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OBPABOTKA MATEPHAJIOB

HEPEKPECTHASA CCBLJIKA HA POACTBEHHDBIE 3AABKH

Hacrosimmass 3asBka  uMcIpalmiMBaeT  NPUOPUTET HAa  OCHOBAHMM  CIEAYHOLIUX
npenBapuUTeNbHbIX 3asBOK Ha nateHT: CIIIA Ne 61/774684, nonannoii 8 mapta 2013 roga; CIIA
Ne 61/774773, nonannoit 8 mapra 2013 roma; CIIIA Ne 61/774731, nonanHoii 8 mapra 2013
rona;, CIIIA Ne 61/774735, nonannoit 8 mapra 2013 ronma; CIIIA Ne 61/774740, nomanHo 8
mapta 2013 roma; CIIIA Ne 61/774744, nonannoii 8 maprta 2013 roma, CIIIA Ne 61/774746,
nonanHou 8 mapta 2013 roma, CIIIA Ne 61/774750, nomannovi 8 mapra 2013 roma; CIIIA Ne
61/774752, nonannoui 8 mapta 2013 rona; CIIIA Ne 61/774754, nonanuoii 8 mapra 2013 rona;
CIIA Ne 61/774775, nonanuoit 8 mapta 2013 ronma; CIIIA Ne 61/774780, nomanHoi 8 mapta
2013 rona; CIIA Ne 61/774761, noganHoii 8 mapta 2013 roga; CIIIA Ne 61/774723, nonaHHOMH
8 mapta 2013 roga; u CIIA Ne 61/793336, momanHo# 15 mapra 2013 roxpa. IlonHoe onucanue
KQXAONH M3 YKa3aHHbIX MpPEABApUTENbHBIX 3afBOK BKJIOUEHO B HACTOSIIUNH JOKYMEHT

NOoCPEACTBOM CCBIIIKH.

YPOBEHDb TEXHUKH

Ha ceromusmHuii  JeHb  JOCTYMHO  OOJNBLIOE  KOJMYECTBO  MOTEHIMAJIbHOTO
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.

JlurHouesuTr0I03HasE OroMacca CONEPIKUT KPUCTAIUIMUECKHE LEJUTF0JI03HbIe (DUOPHUILIBL,
BCTPOCHHbIE B TE€MHLE/UTIONIO3HYI0 MATpPULy, OKPYXKEHHYIO JIMTHUHOM. JTO O0ecrnedynBaeT
KOMITAaKTHYIO MATpHLy, TPYAHOAOCTYIHYIO st (EPMEHTOB W [JIsl APYTHX XHMHYECKHX,
OMOXMMHYECKUX W/WIN OWOJIOTHUECKUX IPOLECCOB. MaTepuanbl LEJUTIOJIO3HOH OHoMacchl
(HampuMep, MaTepuas OHOMAcChl, W3 KOTOpPOro ObUT yAalieH JIMIHHWH) SBISIIOTCA Oolee
IOCTYIHBIMU AJis1 (PEPMEHTOB M IPYTUX MPOLECCOB IMPEBPALICHHUS, HO AaKe B 3TOM CIy4dae
NPUPOIHbIE LEJUTIOJIO3HbIE MaTepHajbl 4acTO OOECNeYMBAIOT HU3KUI BbIXOZ (OTHOCHTENBHO
TEOPETUYECKOrO BbIXOJA) MPH IMPUBEAECHHUM B KOHTAKT C THUAPOIMU3YIOIUMH (PepMEHTaMU.

JlurHonemwmono3Hass Ouomacca HMMeeT Jaxe OOJBbIIYI0 CONPOTHBISAEMOCTh 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 OITHCAHHME H30BPETEHUA

B obuem, HacTosiiee n300peTeHre OTHOCUTCS K criocobamM, 00OpYIOBAHUIO U CUCTEMaM
s 00pabOTKM MaTepHasoB, TaKMX Kak Oumomacca. Hampumep, B HacTOsIIIEH 3asBKE OMHCAHBI
CrocoObl OCaxapHBaHUsI WM Pa3KWKEHHs Marepuajia OMOMACChl, HAPUMEp, LEJUIIOJIO3HOTO,
JIMTHOLIEJUTFOJIO3HOTO  M/WJTH  KPaXMAJIbHOTO ChIPhEBOTO Marepuajia, IMyTeM MpPeBpaleHuUs
Marepuaiia OMOMAcChl B HHU3KOMOJIEKYJSIpHBIE caxapa, HampuMep, OCaxapuBaHHs ChIPbEBOIO
Marepruajga ¢ MOMOIIbI (epMEHTa, HampuMmep, OJHOW Win Ooyiee LEJUI0Ja3 WM aMuIIas.
H3o0peTeHue Takke OTHOCHTCS K MPEBPAILEHHIO ChIPbEBOrO MaTepHaja B MPOAYKT, HAIPUMED,
nyteM 0nooOpaboTKM, Takod Kak (epmeHTaius. B HacTOsINEM MOKYMEHTE OMHMCAHbI HOBBIE
CHCTEeMbI, CIIOCOOBI U 00OPYAOBaHKE ISl TEPEMELICHHUST W/UITH OXJIAKICHHUS] MaTEePUAIIOB, TAKUX
KaK Marepuaibl OMoMacchl, KOTOpble ObutM 0OpaOOTaHbL, HANpUMEp, IS YMEHBIICHUS HX
conpotuBisieMocTd  obpaborke. OxnaxknaeHue (KOTOpOE MOXKET  HPOUCXOOUTh  PHU
NepeMeIIeHIH ) MaTepHAJIOB Mocie JI000H 00padOTKH MITH NPOIIECCOB, OMUCAHHBIX B HACTOSIIEM
JIOKYMEHTE, MO3BOJISIET YBEJIUUUTH CKOPOCTH 00pabOTKH U ONEePaTUBHO MOATOTOBUTH MaTEPHAIIbI
IJIsL  IOTIOJNIHUTENbHOH 00pa®oTKM MM AOMOJNHHUTENbHBIX HpoueccoB. Hampumep, mnpu
HeoOxoaumocTn 00paboTku Marepuana OGHOMAcChl ¢ MOJY4YEHHEM CYMMAapHOH J03bl, KOTOpas
OymeT TmpeBBIIATh €ro TEeMIEPaTypy pas3jiokeHusi, eciaun oOpaboTka mnpoucxomut Oe3
JAOCTATOYHOTO OXJIAXKIEHHUS, LIeJIeco00pa3HO pa3OUTh CYMMAapHYIO 103y Ha JIBE WK Oosiee 103 C
OXJIAJKIEHHUEM B TIPOMEKYTKE MEKIY TO3aMH.

CornacHo OJHOMY acCHeKTy HAcTosllee H300peTeHHe OTHOCUTCS K  Crocoly
TPAaHCTIOPTHUPOBKUA MAaTEPHANIOB, HAMpuUMep, OMOMAcChl, B TOM 4YHCJIE, K MEPEMELICHHUIO
OuoMacchl C TOHH)KEHHOH COMPOTHUBIISIEMOCTBIO 00paboTKe BOOJAb BHYTPEHHHX dacTei
BHUHTOBOro TpaHcmoprepa. CrocoObl MOTYT BKJIFOYATh IOCTABKY OMOMACCHI K 3arpy304HOMY
OTBEPCTHIO M TaK)K€ B HEKOTOPBIX CJIy4asX BBIFPY3KY OHOMACCHI 4epe3 BBIMYCKHOE OTBEPCTHE
BUHTOBOTO TpaHcrmoprepa. Heobsi3aTenbHO, TpeMIOKEeHHbIH crocod BKModaeT o0padoTKy
OMOMacchl C TMOMOIIBI) YCKOPEHHBIX 3JIEKTPOHOB Ui YMEHBLICHHUS €€ COMPOTHUBIISEMOCTH
00paboTke, HaMpUMep, MPH 3TOM 3JIEKTPOHBI UMEIOT SHEPIUI0, COCTABISIOIYIO OT MPUMEPHO
0,3 MaB no npumepno 5 M»3B, nanpumep, ot npumepHo 0,5 MsB no npumepno 3,5 M3B, unu
or mpumepHo 0,8 M>3B no mpumepHo 2 Mb>B. Heobs3arenpHO, mepen mnepeMerneHnemM

(HampuMep, ¢ MOMOIIBI0 BUHTOBOI'O TPAHCIIOPTEpa), Oromacca MmoyydaeT A03y, COCTaBIIIONIYIO



ot npumepHoO 0,5 Mpazn no npumepno 50 Mpan, nanpumep, ot npumepHo 1 Mpan u 20 Mpan, ot
npumepHo 1 Mpan no npumepno 15 Mpag, uinu or npumepHo 5 Mpaa no npumepHo 15 Mpan.

CornacHO HEKOTOPOMY BapHaHTy pealn3allH H300peTeHHs] BHYTPEHHUE YaCTH, BIOJb
KOTOPBIX TPOUCXOOUT MepeMeleHne OMOMAacChl, TAaKMe KaK BaJl BUHTA, BUTKU BHMHTA HW/WJIH
KOpIyC, OXJaxnaroT. Hampumep, BHYTpEHHHE YaCTH OXJIAXKAAIOT C IMOMOLIBI OXJIAKICHHON
JKUAKOCTH, TAKOH KaK BOAA WJIM CMeCh IJIMKOJA U Boabl. HeoOs3aTenbHO, OXIIaXKIEHHYIO BOLY
OXJIAXKJIAIOT C HMCIOJIb30BAHUEM OAIl€HHOrO OXJIAJUTENsl W/WIU MOCPEICTBOM IeOTEPMAbHOTO
OXJIAXKICHUSI.

CoriacHO HEKOTOPBIM IPYTUM BapUaHTaM pear3alud H300peTeHUs] TPAHCIIOPTEP UMEET
BIYCKHOE OTBEPCTHE JJIi OMOMAacChl U Pa3rpy30vHOE OTBEPCTHE ANl OMOMACCHI, TPU 3TOM
nepenaa TEMIepaTtyp Mexay OHOMaccoi Ha BXOAe M TMPH BBIFPY3KE COCTABISIET MeEHee
npumepHo 110°C (Hanpumep, meree npumepHo 75°C, meHee npumepHo S0°C, MeHee MpUMEpHO
25°C).

CormacHo OpyruM BapuaHTaM peaTU3alUd HM300pEeTeHHs] Crnocod AOMOJHHUTEIBHO
BKJIIOYAET M3MellbueHIe MaTepraia OOMAacChl IPU €ro MepeMeLleHuH, HallpuMep, MyTeM pe3KH
WM TIPIJIOKEHMsT CABHUIOBBIX ycwmimid. HeoOsi3aTenbHo, ¢ MaTepuasioM OnoOMacchl mepen
nepemMenieHneM O00pa0OTaHHOrO Marepuaja OHOMAacchl, BO BpeMs WM IIOCIE TaKOro
nepeMerneHss OObeqUHSIOT A00aBKy, HalpuMep, yka3aHHas 100aBKa MOXET BKJIFOYATb BOAY,
KUCJIOTY, TAaKyI0 KaK CepHasl WM coisiHasi miu ¢pochopHas KUCIOTa, OCHOBAHHE, METAJLI, CMOJY,
HEOpPraHUYECKH MaTepuall U UX CMECH.

CoriacHO ApyroMy acmekTy HacTosiiee M300peTeHre OTHOCUTCS K crocody oOpaboTku
MaTepuaia, HampuMmep, MaTepuaia OMOMAcChl, BKIIOYAIOIIEMY IOJady MaTepHaja B IEPBYIO
Kamepy st o0paboTku, OOOPYIOBAHHYIK) TIEPBBIM 3JIEKTPOHHOJYYEBBIM YCTPONWCTBOM, U
o0yyueHue marepuaia ¢ MPUMEHEHHEM MEPBOro AJIEKTPOHHOIYYEBOIO YCTPOUCTBA. Y Ka3aHHbIH
Croco0 Takke BKJIOUAET OXJAKICHHE U TEepeMEelIeHHe MaTepHaja C IMOMOINBI) BUHTOBOTO
TpaHCTIOpTEepa U3 MEPBOM Kamepwl Iiisi 0OpaboTku. Heobsi3aTenbHO, CroOcod IOMOTHUTETHHO
BKJIIOYAET TepeMerleHre (Hampumep, MPH OJHOBPEMEHHOM OXJAXKICHWH) MaTepHuaga C
MIOMOILIBbIO BUHTOBOTO TPAHCIIOPTEPA U3 MEPBOi KaMephbl it 00pabOTKH BO BTOPYIO KaMepy IJist
00paboTky, 0OOPYIOBAaHHYIO BTOPBIM 3JIEKTPOHHO-YYEBBIM T'€HEPATOPOM, U OOJIyYeHHUe
Marepruajga C IMOMOIIBI0 My4YKa 3JEKTPOHOB C IMPHUMEHEHHEM BTOPOTO 3JIEKTPOHHONYYEBOTO
ycTpoiicTBa. BHHTOBOW TpaHCIOpPTEpP MOXKET BKJIOYATh BHYTPEHHHE YACTH, TAaKUE KakK Ball
BUHTA, BUTKH BHHTA W/HIIH KOPIYC, KOTOPBIE OXJIAXKIAIOT, HAPUMEDP, OXJIAKIAIOT C TOMOLIBIO
OXJIKZICHHON JKUIKOCTH, TaKOH Kak BOJAa WJIHM CMeCh DJIMKOJs M Boabl. HeoOsi3arenbHo,
OXJTaK/IEHHE TI03BOJIIET MOHU3MThL TEMIIEpaTypy MaTepuana Ha oT npuMepHo 1 °C no npumepHo

110 °C (nanpumep, ot npumepno 10 °C no npumepno 75 °C, ot npumepno 10 °C no npumepHo
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50 °C). Heobs3aTenbHO, CyMMapHasl 103a, NOCTaBjsieMas MyTeM OOJyYeHMs, COCTaBISET OT
npumepHo 1 1o 200 Mpan (rampumep, ot npumepHo 10 no npumepro 200 Mpaa, OoT npuMepHO
10 Mpan no npumepno 50 Mpan, ot npumepHo 20 Mpan no npumepro 40 Mpazn, OT NIpuMepHO
25 no mpumepHo 35 Mpan). B HekoTophIX ciyuasx Temreparypa (HarmpuMmep, TemIieparypa
Onomacchl) BO Bpemsi oOaydeHus He npesbiaer npuMepHo 200 °C (Harmpumep, He MpeBbIIIAET
npumepro 180 °C, ne mpesbimaer npumepHo 160 °C, He mpesbimaer npumepno 150 °C, ne
npesbimaer npumepHo 140 °C, He mpesbimaer npumepHo 130 °C, He mpeBbIlIaeT MPUMEPHO
120 °C, ue npesbimaet npumepro 110 °C). Heobsi3aTenbHO, TeMIiepaTypa MaTepuaja BO BpeMsl
oOnyuenust yBenuumBaercss Ha oT npumepHo 10 °C mo mpumepno 250 °C (Hampumep, OT
npumepHo 10 °C no mpumepno 150 °C, ot npumepHo 50 °C no npumepno 150 °C, ot npumepHO
75 °C no npumepro 150 °C).

HeoOs3aTennbHO, BHHTOBBIE TPAHCIIOPTEPHI, MPUMEHsSIEMble B CIOCO0ax M CHUCTEMAX,
OIHCAHHBIX B HACTOALIEM JOKYMEHTE, MOTYT COIEPKaTh IBA MJIM 0OJiee BUHTOB.

CornacHO HEKOTOPHIM BapHAHTaM peasu3alii U300pETeHUs, ONTMCAHHBIM B HACTOSIIEM
IOKYMEHTE, MaTepuasl BKIIOYAET MaTepual OHOMAacChl, TAaKOM Kak LEJUTFOJIO3HBIA /WK
JMTHOLEIUTIONIO3HBIH MaTepuan. Hanpumep, Gnomaccy MOKHO BbIOpaTh M3 TPYIIIBL, COCTOSIIEH
U3 JPEBECUHBI, IPECCOBAHHON APEBECUHBI, OMUJIOK, CEbCKOXO35NCTBEHHBIX OTXOM0B, CTOYHBIX
BOJI, CJIOCA, TPAB, PUCOBOM LIENYXH, KMbIXa, XJIONKA, I)KyTa, KOHOIUIH, JIbHA, OamMOyKa, cru3ais,
abaku, COJIOMBI, CTEPKHEN KyKypYy3HBIX ITOUATKOB, KYKYPY3HOH COJIOMBI, IIPOCO MPYTHEBUIHOTO,
JIOLIEPHBI, CEHA, BOJIOCHOIO MOKPOBA KOKOCA, MOPCKUX BOAOPOCIIEH, BOAOPOCIEH U UX CMECEH.

BapuanTtsl peanuzanuyn n300peTeHnss MOTYT HeoOsI3aTeNbHO BKIFOUATh ONUH WM Oosee
U3 cieayrmux o0oOmeHHbIXx mnpu3HakoB. COIJacHO HEKOTOPbIM BAapHAHTAM peaU3aliu
nu300peTeHrst BHIOpaHHbIE MPU3HAKU MOKHO MPUMEHSTh WJIM UCIOJIb30BaTh B JIOOOM MOPSAKE,
TOT/a KaK COTJIACHO JPYTUM BapUaHTaM peai3aluy H300peTeHus] IPUMEHSIOT WJIA UCTIONb3YIOT
KOHKPETHYIO BBIOPAaHHYIO MOCIENOBATEIbHOCT. OTNENbHbIE MPU3HAKH MOKHO MPUMEHSTh WUJIH
UCTIONIb30BaTh HECKOJIBKO pa3 B OO0 MOCIEA0BATENIbHOCTH U 1aXke HerpepbiBHO. Kpome Toro,
BCIO MOCJIEOBATENIbHOCTh WJIM YacThb IMOCIEA0BATEIbHOCTH MPUMEHSIEMbIX HJIH HCIIONb3YEMBbIX
MPU3HAKOB MOKHO NMPUMEHSTh UM UCIIOJBb30BAaTh OUH Pa3, HEOAHOKPATHO WJIM HETIPEPHIBHO B
modom mopsinke. COrnlacCHO HEKOTOPHIM BO3MOXKHBIM BapHaHTaM pean3alid HU300peTeHus
yKa3aHHblEe TMPU3HAKK MOKHO IMPUMEHATb WM MCHOJb30BaTb C JAPYTUMH WJHM, TA€ 3TO
NPUMEHUMO, C OJMHAKOBBIMM, 3aJlaHHbIMM WJIM BapbUPYIOIIUMH, KOJUYECTBEHHBIMU WU
KAQ4eCTBEHHBIMH IapaMETPaMH, OIpPEIENIEMbIMU CIIELUAINCTOM B JAHHOW OOJACTH TEXHHKHU.
Hanpumep, mapameTpsl TaKUX MPU3HAKOB, KaK pa3Mep, UHIAUBUAYAIbHbBIE pa3Mephl (HAIIpUMED,
JUIMHA, IIUPUHA, BBICOTA), MECTOMOJIOXKEHHUE, CTENIeHb (HapuMep, B KaKOi CTETeHH, Halpumep,

CTETICHH CONPOTHUBISIEMOCTH 00paboOTKe), TNPONOKUTENBHOCTb, HYaCTOTa TMPUMEHEHUSs,



MJIOTHOCTb, KOHLIEHTPALUsl, HHTEHCUBHOCTb U CKOPOCTb, MOXHO U3MEHSITb UM YCTAHOBUTD, €
5TO MPUMEHHUMO, KaK OMNPEAEIICHO CIIELUAINCTOM B TAHHOH 00JIaCTH TEXHUKH.

ITpusHaky, HanpUMep, BKIFOYAIOT: CIOCOO TPAHCMOPTHPOBKU MaTepHaja W/HUIH Criocod
o0paboTku Marepuaia, TIepeMelleHne Marepuala C IOHWKEHHOH CONPOTUBISIEMOCTbIO
o0pa®oTke BHONb BHYTPEHHHUX 4YacTell BUHTOBOTO TPAHCIIOPTEpa; IOCTaBKY MaTepual K
3arpy304HOMY OTBEPCTHIO BHUHTOBOI'O TPAHCIIOPTEPA; BBIIPY3KY MaTepuaja 4epe3 BhIIIyCKHOE
OTBEPCTHE BUHTOBOTO TpaHCHOpTepa;, 0OpabOTKy MaTepuana ¢ TOMOIIBI0 YCKOPEHHBIX
SJIEKTPOHOB ISl YMEHBIIEHHsI €€ COMPOTUBIIIEMOCTH 00paboTke, oOpaboTKy Mmarepuana ¢
MOMOLIBIO YCKOPEHHBIX 3JIEKTPOHOB € 3Heprueil ot npumepHo 0,3 MsB no npumepno 5 M»3B;
00paboTKy MaTepuaia ¢ MOMOIIBI0 YCKOPEHHBIX 3JIEKTPOHOB C 3Hepruei ot mpumepHo 0,5 MsB
no npumepHo 3,5 MbdB; o0paboTky Marepuana ¢ TOMOIIBIO YCKOPEHHBIX 3JIEKTPOHOB C
sHepruedl ot mpumepHo 0,8 MsB no mpumepno 2 M»>B; obnyueHne Mmartepuana 1030 OT
npumepHo 0,5 Mpan no nmpumepno 20 Mpan u 3areM nepeMmelneHne Marepuana; oOJydeHHe
Matepuana A030M OT mpumepHo 1 Mpan ao mpumepHo 15 Mpaa u 3ateM nepemenieHue
Marepuaia;, oOJydeHHe MaTephaia A030H OT mpumMepHo 5 Mpax no mpumepHo 15 Mpan u
nepeMelleHre MaTepuana, nepeMelleHre MaTeprana ¢ MOMOLIBI0 BUHTOBOIO TPAHCIIOPTEpa, IIPH
5TOM BHYTPEHHHE 4aCTH BUHTOBOI'O TPAHCIOPTEPA, BAOJIb KOTOPBIX MPOUCXOAUT MEPEMELIEHUE
MaTepuaa, OXJIAXAAIT, NEPEMEILICHHE MAaTepUala ¢ IIOMOLIBI0 BUHTOBOIO TPAHCIIOPTEpa, MpU
5TOM BajJl BUHTA BUHTOBOI'O TPAHCIIOPTEpa OXJIAXKAAIOT, MEPEMEIIEHUE MaTepuaa ¢ MOMOLIBbIO
BUHTOBOI'O TPAHCIOpPTEpa, IpPU 3TOM BUTKUM BHUHTA BHUHTOBOIO TPAHCIOPTEPA OXJIAXKIAIOT,
NepeMeIleHre MaTepralia ¢ MOMOILIbI0 BUHTOBOIO TPAHCIIOPTEPA, IIPU 5TOM KOPITyC BUHTOBOI'O
TPaHCIOpPTEpa OXJAXKAAIOT, MEPEMELIeHHe MaTepuana C MOMOIIbI) BUHTOBOTO TPAaHCIIOPTEPA,
IIPU 5TOM BHYTPEHHHME YaCTH BUHTA OXJAXJAIOT C MNPUMEHEHHEM OXJAXKOAEMOM >KUIKOCTH,
nepeMelleHre MaTepuana ¢ IOMOLIBI0 BUHTOBOIO TPAHCIIOPTEPA, MPU 3TOM BHYTPEHHHUE YaCTH
BUHTOBOI'O TPAHCHOpPTEpa OXJIAXKIAT C NPUMEHEHHEM BOABI, MEPEMELIEHHE MaTepuana C
MOMOLIBIO BUHTOBOI'O TPAHCHOPTEPA, MPU 3TOM BHYTPEHHHME YACTH BUHTOBOIO TPAaHCIOPTEPA
OXJIAXAAIOT C NPUMEHEHHWEM CMECH INIMKOJNsS U BOIBI, OXJAXACHHUE OXJIAKIECHHOW BOABI,
NPUMEHSEMON JUIsl OXJaXACHWs MaTepuasa, IepeMelmaeMoro ¢ IOMOLIBK) BHUHTOBOIO
TPAHCIIOPTEPA, C MPUMEHEHHEM OaIleHHOTO OXJIAMUTENs] W/MIH Te0TEPMAbHOTO OXJIAKIACHUS,
TPAHCIIOPTEP, COAEPKALUN BIIyCKHOE OTBEPCTHE I MaTepraja U pa3rpy304HOe OTBEPCTHE IS
MaTepuasna, NpU 3TOM Mepenay TeMNEepaTyp MeXAy MaTepualoM Ha BXOAE U INPU BBITPY3Ke
coctaBnsier MeHee npumepHo 110°C; TpaHcmoprep, conmepskaliuii BIYCKHOE OTBEPCTHE IS
MaTepuaia U pasrpy304HOE OTBEPCTHE [JIs1 MaTepuana, Py 3TOM Nepenaj TeMIepaTyp MExXAy
MaTepHajJoM Ha BXOJ€ U TPHU BBITPY3KE COCTaBisieT MeHee npumepHo 75°C; TpaHcmopTtep,

coJiep Kalliil BIIyCKHOE OTBEPCTHE ISl MaTepHualla U pa3rpy304HOe OTBEpCTHE AJIsl MaTepuana,



IpU 3TOM Mepernaj TeMIepaTyp MEeXKAYy MaTepuajoM Ha BXOAE M IMPU BBIIPY3KE COCTABISET
meHee npumepHo 50°C; TpaHcmopTep, COAEp KalUil BIYyCKHOE OTBEPCTHE Al MaTepuana U
pasrpy3odHOe OTBEPCTHE IJI Marepuaia, MpU 3TOM Nepenaj TeMIepaTyp MEKAy MaTephaioM
Ha BXOJ€ U NPH BBITPY3Ke COCTABIsieT MeHee mpumepHo 25°C; u3MenbuyeHue marepuana Mpu
nepeMeIeHn MaTepuana, pe3ka MaTepHuaja IpHU IepeMelIeHUH MaTepHaja; MPHIIOKEHHEe
CIBUTOBBIX YCWIMH K MaTepHaly IpH IepeMelleHNH MaTepHuaja; BOAY OOBEIUHSIOT C
MaTepuaiioM IMepen MepeMelIeHHEM Marepuaa, BOAYy OOBEIMHSIOT C MaTepuaioM IMOCe
nepeMelleHrss Marepuana, BOAy OOBEAMHSIOT C MaTepUajioM BO BpEMs TepeMeleHHs
Marepuala; KUCJIOTy OOBENMHSIOT C MaTepHUaioM Mepel MepeMelleHreM MaTepuaia, KUCIOTY
OOBEMHSIOT C MaTepuajoM IOCie TMepeMeleHrs MaTepuaia;, KHUCIOTY OOBEAMHSIOT C
MaTepuaioM BO BpeMsi MIepEMELIeHHs] MaTepualia;, OCHOBaHHE OObEANHSIIOT C MaTEPUAIIOM TepeN
nepeMeleHreM MaTepuania, OCHOBaHHE OOBEJUHSIOT C MAaTepUaOM IMOCJe MePEeMEIeHHUs
MaTtepuala; OCHOBaHHE OOBEIUHSIOT C MATEPHATIOM BO BpeMsl EPEMELICHUST MaTepraa; MeTasll
OOBEMHSIOT C MaTepualioM Iepei IMepeMelleHHeM MaTepuaja;, MeTaul OOBeIUHSIOT ¢
MaTepualioM IMOcje MepeMeLIeHUs] MaTepraia;, MeTal OObeqUHAIOT C MaTepUajioM BO BpeMs
nepeMelleHrsT MaTepuaia, CMOJy OOBEIUHSIOT ¢ MaTepualoM Iepel MepeMelleHueM
Marepuana; CMoly OOBEOHHSIOT C MaTepHalioM IMOCje MepeMEelIeHUs] MaTepHana, CMOJY
OOBEMHSIOT C MaTepuaioM BO BpeMsl NepeMelleHUs MaTepHaja; HEOPraHWYeCKHi MaTepual
OOBEMHSIOT C MaTepHajoM Nepen MepeMelIeHHeM MaTepualia, HeOpraHHMYeCKUH MaTepua
OOBEMHSIOT C MaTepHaloOM IIOCie TMepeMelleHHs] MaTepuaia, HEOPraHMYeCKUH Marepual
O0BEAMHSIOT C MaTePHAJIOM BO BPeMsl NIEPEMELICHNS] MaTepPUaa, CepPHYI0 KUCIOTY OOBEIUHSIOT
C MaTepHaJioM IMepe]] MepeMeIleHHeM MaTepralia;, CEPHYI0 KUCIOTY OOBEIMHSIOT ¢ MATEPHAIOM
1oCJie MEPEMEIeHUs] MaTepuaia;, CEPHYI KHCIOTY OOBEIUHSIOT C MaTepHalioM BO BpeMsi
nepeMeIeHrss MaTepuania, COJITHYI0 KHCJIOTY OOBEAMHSIOT C MaTepUajioM mepen
nepeMeleHeM MaTepraa; COMHYI0 KHCIOTY OOBEIUHSIIOT C MATEPUANIOM TOCIIE TIepeMeIeHHs
MaTtepuaa; COJNSHYIO KHCIOTy OOBEIUHSIIOT ¢ MAaTePHaIOoM BO BpeMsi MepeMeEIleHHs] MaTepHala;
dochopHyr0 KHCIOTY OOBEOUHSIOT € MaTepHalioM Tepel MepeMelleHueM MaTepuaa;
dochopHyO KHCIOTY OOBEIUHSIOT ¢ MAaTEPUAJIOM TMOCIIe IepeMelieHust Marepuana; GocopHyro
KUCJIOTY OOBEOUHSIIOT C MaTepuaioM BO BpeMsl [epeMelleHHs Marepuaia, MaTepua
HANPABJSIIOT B MEPBYIO KaMepy i 0OpaboTKH, 000PYIOBAHHYIO MEPBBIM 3JIEKTPOHHOIYUEBbIM
yCTPOUMCTBOM, OOJIydeHHe MaTepuajia B MEPBOM kKamepe IJisi oOpaOOTKH ¢ TMOMOIIBI My4Ka
SJIEKTPOHOB C TPUMEHEHHEM TIePBOrO 3JISKTPOHHOJYYEBOIO YCTPOMCTBA;, MepeMeLIeHUe
Marepuaja C MOMOLIbIO BHHTOBOIO TpPAHCIOPTEpa W3 MEpPBOWM Kamepbl At 00paboOTKw,
nepeMelieHne Marepraja BO BTOPYIO KaMmepy Uit oOpaboTku, OOOpyIOBaHHYH) BTOPBIM

3JIEKTPOHHOJIYYEBbIM YCTPOMCTBOM U OOJyueHHE MaTepuaja C IOMOIIBK) BTOPOrO IydYKa



3JIEKTPOHOB; OXJIAKJICHHE MaTepuala C TNPUMEHEHHEM BHHTOBOTO TPAHCIOpTEpa Ha OT
npumepHo 1°C no 110°C; oxnaxkneHue mMaTepuaia ¢ MpUMEHEHHEM BUHTOBOT'O TPAHCIIOpTEpa Ha
ot npumepHo 10°C no mpumepno 75 °C; oxnaxaeHue maTepuana ¢ IPUMEHEHHEM BUHTOBOI'O
TpaHcnoprepa Ha oT npumepHo 10°C mo mpumepno 50°C; mocTaBKy B Marepual CyMMapHOMH
no3pl o0ny4eHus, cocramisromeidl or mpumepHo 1 no 200 Mpan, noctaBKy B Marepual
CYyMMapHOW A03bl 00JyueHus:, cocTasysiomeii or npumepno 10 Mpan no npumepno 50 Mpan;
JOCTaBKY B MaTepHall CYMMAapHOU J03bl OOJyueHUs, COCTaBJISIIOIIel oT nmpuMepHO 20 Mpan 1o
npumepHo 40 Mpan, obnydeHre marepuana, Mpu KOTOPOM TeMIlepaTypa mMarepuayia BO BpeMs
oOnyuenust He peBbimaet npumepHo 200°C; obnyyeHne MaTepuaia, Mpu KOTOPOM TeMIleparypa
Marepuaja BO BpeMsi 00ay4eHus: He npesbimaer npumMeprno 180°C; obnydyenune marepuana, mpu
KOTOpPOM TeMIlepaTypa Marepuaja BO BpeMsi OoOJydeHus He mpeBblmaer npumepHo 160°C;
oOiyueHne Mmarepuaja, TNPU KOTOPOM TeMIlepaTypa Marepuaja BO BpeMsi OONydeHHs He
npesbimaer npuMmepHo 150°C; obnydeHne MaTepuaa, Mpu KOTOPOM TEMIIEpaTypa MaTepuasa BO
BpeMsi oOnydeHuss He mpesblmaer npumepHo 140°C; obnydenune martepuana, IpU KOTOPOM
TeMIepaTypa MaTepuasia BO BpeMsl 0oOJydeHHus He mnpesbimaer npumepHo 130°C; obmyuenue
Marepuajia, MpH KOTOPOM TeMIleparypa Marepuana BO BpeMs OONy4YeHHs HE IPEBBIIAET
npumepHo 120°C; obnydeHue marepuana, mpu KOTOPOM TeMIepaTypa Marepuaia BO BpeMs
oOnyuenust He npeBbimaet npuMepHo 110°C; obnyyenne marepuana, mpu KOTOPOM TEMITEPATypa
Marepuanga BO BpeMs oOmydeHus Bo3pactaerT Ha or mnpumepHo 10°C mo mpumepno 250°C,
o0ny4eHne mMaTepuaia, pu KOTOPOM TeMIlepaTypa MaTepuana BO BpeMst 0OJyueHHs BO3pacTaeT
Ha ot npumepHo 10 °C no npumepno 150°C; obnydyeHue maTepuana, mpu KOTOPOM TeMIiepaTypa
marepuaga BO Bpems oOmydeHusi Bo3pactaer Ha oT mpumepHo 50°C mo mpumepno 150°C,
o0yyueHue MaTepuaa, Mpu KOTOPOM TeMIIepaTypa MaTepuaia BO BpeMsi OOJy4eHHUsT BO3pacTaeT
Ha ot mpumepHo 75°C mo mpumepno 150°C; obpaboTky marepuana Ouomacchl, oOpabOTKy
JIUTHOLIEJUTIOJIO3HOTO  Matepuana;, o0paboOTKy  ApeBeCHHBbI, OO0pabOTKy MNPEeCCOBAHHOM
IpeBEeCUHBI, 00pabOTKy OMMIOK, 00pabOTKY CebCKOXO3SIMCTBEHHBIX OTXOMAOB;, 00paboTKy
CTOYHBIX BOJ, 00paboTKy cmyoca;, oOpaboTky Tpas; 0OpabOTKy PUCOBOU IIenyXxu, oOpabOTKy
KMbIXa, 00paboTKy xyomnka, o0padoTKy IKyTa, 0OpabOTKy KOHOIUIH, 00paboTKy JbHA;
o0paboTky OamOyka, oOpaboTky cusais, obpaboTky abaku;, 0OpabOTKy COJNOMBI, 0OpPabOTKY
CTep)KHEH KYKYpPY3HBIX II0YaTKOB, OOpaOOTKYy KyKypy3HOH COJIOMBI, 00paOOTKy Mpoco
NPYTHEBUAHOTO, 00paboOTKy JrOLEpHBI, 00paboTKy ceHa, oOpabOTKy BOJIOCSHOTO MOKPOBA
KOKOca;, 00paboTKy MOPCKUX BOAOpOCIeid; o0paboTKy BOAOPOCHEH; mepeMeleHne MaTepuaa ¢

MIPUMEHEHNEM JIBYX WU 00Jiee BUHTOBBIX TPAHCIIOPTEPOB.



Bce HY6J'[I/IK3LII/II/I, 3adBKM Ha MATCHT, NATCHTBI U APYru€ CCbUIKH, YIOMSAHYTBIC B
HACTOAILIEM NJOKYMCHTE WJIU MPHUJIAracMbI€ K HEMY, B IMOJIHOM o0beMe BKITFOYEHBI MoCpeaACTBOM

CCBUIKH JIJIsl BKJIFOUEHHS BCErO MaTepuaa, KOTOPbId OHU COAEpIKar.

ONUCAHUE YEPTEXEM

®dur. 1A npencraBnseT coOOW cxeMaTH4eckoe H300pakeHHe, Ha KOTOPOM IOKa3aH
NPUMEP CUCTEMBbI OXJIAKACHUS COTJIACHO OTHOMY M3 BapUAHTOB peau3anuu uodperenus. Our.
1B nmpencrasnsier codoii monpodHoe n300paskeHNe YaCTH CUCTEMbI OXJIAKICHHSL.

dur. 2A mnpencraBnsier coOOH YBEIMYEHHOE IMOMEPEYHOE CEYCHHE YaCTH CHUCTEMBI
OXJIAKIEHUs], ToKa3aHHo! Ha ¢ur. 1. @ur. 2B npencrasnisier codol yBeTUYSHHOE TOMEPEUHOE

CCUCHUEC NPYyTrOoro BO3MOXKXHOI0O BapruaHTa peaindallu 4aCTU CUCTEMbI OXJIAXKACHUA.

HOAPOBHOE OITNCAHUE

[Tpu nmpuMeHeHHH COCOOOB, OMUCAHHBIX B HACTOSILEM JOKYMEHTE, MHOTHE MaTepHabl,
Takne Kak Ouomacca (Hampumep, pacTuTeibHas Ouomacca, OMoMacca KMBOTHBIX, Oymara u
Ouomacca OBITOBBIX OTXOAOB) MOKHO 00pa0oTaTh C MOJYyYEHUEM MOJIE3HBIX MPOMEKYTOUHBIX
COEAMHEHUH 1 MPOIYKTOB, TAKUX KaK caxapa, caXxapHble CIIUPThI, OPraHMUECKHe KHUCIIOTBI, COJU
OPraHUYeCKUX KHUCIIOT, aHTHIPUABIL, CIIOXKHbIE OPraHUYECKHEe KHUCJIOThI M TOIUIMBA, HANpPUMED,
TOIUIMBA JUIsl JIBUTATENIeH BHYTPEHHETrO CrOPAaHUS WJIHM ChIPbEBbIE MATEpPUaJbl U TOILIMBHBIX
3JIEMEHTOB. B HacTOSIyI0 3asBKy BKJIIOYEHbl MHOTHE CIOCOOBI, KOTOPBIE BKIIOYAIOT
ocaxapuBaHUe OMOMACCHI AJIsl MOJIyYEHHsI CaxapoB, M B HEKOTOPBIX Ciydasx (hepMeHTaIHio
00pa3oBaBIIMXCS CaxapoB C TOJNyYEeHHEM JPYTrUX MPOAYKTOB W/WIIKH MPOMEKYTOYHBIX
coenuHeHuii. CrnocoObl W Marepuajbl, OMHCAHHBIE B HACTOSIIEM JOKYMEHTE, BKIIIOYAIOT
peryJarpoBaHue TEMIIEPATypbl BO BpeMs W/WIIK mociie cTtanuii oOpabOTKH sl yMEHbLICHUS HITH
YCTpPaHEHUS pa3pyLIeHUs (HApUMep, pas3JIoKeH s ) 00pabOTaHHOTO MaTepuaa.

B HacTosieM TOKyMEHTE OMHCAHO OXJIAXKIEHHE MaTepHajioB OMOMACChI, KOTOPBIE OBLIH
oOpaboTtanbl, Hampumep, 00pabOTaHBI ISl YMEHBIIEHUS WX COMPOTHUBISIEMOCTH OOpaboTKe.
Hanpumep, matepran MOKHO MOABEPTHYTh OOJIyUEHUIO, KaK OMMMCAHO B HACTOSIIEM JOKYMEHTE,
YTO MOXKET MPHUBECTH K TOBBILIEHHIO TeMIepaTypbl OMOMACCHI, HANpPHMEp, TMOBBILIECHHIO
TemnepaTypbl Guomacchl Ha oT npumepro 10 °C no npumepno 250 °C (Hanpumep, OT NPUMEPHO
10 °C mo 200 °C, ot npumepno 10 °C mo 150 °C, ot nmpumepno 10 °C o 100 °C, ot npumepHo
20 °C no mpumepno 100 °C, ot npumepro 20 no 75 °C, or npumepro 50 °C no npumepHo 200

°C, ot mpumepro 50 °C no 150 °C, ot npumepno 75 °C no nmpumepro 150 °C).
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OxnakneHne MaTepuasos nocie b0l Takoit 00paboTKU WK MPoLIecca, OMUCAHHOTO B
HACTOSIIIEM JOKYMEHTE, MO3BOJIAET YBEJIUYUTb CKOPOCTH OOpabOTKM M YMEHBIIUTH IOTEPH,
HampuMep, MOTepH, CBA3aHHBIE C TEPMUYECKUM pa3jOKEHUEM, U IO3BOJSET ONEePaTUBHO
HOATOTOBUTH 00paboTaHHbINA WM MepepaboTaHHbIIl MaTepua il AOMOJIHUTEIbHOH 00paboTKn
WM TIPOBENIEHHSI TOTIOJIHUTENBbHBIX MporeccoB. Kak nmokasano Ha ¢ur. 1A, OXJIaKAaloLIy0 BOIY
MOKHO HAaIIPaBUTh 11O TPyOaM BO BIyCKHOE oTBepcTHe 10 reorepManpHOrO Ha3eMHOTO KOHTYpa
12, KOTOpBIH 3aTeM yjAajsieT Temo, MOJyYeHHOe OT BOASHOrO OAaIleHHOTO OXJIAJAMTENs.
I'eoTepmanbHBIN HA3eMHBIH KOHTYP 12 BKJIIOYAET U3BMJIMCTBIA OTpPe30K TpyOwl 14 (Hampumep,
MEIHOW WJIHM IUIACTMACCOBOM), BCTPOEHHBIH mocpenctsoM (ynnamenta 30. B HekoToOpbIx
ciny4asix, TpyOy 14 ycTaHaBIUBAIOT MPH 3aJMBKE (PyHAAMEHTa, IPU 5TOM yKa3aHHBIN (yHIaMEHT
UCTIOJIb3YEOT HAa TOM YyYacTKE 3aBOAA, KOTOPBbIA TpeOyeT TOICTOW MOAYLIKH (PYHAAMEHTA,
HampUMep, Ha Y4YacTKe, COAepKalieM OOOpyAoBaHWE IJIsi OOJy4EHHs, ONMHUCAHHOE HIKE.
CornacHO HEKOTOPBHIM aJBTEPHATUBHBIM BapUAHTAM PeaH3alMyd N300pPETEHUs] re0TePMaIbHBIHI
HA3€MHBII KOHTYp PAaCIOIOXKEH Ha IPYrOM Y4acTKe, HaprUMep, B CTOPOHE OT JFOOBIX CTPOCHUIA,
obopynoBanusi W/ GyHAAMEHTOB Tak, 4TOOBI K HEMY MOXHO OBUIO JIETKO MOJYYHTh JOCTYII
(marpumep, BeIKOmaB). Hampumep, reorepMasibHbI Ha3€MHBIH KOHTYP MOXKET HAaXOOUTHCS Ha
y4acTKe, KOTOpBI He OyZeT HCHOJb30BaTbCSA AJISI JAPYrOro CTPOUTENBCTBA, HAIMPHUMED, TOA
BonoxpaHmwnuuieM. CornacHO HEKOTOPbIM  albTePHATHBHBIM  BapHaHTaM  peau3aluu
M300peTeHnss MOXKHO MCIIONIB30BATh OTKPBITBIH TI'€OTEPMaNbHBIM KOHTYP WJIHM 3aKpPbITHIH
reoTepMasbHbll KOHTYP. BO3MOXHBIE BapHaHTbl OTKPBITBIX M 3aKPbITBIX TI€OTEPMAaJbHbIX
KOHTYpOB omnucaHbl B AokymeHTe «Recommendations for Geothermal Heating and Cooling
Systems», Coset o BoaHbIM pecypcam Oraiio, I'ocynapcTBeHHbIN KOOPAMHALMOHHBIA KOMUTET
IO TPYHTOBbIM BomaMm, ¢espaib 2012 roma, KOTOpbIH AOCTYNEH B HMHTEpHETE Ha BeO-caiiTe
http://wwwapp.epa.ohio.gov/ddagw/SCCGW/Documents/GHCS pdf, 3 wmapra 2013 rona,
MIOJIHOE ONHCAHKME KOTOPOrO BKJIFOUEHO B HACTOSIIIMH JOKYMEHT IMOCPEACTBOM cChulkH. Ha ¢ur.
1A nokazan ¢yrnameHT 30, MOANEPKUBAIOIIUN KaMepy JJisi 0OJydeHus: OMOMACChI, TIPU 3TOM
3eMJIsl He TMOKa3aHa, 4YToObl HE 3aropakuBarh H300pakeHHe (yHIaMEHTa W TOA3EMHOIO
TpybonpoBona. CoriacHO HEKOTOPHIM BAapHAHTAM peaTH3aldi HN300PETeHUs] TeOTepMasIbHBIN
KOHTYpP MOXeT OBITh TMOJHOCTBIO BCTPOEH B (pyHmaMeHT. Boma BBIXOOUT M3 reOTEPMaIbHOTO
Ha3eMHOro KoHTypa 12 Ha Beixozme 20 mpu Temmnepatype npumepro 55°F (nmpumepno 13 °C), u
MOCTYyTaeT B KOPIyC TpaHcmopTepa 16, Hampumep, Kamepy OXJaKAEHUs AJs 30Ibl, CTPYKTypa
KOTOpO#1 Oyzmer ommcaHa HIXKe CO cCbUIKOM Ha ¢ur. 2A u B, uepe3 BmyckHoe oTrBepcTHe 17.
JlBuratenb Ul IPUBENEHHS B ABIDKEHHE Bajla KOpmyca 16 MOMKHO 3aKJIIOYUTH B 000JIOUKY 60.
Temneparypa BOABL, MNOCTYHAKILIEH B KaMepy OXJAXKICHUS U 30Jibl kopmyca 16, sBisercs

JIOCTaTOYHO HM3KOW, TaK YTO BOJA CMOXKET OXJIaANTh OmMomaccy, Kotopas Obljla Harpera 10
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Temmnepatypsl oT npumepro 75 no 150 °F (or npumepno 24 °C no mpumepHo 66 °C),
MOCTYMAMILYI0 B KaMepy OXJIaXKIEHUs AJI 30Jbl Yepe3 BIyCKHOe oTBepcTue 18. OxnaxneHHas
Ouomacca mnpu Temmeparype mpumepro 73°F (mpumepro 23 °C), BBIXOOMUT M3 KaMepbl
OXJIQXKIEHUs JUUIsI 30J1b1 Kopmyca 16 depes BbIMyCKHOE OTBepcTHe it Omomaccsl 19, Torma kak
OXJIAKIAIOIasi BOJA, TeMIlepaTypa KOTOPOW CHOBA NMOBBICWJIACH, BBIXOAUT Y€pe3 BBIMTYCKHYIO
TpyOy Bomel 22. Ilepemax Temmeparyp MeXAy BIIYCKHBIM OTBEPCTHEM U BBIIYCKHBIM
OTBEPCTHEM KaMepbl OXJaKIEHUs MOXKET COCTaBjsiTh MeHee mnpumepHo 110 rpamycoB C
(Hampumep, MeHee mnpumepHo 75 rpanycoB C, menee mpumepHo S50 rpagycoB C, MeHee
npumepHo 25 rpaaycos C). MaTepuan MOXKHO OXJaAMTh, Hanpumep, Ha oT npumepro 1 °C mo
npumepro 110 °C (manpumep, ot npumepno 10 °C no npumepno 75 °C, or npumepno 10 °C o
npumepro 50 °C).

