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IMPOU3BOJICTBO COBCTBEHHOM PHEPI'NH —
PAIIMOHAJBHBIN ITYTH MOBBIIIIEHUS
DOOEKTUBHOCTHU NPEINPUSATHI JIIIK

A.b./leBuH, B.C.CyxaHoB - [0NOBHOI Hay4HbI LLEHTP NEeCONPOMBILLIEHHOTO KOMIMIEKCa Mo TEXHONOr UM

1 SHepretTuke

3arparhl Ha 3NEKTPUUYECKYIO U Terio-
BYIO SHEPIHIO COCTABIISAIOT B CTPYKTY-
pe ce6ecTOMMOCTH MPOLYKLMU Npe.r-
PUATHH JIECOMPOMBILIEHHOTO KOMII-
nekca (JITIK) Pocecuu no 25% u ycry-
NalT TOJNBLKO 3aTpaTaM Ha ChIpbé. B
CBSI3M C MOCTOSIHHBIM, @ B IOCJIEIHH1E
roJbl MHTEHCUBHBIM pPOCTOM LIeH Ha
9HEPropecypchl CIeAyeT 0XKUIATh YBe-
JIMYEHHUs KaK CaMHX 3aTpar Ha Mpuoo-
pEeTEeHHE JHEPropecypcoB, TaK U UX A0-
JIM B CyMMapHBIX U3epiKKaX MpOHU3BO-
AcTBa. B ycnoBusix Heu3OexkHOro
npubavkeHUss BHYTPEHHUX LIEH Ha
9HEPropecypchl K MMPOBBIM MHOTHE
NPEANpPUATUS TBITAIOTCS 3aMEHUTh
npuobperaembie 9HEPropecypchl
COOCTBEHHBIM JPEBECHBIM TOTIIMBOM —
NPEUMYILECTBEHHO OTXOIAaMH OCHOB-
Horo npousBoactea. K coxanenuo,
IPH 9TOM O0OBIYHO HE MPUHUMAETCS BO
BHMMaHHE TaKoOil OrpOMHBIM pecypc
JAPEBECHOr0 TOMJIMBA, KaK [pOBsiHAs
apesecuna. CoBpeMEHHass CTpyKTypa
NeCHbIX HacaxaeHud B Poccuu, oco-
OeHHoO B e¢ EBponeiickoii yacTu, Tako-
Ba, YTO KaXJI0€ TPEThE IEPEBO MOXKET
OBITb MCIOJIb30BAHO TOJIBKO B KAUECTBE
JpOB.

BenuunHbl ce6eCTOMMOCTH e0BOM
M JIPOBAHON JpeBECHHbl MPAKTUYECKH
OAMHAKOBbI. IlpeanpusiTusaM mnpuxo-
JUTCS MPOJaBaTh APOBA MO LEHaM, KO-
TOpbIE BTpOE U Oojiee MeHbLIE UX ce-
OecTouMOCTH, ¥ BO3MEIIATh COOTBET-
CTBYIOIIME YOBITKH MyTEM 3aBbILIEHUS
LIEH Ha MTUJI0OBOYHHUK U IPYTHUE JEJIOBbIE
copTvMeHThl. YacTo seco3arotoBuTe-
11 OpocaloT ApOBSHbIE NEPeBbs Ha Jie-
COCeKe, yXyauas yClIoBUsl IJIsi BO300-
HOBJICHHS JIECa U IKOJIOTHUECKYIO CH-
TyaLHMIO B LIEJIOM.

Beixon M3 CHOXHUBLIErocs TMOJIOKE-
HMS HaM BUJMTCS B OpraHU3aLlM LIK-
pokomacTabHOro NpoOU3BOACTBA Terl-
JIOBOH M 3/IEKTPUUYECKOM SHEPTUU C UC-
T0JIb30BAHUEM JPOB, IPEBECHBIX OTXO-
JIOB OCHOBHOTO MPOM3BOJCTBA K BOOO-
e BCEH HEKAYeCTBEHHOM JPEBECHHBI.
Hcnone3ys Bech pecypc ApeBECHOrO

TOIUIMBA HAa MapoOTypOMHHBIX Terio-
BBIX 3JIEKTPOCTAHLMAX, MPEANPUATHS
CMOTYT HE TOJIbKO MOJHOCTBIO obecre-
4uTh ce0i COOCTBEHHOM TEmIoBOM M
JJIEKTPUYECKON 3HEpruei, Ho U BO
MHOTHX Cly4asX MNpPOU3BOAMTH HEKT-
PO3HEPIrHI0 KaK TOBApPHYK MPOIYK-
1MI0, ropasfo Gosee JMKBUAHYIO U
Jierye TpaHCIIOPTUPYEMYIO K MOoTpedu-
TEJI0, YEM JIPOBa.

PocT neH Ha moKymHble dHEprope-
CYpCBI 3aCTaBlIAET NpeaAnpuiTus domee
TMOJIHO MCIIOJIB30BaTh APEBECHHY B Ka-
yecTBe TorukBa. K coxasnenuro, rnoka
peub UAET 00 ycTaHOBKaX Masoi enu-
HUYHOW MOILHOCTH, IMIaBHBIM 00pa3oM
0 BOJOTPEHHBIX U — pexe — MapoBBIX
KOT/JaX MPOM3BOACTBEHHO-OTONHUTEb-
HBIX KOTENbHBIX. B Mupe xke nelcTBy-
IOT COTHHM TEIUIOAIEKTPOLEHTpane
(T2I1) Ha pacTUTENBLHOM TOIUIMBE
MOLIHOCTBIO OT mosnedt MBT mo 550
MBT. B 10 e Bpems B Poccuu 3a noc-
nennue 50 €T Takue 3MeKTPOCTaHIIMK
1o Mepe ux Gu3nuyeckoro M3Hoca 3aK-
pbIBANM M MPEANPUATUA MEPEXOTUIN
Ha CHab)XeHHe 3JIEKTPOIHEPrUeH OT ro-
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CyIapCTBEHHBIX 3JIeKTpoceTell. B Hac-
TOslLEE BpeMs JIEHCTBYIOT BCEro Hec-
kombko TOLI Ha ApeBeCHOM TOMIKBE U
cTposTcs 2—3 HoBble. PazBuTHe B cTpa-
He koMruiekca TOLI, ucrnons3yromux
JPEBECHOE TOIUIMBO, TOPMO3UTCH Mpe-
UMYIIECTBEHHO H3-32 OTCYTCTBHUS Y
NpeanpUsATANR TOCTaTOYHBIX CPENCTB
JUISl MHBECTUPOBAaHHMA 3TOH chepbl u
BO3MOXXHOCTH IOJY4€HHs OTHOCH-
TEJBHO JEIEBBIX JONTOCPOUHBIX Kpe-
OUTOB. BaKHBIM TOpMO3sIUMM (akTo-
pOM ABJISETCH U HEZOCTAaTOYHOE 0CO3-
HaHWEe COOCTBEHHUKAMHM M PYKOBOI-
creoM mnpeanpuatui JIIIK skoHomu-
4ECKOH Les1ecooOpasHOCTH U yxe HMe-
IOIIMXCA  BO3MOXKHOCTEH co3maHus
GOBLION 3HEPreTUKH, UCTIOb3YIOIIEH
JPEBECHOE TOIUIUBO.

C 1998 r. T'HII JITIK TD no 3aka3am
NPEANPUATHH U KOHTpakTy ¢ MHuHM-
pomHayku P® — npu momgmepxkke co
CTOPOHBI pyKOBoAcTBa Poccuiicko-
IIBEACKOH MpOrpaMMbl MO pPa3BUTHIO
6uosnepretuku B CeBepo-3amagHom
pernone Poccum — Besér paboTHl Mo
OLEHKE 3KOHOMMUYECKOH 3(deKTun-
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Puc. 1. MpuHUUNUanbHbie CXeMbl TENIOBbIX 3NEKTPOCTaHLMIA:

4~ ¢ TypbuHOW KOHAEHCALUMOHHOM ( TK); 6 — ¢ TypbUHOM NPOTUBOAABNEHWS, T.e. TYPOUHOM C
KoHAeHcaTopoM-6oiinepom ( 7K6); 8 — ¢ TypbuHow ¢ perynnpyembiM otéopom ( 7PO); /1K - na-
poBOI KOTEN; PK — peayKUWOHHBIN knanaH; 3/ — anekTporeHepatop; K — koHaeHcartop; C/1(5)
— ceTeBol noporpesaTtens (boiinep); OK — oxnaautens on,u.éHcaTa; [TH - nuTaTenbHbIn Hacoc



HocTH npombiiieHHslx TOLL Ha ape-
BECHOM TOIUIMBE U pazpabaTbiBaeT s
HHMX Takoe 00opynoBaHue, KOTOPOE Mo-
Ka He BBIMYCKAETCH OTEYECTBEHHBIMH
3aBOJAMH: TOTIOYHBIE YCTPOMCTBA OpHU-
TMHAJIbHOM KOHCTPYKLMH, MPOU3BOL-
CTBEHHBbIC JIMHUM H MEXaHW3UpOBaH-
Hble cKJaabl Torumea. OcHOBHOE 000-
py/lOBaHHE: KOT/IbI, TypOOreHepaTopHl,
JyTbEBbIE MALIUHbI U Jp. — CepUiHO
Boinyckarorcs OAO "Kanyxckuit Typ-
OunHbIH 3aBo" 1 OAO "buiickanepro-
mam".

B 3aBMCHMOCTH OT MOLIHOCTH M Xa-
paKkTepucTHK rnotpeduTesneil Ha Mpo-
MBILIJIEHHBIX TEIJIOBBIX 3JEKTPOCTaH-
uusax (TOC) npennpustuit JIIK moryT
OBITb YCTAHOBIIEHbI TypOOreHepaTopsbl
moiHocTbio oT 0,6 10 6,0 MBT: ¢ Typ-
OMHAMM KOHIEHCALMOHHBIMH, MPOTH-
BOJABJICHHUS U C PEryaupyeMbIM 0TOO-
poM mapa. [IpMHUMNMANBHBIE CXEMBI
TOC nokazansl Ha puc. 1. KoHneHca-
[MOHHBIE TypOuHBI (puc. 1, a) mpen-
Ha3HaYeHbI TOJBKO [UIs IPUBO/IA JJIEKT-
poreHeparopa — TeXHHYECKoe obecre-
YeHHe BO3MOXHOCTH oTOOpa napa ass
TEMJoBOr0 MOTPEONEHUSI OTCYTCTBYET.
IMpyu HanM4YuU Takux mnorpedurenei
OHM JIOJDKHBI 00ecrednBaThcsi mapom
HETMOCPEACTBEHHO OT KOTIIOB TOLL vnu
OT/ENbHOW TIPOU3BOJCTBEHHO-OTOMNHU-
TenbHOM KoTenbHOM. Ha TOC ¢ Typbu-
Hamu rnpotuBonasieHus (puc. 1, 6)
BeChb Map rocje TypOWH HampasiseTcs
TeruoBeiM norpedurensm (takue TOC
HazpiBatoTcs TOILI), yTo HauboJiee BbI-
FOJIHO C TOYKM 3PEHUS UCII0Jb30BAHMUA
TEIOThl cropanus toruiuBa. Ho B
ITOM cilydae 4epe3 TypOUHY MOXHO
MPOMYCTUTh TOJIBKO BIIOJHE OIpese-
JIEHHBIN pacxoy mapa — He OoJibLIe U HE
MeHble. Pa3HOBUIHOCTBIO TypOUH
MPOTUBOJABIIEHHUS ABIAIOTCS TYPOUHBI
¢ KoHJieHcaTopaMu-6oiinepamMu. B Hux
nap Ha BbIXJIONE TypOUHBI UMEET JaB-
JIEHHe, JI0CTaTOYHOE Ul Harpesa BO-
JIbl, OTBOJSLIEH TEIIOTY OT KOHAEHCH-
pytomerocs napa, 10 90°C u ucnons-
30BaHUs €€ B KauecTBE CETEBOM.

TypOuHBI ¢ peryaupyemMbiM 0T60poM
(puc. 1, 6) no3BoONAOT 3a0MpaTh HEKO-
TOPYIO JOJIIO pacxosa napa U3 MpoToy-
HOW yacTH TypOUHBI NPU AABICHUH U B
KOJIM4YeCTBE, HEOOXOMMMBIX TEIIOBBIM
noTpebuTeNsIM, @ OCTaBIIEMYCs Tapy —
paclMpUThCA 10 AABIEHHA B KOHIEH-
carope 0,004-0,006 MITa u npoussec-
TH MaKCHMalbHO BO3MOXHYIO paboTy
(takue TOC raxke HazpiBatoTes TOLI).
B 2T0ii cxeMe BeJMUMHbI JIEKTpHUEC-
kot (N) u rteruoBoit (Q) MOIIHOCTH
MOXHO H3MEHATh HE3aBUCHMO B LLIUPO-
kux npenenax. Takas TOL| Haubornee

NPEIOYTUTEIbHA I TPOMBIILIIEHHO-
ro MpeanpusiTUs ¢ pa3HOOOpa3HBIMH
norpebutensMu, paboTaroMUMHU 10
pa3IMYHBIM CyTOYHBIM U FOZIOBBIM Ipa-
(ukam.

CornocTaBuM BEJIMYMHBI [0Ka3aTe-
neit SKoHOMHYeCKoi 3hdeKTHBHOCTH
tunuyHeIX TOLL Ha ApeBeCHOM TOIIU-
Be. CornacHo HawuM pacyéram ajs
OHOTO U3 mpeanpusaThii B ToMCKoMH
00J1. CyMMapHble 3aTpathl Ha COOpYyxKe-
Hue TOL ¢ nByMs TypboreHepatopamu
C KOHJeHcaTtopaMu-0oitnepamu
TT-0,6/0,4-K1,3 eauHHYHON MOIII-
HocTeio 0,6 MBT 1 Tpems napoBBIMU
kotiamu JIKBp-10-13-225 exuHuuHOM
Maponpou3BOAUTEIbHOCTBIO 10 T/u 1
BCEM HEOOXOAMMBIM BCIIOMOIaTeib-
HbIM 000pynoBaHueM cocTaBsoT 70,7
MIH.py6. [lpu BenuumHE TrOAOBOIO
06béMa roTpediieHus ApeBECHOTro TOM-
nuBa, paBHo# 47 Teic.uim?, TOLL 3a
rop BbipaboTaet 6250 kBTu anekTpos-
Hepruu U 50 Thic.I'kan TemnyioBoi 3Hep-
ruu. [1pu uene Tormusa 220 py6./mi.m3
rOJIOBbI€ IKCIUTyaTallMOHHBIE 3aTpaThl
cocrasaT 21,6 MIH.py6.; NpH 3TOM ce-
6eCTOMMOCTh DIEKTPOIHEpruu Oyner
0,66 py6./kBT4, a TerosHepruu — 349
py6./T'kan.

CyMMmapHble 3atpaTbl Ha COOpYy»Xe-
Hue st Toro ke npennpustus TOLL
3JieKTpuUYeckoil MomHocTeio 4,0 MBT
¢ oxHoit Typbunoii [1-4-3,5/0,5 ¢ pery-
JMpYeMbIM 0TOOPOM M YETBIPbMS KOT-
namu JIKBp-10-39-440 cocrassat 104
MJIH.py6. Tlpu BenM4YMHE TOJOBOTO
o0b&Ma noTpedIeHns TOMIMBA, PaBHOM
117 Teic.rul.M?, ¥ HEN3MEHHOM BEJINYH-
He BbIPabOTKM TemnoBoit aHepruu (50
Teic.['kan), onpenenéHHONR yCIOBUAMHU
NpeANnpUsATHs, TOA0BOH 00BEM BhIpa-
GOTKM  3JEKTPOIHEPTHH  COCTABUT
33600 ThIC.KBT-4, YTO NMpeBLIIIAET MOT-
peOHOCTH NpeanpusTUs U IM03BONAET
NpoJaBaTh U3MHUILKK BHEIIHUM MOTpe-
6utensam. [010BbIE dKCIITyaTaLlMOHHBIE
3aTpaTel cocTaBiAT 43,9 MiaH.py0.; npu
3TOM ceDecTOMMOCTh 3JIEKTPOIHEPTHH
oyner 0,88 py6./xkBTu, a TemosHep-
ruu — 289 py6./T'kai.

CornocTaBUTENbHBIH aHaIU3 pe3ylib-
TaTroB pacy€Ta 10 ABYM IMPUBEIEHHBIM
THIaM, UK BapUaHTaM KOMIUIEKTalUH
T3L] moka3sIBaeT, YTO MPH BTOPOM Ba-
puaHTe BenuuuMHa oTHoweHus Q/N
3HAYUTENBHO MEHbILE (T.€. JErKo Cre-
JlaTh BbIBOJ 00 OTHOCHUTENILHOM Hemor-
py3ke TOIL| TeroBbIM MOTPeOIEHH-
em). CrenoBaTenbHO, Halo BBIABUTH
3aBUCHMOCTb IOKa3aTejeld 3KOHOMH-
yeckoii adpdexkruBHocT TILL oT LEHBI
ToruiMBa ¥ oTHoweHus: Q/N.

Pacué&tel BbinosiHeHs! Ui TOL] yera-

HOBJICHHOHM  9JIEKTPHYECKOH  MolI-
HocTbiO 4,0 MBT, ucnone3syouieit ape-
BECHOE TOTMIMBO BIAXKHOCTBIO CBEXKEC-
pybnenHoit apeBecuHbl (WP=55%).
Huzwas reniora cropaHus TaKoTO
ToruBa coctabnsgetr 7000 kJ[x/kr.
[TpunsiTo, 4t0o TypOOycTaHOBKa pado-
taeT 8000 u B rox ¢ obecneyeHreM Ho-
MHMHAJIBLHON 3JIEKTPUYECKOH MOLIHOC-
TH. CUUTANH, YTO B TEYEHHE HTOTO Bpe-
MEHH TerIoBas Harpy3ka MoCTOsSHHa U
B pa3zjIMYHbIX BapHaHTax pacuéra u3-
MeHsi1ach OT 0 (KOHeHCAUMOHHBIN pe-
xuM) 10 15,7 MBT (MakcuMasbHO BO3-
MOXHBIH OTOOp MNpH HOMHHAIbHOH
JIEKTPUUECKON MOUIHOCTH — 25 T/4).

Bce pacuérbl BBINOJIIHEHBI 1 TPEX
3HaueHuit uensl Tormea: 100, 175 u
250 py6./m.m?. Ha pasHbix npeanpus-
THUSIX LIEHBI TOMUIMBA MOTYT CyLLECTBEH-
HO paznuyatbes Mexay coboif. [lepe-
BoOOpabarkiBatOIUe NPEANpUATHA, HE
MPOBOJSILIME 3arOTOBKY IPEBECHHBI
UCMOJNB3YIOLIME B KayecTBe TOIUIMBA
TOJIBKO KOPY M OTXOZbl COOCTBEHHOIO
MpPOU3BOJCTBA, BIIPaBE OTHECTHU CTOM-
MOCTb OTXOJIOB Ha LIEHY pealu3yeMou
npoayKUMu. [t Takux NpeanpusTuii
ce0ecTOMMOCTh TOIUIMBA OTpeJesser-
Csl TONBKO 3aTpaTaMH Ha BHYTPU3aBO-
JICKYIO TPaHCHOPTHPOBKY U XpaHEHHE.
Jns npeanpusaTUid, NpoBOAALIMX 3aro-
TOBKY JpEBECHHbI, Ce0ecTOMMOCTb
TOMNJIMBA U3 IPOBSIHON JPEBECHHBI COC-
taiser Gonee 300 py6./mum®, a ce-
6ecTOMMOCTb CMELIAHHOIO TOIMJIMBA
(M3 cMEeCH OTHOCHMTENbHO JEIIEBOH
IIEeMbl U3 OTXO/IOB, OMMIIOK U Hosnee 10-
poroii LIEenbl U3 IPOBAHBIX NEPEBbEB
WK XJIBICTOB) MOXET kojebaTbcs — B
3aBUCUMOCTH OT COOTHOLIEHHMsS COC-
TaBigOWKUX — B npenenax or 100 go
250 py6./m.m>.

CyMMapHble 3aTpaTbl Ha COOpYyKe-
Hue TOL] ycTaHOBNEGHHOM 3/eKTpUyec-
KOM MOILIHOCTbIO 4,0 MBT
(104 man.py6.) ckIanbIBarOTCS U3 3aT-
par Ha KOTelpHOe o00opyaoBaHuE
(36,4 wmnH.py6.), TypOOycTaHOBKY
(43,4 wMaH.py6.), 3manue TOL
(11,2 MaH.py6.), cknan TOMIMBA
(3,5 mnH.py6.), mpoekTHbie padoTbl
(9,5 mnH.py6.).

BennyuHel OOLIMX TOMOBBIX. 3aTpar
Ha BbIpabOTKY TerjoBOM M DIEKTPU-
4eCcKoit 3Hepruu (paccuuTaHHbIe C y4é-
TOM 3aTpar Ha TOIUIUBO, HEOOXOAUMOC-
TH OCYILECTBIICHUS aMOPTH3alHOHHBIX
OTYHCJIEHH, BBIIUIATHI 3apIlIaThl Mep-
COHaJly M peMOHTa 000py10BaHusl, 3aT-
par Ha BOAY M 0OIIeCTaHIMOHHBIX 3aT-
par) obpasyroT auanasoH ot 24,7 1o
55,0 mitH.py6. lonis 3aTpaT Ha TOTUIMBO
B 0OIIMX pacxonax u3MeHsercs ot 1/3
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Puc. 2. Fpaduku 3aBucumocTu cebec-
TOMMOCTU 3NEeKTPO3HEeprumn, Bbipaba-
ThiBaemoi TAL, oT oTHOWEHUSR Q/N —
npu pasfiUyHbIX 3HAYEHUSIX LeHbl Ton-
nuea (py6./m3):

7-100; 2-175; 3- 250

(KOH/IEHCALMOHHBIH PEXKUM, LIeHa TOM-
nuBa paHa 100 py6./mi.m?) 10 2/3 (pe-
UM MAKCHMAJILHOTO pacxojia rapa us3
orOopa, LieHa TOIMJIWBA paBHA 250
py6./m.m?).

Pasnenenue o01Iero pacxoaa TOmiu-
Ba Ha BBIPabOTKY TEMJIOBOM M 3JIEKTPH-
yecKoil HHEpriu U MPONopLHUOHAIBHO®
pasjesnieHne oOLIMX 3aTpar Ha BbIpa-
BOTKYy TEIIOBOH M 3IEKTPUUECKOM
SHEPruy BBIMOJIHEHO MO TaK Ha3blBae-
MoMmy "¢usnueckomy" meroay. I1o ato-
My METOZY PacXojl TOMMBa Ha BbIpA-
GOTKy TEIIOBO} dHEPTUH OMpeesier-
s KaK pacxojl TOMJIMBa, HEOOXOAMMbIH
JUIS BLIPAOOTKH TEIUIOTHI PH pas3iesb-
HOM €& TpOW3BOACTBE, a Pa3sHOCTb
Mexay OOIMM pacXoloM TOIMIWBA U
pacxo[OM ero Ha BEIPaOOTKY TErIOTHI
OTHOCHTCS Ha BBIPAOOTKY 3JIEKTPO3-
nepruu. B crpanax EC npuMensioTcs
"9KOHOMHYECKHe" MEeTOIbl: yCTaHaB-
JIMBAIOT BENMUYMHY Tapuda Ha SHEPTHIO
OZIHOTO W3 BUJIOB M MO HEW ompenejs-
10T BEJIMUMHY BBIPYUKH OT TIPOJAAKH
9TON IHEPrHH, a pa3HOCTb MEXIY ro-
JIOBBIMU 3aTpaTraMi M 3TOH BBIPYYKO#
OTHOCAT Ha MPOU3BOJACTBO JIHEPrUU
JPYroro BUJA U 10 HEH ONpenenstoT e€
cebecroumocts. BBenenne B Poccuu
"9KOHOMHYECKOro" MeTona ornpenene-
HUs ceOGeCTOMMOCTH BbIpabaThiBaeMbIX
TOLI Teno- 1 3NeKTPOIHEPruH Tpedy-
eT M3MEHEHHS 3aKOHOAATENbCTBA H,
BUIMMO, POM30iIET He ckopo. Io Ha-
IIMM pacuéraM, pesylbTaTbl KOTOPBIX
npuBeJIeHbl Ha puc. 2, ce0eCTONMOCTD
3]1€KTPOIHEPruH OKa3anach B AManaso-
He ot 0,49 py0./kBT4 (MakcUuMasbHbIA
pacxon napa u3 oT6opa, LeHa TOMINBa
papaa 100 py6./mam?) mo 1,17
py6./kBT-4  (KOHJIEHCALMOHHBIH pe-
KUM, 1leHa TomauBa paBHa 250
py6./min.m?).

TakuM 00pa3oM, BBIABIEHO CHMXKeE-
Hue ce0ecTOMMOCTH TEIJIOBOW U
5IEKTPUUYECKON SHEPTUM C YBEIHUCHH-
em orHoweHus Q/N U onpeneneHsl pe-

anbHblE BEJHYMHBI CeDECTOMMOCTH
TEIUIO- U JJIEKTPOIHEPTHH, MO3BOJISIO-
e oueHuTh 3 dekrrHocTs TOLL Ha
JIPEBECHOM TOTLIMBE.

JleficTBYIOLLMI B HACTOsIIEE BpEMS
ypoBeHb Tapuda Ha 3JIEKTPOIHEPrUIo
cocrapnger okojio 1 pyb./kBru (0e3
HJC). Mo HamuM pacuéram, yxe npu
BeauuuHe oTHowmenus Q/N, paBHO#M
1,0, TDLI Ha 1peBeCHOM TOIJIMBE KOH-
KYPEHTOCIOCOOHBI MPHU COBPEMEHHbBIX
ypoBHsX LieH Ha Hero B Poccuu. [lpu
yBenuueHun otHowenusa Q/N ceGecro-
MMOCTB 3JIEKTPO3HCPIUH CHUXKAETCS U
MOKET COCTABUTb TpU OMpeeIEHHBIX
YCJIOBUSIX MOJIOBUHY JEHCTBYIOIIErO
Tapuda.

CebecTOMMOCTh TEMIOBOM 3HEPTHH
TaK/Ke YMEHBIIAETCs C YBEJIMYCHHEM
otHowenus Q/N. E€ pacu€THbie Beu-
UMHbI, IPEACTABIEHHbIE Ha PUC. 3, COC-
TaBNAIOT AuanasoH or 167 py6./I'kan
(Q/N = 4,0, uena Toruiea pasta 100
py6./m.m?) mo 331 py6./mam® (Q/N =
1,0, wena TomiumBa paBHa 250
py6./min.m?). [Ipu cpennem s Poccun
na uions 2004 r. yposHe Tapuda npo-
W3BOAMTEN Ha TEIIOBYIO 3HEPTHIo,
paBHOM 294 py06./I'kan, Npou3BOACTBO
TeruioTel Ha TOL[ ¢ ucnosb30BaHUEM
JpPEBECHOTO TOIUIMBA BIIOJIHE KOHKY-
PEHTOCMOCOOHO.
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Puc. 3. I'paduku 3asucumocTtu cedec-
TOUMOCTM TEMNOBOI 3HEepruu, Beipaba-
reiBaemoit TAL, or otHoweHus Q/N —
NpU PasnUYHbIX 3HAYEHUAX LeHbl Tom-
nuBa (py6./m3):

7-100; 2-175; 3- 250

BenuuuHa oOTHOWweHUs cebecTou-
MOCTell JNEeKTPHYECKOH M TEerIoBOH
sHepruu 00yCIOBJEHa TEPMOIUHAMMU-
4ecKH, TaK YTO NMpU MPUHATBIX 3Haue-
HUAX MapameTpoB mapa mepen TypOu-
HOM U B 0TO6OpE OHa COCTABIAET MpUb-
JU3UTENBHO 3,8 — MpH T000H BEIHYH-
He Q/N.

Cpok OKynaeMocTH 00béMa MHBEC-
THPOBAHUSA, CTPOrO rOBOPS, OMpPENe-
eTcs OTHOIIEHHEM 3Toro 00bEMa K
NpUpOCTy TPUOBIIK TPEANPUATHSA-
pnagenbua TOLL. B Hamwmx pacuérax
CpPOK OKYMaeMOCTH ONpeleNiéH Kak OT-
HouleHue 00bEMa MHBECTHPOBAaHUS K

roJ0BOM 3KOHOMHH OT 3aMEHBI MOKYTI-
KM OJHepruu €& BbIpadOTKOW Ha
cobcTBeHHoi TDLI. BeanunHa 3KOHO-
MHH B (hHHAHCAX HA OILIATY 3JIEKTPO3-
HEPrUH OMpesielieHa Mo pasHOCTH MEX-
1y CpeaHUM Tapu(poM Ha MOKYMHYIO
5JIEKTPO3HEPTHI0, MPHHATHIM PaBHBIM
1 py6./kBry, u cebecTOMMOCTbIO
37EKTPOIHEPTHH NPHU € BhIpaboTKe Ha
coberBennoi TALL. DkoHomus B du-
HAaHCaX Ha OIJaTy TEIUIOBOH 3HEepruu
omnpeleseHa Mo pasHOCTH Mex1y ce-
6eCTOMMOCTBIO TEIJIOBOM 3SHEPTHH,
BbIpabarbiBaeMoil Ha COOCTBEHHOMN KO-
TeJIbHOM, U Cce0EeCTOMMOCTBIO Tero-
BOM 5HEpPruM, BbIpabaTbIBAEMOW Ha
THLI. CebecTOMMOCTb TEIUIOBOM 3HEP-
TUH, MOJTy4aeMO# OT KOTEILHOM, onpe-
JieJieHa MyTEM BBIMOJHEHUS Crielab-
HOTO pacyéra Juis KOTelbHoii, obecre-
yyBaloLled pacxo rnapa, paBHbIM Mak-
CUMAJILHOMY pacXofly mapa u3 ordopa
TypOuHbl — 25 T/4. OHa COCTaBACT
npu uene toruea 100, 175 u 250
py6./mn.m* cootBetcTBeHHO 277, 347 1
418 py6./I'kan. Cnesyer OTMETHTb: 1a-
K€ MPY MajblX 3HAYEHUSX OTHOLICHMUS
Q/N cebecToMMOCTb TEIMIOBOW 3HEp-
ruu, BeipabareiBaeMoii Ha TOLL, Huxe,
YyeM TEMJIOTHI, MOJy4yaeMOn OT KOTEJIb-
HOM, — MPH OIMHAKOBBIX 3HAYEHHUSX Le-
Hbl TomMBa. Kak XOpouO BHAHO Ha
rpadukax (puc. 4), npueMIIEMbIi CPOK
OKYIaeMOCTH KaluTajJ0BIOKEHHH MO-
keT ObITh HOCTHIHYT TPH ONpeiei€H-
HOIl KOMOMHALMK LIEHbl TOMJIMBA U OT-
notenns Q/N. [pu uene toruisa 100
py6./mi.m® 3aTparthl Ha CO3JaHHEe KOH-
neHcauroHHoi TOLL MOryT OKyNUTbCA
3a 14 net, a npu ueHe 250 py6./mn.m’
takas TDLl yositouna. TTpu Q/N = 4,0
CPOKHM OKYTIaeMOCTH COCTaBJIAIOT MpH
BBLIOpAHHBIX LIEHAX TOIUIMBA COOTBET-
cTBeHHO 3,8; 4,5 1 5,4 roxa (410 0O4YEHb
XOpowio s 00beKTa, pacCuMTaHHOro
Ha OKcrulyarauuio B TedyeHue 30-50
net). JIast KaXJI0ro KOHKpETHOro 3Ha-
YyeHUs LEeHbl TOIUIMBA MOXHO Orpejie-

_______

- _zJ’o o S 4.0
Puc. 4. N'papuku 3aBUCUMOCTU CpPOKa
okynaemocTtu T3L mowHocThio 4,0
MBT oT oTHOoweHus Q/N — npu pas3nuu-
HbIX 3Ha4YeHMAX LUeHbl Toniuea
(py6./m°):

7-100; 2-"175; 3- 250



JUTh 3HaueHue otHoweHus Q/N, npu
KOTOPOM CPOK OKYIaeMOCTH HE MPEBbI-
CHUT BEJIMYMHbI, YIOBJIETBOPSIOLIEH HH-
BecTopa.

Pe3ynbraThl BBINONHEHHBIX pacu&ToB
IO3BOJIIIOT YTBEPXKIaTh, YTO YKe Ha
CTalMM  TMPOEKTHPOBAHMUA  HOBOIO
MPEeNNpPUATHS  WIH  PEKOHCTPYKIIMH
JEUCTBYIOLIEro npobieMbl 3HEpro-
obecrieueHus clelyeT pellarb B Tec-
HOM yBsI3Ke C BBIOOPOM MPOU3BOIMMOIA
MPOAYKUMU U TexHonmorui. [Ipu mpa-
BHJILHOM BBIOOpE TEXHOJOTHYECKHX
MpPOILIECCOB, CONMAaCOBaHUU pecypca
NIPEBECHOTO TOIUIMBA C MOTPEOHOCTS-
MU B TEIUIOBOM U JIEKTPUYECKON 3HEP-
TUM — MOXKHO TMOMTYYUTh KyMYJSTHB-
HBI, WM MOBBIIIEHHBIA YKOHOMHYEC-
Kuii 2 dext. B HeoOxoaumbIX ciyyasx
s yBenudeHus otHoweHus Q/N cre-
ayeT o0sf3aTeslbHO OpPraHWU30BLIBAThH
KOMMYHaIIbHOE MOTpedIeHHe TEeTIOTH,
e¢ norpediieHue TEMIMUAMU U APy~
MU 00BEKTaMH B COOTBETCTBUH C MECT-
HBIMH YCIIOBUSIMH.

Kak cnenyer u3 nznoxeHHoro, ag-
(eKTUBHOCTB MPOM3BOJICTBA SHEPTHH C
MCMOJb30BaHHEM JPEBECHOTO TOIMJIMBA
OMpe/eNnseTcst He TOJIBKO MapamMeTpamMu
TOC, HO M BO3MOXHOCTAMM pauuo-
HaJIbHOTO MCIOJIb30BaHUS TEIIOBOH U
SJEKTPUUECKOH SHEpruu B ONTHUMAJIb-
HBIX ~ COOTHOLIEHMAX. BripaboTka
COOCTBEHHOI 3JHEPruu CTUMYJIHPYET
rybokyw (T.e. Gosnee HayKOEMKYIO)
nepepabOTKy IpPEBECHHBI, a CleJoBa-
TeNIbHO, NMPOM3BOJACTBO OoJiee LIEHHOH
JUIs motpedutens u noromy doiee 10-
pOToii NPOAYKLKH, JENAET MPOLYKIHIO
6osee KOHKYpEHTOCNOCOOHOM, 4YTO
emé 6osnee nopbimaet 3GpHEeKTHBHOCTD
MPOM3BOJICTBA.

AHanu3 UMEILIKUXCS JaHHBIX TOKa-
3bIBACT, YTO MpPOILIE BCEro OpraHu30-
BaTh MPOU3BOJCTBO TEIIOBOM M JJIEKT-
PUYECKOI SHEPTHU C MCIOJIB30BaHUEM
cOOCTBEHHBIX TOMIMBHBIX PECYPCOB Ha
nepeBooOpabaTeIBAOMINX MPEANpUs-
TUsix. C yy€Tom TOro, 4To 10JIs 3aTpar
Ha TOIIMBO, KaK y>Ke 0TME4anoch, COC-
taBisier ot 1/3 1o 2/3 obmux pacxonos
Ha TEIJIOBYIO W JJIEKTPUUECKYIO dHEep-
rUI0, HU3KHE LIeHBI COOCTBEHHBIX Ape-
BECHBIX OTXO/I0B JepeBooOpabareiBa-
IOILMX MPEANPUATHI Je1al0T IPOU3BO-
JICTBO Hepruu Honee 3G PeKTUBHBIM H
CHHXKAIOT CPOK OKYMAaeMOCTH COOTBET-
CTBYIOLIMX KalUTaJbHbIX 3aTpar. DTo-

My CIOCOOCTBYET U BOZMOXXHOCTh HaH-
Gosiee paLMOHANBHOIO HUCIIOJIb30BAHUS
KaK TEIUIOBOH, TaK W 3JIEKTPHUUECKOMH

SHEpruu: aepeBooOpabaTeiBaroLIne
NpeAnpUATHS 00BIYHO ABJISIOTCS SHEp-
roéMkuMH. CyIIECTBEHHO BIUseT Ha
3(pPEKTUBHOCTL MpeasaraeMblXx Mep
HaJu4YKue TPOU3BOACTB, PabOTAIOIINX
KPYTIIOCYTOUYHO MO CKOJb3sLIEMY Ipa-
buKy (CylIHIBHBIX KaMep, IPEBECHOTI-
JIUTHBIX MPOU3BOJACTB U AP.).

Emeé Oonee akTyaneH, HO u Goiee
CIIO)KEH TMEepeBOll Ha COOCTBEHHBIE HC-
TOUHUKU SHEPruH JecO3aroTOBUTEb-
HBIX TpeanpusaTui. IMeHHO Ha Jjeco-
3arOTOBUTE/bHBIX MPEANPUATHAX, pa-
60TalOIKUX, KaK IPaBUJIO, B NEpecTOi-
HBIX JIPEBOCTOSX, 0OpasyeTcs yObITOY-
Has U1 HUX NPOAYKUHs — aposa. On-
HAaKo ce0ecTOMMOCTb APOB-COPTHMEH-
TOB, U3 KOTOPBIX B HACTOfLIEEe Bpems
MIPOU3BOUTCS TOTUIMBHAS IenNa, pas-
Ha ce0eCTOMMOCTH JIeJIOBON JpeBecH-
HBI (TPyLOEMKOCTh paboT OMHAKOBA),
a cJIef0BaTeNIbHO, Ce0eCTOMMOCTD TOII-
JUBHOW 1Ienbl, MPOU3BOJAUMON U3
JPOB-COPTUMEHTOB, BBIIIE, YEM JEJI0-
BOM apeBecHHBI. [l OCBOEHHs 3TOTO
pecypca Cblpbsi B KaieCTBE TOIJIMBA
Lesaecoobpa3sHo HMCIosb30BaTh paspa-
60TaHHYI0 HAMH SKOHOMHYHYIO TEXHO-
JIOTHIO NMPOMU3BOACTBA TOIUIMBHOM Iue-
bl U3 JPOBAHOM ApeBecHHEl. B cooT-
BETCTBUU C ITOM TEXHOJIOTHEl 3aBeso-
MO IpOBSIHBIE JIEPEBbSl HAI0 OTCOPTH-
POBBIBATh B NIPOLIECCE JECO3ArOTOBOK U
HarpasjATh Ha CrEeUUalu3uMpOBaAHHYIO
JIMHUIO [UIst riepepaboTku B wweny. [Ipu
niepexoie Ha U3roTOBJIEHUE TOTTUBHON
LBl U3 JIPOBAHBIX IE€PEBbEB OTHAA-
10T Takhe TPYIOEMKHE ONeparuy, Kak
o0pe3ka cyubeB, pacKpsKEBKa, COPTHU-
poBKa, wrabeséBka COpTUMEHTOB. [Tpu
[POM3BOJACTBE TOMJIMBHOM LIenbl U3
JPOBSIHBIX JIePEBbEB TPYHLOEMKOCTb
MOYTH B 2 pasa HIXKe, YeM IPU BhIpa-
6oTke €€ W3 IpoB-COPTUMEHTOB. DTO
MI03BOJIAET COKPAaTUTh YOBITKU. B Tex-
HOJIOTHUYECKOW JIMHUM HCIOJIb3YeTCs
o6opynoBaHue, BbITyCKaeMOE OTEYeCT-
BEHHbIMU 3aBozaMu. OHO MO3BOJIAET
niepepabarbiBaTh B ILIENy NepeBbs AHa-
MeTpoM B komite 10 80 cm. Tonkomep-
Has pOBsiHas JpeBecHHa repepadarsbl-
BaeTcs B Lueny rnaykamu. [Ipu nepepa-
60TKe NpOBSHLIX JEPEBLEB BMECTE C
KDOHOM KOI(D(PULMEHT HCTIOTb30BAHUSA
6uomaccel nepeBbeB Bellle Ha 8—10%.

