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OUJIbTPALIUA

HNEPEKPECTHASA CCBIJIKA HA POACTBEHHBIE 3AABKH

Hacrosimmass 3asBka  uMcIpalmiMBaeT  NPUOPUTET HAa  OCHOBAHMM  CIEAYHOLIUX
NpeABapUTEIbHBIX 3asiBOK Ha maTeHT: 3asiBKU Ha mateHT CLIIA Ne 61/774684, nonanHoii 8 mapta
2013 roma; CIIA Ne 61/774773, nonanHoii 8 mapta 2013 roga; CIIIA Ne 61/774731, nogaHHO¥
8 maprta 2013 roga; CIITA Ne 61/774735, nonanuoit 8 mapra 2013 roma; CIIIA Ne 61/774740,
nomanHou 8 mapta 2013 roma, CIIIA Ne 61/774744, nonannoii 8 mapra 2013 ronma; CIITA Ne
61/774746, nonaunoui 8 mapta 2013 rona; CIIIA Ne 61/774750, nonanuoit 8 mapta 2013 roxa;
CIOA Ne 61/774752, nonannoii 8 mapra 2013 roma; CLIHA Ne 61/774754, nonanHoW 8 mapTta
2013 rona; CIIA Ne 61/774775, nonganHoti 8 mapta 2013 roxa; CIIIA Ne 61/774780, nonaHHO
8 maprta 2013 roma; CIIIA Ne 61/774761, nonannoit 8 maprta 2013 roma;, CIIIA Ne 61/774723,
nonanHou 8 maprta 2013 rona; u CIIIA Ne 61/793336, noganHoii 15 mapta 2013 roxma. ITomHoe
OMHCAaHUE KaKION M3 YKa3aHHBIX MPEABAPUTENIbHBIX 3a5BOK BKJIIOYEHO B HACTOSILIUN JTOKYMEHT

NOoCPEACTBOM CCBIIIKH.

YPOBEHDb TEXHUKH

Ha ceromusmHuMii JeHb  JOCTYMHO  OOJNBLIOE  KOJMYECTBO  MOTEHLHAJIBHOTO
JIMTHOLIEJUTFOJIO3HOTO CBIPbS, BKJIFOYAIOINEro, B YaCTHOCTH, CEJIbCKOXO3SHCTBEHHBIE OTXOJBI
ApeBecHy Onomaccy, ObITOBBIE OTXOJIbI, MACIUYHBIE CEMEHA/SKMBIX M MOPCKHE BOgopociu. B
HACTOsIIIlee BPEMsI YKa3aHHbIE MaTepHabl YaCTO HCIIONB3YIOT HENOCTATOYHO, MPUMEHSS WX,
HampuMep, B Ka4yecTBE KOpPMa JJisl KUBOTHBIX, OHOI'YMYCHBIX MAaTEpHaliOB, TOILIHBA MJIs
COKUTAHMsI B YCTAHOBKE JJIsi COBMECTHOT'O MPOU3BOJCTBA TEIUIOBON U 3JIEKTPUYECKON SHEPTHH,
WK JJaJKe 3aXOpaHUBast HA CBAJIKAX.

JlurHouesTr0I03HasE OroMacca CONEP KUT KPUCTALIMYECKHE LEJUTF0JIO3HbIe (PUOpPUILIBL,
BCTPOCHHbIE B TE€MHLE/UTIONIO3HYI0 MATpPULy, OKPYXKEHHYIO JIMTHUHOM. JTO O0ecrnedynBaeT
KOMITAaKTHYIO MATpHLy, TPYAHOAOCTYIHYIO st (EPMEHTOB W [JIsl APYTHX XHMHYECKHX,
OMOXVMHYECKUX W/ WM OHWOJIOTHYECKHX MPOLECCOoB. Marepuan UeIUIFOJI03HOH OHOMacChl
(Hampumep, Marepuan OHMOMAacChl, W3 KOTOPOro OBUI yJaneH IJMTHUH) SBIsIeTCs Oolee
IOCTYMHBIM JiJIsi ()EPMEHTOB M APYIMX IPOLIECCOB MPEBpAILEHHs, HO Jake B ITOM Clydae
NPUPOIHbIE ILEJUTIOJIO3HbIE MaTepHajbl YacTO MMEIOT HHU3KUI BbIXOA (OTHOCHUTENBHO
TEOPETUYECKOr0 BbIXOJA) MPH IMPUBEAEHHUM B KOHTAKT C THAPOIMU3YIOIUMH (pepMEeHTaMH.

JlurHouemwmono3Hass Ouomacca HMMeeT Jaxe OOJBIIYIO COINPOTHBISAEMOCTh BO3AEHCTBHIO
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depmentoB. Kpome TOro, Kakiplii THN JIUTHOLEIUIFOJIO3HONH OHWOMAacChl HMeEeT CBOU

COOCTBEHHBIM CHeLII/I(bI/I"IeCKI/Iﬁ COCTaB LCIUIIOJIO3bI, FTEMULICIIJIFOJIO3bI U JIMTHUHA.

KPATKOE OITMCAHHUE H30BPETEHUA

B nemnom, B HacToseM AOKYMEHTE OMUCAHO (PHIBTPOBAHHME MATEPUANIOB, HANPHMED,
MarepuagoB OHOMacchl. B HacTosieM JOKYMEHTE OIMUCAHBI CIOCOOBI OCAXapUBAHUS MU
pa3KMKEeHUs MaTtepuaja OMOMAacChl, HAMpUMep, MEeJUTIOJIO3HOTO, JIMTHOLEJUTIOJO3HOTO H/HITN
KpPaxMaJIbHOTO CBIPHEBOTO MaTepuayia, IyTeM NpeBpalleHus Marepuaja OHOMacchl B
HU3KOMOJICKYJISIPHBIE Caxapa, HalpuMep, OCaXapHBAaHHs ChIPbEBOTO MaTepuasa, Hampumep, C
NOMOIIBIO (pepMEHTa, HapuMep, ONHOW win Oosiee Meyuroia3el W/ amuiasel. Hacrosiee
n300peTeHne TaK’ke OTHOCHTCSI K MPEBPALIEHHUIO ChIPhEBOrO MaTepHalia B MPOAYKT, HAIPUMED,
nyTeM 0Mo00paboTKH, TAKOH Kak (pepMeHTalus], UIH APYroro crnocoda odpaboTKu, TaKOro Kak
TMAPOTeHU3ALMs WM  OSTepuduKauus. YKazaHHble CHOCOObI BKJIIOYAOT NPUMEHEHHE
(upTpauMu AN yOaNeHUs TBEPAOH (pakLUK 10, BO BPeMs HIIM MOCJE OCaXapuBaHUs /WM
depmentaumu.  3ateM TBepAyI (pPaKIMI0O MOXKHO, HAmnpuMep, HCIIONb30BaTh UL
KOMOMHHPOBAHHOTO TPOM3BOJACTBA JJIEKTPOIHEPTMU UM TeIJla, NPUMEHSITb B KauecTBE
(dbepMeHTaTUBHON 100aBKU (HAMIPUMep, MUTATEILHOTO BEIIECTBA) UM HUCTIOIb30BATh B KAUeCTBE
APYroro ChIpbEBOro MaTepHala.

Cnoco0bl, Takue Kak oOcaxapuBaHHE OMOMAcChl C IOJYYEHHUEM CaxapoB, IMO3BOJISIOT
HOJy4aTh JKUIAKOCTH, KOTOPbIE MOTYT OBITH BSI3KUMH BCJIEACTBHE HPUCYTCTBUS PA3IHYHBIX
OJIUTOMEPOB M BBICOKOTO COAEP KaHUS TBEPAbIX KOMIIOHEHTOB. /Iyl mononHuTenbHONH 00paboTku
yKa3aHHBIX MaTE€PUAIOB, HAPUMED, CAXapOB WK TBEPAOH (PpaKinu B CAMUX CYCIIEH3HUSIX, YaCTO
NPENNOYTUTEIBHO OTAENUTh SKUAKYK (pakuuro or TBepmoit ¢pakuuu. st oOnerdeHus
00pabOTKM MOJKHO HCIIONIb30BAaTh CIIOCOOBI, BKJIOYArONIUe pa3daBieHne (Hampumep, BOIOH), HO
yKa3aHHbIE CIIOCOOBI MOTYT MOBJIEYb PACXOZbl HA BbIENEHHE U OYHCTKY MPOAYKTA, CBS3aHHbIE C
ynaneHneM 100aBJIeHHBbIX pasdasuresnei. Hekoroprie u3 crmocoOOB, OMUCAHHBIX B HACTOSIIEM
JIOKYMEHTE, MO3BOJISIIOT MPOBECTU (PUIIBTPALMIO YKA3aHHBIX BbICOKOKOHLIEHTPUPOBAHHBIX H
BSI3KHX ITOTOKOB CBIPbEBBIX MAaTepUAIOB 0€3 3aKyMOPKH W/WJH 0e3 3HAYUTENbHOTO pa30aBIeHus.

B nenom, Hacrosimmee n300peTeHNE OMUCHIBAET CUCTEMBI M CIIOCOOBI OTIIEICHHUS TBEPAOH
bpakuuu OT KUAKOW (ppakumm B CyCreH3Wu (Hampumep, coaep:Kamed TBEepayr (pakuuo u
pacTBOpEHHbIE TBEPAble KOMIIOHEHTBI, CYCICHIUPOBAHHbIE B JKUAKOCTH), B TOM YHCIIE,
HAHECEHHE CYCIEH3MHM OCaxapeHHOro marepuana OMOMAacchl Ha TOBEPXHOCThH (HAampuMep, Ha
HApY>KHYIO 4acTh) (PHIBTPOBAIBHOIO YCTPOICTBAa. B HEKOTOPBIX Ciydasx AJis yAaJleHHs] YacTH

TBEPJOH (pakuUUU INepe] HAHECEHHEM OCaxapeHHOI'o MarepHaja Ha MOBEPXHOCTb (HAIpUMeD,
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HAPY>KHYIO 4acThb) (PUIBTPOBAIBHOIO YCTPOMCTBA MOKHO HCIIONIB30BATh BUOPHUPYIOLIHHA IPOXOT.
Hanpumep, ¢unsTpoBampHOE yCTPOHCTBO MOXKET MPENCTaBJIATh COOOM  yCTpOMCTBO €
OapabaHHBIM BpamarmMUMcs GUIbTPOM (HampuMep, YCTPOICTBO € BPALIAOIIMMCS BaKyyMHBIM
OapabanabiM  (QUIBTPOM). B HEKOTOpPBIX Clydasx CyCIEH3Us OCaXapeHHOro Marepuania
OuomMacchl COIEPKUT OCaxapeHHble caxapa, TaKhe Kak caxapa, BbIOpaHHbIE W3 TPYIIIHL,
COCTOSIIIEH M3 TUIFOKO3BI, KCHJIO3BI M UX cMecel. Hampumep, caxapa MOXXHO pacTBOPUTH W/WIIN
CYCIEHIUpPOBaTb B pPACTBOPHUTENE, TAKOM Kak BOAAa W/WIM HEBOAHBIH PaCTBOPHUTEIb.
OcaxapeHHBIH MaTepuay MOXET TaK»Ke BKJIOYAThb KJETKH, TAKHE KaK KJIETKH, BbIOpAaHHbBIE M3
IPYIIIBL, COCTOSALIEH M3 KJIETOK APOXIKEH, OaKTepHaIbHBIX KJIETOK, KJIETOK I'pUOOB U CMecH
YKa3aHHBIX KJIETOK. B HEKOTOPBIX CiIydasix ocaxapeHHBI MaTepHall MOXKET BKIIFOYAaTh OSTKOBBIN
MarepHaj, TakoW Kak (pepMEeHTHBIH Marepuaj, ACHATYPHUPOBAHHBIA OENKOBBIA MaTepHal,
NEeNTUABL, TEeNTHIHBbIE OCTATKH, AMUHOKHCIOTHI W/WIN J€HATYpPUPOBAHHBIA (PepMEHTHBINH
marepuai. OcaxapeHHbIH MaTepHasl MOXKET BKJIIOUATh KUCJIOTY (HAapUMep, MOJIOYHYIO KUCIIOTY,
MACISTHYI0 KHCJIOTY W/MJIM YKCYCHYEO KHCIIOTY) W/WIM CcrnupT (HAampuMep, 3TaHON W/WIH
Oytanon). OcaxapeHHBIH MaTepHal MOKET BKIFOYATh MPOAYKTHI (epMeHTaunu. B HEKOTOpbhIX
CJIy4asix OCaxapeHHbIH MaTepHuaj He COAEPXKHUT OAHOrO WM Oojiee pacTBOPHMBIX CaxapoB, W3
KOTOPbIX COCTOMT Omomacca. Hampumep, ocaxapeHHbIi Marepual MOXET He COIepKaTh
TJIFOKO3bI W/WJIM KCUJIO3bI, HANPUMep, KOrza Takol caxap ObUT yJajeH ¢ MPUMEHEHHEM JIFOOBIX
cpeacTB (Hampumep, IyTeM CENeKTHUBHONH (epMeHTaluu OJHOro WiIM Oojee caxapos,
XUMHUYECKOTrO OTAENEHHS U YAAJIeHHs OHOro WK Oosiee caxapos).

CorjacHO HEKOTOPBIM BapuUaHTaM peajuzauuud u3o0pereHust Ouomacca Oblia
NOABEPTHYTa OCAXaPHBAHUIO C IIOMOINBID OJHOrO MM OoJjiee OCaXapHBAIOIIMX AareHToB. B
HEKOTOPBIX CIy4asiX OCAXapUBAIOIIMK areHT BBIOPAH M3 TPYIIIbL, COCTOSINEH H3 (EepMEHTOB,
KUCJIOT, OCHOBAHHi, OKHCIUTENell W HX CcMece. B HEKOTOpBIX Cly4asx BbIOpaHHBIC
0CaxXapHBAIOIIUE areHThl MOKHO OOBEIMHUTH B JIIOOOM TOPSIKE JJIsl OCaXapUBaHHs OHMOMACChI,
HanpuMmep, OoMaccy MOXKHO 00paboTaTh ¢ MOMOIIBIO KUCIOTHI U 3aT€M ¢ TIOMOIIBIO (hepMeHTa
WUIN OKHCITUTENS M Jajiee ¢ IOMOLIbi0 (pepmeHTa. COriacHO HEKOTOPBIM BapUaHTaAM PeaTU3aliu
M300peTeHNs OCaxapHBAKOLINI areHT BKIIOYAET CEPHYI KHUCIOTY U (epmeHT. B HEKOTOpBIX
Clydasix WJIM JOTOJIHUTEIBHO OCAXapUBAIOLIMIA areHT MPENCTaBIseT COOOW pa3sararolIuii
KJIETYaTKy (pepMeHT.

CornacHO HEKOTOPHIM BapHaHTaM peanu3alun n3odpereHus: Onomacca 6puta odOpadoraHa
nepesl ocaxapuBaHUEM Ul YMEHBIIEHHs €€ CONpOoTUBIsieMocTn oOpadotke. Hanmpumep, nepen
0CaxaprBaHUEM COMPOTUBISIEMOCTh 00pabOTKe OMOMACCHl MOXKHO IOHM3HUTH 110 CPABHEHHUIO C
Oduomaccoii (Harpumep, 1o CPaBHEHHUIO C CHIPbEBBIM MaTEPHAIOM OMOMACCHI) B €€ €CTECTBEHHOM

COCTOSIHMM. B HEKOTOpBIX Cily4asix YMEHbBIICHHE COMNPOTUBIIAEMOCTH CHIPbEBOIO MaTepuala
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o0paboTke BKJFOYaeT 0OpabOTKYy TaKOro ChHIPHEBOTO MaTepHajia MOCPENCTBOM (PU3UUIECKOM
oOpaborku. OOpaboTka MOKET BKIIOYATh, Hampumep, oOaydeHue (Hampumep, OOIyUeHue
Ny4YKOM 3JIEKTPOHOB), 00pabOTKy VyJIbTPa3BYKOM, NHPOJU3, OKHCIEHHE, MapOBOW B3pbIB,
XHUMHYECKYI0 00palbOTKy, MeXaHUueckyro 00pabOTKy M KOMOHMHAIMM YKa3aHHBIX CHOCOOOB
obpabotku. O6paboTka MOXKET BKIJIFOYATh MPUMEHEHHE JII0O0ro OJHOro Win OoJiee U3 CrocoOoB
00paboTKH, ONMHUCAHHBIX B HACTOSIIIEM JAOKYMEHTE, MPUMEHSEMbIX B OTACIbHOCTH WIH B JIIOOOH
TpeOyeMoii KOMOMHAIIMH, ¥ IPUMEHSIEMbIX OIUH Pa3 WK HECKOJIBKO pa3.

B HekoTOpbIX Cilyyasix B Croco0ax, ONMUCAHHBIX B HACTOSIIIEM JOKYMEHTE, UCTIOIb3YIOT
(UIbTPOBANILHOE YCTPOWCTBO, HANpHMEp, YCTPOHCTBO ¢ OapaOaHHBIM  BpPAIIAIOLIUMCS
GUIBTPOM, KOTOpOE BKJFOYAET Bpallaroimuiics OapabaH, uepe3 padouyr (UIBTPYIOIIYIO
MOBEPXHOCTh KOTOPOTO MOJKET MPOXOAHWTh JKUAKOCTb, COAEPIKAIIAsACS B OCAXapEHHOM
marepuaje (HampuMmep, KuAkas Qpakuus CyCHEH3MH), TpH 3TOM TBepAas (paxius
OCaXapeHHOTr0 MaTepHajia OCTaeTcs Ha YyKa3aHHOH paOoueii mnosepxHocTu. Pabouas
($uIbTpyIOImAas MOBEPXHOCTh MOXKET COAEPIKATb BCIOMOTATENbHBIA (PHIIBTPYIOIINN MaTepua,
BBICTYMAIOIINI CHAPYKU YKa3aHHOW MOBEPXHOCTH. B HEKOTOpBIX CllydasixX BCIIOMOIaTENbHbIN
GuIbTpyOIMUN MaTeprall MOKPHIBAET IO CYINECTBY BCIO pabouyro (GUIBTPYIOIIYIO TOBEPXHOCTD
Bpamaromerocsi 6apabana. BcrmomorarenbHblil QUIBTPYIOLIMIA MaTepHal MOXKET BKIIOYATh,
HanpHuMep, BCIIOMOTaTeNbHbIA (UIBTPYIOIINN MaTepHal, BBIOPAHHBIN U3 TPYIIIIbI, COCTOSALIEH 13
IMAaTOMOBOM 3€MJIM, LIEINTA, KPEMHE3eMa, IeM3bl, NepJnuTa, [JIMHO3E€Ma, LIEOJIUTOB, IECKa,
uesutoo3noro Marepuana, (Hanpumep COJIKA-®JIOK (SOLKA-FLOC®), International Fiber
Corporation, Ceseprast TonaBana, Hbro-HMopK) THTHOLELTION03HOrO MaTepHana U HX CMeceil.
B HEKOTOpBIX ciydasx BCIIOMOTaTeIbHbIH (HIBTPYIOIINI MaTepHal BbICTYIAeT HAa PACCTOSHUE
or mpumepro 0,5 mm no mpumepHo 250 MM ot pabodueid (GuIBTpyrOLIEH MOBEPXHOCTH,
Harpumep, ot npuMepHo 1 mm no npumepHo 100 Mm mnm ot npumepHo 1 mm 1o npumepHo 50
MM HJIH OT TNPUMEPHO 2 MM 10 mNpuMepHO 25 MM. Bpamaromuiicss GapabaH BKIFOHaeT
BHYTPEHHIOIO YaCTh, MPH 3TOM JIaBJICHHE BHYTPEHHEH YacTH MOIAEPIKUBAIOT O0Jiee HU3KUM, YeM
nasyieHne padoueit punbTpyromen nopepxHoctu. Hanpumep, npu otaeneHnn TBepRoi Gppakunun
OT JKUAKOW (ppakuuu B CyCneH3WH (HampuMmep, OcaxapeHHOH Omomacce) mepenan AaBJICHHS
MEKAy BHYTPEHHEH 4acThio U padouel (puIbTPyrOIIeH MOBEPXHOCTHIO MOXKHO MOJAEPIKUBATD B
nuarnasoHe ot npuMepHo 20 (mpumepHo 508 MM pT. €T.) 10 mpuMepHO 25 (mpuMepHO 635 MM pT.
CT.) IIOWMOB PTYTHOTO cTOJI0a. BHYTpeHHss1 yacTh OapabaHa MOKeT COOOMATHCS ¢ BAKYYMHBIM
HACOCOM W/WJIM MCTOYHUKOM BakyyMa, Hampumep, AJisl MOANEPKaHMs JABICHUS, KaK OIMHCAHO
Beile. Paboyasi MoOBEPXHOCTH (PUIIBTPOBAILHOTO YCTPOMCTBA MOKET BKIIFOYATh (PUIBTPYIOLIYIO
TKaHb, TAKYIO KaK IUIETeHasl TKaHb, HAPUMEDP, UMEIOLIas eperuieTeHre, BBIOPaHHOE U3 IPYIIIIEL,

cocrosiiei n3 CapKEBOIro NEPCIICTCHUA, MHUTKaJICBOI'O NEPCTIIICTCHUSA, aTJIaCHOI'O
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HeperJIeTeHNUS, Y3EJIKOBOT'O MEePeIUIeTeHUs], MePEIUICTeHHUsI THUIA KPOTOXKKa», MeperUIeTeHUs THITa
«okcopa» U ux komMOuHaumit. PUIBTPYIOIIAs TKAHb MOMKET HMETh MOPUCTOCTb, BETMYHHA
KOTOpOIi BapbupyeT oT mpumepro 1 10 100 ky6. dyt/mun/pyr” (ot 18,3 mo 1830 m’/(m*xuac))
(mampumep, ot npumepHo 1 10 3 (ot mpumepHo 18,3 10 55 M’/(M*xuac)), ot npumepso 1 10 10
(ot mpumepHo 18,3 1o 183 m’/(M*xuac)), ot npumepro 10 10 30 (ot mpumepHo 183 m0 549
M /(M*x4ac)), or mpumepro 15 10 20 (ot mpumepHO 275 10 366 M’/(M>x4ac)), oT npuMepHo 30
110 50 (ot npuMepHo 549 110 915 M/(M*xuac)), or npuMepHo 30 10 40 (oT mpuMepHO 549 10 732
m/(M*xuac)), or mpumepro 50 o 70 (or mpumepHo 915 mo 1281 /(M xuac)).
DuIbTPOBATIBHOE YCTPOWCTBO MOXKET COAEPKaTh HOK Uil HEMPEPBIBHOTO YIAJNCHUS TBEPIO
dbpakuuy, OCakIeHHOW Ha paboueli mnoBepxHOcTH OapabaHa, npu BpamieHuu Oapabana
OTHOCHUTENIbHO HOka. Hampumep, HOX TepeMelnaercsi B HalpaBJICHHH, MEePIEeHIUKYISIPHOM K
paboueil moBepxHOCTH OapabaHa CO CKOPOCTBIO, OTPETYJUPOBAHHON MJIsi HENpPEepBIBHOTO
ynaneHus: MexdasHoi obnactu, comep:kameld TBepAyo (pakIU OCaXapeHHOro MaTepuaia H
BCTIOMOTATeNbHBIN (QuUIbTpyrOIMi Marepuali. Hampumep, CKOpOCTb, MOKHO OTPETYJHPOBATH
TaKUM 00pa3oM, 4TOObI OAEPKATh YCTAHOBJICHHBIH Nepenas AaBJISHUS] MEKAY BHYTPEHHEH U
Hapy>KHOH yacTsMu Oapabana. @uibTpoBaHNE Marepraia OMOMAacChl, KOTOPBIA ObLT 00padoTaH,
HarpuMep, TONBEPrHYT OCAXapUBAHUIO W/HIM (PEepMEHTALUK, MOXET OBbITb CIOKHBIM U
MeUIeHHBIM nponieccoM. OOpaboranHast OnoMacca BKIIFOUAET YACTULIBI PA3IMYHBIX Pa3MEpPOB U
¢dopm (Hampumep, BOJOKHA, 36PHHUCTBIE YACTULbl, MUKPOYACTHLIbI, HAHOYACTHUIIBI, KOJUIOMIBI U
Gonee KpynHbIE YaCTHLbI), MOTUMEPHI (HanpumMep, (GepMEHTBI, OEJIKH, TOMHCAXapHIbl, JIUTHUH),
’KUBbIE W/WJIN MEPTBBIE KJIETKU (Hampumep, U3 ApoxoKel, Oakrepuil mim rpuOoB, MPUMEHSIEMbIX
st 00paboTKH OMOMACChI), U MaJIEHbKHUE MOJIEKYJIbI (HaprMep, aMUHOKHCIIOTBI, MOHOMEPHBIE
caxapa, OpraHHYeCKre KUCJIOThI, CrupThi). CucreMbl GUIBTPOBAHUS OMOMACCHI, OMMCAHHbBIE B
HACTOSIIIEM JOKYMEHTE, KaK MPaBUJIO, MPEMSITCTBYIOT 3aKyIOPKe M MO3BOJISIIOT OCBETIIUTD JaKe
camble TYCThIE CYCIIEH3MU 13 OHOMACCHI.

BapuaHThl peanusaiiy U300peTeHUs] MOTYT BKJIOYATh OAMH MM OOjiee U3 CIEAYIOLINX
CyMMapHbIx Tmpu3HakoB. COrjiacHO HEKOTOPHIM BapHaHTAM peajlu3aliu  HU300peTeHus
BbIOpaHHBbIE MPU3HAKH MOKHO MPHMEHSTh WM HCIOJb30BaTh B JIOOOM MOpPsIKE, TOrNa Kak
COrJIACHO [PYTUM BapUaHTaM peajr3aldd HW300peTeHUs] NPUMEHSIOT MM HCIOJb3YIOT
KOHKPETHYIO BBIOPAHHYIO MOC/IEA0BATENbHOCTh. OTHEeNbHbIE MPU3HAKA MOKHO MPUMEHSITh WJIN
UCIIOJIb30BaTh HECKOJIBKO pa3 B JIFOOOI MOCIenoBaTeIbHOCTH U Aaxe HermpepbiBHO. Kpome Toro,
BCIO TIOCJIEIOBATENIbHOCTh MJIM YaCTh MOCJENIOBATENIbHOCTH MPUMEHSIEMBIX HJIH HCIONIb3YEeMbIX
NPU3HAKOB MOKHO MPUMEHSTh WJIM MCIOJb30BaTh OIUH Pa3, HEOJHOKPATHO MJIM HEMPEPbIBHO B
mobom mopsinke. COrlaCHO HEKOTOPbIM BO3MOXKHBIM BapHaHTAM peaju3aliH H300peTeHHs

YKa3aHHbIC MPHU3HAKKU MOXHO IPUMECHATH WKW HUCIOJB30BATh C [JPYyruMu WJIH, A€ 3TO
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NPUMEHUMO, JTHMU K€, 3aJaHHbIMH WM BaPbUPYIOUUMH, KOJIUYECTBEHHBIMH  HJIH
KaueCTBEHHbIMU MapaMeTpaMH, ONpeAe/sIeMbIMU CIELHATICTOM B JAaHHOH OOJACTH TEXHHKH.
Hanpumep, mapameTpbl TaKUX MPU3HAKOB, KaK pa3Mep, WHAMBHIYyaJbHbIE pa3Mephl (HAIPUMED,
JUTMHA, LIMPUHA, BBICOTA), MECTO, CTENEeHb (HAaImpuMep, B KAaKOH CTENEeHH, HarpuMep, CTENeHU
CONPOTHUBIIIEMOCTH  00paboTKe), MPOAOKUTENBHOCTh, YacTOTa INPUMEHEHHUS, IUIOTHOCTb,
KOHLIGHTPALMs, MHTEHCUBHOCTb M CKOPOCTb, MOXKHO H3MEHSTh HJIM YCTAHOBHTb, IJ€ 3TO
PUMEHUMO, KaK OIMPENessIeTCs CIIELUANTNCTOM B TaHHOH 001aCTH TEXHUKH.

[Tpu3Haku, HampUMep, BKIIOUAIOT. CIIOCOO OTAENeHHs] TBEpAOW (PpPaKLUU OT KUIKOH
(bpakuuu CyCHeH3WM, OcaxapuBaHue OHMOMACCHI M HAHECEHHe OCaxXxapeHHOH OHoMacchl Ha
MOBEPXHOCTh (DUIIBTPOBAJILHOTO YCTPOHCTBA, COCOO OTHeNieHHs] TBepAOH (PaKLUU OT MKUIKOU
(bpakuuu CyCneH3WM, oOcaxapuBaHue OHMOMACCHI M HAHECEHHe OCaxXxapeHHOH OnoMacchl Ha
HApPYKHYK 4YacThb (DUIBTPOBANLHOTO YCTPONCTBA, MPUMEHEHUE YCTPOHMCTBa ¢ OapabaHHBIM
BpaltaromumMcs GuiabTpom; (UIBTPOBAHHE OCaXapeHHOW OHOMACCHI, COmEepIKallel [IIOKO3Y,
(UIBTPOBaHUE OCAXapEHHOW OMOMACChI, conmepskamell KCuio3y, (UIBTPOBAHUE OCAXapEHHOU
Ouomaccel, comeprkailell BOAHBIM PacTBOPUTENb, (PUIBTPOBaHHE OCAXapeHHOW OMOMAcCCH,
coneprkaliell HeBOIHbBIN PacTBOPHUTEND, (PUIBTPOBAHHUE OCAXapeHHOH OMOMAcChl, BKIOYAOLIEH
KJIeTKH, (UIBTPOBAHUE OCAXapeHHOW OHOMACChI, BKJIOYAKOLIEH JPOMOKEBbIE — KIIETKH,
(unETpOBaHNE OCaxapeHHOW OMOMACChI, BKJIIOUAIOIIE OakTepHanbHble KIETKH; (QUIBTPOBAHHE
ocaxapeHHOH OHOMAacChl, BKJIIOUAMOIEH KieTku TpudoB; (UIBTPOBAHHE OCAXaPEHHON
Ouomaccel, BKJIIOHArOINeil OeNmKOBBIH Marepual;, (UIBTpOBaHHE OCaXapeHHOW OuoMacchl,
BKJIIOYAIOINEH IO CYyLIECTBY JACHATYPHPOBAHHbIM O€JKOBBI Marepuan, (UIETPOBAHHE
OCaxapeHHON OMOMAacCChl, BKJIFOUArOLIEeW OENKOBbI MaTepuas; (DUIBTPOBAHHE OCAXaPEHHOM
Ouomacchl, BKIIIOYAOLIeH (epMEHTHBIH Marepuas, (pUIBTpOoBaHHE OcCaxapeHHOW OHOMAacChl,
BKJIFOYAIOIEH MponykT (epmeHTauunu; (HUIBTPOBAHHE OCaXapeHHOH OHOMAcChl, BKJIIOYAOLIEH
cnupT, (UIBTPOBAHME OCAXapeHHOW OHOMACCHI, BKJIOYAOLIEH ATaHON, (UIBTPOBAHME
OCaxapeHHOH OuoMacchl, BKJIIOYaroInel OyTaHoi, (UIBTPOBAHHE OCAXapeHHOH OuoMacchl,
BKJTIOYAIOIEN OpPraHUYeCKY KHUCIOTY, (PMIBTPOBAHHE OCAXapeHHON OHMOMACChI, BKITOYAIOIIEH
MAaCJISIHYI0 KHUCIOTY, (UIBTPOBaHHE OCaxapeHHOH OMOMAacChl, MO CYLIECTBY HE comepsKariei
OnMH uIM Oojiee pPACTBOPUMBIX CaxapoB, M3 KOTOPbIX COCTOMT OuoOMacca, NpPUMEHEHHE
KOMITO3MLIMU OHMOMAcCChl, BKJIOYAIOIIEH DNIOKO3y, W (DUIBTPOBAHUE OCaXapeHHOH OuoMacchl,
KOIZla OHAa MO CYLIECTBY HE CONEPIKUT IDIOKO3bl, MPUMEHEHHE KOMIIO3ULUK OHOMAcCCHI,
BKJIIOYAIOIIEH KCHII03y, U (DUIBTPOBAHHE OCAXaPEHHOW OMOMACChI, KOT[a OHA MO CYLIECTBY HE
CONEPKUT KCHJIO3bIL, MPUMEHEHHEe OMOMAcChl, KOTOpas ObLia MONBEPTHYTAa OCAXAPHBAHHIO C
MIOMOLIIBIO OJTHOTO HJIM OOJiee 0CaxapuBAOIIEro areHTa; NpuMeHeHHe OMOoMacchl, KoTopasi Oblia

NMOABEPIrHyTa OCaXapUBAHUIO C MOMOIMIBIO OCAXAPUBAOIICIO ar€¢HTa, BKIFOYAKOIICTO (I)epMeHTbI;
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NpUMeHeHne OuomMacchl, KOTopas ObUla TIOABEPTHYTAa OCAaXapUBAaHUIO C  IOMOIIBIO
0CaxXapUBAIOIIEr0 areHTa, BKJIIOYAIOIIEro KHUCJIOTHI, NMPUMEHEHHe OMoMacchl, KoTopas Oblia
NOABEPTHYTA OCAXapUBAHUIO C MOMOIIBI0 OCAXAPUBAIOLIETO areHTa, BKJIIOYAOIIEr0 OCHOBAaHMUS,
NpUMeHeHHe Ouomacchl, KoTopass Oblla TOABEPTHYTa OCAXapUBAHUIO C  IIOMOIIBIO
0CaxapyBAIOIIErO areHTa, BKJIIOYAIOIIEr0 OKHCIUTENH, NPUMEHEHHE OCaxapHBarOILEro areHra,
BKJIFOYAIOLETO CEPHYK KHUCJIOTY, NPUMEHEHHE OCaXapUBAIOILEro AareHTa, BKIIIOYAKOIIEro
paznararomuil KjaeT4aTky (epMeHT;, MpUMEHEHHe OMOMAcChl, KOTOpas Mepeln OCaxaphUBaHUEM
Obuta oOpaOoTaHa mJisi YMEHBLICHUS €€ CONPOTHUBISIEMOCTH OOpabOTKe, yMEeHbIIEHUEe
COTMPOTHUBIISIEMOCTH OMOMacchl 00paboTke myTeM OOpabOTKH ee Tmepeln OCaxapuBaHUEM C
TIOMOIITBIO  3JIEKTPOHHO-JIY4E€BOTO OOJy4YeHUs; MPUMEHEHHe (UIBTPOBAIBHOTO YCTPOMNCTBA,
Cozlep KaIero Bpamarmuiics bapadan, yepes padouyro QUIBTPYIOIIYIO MOBEPXHOCTh KOTOPOTO
MOKET TMPOXOAMUTH JKUJKAs (Ppakuusi ocaxapeHHOro Marepuajia, MpHU 3TOM TBepAas (paxius
OCaXxapeHHOro MarepHuajia OCTaeTCs Ha yKa3aHHOH paboueill MOBEpXHOCTH, MPHMEHEHHE
($UIBbTPOBANBHOTO  YCTPOMCTBA, COAeplkallero  Bpamaromuiicss Oapaban ¢ paboueit
(GuIbTpyIOIE MOBEPXHOCTBIO, MPH 3TOM pabdouast (QUIBTPYIOLIAast MOBEPXHOCTb CONEPIKUT
BCTIIOMOTaTEeNIbHBIA  (DUIIBTPYIOIIMHA ~ MaTepual,  BBICTYNAKOLIMKA  CHAPYXH  YKa3aHHOM
MOBEPXHOCTH, NPUMEHEHHE BCIIOMOTATENbHOTO  (UIBTPYIOIIEro MaTepuasia, KOTOPBIH
MOKPBIBAET 110 CYINECTBY BCIO paldO4yl0 (UIBTPYIOIIYIO MOBEPXHOCTh YCTPOWCTBA C
OapaOaHHBIM BpalAOIIUMCS (QUIBTPOM; NPUMEHEHHE BCIOMOTATEIbHOIO (UIBTPYIOLIETO
Marepuaja, BKJIOYAIOLIErO JUATOMOBYK 3€MIIKO; [PUMEHEHHe Lenura Ha pabodei
¢GunETpyOmed MOBEpXHOCTH, NMPUMEHEHHE IUaTOMOBOW 3eMiM Ha pabodel (uibTpyromei
NIOBEPXHOCTH, NpPHUMEHEHHe NeM3bl Ha pabodeil (QuIbTpyIOLIeld NOBEPXHOCTH, NPUMEHEHHE
nepiuta Ha paboueil (QuUIBTpyrOIIEl MOBEPXHOCTH, NPUMEHEHHE DIMHO3eMa Ha pabodei
(uIbTpyIOLIeH TOBEPXHOCTH, MPUMEHEHHUE LIEOJIUTOB Ha paboueil (GUIbTpyroLIeil TOBEPXHOCTH,
NpUMEHEeHHEe Mecka Ha pabouell QUIBTPYIOLIEH MOBEPXHOCTH, MPUMEHEHHE LEJUTIOJIO3HOTO
Mmarepuana Ha pabouell QuubTpyromell NOBEPXHOCTH; NPUMEHEHHE JIMTHOLEIUTIOJIO3HOTO
marepuasiia Ha pabdoueld (QUIBTPYIOIEH TMOBEPXHOCTH, BCIIOMOTATENbHBIN (QUIBTPYOIIUIA
Marepuaj, BBICTYMAOIUN Ha paccTtosHue oT npumepHo 0,5 mm po npumepHo 250 MM oT
paboueli  QunmbTpyromeld TMOBEPXHOCTH, BCIOMOTATeNbHBIM  (UIBTPYIOLINN  Marepual,
BBICTYIIAIOIIMHA Ha paccTosHue OT mpuMmepHo 1| mm go mpumepHo 100 mm ot paboueit
(bunbTpyIOLIe TOBEPXHOCTH, BCIIOMOTATEIbHBIN (DUIBTPYIOIIUI Marepual, BBICTYMAOLMINN Ha
paccTosiHEE OT npuMepHO 1 MM o mpumepHo 50 MM ot paboueil GUIBTpYIOIIEH MOBEPXHOCTH,
BCTIOMOTaTeNIbHBIA (PUIBTPYIOIIUN MaTepHall, BbICTYIAIOUINNA Ha PaccTOsHUE OT mpumepHo 0,5
MM a0 npumepHo 250 MM or paboueil (UIBTpYyIOIEH MOBEPXHOCTH, BCIOMOTATENbHbINA

(GuIbTPyIOLUINI MaTepHall, BBICTYNAIOIUI Ha PACCTOSHUE OT NMPUMEPHO 2 MM 10 NMPUMEPHO 25
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MM OT paboueil (uIBTpyIOIIEeH NOBEPXHOCTH, (UIBTPOBAIBHOE YCTPOHCTBO, BKIIFOYAIOLIEE
Bpamaromuiics OapabaH ¢ BHYTpEHHEH 4YacTblo, TIPH 3TOM JaBlIEHHE BHYTPEHHEH YacTH
NOJ/IEP’KUBAIOT OoNiee HU3KMM, YeM JaBjeHue pabodell QUIbTpyrOIel MOBEPXHOCTH,
NpUMEHEHHEe (UIBTPOBAJIBHOIO YCTPOICTBA, BKJIIOUAIOINETrO Bpawiarouuiics OapabaH ¢
BHYTPEHHEH 4YacTbiO, NPU 3TOM IMepenaj AaBICHUS MEeXIy BHYTPEHHEH 4acThio U paboueit
¢GunETpyOLEel MOBEPXHOCTHIO MOAAEPKUBAIOT B AMAana3oHe oT mpumepHo 20 (mpumepro 508
MM PT. CT.) 1O IPUMEPHO 25 (mpumMepHO 635 MM PT. CT.) AIOWMOB PTYTHOTO CTOJIOA; MPUMEHEHUE
(pUIBTPOBABHOTO YCTPOICTBA, BKIIOYAIOIIETO BpaIlAKOLIMiics OapabaH ¢ BHYTPEHHEH 4acThiO,
NpU  O3TOM BHYTPEHHsI 4acThb COOOIIAaeTcss ¢ BaKyyMHbIM HAcOCOM, IpPHMEHEHHE
(pUITBTPOBAIBHOTO YCTPOICTBA, BKIIOYAIOINErO Bpallarouuiics 0apabaH ¢ BHYTPEHHEH YacThiO,
OpU  3TOM BHYTPEHHSS 4YacTb COOOIAeTcss C HWCTOYHUKOM BAaKyyMa, MPHMEHEHHE
(UIBTPOBANBHOIO  YCTPOWCTBA,  BKJIOYAKOINETO  (QUIBTPYIOIIYEO  TKaHb, TPHMEHEHUE
(UIBTPOBAIBHOTO YCTPOMCTBA, BKIFOYAIOMIETO IUIETEHYI0 (UIBTPYIOIIYIO TKaHb, MPUMEHEHHE
(UIBTPOBANBHOTO YCTPOMCTBA, BKIFOYAIOIIETO IUIETEHYIO (PMIIBTPYIOLIYIO TKaHb C Cap’KEBBIM
NepervieTeHneM, TpPHUMEHEHHe (IIIBTPOBAJIBHOIO YCTPOMNCTBA, BKIIIOYAOLIETO IUIETEHYIO
(GUIBTPYIOLIYI0 TKaHb C MUTKAJIEBbIM MEPEIJIETEHHEM, TPUMEHEHHe (QHUIBTPOBAIBHOTO
YCTPOWCTBA, BKJIIOYAIOINETO IUIETEHYIO (UIBTPYIOLIYIO TKAaHb C ATJACHBIM IEepEIUIETeHHEM,
NpUMeHEeHNe (PUIBTPOBAIBHOTO YCTPOHCTBA, BKIIOYAIOIIETO MJIETEHYIO (PUIBTPYIOIYIO TKaHb C
Y3€JKOBBIM MEpeIUIeTeHHeM; NpPUMEHEeHHEe (UIBTPOBAJIBHOIO YCTPOMCTBA, BKIIFOUAIOIIETO
IUVIETEHYI0O (QUIBTPYIOLIYI0 TKaHb C MEpelJIeTeHHeM THUIA «POTOXKKa», INPUMEHEHUEe
(UIETPOBANIBHOTO ~ YCTPOWCTBA,  BKJIOYAIOLIETO  IUIETEHYI0  (MIBTPYIOIYIO TKaHb €
neperieTeHneM THIa «OoKchopa»; mpuMeHeHne (QUIBTPOBAIBHOIO YCTPOWCTBA, BKIFOYAIOLIETO
(UIBTPYIOLIYIO TKaHb, TUATIA30H MOPUCTOCTH KOTOPOH coctasisier oT npuMepHo 1 1o 100 ky6.
dyr/mun/pyr” (or 18,3 mo 1830 m’/(M*xuac)); mpuMeHeHHe (DHUIBTPOBAIBHOIO YCTPOICTBA,
BKJTFOYAFOIIErO (PMIIBTPYIOIIYIO TKaHb, TUANIA30H MOPUCTOCTH KOTOPOH COCTABIISIET OT MPUMEPHO
1 g0 3 kyb. oyr/mus/byr’ (or npumepo 183 1m0 55 wm/(M°xuac)), IpHUMeHeHHe
(UIBTPOBAIBHOTO YCTPOWCTBA, BKIIFOUAIOINETO (PHIBTPYIOIIYIO TKaHb, JUAMA30H MOPUCTOCTH
KOTOpOii cocTaBmsier oT mpuMepHo 1 10 10 ky6. byr/mun/dyr” (ot mpumepro 18,3 mo 183
M /(M*x4ac)); TpUMeHeHHe (UIBTPOBAIBHOTO YCTPOIMCTBA, BKIIOYAIOMIEr0 (DHIBTPYIOMIYIO
TKAHb, MANA30H MOPHCTOCTH KOTOPOil cocTaBiseT or mpumepHo 10 1o 30 ky6. byr/mun/dyr”
(or mpumepso 183 g0 549 M’/(M°xuac)); NpUMeHeHHe (hHIBTPOBATBHOTO YCTPOICTBA,
BKJIFOYAOIIEro (PMIIBTPYIOIIYIO TKaHb, IUANA30H MOPUCTOCTH KOTOPOH COCTABISIET OT MPUMEPHO
15 mo 20 ky6. ¢yr/mus/byr’ (or mpumepso 275 gm0 366 M/(M’xuac)); IpUMEHEHHe
(UIBTPOBAIIBHOIO YCTPOWCTBA, BKJIFOUAIOINErO (DMIBTPYIOIIYIO TKaHb, TUAMA30H IOPUCTOCTH

KOTOpOii cocTaBsier oT mpumepHo 30 10 50 ky6. ¢yr/mus/dyr” (or mpumepHO 549 o 915
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M /(M°x4ac)); TpuMeHeHHe (GUIBTPOBATBHOTO YCTPOMCTBA, BKIIOYAIOLIErO (DHIBTPYIOLIYEO
TKaHb, HANa30H MOPHCTOCTH KOTOPOIl COCTABNAET OT mpuMepHO 50 10 70 kyb. byT/Mus/dyr”
(or mpumepro 915 mo 1281 wm'/(M*xuac)), mpuMeHeHHe (HUIETPOBANLHOIO YCTPOICTBA,
coeprKalero Bpamarouuiicss 0apadan ¢ pabodeit GubTpyroIel MOBEPXHOCTBIO U HOXKOM IS
HETIPEPbIBHOTO yaJIeHHsI TBEPAOH (pakiiy, OCaKACHHOH Ha pabouel moBepxHOCTH OapabaHa,
npu BpauieHun OapabaHa OTHOCHTENIPHO HOXKA, MPUMEHEHHe (IIBTPOBAJIBHOIO YCTPOHCTBA,
coeprkalero Bpamarouiics 6apadan ¢ pabodeit GUIbTPyrOIIEl MOBEPXHOCTBIO U HOKOM IJIsI
HETIPEPBIBHOTO ylaJeHHUsl TBepAOH (ppakuuu, ocakIeHHOH Ha padodeil moBepxHOCTH OapabaHa,
npu BpaleHnn OapabaHa OTHOCHTENBHO HOKA, MPU 3TOM HOXK MEePEMEINAeTCsl B HAMpPaBJIEHUH,
NEePIeHIUKYIIPHOM pabodell moBepxHOCTH OapabaHa CO CKOPOCTBIO, OTPETyJIHPOBAHHOW IS
HEMpPEePbIBHOTO yaajeHus: Mek(daszHol 001acTu, comepKaei Teepayro Gpakiun ocaxapeHHOTO
marepuaja W BCIOMOTaTebHbIH (QUIBTPYIOLUIMA MaTepual, MpUMEHEHHe BHOPUPYIOLIEro
rpoxota Uil yAaleHWs TBepAod (pakumum u3 ocaxapeHHOH OumomMacchl OO W/WIKM TOCHe
HAHECEHHUs OCaxXapeHHOI OMOMACChl Ha HAPY>KHYIO YacThb (PHIIBTPOBAIBHOTO YCTPOMCTBRA.

Bce nyOnukaryu, 3asiBKM HAa TMATEHT, MATEHTbl W JPyrde CChUIKH, YIOMSIHYTbIE B
HACTOSIIEM JOKYMEHTE WM MpUJIaraeMbie K HEMY, B MOJIHOM O0beMe BKJIFOYEHBI TIOCPEICTBOM

CCBUIKH, JIJIsl BKJIFOUEHHS BCErO MaTepHaa, KOTOPbIA OHU COAEpPIKaT.

OIIUCAHUE YEPTEXEN

@ur. 1 npencrasnser coOOl OYeHb CXEeMAaTHUECKOe M300paKeHne CUCTeMbI (PUIIbTPALIUN
C MPUMEHEHHEM BpallaroInerocsi Bakyymuoro dapadana (RVDF).

®dur. 1A npencraBisieT coOoi yBeNMuYeHHOE H300pa’keHHUE OOHOrO y4acTKa CUCTEMBbI
RVDF, nokasannoii Ha ¢ur. 1, Ha KOTOpOM TBepaAyIO (PpakLuo cockadbnuBaroT ¢ bapabana.

Ha ¢ur. 2 nokazanbl HEKOTOpPbIE PUIBTPYIOIIHE TKAHH.

@ur. 3A, 3B u 3C npexacraBistor coOoi OJIOK-CXEMBI, WUTOCTPUPYIOIIUE MTPUMEPHI
NpoLEecCOB QUIbTPALMU H KOHLIEHTPHPOBAHHUS.

Ha ¢ur. 4A nmnoka3aHO mNepCHEeKTHBHOE H300pakeHHe B Pa300paHHOM BHIE
Bpalaromerocs: ycrponcrsa mis ¢unbtparmu non nasieHueMm. Ha ¢ur 4B, 4C, 4D u 4E
NOKa3aHbl OOKOBBbIE CXEMAaTHUYECKHe H300paKeHUs, WIUTIOCTPUPYIOIKE Ccrocod obpadoTku
MaTepHaioB C MPUMEHEHHUEM YKa3aHHOTO YCTPOICTBA i (PUIIbTPALIUH.

Ha ¢ur. SA nokazaHo cxemaTrudyeckoe M300pakeHus JieHTouHOro (rbTpa cooky. Ha
¢ur. 5B, 5C, 5D u SE noxkazanbl nmoapoOHbIE N300paskeHHUs] PA3JIMYHBIX 30H YCTPOMCTBA IS

¢bunbTpanuu.



10

15

20

25

30

35

10

HOAPOBHOE OITNCAHUE H30OBPETEHUA

Hcnonb3yss cnocoObl, ONMuCaHHbIE B HACTOSIIEM AOKYMEHTe, Omomaccy (Harpumep,
pacTuTenpHyr0 Ouomaccy, OMOMAaccy >KHBOTHBIX, Oymary M OHOMAaccy OBITOBBIX OTXOJIOB)
MOXXKHO 00paloTaTh € MOJyYeHHEM IOJIE3HBIX MPOMEKYTOYHBIX COEAWHEHUH U TNPOAYKTOB,
TaKUX KaK OPTaHHYECKHE KUCJIOTBI, COJIM OPTaHMYECKHX KUCJOT, aHTUAPHIBI, IPOCThIE 3(QUPHI
OPTaHUYECKUX KUCJIOT M TOIUIMBO, HATIPUMEP, TOILIMBO ISl IBUraTeIel BHYTPEHHETO CrOpaHHsI
WJIH CBIPbE JJISl TOTUTUBHBIX 3JIEMEHTOB.

MHorue u3 crnocoO0B, OMHCAHHBIX B HACTOSIIEM JOKYMEHTE, BKIIFOUAIOT OCAXapUBAHHE
Ouomacchl Uil TOJNYyYEHUs] CaxapoB, M B HEKOTOPBIX Ciydasx (epmeHTanuio (Wiu Ipyrue
croco0b! 6O000PA0OTKH MITH XUMHUECKOTO MPEBPAILEHHS) MTOJyYEHHBIX CaXapoB C MOJyYeHHEM
APYTUX TPONYKTOB W/MIIM TPOMEXKYTOYHBIX coenuHeHni. Ilocne ocaxapuBaHus WHIH
dbepmernTaumu (MU Ipyrod oOpaOOTKH) YacTO JKEJATeNbHO YOAUTh TBEPAYIO (HPAKIUIO
MOCPEACTBOM Tporiecca (GUIBTPALIMM M B HEKOTOPBIX CIy4YasX CKOHLEHTPUPOBATH KUK
¢unbTpar. Hacrosimee n3o0peTeHrne OTHOCUTCS K METOZIaM OCYIIECTBJICHUS TAKOH (PHIIbTPALIUH,
KaKk MpaBwio, 0e3 3aKyNmopkH Aake B Ciydae T'yCTbIX (WM BBICOKOKOHLEHTPHUPOBAHHBIX)
CYCIEH3UH.

Ha ¢ur. 1 nokasan npumep cucrems! 10 GunbTpanny ¢ NPUMEHEHHEM BPAILAOLIETOCs
BakyymHoro Oapadana (RVDF). Cucrtema RVDF 10 Bkirouaer Oapaban 12, HWKHSAS 4acThb
KOTOpOro pacronokeHa B Oake 13. BHyTpeHHsisi yacTh OapabaHa HaXOAMUTCS MO BaKyyMOM,
HarpuMep, 3a CYeT COOOLICHHUs C BAKYYMHBIM HaCOCOM 34. JIJisl yMEHBIIEHUS KOJIMYeCTBA BJIary,
3acacblBa€MON B BaKyyMHBIH HAacoC, MOXKHO YCTaHOBHUTb BJIArOyJIOBUTENb WM BOJHO-
BO3AyIIHBIA cenmaparop 32. CoOriacHO HEKOTOPHIM BapHaHTAM pealu3alyy  HU300peTeHUs
OapabaH CONEP)KUT KaHAJbI, KOTOPbIE MPOXOAST OT MOBEPXHOCTH OapabaHa K LIEHTPAJbHOU
NOJION OCH (HE MOKa3aHo), MPH 3TOM Hapy’KHAasl TOBEPXHOCTh OapabaHa MOKpbITa GUIBTPYIOLICH
TKaHBIO (TaKke He MokazaHo). DuibTpyrolnas TKaHb MPU KCIUTyaTanuu OapabaHa oOpasyer
HApY’KHYIO TOBEPXHOCTh Oapabana 12. HekoToprie mogpoOHOCTH B OTHOLIEHUU (PHIBTPYOLIEH
TKaHU OyAyT ONMHCaHBI HUXKE CO CCBUIKOH Ha (ur. 2 mocne Oonee monpoOHOro paccMOTPEHUs
¢ur.1.

bnaromaps mnopucroctd (QUIBTPYIOIIEH TKAaHM H HIDKENEXKAIINX KaHAJIOB HA
noBepxHOCTH OapabaHa, BakyyM, JAEHCTBYIOIIMI Ha BHYTpeHHeW dactum OapalaHa,
pacmpocTpaHsieTcss Ha MaTepuajl Ha moBepxHOCcTH (uubTpyromed TkaHu. bak 13 umeer
BIYCKHOE OTBepcTHe 14, uepe3 KOTOPO€ MOXKHO 3arpy3HTh BCIIOMOTATEIbHBIN (PUIBTPYIOLIHHA
Marepuaj, CYCIEH3MI0 WM ocaxapeHHbIi Marepuai. COriacHO HEKOTOPBIM BapHaHTaM

pea3annmn I/I306peTeHI/I$[ MOKHO HCIIOJIb30BATH OTACJbHBIC BIIYCKHBIC OTBEPCTUSA IJIA
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BCIIOMOTATENbHOrO (PHUIBTPYIOLIEro MaTepuara M ocaxapeHHoro marepuana. CyCreH3Hro
BCIIOMOTaTEIbHOrO (QUIBTPYIOIIErO MaTepuaia MiIH OCaXapeHHbIH MaTepuaj MOXHO IMOJaBaTh
U3 KOHTeWHepa A CYCIIeH3HMH M KOHTeHHepa uid OcaxapeHHOro marepuana (He MOKa3aHo).
KoHreliHepbl MOTryT mpeacTaBisATh COOOH, Hampumep, OapabaH, Oak, ¢epmeHTep WU
ocaxapuBarteyb, Hampumep, od0bem koroporo cocrasisier oT 100 mo 150000 ramioHOB (OT
npumepro 379 n no mpumepno 567811 ), mampumep, or 10000 mo 75000 rammonoB (oT
npumepHo 37854 n pgo mpumepno 283905 ) (ommcaHo Huxke). KoureitHep s
BCTIOMOTATEIbHOrO (DHIIBTPYIOIIEro MaTepualia MOXKET COAEp)KaTbh CMECUTeIb, TaKOW Kak
Melayika, 00OpyIOBaHHAS EPEMELTHBAIOIINUM MPONEITIEPOM, OOJIErYaroIuil CyCIIeHAUPOBAHUE
BCIIOMOTATEJIbHOTO (PUIIBTPYIOIEro Martepuaja B kuakoil ¢ase (Bome). KouteitHep s
ocaxapeHHOro mMarepuana u 6ak 13 Takke MOTyT comep:karb cmecurenb. bak 13 3arpykaror ¢
MOMOIIBIO HAacoca (HampuMep, MOPLUIHEBOIO HACOCA MPSIMOTO BBITECHEHUS) WM TIO/ ACHCTBUEM
CUJIbI TsDKECTU. bak Takke BKJIIOYAET MEpesIuBHOE OTBepcTue 16, 4yepe3 KOTopoe Marepual
MOXET BbIATH 13 Oaka B Cllydae MepernoNHeHHUs.

