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Mpepgncnosue

Llenn, ocHOBHble NpVHLMNbLI 1 06LMe npaBuaa NposBefeHns paboT N0 MeXrocyfapCcTBEHHOW cTaHaap-
Tnsauuu yctaHossieHbl FOCT 1.0 «MexrocygapctBeHHas cuctema ctaHgaptunauymm. OCHOBHbIE MOSIOXEHUSA»
n FOCT 1.2 «MexrocyfapcTBeHHas cuctema crtaHgaptusaumn. CtaHaapTbl MeXrocygapCcTBeHHbIe, npasuia
N peKkoMeHAauuy No MexrocyfapcTBeHHON cTaHjapTusauumn. MNpaeuna pa3paboTkn, NPUHATUA, 06HOBNEHNSA
N OTMEHbI»

CsefileHusa o ctaHjaprte
1 PA3BPABOTAH ®epaepasibHbiM  FOCYAapCTBEHHbIM YHUTAPHbIM  NpeanpuaTMem «LieHTpanbHbIi
Hay4yHO-UccnefoBaTeNbCkUiA UHCTUTYT YepHoil meTannypruv um. W. M. BapauHa» (®ryn «UHWWuepmet

um. W. M. BapgnHa») n O6LwecTBOM C OrpaHUYeHHOl OTBETCTBEHHOCTbIO «TukcomeT» (OO0 «TukcomeT»)

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKAM KOMUTETOM Mo cTaHgaptusaumn MTK 120 «YyryH,
cTaslb, npokKar»

3 MPUHAT MexrocyfapCTBeHHbIM COBETOM MO CcTaHgapTu3auuu, MeTposiormm u cepTudurkauun
(npoTokon oT 22 gekabps 2020 r. Ne 58)

3a NpuUHATHME NporosocoBasin:

KpaTkoe HaumeHoBaHue cTpaHbl Kopa cTtpaHbl no CokpallyeHHoe nakblenoaanune HalumoHanIbHOro
no MK(MWCO 3166) 004 -97 MK(WCO 3166)004-97 opraHa no ctaHgaprtusauumn

Benapycb BY lFocctaHgapt Pecnybnukn Benapycbh

Poccus RU PoccTtaHpapT

TagxukucTaH T TamkukctaHgapT

Y36ekucTtaH uz Y3ctaHgapt

4 Mpuka3om defepanbHOro areHTcTBa No TeXHUYECKOMY perynnposaHunio n Mmetposnorun ot 30 gekabps
2020 r. N» 1441-cT mexrocyfapcTBeHHbli cTtaHgapT TOCT 5640—2020 BBefeH B AelicTBME B kayecTse
HaluvoHasbHoro ctaHgaapTta Poccuiickoin ®epepaunmn ¢ 1 oktabpsa 2021 .

5 B3AMEH FOCT 5640-68

WNHbopmauus o BBefieHn B feiicTBUe (NpekpalleHun AeiicTBUS) HacToALero cTaHgapTa n n3me-
HEHWIi K HEMY Ha TeppuTOpPUN yKa3aHHbIX Bbille rocyaapcTB Nyb/mkyeTCs B yKasaTenax HaunmoHa bHbIX
CTaHfapToB, M3haBaemMblX B 3TUX rocygapcTsax, a Takke B ceTu IHTepHeT Ha caliTax cooTBeT-
CTBYHOLLMX HAaLMOHA/bHbIX OpraHoB No cTaHgapTu3auuu.

