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BEPXHHM CIIOH TPaBBI /TN HCKYCCTBEHHOH TpaBsl; (ii1) C0# aMOPTH3UPYIOIIETO HACTHIIA, PAa3MEIICHHBIN
MeXIy 0a30BBIM CIIOEM M CJIOEM TPaBbI W/WIIM UCKYCCTBEHHOM TPAaBBI; IPUYEM CJI0H aMOPTU3UPYIOIIETO
HacTWIa BKJIIOYAET 1O MEHbIIEH Mepe OIUH aMOPTU3HPYIOIIMN HACTWJI, BKIIIOUYAIOIIUN IUIACTHHY C
IUIOTHOH CTPYKTYPOH, MMEIOIIYI0 BEPXHIOI M HIDKHIOIO OCHOBHBIE IIOBEPXHOCTH, MPUUYEM IIACTHHA C
IJIOTHOM CTPYKTYpOM BKJIFOUAET IO MEHbBLIEH MEPE OMH CBSI3aHHBIN CJIOM, BKIFOYAIOLINI UCKYCCTBEHHBIE
cTekoBuHbIe BoslokHAa (MM VF), cBI3aHHbBIE OTBEPKICHHOW BOJHOM CBS3YOIIEH KOMITO3UIIMEH; IPUYEM
BOJIHASI CBSI3YIOIIAsl KOMITO3HIIUS TIEPe]] OTBEPKISHHUEM BKIIIOUAET KOMIOHEHT (i) B (hopMe OJHOTO HIIN
Ooiiee OKHCIICHHBIX JIMTHHHOB; KOMITOHEHT (ii) B ¢opme omHOro Wi Oojiee CIIMBAIOMIUX arcHTOB;
KoMITOHeHT (iii) B (hopme otHOTO MK Oosiee MmiacTH()UKaTOpOB.
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OIIMCAHUE U3OBPETEHUA
2420-576030EA/019
CHHOPTUBHAA IVIOINAAKA C AMOPTU3UPYIOIIIUM HACTHJIOM,
BKJIIOYAIOIIUM CBSI3YIOINI MATEPHAJI HA OCHOBE JINT HHUHA

O06aacThb TEeXHHUKHU, K KOTOPOM OTHOCHUTCSI I/I306DeTeHI/Ie

Hacrosimee n3o0peTeHne OTHOCHTCS K CIIOPTUBHOW IUIOIIAAKE C aMOPTH3HPYOLIUM
HACTUJIOM, U K criocoOy (popMHpOBaHUS CIIOPTHUBHOH IJIOMIAIKH, B KOTOPOH aMOPTH3UPYIOIIUI
HACTUJI BKJIIOYAET CBSI3YIOIIUN MaTepuasl Ha OCHOBE JIMrHUHA. M300peTeHne Tak:ke OTHOCUTCS K
aMOPTHU3UPYIOLIEMY HACTUJTY [JIsl TALIEHUs YAAPOB HA CIIOPTUBHBIX IUIOINAAKAX.

YpoBeHb TEXHUKU

H3BecTHO mpuMeHeHHe aMOPTU3UPYIOIIMX HACTWJIOB HA CIOPTUBHBIX IUIOIIAAKAX, B
YaCTHOCTH, IJIOLIAAKaX ¢ UCKYCCTBEHHBIM Fa30HOM, AJI1 KOMaHAHbBIX BUJOB CIIOPTA, TAKUX KaK
xokkell unu gpytdon (cokkep). Kak mpaBuio, CnopTUBHBIE MJIOMIAAKN AOJDKHBI YIOBJIETBOPSTh
cnemuduyeckuM  TpeOOBaHMSIM B OTHOIIEHHM  OKCIUTYaTALIMOHHBIX  XapaKTEPHCTHK,
JOJTOBEYHOCTH U KOHCTpYKImH. Hanpumep, 4To0bI CIOPTHBHBIE UTPBI IPOXOAMIN HAJIEKAIIUM
00pa3oM, CIOPTUBHBIE TUIOLIAJIKU AOJKHBI Y IOBJIETBOPSITD PSily CTAHAAPTOB B OTHOLIEHUH TAKHUX
IIPU3HAKOB, KAaK Tall€HHe yAapOB, BO3BpALICHHE SHEPrUH, OTCKOK Ms4a, 3aKPy4UHMBAHUE Ms4a,
OTKJIOHEHHE Ms4a, U peakuus Ha yaap. MexayHapoaHble CIOPTUBHBIE PYKOBOJSIINE OpPraHbl
(manpumep, FIFA nns ¢yrOona m FIH nmns xokkes Ha TpaBe) NPEOBSBISIIOT KOHKPETHBIE
TpeOOBaHMs, KOTOPbIM MAOJDKHBI YJOBJIETBOPSITH CIIOPTHUBHBIE IUIOLIAIKH, 4YTOOBI OBITH
o(MLHANTBHO YTBEPKIEHHBIMHU.

AMOpPTU3UPYIOIINE HACTUIBI NMPUMEHSIOT Ha CIOPTHUBHBIX IUIOLIAAKAX, B YaCTHOCTH,
UCKYCCTBEHHBIX  IUJIOLIAJIKaX, JJ  YIOBJIETBOPEHUs  BBIIIEOMHCAHHBIM  CTAHOAPTaM.
AMOPTH3UPYIOIIHE HACTHIIBI Y BEIMYUBAIOT CPOK CITYKOBI CIIOPTUBHBIX TUIOIIANIOK, B TO XKe BPEeMsI
Takke obecrieunBasi TpeOyeMyrO yHPYrocTb Uil UIPOBBIX BHJIOB CHOPTA. AMOPTH3HPYIOIIUE
HACTUJIBI TAKXKE MOTYT OBITh MPUMEHEHBI [T TPEAOTBPALICHHUS TPABM MOTJIOLIEHHEM yAapOB WIH
cronkHoBeHuil. Kak mpaBmio, OHH COCTaBISIFOT CYINECTBEHHYIO 4YacThb JIFOOOH HCKYCCTBEHHOM
WUTPOBOM MJIOLIAJKH.

IMatentnbnii mokymeHT WO 04/033194 Al packpbIBaeT CHUCTEMY MOIJIOXKKH IS
HCKYCCTBEHHBIX CIIOPTUBHBIX IUIOIAAOK. Ha3HaueHHe MOAJOXKKU COCTOMT B CO3JaHUU
3¢ dexkTuBHON 1 Oe30macHON UrPOBOI TUIOINANKK UL CIIOpTa, Takoro kak ¢gyrdoin. IMommoxkka
BKJIFOYAET TPH CJI051, CPOPMHUPOBAHHBIX U3 IEHOMAaTEepHUalia, PE3UHBI HITH IJIACTHUKA.

IMaTentHbnii nokymeHT WO 2013/060634 A1 packpbIBaeT aMOPTH3UPYIOIIUHA HACTUI JUJISI
HCKYCCTBEHHBIX CIIOPTUBHBIX IuTomanok. Ha3sHaueHne aMOpPTH3UPYIOLIEro HacTUIa COCTOUT B
yJAy4IIEHUH XapaKTePUCTHK IMOIJIOLIeHHUs] yaapa U BO3BpALIEHUs] 3HEPrHMH HCKYCCTBEHHBIX
JI€PHOBBIX CUCTEM. AMOPTU3UPYIOIIUN HACTUJ BKJIFOYAET TPEXMEPHbIN MeperuieTeH bl MaT u3
SKCTPYAUPOBAHHBIX HUTEH, CPOPMHUPOBAHHBIX U3 TEPMOIUIACTUIHOTO 3JTACTOMEPHOTO MOJIUMEpPa.

ITatentnbnii nmokymeHt WO 87/07520 Al packpeiBaeT NOACTHJIAIOIIUN  CJIOH
aMOPTH3HMPYIOLIETO HACTHJIA JJIsl TPUMEHEHHUS Ha CTIOPTUBHBIX IIJIOMIAIKaX U B APYTUX OONACTSIX,

rIe eCTb OHAacHOCTh maneHus aereil. Ha3znauenue AMOPTU3UPYOLIETO HaCTujla COCTOUT B



MPEeIOTBPALIEHNH TPaBM I'OJIOBBI y IeTel, KOTOpbIE MafatoT. AMOPTU3UPYIOLIUI HACTUII COCTOUT
13 IUIACTUHBI MUHEPAIBHON BaThl TOMMMHON OT 30 1o 300 MM, nMmeromen mioTHoCTh OT 70 #o
300 xr/m?. OQHAKO 3TOT aMOPTHU3UPYIOIINI HACTHI ObLT Obl HEMPUTOIEH AJIsi IPUMEHEHHUsS Ha
UCKYCCTBEHHBIX CIOPTHBHBIX IUIOINA/JKAX, TaK KaK OH HE YAOBJIETBOPSI ObI Psily CTPOTHX
TpeOOBaHUI: BMECTO 3TOrO, OH PACCUNTAH HA MPUMEHEHHUE Ha TUIOMIA/IKAX JJIsl UTP.

beimo OBl JKemaTeNbHHBIM  TOJYYEHHE aMOPTH3HMPYIOLIEr0 HACTWIA, KOTOPBIH
YIOBJIETBOPSIET KOHKPETHBIM TpeOOBAaHMSM K HIPOBBIM IUIOINAAKAM, YTBEP)KICHHBIM
MEXyHapOAHBIMU CIOPTHUBHBIMU PYKOBOASIIMMU opraHamu, TakuMmu kak FIFA u FIH, nHo
BBINOJIHEH U3 MaTepualia, KOTOPbIH siBysieTcst Oosiee YyCTOMUUBBIM M SKOJIOTHYECKH O€30IaCHBIM,
HEXEJIU CYyLIECTBYIOLUE aMOPTU3UPYIOIIME HACTHIBI U3 NEHOMATEPHAIOB, PE3HUHBI, IUIACTHKA
UJIU TIOJIUMEPOB.

beito OBl kenaTenbHHBIM MOJy4YeHHE aMOPTHU3UPYIOIIEr0o HACTHNIA, KOTOPBIH MeHee
YyBCTBUTEJIEH K TEMIEPATypPHbIM YCJIOBHUSM, II0 CPaBHEHUK) C  CYLIECTBYHOLIUMU
aMOPTU3UPYIOLIMMHU HACTHWJIAMU U3 TIEHOMATEPUAIIOB, PE3UHBI, IUIACTHUKA U ITOJIMMEPOB.

Taxke cymecTByer Takoe TpeOOBaHME OTHOCUTEIBHO CIIOPTHBHBIX IUIOMIAZIOK, B
YaCTHOCTH, HCKYCCTBEHHBIX CIIOPTUBHBIX IUIOLIANOK, YTO MPENYyCMOTPEHbI HajJjeKallue
ApeHaXKkHasi CHUCTeMa M CHCTeMa MpeJOTBpAIleHus 3aToruleHus. BaxxHo, d9roObl B
NOBEPXHOCTHAsI BOAA YAQISAJIAacCh CO CIOPTUBHOIO Ta30Ha CO CKOPOCTBIO, KoTopas Oyner
UCKJIFOYaTh 3aTOIJIEHUE TOBEPXHOCTU. FI3BECTHO U3rOTOBIEHUE AMOPTU3HPYIOIIUX HACTHIIOB TaK,
YTO OHM TMO3BOJSKOT OTBOAUTH BOJY 4Yepe3 JPEHAKHbIE CHCTEMBI, IOCKOJIBbKY AJIs
aMOPTH3HMPYIOIIUX HACTHJIOB ObUIO OBl HEXeNaTeJbHBbIM NpensTcTBOBaHHE 3(dekTuBHOMY
NEHCTBUIO JPEHAKHOW CHCTEMbI. BbUIO Obl JKejaTelbHbIM OOeCleYeHrne aMOPTU3UPYIOIIErO
HACTWJIA, KOTOPBIH YIOBIETBOPSIET KOHKPETHBIM TpeOOBaHMSAM K WIPOBOHM  IUIOLIAJIKE,
YTBEPKAEHHBIM MEX1yHapOAHBIMU CIIOPTUBHBIMU PYKOBOJSAIIMMHU OpraHamu, Takumu kak FIFA
u FIH, HO KOTOpBIH MpeaoTBpalnaeT 3aTOIUIEHHE WK BIIUTHIBAET €ro, U MOITOMY O0eCIeYrBaeT
OZIMH U TOT K€ YPOBEHb SKCIITyaTallMOHHBIX XapAKTEPUCTHUK MPU BCEX MOTOAHBIX YCIOBUSX.

ITpoGnema, KOTOpasi CYIIECTBYET B OTHOIIEHUH MCKYCCTBEHHBIX CIIOPTUBHBIX TUIOLIAJIOK,
COCTOUT B TOM, YTO OHH MOTYT CTAHOBHUTBCSl HCKJIIOUYUTENIBHO TOPSYMMU B OMNPEAEIEHHBIX
MOTOJIHBIM ycnoBUsX. Hanpumep, TemnepaTypbl HOBEPXHOCTH MOTYT CTaHOBUTHCS Bbilie 90°C B
HEKOTOPBIX KJIMMATHYECKUX YCJIOBUSX (C HATYypPaJbHBIM AEPHOM, MMEIOIINM MaKCHUMAaJIbHYIO
temrieparypy 30-40°C). Dro HexkenatenbHO Ui oO0miel oOJacTH, B KOTOPOH pa3MeleHbI
HCKYyCCTBEHHbBIE CIIOPTUBHBIE TUIOLIAKHY, TAK KAK MOBBIIIAET PACXObl HA KOHAULMOHUPOBAHUE
BO3/yXa U TEM CaMbIM TpeOyeT BBICOKOTO SHEPTONOTPEOIEHHS B TUKOBBIX JIESTHUX Harpy3Kax. JTo
TaKe HEKEJATeIbHO JUIsl UTPOKOB, TaK KaK MMOBEPXHOCTb U3JIy4aeT TEIJIO BO BPEMsl UTPBI, YTO
OKa3bIBATCS HEKOM(OPTHBIM, U MOXET MPHBOAUTH K TpaBMam (HampuMmep, Cyaopora mnpu
neperpese, OOMOpOK, TEIUIOBOW yJap WM TOBPEXKISHHS KOXH). UpesMepHoe TeIuio Takke
COKpAIaeT CPOK CIIy>KOBI MCKYCCTBEHHOH MOBEPXHOCTU. BBUIO OBl KENMaTeNbHBIM YyIIyUlLICHNE
MPAKTUYHOCTH UCKYCCTBEHHBIX CIOPTUBHBIX IJIOLIAZOK CHI>KEHHEM TEMITEPATy Pbl IOBEPXHOCTH.

HcKycCcTBEHHBIE CIOPTUBHBIE TUIOMAAKHA OOBIYHO COAEPKAT 3AMONHSIOMIMA CIOH IS

obecrnedeHust TpeOyeMBbIX JIJIsl UTPbI XapaKTEPUCTHK U CTa0MIIM3AIMK UCKY CCTBEHHOTO nepHa. Kak



NPABUJIO, 3AIOJHSIOMUN CIIOH BKIFOYaeT cioi mecka (Mexay 10 m 20 MM ans crabunmzanuu
JepHa 1 cJIoi m1acTukoB (0T 5 1o 50 MM auist odecrnieueHust CiopTUBHOM AestenbHocTH). Hanbonee
NPEATIOUYTUTENIbHBl TaKHe IUIACTHKH, KaK TIPaHYJIMPOBAHHBIA CTUPOJ-OYTaJANEHOBBI Kaydyk
(SBR), sTHNEH-IPONMIIEHOBBII Kaydyk ¢ MOHOMepHBbIM arieHoM (EPDM) mu repMoruiacTiaHbIe
snacromepsl (TPE). HMccnenoBanme mokasajio, YTO MHUKPOIUIACTHKH W3 3TOrO IUIACTHKOBOTO
3aMOJHSIOLIETO CJIOSI MUTPUPYIOT B OKPYKAIOIIYIO CPeNy, BbI3bIBas 3arpsi3HEHNE MOPCKOM BOJBI.
IToaTOMy HEKOTOpBIE CTpaHbl NPUHAJIN 3aKOHBI, HANPABJICHHbIE HA COKpALIEHWE WUJIN TOJHOE
yCTPaHEHUE TMPOAYKTOB, CO3MAIOIINX 3arps3HEHHEe MHKporulacTukamu. IlosTomy Obuto OBl
JKeNaTeJbHbIM OoOecreueHne CIOPTUBHOW IUIOLIANKH, KOTOpas He HYXXIAeTcs B NPUMEHEHHU
IUTACTUKOBOTO  3arOJHSAIOLIEr0 CJOs, TO €CTh, YTOObI HYJKHBI YpPOBEHb CHOPTHUBHBIX
XapaKTEPUCTUK MOT Obl ObITh AOCTUTHYT O€3 HEOOXOMUMOCTH B IUIACTHKOBOM 3arOJHSIOLIEM
clioe.

Kpome Toro, npeanouTuTeNbHbIe CBA3YIOLINE MAaTepUabl /ISl UCKY CCTBEHHBIX IPOAYKTOB
U3 CTEKJIOBUAHBIX BOJOKOH TMpPEACTaBILIM CcoOOW (eHondopMambieruaHble CMOJBl U
kapbamunodeHoahopMaIbIeruaHble CMOJIBL. OTH CBS3YIOLIME MaTephaibl SKOHOMHYHBI B
IPOU3BOZICTBE M OOECIEUNBAIOT MPEBOCXOAHbIE MEXaHUUECKHe CBOMCTBa mpu oOpaboTke. IT0
SIBJISIETCS] OCOOEHHO BAXKHBIM, TaK KaK aMOPTH3HMPYIOIIHE HACTUIIBI Pa3MEINaloT B IIyOHHE IpyHTa
Y JOJDKHBI ObITH CIIOCOOHBI BBIIEPXKUBATH MPOLIECC YKIIAKHU, ¥ 3aTEM JIaBJIEHHE CBEPXY OT IPYHTA
BO BpeMsl IPHMEHEHUs (HanpuMep, OT UTPOKOB).

OnHako CylecTByIOIlee U MPEAJIOKEHHOE 3aKOHOMATENIbCTBO, HAIPABIEHHOE Ha
COKpAIlleHHWe WM YCTPAaHEHHe OJMHCCUU (QopMalbieruia BO BpeMs H3TOTOBJICHUS U3
MPOM3BOJCTBEHHOTO MPEANPUSATHsI, HO Takke B padouyro cpedy, MPHUBEJO K pa3paboTke He
comepxamux (opmanbrerny CBA3YIOMMX MaTepuayioB. Takke CyIecTBYeT MOCTOSTHHAs
TEHACHLUs IJIs1 ToTpeduTeNnel MpeArnounTaTh U3EIHs, KOTOPbIe MOJHOCTHIO WK MO MEHbIIEH
Mepe YaCTUYHO TOJYYEeHbl M3 BO30OOHOBISIEMBIX MATEPHUAJOB, U TMOITOMY CYIIECTBYET
noTpeOHOCTh B 00ECHEeUeHUH CBS3YIOUIMX MATEPUaOB JUIsl aMOPTH3UPYIOIIUX HACTHJIOB,
KOTOpBIE, 10 MEHbIIEH Mepe YaCTUYHO, CPOPMHPOBAHBI H3 BO30OHOBIIsIEMBIX MaTepuajoB. Kpome
TOTO, H3BECTHBIC CBSI3YIOLIHE MaTepHalbl Ha OCHOBE (HOpMaNbIAETHAa YacTO BKIHOYAIOT
KOPPOAMPYIOIIHE H/MIIN BPEOHBbIE KOMIIOHEHTBL. JTO TpeOyeT NMPUHSTHA 3aIMUTHBIX MEp AJIs
obopynoBaHusi, U Mep i obecrneueHus: 0e30MacHOCTU OOCIY KHBAKOIIEro 00OpyIOBaHUE
HepcoHana.

Panblie OpUH NPEIOIKEHBI HE cozteprkainue (GopMasibIeri]] CBI3YIHE MATEPUATbI IS
NPOAYKTOB M3 MCKYCCTBEHHBIX CTEKJIOBHAHBIX BOJOKOH (MMVF). OnmHako emie CyIecTBYIOT
HeloCTaTKH, cBszaHHble ¢ MMVF-npoaykramy, MNOJIy4eHHBIMH C 3THMH  CBSI3YIOLIUMU
MaTepualaMy, B IJIAHE HU3KUX MEXAHUYECKUX XapaKTEePUCTHK, Koraa cpasHuBaroT ¢ MMVE-
npoxyktamu, copMupoBaHHBIMH M3 (eHONPOPMATBAECTHAHBIX CMOJI. B momonmHeHue, Takue
CBSA3YIOLME MaTepuabl YaCTO U3rOTOBIEHBI U3 JOPOTrOCTOSALINX HCXOAHBIX MaTEPHAIIOB.

Kpome Toro, Obuio Obl KeNaTeNbHBIM YIYYIIEHHE XaPAKTEPUCTUK IOTJIOMICHUS BOJIBI
aMOPTHU3UPYIOIMMHU HACTUJIAMH, HallpUMep; HAKOIUIEHNE, POCaulBaHNE U IPEHUPOBAHHE.

Kpome Toro, MM VF-niponyKThl OOBIMHO MOTYT COAEpKaTh CMAYHBAFOIINE areHThI JIJIs



ynyumennss ruapodunmpHocTH.  OOHAKO  OMpeneNeHHble CMAYMBAOLINE AareHTbl MOTYT
BbIMbIBaThCs 13 MM VF-mipoaykToB cO BpeMeHeM. JTO SIBJISETCSI OCOOEHHO MPOOJIEMaTHYHBIM,
TaK KaK aMOPTU3UPYIOLINE HACTIIIBI Pa3MEIEeHbl Ha TPYHTE, U TEM CAMbIM CMAYHMBAIOIIUI areHT
MOJKET BbICACHIBATHCS M 3arPSI3HATH OKPYIKAIOIIYIO 3eMJTI0. B momonHenne, Korna cMauyuBaroIui
areHT BBIMBIBAETCS, 3HAYMUTENPHO M3MEHSUINCh Obl  XapaKTEPUCTHKU  JAPEHUPOBAHUS
aMOPTH3MPYIOLIEro HacTwia. HakoHel, CyILiecTByeT MOCTOSIHHAsI MOTPEOHOCTh B COKpPAIIEHUN
Yrciia KOMIIOHEHTOB, HEOOXOIMMBIX MJIsi TOJNYyYEHUs] aMOPTU3UPYIOIIMX HACTHJIOB, Kak W3
9KOJIOTUYECKUX COOOpaKeHUH, TaK U B OTHOLIEHUH SKOHOMUYECKOH 3(h(hEeKTHBHOCTH.

CymectByer mnOTpeOHOCTP B aMOPTHU3UPYIOLIEM HACTWIE [l HCKYCCTBEHHBIX
CIOPTUBHBIX IUIOIIAAOK, KOTOPBIM SIBJISETCS yCOBEPIIEHCTBOBAHHBIM CPAaBHUTEIBHO C
CYLIECTBYIOIIUMHU aMOPTHU3UPYIOIIUMHU HACTHJIAMH U3 IEHOMATEPHAJIOB, PE3UHBI, TUIACTUKOB WIIN
nojumepos. CyiecTByeT NoTpeOHOCTh B aMOPTU3UPYIOIIEM HACTHIIE, KOTOPBIN siBIIsieTcst Ooee
NPOYHbIM W/mnu Ooyee yIPyTUM, YeM CYIIECTBYIOLIHME aMOPTHU3HPYIOLIHE HACTHJIBI U3
NEHOMATEepUaJOB, PE3HMHbl, IUIACTHKOB wWid mnonuMmepoB. CymectByeT noTpeOHOCTh B
aMOPTHU3MPYIOLIEM HACTUJIE, KOTOPBIH TaKKe YJOBIETBOPSIET CTAHAAPTAM, YTBEPXKIAEHHBIM
ME>KIyHAPOAHBIMU CIIOPTUBHBIMU PYKOBOASLIMMHU opraHamu, Takumu kak FIFA nns gpyrOona u
FIH nnst xokkest Ha TpaBe. CyInecTByeT MoTpeOHOCTh B aMOPTU3UPYIOIIEM HACTHUIIE, KOTOPBIH
yJIy4lIaeT NPUMEHUMOCTb UCKYCCTBEHHOH CIIOPTUBHOM IUIOLIAJKU B OTHOLIEHUHU MOTJIOIIEHHUS
BOIbI (Hampumep, noxkaeBoi Boabl). CyliecTByeT MOTpeOHOCTh B aMOPTH3MPYIOIIEM HACTHUIIE,
KOTOPBIH MOKET aKTHBHO MPEIOTBPALIAT UM YCTPAHATD 3aTOIUIEHUE My TEM IOTJIOIIEHHST BOBI.
CymectByeT mOTpeOHOCTh B AaMOPTU3UPYIOLIEM HACTHJIE, KOTOPBIA MOXKET TPOJJIeBATh
NPUMEHUMOCTh CTIOPTUBHOM TUIOLIAIKK CHIKEHHEM TeMIepaTypbl nmoBepxHOCTU. CyliecTByeT
noTpeOHOCTh B AMOPTU3UPYIOLIEM HACTHJIE, KOTOPBIN SIBJSIETCS SKOJOTHUECKH MPUEMIIEMBIM U
SKOHOMHYHBIM B OTHOLIEHHH U3TOTOBJICHHS, YKIJIAJKH U IPUMEHEHUSI.

Kpome Toro, cymecTByeT NOTpeOHOCTh B aMOPTU3HUPYIOLIEM HACTHJIE, KOTOPBIH MOKET
OBITH pa3MeIleH Ha UCKYCCTBEHHOW CIIOPTUBHOM miomaake 6e3 HeoOOXOAUMOCTH B TJIACTUKOBOM
sanonssronieM cioe. CymiecTByer MOTPpeOHOCTh B aMOPTH3UPYIOIEM HACTHUJIE CO CBSI3YIOLIUM
MaTepuaioM, KOTOpPbIH HE COAEPKUT (opMaibaerus, HO HMEEeT JKBHUBAJCHTHBbIC WIN
NPEBOCXOSIINE MEXaHUYECKHEe CBOWCTBA MPHU OOpalieHuu (HarpuMep, MPOYHOCTb HAa CHKATHUE)
CPaBHUTENIBHO ¢ (peHON(OpMaTbAETUAHBIME CBS3YOIIUMU MaTepraiaMu. bputo Obl JKenaTenbHo,
9YTOOBI TAKOW CBS3YIOIIUI MaTepHall UMeN YJIyUYLICHHbIE XapaKTEPUCTUKU yIEPKUBAHHS BOJBI
(HampuMep, YJIyUIIEHHbIE XapaKTEPUCTUKH HAKOIUICHMs, MPOCAYMBAHHS M JIPEHUPOBAHHS).
Kpome Toro, Op110 OBI JKemaTeIbHO, YTOOBI TAKOW CBSI3YIOIIUI MaTepuas ObUl SKOHOMUYHBIM B
U3rOTOBJICHUH, W ObUT ObI OCHOBAH IJIaBHBIM 00pa3oM Ha BO30OOHOBIIsIEMbIX pecypcax. Hakowerr,
OBUTO OBI JKeNaTeTBHO, YTOOBI TAKOW CBSI3YIOIIUN MaTepuas He TpeOoBai Obl JOMOIHUTEILHOTO
n00aBJIeHUs] CMaYMBAIOIIET0 ar€HTa, ¥ TEM CaMbIM MTPEIOTBPAaLIal Obl BHIMBIBAHHE CMAYHBAOIIIIX
areHTOB B OKPY KAIOIIHHA IPYHT.

CyHoCTh U300peTeHust

B NEPBOM ACTICKTE NPCACTABJICHA CIIOPTHUBHAA TIJIOIIAaAKa, BKIFOYAOIIAA:

(1) HKHUI 0a30BBIH CIIOW,



(11) BepxHHI CJIOH TpaBbl H/MIIN UCKYCCTBEHHOW TPaBbI,

(1i1) coO¥t aMOPTU3UPYIOIIErO HACTHIIA, PA3MELICHHBIH MEXIy Oa30BBIM CIIOEM U CIIOEM
TPaBbl H/MIIM UCKYCCTBEHHON TPaBBI,

IpUyYeM CJOW aMOPTU3MPYIOLIEro HAacTWJa BKJIIOYAET [0 MeEHblIed Mepe OAuH
AMOPTU3UPYIOLIMNA HACTWJI, BKJIIOYAKOIIMA IUIACTUHY C IUIOTHOW CTPYKTYPOH, HMEKOILIYIO
BEPXHIOI0 U HIDKHIOIO OCHOBHBbIE MOBEPXHOCTH, NPUYEM IUIACTHHA C IUIOTHOH CTPYKTypOH
BKJIIOYA€T IO MEHbUIEH Mepe OIUH CBSI3aHHBIM CJIOM, BKJIIOYAIOLIMM HCKYCCTBEHHbIE
crexsoBuHbIe BolokHA (MM VF), cBsi3aHHbIE OTBEP KIEHHON BOIHON CBA3YIOLIEH KOMIIO3UIINEH,
IIpUYEM BOJIHAS CBA3YIOLLAs KOMIO3HULMS Tepe OTBEPKACHUEM BKIIIOUAET:

- KOMITOHEHT (1) B popMe OHOTO Uitk 00Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHEHT (i1) B popMe OHOTO Wi O0Jiee CIIMBAIOIINX areHTOB;

- koMnoHeHT (1iii) B popme ogHOro My Oosee niaacTupuKaTopoB.

Bo Bropom acmekre u3o0peTeHus mpeacTaBieH crnocod (OpMHUPOBAHMS CHOPTUBHOM
IUIOLIAJIKH, BKJIFOUAOLIUI CTauu:

(1) obecnieuenust HUXKHEr0 0A30BOTO CJIOS,

(i1) obecnieueHs CI0S1 aMOPTU3UPYIOLIETO HACTHUIIA TOBEPX 0A30BOTO CJIOS;

(ii1) obecmeueHusi BEpXHEro CJOSI TPaBbl W/WIIM HMCKYCCTBEHHOW TPaBbl IOBEPX CIIOS
aMOPTU3UPYIOILEro HACTUIIA,

IpUYeM CJOW aMOPTHU3MPYHOILIEr0 HACTWJAa BKJIIOYAET [0 MEHbLIEH Mepe OAuH
aMOPTHU3UPYIOLIMI HACTUJ, BKJIIOYAIOIIWN IJACTUHY C IUIOTHOM CTPYKTYpPOH, HMMEIOLIYIO
BEPXHIOI0 U HIDKHIOIO OCHOBHBIE TOBEPXHOCTH, NMPUYEM IUTACTHHA C IUIOTHOH CTPYKTypOH
BKJIIOYAET MO MEHbUIEH Mepe OIUH CBSI3aHHBIM CJIOH, BKJIIOYAIOIINN HCKYCCTBEHHbIE
crekyoBuaHbIe BoIoKHA (MM VF), cBsi3aHHbIE OTBEP KIEHHON BOIHOM CBS3YIOLIEH KOMITO3UIIUEH;
IpUYEeM BOJIHAS CBSA3YIOIIAsl KOMIIO3HULMS ITepel OTBEPKAECHHUEM BKIIIOUAET:

- KOMITOHEHT (1) B popme 0HOTO Uitk O0Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHEHT (i1) B popMe OHOTO Wik OoJiee CIIMBAIOIINX ar€HTOB;

- koMnoHeHT (iii) B popme ogHOro mwiu Oonee miacTuuKaTopoB.

B Tperbem acriekTe m300peTeHHs MPEACTABICH aMOPTH3UPYOLINI HACTHJI, BKJIFOYAROLIHIA
IUIACTHUHY C IUJIOTHOHN CTPYKTYpPOH, MMEIOLIYI0 BEPXHIOI U HIDKHIOIO OCHOBHBIE MOBEPXHOCTH,
MIPUYEM IJJACTUHA C MJIOTHOW CTPYKTYpPOM BKIJIIOYAET MO MEHbIIEH Mepe OAUH CBsI3aHHBIN CIIOH,
BKJIFOYAIOIUI HCKYCCTBEHHBbIE CTEKJIOBHIHBIE BOJOKHA (MMVF), cBsi3aHHBIE OTBEpKIEHHON
BOAHOW CBA3YIOLIEH KOMIIO3MLIMEH, IpUYeM BOAHAs CBA3yHOLas KOMIO3ULUA Iepen
OTBEPKIEHUEM BKJIIOUYAET:

- KOMITOHEHT (1) B popMe OfHOTO Uitk 00Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHEHT (i1) B popMe oHOTO WiTH OoJiee CIIMBAIOIINX areHTOB;

- koMnoHeHT (iii) B popme ogHOro Mitn Oonee miacTuuKaTopoB.

B uerBepTOoM acnekre M300peTEHUS MPEACTABIIEH CIIOCO0 MOMYYeHHST aMOPTU3HPYIOLIETO
HACTUJIA, BKJIFOYAOIIUHA CTAANN:

(1) obecrnieueHNst NCKYCCTBEHHBIX CTEKJIOBHIHBIX BOJIOKOH,

(1) HambUIEHWs HA MCKYCCTBEHHBIE CTEKJIOBHIHBIE BOJIOKHA BOIHOH CBS3YIOLICH



KOMITO3ULINH,

(111) cOopa W YIJIOTHEHHS] HUCKYCCTBEHHBIX CTEKJIOBHIHBIX BOJIOKOH M OTBEPKICHHUS
BOJHOH CBSI3YIOIIEH KOMITO3ULINU C OOpa30BaHUEM CBSI3aHHOTO CJIOS,

(1v) bopMupoBaHHS IIACTUHBI C TUIOTHOW CTPYKTYPOH, NUMEIOIIeH BEPXHIOK M HIKHIOO
OCHOBHbI€ NTOBEPXHOCTH, PUYEM IJIACTHHA C IJIOTHON CTPYKTYPOH BKJIFOYAET [0 MEHbLIEH Mepe
OIIMH CBSI3aHHBIHN CJIOM,

IIpUYEM BOJIHAS CBA3YIOLLAs KOMIO3HULMS Tepe OTBEPKACHUEM BKIIIOUAET:

- KOMITOHEHT (1) B popMe 0HOTO Uitk 00Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHeHT (i1) B popMe OHOTO Wi OoJiee CIIMBAIOIINX areHTOB;

- koMnoHeHT (iii) B popme ogHOro My Oosee niaacTuuKaTopoB.

B nsATom acnexkTe m300peTeHus MpencTaBiieH Crocod MPUMEHEHHs aMOPTU3HMPYIOLIETO
HacTWJA Jid TMOJy4eHHs MOIVIOINAKoLEN yAapbl MOBEPXHOCTH HA CIOPTUBHOHN IUIOIIAJKE,
BKJIFOYAOLIUI CTAAMIO: pa3MeIIeHUs] aMOPTU3UPYIOLIEro HACTHIIA WIIA OJIOKa aMOPTU3HUPYIOLINX
HACTWJIOB HW)KE IOBEPXHOCTH CIOPTUBHOM IUIOIMAAKH, NPUYEM aMOPTU3UPYIOLIUN HACTUI
BKJIFOUAET: IUIACTUHY C IUIOTHOW CTPYKTYpPOH, MMEKOINYH) BEPXHIOK U HUXKHIOK OCHOBHBIE
MOBEPXHOCTH, MPUYEM IUIACTUHA C TUIOTHOH CTPYKTYpPOH BKJIKOYAET MO MEHbLIEH Mepe OJUH
CBSI3aHHBIN CJIOH, BKJIIOUAIOLIUI MCKYCCTBEHHbIE CTeKJIOBUIHbIE BojJokHa (MMVF), cBs3aHHbIE
OTBEPKACHHON BOMHOHN CBA3YIOLIEH KOMITO3ULMEH, MPUYeM BOAHAs CBSA3YHOLIAsh KOMIIO3ULIUS
nepes OTBEPIKACHUEM BKIIHOYAET:

- koMnoHeHT (i) B (hopMe OAHOrO HiTH 0oJiee OKUCIIEHHBIX JIUTHHHOB,

- KOMIOHEHT (ii) B popMe OgHOTO Wik OoJiee CIIMBAIOIIUX areHTOB;

- koMnoHeHT (iii) B Gpopme ogHOro miu Oonee miacTuhuKaTopoB.

B mectom acniekte n300peTeHus mpeACTaBICHO MPUMEHEHHE aAMOPTU3UPYOIIEro HACTHIIA
IUIsl TIOTJIOIIEHS YJAapoB Ha CIOPTUBHOHM IUJIOLIA/IKe, MPUYEM AaMOPTHU3UPYIOLIUN HACTHI
BKJIFOYAET: IUIACTUHY C IUIOTHOM CTPYKTYpOH, MMEMINYI0 BEPXHIOK W HUKHIOKO OCHOBHBIE
MOBEPXHOCTH, MPUYEM IUIACTHHA C TUIOTHON CTPYKTYpOH BKJIIOYAET MO MEHbIIeH Mepe OJUH
CBSI3aHHBIN CJIOH, BKJIIOYAOIIMN MCKYCCTBEHHbIE CTEKJIOBUIHbIE BoJokHa (MMVF), cBsizaHHBIE
OTBEP>KICHHONW BOJHOHN CBS3YIOLIENH KOMINO3ULMEH, NPUYEeM BOJAHAsl CBA3YHOLIAs KOMIIO3ULIUS
nepes OTBEP KIAEHHUEM BKIIFOYAET:

- KOMITOHEHT (1) B popMe 0HOTO Uitk O0Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHEHT (i1) B popMe OHOTO Wik OoJiee CIIMBAIOIINX areHTOB;

- koMnoHeHT (iii) B popme ogHOro Miu Oonee mIacTuhuKaTopoB.

B cempmoM acmekTe M300peTeHMS MPENCTABICHO NPUMEHEHHE aMOPTHU3HPYIOLIETO
HACTWJIA JUIS TIOTJIOINEHHUS W/WIN JPEHHPOBAHUS BOIBI HA CIOPTHUBHOW IUIOIIAIKE, TPHYEM
aMOPTU3UPYIOLINI HACTUII BKJIKOYAET: MJIACTUHY C IUIOTHOM CTPYKTY PO, UMEIOIIYIO0 BEPXHIOK U
HUJKHIOKO OCHOBHbIE NOBEPXHOCTH, MPHUYEM IUIACTHHA C IUIOTHOW CTPYKTYpPOM BKIIIOUAET IO
MEHbBLIEH Mepe OJWH CBSI3aHHbIN CJIOW, BKJIKOUYAOLIMNA MUCKYCCTBEHHBIE CTEKJOBUIHBIE BOJOKHA
(MMVF), cBsi3aHHbIe OTBEPKIEHHOH BOMHOW CBSI3YIOIIEH KOMIO3UIIMEH, MpHYeM BOIHAS
CBA3YIOLAsl KOMIIO3ULIMS MTepe]] OTBEPKAEHUEM BKIIOYAET:

- KOMITOHEHT (1) B popMe 0HOTO Uitk O0Jiee OKUCIIEHHBIX JIMTHUHOB;



- koMnoHeHT (i1) B (hopMe ogHOro Wi OoJiee CIIMBAIOIINX areHTOB;

- koMnoHeHT (iii) B popme ogHOrO Mtu Oosnee miuacTuuKaTopoB.

B BocbMOM acnekTe H300peTeHMs MPENCTABICHO NPUMEHEHHE aMOPTHU3HPYIOLIETO
HACTHUJIA JIs1 OXJIAXKACHUS CO CHIDKEHHEM TEMITEPATY Pbl IIOBEPXHOCTH HAa CIIOPTUBHOM IUIOLIAIKE,
npudeM aMOPTH3UPYIOIIMN HACTUJ BKJIIOYAET: IUIACTUHY C IJIOTHOH CTPYKTYpPOH, MMEIOIIYIO
BEPXHIOK0 M HIKHIOIO OCHOBHBbIE ITOBEPXHOCTH, NMPHYEM IUIACTHHA C IUIOTHOH CTPYKTYpOH
BKJIIOYA€T IO MEHbUIEH Mepe OIUH CBSI3aHHBIM CJIOM, BKJIIOYAIOLIMM HCKYCCTBEHHbIE
crexsoBuHbIe BolokHA (MM VF), cBsi3aHHbIE OTBEP KIEHHON BOIHON CBA3YIOLIEH KOMIIO3UIINEH,
NpUYeM BOJHAS CBS3YIOLIAsi KOMIIO3HUIMS NEPE OTBEPIKIEHHEM BKIIFOUALT:

- KOMHoHeHT (1) B (hopMe OIHOro Mk 0oJiee OKUCIEHHBIX JJUTHHHOB,

- KoMoHeHT (i1) B hopMe OgHOro Wiy OoJiee CHIMBAIOIIUX areHTOB,

- koMnoHeHT (1iii) B popme ogHOro My Oosee niaacTupuKaTopoB.

ABTOpBI HACTOsIIIEro M300peTeHHss OOHAPYKMIIHM, YTO aMOPTHU3UPYIOIUN HACTUI
COTJIACHO HACTOSLIEMY N300PETeHHUIO pa3pellaeT BbILICONMHCAHHbIE TIPOOIEMBL.

AMOPTH3UPYIOLIHI HACTHII COTJIACHO HACTOSIIIEMY M300PETEHHUIO SIBJISIETCS YITy UIIEHHBIM
CPABHUTEINIBHO C CYLIECTBYIOLIMMU aMOPTHU3UPYIOIIUMHI HACTUJIAMH U3 IEHOMATEPUAIOB, PE3UHBI,
wiactuka wim nomuMepoB. OH siBisiercss Oosee MpouHBIM Wuinu Oosee ynpyruM, uem
CYLIECTBYIOIME aMOPTHU3HPYIOLIUE HACTUIIBI M3 IEHOMAaTEpPHAJIOB, PE3WHBI, IUIACTHKA WU
NOJIMMEPOB, M TaKXe YJOBJETBOPsSET CTAHAApPTaM, YTBEPKAEHHBIM MEXKAyHapOIHBIMU
CTIOPTUBHBIMU PYKOBOISLIMMHU Opranamu, Takumu kak FIFA st pyrOona u FIH nnst xokkest Ha
TpaBe. AMOPTH3MPYIOIIUI HACTHJI COMJIACHO HACTOSIIIEMY H300PETEHHUI0 MOMKET AaKTUBHO
NPEAOTBPALIaTh WM YCTPAHSATh 3aTOIJICHHE IMyTEM IMOMJIOMEHUS] BOIbL. AMOPTH3UPYHOIIHI
HACTUJI COTJIACHO HACTOSILIEMY HM300pPETEHHUI0 MOXKET YIEepPXKHBAaTh BOAY B €ro CTPYKType, U
MO3TOMY YJIYUIIAET CIIOPTUBHBIE XapAKTEPUCTUKH CIIOPTUBHOMN TUIOLIA/IKH - ABTOPBI HACTOSIIIETO
u300pereHnsi OOHAPYKHMJIM, YTO TUIACTUKOBBIA 3AMOJHSIOIUN CIIOH TeM caMbiM OOJblIe He
TpeOyeTrcsi, MOCKOJNbKY BOAA TMOTJIOIAETCS W YAEPKUBACTCS B aMOPTH3UPYIOINEM HACTHIIE.
AMOPTH3UPYIOIIUH HACTHJI COTJIACHO HACTOSALIEMY H300pETEHHI0 Takke olecreyuBaer
BO3MOKHOCTb XPAHEHHS BOJBI JJIsl UCTIAPEHHMSI, TEM CaMbIM OXJIAX/1asl TIOBEPXHOCTh CHUKEHHEM
€e TeMIIepaTypbl, HEMOCPEACTBEHHBIM KOHTAKTOM C TEMIIEPATYpPOH M MOTOKOM BO3IyXa 4epe3
BEPXHHI CJIOM WMJIM MOTJIOIIEHNUEM BOJBI BEPXHUM CJIOEM. AMOPTH3UPYIOIIUH HACTHII COTJIACHO
HACTOSIIEMY HM300pPETEHHIO TAKXKe SIBISIETCS HKOJIOTUYECKH MPHEMJIEMbIM M 3KOHOMHYHBIM B
OTHOILIEHUH U3TOTOBJIEHHS, YKJIQAKH U IPUMEHEHUSI.

CyIecTBeHHO TO, YTO aBTOPBI HACTOSALIETO H300pETeHUs] OOHAPYKHMJIM CBS3YIOLIHH
Marepua Uil aMOPTU3UPYIOLIEr0 HACTHIIA, KOTOPBIH HE CONEPKUT (OPMAaNbAETH, HO UMEET
SKBHUBAJICHTHbIC WM TPEBOCXOSINNE MEXaHUYECKHE CBOWCTBA NMpH oOpammeHnH (Harpumep,
MPOYHOCTD Ha CIKATHE) CPABHUTEIBHO C (peHOI(POpMaTbIeruIHBIMHU CBA3YIOLUIMMH MaTEPHATIAMH.
CesByroumii MaTepuasl TakKXKe HMEET YJYUYIICHHbIE XapaKTEPUCTHKH YIEPKUBAHUS BOMBI
(HarpuMep, YJy4IIEHHBIE XapaKTePUCTUKU HAKOIUICHMS, MPOCAYMBAHUS M IPEHUPOBAHUS, U
TOPU3OHTAJIBHOTO TPAHCIIOPTA BOABI), SIBISIETCS SKOHOMUYHBIM B HM3TOTOBJIGHHH, W OCHOBaH

TJIABHBIM 00pa3oM Ha BO30OHOBIISIEMBIX MCTOYHWKAax. HakoHel, CBSI3YIOLIWI MaTepuan He



TpeOyeT NOMOJHUTENLHOTO N00aBJIEHNs CMAaYHBAIOIIETO0 areHTa, U TeM CaMbIM MPEIOTBPAIIacT
BbIMBIBAHNE CMAUYUBAIOLINX aT€HTOB B OKPYKAIOLIUN IPYHT.

Kparkoe onucanue guryp

Qurypa | mnokaspBaeT aMOPTU3UPYIOLIUN HACTWJI COIVIACHO IEPBOMY BapHaHTY
OCYIECTBJICHUS] NU300pETEeHNUSI.

Qdurypa 2 mNOKa3bIBA€T aMOPTU3UPYKOIIMNA HACTWJI COIVIACHO BTOPOMY BapHaHTYy
OCYIIECTBJICHUS] NU300pETEeHNUSI.

durypa 3 nmokasbIBaeT aMOPTU3HPYIOLINI HACTUII COTTIACHO U300PETEHNUIO, YIIOKEHHBINH B
IPYHT Ha UCKYCCTBEHHO! CIIOPTUBHOM IJIOILAJKE.

@uryps! oT 4A 10 4E noka3blBatOT pe3yJbTaThl HCIBITAHUIN HA IPOYHOCTD IIPU CXKATHH.

durypa 5 NMOKa3bIBAET PE3YJIbTAThI CPEIHETO HAKOIUICHHS BOIBI.

®durypa 6 MOKa3bIBAET PE3YJIbTAThI CPEIHETO APEHUPOBAHUS BOABL

®durypa 7 NOKa3bIBAET PE3YJIbTAThI CPEIHETO MPOCAYMBAHUS BOJBI.

®urypa 8 nokasbiBaeT GparMeHT BO3MOXKHOH CTPYKTYPhI JUTHUHA.

@urypa 9 noka3piBaeT BO3MOXKHBIE TIPEKYPCOPBI M 00IIHe MEKOIOUHBIE CBSA3KH.

®durypa 10 nokas3piBaeT Y€THIPE rPy bl TEXHUYECKUX JIUTHUHOB, UMEOLINXCS B IPOJAXKE
Ha PbIHKE.

@urypa 11 nokasbiBaer 00001EeHIE CBOHCTB TEXHUYECKUX JIUTHUHOB.

IonpobHoe onncaHue BApUAaHTOB OCYIIECTBJICHUS U300pEeTEHNs

Hzo0pereHne OTHOCUTCS K CHOPTUBHOM IUIOIIAJKE, BKIFOYAKOIIEH aMOPTH3HPYIOLIUIA
HACTUJI, MPEANOYTUTENIbHO K  HMCKYCCTBEHHBIM CIIOPTUBHBIM  IUIOIIaAkKaMm. TepMuH
«aMOPTHU3UPYIOLINIA HACTHII» UMEET CBOE OOBIYHOE 3HAUEHUE B TEXHOJIOTUU. AMOPTU3UPYIOLIHHA
HACTUJI MPENCTaBNsieT COOOM MOIJIOKKY, KOTOpasi pa3sMelIeHa HIDKE, YacTO HEMOCPENCTBEHHO
HUKE, TOBEPXHOCTH CIIOPTUBHOM IJIOLIATKH.

CropTHBHBIE TUIOIIAIKH TAaKXXe MOTYT OBbITh HAa3BaHbl CHOPTHBHBIMH ILIOMIATKAMH,
UTPOBBIMH TOJIIMHU HJTH TUTOLIaAKaMu Jist urp. COpTHUBHBIE TUIOLIAIKUA BKITFOYAIOT (HyTOONBHBIE
NOJIs, XOKKEWHBbIE IUIOMIAIKH, MOJSl Uit perOu, KPUKETHbIE IUIOIAAKH, KOPTBI IUISI UTP C
paKeTKaMH, JyKaWKH JUIsl UTPbI B LIApbl, TEHHUCHBIE KOPTBI, MOJIS JUIA rojibda, aTIeTHYeCcKHue
IUIOIA/IKH, 1 KOHHOCIIOPTUBHBIE KOMIUIEKChl. AMOPTU3UPYIOLINI HACTUII COIJIACHO HACTOSIIIEMY
n300peTEeHNI0 B OCOOCHHOCTH MPHUrofeH sl (PyTOONBHBIX MOJIEH W TUIOIAAOK JUJIsl XOKKes Ha
TpaBe. OJTO OOYCIOBJIIEHO TE€M, YTO aMOPTH3HMPYIOLIMI HACTWJI COIJIACHO HACTOSIIEMY
U300pETEHNIO YAOBJIETBOPSET KPHUTEPHSIM, OIPENEICHHBIM pPYKOBOMSIIIUMH OpraHaMy ISt
¢dyTOona u xokkes1, Takumu FIFA u FIH.

