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2020 . Ne 1441-cT mexrocygapcTBeHHbIn cTtaHgapt FOCT 5640—2020 BBegeH B fgelicTBMe B KayecTBe
HauMoHaNnbHOro ctaHgapTta Poccuiickoih degepaunn ¢ 1 okTabps 2021

5 B3AMEH IFOCT 5640—68

WHdopmauns o BBegeHUn B aeiicTBue (NpekpalieHun AeicTBUsl) HAacTosAWero cradHgapTa u nsmMe-
HEHMWA K HEMY Ha TeppuTOpPUN YKa3aHHbIX Bbille FocyfapCcTB Ny6AnKyeTCs B yKasaTensx HauuoHa bHbIX
CTaHaapToOB, M34aBaeMblX B 3TWX rocyjapcTBax, a Takke B CeTU VHTepHeT Ha caliTax coOTBeT-
CTBYLWMX HALMOHANbHbIX OPraHOB MO CTaHAapTu3ayum.

B cfnyvae nepecMoTpa, W3MEHEHWS WAM OTMEeHbl HacTosAWEero craHgapTa CooTBeTCTBYyloULas
nHopmauus 6ygeT ony6/uKoBaHa Ha oduuManibHOM UHTEpHeT-caiiTe MexXrocygapcTBEHHOro coBeTa
no cTaHgapTu3ayMm, MeTpoaornum n cepTudukaLuum B KaTanore «MexrocygapcTBeEHHbIE CTaH4apTbi»
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M E X O C Y A4 AP CTIBEHUH bl @ C T AHOAPT

CTAb

MeTansorpauueckmii MeTog oLeHKNU MUKPOCTPYKTYpPbl MpokaTa
CTa/IbHOrO NJI0CKOTOo

Steel. Metallographic method for determination of microstructure of flat rolled product

Jata BBegeHuna — 2021—10—01

1 O6nactb NPMMEHEHUS

1.1 HacToswuil cTaHAapT pacnpocTpaHaeTcs Ha NAOCKWA npokaT (SIMCTbl, PYNOHbI, NOMOCLI W IeHTa) U
ycTaHaBMBaeT MeToAbl OLEHKW B CTasM HENEerMpoBaHHOW U NEerMpoBaHHON CTPYKTYPHO-CBOGOLHOTO LLEMEH-
TWTa, NepauTa, NoJs0CcYaToCTM U BUAMAHILUTETTOBOW CTPYKTYpbI.

JonyckaeTcsi NpYMeHEHWe HacTOosLLero cTaHgapTa ANs OLEeHKM MUKPOCTPYKTYpbl APYTMX BUAOB MeTas-
NonpoAyKUunUyM U3 HeNerMpoBaHHOW 1 NerupoBaHHoOl AedOopMUPOBAHHOW CTanu, B TOM 4Yuc/ie nocje TepMuye-
CKoli 06paboTKu.

1.2 NMpumMeHeHVe MEeTOA0B OLEHKM MUKPOCTPYKTYpPbl MO HAcCTOSIW,EMY CTaHAapTy AO/KHO 6blThb YKaszaHo
B HOPMAaTMBHbIX AOKYMEHTAX Ha MOCTaBKY MeTa//IoNnpoAYyKLUN.

2 HopMaTuBHbIE CCbI/IKU

B HacTofAwWweM cTaHgapTe MCNO/Mb30BaHbl HOPMATUBHbLIE CCbIJIKM Ha Cnefyllwune MexrocyfapCcTBeHHble
cTaHpapThbl:

FOCT 3647 Matepuansl wnaundoBanbHbie. Knaccnmkaymsa. 3epHUCTOCTL M 3epHOBON cocTaB. MeToabl
KOHTpONsa

FOCT 25593 TllacTbl anmasHble. TeXxHn4yeckmne ycnosus

FOCT 33439 MeTannonpoayKkuns U3 YepHbIX MeTa/IoB M CMaBOB Ha Xesie30 HUKes1e BOW U HUKeNeBOW
ocHoBe. TepMUHbI 1 onpefefnieHns No TepMuyeckon obpaboTke

MpumeuaHue — Tlpu NONb30BAHUM HACTOSLIMM CTaHAApPTOM Lenecoo6pasHo NpoBepuTb AEeNCTBUE CCbINIOY-
HbIX CTaHAAPTOB U KMacCUMKATOPOB Ha OPUUMA/ILHOM WMHTEpHEeT-caiiTe MexXrocyapCTBEHHOIO coBeTa Mo cTaHAapTu-
3aunn, MeTposiorMn u cepTudukaumn (Www.easc.by) unm no ykasatensiM HauuoHaslbHbIX CTaHAAPTOB, M3/AaBaemMbiM B
rocyfapcTBax, ykasaHHblX B NPEAMC/IOBUAM, UM HA OMLMaNbHBIX caiiTax COOTBETCTBYIOLWMX HALMOHA/bHBIX OPraHoB Mo
cTaHgapTusauum. Eciv Ha AOKYMEHT flaHa HeaTMpoBaHHash Ceblfika, To cieayeT UCno/ib30BaTh AOKYMEHT, AeCTBYOLLNiA
Ha TeKyLMii MOMEHT, C Y4ETOM BCEX BHECEHHbIX B HEr0 U3MEHeHWiA. ECnn 3aMeHeH CCbINIoYHbI AOKYMEHT, Ha KOTOPBbI
[laHa JaTuMpoBaHHas ccblka, TO crneayeT MCMo/b30BaTb yKasaHHYl0 BEepculo 3Toro AokymeHTa. Ecnu nocne npuHAaTus
HaCTOALLEro [JOKYMEHTa B CCbI/IOYHbIN [OKYMEHT, Ha KOTOPbI AaHa AaTUPOBaHHAsA CCblfiKa, BHECEHO M3MeHeHue, 3aTpa-
rmBalollee nosiokeHue, Ha KOTOpPoe JaHa CCbl/ika, TO 3TO NOJSIOXEHWE NPUMeHsieTcss 6e3 yueTa AaHHOro M3MeHeHus. Ecnu
CCbINOYHBIV [OKYMEHT OTMEeHeH 6e3 3aMeHbl, TO MO/OXeHNe, B KOTOPOM JaHa CCbifIKAa Ha Hero, NPUMEHSIETCS B YacTu, He
3aTparmBaloLLeit 3Ty CCbifKy.

3 TepmuHbI U onpegeneHns

B HacToAwem cTaHfapTe npuMeHeHbl TepMuHbl o FTOCT 33439, a Takke cnegyruwme TEPMUHBLI C COOT-
BETCTBYOLWUMMN ONpefeneHnamu:

3.1 UEMEHTUT CTPYKTYPHO-CBOGOAHbIN (TPETUUYHBbIN): Xumnuyeckoe coegnHeHne Fe3C, cogepxaliee
6,67 % C.

M3paHne ocuuymanbHoe
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MpumeyaHune — TpPeTUUHbIA LEMEHTUT BblAENAETCA MO rpaHnLaM U Ha CTbiKax (PEepPUTHLIX 3epeH B Manoyre-
poaucToli cTanu B pesynbTaTe pacnaja a-pacteopa no AnHuM PQ avarpaMMbl COCTOSIHUA Xene3o-yrnepod.

3.2 BTOpas dasa: YCNOBHbIi TEpPMUH, BBEAEHHbIN 41 NPOCTOTbl ONMCAHUSA 3TANOHHbLIX WKaA W KOMM-
YecTBEHHOIo ONMcaHusl Noa0CYaTOCTM C MOMOLLbLIO aHanm3atopa U3obpaxeHuii.

MpumeyvyaHune — Mo BTOPOIi ha3oii NoHUMaeTca NepauT, 6enHUT 1 apyrue NpPoAyKTbl pacnaja aycTeHuTa, oT-
NIMYHbIE MO APKOCTU OT PePPUTHOI MaTPULibI.

3.3 nonocyartocTb: CNoco6HOCTb 3/IEMEHTOB CTPYKTYpbl CTanein 06befuHATLCA B OTAE/bHblE C/OU,
OpMEeHTMPOBaHHbIE BAO/b HanpaB/feHUSA MPOKaTKu.

MpumeuvyaHune — lMonocyaToCcTb CTPYKTYpbl CTanu heppuTo-NnepMTHOrO UM eppuTo-6eiHMTHOrO knacca, a
Takke ctanu ¢ 605ee CNOXHOIN CTPYKTYpOil (Hanpumep, nocne 3akasaku U OTNycka) ONUCbIBAET XapakTep B3aMMHOro pac-
NOSIOXEHUSI 3TUX 3/IEMEHTOB CTPYKTYpPbl, B YACTHOCTU CTENEHb WX pa3fesieHusl Ha OTAeNbHble, YETKO BblIPaXeHHbIe C/IoW,
o6pa3oBaBLUMECsA BbITATMBAHMEM 06/1acTeli MUKpocerperauuu BAOMb HanpaBneHus fedopmMauun. Ha obpasoBaHue no-
nlocyaToii CTPYKTYpbl BNMSKOT: MeTasnypruyeckass HacneAcTBEHHOCTb cisiba (61oma), TouHee cerperauusi npumeceii no
€ro ceyeHuto, a TaKkke Takume TEXHOMOrMYeckme akTopbl NPOKaTKM, Kak TemnepaTtypa KoHua ropsueii aedopmauum, cre-
neHb 06XaTust Npu ropsyeit gedopmayum n gpyrue.

3.4 OpUVEHTUPOBKA CTPYKTYPbI: BbITAHYTOCTb OTAE/IbHbIX 3/1IEMEHTOB CTPYKTYpbl unan obuwas Hanpas-
NIEHHOCTb CTPYKTYpbl BAO/Ib JIMHUKN NPOKaTKN 6e3 pasfesieHns Ha YeTKne C/ou.

MpumevyaHne — OpPUEHTMPOBKA 3aBUCUT OT AOPMUPYEMOCTU CTPYKTYPHbIX COCTABASAIOWMX, A Takke OT CTe-
neHy aedpopmauun metasna npu NpovM3BoAcCTBe NpokaTta.

3.5 cTepeosniornyeckne namepeHua: NamepeHus, NnpoBOAUMbIE HA ABYXMEPHbIX NJOCKOCTAX WANGOB
AN XapakTepuCcTUKN TPEXMEPHbIX COCTABNSAWNX MUKPOCTPYKTYPbI.

3.6 naHopama: HeckonbkOo COeAUHEHHbIX APYr C APYFOM CMEXHbIX NOAel 3peHus, NOoNy4YeHHbIX Npu
yBenunyeHun 500x n Bbiwe, N5 UCCNefoBaHNs NOBEPXHOCTU wandga naowagbto 0,5 MM2, BUAMMOI B OKyNsApbl
MUKpockona npu ysesnunyeHun 100x.

3.7 YypOBEHb Ceporo: 3HayeHue APKOCTWM Ha Wkane, cocToAwen ns 256 rpagauunin ot ynctoro 6enoro
[0 CNJ/IOWHOro YepHoro.

3.8 NOpoOr ApPKOCTU: YpOBeEHb Ceporo, Mo KOTOpPOMY Mpou3BoAuTCA 6GuHapusauusa unu nepesos M30-
6paxeHns n3 rpagaumnii ceporo B YepHo-6enoe Ans onpefeneHns rpaHul, «BTopol asbl» u rpaHny heppuTta.

