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FOCT 5640—2020

Mpeancnoeue

Llenu, ocHOBHbLIE MPUHLMNBLI M OBLMe NpaBuna npoBedeHua paboT No MeXrocyaapcTBeHHoW cTaHgap-
Tuaaumm yctaHosneHbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaapTuaaumn. OCHOBHbBIE NMONOKEHUA»
u FOCT 1.2 «MexrocyaapcTBeHHasa cucTeMa ctaHgapTusauuu. CTaHaapThl MEXrocyaapcTBeHHbIe, Npasuna
M pekoMeHZaLun No MexrocyaapcTBeHHON cTaHdapTusauuu. MNpaeuna pa3paboTku, NpUHATUS, 0GHOBNEHWs
N OTMEHbI»

CeepeHus o cTaHpapTe
1 PASPABOTAH ®epnepanbHbiM rocy0apCTBEHHBIM  YHUTApHbBIM - npeanpusatveM  «LleHTpanbHbIR
Hay4yHO-MUcCneaoBaTensCkMn MHCTUTYT YepHon metannyprim um. W. 1. BapguHa» (@Y «UHWW4epmet

um. M. T. bapguHa») n OBlwecTBom € orpaHMYeHHON OTBETCTBEHHOCThIO « TukcomeT» (000 «TukcomeT»)

2 BHECEH MexrocynapcTBeHHBIM TEXHUYECKMM KOMWUTETOM no cTaHgaptuzauuu MTK 120 «YyryH,
cTanb, Npokat»

3 NMPUHAT MexrocyoapCTBeHHbIM COBETOM MO CTaHA4apTu3auuWm, MeTponorum u cepTudukaumm
(npotokon ot 22 nekabps 2020 r. Ne 58)

3a NMPUHATKE NpOororiocoBanu:

KpaTtkoe HauMeHOBaHWe CTpaHbl Kog ctpaHel no CokpalleHHoe HaumeHoBaHWe HauuoHansHoro
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa no craHgapTuaauum
benapycb BY locctangapt Pecnybnivku benapyck
Poccus RU PocctaHgapt
TamxnkmcTaH TJ TagxukcTaHgapt
TypkmeHus ™ Mmasroccnyx6a « TypkmeHcTaHgapTnapb»
Y3bekucTaH uz YacTtangapt
(Monpaeka)

4 lMpwukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY PerynupoBaHuio u metponorum ot 30 gekabps
2020 r. Ne 1441-ct mexrocygapctBeHHbln ctaHgapt FTOCT 5640—2020 BeefneH B OelCTBME B KadyecTBe
HauwWoHanbHoro ctaHgapta Poccuiickoin ®egepauun ¢ 1 oktadpa 2021 r.

5 B3AMEH IrOCT 5640—68

6 N3OAHWE (aeryct 2023 r.) c MNMonpaekon (MYC Ne 12—2021)

MHpopmayusa o eeedeHuu 8 deticmaue (nNpekpaweHuu elicmeus) HacmosAweeo cmaHdapma u usme-
HeHUU K HeMy Ha meppumopul ykasaHHbIX 8bllie eocydapcme nybnukyemcs 8 ykazamensx HayuOHanbHbIX
cmaHOapmos, u3dasaeMbix 8 3mMux eocydapcmeax, a makxe 8 cemu MHmepHem Ha calmax coomeem-
cmeyrwUxX HayuoHaIbHbIX OpeaaHoe Mo cmaHdapmusayuu.

B cnywyae nepecmompa, U3MEHEeHUS Uunu OmMeHbl Hacmosiweao cmaHdapma coomeemcmeayouas
uHghopmauyus 6ydem onybrukosaHa Ha oghuyuansHoOM uHmepHem-calime MexzaocydapcmeeHHo20 cogema
no cmaxdapmusayuu, Memponoauu u cepmucbukayuu 8 kamasnoee «MexeocydapcmeeHHble cmaHdapmbi»

© CrangaptuHdopm, odbopmnenue, 2021
© OdpopmneHue. @IBY «MHcTuTyT cTaHgapTuaayuuy», 2023

B Poccuiickon ®egepaummn HacTOALWMIA CTaHAaPT HEe MOXKET BbiTb MONMHOCTLID UMK
o7 YacTU4YHO BOCNPOU3BEOEH, TUPAXKMPOBAH N pacnpocTpaHeH B KadecTee ouunansHoro
n3gaHus bes paspelweHns PegepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynupoBaHuio
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roCT 5640—2020

M E X T OCVY O AUPTG CTU BEHHUB # C T A HAAUPT

CTANb

MeTannorpadgpnyecknii MeTo4 oLeHKM MUKPOCTPYKTYPbI NpoKaTta
CTanbHOro NMOCKOro

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

Oara BeegeHna — 2021—10—01

1 O6nacTtb NnpuMeHeHnA

1.1 HacToswmwmn ctaHgapT pacnpocTpaHAeTcsa Ha MOCKMIA NpoKaT (NWUCTbI, PyNOHbI, MONOCLI U NeHTa) U
ycTaHaBnMBaeT MeToAdbl OLEHKW B CTanun HeNMerMpoBaHHoW U NEerMpoBaHHON CTPYKTYPHO-CBOOOAHOMO LieMeH-
TWTa, NepnuTa, NonocYaToCcTu U BUOMAaHLUTETTOBOW CTPYKTYPhI.

JonyckaeTca npuMeHeHWe HacTOSALEero cTanaapTa Ans OLEHKN MUKPOCTPYKTYpbl ApYrMx BUAOB MeTarn-
nonpoayKuumn n3 HeNermpoBaHHOM W NerMpoBaHHol AeOpPMUPOBaHHON CTanu, B TOM YMCMe Nocne TepMuye-
cKoi 0BbpaboTku.

1.2 TNpvMeHeHMe MeTo40B OLEHKM MUKPOCTPYKTYPbI MO HACTOSALLEMY CTAHAAPTY AOMKHO ObiTh YKasaHo
B HOPMAaTMBHbLIX JOKYMEHTAX Ha NOCTaBKY METannonpoayKuun.

2 HopmaTuBHbIE CCbINKK

B HacTosiwem cTaHOapTe UCNONb30BaHbl HOPMAaTUBHLIE CChIMKW Ha crneayiollne MeXrocydapCTBEHHEbIE
cTaHZapThl:

FOCT 3647 Martepwuansbl wnudoBanbHble. Knaccudukaums. 3epHUCTOCTb U 3epHOBOM cocTas. MeToapl
KOHTpOns

MOCT 25593 MacTbl anmazHble. TexHU4Yeckne ycrnoBusi

MOCT 33439 MeTtannonpoAyKuus U3 YepHbIX METaNNoB W CMMNaBOB Ha Xerne3oHUKENeBoW U HUKENeBOM
ocHoBe. TepMMHbI U onpedeneHnst No TepMudeckon obpaboTke

MpumeyaHue — Npu NONb30BaHUW HACTOALMUM CTaHZAPTOM Lenecoobpa3Ho NpoBepuTb AEWCTBME CCbINOY-
HbIX CTAHAAPTOB M KNaccUMKaTOPOB Ha oduUMansHOM MHTEPHET-caiTe MexrocynapcTBEHHOTO COBETA MO CTaHAapTu-
3aumM, mMeTponorum 1 ceptudukaumm (www.easc.by) unu no ykasartensm HauuMoHanbHbIX CTaH4apTOB, U3daBaeMbiM B
rocynapcTBax, yKasaHHbIX B MPeaMCcroBrm, MMM Ha 0ULMANEHBLIX CalNTax COOTBETCTBYIOLUMX HALMOHANMBHLIX OPraHoB No
cTaHdapTu3auuu. Ecnu Ha okyMeHT gaHa HeflaTMpoBaHHas Cebifka, TO CregyeT UCNonb30BaTh AOKYMEHT, AeACTBYLLWIA
Ha TEKYLUWA MOMEHT, C Y4ETOM BCEX BHECEHHLIX B HEr0 U3MEHEeHWiA. Ecnu 3amMeHeH CCbINMOYHbIA JOKYMEHT, HA KOTOPLIN
[aHa [aTUPOBAaHHAas CCbIMKa, TO CMEAYET MCMONb30BaTh YKa3aHHYK BEPCUIO 3TOro AOKyMeHTa. Ecnu nocne npuHsaTWs
HaCTOALLEro JAOKYMEHTA B CCbINOYHEIA JOKYMEHT, Ha KOTOPLIA JaHa AaTWPOBaHHAas CCbINKa, BHECEHO M3MeHeHue, 3aTpa-
rMBatoLLee MonoXeHWe, Ha KOTOPOE AaHa CCbINKa, TO 3TO NOMOXEHUe NpUMeHseTcs 6e3 y4eTa AaHHOro N3MeHeHus. Ecnu
CCbINOYHbIA JOKYMEHT OTMEHEH Ge3 3aMeHbl, TO MOMoXeHWe, B KOTOPOM AaHa CChinka Ha Hero, NPUMEHSAETCH B YacTu, He
3aTparvBarLLen 3Ty CChITKY.

3 TepMuHbI U onpeaeneHus

B HacTosilwem cTaHgapTe npyuMeHeHbl TepMuHel no FTOCT 33439, a Takke crnegylowmne TePMUHBI C COOT-
BETCTBYIOLLMMK onpegeneHnamm:

3.1 UeMeHTUT CTPYKTYPHO-CBOBGOAHBIN (TPeTUYHbIN): XuMuyeckoe coeanHenmne Fe;C, cogepxaulee
6,67 % C.

W3paHuve ochmumanbHoe
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FOCT 5640—2020

I pumMmevYyaHune — TpeTVI‘-IHbII;I LUEMEHTWUT BblAENAETCA MO rpaHuUamM 1 Ha CTblKax CbepDVITHbIX 3epeH B Manoyrne-
pO,EI,I/ICTOI?I CTanu B pe3ynberate pacnaga d-pacTeopa no nNMHUM PQ AnarpaMmmbl COCTOAHWA Xenea3o-yrnepoa.

3.2 BTopasn dpaza: YCnoBHbIN TepPMWUH, BBELEHHbIW ANF MPOCTOThl ONMUCAHUS 3TaNOHHbLIX LLKan 1 Konu-
YeCTBEHHOIO ONMCaHWA MOMoCYaTOCTH C NOMOLLBK aHanMaaTtopa n3obpaxeHui.

MpumeyaHue — Nog BTOpoON ha3on NoHUMaeTcH NepnuT, 6enHUT U Apyrie NpoayKTel pacnaga aycTeHuTa, oT-
NWYHbIE MO APKOCTM OT (heppUTHOW Martpuubl.

3.3 nonocyatocTb: CnocoBHOCTL 3NEMEHTOB CTPYKTYPbI cTanemn OG'be,EIMHFlTbCFI B OTAellbHbIE CINOW,
OPMEHTUPOBAHHBLIE BOOJ L HAanpaeneHWA NPOKaTKK.

