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HAUMWOHANBbHBIW CTAHJDAPT POCCUUCKOWU SEOEPALUMN

KOMNO3UTbI MNOJNIUMEPHbLIE

MeToa onpeaeneHna o6 eMHOW [,0NMU BOMOKOH U XapakTepa pacnpeneneHus BoroKoH
B NONMMepHON MaTpuue

Polymer composites.
Method for determination of fibre volume fraction and fibre distribution in polymer matrix

Darta BBegeHna — 2018—06—01

1 O6nacTb NnpUMeHeHus

1.1 Hacrosawwia cTaHOapT pacnpocTpaHdaeTcd Ha oAHOHanpaBneHHble UMM OpTOroHanbHO-apMUPO-
BaHHbIE NMNOJINMEPHbIE KOMMNO3UThbI.

MpumeuyaHune—HacToswumii cTaHAAPT MOXET BbITb PACcNpPOCTPaHeH Ha NepPeKPeCTHO-apMUPOBAHHbIE MONK-
MEpPHbIE KOMIMO3UTbI, €CININ U3BECTHA CXEMa apMUMPOBaHUS! Matepuana.

1.2 CTaHaapT ycTaHaBnMBaeT MeToj onpeaeneHns 06 beMHON 4ONK BOMOKOH U XapakTepa pacnpee-
NeHNsI BOJIOKOH B NMONTMMEPHOA MaTtpuLe ¢ npuMeHeHMeM MeToda onTU4eckon MUKPOCKOMNM U KOMMbIOTEPHOTO
aHanunsa nsobpaxeHus.

2 HopmaTuBHbIe CCbINKK

B HacTosilLeM cTaHgapTe UCNOMb30BaHbl HOPMATUBHBIE CCHIIKU Ha crieaylolume cTaHAapThI:

FOCT 4.451 Cuctema nokasatenei kadectsa npogdykuun. Mukpockonbl cBeToBble. HomeHknatypa
nokasatenemn

FOCT 288 BoWnok TeXHUYECKNiA TOHKOLIEPCTHBIA U AeTanu 13 Hero Asnst MalMHOCTPoeHust. TexHnyec-
Kne ycnosus

FOCT 3647 Matepuansl wnudosansHble. Knaccudukaums. 3epHACTOCTL U 3epHOBOI cocTas. MeToabl
KOHTpONSA

FOCT 7427 TeomeTpudeckas ontuka. TepMuHbl, onpeaeneHus n 6ykBeHHble 0603HaveHus

FOCT 8074 Mukpockonbl MUHCTpyMeHTarnbHble. TUMbl, OCHOBHLIE MapaMeTpbl U pa3Mmepsbl. TexXHU4eckue
TpeboBaHuA

FOCT 21963 (MCO 603-15—99, UCO 603-16—99) Kpyru oTpesHble. TexHnyeckne ycnosus

FOCT 24888 lNnacTtmaccel, NONMMepbl M CUHTETUYECKME CMOTTBl. XMUYEeCKUe HAaMEHOBaHUA, TEPMUHDI
nonpegeneHus

FOCT 26148 doTomeTpus. TepMuHbl M onpeaeneHns

FOCT 28489 Mukpockorbl cBeToBbIE. TEPMUHBI 1 ONpeaeeHns

FOCT 32794 KomnoauTbl nonumepHble. TepMUHbI 1 onpeaeneHns

FOCT P NCO 105-A11 Martepuansl TekcTunbHble. OnpeageneHue ycToNYMBOCTY okpacku. Hacte A11.
MeToa ¢ Mcnomnb3oBaHUeM TEXHWUKN LMdpoBOro n3obpaxeHus