B cnyyae nepecmoTpa, U3MEHeHWs WM OTMeHbl HacTOfAWero craHjapTa CooTBeTCTBYyLWas
nHhopmauusa 6yfeT ony6arkoBaHa Ha oULMAbLHOM MHTEpPHeT-caiiTe MexrocysapcTBEHHOIO coBeTa
no cTaHjapTu3auuu, MeTposiornm n cepTudurkauun B KatTanore «MexrocygapcTBeHHble CTaHAapTbi»

© CraHpapTuHdopM. odhopmieHune. 2021

B Poccuiickoii ®eaepauun HacTOsLLMIA CTAaHAAPT HEe MOXET 6bITb MOMHOCTLIO UK
YyacTMYHO BOCMPOW3BEAEH, TUPAXKMPOBAH U PacnpoCTPaHEeH B KauecTBe opuLManbLHOTo
u3gaHusi 6e3 paspelleHns deaepanbHOro areHTCTBa MO TEXHUYECKOMY PeryivpoBaHuto
1 METPOIOrni
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M E X TTOCUYJ4APCTO BETHH®B # CTAHAOAPT

CTANb

MeTannorpaduyecknii MeTos OLEeHKN MUKPOCTPYKTYpbl NpokaTa
CTanbHOro NI0CKOro

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

[ata eBegeHns — 2021—10—01

1 O6nacTb NpUMeHeHUs

1.1 HacTosAwumii cTaHAapT pacnpocTpaHseTcs Ha NAOCKUIA NpokaT (IMCTbI, PYOHbI, MOMNOCHI U NEHTA) 1
yCcTaHaB/MBaeT MeTO/bl OLEHK/ B CTa/IM HENEerMpoBaHHON M NermpoBaHHON CTPYKTYPHO-CBOOGOAHOIO LieMeH-
TMTa. NepamTa, N0N0CHaTOCTU N BUAMAHLLUTETTOBON CTPYKTYpPbI.

[lonyckaeTcsa npyMeHeHne HaCToALWEero cTaHaapTa A1 OUEeHKM MUKPOCTPYKTYPbl ApYruX BUAOB MeTasl-
nonpoayKuuu 13 HenervpoBaHHOW 1 nernpoBaHHol AethOpMMPOBaHHON CTanu, B TOM Yuc/e nocne TepMuye-
CKOI 06paboTKu.

1.2 MNprmMeHeHne MeTOA0B OLEHKM MUKPOCTPYKTYPbl MO HACTOSILLEMY CTaHAAPTY AO/MKHO ObiTh yKasaHo
B HOPMAaTUBHbIX JOKYMEHTax Ha nocTaBKy MeTasionpoayKLmn.

2 HopmaTuBHbIE CCbINKN

B HacTosflLeM cTaHgapTe UCnosib30BaHbl HOPMATMBHbBIE CCbIJIKU Ha Criefyolme MexrocyaapcTBeHHble
cTaHgapTbl:

FOCT 3647 Martepuansl WwWandoBasbHble. Knaccudumkauus. 3epHUCTOCTb U 3epHOBOI cocTas. MeToapl
KOHTpONS

FOCT 25593 MMacTbl anmasHble. TeXHU4eckne ycnoBsus

FOCT 33439 MeTannonpoaykums 13 YepHblX METaINIOB U CM/IABOB Ha XXe/1e30HUKe1eBOI U HUKEEBOWA
ocHoBe. TepMuVHbI U onpeaeneHust No TepMUMYeckoii obpaboTke