MpumeyaHnune — lNonocyaTocTe CTPYKTYPEI cTanu deppuTo-neprnvTHoro unu gepputo-6eMHUTHOrO Knacca, a
Tawke ctanu ¢ bonee CNOXHOM CTPYKTYPOW (Hanpumep, NOcre 3akanky U OTNycKa) ONuckIBaeT xapakTep B3aUMHOIo pac-
MONOXEHWUA 3TUX ANEMEHTOB CTPYKTYPbI, B YACTHOCTW CTEMNEHbL UX PA3AeNneHns Ha OTAENbHbIE, YETKO BbIPaXXEHHbIE CIOM,
obpa3oBaBLUMeCs BbITAMMBaHMeM obnacTell MUKpocerperauum Boone HanpaenexHus gedopmauuun. Ha obpasosaHue no-
nocYaTon CTPYKTYPhI BNUAKOT: METaNMypruyeckan HacneacTBeHHoCTb cnaba (6noma), TouHee cerperayms npuMecen no
ero CEeYeHuo, a TaKkKe Takme TexHonornyeckue qpakTopel MPOKATKK, Kak TemnepaTypa KoHua ropsYei gedopmaumu, cre-
neHs oBxaTusa npu ropayen gedopmMmaumm U gpyrue.

3.4 OPUEeHTUPOBKA CTPYKTYpPbI: BbITFIHYTOCTb OTOEJIbHbIX 3NeMEHTOB CTPYKTYPbI UK 05LLLEF| Hanpase-
JIEHHOCTbL CTPYKTYPbl BOONb NMMHUW NPOKAaTKN 6es pasgeneHna Ha 4YeTkme Cnou.

MpumMeyaHune— OpUEHTUPOBKA 3aBUCUT OT AehOpMUPYEMOCTI CTPYKTYPHbBIX COCTABMNSALLMX, 8 TAKKe OT CTe-
neHu gedopmauumn MeTanna npy NpoM3BOACTBE NpokaTa.

3.5 cTepeonornyeckue namepeHus: ViamepeHus, NnpoBoguMMble HA ABYXMEPHbIX NNOCKOCTAX WNNdoB
ONS XapakTepucTUKU TPeXMepHbIX COCTABNAKLWMNX MUKPOCTPYKTYPbI.

3.6 naHopama: HecKOnbKO cOeAUHEHHbIX APYr ¢ APYTrOM CMEXHbIX Norfer 3peHus, NonyvYeHHbIX npu
yBenuyeHun 500™ u Beiwe, 4NA UCCNeqoBaHMa NOBepPXHOCTU Wnuda nnowansto 0,5 MM2, BWAWMOW B OKYNApPLI
MUKpOCKOna npu yeenudexmmn 100%.

3.7 ypoBeHb ceporo: 3HauyeHue APKOCTM Ha LuKane, cocToslen ua 256 rpagauuni ot yuctoro 6enoro
00 CNMAOLWHOro YepHoro.

3.8 nopor ApKocTU: YpOBEHb CEpOro, Mo KOTOPOMY MPOU3BOAMTCA BUHapu3auus Unu nepeBod U30-
BpaxeHns n3 rpagaunin ceporo B YepHo-6enoe ons onpegeneHns rpaHny «BTOpon thasbi» U rpaHuy heppuTa.

3.9 dnukep-meTopn: NonepeMeHHOe NepeknioYeHne Mexay peanbHbIM Y pacno3HaHHbIM N306paxeHu-
eM CTPYKTYpbl Npu ero BuHapusauum Ansg npaBunbHoro Belbopa nopora spKocTy.

4 OT60p N nogrotoBKka o6pasuyoB

4.1 MecTto oTtbopa 0bpa3uoB, HanpaBneHne (OPUEHTaLMS) U X KONWYECTBO AN OLEHKN MUKPOCTPYKTY-
pPbl AOMKHO DbITb yKazaHo B HOPMAaTKBHbBIX JOKYMEHTax Ha MocTaBKy MeTannonpoaykumu.

4.2 Obpasubl ona OUEHKM MUKPOCTPYKTYPbl OOMKHbI BKMOYATh BCK TOMWMHY METannonpogykuum u
UMETb OPUEHTUPOBKY BOOMNb HAMpaBneHWs NpokaTku. [invHa Kaxagoro obpasua BOOMb HanpaeneHus NpoKaTku
OomkHa obecneymBaTtb U3roToBNeHne Wnuda nnowansbo NOBEPXHOCTA HE MEHEE TOSLLUHBI METannonpoaykK-
uuKn (B MUNIMMeTpax), ymMHoXeHHoM Ha 40 mm. CxemMa Bbipesku 00pasLoB M3 M0CKOro npokaTta npvsegeHa
Ha pucyHke 1, nnockocTe wnuda 3awTpuxoBaHa. Cxema Bbipeskn obpasua ana gpyrux BMOOB MeTannonpo-
AyKUWKM omkHa ObITb cormacoBaHa M3roToBMTENEM W 3aKa34MKOM.

4.3 Obpasubl 13 MeTannonpoayKuWW Bbipe3alT nbbiM MexaHW4Yeckum crnocobomM C MpUMyCcKOM
0,5—1,0 mm. Mpunyck pacxogyeTcd Npu WAK(OBaHUN U HeoBxoaum ANS YAaneHUa HEPOBHOCTEN NMOBEPXHO-
CTW NOCNe Pe3KW, a TaKkKe UCKMIYEeHUs NocneacTBuin TEPMUYECKOTO BO3AENCTBUSA, KOTOPOE MOXET NPUBECTU
K MU3BMEHEHWIO CTPYKTYpPbl MeTanna.

4.4 Ha kaxabiin obpaszel, HAHOCAT HECMbLIBAEMYHD MAapKUPORBKY, KOTOpas A0MKHA Nerko YataTbCsa W Co-
JepxaTtb cBefieHns, HeobxoQuMble A ero OAHO3HAYHOW MOeHTUNKaLIUKA.

4.5 PexoMmeHOyemas MeTOAWKA NMOLATOTOBKW WNWUGOB NpuBeaeHa B NMPUNOXKeHUU A.

[onyckaeTcsi U3roTOBNeHue WNgOB BPYYHYHO.

Mpouecc NpUroToBneHns WNMOoB JomkeH 06ecnevynTb BbICOKOE Ka4eCcTBO UX NOBEPXHOCTU, Heobxoau-
MOE€ 47151 OLEeHKU MUKPOCTPYKTYpbl. MoBepxHOCTh Wwnuda gormkHa BbiTh nnockow, a rmybuHa penseda wnuda
He npeBbilWaTh rMyOuHbl (hoKyca npuMeHsiemoro obvekTuea. MNpu MCNonb30BaHWKM aHanusaTopa n3obpaxe-
HWIA HEe AONYyCKaeTcs HanuW4ne uapanuH wiupuHoi bonee 1,0 MkM.

2
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, — TOMWKHA NNOCKOrD NpoKkara

Mnockoets wnuga

PucyHok 1 — Cxema Bbipesku 06pasLoB M3 NocKoro npokara

5 MeToAbl OLLlEHKU MUKPOCTPYKTYPbI

5.1 O6wue nonoxeHun

5.1.1 Ha nogrotoBneHHbIX Windax OLUEHKY MUKPOCTPYKTYpbl NPOBOASAT METOAOM CpaBHeHMs ¢ u3obpa-
KEHMAMMW ITANOHOB COOTBETCTBYHIOLLEN LIKamnbl MM C NOMOLLbK aHanM3aTopa M3obpaxkeHunin (nonoc4aTocTh).
OuameTp nsobpaxkeHna aTanoHoB coctaenseT 80 Mm.

5.1.2 [Ansa oueHKN CTPYKTYPHO-CBODOOHOrO LIEMEHTUTA UMK NepnuTa NpUMeHAKT MUKPOCKOMLI C yBe-
nuyeHuem (360 — 400)*, onsa oLUeHKW Nonoc4YaTocT U BUOAMAHLUTETTOBOW CTRPYKTYPL — MWUKPOCKOMLI C yBe-
nuyennem 100*. [na oueHKM aHM3oTponuu beppvTa Npu HasHavyeHuw Ganna nomoc4aTocTy NMpw NMOMOLLM
aHanusartopa n306paxeHuid NPUMEeHSIIT MUKPOCKOMbI ¢ yBenudeHnem 500,

HonyckaeTca npoBOAMTb OLEHKY CTPYKTYPHO-CBODOAHOIO UEMEHTUTa MMM MNepnuTa npu yBenu4eHun
mukpockona 500%. [lna atoro npu yeenudeHun 500* ¢ ucnonb3oeaHUeM aHanuaaTopa n3o6GpaxeHuin cTpouTcs
naHopama nnowanbi He MeHee Nnowany M3obpaxkeHUs CTaHOAPTHLIX WKan, Nony4YeHHbIX Npy yBenuyYeHun
(360 — 400)*, u npoBoOOUTCS HazHadeHWe Ganna coOTBETCTBYIOLWEN LWKankl NyTeM CPaBHEHWUS MONYyYEeHHOro
n3obpaxeHus ¢ M300paKeHMsIMIN 3TaroHoB.

5.1.3 MNpu nonb3oBaHMKM LWKanaMn cTaHaapTa HeoBXo0AMMO yKasblBaTb HOMEp LUKanbl, 6ann n byKBeH-
Hoe obo3HadeHWe psaa (Hanpumep, wkana 2, 6ann 0, psg A).

5.1.4 OueHKy MUKPOCTPYKTYpLI NPOBOAAT NyTEM €€ COMOCTaBneHnsa ¢ u3obpaxeHUAMMN 3TanoHOB COOT-
BETCTBYHOLLIMX LUKAMN UMW C MOMOLULK aHanu3aTopa u3obpaxeHun (monocyatocTs). [1pu 3TOM OLEHKY CTpYyK-
TYpHO-CBOBOOHOIO LEMEHTUTA, NepnuTa, NornocYaTocT U BUAMAHLUTETTOBOA CTPYKTYpLl MPOBOAAT MO Hau-
Sonbwemy Ganny, HaWgeHHOMY He MeHee YeM Ha Tpex ydacTkax wnudga. NoBepxXHOCTHBIA CNoi meTanna
rny6uHon npumepHo 10 % OT TOMNLWMHLI NNOCKOro NpoKaTa ¢ KaXOoM CTOPOHbLI, 8 TakKe 0CEBYIO XMMUYECKYHD
HEOAHOPOAHOCTb, OTNIMYHbLIE OT MUKPOCTPYKTYPbl OCHOBHOW TOMNLKWHbLI NPOKaTa, He YYUThIBAIOT.

5.2 Wkanbl gnAa oueHKu MUKPOCTPYKTYPLI CTanu C noMoWbK 3TarnoHoOB

5.2.1 Wkana 1 — CTpyKTypHO-CBO6OAHLINA LLEMEHTUT

LWkana ansi oLeHKN CTPYKTYPHO-CBODOAHOIO LLIEMEHTHUTA B rOpsiHeKaTaHoM (B TOM YUCHEe OTOXOKEHHOM)
npokaTe 13 ctanu ¢ maccooi gonen yrnepoga fo 0,15 % nocTpoeHa B 3aBMCMMOCTMW OT KOnMYecTsa, (hopMbl
W pPacnonoXeHusi LEMEHTUTHBIX YacTul U cocTouT M3 Tpex pagoe (A, b, B) no wecTts 6annoe B kaxgom psaay.