MpumeuaHune— [pn NonNb3oBaHWM HACTOSILLUM CTAHAAPTOM LernecoobpasHo NpoBepuTs AENCTBUE CCbiNoY-
HbIX CTaHZapTOB B WMHMOPMAUMOHHON cucTeme OOLWEro MoMb3OBaHWsA — Ha oduuManbHOM cainte deaepanbHOrO
areHTCTBa NO TEXHNYECKOMY PErynmpoBaHunio 1 MeTponorum B cetn VIHTepHeT nnm no exerogHomy uHgopMauuoHHOMY
ykasaTenio «HaunoHanbHble CTaHAapThI», KOTOPbIV ONyBNUKOBaH NO COCTOSIHUIO Ha 1 THBaps TEKYLLEro roga, 1 no Boinyc-
KaM exemMeCcAa4HOro MHopMaLnoHHOro ykasatens « HaunoHanbeHble CTaHAapThI» 3a TeKyLWwuii rod. Ecnv 3aameHeH cebinoy-

WU3spanne ocpmuymnansHoe
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HbIli CTaHAAPT, Ha KOTOPbLIM AaHa HeAaTMPOBaHHAS CChINKA, TO PEKOMEHAYETCSI MCMONb30BaTh ASUCTBYIOLLYI0O BEPCUIO
3TOro CTaHaapTa € y4eTOM BCeX BHECEHHbIX B 4aHHYI0 BEPCUIo n3MeHeHui. Ecriv 3ameHeH CCbIIoYHbIi CTaHaapT, Ha KOTO-
pbIVi JaHa 4aTUPOBaHHasA CCbINKa, TO PEKOMEHAYeTCS MCMob30BaTh BEPCUIO 3TOrO CTaHAAPTa C YKa3aHHbIM BbiLLE FOA0M
yTBepxaeHus (MpuHsATHA). ECnin nocne yTeepXaeHust HACTOSILLEro CTaHAAPTA B CCbINIOYHbIA CTAHAAPT, HA KOTOPbIM AaHa
JaTNpOBaHHas CChiNka, BHECEHO U3MEHeHWe, 3aTparueatoLLee NonoXeHne, Ha KOTOPOE AaHa CCbINKa, TO 3TO NONOXeHWe
peKoOMeHZYeTCA NPMMEeHsTb 6e3 yueta 4aHHOro n3MeHeHusl. ECriv CebinoYHbIi cTaHgapT oTMeHeH 6e3 3aMeHbl, TO Mornoxe-
HWe, B KOTOPOM JaHa CCbiNKa Ha Hero, PeKOMeHAyeTCsl TPUMEHSITb B YaCcTU, He 3aTparuBaioLLeil 3Ty CCbINKY.

3 TepMuHBbI 1 onpeaeneHns

B HacTosiweM cTaHaapTe npuMmeHeHbl TepMuHbl o FOCT 24888, MOCT 32794,INOCT 26148,NOCT 7427,
FOCT 28489, a Takke criegytoLine TEPMUHBI C COOTBETCTBYIOLLUMU OrNpeAeneHusIMn:

3.1 pacTpoBoe nsobpaxeHue: MN3obpaxeHue, npeacrasnsowee cobor ceTky nukcenen Ha otobpa-
XatoLweM yCTpoucTBe.

3.2 uyBeToBoe nNpocTpaHcTBOo RGB: Moaenb npeacrasneHuns ugeTa, 0CHOBaHHasi Ha UCNOMbL30BaHUN
Tpex LBETOBbIX KOOPAMHAT, KaXa4as U3 KOTOPLIX OTBEYaET KOMIMOHEHTE LiBeTa B PasfioXKeHUN Ha KpacHbLIN,
3eneHbIn N CUHWIA LBeTa.

3.3 6uHapusauua: Onepauus o6paboTku pacTpoBOro 3obpaxeHusl, 3aknioyaloLLasica B pasaeneHnm
WHTEHCUBHOCTEN N306pakeHNss OTHOCUTENBbHO Kakoro-nmbo noporoBOro 3HavyeHwusl, pesynbLTaTtoM KOTOpoun
ABMNAETCA NONy4eHue YepHo-6enoBoro (6uHapHoro) nsobpaxeHus.

3.4 uudporont hunbTP: ABTOMATU3MPOBAHHLIA MHCTPYMEHT peJakTUpOBaHUs N306pakeHus..