Qdurypa | mokaspiBaeT MEpBBIH  BapHAHT  OCYINECTBJIEHUS  M300PETEHHsL.
AmopTisupyromuii HacTii (1) corylacHO HACTOALIEMY M300PETEHHIO BKIIFOYAET IuacTuny (2) ¢
IJIOTHOW CTPYKTYPOH, MMEIOLIYIO BEPXHIOK W HUXXHIOIO OCHOBHBIE INOBEPXHOCTH, NPUYEM
MJIACTUHA C TUIOTHOWM CTPYKTYPOW BKIIIOYAET MO MEHBIIEH Mepe OIWH CBsI3aHHBIA Ciol (3),
BKJIFOUAIOIUI HCKYCCTBEHHBbIE CTEeKJIOBHIHBIE BOJOKHA (MMVF), cBsi3aHHBIE OTBEpKIEHHOH
cBsA3yrOLIeN koMno3unueil. Kpome Toro, aMOpTU3HMpPYIOIIMI HACTHII MOXKET BKJIFOYATh BEPXHUU

MeMOpaHHbIA CJIOH (4a), CBA3aHHBIA C BEPXHEH OCHOBHOHM IMOBEPXHOCTBIO IUIACTUHBI (2) €



TJIOTHOU CTPYKTYPOH, U, HeoOs3aTeNIbHO, HIDKHUN MeMOpaHHbIHN ¢Jioi (4b), CBSI3aHHBIN ¢ HIDKHEH
OCHOBHOH MOBEPXHOCTBIO TUIACTUHBI (2) € TUIOTHOH CTPYKTYPOH.

BepxHsiss W HWXKHsSIT OCHOBHBIE MOBEPXHOCTH IUIACTHUHBI C IJIOTHOM CTPYKTYpOW
MPEANOUYTUTENBHO SIBJISAIOTCSA MO CYIECTBY IUIOCKMMHU WM IUIAHAPHBIMU, TO €CTh, POBHBIMU.
IInacTuHa ¢ MIOTHOW CTPYKTYPOH NPEANOYTUTENIbHO UMEET KyOMUYECKYIo WM KyOOHIaJIbHYIO
dopmy.

AMOPTH3UPYIOIUI HACTUII MOKET UMETh JIFOOOH pa3mep, MPUrOAHBIN Ui IPUMEHEHUS.
Hanpumep, on moxer nmeTs [uuHy ot 0,5 M 10 10 M, npennouturenasHo oT 1 M 10 2 M, Hanbonee
npeanoutuTensHo 1,2 M. OH MoskeT umers wupuHy ot 0,2 M 1o 10 m, npeanoyrurensHo oT 0,75
M 1o 1,5 M, Haubosiee mpennouTUTeNbHO 1 M.

IInacTyHa ¢ MJIOTHOW CTPYKTYpPOM BKJIFOYAET IO MEHBLIEH Mepe OAWH CBSI3aHHBIN CJIOM.
CBs3aHHBIM CIIONW BKJIIOYAET HCKYCCTBEHHblE CTEeKJIOBHIHbIE BOJOKHA (MMVF), cBsizaHHBIE
OTBEPKAECHHON CBA3YIOLIEH KOMITO3ULIUEH.

HckycctBennble crexnoBuaHble BosiokHa (MMVF) moryt umers oot moaxonsimuit
OKCHUZIHBINA cOCTaB. BoOKHAa MOTYyT MpencTaBisiTh COOOH CTEKJISIHHBIE BOJIOKHA, KEPAMUYECKUE
BOJIOKHA, 0a3aJIbTOBbIE BOJIOKHA, [INTAKOBbIE BOJIOKHA MM MUHEPAJIbHbIE WIIH KAMEHHbBIE BOJIOKHA.
BonokHa mpeanoYTHTENEHO OTHOCSTCS K THIIAM, OOIIEN3BECTHBIM KaK MUHEPaJIbHbIE, KAMEHHBIE
WY [IJIAKOBBIE BOJIOKHA, HAHOOJIee MPEeNIOYTUTEIbHO KAMEHHbIE BOJOKHA.

KameHnHble BOJIOKHA, KaK MPABUJIO, BKIIOYAIOT CIEAYIOIHUE OKCHIBI, B TPOLIEHTAX 110 BECY !

Si0,: or 30 mo 51

CaO: or 8 1o 30

MgO: ot 2 no 25

FeO (8 Tom uucne Fe,03): ot 2 no 15

Na,O+K,0: ne 6omaee 10

CaO+MgO: ot 10 no 30

B npennouturenbHbIx BapuaHTtax ucnonHeHus MMVFE umeror cieayroomue ypOBHH
COJZIep>KaHUs JIEMEHTOB, PaCCUUTaHHbIE KaK OKCUIBL, B BeC.%o:

Si0,: o menbineii mepe 30, 32, 35 wu 37; He Gonee 51, 48, 45 wnu 43

Al,Oj5: o menbiei mepe 12, 16 wiu 17; ve 6onee 30, 27 wnu 25

CaO: no menbineii mepe 8 unu 10; e 6omnee 30, 25 wm 20

MgO: no menbIei mepe 2 wim S; He 6osee 25, 20 wu 15

FeO (B Tom uucne Fe,03): mo menbleit mepe 4 wiu 5; He 6onee 15, 12 umm 10

FeO+MgO: mo menbmeii mepe 10, 12 umu 15; He 6omnee 30, 25 wnmm 20

Na,O+K,O: Hynb unu o mensineii mepe 1; ve 6omnee 10

Ca0O+MgO: no menbiueit mepe 10 wu 15; He Gonee 30 wm 25

Ti0O,: Hy 16 MM IO MeHbInel Mepe 1; He Oonee 6, 4 win 2

TiO,+FeO: no menbieil Mepe 4 nnu 6; He Oonee 18 i 12

B,05: Hynb win o menbineii mepe 1; He 6osee S wu 3

P,0s: Hynb wn o MeHbluei mepe 1; He Oonee 8 wim S

IIpoune: Hys b WM IO MeHbIIEH Mepe 1; He Oonee 8 umu 5
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Bonokna MMVF, nonyuyeHHblE CIIOCOOOM COTJIACHO HM300PETEHUIO, MPENINOYTHTEIBHO
UMEIOT cocTaB B Bec.%:

Si0, ot 35 mo 50

Al,O5 ot 12 go 30

Ti0, mo 2

Fe,O5 013 mo 12

CaO ot 5 no 30

MgO no 15

Na,O or 0 go 15

K,0 ot O mo 15

P,Os 103

MnO no 3

B,O; no 3

Eme onun npennouturensHbiii coctas 1t MMVF sBrsiercst cnenyromum, B Bec.%:

Si0, 39-55%, npennoururensHo 39-52%

Al,05 16-27%, npeanoururensHo 16-26%

Ca0 6-20%, npegnoururensHo 8-18%

MgO 1-5%, npennoururensHo 1-4,9%

Na,O 0-15%, npennoururensHo 2-12%

K;,0 0-15%, npennoururensHo 2-12%

R,0 (Na,0+K,0) 10-14,7%, npeanoururenapHo 10-13,5%

P,0O5 0-3%, npeanouturensuo 0-2%

Fe, 05 (sxenes3o B uenom) 3-15%, npennoututenbho 3,2-8%

B,0; 0-2%, npennoururensuo 0-1%

Ti0, 0-2%, npennoututenbho 0,4-1%

ITpoune 0-2,0%

CrexJsiHHBIE BOJIOKHA, KaK MPABHJIO, BKIIOYAKOT CIEAYIOIINE OKCHIBI, B MPOLEHTAX IO
BECY:

SiO,: or 50 go 70

Al,O3: ot 10 o 30

CaO: ne Gonee 27

MgO: ne 6onee 12

CrexysiHHBIE BOJIOKHA TAaK)K€ MOTYT COIEPKaTh CIEAYIOLINE OKCHIBL, B MPOLEHTaX IO
BECY:

Na,O+K,0: ot 8 no 18, B wactHocTH, Na,O+K,0 6onbire, uem CaO+MgO

B,Osz: 013 no 12

HekoTopsle cocTaBbI CTEKIISTHHBIX BOJIOKOH MOTYT cozepskath Al,O5: meHee 2%.

I'eomerpuyecku cpeqHHMA OHAMETP BOJOKOH MPENNOYTHTEIBHO COCTABIISIET BEIIMYHMHY B
nuanazoHe ot 1,5 mo 10 mMukpoH (MKM), B 4acTHOCTH, OT 2 1m0 8 MHUKpOH (MKM), Ooiee

NPEATIOUYTUTENBHO OT 2 10 S MUKPOH (MM). ABTOPBI HACTOSIIIETO U300PETEHUST HAIILIH, YTO 3TOT
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AVANa30H TEeOMETPUYECKOr0 JUaMeTpa BOJOKOH OKa3bIBAET IOJIOXKUTENBHOE BIMSHUE HA
KaNWIISIPHOCTb, TEM CaMbIM YyJIy4lllasi IOMIOLEHNUE BOABI aMOPTU3UPYIOIIUM HACTHUIIOM.

CBsi3aHHBIH CIIOH MPEATIOUTUTENBHO HAXOAUTCS B (hopMe cBsi3aHHOM Macchl u3 MMVE, To
ectb, MM VF-niognoxxku. To ecTh, CBSI3aHHBIH CJI0H B OCHOBHOM MPEACTABIISIET COOOH CBSI3aHHY IO
MaTpuly u3 BOJOKOH MMVEF, CBA3aHHBIX OTBEpPKAEHHOMN CBS3YHOLIEH KOMIO3ULIUEH, KOTOpas
ObLIa MoNTyueHa Kak eCTh, MK Oblla cOpMHUpPOBaHa rpaHyupoBaHueM rmiactuHel 13 MMVF u
VIUIOTHEHHEM TPaHyJHUPOBAHHOrO Matepuana. CBsi3aHHAs MOJJIOXKKA IPENCTABIsET COOOM
€IMHYI0, O0BEIMHEHHY IO TIOAJIOKKY .

JIaHHBIN aMOPTU3UPYIOLIUNA HacTWII, coaep:xamuii MM VEF, umeer To npenmy1ecTBo, 4To
ABIIIETCSI OOJIee HIKOJIOTUIECKH O€30MacHbIM, Y€M aMOPTHU3UPYIOLINE HACTHUIIBI, BBITOJHEHHbIE U3
MJIACTHKA, IEHOMAaTEpHUala, PE3UHbI WIX MTOJIUMEPHOIO MaTepuaa.

IIo MeHbILIEH Mepe ONMH CBSI3aHHBIN CJIOM MOKET UMETh TOJIIIHMHY B JUANa3oHe OT 12 MM
1o 60 MM, mpenmnoutuTenbHO OT 15 MM o 40 mm, Oonee mpexamodtuteabHO OT 20 10 35 MM,
HanOosee npeanouTurenbHo ot 23 MM 10 30 mm. ITox TonmmuHON moxpasyMeBaroT pasmep OT
BEPXHEl NMOBEPXHOCTH CBSI3aHHOTO CJIOSl 1O HI)KHEH MOBEPXHOCTH, TO €CTh, BBICOTY CBSI3aHHOTO
CJIOsl, KOTAa aMOPTH3MPYHOIIMM HACTWUJI HaXOAUTCS B pexxkuMe NpuMeHeHus. lIpenmyinectso
HAJU4Msl aMOPTU3UPYIOLIEr0 HACTWIA CO CBSI3AHHBIM CJIOEM C TOJILIMHOHN OT 12 MM 1o 60 mMm
COCTOHT B TOM, YTO 3TUM AOCTHUTAIOT XKEJATENbHBIX XapaKTEPUCTHK PabOTOCIIOCOOHOCTH (TO €CTh,
NOTJIOIIEHUs], HAKOIUIEHWS W JPEHHPOBaHMs W30bITKA BOIBI, OXJIAXICHHUS ITOBEPXHOCTH
UCKYyCCTBEHHBIX CIIOPTHBHBIX IUIOLIAJIOK), HO TaKXK€ COOTBETCTBUSI CTPOTUM TpeOOBAHUSM,
YCTAHOBJIEHHBIM  MEXIYHAapOJHBIMU  CHOPTUBHBIMM  PYKOBOASIIMMHU  OpraHaMu  JJis
HUCKYCCTBEHHBIX CIHOPTHUBHBIX IUIOAAOK. B pomonHeHue, 5TOT pasMep CoOrjacyercs co
CTaHIAPTHBIMU CTPOHUTEJIbHBIMH TPeOOBAHUSIMH, KOTOPBIH aenaer Ooyiee ynoOHOW YKIAAKy
aMOPTHU3UPYIOLIETO HACTHUIIA.

ITo MeHbIIEH MEpe OAUH CBA3AHHBINA CJION MOXET UMETh IJIOTHOCTh B IHMana3oHe oT 175
kr/mM> 1o 300 kr/m?, mpemmouturenbHO B amamasoHe oT 220 kr/m? go 280 kr/m?, Hambosee
npennouTuTesibHo 275 kr/m3. TIpenMy IecTBO TOro, YTO aMOPTH3UPYFOLIHIA HACTHII CO CBA3aHHBIM
CJIOEM, UMEIOLIMM IIOTHOCTh B Auanasone ot 175 kr/m> 1o 300 kr/mM3, COCTOUT B TOM, YTO STUM
JOCTUTalOT  ONTHMAJbHOTO  OajaHca  MeXIy  JOJTOBEYHOCTBED M CHOPTHBHBIMU
XapaKTEPUCTUKAMHU. AMOPTU3HUPYIOLINA HACTUJ COTJIACHO HACTOSIIEMY H300PETEHHIO OTBEYAeT
TpeOOBaHUSM CIIOPTUBHON paboTOCNIOCOOHOCTH, YCTAHOBJIEHHBIM PYKOBOISIIIUMHU OPTaHAMH, HO
TaKXe SIBJISIETCS] BBICOKOIPOYHBIM.

AMOPTH3UPYOIUI HACTUJI COTJIACHO H300PETEHHIO BKITFOYAET, 110 OTBEPIKICHUSI, BOIHYIO
CBA3YHOLIYK KOMITO3HULMIO, BKJIFOYAIOIIYIO:

- KoMnoHeHT (1) B (hopMe OHOTO HiTH 0oJiee OKUCIIEHHBIX JIUTHHHOB,

- KOMITOHEHT (i1) B popMe oHOTO WiTH OOoJiee CIIMBAIOIINX areHTOB;

- koMnoHeHT (iii) B ¢popme ogHOrO Mtu Oonee miacTuuKaTopoB.

B onHOM npenno4YTUTENBHOM BAapHUAHTE WCIOIHEHUS] CBA3YIOLIME MaTepuasibl He
conepskat (hopMabaeTu .

Jlnst neneit HacTosIIeH 3asIBKU TEPMHUH «HE COIEPKHUT (POPMATBAECTUT) ONPEAEISETCs KaK
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XapaKTEePU3YIOLIHNHA MPOAYKT U3 MUHEPAJIbHON BATHL, TJI€ SMUCCHSI U3 MPOAYKTA U3 MUHEPATIHHOM
BaThl COCTABJISIET MeHee 5 MKr/mM?/4ac opmanbaernaa, MpearnouTHTENBHO HIDKE 3 MKI/M2/4ac.
HcnbiTanue NpennouTUTENbHO MPOBOASAT B COOTBETCTBMU co craHaaptoMm ISO 16000 nns
TECTHPOBAHUS SMHUCCUH aJIbJIETHIOB.

Kowmmosesr (1)

KowmrmonenT (1) Haxonutcst B popMe OIHOTO MK O0JIee OKUCICHHBIX JIATHUHOB.

JIMrHuH, NEUTF0NI03a W TeMHLEIUII0N03a NPEACTaBISIIOT COOOH TPH  OCHOBHBIX
OpPraHUYECKUX COEAUHEHMsI B CTEHKE PACTUTENbHOM KiIeTKU. JIMTrHUH MOXKHO paccMaTpUBaTh Kak
KJIeH, KOTOPBIN CKpeIUIieT LEeJJI0JIO3HbIE BOJIOKHA APYr € APYroM. JIMrHMH COAEpXKUT Kak
ruapoduIIbHbIE, Tak U ruapodobHbie rpynmnsl. OH npencrasiseT codoi BTopoii Handoee MMUPOKO
pacnpoCTpaHEHHbBIN NPUPOIHBINA MOJUMEDP B MUPE, BTOPOU TOJIBKO OTHOCUTENIBHO LIEJUTIOIO3bI, U
€ro OLIEHUBAIOT Kak coctapiistromuii moutu 20-30% Bcero yriiepoza, coaepkaiierocst B ouomacce,
KOTOpasi B MUPOBOM MaclITade focturaer oonee 1 Muumuapaa TOHH.

®urypa 8 nokasbiBaeT GparMeHT BO3MOXKHOH CTPYKTYPhI JUTHUHA.

HmeroTcst mo MeHblIeH Mepe 4YeThIpe IPyMIbl TEXHUYECKUX JIMTHUHOB, AOCTYMHBIX HA
pblHKE. OTH dYeTblpe rpynmel moka3ansl B Purype 10. BosmoxnHass nsAtas rpymnma,
OuropahMHUPOBAHHBIN JIMTHHUH, MPEICTABISET COOOM HECKOJIBKO OTIIMYHBIN MaTepual, KOTOPBIH
XapaKTepU3yeTCsl He MPOLECCOM SKCTPAKLUHU, HO, BMECTO 3TOr0, YCJIOBUSIMU NPOUCXOKACHMUS,
HarpuMep, OnopaUHHPOBAHMSA, M TEM CaMbIM MOXeT ObIThb nomoOeH Jro0oH W3 Apyrux
YHIOMSIHYTBIX TPYII, WIM MOXET OTINYaThCA OT HUX. Kakpas rpynma oTiaudaercss OT KaKAou
ApYTroH, W Ka)iasi MPUroJHA Ui Pa3IMYHBIX BapUAHTOB NpUMeHeHus. JIMrHWH npeacrasiiseTr
co0OM CJIOXKHBI HEOIHOPOIHBIA MaTepHall, COCTABJIEHHBIN PA3JMYHBIMHU, YHUCJIOM IO TpeX,
(beHUIPONAaHOBBIMA MOHOMEpPAMH, B 3aBUCHMOCTH OT MCTOYHHKA. JIUTHMHBI U3 JPEBECHUHbBI
MSITKHX TIOPOJ TJIaBHBIM 00pa3oM chopMUPOBAHBI CTPYKTYPHBIMH €IUHHIIAMH KOHH(EPHIOBOTO
cnupTa, cMoTpu Purypy 9, u B pe3ysbTaTe 3TOr0 OHH SIBIISIIOTCS OoJiee OTHOPOAHBIMH, YeM
JUTHUHBI W3 JIPEBECHHbI TBEPABIX MOPOJ, KOTOpble HUMEIT Oojiee BBICOKOE CONEpKaHHE
CUPUHIWIIOBOrO cnuprta, cMmotpu @urypy 9. BHemHMil BUI M KOHCHUCTEHLMs JIMTHMHA B
3HAYUTEJIHbHON Mepe BapbUPYIOT, U BECbMa 3aBUCST OT YCIOBHN 00pabOTKH.

O06o0uieHne CBOWCTB 3TUX TEXHUYECKUX JJUTHUHOB NOKa3aHo B @urype 11.

JlurHocybpoHAT U3 mpouecca CyJNbUTHONH BapKU OCTAETCS HAUOOJBIIMM UCTOYHHKOM
JMTHUHA TPOMBIILJIEHHOTO MPOU3BOACTBA, B Maciitade 1o 1,4 munona ToHH. Ho, HecMoTpst Ha
3TO, MPOLIECC CYIb(PATHON BAPKH B HACTOSIIIIEE BPEMSI SIBISIETCS] HANOOJIEE IMUPOKO MPUMEHSIEMbBIM
CHOocO0OM BapKH, M MOCTENEHHO BBITECHSET Cyab(PUTHBINA criocol. ITo oueHkam, 78 MHIIMOHOB
TOHH JIMTHUHA B TOJ] TI0 BCEMY MHPY MOJYyYar0T CrIocoO0oM Cyib(paTHONH BapKH, HO OONBLUIMHCTBO
€ro CKUraroT AN MpPOU3BOACTBA mapa M SHepruu. COBpPEMEHHbIII ypOBEHb IPOU3BOJCTBA
CyJib(haTHOM BapKOH OLIEHUBAIOT COCTABISIFOIINM 160000 TOHH, HO UCTOYHUKH MTOKA3BIBAIOT, YTO
COBPEMEHHOE TIPOM3BOJCTBO COCTABIISIET TONBKO OKoyio 75000 ToHH. KpadT-nurauH n3BnekaroT
U3 YEepPHOro IIeJIoKa, OTPadOTaHHOTO IIeJoKa U3 CyibpaTHOro, wim KpadTr-mporecca. B
HACTOsIIEE BpEeMs Uil TONYyYEHHUs KpaT-IMTHUHA MPUMEHSIOT 3 OOIIeM3BECTHBIX crocoda:

LignoBoost, LignoForce u SLRP. 3tu 3 crmocoba cXoaHbI B TOM, YTO OHU BKJIFOUYAIOT JOOAaBIEHUE
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CO, nana cHwkenus BenuuuHel pH po 9-10, ¢ nocneayroluMmM NOAKUCIEHUEM IS
JOTIOTHUTENBHOTO cHIDKeHUs pH nmpubnusurensHo 10 2. KoHeuHas cTanus BKIIFOYaeT HEKOTOPYIO
KOMOWHAIIMIO TPOMBIBAHUS, BBIMIENAYUBAHUS W (UIBTPALUN U1 YOAJIEHHUS 30JbI U JIPYTHX
3arpsisHeHud. Tpu crmoco®a HaxXOMATCS Ha PA3UYHBIX 3TAnax MPOMBIIJIEHHOTO BHEAPEHUS B
MHDE.

CynbdaTHblll TpoLiecC BBOAWUT THOJNbHBIE TPYNIbI, CTUIBOEH, TOTAA KaK HEKOTOpHIE
yraeBozs! octaroTcsi. CynbghaT HaTpusi TAKKE MPUCYTCTBYET KaK MPHUMECH BCIEICTBUE OCAKIEHHS
JUTHUHA W3 LIEJIOKA NEeHCTBHEM CEPHOHM KHUCIOTBHI, HO MOTEHIHAIBHO MOXKET ObITh yCTpaHEH
U3MEHEHUEM TOopsaka u3BjedeHus JurHuHa. Cynb(aTHbIM Mpolece MPUBOAUT K OOJBIIOMY
KOJINYECTBY (DEHONBHBIX MMAPOKCUIIBHBIX TPYII, U 3TOT JUTHUH PAaCTBOPUM B BOJE, KOTJA 3TH
rpymnIel HOHU3UpoBaHs! (Beie pH~10).

IIpomblnuieHHBI KpadT-TUrHUH, Kak MPaBUIIO, MMeeT Oojee BBICOKYIO YUCTOTY, 4YeM
aurHocysibpoHaTel. MonekysapHble Macchl cocTaBisitoT 1000-3000 r/mons.

HaTpoHHBIIl JUrHUH NOJy4YarOT M3 CHOCOOOB BapKu C MCHOJBb30BAHMEM THIPOKCHIA
HATpHsl, KOTOPbIE TJIABHBIM 00pa30oM HMCHOJB3YIOT ISl MUIIEHUYHON COJIOMBI, )KMBIXa CaXxapHOro
TpocTHUKa ¥ JibpHA. CBOWMCTBA HATPOHHOIO JIMTHHMHA MONOOHBI KpaT-JTHUTHHHAM B ILIaHE
pacteopumocTu 1 Ty. B 3TOM criocoOe He MPUMEHSIIOT cepy, U OTCYTCTBY €T KOBAJIEHTHO CBSI3aHHAs
cepa. YpOBEHb COAEpPKAHUS 30Jibl O4YEHb HU30K. HaTpOHHBIM JIMTHUH MMEET HU3KYIO
PacTBOPUMOCTb B HEHTPAJIBHOW M KUCIOTHOH Cpelie, HO MOJIHOCTBIO pacTBopsiercs mpu pH 12 u
BBILLIE.

JlurHocyib(pOHATHBIA CHOCOO BBOAUT OOJIBIIOE KOJNUYECTBO CYyJIb(OHATHBIX TPYIII,
JeNarlUX JMTHUH PacTBOPUMBIM B BOJE, HO TaKXe B KHCJIOTHBIX BOJHBIX pacTBOpax.
JlurHocybpoHaTel UMEIOT 10 8% cephl B BUIE CyJb(pOHATA, TOTAA KaK KpadT-JTUTHUH UMeeT |-
2% cepbl, INIaBHBIM 00pPa30OM CBSI3aHHOM C JIMTHUHOM. MOJIEKyJIsipHasi Macca JIMTHOCYJIb(oHaTa
coctaBisier 15000-50000 r/mMonb. DTOT JHMIHHH COAEPIKUT OOJbIIE OCTATKOB YTJIEBOIOB,
CPAaBHUTENIbHO C IPYTMMH TUIMIAMH, 1 UMeeT 0oJjiee BBICOKYIO MOJIEKYJISIPHYIO Maccy. TumudHas
ruapodoOHast cepiLeBHHA JIMTHUHA BMeCT€ C OOJBIIMM KOJMYECTBOM HMOHH3HPOBAHHBIX
CyJIb(OHATHBIX TPYIN JeNaeT 3TOT JIMTHUH NPUBJIEKATEJIBHBIM B KA4eCTBE MOBEPXHOCTHO-
aKTUBHOTO BELIECTBAa, M YaCTO HAXOAUT NMPHUMEHEHHE ISl TUCIIEPTUPOBAaHUs LIEMEHTa, U Tak
nanee.

Eme omHy rpynmy JMrHHUHOB, KOTOpasi CTAHOBUTCSI AOCTYMHOMN, COCTABISIIOT JIMTHUHBI,
o0Opa3oBaHHbBIE B poLeccax OnopahUHUPOBAHMUS, B KOTOPBIX YIVIEBOIBI OTIENSIOTCS OT JINTHUHA
B pe3yJIbTaTe XUMHUYECKHX I OMOXHMHYECKHX MPOLECCOB ¢ OOpa3oBaHHEM OOOrameHHON
yriaeBogamMu Gpakuy. ITOT OCTATOUHBIHN JIMTHUH Ha3bIBaeTCs OMopadh MHUPOBAHHBIM JIUTHIHOM.
buopaduHupoBaHne COCpPenOTOUEHO Ha TMPOW3BOJACTBE SHEPTHH, U IOJYUYEHHUH 3aMEHUTENEH
NPOAYKTOB, IMOJYYEHHbIX W3 MCKOMAEMbIX TOIUIMB M HEPYTEXUMHUYECKHUX MPOAYKTOB, & TAKKE
aurHuHA. JIMrHUH U3 3TOro crnocoba, Kak MpaBHIIo, PACCMATPHUBAIOT KaK MAJIOLEHHBIH MPOIYKT,
WJIU JaXe KaK OTXOJbL, UCIOJIb3YE€MbI€ B OCHOBHOM JJIs1 TEMJIOBOTO FOPEHUs], MJIM UCTIONB3YIOT KaK
HU3KOCOPTHBIN (pypak, WIN YTHIIU3UPYIOT HHBIM CIIOCOOOM.

I[OCTYHHOCTB OpPraHOCOJIbBECHTHOI'O JIMTHMHA TIIOKa €II€ CYUUTACTCA Ha YPOBHE



14

nojry3aBozckoro macmraba. Crioco® BKIFOUAET SKCTPAKIHIO JIUTHHHA C UCTIOJIb30BAHUEM BOBI
BMECTE C Pa3JIMYHBIMU OPTaHMYECKUMH PACTBOPUTEISIMH (Yallle BCEro 3TAHOJIOM) U HEKOTOPBIMHU
OpPTaHWYEeCKUMHU KucyioTtaMu. IIpenmMymecTBo 3TOro crmocoba COCTOMT B BBICOKOW HYHCTOTE
NOJIyYEeHHOTO JINTHUHA, HO TpU Tropa3no Oosee BBICOKOW CTOMMOCTH CPaBHUTENBHO C
TEXHUYECKIMH JINTHUHAMHU, U C PACTBOPUMOCTBIO B OPTraHUYECKHUX PACTBOPUTEINSIX, HO HE B BOJE.

IIpenpinymiye MOMBITKM HCHOJB30BATh JIMTHUH KAaK OCHOBHOE COEIUHEHHE IS
CBSI3YIOIIMX KOMIO3HULIUH JIsI MUHEPAJbHBIX BOJIOKOH ObUTH HEYAaYHBIMH, TOCKOJIbKY OKa3aJIOCh
3aTPyJHUTEIBHBIM HAXOXKIEHHE MOAXOISAIINX CITUBAIOIINX ar€HTOB, KOTOpbIe 00ecTieunBay Obl
JKeJaTeJbHble MEXaHMYECKHE CBOMICTBA OTBEPKIAEHHOTO NMPOAYKTA U3 MUHEPAJIBbHON BaThl, U B TO
e BpeMs n30eraHne BpeAHbIX W/ WM KOPPO3HOHHO-aKTHBHBIX KOMIIOHEHTOB. B HacTosmee Bpems
JUTHUH HCHOJB3YIOT AJISI 3aMEHbI IOJy4aeMbIX W3 He(PTH XUMHKATOB, TAaKUX Kak (peHosn B
(beHONBHBIX CMOJIaX, B BapHaHTaX NMPHUMEHEHMs CBS3YIOIIMX MaTepuanoB wiu B Outyme. Ero
TaK)Ke NMPUMEHSIOT B BUE N00aBOK K LIEMEHTY U OETOHY, U B HEKOTOPBIX aCIEKTaX B KaueCTBE
JUCTIEPTaTOPOB.

CuBaHMe monuMepa, Kak NPaBWIO, JOJDKHO o0ecreunBaTh YJIy4YLICHHBbIE CBOMCTBA,
TaKMe KaK MEXaHMYECKHE XapaKTePUCTUKH, XMMHUYECKas U TePMHUYECKasi YCTOMYUBOCTb, U T.1.
JluranH ocoOeHHO Oorar (eHONPHBIMH M aNH(ATUYECKHMMU T'HAPOKCHIBHBIMU TPYIIIAMU,
KOTOpble MOTYT pearupoBaTh, NMPUBOAS K CLUIMTON CTPYKType JIMrHUHA. Pa3nuyHble JTUTHUHBI
Takxke OyayT UMeTh ApPYyrHe AOCTyIHble (DYHKIMOHAJbHBIE TPYIIIBI, KOTOPBIE MOTYT OBITh
NOTEHLMAIBHO MCIOIb30BaHbl. Hannuue 5Tux Apyrux rpymi BeCbMa 3aBUCUT OT IyTH, KOTOPBIM
JIMTHUH OBLJI OTAEJEH OT LEJUTIOJIO3bI M FeMOLEIUTIONO3bI (THOJBI B KpaT-JIMTHUHE, CYJIb(OHATHI
B JINTHOCYJIb()OHATE, U T.J1.), B 3aBUCUMOCTH OT UCTOYHHKA.

bpiIo HaWAEeHO, YTO NPUMEHEHHEM OKHCIEHHBIX JIMTHUHOB MOTYT OBITh MOJYYEeHBI
CBSI3YIOIIME KOMIIO3ULIMM ISl MHHEPAJIbHBIX BOJIOKOH, KOTOPBIE MO3BOJSIFOT 0O0ECTIEYHTh
NPEBOCXOHBIE CBOHCTBA 0OPA30BAHHOTO U3 MUHEPAJIbHBIX BOJIOKOH MPOAYKTA.

B ogHOM BapuaHTe UCMOJIHEHUS] KOMIIOHEHT (1) HaxoauTcsi B (hopme ogHOro mim Ooee
OKHUCJIEHHBIX Kpa(T-TUTHIHOB.

B oxgHOM BapuaHTe UCMOJIHEHUS] KOMIIOHEHT (1) HaxoguTcsi B (hopme ogHOro miu Ooee
OKHCJICHHBIX HATPOHHBIX JIATHUHOB.

B oxgHOM BapuaHTe MCMIOJNIHEHUS] KOMIIOHEHT (1) HaxoauTcsi B hopme ogHOro min Ooee
AMMOHHUIHBIX OKHCJIEHHBIX JIMTHUHOB. JlIsi 1M HACTOSALIEro W300peTeHHs TePMUH
«aMMOHHIHHBIC OKHCIJICHHBIC JINTHIUHBDY CJIEAYET MOHUMATh KaK JIMTHUH, KOTOPBIH OBbLII OKUCIIEH C
HCIIOJIb30BAHUEM OKHCIIUTENSI B MPUCYTCTBUU aAMMHAKa. T€pMHUH «aMMOHUMNHBIN OKHCJICHHBIN
JUTHUH» COKpaIeHHO obo3HavarT kak AOL.

B anpTepHaTHBHOM BapuaHTE MCIIOJHEHUS] aMMHAK YaCTHYHO WJIM MOJIHOCTBIO 3aMEHSFOT
THAPOKCHIOM IIEJIOYHOTO METajljia, B YaCTHOCTH, TMAPOKCHIOM HATPHUS W/WIH THIPOKCHAOM
KaJIvs.

TUnu4HBI OKUCIHUTENb, HCIONB3YEMBIH JJIs1 TIONYyYEHHUS OKHCIEHHBIX JINTHUHOB,
NPEACTABISIET COOOM MEPOKCHI BOIOPOA.

B ogHOM BapuaHTe MCMOJHEHUS] AMMOHUNHBINA OKUCJIEHHBIN JJMTHUH BKJIIOYAET OJHO WIH
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Oosee coenuHeHNH, BHIOPAHHBIX M3 TPYIIIBl aMMHAaKa, aMHHOB, THIPOKCHIOB, WIIH JIFOOBIX HX
COJIEN.

B opHOM BapmaHTe HCIOTHEHUsT KOMIIOHEHT (1) MMeeT conuepkaHhe KapOOKCHIIBHBIX
kucaoTHbIX rpymm ot 0,05 mo 10 mmos/r, Takoe kak ot 0,1 1o 5 mmon/r, Takoe kak ot 0,20 go 1,5
MMOJIT, Takoe kak ot 0,40 mo 1,2 mmou/r, Takoe kak ot 0,45 no 1,0 MMoJ/T, B pacuere Ha CyXOH
BeC KOMIIOHEHTa (1).

B onmHOM BapuaHTe WUCHONHEHHs KOMIOHEHT (1) UMeeT CpegHee CoIepikKaHue
KapOOKCHIIbHBIX KHCJIOTHBIX Ipymi Oojee, 4eM 1,5 rpynrbl Ha MaKpOMOJIEKYJTy KOMIIOHEHTa (1),
Takoe Kak Oonee 2 rpymnm, Takoe Kak Oojee 2,5 rpymi.

IIpencraBnsiercs, 4yTo conep’kaHue KapOOKCHIIBHBIX KUCJIOTHBIX TI'PYIIT B OKHCJIEHHBIX
JUTHUHAX WIPpaeT BAXKHYIO POJIb B HEOXKHUJAHHBIX IPEHMYINECTBAX BOIHBIX CBS3YIOLIUX
KOMITO3UIIUI 11 MUHEPAJIbHBIX BOJIOKOH COTJIACHO HAcTosLIeMy H300peTeHnio. B uactHOCTH,
NPEACTABISIETCS, YTO KapOOKCUIIbHbIE KUCIIOTHBIE I'PYIIITBI B OKUCJIEHHBIX JIMTHUHAX YJIYYINAIOT
XapaKTePUCTUKH CUIMBAHHS, U TIOSTOMY IO3BOJSIIOT OOECTeYnTh JIyYIIHEe MeXaHHIECKHUe
CBOWCTBA OTBEPIKIEHHBIX NPOAYKTOB U3 MUHEPAJbHBIX BOJOKOH.

Komnonesr (i)

KommnonenT (i1) Haxogurest B GopMe OJHOTro UiH OoJiee CHIMBAOIINX areHTOB.

B opHOM BapuaHTe HCIONHEHUs, KOMIOHEHT (ii) BKJIIOYaeT B OJHOM BAapHAHTE
UCIIOJTHEHUS] OJIUH MJIH OOJiee CIIMBAIOINNX Ar€HTOB, BBIOPAHHBIX U3 B-THAPOKCHAIKHIAMUIHBIX
CIIMBAIOIINX areHTOB W/MJIM OKCA30JIMHOBBIX CIIMBAIOIIUX areHTOB.

B-I' uapokcuaNKUIaMHUIHbIE CITUBAIOIINAE areHThI MPEICTABIISIIOT COO0M OTBEPAUTENb IS
COIepKAIUX KHUCJIOTHBIE (DYHKIMOHAJBHBIE TPYMIbl MakpoMmosiekyd OH co3naer TBEpAYIO,
MPOYHYIO, KOPPO3MOHHOCTOMKYIO M YCTOMYMBYIO K PACTBOPUTENSIM CLIUTYIO TOJIMMEPHYIO
cetyaTtyro cTpyktypy. [IpencraBnsercsi, 4To [B-rHIpPOKCHANKUIAMHIHBIE CIIMBAIOLINE AreHThI
OTBEP)KHAIOT MyTeM peakuuu screpuduranmu ¢ oOpa3oBaHUEM  MHOTOYHCICHHBIX
CIOKHO3(UPHBIX CBs3eH. I MapoKcuibHas GyHKIMOHATbHAS TPy -THAPOKCHATKUIAMHUIHBIX
CIIMBAIOLINX areHTOB JJOJUKHA OBITh B YHCJIE B CPEAHEM IO MEHBIIEH Mepe 2, MPEeANOUTHTEIbHO
Oosnee, yuem 2, u Oojee NPennoOYTHTEIBHO 2-4, YTOOBI MOJy4aTh ONTHUMAJIBHBIA PE3yJIbTAT
OTBEPKIECHUSL.

Conep:xamue OKCA30JMHOBYIO TPYNIly CIIMBAKOIINE AareHThl IPEACTaBISIOT COOOMH
MOJIMIMEPBI, COAEpIKALIe OAHY MM O0Jee OKCa30JHMHOBBIX TPYIII B KaXIOH MOJEKYJe, U, KakK
NPABUJIO, COAEPKAILIME OKCA30JHMHBI CIIMBAIOIIHAE AareHTbl MOTYT OBITh JIETKO IOJY4Y€HbI
NoJIMMepHU3alfel Mpou3BOIHBIX okcazonHa. [larenT US6818699 B2 npencrasinsietr nzobpereHne
IJIs1 TAKOTO CIIOCO0a.

B onHOM BapHuaHTe HCTIONHEHUsT KOMITOHEHT (11) mpeacTaBisieT coO0i SMOKCHIUPOBAHHOE
MAacJIO Ha OCHOBE TPUIJIMLIEpUAA SKUPHON KUCIIOTHL.

Crnenyer OTMETHUTb, YTO 3MOKCUIMPOBAHHBIE Macja HA OCHOBE TPUIIULEPUIOB KUPHBIX
KHCJIOT HE CUUTAIOTCSl OMACHBIMH, U MO3TOMY INPUMEHEHHE 3TUX COEJUHEHHUI B CBSI3YIOIIHUX
KOMITO3UILIUSIX COTJIACHO HACTOSIIEMY U300PETEHHUIO He IeNIaeT 3TH KOMITO3UINN HeOe30macHbIMU

B OOpaIeHnu.
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B omgHOM BapuaHTe HWCHOJNHEHHs KOMIIOHEHT (i1) TpeAcCTaByisieT COOOW MOJICKYIy,
UMEOINYIO 3 1K 0oJiee STIOKCUIHBIX IPYIIIL.

B onHOM BapmaHTe WCMOJHEHHsT KOMIOHEHT (i1) mpencTasisier cobol oanH wim Ooee
'MOKUX OJMIOMEPOB WJIM TOJIMMEPOB, TAKUX KaK IMOJUMEP Ha aAKPHJIOBOW OCHOBE C HHU3KUM
3HayeHueM Tg, TakoW Kak MOJMMEpP Ha BUHWIBHOW OCHOBE C HU3KUM Tg, TakOM Kak MPOCTOU
nonmsgup ¢ HU3KUM Tg, KOTOPBIN COAEPIKUT PEAKIIMOHHOCTIOCOOHBIE (PYHKLIMOHAIBHBIE TPYIIIIEL,
Takue Kak KapOOAWMMHAHBIE TPYNINbl, TAaKHe KaK aHTUAPUAHbIE TPYIIbL, TaKHe Kak
OKCAa30JIMHOBBIE TPYIIIbI, TAKHE KAaK AaMHHOTPYIIIBL, TAKHE KaK STIOKCUIHbIE TPYTIIIbIL.

B omHOM BapmaHTe MCHOJIHEHUS KOMIIOHEHT (i1) BBIOMPAIOT W3 TPYIIIBI, COCTOSLIEH M3
CIIMBAIOLIMX AareHTOB, MNPUHUMAIOIINX YYaCcTHE B pPEAKIMM OTBEPKACHMS, TaKHX Kak
TMAPOKCHATKWIAMU, aJKAHOJAMUH, NPOAYKT pEeaKIUH aJKaHOJaMHMHA U MOJHKapOOHOBOH
KUCIOTHI. [IpOMyKT peakuuu aikaHONAMHHA U IOJUKApOOHOBOM KHCJIOTBI MOXKHO HAaWTH B
naTeHTHOM aokymeHTe US6706853B1.

bes HamepeHuss BnaBaTbCs B JIFOOYIO KOHKPETHYIO TEOPHIO, aBTOPAM HACTOSILIETO
U300peTeHus] MPEeACTABISIETCS, YTO OYEHb OJIAarONpHSATHBIE CBOWCTBA BOJAHBIX CBSI3YIOLIHMX
KOMITO3MLIUIT  OOYCJIOBJIEHBI B3aMMOJEHCTBHEM OKHCIIEHHBIX JIMTHUHOB, MCIHOJb3yEMbIX B
Ka4ecTBe KOMITOHEeHTa (1), ¥ YIOMSHYTBIX BBILIE CIIMBAIOLIMX areHToB. lIpexcraBnsercs, 4To
NPUCYTCTBUE KAapOOKCHJIbHBIX KHUCJOTHBIX TPYNI B OKHCJIEHHBIX JIMTHUHAX IO3BOJISET
obecrnieunth BecbMa 3(H(HEKTUBHOE CIIMBAHUE OKUCJIEHHBIX JTUTHUHOB.

B ogHOM BapuaHTe MCTONHEHUs] KOMIOHEHT (ii) mpencTaBiseT co0oi OauH uim Ooee
CIIMBAIOLIMX AareHTOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSALIEH U3 MNOJH(YHKIHOHATBHBIX
OpPTaHUYECKUX AMHHOB, TAKMX KaK AJKAHOJAMHUH, JHAMHHbBI, TAKUE KAaK TeKCAMETHJIIUAMUH,
TPUAMUHBI.

B onHOM BapuaHTe MCMOJHEHMsT KOMIOHEHT (ii) mpencTasisier coOoW oauH win Oonee
CIIMBAIOLIMX AareHTOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH W3 MOJUITUICHUMUHA,
NOJIMBUHHUJIAMUHA, aTH(paTHYeCKHX aMUHOB.

B onHOM BapuaHTe MCMOJHEHMsT KOMIOHEHT (ii) mpencTasisier coOol oauH wim Ooee
anudaTHyecKux aMHUIIOB.

B onHOM BapuaHTe MCMOJHEHHsT KOMIOHEHT (ii) mpencTasisier coOol oauH wim Oonee
CIIMBAIOLINX ar€HTOB, BHIOPAHHBIX U3 TPYIIIBL, COCTOSLIEH M3 AMMETOKCHITAHAIS, TIIMKOJIEBOTO
aJNbJeTU/Ia, TIMOKCATIEBON KHCIOTHL

B onHOM BapuaHTe MCMOJHEHHsT KOMIOHEHT (i1) mpencTasisier cobol oanH wim Ooee
CIIMBAIOLINX areHTOB, BHIOPAHHBIX U3 PYMIIbL, COCTOSIIEH U3 CIOKHOMOIMI(UPHBIX MMOJUOJIOB,
TAKHUX KaK IMOJINKAIPOJIAKTOH.

B onHOM BapmaHTe MCMOJHEHHsT KOMIOHEHT (ii) mpencTasisier cobol oanH wim Ooee
CIIMBAIOILINX Ar€HTOB, BBIOPAHHBIX U3 TPYIIIIBI, COCTOSIIECH M3 Kpaxmaja, MOAH(pHLIHUPOBAHHOTO
Kpaxmana, kapookcumetrieuioio3sl (CMC).

B onHOM BapmaHTe WCMOJHEHHsT KOMIOHEHT (ii) mpencTasisier cobol oanH wim Oonee
CIIMBAIOLINX areHToB B (popMe annpaTHUeCKuX MoauQyHKINOHAIBHBIX KapOOTUUMHIIOB.

B onHOM BapmaHTe HCMOJHEHHsT KOMITOHEHT (i1) mpencTasisier cobol oanH wim Ooee
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CIIMBAIOLINX AreHTOB, BBIOPAHHBIX M3 CIIMBAIOIINX areéHTOB HA OCHOBE MEJIAMHHA, TAKHUX Kak
CIIMBAIOIINE ar€HTHI HA OCHOBE reKcakuc(MeTmiMeTokcu)menamuaa (HMMM).

IMpumepamu Takux coenmHeHuid siBsirOTCst Picassian XL 701, 702, 725 (¢pupmer Stahl
Polymers), Takne kak ZOLDINE® XL-29SE (¢pupmsr Angus Chemical Company), Takue kak
CX300 (DSM), takue kak Carbodilite V-02-L2 (¢pupmsl Nisshinbo Chemical Inc.).

KowmnoneHT (11) Takke MOXKET IMPEeACTaBISTh COOOH JIFOOYI0 CMECh YIOMSIHYTBIX BBILIE
COEIMHEHUM.

B opHOM BapmaHTe HCHOJHEHHUS CBS3YIOLAs KOMIIO3ULMSI COTJIACHO HACTOSLIEMY
n300peTeHNI0 BKIIIOUaeT KOMITOHEHT (11) B kojmuecTBe oT 1 no 40 Bec.%, TakoMm kak ot 4 1o 20
Bec.%, TakoM Kak ot 6 1o 12 Bec.%, B pacyere Ha Cyxoil BeC KOMITOHEHTa (1).

KowmmosesT (iii)

KomnoneHnT (ii1) Haxoaurcs B popme onHOro miu dosee miacTuGUuKaTopos.

B onHOoM BapmaHTe HCTIONHEHUsT KOMIIOHEHT (1i1) HaxoauTcs B (hopMe OQHOTrOo Wik Ooee
IIaCTU(UKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH W3 TOJHOJOB, TaKUX YIJIEBOABIL,
T'MAPUPOBAHHBIE Caxapa, Takhe Kak COpPOWT, SPHUTPHUT, IJMLEPUHA, MOHOJTHJICHIJIUKOJIS,
HOJMATHIICHIJIMKOJS, MPOCTHIX 3(UPOB MOIUSTHIICHIIIMKOJS, TPOCTBIX MOIHI(PHUPOB, (HTAIATOB
W/VJTH KUCJIOT, TAKMX KaK aIUIMHOBAs KMCJIOTA, BAHWIIMHOBASI KUCJIOTA, MOJIOYHAsT KUCJIOTA W/ WITH
¢epynoBasi KHCJIOTa, AKPIIOBBIX IOJMMEPOB, MOJIMBHHUIIOBOIO CIIUPTA, IMOJINYPETAHOBBIX
AVCTIEPCHIA, STUIIeHKapOOHaTa, MPONIIEHKapOOHATa, JJAKTOHOB, JIJAKTAMOB, JIAKTH/IOB, ITOJMMEPOB
Ha aKpUJIOBOH OCHOBE CO CBOOOTHBIMHM KapOOKCHIIBHBIMH TPYIIIAMH, W/MJIH IOJNYPETAHOBBIX
aUCTIepCHii CO CBOOOAHBIMH KapOOKCHJIBHBIMU TPYTIAaMHM, MOJMAMHUIOB, aMHUIOB, TaKUX Kak
KapOaMu/MOYEBHHA, WK JIFOOBIX CMeCel UX.

B onHOM BapuaHTe UCTIONIHEHUsS] KOMITIOHEHT (ii1) HaXoauTcs B popMe OHOTO WM Ooee
IACTU(GHUKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSMIEH U3 KapOOHATOB, TAKHX Kak
STWJIEHKapOOHAT, TPOMUICHKAPOOHAT, JIAKTOHOB, JIAKTAMOB, JIAKTUAOB, COEIMHEHHH CO
CTPYKTYpOH, TMOMOOHON JMIHMHY, TAaKWX KaK BaHWIHMH, AalleTOCUPUHIOH, PaCTBOPUTENEH,
UCTIONIB3YEMBIX KaK KOAryJISITOPBI, TAKMX KaK MPOCThIE 3(UPHI CITUPTOB, MOJUBUHUIIOBBIA CITHUPT.