Psan A nocTpoeH no npuHUMny obpazoBaHMs LUEMEHTUMTHOW CETKM Mo rpaHuuam 3epeH. [ns konude-
CTBEHHOWN XapaKTepUCTUKM UCNONb3YETCA A0NA NepuMeTpa OTAEeMNbHbLIX 3epeH eppuTa, oXBavyeHHas CeTKOW
UeMeHTUTa.

Psn B nocTpoeH no Bo3pacTaHuio pa3MepoB YacTuL, CTPYKTYPHO-CcBODOOHOMO LemeHTUTa, obpasyoLmux
OOHOCMNOWHbIE, ABYXCMOWHbLIE U MHOFOCINOWHbIE LENOYKA Pa3fMYHON NPOTSKEHHOCTU.

Psa B nocTpoeH No NpUHUUNY nepexofa paBHOMEepHO pacnpefeneHHoM TO4e4YHOW ChiNu B HEpPaBHOMEp-
HYH nonocyaTtyto CTPYKTYpY.
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Ons kaxpgoro 6anna wkansl 1 onucaHne MUKPOCTPYKTYPb! NpuBedeHo B Tabnvue 6.1 (npunoxexne b),
n3obpaxeHue aTanoHa MUKPOCTPYKTypbl — B Tabnuue B.1 (npunoxeHue B).

5.2.2 Wkana 2 — Mepnut

LWkana ons oueHKW KonMyecTBa W XxapakTepa pacnonoXeHWs nepnuta B NpokaTe U3 cTanu ¢ MacCcoBOW
nonen yrnepoga ot 0,10 % po 0,30 % noctpoeHa B 3aBUCUMOCTW OT CTPOEHUS NepnvTa (3epHUCTbIN UMK cop-
BMTOOBpa3HLIN), Er0 KONMMYECTBA W XapakTepa pacnpefeneHns U coctouTt ua Tpex pagos (A, B, B) no wects
BannoB B KaX4oM psgy.

Psan A npegHasHadeH Ansa OUEeHKM 3epPHUCTOro NepnuTa B XONO4HOKATaHOM MpokaTe U3 ctanu ¢ Macco-
Bow goneu yrnepoga ot 0,10 % go 0,20 %. Npw yeenuueHun Banna yeenuuneaeTca pasMep 4acTul LeMeHTu-
Ta 1 HabrogaeTca TeHAeHUUA K 06pa3oBaHno Nonoc.

Psn B npegHasHadveH ansa oueHkn copbutooobpasHoro nepnuTa B rops4ekataHoM Npokarte M3 cTtanu c
maccoeoi gonein yrnepoga ot 0,10 % go 0,20 %. MNpwu yBennyeHnn 6anna 3epHUCTbIN NMEPNUT NEPeEXoaunT B
nnacTuH4YaTeii ¢ obpasoBaHnem pasaenbHbiX Nonoc.

Psan B npegHasHadeH Ons OUEHKM Nepnuta B ropsidekaTtaHOM NpokaTe M3 cTanu ¢ MacCoBOW Oonew
yrnepoga ot 0,21 % po 0,30 %. MNpwu yBenudeHun Banna MMKPOCTPYKTypa ¢ HEBGONbLUMMK OQHOPOAHBLIMW MO
BEMWYMHE M PaBHOMEPHO pacnpefeneHHbIMKA y4acTkaMy nepnuta CTaHOBWTCS HEOOQHOPOAHOW nmomnocyaTou
CTPYKTYPOW, NPW 3TOM OLEHKY MUKPOCTPYKTYPbI HEOBX04MMO NPOBOOUTL MO MUKBALWOHHOW 30HE, COCTOALLEN
13 CKOMMeHWA NnepnuTa B BUAE WUPOKUX CNJIOLWHLIX NOM0C.

[Ons kaxpgoro 6anna wkansl 2 onucaHne MUKPOCTPYKTYPbI NpuBedeHo B Tabnuue 6.2 (npunoxexne bB),
n3obpaxeHue 3TanoHa MUKPOCTPYKTYpbl — B Tabnuue B.2 (npunoxeHue B).

5.2.3 lWkana 3 — MNonocuyaTtocTb theppuUTO-NEPNUTHON CTPYKTYPbI

Llkana ons OUEeHKW MOnocYaToCTU B CTPYKTYpe NeprnuTHLIX cTanei NocTpoeHa No NpuWHLKMMNY BO3pacTa-
HWA KONMMYECTBAa NEeprUTHbIX U (DEPPUTHLIX MOMOC C Y4ETOM UX CNIOWHOCTK U CTENEHW PAaBHOOCHOCTH 3epeH
B mornocax u coctouT 13 Tpex psaos (A, b, B) no wecTts bannos B kaxgom psgy.

Pag A npegHasHadeH st OUEHKW NonocYaTocTh B cTanu ¢ Mmaccosoi gonein yrnepoga o 0,15 %.

Psan B npegHasHaveH Ons OLEHKM MOMOCYaToCTW B CcTanu ¢ Maccosoi gonen yrnepopga ot 0,16 % no
0,30 %. Mo cornacoBaHWio C 3aKa34yMKOM OOMyCcKaeTcsl UCNONbL30BaTh psaa b ona ctanei ¢ maccoBon gonemn
yrmepoga no 0,15 % B criy4ae ux CTPYKTYPHOIO COOTBETCTBMS M300paxeHnsam 3Toro psaa.

Psn B npegHasHaveH ons OLEHKM MOMoc4atocTy B cTanu ¢ MaccoBol gonen yrnepoga ot 0,31 % no
0,50 %.

Ons kaxpgoro 6anna wkansl 3 onucaHne MUKPOCTPYKTYPb! NpuBedeHo B Tabnuue 5.3 (npunoxexne B),
n3obpaxeHne aTanoHa MUKPOCTPYKTYpbl — B Tabnuue B.3 (npunoxenue B).

5.2.4 llkana 4 — BugmaHwTeTTOBa CTPYKTYpa

lWkana gns oueHKW BUAMAHLITETTOBOW CTPYKTYPLl B MEPrNWTHOW CTanu nocrne neperpeea NMocTpoeHa
no NPUHLUMNY BO3pacTaHWs KONMMYecTBa U pa3MepoB UronbyaThbiX BblAeneHud depputa M BeNU4YMHBbI 3epHa,
onpegensemoi no oeppuTHOM CeTKe, COOTBETCTBYKLEN pasMepy OeACTBUTENBHOIO ayCTEHUTHOMO 3epHa, M
COCTOWUT 13 OBYX psAaoB (A, B) no wectb 6annos B KaxagoM psay.

Psaa A npegHazHadeH ONA OUEHKM BUAMAHLLUTETTOBON CTPYKTYpLl B CTany ¢ MaccoBOW Oonen yrnepoaa
o1 0,15 % no 0,30 %.

Psan B npegHazHadeH ANs OUEeHKM BUAMAHLLTETTOBON CTPYKTYpbl B CTany ¢ MaccoBOW Jonel yrnepoaa
ot 0,31 % no 0,50 %.

[Ons kaxporo 6anna wkansl 4 onucaHue MUKPOCTPYKTYpLI NpuBedeHo B Tabnvue 5.4 (npunoxexne B),
nsobpaxeHne aTanoHa MUKPOCTPYKTYpbl — B Tabnuue B.4 (npunoxeHue B).

5.2.5 llikana 5 — Monoc4aTtocTb theppUTO-6€6MHUTHON CTPYKTYpPbl BbICOKONMPO4YHbLIX HU3KOMeru-
poBaHHbLIX cTaneun

Ulkana ons oueHKU Nonoc4aTocTy CTPYKTYPbl BbICOKOMNPOYHbLIX HAZKOMErMpoBaHHbIX cTanen noctpoeHa
no MPWHLMNY BO3pacTaHUsa Konu4ecTBa DelHUTHLIX NOMNOC C YYETOM MX CNMOWHOCTA U PaBHOOCHOCTW 3epeH
B (heppuUTHLIX Nonocax U COCTOMUT M3 Tpex paaoB Mo wecTs 6annoe B Kaxaom. MepBble ABa psaa npegHa-
3Ha4YeHbl ANs OLEHKM MonocyYatocTy Npu yeenudyeHun mukpockona 100 n 5007, Tpetnit pag — ANA OLEHKU
aHu30TponuKu cheppuTa Npu yBenuYeHnm mukpockona 500™.

[Ons kaxpgoro 6anna wkansl 5 onucaHne MUKPOCTPYKTYpb! NpuBedeHo B Tabnuue 5.5 (npunoxexne B),
nsobpaxeHne aTanoHa MUKPOCTPYKTYpbl — B Tabnuue B.5 (npunoxeHue B).

5.3 OLI,EHKa MUWUKPOCTPYKTYPbI CTanu ¢ noMOWbH aBTOMaTU4YeCKOro aHanmaa HSOGPG)KEHM“

Ons OUEHKW MWKPOCTPYKTYPHOWM MOMOCYaTOCTU CTanu eppuTo-NepnutHoro, eppuTo-6eAHUTHOM
Krnacca v ctaneil ¢ Tpemsi U Gonee CTPYKTYPHbLIMW COCTaBNALWMUMK PEKOMEHOYETCS MCMONb30BaTh METOANKY
KONMUYECTBEHHOW OLIEHKM MUKPOCTPYKTYPbI CTanM ¢ MOMOLLbH aBTOMAaTMYeCKOro aHanuaa uaobpaxkeHui, npu-
BEOEHHYI0 B npunoxexun [
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MpunoxeHune A
(pekomeHgyemoe)

MeToavKa BbIpe3Ku DGDGSU,OB W nsrotoeneHua wnudos

A.1 O0wme nonoxeHus

Onsa Beipeskn 06pa3uoB pasmepamu, HeobxoaUMbIMKM ANA NPOBeAeHWA MeTannorpauyeckux UCCNeqoBaHuim, uc-
NONb3yHT CNeLnanu3MpoBaHHbI abpasnBHbBIN OTPE3HON CTAHOK W KPYrK, BblibpaHHbIe MCX0As M3 TBepOoCTM cTanu. Ya-
cToTa BpalleHus kpyra — 3600 mun . [ina npeaoTepaLleHns TEpMUYECcKOro BO3AEeCTBUA B 06NacTb pe3a MHTEHCUMBHO
nodaeTcs CMasblBaloLLe-oxnaxaatowas xmagrkocTb. [Nocne peskyn Ha NOBEPXHOCTW MeTanna He JO/MKHO OCTaBaTbCH Mpu-
OrOB W 3ayCeHLEB.

[na nonyyeHus Ka4eCTBEHHON NOBEPXHOCTU WnUda, BKIKOYasi Ero KPOMKY, obpasel 3anpeccoBLIBaOT B NONMMEP-
HbIA MaTepuan, a aAns WnMgoBaHWA-NONMPOBaHUS UCMOMNb3YIOT aBTOMaTUHeCcKne UMM NonyaBToMaTuYeckne CTaHKu.

A.2 WnudosaHne

LLin1doeaHre npoBoasaT B ABa 3Tana ¢ UCNONb3oBaHKeM LWnudorankeHblXx Bymar Ha ocHoBe Kapbuaa KpemHus.

Mepeblit aTan WnvdoBaHuA NpoBoAAT Ha Oymare ¢ pasmepomM 3epHa (50—40) mkm (3epHucTocTe M50 no MOCT 3647)
[0 NMOMHOro yaaneHus 3anpeccoBOYHOIO MaTepuana ¢ MOBEPXHOCTY WNMda W BbIpaBHYBAHUA €70 NOBEPXHOCTHU.

