BOKpYI' Ce€pAua, NE€YeHU U APYTUX KM3HEHHO BaXKHBIX OpraHoB. Co BpeMEHEM
ATO MOXKET MPUBECTH K ANAOETY, OKUPEHUIO, CKaUKaM apTepUaTbHOTO J1aBIICHUS
u 00JIe3HAM cepala.

B oTiinuune ot caxapa riroKo3HO-(OPYKTO3HBIN CHUPON HE BBI3BIBAECT YBEIU-
YeHHUs] YPOBHS MHCYJMHA B KPOBHU, & TAK)KE€ HE BIMSIET Ha BHIPAOOTKY TOPMOHA
JIENTUH, PETYIUPYIOLIEro YHEPreTUYeCKu OOMEH M OTBEYAIOIIEro 3a YyBCTBO
HACBIIIEHUS OT ChEICHHOM elbl. B OTCYTCTBUM MHCYJIMHA KaJOPUU OT 3TOr0 CH-
pora nepexoAsT HEMOCPEACTBEHHO B KHUp, KpOME TOro, 0e3 JenThHa MO3T He
BKJIIOYAET PEKUM HACBILIEHUS U IIPOCTO HE MOCBUIAET CUTHAI O TOM, YTO IIOpa
MPEKpaTUTh ecTh. B uTOre chemaercss HAMHOTO OO0JIbIlIEe HY>KHOT'O KOJIMYECTBA.

BuHny 3a Bce 3TH HEMPUATHOCTH YY€HbIE BO3JAratoT B OCHOBHOM Ha QpyK-
TO3HYIO YacTh cupona. IMeHHO QpyKTo3a UCKYCCTBEHHO CTUMYJIUPYET aneTUT
u ocnabmusier 310poBbe. Koria B opranusm noctymnaer oObIYHbIN caxap, B KPOBH
IIOBBIIIAETCS YPOBEHb MHCYJIMHA, — MBI TYT K€ YYBCTBYEM CBITOCTb, AIIIETUT
yrueraercsa. A BOT (PpyKTo3a HE MOBBIIIAET TaK CHUJIBHO KOJUYECTBO WHCYIIH-
Ha, — B UTOT'€ MO3I HE NOJIy4acT CUIHAJIA O TOM, YTO JKEIIYAO0K 3aIlOIHUIICH.

[IpousBoaHTENL MOXKET HAa3BaTh JAHHOE BEIIECTBO «BBHICOKO(PPYKTO3HBIM
3€pHOBBIM CHUPOIIOM», «TIHOKO3HO-(PPYKTO3HBIM CHPOIIOM», «KYKYPY3HBIM Ca-
XapoM», «KYKYPY3HBIM CHUPOIIOM», a TaK)K€ HCIIOJIb30BaTh PsJ COKpPALICHUU
(manpumep, BO3C, 'OC u mHoTHE IpyrUe), o] KOTOPBIMU CKPBIBAETCS TOT K€
TJIFOKO3HO-(PYKTO3HBIM CHPOTI.

N36exath ynoTpebaeHus: HeXKeIaTeIbHOTO IPOAYKTa HE IIPOCTO BBUAY €0
LIMPOKOU PaCIpOCTPAHEHHOCTH BO MHOTHUX CJIAAKUX IPOMBILJIEHHBIX MPOIYK-
Tax MMUTaHUs,, HO MUHUMHU3UPOBATH €r0 IPUCYTCTBUE B IUILIE MOKHO — BHUMA-
TEJIbHO YMTANUTE dTUKETKHA Ha IIPOAYKTaX.