ITpu nmpumeHeHnn U1 PUIBTPOBAHUS MaTepHraia OMOMACChl, TAKOTO KaK OCaxapeHHBIH
marepuaj, OapabaH NPEANOYTHUTENIPHO CHavaja TOKPBIBAOT cjioeM 17 BCIIOMOraTeiabHOro
¢unbTpyromero  Mmarepuana. bapabaH = MOKpBIBAIOT  NyTeM  BBENEHUS  CYCIIEH3UHU
BCIIOMOTaTeIbHOr0 (GUIBTPYIOIIEero MaTepuana B 0ak 13 u BpaimaTenbHOro qBuxkeHus bapabaHa
12 mpu NOCTOSHHOM CKOPOCTH 4€pe3 YKa3aHHYI CYCIIEH3UIO, IIPU 5TOM BHYTPEHHIOK 4acTb
OapabaHa MOMEINAIOT MO/ BaKyyM, COCTABJSIFOINMMN, Harpumep, ot 10 o 15 aroiimoB pt. cT. (OT
npuMepHo 254 no npumepso 381 mm pt. cr.) Boga nmpocaunBaercs yepes GuiIbTPYOLIYIO TKaHb,
a BCIIOMOTATeJbHBIN (UIBTPYIOIIUNA MaTephal OCaKIAeTCs Ha YKa3aHHOW TKAaHU B BUAE
oxHOpoaHoro ciosi. [ist mpoBeneHust TpeOyeMoro mporecca TONIIMHA CJIOSI BCIOMOTaTeIbHOTO
(GuIbTpyIOIero Marepualia MOXeT ObIThb H3MEHEHa | ONTHMU3MpPOBaHA (Hampumep, B
3aBUCUMOCTH OT KOHIIEHTpalUMM U COCTaBa OCAXapeHHOro MaTepuana, IOJJIeKAIIero
obOpabotke). Hampumep, MOXHO WCHOJIB30BaTh CJIOH 17 CYCNEH3WH BCIOMOTATEIbHOTO
¢dunpTpyromero Matepuaia ¢ TommuHon ot npuMmepHo 0,1 no 30 mroiimoB (ot mpumepno 0,254
cM 1o 76,2 cm) (Hanpumep, ot 0,5 mo 20 aroiimoB (ot 1,27 ¢Mm o 50,8), ot 1 no 20 mgroiimMoB (ot
2,54 cm no 50,8 cm), ot 5 mo 20 mrotimoB (ot 12,7 cm go 50,8 cm), ot 0,5 mo 10 (ot 1,27 cMm 1o
25,4 cm), ot 0,5 no 5 (ot 1,27 em no 12,7 cm), ot 1 no 5 (ot 2,54 cm o 12,7 cm) wnu ot 1 1o 3
mroiiMoB (ot 2,54 cm 1o 7,62 cm)).

BcriomorarenpHblli  QUIBTPYIOLIMI MaTepuai YBEJIHMYMBAET IUIOMIAAb IMOBEPXHOCTH
OapabaHa, NpPENOCTABIAEMYI0 MaTepualy, IOABEPraeMoMy (HUIBTPOBAHUIO, W YJIy4LIAeT
cnocobHoCcTh K (prbTpoBanuio U emMkoctb RVDF, uro, B 00meM, mo3BosisieT OThUIBTPOBATH

Oonpuie Marepuana uw/wnu Oonee Menkue YacTHLbl. BcrnomorarenbHble (QUIBTPYIOLINE
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Marepuajgbl MOTYT BKJIIOYATh AMATOMOBYIO 3€MIIIO, TAKyK Kak LEJUT, CTEKJIO, Takoe Kak
KBapIEBOE CTEKJIO, TAaKOE KaK BYJIKAHUYECKOE aMOppHOE CTEeKJIO, TaKOoe KakK IEepJIuT,
LIEJUTIOJIO3HBIN MITM JIMTHOLIEJUTIOJIO3HBIM MaTepual, KpeMHe3eM, TJIMHO3EM, LIEOJIHUT, MECOK WU
CMeCH JIFOOBIX U3 NMEPEUNCIEHHBIX BCIIOMOTaTeNbHbIX (PUIBTPYIOLINX MaTEPHAJIOB.

ITocne HaneceHust Ha Oapab0aH TOKPBITHS W3 BCHOMOTATENBHOTO (DUIBTPYIOIIEro
marepuana, B Oak 13 noGaBisiroT ocaxapeHHbIl Marepuan 15. DTo MOXHO chenatbh HyTeMm
CHayajia 3aMeHbl BCIIOMOTATENIbHOTO (DUIIBTPYIOLIEr0 MaTepuaia Ha BOAY C TMOCIEAYIOLINM
no0aBlIeHNEM OCaXapeHHOro MaTepuaia, WIH MHPOCTO MyTeM A0OaBJIEHHsI OCaXapeHHOTO
Marepuaja M TEePEeMELIMBAHHMS €ro ¢ CyCIEeH3MeH BCIOMOTaTeNbHOrO (UIBTPYIOLIETO
Marepuaga, KOTOPYK) MENJICHHO pa30aBIIIOT M 3aMEHSIOT MO Mepe NPOCAYMBAHUS KHIKOH
bpakuun depe3 OapabanHbid (uibTp. COrNACHO aNBTEPHATUBHOMY BapUAHTY peau3aliu
N300peTeHNsI MOKHO HETIPEPhIBHO TOOABISITH BCIIOMOTATEIbHBIN (PHIIBTPYIOIIUN MaTepHal, pu
5TOM B OCAaxapeHHOM MaTepuaje NOAACPKUBAIOT HU3KYK KOHLEHTPALMIO YKa3aHHOTO
¢$unbTpyIOIero MaTepraa, YTo MOKET YBEIHUUTh 3)PEeKTHBHOCTD (PUIBTPALIH, HO YTO TaKXKe
OOBIYHO MOBBIIIAET €€ CTOUMOCTb.

IIpn QunbTpoBaHMM OCaxXapeHHOrO0 MaTepHaja MPHJIOKEHHbIH BaKyyM OOBIMHO
BO3pacraer, Hampumep, a0 ot 20 mo 30 mroiiMoB pryTHOro crosnba (ot mpumepHo 508 no
npumepHo 762 MM pT. cT.) (Hampumep, oT npumepHo 20 1o 25 nroiimoB (ot mpumepHo 508 1o
IpUMEPHO 635 MM PT. CT.) WiH OT npuMepHo 25 o 30 aroitmoB (oT mpuMepHO 635 10 MpUMepHO
762 MM pT. cT.)). [IpeanodTuTenbHO He MO3BOJIATH MOBEPXHOCTH OapabaHa ¢ BCIIOMOTaTENbHBIM
(GUIBTPYIOIIMM MaTepHAIOM M OCaXapeHHbIM MATEPUAJIOM IMOJHOCTBIO BBICOXHYTb, IOCKOJBKY
3TO MOXET IpPUBECTH K (POPMHUPOBAHHMIO KAHAJIOB 4YEPe3 BCIIOMOTATENbHBIH (DUIbTPYIOIIUIT
MaTrepuaj, 4YTO MOXeT MOHM3UTh J(dexTuBHOCTh (unbrpa. [lpu npuMeHeHun s
(buIbTpOBaHMS OCaxapeHHOro Marepuaia, OapadaH 12 HempepbIBHO BpPAIIAETCs B HANPABICHUU
cTpenku A, cHumasi cyioii 18 ocaxapenHoro marepuana ¢ Oaka 13. bapaban QunbTpa Moxer
NPOXOOUTh TOJ ONHOW Wi Oosiee pasOpBI3rUBAIOIIMX HACAAOK WM CTepykHeH 20, KOTopbie
PaCTBUISIFOT TPOMBIBOYHYIO JKHAKOCTh (Hampumep, Boxy) 22 Ha cioii 18. IIpombiBOuHas
KHUJKOCTb 00JIEr4aeT SKCTPAKIMIO PACTBOPUMOTO MaTepHaja u3 TBEpAOH PppaKkuuu.

Bakyym, reHepupyemblii BaKyyMHBIM HacoCOM 34, BBITAIKUBAET JKUIKOCTb U3
YKa3aHHOT'O CJIOSI M BTATHBAET BHYTPb Oapabana 12 uepes mopel punbTpyrouiei Tkanu. COOpHUK
¢unbTpara 30 cBs3aH MOCPEACTBOM TPYOBI ¢ repMETHYHBIM OaKOM 26, B KOTOPBIH MOCTYHAIOT
¢unbTpaThl (MPOMBIBHAS BOZIA U JKUAKOCTh U pa30OaBieHHas TBepAast Gpakiys U3 0CaXapeHHOTO
marepuana). Hacoc mns ¢unbrpara 31 mnpemHasHaueH Ui NepeMeIlneHus (UIbTPATOB U3

cUCTeMbl B COOpPHBIN pe3epByap WM APYTyI0 NPUEMHYIO IJIOMAnKy (He mokasaHo). CoriacHo
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aNbTEPHATUBHOMY BapHAHTy peajn3alluy U300peTeHns cOOpHHMK (MIbTpaTa HEMOCPEICTBEHHO
cBsi3aH ¢ HacocoM 31 u repmeTHYHbIH Oak 26 HE UCTIONB3YIOT.

Bakyymuplii Hacoc 34 MOXKHO 3aMEHHUThb aJbT€PHATUBHBIMH HMCTOYHUKAMH BaKyyMa.
Hanpumep, MOXXHO HCHONB30BaTh MHXKEKTOP (HampuMep, MapOBON HHXKEKTOpP, 3KEKTOPHBIN
CTPYHHBIN HAacoC).

Mexny cnosmu 17 u 18 umeerca mexdasHast obnacte 40, mokasanHas Ha ¢ur. 1A.
Mexdasznas 0o0macTb COAEPKUT KaK OCAaXapeHHbI MaTephal, TaKk M BCIOMOTaTENbHBIN
bunapTpyromuii  Marepuan. MexdasHas 007acTh MOKET HMMETb TPAJIMEHT KOHIIEHTPALIHHA
Marepuaja, HalpuMep, HANpaBICHHBbI MEPHeHANKYISIPHO K TIOBEpPXHOCTH OapabaHa,
NMEePeXOsIIuil  OT MO CYIIeCTBY TBEpAOH (pakUuu OCaxXapeHHOro Marepualia K
BCTIOMOTaTeabHOMY (GuibTpyromeMy marepuany. Hoxx 28 ynassier ciaoii TBepAoro BeIecTsa C
noBepxHoCTH Oapabana, W Tpu uAealbHOUW padoTe, yHaNseT OCaxapeHHbIH MaTepuanl
meskdasuyro obnacte. Eciu MexdasHyro o0nacTe He yHajsiioT, yKazaHHast MexdasHasi 001acTb
pacTeT M MOXKET MpPEeMsTCTBOBATh IMOTOKY TEKydux cpen depe3 Oapaban ¢uiptpa. Takoe
NPEISITCTBUE MOKET BBI3BATh BCIIEHHBAHWE BCJIEIACTBHE IEpenana NaBJeHUs BHYTpH OapabaHa
WIA Jake TMOJIHOe mpekpamienue ¢umbTpaunu. Takum obpasom, ecnu MexdasHas o0acTh H
CJIOM BCIIOMOTaTEJIbHOTO (PUIIBTPYIOLIErO MaTepHaja He YAAJSIIOTCS, KOJIMYECTBO MaTepHala,
KOTOPO€ MOYXHO OT(QHIBTPOBATh, YMEHBLIAETCS, U BCIIOMOTaTEIbHbIN (PUIBTPYIOIIUN MaTepual
pacxonyercs BIyCTYIO.

Hox 28 wMemneHHO mnepemerniaercsi MO HampaBleHHIO K 0OapabaHy CO CKOpPOCTBIO,
TIO3BOJISTFOIIEI OCYIIECTBIISATh HEMPEPBIBHOE yIANIEHHE OCAXapeHHOro MaTepuaia U Mex(pa3zHON
obnactu. CKOpOCTh OBIDKEHUST HOXKA MOJKHO PEryJMPOBaTh BPYUHYIO MIIM ABTOMATHYECKH, MPU
5TOM yKa3aHHas CKOPOCTb MOXKET ObITh OCHOBAaHA, HANpPUMEp, HA BaKyyMe, U3MEPEHHOM BO
BHYTpEHHel yactu OapabaHa, UM ONTHYECKOM JETEKTOpEe, HaNpaBiIeHHOM Ha ciiou 17, 18 w/mun
40. Hampumep, npu HCIONB30BAHUU H3MEPEHUS BaKyyMmMa MAJid PEryJupOBaHUs CKOPOCTH
IBUKEHHSI HOXKa, MOKHO TOJIEPKUBATh ONTUMAJIbHBINA BakyyM oT 20 1o 25 aroiimMoB pt. ¢T. (OT
npumepHo 508 MM pT. CT. 10 635 MPUMEPHO MM PT. CT.) MyTEM YBEJIUYEHUs] CKOPOCTH HOXKA,
KOTJa BeJIMUMHA BaKyyMa IMOAHUMAETCS BbIIIE 25 AIOMMOB PT. CT. (puMepHO 635 MM PT. CT.), U
yMEHbILIEHUsI CKOPOCTH HOXa, KOTAa BeJMYMHAa Bakyyma mnajgaer Huxke 20 Ar0HMOB PTYTHOIO
cronba (mpumepHo 508 MM pt. ¢T.). PacTBOp OcaxapeHHOro mMarepualia, KOTOPbIH MOIBEPTAIOT
(GUIBTPOBAHMIO, MOXKET COAEPKaTh OT mpuMepHo 1 1o 90% macc. cycrneHAnpPOBaHHON TBEPAOM
¢pakuun (Hampumep, ot mpumepHo 1 mo 80% macc., or mpumepno 1 mo 70% wmacc., oT
npuMepHo 1 1o 60% wmacc., ot mpumepHo 1 1o 50% macc., ot npumepHo 1 go 40% wmacc., ot
npumepHo 1 no 30% macc., ot mpumepHo 1 1o 20% macc., ot npumepHo 5 1o 80% wmacc., oT

npuMepHo 5 1o 60% wmacc., ot nmpumepHo 5 10 40% macc., ot npumepHo 5 g0 20% macc., oT
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npumepHo 10 1o 80% macc., ot npumepHo 10 no 60% macc., ot npumepso 10 go 40% macc., ot
npumepHo 10 1o 20% macc., ot npumepHo 15 no 80% macc., ot npumepso 15 go 60% macc., ot
npumMepHo 15 1o 40% macc., ot npumepHo 15 no 20% macc., ot npumepso 20 go 80% macc., oT
npumepHo 20 1o 60% macc., ot npumepHo 20 no 40% macc., ot npumepHo 5 1o 20% macc., oT
npumepHo 30 1o 80% macc., ot npumepHo 30 no 60% macc., ot mpumepHo 30 no 40% macc., oT
npumepHo 40 o 80% macc., ot mpumepHo 40 u 60% macc.).

IIpu nepememenuu cios 18 B HanpaBjeHUH, YKA3aHHOM CTPEJIKOM A, YKa3aHHBIN CJIOU
CTaHOBHUTCSI Bce Oosee u Oojiee CyXUM BCJIENCTBHE TOTO, YTO BAaKyyM BBITSITUBAET W3 HETO
JKHIKOCTh M HampasjisieT ee B Oapaban. K Tomy BpemeHH, KOraa yKa3aHHBIH CJIOH JOCTUTAeT
HOa 28, OH CPaBHUTENBHO CYXOMW, HAIPUMEP, COAEPKUT BJIAry B KOJIUYECTBE MEHEE NMPUMEPHO
50% (menee 40%, menee 35%, menee 30%, menee 25% unu naxe menee 20%), Hanpumep ot 20
10 50%, ot 20 no 40%, wiu ot 30 mo 50%.

Beibop ¢QuupTpyromeii TKaHM 3aBUCHUT OT TMPHUMEHEHHs, HampuMmep, CTEleHU
ocaxapuBaHMS M MIEPBOHAYAIBHOIO pa3Mepa 4acTull OnoMacchl. GUIBTPYIOIIAsi TKAHb SBISETCS
NOPHUCTON (HarmpuMep, MPOHUIIAEMOH), YTO TO3BOJISIET BHITATHBATH KUAKOCTh U3 MaTepHaja Ha
ee TOBEPXHOCTH BO BHYTPEHHIOK YacTh OapabaHa mon neiictBuem Bakyyma. Hampuwmep,
¢unbTpyromas TKaHb MOXeT ObIThb B (DOpME MPOBOJOYHOTO CUTA, CETH, IUIETEHONW TKAHU WIIH
T.I, W MOXeT OBITh BBINOJHEHA W3 METaUla, CHUHTETHYECKOrO BOJIOKHA (Hampumep,
NOJIMIIPOIIMJIEHA, TOJIUACTEPA, MOJMAMUAA, NMOJUBHHHWIOBOTO CIHPTA), MPHPOJHOTO BOJIOKHA
(HampuMep, XJIONKA) WM KOMOMHALMI NMEPEeYHCICHHBIX W/WIN APYTHX MarepuanoB. MOXHO
HCTIONB30BATh TKAHH C AHANA30HAMH MOPHCTOCTH OT mpuMepHo 1 10 100 ky6. yt/mMun/dyr” (ot
18,3 mo 1830 m’/(m’xuac)) (mampumep, ot mpumepso 1 10 3 (or mpumepro 183 mo 55
M /(M*xuac)), ot npumepHo 1 10 10 (ot mpumepro 18,3 o 183 m*/(M*xuac)), ot mpumepHo 10
110 30 (ot npumepHo 183 10 549 M/(M*xuac)), ot mpuMepHo 15 10 20 (oT mpumepHO 275 10 366
v /(M*xuac)), mpumepso 30 mo 50, or mpumepHo 30 o 40 (oT mpumepHO 549 mo 732
M /(M*xuac)), or mpumepso 50 mo 70 (ot mpumepro 915 mo 1281 m’/(M*xuac)). Bemnumua
noprcTocTH, Ky6. byT/Mun/QyT’, 115 TKAHH ONMPENENIETCS IOTOKOM IIPOXOISIIErO Yepe3 TKaHb
BO3/lyXa, W TPEACTaBIsieT COOOW KOMMUYECTBO KyOWdecknx ()yTOB BO3AyXa, MPOXOASALINX B
MHUHYTY 4Yepe3 OAMH KBaApaTHBI QyT cpenbl mpu morepe aasieHus 0,5 A0MOB (IpUMEpHO
0,935 mm) (BomstHOTO CTON0A). PUIBTPYIOLIAs TKAHb MOXKET OBITh MJIETEHON, HAPUMeEp, UMETh
cap:KeBO€ MEpEeIUIeTeHUe, MUTKAJIEBOE IEpeIIeTeHUe, aTJacHOe MepeIuIeTeHHe, Y3€JIKOBOe
NepervieTeHne, MeperieTeHue TUMA «POTOXKKa», TIepervieTeHue Tuma «okcopm» ©u  ux
koMOuHanuu. Taxke MOKHO HCIIONIb30BaTh PA3JIMUHbIE THUIBI HUTEH, HAIIPUMED, CKPYUYECHHBIE,
MHOT'OHHUTEBbIE, MOHOHUTEBbIE, KaJIAHAPHUPOBAHHBIE MHOTOHUTEBbIE M UX kKoMOuHaimu. Ha ¢ur.

2 moka3aHbl HEKOTOPbIE THUIBI (DUIBTPYIOLIUX TKAHEH, KOTOpble MOXKHO HCIIONIb30BaTh Ha
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Oapabane 12. Hampumep 210 mpencrasnsieT cOOOH MONMACTEPOBYIO (PUIBTPYIOIIYIO TKaHb C
MUTKAJIeBBIM TEPEILIETEHHEM C MOPUCTOCThI0 45 1 M7c™ (228,60 xy6. byr/mun/dyr’), 220
NpPEeACTaBJsieT COOOH MONMUICTEPOBYIO TKAHD C CAPIKEBBIM IMEPEIIETEHNEM C TIOPUCTOCTBIO 54 M
¢ (274,32 ky6. Gyr/™Mun/byr’), 230 npencraBiser coboil OIMACTEPOBYIO TKAHb C ATIACHBIM
neperieTeHneM ¢ mopucTocThio 22 1 m7¢™ (111,76 ky6. dyr/mMus/dyT’) u 240 mpencrasmuser
OGO TTOMCTEPOBYIO TKAHb C TTOPHCTOCTBI0 22 11 M ¢ (111,76 ky6. byT/™Mun/dyt?).

Ha ¢ur. 3A, 3B u 3C nokaszanbl Tpu npuMepa, Kak MOXKHO UCIIOJIb30BaTh (GUIBTPALIMIO U
KOHLIEHTPUPOBAHUE B IPOLIECCE MPEBPALIEHHs ChIpbeBOro Matepuana. Bo Bcex Tpex mpumepax,
RVDF wucnons3yroT st pa3fgeneHuss JUCTUIUIATHOIO OCTaTKa HAa TBEPAYHO 4YacTb U JKUAKYIO
yacte. I[locne ypaneHus W3 IUCTWIUISITHOIO OCTaTKa TBEPAOW (pakuuu (UIBTPAT MOXKHO
NOJBEPTHYTH OTIOJHUTENBHONU 00padoTke. M300peraTenbckuMu MPU3HAKOT U APYTHE TPUMEPHI,
KOTOpble He OBbUIM MMOKa3aHbl Ha udeprekax. Hampumep, crocoObl, B KOTOPBIX (PHIBTpALHIO
nocpencteoM  RVDF  mpumenstor  mepen  gepmeHTamuedt, npeacTaBISIOT  COOOM
TOTIOJTHUTENbHBIE BAPUAHTHI PEATH3AIMN HACTOSIIETO N300pETeHNUSI.

B cnocobGe, mokazannom Ha ¢ur. 3A, RVDF 340 npumenstorT st (UIBTPOBAHUS
OUCTHJUIITHOTO OCTaTka (HampuMmep, KOHIEHTPUPOBAHHOW CMECH), TOJYYEHHOrO IIpH
ocaxapusanuu 310, pepmenranuu 320 u nocaenyrouien auctmwusnua 330.

B cniocobe, nokazanHom Ha ¢ur. 3B, RVDF 340 npumMeHstOT 15151 GUIBTPOBAHHS CMECH,
NOJIy4eHHOW npu ocaxapuBaHuu 310, npeaBapuTeIbHON QUIBTPALIUN C IOMOLIBIO LEHTPUPYTH
350 u nocaenyrouieit quctuusinuu 330. LlenTpudyra MoxeT mpeacTaBisTh coOOH, HAPUMED,
ITHEKOBYIO AEKAHTHPYIOIIYIO LEHTPU(PYTY HEMPEPbIBHOTO ACHCTBHS.

B cnocoGe, nmokazanHoM Ha ¢ur. 3C, RVDF 340 BBIMONHSIOT MOCHE CISIYIOIIUX
onepauuii: ocaxapuBanus 310, npeaBapuUTENbHON (HIBTPALIMK C TIOMOLIBEO BUOPOTPOCEUBAHHS
360 u mnocnenyroomei muctwusinun 330. Pasmep syeek BHUOPUPYIOIIErO TPOXOTAa MOKET
COCTaBJISATh, HanpuUMep, oT npumepHo 10 no 200 mem (Hampumep, ot nmpumepro 20 xo 100, ot
npumepHo 20 go 90, ot npumepno 20 go 80, ot mpumepno 20 go 70, ot npumepno 20 no 60, ot
npumepHo 20 o 50, ot npumepno 20 o 40, ot mpumepno 20 go 30

ot npuMepHo 30 1o 90, ot

2 2

npumepHo 30 go 80, ot npumepno 30 go 70, ot mpumepno 30 go 60, or npumepno 30 o 50, ot
npumepHo 30 o 40, ot npumepno 40 go 90, ot mpumepno 40 go 80, or npumepno 40 no 70, ot

npumepHo 40 go 60, ot npumepno 40 go 50, ot npumepno 50 no 90, ot mpumepno 50 o 80, or

npumepHo 50 go 70, ot npumepno 50 go 60, ot mpumepno 60 go 90, or npumepno 60 o 80, ot
npumepHo 60 go 70, ot mpumepno 70 go 80, ot mpumepno 70 go 90, ot npumepno 80 no 90, ot
npumepHo 50 no 150, or npumepno 80-180, ot mpumepno 50 no 110, or npumepno 60 go 120,

ot npumepHo 40 o 110, ot mpumepno 150 o 200).
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CorimacHo HEKOTOpPBIM BapHAHTAM pealu3alu H300peTeHHss nepen (QpepMeHTanuei
NPEANOYTUTENPHO YIAIUTh YacTh TBEPAOW (pakiyM, NMPU 3TOM B CYCIIEH3UH OCTaHETCS OT
npumepHo 0 1o 20% macc. TBeproit gppakuuu, (Harpumep, ot npumepHo 1 no 10% macc., ot
npumepHo 5 1o 10% macc.).

Taksxke MoxeT ObITh IPENNIOYTHTENBHO E€HATYPHPOBATH JIOOBIe OEJKHU, KOTOPbIE MOTYT
IPUCYTCTBOBATh IOCHE oOcaxapuBaHus w/uinn ¢epmenranuu. Hampumep, Oenku MOXKHO
JEHATYPHUPOBATH MyTEM MOBBILICHHUS TN MOHMKeHHst pH 1/uiii HarpeBaHusl pacTBOPOB.

B xaxnmom cnydae TBepayr (pakiuro, usBiedeHHyro ¢ nomombio RVDF, moxHO,
HarpuMep, CKeub B MPOLIECCE COBMECTHOTO MPOU3BOJCTBA TEIIOBOH U 3JIEKTPHUECKOH SHEPTHH
1151 BBIpaOOTKHU 3HEPTUH, UCTIONIB30BATh B KAUECTBE NOOABKH K MMUTATEJILHON Cpefie B MpoLeccax
(epMeHTaNy, OMHUCAHHBIX B HACTOSIIEM JIOKYMEHTE, W/WJIM HCIOIb30BATh B KAYECTBE CHIPbS
WIH IPYTUX TPOIYKTOB.

CoriacHO HEKOTOPHIM BapHUaHTaM pPeATH3ALMHU H300pETeHHs] LEeHTPU(PYTrHPOBAHUE HIIH
Apyrue Metonbl (UIbTPALMKd MOXKHO Hcmonb3oBath BMecTto RVDF wmmm Hapsay ¢ RVDF.
Hanpumep, nurauH u apyrue TBepable Gpakuu MOXKHO yOAINUTh Ha 000 Tpedyemoi ctanuu
nporecca MyTeM LEeHTPU(PYTHPOBAHUS, HApPUMeEp, HCIONb3Ys LIHEKOBYIO NEKAHTUPYIOLIYIO
LHEeHTpU(]YTY HENPEPBIBHOTO AEHCTBUS.

bonbmie mogpoOHOCTEH M TMOBTOPHBIX ONUCAHMN CIIOCOOOB OOpabOTKH CHIPHEBOTO
Marepuaia, KOTOpble MOXHO HCIOJb30BaTh, HANpUMEpP, C BapUaHTAMU peaTU3aLUH
n300peTeHns], YK€ ONHCAHHBIMU BBIIE, WJIM COIJACHO JAPYTHM BapUaHTaM peau3aluu

M300peTeHusI PACCMOTPEHO B MOCIEAYIOIIEM OMHCAHHH.

CUCTEMBI I1JIs1 OBPABOTKH CBIPBEBOI'O MATEPHAJIA

Cucrembl, criocoObl u obopynoBanue misi ¢punsTpoBanus (Hanpumep, RVDF) moxHO
NPUMEHUTDb JJIsl MaTepHajioB, KOTOpbie ObLM 00pabOTaHbl, KaK OMMUCAHO BBILIE, a TAKKE Kak
OIHCAHO B JIFOOOM MECTE B HACTOSIIEM JOKYMEHTE.

Hampumep, mnpoueccel MpeBpalleHus ChIPpb€BOTO MaTepHaja B caxapa U Apyrue
NPOAYKTHI, B KOTOPBIX MOKHO HCIIOJIb30BATh OMHCAHHBIE BBIIIE CIOCOOBI, MOTYT BKJIFOYATb,
HampUMep, BO3MOXKHYIO TpEIBApUTETbHYIO 00paboTKy CBHIPHEBOTO Marepuana (QU3NIeCKUMHU
criocobaMu, HampuMmep, IUIT YMEHBIIEHHUS ero pasMepa, IO W/WIM TOCIe Takod oOpaboTkw,
BO3MOJKHYIO OOpa0OTKYy CBIPBEBOrO MaTepuania Uil YMEHBIIEHHs ero COMNPOTHUBISIEMOCTH
oOpaboTke (Hampumep, myTeM OOJIydeHHsI) M OCaxaHHWBAaHUE CBIPHEBOTO MaTepuaja ¢
HoJy4yeHueM pacTBopa caxapa. OcaxapuBaHHE MOXKHO OCYILIECTBHTh IyTeM CMEIIUBAHUS

IMCTIEPCUH CHIPBEBOIO MaTepHaja B SKUAKOW cpese, HalpuMep, Boje, ¢ GepMEeHTOM, Kak Oyner
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noapoOHO onucaHo Huke. Bo BpeMst miam mocie ocaxapuBaHUs CMeCh (€CIIM OcaxapuBaHUE
IOJDKHO OBITh YaCTUYHO WJIM TIOJHOCTBIO BBINIOJHEHO B NyTH) WM PAacTBOP MOXKHO
TPAHCIOPTUPOBATh, HANpPUMeEp, C IOMOLIBIO TPYOOIPOBOAA, JKEJIE3HOJOPOKHOIO BAroHa,
IPy30BOr0 aBTOMOOWIIS MK Oap>Ku, Ha MPOU3BOACTBEHHOE npeanpustue. [locne ocaxapuBaHus
pPacTBOp MOXKHO OT(MIBTPOBaTh, Hampumep, ucrnonbdysst RVDF. Ha npeanpustiu yka3aHHbIA
pacTBOp MOXKHO TIOBEPTHYTh OuOsOrmueckoil obOpaboTke, Hanmpumep, (GepMeHTanuu, ¢
NOJIy4eHHEM TpeOyeMOoro MpOAyKTa MU MPOMEKYTOUHOTO COEAMHEHUs], KOTOPOE MOXKHO 3aTeM
00paboTaTh NOMONHUTENBHO, Hampumep, nyreM auctwusinuu, RVDF. OtnenbHble craauu
00paboTKH, MPUMEHsIEMbIe MaTEPUABI U IPUMEPBI TPOAYKTOB U MPOMEKYTOYHBIX COSTUHEHUH,

KOTOpbIE MOTYT OBbITh MOJY4YeHBI, OYAyT MOAPOOHO OMHMCAHBI HIDKE.

OBPABOTKA U3JIYYEHUEM

CrippeBoli MaTepuan MOXXHO 00padoTaTh myTeM OOJMy4eHus Ui MOAU(PHUIUPOBAHUS €ro
CTPYKTYPbI JJIi YMEHBLIEHHUsS CONPOTHUBISIEMOCTH Marepuaia oOpaborke. Takas obpaborka
MO3BOJISIET, HAIPUMeEP, TIOHU3UTh CPEHIOK MOJIEKYJISIPHYIO MAcCy MCXOMHOIO ChIpbsl, U3MEHUTH
KPHUCTAJNTMUECKYI0 CTPYKTYPY HMCXOJHOTO CBIPbS W/WIM YBEIMYUTH IUIOIIA[b I[OBEPXHOCTU
W/WITH TIOPUCTOCTD UCXOTHOTO ChIpbst. OONyUeHe MOKHO OCYIIECTBUTH C ITOMOIIBIO, HATIPUMED,
Iy4Ka 3JIEKTPOHOB, HOHHOTO IyuKa, yibTpaduonerosoro (Y®P) uznydeHus ¢ JUIMHONW BOJHBI OT
100 uM o 280 HM, raMMa-H3JIyYeHHs UK PEHTTEHOBCKOTO u3nydenus. O0paboTka o0yueHuem
U CHUCTeMBI JJisl Takoil oOpabotku omucansl B nareHre CIIIA 8,142,620 u B 3asBKe Ha NMaTEHT
CIOA Ne 12/417731, mnojHOEe OMHMCAHWE KOTOPBIX BKIIOYEHO B HACTOSINUN JOKYMEHT
MOCPEICTBOM CCBIJIKH.

Kaxpnas ¢opma wu3IydeHUsT HOHU3UpPYeT OHOMAcCy TOCPEOCTBOM KOHKPETHBIX
B3aUMOJICHCTBUI, KOTOpbIE OIPEAENAIOTCS JHEpPrued u3aydeHus. Tsokenble 3apsKeHHbIE
YaCTULIbI B OCHOBHOM HMOHHU3UPYIOT BEIECTBA 3a CUET KYJOHOBCKOIO paccCesiHus, KpOMe TOro,
YKa3aHHbIE  B3aMMOJACWUCTBUSI  IE€HEPUPYIOT  OBICTPBIE  SJIEKTPOHBI, KOTOPBIE  MOTYT
JOTOJHUTENBHO HOHU3UPOBATh BEIIECTBO. Ab()a-4acTHUIBI UACHTHYHBI SAPY aTOMa TeHs U
oOpasyroTcst mpu  anbda-pacrnange pa3IdYHbIX PAJMOAKTHBHBIX SAEP, TAKUX KaK H30TOIBI
BUCMYTa, TOJIOHUS, acTara, PaaoHa, (QpaHOUs, panus, HEKOTOPBIX AKTHHUAOB, TAKUX Kak
aKTHUHUN, TOPHUH, ypaH, HENTYHUH, KIOPUH, KalTu(pOpHUHA, aMepULuil U TUTyTOHUH. DJIEKTPOHBI
B3alMOJENCTBYIOT uepe3 KYJOHOBCKOE paccessHue U TOPMO3HOE M3JyueHUe, BO3ZHUKAoIIee pu
MU3MEHEHUHN CKOPOCTHU 3JIEKTPOHOB.

IIpy mpUMeHEHHM YacTUL, OHM MOTYT OBITb HEUTPAJIbHBIMH (HE3apsKEHHBIMH),

MOJIOXKUTECJIIBHO 3aps>KEHHBIMHU WJIM OTPHULATCIIBHO 3apsi?KCHHBIMH. By,l'[yLII/I 3apsPKCHHbIMU,
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3apsDKEHHBIE YaCTHULBI MOTYT HECTH OAWH IOJIOKMUTENIbHBIM WJIM OTPULATEIbHBIN 3aps] WIH
HECKOJIbKO 3apsiIoB, HapUMep, OAMH, 1Ba, TPH MK Aa)ke deTblpe wiau Oosee 3apsinoB. B Tex
clly4asix, Korja HeoOXOIMMO paclieIuieHue Ieneil i U3MEHEHHsI MOJEKYJISAPHONH CTPYKTYpPbI
YIJI€BOACOAEPIKAINETO  MaTepuaja, MPEANOYTUTENIbHBIMA — MOTYT  OBITh  TOJOXKUTENBHO
3apsDKeHHbIe YaCTHLbL, B TOM 4Hcie, Onmaromapsi MX KUCIOTHOH mpupoze. Ilpu npuMeHeHuu
YACTHLl YKa3aHHbIE YaCTHLbI MOI'YT HMETb MAacCy HOKOSIIEerocs 3JEeKTPOoHa wiu Ooublne,
Harpumep, B 500, 1000, 1500 mnu 2000 num Oonee pas O0JbIIe MACChI TOKOSIIIETOCs SJIEKTPOHA.
Hanpumep, yacTuipl MOTyT UMETh MacCy OT NMPUMEPHO | aTOMHON eAuHUIBI A0 npuMepHO 150
ATOMHBIX €IMHMUILI, HAllpUMep, OT NMPUMEPHO 1 aTOMHON eauHMIBl A0 MpUMEpPHO 50 aTOMHBIX
€VMHULl UK OT npuMepHO 1 1o mpumepHo 25, Hanpumep, 1, 2, 3, 4, 5, 10, 12 unau 15 atomMHBIX
€AVHULL.

I'amma oOnyueHHEe HMeeT NPEUMYLIECTBO, COCTOSIIEe B 3HAYMTEIbHOW TIIIyOHHE
NPOHUKHOBEHHS B PA3JINYHbIE MaTepPHAJIbl B 00pasie.

CornacHo BapHaHTaM peanu3aliy H300peTeHNs], B KOTOPBIX 00JIy4YE€HUE OCYIIECTBISIOT
NOCPEACTBOM 3JIEKTPOMATHUTHOTO W3NY4YEeHUs, SHEprusi Ha (OTOH (B 3JIEKTPOH-BOJBTAX)
3JIEKTPOMArHUTHOTO OOJIYYeHHsT MOXKET COCTaBJISATh, Hampumep, OOJbIle, dYeM 10% 3B,
Hanpumep, OoJbine 103, 104, 105, 10° wmm maxe Gonbure 107 3B. CornmacHo HEKOTOPbIM
BapUaHTaM pealu3alui W300peTeHHss 3Hepruss Ha (POTOH HJIEKTPOMATHUTHOTO H3JIY4EHUsS
cocramser or 10 mo 10, Hanpumep, OT 10° mo 10° »B. Yacrora 3JIEKTPOMArHUTHOIO
U3JIy4EHHUS] MOXKET COCTABIISITh, HAIIPUMEp, OOJbIIe 10'° I'u, Gonbiue 10" I'm, 1018, 1019, 10%
umi paxe Gombmre 10°' T COrnacHO HEKOTOPHIM BAPHAHTAM PEANM3ALMH H300DETEHHs
9YacTOTa 3JEKTPOMATHUTHOTO OOJIY4EHUs] COCTABJISIET OT 10" 1o 10 I'y, Harpumep, OT 10" no
10* T,

BomOapnupoBKy 3J€KTPOHAMH MOKHO OCYLIECTBUTBH C MOMOIIBIO 3JIEKTPOHHOIYYEBOTIO
YCTPONCTBA, HOMUHAJIbHASL SHEPIrUsi KOTOPOro cocrasisieT MeHee 10 M»sB, manpumep, meHee 7
M5B, menee 5 MsB unu mMenee 2 MaB, Hanpumep, ot npumepHo 0,5 no 1,5 MsB, ot npumepHo
0,8 no 1,8 MaB unu or npumepso 0,7 1o 1 MsB. CoriacHo apyruM BapuaHTaM peanu3aluu
n300peTeHrst HOMUHAJIbHAS SHEPTHUs cocTaBisieT ot nmpuMepHo S00 no 800 k3B.

IIy40K 31E€KTPOHOB MOKET HMETh CPABHUTENBHO BBICOKYIO CYMMAapHYI MOIIHOCTH
(oObenMHEHHYI0 MOINHOCTh Iy4Ka BCEX YCKOPSAIOIIUX TOJIOBOK, WIH, MPH TNPUMEHEHUH
HECKOJIbKHX YCKOPUTEJIeH, BCEX YCKOPHUTENEH M BCeX I'OJIOBOK), HAIPUMED, MO MEHbLIEH Mepe
25 kBT, Hanpumep, no mensiuern mepe 30, 40, 50, 60, 65, 70, 80, 100, 125 umu 150 kBt. B
HEKOTOPBIX Cy4assx MOLIHOCTb faxe cocrasiser 500 kBt, 750 kBt unu naxe 1000 kBt wnmn
Oosee. B HEKOTOPBIX CiTydasix MOILIHOCTb My4yKa 3JEKTPOHOB coctaisier 1200 kBT wmm Oonee,

Harpumep, 1400, 1600, 1800 nnu naxxe 3000 xBr.
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Takyro BBICOKYIO CYMMapHYO MOIIHOCTD ITy4Ka OOBIYHO TOCTUTAOT MyTEM IMPUMEHEHUS
HECKOJIbKMX YCKOPSIFOLIMX TOJIOBOK. Hampumep, 5J€KTPOHHOJIyY€BOE YCTPONCTBO MOXKET
BKJIFOYATh JIBE, YEThIpe WK OOJiee yCKOPSIIOINX royNoBKU. [IpuMeHeHne HeCKONbKHUX TOJIOBOK,
KaX7aass W3 KOTOPBIX HMMEET CPAaBHUTENbHO HHU3KYK) MOIIMHOCTb Iy4Ka, MpeIoTBpallaeT
Ype3MEepHOE INOBBILICHHE TEeMIepaTypbl MaTepuasa, MpeaoTBpallas, TEeM CaMblM, TOpPEHHE
Marepuana, U TaK)Ke YBEIUYMBAECT OJHOPOAHOCTb NO3bl, NPOXOASAIIEH uUepe3 TOJIIUHY CJ0s
MaTepuana.

B 1menoMm, mpeamodTUTENbHO, YTO CJIOH MaTepuaia OMOMAacChl UMEET CPaBHHUTEIBHO
paBHOMepHYIO ToMKHY. COrJIaCHO HEKOTOPBIM BAPHAHTAM Pean3alui NU300peTeHHs! TONIIIHA
COCTaBIISIET MeHblLIe puMepHo 1 aroiima (2,54 cm) (Hanpumep, MeHbIne mpumepHo 0,75 mroiima
(1,905 cm), menpiie npumepro 0,5 mroiima (1,27 cm), menpiue npumepro 0,25 mroiima (0,635
cM), meHbIne npumepro 0,1 mroiima (0,254 cm), ot npumepno 0,1 (0,254 cm) no 1 mrotima (2,54
cm), ot npumepHo 0,2 (0,508 cm) no 0,3 mroiima (0,762 cm)).

XKenatenpHo  oOpalaTeiBaTh  MaTepuan Kak MOXHO ObicTpee. B memowm,
NPEANOYTUTENbHO, Korma OOpaOOTKY MOJKHO BBINOJIHUTH MPU MOIMHOCTH J1O3bI H3JTyUYEHHS
Oonpeli, yem npumepro 0,25 Mpan Ha cek, Hanpumep, Oosbine mpumepHo 0,5, 0,75, 1, 1,5, 2,
5,7,10, 12, 15 wu gaxxe 6onbie npumepHo 20 Mpaa Ha cek, Hapumep, oT npumepHo 0,25 1o
2 Mpan Ha cek. bomee BBICOKME MOIIHOCTH 03Bl MO3BOJIAIOT OOecrednTh Oosiee BBICOKYIO
MIPOIMYCKHYIO CIIOCOOHOCTD 3aJaHHON (Harmpumep, Tpedyemoii) 103bl. bosee BBICOKHE MOLTHOCTH
703bl B 1IeJIOM TpeOyroT 0osee BBICOKHE JIMHEHHbIE CKOPOCTU I M30EXKaHUS TEPMUYECKOrO
paznoxeHust Marepuana. COrilacHO OZHOMY U3 BapHaHTOB pealu3alid  HM300peTeHHs
YCKOPUTENb YCTAaHABIUBAIOT Ha 3 MbB, Tok nmyuka 50 MA u nuHelHas CKOPOCTh COCTaBJsieT 24
¢yros/munyty (731,52 cm/MuHyTy), ISl TONLMHBI oOpasua mpumepHo 20 MM (Hampumep,
U3MEJIbYEHHOIO MaTepuajia M3 CTePKHS KyKypPy3HOro modaTka ¢ 00beMHOH TIOTHOCThIO 0,5
r/em’).

CorimacHO HEKOTOpPBIM BapHaHTaM peanu3auuu  u3o0pereHust OoMOapaUpPOBKY
3JIEKTPOHAMH OCYLIECTBIISIIOT 10 MOJy4eHHs] MaTepHaloM CyMMapHOH J03bl IO MEHBLIEH Mepe
0,1 Mpan, 0,25 Mpaan, 1 Mpan, 5 Mpan, nHanpumep, no Menbuieii mepe 10, 20, 30 wnm no
menbIineir mepe 40 Mpan. CoriacHO HEKOTOPBIM BapUaHTAM peau3aluu  U300peTeHUs
00pabOTKy OCYLIECTBIISIFOT A0 TMOJy4eHHUs MaTepuajoM 103kl OT mnpumepro 10 Mpan no
npumepHo 50 Mpan, nanpumep, ot npumepHo 20 Mpan no npumepno 40 Mpan wim ot
npuMepHo 25 Mpan no npumepHo 30 Mpan. CornacHo ApyruM BapuaHTaM peanu3aluu
N300peTeHNs MPENNOYTHTEIBHOMN SIBJIAETCS CyMMapHast 103a ot 25 no 35 Mpan, npumMeHsiemas B
uzieane Ha MPOTSDKEHUU Maphbl [UKJIOB, HApUMeEp, Npu 5 Mpaa/uuki, npu 3TOM KakKIbIH IIHKII

MIPOAOJIKAETCS B TEUEHHE NMPUMEPHO ONHOM ceKyHIbl. CrtocoObl, cUCTEMBI 1 O0OPYIOBaHUE ISt
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OXJIAXK/IEHUs] MOJKHO HCIOJIB30BATh MEPeN, TOCIe BO BpeMsl W/NUIH MEXIY LUKIAMU OOJTyYeHHs
(HampuMep, TyTeM TNPUMEHEHHUS OXJIAKJAIOIIEro BHUHTOBOTO  TPAaHCIOpTepa  W/MIH
OXJIAKIAeMOro BUOPALIMOHHOTO TPAHCIIOPTEPA).

Hcnonb3yst HECKOJIBKO TOJIOBOK, KaK OMHCAHO BBIIE, MaTepHaj MOXKHO oOpaboraTh 3a
HECKOJIbKO IMKJIOB, HAIPUMep, 3a ABa LuKJa npu no3e oT 10 no 20 Mpan/uuki, Hanpumep, OT
12 no 18 Mpan/uuki, pa3ieneHHbIX HECKOJbKUMU CeKYHIAMU OXJIAKACHUsS], WM 32 TPU LIUKJIA
npu 1o3e ot 7 g0 12 Mpan/uukin, Hanpumep, ot 5 1o 20 Mpag/umki, ot 10 1o 40 Mpan/umki, ot
9 no 11 Mpan/uukn. Kak omucaHo B HacTosiel 3asBke, oOpaboTka MaTepuaia ¢ MOMOIIBIO
HECKOJIbKMX CPABHHUTEIBHO HHU3KMX J03 OOBIMHO JIydlle, YeM OJHAa BBbICOKAas J03a,
NpenoTBpallaeT IMeperpeBaHre MaTepuala M Takke [OBBbINAeT OJHOPOAHOCTb JIO3bI,
npoxopasiieid uepe3 TonmuHy Marepuana. CormacHo JApyruM BapHaHTaM —pealu3aluu
M300peTeHNs] MaTepral MEPEMEIINBAIOT MM HHBIM 00pa30M CMEIIUBAIOT BO BPEMsl WIIH TMOCTE
KQXA0ro LMKJIA U 3aTeM IMepel] CIeNyHOIIUM LMKJIOM OISATh BBIPABHUBAIOT C IOJy4YE€HHUEM
PaBHOMEPHOTO CJIOS [UIsl AOTIOJHUTEIBHOTO MOBBIIEHUST OMHOPOAHOCTHU pU 0OpaboTke.

CornacHO HEKOTOPBIM BapHAHTAM pEATH3ALMU HN300PETEHUs] 3JEKTPOHBI YCKOPSIOTCS,
HanpuMep, 10 CKOPOCTH OOJbIIe YeM 75 MPOLIEHTOB OTHOCUTEIBHO CKOPOCTH CBETA, HAIIPHMED,
Oombie yem 85, 90, 95 unmu 99 NPOLEHTOB OTHOCHTEIILHO CKOPOCTH CBETA.

CorymacHO HEKOTOpPBIM BapHaHTaM peaju3aluu  u300peTeHust JOOy0 00paboTKy,
ONMCAHHYIO B HACTOALIEH 3asBKe, MPOBOASAT ¢ MPUMEHEHUEM JIMTHOLEIIIOJIO3HOIO MaTepuana,
KOTOPBIM OCTAaeTCss CyXUM, KAk INpH IOKYNKE, WIN KOTOPbIH ObLI BBICYLIEH, HAIPUMEp, C
TIOMOIIBIO TeTUIa M/WJIM TOHIKEHHOTO aBieHus. Hampumep, cOrlacHO HEKOTOPBIM BapUaHTaM
peanu3aiy M300peTeHHs LEJUTIOJIO3HBI W/WIIM  JIMTHOLCJUTFOJIO3HBI MaTepuas CONEPIKHUT
MeHee mpumepHo 25% Macc. ynaepkuBaeMoH BOxbl, u3MepeHHoW mipu 25°C u mpu
OTHOCHUTEJIbHOM BJIAJKHOCTU MATHAECAT MPOLEHTOB (Hampumep, MeHee mpumepHo 20% macc.,
MeHee npuMepHo 15% macc., meHee npumepHo 14% macc., meHee npumepHo 13% Mmacc., MeHee
npumepHo 12% wmacc., meHee mpumepHo 10% macc., MeHee npumepHo 9% wmacc., MeHee
npuMepHo 8% macc., MeHee puMepHo 7% Macc., MeHee puMepHo 6% Macc., MeHee IPUMEPHO
5% macc., Mmenee mpumepHo 4% macc., MmeHee npuMepHo 3% macc., Menee mpumepHo 2% macc.,
MeHee npumepHo 1% Macc. niu Mmenee mpumepHo 0,5% macc.).

CornacHo HEKOTOPHIM BapHAHTAM PEATM3aLUN H300pETeHHsT MOYKHO MPUMEHSITD J1Ba MU
Oonee WMOHM3HMPYIOLIMX HMCTOYHHKOB, TAKMX KaK JBa WKW 0oJjiee HCTOYHUKA 3JIEKTPOHOB.
Hanpumep, npobsr MoxkHO 00padoTarh, B JFOOOM MOpPSIZIKE, C MOMOIIBIO MyYKa 3JEKTPOHOB, C
MOCJIEAVIOIINM ramMmma-oonyderaneM u Y@ obiydeHrneM ¢ IJTMHaMH BOJIH OT mpumMepHo 100 HM
no mpumepHo 280 Hu. CorjiacHO HEKOTOPBIM BapHaHTaM pealu3alii U300peTeHus MpoObl

00pabaThIBalOT C MOMOLIBIO TPEX HUCTOUYHHMKOB HMOHU3UPYIOLIEro OONYyYeHHUs, TAKHX KaK Iy4OK
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3JIEKTPOHOB, raMMa-o0sryuenue u Y@ obnydeHne ¢ BbICOKOMH sHeprueii. buomaccy nepememaroT
yepes3 30Hy 00padoTKH, I7ie €€ MOYKHO NOABEPTHYTh OOMOApANPOBKE SJIEKTPOHAMH.

MoskeT OBbITh NPEANOYTUTENBHBIM MOBTOPUTH OOpabOTKy i Oojiee OCHOBATEIBHOIO
YMEHBIIEHUS  CONPOTUBISIEMOCTH  Omomaccel  00paboTke  W/MIM  JOINOJHHUTEIBHOTO
mMoaupuIMpoBaHus OHOMacchl. B 4YacTHOCTH, TEXHOJOTMYECKHe TIapaMeTpbl  MOXHO
OTPEryJpPOBaTh MOCJIE NEePBOro (HampuMep, BTOPOro, TPEThEro, YeTBEPTOro mwin Oosnee) LuKiIa
B 3aBUCUMOCTH OT CONPOTHBIISIEMOCTH MaTepuaia o0padorke. CorlacHo HEKOTOPBIM BapUaHTaM
peanu3aimyu U300peTeHHsT MOYKHO HCIIONIb30BaTh TPAHCIIOPTEP, KOTOPBIH COAEPKHUT KPYTOBYIO
CHCTEMY, B KOTOpPOW OHMOMACCy HECKOJIbKO pa3 MepeMelIaloT uepe3 pPassIndHbIe MPOLECCHI,
onucaHHble Bbile. COracCHO HEKOTOPHIM IPYIMM BapHAaHTAM peajH3allHi M300pETeHUs IS
MHOTOKPaTHOH 00padoTku GnomMaccel (Hampumep, 2, 3, 4 wiu 6oee pas) IPUMEHSIOT HECKOJIBKO
0o0pabaThIBaOIINX YCTPOHCTB (HAmpuMep, JJEKTPOHHO-Ny4eBble TeHepaTopsl). CoriacHo
OPYTUM BapUaHTaM pean3alii N300peTeHHsI €qUHCTBEHHBIN 3JIEKTPOHHO-TYYEBOH T'€HEpaTop
MOXET OBITh HCTOYHUKOM HECKOJBKUX MY4YKOB (Hampumep, 2, 3, 4 niu Oojiee MydKkoB), KOTOPbIE
MO>KHO HCIIOJIb30BaTh A1 00paboTKu OMOMACCHI.

O¢phexTHBHOCTD PU U3MEHEHUH MOJIEKYJIIPHON/CYyIepMOIEKYIIIPHON CTPYKTYPBI H/HITH
YMEHBIIEHUH COIpPOTHBISIEMOCTH YTJIEBOACOAepKalell Onomaccel 00pabOTKe 3aBUCHUT OT
IPUMEHSIEMON SHEPTHH 3JIEKTPOHOB U MOJTy4aeMOMN J03bI, IPU 3TOM BPEMsI BO3JEHCTBUS 3aBUCUT
OT MOLTHOCTH U A03bl. COrNIaCHO HEKOTOPBIM BapHaHTaM peau3alii U300pETeHUs] MOLIHOCTb
J03bl U CYMMApHYIO 103y PEryJHpPYIOT TakUM o0pa3oM, uTOOBl HE pa3pyllUTh (Hampumep, He
o0yrauTh WIM HE CXeuyb) Marepuan Ouomacchl. Hampumep, yrieBoabl He IOJDKHBI OBITh
MOBPEXKACHbI mpu  00paboTke, dYTOOBI OHM MOIJIM BbICBOOOXKIATHCS U3  OHOMACCHI
HETIOBPEXKIEHHBIMH, HATIPUMED, B BHJI€ MOHOMEPHBIX CaXxapoB.

CornacHO HEKOTOPBIM BapHaHTaM peatn3anud nu3o0pereHus: oopadoTKy (C mpUMEeHEHueM
J000Tr0 MCTOYHHMKA 3JIEKTPOHOB HJIM KOMOMHALIMM MCTOYHHKOB) OCYLIECTBISIIOT IO TOJTyYEHHSI
MaTepUaJiOM J103bl, COCTABJSAIOLIEH MO MeHblueil Mepe npumepHo 0,05 Mpan, nHanpumep, mo
meHblnei Mepe npumepHo 0,1, 0,25, 0,5, 0,75, 1,0, 2,5, 5,0, 7,5, 10,0, 15, 20, 25, 30, 40, 50, 60,
70, 80, 90, 100, 125, 150, 175 umm 200 Mpan. CornacHO HEKOTOPBIM BapUaHTAM peaTU3aALUH
n300pereHnst 00paboOTKy OCYLIECTBISIFOT AO IMOJYYEHHsS MAaTEPHUATIOM A03bl, COCTABISIOMIEH OT
0,1 no 100 Mpan, ot 1 no 200, ot 5 mo 200, ot 10 no 200, ot 5 go 150, ot 50 no 150 Mpan, ot 5
1o 100, ot 5 no 50, ot 5 1o 40, ot 10 go 50, ot 10 go 75, ot 15 no 50, ot 20 no 35 Mpana.