NMpumevyaHue — lMpy NOMb30BAHUM HACTOSLLMM CTAHAAPTOM Lienecoo6pasHo NpoBepuTb feiicTBME CCbIOY-
HbIX CTaHAAPTOB W KNaccuthmkaTopos Ha opuLManbLHOM MHTEpHEeT-caliTe MexrocyapCTBEHHOro coBeTa no cTaHfapTy-
3auun. MeTponoruu v cepTudmkaumm (www.easc.by) nnm no ykasatensim HauuWoHasbHbIX CTaHAAPTOB, M3fJaBaeMbiM B
rocyfiapcrBax, ykasaHHbIX B MPeAnCIoBUN, UAKN Ha OPULManbHbIX caiiTax COOTBETCTBYIOLMX HALMOHAIbHbIX OPraHoB Mo
cTaHfgapTusauun. Ecnn Ha OKYMEHT AaHa HefaTWpoBaHHAs CCbifika, TO ClieAyeT UCNONb30BaTh JOKYMEHT, AeNCTBYOL NI
Ha TeKyLWMWiA MOMEHT, C y4eTOM BCEX BHECEHHbIX B HEFO U3MEHEHW. ECnn 3aMeHeH CCbINOYHbIA AOKYMEHT, Ha KOTOPbI
[laHa JaTupoBaHHas ccbifika, TO crneayeT UCNo/b30BaTh yKasaHHy BEPCUIO 3TOr0 [OKyMeHTa. Eciu nocne npuHATUs
HacTOoALLEero A0KYMEHTa B CCbI/IOYHbIM JOKYMEHT, Ha KOTOPbI/ AaHa A4aTMpOBaHHAas CCbiNKa, BHECEHO U3MEHEHMe, 3aTpa-
rMBatoLLee NosIOXKEHNE, HA KOTOPOE faHa CChI/IKa, TO 3TO NOMOXEHNE NPUMEHsieTcs 6e3 yyeTa JaHHOTO U3MEHEeHUs. Ecnm
CCbINIOYHbI [JOKYMEHT OTMEHEH 6€e3 3aMeHbl, TO NMOJIOXKEHNE, B KOTOPOM flaHa CCbI/IKa Ha Hero, NPUMeEHAEeTCs B YacTu, He
3aTparvBatLLeli 3Ty CCbIKY.

3 TepMuUHbI U onpeaeneHnda

B HacToslweM cTaHaapTe npumeHeHbl TepMuHbl no FTOCT 33439, a Takke crnegytowme TepMUHbI C COOT-
BETCTBYIOLLMMU ONnpefesieHnAMA:

31 LLEMEHTUT CTPYKTYPHO-CBOGOAHBIV (TPETUYHBIA): Xumnyeckoe coeguHernne Fe3C. cogepxallee
6.67 % C.

N3paHue oduymansHoe
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MpumeyaHune — TPETUUHbIV LEMEHTUT BbIAENAETCS MO rPaHMLAM 1 Ha CTbIKax (DepPPUTHLIX 3ePEH B Masloyrie-
pogucToii cTanu B pesy/bTate pacnaja a-pacteopa no AuHWM PQ AnarpamMMbl COCTOSIHUS Xee30-yrnepogs,.

3.2 BTOpa“d qaasa: YCNoBHbIii TEPMUH, BBe,quHbIVI ONA NPOCTOTbl ONMCaHNA 3Ta/IOHHbLIX LWKasl 1 Kon-
4YeCTBEHHOro onmcaHna nosioc4aToCcT C NOMOLbLIO aHann3aTopa M306pa)KeHVIVI.

MpumeyvyaHune — lMNog BTOPOIi (ha3oii NoOHMMaETCs NepUT, GENHUT 1 Apyrue NpPoAyKTbl pacnaja aycTeHuTa, oT-
NINYHbIE NO APKOCTU OT (DEPPUTHON MaTPULbI.

3.3 nonocuyaTtocTb: CNOCO6HOCTL 3/1EMEHTOB CTPYKTYpbl CTaseli 06beANHATLCA B OTAE/bHbIE Crlow,
OpPUEHTUPOBaHHbIe BAO/b HANPAB/IEHUS NPOKATKM.

