BBICITIETO 00Opa30BaHUs
«CeepHbiif (ApkTruecknii) penepanpHblil yHUBepcuTeT nMeHn M.B. JlomorOCOBa»

MunncrepcTBo 00pa3oBaHus U Hayku Poccuiickoil henepanmu
% denepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKIICHNE
INPOBJIEMbI MEXAHUKH

HEJJIIOJIO3HO-BYMAKHDBIX
MATEPHUAJIOB

“e“]‘\I'OIIO-?Ho_sy

()
% 14-16 centsbps 2017 roaa,
'9% ApXaHrenbck )

) @Y\
%,
2 "'aywno-rexnmqec"@?

MATEPHUAJIBI
IV MEKTYHAPOJHOM
HAYUYHO-TEXHUUYECKO KOH®EPEHIIUU
MOCBSIIEHHON MAMSITH
MPO®ECCOPA B.1. KOMAPOBA

14—-16 centsiops 2017 r.

ApXaHrenbck
2017



IV MexkayHapoaHasi HAy4YHO-TeXHUYeCKas KOH(pepeHuus
«ITPOBJIEMBI MEXAHUKH! HEJJIIOJO3HO-BYMAXKHBIX MATEPUAJIOB»

r. ApxaHreibck, 14-16 centsops 2017 r.

IMPOPBIBHBIE TEXHOJIOI'MU («TEXHOJIOI'NMYECKUE B3PbIBbI»)
U PA3BUTHUE HEJUIIOJIO3HO-BYMAXKHOM IMPOMBIIIJIEHHOCTHA
B MUPE U POCCUH

J.JI. Akum
Canxm-Ilemepbypackuii 20cy0apcmeeHubill MexXHOA02ULeCKUll YHUGepcumem npomMblulieHHbIX
mexnonozuti u ouzatina, Cankm-Ilemepoype, Poccus

lna necnozo cekmopa Poccuu npopvl@Hble MeXHONO2UU ABNAIMCA eOUHCMBEHHbIM
nymem 6v1x00d HA UHHOBAYUOHHIL nymb pazeumus. OHU OOJHCHBL YUUMbBIBAMb CHEYUDUKY
POCCULICKOTL T1ecochipbesoli Oa3vl u Obimb adanmabeibHbl K COBPEMEHHOMY OCHOBHOM) mex-
HoJo2u4eckomy obopyoosanuto. Ha npumepe pabom no ouopegatinunzy opesecunvl TUchi-
BEHHUYbL U OpeBecUHbl OCUHbL NOKA3AHA B03MONCHOCMb Deaiu3ayul NpopbleHbIX omede-
CMBEHHBIX MEXHOI02UN HA COBPEMEHHOM MEXHO02UYECKOM 000pY008AHUU.

BREAKTHROUGH TECHNOLOGIES ("TECHNOLOGICAL
EXPLOSIONS") AND THE DEVELOPMENT OF THE PULP AND PAPER
INDUSTRY IN THE WORLD AND IN RUSSIA

E.L. Akim
Saint Petersburg State University of Industrial Technologies and Design (SPbSUITD), Saint
Petersburg, Russia

For the forest sector of Russia, breakthrough technologies are the only way to enter
the innovative path of development. They should take into account the specifics of the Russian
timber resource base and be adaptable to modern basic technological equipment. On the ex-
ample of works on biorenfining of larch and aspen wood, the possibility of implementing
breakthrough domestic technologies on modern technological equipment.

[emr0103H0-0yMaKHYI0 TTPOMBIIUIEHHOCTh CHPABEIJIMBO CUUTAIOT JIO-
KOMOTHUBOM pa3Butus JlecHoro cexropa [1-4], a ayis psajga 60oratbix JiecoM CTpaH
U PETHMOHOB — M JIOKOMOTHBOM Pa3BUTHSI SKOHOMHUKH B YCJIOBHUSIX IMEpexoja K
3€JIEHON SKOHOMHUKE U K HUPKYJIAPHON 3KOHOMHKE [5-9].

Hama ctpana, 3anumaniiast B 1980 roay 4eTBepToe MECTO B MUPE, CEro-
JTHSI HAXOJUTCS B CEpEIMHE BTOPOIo AecATKA, nmpousseas B 2016 roay 8,5 MiH. T
Oymaru u kapToHa (u 2,6 MJIH. T TOBapHOM 1EJII0NI03bl). 3anaueit Poccuiickoit
«JlecHoii TexHonormueckor rmargopmel» Kak yactu Ilmatdopmer «buo-
Tex2030» saBisgeTcs CO31aHue U peanu3alus HHHOBAMOHHON MOJIEIN Pa3BUTHSA
JecHoro komiuiekca Poccuu, ee HayuHoe U kaapoBoe obecrieueHue [5,9].

