa3oBaHMs, KOTOpOE MM  JacT  «BO3MOXHOCTb  YCTPOUTBCS  Ha
BBICOKOOIUIAYMBAEMYIO U MPECTHKHYIO PadOTy U IMOJyYaTh BBICOKYIO 3apIijiaTty». A BBICOKast
3apIiaTa MO3BOJMT «KYIHUTh POAMTENSM TO, YEro y HHUX ceHdac HeT, IO3BOJUT ObITh
(MHAHCOBO HE3aBUCHMBIM YEJIOBEKOM, MaTEpHUaIbHO IIOMOTaTh PpOJIUTENSM, HMETh
BO3MOXKHOCTb ITyTEIIECTBOBATH II0 CTPaHE€ M MUPY, MOAHATh HA HOI'M MIIAJIIYIO CECTpY,
coJiepKaTh B OyyIIEM CBOIO CEMBIO H T. J1.».

Yacte oOyuarommxcs u3 crpan CpenHel A3WM SBJISIOTCS CTApIIMMHU JIETHhbMH B
MHOTOJIETHBIX CEMBSIX U COTJIACHO HUX TPAIUIMAM JOJDKHBI IOMOTaTh HE TOJIBKO POTUTEIISIM,
HO M MJIQAIIUM OpaThsiM M cecTpaM, KOIJa 3aKOH4YaT oOydeHHEe, BEPHYTCs Ha POAMHY U
HAuHYT paboTaTh. Jpyras yacTb HaUMHAET OPOPMIISATH IPaxaaHCTBO PD BO BpeMs y4eOsl.

Jis perienust mpo0seM BbIOpaHHOM LieeBOM IpyIbl 00ydaronuxcs Oblia MocTaBiIeHa
cledyiomas 1Leib: pa3paboTaTh METOAOJOTHYECKOe OO0ECIeYeHne IO HCHOJIb30BAHUIO
MHHOBALlMOHHBIX TEXHOJOTMH MpHU MOATOTOBKE MHXKEHEPHBIX KaJpOB IIPU H3YYEHUU
KOMILJIEKCa OOIEMH)KEHEPHBIX TUCIMIUIMH C MTPUMEHEHUEM 3JIEKTPOHHOTO JHCTAHIIMOHHOTO
00yJeHUsI.

Jis MOCTHMXKEHUs TOCTAaBICHHOM wLenu Obutn cHOpMYyTUpPOBAHBI TPH CIEAYIOIIHE
3ajjauu:

1) noBbIlICHUE KayecTBa 00Pa30BaHMUS;

2) NOBBIIICHHE YCIICBAEMOCTH;

3) MOTHBUpPOBaHKE OOYUYAIOIIUXCS HA PHOOPETEHUS 3HAHUI.

Jiis  pemieHuss KaxIoW U3 Tpex 3ajgady  ObuiM  pa3paboTaHbl M BBIIOJHEHBI
COOTBETCTBYIOIIHE MEPOIIPHUSATHSI.

Hanpumep, 17151 nOBBILIEHNS KadecTBa 00pa30BaHUs M yCIIEBa€MOCTHU ObUI OJITOTOBJICH
[Tpoekr CnyxeOHOH 3amUCKU C KOHKPETHBIMU HPEJIOKEHUSMHU JUIsl PYKOBOJCTBA
yHHUBepcuTeTa. ABTOpbl 00paTuiauch C HOpocb0OM K  oOydaroluMmcs IIOMOYb B
penaKkTupoBaHUM TpeokeHnid [IpoekTa 1O TMOBBIIICHUIO YCIEBAEMOCTH U Pa3MECTHIH
TekcT [IpoekTa Ha ABYX 3JIEKTPOHHBIX IJIOLIA/IKAX:

1) na caiite UpHUTY mo aapecy: https://int.istu.edu/extranet/ — B npodune «Kupas
JIeHTaY;

2) Ha caiite «BKonrakTe» mo aapecy: https://vk.com/id484117991.

3a mecsan nanHblid [Ipoekt mpocmotpenu 6Gonee 100 uenoBek Ha caiite UpHUTY u
6onee 1 000 uenoBek «BKonTtakrey. Ilpennoxenus aBTopoB U 00ydaromUXCsl MPUBOJIUM B
Te3UCHOI Qopme.

IIpeonosicenus agmopoe no nOGbIUEHUIO KAYecmea 00pa308aHus U ycneeaemocmu.

1. Huskas ycneBaeMoCTb U OOJBIIONW MPOLEHT OTYHCISAEMBIX OOBACHSIETCS TEM, YTO
nosioBuHa noctynusiux B UpHUTY nmena onenky EI'D no matemaruke Ha ypoBHe 2 1 3.

2. MHoOrojeTHssi €XerojHas IpernojaBaTeNbCcKas MPaKTHKa Mokas3biBaeT, uyto 50 %
oOydaromuxcsi claeT MpeAMEeThl TeKylled ceccuu B cienyromem cemectpe. llpemiaraem
«pacIIUPUThY» BPEMEHHbIE PAMKHU JJIs CIa4M SK3aMEHOB 0e3 MOCIeACTBUN 11 00yJaroImuxcs.
B »stom cnywae yHuBepcUTET [AOJDKEH OyAeT OIUlayMBaTh IPENoJaBaTesiiM Bpems,
NOTPAYEHHOE MMHU Ha JOIOJIHUTENbHBIE KOHCYJIBTAllMU B CIEIYIOIIEM CEMECTpE, TaK Kak
YHUBEPCUTET MIPUHUMAET aOUTYpPUEHTOB ¢ oueHb HU3kuMH Oamiamu EI'D mo matemaruke u
dusuke.

3. B nmoxymente «IlnanoBeie mokazatenu Ha 2018-2019 ydeOHBII TOx MO TEKyIIeH
JIeATENILHOCTH 10 Kadespe...» TpeangaraeM HEMEUJICHHO OTMEHUTh MyHKT Ne 7 (Ne 8) ¢
TpeOOBaHUEM K IIPENOAABATENI0 00ECIIEYUTh YPOBEHb YCIIEBAEMOCTH HE HIKE 85 % U MyHKT
Ne 9 (Ne10) ¢ TpeGoBaHMEM YpOBHSI OTYHCISEMBIX 3a HeycreBaeMocTh. OOOCHOBaHUE
OTMEHBI ATOTO IMyHKTa Takoe: TpeOoBaHUE 00 ypOBHE ycreBaeMoCTH He Hike 85 % sBiseTcs
IPECTYIHBIM MPOTUB 00YUYAIOIIKXCS ¥ IPOTUB MIPETOIaBaTeNei.
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3.1. [IpecTymenre MPOTHB 0OYJAIOIITUXCS 3aKITFOYACTCSI B TOM, UTO YHUBEPCHUTET OepeT
JeHbIM C pojauTenedl 3a oOydyeHHe WX JeTe, a He MOXeT O00eCleYUuTh MOTydeHUE
KayecTBEHHOro obOpa3zoBanus. Ilpm Takom noxaxoze oOywaromuecs HE  CTaHyT
npodeccuoHaTaMi M HACTOSAIIMMHU HHXKEHEpaMH, a IMOCJe OKOHYAHWS YHUBEPCUTETa OHHU
CTOJIKHYTCSI ¢ IpOoOJIeMO noucka paboThl 3-3a HU3KOI'O YPOBHS 00pa30BaHMsL.