CornacHo HEKOTOPHIM BapHAHTAM pean3alii H300PETEHNs UCTIONB3YIOT CPABHUTEIBHO
HU3KHE J103bI OOJyYeHUs, HANPUMEp, AJISI YBEIHUYEHHs] MOJIEKYJIIPHON MacChl LEJUTFOJIO3HOTO
WIN JIMTHOLEJUTIOJIO3HOTO MaTepuana (C NMpUMEHEHHeM JII000ro HMCTOYHHMKA W3JY4YEeHUS HIIN

KOMOWHALIMM HUCTOYHUKOB, OMMCAHHBIX B HACTOsALIeH 3asBke). Hampumep, mo3y mo MeHbLiei
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mepe npumepHo 0,05 Mpan, Hanpumep, no MmeHbwenn Mmepe npumepHo 0,1 Mpang unu no
MeHblen Mepe npumepHo 0,25, 0,5, 0,75, 1,0, 1,5, 2,0, 2,5, 3,0, 3,5, 4,0 unu no MeHbIIEN Mepe
npumepHo 5,0 Mpan. CornacHO HEKOTOPBIM BapHaHTaM peasu3aliuy U300peTeHus o0ydeHne
OCYLLECTBJISIIOT 0 Te€X IOp, MOKa marepuan He noaydyuT no3y ot 0,1 Mpax no 2,0 Mpan,
Harnpumep, ot 0,5 Mpan 1o 4,0 Mpan unu ot 1,0 Mpan no 3,0 Mpan.

Takke MoxeT OBITH JKENATENbHBIM OCYIIECTBIATH OOpy4YeHHE U3 HECKOJIBKUX
HATpaBJICHUH, OIMHOBPEMEHHO WJIM IOCIENOBATENbHO, sl o0ecrnedeHus: TpeOyeMon CTerneHu
NIPOHUKHOBEHHs] H3JyuyeHuss B Marepuan. Hampumep, B 3aBHCUMOCTH OT IUIOTHOCTH H
BJIArOCOiepKaHUsl MaTepuana, TaKOro Kak JpeBecCHHa, U TUIA NPUMEHSEMOro HCTOYHMKA
u3jIyueHus (Hampumep, TraMMa-H3JIy4eHHE WM TY4YOK 3JIEKTPOHOB), MAaKCHMAaJIbHOE
IIPOHUKHOBEHUE W3JY4YEHUs B MaTepHal MOXET COCTaBJATb TOJbKO mpumepHo 0,75 mroiima
(mpumepHo 1,9 cm). B Takux caydasx, Oonee Tonctyro cexuuro (o 1,5 mroiiMo (mpumepHo 3,8
CM)) MOJKHO IOJIBEPTHYTh OOJYYEHUIO MMOCPEACTBOM IEPBOro OOJydeHHs] MaTepHaia ¢ OJHON
CTOPOHBI M 3aTe€M NEepPEeBepHYTh Marepuas M obmy4darb ¢ Apyrod cropoHsl. OOnydeHue wu3
HECKOJIbKMX HAIpaBJICHUH MOXKET OBIThb OCOOEHHO TOJE3HBIM INPH NMPUMEHEHHH OONIy4eHHUs
MYYKOM 3JIEKTPOHOB, TPU KOTOPOM OOJIy4E€HHE MPOUCXOIUT ObICTpee, ueM ramMma-odsydeHHe,

HO KOTOpO€ 0OBIMHO He 00eCreunBaeT TakOH OOJbIIOH riTyOnHBI IPOHUKHOBEHHS.

HEITPOHUIAEMBIE JIUIA U3JTYYEHUA MATEPHAJIbBI

Hacrosimmee un3o0pereHre MoOXeT BKJIHOYAaTh 00pabOTKy Marepuana (Hampumep, Ha
HEKOTOPBIX M3 CTaauii o0paboTkM) B Kamepe W/wiu OyHKepe, CKOHCTPYHPOBAHHOM C
NPUMEHEHHEM HEMPOHUIAEMbIX Ui U3jIydeHuss marepuanoB. COrNacHO OPYyrdM BapHUaHTaM
peanu3aiu U300pETeHHs] HEMPOHHMLAEMble MJIST HW3JIyYeHUs Marepuajbl BbIOPAHBI TaKHM
00pa3oM, 4TOObI IMETh BO3MOXKHOCTD 3aIUTUTh KOMIIOHEHTBI OT PEHTI'€HOBCKOTO M3JYUYEHHUS C
BBICOKO# SHeprueii (KOpOTKOBOJIHOBOTO), KOTOPOE MOKET MPOHUKATh Yepe3 MHOTHE MaTepUabL.
OnmHUM M3 BaKHBIX (PAKTOPOB MPH KOHCTPYHPOBAHUHM KOKYyXa, SKPAHHPYIOIIEro H3JyueHHE,
SIBJISIETCSI UIMHA 3aTyXaHUsl MPUMEHSIEMbIX MAaTepPHUAJIOB, KOTOpasi OyneT onpenessts TpedyeMyro
TOJIIIUHY KOHKPETHOrO Marepuayia, CMEeCH MaTepHajOB MM CJIOMCTOH CTPYKTyphlL JlnuHa
3aTyXaHusi MpeAcTaByisieT Co0OH TIiyOMHY TPOHHMKHOBEHHs, TpPH KOTOPOH H3Jy4eHHe
yMeHblnaercsi B npubnusutensHo l/e (e = Uumcno Diinepa) pa3 OTHOCHTENBHO IMAarOINero
m3nydeHus. XoTa (AKTHUECKH BCE MaTepualibl HEMpPOHHLIAeMbl Ui OOJyuYeHHs Mpu
JIOCTATOYHOM TOJIIIMHE, MaTepHajbl C BBICOKHMM IPOLEHTHbIM COAEp)KaHHEeM (Hampumep,

TUIOTHOCTBIO) 3JIEMEHTOB, MMEIOLINX BBICOKOE 3Ha4YeHHe Z (aTOMHOE 4HCIIO), UMET Ooee
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KOPOTKYIO JUIMHY 3aTyXaHWUs U3JIy4eHUs U, TaKuM oOOpa3oM, MNpH NPUMEHEHHH TaKHX
MaTepHajoB, MOKHO HCIOJb30BaTh Oojiee TOHKHHM U 0ojiee JIETKUI SKPAHUPYIOIIUN KOXKYX.
IIpumepaMu MaTepHalioB C BBICOKUM 3HAY€HUEM Z, IPUMEHSEMBIX NIPU PaJUaLlMOHHON 3allUTe,
ABJIAIOTCS TAaHTal U CBHHeL. [IpyrMM BaXkXHBIM MapaMeTpoM IpHU paJUualMOHHON 3aluTe
SIBJSIETCSI TIOJIOBMHA PACCTOSHUS, MPEACTABJIIOMAs COOOH TONIINHY KOHKPETHOTO Marepuana,
KoTOpasi OyIeT yMeHbLIaTh MHTEHCHBHOCTh ramma-nyueli Ha 50%. B kauectBe mpumepa, s
PEHTreHOBCKOro u3nydeHus: ¢ sHeprueil 0,1 M»B nonoBuHa TOJMIIMHBI COCTABISIET NMPUMEPHO
15,1 mm mist OeToHa, MpUMEpPHO 2,7 MM JJisi CBUHLA, TOT/IA KaK MPH SHEPTUU PEHTTEHOBCKOTO
uznyueHus 1 MsB nosoBuHa TONIMHBI 1J1s1 O€TOHA COCTaBJIsIET MpUMepHO 44,45 MM u 1is
CBHUHLIA COCTaBJIsieT npumepHo 7,9 mMMm. Henpospaunele Ay HU3Iy4eHHs MaTepHUaTbl MOTYT
NPEACTaBJISITh COOOH MaTepuabl, KOTOPbIE SIBISIFOTCS TOJCTBIMH WJIM TOHKUMH TPU YCJIOBHH,
YTO OHM MOTYT YMEHbIIATh U3JMy4deHHe, MPOXOJsllee uepe3 HUX MO HANpPaBIEHUIO K JIpyroi
cTopoHe Matepuana. Takum oOpa3oM, ecium HeoOXOAUMO, 4TOOBI KOHKPETHBIH KOXKYX HMEN
HU3KYIO TOJIIUHY CTE€HKH, Hampumep, Uil oOecriedeHus: HeOOJBIIOTrO Beca HIIM BCIENCTBHUE
OrpaHUYEHUs] Pa3MepOB, BBIOPAHHBIN MaTepHall TOJKEH UMETh TOCTATOYHOE 3HAYeHHe Z W/UiH
TaKyl JUIMHY 3aTyXaHMs, 4TOOBI TOJOBHHA €ro JUIMHBI Obl1a MEHbIIE WM paBHA TpeOyemoil
TOJIIIMHE CTEHKHU KOXyXa.

B HexoTOpBIX ciyyasx, HEMPO3PAayHbIM [JIs W3JYUEHUs] MaTepuan MOXeT MPEeACTaBIATh
co0Oi CIIONCTBIN MaTepual, Hampumep, COomepKaluil CiIol W3 marepuana ¢ 0oJjiee BBICOKHM
3Ha4YeHneM Z 1 obecneueHus 3pQekTHBHOrO SKpaHUPOBAHUS U CJIOH M3 MaTepuaia ¢ Oojee
HI3KMM 3HaueHHeM Z pisi o0ecnedyeHuss APYrHx CBONCTB (HampuMep, KOHCTPYKTHBHOW
LIeJIOCTHOCTH, TPOYHOCTH IPH yaape U T.A.). B HEKOTOPBIX CiIydasix CIOMCTBIN MaTepHal MOXKET
NPEACTaBJISITh COOOM JTaMUHAT «TOAOOPAHHBIN COrIACHO 3HAYSHUIO ZY», HAIIPUMEp, B TOM YUCIIe
JJAMUHAT, B KOTOPOM CJIOM OOECIeYHMBAIOT TPAJUEHT 7 B JAHANA30HE OT MOCIEeNOBATEIbHO
PACIIONIOKEHHBIX 3JIEMEHTOB C BBICOKMM 3HAuYe€HHEM Z 10 3JEMEHTOB ¢ Ooyiee HHU3KUM
3HaueHueM Z. B HeKOTOpbIX ciy4asx HeNmpo3pauHble ISl W3JyYeHUs MaTepuaibl MOTYT
MPEICTABISITh COOOMN MepeKphIBAIOLINECS OJIOKH, HATIPUMEP, CBUHIIOBBIE W/ OETOHHBIE OJIOKH
mosker moctaButh kommanuss NELCO Worldwide (bepnunrron, Maccadycerc), U MOXKHO
UCTIONb30BaTh KAMEPHI C MEpeMEHHON KOH(pUrypaunei.

Henpo3paunelii 1151 U3ydeHus: MaTepual MOXKET YMEHbLIaTh U3JydeHHe, MPOXOAsiee
4yepe3 CTPYKTYpy (HampuMep, CTEHKY, IBEPb, MOTOJIOK, KOKYX, PsIl YKA3aHHBIX CTPYKTYP HIIH X
KOMOMHAIMI), M3TOTOBJIEHHYI0 M3 YKAa3aHHOTO MaTepuaja, Ha 0 MEHbLIeH Mepe MPUMEpPHO
10%, (Hampumep, mo MeHbluel Mepe npumepHo 20%, mo MeHblied mepe mpumepHo 30%, 1o
MeHbled Mepe npumepHo 40%, mo MeHbuield Mepe npumMepHo 50%, mo MeHblIeH Mepe

npuMepHo 60%, mo meHbluel Mepe npumepHo 70%, mo meHbluell Mepe npumepHo 80%, mo
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MeHbllled Mepe npumepHo 90%, mo MeHbuield Mepe npumMepHo 95%, mo MeHbluel Mepe
npuMepHO 96%, mo meHbluel Mepe npumepHo 97%, mo meHbluell Mepe npumepHo 98%, mo
MeHbllled Mepe nmpumepHo 99%, mo MeHbluell Mepe npumepHo 99,9%, mo MeHbluel Mepe
npumepHo 99,99%, mo MeHblield Mepe npumepHo 99,999%) mo CpaBHEHHIO € MNMAAAIOLINIM
n3nyueHueM. CrienoBaTenbHO, KOXYX, BBINOJHEHHBIH U3 HENPO3PAadyHOro JUIsl H3JIy4YeHUs
MaTepuaia, MOJKeT YMEHbIIATh BO3AEHCTBHE Ha 000pYAOBaHHE/CUCTEMY/KOMIIOHEHTBI Ha TaKYIO
ke BenuuuHy. Henmpospaunble i M3JMy4deHUsi MaTepuajgbl MOTYT BKJIIOYATh HEPIKABEIOIIYIO
CTajlb, METAJUIbI CO 3HAUEHWsIMH Z Bblme 25 (Hampumep, CBHHEL, >Xele30), OETOH, MyCTYIO
nopoay ¥ ux KoMmOumHaumu. HempospauHble Aisi M3JIy4eHUs] MaTepuajbl MOTYT BKIIIOYATh
OapbepHBIN CJIOW B HANpPABICHHH MAJAOIIEr0 M3JIyUEHUs], COCTABJIOLINI MO MEHbIIEH Mepe

npumepHo 1 MM (Hampumep, S mm, 10 mm, 5 em, 10 cm, 100 cm, 1 M unn naske mpumepHo 10 m).

HCTOYHUKH U3JIYYEHUA

Tun usznyueHus ompeznenseT BUAbl NPUMEHSEMbIX HMCTOUYHHUKOB H3JyYEHHUS, a TaKXke
U3JIyYAIOIINX YCTPOHCTB MW BCHoMorarenpHoro obopynoBanus. CrnocoObl, CHCTEMBI U
o0opynoBaHUe, ONMUCAHHBIE B HACTOSINEH 3asBKe, Hampumep, Uil 0oOpalOTKHM MaTepHaioB
MOCPEACTBOM M3JIy4Y€HHUs], MOTYT UCIOJIb30BaTh UCTOUHUKH, ONMMCAHHBIE B HACTOSIIEN 3as1BKe, a
TaKXKe JH000H IPpyroi MoaxoAsuil HCTOYHHUK.

HcTouHnKM ramMma-u3iy4eHHs BKJIIOYAIOT PAJAMOAKTUBHBIE s7pa, TAK KaK H30TOIbI
KOOasbTa, KaJbL¥sl, TEXHELUs, XpOMa, Tajjius, WHAWS, HOAa, »Kejes3a, KPHUIITOHA, Camapws,
CeJIeHa, HATPHsl, TaJUIUs U KCEHOHA.

HcTOuHNKY PEHTTE€HOBCKOTO M3JIyUY€HUs BKJIFOUAIOT CTOJIKHOBEHUE MyYKa 3JIEKTPOHOB C
METAJUTMYECKUMU MUIIEHSIMH, TAaKHMMU KakK BOJb(GpaM WIH MOJUOAEH, WM CIUIABbL, WM
KOMIIaKTHbIE MCTOYHUKH CBeTa, TaKhe Kak MCTOYHUKH, KOMMEpPYECKH MPOU3BOJUMBIE
komnanuen Lyncean.

Anba dacTHIBl MOEHTHYHBI SIIPY aToMa refust U o0pa3yroTcs npu anbda-pacrnane
Pa3JMUHBIX PagUOAKTUBHBIX sJiep, TAKUX KaK H30TOINbI BUCMyTa, IOJIOHUS, acTaTa, pajoHa,
¢bpaHus, pagus, HEKOTOPBIX aKTHHUIOB, TAKMX KaK aKTUHHH, TOPUH, YpaH, HENTYHUH, KIOPHIA,
KanuOpHUH, aMEPULIUI U TUTYyTOHHH.

HcTounnkn ynbTpaduoneToBOro M3Ny4deHHs BKIIOYAIOT AeHTEpPHUEBbIE MM KaIMHEBbIE
JIAMIIBI.

Hctounnkn WHQPAKpPACHOrO H3JIYYEHHs BKJIIOYAIOT KEPAMUYECKHE JIAMITBI  C

CaH(I)I/IpOBbIMI/I, OUMHKOBBIMHA MJIN CCJICHUAHBIMHA I[I/Ia(bpaFMaMI/I.
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HCTOYHUKM MUKPOBOJH BKIIFOYAIOT KIHUCTPOHBL, PAaJUOYACTOTHBIE WCTOYHHUKH THUIA
Slevin WM UCTOYHUKHU C ATOMHBIMH ITyYKaMH, B KOTOPble IPUMEHSIOT ra3000pa3Hble BOAOPOL,
KUCJIOPOJI MJIU a30T.

Yckopurenu, mpuMeHsieMble JUIsl yCKOPEHHsI YaCTULl (HarpuMep, SJ€KTPOHbI I HOHBI),
MOTYT OBITb IOCTOSHHOTO TOKa (HAmpuMep, 3JEKTPOCTATHYECKMMH ITOCTOSIHHOTO TOKAa WM
3EKTPOJMHAMUYECKUMU MIOCTOSIHHOTO TOKa), PaaroYacTOTHBIMU JIMHEHHbBIMY,
MarHUTOUHIYKIIMOHHBIMU JINHEHHBIMH UJIM HETIPEPBIBHOTO M3ny4yenus. Hampumep, B criocobax,
ONMUCAHHBIX B HACTOSIIEM JOKYMEHTE, MOXHO HCIOJb30BATh pPAa3JIMYHbIE YCTPOWCTBA
o0JyueHUsl, B TOM YHCJIe HCTOYHUKU MOHHU3ALMH SJIEKTPHUECKUM TOJIEM, 3JIEKTPOCTATUYECKUE
WOHHBIE  CEMapaTopbl, TI'eHEepaTopbl HOHU3ALMH  JJEKTPUYECKHM IIOJIEeM, HCTOYHUKHU
TEPMOSJICKTPOHHOH 3SMHCCHM, HCTOYHHUKH HOHOB CO CBEPXBBICOKOUACTOTHBIM pa3psiioM,
PELUPKYJSIMMOHHBIE WJIM CTATUYECKHE YCKOPHUTENH, AUHAMUYECKUE JIMHEHHBIC YCKOPHTEINH,
yckoputenu Ban-ne-I'paada, yckopurennm mapku Cockroft Walton (Hampumep, yckoputenu
IMMEJUIETPOH (PELLETRON®)), LINACS, Dynamitrons (Hampumep, YCKOPUTEIH
JUHAMUTPOH (DYNAMITRON®)), UKIOTPOHBI, CHHXPOTPOHBI, OETaTPOHBI, YCKOPHUTEIH
TpaHC(OPMATOPHOTO THUIA, MUKPOTPOHBI, TUIA3MEHHbBIE T€HEPATOPDI, KACKAIHbIE YCKOPUTETH H
CKJIauaThle TaHIAeMHble yckoputenu. Hampumep, B kommanuu IBA, benbrust moxHO
npuoOpecT!  YCKOPUTENHM LUKIOTPOHHOro Tuma, Takue kak cucreMa POJOTPOH
(RHODOTRON®), npu stom B komnanuu RDI, teneps IBA Industrial, mosxxHo mpuobpectu
yckoputenu mnoctositHHoro toka, takue kak JMHAMUWUTPOH (DYNAMITRON®). [pyrue
NOAXOASALINE CHCTEMbl YCKOPUTENeH BKIIOYAIOT, HAaNpHMep: CHCTEMbI THIA TpaHchopmaropa
MIOCTOSIHHOTO TOKa ¢ U30JupoBaHHON MarHuTHOH ceTkoii (ICT), koTopbie MOKHO IPUOOPECTH B
xommanun Nissin High Voltage, fAnonwms; yckopurenun S-band LINAC, koTopbie MOMKHO
npuodpectu B komnanuu L3-PSD (CHIA), yckopurtemu Linac Systems (®panuums), Mevex
(Kanaga) m Mitsubishi Heavy Industries (Anonus), yckopurenu L-band LINAC, koropsie
MoskHO TiproOpectn B kommanuu lotron Industries (Kanana), u yckopurenu Ha ocHoe UJTY,
KOTOpbIe MOJKHO mpuoOpectn B komnanuu Jlaboparopun byakepa (Poccus). MoHBI 1 MOHHBIE
yckoputenu paccmorpensl mybmukanusx Introductory Nuclear Physics, Kenneth S. Krane, John
Wiley & Sons, Inc. (1988), Krsto Prelec, FIZIKA B 6 (1997) 4, 177-206, Chu, William T,
«Overview of Light-Ion Beam Therapy» Columbus-Ohio, ICRU-IAEA Meeting, 18-20 mapra
2006 roma, Iwata, Y. et al., «Altemating-Phase-Focused IH-DTL for Heavy-lon Medical
Accelerators» Proceedings of EPAC 2006, Dnunbypr, lotnannuun) u Leaner, C.M. et al.,
«Status of the Superconducting ECR Ion Heavy Venus» Proceedings of EPAC 2000, Bena,

ABcTpusi. HekoTopble yCKOpUTENH 4YacTHIl U UX NMPUMEHEHHe omnmcaHbl, HanpuMmep Medoff B
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nateHre CIIIA Ne 7931784, monHoe omnucaHue KOTOPOIO BKJIKOYEHO B HACTOSLIMM JOKYMEHT
MOCPEACTBOM CCBIJIKH.

ONEeKTPOHbl MOXXHO TOJIY4YUTb C TIIOMOIUBIO pAAMOAKTUBHBIX sAep, KOTOpbIE
nojBepraroTcss Oera-pacmazy, TakKMX Kak HW30TONBI Hofa, LE3us, TEXHELUs W UPUIHSL
AnbTepHAaTHUBHO, B KaueCTBE€ MCTOYHUKA 3JIEKTPOHOB MOJKHO HCIOJB30BaTh 3JIEKTPOHHYIO
nyIwKy Ojarogapss €e TEepMOXJIEKTPOHHOH OMHCCHHM W YCKOPSATh 32 CYET YCKOPSIOIIEro
MOTEHIHaNa. DJIEKTPOHHAS IMyIIKa TeHEPUPYET JIEKTPOHBI, KOTOPBIE 3aT€M YCKOPSIOTCS 38 CUET
OONBLION pa3HULIBI MOTEHIUAIOB (Hanpumep, Oonbiie npuMepHo S00 ThicsY, OoJbIe TPUMEPHO
1 MwinroHa, OoJblIe NMPUMEPHO 2 MIJUIMOHOB, OOJbIIE€ MPUMEPHO 5 MHJLTHOHOB, OOJbIIe
NPUMEPHO 6 MIJUTHOHOB, OOJbLIE MPUMEPHO 7 MHJUIMOHOB, OOJIbIIE MPUMEPHO 8 MHJUTHOHOB,
Oospie TpUMEpHO 9 MWJUTMOHOB WK Aaske Oojbine 10 MHIJTMOHOB BOJIBT) U 3aTEM WX
CKaHHMPYIOT MArHUTHBIM CIIOCOOOM B IIOCKOCTH X-Y, TI€ 3JIEKTPOHBI CHadaja YCKOPSIOTCS B
HanpaBJIeHUH Z BHU3 TO TPyOe YCKOPUTENS M BBIACISIIOTCS uepe3 auadparmy u3 (oibri.
CkaHupoBaHHe NY4YKOB 3JIEKTPOHOB MOXHO MCIOJBb30BaTh [UIsl YBEJIWYEHHs] IMOBEPXHOCTU
oOiydeHuss mTpu OOJIyUeHWH MaTEpHAaJiOB, HAmIpuUMep, OWOMAcChl, TepeMelaeMon dYepes
ckaHupyromuil nmy4dok. CKaHMpPOBaHME IyYKOB D3JIEKTPOHOB TaKK€ IO3BOJIAET PaBHOMEPHO
pacrpenenuTh TEIUIOBYK0 HArpy3Ky Ha auadparMe M TNOMOraeT YMEHBIIUTh pa3pylIeHHe
nradparMel U3 (ONBrU BCIEACTBHE MECTHOTO HArpEBaHMA IOA NEHCTBHEM Iy4Ka 3JIEKTPOHOB.
Paspymenne nuadparmbl u3 Qosabru ABISETCS NPUYUHON 3HAUUTENBHOIO BPEMEHH MPOCTOST U3-
3a MOCJNEAYIOUNX HEOOXOAMMBIX PEMOHTHBIX pPabOT M MOBTOPHOTO 3amycCKa 3JIEKTPOHHOM
My IIKH.

B cnocobax, onmcaHHBIX B HACTOSIIEH 3asBKe, MOJKHO HCIIONIB30BATh PA3JINUHbIE IPYTHE
yCTPOHCTBA OOJyueHHs, B TOM 4YHCJIE HWCTOYHUKA MOHM3ALMH BJIEKTPHYECKUM TIOJIEM,
3JIEKTPOCTAaTUYECKHE HMOHHBIE CEMapaTopbl, MeHepaTOpbl MOHM3AIMM 3JIEKTPUUYECKUM IIOJIEM,
UCTOYHUKH TEPMOSJIEKTPOHHON SMHUCCUHM, HUCTOYHUKU HOHOB CO CBEPXBBICOKOYACTOTHBIM
paspsiioM, pPEeUMPKYJSLUOHHBIE WM CTaTHYECKHE YCKOPUTENH, JAMHAMUYECKHE JIMHEWHbIE
yckopurenu, yckoputenu Ban-ne-I'paada um cximaguaTele TaHAEMHbIE yCKOpUTENnd. Takue
ycTpoiicTBa paccMmoTpensl, Hampumep, Medoff B matenre CIIIA Ne 7931784, nmonHOe onucaHue
KOTOPOTO BKJIFOUEHO B HACTOSIIIUN JOKYMEHT IMOCPEICTBOM CChUIKH.

B kadecTBe HCTOYHMKA U3JMY4YEHUS] MOXKHO HCIIOJIb30BaTh IYyYOK BJIEKTPOHOB.
[IpenmMyiecTBaMu My4Ka 3JIEKTPOHOB SIBJSIFOTCS BBICOKHE MOILITHOCTH 71036l (Harpumep, 1, 5 mun
nake 10 Mpaxm Ha cex), BBICOKAash IMPOIMYCKHAsT CIOCOOHOCTb, OOOpPyIOBaHHWE C MEHBIIEH
repMeTH3aLuel U ¢ MeHblIed u3ossanuen. 1Ilydku 371eKTpOHOB Tak:Ke MOTYT UMETb BBICOKHMU
snekTpuueckuii koapduumeHr mnosnesHoro neiicteus (Hampumep, 80%), NO3BOISAIOIIMI

UCTIONIb30BaTh MEHbIIE 3HEPTUH OTHOCUTEIBHO APYTHX CIOCOOOB OOJyuY€HHs, YTO MOXKET
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o0yciaBnuBaTh 0oJiee HU3KYIO CTOMMOCTD SKCIUTyaTalluy 1 MOHIKEHHbIE BHIOPOCH MAPHUKOBBIX
ra3oB, COOTBETCTBYIOLIME MEHbIIEMY KOJMYECTBY MpPUMEHseMOl sHepruu. Ilyuku s1eKTpoHOB
MOKHO TNOJY4YUTb, HAlpuUMep, C MOMOUIbK 3JEKTPOCTATHUECKUX TI'€HEPATOPOB, KaCKaIHBIX
I€HepaToOpOB, TPAHC(POPMATOPHBIX TIE€HEPATOPOB, HMU3KOZHEPreTHUECKUX YCKOpUTENeH ¢
CUCTEMON CKaHUPOBAHUS, HHU3KO3HEPreTHMYECKUX YCKOPHUTENeH ¢ JMHEHHBIM KaTOIOM,
JIMHENHBIX YCKOPUTENIEH U UMITYJIbCHBIX YCKOPUTENEH.

DNEKTPOHBI TAKIKE MOTYT OBITh OoJiee 3((HEKTUBHBI C TOUKH 3PEHUS BbI30BA U3MEHEHHI
MOJIEKYJIAPHOM CTPYKTYpbl yIJIEBOACOAEPKAIIUX MaTepHalioB, HaIMpUMep, IOCPEICTBOM
MexaHu3Ma pacuiernienus neneil. Kpome toro, snekTpossl ¢ sHeprusmu ot 0,5 mo 10 MsB
MOTYT TPOHUKATh B MaTepHajbl C HU3KOW IUIOTHOCTBIO, TaKHE KaK MaTepHajbl OMOMACCHI,
OINHCAaHHbIE B HACTOSINEH 3asBKe, HAMPHUMEpP, MaTepuaibl ¢ OOBEMHOH IUIOTHOCTBIO MeHee 0,5
r/eM® u rnyonaoit ot 0,3 mo 10 cM. DNEKTPOHbI B KaueCTBe HMCTOYHHKA HOHU3HPYIOLIETO
U3JIyUEHUS] MOXXHO TPUMEHSATh, HANPUMeEp, U CPABHUTENIbHO TOHKHX INTaleNel, CIOeB WU
NOJUIO’KEK MAaTepHajioB, HAmpuMep, C TOJNIMWHONW MeHee mnpumepHo 0,5 mrotima (1,27 cwm),
Hanpumep, meHee npumepHo 0,4 mroiima (1,016 cm), 0,3 mroiima (0,762 cm), 0,25 mroiima (0,635
cM) mn MeHee ripumepHo 0,1 mrofima (0,254 cm). CornacHO HEKOTOPBIM BapHAHTAM pPeau3aliu
N300peTeHNsT HHEPTHsl KXKIOT0 3JIEKTPOHA M3 My4YKa 3JIEKTPOHOB COCTABIIAECT OT mpumepHo 0,3
M>5B no npumepso 2,0 M3B (MIILITHOH 3J1€KTPOH-BOJIBT), Hanpumep, ot npuMmepHo 0,5 MaB no
npumepHo 1,5 MaB unmu ot npumepso 0,7 MsB o npumepno 1,25 MsB. Cniocobs! 0bnydenus
MaTepuasoB OMUCaHbl B myOsukaimu 3asBku Ha nmateHT CIIA 2012/0100577 Al, nonanHou 18
okTsiOpst 2011 roma, mMOMHOE OMHCAHHWE KOTOPOH BKIJIOYEHO B HACTOSIIMHA JTOKYMEHT
MOCPEACTBOM CCBIIKU.

YcrpoiictBa Ay 3JIEKTPOHHO-JIYYEBOTO  OOJIyYEHHST MOXKHO NPUOOPECTH WM
CKOHCTpyupoBaTh. Hampumep, »>JeMeHTbI HWIM KOMIIOHEHTBHL, TakKhe Kak HHIYKTOPH,
KOHJIEHCATOPBI, KOXXKYXHW, MCTOYHHMKH IUTAHUSA, KaOeaH, 3JIEKTPONPOBOAKA, CUCTEMBbI C
peryiupyeMbIM HampsDKEHUEM, S3JEMEHTbl C  PEeryJHpPOBKOM CHIIBI TOKA, W3OJSILIUOHHBIH
MaTepuaj, MHKPOKOHTPOJUIEPBI M OOOPYINOBAaHWE U OXJAXKACHHUS, MOXKHO MPHOOpPECTH |
CMOHTHPOBATH C MOJYYEHHEM YCTPOUCTBA. B HEKOTOPBIX Cily4yasix CEPUINHOE YCTPOUCTBO MOXKHO
MOAU(HUUMPOBAaTh W/WIM amanTupoBaTh. Hampumep, yCTpOWCTBA W KOMIIOHEHTBI MOXKHO
npuoOpecTd B JIOOOM M3 KOMMEPYECKHX HCTOYHHKOB, ONMMCAHHOM B HACTOSINEM JTOKYMEHTE,
Bkirouass lon Beam Applications (Jlysen-mss-Hes, bensrusi), Wasik Associates Inc. ([pakar,
Maccauycerc), NHV Corporation (Anonus), the Titan Corporation (Can-Huero, Kamudopawus),
Vivirad High Voltage Corp (bunnepuka, Maccauycerc) w/unu Jlaboparopuu bynkepa (Poccus).
TunuuHble SHEPrUU 3JEKTPOHOB MOTyT cocTaByATh 0,5 MaB, 1 MsB, 2 M3B, 4,5 MsB, 7,5 M>B

wm 10 M3B. MOImHOCTh THIUYHOTO YCTPOMCTBA AJISL 3JIEKTPOHHO-JIyUYEBOTO O0JIyueHUSI MOXKET
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coctaBsite 1 kBT, 5 kBT, 10 kBT, 20 kBT, 50 kBT, 60 kBT, 70 xBT, 80 ¥BT, 90 xBT, 100 BT,
125 kBT, 150 kBT, 175 kBT, 200 kBT, 250 kBT, 300 xBT, 350 kBT, 400 kBT, 450 kBT, 500 KBT,
600 kBT, 700 xBt, 800 kBT, 900 xBT unu naxe 1000 xkBt. Yckopurenu, KOTOpPbIE MOKHO
UCIIOJIb30BaTh, BKIOYAOT obiyudareqn NHV cpenneii sHepruu cepun EPS-500 (Hanpumep, ¢
HanpspkeHueM yckopurtens 500 kB u Tokom nyuxka 65, 100 unu 150 mA), EPS-800 (Hanpumep, ¢
HanpspkeHueM yckopuresst 800 kB u Tokom myuka 65 wnn 100 MA) uiau EPS-1000 (manpumep, ¢
HanpspkeHueMm yckopurensi 1000 kB u Tokom mydka 65 wiu 100 MA). Kpome TOro, MoxkHO
UCTIONIb30BaTh yckopurenu u3 cepun NHV ¢ Bbicokoit sHepruedi, takue kak EPS-1500
(Hampumep, ¢ HampsbkeHueM yckopurens 1500 kB u tokom mywka 65 mA), EPS-2000
(Harpumep, ¢ HampsbkeHueMm yckopurens 2000 kB u tokom myuka 50 mA), EPS-3000
(marpumep, ¢ HampspkeHueM yckoputens 3000 kB u toxkom myuka 50 mMA) m EPS-5000
(marmpumep, S000 u Tokom myuka 30 MA).

BriOOp ONTHUMAanbHOrO peIeHHs] MPH PACCMOTPEHHUH TEXHHUYECKHUX XapaKTEPUCTHUK
MOIIIHOCTH YCTPOHCTBAa Ui 3JIEKTPOHHO-JIYYEBOTO OONY4YeHHs BKIIOYAET CTOMMOCTH
SKCIUTyaTalluH, KalUTaJIbHBbIE 3aTPAThl, AMOPTHU3ALMOHHBIE PACcXOAbl U TadapUThl YCTPOMCTBA.
Beibop onTuManpbHOrO pemeHus MNP PACCMOTPEHHH YPOBHEH 3KCHO3MLIMOHHOW O3Bl
3JIEKTPOHHO-TY4eBOro 00JlyueHUs MOKET ObITh OCHOBAH HA 3aTpaTax Ha SHEPTHI0 u 3aboTe 00
9KOJIOTUH, O€30MacHOCTH U 3710poBbe. OOBIYHO, reHepaToOphl pa3MeIaloT B KaMepe, Harlpumep,
U3 CBHHLA WJIM O€TOHa, 0COOEHHO MPHU HCIOJIB30BAHUM PEHTI€HOBCKOIO HM3JIyYEHHsI, KOTOPOe
reHepupyercss B mporecce. BbIOOp ONTHMAaJIbHOIO pPELIEHUS NPU PACCMOTPEHUH SHEPrui
3JIEKTPOHOB BKJIFOUAET CTOMMOCTb SHEPIHUH.

C nomouiplo yCTPOHCTBA IJISl BJIEKTPOHHO-JIyUEBOrO OONIyUeHHsT MOKHO CO37aTh JIMOO
HETIOZIBIDKHBIA TMY4YOK, JHOO CKaHUPYROIUHA my4oK. CKaHUPYIOIIMHA Ny4OK MOXKET OBbITh
NPEANOYTUTENIbHBIM  Oslaroapst OONBLION JAJMMHE pa3BEePTKH CKAHMPOBAHUS W BBICOKUM
CKOPOCTSIM CKaHMPOBAHUS, TIOCKOJIbKY 3TU CBOMCTBA 3()()EKTUBHO 3aMEHSIOT OOJIBINYIO [ITUPUHY
HEMOJBW)XHOIO My4ka. KpoMe Toro, 1oCTynHble IUPUHBI pa3BEPTKU COCTABIAOT 0,5 M, 1 M, 2 M
wi Oonee. CKaHUPYIOLIMA MYYOK SBISETCS NPEATIOYTUTENBHBIM COTJIACHO OOJIBLIIMHCTBY
BAPUAHTOB peaTM3alli U300PETeHNs, OMMCAHHBIX B HACTOSINEH 3asBKe, BCIENCTBHE OONbIIEH

IIMPHUHBI Pa3BEPTKU U MOHKEHHON BEPOSTHOCTH MECTHOT'O HAIPEBAHUS U MTOJIOMKH Anadparm.

JJIEKTPOHHBIE IYHIKH — IUAPPAI'MbI

Cucrema M3BIIEUEHUS AT YCKOPUTENS 3JEKTPOHOB MOKET COAEPKaTh ABE nuadparmbl
u3 Qonpru. OXnaxgarOmUi ra3 B CUCTEME H3BJIeUYeHHs ¢ ABYyMs auadparmMamu u3 (Gosbru

MOXET MPENCTABIATh COOON MPOAYBOUHBIN a3 WIN CMECh, HAIIPUMEP, BO3YX, HIJIM YHCTBIN ras.
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CornacHo OHOMY M3 BAPHAHTOB PeaM3alluy M300pETeHUs ra3 MpencTaBiseT cOOOW MHEPTHBINA
ras, TaKOM Kak a30T, aproH, reui u/unm Auokcun yriepona. [IpennouTurenbHO IPUMEHATD a3,
a He JKUIKOCTb, MOCKOJIbKY IOTEPH 3HEPTUU B IMyYKe 3JIEKTPOHOB MUHHUMH3UPOBAHBI. MOXKHO
TaK)ke€ WCIONb30BaTh CMECH YHCTOrO rasa, Ju0O TpenBapuTeIbHO CMELIaHHble, JHOO
CMEIIaHHble HAa JIMHUM Iepei IomajaHueM Ha auadparMbl WM B HPOCTPAHCTBO MEXIY
mnadpparmMamu. OXJNaXKTAOUMA ra3 MOXHO OXJAAUTh, HANpPUMEP, C IOMOIIBIO CHCTEMBI
TeriooOMeHa (HarmpuMep, XOJIOAUIbHUKA) W/IITH MyTeM UCTIAPEHHS U3 KOHAEHCHPOBAHHOTO ra3a
(HampuMep, SKUAKOrO asoTa, skuakoro remusi). Juadparmbr w3  ¢Qonbru  onucaHsl B
PCT/US2013/064332, noganHoti 10 oktsa0pst 2013 roxa, moJHOE OMKUCAHUE KOTOPOH BKJIFOYEHO

B HaCTOﬂH_II/Iﬁ JAOKYMEHT IOCPEACTBOM CCBLIIKH.

HAT'PEBAHUE U ITPOITYCKHASA CIIOCOBHOCTbDB IIPU OBPABOTKE
OBJIYYEHHUEM

[Ipn HEYyNpYyrux CTOJKHOBEHHUSX B OMOMAacce NpH B3aUMOIECHCTBUH 3JIEKTPOHOB H3
Ny4Ka 3JEKTPOHOB C BEIIECTBOM MOJKET IPOUCXOAUTH HECKOJIbKO mpoueccoB. Hampumep,
MOHHU3ALMsI MaTepuaa, pacileluieHHue [eny MOJUMEPOB B MaTepualie, CIIMBaHKUE MOJMMEPOB B
Marepuaje, OKUCIEHHE MaTepuaia, TeHepUPOBAHUE PEHTTEHOBCKOIO M3JIy4eHUs! («TOPMO3HOTO
U3YYeHHs») U KOJIeDaTeIbHOTO BO30YKACHHST MOJIEKYJT (Harnpumep, reHepupoBaHue (OHOHOB).
He Oynyum cBs3aHHBIMH C KOHKPETHBIM MEXaHU3MOM, YMEHBIIEHHE COINpPOTHBISIEMOCTH
obpaboTke MoxeT ObITh OOYCIOBJIEHO HECKOJBKUMU M3 YKa3aHHBIX 3(P(EKTOB HEYNpyroro
CTOJIKHOBEHHsI, HalpUMep, HMOHHU3AIMeH, pacLIelyIeHHeM Lenel IOJMMEpOB, OKHCIEHHEM U
reHepupoBaHreM (OHOHOB. Hekortopwle u3 ykaszaHHBIX 3((ekToB (Hampumep, B YaCTHOCTH,
reHePHPOBaHHE PEHTIEHOBCKOTO H3JIy4YeHHs), TpeOYIOT SKPaHUPOBAHHS M TEXHHYECKHX
OapbepoB, HAMIpUMEp, 3aKIIOUYEHUE TPOIIECCOB O0IyUeHUs] B OETOHHYIO KaMepy (M KaMepy U3
APYroro HEmpo3padyHoOro s u3NydeHust wMarepuana). Jlpyroit sddexr obnyuenus,
kosebarenbHOe BO30YKIEHHE, KBUBAJIEHTEH HAarpeBanuio odpasua. Harpesanue obpasua myrem
OOJIy4eHUsT MOKET MOMOYb YMEHBIIUTH CONMPOTHUBIIEMOCTb 00pabOTKe, HO MEperpeB MOXKeT
Pa3pyLINTh MaTepHal, Kak OyJeT ONMMCaHO HUXKE.

Annabatndeckoe moBbleHHEe Temmepatypbl (AT) B pe3yabpraTe MOTJIOMIEHHS
MOHU3UPYIOIIEro u3inyueHus onuceiBaercs ypasHenuem: AT = D/Cp, roe D npencrasnsier codoii
cpennoro no3y B KI'p, Cp mpencrapnser coboii Temnoemkocts B JIx/r °C u AT npencrasiser
coboii usmenenue temnepatypsl B °C. TemI0eMKOCTh THIMYHOTO CYXOro MaTepuaja GMOMAacChl
Oyzer coctaBisiTh Okojio 2. Brnaxknast bnomacca Oyner umers OoJiee BBICOKYIO TEIIOEMKOCTD B

3aBUCHUMOCTH OT KOJIMYECTBA BOJbI, MIOCKOJIbKY TEIIOEMKOCTh BOJBI O4eHb BbICOKA (4,19 JIx/r
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°C). Meramnbl MMEOT Topasno 0ojiee HHM3KUE TEIUIOEMKOCTH, HAMPUMED, TEMIOEMKOCTb
Hepskasetomeli cranu 304 cocrasnser 0,5 Jix/r °C. V3MeHeHMe TeMmmepaTypbl BCJIEICTBHE
MTHOBEHHOTO IOTJIOIIEHUS H3JIyueHHst OMOMAcCON U HEePIKaBeroIeH CTaJbiO JIJIs Pa3IMYHbIX 7103
obny4yenust mokazaHo B Tabmuue 1. IIpu BBICOKMX TeMmepaTypax OKUIAIOT OTKJIOHEHHE OT

PacCUMTAHHBIX 3HAYEHUH TEMIEePATyp BCICACTBUE PA3NIOKEHNS ONOMACCHI.

Tabnuua 1: PaccuntanHOe yBEIHMUEHHE TEMIIEPATYPhI il OMOMACChl U HEPIKABEIOLIEeH CTaIn

Joza (Mpan) Buomacca Cranb
pacuetHoe AT (°C) AT (°C)
10 50 200
50 250, pasznoxxeHue 1000
100 500, paznoxenue 2000
150 750, paznoxeHue 3000
200 1000, pasznoxenue 4000

Bricokne TemmepaTypel MOTYT pPa3pyLINTh W/WIM MOAU(HUIMPOBATH OUOTONIMMEpHI B
oromMacce, Tak 4TO MOJUMEPbI (HampUMep, LEJUITI0JI03a) HE TMOIXOIAT IJIsl JOMOJHUTEIbHOM
oOpaborku. buomacca, moxsepraemasi BO3JEHCTBUIO BBICOKMX TEMIIEPATyp, MOXKET CTaTh
TEMHOU, JIMIIKOM U MCIyCKATh 3aIllaxy, YKa3blBAIOLIUE HA Pa3jiokeHHe. JIMIKOCTh MOXKET maxe
3aTPYAHUTH TPAHCIIOPTUPOBKY MaTepuana. 3amaxy MOTYT ObITb HENpPUSATHBIMH M CO3/1aBaTh
npobnemy Oe3omacHocTu. PakTuuecku, ObUIO OOHAPYKEHO, YTO B MPOLIECCAX, ONMHCAHHBIX B
HACTOsAIIEH 3asBKe, IeJeco0Opa3sHO MOANEepKUBAaTh OMOMAaccy NpU TeMIepaType HUXKe
npumepHo 200 °C (mampumep, Hiwke npumepHo 190 °C, Hwxke mpumepHo 180 °C, Huxe
npumepHo 170 °C, Hmxe npumepHo 160 °C, Hmke npumepsHo 150 °C, Hmke npumepso 140 °C,
Hwke npumepHo 130 °C, Hwxke npumepHo 120 °C, Hmke npumepro 110 °C, ot npumepno 60 °C
no 180 °C, or mpumepno 60 °C no 160 °C, or npumepro 60 °C no 150 °C, ot npumepno 60 °C
1o 140 °C, or nmpumepno 60 °C no 130 °C, or npumeptno 60 °C no 120 °C, ot npumepno 80 °C
no 180 °C, ot npumepno 100 °C no 180 °C, ot nmpumepno 120 °C no 180 °C, ot npumepno 140
°C no 180 °C, ot npumepno 160 °C go 180 °C, ot nmpumepno 100 °C no 140 °C, ot npumepHO
80 °C o 120 °C).

beuto 0OHapyskeHO, YTO AJIsl MPOLIECCOB, ONMMCAHHBIX B HACTOSALICH 3asiBKE (HAmpUMeD,
IUIE YMEHBIICHHsI COMPOTUBIISIEMOCTH 00paboTke), HeoOxonmuMo oOJydeHHe C HO030M BBILIE
npumepHo 10 Mpan. Kpome Toro, HeoOXoamma BBICOKAsl NMPOIMYCKHAs CHOCOOHOCTb, YTOOBI

oOJy4eHHe He CTajo Y3KUM MecToM mpu oOpaborke Omomaccel. OOpaboTka MOTUUHSIETCS
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ypaBHeHHI0O MomHOcTH 103bl: M = FP/D x Bpems, rme M mnpencrasisier coboii maccy
obny4yenHoro marepuana (kr), F mpencrasisier coO0l OO MOITHOCTH, KOTOPAsi MOTJIOLIAETCS
(OespasmepHas BenmuuHa), P mpencrasisier codolf MomHOCTh M3nydeHus: (KBT=HamnpsokeHue B
M>5B x Tok B MA), BpeMsi mpeacTasisier coboit Bpemst 00padotku (cex) u D npexncrasisier coboi
noromennyio 103y (KI'p). B Tunuunom nporecce, B KOTOPOM JOJIsI MOTJIOMEHHON MOIIHOCTH
¢duKCHpOBaHa, MOIHOCTh M3JIyYEHHUs] OCTAETCSI IOCTOSIHHONW U HeoOXOoAMMa OnpesieIeHHast 1032,
MPOMYCKHYIO COCOOHOCTH (Hampumep, M, oOpadoTaHHON OMOMACChl) MOXKHO TOBBICUTh MyTEM
yBEJNINYeHUs] BpeMeHHu oOnyueHust. OHAKO yBENMYEHUE BpEMEeHH O0TyueHus: 0e3 BO3MOKHOCTH
OXJIAXKJIEHUs] MaTepuaja MOXET TMPHBECTH K UYPEe3MEPHOMY €ro HarpeBaHHIO, Kak
NPOMUTIOCTPUPOBAHO C MOMOLIBIO PACUETOB, MOKa3aHHBIX BhIe. [ToCKOMBKY OnoMacca mMeer
HU3KYIO VAEIBHYIO TEIJIONPOBONHOCTh (MeHblne nmpumepHo 0,1 Bt M'lK'l), paccessHue TeIuia
TPOKICXOIUT MEIJICHHO, B OTJIMYNE, HAPUMED, OT MeTasios (Gombie mpumepHo 10 Bt m7'K™),
KOTOpbIE MOTYT pacCeMBaThb SHEPTHI0 OBICTPO, MPU YCIOBHH, YTO HUMEETCS CTOK TeIia JJis

nepenavy SHEPrum.

JJIEKTPOHHBIE TYHIKH — TIOI'VIOTUTEJIA ITYYKA

CornacHO HEKOTOpPbIM BapHUaHTAM peaTH3alii H300pPETeHUsT CUCTEMbl U CIOCOOBI
BKJIFOYAKOT MOTJIOTUTENh My4Yka (Hampumep, 3aTBop). Hampumep, moOrioTHTENs Myyka MOXKHO
UCTIONIb30BaTh JUJIsl OBICTPOrO TMpEKpaleHus] I yMeHblIeHHs oONydeHus Mmartepuana Oe3
BBIKJTFOUEHHSI  JJIGKTPOIHUTAHUS  DJIEKTPOHHOJIYYEBOTO  YCTPOHCTBA.  AJIBTEPHATHUBHO,
MOTJIOTUTENIb TIy4YKa MOKHO HCIOJIb30BaTh MPH MOAKJIOYEHUN NHTAHUS My4YKa 3JIEKTPOHOB,
HampuUMep, TOTJIOTUTENb My4YKa MOMKET OCTAHOBHUTb MYyYOK JJIEKTPOHOB, MOKAa TOK IMy4YKa He
noctur TpebyemMoro ypoBHs. llorjoTturens mydka MOXKHO TOMECTUTb MEXKIy IepPBOM
nradparmoit u3 Qoapru U BTOpol auadparmoit m3 ¢osbru. Hampumep, mornoturens mydka
MO’KHO YCTaHOBUTb TakuM 0Opa3oM, 4TOOBI OH ObUT MEPEIBUKHBIM, TO €CTh TaK, YTOOBI €ro
MOKHO OBLIO MepeMelnaTh Ha TPASKTOPUIO MyYKa M yOUpaTh ¢ yKa3aHHOW Tpaektopuu. Jlake
MO’KHO HKCIIOJIb30BAaTh YaCTUYHOE TEPEKPBhITHE IMy4YKa, HANpUMEp, UISl PEryJMPOBAHHS O3B
oby4enwus. [TornoTurens myyka MOXKHO YCTAHOBUTD HA MOy, HA TPAHCIIOPTEPE JJIsl OMOMACCHI,
MIPUKPETUTh K CTEHKE, K YCTPOUCTBY M3NTydeHus (HampuMep, K KPOHIITEHHY JJisi CKAHUPOBAHWSI)
Wik K JIEOOOM OMOPHON KOHCTPYKIWH. llorjoTuTenb mydka MPEeNmOYTUTENHHO 3aKPETUISIOT
OTHOCHUTEJIbHO KPOHINTEWHA UIsi CKAaHUPOBAHUS TaKUM O0pa3oM, 4TOOBI MyYOK MOYKHO OBLIO
3¢ (PeKTUBHO peryiupoBaTh C MOMOIIBIO MOTJIOTUTENS IMydka. [lOrjioTUTeNh MydKa MOXKET
COIepKaTh ILIAPHHUP, PeNIbC, KoJieca, MPOpe3d WU JPYyrHe CPeaCTBa, IO3BOJISIIOIINE €My

(YHKLUMOHUPOBATh TNpPH NEpPEMELIeHNH B NMYy4YOK M U3 mydka. [lormorurens mydka MOKHO
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BBITMIOJIHUTh W3 JIFOOOro MaTepuaja, KOTOpbId OyAeT 3aaepKuBaTh MO MeHbImeld mepe 5%
3JIEKTPOHOB, HampuMmep, no meHblueit mepe 10%, 20%, 30%, 40%, 50%, 60%, 70%, mo
MeHblel mepe 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% wunu naxe
npumepHO 100% 351eKTpOHOB.

ITornorurens myuka MOXHO BBIIOJHUTH U3 METAJJIa, B TOM YHCJIE, HO HE OrPaHUYUBAsICh
UMM, W3 HEep)KaBelINel CTainu, CBUHIA, JXeje3a, MoiauOneHa, cepeOpa, 30J0Ta, THTaHa,
AJIOMUHUS, OJIOBA WJIM CIUIABOB TMEPEYHCICHHBIX METAJIOB, WJH JIAaMUHATOB (CJIIOUCTBIX
MaTepuajioB), W3rOTOBJIEHHbIX C TMPUMEHEHHEM YKa3aHHbIX METAUIOB  (Hampumep,
KepaMHUYECKOTO MaTepraia C METAJUIMYECKUM TOKPBITUEM, TOJIUMEpa € METaJUTMYECKUM
MOKPBITUEM, KOMIIO3UI[MOHHOTO MaTepHuaia ¢ METAJUIMYECKUM TOKPBITHEM, MHOTOCJIOWHBIX
METAJTHYECKUX MAaTepPUAJIOB).

[Tornorurens myyka MOXKHO OXJIAINTh, HAMPUMEP, C MOMOIIBI0 OXJIAXKAAIOLIEH TeKy4ei
Cpelbl, TAKOH KaK BOAHBIA pacTBOp wid ra3. [IOrioTUTeNnh Mydka MOKET OBbITh YACTHYHO WU
MOJIHOCTBIO TIOJIBIM, HANpPUMEpP, CONep:KaTh MOJOCTU. BHyTpeHHee MpOCTPaHCTBO MOTJIOTHUTEIS
My4YKa MOJKHO HCIIOJB30BaTh IS OXJIAXKOAKOLIUX JKUAKOCTEH W ra3oB. llormoturens mydka
MOKET HMeThb JI0Oyi0 ¢GopMy, B TOM HHCIE, IJIOCKYIO, H30THYTYIO, KPYIJIYIO, OBAJBHYIO,
KBaJIPaTHYIO, MPSIMOYTOJIbHYIO, CKOLICHHYIO U KJIMHOBHIHYIO (DOPMBL

[Mormotureny mydka MOXKET HMETh Mep(OPALMOHHBIE OTBEPCTHUS, YTO MO3BOJISET
HEKOTOPBIM 3JIEKTPOHAM TMPOXOAWTH Yepe3 HHUX, Peryjupys (Hampumep, YMEHbIIas), TaKHM
o0Opa3zom, ypoBHU OOJIyueHHs MO BCel mouanu nuadparMbl MM B ONpeIeNIeHHbIX 00J1acTsIX
nradparmel. [IornoTuTeNns myvka MOKET MPENCTaBIATh COOOH CeTh, M3TOTOBJIEHHYIO, HATIPUMED,
U3 BOJIOKOH WJIM MPOBOJIOKHU. JIJisi peryupoBaHust OOTyueHHs] MOKHO MCIIOJIb30BATh HECKOJIBKO
MOTJIOTUTENIEN MyYKa, COBMECTHO WJIM He3aBUCHMO. I1orinoTuTesns mydka MOXKHO PEeryJjupoBaTh
TUCTAHIIMOHHO, HAIIPUMEP, C MOMOIIBIO PAANOCUTHAJA, WIIH JKECTKO BMOHTHPOBATh B IBUTATEb

AJIA MEPEABUXKEHUA MTyYKa B Pa3HbIC ITOJIOKCHUA.