B onHOM BapmaHTe UCTIONIHEHUsS] KOMITOHEHT (ii1) HaxoauTcs B opMe OJHOTO WM OoJee
HEPEaKLMOHHOCIIOCOOHBIX — IUIACTH(HKATOPOB, BBIOPAHHBIX W3 TPYMIbI, COCTOSIIEH U3
NOJIMSTUIICHTJIUKOJNIEH, TPOCTBIX 3(QHUPOB  MOJIMITWIEHTJHKOJS, TPOCTHIX  MOJU3(UPOB,
THAPUPOBAHHBIX CaxapoB, (TalaToB W/WIM JPYTHX CIOXKHBIX 3(QUPOB, pPaCTBOPHUTEIEH,
UCTIONIB3YEMBIX B KAueCTBE KOAryJsITOPOB, TAKUX KaK MPOCThIE 3(HUPbI CIHPTOB, AKPUIJIOBBIE
NIOJIIMEPBI, TTOJIMBUHUIIOBBIN CITUPT.

B oxgHOM BapuaHTe MCTOJTHEHMsT KOMIIOHEHT (ii1) mpencTasisier coboi onuH win Oonee
IIACTU(QHUKATOPOB, BBIOPAHHBIX W3 TPYMIBL COCTOSAMEH W3 KapOOHATOB, TaKHX Kak
STUJIEHKapOOHAT, MPONMJIEHKApPOOHAT, JIAKTOHOB, JIAKTAMOB, JIAKTHIIOB, AU- U TPUKAPOOHOBBIX
KHCJIOT, TAKUX KaK aAMIUHOBAsI KMCIIOTA, MJIH MOJIOYHAsI KHCJIOTA, W/UJIM BAaHUJIMHOBASI KHUCJIOTA,
u/wnn epynoBasi KUCIOTa, MOJNYPETAHOBBIX TUCIIEPCHI, TIOTMMEPOB HA aKPUJIOBOH OCHOBE CO
CBOOOJHBIMU KapOOKCHIIBHBIMHU TPYTIIAMH, COEANHEHUH CO CTPYKTYPOW, MOAOOHOH JIMTHUHY,

TAKUX KaK BaHWJIMH, aHCTOCUPUHIOH.
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B onHOM BapmaHTe MCTIONIHEHUs] KOMITOHEHT (i11) HaxoguTcs B opMe OJHOTO WM Ooree
IUIACTU(HUKATOPOB, BBIOPAHHBIX M3 TPYMIBL, COCTOSIMEH U3 anu(aTudeckux CIHPTOB,
OJTHOATOMHBIX CIIUPTOB, TAKUX KaK ITEHTAHOJI, CTEAPHJIOBBII CITUPT.

B omHOM BapmaHTe WCHOJHEHUs KOMIOHEHT (iii) BKIIOYAaeT OOMH WIH Ooiee
IUIACTU(PHUKATOPOB, BBIOPAHHBIX W3 TPYIIBL, COCTOSINEH W3 IMOJUITHICHIVIMKONEH, MPOCTHIX
3(UPOB NOJTMI TUIIEHTITUKOJIS.

Eme oquH KOHKpETHBIN HEOXKUIAHHBIN aCIeKT HACTOSIIIEro U300peTEeHUsI COCTOUT B TOM,
YTO TNPUMEHEHUe IIacTU(PUKATOPOB, HMEIINNX TeMmreparypy kuneHuss Oomee 100°C, B
gacTHOCTH, OT 140 mo 250°C, 3HaUUTENBHO YJy4YIIAET MEXaHUYECKHUE CBONCTBA NMPOAYKTOB U3
MUHEpaJbHONW BaThl COTJIACHO HACTOSIIIEMY H300pPETEHHUI0, XOTs, BBHAY HX TEMIIEPATyphl
KUIEHMsI, BO3MOXKHO, YTO 3TH IUIACTH(PUKATOPHI Oy AYT, 10 MEHBILEH MEpe YaCTHYHO, UCTIAPATHCS
BO BpeMsl OTBEpXKIEHHUs BOJHBIX CBS3YIOIIUX MAaTEPUATOB B KOHTAKTE C MHUHEPAJbHBIMU
BOJIOKHAMH.

B omHOM BapuaHTe HCHOJHEHUS KOMIOHEHT (iii) BKJIKOYAaeT OOMH WM OoJee
1acTU(UKATOPOB, UMEIOIINX Temrepatypy kuneHus 6onee 100°C, Takyro kak ot 110 go 280°C,
6osee npeanourutensHo ot 120 no 260°C, 6osee npeanoututensHo ot 140 no 250°C.

ITpencraBnsercs, 4To 3GPEKTUBHOCTh 3TUX IUIACTU(UKATOPOB B BOIHBIX CBSI3YIOLIMX
KOMITO3HMLIUSIX CBsi3aHa ¢ 3(eKTOM MOBBILIEHHUS TOJBIKHOCTH OKHCIICHHBIX JINTHUHOB BO BpEMsI
nporecca oreepxkaeHusi. [lpencrasnsercsi, YTO NOBBbIMIEHHAs MOABUXKHOCTb JIMTHUHOB WIN
OKHCJIEHHBIX JINTHUHOB BO BpEMsI ITPOLIECCca OTBEPXKIeHHs oOserdaeT 3¢ (GeKTHBHOE CIIBAHUE.

B omHOM BapuaHTe WCHOJHEHUS KOMIOHEHT (iii) BKIIOYAaeT OOMH WM Oolee
TIOJIMATUIICHTITUKOJIEH, UMEIOIHUX CPEIHIO MOJIEKYJISIpHYI0 Maccy oT 150 mo 50000 r/monb, B
yactHocTH, OT 150 10 4000 r/mMoub, Ooniee KoHKpeTHO, OT 150 1o 1000 r/MoJb, MPEANOYTUTENEHO
ot 150 no 500 r/momns, 6onee npennouturenbHo oT 200 10 400 r/mModb.

B omHOM BapmaHTe WCHOJHEHUs KOMIOHEHT (iii) BKIIOYAaeT OIMH WIH Oolee
MOJIMATHUIICHTITUKOJIEH, MMEIOLINX CPEIHIO MOJIEKYJSIpHY0 Maccy ot 4000 no 25000 r/monb, B
gactHocTH, OT 4000 o 15000 r/mosb, 6onee koHKpeTHO, OT 8000 10 12000 r/MoJb.

B onHoM BapuaHTe MCTONHEHHsT KOMITOHEHT (ii1) crmocobeH 0Opa30BbIBaTh KOBAJIEHTHBIE
CBSI3U C KOMIIOHEHTOM (1) W/min koMmnoHeHToM (i1) BO BpeMs mporiecca oTBepxaeHus. Takoi
KOMITOHEHT He Hucrmapsuicss Obl M OCTaBajiCs KaK 4YacTh KOMIMO3WIMU, HO Oyaer 3¢¢eKkTUBHO
U3MEHSATbCS, 4TOOBI HEe OOYCIIOBIIMBATH HEXKeNaTeNlbHble MOOOYHBIE 3((EKThI, HANpUMep,
MOTJIOIEHNE BOJbI OTBEP)KACHHBIM MpPOAYKTOM. HeorpaHW4mBarOIUMH MPHUMEPAMU TaKOTO
KOMITIOHEHTa SIBJISTFOTCSI KANpPOJIAKTOH M TIOJIMMEPbI Ha AaKPHUJIOBOM OCHOBE CO CBOOOIHBIMHU
KapOOKCHIIbHBIMU TPy IITIAMH.

B onHOM BapuaHTe MCTIOJIHEHHUS KOMIIOHEHT (ii1) BBIOMPAIOT U3 TPYMIIBL, COCTOSIIEH M3
annpaTUUECKUX CIIHUPTOB, OMHOATOMHBIX CITUPTOB, TAKUX KaK IMEHTAHOJI, CTEAPUIIOBBIA CITHPT.

B oxgHOM BapmaHTe HCIONHEHHsT KOMIOHEHT (i) BBIOMPAIOT W3 ONHOrO WM Oonee
IUIACTHU(HUKATOPOB, BBIOPAHHBIX M3 TPYIIIBL, COCTOSIIECH 13 AIKOKCHIIATOB, TAKUX KaK 3TOKCHIIATHI,
TaKHe KaK 3TOKCHIJIAThI OyTaHONA, TaKHEe KaK Oy TOKCUTPUTIIUKOIIb.

B oxgHOM BapmaHTe HCIONHEHHsT KOMIOHEHT (iii) BBIOMPAIOT W3 OXHOrO WM Oonee
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MIPONMWJICHIJIMKOJIEH.

B opgHOM BapmaHTe HCIIONHEHHsT KOMIOHEHT (iii) BBIOMPAIOT W3 OXHOrO WM Ooinee
CJIOJKHBIX 3()UPOB TIIUKOJIEH.

B oxgHOM BapmaHTe HCIONHEHHsT KOMIOHEHT (1ii) BBIOMPAIOT W3 OXHOrO WJHM Ooiee
IUIACTU(PHUKATOPOB, BBIOPAHHBIX M3 TPYIIIBL, COCTOSIIEH M3 aJMIIMHATOB, AlleTaTOB, OEH30aTOB,
UKJIOOEH30aTOB, LIUTPATOB, CTEaparoB, copbaToB, cebalMHATOB, a3eaMHATOB, OYyTHUPATOB,
BAJIEPATOB.

B opgHOM BapuaHTe HCIIONHEHHsT KOMIOHEHT (1ii) BBIOMPAIOT W3 OXHOrO WM Ooiee
IIACTU(PHUKATOPOB, BHIOPAHHBIX U3 IPYIIbL, COCTOALIEH U3 (PEHOTBHBIX MPOU3BOAHBIX, TAKUX KaK
AJNKWI- WK apui3aMeleHHble (PEeHOBI.

B opgHOM BapuaHTe MCIIONHEHHs KOMIOHEHT (1ii) BBIOMPAIOT W3 OXHOrO WM Ooiee
IIACTU(PUKATOPOB, BHIOPAHHBIX U3 IPYIIIBI, COCTOSINEH 13 CUIIAHOJIOB, CUIIOKCAHOB.

B opgHOM BapuaHTe MCIIONHEHHs KOMIOHEHT (1ii) BBIOMPAIOT W3 OXHOro WM Ooiee
IIACTU(UKATOPOB, BBIOPAHHBIX W3 TPYHNbL, COCTOsAIIEH M3 CynbpaToB, TaKUX Kak
ankuicynpdarel,  Cyiab)OHATOB, TAaKMX  KaK  QJIKWIAPWICYJb(MOHATHL,  TaKUX  Kak
ankuicys(oHatel, pocdaro, TaKUX Kak TpUNoaupochaTsl, TAKUX Kak TPHOYTHIIDOCGhATHI.

B onHOM BapuaHTe HCHOJNHEHHs] KOMIOHEHT (iii) BBIOMpAlOT W3 OAHOW wWiu Ooiee
OKCHKHCJIOT.

B oxgHOM BapuaHTe HCIONHEHMsT KOMIOHEHT (iii) BBIOMpPAIOT W3 ONHOTO WM Ooiee
1acTU(UKATOPOB, BBIOPAHHBIX W3 TPYIIIBL, COCTOSIIEH W3 MOHOMEpHBIX aMHJOB, TAKUX KaK
arieTaMuIbl, OEH3aMH, AMUBI JKUPHBIX KUCIIOT, TAKUX KaK aMHIIbI TAJUIOBOTO MAcCa.

B oxgHOM BapuaHTe HCIONHEHMsT KOMIOHEHT (iii) BBIOMPAIOT W3 ONHOTO WM Oolee
acTU(UKATOPOB, BbIOPAHHBIX M3 TPYMIbI, COCTOSINEH K3 YETBEPTUYHBIX AMMOHHMEBBIX
COEIMHEHUH, TaKUX KaK TPUMETHIITIULIH, XJIOPH] TUCTEAPIUIANMETHIAMMOHUSI.

B oxgHOM BapmaHTe HCIONHEHHsT KOMIOHEHT (iii) BBIOMpPAIOT W3 ONHOTO WM Ooee
TIACTU(HUKATOPOB, BBIOPAHHBIX M3 TPYIIIbL, COCTOSILEH W3 PACTUTENBHBIX Macel, TAaKuX Kak
KacTOPOBOE MAcCJIO, ITaJJbMOBOE MACJIO, JIbHSIHOE MAcJIO, TAJJIOBOE MACJIO, COEBOE MAaCIIO.

B opgHOM BapmaHTe HCIONHEHHsT KOMIOHEHT (iii) BBIOMPAIOT W3 ONHOrO WM Ooiee
IIACTU(HUKATOPOB, BBIOPAHHBIX W3 TPYIIbL, COCTOSIIEH W3 THUAPUPOBAHHBIX MAacell,
alleTUIIMPOBAHHBIX MACEI.

B opgHOM BapmaHTe HCIONHEHHsT KOMIOHEHT (iii) BBIOMPAIOT W3 ONHOrO WM Ooiee
METHJIOBBIX CJIOJKHBIX 3()UPOB KUPHBIX KUCIIOT.

B opgHOM BapmaHTe HCIONHEHHsT KOMIOHEHT (iii) BBIOMPAIOT W3 OXHOrO WM Ooiee
IUIACTU(HUKATOPOB, BBIOPAHHBIX W3 TPYIIBL, COCTOSIIEH W3  AJKHUJIIIOJIUTIIFOKO3UIOB,
TTFOKOHAMUJIOB, aMHHOTITFOKO3aMHJIOB, CJIOXKHBIX 3()UPOB CaxapoB, CIOKHBIX 3()UPOB COpOUTAHA.

HeoxxupanHo ObpUIO HAWAEHO, YTO BKIIOUEHHE IIACTU(UKATOPOB B BOJHBIE CBSI3YIOIIUE
KOMITO3ULIMM BEChbMa 3HAYUTENBHO YJIyUIIaeT MEXaHHYEeCKHE CBOICTBA aMOPTH3UPYIOIIEro
HACTHUJIa COTJIACHO N300PETEHUIO.

Tepmun «mmacTuukaTop» NOAPA3yMEBAET BEIECTBO, KOTOPOE HOOABISIFOT K MaTepHaIy,

yroOBl CcHenarb Marepuan Oojee MsrkuM, Oojee THOKUM (CHIDKEHHEM Temmeparypbl 1g
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CTEKJIOBAHMUS), U YIIPOCTHUTD MPOIIECC.

KommoneHT (iii) Tak:ke MOXKET ObITh JTF0O0H CMECHIO BBIIIECYKa3aHHBIX COCTUHEHUH.

B onHOM BapmaHTe MCTIONHEHUs] KOMIOHEHT (111) MPUCYTCTBYET B KonmdecTse oT 0,5 1o
50, mpeanouturensHO OT 2,5 no 25, Sonee mpenmodrutenbHO OoT 3 10 15 Bec.%, B pacuere Ha
CyXOii Bec KOMITOHeHTa (1).

BopHasi cBssymoomas KOMIO3ULMS [JIsi MHHEPAJbHBIX  BOJIOKOH, BKJIIOYAIOLIAst
KOMITOHEHTHI (1) u (11a)

B onmHOM BapuaHTe OCYLIECTBJICHHs HACTOsilIee M300peTeHHe HAIMpPABJIEHO Ha BOIHYIO
CBSI3YIOLIYIO KOMIO3ULHIO JJIsl MUHEPAJIbHBIX BOJIOKOH, BKJIFOYAOLIYIO:

- KOMHoHeHT (1) B (hopMe OIHOro Mk 0oJiee OKUCIEHHBIX JJUTHHHOB,

- KOMITOHEHT (iia) B popme ogHOTro mitu dosee MOIU(UKaTOPOB.

ABTOpPBI HACTOSIIIEr0 M300pPETeHUs] HALLIM, YTO MPEBOCXOMHBIE CBS3YIOLINE CBOWCTBA
TaK»e MOTYT OBbITh JOCTHTHYTHI IBYXKOMIIOHEHTHOH CHCTEMOM, KOTOpast BKIIOYAeT KOMIIOHEHT
(1) B popme omHOro miu O6onee OKUCIEHHBIX JINTHUHOB, M KOMIOHEHT (iia) B opMe OJHOrO WIH
Gonee MOAN(UKATOPOB, U HEOOA3ATENBHO JIFOOBIM U3 IPYTUX KOMIIOHEHTOB, YIIOMSIHYThIX BBILIE
Y HIDKE.

B onHOM BapuaHTe MCTIOJHEHHUS KOMIOHEHT (iia) mpeacraBisier coboit MonupuKaTop B
dopme omHOoro wmnm Oonee COeAMHEHMH, BBIOPAHHBIX U3 TPYIIbBI, COCTOSIIEH W3
SMOKCUANPOBAHHBIX Maces Ha OCHOBE TPUTIIHLIEPUIOB KUPHBIX KHUCIIOT.

B onHOM BapuaHTe MCTIOJHEHUS KOMIIOHEHT (iia) mpencraBisier co0oil MonuguKaTop B
dopme omHOro mim Oojiee COENUHEHMM, BBIOPAHHBIX W3 MOJIEKYJ, MMEIOLIMX 3 Win Oonee
STOKCHIHBIX PYIIIL.

B onHOM BapuaHTe MCTIOJHEHUS KOMIIOHEHT (iia) mpeacTaBisier co0oil MonuguKaTop B
dbopme omHOro WM Ooyiee THOKUX OJIMTOMEPOB WM TOJUMEPOB, TAKHUX KaK MOJUMEP Ha
aKPUIIOBOM OCHOBE C HU3KUM 3HaueHneM Tg, TaKuX Kak MoJMMepP Ha BUHHIIBHON OCHOBE C HHU3KUM
Tg

(DYHKIIMOHAJbHBIE TPYIIBL, TaKHE KaK KapOOAWMMHIHBIE TPYIIbI, TAKHE KK AHTHIPHIHBIE

, TAKUX Kak MpocToil monuddup ¢ Hu3kuM Tg, KOTOPBIH COAEPIKUT PEAKIIHOHHOCTIOCOOHBIE
IPYIIIBbI, TAKHE KAK OKCA30JMHOBBIE TPYIIIbI, TAKWE KAK AMUHOTPYTIIIBI, TAKUE KaK SMOKCHIHBIE
TPYIIIbL.

B ogHOM BapuaHTe MCTIOJHEHUS] KOMIIOHEHT (1ia) mpeacTaBiisieT co0oi oauH uiu Oonee
MOIU(PHUKATOPOB, BEIOPAHHBIX U3 TPYIIIbL, COCTOSIIEH U3 MOJU3TUICHUMUHA, ITOJIMBUHIIAMHIHA,
anudaTHyecKux aMHHOB.

B ogHOM BapuaHTe MCTIOJHEHUS] KOMIIOHEHT (1ia) TpeacTaBsieT co0oi onuH uiu Oonee
MOIU(HUKATOPOB, BBIOPAHHBIX U3 AN(PATHUECKUX NOTH(YHKINOHAIBHBIX KapOOIUIMHUIOB.

KommoneHT (iia) TakKe MOKET ObITh CMECHIO BBILIEYTOMSHYTHIX COSIHHEHHI.

bes HamepeHus BhaBaThCs B JFOOYIO KOHKPETHYIO TEOPHIO, aBTOPAM HACTOSIIETO
u300peTeHNs] TPEACTABISIETCS, YTO MPEBOCXOAHBIE CBSI3YIOIIHME CBOWCTBA, JOCTUTAEMbIe
CBSI3YIOIIEH KOMITO3UIIMEH /111 MUHEPAJIbHBIX BOJIOKOH, BKJIIOUAIOIIEeH KOMIIOHEHTHI (1) u (11a), H,
HEeOo0s13aTeNIbHO, TOTIOJTHUTENbHBIE KOMIIOHEHTBI, IO MEHbINIEH Mepe YaCTUIHO O0YCIIOBJIEHBI TEM

s¢dexkrom, YTO MOAM(PHUKATOPBI, UCTOIB3yEeMble KaK KOMITOHEHTHI (iia), IO MeHbLIEH Mepe
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YaCTUYHO, CITy’KaT KaK UCTIONHSIOLINE (QYHKIHIO MIaCTU(PUKATOPA U CITUBAIOIIETO areHTa.

B onHOM BapmaHTe MCTIOJHEHUSI BOAHAS CBSI3YIOIIAs KOMIIO3HLIUS BKJIFOYAET KOMITOHEHT
(11a) B kommuectse ot 1 1o 40 Bec.%, Takom kak ot 4 10 20 Bec.%, TakoM Kak oT 6 1o 12 Bec.%, B
pacdeTe Ha CyXOH BeC KOMIIOHEeHTa (1).

JlomoJTHUTE TbHBIE KOMIIOHEHTHI

B HekoTOphIX BapHaHTax WCHOJHEHUS BOJAHAS CBS3YIOLIAss KOMITO3ULMS BKJIIOYAET
JOTIOJTHUTEIIbHbIE KOMIIOHEHTHI.

B omHOM BapuaHTe HCIIOTHEHUS BOIHAS CBA3YIOLIAst KOMITO3ULHSI BKIIFOYAET KaTalIu3aTop,
BBIOpPAaHHBINA M3 HEOPTAHUUECKUX KUCIJIOT, TAKUX KaK CepHasi KUCJIOTa, CyJIb(paMUHOBAs KUCIIOTA,
a30THasi KUCjoTa, OopHast kucioTa, pochopHoBaTas kuciora, w/win GochopHast KUCIOTA, W/ TN
moOble WX COJM, Takue Kak TrunogocuT HATpHs, W/WIM aMMOHHUEBBIE COJIM, Takue Kak
aMMOHHEBBIE COJIM CEPHOW KHUCIOTBI, CYyJIb(aMUHOBON KHCIOTBI, a30THOM KHCIIOTBI, OOpHOMH
KuCoThl, (ochopHoBaroil kuciaoTel, w/mnu QocopHol kucnorel. [IpucyTcTBHE Takoro
KaTajnu3aTopa MOKET YIy4IlaTh XapaKTePUCTHUKU OTBEPXKIEHHsS BOIHBIX  CBSA3YIOLIMX
KOMITO3ULIUI.

B omHOM BapuaHTe HCIIOJHEHUS BOIHAS CBA3YIOLIAsi KOMITO3ULMSI BKIIFOYAET KaTalu3arop,
BBIOPaHHBIA U3 KUCIOT JIbIOHCa, KOTOpbIE MOTYT MPHHUMATD 3JIEKTPOHHYIO Mapy OT JOHOPHOIO
coennHeHus1 ¢ obpasoBanueM azanykra Jlbtouca, Takux kak ZnCl,, Mg(ClO,),, Sn[N(SO,-u-
CsF17)2]a.

B ogHOM BapnaHTe HCIIOHEHUs BOAHAS CBA3YIOLIAst KOMIO3HLIS BKIIIOYAET KaTaJINu3aTop,
BbIOpaHHBIN U3 XJIOpUAoB MeTauioB, Takux kak KCl, MgCl,, ZnCl,, FeCl; u SnCl,.

B omHOM BapuaHTe UCTIOTHEHUS] BOIHAS CBS3YIOLIAsi KOMITO3ULHSI BKJIFOYAET KaTaIu3aTop,
BbIOPAHHBIA W3 METAJUIOOPTAHUYECKUX COEIMHEHHH, TaKUX KaK KaTajH3aTopbl HAa OCHOBE
TUTAHATOB M KAaTaJIN3aTOPbI HA OCHOBE OJIOBA.

B omHOM BapuaHTe HCTIOJTHEHHUS] BOHAS CBS3YIOLIAst KOMITO3ULHSI BKIIFOYAET KaTaIu3aTop,
BBIOpPAHHBIA W3 XENATUPYIOLINX PEAreHTOB, TAKUX KaK MMEPEXOIHbIE METAJUIbl, TAKHE KaK HOHbI
JKeJle3a, HOHbI XpOMa, NOHbI MArHUsI, HOHbI MEJTU.

B opHOM BapuaHTe WCIOJHEHUS BOJXHAS CBS3YIOINAS KOMIIO3ULUS — BKJIIOYAET
JOTIOTHUTEIbHBIA KOMIIOHEHT (1v) B popMe OHOTO Wik OoJiee CHUITaHOB.

B opHOM BapuaHTe WCIOJHEHUS BOJXHAS CBS3YHOINAS KOMIIO3ULUS — BKJIIOYAET
JOTIOTHUTEBHBIN KOMIIOHEHT (1v) B JopMe OTHOro Win OoJiee CBSI3YIOIUX BEINECTB, TAKUX KaK
OpraHo(yHKIIMOHAJIbHbIE CHUJIAHBI.

B oxgHOM BapuaHTe MCHOJHEHMsI KOMIOHEHT (1V) BBIOMPAIOT W3 IPYMIIbI, COCTOSIIEH M3
opraHo(yHKIIHOHAJIbHBIX CHJIAHOB, TaKHX KakK NEPBUYHBIE u BTOPUYHBIE
(YHKIIMOHATM3UPOBAHHBIE AMUHOTPYTIIIAMU CHJIAHBI, ()YHKIIMOHAJIU3UPOBAHHBIE STTOKCHIHBIMU
IpyNIamMu CHJIAHbL, TaKkue KakK MOJHUMEPHbIE WIN OJHIrOMEpHble (DyHKIHOHAIU3UPOBAHHBIE
SMOKCHIHBIMU TPYINIAMH CHJIAaHbL, (YHKIHMOHAJIU3UPOBAHHBIE METAKPUIIATAMH  CUJIAHBI,
(YHKIIMOHATU3UPOBAHHBIE ANKUIIbHBIMHU " ApHWIBHBIM rpymnamMu CHJIAHBI,
(YHKIIMOHATN3UPOBAHHBIE MOYEBHHON CHJIAHBI, WM (yHKIHOHAJIN3UPOBAHHBIE BHHWJIBHBIMU

rpyHIaMy CUJIAHBL.
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B onHOM BapuaHTe HCHOJHEHMs BOJHAs CBS3YHOIIAas KOMIO3MULMS AOIMOJHUTENIBHO
BKJIFOUAET KOMITOHEHT (V) B (popme OmHOro mjm 0ojiee KOMIIOHEHTOB, BHIOPAHHBIX W3 TPYIIIIBI
aMMHMaKa, aMHUHOB, WJIH JIFOOBIX UX COJIEH.

ABTOpBI HACTOSIIETO M300PETEHNs HAIILTH, YTO BBEICHHE aMMHAKa, aMUHOB MJIH JIFOOBIX
UX COJIeH B Ka4eCTBE AOTOIHUTEIBHOIO KOMIIOHEHTA, B YaCTHOCTH, MOYKET OBITh MOJIE3HBIM, KOTTIA
OKHCJICHHbIE JIMTHUHBI HCIIONB3YIOT B KOMIOHEHTE (1), MPUYeM OKHCIEHHbIN JIUTHUH He ObLI
OKHCJIEH B IPUCYTCTBUU aMMHaKa.

B onHOM BapuaHTe HCHOJHEHMs BOJHAs CBS3YHOIIAas KOMIIO3HULMS AOIMOJHUTENIBHO
BKJIFOYAET JIOTIOJIHUTENbHBIN KOMIIOHEHT B (JOPME MOYEBHHBI, B YACTHOCTH, B KOJINYECTBE OT 5 10
40 Bec.%, Takom kak ot 10 o 30 Bec.%, ot 15 10 25 Bec.%, B pacueTe Ha CyXOi BeC KOMIIOHEHTa
(1).

B onHOM BapuaHTe HCHOJHEHMs BOJHAS CBS3YHOIIAas KOMIO3ULMS AOMOJHUTENIBHO
BKJIFOYAET JOMOJHUTENbHBIM KOMIOHEHT B (pOpMe OHOTO Ui OoJiee YIiIeBOOB, BHIOPAHHBIX U3
IPYNIbl, COCTOALIEH M3 Caxapo3bl, BOCCTAHABJIMBAIOIIMUX CaxapoOB, B YACTHOCTH, IEKCTPO3H,
NOJIMCAXapUIOB, U HMX CMeCeH, MPEANOYTUTENIbHO IEKCTPHHOB U MaJbTONEKCTPHHOB, Oosee
NPEANOYTUTENIPHO KPaXMaJbHOW MAaTOKH, W OoJiee MPEANOYTHTENbHO KPaxXMaJbHOH MAaTOKU C
NEKCTPO3HBIM 3KBUBaJeHTHBIM unucioM DE=ot 30 no menee 100, Takum kax

DE=ot1 60 no menee 100, Takum kak DE=60-99, Takum kak DE=85-99, Takum kak DE=95-
99.

B oagHOM BapuaHTe MCHOJHEHMs BOAHAS CBS3YIOIAs KOMITO3MLMS JOMOJHUTEIBHO
BKJIFOYAET JIOMOJHUTENIbHBIA KOMIIOHEHT B (OpMe OTHOTO MiTH OoJiee YIiIeBOOB, BHIOPAHHBIX U3
IPYIIBI, COCTOALIEH M3 Caxapo3bl U BOCCTAHABIMBAIOUIMX CaxapoB, B KOJW4ecTse OT 5 Ao 50
Bec.%, TakoM Kak oT 5 1o meHee 50 Bec.%, TakoM kak ot 10 go 40 Bec.%, TakoM kak ot 15 g0 30
BeC.%, B pacyeTe Ha CyXoil Bec KOMITOHeHTa (1).

B koHTekcTe HacTosIEro W300pPETeHUs] CBS3YIOUIYIO KOMIIO3ULHIO, HMEHOIIYIO
conepskanue caxapa 50 Bec.% wunm Ooyiee, B pacyeTe Ha CYyXOil BeC CBSI3YIOIINX KOMIIOHEHTOB,
paccMaTpuBAaIOT KakK CBSI3YIOLIMII MaTepual Ha OCHOBE caxapa. B KOHTekcTe HacTosIero
n300peTeHns CBA3YIOIYI0 KOMITO3HUIIMIO, UMEIOIIYI0 coieprkanue caxapa meHee 50 Bec.%, B
pacueTe Ha CyXOl BeC CBA3YIOIIUX KOMIIOHEHTOB, PACCMAaTPUBAIOT KaK CBSI3YIOLIUI MaTepHal Ha
HEeCaxapHOU OCHOBE.

B omHOM BapuaHTe HCNOJNHEHUs BOAHBIA aAre3UB JOMOJHUTENBHO BKIJIIOYAET
JOTIOTHUTEBHBIN KOMIIOHEHT B (hOopMe OIHOro Miiu OoJjiee MOBEPXHOCTHO-AKTUBHBIX BEIECTB,
KOTOpbIe HaXOIATCs B (pOpMe HEMOHHBIX W/WJIM UOHHBIX SMYJIbIaTOPOB, TAKUX KaK JIay PHIIOBBIN
npocToil 3up MOTHOKCHATHIICHA (4), TAKUX KaK COEBBIH JICLUTHH, TAKUX KaK JOIAEHMICYIbdar
HaTpUsl.

B ogHOM BapuaHTe HCIIONHEHUS BOIHAS CBA3YIOLIAs KOMIIO3ULIMSI BKIIIOYaeT

- koMrioHeHT (i) B ¢opMe OTHOrO WM OoJiee aMMOHUNHBIX OKHCJICHHBIX JIMTHUHOB,
UMEIOIINX COiepIKaHne KapOOKCHIIbHBIX KUCJIOTHBIX rpymm oT 0,05 no 10 MMon/T, Takoe Kak oT
0,1 no 5 mmoJ/r, Takoe kak ot 0,20 no 1,5 mmon/r, Takoe kak ot 0,40 o 1,2 MMOJI/T, TakO€ KakK OT

0,45 no 1,0 mmon/r, B pacueTe Ha CyXoOil Bec KOMITIOHEHTa (1);
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- KOMITOHEHT (11) B (hopMe ofHOro miu 0ojiee CIIMBAIOIINX areHTOB, BHIOPAHHBIX U3 [3-
THAPOKCHATKMIAMUIHBIX CUIMBAIOIIUX Ar€HTOB W/WJIM OKCA30JMHOBBIX CIIHMBAOLINX AreHTOB,
W/WiM OgHOro WM 0OoJiee CIIMBAIOLINX AareHTOB, BBIOPAHHBIX M3 TPYIIBL, COCTOSIIEH W3
oS yHKINOHATIBHBIX OPTAaHUYECKUX AMUHOB, TAKUX KaK aJKaHOJAMUH, TUAMHHBI, TaKHe Kak
reKCaMeTHIIANAMUH, TPUAMUHBI,

- KOMIOHEHT (ii1) B popMe OTHOTO MK O0oJiee TOTMITHIIEHTJINKOJIEH, IMEIOIINX CPEIHIOI0
MOJIEKYJIsIpHYI0 Maccy oT 150 mo 50000 r/monb, B wactHOCTH, OT 150 mo 4000 r/momne, Oonee
KOHKpeTHO, oT 150 mo 1000 r/momb, mpenmouturensHo oT 150 mo 500 r/mons, Oonee
npeanoututenbHo ot 150 no 300 r/monb, wium omHOrO WM Oojee MOJUITHIIEHIIIHKOJEH,
UMEIOLINX CPEIHIO MOJICKYJIsIpHYI0 Maccy ot 4000 mo 25000 r/monb, B yactHOCTH, OT 4000 1O
15000 r/momnb, Gonee xonkperHo, ot 8000 mo 12000 r/monb, mpuueM BOAHASI CBSI3YIOLIAsS
KOMITO3UILIUS MTPEANOYTHTENBHO BKIIFOYaeT KOMITOHEHT (i1) B konu4decTse oT 1 10 40 Bec.%, Takom
kak ot 4 no 20 Bec.%, or 6 no 12 Bec.%, B pacyere Ha cyxoil Bec kommnoHeHra (i), u (ii1)
npucyTcTByeT B KommdectBe or 0,5 no 50, mpeamouturensHo oT 2,5 mo 25, Oosnee
npeAno4TUTENbHO OT 3 10 15 Bec.%, B pacueTe Ha CyXoi Bec KOMIOHeHTa (1).

B onHOM BapuaHTe MCIIONHEHMsI BOIHAS CBSI3YIOLIAsi KOMIIO3ULIMS BKJIFOYAET

- xomrioHeHT (i) B ¢opme omHOro mnu Oojiee aMMOHHUIHBIX OKHCJIEHHBIX JINTHHHOB,
UMEIOIINX COZlepKaHne KapOOKCHIIBHBIX KHCIOTHBIX rpymnm oT 0,05 no 10 MMou/r, Takoe Kak oT
0,1 no 5 mmo/r, Takoe kak ot 0,20 1o 1,5 mmou/r, Takoe kak ot 0,40 1o 1,2 MMOJI/T, TaKO€ KaK OT
0,45 no 1,0 mmoJ/r, B pacueTe Ha CyXOil BeC KOMIIOHeHTa (1);

- xommoHeHT (iia) B ¢opme omHoro win Oojee MOIU(PUKATOPOB, BHIOPAHHBIX U3
SMOKCHIUPOBAHHBIX Maces Ha OCHOBE TPUTJIULEPUAOB JKUPHBIX KUCIIOT.

B onHOM BapuaHTe MCIIONHEHHsI BOIHAS CBSI3YIOLIAsi KOMITO3HUIIMS BKIIFOYAET

- komnoHeHT (1) B ¢opme omHOoro wiam Oojiee aMMOHMUHBIX OKHCJIEHHBIX JIMTHUHOB,
UMEIOIINX CPeIHee colepikaHue KapOOKCHIIbHBIX KHCJIOTHBIX Tpymm Oojee, ueM 1,5 rpynmsl Ha
MaKpOMOJIEKYJly KOMITOHEHTa (1), Takoe Kak Oosee, yeM 2 IpymIbl, Takoe Kak Oosee, uyem 2,5
IPYIIIIbI,

- KOMITOHEHT (i1) B (hopMe oHOro miu 0ojiee CIIMBAKOIINX areHTOB, BHIOPAHHBIX U3 [3-
THAPOKCHATKMIAMUIHBIX CUIMBAIOIIUX Ar€HTOB HM/MJIM OKCA30JMHOBBIX CIIMBAIOLINX areHTOB,
W/WM mpeAcTaBisier co0o oxmMH wiM OoJiee CIIMBAIOLINX AreHTOB, BBHIOPAHHBIX U3 TPYIIIIEL
COCTOSALIEH W3 NOMM(PYHKIUOHANIBHBIX OPraHWYECKUX AaMHHOB, TAaKHUX KaK aJIKaHOJAMUH,
JIUAMUHBI, TAKHE KaK FeKCAMETHIIIUAMHUH, TPHAMUHBI,

- KOMIOHEHT (ii1) B popMe OTHOTO MK O0Jiee OTMATHIICHTIINKOJIEH, IMEIOIIIX CPEIHIO0
MOJIEKYJIsIpHYI0 Maccy oT 150 mo 50000 r/monb, B wactHOCTH, OT 150 mo 4000 r/momnb, Gonee
KOHKpeTHO, oT 150 mo 1000 r/monb, mpenmouturensro oT 150 mo 500 r/mons, Oonee
npeanoututenbHo ot 150 no 300 r/mMonb, Wi OmHOTO WM Oojee MOJUITHIEHTIIHKOJEH,
UMEIOIIUX CPETHIO MOJIEKYJIsipHYI0 Maccy ot 4000 mo 25000 r/monb, B wactHOCTH, OT 4000 1o
15000 r/monb, Gonee xonkperHo, or 8000 mo 12000 r/mMonb, mpwyueM BOAHASI CBSI3YIOLIAs
KOMITO3ULIMS MTPEANOYTHTENBHO BKIFOYaeT KOMITOHEHT (i1) B konmuuecTtse oT 1 10 40 Bec.%, Takom

kak ot 4 no 20 Bec.%, ot 6 no 12 Bec.%, B pacdyere Ha cyxoil Bec kommnoHeHrta (i), u (iii)
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npucyTcTByeT B KoimdectBe or 0,5 mo 50, mpemmourmrensHo ot 2,5 mo 25, Oonee
MPEaNOYTUTENBHO OT 3 10 15 Bec.%, B pacdyere Ha Cyxoil BeC KOMIIOHEHTa (1).

B onHOM BapuaHTe UCTIONHEHHUS BOAHAS CBSA3YIOIIAsi KOMIIO3HULIMS BKJIIOYAeT

- koMrioHeHT (i) B ¢opMe OTHOrO WM OoJiee aMMOHUHHBIX OKHCJICHHBIX JIMTHUHOB,
UMEIOLINX CPe/IHee CoepkaHne KapOOKCHIIBHBIX KUCJIOTHBIX Tpymm Oonee, yeM 1,5 rpymmbl Ha
MaKpPOMOJIEKyJly KOMIOHeHTa (1), Takoe Kak Oojiee, ueM 2 rpymmbl, Takoe Kak Oosee, yem 2,5
TPYIIIIBL;

- KoMmmoHeHT (iia) B ¢opme omHoro wuiam Oojee MOAU(PUKATOPOB, BBIOPAHHBIX U3
STIOKCUINPOBAHHBIX Maces Ha OCHOBE TPUTJIHLIEPUIOB KUPHBIX KHUCIIOT.

B ongHOM BapuaHTe MCIOJHEHUs] BOAHAS CBSA3YIOINAsl KOMIIO3HULIUS MO CYILIECTBY COCTOUT
u3

- KoMIoHeHTa (1) B opMe OAHOTO UK OOJIee OKUCIEHHBIX JJUTHHHOB,

- koMnoHeHTa (i1) B opMe OAHOrO Ui OoJiee CIIMBAIOLINX areHTOB,;

- komrnoHeHTa (iii) B popme oxHOrO MM Ooee miIacTHGUKATOPOB,

- komnoHeHTa (iv) B ¢opMe OmHOro WM Oojiee CBSI3YIOLIUX BEINECTB, TaKUX Kak
OpraHo(yHKIHOHAJIbHbIEC CHIIAHBI;

- HeoOs3aTeNbHO, KOMIIOHEHTa B (hOpMe OHOTO MM OoJiee COSTUHEHHH, BEIOPAHHBIX 13
IPYIIIBI AMMHAKa, AMUHOB, WIH JIFOOBIX UX COJEI;

- HeoOs13aTeNbHO, KOMIIOHEHTa B ()OpME MOYEBHHBI,

- HeoOsi3aTeNbHO, KOMIIOHEHTa B (Qopme Ooyee pPeaKHOHHOCIOCOOHBIX WU
HEePEeaKLMOHHOCTIOCOOHBIX CHIIMKOHOB,

- HeO03aTeNbHO, YIIIEBOOPOIHOTO MACa,

- He00s3aTeNIbHO, OJJHOTO WK O0Jiee TOBEPXHOCTHO-AKTHBHBIX BEIIECTB,

- BOJIBL

B oxHOM BapuaHTe HCIOJHEHUs BOAHASI CBS3YIOIIAs] KOMITO3HLIHUSI IO CYILIECTBY COCTOUT
u3

- komroHeHTa (1) B popme 0HOro Uitk 00Jiee OKUCIIEHHBIX JIMTHUHOB;

- kommoHeHTa (iia) B Qopme omHOro wiau Oojiee MOAU(PUKATOPOB, BBIOPAHHBIX U3
STMIOKCUANPOBAHHBIX Macesl Ha OCHOBE TPUTJIMLIEPUIOB KUPHBIX KUCIIOT,

- kommoHeHTa (iv) B ¢opMe OmHOro mwim Oojiee CBA3YIOIUX BEIIECTB, TAKHUX Kak
OpraHo(yHKIHOHAJIbHbIE CHJIAHBI,

- HeoOs13aTeNbHO, KOMIIOHEHTa B (popMe OHOTO WK OoJiee COSTUHEHNH, BBIOPAHHBIX U3
IPYIIIbI AMMHAKa, AMUHOB, WJIH JIFOOBIX UX COJEH;

- HeoOsI3aTeIbHO, KOMIIOHEHTA B ()OpPMe MOYEBHHBI,

- HeoOsi3aTeNbHO, KOMIIOHeHTa B (¢opMe Oojee pPeakUOHHOCTIOCOOHBIX WM
HEePeaKLUOHHOCTIOCOOHBIX CHJIMKOHOB,

- HE00S3aTeNbHO, YIIIEBOIOPOIHOTO MACa,

- He00s13aTeNbHO, OJJHOTO WK O0Jiee TTOBEPXHOCTHO-AKTHBHBIX BEIIECTB,

- BOJIBL

ITo mMeHblIEl Mepe ONMH CBsI3aHHBIN CJIOH npeanouTuTensHo BkimoyaeT ot 1,0 Bec.% no
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6,0 Bec.% OTBEpPKAEHHOW CBS3YIOLIEH KOMIO3UIUH, MPEANOYTUTENbHO OT 2,5 Bec.% mo 4,5
Bec.%, Haubonee npenmourureabHO OT 3,0 Bec.% mo 3,8 Bec.%, B pacuere Ha BEC CBSI3AHHOTO
cnosi. [IpenmyiectBo, o0ycioBiaeHHOe 3TUM nuamna3oHoM ot 3,0 Bec.% 1o 3,8 Bec.%, cocTout B
TOM, YTO 3TO OOeCnevrBaeT MOJTyYeHHE aMOPTHU3UPYIOMIEr0 HACTHUJIA, UMEKIero Tpedyembie
JKECTKOCTb M 3JIACTUYHOCTh. OmpenesieHne COAEpPKaHUs CBS3YIOIIEro MaTepHasa BBIMOJIHSIIOT
cornacHo crarnapty DS/EN13820:2003. ConepskaHue CBA3YIOLIEr0 MaTepuata MPUHUMAIOT KaK
norepro nipu cxuranuu. ConepskaHue CBSI3YIOIIEr0 MaTepuasia BKIIOYAET JIFOObIe CBS3YIOIIUE
n00aBKH.

BrimeonucanHbie OKUCICHHBIE IMTHUHBI B BOAHOW CBSI3YIOLIEH KOMITO3ULIUK MOTYT OBITh
MOJTyY€HbI CIeNYOIINM 00pazoM.

Crocob 1 HNOJYYCHHA OKHUCJIICHHBIX JIMTHUHOB

OkucJeHHbBIE JIMTHUHBIL, KOTOPBIC MOT'YT 6bITb HUCITIOJIB30BAHBI B KAUECTBEC KOMITOHCHTA AJIs1
CBSI3YIOIIMX MAaTEPUAJIOB, MPUMEHSEMbIX B HACTOSIIEM H300PETEHHU, MOTYT OBbITb MOJY4YEHbI
CHOCOOOM, BKJTFOYAIOILINM MPUBEICHUE B KOHTAKT

- KOMIIOHEHTA (@), BKJIFOYAIOIIEero OJUH WK 0oJiee JTUTHHHOB,

- koMmnoHeHTa (b), BKJIIOUAIOLIEr0O aMMHAK, OAMH WM OOjiee aMHUHHBIX KOMIIOHEHTOB,
u/unu Jro0yIo UX COJb,

- KOMIIOHEHTA (C), BKJIFOUYAOLIEro OJUH WK 00Jiee OKUCITUTENEH.

Kommnonenr (a)

KommoHeHT (a) BKJIFOYaeT OIUH WK 0oJiee TUTHUHOB.

B onHOM BapuaHTe WCHOJHEHMST KOMIIOHEHT (a) BKJIOYAeT OauH wuiam Oosee kpadt-
JIMTHUHOB, OJMH WM Oojiee HATPOHHBIX JIMTHHHOB, OOWUH WM OOjiee JIMIHOCYJIb(OHATHBIX
JIMTHUHOB, ONWH WM OOjiee OPraHOCOJbBEHTHBIX JMTHUHOB, OAWH WM OOJjiee JIMTHHHOB W3
npoLeccoB OnopaGuHUPOBAHUSI TUTHOLIEJUTIOIO3HBIX ChIPbEBBIX MATEPHAJIOB, HJIH JIOObIE CMECH
UX.

B onHOM BapuwaHTe WCHOJHEHMS KOMIIOHEHT (a) BKJIOYaeT OOuH wuim Oojee kpadt-
JIMTHUHOB,

Kowmmosnent (b)

B omHOM BapuaHTe MCHONHEHHUS! KOMIOHEHT (b) BKJIIOYAeT aMMHUaK, OJUH MJIH Ooiee
AMUHHBIX KOMIIOHEHTOB, W/Win JrOOble uX conu. be3 HamMepeHusi BIABaTbCsS B JIHOOYIO
KOHKPETHYIO TEOPHIO, aBTOPaM HACTOSIIIEro HM300pETeHHs] MPENCTaBISIETCS, 4YTO 3aMEHa
THAPOKCHUIOB INEJIOYHBIX METAJUIOB, MPUMEHSIEMBbIX B paHEe M3BECTHBIX CIIOCO0AX OKHCIICHUS
JUTHUHA, aMMHAKOM, OIHUM WJIH 00Jiee aMUHHBIMH KOMIIOHEHTaMH, W/MJIH JIFOOBIMU UX COJISIMH,
UTPaeT BAKHYIO POJIb B YJYYIIEHHH CBOWHCTB OKHCIIEHHBIX JIMTHUHOB, MOJIyYE€HHBIX CIIOCOOOM
COIJIACHO HACTOSIIIEMY U300PETEHUIO.

ABTOpBI HACTOSIIIErO HM300pPETEHHsT HEOXXMIAHHO HALUIA, YTO JIMTHHUHBI, OKUCIICHHbIE
OKHUCIIUTENIEM B MIPUCYTCTBUU aMMHUAKa WM AMUHOB, COZIEPIKAaT 3HAYHUTENIbHbIE KOJIMYECTBA a30Ta
KaK 4aCTH CTPYKTYPbI OKUCIICHHBIX IUTHUHOB. be3 HamepeHust BaaBaThes B TFOOYIO KOHKPETHYIO
TEOPHIO, ABTOPAM HACTOSIIIEr0 U300PETEHNUS IPEICTABIISIETCS, UTO Yy YIIEHHBIE XapaKTePUCTHKH

YCTOI\/'ILII/IBOCTI/I OKHCJICHHBIX JIMTHUHOB, KOrla UX HUCIOJIB3YIOT B MPOAYKTAaX, 1€ OHU BKIIFOYCHDBI
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B CBS3YVIOLIYKO KOMIO3MLHIO C YKA3aHHbIMU OKHWCJIECHHBIMH JIMTHUHAMH, MOJy4YE€HHBIMU
OMHCBIBAEMBIM 37IECH CITOCOOOM, TI0 MEHBIIEH Mepe YaCTHYHO, 00y CIIOBJIEHBI COZIEP:KaHUEM a30Ta
B CTPYKTYpP€ OKHCJIEHHBIX JINTHUHOB.

B onHoM BapuaHTe HCHONHEHUs KOMIOHEHT (b) BKIIOYAET aMMHAK W/WIH JIIOOYIO €ero
COJIb.

be3s Hamepenusi BmaBaThcsi B JIOOYIO KOHKPETHYIO TEOPHIO, ABTOPAM HACTOSIIETO
u300peTeHns  MPEeACTABJISICTCS, YTO  YJYYIIEHHbIE  XapaKTePUCTHKH  CTaOWUJIBbHOCTHU
JNePUBATU3UPOBAHHBIX JINTHUHOB, TOJYYEHHBIX COTJIACHO HACTOSIIEMY H300PETEeHUI0, IO
MEHBIIIeH Mepe YaCTUIHO 00y CIJIOBJIEHBI TEM 00CTOSITENILCTBOM, YTO AMMHAK MPEICTABIISIET COOOH
Jerydyee COeIUHEHHE, U TIO3TOMY HCHApsIeTCsl M3 KOHEYHOrO MPOAYKTA, WJIH MOKET OBITh JIETKO
yJaJieH U TOBTOPHO MCIOJb30BaH. B oTin4mne OT 3T0ro, 0kas3ajioch 3aTPyAHUTENbHBIM YAAJICHUE
OCTaTOYHBbIX KOJIMYECTB TUAPOKCUAOB IIEJOYHBIX METAJJIOB, MCIIOJIb30BAHHBIX B paHee
HU3BECTHOM CTIOCOOE OKUCIICHUSI.