3.2. CnoBo «pectymieHHe» He wurpa cioB. Eme 1Baroma Takoil NpaKTUKH, H
YHHMBEPCUTET BBITYCTUT IEPBBIX «CICLHUAIUCTOB», POAMUTEIM KOTOPBIX, MMes Ha pPyKax
nokyMeHT «llnanoBele nokasarenu Ha 2018—2019 yueOHBIN roj 1Mo TEKyLIEH AEATEIbHOCTU
no kadenpe...», B KOTOpOoM 0003HaueH TpeOyeMblii OT IpenojaBaresiell  ypOBEHb
yCIIEBaEMOCTH, 00paTATCs B CyJ C UCKOM O B3BICKAHUHM YOBITKOB, IPUYMHEHHBIX OKa3aHHEM
HEKa4yeCTBEHHbIX 00pa3oBaTenbHbIl yciyr. Camu oOydarolyecs MpeKpacHO MOHUMAIOT, Kak
JIOCTUTAETCS BRICOKHI YPOBEHb ycrieBaeMocTH B 85, 95 u gaxke 100 %.

3.3. [IpecTymieHne NpoTUB MpeNoaBaTeseii 3aKIr0YaeTCss B TOM, 4TO TpeOoBaHUE 00
ycreBaeMoCcTH He Hibke 85 % CHIKaeT KX MOTHBALMIO Ha KayecTBEHHYIO pabory,
IOBBILIEHHWE  CBOEH  KBanuduKauuu W Kpyrosopa, pasBpallaeT I[pernojaBareiei
HECOOTBETCTBUEM BBICTABJISIEMBIX UMU OLICHOK U 3HAHUAMHU O0Yy4arOLIMXCs U, CAMOE IJIaBHOE,
IIPOBOAMT CpEeAM MpeEnojaBaTelell ompuyamenvhylo ceiekyuio. Jlo HEIaBHEro BpEeMEHU
cdepa odyuyenus u [IpenosaBarens MOABEPrajiiCh TOJBKO MOJIOKUTEIBHON CEJIEKIIMU: U3-3a
HU3KOH 3apmiaThl 371ech padoTaiy B OCHOBHOM HAaTPUOTBHI CBOEro Jeia, Oojerolue 3a
IPECTUXK CTPAHbl U JKENAIOIIME IEepeAaTbh CBOM ONBIT M 3HAHWUS MOJIOJOMY ITOKOJIEHHIO
VH)XCHEPHBIX KaJpOB.

3.4. TloTpebyercsi BCero HECKOJBKO JIET, W YPOBEHb PErHMOHAIBHOTO WH)KEHEPHOTO
00pa30BaHUsl PE3KO CHMU3MUTCA. Y OSTOr0 MPECTYMJEHHUsS €CTh OAMH IUIKOC — BBIITYCKHUKU
HAIIero YHUBEpcUTETa OyAyT HE BOCTpEOOBaHbI HE TOJIBKO 3a pyOexoM, HO U B MockBe, Kyaa
OHHU Tepee3kKalT U3-32 HEBO3MOKHOCTH HAWTH JTOCTOWHYIO IO OIulaTe paboTy B pEruoHe.
Torna mpoGieMa yTeukn WHXEHEPHBIX KaapoB u3 Mpkyrcka B MOCKBY OyzeT pemieHa.

4. CraTHCTUKA TIOKa3bIBA€T, YTO KOJIMUYECTBO OEAHBIX JIIOJIEH B CTpaHE yBEIMYUBAETCS
©XKeroaHo. MHOTHE POAUTENN HE MOTYT (PMHAHCOBO OOECIIEYHTHh CBOMX JETEH BO BpeMs MX
yuebsl B UpHUTY. B cBsi3u ¢ 3TuM 00yyaronumMcs MpUXOAUTCs MOoApadaThiBaTh, MPOITYCKas
3aHTHSI, BpEMEHU Ha y4eOy He ocTaercs. UHMClo TaKuX YU€HUKOB €KEr0JJHO yBEJIUUYUBAETCS,
ciiefioBaTeNbHO, MpoleHT HeycneBatoumx B UpHUTY Oynet Takke yBenuuuBaThCs.

[IpennaraemM pyKOBOACTBY YHHUBEpCHUTETa pa3padoTaTh MporpaMmy MOAJIEPKKH H
TpyAoycTpoiicTBa Takux oOydaromuxcs B creHax UpHUTY, uto6s1 onn pabotanu, HO UMen
BO3MOKHOCTb IIOCEIIECHHS 3aHATHN.

Ilpeonooicenus  obyualowuxca  nO  NoOBbIWEHUI0 — Kauyecmea — 00pa308aHusi U
ychesaemocmu:

1. Pannee BpeMs Havana 3aHsaTuil B 8:15. XKenatenbHo nepeHecTy Havyano 3aHATHH Ha 9
94acoB yTpa, TaK KaK y)K€ CHU3UTCS Yac MUK, YMEHbIIATCS MPOOKH Ha JOPOrax, U MOKHO 0e3
npodieM 1o0paThCs 10 YHUBEPCUTETA.

2. Y4eOy B cy0O0OTY OTMEHHTbH, TaK KaK HE yJaeTCsl TOJHOIICHHO OTJOXHYThH 3a OJIUH
JIeHb B BOCKPECEHbE.

3. CHm3utp OonbIION 00BEM MOMamIHed paboThl, BCe Bedepa 3aHATHl y4eOoi, He
ocTaeTcsi CBOOOTHOTO BpeMEHU Ha X000u.

4. «Paborato, MOTOMY YTO POJIUTENIHN HE MOTYT MeHs oOecneuuTs puHaHcoBo. [ToaTomy
HE XBaTaeT BpeMeHU Ha yueOy. [Ipennaraio pemieHue 3TOro BOIMpOCa: CTUIEHAMIO CHIENaTh
20-30 ThIC. pyOIeH, TUTEIOC TOTIOTHUTENBFHBIE OOHYCHI 32 OTJIMYHYIO yuely, a pado4uii JIeHb
(y4eOHBIif) cenaTh 8-4acOBBIM.

5. Uz-3a copeBHoBanuit 3a HUpHUTY oOyuaromuMcs-cnopTCMeHaM MPUXOAUTCS
nponyckaTh 3aHaTus. Tpebyercs pemeHue 3Toi mpobiaeMsl Ha ypoBHe pekropata UpHUTY.
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6. «HeunTepecHO y4MTbCS MO HEKOTOPHIM IIpeIMeTaM, TaK KaK Majo HOBOIO
00opy0BaHUs B 1aOOPAaTOPHSX 1O BEIOPAHHOW CIIEUAIBHOCTH

7. HeynauHoe pacnucanue 3aHATHN: OKHA MEX]y ITapaMH HJIM Majoe KOJIMYECTBO Map B
OJIVH U3 JHEU HEeNEIu.

8. Ilpemiaraem jomiauuBaTh OMPECIIEHHYIO CYMMY K CTHUIEHAUSM CTapOCT TPYII B
CJIy4yae BBICOKOM YCIIEBAEMOCTH B IPYIIIIE.

9. OGpa31bl KOMMEHTapueB OT oOyJaromuxcs Ha caiite «BKonTakTey:

«CuyuraeM, uyro Bpl Benére BecbMa NPABWIBHYIO IIOJUTHUKY OTHOCHUTEIBHO
oOyuaromuxcsi. EcTh BO3MOXXKHOCTH JOCPOYHOM cJaud HK3aME€Ha W aBTOMAara, KOHCIEKT
JICKIMH U3/1aH, €CTh BCE, YTOOBI CATh BCE JIOCPOUYHO — MOJIB3YHTECH .