3.5 nukToHoBbLIA ¢hunbTp: Lncdposon duneTp, pesynbTaTtoM NPpUMEHEHUs1 KOTOPOro K pacTpoBOMY
n3obpaxkeHuo ABNSIeTCA M3MEHeHMe LiBeTa NuKcens Ha LiBeT Co 3HaueHUeM MHTEHCUBHOCTU Haubonee BeposiT-
HbIM B 30He 3aaHHOro paguyca.

3.6 ckenetusauusa: Onepauuns 06paboTKM BUHAPHOrO PacTPOBOrO U30OpaKeHUs1, B pe3ynbTaTte KoTo-
poi churypbl Ha n3obpakeHUM NepeBoaATCS B CBA3HOE MHOXECTBO TOUEK, paBHOYAANEeHHbIX OT Bnnmkanlumx
rPaHUYHbIX TOYEK AaHHbIX Uryp (ckenet durypsl).

3.7 c¢pparMeHT: JNeMeHT pacTpPoBOro n3obpaxeHus wnuda NONMMEePHOro KOMNo3uTa, cogepxalyuin
eJUHWYHOe norepeyHoe ceyeHre BOMOoKHa U NpuneraoLyio K Hemy obnacte MaTpuubl, NpyU 3TOM Nnowaab
hparmeHTa onpeaenseTcsl pacCTOSHUEM A0 COCEAHUX BOSMOKOH.

4 CywHocTb MeToaa

4.1 CywHocTb MeTofa B YacTu, KacarLlencs onpeaeneHnst 06 beMHOM oMM BOMOKOH, 3aKMo4aeTca B
n3MepeHun nnowaau, 3aHuMaemoi nonepevHbIMN CeHEHUSIMU BONTOKOH Ha NMOBEPXHOCTU Wwnuda nonumep-
HOro KOMMO3WUTa, MOCPEACTBOM KOMMbHOTEPHOTO aHanusa U3obpaXkeHWid, NOMyYEeHHbIX C NPUMEHeHWeMm
OonTUYecKon Mukpockonun. O6bemHyo J0NK BOMIOKOH OMpeaensiioT OTHOWEeHUeM Niowaan noBepxHOCTH,
3aHMMaeMOl NonepeyHbIMA CEYEHUSIMI BONOKOH Ha N300 paXkeHun, Ko BCel NioLaam nsobpaxeHus.

4.2 CywHocTb MeToda B YacTW, Kacatollencs onpefeneHrst xapakrepa pacnpeaeneHns BOMOKOH B
nonMMepHon MaTtpule, 3aknodaeTcs B pazbueHun NofyYeHHOro ¢ NPUMeHeHUeM ONTUHECKON MUKPOCKONUU
n3o0bpaxkeHnsi NOBepXHOCTU Wnnda obpasLa Ha pparMeHThl, coaepXkalume eAMHUYHOE NonepeYHoe ceveHne
BOJIOKHA U NpuneratoLyto 06nacTs MaTpuLibl, C y4ETOM PACCTOSIHUS MeXAY COCeAHUMU BOSIOKHaMU C NpUMeHe-
HWeM anropuTMa ckeneTusauum nsobpaxeHus (TonosiorMyeckoe yToHeHue obnacTtei nonMMepHoOn maTpuub
Ha n3obpaxeHun). Xapaktep pacnpegeneHus BONOKOH B MOIMMEPHOI MaTpuLLe NpeAcTaBnsIoT B BUAE MTMCTO-
rpammbl pacnpegeneHnsi no nnowansm parMeHToB 3a BbIMETOM MIoLaan eAUHUYHBIX MoNepeyHbIX CeYeHU
BOJTIOKHA.