B npouecce wnudosaHna Ha nosepxHocTe abpaavBa nogaeTcA Boga. PekomeHOyeTca MCNOnb3oBaTk Harpysky
(35—45) H Ha kaxabli lWnudp. YacToTa BpalleHus AepxaTens co Wwhudamn — (150—200) mus~".

Btopoi atan wnudoBaHKa NPoBOAAT C MCMNONbL30BaHMEM LWNUgoBanbHOM Bymarn ¢ paamepom 3epHa (28—20) MKm
(3epructocTe M28 no TOCT 3647) npu Tex e pexumax WnndoBaHusa, YTo U Ha NepBOM aTane.

B npouecce noaroToBku LWNMGOB Ha MOBEPXHOCTM MEeTanna He A0MKHO 06pas3oBLIBaTLCA «3aBanoBy, (DopMUPYHO-
LWMX OONOMHUTENBHBLIE NMOCKOCTM HA MOBEPXHOCTK wWnunda.

A.3 MonupoBaHue

MonupoBaHWe NPOBOAAT HA CreuManbHbIX TKaHbIX W HETKaHBIX MONMUPOBAnNbHLIX Matepuanax B YeTbipe aTana ¢
nocnegosarternbHbiM MCMNONMbL30BaHMEM anMasHbiXx nact 9, 3 U 1 MkMm, cooTBeTcTBeHHO, ACM 10/7, ACM 3/2 n ACM 1/0
cornacHo MOCT 25593.

MepBbIti aTan nonupoeaHua (Hanbonee rpybbi) NPOBOAAT HA NPOYHOW TKaHW Be3 Bopca: Ha BNaXHYIO TKaHb Ha-
HOCAT HebonblIOe KOMUYECTBO anmasHol nactel 9 MKM. YctaHasnueaetcs ycunue (30—35) H Ha kaxabiid wnudd. MNpu
yacToTe BpalleHus paboyero kpyra n gepxartens obpasuos (100—125) MuH~! npoaoMKUTENEHOCTL 3TOMO 3Tana cocTaB-
nseT (2,5—3,5) myH. HanpaeneHue BpalleHWsa depxaTens LWAMgOB JOMKHO COBNafartk C HanpaeneHWeMm BpalleHus pa-
6ouero kpyra. B npouecce nonvpoBaHusa Boa He UCMOMb3YETCA, a8 Ha NOBEPXHOCTL TKAHW NOAAKT anMasHyK CYCneH3uo
C YacTuuamu Toro e pazmepa (9 Mkm) unu pazéasuTens ONA anMazsHbIX nacT, YToOkbl MOBEPXHOCTL Kpyra He Harpeanack
W He BbIChIXana B NpoLecce NofvpoBaHug.

BTopoii aTan nonupoBaHWA MPOBOAAT HA TBEPAOW CUHTETMYECKON TKAHW (CMHTETUYECKOM LUEMKE) C MCMOMNbL30oBa-
HWeM anmasHoi nactel 3 MKM. Ycunue ycrtaHaenuearT (25—30) H Ha kaxgbli oBpasel, a YacToTa BpalleHus pabo4ero
kpyra — (100—125) mun~". MpogomxuTtensHocTs 3Toro atana — (2,5—3,5) MuH. HanpasneHue BpalleHns fepxarens
W OB yCTaHABNMBAKT NPOTMB HanpaBneHns BpalleHns pabodero Kpyra.

TpeTuid aTan NoNMpoBaHUA NPOBOASAT HA MArKoW TkaHu 6e3 Bopca unv OpyroM HeTKaHoM MaTepuane. Micnonbaytot
nacTy WUNu cycneH3uo ¢ anMasHeIMKU YacTuuamu pasamepom 1 mkm. Ha aton ctagum yctaHaeBnueatoT Harpysky (25—30) H
Ha Kaxablid Wnud. Mpu YacToTe BpalleHWst pabodero Kpyra u gepxatenst o6pasuos (100—125) MuH~! gnuTensHocTb
aToro atana — (2,5—3,5) MrH. HanpaeneHue BpalleHns gepxartens WindgoB ycTaHaBNMBakT NPOTUB HanpaeneHus Bpa-
WweHns paboyero Kpyra.

YeTBepThlil 3Tan NoAroToBKW LINMGOB — OKOHYATENBHOE NONMMPOBAHUE HA CUHTETMYECKON BOPCUCTOM TKAHW (BENto-
pe). Ha BnaxHyto TKaHb HAHOCAT KOMNMOWAANbLHLIM PACTBOP Ha OCHOBE OKCWUAa KpeMHUs ¢ paamepoM Yactuy ~ 0,02 Mkm.
Ha kaxagbiv wnud yctaHaBnueakoT Harpy3ky (20—25) H. Bpems nonvpoBaHuWA Npu YacToTe BpalleHus aepxartens obpas-
LoB 1 paBoyero kpyra 75 MuH~! — (3—4) MuH. HanpaeneHue BpalleHns AepxaTens WAKGoB yeTaHaRNMBAOT NPOTURO-
MONoXHO HanpaBneHW BpalleHua paboyero kpyra.

[MonupoeaHwe gonyckaeTcs NPOBOAUTL BPYYHYH Ha TKaHW (BENKOPE, CYKHE LUMHENBHOM W T. M.), UCMOMb3Ys CYCNeH-
310 OKCKaa antoMUHKS.

A.4 NopgrotoBka WnNUgOB K OLlEHKE MUKPOCTPYKTYpPbI

MoBepxHOCTL LWNKMda TWATENBHO NPOMbLIBAIOT BOAOW OT OCTATKOB MONMMPOBAanbHLIX CycrneHauid u obpabaTsiBatoT
3TUMOBLIM CMUMPTOM. Ha NoBepXHOCTM LWNMAGOB He AOMKHO BbITh Pa3BOA0R OT CNMPTA M YACTUL NPOTUPOYHbLIX MaTEPUATIOB.

[ns BbIABNEHWS MUKPOCTPYKTYPbI UCMOMbL3YOT TPaBMneHue NoBepxHoCcTh 4%-HbIM pacTBOPOM a30THOW KUCMOTHI B
cnupTe. [ins BbIABNEHUS CTPYKTYPHO-CBOBOAHOIO LEMEHTUTA TPABMNEHUE NOBEPXHOCTY Wnna Heo6XoaAMMO NPOBOAUTL
[10 YETKOrO BLISIBNEHWS YacTUL, LLIEMEHTWTA, NPW 3TOM rpaHuLbl 3epeH MOryT BbITh BhIABNEHbI crnabo.
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Mpunoxenune b
(ob6azaTensHoe)

OnvcaHne MUKPOCTPYKTYP

Tabnuua b.1— Wkana 1. OnucaHne MUKPOCTPYKTYPbI ANSA OLEHKA CTPYKTYPHO-CBODOAHOrO LeMeHTUTa

OnucaHre MUKPOCTPYKTYPbI ANA OLEHKW CTPYKTYPHO-CBOBOLHOIO LeMeHTUTa
Bann
Pag A Pan b Psg B

PaeHomepHO pacnpeneneHHan | ToyeyHas vunu menkornobynspHas | TodeyHas unuv menkornobynapHas

ToyeyHas unv MenkornobynspHas | cbifb M3 LEMEHTUTHBIX YacTul, | Chbifb, paBHOMEPHO pacnpeneneH-
0 ChIMb U3 UEMEHTUTHLIX YacTUL, pas- | MMekLLMX TeHOEHUMIO K 0Bpa3oBa- | Haa no nonw wnuda UM UMer-

MepoM A0 (1—2) MKM HK OAHOCMOWMHBIX LenoyeKk uaa HeKOTOPYlD OPWEHTUMPOBKY B

HanpaeneHuu aedopmavm

HepaBHoocHble BkmodeHua Ue- | Yactuubl uemeHtuTa pasmepamu | MenkornoBynspHas cbinb € pas-
1 MEHTUTa ¢ pasMmepamMu 0 5 MKM, (1—?) MKkM, obpazyloulMe ogHo- | Mepamu dactuy (1—2) MKM, opu-

pPacnonoXeHHbIE PABHOMEPHO B | CINOWHbIE LEMOYKN EHTMPOBaHHAsA B HanpaeneHun ae-

obbeme 3epeH 1 NX CTbIKax cbopmaumn

OTHocuTenbHO paBHoOMepHO pac- | OgHocnoWHble U OBYXCroWHble Ue- | Hebonbluve ckonnenws vyactuy ue-

npefeneHHble 4acTulbl LeMEeHTW- | MOYKM U3 4acTul, UeMeHTUTa pas- | MeHTuTa pasmepamu (1—2) MKm,

Ta paamepamu bonee 5 MKM, Ume- | MEPOM [0 3 MKM OpPWEHTUPOBaHHBIE B Hanpaene-
2 IOLUME CKIMOHHOCTb K 3aneraHuio B HUKM gedopMauun

BUOE CETKW MO rpaHvLam 3epeH u

oxBaTbiBaowme He Gonee 1/6 ne-

pumeTpa 3epeH heppuTa

BkntoueHna uemeHTuTa, 3anera- | OgHocnoWHele W OBYXCNoWHble | MMobynspHble YacTvubl pasmepa-

IOlWME B BMOE CETKW MO rpaHuuamM | LEenoYkn U3 YacTuy pa3Mepamum 4o | Mi (2—3) MKM, pacrnonoXeHHble
3 3epeH 1 oxeaTbiBatowme go 1/3 ne- | 5 Mkm B BMAE CKOMMEHWIA U pasopBaHHbIX

pumMmeTpa 3epHa heppuTa Moroc, BLITAHYTLIX B HAanpaeneHu1

nedcopmanmm

BkntoyeHna uemeHTuTa, 3anera- | OByxcnowHble W TpexcrnoWHole | [OByXCNoWHble W TPEXCOWHbIE

HOlWMe B BUOE CETKM MO rpaHuuUaM | Lenodkn, NpoxXoOslive Yepes BCce | LIENOYKM, NMpOXOAsline 4Yepes Bce
4 3epeH 1 oxBaTbiBawlme Ao 2/3 ne- | none 3peHus M COCTOALLME M3 Ya- | MoSie 3peHMs U COCTOoSLLME U3 Ya-

pumeTpa 3epHa heppuTa CTWL UemMeHTUTa pasMmepamu Bo- | CTUL LeMeHTWTa pa3mepamu Do-

nee 5 MkM nee 5 MkM

BknioveHusa uemeHTWTa, 0bpasyto- | LupokMe MHorocnoilHele uenod- | Lupokue MHoOrocrorHble Leno4-
5 LUMe CMNIIOLIHY UMK MOYTK CNMOLW- | K1, MpOXoAslive 4epe3 BCe Mofie | K1, NMpoxoAsllve 4epe3 Bce none