@ur. 1B npexncraisier coboit moapoOHbIA BU Criepey MEMOYHOTO (PHIIBTPa, KOTOPBIH
coolmmaercst Mo TeKy4eil cpene ¢ 3aMKHYTBIM ITHEBMATHUECKHUM TPAHCIIOPTEPOM H KaMepoil
OXJIAKIEHHUsI JJIs 30J1bI Kopryca 16. bruoMaccy nepemMernaroT B razoo0pa3Hoil cpene (Hampumep,
BO3/lyX€ MOCPEICTBOM ITHEBMATHYECKOTO KOHBEHEPHOro TPAHCIOPTAa) B MELIOYHOH (UIBTP
Yyepe3 MHeBMAaTUYECKYI0 TpyOy 46. MemoyHol GIbTp yIaBIUBaeT MEJIKHE YaCTHIBI OMOMAaCCHI
U TI03BOJIIET OOJiee KPYIHBIM YacTUI[AM OMOMACChl OCAXKIAThCs depe3 BIyCKHOe oTBepcTHe 18
KaMepbl OXJIAKIEHUs IJIs1 30Jbl Kopmyca 16, kak yka3aHO cTpesnkou. IIoBOpOTHBIN KjamaH,
YCTAHOBJICHHbIM y 50 M NpPUBOAMMBIN B AEHCTBUME C NOMOIUBK ABHUraress 52, MO3BOJISAET
peryimpoBaTh NMOTOK OMOMAacchl U ra3oB. a3 Bo3BpaiiaeTcs, YToObI 3aBEPLUIMTH KPYrooOOpOT B
3aMKHYTOM ITHEBMAaTH4YeCKOM TpaHcroprepe mo Tpyde 48. I'a3 Takke OTBOIAT B NMPOTOYHYIO
kamepy 40. HeobsizaTenbHo, mpoTouHass kamepa 40 MOXKET BKJIOYATh CHCTEMbI OYHCTKH ra3a
(TakMe Kak TEXHOJIOTMH KOHTpOJIS 3arpsi3HEHHsI BO3/AYXa), HATPUMeEp, YrOJbHbINH (QUIbTp, AJIs
yIaJeHUs1 030HA, JIETYYHX OPraHUYECKUX COCAMHEHUH YIriiepoia W/ BPEAHBIX 3arpsi3HATENCH
armoceprl. Bentumsarop 42 (Hampumep, OCEBOW BEHTWISITOpP) 3aCachlBAeT BO3AYX uepes
IIPOTOYHYIO KaMepy B HaIlpaBJICHUHU, MIOKa3aHHOM CTpeJKaMH, HapUCOBaHHbIMH B kamepe 40, u
BeIOpaceiBaeT B atMmocdepy depe3 BoimyckHOe oTBepcTHe 44. HeoOs3aTenbHO, BBIXOASIIHUI
BO3yX TPOXOIHT uepe3 kamepy 40 co ckopocTsio mpumepro 300 dyT’/mun (mpumepro 91,4
m/MuH) (Hanpumep ot npuMepHo 20 (mpumepro 6,1 M/MuH) 1o 1000 dyT’/Mus (mpumepro 305
M/MuH), OT npuMepHO 50 (mpumepro 15,2 M/mur) 10 500 by’ /Mus (mpuMepHO 152 M/MuH), OT
npumepro 100 (mpumepro 30,5 m/mun) 1o 400 ¢yr’/mun (mpumepso 122 m/mun)). Pacxoxn
BO3JyXa B 3aMKHYTOM ITHEBMaTHYE€CKOM TpPAHCIOPTEpPE COCTAaBisieT OT MPUMEPHO TOH XKe
BEJINYMHBI, YTO M PACXOJ] BO3/AYXa, BBIXOASIIETO M3 BBITYCKHOTO OTBepcTust 44, no Oonee
BBICOKOI'O 3HaU€HHsI, UEM PACXOJl B 3aMKHYTOM TpaHcnoprepe. Pacxon Bo3ayxa, BBIXOIALIETO U3

BBIITYCKHOT'O OTBEPCTHUS, MOXKET ObITh B MpuMepHO OT 1 10 10 pa3 Bblle, 4yeM pacxoj BO3AyXa B
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3aMKHYTOM ITHEBMAaTHYECKOM TpaHcropTepe (Harpumep, B oT 1 10 6 pa3, B or 1 10 3 pas, B ot 1
1o 2 pas).

Kak nokasano Ha ¢ur. 2A, KOTOpbIH NpeacTasisier co0oii O0KOBOE MONEpeYHOe CeUeHHe
OXJIQXKJAIOLIET0 TPAHCIOPTEPa, OXJAXKAAIOLIAs BOJAA NPOXOAUT 4Yepe3 Kopmyc 23, KOTOPBIH
BKJIIOYAET BHYTPEHHIOK OOOJNOUKY 25 M BHEINHIOK O000JNOuYKy 27, KOTOpble OrpaHMYHBAIOT
IPOCTPAHCTBO MEXAYy COOOH Al MOTOKA JKUAKOCTH. l'opsuyro Omomaccy (Hampumep, INpu
temneparype T1) nepememaroT uepe3 kopnyc 16 (Hanmpumep, KaMepy OXJIaKACHUS ISl 30JIbI) C
MOMOLIBIO BUHTOBOI'O TPAHCHOPTEPA, KOTOPBIA COAEPKUT Bpawaromuiics BUHT 24. Ban 26 u
BUTOK 28 BUHTA 24 ABJISIFOTCS MOJIBIMU U TAKXKE OXJIAKIAKOTCS 34 CUET PELUPKYJSALUUA BOABI U3
reoTepMalIbHOTO HazeMHOro koHtypa 12. IlpuBomHO# aBuratens (He NMOKA3aHO) MEXAaHUYECKH
CBsI3aH C BaJIOM, OOECIEeYMBAIOIUM KPYTSIIUHA MOMEHT, HEOOXOIUMBIN Ui BpPAIlEHUs Baja U
BUHTA.

B 16 gactumpl OMOMacchl MOABEPTarOTCS HENPEPBIBHOMY IBHIKEHHUIO IOJ JEHCTBHEM
cnupajieil BUHTa 25 U MOCTOSHHO MEHSIOT MECTOIOJIOKEHHE. DTO 3aCTaBisieT 4acTULbl IpU
NepPEeMEIeHUH 4Yepe3 TPAHCHOPTEep MNPUXOAUTb B YACTbIH W MNOBTOPSIOLIUINCS KOHTAKT C
BHYTPEHHUMH [IOBEPXHOCTSAMH TPAHCIOPTEPA, KOTOPBIE OXJAXKIAIOTCs, IOCKOJIBKY OHH
HAaxOJAATCS B TEIUIOBOM KOHTAKTE C OXJIAKIAIOLIENH BOAOW, HATPUMED, HAPYKHOM MOBEPXHOCTHIO
BUHTa 24 u BHyTpeHHeH oOomoukoii 25. Bpamaromiee, nepemernaroiiee, CKIaabIBaroliee H
IUCTIEPTUPYIOLIee AEHCTBUE YBEIUYUBAET TEINIOOOMEH MEX1y OMOMaccoil M OXJIaKOArOoIUMU
KHUJKOCTAMU B BUHTE U Kopryce. COOTBETCTBEHHO, TeMIlepaTypa OHMOMAacChl, BBIXOASLIEH M3
kamepsl oxnaxneHus BuHTa (T2) Hke, yeM Temmeparypa OuOMAcChl, MOCTYHAIOIIEH B
BUHTOBYIO Kamepy oxnaxaeHus (Hanpumep, T1>T2).

CorjacHO HEKOTOPBIM BapHAHTAM peaNU3alUN M300pETeHUs KaMepa OXJIAXKIEHHs IS
307161 coepkUT Oojiee omHoro BuHTAa. Hampumep, ¢ur. 2B mpexncrasisier coOoii BUI CBEpXy
MONEPEYHOr0 CEUEHUsI OXJIAKAAKOLIEro BUHTOBOIO TPAHCIIOPTEPA € ABYMsI BUHTaMu. BUHTOBBIE
TPAHCIIOPTEPbl MOTYT BXOAWUTb B 3alleINIEHHE, KaK IOKAa3aHO. [[ByXBHHTOBOH TpaHCHOPTEP
COIEPIKUT TIOXOXKHE KOMIIOHEHTBI, YTO M OJHOBHHTOBOW TPAHCIOPTEP, HO UMeET OOJbIIHiA
BHYTpeHHHUI 0O0BeM, comepskamiuii nBa BUHTA. | opsidas Ouomacca mocTymaer (Hampumep,
NaslaeT) B KaMepy OXJIAXKIEHHs Yepe3 BIyCKHOe oTBepcTHe 218 B BepXHEl 4acTu TpaHCHopTepa
U TIepeMelaeTcss 4yepe3 KaMepy OXJKACHHUS, HalmpuMep Kak IOKa3aHO CTpeNkaMu, Ojaromaps
3aBUHYMBAOIIEMY/BpalIaroIeMy/IepeMeIlalomeMy AeHCTBII0O BHHTOB 224, OxJyaxIeHHas
Ouomacca BBIXOAWT (HAmpUMep, OCAKIAETCS) M3 BUHTOBOTO TPAHCIOPTEPA 4Yepe3 BBIMYCKHOE
orBepctue 220, pacrojioKEHHOE Ha HIDKHEH CTOpoHe TpaHcmoptepa. Oxjaxaaronias Bona
NPOXOOUT uepe3 Kopryc 223, KOTOPBIH COAEPKUT BHYTPEHHIOW 000J0YKY 225 M BHEUIHIOK

00osiouky 227, KOTOpbIe OTPaHUYMBAIOT MPOCTPAHCTBO MEXKAY COOOH NJIsi TOTOKA SKUIKOCTH.
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Bane1 226 u BuTku 228 BUHTOB 224 SBJAIOTCA MOJBIMU U OXJIAKIAKOTCA 32 CHET PELIUPKYIISILUN
BOJZIbI U3 I€OTEPMAJIBHOIO Ha3zeMHOro kKoHtypa 12. CorjmacHO ApyruM BapuaHTaM pealu3alyu
n300peTeHNs B OXJIAKAAIOLIEM TPAHCIIOPTEPE MOXKHO HUCIONB30BATh TPH, YETHIPE, MATh, MECTh
wim jpaxe Oonee BHHTOB. Tak, B OJHOBMHTOBOM BapHaHTE peAIM3alUU H300peTeHHs
TeMmrepaTypa OHOMAacchl, BXOZsLIeH B BHUHTOBYK kamepy oxnaxaeHus (T1), Oombiue
TemrepaTypbl Onomaccsl (T2), BEIXOASIIIEH H3 BUHTOBOH KaMepbl OXJIAsKICHHSL.

Tpancnoprepbl (HampuMep, BUTKM BHUHTA, BaJl, BHYTPEHHIOK OOOJIOUKY BHHTOBOH
KaMepbl OXJIAKICHHsI) MOYKHO BBIMOJIHUTh M3 KOPPO3MOHHOCTOMKHX MAaTE€PHAJIOB WJIH MOKPHITH
KOPPO3MOHHOCTOMKMMU MaTepuaiamu. Hampumep, B TpaHcmopTepax MOXHO HCIONb30BaTh
KOHCTPYKIMOHHBIE MaTepHajbl, KOTOPbIE BKJIIOYAIOT HEP)KABEIOIIYID CTajb (Hampumep,
Hepxkaseromyro cranb 304, 316, cmmaBel HASTELLOY® (XACTEJIJIOY) u cruaBel
INCONEL® (MHKOHEJIb)). Hampumep, xoppo3uonnoctorikue cruiasbl HASTELLOY® ot
xommianuu Hynes (Koxomo, Mununana, CIIIA), takue kak criaB HASTELLOY® B-3®, crinas
HASTELLOY® HYBRID-BC1® (I'MBPU-BC1), cmmas HASTELLOY® C-4, cnuas
HASTELLOY® C-22®, crumiaB HASTELLOY® C-22HS®, cnimaB HASTELLOY® C-276,
crutaB HASTELLOY® C-2000®, cnmas HASTELLOY® G-30®, cnmas HASTELLOY® G-
35®, cruraB HASTELLOY® N u crmmas HASTELLOY® ULTIMET® (YJIBTHUMET).
Hanpumep, HekOTOpble MOKPBITHS, KOTOpPbIE MOXHO MCIONb30BaTh, U COOTBETCTBYHOIIAS
BEJINYMHA MHUKPOTBEPAOCTU Nepeuncienbl Huke: HUTpua tirad (TiN: 2300 HV (TBepmocTte mo
Buxkkepcy) 0,05), mutpun amomunus u xpoma (AICrN: 3200 HV 0,05), kapOoHuTtpun TuTaHa
(TiCN: 3000 HV 0,05), xapbun sombdppama/yraepon (WC/C: 1500HVO0,05/1000 HV 0,05),
Hurpun xpoma (CrN: 1750 HV 0,05), anmaszomonmoOnsiii yriaepony (DLC: >2000 HV 0,05),
Hutpun TutaHa u amomunus (TiAIN: 3300 HV 0,05 u TiAINy: 3400 HV 0,05), Hutpun TuTana u
xpoma (TiCrN: 2100 HV 0,05). CoriacHO HEKOTOPBIM BapHAaHTaM peaU3aLUu H300pETeHHS,
MPUMEHSIOT NPOLIECC HAHECEHUs MOKPBITUA, M3BECTHBIM Kak TDX, kOTOpbIl npencraBiser
co0o# mpouecc, HaeaIbHO MOIXOASIINHN ISl HEKOTOPBIX NMpUMeHeHHH. TDX-MOoKpbITHE HAHOCST
B BaHHE C PACIUIABJIEHHOM COJIBIO, YTO IMO3BOJSET MOJYYHUTh OY€Hb PAaBHOMEPHBIM U IIagKkuil
cinoli kapobuno. TDX-kapOuasl METATyprUYeCKU CBsI3aHbI C 00OPYAOBAHHUEM, YTO MPHUBOIUT K
YPE3BbIYAIHO BBICOKOW aAr€3MOHHON NPOYHOCTH U CONMPOTUBIICHUIO OTCnanBanuio. [1okaszarenu
tBepaoctu TDX-nokpeituii cocTaBisaroT npumepHo 4200 eaunuy TBepAaocTH no Bukkepcy.
Hanpumep, HEKOTOpBIE AOMOIHUTEIBHBIE OKPHITHS MOTYT ObITh OOecrieueHsl komnanuen Tool
Dynamics Inc (Konymbyc, Unanana), Takue kak TDX Supreme I, TDX Supreme II u TDX
Supreme IIL

IToKpbITHSA MOJKHO HAHECTH TAKUMH CIIocoO0aMu, Kak (PU3n4Yeckoe OCaXkIeHHe U3 ra30BOH

daser  (PVD), tepmuueckoe Hampuienne, HVOF (BBICOKOCKOPOCTHOE Tra3OIUIaMEHHOE
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HanbUleHHe) (BBICOKOCKOPOCTHOH, HHM3KOTEMIIEPATYPHBIH MPOIECC HAHECEHUS IOKPBITHIA),
IUIA3MEHHOE HAalbUICHHE, 3JIEKTPOAYIOBOE HAIBUICHUE U 3JIEKTPOOCaXeHUe. Takue MOKPBITHS
MOTYT O0€CNeuNTh 3alUTy OT pa3jMYHOrO pPOAAa M3HOCA, HANpUMep, H3HOCAa TNpHU YAape,
aOpa3MBHOrO H3HALIMBAHMA, 3PO3UM, YIUIOTHEHHUs, KaBUTALUH, HCTHPAHMS, KOPPO3UU U
OKHCJIEHHUSI.

Tpancnoprepbl, KOTOpbIe MOXHO HCIIOJIB30BATh B CIOCOOAX, OMMCAHHBIX B HACTOSIIEM
JIOKyMeHTe (Hampumep, OXJAKAAIINE TPAHCIOPTEPbI, KaMepbl OXJIAXKIEHHUS Ui 30JIbL,
TEIIOOOMEHHBIE TPAHCIIOPTEPHI) BKIIOYAIOT TPAHCIIOPTEPBI, KOTOPBIE MOXKHO NMPHOOPECTH Ha
peiake. Harmpumep, B komnannun AFM Bruns (I'epmanust), Zhengzhou Yufeng Heavy Machinery
Co., Ltd. (Kurait), Therma-Flite Inc. (CIITA), Qingdao Shongdian Energy Equipment Co., Ltd.
(Kurait), Magalidi Industrie S.R.L (Mrtanus), Quigdao Zhongdian Energy equipment Co. Ltd.
(Kuraii) u Jiangsu Hongbang Environment Engineering Co. Ltd. (Kuraif), Xinxian Shengxiang
Material Trading Co. Ltd u Thomas Conveyor (CIIIA). TpancnopTepsl MOXKHO NMPHOOPECTH U
TaKXe MOIU(PUIIPOBATH (HAIPUMEP, C IIOMOLIBIO MTOKPBITHH U T.11.).

OXnaXmaromy BOAY MOXHO 3aMEHHTh Ha JpPyIrue OXJAXKJAIOINE JKHIKOCTH,
HanpuMep, Maciio W/WJIHM CIUPT, (HampuMep, 3TaHOJ, OYTaHON W/MIH TIHMKOJb). Takke MOXHO
UCTIONIb30BaTh CMECh BOABI M CIHUPTOB, HANpPUMeEp, BOAY C OSTAHOJOM, BOAY C TJIUKOJIEM.
Hanpumep, MOXHO HCHOJNB30BaTh CMECH BOABI U TJMKONSA C CONEP)KAHHEM IJIMKOJS OT
npumepHo 5% 10 80% (nampumep, ot 5 1o 20%, ot npumepro 10 no 50%, ot npumepro 10 no
30%, ot mpumepro 40 1o 60%). MoxHO no0aBIATH Apyrue 10OaBKU, HAIPUMEpP OaKTePHULIUBL,
OaKkTepHUOCTaTHUECKHE areHThl U/HIIH aHTUKOPPO3HUIHBIE CPEICTBA.

CorjacHO HEKOTOpPbIM BapUaHTAM peaTU3aLUU H300peTeHust N00aBKYy OOBETUHSIOT C
00pabOTaHHBIM MaTepHaioM OMOMAcChl TMepel nepeMereHneM o0pabOTaHHOTO MaTepuasa, BO
BpeMsl WM Tocyie nepeMenneHusi. Hampumep, nobaBka MOKET NpeACcTaBisaTh coOoi n00aBKy,
BBIOPAHHYIO M3 TPYIIbI, COCTOSIIEH W3 BOJBI, KHUCJIOTBI, OCHOBAHHS, METajla, CMOJIbI,
HEOPraHMYECKOr0 MaTepHaja U UX CMECH.

CoriacHO HEKOTOPBIM BapHAHTAM peaU3alui H300peTeHHst OMOMAacCy W/WJIHM JPYroi
Marepuaj MOKHO M3MEJbUUTh (HampuMep, NMyTeM Pe3KH, PAcKaJbIBAHUS W/WIN pPa3IUupaHUs
MaTepHajoB) B KaMepe OXJKICHH IS 30JIbl/C IPUMEHEHNEM yKa3aHHOH kamepsl. Hampuwmep,
BUTOK BUHTA MOXKET OBITh 3yOUaThIM HITH 3230p MEXIY BUTKOM BHHTA U BHYTPEHHEH 000I0uKOH
25 BHWHTOBOrO TpPAHCIOPTEPAa AOCTATOYHO OONBIIONW, YTOOBI M3MENBUYUTh MaTepHall,
HAXOIAIIMACS MeXAy HUMH. B KOHOUrypamusx, mpu KOTOPBIX HCHOJB3YIOT Oojee OJHOro
BUHTA, BUHTBHI MOXXHO PACIIOJIOKUTh TaKUM 00pa3oM, YTOOBI YBENUYUTh W/HIN YMEHBIIUTH
NPUIOKEHUE CIBUTOBBIX YCHIINH U pacKajbIBAHHUE, HAIPUMED, IyTeM 3aLleIUIEHUs] BUHTOB H/HJIH

COMKEHUsI MOBEPXHOCTEH BUTKOB BHUHTA APYr K APYrYy WIM UX YyIaJ€HUs JOpyr OT Apyra.
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ANbTepHATUBHO, BHUHTOBOH TPAHCIOPTEP MOXKET OSKCTPYAHPOBATH MaTepuan 4Yepe3 CeTKy
(HanpuMep, MPOBOJIOYHYIO CETKY) WU TUTUTY C OTBEPCTUSMHL.

Kamepy oxmaxkneHust UIsl 30J1bI MOKHO TAK»Ke MCIOIb30BaTh ISl HArpeBaHHs OMOMAcChI
win  Jro00oro Marepuaia, IepeMelaeMoro B YKa3aHHyK Kamepy. Hampumep, mytem
NPOXOXKICHNS] HArpeBarOIIeH JKUAKOCTH (HApuMep, Macjia WIN BOZBI) B IOJIbIE BUHTBI, BAJl U
KOPIIyC BUHTOBBIX TpaHcnopTepos. Hanpumep, npu 3ToM Temmeparypa OMOMAcChl OBBIIIAETCS
Ha no MeHblel Mepe 20 °C (mampumep, no Menbineii mepe 30 °C, mo menbmeii mepe 50 °C, o
menbiieii mepe 100 °C). TTocne oxnaskaeHus:, MaTepuan OHOMAcChl MOXKHO BEPHYTh HA yUacCTOK
00paboTKM Ui YMEHBINEHHs COMPOTHUBISIEMOCTH OOpabOTKe C LENbI0 AOMOJIHUTEIbHOM
obpaboTku, HampumMep, OOIy4eH s, UK YKa3aHHbBIH MaTeprall MOKHO MMEPEMECTHTb Ha IPYTYIO
cTanuio 00paboTKH, TAKYKO KaK OCaxapUBaHUE.

CornacHO HEKOTOPbIM BapUAHTaM pEATH3aLUN H300PETEHHs OXJIAMKAAOIIYIO KHIKOCTh
U3 BHUHTOBOW KaMepbl OXJIAKAEHHsS MPUBOISIT B KOHTAKT C TOJOBHBIM TEIIOOOMEHHUKOM,
KOTOpBIH MepenaeT SHEPTUI0 B IPyrue MpPOLECChl, TaKue Kak mpouecc ocaxapusaHus. CorinacHo
TAKOMy BapUaHTy pealu3ali H300pPETeHHs HarpeB BCJIEACTBUE OOpaboTKM OHOMacchl
HepenaT Ha CTaaUI0 OCaXxapHBAHUs, HANpPHUMEp, AJsl HAPEBAHUS CMECH OMOMACCHI, BOIbI U
nemmonassl 1o ot npumepHo 40 °C mo 60 °C.

bonbme mogpoOHOCTEH M TOBTOPHBIX ONUCAHMN CIIOCOOOB 00OpabOTKU CBIPHEBOTO
Marepuaa, KOTOpble MOXKHO HCIOJb30BaTh, HANpUMeEp, C BapHaHTAMH peau3aluu
U300peTeHrs, yK€ OIMCAHHBIMH BbIIE, MM COMJIACHO JAPYI'MM BapuUaHTaM pean3aluu
M300peTeHNs], PACCMOTPEHO B MOCJIEAYIOIEM ONHCAHUU. B 9acTHOCTH, CHCTEMBbI OXJIAXIEHHS,
OIMHCAHHBbIE B HACTOSIIIEM JOKYMEHTE, MOXKHO MCIIOJIb30BaTh, HAIIPUMED, B MPOLIECCAX, KOTOPbIE
BKJTIOYAIOT 00pabOTKy ChIPHEBOrO MaTepuayia U CTaAuu OOpaOOTKH, OMUCAHHBIE B CIEIYHOLINX

paznenax.

CUCTEMBI I1J1s1 OBPABOTKH CBIPBEBOI'O MATEPHAJIA

[Ipomecchl mpeBpalieHUs] ChHIPHEBOrO MaTepuaia B caxapa M Opyrue MPOAYKTBbI, B
KOTOPBIX MOXKHO HUCIOJIb30BATh OIMMCAHHBIC BBILIC CHOCO6I:;I NEPEMEIICHNS, MOI'YT BKJIKOYATD,
Hampumep, HeoOs3aTeNbHYI0  MpeABAPUTENbHYI0  O0pabOTKy  ChIPbEBOTO  Marepuaa
¢usnueckumu criocodbaMu, HampuMmep, JUII YMEHBIIEHHUS €ro pa3Mepa, 10 W/HIIK TOCle TaKOH
00paboTku, HeoOs3aTeNIbHYI0 O0pabOTKy CBIPbEBOrO MaTepuayia i YMEHbBIIEHUS €ro
COIPOTHBIIIEMOCTH 00paboTke (Hampumep, myTeM OOJydeHHs])) M OcCaxapuBaHUE CBIPHEBOTO
Marepuaia C TOJy4YeHHeM pacTtBopa caxapa. (OcaxapuBaHHE MOXKHO OCYIIECTBUTH IyTEM

CMCIINBAHUSA AUCIECPCHUU CBIPBECBOIO MaATEpHalia B X(HHKOﬁ cpeac, Hamnpumep, BOAEC, C
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depmenToMm, kak Oyzmer moxpoOHO omucaHo Huke. Bo BpeMs mim mocie ocaxapHBaHHs CMECh
(ecnu ocaxapuBaHHE AOJKHO ObITh YACTUYHO HJIH MOJHOCTBIO BBIMOJIHEHO B MyTH) MM PacTBOP
MO>KHO TPAHCIIOPTUPOBATh, HAPUMED, ¢ MOMOIIBIO TPyOOIPOBO/A, KEIE3HOAOPOKHOIO BaroHa,
IPy30BOrO aBTOMOOMJISI MM Oap»ku, Ha NMPOU3BOACTBEHHOe mpeamnpustue. Ha mpemnpusitun
YKa3aHHBIH  pacTBOP MOXKHO TIOABEPrHYTh Ouonormdeckoil oOpaboTke, Hampumep,
depmMeHTanMyN, C TONyYeHHEM TPeOyeMOoro MHpOAYKTAa WM IPOMEXYTOYHOTO COEIUHEHUS,
KOTOpO€ MOXKHO 3aTeM o00padoTaTh IOMOJHUTENBHO, HANpUMep, MNyTeM IUCTHJUISLIUH.
OtnenbHble craanu OOpabOTKH, TpPHUMEHsIeMble MaTepHajbl M TPUMEPBl TMPOAYKTOB H
MPOMEKYTOYHBIX COEQMHEHHI, KOTOpble MOTYT OBITh MOJy4Y€HbI, OyayT MOIPOOHO OIMHCAHbBI

HITKE.

OBPABOTKA U3JIYYEHUEM

CrippeBoli MaTepuan MOXXHO 00padoTaTh myTeM OOJMy4eHus Ui MOAU(PHUIUPOBAHUS €ro
CTPYKTYPbI JAJIi YMEHBLIEHHUsS CONPOTHUBISIEMOCTH Marepuaia oOpaborke. Takas obOpaborka
NO3BOJISIET, HAIPUMeEp, TIOHU3UTh CPEHIOK MOJIEKYJISIPHYIO MAcCy MCXOMHOIO ChIpbsl, U3MEHUTH
KPHUCTAJNTMUECKYI0 CTPYKTYPY HCXOJHOTO CBIPbS W/WJIM YBEJIUYUTh IUIOMIAb ITOBEPXHOCTH
W/WITH TIOPUCTOCTD UCXOHOTO ChIpbst. O0syueHNe MOJKHO OCYIIECTBUTH C MOMOILBIO, HATIPUMED,
Iy4Ka 3JIEKTPOHOB, HOHHOTO IyuKa, yibTpaduonerosoro (Y®P) uznydeHus ¢ JUIMHONW BOJHBI OT
100 aM 10 28 HM, raMMa-M3JIy4eHUs] UM PEHTTEHOBCKOro m3jydenus. O6paboTka obaydeHuem
U cUCTeMbI st Takol o0pabotku onucanel B nareHre CIIIA Ne 8142620 u B 3asiBKe Ha MAaTEHT
CIOA Ne 12/417731, mnojHOEe ONMHMCAHWE KOTOPBIX BKJIIOYEHO B HACTOSINUN JOKYMEHT
MOCPEICTBOM CCBIJIKH.

Kaxnas ¢opma wu3Iy4eHUS HOHU3UPYET OHOMACCY TMOCPENCTBOM KOHKPETHBIX
B3aUMOJICUCTBUI, KOTOpBbIE OIPEAENAIOTCS JHEpPrued wus3aydeHus. Tsokenble 3apsKeHHbIE
YaCTULIbI B OCHOBHOM HMOHHU3UPYIOT BEIECTBA 3a CUET KYJOHOBCKOI'O pacCesiHUs, KpOMe TOro,
yKa3aHHbIE  B3aHMMOJACWCTBHSI IEHEPHUPYIOT  OBICTPBIE  3JEKTPOHBI, KOTOPBIE  MOTYT
JOTOJHUTEIBHO HOHU3UPOBATh BEIIECTBO. AJb()a-4acTUIBI WACHTHYHBI SAPY aTOMa TeHs U
oOpasyroTcst mpu  anbda-pacrnaze pasUYHbIX PAJIUOAKTHBHBIX SIEp, TAKUX KaK H30TOMbI
BHUCMYTa, TOJIOHUS, acTara, paxoHa, (paHLus, pagus, HEKOTOPbIX AKTHHHUIOB, TAKHX KakK
aKTHHUN, TOPHUH, ypaH, HENTYHUH, KIOPUH, KalIu(pOpHUHA, aMepULui U TUTyTOHHH. DJIEKTPOHBI
B3aUMOJIEMCTBYIOT Uepe3 KYJOHOBCKOE paccesHUe U TOPMO3HOE M3Jy4YeHHe, BO3HUKAIOLIEe MPU
MU3MEHEHUHN CKOPOCTHU 3JIEKTPOHOB.

IIpy mnpuUMEHEHHWH YacCTHI YKa3aHHblE YaCTHLBI MOTYT OBITh HEHTpaJbHBIMU

(He3apsKEHHBIMH), TTOJOXKUTENBHO 3apsDKEHHBIMU MM OTPHULATENBHO 3apsDKEHHBIMU. Bynyun
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3apsLKEHHBIMH, 3aPsKEHHBIEC YaCTHLBI MOTYT HECTH OJUH MOJIOKUTEIbHBIN WM OTPULATENbHBIN
3apsiA WM HECKOJIbKO 3aps[0B, HampuMep, OJWH, [1Ba, TPU HIJIM JAa)XXe 4eTblpe Win Oojee
3apsnoB. B Tex chydasx, korma HEOOXOOUMO pacIleIUIeHHe Lenedl Uil M3MEHEeHHs
MOJIEKYJIIDHOM CTPYKTYpPBI YIJIEBOACOAEPKALLEr0 MaTepuasa, MNPEANOYTUTEIbHBIMA MOIYT
OBbITh TIOJIOKUTENBHO 3apsDKEHHBIE YaCTHLbI, B TOM YHCIIE, Oarogapsi UX KHCIOTHOH MPUPOTE.
IIpy npuMeHeHUM YacTULl YKa3aHHbIE YACTHULbl MOTYT MMETh MAacCy MOKOSILErocsl 3JEKTPOHA
wi Oosbine, Hampumep, B 500, 1000, 1500 wmum 2000 wunm Oonee pa3 OOJbIIE MAaCChI
nokosierocs: syuekTpoHa. Hanpumep, dacTunbl MOryT MMeTh MacCy OT NMPUMEPHO | aTOMHOMN
€AUHULBI 10 IpuMepHO 150 aTOMHBIX €IMHHUL, HalpuMep, OT MPUMEPHO | aTOMHON €IMHMILIBI
10 npuMepHO 50 aTOMHBIX €AUHUL WU OT npuMepHo 1 10 npumepHo 25, Hampumep, 1, 2, 3, 4,
5,10, 12 unu 15 aTOMHBIX €TUHUII,

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

CornacHo BapHaHTaM peanu3aliy H300peTeHNs], B KOTOPBIX 00JIy4YE€HUE OCYIIECTBISIOT
NOCPEACTBOM 3JIEKTPOMATHUTHOTO W3NY4YEeHUs, SHEprusi Ha (OTOH (B 3JIEKTPOH-BOJBTAX)
3JIEKTPOMArHUTHOTO OOJIYYeHHsT MOXKET COCTaBJIATh, Hampumep, OOJbINe, dYeM 10% 3B,
Hanpumep, OoJbIie 103, 104, 105, 10° wmm naxe Gonbure 107 3B. CornmacHo HEKOTOPbIM
BapUaHTaM pealu3alui W300peTeHHss 3Hepruss Ha (POTOH HJIEKTPOMATHUTHOTO H3JIY4EHUsS
cocrasmster or 10* 1o 107, HampuMmep, OT 10° no 10° »B. Yacrora 3JIEKTPOMAarHUTHOTO
U3JIy4EHUs] MOXKET COCTaBJISITh, HAIpUMep, OOoJbIie 10'° I'u, Gonbiue 10" I'm, 1018, 1019, 10%
umi paxe Gombmre 10°' T COrnacHO HEKOTOPHIM BAPHAHTAM PEANM3ALMH H300DETEHHs
94acTOTa 3JEKTPOMATHUTHOTO OOJIyUeHHs COCTABIISAET OT 10" 1o 10* I', Harpumep, OT 10* no
10* T,

BomOapnupoBKy 3J€KTPOHAMH MOKHO OCYLIECTBHTBH C MOMOIIBIO 3JEKTPOHHOIYYEBOTO
YCTPONCTBA, HOMUHAJIbHASL SHEPIrUsi KOTOPOro cocrasisieT MeHee 10 M»sB, manpumep, meHee 7
M5B, Menee 5 MsB unu Menee 2 MsB, nanpumep, ot npumepHo 0,5 no 1,5 MsB, ot npumepHo
0,8 no 1,8 MaB unu or npumepso 0,7 1o 1 MsB. CornacHo apyrum BapuaHTaM peanu3aluu
n300peTeHrst HOMUHAJIbHAS SHEPTHUs cocTaBisieT ot nmpuMepHo S00 no 800 k3B.

IIy40K 31E€KTPOHOB MOKET HMETh CPABHUTENBHO BBICOKYIH) CYMMApPHYK) MOIIHOCTb
(oObenMHEHHYI0 MOINHOCTh Iy4Ka BCEX YCKOPSAIOIIUX TOJIOBOK, WIH, MPH TNPUMEHEHUH
HECKOJIbKUX YCKOPUTENIeH, BCEX YCKOPHTENEH M BCeX TOJIOBOK), HAIIPUMED, MO MEHbLIEH Mepe
25 kBt, Hanpumep, no mensiueit mepe 30, 40, 50, 60, 65, 70, 80, 100, 125 umm 150 xBt. B
HEKOTOPBIX Cy4assx MOLIHOCTb faxe cocrasiser 500 kBt, 750 kBt unu naxe 1000 kBt wnmn
Oosee. B HEKOTOPBIX CiTydasix MOLIHOCTH My4YKa 3JEKTPOHOB coctaisier 1200 kBT wmm Oonee,

Harpumep, 1400, 1600, 1800 nnu naxxe 3000 xkBr.



17

Takyro BBICOKYIO CYMMapHYI MOIIHOCTb IMy4Yka OOBIMHO JOCTUTAOT MyTEM MPUMEHEHUS
HECKOJIBKMX YCKOPSIIOLIMX TOJOBOK. Hampumep, 5J€KTPOHHONy4€BOE YCTPOWCTBO MOXKET
BKJIFOYATh JIBE, YEThIpe WK OOJiee yCKOPSIIOINX royNoBKU. [IpuMeHeHne HeCKONbKHUX TOJIOBOK,
KaX7aass W3 KOTOPBIX HMMEET CPAaBHUTENBHO HU3KYK) MOINHOCTb IIy4Ka, NPEAOTBpaIlaeT
Ype3MEepHOE INOBBILICHHE TEeMIepaTypbl MaTepuasa, MpeaoTBpallas, TEeM CaMblM, TOpPEHHE
Marepuana, U TaK)Ke YBEJIUYMBAECT OJHOPOAHOCTb NO3bl, NPOXOASIIECH 4Yepe3 TOJIIUHY CJ0s
MaTepuana.

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

XKenatenpHo  oOpalaTeiBaTh  MaTepuan Kak MOXHO ObicTpee. B menowm,
NPEANOYTUTENBHO, KOorma OOpaOOTKY MOJKHO BBIOJHUTH MPU MOIMHOCTH 03Bl HU3IIYYEHHUS
Oonpmeli, yem mpumepro 0,25 Mpan Ha cek, Hanpumep, Oombine npumepHo 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 JI03bI MO3BOJIAIOT OOECNEUUTH OOJiee 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 nmydka 50 MA u nuHeliHast CKOPOCTh COCTaBJsieT 24
¢yros/munyty (731,52 cm/mMuHyTy), mis TonmuHbl oOpasua mpumepHo 20 MM (Hampumep,
U3MEJIbYEHHOIO MaTepuajia M3 CTePKHS KyKypPy3HOro modaTka ¢ 00beMHOH TIOTHOCThIO 0,5
r/em’).

CorjmacHO HEKOTOpPBIM BapHaHTaM peaju3anuu  u3o0pereHust OomMOapIUpOBKY
3JIEKTPOHAMH OCYIIECTBIISIIOT 10 MOJY4YeHHUs] MaTepualoM CyMMapHOW J03bl IO MEHbLIEl Mepe
0,1 Mpan, 0,25 Mpaan, 1 Mpan, 5 Mpan, nHanpumep, no Menbuieii mepe 10, 20, 30 wnm no
menblieii mepe 40 Mpan. CornacHO HEKOTOPBIM BapHaHTaM peau3alid  H300peTeHHs
00pabOTKy OCYLIECTBIISIFOT JO TMOJy4eHHUs MaTepuajoM 103kl OT mpumepHo 10 Mpan no
npumepHo 50 Mpan, nanpumep, ot npumepHo 20 Mpan no npumepno 40 Mpan wim ot
npuMepHo 25 Mpan no npumepHo 30 Mpan. CorjmacHO ApyruM BapuaHTaM pealu3aluu
N300peTeHNs MPENNOYTHTEIBHOMN SIBJIAETCS CyMMapHast 103a ot 25 no 35 Mpan, npumMeHsiemas B
uzieane Ha MPOTSDKEHUH Maphbl LUKJIOB, HApUMep, Ipu 5 Mpaa/uuki, npu 3TOM KaXKIbIH IIHKII

MIPOAOJIKAETCS B TEUEHHE NMPUMEPHO ONHOM ceKyHbl. CrtocoObl, cUCTEMBI 1 O0OPYIOBaHUE IS
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OXJIAXK/IEHUs] MOXKHO HCIOJB30BATh MEPEA, BO BPEMs, MOCIE U MEXKIY LHMKIAMH OOJIy4eHUs,
HanpuMep, MyTeM NPUMEHEHHsI OXJIAKAAIOIEr0o BUHTOBOIO TPAHCIIOPTEPA U/HITH OXJIaXKIaEMOT0
BUOPALIMOHHOTO TPAHCIIOPTEPA.

Hcnonb3yst HECKOJIBKO TOJIOBOK, KaK OMUCAHO BBILIE, MaTepHaj MOKHO oOpaborarh 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 OXJIAJKACHUsS], WM 32 TPU LIUKIA
npu go3e ot 7 1o 12 Mpan/uukn, Hanpumep, ot 5 1o 20 Mpan/uuki, ot 10 no 40 Mpan/umk, ot
9 no 11 Mpan/uukn. Kak omucaHo B HacTosiel 3asBke, oOpaboTka MaTepuaia ¢ MOMOIIBIO
HECKOJIbKUX CPABHHUTENBHO HU3KUX J03 OOBIMHO JIydllle, 4YeM OJHAa BBbICOKAas J03a,
NpenoTBpallaeT IMeperpeBaHre MaTepuala M Takke [OBBbINAeT OJHOPOAHOCTb JIO3bI,
npoxopasiieid uepe3 TonmuHy Marepuana. CormacHo J[ApyruM BapHaHTaM —peanu3aluu
n300peTeHns MaTepual MEPEMEIINBAIOT WM MHBIM 00pa3oM CMEIIHBAIOT BO BPEMsl WIIH IOCIE
KQXA0ro LMKJIA U 3aTeM IMepel] CIeNyHOIIUM LMKJIOM OISATh BBIPABHUBAIOT C IOJy4YE€HHUEM
PABHOMEPHOTO CJIOS [UIsl AOTIOJTHUTEIBHOTO MOBBIIIEHUS! OMHOPOAHOCTH NPU 00paboTKe.

CornacHo HEKOTOPBIM BAapUAHTAM pEATH3aLUU H300PETEHUs] SJEKTPOHBI YCKOPSIOTCS,
HanpuMep, 10 CKOPOCTH OOJbIIe YeM 75 MPOLIEHTOB OTHOCUTEIBHO CKOPOCTH CBETA, HAIIPHMED,
Oombie yem 85, 90, 95 unmu 99 NPOLIEHTOB OTHOCUTEIFHO CKOPOCTH CBETA.

CorymacHO HEKOTOpPBIM BapHaHTaM peaju3aluu  u300peTeHust JOOy0 00paboTKy,
ONMCAHHYIO B HACTOALIEH 3asBKE, NIPOBOAAT C MPUMEHEHHEM JIMTHOLEJIFOIO3HOrO MaTepuana,
KOTOPBIM OCTAaeTCss CyXUM, KAk INpH IOKYNKE, WIN KOTOPbIH ObLI BBICYLIEH, HAIPUMEp, C
TIOMOIIBIO TeTUIa M/MJIM NOHMKEHHOTO aBieHus. Hampumep, COrlacHO HEKOTOPBIM BapUaHTaM
peanuzaiuyu M300peTeHHs LEJUIFOJIO3HBbIA /WM JIMTHOLIGJUTIOJIO3HBIH MaTephall CONEPIKUT
MeHee mnpumepHo 25 % wMacc. yaepxkuBaeMol Boabl, u3MepeHHod mnpu 25°C u mpu
OTHOCHUTEJIbHOM BJIQYKHOCTH MATHAECSIT MPOLIEHTOB (Hampumep, MeHee npumepHo 20 % macc.,
MeHee npumepHo 15 % macc., menee mpumepHo 14 % macc., meHee npumepHo 13 % macc.,
MeHee npumepHo 12 % macc., menee npumepHo 10 % macc., meHee npumepHO 9 % Macc., MeHee
npuMepHo 8 % Macc., MeHee mpumepHo 7 % Macc., MeHee mpumepHo 6 % Macc., MeHee
npuMepHo 5 % Macc., MeHee mpumepHo 4 % Macc., MeHee npumepHo 3 % Macc., MeHee
npumMepHo 2 % macc., MeHee npumepHo 1 % macc. mm menee npumepHo 0,5 % macc.).

CornacHo HEKOTOPHIM BapUAHTAM PEATM3ALUN H300PETEHHUsT MOYKHO MPUMEHSTD J1Ba MU
Oonee MOHM3HMPYIOLIMX MCTOYHHKOB, TAaKUX Kak JABa WJIM 0oJjiee HCTOYHHKA 3JIEKTPOHOB.
Hanpumep, npobsr MokHO 00padoTarh, B JHOOOM MOpPsiAKE, C MOMOLIBIO MyYKa 3JEKTPOHOB, C
MOCJIEAVIOIINM ramMmma-oonydeHueM u Y@ obiydeHneM ¢ IJIMHaMH BOJIH OT mpumMepHo 100 HM
no npumepHo 280 Hu. CoriacHO HEKOTOPBIM BapHaHTaM pealu3allii U300peTeHus NpoObl

00pabaThIBalOT C MOMOLIBIO TPEX UCTOUYHUKOB MOHU3UPYIOLIEro OOJNydeHMs, TAKUX KakK My4OK
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3JIEKTPOHOB, raMMa-o0sryuenue u Y@ obnydeHne ¢ BbICOKOMH sHeprueii. buomaccy nepememaroT
yepes3 30Hy 00padoTKH, I7ie €€ MOKHO MOABEPTHYTh OOMOapIUPOBKE SJIEKTPOHAMHU.