JIOBYHIKH JIA ITYYKA

BapuanTtel peanuzanuu u300peTeHUs, ONMHCAHHBIE B HACTOALICH 3asiBKE, B CIydae
00paboTKM HM3JIy4YeHHEM TaKK€ MOTYT BKJIIOUATh JIOBYLIKY Ayl mydka. Llenp JOBymKu uis
nydka COCTOMT B 0€30MacHOM TMOTJIOUICHWH Iydka 3apsDKeHHbIX dvacTtull. IlomoOHo
MOTJIOTUTENO Ty4YKa, JIOBYIIKY JUI My4YKa MOYKHO HCIOJb30BaTh JUIsI OJIOKMPOBKH IydKa
3apsbkeHHBIX yacTull. OQHAKO JIOBYIIKA Ui My4YKa SBJSIETCS Tropaszfno Oojee HaaeKHOH, ueM

MOMJIOTHUTECIIb IyYKa U MpE€AHA3HAYCHA OJIA 6.]'IOKI/IpOBKI/I MTOJIHOM MOIIMHOCTHU IIyYKa 3JICKTPOHOB
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B TCUCHUE MMPOAOJIKUTEIIbHOTO NEPHUOAA BPEMCHU. Vka3aHHbIE JIOBYIIKH YaCTO UCIIOJB3YIOT IJIA
OJIOKMPOBKY MyYKa NPU MOAKITIOUEHUH YCKOPUTEINS K TUTAHUIO.

KpOMe TOro, JIOBYLIKHW JisI ITy4YKa BBIIIOJHEHbI C BO3MOXHOCTBIO BbIACPIKHBAHUA
TEIUIa, BBIAEISIEMOr0 YKa3aHHBIMU Iy4YKaMHU, U OOBIYHO M3TOTOBJIEHBI U3 TAKUX MaTEpPHAJIOB, KaK
Mellb, aIOMUHUM, yriepon, Oepwuiuii, BonbgpaM win pryTh. JIOBYIIKHM Ui My4YKa MOXKHO
OXJIaJIUTh, HAIIPUMEP, C MOMOIIBIO OXJTAKIAAIOLIEH TEeKy4Yel Cpenbl, KOTOPas MOXKET HaXOAUThCS

B TCIIJIOBOM KOHTAaKT€ C .IIOBYLHKOI\/JI AJIA ITy4Ka.

MATEPHUAJBI BUOMACCHI

JIMrHOLIEJUTIONIO3HbIE  MaTepHajbl,  HAMpUMep,  MaTepHalibl, KOTOPbIE  MOXKHO
UCIOJIb30BaTh B Crocobax U 00OpyIOBaHMH, ONMMCAHHOM B HACTOSIIEM JOKYMEHTE, BKJIIOYAIOT,
HO HE OrPaHMYHMBAIOTCS WMH, IPEBECHHY, IMPECCOBAHHYIO NPEBECHHY, APEBECHBIE OTXOIbI
(HampuMep, ONMJIKH, JIPEBECHHY OCHHBI, OPEBECHYIO CTPYKKY), TpaBbl (Hampumep, Mpoco
NPYTHEBUIHOE, KUTAHCKUI TPOCTHHK, CIIAPTHHY, ABYKHUCTOYHHK TPOCTHHKOBHUIHBIIN), 36pHOBbIE
OTXOJbl, (HApUMeEp, PUCOBYIO LICTYXY, MIEIYXY OBCA, COJIOMY MIIEHHLbI, SYMEHHYIO LISTYXY),
CeJIbCKOXO3SIICTBEHHbIE OTXOIbl (HAmpUMeEp, CHUJIOC, COJOMY KaHOJbL, COJIOMY TMIIEHHLIBL,
COJIOMY STYMEHsI, COJIOMYy OBCa, COJIOMY pHCa, JKYT, KOHOIUIIO, JieH, 0aMOyk, cu3aib, abaky,
CTEP’KHHM KYKYPY3HBIX IOYATKOB, KYKYPY3HYIO COJIOMY, COEBYIO COJIOMY, KYKYPY3HO€ BOJIOKHO,
JIOLEPHY, CEHO, BOJIOCSHON TOKPOB KOKOCA), OTXOXbl OT mepepaboTku caxapa (Hampumep,
’KMBIX, CBEKJIOBUYHBIH JKOM, JKMBIX araBbl), BOZOPOCIH, MOPCKHE BOJOPOCIHH, HABO3, CTOYHbIC
BOJIbI U CMECH JIFOOBIX U3 MEPEYHCICHHBIX BEIECTB.

B HEKOTOpBIX Cily4asix, JUTHOLEIUIFOJIO3HbBIN MaTeprall BKIFOYAET CTEPKHU KYKYPY3HBIX
no4aTkoB. WM3MenbyeHHblE WM pa3fpoOSieHHbIE MOJIOTOM CTEPKHU KYKYPY3HBIX IMOYaTKOB
MOKHO PacrpenesiuTh B BHIE CJIOS CPaBHUTELHO PABHOMEPHOW TOJNIIMHBI Ui OOJyYeHUs! U
nocyie oOJyueHHss WX JIErKO IUCIEPrupoBaTh B Cpene Ui JAajbHeiimeir oOpaborku. B
HEKOTOPBIX CIydasix IJisi o0jierdeHusi yOOPOYHBIX padoT u cOOpa HUCHOIB3YIOT KYKYpPy3HOE
pacTeHHe LeTUKOM, BKJIFOUasi KyKypy3Hble cTeOJIH, KYKypYy3HbIe 3epHa H B HEKOTOPBIX CIIy4asix
Ha)ke KOPHEBYIO CUCTEMY PaCTEHHUs.

[IpeumyIecTBEHHO He TpeOyeTcsi JOMOJHUTENbHBIX [HTATEJIbHBIX BELIECTB (KpoMe
UCTOYHHMKA a30Ta, HAIpUMep, MOYEBHMHBI MM aMMHakKa) B mpouecce (pepMeHTALUH CTep:KHEH
KYKYPY3HBIX MMOYaTKOB MJIH LIEJUTFOJIO3HBIX HJIH JIMTHOLEJUTIOJIO3HBIX MaTePHAJIOB, COAEPIKAIIUX
3HAYHUTEJIbHbIE KOJIMUECTBA CTEPKHEH KYKYPY3HbIX TOYATKOB.

Kpome TOro, Crep:kHH KyKYPY3HBIX IOYaTKOB, MEpel M IOCTe H3MENbUeHHs, Jerdye

TPAHCIIOPTUPOBATH U JTUCTIEPTUPOBATh U OHU MPOSIBJIAIOT MEHBIIYIO CKJIOHHOCTh K 00pa30BaHUIO
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B3PBIBYATHIX CMeCe B BO3AyX€ IO CPAaBHEHUIO C JPYTUMH LEJUIFOJIO3HBIMH  WJIH
JIMTHOLEJUTIOJIO3HBIMU MaTepUalaMH, TAKUMHU KaK CEHO U TPAaBBI.

Ilennmrono3Hple MaTepuajbl BKIIOYAIOT, Hampumep, Oymary, OyMaskHbIE W3IENus,
OyMakHbIe OTXObL, OYMa)KHYIO MacCy, MIMIMEHTHYI0 OyMary, MeJoBaHHYK Oymary, Oymary c
HOKPBITHEM, OyMary ¢ HalOJHUTEJSIMH, XKYPHAJIbl, MEYaTHYIO MPOAYKIMIO (HampuMep, KHUTH,
KaTajJory, CIPAaBOYHHMKH, OSTHUKETKH, KaJeHIapH, IO3APABUTENIbHbIE OTKPBITKH, OpOLIIOPHI,
MPOCIIEKThI, ra3eTHy0 Oymary), Oymary mjsi mpuHTepa, Oymary C MOJUMEPHBIM MOKPBITHEM,
KapTOUYKH, KapTOH, OYMaKHBIH KapTOH, MAaT€PHAJbl C BBICOKHM COIEPKAaHHEM OL-IIeJUTIOJIO3BI,
TaKMe Kak BaTa, M CMECH JIOOBIX M3 TEpPEUnCIIeHHBbIX MarepuanoB. Hampumep, OymakHble
uszenus, onucanHbie B 3asBke Ha nmateHT CIITA Ne 13/396,365 («Magazine Feedstocks» Medoff
¢ coaeropamu, nomaHHoOW 14 ¢epans 2012 roga), MOJHOE OMUCAHHE KOTOPOW BKJIFOYEHO B
HACTOSIIIUI TOKYMEHT MOCPEICTBOM CCBUIKH.

Llennmro03HbIE MaTepUANIbl TAK)KE MOTYT BKJIIOYATH JIMTHOLGJUTIOJIO3HBIE MAaTEpHaJIbI,
KOTOpbIe OBUTH YACTHYHO WJIH MOJHOCTBIO NENUTHU(DUIIUPOBAHBI.

B HEKOTOpBIX Cydasx MOXKHO HMCIOJB30BATh IPYrHe MaTepuatbl OMOMacChl, HApuMep,
KpaxMaJlbHble MaTepuanbl. KpaxmanpHble MaTepuasibl BKIOYAOT CaM Kpaxmall, HampuMmep,
KYKYPY3HBIH KpaxMaJ, MIIeHHYHbIN KpaxMal, KapTo(penbHbId KpaxMall UIH PUCOBBIA Kpaxmal,
MPOU3BOAHOE KpaxMaJia WJIM MaTepuall, COAeP KA KpaxMaJ, TAaKOW Kak CheJOOHBIN MPOAYKT
NUTAHUS WM CENIbCKOXO3sIIiCTBEHHAast KynbTypa. Hampumep, kpaxMasibHBIM MaTepuan; MOXKeET
IPENCTABISITh COOON apakady CbeTOOHYIO, PEUHEBYIO KpyIy, OaHaH, SYMEHb, MAHUOKY, KyA3Y,
OKpY, €aro, copro, OObIKHOBEHHBIH JTOMAIIHUI KapTodenb, ClIaaKuid KapTodennb, Tapo, AMC WIN
onuH win Ooyiee BUAOB OOOOBBIX, TAKMX KaK KOHCKHE O00bI, yeueBMma wiu ropox. Cmecu
moObIX ABYX WM Oojee KpaXMajJbHbIX MAaTEPHANIOB TAKXKE SIBISIFOTCS KPaXMaJbHBIMH
marepuaiamu. Kpome TOro, MOXXHO HCIHOJB30BATh CMECH KPaxXMAaJIbHBIX, LEJUTFOJIO3HBIX W/HIIN
JIMTHOLIEJUTIOJIO3HBIX MaTepuasioB. Hampumep, Onomacca MOXKET MpencTaBiisiTh coOOi pacTeHue
LEJIUKOM, YacTh PACTEHHsI WJIM pa3Hble YacTU PACTEHMS, HANpPUMeEp, ILICHULbI, XJIONKA,
KYKYpy3bl, prica win aepeBa. KpaxmaibHble MaTepHaabl MOXKHO 00paboTaTh ¢ MPUMEHEHHEM
JIFOOBIX CITOCOOOB, OMMCAHHBIX B HACTOSIIEH 3asBKE.

MukpoOHbIe MaTepHalbl, KOTOPbIE MOKHO HCIIOJIb30BaTh B KAUECTBE ChIPhsI, BKIIOYAOT,
HO HE OrpPaHWYMBAIOTCA WMH, JEOOOH NPUPOMHBIA WM TE€HETHYECKH MOAM(ULINPOBAHHBINA
MHUKPOOPTaHU3M WJIM OPTaHU3M, KOTOPBIE COIEPKHUT I CIOCOOEH O0EeCreYnTh HCTOYHHUK
yIJI€BOAOB (HAampuMep, LEJUTI0NI03Y), HAIPUMEpP, MPOTUCTBI, HANPUMEp, SKUBOTHBIE MPOTUCTHI
(Hampumep, mpocTeiinue, Takue Kak (uaremaTel, amMeOOHIHBIE TpocTeiimue, UHPY30puu U
CTIOPOBUKH) M PACTUTENbHBIE MPOTUCTHI (HAIIPUMEpP, BOMOPOCIH, TaKWe KaK albBEOJSIPHBIE,

XJ'IOpaanHO(bI/ITOBbIe, KPpUIITOMOHAAOBbBIC, 3BIJICHUIBI, FJ'IaYKO(bI/ITOBbIe, l"al'lTO(bI/ITOBbIe,
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KpPacHbI€ BOIOPOCIH, CTPAMEHOIWIbl M 3eJieHble BOAOpOCHHn). Jlpyrue mpumepsl BKIHOYAIOT
MOpPCKHE BOAOPOCIH, TUIAHKTOH (HaIpuMep, MAaKPOIUIAHKTOH, ME30IUIAHKTOH, MHUKPOIUIAHKTOH,
HAHOIUIAHKTOH, IHUKOIUIAHKTOH U ()EMTOIUIAHKTOH), (PUTOIJIAHKTOH, OakTepuu (Hampumep,
IPaMIIOJIOKUTENbHBIE OaKTepuu, rpaMOTPULIATENbHbIE OAKTEPUH U SKCTPEMO(]DUIIBI), APONKKU
W/WUIM WX CMeCH. B HEeKOTOphIX Cciydasx, MHUKpOOHyr OHOMAacCy MOMKHO THOJNY4YUTb U3
NPUPOIHBIX HCTOYHHUKOB, HANpPHMEpP, OKeaHa, 03ep, BOAHBIX OOBEKTOB, HANpUMEp, COJEHOH
BOJBI WJIM TIPECHON BOXBL, WJIM Ha cyule. B kadecTBe albTEepPHATUBBI WM B JIOMOJHEHHE,
MHUKPOOHYI0O OMOMAacCy MOKHO TOJYYUTh W3 CHUCTEM KYJIBTUBUPOBAHUS KJIETOK, HAIMPHMED,
KPYIMHOMACIITAOHBIX CUCTEM CYXOT'0 U BJIAYKHOTO KYJIBTUBUPOBAHUS U (DEPMEHTALIUH.

CornacHO ApyruM BapHaHTaM peaju3allid H300peTeHUs MaTepuaibl OMOMAcChl, TaKUe
KaK LEJUIIOJIO3HbIE, KpaxMallbHble M JIMTHOLIEJUTIOJIO3HbIE HCXOAHbIE MaTepHUalibl, MOXHO
NOJIYYUTh U3 TPAHCTEHHBIX MHUKPOOPTaHW3MOB M PACTEHHH, KOTOpbIE ObUIM MOIU(UIIPOBAHBI
OTHOCHUTENIbHO COpTa JUKOro Tuma. Takue MoAM(HKALUK MOXXHO OCYLIECTBUTBH, HAIPHMED,
MIOCPECTBOM TMOBTOPSIOIIUXCS CTaAul CeNeKLUH U pa3BelleHus C MOJydYeHHEeM B PacTeHUU
TpeOyeMbIx mpu3HakoB. Kpome TOro, ykasaHHbIE PACTEHHSI MOTJIM COAEPKATh IO CPABHEHHUIO C
COPTOM JIMKOTO THIIA yJOAJEeHHBbIH, MOAM(HULMPOBAHHBIN, C MONABICHHON SKCIIpecchueil u/muim
nobaBneHHbI TeHeTHYeCKHi Marepuan. Hanpumep, reHeTudeckd MOAU(PUIUPOBAHHBIE
pacTeHUs] MOXHO TOJYYUTh C MOMOINBI0 TexHosoruii pekomOmHaHTHBIX JIHK, B KOTOpBIX
reHeTHYeckre MOAMU(UKAILMKN BKJIIOYAIOT BHECEHHE MM MOAMDULIMPOBAHHE CHELHU(PUIECKHUX

F€HOB M3 PpPOAUTCIBCKUX COPTOB, WK, HAOpHUMEp, NOYTEM MNPUMCHEHHA TPAHCICHHOI'O

>
pasBeneHus], TP KOTOPOM B PACTEHHE BBOIAT CHELU(HUECKHH MeH MM I'eHbl U3 APYroro BUaa
pacteHust w/unn Oakrepuil. Jpyrod myTh CO3AaHHUSI F€HETHYECKOH M3MEHYHMBOCTH PEaTH3YIOT
Yyepe3 MyTalHOHHOE pa3BeleHUe, MPH KOTOPOM M3 SHIOTCHHBIX M€HOB UCKYCCTBEHHO CO3JAOT
HOBble ajuiesii. VCKyCCTBEHHBIE T€Hbl MOXHO CO3JaTh pPa3HbIMH CHOCOOAMH, BKIFOYAs
00paboOTKy pacTeHHUsI WM CEMSH, HalPUMep, ¢ MOMOIIBI0 XUMHUYECKUX MyTareHOB (Hampumep, ¢
NPUMEHEHUEM  aIKWIMPYIOIIMX  areHTOB,  SIOKCHIOB,  aJKaJOWIOB,  MEPOKCHIIOB,
dbopManpaeruna), oOiydeHHs] (HAMpPUMEpP, PEHTTEHOBCKOTO OOJy4YeHHs, raMMa-O0JIydYeHus],
HEUTpOHOB, Oera-dacThl, anb(a-4acTHll, MPOTOHOB, AEHTPOHOB, Y P-00/y4eHNsT) U TEIJIOBOTO
ylapa Wi ¢ MPUMEHEHHEM APYrol BHEINHEH HArpy3KH U IMOCIENYIOIIUX METOMOB CEJECKIIHH.
Jpyrue cnocoObl MOJy4YeHHsT MOAM(PHLMPOBAHHBIX I'€HOB peaNu3yroT ¢ npuMmeHeHuem [IL[P
CHIDKEHHOW TOYHOCTH W mepecraHoBku B JIHK ¢ mocnmemyromeidi BCTaBKOW HEOOXOIUMOMN
monuduuuposanHoii JIHK B TpeOyemoe pactenune mnm cems. CriocoObl BHeceHUs! TpeOyeMoit
TeHEeTHYECKOH M3MEHYMBOCTH B CEMsI WJIM PACTEHHE BKIIOYAKOT, HANpPUMeEp, NPHMEHEHHE
OakTepUabHOrO HOCHUTENS, OAJNTUCTHUECKYIO0 TpaHC(EeKLUto, ocaxaeHue ¢ocdara KaabIvs,

SJICKTPONOpaLrLO, CIJIAMCUHT FCHOB, IIOAABJIICHHUEC OJOKCIIPECCHU TI'CHOB, .]'II/Il'[O(beKI_[I/IIO,
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MUKPOMHBEKLUIO W TPUMEHEHHE BHPYCHBIX HocuTenel. JlomogHUTEIbHbIE TIe€HETHYECKU
Monu(pULIMPOBaHHbIE MaTepuaibl ObUTH omucaHbl B 3asiBke Ha mareHT CIIIA Ne 13/396369,
nonaHHol 14 ¢epans 2012 roma, MOJHOE OMUCAHHE KOTOPOW BKJIIOYEHO B HACTOSIIUN
JOKYMEHT TIOCPEICTBOM CChUIKH.

JIroOble U3 cocoOOB, OMMCAHHBIX B HACTOALIEH 3as1BKE, MOXKHO PEaTM30BaTh C IIOMOIIBIO

cMeceii JIoOBIX MaTepraioB OMOMACCHI, OMMCAHHBIX B HACTOSIIEH 3asBKeE.

JAPYI'HE MATEPHAJIBI

Jpyrue wmartepuanbl (HampuMmep, TPUPOAHBIE WM CUHTETHYECKHE MaTepHalibl),
HampuMep, TMOJIUMEpPbI, MOXXHO 00paboTaTh W/WIM TOJYYHTb C TOMOINBI CHOCOOOB,
00OpyIOBaHUS U CHCTEM, OMHMCAHHBIX B HACTOsIIEH 3asBKe. Hampumep, monusThiieH (Hanpumep,
JUHEWHBIN MOJNIM3THIIEH HU3KOU IJIOTHOCTH U TIOJIUATHIIEH BBICOKOW TUIOTHOCTH), TTOJTMCTUPOJIBI,
CyIb(OHUPOBAHHBIE TOJUCTUPOIBI, TOJUBUHIIIXJIOPU, CIIOKHbIE NOMM3QUpPHI (Hampumep,

HeiimoHn, DACRON™

2

KODEL™)  monuankuieHOBble 3(PHUPBL, MOJUBHHUJIOBBIE 3(UPHIL,
nommamunasl (Hapumep, KEVLAR™), nonustuneHtepedTanat, anerar LeJUTF0JIO3bl, aleTab,
NOJMAKPWJIOHUTPII, TojukapOoHatel (Hanmpumep, LEXANTM) — akpuiioBble MaTepuabl
[Hanpumep, NOIM(METHIMETAKPUIIAT), MOJHAKPUIOHUTPUIIBI], TOJNYPETAHBI, IOJUIPOIIJIEH,
noauOyTasiueH, MONUU300yTUIIEH, MOJUAKPUIIOHUTPII, TOJUXJIOPONIPEH (HAIIpUMEp HEOIPEH),
nomu(uuc-1,4- wu3onpeH) [Hampumep, MNPUPOAHBIN  Kayuyk]|, nomu(tpaHc-1,4-usonpeH)
[Hanpumep, ryrranepyal, peHondopmanibaerun, MeasaMuHGOPMaIbIETua, STMOKCUIBI, CIOKHBIE
nommd>Gupsl,  MOJIMAMHHBL,  MOJMKAPOOHOBBIE  KHUCJOTBHL,  HMOJMMOJIOYHBIE  KHCJIOTBI
NOJIMBUHUJIOBbIE CIUPTHI, MOJHAHTHApuAbl, noiudropyrneponst (Hampumep, TEFLONTM),
COEMHEHUs] OPTraHUYEeCKOro KpeMHHs (Hampumep, CHJIMKOHOBBIH Kaydyk), TOJIMCUIIAHBI,
npocThie moMM3GUps (HampuMep, NOTUSTHICHOKCU, TIONUMPONIJIEHOKCH), BOCKH, Macia U HX
cMecu. B Hacrosimee n300peTeHHME TakXKe BKJIIOYEHBl IUIACTMACCHI, PE3HHBI, 3JaCTOMEPBI,
BOJIOKHA, BOCKH, T'€JIH, Macja, aare3Bbl, TEPMOIUIACTMACCHI, TEPMOPEAKTUBHBIE TUIACTMACCHI,
pasyaraeMble MUKPOOPTaHU3MaMH TOJMMEPBI, CMOJIBL, TTOJIYYEHHbIE C TPUMEHEHHEM YKa3aHHBIX
NOJIMMEPOB, IPYTHe TMOJIUMEpPBI, IPYTUe MaTepHajbl 1 UX KOMOMHALMH. Y Ka3aHHbBIE MTOJIUMEPHI
MOKHO TIOJIYYUTh C MOMOIIBIO JIFOOOr0 MPUMEHHMOro Crocoda, B TOM YHCHE, C MOMOIIBIO
KaTHOHHOH TIOJIMMEpHU3aliH, AHWOHHOW TOJUMEPU3ALNH, pPAANKAIbHOW TONMMEPU3ALIUH,
NOJIMMEPH3ALNHU 110 MEXaHU3MY METaTe3Mca, MOJMMEPHU3AINH C PACKPBITHEM KOJIbLA, TPHUBUTON
NOJMMEPH3alNY, aAJUTHBHON MONMMepH3alru. B HEKOTOpBIX ciydasx crnocoObl oOpaboTkw,
OMUCAHHBIE B HACTOSINEM JOKYMEHTE, MO)KHO MHCIOJb30BaTh, HANpUMEp, U IPHUBHUTOH

MOJIUMEPU3ALNH, HHULUUPYEMOH paaukaiaMu, U ciiuBaHus. Takxke MOxHO obpaboraTh w/mimu
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U3TOTOBHTh KOMIIO3UIIMOHHBIE MaTepHajbl MOJHMMEPOB, HAMPHUMEp, CO CTEKJIOM, MeETaJUIaMHu,
O6uomaccoii (HarpuMep, BOJIOKHAMH, YaCTUIIAMU) H KEPAMUKOH.

Jlpyrue mMatepuaibl, KOTOpble MOKHO 00padoTaTh ¢ IPUMEHEHHEM CHOCOOOB, CUCTEM U
00OpyIOBaHUsI, OMUCAHHOTO B HACTOSINEM IOKYMEHTE, MPENCTABISIOT cOOOH KepaMH4YecKue
MaTepuasbl, MUHEpaJlbHbIE BELIECTBA, METAJJIbl, HEOpPraHudeckue coenuHeHus. Hampumep,
KPUCTAJUIBI KPEMHUSI M Te€PMaHMS, HUTPUABI KPEMHHs, OKCHUABI METAJJIOB, IOJYNPOBOAHUKHY,
U30JISITOPBI, IEMEHTBI H/UJTA TIPOBOTHUKH.

Kpome TOro, MmoxHo o0paboTaTh MPOMBIILICHHbIE MHOTOKOMIIOHEHTHbIE —WJIH
IITAMIIOBAaHHBIE MaTepHajbl (HampuMep, OT(HOPMOBAHHBIE, SKCTPYIUPOBAHHBIE, CBapEHHBIE,
CKJICTIAaHHBIE, MHOTOCJIOWHbIE WM OOBbEeOUHEHHbIE JOOBIM crocoboMm), Hampumep, kadenw,
TpyOBl, MIUTHI, KOKYXH, UHTErPAJIbHbIE MOJYIPOBOIHHUKOBbIE KPUCTAJLIbI, MOHTAXKHbIE IJIaTa,
NpOBOMA, IIMHBI, CTEKJA, JAMHHHPOBAHHbIE MaTepHaJbl, MPUBOAbI, PEMHH, MAIIHHbI M HX
komOuHaumu. Hampumep, oOpaboTka marepuana crnocodamu, OMHCAHHBIMU B HACTOSIIEM
JIOKYMEHTE, TO3BOJISIeT MOTU(HULMPOBATH MOBEPXHOCTH, HAMPUMEp, eNasi UX MONAAIIIUMHUCS
nanpHeWmed (yHKIMOHATM3AIMK, OOBEOMHEHUIO (HampuMmep, cBapke), w/mmum obpaboTka

MO3BOJIACT CIINBATL MaTCPHUAJIbL

HHOJYYEHHUE MATEPHAJIA BHOMACCHI - MEXAHUYECKASA OBPABOTKA

buomacca MokeT HaXOAUThCS B CyXOl (opMe, HalIpUMep, COEpKaTh MEHee IPUMEPHO
35% Bnaru (Hanpumep, meHee npumepHo 20%, menee npumepHo 15%, meHee nmpumepHo 10%
MeHee npumMepHo 5%, MeHee npumepHO 4%, mMeHee npumepHoO 3%, MeHee npumepHO 2% WK
naxe MeHee npumepHo 1%). buomaccy Takke MOXKHO TOCTABJISATh BO BJIAXKHOM COCTOSIHUH,
HampuMep, B BHJE BJIAXKHOTO TBEPAOIO BEIECTBa, LINIaMa WU CYCIIEH3UH, COIEepKallel Mo
MeHbLIel Mepe npumepHo 10% macc. TBepAoH ¢asel (HampuMep, O MEHbLIeH Mepe MPUMEPHO
20% wmacc., no MeHbleit Mepe npuMmepHo 30% macc., o MeHblIeil Mepe npuMmepHo 40% macc.,
1o MeHblieil Mepe npuMepHo 50% macc., o MeHblIel Mepe npuMepHo 60% macc., 0 MeHbLIeH
mepe npumepHo 70% macc.).

B cnocofax, omucaHHBIX B HACTOSINEH 3asiBKE MOXKHO HCIOJB30BaTh MaTEpHAaJbl C
HU3KOH OOBEMHOW IUIOTHOCTBIO, HANpPUMeEp, LEJUTIOJIO3HOE WIIHM JINTHOLEIUTIOJIO3HOE ChIPBE,
KOTOpoe ObUIO TpeABapUTENbHO 00padoTaHo (GuU3HMUecCKUMH croco0amMu sl OOeCTeYeHUs
OOBEMHON TUIOTHOCTH, COCTaBJsIOImEld MeHee mnpumepHo 0,75 F/CM3, HarnpuMmep, MeHee
npumepuno 0,7, 0,65, 0,60, 0,50, 0,35, 0,25, 0,20, 0,15, 0,10, 0,05 unu MeHee, Hampumep,
npumepro 0,025 r/cm’. O6BEMHYI0 MIOTHOCTH ompexensor ¢ momompbio ASTM DI1895B.

Kopoue, ciocod BKIIIOYAET 3aroiHeHHe H3MEPUTENBHOIO LUIMHAPA U3BECTHOTO 00bemMa npodoit
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U m3MepeHne macchl MmpoObl. OObEMHYIO IUIOTHOCTh PACCUMTBHIBAIOT IyTEM JEJIEHUS MAacChl
npoObl B TrpaMMax Ha H3BECTHbI 00BeM IMIMHIApPa B KyOmueckux caHtumerpax. llpu
HEOOXOIMMOCTH, MaTepuaibl ¢ HU3KOH OObEMHOMN IJIOTHOCTBIO MOXKHO YIUIOTHUTB, HAIIPHUMED,
cnocobamu, onrcanubivMu B matente CIIIA Ne 7971809, onybnukoBanHoM 5 utonst 2011 ropa,
MIOJIHOE ONMCAHUE KOTOPOTrO BKIIFOUEHO, TEM CaMbIM, ITOCPEICTBOM CCBLIKH.

B HekoTOpbIX ciydasx npenBapuTenbHas o0padOTKa BKIOYAeT NPOCEHBAHUE
marepuaia duomaccsl. [IpocenBaHie MOXKHO OCYLIECTBUTD Yepe3 CETKY WM nep(oprpoBaHHYIO
IUIACTHHY C TpeOyeMbIM pa3MepoM OTBEPCTHH, HampuMmep, MeHblne mpumepHo 6,35 mm (1/4
moiima, 0,25 mroiima), (Hanmpumep, Menbie npumepHo 3,18 mm (1/8 mrotima, 0,125 mroiima),
menblIe npumepHo 1,59 mm (1/16 mrofima, 0,0625 nrofima), meHbine npumepHo 0,79 mm (1/32
moiima, 0,03125 mroiima), Hampumep, mensbine npumepno 0,51 mm (1/50 mroiima, 0,02000
nrorima), menbine npumepro 0,40 mm (1/64 mroiima, 0,015625 mroiima), menbine npumepro 0,23
MM (0,009 mrotima), menbire npumepno 0,20 mm (1/128 mrotima, 0,0078125 mroiima), MeHbLIe
npumepHo 0,18 mm (0,007 mroiima), menbine npumepHo 0,13 mm (0,005 mrofima) mimm maxke
menbiie npuMepro 0,10 mm (1/256 mrotima, 0,00390625 nmroiima)). B onHOM 13 koHpUrypaumii
TpeOyemast Omomacca mpoBaiuBaeTcsl dyepe3 nepdopanroHHbIE OTBEPCTHUS MM CHTO U TaKUM
oOpaszom, Omomacca ¢ pa3mepoM, OONbIINM, YeM neppOpalOHHbIE OTBEPCTHUS WJIH CHUTO, He
noasepraercst odnydeHuto. Takue Oonee KpynHble MaTepHaabl MOXKHO 00padoTaTh MOBTOPHO,
HanpuMep, MyTeM H3MeJbUeHHUs WIM HUX MOXHO MPOCTO YAaIuTh U3 oOpaborku. B apyroii
KOH(Urypauuu Marepuaj, pa3mepbl KOTOporo Oosblie, 4deM mep(opaluoHHbIE OTBEPCTHS,
obny4yaror u Oojiee MeNKMH MaTepual YAAISIIOT MyTeM IPOCEUBAHMS WM HCIIOIB3YIOT
NOBTOpPHO. B Takoro poma koHQUIypanuu TpaHCIOPTEP, TakOW Kak BHUOPALIMOHHBIN
TpaHCTIOpTEp, caM (HAmpuMep, YacThb TPAHCIOPTEpa) MOXKET ObITh NEepPOPUPOBAHHBIM HIIU
U3rOTOBJIEH C NPUMEHEHHeM ceTku. Hampumep, COTriacHO OJHOMY M3 KOHKPETHBIX BapPHAHTOB
peanu3anyy  HM300peTeHUsT Marepuall OHOMAacChl MOXKET OBbIThb BJIQXKHBIM, TPU OTOM
nepOpaliOHHbIE OTBEPCTHSI WM CETKa IMO3BOJSIFOT BOJE BBITEKaTb M3 OHOMACCHl Tepen
o0JIy4eHneM.

[IpocenBanne MaTepraia TaK)kKe MOKHO OCYIIECTBUTH PYYHBIM CIIOCOOOM, HAIIPUMeED, €
MIOMOIIBIO OTIEPaTOpa MIJIM MEXaHUYECKOro YCTPOICTBa (HampuMep, aBToMaTa, 000pYIOBaHHOTO
[[BETOBbIM, OTPAKATENbHBIM WM JAPYI'MM JAaT4YUKOM), KOTOpPOE€ YIOAIsAeT HeXKeIaTelbHbIH
marepuai. IIpocenBaHne TakKe MOXKHO OCYLIECTBHTH IyTEM MAarHUTHOTO TPOCEUBAHHS, IMPH
5TOM MAarHuT Pa3MELIAI0T OKOJIO TPAHCIOPTHUPYEMOTo MaTepHaja, U MarHUTHBIH MaTepHhal
YIAJSIIOT IyT€M MArHUTHOTO BO3/AEHCTBUSL.

BosmokHas mpenBaputenbHas oOpaOOTka MOXKET BKJIIOYATh HAarpeBaHUE MaTepHala.

Hanpumep, uvacTe TpaHcmoprepa, IepeMernaromas OHMomaccy HJIH APYrodl MaTepuai, MOXKET
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NPOXOAUTh 4Yepe3 30Hy HarpeBa. 30HY HarpeB MOXKHO CO3/aTh, Hampumep, ¢ momourpio MK-
U3JIyUEHUs,, MUKPOBOJIH, CXKUTaHUs (Hampumep, rasa, yriis, HeTH, OMOMAacChl), pe3UCTUBHOTO
HArpeBaHusl W/WIM WHAYKTUBHBIX KaTymeK. Terio MOXXHO NPUMEHSTh IO MEHbIIeH Mepe C
OIHOH CTOPOHBI WK OoJiee YeM OHOW CTOPOHBI, HArPEBAHUE MOKET ObITh HETIPEPHIBHBIM HIJIN
NEePUOANYECKUM U HarpeBaTh MOXKHO TOJIBKO 4acTh MaTepHasia uiu Bech Matepuan. Hampuwmep,
YaCTh TPAHCIIOPTHPYIOINEro »Keao0a MOXHO HAarpeTb C MOMOIIBIO HArpeBaTENbHOH pyOalIky.
HarpeBanrne MOXHO OCYINECTBHTb, HANPUMEp, C LEJbI0 CYIIKH MaTepuana. B ciy4ae cyuiku
Marepraja YKa3aHHYI CYLIIKy MOXHO OOJIerduTh, TNPH HATPEeBaHUU WM O€3 Hero, myTeMm
nepeMenieHys rasa (Hampumep, Bo3nyxa, kucjoponaa, azora, He, CO,, aprona) Han Guomaccoit
u/unn yepe3 OMOMAcCy MPH €€ TPAHCIIOPTUPOBKE.

B HekoTOpBIX Cilydasix mpeaBapUTeSbHas 00pa0OTKa MOXKET BKIIOYATh OXJIAKICHHE
marepuana. Oxnaxnenue Mmatepuaia onucano B marente CIIIA Ne 7900857, onyOnukoBaHHOM 8
mapra 2011 roma, omucanue KOTOPOrO BKJIIOYEHO B HACTOSLIUN JOKYMEHT IOCPEACTBOM
ccbulkn. Hampumep, oxia)ieHne MOJKHO OCYIIECTBUTh IMyTeM IMOJAuM OXJIAXKIAIOIIeH TeKyden
cpenbl, HanmpuMep, BOABI (HampuMep, ¢ TIHLEPHHOM) WIH a30Ta (HarpuMep, JKHIKOTro a30Ta) B
HIDKHIOIO 4acTh TpaHcmopTHupyromero kenoba. CorjacHO albTepHATUBHOMY BapUAHTY
peanm3anuyu HM300peTeHHs OXJAKOAOIMUN ra3, HamnpuMmep, OXJIAXACHHBIH a30T, MOXKHO
IPOAYBaTh MOBEPX MaTepHaga OMOMacChl MITH MO TPAHCIIOPTUPYIOIIEH CUCTEMON.

Jlpyroii BO3MOXHBIH C€rocod IpeaBapuUTeNbHOW O00paOOTKM MOXKET BKJIKOYATh
nobaBieHne MaTepuaia B OMOMAcCy WJIM JIpyrue BUAbI ChIpbs. JIOMONHUTENbHBIA MaTepua
MOKHO OOaBHTh, HAIIPUMEp, IyTEM OpOIIEHHs, pa3OpbI3STUBAHMS W/IIIN BIMBAHUS MaTepHuaia B
Ouomaccy mpu ee TpPaHCIOPTHPOBKE. Marepuaibl, KOTOpble MOXXHO NOOaBUTh, BKIIIOYAIOT,
HATpUMep, METAJUIbl, KepaMHUECKHEe MaTepuajbl W/WIM HOHBI, KAaK OMUCAHO B MyOJIMKAILUH
3asBku Ha mateHT CIIIA 2010/0105119 Al (nomannoit 26 oktsiops 2009 roma) u myOnukanuu
3asiBku Ha mareHT CIIIA 2010/0159569 Al (momannoit 16 nexabpss 2009 roma), moJiHOE
OMHCAaHWE KOTOPBIX BKJFOYEHO B HACTOSIIUN JOKYMEHT IOCPEACTBOM CCBUIKH. BO3MOXHBIE
MaTepHabl, KOTOPbIE MOKHO 100ABUTh, BKJIFOUAIOT KUCJIOTHI U OCHOBaHMS. Jlpyrue MaTepuaisl,
KOTOpble MOXXHO J00aBUTb, MPENCTABISAIOT COOOH OKUCIUTENH (HampuMep, TEePOKCUIBIL,
XJIOPaThl), TTOJUMEPHI, TIOJTMMEPH3YEMble MOHOMEPH! (HAIPUMEp, COAepIKAIie HEHACHIIEHHBIE
CBSI3M), BOAY, KaTaiu3aTtopbl, ()ePMEHTHl W/WIM OpraHu3Mbl. Marepual MOKHO JO0aBUTH,
HampuMmep, B 4YHUCTOW (opme, B BHIE pacTBOpa B pacTBOpuTene (HampuMep, BOAE WIIH
OpPTaHUYECKOM PAaCTBOPUTENE) W/WIM B BUAE PacTBOpa. B HEKOTOPBIX Cilydasx pacTBOPUTEIND
ABJISIETCSA JIETYYUM M MOXET OBbITh IPHUTOTOBJIEH C LEJIbI0 HCIAPEHUs, HapUMep, IMyTeM
HAarpeBaHusl W/WJIM TPOAYBAaHHUsS rasa, Kak omucaHo panee. J[oOaBieHHBbI MaTepwal MOXKET

00pa30BBIBATh PABHOMEPHOE TOKPBITHE HAa OMOMAacce WU MPENCTaBiIsITh COOOW TOMOTEHHYIO
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CMECh pa3HbIX KOMIIOHEHTOB (Hampumep, OHMOMacChl W JIOMOJIHUTENBHOIO MaTepuaa).
JlobaBneHHbI MaTepHal MOXKET MOAYJHPOBATh MOCIENYIOIYI0 CTaauI0 OOJyYeHHs MyTeM
yBenuueHuss sQdexTuBHOCTH 0ONyueHUs, nemrndupoBaHus OONYyUYEHUS WIM HU3MEHEHUS
BO3JIEHUCTBHs OONyueHHs (HarmpumMep, OT MYyYKOB 3JEKTPOHOB IO PEHTITEHOBCKOTO H3JIy4EHUs
WM HarpeBaHus1). YKa3aHHbIH CrIOCOO MOXKET HE BO3AEHCTBOBATH Ha OOJydy€HHE, HO MOXKET
ObITh MPUMEHUM Ui JalbHeHIeil nocnenoBareabHoN o0paboTku. JloOaBneHHBIH MaTepua
MOKET TMMOMOYb IpPH TPAHCIOPTHPOBKE Marepuaja, HampuMep, 3a CUET CHIDKEHHs YpPOBHEH
TIBLTH.

buomaccy MOXXKHO HampaBisiTh Ha TpaHcHoprep (Hampumep, BHOPALIMOHHBIC
TPAHCIIOPTEPBHI, KOTOPBIE MOKHO HCIOJB30BATh B KAMEPAX, OMMCAHHBIX B HACTOSINEH 3asBKE) C
NOMOIIBIO  JIGHTOYHOTO  TPAHCIOpPTEpPa, IMHEBMATHYECKOTO  TPAHCIOPTEPa, BUHTOBOTO
TpaHcropTepa, OyHKepa, TpyObl, BPYUHYIO HJIM TMOCPEACTBOM KOMOWHAIMM TMEPEYHCICHHBIX
BBILIIE YCTPOWCTB. buomaccy MOKHO, Hampumep, cOpachiBaTh, BbUIMBATh W/MJIHM MOMELIATh HA
TPAHCTIOPTEP JIFOOBIM U3 YKa3aHHBIX CrIoco00B. COrjIaCHO HEKOTOPBIM BAPHAHTAM pPean3alnun
M300peTeHnsT MaTepual JIOCTaBJSIIOT K TPAHCIIOPTEPY, NPUMEHsSI 3aKIIOUEHHYI) B KOXKYX
CHCTEMY paclpenesieHuss MaTepuana, 4TO IIOMOraeT IoaAepkaTb arMochepy € HU3KHM
cofiepyKaHHeM KHUCJIOpOJa W/WJIM PEryJupoBaTh NbUIb M MEJKHE YacTHIbl. B3BelleHHble WM
CYCIIEHOUPOBAHHbIE B BO3AyX€ MEJIKHE YacTUIbl OHOMAacChl M TBUIM  SIBISIOTCS
HE’KEeJIATeNIbHBIMU, MOCKOJIBKY OHM MOTYT CO3/1aTh OMAaCHOCTb B3pPbIBA WIIM NMOBPEAUTH (HOIBrY
auadparMbl 3JIEKTPOHHOM NymKU (TP TNPUMEHEHWH TaKOro YCTPOWCTBAa IUid 0OpaboTKh
Marepuana).

Marepuan MOXHO BBIPOBHATH sl (OPMHUPOBAHUS PABHOMEPHOW  TOJIIUHBI,
coctasisitomei ot npumepro 0,0312 (mpumepHo 0,7925 mm) 1o 5 aroiimMoB (mpumepHo 127 Mm)
(marmpumep, ot npumepHo 0,0625 (nmpumepno 1,5875 mm) mo 2,000 mroiimoB (mpumepHo 50,8
MM), oT nipuMepHo 0,125 (mpumepno 3,175 mm) no 1 arofima (mpumepHO 25,7 MM), OT IPUMEPHO
0,125 (mpumepno 3,175 mm) o 0,5 mrotima (mpumepHo 12,7 mm), ot nmpumepro 0,3 (mpumMepHO
7,62 mm) no 0,9 mrotima (mpumepso 22,86 mm), ot npumepHo 0,2 (mpumepno 5,08 mm) o 0,5
mroiima (mpumepHo 12,7 mm), ot mpumepro 0,25 (mpumepHo 6,35 Mmm) mo 1 mroiima (mpuMepHO
25,4 mm), ot npumepHo 0,25 (mpumepHo 6,35 mm) mo 0,5 moiimMa (mpumepro 12,7 mm), 0,100
(mpumepHO 2,54 mMm) +/- 0,025 mrofima (mpumepro 0,635 mm), 0,150 (mpumepro 3,81 mm) +/-
0,025 mrofima (mpumepno 0,635 mm), 0,200 (mpumepno 5,08 mm) +/- 0,025 aroiima (mpumMepHO
0,635 mm), 0,250 (mpumepro 6,35 mm) +/- 0,025 nroiima (mpumepno 0,635 mm), 0,300
(mpumepHO 7,62 Mm) +/- 0,025 mrofima (mpumepro 0,635 mm), 0,350 (mpumepro 8,89 mm) +/-
0,025 mroiima (mpumepno 0,635 mm), 0,400 (mpumepHo 10,16 mm) +/- 0,025 mroiima (mpumMepHO
0,635 mm), 0,450 (nmpumepno 11,43 mm) +/- 0,025 mrofima (mpumepno 0,635 mm), 0,500
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(mpumepHo 12,7 mm) +/- 0,025 mrofima (mpumepno 0,635 mm), 0,550 (mpumepno 13,97 mm) +/-
0,025 mroiima (mpumepno 0,635 mm), 0,600 (mpumepHo 15,24 mm) +/- 0,025 mroiima (mpuMepHO
0,635 mm), 0,700 (mpumepno 17,78 mm) +/- 0,025 mrofima (mpumepno 0,635 mm), 0,750
(mpumepHo 19,05 mm) +/- 0,025 nrotima (mpumepno 0,635 mm), 0,800 (mpumepHo 20,32 mm) +/-
0,025 mroitma (mpumepno 0,635 mm), 0,850 (mpumepno 21,59 mm) +/- 0,025 mrotima (mpumMepHO
0,635 mm), 0,900 (mpumepno 22,86 mm) +/- 0,025 nrotima (mpumepno 0,635 mm), 0,900
(mpumepHo 22,86 mm) /- 0,025 mroiima (mpumepHo 0,635 mMm).

B 1menoMm, mpeamodTUTENbHO TPAHCIOPTHPOBATH MAaTepHasl 4Yepe3 My4YOK 3JIEKTPOHOB
KaK MOXKHO OBICTpee JJIsi MaKCUMHU3UPOBAHUS MPOMYCKHOM criocobHocTn. Hanmpumep, matepuan
MOYKHO TIepeMeIIaTh CO CKOPOCTSIMH, COCTABIISIFOIIMMU 110 MeHblIel mepe 1 ¢pyT/MuH (mpuMepHO
0,305 m/MuH), HanpuMmep, 1o MeHbIuel Mepe 2 GpyT/muH (mpumepro 0,610 M/MUH), TO MEHbLIEH
mepe 3 ¢yr/muH (mpumepro 0,914 m/mun), mo mensineit mepe 4 ¢yr/mun (mpumepsno 1,219
M/MHH), 110 MeHbLIeH Mepe 5 GyT/mMuH (mpumepHo 1,524 M/mMun), o meHbiueld mepe 10 GyT/mMun
(mpumepHo 3,048 m/mMmH), mo MeHbliedl mepe 15 ¢yr/mMuH (npumepnHo 4,572 wm/muH), 20
(mpumepHO 6,093 m/mumH), 25 (mpumepno 7,62 m/mun), 30 (mpumepno 9,144 wm/muH), 35
(mpumepHO 10,668 M/muH), 40 (mpumepHo 12,192 m/mun), 45 (mpumepno 13,716 m/mun), 50
¢yr/mun (mpumepHo 15,24 wm/mMuH). CKOpPOCTH TPAaHCHIOPTUPOBKH CBsi3aHA C TOKOM IIy4YKa,
HanpuMep, B ciydae Omomacchl TONUIIMHON Y4 mroiima (mpumepHo 0,635 cm) u 100 MA, s
o0ecrieyeHns1 JOCTATOUHOM 103bI OOJIYUYEHHUS TPAHCIIOPTEP MOXKET MEPEMEIIATHCS CO CKOPOCTHIO
npumepHo 20 ¢yros/mMuH (mpumepHo 6,096 m/muH), mpu 50 MA TpaHCHOpPTEP MOXKET
nepeMeInaTbcsi Co CKopocTbio mpumepHo 10 ¢yros/mun (mpumepHo 3,048 m/MuH) ans
obecrieyeHus: MPUOIU3UTEITEHO TAKOU e A03bI OOJIyYEeHUSI.

[Tocne mnepemerneHusi MaTepuana Yepe3 30HY OOJMy4YEeHMs, MOXKHO OCYIIECTBHTH
JOTIOJTHUTEBHYO NPEIBAPUTENBbHYIO 00paboTKy. BosmoskHas JOTIOJTHUTEITbHAST
npeaBapuTeNbHas 00pabOTKa MOXKET, HApUMEp, MPEACTaBIATh COOOH MPOLEecC, OMUCAHHBIN
NPUMEHHTENIbHO K 00paboTke myTeMm mpenBaputenbHOro odiydeHus Hampumep, Omomaccy
MOKHO 00paboTaTh MyTeM NPOCEHBAHUS, HATPEBAHUS, OXJIAXKACHUS WU OOBEIUHEHUS C
nobaskamu. MCKITIOYUTENBHO MPH MPEABAPUTEIHLHOM OOJIYYEHHH MOKET HMETh MECTO TallleHue
pamuKaNoB, HAmpUMep, TalleHHe pPaguKaIoB IMyTeM A00aBIEHHS TEKYYHX Cpel WM Ta3oB
(HampuMep, KUCIIOPOna, 3aKHUCH a30Ta, aMMHAaKa, KUAKOCTeH), MPH NPHUMEHEHUH IaBJICHUS,
TEIUIOTHl W/Win JO00aBJIGHUsS AaKIENTOpPOB pagukaioB. Hampumep, OHOMAaccy MOKHO
TPAHCMIOPTUPOBATh M3 3AKJIFOYEHHOTO B KOXYX TPAHCIOPTEpa U MOABEPraTh BO3NEHCTBHIO ras3a
(HampuMep, KHCJIOpOZa), MPH STOM MPOUCXOAUT TalleHne Ouomaccel ¢ 00pa3oBaHUEM
kapOokcumupoBaHHbIX rpymnm. CornacHO OAHOMY W3 BapHaHTOB pealn3alud H300peTeHus

oromMaccy BO BpeMsi OOJy4eHHsI MOJIBEPraroT BO3ACHCTBHIO XMMHUYECKH aKTUBHOTO ras3a WU



10

15

20

25

30

35

42

KUAKoCTU. ["amenne GuoMaccel, KOTopasi moBepraiach odydeHuro, onucaHo B mareHte CIIIA
Ne 8,083,906, onybnukoBanHOM 27 nekadpst 2011 ropa, mojgHOe ONMUCaHHEe KOTOPOTO BKITFOUEHO
B HACTOSILIUI JOKYMEHT MOCPEACTBOM CCHLIKH.

ITpu HeoOXxomumocTH, Hapsay ¢ OOJyueHHEeM MOXKHO HMCIOJb30BaTh OMH MM Oonee
crocoO0OB MeXaHMYEeCKOH 00pabOTKH AJISt JOTIOJHUTENBHOTO YMEHBIIEHHS! CONPOTHUBIISIEMOCTH
00paboTke yrieBoAcoAepIKaIlero MaTepuaia. Y KasaHHble CIIOCOObI MOXKHO NMPUMEHSTh Hepen
o0nydeHneM, BO BpeMsl U/UITH TTOCIIE HETO.

B HekoTOpBIX Ciydasx MexaHH4Yeckas o0paboTka MOKET BKJIFOYATh HAYaJbHYIO
MIOATOTOBKY MCXOIHOTO ChIPbsi HEMOCPEICTBEHHO TMOCIE MOJyYEHHs], HapUMep, yMEHbIIEHHE
pa3sMepoB MaTepUasiOB, HAMPHUMEp, MyTEeM HU3MENbYEHHs], HampuMep, pe3kH, IpoOJeHus,
NPUIIOKEHUS] CIBUTOBBIX YCHIIHH, pacmbuieHus win pyOku. Hampumep, B HEKOTOPBIX Ciy4asix,
PBIXJIOE HCXOMHOE ChIpbe (Hampumep, Oymary BTOPHYHOW mepepaboTKH, KpaxMallbHbIe
MaTepuaibl WM TPOCO MNPYTHEBHIHOE) MOATOTABIMBAIOT MyTEM MPUIIOKEHHS CIBUTOBBIX
ycwmid win pasmenpueHust (shredding). Mexanudeckasi oOpaboTka MO3BOJSIET YMEHBIIUTH
O00BEMHYIO TUIOTHOCTh YTJIEBOACOAEPIKAIIEr0 MaTepHaia, YBEIUYUTh IUIOLIAb MMOBEPXHOCTH
YIJIEBOACOAEPIKALET0  MaTepuaja W/WIM  yMEHbLUIMTh OOUH WM Oojiee  pa3MepoB
YTJIEBOACOAEPIKAILErO MaTepHala.

B kadecTBe anbTepHATHBBI MM B JOMOJHEHHE, MCXOMHOH Marepuall MOXHO
00paboTaTh MOCPENCTBOM IPYyroro crocoda oOpabOTKH, TAKOrO KakK, XUMHUYECKHE CIIOCOOBI
obpabotku, Hampumep, ¢ nomoibto kucnorsel (HCl, H,SO,, H3PO,), ocHoBanus (Hampumep,
KOH u NaOH), XuMu4ecKoro OKHCIUTeNsl (Hampumep, MEePOKCHIOB, XJIOPATOB, O30HA),
o0ny4eHusi, MapoBOro B3pbIBA, MUPOJN3a, 00pabOTKH YIbTPAa3BYKOM, OKHUCIIEHHS, XMMHYECKOH
00paboTku. Yka3zaHHbIe CIOCOObI 00padOTKH MOKHO peaiM30BaTh B JIOOOM MOPSIAKE U B JIOOOM
MIOCJIEIOBATENIPHOCTH M KOMOHMHalusax. Hampumep, MCXOmHBIA MaTepuajl MOXKHO CHadajia
oOpaboTaTh (pU3NUECKU C TMPUMEHEHHEM OJHOrO MM Oojee crnocoOoB 0OpadOTKH, HAampHMED,
nyTeM XUMHUYEeCKOH 00paboTKH, B TOM 4YHCJI€ U B KOMOMHALMU C KHUCJIOTHBIM THIAPOJIH30M
(manpumep, npu npumenennn HCl, H,SO,, H;PO,), obnyyennem, oOpaboTKOH yibTpa3sByKOM,
OKHCJIEHHEM, MUPOJHM30M HJIM MapOBbIM B3DHIBOM, M 3aT€M MOIBEPrHYTb MEXaHHYECKON
oOpaborke. Takas mMOCIENOBAaTENBPHOCTE MOXKET OBITh MPEANOYTUTENBHOH, ITOCKOJBKY
Marepuaibl, 00paboTaHHBIE TOCPEICTBOM OAHOrO WM Oonee Opyrux cmocoOoB oOpaboTkw,
HampuMep, € TOMOLIBI0 OOJNYYEeHUs WINM NMHPOJH3a, OOBIMHO SIBJISIOTCS Oojiee XPYNKHUMH H,
CIIEIOBATENIPHO, MOXKET OBbITh Jierde OCYLIeCTBUTb JalibHelllnee HW3MEHEHHE CTPYKTYPbI
Marepuaiia NpU MexXxaHH4Yeckoil oOpaborke. B kadecTBe emie OJHOrO mHpUMepa, HUCXOIHBIN
MaTepuall MOJKHO MPOMYyCKaTh uepe3 HOHU3HUpPYIoInee O0IyUeHHe, UCTIONb3Ysl TPAHCIIOPTEp, Kak

OMHCAHO B HACTOSINEH 3asBKe, U 3aTeM IOJBEpraTb MexaHu4ueckol oOpaboTke. XuMHUECKas
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o0paboTka MO3BOJSIET YIOAJINTh HEKOTOPYKO 4YacTh WJIM BeChb JIWIHHMH (HAampumep, Ipu
XUMHUYECKOH BapKe ILEeJUI0JIO3bI) W IO3BOJSIET YAaCTMYHO WM TIOJHOCTBIO THAPOJIH30BATH
Marepuaj. YKa3zaHHble CHOCOOBI TaKke MOMKHO HCIOJb30BaTh C  IPENBAPHUTENBHO
TUAPOJM30BAaHHBIM MarepuaioM. Kpome Toro, ykasaHHble CIOCOOBI MOXKHO HCIOJIB30BaTh C
MaTepuaioM, KOTOPBI He ObUl NpeaBapUTENbHO TUAPONN30BaH. IlepedncrieHHble CHOCOOBI
MOXKHO HCIIOJIb30BaTh CO CMECSIMU T'MIPOJIM30BAHHOTO M HETMAPOJM30BAHHOTO MaTEpHAJIOB,
HAmpUMep, CO CMECSIMH, conepkamuMu mnpumepHo 50% wumm Oojiee HErHapPOJIM30BAHHOTO
Matepuana, npumepao 60% wiu Ooyiee HErMAPOIM30BAHHOIO MaTepuaa, nmpuMmepHo 70% wiu
Ooyee HErMAPOJM30BAHHOTO MaTepuana, npumepHo 80% wnmm Oojee HErHapPOIIM30BAHHOTO
marepuaia wim gaxe 90% uau 6oJee HeruAPOIN30BAHHOTO MaTepHaa.