HYID CEeTKy MO rpaHuuam 3epeH | 3peHMs M COCTOALME W3 KPYMHLIX | 3PEHMA WM COCTOALLME U3 KPYMHbIX

theppuTta (6onee 5 MKM) YacTuy, (bonee 5 MKkMm) YacTuy,

Tatnuua b.2 — lWkana 2. OnucaHue MUKPOCTPYKTYPLI NS OLEHKU neprnuta

OnucaHue MUKPOCTPYKTYPLI A5 OLEHKU NepnuTa
bann
Pag A Pan b Pag B
PaBHOMepHO MNA OTHOCUTEIBbHO PaBHOMepHO pacnpeneneHHble B PaBHOMEpHO pacnpeneneHHble B
pPaBHOMEPHO pacnpederneHHbld | none 3peHrs y4acTKW 3epHa nep- | none 3peHusa HebonbluMe y4acTKu
0 3epHVICTbII71 nepnnut ¢ pasMepamu nnta TOHKONNaCTUHYaToro nepnuta
Yyactuvy, oT MenKOFHOﬁyJ'ISlpHOFO no
(1—2) MKMm
Hebonbluaa CTPO4e4YHOCTE 3ep- Hebonbluoe konu4ecTBo y4acTKOB OTHOCKUTENBHO paBHOMepHO pac-
HWUCTOrO nepnuta B HanpaeBneHUn COD6MT006p83HOFO nepnuta, cna- npegeneHHble bonee KpynHble
1 nedopmauum D0 OpPWEHTUPOBAHHOIO B Hamnpae- | y4acTku nepnura, criabo opueHTu-
neHun gedopmMaLim pOBaHHLIE B HanpaeneHnu gedop-
Maumu
6
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OkoH4yaHue mabnuus! b.2

rOCT 5640—2020

OnucaHne MUKPOCTPYKTYPbI ANA OLEHKKU NepnunTa

HOe CTpoYevHOoe pacnpegenexue
(wupuHa cTpodek He meHee 1/5
avameTpa nong 3peHud)

Bann
Pag A Pan B Pan B
HepaeHomepHoe pacnpegeneHue | bonee kpynHele y4acTkM copbuto- | HeogHopogHble NO  BEMWYMHE
3epPHUCTOr0 nepnuita, pacnono- | obpasHoro nepnuTa, OPWMEHTUPO- | YYacTKW NepnuTa, UMerLLne CTpo-
2 KEHHOTO B BWAE CKOMMEHWIA, OpW- | BaHHble B HarnpaBneHuy pedop- | YedHoe pacnpegeneHve
EHTUPOBAHHLIX B HanpaefeHun | mauuu
nedopmMauum
Bornee kpynHble ckonneHus 3epHu- | bonee kpynHele ydacTku copbu- | CkonneHws nepnvTa B BUAE Kpyn-
3 CTOro NepnuTa, OpUeHTUPOBaHHLIE | TOOBpPa3HOro MeprnvTa, VMEeKLWMe | HbiX YYAaCTKOB, MMEKLLMX CTPOYEY-
B HanpasneHuu gedopmaumm CTPOYEYHOE pacnpeneneHue HOe pacrnpegeneHne
OpHa cnnowHas W Heckonbko | CopbuToobpasHbli, Mectamu | OgHa WM HECKONbKO pasopBaH-
4 pasopBaHHbIX MOMOC 3EPHUCTOrO | NNACTWHYATBIA MEeprnuT, UMEKLWMA | HblX NONoc Nepnuta, NPoOXoasLmX
nepnuta CTpO4YEYHOE pacnpeaeneHne Yyepea BCe norne 3peHna
Apko BblpaxeHHoe nonocyatoe | KpynHele ydacTku copbuTtoobpas- | Lvpokue cnnolHeie nonockl nep-
pacnpeneneHue rmobynapHoro | Horo u rpybonnacTtuHyatoro nep- | nuta Gonee rpyboro CTpoeHus,
5 nepnurta NnUTa, MMEKLLEero SIPKO BblpaXeH- | NPoxoasluue Yepes Bce none 3ape-

HWA

Tabnuya B.3 — lWkana 3. OnucaHne MUKPOCTPYKTYPLI AN OLUeHKU heppuTo-nepnuTHOM NonocyaTocTu

OnncaHve MUKPOCTPYKTYPbI NS oueHkn heppuTo-NepnnTHON NONOCHaTOCTH
Bann
Pag A Pan b Pap B

PaBHoocHble 3epHa depputa u | PaBHoMepHasa deppuTto-nepnut- | PaBHoOMepHasa nepnutodeppuTHas

HeBonbllOe KOMWYEeCTBO MepnuTa | Has CTPyKTypa € MOMHbIM OTCYT- | CTPYKTypa C MOMHbIM OTCYTCTBUEM
0 C MOMHLIM OTCYTCTBMEM OPWEHTU- | CTBUEM OPWUEHTUPOBKWM CTPYKTYPbI | OPUEHTUPOBKWM CTPYKTYPBI UK Mo-

POBKW CTPYKTYPblI MMM MONOCHAaTO- | MMM NONOCYaTOCTH nocyaTocTu

cTU

O6wan opueHTUpoBKa cTpykTypbl | OBwas opueHTUpoBKa cTpykTypbl | OpueHTUpoBKa ckonneHuin heppu-
1 B HanpaeneHuu gecdopmauumm bes | B HanpaeneHuu gedopmaumn 6es | Ta B HanpasneHun gedopMaumm

YeTKO BbIPaXKeHHbIX NONOC YeTKO BbIPaKEHHBIX NOMNOC

OpHa-gBe  cnnowHele nonocel | OgHa-gBe cnnolHele U Heckonbko | OgHa-ABe CNoLHbIE U HECKOMBKO
2 deppuTa Ha (OHE paBHOOCHBLIX | pa3opBaHHBIX MOMOC W3 PaBHOOC- | PA30pBaHHbLIX NOMOC M3 PABHOOC-

3epeH HbIX 3epeH heppuTa HbIX 3epeH deppuTa U Nepnuta

Heckoneko nonoc depputa, npo- | YepeposaHue ceppuTHeiX U nep- | YepegoeaHve deppuTHbIX U nep-
3 XOASWMX Yepe3 BCE MOMe 3peHUs, | NUTHBLIX MNOMNOC, COCTOALLMX U3 paB- | JIMTHbLIX NONOC, COCTOALLMX U3 paB-

Ha (hoHEe paBHOOCHLIX 3epeH HOOCHBIX 3epeH HOOCHBIX 3€peH

YepegosaHue nonoc w3 menkux | PaBHomepHoe YepenoBaHue | PaBHomepHoe YyepegoBaHue

pPaBHOOCHbIX W Bonee KpynHelx de- | heppuTHBIX U MepnnTHBIX Nonoc, | heppuTHBIX U NEePAUTHLIX MNOomoc,
4 dopmMpoBaHHbIX 3epeH heppUTa | COCTOSLLMX W3 PaBHOOCHBIX W | COCTOALWMX W3 PaBHOOCHBIX U

HEKOTOpOro Konu4yectea fedop- | HEKOTOporo konudecTBa Agedop-
MUPOBaHHbLIX 3epeH MWPOBaHHbIX 3ePEH

YepegoeaHue nonoc w3 menkux | HepaBHomepHoe YepenosaHue | HepaBHomepHoe YepegoBaHue
5 PaBHOOCHbLIX W BOMbLIOro Konuye- | eppUTHBLIX W MePnNTHBIX MOMoc, | heppuTHBIX WU NEePAUTHLIX Monoc,

cTBa Gonee KpynHbIX AedOpMUpo- | COCTOSALMX NPEVMYLLECTBEHHO W3 | COCTOALMX NPEUMYLIECTBEHHO W3

BaHHbIX 3€peH 0echopMUpPOBaHHbIX 3epeEH 0edOpMUPOBAHHEIX 3ePeH

GostExpert.ru

https://GostExpert.ru/gost/gost-5640-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=61950
https://gostexpert.ru/gost/gost-5640-2020?utm_source=pdf&utm_medium=61950&utm_term=page

FOCT 5640—2020

Tatnuua b.4 — Wkana 4. OnucaHue AnNs OLEHKKM BUOMaHLUTETTOBOW CTPYKTYPhI

OnrcaHre MUKPOCTPYKTYpPbI ANA OLUEHKU BUAMAaHLITETTOBOW CTPYKTYPhI
Bann
Pag A Pan B
0 PaBHOMepHas heppuTo-NnepnuTHasa CTPyKTypa c non- | PaBHOMepHas nepnuTHO-cheppuUTHaA CTpPyKTypa C
HbIM OTCYTCTBMEM MPWU3HAKOB BUAMAaHLLTETTA MOMHbIM OTCYTCTBUEM MPU3HAKOB BUAMAHLUTETTA
Hanuuve B cTpyKType peppuTHLIX 3epeH, MMerLlmx | Hanudime B CTpykType 3epeH deppuTa OCKONBYaTon
1 HEMpaBUITbHYH OCKOMbHaTyo hopmMy chopMbl 1 HEBONBLLIOTO KONMYECTBa OTPOCTKOB OT CET-
K1 dpeppuTa no rpaHuLam 3epeH
2 Hanuuve B CTpyKType OTAESbHbIX YYaCTKOB, MMel- | Hanvume B CTPYKTYpe WM, OTXOAALLMUX OT CETKU dep-
LUKMX UroNb4aToe CTPOEHUE puTa No rpaHuLamM 3epeH
BuamaHwTeTTOBa CTPYKTYpPA C TOHKAMUW WrfaMu, oT- | BuomaHWwTeTToBa CTPYKTYPa CO 3HAaYUTENbBHbLIM KOMW-
3 XOAAWMMK OT hEPPUTHON CETKU 1 PACMONOXKEHHBIMW | YECTBOM TOHKMX WM BHYTPW 3€PEH U OTXOAALMX OT
BHYTPW 3epeH CETKM MO rpaHuLaM 3epeH
ApKo BblpakeHHasi BUOMaHLUTETTOBA CTPYKTypa Apko BblpaeHHas BWOMaHLWITETTOBA CTPYKTypa C
4 BonblUVYM KONWMYECTBOM AMNWHHBIX UMM, OTXOOALWMX OT
ceTkn doeppuTa Mo rpaHvuam sepeH
Apko BbipaxeHHasa rpybasd BMOMAaHLUTETTOBA CTpyK- | ApKo BhipaxeHHaa rpybas BMOMAHLUTETTOBA CTPYK-
5 Typa C MacchMBHbIMWA UIMaMu 1 OeppUTHOA CETKON No | Typa C MacCMBHbIMKW MIMaMyM U TONCTON (heppuUTHOM
rpaHvuam 3epeH CETKOW MO rpaHnLam 3epeH

Tatnuua b.5 — Wkana 5. OnnucaHne MUKPOCTPYKTYPLI A5A OLEHKA (heppruTo-6eMHIUTHOW NOMOCYATOCTI BLICOKOMPOY-
HbIX HW3KOMNErMpoBaHHbLIX cTanen

Bann

Onucaxve MUKPOCTPYKTYPhI ANA OLeHKU heppuTo-BernHUTHOM NONOCHaTOCTH BbICOKOMNPOYHbIX HU3KONErMpoBaHHLIX cTanen

PaBHoOCHBIE 38pHa (heppuTta 1 HEBOMbLLIOE KONMUYECTBO PABHOMEPHO pacnpeaeneHHoi BTOpoi chasbl npwu nor-