Kak noxa3siBatoT aHanu3sl U porno3sl PAO OOH, Jlecnoit cektop Poc-
CHUU W MHpa, TaKKe, KaK U OOJBITUHCTBO CEKTOPOB TPATUITMOHHOW WHIYCTPHH
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BBIIIA Ha «TEXHOJIOTMYECKOE TU1aTo». OHO XapaKTepus3yercs 3aMeIJIEHUEM U~
HAMUKH, MaJICHUEM OTJa4d OT WHBECTHIIMM, OTCYTCTBUEM PaJAUKAIbHBIX WHHO-
BallUii U T.M. B yClOBUSX HEMPEpBIBHOTO pOCTa HACEICHUS 3€MJIM JUIsl DKCTEH-
CHUBHOI'O POCTA 3a CYET MEPBUYHON MHAYCTPUAIM3ALUN PA3BUBAIOLIUXCS CTPaH
U PBIHKOB PECYpPCOB SIBHO HEOCTATOYHO. /lanpHeliee NpoMBIIIJIEHHOE pa3BU-
TUE CBS3aHO ¢ «I[IpOpBIBHBIMU TEXHOJOTUSMMY, C 3aIIyCKOM CJIETYIOLIEr0 HHHO-
BalIMOHHO-TEXHOJIOTUYECKOTO IMKJIa — CMEHOM TEXHOJIOTMYECKOU MapajurMbl.
J1J1st MHOTHX OTE€YECTBEHHBIX MPOU3BOJICTB TAKOM MYTh SIBISETCS €MHCTBEHHBIM
IIyTEM BBDKUBAHUS B YCIOBUSAX MUPOBOM KOHKYPEHUMHU U CBOOOJHON TOPTOBIIU.
[IpennpusTis IECHOTO CEKTOPA, KOTOPHIE OBLIM CIPOEKTUPOBAHBI U MTOCTPOCHBI
B CepeaMHE MPOLUIOro BeKa, HbIHE MOMAJIekAT MOJHON PEeKOHCTPYKIMH. PexoH-
CTPYKIIUSI TO3BOJIUT CO3AaTh MPUHIMUIIKMAILHO HOBbIe npennpustus XXI Beka,
MUHYS T€ CTaJUH, KOTOPbIE IPOXOUIIHU JIUJEPbl MUPOBOIO JECHOTO KOMILIEKCa
3a mocynenHue aecAatwieTus. HpIMuA cnoBamu, JecHOM komiuieke Pocecnn non-
KEH «IEPEIIarHyTh» Yepe3 CTaANH, KOTOPBIE MOATAMTHO MPOXOIUI B MOCIEIHUE
JECATUIIETHUS JIECHOM KOMILJIEKC IMEPEOBBIX JIECONPOMBIIUICHHBIX CTpaH. Pea-
JAU3alus TaKoOW MOJENU TEXHOJOTMYECKOTO M HHTEJUIEKTYaJbHOTO MpPOphIBa
TpeOyeT Cephe3HOr0 HAyYHOTO M KaapOoBOTO 00ecredyeHus, MPEABUICHUS PBIH-
KOB M TEHJCHIMIA UX Pa3BUTHUS Ha HECKOIBKO JECATHIICTH BIiepen [S].

CylIecTBYIOT pa3iIUyHbIE MOAXOJbI K pa3pabOTKe NIUTENbHBIX MPOTHO-
30B. Tak, B kaure Tonu Ceba «HUuCTBIN NPOPHIBY MPUBOIATCS TE€3UCHI, OTHOCS-
mecs: K «IIpopbIBHBIM TEXHOJOTHSIM» WIH K «TE€XHOJIOTMYECKOMY B3PBIBY»,
CpenH KOTOPBIX:

— B TEYEHHE OJIMKAUIIMX MOJYyTOpa JIECATUIECTHH MHP, B KOTOPOM MBI
KUBEM, HEOOPATUMO U3MEHHUTCS B PE3yJIbTaTe TEXHOJOTHYECKOTO B3PhIBA, KO-
TOPBIN YK€ HavaJcs;

— TEXHOJIOTUYECKUIA B3PBIB — 3TO KOMOUWHAIMSI TEXHOJIOTHH, CO3JaI0UX
HOBBIE PHIHKU WM PAJUKAIBHO TPAHC(HOPMUPYIOLIUX CTaphIE;

— IPOPBIBHBIE TEXHOJOTWU CErOJHS — 3TO HAKOIUTEIW SHEPIHH, JJICK-
TPOMOOMIM, OECIUIIOTHBIE aBTOMOOWIIM, COJIHEUHasi ’HepreTuka. EcTe u apy-
rue.