Hapsiny ¢ ymMeHbIIeHHEM pa3Mepa, KOTOPOE MOKHO BBITIOJIHUTh BHA4AJIE W/HITH TIO3THEE
npu o0padoTke, MexaHWUecKass oOpaboTKa Tak:ke MOMKET OBbITh MPENNOYTUTENIBHONH C TOYKU
3pEHUs] «PACKPBITHS», «HANPSUKCHUSY», PA3pYyLISHHUs WIH Pa3pPBIXJIEHUS YIIEBOIACOAEPIKALINX
MaTepHajoB, MOJYYSHHs LEJUTIOJIO03bl U3 MaTepuasioB Ooyiee BOCIIPUMMYHUBBIX K PACLICTUICHHIO
Lernel W/ pa3pyIieHHi0 KPUCTAIUTMYECKON CTPYKTYPHI B Xoae (pu3ndeckoit oopadboTku.

Cnocobbl  MexaHu4eckol 00pabOTKH YIJIEBOACOAEPIKAIErO MaTepralia BKIIFOYAIOT,
HanpuMep, pa3Moi Wiu apobneHune. Pa3Mon MOXKHO BBINIOJHUTH C TPUMEHEHHEM, HampuMep,
MOJIOTKOBOW IpPOOWIIKH, IIAPOBON MENIbHHUIbI, KOJUIOWAHOW MEJIbHHIBI, KOHHYECKOW WIIH
KOHYCHOM MEJIbHULIBL, JTUCKOBOH MENbHULBI, OEryHKOBOH MEJNbHHULBI, MEJIbHULBI Yaliu,
3€pHOBOI MEJIbHULIBI WIIM APYTON MeNbHUIBL. [[pobieHne MOXKHO OCYLIECTBUTD C IPUMEHEHUEM,
HarpuMmep, pe3aTeNbHON ApOoOMIKH/ApoOMIKN yaapHOro aeWcTBus. HekoTopsle THIUYHBIE
IPOOMJIKH BKJIFOYAIOT JKEPHOBbIE APOOMNKH, WTH(TOBBIE ApoOuiku, kodelHbie TpoOUIKU U
rpatrocauMarenu. JlpoOneHwe wiam pa3MOd MOXKHO OOECNeYHTb, HANpPUMEp, C IOMOIIBIO
BO3BPATHO-TIOCTYNATEIbHOrO MTH(TA WIA APYroro 3JEMEHTa, Kak 3TO HMEeT MeCTO B
mTU(TOBOH MenbHUIE. [pyrue MexaHudeckue crocoObl 0OpabOTKH BKIFOYAOT MEXaHHYECKYIO
NPONOJIHYIO PE3Ky WM pa3pblBaHUE, APYrue CIocoObl, B KOTOPBIX BOJIOKHA OKAa3bIBAIOT
IaBlieHHe, W ApOOJIeHWe MyTeM HCTHUpaHus mop neicrBueM Bo3ayxa. Ilomxomsimue criocoObl
MEXaHUYECKOH 00pabOTKH TOMOJIHUTENBHO BKIIOYAIOT JIF0O0H Ipyroit crocol, mpoaonKaroLIHie
paspylLIeHne BHYTPEHHEH CTPYKTYPbl MaTepuaa, KOTopoe ObUI0O HHULUTHMPOBAHO MPEAbITY IIUMH
cTagusiMu 00pabOoTKH.

CucremMbl MEXaHMYECKOW ITOATOTOBKH CBIPbS MOJKHO BBIIIOJIHUTH C BO3MOJKHOCTBIO
MIOJIy4EHUS TIOTOKOB C KOHKPETHBIMH XapaKTEPUCTHKAMHM, TAKUMHU KaK, HAIPUMep, KOHKPETHbIE
MaKCHMaJIbHbIE pa3Mepbl, KOHKPETHbIE COOTHOLIEHHs [JIMHbl K IIMPUHE WM KOHKPETHBIE
OTHOLIEHMS TUIoLIaell MoBepxHOCTH. Pu3nuecKasi MOArOTOBKA MO3BOJISIET YBEIUIUTh CKOPOCTh

peakuui, yay4IIuTh ABM)KEHHE MaTepuaja Ha TPAHCIOPTEpe, YIYUYIIUTh Npopuib o0nydeHHs
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Marepuaia, yJAy4dIIUTb OOHOPOAHOCTb OOJyUEHUs MaTepuana WM CHU3UTh Tpedyemoe Bpems
00paboTKU MyTeM PAaCKPBITHUS MAaTEPUAJIOB U NPEBpAIleHus] UX B 0oJiee NOCTYIHbIE MaTEPUaIbI
IS IPOLIECCOB W/MJIM PEAreHTOB, TAKUX KaK PEareHThl B PACTBOPE.

OOBeMHYI0 TMJIOTHOCTb HCXOAHOTO ChIPb MOXKHO KOHTPOJHMPOBATh (Hampumep,
YBEJIMYNBATE). B HEKOTOPBIX CIIydasx MOKET OBITh JKeJIaTeIbHbIM MOJIyYUTh MaTepUall C HU3KOH
O00BEeMHOI TUIOTHOCTBIO, HANpUMep, NMyTeM YIUIOTHEHUs Mmarepuana (Hampumep, YIUIOTHEHHE
MOXKET cesiaTh OoJiee JIETKUM U MeHee JOPOTrOCTOSIIUM TPAHCIIOPTHPOBKY MaTepHajia B APyroe
MECTO) U 3aTe€M BO3BpALIEHUS] MaTepuaja K COCTOSHUIO ¢ Oojiee HU3KOH OOBEMHOM MIIOTHOCTHIO
(HampuMep, TOCJe TPAHCHOPTHPOBKH). Marepuajl MOKHO YIUIOTHHUTb, HAllpUMEp, OT MeHee
npumepHo 0,2 r/cm. ky0. 1o 6onee npumepno 0,9 r/cm. kyO. (Hapumep, MeHee npumepHo 0,3 10
6onee mpumepHo 0,5 r/cm. ky0., meree nmpumepHo 0,3 1o Oonee npumepro 0,9 r/cm. Ky0., MeHee
npumepHo 0,5 no 6onee nmpumepno 0,9 r/cM. ky0., meHee npumepro 0,3 no Gonee mpumepHo 0,8
r/cMm. ky0., MeHee npumepHo 0,2 no Oonee mpumepHo 0,5 r/cm. ky0.). Hanmpumep, marepuan
MOXHO VIUIOTHUTB C TMOMOINBIO CHOCO00B U obOopynoBanusi, onmcaHHbIXx Medoff B marente
CHIA Ne 7,932,065 u mexnynapomHod nyoOsmukanuun Ne WO 2008/073186 (xortopast Oblia
nonana 26 oktsa0ps 2007 roma, omyONMKOBaHA HA AHTJIMHCKOM SI3BbIKE M MpeJHA3HAueHa IS
Coenunensbix 1lITaToB), MOJHBIE OMUCAHUS KOTOPBIX BKJIIOYEHbI B HACTOSLIMNA JTOKYMEHT
MOCPEICTBOM CCBUIKH. YTUIOTHEHHBIE MaTepHasibl MOXKHO 0o0paboraTh JHOOBIMU Criocobamu,
OMHCAHHBIMH B HACTOSIICH 3asBKe, W JIFOOON Marepua, oOpadOTaHHBIN C MOMOIIBIO JTFOOOTr0
U3 Crnoco0OB, ONHCAHHBIX B HACTOALIEH 3asiBKE, MOXKHO BIIOCJIEICTBUH IOJABEPTHYTH
YIUIOTHEHHIO.

CornacHO HEKOTOpPbIM BapUaHTAM peaU3alUi M300pPETeHUs] MaTepuall, MOIJIeKAIUN
oOpaboTke, HaxomauTcs B (OpMe BOJOKHHCTOIO MaTepuaja, COAEPIKAIIero BOJIOKHA,
NOJIyYeHHbIE TPU TMPUJIOKEHHsST CIBUIOBbIX YCHJIMH K WMCTOYHHKY BOJIOKOH. Hampumep,
YKa3aHHOE MPHJIOKEHHE CIBUTOBBIX YCHJIMH MOKHO BBIMOJIHUTH C MOMOIIBK POTAL[HOHHOTO
HO’KE€BUTHOTO MHCTPYMEHTA.

Hampumep, K HCTOYHHKY BOJIOKOH, HAampUMep, KOTOPbIH SIBJISETCS TPYAHO
pasyaraeMbIM MM KOTOPBIH MMeJ TIOHIKEHHbIE YPOBHH CONMPOTUBISIEMOCTH 00paboTKe, MOKHO
NPUIOKHUTh CABUIOBBbIE YCHJIHS, HAMPUMEp, B POTALHUOHHOM HOKEBHUIHOM HHCTPYMEHTE, C
MOJIy4€HHEM TIEPBOrO BOJOKHHUCTOrO Marepuaia. [lepBblii BOJOKHUCTBIN MaTepHal MPOMyCKar0T
Yyepe3 MepBOe CUTO, HANPUMEpP, CO CPpemHUM pa3mepoM oreepctuii 1,59 mm umu menee (1/16
moiima, 0,0625 mroiimMa), ¥ MOJMY4ar0T BTOPOH BOJIOKHUCTBIM Marepuai. Ilpu HeoOxommmocTw,
HCTOYHHUK BOJIOKOH MOJKHO paspes3arhb INepea MPUIIOKEHUEM CABUTOBBIX YCHUIIMH, HANpHUMep, C
noMouepio mpenepa. Hampumep, mpu UCronb30BaHUM OyMaru B Ka4eCTBE MCTOUHUKA BOJIOKOH,

OyMary MOXHO CHayaja Hape3aTb Ha IOJIOCKH, KOTOpbIe, HAanpuMep, UMEIT LIMPUHY OT Y4
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(mpumepHo 0,635 cm) mo 1/2-mrotima (mpumepro 1,27 cM), ucnomnb3ys LIpenep, HampuMmep,
BPALIAIOLIUICA B MPOTHUBOIOJIOKHBIX HANPABICHUAX IIHEKOBBIN LIpeaep, TAKOH Kak IIpenepsbl,
npousBogMMble Kommanueii Munson (FOtuka, Hero-Hopk). B kauecTBe albTepHATHBEI
pa3menbueHuio (shredding), pazmep Oymarst MOKHO YMEHBIIUTb MyTEM PE3KU A0 TpeOyeMoro
pasMepa ¢ TIOMOLIbK) T'HJIBOTMHHON pe3aTeJbHOM MawuHbel. Hanpumep, TUIbOTUHHYIO
pe3aTeNbHYI0 MAalIMHY MOKHO HCIIONIB30BATh AJISI pa3pe3aHust OyMaru Ha JIUCTBI, HAampHMep,
mmpuHoi 10 mroiiMoB (mpumepHo 25,4 ¢M) u anuHoH 12 aroiimoB (mpumepHo 30,5 cm).

CoriacHoO HEKOTOPBIM BapUAHTAM peaH3ali U300pETEHHs MPUIOKEHHE CIBUTOBBIX
YCHUJIMH K FICTOYHUKY BOJIOKOH M MPOMYCKAHUE MOy4YE€HHOrO MEPBOT0 BOJOKHUCTOIO MaTepraia
yepe3 INepBOE€ CHUTO BBINOJHIIOT OXHOBpeMeHHO. [IpuiioskeHHe CABUTOBBIX YCWIMH U
NPOMYCKaHHE TAK)KE€ MOYKHO OCYILIECTBUTD B MPOLIECCE C TIEPUOAMUECKON 3arpy3KOH.

Hanpumep, pOTalMOHHBIM HOMKEBHIHBIH HWHCTPYMEHT MOXHO HCIONb30BaTh IJIs
OJHOBPEMEHHOIO HApe3aHMsT HMCTOYHHKA BOJOKOH W MPOCEHBAHHUS IE€PBOTO BOJIOKHHCTOTO
Marepuana. POTalMOHHBIH HOXEBHIHBIH HHCTPYMEHT COAEPKHUT OYHKEp, KOTOPBIA MOKHO
3arpy3uTh OOpe3KaMM HCTOYHHMKA BOJIOKHA, TIIOJYYEHHBIMH TIPH HAPE3aHHH YKa3aHHOTO
UCTOYHUKA.

CornacHo npyruM BapuaHTaM peaju3aly N300peTeHus Iepen OcaxapuBaHUEM W/WITN
dbepMeHTaLmel HCXOMHOE ChIpbe 00padaThIBAOT (PU3NUECKUM CITOCOOOM. Pu3nuecKkue CrocoOb
00pabOTKH MOTYT BKJIFOYATh OAMH WU OoJiee M3 JIOOBIX CIIOCOOOB, OMHUCAHHBIX B HACTOSIIEH
3asiBKe, TaKhe Kak MexaHudeckas oOpaboTka, Xxumudeckas obOpaboTka, obOnyueHue, odpaboTka
yJIBTPa3BYKOM, OKHCJIEHHE, MUPOJNN3 WiIM mnapoBod B3pbiB. CrocoObl oOpabOTKH MOXKHO
UCIIONIb30BaTh INPH KOMOWHALMKM JBYX, TpPeX, 4YEThIPEX WM JaXe BCEX U3 OIMCAHHBIX
TexHojioruii (B ymobom mopsiake). [lpu nmpumeHeHun Oosiee yeM OMHOrO crocoda oOpadoTKu
yKa3aHHbIE CMOCOOBI MOXHO TMPHMEHSTh ONHOBPEMEHHO WM B pa3Hoe Bpems. Kpome Toro,
MOYKHO HCIIOJIb30BaTh JPYTHe CHOCOOBI, U3MEHSIIOIINE MOJEKYJSIPHYIO CTPYKTYPY HCXOIHOTO
CBIPbsi HA OCHOBE OMOMACCHI, 1O OTAEIbHOCTH WA B KOMOWHAIIMH CO CIIOCOOAMU, ONMHUCAHHBIMU
B HACTOsILIIEN 3as1BKE.

Mexanuueckue  crnocoObl  00pabOTKHM, KOTOpPbIE  MOXKHO  HCIOJB30BaTh, W
XAPaKTEPUCTHKH MEXaHMYeCKH OOpabOTaHHBIX VIJIEBOACOAEPIKALIMX MaTepuasioB Oolee
nonpoOHO omucaHbl B myOsukanuu 3asBku Ha mareHT CIIIA 2012/0100577 Al, nmomanHoit 18
okts10pst 2011 roxa, MoONMHOE ONMUCAHME KOTOPBIX TEM CAMbIM BKIIIOYEHO B HACTOSIIIIHNA JOKYMEHT

NMOoCPEACTBOM CCBIIIKH.

OBPABOTKA VJBTPA3BYKOM, IIUPOJIN3, OKUCJIEHUE, TAPOBO B3PhIB
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ITpn HEeoOXomMMOCTH, BMECTO OOJYYEHHS WINM Hapsily ¢ HUM MOXKHO HCIOJIB30BaTh
omquH wiu Oonee CrmocoOOB, BBIOPAaHHBIX M3 O0OpalOTKM  YIBTPA3BYKOM, IHPOJIH3a,
OKHCJIUTEJIbHBIX CIIOCOOOB MJIM CIOCOOOB HA OCHOBE MAapOBOIO B3PBIBA, ISl YMEHBIICHUS WU
NaJbHEHINer0 YMEHBIIEHHsI CONPOTUBIISIEMOCTH YTIJIEBOJCOAEPIKAIIEro Matepuaia oOpaboTke.
Hanpumep, ykasanHble CrtocOObI MOJKHO ITPUMEHATH Niepes 00IydeHneM, BO BpeMsl H/UJIH 11OCie
Hero. Takue crmocoObl moapobHO omucanbl Medoff B marente CIIIA Ne 7,932,065, mosHOe

OMUCAaHUEC KOTOPOI'O BKIKOUYCHO B HaCTOSIH_II/Iﬁ AOKYMEHT ITOCPEACTBOM CCBIJIKH.

MNPOMEXYTOYHBIE COEAUHEHUA U MTPOAYKThHI

[TpuMeHsisi mpoIecChl, OMMCAHHBIE B HACTOSINEH 3asBKe, MaTephasl OMOMAacChl MOKHO
NPEBPAaTUTh B OIUH WK OoJiee MPOAYKTOB, TAKUX KaK HHEPTHUs, TOIUIMBA, TOIUIMBA, MPOAYKTHI
NMUTaHWST W MaTepuajbl. Hampumep, MOKHO TOJYYUTh MPOMEKYTOYHBIE COCOUHEHHS W
NPOAYKTHI, TAKHE KaK OPTaHUYECKHE KUCIIOTBI, COJH OPTraHMYECKUX KHUCJIOT, aHTUIPHUIBL, S(PUPHI
OpPTaHUYECKUX KUCJIOT U TOIUIMBA, HAPUMEp, TOIUIMBA JUJIsl JBUTATENell BHYTPEHHETO CrOPaHUs
WUIH CBIPBEBBIE MAaTEPUAIIbI JIsl TOIUIMBHBIX 3JIEMEHTOB. B HacTosel 3asBKe OMMCAHbI CHCTEMBI
U TIPOLIECCHI, B KOTOPBIX MOJKHO HCIOJIB30BATh B KAU€CTBE MCXOMHOTO CHIPbS LIEJUTFOJIO3HBIE
W/WIIN  JIUTHOLIEJUTIOJIO3HBIE MaTepUalibl, KOTOPBIE SBISIOTCS JIETKONOCTYIHBIMU, HO YacTo
TPYAHO MOAMAIOTCS 00pabOTKe, HANpUMep, MOTOKU OBITOBBIX OTXOAOB M IOTOKH MaKyJaTyphl,
TaKkue Kak MOTOKH, COAepIKalie raseTHyro Oymary, kpadr-Oymary, rodpupoBaHHyro Oymary
WJIN UX CMECH.

Crnenuduyeckrie mpuMepbl MPOAYKTOB BKIIIOYAIOT, HO HE OrPAHUYUBAIOTCS HMH,
BOJIOPOJ, caxapa (HampuMep, IJIFOKO3Y, KCHIIO3y, apaOWHO3y, MAaHHO3Y, rajlakTosy, QpyKTo3y,
JMCaXapuIbl, OJIUTOCAXapHIbl U TOJHCAXAPUABI), COUPTHI (HANMpUMep, OAHOATOMHBIE CITUPTHI
WIN JBYXaTOMHBIE CIIUPTBI, TaK KaK 3TAHOJI, H-TIPOMAHOJ, U300yTaHOJ, BTOP-OyTaHON, TpeT-
OyTaHon wiu H-OyTaHOJN), THAPATHPOBAHHBIE MM COAEPKAIIME BONY CIUPTHI (Hampumep,
conepskamue 6ompie 10%, 20%, 30% wmu gaxe 6ombine 40% BobI), OMOAM3ENBHOE TOTLTUBO,
OpPTaHUYECKUE KUCIIOTHI, YIIIEBOAOPOABI (HAPUMED, METaH, 3TaH, MPOIaH, N300yTeH, IeHTaH, H-
rekcaH, OMONU3eIbHOE TOIUIMBO, OMOOEH3MH M MX CMECH), MOMYTHbIE MPOAYKTHI (HAMPHMED,
OenKy, TakMe Kak pasjiararoliue KieTdaTtky Oenku ((epMeHThI) MM OJHOKJIETOYHBbIE OENKH) U
CMeCH JIIOOBIX W3 YKAa3aHHBIX COENWHEHWH B JIHOOOW KOMOWHALMM WM OTHOCHTEIHLHOU
KOHIIEHTPAIlM! ¥, BO3MOXKHO, B KOMOWHALINU C JIOOBIMU NOOaBKaMu (HAmpuMep, TOTUTUBHBIMU
nobaBkamu). J[pyrue mpuMepbl BKJIFOYAOT KapOOHOBBIE KHUCIOTHI, COJM KapOOHOBOW KHCIIOTHI,
cMech KapOOHOBBIX KHCIIOT U COJeH KapOOHOBBIX KHCIOT U CJIOXHBbIE 3(UpPbl KapOOHOBBIX

KUCJIOT (HampuMep, METHJIOBBIA, STUJIOBBIH W H-TIPOMHJIOBBIE CIIOJKHbIE 3(UPBI), KETOHBI
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(HampuMmep, aleToH), ambAeryuAbl (HampuMep, aueTanpaerun), anbda- u Oera-HEeHACHIIICHHbIE
KUCJIOTHI (HarpuMep, aKpUJIOBYIO KUCIIOTY) U oJe(uHbI (HarpuMep, STuieH). [Ipyrue cnupTel u
MPOU3BOAHBIE CIIHPTOB BKIIIOYAIOT TMPOMAHOJ, MPONMUJICHIINKONb, 1,4-Oyranguon, 1,3-
NPOMAHAMOI, CaxapHble CIIUPTHI (HAIPUMED, SPUTPUTOJ, TIIMKOJb, TJHLEPUH, COPOUT, TPEUTOI,
apabutosn, puOMTON, MAHHUTOJ, AYJIBLUT, GYCUTOJN, UAUTOJ, U30MAJIbT, MAJIBTUTOJN, JAKTUTOJI,
KCHJIIT U JAPYrHe TOJNHOJBbI) M METWIOBBIE MJIHM JTHJIOBBIE CIOXKHBIE 3(pUpPHl OOOro u3
MEePEYNCIIEHHBIX CIIUPTOB. Jlpyrue mpoAyKThl BKIIOYAOT METUJIAKpUJIAT, METHIMeTakpmiat, D-
MOJIOYHYIO KHUCJIOTY, L-MOIOYHYIO KHCIOTY, NMUPOBHHOTIPAAHYIO KHCJIOTY, MOJIUMOJIOYHYIO
KHUCJIOTY, JUMOHHYK KHCJIOTY, MYpPaBbUHYK) KHUCJIOTY, YKCYCHYHK KHCJIOTY, IPONHOHOBYIO
KHCJIOTY, MACJISIHYXO KHUCJIOTY, SIHTAPHYIO KHCJIOTY, BAJEPUAHOBYH) KHUCJIOTY, KAaIpPOHOBYIO
KUCJIOTY, 3-TUAPOKCUIIPONIMOHOBYIO KHCJIOTY, NaJlbMUTHHOBYIO KHCJIOTY, CTE€apUHOBYIO
KHCJIOTY, LIABEJIEBYK) KHUCJIOTY, MAJOHOBYK) KHUCJOTY, TJIyTAPOBYK) KHUCJIOTY, OJIEMHOBYIO
KHCJIOTY, JINHOJIEHOBYIO KUCJIOTY, TJIMKOJIEBYIO KHUCJIOTY, TAMMAa-THAPOKCUMACISIHYKO KUCJIOTY U
UX CMECH, CONM JIOOBIX W3 TIEPEUUCIIEHHBIX KHCIOT, CMECH JIOOBIX KHCIOT U HX
COOTBETCTBYIOILUE COJIU.

JIroOyr0 KOMOWHAIIMIO MEPEYHCICHHBIX BBIIIE TNPOAYKTOB IPYr C JAPYIOM H/MIH
NEPEYNCIEHHBIX BbIIIE IPOAYKTOB C APYTUMH NMPOAYKTAMH, IIPU 3TOM APyTrHe MPOIYKThl MOXKHO
NOJIyYUTh C TPUMEHEHHEM CIOCOOOB, OMUCAHHBIX B HACTOALIEH 3asBKE WJIM HHBIM 00pasom,
MOXKHO YyTaKOBaThb BMECT€ W IPOAABaTb B BHUJIE NMPOAYKTOB. IIpOAYKTBI MOKHO OOBENUHSTH,
HanpuMep, IepeMelnBaTh, CMEIIMBAThb, WJIM COBMECTHO pAaCTBOPATb WJIM MOKHO MpPOCTO
yIaKOBaTh UM NIPOAABATh BMECTE.

JIro60it M3 MPOAYKTOB MM KOMOWHAIMN MPOAYKTOB, OMUCAHHBIX B HACTOSILIECH 3asiBKE,
MOKHO Ae3MH(DULIMPOBATh MM CTEPUIIM30BATh Mepel NMpona)kel MpOAyKTOB, HAIPUMED, MOCHe
OYMCTKH WJIM BBIEJICHUS] WIHM JJaXKe MOCJEe YIAKOBKH, IJIsl HEWTpaTM3allMu OJHOTO WM Ooliee
MOTEHLUATbHO HEXENATeNbHbIX 3arpsA3HSIOLINX BEIeCTB, KOTOPble MOTYT MpPHUCYTCTBOBAaTH B
npoaykre (mpoaykrax). Takyr caHAIMIO MOMKHO OCYIIECTBHTb MyTeM OOMOapIupOBKH
3JIEKTPOHAMHU, HapUMep, ¢ 10301 MeHblue npumMepHo 20 Mpan, Hanpumep, ot npumepHo 0,1 go
15 Mpan, ot npumepno 0,5 no 7 Mpan nnu ot npumepso 1 1o 3 Mpana.

IIpouecchl, onucaHHble B HACTOsIIEH 3asBKe, MO3BOJISAET MOJIyYaTh MOTOKU Pa3IHMYHBIX
NOOOYHBIX TMPOAYKTOB, KOTOpPBIE MOXKHO HCIOJNB30BaTh [UJIsI TEHEPUPOBAHHUS TMapa M
3NIEKTPUUECTBA U MPUMEHEHHsI B JPYTUX HYacCTIX MPEANpUsITHS (COBMECTHOE MPOHM3BOACTBO
TEIUIOBON W 3JIEKTPHUYECKON SHEPTHH) WM MPOAABaTh HAa OTKPBITOM pbiHKe. Hampumep, map,
00pa3yroIMIACs PU TOPEHUH IMTOTOKOB MTOOOYHBIX MPOAYKTOB, MOXKHO HCIIOJIb30BaTh B IPOLIECCE

JUCTUUIALMKU. B KkadecTBe Apyroro mpumepa, 3JEKTPUYECTBO, 'E€HEPUPYEMOE NPU TOPEHUHU
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MIOTOKOB MOOOYHBIX MPOAYKTOB, MOKHO HCIIOJIb30BaTh B 3JEKTPOHHO-JIYYEBBIX T'€HEPATOPaX,
NPUMEHSIEMBIX TP MPEBAPUTENIBbHOM 00padoTKe.

IToOouHbIe MPOAYKTHI, HUCHOJB3yEeMble Ul TE€HEPUPOBAHMS Tapa U SJIEKTPUYECTBa,
HOJIy4Yal0T U3 HECKOJIBKUX UCTOUHUKOB Ha BCEM MPOTsDKeHUHU mpouecca. Hanpumep, aHaspoOHOe
cOpakMBaHHE CTOYHBIX BOJA MO3BOJISIET MOJYyYUTh OMOra3 ¢ BBICOKMM YPOBHEM MeTaHa W
MaJIeHbKUM KOJIMYECTBOM OTpaboTaHHON Omomaccel (uutama). B kauectBe apyroro mpumepa,
MOKHO HCIOJIb30BATh TBEPIbIC BELIECTBA, MOJYYCHHbIC TMOCJE OCAXapUBAHHS W/HIU TOCIe
IUCTWULIIAK  (HAIpUMep, HENMpOpPearupoBaBIIMH JIMTHUH, LEJUTIOJO03Y W TeMHLEIUTIOJIO3Y,
OCTaBIIYIOCS OT MPEABAPUTEIHLHON 00pabOTKU U MEPBUYHBIX MPOIIECCOB), HAIPUMED, CIKUTas UX
B KQUECTBE TOILTUBA.

Jlpyrue npoMeKyTOYHbIE COSNUHEHHS U MPOAYKTHI, B TOM HYUCJIE MPOAYKTHI MUTAHUS H
(bapmaneBTHYECKHE TPOAYKThI, OMKUCAHBI B myOnukannu 3as8ku Ha nateHt CIIIA 2010/0124583
Al, mpunamnexameit Medoft, onybamnkosannoii 20 mMast 2010 rona, MosHOE ONMHCAHUE KOTOPOH

TEM CaMbIM BKJIFOUCHO B HaCTOﬂH_II/Iﬁ AOKYMEHT IOCPEACTBOM CCBLIIKH.

MHPOAYKTHI, HOJYUYEHHBIE U3 TUTHUHA

Cunraercs, YTO orpaboTaHHas oduomacca (Hampumep, oTpaboTaHHBIN
JIMTHOLIEJUTIOJIO3HBIA  MaTepual), MOJy4YeHHas B Pe3yJbTaTe JIMTCHOLEJIIONIO3HOW 00paboTku
OTMUCAHHBIMH CITOCOOAMH, UMEET BBICOKOE COMEPKaHHe JIMTHUHA U MIOMHMO TOTO, YTO €€ MOKHO
WCTIOJIB30BaTh JUIsl MOJIYYEHUsI SHEPTHH MOCPEICTBOM CXKUTAHUSI B YCTAHOBKE ISl COBMECTHOTO
NPOM3BOJCTBA TEIJIOBOH U 3JIEKTPUUECKOM SHEPTHH, MOXKET MPUMEHSTHCS B Ka4eCTBE APYTUX
LIEHHBIX MPOAYKTOB. Hampumep, JIUTHUH MOKHO HUCIIOJIb30BATh KaK €CTh B KAYECTBE IIACTMACChI
WIA €ro CBOHCTBA MOHO YJYYIIUTh CHHTETUYECKUMH CHOCOOaMU IJIsl MOJYYeHHs IPYroi
MJIaCTMACChl. B HEKOTOPBIX Clydasix, JUTHUH TaKKe MOKHO MPEBPATUTH B JIUTHOCYJIb(OHATHI,
KOTOpPbIE MOXXHO HCIIOJIb30BaTh B KAa4eCTBE CBS3YIOIIUX BEIIECTB, JUCIEPraTOPOB,
SMYJIBraTOPOB WK B KAUECTBE KOMIUIEKCOOOPA3YIOIINX areHTOB.

[Ipu mpuMeHeHWH B Ka4eCTBE CBS3YIOIIErO BEINeCTBA, JUTHUH WM JIMTHOCYJb(OHAT
MO>KHO, HalpuMep, WCIOJb30BaTh B YTrONBHBIX OpUKETaX, B KEPAMHUYECKHX MaTepuajax, IJis
CBSI3BIBAHUSI YEPHOTO YTJeponaa, IUisl CBSI3bIBAHUS yHOOpEeHWH U repOWIUAOB, B Ka4eCTBE
MBUICTIONABUTES, TIPU TOJy4eHUW (aHepbl U MPECCOBAHHON IPEBECHHBI, IJIsl CBSI3bIBAHHSI
KOPMOB JUIsS JKUBOTHBIX, B KaQ4e€CTBE CBS3YIOIIETO BEIIECTBA JJII CTEKJIOBOJIOKHA, B Ka4eCTBE

CBA3SYHOLICTO BEIICCTBA B MACTUKE JIA TIPUKIICHBAHUA JIMHOJICYMa U B Ka4€CTBE CTa6I/IJ'II/I3aTOpa

TPYHTOB.
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IIpy mpuMeHEeHNH B Ka4yeCTBE AMCIEPraropa JUTHUH WINA JIUTHOCYJB(POHATHI MOXKHO
UCTIONIb30BaTh, HANPUMEpP, B OETOHHBIX CMECSX, IJHHSIHBIX WU KEPAMUYECKUX MaTepHasax,
KPaCUTENAX U MUTMEHTaX, Mpy AyOJEHUN KOKU U B CyXOH IITYKaTypKe.

IIpy mpuMeHEeHMM B Ka4deCTBE 5MYJIbIaTopa JIUTHUH WM JIMTHOCYJb(OHATHI MOXKHO
UCIIOJIb30BaTh, HAIIPUMED, B ac(aibTe, MUTMEHTAX M KPACHTENAX, MECTHLNUAAX U Mapa(uHOBBIX
OMYJIbCUSX.

I[Ipy npuMeHEeHMH B Ka4yeCTBE KOMILIEKCOOOPA3yIOIIEero areHTa, JIMTHUH WM
JUTHOCYJIb(OHATBI  MOJKHO  MCIIOJB30BAaTh, HANpPUMEpP, B  CUCTEMax  IHTATEJIbHBIX
MHKPO3JIEMEHTAaX, YUCTSIIUX COCTABAX M CHCTEMAax BOJOMOATOTOBKH, HANPUMEp, IUI CHUCTEM
KOTJIOB U CHCTEM OXJIAJKIACHHUSI.

B cnydae mnpoW3BOACTBA 3HEPTMM JIMTHUH B LEJIOM HMeeT Ooyiee BBICOKOE
SHEProcoziep:kaHue, 4YeM TOJOLEUI0I03a (LeJUII0Io3a M TEeMHLEIUII0N03a), TOCKOJIbKY OH
cofep kuT OoJblIe yIiepona, 4YeM royioneiunoio3a. Hanmpumep, cyxoil JUTHUH MOXKET UMEThb
sHeproconep:xkanue ot npuMmepro 11000 (mpumepno 25586 k/lx/kr) mo 12500 BTE nHa ¢yHT
(mpumepHO 29075 xJx/Kr) o cpaBHEHUIO ¢ auana3zoHoM ot 7000 (mpumepHo 16282 kJx/kr) 1o
8000 BTE na ¢ynT (mpumepHo 18608 k/[x/kr) rononemtonossl. [1o cymecTBy, TUTHUH MOKHO
VIUIOTHUTh U TIPEBPATUTb B OPUKETHI W TPaHyJbl, NMPUMEHsEeMble sl Cxxuranus. Hampuwmep,
JIMTHUH MOJKHO NPEBPATHUTh B IPAHYJIbI C MOMOIIBIO JIFOOOTr0 Crocoda, OMMCAaHHOTO B HACTOSIIIEH
3asBke. [l monmyueHus Ooree MeIsIeHHOropsiieidl rpaHyibl MIH OpUKeTa JIMTHUH MOXKHO
NOJBEPTHYTh CIIMBAHUIO, HAIIPUMeEp, MPUMEHss 103y obnydeHus ot npumepHo 0,5 Mpan 1o 5
Mpan. CuuBaHue TO3BOJISIET MOJY4YUTH Ooyiee MemyieHHoropsmuii ¢popm-paktop. DPopm-
¢axTop, TakOH Kak rpaHysa WM OpPHKET, MOXKHO MPEBPATUTh B KCUHTETHYECKUH YroOJib» WIN
JPEBECHBII Yrojb MOCPEICTBOM MUPOJIM3a B OTCYTCTBUE BO3/yXa, HAPUMEp, TPH TEMIIEpaType
ot 400 mo 950°C. Ilepex mMUPONIM30OM MOXKET OBbIThb JKEJATEIbHBIM CIIMBAHHE JIMTHUHA JUISI

NOAJEPKAHUST KOHCTPYKTUBHOM LIEIOCTHOCTH.

OCAXAPUBAHHUE

Kak omucaHo panee, IJisi TpeBpalleHUs] UCXOMHOTO ChIpbsi B (POPMY, KOTOPYEO MOKHO
Jerko o0paboTarh, IIIOKaH- WM KCHJIAHCOAEPIKAIIYIO LIEJUTF0JI03y B MCXOAHOM CBIPbE MOXKHO
MOJBEPraTh THAPOJM3Y C TMOJYYEHHEM HH3KOMOJIEKYJSIPHBIX VIJIEBOJOB, TAKUX KakK caxapa, ¢
NOMOIIBIO  OCAaXapUBAIOINErO areHTa, HampuMmep, (epMeHTa WM KHUCJIOTBHI, MPOLECC,
Ha3bIBA€MbINl OCaxapUBAaHUEM. 3aT€M HHU3KOMOJEKYJSIPHbIE YIJIEBOAbI MOKHO HCIOJIb30BaTh,

HaIlpUMep, Ha CYLIECTBYIOLIEM NMPOU3BOACTBEHHOM MPEANPUSATHH, TAKOM KaK MPEANPUATHE IO
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NPOU3BOJCTBY OMHOKJIETOYHOrO OeJsika, MPeAmnpusThe MO0 MPOU3BOACTBY (PEPMEHTOB WU
NpEeAnpUsTHE TI0 MPOU3BOCTBY TOILUIMBA, HAPUMED, MPEANPUSITHAE TIO MPOU3BOACTBY 3TAHOJA.

Kak omucaHo paHee, HCXOOHOE ChIpb€ MOXKHO MOABEPraTb THAPOJH3Y IyTeM
UCTIONb30BaHMs (epMeHTa, Hampumep, INyTeM OObeOUHEHUs MaTepuajoB u (epMmeHTa B
pacTBOpuUTeNe, HAIIPUMEp, B BOJSTHOM PacTBOpE.

CornacHO anbTEpPHATHBHOMY BApUAHTY pealu3aluu H300peTeHus: (HEepMEHTbI MOTYT
MIOCTYTATh 33 CYET OPraHU3MOB, KOTOPbIE pa3iaraloT OMOMACCy, TaKyI0 KaK LEeJUTFOJI03HbIE H/UITN
JIMTHUHOBBbIE YacTH OHOMACChI, COAEp:KaT WM MPOAYLUPYIOT pa3jiudHble pa3jiararoiimue
KJIeT4aTKy (epMeHThI (LEeJUTF0Ia3bl), JIMTHUHA3Bl WM Pa3JIMYHbIC paspyliarolime Ouomaccy
MeTaOOJIUThI C MAJICHbKUMH MOJIEKYJaMU. YKa3aHHble (PEPMEHTBI MOTYT MPEACTABIATh COOOM
KOMIUIEKC (EPMEHTOB, KOTOpble NEHCTBYIOT CHHEPTMYECKH W pasjiaraloT KPUCTAJUTHYECKHe
LEJUTFOJIO3HbIE WJIM JIMCHUHOBbIE 4YacTH Ouomacchl. [IpuMepsl pasjaralolux —KJIETYaTKy
(epMEeHTOB BKJIFOYAKOT: SHIOIJIOKAHA3bIL, MeJUIoOuoruaposassl u  Leuoduassl  (Oeta-
TJIFOKO3HIA3bI).

Bo Bpemsi ocaxapuBaHHsI LEJUIOJIO3HBIH CyOCTpaT MOXKHO CHa4aja THAPOJH30BaTh C
TIOMOIIBIO SHIOIJIIOKAHA3 B CIIyYaiHbIX MECTaX C MOJYYEHHEM OJIMTOMEPHBIX MPOMEKYTOYHBIX
coenuHenuil. [lanee yka3aHHbIE MPOMEKYTOUYHbIE COSIUHEHHUsS] CTAHOBSITCS CyOCTpaTaMu IUist
HK30TEPMUYECKOrO PACLICTUICHUs] [UIIOKAHA3, TAaKUX Kak LeUIO0MOruaponasa, ¢ MOJy4eHHeM
11eJUI00MO3bI U3 KOHILEBBIX TPYII LEJUTI0JI03HOro nonumepa. Llemnobuosa npencrasniser codoi
BOJIOPACTBOPUMBIN 1,4-CBsi3aHHBbIM AuMep TJIOKO3bl. M HakoHeln, wneioOHasa paciueruiseT
1eJUI00M03y € TOJNy4eHHEM IIIOKO3bl. J((eKTHBHOCTh (Hampumep, BpeMsi THAPOIN3a W/WIN
NOJJHOTA THUAPOJH3a) TAaKOro TMpolecca 3aBHCUT OT  COMPOTUBJISIEMOCTH  00paboTke
LIEJUTIOJIO3HOTO MaTepHaa.

CootBeTcTBEHHO, 00pabOTaHHBIE MaTepHabl OMOMAcChl MOKHO OCaxapuBaTh MyTeM
oObenuHeHUsT Marepuana U (epMeHTa Le/UIoja3a B JKUAKOW Cpede, HampuMep, BOIHOM
pacTBope. B HekoTOpBIX Ciiy4asix, Mepea ocaxapuBaHHEM MaTepHall KHIATST, 3aMa4UBAOT HJIH
BapsIT B ropsiueil Boxe, kak omucaHo Medoff u Masterman B myOnukanuu 3asBKM Ha MATEHT
CILIA 2012/0100577 A1, onybnukoBanHo# 26 amnpens 2012 ropa, MoJHOE OMHCAHHE KOTOPOM
BKJIFOYEHO B HACTOSLIHI TOKYMEHT.

[Ipomecc ocaxapvBaHUs MOKHO YACTUYHO WJIM TMOJHOCTBIO OCYINECTBHTH B Oake
(mampumep, B Oake ¢ oObemom 1o MmeHbmed Mepe 4000, 40000 wmu 500000 i), Ha
NPOU3BOJICTBEHHOM MPEATPHUITHN W/HIH €r0 MOXKHO YaCTHYHO WJIM TOJIHOCTBIO OCYINECTBHTH
NPy TPAHCIIOPTUPOBKE, HANPUMEP, B JKEIE3HOAOPOKHOW LUCTEpHE, aBTOLMCTEPHE W B
CylepTaHKepe WIN TpioMe cynHa. Bpems, HeoOXomumoe mJisi MOJHOTO OcCaxapuBaHUs, Oyaer

3aBHCETb OT YCJOBUI 00palOTKM U NpPUMEHSeMbIX VYIJIEBOACOAEPIKALIero Marepuaia u
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¢depmenta. Ilpu mnpoBemeHMH OCaxapuUBaHHWA Ha IPOU3BOACTBEHHOM TNPEANPHUSITHU B
KOHTPOJIMPYEMBIX YCJIOBUSIX LIEJUIFOJIO3Y MOKHO MO CYLIECTBY MOJHOCTBI IIPEBPATUTH B caxap,
Halpumep, IUJIIOKO3y, B TedeHue OT npumepHo 12 po 96 uacos. Ecnmu ocaxapusaHue
OCYLIECTBJISIFOT YaCTUYHO MJIU MOJHOCTBIO NPU TPAHCIIOPTUPOBKE, OCAXapUBAHUE MOXKET 3aHATH
GoupIe BpEMEHH.

B 1menom, mnpegmodturenbHO, YTOOBI comepkMMoe Oaka B XOAe OCaxapUBaHUS
nepeMeIlnBall, HalpuMep, UCIONb3ysl CTPYHHOE [epeMellNBaHue, KakK OINHCAaHO B
MeskIyHaponHoi 3asiBke Ha mateHT Ne PCT/US2010/035331, nomanuoii 18 mas 2010 rona,
KOTOpasi Oblia ONMyOJIMKOBAaHA HAa aHTJIMHCKOM si3bike kak WO 2010/135380 u mpenHazHavyeHa
s CoenuHeHHbIX 1IITaTOB, MONHOE ONMUCaHHE KOTOPOW BKJIKOYEHO B HACTOSIIHMI JAOKYMEHT
MOCPENCTBOM CCBUIKH.

JlobaBneHne TMOBEPXHOCTHO-aKTUBHBIX  BELIECTB  MOXKET  YBEJIHYUTh CKOPOCTb
ocaxapuBaHus. lIpuMepel NOBEPXHOCTHO-aKTUBHBIX  BELIECTB  BKJIOYAIOT  HEHUOHHBIE
MOBEPXHOCTHO-aKTUBHbIE BEIIECTBA, TaKHe€ KAk IOJUITUJIECHIJIMKONEBblE IOBEPXHOCTHO-
aktuBHble BemecTBa 1BUH (Tween®) 20 mnm Teun (Tween®) 80, nOHHBIE MOBEPXHOCTHO-
aKTHBHBIE BEILIECTBA MJIN aM(OTEpHBIE TTOBEPXHOCTHO-AaKTHBHBIE BELIECTBA.

B menom, mpennoyTHTenbHO, YTOOBI KOHLEHTPALMS PAacTBOpa caxapa, MOJYYEHHOTO B
pe3yJibTaTe ocaxapuBaHusi, OblIa CPABHUTENILHO BBICOKOH, Harpumep, Ooublne 40% win Oosblie
50, 60, 70, 80, 90 wu maxe Oonbime 95% mo Macce. Bogy MOXKHO yaaiuThb, HaIpUMeEp, MyTeM
UCTIApeHHs, U1 YBEJIMYEHHs KOHLEHTPALMM pacTBopa caxapa. IJTO YMEHbLUIUT OOBeM,
HOABEPraeMblii TPAHCIIOPTUPOBKE, & TAKKE MO3BOJIUT MOAABUTH POCT MHKPOOOB B pacTBOpE.

CornacHO anbTEepPHATUBHOMY BapHAaHTY PeaIn3allii N300PETeHUs] MOKHO HCIIOJIb30BaTh
pacTBOpBl caxapa ¢ Oojiee HHM3KUMH KOHLEHTPALMSMH, B 3TOM Cly4ae MOXKeT OBbITh
JKeNaTeIbHbIM OOABIIEHHE MPOTUBOMHUKPOOHOM NOOAaBKU, HAMPUMEP, aHTUOMOTHUKA IIHPOKOTO
CIeKTpa AENCTBUs, NPU HU3KOM KOHLEHTpauuu, Hampumep, or 50 mo 150 ppm. [pyrue
NOAXONAIINE AHTUOMOTHKH BKIOYaOT amdorepuuud B, aMmuipuimmH, XiopaMpeHHKOI,
mUNpo(pIOKCALMH, TEeHTAMHULWH, THIPOMHOMH B, KaHaMUIMH, HEOMHLMWH, TNEHUIWJUINH,
NYPOMULIMH, CTPENTOMHINH. AHTUOMOTHKH OYAyT MOAABIATH POCT MUKPOOPTAHU3MOB BO BPEMsI
TPAHCIOPTUPOBKU U XPAaHEHUS U MX MOXKHO HCIOJIb30BaTh MPHU MOAXOMALIMX KOHLIEHTPALUSX,
Hampumep, ot 15 go 1000 ppm no macce, Hanpumep, ot 25 1o 500 ppm mnu ot 50 no 150 ppm.
IIpu HEOOXOAMMOCTH, MOXHO HOO0ABUThb AHTHOUOTHK, Jake€ €CJIM KOHLIEHTpaLus caxapa
CpaBHUTENBHO BbICOKasd. COrJNaCHO aJbTEPHATUBHOMY BApUAHTy peATU3aLUH H300peTeHHs
MOXHO HCIIONIb30BaTh APYrue A00aBKH C MPOTHBOMUKPOOHBIMH WM KOHCEPBHPYIOLINMHU
colictBamu. IIpoTrBOoMuKpoOHast nodaBka (10OABKH) MPENNOYTHTEIBHO MPEACTABIIOT COOOMH

[ULIEBBIE TOOABKU.
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PactBOp €O CpaBHUTENBPHO BBICOKOM KOHIIEHTPALMEH MOMKHO TOJNYYHUTh 34 CYET
OrpaHUYEHUs] KOJHMYECTBA BOXbL, A00ABIAEMOH K YIJIEBOACONEPIKAIIEMY MaTepuany ¢
depmentom. KOHIEHTparui0O MOXHO peryJIupoBaTh, HampuMep, KOHTPOJIUPYS CTENeHb
ocaxapuBaHusl. Hampumep, KOHLEHTPALMIO MOXKHO YBEJIUYUTH NyTeM J00aBJICHHUS B PacTBOP
OonpIero KOJIMYECTBAa YIIIEBOACOAEpIKAIero Marepuana. J{ust mommepskaHus YpOBHs caxapa,
KOTOpbIii 0o0pasyercsi B pacTBOpE, MOXKHO J00aBUTh IMOBEPXHOCTHO-AaKTUBHOE BELIECTBO,
HampuMep, OJHO U3 BELIECTB, OMHCAHHBIX Bbille. KpomMe TOro, MOXHO YBEJIUYHUTh
pPacTBOPUMOCTb IyTEM YBEJIUYECHHs TeMmmeparypbl pacTtBopa. Hampumep, pacTBOp MOXKHO
noaaep:kuBaTh mpu Temmepatype ot 40 no S0°C, ot 60 no 80°C wnu naxke npu Oosiee BHICOKOM

TeMIepaType.

OCAXAPUBAIOIINE ATEHTBI

[Monxomsimue pas3nararoiie KJieTdyaTky (pepMeHTbI BKIFOYAIOT LEeJUTI0JIa3bl, TOyUYeHHbIE
U3 BHUJIOB, OTHocsmmxcss kK pomam Bacillus, Coprinus, Myceliophthora, Cephalosporium,
Scytalidium, Penicillium, Aspergillus, Pseudomonas, Humicola, Fusarium, Thielavia,
Acremonium, Chrysosporium w Irichoderma, B YaCTHOCTH IIEJUIFOJNIA3bl, IIOJyYEHHbIE C
NOMOIIBIO INTaMMa, BblOpaHHOrO w3 Buma Aspergillus (cM., Hampumep, myOIHKALHIO
EBponeiickoro nmarenra Ne 0 458 162), Humicola insolens (nepexiaccu(uIupoOBaHHOTO Kak
Scytalidium thermophilum, cm., wanpumep, nareHtr CIIA Ne 4435307), Coprinus cinereus,
Fusarium oxysporum, Myceliophthora thermophila, Meripilus giganteus, Thielavia terrestris,
Acremonium sp. (B TOM 4HuCIie, HO HE OTpPaHUYUBASACH UMH, A. persicinum, A. acremonium, A.
brachypenium, A. dichromosporum, A. obclavatum, A. pinkertoniae, A. roseogriseum, A.
incoloratum v A. furatum). IlpeanodruTenbHble WTaMMBbI BKIIIOUatoT Humicola insolens DSM
1800, Fusarium oxysporum DSM 2672, Myceliophthora thermophila CBS 117.65,
Cephalosporium sp. RYM-202, Acremonium sp. CBS 478.94, Acremonium sp. CBS 265.95,
Acremonium persicinum CBS 169.65, Acremonium acremonium AHU 9519, Cephalosporium
sp. CBS 535.71, Acremonium brachypenium CBS 866.73, Acremonium dichromosporum CBS
683,73, Acremonium obclavatum CBS 311.74, Acremonium pinkertoniae CBS 157.70,
Acremonium roseogriseum CBS 134.56, Acremonium incoloratum CBS 146.62 u Acremonium
Suratum CBS 299.70H. Pa3znararomue kieTdaTky (pepMeHTBl Takke MOXKHO TMOJYYHTh U3
Chrysosporium, npeanourutenvHo, mramma Chrysosporium lucknowense. JlonmonHuTeNnbHBIE
IITAMMBI, KOTOpPBIE MOJKHO MWCIOJb30BaTh, BKJIIOYAIOT, HO HE OrPAaHUYUBAIOTCA HMH,

Trichoderma (B wactHoctu, 1. viride, T. reesei n 1. koningii), ankanopunbubiii Bacillus (cm.,
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Hanpumep, nateHT CIITA Ne 3844890 u nybOnukaumto EBponeiickoro marenra Ne 0 458 162) u
Streptomyces (cM., HaripuMep, nyOnukaunio EBponetickoro natenra Ne 0458162).

Hapsny ¢ ¢epmenramu wiam B KOMOMHALMM € HUMH, JUId  OCaxapUBAaHUS
JIMTHOLIEJUTIOJIO3HBIX M LEJUTIOJIO3HBIX MaTepPHaIoB MOXKHO HCIIOJIb30BATh KUCIOTBI, OCHOBAHUS U
ApYrHe XUMHYECKHe COeJUHEHUs (HarpuMmep, OKUCIUTENN). YKa3aHHblE MaTepHasibl MOXKHO
UCIIOJIb30BaTh B JIFOOOH KOMOMHAIMY HITH TTOCJIEIOBATEIBHOCTH (HAIIPUMep, 110, TIOCHIe W/HIIH BO
BpeMsi noOasyeHust ¢epmenrta). Hampumep, MOXKHO HCIIONB30BaTh CUJIbHbIE MHHEpAJbHbIC

kucnotsl (Hanpumep, HCIL, H,SO4, H3PO,) u cunpable ocHOBanus (Hanpumep, NaOH, KOH).

CAXAPA

B mporneccax, onmucaHHBIX B HACTOSIIIEH 3asiBKE, HAITPUMED, MOCTIE OCaXapUBAHHS, MOYKHO
BBIJICJIUTh W/WIIM OUUCTHTD caxapa (HampuMmep, MIoKo3y U keuiiosy). Hampumep, caxapa MOKHO
BBIACIUTh W/WIM OYHCTHTh C TOMOIIBIO OCAKICHUS, KPHCTAJUIM3ALMH, XpomaTtorpaduu
(Hampumep, Xpomartorpaduu C TICEBAOABIDKYIIUMCS CJOEM, Xpomarorpaduu BBICOKOTO
JaBJICHUST), SJIEKTPOAUANIN3a, LEHTPUPYTUPOBAHUS, SKCTPAKIUH, JIEOOOT0 APyroro crocoda

BbIACJICHUA, H3BCCTHOI'O B I[aHHOfI obnactu TEXHUKH, U UX KOM6I/IHaL[I/II\/'I.

I'MAPUPOBAHUE U IPYTUE XUMHWYECKHUE TPEBPAIIIEHUSA

IIpouecchl, OMUCAaHHbIE B HACTOSIIEH 3asBKE, MOTYT BKJIOYATh THIAPUPOBAHUE.
Hanpumep, rmroko3y ¥ KCHJIO3y MOXKHO THIPUPOBATH C MOJy4YeHHEM COpOMTa W KCUJINTA,
COOTBETCTBEHHO. | MIAPUPOBAHME MOKHO BBIMOJHUTh MyTEeM NPUMEHEHHsS KaTaJlu3aTopa
(mampumep, Pt/ramma-Al,Os;, Ru/C, HukeneBoro karamuzaropa PeHes wimm  npyrux
KaTaJIN3aTOPOB, U3BECTHBIX B HAHHOH 00JacTM TeXHWKH) B KoMOMHaumu ¢ Hy mpu BBICOKOM
nasneHnu (Hanpumep, ot 10 (mpumepno 69 klla) mo 12000 psi (mpumepro 82,7 MIla)). MoxHO
UCTIOJIb30BaTh JIPYTHe BHIbl XHMUYECKOTO MPEBPAILEHHsI MPOAYKTOB B PE3yJIbTaTe MPOLECCOB,
OMHCAHHBIX B HACTOALICH 3asBKE, HANpPHUMeEp, MPOHU3BOACTBO MPOAYKTOB, IOJYYEHHBIX H3
OpraHu4eckoro caxapa (Hampumep, ¢ypdypona U MPOAYKTOB, MONy4YeHHbIX u3 (ypdypona).
XuMHUYeCKHe TPEBpaLleHNs] MOTYyYeHHBIX M3 caxapa MpoAaykToB ommcaHbl B mateHTe CIIIA Ne
13/934,704, nogarnsoMm 3 urogist 2013 rona, onmucaHue KOTOPOTO B IMOJHOM O00BEMe BKIIFOUEHO B

HaCTOHH_II/Iﬁ AOKYMEHT NOCPEACTBOM CCBLIKH.