5 O6opynoBaHue Ans UCNbITaHUN

5.1 PacxoaHble nuBcnomoraTtesibHble MaTepuanbl 4SSl U3aroToBneHus LW oB NONIMMEPHBLIX KOMMO3UTOB
O0/MKHBI COOTBETCTBOBAThL CreayoLUMM TpeboBaHUaM:

- oTpesHble anckn no FOCT 21963;

- Merko-abpasvBHas WwnudoBanbHas ymara Ha ocHoBe SiC Ne 500, 800, 1200 12000 no MOCT 3647;

- anMasHble CycrneH3nmn 4ns NofMpoBaHnsa co cpeaHUM pasMepoM YacTul, 1 v 3 MKM;

- TKaHb A4 nonuposku no FOCT 288.
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5.2 [nsa nony4yeHua nsobpaxeHuin n onpeaeneHns o6beMHoN 40NN U xapakTepa pacnpegeneHus Bono-
KOH B NOMMMEPHOW MaTpuLie NPUMEHSAIOT MeTannorpaduieckme MUKPOCKONbl OTPaXKeHHOro CBeTa, OTBEYalo-
wue Tpebosaruam FOCT 4.451 n FOCT 8074, o6ecneunsarowme opmupoBaHue M3obpaxeHns ¢ He MeHee
1000* yBenunueHneM, ocHalleHHble UnMcpoBON BUaAEOKaMepon (paspelueHnem He MeHee 5 meranukcenen),
oTBevatowein TpebosaHuam FOCT P UCO 105-A11, coeanHEHHOM ¢ NepcoHanbHbBIM KOMMNLIOTEPOM.

5.3 KomnbtoTepHyto 06paboTky n3obpaxkeHnid BbINOMHAT C NPUMEHEHUEM JMLLEH3UOHHOTO NPOorpam-
MHoro obecneveHua ana aHanuaa n 06paboTkM N306paKEHUIA.

5.4 Bce ucnonbsyemoe obopyaosaHue AomKHO BbiTb aTtTectoBaHo. CpeacTBa M3MEpPEHUIn AOMKHbI
6bITb NOBEPEHbI B YCTAHOBIEHHOM NOPSAAKE.

5.5 Hactosawun ctaHgapT gonyckaeT UCMONb30BaHWE OTNINYHBIX OT U3MNOXEHHOro anropuTMOoB U NPo-
rpammHoro obecneveHusi, ecnu COOTBETCTBYIOLME anropuTMbl U NporpaMMbl NpoLnn Bepudukauuio ¢
MCMOMb30BaHNEM HE3aBUCUMBIX (PUSUKO-XUMUYECKNX CNOCODBOB onpeaeneHnsa coaepXaHua MonMMepHon
MaTpuubl U apMUpyloLero HanofHUTENA B OAHOHaMPaBMEHHbLIX UMW OPTOroHanbHO-apMUPOBaHHbBIX
NONUMEepPHbIX KOMMNO3UTaX.

6 O6pasubl

6.1 OOGpa3subl Bbipe3aloT Ha OTPE3HOM CTaHKe U3 MONTMMEPHbIX KOMMO3UTOB TakuM 06pa3om, YTob bl Nnoc-
KOCTb pesa Obina nepneHAUKyNaApHa HanpaBfieHUo apMUpPoBaHUA (ANA OAHOHaNPaBMEeHHbLIX NOMUMEPHbIX
KOMMO3UTOB) UM OAHOMY U3 HanpaBieHWin apMUPOBaHUA (48 OPTOroHaNbHO-aPMUPOBAHHBIX NMOMMMEPHbBIX
KOMMO3NTOB).

6.2 [nsa npegoTBpalleHnst BO3MOXHbBIX UCKAXKEHUIA CTPYKTYpbl UccneayeMbix MaTepuanos obpasubl
3anueatoT B 6e3ycagouHyo 3NOKCUOHY0 CMOny.

