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OBILIASA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTh TeMbl HMCCJIEAOBAHUS. 3ajaya MOBBIMICHUS 3(P(HEKTUBHOCTH
IPOU3BOJICTBA M KayecTBa MPOAYKIMHU, a TAKKE DPACIIMPEHUE €€ HOMEHKJIATYPBI
MIOCTABJICHbl B TAKOM OCHOBOIIOJArarolleM JTOKYMEHTE, KaK, Hanpumep, «Ctparerus
pa3BuTHs JlecHOoro komruiekca Poccuiickoit @enepannu 10 2030 roga» (yTBepkaeHa
pacrniopsbkenueM IlpaButennsctBa Poccuiickoit ®@eneparuu ot 11 despans 2021 r.
Ne 312 —p). Pemienue mnocTaBieHHBIX 3a7ad, O€3yCIOBHO, CTHUMYJIHPYET IOUCK
HOBBIX TEXHOJIOTHI B IepeBOOOPa0OTKE.

B nocnegnue rospl HECKOIBKO MOBBIIIAETCS HHTEPEC IepeBO0OpadaThIBatoIIei
MIPOMBIIUICHHOCTH K IIHUPOKOMY HCIIOJIB30BAaHUIO IPEBECUHBI JTUCTBEHHBIX TOpoJ. C
OJIHOM CTOPOHBI, 3TO CBSI3aHO CO 3HAYUTEIBHBIM MCTOIICHUEM JOCTYIHBIX 3aIlacoB
XBOMHOM JIPEBECUHBI, C JPYyrOd — IIOCTOSSHHO YBEJIIMYMBAIOIIMECS 3aIlachl
(BCleICTBHE HEIOCTATOYHOTO HCIIOJIb30BaHUS) JIMCTBEHHOM, CpeIu KOTOpOH
HauOoJiee 3HAUUTEIBHBIMHU 3amacamMu B Poccum obGnamaer Gepesa. JlecomokpbiTas
JAHHOM MOPOJIOH IUIoIaas cocTapisieT 88 MitH. ra uiu 11 % ot olmero Koau4ecTna.
OnHako MIMPOKOE HCIMOJIb30BAHUE JPEBECHUHBI O€pe3bl B  MPOMBIINLICHHOCTH
CIEp>KUBAETCS €€ CPAaBHHUTEIIbHO HU3KOW TOBAPHOCTHIO, a TAKXKE PSIOM MpoOJieM B
TexHosorun €€ mepepaboTku. OMHOM M3 TakUX MPOOJIEeM SIBISETCS MPOBEACHHUE
(G (PEeKTUBHON U Ka4eCTBEHHOM CyIIKH Oepe3oBbIX muiiomatepuanioB. [Ipu cBoei
OOJIBIIION  pacHpOCTPaHEHHOCTH  Oepe3a  SBISAETCS,  TaK  Ha3bIBAEMOM,
«TPYAHOCOXHYILIEW» TMOPOJOW, OTINYAIOWIEHCS BBICOKOW MPOJOIKUTEIBHOCTHIO
CYIIKH, a TaKXe JOCTaTOYHO OOJBIION MO BEJIUYMHE YCYIIKOH, YTO MOXET
MPUBOJUTh K HW3MEHEHHIO (OPMBbI TMHUIOMATEPUATIOB WM JaXXe pa3pylIeHUIO B
MPOILIECCE CYLIKH.

B cBa3u ¢ 3tuM pa3paboTka 3PQPEKTUBHOW TEXHOJOTHUU CYIIKH JIPEBECUHBI
Oepe3bl SABISCTCS AaKTyaJbHOW 3ajadell, WMEIOIeH OOJIbIIOe TPAKTUYECKOE H
Hay4YHOE 3HAYCHHUE.

Crenenb pa3paboTaHHOCTM TeMbl HcciaeaoBaHusA. VccienoBaHusMu
MIPOIIECCOB CYIIKM JAPEBECHUHBI B PA3HOE BPEMS 3aHUMAJUCh TAKHE YYEHBIE KaK
CoxonoB IL.B., Kpeueror WM.B., JIbikoB A.B., Ceprosckuii I1.C., I'myxux B.H.,
AxumenkoB C.U., bormanos E.C., lllyoun I'.C., CkyparoB H.B., Yromes b.H.,
KporoB JI.H., IlmatomoB A.JI., Cadun P.P., Ceprees B.B., Menexos B.1.,
Komuccapos A.IL., I'opoxosckuii A.l'., [lInmkuna E.E., 3apunos HI.I'. u npyrue.

[IprMeHUTENBLHO K JAPEBECHHE JUCTBEHHBIX MOPOJ BECh 00BEM HCCIIEIOBAHUM
MO3BOJIWIT CPOPMYITUPOBATH:

- TpeOOBaHMS K X0y MPOIECCa CYIIKHU U €r0 pe3yibTaTam;

- TpeOOBaHUS K CTPYKTYPE U BEJTUYUHE MMapaMETPOB PEKUMa CYIIKH;

- BO3MOXXHOCTU U OCHOBHBIC HAIpaBJECHUSI COBEPIICHCTBOBAHUS PEKUMOB
CYIIKH, CpeAW KOTOPHIX Hanboiee TMEepPCINEeKTUBHBIM HAIPaBJICHUEM SBISETCS
MpUMEHEHNE OECCTYIIEHYAThIX PEKUMOB.

Hean paGorbl. IloBeimieHne 3(GGEKTUBHOCTH ©W  KadyecTBa  CYIIKH
MAJIOMATEPUAIOB JTUCTBEHHBIX MOPO/I.

O0beKT ncciienoBaHus. TeXHOTOTHUECKUE PEKUMBI CYIIIKU MTAJIOMAaTEPUaIIOB.

Ipeamer uccaenosanus. I lnnomarepuansl TMCTBEHHBIX IIOPOL.
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MeToanbl HCCJIeJ0BaAHUS. CucteMHBIN aHaJIn3, MaTeMaTU4YEeCKOe
MOJIETMPOBAHUE, BBIYUCIUTEIbHBIM SKCIEPUMEHT, MPOMBIIUICHHBIH 3KCIEPUMEHT,
MaTeMaTU4ecKas CTaTUCTHKA.

3agaum uccJIe0BaHUA:

1. TlpoBectu TEOpPETUUYECKUE UCCIEIOBAHUS BO3MOXKHOCTH COBMEIIEHHOTO
IpOrpeBa-CylIKd JPEBECUHBI Oepe3bl.

2. [lpoBecTn aHAIUTUYECKHE MCCICHOBAHUS (BBIUUCIUTEIbHBIA SKCIEPUMEHT)
IO CYIIIKE JIPeBECHHBI O€pe3bl OECCTYNEHYATHIMU PEKUMAMHU

3. IlpoBecT  SKCIEPUMEHTAIBHYI0  IPOBEPKY  TEXHOJOTHUU  CYIIKH
MUJIOMAaTEPUasIOB U3 IPEBECUHBI Oepe3bl 0eCCTYNEeHYaThIMU PEKUMaAMU

4. OmnpenenuTs SKOHOMUYECKYIO 3(P(PEKTUBHOCTh OECCTYMEHUYATHIX PEKUMOB
CYLIKH Oepe30BbIX MUIOMATEPHUATIOB.

5. IIpoBecT METPOJOTMYECKYID OLEHKY METOAA HWHTETPAIbHOM OIECHKHU
BJIQXKHOCTH ILITA0EIIs IPU CYILIKE JPEBECUHBI O€pe3bl.

Hay4nasi HoBU3Ha padoThI.

Pe3ynbrathl nuccepTallnioOHHON paboThI, 00JIaatoNIe HAyYHON HOBU3HOM:

1. Meron »skcnpecc-oleHKH 3(()EKTUBHOCTU PEXUMOB CYIIKUA JPEBECUHBI
pa3IMYHBIX MOPOJ, OTJIMYAIOLIMKCA HCIOJB30BAHUEM BEIWYMHBI Iepenaaa
BJIQYKHOCTH I10 TOJIIIMHE BBICYIIMBAEMOI0 ITUJIOMATEPHAIa.

2. BnepBble MONMy4eHbl PE3yJbTaThl BBIUUCIUTEIBHOTO 3KCIEPUMEHTA IpU
AHAJIMTHYECKOM M3YYEHUH MpOLEcca CYIIKU JPEBECHHBI Oepesbl OeccTyneHYaTbIMU
peKIMaMHu.