YK 66.04
Cryn. C.O. Pynakos
Pyk. .K. 'unaynux
YIJITY, ExatepunOypr

BAPUAHTBI TEXHOJIOT UM
APEBECHOI'O 1 OKHCJIEHHOI'O YIJIA

JlpeBecHbIl yroJib — 3TO, B IEPBYIO 0YEPEib, BEICOKOI(DPEKTUBHOE TOILIH-
BO, KOTOPOE IMOJIYYarOT METOJIOM CYXO#l MEPETOHKH — MUPOJIN3a IPEBECUHBI IO
JIEHCTBUEM BBICOKOHW TemmepaTyphl 0e3 ocTyna Bo3ayxa. B oTnuune oT ucko-
MAaeMbIX yTJiell OH SIBISETCS «UUCTBIM» TOIUIMBOM, 0€3 COJEp KaHMs BPEIHbBIX
BEIIECTB, cephl, pochopa WK KaHLEPOT€HOB, ropAIUM 0e3 JpIMa U IJIaMEHU U
UMEIOIUM 00Jiee BHICOKYIO TEIIOTY CTOpPaHUS.
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[To BHeNTHEMY BUY IPEBECHBIN YroJib — 3TO TBEPAOE MUKPOMOPUCTOE (10
80 %) BelecTBO YEPHOTO IBETA C XapaKTEPHLIM CHHEBAThIM OjieckoMm. B 3aBu-
CHMOCTH OT IJIOTHOCTH OH JIOCTATOYHO XPYMNKHI, MOXKET JIOMAaThCA U KPOUIUTh-
Cs NP MEXaHUYECKUX BO3neicTBUsAX. CBOMCTBA U CTPYKTypa Marepuaia ornpe-
NENAI0TCA TEMIIEPATYPOil B MPOLIECCE MUPOJIN3a MIPYU TPOU3BOACTBE YIJIsl, a TaK-
K€ Ka4YeCTBOM UCXOJHOTO ChIPbS U MOPOJAOM JPEBECUHBI.

ITo cBoeMy cocTaBy JApeBECHBIN Yrojib MpeACTaBiIsieT co0oi yriepon (oT-
CIOJIa ¥ Ha3BaHMeE - yrojib). Ero conepxkanue coctaniser 10 90 % u BbIIe B 3a-
BHCUMOCTH OT BUJA UCXOJHOTO ChIpbi. B cocTaBe MpUCYTCTBYIOT MUHEPAIbHBIC
MIPUMECH, TaKhe, KaK OKCHIbI M KapOOHATHI KaJbIlWs, Kajlvis, MapraHiia, HaTpus,
xKeJesza, aAlIIOMUHMS U Jp., @ TAKXKE KUCJIOPO U BoAopo1. Haumyumumu mokasa-
TEJISIMH TI0 MTPOYHOCTH U TUIOTHOCTH 00JIaJal0T yIiu U3 TBEPAOJIUCTBEHHBIX TO-
pon nepeBbeB. Hambosiee moaxosiiye mokasaTesii UMEI0T 6epe3a u 1y0, UMEH-
HO OHU NPUHATHI B KAUYECTBE HETJIACHOTO OPUEHTUPA Y MPOU3BOJAMUTENEH U TIO-
Tpeduteneit. bepe3oBblit yroab 001a1aeT HECKOJIBKO OOJbIIeH YIeTbHON TeTIo-
TOM, 0OJTHAKO AyOOBBIN YTroJib CLIOCOOEH JIOJIbIIE ACPKaTh TEMIIEpaTypy. YU U3
XBOMHOW JIPEBECHHBI YCTYNAIOT JJUCTBEHHBIM IO psiAy MOKa3aTeseil, Ho JJIsl 1O-
BBIIIEHUS (PU3UYECKUX U MEXaHUUECKUX CBOMCTB UX MOXHO M3MeIb4YaTh U OpH-
KeTHUpOBaTh. bpukeTHpoBaHUE pelllaeT BOMPOC KAYECTBEHHOM MepepaboTKHu oc-
TaTKOB YTOJIbHOT'O OTCEBA U MbLIU, KOTOPbIE HEM30€KHO MOSABJISIOTCS TIPU Opra-
HU3ALMHU TPOU3BOACTBA APEBECHOTO YIS,

C navayia XXI Beka ObLJI0 MPOBEJACHO MHOTO paOOThI B 3TOM HANpPaBJICHUHU.
[IpuBeneM omucaHue JHIIb HECKOJbKUX IMaTeHTOB. B mareHte PO Ne 76913 B
OCHOBY TOJIE3HOM MOJIEJIM MOCTABJICHA 3aj/laya CO3/1aHus YCTPOMCTBA ISl TIONTY-
YEHUsl JIPEBECHOTO YIJIsl, KOHCTPYKIHS KOTOPOTO MO3BOJISIET 00E€CTIEYUTh J0C-
TWKEHUE TEXHUYECKOr0 pe3ysibTaTa — MOJYYEHHUE IPEBECHOrO YIJIsi, B TOM YMHC-
Jie 1 aKTUBUPOBAHHOTO, U3 JIPEBECHBIX OTXO/0B, KaK KPYMHO(PPAKIIMOHHBIX, TaK
1 MeNKO(GPAKIIMOHHBIX (OMHMIIKHU, CTPYXKKaA), oOecrieurBas paBHOMEPHBIN HarpeB
peTopT mpu COOJIIOJACHUN YCIOBUU TepMeTH3alUKM Ipoliecca U MUHUMH3AINH
MOTEph TEIUIa, C MCIOJb30BAHMEM B KAa4ECTBE TOIUJIMBA MUPOIU3HBIX Ia30B, C
OCYILIECTBIICHUEM MOJYHENPEPHIBHOTO MPOLIECCA MOJYUYEHUS] JPEBECHOTO YTJIA
0e3 BHEITHUX UICTOYHUKOB YHEPTHUH.