«/lepxxuTe Takyi K€ MOJUTUKY, E€IMHCTBEHHOE, YTO HUKOMY HE HpPaBUTCS OBIThH
«cneynaszosyem» 3a JBEPHIO W «ONA30bI6AMb HA pelicki camoaéma» —Ha 1 MHHYTY, 9TO
00uHO, 3aTO 3TO 00ecrneurnBaeT MOCenaeMOCTh JIEKIHA, a Te, KTO UTHOPUPYIOT 3TO, HOPTST
yCIIEBAEMOCTB.

Tosacuenus:

1) «CIeHHA30BIAMKY» OOYYAIONUIHECs HA3bIBAIOT TEX, KTO MPOIYCKACT JCKIHH M
MPAKTUYECKHE 3aHATHSA, TaK KaK MM MPHUIETCS OTpabaThiBaTh MPOIYIIEHHbIE 3aHATHUSA,
3aTpaduBasi IpU 3TOM 3HAUUTEIHHO 0OJIbIIEE KOJMUYECTBO BPEMEHHU U CUJI YEM OCTaJIbHBIM;

2) «OmasaBBaTh HA PEHCHI CaMONETa» — MOCIe Hadyana 3aHATHS ONO3AABIINE He
JIOTIYCKalOTCAd B ayAUTOPHIO, TaK KaK BOBpEMs IMpPHUILEIIIME «YyJETAalOT Ha 3aHATHUS Ha
caMoJIeTe».

«B0O3MOXXHO, y «CIIEIIHA30BIEB» JTOJKEH OBITH IIAHC MPOWTH HA «CaMoJIET». 3amaiiTe
BONPOC MO MPEeAbLAYIIeH NeKIUd, MycTh 3To Oynmer Owier. I[IpomycTun — moimkeH 3HATh
OTBETY.

«BxeHenenpHble 10NONHUTENbHbIE KOHCYIBTAIMK — 3TO KJIacCHO!»

«Ilocnabnenust paau MpPOLEHTA YCIEBAEMOCTH MMEIOT JBOSIKYIO POJIb, BCE MPEKPACHO
BCE IOHUMAIOT.

«3apaBcTByiiTe, Bama nonutuka npekpacHa. OueHb OOMJIHO, YTO COKpAILIAIOT Yachl
BaXHBIX JIJI1 HAac mpeaMmeToB. Takke oOMIHO, YTO KHUTalCKoe TeXHUYeckoe oOpa3oBaHHE
CUMTaeTcs Jy4yIIUM uYeM pycckoe. Jlake Bmajq B HEOONbBIIYIO AENPECCHI0 M3-3a TOTO, 4YTO
Hallla CTpaHa He jJydie, a To U xyxke Kuras. Ilo moBony npomyckoB. OtianuHas 6opbda ¢
nporyckamu, Ho Bel oueHb cTporo oOpaiaerech ¢ TeMHU, KTo ono3aai Ha 1-2 MunyTsl. JlaiiTe
HECYaCTHBIM XOTs Obl 5 MMH, YUMTBIBas TO, YTO OBIBAIOT HEMaJble OYepeaN B pasJeBalike, y
oOyuyaromuxcs Bcerjga OyayT NPUUYMHBI JJIs1 OTIO3TaHUS».

«KoHTponbHBIE 33JaUKi B KOHIE JIEKIIUU M0 U3y4YaeMOMY MAaTe€pHally HEIUIOXO JAK0T
HOHATH NMPEJIMET, OCOOCHHO Ha Mepecade BO BpeMsl JOMOJHUTEIbHBIX KOHCYJIbTAIHI.

«B nenowm, Bc€ ycTpauBaeT B JaHHOM IIpeaMeTe, KOTOpbii Bel Benére. byaem crapartbcs
Oonble mo3HaBaTh Bam npuHnun pabotsl ¢ oOydatomumucs. Iloka yto uaér xopoiuo,
HUYEro MoJ00HOTO y APYTUX MPenoJoB He BHJEN, ocoOeHHO cTpaHulbl B «BKonrtakTey,
CBSI3b C OOY4YaIOUIMMMCS, M KOHEUHO e MNOoApOoOHBIM pa30op 3amanuil Ha nekuusx. C
yBakeHHeM, Baim HeTsIHUKN.

AHaJIOTHYHBIM 00pa30M pelauch U Jpyrue MOCTaBICHHbIE 3a/1a4l: IyTeM pa3paboTKu
COOTBETCTBYIOIIMX MEPONpUATHH. [Iepeuncianm HEKOTOpBIE U3 ITUX MEPOIPUATHI:

1. [IpuMeHeHre UHTEPAKTUBHBIX METOJOB O0YUEHUS: «IAIBTOH-TUIAH» U «IIPOOJIEMHOE
oOydeHue».

2. O6menue ¢ oOydaromuMucs (KpaTkue KOHCYJIbTAIlMU, OTBETHI Ha BOMPOCHI, pazoop
HENPAaBWJILHO PEUICHHBIX KOHTPOJBHBIX 3a/ad B KOHIE JEeKIUHd U Jp.) Ha caiite u
«BKoHTakTe», Tak Kak YHUBEpCUTETCKUH calT «OKuBas neHTa» 00ydaroniyecs UrHOpUpPYyIoT.

3. OTnu4HBIE Pe3yIbTaThI JaeT B3aUMOACHCTBHE C O0YUAIOIIMMUCS CTapPIIEKyPCHHUKAMH
U3 IMAacIop TaKUX CTpaH, Kak Mouromus, Typkmenus, Y30ekuctas, TamKuKucTaH, KOTOpbIe
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OYCHb JIOCTYITHO M TIOHATIMBO OOBIACHSIIOT oOydarommumcs Heobxoaumocth 100 %
MOCEIICHUS 3aHATHUH, CBOCBPEMEHHOH CHAayd OTYETOB IO TPAKTHYECKUM paboTam u
BBITNIOJTHEHUSI BCeX TPeOOBaHMIA MTpernogaBaTers.