6.3 Ln1dbl 06pasLoB U3roTaBnNMBaoT METOAOM MEXaHUYeCKOro WNndoBaHUA U NONMPOBaHUA 06pas-
LOB, 3anMTbIX B CMOMY, Ha NONMpoBanbHO-WMdoBanbHOM cTaHke. LnudosaHue ocywecTBnaOT NyTem
nocrnegosaTteflbHOro nepexoda ot 6oMee KpynHO3ePHUCTOM LWinndoBanbHon 6ymaru k bymare ¢ MeHbLUewn
3epHUCTOCTbIO. MonnpoBaHune NpoBoasAT Ha heTPOBOM Kpyre, CMOYEeHHOM cycneH3unen Ana ouHanbHoro nonu-
poBaHus1, 40 NonydeHusi bnecTsiwein nosepxHocTu Wnvda obpasua. MNocne nonnposaHua wWnudbl ob6pasuos
TLWaTenbHO NPOMbIBaOT BOAOM M BbICYLLMBAIOT.

7 lNpoBegeHne UcNbITaHUN

7.1 Wnud nonnumepHOro KOMMO3uTa NnoMeLLalT Ha NpeaMETHbIA CTONTMK MUKPOCKona Takum obpasom,
yTO6bI NccneayemMas obnactb wWnuda obpasLa Haxogunack B Nose 3peHns Mukpockona. BeictasnsoT 200%
yBenuueHne, noabrpas cooTBETCTBYIOLME OOBEKTUBLI HA FOSIOBKe AepxaTene 06bekTUBOB Takum obpasom,
4yTobbl CyMMapHoe yBenuueHune pasHsanocs 200.

7.2 ApKOCTHBIN KOHTpACT n3obpaxeHns wnnda normmepHOro KOMrNo3uTa 0CHOBaH Ha pasnnyYHon oTpa-
Xatlowwen cnocobHOCTN CTPYKTYPHBIX COCTaBMALWMX MOMIMMEPHOrO KOMMo3UTa (BOIOKHA WM NOAMMEPHONR
maTtpuubl). MIHTEHCUBHOCTbL OCBELLEHHOCTU WnKga NoNMMepHOrc KoMnosunTa, AofkHa obecneynsaTtb oNTU-
ManbHbIA SIPKOCTHBLIA KOHTpacT wusobpaxeHus. Mpu HegocTaTOMHOM WM U3OLITOYHOW OCBELUEHHOCTH
SAAPKOCTHBIV KOHTPACT MeX4y CTPYKTYPHbIMW COCTaBMALLMMU NONIMMEPHOro komno3anTta 6yaeT Huakuin. Ocse-
LLIEeHHOCTb HacTpauBatoT, Perynupys HanpsbkeHne Ha ocBeTUTene MUKpocKona, 40 NofyyYeHnUs onTuMarbHOro
SIPKOCTHOTO KOHTpacTa U3obpaxeHus..

7.3 MpoBoasaT hOKYCMPOBKY M30OpaXKeHUA MccreayemMoro noss 3peHusl nocpedcTBoOM noabema unu
onycKkaHusi rofioBKu-AepxaTens 06 bekTUBOB N 06BbEKTNBA, BbIBpaHHOro Anst uccnefoBaHus Wwinnda obpasua.
py6yto HACTPOMKY PE3KOCTU OCYLLECTBISIOT MaKPOBUHTOM, TOHKYHO HACTPONKY — MUKPOBUHTOM.

7.4 B pesynbTaTe HacCTPOWKN OCBELLEHHOCTU U Pe3KoCcTU u3obpaeHne nccrieqyemMoro nonst 3peHus
[OMKHO BbITh B (hoKyce, a Takke OMKHO BbITbh APKAM U KOHTPACTHLIM, 6€3 3acBeUYEHHbIX MU 3aTEMHEHHbIX
obnacTen (M306paxeHne OOMKHO BbITb OCTATOYMHO Pe3kuM, 4ToDbl rpaHuLa MeXay ConpukacaroMMncst
BOJIOKHaMM paspeluanach). Jna coxpaHeHus kKayecTsa U300 paXkeHnsi BCe HaCTPOKN OCBELLEHHOCTU U pe3KoC-
T n306pakeHnst GOMKHbI 6bITh NPOBeAEHbI C TPUMEHEHMEM HAacTpoeK MUKPOckona, a He LU poBOoit kamepsl.