Tem He MeHee, MOXeT ObITh OJATOMPHUSTHBIM B CrOCOOe, YTO KOMIOHEHT (b), kpome
aMMHaKa, OJTHOTO HIi 0oJiee aMUHHBIX KOMITOHEHTOB, W/HMJTH JIFOOBIX MX COJIEH, TAK)Ke BKJIFOYAET
CPABHHUTENIHO MaJIoe KOJIMYECTBO FHIPOKCUAA HIEJOYHOTO H/UJIH [IeJIOYHO3EMETbHOTO METAIIA,
TAKOT0 KaK TUAPOKCHI HATPUS W/ WA TUAPOKCHUI] KaJIHs.

B BapuaHTax MCMOJHEHHUS, B KOTOPBIX KOMITIOHEHT (b) BKIIFOYAET THAPOKCH/IBI LIEJIOUHBIX
W/WJK LIeTIOYHO3eMEJIbHBIX METAJJIOB, TAKUE KaK TMAPOKCUI HATPHS W/MJIM THAPOKCHU] KaJusi, B
Ka4yecTBE KOMIIOHEHTA B JOMOJIHEHUE K aMMHAKy, OIHOMY WM 0Ojiee aMUHHBIM KOMITOHEHTaM,
W/WaM JIIOOBIM HMX COJISIM, KOJHYECTBO THUIAPOKCHUIOB INEJOYHBIX HW/WIHM IIEJTOYHO3EMETbHBIX
METAJIIOB OOBIYHO SIBJIIETCS MAJIbIM, TAKUM Kak OT 5 10 70 BECOBBIX YacTei, TakuM Kak ot 10 10
20 BeCOBBIX YACTEeH MMIPOKCHIA LIEJIOYHOTO U/ WK IIEJOYHO3EMENBHOTO METaljia, B pacuere Ha
aMMHaK.

KowmmonesT (¢)

B onuceiBaeMoM 37eCh criocoOe KOMIIOHEHT (C) BKITFOYAET OJHMH WK 00Jiee OKUCITUTENEH.

B oxgHOM BapuaHTe MCTIONHEHUS] KOMITIOHEHT (C) BKJIFOYAET OAMH WK 0OJiee OKUCITUTENEH
B (Qopme mepokcuma BOAOPONA, OPraHUYECKUX WM HEOPTaHHYECKUX IEePOKCHIOB,
MOJIEKYJISIPHOTO KHCJIOPOZAA, O30HA, BO3IyXa, TaJIOTEHCOAEPIKAIINX OKHCIIHUTENEH, WU JIF0OOH
CMECH HX.

B HavanbHBIX CTAAMSX OKUCICHUS aKTHBHbIE PAIUKAIbl U3 OKHCIHUTENST OOBIYHO OyIyT
3aXBaThIBATh MPOTOH U3 (PEHOJBHOMN IPYIIIBI, TAK KaK 3Ta CBSA3b HMEET CAMYIO HU3KYIO SHEPTHIO
IUCCOLMALIMK B JIMTHUHE. BcenencTBue CrnocoOHOCTH JIMTHWHA CTaOWIIM3HPOBATH PAHKAJIbI
MOCPECTBOM ME30MEPHH, OTKPBIBAIOTCSI MHOTOOOpa3Hble MyTH MPOAOCIDKEHHS (HO Takke
NpEeKpaIleHus) peakuuy, 1 00pa3yIOTCsl pa3IMuHbIe IPOMEKYTOUHBIE COSAMHEHHS] U KOHEUHbIE
nponykTel. CpemHsisl MOJEKyJsIpHass Macca MOXKET Kak BO3PacTaTbh, TaK M COKPAIIATHCS
BCJICZICTBHE 3TOH CJIOXHOCTU (M BBIOPAHHBIX YCIIOBHH), U B CBOMX 3KCIEPUMEHTaX aBTOPBI
HACTOSIIIEro M300peTeHnsi OOBIMHO BHIENH YMEPEHHOE IOBBILICHHE CPEAHEH MOJIEKYISIPHON
Macchel mpuMepHo Ha 30%.

B ogHOM BapuaHTe UCTIOJIHEHUSI KOMIIOHEHT (C) BKJIIOYAEeT MEPOKCHUT BOAOPOA.
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Ilepokcun BomoOpoma, MOXKET OBITh, SIBJISETCS HauOOJee IIMPOKO MPUMEHSIEMbIM
OKHCIIUTENIeM Onarojapst COYETaHHWIO HH3KOM CTOMMOCTH, Xopomeil 3(pQEeKTUBHOCTH U
OTHOCHUTEJBHO HHU3KOMY BIIHSIHUIO Ha OKpyxamoomylo cpeny. Korma nepokcun Bomopozpa
MNPUMEHSAOT oe3 MNPUCYTCTBUA KATAJIM3aTOPOB, BAXHBI IICJIOYHBIE YCJIIOBUA U TEMIIEpATypa

BCJICAICTBHE CJIEAYIOIUX PEAKINH, MPUBOIAIINUX K OOpa30BAHUIO PAJUKAJIOB:
H:0; + OH" 22 HOO™ + H,0

HaOn 4 OOH™ &=20OH -+ H:0 4 {}3

ABTOpBI HACTOALIET0 H300pETeHMs HAIIM, YTO JAE€PUBATU3UPOBAHHBIE JIMTHHUHBI,
NOJIyYeHHbIE  ONHCBIBAEMBIM  37€Chb  CHOCOOOM, COAEP)KAaT YBEJIMYEHHbIE KOJIWYECTBA
KapOOKCWJIPHBIX KHCJIOTHBIX TPYII B pe3yJbTaTe Ipolecca OKucieHus. be3 HamepeHus
B/IaBaThCs B JIIOOYIO KOHKPETHYIO TEOPHIO, aBTOPAM HACTOSIIEro N300pETEeHNUs MPECTaBISeTCS,
YTO CcoAeprkaHue KapOOKCHIJIbHBIX KHCJIOTHBIX IPYII B OKUCJIEHHBIX JIMTHUHAX, MOJYYEHHbIX B
crioco0e, UrpaeT BaXKHYIO POJIb B JOCTIDKEHHM JKENATENbHBIX XapaKTEPUCTHK PEaKIMOHHOMN
CIOCOOHOCTH IePHBATU3UPOBAHHBIX JIUTHUHOB, MTOJYYE€HHBIX OMUCHIBAEMBIM 31€Ch CIIOCOOOM.

Eme ogHo npenmMymecTBo crocoda OKUCIEHHsI COCTOUT B TOM, YTO OKUCJICHHBIN JIUTHUH
sBJsieTcs: Oosnee ruapoduIbHBIM. Bbicokast ruapoduiIbHOCTE MOXKET MOBBIIATH PACTBOPUMOCTD B
BOJIe U 00JIer4aTh aAre3uro Ha MOJIIPHBIX MOJIOKKAX, TAKUX KaK MUHEPAJIbHBIE BOJIOKHA.

JOTIOTHUTEIbHBIE KOMITIOHEHThI

B opHOM BapuaHTE UCIOJNHEHHS CMOCOO TMOJyYeHHs] OKHCIEHHBIX JIMTHHHOB
npeaAnoOYTUTEJIbHO BKIIHOYACT AOIIOJHUTCIBHBIC KOMIIOHEHTBI, B YaCTHOCTHU, KOMIIOHCHT (d) B
(dopMe KaTanmu3aTopa OKUCJIEHHs, TAKOrO KaK KaTaJu3aTOp M3 OJHOrO MM OoJiee MepexOmHbIX
METaJIJIOB, TaKOH Kak CyJb(ar skeje3a, TaKOro, Kak KaTajlu3aTOpbl, COAEpIKAllle MapraHell,
naJJIaAviA, CeJieH, BOJb(pam.

Takue KaTaJnu3aTOpbl OKHCJICHHA MOIYT MNOBbIIIATH CKOPOCTH pPE€aKUHUM, TEM CaMbIM
yaydiaas CBOICTBAa OKUCJIEHHBIX JINTHUHOB.

MaccoBbIe COOTHOIIEHNS] KOMIIOHEHTOB

KBanmupunupoBaHHblii CHEMAINCT B 3TOH OONACTH TEXHOJIOTMU OyAeT MPHUMEHSTh
KOMIIOHEHTHI (a), (b) 1 (C) B OTHOCHTENBHBIX KOJIUYECTBAX, KOTOPBIE TOCTUTAIOT XKEJATeJIbHON
CTENEHU OKUCJICHUs] IMTHUHOB.

B onHOM BapuaHTe UCIIOJNIHEHUS,

- KOMIIOHEHT (@) BKJIOYaeT OJUH WK 0oJiee JTUTHIHOB,

- koMnoHeHT (b) BKJIFOUaeT aMMHaK,

- KOMIIOHEHT (C) BKJIFOYaeT OJMH WK OoJiee OKUCIUTENeH B opMe MepoKCHIa BOJOPOA,

IIPUYEM MaCCOBBbIE COOTHOIIEHMs JUTHMHA, aMMHUAaKa U MEPOKCUIA BOJOPOAA SIBJISIFOTCS
TAaKUMH, YTO KOJN4eCTBO aMMmuaka coctapysieT ot 0,01 no 0,5 BecoBwIx "acTeit, Takoe kak oT 0,1
1o 0,3, takoe kak ot 0,15 g0 0,25 BecOBBIX yacTell aMMuaka, B pacieTe Ha CyxXOH BeC JINTHUHA, U
MIpUYEeM KOJIMYECTBO NEpoKcuaa sogopoaa cocrasister ot 0,025 no 1,0 BecoBol 4acTh, Takoe Kak
ot 0,05 no 0,2 BecoBeix uactel, Takoe kak oT 0,075 mgo 0,125 BecOBBIX HacTel NepoKcUaa

BOZIOPOZIA, B pacueTe Ha CyXOH BEC JIMTHUHA.
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Cmocob

CymectByer Oonee, yeM OlHa BO3MOXKHOCTh NPHUBENEHHs] KOMIOHEHTOB (a), (b) u (c) B
KOHTAKT JJIs1 JOCTH)KEHHUS KeNaTeNbHON peaKLiMi OKHUCIICHHUS.

B onHOM BapmaHTe HCIIONHEHHSI CIOCOO BKITFOYAET CTAHH:

- CTamuIO TIOJy4YeHHs KOMIOHeHTa (a) B ()OpMe BOOHOIO PacTBOpA W/WJIH AHUCIIEPCUH
OJHOTO WM OoJiee TUTHUHOB, IPUYEM COZIEPKaHHE JIMTHUHA B BOJHOM PAacTBOPE COCTABIISET OT
1 mo 50 Bec.%, Takoe kak oT 5 10 25 Bec.%, Takoe kak ot 15 1o 22 Bec.%, Takoe kak ot 18 go 20
Bec.%, B pacyere Ha OOLIMIA BEC BOTHOTO PacTBOPA;

- CTa U0 KOppekTupoBaHus BennanHbl pH nodaBnennem komnoHeHTa (b), BKIIOUYAIOIIEro
BOJIHBIN PACTBOP aMMHUAKa, OHOTO UJIH O0Jiee aMUHHBIX KOMIIOHEHTOB, W/WIIH JIFOOOH UX COJIH;

- CTaIUI0 OKHUCIIEHHSI OOAaBIEHHEM KOMIIOHEHTA (C), BKIIIOYAIOIIErO OKHCIUTEIIb.

B onHOM BapuaHTe UCHIOJHEHMsI CTAJUI0 KOPPEKTUPOBaHUs Beln4dnHbl pH npoBonsT Tak,
YTO IOJIy4eHHbIH BOJHBIM PacTBOp W/MJIM AUCHEpCHs UMeEIT 3HaueHue pH>9, takoe kak >10,
Takoe kak >10,5.

B onHOM BapuaHTe UCIIOJHEHMsI CTAJUI0 KOPPEKTUPOBaHUs BelndnHbl pH npoBonsT Tak,
YTO TOJIyYeHHbIH BOAHBIA PACTBOP M/WJIM JUCTIEPCUsl UMEIOT 3HaueHune pH B auamasone ot 10,5
1o 12.

B onHOM BapuaHTe UCIIOJHEHMsI CTAJUI0 KOPPEKTUPOBaHUs BelnduHbl pH npoBoasT Tak,
4TO 00ECMEeYnBAaIOT MOBBIIIEHNE TeMIepaTypsl 10 >25°C, u 3aTeM peryJupyroT B AuanasoHe 25-
50°C, taxom kak 30-45°C, Takom kak 35-40°C.

B opHOM BapuaHTe WCIONHEHUWs, BO BpEMsl CTaIUM OKHUCJIEHHs, OOeCHeYynuBarOT
NOBBILIEHHE TeMnepaTyphl 10 >35°C, u 3ateM perynupyioT B quamna3one 35-150°C, takom kak 40-
90°C, Taxom kak 45-80°C.

B oaHOM BapuaHTe MCTOJIHEHUs CTaUI0 OKUCJIEHUS MPOBOMST B TE€UEHUE BPEMEHHU OT 1
ceKyHbl 10 48 yacos, Takoro kak ot 10 cekyHn 1o 36 4acoB, Takoro kak OoT 1 MUHYTHI 10 24
4acoB, TAKOTO OT 2 JI0 5 4acoB.

Cnoco6 Il nonyyeHusi OKUCJIEHHBIX JIMTHUHOB

OKuCIeHHbIE JIMTHUHBI, KOTOPBIE MCIOJIB3YIOT B KAY€CTBE KOMITOHEHTA ISl CBSI3YIOIIUX
MaTepHalioB, NMPUMEHSIEMbIX B HACTOSIIEM H300pPETEHHH, MOTYT OBITh TOJyYeHBbI CIIOCOOOM,
BKJIFOYAOIIM MTPUBEIECHHE B KOHTAKT

- KOMITOHEHTa (a), BKJIFOYAIOIIEro OJIUH WK 0OJiee TIUTHUHOB,

- komnoHeHTa (b), BKITFOYArOIIEro aMMHaK W/WJTH OUH WK 00Jiee AMUHHBIX KOMITOHEHTOB,
u/umn o0y WX COJb, W/WIM TUAPOKCUA IIEJIOYHOTO W/WJIHM IIEIOYHO3EMENTBHOIO MEeTajlia,
TAKOT0 KaK TUAPOKCHI] HATPHSI W/WJTA TUAPOKCHU]T KaJIvis,

- KOMITOHEHTa (C), BKJIFOYAIOIIETO OJIUH WK O0Jiee OKUCTUTENEH,

- kommnoHeHTa (d) B opme onHoro mwiu Hojee miacTuGUKaTopoB.

Kowmmonent (a)

KomrmoHeHT (a) BKJIFO4YaeT ONUH Win OoJiee TIUTHHHOB.
B omHOM BapuaHTe UCTIOHEHHsI CTIOCO0a MOJyUYeHUsI OKUCICHHBIX JIATHUHOB KOMIIOHEHT

(a) BKIIFOUaeT OAMH WK OoJiee KpadT-TUTHUHOB, ONWMH WK 0OJiee HATPOHHBIX JIMTHUHOB, OJIUH
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win 0ojiee JUTHOCYJIb(DOHATHBIX JIMTHHHOB, OJWH HJIH 0OJiee OpraHOCOJbBEHTHBIX JIMTHHHOB,
OIWH Win OoJyiee JIMTHUHOB M3 MPOLECCOB OMOpaUHUPOBAHMS JTUTHOLIEIUTFOIO3HBIX ChIPbEBBIX
MaTepHajoB, WIH JFOOYI CMECh HX.

B onHOM BapmaHTe WCHOJHEHMS KOMIIOHEHT (a) BKJIOYAeT OOuH wuiH Ooiee Kpadt-
JIMTHUHOB.

Kowmmosnesrt (b)

B onmHOM BapmaHTe WCHOJHEHUS] TMOJY4YEHHUs OKHUCJICHHBIX JIMTHUHOB KOMMOHEHT (b)
BKJIFOYAEeT aMMMAaK, OIUH WM OOJjie€ aMHHHBIX KOMIIOHEHTOB, W/UJIM JHOObIE UX COJIH, W/WIH
THIPOKCH]T LIEJIOYHOTO U/ WITH IIeJIOYHO3EMETBbHOTO METalIa, TAKOHN KaK TUAPOKCUI HATPUS 1/ WITH
TUIPOKCUTT KaJIUS.

«AMMOHUIMHBIN OKHUCJICHHBIA JIMTHUH» CJIeNyeT MOHUMATh KaK JIMTHUH, KOTOPBIA ObUI
OKMCJIEH OKMCJIMTENIEM B IPUCYTCTBUM AaMMHAKA. T€pMUH «aMMOHUNWHBIA OKUCJIECHHBIA JTUTHUHY
cokpaieHHo 0003HavyaroT kak AOL.

B onHoM BapuaHTe HCMONHEHHsT KOMMOHEHT (b) BKJIIOYAET aMMHAK W/WIH JIIOOYIO €ero
COJIb.

bes HamepeHus BhaBaThCs B JIIOOYKO KOHKPETHYHO TEOPHIO, aBTOpPAM HACTOSILIETO
u300peTeHus]  MPEACTABISETCS, YTO  YJYYIIEHHbIE  XaPAKTEePUCTHKH  CTAOWJIBHOCTH
JIepUBATH3UPOBAHHBIX JIMTHUHOB, TIOJYYE€HHBIX COTJIACHO HACTOSIIEMY H300PETeHHIO C
KoMIoHeHTOM (b), KOTOpPBIH MpeacTaBisier coO00i aMMUaK W/ UM JIFOOYIO €ro COJb, IO MEHbIIeH
Mepe YaCTUYHO OOYCIIOBJIEHBI TeéM OOCTOSATENBCTBOM, YTO aMMHAK TPEACTABIISIET COOOM JieTyuee
COeMHEHHE, U TIOATOMY HCTapsieTCs U3 KOHEYHOI'O MPOAYKTA, UM MOKET ObITh JIETKO yAaJieH U
MMOBTOPHO MCIIOJIb30BaH.

Tem He MeHee, B ’TOM BapHaHTE UCIIOJHEHUs CIIOCO0a MOy YeHHUS] OKUCICHHBIX JIMTHUHOB
MOJKET OBITh ONIArOMPUATHBIM, YTO KOMIIOHEHT (b), KpoMe aMMHaka, OJHOTO MITH 0OJIee aMIUHHBIX
KOMITOHEHTOB, W/WUJIM JIFOOBIX WX COJIeH, Takke BKIIFOYAEeT CPABHHUTEIBHO MAajioe KOJUYECTBO
THIPOKCHIA IIEJIOYHOTO W/WJIH IIEJIOYHO3EMETBHOIO METaljia, TAKOro KakK THAPOKCHI HATPHUS
W/WJT THAPOKCHUT KaJTHSI.

B BapuaHTax MCMONHEHMUS, B KOTOPBIX KOMIOHEHT (b) BKJIFOYAaeT TUAPOKCUIBI IIEJIOUHBIX
W/WJTH 1IeJIOYHO3EMENTbHBIX METAJIOB, TAKHe KaK THAPOKCUA HATPUS W/WJIM THIAPOKCHUI KaJus B
Ka4yeCTBE KOMIIOHEHTA B JOMOJIHEHUE K AMMHAKY, ONHOMY WK 0Ojiee aMUHHBIM KOMITOHEHTaM,
W/ JOOBIM X COJISIM, KOJHMYECTBO THUIAPOKCHUIOB INEJIOYHBIX /WK IIEIOYHO3EMETbHBIX
METaJIIOB OOBIYHO SIBJIIETCS MAJIbIM, TAKUM Kak OT 5 10 70 BECOBBIX YacTeil, TakuM Kak ot 10 1o
20 BeCOBBIX HACTEH MMIPOKCH/IA MIEJIOYHOTO U/ WK IIeJIOYHO3EMENTBHOTO MeTaljia, B pacuere Ha
aMMHAaK.

KowmmosnesT (¢)

B criocobe nosyueHust OKHCIIEHHBIX JINTHUHOB KOMIIOHEHT (C) BKITFOYAaeT OMH WK OoJiee
OKHCJIUTENEH.

B omHOM BapuaHTe UCTIOTHEHHsI KOMITOHEHT (C) BKITFOYAeT OAUH WK Oojiee OKHCIUTENeH
B (¢opMe TMepoKCHIa BOIOPONA, OPraHWYECKHUX WM HEOPraHWYeCKUX IEePOKCHUJIOB,

MOJIEKYJISIPHOTO KHCJIOPOJa, O30HA, BO3AyXa, TaJIOTEHCOAEPIKAIINX OKHUCIUTENeH, win 000k
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CMECH HX.

B HavanbHBIX CTAAMSX OKUCICHUS aKTHBHbIC PAIUKAIbl U3 OKHCIHUTENST OOBIYHO OyIyT
3aXBaThIBATh MPOTOH U3 (DEHOJBHON IPYIIIBI, TAK KaK 3Ta CBSA3b HMEET CAMYI0 HU3KYIO SHEPTHIO
IUCCOLMALIMK B JMTHUHE. BcenencrBue crnocoOHOCTH JIMTHHWHA CTAaOWIIM3HPOBATH PAIMKAJIbI
NOCPECTBOM ME30MEPHH OTKPBIBAIOTCSI MHOTOOOpasHble IMyTH MPOAODKEHHUs (HO Takke
NpeKpalleHus) peakunuu, 1 00pa3yIoTCsl pa3IMuHble TPOMEXYTOUHbIE COSANHEHHUS] U KOHEUHbIE
nponykTel. CpenHsisi MOJNEKyJspHas Macca MOXKET Kak BO3PacTaTbh, TaK M COKPAIIATHCS
BCJIEZICTBHE 3TOH CJIOXHOCTU (M BBIOPAHHBIX YCIIOBHH), U B CBOMX 3KCIEPUMEHTaX aBTOPbI
HACTOSIIEro M300peTeHusi OOBIMHO BHIENHU YMEPEHHOE IOBBILIEHHE CPEAHEH MOJIEKYISIPHON
Maccel mpuMepHo Ha 30%.

B ogHOM BapuaHTe UCIIOJIHEHUSI KOMIIOHEHT (C) BKJIFOYAEeT MEPOKCH]T BOAOPOA.

Ilepokcun Bomopoma, MOXKET OBITh, sIBIsETCS HauOoJee IIMPOKO NPUMEHSIEMbIM
okucnuTeneM Ojarojapss COYETaHHUIO HIKKOW CTOMMOCTH, xopoweil s¢dexkTuBHOCTH U
OTHOCHUTEJIbHO HM3KOMY BIIMSIHHIO Ha OKpyxkawoolmyro cpeny. Korma nepokcun Bopopona
NPUMEHSIOT 0e3 MPUCYTCTBHS KaTaJM3aTOPOB, BAKHBI LIEJNOYHbIE YCIOBHS M TEMIIEPaTypa

BCJIC/ICTBHE CJIEAYIOIUX PEAKIUH, MPUBOIAIINX K O0Opa30BAHUIO PAJUKAIIOB:
H:O0p + OH™ 22 HOO™ + H,0

H:05 + O0H™ 2 0H + H,0 +-0;

ABTOpBI HACTOSIIETO HM300pETeHUs] HALUIKM, YTO JIePUBATH3UPOBAHHBIC JIUTHHHBIL,
NOJlyYeHHbIE  OIMHCHIBAEMBIM  371€Ch  CIIOCOOOM,  COIEpIKAaT  yBEJIHYEHHBbIE  KOJIUYECTBA
KapOOKCHJIbHBIX KUCJIOTHBIX TPYII B pe3yJbTaTe Mpolecca OKHCIeHus. be3 HamepeHwus
B/IABAThCsI B JIFOOYIO KOHKPETHYIO TEOPHIO, aBTOPAM HACTOSILIEr0 H300pEeTeHHUs MPECTaBIsIeTCs,
qTO COACPpKAaHUEC Kap6OKCI/I.HbeIX KHCJIOTHBIX I'PYIIII B OKUCJICHHBIX JIMTHUHAX, IMOJIYYCHHbIX B
crnoco0e COrjlacHO HACTOSIIEeMy H300pPETeHUI0, WIPaeT BAXKHYK pOJIb B JTOCTHKEHHUH
KEJIATCIIbHBIX XapaKTCPUCTHK peaKL{HOHHOﬁ CIIOCOOHOCTH ACPUBATU3UPOBAHHBIX JIMTHUHOB,
MOJIYUYCHHBIX OIIUChIBAEMbIM 31€Ch CIocoooM.

E1me oqHO npenmMyiiecTBo crocoda OKUCIEHHSI COCTOUT B TOM, YTO OKHCJICHHBIN JIMTHUH
sBJisieTcst 6osee ruapouIbHBIM. BbicOKast ruipoUIbHOCTh MOXKET MOBBIIIATH PACTBOPUMOCTD B
BOAE U obOseryaThb AATE3UI0 Ha MOJIAPHBIX MOAJIOXKKAX, TAKUX KaK MUHEPAJIbHBIC BOJIOKHA.

Kowmmonesnt (d)

KowmnonenT (d) BkirouaeT oguH min Oosee miacTuhuKaTopos.

B ongHom BapuanTe wucnonHeHuss KOMIOHeHT (d) BkJrOWaer oamH wim  Ooee
1acTU(UKATOPOB B (hOpPME MOJIHMOJIOB, TAKUX YIJIEBOIbI, THAPHPOBAHHbBIE caxapa, TaKHe Kak
COpOUT, SPUTPUT, TJIHULEPHUH, MOHOITHJICHIJIUKOJb, MOJUITUICHIJIMKOIHN, MPOCThIe S(PHUPHI
MOJHMATHIICHIJIMKOJSA, MPOCTbie MOMU3upbl, (GranaTel W/WIN KUCIOTHI, TAKHE KaK aIMITHHOBAs
KHCJIOTA, BAHWJIMHOBAs KHCJIOTA, MOJIOYHAs KUCJIOTa W/HWIU (epyJioBasi KUCIOTA, aKPUIIOBbBIE
NOJHMMEpbl, MOJMBUHWIOBBIH CIOUPT, MOJUYPETAHOBBIE JUCIEPCUH, OSTHICHKapOOHAT,
NPONMUIEHKApOOHAT, JAKTOHbI, JIAKTAMBbl, JIAKTHIbL, TMOJUMEPbl HAa aKPHJIOBOH OCHOBE CO

CBOOOTHBIMU KapOOKCHIIBHBIMHE TPYIIIIAMH, W/ WIIH TIOJIHY PETAHOBBIE TUCTIEPCHH CO CBOOOTHBIMU
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KapOOKCHJIbHBIMH TPYIIIAMH, MTOJIHAMUIBI, AMUIBI, TAKHe Kak KapOaMu/MOUEBHHA, WU JTIOObIE
CMECH HX.

ABTOpBI HACTOSIIErO M300pETeHMs] HALUIM, YTO BBeAeHHE KommoHeHTa (d) B ¢opme
onHOro mwin Oojee miacTuGUKATOPOB 0OECIEUNBAET CHIDKEHHE BSI3KOCTU PEAKIMOHHON CMECH,
YTO TMO3BOJIIET 00ECTIeYNTh OYeHb H(PPEKTUBHBIN CIIOCOD MONTyUEHHsI OKUCIEHHBIX JJUTHIUHOB.

B ogHOM BapuaHTe OCYLIECTBJICHHS COTJIACHO HACTOSIIEMY M300peTeHHI0 KOMITOHEHT (d)
BKJIIOYAeT OOWH Wik Oosiee mactTuukatopoB B (GOpMe IMOJHOJNOB, TAaKUX YIJIEBOIBI,
THIPUPOBAHHBIC caxapa, TakKhe Kak COpOUT, SPUTPUT, TJIMLEPHH, MOHOSTHJICHIIIHKOIb,
MOJIUATHJICHTJTUKOJIH, TIOJTMBUHUJIOBBIH CITUPT, TIOJUMEPHI HA aKPHJIOBOM OCHOBE CO CBOOOTHBIMU
KapOOKCWJIbHBIMH ~ TPYMIAMU, W/  TOJHYyPETAHOBbIE JHCIIEPCHH CO  CBOOOIHBIMU
KapOOKCHJIbHBIMU TPYIINIAMH, MMOJIMAMUIBI, AMUIBI, TaKHe Kak kKapOaMua/MOUEBHUHA, WU JIOObIE
CMECH HX.

B ogHOM BapuaHTe OCYLIECTBJICHHS COTJIACHO HACTOSIIEMY M300peTeHHI0 KOMITOHEHT (d)
BKJIFOYAeT OAMH WM Oojiee MiacTU(UKATOPOB, BHIOPAHHBIX M3 TPYMIIBI MOJUATHICHTJIHKOJIEH,
MOJTMBHHHUJIOBOTO CITUPTA, MOUEBHHBI, UK JIFOOBIX CMECEeH UX.

JlONOJTHUTEIbHBIE KOMIIOHEHTbI

B omHOM BapuaHTe UCHOJHEHHS CHOCOO TMOJYYeHHUsT OKHCJIEHHBIX JINTHUHOB
NPEATNIOYTUTENIBHO BKJIIOYAET OTOJHUTENbHbIE KOMIIOHEHTBI, B YaCTHOCTH, KOMIIOHEHT (V) B
(opMe KaTamM3aTOpa OKUCIICHUS, TAKOTO KaK KaTajJu3aTop U3 OJHOTO WK Ooyiee MepeXOIHbIX
METAJUIOB, TaKOW Kak CyJb(aT »Kejie3a, TAKOro, KaK KaTaJu3aTOphl, CONEpKallue MapraHell,
naJJIaiviA, CeJieH, BOJb(pam.

Takue KaTanmu3aTOpPbl OKUCJIEHHs] MOTYT TOBBIIIATH CKOPOCTh PEAKIHH, TEM CaMbIM
yJydinasi CBOMCTBA OKMCIECHHBIX JIMTHUHOB, MOJyYeHHBIM 3THM CITOCOOOM.

MaccoBbI€ COOTHOIIEHUS] KOMIIOHEHTOB

KBanmupuuupoBaHHbIi CHEMAINCT B 3TOH OONACTH TEXHONIOTMU OyAeT MPHUMEHSTh
komroHeHThl (a), (b), (¢) u (d) B TakuX OTHOCHTENBHBIX KOJHYECTBAX, YTO JOCTUTAETCS
JKeJaTeNbHAas CTENEHb OKUCIIEHUs IUTHUHOB.

B onHOM BapuaHTe HCIIONHEHHS CIIOCO0 MCTIONHSIOT TAK, YTO CIIOCO0 BKIIFOYAET

- KOMIIOHEHT (@) BKJIOYaeT OJUH WK 0OJiee JTUTHIHOB,

- koMnoHeHT (b) BKJIIOUaeT aMMHaK,

- KOMIIOHEHT (C) BKJIFOYAeT OJMH WK OoJiee OKUCIHUTENeH B popMe MepoKCHIa BOJOPOA,

- komnoHeHT (d) BkIFOYaeT oavH wiu Oojiee TIacTU(GHUKATOPOB, BEIOPAHHBIX U3 TPYIIIIBI
MOJIUSTUIIEHTJIUKOJIA,

IIPUYE€M MAacCOBBbI€ COOTHOLIEHHWsl JIMTHMHA, aMMMaka, IEepOKCHAAa BOAOpPOdAa U
MOJIUATUJICHTJIUKOJIS SIBJISIFOTCS TaKUMH, YTO KOJW4ecTBO ammuaka cocrtasisier oT 0,01 go 0,5
BECOBBIX 4acTei, Takoe kak ot 0,1 mo 0,3, Takoe kak otT 0,15 g0 0,25 BecoBbIX HacTeli aMMuaKka
(25%-HbIif IO BeCy pacTBOp B BOZE), B pacueTe Ha CYXOH BeC JIMTHUHA, M MPHYEM KOJIHYECTBO
nepokcuaa sogopona (30%-Helii o Becy pacTBop B Bozae) coctasisier ot 0,025 no 1,0 BecoBoit
yacTy, Takoe kak oT 0,07 go 0,50 BecoBbix "yactei, Takoe kak ot 0,15 no 0,30 BecoBbIX HacTeii, B

pacueTre Ha CyXOU BEC JIMTHUHA, U TPUYEM KOJMYECTBO MOJIUITUIIEHIIMKOJA cocTasisier ot 0,03
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1o 0,60 Becorbix yacteii, Takoe kak ot 0,07 g0 0,50 BecoBbIx uacrteii, Takoe kak oT 0,10 go 0,40
BECOBBIX YaCTell MOJIMITUIIEHIJIMKOJISA, B PacyeTe Ha CYyXOil BeC JIUTHUHA.

JUis enu HacTOsIIero U300pETeHUs], TEPMUH «CYXOH BEC JIMTHUHA» IMPEINOYTHTEIBHO
NOJPa3yMeBaeT BEC IMTHUHA B (POpMeE TIOCTABKH.

Crocob

Cymectyet 6ojiee, 4eM OHa BO3MOKHOCTh MPUBEACHHsI KOMIIOHEHTOB (a), (b), (¢) u (d)
B KOHTAKT JJIs1 JOCTH)KEHHUS XKeNaTelbHON peaKLIMi OKUCIICHHUS.

B onHOM BapmaHTe HCIIONHEHHSI CIOCOO BKITFOYAET CTAAHH:

- CTaQAMIO TOJYyYeHHUs KOMIOHeHTa (a) B (popMe BOIHOro pacTBOpa W/WIM JUCIIEPCHU
OJIHOTO WM OoJiee JTUTHUHOB, IPUYEM COZIEPKaHHE JIMTHUHA B BOJHOM PAacCTBOPE COCTABJISET OT
5 1o 90 Bec.%, Takoe kak ot 10 mo 85 Bec.%, Takoe kak ot 15 no 70 Bec.%, B pacuere Ha OOLTHIA
BEC BOJHOTO pacTBOpPA;

- CTaAUI0 KOppeKkTHpoBaHus BenuuuHbl pH nobGasnennem komnonenta (b),

- ctaauio nodasneHust komnoHeHTta (d);

- CTaJI0 OKHCIIEHHUs 10OaBIEHHEM KOMIIOHEHTA (C), BKIIFOUAIOINEr0 OKUCIHTENb.

B onHOM BapuaHTe UCHIOJHEHMsI CTAJUI0 KOPPEKTUPOBaHMs BelndnHbl pH npoBonsT Tak,
YTO TOJYYEHHbIH BOAHBIA PACTBOP M/WIM AMCHEpCHs MMEIOT 3HaueHue pH>9, takoe kak >10,
Takoe kKak >10,5.

B onHOM BapuaHTe UCIIOJHEHMs CTAJUI0 KOPPEKTUPOBaHUs BelnduHbl pH npoBoasT Tak,
YTO MOJTyYEHHbBIH BOAHBIN PaCTBOP W/WIH JUCTIepPCHs UMEIOT 3HaYeHue pH B quamnasone ot 9,5 no
12.

B omHOM BapuaHTe UCTIOJHEHMSI CTAUI0 KOPPEKTUPOBaHUs BelndnHbl pH npoBonsT Tak,
9YTO 00ECTIeYMBAIOT MOBBIIIEHHE TeMIepaTypbl 10 >25°C, u 3aTeM peryJupyroT B AHana3oHe 25-
50°C, Takom kak 30-45°C, Takom kak 35-40°C.

B opHOM BapuaHTe WCIONHEHUWs, BO BpEMsl CTAaIUH OKHUCJIEHHs, OOeCHeYUBaIOT
NOBBILIEHHE TeMIepaTyphl A0 >35°C, u 3ateM perynupyioT B quana3one 35-150°C, takom kak 40-
90°C, Takom kak 45-80°C.

B oaHOM BapuaHTe MCNOJIHEHUs CTaUI0 OKUCJIEHUs MPOBOMST B TE€UEHUE BpPEMEHHU OT 1
CEeKYHJbI 10 24 4acoB, TaKOro kak ot 1 MuHyThI 10 12 yacoB, Takoro kak ot 10 MUHYT A0 8 4acos,
TaKoro OT 5 MUHYT A0 1 yaca.

ABTOpBI HACTOSIIIErO HM300PETEHHs HAILIM, YTO CIOCO0, Kak 311eCh OMHCHIBAEMBII,
MO3BOJISIET MOJIYYUTh BBICOKOE COIeP KaHKe CyXOro MaTepuaa B peakLiuOHHON CMeCH, U IO3TOMY
BO3MO’KEH BBICOKHI BBIXOJ] B CMIOCOOE COTJIACHO HACTOSIIEMY U300PETEHUI0, YeM 00eCIIeYBAIOT
NOJIyYeHHEe MPOAYKTa peakuuu B (HOpMe OKHCIEHHBIX JHTHHHOB, HCIIOJIBb3YEMBIX B KAa4eCTBE
KOMIIOHEHTa B MPOAYKTaxX MPOMBILIIIEHHOTO MaCCOBOIO MPOU3BOACTBA, TAKUX KaK MPOAYKTHI HA
OCHOBE MUHEPAJIbHBIX BOJOKOH.

B onmHOM BapmaHTe MCHONHEHHS CIOCOO HCIONHSIOT TakK, YTO COAEPKaHHE CYXOro
MaTepuaja B peakLinoHHOHN cmecH cocTasisieT oT 20 1o 80 Bec.%, Takoe kak oT 40 1o 70 Bec.%.

B omgHOM BapuaHTe WMCHOJHEHHS CHOCOO HMCIONHSIOT TaK, YTO BS3KOCTh OKHCIEHHOTO

nurauHa umeet 3HadeHue ot 100 cll go 100000 cll, Takoe kak 3nadenue ot S00 clIT go 50000 cIl,
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taxoe kak 3Hadenue ot 1000 cII no 25000 cll.

JUts 1enu HacTOSILEero M300peTeHHs, BS3KOCTh IMPENCTaBIsIeT COOOH IHHAMHYECKYIO
BSI3KOCTb, M OIPENENsieTCs] KaK COMPOTUBJICHUE >KHIKOCTH/TIACTBI W3MEHEHHMIO (POPMBI, WIIH
JBUKEHUIO COCEHMX 4YacTell OTHOCUTENBHO APYT JApyra. Bs3KocTb M3MEpSIOT B CaHTUIyas3ax
(cIl), xoTopbie sxBuBaNeHTHBI | MIla-cex (MUIIHIACKaIb B CEKYHAY). BA3KOCTh M3MepstOT npu
20°C ¢ ucnoip30BaHUEM BHUCKO3UMeTpa. J[JIsi mesin HACcTOSIIero M300peTeHus, AUHAMUYECKas
BSI3KOCTh MOKeT ObITh n3MepeHa rpu 20°C ¢ momotipio BuCko3umerpa bpykdumnbaa ¢ reomerpueit
«KOHYC-IUIUTaY.

B onHOM BapuaHTe NCTIOIHEHUS CIIOCOO UCTIONHSIOT TaK, YTO CIOCO0 BKJIFOYAET POTOPHO-
CTaTOPHOE YCTPOMICTBO.

B onHOM BapuaHTe HCMOJHEHHUs CHOCOO MCIONHSIOT TaK, YTO CIOCOO HMCIIONHSIOT Kak
HEIPEPbIBHBIN UJIU MOJIy HEIIPEPBIBHBIN MPOLIECC.

Y cTpOWCTBO JJIst HICIQJIHEHUS CIIoco0a

Hacrosimee wu3o0OpeTeHne Takke HAmNpaBIeHO HA YCTPOHCTBO Uil  HMCIIOJHEHUSI
OITUCBIBAEMOTO 371€Ch CrIocoda.

B onHOM BapuaHTe UCTIONHEHHUS yCTPOHCTBO ISl HCIIOMHEHHSI CIOC00a BKIFOYAET:

- POTOPHO-CTaTOPHOE YCTPOICTBO,

- YCTPOWCTBO AJIsl IPEABAPUTEIHHOIO CMELIMBAaHUSI KOMIIOHEHTOB (a), (b), (d),

- onuH wiu OoJiee BITyCKHBIE KaHAJIBI 1JIsl BOJbI, KOMITIOHEHTOB (a), (b), (¢) u (d),

- onuH Wiu OoJiee BBIMYCKHbIE KaHABI IS OKUCJIEHHOTO JINTHUHA.

B onHOM BapuaHTe HMCMOJNHEHHsI YCTPOHCTBO CKOHCTPYHMPOBAHO TAKMM OOpa3oM, HTO
BITyCKHbIE KaHAJIbI IJIsl IPEIBAPUTENILHOTO CMelIeHuss KOMIOHEHTOB (a), (b) u (d) HaxonsTcs Ha
POTOPHO-CTAaTOPHOM YCTPOMCTBE, U yCTPONCTBO, KPOME TOT'O, BKJIFOYAET KaMeEpY,

NpUYeM YKa3aHHAs KaMepa UMeeT BITyCKHOM KaHaJ JUis KOMIIOHEHTa (C), U

NpUYeM YKa3aHHAs KaMepa UMeeT BbIITyCKHON KaHaJ JIJIsl OKUCJIEHHOTO JINTHUHA.

PoTopHO-cTaTOpHOE YCTPONCTBO MPEACTABISIET COOOM YCTPOHCTBO 1jisi 00paboTKu
MaTepHaJioB, BKJIKOYAIOINEE CTATOP, KOHPUTYPUPOBAHHBIN KaK BHYTPEHHUN KOHYC, CHAOKEHHBIN
3yOuaTeiMu BeHUAMHU. CTaTop B3aMMOJEHCTBYET C POTOPOM, HMEIOIIUM BBICTYHAIOIIUE H3
CTynuIbl cuibl. KaXxaas U3 3THUX CIUL CONEPIKUT 3y0 B 3aLleTUIEHHH ¢ 3yOOM 3y04aThIX BEHIIOB
craropa. Ilpu kxaxmom oOopore portopa obOpabaTbiBaeMblii MaTepuaj MEPEHOCUTCS Naiblle
HAapyKy B OJHY cCTaauio, Oyaydd MPU 3TOM TMOABEPTHYTHIM HMHTEHCHUBHOMY CIBHIOBOMY
BO3ACHUCTBUIO, TIEpEMEIINBAEMbIM U TiepepacnpenessieMbiM. CIuIa poTopa U HAXOASIIACS HIDKE
KOHTEHHEepHasi KaMepa BEPTHUKAJIBHOTO YCTPOHCTBa OOECIIeYMBAET BO3MOXKHOCTH ITOCTOSIHHOHN
neperpyniupoBKY MaTeprata U3HYTPH HAPYKY, H CO3AET MHOTOCTOPOHHIOK 00paboTKy CyXoro
W/WIM BBICOKOBSI3KOTO MaTepuajia TaK, YTO YCTPOWCTBO OKAa3bIBAE€TCS B BBICHICH CTETICHH
5(¢(}eKTUBHBIM IUII WHTEHCHUBHOIO TIE€PEMEIIMBAHUS, IUIACTHKAUWHY, (QUOpHuMpOBaHUs,
pa3npoOsieHusi, M TOAOOHBIX MPOLECCOB, BAXKHBIX B IPOMBIIUIEHHOM IPOH3BOICTBE.
BepTtukanbHoe pasMelieHrne kKopryca objerdaer mnepeMelleHne Marepuajia oT mnepudepuu B
CTOPOHY LICHTPA YCTPOMCTBA.

B omHOM BapuaHTe HCHOJHEHMsI POTOPHO-CTATOPHOE YCTPONCTBO, MCIIONB3yEMOE B
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croco0e COrIacHO HACTOSALIEMY U300PETEHHUIO, BKIIFOYAET CTATOP € 3yOUaThIMU BEHIIAMH, H POTOP
¢ 3yOoM B 3ameruieHuu ¢ 3yOom craropa. B 3TOM BapuaHTe HCTIONHEHHsS] POTOPHO-CTATOPHOE
YCTPONCTBO UMEET CEeAYIOLINe MPU3HAKU: MEXY CIHULAMH POTOpPa BLICTYIIAET HAIPABISAIOLIAS
BOPOHKa, KOTOpasi KOHLEHTPUPYET MOTOK MaTepHaja, MOCTYyNAroLIero CBEpXy B LIEHTPAJIbHYIO
4acTb KOHTeHHepa. Hapy:kHas MOBEPXHOCTh HAINpPaBISIOLIEH BOPOHKHU ONpPEAENseT KOJbLEBOU
3a30p, Ipoccenupyromuil TeueHue marepuana. Ha porope mpeaycMOTpeH MOAAIOIIMI INIHEK,
KOTOPBII MONaeT Marepuan B CTOPOHY padoueil yactu ycrpoiictBa. Hampasmsromas BOpoHKa
YAEPKUBAET NMPONYKT B aKTUBHOM 30HE YCTPONCTBA, U MOJAIOLIUI IIHEK CO3AAaeT MOBBIIIEHHOE
JlaBJIeHHE MaTepuasa B LICHTpE.

s Oonee moapoOHOro OMMCAHUST POTOPHO-CTATOPHOTO YCTPOMCTBA, MPUMEHSIEMOTO B
OJJHOM BapHUaHTE WCIOJHEHHUs Ccroco0a, NMPUBEIAEHA CChUIKA HA MATEHTHbIM AokyMeHT US
2003/0042344 A1, KOTOpBI BKJIFOYEH CCBUIKOM.

B ogHOM BapuaHTe NCTIONHEHUS! CIIOCO0 UCTIONHSIOT TaK, 4TO B COCO0E HCTIONB3YIOT OTHO
POTOPHO-CTaTOPHOE YCTPOMCTBO. B 3TOM BapuaHTe MCNONHEHUs CMEIIEHWE KOMIIOHEHTOB U
PEaKLU0 KOMIOHEHTOB NIPOBOJAT B OTHOM U TOM K€ POTOPHO-CTATOPHOM YCTPOMCTBE.

B onHOM BapuaHTe MCIIOJHEHUs! CIIOCO0 MCTIONHSIOT TakK, YTO B CIIOCOOE MPUMEHSIOT J1Ba
win 6oJiee pOTOPHO-CTATOPHBIX YCTPOHCTB, MPHYEM IO MEHbIIEH Mepe OJJHO POTOPHO-CTATOPHOE
YCTPONCTBO HCIOJB3YIOT AJIsI CMELIEHHs] KOMIIOHEHTOB, U IO MEHbLIEH Mepe OJHO POTOPHO-
CTaTOPHOE YCTPOMCTBO UCHONB3YIOT JIs1 NPOBEACHUS PEAKLIUN KOMIIOHEHTOB.

1ot crocod MoKeT ObITh MOPA3AETICH Ha IBE CTAIHH:

1. mony4eHust TUrHUHOBOM Macchl (a)+(b)+(d),

2. OKUCJICHHsI IMTHUHOBOMN MacChl.

Kak npaBuio, mpUMEHSIFOT pOTOPHO/CTATOPHbIE MAIIMHBI ABYX PA3JIMYHBIX THIIOB!

1. OTKpBITYIO POTOPHO/CTATOPHYIO MAIIKMHY, IPUTOJHYIO JJIsi CMEIIUBAHUS JIATHUHOBOTO
MOPOLIKA C BOJOH IO O4Y€Hb BBICOKOI KoHUeHTpalwu (0T 30 1o 50 Bec.%). MeHee HHTEHCUBHOE
nepeMeIIuBaHie, HO CleHaIbHbIE BCIIOMOTATENIbHBIE 3JIEMEHTHI (BITyCKHAsl BOPOHKA, INHEK, U
T.J.) IPUMEHSIOT J1s1 00pabOTKHU BBICOKOBSI3KHX MaTepHajoB. bojiee HU3Kast OKpy’KHasi CKOPOCTh
(mo 15 w/cex). Mammnaa MokeT OBbITb HCHOJB30BaHA KaK CHUCTEMa MEPUOIUYECKOrO WU
HENPEPBIBHOI'O JIEUCTBHSL.

2. POTOpPHO/CTaTOPHYIO MAIIMHY B TEXHOJOTMYECKOH JIMHUH, KOTOpPask CO3IAET ropasno
OoJiee BBICOKME CIBUTOBBIE HArPy3KH - OKPYKHbIE CKOPOCTH IO 55 Mm/cek - u obecreunBaer
OnaronpusiTHbIE YCJIOBUSL JJIi OY€Hb OBICTPOW XHUMHYECKOW peakuuud. MaimHa JOJDKHA
HCIIOJIb30BAThCSl HEMPEPBIBHO.

B OTKpBITOH pOTOPHO/CTATOPHON CHCTEME IMOJYHAIOT MAcCy «JIMTHUH/BOZA» C BBICOKOM
kKoHueHTpauueit (ot 45 no 50 Bec.%). [TopomkooOpa3Hbll JTUTHUH MEIJIEHHO TMOAAIT B TEILIYIO
Bony (ot 30 mo 60°C), B KoTOpYIO OBLIH HOOAaBJIEHBI HAUIEKAIINE KOJMUECTBA BOXHOTO PacTBOPa
aMMHaKa W/WIN IIEeJOYHOTO OCHOBAHMS. JTO MOXET OBITh CAENAHO B MEPHOAMYECKOM PEKHIME,
WA MaTepUabl MOJBOIAT MONEPEMEHHO/HETIPEPBIBHO, CO3/1aBasi HEMPEPBIBHBIN IMOTOK MACChI B
CJIEAYIOUIYIO CTaJUIO.