3.9 (hbnukep-meTon: MNonepemMeHHOe NepekNtoYeHne Mexay peasibHbiM Y Pacno3HaHHbIM N306paxXeHu-
eM CTPYKTYpbl Npu ero 6uHapmsaunum gna npaBuabHOro Bbibopa nopora SpKoCTy.

4 OT60p 1 noarotoBka o6pasLoB

4.1 MecTo oT60pa 06pasuoB, HanpaBseHne (OpueHTauusa) N UX KONNYECTBO AN OLEHKN MUKPOCTPYKTY-
pbl AO/DKHO 6bITb YKa3aHO B HOPMATUBHbLIX 4OKYMEHTaX Ha MOCTaBKy MeTanaonpoAyKL1n.

4.2 O6pas3ubl 415 OUEHKW MUKPOCTPYKTYPbl AOJ/IXHbI BKAOYATb BCHO TOJIWWUHY MeTannonpoaykuuu wu
UMeTb OPUEHTUPOBKY BAOMb Hanpas/eHWA NpokaTkn. JnuHa Kaxpaoro obpasua BAOMIb HANpaBeHUs NpokKaTku
AOo/KHa obecneymsaTb U3rOTOBMEHME WNUda NNOWALLI0 NOBEPXHOCTU HE MeHee TOJIWMUHBI MeTannonpoaykK-
uumn (B MunnmmeTpax), yMHOXeHHOW Ha 40 mM. Cxema Bbipe3ku 06pa3LoB M3 MOCKOrO0 NpokaTa npueefeHa
Ha puUCyHKe 1, NN0OCKOCTb Wnn@da 3awTpuxosaHa. Cxema Bbipe3kn obpasua Ana ApYrux BUAOB MeTasionpo-
OYyKUMM Ao/HKHa ObliTb cornacoBaHa M3rotToBuTesIeM U 3aKa3yuMkom.

4.3 O6pasubl M3 MeTannonpoaykuuu Bbipe3awT NObIM MexaHU4yeckuM CcnocobomM C MNPUMNYCKOM
0,5— 1,0 mm. Mpunyck pacxoayetca npu wnndoBaHUN N HEOBXOAUM AN yAaNleHUSs HEPOBHOCTEN MOBEPXHO-
CTW Mocne pesku, a TakKe WCKAYeHUs NMoCNeACcTBUIA TEPMUYECKOTO BO3A4ENCTBUSA, KOTOPOE MOXET NpUBECTU
K U3BMEHEHWID CTPYKTYpbl mMeTanna.

4.4 Ha kaxablii obpaseL, HAHOCAT HECMbIBAaeMYy MapkUpOBKY, KOTOpas AOJ/KHa N1Ierko 4YntaTbCsa M co-
AepXaTb cBefeHnsA, HeobxoAnuMble A5 €r0 O4HO3HAYHON MaeHTUUKaLuu.

4.5 PekomeHayemas MeToauKa NOATOTOBKW WANGOB NpuBeAeHa B NPUIOXeHUn A.

JonyckaeTcs n3rotoBsieHne WANGOB BPYUHYHO.

Mpouecc NpUroToBneHns WNUGOoB A0/KEH 06ecneuynTb BbICOKOE KavyecTBO UX NMOBEPXHOCTU, HEO6X0oAU-
MOe AN OLEeHKU MUKPOCTPYKTYpbl. [TOBEPXHOCTb WAnga fomkHa 6biTb NI0OCKONR, a rnybuHa penbeda wnudga
He npesblWwWaTb ry6uHbl Pokyca npumeHAaemoro ob6bekTua. NMpu ncnonb3oBaHWM aHanusaTopa m3obpaxe-
HWI He gonyckaeTcsa Hanuuue uapanuH WupuHoi 6onee 1,0 MKM.
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PucyHok 1— CxemMa Bbipe3ku 06pasLoB 13 NI0CKOro npokara

5 MeTofbl OLEHKM MUKPOCTPYKTYpbI

5.1 O6uwmne nonoxeHus

5.1.1 Ha noAroToB/IeHHbIX WNNgax oLeHKY MUKPOCTPYKTYpPbl NPOBOAAT METO40M CpaBHEeHMA ¢ n3obpa-
XEHUAMMW 3TasiIoOHOB COOTBETCTBYHLWEN WKanbl AW ¢ NOMOLbI aHannsatopa n3obpaxeHuin (nonocyaTocTb).
OunameTp n3obpaxeHns atanoHoB cocTtaBnseT 80 Mwm.

5.1.2 OANns OueHKn CTPYKTYPHO-CBOOOAHOMO LEMeHTUTa WAU nepsauta NPpUMeHSAT MUKPOCKOMNbI C yBe-
nuyeHnem (360 — 400)x AN OLEHKM NOMOCYATOCTM U BUAMAHLITETTOBOW CTPYKTYPbl — MWKPOCKOMbI C yBe-
nuyeHnem 100x. Ana oueHkn aHu3oTponuu dreppuTa NpuM HasHavyeHuu 6Gansaa noaocyaTocTU Npu MoMoLLu
aHanusatopa M306paxeHnit NPUMEHSAT MUKPOCKONbI C yBennyeHnem 500x.

JonyckaeTcsa nNpoBOAWTb OUEHKY CTPYKTYPHO-CBOGOAHOrO LeMeHTUTa Wau nepauta npu yBennyeHuu
MukKpockona 500x. 4na atoro npu yBenuyeHun 500x c Mcnonb3oBaHMEM aHanM3aTtopa M3obpaxeHuin cTpouTtcs
naHopama nnowagblo He MeHee naowaan n3obpaxeHns cTaHAapTHbIX WKaa, NOJIYYEHHbIX MPpU yBeNnYeHumn
(360 — 400)x, 1 NPOBOAUTCA Ha3HayeHue 6anna COOTBETCTBYKOLUEN LWKaNbl NyTeM CpaBHEHUS MOSIYYEHHOrO
n306paxeHnsa c N3o6paxeHMsIMmN 3TaNOHOB.

5.1.3 Tpu nonb3oBaHMM WKanaMmmn ctaHgapTa He06XO04UMO yKa3blBaTb HOMEpP LWKanbl, 6ann n 6yKBeH-
Hoe o603HauYeHue paga (Hanpumep, wkana 2, 6ann 0, psag A).

5.1.4 OueHKY MUKPOCTPYKTYpPbl NPOBOAAT NyTEM €€ COMNoCcTaB/IeHUSA C U306paeHnamMmun 3TasoHOB COOT-
BETCTBYHOLWMX WKaA UAN C MOMOLWbIO aHannsatopa msobpaxeHuii (nonocyatocTb). MpyM 3TOM OLEHKY CTPYK-
TYpPHO-CBOGOAHOIO LEeMeHTWTa, nepnuta, NoaocY4aTocTu M BUAMAHWTETTOBON CTPYKTYpPbl MPOBOAAT NO Hau-
6onbwemy 6anny, HallgeHHOMY He MeHee 4YeM Ha Tpex y4yacTkax wnauda. NMoBepxHOCTHbIA cnoii meTanna
rnyéuHoi npumepHo 10 % OT TO/WMHBI MJIOCKOTO NpoKaTa C KaxAoli CTOPOHbI, a TakKe OCEBYH XMMUYECKYH
HEO4HOPOAHOCTb, OT/INYHbIE OT MUKPOCTPYKTYPbl OCHOBHOW TOJ/IWMHBLI NpoKaTa, He yYuTbiBalOT.

5.2 LWKanbl gNns OueHKN MUKPOCTPYKTYPbl CTasiM C MOMOLLbIO 3Ta/IOHOB

5.2.1 Wkana 1 — CTPYKTYpPHO-CBOGOAHbIV LLEMEHTUT

Wkana AN OUEHKU CTPYKTYPHO-CBOOGOAHONO LUEeMeHTUTa B ropsayekaTtaHoMm (B TOM 4YMCNEe OTOXXEHHOM)
npokaTte M3 cTaau C maccoBoi gonei yrnepoga 4o 0,15 % nocTtpoeHa B 3aBUCUMOCTM OT KO/iM4yecTBa, DOPMbI
N pacnosioXeHNs LEMEHTUTHbIX YacTul 1 COCTOUT U3 Tpex pagos (A, b, B) no wecTb 6ann0B B Kaxaom psagy.

Psg A nocTpoeH no npuHuuny o6pa3oBaHUs ULEMEHTUTHOI ceTKM Mo rpaHuuam 3epeH. Ons konuue-
CTBEHHO XapakTepucTUKM MCNONb3yeTcA A0NSA NepumeTpa OTAE/NbHbIX 3epeH peppuTa, OXBaYeHHas CeTKOi
uemeHTUTA.

Pag b nocTpoeH no Bo3pacTaHWo pasmMepoB YacTul CTPYKTYPHO-CBOGOAHOMO LeMeHTUTa, ob6pasytoumx
OAHOCNONHbIE, ABYXCNOWHbIE N MHOTOC/NIONHbIE LLENOYKN Pas3/IM4HON NPOTSAXEHHOCTH.

Paa B nocTpoeH no npuHumMny nepexofa paBHOMEPHO pacnpefeneHHON TOYeYHON Cbinu B HEpaBHOMeEp-
HYI0 mosiocyaTyl CTPYKTYpy.
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Ana kaxporo 6anna wkanbl 1 onucaHne MUKPOCTPYKTYpbl npuBefeHo B Tabnuue B.1 (npunoxeHue b),
n3obpaxeHne aTasioHa MUKPOCTPYKTYpbl — B Tabnuue B.1 (npunoxeHune B).

5.2.2 Wkana 2 — lMNepnnt

LWkana AoNna OUEHKM KONMYecTBa M XapakTepa pacnosioXeHus nepnuta B npokate u3 ctaanm ¢ MaccoBOW
ponein yrnepoga ot 0,10 % pgo 0,30 % nocTpoeHa B 3aBUCMMOCTM OT CTPOEHUA nepnuta (3EPHUCTLI Unn cop-
6MTO0OpAa3HbI), ero KoNnyecTBa U Xxapakrtepa pacnpegesieHmss n coctout us Tpex psgos (A, b, B) no wecTtb
6an10B B KaXA0M psay.

Pap A npegHasHayeH AN OLEHKW 3€PHUCTOrO nepauta B XO/04HOKATaHOM MpokaTe M3 cTaan C Macco-
BOW pgonein yrnepoga ot 0,10 % go 0,20 %. Mpu yBenmyeHnn 6anna ypenmuynBaeTtcs pasMep 4yacTul, LEMEHTHU-
Ta U HabnwpgaeTcsa TeHAEHUMA K o06pa3oBaHuMio NoJsoc.

Pan b npefHasHavyeH 4NS OUEHKM cOpOUTOO06Pa3HOro nepnnTa B ropayekataHoM npokarte u3 cTanm c
maccoBon goneit yrnepoga ot 0,10 % po 0,20 %. Mpu yBenunvyeHun 6anna 3epHUCTbIA NEPAUT NepexoauT B
nnacTuHyaTblli ¢ o6pa3oBaHneM pasfefibHbiX NOJOC.