“Meoennb. UHTEpPBEP”

VYerpanenue yOBITOYHOCTH MPOU3BOJ-
CTBa JIPOB MO3BOMISAET IMOBLICUTH 3(-
(EKTHUBHOCTb JIECO3arOTOBUTEILHOTO
npouecca npumepHo Ha 20%. Kpome
TOT0, UCTIOJIb30BAHHE IPOBSHOMN ApeBe-
CHHBI Ul BbIPAOOTKM SHEPruM M03BO-
JI€T TIpEBPaTUTh YOBITOUHYIO ApeBe-
CUHY B CaMmyl0 JIMKBUJIHYIO MpPOIyK-
LMI0 — HEPTHI0, Tapu(bl Ha KOTOPYIO
ceifuac B Poccuu pacryr onepexato-
[IMMH TeMITaMH.

Opranu3auus Ha J1ec0o3aroTOBUTElb-
HBIX TMPEANpPUATHAX MpPOM3BOJACTBA
SHEPTUH C UCMOJIb30BaHUEM COOCTBEH-
HBIX TOTUIMBHBIX PECYPCOB TOPMOZUTCS
U (HaKTOpOM OTCYTCTBHS Y OOJbILIMH-
CTBA U3 HUX JOCTATOYHO MOILHBIX MOT-
peburenelt TOH TENJIOBOW M 2JEKTPH-
4ecKkOoH 3Hepruu, koropas obpasyercs
npyu MaclITabHOM TEMJI0TEXHHYECKOM
MCII0JIb30BAHUM UMEIOLIMXCS PECYpPCOB
JIPOBSHON JIpEBECHUHbl M JPEBECHbIX
OTXOJI0B: repepaboTka JpeBeCUHbl B
OONBIIMHCTBE JIECIPOMX030B OTCYT-
CTBYET, I0Ma B MOCEIKaX UMEIOT Mey-
Hoe oToruieHue. [ToaTomy cTpouTens-
ctBo B Jecnpomxosax TOC pomxHO
OBITH COBMEIIEHO CO CTPOMTENLCTBOM
nepeBoobpabdaTelBarOIMX npou3-
BOJCTB — noTpedureneit suepruu. [Ipo-
IyKuus naepeBoobpaboTku, Bbipabo-
TaHHasg C MCIOJb30BAHHEM COOCTBEH-
HOM TEIUIOBOM U 3JI€KTPUYECKON HEp-
T'MH, 3HAUUTEJIbHO 00Jiee KOHKYpPEHTOC-
nocoOHa 1o CpaBHEHHIO C NPOLyKLUHMeH
nepeBoo6paboTKH, NPOU3BEIEHHON C
MCII0JIb30BAaHUEM MOKYITHON 3HEPTHH.

A camas BaxHas mnpobnema neci-
POMXO030B — OTCYTCTBHE Y OONbLIMH-
CTBa U3 HUX CPEJCTB Ul OCYILECTBIE-
HUSI TIPUBEIEHHBIX MeponpusaTHii (Ha-
la Jeco3aroTOBUTENbHAs MpPOMBILI-
JICHHOCTh B LiesIOM YObITOYHa). Peanu-
3aUus MpeularaeMblX HaMH B3auMOC-
BSI3aHHBIX MEp IO MEPEBOY Jieco3aro-
TOBUTEJIBHBIX MPEeINpUATHII Ha HC-
TMOJIb30BaHHE COOCTBEHHBIX SHEPrOHO-
CUTeNel U CO3[aHHI0 B HUX JIepeBO00-
pabarbIBalOIMX MPOU3BOACTB MO3BO-
JIUT PE3KO MOBBICUTH 3(PEKTUBHOCTD
ux paboTel. Bricokas d(dekTHBHOCTD
npejiaraeMblX MpoeKkToB obecrieyrBa-
€T BO3MOXHOCTb IOJTY4YEHHS KPEIUTOB
JUTS UX peau3aliuy.

ITpurnamwaem npeanpusatus JIIK k
corpynHudecTBy. KoHTaKkTHBIN Terne-
¢don (095) 916-05-99.
E-mail:gnclpkte@rol.ru.

19-22 okts0ps 2005 r., Poccus, r. bearopona
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MAIITUHBI 111 NEPEPABOTKH OTXO10B
MEJIKHUX U CPEJHUX
TEPEBOOBPABATBIBAIOIIIHUX [IPEIIPUATUN

A. 0. HukngopoB — KpacHOApCKWiA rOCYAAPCTBEHHbIM TEXHUYECKUA yHBepeuTeT

Ha kpynHbix aepeBooOpabaThlBaIOIHX
MPEANpPUATUHAX TPU  3HAYMTEIBHBIX
00BEMaxX MPOM3BOACTBA ECTh BO3MOX-
HOCTb pasJeNiATh NPEBECHBIC OTXObI
no ¢pakuusM U OPraHu3oBaTh B MPO-
MBIIJIEHHBIX MaciiTabax mojyyeHue
JIBII, JICII u mpyroit npoxyxuund. Ha
MENIKMX W CpPeIHUX TPEeAnpUsTHsIX
(paKUMOHHPOBATE OTXOJIbI OOBIMHO HE
MMEET CMbICIa, TaK Kak 0OBEMBI OTXO-
TIOB KaXJ0T0 BHIA HELOCTATOYHbBI LIS
CO3JIaHus CreLMaIM3UPOBaHHBIX MPO-
MBILLIEHHBIX JIMHUA. [ToaTOMy 006pasy-
JOILMeCs Ha TaKUX MPEANpPUITHIX pas-
HOBHIHbIE IPEBECHBIE OTXOJbI: 00pe3-
KM, KyCKHM, LIera, Kopa, CTPYXKKa,
OMU/IKHK — B OOJIBILIMHCTBE CIIy4aeB Jiu-
60 BBHIGpAcHIBAIOT Ha CBAlKy, MO0
CHKHTaIOT.

OJMH U3 palMOHAIBHBIX W AOCTYI-
HBIX CIIOCOOO0B yTHIM3ALMH MOI0OHBIX
OTXOJI0B — IPOU3BOJCTBO U3 HUX pa3-
JIMYHBIX J€PeBOOETOHOB, UJIK COOTBET-
CTBYIOUIMX JIPEBECHBIX KOMIO3HIMOH-
HBIX MaTepHaioB (KOMIMO3MTOB): ap6o-
nuta, pubponuta, CTpyXKKob6eTOHa (Le-
MEHTHO-CTPY)KEUHBIX TUIMT), OTHJIKO-
GeToHa, KOponuTa U Ap. (BAXKYLIMM B
Hux sBaserca uemeHt). Kpome Toro,

Puc. 1. PacyétHas cxema BYIM-6yHke-
pa:

1 — 6yHKep CO CMecChi0; 2 — NPYXWHHaa Noa-
Becka; 3— ynopsl; 4— ¢opma; 5 - subpatop,
obecneymBalolLnii KPYroBbie nepemeLleHns
6yHkepa

Ha TPAaKTHKE MCIONB3YIOT IPEBECHO-
MHHEpanbHbIe OETOHBI, COlepKaLLHE B
KauecTBE OCHOBBI HE TOJIBKO JpEBECH-
HY, HO W TIECOK, IPaBWii, a BMECTO Le-
MEHTa — Kakoe-TMOO MECTHOE BSDKY-
lee, HarpuMep M3BecTb. B creuuanu-
3MpOBaHHBIX J1a0OPaTOPUAX

UTEJbHbIE JETAIM U3 OTXOMOB JEPEBO-
obpaboTku. Besb Takue €Ty 10JK-
HBI OBITH 3HAYMTENILHO JICLIEB/IE aHa-
JOroB M3 TPAAUIMOHHBIX CTEHOBBIX
MarepuanoB (KMpruya, fneHoOeToHa,
Opyca u ap.): ce0ecTOMMOCTb TEepBBIX

MOKHO TIOJIyyaTh CTPOUTEIIb-
Hble JepeBOOETOHBI, COMEP-
Xalue Iemy, CTPYKKYy H
OMUJIKK B JIFOOBIX MpONopUu-
ax. OcHOBHag 3ajada TMpu
3TOM COCTOMUT B COONIONECHUH

TpeGoBaHUH COOTBETCTBYIO- 7III

mero ['OCTa (Hanpumep, a
['OCTa na apbonuT) B OTHO-
LIEHUW BEIUYMH IOKa3aTess
MOpPO30CTOMKOCTH, KO3 Pu-
LHMEHTa  BOJONONIOLICHHUS,
npejeia MPOYHOCTH M JpYy-
rux Iokasareleil kauectsa
marepuana. BenuuuHa mioT-
HOCTH MaTepualla MOXET H3-
MEHATLCS B IOCTaTOYHO LIK-
POKHMX Mpeseaax — 4To oTpa-
3UTCA TOJIbKO Ha TOJIIMHE
CTEHBI, CHESIAHHOM M3 ITOr0
Matepuana. 5
[IpuHuMaTh pemieHue 06
opraHusaluy [pOM3BOACTBA
U3eNUi U3 OTXOIOB JIEPEBO-
00paboTKH MOXKHO JIMLIb NPH
HaJMYuK pbIHKa cOBITA rOTO-
Boif mponykuuu. OCHOBHbIC
norpeGuTeNI TakoH MpoaykK-
LMY, IIaBHBIM 00paszoMm cTe-
HOBBIX KaMHel pa3Mepamu
188x190x390 MM, — CeJIbCKOE
CTPOUTENBCTBO (AKUIIMIHOE U
xo3saHcTBeHHOe) U cdepa co-
Opy’KEeHHs IPUTOPOIHBIX KOT-
Temkeit. B cBsi3u ¢ pakTuyec-
KOM NMKBHAALUMEH CUCTEMBI
roCyaapCTBEHHON IMJIaHOBOM B
MOCTABKH CTPOMTEIbHBIX [1€-
Tajnei ¢ ropoACKUX Mpeanpu-
ATUM CTPONMHILYCTPUH CEIlbC-
KUM CTPOMTENAM MOCIeIH1E

X N e = 3 - A .
HE0-} == T S |
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Puc. 2. Bupbl cmecuTenbHO-POPMOBOYHbIX Ma-
WUH ONna nepepaboTKM ApeBecHbiX OTXOAOB B
cTpouTesibHbIe U3fenua:

a - npsmotouHas: 7 — BYM-6yHkep; 2 - KoHBeWep; 3 -

Hadalau CaMH 3aKynaTh MaTe-  gopma; 6- yenHouHas: 7 —cMmecutens; 2- BYT-GyHkep;
puanel Ha 3aBOJiax. OHH HE  3- dopma; 4 - Tenexka; 8- konbuesas: /- BYM-6yHkep;
octaBAT O0e3 BHUMaHUs CTPO-  2- npuBof,; 3— TENexkun
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(cocTosmux u3 (akTuuecku Oecriat-
Horo cbipbs) Ha 30-40% meHblue.
HecTaOunbHBIH 36pHOBOM COCTaB
CMeEIIaHHBIX JPeBECHBIX OTXOJOB Mpe-
Jornpesenser HeoOXOAUMOCTh TOMCKa
YHUBEPCAJIBHOrO TEXHOJOTHYECKOr0
000pynOBaHUs JUIS MOJYYEHHUs U3 Ta-
KUX OTXOJOB JIepeBOOETOHHBIX H3Jie-
nui. TTocKONbKY B YCTOBHSX MajbIX U
CpeaHHX  aepeBooOpabaTbiBalOLMX
MPEANPUATHIT BBICOKONIPOU3BOAUTEb-
Hble LeXH 10 mnepepaboTKe OTXOAOB,
HanpuMep TUMOBBIE LIEXH JUI U3TOTOB-
neHus apOonMTOBBIX u3nenuit [1], 3a-
BEIOMO HEIKOHOMHUYHBI, TO TPEOYIOTCS
KOMITaKTHbIE arperaTbl, KOTOpbIE MOT-
711 Obl BIUCHIBATHCS B CYLIECTBYIOLLYIO
TEXHOJIOPMYECKYIO HHUTKY Mpearpus-
Tus. B Takux nepepabaTbIBaloMX Ma-
[IWHAX JIOJDKHO ObITh MakCHMalbHOE
coBMeleHde (GyHKUMH MpPUrOTOBIE-
Hust U (HOopMOBaHMs J1epeBOOETOHHOMN
cMecu. [IpuuéM BeIHYMHBI MapaMeT-
poB ()OPMOBOYHOrO OpraHa [OJIKHBI
U3MEHSTBCS B JOCTATOYHO LIMPOKHX
npeaenax B 3aBUCMMOCTU OT COCTaBa
cMecd. B npuHUMIE KakIbli KOMIO-
HEHT cMecH TpeOyeT CBOMX ONTHUMallb-
HBIX CMOCOOOB YKJIAJAKW W YIJIOTHE-
HHUS: KPYITHO3CPHUCTBIH — BHOpaLuu;
CpelHe3epHUCThIN — yaapa; Melkosep-
HUCTBIH — rpeccoBaHus. Bomnomenue
BCEX Ha3BaHHBIX CMOCOOOB B OJIHOM

YK 674.093.05-791.8

¢dbopMOBOUHOM arperate — ¢ obecrieye-
HUEM BO3MOXXHOCTHU M3MEHEHHS BEJIU-
YHH €ro rnapameTpoB (B MONb3Y TOro
WJIK MHOTO criocofa) — Morio Okl cro-
coOCTBOBaTh CO3JAHUIO TAKOW YHUBEP-
canbHOH ()OPMOBOYHOM MALUMHBI, KO-
Topas Tpebyercs ans nepepaboTKu
NPEBECHBIX OTXOJOB TEPEMEHHOTO
cocrasa.

B kaudecTBe yHHBEpCaabHO TMEpeHa-
JTaxxuBaeMoro pabodero opraHa npu-
MEHWIM BHUOpOyIapHONpecCcoBalbHBIN
(BYII) Oynkep. CMecs, 3arpyeHHas B
BYII-6yHkep, HaxoIUTCH noj
AeicTBueM clenyloumux (akTopos:
BBIHY)KJICHHBIX KonebaHuit OyHkepa,
0OyCIIOBJIIEHHBIX HaIU4YMEM BEpTH-
KaJbHO MOCTaBJIEHHOro BUOpaTopa,
00ecreunBarolero Kpyropule nepeMe-
meHus OyHkepa M (t); cOOCTBEHHBIX
xonebanuit Gynkepa F (t) ¢ ynapom 06
YIOpBl; MPECCYKOLUX BO3AEHCTBUM
F () HuxHeH KpOMKH, MOCTaBJICHHOM
nox yriom araku (puc. 1).

Ha 6aze BYII-6ynkepa B KpacHosipc-
koM ['TY paspaboran [2] napamerpu-
YECKHH PNl CMeCUTEeNbHO-(h)OPMOBOY-
HBIX MalnH (pUc. 2), pa3nuyarouxcs
M0 KOHCTPYKTHBHBIM IpU3HAKaM M
MPOM3BOJUTEIEHOCTH.

B 3aBucumoctu ot 06béma oOpaso-
BaHMs JPEBECHBIX OTXONOB U 0OBEMa
crpoca Ha JepeBOOETOHHBIE U3IETHs

MpeAnpUsTHE MOXET BbIOpaTh CMECH-
TeJIbHO-HOPMOBOYHYIO MALIMHY TOTO
MM MHOTO BHZA: MPAMOTOYHYIO (Mpo-
M3BOAUTENIBHOCTBIO 150 wT./4, 3HEp-
roémkocteio 4,0 kBTu), yenHOUHYIO
(200 wT./4, 6,8 kBTu) nubo koable-
Byto (250 wr. /4, 7,2 kBr4). D11t Ma-
IIUHBl MPOLUTH JKCIEPUMEHTAIBLHYIO
NPOBEPKY — HAaNpUMep, YeJTHOUYHas yC-
TaHOBKA YK€ B TeUEHHE psja JieT pa-
6oTaeT Ha MPOMBILIIEHHOM MpPEANpHsi-
tiu KpacHosipckoro kpast. CTOUMOCTD
yKa3aHHbIX MAIIUH OTHOCHTENILHO He-
BEJIMKa, TaK YTO MpPH TOJHOMN 3arpyske
JIMHAK OHHM OKynaroTcs 3a 5-6 Mec.
[logoOHas TEeXHMKA I03BOJIAET MOJI-
HOCTBIO YTHJIM3UPOBATh OTXOJbI MHO-
IHX MajblX W CpeIHHX JepeBoobpabda-
TBHIBAIOIMX MPEANPUATUIL — C yilyulle-
HUEM 3KOJIOrHYECKOro COCTOSHUS OK-
py>XaroLieid cpelbl U MoJyYeHUEM JI0-
MOJIHUTENIbHBIX J0XOI0B OT peau3a-
LMK TOBApHOM MPOAYKLUHMH U3 BTOPHY-
HOTO CBIPbA.
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PECYPCOCBEPET'AIOIIIAS TEXHOJIOTUA
COPTUPOBKMU BPiiBEH

A.A.SIHywkeBu4, C.B. llleTbKk0 — 5enopycckuii rocyfapCTBEHHbIA TEXHOOMMYECKUIA YHUBEPCUTET

TexHonorMyeckue MpoLEeccs nepepa-
OOTKM KpyIJIbIX JiIeCOMaTepHalioB Ha
JIECOMMJIBHBIX TpennpuaTuax bemo-
pyccuu pasHooOpa3Hbl, HO B UX OCHOBE
— MperMYILIEeCTBEHHO I'PyNIOBOi Cro-
co6 packposs OpEBeH Ha MHOTOIMIIb-
HOM 000pynOBaHUHU (JIECOMUIIBHBIX Pa-
Max, Kpy[JIONMHIBHBIX cTaHkax). Ha
MEJIKMX M CPEIHHUX NPEAPUATHAX pac-
IIMPSAETCS] IPUMEHEHHE OJHOMMIIbHBIX
KPYTJIOMUJIBHBIX M JIEHTOYHOMHMIIBHBIX
CTAHKOB JUISi MHJIMBHyalbHOTO pack-
pos nuioBOYHMKA. OJQHAKO TaKHX
MpeArnpuiATHA HEMHOIO — B OCHOBHOM
OHH paboTalOT C LIEHHBIMHM MOPOJAMH
JpeBeCHHbl MM BbIpabaThIBAIOT CIle-
LHaIbHBIE MTHIOMaTepHalbl.

Ha neconuibHbIX TPEaNpUITHAX
OCYLIECTBISIOT — B TOM WJIM HHOM BHU-
ne — copTupoBKy OpéseH. CopTHpOBKa
OpéBeH — mepBas M OCHOBOIIONArao-
uias orepauus B MPOU3BOJACTBE MHUJIO-
MaTepuasioB Ha MHOTOMUJIBEHOM 000py-
NOBaHUH. Y pesynprar e€ BBIIOJHEHUS
B 3HAYMTEIBHOM Mepe ompeenser 3¢-
(HEeKTHBHOCTb BCEro JIECOMUIIBHOIO
MpeAnpUsITUS.

O6piyHO OpEBHA COPTUPYIOT Ha
IPYINIbI YETHBIX IHAMETPOB: HA OJHUX
NPEANpPUATUAX — Ha KaXAbIH YETHBIN
MaMeTp, Ha ApYrUX — Ha /1Ba, TPH UIIU
Honee.

AHa3 5KOHOMUYECKHX IOKa3are-
et GONBIIMHCTBA JIECO3aBO/IOB, a TaK-

)K€ Pe3yNbTaToB HALUMX MCCIIE0BAHMH
MOKa3bIBAET, UTO COPTUPOBKA KPYIJIOTO
CBIpbSl B €& TernepeliHeM BHUJE HEOI-
paBaaHHa: B IEPBOM CITy4ae NPUXOIMT-
csl yBenu4MBaTh 00BEM 3amaca ChIphbs,
4TO BeAET K ''3aMOpaxkmBaHMKO" 000-
POTHBIX CPEACTB, a BO BTOPOM — CHH-
kaeTcs OOBEMHBIM BBIXOA MHJOMaTe-
puasoB. M3 9TOro BbITEKAET, 4TO HEOO-
XOOUMO OINTHUMHU3UPOBATH KOJIMYECTBO
COPTHPOBOYHBIX PYI ¥ UX FPAHHULIBL.
Wpes sta He HoBas [1]. Ho, umes B oc-
HAllEHWH COPTUPOBOYHOH JIMHUH
KOMIMBIOTEPU3UPOBAHHBIA  H3MEpH-
TeJIbHbII KOMIUIEKC, KOTOPBIN MO3BOJIS-
€T C BBICOKOM OCTOBEPHOCTELIO OIpe-
JIENATh W PErucTPUpOBATH I'€OMETPH-



OKOHOMMS Chbipbsi, MATEPUANIOB, 3HEPrOpPeCypPCoB

f .

4ecKMe MapaMmeTpbl KaxIoro OpeBHa
(mametp, koadpuumeHT cbera, LIHHY,
KPMBM3HY), MOXHO COBMECTHUTH BO
BpPEMEHU OMepaluy COPTUPOBKU Opé-
BEH W MJIaHWPOBAHUs UX PacKposi.

Hauboneiee yBennueHue o6bEMHO-
o BbIXO/Ja MUIOMaTepHaIoB obecreyu-
BACT BBEJIEHME B TEXHOJOIMUECKHI
MPOLIECC WX MOTYUEHHUS OlepaLuu cop-
THPOBKH MUJIOBOUHBIX OpEBEH MO Moc-
TaBaM. JlaHHas orepauus COCTOWT B
pa3buBke OpéBeH Ha oOmnpeneNéHHbIE
COPTHUPOBOYHBIE IPYIIbl — MOCEAYO-
as pacnuaoBka OpEBeH KaxKa0ii rpyn-
Mbl COOTBETCTBYIOLIMM MOCTABOM M
obecneyrBaeT MoyyeHHe MaKCHMallb-
HO BO3MOXHOTo 00BEMHOro BBIXOJA
crielr(pMKaLMOHHBIX MTHJIOMATepHaoB.
OcoOeHHOCTBIO ITOH ONepaluH SBJis-
eTcsl OTHeceHWe OpeBHa K TOM WIin
MHOM pasMEepHOMN rpyIre ¢ yY4ETOM ero
OCHOBHBIX [0Ka3aTejed (Iuamerpa,
JUIMHEL, Kod(duLmenTa coera, Kpupus-
HbI), KOTOPbIE 3HAYUTENIBHO BIMAIOT HA
BbIOOp CXEMbl pACIUIOBKH OpEBEH U
00BEMHBIH BBIXOJ MTHJIOMaTepuaios [2].

Onnako 4TOOBI OCYLIECTBISTH COp-
THPOBKY OpEBEH 110 MOCTaBaM C y4é-
TOM BEJMYMH MX Auamerpa, koddou-
uveHrta cbera W JUIMHBI, HEOOXOAUMO
UMETb COBEPUICHHYIO U3MEPUTENIbHYIO
CHCTEMY, MO3BOJISIOILYIO C BBICOKOM
CTEIEHBIO IOCTOBEPHOCTHU OMNpeNesTh
M perMcTpUpPOBATh pa3sMEpHbIE Xapak-
TEPUCTHUKH OpEBEH.

Jlna pemieHus 3TON 3amayd HaMu
paspaboran [3] aBTOMaTH3MPOBAHHBIN
M3MEPUTENILHBIH KOMIIJIEKC, KOTOPBIH
[O3BOJIAET CEYIOIMM 00pa3oM IMpo-
BOJMTH OIEPALHMIO MOATOTOBKH OpéBeH
K mepepaborke. Buauane ¢ yuérom
UMeroLeHcs crieunguKaliu Colpbs U
MUJIOMATEPUAIOB COCTABISAIOT ONTH-
MaJibHBIE CXEMbl PACIUIOBKH /IS BCe-
ro JMana3oHa BEeJIMYHH JAHaMeTpa Hc-
MOJIb3yeMbIX OpEBeH. 3aTeM MpOBOASAT
aHaj M3 JAHHBIX O BEJIMYMHAX OOBEM-
HOTO BBIXONA MUJIOMATEPHUANIOB, MOJY-
YEHHBIX M0 Pa3lMYHBIM CXEMaM pack-
post 6péBeH, mociie 4ero ONpeneNsroT
CHCTEMY IT0CTaBOB, KOTOpas obecredu-
BaeT HauOONbLIYyI0 CpeaHEB3BelleH-
HYIO BEJIMYMHY BbIXOAA CrieluduKaru-
OHHBIX MuIoMarepuanoB. CBeieHUs 0
[OCTaBaX 3aHOCAT B MaMATh KOMIIbIO-
Tepa, yNnpapJAIoero U3MepUTEIbHBIM
komruiekcoM. Mudopmanus o6 ouepen-
HOM OpeBHE, KOTOpOE MPOLIIO Yepe3
u3MepuTesib, 00pabaTbiBaeTCs onpeje-

JIEHHBIM 00pa3oM, B pe3ylbTate 4ero
Nojy4yaeTcs MareMaTHyeckas MOIElNb
OpeBHa. 3aTeM BBIMOJHAETCS BHPTY-
aJIbHBIN pacKpOU ATOM MOIEIH Mo Kax-
JIOMY M3 NIOCTABOB U OMpeaesnsercs —
MO HOMEPY MocTaBa, obecreynBarole-
ro MaKCHMaJlbHbIi OOBEMHBIN BBIXOJ
MUIOMATepHaIoB, — HOMEp JIECOHAKO-
IIUTEJIsl, B KOTOPbIH HEOOX0AMMO Hart-
paBuTh 3T0 OpeBHO. [Ipu 3TOM oTClie-
KMBAKOTCA OOBEMBI BUPTYalIbHO "BbI-
MWJIEHHBIX" IMJIOMAaTepUaoB Bcex ce-
YEHUH, a Npy HaMMuMK 0OpaTHOI CBs-
34 — ell€ U KOHTPOJIMPYETCS BBIMOJIHE-
HUE 3aKa30B 110 BCEM CEUYCHHUAM.

B ciyvyae nmocTaBKH XJIBICTOB MpoO-
LECC ONMTUMM3ALMK TPYINN OCTA8TCs
HEU3MEHHBIM. M3MepuTenbHbIil KOMII-
JIEKC YCTaHaBJIMBAIOT MEPel pacKpsKe-
BOYHOM ycraHoBkoi. MHbopmaums o
XJIbICTe 0OpabaThiBaeTCsi, MPOBOAMUTCS
MOJEJIMPOBAHUE OMEpalMU pacKpos
XJIBICTa Ha Op&BHA C Y4ETOM HEOOXO1H-
MOCTH 00ecredyeHHss MaKCUMalbHOro
BBIXOJA CleUU(PUKALMOHHBIX MHIOMa-
Tepuanos. [lanee nocie packpsKEBKU
OpeBHO aBTOMATHYECKH — IO CHUTHATY
KOMILIeKca — OyJIeT HalpaBiIeHO B HY K-
HBIN JIECOHAKOMUTEb [4].

Takas copTupoBka OpéBeH MO cxe-
MaM pacKpos UMEET psijl NPeUMYILeCTB
M0 CPaBHEHHMIO C WX TpPaAMLUMOHHOM
COPTHPOBKO MO JUaMeTpam:

— TOJIy4aeTcss MaKCUMalbHbIH 00b-
E€MHBIH BBIXOJ Ccrneuu(pUKaLHOHHBIX
MUJIOMAaTepHaloB,;

— YMEHbIIAETCA KOJUYECTBO COPTH-
POBOYHBIX Iy OPEBEH, UTO CHHKAET
TPYHO- U 3HEPro3arparbl NpPU COPTH-
pOBKe U packpoe [5];

— YMEHbLIAeTCst HeoOXOAMMBI orepa-
TUBHBIN 3arac ChIPbs, YTO yBEIHYMBAET
PEHTabENbHOCTD JIECOMHUIIBHOIO IPOU3-
BOJICTBA BCJIEICTBUE CHU)KEHHs 00bEMa
"3aMOpPOKEHHBIX" 0OOPOTHBIX CPEICTB;

— UCKJIFOYAETCsl OTPULIATEILHOE BJIH-
AHue "dejoBeueckoro" dgaxTtopa Ha
IPOLIECC COPTUPOBKH;

— OCYIIECTBJISAETCA KOHTPOJb Hal
BBITOJIHEHUEM 3aKa30B Ha M3rOTOBJIE-
HUE MHUIJIOMATEPUAOB MO0 BCEM IMO3M-
LUUAM CrieLUpUKALMU.

PaspaboTaHHas TEXHOJIOTHSI COPTH-
POBKM (B HEKOTOpBIX Cilydasx — eé
KOMIIOHEHTBI) BHEJIpeHa Ha psize 6eso-
PYCCKMX JIECONMUIbHBIX 3aBOJOB. [lpu
HE3HAYUTENBbHBIX KalUTaJbHBIX BJIO-
KEHUAX BEJMYMHA 3KOHOMMUYECKOro
s¢ekTa opraHu3aLKMK poLEecca cop-

TUPOBKM OpEBEH C MPUMEHEHHEM KOM-
MIOHEHTOB MH(QOPMALMOHHBIX TEXHO-
JIOTWH — 3HauuTenbHa. Hanpumep, s
J1ec03aBo/ia, CIOCOOHOr0 rnepepadarhbi-
Bath 3000 mM® KpyrbIx Jiecomarepua-
JIOB B MECHL U BBITYCKAIOLIEro Muio-
Marepuanel OrpaHMYeHHON creuupu-
KallMM, BHEIPEHUE TAKOH TEXHOJOTHU
[O3BOJIMJIO YBEIMUNTh BBIXOJI SKCIIOPT-
HOM MMIONpOayKUMH Ha 1%, CHU3UTH
TPYJAO- M JHEproszarparbl MpU COPTH-
poBke 10 40% (Gnaromapsi ymeHblie-
HMIO KOJIMYECTBA JIECOHAKOMUTEIEH) H,
KaK CJI€[ICTBHME, YBEIUUUTH peHTabelb-
HOCTb IPOU3BOACTBA 10 7%.

BriBoabl

BHeapenue npeanaraeMoit TeXHoOJ0-
'MW COPTMPOBKH M IUIAHMPOBAHMUSA
pacKkposi MUIOBOYHBIX OPEBEH — C Mpu-
MEHEHHEM COOTBETCTBYIOLIETO aBTO-
MaTH3UPOBAHHOIO U3MEPUTEIBHOIO

KOMILIIEKCa — oGycnosnnBaeT 3Ha4yu-

TeJIbHOE CHH)KEHHE pacxoia Chipbe-
BBIX, 3HEPro- M TPYIOBBIX PECYPCOB
npH nepepaboTKe KpyIIbIX jiecomare-
pHAJIOB Ha CHELU(PUKALMOHHYIO [H-
JIONPOAYKLMIO (MPH TOM ke 00BEMHOM
BBIXOJI€ [TMJIOMATepPHaJioB).
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Pexrakuus sypHaia nosapaBiasieT TPy’KeHHKOB JIECHOI0 KOMILIEKCA
¢ JIném paboTHHKOB Jieca — 18 ceHTAOps
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TEXHOJOTUI KAMEPHOMH CYIIIKH
MIMJIOMATEPHUAJIOB C YMEHBIIIEHHBIMH
DHEPIO3ATPATAMMU

A.l.TopoxoBCKkMH, kana. TexH. Hayk, E. E. lIMWKNHA — YpanbCkuii Hay4HO-MUCCNEeA0BaTENbCKUIA UHCTUTYT

nepepaboTku ApPEeBECUHbI

Cyuika JpeBecHHbl, B 4aCTHOCTH IH-
JIOMaTepUaloB, — MPONOJKUTENbHBINA U
BEChbMa 3HEpProéMkHit mpouecc. B 3a-
BUCHMOCTH OT MOpPOAbI IPEBECHUHBI,
TOJILMHBI [TMJIOMaTepraa, HauyaabHoH
M KOHEYHOH BIQXKHOCTH MPOLOJIKH-
TENbHOCTb CYLIKH COCTaBIISiET OT 2 JI0
30 cyT.

Bonpocel aHanuM3a Kak BEeJIMUYHH
9HEpro3arpar, Tak U UX CTPYKTYpbl SB-
JISIIOTCS TIPEAMETOM MHOTOYMCICHHBIX
uccnenosanuit [1-9]. Ilpu atom, kak
MpaBujIo, B paboTax MPUBOAATCSA PEKO-
MeHJaluu o0LIero xapakrepa 1o Cok-
paIleHHI0 pacxola TEeTJIOBOH SHEPTHH
(MOBBILIEHHWE TEePMETHYHOCTH Kamep,
COBEPIIEHCTBOBAHUE KOHCTPYKLIMHU OT-
paXIEeHWI U T.I.).

[Tocne o06oOmeHus uUMerOMKUXCH
JIAaHHBIX C YYETOM HAlllero MpoIluIoro
omneita [10] u coBpemeHHBIX TapudoB
Ha sHeproHocurenu [11] aBTOpamu
coctaBiieHa Tabi. 1, B KOTOpo# npuBe-
JIeHbl YCPEIHEHHbBIE [aHHbIE O CTPYK-
Type 3Heprosarpar Ha CyIUKy Mujoma-
TepHaioB B KaMepax Mepuoauyeckoro
NeHCTBHUS, @ TaKKe CTOMMOCTb 3aTpa-
ueHHOM sHepruu. OOorpeB ocyiuec-
TBISUIA TIApOM  WJIM Tropsiyeil BOJOM.
[TpuBOA BEHTHJISATOPOB — 3JEKTPUYEC-
kuit. Ilpu pacuére MCTOIB30BAIM Clle-
aytomue Tapudel Ha 3Hepruio: 360

py6./'kan — wHa TtennoByto; 1,25
py0./kBT-u — Ha anekrpuyeckyto. AHa-
JIU3 TaHHBIX 3TON TaONULBI MMOKa3bIBA-
eT clieflytollee:

1. CymmapHble 3aTpaThl HEPIUU Ha
cymiky 1 M nmunomarepuainioB cocras-
astoT okodio 1,8 I'JDx. IIpu sTom k...
CYLIMJIBHBIX Kamep

n=9,./2.9,

rae O, — 3aTpaThl DHEPTUM Ha HCra-
peHue Biaru M3 JpeBecH-
HbI;
ZQ — CyMMapHble 3aTpaTkl dHep-
THH.

BenuunHa K.M.A. KaMmep A7 CyLIKH
MUJIOMaTepuanoB Mo TpaauLMOHHOM
TEXHOJIOTUH COCTaBNIAET 0K0JIO 34%.

2. 3arpathl TEIUIOTHI HA Harpes Jpe-
BECHHBI (mmTabesns muIoMarepuanoB) U
caMoi  kaMmepsl  (Orpaxaaroumx
KOHCTPYKLMHA, BHYTpeHHEro obopyno-
BaHUs U JIp.), @ TaKXKe MOTEPH TEIUIOTHI
yepe3 OrpakiAeHHus AJs KaMepbl KOHK-
PETHOH KOHCTPYKLIMHU U ONpeIeTEHHBIX
YCIIOBUH CYIIKHM COCTaBISIOT TOUTH
23% cyMMapHBIX 3arpaT TeruloBOM
sHepruu. KoHeyHo, 23Ta BenMUYMHA
JIMLIb YCJIOBHO MOXET CUMTATBCS MOC-
TOSIHHOM: OHa 3aBUCHT OT BPEMEHH I'0-

Jla, pexumMa CylIKH, pasMepoB U Mopo-
JIbl TUJIOMATEpUaoB U JIp.

3. o 30% TemnsoBoi aHepruu Teps-
€TCs B MPOLIECCE M3-3a BO3LYX000MEHa
C OKpY2Karolle cpeaon.

4. Ilpu cymecTByIoLIeH TEXHONIOTHH
CYWIKM B KaMmepax MNepuoAHYecKoro
JeHCTBUS C LENbIO MOBbIeHHs "0e30-
nmacHOCTH" mporpesa mrTabens U KOH-
JULIMOHUPOBAHUS BBICYLIEHHBIX MHJIO-
MarepuasoR B [POCTPAHCTBO KaMepbl
MoAaéTcsl B I0CTATOYHO BBICOKOH CTe-
NeHU pacneliéHHas Boja. Mcmapsasce,
3Ta BOAA JOBOAMT OTHOCHTENIbHYIO
BI@XXHOCTh BO3ayxa (¢) 10 Tpedyemo-
ro ypoBHsi. EcTecTBeHHO, 4TO Ha ucrna-
peHue 3Toi Bonbl TpeOyeTcst Hemanas
sHeprus: 6onee 12% cymmapHoro pac-
XO/1a TEIJIOBOH SHEPruH.

5. 3arparbl 21eKTPUUYECKOH dHEprun
Ha paboTy NpUBOJA BEHTHJIATOPOB COC-
TaBAAOT B obumem OanaHce 0KOJO
16%, HO pu 3TOM €€ 10J1 B CTOMMOC-
TH B 2,7 pa3a 6onblue — 43,1%.