Cos3panHas Macca JOJDKHA MOAAEP>KUBATBHCS MPU TeMIepaType okojio 60 rpaaycos s
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COXPaHEHHUs1 HACTOJIBKO HU3KOH BSI3KOCTH, HACKOJBKO BO3MOXKHO, U T€M CaMbIM BO3MOXHOCTHU
nepeKkayrBaHusl MaTepraa. 3aTeM ropsuyio Maccy «JIurHusa/Boga» ¢ pH ot 9 no 12 nepenocsr ¢
HCIIOJIb30BAHUEM MOAXOASLIEr0 HACcOCa, HApUMEp, BUHTOBOIO HACOCAa KaBUTALIMOHHOIO THUIA
WJIM THOTO OOBEMHOTO HacOCa, B CTAIUIO OKHUCIICHUS.

B onmHOM BapmaHTe MCMOJIHEHUS] OKUCIICHHUE MPOBOMASIT B 3aKPBITOW POTOPHO/CTATOPHOMN
CHUCTEME B YCJIOBHUSIX HENPEPBIBHOM pPEAKLUUU B TEXHOJOIMYECKOM JMHMHU. BOmHBIN pacTBOp
aMMHaKa W/WIM INeJOYHOTO OCHOBAaHHUS HO3MPYIOT IOCPENCTBOM JO3MPYIOIIEro Hacoca B
POTOPHO/CTATOPHYIO KaMepy B MeCTO HauOONbIIUX TypOyJIEeHTHOCTH/CBUTA. DTO O0eCTIeunBaeT
OpicTpyro peakuuto okucieHus. Oxucnennbii marepuan (AOL) BbIBOOST U3 peakTopa
TEXHOJIOTHYECKOH IMHUU U COOMPAIOT B HAJUIEKAIINX pe3epByapax.

Peax1iMOHHBIA OPOAYKT

ABTOpPBI HACTOSILIETO M300PETEHHsI HEOXKUIAHHO HAIIUIH, YTO TMOJyUYE€HHbIE OKUCIICHHbBIE
JIUTHUHBI UMEIOT BECbMa JKeJIaTeJIbHbIe XapaKTePUCTHKU PEAKIIHOHHON CIIOCOOHOCTH, U B TO K€
BpeMs MPOSIBJISIIOT YJIyUYILIEHHbIE CBOHCTBA OTHECTOMKOCTH, KOTZIa X HUCIIOJB3YIOT B MPOAYKTAX,
I7l€ OHU BKJIOUEHBl B CBS3YIOIIYIO KOMIIO3UIMIO, M YJYYIIEHHYIO JOJTOBPEMEHHYIO
CTaOMJIBHOCTD, MPEBBILIAIOIIYI0 XapAKTEPUCTHKH U3BECTHBIX OKUCIIEHHBIX JTUTHUHOB.

Kpome Toro, OKHCIeHHBIH JTUTHUH MPOSIBIISET YTy YIIEHHY 0 THAPO(PHIEHOCTD.

BakHbpIM mapamMeTpoM peakHOHHON CIIOCOOHOCTHU MOJTy4YE€HHBIX OKUCJIEHHBIX JINTHUHOB
SIBJIIETCSI CONleprKaHie KapOOKCHIIBHBIX KHCJIOTHBIX TPYIII B OKHCIEHHBIX JIMTHUHAX.

B onHOM BapuaHTe MCTOJNHEHHsI MOJYYEHHbIH OKUCJIEHHBIH JINTHUH UMEET COep KaHue
KapOOKCHIIBHBIX KUCIOTHBIX rpymm oT 0,05 no 10 mmon/r, Takoe kak ot 0,1 1o 5 MMon/T, Takoe
kak ot 0,20 no 2,0 mmoui/r, Takoe kak ot 0,40 mo 1,5 mmou/r, Takoe kak ot 0,45 no 1,0 mmos/r, B
pacueTe Ha CyXOH BEC KOMIIOHEHTA (a).

Ewe ogun BapuaHT OnmucaHus COAep KaHus KapOOKCHUIIbHBIX KHCIOTHBIX IPYTII COCTOUT B
MPUMEHEHUN CPEIHErOo COAEep KaHUs KapOOKCUJIBHBIX KHUCJIOTHBIX TPYII Ha MaKpOMOJIEKYJTY
JMTHUHA COTJIACHO ClIEAYIOLIeH (hopmyJie:

Cpeonsia COOH-¢ghynxyuonansnocmo=(moneit COOH 6 yenom)/(moneii nueHuna 6 yeiom)

B onHOM BapuaHTe WCIOJHEHHs TMOJYYeHHBIH OKUCJCHHBIH JIMTHUH WUMEET CpelHee
comepkaHne KapOOKCHJIbHBIX KHCIOTHBIX Trpynn Oosee 1,5 rpynm Ha MakpOMOJEKYJy
KOMITOHEHTa (a), Takoe Kak OoJiee 2 rpyIi, Takoe Kak doyee 2,5 rpymi.

Cnoco6 111 nonyyeHnsi OKUCJIEHHBIX JIMTHUHOB

OKuCIeHHbIE JIUTHUHBI, KOTOPBIE UCTIOJIB3YIOT B KAUeCTBE KOMIIOHEHTA ISl CBS3YIOIIETO
Marepuaia, MPUMEHSEMOr0 B HACTOSIIEM HM300pETEHHUH, MOTYT OBITH MONYYEHBI CIIOCOOOM,
BKJIFOYAOII[M MTPUBEIECHHE B KOHTAKT

- KOMITOHEHTa (a), BKJIFOYAIOIIEro OJIUH WK 0OJiee IUTHUHOB,

- komnoHeHTa (b), BKITFOYArOIero aMMHaK W/WJIi OUH WK 00Jiee AMUHHBIX KOMITOHEHTOB,
u/umn o0y WX COJb, W/WIW TUAPOKCUA IIEJIOYHOTO W/WJIHM IIEIOYHO3EMENTBHOIO MEeTajlia,
TAKOT0 KaK TUAPOKCHI HATPHSI W/WJIA TUAPOKCHU]T KaJIvis,

- KOMITOHEHTa (C), BKJIFOYAIOIIETO OJUH WK O0Jiee OKUCTUTENEH,

- Heobsi3aTenbHO, koMmoHeHTa (d) B opme onHOTro min HoJee miacTu(GuKaTopos,
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U WCTIOJTHEHNWE CTAJNH CMELIEHHs)/OKUCIIEHUs], IPUYEM MOJy4Ya0T OKUCIEHHYI CMECh, C
NOCJIEYIOMEl CTanueil OKUCIEHNs], PUYEM OKHCICHHYIO CMECh OCTABILSIFOT ISl TIPOJOJIKEHUS
pearupoBaHus B TEUEHUE BPEMEHHU Bbliep:kuBaHus OT 1 cexyHabl 10 10 yacos, Takoro kak ot 10
CEeKyHJ 10 6 4acoB, Takoro kak ot 30 cekyHa 10 2 4acos.

KowmnonenTs! (a), (b), (¢) u (d) sBnsroTcst TakMMHU, Kak ONpPENENIEHO BBILIE B pas3zele
«Cmocob II monyueHust OKMCIEHHBIX JINTHIHHOBY .

B ongHOM BapmaHTe WCHONHEHHs CIOCOO BKIFOUAET CTAaUIO IPEIBAPUTEIBHOTO
CMeIIEeHHs, B KOTOPOIl KOMIIOHEHTHI MPUBOAST B KOHTAKT APYT C JPYTOM.

B cTanuu npeaBapuTenbHOrO CMEIIEHUs] MOTYT ObITh IPUBEAEHBI B KOHTAKT MEXKAY COOOM
CJIEYIOLINE KOMIIOHEHTHI:

- KOMIIOHEHT (@) 1 KOMITOHEHT (b), uiu

- KOMITOHEHT (a) 1 KoMIIoHeHT (b) 1 KOMIOHEHT (¢), uiu

- KoMIIOHeHT (a) 1 komrioHeHT (b) u kommnoneHT (d), nn

- KOMITIOHEHT (a) 1 KoMIOHeHT (b) 1 KOMNOHeHT (¢) 1 KoMIoHeHT (d).

B onHOM BapuaHTe HCMOJHEHHs] BO3MOXKHO, YTO CTaJMIO MPEIBAPUTENBHOIO CMEIIEHHS
NPOBOJAT KaK OTAEIbHYIO CTAIHIO, U TOCJE CTAIUM IMPEIBAPUTEIBHOTO CMEIIEHUs MPOBOMASAT
CTQAMIO CMEIIEeHUS/OKHCIEeHUs.. B TakoM BapuaHTe OCYLIECTBJICHHsS H300peTeHHsT OCOOEHHO
NPEANOYTUTENIBHO NMPUBOAUTH B KOHTAKT APYT C APYrOM KOMIOHEHT (a) u KoMmmoHeHT (b), u
HeoOs13aTesIbHO KOMIOHEHT (d) B CTaguu npenBapuTeIbHOrO CMELICHHs. 3aTeM B MOCIENYoIei
CTaAuU CMELISHHs/OKUCJICHUs] K TIPEABAPUTENbHONH CcMecH, oOOpa30BaHHOH B CTaauu
NPEABAPUTENLHOTO CMEIIEeHHsI, JOOABIISIIOT KOMITOHEHT (C).

B ogHOM BapuaHTe WCIONHEHUS BO3MOXKHO, YTO CTAIHsl NMPEABAPUTEIBHOIO CMEIIEHHSI
COOTBETCTBYET CTaJIMU CMELIEHHsI/OKUCIIeHUsl. B 3TOM BapuaHTe OCyLIECTBJICHUs N300pEeTeHUs
CMEIINBAIOT KOMITOHEHTBI, HampuMep, KOMIOHEHT (a), kommoHeHT (b) u KoMmoHeHT (C), u
NpOIeCC OKHUCIEHHS HAYMHAIOT B TO JK€ BpeMs. BO3MOXHO, 4YTO MOCIENyollee Bpems
BBIIEPKUBAHMS MTPOBOISAT B TOM K€ YCTPOWCTBE, KaKoe ObLJIO HUCIOIB30BAHO ISl BHITIOJHEHUS
CTaguu cMelneHust/ OKuceHus. Takol BapraHT OCYIIECTBIICHUS U300PETEeHUS SIBIISIETCS OCOOEHHO
ONaronpusTHBIM, €CJIM KOMIIOHEHT (C) peacTaBiisieT co00i BO3ayX.

ABTOpBI ~ HacTOAIIEr0  W300pPETeHWs  HAILIM,  YTO  NPOBENEHHE  CTaauH
CMELIEHHsI/ OKUCIICHUsST ¢ TIOCHIEAYIOUIeH CTaquell OKHCICHHs, B KOTOPOH MPENNOYTHTEIBHO He
MPOIOJIKAIOT MEPEMEIINBAHNE PEAKIIHOHHONW CMECH, CKOPOCTh OKHUCJICHUSI MOYKHO PEryJIHPOBATh
oueHb 3P(PEKTUBHBIM MyTeM. B TO ke BpeMsi COKpAINArOTCsl pacXobl Ha UCTIOJHEHHE Crocoda,
NOCKOJIbKY JUIS CTaJuU OKHCIICHHs, BBIMOJIHAEMOW TMOCIE CTaANH CMEIICHUS/OKHCICHHUS,
TpeOyeTcsi MeHee CIIOKHOe 00OpYAOBaHHE.

Emme ogHO mpenMyImecTBo COCTOUT B TOM, YTO OKHCJICHHBIH JIUTHUH, KOTOPBIA TOJTyYEH,
SIBJIIETCSI OCOOEHHO CTa0MIbHBIM. Elle 0HO HEOKUAAHHOE MPENMYIIECTBO 3aKJII0YAETCs B TOM,
YTO TOJTYy4YEeHHBIN JINTHHUH SIBJISIETCS] OY€Hb XOPOIIO PETYJINPYEMBIM B IUIaHe Bs3KocTu. Eme oqHO
HEOXKHIAHHOE NMPEUMYIIIECTBO COCTOUT B TOM, YTO KOHLIEHTPALMSI OKUCIEHHOTO JIMTHUHA MOYKET
OBITb OYEHb BBICOKOM.

B OOHOM BAapHUAHTC HUCIOJHCHHSA AJIUTCIIBHOCTH BbIACPKHUBAHUA BbI6I/IpaI-OT TakK, 4YTO
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PEaKLUI0 OKHCIEHHUS] IOBOIAT J10 JKEJNaTeJbHOW CTENEeHM 3aBEpLICHUs, MPEANOYTUTENbHO 0
MOJIHOW 3aBEPIIEHHOCTH.

Cucrema I nns ucniongenus criocoba 111

B onHOM BapHaHTe UCTIOJIHEHHUS CUCTeMA TSl HCTIOHEHHS Croco0a BKITFOYAeT:

- IO MEHbLIEH Mepe OIHO POTOPHO-CTATOPHOE YCTPOICTBO,

- oguH wiu OoJiee BITyCKHBIX KAHAJIOB JJIs BOABI M KOMIIOHEHTOB (a) u (b),

- ouH niu 0oJiee BBIMYCKHBIX KAHAJIOB B POTOPHO-CTATOPHOM YCTPOKCTBE,

- [I0 MEHBLIEH Mepe OAHO PEAKLIMOHHOE YCTPOUCTBO, B YaCTHOCTH, 10 MEHBLIEH MEPE ONHY
peakuuoHHYI0 TpyOy, KOTOpasi pa3MelieHa HIKe MO MOTOKY B HAMPABJICHUH TEXHOJIOTHYECKOTO
NIOTOKA K OAHOMY WJIH O0Jiee BbIMYCKHBIM KaHAJIaM.

B opHOM BapuaHTe UCTIONHEHHUs CHCTEMa BKJIIOUAET OUH MJIH OOJiee BIYCKHBIX KaHAJIOB
11 KOMITOHeHTa (¢) 1/uiau kommnoHeHTa (d).

B oxgHOM BapuaHTe MCIOJHEHUs] CHCTEMa BKIIFOUAET YCTPONCTBO AJISl PEIBAPUTEBHOTO
CMELICHUSI.

VCTpoHCTBO AJIsl MPEABAPUTENIBHOIO CMELICHUs] MOXET BKIIKOYAThb OOUH MM Oosee
BITYCKHBIX KaHAJIOB JJIsl BOJbI, W/WJIM KOMITIOHEHTa (@), u/uii KoMrnoHeHTa (b), u/Uii KOMIIOHEHTa
(¢), wunu komnonenta (d).

B onHOM BapmaHTe OCYLIECTBIECHUsI M300pETeHUs] YCTPOWCTBO Ul NPEIBAPUTEBHOIO
CMEUICHUsI BKJIFOUAET BITy CKHbIE KaHAJIbI 111 BOABI U KOMIIOHeHTa (a) 1 koMroHeHTa (b).

Bo3MOkHO, 4YTO B CTaguM MpPEIBAPUTENILHOTO CMELISHHs KOMIIOHEHT (C) Takxke
CMEIIUBAIOT C TPEMsI YIIOMSHY THIMH HUHTPEIUEHTAMHU (BOIOM, KOMIIOHEHTOM (2) ¥ KOMIIOHEHTOM
(b)). Torma BO3MONXKHO, 4YTO YCTPOWCTBO Ui TMPEABAPUTEIBHOIO CMEIIEHUS UMEEeT
JOTOJTHUTENbHBIN BIyCKHOW KaHal i KomroHeHTa (¢). Eciu koMmnoHeHT (C) mpencraBisieT
co00l BO31yX, BO3MOKHO, YTO YCTPONCTBO JJIsi MPEIBAPUTEIHHOTO CMEIeHUsT CPOPMUPOBAHO
OTKpPBITHIM CMECUTEJIbHBIM PE3€PBYapOM TaK, YTO B 3TOM CJIy4ae KOMIIOHEHT (C) yiKe MPUBE/IEH B
KOHTAKT C JPYTHMU KOMIIOHEHTaMHu (BOIOH, KOMIOHEHTOM (a) u kommoHeHToM (b)) uepes
OTBepCTHE B pe3epByape. Kpome TOro, B 5TOM BapHaHTE OCYLIECTBIIEHHUs H300peTEH s BO3MOXKHO,
YTO YCTPOMCTBO AJISl MPEABAPUTENIBHOIO CMEIIEHHsT HeO0sS3aTeIbHO BKIIOYAET BITYCKHOW KaHaJ
11t komroHeHTa (d).

B onHOM BapuaHTe UCTIONHEHUS cucTeMa c(hOPMHUPOBaHA TAKHM 00pa3oM, YTO

BITYCKHBIE KaHaibl 1yl KoMIoHeHToB (a), (b) u (d) mpencraBisiror co0Oi BIYCKHBIE
KaHaJIbl YCTPOWMCTBA JJIsl TPENBAPUTEHPHOIO CMEIIEHHs], B YaCTHOCTH, OTIEJbHOTO POTOPHO-
CTaTOPHOT'O YCTPOICTBA,

TEM CaMbIM CHCTEMa, KPOME TOro, BKJIIOYAeT IOMOJIHUTENbHOE POTOPHO-CTATOPHOE
YCTPOUCTBO,

NpUYEM YKa3aHHOE JOMOJHHUTEIbHOE POTOPHO-CTATOPHOE YCTPOMCTBO MMEET BITYCKHOM
KaHaJl JJisi KOMIIOHeHTa (C), U YKa3aHHOe YKa3aHHOE MOMOJHUTEIbHOE POTOPHO-CTATOPHOE
yCTPOICTBO UMEET BbIMYCKHOM KaHaT JIsi OKMCJIEHHOT'O JINTHUHA.

B03MOKHO, 4TO CTaquIO MPEIBAPUTEBHOIO CMELICHHUs] U CTAJAMI0 CMEIIEHHs/OKUCIeHUsI

MPOBOJAT ONHOBPEMEHHO. B 3TOM ciiyyae yCTpPOMCTBO IUIsi MPEABAPUTEIBHOTO CMELICHUS U
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yCTPOICTBO Il CMELICHUs/OKUCIICHNUs] MPEACTABJISIOT COOOH eIMHOe YCTPOHCTBO, TO €CTb,
POTOPHO-CTaTOPHOE Yy CTPOMCTBO.

B onHOM BapuaHTe MCHIONHEHHS OOHO POTOPHO-CTATOPHOE YCTPOMCTBO, UCIIOJIL3yEMOE B
crocode COracHO HACTOALIEMY H300PETEHHIO, BKJIFOYAET CTaTOP C 3yO4aThIMU BEHLIAMH, U POTOP
¢ 3yOoM B 3aueruieHnu ¢ 3yOom craropa. B 3ToM BapmaHTe MCIONHEHUS POTOPHO-CTATOPHOE
YCTPOUCTBO UMEET CJIEAYIOIINUE MPU3HAKU: MEXAY CIULAMU POTOPA BBICTYMNAET HAINPABIISIOLIAS
BOPOHKA, KOTOpasi KOHUEHTPUPYET MOTOK MaTepuasa, MOCTYNAOLIEro CBEPXY B LIEHTPAJIbHYIO
4acTb KOHTeHHepa. Hapy:kHast MOBEPXHOCTh HAIpPaBISIOIIEH BOPOHKHU OINpPEAENseT KOJbLEBOU
3a30p, APOCCENMPYIOIMKM TeueHue marepuana. Ha porope mpenycMOTpeH NMOAAIOIIMN IIHEK,
KOTOPBII MONaeT MaTepuan B CTOPOHY padoueil wactu ycrpoiictBa. Hampasnsromas BOpoHKa
YAEPKUBAET MPOAYKT B aKTUBHOM 30HE YCTPONCTBA, U MOJAIOLIUI IIHEK CO3AAaeT MOBBILIEHHOE
JIABJIEHUE MaTepHalla B LIEHTPE.

Cucrema 11 mis ucnongenus conocoba 111

B onHOM BapuaHTe UCTIONHEHUSI CUCTEMA JUTsl HCTIOJTHEHUS Croco0a BKITFOYAeT:

- onuH wiu OoJiee BIyCKHBIX KAHAJIOB JJIsl BOJbI 1 KOMIIOHEHTOB (a) u (b),

- IO MEHbIIEH Mepe OAHO YCTPOWCTBO Ul CMEIIEHHs M OKHUCIIEHHS C OTHUM MJIH OoJiee
BBINY CKHBIMHU KaHAJIAMH, U

- 10 MEHbIIEH Mepe OIUH CMECHUTEINb/TeIUIOOOMEHHHK, KOTOPBIH pa3MeIleH HIXKE IO
IOTOKY B HAIPaBJIEHHMH TEXHOJOTMYECKOrO IOTOKA IO MEHbIIeH Mepe K OIHOMY miu Oosee
BBIITYy CKHBIM KaHaJIaM, B KAKOBOM CJTy4ae CMECUTEJb/TETNIO0OMEHHHK BKJIFOUAET YCTPOUCTBO AJIs
peryJupoBaHUs TEMIIEPATYPHI.

B oagHOM BapuaHTe MCIOJHEHHUS CHCTEMa BKJIIOYAET JOTOJHUTENIbHBIE OJUH HITH OoJee
BITyCKHBIE KaHAJIbI IJIsl KOMIOHEHTa (C) u/mnu komnoHeHTa (d).

B onmHOM BapuaHTe MCIOJHEHUSI CUCTEMA BKJIFOYAET YCTPOHCTBO ISl MPEBAPUTEIBHOTO
CMEILEHUSsI.

YCTpoiCTBO ANl MPENBAPUTEIBHOTO CMEIIEHHs] MOKET BKIKOYAaTh OAMH WK Oolee
BITYCKHBIX KaHAJIOB JJIs1 BOZbI, W/HJIM KOMITOHEHTA (@), W/uii KoMroHeHTa (b), u/MiTi KOMIIOHEHTa
(¢), w/wnu kommnonenra (d).

B omHOM BapuaHTe OCyLIECTBJIEHHS H300pPETEHUS] YCTPOMCTBO sl MPENBAPHUTEIBHOTO
CMEIIIeHHsT BKJTIOUAET BITy CKHBIE KaHAJIbI 11T BOJABI M KOMIIOHEHTA (a) 1 KoMIoHeHTa (b).

Bo3MOkHO, YTO B CTaguM MPEOBAPUTENIBHOTO CMELIEHHs KOMIIOHEHT (C) TakxkKe
CMEIIHNBAIOT C TPEMsI yIIOMSIHY TBIMH UHTPEIUEHTaMu (BOAOM, KOMIIOHEHTOM (2) U KOMITIOHEHTOM
(b)). Torma BO3MOXKHO, 4YTO VCTPOWCTBO Ui TPEABAPUTEIBHOTO CMEIIEHUS UMEeT
JOTIOTHATEJIbHBIA BITyCKHOM KaHai JIsi komroHeHTa (¢). Eciu kommoHeHT (C) mpeacTaBiiseT
co0ol BO3AYX, BO3MOXKHO, YTO YCTPOHCTBO ISl MPEIBAPHUTEIBHOTO CMELIeHUsT C¢(hOPMUPOBAHO
OTKPBITHIM CMECHTEJIbHBIM PE3EPBYapPOM TaK, YTO B 3TOM CITydae KOMIIOHEHT (C) y)Ke PUBECH B
KOHTAKT C JPYTUMU KOMIIOHEHTaMHu (BOIOH, KOMIIOHEHTOM (a) u kommoHeHToM (b)) uepes
oTBepcTHE B pe3epryape. Kpome Toro, B 3TOM BapuaHTe OCYIIECTBICHUST U300PETEHUST BO3MOKHO,
YTO YCTPOMCTBO UIS MPEABAPUTENILHOIO CMEIIEHHs HEOOs3aTeIbHO BKIIFOYAET BITYCKHOM KaHaJ

11t KomrioHeHTa (d).
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B ogHOM BapuaHTe HCTIOMHEHMs cUCTeMa C(OPMHUPOBAHA TAKUM O0pPa30OM, YTO BITYCKHbIE
KaHaybl 11 KoMroHeHToB (a), (b) u (d) mpeacraBisiroT coOOH BIyCKHBIE KaHAJIbI OTAEIBHOTO
POTOPHO-CTaTOPHOI'O YCTPOICTBA,

TEM CaMbIM CHUCTE€MA, KPOME TOrO, BKJIIOUAET CMECHTENb/TEIUIOOOMEHHUK, HUMEIOIIHUit
BITYCKHOH KaHaJ JUIsi KOMIIOHEHTa (C), U BbIITy CKHOW KaHAaJI JIsl OKUCIIEHHOTO JIMTHHUHA.

Bo03MOXHO, 4TO CTQAMIO MPEABAPUTENBHOTO CMEIIEHUS] U CTAIMI0 CMELIEHHs/OKUCIIEHHSI
IIPOBOASAT OJHOBPEMEHHO. B 3TOM ciyuae yCTpONCTBO Uil NPEABAPUTENBHOTO CMEIICHUs U
YCTPONCTBO IJIs1 CMELIEHHsI/ OKUCIIEHHUS TIPENICTABIISIIOT COOOH €IMHOEe YCTPOICTBO.

B onHOM BapuaHTe HCHONHEHUs OAHO POTOPHO-CTATOPHOE YCTPOMCTBO, UCIIOJIB3yEMOE B
crioco0e COrIacHO HACTOALIEMY U300PETEHHUIO, BKIIFOYAET CTATOP € 3yOUaThIMU BEHIIAMH, U POTOP
¢ 3yOOM B 3auerieHuu ¢ 3yOoMm craropa. B 3ToM BapuaHTe HCHONHEHHs POTOPHO-CTATOPHOE
YCTPOICTBO UMEET CJEAYIOLINe MPU3HAKU: MEXIY CIULAMH POTOPA BBICTYIIAET HAIPABISAIOLIAS
BOPOHKA, KOTOpasi KOHLEHTPUPYET MOTOK MaTepHaja, MOCTYyNAaLIEro CBEPXy B LIEHTPAIBHYIO
4acTb KOHTeiiHepa. HapyskHas MOBEPXHOCTh HAIPABIISIIOIIEH BOPOHKHU OIpenessieT KOJIbLEeBON
3a30p, ApOCCeNUpyroIMil TeueHue marepuana. Ha porope mpeaycMOTpeH NOAAIOIIMIN INHEK,
KOTOpBIH MOJAeT MaTepuan B CTOPOHy paboueil yactu ycrpoiictBa. Hampasnsromass BOpOHKa
YAEPKUBAET MPOAYKT B AKTUBHOM 30HE YCTPONCTBA, W MOJAIOLIUN IIHEK CO3AAeT MOBBILIEHHOE
JaBJICHUE MaTepHaa B LICHTpE.

KoHeuHo, B kauecTBe yCTPOHCTBA AJISI MPEABAPUTENILHOIO CMEIIEHUSI MOTYT OBITh TaKKe
IPUMEHEHbl Apyrue ycrpoictsa. Kpome TOro, BO3MOXKHO, YTO CTaaMIO MpPEIBAPUTENBHOIO
CMEIIEeHUs TPOBOASAT B yCTPONCTBE JJIsl CMELIEHUS] U OKUCIICHHSL.

B onHOM BapuaHTe UCHOJHEHUS YCTPOMCTBO JUIsl CMEIICHUsI U OKUCJIEHUS PEACTaBIISET
coboli craTtiueckuii cmecutenb. CTaTUYECKH CMECUTENb MPEICTABISIET COOON YCTPOMCTBO AJIs
HETIPEPhIBHOTO MEePEMELINBAHUS MATEPHAJIOB TEKY4YUX cpen Oe3 mBmkymmuxcs neraneit. OnHa
KOHCTPYKLHSI CTATUYECKOTO CMECUTEJIS MPEICTABISIET COOOH CMECHUTEIb TUIACTUHYATOrO THIIA, U
elme OJIHO YCTPOHCTBO OOIIEU3BECTHOIO THIA COCTOUT U3 CMECHTEJBHBIX JJIEMEHTOB,
COZIEPIKALINXCS B LMJIMHIPUYECKOM (TPyOYaTOM) HITU KBaIPATHOM KOPITyCe.

B onmHOM BapuaHTe WCIOJNHEHUSI CMECUTENb/TeJIOOOMEHHUK C(HOPMUPOBAH Kak
MHOTOTPYOHBIH TEIUIOOOMEHHUK CO CMECHTENbHBIMH 3JeMEeHTaMH. CMECUTENIbHBIE 3JIEMEHTHI
NPEATIOYTUTENIBHO MPEACTABISIFOT COO0H (PUKCHPOBAHHBIE KOHCTPYKIIMH, Y€pe3 KOTOPbIE JOJIKHA
IIPOTEKATh CMECh, TEM CAMBIM IIPOUCXOANT MepEMEIINBAHNE B pe3yJIbTaTe MIPOTEKaH!Us Yepe3 HUX.
Cwmecurens/TernI000MEeHHHK MOXKET OBITh COPMHPOBAH KaK PEAKTOP B PEKUME MPOOKOBOTO
MOTOKA.

Cpsi3aHHBIA CJIOH sIBNSIETCS TUAPOQIIIBHBIM, TO €CTh, OH NPHUBJIEKAaeT BOAY. TepMHH
«ruApoPUIBHBII» UMeeT CBOE OOBIYHOE B TEXHOJIOTUH 3HAUEHHE.

I'inpodnnbHOCTD O MEHBIIEH Mepe OTHOTO CBSI3AHHOTO CJIOSI MOKET OBITh OTIpeNieieHa B
TEPMHHAX KpPaeBoro yria ¢ Boaoi. Marepuan MM VF 1o Mesblel Mepe OTHOrO CBSI3aHHOTO CJI0s
MPEANOYTUTENBHO UMeeT KpaeBol yros ¢ Bopoi meHee 90°. KpaeBoii yrosn usmepsitoT METOI0M
U3MEPEHUs] MOKOosmencs: Karum. MokeT ObITh NMPHMEHEH JIF00OH METOJ MOKOSIIEHCS KarllH,

Harpumep, € HCIOJb30BAHUEM TOHUOMETPA JId U3MEPCHUA KpPacBOro yria. Ha MPAKTUKE
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KarejbKy IMOMELIal0T Ha TBEPAYIO IMOBEPXHOCTb M PETHCTPUPYIOT H300pa’keHHE KaIuld BO
BPEMEHHU. 3aTeM OMNpPEAENSIIOT CTAaTUUECKUI KpaeBoi yroJ corjacHo ypaBHeHuio FOHra-Jlamnaca
BOKPYT Karutd. 3a KpaeBOH yroy NPUHIMAOT YIoJl MeXy pacueTHol GyHKuueit GopMbl Karm u
MOBEPXHOCTBIO 00pasLa, MPOeKILUsi KOTOPOTro B N300paskeHUH KaIUIH CUUTAETCS] 0a30BOH JIMHUEH.
PaBHOBeCHbIE KpaeBble YIJIbl UCTIOIB3YIOT AJIsl JOMOJHUTENBHON OLIEHKH U pacueTa CBOOOMHOM
SHEPrUM MOBEPXHOCTH C Hcronb3oBaHueM Mertona OysHca-Benara-Padens-KvensOne. Meton
pacuera KpaeBOro yrjla MEXIy MaTepuaJioM U BONOH sABISETCS OOLIEM3BECTHBIM IS
KBaJH(PHULHUPOBAHHOTO CIIELUANINCTA.

I'mnpodpunbHocTs  0Opasuma MMVF-nopnoxkku —Takke MOXET ObITh HU3MepeHa
OTpeNeIeHneM BpPEMEHM TMOorpykeHus obpasua. [l omnpeneneHus BpEMEHH IOTPY KEHHUs
TpeOyercss obpazert MMVF-nomnoxkn, nmeromuii pasmepsl 100x100x100 mm. Konreiinep c
MUHUMAJIBHBIM  pasMepom 200x200x200 MM HanonHsarOT BOAoW. Bpems mnorpysxeHus
npeacTaBisieT cOO0H BpeMsi OT MOMEHTa, KOrjja o0pasell BIiepBble MPUXOIUT B KOHTAKT C BOJOH,
I0 MOMEHTA, KOTJIa UCTIBITATENIbHBII 00pasel] MOJHOCThIO morpyskaercs. OOpasen noMenanT B
KOHTAaKTe C BOJOW TaKMM OOpa3oM, YTO OH CHayajla CONPHKACAETCsS C BOAOH B MONEPEYHOM
ceuenun 100x100 mm. 3aTem oOpaszert OyaeT HOKEeH MOrPy3UThCsl HA PACCTOSTHUE ClIerKa OoJTbine
100 MM, 4TOOBI OBITH MOJTHOCTBIO TIOTPY KEHHBIM. UeM ObICTpee morpyskaeTcst oopasel, Tem doJee
ruapodIbHEIM siBisieTcst oOpasel. MMVF-noaoxkky paccMaTpuBarOT TMAPO(UIBHON, €Cciiu
BpeMsl NOTpy>keHusi cocraBisieT MeHee 120 cexyHA. Bpems morpyskeHust NmpeanouTUTENbHO
cocTanisieT MeHee 60 cekyHn. Ha mpakTuke yCTpOMCTBO JUIs1 APEHAXKA BOABI MOXKET UMETh BpeMsl
MIOTPYKEHHS B IIpeesiax HEMHOTHX CEKYH]I, Takoe Kak MeHee 15 cexyHI.

[Ipenmy1necTBa CBSI3aHHOTO CJIOS, KOTOPBIH SIBJIIETCS THAPOQPHIBHBIM, COCTOSIT B TOM, YTO
OH o0ecrieynBaeT TOTJIOLEHHe, YACP)KMBAHUE W JPEHUPOBAHUE BOJABI AMOPTHU3UPYIOIIUM
HacTwiioM. IIpuMeHeHHe aMOpPTHU3HPYIOIIEr0 HACTWJIA COTJIACHO 3TOMY BAapUAHTy HCIIOJIHEHUS
npozyieBaeT  pabOTOCNIOCOOHOCTh  MCKYCCTBEHHOH  CIIOPTMBHOM  IUIOIIAAKH, TaK  Kak
aMOPTU3UPYIOIIUN HACTWJI TOIJIOIIAeT BOAY, U YyJAEpKUBAeT BOXLY, TEM CaMbIM IOBBILIAS
3(PeKTUBHOCTL CHOPTHBHBIX AEHCTBHI Ha CIOPTUBHOHN IJiomanke, 0e3 HeOOXOIUMOCTH B
IJIACTUKOBOM 3aIOJHSIOIEM CJloe. AMOPTU3UPYIOLIUN HACTHII MOKET aKTUBHO MPENOTBpallaTh
WIM YCTPaHSATh 3aTOIUIEHHE IOMJIOIIEHHON BOAOW. AMOPTH3MPYIOLIMN HACTUJI COIJIACHO
HACTOSIIEMY HM300PETEHHIO MOXKET TMpPOAJIEBATh MPHUMEHUMOCTh CIOPTHBHOH IUJIOMIAJKH
CHIDKEHHEM TEMIIEPATy Pbl MOBEPXHOCTH, TO €CTh, OXJIAXKIEHHEM IIOBEPXHOCTH. ITO 00YCIOBICHO
TE€M, YTO aMOPTHU3UPYIOLIUI HACTHJI MOXET COXPaHATb BOLY U MOXET IepefaBaTh €€ BBEPX B
3aMOJHSIOLINH CJIOMN, €CJIM OH NPUCYTCTBYET, UJIU B HETTOCPEACTBEHHBIN KOHTAKT C BO3AYXOM AJIs
ucrnaperns. IlosToMy o0macTb MeXIy NOBEPXHOCTBIO CIOPTUBHOM IUIOMAAKUA (TO €CTb,
UCKYCCTBEHHOH TpaBOH) OCTaeTcs BIAXKHOH, M TEMIlepaTypa COXpPAaHSETCs CTaOWIbHOW B
pe3yJIbTaTe UCTIapeHHsl.

CBsi3aHHBIA CJIOH aMOPTU3UPYIOIIEro HACTHIIA COTJIACHO M300PETEHHMI0 HEeoOS3aTeNIbHO
MOJKET BKJIFOUATh CMaYMBAOIIUi areHT. CMaunBarOIUi areHT IMeeT CBOe OObIYHOE 3HAUCHHE B
TEXHOJIOTUH, U MOXET ObITh KATHOHHBIM, AHHOHHBIM WUJI HEMOHHBIM TOBEPXHOCTHO-AKTHBHBIM

BCIIECCTBOM.
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CBsizaHHBI  CJIOM  aMOPTU3HMPYIOLIErO0 HACTHJIA MOKET BKJIOYAThb HEHMOHHBIN
CMaYMBAIOIINN areHT, Takoi kak Rewopal®.

Casi3aHHBIN CJION aMOPTU3UPYIOIIETrO HACTHIA B KAU€CTBE CMAYMBAIOIETO ar€HTa MOXKET
BKJIFOUATh HOHHOE TIOBEPXHOCTHO-AaKTUBHOE BEIEeCTBO, 00Jiee MPEaIOYTUTEILHO TOBEPXHOCTHO-
AKTUBHOE BEIIEeCTBO Ha OCHOBE MPOCTOro aikmmdupcyiabdpara. CMauUBAOIMUNA areHT MOKET
NPEACTABIATH COOOH CONb MPOCTOrO ANKII(HUPCYIb]aTa co MIENTOUHBIM METAJIJIOM MU IPOCTOMN
ankwnupcyibpar aMMoHUsl. CMauUBAIOIIUN areHT MPENNOYTUTEbHO MPEACTaBIsieT COOOH
npocToii ankmwndupcyisdpar Hatpus. Meromumiics B mpogake Ha PbIHKE CMAYMBAIOIIUN areHT
HaA OCHOBE TIpoCcTOro ajkwndupcyibpara Kak [MOBEPXHOCTHO-aKTUBHOIO — BEINECTBA
npencrasisier coboit Texapon®. CMadyuBAarOIIMI areHT TaKXke MOXKET ObITh AHUOHHBIM
MOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM Ha OCHOBE JIMHEHHOTO aJKUIOEH30ICy Tb(hoHaTa.

Hexoropble HeMOHHBIE CMaYUBAIOLINE ATCHTHI C TEYEHUEM BPEMEHU MOTYT ObITh BBIMBIThI
U3 CBSI3AHHOTO CJIOS aMOPTU3MPYIOLEro Hactwia. [1o3ToMy NpeanouTUTENIbHO IPUMEHSTH
MOHHBIM CMauMBaIOUIMI areHT, B YaCTHOCTH, AHUOHHBIN CMauMBAIOUIUMN areHT, TakOW Kak
JUHENHbIN ankuiadeH3oncyaboHat uian Texapon®. OHU HE BBIMBIBAIOTCS U3 CBSI3AHHOTO CJIOS
aMOPTHU3UPYIOLIETO HACTHIIA IO TAKOM JK€ CTENEHU.

CpsA3aHHBINA CJIOW aMOPTH3HPYIOLIEro HacTuiaa MoxeT Bkiarodath or 0,01 no 1 Bec.%
CMauyuBaKoIIero areHra, npeanoutureabHo ot 0,05 no 0,5 Bec.% cmaumBaroiero areHra, odonee
npennoutuTenbHo oT 0,1 1o 0,3 Bec.% cmauMBaroIero areHra.

OnHako aBTOPBI HACTOSILIErO M300peTeHus: OOHAPY KUJIM, YTO CMAYUBAIOIIUN areHT He
SIBJISIETCSl CYIIECTBEHHO BAXKHBIM JUJISI CBS3AHHOTO CJIOSI aMOPTHU3UPYIOIIETr0 HACTHJIA COTJIACHO
u3obperennro. Kak mpencraBnsieTcsi, 3TO OOYCJIOBICHO MPHPOION CBSI3YIOIIEH KOMITO3ULIMH.
ITosToMy CBsI3aHHBIN CJIOM aMOPTU3UPYIOLIErO HACTUJIA HE BKJIFOUYAET HUKAKOW CMAauMBAIOIIHUI
areHT. TeM caMblM 3TO 3HAUYUT, YTO CBS3AHHBIM CJIIOH aMOPTU3UPYIOLIEr0 HaCTUIA
MPEATNIOYTUTENIPHO HE BKJIOYAET CMAYMBAKOIIMNA areHT, TO ecTh, Bkmodaer O Bec.%
CMauMBalOIIEro areHTa.

O10 obecrneunBaeT psii MPEUMYIIECTB. BO-MepBBbIX, COKPAIIEHO YHUCIO IOO0ABOK B
aAMOPTHU3UPYIOIIUN HACTHII, YTO SIBJISIETCS SKOJIOTHMYECKU OJIArONPUSITHBIM, U TAK)KE€ YMEHBINAET
3arpatbl. CMa4YHMBAOIINE areHThl 4aCTO 00Pa30BaHbI U3 HEBO3OOHOBIISIEMbBIX HCTOYHHUKOB, TaK YTO
MPEINOYTUTENBHO n30eraTh UX MPUMEHEHHs. B NoMoTHeHUe, CMaunBaIOIIUE areHThl MOTYT OBITh
BBIMBITHI M3 aMOPTHU3HPYIOMIET0 HACTWIA. DTO CO3MaeT mpodjemMy, MOCKOJIbKY CMAadHBAIOIIUN
areHT MOXKET 3arpsi3HATh OKpyKarouui rpyHT. Korma cMadmBarOmuii areHT BBIMBIBAETCS, 3TO
TaK)ke U3MEHSIET MPUPOAY CBS3aHHOTO CJIOsl, OOBIMHO W3MEHsIs HAKOIUICHUE, NPEHUPOBAHUE U
MpoCauyuBaHUE, JeNias 3aTPyOHUTEIbHBIM TMIPOTHO3UPOBAHUE TMOBeneHus. HckmroueHuem
MPUMEHEHUST CMAaYHBAIOIIETO areHTa N30erarnT 3TUX MPOOJIeM.

CrnocoOHOCTh CBSI3AHHOTO CJIOSl yAEPKUBATh BONY MPEINOYTHUTENBHO COCTABIISIET O
MeHbineir mMepe 50% oObeMa CBSI3aHHOTO CJIOSI, MPENMOUTHUTENBHO MO MeHblneld mepe 60%,
HanOoJiee MPEANoYTUTENbHO Mo MeHbInel Mepe 70% wnu no meHsineii mepe 80%. Uem Bbime
CrOCOOHOCTD YAEP:KUBATH BONY, TEM OOJIbIIIE BOABI MOKET OBITh YAEPKaHO It JAHHOTO 00beMa

cBsi3aHHOrO Cyost. CrOCOOHOCTH CBSI3AHHOTO CJIOSL YAEPKUBATh BOJAY SIBJISIETCS BBICOKOM
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Onaronapst OTKPBITONOPHUCTOH CTpyKTYype MM VE.

KonmuecTBo BOABI, KOTOpast YAEPKUBAETCS] CBSA3aHHBIM CJIOEM, KOTTIa OH BBICBOOOXKIAET
BONy, MpPENNOYTHTENBHO coctaBisier MeHee 20 00.%, mpeamourutensHo MeHee 10 00.%,
HanOoJsiee TpPEeArouTHUTENbHO MeHee S5 00.%, B pacyere Ha OO0BEM CBS3aHHOTO CJIOSL.
Y nep:kuBaeMasi BOia MOXKET COCTaBIsTh OT 2 10 20 00.%, Takoe kak oT 5 mo 10 06.%. Uem
MEHbBILE KOJMYECTBO BOJIbI, YIAEPKUBAEMOH CBS3aHHBIM CJIOEM, TEM BBIIIE CIHOCOOHOCTH
CBSI3aHHOT'O CJIOSI IPUHUMATh OOJIbINE BOJBL

bygepHas eMKOCTb CBSI3aHHOTO CJIOs, TO €CTh, Pa3sHOCTb MEXAYy MAaKCHMaJIbHbBIM
KOJINYECTBOM BOJBl, KOTOPOE MOXKET OBITh YIEpXKAHO, U KOJWYECTBOM BOJBL, KOTOpOE
YAEPKUBAETCsI, KOTZAa CBsA3aHHBINA CJION BBIAENAET BOAY, MPEANOYTUTENIBHO COCTaBJSAET IO
MeHbIneit Mepe 60 00.%, mpeanoyrurenbHO 1o MeHbluel Mepe 70 00.%, mpeArnouTUTENbHO 110
menbineit mepe 80 00.%. bydepHast eMkocTh MOXKeT cocTaBiATh BenuduHy oT 60 1o 90 06.%,
Takyro kak or 60 mo 85 00.%, B pacuere Ha 0ObeM cBs3aHHOrO ciosi. IIpeumyiiecTBo Takoit
BBICOKOM Oy(epHOIl eMKOCTH MJisi HAKOIJIEHUS COCTOMT B TOM, YTO CBSI3aHHBIH CJIOM MOXET
yIepKuBaTh OONBLIONH 00bEM BOIBI, KOTAa 3TO TpeOyeTcs, U BBICBOOOXKIATH OOJBLIONH 00beM
BOIbI B 3AIOJHSIOIIUN CIIOH, €CJIM OH MMEETCs, WJIM HCIapeHHeM ¢ MOBEpXHOCTH. bydepHas
€MKOCTb SIBJIIETCSl CTOJIb BBICOKOMH, mockosnbky MM VF-nomnoxkka Tpedyer HU3KOro JaBJIeHUs
BCACBIBAHMs JJIs1 YAAJIEHUS BOABI U3 CBsI3aHHOTO cyiost MMVF.

CriocoOHOCTD yaep:KuBaTh BONY, KOJMYECTBO YAepKUBaeMOil BOzbI U OydepHas eMKOCTb
CBSI3aHHOTO CJIOSl B KQXKAOM CJIydae MOTYT ObITb M3MEPEHBI B COOTBETCTBUH CO cTaHaapToM EN
13041:1999.

ITo MeHbIIEl Mepe OANH CBSI3aHHBIN CJION MPEANOUTUTENBHO IO CYLIECTBY HE COMEPIKUT
Macjio. JTHUM TMOAPA3yMeBaeTCs, 4YTO CBSI3aHHBIN CjON BKiIoyaeT MeHee | Bec.% Macna,
npeanoututenbHo Menee 0,5 Bec.% wmacna. Haubonee mpeamodTUTENbHO CBSI3AHHBIA CJIOH
BOOOIIIE HE CONEPIKUT MAclI0. ITUM MOAPA3YMEBAETCS, YTO CBSI3AHHBIN €10 BKJrOYaeT O Bec.%
macyia. Macno obbraHO nodaBimsiror Kk MMVF-nomiokkaMm, KOTOpPbIE HUCHOJB3YIOT JUISI TaKHX
Lenel, Kak 3BYKOM3OJSALUS, TEPMOU3OISILIMS U OrHeCTOMKOCTh. OJHAKO aBTOPBI HACTOSLIETO
n300peTeHns] HEOXKUIAAHHO OOHAPYKHJIM, YTO IUIACTHHA C IJIOTHOH CTPYKTYpPOH SIBJISIETCS 1O
CyliecTBy ruapo(uiIbHON, YTOOBI MOTJIOWIATh U JAPEHHPOBATH BOAY, KOTAA OHA HE COAEPIKUT
MacJIo, WU MO CYLIECTBY HE COAEPIKUT MACJIO.

I'mnpoduinbHOCT  CBSI3AHHOTO  CJIOSI MOXKET OBITh  OmNpeneNieHa THAPABINYECKOM
NpoBOAUMOCTBEIO. [I0 MeHblIell Mepe OOMH CBSA3aHHBIM CJIOH MNPEANOYTUTEIIBHO HMEET
THAPABINYECKYIO TPOBOIUMOCTD OT S M/neHb 10 200 M/neHs, npeanodrutesbHo oT 10 M/nens 1o
50 m/nmeHp. I'mapaBaMUECcKyr0 MPOBOIUMOCTb M3MEPSIIOT B COOTBETCTBHH CO ctaHmaptoMm [SO
17312:2005. IlpeumyinecTBO 5TOH TIHUAPABINYECKOW MNPOBOAUMOCTH COCTOMT B TOM, YTO
aMOPTH3HUPYIOIIUI HACTHI MOXKET MOTJIOMAaTh M30BITOK BOABI M OTBOAHUTH €€ OT CIIOPTHBHOMN
IUIOIIAAKH C JTOCTATOYHOH CKOPOCTBIO Ui NMpenoTBpamleHus 3artoruieHus. Kak oOcyskmanoce
BBILIE, 3TO MOXET OBITh JOCTUTHYTO HAJUYUEM IIACTUHBI C TUIOTHOW CTPYKTYPOH, KOTOpast He
COIEPKHUT WM IO CYINEeCTBY HE COAEPIKUT MAcCJO, W/WJIH HAJIMYHEM CBS3YIOLIEro MaTepuasia B

COOTBETCTBUH C U300pETEHUEM.
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ITo menblmeli Mepe OOWH CBS3aHHBIA CIIOH MOKET ObITh CHOPMHPOBAH JHOOBIM U3
CHOCO0OB, M3BECTHBIX KBAJTH(PULMPOBAHHBIM CIEIHATUCTAM B 3TOH OOJIACTH TEXHOJOTHH IS
nonyuenuss MMVF-nmponykroB. Kak mnpaBuio, npeaycMOTpeHa 3arpy3ka MHUHEPaJbHOIO
Marepuaia, KOTOpble PAcIUIaBJSIIOT B MEYM C OOpa3OBaHMEM MHHEPAJIbHOTO pacIiuiaBa. 3aTeM
pacmiaB mpeoOpa3yloT B BOJIOKHa MOCPENCTBOM LEHTPOOEXKHOH (ubepusanyy, Hampumep, ¢
HCIOJb30BAHNEM BpALIAIOIIErocs CTakaHa WM KacKagHOrO NPsAUJIbHOIO YCTPOMCTBA, C
00pa3oBaHNEM BOJIOKHHUCTONH MAacChl. DTH BOJIOKHA 3aT€M COOMPAIOT M YIUIOTHSIOT. CBSA3YIOIUI
Marepuag OOBIMHO MOOaBISIOT Ha craauu ¢ubepH3alyy HAaNbUIEHHEM B KOMOK BOJIOKOH C
00pa3oBaHNEM BOJIOKOH. DTH CIIOCOOBI SIBJISTFOTCS] OOIEN3BECTHBIMU B TEXHOJIOTHH.