Pag B npepgHasHayeH ANS OUEHKM Mepnuta B ropsyekaTtaHOM npokaTe M3 cTanM € MaccoBOi gonen
yrnepoga ot 0,21 % po 0,30 %. MNpu yBennyeHnn 6anna MUKPOCTPYKTypa C HEOGOMbWMMU OAHOPOAHLIMMK MO
BE/INYMHE W PABHOMEPHO pacnpefesieHHbIMU yyacTkamMy nepauta CTAHOBUTCA HEOAHOPOAHOW MosiocyaToin
CTPYKTYPOM, Npn 3TOM OL,€HKY MUKPOCTPYKTYpPbl HEOOGXOAMMO NMPOBOAUTbL NO JIMKBALMOHHON 30HE, cOCTOSALW e
13 CKOMNMeHWn nepnnTa B BUAe WHWPOKUX CRAOLWHBLIX NOJOC.

Ons kaxgoro 6anna wkanbl 2 onucaHne MUKPOCTPYKTypbl npuBegeHo B Tabnuue 5.2 (npunoxenune B),
n3obpaxeHne aTasioHa MUKPOCTPYKTYpbl — B Tabnuue B.2 (npunoxeHue B).

5.2.3 Wkana 3 — lMosiocyatocTb (heppuUTO-NEPSINTHON CTPYKTYPbI

LWkana gna oueHKn nonocyaTtocTu B CTPYKType MEP/IUTHbIX CTaneil nocTpoeHa no nNpuHUMNYy BOo3pacTa-
HMUA KOoNmnyecTBa NEPNUTHLIX U DEPPUTHBLIX NOMOC C y4ETOM UX CMNJIOWHOCTU N CTENEHW PaBHOOCHOCTU 3epeH
B nosiocax u cocTouT n3 tpex pagos (A, b, B) no wecTb 6an/10B B KaXA0M psagy.

Pap A npefHa3HayeH ANs OLEHKM MosocYyaToCcTU B CTasM C MaccoBOW gonei yrnepoga o 0,15 %.

Pap B npegHasHavyeH A8 OLEHKM MO0CYaTOCTM B CTa/nM C mMaccoBoi goneii yrnepoga ot 0,16 % o
0,30 %. Mo cornacoBaHMo C 3aKa34YMKOM [oOMyckaeTcsa ucnonb3oBaTb psAg b gna ctanein ¢ maccoBon gonei
yrnepoga go 0,15 % B cnyyae ux CTPYKTYpPHOro COOTBETCTBUSA M306paxeHnAaM 3Toro psaja.

Pap B npefHa3HavyeH A1A OLEHKM nojsiocyaTocTU B cTanuM € maccoBoW goneii yrnepoga ot 0,31 % go
0,50 %.

Ana kaxporo 6anna wkanbl 3 onucaHve MUKPOCTPYKTYpbl npuBefeHo B Tabnuue B.3 (npunoxeHwue b),
n3obpaxeHne aTasioHa MUKPOCTPYKTYpbl — B Tabnuue B.3 (npunoxeHune B).

5.2.4 lWkana 4 — BuamaHWwWTeTTOBA CTPYKTYypa

Wkana ANA OLEHKW BMAMAaHWTETTOBON CTPYKTYpbl B NEPSIMTHOW CcTanu nocne neperpesa nocrpoeHa
no NpWHUMNY BO3pacTaHUs Ko/nm4yecTBa M pa3MepoB WUrofibyaTbiX BblAeNeHU hepputa u BENUUYNHBI 3EpHa,
onpegensemoit no oeppuTHOI ceTke, COOTBETCTBYWOLWeEN pasmepy AeACTBUTE/IbHOTO ayCTEHUTHOrO 3epHa, u
cocTouT u3 AByX pagos (A, B) no wecTb 6ann0B B KaXA0M psagy.

Pap A npegHasHayeH 418 OUEHKM BUAMAHWITETTOBOW CTPYKTYpbl B CTalM C MaccoBoOli gonel yrnepoga
ot 0,15 % po 0,30 %.

Pap b npegHasHayeH A8 OLEHKM BUAMAHWTETTOBOW CTPYKTYpbl B CTa/lM C MaccoBOli aonel yrnepoga
ot 0,31 % po 0,50 %.

Ana kaxpgoro 6anna wkanbl 4 onucaHne MUKPOCTPYKTYpbl npuBefeHo B Tabnuue b.4 (npunoxeHue b),
n3obpaxeHne aTasioHa MUKPOCTPYKTYpbl — B Tabnuue B.4 (npunoxeHune B).

5.2.5 Wkana 5 — MNonocyatocTb peppuUTO-6€MHNTHON CTPYKTYpPbl BbICOKOMPOUYHbLIX HU3KONErn-
pOBaHHbIX cTanei

LWkana gna OueHKW MOA0CHaTOCTU CTPYKTYPbl BbICOKOMPOUYHbIX HU3KOMETMPOBaHHbIX CTaneil nocTpoeHa
no MPUHLMMNY BO3pacTaHua KonmyecTBa 6EMHUTHBIX MOMOC C yYeTOM WX CM/OWHOCTU U PABHOOCHOCTU 3epeH
B )eppuUTHBIX NO0CaxX M COCTOUT U3 Tpex pAfoB No wecTb 6annos B kaxgom. lMepBble ABa psaga npepHa-
3HaAYeHbl 4719 OLEHKM MoJsiocyaTocTU npu yBenunyeHun mukpockona 100x u 500x, TpeTuin psag — ANS OLEHKU
aHn3oTponuu oepputa npu ysenmyeHmn mukpockona 500x.

Ona kaxporo 6anna wkanbl 5 onnucaHne MUKPOCTPYKTYpbl npuBegeHo B Tabnuue 6.5 (npunoxexune B),
n3obpaxeHne aTanoHa MUKPOCTPYKTYpbl — B Tabnuue B.5 (npunoxeHue B).

5.3 OueHKa MUKPOCTPYKTYpPbl CTa/ln C MOMOLLbI aBTOMaTUYECKOro aHasin3a n3o6paxeHnii

0N OUEHKM MUKPOCTPYKTYPHO nonocyatocTu cTannm (eppuTo-nepauTHOro, (pepputo-6eiHUTHOTO
Knacca u ctaneii ¢ Tpema v 6ofee CTPYKTYPHbIMY COCTaBASAOWMMU PeKOMeHAyeTCss UCNOo/b30BaTb METOANKY
KO/IMYECTBEHHOI OLEHKN MUKPOCTPYKTYPbl CTaNy C MOMOLLbI0O aBTOMATMYECKOTO aHann3a M3obpaxeHuii, npu-
BeAEeHHY B npuaoxexuu T,

4
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MpunnoxeHue A
(pekomeHayemoe)

MeToavKka Bblpes3ku O6pa3LI,OB N N3rotoBs1IeHNA LIJ}'IVICt)OB

A.l O6wumre NONOXeHUs

[ns Bbipeskn 06pasuoB pasmepamu, HeO6XoAMMbIMY 471A NPOBefeHVs MeTannorpaduryecknx nccnegoBaHuin, umc-
NoNb3yloT CneunanvM3npoBaHHbli abpasuBHbI OTPE3HON CTaHOK W Kpyru, BblbpaHHble MCxoAs M3 TBEpAOCTW cTaniu. Ya-
cToTa BpalleHnsa kpyra — 3600 MuH'l. Ana npefoTBpalleHns TEPMUYECKOro BO34ENCTBMA B 06/1acTb pe3a UHTEHCUMBHO
nogaeTtca cmasblBatoLle-oxnaxaalLwasn XMaKocTs. Mocne pes3kn Ha NMOBepxXHOCTUM MeTasiia He LOJ/IKHO ocTaBaTtbCs Npu-
XOrOB W 3ayCeHLEeB.

[ns nonyyeHms KayecTBEHHOW MOBEPXHOCTM WAndga, BKIKYas ero kpomky, o6paseL, 3anpeccoBbiBalOT B NOANMEpP-
HbIA MaTepuan, a Ansa WangoBaHMA-NONNPOBAHUSA UCNO/b3YHT aBTOMaTUYEeCKMe UM NoyaBTOMaTUYECKUE CTaHKW.

A.2 WnudosaHne

LnudgosaHne npoBogAT B ABa 3Tana ¢ UCNOMb30BaHWEM LWANGOBa/IbHbIX Bymar Ha OCHOBe kapbuga KpemHus.

MepBblii 3Tan WAngoBaHns NPOBOAAT Ha bymare ¢ pasmepom 3epHa (50—40) Mkm (3epHucTocTb M50 no FOCT 3647)
[0 NMOMHOro yAasieHnsa 3anpeccoBOYHOIO0 Marepuasa Cc NnoBepxHOCTU Wanda 1 BbipaBHMBAHUA €ro NoBepPXHOCTH.

B npouecce wnndoBaHNsA Ha NoBepxHOCTb abpa3uBa nofaetcsa BoAa. PeKoMeHAyeTcA WCMosb30BaTb Harpysky
(35—45) H Ha kaxapllii wnndg. YactoTta BpalleHus gepxarensa co wnugamm — (150—200) MuH-1.

BTopoii atan wnndgoBaHma NpoBOASAT C UCNO/Ib30BaHMEM WANGOBaNbLHONM Bymarn ¢ pasMepom 3epHa (28—20) MKm
(3epHucTocTb M28 no MOCT 3647) npu Tex Xe pexumax wangoBaHns, 4To 1 Ha NepBoM aTane.

B npouecce noArotoBku WAUGOB Ha MOBEPXHOCTM MeTasila He L0/HXKHO 06pa3oBbiBaThbCA «3aBasioB», (hopMupyo-
LWMX AONONMHUTE NbHbIE M/IOCKOCTU Ha NOBEPXHOCTU Wanuda.

A.3 lMonuposBaHune

MonupoBaHue NPOBOAAT Ha CneunasnbHbIX TKaHbIX W HETKaHbIX MOAWPOBAasIbHbIX MaTepuanax B yeTbipe aTana C
nocniefoBaTesibHbIM MCMNO/b30BaHNEM anMasHbiX nact 9, 3 n 1 mkm, cooTBeTcTBEHHO, ACM 10/7, ACM 3/2 n ACM 1/0
cornacHo NOCT 25593.

MepBbliA 3Tan NonnpoBaHMsa (Haubosee rpy6bld) NPOBOAAT HA NPOYHON TKaHW 6e3 Bopca: Ha BNaXHYK TKaHb Ha-
HOCAT HeboNblIOe KONMYeCTBO asiMasHol nactbl 9 MkMm. YcTaHaenusaetcs ycunue (30—35) H Ha kaxapli wnnd. Mpu
yactoTe BpalweHuss paboyero kpyra n gepxatensa obpasuoB (100— 125) MuH-1 Npogo/mMKMTEIbHOCTbL 3TOr0 3Tana cocTaB-
nsaet (2,5—3,5) MuH. HanpasneHve BpalleHuns gepxatens WwangoB AO/MHKHO coBnajaTb C Hanpas/ieHneM BpalleHus pa-
6ouero kpyra. B npouecce nonupoBaHua BOAa He MCMNO/b3YETCH, a Ha NOBEPXHOCTb TKAHW NOAalT a/iMasHylo CyCrneH3uto
€ yactuuamuy Toro xe pasmepa (9 MKm) wam pasbasuTenb 418 a/iMasHbIX NacT, YTOObl NOBEPXHOCTL Kpyra He Harpesasiacb
1 He BbICbIXasia B npouecce NonmpoBaHus.