Takum 00pazom, paboTbl MO TEXHU-
4eCcKOMy 00€eCrnedyeHUuI0 CHUKEHUA
9Hepro3arpar Ha CYyLIKY JpEBECHHBI
(nuioMaTepuasnoB) OU€Hb AKTYaJIbHBL.
[Ipu nMpoBeNEHUHU B MOCIEAHHE OBl B
OAO "VYpanHHMII[IpeB" coorser-
CTBYIOILMX HCCJIEIO0BaHUII MOKa3aHo,
YTO peajibHO OLLYTUMO CHU3UTB CIIEMY-

Tabnuua 1
BenuuunHa cocTapisioniei Tensio- CTpyKkTypa cyMMapHbIX 3aTpar CroumocTh CrpykTypa
BOM MJIH 3JIEKTPUYECKON OHEPryuHx JHEPIuH, Yo cocmmmow.cﬁ CTOMMOCTH
CocrapJistomias 3aTpat YHEPTHH kJLK/Kr Hc- T Jhic/m?® BBICYIIIH- TEMJIOBOH TEMJIOBOH U DHEpro3aTpar, JHeprosa-
napsieMoi BAEMOro mMare- WITH 3JIEKTPH- JJIeKTpUYe- py6./m’ Tpar, %
BJIarH puaja YECKOH CKOM BMeECTE
TeroBoii Ha: 5
MCHAapeHHe BJIard U3 JIPEBECHHBI 2490 0,518 34,04 28,67 4439 19,4
HarpeB KaMephbl U JIPEBECUHBI 340 0,071 4,65 3,91 6,08 2.9
HarpeB Hapy’)KHOTO BO3/yXa 2261 0,470 30,90 26,03 40,28 17,6
HCIApEHUE YBIKHSIOIEH BOJIbI 898 0,187 12,27 10,34 16,03 7,0
MOTEPH YEPE3 OTPAKACHUS KaMEPhI 1327 0,276 18,14 15,28 23,65 10,2
Bcero temnoBoi 7316 1,522 100,00 84,23 130,43 56,9
DneKTpHYECKOH Ha:
[IPUBOJI BEHTHIISTOPA 1370 0,285 100,00 15,77 98,96 43,1
Bceero asekrpuyeckoi 1370 0,285 100,00 15,77 98,96 43,1
Bcero TemioBoi M 2IEKTPUYECKOH 8686 1,807 - 100,00 229,39 100,0
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OKOHOMMUS Cbipbsl, MaTepUanoB, 3HEPropecypcos 10
ronue COCTaBIAIOLINE Tabauua 2
SHERICoRLAL Ha. KaMep- Benuuuna coctapstoueii Crpyxrypa | Croumocts | Crpykry-
Hyl'O CyLUKy nPUIOMaTep”- TEIIOBOM WIIH DJIEKTpHYE- CyMmmap- cocTaB- pa CToH-
aJloB: 5 Cocrannmomaﬂ 3aTpar SHEPruH CKOM JHEPIrur HBIX 3a- ;mouxeﬁ MOCTH

— TCIJIOBOM SHEPrHH Ha kJr/kr TJhx/M Bbi- TpaT JHep- IHEPro- 9Hepro-
UCIMapeHue  yBIAXKHAMO- ucnapse- CYLUIHBAEMOI0 ruu, % 3arpar, 3arpar, %
LIEH BOJIbI; MOM BJ1aru Marepuaia py64/M3

— TEMIOBOW dHepruu Ha  TemnuioBoii Ha:
HarpeB Hapy»XHOro BO3/1y- MCIIApEHHE BIIArU U3 JPEBECUHbI 2490 0,518 59,9 44,39 59,9
Xa M3-3a BO3AyX00OMeHa HarpeB KamMephbl U IPEBECHHBI 340 0,071 8,2 6,08 8.2
MEKIy KaMepoil u okpy- HArpeB Hapy»)KHOro BO3yXa 0 0 0 0 0
)Karoleit atMochepoi; UCMAapCHUE YBIAKHSIOEH BOIbI 0 0 0 0 0

— 3JEKTPO3HEPruy Ha MOTEPHU Uepe3 Orpax/ACHHUs KaMepsbl 1327 0,276 31,9 23,65 31,9
pa60’[’y [1pUBO/Ia BEHTHJIS- Bcero reruioBoit 4157 0,865 100,0 74,12 1000
TOpOB. DIEKTPUYECKOM Ha:

HO nepBoﬁ COCTAaBIJISIO- IIPUBO Bem‘unsrropa 0 0 0 0 0
U.Iel\"i MOXHO OTMETUTH Bceero 3JleKTpPl‘iCCKO]‘/’[ 0 0 0 0 0
crenyiomee. Hamu paspa- Bcero TerioBoit ¥ 3MeKTpuuecKoi 4157 0,865 100,0 74,12 100,0
0oTaHa TEXHOJOTrUs Ka-
MEPHOM CYIIKH MUJIOMATEpUaoB, IpH  MPOCTOH, HaaE&xkHOM, 3QPEeKTUBHON M TPYKUMs KaMepbl Ul CYIIKH MHJIOMa-
HUCIT0JIb30BAHUH KOTOpOﬁ HET HeobXo- )Ie[l]éBOﬁ. TEpHAJIOB KOHBEKTUBHBIM crnocobom B

JMMOCTH Ha CTaJilW MPOrpeBa JIpeBe-
CUHBI paclbUIATh BOAY Ul yBIIaXHe-
Husg Bo3myxa. Ilpu 3TOM peanbHbIi
MpoLEcc Mporpesa NUIOMaTepuasoB B
wtabene MpoTeKaeT MPaKTHYECKH 3a
TO K€ BPEMs, YTO M MPU UCIOJb30BaA-
HUM TPAJUIIMOHHOM TEXHOJIOTHH CYII-
KU C YBIIQXXHEHHUEM BO3/yXa.

[TpuHuMnuansHoOe oTM4Ke paspabdo-
TaHHOI HaMH TEXHOJIOTHHU CYLIKHU 3aK-
JIIOYAeTCsl B TOM, YTO CHCTEMa aBTOMa-
THyeckoro peryauporanus (CAP) ym-
paBISET PEXHUMOM MPOBEIEHUs Ipo-
liecca CyIIKH, a HE COCTOSIHHEM BO3JIy-
Xa, KaK B TPAJMLMOHHON TEXHOJOTUH.

B cucreme ectb ycTpOHCTBO KOHTPO-
7151 CKOPOCTH MCMApeHHst BJIark — ¢ 1o-
MOLLBIO ITOTO YCTPOWCTBA PErynupy-
€TCA COCTOSIHME BO3yXa, KOTOpOe I10
Mepe BBICHIXaHUS OPEBECUHBI MEHseT-
cs. Ilpu 3ToM yMeHbLIAeTCsi OTHOCH-
TeJIbHAasl BJIA)KHOCTh BO3/yXa, YTO KOC-
BEHHO OTpaXkaeT YMEHbILUCHHE BJIaK-
HOCTHU APEBECHUHBI. DTO MO3BOJISIET aB-
TOMaTU3MpOBATh IMPOLECC KOHTPOJS
BJIQ&)KHOCTH JPEBECUHbI 0e3 mpuMeHe-
HHA CHEeLMaIbHBIX JaTYMKOB BIAXKHOC-
TH, a TaK)Ke 3aKaHYMBaTh MPOBEICHHUE
npotrecca CyImKH TOUHO B MOMEHT J0C-
THKE€HUs 3aJlaHHON BEIMUYMHBI BIIaX-
HOCTH JIPEBECHUHBI.

COKpaTUTh BTOPYIO COCTaBJISIIOLLYIO
NoTepb TEMAOThI MOXKHO C HCTIONb30BaA-
HMEM HM3BECTHBIX PEKYNepaTopoB Terl-
noTbl. Ha mapoBeIX CYMIMJIBHBIX YCTa-
HOBKaxX HENpepbIBHOrO JEHCTBUS MpU-
MEHSIOT peKyneparopsl (TenioooMeH-
HUKH), MO3BOJISIOLIME HCIOBL30BAThH
TEIIoTy OTpabOTaHHOTO BO3AYyXa U
TEM CaMbIM 3HAUUTEJbHO CHU3UTH 3aT-
paThl Ha HarpeB OKPY’>KalolLEero BO3my-
xa. Hawa 3ajgavya cocrtosna B TOM, 4To-
OBl TEXHONOTHS peKynepauuud Obuia

PaspaGoraHHas HamMHM TEXHOJOTHS
KaMepHOW CyLIKH [UIOMATepHasoB
N03BOJIIET — Onarozapsi paccMOTPEH-
Hoit CAP — ynansTeb Biary u3 kamepsl
npakThiyecku Oe3 Bo3ayxooOMeHa, a
3HAYUT, U O3 MoTepb TEMIOThl B OKpPY-
XKAKOLLYIO Cpeny.

U, naxoHen, Tpetbe, camoe ddhdek-
TUBHOE HanpaBlieHUEe SKOHOMUH 3Hep-
rosarpar — 3TO 0TKa3 OT MPUHYIUTE/Ib-
HOM LMPKyIAUMM BO3dyXa B Jiecocy-
IIHJIBHBIX KaMmepax, Mepexojl Ha ecre-
CTBEHHYIO LUPKYIALHUIO, T.e. Oe3 BeH-
TunsaTopoB. Hamu paspaborana opuru-
HallbHass KOHCTPYKUMs JI€COCYUIUIIb-
HOM KaMephbl C €CTECTBEHHOH LIUPKYs-
uMeH — KaMmepa OCHallleHa CHCTeMOMH
aBTOMaTHYeCKOro peryauposanus. Ho-
Bas Kamepa I03BOJIIET OCYIIECTBIATDH
BBICOKOKaY€CTBEHHYIO CYIIKY MHJIOMa-
TEPUAJIOB TIPU MPOJODKUTENBHOCTH
npolecca CyLIKH, KOTOpas JMLIb Ha
20-25% Gonblie, 4eM MPH UCIONB30Ba-
HUM TPAIAULIMOHHON TEXHOJIOTHH C NPU-
HYIMTEIbHOH LUPKyJIsLMER BO3ayXa.

B tabn. 2 npuBeneHsl 3aTparsl SHep-
MU U € CTOMMOCTb TPH CYLIKE ITHJI0-
MarepuasoB 1Mo pa3paboTaHHOH Hamu
sHeprocbeperarouieit  TEXHOJOTHH.
AHanu3 JaHHBIX Tabn. 2 mokasblBaeT
CIIEMyIOLlEee: M0 CPABHEHUIO C Tpajau-
LMOHHOW TEXHOJOruel obImMe IHEPro-
3aTpaThl yMEHbLIATCs Dojiee yem B 2
pa3a, a CTOMMOCTb W3PacXoJ0BaHHOM
JHepruu — Oonee yem B 3 pasa. [Ipu
3TOM K.ILJ. Ipoliecca CyIIKH Bo3pac-
TaeT u gocturaet 60%, yTO MpaKTH-
4eCKM BJBOE BBIIIE, YeM MPU CTaHIa-
PTHOM TEXHOJIOTMH CYIUKH MUIOMare-
pHanos.

BriBoanl

PaspaGoTaHa OpHruHaibHas KOHC-

YCJIOBUSIX €CTECTBEHHOH LIMPKYIALUH
Bo31yxa. Kamepa ocHalleHa BbICOKO-
3¢ PeKTUBHON CHCTEMOI aBTOMaTHYeC-
KOTO pEeryJMpoBaHMs, KOTOpas ynpas-
J5IeT peKUMOM IPOBEAEHHs npolecca
CYLIKH, & HE COCTOSHMEM BO3/lyXa, KaK
9TO MPOUCXOAUT MPU CYLIKE 110 TPaIu-
LIMOHHOM TEXHOJIOTHH.

ITpu ucnonb30BaHUM TpejiaraeMoii
sHeprocHeperaioieif TeXHONIOrMH Ka-
MEPHOM CYLIKH MUJIOMaTepHaoB CyM-
MapHbIi pacXoj 3HEPruu MeHblle B 2
pasa, CTOMMOCTb M3PacXOJ0BAHHOM
(Ha cywky) sHepruu — B 3 pasa. [Ipo-
JIOMKMTENBHOCTD CYLIKHM XOTS U 6071b-
ule, HO Bcero Juiub B 1,2—1,25 paza —
npu 3TOM 0OECMEUYHUBAETCS BbICOKOE
KayeCTBO BBICYLIEHHBIX MHJIOMaTepHa-
JIOB.
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OU3HUKO-MEXAHUYECKUE CBOMCTBA
APEBECHHBI TOCJIE XUMHNYECKOHN OFPABOTKH

T.K.KypbsnoBa, A.4.Mnaronos, A.B. Kucenépa—- BopoHexckas rocyaapcTBeHHasa necotexHmyeckas

akagemusa

KOHBEKTHBHAs CyllKa XHMHUYECKH 00-
paboTaHHOM ApeBECUHBI UMEET PAJL OT-
JIMYUTENIBHBIX 0COOCHHOCTEH: Oosble
CKOPOCTB MepeHoca Bilard 1o Marepua-
J1y, MHTEHCHUBHOCTb YObLIM Biaru 6o-
Jiee paBHOMEpHa Ha [IPOTHKEHUH BCETO
npoliecca, nepenaj BJaXHOCTH 10 ce-
YEHUIO MaTepualla He3HauMTeJleH, Be-
JUYMHA BHYTPEHHUX HampsKeHUH
MeHblie nomyctumoit. [Toatomy mpo-
BeleHUE ONepaluy XMMUueckoi odpa-
O0TKM nofIexKalei Cylke JIpeBeCHHbI
00yCIOBIMBAET MOBBILIEHHE KayecTBa
BBICYLIEHHOH JpEBECHHbl U 3HAYM-
TeJIbHOE COKpallleHHe obuel npomoi-
YKUTEJIbHOCTH IPOBEAEHMs Tpolecca
CYLUKH.

OnHako 1is obecrneyeHus BO3MOXK-
HOCTH ONTUMH3ALHUU TEXHOJIOTHH
KOHBEKTHBHOM CYLWIKH XUMHYECKH 00-
paboTaHHOM JpeBeCUHBI U €€ UCIIOJb-
30BaHUsl KaK KOHCTPYKLUMOHHOIO Ma-
Tepuaja HeoOXOAMMO HCCIEeN0BaTh
BIMSHHUE Tpollecca Ha OCHOBHbIE (U-
3MKO-ME€XaHHW4EeCKUe CBOWCTBa JpeBe-
CHHBI.

OCHOBHbIE MEXAHHWYECKHE MOKa3aTe-
JIM KauecTBa JIPeBECUHEBI KaK KOHCTPYK-
LIMOHHOI0 Marepuana — 3To €€ mpeje-
JIBl IPOYHOCTH: MIPU CIKATHHM, MPHU CKa-
JIbIBAHUM BJIOJIb BOJIOKOH, NpPH CTaTH-
yeckoM u3rube. OUeHb BaXKeH U INOKa-
3aresib TBEPAOCTH JPEBECHHBI, KOTO-
pbli BIIMAET HAa KayecTBO €€ MeXaHHu-
uecKoit 00paboTku.

WccaenoBaHus MpOBENEHbI C HC-

MoJb30BaHUEM 00pa3LioB JIPEBECHHBI
MopéHoro ay0a, uzbiaToi U3 p. Bopo-
Hex, depernvaroro ayba u3 lllunosa
neca, BOCTOUHOro Oyka W OOBIKHOBEH-
Horo siceHs u3 KpacHonapckoro kpas, a
TaK)e CUOMPCKOM JTMCTBEHHULIBI.
3aroToBKM U3 JIPEBECHHbI BbILIEHA3-

BaHHBIX IOPOA B TeueHue 3 4 obpabda-
ThIBAJM PAcTBOPOM XJIOpHAA HaTpus
(NaCl), a 3areM BbICYILHBaJIU B KaMepe
JI0 SKCTUTYyaTallMOHHOM BakHOCTH. U3
BBICYLIEHHBIX 3ar0TOBOK M3rOTOBISIH
YyUCThIE Maljible 00paslibl JIPEBECHHBbI
i ucnbiTanuid. MenbiTauus nposo-

Tadanua 1
Jly® Jy6 Sceun Byk JlucteH-
DOU3UKO-MEXaHHUYECKHE MOKazaTeNln MOpé- yepeul- | OOBIKHO- BOCTOY- HULA
HbIH YaTbIk BCHHBIN HbIH cubupckas
[TnoTHOCTE NTPH o 747 660 656 652 628
praxnocty (0; 12%), 707 650 640 640 600
e/ p, | 8 | 208 | 698 | 660 | 682
759 720 683 643 663
[Ipenen npouHocTH 2 B 9.0 9.61 11,0 8.8
MPH CKabIBAHUH 5 9,1 13,0 14,0 9,2
BJ10J16 BOJIOKOH, MITa 12 8.2 12.8 10,2 9.1
Eraa B 9.5 13,4 10,6 9,7
[Ipenen mpoYHOCTH = 56 63.0 60.0 188 529
L‘g;of:gi”r’\zr‘;g"”" & 46,1 | 579 54,8 50,6 56,5
e oo . | on | 951 | 980 | 1iss | 976 | 940
ey 99 95,1 118,9 | 103,0 1068
Craruyeckas TBEp- H" N 444 66.8 45.7 214
nocts, MIla e 42,2 65,0 423 28,5
2 510 63.3 439 196
H,, B 54,5 57,0 40,5 28,3
12 66.2 794 38.0 249
H, - 63,2 78,2 61,0 32,9

[Ipumeuanue. B yuciautene — 3Ha4eHUs AJ11 XMMUYECKH 00paboTaHHOMN Apese-

CHUHBI, B 3HAMEHAaTeEJIC — 1J1d H[Teﬁeﬁﬂlﬂ;r

YYEEHO-HAYY

AIECKON 06paboTKH.
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Puc. 1. 'padukn 3aBUCUMOCTU BRaAX-
HOCTH 06pa3uo0B ApeBeCUHbl MOPEHOTO
Ay6a oT NPpoAONXKUTENbHOCTU UX BbiAe-
PXKW Haj HAcCbIL|€HHbIM PpacTBOPOM
KanbUWHUPOBAHHOW COAbI:

1 - pnutensHas obpaboTka B NaCl; 2- kpar-
KoBpemeHHas o6paboTka 8 NaCl; 3 6e3 xu-
Muyeckon obpaboTku

aunu  no TOCT 16483.3-84 -
16483.5-73, 16483.9-73 u 16483-73.

DKCMepUMeHTalbHbIE 3HAYEHHUs [10-
Ka3ateneil IPOYHOCTH XHMHUYECKH 00-
paboraHHbIX 06pa31OB IPEBECHHBI He-
KOTOPBIX TBEP/IBIX MOPOJL U — [UIsA CPaB-
HeHus — 00pa3LoB, He MOABEpPraBILnX-
¢ XuMHyeckoi obpaboTke, npuBene-
HbI B Tab. 1.

AHanu3 faHHbIX Tabn. 1 nmokasplBaert,
YTO NpeiBapHUTENbHAs XMMUYecKas 00-
paboTka IpeBEeCHHbl HE OKa3bIBaeT Cy-
IIECTBEHHOTO BIMSHUS Ha €€ roKasare-
¥ TPOYHOCTH: 3HAYEHHUs T[pejena
MPOYHOCTH Ha CXKaTHE BIOJb BOJIOKOH
1 CTaTM4eckoil TBEPIOCTH Y 00pa3LoB
XUMHUYECKH 00paboTaHHOM PEBECUHBI
TI0YTH TAKHE e, 4TO U y 00pasLoB, He
T0/IBEPraBIIMXCs XMMHUYeckoil obpa-
6oTke, a 'y ayba u sceHs — Jaxe Hec-
KoJIbKO Oosbiie. HesHaunTenbHOe CHU-
JKEeHHe mpejena TMPOYHOCTH TMPH CKa-
JILIBAHUM BJIOJIb BOJIOKOH M Tpejelna
MPOYHOCTH MPH CTATHYECKOM u3rube
MOXHO OOBSCHUTH MOBLILIEHHONW TEM-
repatypoil B Mpolecce XMMHYECKOH
00paboTKH APEBECHHbI B TEHEHHUE 3 Y.

Bonbluoe 3HaueHue MMeeT copouu-
OHHad CII0COOHOCTL XMMUUYECKH 00pa-
GoTaHHO#l npeBecuHbl (€& crocob-
HOCTh TMOTJIOINIATh BJIAry U3 OKpYyXKaro-
el cpembl) — noKasaresb BJarocToii-
KOCTH HM3MIeJINi M3 TAKOW JPEBECHHBI
npu ux skcruryaraunu. Ipu o6paboTke
npesecubl pactBopom NaCl k ruapo-
(GUILHOMY JPEBECHHHOMY BELIECTBY
nobapssercs elé ouH COpOEHT — XJI0-
PHJL HATPHS, KOTOPBIH M3MEHSET copo-
LIMOHHYIO CIIOCOOHOCTH 00paboTaHHOM
JPEBECHHBI. DKCTIIEPUMEHTAJIBHO YCTa-
HOBJIEHO: TMpHU Tpe/IaraeMoM crocode
XUMHuecko 006paboTKH ApeBECHHBI
ray6uHa MPOHUKHOBEHHS B HEE pacT-
BOpa 3aBMUCHUT OT MOPOIBI, HaYajbHOM
BJIQXKHOCTH, MPOIOKUTENLHOCTH 00-
paborkn u coctasiser 0,25-0,5 MM.

[To3TOMY TEOpPETHYECKOE M IKCIEpPH-
MEHTaJIbHOe H3yueHHe COPOLMOHHOM
CIIOCOOHOCTH XUMHUecku obpaboTaH-
HOM JIpeBECHHbI aKTYaJlbHO.

DKCMepUMEHTaIbHbIE UCCIIEI0BAHUS
COpOUMOHHON CrOCOOHOCTH U pa3ly-
XaHusi XUMHUYEeCKH 00paboTaHHOM ape-
BECHHBI IPOBOJWIIM C UCIIOJIb30BAHUEM
00pa3sioB ApeBeCHHbl MOPEHOTO ayda:
W3 JIUTEPaTypPHbIX UCTOYHHUKOB W aHa-
JI13a pe3y/IbTaToB MpeablIy X Hccrie-
JIOBAaHUH aBTOPOB M3BECTHO, YTO Jpe-
BecuHa MopéHoro ayba oOnajpaer no-
BBILIEHHOW TUIPOCKONMUYHOCTHIO B
CpaBHEHHH C HarypajbHOH. IloaTomy
TpeCTaBIsIeTCs 1enecooOpasHbIM Or-
pPaHUYUTH UCCIIENOBAHUA 10 BIMAHHUIO
XMMHYECKOi 006paboTKM Ha TUTPOCKO-
MUYHOCTb UMEHHO 3TON JIPEBECHHBI U3
BCeii paccMaTpUBaeMOM TPyIIIIbL.

Henertanus nposoauan no I'OCT
16483.19-72, KOTOpHIH yCTaHABJIMBACT
METOJI OTIpeJIeIeHHs] BEIMYMH TOKasa-
TeJIs BJIaronoriouieHus NpU BbIIEPKKE
00pa3LoB Hajl HaCBILEHHBIM PacTBO-
POM KaslbLIUHUPOBAHHOM COJIBI.

BLIZEpKKY HCIHBITYEMBIX 00pasLoB
npekpaliaid Mo AOCTHKEHHH HMH
MOCTOSHHOM Macchl (pasHOCTb MEXIY
JIByMSI TIOCJI€HUMM B3BELIMBAHUAMN
cocrasnsiia He ©Oonee 0,002 r) — B
cpentem uepes 45-60 cyt. Jlist ucmsl-
TaHWH UCMOJb30BaM 00pa3lbl B BUIE
MPSIMOYTOJIBHOM NPHU3MBI C OCHOBaHHU-
eM 20x20 MM ¥ BBICOTOH BJ/10JIb BOJIO-
koH 10 mMM. Ilo pe3ynbraraMm MCIbITa-
HUIl OBIIM TIOCTPOCHBI TPaUKU 3aBU-
CHMOCTH BJI@XKHOCTH HCIIBITyeMBIX 00-
pa3uoB (KpuUBbIE AMHAMMKK BJaromnor-
JIOLIEHHs) OT MPOAOIKUTEILHOCTH UX
BBIIEPIKKM B YKa3aHHBIX YCJIOBHAX
(puc. 1).

OueHb BaXHBIN HKCIUTyaTalMOHHBIN
NoKa3aTe/ib KayecTBa U3/e/uii u3 ape-
BeCHHbl — pa3dyxaHue o BeIHYMHA
MoCeNHero xapakrepusyer Gopmoyc-
TOWYWBOCTh M3JeNUi. BeauuuHbl o
onpenensan no FOCT 16483.35-80 ¢
MCIOJIb30BaHHEM 00pa3LoB B BUE Ye-

TanrenumansHoe
Wanpasnenre St
N

Paauanchoe
Hanpasnerne

Puc. 2. F'paduku 3aBMCcMMOCTH pa3dy-
XaHUA ApeBecuHbl MopéHoro ay6a or
NPOAONXMUTENbHOCTU BbIAEPXKU 06-
pa3uoB B cpefe BNaXHOro so3ayxa:

1 - pnutensHas obpaboTka B NaCl; 2—kpat-
koBpemeHHas obpaboTtka B NaCl; 3 - 6es xu-
Muyeckon o6paboTku

TBIPEXTPAHHON MPAMOYTOJIBLHOM MpH3-
Mbl ¢ OcHOBaHHeM 20X20 MM M BbICO-
Toit BIONBL BOJOKOH 30 MM. OOpasubl
6eitn o6padoranbl pactBopom NaCl, a
3aTeM BBICYLIEHBI 10 aOCOMOTHO CyXO0-
ro COCTOSIHHS ¥ U3MEpPEeHBl. BennuuHbl
o 00pasloB APEeBECHHBI ONpPENENsIh
JBYMsi CriocoOaMu: MpH MX BBIIEPKKE
B BOJIE ¥ B cpejie BiaxHoro (¢ =~ 0,995)
BO3/yxa. Beiaepkka o6pasLos B cpesie
BJIQ)KHOTO BO3/yXa M03BOJIM/IA OTpe/ie-
JAWTH HE TOJILKO BENMUYMHBI pa3dyxa-
HHS, HO ¥ BEJTMYMHBI BIAXHOCTH Jpe-
BECHHBI, @ TaKXKe MOCJIOHHOE pacrpe-
JleJIeHUe BIard 1o CeYyeHuio obpasua.
Pe3ysbTarhl OMBITOB [PEACTABIIEHBl HA
puc. 2.

[Tocne 0OpaboOTKH APEBECHHBI XJI0-
pUIOM HaTpusi €€ BJarororioleHue
MOBBIIIAETCS — B 3aBUCUMOCTH OT T1pO-
JIOJKUTEIBHOCTH 00paboTKH (CM. pUC.
1). I[Tpx 3TOM KOHIEHCALIMs BJIaru mpo-
MCXOOUT OY€Hb OBICTPO, HO B OCHOB-
HOM — Ha MOBEPXHOCTH IPEBECHHBI.
[Ipy ompeneneHuH MOCIONHON BIaXK-
HOCTH YCTQHOBJIEHO: LEHTpajbHas
yacth 00pa3lloB, Kak MPOMHTAHHBIX,
TaK ¥ He TIPOMUTAHHBIX COJIBIO, MMella
ONMHAKOBYIO BlaxHOCTb. ClieoBa-
TeAbHO, YyBENIHYEHHE KOHAEHCAUHU
BIArM Ha [OBEpXHOCTH 00pa3LoB

Tabauua 2

Bua o6paboTku H npo-

PasOyxaHue ApeBecHHBI o, %

Kosdduument pazbyxanus ape-
Becunbl Ko, %

JOJDKHATCIIBHOCTH TaHI€H- paauaib- 00B- TAHICH- pannaib- 00B-

BBIJIEPYKKH JIPEBECHHBI uMalb- HOEe EéMHOE uHaib- HBIH EMHBIH
HOE HBIH

ArMochepHas cyuika 14,7 7,5 21,0 0,49 0,25 0,70
Cymka ¢ npenBapu- 12,0 T3 20,7 0,40 0,25 0,69
TEJTHHOU XUMHUUECKON
006paboTkoH
Beigepixkka BBICY- 10,1 675 17,2 0,34 0,22 0;57
IICHHOM, Tmocle XH-
MHUYecko  00paboT-
KH, JPEBECHHBI B
Teyenue 8 JieT g
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00yCJIOBJICHO LIEHTpaMu aacopOuuu
XJIOpUZia HaTpusi. DTOT BBIBOJ MOJATBE-
pXkJIaeTcs M BEIMYMHON pa30yxaHus
JIPEBECHHBI.

Benuuuna pazbyxaHusi 1peBeCHHbI,
obpabotanHoit pactBopom NaCl, npu
e€ HaXOXKIEHUH B CpeJie BIaXKHOTO BO3-
JyXa MeHblie, yeM HeoOpaboTaHHOM
npeBecuHbl (cM. puc. 2). CnenoBarelib-
HO, TOBBILIEHHE BIAroNorIoIeH s 00-
paboTaHHOW IPEBECHHBI HE BbI3BIBACT
yBEJIMYEHHs e€ pa3MepoB. DTO MOKHO
OOBSICHUTBL TEM, YTO TMOMIOLICHUE Blla-
ru 00yCIOBJIEHO HE LEHTpaMu aicopo-
LUMU JIPEBECHHBI, @ LEHTPaMU aacopo-
UMK XJIOPUIA HATPUs Ha MOBEPXHOCTH
JipeBecHHbl. MeHee 3HauUTebHOE pa3-
OyxaHue apeBecuHbl, 0O6paboTaHHOM
kunsiium pactBopom NaCl, — 3akoHo-
MEpHO: TepMooOpaboTKa NpPEeBECHHBI
CHHXKAET €€ TMIPOCKOMUYHOCTh, 4TO
JIOCTAaTOYHO TOJHO MOKa3aHO B psjie
TPY/IOB.

Bennuunbl pazOyxaHus U kodddu-
uueHTa pa3lOyxaHusi oOpasloB Jpese-
CHHBI MOpPEHOTO ayba Onpenessin u ¢
MpOBEJIEHHEM HX BBIJEPKKH B BOJE.
Pe3ynbTarbl ONBITOB NPEICTABIEHBI B
Tabu. 2.

AHanu3 1aHHbIX Tabj1. 2 NoKa3bIBaeT
clieyrolee: BEJTHYMHBI O U, CIeI0Ba-
TenbHo, K Xumuuecku oGpaboTaHHO#M
JpEBECHHbl MEHbLIE, YeM JIPEBECHUHBDI,
He ToJBepriueics XuMuUieckoi obpa-
60TKe; B pe3ybTaTe BbIACPKKH XUMMU-
yeck 00paboTaHHbIX M 3areM BbICY-
IeHHBIX 00pa3LoB B TeueHue 8 jieT Be-
JHYUHBL UX o ¥ K yMEHBIIUIKCE, T.€.
COOTBETCTBYIOILIEE CBOWCTBO APEBECH-
HbI, IPUOOPETEHHOE MpU €€ XUMHUYec-
Kot oOpaboTke, coxpaHseTcs B Teue-
HUE MHOTHX JieT. XuMu4ecku obpado-

IO CTPAHUIIAM TEXHUYECKHX 2KYPHAJIOB

BerepaHoB JieCHOH NpPOMBIILJICH-
HOCTH BOJIHYeT cyab0a JIeCHOro
xommniekca Poccuu // JlecHO#t 5KOHO-
Muyeckuii BectHuk. — HHUIIUOHU-
aecripoM. — 2004. — Ne 4. — C. 35-37.

Ha BcTpeue BeTepaHOB JIECHOM MPO-
MBILIJIEHHOCTH, COCTOSIBLIEHCS B CEH-
6pe 2004 r. B OAO "HUIIMOUnecn-
pom", GbLT NPOBENIEH aHATN3 COBPEMEH-
HOTO COCTOSIHHUSI JIECOIPOMBIIIIEHHOTO
xomriekca (JITIK) Poccun. YuacTHukH
BCTpPEYM BbICKa3aqu 03a00UEHHOCTH
KPUTHYECKHUM ros1okeHreM el B JITTK
— 0COOEHHO B J1€CO3arOTOBUTE/ILHOM
OTpac/H, A€ M3-3a COKpalleHUs 00bE-
Ma JIeCO3aroTOBOK HEIOITyCTHMO YyBe-
JIMYHKIICS YpOBeHb 0e3paboTHLIbL.

TaHHble 00pa3Lbl APEBECUHBI MTPU [T~
TEJIbHOW BBIIEP)KKE B KOMHATHBIX YC-
JIOBUSIX HE KOPOOMJIMCh U HE pacTpec-
KHBaJIHCb.

B oneitax copOUMOHHYIO C€rnOCcO6-
HOCTb JPEBECUHBI OINpEIeJsIn TpH
BJIQXKHOCTH BO31yxa, Omu3koit k 100%.
M3nenus xe U3 IpeBecHHbl, 0COOEHHO
MOpEHOro jay6a, OOBIYHO MOKPBIBAIOT
JIaKOM M 3KCITYaTHpYIOT NPEUMYILECT-
BEHHO B KOMHATHBIX ycloBHsX. [To3To-
My OonblIOe MpaKTHYECKOE 3HaueHHe
MMeEeT OMpe/e/ieHHe BEINUUHBI YCTOMH-
YUBOM BIAKHOCTH ApEBECHHBbI Iy0a,
o6paboTaHHOM pa3znmUYHBIMU criocoba-
MM, [IPU €€ BbIAEPIKKE B KOMHATHBIX YyC-
JIOBUAX. ABTOpaMH YCTaHOBIIEHO: BEJIH-
YUHA YCTOMYMBOM BJIAXKHOCTH BBICY-
IIEHHOH B KaMepe ApeBEeCHHBI, KaK MoJI-
BEPrIUEHCS, TaK M HE MNOABEpriueics
XMUMHYecKoi 06paboTke, OfHA U Ta HKe.

BricylIeHHas MpeuIokKeHHbIM CIlo-
cobom rnapkerHas ¢pu3za, U3rOTOBIEH-
Has U3 IpeBeCUHBI MOpEHOrO nyba, Ha-
xXoaujack B J1abOpaTOpHOM TOMEILe-
HUHU B TeueHue 8 net. Bee uznenus cox-
paHUIIM MepBOHAYAIBHYIO (OpMY, 4TO
CBHUJIETEJBLCTBYET 00 UX BBICOKOH (op-
MOYCTOMYUBOCTH.

BriBobI

1. Xumuueckas obpaboTka apeBecu-
Hbl PacTBOPOM XJIOpHJA HAaTpus He
OKa3bIBAeT CYILIECTBEHHOTO BIIUSHUSA
Ha BEJIMYMHBI €€ MoKasareneil mpou-
HOCTH: HaO/ogaeMoe CHHXKEHHME Ipe-
Jiena MpOYHOCTH MPHU CKalbIBaHUM Ape-
BECHHBI BJIOJIb BOJIOKOH M Mpelena
MPOYHOCTH MPH CTATHUECKOM U3rube —
HE3HAUUTEIbHO.

2. IlpenBapurenbHas XUMHUUYECKas
0o0paboTka He MOBBIIIAET COPOLMOH-

CoOpaBlinecss OTMETHIIM TOT (akT,
YTO TOBCEMECTHO MPOUCXOOUT M3HOC
JIECO3arOTOBUTENbHON TEXHUKH: JIECO-
pyObl HE B COCTOSHUM MpHOOpeTaTh
JOPOTOCTOSIILYI0 3apyOeKHYH TEXHH-
Ky. JIjist HOpManu3auuu MoJoKeHUs He-
o0xofMMa MoaNepkKa B OTHOLIEHUHU
OpraHu3aluy JM3UKra — Mo MpuMepy
CENbCKOr0 XO34MCTBA.

Y4YacTHUKH BCTPEYH HACTOATENIBHO
PEKOMEH[IYIOT BEpHYTbCA K paccMoT-
PEHHIO U pelIeHHI0 MpoOIeMBbl CIiaBa
neca 1o Boje (KOTophbld ceiyac 3amnpe-
WEH MO 3KOJIOMMYECKUM COOOpakeH -
IM): CTOMMOCTB TIE€PEBO3KH CBIPbS aB-
TOTPAHCMOPTOM BO MHOIO pa3s OoJblie,
4eM ero nepeMelLeH s B II0Tax Mo BO-

HOM CrIoCOOHOCTH U BJIAroNnoNIoLeHH!s
JpeBeCHHbl MOpEHOro ayda u Apyrux
MOPOJ paccMaTpUBaEMOii IpyIIbl B yc-
JIOBUAX 3KCITyaTalMn W3Je/ni B mo-
MELIEHHU MPU OTHOCHTENILHON BiIaK-
HocTH Bo3ayxa ¢ < 0,6+0,05.

3. Pa30Oyxanue xumuyecku obpabdo-
TAQHHOM JIPEBECHHBI MEHEEe 3HAUMTElb-
HO, @ B MPOLIECCE IKCIUTyaTalUH B Te-
YeHHe MHOTIMX JIET OHO CHMXAercs B
Hosnblieit Mepe.

4. B pesynbrare npenBapUTenbHOM
XUMHUYECKOH 00pabOoTKH JpEBECHHBI
pacTBOp XJIOpUIA HATPHUs MPOHUKAET B
Heé Ha Hebonbiyto rybuny (0,25-0,5
MM), H B IIpoLecCe JanbHeiei Mexa-
HUUYECKOM 00paboTKH HTOT CIIOM J1erko
yaansercs
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ne. Kpome Toro, 3To MoMoxeT opraHu-
30BaTh MCMOJb30BAHUE MPHUPOJIHOTO
JIECOCBIPbS MaJIOAOCTYIHBIX JIECHBIX
paiioHoB Poccuu.

Opranbl necHoro xossaictBa JIIIK
TpeOyIOT MOJHOTO HUCTIONB30BAHUSA Jie-
ca Ha OTBEIEHHOM IJIsl pyOKH y4yacTKe.
OTnenbHbIE J1€C03ar0TOBUTENN BBIBO-
34T U3 Jieca TOJIBKO MMJIOBOYHUK, a OC-
TaJbHYI0 Maccy JIeCOCHIpbS YTUJIU3H-
PYIOT B ME€CTax ero 3arotoBk. [{is To-
ro yrtobbl JOOUTHCA HCMOJNB30BAHUS
BCEH Macchl XJIbICTa, HEOOXOAMMO 1715
KaX0ro JIECHOrO peruoHa CTpaHbl
BBECTH COOTBETCTBYIOIME J0MOJHE-
HUA K JEeHCTBYIOLIMM TNpaBuiaM pyo-
KH.