3. BmepBeie pa3zpaboTaHbl PEeKOMEHIAIMU IO MPAKTUYECKOMY MPUMEHEHHIO
OecCTyIleHYaThIX PEKUMOB CYIIKU APEBECUHBI O€pe3bl.

Hayunble nojioxeHnnsi, BBIHOCUMbIe HA 3a1LMUTY:

1. TlosmokeHWs: METOJUMKH OLEHKH PEXHMOB CYIIKM MO BEJIIMYMHE Tepenaaa
BJIQYKHOCTH JIPEBECUHBI M0 TOJIIMHE BBICYIINBAEMBIX TUIOMATEPUATIOB.

2. MareMarnueckue MOJIEIN COCTOSTHUS BBICYIIEHHOI'O MaTepuaia U mpouecca
CYIIIKH JPEBECHHBI Oepe3bl 0€CCTYIIEHYATHIMU PEKUMAMM.

3. TlonoxeHuss METOMKHU OLEHKHA BO3MOXXHOCTH NMPHUMEHEHUS COBMEIIEHHOM
CYLIKU-TIPOrpeBa AJisl APEBECHUHBI IUCTBEHHBIX MOPOJ], B YACTHOCTHU OEpe3bl.

4. MeTposoruueckue XapaKTEepUCTUKUM METO/a HHTErpajbHOM  OICHKHU
BJIQXKHOCTH JIPEBECHHBI IITA0EIIs MMIOMATEPUAIIOB MPH CYIIKE APEBECUHBI Oepes3bl.

Teoperuyeckass 3HAYUMOCTH PadOTHI 3aKIIOYAECTCS B AHAIUTHYECKOM
MOATBEPKJIECHUU  BO3MOXHOCTH  3(PGEKTUBHOM  CYIIKM  JIPEBECHHBI  Oepesbl
OecCTyleHYaThIMU PEXKUMAMH.

IIpakTHyeckass 3HAYMMOCTH PadOTBI COCTOUT B COBEPIICHCTBOBAHUU
TEXHOJIOTMM CYIIKHA MUJIOMAaTepUaioB U3 JIPEeBECHMHBbI Oepesbl, MO3BOJISIOLIEH
MoJIy4aTh KayeCTBEHHO BBICYHIEHHYIO APEBECHMHY IpU COKpAIICHWM 3aTpaTr Ha
IIPOLIECC CYILKHU.

Pe3ynbratel paboThl MO3BOJSIOT TOBBICUTH KA4ye€CTBO CYIIKH, CHU3UTH
KOJIMYECTBO Opaka, a TaKkKe, MOBBICUTH SHEPTOI(P(HEKTUBHOCTH MPOIECCa CYIITKH.

CooTBercTBHE  JHCCEPTALMH  NMACHOPTY HAYYHOH  CHEHHAJIBHOCTH.
OcHoBHBIE pe3yNabTaThl pabOThl OTHOCATCS K MYHKTY 4 — « TexHonorus u npoaykuus
B INPOU3BOJCTBAX - JIECOXO3SIMCTBEHHOM, JIECO3arOTOBUTEIBHOM, JIECOIMUIBHOM,
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TepeBo0OPaOATHIBAOIIIEM, IEJUTIOJIO3HO-0yMaskKHOM, JIECOXUMUYECKOM u
CONYTCTBYIOIIMX MM TMPOM3BOACTBAaxX» macmnopra cneuuanbHoctn 4.3.4. —
«Texnonorusi, MaluHel ¥ 000PYJIOBaHUE JJIsl JIECHOTO XO3AMCTBA U TepepadOTKU
JPEBECUHBD) (TEXHUYECKHUE HAYKH).

/10CTOBEPHOCTH HAYYHBIX MOJIOKEHUH, BHIBOJIOB U PEKOMEHIALMH.

ChopmynupoBaHHble B JUCCEPTALMM HAyYHbIE TOJOXKEHUS, BBIBOABI U
peKOMeHJalui 000CHOBAHBI TEOPETUUECKUMHU PEHICHUSMU U AKCIIEPUMEHTATbHBIMU
pe3yibTaramu, 0a3upyloTCs Ha pe3ysbTaTaX BBIYUCIUTEIBHOTO SKCHEPUMEHTa U
psa TPOMBINIICHHBIX HCIBITAaHUN pa3paOOTaHHOW TEXHOJIOTMH W TOATBEPKICHBI
COOTBETCTBYIOIIMMHU akTamMu. HeoOxoaumble BBIUYMCIUTEIBHBIE JKCIEPUMEHTHI
npoBoamwirck B BC MathCAD.

JIuuHoe ydacTue aBTOpa B MOJYYeHUH Pe3yJbTATOB, H3JI0KEHHBIX B
AUCCEPTALMH.

B nuccepranmonHoii pabotre U MyOiIMKalugax aBTOp 0O0OCHOBAJI aKTyallbHOCTh
TEMBbI, MOCTaBUJ IeJIb PabOThl U CHOPMYIHPOBAT €€ 3a/layd, HEMOCPEIACTBEHHO
YY4aCTBOBAJI B MPOBEJACHUU HSKCIIEPUMEHTOB HAa NPOMBIIUICHHBIX Kamepax. Km
MOJIy4eHbl M CTAaTUCTUYECKHE 00paboTaHbl JKCIEPUMEHTAIbHBIE PE3YyJbTaThI,
MHTEPIPETUPOBAHBI U BHEAPEHBI B yUEOHBIN MpoIiecc.

Anpobauuss padorbl. OCHOBHBIE MOJOKEHUS W PE3YJIbTaThl IUCCEPTALIUU
JOKJIaAbIBAIUCh U oOcyxkaanmuch Ha Bcepoccuiickux  HaydHO-TEXHUYECKUX
KOH(epeHuusx:

- XVIII Bceepoccuiickas HayuyHO-TeXHUYECKasi KoHpepeHuus «HayuHoe TBOpUeCcTBO
MOJIOJEXKH — JecHoMY KoMiuiekcy Poccum» (ExarepunOypr, 2022);
- XIX Bcepoccuiickas HayuyHO-TexHUYeckas koH(pepeHuus «Hayunoe TBopuecTBO
MOJIOJICKH — JiecHOMY KoMiuiekcy Poccum» (ExarepunOypr, 2023).

Peamu3zanusi  pabdorbl.  OCHOBHBIE  pE3yJIbTaTbl  TEOPETHYECKHX U
HKCIIEPUMEHTAJBHBIX HCCIIEOBAHUN TPOILIM MPOMBIIUICHHYIO amnpoOaruio Ha
npeanpuatusx CBepUIOBCKOM 00JacTH, a TakXKe HUCIONb3YIOTCI B Y4eOHOM
npo1ecce YpaabCKoro rocyapCTBEHHOTO JIECOTEXHUUECKOTO YHUBEPCUTETA.

IMyoaukanuu. [lo pe3ynbraram MPOBENCHHBIX MCCIEAOBAHUM OMYyOIMKOBAHO
10 paGoT, B TOM unciie 5 cTaTeil B peleH3UPyEeMbIX U3IaHUsIX, pekoMeHayeMbix BAK
Munobpuayku P®, 1 cratbs B >KypHaje, BXOHSIIEM B MEXIYHapOJIHYI 0azy
nannbix Web of Science.

Crpykrypa u o0bem paborbl. [[uccepranmoHHas padoTa COCTOUT U3
BBeJICHUS, 4 TJIaB, OOIIMX BBHIBOJIOB M PEKOMEHAAIIMN U NMPUIIOKEHUM, conepxkut 120
cTpaHull Tekcta, 30 tabmui, 11 pucyHkoB, u OubGmuorpaduyeckuii cnucoxk u3 125
HAMMEHOBAHUM.



COIAEPKXAHUE PABOTHI

Bo BBCJICHMHM II0Ka3aHa aKTyaJlbHOCTb TCMbI ﬂHCCCpTaHHOHHOﬁ pa6OTI>I,
C(bOpMYJ'II/IpOBaHa €C ICJIIb M 3aJa4i, Hay4YHasd HOBHW3HA, HAYYHBLIC IIOJIOKCHU,
BBIHOCMMBIC Ha 3adlIUTy, CTPYKTypa H 00BeM pa60TI)I, da TaKKC €C pCaiM3aluAa H

arpoOarius.

B mnepBoii riaBe «CocTositHME BONpOCAa» MPOBEAECH AHAIN3, IMOCBAIECHHBII
pa3pabOTKe U MPUMEHEHUIO TEXHOJOTHU CYLIKH JIPEBECUHBI JIMCTBEHHBIX MOPOJ, B

YaCTHOCTH O€pe3bl.