B onHOM BapuaHTe NCIIOJHEHMS IJIACTHUHA C IUIOTHON CTPYKTY PO BKJIIOYAET TOJIBKO OJJUH
cBsi3aHHBIA cjol. OAMH CBSI3aHHBIN CJIOM NPEANOYTUTENHO O0OpasyeT IUIACTHHY C IJIOTHOM
CTPYKTYPOHi, TO €CTb, AOMOJHUTENbHbIE CJIOU HE IPUCYTCTBYIOT.

B e1me onHOM BapuaHTe UCIOJIHEHUS IJIACTUHA C IUIOTHOM CTPYKTYPOH MOXKET BKIJIFOUATh
110 MEHbIIEN Mepe ABa CBA3aHHbIX CJIOS: IEPBbIN CBSI3aHHBIN CJION U AOMOJHUTENIbHbIN CBA3aHHbBIN
CJION. DTOT BapUaHT UCIIOJNHEHUs 1TOKa3aH B urype 2. AmMoptusupyromuii Hactui (10) Bkirodaer
iacTuHy (20) ¢ MIOTHOM CTPYKTY PO, UMEIOIIY O BEPXHIOK U HUYKHIOO OCHOBHBIE IOBEPXHOCTH,
IIPUYEM IJIACTUHA C IUIOTHOM CTPYKTYpPOH BKJIKOYAET IO MEHbLIEH Mepe OAWH CBSI3aHHBIN CJION
(30a), comepxamuii HCKyCCTBEHHble CTekyoBuAHble BoJokHa (MMVF), cBs3aHHbIe
OTBEpXKNEHHON cBs3yrowed kommnosunueit. [lmactuna (20) ¢  mIOTHOH  CTPYKTypoOit
JOTIOHUTENPHO BKJIFOYAaeT N00aBOYHBIN CBsi3aHHBIN cyoi (30b), comep kamuii HCKyCCTBEHHBIE
crekyoBuaHble BoJokHa (MMVF), cBsi3aHHBIE OTBEpKIEHHOH CBS3YIOLIEH KOMIIO3ULUEH B
COOTBETCTBUH C U300pETEHUEM.

AMOPTH3UPYIOIUH HACTHJI MOXKET JOMOJIHUTEIBHO BKJIIOUATh BEPXHUN MeMOpaHHBIH
cnoit (40a), CBA3aHHBIA C BEpPXHEH OCHOBHOW MOBEPXHOCTHIO MIAcTUHBI (20) ¢ MJIOTHOH
CTPYKTypOH, W HIWKHHMA MeMOpaHHbId cyoi (40b), CBsI3aHHBIH C HIDKHEH OCHOBHOH
MOBEPXHOCTBIO MIacTUHBI (20) C MIIOTHOH CTPYKTYPOIA.

B 5TOM BapuaHTe HCHOJHEHMs NEPBBbI CBSI3aHHBINA CJIOH MPEANOYTUTEIBHO SIBJISETCS
TaKHUM, KaK OMMCAHHBIN BBIIIE, TO €CTh, IO MEHbIIEH Mepe OJIMH CBsI3aHHbIN cJioi. [IpenmyiuecTBo
HaJIUYUS MJIACTUHBI C TUIOTHON CTPYKTY PO C ABYMsI CBS3aHHBIMU CIIOSIMH COCTOHUT B TOM, YTO OHA
MOJKET OBbITh MCTMOJB30BAHA JJISl YJIYULICHUS MPOYHOCTH aMOPTH3HPYIOLIEr0 HACTHIIA, B TO K€
BpeMsl yJOBJIETBOPsisi TpeOoBaHUSAM K 3(P(eKTHBHOCTH CHOPTHBHBIX AEHCTBUI (Hampumep,
MIOTJIOIEHHS! Y1aPOB U BO3BPAILECHUS SHEPTHUH).

B 3TOM BapuaHTe HMCHOJHEHHUS AOMOJIHUTENbHBIN CBA3AHHBIA CJION MPEANOYTUTEBHO
UMeEET TOJIINHY B AMarna3oHe oT 3 MM 10 10 MM, MPEANOUTUTEIBHO OT 5 MM A0 8 MM. DTO 3HAUUT,
YTO, KOrja IUIaCTHHA C TUIOTHON CTPYKTYpO#l BKJIOYaeT JBa CBS3aHHBIX CJIOs, COBOKYIIHas
TOJIIIMHA IUIACTUHBI C IUNIOTHOW CTPYKTYPOU MPEANOYTUTENBHO COCTAaBsIeT OT 15 MM 10 50 MM.

B sTOM BapuaHTe HMCHOJHEHHUS AOMOJIHUTENbHBIN CBA3AHHBIA CJION MNPEANOYTUTENIBHO
HUMEET IUIOTHOCTH B uanasone ot 175 kr/m?® 1o 300 kr/m?, mpennoururenso ot 200 kr/m? mo 260
kr/mM3, Haubojee mpennodTuTenbHO 235 Kkr/M3.  JIOMOJHUTENBHBIM  CBSI3aHHBIA  CJIOM

NpeaAnoOYTUTEIIbHO HUMECT HHYH0 IUIOTHOCTB, HEXKEJINW IIJIOTHOCTH MEPBOr0 CBA3AHHOIO CJIOH.
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JIOTIOTHUTETPHBINA CBSI3aHHBIN CJION MPEANIOYTHTENbHO UMeeT 0ojiee HU3KYHO TUIOTHOCTb, YeM
MJIOTHOCTB MEPBOTO CBA3aHHOI'O CJIOS.

B 5TOM BapuaHTe UCIOJHEHUsI AOMOIHUTENbHBIN CBSI3aHHBIA CJION U MEPBBIA CBA3aHHBIN
CJIOH MPEANOYTHTENBHO CBA3aHbI PYT C IPYTOM. ITO MOXKET OBbITh TOCTUTHYTO (POPMHUPOBAHNEM
IBYX CJIOEB OAHOBPEMEHHO M 3aT€M COBMECTHBIM OTBEPKACHHEM HX. JlONMOIHUTENbHBIN
CBSA3AHHBI CJIOM MPEANOYTUTENBHO pPa3MELlEH HIDKE IEepPBOr0  CBA3AHHOIO  CJIOA.
JIOTIOTHUTENIBHBIN  CBS3aHHBIM CJIOH NPEATIOUYTUTENIbHO 00pa3yeT HIDKHIOK IOBEPXHOCTD
IUTACTHHBI C MJIOTHON CTPYKTYPOM, U NEPBbIH CBA3aHHBIN CIIOH 00pa3yeT BEPXHIOK MOBEPXHOCTh
IJIACTUHBI C TJIOTHOM CTPYKTYPOM.

JIOTIOTHUTEIbHBIN  CBSI3AHHBIM  CJIOM  MOKET HMeThb JI0OOH U3  BBIIIEOMHUCAHHBIX
MPEANIOYTUTENBHBIX IPU3HAKOB 110 MEHbIIEH MEpPEe OJHOIO CBA3aHHOIO CJIOA.

JIOTIOSTHUTENBbHBIN CBSI3aHHBIA CJIOM MpeAnouTUTeNpbHO BKIouaeT oT 1,0 Bec.% mo 6,0
BeC.% OTBEPKACHHON CBSI3YIOLIENH KOMITO3ULIMM, MPEANOYTUTENBHO OT 2,5 Bec.% 1o 4,5 Bec.%,
HanOonee npeanourutenbHo oT 3,0 Bec.% 1o 3,8 Bec.%, B pacuere Ha BeC CBSI3AHHOTO CJIOS.
[IpeumyiecTBo, cBsa3aHHOEe ¢ quana3zoHoM ot 3,0 Bec.% 1o 3,8 Bec.%, COCTOUT B TOM, YTO 3TO
HIO3BOJISIET UMETh AMOPTH3HUPYIOIIUI HACTUII € TPEOYEMBIMH JKECTKOCTBIO U 3JTACTHYHOCTBIO.

CBs3aHHBIH CJIOH NPENNOYTUTENBHO SIBJISETCS THAPO(UIBHBIM, TO €CTh, IPUBIEKAIOLTIM
Boay. ['unpodunpHOCTh 00pazua MM VF-noanoxku MokeT ObITh H3MepeHa, KaK ONMHUCAHO BbILIE
IO MEHBIIEN Mepe ISl OJHOTO CBS3aHHOTO CJIOA.

[IpeumyecTBa ruapoUIBHOCTH JOMOJIHUTEIBHOTO CBSI3AHHOT'O CJIOSI COCTOSIT B TOM, YTO
3TO 00ecneunBaeT CIOCOOHOCTh aMOPTH3HPYIOIIEro HACTWIA TMOTJIOMATh, YAEPKUBATh U
OpeHupoBaTh BOAY. IIpMMeHEHHEM aMOPTU3UPYIOLIErOo HACTWIA COIVIACHO 3TOMY BapHUAaHTY
UCTIOJIHEHUs] TIPOAJIEBAIOT CPOK CJYKOBI MCKYCCTBEHHBIX CIOPTHBHBIX IUIOLIAIOK, TaK Kak
aMOPTHU3UPYIOLIMI HAaCTWJ NOTJOLAET BOAY M YAEPKHUBAET BOAY, TE€M CaMbIM IOBbBIIAs
5(}(eKTUBHOCTb CIIOPTUBHBIX ACHCTBUH HA CIIOPTUBHOM IUIOIIAAKE. AMOPTUZHPYIOLIHIA HACTUI
MOXET AaKTUBHO MpPEAOTBPAIlATh WIW YCTPAHATh 3aTOIUIEHHWE IyTEM IOMVIOLIEHUs] BOBL.
AMOPTH3UPYIOIIUH HACTUJI COTJIACHO HACTOSIIEMY HW300pPETEHHIO MOXKET MpPOIJIeBATh
MIPUMEHUMOCTb CIIOPTUBHON IIOIMAJKU CHIKEHUEM TEeMIEpaTypbl MOBEPXHOCTH, TO €CTh,
OXJIAXKIEHUEM TOBEPXHOCTH. DTO OOYCJOBJIEHO TE€M, YTO aMOPTH3HMPYIOLIUH HACTHJ MOXKET
COXpPaHATb BOAY U MOXET MepeaaBaTh €€ BBEPX B 3aMOJHSIOUN CJIOH, €CIU OH MPUCYTCTBYET,
WIA B HETOCPEICTBEHHBI KOHTAKT C BO3AYXOM JUIsi ucmapeHus. IlosTomy obnacte Mexmy
MOBEPXHOCTBIO CIIOPTUBHOM IUIOIIAAKH (TO €CTh, HICKYCCTBEHHOM TPaBOi) OCTAETCs BIAKHOMU, U
TEMIEPATyPbl COXPAHSETCS] CTAOMIIBHON B PE3yJIbTaTe UCTIAPEHHSL.

JIONOJTHUTENIBHBIN CBA3AHHBIN CJION aMOPTU3UPYIOLIErO HACTUJIA MOXKET BKI04aTh OT 0,01
no 1 Bec.% cmauuBaromiero aredra, npeamnoututenbHo oT 0,05 mo 0,5 Bec.% cmaumBaroiero
arenra, bonee npenmnoururepbHo oT 0,1 mo 0,3 Bec.% cmaumBaromero areHra. OQHAKO aBTOPBI
HACTOSIIIEro M300peTeHns: OOHAPYIKIIIH, YTO CMAUMBAIOLINHA areHT He SIBISIETCS CYIIECTBEHHO
BAXHBIM JUUIsI CBSI3aHHOTO CJIOS aMOPTH3HPYIOIIEro HAcTWiIa COoryacHO u3obpereHuro. Kak
NPEACTABISIETCs, 3TO  OOYCIOBJIEHO NPUPOAOH  cBsByromed kommosuumn. [loatomy

JOMNOJIHUTEJIbHBIM CBSA3aHHBIM CJIOM aMOPTHU3UPYIOLIETO HACTWIA HE BKIIOYAET HHUKAKOU
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CMA4YuBAOIIMI areHT. TeM caMbIM 3TO 3HAYUT, YTO [AONOJHUTENbHBIA CBSA3aHHBIA CJIOU
aMOPTHU3UPYIOLIEr0 HACTWJIA MPEANOYTUTENIBHO HE BKIIIOYAET CMAYMBAIOIIMI areHT, TO €CTh,
BKJItOUaeT 0 Bec.% CMauMBarOLIEro areHTa.

I'mnpodunbHOCTD TOTIONHUTENBPHOTO CBSI3aHHOTO CJIOS MOXKET OBITh OINpeneneHa B
TEPMHHAX KpaeBoro yria ¢ sonoi. Marepuan MM VF nonosHUTENBHOTO Cl10s IPEANOYTUTEIBHO
uMeeT KpaeBoii yrod ¢ Bogoil MeHee 90°. KpaeBoii yros n3mMepsitoT, Kak OIMHCAHO BBILLE.

JIONONMHUTENBHBIN CBSI3aHHBIN CJION MPEANIOYTUTENBHO MO CYLIECTBY HE COAECPKUT MACIIO.
OTUM NOAPa3yMeBaeTCsl, YTO JOMOIHUTENbHBIN CBSI3aHHBIN CJI0H BKIIFOUaeT MeHee 1 Bec.% macna,
npeanoututenbHo MeHee 0,5 Bec.% macna. Hambonee mpeamodTUTENBHO IOMOIHUTENbHBIN
CBSI3aHHBIN CJIOH BOOOINE HE COAEPKUT MACIO. DTUM MOAPA3yMEBAETCs, YTO CBSA3AHHBIN CIION
Bkiroyaer O Bec.% wmacma. Macno oOpraHO noGaBmsror k' MMVF-noanoskkam, KOTOpbIe
UCHOJIB3YIOT AJIsl TAKUX LieNel, KaK 3BYKOU30JIALUSA, TEPMOU3OJISALUSA U OTHECTOUKOCTh. OHAKO
aBTOPbl HACTOSALIETO M300pETeHUs] HEOXKHIAHHO OOHApYXHIIM, YTO IUIACTMHA C IIJIOTHOM
CTPYKTYpPOH SIBJISIE€TCS] MO CYIIECTBY T'MAPOGMIbHON, YTOOBI MOTJIOMATh M APEHUPOBATH BOAY,
KOIZla OHAa HE COJAEP>KUT Macjio, WIHM MO CYyLIeCTBY HE COAEP>KUT macio. B 3ToM BapuaHTe
UCIIOJTHEHUST CBSI3YIOLIAasi KOMIO3ULIMST MOXKET ObIThb TuapouibHON, aMpuUIbHONH WK
ruapodoOHOH, kak 0bcyskaanochk Beire. Koraa cesi3yrommas KOMIO3ULUSA SIBIIsIETCS THAPOGOOHOI
i aM(upUIPHON, TUIACTHHA C MJIOTHOW CTPYKTYPOW HMPEANOYTUTENIBHO HE COAEPIKUT Maclo,
WM IO CYLIECTBY HE COAECPKUT MACJIO.

I'mapoduinbHOCTE  CBSI3AHHOTO  CJIOSL MOKET OBITh  ONpeneNeHa TUAPABIMYECKOM
MIPOBOJUMOCTBIO. JIONTOTHUTENbHBIN CBSI3aHHBIN CJION MPEANOUYTUTEIBHO HUMEET THAPABINYECKY IO
NPOBOIUMOCTh OT 5 M/meHpb no 200 m/nmenb, npenmoutureabHo oT 10 M/meHp 10 50 M/meHs.
I'nppaBanueckyo MpOBOAUMOCTb H3MEPSIIOT B COOTBETCTBUU cO cTaHmaptoM [SO 17312:2005.
IIpenMy1ecTBO 3TON TMAPABIMYECKON MPOBOAUMOCTU COCTOMT B TOM, YTO aMOPTU3UPYIOIIHIMA
HACTUJI MOXKET TMOTIJIOMmATh H30BITOK BOABI M OTBOAUTH €€ OT CIIOPTUBHOW IUIOMIAJKH C
JIOCTaTOYHOM CKOPOCTBIO AJIs TPpeaoTBpaleHus 3aTorieHus. Kak 00Cyskaanoch BhIIIe, 3TO MOXKET
OBITh TOCTUTHYTO HAJMYHEM IUIACTHUHBI C ITUIOTHOW CTPYKTYpPOH, KOTOpast HE COAEPIKHUT WU T10
CYLIECTBY HE CONEPKUT MAaCJO, W/HJIM HAJHMYHUEM CBS3YIOLIEr0 MarepHuaja B COOTBETCTBHU C
n300peTeHueM.

B npennoytutenbHOM BapHUaHTE UCIOJIHEHUs! IO MEHbIIEH Mepe OAWH CBsI3aHHBINA CIIOU
UMEET TONINUHY 15 MM U MIOTHOCTH 275 KI/M® W NONOJHUTENbHBIN CBSI3AHHBIM CIIOW MMEET
TOJILIMHY OT 5 10 8 MM U TWIOTHOCTH 235 kr/M?. TIpermyIecTBO 3TOr0 BapHaHTE HCIOTHEHHS]
COCTOUT B TOM, YTO MOXET OBITh MOBBIIIEHA MPOYHOCTh AMOPTHU3UPYIOIIEro HACTUJIA, B TO K€
BpeMsl yIOBJIETBOPsisi TpeOoBaHUSAM K 3(P(EeKTHBHOCTH CHOPTHBHBIX AEHCTBUI (Hampumep,
MIOTJIOIIEHHSI YIapOB U BO3BpAIlEHHsI SHEprun). BepXHuii cioii yaydimaer mpo4HOCTb, 1 HIKHUN
CJIOW ONTUMHU3HUPYET NOTJIOIEHNUE YAAPOB U BO3BPAILEHUE SHEPTHH.

IInacTvHa € TUIOTHON CTPYKTYPOH MPENMOYTUTENBHO SIBJIETCS THMAPOQPMIBHONW. ITO
MOJKET OBITh TOCTUTHYTO, KaK OMHCAHO BBILIE /IS 10 MEHBLICH Mepe OTHOTO CBSI3aHHOTO CIIOS.

IInacThHa ¢ TJIOTHOM CTPYKTYPOHM NPENNOYTUTENBHO SIBJISETCS CXKATOW MO BEPTHUKAIH

meHee, yeM Ha 10%, Oosnee mpemmouTuTeNibHO Ha BenuduHy OT 1% mo 9%, nHambonee
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MPEANOUYTUTENBHO Ha BennduHy OT 3% 10 8%, OTHOCUTENBHO CBOEHM BEPTUKAIbHOM TOJLIUHBL.
310 mocruraercss 00pabOTKOH CO CXKaTHEM WJIH TpenBapUTeIbHON 00paboTkoil. [IpenmyecTBo
3TOH O0OpabOTKM COCTOMT B TOM, YTO aMOPTHU3UPYIOIIMHA HACTHI Oyaer aedopMupoBaThCs
MEHbIIIe, KOrJja HaxOAWUTCS B TOJOKEHUU Ha CHOPTUBHBIX IUIOIIAAKAX, TO €CTh, 3TO HUMeEET
pe3yJbTaTOM CHIJKEHHYIO BEpPTHKaNbHYK paedopmaumio. Kpurepun, KOTOPBIM IOJIKHBI
yIOBJIETBOPATh (yTOOJNBHBIE M XOKKEWHBIE MCKYCCTBEHHBIE IIOJIS, BKIKOYAIOT KOHKPETHOE
3HaUeHHE BEPTHKAJIbHONW paedopmanuu. ABTOPbI HACTOSILETO H300PETEHHs HEOKHUIAHHO
OOHApY>KWJIM, YTO TMOJBEPraHUe IUIACTHUHBI C IUIOTHOW CTPYKTYpOH CXKHMaroleil oOpaboTke, B
KOTOPOH €€ CXKUMarT MeHee, ueM Ha 10% ee BepTHUKaJIbHOW TOJIIIMHBI, COKpAIlAeT 3HAUYEHUE
BEPTUKAJIBHON JepopMalvi aMOPTU3UPYIOLIEr0 HACTUJIA ITPH IPUMEHEHHH.

Cxxumaromasi o0paboTka MoXKeT ObITh IpOBeleHa JHOOBIM CIOCOOOM, OIHAKO
NPEATIOUYTUTENBHO, YTOOBI INIACTHHY C TUIOTHOM CTPYKTY PO MOIBEPTal CXKUMaroLeit oOpaboTke
NPOKAaThIBAHUEM Yepe3 OAHy MK OoJiee rap BaJKOB.

IInacTiHA ¢ TUIOTHOM CTPYKTYpOH COIJIACHO HACTOSILIEMY H300pPETEHHIO MOXKET OBITh
CBsi3aHa C BEPXHUM MeMOpAaHHBIM CJIOEM W/WIM HIDKHHM MeMOpaHHbIM ciioeM. BepxHuii
MeMOpaHHbIH CJIOH MOXeT OBITh CB3aH C BEPXHEW OCHOBHOW MOBEPXHOCTHIO IUIACTHUHBI C
IUIOTHOW CTPYKTypoil. HyokHuit MeMOpaHHBIN CJI0H MOXeT OBITh CBSI3aH C HIDKHEH OCHOBHOM
MOBEPXHOCTHIO IIACTUHBI C TUIOTHOHN CTPYKTYPOU.

ITpenmy1ecTBO HATNUNS BEPXHETO MEMOPAHHOTO CJIOS COCTOUT B TOM, YTO OH MOTJIOLIAET
TOUYEUHbIE HArpy3Ku cBepxy. Hampumep, koraa npuMeHsIOT CIIOPTUBHYIO IUIOMIAAKY, 3TO OyaeT
HATIPaBJIATD JABJICHUE HA aMOPTHU3UPYIOIIMI HACTII. BepxHuii MeMOpaHHbIii Clloi o0ecreyrBaeT
COOTBETCTBHE aMOPTHU3UPYIOIIErO HACTUJIA CTPOTUM TPEOOBAHHSIM K XOKKEHHBIM 1 (hyTOOIBHBIM
HCKYCCTBEHHBIM MOJISIM.

ITpenMymecTBO HAMYUS HUKHETO MEMOPAaHHOTO CJIOSI COCTOUT B TOM, YTO OH IMOTJIOIAET
TOUEYHbIE HArpy3KHU CHU3Y. Hampumep, aMOpTHU3HMPYIOLIMH HACTHJI MOXKET OBITh pPa3MeLIeH Ha
IPYHTE WIX HAa HEPOBHOM MOBEPXHOCTH, TAKOM Kak cJoi rpasus. Korna npuMeHstoT CIOPTUBHY O
IUIOINAAKY, 3TO OyAeT co3maBaTh TOYEUHbIE HArPy3KM Ha HIDKHUH CJIOH aMOPTH3UPYIOIIEro
Hactuia. Huwkauid MeMOpaHHbIH C10i 00ecrednBaeT COOTBETCTBHE aMOPTH3UPYIOIIErO HACTHIIA
CTpOruM TpeOOBaHUSAM K XOKKEHHBIM U (pyTOOJIBHBIM UCKYCCTBEHHBIM ITOJISIM.

[IpenMyImecTBO HAJIMYMS BEPXHETO W HIKHETO MEMOPAHHBIX CJIOEB, COCAMHEHHBIX CO
CBSI3aHHBIM CJIOEM, COCTOMT B TOM, YTO 3TO OOECHEeYMBAET 3HAYHTEIBHO OOJiee BBICOKOE
COIPOTHBJIEHHE TOUEYHBIM HArpy3KaM, CPaBHUTENBHO C KOHCTPYKLHEH Oe3 NpHUCOeTMHEHUs
meMmOpaH. Takke obyerdaercst ykyiaaka eJuHOTO MPOAYKTA, YTO YIPOIIAET MPOLECC YKIAIKH.

Bepxuuii MeMOpaHHBIH CJIOH U HUKHIOI0 MEMOPaHy MPEANOYTUTENbHO PUKIICHBAIOT HITH
NPUBAPHBAIOT PACIUIABIICHUEM TIPH HATPEBAHHMM K TUIACTHHE C ITUIOTHOH cTpykTypol. Hanbonee
NPEATIOUYTUTENIEHO PUMEHSIIOT KJIel Ha ocHOBe sTwieHBuHMIanerata (EVA) wnn nmonustuieHa
(PE) nns cBs3bIBaHHMSI BEPXHErO W HIDKHETO MEMOpPAHHBIX CJIOEB C TUIACTMHOW C IJIOTHOH
CTPYKTYpOM.

Bepxauii MeMOpaHHBIN CIIOW TPEATIOYTUTENBHO SIBIISIETCS TMPOTSHKEHHBIM IO BCEH

BEPXHEH MOBEPXHOCTH IJIACTHUHBI C TUIOTHOM CTPYKTYPOH U CBsi3aH ¢ Hero. Hkanii MeMOpaHHBIH
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CJION NPEeANOYTUTENIbHO SIBJISETCS MPOTSDKEHHBIM MO BCEH HIKHENW NMOBEPXHOCTHU IIACTHHBI C
TJIOTHOW CTPYKTYpOH W CBsi3aH ¢ Her. JTo obecreunBaeT Ooyiee CTAOMJIBHBIA U TIPOYHBIN
aMOPTU3UPYIOLIUI HACTHIL

Bepxauii MeMOpaHHBIH CIIOW MNPEANOYTUTENbHO BKIKOYAET CTEKJITHHBIE BOJIOKHA,
NOJIMMEPHBIE BOJIOKHA, CTEKJISTHHbIE MUKPOBOJIOKHA, HIIH MX cMech. Hanbosnee npeanouTurensHo
OH BKJIIOYAET CJIOM CTEKJISIHHBIX BOJIOKOH, MPEANOYTUTEIbHO HETKAHOIO MaTepualia U3
CTEKJISTHHBIX BOJIOKOH.

B nononnenue, BepxHUi MEMOpaHHBIM CJIOW MPEANOYTUTENBHO BKIFOUAET CMEIIaHHbIH
CJIOH, MPUYEM CMELIAHHBIN CJION BKIFOYAET CTEKJISTHHBIE BOJIOKHA, MOJIMMEPHBIE BOJIOKHA, MU UX
cmech. Hanbosee mpeanouTuTeIbHO BepXHUM MEeMOPaHHBIN CJIOW BKITFOYAET CMECh CTEKJITHHBIX
BOJIOKOH, TIpUYEM MpskKa B CMECH MMEET JIMHEHWHYIO IUIOTHOCTh OT 25 Tekc 1o 40 Tekc, Oonee
MPEANOYTUTENBHO OT 32 TEeKC A0 36 TEKC.

Bepxuuii MeMOpaHHBIH CJIOH NPENOYTUTEIBHO BKJIIOYAET CIOH HETKAHOTO MaTepuaa 13
CTEKJISTHHBIX BOJIOKOH, KOTOpPbIe OObEANHEHBI, TO €CTh, CBSI3aHbI MEXIY COOOM.

Hwxuuit MemMOpaHHBI CJIOH TNPENOYTUTENIbHO BKIIKOYAET CTEKJISTHHBIE BOJIOKHA,
MOJIMMEPHBIE BOJIOKHA, CTEKJISHHbIE MUKPOBOJIOKHA, UJIU UX CMECH.

Hacrosiee n3o0pereHne OTHOCHTCSI K aMOPTH3HPYIOIIEMY HACTHITY JUIsl IPUMEHEHHs Ha
UCKYCCTBEHHBIX CIOPTHBHBIX IUIOIIAAKaX. AMOPTHU3UPYIOIIMN HACTHJ SIBJIAETCS TaKUM, Kak
ornucano Bbie. OH MOXXET UMeTh JII00bIE OMHICHIBAEMBIE 371€Ch PEANOYTUTENIbHBIE TPU3HAKH.

Hacrosimee m3o0pereHne Takke OTHOCUTCS K CIOCOOY MOJYYEHHS aMOPTHU3HMPYIOIIETO
Hactuia. Crioco0 BKIFOYAET CTaHH:

(1) obecrnieueHHst UCKYCCTBEHHBIX CTEKJIOBUIHBIX BOJIOKOH;

(i) HambUIEHWs] HAa MCKYCCTBEHHBbIC CTEKJIOBHIHBIE BOJIOKHA BOIHON CBS3YIOLICH
KOMITO3UIIHH,

(iii) cOopa W YIJIOTHEHUSI HUCKYCCTBEHHBIX CTEKJIOBHIHBIX BOJIOKOH W OTBEPKIACHHUS
BOJIHOU CBSI3YIOIIEH KOMITIO3ULIUU C O0pa30BaHUEM CBS3aHHOTO CJIOS,

(iv) hbopMupOBaHHS TIACTUHBI C TUIOTHOW CTPYKTYPOH, UMEIOIIEeH BEPXHIOK M HIKHIOO
OCHOBHbI€ NTOBEPXHOCTH, IPUYEM IJIACTHHA C IJIOTHON CTPYKTYpPOH BKJIFOYAET [0 MEHBbLIEH Mepe
OJIMH CBSI3aHHBII CJIOM,

IpUYEM BOJIHAs CBSA3YIOLIAs KOMIIO3HULMS Tepe OTBEPKAECHHEM BKIIIOUAET:

- KoMnoHeHT (1) B (hopMe OIHOTO MK 00Jiee OKUCIIEHHBIX JJUTHHHOB,

- koMnoHeHT (i1) B (hopMe OgHOrO Wi OoJiee CIIMBAOIINX areHTOB;

- koMnoHeHT (iii) B popme ogHOro Miu Oonee miacTuuKaTopoB.

AMOPTH3UPYIOIIUH HACTHJ MOXKET HMETh JIFOOOW M3 MPEeNNOYTHTEIbHBIX MPU3HAKOB,
nopoOHO 00CYKAaEMBIX BBILIE.

HckyccTBEHHBIE CTEKIIOBUAHBIE BOJIOKHA MOTYT OBITH C(POPMHUPOBAHBI U3 MUHEPATBHOTO
pacriaBa. MuHepasibHbINA paciiiaB 00pa3yrT CTAHAAPTHBIM CIOCOOOM TMOAavYel MUHEPaIbHBIX
MaTepHaioB B M€4Yb W PACIUIABICHHEM HUX. JTa MeYb MOXET OBITh MEYbl0 JI000ro THIIA,
W3BECTHOTO JJIsl MOJy4YeHUs MUHepasbHbIX pacruiaBoB st MMVE, Hanpumep, npenctaBisTh

coboit LIaXTHYIO MEYb, TAKYHO KaK BarpaHka, BaHHAs N€4Yb, UJIN UKJIOHHAA II€Yb.
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Hns dopmupoannss MMVF u3 MHUHEpPaJIbHOrO pacIuiaBa MOXKET OBITh HCIIOJB30BAaH
000l nogxoasmmii criocod pudepuzarnmu. Oudepusausi MOXKET MPENCTaBIATh cOO0H crocod
NpsiACHUsT C MKCIOJIB30BAHMEM BPALNAIOLIEroCsi CTaKaHa, B KOTOPOM pacIulaB IOABEPrar0T
LIEHTPOOEIKHO-3KCTPY3NOHHON 00pabOTKe uepe3 OTBEPCTUsI B CTEHKAX BPAINAFOIIErocsl CTaKaHa
(MpsmUIBPHOTO CTAaKaHa, TaKkKe W3BECTHOTO KakK BHYTpeHHee uLeHTpudyrupoBanue). B
aNbTEPHATUBHOM BapuaHTe, (udepuszanuss MOXKET TNPEACTaBIATb COOOH LEHTPOOEKHYIO
¢ubepusanyo NpoNaBIMBAHUEM pPACIUIaBa HA HAPY)KHYIO CTOPOHY OOHOTO HM3MEIbYUTEIHHOIO
poTopa ¢ oOpa3oBaHHEM BOJIOKOH M NPsAAEHUEM Ha HEM, WJIM Ha KacKajJ MHOTOYHCIIEHHBIX
M3MEJIbYUTEIbHBIX POTOPOB, KOTOPbIE BPALIAKOTCS BOKPYT MO CYINECTBY MOPU3OHTANBbHON OCH
(KackazHOTO MPSIIUIIBHOTO YCTPONCTBA).

3areM pacrias, ¢OPMUPOBAHHBIN TaKMM 00OpPa3oM B BOJIOKHUCTYIO MAacCCy, YBIIEKAETCS
BO3yXOM, M BOJIOKHa COOHMpAIOTCsSI B JIEHTY Ha KOHBeliepe, U BBIBOAATCS U3 (Hudepusyromero
yCcTpoiicTBa. 3aTeM JIEHTY M3 BOJIOKOH VIUIOTHSIOT, YTO MOXKET BKJIFOYATh NpeoOpa3oBaHUE
npoyeca, WM MPONOJBHOE CKATHE, W/WIN BEPTUKAJIBHOE C)XKAaTHe, W/WIN HAMOTKY BOKPYT
OIIPaBKH, AJIsI TIOJIYYSHUS IMTMHAPUIECKOTO MPOAYKTA ISl U30JSIUMH TPYO. YIUIOTHEHNE TaKKe
MOKeT OBITb BBITIOJIHEHO JPYTUMH CIIOCOOAMH.

CBA3yIOLIYI0 KOMITO3ULMIO MPEANOYTUTENHO HAHOCAT Ha BOJIOKHA, KOTJ]a OHU B BUJE
KOMKa YBJIEKAIOTCSI BO3YXOM. B anbTepHaTHBHOM BapHaHTe, OHAa MOKET ObITh HAaHECEHa IOCIe
cOopa Ha KOHBelepe, HO TO SIBIISIETCS. MEHEe MPEATIOYTHTEIbHBIM.

ITocne ynnoTHeHUs! YIUIOTHEHHYHO JIEHTY M3 BOJIOKOH IMPOIYCKAKT B OTBEPIKIAIOLIEE
YCTPOMCTBO JJIs1 OTBEPKAEHUS CBSI3YIOLIEro MaTepuaa.

B onHOM BapuaHTe MCHOJHEHUs] OTBEPXKAECHUE MPOBOAAT Ipu Temneparypax or 100 oo
300°C, takux kak ot 170 no 270°C, Takux kak ot 180 mo 250°C, takux kak ot 190 no 230°C.

B npenmnoutuTenbHOM BapHaHTe UCIIOTHEHMSI OTBEPIKIEHUE TPOUCXOAUT B TPAIULIMOHHOMN
BYJIKAHU3ALMOHHOM MeUU JJIsl Oy YeHUs] MUHEPAJIbHOMN BaThl, NPEANOYTUTENBHO AEHCTBYOIIEH
npu temreparype ot 150 go 300°C, takoii kak ot 170 mo 270°C, takoii kak ot 180 no 250°C,
Takoi kak ot 190 no 230°C.

B ogHOM BapuaHTe HCIIOJNIHEHMs] OTBEP)KACHHE NMPOUCXOAUT B TedeHHe BpeMeHHu oT 30
cekyH A0 20 MUHYT, Takoro kak ot 1 no 15 munyT, Takoro kak ot 2 10 10 MuHyT.

B Tunn4yHOM BapuaHTE UCTIOJHEHUS] OTBEPKACHUE MTPOUCXOIUT MpH TeMmeparype ot 150
1o 250°C, B reuenue Bpemenu ot 30 cexyHa 10 20 MUHYT.

IIpouecc oTBepxkAeHUS MOXET HAUMHATHCS HEMOCPEACTBEHHO II0CJ€ HAHECEHUs
CBSA3YIOLETO MaTepuasia Ha BoJokHa. OTBepkAeHHe OIpenenseTcsl Kak MpOLEecc, B KOTOPOM
CBSI3YIOIIYO KOMITO3UIIMIO TOJBEPrar0T BO3NEHCTBHIO B YCIOBHAX (pu3mueckod uw/wimm
XUMHYECKOW peakIMy, NpPUYeM B CIy4ae XUMHYECKOW peakuud OOBIMHO BO3pacTaeT
MOJIEKYJISIpHAsE Macca COEJUHEHUIl B CBSA3YIOLIEH KOMMO3ULMM, U TE€M CaMbIM IOBBIILIAETCS
BSI3KOCTb CBSI3YIOIIEH KOMITO3MLMHK, OOBIMHO, IMOKAa CBS3YIOINAs KOMITO3ULMS HE JIOCTUTHET
TBepAoro cocrosiHus. OTBepkAeHHasi CBA3YIOLash KOMIIO3ULIMS CBSI3bIBA€T BOJIOKHA C
00pa3oBaHUEM CTPYKTYPHO CBSI3aHHON MaTPHLIBI U3 BOJIOKOH.

B OOHOM BapHaHTC UCIOJIHCHHS OTBECPKACHUEC CBA3YIOLICTO MAaTEpHala B KOHTAKTE C
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MUHEpaJbHBIMU BOJIOKHAMH IMPOUCXOANT B TEPMOIIPECCE.

OtBep:xaeHne CBS3YIOLEr0 MaTephaja B KOHTAKT€ C MHUHEPAJbHBIMH BOJOKHAMH B
TEPMOIpecce HMeeT OCOOEHHOE NPEUMYIIEeCTBO B TOM, YTO OHO IIO3BOJIIET IIOJIy4aTh
BBICOKOTUJIOTHBIE M3/1EIIHS.

B onHOM BapuaHTe HCIONHEHMs MPOLECC OTBEPKACHUS BKIFOYAET BBICYLIMBAHUE TIOX
nasneHneM. [laBieHne MokeT ObITh MPUIIOKEHO HArHETAHUEM BO3/yXa WJIHM Tas3a uepe3 CMech
MUHEPAJbHBIX BOJOKOH U CBSI3YIOINEro MaTepuaja Uil HaJl HEr0.

Cnoco0 cornmacHO HacTosieMy U300PETEeHHIO MPEOIOYTHUTENIbHO —JTOTIOJHUTENIBHO
BKJIFOYAET CTaJNI0 MPEABAPUTENbHON 0OpabOTKH IUIACTHHBI C IJIOTHOW CTPYKTYPOH CIKaTHEM,
NpUYeM CXKaTHe BEPTHKAIBHO Ne(OpPMHUPYET IUIACTUHY C IUIOTHOH CTPYKTYpOI MeHee, 4eM Ha
10%, npennouruTenbHO Ha BenuuuHy OT 1% no 9%, npeanoururensHo oT 3% mo 8%. Oto
JOCTUTAETCS CKUMaroLeit 00paboTkoi mim npeaBaputeabHoi 06padoTkoii. [IpenmynecTso 3Tok
00palOoTKH COCTOMT B TOM, YTO aMOPTHU3MPYIOLIUI HacTui Oyner nedopMHpPOBATHLCS MEHBIIE,
KOTZla HaXOAWUTCS B MOJOXXEHUU Ha CIIOPTUBHBIX IUIOIIAAKAX, TO €CTh, 3TO UMEET Pe3yJIbTaTOM
CHIDKCHHYIO BepTHKaNbHYI aedopmaumio. Kpurtepuu, KOTOPBIM JOJDKHBI yIOBIIETBOPSITH
¢yTOONBHBIE M XOKKEHHbIE WMCKYCCTBEHHbIC TIOJIS, BKJIIOYAIOT KOHKPETHOE 3HAYCHUE
BEPTUKAJIBHON fedopMary. ABTOPBI HACTOSIIETO H300PETEHHUsI HEOKUIAHHO OOHAPYKIIIH, YTO
NOABEPraHye IUTACTHHBI C INIOTHOH CTPYKTYpOIt Ckumaroliel o0paboTke, B KOTOPOH €€ CXKUMAOT
MmeHee, yeM Ha 10% ee BepTUKAJBbHONW TOJIIMHBL, COKpAIlaeT 3HAYEHHWE BEPTUKAJIbHOMN
nedopmManuy aMOPTU3UPYIOIIETrO HACTUIIA IPH PUMEHEHHH.

Cxxumaromasi 00paboTka MoOXeT ObITh MpOBeleHa JIFOOBIM CIOCOOOM, OIHAKO
NPEATIOYTUTENbHO, YTOOBI IUNIACTHHY C TUIOTHOM CTPYKTY PO MOIBEPTaIH C:KUMaroLIeit 00paboTke
NPOKAaThIBAHMEM Yepe3 OHy MK OoJiee map BaJKOB.

Crnocob Takke MOXKET BKJIFOYATh CTa/IUH:

(1) cBs3bIBAHUSI BEPXHErO MEMOPAHHOTO CJIOSi C BEpXHEH MOBEPXHOCTBHIO IUIACTHUHBI C
IUTOTHOH CTPYKTYpPOU; W/Wiu

(1) cBsI3bIBAaHUSI HW)KHErO MEMOPAaHHOTO CJIOSI C HW)KHEH MOBEPXHOCTBIO IUIACTUHBI C
MJIOTHOW CTPYKTYpPOML.

B omHOM mpennouYTUTENIbHOM BapHaHTE HMCIIOJIHEHUSI CBsI3bIBaHHME B cTaauu (1) W/wid B
craguu (i1) MPOU3BOASIT MOCPEACTBOM KJIEsI MIIH aAre3UBa.

B anbrepHaTUBHOM BapuaHTE UCIOJHEHUs CBsI3bIBaHUE B cTanu (1) u/uiau B ctaauu (ii)
MPOM3BOIAT PA3MELICHUEM CBSI3YIOIIEro MaTepuaia MeXay MEMOPaHHBIM CIIOEM U MJIACTUHOHN C
IJIOTHOW CTPYKTYPOMH, U OTBEPKIACHUEM CBSI3YIOIIEro MaTepuaa.

Hacrosimee nzo0pereHne Takke OTHOCUTCS K COCOO0Y MPUMEHEHHsST aMOPTHU3HPYIOLIETO
HacTWia il o0ecredeHHs] TOTJIOMAIoIeH yaap TOBEPXHOCTH Ha CIIOPTUBHOW IUIOLIAJKE,
BKJIFOYAIOIIEMY  CTQJMIO.  pa3MEIleHUs AaMOPTHU3HMPYIOLIEr0 HACTWIA WM CHCTEMBI
aMOPTH3HMPYIOIIUX  HACTHJIOB HIDKE TMOBEPXHOCTH  CIOPTHBHOH  IUIOIAAKH, TMPHYEM
AMOPTU3UPYIOLIMN HACTUI BKJIFOYAET: MUIACTUHY C IUIOTHOM CTPYKTYPO, UMEIOIIYIO BEPXHIOK U
HIDKHIOIO OCHOBHBIE IMOBEPXHOCTH, MPHYEM IUIACTHHA C TUIOTHOH CTPYKTYPOH BKIJIFOYAET IO

MEHbBUIEH Mepe OJWH CBSI3aHHBIN CJIOW, BKJIFOUYAOLIMNA MUCKYCCTBEHHBIE CTEKJOBUIHBIE BOJOKHA
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(MMVF), cBsi3aHHbIE OTBEPKICHHOH BOMHOW CBSI3YIOIIEH KOMIO3MIIMEH, MpHYeM BOIHAsS
CBA3YIOLLAsl KOMIIO3ULIMS MTepe] OTBEPKAEHUEM BKIIOYAET:

- KoMnoHeHT (1) B (hopMe OgHOro Mk 0oJiee OKUCIIEHHBIX JJUTHHHOB,

- KoMoHeHT (i1) B (hopMe ogHOro Wi OoJiee CIIMBAIOIINX areHTOB,;

- koMnoHeHT (iii) B popme ogHOro Miu Oonee miacTupuKaTopoB.

Hacrosimee n3o0peTeHne Takyke OTHOCHTCS] K IPUMEHEHUIO aMOPTH3UPYIOINEro HACTHIIA
ISl TOTJIOUIEHMs] YapoB Ha CIOPTUBHON IUIOLIAAKE, MPUYEM aMOPTU3UPYIOLIUII HaCTHI
BKJIFOUAET: IUIACTUHY C IUIOTHON CTPYKTYpPOH, MMEMINYI) BEPXHIOK W HUXKHIOKO OCHOBHBIE
MOBEPXHOCTH, MPUYEM IUIACTHUHA C TUIOTHOM CTPYKTYpOH BKJIKOYAET MO MEHbLIEH Mepe OJUH
CBSI3aHHBIN CIJIOW, BKJIIOUAIOIINN HCKYCCTBEHHbIE CTeKJIOBUIHbIE BonokHa (MMVF), cBsizaHHbIE
OTBEP>KAECHHONW BOJHOHN CBS3YHOLIEH KOMIO3ULUEH, MPUYEM BOAHAs CBA3YHOLIAsl KOMIIO3ULIUS
nepes OTBEPXKIECHUEM BKIIHOYAET:

- KOMIOHeHT (1) B (hopMe OgHOro Mk OoJiee OKUCIEHHBIX JJUTHHHOB,

- KOMIIOHEHT (ii) B ¢popMe OHOro i 0oJjiee CUIMBAKOLINX ar€HTOB,

- KoMIoHeHT (iii) B ¢popme oxHOro min Oosee miacTuGUKaTopoB.

AMOPTU3UPYIOLINH HACTHI MOXET HMeTh JIO0OW M3 NPEANOYTUTENIbHBIX NPH3HAKOB,
noApOOHO 00CYKIAeMbIX BBILIE.

Hacrosimee m3obpereHne Takke OTHOCUTCSI K IPUMEHEHHIO aMOPTH3HPYIOIIEro HaCcTHIIa
IJIl  TOTJIOIIEHWs] W/WIM JAPEHUPOBAHMS BOIBI HA CIIOPTHBHOHM IUIOIAZKE, IpHUYEM
aMOPTHU3UPYIOLINI HACTUII BKJIFOUYAET: IJIACTUHY C IUIOTHOM CTPYKTY PO, UMEIOIIYIO BEPXHIOK U
HUJKHIOKO OCHOBHbBIE TOBEPXHOCTH, MPHUYEM IUIACTHHA C IUIOTHOW CTPYKTYpPOHM BKIJIIOUYAET IO
MEHbIIEH Mepe ONUH CBSI3aHHBINA CJIOM, BKIHOYAKOLUNA UCKYCCTBEHHBIE CTEKJIOBUAHBIE BOJOKHA
(MMVF), cpsi3aHHblE OTBEP>KACHHOW BOJHOW CBSBYIOLICH KOMITO3UIIMEH; MPUYEM BOJIHAs
CBS3YIOLLAsl KOMIIO3ULIMS MTepe]] OTBEPKACHHEM BKIIIOYAET:

- KoMIoHeHT (1) B (hopMe OIHOTO MK 00Jiee OKUCIIEHHBIX JIUTHHHOB,

- koMnoHeHT (i1) B (hopMe OgHOro Wi 0oJiee CIIMBAIOIINX areHTOB,;

- koMnoHeHT (iii) B popme ogHOro mwiu Oonee miacTuuKaTopoB.

AMOPTH3UPYIOIUH HACTHJ MOXKET MMETh JIFOOOW M3 MPEeNNOYTHTEIbHBIX MPU3HAKOB,
nopoOHO 00CYKAaEMBIX BBILIE.

AMOPTHU3UPYIOIIMHM HACTUJI MOKET MOTJIOMIATh J0XK/IEBYIO BOJY, IMONAAAIOINYI0 HA [PYHT
CBEpXYy, WU MOXET BIMTHIBATH BOAY, IMOJBOAMMYIO IOA3EMHON CcHUCTeMON wuppurauuu. B
NepuoAbl WHTEHCUBHOTO TMOCTYIUIEHUS JOXKAEBOW BOABl aMOPTU3UPYIOLIMM HACTUI MOXKET
OTBOJUTb BOJYy HAa HIKHUI MOACTUIAKOIIMM ypOBEHb. AMOPTHU3MPYIOIIMI HACTHJ CO3JaeT
TOPU3OHTAJIBHOE APEHUPOBAHME, MO KOTOPHIM TOAPA3yMEBAETCs, YTO BOAA MOXKET OBITh
OTBeZIeHa U cOOpaHa Mo CTOPOHAM CITOPTHBHOH IUIOLIAKH.

Hacrosimee m3o0perenne Tak:ke OTHOCHTCSI K IPUMEHEHHIO aMOPTH3UPYIOINEro HACTHIIA
JUTs1 OXJIQKI€HHUS [IOBEPXHOCTH CO CHHKEHHEM TEMIIEpaTypbl Ha CIOPTUBHOM IJIOLIA/IKe, IPUYEM
AMOPTU3UPYIOLIMN HACTUI BKJIFOYAET: MUIACTUHY C IUIOTHOM CTPYKTYPO, UMEIOIIYIO BEPXHIOK U
HUKHIOKO OCHOBHbIE NMOBEPXHOCTH, MPHUUYEM IUIACTHHA C IUIOTHOW CTPYKTYpPOHM BKIIIOUYAET IO

MEHbBUIEH Mepe OJWH CBSI3aHHBIN CJIOW, BKJIFOUYAOLIMNA MUCKYCCTBEHHBIE CTEKJOBUIHBIE BOJOKHA
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(MMVF), cBsi3aHHbIE OTBEPKICHHOH BOMHOW CBSI3YIOIIEH KOMIO3MIIMEH, MpHYeM BOIHAsS
CBSI3YIOIIAsl KOMITO3ULIHSI TIEPE]] OTBEPIKACHUEM BKIIFOYAET:

- KOMITOHEHT (1) B popMe OHOTO Witk 00Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHEHT (i1) B popMe ogHOTO WiTH OoJiee CIIMBAIOIINX areHTOB;

- koMnoHeHT (iii) B popme ogHOro Miu Oonee miacTupuKaTopoB.