MpumevyaHune — onocyaTocTb CTPYKTYpbl CTann deppuTo-nepaMTHOro unm chepputo-6eiHUTHOrO knacca, a
Takxe ctanu c 6osiee CMNOXHON CTPYKTYpoOIi (HanpuMep, nocse 3akaskum U 0TNycka) onucbiBaeT XapakTep B3avMHOro pac-
NOSIOXEHNS 3TUX 3/IEMEHTOB CTPYKTYpPbl, B HACTHOCTW CTENEHb UX Pa3feneHns Ha OTAesbHble, YeTKO BblpaXeHHbIe C/ou,
obpasoBaBLUvecs BbITArMBaHMeM obnacTteli MUKpocerperauuv BAofb HanpasneHus gegopmayun. Ha obpasosaHue no-
nlocyaToii CTPYKTYpbl BAMSIOT: MeTanypruyeckas HacneicTBeHHOCTb cnsba (61oma), TouHee cerperauusi npumeceit no
€ro CeYeHuto, a Takxe Takme TexHonornyeckme gaktTopbl NpoKaTk1, kak TemnepaTtypa koHua ropaueii gecopmauum, cre-
neHb 06XaTusa Npu ropsiyein gecopmarmmn u apyrve.

3.4 opveHTUPOBKA CTPYKTYpPbI: BbITAHYTOCTb OTAE/MbHbIX 3/1IEMEHTOB CTPYKTYPbl UK obLias Hanpas-
NIEHHOCTb CTPYKTYPbl BAO/b JIMHAU NPOKaTKN 6€3 pasfeneHns Ha YeTkue ciou.

MpumeuyaHume — OpPUEHTMPOBKA 3aBUCUT OT AePOPMUPYEMOCTM CTPYKTYPHBIX COCTABMAOWMX, & TakKe OT CcTe-
neHn gedopmalny MeTania npu NpoM3BoACTBE NpokaTa.

3.5 cTepeonornyeckme nsmepeHus: MiamepeHus, npoBoavMble Ha ABYXMEPHbIX MIOCKOCTAX WANGOB
AN XapakTePUCTUKN TPEXMEPHbIX COCTaBASAOLNX MUKPOCTPYKTYPbI.

3.6 naHopama: HecKonbKo COeAUHEHHbIX APYr C APYrOM CMEeXHbIX Noneli 3peHus, noayyveHHbIX npu
yBenuueHnun 500" v Bbilwe, A5 UCCNefOBaHNSA NOBEPXHOCTM wanda naowageto 0.5 MM2, BUAUMON B OKYNApbI
MUKpOCKona npu ysennyexnun 100",

3.7 ypoBeHb Ceporo: 3HayeHne ApKOCTU Ha LiKane, cocToslei n3 256 rpagauuii ot ynctoro 6enoro
[0 CMJIOLHOIO YepHoro.

3.8 nopor ApKOCTU: YpOBEHb CEeporo, No KOTOPOMY NPOU3BOAUTCH GUHapM3auus Wan nepesof WU30-
6paxeHns N3 rpagaLmii ceporo B YepHo-6es10e AN onpeAesieHns rpaHnL, «BTOpoii hasbl» 1 rpaHnL, heppuTa.

3.9 dnukep-meToa: MNMonepemeHHoe nepeknoyeHe Mexay peasbHbIM Y pacno3HaHHbIM M306paxeHu-
€M CTPYKTypbl Npu ero 6uHapu3auuy gnsa npasuabHOTO Bbibopa nopora ApKoCTU.

4 OT60p M NogroToBka o6pasyos

4.1 MecTo oT60pa 06pasLo., HanpasneHne (OpUeHTaums) 1 UX KOIMYECTBO A1 OLEHKN MUKPOCTPYKTY-
pbl AO/MKHO 6bITb YKa3aHO B HOPMaTUBHbIX AOKYMEHTaX Ha NocTaBKy MeTas/IonpoayKLmu.