Ecnu paccMoTpeTs cTpoeHHE IPEeBECUHBI JIMCTBEHHBIX MOPOJ C TOYKUA 3PCHHS
NepeHoca BiIark, TO MOXHO CAENATh CIEAYIONINE BHIBOIBI:

1. DnemeHTamMu, TPOBOASIIMMHU BJary B JIPEBECHHE JIMCTBEHHBIX MOPOJ
ABIIIIOTCSL COCYZBl U COCYIOUCTBIE Tpaxeuzbl. [IpuueM cocynbl SBISIOTCS
UCKJIIOYUTENIBHBIM 3JIEMEHTOM CTPOCHHUS JPEBECHHBI JIMCTBEHHBIX MOPOJ U
IpelHa3HayeHbl JJIs NPOBEACHUS BOABI BAOJbL CTBOJNA JepeBa. Tpaxeunsl
NPEJICTaBISIIOT COOOM 3aMKHYThIE KJIETKH, MMEIOIIME BEPETEHOOOPA3HYIO
dbopmy JUTHMHOMN 710 5 MM (pUcCyHOK 1).

2. Jlns MpOXOKIEHUS BOJBI U3 COCYJOB K COCEHUM >KMBBIM KJIETKaM CIIy)Kat
Pa3IMYHOTO POAA MPOCTHIE M OKAMMIIEHHBIE TMOPHI, KOTOpPbIE MMEIOTCS B
OOKOBBIX KJIETKAX COCYOB.

THIIEL cOCYIOE MHCTEEHHOH
IpeEeCHHEL
a— WIEHHK COCYAA ©
TECTHHYHOH nephopannaei: 0 —
SISHHE COCYAA ¢ MPOCTOH
neppopanneH

AHATOMHYECKHE 3IEMEHTEL

IPEEECHHEEL THCTECHEE TOPOT: CT[JOEHHB Top THCTESHHEXX NOPOT;
1 — cocymmCTan TpaxeHna; a— OEAAMICHHAT, O — MOTVOKAHMISHHA MapHaT, B — IPOCTad;
2 — BOJOKHHCTAT TPAaXeH7a; | — zaMEmarOmad M7IeHKR, 2 — ameprypa

3 — pomIOKEO THOpHOPMA;

4 — TaE OpeEecHOH MApeHXHMEL
5 — KJISTKA ESPeTeHOEHTHOH
NapeHXHMEL 6 — KIeTKH
CEpIUSEHHHELR Ty4aeH

PI/IcyHOK 1 — DieMeHTHI CTPOCHUS NJPCBCCUHDBI INCTBCHHLBIX ITOPOJ

CnenyeT OTMETUTBH, YTO BJIArONpPOBOJHOCTH APEBECHUHBI JIMCTBEHHBIX IOPOJ]
CYIIIECTBEHHO Pa3jNyvHa 1Mo BeauunHe (Tadmimia 1).



Tabmuua 1 — Cpennue 3HaueHUS KO PHUIMEHTA BIArONpOBOAHOCTH APEBECHHBI MONIEPEK BOJIOKOH

Mopoxa 3HaueHue K03PPUINECHTOB (D*10°, cm%/c) npu Temueparype cymku, °C

0° 60° 80¢ 100°

OcuHna 2,4 16 28 45
JIuma 1,9 14 53 0
Cocna (3a00110Hb) 1,6 11 19 33
Cocha (41po) 0,9 7,0 12 22
bepesa 0,8 5,8 10 17

I[Y6 0,35 2,7 410 9,0

BraronpoBogHOCTh  JpEBECHHBl OCHHBI W JIUMBI  BBIIIE, YEM COCHBI
(cootBerctBeHHO Ha 50 % u 20 %). B To ke Bpemsi BIaronpoBOAHOCTH Oepe3bl
BJIBOE, a 1y0a B 3,5 — 4 pasza MeHblIIe, YeM JPEBECUHBI 3a00JI0HU COCHBI.

HccnenoBaHusIMH  TIPOIIECCOB  CYIIKH JPEBECHHBI JINCTBEHHBIX TMOPOJA B
pa3iuyYHble TOABl 3aHUMAIHNCh TaKWE W3BECTHBIE OTEYECTBEHHBIE YUEHBIE KakK
Ceprosckutii I1.C., Kpeueto U.B., Illyoun I'.C., Ceprees B.B., cpenu 3apyOekHbIX
yaeHbIX MokHO ot™MeTHTh Eihler H., Egner K., Janik W. u MmHOTHE npyTHE.

AHanu3 IpOBEACHHBIX UCCIIETOBAHUM MMO3BOIHII CACTAThH CIEAYIOIINE BBIBOIBI:
1. Cpenu mpouynx JTUCTBEHHBIX MOPOJ IpeBecHHa Oepe3bl 3aHIMMAET BEAYIIEe MECTO,

BCJIC/ICTBUE €€ IOBCEMECTHOW pPaclpOCTPaHEHHOCTH, a TaKXE€ OTHOCHUTEIBHO
BBICOKHMX (PU3UKO-MEXaHUYECKUX CBOMCTB.

2. OTHOCUTENIBHO HU3KHE CYUIWIbHBIE CBOWMCTBA JIPEBECHHBI Oepe3bl MO3BOJIAIOT
CUUTATh €€ TPYAHOCOXHYIIEH MOpOJ0H C BO3MOXKHBIM NPUMEHEHUEM MJIs €€
CYLIKU CHEIHAJIbHBIX PEKUMOB.

3. Ilpumensiemass 1O HACTOSIIETO BPEMEHU COBETCKas CHCTEMa TPEXCTYNEHYATHIX
PEKMMOB HEJIOCTAaTOYHO ompaBaaHa. [lepCreKTHUBHBIM SIBISETCS TPUMEHEHHE
OecCTyneHYaThIX PEKUMOB.

4. TlpuMeHeHue BBHICOKOTEMIIEPATYPHBIX PEKUMOB MO3BOJSET WHTCHCHPHUIIMPOBATH
MPOLIECC CYIIKH, HO CYIIECTBEHHO CHMXAaeT (U3NKO-MEXaHWYECKHE CBOMCTBA
BBICYIIIMBAEMOU JPEBECHHBI.

5. IlpumeHeHue TPEXCTYMEHYATHIX PEKUMOB TPU TOCTOSHHON TemrmepaType o
CYyXOMY TEpMOMETPY MO3BOJSET B 3HAYUTEIHHOW CTENEHU, MHTEHCU(UITUPOBATH
OpPOLECC CYIIKH, HO OMNATh K€ 3a CYET NPUMEHEHUE JOCTaTOYHO BBICOKHX
TEMIEPATYP.

6. Cymika npeBecHHBI B KamMepax Majoil MOITHOCTH, KaK MpaBWJIO, MPEArnojaraet
OTCYTCTBHE CHUCTEMBbl MEPBOHAYAILHOTO YBIAXXHEHUS areHTa CyIIKd (B Mepuon
MporpeBa), a TaKXKe MPOBEACHHUS BIArOTEIUIOOOpabOTOK. ITO Tpedyer
MIPOBEJCHUS TEOPETUUECKUX HCCIIEI0OBaHUI B OTHOUIEHUH COBMEIIEHHON CYIIIKH-
porpeBa JAPEeBECHUHBI.

Ha ocHoBaHMM cIenaHHBIX BBIBOJOB C(HOPMYITUPOBAHBI 3a/1a4ll UCCIICIOBAHUS
(cMm. BbILIE).

Bo BTopoiu rinase «Teopetnyeckue UCCIEA0BaHUS MPOLIECCA CYLIKHU JPEBECUHBL
Oepe3bl» UCCieI0OBaHMs MPOBOIUIIKCH IO IBYM HANpPaBICHUSIM:

1. B03MOXXHOCTh MPUMEHEHUS TP CYIITKE JPEBECUHBI Oepe3bl, TaK HA3bIBAEMOM

TEXHOJIOTMM  COBMEIICHHON  CymKu-miporpeBa. JlaHHas  TEXHOJIOTHS
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MpeIoiaraeT, YTo B MEPUO]I IEPBOHAYAIBHOTO MIPOrPEBa IPEBECHHBI BaXKHO

HE JOMYCTUTh TMEPECYIINBAHUE TMOBEPXHOCTHON 30HBI JIOCOK, BBICOKHX
BHYTPEHHUX HANpPSDKEHUH M, COOTBETCTBEHHO, BO3MOXKHOTO DPa3pyIICHUS
npeBecuHbl. He0OX0AMMOCTh BCEro 3TOT0 BO3HUKAET BCJIEICTBUE TOTO, YTO
NepBOHAYAIILHOE YBJIQKHEHUE TIEpe]] CYIIIKOW OTCYTCTBYET.
Panee npoBeIcHHBIMU MCCIICOBAHUSMH MTPAKTUIECKH YCTAHOBIEHO, YTO JJIS
cllydass CYIIKH JPEBECHHBI COCHBI TPUMEHEHHE TaKOW TEXHOJIOTHH
BO3MOXKHO M J0ocTaTodyHo 3¢ @dexTuBHO. PaHee 3TOT BOMPOC NHITAIUCH
pelrTh, HO Ha MOJIEIM YCJIOBHOTO MUJIOMaTepuana, a 3To cocHa. [loatomy
JUIA JPEeBECUHBI Oepe3bl JaHHBIA BOMPOC TPeOyeT KOPPEKTHOTO PEIICHUSI.