MoskeT OBbITh NMPEANOYTUTENBHBIM MOBTOPUTH OOpabOTKy i Oojiee OCHOBATEIBHOTO
YMEHBIIEHUS  CONPOTUBISIEMOCTH  Omomaccel  00paboTke  W/MIM  JOINOJHHUTEIBHOTO
mMoaupuIMpoBaHus OHOMacchl. B 4YacTHOCTH, TEXHOJOTMYECKHe TIapaMeTpbl  MOXHO
OTPEryJHpOBaTh MOCJIE MEPBOro (HarpuMep, BTOPOTo, TPEThEro, YeTBEPTOro Win OoJiee) LUKIIa
B 3aBUCUMOCTH OT CONPOTHBIISIEMOCTH MaTepuana odopadorke. CorlacHO HEKOTOPbIM BapHaHTaM
peanu3aimyu U300peTeHHsT MOYKHO HCIIONIb30BaTh TPAHCIIOPTEP, KOTOPBIH COAEPKHUT KPYTOBYIO
CHCTEMY, B KOTOpPOW OHMOMACCy HECKOJIBKO pa3 MepeMeLIaloT uepe3 Pas3jIMuHbIe MPOLECCHI,
onucanHble Bbile. COraCHO HEKOTOPBIM JAPYTHMM BapUaHTaM peasu3alui H300peTeHHs IS
MHOTOKPaTHOH 00padoTku GnomMaccel (Hampumep, 2, 3, 4 wiu 6oee pas) IPUMEHSIOT HECKOJIBKO
o0pabaThIBaOIINX YCTPOUCTB (HAmpuMep, OJJIEKTPOHHO-Ny4eBble TeHepaTopsl). CoriacHo
OPYTUM BapUaHTaM pean3aliil N300peTeHHsI €qUHCTBEHHBIH 3JEKTPOHHO-TYYEBOH T'€HEepaTop
MOXET OBITh HCTOYHUKOM HECKOJBKUX MY4YKOB (Hampumep, 2, 3, 4 niu Oojiee MydKkoB), KOTOPbIE
MO>KHO HCIIOJIb30BaTh A1 00paboTKu OMOMACCHI.

D¢ hexTuBHOCTD PH U3MEHEHUH MOJICKYJIIPHON/CYEPMOIEKYIIPHON CTPYKTYPBI W/WIIH
YMEHBIIEHUH COIMPOTHBISIEMOCTH YIJIeBOACOAepKamel Onomaccel 00paOOTKE 3aBHCUT OT
IPUMEHSIEMON SHEPTHH 3JIEKTPOHOB U MOJTy4aeMOMN J03bI, IPU 3TOM BPEMsI BO3JEHCTBUS 3aBUCUT
OT MOLTHOCTH U A03bl. COrsIaCHO HEKOTOPBIM BapHUaHTaM peain3alii W300peTeHUs] MOIIHOCTD
J03bI U CYMMApHYIO 103y PEryJUPYIOT TaKUM 00pa3oM, 4TOObI HE Pa3pyLIMTh (Hampumep, He
o0yrauTh WIM HE CXeuyb) Marepuan Ouomacchl. Hampumep, yrieBoabl He IOJDKHBI OBITh
NOBPEXKACHbI mpu  00paboTke, YTOOBI OHM MOIJIM BBICBOOOXKIATBCS U3  OMOMACCHI
HETIOBPEXKIEHHBIMH, HATIPUMED, B BHJI€ MOHOMEPHBIX CaXxapoB.

CornacHO HEKOTOPBIM BapHaHTaM peatn3auud u3o0pereHus: oopadoTKy (C mpUMeHEeHUeM
J000Tr0 UCTOYHHKA 3JIEKTPOHOB I KOMOMHALIMM MCTOYHHKOB) OCYLIECTBISIFOT IO TOJTYYEHHS
MaTepUaJIOM J103bl, COCTABJSAIOLIEH MO MeHblueil Mepe npumepHo 0,05 Mpan, nHanpumep, no
MeHblei 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 BapUaHTaAM peaTHU3aLUH
n300pereHnst 00paboTKy OCYLIECTBISIFOT A0 IMOJYYSHHs MaTE€PHUATIOM A03bI, COCTABISIOMIEH OT
0,1 mo 100 Mpan, ot 1 no 200, ot 5 mo 200, ot 10 no 200, ot 5 no 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 pean3alui H300PETEHNs UCTIONB3YIOT CPABHUTEIHHO
HU3KHE J103bI OOJyUeHUs, HANpUMeEp, AJISl YBEIMUYEHHs] MOJIEKYJISIPHOM MacChl LEJUIFOJIO3HOTO
WIN JIMTHOLIEJUTIOJIO3HOTO MaTepuana (C NMpUMEHEHHEM JIF000ro HMCTOYHHMKA W3Iy4YEeHUS HIIN

KOMOMHAIIMK MCTOYHUKOB, OMHMCAHHBIX B HacTosAllel 3asBke). Hampumep, mo3y mo MeHbluei
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mepe npumepHo 0,05 Mpan, Hanpumep, mo MeHbwed mepe npumepHo 0,1 Mpan wnu no
MeHbIen 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 BapuUaHTaM peajin3aliy M300peTeHus oOaydeHne
OCYLLECTBJISIIOT 0 Te€X IOp, MOKa marepuai He noayduuT no3y or 0,1 Mpaxg no 2,0 Mpan,
Harnpumep, ot 0,5 Mpan 1o 4,0 Mpan unu ot 1,0 Mpan no 3,0 Mpan.

Takke MoxeT OBbITh JKeNaTEeIbHBIM OCYLIECTBJIATE OOpyYeHHE U3 HECKOJbKUX
HATpaBJICHUH, OIMHOBPEMEHHO WJIM IOCIENOBATENbHO, sl o0ecrnedeHus: TpeOyeMon CTerneHu
NIPOHUKHOBEHHUs] H3JyuyeHuss B Marepuan. Hampumep, B 3aBUCUMOCTH OT IUIOTHOCTH U
BJIArOCOiepKaHUsl MaTepuana, TaKOro Kak JpeBecCHHa, U TUIA NPUMEHSEMOro HCTOYHMKA
u3jIyueHus: (Hampumep, TraMMa-H3JIy4eHHE WM TYYOK 3JIEKTPOHOB), MAaKCHMAaJIbHOE
IIPOHUKHOBEHUE W3Jy4EHUs1 B MaTepual MOXKET COCTaBJAThH TOJNBKO npuMmepHo 0,75 mroiima
(mpumepHo 1,9 cm). B Takux caydasx, Oonee Tonctyro cexuuro (o 1,5 mroiiMo (mpumepHo 3,8
CM)) MOJKHO TOJIBEPTHYTh OOJYYEHMIO IOCPEACTBOM MEPBOro OOJyUeHHs] MaTepHaia ¢ OJHON
CTOPOHBI M 3aTe€M MEpPEeBEPHYTh Marepuayl M oOmydaTb ¢ Apyroil croponel. OOnydeHune u3
HECKOJIbKMX HAIpaBJICHUH MOXKET OBIThb OCOOEHHO TOJE3HBIM INPH NMPUMEHEHHH OONIy4eHHUs
MYYKOM 3JIEKTPOHOB, TIPU KOTOPOM OOJIy4E€HHE MPOUCXOOUT ObICTpee, YeM raMma-odsydeHHe,

HO KOTOpO€ 0ObIMHO He 00eCreunBaeT TaKOH OOJIBIION IITyOHHBI IPOHUKHOBEHHSL.

HEITPO3PAYHBIE JIA U3TYUYEHUA MATEPHUAJIBL

Kak Oputo ommcaHO paHee, Hacrosiiee H300peTeHHE MOXKET BKIOYATh 00paboTKy
marepuana B kamepe u/uiu OyHKepe, CKOHCTPYUPOBAHHOM € MPHUMEHEHHUEM HENPO3PavyHbIX IS
u3nydenuss marepuanoB. CormacHO ApyrdM — BapuMaHTaM  peaju3alud  M300peTeHwHs
HEMPO3pavyHbIC JIA HU3JIYUYCHHUA MaTCpHaibl BbI6paHbI TAaKUM o6pa30M, llTO6bI UMETH
BO3MOJKHOCTb 3alllUTUTh KOMIIOHCHTBI OT PEHTICHOBCKOI'O H3JIYyYCHUA C BBICOKOU 3HepFI/IeI\/‘I
(KOpOTKOBOJTHOBOT'0), KOTOPOE MOKET TPOHUKATH Yepe3 MHOTHE MaTeprajbl. OMHUM U3 BasKHBIX
(bakTOPOB TP KOHCTPYHPOBAHUH KOPIyCa, DKPAHUPYIOLIErO W3JIy4EHHE, SIBISIETCS IJIHHA
3aTyXaHus TMPUMEHSEMbIX MAaTEPUaJIOB, KOTOpash OyaeT ompenessTb TpeOyemyr TONIIUHY
KOHKPETHOIO Marepuasa, CMECH MaTepHajioB WJIM CJIOUCTOH CTPYKTyphl. J[nnMHa 3arTyxaHus
NpeACTaBysieT coO0OW TNyOWHY NPOHUKHOBEHUS, NMPH KOTOPOW H3JIYYEHHE YMEHBINAETCS B
npubmmuTensHo 1/e (e = Uucno Diinepa) pa3 OTHOCHTENIBHO MANAIOIIET0 W3Jy4eHHs. XOTs
(akTHUeCKH BCE MaTepHasibl HEMpPO3pPavyHbl Ui OONyuYeHHs] NPU JOCTATOYHOH TOJIIHHE,
MaTepHuajbl C BBICOKMM IIPOLEHTHBIM COAEepKaHUEM (HampuMep, IJIOTHOCTBIO) 3JIEMEHTOB,
UMEIOIINX BBICOKOE 3HaueHHe Z (aTOMHOE YHUCIIO), MMEIOT OoJiee KOPOTKYIO JJIMHY 3aTyXaHUs

U3JIyYCHUA U, TAKHUM o6pa30M, npu NpUMEHCHUHN TAKUX MATCpUaAJIOB MOKHO HUCIIOJIB30BaThb
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Oonee ToHKMI u Oonee Jerkuil >KpaHupyomuil kopnyc. [lpumepamu MatepuanoB ¢ BBICOKUM
3HauU€HUeM Z, IPUMEHsIeMbIX IIPU paAuallMOHHON 3aI1UTe, SABJIAI0TCS TaHTald U cBUHeL. [[pyrum
BAXXHBIM MapamMeTpoOM IMpU paAMALUOHHON 3alUTe SBJSAETCS MOJOBHMHA PAaCCTOSIHMS,
NpPEeNCTABISIIOMAsi CoOOH TONIIMHY KOHKPETHOTO Marepuana, KoTopas OyAeT yMeHbLIATh
WHTEHCUBHOCTh ramma-nydeii Ha 50%. B kauecTBe nmpumepa, 1J1s1 pEeHTT€HOBCKOTO HU3JTyUEHUs C
sHeprueii 0,1 M>B nonoBuHa TONIIMHBI cocTaBisgeT npuMepHo 15,1 MM st 6eToHa, pUMeEpHO
2,77 MM ANl CBHUHLA, TOT/IA Kak IPU 3HEPrUM PEHTIE€HOBCKOro usnaydeHus 1 MsB nonosuna
TOJILIMHBI JJIst O€TOHA COCTaBIIACT MPpUMEPHO 44,45 MM U 1Isl CBUHIIA COCTABIISIET IPUMEPHO 7,9
mMM. HemnpospauHble Ui H3JIy4eHHsl MaTepHajbl MOTYT MPENCTaBJSATbH COOOW MaTepuabl,
KOTOpBIE€ SIBJIIOTCS TOJCTBIMH MM TOHKUMHU IPH YCIOBHM, YTO OHHM MOTYT YMEHbIIATh
U3IydYeHue, MpoXoJsliee uepe3 HUX [0 HaNpaBlIeHUIO K APYyroil CTOpoHe MaTepuaina. Takum
oOpaszom, ecau HEOOXOAMMO, YTOOBI KOHKPETHBIH KOPIYC MM HHU3KYK TOJIIHWHY CTEHKH,
Hampumep, uig obecrieueHHnss HEOOJBIIOTrO BeCa WM BCIEICTBHE OrPAHUYEHHs Pa3MepOB,
BBIOpAHHBIN MaTepHal TOJKEH UMETh TOCTATOYHOE 3HAUCHUE Z W/WJIH TaKyHo JUIHHY 3aTyXaHus,
9TOOBI ITOJIOBHHA €T0 JUIMHBI ObLIa MEHbIIE UITH PaBHA TPeOyeMOI TONIIIHE CTEHKH KOPITyCca.

B HexkoTOpBIX ciyyasx, HEMPO3PayHBbIA ISl U3JIy4eHHs] MaTepuall MOXKET MPeACTaBIsATh
co0O# CIIONCTBIN MaTepua, Halmpumep, COAepKalluil CION W3 marepuana ¢ Oojiee BBICOKUM
3HaueHueM Z 1isi odecniedenus 3 (PeKTHBHOrO SKpaHUPOBAHUS U CJIOW U3 Marepuasia ¢ Oosee
HU3KUM 3HaueHueM Z pansd oOecreueHHsl JAPYIMX CBOMCTB (Hampumep, KOHCTPYKTHUBHOM
LIEJIOCTHOCTH, MPOYHOCTH NPH YAApe U T.A.). B HEKOTOPBIX CilyuasXx CIOUCTBIN MaTepua MOXKET
IPECTABISITh COOOH JTAMUHAT «MOAOOPAHHBIN COTJIACHO 3HAYEHUIO Z», HAIIPUMEpP, B TOM UHUCIIE
JaMHHAT, B KOTOPOM CJIOM O0€CHEeYHMBAIOT TIPaJueHT Z B AHMANA30HE OT MOCJIEA0BATENbHO
PACIIONIOKEHHBIX 3JIEMEHTOB C BBICOKMM 3HAuYe€HHEM Z 10 5JEMEHTOB ¢ Oojiee HHU3KUM
3HaueHHeM Z. B HeKOoTOpbIX ciyuyasx HeNpo3payHble UIsI W3JyYeHUs MaTephaibl MOTYT
MPEICTABISITh COOOMN MEpeKphIBAOLINECS OJIOKHU, HATIPUMEP, CBUHIIOBBIE H/MJIN OETOHHBIE OJIOKH
mosker moctaButh kommanus NELCO Worldwide (bepnunrron, Maccadycerc), U MOXKHO
HCTIONIb30BaTh KAMEPHI C MEPEMEHHON KOH(UTYparrel.

Henpo3paunelii 1151 U3IydeHuss MaTepual MOXKET YMEHbLIaTh U3Jy4deHHe, MPOXOAsiee
4yepe3 CTPYKTYpy (Hampumep, CTEHKY, JBEPb, MOTOJOK, KOPIYC, Psil YKa3aHHBIX CTPYKTYpP HIIH
UX KOMOMHAUMI), M3TOTOBJIEHHYIO U3 YKa3aHHOTO MaTepHajia, Ha 10 MEHbIIEeH Mepe MPUMEpPHO
10 %, (mampumep, Mo MeHblIeld Mepe npuMepHo 20%, mo MeHbneil Mmepe npumepHo 30%, 1O
MeHble Mepe npumepHo 40%, mo MmeHbuield Mepe npumepHo 50%, mo MeHblIed Mepe
npuMepHo 60%, mo meHbluel Mepe npumepHo 70%, mo mesbluell Mepe npumepHo 80%, mo
MeHbled Mepe npumepHo 90%, mo MeHblieill Mepe npumepHo 95%, mo MeHblled Mepe

npuMepHo 96%, mo meHbluel Mepe npumepHo 97%, mo meHbluell Mepe npumepHo 98%, mo
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MeHbllled Mepe nmpumepHo 99%, nmo MeHbluell Mepe npumMepHo 99,9%, nmo MeHblled Mepe
npumepHo 99,99%, mo MeHblIed Mepe mpumepHO 99,999%) MO CpaBHEHMIO C MAfArOIUM
nznydenueMm. CrenoBaTeNnbHO, KOPIYC, BBIMOJTHEHHBIH M3 HENPO3PAayHOro M H3JIy4eHHs
Marepuasa, MOKET YMEHbBIIATh BO3ACHCTBIE Ha 000pYyIOBaHUE/CUCTEMY/KOMITOHEHTBI Ha TaKyIO
e BenuuuHy. Hempospadsble i1 M3JIy4e€HUs MaTepuajbl MOTYT BKJIHOYATb HEPIKABEIOLIYIO
CTajb, METAJUIbl CO 3HAUeHWsMHU Z Bbile 25 (Hampumep, CBHHEI, Kene30), OeTOH, MyCTYIo
NOPOAY, MECOK U MX KoMOuHarmu. Henpo3payHble AJisi U3y4eHHUs] MaTepUabl MOTYT BKIIFOYATh
OapbepHBIN CIIOM B HAMpPABJIIEHUU MANAOIIETO H3JIyYeHHs], COCTABIISIOIIUN 1O MEHbIIEH Mepe

npumepHo 1 MM (Hanpumep, S MM, 10 MM, 5 cm, 10 M, 100 cm, 1 M, 10 m).

HCTOYHUKHU U3JIYYEHUA

Tun usznyueHus omnpernenseT BUAbl MPUMEHSIEMbIX HCTOUYHHUKOB H3JIyYEHHUS, a TaKKe
U3JIYHAIOIINX YCTPOHCTB MW BCHoMorarenbHoro obopynoBanus. CrnocoObl, CHCTEMBI H
o0opynoBaHUe, ONMHCAaHHBIE B HACTOSINEH 3asBKe, Hampumep, Uit 0OpalOTKM MaTepHalioB
MOCPEACTBOM M3JIyUY€HHUs], MOTYT MCIOJIb30BaTh UCTOUHUKH, ONHUCAHHBIE B HACTOSIIEN 3asBKe, a
TaKXKe JF0O00H Ppyroi MoaXOAsIIHi HCTOYHHK.

HcTouHnkM ramMma-u3iy4eHUsi BKJIIOYAIOT PAJAMOAKTUBHBIE sfipa, TAK KaK H30TOIbI
koOanbTa, KajbLUs, TEXHEUMs, XpOMa, Trajulus, WHIAWA, Hoja, ’Kkene3a, KPHUIITOHA, Camapus,
CEJIEHA, HaTPHsl, TAaJUIUs U KCEHOHA.

HcTOuHNKY PEHTIEHOBCKOIO M3JIyY€HUsl BKJIOYAIOT CTOJIKHOBEHUE My4YKa 3JIEKTPOHOB C
METAUIMYECKUMH MHLICHSIMH, TaKUMH Kak BOJb(paM WIH MOJHMONEH, WM CIUIABblL, HWJIN
KOMIIAaKTHbIE MCTOYHUKH CBE€Ta, TaKhe Kak HCTOYHUKH, KOMMEpPYECKH IPOU3BOJUMBIE
koMmnaHuen Lyncean.

Anba-dacTHLbl MOESHTHYHBI SAPY aToMa Telust M o0pasyroTcs mpu aibda-pacraze
pa3MUHBIX PAaJUOAKTUBHBIX sJiep, TAKUX KaK H30TOIbI BUCMyTa, IOJIOHUS, acTaTa, pajoHa,
(bpaHus, paaus, HEKOTOPBIX AKTUHOMIOB, TAKUX KaK aKTUHUH, TOPUH, ypaH, HENITYHUH, KIOPUH,
KanOpHUH, aMEPULIUI U TUTYTOHHH.

HcTounnkn ynbTpadroneTOBOro M3Ny4eHHs BKJIOYAIOT ACHTEPUEBbIC MM KaIMHEBbBIC
JIAMIIBI.

Hctounnkn WHQPAKPACHOTO M3JIYYEHHS BKJIIOYAIOT KEPAMUYECKHE JIAMITBI  C
carnupoBBIMH, IIMHKOBBIMU WIIH CEJICHUIHBIMU TuadparMaMu.

HcTOUHNKM MMKpPOBOJIH BKJIIOYAIOT KJIMCTPOHBI, PaAHMOYacCTOTHBIE WCTOYHUKU THIIA
Slevin WM UCTOYHUKHU C AaTOMHBIMH My4YKaMH, B KOTOpPbIe MPUMEHSIOT ra3000pa3Hble BOAOPOL,

KHCJIOpOA HUJIU a30T.
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YckopuTeny, MpuMeHsieMble JUIsl YCKOPEHHs YaCTHI (HapuMep, SJIEKTPOHbI HIIH HOHBI),
MOTYT OBITb IOCTOSTHHOTO TOKa (HAampuMep, 3JEKTPOCTATHMYECKUMM ITOCTOSIHHOTO TOKa WU
3JEKTPOJMHAMUYECKUMU MOCTOSTHHOTO TOKQ), PaanuovYacTOTHBIMU JTMHEWHBIMH,
MarHUTOWHYKIIMOHHBIMU JIMHEHHBIMH WJIM HETIPEPbIBHOTO M3ny4eHusi. Hanpuwmep, B criocodax,
OMHCAHHBIX B HACTOSIIEM JOKYMEHTE, MOKHO HCIOJb30BAaTh pAa3JIMYHblE YCTPOWCTBA
o0JIy4eHusi, B TOM YUCJIe HCTOYHUKH MOHHM3ALUH HJIEKTPUYECKUM IIOJIEM, 3JIEKTPOCTATUUECKHE
WOHHBIE  CeMapaTopbl, TIeHepaTopbl HOHU3ALMH  3JEKTPUYECKHM IOJIEeM, HCTOYHUKHU
TEPMOSJICKTPOHHOH SMHCCHM, HCTOYHHUKHM HOHOB CO CBEPXBBICOKOUACTOTHBIM pa3psiioM,
PELUPKYJSIMMOHHBIE WJIM CTATUYECKHE YCKOPHUTEIH, AUHAMUYECKHE JIMHEHHBIC YCKOPHTEIH,
yckoputenu Ban-ne-I'paada, yckopurenn mapku Cockroft Walton (Hampumep, yckoputenu
IMEJJIETPOH (PELLETRON®)), LINACS, Dynamitrons (Hampumep, YCKOPUTEIH
JUHAMUTPOH (DYNAMITRON®)), UKIOTPOHBI, CHHXPOTPOHBI, OETaTPOHBI, YCKOPHUTEIH
TpaHC(HOPMATOPHOTO THUIA, MUKPOTPOHBI, IJIA3MEHHBIE T€HEPATOPHI, KACKAIHBIE YCKOPUTEIH U
CKJIauaTele TaHIeMHble yckopurenu. Hanpumep, B kommanmmu IBA, benbrust MoxHO
npuoOpecTH  YCKOPUTENM LUKIOTPOHHOro Tuma, Takue kak cucreMa POJIOTPOH
(RHODOTRON®), npu 3tom B komnanuu RDI, teneps IBA Industrial, moxxao mpuobpectu
yckopurenu noctossHHoro Toka, Takue kak JMHAMHWUTPOH (DYNAMITRON®). lpyrue
NOJXONAIINE CUCTEMbl YCKOPHUTEJEH BKJIIOYAIOT, HAIPUMEP: CHUCTEMBbI THMA TpaHChopMmaropa
MIOCTOSIHHOT'O TOKa ¢ M30JaupoBaHHO MarHuTHOH ceTkoii (ICT), koTopble MOXKHO IPUOOPECTH B
xommanun Nissin High Voltage, fnonus; yckopurenun S-band LINAC, xoropele MOXKHO
npuobpectn B kommanuu L3-PSD (CIIIA), yckopuremn Linac Systems (®panuwms), Mevex
(Kanana) u Mitsubishi Heavy Industries (Anonus), yckopurtenu L-band LINAC, kortopsie
MOskHO TiproOpectu B kommanuu lotron Industries (Kanana), u yckopurenau Ha ocHoBe MJTY,
KOTOpble MOXKHO mpuoOpectu B komnanuu Jlaboparopun byakepa (Poccust). MoHBI U MOHHBIE
yckoputenu paccmorpensl mybnukanusx 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, Onunbypr, [lortnannuu) u Leaner, C.M. et al.,
«Status of the Superconducting ECR Ion Heavy Venus» Proceedings of EPAC 2000, Bena,
ABcTpusi. HekoTopble yCKOpUTENHM YacTHIl U UX NMPUMEHEHHWe ommcaHbl, Hampumep Medoff B
nateHre CIIIA Ne 7931784, monHoe omnucaHue KOTOPOTO BKJIIOUYEHO B HACTOSIIUN JOKYMEHT
MOCPENCTBOM CCHUIKH.
DONEeKTPOHbBI MOXKHO TIONYYUTh C TIOMOLIBIO PAaIUOAKTUBHBIX sIEp, KOTOphIE

MOJBEPraloTcs OeTa-pacmany, TaKMX Kak HW30TOINbl Hoja, Le3Wsi, TEeXHEeHHs ¢ HPUAHSL
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AnbTepHaTHUBHO, B KaueCTBE€ MCTOYHHUKA 3JIEKTPOHOB MOJKHO HCIOJB30BaTh 3JIEKTPOHHYIO
nymky Omaromapss ee TEpMOSJEKTPOHHOM SMHUCCHMM M YCKOPSATh 32 CYET YCKOPSIOIIEro
NOTeHLMaNa. DJIEKTPOHHAs MyIIKa TeHEPUPYET 3JIEKTPOHBI, KOTOPBIE 3aT€M YCKOPSIOTCS 34 CYET
OoNbLION pa3HHULBI TOTEHIMANOB (Hanpumep, Oosnblie npuMepHo S00 ThicAY, OOJbIIE TPUMEPHO
1 muunoHa, Gosbluie NMPUMEPHO 2 MMJUTMOHOB, OOJblLIe MPUMEPHO S5 MHJUIMOHOB, OoOJblie
IpUMEpPHO 6 MHJUTMOHOB, OOJIbIIE PUMEPHO 7 MHJUIMOHOB, OOJbIIE IPUMEPHO 8 MMJUIHOHOB,
Oosibiie TIPUMEPHO 9 MHJUTMOHOB WM Aake Oojbine 10 MHJJTHOHOB BOJIBT) U 3aTEM HX
CKaHHPYIOT MArHUTHBIM CIIOCOOOM B IJIOCKOCTH X-Y, TZi€ 3JIEKTPOHBI CHA4Yajia YCKOPSIOTCS B
HanpaBJeHUH Z BHU3 TO TPyOe YCKOPUTENs U BBIACISIIOTCS uepe3 nuadparmy u3 (OJbIu.
CkaHupoBaHHe NY4YKOB 3JIEKTPOHOB MOXHO MCIOJb30BaTh [UIsl YBEJUYEHHUs] IOBEPXHOCTU
oOny4yeHuss mnpu OOJydeHWH MATEPHAJIOB, HampuMmep, OHOMACCHI, TMepeMeInaeMoil depes
ckaHupyromuil nmy4ok. CKaHMpPOBaHME IyYKOB D3JIEKTPOHOB TakKe IO3BOJIAET PaBHOMEPHO
pacrpenenuTh TEIUIOBYK0 HArpy3Ky Ha auadparMe M TOMOraeT YMEHBIIUTh pa3pylIeHHe
nradparMel U3 (PONBrH BCIEACTBHE MECTHOTO HArpEBaHMS IOJ NEHCTBHEM IyYKa 3JIEKTPOHOB.
Paspymenne nuadparmbl u3 Qoabru sABISETCS NIPUIUHON 3HAUUTENBHOTO BPEMEHH MPOCTOST M3-
3a TMOCHEeNYIIUX HEOOXOOMMBIX PEMOHTHBIX pPabOT M TOBTOPHOTO 3amyCKa 3JIEKTPOHHOH
My LIKH.

B crioco0ax, onucaHHBIX B HACTOSINEH 3asiBKE, MOJKHO MCIIONb30BATh PA3JIMYHbIE APYrUe
yCTpPOHCTBa OONy4YeHHs, B TOM 4YHCJIE HCTOYHUKM MOHM3ALUU BJIEKTPUYECKUM TIOJIEM,
3JIEKTPOCTATUYECKHUE HMOHHBIE CEMapaTopbl, M€HEPAaTOPbl MOHU3ALMH 3JIEKTPUYECKUM MOJIEM,
UCTOYHUKU TEPMODSJEKTPOHHON 35MUCCUHM, WUCTOYHUKH HOHOB CO CBEPXBBICOKOYACTOTHBIM
paspsioM, pPELUPKYJALMOHHBIE WU CTaTHYECKUE YCKOPUTENIH, AWHAMUYECKUE JIMHEHHBbIE
yckopurenu, yckoputenu Ban-me-I'paada M ckiaguaThle TaHAEMHBbIE YCKOpHUTENH. Takue
ycrpoiicTBa paccMmoTpenbl, Hanpumep, Medoff B matenre CIIIA Ne 7931784, nojHOe onucaHue
KOTOPOTO BKJIFOUEHO B HACTOSIIIUN JOKYMEHT IOCPEICTBOM CCHUIKH.

B kadecTBe HCTOYHMKA U3MY4YEHUS] MOXKHO HCIIOJIB30BaTh IYyYOK BJIEKTPOHOB.
[IpenmyiiecTBaMu My4Ka 3JIEKTPOHOB SIBJISTFOTCS] BBICOKHE MOLITHOCTH J103bI (Hampumep, 1, 5 wu
nake 10 Mpan Ha cek), BBICOKAasi MPOIMYCKHAsT CIOCOOHOCTb, OOOpyNOBaHHWE C MEHBIIEH
repMeTH3anued U ¢ MeHblued usomsanuei. 1Ilydku 371eKTpOHOB Tak:Ke MOTYT UMETb BBICOKHMU
snekTpuueckuil  koapduumeHt mnonesHoro nelicteus (Hampumep, 80%), MO3BONSIOLIHIA
UCTIONIb30BaTh MEHBIIE 3HEPIHH OTHOCUTENIBHO IPYTHUX CIOCOOOB OOJNYyUEHHs, YTO MOXKET
o0yciaBnuBaTh 0oJiee HU3KYIO CTOMMOCTbD SKCIUTyaTallii U MMOHWKEHHbIE BHIOPOCHI TAPHUKOBBIX
ra3oB, COOTBETCTBYIOLIHE MEHbIIEMY KOJUYECTBY NMpUMEHsieMOl sHepruu. Ilydku 31eKTpOoHOB
MOKHO TNOJY4YUTb, HAlpuUMep, C MOMOUIbK 3JEKTPOCTATHUECKUX TI'€HEPAaTOPOB, KaCKaIHBIX

I€HepaToOpPOB, TPAHC(POPMATOPHBIX TI'E€HEPATOPOB, HU3KOPHEPreTUYECKHX YCKOpHUTENeH ¢
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CUCTEMOM CKAaHMPOBAHUS, HU3KO3HEPreTUYECKUX YCKOPUTENEH C JIMHEHHBIM KaTOAOM,
JIMHEWHBbIX YCKOpPUTENEH U UMITYJIbCHBIX YCKOPUTENEH.

DNEeKTPOHBI TaKKe MOTYT ObITh OoJiee 3 (PEKTUBHBI C TOUKU 3PEHUS BI30BA N3MEHEHHH
MOJIEKYJIAPHOM CTPYKTYpbl YIJIEBOACOAEPKALIUX MATEpPHAJOB, HAIMpUMep, IOCPEACTBOM
MexaHu3Ma pacuieruienust neneil. Kpome toro, snextpons! ¢ sHeprusimu ot 0,5 go 10 M»sB
MOTyT HNPOHUKATh B MaTe€PHUasbl C HU3KOH IUIOTHOCTBIO, TAKMEe KaK MaTepHaibl OHOMACCH,
OINHUCAaHHbIE B HACTOSINEH 3asBKe, HAPUMEp, MaTepUasbl C OOBEMHON MJIOTHOCTHIO MeHee 0,5
r/eM’ u rnyonnaoit ot 0,3 mo 10 cM. DNEKTPOHbI B KauyeCTBe HMCTOYHHKA HOHU3UPYIOLIETO
U3JIyUYEHUS] MOXXHO TPUMEHSATb, HANPHUMEp, U CPABHUTENILHO TOHKHX INTaOEesel, CJIIOEB HIIH
NOJUIOJKEK MAaTepHajioB, HAmpuUMep, ¢ TOMMUHONW MeHee mpumepHo 0,5 mroiima (1,27 cm),
Hanpumep, Mmenee npumepHo 0,4 mroiima (1,016 cm), 0,3 mroiima (0,762 cm), 0,25 mroiima (0,635
cM) wn MeHee ripuMepHo 0,1 mrofima (0,254 cm). CornacHO HEKOTOPBIM BAPHAHTAM pPeaIn3aLiu
M300peTeHNsT SHEPTHsl KAXKIOTO 3JIEKTPOHA M3 My4YKa 3JEKTPOHOB COCTABJISIET OT mMpuMepHO 0,3
M>5B no npumepso 2,0 M3B (MIIIITHOH 3J1€KTPOH-BOJIBT), HanpuMep, ot npuMepHo 0,5 MaB no
npumepHo 1,5 MaB umu ot npumepso 0,7 MsB no nmpumepro 1,25 MsB. CniocoObr o6nyueHust
MaTepuajioB OMUCAHbI B yOnukamu 3asBku Ha nmateHt CIIA 2012/0100577 Al, nogannoi 18
okTsiOpss 2011 roma, mMONHOE OMHUCAHWE KOTOPOW BKJOYEHO B HACTOSIIUNA JTOKYMEHT
MOCPEACTBOM CCBUIKH.

VYcerpolicTBa [Nl 3JIEKTPOHHO-JIYU€BOro  OOJNy4eHHMs MOXHO HPUOOpECTH WU
CKOHCTpyupoBaTh. Hampumep, »>jeMeHTbI WIM KOMIIOHEHTBL, TakKhe Kak HHIYKTOPH,
KOHICHCATOPBI, KOPMYChl, MCTOYHUKH IUTAHUS, KaOesiu, 3JIEKTPONPOBOIKA, CUCTEMBI C
peryJupyeMbIM HAmNpsDKEHUEM, OSJEMEHTbl € PEryJHpPOBKOM CHJIBI TOKA, H3OJIALUOHHBIN
Marepuaj, MHUKPOKOHTPOJUIEPbI M OOOPYINOBAaHUE U OXJIAKACHHUS, MOXKHO MpHOOpEeCTH |
CMOHTHPOBATh C TMOJIyY€HUEeM YycTpoicTBa. HeoOs3arenbHO, cepuiiHOE YCTPOHCTBO MOXKHO
MOAU(GUIMPOBATh W/WIM amanTHpoBaTh. Hampumep, yCTPOWCTBA W KOMIIOHEHTBI MOXKHO
npuodOpecTd B JOOOM M3 KOMMEPYECKHX HCTOYHHKOB, ONMMCAHHOM B HACTOSIIEM JTOKYMEHTE,
Bkirodass lon Beam Applications (Jlysen-nss-Hes, bensrusi), Wasik Associates Inc. ([pakar,
Maccauycerc), NHV Corporation (Anonus), the Titan Corporation (Can-uero, Kanudopausi),
Vivirad High Voltage Corp (bumnepuka, Maccauycerc) u/mnu Jlaboparopuu byakepa (Poccus).
TunuuHble SHEPTUU 3JEKTPOHOB MOTYT cocTaByATh 0,5 MaB, 1 MaB, 2 M3B, 4,5 MsB, 7,5 M>B
w 10 M>B. MOImHOCTh THTUYHOTO YCTPOUCTBA AJISL 3JIEKTPOHHO-JIy4EBOTO OOJIydeHUST MOXKET
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 nmaxxe 1000 xkBTt. Yckopurenu, KOTOpPbIE MOKHO

UCTIOJIB30BaTh, BKoudatoT odiydarenu NHV cpenneli sueprum cepuu EPS-500 (mampumep, ¢
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HanpspkeHueM yckopurtens 500 kB u Tokom nyuka 65, 100 umu 150 MA), EPS-800 (manpumep, ¢
HanpspkeHueM yckopuredst 800 kB u Tokom myuka 65 unu 100 MA) nimu EPS-1000 (sanpumep, ¢
HanpspkeHueMm yckopurenst 1000 kB u Ttokom myuka 65 mnu 100 MA). Kpome Toro, MosxHO
UCTIONIb30BaTh yckopurenu u3 cepun NHV ¢ Bbicokoil sHeprueli, takue kak EPS-1500
(Hampumep, ¢ HampsbkeHueMm yckopurens 1500 kB u tokom mydka 65 mA), EPS-2000
(Hampumep, ¢ HampsbkeHueMm yckopurens 2000 kB u Tokom myuka 50 mA), EPS-3000
(Harmpumep, ¢ HampspkeHueM yckoputenss 3000 kB u tokom myuka 50 mMA) u EPS-5000
(marmpumep, S000 u Tokom myuka 30 MA).

BbriOOp ONTHUMAaIBHOrO pEIeHHs] MPH PACCMOTPEHHUH TEXHUYECKHUX XapaKTEPUCTUK
MOIIIHOCTH YCTPOHCTBAa Ui  3JIEKTPOHHO-JIYYEBOTO OOJY4YeHHs BKIIIOYA€T CTOUMOCTH
SKCIUTyaTalluH, KAaIUTAJIbHBbIE 3aTPAThl, AMOPTU3ALMOHHBIE PACXOAbl U TadapUThl YCTPOKCTBA.
Beibop onTUManbHOrO pemeHus MNP PACCMOTPEHMHM YPOBHEH 3KCHO3MLMOHHOW O3Bl
3JIEKTPOHHO-TY4eBOro 00JlyueHus MOKeT ObITh OCHOBAH Ha 3aTpaTaxX Ha HEPTUI0 U 3a0oTe 00
9KOJIOTHH, 0e30MacHOCTH U 3710poBbe. OOBIMHO, reHepaTOphl pa3MeIaloT B KaMepe, Harlpumep,
U3 CBHHLA WJIU OeTOHa, OCOOEHHO MPHU HCIOJB30BAHUN PEHTTEHOBCKOTO M3IYYEHHs], KOTOPOE
reHepupyercss B mporecce. BbpiOOp ONTHMAaNbHOrO peIIeHUs IMPH PACCMOTPEHHH SHEPTUi
3JIEKTPOHOB BKJII0YA€T CTOUMOCTb SHEPTHUH.

C moMoIbi0 yCTpOMCTBa Uil SJIEKTPOHHO-YYEBOro OOJMyHYeHHsT MOXKHO CO3JaTh JIMOO
HETIOZIBIDKHBIA TMy4OK, JUOO cKaHupyromuil mnydok. CKaHUPYIOIIUNA Iy4OK MOXKET OBITh
NPEeANOYTUTENIbHBIM  Oyarozapsi OONBIIOH JUIMHE pa3BEPTKH CKAHUPOBAHUS U BBICOKUM
CKOPOCTSIM CKAaHUPOBAHMS, TIOCKOJIBKY 3TH CBOHCTBA 3(PPEKTUBHO 3aMEHSIOT OOJNBLIVIO INUPUHY
HENOABWHOIO My4yka. Kpome TOro, 10CTynHbIe IUPUHBI Pa3BEPTKU COCTABIAOT 0,5 M, 1 M, 2 M
win Oonee. CKaHUPYIOUIMA TMyYOK SIBJISETCS MPEATIOYTUTENBHBIM COTJIACHO OOJIBIIMHCTBY
BAPUAHTOB peaTU3allii M300pETeHUs, OMMCAHHBIX B HACTOSIIEH 3asBKe, BCIEICTBUE OONbLIEH

IIMPHUHBI Pa3BEPTKU U MOHMKEHHOH BEPOSATHOCTH MECTHOT'O HArPEBAHUS U MOJIOMKH Aradparm.

DJIEKTPOHHBIE TYHIKH — JTUAPPATI'MbI

Cucrema M3BIEUEHUS JJIST YCKOPUTENS 3JEKTPOHOB MOKET COAEPIKATh ABE AuadparMsl
u3 Qonpru. OXNaxmarImUA ra3 B CUCTEME H3BJIEUEHHs ¢ IBYMs auadparmMamu u3 (oNbru
MOXET MPENCTABIIATh COOON MPOAYBOYHBIN I'a3 MIIK CMECh, HAIIPUMED, BO3AYX, UM YUCTBIHN T'a3.
CornacHO OHOMY U3 BapHAHTOB pean3aluy H300peTeHHs ra3 MpeacTaBisseT coO0i NHep THBIN
ras, TaKOM Kak a30T, aproH, Teui W/uim AUOKCun yriepona. IIpennouTurenbHO IPUMEHATD a3,
a He JKUIKOCTb, MOCKOJIBbKY MOTEPH SHEPTrUU B My4YKe 3JEKTPOHOB MUHHUMU3HPOBAHBL. MOKHO

TaKKE€ HCIIOJb30BAaTh CMCCH YHCTOrO rasa, oo npeaABapUTCIIbHO CMCIIAHHBIC, b0
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CMELIaHHbIE HA JIMHHUM Iepe] NOoNaJaHueM Ha nuadgparMbl WIH B TNPOCTPAHCTBO MEXIY
mnagpparmMamu. OXJaKOalOIMUNA Tra3 MOXKHO OXJIaJuTh, HANpPUMEP, C IOMOINBI0 CHUCTEMBI
TeriooOMeHa (HanpuMep, XOJIOAWIbHUKA) W/ HIIH IyTeM UCTIapeHUsl U3 KOHAEHCHPOBAHHOTO ra3a
(HampuMep, SKUAKOrO a30Ta, skuakoro remust). Juadparmbl u3  Qonbru omnmucaHel B
PCT/US2013/064332, noganHoii 10 oktsi6ps 2013 roga, monHOe onucaHue KOTOPOH BKIIIOYEHO

B HACTOSIINH JOKYMEHT NOCPEACTBOM CCBIJIKH.

HATPEBAHUE U MPOITYCKHASA CIIOCOBHOCTSD IIPU OBPABOTKE
OBJIYYEHUEM

IIpy HEYyNpYrux CTOJKHOBEHUSX B OHOMAacce NPU B3aUMOIEHCTBHU 3JIEKTPOHOB U3
Ny4Ka 3JEKTPOHOB C BEIIECTBOM MOKET IMPOUCXOAUTh HECKOJIBbKO mpoueccoB. Hampumep,
MOHHU3ALMsI MaTepuaa, pacilerUieHHue ey MOJMMEPOB B MaTepHualle, CUIMBAHUE MOJMMEPOB B
Marepuaie, OKUCIEHHE MaTepuaia, FeHepUPOBAHNUE PEHTI'€HOBCKOTO M3NY4YeHUsI (KTOPMO3HOTO
U3JYYSHUs») U KOJIeDaTeIbHOTO BO30YKACHHSI MOJIEKYJT (Hanmpumep, reHeprupoBaHue ()OHOHOB).
He Oynyum cBsi3aHHBIMH C KOHKPETHBIM MEXaHH3MOM, YMEHBIIEHHE COINPOTHUBISIEMOCTH
00paboTke MOXeT ObITh OOYCIIOBIEHO HECKOJNBKUMH M3 YKa3aHHBIX 3(P(PEKTOB HEYImpyroro
CTOJIKHOBEHHsI, HalpuMep, HOHM3alMeH, pacCIlerieHHeM Lernel MOIMMEpOB, OKHCIEHHEM HU
reHepupoBaHreM (oHoHOB. HekoTtopele u3 ykaszaHHBIX 3¢ (eKkToB (HampuMmep, B YaCTHOCTH,
I'€HEPUPOBAHHE pPEHTI€HOBCKOTO M3JIy4YeHMs), TpeOYyIOT OSKpPaHHPOBAHUA M TEXHHUUECKUX
OapbepoB, HaIIpUMep, 3aKIIOUEHUE TPOIIECCOB 00IyUeHus] B OETOHHYIO KaMepy (Wi KaMepy U3
APYroro HEMpPO3pa4yHOro Uit u3NydeHuss Marepuana). Jpyroéi sddexr obaydenus,
konebarenbHOe BO30YKIEHHEe, KBUBAJIEHTEH HAarpeBaHuio odpasua. Harpesanue obpasua myrem
O0JIy4eHUsI MOKET MOMOYb YMEHBIIUTH COMPOTUBJISIEMOCTb OOpabOTKe, HO TEepEerpeB MOKET
pa3pyLIUTh MaTepHual, Kak OyIeT ONMICaHO HUXKeE.
[0001] Annabatudeckoe moBbimeHne Temmepatypbl (AT) B pesyibTare MNOMIOIEHHS
MOHU3UPYIOIIEro u3nyueHus onuceiBaercs ypasHenuem: AT = D/Cp, roe D npencrasnsier codoi
cpennroro nosy B KI'p, Cp mpenctasnser coboii Temnoemkocts B [/t °C u AT mpencrasnser
coboii usmenenue Temnepatypsl B °C. Tema0eMKOCTh THIIMMHOTO CYXOro MaTepuaja GHOMAacChl
Oyzmer coctaBisiTh Okojio 2. Brnaknast Onomacca Oyner umerh OoJiee BBICOKYIO TEIIOEMKOCTh B
3aBHCHUMOCTH OT KOJIMYECTBA BOJBI, IMOCKOJBKY TEIUIOEMKOCTh BOABI O4€Hb BbICOKa (4,19 JIx/T
°C). MeTanabl UMEKOT ropasao Oolee HM3KHE TEMIOEMKOCTH, HalpUMep, TerJIOEMKOCTb
Hepskaseromeli cranu 304 cocrasnser 0,5 JLx/r °C. M3MeHeHue TeMmmepaTypbl BCJIEICTBHE
MTHOBEHHOTO IOTJIOIIEHUS H3JIyUeHHs] OMOMAcCON 1 HePKaBEIOIeH CTaJIbIO IS pa3IMYHbIX 7103

oOnyueHust nokasaHo B Ttabmuue 1. Ilpu Oonee BbIcOKMX Temmeparypax Ouomacca Oyner
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pa3jaratbCs, 4YTO HNPUBEACT K MAKCUMAJIbHOMY OTKJIOHCHHUIO OT OXHUAACMbIX W3MEHEeHUI

TeMIepaTypsbl.