HOM OTCYTCTBWMKX NONOCHATOCTU

OpUeHTUPOBKa CTPYKTYpPEI B HanpasneHun AecdopMaLun 6e3 YeTKO BbIpaXKeHHbIX Nonoc

OpHa-ABe CNIOWHBIE U HECKOMBKO Pa30pBaHHbLIX NONOC BTOPON a3kl Ha hOHE PaBHOOCHEIX (DEPPUTHBIX 3e-

*

peH

Heckonbko nonoc BTOpoi ¢hazbl, NPOXOAALMX Yepe3 Bce Mone 3peHus, Ha hoHe PaBHOOCHBIX hepPPUTHBIX

3epeH™™

PaBHOMepHOe YepenoBaHue nonoc BTopol gasel 1 hepputa

kkk

HepaBHoMepHoe YepenoBaHue Nonoc BTopoii a3kl U heppuTa, COCTOSLLMUX MPeUMYLLECTBEHHO M3 AedhopMu-

pPOBaHHbIX 3epeH

* [lonyckaeTcs NPUCYTCTBUE edMHUYHBIX 3epeH heppuTa, BbITSHYTLIX BAOMb NMMHMKM NMPOKATKK,
** [lonyckaeTcs NPUCYTCTBME HECKOMNBKUX 3epeH (heppuTa, BLITAHYTHIX BOOMb NMUHUKM NPOKATKK.
*** [lonycKkaeTcs NpUCYTCTBME HEKOTOPOTO KOMMYECTBa 3epeH (heppuTa, BbITAHYTLIX BOOMb NIMHUM NMPOKaTKM.
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MpunoxeHue I
(pekomeHgyemoe)

MeTognKa KONMMYeCcTBEHHOW OLEHKHN MHKDOCTDYKTYDHOIT‘I nonoc4yYaToCcTH
C NOMOLWbK aBTOMaTU4Y€CKOro aHanusa w306pa)|(e|-|m7|

HacTtoswaa meToguka onnceiBaeT npouenypy crepeonormyeckmnx MamepeHwﬁ C NOMOLLbH aBTOMaTU4eCKOro aHa-
nn3a MSOSpE)KEHVI]?I. HazHnaueHne Banna nonoc4aTocTy, IKBUBANEHTHOMO COOTBETCTBYHOLUMM MEOGDE)KBHVIHM 3TanoHoB,
npoBOAAT Ha OCHOBe KOSC*JQ)VIL[VI&HTOB nonoc4aTocT U aHU30TPOMUK, BbIMUCITEHHBIX METOOOM HanpaBleHHbIX CEeKYLLIWX.

1 O6oszHayeHUs

Ha pucyHke 1 npuBegeHa cxema U3MepeHWin OCHOBHLIX NapaMeTpoB CTPYKTYPbI, HE0BX0OUMbIX ANs pacyHeTa Mu-

KPOCTPYKTYPHOW NOMOCYaTOCTU B COOTBETCTBUM C ONMCAHUEM N M30DPAKEHUAMM 3TANOHOB, MPUBEAEHHBIX B MPUINOXKEHUAX
B n B, cooTBeTcTBEHHO.

Li=Ls+ls

PucyHok "1 — Cxema M3MepeHuii OCHOBHbLIX MapamMeTpoB CTPYKTYPbI METOAOM HanpaBleHHbIX CeKYLLMX

N| — 4u1cno nepece4eHnin TECTOBOM NUHUM, NEPNEHAVKYNAPHON K HANPaBNEHUIO NPOKATKK, C YaCTULAMU «BTOPOW
case», N (2) unn depputHeiM 3epHom, N (1);

N‘_ YKCIO NepeceYeHnin TeCTOBOW NUHUK, NapannensHoi HanpaBneHuIo NPOKaTKKX, C YacTULammn «BToOpon drasel»,
N|| (2) nnn heppuTHLIM 3epHOM, NH (1)

A=—L K09 MUMEHT aHN3OTPOMMMK;
Il
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A(1) — koa(hPULMEHT aHN30TPONKUK 3epeH deppuTa;

A(2) —k0athDUUMEHT aHU3OTPONKNKU «BTOPOIN hasbl»;

LH — CyMMapHas AnvHa OTPEe3KOB, OTCeYEHHbIX «BTOpoW hazor» Ha TECTOBOW NMUHWW, NapannerbHOW Hanpaene-
HWKO MPOKaTKK;

L, — cymmapHasa AnvHa OTPesKOB, OTCeYEHHBIX «BTOPO (hason» Ha TECTOBOW NMUHUK, NEpreHaUKYNAPHON K Ha-
npaBneHuio NPoKaTkK;

L;— pnvHa TectoBOn NUHAK;

L
LL” — NHenHas Jons «BTOpoi ¢pasbi» Ha TECTOBOW NMUHWUUK, NapannenbHON HanpaBneHUo NpoKaTku: LLH =%:
LLJ_— nMHerWHaa Jons «BTopoW ¢asbl» HAa TECTOBOW NMUHWKM, NEPNeHOVKYNAPHOW K HanpaBneHWio MpoKaTKu:
L LL .
I ===
L
Ur_,_" — CTaH4apTHOe OTKMNOHEeHWe AONW «BTOPOW hasbl» Ha BCEX CeKyLMX, napaniierbHblX HanpaBneHu npo-

M — YMCNO TECTOBbIX NMUHUNA, napannenbHbIX HanpaBneHWO NMPOKaTKK,
Kk — 41Cno TECTOBLIX NMUHWIA, nepneHanKynAapHblX K HanpaeneHW NPOKaTKK;

GLLJ_ — CTaHOapTHOE OTKNOHEeHWe 005U ((BTDpDﬁ Cba3bl)) Ha BCEX CEeKyLKnX, nepneHauKynapHbiX K HanpaeneHuto

MPOKaTKK: GLL =
i 8

k1, k2, k3, k4 u k5 — npegenbHble 3Ha4YeHUs koaduuMeHTOB nonocyaTocTy 1 Ans HasHavyeHusa Bannoe B COOT-
BeTCTBUK C 4 1 pucyHkom [.2;
k6 — npegenbHoe 3HaveHve koaddrureHTa aHn3oTponun «BTopon dasbl» A(2) Ana Hynesoro banna;
k7, k8 u k9 — npenenkcHble 3Ha4eHna KoadduuneHTa aHnzoTponumn hepputa A(1) gna 6annos nonocyaroctn 2, 3
1 4 COOTBETCTBEHHO;
O
n=—L — Ko2aghhMUMEHT NonocyYaToCcTy.
GL"-L

.2 O6wune NnonoxeHUsA

['2.1 Ha nonocuaton cTpyKkType Oona «BTOpPOW hasbl», NepeceYeHHoN CeKyLUMMK, napanmnenbHbIMU K Hanpasene-
HWIO MPOKaTKK, konebneTcsa oT 3Ha4YeHWi, Briakux K HyMio, ecny Takue CeKyLIMe NPoXoAAT no nonocam deppuTa, 40 npak-
Tdeckn 100 %, ecnu cekylivMe NpoXoasaT NperMyLLEeCTBEHHO MO «BTOpoW dhasen», T. . cTaH4apTHOE OTKINoHeHWe Byaet
BEnuko. B To e Bpems fonsa BTopoi daskl, NEpeceYeHHON CEKYLLUMK, NEPNEeHAVKYNAPHBIMW K HANPABNEHMIO NPOKaTKW,
BDyaeT NpUMepHO OQMHaKOBOW Ha BCEX CEKYLLUWX, T. €. CTaHOApTHOE OTKMOHeHWe ByaeT Mmano. Takum 06pasom, OTHOLLIEHNE
3TUX CTaHAAPTHLIX OTKNOHEHWIA, U3MEPEHHBIX BAOMb W NMOMEpPeK HanpaBneHns NPOKaTKW, MOXET CITyXMTb MepOoi nomocya-
TOCTW CTPYKTYpbl. KoadhdomumneHT Bnnaok k 1 4Nsa 30TPONHbLIX CTRYKTYp 1 ByaeT Tem Gonblue, YeM Bonblue NonocyYaTocTb.

[2.2 BeITaHYTOCTb (aHM30TpONKA) 3epeH cheppuTa UNK OTAEMbHBLIX YacTUL, «BTOPOW (ha3sbl» XapaKTepU3yHT OTHO-
LLIEHWEM CPEaHMX YNCEN NEePECEYEHUIA YaCcTUL, CEKYLLMMK, NEPNEHANKYNAPHLIMU K HANpPaBNeHWo NPOKaTKX U napannens-
HbIMK emy. Yem BonbLue 3To OTHOLUEHUE, TeM Donee BLITAHYThI 3TW CTPYKTYPHLIE COCTABMSAIOLLME.

2.3 N3o6paxeHne oToBpaxatT Ha MOHUTOPE KOMMNbKTEepa.

2.4 WamepeHus NpoBOAAT Ha naHopame nnollagsio He meHee 0,5 MMZ, 4To aKBUBANEHTHO (16 — 25) 0BbI4HLIM
MONAM 3PEHUsA, 3aXBaYeHHbBIM NPKU yBENUYeHnn mukpockona (400 — 500)*. PacnosHasaHue v BblAeneHne «BTopor dasbi»
1 rpaHvL, heppUTHOrO 3epHa OCHOBLIBAETCSH Ha pasHULIE B YPOBHE CEPOro NpuY X CPaBHEHWW OpPYr ¢ APYTrOM 1 CO CBETION
MaTpuLen.

[2.5 PaccuntaHHble K0ahPULMEHTEI NONOCYATOCTU U aHU3OTPONUKM UCMONBL3YIOT ANS OUEeHKW nonocyarocty ban-
namMmm COOTBETCTBYIOLLMX LUKan, NpuBeaeHHbIX B Tabnuue 5.5 n Ha pucyHke B.5.

[2.6 [epeBo pelleHuid, nCnonb3yemMoe nNpu HasHadeHun Banna, npuBegeHo Ha pucyHke 2. MNpenensHble 3Haye-
HUA KO3 ULIMEHTOB NOMOCYATOCTM, a TakKe aHW30TPOoNUKM (DEPPUTHONO 3epHa U «BTOPOI dha3sbl» ANs COOTBETCTBYHOLLWX
HannoB Nony4YeHbl METOAOM 3KCMEPTHBIX OLIEHOK U NpMBeneHs! B Tabnuue 1.

10

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 14 /25
CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-5640-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=61950
https://gostexpert.ru/gost/gost-5640-2020?utm_source=pdf&utm_medium=61950&utm_term=page

rOCT 5640—2020

I.2.7 B kayecTBe OCHOBLI 4N Ha3Ha4YeHWa Banna ucnonb3yercs napameTp Nonoc4arocTu, NpedenbHble 3Ha4YeHNs
koToporo BoapacTatoT oT 6anna 0 (/7 < k1) go Ganna 5 (7= k5).

2.8 B cTpykTypax, cooTBeTcTBYOWMX Bannam 0 1 1, nonoc4aTtocTb M OPUEHTUPOBKA OTCYTCTBYIOT, MO3ITOMY OHM
obbeguHeHbl OAHUM W TEM Xe NPeaenktHeIM 3HadYeHnem napameTpa 1< k1. Ecnv B Takux CTPYKTypax BbITAHYTOCTb OT-
OenbHbIX YacTul «BTOPOK dasbl» BOOMNb NUHUK Aedopmauuu: A(2) = k6, To oHU oTHOcATeA K Banny 1. Jpyrum npuaHakom
Ganna 1 cnyxuT obLas HanpaBNeHHOCTb CTPYKTYpPbl NpW OTCYTCTBUK nonoc: k2 > 12 k1.