Uudpopmauusa

T

14

IOBWJIEHN B.H.YIT'OJIEBA

B uione 3TOro roja MCoJIHKWIOChH
80 net bopucy Haymosuuy Yrose-
BY, 3aCJTYXKEHHOMY JIEATENIO HayKH
Pocenu, npodeccopy MocKoBCKOro
rocyapCTBEHHOrO YHHUBEpPCHUTETA
jeca, JOKTOPY TEXHHYECKHMX Hayk,
noyéTHoMy usieHy Pocculickoi
aKaJeMHH €CTeCTBEHHbIX Hayk. Be-
JIyIIMHA OTEYECTBEHHbIN ApEBECH-
HOBEJl C MUPOBBIM UMEHEM, aKaje-
MUK MexayHapoHOH aKajieMuun
Hayk o npesecuHe b.H.Yrones —
CTapelIIui aBTOP HAlIEro XypHa-
71a (0/iHa U3 TIEPBBIX €ro crarei ObI-
na onyb6sukoBana B 1953 ) u nes-
TeJIbHBIM YJIeH PEAKOJUIEIHH.

bopuc HaymoBuu poaunca 27
(31) mrona 1925 r. B . Pocnagie,
Cwmonenckod 061, Ero mkosnbHble
roael npouutd B Jlenunrpane. 3a-
TeM — BO¥Ha, 3BaKyalus, pabora Ha
MexoBo# (abpuke, pabora Tpakro-
pucrom B MTC, npopomkenue yué-
Ob1 1 paboTa Ha aHEepHOM 3aBOJE B
r. Ciobonckoit, Kuposckoit 0611

B 1943 . bopuc HaymoBu4 mnoc-
Tynua B MOCKOBCKHIT JIECOTEXHH-
4yecKUd UHCTUTYT (HbiHe MI'VII), a
B 1948 . oH ero okoHuun no ¢a-
KYJIBTETy MEXaHUYCCKOM TEeXHOJIO-
TUM JipeBecuHbl. 3areM pabotan B
LleHTpasbHOM Hay4HO-HCCIIel0Ba-
TEJIbCKOM HWHCTHTYTE MeXaHHuec-
Ko 00paboTku ApeBecHHbI U 00y-
yaJicsl B aCIUpaHType.

C 1957 r. b.H.Vrones pabotaer B
MIJITU-MI'VJle: cHauana noueH-
TOM, 3areM (B Tedenue 40 net) py-
KOBOJIUTEJIEM Kypca JpeBeCHHOBE-
JIeHHMs, a B HACTOsIIIIEee BpeMsl — ITPO-
(deccopom HeaaBHO 0OpPa30BaHHOM
Kadenpsl Ha3BaHHOH Hay4HOH auc-
LIMIJTUHBL.

JlocTolHO MpojoiKas TpaluLuuu
coux yuureneit JI.M.Ilepenbiru-
Ha, [1.C.Ceprosckoro, 6.M.byrnas,
Bopuc HaymoBuu neneyctpeMién-
HO W yBJIEYEHHO paboTaeT B HaykKe.
Bkiag o0wispa M ero HaydHOH

IIKOJIBI IIMPOKO W3BecTeH. Peoso-
U, CYIIWIbHBIE HAMpPSKEHUs, He-
paspyarome METO/Ibl KOHTPOJI U
Jpyrue npooieMel GU3UKK U Mexa-
HUKH JIpeBECHHBI — BCE 9TO obJac-
TH Hay4HbIX UHTepecoB b.H.Yrone-
Ba, MOJIOXUBLIETO HA4yaslo MJIOAOT-
BOPHO pa3BHUBAaEMBbIM MM H €ro yye-
HUKAMM Hay4HBIM HArpaBJIeHUSIM.

B nocneanee sBpemst bopuca Hay-
MOBHMUA 3aHUMAIOT CJIe/IyIOLIHe Ha-
y4HBIe MPOOJIEMBI: Te, KOTOpBIE
cBsizaHbl ¢ JeGopMallMOHHBIMU
NpEeBpalleHUsIMH JPEBECHHBI; 3a-
MOpPOXKEHHbBIX Je(hopMaLMii; TUrpo-
ycTaliocTd U, ocobeHHo, 3¢ dekra
"mamsTH" ApeBecHHbl, OOHAPYIKEeH-
Horo um eué B 80-e roabl.

3a muorue roasl b.H.Yrones
ony6sukoBai 6osee 290 neyaTHbIX
pabdor. Cpenu HHUX — H3BECTHBIC
yuyeOHuKH a1 By30B "Hcnpiranus
JIPEBECHHBI U IPEBECHBIX MaTepHa-
sgoB" (1965 1), "JlpeBecuHosene-
HHE C OCHOBaMH JIECHOTO TOBapo-
Beaenus" (1975, 1986 ., 2001 ),
y4eOHUKU Juis TexHUKyMoB (1971
r, 1991 r, 2004 r.), moHorpaduu
no Jae(pOpMaTHBHOCTH JPEBECHHBI
U BHYTPEHHHUM HaNpsOKEHUSM B
Hed (1959 r, 1971 r, 1980 r),
CIIPaBOYHUK Mo  JIpeBeCHHE
(1989 r.). OHM cTaNMM HACTOJBHBIMU
KHHIaMH CIEIUAIMCTOB 110 MeXa-
HU4Yeckoil 0OpaboTke IpeBeCHHBI,
MHOTHE M3 HUX Mepen3aHsbl 3a py-

0EKOM M LIMPOKO LIUTHPYIOTCS B
yueOHHUKAX MO JIPeBECHHOBEICHHUIO
bonrapuu, Beurpuu, Cropakum,
CepOuu U IpyruUx CTpaH.

3acayru o0uispa MoayqMIH
MPHU3HAHKUE MUPOBOTO HAYYHOTO CO-
obuiectBa: B 1991 . on 6bu1 M36pan
akajieMUKoM MeskayHapoHOH aka-
nemun Hayk o apesecuHe (IAWS).
B Teuenue 6 ner (¢ 1998 r mo
2004 r.) b.H.Yrones cocrosin 4iie-
HOM peryJIsIpHO BO30OHOBJISEMOTO
[IpaBneHus 3TOW BBLICOKOABTOPH-
TETHOM Hay4YHOH OpraHu3aIyu.

C 1990 r. bopuc HaymoBuu BO3r-
naBseT PervoHanbHbIH KOOpAHHA-
LUMOHHBIA COBET IO JPEBECHHOBE-
nenuto (PKCJI), kotopbiid hyHKIH-
onupyeT nox srugoi IAWS. Otor
MEXXTOCy1apCTBEHHBIH KOOp/AHHA-
UUOHHBIH M Hay4yHO-MH(OpMaLH-
OHHBIM LEHTP 0OBEIUHSIET YUEHBIX
u3 10 eBponeicKux cTpaH.

PKC/I npoBén 4 KpynHBIX MEX-
JIyHapoJaHbIX cumno3uyma "Crpoe-
HMe, CBOMCTBA M KAauecTBO JIpeBe-
cunbl" (1990 r, 1996 r., 2000 . u
2004 1.), OH €XerojHo OpraHusyeT
BBIE3/IHbIE CECCUM U CEMUHApBI, Be-
nér PeecTp sKcnepToB BbICLIEH
kBaudukaumu B obrnactu Jpese-
CHUHOBEJIEHUST M COTpeJesIbHBIX
TEXHOJIOTHYECKHUX TUCLIUTUIHH.

[To npuriameHusM HalMOHAIb-
HBIX aKaJIeMUH, YHUBEPCUTETOB W
apyrux opranuzauui b.H.Yrones
YUTAJT JIEKLMH U BBICTYTI C COJIep-
KaTeNbHBIMU JIOKJIAJaMH Ha KOH-
tdhepeHuusIX B ABCTpPHUH, AHIVIUH,
bonrapuu, Benrpuu, Kanapge,
ITonwure, CnoBakun, CILIA, ®Opan-
uui. OH nojiep>KUBaeT Hay4Hble
CBSI3M TIO0 BOIIPOCAM HCCIIEI0BAHUS
JPEBECUHBI C COOTBETCTBYIOLIUMHU
ueHTpamu Oonee 25 3apyOexkHBIX
CTpaH, COCTOUT WIEHOM TeXHHYec-
KHX KOMHUTETOB BCEMHPHBIX Opra-
Huzaui (IUFRO, RILEM).

B TeyeHme MHOTMX NeT Bopwmc
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HaymoBuu pabortaer no rocyaap-
CTBEHHOH M MEX/IyHApOJHOW CTaH-
Japtuzaguu B o0nacTH METOA0B
UCTIBITAHUs JIPEBECHHBI, OIpe/ierie-
HMS T0Ka3aresiel KauecTna Jiecoma-
TepUasioB, TepMUHOJOrHMK. OH BXO-
JIMT B COCTaB TEXHWYECKOTO KOMH-
TEeTa Mo CTaHJAPTU3ALIHH.
b.H.Yrones cocTout useHoM cex-
LIMH JIEPEBSHHBIX KOHCTPYKLMH Ha-
yuHoro coseta Poccuiickol akane-
MMM apXHUTEKTypbl W CTPOMTEJIb-
HBIX HAYK W psifia IPYTUX COBETOB.
OH sB/sS€TCS HAyYHBIM KOHCYJIb-
TAHTOM M aBTOPOM cTarel 1o 1pe-
BECUHOBE/ICHUIO BO MHOTMX HIUK-
JIOMEeUUECKUX U3TaHHSIX.
Hcrekiee msTuieTHe OTMEUCHO
KPYIHBIMU ycliexaMH robuispa:
HaIMcaHbl /1Ba yueOHHUKa JUIS BY30B
U JUIs1 TEXHUKYMOB, ITPOBE/I€HbI /1Ba
KPYTHBIX MEXIyHAapOIHBIX CUMIIO-
suyma PKCJI B Ilerpo3aBoncke

YK 678.002:674.048

(2000 ) u B C.-Iletepbypre
(2004 1.). IlpoBeneHbl BbIE3/IHbIE
ceccuu U cemunapsl PKCJI B Yep-
Horosnoske (MDOTT PAH), bpsncke,
Kocrpome. 3a ato Bpemst b.H.VYro-
JIeB BBICTYIAJ € JOKJIaJaMH Ha
KOH(pEepeHUMAX W CHMIIO3MyMax B
[TerpozaBoacke (2000 r.), Bopone-
xe (2001 r), C.-ITerepbypre (2004
r.). OH BXOAMJ B COCTAB MpOrpam-
MHOTO KOMHTETa CHMIIO3UyMa
IUFRO B CrioBakuu ¥ y4acTBOBa
B ero pabore (2002 r.), BBICTYMAI
Ha [lienaprom cobpanuu IAWS B
Jlateuu (2003 1), cumMmno3zuyme
IAWS — TAWA Bo ®panuuu (2004
r.). Bee atu akuuu noapoGHO ocBe-
IIIEHbl Ha CTPAHULIAX HAILEro xyp-
Haja.

FO6unisp MoAroTOBMJI OCHOBHOM
nokaaa it 9-i MexayHapoaHOM
koHdpepernuun [UFRO no cymke
JIPEBECUHDI, KOTOpasi COCTOMTCSl B

asrycre 2005 r. B Kurae. B HEM oT-
paXeHbI UTOrM HoJiee YeM oIy BeKo-
BOMU HAy4YHOW  JeSATeTbHOCTH
B.H.Yronesa u ero coTpyaHHKOB B
obslacTi uccneaoBaHus jaepopma-
LUHA U CYLIWIbHBIX HANpsDKEHUH B
JIpeBECHHE.

Kosuteru, yueHukH M nocieiosa-
tenu npocdeccopa b.H.Yronesa
TEIJI0 MO3APABUIIM €r0 CO BCTYyIUIE-
HHUEM B BO3PAcCT KUTEHUCKOH U Ipo-
deccuoHanbHOW MYyJIpOCTH BbIC-
el npodsl. PenakunonHas koste-
rust ¥ peakuus xkypHana "Jlepeso-
oOpabaTpiBarolias  MPOMBbIILIICH-
HOCTB'" C PajOCTbIO MPUCOCIUHS-
FOTCSl K OTUM [03/{PaBJIEHUAM U XKe-
JIAl0T IOUNSpY JIMYHOTO CYACThS,
OTMEHHOIO 3/10pOBbs, Ja/IbHEHIIMX
Hay4YHBIX, HAay4YHO-MEJarornuyeckix
U Hay4YHO-OpPraHMU3alMOHHBIX yCIIe-
XOB, @ TaKXKe€ BBICOKOH MyOauKaLu-
OHHOM aKTUBHOCTH.

ITIPUMEHEHUE HU3KOMOJIEKYJIAPHbBIX
COIIOJIMMEPOB HA OCHOBE IIOBOYHbIX
IMPOAYKTOB ITPOU3BOACTBA IIOJIUBYTAAUEHA

B KAYECTBE MOJU®UKATOPOB
JPEBECHOBOJJIOKHUCTDBIX ILUIUT

C.C.HukynnH, O.H. @PunumornoBa, H.C. Hukynurna, B.C. bonagsipes — BopoHexckas

rocypapcrBeHHas necortexHyudyeckasa akagemuma

[lIupokoe TpUMEHEHHE B pa3IMYHBIX KOMIO3MLIMOHHBIX
COCTaBax — NpPH M3rOTOBJIEHHH PE3MHOTEXHHUUECKUX H3Je-
JIVH, JTAKOKPACOYHBIX MarepuasoB U ap. [1-3] — B HacTos-
lee BpeMsi HAUMHAKOT HAXOOUTh MOJUMEPHbIE MaTepUasl,
TOJIy4eHHbIE Ha OCHOBE OTXOJOB M MOOOYHBIX MPOAYKTOB
He(TEXUMHUECKUX TPOU3BOIACTB. MHTEpec K UX HCHOJb30-
BAHMIO OOBSACHSETCS TEM, YTO OHU HeAe(DULUTHBI U JELIEBHI.
OaHaKo 3TH MOJUMEPHBIE MaTepHabl B psJie Cly4aes He 00-
nanaT TpedyeMbIM KOMITIEKCOM CBOMCTB, UTO B 3HAYHTEIIb-
HOM CTeNeHH CAePIKUBAET UX MPUMEHEeHHe U 0bycrnoBiuBaeT
HE0OXOIMMOCTh TPOBEAEHHs JOMOJHUTENBHBIX MOUCKOBBIX

MCCIIeIOBaHUI MO BBISIBJIEHHIO HOBBIX 00JacTeif MX UCIOJIb-
30BaHus. OIHOH U3 HUX sIBJIETCA 3alMTHas oOpaboTka ape-
BECHHBI U MaTepHajoB Ha e€¢ ocHoBe [4-8] ¢ Lenblo ynyu-
LIUTh BOJOCTOMKOCTb UCXOAHOM MPOMAYKLMH, a Ul JpeBec-
HOBOJIOKHUCTBIX TUIUT (/IBII) — ewmé u npovHoCTHEIE MOKa-
3arenu. B naHHOM 067acTi MOTYT ObITh UCIIOJIb30BaHbI U Ta-
KHE TMOJMMEPHBIE MaTepuallbl, KOTOPbIE 10 BEIWYHMHAM He-
KOTOPBIX CBOMX IOKa3aTesIel He COOTBETCTBYIOT TPEOOBAHU-
M, TIPEIBABISIEMbIM K JJAKOKPACOUHBIM MaTepualaMm.
JIOTIOIHUTEIbHOE BBEIEHHE BUHMJIAPOMATHYECKHX U aK-
PUJIOBBIX MOHOMEPOB B MPOLIECCE CUHTE3a MOJUMEPHBIX Ma-
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TEPUAJIOB Ha OCHOBE OTXOJ0B M MOOOUHBIX NMPOAYKTOB Hed-
TEXMMHUUYECKUX MPOMU3BOJICTB IMO3BOJISET MOBBICUTL OOLIMH
BBIXOJ IOJMMEPHbBIX MaTepUaliOB W YIYUIIUTH BEJTHYMHBI
HEKOTOPBIX MX MOKa3are/e (1Mpu 3TOM, Npas/a, MOBBIIIAET-
¢S U UX cTtouMocTs [9, 10]).

B pabote npescraBieHbl pe3ysnbTaThl UCCIIEIOBAHUS BO3-
MOXHOCTH TIPUMEHEHHS HU3KOMOJIEKYJIIPHBIX MOJMMEPHBIX
MaTepuanos, noayyeHHsix u3 cmecu KOPT (ky6oBbix ocrar-
KOB peKTH(MKALMKW BO3BPATHOTO PACTBOPHUTENs — TOJyo/a
MPOM3BOACTBA OyTaZAMEHOBOr0 Kayuyyka) M CTHpOJa, s 3a-
IWUTHOH 0Opabotku JIBII.

Hns mccnenosanus ObUT MCMOMB30BAaH OJIUTOMeEp, MOy~
YeHHbII U3 Takoit ucxoanoit cmecu KOPT u ctupona, B Ko-
TOPOM MaccoBO€ COIEpKaHUe CTUPOJIAa COCTABIIsIO0 OT 50 10
90% — HEoOXOAMMOCTb TEXHOJOTHYECKOTO COOIIONEHHUS
MOCJIE/IHEr0 JManasoHa BeJIMYMH JloKazaHa B pabore [9]
(Ba)kHBI MOMEHT: P BBICOKHMX BEJMYMHAX MACCOBOIO CO-
NEPXKaHUs CTUPOJIa B Ha3BaHHOM CMeCH
nosydaemslif onuromep Oyner coxep-

XKaTh MEHbIIee KOTHYECTBO KpaTHBIX Ce

OXJIaK 1A/ €CTECTBEHHBIM MyTEM 10 KOMHATHOM Temrepa-
TYPbl ¥ KOHAMLMOHUPOBAH, 3aTeM 00pa3iibl JIBIT HCTBITHI-
BaJIM Ha POYHOCTB NMpPU U3rude, BOAOMOINOLIEHHE U pa3ly-
XaHue.

BeMuMHy MaccoBOro CofepKaHus oNuroMmepa B MOau(u-
uupoBanHbix obpasuax JIBIT onpenensiny rpaBumerpuuec-
KMM METOIOM (T.€. 10 BEJIMYMHE MPUPAIICHHUS UX MacChl) —
pe3yabTaThl cocTaBUIM aAuana3oH ot 10,4 1o 19,7%.

B kauecTBe QyHKUMIA OTKIIMKA, UM LEIEBBIX MapaMeTpoB
obpabotku JIBIT BeIGpaHbI Mmpees MpodHOCTH NpU M3rnbe
0, koo duument Bogonornomenus K, u koadduument pas-
6yxaHmi K obpaborannbix JIBII.

Ha pucyHKe NPHUBEAEHBI rpaQ KK 3aBUCHMOCTH CpeJIHere-
OMETPHUYECKOTO 3KCMIEPUMEHTAIbHBIX 3HAYEHHH KaKI0r0 U3
TpEX MCCIEeI0BaHHBIX MoKa3arenei oOpaboranubix JIBIT:
o, Mlla (1), K, % (2), K , % (3) — OT KaX/10r0 M3 YeThIpEX
[IaBHBIX (baKTopOB TeXHOHOFMM obpabotku JIBII. I'paduk

A 7 B

CBsI3€H, @ 9TO MOXKET OTPULATENBLHO CKa- [,5 . 1 45 . . 1
3aThCs HA €ro CTPYKTYPUPOBAHUHU TpU s

TepmMooOpaboTke nponuTaHHbiXx JIBIT). 1(0 i . e /o l,a ' /‘ \.
MonekynsapHas Macca oJiuromepa, orpe- A

JIeNIEHHas BUCKO3MMETPHUECKUM METO- 35 g 35‘:

JioM, coctaBnsana 1300-1900 aroMHBIX o 2 ™~

eIMHMIL Maccel, uiu 2,159-1072' — 25 B X Kl 25 g X /ﬂ

3,155:10%' . OnMromep B HOpMasbHBIX I X
YCIIOBHSAX TPEACTABIAN CO00M BSI3KYIO, 20 [ 20

MacCJISHUCTYIO HKUAKOCTh TEMHO-KOPHY- | ~A

HEBOro 1BeTa (IpH MacCOBOM COEpIKa- {5 \\ /3 15 \A\ 9

HUM CTHUpOJIa B HCXOJIHOHM cMecH 0 A a 10_ A<

50-70%) wiau TBEPABIH mpoxykT (npu { L L a
MacCOBOM COJIEpXKaHUM CTHpona Golee ] T

80%), XOpowIO pacTBOPUMBIil B apoMa- 0 éu Bb 1[]'0 10{0

THYECKHX U aTU(aTHYECKHX YIIIEBOIO-

. 055 60 80 90
“a‘c C%

]

pozax.
B uccneoBaHuaX IIaH dKCNEpUMEH-

Ta OBUT COCTABJIEH Ha OCHOBE I'PEKO-Jia- Cf' Ce D

TUHCKOTO KBajpara 4-ro mopsaaxa [11]. 45 - 45»—

ITperMyIIecTBO JaHHOTO MJIAHKMPOBA- A_ . /1

HUS — 3HAUUTENLHOE COKpaIlleHHe Yhca ['D e o * . 40 o @ oo & remneoms & =0

9KCHEPUMEHTOB, HEOOXOIUMBIX JUISl BbI-

SBJIEHUsA TNIABHBIX TEXHOJOIMUYECKUX 35' 35:

(akTopoB npouecca 06paboTku MaTepu- 7 T

aja M JUIs MOCJIEAYIOIEero MOoTydeHuUs 25 X% B /2 25 "k“—x—"‘__é

PErPECCHOHHBIX YPaBHEHHH, KaXK10€ U3 X 2 =

KOTOPBIX OINHKCBHIBAET 3aBUCUMOCTH OJI- 20' 20

HOTO M3 OCHOBHBIX IOKa3areneil obOpa- X 5t

60TaHHOrO Marepuana OT YMOMSHYTBIX 15 0 a /8 —A— A a /3

MJIaBHBIX TEXHOJOIMYECKUX (PaKTOpOB. R ——a 10 L ek
HM3rotoBiieHHbI€ 110 CTAHAAPTHOM TEX- 10 J’F

Honoruu JIBIT Tommwuuo# 3,2 MM mor- (& 4 L 5 4 . 4 -

pyxanu B onuromep. Temneparypa onu- 0 100 {20 1440 1460 0 1 5 5 7.

romepa 1pu nponurtke [IBII cocrasnsna tr, oC f, i

60-120°C (¢daxrop A). BennuuHy mac-
COBOIO COZAEPXKAHUSI CTHPOJIAa B HCXOM-
Hoit cmecu KOPT u ctupona (pakrop B)
usmensnu B npenenax 50-90%. Ilpo-
JOJKUTENBHOCTh MPOMUTKU TUIMT COC-
taBnsna 60 c. [Iponurannsie JIBIT noa-
Beprajau TepMHYeckoit oOpaboTke mpu
100-160°C (¢daxrop C) B Teuenue 1-7 u
(¢paktop D). Moguduuuposanusie JIBIT

Fpaduku 3aBUCMMOCTU CpeiHEreoMeTpUHecKOro 3KCMepuMEeHTaNlbHbIX 3HAYEeHUN
C, KaXAaoro U3 Tpéx UccnenoBaHHbIX Noka3saTteneit moguduuupoeanHbix AABM: npe-

Aesnia Npo4yHoCcTHU npu uarube (7), koadpduumenta sogonornowenus (2), koapou-
uMeHTa pasbyxaHus no TonwuHe (3) — OT KaXA0ro U3 YeThipéx rnaeHbIX GpakTopos
TexHonoruu o6pa6orku ABM:

A - TeMnepatypbl onuromepa npu nponutke [BI1; B — MaccoBoro coaepxaHus cTuposa B Uc-
XOAHOW cMecu; C — TemnepaTtypbl TepMoo6paboTku MPONUTaHHBIX MNNT; D - npoponxurens-
HOCTW TepMo06pPaboTKU MPONUTAHHBLIX NAUT
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3aBUCMMOCTH G Moauduuuposanbix JIBIT or conepkanus
ctuposa C UMeeT MakCHMyM. DTO, BEpOsATHEE BCEro, CBA3a-
HO C T€M, UTO OJIMroMep, Mojy4yaeMblii U3 UCXOIHOH CMecH
MOHOMEpOB C BBICOKMM MAacCOBBIM COJIEPKAHHEM B Hell CTH-
pona (80% u Gosee), UMeET Malyt0 HEHACBILEHHOCTh U He-
JOCTATOYHO XOPOLIO CTPYKTYPUPYETCSA TMPU IMOBBILIEHHBIX
TeMIeparypax, obecrneumBaeMblX NpU TepMooOpadoTKe Mpo-
nutaHHbix JBII. B To ke BpeMs BBICOKOE COIAEpKAHUE CTH-
pona B McXoHOM MoHoMepHO# cmecu (80% u Gonee) npu-
BOUT K CHH)KEHHIO BOJIOMNOIVIOLIEHUs U HaOyXaHUS MOIHM-
¢dunmposanueix JBIT (npuuuHa: npu yBenuueHud C yMeHb-
[aeTcsi HermpeneabHOCTh CUHTE3MPOBAHHOIO OJIMTOMEPa).

PerpeccuonHble ypaBHeHUS Ui QyHKUMH OTKIIMKA, MOJTy-
4eHHble MyTEM MareMaTndyeckoi 0o0pabOoTKM pe3ynbTaToB
SKCMEPUMEHTa, UMEIOT BUJL

g, = 1,56-107 (40,4 — 0,0045t )(~10,1 + 1,46C —
- 0,0102C?)(37,5 + 0,0195¢)(39,3 + 0,1757);

K, = 74107 (24,8 — 0,0105t )(31,9 — 0,114C)(28,75 —
—0,0375t)(24,8 — 0,241);

K, = 5,56:10 (18,9 — 0,0735t,)(23,4 - 0,157C)(15,4 -

{0258 )(12,7 ~0,135%).

[To pesyJibTaTaM 5KCIEPUMEHTa OUpeleieHbl YCIOoBUS,
npu KoTopbix npouHocTs JIBIT npu usrube, BoAONOIIOLILE-
Hue u pasOyXaHue ABNAIOTCA Haumyumumi (t, = 120°C, C=
70%, t = 160°C, t = 7 ). Ilo BbllLENPUBEAEHHBIM ypaBHe-
HUSAM [POBEJICHBI PACUEThI, M MOTYYEHHbIE 3HAUEHUS COMNOC-
TaBJIEHBI C IKCIIEPUMEHTANBHEIMHU (cM. Tabnuiy). Conocra-
BUTE/ILHBINA aHAIM3 3THX JaHHBIX MTOKA3bIBAET: PACXOXKAECHHE
MEXIy KCIEePUMEHTANbHBIMU M PacyEéTHBIMU 3HAUEHUSIMU
KaXKJI0ro MCClIeI0BaHHOTO Tokasaress oopaboranubix JIBII
(npenena npodHocTH npu u3rude, koagduumeHTa BogONOr-
Jo1eHus, Ko3ppuunenta pasOyxaHus) He npessiuaet 15%.

B rabinuue npeacTaBieHbl TAKXKE SKCIIEPHMEHTaIbHbIE Be-
nannbl 6, K u Kp o6pasuor koHTponbHbIX JIBIT (He moa-
BEPrHYTHIX 06Bpa60n<e CTUPOJICOAEPIKALLMMHU COMOIMMEpa-
mu Ha ocHoBe KOPT) u obpasuor IBII, moxuduumposaH-
HBIX TAJUIOBBIM MAcjiOM — TPOAYKTOM, MIHPOKO MpUMEHse-
MBIM Ul YJIY4IIEHHS CBOMCTB IUIMT. COMOCTaBUTENbHbIH
aHaJM3 JTaHHBIX TaOIMUBI MMOKA3bIBaeT, 4To 0Opasupl Ioc-

3HaveHus nokasarenei JIBII
MOJABEPrHYTHIX HCXOHBIX [pOIUTaH-
npeuiaraeMoin (6e3 mpo- HBIX TaJIo-
[Mokaszaresu o0OpaboTke MTUTKH) BBIM MacJIOM

pac- | skcne- 9KCIEPH- | IKCIIEPHUMEH-
4yeT- pUM- MCHTaJIb- TaJIbHOC
HOC HOE€ HOC

[Tpexen npounoctu | 44,1 45,6 33,8 38,6

npu u3rude, Mlla

Koadpunment 21,9 17,5 254 18,1

BOJIOIIOTJIOLLEHUS,

3a24 4, %

Koadduuunent 9.3 10,2 15,3 13,5

pa30byxaHus no

ToJuuHe, %

[Ipumeuyanue. MaccoBoe colepkaHie TalIOBOrO Macia B
nponuTtanHbix [IBII coctaBnsno 13,9%.

CAPATOBCKAS T'YBEPHCKAS
TOProBoO-nPOMbILUJIEHHASA
MAJIATA

nenuux [IBIT u o6pazupl koHTpoabHbIX JIBIT mo Bcem oc-
HOBHBIM MOKa3aressiM yctynaiot obpasuam JIBII, obpabo-
TaHHBIX C UCIOJIb30BAHUEM YIIOMSHYTOTO OJIMTOMEPA.

Brisoasl

1. Onuromep, nosnyuaembiit u3 cmecu KOPT (ky6oBbix oc-
TaTKOB PeKTH(HKALIMHK TOJIyoJIa IIPOU3BOACTBA AJIACTUYHOIO
nonubyTajMeHa) ¥ CTUPOJIa, MOKHO UCMOJBL30BAThH B KAYECT-
BE€ OCHOBBI JUIst 3alMTHOU 0OpaboTku JIBII.

2. OnTUMalbHbIe BEJTMYMHBI [VIABHBIX [1aPaMETPOB TEXHO-
noruu npemiaraemoii obpadorku JIBII Ttakossr: C — 70%,
t —120°C,t —160°C, 1~ 7 u.

3. CoiictBa obpabdorannbix JIBIT Hanbonee cHibHO 3aBH-
CAT OT COAEPXkKAHUs CTUPOJIA B UCXOTHOH MOHOMEPHOM cMe-
CH, @ OT TeMIIepaTypbl MPOIUTKH, MPOJOIIKUTENBHOCTH U
TeMIiepatypsl TepMooOpaboTKM OHH 3aBUCAT B MEHbILUEH
CTEINEeHH.
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DKCIIEPUMEHTAJIBHOE N3YYEHHUE

COINPOTUBJIIEHUSA MATEPHAJIOB

ITPU ITOAT'OTOBKE CIIEHNUAJIUCTOB
ITIO IEPEBOOBPABOTKE

P.M.lannamoB, kanp. TexH. Hayk — BalWKUPCKMIA rOCYNapCTBEHHbIV arpapHbIii YyHUBEpCUTET

"ConpoTuieHne MarepuaioB" — 6a3o-
Bas TEXHHYECKas IUCLUMIIMHA [PH
MOArOTOBKE CHELHANUCTOB A Oepe-
BOOOpadaThIBaOLIEH MPOMBIIIIEHHOC-
TH. B 06pa3oBarenbHOM mporecce Tex-
HUYECKOr0 By3a OHA CITy)KUT CBS3YIO-
IIMM 3BEHOM MEXIY TEOPETHYECKOH U
NPUKIIAJHON MEXaHUKOW, IPUMEHEHUE
e€ mnosiokeHHiH obecrieyuBaeT Mpoy-
HOCTb JIEPEBSAHHBIX KOHCTPYKUMH W,
ClIeI0BaTeNIbHO, UX 0€30MacHOCTb.

H3syyaemas B TeXHMYECKHX By3ax Te-
OpHs CONPOTHUBJIEHUS MaTepHanoB Oa-
3UpYeTCs Ha psijie 00LIEN3BECTHBIX YII-
POLIEHUH peallbHbIX SIBJICHHUM, NpPOHUC-
XONALIMX B 2JIEMEHTaX KOHCTPYKLHM
1oJ AeMCTBHEM BHEUWHUX cuJil. [ToaTo-
My Ui yeBoeHus Kypea "ConpoTusie-
HUe MmarepualioB" TpebyeTcsi MoaTBe-
PXKIEHME €ro OCHOBHBIX TEOpeTHUec-
KHX TOJOKEHUH pesynbraramu Jjabo-
PaTOPHBIX OMBITOB.

OJnHako no psay NMpU4MH B 00paso-
BATEJILHOM TMpOoLlecCe BY30B C KaXKIbIM
roJ0OM YMEHbBIIAETCS  KOJIHYECTBO
y4eOHbIX 4acOB M0 0OLIETEXHHUECKUM
JMCUMIUIMHAM — B TOM YMCJIE [0 KypCy
"ConpoTuBeHHe MaTepuasoB", Mpu-
uéMm B GoJbLIEH Mepe cokpallaeTcs Jia-
GoparopHas yacth Kypca (M3—3a Mo-
pajbHOro ycTapeBaHust 000pyn0oBaHusl,
Gonb10ii TPYHOEMKOCTH paboT, OTCyT-
CTBHS COBPEMEHHOH H3MEpPUTETbHOU
annaparypel).

[Ipu nepuumre BpeMeHH 1is IKCIie-
PUMEHTANILHOTO TOATBEPIKACHHUS TeOo-
PETHYECKUX TOJOXKEHUI HeoOX0oauMo
NPUMEHATH TPOCThIE W HaAEXKHBIE,
JOCTYMHBIE JJaOOpaTOPHbIE YCTAHOBKH,
obecreunBaloLIne BO3ZMOXKHOCTD OBICT-
pOro BLINOJHEHHA OMBITOB M OBICTPOTO
[IPOBEJEHUS MOCIEIYIONIEro aHalln3a
pe3ynbTaToB usMepenuii. Kak mokasbl-
BAeT Halll JUTMTEIbHBIA MpaKTHUECKUH
OIBIT, TAKUMHU XapaKTepUCTHKaMK 00-
JIalaloT TeH30MeTpuyeckue sadopa-
TOpHbIE ycTaHOBKM. Hame npencras-
JIEHHE O JI0CTAaTOYHBIX Mepax 1o obec-
ne4yeHuto 3 PEeKTUBHOIO 3KCIEPUMEH-

TaJIbHOT'O MU3Y4YE€HUs OCHOB AMCUHMIIIU-

Hbl "COnpoTHBIEHHE MaTepHaaoB" —

P NOArOTOBKE CHELUAIMCTOB 10 pa3-
paboTKe M HCIONB30BAHHIO TEXHOJIO-
ruil st aepeBooOpabarbiBatolei oT-
pac/iu — 3aKJII0YaeTCs B CIEAYIOLEM.

B TexHuueckoM By3e HOMKHA OBITh
AaBTOHOMHasl TeH30MeTpHuueckas s1abo-
paTopus C yCTaHOBKAaMU JUISl SKCIepu-
MEHTaJIbHOTO OIpe/eeHNus] BEJIHYUH
CIIEAYIOLMX N1apaMeTPOB APEBECUHBI U
nokasareneil HU3MYECKOro COCTOSHUS
JIEPEBAHHBIX U3IEIIHMN:

koadduuuenton [lyaccoHa u koHIe-
HTpaLMK HalpsKEHUI;

HalnpsKeHWH, BO3HMKAIOILUMUX B JIBY-
XOIropHo# Oanke npu e€ uzruoe;

HarpsKeHui, BO3ZHUKAIOIIUX B JBY-
XOMOPHOM CTAaTHYECKH Heonpeaenu-
Moii Gasike npu e€ usrube;

HAaIpsOHKEeHHUH, BO3HUKAIOIMX B KOH-
COJIbHOM Hastke mpu e€ KoCoM U3ruoe;

HanpsKeHHH, BO3HUKAIOWIMX B Opy-
CE MpH €ro 0HOBPEMEHHO MPOUCXO/IS -
IIHUX U3rHbe U KpyueHHUH;

HarpsyKeHUH BO BHELIGHTPEHHO CxKa-
TOoM Opyce;

Hanps KEeHUH, BO3HUKAIOIUX B Opy-
Ce MPH BHEAPEHUU B HErO KJIMHA,

HamnpspKeHWH B CTEHKaX TOHKOCTEH-
HOro pe3epByapa ¢ BHyTPEHHHUM JiaBJie-
HHEM.

Hccnenyemblie ynpyriae 3JAeMEHTHI
J1abOpaTOPHBIX YCTAHOBOK ClIEAy-
€T W3rOTOBJIATh U3 JAPEBECUHBI TO-
BapHbIX MOPOLL.

PaccMoTpuMm ycTpoiicTBO U
NPUHLUKI JEHCTBUS HEKOTOPBIX
TEH30MEeTpUYECKUX Jaboparop-
HEIX YCTaHOBOK.,

VYcraHoBka Ui OmpeneeHus
HanpsKeHUi, BO3HHUKAIOIIUX B
ABYXONOPDHOH CTAaTHYeCKH He-
onpejaeJHMOMH Hajike npu eé u3-
rube. CxeMa yCTaHOBKH TOKa3aHa
Ha puc. 1. Ona coctouT M3 more-
pedHoil Oanku / W JABYX BepTu-
KajbHbIX cToek 2 u 3. [lomepeu-
HOe cedeHHe Oajlkhu — MpsAMoy-
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Puc. 1. Cxema ycTaHOBKMU Ang onpepe-
NeHUs HanpsaXeHui, BO3HUKAIOWUX B
CTaTU4YeCcKH HeonpenenumMoin ABYXO-
nopHou 6anke npu eé uaruode

royicHoe. baska u cToiku KECTKO coe-
JIMHEHBI MEXIy COOOi.

Ha HuxHIOW rpaHp Oanku napai-
JIEIBHO OCH CUMMETPHMH NPHUKIIEEH pa-
GouMit TEH3OMETPUYECKHI JaTuyMK
(Tensoparuuk) PJI. KomreHcauoHHbIH
Tenszonatyuk KJI npukieuBaroT Ha ot-
JIeIbHBIA  BJIEMEHT MNUJIoMaTepuana,
taxk yto KJI He moasepraercs ynpyro-
My nedopmuposanuio. [Ton neiicTBruem
NPUIIOKEHHON BHeWIHelH cuinbl F Ganka
aedopmupyetcs — npu 3tom PII nou-
HOCTBIO KOTIMpYET yNpyryio aedopma-
U0 HaIKH.

VeraHoBKa 1 onpeieseHus Harps-
JKEHUH, BOSHUKAIOLIUX B KOHCOJILHOI
Oanke npu eé kocom u3rube. Ycra-
HOBKa, CXeMa KOTOpOH MoKa3aHa Ha
pHC. 2, npeacTaBnsieT coboii ropu3oH-
TaNbHY10 6aKy 2 NpsMOyroJabHOro ce-
YEHUS, KECTKO 3aIUEMJIEHHYIO Ha OC-

Puc. 2. Cxema ycTaHOBKM ANA onpeneneHus
HanpsXeHWi, BO3HUKAKLWMUX B KOHCONbLHOM
6anke npu e& Kocom uarube
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Puc. 3. Cxema yCTaHOBKM ANf onpeneneHus
Hanps)XXeHuil, BO3HUKaLWMUX B Gpyce npu ero
OHOBPEMEHHO NPOUCXOAALLUX U3rube U Kpy-
YeHUuU

HoBaHue /. BuewHss cuna F nedcTry-
er Ha OaiKy 4Yepe3 CTajlbHOM KaHar,
NPH 3TOM BEKTOP CHJIBI COCTABIIAET C
ocelo Oanku yroa ¢. BepTukanbHas
coCTaBJISOIAs BEKTOpA CUJTbI M3ruba-
eT OaJIKy OTHOCUTEJILHO OCH X, @ TOpH-
30HTa/lbHass — OTHOCHTENBHO OCH Y.
JUnst u3MepeHust BeJIMUMH OTHOCHUTEb-
HbIX Aedopmannii 6anku, 0OycioBeH-
HBIX M3rMOOM OTHOCHTEIBLHO OCei, Ha
€€ rpaHsx npukjieeHsl paboyue TeH30-
naruvku PJI, u PII,. KomneHcauuon-
Hbld TeHzonaruuk KJ[ ycraHoBieH Ha
OT/EJNILHOM 3JIEMEHTE COOTBETCTBYIO-
1LIero nuioMarepuala.