B kauectBe mpumepa HeyaauHoro nporsHo3a Tonu Ceba mpHBOIUT ciie-
nytouryto uctoputo: «B 1985-M kpynHelias TeIeKOMMYHHKAIIMOHHAS KOMIIa-
Hus mupa AT&T nansna pupmy «Mak Kensu u Ko» u 3amana eit onus Bonpoc:
KakoB Oy/eT pbIHOK MOOUJIbHBIX Tesne@oHoB B Onmmxaimue 15 ner? B AT&T
XOTEeJNU 3HAaTh — CTOMUT JIM, U, €CIIU J1a, TO HACKOJIbKO PEIIUTENIbHO CTOUT, BKJIa-
JBIBaThCA B HOBBIC phIHKH. Mak Kensu crnpornosuposaia, 4To 00beM MOOUIIb-
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Hoii Teneonun B CILIA B Teuenuu 15 ner cocraBut 900 ThICc. yenosek. B pe-
anpbHOCTH OKazasock 109 mumumonoB. «Mak Kensu n Koy ommbauce B 120 pas.
B pesynbrate, AT&T He momia Ha peIHOK MOOWJIBHOM CBSI3U UM OCTallach CO
CBOMM OM3HECOM MPOBOJHOM CBsI3W». K Takol «TOYHOCTH MPOTHO3a» IMPHUBEIH
HE Y4YET BO3MOYKHOCTH IOSIBJIEHUSI HOBOW «IIPOPBIBHON TEXHOJIOTHM WJIA HENIO-
OILICHKA €€ 3HAYUMOCTH.

Kitaccuueckast MoJienib TPOPBIBHOW TEXHOJIOTHUU - ITOBCEMECTHOE BBITEC-
HEHHE IIAPUKOBBIMU PYYKAaMH MEPHEBBIX PYUYEK, MPUBEAIIEE K MCUYEZHOBEHUIO
noTpeOHOCTH B mMpomokaTenbHoi Oymare — «lIpomoxkarmike». OgHaK0, MOKHO
TOBOPUTH O TOM, YTO TEXHOJOTUU U MaTe€pUalbl HE YMUPAIOT MTOJIHOCTHIO, a BO3-
POKAAOTCS IOTOM Ha HOBOM BUTKE CIMpalid. Tak, B COBPEMEHHBIX NTaMIIEpCax,
[EJUTIOJIO3HBIA KOMIIOHEHT — «diadd-manmm», BEIMOIHIET HE CTOJIbKO BIUTHIBA-
folue (PyHKIMU, CKOJIBKO TPAHCIOPTUPYIOIIKE, MEPEHOCs KUJKOCTh K CyIep-
COpOEHTY, U OTPaKJIAIOLIUE, IPETSATCTBYSI 0OpaTHOMY MPOIIECCY.

[Monxon Tomm Ceba mepekimkaeTcs ¢ MeToAojorueit «dopcaiiray -
«Foresight». ®opcallT mnpeacTaBiseT cOOOM CHUCTEMY METOJOB AKCIEPTHOM
OLIEHKHM CTPATErM4YEeCKUX HAIMPABJICHUN COLMAIBbHO-?’KOHOMHUYECKOTO U MHHOBA-
LMOHHOTO Pa3BUTHS, BBISIBICHUS TEXHOJOTUYECKHUX IMPOPHIBOB, CIIOCOOHBIX OKa-
3aTh BO3/ICIICTBHE HA YKOHOMHUKY M OOILECTBO B CpeIHE- U JOITOCPOYHOU Tep-
cnektuse. [Ipyu 3TOM BaKHEWIIUM €ro 3JIEMEHTOM SIBJISIETCSI IPOTHO3 Pa3BUTHS
NOTPEOISIONUX OTPACIIe, T.€. MPOTHO3 PA3BUTHUS PHIHKOB.