4.2 O6pasupbl 4NS OLEHKN MUKPOCTPYKTYPbl AO/MKHbI BKIOYATb BCI TO/LWMHY MeTanfonpoaykuum u
MMeTb OPMEHTUPOBKY BAO/b HANPaB/eHUs NpokaTku. JanHa kaxkgoro obpasua BAob HanpasieHns NpoKaTku
[o/mkHa obecneynBaTtb M3roToBNeHUe Wanda nnowanbo NOBEPXHOCTU HE MeHee TOMLWMHbI MeTan10nNpoaykK-
uumn (B MMnaMMeTpax), yMHOXEHHO Ha 40 MM, Cxema Bbipe3ku 06pasLoB M3 MI0CKOro npokaTta npveejeHa
Ha pucyHke 1. nnockocTb wWnda 3awTpuxoBaHa. Cxema Bblpe3ku obpasua A8 4pyrux BUAOB MeTannonpo-
AYKUUW foKHA ObITh COrlacoBaHa U3roToBUTENIEM U 3aKa3UuKOM.

4.3 O6pasubl M3 MeTa/IoNpPoAyKLUUN Bbipe3atoT 0ObIM  MeXaHUM4Yeckum CcnocoboM C NPUMYCKOM
0.5—1.0 mm. Mpunyck pacxogyeTca npu LWANOBaHNN U HEOOX0AUM ANS yAaNeHUss HepOBHOCTEW NMOBEPXHO-
CTV Noc/ie peskun, a Takke UCKIIYeHUss NoCNeACTBI TEPMUYECKOro BO3AENCTBUSA, KOTOPOEe MOXEeT NpuBecTn
K UBMEHEHWIO CTPYKTYpbl MeTasna.

4.4 Ha kaxppbllii 06pa3eL, HAHOCAT HECMbIBAEMYI0 MapKMPOBKY, KOTOpas AO/hKHA IEerKo YATaTbCA U COo-
JepxaTb CBeAeHNs, HeobxoanMble ANS ero 0fHO3HaYHOW naeHTudMKaumum.

4.5 PekomeHfyemas MeToAMKa NOArOTOBKY LWANGOB NpUBEeAEHa B NPUIOXEHUN A.

[lonyckaeTcs U3roToBneHne WANg OB BPYUHYO.

Mpovecc NpurotToBneHns WndoB Ao/MKEH 06ecneynTb BbICOKOE KauecTBO MX MOBEPXHOCTH, Heobxoaun-
MOe A5 OLEHKN MUKPOCTPYKTYpbI. [MOBEPXHOCTbL Wnda Ao/mKHa 6bITb NOCKOW, a rnybuHa penbeda wnvda
He npesblWwartb ry6uHbl hokyca npuMmeHsiemoro obbekTnsa. Mpu ncnonb3oBaHWM aHanm3aTopa nsobpaxe-
HWIA He fonyckaeTcs Hannyue uapanuH WwupuHoi 6onee 1.0 MKM.
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5 MeToAbl OLEHKU MUKPOCTPYKTYPbI

5.1 O6umre nonoxeHns

5.1.1 Ha noAroToBAeHHbIX Wangax oLeHKy MUKPOCTPYKTYPbl NPOBOASAT METOA0M CPaBHEHWS ¢ n3obpa-
XEHUsIMW 3TasIOHOB COOTBETCTBYIOLLEN LUKAsbI UN C MOMOLLbI0 aHanmM3aTopa n3obpaxeHuin (nonocyaTocTb).
[nameTp nsobpaxeHus atasioHoOB coctaBnseTt 80 MM.

5.1.2 [nsA OueHKN CTPYKTYPHO-CBOOOAHOIO LieMeHTUTa Wan nepavTa NpUMEHsSIoT MUKPOCKOMbI C yBe-
nnyeHnem (360 — 400)*, A OLEHKN NoN0CYaTOCTU Y BUAMAHLLTETTOBON CTPYKTYPbl — MUKPOCKOMbI C yBe-
nunyennem 100*. Ona oueHkM aHm3oTponuu dhepputa Npu HasHavyeHun BGanna nonocyatocT nNpy NOMOLLM
aHanmnsaTopa n3obpaxeHunin NPUMEHSIIOT MUKPOCKOMbI C yBennyeHnem 500*.