Tabnuua 1: PaccunranHoe yBennueHNe TeMIIEpaTy phl Uit OMOMacChl U HEPKaBEIOLIeH cTanin

Jo3za (Mpan) buomacca Cranb
pacuernoe AT (°C) AT (°C)
10 50 200
50 250, pasznoxxeHue 1000
100 500, paznoxenue 2000
150 750, paznoxeHue 3000
200 1000, paznoxenue 4000

Bricokne TemmepaTypel MOTYT pPa3pyLINTh W/HIH MOAM(DULIMPOBATH OHOMOIMMEPHI B
oromMacce, Tak 4TO MOJUMEPbI (HampUMep, LEJUTI0JI03a) HE TMOIXOIAT ISl JOMOJHUTEIbHOM
oOpaboTtku. buomacca, moxBepraemasi BO3ICHCTBUIO BBICOKHMX TEMIEpaTyp, MOXKET CTaTh
TEMHOH, JIMIIKOM M MCIYCKATh 3allaxy, YKa3bIBAIOLIUE HA Pa3jiocKeHHe. JIMIMKOCTb MOXKET nake
3aTPYAHUTH TMEpEeMEIeHHe MaTepuana. 3arnaxu MOTyT OBITh HENPUSTHBIMA U CO3/1aBaTh
npobnemy OezonmacHocTu. DakTHUECKH, ObLIO OOHAPYKEHO, YTO B IPOLIECCAX, ONUCAHHBIX B
HACTOSIIEN 3asBKe, LeIecoo0pa3HO MOJAep:KUBAaTh OHOMAaccy TIpPH TEMIEpaType HUXKe
npumepHo 200 °C (manpumep, Hwke npumepHo 190 °C, nmxe npumepro 180 °C, Huxe
npumepHo 170 °C, Huxe npumepHo 160 °C, Hmke npumepHo 150 °C, Hmke npumepro 140 °C,
Hwke npumepHo 130 °C, Hwxke npumepso 120 °C, vmwke npumepro 110 °C, ot npumepno 60 °C
no 180 °C, or mpumepho 60 °C no 160 °C, ot npumepro 60 °C no 150 °C, ot npumepno 60 °C
no 140 °C, or mpumepno 60 °C no 130 °C, or npumepro 60 °C no 120 °C, ot npumepno 80 °C
no 180 °C, ot npumepno 100 °C mo 180 °C, ot nmpumepno 120 °C no 180 °C, ot npumepro 140
°C no 180 °C, ot nmpumepno 160 °C go 180 °C, ot mpumepno 100 °C no 140 °C, ot npumepHO
80 °C o 120 °C).

bruto 0OHapyskeHO, YTO JJIsl MPOLIECCOB, ONMUCAHHBIX B HACTOSIIEH 3asBKe (Hampumep,
IUIST YMEHBIICHHsI COMPOTUBIISIEMOCTH 00paboTKe), HeoOXomuMo OOJydeHHe C JO030i BBILIE
npumepHo 10 Mpan. Kpome Toro, HeoOXoamma BBICOKasl MPOIYCKHAsT CHOCOOHOCTh, YTOOBI
oOJy4eHHe He CTajo y3KUM MecToM mnpu oOpaborke Omomaccel. OOpaboTka MOTUUHSIETCS
ypaBHeHHIO MomHOcTH 103bl: M = FP/D x Bpems, rme M mnpencrasiser coboll maccy
obnygyenHoro marepuana (kr), F mpencrasisier coOol TOMI0 MOLITHOCTH, KOTOpPAst MOTJIOLIAETCS

(OespasmepHas BenmuuHa), P mpencrasniser codoli MomHOCTh M3nydeHus: (KBT=HamnpsokeHue B
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M>5B x Tok B MA), BpeMsi ripencrasisier codoi Bpemst o0paboTtku (cek) u D mpexncrasinsier codoit
noromennyro 103y (KI'p). B Tunudnom mporiecce, B KOTOPOM JOJIsI MOTJIOMEHHON MOIIHOCTH
(duKcupoBaHa, MOLTHOCTh M3JIyUEHHs OCTAETCS MMOCTOSTHHON 1 HeO0OX0uMa onpeaeNneHHas 034,
NPOMYCKHYIO CIIOCOOHOCTH (Hampumep, M, oOpaboTaHHONH OMOMACCh) MOKHO TIOBBICHTD MyTEM
yBeNM4YeHus1 BpeMeHH oOnydenus. OHAKO yBeJNYEeHUE BpeMeHH OONydeHus: 6e3 BO3MOKHOCTH
OXJIAXKIEHUs] MaTepuana MOXKeT TPUBECTH K UYPE3MEPHOMY €ro HarpeBaHMIO, Kak
NPOWUTIOCTPUPOBAHO C MOMOIIBIO PaCcUeTOB, MOKa3aHHBIX BbIe. [1ockonbky Onomacca umeer
HU3KYIO VAEIBHYIO TEIJIONPOBOIHOCTH (MeHblne nmpumepHo 0,1 Bt M'IK'I), paccessHuE TeIuia
TIPOUCXOIUT MEIJICHHO, B OTJIMYHE, HAIPUMED, OT MeTaIoB (Goibine mpumepro 10 Bt mK™),
KOTOpbIE MOTYT PacCeMBaTh SHEPTHI0 OBICTPO, MPH YCIOBHH, YTO HMEETCS] CTOK TeIuia JUIs

nepenavy SHEpruu.

SJIEKTPOHHBIE TYHIKH — HIOI'JIOTUTEJIA ITYYKA

CorynacHO HEKOTOpPBIM BapUaHTAM pealn3aluu H300peTeHHuss CUCTEMbI U CIOCOOBI
BKJIFOYAIOT MMOMJIOTHTENb Mydka (Hampumep, 3aTBop). Hampumep, morioTurtens mydyka MOKHO
UCTIONIb30BaTh ISl OBICTPOrO NpEeKpalleHWss WM YMEHbLIeHHs OONydeHus Mmarepuana Oes3
BBIKJIFOYEHUSI ~ JJIEKTPONMTAHHUS  HJIEKTPOHHOIYYEBOTO  yCTPOWCTBA.  AJIBTEPHATHUBHO,
HOTJIOTUTENb Ty4YKa MOXKHO HCIIONIb30BaTh INPH TMOAKJIIOYEHUN NHUTAHUS IyYKa 3JIEKTPOHOB,
HanpuMep, NOTJIOTUTENh ITydKa MOXET OCTAHOBUTbH IMYyYOK 3JIEKTPOHOB, MOKAa TOK Iy4Ka HE
noctur Tpedyemoro ypoBHsA. Ilormorutens mydyka MOXHO TOMECTUTh MEXAY MNepBOH
nradparmoit u3 ¢oapru U BTOpol auadparmoii u3 ¢onbru. Hampumep, morioTurens mydka
MOKHO YCTaHOBUTbh TaKUM 00pa3oM, 4TOObI OH ObLI MEPEeIBHKHBIM, TO €CTh TaK, YTOOBI €ro
MOKHO OBLIO MepeMeInaTh Ha TPAeKTOPHIO Mydka W yOupaTh ¢ yka3aHHOW Tpaektopuu. Jlaxke
MOKHO HCIIOJIb30BaTh YaCTUYHOE MEPEKPBITHE My4Ka, HANpPUMEp, IJIsl PEryJIHPOBAHUS JIO3bI
oOnyuenust. [Tornorurens my4yka MOXKHO YCTAHOBUTH Ha TOJY, Ha TPAHCIIOPTEpE sl OMOMAacChl,
NPUKPETUTD K CTEHKE, K YCTPONUCTBY M3Ny4eHUs (HanmpuMep, K KpOHIUTEHHY JJIsl CKAHUPOBAHUS])
WM K J00OH OmopHON KOHCTpYKUUH. [lOrjmoTuTens mydka MPEANOYTUTENbHO 3aKPeIUISIOT
OTHOCHUTENIbHO KPOHIITEWHA JJIsl CKAaHHMPOBAHUS TaKUM 00Opa3oM, YTOOBI My4YOK MOKHO OBLIO
3¢ (eKTUBHO pEryJIupoBaTh C IOMOINBIO MOTJOTHTENS My4yka. [IOrjoTuTens mydka MOKET
cofiepKaTh LIAPHUP, PENbC, KOoJieca, MPOpPe3n WU APYrue CPEACTBA, IMO3BOJSIIOLINE €My
(YHKUMOHUPOBATh TNpPH NEPEMELIEHHNH B IMYy4YOK M U3 Tydka. [lorioTturenp mydka MOKHO
BBITMIOJIHUTh W3 JIEOOOro MaTepuaja, KOTOpbI OyAer 3anep:kuBaTh MO MeHblnel mepe 5%

3JIEKTPOHOB, Hampumep, no MeHblieit mepe 10%, 20%, 30%, 40%, 50%, 60%, 70%, no
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MeHbluel mepe 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% wunu naxe
npuMepHoO 100% 351eKTpOHOB.

[TornoTuTtesp Myvyka MOKHO BBITOJHUTb U3 METaJJIa, B TOM YHUCIIE, HO HE OrPaHHUYHBASICh
UMM, W3 Hep’KaBelollel CTanM, CBUHIA, >Xeje3a, MonudneHa, cepeOpa, 30J10Ta, TUTAHA,
ANIOMUHUS, OJIOBA WJIM CIUIABOB TMEPEYUCIIEHHBIX METAJJIOB, WM JIAMHHATOB (CJIOUCTBIX
MaTe€pHajoB), M3TOTOBJIEHHBIX C TMPUMEHEHHEM YyKa3aHHbIX METAJUIOB  (HampuMmep,
KEPAMUYECKOrO Marepuaja ¢ METAJNIHYECKUM MOKPBITHEM, TOJIUMEPA C METAJUIMYECKUM
MOKPBITHEM, KOMITIO3UIIHOHHOTO MarepHalia ¢ METAJUIMYECKHM IOKPBITHEM, MHOTOCIONHBIX
METAJTHYECKUX MATePUAJIOB).

[TornoTutesnp Mydka MOXKHO OXJIAAWTh, HATPUMED, C MOMOIIBI OXJIAKAIOIIEH TEKyUeit
Cpenbl, TaKOH KaK BOIHBIN pacTBOp MiK ra3. IlorioTutens mydka MOKET ObITh YaCTUYHO WIIH
MIOJITHOCTBIO TIOJIBIM, HANPUMEp, COIEpsKaTh MOJOCTH. BHyTpEeHHEe MPOCTPAHCTBO MOTJIOTHTEJISI
ny4Ka MOKHO HCIIOJIb30BaTh IS OXJIAKMAIOIINX SKUAKOCTeW W ra3oB. IlorjnoTutens mydka
MOKET UMeTh JIOOyK (GopMy, B TOM YHCIE, IUIOCKYIO, H30THYTYIO, KPYTJIYIO, OBAJIbHYIO,
KBaJ[PaTHYIO, MPSIMOYTOJBHYIO, CKOLIEHHYIO M KIIMHOBUIHYIO (hOPMBI.

[Mornotutenp mMy4ka MOKET HMETh TmephOpaIOHHbIE OTBEPCTHS, YTO TO3BOJISET
HEKOTOPBIM 3JIEKTPOHAM TMPOXOIAUTh Yepe3 HUX, peryiupys (Hampumep, yMeHblias), TaKhUM
o0pa3om, ypoBHU OOJydeHHs MO BCel moianud nuadparMbl WIH B ONpedeNeHHbIX 00J1acTsaX
nradparmel. [1ornoTuTeNs Myvka MOKET MPENCTABIATh COOOMH CeTh, M3TOTOBJIEHHYIO, HATIPUMED,
U3 BOJIOKOH WJIM MPOBOJIOKH. J{Jisi peryaupoBanust 0ONyUeHHsI MOXKHO HCIIOJIb30BaTh HECKOJIBKO
MOTJIOTUTENIEH MyyYKa, COBMECTHO WJIM He3aBUCHMO. [1OrJoTHTENb MyyYKa MOJKHO PEryJHpOBaTh
IMCTaHIIMOHHO, HAPUMEp, C MOMOINBIO PAUMOCUTHAJIA, MJTH KECTKO BMOHTHPOBATh B IBUTaTEIb

AJIA MEPECABUIXKEHUA MTyYKa B Pa3HbIC ITOJIOKCHUA.

JIOBYHIKH JISA ITYYKA

BapuanTel peanusanuu u300peTeHHs, ONMHCAHHBIE B HACTOALICH 3asiBKE, B Clydae
00paboTKH HM3JIy4YeHHEM TaKK€ MOTYT BKJIIOUATh JIOBYINKY Ui Mydka. Llemp JOBYIIKM st
ny4dka COCTOMT B 0€30MacHOM TMOTJIOUICHWH Iydka 3apsDKeHHbIX dvactull. I[lomoOHo
MOTJIOTUTENO TyYKa, JIOBYIIKY JUIA Iy4Ka MOKHO HCIOJNb30BaTh JJII OJIOKUPOBKU ITy4YKa
3apsbKeHHBIX JacTull. OHAKO JIOBYIIKA Ui My4YKa SIBISIETCS ropaszfno Oosee HaneKHOH, deM
MOTJIOTUTEND TyYKa U MpeIHa3HauYeHa Uit OJIOKMPOBKH MOJIHOW MOIIHOCTHU Iy4YKa 3JIEKTPOHOB
B T€UEHUE NPOAOLKUTENBHOIO MEPUOAA BpEMEHH. Y Ka3aHHbIE JIOBYIIKH YACTO UCIIONB3YIOT AJIs

6J'IOKI/IpOBKI/I IMy4Ka IIpu NOAKJIHOYCHUN YCKOPUTEIIA K IMUTAHUIO.
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Kpome TOro, noBylIKM Ui Iy4YKa BBIIOJHEHBI C BO3MOXXHOCTBIO BbIACP>KUBAHUS
TEIUIa, BBIAEISIEMOr0 YKa3aHHBIMU Iy4YKaMH, U OOBIYHO M3TOTOBJIEHBI U3 TAKUX MaTEPHAJIOB, KaK
Mellb, AJIOMUHUH, yriepox, Oepusuiuil, Bombdppam i pryTh. JIOBYLIKM U1 MydKa MOXKHO
OXJIAAUTh, HAIIPUMED, C MOMOLIBIO OXJIAXKAAIOLIEH TeKy4Yel Cpefbl, KOTOPas MOKET HaXOAUThCS

B TCIIJIOBOM KOHTAKTE C HOBYLHKOﬁ JUTA TIyYKa.

MATEPHUAJBI BUOMACCHI

JIMTHOLIENTFOJIO3HbIE MATEPHAIbl BKIIFOYAIOT, HO HE OTPAHUYMBAIOTCS MMH, IPEBECHHY,
NPECCOBAaHHYIO JPEBECHHY, NpPEBECHbIE OTXOIbl (HANpPUMEP, OMWJIKH, IPEBECHHY OCHHBI,
IPEBECHYIO CTPYKKY), TpaBbl (HAmpUMep, NPOCO TNPYTHEBUAHOE, KHTAHCKUI TPOCTHUK,
CHApPTHHY, IBYKHUCTOYHUK TPOCTHUKOBHIHBIN), 3€PHOBBIE OTXOIbI, (HANPHMEP, PHCOBYIO
HIeNyXy, LIeNyXy OBCa, COJOMY IMILICHHULbI, SYMEHHYIO LIENyXY), CeIbCKOXO3sHICTBEHHbIE
OTXOJbI (HAMpHMeEp, CHUIIOC, COJIOMY KaHOJIbI, COJIOMY IIIEHHIIbI, COJIOMY SIMMEHSI, COJIOMY OBCA,
COJIOMY pHCa, JKYT, KOHOIUIO, JieH, 0aMOyK, cu3anib, adaKky, CTEP)KHH KYKYPY3HBIX MOYaTKOB,
KYKYPY3HYIO COJIOMY, COEBYIO COJIOMY, KYKYPY3HO€ BOJIOKHO, JIFOLIEPHY, CEHO, BOJIOCSHOMN
MOKPOB KOKOCAa), OTXOIbI OT repepaboTku caxapa (Hampumep, >KMbIX, CBEKJIOBUYHBIN KOM,
JKMBIX araBbl), BOIOPOCJIHM, MOPCKHE BOXOPOCIH, HABO3, CTOYHBIE BOIBI M CMECHU JIFOOBIX M3
NEPCUNCIICHHBIX BCIICCTB.

B HEeKoTOpBIX Ciydasix, JTUTHOLEIUTIONO3HBIA MaTeprall BKIIOUAET CTEPIKHU KYKYPY3HBIX
no4yaTtkoB. M3MenbueHHblE WM Pa3npOOJIEHHbIE MOJIOTOM CTEP’KHH KYKYPY3HBIX IMOYaTKOB
MOKHO PAacCrpeesuTh B BHUIE CJIOS CPaBHUTEIHHO PABHOMEPHOW TOJNIIMHBI [ OOMyYEeHUs] U
nocyie OOJydeHHss WX JIErKO IUCIEPrupoBaTh B Cpene Uil JAajibHeimeid obOpaborku. B
HEKOTOPBIX Clydasix IJisi o0jierdeHusi yOOPOYHBIX padoT M cOOpa HCHONB3YIOT KYKYpy3HOE
pacTeHre LeTMKOM, BKJIFOUYasl KYKYpy3HbIe CTeOJIH, KYKYPY3HbIE 3epHA M B HEKOTOPBIX CIIydasx
Ia)ke KOPHEBYIO CUCTEMY PACTEHHUSI.

HpeI/IMYH.[eCTBeHHO JOMOJIHUTCIIBHBIX IMUTATCJIBHBIX BEILICCTB (KpOMe HCTOYHUKA a30Ta,
HanpuMep, MOYEBHHBI WJIM aMMHakKa) B TMpouecce (PpepMeHTalMU CTEp)KHEH KyKypy3HBIX
MOYaTKOB WM  LEJUIIOJO3HBIX  HJIM  JIMTHOLGJUTIOJIO3HBIX ~ MaTepHaOB,  COMAEpIKalUX
3HAYUTEJbHBIE KOJIMYECTBA CTEPIKHEH KYKYPY3HBIX IIOYATKOB, HE TpeOyeTcs.

Kpome TOro, Crep:kHM KyKypy3HbIX IIOYAaTKOB, NEPEA U IOCJIE€ H3MENbYEHHUs, JIerde
nepeMemare 1 JUCHEPrupoBaTb, U OHHU MPOABJAOT MCHBIIYIO CKIIOHHOCTH K O6pa3OBaHI/II'O
B3PbIBUATBIX cMecel B BO3AyX€ T1TI0 CpPaBHCHUKO C JAPYrUMH  LHCJUIKOJIO3HBIMU  WUJIN

JIMTHOLECJUTFOJIO3HBIMU MaT€pUajiaMi, TAKUMH KaK CCHO U TPaBbI.
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Ilenmrono3HpIe MaTepHajbl BKIIOYAIOT, Hampumep, Oymary, OyMakHble H3IENHs,
OyMaskHBIe OTXO[bl, OYMaKHYI0 MAacCy, MUTMEHTHYI0 OyMary, MeJOBaHHYK Oymary, Oymary c
NOKPBITHEM, OyMary ¢ HaIrOJHUTEJSIMH, JKYPHAJIbl, I€YAaTHYIO NMPOAYKLUMIO (HAalpuMep, KHWUTH,
KaTajJory, CIPAaBOYHHMKH, STUKETKH, KaJeHIapH, IO3APABUTENIbHbIE OTKPBITKH, OpOLIIOPHI,
IPOCHEKTHI, ra3eTHyr0 Oymary), Oymary ajst mpuHTepa, Oymary ¢ IOJIMMEPHBIM IMOKPBITHEM,
KapTOYKH, KapTOH, OYMaKHBIH KapTOH, MaTepHasibl C BBICOKUM COAEpIKaHHUEM Ol-LIEJITIOJIO3bI,
TaKMe KaK BaTa, M CMECH JIOOBIX M3 TEepPEUMCIIEHHBbIX MarepuanoB. Hampumep, OymakHble
usnenus, onucaHHbie B 3asBke Ha mateHT CIITA Ne 13/396365 («Magazine Feedstocks» Medoff
¢ coaeropamu, nomaHHoW 14 ¢espans 2012 roga), MojgHOE OMUCAHHE KOTOPOW BKJIFOYEHO B
HACTOSIIIUI TOKYMEHT MOCPEICTBOM CCBUIKH.

Lemmro03HbIE MaTepUANIbl TAKXKE MOTYT BKJIIOYATH JIMTHOLEJUTIOJIO3HBIE MAaTEpHaJIbI,
KOTOpbIe OBUIH YaCTHYHO WUJIH MOJHOCTHIO NETUTHU(PHIIUPOBAHBL

B HEKOTOpBIX caydasx MOXKHO HUCIOJIB30BATh IPYTHe MaTepuatbl OMOMacChl, HapuMep,
KpaxMaJibHble MaTepuanbl. KpaxmanpHble MaTepuasibl BKIIOYAOT CaM KpaxMal, HampuMmep,
KYKYPY3HBIH KpaxmaJl, MIIeHHYHbIN KpaxMai, KapToQeabHbId KpaxMall UM PUCOBBIA Kpaxmall,
MPOM3BOAHOE KpaxMalia WJIM MaTepuall, CONep AU KpaxMall, TAKOW KaK CbeIOOHBIN MPOAYKT
NUTAHUS WM CENIbCKOXO3sIIICTBEHHAst KynbTypa. Hampumep, KpaxMasibHBIH MaTepuas MOXKET
NPEACTaBIATh COOOH apakady cbeOOHYI0, TPEUHEBYIO KpyIy, OaHaH, SYMEHb, MAHHOKY, KY/3Y,
OKpY, caro, copro, OObIKHOBEHHBIH TOMAaLIHUN KapTodenb, crnaakuil Kaprodens, Tapo, IMC WIH
omuH win Oosiee BUAOB OOOOBBIX, TAKMX Kak KOHCkHe 000bI, ueueBmna uiam ropox. Cmecu
mMOOBIX IBYX MM Oonee KpaXMaJbHBIX MaTEPHAJOB TAaKKe SIBISIFOTCS KPaxMaJlbHbIMU
marepuasamu. Kpome TOro, MO’KHO HCHOJB30BaTh CMECH KPaXMAaJbHbIX, LEJUTFOJIO3HBIX W/WIIN
JIMTHOLGJUTIOJIO3HBIX MaTepuasioB. Hampumep, Onomacca MOKET MpencTaBiisiTh cOO0i pacTeHue
LEJIUKOM, YacTh PACTEHHsI WJIM pa3Hble YacTU PACTEHMs, HANpPUMEp, IILICHULbI, XJIONKA,
KYKYpy3bl, pruca win aepeBa. KpaxmMaibHble MaTepraibl MOXHO 00paboTaTh ¢ MPUMEHEHUEM
JIHO0OBIX CITOCOOOB, OMMCAHHBIX B HACTOSIIEHN 3asIBKE.

MukpoOHbIe MaTepHalbl, KOTOPbIE MOKHO HCIIOJIb30BaTh B KAUECTBE ChIPHsI, BKIFOUAOT,
HO HE OrpPaHHYHMBAIOTCA WMH, JEOOOH NPUPONHBIA WM TE€HETHYECKH MOAM(ULINPOBAHHBINA
MHUKPOOPTAHU3M WJIM OPTaHU3M, KOTOPBIE COIEPKHUT MM CIMOCOOEeH 00ecnedyuTh HCTOYHHK
yIIeBOAOB (HampuMep, LEJUTI0NI03Y), HAIPUMEpP, MPOTUCTBI, HANPHMEp, JKUBOTHBIE MPOTHUCTHI
(HampuMmep, mpocTeiinue, Takue Kak (uaremaTtel, aMeOOHIHBIE TpocTeimue, WHPY30puu U
CTIOPOBUKH) M PACTUTENIbHBbIE MPOTHUCTHI (HANPUMEP, BOAOPOCIH, TAaKUE KaK aJbBEOJSPHBIE,
XJIOpapaxHO(PUTOBbIE, KPHUIITOMOHAJOBBIE, JBIJICHUIbI, TIJIayKOQHUTOBBIE, TanTOPHUTOBHIE,
KpacHble BOIOPOCIH, CTPAMEHOINWIbl M 3eJieHble BOAOpociu). Jlpyrue mpumepsl BKIKOYAIOT

MOPCKHE€ BOAOPOCIH, TUIAHKTOH (HarpuMep, MaKPOIUIAHKTOH, ME3OIIAHKTOH, MUKPOIUIAHKTOH,
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HAHOIUIAHKTOH, IHUKOIUIAHKTOH U ()EMTOIUIAHKTOH), (PUTOIIAHKTOH, OakTepuu (Hampumep,
IPAMIIOJIOKUTENbHBIE OaKTepUH, IPaMOTPULATENbHbIE OAKTEPUH U SKCTPEMO(]DHIIBI), APONKU
u/unmm uxX cMmecu. B HEKOTOpBIX ciy4asx, MHKPOOHYIO OHOMAaccy MOKHO TIIOJNYYUTh U3
NPUPOAHBIX HCTOYHUKOB, HAIpUMeEp, OKeaHa, 03€p, BOIHBIX OOBEKTOB, HANPUMEp, COJIEHOM
BOJBl WJIM IPECHON BOABL, WIM Ha cyule. B kadecTBe albTE€pPHATUBBI UM B JOMNOJHEHMUE,
MHKpPOOHYI0O OHMOMAaccy MOXKHO IOJYYHUTb M3 CHCTEM KYJbTHBHUPOBAHUS KJIETOK, HAlpHMep,
KPYIHOMACIITaAOHBIX CUCTEM CYXOTr0 U BJIAXKHOTO KYJBTHUBUPOBAHUS U (DePMEHTALIUH.

CornacHO ApyruM BapHaHTaM peaji3allid HU300peTeHUss MaTepuaibl OMOMAcChl, TaKHe
KaK LEJUIFOJIO3HbIEe, KpaxMallbHble M JIMTHOLIEJUTIOJIO3HbIE HCXOAHbIE MaTepHUalibl, MOXHO
NOJIYYHUTh U3 TPAHCTEHHBIX MHUKPOOPTaHU3MOB U PACTEHUH, KOTOPbIE ObLTH MOAM(ULIUPOBAHBI
OTHOCHUTENIbHO COpTa JUKOro Tuma. Takue MOAM(HKALNUN MOXKHO OCYLIECTBUTB, HAIPHMED,
MIOCPEACTBOM TOBTOPSIOIIUXCS CTaAul CeNEeKLUH U pa3BelleHUs C MOJydYeHHEeM B PacTeHUU
TpeOyeMbIx mpu3HakoB. Kpome TOro, yka3aHHbIE PACTEHHUS] MOTJIM COAEPIKATh MO CPABHEHHIO C
COPTOM IUKOIO THUMA YyIAJIeHHbIH, MOAU(HUIIUPOBAHHBIN, C MONABJIEHHOW SKCHpeccueil w/wimm
nobaBneHHBI TEeHEeTHYeCKHi Marepuan. Hanpumep, TreHeTHUeCKH MOAU(PUIHMPOBAHHBIE
pacTeHUsT MOXHO TIOJYYUTh C TMOMOINBI0 TexHosoruii pekomOmHaHTHBIX JIHK, B koTOpBIX
reHeTHYeCKre MOAMU(UKALIMHM BKJIIOYAIOT BHECEHHE WIM MOJU(PUIMPOBAHUE CIIEUPHUECKUX

Fr€HOB H3 pOAUTCIBCKUX COPTOB, WM, HAIPUMEP, NOYTEM MNPUMEHCHUA TPAHCTCHHOI'O

,
pas3BeneHus], IpU KOTOPOM B pacT€HUE BBOAAT CrieLU(UUECKUN I'eH UM T'eHbl U3 JPYyroro BUAa
pacteHust w/unu Oaktepuil. Jlpyroil myTh CO3JaHUSI T€HETHUECKON M3MEHYMBOCTH PEAH3YIOT
yepe3 MyTalOHHOE pa3BelleHHue, NPU KOTOPOM M3 3HJOT€HHBIX '€HOB HUCKYCCTBEHHO CO3JAI0T
HOBble ajuiesd. VCKyCCTBEHHBbIE T€Hbl MOXHO CO37aTh pPa3HbIMH CHOCOOaMH, BKIIFOYAs
00paboTKy pacTeHHUsI WM CEMSTH, HAIIPUMEP, C TIOMOLIBIO XUMHUYECKUX MyTareHOB (Hampumep, C
NPUMEHEHUEM  aIKWIMPYIOIIMX  areHTOB,  OSMOKCHIOB,  aJKaJOWIOB,  MEPOKCHIIOB,
dbopManpaeruna), oOiydeHHs] (HAMpPUMEpP, PEHTTEHOBCKOTrO OOJy4YeHHs, raMMa-O0JydYeHus],
HEUTPOHOB, Oera-dacThl, anb(a-4acTHll, MPOTOHOB, NEHTPOHOB, Y @-00/y4eHHsT) U TEIJIOBOTO
ylapa Wid ¢ IPUMEHEHHUEM APYrod BHEINHEH HArpy3KH M IMOCIENYIOIUX METOAOB CEIEKIIHH.
Jlpyrue cnocoObl MOJy4YeHUsT MOAM(PHLMPOBAHHBIX T'€HOB peaNu3yroT ¢ npuMmeHeHuem I[P
CHIDKEHHOW TOYHOCTH W mepectaHoBku B JIHK ¢ mocnemyromedi BCTaBKOW HEOOXOTUMOU
monuduuuposanHoii JIHK B TpeOyemoe pactenme mim cemsi. CriocoObl BHeCEHHs TpeOyemoi
IeHEeTHYECKOH M3MEHYMBOCTH B CEMsI WJIM PACTEHHE BKIOYAKOT, HAMpPUMeEp, NPHMEHEHHE
OaKTepUabHOTO HOCHUTENS, OAJTMCTHUECKYIO0 TpaHC(EeKLUto, ocaxkaeHue ¢ocdara KaabIvs,
3JIEKTPOTIOPALMIO, CIUIAHCHUHI T€HOB, IIOABJIEHHE OHKCIPECCHH T€HOB, JUNODEKIHIO,
MHUKPOMHBEKLIMIO W TPUMEHEHWe BHUPYCHBIX HOCHUTENeH. JIONMOJHUTENbHbIE TI'e€HETHYECKU

Monu(pULIUPOBaHHbIE MaTepuaibl ObUIH omucanbl B 3asiBke Ha mareHT CIIIA Ne 13/396369,



34

nonanHoi 14 ¢epans 2012 roma, MOJHOE OMUCAHHE KOTOPOW BKIIFOYEHO B HACTOSIIHIMA
JOKYMEHT MOCPEICTBOM CCHUIKH.
JIroOble 13 criocoOOB, OMMCAHHBIX B HACTOSINEH 3asBKE, MOXKHO PEAM30BATh C TIOMOLIBIO

cMeceii TOOBIX MaTepraioB OHOMACCHI, OMMCAHHBIX B HACTOSIIIEH 3asBKeE.

JAPYT'UE MATEPHUAJIBI

Jlpyrue wmarepuanbl (HampuUMep, NPUPOAHBIE WM CHHTETUYECKHE MAaTepHalbl),
HampuMep, TMOJIUMEpPbL, MOXKHO 00paboTaTh WWIM MOJYYHTh C TIOMOINBI CHOCOOOB,
o0OpyZIOBaHUsI W CHCTEM, OINHMCAHHBIX B Hacroseill 3asBke. Hampumep, mnonmusTHIEHA
(HampuMep, TUHEHHOTO MOJMATHIIEHA HU3KOH TNIOTHOCTH U MOJIM3THUIIEHA BBICOKOH TUNIOTHOCTH),
NOJIUCTUPOJIOB,  CYJIb()OHUPOBAHHBIX  TOJUCTHPOJIOB,  TOJUBHHIIIXJIOPUAA,  CIOXHBIX

nom¢upoB (Hanmpumep, Heinmona, DACRON™, KODEL™) nonuankuieHOBbIX 3(QUpPOB,

,
NOJMBUHWJIOBBIX 3¢upoB, nomuamunos (Harmpumep, KEVLAR™) mnonustunenrepedTanara,
areraTa IeJUTIOJIO3bl, aleTalls, MOJHAKPUIIOHUTPIIIA, oukapOonaTos (Hanpumep, LEXANTM),
AaKPUJIOBBIX ~ MAaTEpUAJIOB  [Hampumep, MNOJU(METHIMETaKpuiaTa)|, MOJUAKPUIOHUTPHIIA,
NOJINYPETAHOB, MOJHUIIPONMIEHA, MOMHOyTagueHa, NOJMU300yTUIeHa, NOTHAKPUIOHUTPUIIA,
noJMXJIoponpeHa (Hampumep HeompeHa), nonu(iwc-1,4- n3onpeHa) [Hampumep, MPHUPOIHOTO
kayuyka], mnomnu(tpaHc-1,4-uzonpena) [Hampumep, ryTrramepuu], ¢eHoapopmambaeruia,
MeJaMUH(pOPMabAETHa, STOKCHUAOB, CIOXKHBIX MOIN3(PUPOB, MOJINAMUHOB, MOJHKAPOOHOBBIX
KUCJIOT,  TOJMMOJIOYHBIX  KHCJIOT,  IOJUBHUHWIOBBIX  CIIMPTOB,  IOJHMAHTUAPHUIIOB,
nojudropyrneponos (Hanpumep, TEFLONT™) — coenniHeHWil OpPraHHYECKOTrO KpPEMHUS
(HampuMep, CHJIMKOHOBOTO Kay4dyKa), TMOJHCUJIAHOB, NPOCThIX mMonudGupoB (Hampumep,
NOJMATUIEHOKCHIA, TIOJMHUIPOIIJICHOKCHIA), BOCKOB, Macel W M3 cMmecedl. B Hacrosmee
n300peTeHne TakKe BKJFOYEHBI IJIACTMACCHI, PE3HMHBI, 3JIACTOMEpPBI, BOJOKHA, BOCKH, TEJH,
Macia, aAre3dBBl, TEPMOIUIACTMACCHI, TEPMOPEAKTUBHBIE IIJIACTMACCHI,  pa3jlaraeMble
MHUKPOOPTAaHU3MAaMH TOJIMMEPBL, CMOJIbIL, MOJYYEHHbIE ¢ IPUMEHEHUEM YKa3aHHBIX MOJIMMEPOB,
Apyrue TOJUMEpPBI, JPYrHe MaTepuanbl U UX KOMOMHAIUMH. YKa3aHHbIE MOJIUMEPBI MOYHO
HOJYy4YUTh C MOMOIIBIO JIFOOOr0 MPUMEHHUMOTO CrIoco0a, B TOM YHCIIE, C MTOMOIIBI0 KaTHOHHON
NOJMMEPH3aLY, aHHOHHOW NMOJMMEPH3alHH, PaJIUKaIbHON MOIMMEPU3ALUH, MOJTUMEPH3ALNH
10 MEXaHU3MY METaTe3MCa, MOJIUMEPU3ALINN C PACKPBITHEM KOJIbLIA, TIPUBUTOH IMOJMMEPH3ALHY,
aJIUTHBHOW MoNuMepu3anuu. B HEKOTOpBIX ciydasx crocoObl 0OpalOTKH, ONHCAHHBIE B
HACTOSIIEM JOKYMEHTE, MOXKHO HCIOJIb30BaTh, HANPUMEpP, AJSI NMPUBUTONW TMOIUMEPU3ALIUH,

MHULIMUPYEMOHN pajuKalamMy, W CUIMBaHuA. Takke MOXHO 00paboTaTh W/WMIM W3TOTOBHUTH
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KOMITO3MLIMOHHBIE MaTE€PUasbl MOJUMEPOB, HANPHUMEpP, CO CTEKJIOM, MeTajulaMH, OHOMAaccoi
(HarpuMep, BOJIOKHAMH, YaCTULIAMH) U KEPAMHUKOM.

Jlpyrue mMatepuaibl, KOTOpble MOKHO 00padoTaTh ¢ IPUMEHEHHEM CHOCOOOB, CUCTEM U
00OpyIOBaHUsI, OMUCAHHOTO B HACTOSINEM IOKYMEHTE, MPEACTABIAIT COOOi KepaMuuecKue
MaTepuabl, MUHEpaJbHblE BELIECTBA, METAJJIbl, HEOpPraHuveckue coenuHeHus. Harmpuwmep,
KPUCTAJUIBI KPEMHUSI M Te€PMaHMS, HUTPUABI KPEMHHs, OKCHUABI METAJJIOB, IOJYNPOBOAHUKHY,
U30JISITOPBI, IEMEHTBI H/UJTA TIPOBOTHUKH.

Kpome TOro, moxuo o0paGoTaTh MPOMBILILUIEHHbBIE MHOTOKOMIIOHEHTHbIE —HJIH
IITAMIIOBAaHHBIE MaTepHajbl (HampuMmep, OT(HOPMOBAHHBIE, SKCTPYIHUPOBAHHBIE, CBapEHHBIE,
CKJICTIAaHHBIE, MHOTOCJIOWHbIE WM OOBbeAMHEHHbIE JOOBIM Ccrocobom), Hampumep, kadenw,
TpyOBl, MIUTBI, KOPIYChI, HHTErPAJIbHBIE MOJIYIPOBOJHHUKOBbIE KPUCTAJLIbI, MOHTAKHBIE IJ1aTa,
NpPOBOMA, IUWHBI, CTEKJa, JAMUHHPOBAHHbIE MaTepHAaJbl, MPUBOAbI, PEMHH, MAIIHHBI M HX
koMOuHatmu. Hampumep, oOpaboTka Mmartepuana crocod0amy, ONMUCAHHBIMH B HACTOSLIEM
JIOKYMEHTE, TO3BOJISIeT MOTU(HULMPOBATH MOBEPXHOCTH, HAMPUMEp, eNasi UX MONAAIIIUMHUCS
nanbHelme (QyHKUMOHANMU3AMK, OOBENMHEHUIO (Hampumep, cBapke), wu/miu oOpabdoTka

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 %, menee npumepno 10 %
MeHee MpuMepHo S5 %, MeHee npumepHo 4%, MeHee npumepHO 3 %, MeHee nmpuMepHo 2 % uiu
naxxe meHee npumepHo 1 %). buomaccy Takke MOXKHO MOCTaBJSITh BO BJIAYKHOM COCTOSIHUH,
HampuMep, B BHJE BJIAKHOTO TBEPIOTO BEILIECTBA, LJlaMa WM CYCIEH3UH, COIEpKallel Mo
MeHbLIel Mepe npumepHo 10 % macc. TBepnoit ¢as3el (HanpuMep, Mo MEHbLISH Mepe MPUMEPHO
20 % wmacc., no MeHblIeil Mepe npumepHo 30 % macc., o MeHblie Mepe npumepHo 40 %
Macc., o MeHblueill Mepe npumMepHo 50 % macc., o MeHblel Mepe npuMepHo 60 % Mmacc., mo
MeHbLIel Mepe npumepHo 70 % macc.).

B cnocobax, omucaHHBIX B HACTOSINEH 3asiBKE MOXKHO HCIOJB30BATh MAaTEpHAJbl C
HU3KOH OOBEMHOW IUIOTHOCTBIO, HANpPUMeEp, LEJUTIOJIO3HOE WIIHM JINTHOLEIUTIOJIO3HOE ChIPBE,
KOoTOpoe ObUTO TpeaBapuTenbHO oOpaboraHo (Qu3MUecKUMH criocobaMu i 0OecreueHHs
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/cv’. OGBEMHYIO MIOTHOCTh OmpeaensiorT ¢ momomso ASTM D1895B.

Kopoue, ciocod BKIIIOHAET 3aM0oNHEHHE H3MEPUTENIBHOIO LIUIMHAPA U3BECTHOTO 00bemMa npodoit



36

U m3MepeHne macchl MmpoObl. OObEMHYIO IUIOTHOCTh PACCUMTBHIBAIOT MyTEM JEJIEHUS MAacChl
npoObl B TrpaMMax Ha H3BECTHbI 00BeM IMIMHIApPa B KyOmueckux caHtumerpax. llpu
HEOOXOIMMOCTH, MaTepuasibl ¢ HU3KOH OOBEMHOMN IMJIOTHOCTBIO MOXHO YIUIOTHUTB, HAalpHMeEp,
cnocobamu, onricanHbiME B matente CIIIA Ne 7971809, onybmukoBanHoM 5 utonst 2011 ropa,
MIOJIHOE ONMCAHUE KOTOPOTrO BKIIFOUEHO, TEM CaMbIM, ITOCPEICTBOM CCBLIKH.

B HekoTOpbIX ciydasx mpenBapuTenbHas o00padOTKa BKIHOYAET IPOCEHBAHUE
marepuaia ouomaccsl. [IpocenBaHre MOXKHO OCYIIECTBHTD Yepe3 CETKY WK nepOpHUpPOBAHHYIO
IUIACTHHY C TpeOyeMbIM pa3MepoM OTBEPCTHH, HampuMmep, MeHblne mpumepHo 6,35 mm (1/4
moiima, 0,25 mroiima), (Hampumep, MeHbine npumepHo 3,18 mm (1/8 mroiima, 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
mroiima), menbine mpuMepHo 0,40 mm (1/64 mroiima, 0,015625 mrotima), Menblie npumepHo 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) mmm maxe
menbiie npuMepro 0,10 mm (1/256 mrotima, 0,00390625 nmroiima)). B onHOM 13 koHpUrypaumii
TpeOyemasi Omomacca mpoBaiuBaeTcsl dyepe3 nepdopalioHHbIE OTBEPCTHUS HIIM CHTO U TaKUM
oOpaszom, Omomacca ¢ pa3mepoM, OONBIINM, 4eM NeppOpaLrOHHbIE OTBEPCTHUS WUJIH CUTO, He
noasepraercst odnydeHuto. Takue Oonee KpynHble MaTepHaabl MOXKHO 00padoTaTh MOBTOPHO,
HanpuMep, MyTeM H3MeNbUeHHUs] MM HUX MOXKHO MPOCTO YAanuTh U3 oOpabotku. B mpyroii
KOH(Urypauuu marepuaj, pasmepbl KOTOporo Oounblie, 4yeM mepdOpallioOHHbIE OTBEPCTHS,
obny4yaror u Oojiee MeNKMH MaTepual YAAISIIOT MyTeM IPOCEUBAHMS WM HCIIOIB3YIOT
NOBTOpPHO. B Takoro poxma koHQUIypanmuu TpaHCIOPTEP, TaKOH Kak BHOpPALIMOHHBIN
TpaHCTIOpTEp, caM (HAmpuMep, YacThb TPAHCIOPTEpa) MOXKET ObITh NEepPOPUPOBAHHBIM HIIU
U3rOTOBJICH C NPUMEHEHHeM ceTku. Hampumep, COTJacHO OJHOMY M3 KOHKPETHBIX BapPHAHTOB
peanu3anyy  HM300peTeHUsT Marepuall OHOMAacChl MOXKET OBbIThb BJIQXKHBIM, TPU OTOM
nepOpaliOHHbIE OTBEPCTHSI WM CETKa MO3BOJSIFOT BOJE BBITEKaThb M3 OHOMACCHl Tepen
o0JIy4eHneM.

[TpocenBanne MaTepHraia Tak)ke€ MOKHO OCYIIECTBUTh PYYHBIM CIIOCOOOM, HAaIIpUMeEp, €
MIOMOIIBIO OTIEPaTOpa MIJIM MEXaHUYECKOro YCTPOICTBa (HampuMep, aBToMaTa, 000pYIOBaHHOTO
[[BETOBbIM, OTPAKATEJBHBIM WM JPYIMM JaTYUKOM), KOTOpPOE€ YIAIAeT HeXKeIaTebHbIH
marepuai. [IpocenBaHne TakKe MOXKHO OCYILIECTBUTh MyTEM MAarHUTHOTO MPOCEHBAHUS, MPU
5TOM MarHuT Pa3MeIIAIT OKOJIO MEPEMEIIaeMOro MaTepraia, 1 MarHUTHBIA MaTepHall YAAJISIOT
MyTEM MAarHUTHOT'O BO3AEHUCTBHS.

BosmokHas mpenBaputenbHas oOpaOOTka MOXKET BKJIIOYATh HAarpeBaHUE MaTepHala.

Hanpumep, uyacTe TpaHcmopTepa, MepeMelnaroias 01omMaccy WM APYroil Marepuas, MOKET
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NPOXOAUTh 4Yepe3 30Hy HarpeBa. 30HY HarpeB MOXKHO CO3/aTh, Hampumep, ¢ momourpio MK-
U3JIyUY€HUs,, MUKPOBOJIH, CXKUTaHMs (Hampumep, rasa, yris, He(TH, OMOMacchl), pe3UCTUBHOTO
HAarpeBaHusl W/WIM WHAYKTUBHBIX KaTylieK. Terio MOXKHO NPUMEHATh 10 MeHbIIEeH Mepe ¢
OIHOH CTOPOHBI WK OoJiee YeM OHOW CTOPOHBI, HArPEBAHUE MOKET ObITh HETIPEPHIBHBIM HIJIN
NEePUOANYECKUM U HarpeBaThb MOXKHO TOJIBKO YacTh MaTepHuajia WM Bech Marepuai. Hampumep,
YaCcTh IEPEeMEeLIAouero »xeaoda MOXHO HarpeTb ¢ MOMOIIBIO HarpeBaTelbHOH pyOarikw.
HarpeBanrne MOXHO OCYINECTBHTb, HANPUMEp, C LEJbI0 CYIIKH MaTepuana. B ciy4ae cyuiku
MarepHaja YKa3aHHYK CYIIKY MOKHO OOJIerdnTh, MPU HATPEeBAHUHM WIH O3 Hero, myTem
nepeMenieHys rasa (Hampumep, Bo3nyxa, kucjoponaa, azora, He, CO,, aprona) Han Guomaccoit
u/vnu yepe3 OMOMacCy MpH ee MepeMeneHUH.

Heobsi3aTenbHo, mpenBapurebHas o0pabOTKa MOKET BKIIIOUATh  OXJIAKICHHE
marepuana. Oxnaxnenue matepuaja onucaHo B marente CIITA Ne 7900857, onyOnukoBaHHOM 8
mapra 2011 roma, omucaHue KOTOPOrO BKJIKYEHO B HACTOSIUN OKYMEHT IOCPEACTBOM
ccbulkH. Hampumep, oxia)ieHue MOJKHO OCYIIECTBUTh IyTEM IMOA4M OXJIAXKIAIOIIeH TeKyden
cpenbl, HanpuMep, BOABI (HampuMep, ¢ TIHLEPHHOM) WM a30Ta (HampuMmep, SKUAKOrO a30Ta) B
HIDKHIOIO 4acThb TpaHcmopTupyromero skenoba. CorjacHO albTepHATHBHOMY BapHAHTY
peanm3anuyu HM300peTeHHs OXJAKOAOIMUN ra3, HamnpuMmep, OXJIAXACHHBIH a30T, MOXKHO
IPOAYBaTh MOBEPX MaTepHaga OMOMacChl MITH MO TPAHCIIOPTUPYIOIIEH CUCTEMON.