2. TeopeTtnueckoe UCCIIEJOBAaHUE ONIEPATUBHOTO METOIa MHTETPAIbHOM OLIEHKU
BIQXHOCTH JpeBEeCHHBbI ImTabens nuiaoMmarepuanoB. HeoOxomumo umeTh
BBHUJly, YTO B COBPEMCHHBIX VYCIIOBUSX TPAKTUYECKH €IUHCTBEHHBIM
METOJOM KOHTpPOJS TEKYLIEH BIaKHOCTU JPEBECHHBI B KaMepe SBIIAETCS
KOHAYKTOMETPUYECKUN METOJI U3MEPEHUS BIAXKHOCTH JpeBecUHbl. OOBIYHO
KOJIMYECTBO KOHJAYKTOMETPUUECKMX JATYUMKOB, YCTAHAaBIMBAaEMBIX Ha
mrabene cocraBisieT oT 3 1o 12. B TO ke Bpemsl KOJUYECTBO JIOCOK,
[OJIBEPTAIOIUXCSI CYIIKE B KAMEPE, MOKET COCTABIIATh OT HECKOJIBKUX COTEH
710 HECKOJIBKUX ThICAY, B 3aBUCUMOCTH OT 00beMa KaMepbl.

W3BecTeH MeTOoJ MHTETrpaibHOM OLIEHKH BJIAXXKHOCTH JAPEBECHHBI COXHYILIETrO
mralensi MUIOMAaTepHalioB, OCHOBAHHBIM HAa KOHTPOJE IMepemana TeMIepaTypsl
areHTa CyIIK{ Ha BXOJ/€ B Ta0eb U Ha BBIXOJIE U3 HETO.

JIaHHBIN METOJ TOCTATOYHO MCCIEA0BAaH U MOKa3al BHICOKHE METPOJIIOTUYECKUE
XapaKTepUCTHKN Ha JpeBeCHHE COCHBL. [lpu cyimike apeBecHHBI Oepe3bl OH HE
MPUMEHSIICS, TIO3TOMY HEOOXOAMMO OMPENEIUTh METPOJIOTHUECKUE XapaKTEePUCTUKU
METO/1a TIPU CYIIKE JPEBECHHBI OEepE3bl.

[IpoBeneHHbIe UCCIIENOBaHMSI TTIO3BOJIMIIN CIETIATh CIEAYIOLUINE BbIBOBL:

1. B mnoBepxuocTHOU (Wwim mud@dy3HONH) 30HE COXHYIIUX COPTHUMEHTOB
JPEBECUHBI, KaK MPaBUJIO, JOCTATOYHO BJaru, 4ToObl MPEKPATUTh MPOLECC CYLIKU B
caMoM ero Hayvaie (mociie JOCTHKCHUSI areHTOM CYIIKH ¢ = 1).

2. Hcmonb3oBaHWe TEXHOJOTHH CYIIKH, OCHOBAaHHOM Ha OTCYTCTBHH
MpoNapuBaHusl B MEPBBI MEPHOJ CYIIKH (TaK Ha3bIBaeMasi CYIIKa - MPOTPEB) IS
JIpEeBECUHBI Oepe3bl HE TOJIBKO BO3MOXKHO, HO Jaxke Oonee 3(P(HEeKTUBHO, YeM MAJis
JPEBECHHBI COCHBI.

3. OrpaHu4eHHOE KOJUYECTBO KOHAYKTOMETPUYECKUX TATUUKOB KOHTPOJIS
TEKyIIEeH BJIaXXHOCTHU JAPEBECUHBI HE MO3BOJISIET 00ECIEYUTh HEOOXOAUMYIO TOUHOCTD
KOHTPOJISI UHTErpajibHON BIaKHOCTH JPEBECUHBI BCETO MITA0EIs.

4. Mertposornyeckasi OII€HKAa METO/a KOHTPOJS HHTErpajbHOM BIAXHOCTHU
mralensi MUIOMAaTEepHalIOB JJISl Cilydas CYIIKH JpEeBECHHBbI Oepesbl, MOATBEpIUIa
NPUMEHUMOCTh JaHHOTO METOJa. XOTs, CIEeIyeT OTMETHTb, YTO Ha JPEBECHHE
Oepe3bl METOJ JaeT MEHEE TOYHbIE pPe3yJbTaThbl, YEeM Ha JAPEBECHUHE, Harpumep,
COCHBI.

B Tperbeii rinase «O0mIHe METOIUYECKHE TTOJIOKEHUS TTPUBEICHBI:
- METOAMKA YKCIEPUMEHTAJIbHBIX UCCIIEIOBAHNM;



- METOJHMKA MaTeMaTUYECKOH 00pabOTKH pe3yabTaTOB IKCIICPUMEHTA,;
- METOJUKa MPOBEJCHHS BBIYUCIUTEIHHOTO IKCIIEPUMEHTA,;
- TIOCTpOeHHUE OeCCTYNMEeHYaThIX PEKUMOB CYIIKH OE€PE30BhIX MUJIOMATEPHAIIOB.
DKCneprUMEHTAIbHBIE UCCIIEI0BAHMS IPOBOAMIIMCH HA JBYX MPEANPUITHIX:
1) Pexenckoit necipomxo3 (T. Pexx, CBepiioBckas 001acTh).
J7is1 IpOBEICHNS OMBITHBIX CYIIEK MCIIOh30BAIACh JICCOCYIIIIIbHAS KaMmepa

MGR — 50 (pucynku 2 u 3).

ﬁuum M
A
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Pucynok 2 — Cymmienas kamepa MGR-50

Pucynok 3 — Iloka3aHus cucTeMbl aBTOMaTHYECKOTo yrpasieHus kamepoid MGR-50



2) OO0 «HUKPEC» (r. [lepBoypanbck, CBepasioBcKasi 00J1acTb).

OnbITHBIE CYIIKM MPOBOJIMIUCH Ha JecocylmibHOM kamepe Ypan — 30,
uzroropiaeHHon 1o 1mpoekry OO0 <« IIKTb JIECIIPOM», ee TtexHU4ecKas
XapaKTepUCTHKA IPUBEACHA B TabIUIIE 2.

Tabnuma 2 - TexHuueckas XxapakTepuCTHKA JiecocymuiabHO# kKamepsl Y PAJL — 30

Bennuuna
Ne /it HanmenoBanue napamerpa Pa3zmepHoCTh
napamerpa
1. ["aGaputHbie pa3zMepsl mTademst M 6,5x4,0x3,6

BMCCTHTGHBHOCTB KaMCpPEI B
2, P M 710 2000
YCJ'IOBHOM HI/IJ'IOMaTepI/IaJ'Ie

3. MomHOCTb 2EKTpOoABUTATENEH kBT 1o 15
4, TennoBas MOITHOCTH Kajtopudepa kBT 140
YcraHoBICHHAS MOIIHOCThH HAacoca
5. - i kBT 2x04
BOJISTHOM (hOPCYHKH
CKopocCTh IUPKYIISIMN areHTa
6. p HMPKYIAL M/c mo 4,5
CYIIKHU 1O mTa0ero
Pacxoy Temia Ha cymky 1m°
7. 8 Iy Tkan/v® 0,38
YCIIOBHOTO IMHJIOMaTepHalia
8. Macca T 15,4

3amaya MOBBINICHUS TOKazaTenel >(PGEeKTUBHOCTH M KauecTBa CYIIKH MOXKET
paccMaTpuBaThCs KAk ONTUMHU3AaNMOHHAs. OJHAKO IS MPOBEICHHS MPOLEAYPHI
KJIACCUYECKOM ONTUMHU3AIMKM HEO0OXOJUMO HaJIUYhe ONTUMHU3AIMOHHOM MOJIENH,
BKJTIOYAONIEH (YHKIMIO M CUCTEMY OTPaHUYCHHM, KOTOpasi CTPOUTCS HAa OCHOBE
MaTeMaTUYECKOr0 OMHCaHUs O0BEKTa ONTHUMU3aUMu. B naHHOW paboTe co3jgaHue
MaTeMaTUYECKOr0 OIMUCaHUs OOBEKTa, B KayeCTBE KOTOPOTO paccMaTpuBaeTCs
PEXUM CYIIKA OEpe30BBIX MNHJIOMATEpPHATIOB, MPOBOAUTCA Ha 0Oa3e CHenHaIbHO
CILJITAHUPOBAHHOTO BBIUUCIUTEIIBHOTO DKCIIEPUMEHTA.