4. ABTOpPHI Ha COOCTBEHHOM OIBIT€ YOEAMIUCHh, YTO MHOTOJETHSS mpobiema Mo
MIPEEMCTBEHHOCTH U MOCJIEI0BATEIbHOCTU MPENOAaBaHusl OOUIEMHKEHEPHBIX TUCIUILIUH, TO
€CTh KaKasl IMCLUUIUIMHA 32 KaKOW JUCLMILIMHON JTOJIKHA UATH, HE PELIAETCs B YHUBEPCUTETE
necsaTuwiieTussMu. Hanmpumep, HEBO3MOXHO IMpenojaBaTh TaKyl AUCHUIUIMHY, Kak «Teopus
MEXaHU3MOB U MAIIUH», €CIH OOydYalolIMecs eIlle HE M3YyYald TEOPETUYECKYI0 MEXaHUKY.
A mucuumnuny «Jleranu MaiiMH» HEBO3MOXHO MpenojaBarh, eciau oOydaroluecs He
U3y4dalld CONPOTHBIIEHHE MaTepraioB. MHorue He mosepsr, HO ¢ 2019 roxa oOyvaromumcs-
MexaHukaMm HampaBieHus «['opHoe paenmo» mnepectand uyuTath Kypc «ComnpoTuBiieHHE
MaTepUaioB», a KypCOBOM MPOEKT IO AETANsAM MAIIUH U OCHOBAM KOHCTPYMPOBAHHUS IOKa
emie octaBwiau! s pemenus 3Toil mpooseMbl aBTopsl B 2018 roay moAroToBMIM ydeOHOE
1ocoOue no MexaHuke (BKJIIOYarollee TaKhe NUCUUIUIMHBI, KaK: COIIPOTUBIEHUE MaTepHaJIOB,
TEOpUsST MEXaHM3MOB M MaIllMH, JETald MAIllMH U OCHOBBI KOHCTPYHUPOBaHHUS) 0OBEMOM
150 crpanun, koTopoe cHaOkeHO 137 HILTIOCTPAUSIMH BEICOKOTO KauecTBa.

YueOHoe mocoOue HCIONb30BAIOCH B KAU€CTBE Pa3/IaTOYHOIO MaTepualia Ha 3aHSATHSIX
HE TOJBKO ISl 3a049HOM (hopMbl 00y4eHHs, HO W THEBHOH. Dddekr oT Takoro mocodus
(aBTOpBI B IIYTKY, @ MOKET OBITh U BCephe3, Ha3BaIU ero «KoMHKC 1o MeXaHUKe») oKa3ajcs
MOJIOKUTENbHBIM, 103TOMY B 2019 rogy aBTOpBEI HMOJArOTOBWIM BTOPOE M3AAaHHUE Y4EOHOTO
nocobus 1no mexanuke oobemoM yxe 250 crpanun (200 wutrocTpanuii) ¥ JTOMOJIHIINA €ro
ocHOBamMHu AUCIUIUIMH «TeopeTudeckass MexaHuka» u «B3anmozameHseMOCTh». YueOHbIE
ocoOus aBTOPBI U3JAJIU 32 CBOI1 cueT!

5. ABTOpBI MOATOTOBUJIM M BBUIOKHUIIM B CETH MHTEPHET «DJIEKTPOHHBIN y4eOHBIH KypC
JUIsL  TUCTAaHIMOHHOTO oOOyueHuss B pamkax oOpa3oBaTenbHOl mporpammsl  «Teopus
MEXaHH3MOB W MalmH» s HampaBieHus «HedrerazoBoe pemo». OOyuarommecs ¢
MOMOIIBIO CBOUX TaKeToB (TesnedoHOB) 0e3 mpodieM UCIONB3YIOT ATOT MaTepuall B Jito0oe
yI00HOE /IJIs1 HUX BpPEMSI.

bbulo mpenoxkeHo Ba BapuaHTa HM3y4eHUsS IUCHUILUIMHBI «Teopuss MeXaHU3MOB U
MamuHy. BapuanT | cTaHIapTHBIN: MIPEro1aBaTellb YUTAET JISKIIUH, IIPOBOANT MPAKTUIECKHE
3aHITHS U B KOHIIE CEMeCTpa MPOBOJAUTCS TEKYIIUH KOHTPOJIb. BapuaHT 2 MHHOBAIlMOHHBIN:
oOydaromuecss CaMOCTOSITEIbHO H3Y4alOT TEOPETUYECKUE OCHOBBI JUCHMIUIUHBI  T10
«DNEeKTPOHHOMY Y4eOHOMY KYpCY...», BBIMOJHSIOT KOHTPOJIBHBIE MPAKTUUYECKUE 3aJaHUS
(cxeMbl MEXaHM3MOB M MallIMH OepyTcsi M3 YYEOHHKOB IO CIHEIHAIbHBIM TUCIHMILIHHAM,
KOTOpbIE 00y4arolecs elle He U3yJalii) U 3alUIaloT U3y4eHHbIH MaTepuall B y100HOe A
HUX BpeMs JI0 KOHIIa ceMecTpa. Pe3ynbrarsl mokaszanu, 4to 1-M BapuaHTOM BOCIOJIb30BaTUCh
60 %, a 2-m — 40 % oOyuaronuxcs.

Jlns pelieHuss TOCTAaBIEHHBIX TpeX 3a/lad TakKe HCHOIb30BaINCh MEPOIPHUSITHS,
CBS3aHHbIE C OOIIMM IPOILIECCOM BOCHUTaHUS O0ydaromuxcs (MOPS0YHOCTh, YECTHOCTD,
B3aMMOIIOMOIIIb | JIp.). B 1aHHO# cTaThe 3TH MEPOPHUATHS HE pacCMaTPUBAIOTCS.

TakuMm o0pazom, pa3paboTaHHbIE MEPONIPUATHS IO3BOJIMIN PELIUTh OCTABICHHBIE TPU
3a/la4d: TOBBIIICHHE KadyecTBa OOpa3OBaHMsA, YCINEBAEMOCTH U  MOTHUBHUPOBAHUE
oOydaromuxcsi Ha npuoOpeTeHust 3HaHUN. Hampumep, Tekyias ycrneBaeMoCTh MOBBICHIIACH
1m0 70 %, xadecTBO 00pa3oBaHUs TAKXKE yTYUIIMIOCHh, TaK KaK MOJIOJABIE JIOIU pEIIaad Ha
NPaKTUYECKUX 3aHATUSAX HE OTBJICYCHHBIC TPUMEPBI, a KOHKPETHBIC 3a/JaHUSl M3 CBOMX
OyIyluX CHeNHaTbHBIX AUCHHUILTHH. [Ipu caMoCcTOATeThbHOM M3yYeHUH AUCIMILIUHBI U IS
3alUThl U3YYEHHOT0 MaTepHala 00y4aroImuMes IPUILIOCh UCKATh JOMOJHUTENbHbBIE JAHHbBIE
B cetu UuTtepHer [2].

Pemenne Tpex 3aad B CBOIO ouepelb 00ECHeqMsioO JOCTHUKEHHE BBHIOpDAHHOW IENH:
pa3paboTaTb METOJOJIOTHYECKOEe O0ecleyeHrne IO MCIOJb30BaHUI0O HHHOBAIIMOHHBIX
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TEXHOJIOTUH TIpU TOATOTOBKE WHKCHEPHBIX KaJpOB, TPH HW3YUYECHHUH KOMILIEKCA
0O0IIENHKEHEPHBIX AUCIUIUIUH C TPUMEHEHHEM 3JIEKTPOHHOTO IUCTAHIIMOHHOTO O0OYyUSHHS.

Ha mnpumepe oOydaronuxcs-He(TIHUKOB Oblla OTpabOTaHa METOMOJOTHS Y4eOHO-
MIO3HABATEJBHOM JeSITEIBHOCTH: (DOPMBI, CIIOCOOBI, MEPOIPUSTHSI.