YeraHOBKa [UIS OMpEeNIeHUst Hanpsi-
)KEHUH, BO3HMKaOIMX B Opyce npu
ero OJHOBPEMEHHO NPOHCXOASIIIHX
u3rnde W Kpy4yeHHH. YcTaHOBKa (eé
cXema npejcTaBjieHa Ha puc. 3) cOCTo-
UT W3 BEpPTUKAIbHOTO OCHOBaHWA I,
JKECTKO COEAMHEHHOTO C HUM FOPU30H-
TabHOro Kpyrioro Opyca 2 JIMHO#M 1,
u pbluara 3 JUIMHOM 1, xke€cTko coenu-
HEHHOTO C TMOC/IEIHUM.
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Puc. 4. Cxema ycTaHOBKM AN onpepe-
NEeHUs HanpsXeHUW’ BO BHELLEHTPEHHO
cxartom bpyce

[Tox neficTBUEM BHELLIHEH CUIIBI
F ©pyc oIHOBpEeMEHHO CKpy4HBa-
ercst (3ddekr onpenensercs Be-
auuuHo# Fl — kpyTawero mo-
meHTa cuibl F) u narudaercst (3¢-
(et omnpenensercs BeIUYUHOMN
Fl, — usrubarouero Mmomenra cu-
ael F).

Jns onpeneneHus MakCUMamb-
HOM BEJMYHMHBI OTHOCHTENIBHOIO
capura Opyca, 00yCIOBIEHHOTO
KPYTAIIUM MOMEHTOM, TMOJ YIJIOM
45° k obpasyroleit npukieeH pa-
Gounii Tensonaryuk P/I,. Jlns on-
peleneHns BEeJIMYUHBI OTHOCH-
TenpHOH nedopmaunu Opyca,
o0ycroBneHHOM  H3THOaIUM
MOMEHTOM, Ha BepxHell yactu Opyca
napajuienbHo oOpasyrouei npukieeH
pabouuii Tensonatunk PJI,. Komnenca-
UMOHHBbIM TeH3omaTuuk KJI ycraHOB-
JIeH Ha OTJEJbHOM 3JIEMEHTE, KOTOPBIi
He rojaBepraercs 1e(hOpMHUPOBAHUIO.

[Ipu rnpoBeleHHH U3MEPEeHHH CUnTa-
10T, YTO KaX/bld M3 ABYX Ha3BaHHBIX
a¢dexroB: kpydeHus Opyca, u3ruda
Opyca — onpenensercs ToJAbKO BeJINYHU-
HOH COOTBETCTBYIOIIEIO MOMEHTa CH-
ael F. Ilpu onpeneneHUW BEIHYMHBI
caBura Opyca npu KpydeHHM IOJ ero
CBODO/IHBIM KOHEl| YCTaHaBJIMBAIOT
yIop, NMpeaoTBpallalolii BepTHKAIb-
Hoe nepemellenue opyca.

BennurHa OTHOCHTENBLHOrO C/BHIa
Opyca mpu Kpy4eHHH paBHa YIBOEH-
HOM BEIMYMHE OTHOCUTEIbHON JIMHEH-
HOlt nedopmauuu Opyca, ornpeyeséH-
HOM 3KCMEepUMEHTAIbHBIM MY TEM.

VYcraHoBKa JUls ONpeIesieH s Harpsi-
KEHUMH BO BHEUEHTPEHHO CKATOM
O6pyce. Cxema ycTaHOBKM MOKa3aHa Ha
puc. 4. OHa COCTOUT U3 BEpTUKAJIBLHOM
KOJIOHHBI / W TOpHU30HTalbHOU OGanku
2. Ilpu 3TOM HampaBjieHUE IEHCTBHSA
BHEIWIHeH cultbl F He coBniagaer ¢ Bep-
THKaJIbHOH OCBIO CUMMETPHM KOJIOH-
Hbl. BelnunMHa X-KOOpAMHATBI TOYKH
npuiioxkenus cuiel F coctapnser xF, a
y-koopauHatel — yF. Takum o6pazom,
Opyc u3rubaeTcs OTHOCHTENIBHO OCeH
X Uy (1moj neHCTBHeM BHELEHT-
PEHHOM CHJIBI), @ TaK)Ke UCTIBITBI-
BaeT LEHTpalbHOE CXKaThe (Mofg
JIeicTBHEM BHELIHEH cuitbl). [Toa-
TOMY Uil ONpENeeHUs] OTHOCH-
TeNbHBIX nedopmanyii u3ruba Ha
COOTBETCTBYIOLIMX TFpaHsAX Ko-
JIOHHBI NpUKJIEEeHbl paboune TeH-
soparunkd PII u PJI,. Jaryuk
PJI, oTmenbHO (QUKCHPYET Takxke
BEJMUMHY OTHOCHUTEJIbHOW [e-
dopmauuu cxatus noj AecTBU-
em cuisl F.

BenuunHy T0JHOrO Harpsxe-

HUS B paccMaTpuBaeMoif TOYKe orpe-
NeNAT NyTEM anredpanyeckoro cio-
JKEHHUs BETMUYMH OTIENbHBIX Harpske-
HUH.

VYcraHoBKa AJ1s ONpeeIeH|s Hanps-
JKEHUH B CTEHKe TOHKOCTEHHOIO Je-
peBsiHHOTO pe3epByapa. Cxema ycra-
HOBKHM I10Ka3aHa Ha puc. 5. OHa npejc-
TaBasieT coboi nepeBsHHYK Oouky /
UWJIMHAPUYECKOH (GOpMBI C JAHUILAMH
2 u 3. Ha aneMeHTbl CTEHOK O04YKM
NEHCTBYIOT CHJIBI, 0O0YCJOBJIEHHbIE
TEM, UTO OHA Harpy>eHa IpoayKTOM.

Ha BbigeneHHbIH MpaMOYyroibHblii
3JIEMEHT CTEHKM pe3epByapa JeiCTBy-
10T [1Ba HaNpsKEHMs: HaNpsKeHHe G,
cTpeMslieecs pazopBaTh pe3epByap Io
obpasyiollei, U HanpsKeHHe G, CTpe-
MsIeecs pasopBarbh €ro o rnomnepey-
HOMY cedeHH10. [l u3MepeHus Besu-
YUH OTHOCHTENIbHOH aedopmaluu 1o
KaXX[IOMY M3 JBYX B3aUMHO MepreHIu-
KYJSAPHBIX HanpaBJeHUH Ha HapyKHOH
MOBEPXHOCTH pe3epByapa MPHKIEEHb
paboune Tensomaruuku PI[ u PII,.
Komnencauuonsslii TeHsonaryuk KJ[
pa3MelIaloT Ha OT/AENBLHOM JJIeMeHTe
nujioMarepuania.

YcraHoBKa 1151 OINpe/IeieHUs Harpsi-
KCHHUH, BO3HMKaIOIIMX B Opyce npu
BHEJIPEHHH B Hero kiauHa. Cxema yc-
TAHOBKU IoKa3aHa Ha puc. 6. OHa coc-
TOUT U3 Opyca / u kiauHa 2. Pabounit
TeH3zonatuuk P/l mpukiaeuBaioT Ha mo-
BEPXHOCTH HHUKHEN yacTu Gpyca nep-
NEHAUKYISIPHO BEPTUKAIBHOW OCH.
KomnencauronHbiii TeH3omatunk KJI
yCTaHaBIIMBAIOT Ha OTHEJLHOM Jepe-
BSIHHOM 3JIEMEHTE, KOTOpBIi He Moi-
BepraeTcs neopMUpOBaHHIO.

BenuunHbl OTHOCHUTENBHBIX YIIPYTHX
nedopmauuii onpenesstoT TOJNBKO B
MOMEHT HayaJla BHEJIPEHHs KJIMHA B
Opyc nox nedcTBrUeM BHelHel cuibl F.

DJIeKTpUUECKOe  COMpPOTHUBIIEHHE
Ka)XJIOr0 TEeH30JaTYHKa COCTaBseT
100 OM, a mKHa ero 6a3sl — 15 MM.

Paboune u KOMMEHCALMOHHBIN naT-
YUKH COCNUHSIOT BO BHELIHMH MOJIy-
MOCT M COOTBETCTBYIOIIMM 00pa3om
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Puc. 5. YcTtaHOoBKa nns onpeneneHwus Hanpa-
XEHUW B CTEHKEe TOHKOCTEHHOrO 1epeBsAHHOro
pe3epByapa
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Puc. 6. YcraHoBKa Aons onpepneneHus
HanpsXeHui, BO3HUKaWWUX B Gpyce
Nnpu BHEAPEHUU B HEro KJuHa

MOJK/IIOUYAIOT K LU(PPOBOMY U3MEPHUTE-

JI0 BEJMYMH YHNpyrux nedopmauuii
LTH-1. Tlpu npoBeacHUU OKCIIEPH-
MEHTOB BEJIMYHHBI LUU(PPOBBIX CUIHa-
JIOB pa0OuMX TEH30JATYHKOB (UKCUPY-
10T U 110, ¥ MOC/e MPUIOKEHUS BHELI-
Hel Harpysku. [lns ompenesieHus Be-
JIMUUHBl OTHOCUTEJIBHON JIMHEHHOM
nedopMalMi  YIBOCHHYK pPa3HOCTb
MEX/ly COOTBETCTBYIOILMMHU JBYMS MO-
KazaHusMu npubopa ("mocne"” MHUHYC
"110") YMHOXAKOT Ha €JUHULLY OTHOCH-
TenbHbIX Aedopmauuii — 107°. Benuuu-
HBl HarpsyKeHUWH B TOYKE YIPyroro
dJIEMEHTa KOHCTPYKLIMH, IJIE pasMelLlie-
Hbl pabovMe TEeH30JaTYUKU, HaAXOUAT
no 3akoHy I'yka — ¢ yuérom Momyis
MPOJONBEHOM (BOIb BOJOKOH JPEBECH-
HBI) YIPYTrOCTH M MOIYJsl CIBUra Mu-
Jomarepualna.

Pe3ynbpraThl OMBITOB CPABHUBAIOT C
JAHHBIMHM PAacy&TOB MO COOTBETCTBYIO-
UM Gopmynam, MpeacTaBICHHBIM B

B.H. CbIPOE2KKHHY - 70 JIET!

8 wronst 2005 2. ucnonnunocs
70 nem Brnaoumupy Huxonaeeu-
yy Cuipoedckuny, npedceoame-
JI0 NPOU3BOOCMEEHHOU KOPNO-
payuu "Onexmpozopckme-
benv", zacnyoicennomy pabom-
HUKY J1eCHOU NpPOMbILUIEHHOC-
mu, OpOeHOHOCYY, Oenymamy
20po0cKol OyMbl, NOYEMHOMY
epascoanuny 2. nekmpo20pc-
Ka.

ITocne oxonuanus MIITH — co
cmaoicuposkoll 6 Hexocnosakuu
— Brnaoumup Huxonaesuu ces-
3Q01 CBOIO JHCU3HB ¢ DNeKmpo2o-
pCKum  mebenbHulM  KOMOUHA-
mom. Cmanosienue u pazeu-
mue KpynHeuuie2o Komounama
OmMpaciu — BANCHBLY PA30eN 02-
POMHOU pabombl nO Op2aHU3a-
yuu mebenvHou NpoMblULIeH-
HOCMU CIMPAHbL.

Bnaoumup Huxonaesuu eoze-
aasnsem npeonpusimue 0Oonee

40 nem, ou cozoan KONIEKMUS
eOUHOMBIUIIEHHUKOB, NOCMOSIH-
HO peuiaem coyuanbHule 3a0aiu
6 unmepecax c80ux pabomuu-
k08. I100 pyxosoocmeom Braou-
mupa Huxonaesuua xombunam
VBEPEeHHO 6X00UM 8 MPOUKY Ju-
depos MmebenbHOU Oompaciu.
B.H.Ceipoedsckurn — npexpac-
HblU CeMbAHUH, YYMKUU, Om-

TEOPETUYECKOH 4YacTH JAHMCUMITIMHBI
"ConpoTHBlIeHHE MaTepUasoB".

B nepuoauueckoil mevatu (KypHai
"IlepeBooOpabareiBatoiuas npom-cthb".
—1991. — Ne 1. — C. 12-13) ocBelueHsl
TaK)K€ TEH30METPUUYECKUE METOJbl
IKCIIEPUMEHTAIBHOTO  ONpeeseHUs
MOCTOSHHBIX YNPYTrOCTH MUIOMaTepua-
JIOB.

3ak/yeHue

Tonbko MpH HaIUYHK JOCTATOYHOTO
YHCra TEH30MeTpHUecKoro jadopatop-
Horo obopymoBaHust v ero 3pdexTHs-
HOM TIPYMEHEHHH MOXHO TpPOBOAMTH
yrnyOiaéHHOE  OKCIIEpUMEHTalbHOE
H3ydeHHe COMPOTUBIEHUS MaTepHanoB
B 00pa30BaTebHOM MPOLECCe TEXHH-
YeCKOro By3a MIsl MOBBILICHHS KayecT-
Ba MOJTOTOBKH CIELMATUCTOB T10 pas3-
paboTKe W HCHOJIb30BAHHMIO TEXHOJIO-
rui 415 1epeBooOpaboTKH.

3bIBYUBHIL U MANAHMAUEHLU DY-
KOBOOUMEb, KPenKuli X03si-
CMBEeHHUK, 0bujecmeentulii oe-
smenb, Myopblil cmpamez, moH-
KU MaKmux.

Hnpopmayus o pazeumuu
KombuHama, eHeOpeHuU Ha HEM
NPOEPECCUBHBIX MEXHON02UYeC-
KUX npoyeccos, Mamepuaos,
ONMUMU3AYUY  ACCOPMUMEHMA
BbINYCKAEMOU UM NPOOYKYUU
HeOOHOKPAMHO NyOIUKo8anacs
HA CIMPAHUYax Hauwezo KHCypHa-
Ja.

Compyonuku pedaxkyuu sxcyp-
Hala, Koueau u Opy3vs om Oy-
WU NO30PAsIISIIOM Y8aHCaemMo20
Braoumupa Hukonaesuua c
robuneem, 80CXUWAIOMCL UM U
JIcenaiom emy Kpenkozo 300-
POBbS, HEUCCAKAEMOU IHeP2Ul,
oanvHetwel  ni1000mMEOPHOU
oessmenbHoCmil,  COXPAHEHUS
€20 HeOmpPazuUM020 00asHUSL.
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IMPOBEJAEHUE DKCIIEPTU3bI 110 BBIBOPY
OIITUMAJIBHOT'O 3AIIIUTHOI'O ITPEITAPATA

JJIA TPEBECHUHDbI

10.A.Bapgonomees, sacn. nest. Hayku PO, a-p TexH. Hayk — JlabopaTopus sawmTsl gpesecuHsl LHUMMOa,
M.A.AM6poceBnY — ApxaHrenbCkuii rocyaapCTBeHHbI TexHnieckuin yansepcutet, P. H.Fannaxmertos,

kaHz. xum. Hayk — BawHUMNCTpom

PacuuyipeHue accopTMMEHTa CPEJCTB XMMHYECKON 3alUThI
JIPEBECHHBI 3HAUUTENIBHO YCIOKHAET BHIOOP ONTHUMAIBHOTO
npernapara Jyisi poOU3BOACTBEHHOIO MPUMEHEHHs ¢ yYETOM
MHOJKECTBA €r0 IKCIIyaTAllMOHHBIX XapaKTepPUCTUK. OMbIT
OITOBBIX MPOJIAK CPEACTB XUMUUECKOH 3alllMThI PEBECHHbI
B [10C/IEIHME TOJIbI [I0KA3bIBAET: NP BbIOOPE TpenapaTa s
MPOMU3BOACTBEHHOr0 MPUMEHEHUS HA MHOTHX JIECOMUIIBHO-
nepeBooOpadaThIBAIOMX TMPEANPUATUAX OKOHYATENIBbHOE
peleHre MPUHUMAIOT KOMMEPYECKHE TMPEKTOPa HCKITFOYH-
TEJBLHO MO IIEHOBOMY rMokazaresno. HayuHo o6ocHOBaHHas
MeTO/IMKa BeIOOpa ONMTHMAJIBHOTO Mpenapara ¢ yu€ToM ero
TOKCHMKOJIOTHUECKUX, TEXHOJOrMUYECKHUX, OSKOJOTMYECKHUX,
IKCIUTYyaTallMOHHBIX M JIPYTUMX XapakTEpUCTHK OTCYTCTBYET.
B Takux yc/lOBMAX BeJMKa BEPOSATHOCTb 3/10yNOTpeOIeHMH
npu HeL0OPOCOBECTHOM KOHKYPEHLMH MOCTABLUIMKOB C MC-
MOJIb30BAHMUEM MOAKYTIIA.

BrIiO0op ONTHMANBHOTO 3alUTHOIO Mpenapara U3 MHOXe-
CTBa Mpe/ularaeMbIX Ha pbIHKE MHOTOTPY/IEH TOTOMY, YTO Be-
JIMKO YMCIIO Pa3HOPOJIHBIX MOKa3aTelieil KauecTBa yrnoMsHy-
ThiX npenaparoB. Ciie0BaTeNbHO, NMPHU BBIOOPE ONTHMAb-
HOTO CpEACTBA 3aLUThI IPEBECHHBI HEOOXOAUMO NPOBOAUTD
CpaBHUTEJbHbIH aHAJIM3 KaueCTBEHHBIX W KOJIMYECTBEHHBIX
XapakTepUCTHK MHOTHUX MoKa3aTenel pasIMuHbIX Tpesara-
€MBIX Ha PhIHKE MperaparoB 0AMHAKOBOTO Ha3HAYEHHUS, TpHU-
4EM PYKOBOJCTBYSCh Pa3IM4HBIMM, HUKAK HE CBSA3aHHBIMH
Mex Iy cob0it KpUTEPUAMMU.

B Hacrosiiee BpeMs TNPOBECTH OOBEKTHBHBINH, HayuyHO
060CHOBAHHbIN CPAaBHUTEbHBIN aHAIH3 TEXHUKO-3KOHOMH-
YECKHUX TMoKa3aTesell rnpeaaraeMblX Ha phIHKE NpenaparoB
MOTYT TOJIbKO CIELMAIMCTBI OYeHb BBICOKOH KBanMpuKa-
1uu. J{nsg Toro 4ToObl BO MHOTO pa3 pacIlUpUTh KPYT MOKY-
naresiei, MMEIOLINX BO3MOXHOCTb BbIOpaTh JEHCTBUTENILHO
ONTUMAJIBHBIN TIpenapar U3 MHOXECTBA NPEIOKEHNH, Ha-
MU paspaboTaHa METOAMKA CPaBHEHHMS COOTBETCTBYHOLIMX
aHAJIOroB C MCHOJb30BaHHEM BeJIHYHH 000OIIEHHOrO MoKa-
3aTeNis KauecTBa 3TUX AHAJIOTOB, OMPENENEHHBIX C YUETOM
MHEHHH HECKOJIbKUX JKCIIEPTOB.

[IpuuMHBl paclIMpeHus B TMOCleaHee Bpems maciuTaba
JKCIIEPTHU3bI 3AKIIFOYAIOTCS B CAELYOLIEM:

— BO3pAcTaeT CJ0XKHOCTb MPOLECCOB yNpaBjieHHs B pas-
JIMYHBIX CUCTEMAX — KaK M3-3a YCIOKHEHUs CaMUX 0ObEKTOB
yIpaBJeHus, TaK U B CBA3HM C BO3HHUKIIEH HEOOXOMUMOCTBIO
YUUTBIBATh HE TOJILKO OOBEKTHUBHBIE TEHICHUMH PA3BUTHS
CUTYaLlMH, HO ¥ PEAaKIHIO YYaCTHUKOB COOBITHH Ha MPUHHU-
MaeMble peLeHus;

— KpernHeT 0CO3HaHHe TOro, YTO BO MHOTHX Cjyua-
AX OTCYTCTBYIOT HeoOXxoammas HOCTOBepHas HH(poOp-
Mauus ¥ 4ETKOE 3HaAHHe TeHIEHUUH pa3sBUTHA CHTya-
PR

— pacTér CTpeM/IeHHEe K CHUKEHHIO BEPOSATHOCTH MPHHS-
THs OMIWGOYHOrO pelleHHUs.

BLICTYMUTH B KaUeCTBE 3KCIIEPTOB NPHUINIAIIAOT Hanboee
KOMIMETEHTHBIX CIELMATUCTOB COOTBETCTBYIOLIEro MpodH-
1. DKCIEpPTHBIH METO/I OLIEHKH, UM OLEHUBaHUs obnajgaer
PAIOM TOCTOUHCTB:

— 9KCIEPTHI ITy0OKO 3HAIOT HCCIIELYeMyH0 MpooIeMy;

— MyTéM aHalu3a COBOKYIHOCTH OJKCIEPTHBIX OLEHOK
MOXHO B 3HAUMTEJIbHOMN CTereHn M30exarh CyObeKTHBH3MA
¥ OrPaHHUEHHOCTH, MPUCYIUMX HHIMBHIAM-OLEHIIHKAM;

— BO3MOXHBI (hopMaM3aLms OLEHOK U nocieayroas 0o-
paboTka e€ pe3y/lbTaToB METOJAMM MaTeMaTH4ecKod cra-
TUCTHKH M TEOPUU BEPOATHOCTEMH.

ITpu pa3paboTke METOAMKH ObLIM BBIAEIEHBI CIIEAYIOLINE
OCHOBHbIE 3Tarbl SKCIIEPTH3bI:

— GopMynupoBKa LI IKCTIEPTHU3EL;

— [OCTPOEHE 0OBEKTOB OLIEHMBAHMSA WIIM X XapaKTepuC-
THK;

— (hopMupOBaHKE 3KCNEPTHOM Py,

— omnpezeneHne crocoda SKCNepTHOro OUEHUBaHKA U CIIO-
coba BBIPAKEHHUS IKCIIEPTAMK CBOUX OLIEHOK;

— MPOBEIEHUE SKCIEPTU3bl KaK TaKOBOH;

— 00paboTka ¥ aHaJIMU3 pe3yIbTaTOB YKCIEPTH3BI;

— MIpOBEIEeHUE TIOBTOPHBIX TYPOB — €CJIH BBIABUIIACH HEOD-
XOIUMOCTh YTOYHUTb MM COJIU3UTH MHEHUS SKCIIEPTOB;

— COCTaBJIEHKHE BAPMAHTOB PeKOMEHIALMii s noTpedure-
Jiedl pe3yNbTaToB AKCIEPTH3bI.

JIioByro dKCIepTH3y MpeaBapsAoT MoadbopoM 3KCIepTo-
CMOCOOHBIX KBaNH(HLUPOBAHHBIX CIELMAIMCTOB U paspa-
GoTkoi aHkeT. KauecTBO SKCMEPTHBIX OLIEHOK IOJHOCTHIO
onpezenseTcs YPOBHEM TLIATENBHOCTH moabopa Kpaaugu-
LMPOBAHHBIX IKCMIEPTOB M YPOBHEM HAYUHOCTH CaMO¥ IKC-
neptu3bl. CTeneHb yCHeWHOCTH SKCIEPTU3bl B 3HAYNTENb-
HO¥i Mepe 3aBUCUT OT KaueCTBa BOIPOCHUKOB W AHKET, Mpef-
Ha3HAYCHHBIX /s BBICTABIEHUS OLIEHOK 9KCHEPTaMH, a 0CO-
GEHHO CHUJIBHO — OT CTEeNeHW aJeKBaTHOCTH, WM MpPHEMIIE-
MOCTH BBIOpPAHHBIX 3KCHEPTHBIX METOHOB M cucTeM. [lpu
BBIOOpE ONTHMAaIBHOTO CPEACTBA XUMHUUECKOM 3alUThI Ape-
BECHHBI C HEOOXOIMMBIM KOMIUIEKCOM CBOWCTB HaMu ObLI
UCII0JIb30BaH Haubosiee MpueMiIeMblil B JaHHOM ClTyyae Me-
Tox — MeToj aHanu3a uepapxuit (MAH). CyTte aToro meroza
COCTOMT B OBeCleyeHHH palHoOHabHOrO O00bEIHHEHHS
TpYNOBBIX CYXIEHUI Hd OCHOBE B3aMMOMIEHCTBHS JKCTIEp-
TOB TPU PACCMOTPEHUH MOCTABJIEHHOTO MEPE HUMHU BOMPO-
ca. OCHOBHBIMH COCTABJISFOIIMMH NAHHOW TEOPUU ABJISIOT-
cs cpaBHeHus. MAM Haubonee noyieseH rnpu MoJenpoBa-
HUM TpoONIeM, BKIIOYAIOMIMX 3HAHWA M CYXAEHHA, TaKUM
06pa3om, 4ToBbI B HTOTe paboThl HEKOJIMUECTBEHHBIE (haKTO-
pBI GBITH ACHO BBIPAXKEHbI M OLEHEHBI C YCTAHOBIEHHEM HX
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panros. To €CTb 9TOT METO/1 1aET BO3MOXKHOCTh B KOJIMYECT-
BEHHOW Mepe CpaBHUTb Ha MEpBBI B3MISI HECPaBHUMbIE
o6wekTsl. [1pu ucnonszoBanuu MAHM sKkcrepTsl pacuieHI 0T
CY)K/IEHHSI HAa JIeMEHTapHBIE KOMIIOHEHTBI, U MO3TOMY OH
Haubosiee OJM30K K MO3HABATE/IbHON MaHepe 4esl0BeKa.

Haunbosee ciokHa 3agada OINpeaeseHus KOMIIEKCHOrO
nokasarejis, 0000IIalOIEero pasHoOpoaHbIe, B OOMbILIHHCTBE
CBOEM HEUHCJIOBbIE, XapaKTEPUCTUKU CPEJCTB XMMHUYECKOH
3alMTHl ApeBecHHbl. [Ipu ucnonb3oBanu MAHW 0606mEH-
HYIO 3a/1a4y pasziefstoT Ha 0oJjiee MpOCTbIE COCTAaBHbIE Yac-
TH U 3aTeM 00pabaThIBAIOT MOC/IEN0BATEIbHOCTh CYXKIEHUH
HE3aBMCHUMBIX 3KCIEPTOB MO MapHbIM CPaBHEHUSAM KOMIIO-
HeHTOB. TakuUM TMyTEM OMpenensioT OTHOCHTENIBHYIO CTe-
neHb (MHTEHCUBHOCTD) B3aUMOJIEHCTBUS B MOCTPOEHHOM He-
papxuH pazHOPOIHBIX IOKAa3aTeNiel CPenCTB XMMMYECKOH
3QIUTHl JIPEBECHHBI, KOTOPbIE 3aT€M TMpPEJACTABIIAIOTCS B
yrcnenHoM Buje. [pu ncnonezoBanuu MAU Takoke BbINo-
HSAIOT TIPOLIE/lYPbl CHHTE3a MHOXXECTBEHHBIX CY)KIEHUH, I10-
JIy4eHHUsI PaHrOB KPUTEPHUEB M HAXOXKACHUS aJbTEpPHATHB-
HBIX petneHnii. [[poBeneHKe mKanupoBaHUs OLIEHOK (T.€. pe-
3y/NbTaTOB OLEHWBAHUs) MOTPEOUTENBCKUX CBOWCTB pac-
CMaTpUBAEMbIX MpEnaparoB YIPOIIAET CPaBHEHUE W BOCII-
pUSATHE MONYYEHHBIX PE3yJIbTaToB.

[1Ipu aHanu3e aHKeT, 3al0JHEHHBIX Y4aCTHUKAMH SKCIIepT-
HOW IpyMNIbl, Mbl HCIOJb30BAIM METOJ MOMNAPHOTO CpaBHe-
HUs TIOKa3aresieil aHTHCENTHKOB, BBIMOJHAS MOCTPOEHHE
MHO)XECTBA MaTPUIL MAPHBIX CPABHEHUH KPUTEPUEB OLEHKH
npenapara. [IpoueLypbl MOMapHOro CpaBHEHHUs MPOBOAAT C
MCII0JIb30BAHUEM TEPMUHOB TOMUHUPOBAHUS OJJHOTO KpUTe-
pus HaJ JApYrdM, CpeaM KOTOPBIX: 3allMIIaromas crocood-
HOCTB I10 OTHOMIEHHIO K TMJIECHEBBIM U JI€PEBOOKPAILMBAI0-
KM rpubaM; nokasaresb SKOJOIMMYECKOH OMacHOCTH; CIIO-
COOHOCTH COXPAHATh €CTECTBEHHDII LIBET APEBECHHBI MOCE
AHTHCENTUPOBAHUS; MMOKa3aTeNb MOXKAPOONACHOCTH; TOKa-
3aTeNb MPUEeMIIEMOCTH 3araxa u ap. [TomyyeHHbie CyxKaeHus
BBIPAXKAIOT B LIENBIX YHCIAX MO AeBATHOAIbHOM mKkane Ca-
ati. OHa MO3BONAET KOJIMYECTBEHHO PaHKMPOBAThH CPABHU-
BaeMble aHTHCENTHKU. JIJIst MoydeHus KaxKa10i MaTpuLbl A
IKCMEPT WM aHATUTHK BBIHOCUT n(n—1)/2 cyxaeHuit (3neck
n — MOPsA/I0K MaTPHILIBl MapHbIX cpaBHeHMiT). MaTpuua nap-
HBIX CpaBHEeHHi oOnanaeT CBOMCTBOM OOpaTHOW CHUMMET-
pHH: JUIs I000T0 SIEMEHTa a;;, PACTIONIOKEHHOTO B i-ii cTpo-
Ke U j-M cronOue Mmarpuibl, OyIeT BEPHO PpaBEHCTBO
a4= l/aji, re a; = wi/wj — OTHOILIEHWE BECOB WJIM UHTECHCUB-
HOCTEI COOTBETCTBYIOLIUX KPUTEPHEB.

CyTh 00paboTKK MaTpHLbl 3aKII0YaeTCs B PA3JIOKEHUU:
A~ZU,rne U = (l/z, .., 1/z ). LUens — onpenenesue Kom-
TIOHEHT BEKTOpa BECOB Z = (Z,, ..., Z ), TIO3BOJISAIONIMX paH-
KHpoBaTh Kputepuu A,. OnpenennM z, Tak, 4To0bl BHINOIN-
HAUIHCh YCIOBHSA A, & zi/zj. Mepy 6nu3ocTi a; u zi/zj onpezne-
JUM C Y4E€TOM HEOOXOAMMOCTH COOJNIIOAEHMA CIIEMYIOLIEro
YCIOBMS:

n

S? =Z(lnau —lnz,./z/)2 — min.

ij=1

Obo03HauuB Inaij Hepes v, Inz —uyepesy, aln z,—vepesy,
noJyyaem

SI=2(7y-y,+y,)z—’mi“’ Y=(-eo)

ij=

Ha ocHoBaHMM HEOOXOAMMBIX YCIOBUH MHHHUMYyMa
(0S/oy, = 0, k = 1,...,n) mony4aem CIEAYIOUIYI0 CHCTEMY
YpaBHEHHUH:

"

> -, +yk)—2(7k, —y, +y,)=0.
= =]

[TockonbKy a; = l/aij, TO ¥ = — C yu&tom 3TOro ycio-
BUA MOJTy4aeM M3 M0CTeIHel CUCTEMbl ypaBHEHUH crietyto-

LLYIO:
i i i
yk:;Z)/k,_wL;Zy,, k=1...n.
r=l i=l

PelieHUEM 3TOM CUCTEMBI SIBIAETCS

| &
Y =— Z Vir
nes
ITockoneky v, = In a, , TO

Vs =%Zlnak,_ =%ln1:[ak,,.

P

CrieoBaTelIbHO, KOMIIOHEHTbI HCKOMOTO BEKTOPA BECOB, C
MOMOIIIBK KOTOPOTO anmpoKCHMHUPYETCs ‘MaTpuLia MapHbIX
CpaBHEHHM, BEIYUCIISIIOTCS MO Gopmyie

Ecnu BeIMOMHAETCS yCnoBHE "MIEanbHOCTH" JJIEMEHTOB
MaTpHIbl, T.€. NEHCTBUTENBHO MMEET MECTO pPaBeHCTBO
a; = wi/wj., TO

n n n
_ W |
a,=|1—==w]]—
rel i W, v W,

OTcrona

T.C. }lei:lCTBHTEIIbHO Zk/Zi = Wk/Wi.

[pymnma 3KCHepTOB MOXET ObITh pa3zie/ieHa Ha HECKOJIbKO
oArpyImni B 3aBUCUMOCTH OT obnactu OKCIEPTU3bI, ONpeaec-
JISIEMOW XapakTepOM KpUTEpPHEB, UCIIOJIB3yEMBIX B Hepap-
xuH. OLieHKa BECOMOCTH KPUTEPUEB U albTEPHATHB C y4ut-
TOM JAaHHOIO Mojaxoja InpeanojgaracT NpuBICYCHUE ClieHa-
JIMCTOB-YTPABJICHUECB, MapKeETOJIOrOB, MNMPOU3BOACTBEHHU-
KOB, CIIEIHAJIUCTOB-TEOPETHKOB WU Jp. HIIS{ arperupoBaHus
(ocpennenuﬂ) MHEHUH OTHENBHBIX OKCMEPTOB BBIYUCTACTCAH
B€JIMYUHA COOTBETCTBYIOILIET0 CPEAHEr€OMETPUYECKOro I10
cnenyrolei Gopmyie:

y g [ n
a; —Ja,jau...a‘.j,

rae a: — arperupoBaHHas OLIEHKA DJIEMEHTa, NMpUHAJIEXKa-
LLErO i-} CTPOKE U j-My CTOJIOLY MaTpHULIBI MAPHBIX
CpaBHEHUH;
N — 4YKUCJIO0 MATPHLL APHBIX CPABHEHHI, KaXK1asd U3 KO-
TOPBIX COCTABJIEHA OJHUM 3KCIIEPTOM.
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WHudopmauus

B 0c0o00 OTBETCTBEHHBIX CIIydasX MpH ONpaBAaHHbIX 3aT-
parax Ha dKCIEpTH3Y OCPEIHEHUE CYXKIEHUH IKCIIEPTOB MPO-
BOJAT C yuéToM kBanudukanuu ("Beca') KaXK0ro U3 HUX.

O06paboTka MaTpuLbl MAPHBIX CPABHEHUH MO3BOJISIET pPaH-
KUPOBATh KPUTEPHH, NPHCBAUBas UM BECOBbIE KOIPPULIHU-
edTbl. [0 JaHHBIM JKCIEPTOB A KaXKAO0ro aHTUCENTHKA
MOXKHO BBICTaBHTh CPEIHEB3BEIIEHHYIO OLIEHKY Ha OCHOBE
0000IIEHHOTO KPUTEPUs U, CIIEIOBATENbHO, MOXHO JIETKO
paH)KMPOBATh paccMaTpuBaeMble Iperaparbl B TMOpsJIKe
MPUOPUTETA.

YK 684.061.43

MPOMbILLIEHHOCTU Poccumn

B mae 2005 r. BeceHHAs MexIyHa-
po/Has BbICTaBKa MeOeJId U COMmyT-
CTBYIOLIMX TOBAPOB 0 MPECTHKHO-
my npoekty "EBposkcrmometens”
BIIEpPBbIE COCTOANACh B COBPEMEH-
HOM BbICTaBOUHOM koMmIuiekce "Kpo-
KyC DKCIo", a He Ha MPUBBIYHOM s
Heé momanke B KBI[ "CokonbHU-
ku". [lepenucnokauus BBICTaBKH
OOBSICHAETCS HE TOJIBKO Je(QUIMTOM
9KCMO3UMIMOHHBIX IUI0IaAeH, HO U
BBOJIOM B JKCIUlyarauudio HOBOM
IHIOIIA/IKK C MpeKpacHoi uHdpact-
PYKTYpoii, oOopynoBaHHOH ¢ yué-
TOM COBPEMEHHBIX MEXIyHapOIHBIX
TpeOOBaHU K BBICTABOYHOH Jes-
TEJIbHOCTH M MEePCHEeKTUBON €€ yBe-
auyenus B 2-3 pasza B 2005-2006 rr.

B stor pa3 ouepennas BbicTaBka "EBpoakcriomebenn”
BIEpPBbIE MPOILLJIA OJHOBPEMEHHO C BBICTABKOH 10 Apyromy
npoekrty "HMHrepkommiext/Interzum. Moscow—2005", koro-
pblii OCYILECTBIAETCS COBMECTHO BBICTABOUHBIM XOJAMHIOM
MVK (MexiyHapoaHasi BbICTaBOYHasi KOMIMAHUS) U €BpO-
neickoil BeicTaBouHOM KommaHuei "Kénpumecce" (I'epma-
Hust). CBsi3ka Ha3BaHHBIX BBICTABOK OKa3ajach YJayHOM, a
3KCIOHUPYEMbIE KOMIUIEKTYyIoLIHe, GpypHUTYpa U MaTepua-
JIBI JUISL IPOU3BOACTBA Mebenn OblIM 10 JOCTOMHCTBY OUE-
HEHbI CrieLaIMCTaMH.

13-1 BoictaBka "EBposkcriomebenb" Oblga opraHu3oBaHa
BBICTaBOUHBIM XonauHrom MVK npu opuumnanbHoi nomue-
prxke MunnpomsHepro Poccuur, MocKoBCKOH TOProBoO-Ipo-
MBILIIIEHHOH nanatbl, Coro3a JeCONpPOMBILIIEHHUKOB U Jie-
coskenoptépoB Poccun. IlpodeccuonanbHble NapTHEPHI
BBICTABKH — AcCCOLlHAllUs NPEANpUsTHi MeOenbHOM U epe-
BooOpabareiBatoleii npomeinuieHHocTH Poccun, 3AO0
"Lentpomebens", HKO "Corosmebens", OAO "LleHnTprecs-
kero". CrioHcop BbicTaBkM — kommnaHua "Kpachas ropa"

BriBox

PaspaGorana paimoHasibHas, Hay4HO 0OOCHOBaHHas Me-
TO/IMKA [IPOBEJICHHUS SKCTIEPTHU3bI 10 BIOOPY ONTHMAIBLHOTO
CpeACTBa XMMHYECKON 3allUThl APEBECHHBI [ MPOU3BOJIL-
CTBEHHOTO TpPHMEHEHHs Ha OCHOBE KOMIUIEKCHOTo 00600-
[EHHOTO TMOKa3aressl, YUUTHIBAIOLIEr0 B KOJMYECTBEHHOM
BBIP@KEHHH UX Pa3IMYHbIE IKCIITyaTaAMOHHbIE K CTOMMOCT-
HbIE XapaKTePUCTUKH, MOJYYEHHbIE 110 OLEHKaM He3aBUCHU-
MBIX 3KCIEpTOB. MeToanMKa peKoMeHIyeTcs Ul NpuMeHe-
HHS B YCIIOBUSX PBIHKA.