®EPMEHTUPOBAHUE
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Jposxku u Oakrepuu Zymomonas, HalpuMep, MOKHO HCIOJIb30BaTh A (pepMeHTauu
WM TpeBpalieHuss caxapa (caxapoB) B cnupT (cruptel). Hike omnucansl apyrue
MHUKpoopranusmel. OnrumanbHoe 3HadeHue pH mia pepmeHTanm cocTaBisieT OT NPUMEpHO 4
no 7. Hanpumep, ontumanbHoe 3HadeHue pH ansa nposokeil cocTasiseT OT IpUMepHO 4 A0 S,
TOrAa Kak onTUMaibHOe 3HadeHue pH mnsa Zymomonas cocraBisieT OT NpuUMepHO 5 no 6.
Tunuvynoe Bpemst pepMeHTaLUM COCTaBIsIeT OT mpuMepHo 24 1o 168 yacos (Hanpumep, ot 24 1o
96 uvacoB) mpu Temmepatype B auanazoHe ot 20°C mo 40°C (wampumep, ot 26°C mo 40°C),
OITHAKO TePMODHIIbHBIE MUKPOOPTAHU3MBI MPEAMOYUTAIOT O0JIee BBICOKHE TEMIIEPATYPhL.

CornmacHo HEKOTOPBIM BapHAHTAM peaIn3alud  H300pETeHHs, Hamnpumep, IpH
NPUMEHEHUH aHa3pOOHBIX OPraHM3MOB, MO MEHBIIEH Mepe 4acThb (epPMEHTALH NPOBOASAT B
OTCYTCTBHE KHCJIOPOAA, HapUMep, B aTMocepe MHEpTHOTO rasa, Takoro kak N, Ar, He, CO,
w ux cMecu. Kpome TOro, cMecr MOXHO MOCTOSSHHO IpPOAYyBaTb WHEPTHBIM TIa3oM,
NPOXOMAIIUM dYepe3 Oak MpH NPOTEKAHWH YacTH MIJIM BCero mnporecca ¢epmeHtannu. B
HEKOTOPBIX CIIy4asiX, aHadpOOHBIE YCIOBUS MOMKHO IOCTHYb WM TOAAEPKHBATH 33 CYET
oOpa3oBaHMsI MUOKCHAA yrjiepoaa B mponecce (epMEeHTAlUH, MPU 3TOM JOMOJHUTENIbHBIN
WHEPTHBIN ra3 He TpedyeTcs.

CornacHo HEKOTOPBIM BapUaHTaM peajM3ally M300peTeHHsl BECh MM 4acTh IpoLecca
(bepMeHTaLu MOKHO MpepBaTh NEPea MOIHBIM IPEBPALIEHHEM HU3KOMOJIEKYJSIPHOTO caxapa B
nponykt (Hampumep, 3taHon). [IpomexxyTodHble MPOAYKTHI (PEpPMEHTALMN BKIIOYAIOT caxap U
yIIeBOAbl C BBICOKMMHU KOHIeHTpauusMu. Caxapa U yIJIEBOABI MOXHO BBIAEIUTb C
NPUMEHEHHEM JIIOOBIX CPEACTB, M3BECTHBIX B MAaHHOH O0OJAaCTH TEXHUKU. YKa3aHHbIE
NPOMEXKYTOYHbIE TPOAYKTHl (PEPMEHTALlMK MOKHO HCIIOJb30BATh MPH TMOJIYyYEHHUH MPOAYKTA
NMUTAHUST JUIsI TOTPEOJICHUS] YEeOBEKOM WJIM SKUBOTHBIM. JIOTIONHUTENBHO WJIM B KauecTBE
AJbTEPHATHBBI, TPOMEKYTOYHBbIE MPOAYKTHI  (PEepMEHTALMH MOXKHO  H3MEIbYHUTh [0
TOHKOZMCIIEPCHBIX YaCTHUI] B JIAOOPATOPHOW MENBbHULE U3 HEPXKABEIOIIEH CTadM W IOJYyYUTh
MyKooOpasHOe BemmecTBo. B mpouecce (epMeHTalMu MOXHO HCIIONB30BaTh CTPYHHOE
nepeMelInBaHNue, U B HEKOTOPBIX CIIy4asX OocaxapuBaHUe U (PEPMEHTALMIO BBIMOJIHSIOT B OTHOM
U TOM e Oake.

[TutarenpHBIE BEIECTBA U1 MHUKPOOPTAaHM3MOB MOXHO J00aBHTH BO BpeMs
ocaxapuBaHUs WWIM (epMEeHTalUH, HanmpuMep, MAaKEeTbl C MHIIEBbIMH IHUTATEIbHBIMU
BEIIeCTBAMHU, ONMUCAHHbIe B myOnukannu 3assBku Ha nmateHT CIIIA 2012/0052536, monanHoit 15
nrosist 2011 roga, moHOE ONMMCaHue KOTOPOH BKJIFOUEHO B HACTOSIIMEI JOKYMEHT MOCPEICTBOM

CCBUIKH.
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«DepMeHTaLMsA» BKJIIOYAET CIOCOOBI U MPOAYKTHI, OMHCAHHBIE B 3asBKAX HAa MATEHT
NeNe PCT/US2012/71093 onyOnukosanHod 27 wurons 2013 roma, PCT/ US2012/71907
onyOnukoBaHHON 27 utoHs 2012 roma u PCT/US2012/71083 onyOnuxkoBanHOW 27 uroHs 2012
rozia, cofiep>kaHue KOTOPBIX B MOJHOM 00beMe BKJIKOYEHO B HACTOSALIUHN TOKYMEHT I1OCPEICTBOM
CCBUIKH.

IlepenBukHbIE (epMEHTEPBI MOXKHO HCIONB30BAaTh, KaK OMHCAHO B MEXIYHApOIHOM
3asiBke Ha mateHT Ne PCT/US2007/074028 (xoropasi Obuta monana 20 urons 2007 roma, Oblia
onyOJIMKOBaHA HAa aHMIMICKOM si3bike kKak WO 2008/011598 wu mnpenHa3HavyeHa st
Coenunennbix IllTatoB) m B omybnukoBanHoM mnateHTe CIIIA Ne 8318,453, comep:kaHue
KOTOPBIX BKJIFOYEHO B HACTOSINMN JOKYMEHT B TNOJHOM oObeme. I[logoOHbIM 00pasom,
o0opynoBaHue IJIsi OCaxaphBaHHUsS MOXET ObITh TepenBKHbIM. Kpome Toro, ocaxapuBaHHE

W/Wu @epMeHTaumo MOXHO YaCTUYHO WX MOJTHOCTBIO OCYIICCTBUTDL BO BPEMS IEPEBO3KU.

®EPMEHTUPYIOIIME AT'EHTBI

Muxkpoopranusm(bl), TpUMeHsieMble TpU (pepMeHTALuH, MOTYT MPENCTaBJATh COOOI
NPUPOAHbIE MHKPOOPTaHU3Mbl W/WJIM CKOHCTPYMPOBaHHBbIE MHKpoopraHu3Mel. Hampumep,
MHUKPOOPTaHU3M MOXKET IMPEACTABIATh COOOM OakTepHio (B TOM 4YHCIe, HO HE OrpPaHHUYHBAsCh
UMM, Hampumep, OakTepHIo, pas3jararollyr0 KiIeTd4aTky), rpud, (B TOM dHClIe, HO He
OrpaHUYMBASICh UMM, HAIPUMEp, APOCKM), PACTeHUE, MPOTUCT, HAIpUMep, NpocTeiiliee WU
rpuOONOAOOHBIH NMPOTHCT (B TOM YHCIIE, HO HE OPAHUYMBASICh UMHU, HAIPHIMEp, CIM3EBHK) HIH
MOpckue Bomopociad. IIpm COBMECTUMOCTH OpraHM3MOB MOXKHO MCHOJB30BaThb CMECH
OpPTaHU3MOB.

[Monxomsimue  QepMEHTUPYIOIIME  MHUKPOOPTaHU3MbI  OOJANAOT  CHOCOOHOCTHEO
mpeBpaliaTh YIJIEBOAbI, TaKWe Kak TIIFOKO3a, (PYKTO3a, KCUJI03a, apabuHO3a, MAaHHO3a,
rajaKTo3a, OJMroCcaXxapyIbl UK MMOJIUCAXapUIbl, B MPOAYKTHI pepmeHTannn. PepMeHTHPYIOLIHE
MHUKPOOPTAaHU3MBI BKJIIOUAIOT IITAMMBI poxa Saccharomyces spp. (B TOM 4YHCIE, HO He
OTpaHUYMBAsCH MMH, S. cerevisiae (mexapckue Ipoxcku), S. distaticus, S. uvarum), pona
Kluyveromyces, (B TOM 4mcle, HO He OrpaHuuuBascb umu, K. marxianus, K. fragilis), pona
Candida (B Tom uucne, HO He orpannuuBasice umu, C. pseudotropicalis u C. brassicae), Pichia
stipitis (poncreennuk Candida shehatae), pona Clavispora (B TOM 4ncCie, HO HE OTPaHUYHBAsIChH
umn, C. lusitaniae n C. opuntiae), pona Pachysolen (B ToM uncne, HO He OTPaHUYNBAsICH UMH, F.
tannophilus), pona Bretannomyces (B TOM 4YHCJIe, HO HE OTPaHUYMBAsICb UMH, HarpuMmep, B.
Clausenii (Philippidis, G. P., 1996, Cellulose bioconversion technology, B Handbook on
Bioethanol: Production and Utilization, Wyman, C.E., ed., Taylor & Francis, Washington, DC,
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179-212)). Jpyrue noaxoasuue MUKPOOPTaHU3MBbI BKIIOUAIOT, Hapumep, Zymomonas mobilis,
Clostridium spp. (B ToM uncne, HO He orpaHu4uBasich uMmu, C. thermocellum (Philippidis, 1996,
supra), C. saccharobutylacetonicum, C. tyrobutyricum C. saccharobutylicum, C. Puniceum, C.
beijernckii w C. acetobutylicum), Moniliella spp. (B TOM 4ucie, HO He OrpaHUYUBAsICh UMHU, M.
pollinis, M. tomentosa, M. madida, M. nigrescens, M. oedocephali, M. megachiliensis),
Yarrowia lipolytica, Aureobasidium sp., Trichosporonoides sp., Trigonopsis variabilis,
Trichosporon sp., Moniliellaacetoabutans sp., Typhula variabilis, Candida magnoliae,
Ustilaginomycetes sp., Pseudozyma tsukubaensi, npoxckeBble BUABI POIOB Zygosaccharomyces,
Debaryomyces, Hansenula u Pichia v rpubbl poga dematioid 7orula (manpumep, 7.corallina).

JIONONHUTENbHBIE MHKPOOPTaHU3Mbl BKIO4aroT rpymmy Lactobacillus.  ITpumepst
BKIOUaOT  Lactobacillus  casei, Lactobacillus rhamnosus, Lactobacillus —delbrueckii,
Lactobacillus plantarum, Lactobacillus coryniformis, nanpumep, Lactobacillus coryniformis
nonsun forquens, Lactobacillus pentosus, Lactobacillus brevis. Jlpyrue MHUKpOOpTaHH3MBI
BKJIFOUAIOT Pediococus penosaceus, Rhizopus oryzae.

Hexkotopble opraHn3Msbl, Takue Kak OaKTepHH, APOACKU U TPUOBI, MOXKHO HCIOJIB30BAThH
s (pepMEeHTAILMH MIPOAYKTOB, MOJYYEHHBIX W3 OMOMACChl, TAKMX KaK caxapa W CIHPTHI, C
NOJIy4€HUEM SHTAPHOW KHCIIOTHI U TMOAOOHBIX MpoAykToB. Hampumep, opraHM3MbI MOKHO
BBIOpaTh u3: Actinobacillus succinogenes, Anaerobiospirillum succiniciproducens, Mannheimia
succiniciproducens,  Ruminococcus  flaverfaciens,  Ruminococcus  albus, Fibrobacter
succinogenes, Bacteroides fragilis, Bacteroides ruminicola, Bacteroides amylophilus,
Bacteriodes succinogenes, Mannheimia succiniciproducens, Corynebacterium glutamicum,
Aspergillus niger, Aspergillus fumigatus, Byssochlamys nivea, Lentinus degener, Paecilomyces
varioti, Penicillium viniferum, Saccharomyces cerevisiae, FEnterococcus faecali, Prevotella
ruminicolas, Debaryomyces hansenii, Candida catenulata VKM Y-5, C. mycoderma VKM Y -
240, C. rugosa VKM Y-67, C. paludigena VKM Y-2443, C. utilis VKM Y-74, C. utilis 766, C.
zeylanoides VKM Y-6, C. zeylanoides VKM Y-14, C. zeylanoides VKM Y-2324, C. zeylanoides
VKM Y-1543, C. zeylanoides VKM Y-2595, C. valida VKM Y-934, Kluyveromyces
wickerhamii VKM Y-589, Pichia anomala VKM Y-118, P. besseyi VKM Y-2084, P. media
VKM Y-1381, P. guilliermondii H-P-4, P. guilliermondii 916, P. inositovora VKM Y-2494,
Saccharomyces cerevisiae VKM Y-381, Torulopsis Candida 127, T. Candida 420, Yarrowia
lipolytica 12a, Y. lipolytica VKM Y-47, Y. lipolytica 69, Y. lipolytica VKM Y-57, Y. lipolytica
212, Y. lipolytica 374/4, Y. lipolytica 585, Y. lipolytica 695, Y. lipolytica 704 n cmeceit
NePEYNCIIEHHBIX OPTaHU3MOB.

MHorue Takue MHKPOOHBIE IITAMMBbI SBJSIIOTCA OOIIENOCTYNHBIMU, U WX MOXKHO

npuoOpecTy Ha phlHKe Win yepe3 xpanunuma, Takue kak ATCC (AmepukaHckas KOJUIEKLUS
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KJIETOUHBIX KyJnbTyp, Manaccac, Bupmxuaus, CIIIA), NRRL (Konnekuust KIeTOUYHBIX KYJIBTYP
Cnyx0Obl CenbCKOXO3MCTBEHHbIX uccaenoBanuii, Ileopusi, WMmnmunoiic, CIIA) wim DSMZ
(Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, bpayniuseiir, ['epmanus),
B YaCTHOCTH.

Kommepueckn moOCTynmHble ApOXOKH — BKIOYaroT, Hanpumep, Pex Crap (Red
Star®)/Jlecapdppe Drtanon Pen (Lesaffre Ethanol Red) (xoropeie MoxxHO mnpuoOpectn B
xomrianun Red Star/Lesaffre, CIIIA), ®AJIM (FALI®) (xoTtopble MOXHO NpUOOpPECTH B
, CIIIA),
CVYIIEPCTAPT (SUPERSTART®) (xoropeie MoxHO mpuoOpectn B kommanum Alltech, B
Hacrosimee Bpemst Lalemand), T'EPT CTPAHJ] (GERT STRAND®) (koTopble MOKHO
npuodpectu B kommanmu Gert Strand AB, IIseuwns) 1 ®EPMOJI (FERMOL®) (xotopsie

xomnanuu Fleischmann’s Yeast, mnoapasmenenue Burns Philip Food Inc.

MOXHO TipuoOpectH B komnanuu DSM Specialties).

JAUCTULISALUASA

Kak omnmcano panee, mocie (GpepMeHTALNU MONyYeHHbIE JKHUIKOCTH MOXHO MOJBEPraTh
IUCTWULIIAKA C MPUMEHEHHEM, Harnpumep, «Opa’kHOH KOJOHHBIY, JJISI OTHAENIEHUs 3TaHOJa U
APYTUX COHPTOB OT OCHOBHOTO 00BEMa BOJBI M OCTATOYHOH TBepoii (asbl. Ilap, Bexomsamuii u3
OpakXHOW KOJIOHHBI, MOXKET MPEACTaBJIATh COOOM, Hampumep, 35% Mo mMacce 3TaHON U MOXKET
OBbITh 3arpy’keH B PeKTU(PHUKALMOHHYIO KOJOHHY. CMmech nmoutH azeorpomnHoro (92,5%) stanona
U BOZABI U3 PEKTU(PUKALMOHHONW KOJOHHBI MOXKHO OYHCTUTH C TOJy4deHHeM 4uctoro (99,5%)
3TAaHOJA, UCTIONB3Ys MapodasHble MOJeKysipHble cuta. KyOoBble oCcTaTKy Opa’kHOW KOJOHHBI
MOXKHO HANpPaBUTh HAa TEPBYI0 CTYIEHb TPexXCTynmeHdaToro wucnaputens. OOpaTHbIi
XOJIOAMJIBHUK PEKTH()PHUKALMOHHON KOJIOHHBI MOXKET OOECNeYHMTb TeIUIO Ui TaKOW IMepBOH
ctyneHu ucnapurens. [locne nepBoii cTyneHu ucnapuTens TBEPAOE BELECTBO MOKHO OTAENUTH
C MpUMEHeHHeM LEeHTPU(YTH U BICYIINTh B OapabaHHOH cymmike. Yacts (25%) mpoaykra u3
LHeHTpU(YrH MOKHO TMOBTOPHO HCIIONB30BAaTh Ui (PEPMEHTALMH, a OCTaTOK HAINpPaBUTh Ha
BTOPYIO U TPETBHIO CTYNEHHU Ucnapurens. bosplyro 4acTh KOHAEHCAaTa U3 UCMApUTENss MOXKHO
BEPHYTh B IPOLIECC B BHAE IOBOJBHO YHCTOrO KOHAEHCATA, NMPU 3TOM HEOOJBINYI0 YacTh
OTAENSIOT U HANpPaBISIOT Ha OOpabOTKY CTOYHBIX BOA ISl TPENOTBPAINEHUS HAKOTUICHHS

HU3KOKHUITAIINX COC):[I/IHeHPIfI.

YIJIEBOJOPOACOJAEPKAIIUE MATEPHUAJIBL
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CorjmacHo apyruMm BapuaHTaM pealu3alud H300pETeHHs C MOMOIIBI CIOCO0OB U
CHCTEM, OIMCAHHBIX B HACTOALIEH 3asBKe, MOXHO 00paboTaTh YrieBOJOPOACOAEpIKAIIHE
MaTepuabl, HaIpUMep, CMelIaHHble ¢ Onomaccoit. JIroOol mporece, ONMMCaHHbIN B HACTOSIIEH
3asBK€, MOYKHO HCIIOJIb30BATh AJIs1 00pabOTKH JI0OOro yrieBOAOPOACOAEPIKAIEro MaTepuaa,
ONMUCAaHHOTO B Hacrosmed 3asBke. [logpasymeBaroT, UYTO «yIJIEBOIOPOACOAEpIKALIUE
MaTepuajbly, TMPUMEHSeMble B HACTOSINEH 3asBKe, BKJIIOYAIOT HE(YTEHOCHBIE MECKH,
He(TEHOCHBIN CllaHel, OUTYMHUHO3HBIE TIECKH, YTOJbHYIO IMbLIb, YTOJbHYI CYCIEH3UI0, OUTYM,
pa3JIMuHbIe THIbI YIJIsl U OPYTHe MPHUPOIHbIE U CHUHTETHUYECKHE MaTePHAJIbL, CONEprKallrue KaKk
yTJIEBOIOPOAHbIE KOMIIOHEHTBI, TAK M TBEPJIOE BelIeCTBO. TBepAOe BEIIECTBO MOKET BKJIKOYATh
TOPHYIO TIOPOAY, TIECOK, TJINHY, KAMEeHb, WJI, OypOBOH IIJIaM WJIK APYTroe TBEPIOE OPraHHYECKOe
W/WJTH HEOPTaHUYECKOe BEIIECTBO. YKAa3aHHBIA TEPMUH TAK:KE€ MOXKET BKIIOYATh OTXOJbI, TAKHE
KaK OTXOZbI U MOOOYHBIE TPOAYKTHI OYPEeHHUs, OTXOABI U MOOOYHBIE IPOAYKTHI TIpU NepepaboTke
He(pTH WU JpPyrHe OTXOMAbI, COAep:Kallie YIJIEBOAOPOAHbIE KOMIIOHEHTBI, TaKue Kak

ac(anbpTOBask KPOBEJBbHAS IUTUTKA W OKPBITHE, aC(hanbTOBOE TOPOKHOE TIOKPBITHE U T.1I.

CUCTEMbI TPAHCIIOPTUPOBKH

PaznuuHble CHUCTEMBbI TPAHCIOPTHPOBKM MOXKHO HCHOJb30BATh IS NEpEMELeHHs
MaTepHajoB OMOMAcChl, HAPUMep, KaKk OMUCAHO, B KaMepy U IMOJ My4OK 3JIEKTPOHOB B Kamepe.
TunuuHble TpaHCTIOPTEPBI MPEACTABISIOT COOON JIGHTOUHBIE TPAHCIIOPTEPHI, THEBMATHYECKHUE
TPAHCIIOPTEPBl, BUHTOBBIE TPAHCIIOPTEPHI, TEJIEKKH, M0e3/1a, N0e37a WM TEJIEKKH Ha Peibcax,
NOJbEMHUKH, (DPOHTANIbHBIE TIOTPY3YHKHU, SKCKABATOPHI THIA OOpaTHAsI JIOTATa, KPaHbI, MOYKHO
UCTIOJIb30BaTh pa3jM4YHble CKPeOKM W JIOMaThl, BAarOHETKHM M 3arpy304Hble yCTPOMCTBA.
Hanpumep, B pa3muuHbIX MpoLeccax, OMMCAHHBIX B HACTOSINEH 3asBKe, MOXKHO HCIOJIb30BATh
BUOPALIMOHHBIE TPAHCTIOPTEPHI. Bubpanmonusie Tpancnoptepsl onucanbl B PCT/US2013/64289,
nonaHHou 10 okTsiOpst 2013 ronma, MONHOE OMKMCAHUE KOTOPOW BKJIFOUYEHO B HACTOSIIHIMA
TOKYMEHT TIOCPEACTBOM CCBUIKH.

BuOparmoHnHbie TpaHCIIOPTEPBI OCOOEHHO TMOJIE3HBI JJIST pacTpeneieHns MaTeprana 1o
MOBEPXHOCTH M O0OECMeueHus] paBHOMEPHOTO CIIOSI Ha TMOBEPXHOCTH Jkejoda TpaHCmopTepa.
Hanpumep, ncxogHoe cblpbe MOXKET 0Opa3OBBIBATH IPYAY MaTepuana, KOTOpask MOXKET MMETh
BBICOTY, COCTABJISIIOINYIO IO MEHbIIEH Mepe uyeThipe ¢pyTta (mpumepHo 122 cm) (Hampumep, mo
MeHblIel Mepe nmpumepHo 3 dyTa (mpumepHo 91 cMm), mo MeHblIedl Mepe mpumepHO 2 dyTta
(mpumepHO 61 cm), mo MeHbIuel Mepe npumepHo 1 ¢yt (mpumepHo 30,5 cM), MO MEHbIIEH Mepe
npumepHo 6 mrorimoB (15,24 cm), mo meHbinel mepe npumepHo S5 mrpoiimoB (12,7 cm), 1o

MeHblIel Mepe npumMepHo, 4 mroiima (10,16 cM), o MeHblIel Mepe npumepHo 3 aroiiMa (7,62



10

15

20

25

30

35

59

CM), IO MeHbIIel Mepe nmpumMepHo 2 mroiiMa (5,08 cMm), mo MeHbInell Mepe npuMepHO 1 AroiM
(2,54 cm), mo meHslneil Mepe npumepHo Y2 moiimMa (1,27 cMm)), U IMHUPHUHY, MEHBLIYIO, YeM
IIMpUHA TpaHcnoprepa (Hampumep, MeHee npumepHo 10%, menee npumepHo 20%, MeHee
npumepHo 30%, meHee npumepHoO 40%, menee nmpumepHo 50%, menee mpumepHo 60%, MeHee
npumepHo 70%, menee npumepHo 80%, meHee mpumepHo 90%, MeHee nmpumepHO 95%, MeHee
npuMmepHo 99%). BuOpaumoHHBIH TpaHCIOPTEP MO3BOJNAET PACIPENeNsATh MaTepHal TaKUM
oOpa3zom, 4ToOBI OXBATUTh BCIO HIMPHHY >Keynoda TpaHCmopTepa M 00eCHeuuTh PaBHOMEPHYIO
TOJILIUHY, TPEANOYTUTENBHO, KaK OMHCAHO BbIlle. B HEKOTOPBIX CiIydasix, MOJKHO HCIIOIb30BaTh
JOTMOJHUTENbHBIN  croco0  pacmpeneneHus. Hampumep, pacnpenenurenb, TakKOH — Kak
pasOpacbiBarenb, IpaBUTALMOHHBIA pa3OpackiBatenb (drop spreader) (manmpumep, CHRISTY
SPREADERTM) WK UX KOMOWHALIMM MOXHO HWCIOJIb30BATh JUISl pacrpenesieHus (Hampumep,
pa3MeLIeH s, Pa3IuBaHus, pa3OpacbIiBaHUs W/HIN pa3OpbI3TUBAHMSA) ChIPHEBOrO MaTepHasa I
Oonpbuiol momann. B HEKOTOPBIX Ciydasx pacHpeAesuTeNb MOKET JOCTaBISTh OMOMAacCy Ha
BUOPAIIMOHHBII TPAHCIIOPTEP B BHJE IIMPOKOIO JIMBHS WJM 3aBechbl. Kpome TOro, ¢ momorbo
BTOPOrO TPAHCIOPTEPa, PAaCIOJOKEHHOIO BbIIIE€ OTHOCUTENBHO IIEPBOrO TPaHCIOpPTEPa
(HampuMep, MepBBIN TPAHCIIOPTEP UCIIONB3YIOT MPHU OONYYEHHH CHIPHEBOTO MaTepHaia), MOKHO
cOpacbIBaTh OMOMaccy Ha MEPBbIM TPAHCHOPTEP, MPU STOM BTOPOI TPAHCIIOPTEP MOXKET UMETH
LIUPUHY, KOTOpasi B MONEPEYHOM HAaINpaBJIEHUH OTHOCHUTEJIbHO HAIPABIIEHUS TPAHCIOPTUPOBKU
MeHbIlle, YeM LIMpHUHA MEepBOro TpaHCHopTepa. B uacTHOCTH, ecnu BTOpPOHW TpaHCHOPTEP
HpencTaBisieT co0ol BHOPALMOHHBIA TPAHCIOPTEP, ChIPHEBOH MaTepuas pacrpenessieTcs: Mmox
JEeWCTBUEM BTOPOrO U IepBoro TpasHcrnoprepa. CoriacHO HEKOTOPBIM BO3MOKHBIM BapHUaHTaM
peanu3aiyy M300peTeHHs, BTOPOH TPAHCIOPTEP YIHMPAETCsl B OTBOA C KOCBIM IONEPEYHBIM
pa3pe3oM (Hampumep, ¢ KOChIM pa3pe3oM C COOTHomeHueM 4:1), Tak 4ToO MaTepuas MOKHO
cOpachIBaTh Ha MEPBBIN TPAHCIIOPTEDP B BUAE LTMPOKOHN 3aBECHI (Hampumep, Oojee MUPOKOH, uemM
IIMPHHA BTOPOTO TpaHcnoptepa). HavanbHas mutomanb OnoMaccsl, cOpachIiBa€MOi MOCPECTBOM
pactipenenutenss  (Hampumep, — pasOpachiBaTeNs, — IPABUTALIOHHOTO  pa3dpackiBaTes,
TPAHCTIOPTEPA MM BHOPALIMOHHOTO TPAHCIIOPTEPA € TOMEPEYHBIM Pa3pe30M) MOXKET BKIFOYATh
BCIO LIMPUHY IEPBOro BHOPALIMOHHOTO TPAHCIOPTEPA MM MOXKET BKIIOYATh YaCThb TaKOH
mupuHbl. [locne mageHus Ha TpaHCIIOPTEpP, MaTepHal Moj AeHcTBUEM BHOpALUil TpaHCHIOPTEpa
pacmipenensiercs naxke Oonee paBHOMEPHO, TakK 4YTO BCS LIMPUHA TPaHCIOpTEpa
NPEANOYTUTENIbHO TIOKPBIBAETCS PABHOMEPHBIM cjoeM Omomacchl. COrjlacHO HEKOTOPBIM
BapUAHTAM peANN3aLUN H300pETeHHsT MOXKHO HCIIOJIb30BaTh KOMOWHAIIMH PacIpenesuTeNei.
Hekoropble cmocoObl pacrpeneieHusi UCXOAHOTO Chipbsi omucaHbl B marteHte CIIIA Ne
7,153,533, moganHom 23 uroist 2002 roga u onyOsukoBaHHOM 26 nekadpst 2006 roxa, moyiHOe

OMHCaHUEC KOTOPOr'O BKIIKOYCHO B HaCTOﬂH_II/Iﬁ AOKYMECHT ITOCPEACTBOM CCBIJIKH.



10

15

20

25

30

35

60

B nienom, nmpeanoyYTHTENbHO TPAHCIIOPTUPOBATh MaTE€PHal Yepe3 MyUOK 3JIEKTPOHOB Kak
MOXHO OBICTpee IJIsI MaKCHMM3HPOBAaHHUS NPOMyCKHON cnocoOHoctu. Hampumep, martepuan
MOXKHO TIepeMelIaTh CO CKOPOCTSMH, COCTABIISIFOIIMMU 110 MeHblIel mepe 1 ¢pyT/MuH (mpumMepHO
0,31 m/muH), HanpuMep, o MeHblIed Mepe 2 Gyr/MuH (npumepHo 0,61 M/MHH), IO MeHbIIEH
mepe 3 ¢yr/mun (mpumepHo 0,91 m/muH), mo Mmenblielr mepe 4 ¢yr/mMun (mpumepHo 1,22
M/MHH), IO MeHblLIel Mepe 5 GyT/MuH (npumepHo 1,52 m/muH), o meHbiueii mepe 10 Gyt/MuH
(mpumepHo 3,05 M/mMuH), o MeHbLIel Mepe 15 Gyr/mun (mpumepHo 4,57 M/MHH), IO MEHbLIEH
mepe 20 (mpumepHo 6,09 M/MHUH), IO MeHbLIeH Mepe 25 (mpumepHO 7,62 M/MUH), IO MEHbLIEH
mepe 30 (mpumepHo 9,14 m/muH), o meHbInel Mepe 40 (mpumepro 12,19 M/MuH), O MEeHbLIEH
mepe 50 ¢yr/mun (mpumepHo 15,24 m/muH), o Menbiuel Mepe 60 ¢pytr/mun (mpumepro 18,29
M/MHH), 0 MeHbled Mepe 70 ¢yr/mMuH (mpumepro 21,34 m/mMuH), mo MeHbineii mepe 80
¢byt/MuH (npumepro 24,38 mM/mMuH), o MeHbliel Mepe 90 ¢yr/mMun (mpumepHo 27,43 M/MHH).
CKOpOCTb TPAHCTIOPTHUPOBKH CBSI3aHA C TOKOM ITy4YKa U 3alaHHON 70301 OOJIyueHUs], HarpuMep,
B ciay4dae Owomaccel ToimuHOM Y4 mrotima (0,635 cM), pacmpeneneHHOW MO TPAHCIOPTEPY
mupuHOH 5,5 ¢yroB (mpumepro 1,68 cm), u 100 MA, mia obecriedeHuss JOCTATOUHOW O3B
OOJIlyueHUsI TPAHCIOPTEP MOXKET IEePEeMEINaTbCsl CO CKOPOCThIO mpumMepHo 20 ¢yToB/MUH
(mpumepHO 6,096 M/MuH), pu 50 MA TpaHCHOPTEP MOXKET MEPEMEINaThCsi CO CKOPOCTHIO
npumepHo 10 ¢gyTos/mMuH (npumepHo 3,048 m/MuH) mis obecrieueHus] TPUOIU3UTENBHO TaKON
e 7103bI O0JTyUeHHS.

CkopocTbh, ¢ KOTOPOIl MaTepuan MOKET NepeMelaThCs, 3aBUCUT OT (OPMBbI U MAacCChI
TPaHCIIOPTHPYEMOro MaTepuaia u TpeOyemoit oOpaborku. Texkyunme martepuaibl, Hampumep,
3€PHUCTbIE MaTepuabl, OCOOEHHO MOAMAIOTCS TPAHCIIOPTHPOBKE C MOMOLIBI0 BUOPALIMOHHBIX
TpancnoptepoB. CKOPOCTH TPAHCIOPTUPOBKH MOTYT, HANPUMEP, COCTABIIATD IO MEHbILIEH Mepe
100 ¢ynT/u4 (mpumepHO 45 kr/4) (Hampumep, no MeHblield mepe 500 ¢yHT/u (MpumepHO 227
kr/4), mo mensbineit mepe 1000 ¢yuT/u (mpumepro 454 kr/4), mo menbuiei mMepe 2000 ¢pyHT/¥
(mpumepHo 907 kxr/4), mo meHbInei mepe 3000 ¢pyHT/4 (MpumMepHO 1361 Kr/4), MO MeHbLIeH Mepe
4000 ¢ynT/9 (mpumepro 1814 kr/4), mo meHbeit Mmepe S000 ¢yHT/4 (MpumMepHO 2268 KI/4), IO
menbleit mMepe 10000 ¢yHT/u (puMepHO 4536 kr/4), mo MeHbined mepe 15000 ¢yHT/4
(mpumepHO 6804 kr/4) mnm naxe mo MeHblield mepe 25000 gynT/4 (mpumepHO 11340 kr/u)).
Hexotopele TUMMYHBIE CKOPOCTH TPAHCHOPTHPOBKM MOIYT COCTaBJSATH OT npumepHo 1000
(mpumepHO 454 kr/4) no 10000 ¢pyHT/u (MpuMepHO 4536 K1/4), (Hampumep, ot mpumepHo 1000
¢yut/u (mpumepHo 454 xr/u) mo 8000 ¢ynT/4 (mpumepHO 3629 Kr/4), or mpumepHo 2000
(mpumepHO 907 xr/4) mo 7000 ¢yut/4 (mpumepHo 3175 kr/u), ot mpumepro 2000 (mpumepHO
907 xr/4) no 6000 ¢pynT/u (MpuMepHO 2722 Kr/4), or mpumMepHo 2000 (mpumepno 907 kr/4) no
5000 ¢ynT/4 (mpumepHO 2268 kr/4), oT npuMepHo 2000 (mpumepHo 907 kr/4) no 4500 GpyHT/4
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(mpumepHO 2041 kr/4), ot mpumepHo 1500 (mpumepno 680 kr/4) mo 5000 ¢yHT/4 (MpUMEpHO
2268 xr/4), ot nmpumepHo 3000 (mpumepno 1361 xr/a) mo 7000 ¢pynT/u (MpumepHO 3175 Kr/u),
ot npumepHo 3000 (mpumepno 1361 kr/4) no 6000 ¢ynT/4 (MpumMepHO 2722 Kr/4), OT NIPUMEPHO
4000 (nmpumepno 1814 xr/d) no 6000 ¢yut/u (mpumepHo 2722 kr/4) m ot npumepHo 4000
(mpumepno 1814 xr/a) no 5000 ¢yuT/u (mpumepHO 2268 kr/4)). TuUnHYHBIE CKOPOCTH
TPAHCTIIOPTHPOBKHU 3aBUCST OT IUIOTHOCTH MaTepuaia. Hanpumep, st 6MOMacchl € TNIOTHOCTBIO
npumMepHo 35 dyHT/byT’ (MpuMepHo 0,56 I/CM’) ¥ TIPH CKOPOCTH TPAHCTIOPTHPOBKH TPHUMEPHO
5000 ¢yuT/9 (mpumepHO 2268 KI/4), MaTepHua MepeMeIaeTcss O CKOPOCTbIO mpuMepHo 143
dyT /4 (mpumepHO 4 M’/), eci TOJNIMHA Marepuana cocrasiser Y47 (0,635 ¢M) M mmupuHa
xenoba cocrasisieT 5,5 ¢yroB (mpumepHo 168 cM), MaTepuan TPaHCHIOPTUPYIOT CO CKOPOCTBIO
npumepHo 1250 ¢y1/a (381 m/4) (mpumepno 21 ¢yr/mun (nmpumepro 6,40 m/mun)). ITosTomy
CKOPOCTH TPAaHCHMOPTUPOBKH MaTepHajia MOTYT CHJIBHO BapbUpOBaTh. I[IpeArnoOUYTHTENBHO,
HampuMep, CJIOW OMOMACCHI TOJNIIMHOW Y4~ TPaHCIOPTHUPYIOT CO CKOPOCTSMU OT MPUMEPHO 5
(mpumepHo 1,52 m/mun) 1o 100 ¢yt/Mun (mpumepro 30,48 M/MuH) (HarpuMep, OT IPUMEPHO S
(mpumepHo 1,52 m/mun) 1o 100 ¢yt/Mun (npumepHo 30,48 M/MUH), OT mpuMepHO 6 (IPUMEPHO
1,82 m/mun) no 100 ¢pyt/Mun (mpumepro 30,48 m/MuH), ot npumepHo 7 (mpumepHo 2,13 M/MUH)
no 100 ¢yr/mun (npumepro 30,48 m/mMuH), ot npumepHo 8 (mpumepHo 2,44 m/mun) no 100
¢yt/mun (mpumepHo 30,48 m/mMuH), oT mpumepHo 9 (npumepno 2,74 m/muH) 1o 100 ¢yTt/MuH
(mpumepHo 30,48 M/MuH), ot npumepHo 10 (mpumepno 3,05 m/mMun) 1o 100 yr/mMuH (mpumepHO
30,48 m/muH), ot mpumepHo 11 (mpumepno 3,35 m/muH) 1o 100 ¢pyr/mun (nmpumepno 30,48
M/MHH), OT ipuMepHO 12 (mpumepho 3,66 M/mMuH) 1o 100 ¢pyr/mun (mpumepro 30,48 M/MuH), OT
npumepHo 13 (mpumepso 3,96 m/mun) 1o 100 ¢pyr/Mun (mpumepro 30,48 M/MUH), OT IPUMEPHO
14 (nmpumepno 4,27 m/munH) no 100 ¢yr/mun (npumepno 30,48 m/mMuH), oT mpumepHo 15
(mpumepHo 4,57 m/mun) 1o 100 ¢y1/mMun (mpumepro 30,48 m/mMuH), OoT npuMepHO 20 (MIpUMEpPHO
6,10 m/mMuH) no 100 ¢yr/mun (mpumepro 30,48 m/muH), or nmpumepHo 30 (mpumepHo 9,14
m/muH) 1o 100 ¢yr/mun (mpumepno 30,48 m/muH), ot nmpumepro 40 (mpumepHo 12,19 M/MuH)
no 100 ¢yr/mun (mpumepno 30,48 m/muH), oT npumepHo 2 (mpumepHo 0,61 m/muu) no 60
¢yt/Mun (mpumepno 18,29 m/muH), ot mpumepro 3 (mpumepno 0,91 m/mun) no 60 ¢yr/mMuH
(mpumepHO 18,29 m/mMuH), oT npuMepHO S (mpumepHo 1,52 mM/mMuH) 1o 60 GyT/mMuH (TpUMEpHO
18,29 m/muH), ot mpumepHo 6 (mpumepno 1,83 m/muH) no 60 ¢yr/mun (mpumepno 18,29
M/MHH), OT nipuMepHO 7 (mpumepHo 2,13 M/muH) 1o 60 ¢yr/MuH (nmpumepro 18,29 m/mMuH), ot
npumepHo 8 (mpumepHo 2,44 m/muH) o 60 ¢yt/mMuH (mpumepno 18,29 M/mMuH), oT npuMepHO 9
(mpumepHo 2,74 m/muH) 1o 60 ¢pyr/mMun (mpumepno 18,29 m/mun), ot npumepro 10 (mpumepHO
3,05 m/mun) o 60 ¢pyr/mMun (mpumepHo 18,29 M/MuH), ot npumepHo 15 (mpumepHo 4,57 M/MuH)
no 60 ¢yr/mMun (npumepHo 18,29 m/muH), ot npumepHo 20 (nmpumepHo 6,10 m/mMuH) no 60
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¢yt/Mun (mpumepHo 18,29 m/muH), ot npumepro 30 (mpumepno 9,14 m/mun) no 60 Gyr/mMuH
(mpumepHo 18,29 mM/mMuH), ot npumepHo 40 (mpumepHo 12,19 M/MuH) 1o 60 GyT/MuH (MpUMEPHO
18,29 m/muH), ot npumepHo 2 (mpumepnHo 0,61 m/muH) no 50 ¢yr/mun (npumepno 15,24
M/MHH), OT npuMepHO 3 (mpumepHo 0,91 M/muH) 1o 50 ¢yr/mMuH (nmpumepno 15,24 m/mMuH), ot
npumepHo S5 (mpumepso 1,52 m/mun) 1o 50 ¢pyr/mMuH (npumepHo 15,24 m/MuH), OT IPUMEPHO 6
(mpumepHo 1,83 m/mun) 1o 50 ¢yr/mMun (nmpumepno 15,24 m/muH), oT npumepHO 7 (IPUMEPHO
2,13 m/muH) 1o 50 ¢pyr/mun (mpumepno 15,24 m/mMun), ot npumepHo 8 (npumepHo 2,44 M/MUH)
no 50 ¢yr/mMun (mpumepno 15,24 m/muH), ot npumepHo 9 (mpumepno 2,74 m/muH) 1o 50
¢yt/Mun (mpumepHo 15,24 m/mun), ot npumepro 10 (mpumepno 3,05 m/mun) no 50 dyr/mun
(mpumepHo 15,24 m/muH), ot npumepHo 15 (mpumepro 4,57 m/muH) 1o S0 ¢py1r/mMuH (mpUMeEpHO
15,24 wm/mun), or npumepHo 20 (mpumepro 6,10 m/mun) no 50 ¢yr/mun (mpumepHo 15,24
M/MHH), oT npumepHoO 30 (mpumepro 9,14 m/mun) 1o 50 ¢yr/™MuH (mpumepHOo 15,24 M/MUH), OT
npumepHo 40 (mpumepno 12,19 m/mmu) no 50 ¢yr/mur (mpumepno 15,24 wm/mun)).
[IpennoYTuTeNnbHO, YTO MaTEPHA TPAHCIIOPTUPYIOT MPH MOCTOSIHHOM CKOPOCTH, HAIIPUMED, AJIS
NOJ/IEPKAHMUST TTOCTOSIHHOTO OOJIy4eHHs MarepHaja IpH €ro NPOXOXKACHHUH IO IMyYKOM
3JIEKTPOHOB (HANIPUMeEp, MO JIUBHEM, TIOJIEM).

OmnwucanHble BHOPALIMOHHBIE TPAHCIIOPTEPHI MOTYT BKJIKOYATH CHUTA, NMPHMEHSEMbIE IS
NPOCEUBAHUS U COPTHUPOBKH MaTepuanoB. [lopToBbie oTBEpCTHs Ha OOKY MM Ha AHE XKeJIoOOB
MOYKHO HCIIOJIb30BaTh JAJIsl COPTUPOBKM, OTOOpAa MM YAAJIEHHs CIEU(PHUECKUX MaTepHaloB,
HanpuMep, B 3aBUCHUMOCTH OT pasmepa uiau (opmbl. Hekoropele TpaHCIOpTepbl HMEIOT
IPOTUBOBECHI JUJISI YMEHBIIEHUS] TUHAMUYECKUX CHJI, NEHCTBYIOLIMX HAa ONOPHYIO CTPYKTYpY.
Hexoropsle BHOpalMOHHBIE TPAHCIIOPTEPH! BBIIOJHEHBl B BHIE LIHEKOBBIX IOJbEMHUKOB,
CIPOEKTUPOBAHbI TAKUM O0pPa3oM, YTO MOTYT OrHOaTh MOBEPXHOCTH WM/WJIH CIIPOSKTHPOBAHBI C
BO3MOKHOCTBIO COpachIBaHHsI MaTepuall ¢ OJHOrO TPAHCIOpTepa Ha JIpyroi (Hampumep, Ha
CTyIEHb, KaCKaJl WIM Ha psii CTYNeHel Win JiecTHULy). Hapsiny ¢ mepemerneHreM MaTepraioB
TPAHCIIOPTEPBI MOXKHO HCIIOJIb30BaTh, CAMH IO ce0e WIM B COYETAaHUH C APYTHM 00OPYIOBAHUEM
WIA CUCTEMaMH, Ui MPOCEMBaHUs, OTOOpA, COPTUPOBKH, KIACCU(UKALNHU, paCTpereleHHUs,
COPTHPOBKH IO pa3Mepy, TEXHHUYECKOTO KOHTPOJIS, W3BJICYCHUS, YOAJICHUS METaJUIOB,
3aMOpPaKMBAHUS, TEPEMEIINBAHUS, CMEIINBAHHS, OPHUEHTHPOBAHMsS, HArpPEBaHUs, TEIUIOBON
00paboTky, CyIKH, OOE3BOKMBAHMSA, OYUCTKH, IPOMBIBAHUS, BBILIENAUNBAHMS, TaIlEHUs,
HAHECEHUsI TIOKPBITHH, 0OECITBbUTMBAHUS W/WJIM TOAAYH. TpaHCIOPTEPHI TAKXKE MOTYT COAEepPKATh
NOKPBITUST (HAIIPUMeEP, NBUICHENPOHULIAEMbIE TIOKPBITHS), 3aTBOPbI C OOKOBOW BBITPY3KOM,
3aTBOPbI C BBITPY3KOW dUepe3 MHO, CIelHaJbHble TNPOKJIAAKH (HampuMmep, MpPOKIAIKH,
NPeAOTBPALIAIONINE  CIUMAHWE, TPOKJIAAKHM W3  HEpKaBerolled  CTajul,  Pe3UHBb,

CHEeHATU3UPOBAHHON CTalu W/ uiu pugeHble MPOKIAIKK), CEKIMOHHbIE XKeno0a, BaHHBI IJis
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ramieHus, CUTa, NeppOpPHPOBAHHBIE IUIUTHI, ACTEKTOPHl (HApPUMEp, IOETEKTOPbl METajlia),
BBICOKOTEMIIEpATyPHbIE YCTPOMHCTBA, YCTPOMCTBA IJIsi MHUIIEBBIX IPOAYKTOB, HArpeBaTelNy,
CyIIMIKHU u/mnu oxiagurenn. Kpome Toro, sxenod MOKeT UMeTh pa3iuyHble (POpPMbI, HApUMeEp,
UMETh IJIOCKOe THO, V-00pa3sHoe JHO, CoaepikaTh B BepXHEH 4acTH (hJiaHel, UMETh M30THYTOe
JHO, UMETh IUIOCKYIO ()OPMY C BBICTYIaMHU B JFOOOM HANpaBlICHUH, UMETh TPyOdaTyro ¢opmy,
dopmy monyTpyObl, UIMETh MOKPBITHE WK UMETh JII0ObIe KOMOMHALIMY U3 MIEPEUNCIICHHBIX BBIIIE
¢dopM. B 4acTHOCTH, TpaHCTIOPTEPBI MOTYT OBITH CBS3aHBI C CHCTEMAMU W/WIK 00OpyIOBaHHEM
IUIS1 OOJTyYeHHSI.

Tpancnoprepbl (HampuMep, BUOPALMOHHBIA TPAHCIIOPTEP) MOKHO H3TOTOBUTH U3
KOPPO3UOHHOCTOMKHX MaTepuasioB. [Ipy M3roTOBIEHHH TPAHCIIOPTEPOB MOXKHO HCIOJIB30BATH
KOHCTPYKILMOHHBIE MaTepHajbl, KOTOPbIE BKJIIOYAIOT HEP)KABEIOIIYID CTajb (Hampumep,
Hepxkaseromyro cranb 304, 316, cmmasel XACTEJUIOY (HASTELLOY®) u cruaBel
HUHKOHEJIb (INCONEL®)). Hampumep, xkopposuonHocTolikue crmiasel XACTEJIJIOY
(HASTELLOY®) or xommanunm Hynes (Kokomo, HMumuana, CIIIA), Takue Kak CIUiaB
HASTELLOY® B-3®, crutaB HASTELLOY® HYBRID-BCI®, critaB HASTELLOY® C-4,
cruiaB HASTELLOY® C-22®, crmaB HASTELLOY® C-22HS®, cnimas HASTELLOY® C-
276, cutaB HASTELLOY® C-2000®, crmaB HASTELLOY® G-30®, crimae HASTELLOY®
G-35®, crmaB HASTELLOY® N u crimaB HASTELLOY® ULTIMET®.

BuOparmonsbsle TpaHCopTepbl MOTYT HMMETh HE NPUJIMIAIOLINE AHTUAATE3UOHHBIE
nokpeitus, Hanpumep, TUFFLON™ (Dupont, Jlenassp, CIIIA). BuOpaunoHHble TpaHCTIOPTEPHI
TaKXK€ MOTYT UMETb aHTUKOPPO3UOHHBbIE MOKpbITHs. Hampumep, MOKpHITHS, KOTOpPBIE MOXKET
noctaBysate komnanusi Metal Coatings Corp (XbtoctoH, Texac, CIIIA), u npyrue mOKpBITHS,
takue kak (ropnomumepHoe mnokpeitue, nokpbitne KCUJIAH (XYLAN®), nokpeitue u3
aucynbpuaa MoauOaeHa, STMOKCUIHO-(PEHONbHOE MOKPBITHE, MOKpPbITHE U3 (HOC(ATOB YEPHBIX
METAJIOB, TOJHYPETAHOBOE BBICOKOTJISTHIIEBOE BEPXHEE MOKPBITHE JAJISI STOKCHIHOW CMOJIBI,
MOKPBITHE W3 HEOPraHM4YeCKOro NHHKA, monuterpadropsTiieHa, nokpeitue ITTIC/PUTOH
(PPS/RYTON®), ¢pToprpoBaHHOE 3TUIICHITPOMIIEHOBOE NOKphITHE, TIOKphITHE [1BJ1®/[IUKOP
(PVDF/DYKOR®), 3CT®OE/XAJIAP (ECTFE/HALAR®) u kepaMHuecKOoe 3MOKCHUAHOE
MOKPBITHE. YKa3aHHbIE MOKPBITUS MOTYT YJIYYILIATh YCTOWYMBOCTh K TEXHOJOTHMYECKHM Ta3am
(HampuMep, 030HY), XUMHUYECKOW KOPPO3UH, TOUYEYHOH KOPPO3HMH, MCTHPAIOIIEH KOPPO3HH H
OKHCIICHHIO.

B HEKOTOpBIX CIy4asx HapsAgy C CHUCTEMaMH TpPAaHCIOPTHPOBKH, ONHMCAHHBIMH B
HACTOSALIEM NOKYMEHTE, OfHY WM Oojiee IPYyruX CUCTEM TPAHCIIOPTUPOBKU MOYKHO 3aKJIFOYHUTH
B KoxyX. IIpm mpuMeHeHHWH KOXyXa, IOMELIEHHBbI B KOXyX TPAHCIOPTEP MOXKHO TaKXKe

NpOAyBaTh HWHEPTHBIM Ta3oM Uil NOAAep:kaHUs aTtMocepbl C IOHMKEHHBIM YPOBHEM
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kucnopoza. IlognepkaHue HM3KHX YpPOBHEH KHCIOpPOAA MO3BOJAET u30exkaTb 0Opa3oBaHUS
O30HA, KOTOpPBIM B HEKOTOPBIX Clydasx sBJSETCS HEKENaTeJbHbIM BCIEACTBUE €r0
PEaKLIMOHHOCIIOCOOHOCTH M TOKCHYHOH mpuponsl. Hampumep, KHCIOpOA MOXET COCTaBISATH
meHee npumepHo 20% (Hampumep, MmeHee npumepHo 10%, menee mpumepHo 1%, MmeHee
npumepHo 0,1%, menee mpumepHo 0,01% wnu naxe menee npumepHo 0,001%). Ilponysky
MO’KHO OCYLIECTBUTH C MOMOLIbK) MHEPTHOIO ra3a, B TOM 4HCJIE, HO HE OTPaHUYMUBAsACh UMH, C
MIOMOIIBIO a30Ta, aproHa, Teusl WIM ITUOKCHA yriiepofa. YKa3aHHble ra3bl MOTYT IOCTYIATh,
HANpUMep, B pe3yJbTaTe WCIAPEHHs SKUAKOrO HCTOYHMKA (HAmpUMep, KUAKOrO a30Ta WU
rejvsi), MOTyT OBITh TOJYYEHbI WJIHM BbINENIEHbI U3 BO3AyXa i1 Siftt UM MOTYT TOCTYINAaTh W3
nuctepH. MHepTHBIM ra3 MOXKHO pPEUUPKYJIHPOBATh M JIO0OE KOJHMYECTBO OCTATOUHOTO
KUCJIOPOZa MOXHO YHQJIUTh C TIOMOLIBIO KAaTajau3aTropa, TaKOro Kak CJIOH MeJHOro
karamuzaropa. COrjlacHO aJbTEPHATUBHOMY BapHAHTy pealu3aluu HU300peTeHHs Uit
NOA/IEPKaHUsT HU3KUX YPOBHEH KHCIOPOAa MOKHO BBINOJHATH KOMOWHAIMHA TIPOIYBKH,
PELIMPKYJIUPOBAHUS U yIaJIeHUs] KUCJIOPOAA.

3aK/IIOUEHHBbI B KOXXYX TpPaHCIOPTEpP TakXe MOXKHO MpOAYyBaTh C IPUMEHEHUEM
XUMHYECKH aKTUBHOTO Ta3a, KOTOPBIM MOXET B3auMOJEeHCTBOBaTh ¢ Omomaccod. Takyro
NPOIYBKY MOYXHO OCYINECTBUTH NEPEA, BO BpPeMsl WM HOCKE mpoLecca o0nyueHnsl. XUMUYECKH
aKTUBHBIN T'a3 MOXET MPECTABIATh COOOH, HO HE OTPaHUYMUBATHCS UMH, 3aKUCh a30Ta, aMMHUAK,
KHUCJIOPOJI, O30H, YIVIEBOAOPOJbL, apOMAaTHYECKHE COEAVHEHMs, aMHIbl, NEPOKCHUABI, a3UAbl,
rajioreHuabl, OKcurajgoreHuasl, ¢ochuabl, GocuHbl, apcuHbl, CynbQUABL, THOJBI, OOpaHBI
W/uiay ruApyuabl. XMMUYECKH aKTHBHBIA ra3 MOXKHO aKTHBHPOBATh B KOXKyX€, HAIPUMEp, IyTeM
obmy4deHust (Hampumep, C TOMOLIBIO My4YKa DBJIEKTPOHOB, myTeM Y D-00mydeHwus,
MHUKpPOBOJIHOBOTO o0Ony4yenus, HarpeBanus, HMK-oOnmyueHus) Takum oOpa3oMm, 4YTOOBI OH
B3aUMOJIEIICTBOBAJI ¢ OMoOMaccoil. buomaccy camy MOXXHO aKTHMBHPOBATb, HANpUMED, MyTEM
oOnyueHust. buomaccy NpennouTUTENbHO AKTHBUPYIOT IMYYKOM 3JIEKTPOHOB C IOJIyYEHHEM
panuKaloB, KOTOpbIE 3aT€M B3aUMOAEWUCTBYIOT C AKTUBHPOBAHHBIM HJIM HEAKTHBUPOBAHHBIM
XUMHUYECKH aKTHUBHBIM Ta30M, HampuUMep, IOCPEACTBOM PpaJUKaJbHOIO COEJUHEHUS WU
raeHusl.