Jlpyroii BO3MOXHBIH C€roco® IpeaBapuUTENbHOM OO0paOOTKM MOXKET BKIJIIOYATh
nobaBieHne MaTepuaia B OMOMAcCy WJIM JIpyrue BUABI ChIpbs. J{OMONHHUTENbHBIN MaTepua
MOKHO OOaBHTh, HAIIPUMEp, IyTEM OpOIIEHHs, pa3OpbI3STUBAHMS W/IIIN BIMBAHUS MaTepHuaia B
Ouomaccy mpu ee mepemelneHHMH. Marepuanbl, KOTOpble MOXKHO JOOaBHTb, BKIIOYAIOT,
HAmpUMep, METAUIbl, KepaMHUYECKHE MaTepuasbl /WM HOHBI, KaK OMUCAHO B MyOJHKAIMU
3asBku Ha mateHT CIIIA 2010/0105119 Al (nomannoit 26 oktsiops 2009 roma) u myOnukanuu
3asiBku Ha mareHT CIIIA 2010/0159569 Al (momannoii 16 nexabpst 2009 ronma), moiHOE
ONHCAaHWE KOTOPBIX BKJFOUYEHO B HACTOSIIUN JOKYMEHT IOCPEICTBOM CCBUIKH. BO3MOXKHBIE
MaTepHabl, KOTOPbIE MOKHO 100ABUTh, BKJIFOUAIOT KUCJIOTHI U OCHOBaHMS. Jlpyrue MaTepuaisl,
KOTOpble MOXXHO J00aBUTb, MPENCTABISAIOT COOOH OKUCIUTENH (HampuMep, TEePOKCUIBIL,
XJIOPaThl), TIOJUMEPHI, TIOJTMMEPH3YEMbIe MOHOMEPH! (HAIIPUMED, COAepIKAIie HEHACHIIIEHHBIE
CBSI3M), BOAY, KaTaiu3aTtopbl, ()ePMEHTHl W/WIM OpraHu3Mbl. Marepual MOKHO JO0aBUTH,
HampuMmep, B 4YHUCTOW (opme, B BHIE pacTBOpa B pacTBOpuTene (HampuMep, BOAE WIIH
OpPTaHUYECKOM PAaCTBOPHUTENE) W/WUJIHM B BUAE pPacTBOpa. B HEKOTOPBIX Cilydasx pacTBOPHTEIND
ABJISIETCSA JIETYYUM M MOXET OBbITh IPHUTOTOBJIEH C LEJIbI0 HCIAPEHUs, HAIpHUMEp, IMyTeM
HAarpeBaHusl W/WJIM TPOAYBAaHHUsS rasa, Kak omucaHo panee. J[oOaBieHHBbI MaTepwal MOXKET

00pa30BBIBATh PAaBHOMEPHOE MOKPBITHE HA OMOMAacce WK MPEeNCTaBJsITh COOOW TOMOTEHHYIO
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CMECh pa3HbIX KOMIIOHEHTOB (Hampumep, OHWOMAacchl M JOMOJHHUTEIBHOTO MaTepuana).
JlobaBneHHbI MaTepHal MOXKET MOAYJHPOBATh MOCIENYIOIYI0 CTaauI0 OOJyYeHHs MyTeM
yBenuueHuss sddexTuBHOCTH 0ONyueHUs, nemndupoBaHus OONyUYEHUS WJIH HU3MEHEHUs
BO3JIEUCTBHs OONy4deHHs! (HampuMep, OT MYYKOB 3JEKTPOHOB A0 PEHTI€HOBCKOIO H3IIy4YEHHUs
WM HarpeBaHus1). YKa3aHHbIH CrIOCOO MOXKET HE BO3AEHCTBOBATH Ha OOJydy€HHE, HO MOXKET
ObITh MPUMEHUM Ui JalbHeHIeil nocnenoBareabHoN o0paboTku. JloOaBneHHBIH MaTepua
MOKET MTOMOYb NPU NEPEMELIICHUN MaTepHralia, HalpuMep, 3a CYET CHIDKEHUS] YPOBHEH MBbLITH.

buomaccy MOXKHO HampaBisiTh Ha TpaHcHoprep (Hampumep, BHOPALIMOHHBIC
TPAHCIIOPTEPHI, KOTOPBIE MOKHO HMCIOJB30BATh B KAMEPAx, OMMCAHHBIX B HACTOSINEH 3asBKE) C
NOMOIIBEO  JIGHTOYHOTO  TPAHCIOpPTEpa, ITHEBMATHYECKOTO  TPAHCIOPTEPa, BUHTOBOTO
TpaHcropTepa, OyHKepa, TpyObl, BPYYHYIO HJIM TOCPEACTBOM KOMOWHALIMK TMEPEYHCICHHBIX
BBILIIE YCTPOWCTB. buomaccy MOKHO, Hampumep, cOpachiBaTh, BbUIMBATh W/MJIM MOMELIATh HA
TPaHCIIOPTEP JIFOOBIM M3 YKa3aHHBIX croco00B. COrjIaCHO HEKOTOPHIM BapHAHTAM PEaTH3aliU
U300peTeHnst MaTephall JOCTaBISIFOT K TPAHCHOPTEPY, NMPUMEHss 3aKIFOYEHHYIO B KOPIIYC
CHCTEMY paclpenesieHuss MaTepuana, 4TO IIOMOTaeT MoaaepkaTb arMochepy ¢ HU3KHM
cofiepyKaHueM KHCJIOpONa W/WJIM PEeryJupoBaTh MbUIb M MEJKHE YacTHIbl. B3BemeHHble win
CYCIIEHOUPOBAaHHbIE B BO3AyX€ MEJKHE YacTUIpl OHOMAacChl M TBUIM  SIBISIOTCS
HE’KEeJIATeNIbHBIMU, MOCKOJIBKY OHM MOTYT CO3/1aTh OMACHOCTb B3pPbIBA WM NMOBPEAUTH (HOIBrY
nradparMpl 3JIEKTPOHHOM NyIIKH (TIPU NPUMEHEHMM TaKOro yCTPOWCTBa Ansi 0OpaboTKH
Marepuana).

Marepuan MOXXHO BBIPOBHATH sl  (DOPMHUPOBAHUS PABHOMEPHOH  TOJIIUHBI,
coctaBisitomei ot npumepro 0,0312 (mpumepno 0,7925 mm) 1o S mroiiMoB (pumepHo 127 mm)
(marmpumep, ot npumepHo 0,0625 (mpumepno 1,5875 mm) mo 2,000 mroiimoB (mpumepHo 50,8
MM), oT ipuMepHo 0,125 (mpumepno 3,175 mm) no 1 mrotiMa (mpumepHO 25,7 MM), OT IPUMEPHO
0,125 (mpumepno 3,175 mm) o 0,5 mrotima (mpumepHo 12,7 mm), ot mpumepHo 0,3 (mpumMepHO
7,62 mm) no 0,9 mrotima (mpumepso 22,86 mm), ot npumepHo 0,2 (mpumepro 5,08 mm) o 0,5
mroiima (mpumepHo 12,7 mm), ot mpumepso 0,25 (mpumepHo 6,35 mm) o 1 groiima (mpuMepHO
25,4 mm), ot npumepHo 0,25 (mpumepHo 6,35 mm) no 0,5 mroiima (mpumepro 12,7 mm), 0,100
(mpumepHO 2,54 mMm) +/- 0,025 mrotima (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 (mpuMepHO
0,635 mm), 0,250 (mpumepro 6,35 mm) +/- 0,025 ngroiima (mpumepno 0,635 mm), 0,300
(mpumepHO 7,62 Mm) +/- 0,025 mrotima (mpumepro 0,635 mm), 0,350 (mpumepro 8,89 mMm) +/-
0,025 mroiima (mmpumepno 0,635 mm), 0,400 (mpumepHo 10,16 mm) +/- 0,025 mroiima (mpumepHO
0,635 mm), 0,450 (mpumepno 11,43 mm) +/- 0,025 mrofima (mpumepno 0,635 mm), 0,500
(mpumepHo 12,7 mm) +/- 0,025 mrofima (mpumepno 0,635 mm), 0,550 (mpumepno 13,97 mm) +/-
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0,025 mroiima (mmpumepno 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
(mpumepHoO 19,05 Mm) +/- 0,025 nroiima (mpumepho 0,635 mm), 0,800 (mpumepHo 20,32 Mm) +/-
0,025 mroiima (mpumepno 0,635 mm), 0,850 (mpumepHo 21,59 mm) +/- 0,025 mroiima (mpumepHO
0,635 mm), 0,900 (mpumepHo 22,86 mm) +/- 0,025 mroiimMa (mpumepHo 0,635 mwm), 0,900
(mpumepHo 22,86 Mm) /- 0,025 mrofima (mpumepHo 0,635 Mm).

B menoM, mpeamnodTHUTENHEHO MEepeMeInaTh MaTepuasl 4epe3 My4dOK SJIEKTPOHOB Kak
MOKHO OBICTpee IJIsl MaKCHMHM3HPOBAHHUS MPOMYCKHOW crocobHoctu. Hampumep, martepuan
MOYKHO TIepeMeIIaTh CO CKOPOCTSIMHU, COCTABJISIFOIIMMU 110 MeHblLIel mepe 1 ¢yT/MuH (mpumMepHO
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), o Menbiedt mepe 4 ¢yr/mun (npumepro 1,219
M/MHH), TI0 MeHbLIeH Mepe 5 ¢yT/mMuH (mpumepHo 1,524 mM/MuH), o meHbIueii mepe 10 pytT/Mun
(mpumepHo 3,048 m/mMumH), mo Menbliedl mepe 15 ¢yr/mMun (npumepno 4,572 wm/muH), 20
(mpumepHO 6,093 m/mumH), 25 (mpumepno 7,62 m/mun), 30 (mpumepHo 9,144 m/muH), 35
(mpumepHO 10,668 M/muH), 40 (mpumepHo 12,192 m/muH), 45 (mpumepHo 13,716 m/mun), 50
¢yr/mun (mpumepHo 15,24 wm/muH). CKOpPOCTh MeEpeMEIeHHs] CBsi3aHA C TOKOM ITyd4Ka,
HanpuMep, B ciydae OmomMacchl TONIIMHON Y4 mroiima (mpumepHo 0,635 cm) u 100 MA, s
o0ecriedeHns1 JOCTaTOUYHOM 103bI OOMYYEHUS TPAHCIIOPTEP MOXKET MEPEMEIIATHCS CO CKOPOCTHIO
npumepHo 20 ¢yros/mMuH (mpumepHo 6,096 m/muH), mpu 50 MA TpaHCHOPTEP MOXKET
nepemMenaTbcss Co CKOpocThio mpumepHo 10 ¢yroB/mun (mpumepno 3,048 wm/mMuH) ans
obecneueHns: NPUOIM3UTEIBHO TAKOH K€ 03Bl OOIyYeHUs.

ITocne mnepememeHus Marepuaia duepe3 30HY OOJy4YeHMs, MOXXHO OCYILIECTBUTH
JOTIOJTHUTETBHY O NpeIBAPUTENbHYIO 00paboTKy. BosmoskHas JOTIOJTHUTEITbHAST
npeaBapuTeabHas 00pabOTKa MOXKET, HalpuUMep, MPEACTaBIATh COOOH MpoLece, OMUCAHHBIN
NPUMEHHUTENbHO K 00padoTke myTeMm mnpenBaputeiabHOro odiydeHus. Hampumep, Ouomaccy
MOKHO 00paboTaTh MyTeM NPOCEHBAHUS, HATPEBAHUS, OXJIAXKACHUS WU OObEIUHEHUS C
nobaskamu. MCKITIOYUTENBHO MPH NMPEABAPUTEILHOM OOJIYYEHHH MOXKET HMETh MECTO TallleHue
paguKaNOB, HAmpUMeEp, TalleHHe pPaguKaIoB MyTeM A00aBIEHHS TEKYYHX Cpel WA Ta3oB
(HampuMep, KUCIIOpOna, 3aKHUCH a30Ta, aMMHAaKa, JKUAKOCTEH), MPU NPHUMEHEHUH aBJICHUS,
TEIUTOTHI W/MH TOOABJICHHUS aKLENTOPOB paankanos. Hanpumep, buomaccy MOKHO mepeMernarhb
U3 3aKIFOYEHHOTO B KOPIYC TPAHCIOPTEpa W TOABEPraTh BO3ACHCTBUIO Tas3a (Hampumep,
KUCJIOPOJIAa), TP 3TOM MPOUCXOIUT raleHne ONoMacchl ¢ 00pa3oBaHUEM KapOOKCHINPOBAHHBIX
rpynn. CorjiacHO OZHOMY M3 BapUAaHTOB pealu3aluu u300peTeHust Ouomaccy BO BpeMs
o0JyueHUs TMOABEPTalOT BO3ACHCTBUIO XMMHUYECKH AaKTHBHOTO rasa WIN JKMAKOCTU. [ arieHue

OnomMaccel, KoTOopas mnoxaBeprajach oOmydenmto, ommcano B mareHte CIIIA Ne 8083906,
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omybukoBaHHOM 27 nekabpst 2011 roma, moyiHOE ONMUCAaHKME KOTOPOTO BKJIFOUEHO B HACTOSIIHIA
JIOKYMEHT MOCPEACTBOM CCHLIKH.

ITpu HeoOXxomumocTH, Hapsay ¢ OOJy4eHHEM MOXKHO HCIIONb30BaTh OOUH MM Oosee
crocoO0OB MeXaHM4YEeCKOH 00pabOTKH AJIsi JOMOJHUTENBHOTO YMEHBIIEHUS! CONPOTHUBISIEMOCTH
00paboTke yrieBoAcoAepIKaIlero MaTepraia. Y KasaHHble CIIOCOObI MOXKHO NMPUMEHSTh Hepen
o0ny4eHueM, BO BpeMst W/WIIH TTOCTIEe HETO.

B HeKoTOpBIX Ciydasix MexaHH4Yeckas oOpaboTKa MOKET BKIIFOYATh HAYaJIbHYIO
MIOATOTOBKY MCXOIHOTO ChIPbsi HEMOCPEACTBEHHO TMOCIE MOJyYEHHs], HapUMep, yMEHbIICHHE
pa3sMepoB MaTepUasiOB, HAMPHUMEp, MyTEeM HU3MENbYEHHs], HampuMep, pe3KH, IpoOJeHus,
NPUIIOKEHHUST CIBUTOBBIX YCHIIMH, pacmblieHust uin pyOku. Hampumep, B HEKOTOPBIX CIIy4asix,
PBIXJIOE HCXOMHOE ChIpbe (Hampumep, Oymary BTOPHYHOW mepepaboTKH, KpaxMajbHbIe
MaTepuaibl WM TPOCO NPYTHEBHIHOE) MOATOTABAMBAIOT MyTEM MPUJIOKEHHS CIBUTOBBIX
yewnid win pasmenpueHust (shredding). Mexanudeckass oOpaOoTka MO3BOJSIET YMEHBIIUTD
O00BEMHYIO TUIOTHOCTh YTJIEBOACOAEPIKALIET0 MaTepUaia, YBEeJIHMYHTb IUIOMIAAb MOBEPXHOCTH
YIJIEBOACOAEPIKALET0  MaTepuaja W/WIM yMEHbLUIMTh OOUH WM Oojiee  pa3MepoB
YIIIEBOACOAEPIKAIIErO MaTepHala.

B kadecTBe aNbTepHATUBBI MU B JONOJIHEHHE, HCXOIHON MaTeprai MOKHO 00paboTath
MOCPEAICTBOM JAPYIOro crocoda oOpalOTKH, TaKOro Kak, XUMHUYECKHe CIOCOObl 0OpaboTKH,
Hanpumep, ¢ nomoinpko kucaotel (HCI, H;SO4, H3PO,), ocnoBanus (nanpumep, KOH u NaOH),
XHUMHYECKOTO OKUCIUTENs (HarpuMmep, MepOKCUIOB, XJIOPATOB, 030HA), OOJIy4eHUs], apOBOTO
B3pbIBA, MHPOJIH3a, 00pabOTKH yJIBTPa3BYKOM, OKHCIICHUS, XUMUYEeCKOH 00paboTku. YKa3aHHbIE
crocoObl 00pabOTKKM MOKHO peau30BaTh B JJFOOOM MOpPSIIKE U B JIEOOON MOCIENOBATEIbHOCTH U
koMOuHanumsax. Hampumep, MCXOAHBIM MaTepuan MOKHO CHavaja oOpaboraTth (hU3MYECKH C
NPUMEHEHUEM OJHOro WM Oojiee crocoOoB 00padOTKH, Hampumep, MyTeM XHUMHUYECKOM
00pa0oTKM, B TOM 4YHCJI€ W B KOMOWHAIMU C KHCJIOTHBIM THIAPOJH30M (HAmpUMep, Npu
npumenennu HCI, H,SO4, H3PO4), obnyuenuem, oOpaOOTKOUM YIBTPa3BYKOM, OKHCIECHHEM,
MUPOJIU30M HJIM MApOBBIM B3PBIBOM, U 3aTeM MOABEPTrHYTh MexaHH4Yeckoil oOpabotke. Takas
MOCJIEIOBATENIbHOCTh MOKET OBITh MPEANOYTHTENbHOMN, MOCKOIbKY MaTepHasbl, 00pabOTaHHbIE
MOCPEICTBOM OAHOrO Wi Oojiee APYyrux CcrnocoboB o00paboOTKH, HampuUMep, C MOMOIIBIO
O0JTy4eHus WK THPOJIN3a, OOBIUHO SIBJSIFOTCS O0Jiee XPYNKUMH U, CJIEIOBATENIbHO, MOXKET ObITh
Jerde OCYIUECTBHUTH JajibHeilllee M3MEHEeHHe CTPYKTYphl Marepuaia Ipd MEXaHHYECKOH
obpabotke. B kayecTBe elie OQHOrO MmpuUMepa, UCXOIHbBII MaTepuan MOXKHO MPOMYCKATh uepe3
UOHM3HpYIOIee OOJNydeHHe, UCIOb3Yysl TPAHCIOPTEP, KAaK OMMCAHO B HACTOSIIEH 3asBKe, W
3aTeM IO/BEpraTb MeXaHW4eckoil oOpaborke. Xumudeckas oOpabOTKa IMO3BOJIET YIAIUTh

HEKOTOPYI0 4YacTh HWJIM BeCh JIMTHUH (HAampuMep, NMPU XUMHUYECKOH Bapke ILeJUIIOJIO3bl) U
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MO3BOJISIET YAaCTHYHO WJIM TOJHOCTBIO THAPOJIM30BaTh MaTepuas. Y Ka3aHHbBIE CIIOCOOBI Takxke
MOXXHO HCIIONIb30BAaTh C TPEABAPHUTENBHO T'HAPOIU30BAaHHBIM MaTepuaioM. Kpome Toro,
yKa3aHHbIE CIIOCOOBI MOXKHO HCIOJNB30BaTh C MaTEpHAIOM, KOTOPBIA He OBLI MpenBapUTEIbHO
ruaponu3oBad.  IlepeuncieHHble  CIOCOOBI  MOKHO — HCIOJNB30BaTh  CO  CMECSIMHU
TUAPOJNIM30BAHHOTO M HETWAPOJM30BAHHOTO  MAaTepHANIOB, HANpUMeEpP, CO  CMECSMH,
copepkamMu ipumepHo 50% wnn Oosiee HErHMIPOIM30BAHHOIO MaTepuaia, nmpumepHo 60%
win Oojiee HETUAPOIM30BAHHOTO MaTepuana, npuMepHo 70% wnu Oosee HernAPOTU30BAHHOTO
Matepuana, npuMmepHo 80% wnu Oojiee HErMIPOJIM3OBAHHOIO MaTepuaga uiau naxe 90% wu
OoJiee HErHUIPOIM30BAHHOTO MaTEpUaa.

Hapsiny ¢ ymMeHbIeHHEM pa3mepa, KOTOPOE€ MOKHO BBITIOJIHUTh BHAYAJIE V/HITH TIO3THEE
npu o0padoTke, MexaHWUecKass oOpaboTKa Tak:Ke MOMKET OBbITh MPENMOYTUTENIbHOH C TOYKHU
3pEHUsI «PACKPBITHS», «HANPSDKEHUSY, Pa3pyLICHHs WIM Pa3pPhIXJICHUS YIIEBOIACOAEPIKALINX
MaTepHajoB, MOJYYSHHs LEJUTIOJIO03bI U3 MaTepuasioB Ooyiee BOCIIPUMMYHUBBIX K PACLICTUICHHIO
Lenel Wi pa3pyIieHHi0 KPUCTAIUTMYECKON CTPYKTYPHI B Xoae (pu3ndeckoit o0paboTku.

Cnocobbl  MexaHU4ecKol 00pabOTKH YIJIEBOACOAEPIKAIErO0 MaTepHalia BKJFOYAOT,
HanpuMep, pa3Moi Wik apobieHne. PasMon MOXKHO BBINIOJHHUTH C NMPUMEHEHHEM, Hampumep,
MOJIOTKOBOW IPOOWIIKH, IIAPOBON MENIbHHUIbI, KOJUIOWAHOW MEJIbHHIIBI, KOHHYECKOW WIIH
KOHYCHOW MEJIbHULIBL, JHUCKOBOH MENbHULBI, OEryHKOBOH MENbHHLBI, MEJIbHULBI Y alu,
3€pHOBOI MEJIbHULIBI WIIN APYTOH MenbHULBL. [[poOiaeHne MOXKHO OCYLIECTBUTD C IPUMEHEHHEM,
HarpuMmep, pe3aTeNbHON ApOoOMIKH/ApOoOWIKN yaapHOro aewcTBus. HekoTopble THIUYHBIE
APOOHMIIKM BKJIOYAIOT JKEPHOBBIE APOOMIIKHM, ITH(TOBbIE NpoOMIKH, KodelHble TpoOUIKH H
rpatrocHuMatenu. JlpoOneHne wiam pa3MoNl MOXKHO OOECHe4YHThb, HANpUMep, C TMOMOLIBIO
BO3BPATHO-TIOCTYMATEIbHOrO MTH(TA WIX APYroro 3JEMEHTa, KaKk 3TO HMeeT MeCTO B
mTU(TOBOH MenbHUIE. [[pyrue MexaHudeckue crocoObl 0OpabOTKH BKITFOYAOT MEXaHHYECKYIO
NPONOJIHYKO PE3Ky HJIM pa3pblBaHUE, APYTHe CIOCOOBl, B KOTOPBIX BOJIOKHA OKAa3bIBAIOT
JaBlieHHe, W ApOOJIeHWe MyTeM HUCTHUPAHUsS IMOX AeicTBHeM Bo3nyxa. lloaxonsiime crocoObl
MEXaHUUYECKOH 00pabOTKH TOMOIHUTENBHO BKJIIOYAIOT JIF0O0H Ipyroil crocol, mpoaonKaroLIHii
paspylLIeHne BHYTPEHHEN CTPYKTYpbl MaTepualia, KOTopoe OblI0O MHULIMHMPOBAHO MPENbITY INUMHU
cTagusiMu 00paboTKH.

CucremMbl MEXaHMYECKOW IOATOTOBKH CHIPbS MOXKHO BBIOJHHUTH C BO3MOKHOCTBIO
NOJIY4YEHHUS TIOTOKOB C KOHKPETHBIMH XapaKTEPUCTHKAMHM, TAKUMHU KaK, HAIIPUMep, KOHKPETHbIE
MaKCHMaJIbHbIE pa3Mepbl, KOHKPETHbIE COOTHOLIEHHs JJIMHbl K IOIMPUHE WM KOHKPETHBIC
OTHOLIEHMS TUIOLIaell MOBEPXHOCTH. PHU3nyecKasi MOArOTOBKA IMO3BOJISET YBEIMUUTh CKOPOCTD
peakuui, yaydIuTh ABMD)KEHHE MaTepHaja Ha TPAHCIOPTEpe, YIYUYIIUTh NMpOopuiab oOnydeHHs

Marepuaia, yJydlluTh OJHOPOJHOCTH OOJIyueHHUs MaTepuaia Wil CHU3UTHh Tpedyemoe Bpemsi
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00paboTKH MyTeM PAaCKPBITUS MAaTEPUAJIOB U MPEBpAIlEHHs UX B 0OJiee NOCTYIHbIE MAaTepHAIIbI
IS IPOLIECCOB W/MIIA PEAreHTOB, TAKUX KaK PEareHThl B PACTBOPE.

OOBEeMHYI0 IUJIOTHOCTh HCXOOHOTO ChIPbSi MOXKHO KOHTPOJIMPOBaTH (Hampumep,
YBEJIMYHBATh). B HEKOTOPBIX CIlydasx MOKET ObITh JKeJIaTeIbHBIM MOJyYUTh MaTepUall C HU3KOM
O00BEMHOI TUIOTHOCTBIO, HalpUMep, NMyTeM YIUIOTHEHHsl Marepuana (Hampumep, YIUIOTHEHHE
MOXET caenaTtb Ooyiee JIETKUM U MEHee JOPOTOCTOSIIMM IepeMelleHHe MaTepuaia B Ipyroe
MECTO) U 3aTe€M BO3BpPALIEHUSI MaTepUaja K COCTOSHHIO ¢ OoJiee HU3KONW OOBbEMHOM MIOTHOCTHIO
(HampuMmep, mocie TepeMelleHus1). Marepuaa MOXHO YIUIOTHUTb, HATNpUMep, OT MeHee
npumepHo 0,2 r/cm. ky0. 1o 6onee npumepro 0,9 r/cm. kyO. (Hapumep, MeHee npumepHo 0,3 10
6osee mpumepro 0,5 r/cm. ky0., meree npumepro 0,3 no Gonee npumepHo 0,9 r/cm. kyO., MeHee
npumepHo 0,5 no 6onee npumepno 0,9 r/cm. ky0., meree 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
MOKHO YIUIOTHUTH C TMOMOIIBI criocoOoB u obopynoBaHus, onmucaHHbix Medoff B martenTe
CIHIA Ne 7932065 u mexayHapoxnnoit myomukarmu Ne WO 2008/073186 (koropast Obuta nmogana
26 okra0ps 2007 ropma, onyOJMKOBaHA Ha AHIJIMICKOM sI3bIKE W TpPEAHA3HAYEHA IS
Coenunennbix 1lITaToB), MOJHBIE OMUCAHUS KOTOPBIX BKJIOYEHbl B HACTOSLIMN JOKYMEHT
MOCPEICTBOM CCBUIKU. YIUIOTHEHHBIE MaTepuajbl MOXKHO 00padorarh JIFOOBIMH CIIOCOOAMH,
OMHMCAHHBIMH B HACTOSIIICH 3asiBKe, WJIH JIFOOON Marepua, oOpadOTaHHBIN ¢ MOMOIIBIO JIFOOOT0
U3 CIOCOOOB, OINHCAHHBIX B HACTOALIEH 3asBKE, MOMKHO BIIOCIEACTBUU IIOABEPTHYTH
YIUIOTHEHHIO.

CornacHO HEKOTOPBIM BapUaHTaM peasu3aluy N300peTeHUs MaTepHal, MOUIeKAIINN
oOpaboTke, Haxomutrcs B (OpME BOJOKHHCTOTO MaTepuayia, COAEPIKAIlero BOJIOKHA,
MOJIyYeHHbIE TPU MPUJIOKEHHsT CIBUIOBbIX YCHJIMH K WMCTOYHHKY BOJIOKOH. Hampumep,
yKa3aHHOE MPUJIOKEHHE CABHUIOBBIX YCHJIMI MOKHO BBITIOJIHUTD C MOMOLIBIO POTALHOHHOIO
HO’KEBUTHOTO MHCTPYMEHTA.

Hampumep, K HCTOYHHKY BOJIOKOH, HAmNpUMEp, KOTOPbIA SIBJISETCS TPYAHO
pasyaraeMbIM MJIM KOTOPBIH MMEJ TIOHI)KEHHbIE YPOBHH CONMPOTUBISIEMOCTH 00paboTKe, MOKHO
NPUIOKHUTh CABUIOBBbIE YCHJIUS, HAMpUMep, B POTALHOHHOM HOXEBHIHOM HHCTPYMEHTE, C
NOJIy4€HHEM TIEPBOTO BOJOKHUCTOrO Marepuaina. [IepBriii BOJIOKHUCTBIN MaTeprall MPOIyCKaroT
Yyepe3 MepBOe CUTO, HANPUMEpP, CO CPemHUM pasmMepoM oteepctuit 1,59 mm umu menee (1/16
moiima, 0,0625 mroiiMa), ¥ MOJMy4aroT BTOPOH BOJIOKHUCTBIM Marepuai. Ilpu HeoOxommmocTw,
HCTOYHHUK BOJIOKOH MOKHO pa3pe3aTh Mepen MPHIOKEHHUEM CIBHIOBBIX YCUJIMH, HAmNpHMeEp, C
oMot mpenepa. Hampumep, mpu UCIonb30BaHUM OyMaru B Ka4eCTBE MCTOUHUKA BOJIOKOH,
Oymary MOXHO CHaudaja Hapes3aTb Ha IOJIOCKH, KOTOpPBbIE, HAllpUMep, MMEIOT LIHPUHY OT Y4

(mpumepHo 0,635 cm) mo 1/2-mrofima (mpumepno 1,27 cM), ucnomnw3ys IIpenep, Hampumep,
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BPALIAIOLIUICA B MIPOTHUBOIOJIOKHBIX HANPABICHHUAX IIHEKOBBIN MIpenep, TAKOH Kak IIpenepsbl,
npousBogMMble KommaHueii Munson (FOtuka, Hero-Hopk). B kauecTBe albTepHATHBEI
pa3menbueHuio (shredding), pasmep Oymarst MOKHO YMEHBIINUTbH MyTEM PE3KU IO TPeOyeMoro
pasMepa ¢ TIOMOLIBKO TUJIBOTHHHOM pes3aTenpHONW MamuHbl Hanpumep, THIbOTHHHYIO
pe3aTeNbHYI0 MAalIMHY MOKHO HCIIONIB30BATh AJISI pa3pe3aHust OyMaru Ha JIUCTBI, HampHuMep,
mmpuHoi 10 mroiimMoB (mpumepHo 25,4 cM) u anuHo# 12 mrofimos (mpumepHo 30,5 cm).

CoriacHO HEKOTOPBIM BapUAHTAM peaTM3allK H300pETeHHs MPUIOKEHHE CIBUIOBBIX
YCHUJIMI K ICTOYHUKY BOJIOKOH M MPOMYCKAHUE MOy4YE€HHOrO MEPBOT0 BOJOKHUCTOIO MaTepuaia
yepe3 TNepBOE€ CHUTO BBINOJHIIOT ONHOBpeMeHHO. [IpuyiolkeHHe CABUTOBBIX YCWIMHA U
NPOMYCKaHHE TAKKE€ MOYKHO OCYLIECTBHTD B MPOLIECCE C IEPUOTUUECKON 3arpy3KOH.

Hanpumep, poTanuoOHHBIH HOXEBUAHBIH WHCTPYMEHT MOJKHO HCIIOJIb30BaTh IS
OJHOBPEMEHHOTO HApE3aHMsT HMCTOYHHKA BOJIOKOH W MPOCEHBAHUS IE€PBOTO BOJIOKHHCTOTO
Marepuaia. POTalMOHHBIA HOXEBHIHBIH HHCTPYMEHT COHEPKHUT OYHKEp, KOTOPBIH MOXKHO
3arpy3uTh OOpe3KaMM HWCTOYHHMKA BOJIOKHA, IIOJYYEHHBIMH TP HApPEe3aHWH YKa3aHHOTO
UCTOYHHUKA.

CornacHo npyruM BapuaHTaM peajn3aliy N300peTeHus Iepen OcaxapuBaHUEM W/WITH
dbepMeHTaLmel NCXOOHOE ChIpbe 00padaThBaIOT Pu3NIecKuM criocodboM. Pusznyeckrue CrocoOb
00pabOTKH MOTYT BKJIFOYATh OAMH WU OoJiee U3 JIFOOBIX CIIOCOOOB, OMUCAHHBIX B HACTOSIIEH
3asiBKe, TaKHe Kak MeXaHuueckas oOpaboTka, XxuMmmuueckass oOpadorka, oOnydeHue, oOpadoTka
yJIBTPa3BYKOM, OKHCJIEHHE, MHPOJIM3 WK MapoBod B3pbiB. CrocoObl 0OpabOTKM MOXKHO
UCIIOJIB30BAaTh TNPH KOMOWHALMHM [JBYX, TpPeX, YeThIpeX WM Jake BCEX M3 OIHCAHHBIX
TexHoJoruil (B mobom mopsnke). Ilpu npumenennn Gosee uem omHOro crocoba oOpaboTku
yKa3aHHbIE CHOCOOBI MOXHO TMPHMEHSTh ONHOBPEMEHHO WM B pa3Hoe Bpems. Kpome Toro,
MOYKHO HCIIOJIb30BaTh IPYIU€ CHOCOOBI, M3MEHSIOIIHNE MOJEKYJSIPHYIO CTPYKTYPY HMCXOIHOTO
CBIPbsi HA OCHOBE OMOMACCHI, MO OTAEILHOCTH WA B KOMOWHAIIMH CO CIIOCOOAMU, ONMUCAHHBIMU
B HACTOsIIIIEeH 3asiBKE.

Mexanuueckue  crnocoObl  00pabOTKHM, KOTOpbIE  MOXKHO  HCIOJB30BaTh, W
XAPaKTEPUCTHKH MEXaHMYeCKH OOpabOTaHHBIX YIJIEBOACOAEPIKALINX MaTepuasioB Oolee
nonpoOHO omucaHbl B myOnukanuu 3asBku Ha mateHt CIIA 2012/0100577 Al, noganno# 18
okts10pst 2011 rona, MoONHOE ONMUCAHWE KOTOPBIX TEM CAMbIM BKIIIOYEHO B HACTOSIIIMHA JOKYMEHT

NMOCPEACTBOM CCBLIIKH.
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OBPABOTKA VJbTPA3BYKOM, IIUPOJIN3, OKUCJIEHUE, TAPOBOI B3PhIB

HpI/I HeO6XO):[I/IMOCTI/I, BMECTO O6.]'IyLIeHI/I$I WM Hapsaay € HUM MOKHO HUCIOJIBb30BAThb
omvH wiu Oonee cmocoOoB, BBIOpaHHBIX K3 OOpaOOTKM  YJIBTPAa3BYKOM, IHPOJIN3A,
OKHCJIUTENIBHBIX CIIOCOO0B MJIM COCOOOB HA OCHOBE IMAapOBOIO B3PBIBA, ISl YMEHBIIEHUS WIIN
JaJbHEHIIero yMEHbIIEHHs CONPOTHUBIISIEMOCTH YTJIEBOJACOAEPIKAIIEro MaTepuansa oopaboTke.
Hanpumep, ykasaHHbie CIIOCOObI MOJKHO MTPUMEHSATH TIepes] O0TyYeHUEM, BO BpEMsl H/HUJIH TTOCIIe
Hero. Takue crmocoObl mompoOHo omucanbl Medoff B matente CIIIA Ne 7932065, momHoe

OMUCaHUEC KOTOPOI'O BKIIKOYCHO B HaCTOﬂLLII/IfI AOKYMEHT IIOCPEACTBOM CCBIJIKH.

MNPOMEXKXKYTOYHBIE COEAUHEHUA U ITPOAYKTbI

[TpuMeHsist mporecchl, OMHMCAHHBIE B HACTOSINEH 3asBKe, MaTephasl OMOMAacChl MOXKHO
NPEBPATUTh B OIUH WK Oojiee MPOAYKTOB, TAKUX KaK HSHEPTHUs, TOIUIMBA, TOIUIMBA, MPOAYKTHI
NUTAaHUST W Marepuainsl. Hampumep, MOXHO TMOJNYYUTh TNPOMEXKYTOYHBIE COCAMHEHUS W
NPOAYKTHI, TAKHE KaK OPTraHUYECKUE KUCIIOTBI, COJH OPTraHMYECKUX KHUCIIOT, aHTUIPHUIBL, S(PUPHI
OpPTaHUYECKUX KUCIIOT U TOIUIMBA, HApUMEp, TOIUIMBA JUJIsl JBUTATeNlell BHYTPEHHETO CrOPaHUs
WU CBIPBEBBIE MaTEpUaIbI JIsl TOIUIMBHBIX 3JIEMEHTOB. B HacTosIel 3asBKe ONMHCAHbBI CUCTEMBI
U TIPOLIECCHI, B KOTOPBIX MOKHO HCIOJIB30BAaTh B KAu€CTBE MCXOAHOTO ChIPbs LIEJUTFOJIO3HBIE
W/WIIN  JIMTHOLIEJUTIOJIO3HBIE MaTepualibl, KOTOPBIE SBJSIOTCS JIETKOJOCTYIHBIMU, HO YacTo
TPYIHO MOAMAOTCS 0OpabOTKe, HampuMep, MOTOKH OBITOBBIX OTXONOB M IOTOKH MaKyJaTypbl,
TaKHe KaK MOTOKH, CONIeplKallue raseTHyr Oymary, kpadt-Oymary, ro¢ppupoBaHHy Oymary
VI X CMECH.

Crnenmpuyeckrie mpuMepbl MPOAYKTOB BKIIIOYAKOT, HO HE OrPAaHUYUBAIOTCS HMH,
BONOpPOA, caxapa (HampuMmep, TIIOKO3Yy, KCHIIO3Y, apaOWHO3y, MaHHO3Y, TajlakTo3y, PPyKTO3y,
IMCaXapuIbl, OJIUTOCaXapUAbl U TOJHCAXapUAbI), COUPTHI (HampUMep, OAHOATOMHBIE CITHPTHI
WM JBYXaTOMHBIE CIIUPTBI, TaK KaK 3TAHOJ, H-TIPOMAHOJ, W300yTaHOJ, BTOP-OyTaHON, TpPeT-
OytaHon wiu H-OyTaHOIN), THAPATUPOBAHHBIE WM COAEPKAIIME BOAY CHUPTHI (HAmpumep,
conepskamue 6ombie 10%, 20%, 30% wmu gaske 6onbine 40% BOIbI), OMONHU3ENBHOE TOTLTHBO,
OpPTaHUYECKHE KUCIIOTHI, YIIIEeBOAOPOABI (HAPUMED, METaH, 3TaH, MPOIaH, N300yTeH, IeHTaH, H-
rekcaH, OMONM3eIbHOE TOIUIMBO, OMOOEH3MH M MX CMECH), MOMyTHBIE NMPOAYKTHI (Hampumep,
OenKy, Takue Kak pasjararolnue KiIeTdatky Oenku (pepMeHTbHI) WM OZHOKJIETOYHbIE OENKH) U
CMeCH JIIOOBIX W3 YKa3aHHBIX COENWHEHWH B JIOOOW KOMOWHALMKM WM OTHOCHTEIHbHOU
KOHLIEHTPALlMK M, HeoOsA3aTeNnbHO, B KOMOWHAIMM ¢ J0ObIMH po0aBkamMu (Hampumep,

TOIUIMBHBIMH JToOaBkamu). Jlpyrue mnpumepbl BKIIOYAIOT KapOOHOBBIE KHUCIOTBHL, COJIU
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KapOOHOBOW KHCIJIOTBI, CMECh KapOOHOBBIX KHUCJIOT M COJieH KapOOHOBBIX KHMCJIOT U CIIOXKHBIE
3¢upbl KapOOHOBBIX KHUCIOT (HAmpUMeEp, METWJIOBBIN, STHIIOBBI U H-TIPOIMJIOBBIE CIIO)KHBIE
3¢upbl), KETOHBI (HAIpUMeEp, alleTOH), albJerubl (HarnpuMep, aleTaabaerun), ainbda- u Oera-
HEHACBIIIEHHbIE KHUCIOTHI (HaNpuMep, aKpUJIOBYIO KHUCJIOTY) W oJieUHBbI (HampuMep, 3THIIEH).
Jlpyrue crnupThl UM IPOHU3BOJHBIE CIUPTOB BKJIOYAIOT MPONAHOJN, MPONWJIEHITHKONb, 1,4-
Oytannuon, 1,3-mpomnaHanod, caxapHble CIUPTHI (HAIpUMEpP, SPUTPUTON, TNIMKOJb, TITMLEPUH,
copOUT, TpewuToJs, apaduTOJ, PUOUTOJ, MAHHUTOJ, AYJbLUT, (YCUTON, HUIAUTOJ, H30MAJbT,
MaJIbTUTOJ, JIAKTUTOJ, KCHWJIUT W JPYrU€ IOJIMOJbI) U METHJIOBBIE WJIM 3THJIOBBIE CJIOKHBIC
3¢upbl THOO0r0 M3 MEPEYHCICHHbIX CIUPTOB. JIpyrue mpoAyKThI BKIIOYAIOT METHIIAKPHIIAT,
MeTUIMeTaKpuiaT, D-MoMouHy0 KHCIOTY, L-MOJIO4YHYI0 KUCIIOTY, TUPOBHHOTPAIHYIO KUCIIOTY,
MOJIMMOJIOYHYIO KHUCIIOTY, JIUMOHHYIO KHCJIOTY, MYPaBbHHYIO KHCJOTY, YKCYCHYIO KHCIOTY,
NPOMHMOHOBYIO KHCJIOTY, MACISIHYEO KHCJIOTY, SIHTAQPHYIO KHCJIOTY, BaJIEPHAHOBYIO KHCIIOTY,
KalpOHOBYIO  KHCJIOTY, 3-THAPOKCHIIPONMOHOBYK) KHUCJIOTY, MaJbMUTHHOBYIO KHCIOTY,
CTEAPHHOBYIO KHCJIOTY, LIABEJEBYI KHCJIOTY, MAJOHOBYIO KHCJIOTY, TJIYTapOBYIO KHCIOTY,
OJISMHOBYIO  KHCIIOTY,  JINHOJICHOBYKO  KHCJIOTY,  TJHKOJEBYKD  KHCJIOTy, TaMMma-
TUAPOKCUMACIISIHYIO KHCJIOTY M HUX CMECH, CONIM JIFOOBIX W3 TEPEYMCIIEHHBIX KHCIIOT, CMECH
JFOOBIX KUCJIOT U UX COOTBETCTBYIOIINE COJH.

JIro0yr0 KOMOMHAIIMIO MEPEYMCICHHBIX BbIIIE TNPOAYKTOB IPYr C JAPYrOM W/WUIH
NEPEUNCIIEHHBIX BBIIIE IPOAYKTOB C APYTUMH MPOAYKTAMH, TIPH 3TOM JIPYyTHe MPOAYKTHI MOKHO
HOJIYYUTh C NMPHUMEHEHHEM CIIOCOOOB, OMMCAHHBIX B HACTOSINEH 3asBKE WM HHBIM 00pasoM,
MOXKHO YIIaKOBAaTh BMECT€ W NPOAABaTh B BHIE MPOAYKTOB. [IpOAYKTBI MOXHO OOBEIUHSTS,
HampuMep, IepeMelnBaTh, CMEIIUBAaTh, HJIH COBMECTHO pAacTBOPSTh HJIM MOXKHO MPOCTO
yIaKOBaTh UJIH MPOAABATH BMECTE.

JIro60it M3 MPOAYKTOB MJIM KOMOWHAIIMIA MPOAYKTOB, OMUCAHHBIX B HACTOSIICH 3asiBKE,
MOKHO Ae3MH(DULIUPOBATh MM CTEPUIIM30BATh Mepel NMpOona)Kel MPpOAYKTOB, HAIPUMED, TOCHe
OYMCTKH WJIM BBIEJICHUS] WIH JJaXKe TOCJIe YIIAKOBKH, IJIsl HEWTpaNM3alMu OJHOTO WM Oolee
NOTEHIMATBHO HEXKENATENbHBIX 3arps3HSIOMNX BEIECTB, KOTOPbIE MOTYT NMPUCYTCTBOBATH B
npoaykre (mpoaykrax). Takyr CaHAHMIO MOKHO OCYINECTBHTb MyTeM OOMOapIupOBKH
3JIEKTPOHAMHU, HapUMep, ¢ 10301 MeHblIe npumMepHo 20 Mpan, Hanpumep, ot npumepHo 0,1 go
15 Mpan, ot npumepno 0,5 no 7 Mpan nnu ot npumepHo 1 no 3 Mpan.

ITporecchl, onmucaHHbIE B HACTOSINEH 3asBKE, MO3BOJIAET IMOJy4aTh MOTOKH PA3JIMUHBIX
NOOOYHBIX TMPOAYKTOB, KOTOpPBIE MOXKHO HCIOJNB30BaTh [UJIsI TEHEPUPOBAHHUs Iapa M
3JNIEKTPUYECTBA U MPUMEHEHHs] B JPYTUX YaCTIX MPEANpUsITHS (COBMECTHOE MPOMU3BOACTBO
TEIUIOBON M 3JIEKTPUUECKOW 3HEPTUM) WM IPOAABaTh HAa OTKPHITOM phiHKe. Hampumep, map,

00pa3yroIMIACs PU TOPEHUH ITOTOKOB MOOOYHBIX MPOAYKTOB, MOXKHO HCIIOJIBb30BaTh B IPOLIECCE



46

IUCTWULINMKA. B KadecTBe Apyroro mpuMepa, 3JIEKTPHUECTBO, T'€HEPUPYEeMOe NpPU TOPEHUHU
MIOTOKOB NMOOOYHBIX MPOAYKTOB, MOXKHO HCIOJB30BaTh B 3JIEKTPOHHO-JYYEBBIX TI'€HEPATOPAX,
NPUMEHSIEMbIX TIPH MPEIBAPUTEIBbHOM 00padoTKe.