Pa3zpaboTrka y4eOHBIX TOCOOMH IO MeXaHWKE, BKIIOYAIONIMX BECh KOMIUICKC
OOIIEWH)XCHEPHBIX JMCHUIUIMH, HAy4YHBIH TOTEHLIMANT KOTOPBIX MpPUMEHSETCS Npu
BBINTOJIHEHUH PEATbHBIX MPAKTHUYECKUX pacyeTrax B JUCHUIUIMHAX «Teopusi MEXaHM3MOB U
MaluH» U «/leTany MamuHy», MO3BOJIAET UCKIIOYUTH aBTOHOMHOE HCIIOJB30BAaHHE KaXJIOU
OOIICWHKCHEPHO! IUCIMIUIMHBI M TMEPEUTH K CHCTEMHOMY IOAXOIy OOYyYeHHUsS Kak Hpu
U3y4EHHH OOIEMH)KEHEPHBIX AUCHUIUINH, TaK U MPU U3YYCHUH CIICIUATBHBIX TUCIUILINH Ha
OCHOBE €JIMHOI METOJIOJIOTHH.
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MPOBJEMBI M 3AJTAYM BBICIIEHA IIKOJIbI COFO3HOI'O TOCYJAPCTBA B
MMPAKTHYECKOM MOATIOTOBKE
CIIEOUAJIMCTOB 110 JEPEBOOBPABOTKE

PROBLEMS AND TASKS OF THE HIGH SCHOOL OF THE UNION STATE IN
THE PRACTICAL TRAINING OF SPECIALISTS FOR WOODWORKING

Pazsumue  depesoobpabamvisaioweli.  npoMbILULIEHHOCMU, 6HeOpeHue  HOBbIX
mamepuailoe U mexHono2uil mpe6yi0m NOCMOARHO20 COBEPULIEHCME0BARUA CUCMEMDbL
obpazosanus. Tak, Ha ce200HAWHUN OeHb OCHOBHOU 3a0ayell pabomvl 6bICUIUX YUeOHbIX
sasedenuti Coro3n020 zocydapcmea Aesiemcst npakmuKo-opueHmuposanHHasl noo020moeKa
cneyuanucmos. ﬂocmuafceHue amou yeiau 8UOUMCA 6 YAYYULEHUU 83AUMOCEA3U NOCMABUIUKOB
u nompebumeneui  Kaopos, PACWUPEHUU  MAMEPUAIbHOU  06a3bl  VHUBEPCUMEMOS,
Meofceocyc)apcmeeHHaﬂ Koonepayus npu noo2omogke cneyuanucmoe.

The development of the woodworking industry, the introduction of new materials and
technologies requires constant improvement of the education system. So today the main task
of the work of the higher educational institutions of the Union State is the practice-oriented
training of specialists. Achieving this goal is seen in improving the relationship of suppliers
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and consumers, expanding the material base of universities, interstate cooperation in the
training of specialists.

JlepeBooOpabaTsiBaromiasi IPOMBIIIICHHOCTh 00JIaaeT YHUKAIBHBIM BO300OHOBIISIEMBIM
IPUPOIHBIM PECYPCOM, €Ille HEOCTaTOYHO U3YYE€HHBIM U UCIOJIb3yEeMbIM Ul IPUMEHEHUS B
IPOM3BOJICTBEHHBIX U MHBIX IIETISX.

K npuopureTHsIM 3aauaM pa3BUTHs AepeBOOOpaOaTHIBAIOIIUX MTPOU3BOJICTB CIELYET
OTHECTH OCBOEHHE IPOU3BOJCTBA HOBBIX BHJOB JPEBECHBIX IUIUT, IIMOHOBBIX U APYTHX
MaTepHajoB JJsl H3TFOTOBJIEHUS PAa3sHOOOPA3HBIX W3JAEIMH, 3JIEMEHTOB JIOMOCTPOCHUS
(mampumep, maneneid CLT); aBTromarW3amwio TIOATOTOBKM W BEACHHS  THOKUX
IPOM3BOJICTBEHHBIX MpoueccoB (Hanpumep, «llepBas meGenbHast ¢dabpuka», r. CaHKT-
[TerepOypr) na ocuoe cucrem CAD/CAM/CAE, ERP, MRP, MES u o6opynoBanus ¢ UITY;
pa3paboTKy M BHEIPEHHE CPEICTB aBTOMATH3allUM W3MEPEHUH, OIpelesIeHUs] KadecTBa
(cuctembt CAQ ¥ HMHTEPOCKONHH) ChHIpbs, MaTe€pHajoB W MPOAYKIHH, BHEIPECHUE
pPOOOTOTEXHUKHU (B MEPBYIO ouyepeab Ha paboTax TSKENbIX, BPEAHBIX, ONACHBIX, TPEOYIOIUX
BBICOKOM TPOU3BOAUTEIIEHOCTH M TOYHOCTH); IIOBBIIICHWE YPOBHS HKOJOTHYECKOW U
B3pBIBOINIOXKAPHON 0€30IaCHOCTH IPOM3BOJICTB; MPOOJIEMbl BEIOOpA, OCBOGHUS U IPUMEHEHMS,
NPEUMYIIECTBEHHO UMIIOPTHBIX 000PYIOBAHUS, MATEPUAIIOB U TEXHOJIOTHIA [1].

B Hacrosmiee BpeMs 3HAUUTENBHO AKTYalIM3UPYETCS OCBOEHHE SKOJIOTMYECKH
0€30IaCHBIX, «3EJIEHBIX», MAaTEPUAIOB, TEXHOJIOTHI U KOMIIOHEHTOB CHUCTEM «YMHBIH JTOM)
(cranmaptel LEED 1 BREEAM); HaHOMaTepuaaoB U TEXHOJOTHUH (HampuUMep B Iporieccax
CKJICMBAaHUS W OTACJIKH), AJTUTHBHBIX TEXHOJOTUH W MaTepuanoB (KOHCTPYKTOPCKas
HOJArOTOBKM IPOU3BOJCTBA, H3TOTOBJIEHUE HEKOTOPBIX W3JEJIMH, HX D3JIEMEHTOB U
IPOTOTHIIOB); HOBBIX METOJOB MOIU(GUKAIUN JPEBECHHBI (TIPOTPECCHUBHBIX  BUIOB
TEpMOOOPAOOTKH, MPOIUTKH, alleTHINPOBAHUS); IPOMU3BOICTB HOBBIX MAaTEPUAIOB U U3/
C MCIOJIb30BAaHUEM U3MEIIbYEHHON JPEBECUHBI.

B ycnoBusix moCTOSIHHOTO OCBOCHMSI HOBBIX TEXHOJOTMH M TEXHUKH, IPOU3BOJAUMBIX U
NPUMEHSEMBIX MaTepHUaioB, HAIWYHMS KOHKYPEHUIMH W W3MEHEHHS NPUOPHTETOB DPa3BHUTHUS
IPOMBIIIJICHHOCTH YHUBEPCUTETHI JOJDKHBI 00€CIIEUNTh MOATOTOBKY HH)KEHEPHBIX KaJpOB CO
CrielMaIu3alrel, akTyaabHOMN i padoTOdaTEICH.