MHUPOBAS ITIPEMBEPA — BBICTABKA
"EBPOODKCIIOMEBEJIb" B MBI
"KPOKYC HDKCIIO"

10.11.CugopoB, npencenatens OXTC no me6enu, NO4ETHLIA paboTHUK NECHON

(OO0 "Pyra", r. MockBa). BeicTaBka npoxoauia rnoj narpo-
natom IIpasuresnbcrBa Mocksel. [To nHpopmaluuu opraHu-
3aTOpPOB, B SKCMO3WLMM BBICTABOK, KOTOpas 3aHsjma IUIO-
waae B 40 teic.M%, npuHsau yuactie 1011 9KCIIOHEHTOB U3
30 cTpan mMupa.

He npecnenys 1eau npoBejieHus aHajlu3a OpraHu3aluy 1
pe3y/bTaToB MPOLIEAINX BBICTABOK, O KOTOPBIX 00s3areb-
HO OyIyT pa3HOPEYHMBBIEC OTKIMKH BO MHOTUX M3J1aHUAX CIie-
LMAIM3MPOBAHHOMN MPECChl, aBTOP MPEXAE BCEro XoTel Obl
OTMETHTB Clieytoliee: OONbIIas YacTh KCHO3ULMOHHBIX
TIoIIaaen npuHaiexana poCCUHCKUM y4acTHHKAM, a Ipo-
IOYKIHsS OTeYeCTBEHHBIX MpPOU3BOIUTENEH M3 46 pernoHoOB
CTpaHbl yOeaUTEeNbHO MPOAEMOHCTPUPOBAIa BEICOKUH ypo-
BEHb KOHKYPEHTOCIIOCOOHOCTH.

BrnepBele B NpakTHKE MPOBEAEHHUs [aHHOH BBICTABKH
Ype3MEepHO HACBILIEHHOH OKa3ajach MporpaMMa Meponpus-
THH, COAEp)KaHHWEe KOTOPOH BIIOJHE COOTBETCTBYET peEria-
MEHTY MeXIyHapoaHoro gopyma. Tak, ObUIH pacCMOTPEHbI:
BakKHeMe mpobaeMbl pa3BUTHs ceprl pa3paboTkH U Mpo-
M3BOJICTBA MaTepUasioB, QYpHUTYPbI U KOMIUIEKTYIOLIMX LIS
M3roToBeHUs Mebenu, a Takke MATKOH Mebenu; ocobeH-
HOCTH aBTOMaTH3MPOBAHHBIX CUCTEM YIPaBJIEHHUs NPOU3BO-
nctBom Mebenu Ha npeanpusatuax HMramum u Tepmanuu;
TEXHOJIOTMM TPOM3BOACTBA M3JENUH M3 HCKYCCTBEHHOrO
KaMHS U HOBBIX KJIEEBbIX MaTepUasoB s MeOeslbHOM Mmpo-
MBILIJIEHHOCTH; CIeLHaJbHbIH TEeXHUUYECKUI periaMeHT
obecrnieueHus 6€3011acHOCTH MeOeIbHON MPOIYKIIMH;.COBpE-
MEHHOE COCTOSIHME M MEPCNEeKTHBbI Pa3BUTHS OTEYECTBEH-
HOTo MeOeNbHOro phIHKa.

B nporpamMmMe MeponpusTHii 0ocoboe BHUMaHHe ObLIO yie-
JIEHO MPOBE/IEHUIO CMOTpa-KOHKYpca no npoekty "Poccuic-
Kast Mebesp", Ha KOTOPOM OB MpeCTaBIeHbl OTEYECTBEH-
Hble 00pa3sibl Mebenu U e€ KOMIOHEHTHI. PerynsapHoe npo-
BEJIEHHE TAKMX CMOTPOB-KOHKYPCOB — 3((EeKTUBHBIN die-
MEHT CHUCTEeMbl IMOJICPKKH POCCHHCKOTO MPOM3BOAMTEIS
mebenu. Opranuzatopbl cMoTpa: OTpacieBoi Xyn0KeCTBEH-
HO-TexHUueckuit coer no medenu (OXTC), HIT "Mebenb.
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Jnzaiin. Poccus”, Accouuanus npeanpustiii MeGenbHOH U
nepeBoobpabareiBaromieil MpoMbILIEeHHOCTH Poccuu, BbIC-
TaBouHbIH XonauHr MVK.

B sxtopu cMoTpa Bouu 25 skcneproB U3 cocrara OXTC.
DTO aBTOPUTETHBIC CHELMAIUCTBI B 001aCTH MPOU3BOJACTBA
mebenn U GypHUTYpBI, TU3aiHEPbl U XYL0KHUKU, apXUTEK-
Topel U yuéHele U3 Mocksel U Cankr-IlerepOypra. JKiopu
paborano B coorBercTBUH ¢ [Tonoxkennem 06 OXTC no me-
Oenu, yTBepKIEHHBIM MuHIKOHOMKMKM Poccuu 5 okTa6ps
1998 r., u [Tosio)keHHEM O CMOTpE, COMIACOBAHHBIM C IMPEK-
uueit BoicTaBku "EBposkcriomedens”.

Puc.2. Kpecno ua Ha6opa markoit meb6enu “PaBeHHa”

BriepBble B MpaKTHKE MPOBEAEHHUS TAKUX MEPONPHATHH
y4yacTHe B CMOTpPE-KOHKypce OblIo OecriaTHeIM Ul BCeX
ero y4aCTHUKOB, MPUUEM HauOOIbIIUM OBIIO KOJIMYECTBO
TEX yYaCTHUKOB, KOTOPbIE MPETEHA0BAIM HA MOTyYeHHE 3Ba-
Hus "Jlaypear cMorpa" B HoMuHauuu "Jlydinas qusaiiHepc-
Kasg paspaborka". B pesynbrare MpoBEAEHHS SKCHEPTHU3BI
Bcex 00pa3loB MeOenu YJeHbl JKIOpPU MPULUIA K CIEayIo-
ILMM BBIBOZIAM:

— HeJb3sl He OTMETHTh MPOrPEeCCUBHOCTD B3MVISIOB PYKO-
BOJIUTENIEH NPEANPUATHI M0 TOUCKY M peaau3alui HHHOBA-
1Mt B Mebesu, TEXHONIOTHSIX M MaTepuaax;

— 3HAYUTENIBHO YBEJIMUYMIOCh KOJMHYECTBO MPEANPUSATHH,
Ha KOTOpbIX paboTatoT npodeccuoHanbHble AU3alHEpBl M0
mebenu;

— MpeJIoKeH HOBBIM TOProBulil GpopMar pecrekradenbHO-
ro MHTephepa KBapTHPbl U KOJUIEKIMM MeOenu Ais Ioma B
€/IMHOM KJIaCCHYECKOM CTHJIe, JOMOIHEHHBIH akceccyapaMu
¥ M3IEIUSMU MasbIX HOpM;

— MOJIYYHJIO TUHAMHUYHOE Pa3BUTHE apXUTEKTYPHO-XYy/0-
)KECTBEHHOE pelleHHe Mo 0(OPMIICHHIO SKCIO3ULIMH, a TakK-
e no paboTe ¢ IU3aliHOM CTEH[A, BBISBIAIOIINM ICTETHKY
KOJIJIEKLIMK MeOesu;

— MPOW30IUIM KAaYeCTBEHHbIE M3MEHEHHS B COBEpPLIEH-
CTBOBaHMH KOHCTPYKLMH MeOeJH, MOBBIILAETCS BHUMaHHE K
YIyUILIEHHIO 3PrOHOMUYECKUX T0Ka3aTesel U rokasaresen
TpaHCHOPMUPYEMOCTH U3JEITHH.

Kax yrBepxnaer mnpesuzaeHt xonauara MVK A.B.Jlan-
wvH, "Uctopus BeicTaBki "EBposkcriomebesns" — 310 UCTO-
pHst 0TeuecTBEHHOro MebeabHOro peiHKa". COBCEM HEaBHO,
yeThipe rofa Hazaj, Ha OuepelHOW BBICTABKE OJKCIEPTHI
OXTC otkpbinu 11t MebenbHOro MUpa HOBOE UM — IM3aid-
Hepa C.An€mMHa, KOTOPBIH JAEMOHCTPUPOBAN He3aTeHiu-
BBIM JMBaH, pa3MellaBLIHKCS B pa30OpaHHOM BHJIE B JBYX
KOMITaKTHBIX YMakoBKax. B 3TOT pa3 Ha BbICTaBKe ObLI Mpo-
ABJIEH HEMOJJICNbHBIM HHTEpeC K M3IenusM, pa3paboTaH-
HbIM — TMOJ PYKOBOJICTBOM YK€ W3BECTHOrO AM3aiHepa
C.AnéuinHa — mosiofbiMu au3aiiHepamu u3 Cankr-Ilerep-
Oypra. Habopbl mMebeny ais KyXHH, CIaleH W MArkas me-

Oesib UMeH 3alOMUHAIOIINICSA SKCKITIO3MBHbIH 001K, MX
M3rOTOBJIEHUE M 3KCMOHMPOBAHME CTAJIM BO3MOXHBI 6jaro-
Jlapst UCTIOIB30BAHUIO HOBBIX MaTepUalioB U POrPECCUBHBIX
TexHoNoruk — "Hoy-xay" 3AO "DHrenbcckas MelelbHast
¢babpuka", 3A0 "Cpobona" n komnanuu "Annerpo-Ctuip".

B03MO0XHO, CKpOMHee, HO, 0e3yCI0BHO, MpodeccHoHalb-
Hee SKCMOHHUPOBAM Ju3aifHepckue pa3paboTKH HOBOH KOp-
mycHoi me6enn OAO "XK "Mebens YepHosembsa'', 3A0 "Hu-
Tepbep", 3A0 "Kpuctuna", YK "YiabsHoBckmebens" v ap.

CMOTp OTEUeCTBEHHOM MPOLYKLUH MPOXOMI 10 CIENYI0-
MM HOMHHALUAM:

1. JIyumas nusaiiHepckas paspadborka:

« KOpIycHas MeOelIb JUIsi TOCTHHBIX, TPUXO0KHUX, KAOUHETOB;

« MsATKast MeOeb;

« MeOenb ISt CIalieH;

« Mebenb U1 KyXOHb;

o JI€TCKas U MOJIoA&XHas Melenb;

« 00eleHHas 30Ha (CTOJbI U CTYIbSA);

« oducHas mebenb (KOpMycHas, MATKas, CTOJNbI, CTYIbs,
Kpecia).

2. Banauc 1eHbl U KayecTBa B MeOesin (B COOTBETCTBUH C
HOMeHKJIaTypoi m. 1).

3. Jlyuiee au3aiiHepCKoe pelleHne B IMLEBOH GypHUTYpe.

4. VIHHOBaUMM B TEXHOJIOTHH, Martepuanax, MeOenbHOH
(bypHUTYpE ¥ KOMIUIEKTYOLIMX.

5. YnauHblit 1eOOT.

6. OpUrHHANBHbBIA TM3aiH IKCTIO3ULIMH.

7. Bricokuii npodeccHOHANN3M Mpe3eHTaluud KOMIIaHUH
Ha BBICTaBKe.

[To pesysnbraTaM CMOTpa KaK[blil ero jaypear Oblj Har-
PaXaEH AUIUIOMOM AcCOLMalMH MpeaAnpUATHI MebenbHOM
U nepeBooOpabarbiBatollell MPOMBIILIIEHHOCTH Poccuu u
Cotoza nu3aiiHepoB Poccuu, a Takke npusom "I'pan-npu
OXTC". Bech nmepeyeHb HarpaxaEHHLIX o0eAnTeNel CMOT-
pa nybaukyetcs Ha caiite Accounauuu 1 MVK.

Jlaypeatbl cmotpa, 1o urtoram 2005 . HarpaxiaEHHbIE
I'pan-npu OXTC, 6ynyT pekOMEHIOBaHbl Ml y4acTHsl BO
BCEpOCCHiiCKOM KOHKypce "HaumownanpHas npemus "Poc-
cuiickas kabpuob". BOoT nx nepedeHs:

—3A0 "Durenncckas mebenbHas padpuka" (CaparoBckas
00/1.) — 3a MHHOBALMK B AM3aliHE U TEXHOJOTHU IIPH CO31a-
HuM Habopa Mebenw Ui KyXHH npeMuyM-kiacca "Fon
Zeppellin", nuzaiinepsr A.Boskoa u C.Hranckuii (puc. 1,
CM. 2-10 CTp. 0OJOKKH);

—3A0 "Coboma" (SIpocnaBckas. o0i1.) — 32 MHHOBALMK B
JIM3aiHe ¥ TEXHOJIOTUH MPU CO3AaHNH HabopoB Mebenu s

it

Puc.3. Ha6op kopnycHoi me6esin ua konnekuum “Axynus’
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Puc.4. Ha6op me6enu ans o6weit KOMHaThI

cnajbHM M3 nporpammsl "Jlom 6e3 rpaHuil — TEppUTOPUS
cHa", nu3aitHepsl E.Bopo6béBa n P.MHIIakoB;

— Komnanus "Amnerpo-Crune" (MockoBckas 0611.) — 3a
MHHOBALMK B AW3aliHEe M TEXHOJOTMH MpPH CO3IaHUH Habo-
poB wMsarkoi mebenu "PaBenHa" u "Mwunan", nuszaiinep
C.Mankues (puc. 2);

— OAO "XK "Mebenp YepHoszembsa" (r. BopoHex) — 3a
npoecCHOHaNbHYI0 OpraHU3alMI0 IKCIO3ULUKU Mebeln u
€/IMHOEe CTHIMCTHYECKOE pellleHHe MHTEePbEepPOB XHIIBIX IO~
MELEHUH;

— Evita -YK "VibpsHoBckMebenb" (. YIbSHOBCK) — 3a e[iu-
HOE CTHJIMCTHYECKOE pellieHHe UHTEPhepOB MpH 000pyaoBa-
HUU KMJIONO JIOMa KOpIYCHOW MeOeNbl0 U3 KOJUIEKLIHH
"Ixynus" puc. 3);

I10 CTPAHUIIAM TEXHHYECKHX 2KYPHAJIOB

Puc.5. Ha6op me6enu ana mononéxu “Huka”

—3A0 "Kpuctuna" (r. Boponex) — 3a Habopbl KOprycHO#
mebenu u cnanbhu "Kpuctuna" u roctunoii "Codus-3", nu-
3aiiHep A.ITonsikosa;

— 3A0 "Hnteprep" (1. MockBa) — 3a Habop mebenu s
pyxoBoauTens "®dapaon", nuzaiiHep O.PbbkUKOB (CM. 1-t0
CTp. OOJIOKKH);

— 000 "CII mebenp" (MockoBckas o6n.) — 3a Habop
oucHoit mebenu "bBonyc";

— 000 "AMII "Unrepauzaiin" (r. Kanuuuurpan) — 3a Ha-
6opbl Mebenu 11 ob1meit KOMHATBI M CTalbHU U3 MPOrpam-
Mbl "Haomu"(puc. 4);

—I'K "Mebenb-Mocksa" (MockoBckas 0611.) — 3a HabopsI
mebenu ans cnaibHd "Matpuua" M Momoméxu "Huka"
(puc. 5).

Cnenyromuit atan orbopa KaHIMIATOB IJI y4acTHA BO
BCEPOCCUICKOM KOHKypce OyneT NMpoBENEH Ha BbICTABKAX
"Kitexpo" u "Ofexpo", koTopblie 6ynyT npoxoauts ¢ 28 cen-
T6ps 1o 2 okTa0ps 2005 1., HA aHAJOTHUYHBIX YCIOBUAX IO
BBILICMTPUBEIEHHBIM HOMUHALIUSIM.

B 3akiro4eHHe MOKHO C YBEPEHHOCTBIO 3asBHTh: NPeMbe-
pa BeicTaBok "EBpoakcrmomebens" u "HHTepkoMIi-
nekt/Interzum" B HOBOM BbICTaBOYHOM KoMIuiekce "Kpokyc
Okcno" coctosnack! [IepBblit ONMH He MOMYYMICS KOMOM.
HagepHoe, 6bTM OpraHM3alMOHHBIE MPOCUYETHI, HO OHH HE
CKa3alMCh Ha Tpa3[HUKe, KOTOPbI OpraHu30Baj Ui HAc
BbICTaBOYHBIH xonauHr MVK!

OKOHHBIH TopObLUIEK — H3J1100JIeH-
HO€e CPEICTBO pa3jeeHHS MOBepX-
HoCcTH. // CTpouTebHbIE DJIEMEHTHI
KOHCTPYKLMH. MeXIyHapoiHbIi BBI-
nyck. — lryrtrapt, I'epmanus: U3a-so
criew. UT. — 2004. — Ne 16. — C. 59.

OKHa BO MHOTrOM OIpeeNsioT ypo-
BEHb 3CTETMYHOCTHU (acafoB 3TaHHM.
['op6bLIEK (CepeHUK) YKe MHOTHE T0-
JIbl SIBJISETCS TOMYNSAPHBIM CPEACTBOM
paszaeneHusi OKOHHOM MoBepxHOCTH. B
HACTOAILEe BpeMs TaKkhe OKHa MOJb3y-
toTCst OOMBIIMM COPOCOM B TEX Clyda-
AX, koraa TpedyeTcst MHIMBUILYabHbIM
MOJAXOJ K PEelIeHHIO 3aJayd apXUTeK-
TypHoro odopmiienus oObekra. [lns

HaJla)KUBAHUsI TIPOM3BOJICTBA paccMar-
pHMBaeMbIX OKOH Tpebyercsi COOTBET-
CTBYIOLIEE TEXHUYECKOE OCHAIIEHHE
npeanpusTs, obecredynBarolee BO3-
MOXKHOCTb PallAOHAJILHOTO M3TOTOBJIE-
HMS DJIEMEHTOB OKOHHOTO MeperuiéTa.
I'epmanckas ¢upma "Llterxepp"
npeanaraeT yHUBepcalbHbIH (pesep-
HBIl CTaHOK, MO3BOJAKOIIMK 3hdek-
TUBHO H3TOTOBJIATH KPECTOBU/IHBIE CO-
eIMHEHUS TOPOBUILKOB JIFOOBIX BHIOB:
HOpMaJIbHbIE, MPSMOYTOJbHbIE, 1Haro-
HanpHble (0T 35 mo 90 rpan.), noayk-
pyrible W Ul NpsIMOYTOJbHBIX apoK.
CraHOK OCHalIEH IBYMS MpodHIIbHBI-
MM (pe3aMd M IIMOHOYHBIM arpera-

TOM. Ppe3epyroT CHU3Y BBEPX B OAHOM
WJIM BCTPEYHOM HampasieHusx. Crie-
LMaJbHbIE CUCTEMBI YIOPOB (1S Ana-
FOHaJIBHBIX W apPOYHBIX TropOblIeit)
CIOCOOCTBYIOT TOYHOMY U paLiOHAb-
HOMY H3TOTOBJIEHHIO CJIOXKHBIX ‘COEAHU-
HeHuM. BellmuuHy yria [1MaroHagbHbIX
COEIMHEHUH ropObLIel KOHTPOIMPYIOT
[0 1LIKaJie, a HY)XXHYK €ro BeJIHYHHY
YCTaHaBJIMBAIOT MyTEM IEPEMELIEHUS
NpOJONBHOrO ynopa. Yron mis ¢pese-
pOBaHMA apKH yCTaHABJIMWBAIOT PacTpo-
BBIM JUCKOM. CTaHOK MO3BOJISIET TOYHO
U nox TpeOyeMbIM yrioM ¢peseposarhb
BCE I0I1EPEYHBIE COEAMHEHUS KPYIIIbIX
U NIPSAMOYTOJIbHBIX apoK.



Kputuka u 6uonuorpadpusa

26

YK 667.621.633:674

HOBOE HAYYHO-TEXHUYECKOE U3JAHHE:
KHHUT'A "CUHTETHYECKHUE KIIEN IJIA
JPEBECHBIX MATEPHUAJIOB"

Beimna B cBeT kHura "CUHTETHYECKHE
KJied JJIs JPEBECHBIX MaTepuanoB"
(Konaparbes B.II., Konapamenko B.H.
CHHTETHYCCKHE KIIeH JUIs JAPEBECHBIX Ma-
tepuaiios / ITox pen. Konnparsesa B.IT. —
M.: Hayunsiit mup, 2004. — 520 c.) E€ aB-
TOpBI — H3BECTHbIE y4EHbIE (KaHI-ThbI
texH. Hayk): B.Il.Konznparees, 3aBeny-
IOIIUIA OTIEJIOM CBS3YIOLMX Marepua-
JI0B 1 oT/ienku daneps! LienTpaibHOro
Hay4HO-UCCIIEA0BATENbCKOIO UHCTUTY-
ta daneps (LIHUM®a), u B.1.Koun-
palieHko, BeayLMil HayuHbll COTpy-
HUK Kadenpsl "CTpouTesnbHbBIE Mare-
puansl ¥ TexHonoruu" MOCKOBCKOTO
FOCyJapCTBEHHOrO yHUBEpCUTETa I1y-
Teil cooOlIeHus, KOTopelil Oonee u3-
BecteH kak MUUT (MockoBckuii MHC-
THTYT MH)KEHEPOB TPAHCIIOPTA).

B KkHHre paccMOTPEHbI BONIPOCHI XU-
MUHU U TEXHOJIOTHH MOyYEHUS CHHTE-
THYECKHX CMOJI JUISl CKJIEUBAHHUA Ope-
BECHBIX MaTepuasoB, JaHbl PEKOMEH-
JMauMu MO MX HMCHOoNb30BaHUIO. Pac-
CMOTpEHbl MEXaHU3M OTBEPXKIECHU
KJ1e€B Ha OCHOBE CHHTETHYECKHUX
CMOJI, OTBepAMTENH U I(PPEKTHUBHbIE
MOAM(UKATOPBI,  CIOCOOCTBYIOIHE
COKpAILEHHUIO MPOAOJDKUTEIBHOCTH OT-
BEpXKICHUS KJIEEB HAa OCHOBE (hEHOIIO-
dopmanbaernanbix cmoi (PDC). Uzy-
4eHO BIMAHHE MOIM(UKATOPOB Ha
CBOMCTBA KiesiluX cMoJl. JlaHbl HOBBIE
COCTaBbl KJIEEBBIX KOMIO3ULIMI Ha OcC-
HOBE HU3KOTOKCHYHBIX PE30PLUHMHO- U
MelaMHUHO(pOpManbaerUaAHBIX  CMOJI
(POC, MOC), a Taxxke BOJOCTOMKHX
kapbamunodopManbIAErHIHBIX CMOJ
(K®C). INokazaHbl yci0BUs MPUMEHE-
HMS TaKMX KJI€EB, MO3BOIAIOLINE BbIpa-
OaTeiBaTh BONOCTOWKHE JpPEBECHBIE
KOMITO3HMIIMOHHbIE MaTepHabl (KOMIO-
3WUThI) TOBBILIEHHOrO KauecTBa MO HH-
TeHCU(ULMPOBAHHBIM pexxumam. [1pu-
BEJCHBl HOBBIE, JKOJIOMMYHBIE TEXHO-
norud npousBoactea KOC u nuaHo-
Bbix cMol (JIC), a Taioke KIEEB Ha UX
OCHOBE — IPU UCIOIb30BaHUH MOCIIE-
HUX T0JIy4YaloTCs 3KOJIOTHUecKH 6e30-
MacHbIE 1PEBECHBIE KOMIO3UTHI.

Crpykrypa KHHUIM TpaaMLMOHHA!
BBeJIeHHE, 9 IV1aB, 3aKIIOYEHHUE, CIIUCOK
MCIIOJIb30BaHHOM JMTEpaTypsl, Mpel-
MeTHBI yKa3arenb. OriaBiaeHue, Kpar-

KO€ COZiep)KaHue BCeX MIaB, MOANMUCH K
pUCYHKaM U 3ariaBusi TabIul MpUBe-
JIEHbI HE TOJBKO Ha PYCCKOM, HO U Ha
QHIVIMICKOM sA3bIKe. DTO B 3HAYHUTENb-
HOM cTeneHu crnocobCTBYeT pacliupe-
HUIO ayJMTOPUM MOJIb30BaTENEH KHHU-
rU.

Bo BBelleHHH aBTOPbI 3HAKOMAT YH-
Taress C [0JI0KEHUEM JIeJ1 B IepeBo00-
pabatbiBaoLleil NPOMBILIIEHHOCTH. B
Oavkaiiield nepcrneKTUBe 3JeChb MPOU-
30UOYT CYIIECTBEHHbIC H3MEHEHMH,
00ycrIOBIIEHHbIE pacliMpeHreM chepbl
NpUMEHeHUs: BblpabaTeIBAEMOH MpPO-
ayKiud. K UX yuciy OTHOCATCH: CO3-
JlaHKe KIeEHbIX MaTepuasoB (C 3anaH-
HBIMHM CBOMCTBaMH) HOBBIX, MpPOrpec-
CUBHBIX BHJIOB; OCBOCHHE HOBBIX TE€X-
HOJIOTMH WX MPOM3BOACTBA, CIOCOO-
CTBYIOIIUX IOBBIIIEHHIO 3 (eKTUB-
HOCTH HCIOJIb30BaHUS J1€COCBIPBEBBIX
pecypcoB U CHHKEHHIO MaTepHaloéM-
KOCTH M3/1EJHH.

[MHUH D npoBoAMT LUIMPOKHE UCCIIE-
JIOBaHHMS BO3MOXHOCTEH HCMOJb30Ba-
HUA K/IEEHOW CIIOMCTOH JPEBECHHBI B
KaueCTBE KOHCTPYKLMOHHOIO MaTepua-
na. [Ipennonaraercs U3MEHUTh HOME-
HKJIaTypy (aHepHOMH MPOLYKIHH B CTO-
poHy cokpatieHus o0béMa BbIpaboTKU
(dhaHeps! s MPOM3BOACTBA Mebean M
3HAYMUTEJBHO YBEIMYUTb 00BEM H3ro-
TOBNEHUS (paHepbl KOHCTPYKLIMOHHOTO
Ha3Ha4YeHMS JUIS CTPOUTENBCTBA M NPO-
M3BOZCTBA TPAHCIIOPTHBIX CPEICTB: aB-
TOMOOHUJIEH, BaroHOB, KOHTEHHEpPOB.
[IporHosupyercs, 4YTO OTHOLUEHHE
00bEMa Mpou3BOACTBA (haHEepbl MOBBI-
meHHo# BomocTtoiikocti (PCD) k 06-
meMy o0bEMY TNpPOM3BOACTBA (paHEepsl
yBeauuurcss 10 70%, a BOJOCTOMKOM
tdhanepsl (PK) — cuuzurcs 10 30%.

ITo nporno3zam BHHH/Ipesa, B Poc-
cuM B Omvkailuel rnepcreKTuBe Hau-
6onee nuHaMU4YHO OyoyT pa3BHUBATHCH
MPOU3BOJCTBA JIPEBECHOBONIOKHUCTBIX
it cpenHeit ruiotHoet (IBIT CII,
win MJI®) v MIIMT U3 KpyIHOpasmep-
HOW  OpUEHTUPOBAHHON  CTPYXKKH
(OCB), koTopbie BIOJIHE MOTYT 3aMe-
HUTb (aHepy HEKOTOPHIX COPTOB U IIPU
3TOM B 2-2,5 pa3a jewieBie Mnocien-
Hell. K OCHOBHBIM HamnpaBjeHUsM pas-
BUTUS TIPOM3BOJICTBA APEBECHBIX IJIHT

ClIe/lyeT OTHECTH paclIMpEeHUe BBIyC-
Ka BOJO- M aTMOC(EpOCTONKHX, OrHe-
3QIUUIIEHHBIX, 9KOJIOrHYecKH Oe3onac-
HBIX (Ha Gec(eHONBHOM CBA3YIOLIEM)
IUTMT, @ TaK)Ke TUTMT C OTAENaHHOH T10-
BEPXHOCTBIO.

[TepcrieKTUBHBI HCCIEI0BAHUS BO3-
MOXKHOCTEH TMOJMyUYeHHUsl NPEeBECHBIX
NJIACTHKOB 6€3 MCITOIb30BaHUs CUHTE-
THYECKUX cMOo. DYHKIMHU CBA3YyOLIE-
ro TMPH 3TOM BBINOJHSAIOT COAEPXKAILM-
ecsl B IpEBECHHE NMPUPOAHBIE MOJIUME-
pbl. Ha ocHOBe GUOJIIOrMYECKOrO CIIo-
coba aKTHBAlMK MPUPOIHBIX MONUME-
pOB, OCYILECTBIIEMOTO [epeBopaspy-
WAKOIUMH TpubamMu UM QepmeHTa-
mu, B MUUTe paspaborana TexHono-
U MOJIyYeHHUs] HOBOTO, SKOJIOTHYECKH
YHCTOrO APEBECHOTO MIacTHKa — Guon-
JacTHKa.

Jlnst u3rotoBieHus GaHepsl, apesec-
HBIX TUIMT M JpPYrod KIIEEHOM JpeBec-
HOIf TIPOJYKLIMM HOBBIX BHIOB MOTpE-
ByeTcs yBenauyeHue 06bEMOB POU3BO-
ncTBa (heHoso-, pe3opLUUHO-, MeJaMH-
HO- W kapOamMuao(opManbaeruaHbIX
cmoist Ha 30—40% MCXOOHOrO YpOBHS.
Ba)XHbIM MOMEHTOM IPH 3TOM SABJISET-
csl MPUMEHEHHE BO BCEX I[POU3BOJ-
CTBaX DKOJIOTHYECKH 0e30MmacHbIX
CMOJI HOBBIX BHIOB M TEXHOJIOrHil MX
cuHTe3a. Bee 9T BOmpockl noapobHo
OCBELIEHbl B MpPEACTABISAEMOM H3/1a-
HUM. PaccMOTpuUM colepkaHue Kaxk-
JIO¥ W3 TJIaB.

I'naBa 1. MupoBoii H oTe4ecTBEH-
HbIil PBIHKH CMOJ H OTJeJ0YHBIX
MaTepHaJioB JJIsi MPOH3BOACTBA (ha-
Hepbl U IpeBecHbIX IUIHT. B Hell npu-
BEIEHBl PpEe3yJbTaThl MCCIIEN0BaHHUH
MHMPOBOrO U OTEYECTBEHHOTO PHIHKOB
CMOJI Ul BcexX NoioTpacieil nepeBo-
oOpabareiBarolleil MPOMBIIIEHHOCTH.
ABTOpBI OTMEYAIOT, 4TO IOIOBOH MH-
pOBOM 0OBEM MPOU3BOJACTBA CUHTETHU-
YEeCKHUX CMOJI (B TOM 4YHMCJIE PacTBOPH-
TeJsel, HaroMHUTENe! U 1p.) COCTaBIA-
et 6onee 4 MiH.T. B nocnenHee Bpems
OTMEYEH pOCT rofiloBOro oObEMa MoT-
pebneHus BOAHBIX MoNMMepoB (Tab.
1.1ul1.2).

B CLUA wu Snonun okono 40% o6-
wero oObEMa BbIpabaThIBaEMbIX Tep-
MOAKTHBHBIX CMOJI TIPUMEHSIOT JUIS
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CKJIEHBaHHUsA [PEBECHBIX MaTepHasioB,
npuuém 14 u3 atux 40 — 11 Mpou3Bo-
nctBa ¢anepsl. B OUHASHAMK 00BEM
M3rOTOBNIEHHs (haHEpbl C HCMOJIBb30BA-
HueM ODPC cocrasnser 95% obero
obbéma Beimycka ¢aneps! (tabm. 1.6).
[To nporHosy, OTHOLIEHHE MHUPOBOTO
00bEMa M3roTOBNEHHUs (haHepsl C MpH-
meneHueM OOC k 001EMy MUPOBOMY
00bEMy mpousBoicTBa (aHeprl Oynaer
BO3pACTaTh.

B Poccun otHomenue o6béma u3ro-
TOBJICHHS JPEBECHOCTPYKEUHBIX IUIUT
(JICIT) ¢ ucnonb3oBanueM KOC k 06-
memy o6wémy mnpousBoacta JICII
cocraBiisieT 110 98, a aHaJTOrUYHBIN MO-
KaszaTesnb TMPUMEHUTENBHO K 00bEMY
M3rotoBsieHus (aHepsl ¢ ymnotpeodie-
HueM KOC — 75% (aHaJoruuHeli mo-
KasaTesnb TMPUMEHUTEIBHO K 00BEMY
M3TOTOBJIEHHUs (haHepbl C UCIOJIb30Ba-
nuem ODC — okono 17%). Conocra-
BUTEJIbHBIA aHaIW3 UMEIOIIUXCS JaH-
HBIX O CHHTETMYECKHUX CMOJIax, POU3-
BOIMMBIX B Pa3HbIX CTpaHax, MOKa3bl-
BAaeT: TMPEHMYIIECTBEHHO OHM MpeJc-
TaBJsAIOT cOOOH BBICOKOKOHLIEHTPHPO-
BaHHbIE, HKOJOTHYECKH YHUCTBIE MPO-
JYKTBI ¢ OJIM3KMMU BeJTMYMHAMMU TTOKa-
3arenei kauectna (tabn. 1.7 u 1.8).

ImaBa 2. ®enosiopopmanbaerui-
Hble KJied. B 310l rmaBe aBTOpEBI pac-
CMaTPUBAIOT XapaKTEPUCTUKH CBIPbS U
MaTepUasioB, UCIONb3YeMBbIX TIPH CHH-
teze PDC: heHonoB BaKHEHIIUX BU-
noB (tabn. 2.1), pesopuuHa, cMmecu
CNIAHIIEBBIX AKHIPE30PLIUHOB, (Hop-
MasbJeruaa, a Takke Karanau3aTopos,
pacTBOpUTENEH, cTabuIIN3aTOPOB.
[TpuBomsAT cxeMbl 0OOpyHOBaHHA s
TPAHCIIOPTHPOBKH, MPUEMKU U XpaHe-
HUSL OCHOBHOTO CBIPBS, @ TaKXXe MPUH-
LMITHANbHBIE CXEMBbl pa3rpy3Kd LHMC-
TepH ¢ gerosnoM (puc. 2.1) u Gopmanu-
HoM (puc. 2.2).

[TokaszaH MeXaHH3M CHHTe3a (eHo-
nodopManbAErUAHEIX  OJIMIOMEPOB
(PDO): HOBONAKOB — B KUCIIOH Cpefe;
pe3onoB — B 1en04Hol cpene. Ilpuse-
JneHbl xumudeckue ¢opmynsl POO,
110Jly4EHHbIE METOJIOM aTOMHBIX KO3(-
¢uumentoB. H3nokeHbl OCHOBHBIE
CBOMCTBA HOBOJIAKOB M KHHETHKa HX
otBepkaeHus (puc. 2.5). Ilpu uccre-
JIOBaHUM MEXaHW3Ma CHHTE3a Pe30JI0B
YCTAaHOBJIEHO CUJILHOE YBEJIMUEHHUE 10~
Jn opro3amenieHus (puc. 2.7) B pany
ruapokcuioB meramioB I u II rpynn
(K<Na<Li<Ba<Sr<Ca<Mg), uc-
MOJIb3yeMBbIX B KauecTBE KaTaau3aro-
poB. 3zech Ke OXapaKTepu3oBaHa 3a-
BHCHMOCTb COIEpIKaHUsI CBOOOAHOrO
denona u popmanbaernga B OO or
MOJILHOTO COOTHOIIEHHUsA HCXOLHBIX

KOMITOHEHTOB W MPOIOJIKUTEIBHOCTH
MPOBEJIEHUs CHHTE3a MPOLYKTa.

[Toka3aHo, KaK NpH M3MEHEHUH OC-
HOBHBIX YCJIOBMH peakUUM MOJIUKOH-
JIEHCALMK TOJTyHYalT PE30JIbHbIE CMO-
JIbl PA3JIMYHOM MOJIEKYJISAPHON MACChl U
C pa3nu4HBIMM CcBOMcTBamMu. Takxke yc-
TAHOBJIEHO, YTO B MPOM3BOACTBE MpO-
nutouHelx OPOC NpUMEHAIOT HHU3KO-
BSI3KHME M HU3KOMOJIEKYNSPHBIE OJIMIO-
mepsl (puc. 2.15, a), a 17151 CKIIeuBaHKA
LITIOHAa — BSI3KME BBICOKOMOJIEKYJIAD-
Hble ouromepsl (puc. 2.15, 6).

HccrnepnoBan MexaHHW3M OTBepKie-
Husg @OC. [Ing yckopenus v yriryoune-
Hus npouecca otBepxkaeHus PDC npu
temneparype 105-120°C pazpaboTaHsbl
HOBbIE, 3G (eKTHBHbIE KOMOMHUPOBAH-
Hble oTBepauTend (Tabm. 2.3 u 2.4).
[TpencraBneHbl NpUHUMITHAIBHAA CXe-
ma npoussoactea POC u xapakrepuc-
THKA PeaKTOPOB Ul UX W3rOTOBJIEHUS
(tabun. 2.9). [IpuBeneHa MeToIMKa pac-
4y&Ta TPOU3BOIAMUTENIBHOCTH LEXOB II0
npousBoacTBy ODC, BbIOpaHbl MapKH,
peuenTypsl U pEXUMbI IPOBEAEHHS
npouecco curreza PPC, ucnonpsye-
MBIX B JepeBoobOpabaTbiBatoleit npo-
MBILIIEHHOCTH. PaspabotaHbl Tpebo-
BaHwusl, npenbspasemsie kK POC, npea-
Ha3HA4YeHHBIM JUIS CKJIEUBAHHUA Ape-
BECHBIX MaTepuanoB. CBOMCTBA HU3KO-
meo4HbiX OPDC (0TeYeCTBEHHBIX U
MUMIIOPTHBIX), MPUTOAHBIX AJA BhIpa-
OOTKH JIPEBECHOCTPYKEUHBIX TIIJIUT
(JICIT), mokazaHsl B Tabu. 2.16, a npo-
IOJDKUTENILHOCTh MX JKeJTaTHHU3aLUH
(c ucnosnb30BaHUEM OTBEPAMTENEH HO-
BBIX BH0B) npu Temneparype 100°C —
B Tabn. 2.17.