IToOouHbIe MPOAYKTHI, HUCMOJB3yEeMble Ul TE€HEPUPOBAHMS Tapa U DSJIEKTPUYECTBa,
HOJIy4Yar0T U3 HECKOJIbKUX HCTOUYHHKOB Ha BCEM MPOTsDKeHMU npouecca. Hanpumep, aHaspoOHOE
cOpakMBaHHE CTOYHBIX BOJA MO3BOJIIET MOJYYUTh OHMOra3 ¢ BBICOKHUM YpPOBHEM MeTaHa U
MaJIEeHbKMM KOJIM4eCTBOM OTpaboTaHHOU Onomacchl (uiama). B kadecTBe mpyroro mpumepa,
MOYKHO HCIOJIb30BAaTh TBEPIbIC BELIECTBA, MOJYYCHHBbIC IMOCJE OCAXapUBAHHS W/HIU TOCHE
IUCTWULSIIAKA  (HalpuMep, HENmpOpearupoBaBLIMK JIMTHUH, LEJUTIOJIO3Y U TEeMHIIEIUIIOJIO3Y,
OCTaBIIYIOCS OT MPEABAPUTETHLHON 00pabOTKU U MEPBUYHBIX MPOIIECCOB), HAIPUMED, CIKUTask UX
B KQUeCTBE TOILIUBA.

Jlpyrue npoMeKyTOYHbIE COSNUHEHHS U MPOAYKTHI, B TOM HYHCJIE MPOAYKTHI MUTAHUS H
(apmanieBTHYECKHE MTPOAYKTHI, OMKUCAHbI B myOyukannu 3as8ku Ha mareHt CIITA 2010/0124583
Al, mpunamnexameit Medoff, onybnmnkosannoii 20 Mast 2010 rona, mMosHOE ONMHCAHHUE KOTOPOH

TEM CaMbIM BKJIFOUCHO B HaCTOﬂH_II/Iﬁ AOKYMEHT IOCPEACTBOM CCBLIIKH.

HNPOAYKTHI, HOJYUYEHHBIE U3 JIMT'THUHA

Cumnraercs, 4TO oTpaboTaHHas Oduomacca (Harmpumep, oTpaboTaHHBIN
JIMTHOLIEJUTFOJIO3HBIN MaTepHai), INOJyYeHHAss B Pe3yJbTaTe JIUTHOLEIUIFOJIO3HOH 00paboTku
OIMCAHHBIMH CIIOCO0AMH, HMEET BBICOKOE COAEPIKAaHHEe JUTHUHA U TIOMHUMO TOTO, YTO €€ MOYKHO
UCIIOJIb30BATh AJIS MIOJY4YEHHs SJHEPTHU TOCPEICTBOM CXKUTAHUS B YCTAHOBKE JJISI COBMECTHOIO
NPOM3BOJCTBA TEIJIOBOM U 3JIEKTPHUYECKON SHEPTHH, MOXKET MPUMEHSTHCS B KauyeCTBE APYTUX
LIEHHBbIX POAYKTOB. HampuMep, TUrHUH MOKHO HCIIONIB30BATh KaK €CTh B KAYECTBE TIACTMACCHI
WIN €ro CBOIMCTBA MOMKHO YJYYIIUTh CUHTETHMYECKHMMHU CHOCOOAMHU JJIsi TIONYYEHHs IPYroi
IUIACTMACCHI. B HEKOTOPBIX CIy4asiX, JIMTHUH TaK)K€ MOJKHO NMPEBPATUTb B JIMTHOCYJIb(OHATHI,
KOTOpble MOJKHO HCIIOJB30BaTh B KAUeCTBE CBS3YIOLUIUX BEIIECTB, JHCIEPraTOPOB,
SMyJIbIaTOPOB I B KAU€CTBE KOMIUIEKCOOOPA3YIOIINX areHTOB.

[Ipy mpuUMEHEHNH B KAueCTBE CBS3YIOIIErO BEINECTBA JIMTHUH WM JIMTHOCYJb(pOHAT
MOXKHO, HalpuMep, HUCIOJIb30BAaTh B YTOJbHBIX OpPHKETaX, B KEPAMHUUECKUX MaTepuanax, s
CBSI3bIBAHUSI YEPHOTO YIJIEpPOAa, Ui CBS3BIBAHUS YAOOpEHUIl W repOMIHIOB, B KauecTBe
IBUICTIONIABUTENS, MPH TOJIY4YeHUH (aHepbl W IPECCOBAHHON IPEBECHHBI, IJIsI CBSI3bIBAHUS
KOPMOB JUIl JKUBOTHBIX, B KaUECTBE CBS3YIOINErO BEINECTBA JJIsl CTEKJIOBOJIOKHA, B Ka4Ye€CTBE

CBA3SYIOLICIO BEIICCTBA B MACTUKE JIA TIPUKIICHBAHUA JIMHOJICYMa U B Ka4€CTBE CTa6I/IJ'II/I3aTOpa

IPYHTOB.
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[Ipy mpuMeHEeHUH B Ka4deCcTBE AMCIEPraropa JUTHUH WM JINTHOCYJb(OHATH MOXKHO
UCTIONIb30BaTh, HAINPUMEpP, B OETOHHBIX CMeECAX, TJIMHSAHBIX U KEPaMHYECKHUX MaTepuanax,
KPaCUTENAX U MUTMEHTaX, Mpy AyOJEHUN KOKU U B CyXOH IITYKaTypKe.

IIpy mpuMeHEeHMM B Ka4deCTBE 5MYJIbIaTopa JIUTHUH WM JIMTHOCYJb(OHATHI MOXKHO
UCIIOJNIb30BAaTh, HAIIPUMED, B ac(asibTe, MUIMEHTaX M KPACUTENAX, NeCTULNAAX U mapa(HOBBIX
OMYJIbCUSX.

I[Ipy mnpuMeHEeHMM B Ka4eCTBE KOMIUIEKCOOOPA3yIOIero areHTa JIMTHUH WM
JUTHOCYJIb(OHATBI  MOJKHO  MCIIOJB30BAaTh, HANpPUMEpP, B  CUCTEMax  IHTATEJIbHBIX
MHKPO3JIEMEHTAX, YUCTSIIUX COCTABAX M CHCTEMAaxX BONOMOATOTOBKH, HANPUMED, JJISI CUCTEM
KOTJIOB U CHCTEM OXJIAJKIACHHUSI.

B cinydae mnpoW3BOACTBA 3HEPTMM JIMTHUH B LEJIOM HMeeT Ooyiee BBICOKOE
SHEProcozepkaHue, 4eM TOJOLEUI0I03a (LeJUI0Io3a M TEeMHLEIUII0N03a), TOCKOJIbKY OH
COIep KUT OOJbLIe YIiepona, YeM ToJIONeunoio3a. Hanpumep, Cyxol JIMTHUH MOXET UMETh
sHeprocoaep:xkanue ot npumepHo 11000 BTE (mpumepno 25,6 M/x/kr) no 12500 BTE na ¢yHT
(mpumepHo 29,1 M/JLx/kr) Mo cpaBHeHuto ¢ auanazoHoM ot 7000 (mpumepHo 16,3 MJIx/kr) no
8000 BTE Ha ¢ynT (mpumepno 18,6 MJIx/kr) rononemmonossl. [Io cymecTBy, JUTHUH MOXKHO
VIUIOTHUTh U TIPEBPATUTh B OpPHKETHI M TPaHyJbl, NMPUMEHseMble s Cxkuranus. Hampumep,
JIMTHUH MOJKHO NPEBPATHUTh B IPAHYJIbI C MOMOIIBIO JIFOOOTr0 Crocoda, OMMCAaHHOTO B HACTOSIIIEH
3asBke. [ monmyueHus Oosiee MeIJIEHHOTropsiiedl rpaHyjbl MO OpUKeTa JMICHUH MOKHO
NOJBEPTHYTH CIIMBAHUIO, HAIIPUMEp, MPUMEHss 103y 00ayudeHus ot npumepHo 0,5 Mpan no 5
Mpan. CuuBaHue TO3BOJISIET MOJY4YUTH Ooyiee MemyieHHoropsmuii ¢popm-paktop. DPopm-
¢axTop, TakOH Kak rpaHysa WM OpPHKET, MOXKHO MPEBPATUTh B KCUHTETHYECKUH YroOJib» WIN
JPEBECHBIN Yrojb MOCPEICTBOM MUPOJIU3A B OTCYTCTBUE BO3AYXa, HATIPUMED, NIPU TEMIepaType
ot 400 mo 950 °C. Ilepen mupONMU30M MOXKET OBITh JKENATENbHBIM CLIMBAHWE JIMTHHHA IS

NOAJEPKAHUST KOHCTPYKTUBHOM LIEIOCTHOCTH.

OCAXAPUBAHHUE

JUnst mpeBpaleHusi UCXOTHOTO ChIpbsi B (OPMy, KOTOPYIO MOXKHO JIETKO 00padoTarts,
IIIOKaH- WM KCHJIAHCOIEPKAINYK LEJUIF0JIOy B HCXOJHOM ChIpb€ MOXKHO MOABEPraTh
TMAPOIN3Yy € NOJYYCHUEM HHU3KOMOJICKYJISAPHBIX YTJIEBOAOB, TAKUX KaK Caxapa, ¢ INOMOLIBRO
OCaxapuBAIOIIEr0 areHra, Hampumep, (epMeHTa WM KHUCJIOTbL, MpPOLECC, Ha3bIBAEMbIH
OCaxapuBaAHUECM. 3areMm HU3KOMOJICKYJIAPHBIC YTJIEBOAbI MOXHO HCIIOJB30BATb, HAIPpUMEP, HaA

CYLIECTBYHOLIEM MPOU3BOACTBCHHOM MNPCANPUATHHN, TAKOM KaK MPEATIPUATUC MO MMPOU3BOACTBY
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OJHOKJIETOYHOrO OeJika, MpeanpusiTHe MO MPOM3BOACTBY (EPMEHTOB WM MPENNpPHUSITHE MO
NPOU3BOJCTBY TOIUIMBA, HAIPUMED, PEANPUATHE IO MPOU3BOACTBY STAHOJIA.

HcxonHoe ChIpbe€ MOKHO MMOABEPraTh TMAPOJHM3Y MYTEM HCIONb30BaHUS (EepMEHTa,
Hampumep, nyreM OOBEIMHEHUS MaTephajoB U (epMEeHTa B pPACTBOpHTENE, HAINpUMEp, B
BOZISTHOM PacTBOpE.

CornacHO anbTEpPHATUBHOMY BAapUAaHTy pealn3aluu H300peTeHus: (epMeHTbl MOryT
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 Pa3JIMYHbIe paspyliaromue Onomaccy
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: SHIOIJIIOKAHA3bI, MEUIOONOruaposia3bl u  Lemioduassl  (Oeta-
TJIFOKO3HIA3bI).

Bo Bpemsi ocaxapuBaHUs LEJUTOJO3HBIA CyOCTpaT MOXKHO CHauaja THAPOJIM30BATH C
TIOMOIIBIO SHIOIJIIOKAHA3 B CIIyYaiHbIX MECTaX C MOJYYEHHEM OJIMTOMEPHBIX MPOMEKYTOYHBIX
coenuHenuil. [lanee ykasaHHbIE MPOMEXKYTOYHBIE COSIUHEHHUsS] CTAHOBATCS CyOCTpaTaMu IUist
HK30TEPMUYECKOrO PACLICTUICHUs] [UIIOKaHA3, TAaKUX Kak LeUIO0MOruaponasa, ¢ MOJNy4eHHeM
11eJUI00MO3bI U3 KOHLEBBIX TPYII LEJUTI0JI03HOro nonumepa. Llemnobuosa npencrasnser codoi
BOJIOPACTBOPUMBIN 1,4-CBsi3aHHBbIM AuMep TOKO3bl. M HakoHeln, wueioOHasa pacuieruiseT
1eJUI00M03y € TOJNy4eHHEM TDIIOKO3bl. J((EeKTHBHOCTh (HAmpumep, BpeMsl THAPOINU3a W/WIN
NOJJHOTA THUAPOJH3a) TAaKOro TMpolecca 3aBHCUT OT  COMPOTUBJISIEMOCTH  00paboTke
LEJUTIOJIO3HOTO MaTepHaa.

CootBeTcTBEHHO, 00pabOTaHHBIE MaTepHaibl OMOMACCHI MOKHO OCaxapuBaTh MyTeM
oObenuHeHUsT Marepuana U (epMeHTa Le/UIoja3a B JKUAKOW Cpede, HampuMep, BOIHOM
pacTBope. B HEKOTOPBIX Ciiy4asix, Mepea ocaxapuBaHHEM MaTepHall KHUISATST, 3aMa4UBAOT HJIH
BapsIT B ropsiyeil Boxe, kak omucaHo Medoff u Masterman B myOnukanuu 3asiBKA Ha MATEHT
CIIA 2012/0100577 A1, onybnukoBarHo# 26 anpens 26 2012 roxa, mosHOE ONMUCaHUE KOTOPOit
BKJIFOYEHO B HACTOSLIHI TOKYMEHT.

[Ipomecc ocaxapvBaHUs MOKHO YACTUYHO WJIM TMOJHOCTBIO OCYINECTBHTH B Oake
(mampumep, B Oake ¢ oObemom 1o wMmeHbmed Mepe 4000, 40000 wmm 500000 i), Ha
NPOU3BOJICTBEHHOM MPEATPHUITHN W/HIH €r0 MOXKHO YaCTHYHO WJIM TOJIHOCTBIO OCYINECTBHTH
Ipu TepeMeIleHHH, HampuMmep, B JKEIe3HONOPOXNKHOM LMCTEpPHE, AaBTOLUCTEPHE WIH B
CylepTaHKepe WIN TproMe cynHa. Bpems, HeoOXOoauMoe i MOJHOTO OCaxapHBaHUs, Oyaer

3aBHCETb OT YCJIOBUH 00paOOTKM M MpPUMEHSEMBIX YIJIEBOJACOAEpPIKAIEro 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, IUIIOKO3y, B TedeHue oT npumepHo 12 po 96 uacos. Ecnu ocaxapuBaHue
OCYLIECTBJISIFOT YaCTUYHO WMJIA IMOJHOCTBIO MPU INEPEMEINEHUH, OCAXapUBaHUE MOXET 3aHSThb
GoupIe BpEMEHH.

B 1menom, mnpegmodturenbHO, YTOOBI comepkMMoe Oaka B XOAe OCaxapUBaHUS
nepeMellnBalli, HapuMep, UCIONb3ysl CTPYHHOE MepeMellNBaHue, KaK 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 IIITaTOB, MONHOE ONMUCaHHE KOTOPOW BKJIKOYEHO B HACTOSIIUN JOKYMEHT
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 mnmm 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, Hanmpumep, Oonblne 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,
NOABEPraeMblii EPEeMEIeHNH, a TAK)KE MTO3BOJIMUT MOABUTh POCT MUKPOOOB 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 AEHCTBUs, 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, CTPENTOMHIMH. AHTUOMOTHKH OYIyT MOJABIATH POCT MUKPOOPTAHU3MOB BO BPEMSI
nepeMelleHss U XPaHEeHUs U MX MOXKHO HCIOJb30BaTh INPHU MOAXOASIIMX KOHLEHTPALUSX,
Hampumep, ot 15 go 1000 ppm no macce, Hanpumep, ot 25 1o 500 ppm mnu ot 50 no 150 ppm.
IIpu HEOOXOAMMOCTH, MOXHO HOOABUTh AHTHOWOTHK, Nake€ €CJIM KOHLIEHTpaLus caxapa
CpaBHUTENBHO BbICOKasd. COrJNaCHO aJbTEPHATUBHOMY BApUAHTy peATU3aLUH H300peTeHHs
MOXXHO HCIIONIb30BaTh APYrue A00aBKH C MPOTHBOMUKPOOHBIMH WM KOHCEPBHPYIOLINMHU
colictBamu. IIpoTrBOMuKpoOHast nodaBka (10OABKH) MPENNOYTHTEIBHO MPEACTABIIOT COOOH

[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 IyTeM J00aBJICHHUS B PacTBOP
OonpIero KOJIMYECTBAa YIIIEBOACOAEpIKAIero Marepuana. J{ust mommepskaHus YpOBHs caxapa,
KOTOpBbIii 0o0pa3yercsi B pacTBOpE, MOXKHO J00aBUTh IMOBEPXHOCTHO-AKTUBHOE BELIECTBO,
HarpuMep, 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 (pepMeHThI BKIIFOYAIOT LeJUTI0JIa3bl, 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., manpumep, narentr CIIHA 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). IlpeqnoyrurenbHble WTaMMBbI BKJIIOUatoT 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, npeanoututenvHo, mramma Chrysosporium lucknowense. JlonmonHuTeNnbHBIE
IITAMMBI, KOTOpPBIE MOKHO HCIIOJb30BaTh, BKJIIOYAIOT, HO HE OrPAaHUYUBAIOTCA HMH,

Trichoderma (B wactHoctu, 1. viride, T. reesei n 1. koningii), ankanopunbubiii Bacillus (cm.,
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Hanpumep, nareHT CIIIA Ne 3844890 m mybOnukaumto EBpomeiickoro marenta Ne 0458162) u
Streptomyces (cM., HaripuMep, nyonukauuio EBponetickoro natenra Ne 0458162).

Hapsny ¢ ¢epmenramu wiam B KOMOMHALMM € HUMH, JUId  OCaxapUBAaHUS
JIMTHOLIEJUTIOJIO3HBIX M LEJUTIOJIO3HBIX MaTepPHaIoB MOXKHO HCIIOJIb30BATh KUCIOTBI, OCHOBAHUS U
APYrHe XUMHYECKHE COeJUHEHUs (HarpuMep, OKUCIUTENN). YKa3aHHblE MaTephalbl 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, Xpomarorpaduu C TICEBAOABIDKYIIUMCS CJOEM, Xpomarorpauu BBICOKOTO
JaBJICHUs), SJIEKTPOIUANIN3a, LEHTPUPYTUPOBAHUS, SKCTPAKIHUH, JIFOOOTr0 APyroro crocoda

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

I'MAPUPOBAHUE U IPYTUE XUMHNYECKHUE TPEBPAIIEHUSA

IIpouecchl, oOmucaHHble B HACTOsIIEH 3asBKE, MOTYT BKJIIOYaThb TUIAPUPOBAHUE.
Hanpumep, rmroko3y ¥ KCHJIO3y MOXKHO THIPUPOBATH C MOJy4YeHHEM COpOHMTAa W KCUJIHTA,
COOTBETCTBEHHO. | MIAPUPOBAaHME MOMKHO BBIMOJHUTh NyTEeM NPUMEHEHHs KaTaJlu3aTopa
(mampumep, Pt/ramma-Al,Os;, Ru/C, HukeneBoro karamuzaropa PeHess wim Jpyrux
KaTaJIN3aTOPOB, U3BECTHBIX B MAHHOH 00JaCTM TEeXHWKH) B KOMOMHaumu ¢ Hy mpu BBICOKOM
nasyeHnu (Hanpumep, ot 10 (mpumepno 69 klla) mo 12000 psi (mpumepro 82,7 MIla)). MoxHO
UCTIONIb30BaTh JIPYTHe BHIbl XMMUYECKOTO MPEBPAILEHHs TPOIYKTOB B PE3yJbTaTe MPOLECCOB,
ONHCAHHBIX B HACTOALICH 3asBKE, HANPHUMEP, MPOHM3BOACTBO MPOAYKTOB, IOJYYEHHBIX H3
OpraHu4yeckoro caxapa (Hampumep, ¢ypdypona ¥ MPOAYKTOB, MONy4YeHHbIX u3 (ypdypona).
XuMHIUYeCKHe TPEBpaLIeHNs] MOJTYyYeHHBIX M3 caxapa MpOoAyKToB ommcaHbl B mareHte CIIIA Ne
13/934704, nomannom 3 utojst 2013 roga, omucaHre KOTOPOTO B MOJHOM OObeMe BKITFOUEHO B

HaCTOﬂH_II/II\/'I AOKYMEHT NOCPEACTBOM CCBLIKH.
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®EPMEHTUPOBAHUE

Jposxxxu u Gakrepuu Zymomonas, HalpuMep, MOKHO HCIOJIb30BaTh A (pepMeHTauu
WM TpeBpalieHuss caxapa (caxapoB) B cnupT (crnuptel). Hicke omnucansl apyrue
MHKpoopranusmsl. OnTumanpHoe 3HadeHne pH mis ¢pepMeHTanu CocTaBisieT OT nNpuMepHo 4
no 7. Hanpumep, ontumanbHoe 3HadeHue pH ana aposokeil coCTaBisgeT OT NpUMEpHO 4 A0 S,
TOrJa Kak OonTHUMasibHOe 3HaueHue pH nns Zymomonas cocrtaBnser oT mpumepHo 5 no ©.
Tunuvnoe Bpemst pepMeHTALUH COCTaBIsIeT OT mpuMepHo 24 1o 168 yacos (Hanmpumep, ot 24 1o
96 vacoB) mpu Temmepatype B auanazoHe ot 20°C mo 40°C (mampumep, ot 26°C mo 40°C),
OJTHAKO TepMO(DHIIbHBIE MUKPOOPTAHU3MBI MPEAMOYUTAIOT O0JIee BBICOKHE TEMIIEPATYPhL.

CornmacHoO HEKOTOPBIM BapHAHTAM peaIn3alud  H300pETeHHs, HamnpuMmep, IpH
NPUMEHEHUH aHa3pOOHBIX OPraHM3MOB, MO MEHBIIEH Mepe 4acThb (ePMEHTALH NPOBOASAT B
OTCYTCTBHE KHCJOPOAA, HapuMep, B aTMocepe MHEpTHOTO rasa, Takoro kak Ni, Ar, He, CO,
wi ux cMmecu. Kpome TOro, cMecr MOXHO IOCTOSSHHO IPOAYyBaTb WHEPTHBIM TIa3oM,
NPOXOMAIIUM dYepe3 Oak IMpH NPOTEKAHWM YacTH WM BCero mnporecca ¢epmeHtannu. B
HEKOTOPBIX CIIy4asiX, aHadpOOHbBIE YCIOBUS MOMKHO IOCTHYb WM TOAAEPKUBATH 33 CYET
oOpa3oBaHMsI TUOKCHAA yriepoaa B mpouecce (epMEeHTALUH, MPU 3TOM JIOMOJHUTENIbHBIN
WHEPTHBIN ra3 He TpedyeTcs.

CornacHo HEKOTOPBIM BapHaHTaM peajH3aliM M300peTeHHs BECh MM 4acTh IpoLecca
(bepMeHTaLu MOKHO NpepBaTh Nepea MOIHBIM IPEBPaLeHHeM HU3KOMOJIEKYJSIPHOTO caxapa B
nponykT (Hampumep, 3TaHON). IIpoMexyTouHbIe MPORYKTHI (hePMEHTALMN BKIFOYAIOT caxap U
yIJeBOAbl C BBICOKUMHU KOHLeHTpauusMu. Caxapa U yIJIEBOABI MOXHO BBIAEIUTb C
NPUMEHEHUEM JIFOOBIX CpENCTB, M3BECTHBIX B JAaHHOM 00JAacTH TEXHUKH. Y Ka3aHHbIC
NPOMEXKYTOYHbIE TPOAYKTHl (PEPMEHTALIMM MOKHO HCIIOJIb30BATh NMPH TMOJYYEHHH MPOAYKTA
NUTAHUST JUIsI TOTPEOJICHUS] YEeOBEKOM WJIM JKUBOTHBIM. JIOTIONHUTENBHO WJIM B KauecTBE
AJIbTEPHATHBBI, POMEKYTOUHBIE MPOAYKTHI (pEepMEHTALUH MOXKHO  HM3MEIbYHUTh 0
TOHKOZIMCIIEPCHBIX YaCTHUI] B JIAOOPATOPHOW MENbHUIE U3 HEPXKABEIOIIEH CTadM W IOJYyYUTh
MyKooOpasHOe BemmecTBo. B mpouecce (epMeHTalMu MOXHO HCIIONB30BaTh CTPYHHOE
nepeMelInBaHNue, U B HEKOTOPBIX CIIy4asiX ocaxapuBaHUe U (PEPMEHTALMIO BBIMOJIHSIOT B OTHOM
U TOM e Oaxke.

ITuTarenpHBIE BEIECTBA JJIsI MHUKPOOPTAaHM3MOB MOXHO J00aBHTH BO  BpeMs
ocaxapuBaHus WWIM (epMeHTaluH, HampuMep, MaKeTbl C MHIIEBbIMH IUTATEIbHBIMU
BEIECTBAMMU, ONMCAHHbIe B MyOiukanuu 3asBku Ha mateHT CIIIA 2012/0052536, nonanHo# 15
nrosist 2011 roga, moHOE OnMcaHue KOTOPOH BKJIFOUEHO B HACTOSIIMI JOKYMEHT MOCPEICTBOM

CCBUIKH.
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«DepMeHTaLMsA» BKIIOYAET CIOCOOBI U MPOAYKTHI, ONMHCAHHBIE B 3asBKAaX 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 HACTOSALIUH TOKYMEHT ITOCPEICTBOM
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 IlltaroB) m B onyOmukoBaHHOM mnatente CIIA Ne 8318453, comepikaHue
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 OCYIICCTBUTD BO BPEMS ICPEBO3KU.

®EPMEHTUPYIOIIME AT'EHTBI

Muxkpoopranusm(bl), TpUMeHsieMble TpU (pepMeHTALuH, MOTYT MPENCTaBJATh COOOI
NPUPOAHbIE MHKPOOPTaHU3Mbl W/WJIM CKOHCTPYMPOBaHHbIE MHKpoOpraHu3Mel. Hampumep,
MHUKPOOPTaHU3M MOKET INMPEACTABIATh COOO0M OakTepHio (B TOM 4MCIe, HO HE OrpaHHUYHBAsICh
UMM, Hampumep, OakTepHIo, pas3jararollyr0 KiIeTd4aTky), rpud, (B TOM dHClIe, HO He
OrpaHUYMBASICh UMM, HAIPUMEp, APOCKM), PACTeHUE, MPOTUCT, HAIpUMep, NpocTeiiliee WU
rpuOONOAO0HBIH MPOTHCT (B TOM YHCJIE, HO HE OPAHUYMBASICh MU, HANPHMED, CIM3EBHK) HIIH
MOpckue Bomopociad. IIpm COBMECTUMOCTH OpraHM3MOB MOXKHO MCHOJB30BaThb CMECH
OpPTaHU3MOB.

[Monxomsimue  QepMEHTUPYIOIIME  MHUKPOOPTaHU3MbI  OOJANAOT  CHOCOOHOCTHEO
mpeBpaliaTh YIJIEBOAbI, TaKWe Kak TIIFOKO3a, (PYKTO3a, KCUJI03a, apabuHO3a, MAaHHO3a,
rajaKTo3a, OJUroCaXapu/Ibl HIIH MOJIMCAXapUbl, B IPOAYKTHI pepmeHTannu. PepMeHTHPYIOLIHE
MHUKPOOPTAaHU3MBI BKJIIOUAIOT IITAMMBI poxa Saccharomyces spp. (B TOM 4YHCIE, HO He
OrpaHUYMBAsICH MMH, S. cerevisiae (mekapckue IpoOACKW), S. distaticus, S. wuvarum), 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 4ucie, HO He OTPaHUYNBASICH UMH, F.
tannophilus), pona Bretannomyces (B TOM 4YHCJe, HO HE OTPaHUYHMBAsCh WMH, 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 noaxoasiue MUKPOOPTaHU3MBbI BKIIOUAIOT, HapuMep, Zymomonas mobilis,
Clostridium spp. (B ToM uncie, HO He orpann4uBasich umu, 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
BKOUar0T  Lactobacillus  casei, Lactobacillus rhamnosus, Lactobacillus —delbrueckii,
Lactobacillus plantarum, Lactobacillus coryniformis, wanpumep, Lactobacillus coryniformis
nonsun forquens, Lactobacillus pentosus, Lactobacillus brevis. Jlpyrue MHUKpOOpTaHH3MBI
BKJIFOUAIOT Pediococus penosaceus, Rhizopus oryzae.

Hekotopble opraHnu3Msbl, Takue Kak OAKTEPHH, APOACKUA U TPUOBI, MOXKHO HCIIOJIB30BATh
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 IITAMMBbl SIBJSIFOTCA OOIIENOCTYNHBIMHU, U HX MOXKHO

npuoOpecTy Ha pblHKe miu yepe3 xpanuiuma, Takue kak ATCC (AmepukaHckas KOJUIEKLUS
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KJIETOUHBIX KyJnbTyp, Manaccac, Bupmxuaus, CIIIA), NRRL (Konnekuust KIeTOUYHBIX KYJIBTYP
Cnyx0bl CenbCKOXO3MCTBeHHbIX uccaenoBanuii, Ileopus, Wmmunoiic, 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) (xoropsle moxxHO mnpuoOpectn B
xomrianun Red Star/Lesaffre, CIIIA), ®AJIM (FALI®) (xoTtopble MOXHO NpUOOpPECTH B
xomrnanuu  Fleischmann’s  Yeast, mnoxppa3geneane Burns Philip Food Inc., CIIA),
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

MOXHO TipuoOpectH B komnanuu DSM Specialties).

JAUCTULISALUASA

ITocne ¢epmeHTaMM TOJYYEHHBbIE SKUAKOCTH MOXKHO IIOJBEPraTh AUCTHIULILUH C
NPUMEHEHNEM, HarpuMep, «OpaskHOW KOJIOHHBI», JUIS OTAEJIEHUS STAHOJA U JPYTUX CIIHPTOB OT
OCHOBHOTO 0OBEMa BOABI M OCTaTOYHOW TBepmaod (as3el. Ilap, BbIXOmAmMI u3 OpaskHON
KOJIOHHBI, MOJKET TMPEACTaBIATh COO0O0H, Hampumep, 35% mO Macce 3TAaHOI M MOXKET ObITh
3arpykeH B PEeKTH(PUKALMOHHYIO KOJIOHHY. CMmech moutu azeorporHoro (92,5%) sraHona u
BOABI M3 PEKTU(PHUKALMOHHONH KOJOHHBI MOXKHO OUHCTUTH C mosydeHueMm uuctoro (99,5%)
3TAaHOJA, UCTIONB3Ys MapodasHble MOJeKysipHble cuta. KyOoBble oCcTaTKy Opa’kHOW KOJOHHBI
MOXKHO HAmNpaBUTh HAa TEPBYI0 CTYIeHb TpexcrymeH4yaroro wucnapurens. OOpaTHbIN
XOJIOAMJIBHUK PEKTH(PHUKALMOHHON KOJIOHHBI MOXKET OOECIeYHTb TeIUIO Ui TaKOW IMepBOH
cryneHu ucnaputens. [locie nepBoi CTyneHn UCIAPUTENS TBEPIOE BEIECTBO MOJKHO OTHEIHTD
C MpUMEHeHHeM LEeHTPU(YTH U BICYIINTh B OapabanHoil cymmike. Yacts (25%) mpoaykra u3
LHeHTpU(YrH MOKHO TMOBTOPHO HCIIONB30BAaTh Ui (PEPMEHTALMH, a OCTaTOK HAINpPaBUTh Ha
BTOPYIO M TPETHIO CTYNEHH HCMapHTeNst. BoNbinyo 4acTh KOHAEHCATa M3 HUCIAPUTENS] MOKHO
BEPHYTh B IPOLIECC B BHAE IOBOJBHO YHCTOTO KOHIEHCATa, NMPH 3TOM HEOOJIBIIYI0 YacCTh
OTAENSIOT U HANpPaBISIOT Ha OOpabOTKY CTOYHBIX BOA ISl TPENOTBPAINEHUS HAKOTUICHHS

HU3KOKHUITAIINX COCI[I/IHeHPIfI.
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YIUVIEBOAOPOACOAEPKAIINUE MATEPHUAJIBI

CornacHO OpyruM BapUaHTaM peaju3alud H300peTeHUs] ¢ MOMOIIBIO CIOCOO0B H
CHCTEM, ONMCAHHBIX B HACTOSINEH 3asBKE, MOXHO 00paboTaTh yrieBOJOPOACOMEpPIKAIINE
martepuainbl. JIroOol mpouecc, ONMMCAaHHBIA B HACTOSINEH 3asBKE, MOXKHO HCIIONB30BAThH IS
00paboTku JFOOOr0 yriIeBOAOPOACONEPIKAIIErO MaTepuata, OMMCAHHOIO B HACTOSINEH 3asiBKe.
ITonpa3symeBaroT, 4TO «YIJIEBOJOPOACOAEPIKAIIME MaTepHasbly, MPUMEHsIEMble B HACTOSIIEH
3asiBKe, BKJIFOYAKOT HE(PTEHOCHbIE TEeCKH, He(PTEHOCHBIH CiaHel, OWTYMHUHO3HBbIE TIECKH,
YTOJIbHYIO TbLIb, YTOJBHYIO CYCIIEH3HIO, OUTYM, Pa3MYHbIE THIIbI YIJIS U APYTHe MPUPOIAHbIE U
CHHTETHYECKHE MaTepUalibl, COIEpPIKALINe KaK YIJIeBOIOPOJHbIE KOMIIOHEHTBI, TaK U TBEPIOE
BELIECTBO. TBepAOe BEIIECTBO MOXKET BKJIOYATh MOPHYIO TMOPONY, MECOK, INIMHY, KaMeHb, W,
OypoBoii IIaM WM [PYyroe TBEPAOE OpPraHUYeCKOe W/WJIM HEOPraHUYeCKOe BELIECTBO.
Vka3aHHBINH TEPMUH TAKKE MOKET BKJIOYATh OTXOMbI, TAKHE KAK OTXOJbI U MOOOYHbIE POIYKTHI
OypeHusi, OoTXOAbl M TMOOOYHBIE MPOAYKTHI NPHU MepepadoTke HepTH WK IOpyrue OTXOIBI
CofiepIKallie YIJIeBOIOPOAHbIE KOMIIOHEHThI, Takhe Kak ac(anbToBas KpOBeNbHAs IUIMTKA U
HOKpPBITHE, ac(PaabTOBOE JOPOKHOE MOKPBITHE U T. 1.

CornacHo emie ApPYyrHM BapuUaHTaM peali3alud  H300peTeHHs MpU NPUMEHEHUH
crocoOOB U CHCTEM, ONMHMCAHHBIX B HACTOSIIEM JAOKYMEHTE, MOXKHO 00pabaThiBaTh APEBECUHY U
NPOAYKTHI, COAepkalque apeBecuHy. Hampumep MoxkHO oOpabaThiBaTh NHIOMATEpUAIIBL,
HarpuMmep, NOCKH, JICTBI, JAMUHATBI, OpyC, APEBECHOCTPYIKEUHbIE IUINTHI, KOMIIO3UIIMOHHBIE
MaTtepuasl, rpy0o U3METbYEHHYIO APEBECUHY, IPEBECHHY MATKHX MOPOI M JPEBECUHY TBEPABIX
nopoxn. Kpome toro, moxxno oOpabareiBaTh CpyOseHHbIE NEepeBbs, KYCTAPHHUKH, JPEBECHYIO
CTPY’KKY, IPEBECHbIE OMUJIKH, KOPHH, KOPY, ITHH, CTHUBLIYIO IPEBECHHY U APYTOM COMEp KALIUil

IpEeBECHHY MaTepuas OHOMAacChl.

CUCTEMBI IEPEMEIINEHWA

PasnuuHble CHUCTEMBI MEPEMEIICHHUS MOXHO HCIOJb30BATh I MEPEMEIeHHs
MaTepHajJoB OMOMACChI, HAIPUMeEp, KaK OMUCAHO, B KaMepy U TMOJ My4OK 3JIEKTPOHOB B KaMepe.
Tunu4HbIe TpaHCTIOPTEPHI MPENCTABISIOT COOOH JIEHTOYHBIE TPAHCIIOPTEPHI, MHEBMATHYECKHE
TPAHCIIOPTEPHI, BUHTOBBIE TPAHCIIOPTEPDI, TEJIEKKH, MMOE3/1a, TOe31a UM TEJICKKH Ha PelbCax,
NOABEMHUKH, (PPOHTANbHBIE TIOTPY3UHKH, SKCKABATOPBI THIA OOpaTHAsI JIONATa, KPaHbI, MOYKHO
UCTIOJIb30BaTh PA3JIMYHbIe CKPEOKH U JIOMAThl, BATOHETKH M 3arpy304Hble ycTpoiicTBa (throwing
devices). Hampumep, B pa3jauuYHBIX MPOLIECCAX, OMMCAHHBIX B HACTOSILEH 3asBKE, MOXKHO

UCTIONIb30BaTh BHOPALIMOHHBIE TPAaHCHOPTEPhl. BuOpanuoHHbIE TpaHCIIOPTEPHI OMMCAHBI B
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PCT/US2013/64289, nogannoii 10 okTsi0pst 2013 rona, moyiHOe ONMHCaHUE KOTOPOH BKIIFOUYEHO B
HACTOSIIIUI TOKYMEHT ITOCPEICTBOM CCBUIKH.

BuOparmonssle TpaHCopTepbl OCOOEHHO TMOJIE3HBbI AJII paclpeneieHnsl MaTepuana 1o
MOBEPXHOCTH M OOECleYeHHsi PaBHOMEPHOrO CJIOS Ha TOBEPXHOCTH JKejJoba TpaHCIopTepa.
Hanpumep, rcxomHoe Chlppe MOXET OOpa3oBbIBATH IPYAY Marepuania, KOTOpask MOXET HMETh
BBICOTY, COCTABJISIIOLIYIO MO MeHbIIeH Mepe ueTbipe ¢yTa (mpumepHo 122 cm) (Hampumep, 1O
MeHbLIel Mepe mpumepHo 3 dyTa (mpumepHo 91 cMm), mo MeHbLIed Mepe mpumepHO 2 (yTta
(mpumepHoO 61 cm), Mo MeHbIeH Mepe npumepHo 1 ¢yt (mpumepHo 30,5 cM), MO MeHbIIEH Mepe
npumepHo 6 mronmMoB (15,24 cm), mo MeHsinedi mepe mpumepHo S5 mwoiimoB (12,7 cm), mo
MeHbLIeH Mepe mpumepHo, 4 motiMa (10,16 cM), Mo MeHbIIeld Mepe mpuMepHo 3 mroiima (7,62
CM), IO MeHbIIel Mepe nmpumMepHo 2 mroiima (5,08 cM), mo MeHbInel Mepe mpumMepHo 1 aroiiM
(2,54 cm), mo meHbneil Mepe mpuMmepHO Y2 mroiima (1,27 c¢M)), W IHUPHHY, MEHBLIYIO, YeM
IIMpHHA TpaHcnopTepa (Hampumep, MeHee npumepHo 10%, menee mpumepHo 20%, MeHee
npumepHo 30%, meHee npumepHo 40%, menee npumepHo 50%, meHee mpumepHo 60%, MeHee
npuMepHo 70%, meHee npumepHo 80%, menee mpumepHo 90%, meHee npumepHO 95%, MeHee
npumepHo 99%). BuOpanmoHHBIN TpaHCHOPTEP MO3BOJIIET PACHPENENATh MaTepuanl TaKUM
oOpa3zom, 4TOOBI OXBATUTH BCIO HIMPHHY >KeynoOa TpaHCropTepa M 00eCHeuuTh PaBHOMEPHYIO
TOJIIIUHY, NPEANOYTUTENBHO, KaK OMMCAHO BbIlIe. B HEKOTOPBIX Cllydasix, MOJKHO UCIIOJIb30BATh
JOTIOJIHUTENIbHBI ~ crioco0  pacmpeneneHus. Hanpumep, pacnpenenurenb, TaKoH — Kak
pazOpachiBaTenb, IpaBUTALMOHHBIA pasOpaceiBatens (drop spreader) (mampumep, CHRISTY
SPREADERTM) WM UX KOMOMHAIIMM MOKHO HMCIOJB30BaTh Ui pacrpeneneHus: (Hampumep,
pa3MelIeHHs, pa3IuBaHus], pa3OpachIiBaHUsl W/ WM Pa3OpbI3TUBAHUS) CHIPHEBOrO MaTepHaia Io
Oonpiio mnomanu. HeoOs3aTenbHO, paclpenenuTeb MOKET JOCTaBIsITh OHOMAaccy Ha
BUOPAIIMOHHBIN TPAHCIIOPTEP B BHIE IIMPOKOIO JIMBHS WJIH 3aBeChbl. Kpome TOro, ¢ moMorbo
BTOPOTO TPAHCIOPTEPA, PACIOJOKEHHOTO BBIIE OTHOCHUTENBHO TMEPBOTO TPAHCIOPTEpa
(HampuMep, MepBBIN TPAHCTIOPTEP UCTIONB3YIOT MPH OOJNYYEHHH CHIPHEBOTO MaTepHaia), MOKHO
cOpacbIBaTh OMOMaccy Ha MEPBbIA TPAHCIIOPTEP, MIPU STOM BTOPOH TPAHCIIOPTEP MOXKET UMETh
IIMPHUHY, KOTOpas B IOMEPEYHOM HAIPABIEHUH OTHOCHTEIBHO HANPABICHUS IMEPEMEIICHUs
MEHbIIIe, YeM IOUPHUHA MEePBOTrO TpaHCIoOpTepa. B YacTHOCTH, e€ciu BTOPOH TpaHCHIOpTEp
npeacTaBisier coO00l BUOPALMOHHBIA TPAHCIIOPTEP, CHIPBEBOW MaTE€pPHall PACIPENeNseTcsl MOx
IEeWCTBUEM BTOPOTO M MepBOro Tpancrnoprepa. CorimacHO HEKOTOPHIM BO3MOXKHBIM BapHaHTaM
peanu3anuy M300peTeHHs], BTOPOH TPAHCIIOPTEP YMHUPAETCS B OTBOJ C KOCBIM IOIMEPEYHBIM
pa3pe3oM (Hampumep, ¢ KOCBIM pa3pe3oM C COOTHomeHueM 4:1), Tak 4To MaTepuans MOKHO
cOpacbIBaTh Ha MEPBBIN TPAHCIIOPTEDP B BUE LIMPOKON 3aBECH! (HarpumMep, Oojiee IIMPOKOH, ueM

IIUPUHA BTOPOro TpaHcnoprepa). HauanpHas miomans 6uomaccsl, copacbiBaeMoii TOCPENCTBOM



58

pactipenenutenss  (Hampumep, — pasOpacelBaTens, — IPaBUTALIOHHOTO  pa3OpackiBaTens,
TPAHCIIOPTEPa UM BHOPALIMOHHOIO TPAHCHOPTEPA € MOMEPEYHBIM Pa3pe30M) MOXKET BKJIIOYATh
BCIO LIMPUHY IEPBOro BHOPALIMOHHOTO TPAHCIOPTEPAa MIJIM MOXKET BKJIOYATh HYacTh TaKOW
mupusbl. [locne mageHus Ha TpaHCoOpTep, MaTepual Mmoj AeficTBUueM BHOpaLuil TpaHCHOpTepa
pacnpenensercs jaaxe Ooyee PaBHOMEPHO, TaK YTO BCA IIUPUHA TPAHCIOPTEpa
NPEANOYTUTENIBHO MOKPBIBAETCSI PABHOMEPHBIM ciioeM Oumomacchl. COIJacHO HEKOTOPBIM
BapUAHTAM peaJU3aLUU H300PETeHHsT MOXHO HCIIOJIb30BaTh KOMOWHAIIMK PacIpeesuTeNei.
Hekoropbie criocoObl pacripenesieHusi HCXOAHOTO ChIpbs onucanbl B matente CIITA Ne 7153533,
nonaHHoM 23 wurosst 2002 roga u omyOsiMkoBaHHOM 26 nekadpsi 2006 rona, MOJHOE OMUCAHHE
KOTOPOTO BKJIFOYEHO B HACTOSIIHMHA JOKYMEHT MOCPEACTBOM CCBUIKH.

B wmenom, mpeanmoyTHTENbHO TNepeMelaTh MaTephall uepe3 IyYOK SJIEKTPOHOB Kak
MOXKHO OBICTpee IJIsl MaKCHMHM3HPOBAaHHUS MPOMyCKHOW crocoOHoctu. Hampumep, martepuan
MOYKHO TIEpEMeIIaTh CO CKOPOCTSIMH, COCTABISIFOIIMMHU 110 MeHblIel mepe 1 GyT/MuH (mpumepHO
0,31 m/mMuH), HanpuMep, o MeHblIeH Mepe 2 Gyr/MuH (nmpumepro 0,61 M/MHH), IO MEHbIIEH
mepe 3 ¢yr/mun (mpumepHo 0,91 m/mmH), mo Mmessbweil mepe 4 ¢yr/mMuH (mpumepro 1,22
M/MHH), IO MeHblIel Mepe 5 Gpyr/mMuH (npumepro 1,52 m/mMuH), o MeHbIueil mepe 10 GyT/MuH
(mpumepHo 3,05 M/MuH), o MeHblIeH Mepe 15 GyT/mun (mpumepro 4,57 M/MHH), IO MEHbLIEH
mepe 20 (mpumepHo 6,09 M/MUH), IO MeHblLIeH Mepe 25 (mpumepHO 7,62 M/MUH), IO MEHbLIEH
mepe 30 (mpumepHo 9,14 m/muH), no MeHbiueli Mepe 40 (mpumepro 12,19 M/MuH), 1o MeHbLIEH
mepe 50 ¢pyr/mun (nmpumepHo 15,24 m/muH), no MeHnbiueii mepe 60 ¢pyr/mun (nmpumepno 18,29
M/MHH), IO MeHblueil mepe 70 ¢yr/mun (npumepno 21,34 wm/muH), mo Mmesbuieli mepe 80
byr/™Mun (npumepHo 24,38 m/mMuH), o MeHbneid Mepe 90 ¢yT/MuH (nmpumepHo 27,43 M/MuH).
CKOpOCTb MepeMelIeHus CBs3aHa ¢ TOKOM Iy4Ka M 3aJJaHHOW J030H OOJy4YeHHs], HarpuMep, B
cinydae Oumomacchl TonmuHOW Y4 mroiima (0,635 cM), pacmpeneneHHOH MO TPaHCIOPTEPY
mmpuHon 5,5 ¢yrtoB (mpumepno 1,68 cm), u 100 MA, mns obecriedueHus: JOCTATOYHOM JTO3BI
OOJIy4eHUsI TPAHCIIOPTEP MOXKET IEePEeMEINaTbCsl CO CKOPOCThEO mpumepHo 20 ¢yToB/MUH
(mpumepHO 6,096 M/mMuH), pu S50 MA TpaHCHOPTEP MOXKET MEPEMEINaThCsl CO CKOPOCTBIO
npumepHo 10 ¢yros/mMun (mpumepHo 3,048 M/MuH) st obecriedueHus] MPUOIU3UTEIBHO TaKOH
e 03Bl OOJTyUeHHS.