B kaudecTBe OCHOBBI JUIsl IPOBEJCHUSI BEIYMCIUTEIBHOTO SKCIEPUMEHTA MOXKET
OBITh WCIIOJIK30BaHA cucTeMa AuddepeHIInaIbHbIX YPAaBHEHHUM TEIIOMacCOOMEHa,
UCIIOJIb3yeMasi OOBIYHO JisSi aHalu3a TPOIECCOB CYIIKH KaMUJUIIPHO-TIOPUCTOTO
KOJUUIOMIHOTO TeJa.

N3BecTHO, YTO aHAIUTHUYECKOE pEIIeHHE TMOJ00HON CHCTEMBbl ypaBHEHUUH
MPAKTUYECKA HEBO3MOXHO, OJIHAKO BO3MOXHO CaMoO€ IIHPOKOE MPUMEHEHUE
YUCJIEHHBIX METOJIOB.

HeoOxonumo yuyuTHIBaTH TakKe, 4YTO JJII KOPPEKTHOTO PEIICHUs] CHUCTEM
muddepeHIMaNbHbBIX YPaBHEHUN B YaCTHBIX MPOU3BOJHBIX HEOOXOJMMO 3HATh
3HAQYEHUS PA3JIMUHBIX XapaKTEPUCTUK JIPEBECUHBI.

HexoTopblie BiaronepeHOCHbIE XapaKTEePUCTUKU APEBECHUHBI PA3IMUHBIX MMOPOJ
obu mostydeHbl A.I'. ['OpoXOBCKMM Ha MOJEIH KAaNWJUISPHO-TIOPUCTON CTPYKTYPHI
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JpeBeCUHBI. V3 Mpovnx JIMCTBEHHBIX MOPOJ] TAKHE XAPAKTEPUCTUKH OBLIU MOTYYCHBI
JUTSL APEBECUHBI Oepe3bl (pPUCYHKU 4 U 5).

[ : T )
£ 23 w a
g % !
S / z /[ 6
23, ; o :/
) i}
% § 30_5 / \"‘\._ |
i2 g s i e N
g § é‘ 0.4 "‘-—\_‘—_—"—_‘—‘——-— 2
SEa e / e S
S T a 4
E & S0z

// = /
] 20 40 &0 20 100 120
o 5 50 5 100 125 150 BRaxHoctns dpeescubt), Ya
Bnaxnocis dpesecunsl, %o
PI/ICYHOK 4 - 3aBUCUMOCTH PI/ICYHOK 5- 3aBUCUMOCTE KpUTCpus (1)8.30B01"O
HOPMHPOBAHHOI'O KOB(l)(i)I/IIII/IeHTa MMpEeBpalICHUA OT BJIIA)KHOCTU APCBCCUHBI
BJIArorpoBOAHOCTH OT BJIAXKHOCTH
APCBCCHUHBI:
1 — nuctBenHwuIa; 2 — ny06; 3 — Oepesa;
4 — cocHa

JUist pemieHust BBIMIEYNOMSIHYTOM cUCTeMbl AH(pGdepeHIUanbHbIX YpPaBHEHHM
TeIrIoMaccooOMeHa Obuia paspaboTaHa creipanbHas nporpamma B BC MathCAD.
Pemenne npoBoAMIIOCH IO KOHEYHO-PA3HOCTHOM CXEME C BBEJACHUEM BHUPTYAJIBHBIX
TOYEK.

Cpennee  KBaJpaTUYECKOE OTKIOHEHHME  OINPEACIBUIOCh IO METOJHKE,
npemnoxxenHo E.A. TluHueBckoit Ha ocHOBe m3BecTHBIX pabor M.H. ®demnepa. B
OCHOBY pacueTa BeJIMYMHBI BIIAKHOCTHBIX HAIPSDKEHHM MMOJI0’KEHAa MHOTOCTEP KHEBAs
MOJIEJIb T0CKH, pemioxkenHas b.H. Yronessim.

B uyerBeproii rnaBe «JMccnenoBanume mponecca Cymkd — Oepe30oBbIX
MMAJIOMATEPUAJIOB» TPEICTABIECHBI PE3YIbTAThl BBIUMCIUTEIBHOIO JKCIEPUMEHTA U
MOCJIENYIOUIEd  ONTUMM3alUMU  PEKUMOB  CYIIKM, a TaKXe  pe3yibTaThl
MPOU3BOICTBEHHBIX UCIIBITAHUI pa3pab0TaHHOW TEXHOJOTHH.

[locTostHHBIE U TepeMeHHble (AKTOPhl MPU MPOBEACHUHM BBIYUCIUTEIBHOIO
HKCTIEpUMEHTA MTPUBECHBI B TabmuIax 3 u 4.

Tabnuna 3 - [TocTosiHHBIE (PAKTOPBI IPHU MPOBEAECHNUN BBIUNCIUTEIBLHOTO SKCIIEPUMEHTA

Ne Haumenosanue akropa 3HaveHHe
n/n
1 [Topona bepesa
2 Ceuenue nunomarepuaia, MM 40 x 150
3 Tun pexuma OeccTyneHyaThli
4 HauanbHast BIaXHOCTb IPEBECUHBI U,=0,6
5 KoneuHnast BIaXHOCTh IPEBECHHBI U.,=0,12

BBIXOI[HLIC nmapaMeTphbl BBIYUCIHUTCIBHOI'O OKCIICPUMCHTA.

Y} - IpoAOIKUTENBHOCTD CYIIKH MUJIOMAaTEPUaOB, MUH;
Y, - cpenHee KBapaTHUECKOE OTKJIOHEHUE BIAXKHOCTH, %0;
Y; — MUHUMaIIbHOE 3HAYCHUE KPUTEPHUs O€30MACHOCTH pekuMa CYIIKH (Bpiy).
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Tabnuua 4 - [lepemennbie (aKTOPHI IPHU MPOBEACHUN BRIYUCIUTEIBHOTO 3KCIIEPUMEHTA

HaumenoBanue 3HayeHue GakTopa Ha YPOBHSX

Ne O0o3Hauenue = v v
(dakTopa u ero HWKHUN OCHOBHOM BEPXHUU

aKkTopa
pa3psAHOCTh ¢ P KOAMp. | HaTyp. | KOIUp. | HATyp. | KOAWp. | HATYp.

HauanpHoe
3HAUCHUC
TEeMIIepaTyphl
cpenpl, °C

x1 - 60 0 65 + 75

Koneunoe
3HAUYCHHE
TEMIIEPaTypPhI
cpenpl, °C

PaBHOBecHas
3. BJIAXKHOCTH X3 - 14 0 16 + 18
cpensl, %

Takum 00pa3oM, BBIUHUCIUTENBHBIA SKCIEPUMEHT PEATU3YETCS MO CXEME C
TpeMsi BXOJHBIMH U C TPEMS BBIXOHBIMH MTapaMeTpaMu (PUCYHOK 6).

Y1 = fi(x1, %0, %3)

Bxoonwsie

IIponecc cymkn \Yz = fa(x1,X3,X3)  Beixoousie
napamemput -

napamemput
Y2 = fa(x1, %2 %3)
S

Y, — xauyecTBeHHO

PI/ICYHOK 6 - CxeMa MaTeMaTHYECKOT0 OIMCAHUsA 00bEKTa ONTUMU3AINHU IIPpU peaIn3aliuu
BBIYUCIIUTCIIBHOTO OKCIICPUMCHTA

BoeruucnutenbHpii SKCIEpUMEHT ObUT peann3oBaH Mo 1uiany B3. Marpuia
IIPOBEICHMS OKCIIEPUMEHTAa C pE3yJIbTaTaMH pacueTa BBIXOJHBIX I1apaMETPOB
MpUBEEHA B TaOIULE S.