IIponyBouHbIe ra3bl, NoJaBaeMble B 3aKJIHOUEHHBIN B KOKYX TPAHCIIOPTEP, TAKKE MOXKHO
OXJIaAuTh, Hampumep, Huwxke npumepHo 25°C, Huxke npumepHo 0°C, Huxke npumepHo -40°C,
Hke npuMmepHo -80°C, Huxke npumepHo -120°C. Hanpumep, yka3aHHbIN ra3 MO>KHO MCIapUTh
U3 CXKATOTrO Tras3a, TaKOro KakK >KUAKUH a30T, WINM CyOJIMMHpPOBaTh W3 TBEPAOIO IHOKCHIA
yriaepoaa. B kauecTBe anpTEpHATUBHOIO IpUMEpPAa, Ta3 MOXKHO OXJAAUTh C IOMOLIBIO

OXJIaAUTEIA U MOXKHO OXJIAAUTD HaCTh UJIU BECH TPAHCIIOPTED.
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JAPYI'HNE BAPUAHTDBI PEAJIM3AIIMN U3OBPETEHUA

JIroboii MaTepuan, crocoObl Uil 00padOTaHHbIE MaTepHalIbl, ONMCAHHBIE B HACTOSILICH
3asBK€, MOYKHO HCIIOJIB30BATh AJISl MOJyYEHHsI MPOAYKTOB H/WIIM MPOMEKYTOUHBIX COENUHEHUI,
TaKUX KaK KOMIIO3UIIMOHHBIE MAaTE€PUaIbl, HAMOJHUTENH, CBSI3YIOILINE BEIIECTBA, MOJUMEPHbIE
n00aBKH, anCOpPOEHThI M areHThl KOHTPOJIMPYEMOrO BBICBOOOXKAEHUS. YKa3aHHbIE CIIOCOOBI
MOT'YT BKJIFOYATh YIJIOTHEHHE, HANPUMEp, MyTeM BO3MEHCTBHS HA MaTepUalibl JaBJICHHEM WU
teryioMm. Hampumep, KOMIO3UIMOHHBIE MaTepHalbl MOKHO TOJNYYHTb MyTeM OOBEIUHEHUsI
BOJIOKHHUCTBIX MAaTEpUAJIOB CO CMOJIOH WM nojuMepoM. Hampumep, cMoiy, KOTOPYIO MOKHO
CLIUTD MO JEHCTBHEM OOJy4YeHUs], HAlIPUMep, TEPMOIUIACTUYHYIO CMOJTY, MOKHO OOBEIHHHUTD C
BOJIOKHHCTBIM MaTEepPHAaJIOM MJIsi MOJy4YeHHss KOMOMHALMKM BOJOKHHUCTBIA MaTepua/ClinBaemas
cmona. Takue Marepuanbl MOXHO, HANpPHUMEp, HCIOJb30BaTh B KayeCTBE CTPOUTEIbHBIX
MaTepuaioB, 3aLIMTHBIX MOKPBITHH, KOHTEHHEPOB U APYTHMX KOHCTPYKLHOHHBIX MaTE€pHasOB
(Harmpumep, GOPMOBAHHBIX /MU SKCTPYAUPOBAHHBIX MPOAYKTOB). Iloriomaronue MaTepuaibl
MOTYT OBbITb, Hampumep, B (opme TpaHyJ, XJIONbEB, BOJOKOH W/HMJU JIUCTOB. AICOPOEHTHI
MOKHO HCIIOJIb30BaTh, HAMpUMeEp, B Ka4yeCcTBE TMOACTHJIKK JJIsi JOMALIHUX >KUBOTHBIX,
YIAaKOBOYHOIO MaTepuaja WIM B CHUCTEMax KOHTPOJIS 3arpsi3HEHUS OKPYIKAKOLIeH Cpembl.
Martpuupl Ui KOHTPOJUPYEMOTO BBICBOOOXKIECHHUSI Takke MOrYT ObITh B (popMme, Hampumep,
IPaHyJI, XJIOMbEB, BOJOKOH W/WJIM JIMCTOB. MaTpHUIbl I KOHTPOJUPYEMOrO BBICBOOOIKICHUS
MO)KHO, HAlpUMep, HCIOJIb30BATh AJISI BBICBOOOXKIECHUS JIEKAPCTBEHHBIX CPENCTB, OMOLMIOB,
AYIIUCTBHIX BemecTs. Hampumep, KOMIO3UIIMOHHBIE MaTePHabl, MOIJIOMAOIINE MAaTepHaIbl U
areHThl Il KOHTPOJIUPYEMOTO BBICBOOOKAECHUS U UX MPUMEHEHHE OIMUCAHbI B MEXKIYHAPOIHON
3asiBke Ha mateHT Ne PCT/US2006/010648, nomanuoit 23 mapra 2006 ropa, u B marente CIIIA
Ne 8,074,910, momanHom 22 HOsi0pst 2011 roma, MONHOE OMHCAHME KOTOPBIX BKIFOYEHO B
HACTOSIINI JOKYMEHT MOCPEACTBOM CCBUIKH.

B HeKOTOpBIX ciydasx marepuan Onomaccel 00padaThIBAlOT HAa MEPBOM YPOBHE IS
YMEHBIICHUSI COMPOTHUBIIIEMOCTH 00paboTke, Hampumep, ¢ TMPUMEHEHHUEM YCKOPSEMbIX
3JIEKTPOHOB, Ul CEJNIEKTUBHOTO BBICBOOOXKIEHHUS OOHOrO MM Oosee caxapoB (Hampumep,
KCWJIO3bI). 3areM OHoOMaccy MOXKHO 00paboTaTh A0 BTOPOTO YPOBHS Uil BBICBOOOXKIEHHS
ogHOro miu Ooyiee OPYrUX caxapoB (HAmpuUMep, TIIFOKO3bI). B HEKOTOPBIX Clydasx MeEKIy
oOpaboTkamu Onomaccy MOKHO BbICYIIHTb. CriocoObl 06paboTKH MOTYT BKJIFOUATh IPUMEHEHNE
XUMHUYECKHX U OMOXUMHUYECKUX CrIocoO0B 00paboTku it BICBOOOXKIEeHUs caxapoB. Hampumep,
marepuan Ouomaccel MOKHO 00padotaTh 0 ypoBHS MeHee npumepHo 20 Mpan (Hampumep,
MeHee npumepHo 15 Mpan, menee npumepno 10 Mpaa, menee npumepHo 5 Mpan, menee

npumepHo 2 Mpan) u 3aTreM 00padoTaTh PacTBOPOM CEPHOM KUCIOTHI, cozepkaineii meree 10%
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CepHOM KUCIIOTHI (Harmpumep, MeHee mpumMepHo 9%, menee npumepHo 8%, MeHee npumMepHo 7%,
MeHee puMepHO 6%, MeHee puMepHO 5%, MeHee puMepHo 4%, MeHee npuMepHoO 3%, MeHee
npumepHo 2%, meHee npuMmepHo 1%, menee npumepHo 0,75%, menee npumepHo 0,50%, meHee
npumepHo  0,25%) nnst BbIcBOOOKAeHHs Kcwio3bl.  Kcwmmosy, Hampumep, KoTopas
BBICBOOOXKIAETCS] B PACTBOP, MOKHO OTAENIUTH OT TBEPHOH (ha3bl M, BOZMOXHO, TBEPAOH (assl,
IPOMBITOH PAcTBOPHUTENEM/PACTBOPOM (HANpHMEpP, BOAOH W/WIM MOAKHCIEHHOH BOnoOiH). B
HEKOTOPBIX CJIy4asixX TBEPAOE BEIIECTBO MOXKHO BBICYIIWTb, HANpPUMEp, HAa BO3AyXe W/WIN B
BaKyyMe, BO3MOKHO, IPH HarpeBaHUM (Hampumep, pu Temmeparype Hike npumepHo 150 ° C,
Hwke npumepHo 120 ° C) mo obecrneyeHuss comepskaHUsl BOIABI HUXKE TpUMepHO 25% wmacc.
(amxe mpumepHo 20% macc., Hrke npumepHo 15% wmacc., Hmwxe npumepHo 10% macc., Hibke
npumepHo 5% wMacc.). 3areM TBepIOe BELIECTBO MOXHO 00paboTaTh INMpH ypOBHE MeHee
npumepHo 30 Mpan (Hanpumep, MeHee puMepHo 25 Mpan, meHee npumepHo 20 Mpan, MeHee
npumepHo 15 Mpan, menee npumepno 10 Mpan, menee mpumepHo 5 Mpan, meHee npuMepHo |
Mpan wimu naxe coceM Oe3 00paboTkm) u 3areM o0paboraTth (epMeHTOM (Hampumep,
LEJUTF0JIa301) AJisi BBICBOOOKIEHUS] TIIOKO3bI. [JIFOKO3y (Hampumep, TIIFOKO3y B PacTBOPE)
MOXXHO OTAEIHTb OT OCTaBIUeiicss TBepaod ¢aspl. 3aTeM TBEpPHOE BEIIECTBO MOXKHO
JOTMOJHUTENBHO 00paboTaTh, HANpUMEP, MUCIOJIb30BATH AJIS MOJMYYEHUs SHEPTHH/UIH IPYTUX
NPOAYKTOB (HAIIPUMeEP, MPOIYKTOB, TIOJyUYE€HHBIX U3 JIUTHUHA).

JIONONHUTENbHBIA BapUaHT peanu3aluu n300peTeHus s GUIbTPOBAHUS MaTepPHAJIOB,
OMUCAHHBIX B HACTOALIEM IOKYMEHTE, BKJIIOYAET NPHMEHEHHE BPALIAIOIIerocsi HaropHOTO
¢unpTpa W/MIM BaKyyMHOro JIeHTOYHOro (uibrpa. OcaxapeHHbI Marepuan (UIBTPYIOT C
IIOMOIIBIO Takoro OOOpYIOBaHUS, B KOTOPOM MPOAYKT, MNPEACTaBISIOIMNA COOOH caxapa,
OOBIYHO OTHENSIIOT OT TBepAoW (pakumu. YKazaHHOE 00OpyIOBaHHE OOECIEYUBAET CPEACTBO
IUIS BBIMBIBAHHUSI OCTABIIUXCS CaxapoB W3 TBepaol (pakuuun ¢ Quasrpa. OUIbTparmOHHBINA
OCaJIOK MOKHO TPHMEHSTh JJIsi BbIPAOOTKH SHEPTHH, HUCIOJb30BATH JJISI MOJYYCHUS LEHHBIX
KOMITOHEHTOB, TAKHUX KaK MOJy4Ye€HHbIE M3 JINTHUHA MPOAYKTHI, MJIH IIOBTOPHO MCIIOJIb30BATh IS
JOTMOJHUTENBHON 0M000paboTKH.

Ha ¢ur. 4A nmnoka3aHO mnepcnekTHBHOE H300pakeHHe B pa3oOpaHHOM BUAE
Bpamaromerocsi HaropHoro ¢uubtpa 400. bapaban ¢unptpa 410 HenmpepblBHO BpalIaeTcs B
FepMETU3UPOBAHHOM KOXyxe 420 ¢ maBHO peryimpyeMol CKOPOCTBIO, HalnpuMep, B
HANpaBJIEHUH, YKAa3aHHOM M30THYTBIMH IYHKTHPHBIMH CTpelKamMu. bapabaH MOKpHIT
¢bunbTpyrOIel TKaHBIO, HAITPUMED, KaK OMUCAHO paHee B cliydae (PUIIbTPOBAJIbHON YCTAHOBKH C
BpALIAOIIUMCST BakyyMHbIM OapabaHoMm. CreippeBoii Marepuan (HampuMmep, ocaxapeHHas
OromMacca) mocTymnaeT BO BHYTPEHHIOI 4acTh OapabaHa yepe3 oTBepCTHUs (TIOKa3aHHbIE HA (DUT.

4B-4E), pacnojiokeHHbIe Ha HIDKHEW dYacTu Koxyxa Oapabana. KosbLieBoe mIpOCTpaHCTBO
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Mexxay OapabaHOM M KOXYXOM TI€PMETH3MPOBAHO MO OOKaM C MOMOINBIO CaJbHUKOB U
pa3zeneHo MOCPEACTBOM Pa3AeIUTEIbHBIX 3JIEMEHTOB HAa INE€pPMETHYHBIE CETMEHTHBIE KaMEpBhI.
IToBepxHOCTH OapabaHa cOCTOUT U3 QUIBTPOBATIBHBIX NMATPOHOB 430, COENMHEHHBIX IO TeKy4el
cpene co cnuBHbIMU TpyOamu 440 uepes 0ok ynpasienus 450. CeippeBOii MaTepHal MPOXOAUT
yepe3 (pUIBTPOBAJIBHBIE MATPOHBI B CIMBHbIE TPYObl M BBIXOAWT B BHAE OT(GUIBTPOBAHHOTO
JKHJIKOTO TIPOAYKTa B oTBepcTHe 414, Kak yKa3aHO CcTpeikoi B (Hampumep, cTpesika moKa3biBaeT
NOTOK OT(MIBTPOBAHHOTO pACTBOpa caxapa, MOJYYEHHOTO U3 OCAXapeHHOrO MaTepHaa).
Ctpenkun A yKa3bIBalOT Ha CYLIMJIBHBIA ra3 (Hampumep, BO3IyX, a30T, Map, B TOM YHCIE
MeperpeTeiii map), KOTOPBIM BXOAUT dYepe3 oOTBepcTusi 412, Kak yKa3aHO CTpeiakaMu A
(HampuMep, CTpeNKaMHM, YKa3blBAIOIIMMH HA IOTOK Ta3a, KOTOPBIH BBICYLIMBAET TBEPAYIO
¢dpakumo Ha MOBEpXHOCTH OapabaHa MPH OJHOBPEMEHHOM IMPOIABIUBAHUH JKUAKOH (PpaKiuu
yepe3 (unbrpoBanbHble MaTpoHb! 430). PUIBTPAIIMOHHBIA OCAOK YOAISIOT C MOBEPXHOCTH
OapabaHa, mpH 3TOM yKa3aHHBIA OCTATOK BBIXOAMT Y€pe3 Pa3rpy304HOE YCTPOHCTBO 416.
IMonpoOHocTu BbIMOTHEHHsT 00pabOTKM ¢ TpUMEHEeHWeM HaropHoro (ubTpa Oonee
JETaIbHO TIOKA3aHbI C MOMOIIBIO0 MMAPLHUAIBHOTO CeYeHMs1 B OOKOBOI mpoekunu Ha ¢ur. 4B, 4C,
4D u 4E. Ha ¢ur. 4B moka3aHa cTraiusi BBEICHHs ChIPb€BOrO Marepuasia M (DIIbTPOBAHUS C
noMoupl0  (GUIBTPOBaNBHOTO ycTpoicTBa. CrIppeBON MaTepuan (Hampumep, OcaxapeHHbBIN
MaTepHal) HEMpephIBHO 3arpyskaroT depe3 oreepcrre 510, kak mokaszaHo npsMon crpenkoi C.
Marepuan mnoparoT B (UIBTP HENpPEpbIBHO U TMOA JaBleHHeM wu3-mox OapabaHa. B
(GUIBTPOBANBHBIX MAaTpPOHAX (UIBTPALMOHHBIA ocafgok 520 oOpasyercss Ha (QUIBTPYIOIIUX
JJIEMEHTaX U MepeMeINaeTcs B INMPOTOYHBbIE CErMEHTHBbIE Kamepbl NpU BpalleHHH OapabaHa
(HampuMep, TpU HANpPABJICHUW BPAINEHMs, KaK YKa3aHO HW3OTHYTOH cTpenkoii). PumbTpar
cTekaeT ¢ QUIbTPOBAIBHBIX MATPOHOB Uepe3 CUCTeMy TPYO, BKIIFOUAOIIYIO0 TPpyOn 440, B OJIOK
ynpasienusi. Ha ¢ur. 4C noka3aHa ctaausi IPOMBIBKH (PHIIBTPALIMOHHOTO OCaaKa. B HEKOTOpPBIX
cly4asiX, HampuMmep, B 3aBUCUMOCTH OT TPUMEHEHMs, NPOMBIBKA, OSKCTPaKLUs WU
NPOMapUBaHUE MOTYT MPOHCXOOUTH B OOHY WJM Oosee ctamuil. Tak Kak Kakaas CErMEHTHast
KamMepa BpallaeTcs, IMepeMelnascb MHMO OTBepCcTHs S22, nOpOMBIBOYHAS — KUAKOCTH
NPOTAJKUBAETCS Yepe3 OCaIOK M MOCTYNAET B CHCTEMY TPYO, KaK YKa3aHO CIUIOIIHOW CTPETIKOH
D. Hanpumep, mpoMbIBOYHAs XKHOKOCTb MOXKET MpPEACTABISATH COOOH BOMY, B HEKOTOPBIX
ciy4asix ¢ 1oOaBKaMH, TAKUMH KaK aHTHBCIIEHUBATEIH, XeJIaTHbIE COETUHEHNs], MOIU(PUKATOPHI
BSI3KOCTH, TIOBEPXHOCTHO-aKTHBHbIE BellecTBa /i Mogudukaropsl pH (Hanpumep, KHCIOTHL,
OCHOBaHUs, OydepHble pacTBOpbI). B HEKOTOPBIX CIy4asx MPOMBIBOUHYIO JKUAKOCTb MOJKHO
HAarpeTb WM OXJAguTh, YTOOBI OOJErduTh NPOLECC OKCTPAKLUH, HANpPUMeEpP, MOXKHO
UCTIONB30BaTh nap. IIpoMbIBOYHAS JKUIKOCTh BBITEKAET Yepe3 CUCTEMY TPYO M IOCTYIaeT B OJIOK

ynpaBieHusi. XOTs MOXKET OBbITh JKeJaTeNbHbIM JKCTPArupoBaTh KaK MOXKHO OoJblune
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pPacTBOPUMBIX KOMIIOHEHTOB (HampuMep, CaxapoB), CleAyeT Yy4YuTbIBaTh pa3OaBieHUe
KOMIIOHEHTOB,  HalpuMmep, 4Ype3MepHoe pa30aBieHHE  KOMIIOHEHTOB  MOXET  OBbITh
Henesiecoobpasno. Ha ¢ur. 4D nmokaszana craaust cymku GuibTpanioHHoro ocaaka. Kak Obuio
OMMCAHO paHee, ra3, TAKOH KaK CKaTbli BO3AYX, a30T WU Map, MOKHO 3aCTaBUTh MPOTEKAThb
yepe3 oreepcTHe 412 s BBICYIIMBAaHUS (MIIBTPALIOHHOTO OCAJKa MNPH OJHOBPEMEHHOM
NPOJABIMBAHUY KUIKOCTH B CHCTeMy TPyOOmpoBomoB M B Onok ynpasieHus. Ha ¢ur. 4E
NOKa3aHa CTaJusl BBIFPY3KU (DHIBTPALIMOHHOTO OCagKa C MOBEpPXHOCTH OapabaHa. Beirpyska
(UIBTPALMOHHOTO OCaKa MPOUCXOANT B 30HE PA3rPy3KH, KOTOpasi HAXOAUTCS TP HOPMaJIbHOM
nasyneHnd. Ilpu HEOOXOMUMOCTH 30HA Pasrpy3kH MOMKET BKJIOYATh TAa30HENPOHHLIAEMbBIN
Kosmak. OUIBTPALIMOHHBIN OCAJJOK BBIFPYKAIOT C MOMOLIBIO, HAPUMEpP, OOpaTHON MPOAYBKU U
B HEKOTOPBIX CIy4asx C NPUMEHEHUEM IEPEeIBIKHOTO Ckpebka. 3areM MOKHO MpPOMBITh
GUIBTPYOIMYO TKaHb, OUIBTPAMOHHBINA ocanok S50 ynansroT depe3 orBepctue 416. MoxxHO
TAKXKe BKJIFOYUTH YCTPOWUCTBO UL OUUCTKU (PHIIBTPALIMIOHHOTO OCaKa, JIMOO MOCTOSHHO, JINOO
1o TpeOOBAaHUIO, HANIPUMED, Ui MPOMBIBKH MPOMBIBOUYHOH JKUAKOCTBIO, COCTaB KOTOPOH OBLI
OTMCAH paHee.

Jlpyroli IOMOJHUTENbHBIA BapuUaHT peaju3aluud Ajisl (PUIbTPOBAHUS MAaTEPHAJIOB,
OINHCAHHBII B HACTOSIEM JOKYMEHTE, BKJIIOYAET NpPUMeHEeHHe (UIbTpa C JIEHTOH IIaroBOro
KOHBeliepa (HarpuMep, BAKYyMHOT0 JieHTouHOro ¢unbrpa). Ha gur. SA nokasano ¢ppoHTanbHoe
cxematuieckoe m3oOpakenue QumbTpa 600 ¢ neHTOlN maroBoro kKoHeeidepa. Takas cuctema
¢unpTpaumMu  BKJIOYAET ~ OECKOHEYHYH0  (UIbTPOBaNbHYK JieHTy 602  (Hampumep,
3aKOJIBLIOBAHHYIO MOCPEACTBOM HATSHYTBIX POJIMKOB). PHIBTPOBANbHAS JIEHTA CONEPIKHUT WM
npeacTasisieT co00i (GUIBTPYIOMIYIO TKaHb (HAIIPUMEp, OINUCAHHYIO paHee Ui (PHIIbTPOBAHHS
C MOMOIIBIO BPALIAOIIErocsi BaKyyMHoro 0apadana). CrlpbeBOM MaTepual MOKHO MOJaBaTh HA
JIEHTy HENpPEepbIBHO WJIM MPEpBhIBUCTO. JIeHTa mnepemelnaercs NOLIArOBO B HANpaBlIeHHUH,
YKa3aHHOM CTpeskamu. BakyyMHble MOAI0OHBI 614 3aKperuisAioT B COOTBETCTBYIOIIEM MECTE Ha
pame, KoTopasi OOecredYrBaeT MOANEPKKY KOMIIOHEHTAM YCTAHOBKH (HAmpuMep, pPOJIUKaM,
NPUBOJHBIM IBUTATENSIM, NOINOHAM MU (PUIBTPOBAJBHOH JieHTe). PUIbTpOBaJbHAS JIGHTA C
CBIPBEBBIM MaTepHaJIOM IepeMelnaeTcs Momaroso Haj nognoHamu. Kaxnabii pas, koraa JleHTa
ocTaHaBiIuBaeTcs, (QUIbTpaT 3acachiBaeT BHU3. J[lamee BakyyM BBIKJIIOYAOT, OTCOCTHHSIS
(UIBTPOBANBHYIO JIEHTY, KOTOpas MOXET CHOBa MPOJOJUKATh IBIDKEHHE (Harmpumep,
NPEPBIBUCTO HIIK TOMIAroBo). OHIIbTPALIMOHHBIN 0CaIOK 00pa3yeTcst Ha BEPXHEH YacTH JICHThI U
MOXET TIOABEpPraTbCsl AanbHeimeidl o0paboTke myTeM NPOMbIBaHHS (MPSIMOTOYHOIO HIIH
NPOTUBOTOYHOI'0), TIOBTOPHOTO CYCIIEHAMPOBAHUS, NPONAPHUBAHUS, SKCTPAKLNH, BaKyyMHOM
CYIIKH U mpeccoBaHus. IIpomMbIBOUHBbIE (UIBTPATHl (HampuUMep, BOAY, COIAEPIKAIIYIO caxap)

MOXHO MH3BJICUb IIO OTACJIBbHOCTH H3 KAXJOI0 BAKYYMHOI'0 IMMOAAOHA W JAOMOJHUTECIIBHO
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oOpaborare. Kak moOka3aHO W YacTUYHO OMNKCAHO, (PUIBTPYOIIAsi CHUCTEMa MOXKET ObITh
paszeseHa Ha 30HBbI WJIM OTallbl, HA KOTOPBIX IIPOUCXOMST pas3ynyHble npoueccel. Ha stane 610
CBIPbEBOI MaTepHajl HAaHOCAT Ha (PUIBTPOBAIBHYIO JIHTY, 3Tan 640 BKIIOUAET MPOMBIBKY, STall
660 BirOWaer cramuio Cymkd, M dTan 680 mpencraBisier cOOOM CTAAMIO  BBITPY3KH
¢unpTpanmonHoro ocaaka. IToqpoOHOCTH BBIMONHEHUS KAXIOW CTaJUuHM OMHCAHBI CO CCHUIKON
Ha ¢ur. 5B, 5C, 5D u SE.

QubTpOBaJIbHbIE NOANOHBI 614 NMPUKPEIJIEHBI K paMe U HE MEPEMEILalOTCs ¢ JIEHTOM.
VYka3zaHHbIE MOJAOHBI YCTAHABIMBAIOT MO (PHIBTPOBATIBHON JICHTOW MO BCEH JJIMHE OT y4acTKa
3arpy3ku 610 no yvactka pasrpy3ku 680 (uibTparMOHHOTO ocaaka. Y Ka3aHHbIE MOAIOHbI
00ecreYnBaOT MOANEPKKY JICHTE, HO MO3BOJSIIOT MPOXOAUTH 4Yepe3 HHUX JKHIAKOH (paKIHu.
Hanpumep, nmOBepXHOCTb, HAaXOXSINAsACS B KOHTAKTE C JIEHTOH, MOXET COAEPKaTb OMOPHYIO
ceTky 619, uepe3 KOTOPYHO MOXKET MPOXOAWTH kuukas ¢pakuus. [lom omopHO# ceTkoi
pacronokeHsl KaHajbl 615 nns cOopa punbpTpara.

Ha ¢ur. 5B nmokasaHsl craaust 1 30Ha, B KOTOPOH ChIpbeBOH MaTepuan 612 (Hampumep,
OCaxapeHHyI OMOMAcCy) MOMEINAIT Ha MOBEPXHOCTh JIEHTOYHOTO (uiibTpa 602. OuibTpanms
MIPOUCXOIUT MOJ ACUCTBUEM CHJIbI TSKECTH M BO3MOKHO BaKyyMa, IPUMEHSIEMOTrO MOA JIEHTOMH,
TaK Kak €€ MOAJAEpKUBAeT Kaxabli moanoH. JKuakas (pakuust BeITEKAeT W3 MOANOHOB depe3
MIOBEPXHOCTh CeTKH 619, HanpuMmep, Kak MOKa3aHO MOJIONW CTPETIKOH, U MOXKET ObITh cOoOpaHa.
dunbpTpaiMoHHbI ocanok 617 obpasyercs B Buae Ciosi Ha (UIBTPOBAIBHOM JIGHTE M IOCIE
3aBEPIICHUs] HAYAJIbHOW CTAJUM OTKAYMBAHUS IIOCTENEHHO IIPOJBUIaeTCs B HAIPABJICHUY,
MIOKA3aHHOM 3aKPalIeHHBIMU CTPEJIKAMHU.

Ha ¢ur. 5C nmokasaHa craausi WM 30Ha MPOMBIBKH. Ha 3TOM 3Tame MOXHO OTMBITh
pacTBOPUMBIE KOMITIOHEHThI B (DHJIbTPALIMOHHOM OCAIKe, KOTOpbIE OCTAOTCS C TBEPHAbIM
BellecTBOM. Hanpumep, caxapa MOKHO 3KCTParupoBaTh MyTeM NPUMEHEHUs1 BOIHOIO pacTBOpa.
PactBop MoOskeT mpencTaBisiTh cOOO# Bomy wim Bony ¢ nobGaBkamu. Hampumep, ¢ nobaBkamu,
ONHCAHHBIMH PaHee, TAKUMH KaK aHTUBCIIEHUBATEJH, XEJATHbIE COSNUHEHHs, MOAH(UKATOPHI
BSI3KOCTH, TIOBEPXHOCTHO-aKTHBHBIE BelecTBa W/ uian Mogudukarops! pH (Hanpumep, KUCIOTHL,
ocHOBaHUs, OydepHble pacTBOpbl). B HEKOTOPBIX ciydyasix Uit OONerdeHust mpoLecca
SKCTPAaKLUUU MNPOMBIBOYHYIO KHUAKOCTb MOKHO HArpeTb WJIH OXJIAJUTh, HAlpUMEP, MOKHO
UCTIONB30BaTh Jaxke map. JKUAKOCTBIO MOXKHO TOJNHMBATh (PUIIBTPALMOHHBIA OCaIOK, Kak
NOKa3aHO 642, WM ee MOXHO PaCHbUISATh HAa YKa3aHHBIA OCAAOK (HampuMmep, B BUAE Kallejek,
TyMaHa WM aKe Tapa), Kak mokaszaHo 644. XoTs MOXKeT ObITh JKeJIaTelbHbIM SKCTPArHpOBaHNE
KaKk MOXXHO OOJblile pacTBOPUMBIX KOMIIOHEHTOB (HAmpuMep, CaxapoB), IPAKTHYECKUE
cooOpakeHHsI MOTYT He BKIIFOYATh Ype3MepHOe paz0aBiieHne KOMIOHEHTOB. IIpOMBIBHBIE BOJIBI

MOT'YT INPOXOAUTH 4YE€PE€3 IMOANOHBI IMOJ I[efICTBPIeM BaKyyMa, KaK U Ha NOPEAbIAYLIEM STarie.
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IIpoMbIBHBIE BO/IBI MPOTEKAIOT B HANIPABJIEHUH, YKA3aHHOM IOJIBIMU CTPEJIKAMH, U UX COOMPArOT
i nanpHeimed obpaboTku (Hanmpumep, OOBEAMHSIIOT C MEPBON comepikaieill caxap BOAOH,
NOJIy4eHHOW Ha IEpPBOM 3Tare, MOBTOPHO HCIOJNB3YIOT W/WIM KOHLEeHTpupyrT). CormacHo
HEKOTOPBIM JIOTIOJIHUTEIbHBIM BapuUaHTaM peaju3alMd HU300pETeHUs NPOMBIBHBIE BOJBI,
MOJIlyYeHHBIE Ha BTOPOM 3Talle, IOBTOPHO UCHONB3YIOT Il AOMOJHUTEIbHBIX IPOMBIBOK A0 TEX
HOp, TOKa HE JOCTUTHYT TpeOyeMOH yAeIbHOH KOHLIEHTPALUH H3BJIEKAEMBIX KOMIIOHEHTOB
(HampuMep, B Clly4yae caxapoB o MeHbIuei mepe 10 1% macc., 2% macc., 5% macc., 10% wmacc.).

Ha ¢ur. SD nokaszaHa ctamus u 30Ha, Ha KOTOPOH MOKHO OCYIIECTBUTBH CYIIKY MyTEM
NPUMEHEHHUs] BaKyyMa Ha OOpaTHOH CTOPOHE JIEHTBI, KaK OMHUCAHO paHee. B HEKOTOPBIX CiTyyasix
MOXHO MCIIOJIB30BaTh TOPSYMN BO3AYX WM Kojmaku 662 nns mponapuBanus. Hampuwmep,
rOpsiYMil Map MOKHO HAarHeTaTb 4epe3 ammiukarop 664. B HEKOTOpBIX Ciydasx MOXKHO
NPUMEHATh MEXaHWYeCKHe CpelCcTBa Cyluku. Hampumep, MOXXKHO HCIIONB30BaTh IpeCcCyrollee
yCTPOUCTBO 666. B HEKOTOPBIX Clydasix MPeCCyrIIee YCTPOHCTBO MOKET MPEACTABISATh COOOMH,
HampuMep, TEPMUYECKOE IPecCyrollee YCTPONHCTBO, NPU 3TOM IOBEPXHOCTb YKa3aHHOTO
NPECCYIOIIEro YCTPOHCTBA, HAXOAALIYIOCS B KOHTAKTe C  (DUIBTPAIIIOHHBIM OCAJIKOM,
HarpeBaroT. JKuakyro Qpakuuio WK TeKy4dHe cpenpl (HampuMep, ra3bl, TaKHe Kak Imap) MOKHO
3aCTaBUTh NPOTEKATh, KAK YKA3aHO OTKPBITBIMU CTPEJIKAMH, U COOpaTh ISl TOTOJIHUTEIbHON
00paboTKH MK IOBTOPHOTO MMPUMEHEHUS, KaK OIMICAHO paHee.

Ha ¢ur. SE nokasanbl yCTpOWCTBO JUIs pasrpy3ku (pUIBTPALMOHHOIO OCAIKa U CEKLUs
OUYUCTKU JIeHTbl. PUIBTPALMOHHBIA OCAJOK BBITPYKAOT MEXKIY POJHUKAMH Pa3rpy304HOrO
ponukoBoro koHseidiepa 682 u 684. Oxono ponmka 684 MOXHO YCTaHOBHTH CKpeOOK 686,
KOTOPBIH cockabiuBaeT JIFoOOW OCTaTOK (PUIIBTPALIMOHHOTO Ocanka 688, Bce ele NPHIUIIINN K
aente. @PuibTpaUMOHHBIA Ocanok 617 u ocratok 688 MOXHO coOpaTh W TOIBEPTHYTh
nanpHeime oopadoTke. YCcTaHOBKA AJIs1 MPOMBIBKU 690 MO3BOJISIET IPOMBITH W/WJIH IPUBECTH B
HY’KHOE COCTOSsTHHE (PHUIIBTPOBAIBHYIO JICHTY MEpeNl €€ BO3BPALIECHHEM B TIEPBYIO 30HY 610.

Bparmmaromuecss HanopHbie GUIBTPLI U PUIIBTPBI C JIEHTON IIArOBOrO KOHBEHepa MOXKHO
npuobpectu B komnanun BHS-Sonthofen Inc. (Ilapnotr, CeBepras Kaponuna) u HCmonbp30BaTh
KaK CIPOEKTHPOBaHHBIE WM MoauduiupoBanHble (uUIbTpel. B ommcaHHbIX crocobax
(UIBbTPOBaHMS MOYKHO HMCIIOJIB30BATh OAMH MK 0OJiee M3 KaKAOrO THUIA YKAa3aHHBIX (PHIIBTPOB.
Hanpumep, MOXHO HCIIONB30BaTh (PUIBTPYIOLIHNE BCIIOMOTaTeNbHbIe cpencTsa. Hampumep, onux
i Oosiee U3 KaKAOTrO THUMA YKA3aHHBIX (PHIBTPOB MOKHO HCIOJIB30BATH AJISI 3aMEHbI JIFOOOT0
u3 QUIBTPYIOIIUX 3JIEMEHTOB, omucaHHbx Ha ¢ur. 3A, 3B wm 3C. Hanmpumep, RVDF 340,
uenrpugyry 350, rpoxor 360 MOXKHO 3aMEHHTb Ha HAMOPHBIN BpaLIArOIIHUICT (QUIBTP W/WIH
(GuIbTp € JEHTOH IIAaroBOro KoHeeiiepa. B HEKOTOPBIX CiydasX WM JOMOJHUTENIBHO Hapsdy C

paccMaTpuBaeMbIMH (QUIBTPYIOLIMMH 3JIEMEHTAMH MOXHO MCIIONIb30BaTh OAWH WM Oolee
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HATOPHBIA Bpamlaromuics (GUIbTp WHimu oguH win Oojee (QUIBTPOB C JIEHTOH IIAaroBOTO
kKoHBeliepa. Hanpumep, QuibTp ¢ JIEHTON IAroBOro KOHBEHepa MOXKHO BCTaBUTh MEXKIY
rpoxotoM 360 u ycrpoiictBoM mis auctwusinueidt 330, mokaszanHbiMu Ha ¢ur. 3C, wm
HATIOPHBIN BPAINAOIIUNCS (QUIBTP MOXHO BCTABUTH IOCHIE YCTPOICTBa Iiist AUCTIILIBIIHH 330 U

nepen RVDF 340, nokazanHsiMu Ha ¢ur. 3B.

APOMATHU3ATOPHI, AYHIUNCTBIE BEHIECTBA U KPACUTEJIN

JIroOble M3 MPOAYKTOB H/WMJM MPOMEKYTOUYHBIX COEAMHEHWH, OMHMCAHHBIX B HACTOSINEH
3asiBKE, HANpPUMEp, TMOJYYEHHBbIE C TMPUMEHEHHEM CIIOCOOOB, CHCTEM W/WiH OOOpYIOBaHUS,
OMHCAHHOTO B HACTOSIIEM JOKYMEHTE, MOJKHO OOBEAMHUTH C apOMAaTH3aTOPAMH, TyIIHUCTHIMH
BEIIECTBAMH, KPACUTEISIMH W/Hi ux cMecsimu. Hampumep, moboe ogHO nimm Oonee BEIECTB
(BO3BMOXKHO BMECTE€ C apoOMaTH3aTOpaMH, AYIIUCTBIMH BEIIECTBAMH W/WJIM KPACHTEISIMHU),
BbIOPaHHBIX M3 CaxapoB, OPTaHUYECKUX KHUCJOT, TOIUIMB, IIOJIMOJIOB, TAaKHUX KaK CaxapHbIe
CIHPTHI, OMOMACCHI, BOJIOKOH U KOMITO3ULIHOHHBIX MAaTEPHAIOB MOJKHO OOBEIMHUTD (HAanpuMep,
IyTEM COCTAaBJIEHUS CMeCeH, CMEIIMBAaHUs MM XUMHYECKOrO B3aUMOIEHCTBUS) C APYTHMHU
MPOAYKTAMU WM MCIOJb30BaTh IJIs1 MOJYYEHUs APYrUX NpoaykToB. Hampumep, oauH wnmu
Ooree TakOM MPOOYKT MOXHO HCHOJB30BAThH I M3TOTOBJIEHUS] MBLIA, JE€TEPIEHTOB, KOHQET,
HAIUTKOB (HANpUMep, KOJbl, BUHA, MHMBA, HACTOEK, TAKUX KaK JKUH WM BOAKA, CIIOPTHUBHBIX
HAIUTKOB, Ko(e, Hast), CHPOINOB, JEKAPCTBEHHBIX CPEACTB, AAT€3UBOB, JIUCTOB (HAIpHUMeEp,
TKaHBIX, HETKAHBbIX, (HUIBTPOB, TKaHEH) /MM KOMIIO3ULMOHHBIX MAaTepHUasioB (HaIpuMep,
nt). Hanpumep, onue mnn Oonee Takol NMPOAYKT MOKHO OOBEAWHHUTDH C TPABAMH, L[BETAMH,
JENEeCTKaMHM, CIeLUsIMU, BUTAMUHAMH, apOMAaTHYECKUMH CMeCsIMHM WM cBedamu. Hampumep,
NPUTOTOBJICHHbIE, CMEINAHHbIE WJIM MPOPEarHpoOBaBLINE KOMOMHALMKM MOTYT HUMETh
BKYCh/apOMaThl TpeundpyTa, amnenbCuHa, sOJOKa, MalUHbI, OaHaHA, cajaTta, Celbaepes,
IIOKOJIa/1a, KOPHUIIBL, BAHUJIHM, MATHI IEPEYHOM, MATHI, JIyKa, YeCHOKa, mepla, madpana, umoupsi,
MOJIOKa, BHHA, IHBA, 4Yas, TOCTHOH TOBAOUHBI, PBIObI, MOJUIIOCKOB, OJINBKOBOTO Macha,
KOKOCOBOTO JKHMpa, CBHHOIO JKHPa, MOJIOUHOTO KHpA, TOBSDKbEro OyiboHa, OOOOBBIX,
KapTodens, MapMenana, BETYMHBI, KOpe 1 ChIPOB.

ApomaTu3aTopel, AYIIUCTBIE BEINECTBA M KPACHUTENM MOXKHO H00aBJIATH B JHOOOM
KoJIM4ecTBe, HanpuMmep, oT npumepHo 0,001% macc. no npumepHo 30% Macc., Harpumep, OT
npumepHo 0,01 no npumepso 20, ot nmpumepHo 0,05 no npumepHo 10 unu ot npumepHo 0,1%
macc. 0 mpumepHo 5% wmacc. MIX MOXKHO NpPUIOTaBJIMBaTh, CMEIINBATh W/HIIK IOIBEPraTh
peakuusM (HampuMep, € JIIOOBIM OJHUM MM Oojiee TMPOAYKTOM WM IPOMEKYTOYHBIM

COEAMHEHUEM, OMMCAHHBIM B HACTOSIIEH 3asBKe) MOCPEACTBOM JIFOOBIX CIIOCOOOB U B JFOOOM
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NOPsIZIKE WJIM TIOCJIENOBATENbHOCTH (HAIpPUMeEp, MePeMeIINBaTh, CMEIINBATh, SMYJIbIUPOBATh,
3aryuaTh, mudHyHIUPOBATS, HarpeBarhb, oOpalaTbiBaTh  YJBTPAa3BYKOM  H/WIH
CYCHEeHIUpPOBaTh). MOXXHO Tak)Ke HCIOJIb30BATh HAIMOJHUTENH, CBS3YIOIIHE BEINECTBA,
SMYJIBraTop, AaHTHOKUCIIUTENHN, HAIPUMED, OEJIKOBbIE I'eJId, KpaXMaJjbl U KPEMHE3EM.

CornacHO OJHOMY M3 BAPHAHTOB peajH3aLuy N300PETeHUs] apOMaTU3aTOPbI, AyIIUCThIE
BELIECTBA M KPACUTEIH MOXKHO HOOaBISATH B OMOMACCy HEMOCPEACTBEHHO IOCHe OONydeHUs
Ouomacchl ¢ TeM, 4TOOBI PEAKIMOHHOCTOCOOHBIE LIEHTPBI, 00pa3OBaBLIMECS MPH OOJYYESHHUH,
MOIJIM  B3aMMOJEHCTBOBAaTh C  PEAKLHOHHOCIOCOOHBIMH  COBMECTUMBIMH  LIEHTPaMH
apOMAaTU3aTOPOB, NYIIUCTHIX BEIIECTB M KPACHTENICH.

Apomaru3aTopel, IyIIUCTBIE BELIECTBA M KPACHUTEINM MOTYT TIPEACTaBISTh COOOH
NPUPOJHBbIE W/MIN CHHTETHUECKHE MaTepHasibl. Y Ka3aHHbIE MaTepUasIbl MOTYT MpPEIACTABISTH
coboli ogHO MM Oosee COENMHEHHE, KOMIIO3ULMIO UM UX CMeCH (HampuMep, COCTAaBICHHYIO
WIM TIPUPONHYI0 KOMIIO3MLMIO U3 HECKOJNBKHX COeNMHEHWH). B HekoTophIXx ciyuasx
apOMAaTH3aTOPhl, AYIIHUCTBIE BEINECTBA, AHTHOKHCIUTENM W KPACUTENIH MOXKHO TIOJNYYUTh
OuonornueckuM CrocoOOM, HampuMmep, B pesysbTaTe mnpouecca (epMeHTanuu (Hampumep,
(depMeHTaLIMN OCaXapeHHbIX MaTEpHAJIOB, KaK OINMCAHO B HACTOsIIEH 3asBKe). B kauecTse
aNbTEPHATHBBl WMJIM JOTMOJHHUTEIBHO, YKa3aHHbIE apOMAaTHU3aTOPhl, AYIIUCTBIE BELIECTBA U
KpPacUTENN MOKHO B35ITh M3 LIEJIOr0 OpraHu3Ma (Hampumep, pacTeHus, rpuda, >XKMBOTHOTO,
Oaktepuii wiu Apodoked) WM W3 YacTd opranu3ma. OpraHusMm MOXHO coOpaTh W/wnu
SKCTPAarupoBaTh C IOJYYEHUEM KpAaCUTeNs, apoOMaTHU3aTOPOB, NYLIMCTHIX BEIIECTB W/WIN
AHTUOKUCIIUTEISI C NMPUMEHEHHEM JIIOOBIX CpPEeACTB, BKIIIOYAIOIINX INPUMEHEHHE CIOCO0OB,
cucteM U OOOpYAOBaHUs, OMMCAHHBIX B HACTOALICH 3asBKE, SKCTPAKIMIO Tropsiueil BOMAOM,
CBEPXKPUTHUECKYIO  (DJIIOMIAHYIO SKCTPAKLHUIO, XUMHYECKYI) OKCTPAKLUIO (Hampumep,
SKCTPAKLMIO PACTBOPUTENIEM HJIM PEAKIIHOHHYI0 SKCTPAKIHMIO, B TOM YHCJE, ¢ MPUMEHEHUEM
KUCJIOT M OCHOBAHWI), MEXaHHMUYECKYIO SKCTPAKIMIO (HApUMep, MPEeCCOBaHUE, M3MENbUYCHHE,
¢unbTpoBaHKe), MpUuMeHeHHEe (pepMeHTa, IpUMEHEeHHne OakTepuil, HalpuMep, UIS Pa3JIOKEHHsI
HCXOHOTO MaTepuaya, 1 KOMOMHALIMK YKa3aHHBIX CIOCOOOB. YKa3aHHBIE COETMHEHHS] MOYKHO
NOJIYYUTh TIOCPEACTBOM XHUMHYECKOH pEakIlUH, Hampumep, MNyTeM OOBEIMHEHHs caxapa
(HampuMep, TOJYYEHHOrO, KaK OMHMCAHO B HACTOSINEH 3asBKE) C aMHHOKHCIOTOW (peakius
Maiisipa). ApomaTH3aTop, AYIIUCTOE BEIIECTBO, AHTUOKUCIHUTEIb W/HUIU KPACUTENb MOKET
NPEACTaBIATh COOOH MPOMEXYTOUHOE COCAMHEHUE W/WIIA MPOAYKT, MOJNYYEHHBIH C IMOMOIIBIO
croco0oB, 00OPYAOBAHUS HIIM CHCTEM, OIIMCAHHBIX B HACTOSINEH 3asBKE, HAPHUMED, U CIOKHBINA
3¢up U NPOAYKT, MOTYyUEHHBINA U3 JIUTHUHA.

Hekotopble mpuMepsl apoMaTu3aTopa, AYLIMCTBIX BEINECTB HIJIM  KpacuUTenei

npencTaBsiior  codolt  monmdenonsl.  [lonmndenonsr mnpeacTtaBasoT COOOM  MUTMEHTHI,
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OTBETCTBEHHbIE 32 KpACHBIH, MypHypHbIH U roiyOoll LBeTa MHOTHX (PYKTOB, OBOLIEH,
3J1aKOBOTO 3epHa U 1[BeTOB. [lommdeHons! Takke MOTYT NPOSBISATh AHTHOKCUAAHTHBIE CBOMCTBA
U YacTO HUMEIT TOPbKHH BKyC. AHTHOKCHIAHTHbIE CBOWCTBA MAENAIOT HX BAXKHBIMU
KoHcepBaHTaMu. OIHUM U3 KJIacCOB NOJH(PEHONOB SBISIOTCA (PIABOHOUABL, TaK Kak
AHTOLMAHUAMHBEL, (IaBaHOHONBL, (yaBaH-3-ombl, (uaBaHOHBI u  (QuaBaHOHONBL Jlpyrue
(beHoNbHBIE COENMHEHNUs, KOTOPbIE MOXXHO HCIIOJIb30BATh, BKIIOYAIOT (PEHOJBHBIE KUCIOTHI U
UX CJIOKHBIE 3(DHUPBI, TAKHE KAK XJIOPOTEHOBAsI KUCJIOTA U MOJUMEPHbIE TAHHUHBI.

U3 yucna kpacurenell MOKHO HCIIONIb30BaTh HEOPTAHUYECKHE COCTUHEHHS], MUHEPAJIbI
WM OpPraHUYECKUe COCIUHEHMUs, HAPUMep, JUOKCUA TUTAHA, OKCUJ LIWHKA, OKCUJ aJFOMHHUS,
kaamuii ckenteiid (Hampumep, CdS), kanmuit opamkesbii (Hampumep, CdS ¢ HekoTOpbIM
nobasneHneM Se), aar3apUHOBBIN KPACHBIN (HaNpUMep, CHHTETUYECKYIO MJIH HECHHTETHUECKYIO
PO30OBYIO MapeHy), yJbTpaMapuH (HampuMep, CUHTETUYECKUH YIbTpaMapWH, MPHPOIHBIN
yIbTPaMapyH, CHHTETUYECKUH YIbTpaMapuH (UOJETOBBIH), KOOANbT romyOOH, KoOambT
KENTBIH, KOOANbT 3€NeHbIN, BUpPHAMAH (Hampumep, ruaparupoBaHHbIi okcupa xpoma (IID)),
XaJNbKOPUIUIAT, KOHUXAJBLHUT, KOPHYOHUT, KOPHBALIUT U JIMPOKOHUT. MOXKHO HCHOJIb30BAThH
YepHBIE TUTMEHTBI, TAKHE KaK YePHBIN YIIIEPOI U CAMOINCIIEPIUPOBAHHBIE YEPHBIE KPACHTEIH.