AMOPTH3UPYIOIUI HACTHJI MOXKET MMETh JIOOOW M3 MPEeNNOYTHTEIbHBIX MPU3HAKOB,
noapoOHO 00CyknaeMbIX Bbile. TepMUH «OXJTaKACHNE» HMEET OObIUHOE TSI HETO B TEXHOJIOTUH
3HaYeHHe, TO €CTh, CHIDKEHHE TemrepaTypsl. Ilog 3TUM moapa3ymeBarOT, YTO 3TO 3HAYUT
CHIDKEHHE TEeMIIepaTypbl CIIOPTUBHON IUIOIAJAKH U OKPY’KAIOIIEeH ee cpeibl. ITOro JOCTUTAIOT
MOCPECTBOM MOMJIOMIAIOIIErO BOMY CJIOS aMOPTH3UPYIOINEro HACTWIIA, HANpUMeEp, IOKAEBOH
BOJIbI CBEPXY HaJl IPYHTOM, WJIHM M3 MOA3E€MHON CHCTEMBI UPPUTALIUU. DTa BOAA YAEPKUBAETCS B
aMOPTU3UPYIOLIEM HACTHUJIE U IEPEHOCUTCS Ha TIOBEPXHOCTb, /1€ OHA MCIIAPSIETCs IO BIMSHUEM
TEeMIepaTypbl BO3AyXa U BETPa.

Hacrosimee nzo0pereHne OTHOCUTCS K CIIOPTHBHOMN TUIOLIAJIKE, BKIFOUAFOIIEH:

(1) HKHMI Oa30BBIH CIIOH,

(i1) BepXHUI1 CII0¥ TpaBbl /UM UCKYCCTBEHHOH TPaBHI,

(1i1) coli aMOPTH3HMPYIOLIEro HACTHIIA, PA3MEIEHHbIH MeX1y Oa30BbIM CIIOEM H CIIOEM
TPaBbl W/WIN UCKYCCTBEHHON TPABBI,

npu4deM CJOH aMOPTH3MPYIOLIEro HACTWIAa BKJIKOYAEeT 110 MEHbLIEH Mepe OAuH
aMOPTHU3UPYIOLIMI HACTUJ, BKJIIOYAIOIIWN IJACTUHY C IUIOTHOM CTPYKTYpPOH, HMMEIOLIYIO
BEPXHIOK0 M HWKHIOKO OCHOBHBIE MOBEPXHOCTH, MPHYEM IUIACTHHA C IUIOTHOW CTPYKTYpOH
BKJIFOUAET 1O MEHbIIEH Mepe OAWH CBSI3aHHbIA CJIOM, BKJIFOYAKOIIUM HCKYCCTBEHHbBIE
crekyoBuaHbIe BoIoKHA (MM VF), cBsi3aHHbIE OTBEP KIEHHON BOIHOM CBS3YIOLIEH KOMITO3UIIUEH;
NPUYEeM BOJIHAS CBSI3YIOIIAsi KOMITO3HIIMS TIEPE OTBEPIKIECHHEM BKITFOUAET:

- KOMITOHEHT (1) B popme 0HOTO Uitk O0Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHEHT (i1) B popMe OHOTO Wik OoJiee CIIMBAIOIINX ar€HTOB;

- koMnoHeHT (iii) B popme ogHOro mwiu Oonee miacTuuKaTopoB.

AMOPTH3UPYIOIUH HACTHJ MOXKET MMETh JIFOOOW M3 MPEeNNOYTHTEIbHBIX MPU3HAKOB,
nopoOHO 00CYKAaEMBIX BBILIE.

ABTOpBI HacTosimero u3o0peTeHus: OOHAPYKUIIHM, YTO aMOPTH3HPYIOIIUN HACTHI B
COOTBETCTBUH C H300pETEHHEM MOXET OBITh HCIOJB30BAaH M1 (POPMHUPOBAHUSI CIIOPTHUBHON
IUTOINAAKH, JUIsI KOTOPOi He TpeOyercs MpHMEHEHHEe TUIACTUKOBOTO 3arOJHSIOMIETO CJIOs. JTO
O0yCIIOBJIEHO TE€M OOCTOSITENIbCTBOM, YTO AMOPTHU3HMPYIOLIMA HACTHJ MOXKET TMOIJIOWaTh MU
yAEPKUBATh BONY. YJAep:KHBaeMasi aMOPTH3HMPYIOLIUM HACTHJIOM BOJAa NOAPA3yMeEBAET, UTO
TpeOyeMble YCIIOBUSI UTPbI MOTYT OBITh YIOBJIETBOPEHBI 0€3 HeOOXOMUMOCTH B IUIACTHKOBOM
3anonHsoeM cinoe. [103ToMy 3To uMeeT pe3yIbTaTOM MHOTOYHCIICHHBIE ONMCHIBAEMBIC BBILIE
npeumyecTsa. OTCYyTCTBHE HEOOXOIUMOCTH B TUIACTHKOBOM 3aITOJIHSIIOIIEM CJIOE€ 00eCTIeYHBaeT
UCKJTFOUEHHE 3arpsiI3HEHNUSI MUKPOILIACTUKAMH OKPYJKaroIel CPpebl, B TOM YHCIIE MOPCKON CPEIbL.

ba3oBbIil cnOW  MPEANOYTUTENIPHO BKIKOYAEeT KaMeHb, 0ojiee MPeaNOYTHTENBHO

YIUIOTHEHHBIH IpoOIeHbIN KaMeHb, WIH OETOH. ba3oBEbIl CIIOW MPEAOUTUTENEHO HMEET Ty ONHY
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oT 20 1o 50 cM. ba30BbIii CJION NPEANTOYTUTENILHO HAHECEH HA BEIPOBHEHHBIN MPYHTOBBIN CJIOH.

BepxHuii cioif MOKET BKJIFOYATh TPABY, HCKYCCTBEHHYIO TPABY, WJIM KOMOWHALIUIO TPABBI
U UCKYCCTBEHHOHN TpaBbl. BepXHU CJIONW MPEANOYTUTENIBHO BKIIOYAET MCKYCCTBEHHYHO TpaBY.
Ona moxer ObiTb 100%-HOW HCKYCCTBEHHOH TpaBOH, MM MOXKET IPENCTaBIATb COOOH
THOPUIHBIN IePH, BKIOYAKOLINI KaK HATYpPaJbHYIO TPaBy, TAK U MCKYCCTBEHHYIO TPaBy. DTOT
CJION mpennodTuTenbHo umeer riyomHy ot 40 mo 70 mMm. BonokHa MCKYCCTBEHHOH TpaBbl
NPEATIOUYTUTENIBHO MOCTABISIOTCA B (POPME MATOB, HO MOTYT OBITH C(OPMHPOBAHBI HA MECTE
IIPOCTErMBAaHUEM HCKYCCTBEHHOI TPaBbl B CJIOH MOAJIOKKH HaJ aMOPTU3UPYIOLIUM HACTUJIOM.
BonokHa HMCKYyCCTBEHHO!H TpaBbl NPEANOUYTUTENBHO BBINOJIHEHbI U3 CHHTETUYECKUX BOJIOKOH,
KOTOpbIe HEOOSA3aTENBbHO MOTYT OBITh MMOKPHITHI CUITMKOHOM.

Orto nokazano B Purype 3. Croii (100) amMOpTH3MpYIOLIEro HACTWJA, KaK 37€Ch
OMHCAHHBIN, pa3MelaroT Haa 6a30BbM cioeM (200). 3aTeM moBepX aMOPTH3UPYIOLIETO HACTHIIA
pasmeraroT BepxHuii cioii (300) TpaBbl MIIM UCKYCCTBEHHOM TPaBBL

Kpome Toro, cniopTuBHas IIIOLIAIKa TAKKE MOKET BKIIOUATH (1V) 3aMOJHSIOMUIN CIOMH
MEXy CII0EM aMOPTU3HMPYIOIIErO HACTUJIA U CJIOEM TPaBbl UJIH UCKYCCTBEHHOM TPAaBbl, WIIH B CJI0€
TpaBbl WJIW MCKYCCTBEHHOM TpaBbl, NpPUYEM 3aMONHAIOIIMNA CJIOM BKIOYAET IECOK WIU
HEIJIACTHKOBBIH Matepuas. HeoOsi3aTenbHbIN 3amONHSAIOMUN CIOH NpeAHA3HAuYeH IJIaBHBIM
o0pa3om muist cTabMIIM3aluy TPAaBbl UM UCKYCCTBEHHOH TPaBbl, U, B YACTHOCTH, HE HYKIAETCS B
yIOBJIETBOpEHNH TpeOOBaHUI B OTHOIEHNH 3((EKTHBHOCTH CIIOPTUBHBIX JecTBUi. Bec mecka
WM HEIUTACTUKOBOTO MaTepuasa MPeAOTBpaIlaeT CMEIEHUE CJIOs TPaBbl MM UCKYCCTBEHHOMN
TPaBbI U3 €r0 MOJIOKEHUS, U YAEP>KUBAET BOJIOKHA TPABbI HA MECTE.

HemnacTukoBblli  MaTepuian BKIHOYAE€T KPEMHE3EMHbIE TPaHYJbl, MPOOKYy WM
Ouomarepual, TakOi Kak rpaHyJIHPOBAHHBIE KyKYPY3HbIE MTOYATKH.

3anoNHSAOMMNA CJIOH MPEANOYTUTENIBHO HE BKIIIOYAET JFOObIE MIACTUKOBBIE MATEPUAIIbI,
4eM IOAPa3yMeBaloT, YTO OH BKJIOYaeT MeHee 5% IulacTuka, MPeAnoYTHTENbHO MeHee 2%
I1aCTHKA, IPEANOUTUTENBHO MeHee 1% miacTuka.

Hacrosimee wn3o0peTeHne Takke OTHOCHUTCS K CHOCOOy (OpMHpOBaHUSI CHOPTHBHOM
MJIOLIAJKH, BKIFOYAKOIEMY CTaUN:

(1) obecreueHus HIKHETO 0A30BOTO CJIOS,

(i1) obecrieueHust CJIOSI aMOPTH3UPYIOIIETO HACTUIIA HAJl 0a30BBIM CJIOEM,

(iii) obecmeueHUss BEPXHErO CJIOSI TPaBbl W/WINM HMCKYCCTBEHHOW TpPaBbl HAJ CIIOEM
aMOPTHU3UPYIOLIETO HACTUIIA,

IpUyYeM CJIOW aMOPTU3MPYIOLIEro HAacTHNia BKJIIOYAeT [0 MeHblIel Mepe OAuH
AMOPTU3UPYIOLIMNA HACTWJI, BKJIOYAKOIIMA TIUJIACTUHY C IUIOTHOM CTPYKTYpPOH, HMEKOILIYIO
BEPXHIOIO U HIDKHIOIO OCHOBHBbIE MOBEPXHOCTH, NPUYEM IUIACTHHA C IUIOTHOH CTPYKTypOi
BKJIFOYA€T MO MEHbUIEH Mepe OIMH CBSI3aHHBIA CJIOH, BKJIIOYAKOUIUN HCKYCCTBEHHbIE
crexsoBUHbIE BoIokHA (MM VF), cBsi3aHHBIE OTBEP KIEHHON BOIHOM CBS3YIOLIEH KOMITO3UINEH;
IIpUYEM BOJIHAS CBSA3YIOIAs KOMIIO3HULMS ITepesl OTBEPKAECHHUEM BKIIIOUAET:

- KOMITOHEHT (1) B popMe OHOTO Mtk O0Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHeHT (i1) B popMe ogHOTO WiTH OoJiee CIIMBAIOIINX areHTOB;
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- koMnoHeHT (iii) B popme ogHOro Mtu Oosnee miacTuuKaTopoB.

Ipumep 1

[Tonyunnu mecTh pPa3NUYHBIX IOAJIOKEK, U TMPOAHAIU3UPOBAIM HA MPOYHOCTH IPH
COKATUH.

IMponyxr 1: MM VF-nonnosxka, Bkirovarommas 2,1 Bec.% He conepskamero Gpopmanbaerus
CBSI3YIOIIEr0 MaTepHalia COTJIACHO HACTOSIIEMY HW300PETEHHIO, IUIOTHOCTH 76 Kr/m?, 3.5
auTpa/ToHHY cMaumBaroero arenta (Texapon®). CessyroLiuii MaTepHai B 3TOM MPOAYKTE UMEI
CIEAYHOLIHUMI COCTAB!

-AOL (ammonuiinbiit okucnenHpli muraud): 1000 kr (284 kr nuranaa UPM BioPiva 100,
57 xr H,0; (35%-noro), 53 xr NH,OH (24,7%-n0r0), 506 KT BOABI)

- mnactudpukarop (PEG 200): 44 xr

- ciuuBaromuii aredt (Primid XL552 - cinuBaromuii areHt B-ruapoxcuankunamun (HAA),
nocrasisgeMblii pupmoit EMS-Chemie AG): 22 xr

Primid XL552 umeer cienyromyro CTPyKTypy:

oM
“ i

IMponyxt 2: MM VF-nonnoskka, Bkirovarommas 2,1 Bec.% He comepskamero Gpopmanbaerus
CBSI3YIOIETO Marepuajia COTJIACHO HACTOsIEMy H300PETEHHIO; IUIOTHOCTL 76 Kr/m®;, 6e3
cMauuBaroIiero areHra. CBs3yIOUIMI MaTepual B 3TOM MPOAYKTE SIBJISETCS TAKUM JK€, Kak
onucaHHbIi Beile B [Iponykre 1.

Cpasautenssbiii [Iponykr 1: MMVF-nognoxka, Bkimouaromast 2,6 Bec.% CBSI3YHOLIETO
marepuana Ha ocHOBe kapbamumodenonpopmanbaeruaHoii cmoisl (PUF); miotHocTs 77 Kr/m?;
5,7 MUTPOB/TOHHY CMAYHMBAOIIErO areHTa (JIMHEWHBIHN anKWICyJbpoHaT). CBA3YIOMUN MaTepra
B 3TOM NPOAYKTE ObLT 00pa30BaH U3 CIEAYIOLIETO:

- kapbamunodenondopmanbaeruaHas cMoia: 329 TUTpoB

- Boza: 1337 nurpos

- BOAHBIN aMMHUaK: 13 auTpoB

- cyabar ammonwus: 30,5 auTpoB

- amuHOocminal VS-142 ot ¢pupmer Momentive: 1,6 nutpa

Cpasautenssbiii [Iponykr 2: MMVF-noanoxkka, Brimouatomast 2,6 Bec.% CBS3YIOLIETO
PUF-matepuana; mioTHOCTh 77 Kr/m>; 3,5 nurpos/ToHHY cmauuBaromiero arenra (Texapon®).
CesByroumii MaTepuans B 3TOM MPOAYKTE SIBJIIETCS TAKUM K€, KaK OIMCAHHBIA BbIE B
CpasuurensHoMm Ilpoayxkre 1.

Cpapautensabiii  [Iponykr 3: MMVF-nomnoxkka, Brimrouaromas 2,8 Bec.% He
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comeprkamero (GopMaibIeru CBI3YIOMIEr0 MaTepraa; MIOTHOCTh 78 Kr/M>; 6,7 JUTPOB/TOHHY
CMauyMBAIOIIEro areHTa (JIMHEHHbIN ankmicynb(oHaTt). CBA3YOLMMI MaTepuai B 3TOM MPOAYKTE
OBLT 00pa30BaH peakIuel IpyT ¢ APYTrOM CIEAYIOIUX KOMIIOHEHTOB:

185 xr AAA-cmonbl: 239 kr nekctpo3el: 575 kr Boasl: 1,1 xr cunana.

AAA-cMoIy MONy4YHIN CIEAYOIIUM 00pa3oM:

90 xr mustaHonamuHa (DEA) nmomectunu B peaktop eMkocTbio 400 5, U HarpeBajiu 10
60°C. 3arem noGasuiu 75 kr terparuzppodtanesoro anruapuaa (THPA). ITocne mossimneHus
TemnepaTypsl U BeinepxkuBanus ee npu 130°C B reuenue 1 yaca, nodasuian 50 Kr TPUMEIUTUTOBOTO
aurugpuna (TMA). Peakumonnywoo cmech oxyaamid 1o 95°C, nmobGaBuiu BOAy, M CMeECh
nepeMenInBaiu B Teuenue 1 gaca.

Cpasautensnbiii  [Iponykr 4. MMVF-nognoxka, Brirouaromas 2,8 Bec.% He
comepskaero (HopMaibIeru CBsI3YIOLIEro MaTepraa; MIoTHOCTh 78 Kr/M?; 3,5 JUTPOB/TOHHY
cMmauuBaroiero areira (Texapon®). Cesizyromuii MaTepuai B 3TOM INPOAYKTE SIBJISETCS TaKUM
Ke, Kak onucaHHbIi Bbilie B CpaBHuTeIbHOM [Ipoaykre 3.

PesynbraTel nokazansl B @urypax 4A-4E. CxxaTue n3Mepsuin Kak BO BJIaKHOM, TaK U B
CYXOM COCTOsIHUU cornacHo ctanaapty EN826 ot 1996 roaa anist n301LMOHHBIX MaTEPUANIOB, CO
CJIEYFOIIMMH OTKJIOHEHUSIMU:

- B cranaapre EN 826 HauanpHy0 nepopmanuro X1 KPUTHYECKYIO IPOYHOCTD HA CXKATHE
G U G HE PACCUUTHIBAIOT.

- Epponetickue (EN) cranmapTbl sl H30JSILMOHHBIX MAaTEpUANOB TPEOYIOT, YTO
UCTIBITATEJIbHbIE 00pa3lbl HYKHO XPaHUTh U u3MepsTh npu (23+5)°C. B ciyvae pasHoriacuit
XpaHEHHe U HU3MEpeHUe NOJUKHBI mpoBoauThes mpu (23+2)°C u (50+5)%-HOH OTHOCHTEIBHOM
BiaakHocTH (R.H.), Tak kak 3TO CYMTAETCs HE OKAa3bIBAIOIIMM HHMKAKOTO BIIMSHUS Ha
MHUHEPAJIbHYIO BaTy.

KonuuecTBo cBsizyromero marepuana, ucnojbdyemoro B Ilpoaykrax 1 m 2 cormacHo
n300peTEeHNI0, SIBISIETCS 3HAUUTENbHO Oojiee HU3KUM, YeM KOJHYECTBAa, NPUMEHsSEMbIe B
CpaBuurenssbix Ilpoaykrax 1-4. OmHako, HECMOTps Ha 3TO, PE3YJbTaThl CPABHUTEIBLHOIO
CkKaTUs BUAHBI, KOrna cpaBHUBAOT co cBs3yromuMm PUF-matepuansoM u emie OgHUM He
comepaiumM (popMaNTbAETH CBI3YIOINUM MaTepuasioM. [103ToMy ¢ UCTIONIb30BAaHHEM MEHBLIHX
KOJIMYECTB CBS3YIOLIETO0 MaTephasia COMIACHO HM300PETeHHIO IOCTUTalT 3KBHUBAJICHTHON
npoyHOCTH Ha ckatue. CrnegoBasio OXHAATh, YTO YBEIHYEHHE KOJMUYECTBA CBSI3YIOLIETO
MarepHaia coriacHo nzodpereHuro 10 2,8 Bec.% mpUBOAMIIO OBl K MOBBIIICHUIO POYHOCTH HA
ckartue. OHAKO OCTH)KEHHE CPABHHUMOI MPOYHOCTH HA CXKAaTHE NPU MEHBIIMX KOJUYECTBAX
o0ecrieuynBaeT JOMOJHUTENbHOE MTPEUMYIIECTBO B COKPALIEHUH OOLIET0 KOJUYECTBA CBSI3YIOIIEro
MaTepuasa B IPOLYKTE.

Ipumep 2

briumn  u3MepeHbl BENMUMHBI HAKOIUIEHMs, CpPEJHEro JpPEeHUPOBaHUS U CPEIHEro
npocauuBanus odpasunamu MMVEF.

Hakonuienne, npeHrpoBaHre 1 MpOCavynBaHUe ObLIM U3MEPEHBI, KaK O0CYKIAeTCs HIKE:

- CHauana popMHUPYIOT IUIEKCUTTIACOBYIO KOJIOHKY C HCIOJIb30BAHUEM UCTIBITY EMBIX ITECKA
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u obpazina MMVF. KonoHky cHavajia HamoJHSIOT MECKOM J0 BBICOTHI MPHOIM3UTENBHO 25 CM.
3aTeM pasMelaloT YCTPOWMCTBO AJii APEHUPOBAHMsI BOABI Ha BEpXy I€CKA. 3aTeM KOJIOHKY
HaMOJIHAIOT BOOH U3 COCEAHETO pe3epByapa.

- Peructpupytor yBennueHue Beca U KOJIHMYECTBO BPEMEHH, 3aTPAYSHHOT0 Ha TOOABICHHE
5 JIUTPOB BOAbI B KOJIOHKY. KOJ’IOHKy HAloOJIHAKOT, IMOKa BOAY MOXKHO 6bI.]'IO YBUACTh MOBEPX
MUHEPAJIbHOU BaThl. 3aTeM q00aBJieHHe BOIBI MpeKpamaroT. Teneps BCsl BOJA HAKOIUIEHA B BATe.

- 3aTeM KOJIOHKY IPEHUPYIOT. {151 KaXKAbIX 2 TUTPOB BOJBI, APEHUPOBAHHON U3 KOJIOHKH,
OTMEUAIOT BPeMs M BeC. DTO MPOBOAST B Te€UEHHE NMPUOIU3UTEIBHO 2 YaCOB. 3aTeM KJIamaH JJjist
I pEHUPOBAHUS 3aKPBIBAIOT.

- OcraBuasicst BOJa MpoCavyrBacTCs B TeCcUaHbIN HAIMOJIHUTECIIb, KOTOpAasi BBIXOOUT U3
KOJIOHKH 4epe3 LUIAHT B Belpa. Bec u BpeMst mociie BbIBEAEHUs 2 JUTPOB BOABI U3MEPSIKOT KaK
MO>KHO JIOJIbLIE.

- [IoBTOPSIOT LIMKJT HAKOIUICHUS], IPEHUPOBAHUS U IPOCAYNBAHUSI.

bpuM MPOTECTHPOBAHBI MOIJIOKKH, OMHCAHHBbIE HUe B Tabmuie 1, U pe3ynbTaThl

nokasaHsl B @urypax 5,6 u 7.

Tabnuua 1
Obpazen Tun [TnoTHOCTH CMaumBarouit
(xkr/m?) areHT

1 Cas3yromumii MaTepual COrJIaCHO 75 HET
U300pETEHHIO;
0e3 CMauMBaIOIIErO areHTa

2 Casi3yromuii MaTepua COrJIaCHO 75 na (Texapon)
U300pETEHUI0, CMAYHBAIOIIUIH areHT
(Texapon®)

3 Ceszyrommii PUF-maTepual, 120 na (Rewopal)
cmauuBaromuii areHt (Rewopal)

4 Cesizyromuii PUF-maTepuan: 120 HET
0e3 CMauMBaIOIIEro areHTa

5 Cesizyromuii PUF-maTepuai; 75 HET
0e3 CMauMBaIOIIEro areHTa

Ceszyromuii Matepuan corjiacHo u3odOpereHuto u cesisyromuil PUF-matepuan Owiin
MOJIy4€HbI, KaKk ONKCcaHo BhIe B [Ipumepe 1.

U3 pe3ynpTaToB MOXKHO BHAETh, YTO 00pa3Lbl COrJIACHO H300PETEHHIO CO CMAYHBAOLIUM
areHTOM WM 0e3 HEero MpOSBISIIOT CXOAHBbIE CBOMCTBA. I1l03TOMY CMauMBAarOLINiI areHT He
OKa3bIBAET 3HAYUTEJILHOE ICHCTBUE.

Obpasubl cornacHo mzobperenuro (OOpasmpl 1 u 2) HakarMBaKOT ObICTpee, YeM BCe
JIpyTue CpaBHUBAEMbIE THUIIbI MUHEPAJIbHON BaThI.

Hpenuposanne O6pasuamu 1 u 2 (cormacHO U300pETEHHI0) MPOUCXOIUT OBICTpee, YeM
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Obpasamu 3 u 4, u nonodbuo Obpasuy 5.

IIpocaunBanue yepe3 OOpa3upl 1 1 2 (coracHO H300PETEHHUIO) MPOTEKAET OBICTPEE, YeM
yepe3 BCe CpaBHUBAEMbIE TUIIbI MUHEPAJIBHON BaThI.

IIpumep 3

Ceszyromuii MaTepual, Kak NPUMEHSE€MbIl B aMOPTU3MPYIOIEM HACTUJIE COIJIACHO
U300pETEHHIO, Oy YN CIeAYIOIIM 00pa3oMm:

3267 xr BOABI 3arpykarT B peakTop eMKkocTbro 6000 1, m 3atem moOamisitorT 287 Kr
BonHOro ammuaka (24,7%-noro). 3arem 1531 xr nmuramHa UPM BioPiva 100 meaneHHO
n00aBJISAIOT HA NPOTSDKEHUH neproaa BpeMeHu ot 30 MuHyT 10 45 MuHyT. CMech HarpeBaroT 70
40°C, u BBIIEPKUBAIOT NpU 3TOM TemnepaType B TeueHue | yaca. Ilocne 1 vaca mposomsaT
IIPOBEPKY HAJIMYUS HEPACTBOPEHHOIO JIMTHUHA. DTO JIENal0T IPOBEPKOM pacTBOPA HAa CTEKJISTHHON
IUTACTHHKe Wiu npudbopom XermaHa. HepacTBOpeHHBIN JIMTHUH BUAECH KaK MEJIKHE YaCTHULIbI B
KOPUYHEBOM CBs3YIOIEeM Marepuaie. Bo Bpems craauu pacTBOpEHHs! pacTBOpP JIMTHUHA Oynaer
U3MEHSTh LBET OT KOPUUHEBOT'O 710 OJIECTSIIEro YepHOro.

ITocne momHOTO pacTBOpeHUs: TUrHUHA 100aBsitoT | autp neHoracutens (Skumdaemper
11-10 or NCA-Verodan). Temnepatypy napTuu noaaepxkusaioT mpu 40°C.

3arem HaumHaroT nodaenenue 307,5 xr 35%-Horo mepokcuma Bomopoxa. Ilepokcun
BOIOPOZA JO3MPYIOT cO CcKopocTbio 200-300 nutpos/dac. IlepByro MOJOBHHY MEPOKCUIA
BOZIOPOJA A00ABIISIIOT CO CKOPOCThiO 200 Jj1/9ac, mocie 4ero CKOPOCTh JO3UPOBAHUS Y BEJIUUHUBAIOT
1o 300 nautpos/4ac.

Bo Bpemss pno0OaBneHusi NEpOKCHAA BOXOPOAA TEMIIEPATYpPy PEAKLMOHHON CMecH
pEeryJupyIOT HArpeBaHHEeM WM OXJIAXJEHHEM TakKuM O0pa3oM, YTO JOCTUTAOT KOHEYHOU
TeMIieparypbl peakimu 65°C.

ITocne 15 mMuHyT nporekanusi peakiuu mpu 65°C peakMOHHYIO CMECh OXJIAXAAIT 10
temnepatypsl HIke S0°C. Tem cambim nosydarot cmony, umerornyro COOH-3nauenue 1,2 mmon/t
TBEPAbIX BELECTB.

U3 BeimeykazanHoi AOL-cMoibl cBsi3yroLuii Marepuai Obul 0O0pa3oBaH no0aBICHUEM
270 xr nommTuneHrankodst 200 u 433 kr 31%-noro pactBopa Primid XL-552 B Boze.

AHaJI13 KOHEUHOTO CBSI3YIOIIEro MaTepuaa nokasaj cleyolue JaHHbIe:

Conepxanmne tBepabix BemecTB 18,9%; 3nauenue pH: 9,7, Bsskocts 25,5 mlla-cek;
MJI0THOCTD 1,066 Kr/i.

IIpuMepbl OKUCIEHUs IUTHUHA

Ipumepsr I
ITpumep IA - okucneHne TUTHIHA B BOOHOM PacTBOPE aMMHaKa MEPOKCHUIOM BOIOPOAA!

KonuuecTBa WHIPEIMEHTOB, KCIOJB30BAHHBIX COTJACHO Tpumepy IA, mpuBeneHbl B
Tabmune IA 1.1 uIA 1.2.

Xors kpadT-TUrHUH PACTBOPHM B BOJE IMPH OTHOCHUTENIbHO BBICOKOM 3HadeHWH pH,
W3BECTHO, YTO MPHU OMPENETIEHHOM MPOLIEHTHOM 0 BECY COAEP KaHUHU BS3KOCTh pacTBopa Oymer
pe3ko Bo3pacTtarth. Kak mpaBHiiO, MPENCTABISETCS, YTO MPUYHWHON BO3PACTaHHs BSI3KOCTH

ABJIACTCA COUYCTAHUC o6pa3013aH1/1$1 MPOYHBIX BOAOPOAHBIX CBsI3Ell U BSaHMOHeﬁCTBHﬂ T-
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3JIEKTPOHOB MHOTOYHCIICHHBIX aPOMATHUYECKHX LHKJOB, NMPUCYTCTBYIOLIMX B JIUTHUHE. Jlo1s
KpaT-JIUTHUHA Pe3KOe BO3PACTaHHME BSI3KOCTH HAOIONANIOCHh TPU COAEPKAHUH OKojio 21-22
Bec.% B BOZE, M B IIPEACTABIEHHOM MPUMeEpe UCTOb30Basu 19 Bec.% kpadT-TurHuHa.

Bon#slit pacTBOp amMmMuaka ObUT HCIIONIB30BaH KaK OCHOBAHHE B CTAJANU KOPPEKTHPOBAHHS
BenmunHbl pH. KonmuuectBo Opumio ¢ukcupoBanHbeiM npu 4 Bec.%, B pacuere Ha OOmMUN Bec
peaknnoHHON cMecH. 3HaueHne pH mocne cranum koppekTupoBaHus BenuduHbl pH u B Hauane
oKkucjeHusi cocrasiisio 10,7.

Tabmuua A2 mokasbiBaer pesynbTaTsl 3ieMeHTHoro aHanmuza Ha CHNS no um mocne
okucyienus kpadr-nmuranna. [lepen anaam3om oOpa3iipl ObUTH MOIBEPTHY THI TEILIOBOM 00padoTKe
npu 160°C s ynaneHus: ancopOMpOBAaHHOTO aMMHaka. AHAIW3 IMOKa3al, YTO OIpeeseHHOe
KOJINYECTBO a30Ta CTAHOBUJIOCH YAaCTBIO CTPYKTYPhI OKHCIEHHOTO JIMTHUHA BO BpeMs Ipolecca
OKHCJICHHUSI.

Bo Bpems TecTupoBaHHs B TpPYyNNax 3KCHEPUMEHTOB OBUIO ONpPENENeHO, YTO I
OKHCJICHHs sIBJIsieTCs1 OJIaronpusiTHbIM N00aBIEHHE BCEro KOJMYECTBA MEPOKCHIA BOAOpOnA Ha
NPOTSKEHUH KOPOTKOTO MHTEPBaJa BPEMEHH, B OTJIMYHE OT JA0OABJIEHUs MEPOKCHIA BOIOPOAA
MaJbIMU TOPLUSMH B TEYEHHE MJIUTENBPHOrO Iepuosia BpeMeHU. B Hacrosuem npumepe
ucnonb3osain 2,0 Bec.% H,0,, B pacuere Ha 0OLIHiT BeC pEaKLIMOHHOM CMECH.

OxucneHne npencTaBisieT COOOHW HSK30TEPMUYECKYIO PEaKkUHio, W Ipu A00aBIeHUH
NEePOKCHUa OTMEUEHO MOBBIIIEHUE TeMIepaTypbl. B 3TOM nmpuMepe Temnepatypy MoAIep>KUBaIN
npu 60°C B TeueHUE TPEXUaCOBOU peaKkLvu.

ITocne oKuCIEeHUs YBETUUMUIOCh KOTMYECTBO ()Y HKIIMOHAJIBHBIX TPYIII IATHUHA HA TPaMM
obpasua, no onpenenennto Meronom 3P AMP u TutpoBaHusi B BOAHOM cpexe. IIpurorosieHue
obpasua mst cusitus P SIMP-criektpa ObLIO BBIMOJIHEHO C MCIOAb30BaHHEM 2-xyop-4.4.5,5-
terpameTii- 1,2, 3-nuokcadocponana (TMDP) B kauectBe pearenta (GOCHUTHIUPOBAHUSA, H
XOJIECTEPHH B KaUueCTBE BHYTPEHHEro craHaapta. boutn cHsTbl AMP-cniekTpbl kpadT-murauHa 10
U TI0CJIe OKUCJICHUS, U pe3yJibTaThl 00001eHb! B Tabmuie [A3.

Hsmenenne copepxxannst COOH-rpynm ObUIo onpenesieHo TUTPOBAHUEM B BOIAHOM cpefe

U C HICTIOJIb30BAHUEM CIIEYIoLIel (OpMyJIBL:

c _ (VZS,.Mn - Vls, Mn) - (VZD,Mn - Vlb,Mn) * Cchnma, MOms/n
(COOH, mmonir ) — m
S

rne Vy u V), TNpencTaBisiOT MpeNBAPUTENIbHO YCTAHOBJIEHHbIE KOHEYHBIE OOBEeMBI
obpasua, torma kak Vy u V), npenctaBisroT o0beM st KOHTPOJNBHOTO OMBITA. Cycroma
npencrasisier 0,1M pactsop HCI B 3TOM cnyuae, u mg npencrasisieT Bec oOpasna. 3Ha4YeHUs,
TMOJTyYE€HHbIE TUTPOBAHUEM B BOJIHOM Cpe/ie 0 U MOCTe OKHUCIIEHUs], MoKa3aHbl B Tadmie [A4.

Cpennsis COOH-QyHKIIMOHAILHOCTh MOXKET OBbITh TaK)Ke€ KOJHYECTBEHHO OIpenesieHa
YHCJIOM OMBUICHHsI, KOTOpOe mpeacTasiisieT koqudectso Mr KOH, Heobxonumoe 1Jisi OMBLUICHUST
1 r nuramHa. Takoil cnoco® MOXKHO HAaWTH B HMHCTPYKIHH AMEpPUKAaHCKOro 00ImecTBa
HedrexummukoB AOCS Official Method Cd 3-25.

CpenHool0 MOJEKYJSPHYIO Maccy TakKe OINpefe/suld A0 U TOoCie OKHUCIIEHUs C
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UCTIOJIb30BAHUEM KOJIOHKHU JUIsl resib-ipoHuKaroieit xpomarorpadguu PSS PolarSil ¢ cucremoit
«numernicyab(okcua/Boga» B kadectse smoeHTa (9:1 (o6bem/00bem), ¢ 0,05 M LiBr), u VO-
nerekropom npu 280 um. KomOunanms konnentpaunu COOH-rpynn u cpenHeii MOJeKyIsIpHON
Macchl TaKKe TMO3BOJISIIA PACCUNUTATH CPEHEe CONEPKaHNe KapOOKCUIIBHBIX KUCIOTHBIX IPYIIIT HA
MaKpOMOJIEKYJIy JJUTHHHA, ¥ 3TH Pe3yJIbTaThl OKa3aHbl B Tabmuie [AS.

IIpumep IB - macmTabupoBaHue OKUCIICHUS JIMTHUHA B aMMUAKe TIEPOKCUAOM BOAOPOIA
710 TIOJIy3aBOZICKOTO MaciiTada

OxucneHne JUrHMHA TMEPOKCHIOM BOJOPOAA TMPEACTABIsIET COOOM 3K30TePMUYECKHN
npoIecc, W 3HAUUTENbHOE IOBBIIEHHE TEMIIEpaTypbl OBUIO OTMEUYEHO MNpH I0O0aBIEHUU
NEepOKCHIA Aaxke B J1abopaTopHOM Maciutabe. JTO, €CTECTBEHHO, COCTaBJIAET NMPOOJeMy Ipu
MacIITaOMPOBAaHUM XHUMHMYECKHX IMPOIECCOB, ITOCKOJBKY KOJMYECTBO BBIJENSEMOr0 TeIuia
COOTHOCUTCSI C pa3MepamMul B TpeTbel cTerneHH (1o o0beMy), TOraa Kak OXJIaKAeHHE OOBIYHO
BO3PaCTaeT C pa3MepaMu TOJbKO B KBaApaTHON creneHu (mo momanu). B momonnenwe,
BCJIEZICTBHE BBICOKOW BSI3KOCTH JIMIIKMX IPOMEXYTOYHBIX IPOAYKTOB TEXHOJIOIHYECKOe
o0opynoBaHNE MOJDKHO OBITH TINATENBHO BBIOPAHO WIM CIPOEKTHpOBaHO. Takum obOpazom,
MaciTabupoBaHue ObUIO THIATEIHHO pa3pabOTaHO U BBIMOJHEHO B HECKOJIBKO STAIOB.

Iepsbiii 5Tan MaciiTabuposanusi ObuT BbIMOMHEH OoT 1 11 (;1laboparopHslii MaciTad) 1o 9
J, C UCIOJB30BaHUEM MPO(ECCHOHATBPHOTO CMECHTENsl U3 HEp)KaBeloleH CTalu C OuYeHb
3¢ PeKTHBHBIM MEXaHUYECKUM IepeMelInBaHneM. MacmTabupoBaHie IPUBEIIO TOJIBKO K CIerKa
0oJiee BBICOKOW KOHEYHOH TeMmIepaType, HeXKeJU MOJTy4YeHHas B JJaOOpaTOpHOM MaciuTade, 4To
OBLIO OTHECEHO Ha cueT 3(P(PEKTUBHOTO BO3AYIIHOTO OXJIAKACHHS PEaKTOpa M MEJIEHHOI'O
n00aBJIeHUs MEPOKCUIA BOIOPOA.

Crnenyromuii sTan MaciuTabupoBaHKst ObUT IPOBENEH B 3aKPHITOM PEAKTOPE eMKOCThI0 200
1 ¢ 3¢ dexTUBHON BOAsIHON pyOamnkoi u 3h(eKkTUBHOM MporneuiepHoN Memankoi. Macmrad B
5TO BpeMsi cocTasiisia 180 J1, M mepokcua BoAopoaa 1o0aBIsLIN B ABE CTAANU C MPUOIU3UTEIBHO
30-MHHYTHBIM HHTEPBAJIOM. JTO MAaCIITAOUPOBAHHE OKA3aJOCh OTHOCHTENILHO YIAUHBIM, XOTS
JOBOJIbHO CYIIECTBEHHOE MEHOOOPa30BaHUE COCTABIUIO OMPEAETICHHYIO MPOOJieMy BCIIEICTBHE
BBICOKOW CTENMEeHHW 3amojIHeHus peakropa. /sl peryjaupoBaHus BCIIEHHBAHMS Ha TEHY
HaOpBI3rUBaIM HEOOJBIIOE KOJUYECTBO NMEHOTAaCUTENsl MUIIeBoro copra. Haumbonee BaskHBIM
OBUIO JOCTH)KEHUE PETyJIHPYEMOH TEeMIIepaTypbl, H C HCIMOJIb30BAHUEM BHEIIHErO BOASHOTO
OXJIAXK/I€HUs1 ObLITH MOJTyYeHbl KOHEUHbIE TemnepaTy pbl Hike 70°C.

Peakuyu B oy mpOMBIIIJIEHHOM MaciiTadbe ObLTH MPOBEACHBI B pEaKTOpe eMKOCThI0 800
71 ¢ pyOamkol BOASTHOTO OXJIAXKIEHUS U TIPU TIEPEMELTUBAHUU C UCTIOJIb30BAHUEM TPOTIEIUIEPHON
MeInajku ¢ ABOWHbIMU Jomatkamu. 158 kr mguramaa (UPM LignoBoost TM BioPiva 100) ¢
CoZiepKaHMeM CyXxoro BemectBa 67 Bec.% ObuUIM W3MENbUYEHBI AT Pa3pYyLICHHs KOMKOB M
CYCIIEHIUPOBaHbI B 224 KT BOABIL, U NEpEMeEIIaHbl ¢ 00pa3oBaHHEM OJHOPOIAHON cycnen3uu. [lpu
HEeNpepbhIBHOM NepeMeINBaHUU B peakTop 3akadanu 103 kr 25%-Horo pacTBopa amMMHakxa B BOJIE,
U TIepEeMELINBAIN B TEYCHHUE JOMOJHHUTENBHBIX 2 YacOB C OOpa3OBaHHEM TEMHOIO BSI3KOTO
pacTBOpa JIUTHHUHA.

K mepememmnBaeMoMy pacTBOpY JIMTHUHA B TedeHue 15 munyT modaensmm 140 kr 7.5
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Bec.% mnpu Ttemneparype 20-25°C mepokcupa Bomopona. Temmeparypy M ypOBEHb II€HBI
TIIATEJIBHO KOHTPOJHMPOBAIM BO BpeMsl U Tmocie A00aBlIeHHs IMEepPOKCHAAa BOAOPOAA, U B
OXJIXKIAOLTYI0 pyOallKy NMoAaBaiy OXJKAAOIYIO BOAY, YTOOBI MONAEPKUBATH MPUEMIIEMBIH
yPOBEHb TIEHbI U TMOBBbIMIEHHE TemrepaTypsl MeHee 4°C B MHUHYTy, a TakXKe KOHEYHOU
temneparypel Hipke 70°C. Ilocnme TOro, kak TMOBBIIEHUE TEMIEPATYPhl MNPEKPATUIIOCH,
OXJIAKJEHHE OTKJIIOUUIIM, U CMECh IPOAYKTOB NEPEMEIINBAIIH €1ll€ B TeYeHHUE JJOMOIHUTEIbHBIX
2 4acoB nepe NePEeHOCOM B TPAHCIIOPTHBIN KOHTEHHEDP.

Ha ocHoBe ombITOB ¢ MacITabUpOBaHUEM MOKHO OBLIO OBl CHAENIATh BBIBOI, YTO, JaXKe
€CJIN PeaKLUH SBIISIOTCS 5K30T€PMUYECKHMH, OOJNbIIAsi 4acTh TEIUIOTHl PEAKIMU (PaKTHIECKU
cOaaHCUpPOBaHA TEIUIOEMKOCTBIO BOJIbI, HArPEBA€MOW OT KOMHATHOH TeMIepaTypbl JO OKOJIO
60°C, 1 TOJIBKO MOCTEHSSA YaCTh JOJDKHA OBITh OTBeNleHa OxakaeHneM. Cienyer OTMETUTD, YTO
Onarogapst 3TOMy, ¥ BBUAY KOPOTKOTO BPEMEHH PEAKIIMH, STOT CIIOCO0 ObUT ObI UI€aTbHBIM JIJIs
MaciITabupoBaHus U Croco0a MHTEHCU(PHUKALMU C UCIIONb30BAHHEM PEAKTOPOB HEMPEPHIBHOTO
IEWUCTBHSA, TAKUX KaK MaruCTpajibHbIe CMeCUTeNH, TpyOuarbie peaktopsl uin peaktopbl CSTR-
TUNa (HENMPEepbIBHOTO AEWCTBHS C OJHOBPEMEHHBIM IOCTYIUIEHHEM PEareHTOB U BBIBEIECHHEM
NPOAYKTOB). DTO o0ecreunBano Obl XOPOIIMH KOHTPOJb TEMIIEPAaTypbl M Oojiee YeTKO
OTIpEeAENIEHHBIN PEAKLMOHHBII NPOLEeCC.

HcnpiTanust MaciiTaOMPOBAHHBIX MAPTHH MOKA3aJIM, YTO MOJYYEHHbIH OKHCIEHHBIH
JIMTHUH UMEJT CBOWCTBA B COOTBETCTBHH C MAPTUSMH, 00Pa30BaHHBIMU B JJAOOPATOPHH.

Ta6nuna IA 1.1

KonudecTBa MaTepHaioB, UCIOJb30BAHHBIX B ()OPME UX MMOCTABKU!

Marepuan Bec.%
Kpadt-muraun UPM BioPiva 100 28
H,0, 30%-HbIi1 10 BeCcy pacTBOp B BOJE 6,6
NHj;, 25%-Hblii 10 BeCy BOIHBII PacTBOP 16
BOZA 494

Taoauua 1A 1.2

KonnyecTsa UCIIOIB30BaHHOI'O aKTUBHOI'O MaTe€pHraia:

Marepuan Bec.%
KpadT-murann 19
H,0, 2
NH; 4
BOza 75
Ta6auna 1A 2
DneMeHTHBIN aHan3 KpadT-JIMTHUHA 10 U TIOCJIEe OKUCIICHMS:
Obpaszen N (Bec.%) C (Bec.%) H (Bec.%) S (Bec.%)
Kpadt-nmuraun 0,1 64,9 5.8 1,7
AMMOHUWHBINA 1,6 63,5 5,7 1,6
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OKHCIIEHHBIN KpadT-

JIMTHUH

Taoauua 1A 3

Pacnipenenenne (pyHKIIMOHANBHBIX TPYyNN B KpadT-JIUTHUHE O M IOCHE OKUCIICHUS,

nony4enHoe *'P SIMP-meronom:

KonuenTtpauus (MMoJi/T)

2

2

Obpazen Amadarmueckne OH ®enonpubie OH Kucnorasie OH
Kpadr-nmuraun 1,60 3,20 0,46
AMMOHUMHBIN

OKHCJICHHBIN 2,11 3,60 0,80

2

KpadT-mTUrHuH

Taoauua 1A 4

Conepsxanne COOH-rpymnn B MMOJI/T 1O OTIPEIeJICHUI0 TATPOBAHUEM B BOIHOI Cpere:

Obpaszer COOH-rpymms! (MMOJI/T)
Kpadr-nurnun 0,5
AMMOHMIHBIN OKHCIICHHBIN KpadT-ITUrHUH 0,9

Tab6auna IA §

Tabmuua TA 5. CpenneuncnenHas (Mn) u cpenHeB3BerneHHas (Mw) MOJEKyJIsipHbIE
MaccChl, Kak OIpeNeeHHbIe Teb-NPOHUKAIIeH XpoMarorpadueii, BbIpaKEHHbIE B I/MOJb,
BMECTE CO CPEeNHUM COIepKaHHEM KapOOKCHJIbHBIX KHCJIOTHBIX TPy HAa MAaKpOMOJIEKYJTY

JIMTHUHA 0 U I10CJIC OKHCJICHUA

Mw, Cpenusis COOH-
Obpaszen Mn, r/Moub
/MOJIb (YHKIMOHATBHOCTb

Kpadr-murann 1968 21105 0,9
AMMOHUHHBIN OKUCIIEHHBIH KpadT-

2503 34503 2,0
JIUTHUH

Ipumepsr 11

B Hmxecnenyromux npuMepax ObUTH MOJTyYeHbl HEKOTOPBIE OKHCIICHHbIE JIUTHIHBI.

Brim onpeneneHsl CeayoLe CBOMCTBA OKICICHHBIX JINTHUHOB:

Cooepoicanie meepovix KOMNOHEHMOB.

Copepxkanue Kakgoro W3 KOMIIOHEHTOB B JaHHOM PAacTBOPE OKUCJIEHHOTO JIMTHHHA
NPUBEICHO B pacueTe Ha O€3BOHYIO MAacCy KOMIIOHEHTOB, HJTH KaK YKa3aHO HIKE.

Kpadr-muraun 6611 nmocrasie ¢pupmoit UPM kak npoaykt BioPival00™ B Buzme cyxoro
nopomka. 25%-usii pactsop NH4;OH 6b1u1 npuodperen y ¢pupmsr Sigma-Aldrich u nucnons3osan
B (hopme moctaBku. H,O,, 30%-Hb1it pactBop (CAS Ne 7722-84-1) 6but mpuoOpereH y Gpupmbl
Sigma-Aldrich u ucnions3oBan B hopme moctaBku, win ¢ pazdasnenueM Boxoi. PEG 200 Obut

npuodperen y pupmsr Sigma-Aldrich, u cuurancst 6e3B0OAHBIM 151 IPOCTOTHI, ¥ ObLT UCTIONB30BaH
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kak ectb. PVA (Mw 89000-98000, Mw 85000-124000, Mw 130000, Mw 146000-186000) (CAS
Ne 9002-89-5) Obutn mpuoOperens! v ¢upmbl Sigma-Aldrich, u cunrtanuce O0e3BomHBIMH IS
MPOCTOTHI, ¥ OBLIM UCTIONB30BaHbI Kak ecTh. MoueBuHa (CAS Ne 57-13-6) Obuta mpuoOpereHa y
¢upmbr Sigma-Aldrich, n ncnonb3oBana B opme nmoctaBku, Win pazdasieHa Bonoi. [ nmmuuepun
(CAS Ne 56-81-5) Obut mpuobperen y ¢upmer Sigma-Aldrich, 1 cuurancs Oe3BOAHBIM AJIs
IPOCTOTHI, U OBUT UCTIONB30BAH KaK €CTh.

Teepovie kKOMNOHEHMbI OKUCTEHHO20 NUCHUHA

ConepkaHne OKHMCIIEHHOTO JIMTHUHA mocie HarpeBaHusi A0 200°C B Teuenue 1 waca
0003HaYEHO KaK «CyXOH TBEpHbIM MaTepHai», M YKa3aHO KaK IPOLEHTHOE COIeprKaHue
OCTaBILIEroCsl Beca Nocje HarpeBaHMUsl.