[Ipu >TOM ypaBHEHHE perpeccud Jisi KOHKPETHBIX BBIXOJHBIX IapaMeTpoOB
MMEIOT BUJI:

- IPOJIOJKUTENLHOCTh CYLIKH MUJIOMATEPUATIOB, (MUH):

Y, = 8046 + 240x; + 306x, — 1212x5 + 52,5x2 — 97,8x% — —247,8x2 +
75x1x5 — 15x,x3 (1)

- cpeJHee KBaApaTHIecKoe OTKIOHeHue, %:
7, = 1,566 — 0,025x, — 0.045x, + 0,167x; + 0,018x% — 0,02x2 —
0,045x3 — 0,018x;x; + 0,06x;x3 — 0,04x,x3; (2)

- MUHHMMaJIbHOE 3HaUYCHHE KpUTEepus Oe30macHoCTH pexuma (Bumin):
¥; = 1,51+ 0,02x; + 0,01x, — 0,223x5 — 0,02xZ — 0,002x2 + 0,079x% +
0,0162x;x, + 0,0158x;x3 + 0,0129x, x5 (3)
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Tabnuna 5 - MaTtpuna npoBeeH!s BBIYUCIUTEIBHOIO SKCIIEPUMEHTA

Ne i/ X1 X2 X3 Yl Y2 Y3
1 + + + 7134 1,57 1,303
2 - + + 6928 1,68 1,238
3 + - + 6396 1,72 1,224
4 - - + 6102 1,77 1,225
5 + + - 9618 1,23 1,643
6 - + - 8958 1,35 1,61
7 + - - 8826 1,39 1,59
8 - - - 8466 1,37 1,807
9 + 0 0 8340 1,49 151
10 - 0 0 7860 1,60 151
11 0 + 0 8256 1,52 1,52
12 0 - 0 7644 1,58 1,50
13 0 0 + 6588 1,65 1,695
14 0 0 - 8012 1,32 1,324

CtpykTypa JaHHBIX ONTHUMH3ALMOHHBIX PEXKUMOB MOJEJIEH PEKUMOB CYIIKH
CTaHJapTHAa M BKIIIOYAaeT B ceOs LIENEBYI0 (PYHKIIMIO U OTPAHUYCHHUS HAa BXOJHBIC
napameTpbl. B kadecTBe 1eneBbIX (PYHKIUNA B KaXIOW W3 MOJENEH BBICTYIAIOT
BBIXOJIHBIE TTApaMeTphl dKkcrepumenta ¥y, ¥y, Vs.

PesynbraTel ontumusanuu, nposeneHHoi B BC MathCAD, cnenyrorue:

Y, = 6330 mun (4)
Y, = 1,348 % (5)
Y; = 1,763 (6)

Jlanee paunuoHanbHbIE 3HAYEHUS MAapaMETPOB pEKMMa CYIIKHA ObUIM HAMIEHbI
peLIeHueEM KOMIIPOMHUCCHOM 33/1a4M METOJIOM YCIIOBHOTO LIEHTPA MaccC.

B 3TOM citydae 3aKOHBI ONKCAaHUS 3aBUCUMOCTH TEMIEPATYPBI U PAaBHOBECHOM
BJIQYKHOCTH CpEZbl IPUHUMAIOT CIEAYIOIIUA BU:

_ 50-Ur
te = 63 +15°% @)

WP — 17,58_0'0254(50_UT) (8)
rae t. — reMreparypa Cpeanl o CyXxoMy TEPMOMETPY, OC,
U, — TeKym1as BJIaKHOCTh JPEBECUHBI, %0;

W, - paBHOBeCHasI BIIAXXHOCTbH JIPEBECUHBIL, Yo.

PaccmoTpum Teneps 3(pheKTUBHOCTH MpeajiaraeMblX OECCTYEHYAThIX PEKUMOB
JUISL CYIIKM JPEBECHHBI Oepe3bl C TOYKHU 3pPEHHUs Pa3BUTHUS B TEUEHUE JIAHHOTO
MPOLIECCA BHYTPEHHUX HANPSKECHUN.

JIist aHanmu3a AaHHOTO IMpollecca MPUMEHUM pa3pabOTaHHbII HAMH METOJ
AKCTIpecc-oleHKN 3(h(PEKTUBHOCTH PEKUMOB CYIIKH APEBECUHBI.

Meron Obl1  pa3paboTaH [l  OUEHKH PEXKHUMOB CYIIKH  JPEBECHHBI
TBEPJOJIUCTBEHHBIX MOPOJ, C TOYKM OMACHOCTH BO3HUKHOBEHHSI B MOBEPXHOCTHOM
30HE€ MNWJIOMAaTepHala HEIONMYyCTHUMBIX [0 BEJIWYMHE BHYTPEHHUX HANPSHKEHHM.
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be3ycnoBHO, MpU CylIKe TBEPJIOIUCTBEHHBIX MOPOJ 3TO O4YE€Hb BaxHO. Ho u mid
JIPEBECUHBI Oepe3bl, SBISIIOLICHCS TPYIHOCOXHYILEH MOPOJOM, 3TO TOXKE HE MEHee
aKTyaJbHO.

["apanTupoBaTh JOMYCTUMBIEC HAMPSHKEHUS B JPEBECMHE MOXHO, COOJIOJasi B
IpoLIeCCe CYIIKHU CIEYIONIEE COOTHOIICHHE:

U=-"2 (9)

Ul'l

rae U, - cpennsis BIaXHOCTh IPEBECUHBI B IIPOLECCE CYLIKHU, Yo;

U, - BIQXHOCTb MOBEPXHOCTHU JAPEBECUHBI, %b.

Jlanee paccMOTpuUM, HACKOJBKO 3()(PEKTUBHO MNPUMEHEHHE TOTO WM HHOTO
peXMMa CYITKH IPEBECHUHBI O€pe3bl C TOUKH 3PECHHSI SKCIIPECC-OIECHKH.

[Tomy4yeHHbIE pacdyeToOM MaHHBIC I TEKYIIeH BIaKHOCTH napeBecuHbl 40 %
CBeJIeHBI B TAOIHITY ©.

N3BecTHO, 9TO pEeKOMEHIyeMble 3HAUCHHUS Iepemnaaa CYIIKWA IS JPEBECUHBI
Oepe3bl Jiexkart B Auanaszone ot 2,1 mo 2,3.

B T0 ke Bpems QakThyeckue pacueTHbIE 3HAUEHUS JIe)KaT B Marnas3oHe ot 2,35
(M-1) no 3,48 (MJITH), yto Gosibllie pEKOMEHyEeMbIX 3HAYCHUM.

Ta6n1z1ua 6 - PacueTHble 3HaUYEHUS nepenaga Cymku ApEBECUHBL 6Cpe3bl JJIA PA3JIMIHBIX
PEKUMOB CYLIKH

li\; Han;)\g:;{;;?ne tep At 0, % W, W, U
1 (Manncl\(/)ll;](-)BCKHﬁ) 63 4 84 15 16 2,35
2 | PTM-85 (5B -HopMm.) | 63 3 82 14 15 2,66
3 B-6 nopm (MJITH) 64 6 74 10,5 11,5 3,48
4 Ceprees B.B. (mopm) | 77 4 84 13,5 14,5 2,76
5 8-ctym. (Ne§) 61 4 82 13,5 14,5 2,76
6 6-cTyn (Neb) 63 4 82 13,5 14,5 2,76
7 beccrynenuartslii 63 - - 17,5 18,5 2,16

[Ipumeuanue:

t - Temneparypa cpensl, °C; At — ncuxpomeTpuueckasi pasHocTb, °C; ¢ - OTHOCUTEIbHAS BIIAXKHOCTh
Bo31yXxa, %; W, — paBHOBeCHas BIaXHOCTb JApeBecuHbl, %; W, — BIaXHOCTb MOBEPXHOCTU
COXHYIIIEH npeBecunsl, %; U — BenrunHa nepenaja Cymkd IPEeBECUHBI Oepe3bl

N ecnum «npuHIMOUAIBHO YCTapeBIIMi» pexuM M-1 uMeeT mnpeBblllIeHHE
PEKOMEHyEeMBbIX 3HAY€HUH, JIMIb Ha 2%, YTO, BEPOSITHO CBHUJIETEIBCTBYET O TOM,
YTO 3TUM MOXHO NpeHedOpeub. OTHAKO MPEBBILIEHUE TOMYCTUMOIO TIEpernajia Cyuku
y APYTUX PeKUMOB cocTaBiigeT oT 15,6 % no 51,3 %, 4To BpsA 11 JOMYCTUMO.