BTopoli aTan nonAupoBaHUs NPOBOAAT Ha TBEPAOW CUHTETUYECKOW TKaHu (CMHTETUYECKOM LUesike) C MCMosib30Ba-
HMeM anMasHoli nacTtel 3 MKM. Ycunue yctaHaBnusawT (25—30) H Ha kaxablli obpasel, a yactoTa BpalieHus paboyero
kpyra — (100—125) muH-1. MpofonkuTenbHocTb 3Toro atana — (2,5—3,5) MuH. HanpasneHve BpallieHua gepxarens
WMGOB yCcTaHaB/MBalOT NPOTUB HanpaBfieHUs BpalleHus paboyero kpyra.

TpeTunit 3Tan NnoaMpoBaHMsA NMPOBOASAT Ha MATKOW TKaHU 6e3 Bopca Wau ApYroM HeTKaHOM Matepuane. Vcnonb3yoT
nacTy WM CyCNeH3NI0 C a/iMasHbiMU YyacTuuamun pasmepom 1 mMkm. Ha aToi cTagum ycTaHaBnmsatloT Harpysky (25—30) H
Ha kaxablii wandg. Mpu yactoTe BpaweHua paboyero kpyra u gepxatens obpasuyoB (100—125) MWH-1 ANMTENbHOCTb
3Toro atana — (2,5—3,5) M1MH. HanpasneHve BpalleHus gepxarens wavdos ycTaHaBNMBAIOT NMPOTUB HarnpasieHns Bpa-
LeHna pabouero kpyra.

YeTBepTblii 3Tan NOAroTOBKM LWIMK(OB — OKOHYaTeslbHOe NOMNPOBaHNe Ha CUHTETUYECKON BOPCUCTON TkaHu (Besto-
pe). Ha BnaxHyl TkaHb HAHOCAT KOI/I0MAa/IbHbI pacTBOP Ha OCHOBE OKCKAA KPEMHUS C pa3MepoM vacTuuy ~ 0,02 MKM.
Ha kaxablii wnud yctaHaBimBatoT Harpysky (20—25) H. Bpemsi nonMpoBaHusl Npy 4acToTe BpaleHus gepxaTens obpas-
LoB 1 paboyero kpyra 75 MuH-1 — (3—4) MuH. HanpasneHue BpaleHus gepxartens wWnAndoB ycTaHaBAMBaOT NPOTUBO-
MOJIOXHO Hanpas/IEHUIO BpalleHUss paboyero kpyra.

MonupoBaHue fonyckaeTcs NPOBOAUTL BPYUYHYIO Ha TKaHW (Benope, CykHe LUMHEsSIbHOM M T. M.), UCNOJb3ys CyCneH-
3110 OKCUAa asloMUHUA.

A.4 ToparotoBKa WANGOB K OLLeHKE MUKPOCTPYKTYpPbI

MoBepXHOCTb WUga TuiaTeslbHO MPOMbIBAIOT BOAOK OT OCTATKOB MOJSIMPOBAsbHLIX CYCMEeH3ni 1 o6pabaTbiBaoT
3TUNOBbLIM CNMPTOM. Ha NOBEPXHOCTYW LWANGIOB He [O/KHO 6biTh PA3BOAO0B OT CINPTA M YACTUL, NPOTUPOUHBLIX MaTepuasos.

ONsi BbISIBNEHUS MUKPOCTPYKTYPbI WCMO/b3YIOT TPaB/eHUe NoBepxXHOCTU 4%-HbiM PacTBOPOM a30THON KWUC/OTbl B
cnupTe. ONa BbISBNEHWSI CTPYKTYPHO-CBOGOAHOMO LIEMEHTUTA TpaB/ieHne NOBEPXHOCTU Lnpa HeEO6X0AMMO NPOBOAUTL
[l0 UETKOTO BbISIB/IEHUSI YaCTUL, LEMEHTMTA, NPW 3TOM rpaHuLbl 3epeH MOryT 6biTb BbisSIB/IEHLI Cabo.
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MpunoxeHve b
(o6sa3aTenibHoOe)

OnncaHue MUKPOCTPYKTYP

Ta6bnuuya Bl — Wkana 1. OnnucaHne MUKPOCTPYKTYPbI A1 OLEHKU CTPYKTYPHO-CBOBOAHOIO LeMeHTUTa

Bann

OnucaHne MUKPOCTPYKTYpPbI AN1A OUEHKN CprKTypHO-CBOﬁO,qHOFO LemMeHTnTa

Psg A

PaBHOmMepHO pacnpefeneHHas
ToYeyHas WM MesnKornobynspHas
CbiMb U3 LLEMEHTUTHbIX YacTul, pas-
Mepom A0 (1—2) MKm

HepaBHOOCHble  BK/OYEHNs  Le-
MEHTUTA C pasMepamMu A0 5 MKM,
pacnonoxeHHble paBHOMEpPHO B
obbeme 3epeH 1 UX CTblkax

OTHOCMTENIbHO pPaBHOMEPHO pac-
npefeneHHble YacTulbl LEeMeHTU-
Ta pasMmepamu 6onee 5 MKM, ume-
loWwne CKNOHHOCTb K 3aneraHuio B
BUAE CETKM MO rpaHuuam 3epeH u
oxBaTblBawlne He 6onee 1/6 ne-
pumeTpa 3epeH epputa

BknioyeHns uemeHTuTa, 3asnera-
Iolume B BMAE CETKM MO rpaHmuam
3epeH v oxBatbiBawuiue o 1/3 ne-
pumeTpa 3epHa epputa

BkiloueHns LeMeHTWUTa, 3anera-
lowne B BUAE CETKM MO rpaHuuam
3epeH 1 oxBaTbiBawLwme fo 2/3 ne-
pumeTpa 3epHa heppuTa

BK/lOUEHUst LieMeHTUTa, 06pasyto-
LWMe CMIOLIHYO UAX MOYTU CRIOLL-
Hyl0 CEeTKy Mo rpaHuuam 3epeH

hepputa

Pap B

ToueuHass WM MenkornobynsipHas
CbiMb W3 LEMEHTUTHLIX YacTu,
MMeLLMX TEHAEHUMIO K 06pasoBa-
HUIO OZIHOC/OWHBIX Lienouek

Yactuupbl LeMeHTUTa pasMepamu
(1—2) mKkm, o6pasywoume ofHOo-
C/OlHbIE Lenoyku

OQZHOCNOWHbIE U ABYXC/OWHbIE Le-
noukM U3 4YacTul, LemeHTUTa pas-
MepoM [0 3 MKM

OpfHocnoviHble U ABYXC/OWHbIe
Lienoykn 13 yacTuy, pasmepamu Ao
5 MKM

[BYXCNnolHble U1  TPEXCNOWHbIe
Lenoykn, npoxoasiine yepes Bce
nosie 3peHuns u cocTosiwme u3 ya-
CTUL, LeMeHTUTa pasmepamu 60-
nee 5 MKm

LUnpokne MHOrocnoiiHble Lenouy-
KM, npoxogsilime yepes Bce none
3peHUsi U COCTOsILME U3 KPYMHbIX
(6onee 5 mkm)yacTmL,

Ta6nuuya b.2 — Wkana 2. OnucaHne MUKPOCTPYKTYPbI AJ15 OLEHKN nepavTa

Bann

Pan B

ToueuHass UM MesiKornoGynspHas
CbiMb, PABHOMEPHO pacnpegeseH-
Has No Mo/ Wiaudga uam uveto-
Was HEeKOTOpYyl OPUEHTMPOBKY B
HanpasneHun geopmaymu

MenkornobynspHasa cbinb € pas-
mepamy yactuy, (1—2) mkm, opu-
€eHTUpOBaHHaa B HanpaBfeHun ge-
hopmauum

Hebosblune ckonaeHus yactuy, Le-
MeHTUTa pasmepamu (1—2) MKMm,
OpUEHTUPOBaHHbIE B Hanpasne-
HUK fedopmauun

FnobynsipHble YacTuubl pasmepa-
M (2—3) MKM, pacnofioXeHHble
B BUAE CKOMJIEHUA U pa3opBaHHbIX
NofoC, BbITAHYTbIX B HAMpaBieHUN
fedopmauuu

[ByXcnoviHble 1  TpexcroliHble
Lenoukn, npoxogsline yepes Bce
nosne 3peHua u cocTosLwune u3 ya-
CTUL, LemMeHTUTa pasmepamu 60-
nee 5 MKm

Lnpokne MHOrocnoiiHble Lenouy-
Ku, mpoxogswume yepes Bce none
3peHUsi U cocTosiLiMe U3 KPYMHbIX
(6onee 5 mkm)yacTuy,

OnucaHne MUKPOCTPYKTYPbI A5 OLLeHKU nepauta

Pag A

PaBHOMEpPHO WM OTHOCUTENIbHO
paBHOMEpPHO pacnpegeneHHbli
3epHUCTLI NepanT ¢ pasmepamu
yacTuL, OT MefIKornobynsapHoro Ao
(1—2) mkm

He6onblwas CcTpoveyHOCTb 3ep-
HWCTOrO0 MepsvTa B Hanpas/eHuu
nedopmaunn

Pan b

PaBHOMepHO pacnpefefieHHble B
nosie 3peHust yyacTku 3epHa nep-
nvTa

Heb60nbllOe KONNYEeCTBO Y4YacTKOB
copbutoobpasHoro nepnuta, cna-
60 OpPMEHTUPOBAHHOIO B Hanpas-
neHun gedopmanmm

Pan B

PaBHOMepHO pacnpefeneHHble B
none 3peHuns HebosiblIME y4yacTKu
TOHKONMACTUHYATOro nepamta

OTHOCWTENIbHO PaBHOMEPHO pac-
npegesieHHble  60/1ee  KpynHble
yyacTku nepnuta, cnabo opueHTu-
poBaHHble B HanpaseHnn gedop-
EUZ



OkoHuyaHue Tabnuubl b.2

Bann
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OnucaHve MUKPOCTPYKTYpPbI A/1A OLEHKU nepauta

Pag A

HepaBHoMepHoe pacnpegesieHve
3EPHUCTOr0  nepnuTa,  pacnoso-
XEHHOTO B BWAE CKOM/EeHUi, opw-
EHTMPOBaHHLIX B  HanpasB/eHun

Jecopmarmm

Bonee KpynHble CKOMIEHUS 3EPHU-
CTOro nepnuTa, OPUeHTUPOBaHHbIE
B HanpasneHun aedopmMaumu

OfHa Ccn/owHas W HeCcKosbKo
pasopBaHHbLIX MOJMIOC 3EPHUCTOMO
nepauTa

ApKo BbIpaXeHHoe mnoJsiocyaToe
pacnpegeneHve rno6ynspHoro
nepauta

Pan b

Bonee KpynHbie y4acTku copbuTo-
06pas3Horo nepsauTa, OPUEHTMPO-
BaHHble B HanpasfeHun pedop-
maumm