PaccMOTpeHBl pelenTypHble cocTa-
Bbl U OCOOEHHOCTH MNPHUIOTOBJICHMS
KJ1e€B — UIs BBIpabOTKM (aHepsl — Ha
ocHoBe POC 0TEYECTBEHHOIO U 3apy-
6exHoro npousBoicTa (tabn. 2.20 u
2.21). JIns MOBBIIEHUS MPOYHOCTH U
armocdepocroiikoctu JICII paspabo-
TAHO CBA3yloLlee HOBOro Bujaa (Tabdi.
2.23 u 2.24). IlaHbl cocTaBsl KJIEEB XO-
JIOJIHOTO OTBEPXKICHUS, a TAKKE BENHU-
YHHbI apaMEeTPOB PEKMMOB CKJIEHBa-
HHsT UMM JIDEBECHBIX MaTepHajoB XO-
JIONHBIM criocoboM (Tabi. 2.25 u 2.26).
Jns noyydeHus Kie€B C 3aJaHHBIMH
CBOMCTBaMH, HarpuMep KieéB IOBbI-
IIEHHOM MIaCTUYHOCTU MM OHOCTOM-
KOCTH, pa3paboTaHa TEXHOJOTUS MO-
JuQUKaIUKU CMOJT B MPOLIECCE CHHTE3a
WA Ty TEM COBMEILIEHHUS UX C MOAU(HU-
uMpyomuMu fobaskamu. Paspabora-
Ha TEXHOJIOTHUs MOJyYEeHHs Creluab-
HbIX @DC 114 U3rOTOBIEHUS aHTUCEN-
THPOBAHHOM (haHepbl, UCTIOIB3yEMOH B
KayecTBe I0JOB KOHTeHHepoB. Takas

(aHepa OMOCTOMKA U MOXKET dKCIUTya-
THPOBATHCS B PA3TUUYHBIX KIMMaTHUYEC-
KUX 30Hax (Tadu. 2.33).

I'maBa 3. besonacHble TeXHOJIOTHH
BOJAOCTOHKHX AHAHOBBIX KJleéB. Cpe-
1 COBPEMEHHBIX TEXHOJIOTHH Mpou3-
BOJICTBA BOJOCTOMKMX CHHTETHYECKHMX
cMoJ1 Haubosee MepCreKTHBHBI IKOIO-
rudecku 0e30racHble TEXHOIOTHH CHH-
Te3a AMaHOBbIX cMoul. DPdeKTsl X 0c-
BOEHHS B MPOU3BOJICTBE TaKOBBI: UCK-
JIIOYEHHE M3 TEXHOJIIOMMYECKOro Mpo-
1ecca U3roToBJIEHHUs CMOJT 3TOrO THMa
BBICOKOTOKCHYHOTO KOMIOHEHTa — e-
HOJIA U, KaK CJICJICTBHE, THKBUIALIUS Ha
nepeBoodpadareiBalOIMX Mpeanpus-
THSIX YYACTKOB I10 €ro MpuémMkKe 1 Xpa-
HEHUIO B MOAOrPeTOM (10 Temrepary-
pbl 42-50°C) cOCTOSIHUM; Yly4LIEHHE
IKOJIOTHYECKHUX TOoKa3aTeseil okpysKa-
IO cpelbl M3-3a OTCYTCTBHS BhICO-
KOTOKCHYHBIX Ta30BBIX BBIOPOCOB H
TOKCHUHBIX CTOUHBIX BOJI.

ABTOpBI TNPUBOAAT BENTUYMHBI MOKa-
3aTesiedl MCXOIHOIO ChIpbsi — AU(EHHU-
JIONINIpONiaHa, MM JuaHa, NpUMEHse-
MOTO Il CHUHTE3a [MAHOBBIX CMOJ
(Tabn. 3.1). OHM HU3YUMIIH NTPOLIECC XH-
MHYECKOTO B3aMMOJCHCTBHs AWaHa C
(hopMasiberuIoM U MeXaH13M 00pa3o-
BaHMsI OTBEPXKIEHHOTO ONMIOMepa, a
TaKKe YCTAaHOBUJIM ONTHUMalIbHOE MO-
JISIPHOE COOTHOLIEHHE MCXOAHBIX U
peakLMH KOMIIOHEHTOB: JMaHa, (op-
MajibJleruia ¥ €AKOro Harpa. AHaau3
BEJIMYUH (PU3MKO-MEXaHUUECKUX TOKa-
3aTtesieil TMaHOBBIX CMOJI, CUHTE3HMpO-
BaHHBIX B TPOMBIIUIEHHBIX YCIOBUAX
(Tabn. 3.8), moka3bIBaeT: HOBas, IKOJIO-
ruyecku yucras cmona Mapku CIDK-H
o61azaeT BHICOKMMHU KJIESILIMMU CBOH-
cramu (tabn. 3.10). Ilpusenenst (B
Tabn. 3.9) peuenTypHbIe COCTaBbl MHO-
FOKOMITOHEHTHBIX K/1€EB Ha OCHOBE [~
AHOBOM CMOJIBI JUIS CKIIeUBaHUsA (aHe-
pol. Tlo BenuuMHaM MpejieNnoB Ipoy-
HOCTH W T[0Ka3aTess BOJOCTOMKOCTH
(hanepa, U3rOTOBJIEHHAS C MCIIOJL30Ba-
HHMEM JIMaHOBOI CMOJIBI, Jyulle (aHe-
pbl, M3rOTOBJIEHHOH C MpPUMEHEHHEM
DODC, a N0 TEXHOJOTHYECKUM T10Ka3a-
TeJISIM OHa COOTBETCTBYET TpeOOBaHH-
AM ~ MEXIYHapOJIHBIX  CTaHIapTOB
(xknaccel E1 1 EO (Tabn. 3.10). -

[TosoKUTebHBbIE pe3yabTaThl CaHU-
TApPHO-XMMHUUECKUX UCCIIel0BaHUH (a-
Hepbl, BBIMOJHEHHBIX [0 METOIMKE
Mun3zapasa Poccuu, SBUIMCE OCHOBA-
HUEM JUIS BBIIAYU THIMEHHYECKOTO
3aKJIIOUeHHs, pa3pellaroliero Mnpous-
BozcTBo cMobl CIDK-H u danepei ¢ €€
ucrosipzoBanueM (tabn. 3.11). Ilpuse-
JleHa MPUHLMUIIHAIBHAS CXEMa TEeXHO-
JIOTHYECKOro Mpolecca IO0Jy4eHHs



Kputuka n ouénuorpacdpus

28

cmonbl CIDK-H u naHo eé onwmcanue
(puc. 3.7).

I'naBa 4. PesopumnHodopmanbie-
rujaHble KJjed. [Ipouecchl cuHTe3a
P®C umeror cBon 0co6eHHOCTH. YeTa-
HOBJIEHO, YTO M3-3a Pa3NUuMs aJKHII-
PE30PLMHOBBIX CMOIT IO peaKMOHHOM
crnocoOHOCTH, 00YCIOBIEHHOrO 0CO-
OEHHOCTSAMH CTPOEHHs WHIWMBUIYa/b-
HBIX AJKMIPE30PUMHOB, HX MOJUKOH-
JIEHCALMIO HEoOXOAMMO MPOBOIUTEH B
MPUCYTCTBUU KOMITJIEKCOOOpa3oBaTe-
neit. ITocnenHue coBMECTHO ¢ (eHoa-
MU WM TpeBapUTE]bLHO MOJYUYEHHBI-
MU OKHCIIUTENIbHBIMU TPOU3BOJAHBIMHU
CO3/1Al0T KOMIUIEKChI, XapaKTepu3yto-
I1ecsl HaJMYMeM BOJIOPOAHBIX M JI0-
HOPHO-AKLIENTOPHBIX CBs3eit. [ToaToMy
CHHTE3UPOBAHHbIE ATKHIPE30PLHHO-
BbIE CMOJIbl U3BECTHBI MO OOIIUM Ha3-
Banuem J[I®PK (aByxaTomuble (eHOIIBI
+ (Gopmanbaerns + KoMIiekcooopaso-
Barelb).

['1aBa conepkUT CBelEHUs O peLer-
Typax M pexuMmax MpoBeeHHUs Ipo-
ueccoB cuHTe’a PDC, a Takxke Belu-
YMHBl OCHOBHBIX TOKa3aTeneil oreve-
CTBEHHbIX M 3apyOexxHbix PDC (Tadn.
4.3 u 4.4). YCTaHOBNEHO, YTO 3aBUCH-
MOCTBb TPOJAO/DKUTEIBHOCTH OTBEPIK-
JeHUs KJIeEB OT TeMIIepaTyphl BbIpaxa-
€TCsl SKCIOHEHUMANBbHON, WK MOKa3a-
TenpHOU (yHkumeln (puc. 4.2). Uccre-
JIOBaHbl PELENTYpHbIE COCTaBbI, CBOMU-
CTBa KJICEB M BEJIMYMHbBI (U3MKO-MeXa-
HUYECKHMX MoKa3arejiel KiIeeBbIX coe-
JIUHEHUH, BBIMOJHEHHBIX C HCIOJIb30-
BaHueM PDC (tabn. 4.1-4.5). ABTOpsI
00CYKIal0T XUMHU3M (XMMHYECKHE
0COOEHHOCTH) U CKOPOCTb MPOTEKAHHs
peaKiMH TOJMKOHICHCAMH Pe30pLH-
Ha M MeJaMuHa ¢ (opMalibAeruaIoM
npu cuntese POC. MiMu ycTaHoBIEHO:
MeJaMHH, BBEIEHHBIH B PCaKLIMOHHYIO
CMeCh MPU MPOBEJICHUH TTpoLlecca CHH-
Te3a pe30pLUHOMeNaMUHO(OopMalIbe-
rugHoit cMmoiibl (PM®C), cBs3biBaeT
(dopmanbierui, B pesyibTare yero 00-
paszyercs MeTtuiaonMenamuH. [locnen-
HUI  0CBOOOXKIACT METHIIONBHYIO
TpyINIy, Tak KaK OH COJEPIKUT B reTe-
pouMkie Oojee 3IEKTPOOTPHLIATENb-
Hble aToMbl a3ota. OcBOOOXAEHHAs
METHJIONbHAS TpyNIa JIErko CBSI3bIBa-
eTcsi C HernpopearpoBaBIIUM (HeHo-
JoM ¥ obpasyer MeTuiondeHo, 13-3a
yero cozepxanue ceoboaHoro geHona
W cojiepxkanue cBobosHoro gopmans-
JIernujia B peakllMOHHONW CMeCH CHHXa-
1oTca. B aTom crniocobe cuHTe3a Mena-
MHH BBITIOJIHAET POJIb CEJIEKTUBHOTO
KaTaJlM3aTopa, CHHKAIOLIEro ColepKa-
HHE CBOOOJIHBIX MPOMAYKTOB pPEaKLHH
TMOJIMKOH/IEHCALMK B TOTOBO# cMmone. B

pesyabrare co3faHa 0e30TXoqHas Tex-
HOJIOTHSl CUHTE3a HHU3KOTOKCHYHOM
PM®C mapku PM-1. I'paduk 3aBucu-
MOCTH BSI3KOCTH cMOJibl PM-1 ot npo-
JOMKUTEIbHOCTH XpaHeHHs MpUBeIEH
Ha puc. 4.5. M3y4eHsl CBOHCTBa cMO-
Jabl-Monudukatopa PM-1 u pesopuu-
HOBOW cMoubl P-1.

I'naBa 5. Meaamunodopmasnnbie-
THHbIE KJIeH. ABTOPbI IPUBOMST CBe-
JEHUSA 1O BOMpoCy MOAU(UKALUU
KOC menamuHoMm. UMu ycTaHOBIEHO,
4TO JaHHBIN criocod 3¢ dexTuBeH npu
TOM YCJIOBHH, YTO Macca MOpLUHU Meja-
MHHA, BBEAEHHOH B pPEAKLUOHHYIO
CMeCh, cocTaBisieT He MeHee 15% Be-
JUYMHBI Macchkl 3TOH CMecH, a Macca
cBobosHoro ¢opmansaernaa 8 KOC —
He MeHee 2—3% BeNMYMHBI MacChl ATOM
cmecu (tabn. 5.1, puc. 5.1). Us-3a
TPYAHOCTH PAacTBOPEHHUS MeJlaMHHA
NIPU KOMHATHOH TemmepaType MpHXo-
IOUTCS YBEJIWYMBATH TPOAOJIKUTEIb-
HOCTb CKJI€MBaHUs LiMoHa B 1,5-2 pa-
3a. TlosTomy Haubonee mepcrnekTUBHA
TEXHOJIOTUS COBMELLEHHS, UM KOMOU-
Huposanus KOC u MOC, cooTHolIe-
HUE MEXIy KOTOPBIMM MOXKHO JIErKO
perynmpoBars.

PaccMoTpeH MexaHU3M B3auMozeii-
CTBUSI MeJlaMHHa ¢ (hopMasbaeriioM.
YcranosneHo: npu cuHteze MOC He-
00X01MMO, 4TOOBI BEIMYMHA MOJIBHOTO
cootHowenuss M:® (menamuH : ¢op-
manbjerua) Oevlia B mpenenax ot 1:2
po 1:3. Ilpu BenuuuHe mHOCIEIHEro,
MeHblIel 1:3, HabmonaroTcs cBoOOI-
Hpie NH,-rpynnel co 3HauMTeNbHOM
9JIEKTPOHHOM MJIOTHOCTBIO Ha arome
a30Ta, YTO CNOCOOCTBYET MOBBILIEHHUIO
UX pEeaKUHOHHOH CIOCOOHOCTH, IpH-
coeauHeHuo Kk aromy asora H,OH-
rpynn U Apyrux MOJeKyd, a Takxke 00-
Pa30BaHUIO BOJOPOIHBIX CBA3EH. DTUM
OOBSICHSIETCS PE3KOE CHIKEHHE CpOoKa
XpaHEHHUs CMOJIbl. BbIABIEHHbIE 3aKO-
HOMEPHOCTH TO3BOJMIM pa3padoTarh
M®C mapok CM 60-08 1 M®-BHO.
AHanu3 pe3ynbTaToB UCCIEIOBAHHM MO
koMOunupoBanuro MOPC u KOC ¢
LEIbI0 CO3JaHMs KIIEEB, MO KIESLIHM
CBOWCTBaM COOTBETCTBYIOIIMX KIIESIM
Ha ocHOBe PDC, nmokasan: ONTUMaJb-
HO€ KOIMYECTBO CMOJIBI-MOIU(UKATO-
pa CM 60-08 momxHO cOCTaBIATH
20-25% (puc. 5.4).

PazpaboTaHbl BOAOCTOHKHE KJIEH XO-
JIONHOTO OTBEPXAEHUs (Tabn. 5.3), uc-
CJICJIOBAaH MEXaHHU3M TEPMOAECTPYK-
MM KOMOMHUPOBAHHOTO KJiiesl, COCTOSI-
wero u3 cMmecd KOC, CM 60-08 u or-
BEpPAMTENS — LIaBeJeBOH KHUCJIOTHI
(puc. 5.6), ycTaHOBIIEH XapakTep Bpe-
MEHHOH 3aBUCHMOCTH MOKa3aress Bbl-

JieneHust ceodoaHoro Gopmainbaeriuaa
13 OJIOKOB JIaMU-LUTIOHA, M3rOTOBJIEH-
HBIX C HCIIOJIb30BAaHHEM I3TOr0 Kiies,
npu ux xpaHenuu (puc. 5.7). C yuérom
YCTAHOBJICHHBIX  3aKOHOMEpHOCTei
Obu1H pa3paboTaHbl HOBBIE BOJOCTOM-
KUE KJIeW ISl CKIIeHBaHUs JIaMU-11110-
Ha W JPEBECHHBI MOBBILIEHHON Blak-
HOCTH.

Ha ocHOBe pe3y/ibTaToB BBILIEYIO-
MSIHYTBIX HCCIEIOBaHUI CO3/1aHa Tex-
HOJIOTHSl CHHTe3a KapOaMuIOMesaMH-
Ho(popmanbaeruaneix cmoi (KMPC),
[MTonyuenusie o6pazupl KM®C o Be-
JUYUHAM  (PU3HKO-XMMHUECKHX T10Ka-
3aTesiell He YCTYyNnarT 3apyOexHbIM
aHanoraM (puc. 5.8, tabn. 5.4). Jlns
MIPOMU3BOJICTBA APEBECHBIX KOMIO3UTOB
noaxoasT KM®C mapok KBC, KMC u
MO®-BII®. [TokazaHo, 4YTO ONTHUMAab-
HBIM KaTaJM3aTopoOM OTBEPKIEHHs JUIs
cmoiel KMC sBisieTcss MOJIOyHas KUcC-
nota (Macca €€ MOpPLUUM JOJKHA COC-
TaBAATh 5% Macchl COOTBETCTBYIOLIEH
peaKLMOHHOI cMecH), obecnevynBaio-
was >KM3HEeCHoCOOHOCTh Kies Ooliee
8 4 M mpenesn NPOYHOCTH 10 KJICEBOMY
ciaorwo 1,2 MIla (nmocne kunsuyeHus B
BOJIE B TeYeHue | u).

I'naBa 6. Boaocroiikue kap6amu-
aogopmanbieruanbie Kjaed. ABTOpEI
AHAJIM3UPYIOT BIUSHUE YCIOBUM MOJIH-
koHzaeHcauuu KOC Ha nokaszaresnu Bbl-
JenieHus cBoOoaHOro (opManbaeruia
U3 CMOJIBI M JPEBECHOH MpPOAYKLHMH,
U3rOTOBJIEHHON € €€ MCIOJIb30BaHHEM.
VCTaHOBIEHO, YTO HAa MHTEHCHBHOCTD
U TPONOJKUTENIBHOCTh IMUCCHU CBO-
6onHoro dopmanbaernaa uz KOC oc-
HOBHOE BJIMSHHE OKa3bIBaeT MOIbHOE
COOTHOLIEHHE KOMIIOHEHTOB MCXOAHOM
peakLMOHHON cmecu: kapbamuga H
dopmanbueruna (K:®). [Npu uzmene-
HUHU cooTHomeHus K:D ¢ 1:1,3 o 1:1
MHTEHCHBHOCTD BBIIEJIEHUs hopMalib-
Jerujia CHwxkaercs B 2 pasa, HO NpH
5TOM 3HAYMTENILHO YXYILIAIOTCSA BEJIH-
YUHBI TOKa3areneid MpOYHOCTH U BO-
JIOCTOMKOCTH TOTOBBIX M3aenuid. Jlns
JIOCTUKEHUs TPEOyEeMbIX BEIHYUH (-
3MKO-MEXaHUUECKHUX ToKa3aTesei Kie-
€BOro COEAMHEHMAd W MHHHUMH3aLUU
€ro TOKCMYHOCTH HeoOxoaumo obecrie-
YMBaTh BBICOKYIO CTENEHb ITOJHKOH-
aeHcauuu (npu K:® = 1:2) obpasyio-
MIMXCSA B TPOLECCE CHHTE3a OJIMroMe-
poB (puc. 6.1). CuHTe3upoBaHHas
K®C mapku KO-H®DIT nossonser Bbl-
pabateiBath (haHepy kiacca E1 ¢ xopo-
IAMHU (PU3MKO-MEXaHUYECKUMHU T0Ka-
3arensaMu (tabun. 6.2) — Gnaropaps riy-
61HE MOJMKOHAEHCALMU OJMIOMEpOB,
criocoOCTByIOLIEH — 3HAYUTENLHOMY
CHHIKEHHMIO YHCIa OTLIETJISIOUHUXCS
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(hopMasbAETUAHBIX I'PYIIT U yMEHbILIE-
HUIO TEPMOTHAPOJIMTHYECKOH jecT-
PYKLIHAH CMOJIBL.

B 2Toit m1aBe paccMOTpEH MEeXaHU3M
obpaszoBanus KdD-omuromMmepor ¢ Hus-
KM MOJIEKYJIIPHO-MacCOBBIM pacripe-
JiefieHdeM M OOJbIIMM  KOJHYECTBOM
peaKkLMOHHOCTIOCOOHBIX Tpynn (pHuc.
6.3 u 6.4). IlokazaHo, YTO B 3aBHMCHU-
MOCTH OT PeXHMa MOJIMKOHIEHCALUH
Jlake Mpv OIMHAKOBOM COOTHOILEHUH
MCXOZIHBIX KOMITOHEHTOB peaKkLHOHHO
CMeCH MOryT OBbITb MOJMyYeHbl KOHEY-
HbIE MPOLYKTbI C Pa3HbIM MOJIEKYJIsp-
HO-MaCCOBBIM pacrpeseneHueM (puc.
6.5). YcraHOBJIeHBl ONTUMAIbHOE 3Ha-
YeHHe MOJIbHOTO COOTHOLIEHUS U pe-
xuM cuntesa KOC. B pesyinsrare pas-
paboTaHbl HeBakyymupoBaHHble KDC
mapok K®-A u KO-54H (tabn. 6.6 u
6:7):

VCTaHOBEGHO, 4TO Ul TOJY4YEHHS
HeBakyymupoBaHHoi KOC mapku K-
HB ¢ BBICOKOIi CTENEHBIO MOJIMKOHIEH-
CaUMud HEOOXOAMMO KMCIYIO CTaauio
CHHTE3a MPOBOJUTH B [(Ba JTara MpH
sHaueHusix pH cpenpl, Oonee HU3KHX,
4YeM IMpU OCYLIECTBIEHUM TMPOLECCOB
cuHTe3a cMost Mapok KD-A u KD-54H.
D10 obecrneyuBaeT CBA3bIBAHUE CBO-
foaHoro ¢opmalpaeruaa U JOBeIECHHE
€ro MacCOBOI'O COZEPXaHUS B CMOJIE
10 0,1%. I1pu 3TOM C yrybnenuem pe-
aKIMHU MOJMKOHICHCALMU OJIMTOMEPOB
obliee KOMHYECTBO OTLUEMISAIOLUXCS
dopManbIeruIHbIX IPYI yMEHbIIaeT-
cs Ha 15-20% (tabn. 6.11 u 6.12). Op-
raHu3alus TMpOBENEHUS MpPOLECCOB
cunresa cmout Mapok KO-HB, KO-A u
K®-54H HenocpencTBEHHO Ha caMuX
npennpuiTUiX o0yclIOBUIA HCKIIIOYE-
Hue 00pa30BaHUS TOKCHUHBIX CTOUHBIX
BOJ W 3HauuTeiabHoe (B 3—6 pas)
YMEHbLIEHHE YIEIbHOro noTpedneHus
BOASHOIO Mapa M 3JEKTPO3HEPruH,
MO3BOJIMIIA BBOE YBEJIUUMThH IPOU3BO-
JUTENILHOCTb 000PYI0BaHUS.

[pu ananu3e myTel NosyyeHus dKo-
noruvecku 6e3omacHbix KOC nokasa-
Ha LefecooOpa3HoCTh 3aMeHbl popMa-
JiHa HOPKOHLEHTPATOM C CONEPIKAHH-
em MetaHona 10 0,2%. OnHako BeIpa-
OarpiBaeMble OTEUeCTBEHHbIE KapOa-
MuziohopManbaeruaHble KOHLEHTPAThI
(KOK) He umeroT yHUPULUUPOBAHHBIX
nokasaresieil (tabn. 6.14), yro obyc-
JIOBJMBAET HEOOXOOUMOCTDb OMpeee-
HHS PEUENTypPbl CMOJN B 3aBUCMMOCTH
OT COEpIKaHUsI OCHOBHBIX KOMITOHEH-
ToB KOK (puc. 6.6 u 6.7).

Pa3zpaboraHa TEXHOJIOTHUS CHHTE3a
cmouel Mapku CK®-HM, B Hel MOIlb-
Hoe cootHouenre K:® pasno 1:1,17 —
9T0 obecneyuBaeT CBS3bIBAHUE CBO-

6oaHoro Gopmanbaeruia, Tak 4yTo €ro
MaccoBOE€ COJIep)KaHMe B CMOJIe COC-
tapisieT a0 0,1%. [ToBelleHHe KOHLIe-
HTpauuu cMmounel g0 68-72% compo-
BOXKIAETCS yMEHbIIEHHEM KOJIMYeCcTBa
TpynIl, OTUErUIAOWKUX GopMalbaeru,
M MOBBIILIEHHEM BA3KOCTH CMOUIbl. Beé
3TO B COBOKYMHOCTH OOecrneuMBaeT
CHM)KEHHE  TEepPMOTrMAPOIUTHUYECKOH
NEeCTPYKLUMU CBA3YIOILUX, MpUMeHse-
MbIX B mpousBoactee ¢anepsl u JICII
(Tabn. 6.15 u 6.16).

VYcraHoBIEHO, UTO (haHepa, U3roTOB-
JeHHass C HCHOJb30BAHUEM CMOJIbI
CK®-HM, 1o TOKCHYHOCTH COOTBET-
cTByeT TpebopanusaM knacca El (cm.
Tabn. 6.16). AHanu3 pe3y/nbTaToB ca-
HUTApHO-XUMHUYECKUX HCCIIeI0BaHUI
00pa3uoB 3ToM (haHepbl MOKA3bIBAECT:
dbopManbIeru B UCCIIE0BAHHOM 00b-
éMe Bo3ayxa npu temneparype 20°C
NpakTHYeCkH OTCYTCTBYeT Ha 12-e, a
npu temneparype 40°C — Ha 9-e cyT.
ucneiTanuit (tabn. 6.17). OcBoeHue
nepeBooOpadaThIBAIOMIUMK TPEAPUS-
THUSIMM TEXHOJOTMH CHHTE3a CMOJIB
CK®-HM c¢ wucnoaszoBanuem KOK
(BMecTOo (popMaivHa) Mo3BONSAET CHU-
3UTh COJIep)KaHHe MEeTaHo/a B MpoLiec-
ce MOJIMKOHAEHCALMHM CMOJI 10 YPOBHS
TTIK, uckaouuTh oOpa3oBaHUe CTOY-
HBIX BOJ M TOKCHUHBIX OTXOZIOB MPOU3-
BOJCTBa, YMEHbUIMUTL B 3—6 pa3 mort-
pebneHue mapa W 3MEKTPOIHEPIHH,
cokpatuTh Ha 30% pacxozbl Ha TpaHC-
MOPTUPOBAHUE ChIPbS, YBEJIUUUTH B 2
paza npou3BOAUTENBHOCTE 060pya0Ba-
HU (Clie0BaTe/bHO, B UTOre CHU3UTh
Ha 20-30% cebecTOUMOCTb CMOJIBI).

ABTOpBI 00CYXKIalOT BO3MOXKHOCTH
MOBBILLIEHUsS] BOJOCTOMKOCTH Kiesi Ha
ocHoBe KDC myTéM HCMONb30BaHUA B
KayecTBe J00ABOK COOTBETCTBYIOIIMX
OJIMrOMepoB U comnosrMepoB. [lokasa-
HO, uTo Moxudukarop PM-1 (PMODC)
MO3BOJISIET CO3/1aBaTh BOJOCTOWKHE
KJIeH JUIs CKJIeMBaHUsA U3JEIUH U3 Mac-
CUBHOH JOpEBECHHbl M JEPEBAHHBIX
KOHCTPYKLUHMH KakK XOJIOAHBIM CIIOCO-
©OM, TaK U C UCIIOJIb30BAaHUEM DHEPTHU
371EKTPOMArHUTHOTO 110/ TOKOB BBICO-
kot yactoTsl (TBY). IIpuBeieHB METO-
JMKa TIPUTOTOBJICHUS! KIIEEB U PEKMMBI
CKJIeMBaHHMs. YCTaHOBJIEHO, YTO BBEJIE-
Hue B KOC monudukaropa PM-1 cro-
cOOCTBYET 3HAYUTENILHOMY YMEHbllIe-
HKIO coJiepaHus cBoboaHoro ¢op-
ManbJeruaa B Kjee BCIeJCTBUE CBA3bI-
BaHUs (GopMaibaeruaa peakLMOHHOC~
nocoOHBIMU TpynnaMu MoaugukaTopa
(puc. 6.13 u Tabn. 6.19). PaspaGoran-
Hble Kied 00ecrneyuBaloT MOBbILIEH-
HYIO BOJOCTOMKOCTb KJIEEBOTO COENIH-
HEHHS PEBECHHBI MPU UX OTBEpXkJe-

HUM KaK XOJIOZHBIM CIIOCOOOM, TaK U B
nosie TBY (puc. 6.14). danepa, usro-
TOBJIGHHAs: Ha BOJAOCTOHKOM KapOaMu-
o opmanbAEruaHOM Kilee, BbIAEpP/KH-
BaeT KHMIIsSYEHHE B TeuyeHue | 4 u 1o
CTereH! BOJAOCTOMKOCTH COOTBETCTBY-
et ¢anepe Mmapku ®CD Ha kiee KOP-
2 (tabn. 6.18).

PaccMOTpeHO NMpUMEHEHHE B KauecT-
Be Moaudukaropa KOPC Bbicokomolie-
KYJISpPHOTO COMOJIMMepa akpUlIaHUTPH-
jJa ¢ N-BuHMIKanponakramom (AB),
CBOWCTBA KOTOPOTO MPUBEEHBI B Ta0II.
6.20. IToka3aHo, 4YTO B pe3yJbTaTe XH-
MHMYECKOr0 B3aUMOJEHCTBHS COIOJIHU-
mepa AB 1 kapGaMuaHOro oauromepa,
MPOTEKAIOLEero B KUCIOW cpeie MNpH
MOBBIIIEHHON TeMmneparype, o0pa3sy-
IOTCSl  JIOTIOJIHATENIbHBIE Pa3BETBIEH-
HblE MEXKMOJEKysipHble CBiA3U. OHH
obecreyrBalOT MOBBIILIEHHYIO MJ10T-
HOCTh CIIMBKM Lerneil onuromepa H,
CJIEZI0BATEIILHO, MOBBILIEHHYIO aAre3u-
OHHYIO TMPOYHOCTH OTBEPKAEHHON
cmonbl (tabn. 6.21). B 3akmoveHue
MpUBE/IEHbl COCTAaBbl M CBOMCTBA 3MOK-
CHUJIHBIX KJIEEB JUIA CKJIIEUBAHUS IpEBE-
cuHbl (Tabn. 6.22-6.24).

I'naga 7. OTaesnoyHble MaTepHaJIbl
JJIsi IPOU3BOACTBA APEBECHBIX MUIHT
U ¢panepbl. B oTHOWEHUH NpUIAHUA
MOBEPXHOCTH (paHepbl U MIUTHBIX Ma-
TEepHalloB 3CTETMYHOCTH OCOOEHHO
Ba)KHbI OyMaKHO-CMOJISIHbIE MIEHKK. B
9TOM I1aBe pacCMOTPEHbI COCO0BI M-
Jy4deHust OyMaXKHO-CMOJIAHBIX TUIEHOK
C HCIOJb30BaHWEM KapOaMuo-, aMu-
HO- M MeJaMHHO(OpMabaeryIHbIX
MPOTUTOYHBIX CMOJI, NPUBE/EHbI BE/IU-
YMHBI MX OCHOBHBIX MOKa3aTejei
(Tabm. 7.1), aHTHaare3uoHHbIE JOOABKH
U MOBEPXHOCTHO-aKTHUBHBIC BEILECTBA
(Tabn. 7.2). UccnemoBanbl Moauduka-
TOpbI THMa Melpan 11 MpONUTOYHBIX
CMOJI, IIMPOKO MpPHMEHsieMble 3a pyOe-
JKOM C LIEBIO ONTUMH3ALUU TEXHOJIO-
I'MYECKOro rnpoiecca U, Kak CleICTBHUE,
YIAYYIIEHUs] Ka4ecTBa KOHEUHbIX Mpo-
nyktoB. PazpaboTaHbl peuenThl cocTa-
BOB JUIsl IPUTOTOBJICHHUS TIPOMUTOYHBIX
pacTBOPOB, MPUMEHSEMBIX MPH MPOBE-
JIEHUM OIHO- WM JBYXCTaJMIHOH Ipo-
MUTKA Ha COOTBETCTBYIOLIMX MPOIMHU-
TOYHO-CYIIM/IbHBIX YCTaHOBKax Ajs
BbIpabOTKM JIMCTOBBIX U PYJIOHHBIX
miénok (tabn. 7.3 u 7.4), npuBeneHsl
BEJINUYMHBI (PU3UKO-TEXHUUECKUX MOKaA-
3areneit nocneqHux (tabm. 7.5).

Jnsi npou3BOACTBA OyMaXKHO-CMOJIA-
HBIX TJIEHOK, MCIIOJNB3YEMbIX MpH 00-
JIMLIOBbIBAaHUM (aHephbl TMOBbILIEHHOM
BOJOCTOMKOCTH, pa3paboTaHa BOmOpa-
cTBopuMas nponutoyHas @DPC Mapku
C®II. Hccnenosanue BiMAHMS IUIac-
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TU(PUKATOPOB M KOMOMHMPOBAHHBIX
MOAM(HUKATOPOB HAa CBOHCTBAa ITOMN
CMOJIBI 110Ka3aJ10, YTO MOCI/IEIHHE CHHU-
HKAKOT MPOJIOIDKUTEIBHOCTD €€ JKeaTu-
Huzauuu 10 60—65 ¢ ¥ MOBBILIAKOT Ka-
4YecTBO (BOAOCTOMKOCTB, 3JacCTHY-
HOCTb) MJIEHOUHOTO MOKPbITUS. DU3H-
KO-MeXaHMYeCKHe MoKa3aTesu MIEHOK
(Tabn. 7.8) u kauecTBO OOIMUIIOBOYHOTO
MOKPBITUS (paHepbl 3aBUCAT OT peKUMa
CYIKH OyMaXHOTO MOJIOTHA, MPOIHU-
tanHoro @@ C. Pa3zpabortan onTumab-
HBII pPeXUM OONUIIOBBIBAHUSA TUIEHKOM
BonbiedopmarHoit (paHepbl TOBBI-
LIEHHOH BOIOCTOMKOCTH.

I'nasa 8. [I1acTHKH HA OCHOBE OH-
0AKTHBHPOBAHHOMN /ipeBeCHHBI. BrI-
MOJIHEH aHaU3 MyTel mody4eHus ape-
BECHBIX MIACTUKOB 0€3 HCTOJIb30BAHMS
CHHTETHYECKUX CMOJI. B aTOM ciyuae
pOJib  CBSI3YIOLIEro JIOJDKHBI HIpaTh
MPUPOJIHBIE TOJMMEPBl TPEBECUHBI,
4yTo 00ecrneyuBaloT MyTEM aKTUBALIMU
— TNPEeMMYIIECTBEHHO TEPMHUUYECKUM
crocoOM — MPUPOAHBIX TOJUMEPOB
Ha TIOBEPXHOCTH JIPEBECHBIX YacTULl. B
3aBUCUMOCTH OT CTeNeHu TpaHchop-
MalW¥ MPUPOIHBIX COEAMHEHHWH pas-
JIMYAIOT [1B€ TEXHOJIOTHH: MOJy4YeHHue
MbE30TEPMOIIIACTUKOB M MOJyUYEHHE
JIMCHOYTIIEBOJIHBIX TTACTHKOB.

ABTOpamMH paccMOTpeH OHoJIOrHyec-
KHii croco0 aKTHBALMK TPUPOJHBIX
MOJIMMEPOB IPEBECUHBI, OCYIIECTBIIse-
MBblii iepeBopa3pyLaloMMu rpubamMu
unu (hepMeHTaMu, CrioCcOOHRIMU MOJIH-
¢uuMpoBarh GMOMONMMEPHI B HYKHOM
HanpasieHuH. 1o Takol TexHOJOruu
MONY4aT OHOTITACTHK.

B xone pa3paboTKuU TEXHOJIOTHH T0-
Jy4eHusi OMOIUIaCTHKAa pPacCMOTPEHBI
KUHETHKA MPOTEKaHUs TPOLIECCOB OUO-
JIOrM4ecKkoi TpaHchopMalMU JTUTHO-
LEJUTIOJIO3HOTO KOMIUIEKCA JIPEBECHHbI
1 pazpaboTaHHas ¢ y4YETOM 3TON KHUHE-
THUKU CTPYKTypHO-UMHMTAUMOHHAs MO-
Jens rnpouecca OuorpaHchopMannu
JIPEBECHHBI MOJ JeiCTBUEM MHIIETH-
anbHoro rpuba (tabm. 8.3). Ilyrtém
NpOBEJCHHs Ha 3TO MozAenu psaa Ko-
JIMYECTBEHHO OTPENeNEHHBIX IKCTIEPU-
MEHTOB HaWJEeHbl ONTUMANIbHBIE BEJH-
YHHBI OCHOBHBIX TEXHOJIOTMYECKUX Ma-
paMeTpoB pexxumMa nojaydyeHus Ouoak-
THUBUPOBAHHOM Mpecc-Macchl JUIs U3ro-
ToBneHus 6uorutactuka. [1pu nposene-
HUM JaJbHEHIIMX OJKCIEPUMEHTalb-
HBIX MCCIIEI0OBAHUN YTOUHEHBI peLern-
TYPHBII COCTaB MPECC-MacChl, PEXUM
eE MpeccoBaHHs WU PEXHUM TepMUUec-
Kot obpaborku Ouonnactuka. M3ayue-
Hbl OCHOBHbIE (DU3UKO-MEXaHHUECKHE
nokasatend OMOIUIacTHKA, YTO IMO3BO-
JIUIIO OMpeieNIuTh 001acTh €ro npume-

HEHHUS C yYETOM CIoKUBLIMXCS obnac-
Tel NMPUMEHEHUs MIIaCTUKOB, U3rOTOB-
JIEMBIX C MCIOJb30BAHHUEM CHHTETH-
yeckoro ces3yrouiero (puc. 8.24). Jla-
HO OINHCAaHME IBYX CXEM TEXHOJIOIM-
4EeCKHMX TMPOLIECCOB M3rOTOBJIEHUS Ou-
oruiacTuka: no Teépao- (puc. 8.25) u
xuakodasHomy (puc. 8.26) cnocoOy.

OTmeuaeTcs, YTO NMPOU3BOACTBO OH-
OMJIaCTUKOB — 3TO OJHO M3 Hampasiie-
HUI paboThl 10 OBHOKOHBEPCUH BO300-
HOBJIIEMOTO PaCTUTEJILHOTO ChIPbA.