[JlonyckaeTcsa nNpoBOoAWTb OLEHKY CTPYKTYPHO-CBOOOAHOMO LEMEHTUTa wauM nepauTa npu yBenunyeHuu
Mukpockona 500*. s atoro npu yBenmyeHnr 500" ¢ Mcnosib30BaHMEM aHanm3aTopa M306paxeHunin cTponTcs
naHopama nowaabio He MeHee niowaan n3obpaxeHsa CTaHAAPTHBIX LWKas, NOMYYEHHbIX NPY yBEUYEHUN
(360 — 400)". n npoBOAMTCA Has3HayeHMe 6asia COOTBETCTBYIOLLEN LWKaibl MyTEM CPABHEHUSA MOMYYEHHOro
1306paXeHust ¢ M306paxeHNs MU 3TasIOHOB.

5.1.3 Mpx nonb3oBaHUN WKanamn ctaHgapTa HeobxoAMMO ykasblBaTb HOMEP LKasbl, 6ain n 6ykseH-
Hoe 0603HauveHve psga (Hanpumep, wkana 2. 6ann 0. pag A).

5.1.4 OueHKy MUKPOCTPYKTYpPbl MPOBOAAT NMyTEM ee COnocTaBfeHns C 306paXeHUs MU 3TasloHOB COOT-
BETCTBYIOLMX LUKA WX C NOMOLLbIO aHanm3aTopa n3obpaxeHuii (nonocyatocTb). Mpyu 3TOM OLEHKY CTPYK-
TYPHO-CBOGOHOTO LieMeHTMTa, nepavnTa, nosocyaTtocTV U BUAMAHLLITETTOBON CTPYKTYpPbl NPOBOAAT MO Haw-
6onbluemy 6anny, HalijeHHOMY He MeHee YeM Ha Tpex ydyacTkax Lnnda. MoBepxXHOCTHbIA cnoli meTanna
rny6uHoi npumepHo 10 % OT TO/LMHBI NI0CKOTO NpoKaTta C KaXAol CTOPOHbI, @ TakkKe 0CeBYH XMMUYECKYIo
HEOAHOPOAHOCTb, OT/INYHbIE OT MUKPOCTPYKTYPbl OCHOBHOW TOJILLMHbI NpOKaTa, He yYMTbIBatoT.

5.2 LWkanbl AN OUEHKN MUKPOCTPYKTYPbl CTasn C NOMOLLbIO 3Ta/IOHOB

5.2.1 Wkana 1— CTPYKTypHO-CBOGOAHbIA LEMEHTUT

LLikana NS OLEeHKN CTPYKTYPHO-CBOOGOAHOTO LLeMeHTUTa B ropsyekataHoM (B TOM UYMC/Ie OTOXOKEHHOM)
npokaTte U3 cTaavm ¢ MaccoBoli fonei yrnepoga o 0.15 % nocTpoeHa B 3aBUCUMOCTU OT KONIMYeCTBa, (DOpPMbl
1 PacnonioXeHUst LEMEHTUTHbIX YacTuL, U COCTOUT 13 Tpex psgos (A. b. B) no wectb 6ann10B B kaXxaom pagy.

Pag A noctpoeH no npuHUMNy o6pasoBaHWsA LEMEHTUTHOW CeTKM Mo rpaHuuam 3epeH. [na konuue-
CTBEHHOW XapakTepPUCTUKM UCMNO/b3yeTcs A0S NepyMeTpa OTAEe/bHbIX 3epeH heppuTa, 0XBaYeHHas CETKOM
LemMeHTuTa.

Pap B nocTpoeH no Bo3pacTaHuio pasMepoB YacTuL, CTPYKTYPHO-CBOOOAHOTO LieMeHTUTa, 06pasyoLmx
OfHOC/OVHbIE, ABYXC/OWHbIE Y MHOTOC/OMHbIE LEeNOYKN Pa3NYHOi NPOTSHXKEHHOCTL.