Bonee KpynHble yyacTkM cop6u-
TO06pa3HOro nepauTa, uUMmeroLlue
CTpOYeyHoe pacnpegeneHve

Cop6u1TOo06pasHbIii, mMecTamu
NAacTUHYaTbIi NepauT, MMeloLLni
CTpoYeyHoe pacnpegeneHue

KpynHble yyacTkm cop6buToobpas-
HOro 1 rpybonnacTuH4yaToro nep-
nMTa, UMENLero SipKo BblpaXeH-
HOe CTpoYevyHOe pacnpeneneHve
(wnpuHa cTpoyek He MeHee 1/5
OuameTpa nosis 3peHus)

Pan B

HeogHopoaHble Mo BeUYMHE
yyacTkv nepnvTa, uMeroLue cTpo-
yeyHoe pacnpegenexue

CKoMneHna nepnuTta B BUAE Kpyn-
HbIX YYacTKOB, UMEKLLUX CTpouey-
Hoe pacnpegeneHue

OfHa WM HecKosbKo pasopBaH-
HbIX MOJSIOC MEPNTA, NMPOXOAALMX
yepes BCe Mosie 3peHus

LLinpokne cnnolHbie NonockLl nep-
nuta 6onee rpyboro CTpoeHus,
npoxoasLine yepes Bce Mnose 3pe-
HMA

Ta6nuua B.3 — Wkana 3. OnucaHne MUKPOCTPYKTYPbI A5 OLEHKN (heppuTo-NepIuTHOM NnoaocyaTocTy

Bann

OnucaHne MUKPOCTPYKTYPbI At OLEeHKU heppUTO-NepUTHON Nos0cyaTocTy

Pan A

PaBHOOCHble 3epHa (hepputa u
He6oMblWOoe KOMMYECTBO NepnuTa
C MOJIHBIM OTCYTCTBUEM OPMWEHTU-
POBKM CTPYKTYpbl WM MofiocyaTo-
cTM

O6Llasa OpueHTUPOBKA CTPYKTYpbl
B HanpasneHun gedopmauyunmn 6es
YEeTKO BblIPaXEHHbIX MNOM0C

OpHa-ABe  Cn/OLWHble  MOJIOChI
(hepputa Ha (poHe paBHOOCHbIX
3epeH

Heckonbko nonoc cepputa, npo-
XOAALWMX Yepe3 Bce Mnosie 3peHus,
Ha ()OHEe PaBHOOCHbLIX 3epeH

UepenoBaHue MOMOC U3 MENKUX
PaBHOOCHbLIX U 60/1ee KPYMHbIX ae-
hopMMnpoBaHHbIX 3epeH theppuTta

YepepnosaHve nosioc U3  MEJIKUX
PaBHOOCHbIX M 60/LLIOI0 Konnye-
cTBa 60nee KpynHbix gecdopmupo-
BaHHbIX 3epeH

Pag b

PaBHOMepHas ceppuTo-NnepnnT-
Hasi CTpyKTypa C MNOSHbIM OTCYT-
CTBEM OPUEHTUPOBKN CTPYKTYPbI
WM NonocyYaTocTn

O6Lasi OpueHTUPOBKa CTPYKTYpbI
B HanpaBneHun gedopmauumn 6e3
4YETKO BblPaXeHHbIX N0s0C

OfHa-fiBe CM/IOLWHbIE N HECKOJIbKO
pasopBaHHbIX M0SI0C M3 PaBHOOC-
HbIX 3epeH heppuTa

YepepoBaHne heppuTHbIX U nep-
JINTHBIX MOMOC, COCTOSILLUX U3 paB-
HOOCHbIX 3epeH

PaBHOMepHoe yepefoBaHve
(heppUTHbIX M NEPAUTHBLIX MofoC,
COCTOSILLMX M3  PABHOOCHBLIX U
HEKoToporo Kosnuuyectea gedop-
MWUPOBaHHbIX 3epeH

HepaBHomMepHoe yepegoBaHue
heppuTHbIX 1 NEepAUTHBLIX Nosoc,
COCTOSILLUX NPEVNMYLLECTBEHHO U3
0edopMUPOBaHHbIX 3epeH

Pan B

PaBHoMepHas nepamtodeppuTHas
CTPYKTypa C MOJIHbIM OTCYTCTBUEM
OPUEHTUPOBKM CTPYKTYpPbl WX MO-
niocyaTocTy

OpueHTUpOoBKa ckonseHuii peppu-
Ta B HanpasfieHun gedopmMaimm

OfiHa-fBe CNMOLWHbIE U HECKO/bKO
pa3opBaHHbIX NOMIOC W3 paBHOOC-
HbIX 3epeH heppuTa 1 nepnuta

UepepoBaHue (eppuTHbIX 1 nep-
JINTHbIX NOOC, COCTOSILLUX M3 paB-
HOOCHbIX 3epeH

PaBHomepHoe uepefoBaHue
(heppUTHbIX W NEPUTHLIX MoMoc,
COCTOSILLMX M3 PABHOOCHBLIX U
HEeKoTOporo konunyectBa fedop-
MVUPOBaHHbIX 3€PEH

HepasHomepHoe yepenoBaHue
heppUTHbLIX U MEPAUTHBLIX MNOMoC,
COCTOSILLUX MPENMYLLECTBEHHO U3
AedopMUpPoBaHHbIX 3epeH
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Tab6nuya bB.4 — Wkana 4. OnucaHne ANst OLEHKN BUAMAHLITETTOBOM CTPYKTYpPbI

Bann

OnucaHne MUKPOCTPYKTYPbI A/ OLEHKU BUAMAHLUTETTOBOM CTPYKTYpbI

Pan A

PaBHOMepHas heppuTo-NepANTHAs CTPYKTypa C nos-
HbIM OTCYTCTBMEM MNPU3HAKOB BUAMAHWITETTA

Hanuume B CTpyKType (heppuTHbIX 3epeH, MMEILLUX
HenpaBu/bHYI0 0CKo/bYaTyo hopmy

Hanuume B CTPYKType OTAE/bHbIX y4acTKOB, UMEL0-
WMX Uro/ibYaToe CTpoeHne

BuaMaHLITETTOBA CTPYKTypa C TOHKMMU Uriamu, oT-
XOAAWMMU OT (PEPPUTHON CETKN U PaCMONOXKEHHbIMM
BHYTPU 3epeH

ApKo BblpaXeHHas BUAMAHLITETTOBA CTPYKTypa

ApKo BblpaXeHHas rpyb6as BUAMAHLITETTOBA CTPYK-
Typa C MacCUBHbIMU Ur1aMn U OEpPPUTHOI CeTKol Mo
rpaHuuam 3epeH

Pan b

PaBHOMepHasi nNepAMTHO-(heppUTHas CTPyKTypa C
NO/SIHBIM OTCYTCTBMEM MPU3HAKOB BUAMAHLLTETTA

Hannune B CTpykType 3epeH dhepputa OCKO/bYaToit
dopmbl M HEGOBLLIOTO KO/IMYecTBa OTPOCTKOB OT ceT-
Kn thepputa no rpaHulam 3epeH

Hanuune B CTPYKTYpe WM, OTXOAALMUX OT CeTKM hep-
puTa no rpaHuLam 3epeH

BuaMaHLWITETTOBA CTPYKTYpa CO 3HAUYUTESIbHBIM KOJU-
UECTBOM TOHKUX WIN BHYTPU 3ePeH U OTXOAAWUX OT
CEeTKM MO rpaHuLam 3epeH

ApKo BbIpaXEHHas BUAMAHWTETTOBA CTPYKTypa C
60/bLWMM KOMIMYECTBOM AJIMHHBIX WM/, OTXOASLLMX OT
ceTku cheppuTa no rpaHuLam 3epeH

ApKO BblpaXeHHas rpybas BuMAMaHWTETTOBA CTPYK-
Typa C MacCuMBHbIMW WUIrNaMu 1 TONCTON heppuTHOI
CeTKOW No rpaHuuam 3epeH

Ta6nuua B.5 — Lkana 5. OnucaHme MUKPOCTPYKTYPbI A/151 OLEHKN heppuTo-6eiiHNTHO No0cYaToOCTU BbICOKOMPOY-
HbIX HM3KONErMpoBaHHbIX CcTanei

Bann

OnucaHve MUKPOCTPYKTYPbI A5 OLeHKU q’)eppMTO-ﬁel}iHMTHOVI No/s1I0CHaATOCTN BbICOKOMPOYHbLIX HU3KONErMpPOBaHHbIX cranei

PaBHOOCHbIE 3epHa (heppuTa 1 He6O/bLIOE KOMIMYECTBO PABHOMEPHO pacrnpesesieHHol BTOpoit dassl Npu nos-

HOM OTCYTCTBMUMN NONOCHATOCTU

OpWEeHTMPOBKA CTPYKTYpPbl B HanpasieHun aedopmanum 6e3 YeTKO BblPaXEHHbIX Nooc

OpfHa-ABe CN/IOLWHbIE U HECKOIbKO pa3opBaHHbIX MO0C BTOPON hasbl HA (DOHE PaBHOOCHbLIX (PEPPUTHbLIX 3e-

peH*

Heckonbko Nosioc BTOpOV hasbl, NMPOXOAsWMX Yepe3 Bce nosie 3peHusi, Ha (POHe PaBHOOCHbLIX (DEPPUTHBLIX

3epeH**

PaBHOMepHOe YepegoBaHMe Nosioc BTOPOI dasbl 1 heppuTa***

HepaBHOMepHOe YepeoBaHne Nosioc BTOPOK hasbl 1 hepputa, COCTOAWMX NMPEUMYLLECTBEHHO M3 Aed)opMu-

POBaHHbIX 3epeH

* [lonyckaeTcs MpUCYTCTBUE efVHUYHBIX 3epeH dheppuTa, BbITAHYTbIX BAOSb JIMHUW MPOKATKK.
** [lonycKaeTCs MPUCYTCTBUE HECKOJIbKMX 3epeH heppuTa, BbITAHYTLIX BAOb JIMHUN MPOKATKN.
**% [lonyckaeTcsa NPUCYTCTBME HEKOTOPOro KoamyecTBa 3epeH oeppuTa, BbITAHYTbIX BAOMb JIMHUN NPOKaTKW.
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MpunoxeHune I
(pekomeHgyemoe)

MeToAamka KONNYEeCTBEHHOW OLEHKU MUKPOCTPYKTYPHOW Nos0cHaToCcTun
C NOMOLWbID aBTOMATUYECKOro aHasim3a n3obpaxeHui

HacToswas meTtoguka onucbiBaeT MpoLesypy CTEPEeosiorMyecknx M3MepeHuii ¢ NoMOLLblo aBTOMATUYeCKOro aHa-
nn3a n306paxeHunii. HasHaueHne 6Gasina MosocyYaTocTy, IKBUBA/IEHTHOTO COOTBETCTBYIOLWMM M306paXKEHMSAM 3Ta/IOHOB,
NPOBOAST HA OCHOBE KO3((MLMEHTOB NOSIOCYATOCTM U aHU30TPONMM, BbIYNC/IEHHBIX METOLOM HarnpaB/eHHbIX CEKYLLMX.