2.9 CTpyKTypbl, COOTBETCTBYIOLWME Bannam oT 2 Oo 5, oTnuyarTes gpyr oT apyra koadduuueHToM nonocyaTo-
CTW, YTO BblpaKaeTcs CrnegylownuMm HepaBeHcTBaMm:

k3 > 1z k2 — ogHa-aBe CNolWHbIE M HECKONMLKO pa3opBaHHbIX nonoc (bann 2);

k4 > 1= k3 — HecKonbKo Nonoc, Npoxogawmx Yepes Bce none 3penus (bann 3);

k5 > I =z k4 — paBHOMepHoe YepegoBaHue nonoc (bann 4);

1z kb — HepaBHOMepHOe YyepegoBaHue nonoc (bann 5).

I.2.10 lNMocne oueHKW CTPYKTYPLI N0 KO3hMULMEHTY NONOCYaToCTH cneayeT NpoBepuTb aHU30TPOMNUID heppUTHOIO
3epHa. lNpegenbHoe 3HavYeHne KoadhpmumneHTa aHmnaoTponi A(1) noeeiwaetca oT k7 gna 6anna 2 go k9 gna 6anna 4.
MNepeHasHa4yeHwe Banna NPoBOAAT, eCNK B UCCNedyeMoi CTPYKTYpe KoadUUMeHT aHU30TponMu heppuTHOro 3epHa npe-
BbILLIAET NpeaensHoe 3HadeHue, AoNyCcTMMOe Ana cooTeeTcTBylowero banna: k8> A(1) = k7 ana 6anna 3; k9> A(1) = k8
ona 6anna 4; A(1) = k9 gna 6anna 5.

I3 MeToauka TpaBneHuA obpasuoB

[ns BbIABNEHUST MUKPOCTPYKTYPbI PEKOMEHOYETCH NPUMEHATE peakTue Maplwanna.

PeakTuB cOCTOUT 13 ABYX YacTeil:

yacTe A: 5 MN KOHUEHTPUPOBaHHOW cepHoit kncnotel H,SO, nntoc 8 r kpucTannos Wasenesoi kucnotel H,C,0,
nroc 100 Mn gucTunnuposaHHoi soapl H,yO;

yacTb b: 30 %-Hblit pacteop nepekunc sogopoaa H,05.

Yactm A n b nepemewneatot B cooTHoweHnn A:6=1:1 HenocpeacTeeHHO Nepen TpaeneHnem. Peaktus Mapwanna
OKa3blBaEeT arpeccMBHOE BO3OENCTBUE Ha BKIIOYEHWS, NOSTOMY TpaBneHue JOMKHO BbiTe KOPOTKMM. PeakTuB HaHOCAT Ha
NOBEPXHOCTL WNUda, MPOTHpas ero NoBePXHOCTh BaTHbIM TaMnoHoM B TedeHune 3 — 20 c. lNocne aToro octaTkun peaktuea
¥ NPOAYKTbl B3aMMOAENCTBUSA CMbIBaKOT NOTOKOM BOAI, LMWK NPOTUPaKT CNMPTOM W NpOCyLUMBaOT nog deHom. Mcnons-
30BaHWE CBEKENPUIOTOBNEHHOMO PeakTMBa AOMNYyCKAaEeTCs TONBKO B Te4EHWe odHoro paboyero gHs.

Takaa meToguka obecnedvBaeT HageXHblA 1 BOCNPOU3BOAUMBIN pe3ynbTaT TpaeneHws rpaHuL, heppuUTHOro 3epHa
Hapaay ¢ TpaeneHvem kapbuaoB (UeMeHTUTa) «BTOpPO dasei» Ha oBpa3uax c pasHoW CTPYKTYPOW, B TOM YACNE C pa3Hon
cTeneHblo gedopmauumn oeppuTHoro 3epHa. lNocne Takoro TpaeneHWsa pacno3HaBaHne CTPYKTYPbl C MOMOLLBI aHanusa-
Topa n3obpaxXeHu He NpeacTaBnaeT 3aTpyaHEHWIA.

4 Metoguka npoBefeHUA U3MEPEHUN

Becb UMK U3MEPEHUIA COCTOUT U3 CNeayoLWMX JeUCTBUN:

BU3yanbHbIA NOUCK yyacTka wnuda c Hanbonbwmum 6annom Yepes okynapbl MUKpockona npu yeenudeHun 100% n
Janee ycTaHoBKa yBenunyeHusa 500%;

NMOCTPOEHVE NaHOpaMmbl y4YacTka Wnvda ¢ Hanbonslwmm Gannom nonocyYaTocTi, HaaEeHHBIM paHee npy BUayarb-
HOM uccnegoBaHum obpasua, npy yeenuyeHun 500%;

pacnoa3HaBaHue «BTopol hasbl» 1 rpaHuy, eppyUTHOTO 3epHa Mo NpeaBapuTENbHO HACTPOEHHBLIM AXanasoHam no-
pOroB ApPKOCTH;

TOHKasa HacTpoiiKka pacno3HaBaHWsa rpaHnL, «BTOpoK asbl» U rpaHunL, heppuTHOro 3epHa;

pacyeT Ko3(PhULIMEHTOB NMONOCHATOCTH U KO3 PULMEHTOB aHU30OTPOMNWMK;

HazHayeHne Hanna Nonoc4aTocTu B COOTBETCTBUN C 1.2,

Nanee cHoea ycTaHaenueatoT 06bekTuB 10%, npegMeTHbIN CTONWMK MUKPOCKONA NEPEBOAAT Ha CNeayoLni y4acTok
wnuca ¢ HanbonsbwMm Hanmom CTPYKTYPHOW MONocY4aToCTH, W BbilleHa3BaHHbIA LKA M3MEpPEHWUIA MOBTOPSAKT. Takum
obpaszom Hakannueaetcs MHhopMauus no naHopamam c Havbonbliel nonocyaTtocThio. Kak Tonbko Ha Tpex y4yacTkax
wnncha OyaeT HarOeHo OAMHAKOBOE 3HAaYeHWe HanbOonbLUEN NONOCYaToOCTHN, M3MEPEHUA NpekpaLLatoT. [1na nccnegyemoro
o6pasua HazHa4aT 6ann Nonoc4aTocTH, YCTAHOBMEHHbLIN Ha 3TUX TPEX y4acTKax.

5 Tpe6oBaHuA K 0GopyaOBaHUIO U NPOrpaMMHOMYy oGecneyeHUIo

-5.1 Ons nony4yeHunsa n3obpaxxeHna MMKPOCTPYKTYPEI MCNONL3YEeTCA MeTarorpadmyecknia MuKpockon. PekoMmen-
[OYeTcs UCNoNb30BaTk 3eMeHblit CBEeTOMUNETP AN NOBbILEHWNA KOHTPAcTHOCTW M30bpaxeHus.

5.2 [Ons npaBMnbHOW MOEHTUUKALMIK «BTOPOW haskl» U rpaHunL, dheppuUTHOrO 3epHa U3MEPEHUA CrneqyeT NpoBo-
LOUTb MpUW yBenuyeHun He meHee 500™. MeHblUee yBenWueHWe AN NpoBeaeHUs U3MepeHUid He OOMYyCKaeTCs.

5.3 Ons pacno3HaBaHWa CTPYKTYPbl U NPOBEAEHUS U3MEPEHWUIA UCNOMNb3YETCH aBTOMAaTUYECKMIA aHanM3aTop u3o-
OpakeHnin, OCHaLLEeHHbIA LMdPOBOI KaMepoi, NoAKMIYEHHOW K NepcoHanbHOMY KOMMbIOTEPY.

5.4 Ons kanvbpoBkW aHanusatopa WU3obpaxeHwid, HeobxoAUMOW ONA onpedeneHWs pasmepa nona 3peHUus u
obLyero yBenuyeHusi CUCTEMbI, UCNOMb3YT 06bekT-MukpomeTp. CnegyeT MHOrOKPaTHO MOBTOPWUTL M3MEpPeHWs 0BbekT-
MWKPOMETPa AN BCEX UCMoMnb3yeMbiX 06 beKTUBOR M COXPaHWUTE NoNyYeHHbIe CpeaHue pesynkTraThl KanubpoBKU B MamMATH
KoMMbloTEPa.
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5.5 [na TO4HOW YCTAHOBKM MOpora fpKOCTH, NO3BONALLEN NPaBUNbHO Pacno3HaTb CTPYKTYPY, CreayeT Ucnorb-
30BaTh MONEPEMEHHOE MEPEKMHNEHNE MEXKOY peanbHbIM N300paxeHnemM CTPYKTYpPbl U pacno3HaHHBIM M300paKeHnem ¢
OEeTeKTUPOBaHHON «BTOPOA ha3oi» U rpaHuuamMu oeppuTHbIX 3epeH (dnvkep-meTton). MNonoxeHue NUKOB Ha rMcTorpaMme
pacnpegeneHns YpoBHSA CEpOro, COOTBETCTBYIOLLUX «BTOPOI chaze» n rpaHuuam oeppuTHOrO 3epHa, MOXET ObiTk MONeaHo
ANA NpaBWIbHOTO ONpefeneHna MHTepBana YpPoBHA CEPOTO M MOPOroBbIX YCTAHOBOK ANA AETEKTMPOBAHWA 3TUX COCTaB-
NALWKX CTPYKTYpPLI. [pK 3TOM O0NYCKaTCA TakMe HacTPOIKK, MPWU KOTOPLIX «BTOpad dasa» AeTeKTUPYeTCs HaumydLlmm
o06pa3om gaxe npy 4acTUYHOM OKpaLUMBaHUK rpaHuL, heppyTHOrO 3epHa. ANropuTM pacnozHaBaHUA JOMKEH YYUTLIBATL
BO3MOHOCTb TAKOr0 OKpPaLUMBAHWA M HE JOIBKEH NPUHMMATL BO BHMMaHWE YacTUYHO OKpaLLeHHble rpaHuLbl (heppUTHOTO
3epHa Npu pacrno3HaBaHuu rpaHunL, BTOpol dasbl. AHanu3aTop A0MMKEH MMETb BO3MOXHOCTb pasfensHoro A4eTeKTMpoBa-
HWA B OOHOM M TOM XKe None 3peHus, Nno KpanHen mepe, «BTOPOM hasbi» M rpaHnL eppuTHBLIX 3EPEH.