7.5 C npumeHeHneM nporpaMMmHoro obecrnedeHns LudpoBoi Kamepbl MPoBOAST coxpaHeHue nsobpa-
XeHus [cM. pucyHoKkA. 1 (NpunoxeHune A)]. Ha nzobpaxeHun orkHa 6biTb 0ToBpaxkeHa MacluTabHasa NMMHenka.

7.6 AHanuavpyloT He MeHee AecsiTV NoMei 3apeHns Ha KaxkaoMm Whvde obpasua.

7.7 OanHbIM 1 nocneaylowne NyHKTbl pasgena npoBogsaT ¢ NPUMEHEHNEM KOMMbIOTEPHOM MporpamMmbl
06paboTkn 1 aHanuaa n3obpaxeHuid. MepeBogAT MCXoaHOE N30BPAKEHWE KaXKOoro Nons 3peHus B NOMyTOHO-

3
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Boe u3obpaxeHue (M306paxkeHne B 0TTeHkax ceporo useTa). MepeBoa ocylecTBAAIOT ycpeaHeHUeM 3Have-
HWST KaXKOOW COCTaBMsoLWen LBeTa nukcens B usetoBoMm npoctpaHcTBe RGB ¢ = (R,G,B) B ¢ = (K,K,K), rae
K=1/3(R+ G +B).

7.8 C npuMmeHeHneM mMacluTabHON NMHENKN Ha M306paxeHUU NpUMBOAAT pasMep MUKCens pacTpoBOro
N306paKeHUA K eANHNLE ONNHBI.

7.9 Ons yny4yweHus kadecTBa U3obpaxeHust npumeHsiioT undgposbie hunbTpel. MNMpuMeHsiioT unbTp,
KOTOPbIA BblpaBHMBaET (POHOBYID UHTEHCUBHOCTb PacTpPOBOro MsobpaxeHus. Llenb npumeHeHus gaHHOro
unbTpa cocTOUT B BbIpaBHUBAHUWN OCBELLEHHOCTU NO BCEW NIIoLWwaam pacTpoBOro N306paxeHusl.

7.10 MposogAT onepauunio GUHapuUsauun, NpyU KOTOPO pacTpoBoe U3obpaxeHne B OTTEHKax ceporo
nepeBodnT B 6uHapHoe (YepHo-6enoe) nsobpaxeHune [cM. pucyHok A.2 (NpunoxeHue A)). ns aToro Ha ructor-
paMMe UHTEHCUBHOCTU OTTEHKOB CEPOro BLICTaBMAOT MOPOr B MUHUMYME MeXAY NMKaMu, COOTBETCTBYIOLLIMMMN
CTPYKTYPHbLIM COCTaBMSAOLUM MaTepuana.

7.11 TMposoasaT ycTpaHeHue AedekToB pacTpoBOro N3obpakeHus (Nopbl B BOMIOKHAX, BKIIOYEHUS B MaT-
pyle 1 ap.), UCNonb3ys MAKTOHOBLIN PUNbLTP.

7.12 C npumeHeHneM LndpoBbiX hUnbTPOB NPOBOAAT pasgesfieHne BOSIOKOH Ha pacTPOBOM U3obpaxe-
HWW, rpaHnLa MeXxay KOTOPbIMU He pa3peluaeTcs ¢ NPUMEeHEHNEM ONTUYECKON MUKPOCKONUNA.

7.13 OnpegeneHve 06 eMHOM 40NN BONOKOH NPOBOAAT NyTEM BbIMNCIIEHUS OTHOLIEHUA NSOLWaan n3o-
BpaxeHuns, 3aHUMaeMOoNn NonepeYHbLIMN CEYEHUSAIMU BONOKOH, KO BCEl nnoLwaan usobpaxeHus.