O6cyxnenue nepcrnektuB Jlecnoro Kommnekca Poccun 06110 TpoBeieHO
Ha [letepOyprckom sxonomuueckoM Gopyme B utone 2017 roxa. 3a rog 10 310-
ro, BeicTymas Ha [lerepOyprckom axoHOMHYeckoM (opyme 2016 roga mpodec-
cop MaccauyceTckoro TexHojaoruueckoro nHctutyra Jlopena I'pam ckazai, 4to
TOJIBKO pePOpPMbI CIOCOOHBI TOCTABUThH PA3BUTHUE HOBBIX TEXHOJIOTUM Ha MOTOK.
OH cka3zan takxke «Poccust MOKET MPEIIOKUTh BETUKUE UJIEU, HO HE B COCTOS-
HHH UMH BOCTIOJIL30BaThC!». DTO MOJIOKEHUE TTOJTHOCThIO OTHOCHUTCS U K LIBII.
B kauectBe nmpUMeEpOB MOKHO MPUBECTU OTOEJIKY LIEILTIOI03bl MOJIEKYJIIPHBIM
KHCIIOpoJoM U Oecctounyto TexHosoruto Ha Cenenrunckom LIKK. Tak, Gec-
XJIOpHasi 0TOeJIKa 1eJITI0N03bl pouiIach B Halllel ctpaHe emie B 1956 roay u no
TaKON TEXHOJIOTHH CETOJHSA B MUpe oTOenuBaroT cBbiie 90 % ot obimiero oobe-
Ma mpous3BoaAuMON OeneHoi nemttono3bl, Ha Cenenruackom LIKK B 1990 roay
ObUTa peain30BaHa B ICHCTBUE NIEpBasi B MUpPE O€CCTOUHAs TEXHOIOTHSL.

B otnuume ot apyrux orpacieit Poccuiickoil pOMBIIIIIEHHOCTH (XUMHU-
YECKOM, TEeKCTUIILHOM U Jp.), IEJUTI0I03HO-OyMa)kHasi MPOMBIIUIEHHOCTh Poc-
CHUU COXpaHmIa 00bEMbI MPOU3BOJCTBA NMPOAYKIIMKA Ha ypoBHEe 1990 roma [5].
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[Ipu sToMm, X0Ts B Poccuu 3a nocnennue 40 geT HE TOCTPOEHO HU OJTHOI'O HOBO-
ro LUBK, npousouma pectpykrypuzauus orpaciau. Cerogus Poccumiickas LIBIT
MMEET YETKO BBIPAKEHHBIN AKCIOPTHO-OPUEHTUPOBAHHBINA XapakTep; B MUPO-
BbIX noToKax Poccuiickas LIBII mo3unmoHnpyeTcss Kak MOCTaBIIMK «CEBEPHBIX
APMUPYIOMIUX XBOMHBIX BOJOKOH» M KaK MOCTABIIMK KapTOHA U Oymaru u3 rmep-
BUYHBIX BOJIOKOH. Tak, «I'pynna «Mnum» s3xcnopTupyeT TOBapHOU LEILTIOIO3bI
B 1,5 - 2,0 paza Gounbiie, yem sxcrioptupoBain CCCP B 1980-1990 rogax [8].

BaxueimmM uMnoprepoM poccuiickoi npoaykiuu sipisiercss Kuraii. Kak
u3BeCTHO, KuTail ceromns camblii KpyIHBII NOTPEOUTENIb KaK NEPBUYHOTO, TaK
¥ BTOPHUYHOTO BOJIOKHA — KaK COOCTBEHHOT0, TaK U UMIOPTHpyeMoro. Poccuii-
ckuil JlecHoil KoMIIIeKC 3KCIIOPTHO-OPUEHTUPOBAH U CTAJl 3AMETHBIM UTPOKOM
Ha MUPOBBIX PBIHKaX, KaK IMOCTABIINK «APMHUPYIOIIE CEBEPHON XBOMHOM LETI-
JIF0JI03bI, OyMarv U KapToHA U3 NEPBUYHBIX BOJIOKOH. Takas CUTyalusi HpaBUTCS
JlaJIeKO HEe BCEM, U, TPEXkJIE€ BCEro — KOHKYPUPYIOUIUM (prpMaM U CTpaHaM, KO-
TOpBIE MPSMO WM KOCBEHHO YOEKIAIOT BCeX, uTo A Poccun mpeanoututeneH
CBIPbEBOM OM3HEC M CTparerus nepeHoca texHonoruil. (OyeHs yaoOHas Mo3u-
1[1s1 — KOHKYPEHT Bcerja OyJeT oTcTaBaTh Ha 5-7 JIET).