Psp B nocTpoeH no npyHuMny nepexoja paBHOMEPHO pacnpefeneHHo TOYeYHO Cbinv B HepaBHOMEp-
HYI0 MofiocHaTylo CTPYKTYpY.
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[nsa kaxporo 6anna wkansl 1 onnucaHme MUKPOCTPYKTYpbl NpuBefeHo B Tabnuue B.1 (npunoxeHue B),
n306paxKeHne aTasioHa MUKPOCTPYKTYpbl — B Tabnuvue B.1 (npunoxeHue B).

5.2.2 Wkana 2 — Mepnut

Llikana Ana OLEHKM KONMYecTBa ¥ XapakTepa pacnosiokeHns nepavTa B NpokaTe U3 cTaium ¢ MaccoBoOM
poneii yrnepoga ot 0.10 % go 0.30 % nocTpoeHa B 3aBUCUMOCTW OT CTPOEHNA nepamTa (3epHUCTLIN Uan cop-
6UTO06PA3HbINA). Ero KOIMYECTBA U XapakTepa pacnpegeneHus u coctouT ns Tpex psgos (A. B. B) no wecTtb
6an10B B KaX40M psgy.

Pag A npefHasHauveH /19 OLeHKN 3epHUCTOro nepnuTa B XO/I0HOKaTaHOM MNpokaTe U3 ctasim ¢ Macco-
BOW goneii yrnepoga ot 0.10 % ao 0,20 %. MNpu yBennyeHun 6anna ysenmumaeTcsi pasMep 4yacTul, LLeMeHTU-
Ta n HabnpaeTcs TeHAeHUNA K 06pa3oBaHunio Nonoc.

Pap B npegHa3HayeH s OUEHKM copbuToo06pasHoOro nepsauTa B ropsyekaTaHoM npokarte u3 ctanu ¢
maccoBoit gonei yrnepoga ot 0.10 % go 0,20 %. MNpu yBesiMueHnn 6anna 3epHUCTbIN NepauT NepexoauT B
nnacTuHyaThblli ¢ 06pasoBaHNEM pasfesibHbIX NOoC.

Pan B npegHasHayeH AN OUEHKM nepavTa B ropsyekataHoOM npokare M3 cTtanum C MaccoBOW goneii
yrnepoga o1 0.21 % go 0,30 %. MNpwn yBennyeHnn 6anna MUKPOCTPYKTypa ¢ HE6OMbLWMMU OAHOPOAHBIMU MO
BE/IMYMHE W PaABHOMEPHO pacnpefesieHHbIMY yYacTKkaMu nepavTa CTaHOBUTCA HEOLHOPOAHONM nonocyaTol
CTPYKTYPOW, Npyn 3TOM OLeHKY MUKPOCTPYKTYpbl HEO6XO0AVMO NPOBOAWTL MO IMKBALMOHHON 30HE, COCTOSILLEN
13 CKOMJIEHUI NepaunTa B BUAE LUMPOKNX CMIOLHBIX NOMOC.

[na kaxgoro 6anna wkanbl 2 onucaHne MUKPOCTPYKTYpbl NpusefeHo B Tabnuue b.2 (npunoxeHue b),
n3obpaxeHune aTasloHa MUKPOCTPYKTYpbl — B Tabnuue B.2 (npunoxexne B).

5.2.3 Wkana 3 — MonocyatocTb PEPPUTO-NEPANTHON CTPYKTYPbI

Lkana Ana OLEHKM NOI0CHATOCTU B CTPYKTYPE Mep/IUTHbIX CTasieil MOCTpoeHa No NpuHumny Bo3pacTa-
HVSA KONMYecTBa NEPSIMTHBLIX U PepPUTHBIX MOMNOC C YYETOM MX CM/IOLHOCTU U CTEMEHU PABHOOCHOCTU 3epeH
B noJsiocax v cocTounT n3 Tpex pagos (A. b. B) no wectb 6a1/108 B KaXA0M pagy.