CkopocTb, € KOTOPOH MaTepuan MOKET NepeMelaThCsi, 3aBUCUT OT (OPMBI U MAacCChI
nepeMenaeMoro Marepuana U TpeOyeMoro KoiudecTBa. Tekydwe Marepuanbl, Harmpumep,
3€pHUCTbIE MAaTepHalbl, OCOOEHHO MONAAIOTCS NEPEMEINEHHI0 C TMOMOINBI BHOPAIMOHHBIX
TpaHcropTepoB. CKOPOCTH MepeMeLEeHHsI MOTYT, HAalIpUMepP, COCTaBJIATh MO MeHblIeil mepe 100
¢byHT/4 (mpuMepHO 45 kr/4) (Hanpumep, no MeHblel Mepe S00 pynat/u (mpumepHo 0,23 T/4), MO

menblieit mepe 1000 ¢pynT/4 (mpumepHo 0,45 1/4), mo menbiueit mepe 2000 pyHT/4 (TpUMEpPHO
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0,9 1/4), mo menbiiel mepe 3000 ¢pynaT/u (MpumMepHO 1,4 T/4), Mo mMenbiuel mepe 4000 GpyHT/¥
(mpumepHo 1,8 T/4), mo menbweit mepe S000 pyHT/4 (MpumepHO 2,3 T/4), MO MEHbLIEH Mepe
10000 ¢ynT/u (mpumepHO 4,5 1/4), mo menble mepe 15000 ¢yHT/4 (MpUMepHO 6,8 T/4) MK
naxe 1o meHblueit mepe 25000 ¢pynt/4 (mpumepHo 11,3 1/4)). HekoTtopble THIMUYHBIE CKOPOCTH
nepeMeIeHrss MOr'yT COCTaBJsITh OoT mpuMepHo 1000 (mpumepno 0,45 1/4) mo 10000 ¢pyHT/4
(mpumepHo 4,5 T/4), (Hampumep, ot mpumepHo 1000 ¢yur/u (mpumepno 0,45 1/4) mo 8000
byuT/4 (mpumepHo 3,6 T/4), or npumepHo 2000 (mpumepHo 0,9 1/4) no 7000 GpyHT/4 (MpUMEPHO
3,2 T/4), or nmpumepHo 2000 (mpumepno 0,9 T/14) mo 6000 ¢yuT/u (Mpumepno 2,7 T/4), OT
npumepHo 2000 (mpumepro 0,9 1/4) mo 5000 ¢ynt/u (MpuUMepHO 2,3 T/4), oT mpumepro 2000
(mpumepHo 0,9 1/4) no 4500 ¢ynT/4 (MpumepHo 2,0 T/9), oT mpumepro 1500 (mpumepho 0,7 T/4)
1o 5000 ¢yuT/4 (mpumepro 2,3 1/4), ot npumepro 3000 (mpumepro 1,4 1/4) mo 7000 dpyHT/¥
(mpumepHo 3,2 1/4), ot npumepHo 3000 (mpumepHo 1,4 1/49) no 6000 ¢pyuT/4 (MpuMepHO 2,7 T/4),
ot npumepHo 4000 (mpumepro 1,8 1/4) mo 6000 ¢pyHT/u (MpUMepHO 2,7 T/4) U OT NMPUMEPHO
4000 (mpumepno 1,8 T1/4) mo 5000 ¢yut/u (mpumepHo 2,3 T/4)). Tunudeble CKOPOCTH
nepeMeIeHNsl 3aBUCSAT OT IUIOTHOCTH Marepuana. Hampumep, nmst Ouomacchl ¢ IJIOTHOCTBIO
npumepHo 35 GyrT/dyT’ (mpumepHO 0,56 r/cM’) 1 MPH CKOPOCTH MepeMeleH s mpumMepHo 5000
dyuT/u (mpuMepHO 2,3 T/4), MaTepHan MEPEeMeIaeTCsi CO CKOPOCTBIO mpuMmepHo 143 dyr/u
(mpumepHO 4 M’/4), eciy TONIMHA MaTepuana coctasiuser ¥4” (0,635 cM) u mupuHa xenoda
coctaBnsieT 5,5 ¢pyroB (mpumepHo 168 cM), Marepuan nmepemMelarT CO CKOPOCTBIO MPUMEPHO
1250 ¢yt/u (381 m/4) (mpumepno 21 ¢yr/mMun (npumepno 6,40 m/mun)). ITosTomy ckopocTtu
nepeMeleHrs MaTepuaia MOTYT CHJIbHO BapbupoBaTh. IlpenmoururenbHO, Hampumep, CIOH
OuoMacchl TONIMHON Y4~ TIepeMenaroT CO CKOPOCTAMHU OT MPUMEpHO 5 (nmpumepHo 1,52 M/MuH)
1o 100 ¢pyt/Mun (mpumepro 30,48 m/MuH) (Hampumep, OT mpuMepHo S5 (mpumepHo 1,52 M/MuH)
no 100 ¢yr/mun (npumepro 30,48 m/mMuH), or nmpumepHo 6 (mpumepno 1,82 m/muu) no 100
¢yt/Mun (npumepHo 30,48 m/muH), ot npumepro 7 (mpumepno 2,13 m/mun) 1o 100 ¢yr/mMuH
(mpumepHo 30,48 M/mMuH), oT nmpumepHo 8 (mpumepHo 2,44 m/muH) 1o 100 ¢pyT/MuH (mpumMepHO
30,48 m/muH), ot mpumepHo 9 (mpumepHo 2,74 m/muu) no 100 ¢yr/mun (mpumepno 30,48
M/MHH), oT ipumepHo 10 (mpumepHo 3,05 M/mMuH) 1o 100 ¢yr/Mun (mpumepro 30,48 mM/MuH), OT
npumepHo 11 (mpumepno 3,35 m/mun) 1o 100 ¢yr/mMun (mpumepHo 30,48 M/MHH), OT IPUMEPHO
12 (mpumepHo 3,66 m/munH) no 100 ¢yr/mun (mpumepno 30,48 m/mMuH), or mpumepHo 13
(mpumepHo 3,96 m/muH) 1o 100 ¢yr/mMun (mpumepro 30,48 m/mMuH), oT npumepHO 14 (mpuMepHO
4,27 m/mun) no 100 ¢yr/mun (mpumepHo 30,48 m/mMuH), oT mpumepno 15 (mpumepno 4,57
m/mMuH) 10 100 ¢pyr/Mun (mpumepno 30,48 m/mMuH), ot npumepHo 20 (mpumepHo 6,10 M/MuUH) 10
100 ¢yr/Mun (npumepno 30,48 m/mun), or mpumepHo 30 (mpumepHo 9,14 m/munH) mo 100
¢yt/mun (npumepHo 30,48 m/mMuH), ot npumepHo 40 (mpumepHo 12,19 m/mun) no 100 pyr/Mun
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(mpumepHO 30,48 M/mMuH), oT npuMepHO 2 (nmpumepHo 0,61 mM/mMuH) 1o 60 GyT/mMuH (TpUMEpHO
18,29 wm/muH), ot npumepHo 3 (mpumepno 0,91 m/mun) no 60 ¢yr/mun (mpumepno 18,29
M/MHH), OT nipuMepHO 5 (mpumepHo 1,52 M/mun) 1o 60 ¢yr/muH (nmpumepno 18,29 m/mMun), ot
npumepHo 6 (mpumepHo 1,83 mM/muH) 1o 60 ¢pyr/mMuH (mpumepHo 18,29 M/mMuH), oT npuMepHO 7
(mpumepHo 2,13 m/muH) 1o 60 ¢yt/Mus (npumepro 18,29 M/MuH), oT npuMepHO 8 (IpUMEpHO
2,44 m/mun) o 60 gyr/muH (npumepno 18,29 m/mMuH), ot npumepHo 9 (npuMepHO 2,74 M/MUH)
no 60 ¢yr/mun (mpumepHo 18,29 m/muH), ot npumepro 10 (mpumepno 3,05 m/muH) no 60
¢yt/Mun (mpumepHo 18,29 m/mun), ot npumepro 15 (mpumepHo 4,57 m/MuH) 1o 60 GyT/MuH
(mpumepHo 18,29 M/muH), ot npumepHo 20 (mpumepHo 6,10 M/mMuH) 10 60 GyT/MUH (TpUMEPHO
18,29 m/mun), ot npumepHo 30 (mpumepro 9,14 m/muH) mno 60 ¢yr/mun (nmpumepro 18,29
M/MHH), OT ipuMepHoO 40 (mpumepHo 12,19 m/mun) no 60 ¢pyt/mMun (npumepso 18,29 m/muH), OT
npumepHo 2 (mpumepro 0,61 m/muH) o 50 ¢yt/mMun (mpumepno 15,24 M/MuH), OT IPUMEPHO 3
(mpumepHo 0,91 M/mMun) 1o 50 ¢yr/mMuH (mpumepHo 15,24 mM/MuH), oT puMepHO S5 (IPUMEPHO
1,52 m/mun) o 50 ¢pytr/mun (mpumepno 15,24 m/mun), ot npumepHo 6 (nmpumepHo 1,83 M/MuH)
no 50 ¢yr/mun (mpumepno 15,24 m/muH), or mpumepro 7 (mpumepno 2,13 m/mmH) mo 50
¢yt/Mun (npumepno 15,24 m/muH), or npumepsro 8 (mpumepno 2,44 m/muH) mo 50 ¢yr/mMuH
(mpumepHoO 15,24 m/mMuH), oT npuMepHO 9 (nmpumepHo 2,74 M/mMuH) 1o 50 GyT/mMuH (IpUMEpPHO
15,24 wm/mun), ot npumepHo 10 (mpumepno 3,05 m/muH) mo 50 ¢yr/mun (nmpumepso 15,24
M/MHH), OT pumepHoO 15 (mpumepso 4,57 m/mun) no 50 ¢yr/mMun (npumepso 15,24 mM/MuH), OoT
npumepHo 20 (mpumepHo 6,10 m/Mun) 1o 50 gyTr/™MuH (mpumepHO 15,24 M/MMH), OT IPUMEPHO
30 (mpumepno 9,14 m/mun) no 50 ¢yr/mMun (nmpumepno 15,24 wm/muH), oT npumepHo 40
(mpumepHo 12,19 m/mun) 1o 50 ¢yr/mun (mpumepno 15,24 m/mun)). IIpennoyTurenbHO, 4TO
MaTepHaj MepeMelatoT MPH MOCTOSTHHON CKOPOCTH, HANIPUMEP, ISl TIOAEPKAHUS TOCTOSTHHOTO
oOyyueHusi MaTepuana MPU €ro MPOXOKACHUU IOA MyYKOM OBJIEKTPOHOB (Hampumep, MOA
JIUBHEM, TIOJIEM).

OnucanHble BHOPALMOHHBIE TPAHCIIOPTEPHI MOTYT BKJIKOYATH CHUTA, NMPHUMEHSEMbIE IS
NPOCEUBAHUSI U COPTHPOBKH MaTepuasioB. [IopToBeie OTBepCTHsI Ha OOKY MM Ha JHE KeJ00OB
MOYKHO HCIIOJIb30BaTh JAJISI COPTHPOBKH, OTOOpa WIIM YAAJIEHHs CIEU(PHUECKUX MaTepUaJIOB,
HanpuMep, B 3aBHUCHMOCTH OT pa3Mmepa wiu (opmbl. HekoTopeie TpaHCIIOPTEPH HMEIOT
NPOTHUBOBECHI U1 YMEHBIIEHUS] TUHAMHYECKHX CHJI, NEHCTBYIOIIMX Ha OMOPHYIO CTPYKTYDY.
Hekoropble BHOpaLMOHHBIE TPAHCIOPTEPHI BHINOJHEHbI B BHJE IIHEKOBBIX MOABEMHHKOB,
CIPOEKTUPOBAHBI TAKUM 00pa3oM, YTO MOTYT OrHOaTh MOBEPXHOCTH W/WJIHM CIPOEKTHPOBAHBI C
BO3MOXKHOCTBIO COpachIBaHHsI MaTepuall ¢ OAHOIO TPAHCIOpTepa Ha APYro (Hampumep, Ha
CTYIEHb, KaCKaJ WM Ha psill CTyNeHeH Wiu JecTHULy). Hapsny ¢ mepememneHuemM MaTepHaioB

TPAHCTIOPTEPBI MOJKHO HCIIOIB30BATh, CAMH 1O Ce0e U B COUETAHUU C APYTUM 00OPYIOBaHUEM
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WM CUCTEMaMH, Ui NMPOCEMBaHUs, OTOOpA, COPTHUPOBKH, KIACCU(UKALUH, PaCIpeneseHUs],
COPTHPOBKHM IO pa3Mepy, TEXHHUECKOTrO KOHTPOJIS, W3BJICUEHUS, YNAJeHHs METaJIOB,
3aMOpPaXKMBaHUs, IE€PEMEIINBAHUSA, CMEIINBAHMS, OPHUEHTHUPOBAHMs, HAarpeBaHUs, TEIUIOBON
o0paboTku, Cymku, O0E3BOXKMBAHMS, OYHMCTKH, IPOMBIBAHUS, BBIENAUYNBAHUS, TalleHMUS,
HAHECEHUs! TIOKPBITHH, 00eCIbUIMBAHUS /WM NoAa4H. TpaHCIoOpTepsl TAKKE MOTYT COZEPKATh
HOKPBITHS (HApUMep, NbUICHENIPOHULIAEMbIE IOKPBITHS), 3aTBOPBI ¢ OOKOBOI BBITPY3KOH,
3aTBOPbI C BBITPY3KOW uepe3 IHO, CHEelHalbHble TMPOKJIAAKH (Hampumep, MPOKIAIKH,
NPEAOTBPALIAIOLINE  CIUIMAHUE, TNPOKJIAJKH W3  HEp)KaBelIleH  CTajuu,  Pe3HHbI,
CHIEHATU3UPOBAHHON CTau W/ uiu pudieHble TMPOKJIAAKH), CEKLIMOHHbBIE Kej00a, BaHHBI IS
ranieHus, CUTa, NepQOpPHPOBAHHBIC IUIUTHI, AETEKTOPHI (HANPUMEP, IOETEKTOPbI METajlia),
BBICOKOTEMIIEPATYPHbIE YCTPOIHCTBA, YCTPOWMCTBA IJIsl MHUIIEBBIX NPOAYKTOB, HArpeBaTely,
CYIIMJKHU W/mu oxiagurenn. Kpome Toro, xenod MOKeT UMeTh pas3inyuHble (OPMBbI, HAPUMED,
UMEThb TUIOCKOE JTHO, V-00pa3Hoe AHO, CONep’KaTh B BEPXHEH 4acTu (puiaHer, UMeTb U30THYTOE
IHO, UMETh TUIOCKYIO (JOPMY C BBICTYIIAMH B JIOOOM HAIPaBIEHHH, UMETh TPyOUaTyro (opmy,
dbopMy moyTpyOBl, IMETHh MOKPBITHE WM UMETh JIF0ObIe KOMOWHAILINY U3 TIEPEUNCIICHHBIX BBIIIE
¢dopm. B wacTHOCTH, TpaHCTIOPTEPHI MOTYT OBITH CBSA3aHBI C CHCTEMAMU W/WIN 00OPYIOBaHHEM
111 OOJTyUeHHS.

Tpancroprepbl (HarmpuMep, BHUOPALMOHHBIA TPAHCIOPTEP) MOMKHO H3IOTOBHUTH W3
KOPPO3UOHHOCTOMKHUX MarepuaioB. IIpu M3roToBIE€HUH TPAaHCIIOPTEPOB MOXKHO HCIIOIB30BATh
KOHCTPYKI[MOHHBIE MaTepHajbl, KOTOpble BKJIIOYAIOT HEPKABEIOINYI0 CTajb (Hampumep,
Hepxkasetouyro cranb 304, 316, cmiaBel XACTEJUIOY (HASTELLOY®) wu cruaBel
HUHKOHEJIb (INCONEL®)). Hampumep, xkopposuonHoctoiikue crmiaBsl XACTEJUIOY
(HASTELLOY®) or kommanun Hynes (Kokomo, Wunmana, CIIIA), Takue Kak CIuUiaB
HASTELLOY® B-3®, crutaB HASTELLOY® HYBRID-BCI®, criaB HASTELLOY® C-4,
cruiaB HASTELLOY® C-22®, crmaB HASTELLOY® C-22HS®, cnmae HASTELLOY® C-
276, cutaB HASTELLOY® C-2000®, criaB HASTELLOY® G-30®, crimae HASTELLOY®
G-35®, critaB HASTELLOY® N u critaB HASTELLOY® ULTIMET®.

BuOpanuoHnHbie TpaHCOPTEPbl MOTYT HMMETh HE NPUIMIAKOLINE AHTHAATE3WOHHBIC
nokpertusi, Hanpumep, TUFFLON™ (Dupont, Jlenassp, CIIIA). BuOpaunonHble TpaHCTIOPTEPHI
TAKXK€ MOTYT UMETh AHTUKOPPO3MOHHBbIE MOKPBITHS. Hampumep, MOKPBITHS, KOTOPBIE MOXET
noctasyaTe komnanust Metal Coatings Corp (XwtoctoH, Texac, CIIIA), u npyrue mOKpBITHS,
takne kak ¢ropnomumepHoe mnokpeitue, nokpoitne KCHUJIAH (XYLAN®), nokpeitne u3
aucynbbuaa MoIUOAeHa, STMOKCUIHO-(PEHONBHOE MOKPBITHE, MOKphITHE U3 (HOC(ATOB UEPHBIX
METAJUIOB, TOJHYPETAHOBOE BBICOKOTJISTHIIEBOE BEPXHEE IMOKPBITHE AJIS STOKCHIHOW CMOJIBI,

MOKPBITHE W3 HEOPraHM4YecKoro LMHKa, nonuterpadropsTuneHa, nokpeitue ITTIC/PUTOH
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(PPS/RYTON®), ¢pToprpoBaHHOE 3TUIICHIIPONIIEHOBOE MOKphITHE, TTOKpbITHE [1BJI®/[IUKOP
(PVDF/DYKOR®), OCT®E/XAJIAP (ECTFE/HALAR®) wu kepaMu4yeckoe 3TOKCHIHOE
NOKPBITHE. YKa3aHHbIE MOKPBITUSA MOTYT YJIy4YLIaTh YCTOWYMBOCTh K TEXHOJOIMYECKHM Ia3am
(HampuMep, O30HY), XUMHUYECKOW KOPPO3UH, TOUEYHOH KOPPO3UH, UCTHUPANOLIEH KOPPO3UU U
OKHCJIEHHIO.

HeoOsi3aTtenpbHo, Hapsay € CHCTEMaMH IEPEMELIeHUs, ONHCAHHBIMH B HACTOSIIEM
JIOKYMEHTe, OIHy WK 0oJjiee APYTruX CUCTEM MepeMeleHHs] MOJKHO 3aKJIIOYUTh B Kopmyc. [Ipu
NPUMEHEHUH KOpIyca IOMELICHHBbIH B KOPIYC TPAHCIOPTEP MOXKHO TakKe MPOAYBaTh
WHEPTHBIM Ta30M JUId TOAJEpKaHHA arMoceppl ¢ TOHWKEHHBIM YPOBHEM KHCIOPOZA.
IMonnep:kaHue HU3KUX YPOBHEH KUCIOPONA MO3BOJISET N30ekaTh 0Opa30oBaHUsl 030HA, KOTOPBIH
B HEKOTOPBIX CIyYasiX sIBJISIETCS HEXKENATEeNIbHBIM BCIEICTBHE €r0 PEaKIIMOHHOCIIOCOOHOCTH H
TOKCHYHON mnpupoasl. Hampumep, kuciopog MOXKeT COCTaBIsATb MeHee mpumepHo 20%
(marmpumep, meHee mpumepHo 10%, menee mpumepnHo 1%, menee mpumepHo 0,1%, meHee
npumepHo 0,01% wmm naxe menee mpumepHo 0,001%). TIpomyBKy MOKHO OCYILIECTBUTH C
MIOMOIIBI0 HHEPTHOTO ra3a, B TOM YHUCIIE, HO HE OTPaHUYHMBAsICh UMH, C TIOMOIIBIO a30Ta, apTOHA,
rejvs WIM JUOKCHUAA YIJIepoia. YKasaHHbIE ra3bl MOTYT IOCTYNATh, HANPUMED, B PE3yJIbTaTe
UCTIAPEHNUS KUIKOTO NCTOYHHKA (HAPUMED, JKUIAKOTO a30Ta MIIH I'eINsl), MOTYT OBITh MOJTyYeHbI
WUIM BBIIETIEHbI U3 BO3JyXa i Sif WIM MOTYT IMOCTYIaTh U3 IUCTEPH. VIHEPTHBIN ra3 MOXKHO
PEeLMPKYJIMPOBATh U JIEOOOE KOJMUYECTBO OCTATOYHOI'O KUCIOPOJA MOXKHO YAAJIHUTH C TTOMOIIBIO
KaTaJln3aTopa, TAKOTro Kak CJIONW MeaHOro karanuzaropa. CoriacHo aJbTepHATUBHOMY BapHAHTY
peanu3aiyy H300peTeHus U1 MOANEePKAHUS HU3KUX YPOBHEH KHCIOPOJA MOYKHO BBINOJHSTD
KOMOMHAIMY NPOAYBKH, PELUPKYJIUPOBAHUS U YAAJICHUS KUCIOPOAA.

3aKJIIOYEHHBIH B KOPIYC TPAHCIOPTEP TaKKE MOXKHO MpPOAYBaTb C NMPUMEHEHHUEM
XUMHYECKH aKTHUBHOTO Ta3a, KOTOPBIM MOXKET B3auMMOIEHCTBOBaTh ¢ Ouomaccor. Takyro
NPOIYBKY MOKHO OCYINECTBUTH MEPEM, BO BpEMsl WM TOCHE mporecca o0nydeHust. XUMUYECKH
AKTUBHBIN T'a3 MOXET MPEICTABIISATh COOON, HO HE OTPAHUYHMBATLCS UMH, 3aKHUCh a30Ta, AaMMHAK,
KUCJIOPOJ, O30H, YIJIEBOAOPOABI, ApPOMATHUYECKUE COCOUHEHUS, aMHUJBIL, TEPOKCHABL, a3UMbL,
rajJJOreHU/Ibl, OKCHrajoreHunabs, ¢ochunsl, GocuHbI, apCHUHBL, CyJIb(GUABI, THOJIBI, OOpaHBI
w/vnu ruapuabl. XUMUYECKH aKTHBHBIN ra3 MOJKHO aKTHUBHPOBATh B KOPITyCe, HAIIPUMEp, MyTeM
oOmyueHust (HampuMep, C TIOMOLIBEO IMy4YKa DBJEKTPOHOB, mnyTeM Y P-00mydeHus,
MHKPOBOJTHOBOTO 00OnmyueHust, HarpeBaHusi, HK-oOmyuenwst) Takum oOpa3oMm, dYTOOBI OH
B3aUMOJIEiCTBOBa)I ¢ Omomaccoil. buomaccy camy MOXHO aKTHBHPOBATb, HANPUMEpP, MyTEM
oOnyueHust. buomaccy mpenrnouTUTENbHO AKTHBUPYIOT IYYKOM 3JIEKTPOHOB C IOJyYEHHEM

paarKaJOB, KOTOPBIC 3aTEM BSaHMOHeﬁCTBymT C aKTUBUPOBAHHBIM WM HEAKTUBUPOBAHHBIM
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XUMHUYECKM AaKTHUBHBIM Ta30oM, HampuMep, IOCPEACTBOM pAaJUKaJIbHOIO COEJUHEHUs WU
raieHusl.

IIponyBouHBI€E ra3pl, IOJABAEMBIE B 3aKIFOUEHHBIN B KOPITyC TPAHCIIOPTEP, TAKKE MOKHO
OXJIaAuTh, Hampumep, Huwke npumepHo 25°C, Hmxe npumepHo 0°C, Huxe npumepHo -40°C,
Hiwke npumepHo -80°C, Hmxe npumepHo -120°C. Hanpumep, yka3zaHHBIN ra3 MOXXHO UCHApUTh
U3 CKaTOro rasa, Takoro Kak SKUAKUH a30T, WM CyOJMMHpPOBATh M3 TBEPIOrO TUOKCHIA
yriaepona. B kauecTBe anpTEpHATUBHOIO MpUMeEpPa, Tra3 MOXKHO OXJIAAUTh C TOMOLIBIO

OXJIaAUTEIA UK MOXKHO OXJIAAWUTD 4aCTh UJIU BECH TPAHCIIOPTED.

JAPYI'UE BAPUAHTBI PEAJIM3AIIUN U3OBPETEHUA

JIroboti MaTepua, crocoObl UM 00pa0OTaHHBIE MaTePHUAIIbI, ONMTUCAHHBIE B HACTOSIIEH
3asiBK€, MOKHO HCIIOJIB30BATh AJIsI TIOJYYESHHs MTPOAYKTOB H/HITA TIPOMEKYTOYHBIX COSTMHEHU,
TaKMX KaK KOMITO3UI[MOHHBbIE MAaTEPUasIbl, HATIOJHUTEIH, CBS3YIOIIHUE BEIIECTBA, MOJHUMEpPHBIE
no0aBKH, anCOPOEHThI M areHTbl KOHTPOJIHMPYEMOTO BBICBOOOXKIEHHs. YKa3aHHbIE CIOCOOBI
MOTYT BKJIIOYATh YIUIOTHEHHWE, HANpPUMEp, MyTeM BO3NEHCTBUS HA MaTepUajbl JABIIEHUEM U
teryioM. Hampumep, KOMIO3UIMOHHBIE MaTEpHUajbl MOXKHO TOJYYUTh IMyTeM OObeIUHEHHS
BOJIOKHHCTBIX MaTE€pPHAJIOB CO CMOJION wiu mojumepoM. Hampumep, cMoily, KOTOPYEO MOKHO
CIIUTD MO AeHCTBUEM OOJIyUeHHUs, HAaIPUMEp, TEPMOIUIACTHUHYIO CMOJTY, MOXKHO OOBEIUHHUTD C
BOJIOKHHMCTBIM MaT€PHAJIOM ISl MOJy4YeHUs] KOMOMHALIMN BOJIOKHUCTBIN MaTepualy/ciinBaemast
cmona. Takme Mmarepuasbl MOXKHO, HarpuMep, HCIOJIb30BaTh B KaueCTBE CTPOUTEIbHBIX
MaTepHasoB, 3aIUTHBIX MOKPBITUH, KOHTEWHEPOB M JPYIMX KOHCTPYKIIMOHHBIX MaTEepPHAJIOB
(Hanpumep, GOPMOBAHHBIX /WK 3KCTPYAUPOBAHHBIX MPOAYKTOB). IToriomaromniue MaTepraibl
MOTYT OBbITb, Hampumep, B (opme TpaHyJ, XJIONbEB, BOJOKOH W/MJIU JIUCTOB. AICOPOEHTHI
MOKHO HCMOJIb30BaTh, HANpPUMEP, B KaueCTBE MOACTHIKUA JUJIs JOMAIIHUX JKABOTHBIX,
YIaKOBOYHOTO MaTepuaja WIH B CHUCTEMAX KOHTPOJS 3arps3HEHHs] OKPYKAKOIEH Cpembl.
Martpuinbl Uisi KOHTPOJIUPYEMOTO BBICBOOOKIEHUS TaKke MOTryT ObITh B (pOopMe, Hampumep,
TPaHyJi, XJIOMbEB, BOJIOKOH W/WJIM JIUCTOB. MaTpHIlbl JJii KOHTPOJIHPYEMOIO BBICBOOOKICHHSI
MOKHO, HAmpUMEp, HCIONb30BAaTh JJII BBICBOOOXKIEHUS JIEKAPCTBEHHBIX CPENCTB, OMOLIUIOB,
OYLIUCTBIX BelecTB. Hampumep, KOMIO3UIIMOHHBIE MaTepUaIbl, MOTJIOMAOIINE MaTepUaAIbl U
areHThI I KOHTPOJIMPYEMOTO BBICBOOOKICHHS U UX NMIPUMEHEHNE OMMCAHBI B MEKIYHAPOIHOM
3asiBke Ha mateHT Ne PCT/US2006/010648, nmomannoit 23 mapra 2006 roxa, u B marente CIIIA
Ne 8074910, momanHom 22 HosiOpss 2011 ropa, MONHOE OMHUCAHUE KOTOPBIX BKIIFOYEHO B

HaCTOHH_II/Iﬁ AOKYMEHT NOCPEACTBOM CCBLIIKH.



64

B HekoTOpbIX ciydasx marepuain Omomaccel oOpabaThIBalOT Ha MEPBOM YPOBHE IS
YMEHBIIEHUSI COMPOTUBIAEMOCTH 00paboTKe, Hampumep, C TNPUMEHEHHEM YCKOPEHHBIX
3JIEKTPOHOB, JUIsl CEJIEKTMBHOIO BBICBOOOXKIEHUS OJHOTO WM Oojiee caxapoB (Hampumep,
KCHJIO3bI). 3aTreM Omomaccy MOXHO 00paboTaTh [0 BTOPOrO YPOBHSI AJISI BBICBOOOXKIEHHS
OOHOrO WM Oojiee Jpyrux caxapoB (Hampumep, TIIOKo3bl). HeoOs3arenbHO, Mexay
obpaboTkamu Onomaccy MOKHO BeICYIIHTh. CriocoObl 00pabOTKH MOTYT BKJIIOYATh IPUMEHEHHE
XUMHUYECKUX U OMOXUMHUYECKUX CITOCOOOB 00paboTKH [isi BBICBOOOXKIEHUsT caxapoB. Hampumep,
Matepuan OuomMacchl MOKHO 00paboTaTh MO ypoBHs MeHee mpumepHo 20 Mpan (Hampumep,
MeHee npumepHo 15 Mpan, menee nmpumepno 10 Mpan, menee npumepHo 5 Mpaa, MeHee
npumepHo 2 Mpan) u 3atem 00padoTaTh PacTBOPOM CEPHOM KUCIOTHI, conepkaneii meree 10%
CepHOMN KUCJIOTHI (Hanmpumep, MeHee mpuMepHo 9%, menee npumepHo 8%, MeHee mpuMepHo 7%,
MeHee puMepHo 6%, MeHee npuMepHO 5%, MeHee npuMepHO 4%, MeHee npuMepHO 3%, MeHee
npuMepHo 2%, MeHee npumepHo 1%, menee npumepHo 0,75%, menee npumepHo 0,50 %, meHee
npumepHo  0,25%) 1ist  BbICBOOOKIEeHHWs KCWio3bl. Kcwio3y, Hampumep, KOTopas
BBICBOOOJKIAETCS B PACTBOP, MOKHO OTAENUTH OT TBepAOW (has3bl M, HEOOS3aTeNbHO, TBEPIOM
(a3pl, MPOMBITONH PACTBOPHUTEIEM/PACTBOPOM (HAIpUMep, BOJOW W/WIINM MOAKUCIEHHON BOZON).
HeoOs3aTenpHO, TBepAOEe BEINECTBO MOXKHO BBICYLINTh, HAIPUMEP, HAa BO3AyXe W/WUIM B
BaKyyMe, Heo0s3aTeIbHO, IPY HarpeBaHuu (Hampumep, MpHu Temmneparype Hike npumepHo 150 °
C, mmwxe npumepso 120 © C) no obecrieyeHus coneprkaHus BOAbI HIDKE MpUMepHO 25 % macc.
(ke npumepHo 20 % macc., Hike npuMepHo 15 % macc., Hike npumepHo 10 % macc. u paxke
HIDKe pUMepHO 5 % Macc.). 3ateM TBepaoe BEeIeCTBO MOXKHO 00paboTaTh MpH ypOBHE MEHee
npumepHo 30 Mpan (Hampumep, MeHee npumepHo 25 Mpan, meHee npumepHo 20 Mpan, meHee
npumepHo 15 Mpan, menee npumepno 10 Mpan, Mmenee npumepHo S Mpan, meHee npuMepHo |
Mpan wiu naxe coBceM 0Oe3 o0paboTku) u 3ateM o00paboraTth (epMeHTOM (Hampumep,
LEJUTF0JIa301) AT BBICBOOOKIAEHHUS TJIFOKO3bI. [ JIIOKO3y (HAampuMmep, TIIOKO3Y B PacTBOpE)
MOXHO OTAEIHTb OT OCTaBIUEeics TBepaoW ¢asbl. 3aTeM TBEpPIOE BELIECTBO MOXKHO
JOTOJHUTENBHO 00paboTaTh, HANMpPUMEP, MUCIOJIb30BATH JJIS MOJYYCHUS SHEPTHH/UIH PYTUX

NPOAYKTOB (HAMIPUMED, POIYKTOB, TIOJyUE€HHBIX U3 JIUTHUHA).

APOMATHU3ATOPHI, AYIIUCTBIE BEIIIECTBA U KPACUTEJIN

JIroOble U3 MPOAYKTOB W/MIKM MPOMEKYTOUHBIX COEAMHEHUH, OMHMCAHHBIX B HACTOSIIEH
3asiBKe, HAIpHUMep, TOJyYeHHbIE C NMPUMEHEHHEM CIoCcOo0OB, CHUCTeM WM O0OpyIOBaHUS,
OMUCAHHOTO B HACTOSIIEM JOKYMEHTE, MOKHO OOBEAMHUTH C apOMATH3aTOPAMH, IyIIHCTHIMH

BEIIECTBAMH, KPAaCUTEISIMH W/miu ux cMmecsimu. Hanpumep, moboe onHO mnu Oosiee BEIECTB
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(HEe0oOs3aTeNbHO BMECTE C apOMATH3aTOPAMH, AYLIMCTBIMU BELIECTBAMHU W/WIJIN KPACHUTEISMH),
BbIOPAHHBIX M3 CaxapoB, OPTaHUYECKHUX KHUCJOT, TOIUIMB, IIOJUOJIOB, TaKUX KaK CaxapHbIe
CIHMPTHI, OMOMACCHI, BOJIOKOH U KOMITO3ULIHOHHBIX MAaTEPUAIOB MOSKHO OOBEIMHUTD (HaIpuMep,
IyTEM COCTaBJIEHUs CMeCel, CMEIIMBAHUS WM XUMHYECKOTO B3aUMONEHCTBUSA) C APYTUMH
NPOAYKTAaMU MJIM WCIOJb30BaTh ISl MOJy4YEeHUs Ipyrux npoaykros. Hampumep, omuH nmm
Oonee TakoW MPOAYKT MOXKHO HCIOJBb30BATh JJIsI M3TOTOBJICHUS] MbLIA, IE€TEPTE€HTOB, KOH()ET,
HAIKUTKOB (HAampUMep, KOJIbl, BUHA, MHBA, HACTOEK, TAKUX KaK JKHH WM BOJKA, CIIOPTHUBHBIX
HAIUTKOB, Ko(e, Yast), CUPONOB, JIEKAPCTBEHHBIX CPEACTB, AATE3WBOB, JIUCTOB (HANpHUMeED,
TKaHbIX, HETKaHbIX, (DUIBTPOB, TKAHEW) /WM KOMIIO3WIIMOHHBIX MAaTEpPHANIOB (HampuMmep,
wt). Hanpumep, ogun mnu 6osee Takol MpOAYKT MOKHO OOBEIUHHUTH C TPABAMH, I[BETAMHU,
JIETIECTKaMH, CHENHsMH, BUTAMHHAMH, apOMaTHYECKIMH CMECSIMH WM cBedamu. Hampumep,
NPUTOTOBJICHHbIE, CMEIIAaHHbIE WM MPOPEarHpoOBaBLINE KOMOMHALMM MOTYT HMETh
BKYCBb/apoOMaThl TpedndpyTa, amnenbCchuHa, $0JO0Ka, MaJHWHbI, OaHaHAa, cajara, Ceypaepes,
IIIOKOJIa/1a, KOPHUIIBL, BAHUJIHM, MATHI IEPEYHOM, MATEI, JIyKa, YeCHOKa, Iepa, madpana, umMmoups,
MOJIOKa, BHWHA, IHBA, 4Yas, TOCTHOH TOBAOUHBI, PBIObI, MOJUIIOCKOB, OJINBKOBOTO Macla,
KOKOCOBOTO JKHpA, CBHHOTO JKHMpA, MOJIOYHOTO JKHpPA, TOBSKBEro OylibOHa, OOOOBBIX,
KapTodens, MapMenana, BETYMHbI, KOpe 1 ChIPOB.

Apomaru3aTopel, AYIIUCTbIE BEINECTBA M KPACUTENN MOXKHO A00aBiATH B JHOOOM
KonuuecTse, Hanpumep, ot npuMmepHo 0,001 % macc. no npumepno 30 % macc., HapuMmep, OT
npumepro 0,01 no npumepno 20, ot npumepHo 0,05 no mpumepro 10 mwnu ot npumepso 0,1 %
Macc. 10 mpumepHo 5 % macc. X MOKHO NPHUroTaBiuBaTh, CMELIMBATh W/WIIM TOBEPraTh
peakumsiM (Hampumep, ¢ JIOOBIM OJHMM MJIM Oojee NPOAYKTOM MM IPOMEXYTOYHBIM
COEAMHEHUEM, OMHMCAHHBIM B HACTOSIIEH 3asiBKE) MOCPEACTBOM JIHOOBIX CIIOCOOOB M B JIFOOOM
NOPSIZIKE WJIM TIOCJIEOBATENIbHOCTH (HANPUMEp, MEePEeMEIINBATh, CMEIINBATh, SMYJIbIUPOBATh,
3arymarb,  aud@yHIUpOBaTH, Harpesatb,  oOpabaTbiBaTh  YJBTPA3BYKOM  H/MJIH
CYCHEeHIUpPOBaTh). MOXKHO TakKe HCIHOJb30BATh HAMOJHUTENH, CBS3YIOIIHUE BEINECTBA,
SMYJIBraTopP, AaHTHOKUCIIUTENHN, HATPUMED, OCITKOBBIE I'eJIN, KPaXMajibl H KPEMHE3EM.

CornacHo OHOMY W3 BApPHAHTOB PeaM3alMH H300PETEHHsI apOMAaTH3ATOPbI, AYIIHCTHIE
BEIECTBA M KPACHTEIH MOXKHO HO0aBIATH B OMOMAcCCy HEMOCPENCTBEHHO MOCTE OONydeHHs
Oduomaccel ¢ TeM, 4TOOBI PEAKIIMOHHOCIIOCOOHBIE LIEHTPBI, OOpa30OBaBIIMECS IMPH OOIYYEHHUH,
MOIJIM  B3aMMOJEHCTBOBATP C  PEAKLHOHHOCIOCOOHBIMH  COBMECTUMBIMH  LIEHTPaMH
apOMaTU3aTOPOB, AYIIUCTHIX BEIIECTB M KPAaCHTENEH.

ApomaruzaTopel, IyLIIUCThIE BELIECTBA M KPAaCUTEIN MOTYT TPEACTaBISATh COOOMH
NPUPOAHBbIE W/WIN CHHTETHUECKHE MaTepHalibl. YKa3aHHbIE MaTepUajbl MOTYT IPENCTABIATH

coboil ofHO mnu Oojee COeAMHEHHE, KOMIIO3ULUIO WM UX CMEeCH (HANpHMep, COCTaBJIEHHYIO
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WUI TIPUPOZIHYIO KOMIIO3HMIIMIO U3 HECKOJIBKUX coenrHeHuil). HeoOs3aTenpHO, apoMaTH3aTopsl,
AYyLIUCTBIE BELIECTBA, AHTHOKUCIMTENN M KPACUTENHd MOXKHO TIOJYYUTh OHOJOTMYECKUM
criocoOoM, Hampumep, B pesyibpTare Impouecca (epmeHnranun (Hanpumep, (epMeHTauu
0CaxapeHHbIX MaTEpUaJIOB, KaK OMMCAHO B HACTOsALIEH 3asBKe). B kadecTBe anbTepHATUBBI WU
JOTMOJTHUTENBHO, YKa3aHHbIE apOMAaTU3aTOPbI, AYIIUCThIE BEIIECTBA U KPACUTEIH MOXKHO B3SITh
U3 LIEJIOro OpraHu3Ma (Harpumep, pacTeHusi, rpuda, *KUBOTHOTO, OaKTepUH MM IPOXKIKeH) Win
u3 4actu opraHuzMa. OpraHu3M MOKHO COOpaTh W/WJIM 3KCTPArupoBaTh C MOJyYEHHEM
KpacUTeJNisl, apOMaTH3aTOPOB, IYLIMCTHIX BELIECTB W/WJIM AHTUOKHUCIHTENS C TNPUMEHEHUEM
JTOOBIX CPENCTB, BKIIOUAKOMINX MPUMEHEHHE CITOCOO0B, CUCTEM U 000PYIOBAHMUS, ONMCAHHBIX B
HACTOSIIECH 3asiBKE, SKCTPAKIIMIO TOPsTYeil BOAOW, CBEPXKPUTHUECKYIO (DIIFOMIHYIO SKCTPAKIIHIO,
XUMHYECKYIO0 SKCTPAKIHMIO (HAmpuMep, OSKCTPAKLUI PACTBOPUTENIEM WJIH PEAKLHOHHYIO
SKCTPAKLHIO, B TOM YHCJIE, C MPUMEHEHHEM KUCJIOT M OCHOBAHUI), MEXaHUYECKYIO SKCTPAKLIUIO
(HampuMep, IpeccoBaHMe, U3MENIbUeHHEe, (PUIBTPOBaHNE), MPUMEHEHHE (PEepMEHTa, TPHUMEHEHHE
OakTepuii, HampuUMep, U Pa3JIOKEHUS HCXONHOTO MaTepHaja, U KOMOMHALMH YKa3aHHBIX
croco0oB. YKa3aHHbIE COEIMHEHUS] MOJKHO TOJNYyYHUTh IOCPEACTBOM XHMHUYECKOH pPEaKIHH,
HanpuMep, MyTeM OOBeIMHEHUs caxapa (Harpumep, MOJYyYeHHOro, KaK OMHMCAHO B HACTOSLICH
3asiBK€) C AaMHUHOKHCIOTOW (peakuusi Maiispa). ApomaTu3aTop, AYLIUCTOE BEIIECTBO,
AHTUOKHUCIUTENb W/WIN KPAaCHTEIb MOXKET MPEACTAaBIATh COOOH MPOMEXYTOYHOE COCOMHEHNE
W/WITH TIPOAYKT, TOJTYYEHHBIN € MOMOIIBIO CIIOCOOO0B, 000PYIOBAHUS UM CHCTEM, ONTHUCAHHBIX B
HACTOSIIIEH 3asBKe, HATIPUMED, U CIIOXKHBIN 3(UP U NMPOAYKT, MOJTYyUEHHBIN U3 JIUTHUHA.

Hekoropble mnpumepsl apomaTu3aTopa, AYLIMCTBIX BEINECTB HMIJIKM  KpacuTeneil
NpeAcCTaBsIIOT  cobori  monudeHonsl. Ilomudenonsr npeactaBisitor  COOOH  MUTMEHTHI,
OTBETCTBEHHbIC 3a KpACHBIH, MypHypHbIA W rojyOol LBeTa MHOTHX (PYKTOB, OBOLIEH,
3JIAKOBOTO 3epHa U 1[BETOB. [lomdeHoNbl TakKe MOTYT MPOSIBISITH AHTHOKCUIAHTHBIE CBOMCTBA
U YacTO HUMEKT TOPbKHA BKyC. AHTHOKCHIAHTHBIE CBOMCTBAa [€NAlOT HMX BAKHBIMH
KoHcepBaHTaMH. OIHUM U3 KJIACCOB TNOJH(PEHONOB SBISIFOTCA (PIIABOHOUABL, TaK Kak
AHTOLIMAHUANHBI, (aBaHOHONBI, (yaBaH-3-ombl, ¢naBaHOHBI U (prmaBaHOHONBL [lpyrue
(beHONBHBIE COEAMHEHUs], KOTOPbIE MOXKHO HCIIOJIb30BATh, BKJIIOYAIOT (DEHOJBHBIE KHCIOTHI U
UX CJIOJKHBIE 3(DHUPBI, TAKHE KAaK XJIOPOTEHOBAs KUCIIOTA U ITOJIMMEPHBIE TAHHUHBI.