Ecte Tpu nmytu passutus Poccurickoro JlecHoro Komiuiekca — nHHOBa-
LMW, NEPEHOC JIyYIIUX IMPAKTUK U HUX couderaHue. JlecHas TexHomornueckas
[Tnatdopma [7,9], kak gacth «buoTex 2030» oTBewaeT Ha ATOT BOMPOC OJIHO-
3HAYHO — MBI UJEM [0 UHHOBALIMOHHOMY ITyTH, TOYHEE MO IYyTH €r0 COBMEIIE-
HUS C MEPEHOCOM JITy4YIUX MpakTUK. M kak Obl HM XOTEJNIOCh HEKOTOPBIM 3apy-
OEXKHBIM «OKCTIIEPTaM», TaKe C CAaMBbIMH OOJIBITUMHU PETATUSIMHU, YOSKIaTh, YTO
Poccus momxHa 3aHMMATBCS TOJIBKO NMEPEHOCOM TEXHOJOTHM, COXPAHUTH KOH-
KYpPEHTOCTIOCOOHOCTh Ha MHUPOBBIX PBIHKAX MOXHO, TOJBKO U 1O MyTH CoYe-
TaHWs UHHOBAIIMH U MepeHoca MPaKkTUK, C OJTHOBPEMEHHON pa3pabOTKOM HOBBIX
IIPOPBIBHBIX TEXHOJIOTUM U KOHUenuuit. st JIecHoro koMIuiekca Takou HOBOM
KOHIIENIINEH sBiseTcss Omo-pedaitHuHr apesecunsl (biorefinery) — mpousBo-
CTBO HAYKOEMKOH NPOAYKIIMH, C BHICOKOW T0OaBIECHHOW CTOMMOCTBIO, Ha Oa3e
KOMITJIEKCHOM TIyOOKOM TepepadOTKU JIECHBIX PECYpPCOB HEMOCPEACTBEHHO
B PETMOHE NPOU3PACTAHUS C PALIMOHAIBHBIM HCIOJIB30BAHUEM BCEX KOMIIOHEH-
ToB JpeBecuHbl. CoBerckuili Coro3 B cepenrHe XX BeKa MEpeliesn OT CTPOH-
TEJIhCTBA IEUTIOIO3HO-OyMakHbIX KoMOMHaTOB (IIBK) k cTtpouTenscTBy Jleco-
npombinuieHHbIX KoMiuiekcoB (JIIIK). iMeHHO Tak mocTpoeHbl ApXaHTeIbCKUH,
Kotnacckuii, bparckuii u Ycrb-Mnumckuii JITIK. 1o cyTn 3T KOMIUIEKCHI SIB-
JSTUCh mpeanpusTusiMu ouno-pedaitnunra. Konnenmuiwo 6uo-pedaiinunra, B ee
IMUPOKOM TIOHMMaHWH, W IeJIeco00pa3Ho OpaTh 3a OCHOBY CTPATETHYECKUX
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(ITUTENBHBIX) TPOTHO30B. B pesynpTaTe crnenupuyeckoil 0COOCHHOCTHIO
CTPYKTYPBI COBPEMEHHOTO 11eJUTI0103H0-0ymakHoro komOunara (LIbK) u neco-
npombiiiuieHHoro komruiekca (JITIK) siBrisiercs 0Tka3 OT KOHIENIIMK CTBOJIOBOTO
Ou3Heca U BO3BpaT K KOHIICTIINH TUBepcruduKanum On3Heca.

B noxnanax Puuapna ®@umunca Ha Cumnosuyme EUCEPA (I'peno0:b,
1999), Mapkyca Bannenbepra (EBponeiickass Henens bymaru, 2009) u ap. ot-
MEUajoCh, YTO MAIIMHOCTPOUTEIbHbIE KOMIIAHUH B TOCJIEAHUE AECATUIICTUS
TpaTaT Ha R&D 3HauuTensHO OOJBIINH MPOILIEHT OT CBOET0 006opoTa, ueM Kowm-
nanun L[BIl. DTo mo3Bonamio UM co37gaTh HOBBIE TMOKOJIEHUS O0OpYIOBaHUS
O0JBIION €IMHUYHON MOIIHOCTH, XOTS U OPUEHTUPOBAHHOE HA HOBBIE TEXHOJIO-
IMYECKUE MPOIECChl, HO 00JIa/IaloIINe JOCTATOYHOM TMOKOCThI0. OObeIMHEHUS
pana KomnaHuid MO3BOJIMIIO MPAKTHUYECKU TPEM-ISATHU MAIIMHOCTPOUTEIbHBIM
KOMITaHUSIM MOHOIIOIM3UPOBaTh PhIHOK oOopyaoBanus juist LIBII u yBeanuutsb
CTOUMOCTH 000pyZ0BaHMS (B MepecyeTe Ha YAEIbHYIO0 MOIIHOCTH) MPUMEPHO B
IIOJITOpa pasa.

B ycnoBusix rmobammzanmu mupoBoit LIBII, mHTerpamuu poccuiickoit
LBII B MUpOBYIO SKOHOMUYECKYIO cucTeMy, B MUpOBYIO LIBII n mupoBsie pbiH-
KH, HEOOXOIMMO MapajieIbHOE W JaKe YIpeKIarollee perieHre SKOoJOorruye-
ckux npobnem. B 2015 roay Beimen /fokymeHT mo crangaptusauuu Poccuii-
ckoit deneparn «MHGOPMATMOHHO-TEXHUYECKHUI CIIPABOYHUK IO HAMTYUIIIAM
JOCTYIHBIM TEXHOJIOTUSIM «IIpOM3BOACTBO LIEUIIONO3bI, IPEBECHON MacChl U
KapToHa» [2].