B matente P® Ne 76912 npennaraercsi ycTaHOBKA JJ1s1 TOJIYYEHUS ApPEBEC-
HOTO YTJIsl TUPOJIM30M M3 YIIEPOJ0COAEPHKAIICTO ChIPhsl (HApUMEDP JIPEBECH-
HBI), KOTOpasi COJICPKUT OJIOK TOIMIOYHOTO YCTPOMCTBA, OJIOK KaMephl MUPOIU3a
1 OJIOK CHCTEMBI Ta30X0JI0B, BKIIOYAIOUINNA CUCTEMY MOJIaud MMapora3oB U CHC-
TeMY MOJIa4¥ AbIMOBBIX T'a30B.

[Tatent P® Ne 53668 onuchIBaeT yCTaHOBKY JJIsl TOJYYEHHST JPEBECHOTO
yIJIsl TUPOJIM30M U3 YTIIEPOJA0COAEPHKAIIECTO ChIPhs (HAIPUMEDP IPEBECHUHBI), KO-
TOpas COAECPKUT PETOPTHYIO €Ub, TONKY U T€PMETUUHYIO HATPEBAEMYIO PETOP-
Ty, YCTPOWCTBA OTAEJIEHUS] TOPIOUYMX Ta30B U BBITPY3KH TOTOBOT'O MPOJYKTA.
[leub BBITIOTHEHA MHOTOIO3UIIMOHHON IO YHCIYy CTaJHi mpoliecca U cHabkeHa
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TaKUM K€ KOJIMYECTBOM I'e€pMETUUYHBIX PETOPT C MaTpyOKaMu JUisi OTBOJIa CMECH
rOpIOYMX T'a30B B MPUEMHBIN KOJIEKTOp pecuBepa sl YTUIM3ALUUU W/ WIH CXKU-
raHus B TONKE, U YCTAHOBIICHHBIX B OT/EJIbHBIE MTOCIEA0BATEIBHO YCTAaHOBIICH-
HbIE TOITOYHBIE KaMEPHI TOIIKU C pa3HOW TeMIepaTypoi HarpeBa, COOOIIaroNIe-
csl MeX1y co00il razoxojaMu, BXOAHBIE U BBIXOJHbBIE OTBEPCTUSI KOTOPBIX KaX-
JI0M KaMephl PacIoIOAKEHbI Ha PA3IMYHBIX YPOBHAX. Y CTaHOBKA CHa0XKeHa IL10-
QKON JUISl OXJAXAEHUS PETOPT C TOTOBBIM MHPOAYKTOM, I'PY30MOJBEMHBIM
YCTPOKWCTBOM ISl TIEPEMEIIEHUS PETOPT MEXKAY 3arpy304YHOM IUIOLIAJIKOU, TO-
MOYHBIMU KaMEpPaMH M KaHTOBATEJIEM JUIsl BRITPY3KH PETOPT, CHAOKEHHBIM IIPH-
€MHBIM OYHKEPOM rOTOBOTO MPOAYKTA.

TenaeHursa K yBEIMYEHUIO CIIPOCa HA JAPEBECHBIM Yrojlb HEM3MEHHO BO3-
pacTaeT Ha NPOTSHKEHUU MOCIEIHUX JIECATHIETHH. DTO CBA3AHO C CYLIECTBEH-
HBIM YBEJIMYEHUEM MOTPEOHOCTEH MPOMBIIUIEHHOCTH, Pa3BUTUEM HOBBIX TEX-
HOJIOTHM, a Tak)Ke B ONpENIEICHHON Mepe ¢ U3MEeHEeHHueM 00pasa >KU3HHU U TMpH-
BbIuek Jrofieil. [1ocKoNbKy OCHOBHBIMH TOTPEOUTENSIMHU JIPEBECHOTO YIJIA SB-
JSAFOTCS IPOMBIIUIEHHBIE MPEANPUATHS XUMUYECKON U METAJLTYPTrUYECKOM Mpo-
MBIIIUUIEHHOCTH, CEJIbCKOT0 X035IMCTBA, TO MOYKHO MPEANOI0KHUTh, UTO Pa3BUTHE
ATUX OTpaciei moTpedyeT Bce OOJIbIINX 00HEMOB YTJIS.