BaxHbIMM XapaKTepUCTUKAaMH Mpoliecca MHKEHEPHO! MOJrOTOBKHU SIBIISIOTCS Iepeaaya
00y4aromuMcsl TIOCTOSTHHO aKTYaJIM3UPyEeMBIX 3HAHWHU; TOJTYYECHHE NMPAKTHUYECKUX HABBIKOB
OpUMEHEHHUs 3HaHWM; (opMuUpOBaHME TBOPYECKMX KOMIIETCHLMH; CTUMYJIUpPOBaHHE
TOTOBHOCTH K TOBBIIICHUIO KBATM(UKAINH, JKEIaHUS U YMEHHS 00Yy4aThCs: Omepekaromiee
OCBOCHME U MPUMEHEHHUE MTPOrPECCUBHBIX TEXHOJOTHA, MaTepHaIoB U 000PYT0BaHHUS.

Beiciie  yueOHblE  3aBef€HHS  JIOJDKHBI  OOECNEUHTh  IOJYYEHHE  HaBBIKOB
HENpPEepBHIBHOIO 00pa30BaHus, JKEJIaHUsI U YMEHHS 00y4aThCsl, CHCTEMaTHYECKOT0 OOHOBIICHUS
po¢eCCHOHATIBHOIO YPOBHS Y CBOMX BBITYCKHUKOB.

B ocHOBy mnpenacTaBieHHOrO MarepHuaja IOJIOKEHbl ONBIT pabOThl M OOIIEHHS C
koseramu  CIIOIJITY (r. Cankt-IletepOypr), CADY (r. ApXaHIenabcK), MBITHULIIMHCKHNA
¢uman MBTY MI'VII (r. Mocksa), YIJITY (r. EkarepunOypr) u psjga yHHBEPCUTETOB
npuknaaseix Hayk EC (B I'epmanuu, JIutse, [Tonbme, CnoBakuw, [lIBeiinapun).

3aKIIIOYUTEIBHBIM 3TAllOM TIpoIlecca TOATOTOBKM HWHXKEHEPHBIX KaJpPOB SIBIISETCS
BBINOJIHEHUE TUINIOMHBIX MPOEKTOB (paboT). B HacTynuBIMi nepruox M3MEHeHHs y4eOHbIX
IUTAHOB U COKpallleHusl cpokoB oOyueHus: pazpadotan cranaapt BI'TY «lIpoektsl (paboTh)
JUIIOMHBIE», KOTOPBIH YYHUTBHIBAE€T TEHACHLMHU PA3BUTHS OTPAcid M 3aJadyd MOJTOTOBKU
uHxeHepoB. C BBeJIEHUEM 3TOT0 CTaHJapTa MOSABATCS Oojiee OJIaronpusTHBIE YCIOBUS IS
aJlanTaluyd TEMAaTUKU U COZEp)KaHUs BBITYCKHBIX paboT K 3ampocaM HoTpeOHuTesei KaJapos,
NEPUOIMIECKN AKTYaJTU3UPYEeMbIM TEXHUYECKHX HOPMATHUBHO-TIPaBOBHIX akToB (Poccum,
Benapycu n ayrentnunsix EC) ¢ yuetom cnennduku BelmycKkaromux kademp.
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B ycrnoBusix mporpecca nHOOpPMAIMOHHBIX TEXHOJIOTHH U CPEIICTB KOMMYHHUKAITUN BCE
0oJiee aKTyaJbHBIM IMPEICTABIISACTCS YAyUIlIEeHHEe B3aUMOCBSI3H, IIPEEMCTBEHHOCTH KYPCOBOTO
U JMIJIOMHOIO IPOEKTUPOBAHMs, Koolepauuu Kadeap W OpraHuM3aunui, BKIOYas
MEXTOCYJapCTBEHHYI0 B IIPOLIECCE IMOJArOTOBKM creuuanuctoB. Ha cTpaHunax calToB
Kadeap MOXKHO IPUBOAUTH IIPEUIaraéMyt0 TEMATUKY BBITYCKHBIX Pa0OT B LEJAX MOTY4EHUS
3aKa3a Ha MX BBIIIOJHEHHE OT MOTpeOHUTENeH KaapoB.

HemanoBaxken yder 3apyOeXHOTO OIbITa COKPALCHHBIX CPOKOB 0OyueHwus,
OTIpeNIeJICHUs] TEMAaTUKH, COJACPKaHUS W KOHKPETHU3alUWU 3aJaHUi BBIIYCKHBIX paloT,
n30aBJISAACH OT IAOJOHHOCTH M TACCUBHOT'O NPUBEIEHHS MaTepuala U3 y4eOHbIX TUCIUILIMH.
AKTyaJqbHO YCTAaHOBJICHME KOHTAKTOB C TMOTPEOUTENIMU HMHXKEHEPHBIX KaJIpoB MpHU
OIpEe/IeIEHNU TEMATUKH BBITYCKHBIX pabOT U B IIEPUOJ], IPEIIECTBYIOUUI X BBIIOIHEHUIO.

B ynuBepcurterax pspa crpan (I'epmanmm, Ilompmie, IlIBeinapum) mnpakTHKyeTCs
npuriamenue paboropateneil [uid  yCTAHOBJIEHHMS KOHTAKTOB € OOy4arolUMHUCS U
00CYX/IeHUSI TeM COTpPYJHHUYECTBA. TemMaThKa BBITYCKHBIX paboT OakaiaaBpOB U MarucTpoB
SIBJISICTCSI KOHKPETHOM M MPUKIAJHON, MEHEe CTaHAAPTHON M MOBTOPSIOIICHCS, YeM OOBIYHO
IpakTUKyeMas y Hac. B mnopsake npuMepa MOXXHO TPUBECTH BBIOOPKY U3 TEMaTUKHU
BBIITYCKHBIX pa0OT B OJTHOM U3 YHUBEPCUTETOB NPUKIAIHbIX HayK DPI:

1. McnibITanust COTOBOTO CJI0SI AOIIATO-KJIEEHBIX MATEPUAIOB U3 MHOT'OCJIOMHOTO IIIIOHA.

2. BHenpenue Merona HUcCIbITaHUs KOHCTpYKUMH 1o cra”gapram DIN EN ¢ yuerom
TEXHUYECKUX U SKOHOMHUUYECKHX ITOKa3aTenen.

3. OnTumu3aiys BIOopa 000py10BaHUs JIMHUKM COOPKH KyXOHHON MeOenu.

4. Pazpabotka npoekra rpomssoctea medemu B 3D CAD c unterpanuerd ERP u CAM.

5. Crarnueckuii aHaM3 PpaA3IMUHBIX KPEHEXHbIX KOHIENIMHA OKOH C BBICOKUMH
M30JIMPYIOLIIMMU CBOMCTBAMH.

6. AHanu3 MHTErpaluy TEXHOJIOTUU «COCHA 3a00JI0Hb» B OKOHHBIX OJIOKAaX.

7. OueHka NpOTUBOB3JIOMHBIX IBEPHBIX CUCTEM C Io3uLuil MexaTponuku 1o DIN EN.

8. Pazpabotka mporpammsl st pacyera Ud-mokasatenst CTpOMTEIbHbIX H3/CIHIA.

9. OnTuMu3aIys Mporecca M3roTOBJICHNST MEKKOMHATHOM JIBEPH C €€ TIPOU3BOIAUTEIIEM.

10. UccnenoBanust KOHCTPYKIMU U PhIHKA JIEPEBSHHBIX MaHEIeH CO CKIIEHKON JTaMeleH.

11. Vicnonb30BaHMeE ChIpbsi TOPHBIX JIECOB B SKOJIOTMYECKOM JIEPEBSIHHOM JIOMOCTPOEHHH.

B 3apyOexHbIX yHHMBEpCHTETaX MPUKIAAHBIX HAyK YacTO MOXHO 3HAKOMHUTBCS C
AQHOHCAMH 3alIUTHI BRITYCKHBIX padoT.