[ToaTOMy pOCCUICKHE WHHOBAILIMM, YYUTHIBAIOIIUE, B YACTHOCTH, CIECLH-
(buKy OTE4eCTBEHHO JIeCOChIPbEeBOM 0a3bl, 11eIeCO00pa3HO COBMENIATh C Mepe-
HOCOM JIYYIIIUX MPAKTUK, T.C. JIYUIIEr0 COBPEMEHHOTo 000pyaoBaHus. ToNbKO
TaK MOHO COXPaHUTh KOHKYPEHTOCIIOCOOHOCTh Ha MUPOBBIX pblHKaX. B kaue-
CTBE NMPUMEPOB MOXKHO NMPHUBECTH U OMOpedallHUHT APEBECUHBI JTHUCTBEHHUIIBI
(puc.1) u 6uopedaitnuar ocuHbl. Kak B TOM, Tak U B IpyroM ciiydae, B OCHOBE
Jexar QyHIaMeHTaIbHbIE HCCIEAOBAHUS CBSI3aHHBIX C PErHOHOM MpOU3pacTa-
HUS crenudUUeckuX OCOOEHHOCTEH JIPEBECHHBI, €€ HAIMOJICKYJSPHOU CTpYK-
TYpbI BO BCEM €€ MOP(OJIOruyecKkoM pa3zHooOpas3uu.

B 2010 rogy OAO «I'pynna «Maum» u CII6 I'TY PII, Beinun B nodenu-
TEJIM 110 TIEPBOMY OTKPBITOMY KOHKYpCY, IPOBOJAMBILIEMYCSI B PAMKax peajn3a-
uuu [loctanoBnenus [IpaBurensctBa PO Ne218. B 2010-2014 rr. oHu BbINOI-
HUJIM KPYNHENIIMN B JIECHOM KOMIUIEKCE POCCMM MHHOBAaIMOHHBIA MPOEKT —
«Pa3paboTka MHHOBAIIMOHHON TEXHOJIOTMH KOMILJIEKCHOM MepepaboTKu JpeBe-
CUHBI JIUCTBEHHUIIbI (C BBIBOJIOM Ha MHUPOBBIE PHIHKM HOBOT'O BHUJAa TOBapHOM
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LEJUII0JIO3bl) — NPOEKT «JIMCTBEHHUIA» (HAay4YHBId PYKOBOJIUTENb MPOEKTA —
npop. O.JI. Axkum). Ilpoext ObUT peanu3oBaH Ha MPHUHLMIIAX YaCTHO-
rOCyJIapCTBEHHOI'O MAapTHEPCTBA, ¢ OOIMM 00bEMOM (DMHAHCHUPOBAHUS CBBILIE
350 muH. py6., B TOM 4ncie 00BbeM TOCyIapCTBEHHOTO (PMHAHCUPOBAHUS — OKO-
70 150 miH. pyo.

KommiekcHblil mpoekT «JIMcTBeHHUIa» HampaBieH Ha pa3paboTKy u
IPOMBIIUICHHYIO peaju3aluio Ono-pedaiiHUHra JIpeBECUHBbI JINCTBEHHUIIBI -
MHHOBAIIUOHHOW TEXHOJIOTUU CYJIb(ATHOW BapKU LIEJUIIOJIO3bl U KOMIUIEKCHON
XUMHUYECKON TepepaboTKu €€ HE HEJUTIOI03HBIX KOMIIOHEHTOB, MPEXKIE BCETO -
apaOuHoranakTaHa. K BBIIOTHEHUIO UCCIAEAOBAHUI MO MPOEKTY ObUIN MpUBJIE-
yensl uHCTUTYTHI PAH (MBC, UX®, D211V, UKWN), BY3s (CII6I' TYPII,
CIIoI'YTH, CIIGI'JITY u ap.), oTpacieBble UHCTUTYTHI, 3apyOeKHbIE YHUBEP-
cuTeTbl M KommaHuu. IIpoekt Oa3upoBajics Ha HCCIENOBAHUSAX JIPEBECHHBI
aucTBeHHULbI Moero yuutensd, Y. kopp. AH CCCP H.W. Hukutuna u Ha pas-
paboTtaHHOW Hamu paHee [4] KOHIENIMU 00 OMpEACIISIIONICH PO peaKcal-
OHHOT'O COCTOSIHUSI IIOJIMMEPHBIX KOMIIOHEHTOB JIPEBECUHBI.