HuckooOpasHble 00pa3ibl KAMEHHON BaThl (1uaMeTp: S ¢M; BbicoTa | ¢M) ObUIH BBIPE3aHBI
13 KaMEHHOM BaThl U MOABEPTHYTHI MpeABapUTeIbHOMY HarpeBaHuro npu 580°C B TedyeHue no
MeHbuIeld Mepe 30 MUHYT, ISl YAAJlI€HUsl BCEX OpraHMYeCKUX KOMIOHEHTOB. TBep/blie BelecTsa
CBA3yIOLIeH cMecH ObUTM M3MEpeHbl pacmpeneneHueM o0pasua CBsBYIOIIEH CMecH
(mpubnn3uTenbHO 2 T') HA TEPMUYECKU 00pabOTaHHOM AMCKE KAMEHHOH BaThl B KOHTEHHEpe M3
OJIOBSIHHOI ponbru. Bec koHTelHepa u3 OJIOBSIHHOI (Obry, CopeprkaIero IMCK KAMEHHOMN BaThl,
ONIpedeNIIn O W Ccpa3y mocie no0aBlIeHUs CBs3yIOIieH cMecH. M3roToBwim 1Ba TaKHX
COZeP KAIINX CBSI3YIOLIYIO CMECh IMCKAa KAMEHHO BaThl B KOHTEHHEPAX U3 OJIOBIHHOU (OJIBIH, U
3areM Harpesaynu ux npu 200°C B tedyeHue 1 gaca. Ilocne oxnakaeHus U BbIIEP>KUBAHUS NPU
KOMHATHOW TeMmmepaType B TeueHue 10 MuUHYT oOpasipl B3BECHJIH, U COJAEP’KAHHME TBEPIbIX
MaTepUajoB PacCUUTAIH KaK CpeHee 3HaUeHUE U3 IBYX Pe3yJIbTaTOB.

Cooepacanue COOH-epynn

Wsmenenne conepsxanuss COOH-rpynmn Taxxe onpeaenuiu TATPOBAaHUEM B BOJHOM cpefie

U C UCTIOJIB30BAHUEM Clenyroeii Gopmyibr:

c _ (VZS,.MJ'I - Vls, MJ‘I) - (VZD,Mn - Vlb,Mn) * Cchnora, MOms/n
(COOH, mmon/tr ) — m
S

rne Vy u V;, NpencTaBisiOT MpenBaAPUTENIbHO YCTAHOBJIEHHbIE KOHEYHBbIE OOBbEeMbI
obpasua, torma kak Vy u V), npenctaBisroT o0beM st KOHTPOJNBHOTO OMBITA. Ciycroma
npencrasisier 0,1M pacteop HCI B 3TOM cnyuae, u ms, g mpeACTaBIsieT BeC 00pasia.

Crocob NOJIVUCHHA OKUCJICHHOI'O JIMTTHHMHA .

1) Boay u nurHuH cMemanu B 3-ropiioi CTEKJITHHOH KPYTJIONOHHOM KOJO€ B BOASIHOM
Oane mpu koMmHaTHOH Temmeparype (20-25°C) BO Bpemsi MepeMeInnBaHUs, COEAUHEHHOH C
XOJIOIUJIPHUKOM U YCTPOMCTBOM perucTpaluy Temieparypsl. IlepemelnnBanue nmpoBOAMIN B
TeyeHue 1 Jaca.

2) Hobasunn ammuak 1 mopuneii mpu nepeMennBaHuu.

3) Ioeemmanu Ttemnepatypy o 35°C HarpeBaHueM, €CITU ClerkKa 3K30TepMHUYecKast
peakmus ¢ aMMHUAKOM He o0ecriedrBalia MOBBILIICHUS TEMITEPATYPBL

4) N3mepsinu 3HaueHne pH.

5) Ho6asunu mnactudukarop PEG200 u nepemermBany B TeueHre 10 MUHYT.
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6) Ilocne TOro, Kak JMTHUH TOJHOCTBIO PACTBOPWIICS TOCKE MPUOIM3UTENbHO 1 Haca,
MeJIeHHO oaHOH nopuueit nodasunu 30%-ubiii HyO,.

7) Ox3orepMuueckas peakums mnpu pobasneHmn H,O, mnoBbicmia TeMriepaTypy B
CTEKJITHHOW KPYTJIOJOHHOH KOJIOE - €CJIM TeMIlepaTtypa peakuuoHHON cmecu Obuia Huxke 60°C,
temnepatypy nosbimanu 10 60°C, u oOpasen Boinepskuanu npu 60°C B Teuenne 1 gaca.

8) 3areM KpyrJIOmOHHYIO KOJOY H3BJIEKJIN U3 BOIASHOW OaHM M OCTABWJIM OCTBIBAThH 1O
KOMHATHOU TEMIIEPaTyPBhlL.

9) Otobpanu oOpa3ubl Ijsi ONpeAeNieHHs] COAEpPXKaHUsl CyXOro TBEPAOro MaTepuala,
COOH, Bsa3zkoctH, m1oTHOCTH U pH.

KoMmo3uiiiy 0KHUCJI€HHOT'O JIMTHUHA

Jlanee mpuBeAeHbI KOJOBbIE HOMEPA MMPUMEPA OKUCIEHHOIO JIUTHUHA, COOTBETCTBYIOLINE
KOZIOBBIM HOMEpaM, UCTIOJIb30BaHHbIM B Ta0muue 1.

ITpumep ITA

71,0 r nurauna UPM Biopiva 100 pactBopuu B 149,0 r Boas! npu 20°C, u noGasuinu 13,3
r 25%-noro NH,OH, n nepememnBanu B TeueHne | yaca Ha MarHUTHOW MeIIAJIKE, TIOCTIE YeTro
menaenHo nodasuian 16,8 r 30%-oro H,O, npu nepemeunBanuu. TemrnepaTypy MOBBICHIN A0
60°C B BomsiHO#1 Oane. ITocie 1 yaca OKHCIEHHs BOASHYKO OaHIO OXJIAMWIM, U TEM CaMbIM
ocTaHOBWIM peakuuto. ITonyuennblii Matepuan anamusuposanu Ha COOH, conepskanue cyxoro
TBEpAOro MaTepuana, pH, BA3KOCTb U IJIOTHOCTD.

IIpumep IIE

71,0 r nuranaa UPM Biopiva 100 pactBopuiu B 88,8 r Boasl pu 20°C, u nobaswnu 13,3
r 25%-noro NH4,OH, u nepemMernuBanu B TedeHue |1 yaca Ha MarHUTHOM Memnanke. J{oOaBuiu
PEG 200, 22,8 r, u nepememuBaiu B TedueHue 10 MUHYT, MOCIe Y4ero MeajieHHO nodaBuiu 16,7 r
30%-oro H,O, npu nepememmBanuu. Temnepatypy nossicuu 10 60°C B BoxsiHoit Oane. [Tocne
1 yaca okuCIIeHUs BOASIHYIO OaHIO OXJIAMIIN, U TEM CaMbIM OCTAHOBUJIM peakuuio. [1omydeHHbIH
marepuan aHanmsuposau Ha COOH, conepskanne cyxoro TBepaoro marepuana, pH, BI3KOCTb 1
IJIOTHOCTb.

Ipumep IIC

71,0 r nuranaa UPM Biopiva 100 pactsopuiu B 57,1 r Boas! ipu 20°C, u nobaswnu 13,3
r 25%-noro NH,OH, u nepememmuBanu B TeueHue 1 yaca ¢ HCIONb30BAHHEM MEXaHUUECKOM
MENIAJIKA, TOCe 4ero memieHHo nobaswmm 16,6 r© 30%-oro H,O, mpu mnepememmuBaHuu.
Temneparypy nosbicunn g0 60°C B BomsiHOH Oane. ITocnme 1 daca OKUCIIEHHsI BOISHYIO OaHIO
OXJIAIUIIU, U TEM CaMbIM OCTAHOBWJIM peakuuro. IlomyueHHBI MaTepuasn aHaIU3UpOBaIU Ha
COOH, conepxanue cyxoro TBepaoro Mmarepuaina, pH, BI3KOCTb U MJIOTHOCTb.

Ipumep HUF

71,0 r nuranaa UPM Biopiva 100 pactsopuinu B 57,1 r Boas! npu 20°C, u nobaswnu 13,3
r 25%-noro NH,OH, u nepememmuBanu B TeueHue 1 daca ¢ HCNONb30BAHHEM MEXaHUUECKOMN
memanku. Jlo6asumu PEG 200, 19,0 r, u nmepememuBain B TedeHue 10 MUHYT, MOCJE 4ero
memneHHo nobasmin 16,6 r 30%-oro H,O, npu nepemernnBanuu. TemMreparypy MOBBICUIH 0O

60°C B BomsiHOHM Oane. Ilocrme 1 waca OokuCIeHHs] BOASIHYIO OaHIO OXJIAJUJIH, U TEM CaMbIM
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octaHoBWIM peakuuto. [lonyuennbiit matepuan ananusuposainu Ha COOH, coxepskanue cyxoro

TBEPAOro Marepuana, pH, BA3KOCTb U INIOTHOCTD.
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TABJIUIIA TTA
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MouesnHa (25 Bec.%, pacTBOp B BOIE)
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HauanbHblil JUrHuH, KOHI[. BecoBasi mons

BOZHOT'O PacTBOpa

[\
on

-~

o

0,55

0,55

0,80

0,44

0,55

0,80

0,44

0,55

0,80

0,44
0,55

0,80

0,44

0,55

0,80

[*] HeonHOpPOMHBIN YEPHBIN T'YCTOU pacTBOP; [** [depHbIil pacTBOp;

[***] omHOpORHBII YepHBIN T'yCTOH PacTBOP.
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IIpumep III:
Cwmemamn 8,5 1 ropsiuei Bogel (50°C) u 1,9 1 NH4,OH (24,7%-Horo), mocne 4yero

menerHo nodaswu 9,0 kr uranHa (UPM biopiva 100) B Tedenne 10 MUHYT PpU HHTEHCHBHOM
nepemermnBaHny (660 o6/muH, 44 I'm).

TemnepaTypa NOBBICHIIACH BCIEACTBUE BBICOKUX CABUIOBBIX Harpy3ok. Hepe3 30 MuHyT
no0aBuiy 4 11 ropsiuel BOIBI, M MaTepHall IEPEMEIINBAIIN B TEUCHUE OTIOJHUTENbHBIX 15 MUHYT
nepen no0aBJIeHHEM OCTaBINEHCS YacTu ropsiaeit Boasbl (5 i1). OToOpanu oOpas3ibl Ui aHATH3a
HEPACTBOPEHHOIO JIMTHUHA C UCTIOJb30BAHUEM IIKaJIbl X€rMaHa U U3MEepEeHUN BesnunHbl pH.

DTy npenBapUTENbHYI0 CMECh 3aT€M IEPEHECIN B POTOPHO-CTATOPHOE YCTPONCTBO U
YCTPOWCTBO JUIsl NMPOBEACHUSI PEAKLUH, TA€ OBbLIO BBIMOJHEHO OKHCJIEHHE C HCIOJIb30BAHHUEM
H202 (17,5 006.%). YcTpoicTBO Al MPOBENEHHs PEAaKIMU, HCIIOJNB30BAHHOE B 3TOM Cllydae,
UMeeT, 0 MEHbIIeH Mepe YaCTUYHO, PEAKIMOHHYI TPyOy U peakIHOHHBINH pe3epByap.
JlozupoBaHue npenBapuTenbHOI cMecu coctasisio 150 s/gac, 1 H202 no3uposanu ¢ pacxoaoM
18 n/gac.

B naHHOM ciy4ae MCIONIb30BaJIM POTOPHO-cTaTOpHOE yeTpoiictBo Cavitron CD1000 mist
NPOBENEHUS] CTaTUN CMELICHHs/OKUCIEHUs. POTOPHO-CTaTOPHOE YCTPOHCTBO AEHCTBOBAIO CO
ckopocTbto 250 I'1y (¢ OKpy’KHOH CKOPOCTBIO 55 M/cek), ¢ mpotuBonasieHueM 2 oap (0,2 MITa).
Bpewms Bbimep:kuBaHHsS B PEAKLUHOHHON TpyOe cOCTaBimsio 3,2 MHHYTHL, U B PEAKLIHOHHOM
pesepsyape 2 Jaca.

Temneparypa npeaBapurteiapHON cmecu coctaBisiia 62°C, U B CTaauu OKUCICHUS
TeMrieparypa nosbicunack 10 70°C.

Koneunrlii nponykr aHanusupoBanu Ha copepxanune COOH-rpymm, cyxoro TBeproro

Marepuaia, pH, BA3KOCTh u ocTaroyHoe komudecTso H202.

Tabmuua III:
Cyxoii TBepbIil MaTepHal, COOH, mMoun/T TBepabIxX
IIpumep pH Bsizkoctp
200°C, 1 yac, % BEIECTB
111 223 1,13 9,6 cpenHsis
Ipumep I'V:

Cwmemanu 484 n ropstaeii Bonbl (70°C) u 47,0 1 NH4OH (24,7%-Ho0r0), 1 1OCje 3TOro
meninenHo nobamimsun 224,0 xr jgurauHa (UPM biopiva 100) B Tedenume 15 MuHYyT npu
UHTEHCUBHOM nepemermnBaHui. OTobpann oOpasipl Al aHAJTM30B HEPACTBOPEHHOTO JIMTHUHA C
HCIIOJIB30BAHUEM LIKAJIbI XerMaHa U U3MepeHuil BeauauHsl pH.

DTy TmpenBapHUTENbHYIO CMECh 3aTéM TNEepPeHEeCIN B CTAaTUYECKHH CMECHUTENlb M|
CMECHUTEJb/TeMIIO0OMEHHUK, TIIe TPOBOIWIN OKUCJIeHHe ¢ ucmonb3oBanuem H202 (35 06.%).
Jlo3upoBaHue npeaBapuTeIbHOM cMecu cocTaiisiio 600 yi/gac, 1 H202 mo3uposaiu ¢ pacxoaoM
17,2 n/vac. Bpemst BbIIEpKUBAHUS B CMECHUTENE/TETUIOOOMEHHUKE COCTABIISLIO 20 MUHYT.

TemnepaTypa cmecu BO BpeMsl CTaiu OKHCJIeHus nosblmanack 10 95°C.

Koneunslii npoaykr ananusupoBanu Ha copepkanune COOH-rpymm, cyxoro TBepaoro
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Marepuania, pH, BA3koCTh u octarouHoe koaudecTtso H202.

Cesizyrommii MmaTepuai ObL1 osyueH Ha ocHoBe 3Toro AOL: 49,3 r AOL (19,0% TBepabix
Bemmects), 0,8 r Primid XL552 (100% TtBepabix BemectB) u 2,4 v PEG200 (100% TBepmpix
BemnecTB) cMernanu ¢ 0,8 r Bonbl st mojiyueHus: 19% TBepIbIX BEIIECTB; H 3aTEM HUCIIOJIb30BAITN
JJ1s1 UCTIBITAHUSL MEXaHUUYECKUX CBONCTB B CTEPKHEBBIX UCIIBITAHUSIX.

Crep:xHEBbIE UCTIBITAHUS

MexaHU4eCcKyr0 MPOYHOCTb CBA3YIOLIMX MAaTEPUAIOB TECTUPOBAIM B CTEPKHEBOM
ucnbITaHuU. I KaXkAOro CBS3YIOIIEro MaTepuaia H3rOTOBWIM 16 CTepKHEW H3 CMeCH
CBS3YIOLIEro MaTepuasia U NOPLUsIMA KAMEHHOM BaThl U3 MPOLECCa NPACHUS] KAMEHHON BaThI.

OOpaszer; 3TOro CB3yIOILIEro pacTBopa, umeromero 15% cyxoro TBepmoro marepuaia
(16,0 r), TmarenpHo cMmemanu ¢ noprusaMu (80,0 r). 3aTeM NOJYYEHHOM CMECHIO 3aIONHUIN
geTbIpe kenodka B opMe M3 TEPMOCTONKOrO CHIIMKOHA JUIS MOJIyYEHHsI MaJIeHbKUX CTEpyKHEH
(4%5 xenobkoB Ha (HopMy, BEpXHHI pazMep kesodka: JinHa=5,6 CM, HPUHA=2,5 CM; HIDKHUH
pasmep kenobka: mimHa=5,3 cMm, mwupuHa=2,2 cM, BbicoTa xenobka=1,1 cm). 3arem cmecw,
NOMEIEHHbIe B KEJOOKH, CIPEeCCOBAIM IUIOCKMM METANIMYECKHM CTEP’KHEM MOIAXOISIIEro
pasmepa st HOPMHUPOBAHUSI POBHBIX MOBEPXHOCTEH CTEpIKHEH. DTHM MyTeM H3rOTOBWIH 16
CTEep>KHEH M3 KaXIOro CBA3YIOLIEro Marepuasa. 3aTeM IOJyuyeHHble CTeP>KHU OTBEPAWIIHM IpU
200°C. [nurenpHOCTh OTBepxkaeHus cocraBisiga 1 uac. Ilocne oxnakneHus A0 KOMHATHOMU
TEMIIepPaTypPbl CTEPKHU OCTOPOKHO M3BIEKJIN M3 KOHTeHHepoB. IIaTh w3 crepikHeill Obuin
BbIZIep KaHbl B BOAsiHOM OaHe rpu 80°C B TeueHue 3 4acos.

ITocne BeICYymIMBaHMA B TedeHHe 1-2 AHEHW coCTapeHHbIe OOpaslbl, a TaKKe ISTh
HECOCTAPEHHBIX CTEPKHEW, ObLIM pa3pylIeHbl B 3 TOYKAX HCIBITAHMEM Ha U3rHO (CKOPOCTh
ucnbitanust: 10,0 Mm/MuH, ypoBeHb usjoma: 50%; HOMHHajbHash TPOYHOCTH: 30 H/mMm?;
AUCTaHIMsI onopel: 40 MM; MakCHMaJbHbIH MPorud 20 MM; HOMHHAJIBHBI MOAYJb YIPYyTOCTH
10000 H/mm?;) na mpubope Bent Tram, mjisi WCCIENOBaHUS MEXaHHUYECKOW MPOYHOCTU WHX.
CrepsxHE OBLTH MOMELIEHBI B IPUOOP «BEPXHEH MOBEPXHOCTHIO» BBEPX (TO €CTh, MOBEPXHOCTHIO

C pa3MepaMu JUTHHBI=S,3 CM, LTUPUHBI=2,5 CM).

Xapakrepuctuku AOL Crep KkHEBbBIE UCTIBITAHUS
g v
o 4
I~ =
N a,
»—1'\ O
=R B~ HauanbHas
Haspanue € & | = B IIpo4HOCTS TOCTIE
& g 5 3 Bsi3xocThb MPOYHOCTH
<
oOpasua = = g cocrapuanus (kH)
= — | £ 2 (xH)
(]
: 3
H
o o
@ @)
H

IIpumep IV 17,7 1,69 HU3Kast 0,28 0,11

2 2
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®OPMYJIA U3OBPETEHUSA

1. CnopTuBHasl MIIOINAAKA, BKIFOYAIOIIAsT:

(1) HYKHUI 0a30BBIi CIIOH,

(11) BepxHHI CJIOH TpaBbl W/HIN UCKYCCTBEHHOW TPaBbI,

(111) cO¥ aMOPTU3UPYIOILIETO HACTHIIA, PA3MELICHHBI MEXy Oa30BBIM CIIOEM U CIIOEM
TPaBbl H/MIIM UCKYCCTBEHHON TPaBBL,

npudeM CJIOW aMOPTH3HMPYIOLIEro HACTWIIA BKJKOYAeT 110 MEHbLIEH Mepe OAHH
AMOPTU3UPYIOLIMNA HACTWJI, BKJIOYAKOIIMM IUIACTMHY C IUIOTHOW CTPYKTYpPOH, HMEKOILIYIO
BEPXHIOK0 U HIKHIOIO OCHOBHBIE TOBEPXHOCTH, NPHYEM IUIACTHHA C IUIOTHOH CTPYKTYpOH
BKJIFOYAeT 1O MEHbUIEH Mepe OAWH CBSI3aHHBIA CJIOM, BKJIIOYAKIIUM HCKYCCTBEHHbBIC
crexyoBuiHbIe BoslokHA (MM VF), cBsi3aHHbIE OTBEP KIEHHON BOHON CBA3YIOLIEH KOMITO3ULIHEH,
IpUYeM BOJHAS CBS3YIOLIAsi KOMITO3ULMSA NEpe OTBEPIKIECHHEM BKIIFOUAET:

- KOMITOHEHT (1) B popMe OJHOTO Uitk 00Jiee OKUCIIEHHBIX JIMTHUHOB;

- koMroHeHT (i) B hopMe 0HOro min 0oJiee CIIMBAIOIIUX ar€HTOB,

- KoMIoHeHT (iii) B ¢popme oxHOro min Oosee miacTuGUKaTopoB.

2. Ilnomanka no m. 1, B KOTOPO KOMIOHEHT (i) HaxoauTcst B (hopme omHOro miu Oosee
AMMOHHUWHBIX OKHCJIEHHBIX TUTHUHOB (AOL).

3. ITnomanka o nm. 1 wiu 2, B KOTOPOM KOMIMOHEHT (ii) BKJIOYAET OAMH WM OoJjee
CIIMBAIOIINX areHTOB, BHIOPAHHBIX W3 B-IMAPOKCHANKUIAMUIHBIX CHIMBAOIINX Ar€HTOB W/WIIH
OKCA30JIMHOBBIX CIIMBAIOIIUX areHTOB.

4. Tlnomanka mo JOOOMY NpPEAIIECTBYIOMIEMY MYyHKTY, B KOTOPOW KOMITOHEHT (ii)
BKJIFOYAET:

- omuH win Oojee CIIMBAIOIIMX AreHTOB, BBIOPAHHBIX W3 TPYIIbL, COCTOSIICH W3
MOJIMATUIICHUMIHA, TIOJIMBHHUJIAMUHA, aTH(aTHIECKUX aMUHOB; W/WITH

- onMH WM OoJiee CUIMBAIOINUX areHTOB B (hopMe anu(aTuIecKux aMUuIOB; W/ Win

- omuH win Oojee CIIMBAIOIIMX AreHTOB, BBIOPAHHBIX W3 TPYIIIBL, COCTOSIICH W3
IUMETOKCHITaHAJIS, TIIUKOJIEBOTO aJIbIETH/A, TJIMOKCATIEBON KUCIIOTHI, H/UITH

- OZMH W O0JIee CIIMBAOLINX ar€HTOB, BBIOPAHHBIX M3 CJIOKHOMOIUI()UPHBIX TOJUOJIOB,
TAKHUX KaK MOJIMKANPOJIAKTOH, W/WIN

- ommH win Ooyee CIIMBAIOIIMX AreHTOB, BBIOPAHHBIX W3 TPYIIIBL, COCTOSIICH W3
Kpaxmasia, MOTU(PHUIIMPOBAHHOTO Kpaxmaa, kapookcumeruineunosiossl (CMC); u/umu

- oIuH Win OoJiee CUIMBAOINX areHTOB B (hopMe ann(aTuieckux noaudyHKINOHATbHBIX
KapOOIUMMUIOB; W/ WK

- OMH WK OoJiee CIIMBAOIIUX AT€HTOB, BEIOPAHHBIX M3 CIIMBAIOIINX ar€HTOB HA OCHOBE
MeJaMUHA, TaKUX KaK CLIMBAIOIIHE AreHThl Ha OCHOBE TI'eKCaKUC(METHIIMETOKCH)MEJaMHIHA
(HMMM).

5. Tlnomanka mo JrOOOMy MPEAIIECTBYOMEMY MYHKTY, BKIIFOYAKOIIAasi KOMIIOHEHT (ii) B
komudectBe OT 1 10 mo 40 Bec.%, Takom kak oT 4 1o 20 Bec.%, TakoMm kak ot 6 1o 12 Bec.%, B
pacdeTe Ha CyXOH BeC KOMIOHeHTa (1).

6. Ilnomanka nmo mOOOMY MNPENIIECTBYIOIEMY IYHKTY, B KOTOPOH KOMITOHEHT (1ii)
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BKJIFOYAE€T OAWMH WM Oosee TIUacTU(PHUKATOPOB, BBIOPAHHBIX W3 TPYMIMbL, COCTOSIIEH U3
NOJMATUICHTJIMKONEH, TMpOCThIX 3(QHUPOB  MOJMMAITHICHIJIUKOJS, MPOCTBIX MOJUA(HUPOB,
T'MAPUPOBAHHBIX CaXapoB, (PTAJaTOB W/ MM KHCIOT, TaKUX KaK aIMIIHHOBAas KHCJIOTA,
BAHWJIMHOBAsI KMCJIOTA, MOJIOYHAS KUCJIOTA W/HUiH (epysioBas KHCIOTa, aKPHUIIOBBIX MOJHMEPOB,
NOJIMBUHHJIOBOTO CIIMPTA, MOJINY PETAHOBBIX TUCTIEPCHUH, STHIICHKapOOHaTa, MPONuIeHKapOoHaTa,
JAKTOHOB, JIAKTAMOB, JIAKTUOB, TIOJMMEPOB HAa AaKPUJIOBOM OCHOBE CO CBOOOAHBIMU
KapOOKCHJIbHBIMH ~ TPYNIIAMH, H/MJIH TOJHYPETAHOBBIX JUCHEPCHH CO  CBOOOIHBIMH
KapOOKCHIIBHBIMH TPYITIIAMH.

7. Ilnomanka mo gr0OOMY MpPENIIECTBYIOIEMY IYHKTY, B KOTOPOH KOMITOHEHT (1ii)
BKJIFOYAET:

- omuH wimu Oojee IUIACTU(HUKATOPOB, BBIOPAHHBIX W3 TPYMIbL COCTOSINEH U3
anu(aTuiecKux CIUPTOB, OJHOATOMHBIX CIHPTOB, TAKUX KaK MEHTAHOJ, CTEAPHJIOBBINA CITUPT;
u/unm

- omuH wnmu Oojee IUIACTU(HUKATOPOB, BBIOPAHHBIX W3 TPYMIbL COCTOSINEH U3
AIKOKCHJIATOB, TAaKMX KaK O3TOKCHJATBHL, TaKM€ KaK O3TOKCHIATBl OyTaHOJA, TaKue Kak
Oy TOKCHTPHIINKOIIb; /WU

- onuH wim Oonee mIacTu(hUKaTOPOB B GOpMeE MPOIUICHTITUKOEH; 1/ Uin

- onuH nim Oosee IacTU(UKATOPOB B (GOpME CIOKHBIX 3(PUPOB TIIUKOJIEH; 1/ UK

- OAMH UiH OoJiee MIacTH(HUKATOPOB, BBIOPAHHBIX M3 TPYIIIbI, COCTOSILIEH U3 aTUITMHATOB,
areratoB, OEH30aTOB, IMKJIOOEH30aTOB, LMTPATOB, CTEapaToB, copOaToB, cebalMHATOB,
a3eanHaToB, OyTUPATOB, BaJePaTOB; W/WIN

- onuH wiu OoJee mIacTU(UKATOPOB, BBIOPAHHBIX U3 TPYIIIbI, COCTOSILIEH U3 (PEHOTBHBIX
MPOU3BOMHBIX, TAKUX KaK AJIKUJI- HITH apUji3aMelieHHbIe (EeHOJBL; W/

- onuH WK Oosee mIacTH(GUKATOPOB, BHIOPAHHBIX U3 TPYIIIIbI, COCTOSIIEH U3 CHIIAHOJIOB,
CUJIOKCAHOB; W/ WU

- OVH WK OoJee TIacTU(PUKATOPOB, BRIOPAHHBIX U3 TPYIIIBIL, COCTOSIIIEH 13 CyIb(aToB,
TaKUX KaK aJKUJICYJIb(aThl, CYJIb()OHATOB, TAKMX KaK aJIKAIAPUICYTIb(MOHATDI, TAKHX KaK ajKu,
u/vm

- cynibdoHaThl, PocaTel, Takue Kak Tpunoidudocdarsr, U/ uiu

- onuH wiH Ooee 1acTU(GUKATOpOB B (hOpMe OKCUKHCIIOT, U/WJTH

- omuH wnu Oojiee TUIACTU(HUKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH U3
MOHOMEPHBIX aMHUOB, TAKHX KaK aleTaMUbl, OSH3aMHUI, aMHUIbl JKUPHBIX KHCJOT, TaKUE KaK
aMHJIbI TAJJIOBOIO Macia;, u/uiu

- omuH wnu Oojiee IUIACTU(HUKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH U3
YETBEPTHUYHBIX ~AMMOHUEBBIX  COEIMHEHHH, TaKMX KaK  TPUMETWIMJHLUH, XJOPHI
AUCTEAPHIANMETUIAMMOHHST; 1/ HJTH

- omuH wnu Oojiee IUIACTU(HUKATOPOB, BBIOPAHHBIX W3 TPYMIMbL, COCTOSINEH U3
pPACTUTENBHBIX Macel, TaKHMX KaK KacTOPOBOE MAacio, MaJbMOBOE MAcJO, JIbHSHOE MAacio,
TAJJIOBOE MACJIO, COEBOE MAciio; W/ Win

- ommH win Oonee muacTH(PUKATOPOB, BHIOPAHHBIX U3 TPYIIIBL, COCTOSAMIEH U3
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THAPUPOBAHHBIX MACEll, AllETHIINPOBAHHBIX Macell, /1N

- opuH wim Oonee TacTH(GUKaTOPOB, BEHIOPAHHBIX U3 TPYIIIBI, COCTOSALIEH U3 METHIIOBBIX
CIIOXKHBIX 3()UPOB KUCIIOT, W/ WITN

- ommH wiu Oonee macTH(GUKATOPOB, BBHIOPAHHBIX W3 TPYIIIBL, COCTOSALIEH U3
AJNKWJITIOJHUIIIIOKO3HUIOB, TIIIOKOHAMHIOB, aMHHOITIFOKO3aMHIIOB, CIOXHBIX 3(HpPOB caxapos,
CIIOXHBIX 3(UPOB copOuTaHa;, W/ min

- omuH wiu Oonee mAaCTH(PUKATOPOB, BHIOPAHHBIX U3 TPYIIIBL, COCTOSALIEH U3
NOJIM3TUIICHTIIUKOJIEH, POCTHIX 3()MPOB MOJIU3 TUIICHTJIUKOJIS.

8. Ilnomanka mo moOOMYy MpEIIECTBYIOLIEMY HYHKTY, B KOTOPOM KOMIOHEHT (iil)
npucyTcTByer B KonmdectBe or 0,5 mo 50, mpemmoururensHo ot 2,5 mo 25, Oonee
MPeanouTUTENBbHO OT 3 10 15 Bec.%, B pacyere Ha Cyxoil BeC KOMITOHEHTa (1).

9. IInomanka no Jr0OOMYy NPEAIIECTBYIOLIEMY MYHKTY, B KOTOPOH BOJHAs CBSA3YHOINAs
KOMITO3UIIMST BKJIIOYAET JOMOJHHUTENbHbIM KOMIIOHEHT (iv) B ¢opMe OnHOoro wimm Ooiee
CBSI3YIOLIMX BELIECTB, TAKMX KaK OPraHO(YHKLNOHAIBHBIE CHUIIAHBI.

10. ITnomanka o JOOOMY MPEAIIeCTBYIOUEMY MyHKTY, B KOTOPOW BOJHAS CBS3YIOLIAsI
KOMITO3HLIMS BKITIOUAeT KOMIOHEHT (V) B (hopMe OTHOTO Hith O0Jiee KOMIIOHEHTOB, BHIOPAHHBIX H3
IPYIIIBI AMMHAKa, AMUHOB, WJIH JIFOOBIX UX COJEH.

11. ITnomanka mo a000My HpPEeALIeCTBYIOIIEMY IyHKTY, B KOTOPOH BOZHAs CBA3YHOLIAs
KOMITO3HMLIUST BKJIFOYAET JOTOJHUTENbHBIII KOMIIOHEHT B ()OpME MOYEBHMHBI, B YaCTHOCTH, B
komudectBe OT 5 mo 40 Bec.%, TakoMm kak oT 10 mo 30 Bec.%, TakoM kak ot 15 mo 25 Bec.%, B
pacueTe Ha CyXOl BeC KOMIOHeHTa (1).

12. Tlnomanka mo moOOMy MPEAINECTBYIOLIEMY MYHKTY, B KOTOPOH CBS3YIOLIAs
KOMITO3HUIIUS 110 CYINECTBY COCTOMT H3:

- komrnoHeHTa (1) B popmMe 0HOTO Uitk 00Jiee OKUCIIEHHBIX JIMTHUHOB;

- kommnoHeHTa (i1) B popme ogHOro uiu OoJiee CIIMBAIOIINX ar€HTOB,

- komroHeHTa (iii) B popMe oHOTO Mtk OoJiee mIacTuUKaTOpOB;

- kommoHeHTa (iv) B ¢opme OmHOro wiu Oojiee CBS3YIOIIUX BEIIECTB, TAKUX KakK
OpraHo(yHKLIHOHAJbHbIE CUJIAHBL,

- HeoOs13aTeNbHO, KOMIIOHEHTa B (popMe OHOTO Wi OoJiee COSTUHEHNH, BBIOPAHHBIX U3
IPYMITbl aMMHaKa, aMHUHOB, HJTH JIFOOBIX UX COJIEH;

- He00s13aTeNIbHO, KOMIIOHEHTa B ()OpME MOUEBUHBI,

- HeoOs3aTeNIbHO, KOMIIOHeHTa B (¢opme Oojee pPeakMOHHOCTIOCOOHBIX — WM
HEPEaKIIMOHHOCITOCOOHBIX CHIIMKOHOB;

- He0O3aTeNbHO, YIIIEBOIOPOIHOTO MaCa,

- He00s3aTeNbHO, OJJHOTO WK O0JIee TTOBEPXHOCTHO-AKTHBHBIX BEIIECTB,

- BOZBL.

13. ITnomaaka mo a0O0My MPENIIECTBYIOIMEMY MYyHKTY, B KOTOPOH aMOPTH3HPYOLIHUIA
HACTWJI IOTIOJTHUTENIbHO BKJIFOYAET: BEPXHUI MEMOPAHHBIN CJIOH, CBSI3aHHBIH C BEpXHEH OCHOBHOMN
MOBEPXHOCTHIO ITACTHUHBI C IMJIOTHON CTPYKTY PO, W/MIIN HU>KHUN MEMOPaHHBIH CIIOH, CBI3aHHBIN

C HIKHEN OCHOBHOM MOBEPXHOCTBIO MJIACTUHBI C TNIOTHON CTPYKTY POl
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14. TTnomanka mo J0OOMY MPENIIeCTBYIOIMEMY MyHKTY, B KOTOPOH MO MEHbIIEH Mepe
OZIMH CBSI3aHHBIN CJION UMEET TOJILIUHY B Auana3oHe ot 12 mm 10 60 MM, IPeANOYTUTENBHO OT 15
MM 110 40 MM, Oosiee mpeanodTuteapbHO OT 20 MM 10 35 MM, HauboJjiee MPEANOYTUTENBHO OT 23
MM 110 30 MMm.

15. ITnomanka mo JOOOMY MPEeNIIeCTBYIOIMEMY MyHKTY, B KOTOPOH MO MEHbINEH Mepe
ONUH CBS3aHHBIM CJIOW KMMEET IUIOTHOCTh B jauama3one or 175 xr/m® po 300 kr/m’,
npennoututesibHo oT 220 kr/M® 1o 280 kr/m?, Oosiee nMpeAnoYTUTENbHO 275 Kr/M?,

16. ITnomanka mo J0OOMY MPENIIEeCTBYIOMEMY MyHKTY, B KOTOPOH MO MEHbIIEH Mepe
OJIMH CBSI3aHHBIN CIIOW HMMeEeT T'MIPaBINYECKYI0 MPOBOAMMOCTb OT 5 M/meHb no 200 m/meHs,
npeanoutuTensHo ot 10 M/nens 10 50 M/neHsp, U KpaeBoii yroin ¢ Bogoi menee 90°.

17. Inomanka mo Jr0OOMYy MPEeNIIEeCTBYIOMEMY MyHKTY, B KOTOPOH MO MEHbIIeH Mepe
OZIWH CBsI3aHHBIN cyiol BKarouaeT MMVF, nmeromne reoMeTpudecky CpeaqHui JUaMeTp BOJIOKOH
ot 1,5 1o 10 MukpoH (MKM), IPEANIOYTUTENIBHO OT 2 10 8 MUKPOH (MKM), O0JIee PeAIIOUTUTEIbHO
OT 2 10 5 MUKPOH (MM).

18. Tlnomanka mo 000My MpPEAIIECTBYIOLIEMY MyHKTY, B KOTOPOH MO MEHbLIEH Mepe
OIUH CBA3aHHBIN CJIIOW HE BKJIIOYAET JIF000H CMaYyMBarOIMIA areHT.

19. Inomanka mo JrOOOMY MPEIIECTBYIOIMEMY MyHKTY, JOMOJHUTEIHHO BKJIFOYAOLIAs
(iv) 3amoNHSIOUIMIA CIOH MEXKIy CJIOeM aMOPTU3MPYIOLIEr0 HACTHJA U CJIOEM TPaBbl W/WIU
MCKYyCCTBEHHOI TPaBbl, MJIH B CJIO€ TPAaBbl W/IJIN UCKYCCTBEHHON TPABbI, MPUYEM 3aIIOJHIOIINIT
CJION BKJIFOHAET MECOK WM HEeTUIACTUKOBBIA MaTepual.

20. Cniocob ¢opMHUpOBaHUs CIIOPTUBHON TUIOIIAAKH, BKIFOYAIOIIUI CTaUN:

(1) obecreueHus1 HIIKHETO 0a30BOTO CJIOS,

(i1) obecreueHust CJIOSI aMOPTU3UPYIOIIETO HACTUIIA MOBEPX 0A30BOIO CJIOS;

(iii) obecneueHHs] BEPXHETrO CJIOSI TPaBbl W/MIM HMCKYCCTBEHHOW TpPAaBbl MOBEPX CIIOS
aMOPTHU3UPYIOLIEro HACTHIIA,

IpUyYeM CJOW aMOpTU3HPYIOIIEro HAacTW/ia BKJIIOYAET I10 MeHbIIel Mepe OAuH
AMOPTU3UPYIOLIUNA HACTWJI, BKJIOYAKOIIMA T[UJIACTUHY C TUIOTHOM CTPYKTYpPOH, HMEIOLIYIO
BEPXHIOIO U HIDKHIOIO OCHOBHBIE MOBEPXHOCTH, MPUYEM IUIACTHHA C IUIOTHOH CTPYKTypOi
BKJIOYAET MO MEHbLIEH Mepe OAWH CBSI3aHHBIA CJIOM, BKJIIOYAKIIUM HCKYCCTBEHHbBIC
crexyioBUIHbIE BoIokHA (MM VF), cBsi3aHHBIE OTBEP KIEHHON BOIHOM CBSA3YIOLIEH KOMITO3UIIHEH;
IIpUYEM BOJIHAsS CBSA3YIOIIAs KOMIO3HULMS Tepel OTBEPKAEHHEM BKIIIOUAET:

- KoMnoHeHT (1) B (hopMe OHOTO MK 0oJiee OKUCIIEHHBIX JJUTHHHOB,

- koMnoHeHT (i1) B (hopMe OHOrO Wi OoJiee CIIMBAOIIUX areHTOB;

- koMnoHeHT (iii) B popme ogHOro M Oonee miacTuuKaTopoB.

21. Cnocob mo m. 20, TONMOJHUTEILHO BKJFOYAKIINN 00ecreueHne 3amoIHSIOIIEro CIos
MeXy CJIOEM aMOPTHU3UPYIOLIEro HACTUIIA U BEPXHUM CJIOEM TPaBbl WJIM UCKYCCTBEHHOMN TPAaBHI,
MPUYEM 3aIOJHAIOIIMNHI CI0M BKJIIOYAET NMECOK WJIM HEMJIACTUKOBBIN MaTepuall.

22. AMOPTU3HPYIOIIWNA HACTWJ, BKJIIOYAKOUIUN TIJIACTHHY C TUIOTHOM CTPYKTYpPOH,
UMEIOLTYI0 BEPXHIOI0 U HIDKHIOKO OCHOBHBIE ITOBEPXHOCTH, IMpPHYEM IUIACTHHA C IUIOTHOMN

CTPYKTYpPOH BKJIFOUAET [0 MEHBbIIEH Mepe OJUH CBSI3aHHBIN CJIOW, BKIKOYA NN UCKY CCTBEHHbIE
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crexyoBuHbIE BosIokHA (MM VF), cBsi3aHHBIE OTBEP KIEHHON BOIHOM CBSA3YIOLIEH KOMITO3UIIHEH;
NpUYEeM BOJHAS CBSI3YIOIIAsi KOMITO3UIMS NIEPE OTBEPIKIEHHEM BKITFOUAET:

- KOMITOHEHT (1) B popMe OHOTO Witk 00Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHEHT (i1) B popMe OHOTO WiTH O0Jiee CIIMBAIOIIUX ar€HTOB;

- koMnoHeHT (iii) B popme ogHOro Miu Oonee miacTupuKaTopoB.

23. Hactun mno mn. 22, JONOJHUTENBHO BKIIOYAOIIMNA JIIOOOH W3 TMPU3HAKOB,
MEePEYUCIEHHBIX B IL.11. 2-19.

24. Cnoco0 moy4eHus: aMOPTU3UPYIOIIEro HACTUIIA, BKIFOYAOLINH CTaIuH:

(1) obecrnieueHNst NCKYCCTBEHHBIX CTEKJIOBUIHBIX BOJIOKOH;

(11) HambUIEHUsI HA MCKYCCTBEHHBbIE CTEKJIOBHIHBIE BOJIOKHA BOIHON CBA3YIOLIEH
KOMITO3UIIUH,

(111) cOopa M YMJIOTHEHUS HCKYCCTBEHHBIX CTEKJIOBHIHBIX BOJIOKOH U OTBEPKIACHHUS
BOJIHOM CBSI3YIOIIEH KOMITO3UIIMH C 0Opa30BaHUEM CBSI3aHHOT'O CJIOS,

(1v) obecrieueHust TIACTHHBI C IJIOTHOH CTPYKTYpPOH, MMEIOINEH BEPXHIOK M HHKHIOIO
OCHOBHBIE ITOBEPXHOCTH, IPUYEM IUIACTUHA C IJIOTHOH CTPYKTYPOH BKJIFOYAET 110 MEHbLIEH Mepe
OJWH CBS3aHHBIN CIIOH;

IpUYeM BOJHAS CBS3YIOLIAsi KOMITO3ULIMSA Nepel OTBEPIKAECHHEM BKIIFOUAET:

- koMnoHeHT (i) B (hopMe OAHOrO Wik 0oJiee OKUCIIEHHBIX JIUTHHHOB,

- koMnoHeHT (i1) B hopMe 0HOro Wi 0oJiee CIIMBAIOIIUX ar€HTOB,;

- KoMIoHeHT (iii) B ¢popme oxHOro min Goee mIacTuGuKaTopoB.

25. Ciocob mpuMeHeHHs: aMOPTU3HPYIOLIEr0 HACTHUIA AJisi OOECTIeUeHHUs MOTJIOMIAR0IIEH
yAapbl TIOBEPXHOCTH HA CIHOPTUBHOW IUIOIAAKE, BKIOYAIOIUN CTAAMIO. Pa3MEIleHHsI
aMOPTH3HMPYIOLIEr0 HACTUJIA WM OJIOKa aMOPTH3UPYIOIIMX HACTUJIOB HUXKE MOBEPXHOCTH
CTIOPTUBHOM IUIOMIAJKY, TPUYEM aMOPTU3HMPYIOLIMA HACTHJ BKJIFOYAET: TUIACTHHY C IJIOTHOH
CTPYKTYpPOH, MMEIOIIYI0 BEPXHIOK) W HIDKHIOK) OCHOBHBIE MOBEPXHOCTH, MPUYEM IUIACTHHA C
TJIOTHON CTPYKTYpPOW BKJIKOYAET IO MEHBbIIEH Mepe OAWH CBS3aHHBIM CJIOHM, BKJIFOYAOLIMIA
UCKYCCTBEHHbIE CTEKJIOBHIHBIE BOJIOKHA (MMVF), cBsi3aHHBIE OTBEP)KICHHOW BOIHOMN
CBSI3YIOINEH KOMIIO3UIUEH; MPHYEM BOIHASI CBS3YIOLIAsi KOMITO3UIHS Iepel] OTBEPKICHHEM
BKJIFOYAET:

- KOMITOHEHT (1) B popMe 0HOTO Uitk O0Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHEHT (i1) B popMe OHOTO WiTH OoJiee CIIMBAIOIINX ar€HTOB;

- koMnoHeHT (iii) B popme ogHOro Miu Oonee mIacTuhuKaTopoB.

26. llpumeHeHue aMOPTU3MPYIOLIEr0 HACTWUIA HAa CHOPTUBHOM IUIOLIAAKE, NpPUYEM
aMOPTU3UPYIOIIMUI HACTUII BKJIKOYAET: MJIACTUHY C IUIOTHOU CTPYKTY PO, UMEIOIIYIO0 BEPXHIOK U
HIDKHIOIO OCHOBHBIE MOBEPXHOCTH, MPHYEM IUIACTHHA C TUIOTHOH CTPYKTYpPOH BKIJIIOYAET IO
MEHBIIEH Mepe ONMH CBSI3aHHBIA CJIOH, BKIKOYAKOIUN NCKYCCTBEHHBIE CTEKJIOBUAHBIE BOJOKHA
(MMVF), cBsi3aHHbIE OTBEPKIEHHOH BOJHOW CBSI3YIOIIEH KOMIO3UIIMEH, MpHYeM BOJHAS
CBSI3YIOIAsl KOMITO3ULIHSI TTEPE]] OTBEPKACHUEM BKIIFOYAET:

- KOMITOHEHT (1) B popMe OHOTO Mtk O0Jiee OKUCIIEHHBIX JIMTHUHOB;

- KOMITOHeHT (i1) B popMe ogHOTO WiTH OoJiee CIIMBAIOIINX areHTOB;
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- koMnoHeHT (iii) B popme ogHOro Mtu Oosnee miacTuuKaTopoB.

27. llpumMeHeHne aMOPTH3HMPYIOLIEr0 HACTHIIA JJIT TOTJIOIEHHs] W/WUIN PEHUPOBAHHS
BOZbl HA CHOPTUBHON IUIOLIAAKE, MPUYEM aMOPTU3UPYIOIIMN HACTHJI BKJIIOYAET: IJIACTUHY C
IUIOTHONW CTPYKTYpO#l, MMEIOLIYIO BEPXHIOKO U HIJKHIOIO OCHOBHBIE MOBEPXHOCTH, MpUYEM
IJJACTUHA C IUIOTHOM CTPYKTYpOW BKJIFOYAET IO MEHBbLIEH Mepe OAWH CBS3AHHBIA CJIOMH,
BKJIFOUAIOIUI HCKYCCTBEHHbIE CTEeKJIOBHIHBIE BOJOKHA (MMVF), cBsi3aHHBIE OTBEpKIEHHOMN
BOAHOW CBA3YIOLIEHM KOMIIO3ULMEH, MpPUYeM BOAHAs CBS3yHOLIAas KOMIIO3ULUA Nepen
OTBEPKIEHUEM BKJIIOUAET:

- KoMnoHeHT (1) B (hopMe OgHOro Hiu 0oJiee OKUCIEHHBIX JTJUTHHHOB,

- KoMoHeHT (i1) B (hopMe OHOro Wi OoJiee CIIMBAIOIINX ar€HTOB,;

- koMnoHeHT (ii1) B hopMe ogHOro 1K OoJiee MiIacTupUKaTopoB.

28. lIpuMeHeHuMe aMOPTU3UPYIOLIErO HACTUIA [UIsl OXJIAKIAEHUS CO CHUXKEHUEM
TEeMIIepaTypbl NMOBEPXHOCTU HAa CHOPTHUBHOW IUIOIIAJKE, NMPUYEM AMOPTH3UPYHOLIUI HaCTHI
BKJIFOUAET: IUIACTUHY C IUIOTHOW CTPYKTYpPOH, MMEKINYH) BEPXHIOK W HUXKHIOK OCHOBHBIE
MOBEPXHOCTH, MPUYEM IUIACTHUHA C TUIOTHOM CTPYKTYpPOH BKJIKOYAeT MO MEHbLIEH Mepe OJUH
CBSI3aHHBIN CJIOH, BKJIIOUAIOLIUI MCKYCCTBEHHbIE CTeKJIOBUAHbIE BoJokHa (MMVF), cBsa3aHHbIe
OTBEPKACHHON BONHOHN CBA3YIOLIEH KOMIIO3ULMEH, MPUYeM BOAHAs CBSA3YHOLIAs KOMITO3ULIUS
nepes OTBEPXKACHUEM BKIIHOYAET:

- KOMITOHEHT (1) B popme ogHOTro min 0ojiee OKUCIEHHbIX JINTHIUHOB;

- koMnoHeHT (i1) B (hopMe OgHOro Wi OoJiee CIIMBAIOIIUX areHTOB,;

- koMroHeHT (iil) B ¢popMe oHOTO Mtk OoJiee mIacTUu(UKaTopoB.
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