1 O6o3HayeHus

Ha pucyHke 1 npuBefeHa cxemMa M3MEpEeHWn OCHOBHbIX NapaMeTpoB CTPYKTYpbl, HEO6XOAMMbIX ANA pacyeTa Mu-

KPOCTPYKTYPHOW NON0OCHATOCTN B COOTBETCTBMM C ONUCAHMEM U N306PaXKEHNAMMN 3TA/IOHOB, NPUBEAEHHbLIX B MPUIOXEHNSX
b n B, cOOTBETCTBEHHO.

A4 +*5
PucyHok 1 — Cxema n3MepeHuii OCHOBHbIX NapamMeTpoB CTPYKTYPbl METOAOM HanpPaBfEHHbIX CEeKYLNX
Nt — uucno nepeceuveHnii TECTOBOW MHUM, NEPNEHANKYNSPHON K HanpaBeHU0 NPOKATKK, C YacTULLaMU «BTOPOi

hasbi», Aj_(2) nnn deppuTHbIM 3epHoM, N+ (1);

Ju— uncno nepeceyeHuii TeCTOBOI IMHWKW, NapasienbHOW HanpaBeHWo NPoKaTku, € YacTuuaMm «BTOpOoi thasbl»,
M (2) nnn peppuTHbIM 3epHom, NI (1);

A=-rr-—- KO3(hPMUNEHT aHNM30TPONUN;
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>4(1) — Ko3thhULMEHT aHn30Tponun 3epeH heppuTa;
>4(2) —KO3(h(PMLMEHT aHN30TPONUN «BTOPOI (hasbl»;
Ll — cymmapHas g/iMHa OTpes3KkoB, OTCEYEHHbIX «BTOPON (ha3oii» Ha TEeCTOBOW NMHWMMW, NapanfienbHoi Hanpasse-
HUIO MPOKaTKK;
— CyMMapHas [/iMHa 0Tpe3KOoB, OTCEYEHHbIX «BTOPOl (pas3oii» Ha TeCcTOBOW NMHUKM, NeprneHANKYNSPHOWA K Ha-
npaB/ieHN0 NPOKaTKW;
Lt— gnvHa TecTtoBoO NMHWK;

L1 — nuHeliHasa fonsa «BTOPOI hasbl» Ha TECTOBOM NNHMMW, NapanfefnibHON HanpasneHuo npokatku: LI~

LI — nuHeliHas [onsi «BTOPOA (hasbl» Ha TECTOBOW NWMHUKW, NEPNeHOMKYNsIPHOW K HanpaBneHWI MPOKaTKW:

— graHaapTHOe OTK/IOHEeHWEe [0NM «BTOPOW (hasbl» Ha BCEX CEKYLMX, MapassiesibHblX HanpaBfieHWio Mpo-

tLj-L
Katkm: a,, = v
4 [77-1
T — 4KC/I0 TECTOBbIX JIMHWIA, NapasifiefibHblX HanpaB/ieHUO NPOKaTKM;
K — 4MC/I0 TECTOBLIX JINHWIA, NepneHAnKYspHbIX K HanpaB/ieHUo NPOKaTKy;

®IL — cTaHJapTHOE OTK/IOHEHME 10N «BTOPON (hasbl» Ha BCEX CEKyLUX, NepneHanKyIapHbIX K HanpasaeHuo

npokatkn: L0 =

K1, K2, K3, K4 1 K5 — npegencHble 3Ha4YeHMA KOahuuymeHToB nonocyatoctu I gns HasHavyeHus 6annos B COOT-
BeTcTBumn ¢ .4 n pucyHkom I.2;
K6 — npefenbHoe 3HaveHne KoahmumeHTa aHN30TPONMM «BTOPOI hasbl» >4(2) Ans HyneBoro 6anna;
K7, KB U K9 — npepgenbHble 3Ha4eHUs KoadppuumeHTa aHnsotTponun pepputa >4(1) gna 6annos nosocyatoctn 2, 3
1 4 COOTBETCTBEHHO;
°n
M= KO3ahpMLMEHT NOSIOCHATOCTH.
y+

2 O6uwme NONOXKEHUSA

2.1 Ha nonocuartoli CTpPyKType [0NA «BTOPOI (pasbl», MepeceyeHHoW cekywmnmn, napannenbHbiMu K Hanpasne-
HMIO MPOKaTKK, KonebneTcs OT 3HaUYeHU, 6AN3KUX K HY/I0, eC/n Takme cekylime npoxo4saT rno nosocam epputa, 40 nNpak-
Tnyeckn 100 %, ecnu cekylime NpoxogsAT NMPeMMyLLeCTBEHHO N0 «BTOPON hase», T. €. CTaHAAapTHOE OTK/IOHeHue byaeT
Be/IMKO. B TO e Bpemsa [ons BTOPON hasbl, NepecevyeHHol cekylwumMm, nepneHgnkynsapHbIMU K Hanpas/ieHUI0 NpoKaTKu,
6yaeT NpMMEpHO OAMHAKOBOM Ha BCEX CEKyLUUX, T. €. CTaHAapTHOe OTK/I0HeHue 6yaeT Mano. TakuMm 06pa3oM, OTHOLIEHMWE
3TUX CTaHAAaPTHbIX OTKNOHEHW, N3MEPEHHbIX BAOMb M NONepeKk HanpaBfeHUs NMPokaTku, MOXeT CYX1Tb Mepoil nonocya-
TOCTU CTPYKTYpbl. KoadhuumeHT 621130k K 1 418 M30TPONHbIX CTPYKTYP M 6yaeT Tem 60/blue, yem 60/bLue Nosi0cyaTocTb.

2.2 BbITAHYTOCTb (@aHW30TPONMA) 3epeH reppuTa UM OTAENbHbIX YacTUL, «BTOPOW (hasbl» XapakTepuaylT OTHO-
LUEHNEM CPefHUX Yyucen nepeceyvyeHnii YacTul, CekyLMMn, nepneHanKynspHbIMK K HanpaB/ieHUo NpoKaTkn U napaniesb-
HbIMW eMy. Yem 60/blie 3TO OTHOWEHMe, TeM 60/ee BbITAHYTbl 3T CTPYKTYPHbIE COCTaBASLLINe.

2.3 V306paxeHne oTobpaxatoT Ha MOHUTOpPEe KOMMbloTepa.

[.2.4 3mepeHusa NpoBOAAT Ha NaHopame naowanblo He meHee 0,5 MM2, YTO 3KBUBANEHTHO (16 — 25) 06bIYHbIM
NnonsAM 3peHuns, 3axBavyeHHbIM Npu yBenuyeHnn mukpockona (400 — 500)x. Pacno3HaBaHue 1 BblAeneHne «BTOpoi dasbl»
1 rpaHuny, oeppuTHOTO 3epHa OCHOBLIBAETCS HA pasHMULE B yPOBHE CEPOro NpU UX CPaBHEHWUW APYT C A4PYTOM U CO CBETNOM
MaTpuuei.

2.5 PaccuntaHHble KO3(dPUUMEHTbI NONOCYATOCTN U @aHM30TPONUN UCMOML3YIOT 19 OLEHKU nojsiocyatocTn 6as-
nlamun COOTBETCTBYIOLMX LWKa, NpuBeneHHbIX B Tabnvue 6.5 1 Ha pucyHke B.5.

[.2.6 [lepeBo pelweHuid, nCNONb3yemMoe Mpu HasHavyeHun b6anna, npMBefeHo Ha pucyHke I.2. MNMpepenbHble 3Ha4ve-
HMA KO3 HULMEHTOB NOOCHATOCTH, a TakKe aHU30TpoNuu PEPPUTHONO 3epHa M «BTOPOI hasbl» AN COOTBETCTBYHLLUX
6an1710B NOMyYeHbl METOLOM 3KCMEPTHLIX OLLEHOK U NpuBeeHbl B Tabnuue I.1.

10
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2.7 B kayecTBe OCHOBbI A/ Ha3HayeHns G6anna Mcnosb3yeTca napaMmeTp MosocyYaTocTu, npeaesbHble 3HaYeHus
koToporo BospacTatoT oT 6asina 0 (M < /cl) go 6anna 5 (/7 > k5).

2.8 B cTpykTypax, COOTBeTCTBYIOLWMX 6annam O 1 1, N0A0CHATOCTb U OPUEHTUPOBKA OTCYTCTBYIOT, MOSTOMY OHU
06beVHEeHbl OAHMM U TEM Xe npejesibHbiM 3HaveHnem napametpa [1 < /cl. Ecnvm B Takmx CTPYKTypax BbITAHYTOCTb OT-
[esbHbIX YacTul, «BTOPOW thasbl» BAOMb NMMHUM gedhopmaunmn: >4(2) > Kb, TO OHM OTHOCcSTCS K 6anny 1. lpyriM npu3Hakom
6anna 1cnyxuT obuwan HanpaBAeHHOCTb CTPYKTYpbl Npu OTCYTCTBUM nonoc: /c2 > 1> [cl

2.9 CTpyKTypbl, COOTBETCTBYWOLWME Basnam OT 2 4o 5, oTAnyarTca Apyr OT Apyra koadduuneHTom nosiocyato-
CTW, YTO BblpaXaeTcsa CrefyWwnMn HepaBeHCTBaMMK:

k3 >T1 > K2 — opgHa-ABe CNJIOWHbIE U HECKO/IbKO pa3opBaHHbIX nosoc (6ann 2);

KJ1> M>K3 — Heckosibko MOM0C, NMPOXOAALMX Yepe3 Bce nose 3peHus (6ann 3);

k5 >T1 > /oA — paBHOMepHOe yepepoBaHune nonoc (6ann 4);

1> k5 — HepaBHOMepHOe YepepoBaHne nosoc (6ann 5).

I.2.10 Mocne oueHKW CTPYKTYpPbl MO KO3 ULUNEHTY NOMOCHATOCTM cnedyeT NpoBepuUTb aHU30TPonuio PepPpPUTHOIO
3epHa. MpegensHoe 3HayeHue KoadpduuymeHTa aHmnsotponum >4(1) nosblwaeTca oT K7 ana 6anna 2 go kK9 ansa 6anna 4.
MepeHa3HayeHne 6anna NpPoBOAAT, €C/IN B UCCefyeMoii CTPYKType KO3 rLmMeHT aHn3oTponmm cheppuTHOro 3epHa npe-
BblLLIAET NMpefenbHoe 3HayeHne, AONyCTMMOEe A1 COOTBETCTByLWero 6anna: k8> >4(1) > K7 gnsa 6anna 3; k9> >4(1) > k8
onsa 6anna 4; >4(1) > k9 ana 6anna 5.

.3 MeToaunka TpaBneHust o6pasuos

[Nnsa BbISBNEHUA MUKPOCTPYKTYPbl peKOMeHAYyeTCs NPUMEHsTb peakTns Maplwanna.

PeakTnB COCTOUT U3 ABYX YacTeil:

yacTb A: 5 M1 KOHUEHTPUPOBAHHON cepHoi kucnoTbl H2S04 nntoc 8 r KkpucTannos Wwasenesoi kucnotel H2C20 4
nntoc 100 Mn gucTuanmpoBaHHol Boabl H20;

yacTb B: 30 %-Hblli pacTBOp nepekucu sogopoga H20 2.