W3 yncna kpacurenell MOKHO HCIIONB30BaTh HEOPraHWUYECKHE COCIUHEHHs, MUHEPAJIbI
WJIN OpPraHUYECKUe COCTUHEHUs, HAPUMep, THOKCUA TUTAaHA, OKCUJ [IUHKA, OKCHJ AJIFOMUHUS,
kaamui ckentelid (Hampumep, CdS), xanmuii opamxkesbii (Hanpumep, CdS ¢ HekoTOpBIM
nobasneHneM Se), aaH3apUHOBBIN KPaCHBIN (HaNpUMep, CHHTETUYECKYIO MJIM HECUHTETHUECKYIO
PO30BYI0 MapeHy), yJbTpaMapuH (HampuMep, CUHTETUYECKUN yIbTpaMapuH, IPUPOIHBIN

yJIbTPaMapuH, CHUHTETUYECKUH yJIbTpaMapuH (UOJETOBBIN), KoOanmbT romyOoi, KoOanbT
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KENTBIH, KOOAnbT 3eNeHbll, BUpPHAMAH (Hampumep, ruaparupoBaHHbIi okcupa xpoma (III)),
XaNbKOPUIUINT, KOHUXAJBIHUT, KOPHYOUT, KOPHBAIUT U JIUPOKOHUT. MOKHO HCHOJIB30BATh
YepHbIE MUT'MEHTBI, TAKHE KaK YePHBIN YIIepoI U CaMOJUCTIEPTUPOBAHHbBIE Y€PHbIE KPACUTEIH.
Hekoropble apoMaTH3aTopbl M IyLIMCTbIE BELIECTBA, KOTOPbIE MOXXHO HCIIOJIb30BaTh,
BkarovaroT  ALTAJIEA TBHQ, ALIET C-6, AJUIMJI AMWJI TJIMKOJIAT, AJIb®A
TEPIIMHEOJI, AMBPETTOJIM/I, AMBPUHOJI 95, AHJIPAH, A®EPMAT, DIIIIAW[,
BAKJJAHOJI (BACDANOL®), BEPT'AMAJIb, BETA-UOHOH 3JIIOKCHJ], BETA-
HAO®THUIM30BYTUJIOBBIA ~ DOUP,  BUIMKJIOHOHAJIAKTOH,  BOPHA®HUKC
(BORNAFIX®), KAHTOKCAJI, KAIIIMEPAH (CASHMERAN®), KAIIIMEPAH BAPXAT
(CASHMERAN® VELVET), KACCU®UKC (CASSIFFIX®), HEAPA®UKC, LIEJIPAMBEP
(CEDRAMBER®), HEAPWJIALIETAT, LEJIECTOJIMJ, HWMHHAMAJIbBBA, LUTPAJIb
JUMETUJTIALIETAT, HUTPOJIAT™, IIMTPOHEJIJIOJ 700, LMUTPOHEJUIOJI 950,
[TUTPOHEJUIOJ KEP, ITUTPOHEUIMJIAIIETAT, LIUTPOHEJIMJIALIETAT UMCThIN,
HUTPOHEJUIMJII®OOPMUAT, KIIAPULIET, KJIOHAJI, KOHHM®EPAH, KOHHW®EPAH
UUCTBhIM, KOPTEKC AJIBJAETUJ] 50% ITEOMO3A, LIMKJIABYT, ITUKJIALIET

(CYCLACET®), LIUKJIAIIPOIT (CYCLAPROP®), LIUKJIEMAKC™,
LIUKJIOTEKCUJIDTUJIALIETAT, TIAMACKOJI, JIEJIbTA JIAMACKOH,
JTATHIPOLTUKJIALIET, JIATUIPOMUPLIEHOJL, JTUTHUIPOTEPITMHEOJL,

JIUTHUIPOTEPITIMHUIIALIETAT, JUMETUJILIMKJIOPMOJ, JUMETWIOKTAHOJ PQ,
JIMMUPLIETOJL, JIMOJIA, JIATIEHTEH, TV JILIMHUJT (DULCINYL®)
[MEPEKPUCTAJIJTM30BAHHBIH, STUI-3-GEHWITJIALUIAT, ®JIEPAMOH,
®JIEPAHWI, ®JIOPAJI CVYIIEP, ®JOPAJIO30H, ®JOPUDPDOJ, @PAUCTOH,
®PYKTOH, TAJTAKCOJIM] (GALAXOLIDE®) 50, TAJIJAKCOJIUJT (GALAXOLIDE®) 50
BB, TAJIAKCOJIMJI (GALAXOLIDE®) 50 IPM, TAJIAKCOJIMJ] (GALAXOLIDE®)
HEPA3BABJIEHHBIN, TAJILBACKOH, TEPAJILJETU/, TEPAHUOJI 5020, TEPAHUOJI
600 THIIA, TEPAHMOJI 950, TEPAHHOJI 980 (YMCTBIM), TEPAHHOJI CFT KEP,
TEPAHUOJI KEP, TEPAHWIALIETAT KEP, TEPAHWIALIETAT, YWUCTBIH,
TEPAHUJI®OPMUAT, TPU3AJILBA, TYAWJI ALETAT, TEJMOHAJI™, XEPBAK,
TEPBAJIAIM™, TEKCAJIEK AHOJIMJI, TEKCAJIOH, TEKCEHWI CAJIMLIJIAT LTUC 3-,
TUALIMHT BOJU, THUALMHT BOAU Ne 3, TUIPATPOIIOBBIN AJILJETU JIMA,
TUIPOKCHOJL, UHOJIAPOM, MHTPEJIEBEH AJILJIETWJ], UHTPEJIEBEH AJILJET U/
CIELIMAJIGHBIM, HMOHOH AJIb®A- MOHOH BETA, W30LIMKJIOIUTPAJID,
U30LIMKJIOTEPAHUOJ, AMBPAJIIOKC (ISO E SUPER®), M30BYTUJ XWHOJIMH,
KACMAJIb, J)KECCEMAJIb (JESSEMAL®), KAPU3MAJ (KHARISMAL®), KAPH3MAJI
(KHARISMAL®) CVYIEP, KYCHUHWJ, KOABOH (KOAVONE®), KOXUHYIJI
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(KOHINOOL®), JIH®DPAPOM™, JIUMOKCAJIb, JIMHAEHOA™, JIUPAJIb (LYRAL®),
JIUPAM CYTIIEP, MAHJJAPUH AJIBJT 10% TRI ETH, LIUTP, MAPUTUMA, MCK YHHES3E,
MEHU®®™, MEJIA®JIEP, MEJIO30H, METHJIAHTPAHUJIAT, METHJI HWOHOH
AJIb®A DKCTPA, METUJI MIOHOH TAMMA A, METHJI HOHOH TAMMA KEP, METUJI
MOHOH TAMMA UWUCTBIA, METHJ JIABAHJIA KETOH, MOHTABEPJU
(MONTAVERDI®), MYT'Y3CHUSA, LIUTPOHEJINJI OKCHALETAJIBLIETU]L 50, MACK
Z4, MUPAK AJIBJIETHJ], MUPLIEHUJI ALIETAT, HEKTAPAT™, NEROL 900, HEPHJI
ALIETAT, OLIMMEH, OKTALIETAJIb, AITEJIbCMHOBBIX LIBETOB D®UP, OPHMBOH,
OPPUHU®D®D 25%, OKCACIIMPAH, O30®JIEP, ITAMITJIE®JIEYP (PAMPLEFLEUR®),
I[TIEOMO3A, ®EHOKCAHOJI (PHENOXANOL®), ITMKOHUA, IIPELIMKJIEMOH B,
IIPEHUJIAIIETAT, IIPUBMAHTOJ, PE3EJA BOJH, PO3AJIbBA, PO3AMACK,
CAH/DKUHOJI, CAHTAJIM®®™, CUBEPTAJIb, TEPIIMHEOJI, TEPIIMHOJIEH 20,
TEPIIMHOJIEH 90 PQ, TEPIIMHOJIEH PEKTUOUIIMP., TEPIIMHWUJIALIETAT,
TEPIIMHUJIALIETAT JAX, TETPATHIPO, MVYIYOJI (MUGUOL®), TETPATHJIPO
MMPLIEHOJI, TETPAMEPAH, THMBEPCUJIK™, TOBAKAPOJI, TPUMO®UKC
(TRIMOFIX®) O TT, TPUILIAJIb (TRIPLAL®), TPHCAMBEP (TRISAMBER®),
BAHOPUC, BEPJJOKC™, BEPJIOKC™ HC, BEPTEHEKC (VERTENEX®), BEPTEHEKC
(VERTENEX®) HC, BEPTO®UKC (VERTOFIX®) KEP, BEPTOJIM®®, BEPTOJIND®
130, BUOJIM®®, BUBAJIbJU, 3EHOJIU]I, ABCOJIO HHJHUA 75 PCT MMIJIMOJI,
ABCOJIIO MOPOKKO 50 PCT DPG, ABCOJIIO MOPOKKO 50 PCT TEC, ABCOJIIO
®PAHI[Y3KUN, ABCOJIIO UHWS, ABCOJIIO MD 50 PCT BB, ABCOJIFO MOPOKKO,
KOHLIEHTPAT PG, HACTOMKA 20 PCT, AMBEPIPUC, ABCOJIIO AMEBPETTA,
AMBPETOBOE MACJIO, MACJIO ITIOJIBIHM 70 PCT TYMOH, ABCOJIIO BA3SHUIMKA
I'PAHJT BEPT, BABHUJIUK I'PAHJI BEPT ABCOJIIO MD, BA3BUJIMKOBOE MACJIO
I'PAHJT BEPT, BA3MJIMKOBOE MACJIO BEPBEMHA, BA3BWJIMKOBOE MACJIO
BBETHAM, JJABPOBOE MACJIO BECTEPITEHOBOE, ABCOJIIO ITYEJIJMHOI'O BOCKA
N G, ABCOJIIO ITYEJIMHOI'O BOCKA, BEH30MHbBIN PE3UHOW/T CUAM, BEH30MHBII
PE3UHOMJ] CHMAM 50 PCT DPG, BEH30OMHBIM PE3HMHOMJ] CUAM 50 PCT PG,
BEH30MHBIM PE3UHOHWJI CHUAM 70,5 PCT TEC, ABCOJIFO TIOYEK YEPHOM
CMOPO/IUHBI 65 PCT PG, ABCOJIIO ITOYEK YEPHOM CMOPO/IMHBI MD 37 PCT TEC,
ABCOJIIO TIOYEK YEPHOM CMOPOJIMHBI MMIJIMOJI, ABCOJIO TIOYEK YEPHOH
CMOPOJIUHBI BYPI'YHJACKOE, MACJIO BVA-JIE-PO3, ABCOJIO OTPVYBEH,
PE3UHOMJ] OTPYBEU, ABCOJIIO-JIPOKA UTAJIUA, KAPTAMOH I'BATEMAJIA CO2
DKCTPAKT, KAPJIAMOHHOE MACJIO T'BATEMAIJIA, KAPJAMOHHOE MACJO
UHJMA, CPEJJMHHAS HOTA MOPKOBH, ABCOJIIO MACJA KACCHM EIUIIET,
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ABCOJIIO MACJIA KACCHH MD 50 PCT IPM, ABCOJIFO KACTOPEYMA 90 PCT TEC,
ABCOJIIO KACTOPEYMA C 50 PCT MUI'JIMOJI, ABCOJTIO KACTOPEYMA, PE3SUHOM/|
KACTOPEYMA, PE3UHOUJ] KACTOPEYMA 50 PCT DPG, LIEJPOJI LIEJPEH, MACJIO
IEJIPYC ATJIAHTUKA PEJIMCT, MACJIO PUMCKOM POMAIIIKH, MACJIO JUKOM
POMAIIIKH, MACJIO JJUKOM POMAIIIKH C HU3KUM COJEPXKAHUEM JMMOHEHA,
MACJIO W3 KOPbl KOPUYHOI'O JIEPEBA I1[EHMJIAH, ABCOJIIO IIMCTA, ABCOJIIO
I[IUCTA BECLBETHbBIM, ITUTPOHEJJIOBOE MACJO A3US, HE COJIEPXAIIEE
JKEJIE30, ABCOJIIO ITUBETA 75 PCT PG, ABCOJIIO LIUBETA, HACTOMKA ITUBETA 10
PCT, ABCOJIFO ®PAHI[Y3KOI'O IMAJI®EA MYCKATHOI'O OBECLIBEY., ABCOJIIO
®PAHITY3KOI'O IMAJIPESA MYCKATHOI'O, INMAJI®EN MYCKATBIM C'LESS 50 PCT
PG, MACJIO ®PAHI[YV3KOI'O HIAJI®GEA MYCKATHOI'O, KOITAMCKUI BAJIb3AM,
MACJIO KOITAMCKOI'O FBAJIb3AMA, MACJIO U3 CEMSH KOPUAHJIPA,
KHUITAPHUCOBOE MACJO, KHUIIAPUCOBOE MACJO OPIAHMYECKOE, MACJIO
[TOJIBIHU T'OPbKOM, TAJIbBAHOJI, ABCOJIIO 'AJIbBAHYMA BECLIBETHBIM, MACJIO
I'AJIbBBAHYMA, PESMHOU/] I'AJIbBBAHYMA, PESUHOU]T TAJIbBAHYMA 50 PCT DPG,
PE3UHOM/J] TAJTbBAHYMA TEPKOJIYH BHT, PESUHOW/] I'AJJbLBAHYMA TEC BHT,
ABCOJIIO GENTIANE MD 20 PCT BB, KOHKPET GENTIANE, ABCOJIIO TEPAHU
EIMIIET MD, ABCOJIIO TEPAHU EIMIIET, TEPAHUEBOE MACJIO KWUTAM,
I'EPAHHMEBOE MACJIO EI'MIIET, UMBHUPHOE MACJIO 624, UMBUPHOE MACJIO
PEKTU®UIIMPOBAHHOE PACTBOPHMMOE, CPEJIUHHAS HOTA TBASJKOBOI'O
JIEPEBA, ABCOJIFO CEHA MD 50 PCT BB, ABCOJIFO CEHA, ABCOJIIO CEHA MD 50
PCT TEC, HEALINGWOOD, HMCCOIIOBOE MACJO OPIAHHUYECKOE, ABCOJIIO
BECCMEPTHHKA IOI'OCJABUS MD 50 PCT TEC, ABCOJIIO BECCMEPTHUKA
UCITAHUS, ABCOJIIO BECCMEPTHHMKA IOI'OCJABUS, ABCOJIO XACMMHA
UHMA MD, ABCOJIIO JXACMHWHA EITMUIIET, ABCOJIIO XACMHWHA HWHJUA,
ABCOJIO )KACMHMHA MOPOKKO, ABCOJIIO APABCKOI'O XACMHWHA, ABCOJIIO
JKOHKWJIMKU MD 20 PCT BB, ABCOJIIO JXOHKUJIMU ®PAHIUA, MOXOKEBEJIOBOE
MACJIO FLG, MOXKEBEJOBOE MACJIO PEKTU®UITUPOBAHHOE PACTBOPHUMOE,
PE3UHOM/J] JABJJAHYMA 50 PCT TEC, PE3SUHOMJ] JABJAHYMA BB, PE3MHOM/]
JIJABTAHYMA MD, PE3UHOHW/T JABJJAHYMA MD 50 PCT BB, ABCOJIIO JIABAH/IUHA
H, ABCOJIIO JIABAHJUHA MD, JIABAHIUHOBOE MACJO ABPHUAJIb
OPTAHUYECKOE, JABAHJIMHOBOE MACJO TIPOCCO OPI'AHUYECKOE,
JJABAHJIJMHOBOE MACIJIO CVIIEP, ABCOJIFO JIABAHJIbI H, ABCOJIIO JIABAH]IBI
MD, JIABAHJIOBOE MACJIO BE3 KYMAPUHA, JIABAHJOBOE MACJO BE3
KYMAPHUHA OPI'AHUYECKOE, JJABAHJJOBOE  MACJIO MAILLETTE
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OPTAHHMYECKOE, JJABAHJIOBOE MACJIO MT, ABCOJIIO MAITUCA BB, MACJIO U3
[IBETKOB MATHOJIMM HU3KOE COJEP)K AHUE METHJIOBOI'O D®UPA DBI'EHOJIA,
MACJIO U3 IIBETKOB MATHOJIMH, MACJIO U3 LIBETKOB MATHOJIMU MD, MACJIO
U3 JIMCTBEB MATHOJIMU, MAHJAPMHOBOE MACJO MD, MAHJIAPUHOBOE
MACJIO MD BHT, ABCOJIIO MATE BB, ABCOJIIO JPEBECHOI'O MXA MD TEX IFRA
43, ABCOJIFO IYBOBOI'O MXA MD TEC IFRA 43, ABCOJIIO JIYBOBOI'O MXA IFRA
43, ABCOJIIO JIPEBECHOIO MXA MD IPM IFRA 43, PESMHOUJI MHPPhLI BB,
PE3MHOUJT MUPPHI MD, PE3MHOUJI MUPPBI TEC, MHPTOBOE MACJO, HE
COJIEPXXAILEE XXEJIE30, MUPTOBOE MACJIO TYHUC PEKTU®UIMPOBAHHOE,
ABCOJIFO HAPITUCCA MD 20 PCT BB, ABCOJIIO HAPLIMCCA ®PAHITY3KOI'O,
HEPOJIMEBOE MACJIO TYHHC, MACJIO MYCKATHOI'O OPEXA BECTEPIIEHOBOE,
ABCOJIIO OEILLET, PE3MHOUJI OJIMBAHYMA, PE3SHMHOMJ] OJMBAHYMA BB,
PE3UHOHJT OJIMBAHYMA DPG, PE3MHOH/I OJIMBAHYMA DKCTPA 50 PCT DPG,
PE3MHOHJT OJIMBAHYMA MD, PE3MHOHJ] OJIMBAHYMA MD 50 PCT DPG,
PE3MHOUJT OJIMBAHYMA TEC, PE3MHOMJ] OITOIIOHAKCA TEC, OPAHXXEBOE
[TOMEPAHIIEBOE MACJIO MD BHT, OPAHXXEBOE IIOMEPAHIIEBOE MACJIO MD
SCFC, ABCOJIIO LIBETKA AIIEJIbCHHOBOI'O JIEPEBA TYHUC, BOJHOE ABCOJIIO
[IBETKA AIIEJJLCMHOBOI'O JIEPEBA TYHUC, ABCOJIO W3 JIMCTHEB
ATIEJIbCUHOBOI'O JIEPEBA, BOJITHOE ABCOJIIO U3 JIMCTHEB AIIEJILCHHOBOI'O
JIEPEBA TYHUC, ABCOJIIO ®HAJIKOBOI'O KOPHSA WTAJIMSA, KOHKPET
®UAJIKOBOI'O KOPHA 15 PCT UPOH, KOHKPET ®MAJIKOBOI'O KOPHSA 8 PCT UPOH,
®UAJIKOBBIM KOPEHB ITPUPOJIHBIN 15 PCT UPOH 4095C, ®HUAJIKOBbIM KOPEHb
[IPUPOJIHBIA 8 PCT HUPOH 2942C, PE3MHOMHJ[ ®HUAJIKOBOI'O KOPHS, ABCOJIIO
OCMAHTYCA, ABCOJIIO OCMAHTYCA MD 50 PCT BB, CPEJJUHHA S HOTA ITAUYJIU
N°3, TTAUYJIEBOE MACJIO WHJIOHE3US, ITAUYJIEBOE MACJIO WHJIOHE3USA, HE
COJIEPXXAIILEE XXEJIE30, ITAUVJIEBOE MACJIO MHJIOHE3US MD, ITAUYJIEBOE
MACJIO BUJUCTHUJIZIMPOBAHHOE, CPEJJMHHASA HOTA MSATBHI BOJIOTHOM,
ABCOJIFO MATHI IIEPEYHOM MD, TIETUIPEHEBOE ITOMEPAHIIEBOE MACJIO
TYHUC, TIETUIPEHEBOE JIMMOHHOE MACJIO, TIETUTPEHEBOE MACJIO
ITAPATBAU BECTEPIIEHOBOE, ITETUI PEHEBOE MACJIO BECTEPIIEHOBOE STAB,
MACJIO U3 ArOJ] AYIIMCTOI'O IIEPLIA, MACJO U3 JIMCTHEB IYIIUCTOI'O
ITEPIIA, POJIMHOJI DKCTPAKT W3 T'EPAHU KUTAU, ABCOJIIO FOJTAPCKOM PO3bI
HU3KOE COJIEPXXKAHUE METHJIOBOI'O D®UPA DBIEHOJIA, ABCOJIIO PO3bI
MOPOKKO HM3KOE COJIEPXKAHME METHUJIOBOI'O D®UPA SBI'EHOJIA, ABCOJIIO
TYPELIKOM PO3bl HU3KOE COJIEP)KAHUE METHJIOBOI'O D®UPA SBI'EHOJIA,
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ABCOJIFO PO3BI, ABCOJIFO BOJITAPCKOM PO3BI, ABCOJIIO JTAMACCKOM PO3FL
ABCOJIIO PO3bI MD, ABCOJIIO PO3bI MOPOKKO, ABCOJIFO TYPELIKOM PO3BI,
PO30OBOE MACJIO BOJITAPCKOE, PO30BOE MACJIO JAMACCKOE HH3KOE
COHAEPXXAHHME METHUJIOBOI'O 3®UPA 3BI'EHOJIA, POSOBOE MACJIO TYPELIKOE,
POSMAPHHOBOE MACJIO KAM®OPA OPI'TAHMYECKOE, POSMAPMHOBOE MACIJIO
TYHUC, CAHJAJIOBOE MACJIO UWHIOWA, CAHIAAJIOBOE MACJIIO HWHUA
PEKTU®HULIMPOBAHHOE, CAHTAJIOJ, MACJIO SCHINUS MOLLE, HACTOMKA
POXKOBOI'O AEPEBA 10 PCT, PEBUHOU]J CTHUPAKCA, PE3MHOW]] CTHUPAKCA,
MACJIO BAPXATIIEB, CPEJMHHAS HOTA YAWHOI'O JIEPEBA, ABCOJIIO
JUIITEPUKCA 50 PCT PACTBOPUTEJIM, ABCOJIIO JUIITEPUKCA, ABCOJIIO
TYBEPO3bI UHAMA, CPEAUHHAS HOTA BETUBEPA DSKCTPA, BETHMBEPOBOE
MACIJIO TAUTH, BETUBEPOBOE MACJIO TAUTU MD, BETUBEPOBOE MACIJIO fBA,
BETUBEPOBOE MACJIO SBA MD, ABCOJIIO U3 JIMCTHEB ®UAJIKU ETUIIET,
ABCOJIIO U3 JIMCTHBEB ®UAJIKW ETUIIET OBECLIBEY., ABCOJIIO M3 JIMCTHEB
®PAHITY3KOH ®HAJIKU, ABCOJIIO U3 JUCTHEB ®HAJIKU MD 50 PCT BB, MACJIO
I[MTOJILIHU BECTEPIIEHOBOE, DKCTPA MACJIO UJIAHT'A, MACJIO UJIAHTA 1II u
KOMOWHALINY YKa3aHHBIX COSTMHEHHH.

Kpacsimue BemiecTBa MOXKHO OOHapYKUTh CPEAH BEIIECTB, MEPEUYHUCICHHBIX B CITHCKE
MEXIYHAPOAHBIX IIBETOBbIX MHIEKCOB, pa3paboraHHOM OOImEcTBOM KpPacCWIbLIUKOB U
KoJopuCcTOB. Kpacsimue BemecTsa BKIOYAIOT KPACUTENU W MUTMEHTHI, a TaKXKe T BEIIeCTBa,
KOTOpble OOBIMHO MPUMEHSIOT Ui OKPALIMBAHUS TEKCTHJIbHBIX HM3IEIUN, KPaCOK, YEPHUI U
KPacoK IUIsi CTPYWHBIX MpPHHTEpOB. HekoTopwie Kpacsinue BelecTBa, KOTOPbIE MOXKHO
UCTIOJIb30BATh, BKJIFOYAOT KAPOTHHOUIBI, APUJIHIbI JKEIThIE, TUAPUIIHIBI XKenThie, B-HadTobl,
Ha(TOJBI, OEH3MMHIA30JI0HBI, KOHIEHCAIMOHHBIE JUCA30TUTMEHTBI, TMPA30JIOHBI, HUKENb a30-
JKENThIM, (PTAJOLUMAHUHBL, XWHAKPUIOHBL, TIEPUJICHbI M TEPUHOHBI, W3OWHIOJMHOH U
W30UHJIOJIMHOBBIE MMUTMEHTBI, TPUAPUIKAPOOHHEBbIE TTUTMEHTBI, JUKETOMUPPOIO-TTUPPOIIEBbIE
MUTMEHTBI, THOMHIUTOUIHbIE MUTMEHThI. KapTeHOUIbI BKIIIOYAIOT, HAMIPUMED, ajb(a-KapoTeH,
Oera-kapoTeH, TaMMa-KapOTeH, JIUKOMNWH, JIIOTEMH W JKCTPAKT AaCTaKCAHTHH AaHHATTO,
JOETUIPATUPOBAHHYKO CBEKJy (CBEKOJBHBIA TOPOINOK), KAHTAKCAHTHH, Kapamelb, [3-amo-8'-
KapOTEHAI, SKCTPAKT KOLIECHWIN, KAPMUH, HATPUH MEOHBIA XJIOPO(UIUIHH, TEMHYIO YaCTHYHO
00€3)KMPEHHYI0 BAPEHHYIO XJIOMKOBYIO MYKY, TJIFOKOHAT JKE€JIe3a, MOJIOUHOKHCIIOE JKENe30,
SKCTPAKT KPACSAILINX BEIIECTB M3 BHHOTPAAA, SKCTPAKT KOKHUIBI BUHOrpana (enocianina), Macio
U3 MOPKOBH, MAINPHKY, MAMPUKY OJEOCMOJIA, NEPIaMyTPOBble MUTMEHTbI Ha OCHOBE CITFOIBI,
pubodnasuH, madpaH, IUOKCHA THTAHA, SKCTPAKT JIMKOIMMHA W3 TOMATOB, KOHIIEHTPAT

JIMKOIIMHA U3 TOMATOB, KypKyMy, Kypkymy ojieocmona, FD&C T'ony6oii Ne 1, FD&C T'ony0Goii
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Ne 2, FD&C 3enensiii Ne 3, Opankessiii B, Kpacubiit Liutpycossiit Ne 2, FD&C Kpachbrii Ne 3,
FD&C Kpacubiii Ne 40, FD&C XKenteiii Ne 5, FD&C XKenterit Ne 6, I'muHozem (cyxoit
TMIPOKCHUJ AIFOMUHUS), KapOOHAT KaJbLMsA, KATUH HATPUH MeAHbIN XJIOpOPMIIHH (KOMILIEKC
XJIOPOPWUINH-MEb), OUTHAPOKCHALIETOH, OKCUXJIOPHJ BHUCMYT, JKeJIe30-aMMOHMMHBIN
deppormannn, GeppoLraHua ABYXBAJIEHTHOIO JKeJjie3a, TMAPOKCHI XPOMa 3€JIeHBIH, OKCHIIBI
XpoOMa 3eJieHble, T'YaHWH, NUPOQWIINT, TAaJbK, AIIOMHUHHMEBYIO IyApy, OpPOH30BYIO MyApY,
Meanyro nyapy, okcun uuaka, D&C Tony6oit Ne 4, D&C 3enensiii Ne 5, D&C 3enenbiii Ne 6,
D&C 3enensiit Ne 8, D&C Opanxesbiit Ne 4, D&C Opanskenbiii Ne 5, D&C Opanxesbiit Ne 10,
Dé&C Opanxeseiii Ne 11, FD&C Kpacueiit Ne 4, D&C Kpacueiit Ne 6, D&C Kpachpiii Ne 7,
D&C Kpacubiii Ne 17, D&C Kpacueiii Ne 21, D&C Kpacubiit Ne 22, D&C Kpacheiit Ne 27,
Dé&C Kpacubiii Ne 28, D&C Kpacueiii Ne 30, D&C Kpacubiit Ne 31, D&C Kpacheiit Ne 33,
D&C Kpacheriit Ne 34, D&C Kpachbiit Ne 36, D&C Kpacapiii Ne 39, D&C ®uonerossiii Ne 2,
D&C XKenterit Ne 7, sxcrpakt D&C XKenteiit Ne 7, D&C XKenteiit Ne 8, D&C XKenteriit Ne 10,
D&C Xenterii Ne 11, D&C Yepnsiit Ne 2, D&C Yepnbiii Ne 3 (3), D&C Kopuunessiii Ne 1,
skcTpakT D&C, XpoM-KoOanbT-aTFOMIHAN OKCHJ, XKeJle30-aMMOHUNHBIA [IUTPAT, THPOTAJIION,
KaMIIEIIEeBbId 3KCTPAKT, conojumeps! 1,4-0uc[(2-ruapokcu-3Ti)aMuno]-9,10-aHTpaneH1noH-
6uc(2- mponeHoBoro) ciokHOro 3dupa, conomumeps! 1,4-6uc [(2-meTundenmn)amuno] -9,10-
aHTpaleHANOoHa, comonuMepbl 1,4-6uc[4-(2-MeTakpiIoKCHITII) (PEHUIIAMUHO |aHTPaXUHOHA,
kap0a30J1 (HUONIETOBBIN, KOMIUIEKC XJIOPOPIIIIMH-MeIb, XpoM-kobanbT-amomuanil okcun, C.L
Vat Opanskesbiii 1, 2-[[2,5-ausTokcu-4-[(4-merundenmn)ruon| e |a3o]-1,3,5-6enzontpuonn,
16,23-gurunponunadro[2,3-a:2',3'-iJnadpt [2',3':6,7] unmono[2,3-c]kapbazon-5,10,15,17,22,24-
rekcod, N,N'-(9,10-nurunpo-9,10-guokco-1,5-aurpauenaunin)onc-oensamun,  7,16-guxiaop-
6,15-nuruapo- 5,9,14,18-aHTpa3sUHETETPOH, 16,17-numerokcununadro(1,2,3-cd:3',2",1'-
Im)nepunen-5,10-nuoH, comonumepsb! (3) NOMM(THAPOKCUITUI METAKPHIIATOrO) KPaCUTEs,
AxtuBHbii Yepnbiii 5, AxtuHbii ['onyOoit 21, AktuBHblii OpamkeBblii 78, AKTHUBHBIN
Kenrorit 15, Axtusasiii [omy6oii Ne 19, Axtusnbiii ['ony6oii Ne 4, C.1. AxtusHbiii KpacHbriii
11, C.I. Axrusnbiii XKentoiii 86, C.I. Axkrusnbiii ['ony6oii 163, C.1. Axkrusnbiii Kpacasiii 180, 4-
[(2,4-mumeTundenmn)azo]- 2,4-guruapo-S-merun-2-pennn- 3H-nupaszon-3-oH (pacTBOpUTEND
Kenteiii 18), 6-3TOKCH-2- (6-3TOKCH-3-0kcOOeH30[b]THen-2(3H)-ununen) Oenso[b]rrodeH-
3(2H)-on, @ranouMaHWH  3€NEHbIH, KpacsAllde MPOAYKTbl  PEAKUUH  BHHHJIOBBIH
criupt/merunmerakpuiar, C.I. Axrusnbiii Kpacubrii 180, C.I. Axrtunbii UYepnwni 5, C.L
Axrtusnbiii Opanxesiii 78, C.I. Akrunbiii XKenroiit 15, C.1. Axtusnsiiil I'ony0Ooii 21, quatpust
1-amunO-4-[[4-[(2-Opom-1-okcoamnnia)amMuHo |-2-cynbponarodpenni|amuno]-9,10-guruapo-

9,10-nuokcoantpanen-2-cyabponar (Axtussbili ['onyboit 69), D&C Tonyboit Ne O,

[pranounanuHaTo(2-)] MeIb U UX CMECH.



73

OTnuuHbIe OT T€X, YTO MPUBEACHBI B IPUMEpax B HACTOsIIEH 3asBKe, WIN €CIIU SIBHO HE
YKa3aHO CHELUalIbHO, BCE YHUCIEHHBIE NUAMNA30HbI, KOJIUYECTBA, BEJIMYMHbI U MPOLEHTHI, TAKUE
KaK Te€, KOTOPBIE BBIPAXKAIOT KOJIMYECTBA MATEPHANOB, OJJIEMEHTAPHBIE COCTaBbl, BpeMsl H
TEMIIEpaTypbl PEaKLUU, COOTHOLIEHUsI KOJUYECTB U APYrHE€ MapaMeTphl, B CIEAYIOLIEH 4acTH
onucaHus n300peTeHus u npuiaraeMoii Gopmyie n300peTeHust CaeayeT MOHUMATD, KaK €CJIU Obl
UM TPEALIECTBOBAJIO CIOBO «IPUMEPHO», HaXe €CIM TEPMHH (IIPUMEPHO» MOXKET B SIBHOU
dopMe He CTOATh PSIOOM C YKa3aHHOW BEJIMYMHOH, KOJIWYECTBOM WM JHAMA30HOM.
CoOTBETCTBEHHO, €CJIM HEe YKa3aHO WHOE, YHMCIEHHbIE [apaMeTphl, IPUBEIECHHbIE B CIEAYIOIEM
ONMUCaHUU M300peTeHus] M mpraraeMon (opmysie U300peTEeHHs], SBISIOTCS MPUOIIKEHHBIMU
3HAYEHUSIMH, KOTOPbIE MOTYT MEHSTHCS B 3aBHCUMOCTH OT TpeOyeMbIX HCKOMBIX CBOWCTB,
KOTOpBIE MPEIOararoT 00eCIeYnTh ¢ TOMOIIBIO HacTosIero nzodperenus. [1o MmeHbLIeH Mepe
U HE B Ka4yeCTBE IOMBITKH OTPAHHYUTh MPUMEHEHHE IOKTPUHBI 3KBHUBAJICHTOB OOBEMOM
dbopMysibl  U300peTeHMs, KaXKAbIH YHUCJIEHHBbI TapaMeTp JOJUKEH 10 MEHbIIeH Mepe
paccMaTpuBaThCs B CBET€ KOJHYECTBA MPHUBEIACHHBIX 3HAadamMux IMApP U C NPUMEHEHHEM
OOBIYHBIX METO/IOB OKPYTJICHHSI.

Hecmotpst Ha TO, 4TO YHCJIEHHBbIE AUANA30HBI U MMapaMEeTPhbl, ONPEAENAIOLUINEe IUPOKUI
00beM H300peTeHHs], SBJIAIOTCS NPUOIDKEHUSIMH BEJIWYMHAMH, 4YHCIEHHbIE 3HAYEHUS,
NPUBEACHHBIE B KOHKPETHBIX IpUMepax, yKa3aHbl Kak MOxHO TouHee. OnHako mo0oe
YHUCJIEHHOE 3HAa4YeHHe [0 NPUPOAE CONEPKUT OLIMOKY, OO0s3aTeNbHO BO3HUKAIOLIYIO B
pe3yspTaTe CTaHOAPTHOTO OTKJIOHEHMs, OOHApy’KMBAEMOIO B JIEKAIIUX B €€ OCHOBE
COOTBETCTBYIOLIUX 5KCIIEPUMEHTAIBHBIX U3MepeHUusAX. Kpome Toro, koraa B HacTOsALIEH 3asiBKe
NPUBOAST YMCIECHHbIE AWANA30HbL, YKa3aHHbIE AWANA30Hbl BKJIIOYAIOT KOHEYHBIE TOYKU
NPUBEACHHBIX JIUANa30HOB (T.€., KOHEUHbIe TOYKH MOXKHO HCIOJb30BaTh). [Ipu nprMeHeHnn B
HACTOSIIIEN 3asBKE MPOLEHTHOTO COAEPIKAHUS MO Macce, YMCICHHbIE BEIUYMHBI NPUBEAECHBI
OTHOCHUTEJIBHO CYMMAapHOH MacCBhl.

Kpome Toro, creayer moHuUMaTh, 4TO JEOOOW YUCIIEHHBIM JHMANAa30H, MPUBEICHHBIN B
HACTOSIIIEM JOKYMEHTE, MPEAIONaraeT BKIIOYEHHE BCEX BXOASIIMX B HEro MOAJMANa30HOB.
Hanpumep, nonpasymeBaroT, 4To Auana3oH «OoT 1 1o 10» BkiIrO4YaeT BCe MOAAUANA30HbI MEXKAY
(1 B TOM 4HCIIe) IPUBEIEHHBIM MUHUMAJIbHBIM 3Ha4eHHEM | U MpHUBEIEeHHBIM MAaKCHMAaJIbHBIM
3HaueHueM 10, TO ecCTh, BKJIKOYAaeT MHUHUMAJbHOE 3HaYeHWe paBHOe | wim Oonbime 1 u
MakcuMaibHOE 3HadeHue pasHoe 10 mnu menbme 10. [logpasymeBaroT, 4TO TEPMHUH «OAUH» U
CYLIECTBUTEIIbHBIE B €AMHCTBEHHOM YHUCJIEe, IPUMEHSEMbIE B HACTOALLEH 3as1BKE, BKIFOYAOT «IIO
MEHBbLIEH Mepe OMH» WU «OJUH UIIH 0OJIee», eCIU He yKa3aHO HHOE.

JIro6oit maTeHT, MyONUKALUs WU APYTOf ONMUCAHHBIM MaTepUal, B LIEJIOM HIIH YaCTUYHO,

KOTOpblﬁ, KaK YyKa3aHO, BKJ/IFOUEH B HACTOAIIYI 34adBKYy IMMOCPECACTBOM CCBLIKH, BKJIFOYCH B
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HACTOSAIIUM JOKYMEHT TOJBKO B TOW CTENEHW, B KAKOW BKJIIOUCHHBIM MaTepuanl He
MPOTUBOPEYHT CYLIECTBYIOIIMM OMPEAEICHUSM, YTBEPKICHUAM UM IPYTOMY PaCKpPbIBAIOIIEMY
CYLIHOCTh H300peTeHus: MaTepuaty, OMHCAHHOMY B Hacrosimen 3asBke. [lo cymecTBy u B
HEOOXOIMMOM CTENEHHM, OMHMCAHHE, SICHO M3JIOKEHHOE B HACTOSILNEH 3asiBKE, 3aMEHSIET JIF0O0M
NPOTUBOpPEYALIMI MaTephal, BKIFOYEHHbIH B HACTOSLIMI JOKYMEHT MOCPEICTBOM CCBLIKH.
JIroOoii MaTepuas WM €ro 4acTh, KOTOPBIH, KaK YKa3aHO, BKJIIOYEH B HACTOSINUN JTOKYMEHT
MOCPENCTBOM  CCBUIKH, HO KOTOPBbIH TMPOTHBOPEYUT CYIIECTBYIOIIUM  ONPENECIIEHHUSIM,
YTBEPKIEHUSIM WM OPYrOMY  PAaCKPBIBAIOIIEMY CYIIHOCTb HM300pETEHHs MaTepualy,
OMKUCAHHOMY B HACTOSIIEM JOKyMeHTe, OymeT BKJIFOYEH TOJIbKO B TOW CTEMEHH, KOTOpas He
BBI3BIBAET IMPOTHBOPEUHS] MEXKAY YKa3aHHbIM BKJIFOUYEHHBIM MAaTEPUAIOM M CYIIECTBYHOIIUM
MaTepHaIOM, PACKPBIBAIOIINM CYIIHOCTh U300pETEHUSI.

HecMmoTpst Ha TO, 4TO HacTosIIee U300peTeHne ObLIO MOIPOOHO MOKA3aHO U OMHUCAHO CO
CChUIKAMH Ha MPEINOYTUTENbHBIE BAPHAHTHI €r0 peajn3alii, CIeHaJucTaM B JaHHOH o01acTu
TEXHUKU OyIeT MOHSTHO, YTO B HEM MOTYT OBITh CIAENaHbl Pa3U4HbIE H3MEeHeHus B opme u
neransx 0e3 OTCTYIUICHHs] OT CYIIHOCTH U 00BbeMa HACTOSIIEero M300peTEHUs, ONMpenesieMbIX

npuiaraeMoit GopmMyson n300peTeHs.
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P®OPMVYJIA U3OBPETEHUA

1. YcrpoiictBo mist 06paboTku MaTepraia OMoMacehl, BKJIFOHaoIee B ceOst:

nepByr0  kamepy o0paboTku, OOOpYyIOBAaHHYK) NEPBBIM  3JEKTPOHHOIYYEBBIM
YCTPONCTBOM, [JIs1 OOJIy4YeHUsT MaTepraia OHOMACChl B HeW My4YKaMH 3JIEKTPOHOB,

BUHTOBOUM TpPAaHCHIOPTEP MAJIsl OXJAXKIEHHUs M TMEepeMeIleHUs mMarepuaja OMOMacchl U3

nepBOi KaMepbl 00padOTKH.

2. YcTpoHcTBO 1O M. 1, MOMOJHUTENBHO BKIIHOYAKOIIEE BTOPYIO Kamepy oOpaloTkw,
OOOpPYIOBAaHHYK)  BTOPBIM  3JIEKTPOHHOJYYEBBIM  YCTPOWCTBOM, Ui  JOIOJHHUTEIBHOTO

o0Jy4yeHust MaTepuaia OMoMacchl.

3. YcrpolicTBO MO M. 2, OTIMYAIOLIeeCs TeM, YTO OONyYeHHE C TOMOLIBK) BTOPOTO
3JIEKTPOHHOJIy4EBOr0 YCTPONCTBA JOCTABISIET HA MaTepHaj] OMOMAacChl A03y NPH MOIIHOCTH

W3JIy4€HHUs], paBHOM IO MeHblueil mepe 1 Mpan Ha cek.

4. Ycrpoiicto no n. 1, ommyaromeecs Te€M, YTO BHHTOBOW TPAHCHOPTEP BKJIKOYAET

BHYTPEHHHUE 9aCTU, KOTOPBIC OXJIAKAAIOT.

5. VYcrpoiictBo mo m. 4, OTaMYarolleecss TeM, 4YTO YKa3aHHble BHYTPEHHUE 4YaCTU

OXJIAXKIAIOT C TIOMOIIBIO OXJIAKAECHHOM KUIKOCTH.

6. YcrpolicTBO mo m. 4, OTIAMYANOLIEECs TEM, YTO YKa3aHHble BHYTPEHHUE 4YacTH

BKJIFOUAIOT ITOJIBINA BaJI U ITOJIBIA BUTOK.

7. YCTpONCTBO MO Mm. 6, NONOJHUTENBHO BKIIOYANOLIEE I'eOTEPMalbHBbIM HAa3€MHBIN

KOHTYP AJIA OXJIAXKOCHUSA OXHa}I(I[eHHOfI JKUOKOCTH.

8. YcrpoiicTBO mo Mn. 4, OTIMYAKOIIEECs TEM, YTO YKa3aHHbIE BHYTPEHHHE YaCTH
OXJIAKIAIOT C MOMOILIBI0 BOJABI WM CMECHU IJIMKOJA U BOJbIL, OXJIAXKIAEHHONH IeoTepMallbHbIM

HAa3¢MHbIM KOHTYPOM.

9. YcrponcTtso no n. 1, oTiMyaromeecss TeM, 4TO OXJIAKACHUE MOHUXKAET TEMIIEPATypy

Marepuaia buomaccel Ha ot npumepro 1°C go 110 °C.
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10. YcrpotictBo no n. 1, oTinnyaromeecst TeM, 4TO OXJIAKICHUE MOHMXKAET TEMIIEpaTypy

Marepuaia ouomaccel Ha ot npumepro 10°C no npumepno 75 °C.

11. YerpoticTso 1o 1. 1, oTnuyaromeecs TeM, 4TO OXJIAXKAECHUE OHMXKAET TEMIEepaTypy

marepuana Ha ot npumepHo 10°C no npumepHo 50 °C.

12. VYcrpoiictBo mo m. 1, oTauyaromeecss TeM, UYTO CyMMapHas AOCTaBJEHHas 103a

cocrasisieT OoT npumepHo 1 1o 200 Mpan.

13. VYcrpoiictBo mo m. 1, ornuyaronieecs TeM, 4TO CyMMapHas AOCTAaBJIEHHAs [103a

cocrasiisieT oT npumepHo 10 Mpan no npumepno 50 Mpan.

14. VYcrpoiictBo mo m. 1, ornuyaronieecs TeM, 4YTO CyMMapHas AOCTAaBJIEHHAs [103a

cocrasiisieT oT npumepHo 20 Mpaa no npumepno 40 Mpan.

15. Yerpoiicteo o 1. 1, oTMyaromieecst TeM, 4TO TeMrepaTypa Marepuaia OuomMacchl BO

BpeMs1 00TyueHHst He npeBbiinaer npumepHo 160 °C.

16. Yerpoiictso no 1. 1, oTiMuaromieecst TeM, 4TO TeMrepaTypa Marepuaia OuomMacchl BO
BpeMsi 00JIyueHus1 Bo3pacraer Ha ot npumepHo 75 °C no npumepno 150 °C.
17. VYcrpoiictreo mo mn. 1, oriauuaromeecss TeM, YTO OuOMacca BKIHOYAeT

JIMTHOLIEJUTFO JIO3HBIN Martepuall.

18. YcrpoiictBo mo m. 1, ornuuaromieecss TeM, 4To OuMomacca BbIOpaHa W3 TPYIIIIEL
COCTOSIILIE W3 JAPEBECHUHBI, MPECCOBAHHON PEBECHHBI, OIMUJIOK, CEeJNbCKOXO3HCTBEHHBIX
OTXOIOB, CTOYHBIX BOJ, CHJIOCA, TPaB, PUCOBOW LIETYXH, JKMbIXa, XJIOMKA, )KYTa, KOHOIUIH,
npHa, OamOyka, cu3aisi, abakw, COJOMBI, CTEP)KHEH KyKypy3HBIX IIOYAaTKOB, KYKYpPY3HOM
COJIOMBI, TIPOCA MPYTHEBUAHOTO, JIFOLEPHBI, CEHa, KOKOCOBBIX BOJIOCKOB, MOPCKUX BOZOPOCIEH,

BOZOPOCJIEH U UX CMECEH.

19. YcrpoiicTBo 1o 1. 1, oTauyaromeecs: TeéM, 4TO BUHTOBOW TPAHCHIOPTEP BKJIFOYAET J1BA

Wi 0oJiee BUHTOB.
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20. VYcrpotictBo mo m. 1, oTnuyaromieecss TeM, 4TO OOJy4YE€HHE C IMOMOINBIO IEPBOTO
3JIEKTPOHHOJIY4€BOr0 YCTPONCTBA JOCTABIsIET HAa MaTepuaj OMOMAacCChl A03y NMPH MOIIHOCTH

U3JIy4€HMs], paBHOM IO MeHblei mepe 1 Mpan Ha cek.

21. VYcerpolicteo mo m. 1, ornuyaromeecss TeM, 4YTO BUHTOBOW TPAHCIOPTEP HMEET
BIIyCKHO€ OTBEpPCTHE IJIsI MaTepHana OMOMAacChl M pa3rpy30dyHOE OTBEPCTHE ANl MaTepuana
OMOMAcCChI, U TIPHU STOM IEpena TEMIEPATyp MEXKIy MaTepuajoM OHOMACCOM Ha BXOJAE U IPH

BBITPY3Ke cocTaBisieT MeHee npumepHo 110 °C.

22, VYcrpolcTBO MO m. 1, OTNMMUArOmieecs TEeM, YTO Marepuaj OHOMAcChl SIBISIETCS

HU3MECJIBUYCHHDBIM IIPU €TI0 NEPEMEIICHUH.
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