5.6 KomneioTepHasa nporpamMma JOIMKHA:

1) obecneunTs BBOA AaHHLIX O MPOUCXOXAEHUM 0Dpas3La, uccnegoBaTensckoM 0bopyaoBaHMK, AaTe UCCNenoBaHunin
W gpyrve cBefeHua no TpeboBaHuio 3aKkasquka;

2) ynpaensaTb aHann3aTopom u3obpaxeHun, BKMYas NOCTPOEHWE MaHopambl, B TOM YMCne B aBTOMaTU4ecKoM
pexrMe Npu UCMNOMb30BaHWM MOTOPM30BAHHOMO CTOMMKA C aBTOhOKYCOM;

3) npepoctaBuTh Bce HeobXOOMMBbIE MHCTPYMEHTHI aHanuaa wu3obpaxeHwid Ans npaBurbHOMO pacno3HaeBaHus
CTPYKTYpBbI;

4) npoeecTy 06paboTKy pe3ynLTaTtoBR M3MEPEHUIA, BKMKOYAA pacyeT napameTpoB MofiocHaTtocTh U aHU30Tponuu, a
TaKkKe HasHayeHue Banna Nonoc4YaToCTV HA OCHOBE YMCMEHHBIX 3Ha4YeHWUA 3TUX KO3ULMEHTOB B COOTBETCTBUM C Aepe-
BOM peLueHui (cM. pucyHok [L2) n npegencsHbIMK NapaMmeTpamu kputepues (Tabnuua 1);

5) coxpaHuTb B NaMATK KOMMbloTepa pesynbTaTbl BCeX M3MePeHWIA, NMonyYeHHbIX Ha y4acTkax wnvdga ¢ Hanbonb-
LLEl NonocYaTocThHo;

6) 3aBepLUUTb M3MEPEHUA K ONYBNWMKOBATL OTHET C pe3ynbTaraMy M3MEepPEHMIA, Korga oauHakoBOE 3HaYyeHve Hau-
Bonblwero 6anna HangeHo He MeHee YeM Ha Tpex y4acTkax wnuda.

.6 PaBorta c MMKpOCKONOM

[16.1 OBpasey cnegyeT yCTaHOBUTb Ha NpPeAMETHbIA CTONMWMK TakuMm obpasom, 4Tobbl HanpaBrneHne NpoKaTKku Ha
3KpaHe TpaHCNUpYytoLLero MoHuTopa BbINo ropu3oHTanbLHo.

(6.2 CnegyeT NnpoBepUTL LIEHTPOBKY MCTOYHUKA CBETA B MUKPOCKOME W OTPErynMpoBaThk YPOBEHb OCBELLEHHOCTU
Tak, 4Tobbl MaMepsiemoe none BbiNo paBHOMEPHO OcBelleHo. Ecnn, HECMOTPSA Ha NpeanpuHATLIE Mepbl, HepaBHOMEp-
HOCTb OCBELLEHHOCTW COXPaHSETCH, 3aTeMHEeHHas 4acTb MOMs 3peHUs He JOMKHa MelaTb AeTeKTupoBaHu Haubonee
CBETNbIX rpaHuy, dpeppuTHOro 3epHa. B npoTMBHOM cnyvae HepaBHOMEPHOCTE NMons 3peHWs cnedyeT OTKOPPEKTUPOBaTh
nporpamMmmHo-annapaTHeliMy CpeacTBaMu aHanuaatopa n3obpaxeHuns. MNonyYyeHHble HACTPOMKKM COXPaHAIOT ANs Kax[aoro
00BbEKTMBA MMKPOCKONA.

6.3 YTobGbI Npu BU3yansHOM HabMoOeHWM B OKYNSipbl MMKPOCKONA HAWTK y4acToK Winda ¢ Hambonbwum 6annom
Monoc4aTocTy, CNeayer yctaHoBuTs yeenuuerne 100™. 3ToT yyacTtok wnudpa cnegyet noMecTUTe B LIEHTP NONsA 3peHus
W yCTAHOBUTL yBenuueHme 500, utobbl monyuuTs Gonee BLICOKOE paspelueHue, HeobxogumMoe Ans uamepeHuin. Perynu-
POBKMW NPEAMETHOrO CTONWKA yCTaHaBNUBakT Takum obpasom, 4Tobel Npu dopmMupoBaHum naHopamel obpaszey ABurancs
«3MEWKOW» Mo KBadpaTy unu npaMoyroneHnky 6e3 Belxoga 3a npeaensl aHannsupyemoin NoBEPXHOCTY WwWnuda.

6.4 [Ons noebllWeHWs NPOM3BOAUTENBHOCTA M3MEPEHWIA PEKOMEHYEeTCs MCNOoMb30BaTh MOTOPM30BaHHbLIA CTOMUK
C aBTohoKYCOM ANsi aBTOMATUYECKOro NoCTPOeHWA NaHopambl He0BX0AMMbIX pasmMeposB.

I7 UzrotoBneHue naHopamMmbl U NOANOTOBKa K UBMEePEeHUAM

[7.1 [ns nocTpoeHWsa NaHopambl y4acTka wnvda ¢ Hambonbwum Bannom crniegyeT NPOBECTU CKIEMBaHWE CMEX-
HbIX MOMNEN 3peHus.

7.2 Ecnwu HanpaBneHve NpoKaTku Ha 9KpaHe MOHWTOpa He PAacronoXeHO ropW3oHTanbHO, TO criedyeT 3adaTh
3TO HanpasreHWe C NOMOLLBID CrieuMansHoro MHCTpYMeHTa aHanuaaTtopa u3obpaxkeHuid. MNpy 3anaHuy NUHUK NPOKATKK
HeoBXoAMMO YYUTLIBATEL HamnpasneHne Nonoc UK BbITAHYTOCTb OTAENbHbLIX 3NIEMEHTOB CTPYKTYPbI s 06pasuos, He co-
AepxXaLlmx nonoc.

7.3 Ecnw Ha naHopame UMeKTCA «pacTpaBbl» BOKPYT HEMETaNMMYEcKUX BKIOYEHUIA unu apyrue gedexts noaro-
TOBKWM MOBEPXHOCTU WNKMha, He OTHOCALLMECSH K MONOCYATOCTU CTPYKTYPbI, TO JONYCKAETCs MX Bblpe3aTb U3 3obpakeHns
naHopamel C MOMOLLBIO CNeLManbHOro MHCTPYMEHTa aHanuaaTopa u3obpaskeHwid, Npyu 3TOM OCTaBLUAACS ANA U3MEPEHUIA
nnoLans naHopambl He JoMmkHa BbiTe MeHee 0,5 Mm2.

I8 PerynupoBka ypoBHS Nopora ApKOCTU U Apyrve HacTPOWKNA NPy U3MepeHum

8.1 Ona geTeKTMpoBaHMsa «BTOPOM hasbl» M rpaHuL, (heppuUTHOIO 3epHa crieqyeT YCTaHOBUTL COOTBETCTBYHOLLNE
VM O1anasoHbl NOPOroB SPKOCTU.

8.2 YcTaHOBKY NOPOroB APKOCTM ANA AeTeKTUPOBaHNS «BTOPON hasbl» cnedyeT NpPOBOAUTL TakMM 0BpazoM, YTo-
Bbl AeTeKTUpPOBanNUCh BCE COCTABMAOLWME 3TON hasbl, B TOM Yucne Menkue 6e3 yBennyeHus paamepoB KpyrHbIX COCTaB-
nawowwmx. Cneagyert ncnons3oeaTs hrnvKkep-MeToa A NoucKa NpaBUibHbIX 3HAYEHWIA NOPOTrOB APKOCTH.

8.3 BrlibpaHHkble NOpOroBLle YCTAHOBKM CnedyeT NpoBEpUTL Ha «BTOPORM dasze» U rpaHuuax dheppuTHLIX 3epeH B
pa3HbIX YacTsX NaHopaMbl Nepes Havanom ee aHanusa B Lenom. Cneayer yToOYHUTL 3T YCTAHOBKM, NCNONb3ya dinnkep-
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MEeTO ANA Pas3fnMYHbIX YacTel naHopambl, YBEMWYEHHLIX 0O pa3mepoB, YA0DHbIX AnA HabnogeHWa 3a NpaBuIbHOCTHH
pacno3HaBaHWs BCEX rpaHunl.

8.4 [Ins KOppeKTUPOBKM pacno3HaBaHUA rpaHvl (PEPPUTHOTO 3epHa M «BTOPON (hasbl» CriefyeT UCMOoNb30BaTb
WUMEILLMECH B aHanM3aTope n3obpaXeHnin AoNOMHUTENbHbIE HACTPOWMKIA:

1) PEKOHCTPYKLMA NMIIOX0 NPOTPaBMEHHbIX rPaHuL, (hepPPUTHBIX 3EPEH;

2) UCKIoYeHWe 13 aHanM3a obbLEKTOB CTPYKTYPLI MO MUHWMAIBHOW NMOLWaaW 3epHa MM MUMHUMAasbHOW MoLlagu
yacTuy «BTOpOW dasbl».

.9 MorpewHocTs U3MepeHUn

9.1 HenpaeuneHas Bhipe3ka obpasua, NpuBoasALLAas K OTKIOHEHWIO NNOCKOCTH Wwnuda OT HamnpasneHns npokat-
KU1, NpUBeOeT K oMBKaM uaMepeHuid. Heo6xoguMo UCKNKYUTE pasopreHTUpOoBKKU Bonee yem Ha 5°.

9.2 [ns knaccudmkaumm cTpykTyp Mexay 6annamm 0 n 1 Mcnonb3yeTca napameTp aHW30TPonNuu «BTOPOR dpaskl»,
a NpaBWMBHOCTL ONpedeneHsa aToro napameTpa 3aBUCKT OT TOrD, HACKOMbKO BEPHO YCTAHOBIEH MOPOr ApKocTW. Hanpu-
Mep, Npu NepefeTekTMPOBaHUM «BTOPOM hasbl» U3-3a CNUSHUS COCEAHUX YacTul, UX BbITAHYTOCTb YBENMUYMBAETCH, YTO
MOXET MPUBECTU K HAa3Ha4YeHWIO 3aBbILLeHHoro Banna.

9.3 [Ons npaBWNbLHOM OLEHKW NapaMeTpa aHU30TPONUMU HeoBXOAMMO YETKO yKa3aTe HarnpasneHue NUHUKM NpokaT-
KW, Npy 9TOM peKkomeHAyeTcs BbibupaTth ANs aHanuza Takve MecTa Ha wnude, rae HanpaesneHue nonoc coxpaHsano Bwl
nrnockonapannensHbIA XapakTep Ha Bcel uccrenyemol naHopame. Heobxogumo nzberate OLEHKY pacxogswimxcsa unm
CXOAsLLMXCH Nornoc.

9.4 [Ons oueHku Aonv AehopMUPOBaHHBIX 3epeH B (DePPUTHBIX NOMNOCAX UCNOMb3yETCA NapameTp aHU30TPOonuK
dreppuTHOro 3epHa, a NPaBUIbHOCTE pacyeTa 3Toro napamMeTpa OnpedenseTca Tem, HAacKoNbKo BEPHO pacno3HaHbl rpa-
HULbBI )EPPUTHOMO 3epHa, YTO 3aBUCUT OT COOTBETCTBYHOLLMX YCTAHOBOK MOPOroB APKOCTH, @ TAKKe HACTpOeK anroputma
BOCCT@HOBMEHWA NNOX0 NPOTpaBneHHbIX rpaHvy. CneayeTt Ncnonb3oBaTe TakMe YCTaHOBKM BhileHa3BaHHbIX MHCTPYMEH-
TOB aHanusartopa UsobpaxeHui, Npy KoTopbiX BOMBLUMHCTBO MNMOX0 NMPOTPAaBMAEHHbIX rpaHuL, (heppUTHOro 3epHa BoccTa-
HOBMEHO, HO NMPW 3TOM HE NOSBUNNCE apTedakThl, NPUBOAALLME K UCKYCCTBEHHOMY LENEHUI0 3epeH.
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