Yactn A n b nepemelwunsaloT B cooTHoweHun A:b=1:1 HenocpeACTBEHHO nepej TpaBneHnem. PeakTus Maplwanna
oKasblBaeT arpecCcuBHOE BO3AENCTBME Ha BKNHOYEHWUS, NO3TOMY TpaB/ieHne AO0/MKHO 6biTb KOPOTKMM. PeakTvB HaHOCAT Ha
NOBEPXHOCTb Wnuda, NnpoTupas ero NOBEPXHOCTb BaTHbIM TaMMNOHOM B TeveHue 3 — 20 c. [ocne 3Toro octatky peaktusa
1 NPOAYKTbl B3aUMOLENCTBMA CMbIBAOT NOTOKOM BOAbI, WWANG NPOTUPAIOT CNIMPTOM M NpocylwumnBalroT nog eHom. cnonb-
30BaHMe CBEXEenpuroTOB/IEHHOIO peakTMBa A0MNyCcKaeTCs TOMIbKO B TeYEeHWe 04HOro pabouero AHs.

Takaa meToamka obecneymBaeT HAAEXHbIA U BOCMPOU3BOAMMBIA pe3ynbTaT TpaBAeHUs rpaHul, (oeppuTHOro 3epHa
HapsAay Cc TpaBieHneM Kapobugos (LeMeHTUTa) «BTOpPOK hasbl» Ha ob6pasuax C pas3Hol CTPYKTYpPOIA, B TOM YMC/le C pasHoii
cTeneHbio gedopmanmnmn eppuTHOro 3epHa. ocne Takoro TpasB/eHMs pacrno3HaBaHue CTPYKTYpbl C MOMOLLbIO aHanm3a-
Topa M306paxeHuii He NpeacTaBNsAeT 3aTpyAHEHNNA.

4 MeToguka NpoBeAeHUs U3MEPEHMNI

Becb UyKN n3MepeHuii COCTOUT W3 CreayoLmx 4eiCcTBuiA:

BM3yasibHbll NOMCK yyacTka LWavda ¢ Hanbonbwmum 6annom yepes oKynsipbl MUKpPOCKONa nmpu ysenuueHun 100X u
Janee yctaHoBKa ysenunyeHusa 500x;

nocTpoeHne naHopambl yyactka wnaunda ¢ Hambonbwym 6an1om nosocyaTocTu, HalifjeHHbIM paHee npu Bu3yaslb-
HOM uccnegoBaHmm obpasua, npu ysenuyexnmm 500x;

pacno3HaBaHne «BTOPOW hasbl» W rpaHuL, heppuTHOro 3epHa Mo nNpeasapuTeslbHO HACTPOEHHbIM AManasoHam no-
poroB ApKOCTY;

TOHKasi HacTpoiika pacno3HaBaHUsi TPaHUL, «BTOPOWA thasbl» 1 rpaHuL, heppUTHOrO 3epHa;

pacyeT Ko3a(hhULNEHTOB NOMOCHATOCTUN U KOIPPULNEHTOB aHN30TPONUMK;

HasHayeHue 6asina Noa0CYaToCTN B COOTBETCTBUM C T2,

[Janee cHoBa ycTaHaBNMBaloT 06beKTMB 10X, NpeaMeTHbIV CTO/IMK MUKPOCKONa NepeBOAAT Ha Cnefylowmii y4acTok
Wwnanga ¢ HanbonblWwyM GannoM CTPYKTYPHOI MOSI0CHATOCTW, U BbileHa3BaHHbIA LUK U3MEPEHU MOBTOPSAT. Takum
o6pa3oM HakannuBaeTcs MHopmauus No naHopamam C Hambosnbluel nonocyaTocTblo. Kak TONbKO Ha Tpex yyacTkax
wnnda bygeT HailAeHo oAMHAKOBOE 3HauYeHne Hanbosbluei NoaocyaTocTu, M3MepeHnsa npekpawatoT. 4na nccnegyemoro
obpasua HaszHayaloT 6ann Noa0CYaTOCTH, YCTAHOB/EHHbI Ha 3TUX TPeX yyacTkax.

5 TpeboBaHMA K 060pyAOBaHUIO U NPOrpaMMHOMY oGecrnevyeHuto

51 [Ans nonyvyeHus M3o6paKeHUss MUKPOCTPYKTYPbl UCNOMb3yeTcsa meTannorpaduyeckuii MMKpOCKon. PekoMeH-
ZyeTcs UCNo/b30BaThb 3eMeHblli CBETOPUNLTP A5 MOBbILEHNA KOHTPACTHOCTM M306paxeHus.

5.2 Ons npaBuabHOW MAeHTUMKaLMM «BTOPOI hasbl» U rpaHunL, (DepPPUTHOIO 3epHa U3MEepeHns cneayeTt nNpoBo-
ANTb Npu yBenmyeHun He meHee 500X. MeHbLUee yBennyeHne Aia nNpoBeAeHUs U3MEPEHUI He fonyCcKaeTcs.

5.3 [lns pacnosHaBaHWsA CTPYKTYpbl U NPOBEAEHUS U3MepeHuli NCnob3yeTcs aBToMaTuyeckmii aHanusaTop 13o-
6paxeHnin, OCHaLLEeHHbIN LMJPOBOIA kamMepoii, NOAKIIOUYEHHON K NepCoHanbHOMY KOMMbIOTEPY.

.54 [ns kannbpoBkn aHanmsatopa M3o6paxeHwuil, Heobxoaumol ANA onpefeneHus pasmepa Nons 3peHus u
06LLEero yBenMYeHns CUCTEMbl, UCMOMb3YIOT 06beKT-MukpomeTp. CneayeT MHOrOKpaTHO MOBTOPUTb M3MEpeHUs 06bekT-
MUKpOMeTpa A1 BCeX MCNOJb3yeMblX 06bEKTMBOB U COXPaHWUTbL NOSyYeHHble cpedHne pesynbTarbl KaMbpoBK/ B NaMATK
KoMMbloTepa.

n
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5.5 [na TOYHOI yCTaHOBKM Nopora SpKOCTW, NO3BOMSALWEN NpaBUbHO pacnosHaTb CTPYKTYpY, crefyeT Ucnosb-
30BaTb MoONepeMeHHoe MepeklyeHne Mexay peasibHbiM M3006paxeHnemM CTPYKTYpbl U pacno3HaHHbIM U306paXeHneM C
[eTeKTMpPOBaHHOW «BTOpPOIi (ha3oii» 1 rpaHuLamMu heppuTHbIX 3epeH (hrimkep-meTos). MonoxeHne NUKOB Ha rMcCTorpaMmMe
pacnpefeneHust ypoBHS Ceporo, COOTBETCTBYHOLLUX «BTOPON hase» 1 rpaHnuam peppuTtHOro 3epHa, MoxeT OblTb NOME3HO
AN NpaBU/IbLHOTO ONpejenieHns NHTepBasa YpoBHA CEpOro M NoporoBbiX YCTAHOBOK A8 AEeTeKTUPOBaHUA 3TUX COCTaB-
NALWUX CTPYKTYpbl. Mpy 3TOM JOMNYCKaOTCA TakMe HaCTPOMKM, NMpU KOTOPbIX «BTopas hasa» AeTeKTMpyeTcs Hauayylum
06pa3omM gaxe nNpu YaCTMYHOM OKpalUMBaHUKU rpaHuL, eppuTHOro 3epHa. AIrOpUTM pacno3HaBaHusa AO/HKEH YUUTbIBATb
BO3MOXHOCTb TAKOro okpalinBaHus ¥ He AO/DKEH NPUHMMATb BO BHUMaHWE YaCTUYHO OKpalleHHble rpaHuubl heppuTHOro
3epHa npu pacno3HaBaHUW rpaHuL, BTOPOR hasbl. AHanM3aTop AO/MKEH UMETb BO3MOXHOCTb pasfesibHOro AeTeKkTMpoBa-
HUSI B OQHOM 1 TOM XKe Mosie 3peHns, Mo KpaliHein Mepe, «BTOPOI hasbl» U rpaHunL, hepPPUTHBIX 3EPEH.

[.5.6 KomnbloTepHasa nporpamma [osxHa:

1) obecneunTb BBOA AaHHbIX O NPOUCXOXAEHUN 06pa3La, nccnegosareslbckoM ob6opyaoBaHum, fgaTe uccnefoBaHui
1 Apyrve cBefeHus no TpeboBaHUI0 3aKasunka;

2) ynpaBisATb aHann3aTopoMm W306paxKeHuWil, BKIOYas NOCTPOEHMEe naHopambl, B TOM 4YUCNe B aBTOMaTtuyeckoMm
pexume npv UCnonb3oBaHUM MOTOPU3OBAHHOIO CTOMIMKA C aBTOOKYCOM;

3) npefocTaBUTb BCE HEOOGXOAMMblE WHCTPYMEHTbl aHanuM3a u306paxeHuin Ans npaBubHOIO pacno3HaBaHus
CTPYKTYpb!;

4) npoBecT 06paboTKy pe3ynbTatoB M3MepeHui, BKIYas pacyeT napameTpoB MOS0CYATOCTU U aHU30TpPONUK, a
Takke HasHauyeHve 6annia nosocYaToCcTM Ha OCHOBE YMCNEHHbIX 3HAYEHUI 3TUX KO3 ULNEHTOB B COOTBETCTBUN C Aepe-
BOM pelleHuin (cm. pucyHok I.2) n npeaenbHbiMy napameTpamun kputepues (tabnuua I.1);

5) coxpaHuTb B NamsATU KOMMNblOTepa pesy/bTaTbl BCEX M3MEPEHWUIA, NONYUYEHHbIX Ha yyacTkax wnudga ¢ Hanbosb-
LIei NosocyYaTocTbio;

6) 3aBepWNTb U3MepeHUs 1 onybankoBaTb OTYET C pesy/bTaTaMu U3MEPEHU, KOorga OAMHaKoBOe 3HavyeHue Hawu-
6onbllero 6anna HahAeHo He MeHee YeM Ha Tpex ydacTkax wnuda.

6 PaboTa C MMKPOCKOMOM

6.1 O6pasey cnegyeT yCTaHOBUTb Ha MNpeAMETHbIA CTONMK TakuM obpa3om, 4Tob6bl Hanpas/ieHUe MNPOKaTKNM Ha
3KpaHe TpaHC/MpYyLero MoHMTopa 6b110 FTOPU30HTasIbHO.

[.6.2 CnegyeT NpoBeEpUTb LLEHTPOBKY MCTOYHUKA CBETA B MUKPOCKOME U OTPEerysiMpoBaTb YPOBEHb OCBELLEHHOCTH
Tak, 4tobbl M3Mepsiemoe none ObII0 paBHOMEPHO OCBELLEHO. Ecnn, HeCMOTPS Ha npeanpuHATbIE Mepbl, HepaBHOMep-
HOCTb OCBELLEHHOCTU COXpaHAeTCs, 3aTeMHEHHas 4acTb MONA 3peHUs He Jo/hKHAa MelwaTb JeTeKTMpoBaHuio Haubonee
CBET/IbIX rpaHuL, peppuTtHoro 3epHa. B NpoTMBHOM crlyqyae HepaBHOMEPHOCTbL MNOJIA 3PEHUSA criefyeT OTKOPPeKTMpoBaThb
nporpaMMHo-annapaTHbIMW CpeAcTBamMu aHanusatopa m3obpaxeHus. MNonyyeHHble HACTPOMKM COXPaHAT ANA KaXAoro
06BbEeKTMBA MUKpPOCKONA.