Ha ocHoBaHMM (yHIaMEHTAJIbHBIX UCCIIEI0BAHUN CTPYKTYPbI JPEBECUHBI
JMCTBEHHMIIBI, B X0/I€ BBHITIOJHEHUS MPOEKTa BIEPBbIEC OBIJIO YCTAHOBIIEHO, YTO B
JIpeBECUHE JMCTBEHHUIIbI apabuHoranaktaH (Al) Haxomutcss B BHUAE akBa-
KOMILJIEKCOB, HaXOSAIIMXCS B KMIKOM COCTOSIHUM. DTOT KOMIUIEKC JIOKaJIUu30-
BaH B KaWLIIPHO-TIOPUCTON CTPYKTYpE IPEBECUHBI U MOXKET OBITh JIETKO yJia-
JI€H, YTO W TMO3BOJIMIJIO MPENJIOKUTh NHHOBALIMOHHBIE METO/IbI, KaK IOJyYEHUS
BOJIOKHUCTBIX TI0JTy(paOpHKaTOB, TaK M M3BJICUCHUS U3 LIEIbI apabuHOTaIaKTaHa
(puc.1). Mertoab! anpoOupoBaHbl B J1a0OPATOPHBIX U PEaTH30BaHbl B MIPOMBIIII-
JIEHHBIX MacuITa0ax.

CyTb MHHOBAIIMOHHBIX METOJIOB IOJIyYE€HHUsI BOJOKHUCTBIX MOy (padpuka-
TOB 3aKJIIOYAETCSl B TOM, YTO, B OTJIMYME OT BApKU JIPYIHX MOPOJ JPEBECUHBI,
B KOTOPBIX COJIEpPIKAIIMECS B HUX MEMHULIEIUTIOJIO3bI Il UX MOCJIEIYIOEro u3-
BJICUEHHS HAJ0 MOJBEPraTh r'MAPOIU3Y A0 BOJO- IIEIOYE-PACTBOPUMBIX MOHO-
U OJIUTOCaxapu/0B, HaXOASIIUNCSA B JKUIKOM COCTOSTHUM aKBa-KOMIUIEKC apa-
OounoranakraHa (Al') ApeBecHHBI JINCTBEHHUIIbl JIETKO 3KCTparupyercs mnepen
BapKO¥ BOAOW W/MIIM YepHBIM IejokoM. MubiMu cnoBamu, Al' skcTparupyercs
B IOJIUMEPHOH (popMe U, Kak BOJHAS AUCIIEPCHAS] CUCTEMA, U MOXKET HCIOJIb30-
BaThCSl KaK BOJOPACTBOPUMOE U OMOJOTUUYECKH-AaKTHBHOE BEUIECTBO HIMPOKOTO
cnekTpa npuMmeHeHus. /1o ¢popMupoBaHHUS MHOTO TOHHaXHOTO pbIHKA apaOHHO-
rajakTaHa, OH MOKET UCIOJIb30BaThCS B KAUECTBE OMO-TOIUIMBA ITyTEM €T0 CHKU-
raHusi B YEpPHOM HIEJIOKE, B KJIACCHYECKOM COAOPEr€HEPAlMOHHOM KOTIIE.
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B cBsi3u ¢ myckom Ha bparckom dpunmane OAO «I'pynna «num» coBpeMeHHOM
JIMHUY HEMIPEPHIBHOM BapKH ObLjIa MPOBE/ICHA a/IalTallisl U YCIEIIHOE OCBOCHUE
pa3pabOTaHHON TEXHOJIOTUM K 3TOMY COBpeMEHHOMY 00opynoBaHuio. [Ipemio-
KCHHBIC MHHOBAIIMOHHBIC TEXHOJOTUH TOTYyYEHHUS BOJIOKHUCTBIX MONTypadbpuka-
TOB M3 JIPEBECHHBI JIUCTBEHHUIIBI U U3BJICUCHUS apaOuHOTajJaKkTaHa 3allUIICHbI
19 narenramu PO.

Pa3zpaboTtannsie TexHonoruu nepepadotku 100 % JIMCTBEHHUIBI, a TAaKKe
€€ cMecel ¢ APYrMMHU BHJIAMH JIPEBECHOTO ChIPbSl pEAIM30BaHbl HA bpaTckom
¢ummane OAO «['pynma «Unumy», kotopslii ¢ HOosOps 2014 roga mepemien Ha
WHHOBAIIMOHHBIE TEXHOJOTUHU MPOU3BOJICTBA OEJIeHOM XBOWHOM 1erono3bl. Ha
1 wronst 2017 roga BeIMYIIEHO W PEATM30BAHO MPOIYKIIMA — TOBAPHOM LIEILIIO-
JI03bl, MIPOU3BEICHHON M0 WHHOBAlIMOHHOW TEXHOJIOTMHU, HA CymMMYy CBbIlie 40
MUJUTHAPJIOB PYOJICH.
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Puc.1. buo-pedaiitHUHT TpeBECUHBI JTUCTBEHHUIIBI