JlJis TpOU3BOJICTBA OKUCIIEHHOTO YIJISl APEBECHBIN yTroyib IpOOsT, COPTUPY-
0T U OKUCJISIFOT TPY MOBBILIEHHOW TEMIIEpaType KUCIOPOAOM Bo3ayxa. B Heko-
TOPBIX CAy4asX OKUCIEHHBINA yroJb MOABEPraloT TEpMOOOpabOTKE U TOBTOPHOMY
OKHUCJIEHHIO. B pe3ynbTrare Ha MOBEPXHOCTH YISl 00pa3yloTcs pa3iuyHble PyHK-
UOHAJIbHBIE TPYMIMbl — KapOOKCUIIbHBIE, (DEHOJIbHBIE, CIUPTOBbIE U Jp. MeHss
YCIIOBUSI OKUCJIEHUS, MOXKHO JOOUTHCA NMpeoOialaHusl TE€X WM HHBIX TPYII U
NPUJAHUS TPOAYKTY OKUCIICHHS Pa3IMYHBIX CBOMCTB — MOHOOOMEHHBIX, KOM-
MJIEKCO00Pa3yIoInX, KaTaTuTUIeCKux U Ap. [lpumepoM paboThl B JaHHOM Ha-
npaBiicHUU siBisieTcs naTeHT PD Ne 71655 «YcTaHoBKa AJisl OJMy4eHUsT JpEBEC-
HOTO YIJIs, COAEprKamas JICHTOYHbIM TPAaHCHOPTEP C OMOPHBIMHU POJIMKAMU, B
BEPXHEHN YacTH KOTOPOIO IMOCJIEIOBATEIBHO PACIIONOKEHbBI MUTATENb, IIPEI0Xpa-
HUTEJbHAS W PETryJIUpYIOIIas 3acjIOHKW». YCTaHOBKA OTJIMYAETCS TEM, YTO B
BEPXHEN YaCTH TPAHCIIOPTEPA 33 PETYIUPYIOLIECH 3aCIIOHKOM YCTaHOBJIEHA KaMe-
pa OKHUCJIEHUS, B KOTOPYIO MTOABEACHA JIMHUSA MTOAAYH MOJOTPETOrO BO3AyXA.

HpeBecHblil okuciaeHHbId yroiab Mapku JOVY-1 — nonudyHKuMoHaIbHBIN
KaTHUOHUT, CIIOCOOHBIN 3aMEHUTH 00Jiee JOPOTUEe U TOKCUYHbIE KATHOHUTHI Ha OC-
HOBE CHHTETUYECKHX CMOJ. YToiib Mapku JJOY-2 umeer BBHICOKYIO M30UpaTesh-
HOCTbh K MOHaM TSDKENbIX METAJUIOB U MPUMEHSIETCS JJIsl TITyOOKOM OYMCTKH XU-
MHYECKUX PEAKTUBOB OT IPUMECEN XkKene3a, Meau, Hukens u ap.; JOY-3c npen-
Ha3HayeH JUIsl NIyOOKON OYMCTKM HEOpraHMYECKHX PEaKTUBOB OT IpUMeceH Iiie-
JIOYHO3EMENBHBIX METAJUIOB U UCHOJB3YETCSl B YACTHOCTH MPHU MOJYyYEHUU (PTO-
PUIOB Kajus U HaTpusi 0co00il yncToThl. Yroib JJOY-4c o0nanaeT BHICOKOM Ka-
TaJIUTHYECKON aKTUBHOCTBIO, HAIPUMED, B Mpolieccax 3TepUpUKALUU U TIepedTe-
puduUKayu cMecell HU3KOMOJIEKYJISIPHBIX )KUPHBIX KUCIIOT U UX 3PUPOB.
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JlpeBecHble OKUCJIEHHBIE YIJIM OTJIMYAIOTCS BBICOKOH TEPMOCTONKOCTHIO
(mo 300 °C), XUMHUYECKOW U paguallMOHHON yCTONYMBOCTBIO, JETKO pereHepu-
PYIOTCSI, MOTYT BBIITYCKAThCS B BUJIE TPAHYIL.