KonTakTbl oOyuarommuxcst ¢ paboTonaTeNs MU MPAKTUKYIOTCS Ha CTEHJaX Y4eOHBIX
3aBeICHUH B paMKax MEXIyHAapOJHBIX OTPACIIEBBIX BBICTABOK. TeXHHUYECKOe obecrieueHue
nabopatopHbix 3aHsatuil 1 HUP, ocymectBiasiemoe mpu ydacTuu mnorpeOuTeneil Kaapos,
BIIEYATIISICT (CM. PUCYHOK).

[Ipumeps 06opynoBaHus yueOHBIX TabopaTopuit
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He mMoxer He OECIIOKOWTH TO, YTO y HAC COBPEMEHHOE O0OpyAOBaHHE M MPUOOPHI B
HEOO0XOIMMOW HOMEHKJIATYype YacTO OTCYTCTBYIOT B YUEOHBIX 3aBEEHUSX M Ha MeCTax
MIPAKTHK, a 3TO 3aTPYAHSAET MOATOTOBKY CIIEIIUAIHNCTOB.

BhImycKk TEXHOIOTHYECKOTO W TPAHCIIOPTHOTO 000OpYyIOBaHUs JJIS 1€peBOOOPAOOTKH B
crpanax CHI' cokpatmncs (B Poccuiickoit ®enepanmu He3HauuTeleH, B Pecmybiuke
benapyce (PB) ero Her), 4TO BBI3BIBAET CHIXKEHUE CIIPOCA HA MEXAHUKOB (B HEKOTOPBIX BY3axX
P® ux Bemyck mnpekpamen). O6 3Tom MoxHO Obuto ycubimarh Ha Dopyme «JlecHoe
MaruHocTpoeHue B Poccuny, Acconnaruu «JIpesmamn (r. Mocksa, 22.10.18 r.).

KonuuectBO BYy30B 1O TOJITOTOBKE CHEMATUCTOB JepeBooOpaboTku B PO
pacuMpuiIcs, a KOHTHHICHT OOYYalOMIMXCSl BO MHOTHX M3 HHMX COKpAaTWJICS, M KadecTBO
oOydeHuss OCTaBiseT JKejlaTh Jy4mero (00 OSTOM TOBOPWJIM HHOCTPAHIBl  Ha
JleconpompbinuienHoM popyme B Cankr-IlerepOypre). CTyneHTs 3204HOTO 00y4YeH

3a0YHUKHM 3a4acTyl0 HE€ HMMEIOT OTHOLUEHUS K OTpaciv, HE HHTEPECYIOTCS €H, 4TO
COIIPOBOKJAETCS CHUCTEMOH 3aKa3HBIX INPOEKTOB (paHee ObUIO TpeboBaHME pPaOOTHI MO
cnenuanbHocT). OTpagHo, YTO B mocieaHee BpeMsi PO BBOAUT Mepbl O MPOTUBOCTOSIHUIO
atomy [2].

K HemocraTkaM MOATOTOBKM CIEAYeT OTHECTH OTCYTCTBHE aJaNnTaludd y4eOHOro
mpouecca K akTyalu3MpyeMbIM HAllUM W ayTEHTUYHBIM 3apyOeXHBIM CTaHAapTaM;
U3IUIIHANA 00BbeM OIOpPOKpaTHYECKOM JTOKYMEHTAallMd, OTBJIEKAIOLIeH MpernogaBaTeneii oT
OCHOBHBIX TMPO(ECCHOHAIBHBIX el; 3aTpyAHEHAa BO3MOXXHOCTh MPOBENEHHUS NPAKTUKUA WU
CTQXXUPOBOK IperojaBaTeieil Ha MepeoBbIX NPEANPUATUSIX; MO3JHUE CPOKHU OINPEACICHUS
TEM JUIUIOMHBIX IIPOEKTOB; CHM)KEHHE B3aUMOJCIHCTBUS C POJCTBEHHBIMH YYEOHBIMU
3aBeneHusIMU (KoH(pepeHun, yrenue jaekiuii, HUP). Hamu BeIMyCKHUKHM 4acTO HE 3HAIOT
MEXYHapOJAHOIO HHXEHEPHOIO0 AaHIVIMMCKOro sI3blKa, YTO TpeOyeTcss B  YCIOBUSAX
KOoIepaluy, MpeodiaaHus HWMIOPTHOTO OOOPYIOBaHMS, WHCTPYMEHTa, MaTepHaloB,
KOMIUIEKTYIOLINX U3ICIHH, TPOSKTHON TOKYMEHTALUU U TPOrPAMMHOTO 00eCieueHMs.

HHTepecHbIM SBISETCS 3HAKOMCTBO € MPEABBIOOPHBIME MTPOrpaMMaMi PEKTOPOB BY30B
P®, nanpumep, B OAHOI M3 HUX Ha3BaHBI MPOOJIEMBI: HEJTOCTATOYHO BBICOKAs 3apaboTHas
mjiaTa IpernojaBareyiedl U COTPYAHHMKOB; 3aTPYAHEHO TPYAOYCTPOMCTBO BBITYCKHUKOB IIPH
TOM, YTO TMPEANPUATUS HCIBITHIBAIOT KaJgpOBbIM AEPUIUT; OTCYTCTBYET MOPTPET
CrelManucTa, KOTopblil Oyzner akryaneH yepe3 5—10 set; HU3KM MpoxoJHON Oal U ypOBEHb
a0UTYpUEHTOB TpHU TIOCTYIUICHUHM B YHUBEpPCUTET; HHU3kHe mokazatenun HUP; mmoxas
B3aUMOCBSI3b C NPEANPHUATUAMHU; (UHAHCOBAasS M JeMorpaduueckas CHUTyalusi B CTpaHe;
ri106anu3anys YJKOHOMUKH, HTHPOPMAIIMOHHOTO MPOCTPAHCTBA U TPYJIOBOTO PBIHKA, YTO JAET
BO3MO)XHOCTb MHOTO€ IIOJIy4UTh TOTOBBIM B YCIOBUSX COKpAlllEHHs IOJArOTOBKHU
WH)KEHEPHBIX KaJIpoB; IpeolbsiafiaHue mpenojaBaresnell 0e3 MpOU3BOJACTBEHHOTO OIIBITA;
CHI)KEHHE MOTHBALMU K IOJYYEHHUIO BBICHIETO OOpa3oBaHUs C 3aTpaTOd HECKOJBKHUX JIET
XKHU3HHU 0€3 10X0/10B KaK K CPEACTBY 3aHATh JOCTOHHOE MECTO Ha PhIHKE TPYy/a.