Panee, npumenutensHo K yciaoBusaM Ceroropckoro LIBK (MuaTepneiime-
Haun [leitnep) O6b11M ipoBeAeHBI PabOTHI MO OMOpehalfHUHTY JTPEBECHHBI OCHHBI.
Creunguueckoil 0COOEHHOCTBIO OCHHOBOM JipeBecuHbl B CeBepo-3anaHoM pe-
ruoHe Poccun siBisieTCsl MPaKTUYECKH MOJHOE MOpPAaKEHUE APEBECUHBI CepLie-
BUHHOM, ITPYM>KM3HEHHON THWIBIO. [IpoBeneHHbIE HCCIe0BaHUs TOKA3aJIM, YTO
Takasi THUJIb YETKO JIOKAJIM30BaHa. DTO MO3BOJISIET MPU YJAJIEHUU MOPAKEHHBIX
CEpILEBUHHON THUIIBIO 00IacTel MoaydyaTh U3 3JOPOBOW YaCTH IPEBECUHBI BO-
JOKHHCTBIE MOy (hadpukaTel HeoOxoaumMoro kavectsa. [Ipu nonydenun us mo-
paKeHHOUN NPUKU3HEHHOM THUJIBIO OEJIEHON XMMHUKO-TEPMOMEXaHNYECKON Mac-
cel (BXTMM) npoayKThl OMOIECTPYKIMU KOMIIOHEHTOB APEBECUHBI IEPEXOAAT
B CTOYHBIE BOJBI, JUIsl MEPEpadOTKU KOTOPBIX, MPUMEHUTEIBHO K YCIOBUAM
OAO «Cseroropck», coBmectHo ¢ Kommanueir KWI, Obuta pazpabortana yHu-
KaJbHasi CHCTEMa JIOKaJbHOM o4MCTKM. OHa BKIIIOYAET CTYNEHH (QU3UKO-
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XUMUYECKON W OMOJOTHYECKON OYMCTKH, TMOCJIEC KOTOPBIX IOJTY-OYHIICHHBIE
CTOKHM CMEIIUBAIOTCSA C OCTAJIbHBIMM CTOKAaMHM KOMOHWHATa M MOCTYIAIOT Ha 00-
I€3aBOJICKYI0O MHOTOCTYIIEHYATYIO0 CUCTeMY OYHMCTKH. DoTomiaM U n30bITOY-
HBIM aKTUBHBIA W ITOCJIE 00€3BOKMBAHUS CXKUIalOTCA KaK OMOTOIIMBO B MHO-
rotoriuBHOM KoTie (MTK).

st necHoro cektopa Poccuu MpOphIBHBIE TEXHOJIOTHU SIBISIOTCS €WH-
CTBEHHBIM IYTE€M BBIXOJIa HAa MHHOBALIMOHHBIN MYyTh Pa3BUTHUA, C YUYETOM TOIO
YTO OHH JIOJDKHBI OBITH afganTabelbHbI K COBPEMEHHOMY OCHOBHOMY TE€XHOJIO-
rU4ecKoMy 00opyaoBaHUI0. EBponelickuii MpOoTrHO3 pa3BUTHS JIECHOT'O CEKTOpa
[5] oTMedaeT, YTO HHHOBAIIMU MOTYT yJIyUYIIUTh MOKA3aTeN JIF00OTO ClEHApPHUS.
Tpunuatu- copoka- JIETHSS 3aJ€p>KKa B Pa3BUTHUM JIECHOTO KomIuiekca Poccuii-
ckoit denepanun OTKPHIBAET YHUKAIBHYIO BO3MOKHOCTh pE€AIN3AIlMM MHHOBA-
IIUOHHOTO CIIEHApUS 3a CYET KOMIUIEKCHOM PEKOHCTPYKIIMU CYIIECTBYIOIIUX
NpeAnpUsATHA Ha 0a3e COBMEICHHS HAyYHBIX JIOCTHIXKEHHM MPEeIIeCTBYIOIINX
JIECATHIICTUM C HOBEHIIMMHU IMOKOJEHHUIMU TEXHUKU M TexHonoruu. HambOoiee
11e71eco000pa3HbIM MyTEM PEKOHCTPYKIIMM CYIIECTBYIOIIUX MPEANPUITHI OyaeT
MEepexX0]] Ha HCMOJIb30BAHWE HAYKOEMKHX TEXHOJIOTMA M Ha MPOU3BOJICTBO
HayKOEMKOU MPOAYKIINH.
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