YK 615.3
Cryn. B.M. Ckano3y6oBa
Pyxk. IO.JI. FOpbeB
YIJITY, ExatepunOypr

IKOHOMMNYECKUE NPOBJEMbI BUO®PAPMAIEBTUKHU

buodapmarnieBTrika — 3T0 O0Tpaciib TPOMBIIIEHHOCTH U HAyYHBIX UCCIEN0-
BaHUW, OCHOBAHHBIX Ha TEXHOJOTHUAX TMOJIYYEHUSI CIOXKHBIX MaKpOMOJEKY,
UJCHTUYHBIX CYIIECTBYIOIIMM B JKUBBIX OPraHU3Max, ¢ UCIOJIb30BAHUEM METO-
noB pekomOuHanTHbIX JJHK, ruOpuaoB u KynbTyp KIETOK JJIS MOCIEAYIOLIETO
MPUMEHEHUS B TEPANIEBTUUYECKUX U MPOPUTAKTUUECKUX LETAX.

buodapmarnieBTrika, HECMOTpPSI Ha BBICOKYIO PECYpPCOEMKOCTbh M PUCKOBaH-
HOCTbh MHBECTHULIMM, OCTAETCS OJHUM U3 HaubOoJee MPUBIEKATEIbHBIX U OBICTPO-
pacTyIIUX CETMEHTOB (papMalieBTHYecKoro ousneca. Jeuuur HHHOBaIIMOHHBIX
penieHuii B (papMalieBTHUECKON oTpaciu Ha (hOHE BBICOKOTO MOTEeHIMana Ouo-
TEXHOJIOTU 3aCTaBIII€T KOMIIAHUM aKTUBU3UPOBATh CBOM YCHIIMS Ha pa3paloT-
K€ U Bbllycke OnodapmaiieBTHUeCKOM mpoaykuuu. W ecnu ceroiHs Ha AOJIO
OMOTEXHOJOTUYECKUX MpenaparoB npuxoautcs okojo 10 — 15 % ot oObema
Bcero (hapMaleBTUYECKOI0 PbIHKA, TO YK€ B HelajJekoM Oyayiiem sTa nudpa
npeBbicuT 50 %.

Poccus siBasieTcss moTeHUMAIBHO MPUBJIEKATEIbHON CTpaHOU ISl pa3BUTHUS
O6nodapmMaleBTHUECKON MPOMBIIIIEHHOCTH C TOYKM 3pEHUS MNEePCIEKTUBHOTO
MOTPEOUTENBCKOTO PIHKA, CTOMMOCTH CBHIPbsI, B LIEJIOM XOPOILIO 00pa30BaHHBIX
CIEIUATHCTOB.

Poccuiickue ¢GapMnpous3BOAUTENN HE OCTAIOTCS B CTOPOHE OT MHPOBBIX
TEHJEHIMH W CETOJHs BCE aKTHMBHEE pa3BUBAIOT OMO(apMalieBTUYECKUU cer-
MEHT pPbIHKA, KaK €ro TPaJulMOHHBIA CETMEHT, TaK U T€HHO-UHKEeHEepHBIH. OTe-
YyecTBEHHAas OMOMHIYCTPUSI UMEET CTaOWUJIbHO XOPOIIME MO3UIMU B MPOU3BO/I-
CTBE BaKIIMH M CBHIBOPOTOK. B cTpaHe HajaXX€HO COBPEMEHHOE MPOU3BOJICTBO
JUArHOCTUYECKUX TECT-CUCTEM, YCIICIIHO BBIBOJSATCA HA PHIHOK OMOCUMUIISAPHI.
OpHako CyIIECTBYIOT MPOOJIEMbI, MEHIAONIMe Pa3BUBATHCS OTEUECTBEHHBIM
MIPOU3BOIUTENSIM OUOTIPETIapaTOB:

1) HecoBepIlleHHAas cucTeMa TIOKJIMHUYECKUX [IEHTPOB;

2) naeduUUT TpaMOTHBIX TEXHOJOTOB, CHEIHUAINCTOB, MPO(ecCHOHANOB,
OTBEUAIOIINX 32 BHEJIPEHUE COBPEMEHHOW CHUCTEMbI Ka4yeCTBa Ha IPOU3BOJICTBE.
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