7.14 TposoasT onepauuio ckeneTnsaumm BUHAPHOTO PacTpoBOro U3oBpaxkeHWs, NPUMEHAN AaHHYHO
onepauuio kK obnactam nsobpaxeHns, COOTBETCTBYIOWNM NOTUMEPHON MaTpULLbI NONIMMEPHOro KOMMOo3uTa
[cm. pucyHok A.3 (npunoxkeHue A)]. MonyyeHHyo ceTKy HaknaabIBaloT Ha BuHapHoe nsobpaxeHne. B pesynbTa-
Te nony4atoT U3obpaxkeHne, pasbutoe Ha chparmeHTbl, cogepXallme eauHUYHOE NonepeYHoe ceveHne BONokK-
Ha 1 npunexaluyto obracTe MaTpuULbl, C y4€TOM PacCTOAHUS Mexay cCoceaHUMM BOSIOKHaMu [cMm. pucyHok A.4
(npunoxeHune A)].

7.15 MpoBOAAT NOCTPOEHUE pacnpeaeneHus MaTpuyHOro MaTepuwana cparMeHToB MO pasMepam
[cm. pucyHok A.5 (npunoxeHue A)].

8 O6paboTka pe3ynbTaToB UCNbITAaHUN

BbluncnsioT cpeaHee apudMeTUIeckoe sHaveHe pesynbTaTos M3MepeHUin 06beMHON 10NN BOMOKOH V,,
% (ycpeaHeHHoe He MeHee YeM Mo AEeCATU NMonsM 3peHus), no opmyne
_ 1
V= v, 0
i=1
raevg — i-il pesynbTaT usmepeHuin 06 beMHOM 05N BOSTOKOH, %;
N — YnCno pesynbTaToB U3MepeHUin 06 EMHOM A0NW BOSIOKOH (YUCTIO NoNeit 3peHns).

9 lpoTokon ncnbiTaHUM

PesynbTaThl NpoBeAEHUS UCTBITAHWUA OOPMIIAT B BULE NPOTOKONA, KOTOPLIN A0SDKEeH cogepXaTb:

- CChIMKY Ha HACTOALLMIA CTaHAapT;

- oncaHue UCMBITYEMOTO U3Aenus, BKIoYas opMy, pasmepsl, TUN MaTpULLLI, TUN BOMOKHA (apMupyto-
Liero Matepuana), npovusBoaUTENS;

- ucxoaHoe nsobpaxeHue;

- BeNM4MHY 06 beMHON 40N BOMOKOH B MONMMEPHOM KOMMO3UTE;

- rMcTOrpaMMy pacnpegerneHus MaTpUYHOro MaTepuana chparMeHToB Mo nnoLaaam;

- Aaty NpoBeAEeHUs UCTbITaHNS;

- NOAMUCU AOMKHOCTHBIX MNLL, MPOBOANBLUMX UCTLITAHUS.
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MpunoxexHune A
(cnpaBou4HoeE)

NnnocTpauny BeiNOMHAEMbIX A€ACTBUI Npu 06paboTke N306paxeHwnit
[ONS KONMMYECTBEHHOro aHasm3a M NOCTPOEHUN TMCTorpaMm

PucyHok A. 1 — WcxoaHoe nsobpaxeHne
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PucyHok A.2 — WN3o06paxeHune nocne onepayun 6uHapusaummn

PucyHok A.3 — V1306paxeHne nocse onepaunn ckenetnsanny 6UHapHoro n3o6paxeHuns
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191HanIedd eH BnHaxedgoen oloHdeHNg BUHangeed sunesureheng — 'y XoHAond
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OTHOCWTENBHOE NPOLEHTHOe coaepxanue, %
12

10

Mnowage MarpudHOrO MaTepuana, MKM2

PucyHok A.5 — PacnpegeneHve matpuyHoOro marepuana dparmeHToB no nnowaasam
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YOK 691.175:006.354 OKC 83.120

KritoueBble crosa: nonMMepHble KOMNO3UTLI, ONTUYECKaAa MUKPOCKOMNNA, aHanm3 |/|306pa>KeH|/m
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