HckntoueHne cocTaBisieT OeCCTyNeHUYaThlii pPeXuM, KOTOpPbIM IO Mepenany
CYLIKH IOJHOCTBIO IIOIAAET B YKA3aHHBIM JTHANA30H, YTO MOJIHOCTBIO TapaAHTUPYET
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MPEAYNPEKACHUE Pa3pyIICHUST JPEBECHHBI OT HEJAOMYCTUMBIX TIO BEIMYHUHE
BJIQ)KHOCTHBIX HAIPSHKEHUH.

DTO TO3BOJISIET JaKe IMPU IMPOYMX PaBHBIX PEKOMEHJIOBATh OECCTyrNeHYaThIe
PEKHUMBI JIJIS CYIIKH JIPEBECUHBI Oepe3bl.

Pe3ynbTaThl ONBITHBIX CYIIEK B PeXEeBCKOM JIeCIpOMXO03¢ IPUBEICHBI B
tabnuiie 7.

Tabnuma 7 - XapakTepucTHKa OMBITHBIX CYIIEK B PeskeBCKOM JiecipomMxo3e

Pe3ynbTathl CyIiku
= Q 0 ®
=N =) o
o =5 S5 |88 8|52 o =i
% | pemoyen | 555 58 |22 F| 85| Cobmoreme | o | § 3
/1 3:% g o g ig S| £ 8 g JIOTTyCKa m ;%
~ER| SE|SRElEEE g
M < O = =
M /m
& S
1 Cormacuo H/IT na 8412 8.3 1,28 £2.56 He + I
CYHIUIIBHYIO KaMepy cobioaercs
2 9Kg§:§?ﬁ2ﬁiﬁiﬁ’m 8+ 2 8,1 0,95 +1,9 | CobGmogaercsa | - -1l
3 3Kggce(§ ?ﬁ:ﬁiﬁiﬁ;’m 8+2 8,2 0,66 +1,32 | Cobmrogaercs - |
4 3Kggce(§ ?ﬁ:ﬁiﬁiﬁ;’m 8+2 8,2 0,76 +1,52 | Cobmromaercs - |
5 Cg;f;:;;ﬁiﬂ:;y 10£2 | 101 | 063 | £126 | Cobmonmacres | + | I
6 3Kggce£ P;ﬁ:ﬁ?ﬁ;zﬁ;m 10£2 9,7 0,5 +1,0 Cobnromaercs - |
7 12 Kggfgf;ﬁi‘;ﬁf“ 10£2 | 96 | 042 | £085 | Cobmomaercs | - |

[To umerommmMcesd B Ta0auIE / JAHHBIM MOKHO CIENATh CIEAYIOLINE BHIBODL:

1. CymecTByromuye Ha NPEANPUATHIX PEKUMBI CYIIKH MPU CYLIKE APEBECHUHBI
Oepe3bl HE MOJHOCTHIO OOECHEeYMBAIOT KAayeCTBO CYIIKHU COIVIACHO TPeOOBaHUSM
HOPMAaTUBHO-TEXHUYECKON TOKYMEHTAllMH, B YACTHOCTH HE COOJII0JAeTCsl JOIMYCK Ha
KOHEUHYIO BJI&XKHOCTh JAPEBECUHBI Npu €€ cpennerd BenuuuHe 8,0 %. Ilpu cpegneit
BenuuuHe BiaxkHoct 10,0 % gomyck coOMrogaeTcsi, 4YTO CBHUAETEIBCTBYET O
00JIbIIIEM COOTBETCTBUH PEXHUMa MPHU CYIIKE A0 JAHHON BEJIMYUHBI BIAXKHOCTH.

2. DKCHEepUMEHTAJIbHbI OeCCTyNeHYaThli PEeKUM CYIIKM B OOOMX clydasx
oOecreunBaeT coOMI0EHUE TOMYCKa Ha KOHEYHYIO BJIAXXHOCTh APEBECUHbBI, TTO3TOMY
€ro NMPUMEHEHHE BIIOJIHE OIpPaBJAaHO HAa KaMmepax BBICOKOIO Kiacca ¢ OONbIIMM
3armacoM, 4YTO CBUJIETEIBCTBYET O €ro MPOMBIIIIEHHOW MPUTOTHOCTH.

3. HopmaTuBHBIE peXUMBI CYHWIKH MNPEANPUSITHS TMO3BOJSIIOT TMOJYYHUTh
KOHEYHBbIE BHYTPEHHHUE HAIPSDKEHUS MpU CyIIKe B mpeaenax |l kareropum kayecTsna,
XOTS JIJI CHYDKCHHS BETMUMHBI HAPSDKEHUM IPUMEHSIETCSl BIaroTeriooopadorka. B
TO K€ BpeMsl, MpU MPUMEHEHHH SKCIIEPUMEHTAJIBHBIX OECCTYNEHUYaThIX PEXUMOB
BJIArOTEINIOO0pa0OTKa HE NMPUMEHSETCS,, HO BHYTPEHHHE HANPSKEHUS MPH CYIIKE
CYILLIECTBEHHO MEHBIIIE U COOTBETCTBYIOT, B OCHOBHOM, | KaTeropuu kauecTna.
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Od4eBuHO, ITO CBSA3AHO C TEM, YTO MPU MOCTPOCHUHU OECCTYNEHYATOTO PEeKUMA
Mbl Y4YIM PEKOMEHJAIMM METO/Ja, TaK Ha3blBAEMOro Iepenajaa CyHKd. ITO
MO3BOJIMJIO CHU3UTH BIIAXXHOCTHBIC HANPSDKEHHUS] W, COOTBETCTBEHHO, OOJIErYUThH
KOHEYHOE TEMIIepaTypHO-BIAKHOCTHOE COCTOSTHUE JPEBECHHBI, YTO, KOHEUHO XK€,
IPUBEJO K CYIIECTBEHHOMY CHUKEHUIO HAMPS>KEHUH.

OcHoBHOI 1IN0 mpoMbliiiuieHHoro sKkcnepumenta B OO0 «HUKPEC) 6bL10
YCTAHOBJICHHE 3HAYEHUW pa3HUIIBI BO BPEMEHHU CYIIKH MEXKIYy HOPMAaTHBHBIM
pexumMoM 6-B u skcmepuMeHTanbHBIM OeccTyneHdaTeiM. [Ipu 3TOM ompenensinch
(haKkTHYeCKue MOKa3aTeNId PACCEeSHUS] KOHEYHOU BJIAKHOCTH IO BCEM IISITH CYIITKAM.
Bonee Tounoe onpenenieHre JaHHON BEIMYMHBI HE UMEET CMBICIIA TPU OTHOCUTEIHHO
HEBBICOKMX KAaUECTBEHHBIX TIOKa3aTeNsAX CYIIKH, KOTOPhIE MOXET O00ecreyuTh
necocymmibHas kamepa YPAJI-30. HWrtoroBble moOKa3aTeld OMNBITHBIX CYIIEK
MIpUBEICHBI B TabuIIE 8.

Tabmuma 8 - Xapakrepuctuka onbITHRIX cyiiek B OO0 «HUKPEC»

= o X ®
2% 5 L - :
5 5 =) 2 S =
&5 s = = = 2
T om S = % % =
Pexum 6-B g L X 2 S s _ 2
= > & e s o= S
5 3 5 = g = o5
o Ne S o)
E o 9 jer) = =2 an) %
g CYIIKH Z ) Ry @ &
() o o &
Q) 5 = Z o ==
= g =2 S, =
o 5 = an
napametpel | tc | Wy | tt | W, § 3 é g
= & ©
F
HayaJIbHbBIE 57 | 14 63 16 1 177
KOHEYHBIE 77 | 45 6 6 2 152
3 159
HopmaTtuBHas 4 148 10+3| 98+27 1
MIPOJIOJIKUTEIILHOCTD - 5 151
cymku 187 gac.
T, 9ac.| 154

JlanHble, TpUBEEHHBIE B TAOIUIE 8, TO3BOJISIOT CAENATH CAEAYIOIINE BHIBOIBI:

1. IIponomKuTenbHOCTh CYHIIKM O€pe30BBbIX MUJIOMATEpUAIOB TOJUIMHON 50
MM O€CCTYNEeHYAThIM PEKUMOM 3HAYUMO MEHBIIIE, UeM PeKUMoM 6-B.

2. KauecTBeHHBIE TIOKa3aTeNu CYIIKA IO BEJIMYMHE pPa3zdpoca KOHEYHOU
BJIQKHOCTH TIOJTHOCTBIO COOTBETCTBYIOT TpeOoBanusiMm PTM u pexkoMeHmanusm
A.T". 'opoxoBcKOTO.