CrpaternyeckumMu LeNIMHM NpOTpaMMbl Ha3BaHbl: COXPAaHEHHWE U OOecreyeHue
BBICOKOTO KayecTBa 0Opa30BaTENIbHBIX YCJIYT; MOBBIIIEHHE WMMHUJPKA YHUBEPCUTETa U
KOHKYPEHTOCIIOCOOHOCTh €r0  BBIITYCKHUKOB; OO€CIeuYeHHue YCTOWYMBOM B3aHMMOCBS3U
YHHUBEpCHUTETa ¢ OM3HECOM M JAPYIMMHU HAay4HO-HCCIIEOBAaTENbCKUMHU U 00pa3oBaTeIbHBIMU
yupexaeHusimu; obecriedenne 100 % TpyaoycTpoiicTBa BBITYCKHUKOB C COKpAalllEHUEM
nepuoja MX aJanTalid Ha IPOU3BOJACTBE;, CO3/aHUE CHUCTEMbl BHEIPEHUS HOBEHIINX
TEXHOJIOTMII M HAy4yHBIX HCCIEIOBAHUN Ha MPEANPUATHUAX OTPACId C BO3MOKHOCTBIO HX
UCTIOJBb30BaHUSI B 00pa3oBaTEIbHON JIEATENBHOCTH; pa3BUTHE TPHUKIATHBIX HAYYHBIX
UCCIIEIOBAaHMM; TMOJIy4eHHE JOCTylna K MEepeloBOMY HAyYHO-IIPAKTUYECKOMY OIBITY
(CTOKUPOBKH) M JOTIOJHUTEIBHBIM BO3MOKHOCTSIM 110 uHaHcupoBanuto HUP [2].
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[Ipouecc 00ydyeHHs JODKEH BKIIOYATh I[OJIyUEHHWE TEOPETUYECKUX 3HAHUM,
NPaKTUYECKOT0 OIbITa Ha pabounx mecTtax (c nprucBoeHueM pas3psanoB) U TP Ha BRITyCKHBIX
Kypcax (BO3MOXHO, C IEPEBOJOM Ha 3a04UHOE 00YUYEHHE U CBOOOIHOE MOCEIIEHUE 3aHATU )
¥ C BBIIYCKOM CITICIIHAITUCTa, KOTOPBIA BlIaIeeT KOMIUIEKCOM HEOOXOUMBIX 3HaHUI, HABBIKOB
1 KOMIIETECHIIWN.

B Corosnom rocynapctBe bemapycu u  Poccum  HeoOXOAMMO CTPEMHTHCS K
COTJIACOBaHUIO 00Opa30BaTENbHBIX CTAHIAAPTOB, HA3BAHUIO CHEIHMATBHOCTEW W HAIpaBlICHUI
MOJATOTOBKH CIIEIUATUCTOB; K pa3pabOTKe eIUHBIX OTPacieBBIX CTAaHAAPTOB (IpUMEp —
ctpanbl EC); o0mux TpeOoBaHUN K IUCCEpTALUsSM U COJEP)KAaHUIO MACHOPTOB HAYYHBIX
CHEUHATBHOCTEH; K BBITYCKY YUeOHOU JINTEpaTyphl, €AUHON JUIsi 00enX CTyneHend o0ydeHus
(B8 P® Obur HayaT BBIMYCK YYCOHHMKOB JUId OaKajJaBpOB M ObUIM IMEPBOHAYAIHLHO 3a0BITHI
MarucTpaHThl); OOECINEYEeHUI0 MECT MPOW3BOJACTBEHHBIX IPAKTHK HAa  IEPEJOBBIX
npeanpustusix PO u Pb; oOMeH mpemomgaBarensMu AJis YTCHHUS JICKIMH U TIPOXOXKICHUS
CTa)KMPOBOK; BO3POXKACHUIO OTPACIEBBIX HAYYHO-HCCIIEA0BATENbCKUX LIEHTPOB, HHCTUTYTOB
1 nabopaTopuii (Tak Kak o4t Bce orpacieBbie HU B PO nukBuauposansl, a B Pb ux u He
OBLI0, OCTAIKMCH TOJBKO MOAYAC IJI0OX0 OCHaIIeHHbIe yHuBepcuTeTckue HNUJT).

Mup ceroaHs HaxXOOUTCA Ha MOpPOTe HOBOTO 3KOHOMHYECKOIO YKIana, KOTOPBIiA
HasbiBaloT «Muayctpus 4.0». Peub uzper o nudpoBu3aly 3KOHOMHMKH, KOTOpas JOJKHA
KapJAMHAIFHO U3MEHUTh MHUP BOKPYT Hac. M, Kak cka3an oJlMH U3BECTHBIA OW3HECMEH, Koraa
CKOPOCTh M3MEHEHUH BHYTPU KOMIIAHUU (HAIpUMEp, YHUBEPCUTET) CTAHOBUTCS MEHBIIIE
CKOPOCTH BHEUIHUX HM3MEHEHUIl B IPOMBIIUICHHOCTH, KOHEI] TaKkoil OpraHu3aluyd He 3a
ropamu [3].

AKTyanuzanusi 3aJad4 MpPaKTHYECKON MOJITOTOBKU CIIELUAINCTOB B COBPEMEHHBIX
YCIOBUSIX aKTUBHO M IPOJIYKTHUBHO oOcyxnanace Ha Popyme ITE B oOpazoBanum (28—
30 oxTs16ps 2018 r., r. MuHck), a Takxke Ha 1-it MHTK «Munckue Hayunsie uyrenus» (BI'TY,
r. Munck, 13-14 nexabps 2018 r.), mpoBenennoii B BI'TY Bo B3aumozeiicTBuu ¢
«PoccoTpynHUYECTBOY.

[TonBoast UTOrHU, MOKHO CKa3aTh, YTO HauOOJee aKTyaJlbHbIM Ha CErOAHSIIHUNA JECHb
ABIISIETCS TOATOTOBKAa MHXKEHEPHBIX KaJgpoB K MPAKTUYECKOW JesTenbHOCTH. B 23Toit
CUTyalluu, Ha Hall B3TJs, Hanbosee 3(PQPEeKTUBHBIM CIOcOOOM sBisieTcsl Oosiee aKTUBHAs
paboTa yHUBEPCUTETOB C MPEANPHUATUIMHU-3aKa3YUKaMHU KaJPOB C BO3MOXHOCTBIO CO3JIaHMS
y4eOHO-TIPON3BOJICTBEHHBIX KIaCTEPOB.

CrnenyeTr OTMETUTB, UTO B CHUCTEME MOATOTOBKH cnenuanuctos Poccuiickoit denepannn
u PecnyOonuku benapych HaOnoAar0OTCsl CYIIECTBEHHBIE OTIWYMS, CPEAU KOTOPBIX
OCHOBHBIMH SIBJIIFOTCSI HECOTJIACOBAaHHOCTh 00pa30BaTENbHBIX M OTPACIEBBIX CTaHJApPTOB,
pasinyHble TpeOOBaHUS K JUCCEpPTAlUsAM M COAEPKAHUIO TACIMOPTOB  HAayYHBIX
cnenuanbHoCTed U Ap. PemieHune mocTaBiaeHHbIX 3ajjad MO3BOJUT CAENAaTh HIar K CO3/1aHHUIO
€IMHOM cucteMbl 0Opa3oBaHusi COIO3HOIO TOCYAapCTBA.
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