6.3 UTo6bl Npn BU3yanbHOM HabGAAEHUN B OKY/ISAPbl MUKPOCKONA HaWTK yyacTokK waunda ¢ Haubonblumm 6anniom
nosocyaTocTu, cnegyeT yCTaHOBUTb yBenuveHne 100X. DTOT yyacTok wWinda cnegyet NOMeCcTUTb B LEHTP NOMAA 3peHus
1 yCTaHOBUTb yBesmyeHne 500X, 4To6bl NonyyunTb 60/ee BbICOKOE paspelueHve, Heobxoaumoe Ana U3MepeHuin. Perynn-
POBKM MpeaMeTHOro CTOMMKa yCTaHaB/IMBAOT Takum 06pas3om, 4Tob6bl Npyu hopMUPOBaHUM NaHopambl obpasel asurancs
«3MeliKo» Mo KBagpaTy unu NpsamMoyrosibHUKy 6e3 Bbixoda 3a npefenibl aHanusvpyemoi NoBepxHOCTH wunda.

6.4 0nA NoBbllWEHNS NPOM3BOAUTENIbHOCTN U3MEPEHUIN PeKOMEeHAYEeTCA MCNO/Ib30BaTb MOTOPU30BAHHbINA CTOMMK
C aBTOHOKYCOM A1 aBTOMATMUYECKOro NOCTPOEHUSA NaHopaMbl HEOOXOAUMbIX Pa3MepoB.

7 N3rotoBneHue naHopambl U NOAroToBKa K U3MepeHUsm

I.7.1 [na nocTpoeHnsa naHopambl yyactka wanda ¢ Hambonbwum 6annom crnefyert NpoBecTU CKIenBaHne CMex-
HbIX Mosiei 3peHus.

[.7.2 Ecnn Hanpas/ieHMe NpoKaTKM Ha 3KpaHe MOHWTOpa He pacrnosioKeHO ropu3oHTaslbHO, TO cnepyeT 3ajartb
3TO Hanpas/fieHVe C MOMOLLbI0 CMeunasbHOro MHCTPYMEHTa aHanusartopa n3obpaxeHuid. MNpu 3agaHnuy IMHUKA NPOKATKM
Heo6X0AMMO YyUnTbIBaTb Hanpas/ieHne Mosioc UK BbITAHYTOCTb OTAE/IbHbIX 3/IeMEHTOB CTPYKTYPbI A1 06pasLoBs, He Co-
AepxaLymx nosoc.

7.3 Ecnv Ha naHopame UMelTCa «pacTpaBbl» BOKPYr HEMeTa/IMyeckmux BKAYEeHUA unn apyrue gedektbl nogro-
TOBKM NOBEPXHOCTU WNuda, He OTHOCALLMECS K MO/I0CHaTOCTU CTPYKTYpPbl, TO AOMYCKAETCA UX Bbipe3aTb U3 n306paxeHns
naHopambl C MOMOLLbIO CMeLMasibHOro UHCTPYMEHTa aHanm3aTtopa M306paXeHuid, npyu 3TOM ocTasluascsa Ans U3MepeHuit
njaowasb naHopambl He 4O/HKHA 6bITb MeHee 0,5 MM2.

.8 PerynnpoBka ypOBHS nMopora sipkoCTWU 1 ApYrMe HacTPOWK/N Npu U3MepeHumn

8.1 Ona feTekTMpoBaHUSA «BTOPON hasbl» M rpaHul, heppuTHOrO 3epHa cregyeTt YCTaHOBUTbL COOTBETCTBYOLIME
UM [uanasoHbl NOPOroB APKOCTY.

[.8.2 YcTaHOBKY NOPOroB SAPKOCTW ANSt AETEKTUPOBAHUS «BTOPON pasbl» cnedyeT NpOBOAUTbL TakMM 06pasom, 4To-
6bl eTEeKTMPOBANNCb BCE COCTaB/AOLWMeE 3TON hasbl, B TOM Yucne Menkme 6e3 yBennyeHuss pasmepoB KPynHbIX COCTaB-
nawowmux. CnegyeTt Ncnonb3oBaTb PIMKEP-MeToA ANA noucka NpaBu/bHbIX 3HAYEHUI MOPOroB APKOCTK.

8.3 BbibpaHHble NOPOroBble YCTAHOBKW CriefyeT NMPOBEPUTb Ha «BTOPOW haze» 1 rpaHuuax heppuTHbIX 3epeH B
pasHbIX YacTAX naHopambl Nepef Havya/iom ee aHanusa B LenoM. CnegyeT YTOYHUTL 3T YCTAHOBKWU, UCMOSb3ysa dIMKep-
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MeToZ, A5 pas/IMyHbIX YyacTeli naHopambl, YBE/IMYEHHbIX A0 pa3MepoB, YAOGHbLIX AN HAGMAEHUS 3a NPaBUIbHOCTLHO
pacno3HaBaHWUsi BCEX rpaHuL.

8.4 [Ins KOpPpPEeKTUPOBKM pacno3HaBaHWs rpaHul, heppuTHOIO 3epHa U «BTOPOW hasbl» crefyeT MCNoMb30BaTb
MMerLLMecss B aHannsaTope n3o06paxeHunii LONOMHUTE IbHbIE HACTPOWKU:

1) PeKOHCTPYKLUUSI NI0X0 NPOTPaB/IEHHbIX FPaHnL, (DeppPUTHBLIX 3epPEH;

2) UCKOYEHUE K3 aHa/M3a 06EKTOB CTPYKTYpPbl N0 MUHWMAa/IbHON Nolaam 3epHa UM MUHMMasbHOW niowaau
yacTuLl, «BTOpPOI hasbi».

.9 rMorpewHoCcTb N3MepeHnii

r9.1 HenpaBunbHas Bbipeska o6pasua, NPMBOASLLASA K OTK/IOHEHWIO MAOCKOCTM LWAMda OT Hanpas/ieHUst NpoKart-
kv, NpUBeAeT K olunbkam namepeHuii. Heo6xoaMMo MCKUUTL PA30PUEHTUPOBKU Goslee Yem Ha 5°.

r.9.2 Ans knaccudukaumm CTpykTyp Mexay 6annamu 0 v 1 ucnonb3yetcsi napameTp aHU30TPONUN «BTOPOI (hasbl»,
a npaBW/IbHOCTbL OMNpefeNieHns 3Toro napameTpa 3aBWUCUT OT TOr0, HACKO/IbKO BEPHO YCTaHOB/IEH Mopor sipkocTu. Hanpu-
Mep, Npu nepefeTekTUPOBaHUN «BTOPOI (hasbl» M3-3a CAUSHUA COCEAHUX YacTuL, UX BbITAHYTOCTb YBE/IMUYMBAETCSH, UTO
MOXET NPUBECTN K Ha3HAYEHUIO 3aBbllIEeHHOro 6asnna.

r.9.3 [ns npaBu/bHO OLEHKU NapameTpa aHW30TPONUM HEOGXOAMMO YETKO yKasaTb Hanpas/eHue NMHUA Npokart-
ki, MPU 3TOM peKkoMeHAyeTCs BblbupaTh A/1s aHanM3a TakMe MecTa Ha wwaude, rae HanpasfieHue Nosioc COXPaHano 6bl
naockonapasenbHblii XapakTep Ha Bcell uccneayemoit naHopame. Heo6xo4uMo m36eraTb OLEHKY PacXOAALUXCH Wan
CXOAALWMXCA MOMOC.

r.9.4 [ns oueHKn [0NM AeOPMUPOBAHHBLIX 3epeH B (DEPPUTHbLIX MO0Cax MCMosb3yeTcs napameTp aHW30oTponuu
(beppuTHOrO 3epHa, a NPaBWUILHOCTbL pacyeTa 3TOro napameTpa onpeAensieTcsi TeM, HACKOMIbKO BEPHO pacro3HaHbl rpa-
HULBI (DEPPUTHOTO 3epHa, YTO 3aBUCUT OT COOTBETCTBYHOLUMX YCTAHOBOK MOPOroB SAPKOCTU, a Takke HACTPOoek anroputma
BOCCTAHOB/IEHWS] N/IOXO NPOTPAB/IEHHbIX TpaHuL,. CrefyeT MCNOMb30BaTh TaKMe YCTAHOBKW BbllEHA3BaHHbIX UHCTPYMEH-
TOB aHanusartopa M306paxeHui, Npu KOTOpbIX GOMLLUIMHCTBO MI0X0 NPOTPABMEHHbIX TpaHuL, (DEPPUTHOTO 3epHa BoccTa-
HOB/IEHO, HO MPWU 3TOM HE MOABUAMCL apTedakTbl, NPUBOAALLNE K UCKYCCTBEHHOMY [e/IeHNI0 3EePEH.
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LLkanbl ANs OLEHKM MUKPOCTPYKTYpbI
Lkana 1. N306paxeHnst 3Ta/IOHOB MUKPOCTPYKTYPbI 4151 OLEHKM CTPYKTYPHO-CBOBOAHOTO LiemeHTuTa (360-400)X
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Tabnuua B.2 - Lkana 2. /1306padkeHns aTa/IOHOB MUKPOCTPYKTYPbI A/15 OLeHk nepnuta (360-400)'
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Tabnuua B.3 - LWkana 3. VI3o6paxeHuna aTasloHOB AN1S OLEHKN heppuTo-nepanTHON nonocyatoctn 100x
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Tabnuua B.4 - Lkana 4. N306paxeHne 3TasloHOB 419 OLEHK/ BUAMAHLUTETTOBOM CTPYKTypbl 100X
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Tabnuua B.5 - Lkana 5. 1306pakeHns 3TasIoHOB 4151 OLeHKV heppuTo-6eiHNTHO noiocHaTocTu

YBesimueHne MUKpockona Bann 0 Bann 1 Bann 2 Bann 3 Bann 4 Bann 5
H =
100x 1 1
(NpY BM3yaulbHOM OLEHKE) I
\ y
500x

(Npv “cnonb3oBaHUM aBTOMA-
TUYECKOTrO aHasmM3aTopa
N306paXXeHuiA)
|

H'U J”-JJ HIH Jijllp



MonpaBka kK FTOCT 5640—2020 Ctanb. MeTannorpaguyeckmii MetTo OLEHKN MUKPOCTPYKTYpPbl npokarta
CTa/IbHOTO MJIOCKOro

B kakom mecTe HaneuaTtaHo [lo/kHO 6bITb
Mpepucnosne. Tabnuua corna- - TypKMeHUs ™ rnasroccyx6a
coBaHuA «TypKMeHcTaHaapTnapbi»

(MYC Ne 12 2021 r.)


https://files.stroyinf.ru/Index/745/74528.htm