3. BHyTpennue HampsokeHUST B JIPEBECHHE IOJHOCTBIO COOTBETCTBYIOT
TpeboBarusiMm PTM. Takum o0pa3om, SKCEPUMEHTAIBHBIA OECCTYIIEHYATHIN PEKUM
BO3MO>XHO MPUMEHUTH U Ha KaMepax CPeIHEero Kiacca.

B xome mpon3BOACTBEHHBIX UCTIBITAHUN HAMU OBLIM YCTAHOBJICHBI CIIETYIOIIHE
MPEUMYILECTBA MPUMEHEHHUS pPa3padOTaHHBIX OECCTYNEHYAThIX PEXUMOB CYIIKH (B
ClIydasiX CyUIKU MUJIOMAaTepUanoB U3 JPEBECUHBI Oepe3bl):
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1. Camxenne (4 Jaxe TMOJIHOE UCKITIOUEHNE) Opaka n3-3a JA0IMyCKa Ha KOHEYHYIO
BJIQKHOCTH (B mpenaeiax 6 - 6,5%).

2. B HeKOTOpBIX ciyyasix BO3MOXHO CHUKEHHE MPOJOJLKUTEILHOCTH CYIIKU
(oxo110 20 %), 4TO MOKET, COOTBETCTBEHHO:

- HECKOJIBKO YBEJIMYUTH MPOU3BOIUTEIHHOCTD KaMep;

- YBEJIMYMBAThH IPOU3BOAUTEILHOCTh CYIIMIBHBIX X035HUCTB, MUHUMYM Ha 10 %);

- Ha 10 % CHM3UTH pacxoj TEIUIOBOM U JIEKTPUUECKON YHEPTHUH.

Jlanee ObLT TPOW3BEACH OPUEHTHUPOBOYHBIA pacdeT BO3MOXKHOTO CHIDKCHHS
3aTpaT Ha NPOBEJACHHBIE MPOLIECCHI CYIIKH MUJIOMATEPUATIOB U3 APEBECUHBI OEPE3HI.

PesynbraThl pacueTa npencraBieHsl B Tabmuiie 9.

Tabmuua 9 - Pe3ynprarhl pacuera CyMMapHON SKOHOMUH

OKOHOMHUS Ha
OxoHoMus Ha 1
No 3 OKOHOMHS Ha rOJIOBYIO
Crarbs 5KOHOMUU cymke (54 m°), 3
n/n 6 Im”, py0. nporpammy
PYo- (2200 m°), py6.
1. Bpax 81000 1500 3300 000
2. DNeKTpo’HEPrus 2160 40 88 000
3. TennoBast sHEpTUs 13500 250 550 000
CyMMapHasi 5KOHOMMSI 96600 1750 3938 000

[lo  pe3ynpTaTaM  NOpPOBENECHHBIX  HCCIEJOBAaHUN  Mpouecca  CYLIKH
MUAJIOMATEPUATIOB MOKHO 3aKIIIOUUTh CIEAYIOIIEE:
1. PazpaboranHas metoauka (OpPMHPOBAaHUA OECCTYNEHYATHIX PEKUMOB CYIIKU
Oepe30BbIX MNWJIOMATEpUAIOB MO3BOJIIET OJHO3HAYHO OIpPENesaTh CTPYKTYpY U
BEIIMYMHY MMapaMeTPOB PEKUMA.
2. BpiOpaHHbIE B Ka4eCTBE YMPaBIAIOMMX (AKTOPOB MapaMeTphbl OECCTYNEHYATOTO
pekuMa CYIIKK TO3BOJAIOT 3(G(EKTUBHO YHPABISITH BBIXOJHBIMHU TapamMeTpaMu
BBIUHCIIUTENILHOTO SKCIIEPUMEHTA.
3. OnTuMu3amys MO YaCTHBIM KPHUTEPUSM IIOKa3ajia, 4TO OIpPEACNICHHbIH Ha0op
3HAYEHUH YMPaBISAIOMMX (PAKTOPOB TO3BOJSET MOJYYUTh 3HAYEHHUE BBIXOJHOTO
napameTtpa Ha ypoBHe | - || katreropuu kauectBa PTM.
4. OmnpezeneHbl ONTUMATBHBIE 3HAYEHUS MApaMETPOB PEKMMa METOJIOM yCIOBHOTO
LIEHTpa Macc, TO €CTh IIyTEM PEIICHUS] KOMIIPOMHCCHOU 3aJa4u, KOTOPbIE MTO3BOJISIOT
MOJIyYUTh MPUEMIIEMbIC 3HAYCHHS BBIXOAHBIX TOKa3aTeNNel, XapaKTepU3yIoIuX Kak
KauecTBO, TaK U 3 (HEKTUBHOCTH CYILIKH.
5. AHamu3 pe3yJbTaTOB BBIUUCIUTEIBHOTO OSKCIEPUMEHTa T[OKa3aja, YToO IO
KPUTEpUIO Tepernaza CyIIKH TOJBKO OECCTYNMEHYAThlii peXUM MOJHOCTHIO
COOTBETCTBYET IO CBOEH CTPYKTYpE NMPEABABIIEMbIM TPEOOBAHUSM.
6. [Ipon3BOACTBEHHBIC UCTIBITAHUS PAa3pa00TAHHON TEXHOJOTUH CYIIKU MOATBEP AN
ee 3(pPeKTUBHOCTD /I IBYX KOHCTPYKLHUH JIECOCYIITMIBHBIX KaMep.
7. Pacdet sxoHOMUYeCKOH 3(H(PEKTUBHOCTH pa3pabOTaHHON TEXHOJIOTUU TTOATBEPIMIT
ee BBICOKYIO 3(deKTUBHOCTh. Tak, MpU TOMOBOM O0O0BEME CYIIKH Oepe30BBIX
niomarepuanon 2200 M, yCJIOBHAsI SKOHOMHUS OT CHUKEHHUS CEOECTOUMOCTH MOYKET
COCTAaBJISITh OKOJIO 4 MJIH. pyOei.
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OBIIUE BbIBOJAbI U PEKOMEHJIAIIUN

B  nocnegnue roael  Bo3pacTaeT  MHTEpEC  JIepeBO0OpadaThIBaroei
IPOMBILUIEHHOCTH K ILIMPOKOMY HCIOJIb30BAaHUIO JIPEBECHHBI JIMCTBEHHBIX
HOPO/I.

Cpenu mpoyux JMCTBEHHBIX IOPOJA JpEeBECHMHA Oepe3bl 3aHMMAET BEIYLIEE
mecto. B To ke Bpemss oHa 00jajaeT HU3KMMM CYIIWJIBHBIMU CBONCTBaMH,
no3ToMy TpeOyeT Mg CYIIKM [PUMEHEHHUsS CHELUUAIbHBIX PEXHUMOB, B
YaCTHOCTH O€CCTYNEHYAThIX.

[IpoBeneHHble HCCIAEAOBAHUS TMOATBEPIWIM  BO3MOXKHOCTH  IPOBEACHHS
COBMEILIEHHOW CYIIKU-TIpOrpeBa il JpeBecHHbl Oepe3bl. JlokazaHa Takxe
OPUMEHUMOCTh  METOJa HMHTETPaJbHOW OICHKM  BJIKHOCTH  IITabems
MAJIOMATEPUAIOB HEMOCPEACTBEHHO B IIPOLIECCE CYILKHU.

Pa3paGorana Mmeronuka (opMUpOBaHHS O€CCTYNEHYAThIX PEXKHMOB CYIIKH
Oepe3oBbIX  muiaomarepuasioB.  OmnpeneiaeHbl  ONTUMaJbHbIE  3HAUEHUS
apaMeTpoB PEXKUMA.

[IpoMbllieHHasi MpoBepKa Ha KaMmepax [JBYX pa3iMuYHbIX, HO UIMPOKO
pacnpoCTpaHEHHBIX  TUIOB  MOJATBEPAMIA  BBICOKYIO  3((EKTUBHOCTH
pa3pabOTaHHON TEXHOJIOTUU CYILIKH.

Pa3paboTanHasi TEXHOJOTUsl CYHIKHM O€pe30BBIX MHJIOMATEPUANIOB MO3BOJISET
HOJyYUTh TOJOBOM SKOHOMHUYECKHHA 3(Q(EKT i JECOCYIIMIbHON KaMepbl C
paszoBou 3arpy3koiut 50 M° OKOJIO 4 MITH. pyouIei.
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