Hekotopble apoMaTH3aTopbl M IyIIUCTbIE BEIIECTBA, KOTOPbIE MOXXHO HCIIOJIb30BaTh,
BkarovaroT  ALTAJIEA TBHQ, ALET C-6, AJUIMJI AMWJI TJIMKOJIAT, AJIb®A
TEPIIMHEOJI, AMBPETTOJIM]I, AMBPUHOJI 95, AHPAH, A®EPMAT, JIILIAM]I,
BAKJJAHOJI (BACDANOL®), BEPT'AMAJIb, BETA-MOHOH O3OIIOKCHJ], BETA-
HAOTUJIM3OBYTHUJIOBBIM ~ D®HP,  BUIMKJIOHOHAJIAKTOH, BOPHA®UKC
(BORNAFIX®), KAHTOKCAJI, KAIIIMEPAH (CASHMERAN®), KAIIIMEPAH BAPXAT
(CASHMERAN® VELVET), KACCU®UKC (CASSIFFIX®), HEAPA®UKC, LIEJIPAMBEP
(CEDRAMBER®), HEAPUJIALIETAT, LEJIECTOJIMJ, HWMHHAMAJIBBA, LUTPAJIb
JUMETUJTIALIETAT, HUTPOJIAT™, IIMTPOHEJIJIOJN 700, LMUTPOHEJUIOJI 950,
[TUTPOHEJIOJ KEP, IIUTPOHEJUIMJIAIIETAT, LIMTPOHEJIMJIALIETAT UMCThIN,
HUTPOHEJUIMJII®OOPMUAT, KIIAPULIET, KIJIOHAJI, KOHHU®EPAH, KOHHW®EPAH
UUCThIM, KOPTEKC AJIBIAETUJT 50% IIEOMO3A, LIMKJIABYT, IIUKJIALIET

(CYCLACET®), LIUKJIAIIPOIT (CYCLAPROP®), LIUKJIEMAKC™,
LIUKJIOTEKCUJIDTUJIALIETAT, TIAMACKOJI, TIEJIbTA JIAMACKOH,
JTATHUIPOLTVKJIALIET, JIATUIPOMUPLIEHOJL, JTUTHUIPOTEPITMHEOJL,

JTUTHUIPOTEPITIMHUIIALIETAT, JAUMETUJILIMKIIOPMOJ, JUMETWIOKTAHOJ PQ,
JTIMMUPLIETOJL, JIMOJIA, JIATIEHTEH, JUYJILIUHUIT (DULCINYL®)
[MEPEKPUCTAJIJTM30BAHHBIMH, STWI-3-GEHWITJIALUIAT, ®JIEPAMOH,
®JEPAHWJI, ®JIOPAJI CVYIIEP, ®JIOPAJIO30H, ®JOPU®DOJ, OPANCTOH,
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®PYKTOH, TAJTAKCOJIMJ] (GALAXOLIDE®) 50, TAJIAKCOJIUJT (GALAXOLIDE®) 50
BB, T'AJIAKCOJIMJT (GALAXOLIDE®) 50 IPM, T'AJIAKCOJIMJ] (GALAXOLIDE®)
HEPA3BABJIEHHBIN, TAJIbLBACKOH, TEPAJIBJIETU/], TEPAHUOJI 5020, TEPAHUOJI
600 THUIIA, TEPAHMOJI 950, TEPAHHOJI 980 (YMCTBIM), TEPAHUOJI CFT KEP,
TEPAHMOJI KEP, T'EPAHWIALIETAT KEP, TI'EPAHWIALIETAT, UUCTBIH,
TEPAHUJI®OPMUAT, TPU3AJBBA, TYAUJI ALETAT, TEJMOHAJI™, XEPBAK,
TEPBAJIAMIM™, TEKCAJIEK AHOJIMJ, TEKCAJIOH, TEKCEHWI CAJIMLIWJIAT ITUC 3-,
TUALIMHT BOJU, THUAIMHT BOAU Ne 3, TUIPATPOITOBBIN AJIBJEIUJ] JIMA,
TUJIPOKCHOJT, UHOJIAPOM, MHTPEJIEBEH AJILJIETWJ], UHTPEJIEBEH AJILJAEI U/
CIIELIMAJIGHBIF, HMOHOH AJIb®A- HMOHOH BETA, W3OLIMKJIOIUTPAIID,
U30LIMKJIOTEPAHUOJ, AMBPAJIIOKC (ISO E SUPER®), M30BYTWJI XUHOJIMH,
KACMAJIb, JKECCEMAJIb (JESSEMAL®), KAPM3MAJ (KHARISMAL®), KAPH3MAJI
(KHARISMAL®) CVIIEP, KYCHHMJ, KOABOH (KOAVONE®), KOXMWHYIJI
(KOHINOOL®), TUPDPAPOM™, JIMMOKCAJIb, JTUHAEHOI™, JINPAJIb (LYRAL®),
JIMPAM CYIIEP, MAHJIAPMH AJIbJ] 10% TRI ETH, ITUTP, MAPUTUMA, MCK UMHE3E,
MEUU®®™, MEJIA®JIEP, MEJO30H, METWIAHTPAHUJIAT, METHJ MOHOH
AJIb®A DKCTPA, METWJI MIOHOH TAMMA A, METHJI MOHOH TAMMA KEP, METHJI
MOHOH TAMMA UHMCTBI, METWJI JIABAHJIA KETOH, MOHTABEPJU
(MONTAVERDI®), MYT'YDCUS, LIUTPOHEJUIMII OKCUALIETAJIBAEIU]T 50, MACK
Z4, MUPAK AJIBJIETUJ], MUPLIEHUJT ALIETAT, HEKTAPAT™, NEROL 900, HEPUJI
ALIETAT, OLIUMEH, OKTALIETAJIb, AIEJbCUHOBBIX LIBETOB D®UP, OPUBOH,
OPPUHU®® 25%, OKCACIIUPAH, O30®JIEP, TAMILJIE®JIEYP (PAMPLEFLEUR®),
[TEOMO3A, ®EHOKCAHOJ (PHENOXANOL®), ITMKOHMS, IIPEIIMKJIEMOH B,
[IPEHUJIALIETAT, IIPU3MAHTOJI, PE3EJA BOJIWU, PO3AJIBBA, PO3AMACK,
CAHJDKVHOJI, CAHTAJIM®®™, CUBEPTAJIb, TEPIIMHEOJI, TEPIIMHOJIEH 20,
TEPIIMHOJIEH 90 PQ, TEPIIMHOJEH PEKTU®UIIUP., TEPIIMHIJIALIETAT,
TEPIIMHWJIALIETAT JAX, TETPATHJIPO, MYI'YOJ (MUGUOL®), TETPATUJIPO
MUWPLIEHOJ, TETPAMEPAH, THUMBEPCUJIK™, TOBAKAPOJI, TPUMO®HKC
(TRIMOFIX®) O TT, TPUIUIAJL (TRIPLAL®), TPHCAMBEP (TRISAMBER®),
BAHOPUC, BEPJIOKC™, BEPJJOKC™ HC, BEPTEHEKC (VERTENEX®), BEPTEHEKC
(VERTENEX®) HC, BEPTO®UKC (VERTOFIX®) KEP, BEPTOJIM®®, BEPTOJIUDD
W30, BUOJM®®, BUBAJILN, 3EHOJINJ, ABCOJIO MHAUS 75 PCT MHIJIMOJL
ABCOJIIO MOPOKKO 50 PCT DPG, ABCOJIO MOPOKKO 50 PCT TEC, ABCOJIIO
®PAHILY3KHM, ABCOJIIO UH/MS, ABCOJIIO MD 50 PCT BB, ABCOJIIO MOPOKKO,
KOHLIEHTPAT PG, HACTOMKA 20 PCT, AMBEPIPHC, ABCOJIIO AMBPETTA,
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AMBPETOBOE MACJIO, MACJIO TIOJIBIHM 70 PCT TYHMOH, ABCOJIIO BA3UJIMKA
I'PAHJT BEPT, BABWUJIMK TPAHJI BEPT ABCOJIIO MD, BA3UJIMKOBOE MACJIO
I'PAHJT BEPT, BA3MJIMKOBOE MACJIO BEPBEHMHA, BA3BWJIUMKOBOE MACJO
BBETHAM, JJABPOBOE MACJIO BECTEPITEHOBOE, ABCOJIIO ITYEJIJMHOI'O BOCKA
N G, ABCOJIIO ITYEJIMHOI'O BOCKA, BEH30MHBIM PESMHOW]] CUAM, BEH30MHBIM
PE3UHOHJIT CHAM 50 PCT DPG, BEH30OMHbBIM PE3MHOH]] CUAM 50 PCT PG,
BEH30MHBIM PE3UHOHJI CHUAM 70,5 PCT TEC, ABCOJIIO IIOYEK YEPHOMU
CMOPO/IUHBI 65 PCT PG, ABCOJIIO ITOYEK YEPHOM CMOPO/IMHBI MD 37 PCT TEC,
ABCOJIIO TTOYEK YEPHOM CMOPOJIMHbBI MMIJIMOJI, ABCOJIIO ITOYEK YEPHOM
CMOPOJIUHBI BYPI'YHJCKOE, MACJIO BVA-JE-PO3, ABCOJIO OTPVYBEH,
PE3UHOM/J] OTPYBEM, ABCOJIIO-JIPOKA UTAJIUA, KAPTAMOH I'BATEMAJIA CO2
DKCTPAKT, KAPJIAMOHHOE MACJIO T'BATEMAJIA, KAPJAMOHHOE MACJO
UHJMA, CPEJMHHASL HOTA MOPKOBH, ABCOJIIO MACJA KACCHM EIMUIIET,
ABCOJIIO MACJIA KACCHM MD 50 PCT IPM, ABCOJIFO KACTOPEYMA 90 PCT TEC,
ABCOJIIO KACTOPEYMA C 50 PCT MUI'JIMOJI, ABCOJIIO KACTOPEYMA, PE3SUHOM/|
KACTOPEYMA, PE3UHOMJ] KACTOPEYMA 50 PCT DPG, LIEJIPOJI LIEJIPEH, MACJIO
IEJIPYC ATJIAHTUKA PEJIUCT, MACJIO PUMCKOM POMAIIIKU, MACJIO JTUKOM
POMAIIIKH, MACJIO JTMKOM POMAIIIKH C HU3KHWM COJIEPXX AHUEM JJMMOHEHA,
MACJIO M3 KOPbI KOPUUHOI'O JEPEBA IIEMJIAH, ABCOJIIO IIUCTA, ABCOJIIO
ITUCTA BECHBETHBIU, ITUTPOHEJJIOBOE MACJO A3US, HE COJIEPXAIIEE
XEJIE30, ABCOJIIO LIUBETA 75 PCT PG, ABCOJIIO ITMBETA, HACTOMKA LIUBETA 10
PCT, ABCOJIFO ®PAHIIY3KOI'O IIAJI®ESA MYCKATHOI'O OBECLIBEY., ABCOJIIO
®PAHIY3KOI'O IMAJIPESA MYCKATHOI'O, IITAJI®EM MYCKATBIM C'LESS 50 PCT
PG, MACJIO ®PAHI[Y3KOI'O IIAJI®ES MYCKATHOI'O, KOITAMCKU BAJIb3AM,
MACJIO KOITAMCKOI'O FBAJIb3AMA, MACJIO U3 CEMSH KOPUAHJIPA,
KHUITAPHUCOBOE MACJIO, KHUIIAPUCOBOE MACJIO OPIAHUYECKOE, MACJO
ITOJIBIHU I'OPbKOM, I'AJIbBAHOJI, ABCOJIFO T'AJIbBAHYMA BECIIBETHBIM, MACJIO
I'AJIbBBAHYMA, PESMHOU/I I'AJIbBAHYMA, PESUHOU]T TAJIbBAHYMA 50 PCT DPG,
PE3UHOM/] TAJJbBAHYMA TEPKOJIYH BHT, PESUHOMW/T T'AJJbLBAHYMA TEC BHT,
ABCOJIIO GENTIANE MD 20 PCT BB, KOHKPET GENTIANE, ABCOJIIO I'EPAHU
EIMIIET MD, ABCOJIIO TEPAHU EIMIIET, T'EPAHUEBOE MACJIO KWUTAM,
I'EPAHMEBOE MACJIO EIMIIET, UMBHUPHOE MACIJIO 624, UMBUPHOE MACJIO
PEKTU®UILIMPOBAHHOE PACTBOPHMMOE, CPEJIUHHAS HOTA TBAJKOBOI'O
JIEPEBA, ABCOJIFO CEHA MD 50 PCT BB, ABCOJIFO CEHA, ABCOJIIO CEHA MD 50
PCT TEC, HEALINGWOOD, HCCOIIOBOE MACJIO OPI'AHUYECKOE, ABCOJIO
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BECCMEPTHHKA IOI'OCJABUS MD 50 PCT TEC, ABCOJIIO BECCMEPTHUKA
UCITAHUA, ABCOJIIO BECCMEPTHHMKA IOI'OCJABUS, ABCOJIO XACMMHA
UHJUA MD, ABCOJIIO JXACMHWHA ETMIIET, ABCOJIIO XACMHWHA WHUA,
ABCOJIIO JKACMHUHA MOPOKKO, ABCOJIIO APABCKOI'O XACMUHA, ABCOJIIO
KOHKWJIUKU MD 20 PCT BB, ABCOJIIO JKXOHKUJIMU ®PAHITUA, MOXOKEBEJIOBOE
MACJIO FLG, MOXKEBEJOBOE MACJIO PEKTU®UITUPOBAHHOE PACTBOPHUMOE,
PE3UHOM/J] JABJJAHYMA 50 PCT TEC, PE3SUHOM/J] JABJAHYMA BB, PE3MHOM/|
JIABTAHYMA MD, PESUHOU/T JABJJAHYMA MD 50 PCT BB, ABCOJIIO JIABAH/IHA
H, ABCOJIIO JIABAHJUHA MD, JIABAHIUHOBOE MACJO ABPHUAJIb
OPAHUYECKOE, JABAH/JIMHOBOE MACJO TIPOCCO OPI'AHUYECKOE,
JJABAH/IMHOBOE MACJIO CVIIEP, ABCOJIFO JIABAH/IbI H, ABCOJIIO JIABAH/IbBI
MD, JIABAHJIOBOE MACJIO BE3 KYMAPHUHA, JIABAHJOBOE MACJO BE3
KYMAPHHA OPI'AHUYECKOE, JJABAH/IOBOE MACIJIO MAILLETTE
OPI'AHUYECKOE, JABAHJIOBOE MACJIO MT, ABCOJIIO MALIMCA BB, MACJIO U3
[IBETKOB MATHOJIMU HU3KOE COJIEPXKAHUE METHJIOBOI'O D®HPA SBI'EHOJIA,
MACJIO U3 IIBETKOB MATHOJIMU, MACJIO U3 IIBETKOB MATHOJIMHU MD, MACJIO
U3 JMCTBEB MATHOJMHU, MAHJIAPUHOBOE MACJO MD, MAHJIAPHUHOBOE
MACJIO MD BHT, ABCOJIIO MATE BB, ABCOJIIO IPEBECHOI'O MXA MD TEX IFRA
43, ABCOJIFO TIYBOBOI'O MXA MD TEC IFRA 43, ABCOJIIO JIVBOBOI'O MXA IFRA
43, ABCOJIIO JIPEBECHOI'O MXA MD IPM IFRA 43, PESUHOWJ] MUPPhI BB,
PE3UHOMJ] MWPPHI MD, PE3UHOMJ] MUPPhI TEC, MHPTOBOE MACJIO, HE
COJIEPXAIIEE JXEJIE30, MUPTOBOE MACJIO TYHUC PEKTU®ULIMPOBAHHOE,
ABCOJIIO HAPITUCCA MD 20 PCT BB, ABCOJIIO HAPIIUCCA ®PAHI[Y3KOIO,
HEPOJIMEBOE MACJIO TYHUC, MACJIO MYCKATHOI'O OPEXA BECTEPIIEHOBOE,
ABCOJIIO OEILLET, PE3HMHOMWJ] OJMUBAHYMA, PE3UMHOM]I OJIMBAHYMA BB,
PE3UHOM/J] OJIMBAHYMA DPG, PE3MHOH]I OJJMBAHYMA SKCTPA 50 PCT DPG,
PE3UHOMJ] OJIMBAHYMA MD, PE3UMHOMJI OJIMBAHYMA MD 50 PCT DPG,
PE3UHOMJ] OJIMBAHYMA TEC, PE3MHOMJ] OIIOIIOHAKCA TEC, OPAHXEBOE
I[TOMEPAHIIEBOE MACJIO MD BHT, OPAHXXEBOE ITOMEPAHLIEBOE MACJIO MD
SCFC, ABCOJIIO IIBETKA ATIEJIbCUHOBOI'O JEPEBA TYHMC, BOJJHOE ABCOJIIO
IIBETKA  AIIEJJbCHHOBOI'O JIEPEBA TVYHHMC, ABCOJIIO HW3 JIMCTHEB
ATIEJJbCUHOBOI'O JTEPEBA, BOJJHOE ABCOJIIO U3 JIMCTHEB AITEJIbCUHOBOI'O
JIEPEBA TVYHUC, ABCOJIIO ®UAJIKOBOI'O KOPHS WUTAJIMA, KOHKPET
®UAJIKOBOI'O KOPHA 15 PCT UPOH, KOHKPET ®HAJIKOBOI'O KOPHA 8 PCT UPOH,
®UAJIKOBBIM KOPEHb ITPUPOJIHBIN 15 PCT UPOH 4095C, ®UAJIKOBBIM KOPEHbB



10

15

20

25

30

35

77

ITPUPOJHBIA 8 PCT MPOH 2942C, PESUHOH]] ®UAJIKOBOI'O KOPHSA, ABCOJIIO
OCMAHTYCA, ABCOJIFO OCMAHTYCA MD 50 PCT BB, CPEJJUHHAS HOTA TTAUYJIU
N°3, TIAUYJIEBOE MACJIO UHJOHE3US, IMAUYJIEBOE MACJO HHJIOHE3U, HE
COJIEPXAIIEE XXEJE30, ITAUYJEBOE MACJIO WHJIOHE3USA MD, ITAUYJIEBOE
MACJIO BUJUCTHUJIMPOBAHHOE, CPEJJUHHASA HOTA MAThI BOJOTHOM,
ABCOJIFO MATHI ITIEPEYHOM MD, IETUTPEHEBOE ITOMEPAHLIEBOE MACJIO
TYHUC, IIETUIPEHEBOE JIMMOHHOE MACJIO, IIETUIPEHEBOE MACJIO
I[TAPATBAN BECTEPITIEHOBOE, IIETUTPEHEBOE MACJIO BECTEPIIEHOBOE STAB,
MACJIO U3 ArojJl AYIIMCTOI'O IIEPLIA, MACJIO U3 JIMCTBEB AYIIMCTOI'O
ITEPLIA, POJIMHOJI SKCTPAKT W3 T'EPAHU KUTAM, ABCOJIIO BOJTAPCKOM PO3bI
HU3KOE COJIEPXKAHHUE METHJIOBOI'O D®UPA DSBIEHOJIA, ABCOJIIO PO3bI
MOPOKKO HM3KOE COJIEPXKAHUE METUJIOBOI'O DPHPA DBIEHOJIA, ABCOJIO
TYPELIKOM PO3bl HM3KOE COJIEPXKAHHWE METUJIOBOI'O D®HPA SBI'EHOJIA,
ABCOJIFO PO3bI, ABCOJIFO BOJITAPCKOM PO3BI, ABCOJIO JTAMACCKOM PO3FI,
ABCOJIIO PO3bI MD, ABCOJIFO PO3bI MOPOKKO, ABCOJIFO TYPELIKOM PO3BI,
PO30BOE MACJIO BOJITAPCKOE, PO30BOE MACJIO JAMACCKOE HM3KOE
COJIEPXKAHHUE METHJIOBOI'O D®HUPA DBI'EHOJIA, PO3OBOE MACJO TYPELIKOE,
PO3MAPHHOBOE MACJIO KAM®OPA OPI'AHUYECKOE, PO3SMAPUHOBOE MACJIO
TYHUC, CAHJAJIOBOE MACJIO WHJUA, CAHJAJIOBOE MACJIO WHJIUA
PEKTU®UIIMPOBAHHOE, CAHTAJIOJ, MACJIO SCHINUS MOLLE, HACTOMKA
POXKOBOI'O JIEPEBA 10 PCT, PE3MHOMJ] CTUPAKCA, PESUHOMJ] CTHUPAKCA,
MACJIO BAPXATLIEB, CPEJJMUHHAS HOTA YAWHOI'O JEPEBA, ABCOJIIO
JIMIITEPUKCA 50 PCT PACTBOPUTEJIU, ABCOJIIO JUIITEPUKCA, ABCOJIIO
TYBEPO3bl UHJIMA, CPEJIMHHASI HOTA BETHMBEPA DKCTPA, BETHMBEPOBOE
MACJIO TAUTH, BETUBEPOBOE MACJIO TAWTH MD, BETUBEPOBOE MACJIO SIBA,
BETUBEPOBOE MACJIO SBA MD, ABCOJIIO U3 JIMCTHEB ®UAJIKU EIMIIET,
ABCOJIIO U3 JIMCTBEB ®UAJIKM EIMIIET OBECIIBEY., ABCOJIO U3 JIMCTHEB
®PAHITY3KOH ®HAJIKU, ABCOJIIO U3 JUCTHEB ®HAJIKU MD 50 PCT BB, MACJIO
ITOJIBIHM BECTEPITIEHOBOE, DKCTPA MACJIO HJAHI'A, MACJO WJIAHTA III u
KOM6I/IHaLII/II/I YKasaHHbIX COGI[I/IHGHI/IfI.

Kpacsimmue BemecTBa MOKHO OOHApY»KUTh CPEAH BEINECTB, MEPEUYHUCICHHBIX B CITHCKE
MG)KI[YHapOI[HbIX OBCTOBBIX HWHIACKCOB, pa:spa60TaHH0M O6H.I€CTBOM KpaCI/IJ'[b]J.II/IKOB u
KOJIOPUCTOB. Kpacsmme BCIIECTBA BKIIFOYAIOT KPACUTCIINM U IMUTMCHTBI, a4 TAKXKE TC BCIICCTBA,
KOTOpre O6bILIHO l'IpI/IMeHﬂIOT A JIA OKpaLHI/IBaHI/Iﬂ TCEKCTUJIBHBIX HSHGHHﬁ, Kpacox, I‘IepHI/I.]'I )41

KPAacOK Uisl CTPYHWHBIX IPUHTEPOB. HekoTOpble Kpacsiue BeIIEeCTBA, KOTOPbIE MOKHO
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UCTIONIb30BAaTh, BKIIFOYAOT KAPOTUHOWABI, aPUIIUbI JKEeNThIE, TUAPWUIHIBI KeNThle, 3-HadTobl,
HadTONbI, OEH3UMUAA30JI0HBI, KOHIEHCAIIMOHHBIE AMCA30MUTMEHTHI, TUPA30JIOHbIL, HUKEb a30-
JKENTBIH, (TaNONMAHUHBI, XWHAKPUAOHBI, MEPUJIEHbI U MEPUHOHBI, H3OMHAOJIMHOH H
W30MHOJMHOBBIE MUTMEHTHI, TPUAPUIKAPOOHHEBBIE MUIMEHTHI, AUKETONHUPPOJIO-IHPPOJIEBbIE
NUTMEHTBI, THOMHIUTONIHbIE MTUTMEHTHI. KapTeHouap! BKIIFOYAIOT, HapUMep, aib(pa-KapoTeH,
Oera-kapoTeH, TraMMa-KapoOTeH, JIMKOIMH, JIIOTEMH U OKCTPAKT AaCTAKCAaHTUH AaHHATTO,
JOETUIPATUPOBAHHYIO CBEKJY (CBEKOJbHBINA IOPOIIOK), KAHTAKCAHTHH, Kapamelb, [3-amo-8'-
KapOTEeHaJ, SKCTPAKT KOUICHWJIM, KAPMHUH, HATPUH MENHBIA XJIOPOPHILIMH, TEMHYIO YaCTHYHO
00€e3)KMPEHHYI0 BAPEHHYI0 XJIOMKOBYIO MYKY, TJIFOKOHAT JKE€jIe3a, MOJIOUHOKHCIIOE JKeNe30,
SKCTPAKT KPACSAILINX BEIIECTB M3 BUHOTPAAA, SKCTPAKT KOKHUIbI BUHOrpaaa (enocianina), Macio
U3 MOPKOBH, MANpPHUKy, MANPUKY OJEOCMOJA, NEePIaMyTPOBbIE MUTMEHTbI Ha OCHOBE CIFOBI,
pubodnasun, madpaH, TUOKCUA THTAHA, SKCTPAKT JIMKOMMHA W3 TOMATOB, KOHIIEHTPAT
JIUKOTIMHA U3 TOMAaTOB, KYpKyMy, Kypkymy osneocmonia, FD&C T'ony6oii Ne 1, FD&C T'onyboii
Ne 2, FD&C 3enenbiii Ne 3, Opankesnbiii B, Kpacusiit Llutpycosbiit Ne 2, FD&C Kpacheiit Ne 3,
FD&C Kpacubiii Ne 40, FD&C XKenteiii Ne 5, FD&C XKenteiii Ne 6, I'mmao3zem (cyxoi
THOPOKCHUJ AIFOMUHUS), KapOOHAT KaJbLMsA, KATUHA HATPUH MEAHbIN XJIOpPOPIILIHH (KOMILIEKC
XJIOPOPWUINH-MEb), OUTHAPOKCHALETOH, OKCUXJIOPHI BHUCMYT, JKeJI€30-aMMOHHMHHBINA
deppounanuy, GpeppoLHaHn BYXBAJIEHTHOrO >Kejle3a, THAPOKCHIl XPOMa 3€JIeHbIH, OKCHJIbI
XpoMa 3eJIeHble, T'yaHWH, NMUPOQWIINT, TajbK, ATIOMUHUEBYIO NyApYy, OpOH30BYIO MyIpy,
mMenHyw nyapy, okcun unHka, D&C TNonyboit Ne 4, D&C 3enensriii Ne 5, D&C 3enenbiii Ne 6,
D&C 3enensriit Ne 8, D&C Opanskesriit Ne 4, D&C Opanxesbiit Ne 5, D&C Opanskessiii Ne 10,
Dé&C Opanxeseiii Ne 11, FD&C Kpacueiit Ne 4, D&C Kpacueiit Ne 6, D&C Kpachbiii Ne 7,
D&C Kpacubiit Ne 17, D&C Kpacupiii Ne 21, D&C Kpacubiit Ne 22, D&C Kpachbiit Ne 27,
Dé&C Kpacubiit Ne 28, D&C Kpacheiii Ne 30, D&C Kpacubiit Ne 31, D&C Kpacheiit Ne 33,
D&C Kpachbriit Ne 34, D&C Kpacubrit Ne 36, D&C Kpacusbiit Ne 39, D&C ®uonerossiit Ne 2,
D&C XKenteiit Ne 7, sxcrpakt D&C XKenteiit Ne 7, D&C XKentoiit Ne 8, D&C Kenteriit Ne 10,
D&C Xenteiii Ne 11, D&C Yepnsiid Ne 2, D&C Yepnbiii Ne 3 (3), D&C Kopuunessiii Ne 1,
skcTpakT D&C, XpoM-KoOaIbT-aIFOMIUHII OKCUJ, JKEJIe30-aMMOHHUIHBIN [UTPAT, MHPOTAJLION,
KaMIEIIEeBbId 3KCTPAKT, conojumeps! 1,4-0uc[(2-ruapokcu-3Ti)aMuno]-9, 10-aHTpaneH1noH-
O6uc(2- MpomeHoBOro) CIOKHOrO 3¢upa, conoaumepsl 1,4-6uc [(2-merundenun)amuno] -9,10-
aHTpaleHANOHa, comonuMepbl 1,4-6uc[4-(2-MeTakprIOKCHATII) (PEeHUIIAMUHO |aHTPaXMHOHA,
kap0a30J1 PUONIETOBBIN, KOMIUIEKC XJIOPOQIUIHH-Menb, XpoM-kobanbT-amomuanil okcun, C.L
Vat Opamkessbiii 1, 2-[[2,5-nusTokcu-4-[(4-metundennn)ruon|pennilazol-1,3,5-6enzonrpuon,
16,23-nurupponunadro[2,3-a:2',3'-1nadt [2',3"':6,7] ungono[2,3-c]kapbazon-5,10,15,17,22,24-

rekcoH, N,N'-(9,10-nurunpo-9,10-guokco-1,5-aarpanenauni)ouc-0enzamun, 7,16-guxiop-
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6,15-nuruapo- 5,9,14,18-aHTpa3UHETETPOH, 16,17-numerokcunnnadro(1,2,3-cd:3',2',1'-
Im)nepunen-5,10-nuoH, comonumepsb! (3) HOMM(THMAPOKCHSTUI METAKPHIJIATOrO) KPAaCUTEN,
AxtuBHbpli Yepubiii 5, AxtuHbli ['onyOoit 21, AktuBHblii OpamkeBblii 78, AKTHUBHBIN
Kenteiit 15, AxruBHbiii ['ony6oit Ne 19, AxrusHbiit ['onyboii Ne 4, C.I. AxrusHbiii Kpacublii
11, C.I. Axrusnbiii XKenteiii 86, C.I. Axrusnsiii I'ony6oit 163, C.I. Aktusnbiit Kpacherii 180, 4-
[(2,4-mumernndennn)asol- 2,4-nurnapo-5-mermn-2-penmn- 3H-nupason-3-oH (pacTBOpUTENH
Kenteiii 18), 6-3TOKCH-2- (6-3TOKCH-3-0kcOOeH30[b|rren-2(3H)-ununen) Oenso[b]rrodeH-
3(2H)-on, @ranouuaHWH  3€JEHbIH, KpacsAllde MPOAYKTbI  PEAKUUH  BHHHJIOBBIM
cupt/metunmerakpmiat, C.I. AxruBnbiii Kpacuerii 180, C.I. Axrtuneiii Yepnsiii 5, C.L
AxrtusHbiii Opanxesiii 78, C.I. Axrunbiii XKenroiit 15, C.1. Axtusnsiil 'onyOoii 21, quatpust
1-amunO-4-[[4-[(2-Opom-1-okcoammmin)amuHo |-2-cynbporaTrodenni|amuno]-9,10-guruapo-

9,10-nuokcoantpanen-2-cyabponar (AxtuBHbli ['onyboit 69), D&C Tonyboir Ne 9

[¢pTanonmannHaTo(2-)] MEIh M UX CMECH.

INPUMEPDBI

OcaxapuBanue

ITapTun ocaxapeHHBIX MaTE€PHUAJIOB ObLIN MOJYYEHbI, KAK OMHCAHO B HACTOSIIEH 3asBKe,
Y UCIIOJIb30BaHbI B CIEAYIOMX NpuMepax 1 u 2.

ITpu ocaxapuBaHUM MPUMEHSIIN LITMHAPHUECKUI Oak auaMeTpoMm 32 aroiima (mpumMepHo
81 cm), BeicoTON 04 miofima (mpumepHo 163 cM), 00OpPYAOBAHHBINM BBITYKIBIMH THHIIAMU
(BepxHuM U HUKHUM) cornacHO ASME (AMepukaHCKOMY OOIIECTBY MHXKEHEPOB-MEXaHUKOB).
Bak Tax:ke ObuT 000pYIOBaH THAPOIUHAMHYECKUM CMECUTENIbHBIM HOXKOM IIUPHHOMN 16 M0MMOB
(mpumepHo 40 cm). Harpesanmwe obOecreunBany 3a CUET MPOTEKAHHs TOpsiuedl BOIBI uepes
pyOaiky B Bue MONyTPyObl, OKPYKAOIIYIO OaK.

Bak sarpysxkamu 200 kr Boxsr, 80 kr Gmomaccsl 1 18 kr dbepmenTa nemmosnasa DUET ™.
buomacca mpencrasnsiia coOOH CTEp:KeHb KYKYPY3HOTO MOYATKA, KOTOPBIH ObLT M3MENbYEH B
MOJIOTKOBOW MeJIbHHIIE U TpocesH a0 pa3mepa oT 40 mo 10 mem. buomaccy obmyuamnu ¢
MOMOUIBIO 3JICKTPOHHOTO Iy4yKa C MOJy4YeHUeM CyMmapHoil ao3bl 35 Mpan. pH cmecu
yCTaHABIMBAJIM U TMOANEPKUBAIM aBTOMAaTHUYEeCKM Ha MPOTSDKEHMM BCEro Ipoliecca
ocaxapuBanus paBHbM 4,8, npumenss Ca(OH),. VkasanHyro koMOuHaLuo Harpesanu o 53 °C,
nepememuBaiu co ckopoctbto 180 o6/mun (1,8 ammnep npu HampspkeHnu 460 B) B TeueHue

MNPUMEPHO 24 9aCOB, MOCJIC Y€TO OCaXapUBAHUEC CHUTAJIN 3aBCPIHICHHBIM.
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IIpumep 1. LHenTpudgyruposanue ¢ nocaeaywume (puibTpanued ¢ NpHMEHEHHEM
BpALIAKOIIErocs BAKYYMHOro 6apadana

Teepayro ¢pakuuoo OTHENATN OT MApTHH OCaxapeHHOro MaTepuana, HCIONIb3Ys
IIHEKOBYIO JICKAHTHPYIOIIYIO LEeHTPU(Yry HempepbIBHOrO AeicTBHs ¢ OapabaHoM anmuHONM 12
¢yroB (mpumepno 3,7 ). LlenTpudyrupoBaHue BBINOJHSIM CPa3y K€ IOCIE 3aBEPLICHUS
ocaxapuBaHus npu temreparype meree 60°C. Ckopoctu neHTpuyrupoBaHus coctaBisiid 30
rajuioHoB (mpumepHo 114 1) B MUHYTY Mpu conepskanuu TBepaoi ¢ppakuuu 15% macc. TBepaast
(bpakuus He comeprKalia CTOsTYeH KUIKOCTH U Obljla UCCIEOBaHA TPH CONEP KaHUH (BOMBI) MPH
cymke 50% macc. wiu Menee. JKuakyro Gpakiuio npuMeHsUTd 11l GepMEHTALUN C TIOMOLIBIO
ApOXOKeH U Modydaliu 3TaHoN. JIMCTUIUIALMIO NMPUMEHSIN Ui OTAENEeHUs STaHoJa OT APYrux
npoaykroB. JKunkast ¢pakums, Hampaisiemas Ha (epMEHTAIUIo, coaepikalia mpumepHo 5%
Macc. TBEPAbIX KOMIIOHEHTOB.

Jdns  (uabTpoBaHUS  TBEPABIX OCTATKOB IOCHE AMCTHIULIMUHM  HMCIIOJB30BAIN
Bpalmaromuiics BakyyMHbIii Oapabanueii ¢uietp (RVDF). bapabanm wmmpunoii 2 ¢dyra
(mpumepHo 0,61 M) Ha nmuamerp 2 ¢yra (mpumepHo 0,61 m) (¢ nmpubmusurtensHO 6
KBaApaTHeIME (yTamu (mpumepHo 0,56 cm”) QuubTpyromeil TKaHH) MPEeIBAPHTENHHO
MOKPBIBAJIM BCIIOMOTATEIbHBIM (UIBTPYIOIIMM MaTepHajoM ToimuHOW 2 mroiima (5,08 cm).
ChIpbeBOl TOTOK IUCTHIUISITHBIX OCTaTKOB cocTaBisul 600 nutpoB (comeprkaHue TBEPAOU
dpakuun 5% macc.) 3a 2 yaca, Mpu 3TOM HCTIOIb30BaIU MeHee 1/10 4yacTh BCOMOTraTeIbHOro
GunbTpyrOIero Marepuana OT IPeIBAPUTENbHOrO MNOKpbITUA. COOTBETCTBEHHO, CpEAHsA
CKOPOCTb IBIDKEHHS HOXa coctaBisuia menee 0,1 mroiima/gac (0,254 cwm/gac). @uisrpar
comepkan menee 0,1% macc. TBepmoi (pakumm (obiiee comepskaHHe TBEPAbIX B3BEILIEHHBIX
BemmecTs, TSS). Hactunp! ¢ pasmepom npumepHo 10 0,5 MM (cpenHuil pasmep 4acTuil) ObLIH
ynajieHbl. MyTHOCTh Takke Obula OYE€Hb HU3KOHW, MO OLEHKaM Huxke mnpumepHo 5 NTU

(HedeIoMeTpHUUECKUX €IMHUL] MyTHOCTH).

[pumep 2. BuGpupywuuii rpoxoT ¢ moCJeAyOIHM BPAIIAKIIUMCH BAKYYMHBIM
O0apabaHom

Jdns  ypaneHus TBepAOW (pakIMM W3 OCAXapeHHOr0 Marepuana MPUMEHSUTH
BUOPHPYIOIIUI TPOXOT C CUTAMHU C pasMepoM staeek 60 mem. [Ipu mpuMeHEeHHHN Takoro crocoda
B TOTOKE OCTaeTcss HeOONbLIOe KONIWYEeCTBO MEJNKUX dacThm. llocime 5Toi cragmm TBepaas
¢dpakums cocrasisuia npuMepHo 5% macc. IIpocesHHbI MaTepuan noaBeprain GpepMeHTauu 1
3aTeM TUCTHUIALMU. JIUCTUILISATHBIE OCTaTKU OTGMIbTpoBbiBaiN nocpenctsoM RVDF mpu Tex
e pabounx YCIIOBHSIX, YTO YKa3aHbI BBILIE, TOJTy4Yas OTQHIBTPOBAHHBIN MPOAYKT C MOXOKUM

COACPIKAHUEM TBep):lOﬁ (bpaKI_II/II/I U MYTHOCTBIO, 9YTO U IIPOAYKTDI, IPUBECACHHBIC BBILIC.
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OTnuuHbIe OT T€X, YTO MPUBEACHBI B IPUMEpax B HACTOsIIEH 3asBKe, WIN €CIIU SIBHO HE
YKa3aHO CHELUaIbHO, BCE YHUCIEHHbIE NUANA30HbI, KOJWYECTBA, BEIUYUHBI U MPOLEHTHI, TAKUE
KaK Te€, KOTOPBI€ BBIPAXKAIOT KOJIMYECTBA MATEPHUAJIOB, 3JIEMEHTApPHBIE COCTABbI, BpEMs H
TEMIIEpaTypbl PEaKLUU, COOTHOLIEHUsI KOJUYECTB U APYrHE€ MapaMeTphl, B CIEAYIOLIEH 4acTH
onucaHus n300peTeHus u npuiaraeMoii Gopmyie n300peTeHust CaeayeT MOHUMATD, KaK €CJIU Obl
UM TpPEALIECTBOBAJIO CIOBO IPUMEPHO», Ja)Xe €CIM TePMHH «IIPUMEPHO» MOXKET B SBHOU
dopMe He CTOATh PSIOOM C YKa3aHHOW BEJIMYMHOH, KOJIWYECTBOM WM JHAMA30HOM.
CoOTBETCTBEHHO, €CJIM HEe YKa3aHO WHOE, YHMCIEHHbIE [apaMeTphl, IPUBEIECHHbIE B CIEAYIOIEM
ONMUCaHUU M300peTeHus] M mpuiaraeMoi Gopmysie u300peTeHus], SBISIOTCS MPUOTMKEHHBIMH
3HAYEHUSIMH, KOTOPbIE MOTYT MEHSTHCSI B 3aBHCUMOCTH OT TPeOyeMbIX HCKOMBIX CBOWCTB,
KOTOpBIE MPEIOararoT 00eCIeYnTh ¢ TOMOIIBIO HacTosIero nzodperenus. [1o MmeHbLIeH Mepe
U HE B Ka4yeCTBE IMOMBITKH OTPAHUYHUTH MPUMEHEHHE IOKTPUHBI 3KBHUBAJEHTOB OOBEMOM
dbopMysibl  U300peTeHMs], KaXKAbIH YHUCJIEHHBIM TapaMeTp JOJDKEH [0 MEHBIIeH Mepe
paccMaTpuBaThCs B CBET€ KOJHYECTBA MPHUBEIACHHBIX 3HAadamuXx HUQP M C NPUMEHEHHEM
OOBIYHBIX METO/IOB OKPYTJICHHSI.

Hecmotpst Ha TO, 4TO YUCJIEHHBbIE OMANA30HBI U MAapaMETPBI, ONPEAENALIINEe IUPOKUI
0o0beM H300peTeHHs], SIBJISIOTCS NPUOMDKEHUSAMM BEJIWYMHAMH, YHUCJICHHBIE 3HAUEHUs,
NpUBEACHHBIE B KOHKPETHBIX IpUMepax, yKa3aHbl Kak MOxHO TouHee. OnHako mo0oe
YHUCJICHHOE 3HAa4YeHHe I10 NPUPOAE CONEPKUT OLIMOKY, OO0s3aTeNbHO BO3HUKAIOLIYIO B
pe3ysibTaTe CTaHJAPTHOTO OTKJIOHEHMs, OOHApy’KHMBaeMOro B JIeKAIIUX B €€ OCHOBE
COOTBETCTBYIOLIUX 5KCIIEPUMEHTAIBHBIX U3MepeHUusAX. Kpome Toro, koraa B HacTOsALIEH 3asiBKe
MPUBOAST YMCIECHHbIE AWANA30HbL, YKa3aHHbIE AUANA30Hbl BKJIIOYAIOT KOHEYHBIE TOYKH
NPUBEACHHBIX JMAMAa30HOB (HANpPUMeEp, KOHEYHbIE TOYKHM MOXKHO HCIONB30BaTh). [lpu
NIPUMEHEHNHN B HACTOSIIIEH 3asiBK€ MPOLEHTHOIO COIEPIKaHUs MO MacCe, YUCIECHHbIE BEINYNHBI
IIPUBEAECHBI OTHOCUTENIBHO CYMMAapHON MacChl.

Kpome Toro, creayer moHuUMaTh, 4TO JEOOOW YUCIIEHHBIM JHMANAa30H, MPUBEICHHBIN B
HACTOSIIIEM JOKYMEHTE, MPEAIONaraeT BKJIIOYEHHE BCEX BXOASIIMX B HEro MOAJMANa30HOB.
Hanpumep, nonpasymeBaroT, 4To Auana3oH «OoT 1 1o 10» BkiIro4yaeT BCe MOAAUANA30HbI MEXAY
(1 B TOM 4HCIIe) IPUBEIEHHBIM MUHUMAJIbHBIM 3Ha4eHHEM | U MpHUBEIEeHHBIM MAaKCHMAaJIbHBIM
3HaueHueM 10, TO ecCTh, BKJIKOYAaeT MHUHHUMAJbHOE 3HadeHWe paBHOoe | wim Oosbme 1 u
MakCUMaJbHOE 3HaYeHue pasHoe 10 mwnmm menbme 10. [logpasymeBaroT, 4TO TEPMHUH «OAWH» U
CYLIECTBUTEIIbHBIE B €AMHCTBEHHOM YHUCJIEe, IPUMEHSEMbIE B HACTOALLEH 3as1BKE, BKIFOYAOT «IIO
MEHbLIEH Mepe OMH» WIIH «OAUH UK 00JIeey, €ClIN He yKa3aHO UHOE.

JIro6oit maTeHT, myONUKaLUs WU APYTOl OMUCAHHBIM MaTepuall, B LIEJIOM WJIM YaCTUYHO,

KOTOpblﬁ, KaK YyKa3aHO, BKJ/IFOUECH B HACTOAIIYI 3adBKYy IMMOCPECACTBOM CCBLIKH, BKJIFOYCH B
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HACTOSAIIUM JOKYMEHT TOJBKO B TOW CTENEHW, B KAKOW BKJIIOUCHHBIM MaTepuanl He
MPOTUBOPEUYUT CYIIECTBYIOIIUM ONPEAETIEHUSIM, YTBEPKACHUSIM UIIN IPYTOMY PaCKpPBIBAIOLIEMY
CYLIHOCTh H300peTeHus: MaTepuaty, OMHCAHHOMY B Hacrosimen 3asBke. [lo cymecTBy u B
HEOOXOIMMOM CTENEHHM, OMHMCAHHE, SICHO M3JIOKEHHOE B HACTOSILNEH 3asiBKE, 3aMEHSIET JIF0O0M
MIPOTUBOPEYAIUN MaTepuaj, BKJIIOYEHHBbI B HACTOSIIUN JOKYMEHT MOCPEACTBOM CCBUIKH.
JIroOoif MaTepuas WM €ro 4acTh, KOTOPBIM, KaK YKa3aHO, BKJIKOYEH B HACTOSINUN JTOKYMEHT
MOCPEJCTBOM  CCBUIKM, HO KOTOPBIH MPOTUBOPEYHUT CYIIECTBYIOIINUM  OIpPEAENICHUSM,
YTBEPKACHUSIM WJIM  JPYTOMY  PAacKpbIBAIOIIEMY CYIIHOCTh W300peTEeHUs: MaTepualy,
OMKHCAHHOMY B HACTOSIIEM IOKYMeHTe, OyJeT BKJIIOUEH TOJIbKO B TOW CTENEeHH, KOTOpas He
BBI3BIBAET TMPOTHBOPEUHUS MEXKIY YKA3aHHBIM BKJIFOUEHHBIM MaTE€pPHUAJIOM M CYIIECTBYIOIIUM
MaTepHaIOM, PACKPBIBAIOIINM CYIIHOCTh U300pETEHUSI.

Xots Hactosiee n3oOpeTeHne ObUIO MOIPOOHO MOKA3aHO U OMHCAHO CO CChUIKAMH Ha
MPEINOYTUTENIbHbIE BAPUAHTHI €r0 pean3aliy, CIEelUaiCTaM B JAaHHOH OOJIACTH TEXHUKU
OyZeTr MOHSITHO, YTO B HEM MOTYT OBITh CIIEeJIaHbI Pa3IMuHbIe U3MEHEHHs B popme U aeTaisix 0e3
OTCTYIUIEHUS] OT CYIIHOCTH B 00BbeMa HACTOSIIIEro N300peTeHus], OMpenesieMOro npujiaraeMoi

(bopMyoit H300peTeHusI.
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YTOUHEHHAA ®OPMYJIA U3OBPETEHUSA C BBIAEJIEHHBIMHA ITPABKAMUA

1. Cnocob6 otneneHust TBepaoill (¢pakuMu OT KUAKOM (pakuuu B CYCIIEH3MUH,
BKJIFOYAIOIIUH:

ocaxapuBaHue OHOMacchl ¢ O0Opa3OBaHMEM OCaXapeHHOH OuOMacChl, conmepskaei
TIIFOKO3Y U KCUIIO3Y,

CENIEKTHUBHYIO (DepMEeHTalMI0 TJIIOKO3bl B OCaXapeHHOH Onomacce ¢ MOJyYeHUEM
CYCIIEH3UM OCaxapeHHOro Marepualia, MpUYeM CyCIEeH3Hsl 0CaxapeHHOro MaTepuajia BKIOYaeT
NPOAYKT (hepMeHTAMH U KCHIo3y U OT 1 10 40% macc. cycneHaupoBaHHOH TBepAOH (paxium;

HAHECEHHE CYCIIEH3MM OCAXapeHHOro MaTephasia Ha MOBEPXHOCTb (PHIBTPOBAIBHOTO
YCTPOMNCTBA, UMEKIIEro NOPUCTOCTD B AuanaszoHe ot npumepHo 0,3048 no 30,38 M /M (or 1 o
100 ky6. ¢yr/mus/dyr’), mpuueM (GUIBTPOBANLHOE YCTPOMCTBO, BKIIOYAET BAKYYMHBI
JIEHTOYHBIA QU/IBTP, BK/IOYAKIIUNA 6eCKOHeYHYI0 (UIBTPOBAJIBHYIO JIEHTY, UMEILIYIO
$UNBTPYIOILYIO TKaHb;

3acacplBaHUE (PUIbTpaTa M3 CYCIIEH3MHM OCAaXapeHHOI0 MaTepuana C TOBEPXHOCTH
BaKyyMHOI'O JIEHTOYHOIO QUJIbTpa BHYTPb IOBEPXHOCTH BAaKYyMHOIO JIEHTOYHOIO
¢unbTpa Cc obpasoBaHUeM (GUIBTPALMOHHOIO OcCaJlIka Ha TOBEPXHOCTH BAaKyyMHOIO
JIEHTOYHOI' 0 QUIbTPa, PUABLTPAT BKAKYaeT NPOAYKT GEePMEHTALUN U KCHIIO3Y,

SKCTPAarMpoBaHUE CaxapoB U Npoaykra pepmeHTanuu u3 GUJIbLTPALLMOHHOIO OCaJKa
IyTeM HaHeCeHHs BOJHOU MPOMBIBOYHOW >KUJKOCTA Ha (PUIbTPALMOHHBIA OCaZlOK Ha
HIOBEPXHOCTH BAKYYMHOTO JIEHTOYHOI' O GUIbTPA;

c60op BOJJHOM POMBIBOYHOH KU JKOCTH, KOTOPasi Mpollia Yepe3 UaAbTpalMOHHbIN
0CaJIOK U COBMellleHue ¢ QUIbTPaTOM; U

IIpeccOBaHHUe JIOMOJHUTE/bHBIX XKUJKUX QpaKI Ui U3 QUIbTPALMOHHOTO OCa/iKa.
2. Cnoco® mo 1.1, OTIMYAOLIMIACSA TeM, YTO OcaxapeHHast OmoMacca COIEep KUT BOIHBIN

PacTBOPUTEITb.

3. Cnocob® mo moOOMy W3 MPHUBENEHHBIX BBIIIE MYyHKTOB, OTIMYAKOIIMICS TEM, YTO
ocaxapeHHas buomacca COepKUT HEBOIHBIN PacTBOPUTEND.

4. Cnocod® mo mo0oMy M3 MPUBEACHHBIX BBIINIE MYHKTOB, OTJIHYAOLIUICS TEeM, YTO
ocaxapeHHasi OnoMacca BKJIFOYAET KIJIETKH.

5. Cnocob mo nmroOOMy W3 TPUBENEHHBIX BBIMIE MYHKTOB, OTJIMYAIOIIHUNACS TEM, YTO
ocaxapeHHass Ouomacca BKIIFOYAeT KJIETKH, BBIOPAHHBIE W3 TPYIIbL, COCTOSLIEH U3 KJIETOK
Oposxcked, OaKTepUabHBIX KJIETOK, KJIETOK I'PHOOB U X CMECEH.

6. Cnoco0 mo mo0OMy W3 TMPHUBENEHHBIX BBIIIE MYyHKTOB, OTIMYAOIIHICS TEM, YTO

ocaxapeHHasi OroMacca BKJII0YaeT OeJIKOBBIN MaTepHuall.
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7. Cnoco0 1o m. 6, OTIMYArOIUNCS TeM, YTO OEJKOBBIM MaTepuas NMpeAcTaBisieT coOoi
IO CYIIECTBY J€HATYPUPOBAHHBIN OENKOBBINA MaTepua.

8. Croco® mo m. 6 winu 7, OTIMYAIOLINICA TeM, 4TO OeNKOBBIN MaTepHuaj BKIIOYAET
(bepMeHTHBII MaTepuall.

9. Cnoco® mo moOOMy M3 NPUBEAEHHBIX BBILIE MYHKTOB, OTIMYAIOLIMNCS TEM, YTO
ocaxapeHHas OnomMacca BKJIIOYAET MPOAYKT (PepMEHTALHH.

10. Croco6 mo moOOMy W3 MPUBENEHHBIX BBILIE MYHKTOB, OTJIMYAIOLIUIHCS TEM, YTO
ocaxapeHHas OuomMacca BKJIFOUAET CITHPT.

11. Criocob mo 1. 10, OTIUYAIUIACSA TeM, YTO CIUPT MPEACTABIsET COOON 3TAHON WU
OyTaHOJI.

12. Crnocob mo mobomy w3 MyHKTOB 1 - 9, OTIMYANOIMMICS TEM, YTO OCaxapeHHas
Odromacca BKIIFOYAET OPraHUYECKYIO KUCIIOTY.

13. Cnocob® mo m. 12, oTnHyarOIuiics TeM, YTO OcaxapeHHas Ouomacca BKJIFOYAET
MACISTHYIO KUCJIOTY.

14. Croco® mo moOoMy W3 NMPUBENEHHBIX BBIIIE MYHKTOB, OTIMYAIOIMUHCS TEM, YTO
ocaxapeHHas buomacca Mo CYILIECTBY HE COAEPKHUT OFHOTO WM OO0Jjiee PACTBOPUMBIX CaxapoB,
13 KOTOPBIX COCTOUT Onomacca.

15. Croco® mo moOoMy W3 NMPUBENEHHBIX BBILIE IYHKTOB, OTJIMYAIOLIUICS TEM, YTO
OdromMacca Obula MOJIBEPTHYTa OCAXapUBAHUIO C MOMOIIBIO OJHOTO HJIM 0OJiee OcaxapuBaIOLINX
areHToB.

16. Cnocob mo m. 15, omnyaromuiics TeM, YTO OCaXapHBAIOIIMI areHT BbIOpaH U3
IPYIIBL, COCTOSIIIEH 13 (PepMEHTOB, KHCIOT, OCHOBAHHI, OKHCIUTENEH U UX CMECEil.

17. Cnoco® mo m. 15, oTnMYaromuiicss TeM, YTO OCAaXapUBAIOIIUN areHT BKIHOYAeT
CEPHYIO KUCJIOTY U (DEPMEHT.

18. Crocob mo m. 15, OTIMYarOIMACS TeM, YTO OCAXapUBAIOIIMN areHT MPEACTaBISIET
co0OH pasnararoIiuii KJIeT4aTky GpepmMeHt.

19. Croco® mo moOoMy W3 NPUBENEHHBIX BBILIE MYHKTOB, OTJIMYAIOLIUICS TEM, YTO
nepes; ocaxapuBaHueM Omomacca Obuia oOpaboTaHa NIl YMEHbBIIEHUS €€ COMPOTUBIISIEMOCTU
oOpaboTke.

20. Crmocob mo m. 19, oTaudYaroImuiicss TeM, 4TO COMPOTHUBIISIEMOCTh 00paboTke Obuia
YMEHBIIEHA IyTeM BO3IEHCTBUS HA OMOMACCy MyYKOM 3JIEKTPOHOB.

21. Cnoco0 no m. 1, oTnuuaromuiics TeM, 4To (UIBTPOBATBHOE YCTPONWCTBO BKIIOYAET
(GUIBTPYIOIIYIO MOBEPXHOCTh, 4Yepe3 KOTOPYK) MOXKET MPOXOAWTH JKUIKOCTh U3 CYCIIEH3UU

OcCaxapeHHOro MaTepuaja, P 3TOM TBepAas Qpakius CyCIeH3HH U3 OCAXapeHHOro MaTepHaa
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OCTaeTCsl Ha YKa3aHHOW MOBEPXHOCTH, (PHIIBTPYIOIIAs MMOBEPXHOCTb, NMEET BCIOMOTATENbHBIN
(GuIbTPYIOIKN MaTepHal, BHICTYMAIOLINNA HA/l YKa3aHHON MOBEPXHOCTBIO.

22. Crnoco® mo m. 21, OTAMYArOIIMHCSA TEM, YTO BCIIOMOTATEIbHBIN (UIBTPYIOIIUI
MaTepHal MOKpPbIBAET MO CYLIECTBY BCIO (DUIIBTPYIOLIYIO MOBEPXHOCTb.

23. Cmocobd mo n. 21 wam 22, OTIMYAIOINMKCS TEM, YTO BCIIOMOTraTebHBIM
bunpTpyromui MaTepuan BbIOPaH W3 TPYHIbL, COCTOSAIIEH M3 IUATOMOBOH 3€MIIH, LENUTA,
KpEeMHe3eMa, IeM3bl, MepuTa, IJIMHO3€Ma, LEOJUTOB, IeCKa, LEJUIIOJO3HOrO MaTepuana,
JIMTHOLIEJUTIOJIO3HOTO MaTepualia U UX CMeCeH.

24. Criocob o modomy 13 myHKTOB 21 - 23, OTIUYAIOIIUIACS TEM, YTO BCIIOMOTaTeIbHbIN
(UIBTPYIOINN MaTepHall BBICTYIIAET HA PACCTOsSIHUE OT puMepHO 0,5 MM 1o npumepHo 250 Mm
OT PUIIBTPYIOIIEH TOBEPXHOCTH.

25. Criocob mo mobdomy u3 myHKTOB 21 - 23, OTIUYAIOIIUIACS TEM, YTO BCIIOMOTaTebHbIN
(GUIbTPYIOINK MaTepHal BbICTYMAET HA PACCTOSHUE OT mpuMepHo 1| Mm 1o mpumepHo 100 mm
OT PUIIBTPYIOIIEH TOBEPXHOCTH.

26. Criocob o modomy u3 myHKTOB 21 - 23, OTIUYAIOIIUIACS TeM, YTO BCIIOMOTaTeIbHBIN
(GUIBTPYIOIKN MaTepHall BBICTYIIAET HA PACCTOSIHUE OT MPUMEPHO 1 MM 110 mpuMepHO S0 MM OT
¢$unbTpyrOIme MOBEPXHOCTH.

27. Criocob o mobdomy 13 myHKTOB 21 - 23, OTINYAIOLIUICS TeM, YTO BCIIOMOTaTeIbHbIN
(GUIBTPYIOIUN MaTepHall BBICTYIIAET HA PACCTOSIHUE OT MPUMEPHO 2 MM JI0 IPUMEPHO 25 MM OT
(GunbTpyroIeii MOBEPXHOCTH.

28. Cnocob mo smobomy u3 myHKTOB 20 - 27, OTJIMYAIOINMIACA TEM, YTO BaKyyMHBIN
JICHTOYHBI QU/IBTP COAEP)KUT BHYTPEHHIOI YacTb, NPH STOM JaBJIEHHE B YKa3aHHOM
BHYTPEHHEH 4acTH MOAEPKUBAIOT OOJiee HU3KUM, YeM JaBJIeHUE (PUIbTPYIOIIEi MOBEPXHOCTH.

29. Cnocob mo m. 28, OTIMYArOIIMICS TeM, YTO Pa3HULY NAaBJICHUN MEXIY YKa3aHHOU
BHYTPEHHEH YacTbl0 M (UIBTPYIOIIEH TMOBEPXHOCTHIO MOAACPKUBAOT B JHANA30HE OT
npumepHo 20 mrHMOB pTyTHOTO €TI0 (puMepHO S08 MM PT. CT.) 1O MpUMEPHO 25 NIOWMOB
pTyTHOTO cTOJN0A (TIPUMEPHO 635 MM PT. CT.).

30. Crocob mo m. 28 wiu 29, OTIHYAOIUICS TeM, YTO YKa3aHHas BHYTPEHHSSI 4acTh
coo0IaeTcsi ¢ BAKYYMHBIM HACOCOM H/HJTH HCTOYHHKOM BakyyMa.

31. Cnocob mo mobomy u3 myHKTOB 21 - 30, oTnMUaromuiicss TeM, 4To (QPUIbTpyromas
MIOBEPXHOCTD COAEPKUT (PHIIBTPYIOIIYIO TKAHb.

32. Cnoco® mo m. 31, oTnuuaromuiics TeM, 4TO (UIBTPYIOINAs TKAaHb MPEICTaBIIAET
cO0OH TEKCTUJIBHYIO TKaHb.

33. Cnocob mo . 32, OTIMYArOIIUNCS TeM, YTO YKa3aHHAs TKaHb MMEET MeperuieTeHne

HUTEH, BBIOPAHHOE W3 TPYMIMbL, COCTOSIIEH M3 CapKEBOrO NEpEeIUIeTeHUs, MUTKAJIEBOIO
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15

86

NEePEeIUIETeHNs, ATIACHOIO TEPEIUIETeHUs, Y3€JKOBOTrO NEpEeIUIeTeHHs, IMEPeryIeTeHUs] THUIa
«POTOXKKa», MEPETUIETEHNS THITa KOKCPOPA» U UX KOMOUHALHIH.

34. Cnocob mo mrobomy u3 myHKTOB 31 - 33, OTIMYAOIIMICS T€M, YTO MOPUCTOCTH
DUIBTpyIOIIel TKAHM HAXOMUTCS B AHANA30He OT mpumepHo 1 10 100 ky6. dyr/Mun/pyr” (ot
18,3 1o 1830 m’/(M*xuac)).

35. Cnocobbl mo m0O00OMy W3 TPUBENEHHBIX BBIIIE IIYHKTOB, JOMOJHUTEIHHO
BKJIFOYAIOIINE MPUMEHEHHe BHUOPUPYIOIIEro TIpoxoTa AJisl YAAJSHHs TBEpAOH (pakuuu u3
OCaxapeHHON OMOMACChl IO W/WJIM TOCNe HAHECEHHsI OCaXapeHHOW OMOMAacChl Ha HAPYIKHYIO
4acTh (PHIBTPOBAIILHOTO YCTPOICTBA.

36. Cnoco®0 mo m. 1, AOMONHHUTEIBHO BKJIHOYAKOIIUI MOBTOPHOE HCIOJIb30BAHHE

>
cobpaHHON BOJHOM MPOMBIBOYHOH XUJKOCTH JJIS1 JONOJHATEJNbHONW 3KCTPAKIMU caxapa
Y3 QUJIBbTPAllMOHHOIO OC3aJiKa Ha IMOBEPXHOCTH BaKyyMHOrO JIEHTOYHOro QUIbTpa [0
KOHIIEHTpAI[H CaxapOB B BOJJHOM MPOMBIBOYHOM KHUIKOCTH, COCTABJISIIOLIEN IO MEHbIIEN
Mepe 1 % macc.

37. Cmocob mo m. 1, oTnHYaromuiicss TeM, 4TO HaHeCeHWe BOJHOH IPOMBIBOYHOMN

KNIKOCTH  Ha (l)I/IJIpraL[HOHHbIﬁ 0CaJlOK BKJIO4YaeT BOB,E[GI‘/JICTBI’IG I[TapoOM Ha

$UIbTPAaLlMOHHBINA 0Ca/I0K.
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