I'naBa 9. IlpumeHenue BOAOCTOM-
KHX KJIe€B JJIsl CKJIEHBaHHs JpeBe-
CHHBI. ABTOpBI MPHUBOAAT PE3yJbTaThl
BBIMIOJTHEHHUSI BAKHBIX HCCIEI0BaHHH
CTPYKTYpbl CMOJ, BIMSHHUS OTpHULa-
TENbHBIX TeMIeparyp Ha (U3MKO-XH-
MHYECKHE [0Ka3aTeld M I0KasaTesu
TEXHOJOTMYHOCTH KIIEEB, a TakXke Ha
MOKa3aTeld TOKCUYHOCTH (paHepHON
nponykuuu. Mx ananu3 mokasbiBaeT
cnenytomee. [Ipu BblEpHkKKE CMOJBI
CDXK-3011 npu TemnepaType MHHYC
30°C B TeueHue 72 CyT. COAEpKaHue B
Hel CBOOOJHBIX MPOAYKTOB HECKOJIBKO
cHikaetcs: denona — ¢ 1,9 no 1,5%,
dopmanberuna — ¢ 1,2 no 0,8%. [Ipu
BBIZIEPIKKE B TAKUX )K€ YCIOBHAX CMOJI
COXK-3013 u CDXK-3014 BeauuuHbI
Ha3BaHHBIX TOKasaTesneil He M3MEHH-
JUCh. VHTEHCUBHOCTH HapacTaHUS
BsizkocTH Kiesitnx @DPC u kieéB 3Ha-
YUTEJILHO HUIKE, €CIIM OHM XPaHUIIUCh
npu Temneparype MuHyc 20-25°C
(puc. 9.1).

AHanu3 pesyapTatoB (HPU3MKO-MeXa-
HUYECKUX MCIBITAHWH NpOayKUMHU TO-
Ka3bIBAET: MpeeN MPOYHOCTY NPU CKa-
JbIBAHUM  (haHepbl, H3rOTOBJEHHOH C
ucnons3oBanueM cmosn CPIK-3013 u
C®DX-3014, xpaHuBIIKUXCSA MPU OTPU-
aTeJbHbIX TeMIepaTypax, He CHU3MJI-
csi (MO0 CPaBHEHHMIO C KOHTPOJIBHBIMHU
obpazuamu), a y ¢aHepbl Ha cMole
C®XK-3011 atoT mnokasarenb yMeHb-
urmsics ¢ 2,0 go 1,8 MITa.

ITpu uccne0BaHUK MOPO30YCTOHYH-
BOCTH BOJOPAaCTBOPUMOMN TMPOMUTOY-
Hoi ODC mapku COII npu Temnepa-
Type MUHYyC 20°C yCTaHOBIIEHO, UTO
KpaTKOBPEMEHHOE pa3MOpa)xMBaHHE
HE BJIMAET Ha e€ rokaszareiu TeXHOJO-
TMYHOCTH: MX BEJIMYUHBI HE CTalM Xy-
e ypOoBHEH Tex e nokasareneil pact-
BOpa CMOJIbI TAKOH ke HayalbHOM Bs3-
KOCTH, XpaHHMBIIIErocs MpyU TeMIepary-
pe munyc 20°C 6e3 pazmopakuBaHHUS.
[Tokazano, yto cmosa CODII moxer
XpaHUTBCA B TeUeHHUE TpEX U Oosiee Me-
csaueB 6e3 yxyaueHus QU3MKO-XUMU-
YeCKMX IOKa3aTesel, a Takxke KauyecT-
Ba OOJIMIIOBOYHBIX TMIEHOK, M3rOTOB-
JICHHBIX Ha €€ OCHOBE, U OTJEJOUHOro

MOKPBITUA. YCTAHOBJICHO, YTO TOKCHY-
HOCTb (haHepbl MOBBILIAETCS C YBEIH-
YeHueM e€ ToNwuHbl (puc. 9.2), uto
0OBSCHSIETCS YBEJIMUCHHUEM YIEIbHOTO
KOJIMYECTBA CBA3YIOLIEr0 M CHHIKEHH-
eM CcTereHu ero orBepxkaeHus. [lpu
5ToM (haHepa Aaxke TONMHONW 18 MM
10 TOKCHYHOCTH COOTBETCTBYET Tpebo-
BaHMsM Kiacca El.

ABTOpBI MPUBOJAT YCIOBUS MpUMeE-
HEeHHUS BOJOCTONKUX KJIEEB /18 CKIIEH-
BaHUs JpeBeCHbIX MarepuanoB. Oc-
HOBHBIE ycJ0BUs mpumeHeHus POC
npuBesieHbl B Tabu. 9.3. [Toka3aHo, 4To
CK/IEMBaHME ILUIOHA XOJOAHBIM (TpH
temmneparype 18-20°C) cnocobom
MPOBOJAT TOJbKO C IPUMEHEHHEM YC-
KopuTeseii-orBepautenei (pf-uadra-
JUHOCYTb()OKUCIOTHI U KOHTaKTa [leT-
poBa). YcTaHOB/IEHA 3aBUCUMOCTb Npe-
Jena IpoyHoCTH (aHepbl MpU CKaslbl-
BaHUU OT KOJIMYECTBA BBEIEHHOIO B
CMOJTy OTBEpIUTEJNS, MPOIOJKUTENb-
HOCTU CKII€MBaHHUA M pacxoja Kies
(tabn. 9.4). HccrnenoBaHa 3aBHUCH-
MOCTh (PU3HKO-MEXaHMYECKUX MOKa3a-
Tesiedt (paHepsl XONOJHOTO M ropsiuero
crioco0a CKJIEMBaHUs OT CpoKa e€ Xpa-
HeHus (tabn. 9.5). M3ydeHsl cBoiicTBa
HoBOH K®C X0JI0AHOTO OTBEepPXkACHHUS,
MOAU(DUUMPOBAHHONH PE3OPUMHOM B
npouecce cuHTe3a (Mapku Kd-P), or-
JUYarolleiics MOBBILIEHHONW CTaOu/Ib-
HOCTBIO NpH XpaHeHuu. [TokazaHo, 4to
IpH TPOAOIKUTENLHOCTH CKJIEHBAHUSA
1InoHa, paBpHoit 240 MUH, YpOBEHE Ka-
yecTBa rOTOBOW (haHepbl CTaHOBHMTCS
YIOBJIETBOPUTENBHBIM TOCIE €€ BblJie-
pPIKKU B TedeHue 24 u (tabn. 9.6).

Paccmotpensl ycioBust v pazpabora-
Ha TEXHOJIOTMs CHHTEe3a MOoAU(UIMpo-
BaHHBIX CMOJI C UCIOJb30BAHHEM JIUT-
HOCY/Ib()OHATOB B3aMeH JAeGHUIMTHOIO
¢enona. IlokazaHO, 4TO MpPOLECCHI
CHUHTE3a MOAM(PHLHUPOBAHHBIX CMOJ
mapok CDXK-3013 u CDXK-3014 mox-
HO TPOBOJUTH C HCIOJIb30BAHUEM —
BMECTO (heHona — KUIKUX (B KOIHye-
ctee He MeHee 10 u 15% coorser-
CTBEHHO) WM CyxHX (B KonuuecTBe 20
U 25% COOTBETCTBEHHO) JIMIHOCYIIb-
¢onaroB (tabn. 9.10). Paspaboransl
PEXKMMBI CKJIEHBAHUS IUMOHA KIEAMH
Ha ocHoBe PDC s nonyuyeHus paxe-
pbl, IpefHa3HAYEHHOM JUIS MPOU3BO/I-
cTBa aBTOMOOMIEH M KOHTEHHEpOB
(tabn. 9.11 1 9.12).

PazpaboraHa TeXHOJIOrHs MPOU3BOJI-
CTBa BOAOCTOMKOMN (haHephl C MpUMeHe-
HUeM OeceHObHBIX KJIeéB. YCTaHOB-
JeHo: ¢aHepa, M3rOTOBJIEHHas C HC-
nons3oBaHueM cmonbl CIDK-H, xapak-
TEpU3YyeTCs TOBBILIEHHOH BOHAOCTOMN-
KOCTbIO, @’ MO BEJIMYHHE ToKa3aress
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sMHUCcCUM  (opMalibjieruaa COOTBET-
ctByeT TpeGoBaHuaM kiacca E1 (tadm.
9.13 1 9.14). Ha oCHOBaHUH TONOXKHU-
TEJbHBIX PE3Y/NbTaTOB MPOBEAEHHUS Cca-
HUTAPHO-XUMHUYECKUX HCCIIeNOBaHUM
cmouel CJIK n panepsl, U3roToBIIEH-
HOM ¢ eé ucrnonbzoBaHueM (tabdm. 9.15
u 9.16), nepeBooOGpabarbiBaOLUM
NPEeanpUsATUsM BBIIAHO CAHHUTApPHO-
SMU/IEMHOJOrMUECKOe  3aK/HueHue
Mun3zpaBa Poccun 0 BO3MOXKHOCTH
npuMeHeHus QaHepsl TOBBIIIEHHOMN
BOJOCTOHKOCTH B CTPOMTENbCTBE, a
TaKKe B IPOU3BOJACTBE aBTOMOOMIIEH 1
BAaroHoB.

HccnenoBaHbl 0COOEHHOCTH MpUMe-
Henuss ODC B CBA3YIOMMX I IPOU3-
poacrea JCII. Eciau ucnonb3yrorcs
cmosa CDXK-3014 u HOBBINM MoaUpHU-
katop PM-1, TO pekoMeHyeMble BEJIU-
YUHBl TEXHOJIOTMYECKUX [1apaMeTpoB
pekuMa MpeccoBaHUsl JIPEBECHOCTPY-
JKEYHOTO KOBpa TAaKOBBI: TeMIleparypa
— 180-200°C; mnpomoIKUTENbHOCTD
npeccoBanus — (0,45-0,5) MuH/MM
TONLIMHBI TUThI (Tabdn. 9.17). Yera-
HOBJIEHO: mocyie npoBeneHus 40 LuK-
JIOB TEMIIEPATypPHO-BIaXKHOCTHbBIX HC-
NbITAHUH BEJMUMHBL (U3UKO-MEXaHHU-
yeckux mnokasatenei obpasuos JICII,
M3rOTOBJIEHHBIX C MCIOJIb30BAaHHEM
HOBOro MoJM(UKaTopa, 3HAUYMUTEIBHO
Jydlle BeJMYMH TeX Ke Nokasaresen
KOHTPOJIbHBIX 00pa3loB, W3rOTOBJEH-
HBIX C MCIIOJb30BAaHUEM B KayecTBe
MonudrKaTopa CEpHOKHUCIIONO aatOMu-
Hus (tabn. 9.18). ITokazaHo: ecnu B
KJIee UCII0/b30BaTh — B KA4€CTBE MOJU-
(ukatopa — coyeranue cMosisl PM-1 1
KOMOMHHUPOBAHHOTO OTBEPAUTENS WIIH
coyetanue cMosiel PM-1 u yriekucio-
ro kanus (moTaia), TO MPU BBIAEPIKKE
TUIMTHI B KUTIALIEH BOAE B TeueHue 2 4
eé rmpeles MPOYHOCTH TNpPU pacTaxke-
HUH MEpreHIMKYJISPHO TIacTH TOBBI-
mwaercs Gonee uem B 1,5 paza (Tabim.
9.19). Ilpu stoM HaOmonaeTcs 3HauM-
TEeJIbHOE CHIKEHUE pa3OyXaHWs TUIHT.
OnpenenieHa  atMoc(epoCcTONKOCTh
JICIT — oHa OTBe4YaeT COOTBETCTBYIO-
UM TpeOOBaHUAM CO CTOPOHBI CTPOH-
TenbeTBa (Tabn. 9.20).

PaccMOTpeHbl yCIOBUSI TOTy4YEHUs
9KOJIOTHYECKH YHUCTBIX TPYIHOrOpIO-
YUX JPEBECHBIX KOMIIO3UTOB C UCIOJIb-
30oBaHueM nuaHoBod cmonbl CJIK-H.
YcTaHOBNEHO, YTO MO BEJIUYMHE WH-
JIeKca, WK ToKa3arelisi pacnpocTpaHe-
Hus riaMenu 1 (< 20) HoBBIEe OpeBec-
Hble KOMITO3UThl OTHOCATCS K TpyIne
MaTtepuasoB,  XapaKTepHU3YIOLIUXCs
ME/JIEHHBIM pPacrlpoCTpaHEeHUEM Tlja-
MEHH [0 TIOBEPXHOCTH AeTalleil U3 HUX
(Tabn. 9.22). [Ipu 5TOM BeIMUMHA KO-

s(pduumenta apiMoobpazosanus JI
9THX MaTepuajioB BO BCEX Clydasx
meHblie 500, 4TO M03BOJISIET OTHECTH
UX K TpYyIIe MaTepHanoB ¢ yMEpEHHOMH
neiMooOpasyioleit  CnocoOHOCTbIO
(tabn. 9.23). CpaBHeHHE pe3yIbTaTOB
NPOBEJIEHUs COOTBETCTBYIOIINX UCITbI-
TaHWl B3aMMHO COMOCTaBISEMBIX 00-
pa3loB T0OKa3blBaeT: MO BEIMUYHMHAM
rokasaTesicif  M0KapoolnacHOCTH H
NPOYHOCTH (aHepa U JPeBECHbIE IIH-
Thl, U3TOTOBJICHHBIE C HCIIOJb30BaHUEM
HOBOTO, 0ec)eHONBHOrO CBA3YIOLIETO,
MIPEBOCXOMAT aHAJIOTH, U3TOTOBJIEHHBIE
¢ ucnosb3oBaneM @OC (tabn. 9.24).

ABTOpBI NMPUBOAAT CBEIEHUSA O HO-
BOM criocofe moy4eHus Oakenu3upo-
BaHHOM aHeprl. OH NperycMaTpUBaeT
HAHECeHMEe Ha IUMOH CMEeCH, COCTOs-
el U3 AUCTUITMPOBAHHBIX JKUPHBIX
KUCJIOT, TEXHUUECKOr0 JK1pa (B KauecT-
Be MoAMULMpPYOLLeH 100aBK1) B KO-
auyectBe 3—-10% no macce u OPC.
VcTaHOBIEHO: M0 BeIHYMHAM Beex (u-
3MKO-MEeXaHMUYEeCKUX MoKazarenel Oa-
KeJu3upoBaHHas (aHepa, U3TOTOB/IEH-
Has C MPUMEHEHUEM MOAU(DHULIMPOBaH-
HOTrO J1aka, OTBe4aeT TpeOOBaHUIM CO-
OTBETCTBYIOIIMX CTaHAapToB (Tadi.
9.29). PazpaboraHa TeXHOJOTHs H3ro-
TOBJIEHHUs OaKeIM3UpOBaHHON (aHepbl
C MCIOJb30BAHWEM HHU3KOTOKCHYHOM
BonopactBopumoit @DOC. BenuuuHbl
e€ (U3MKO-MEXaHHYEeCKHUX [OoKa3are-
Jelt rmocie MpoBEAEHUS LMKIMYECKUX
HCIBITAHUH Ha "YCKOpPEHHOE cTape-
HUe" M UCTIBITAHUN B PA3JIMUHBIX KIIH-
MaTH4ECKUX YCIOBUAX YIOBIETBOPAIOT
TpeOOBaHUSAM CTaHIApPTOB Ha (aHepy,
U3rOTOBJIEHHYIO C MCIOJIb30BaHHEM
CIIUPTOPACTBOPUMOI CMOJBI MapKH
CBC-1 (tabn. 9.32 u 9.33).

H3ydeHa BO3MOXKHOCTb HCIOJb30Ba-
Hust OPC 115 YCKOPEHHOTrO CKJIeHBa-
HUS MAaCCUBHOM JPEBECHHBI U JpeBec-
HBIX MaTepHasoB B AIEKTPOMArHUTHOM
none TBY. YcraHoBieHbl XapakTep 3a-
BUCUMOCTH TPaZi€HTa HANPSKEHUS OT
weénounoct POC (puc. 9.9) u xapak-
Tep 3aBUCUMOCTH TeMIlepaTypbl Kie-
€BOT0 1IBa OT MpPOJOKUTENBHOCTH
HarpeBa (puc. 9.10). IlokazaHo, uTO
OBICTPOOTBEPKIAIOLMECS KJIEH Ha OC-
HoBe cMmoibl COXK-3014 mno3sonsroT
ckneuBars ¢anepy ("Ha yc") 3a 1,5-2
muH, a JICIT — 3a 2-2,5 mMuH (tabm.
9.36). IlpuBeneHb! yCloBUs MPUMEHe-
Hust @PC 115 NpoU3BOACTBA KIEEHBIX
nepeBsHHBIX KoHcTpykumii (KIK) xo-
JIOZHBIM CrOCOOOM. YCTaHOBEHO, YTO
IPY MCIOJIB30BAHHUU KOHCTPYKLIMOHHO-
ro Kjes XOJIOAHOTO OTBEPXkAEHUsS Ha
OCHOBE BOJOpPAacCTBOPUMOWH  CMOJIBI
CPX-3015 mnokaszarejnb MPOYHOCTH

KJIEEBOTO COEJIMHEHUS IPEBECHHBI COC-
Hbl cocTtaBisier 6,5-7,0 Mlla, a kne-
€BOro COEIMHEHHs JpeBEeCHHbI 1yba —
10-15 MIla. O6HapyxeHo, uTo (aHe-
pa u KK BblaenstoT npu skcnayara-
K eHon u popManbaeri B Kojanue-
crBax He 6osee 0,012 mr/M® Bozmyxa
(Tabn. 9.39).

PazpaboTaHa TeXHOIOrHs MPOU3BOJ-
cTBa (paHepsl HOBOM Mapku, Kapbo-
¢aH, ¢ UCMONb30BAHHEM BOJOCTOHKOM
K®C. PesynbraTbl MpoBeICHHUS CaHH-
TapHO-XMMHUECKUX MCIBITAaHUH (aHe-
pbl HOBOM MapKM KaMepHBIM METOIOM
C LEJbI0 OLEHKU €€ TOKCUYHOCTH I10-
Kazayii: (aHepa, U3roOTOBIEHHAA C MC-
nojb3oBaHueM BojocToikoi KDC,
NpaKTUYECKU He BblAENsSeT (popmalb-
neruna rnpu remrnepatype 20°C uepes 2
mec. u npu 40°C — yepe3 3 mec. nociie
uzroropieHus (rabn. 9.41). OcBoeHa
TEXHOJIOTMsSl MPOU3BOACTBA (haHepsl C
MOBEPXHOCThIO, oTaedaHHOH DPDC
(panepnr mapku ®PeHodan). YcTaHOB-
JIEHO, YTO I10 BeJIMUMHAM MoKa3aTenei
Ka4yecTBa JlaHHas MPOJIYKLMS COOTBET-
cTByeT obnuioBaHHON (anepe no TV
13-807—-84. IlpuBeneHsl CBENEHHA O
TOKCHYHOCTH CMOJI, yTUIIM3aLMU Bpe/-
HBIX BBIOPOCOB U TeXHHUKe Oe30omacHoc-
TH mpu paboTe ¢ KiesiMu. Bennunnel
rokasaresieit oXapoonacHOCTH ChIpbs
HEKOTOPBIX BUIOB JUISl TIPUTOTOBJICHHS
KJIeEB MpuBeaeHbl B Taba. 9.46, a naH-
HbIE O M0XAapOo- W B3PBIBOOMACHOCTH
CUHTETHYECKHX Kie€B — B Tabin. 9.47.
VYcTaHOBICHO, 4TO MpPOM3BOACTBA
OOJIBIIMHCTBA PACCMOTPEHHBIX CMOJI
Mo BEJIMYMHAM [OKa3artenel rnoxapo-
OMAaCHOCTH OTHOCSTCS K KaTeropuu A,
a Mo BEJMYMHE CTENEeHH B3pbIBOOTAC-
HOCTH — K Kareropuu B-la.

Kuura "CuHTeTHYECKHE Kjed i
JIPeBECHBIX MarepuayoB" MpeaHa3Ha-
YeHa AJIS WHXKEHEPHO-TEeXHHYECKHX
KaJIpoB JiepeBooOpadaTkiBatoLel mpo-
MBIILUIEHHOCTH, CMELUAIUCTOB B 00-
JIACTU CUHTE3a U NMPUMEHEHUS CMOJ U
KJIeEB, aclMPaHTOB U CTYAEHTOB JIECO-
TEXHUUYECKUX BY30B.

Kaxnpiii kenaromuit npuobpectu
JTAaHHYIO KHUTY MOXET NpUCIIaTh 3asB-
Ky Ha umMsa B.U. Konapaumenko, B Ko-
TOpOH HalO yKa3aTb PEKBU3UTHI 3aKa3-
yuka (Npy oIulare MepeyucieHUeM),
3aKa3bIBAEMOE YHCIIO 3K3EMIUIAPOB
KHUTH, KOHTAKTHBIA TenedoH u (Miau)
AJIEKTPOHHBIN afipec JUIs CBsA3U C 3aKa3-
YUKOM.

3asiBKy cjeayeT HanpaBisiTh MO
agpecy: 127055, r. MockBa, yia. Ho-
BocJioboackasi, aA. 49/2, a/s 57 uau no
paxcy (095) 978-99-85 (¢ momerkoi
"Jlist Konapamenko').
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IO CTPAHUIAM TEXHUYECKHX XKYPHAJIOB

HoBaTopckoe coelMHeHHe dJIeMEH-
TOB JIPEBECHO-AJIOMHHHEBBIX OKOH
/I CTpouTeNnbHbIE DIEMEHTHI U KOH-
CTPYKUMH. MeXayHapoAHBIH BBIMTYCK.
— WTyTrapt, I'epmanus: U3n-so crew.
aut. — 2004. — Ne 16. — C. 56-58.

Paszpaboranbl 3nemeHTsl "XoddmaH-
wBaIbOeH" Ut BBICOKOTOYHOIO COE-
JIMHEHWs Ha YC JieTaneil paMbl, COCTOsI-
WUX M3 TpéxcnoitHoro 6Gpyca, npen-
Ha3HAYE€HHOTO /151 OKOHHBIX KOHCTPYK-
uuit. Oba KIMHOOOPa3HBIX OOKOBBIX
npoduIs UMEIOT CKOLIEHHBIE, 3aX0/s-
IIMe O/IHA B APYryI0 peOpUCTbIe BHYT-
peHHue nosepxHoctH. Ilpu coBmerie-
HHMHU MOCJeHUX OHHU IUIOTHO COTpHKa-
caloTcs, uyTo obecrnieduBaeT HaExK-
HOCTb coeinHeHHs. CaMo COeIMHEeHHe
BBIMOJTHAIOT B TEUEHUE HECKOJIBKUX Ce-
kynn. CoenvHEHHBIE NeTald MOTyT
ObITh cpasy ke, 6e3 3arpar BpEeMEHHU
(KoTOpbIE HEM30EXKHBI B CITyuae COeIH-
HEeHUs JleTaneil Kieem), NnoJBepryyThl
nanpHeimei obpadorke.

PowerLock mnpeoOpaxaer mnpo-
A0JbHO-(ppe3epHbIii cTraHok // Ctpo-

MTENbHBIC 3JIEMEHTBl M KOHCTPYKLHH.
MexayHapoaHblit Bbimyck. — LHTyT-
rapt, I'epmanua: Hsn-so cneu. gt —
2004. — Ne 16. - C. 69-73.

Ha cMeHy TpaaMUMOHHBIM MHCTpY-
MEHTAJbHBIM IIMUHICAAM TNPUXOAUT
HOBas CHCTEeMa KperuleHUs HMHCTPY-
MEHTOB B  INPOJOJIEHO-(pPE3EpHBIX
crankax. OT¢pesepoBaHHbIH Ha KOHYC
KOpPIYC HWHCTPYMEHTa MOMKeT ObIThb
nouty 0e3 3a3opa ycTaHOBI/IEH B OTBE-
pPCTHUH [/ €ro KPEeryeHUs B IINUHAC-
ne. UHCTpyMEHThI MeXaHW4ecKd (UK-
CUPYIOT TMOCPEACTBOM MpPYKHHHO-3a-
KMMHOM L@HTH — C 60IBIIMM YCHIIHEM,
4eM B CTaHIapTHOM yCTpOICTBE C Mo-
MOLIBIO NPYXUHBL. Ocnabute Kpere-
HUE MOXHO C IMOMOUIBIO 3JIEKTPOIBHU-
ratess. MexaHH4ecKuii 3axum odec-
MeYrBaeT HaAEXKHBIH KOHTAKT. Bkito-
YeHHWe MIMUHIENS BO3MOXHO TOJBKO
Opy  MPaBUIBHOM  3aKperuieHUH
UHCTPYMEHTA.

Beicokas TOYHOCTb MCITOJIHEHHMS 3a-
KUMHOTO YCTpoicTBa M JepiKaress
MHCTPYMEHTOB TapaHTHPYET €ero mMoJ-

HBII KOHTAKT U C KOHUYECKOH MoBepX-
HOCTBIO, U C MOBEPXHOCTbIO (hraHLa.
HoBas cuctema KperuieHUs HHCTpY-
MEHTOB 00pa3syeT KECTKYIO KOHCTPYK-
1110, TTO3BOJISIOILLYIO0 MHCTPYMEHTY pa-
f6orare ¢ YacTOTOH BpalleHus 10
12000 mMun~'. D10 cnocoOCTBYET Kak
YBEJIMUYEHHUIO  TMPOU3BOJUTEIBHOCTH
060pynoBaHMs, TaK U MOBBILIEHHUIO Ka-
yecTBa 00pabOTAaHHOH TOBEPXHOCTH.
Kpome Toro, cokpamaercs npomaoiKu-
TEJILHOCTh 3aMEHbl HHCTPYMEHTA.

G MOMOILbIO ajganrepa
PowerLock MOXHO 3akpeniats
JBYX- M HETBIPEXHOXKEBbIE CTPOraib-
Hbl€ TOJOBKM, (pe3epHbl M MUIb-
Hblii  HMHCTpyMeHT. C MOMOILBIO
LIEHTPUPOBAHHOTO KPENeHHs MOXK-
HO TMPUMEHATH HOBYIO TEXHOJOTHIO
(¢pesepoBaHus mnazoB [-obpasHoro
npodusis UIM NA30B TUMa "MacToy-
K1H xBocT". HoBas cucrema kpere-
HUS HHCTPYMEHTOB MO3BOJIAET MpPU
06paboTke 3aroTOBOK WWHPUHON 10
300 MM obxoauThcs 6e3 yCTaHOBKH
JIOTIOJTHUTENBHON OIOPHI.

Cankr-Ilerepbyprckoe HayyHO-TEXHHUECKOE 00Ie-
cTBO OyMaXKHOM U fepeBooOpabaThIBalOIeii TPOMBILL-
JIEHHOCTH ¢ ITyOOKHUM NpUCKOpOHEM H3BELLaeT O KOH-
4ynHe Ha 89-M rofy )KM3HH NpeacenaTes CeKLHUN Kaue-
CTBa M craHzaptusauuu npu IlpaBneHuu, nMo4&€THOro
yneHa HTOGymapenpom EBrenusi BamnaBoBuuya
Bosbekoro.

Eprenuii Bawiasosuu poauiicsa 13 mapra 1917 . B
bpsiHckoit 0611, TpynoByro aesTenbHOCTh Hayan B 1933
r., B 1936 r. on nocTynui Ha yuéby B benopycckuii ne-
COTEXHUYECKUH MHCTHTYT (. [oMenb), KOTOpBIH yc-
neurHo okoH4yun B 1941 r. [Tocne okoHUaHUS UHCTUTY-
ta E.B.Bonbckuii Heckonbko et npopadoran Ha psize
crniuyedHbIX abpuk cTpaHsl U B [J1aBHOM yrpaBieHUu
CMUYEYHOH TNPOMBILUIEHHOCTH .

C 1957 r. no 1970 r. E.B.Bonbckuit padotan B LieHT-
pallbHOM Hay4YHO-HCCJIEJOBATEIbCKOM HHCTUTYTE (a-
HEPHOI MPOMBIIIJIEHHOCTH: CHavyaja — CTapIiuM Hayuy-
HBIM COTPYAHHMKOM, a ¢ 1962 r. — nociie 3aluTh! AuC-
cepTaly Ha COUCKaHHE yuEHOH CTENEHHW KaHI. TeXH.
HayK — Y4EHBIM CEKpeTapéM HHCTUTYTa W 3aBEIylo-
LM OT/IEJIOM CTaHJapTH3aLMK.

B 1970 r. E.B.Bonbckuii nepeBoaMTCs Ha Mpenoaa-
BaTeJIbCKYI0 paboTy B JIEHMHIpanckuit puauan MHCTH-
Tyta l'occTaHaapTa Mo MOBBIIEHUIO KBaJU(UKaLUU
PYKOBOASAIIMX KaJpOB B 00JIaCTH CTaHIAPTU3ALMH, Ka-
4ecTBa MPOLYKLMH W METPOJIOrHH, riae oH Gonee 10
7eT Bo3raBsl Kadeapy rno JecHoi u aepeBoobpada-

TeIBatOLIEeH npombltaeHHocTH. Ceoiie 5000 cneuua-
JIMCTOB OTPAC/M TMOBBICHJIM CBOIO KBaJH(HKALHUIO B
(dunrane MHCTUTYTA IO/l PYKOBOACTBOM M MpPHU HEroc-
pencreeHHoM yuyactuu E.B.Bonbckoro.

Kak BwicOokoknaccHblit crienuanuct E.B.Boabckuit
BbI€3Kal B KauecTBE KOHCYy/IbTaHTa B bosrapuio u
MOHroMI0 U151 0Ka3aHHsl HayYHO-TeXHHUYECKON MOMO-
wy paboTHHKAM JepeBooOpadarsiBalOLell MPOMBbILI-
JIEHHOCTH 3THX CTpaH.

ITo pesynbTaTam CBOEM Hay4HON M MpENojaBaTellbC-
Koii nesrenbHocTH E.B.BonsckuM ony6nankoBaHo Hosee
60 pabor.

E.B.Bonbckuii Bcerza akTMBHO yyacTBOBasl B oflie-
ctBeHHOH ku3HU. C 1957 . oH Heo#HOKpaTHO M30OHU-
pasics y4€HbIM cekpeTapéM MEPBUYHON OpraHM3aluu
HTO UHWH®a, unenom JIOIT HTO, LIIT HTO6yma-
PEBIPOM.

E.B.Bosibckuii Harpaxa€H MeaansMu CTpaHbl, MHO-
rumu ITouétHeiMu auniaomamu u rpamoramu BCHTO,
CHHO u npyrux oOLIeCTBEHHBIX OpraHu3alMii, OH
ynoctoeH 3Haka ['occTanjapTa 3a 3aciyru B obnactu
CTaHAapTU3ALIUH.

Bce, kTo 3Han EBrenus BaiyiaBoBuva Bosbckoro u
paboran ¢ HUM, BCeraa OTMEYalu ero BBICOKMH Mpo-
beccroHanu3M, 4eN0BEYECKYIO MOPSJ0UHOCTb, 100pO-
KeJlaTelIbHOE OTHOLIEHHE K JIIoAsM. Beé 31o cHuckao
eMy M1yOOoKOe yBaKEHUE OKPYKAIOLIMX.

[TpaBnenue CII6 HTO6ymapeBnpom




BHUMaHHIO aBTOPOB cTaTei!

[Tp MoOAroTOBKE HAYyHHO-TEXHH-
yeckux crarei ans xypHana "/Je-
peeoobpabamoieaionwian npo-
MoluieHHocms " peKkoMeHayem
aBTOPaM YYMTbIBATb CJIEAYIOLIEE.

Kaxxpas crarbs, nybnukyemas B
XypHae, J0/KHA UMETb TO4YHbIH
aapec, T.e. aBTOp 00s3aH 4ETKO
NpeacTaBAATb, Ha KakOH Kpyr uu-
Tatened OHa paccuuTaHa. Peko-
MeHayeM cobnroaaTb HEKOTOpbIE
obLue npaBuia NOCTPOECHHS Hayy-
HO-TEXHHYECKOH CTaTbH: CHadana
A0JDKHA ObITh 4ETKO cHOpMyaHpO-
BaHA 3a/laya, 3aTeM W3JIOKEHO €€
peLIeHUE H, HAKOHEIl, Cle/aHbl Bbl-
Boabl. CTaTbd [0/KHA COAEPXKATb
HeoOXoAMMblE TEXHHYECKHE Xa-
PaKTEPUCTHKH OTMHUCHIBAEMBIX TeX-
HUYECKMX CXEM, YCTPOMCTB, CHC-
TeM, nNpubOpPOB, OAHAKO B HEH He
JOJI’KHO ObITb HH M3JIMILHEro OMH-
CaHWs UCTOPHM BOMpOCA, HU U3BE-
CTHBIX MO Yy4eOHHMKaM WJLUTIOCTpa-
WK, CBENEHUH, MareMaTHYeCKHUX
Bblknafok. JKenarenbHo, 4Tobbl B
cratbe OblIM AaHbl MPaKTHYECKUE
pEeKOMEHALIMH MPOU3BOACTBEHHH-
KaM.

OObEM craTed He MO/KEH Mpe-
Bblwiath 10 crpanuy Tekcra. OnHa
CTpaHHLia A0/KHA BMELLaTh He 6o-
nee 30 crpok, kaxkaas cTpoka co-
nepxarb He 6onee 60 3HakoB BMecC-
Te ¢ uHTepBanamu. [lons cTpanuny
[OKHBL ObiTh: neBoe — 40 MM,
BepxHee — 20 mm, npasoe — 10 MM,
HWkHee — 25 Mm. Tekcr crartbu
fo/keH ObITh HarmevaraH uepes
ABAa HHTEpPBAaNa Ha OAHOW CTOPOHE
CTaHJapTHOro nucTa — gopmara A4
(B penakuuio CIIEAyET MPUCHITATH 2
IK3EMIIISIPA).

Bee eannuupl Gusnyeckux Besu-
YKH HEOOXOAMMO MPUBECTU B COOT-
BETCTBUE ¢ Mex(iyHapoaHOU cuc-
temor eaunuu (CH), Hanpumep:

UHpekc 70243

aasnaeHue obosHauars B [lackansx
(Ma), a He Kre/cM?, cuay — B HbHO-
toHax (H), a He B krc¢.

XenarenbHO COCTaBUTb aHHOTa-
uuio crarbu U uHaeke YK (YHu-
BEpCaJibHOM MECATHYHOH KJjlacCu-
¢dukaumn). HasBaHue ctaTby W aH-
HOTALMIO MPOCHM AaBaTb Ha ABYX
A3bIKAX: PYCCKOM H AHIVIMHCKOM.

@opmyJibl 10KHBI ObITh BNKCa-
HbI 4€TKO, OT pyku. Bo uzbexcaue
o1uOOK B HUX HEOOX0AMMO pa3me-
THTb MPOMKUCHBIE U CTPOUHbIC OyK-
Bbl, MHIEKChI MMACATh HUKE CTPOKH,
MOKa3aTesu CTeNEeHH — BbILLIE CTPO-
KM, rpeyeckue OykBbl HYHKHO 00-
BECTH KpAaCHbIM KapaHAallom, fa-
THHCKHE, CXOAHbIE B HAMWCaHWU C
pyCCKMMH, — CUHKMM. Ha noasx py-
KOTMCH CJIElYeT NMomMeuarh, KakuM
andasuToM B opmyaax AOMIKHbI
ObITb HaOpaHbl CUMBOJIBI.

[lpuBoanMas B CIIMCKE JIUTEpaTy-
pa nomkHa ObITh OdopmieHa cie-
ayoum obpaszom:

B OMMCAaHWU KHHUIM HeoOX0AMMO
ykazaTb (GamMuiInu U HHULHAJbI
BCEX aBTOPOB, MOJIHOE Ha3BaHHE
KHUTH, MECTO H3AaHWs, Ha3BaHUe
W3[1aTeNbCTBA, MO BIMYCKAa KHHUIH,
YHCJIO CTPaHMUL;

Npy ONMHUCAHHUH KYPHaJlbHOM
CTaTby CleayeT ykasaTb (paMuiinu
¥ MHHLMabI BCEX aBTOPOB, Ha3Ba-
HUE CTaTbH, Ha3BaHWE >XypHana,
roi M30aHWs, HOMEp TOMa, HOMEp
BbIMYCKa U CTPaHULbl, HA KOTOPbIX
MOMELUEHA CTaTh;

baMuIMK, MHUUMANLI aBTOPOB,
Ha3BaHHs CTaTeH, onybauKoBaH-
HbIX B WHOCTpPAHHBIX >XypHasax,
JIOJDKHBI ObITh MPUBEACHbI HA A3bl-
K€ OpUruHasa.

Crarby XenaTenbHO WIIIIOCTPH-
poBaTb pucyHkamu (dotorpadus-
MU M HEepTeXaMH), OAHAKO MX YHC-
JI0 JO0/MHKHO ObITb MUHHMAJLHBIM.

Bee dororpadumn n veprexu cne-
LYET NPUCHINATL B ABYX 3K3EMILIf-
pax pa3mepom He Oonee MalliHMHO-
MUCHOro auncta. Yeprexu (nepsbii
IK3EMMAAP) AOKHbI ObITb BbINO-
HeHbl TyWbio No craHpapry. do-
TOCHUMKM A0SDKHbI ObITb KOHTpa-
CTHbIMH, Ha MIsHUEBOMH Oymare.

B Tekcte HeobXxoauMmo caenats
CCbIIKWM Ha PUCYHKH, MPUYEM MO-
3ULUMKM HA HUX AOJIKHBI ObITL pac-
MOJIOXKEHbI MO YaCOBOH CTpenke U
CTpPOro COOTBETCTBOBATbL MpHBE-
NEHHbIM B TekcTe. Kauaplit pucy-
HOK (ueprtéx, (oTorpadus) noi-
KEH MMETb TMOPAAKOBbLIH HOMEP.
[Toanucu cocTaBasOTCs Ha OT-
ACNbHOM JIUCTE.

[Tpy noaroToBke cratbu HeoOXO-
AUMO MOb30BATLCA HAy4HO-TEX-
HUYECKUMU TEPMUHAMH B COOTBET-
creun ¢ aevcreytouwnmu [[OCTa-
MM Ha TEPMHHONOTUIO.

B Tabnuuax caeayer TouHo 0603-
HauaTb €AMHULbI (PU3HYECKHUX BE-
NWYKUH, B HAUMEHOBaHUAX rpad He
cokpaiuatrb cnoB. Cauwkom rpo-
Mo3akue Tabnuiibl COCTABAATL HE
pEKOMEHAYeTCS.

Pykonuch aoaxHa ObiTb NOANHU-
caHa asTopoMm (asropamu). Pepak-
LMs [IPOCUT aBTOPOB [pH nepe-
CbIJIKE CTaTbU yKasbiBaTh CBOO a-
MMJIMIO, UMS W OTHECTBO, MECTO
paboTbl U AOJKHOCTb, AOMALUHKH
azapec, Homepa Tesie()OHOB.

OTpenakTHpOBAHHYIO W Harpas-
JAEHHYIO Ha MOAMMKCH CTaTbiO aBTOP
JO/KEH TMOANKUCcaTh, He nepeneva-
ThiBas e€. [lonpaBku caeayer
BHECTH PYHKOM HEMNOCPEACTBEHHO
B TEKCT.

[Ipocum ocoboe BHHUMaHHE 06- ‘
paTUTb Ha HEOOXOAMMOCTb BbICHI-
nath CTaTbM B aApPEC pelaKLu1u 3a-
ka3HbiMu, a HE [HEHHbBIMH
nucbMamu nitn GaHAepoIIMH.
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