Papg A npefHasHayeH 419 OLEHK/M NosocyaTocTh B CTa/IM C MaccoBoi fonei yrnepoga Ao 0.15 %.

Pan B npegHasHayeH A8 OULEHKM MosiocyaTocTy B CTa/IM C MaccoBoW goneit yrnepoga ot 0,16 % fo
0.30 %. Mo cornacoBaHuUio C 3aKa34nkoM JonyckaeTcs Mcnonb3osatb pafd b gna craneii ¢ maccoBoi gonei
yrnepoga o 0,15 % B cnyyae ux CTPYKTYPHOro COOTBETCTBUS M30OPaXKEHUSAM 3TOro psaga.

Psp B npegHasHayeH A1 OLEHKM MOs0CYaTOCTV B CTa/IM C MaccoBoii goneit yrnepoga ot 0.31 % go
0.50 %.

[nsa kaxporo 6anna wkansl 3 onnucaHne MUKPOCTPYKTYpbl NpuBefeHo B Tabnuue b.3 (npunoxeHue b),
n3o6paxeHne aTanoHa MUKPOCTPYKTYpbl — B Tabnuue B.3 (npunoxexune B).

5.2.4 lWkana 4 — BugmaHWwTeTTOBA CTPYKTYpa

Llkana Ans oueHKM BUAMAHLLTETTOBOW CTPYKTYpbl B MEP/UTHONM CTanu mnocsie neperpeBa NocTpoeHa
no NPUHLMMY BO3pacTaHUs KONM4YecTBa M pasmMepoB UrofibyathiX Bbife/leHWin hepputa v BEMUMHBI 3epHa,
onpeaensieMoii no cheppuTHOIA ceTke, COOTBETCTBYIOLLEN pa3Mepy AeliCTBUTENIbHOIO ayCTEHUTHOIO 3epHa, U
cocTouT 13 AByx pAgos (A. b) no wecTb 6ann0B B KaXA0M psaay.

Psp A npegHasHaveH AN OLEHKM BUAMAHLWTETTOBOW CTPYKTYpbl B CTann C MaccoBOl fonen yrnepoga
o1 0,15% po 0.30 %.

Papn B npegHa3HaveH 4N OLEHKW BUAMAHLITETTOBOV CTPYKTYpPbl B CTa/ C MaccoBOn foneit yrnepoga
ot 0.31 % o 0.50 %.

Ansa kaxgoro 6anna wkansl 4 onucaHne MUKPOCTPYKTYpbl NpuBeAeHo B Tabnuue b.4 (npunoxexue b),
n3obpaxeHune aTasioHa MUKPOCTPYKTYpbl — B Tabnuue B.4 (npunoxexve B).

5.2.5 Wkana 5 — MonocyatocTb eppuTo-6BAHUTHON CTPYKTYPbl BbICOKOMPOUHbIX HU3KOETUN-
poBaHHbIX cTanei

Llkana fna OLeHKy NonocyYaToCTV CTPYKTYPbl BbICOKOMPOYHbIX HU3KO/IErMpOBaHHbIX CTanel nocTpoeHa
no NPWHUMNY BO3pacTaHusa Konuyectsa 6eMNUTHBIX NOI0C C YHETOM UX CM/IOWHOCTA U PaBHOOCHOCTU 3epeH
B (heppUTHBIX Nosiocax M COCTOMT U3 Tpex psAoB Mo WwecTb 6annoB B kaxaoMm. MNepsBble gBa psga npefHa-
3HayeHbl A/ OLLeHKM NosIocYaTocTy Npu yBesMyeHnn Mukpockona 100" m 500*%, TpeTuit psig — AJ/15 OLLEHKM
aHn3oTponuu cheppuTa nNpun ysenmuenun mmkpockona 500'.

[nsa kaxporo 6anna wkansl 5 onnucaHne MUKPOCTPYKTYpbl NpuBefeHo B Tabnuue B.5 (npunoxeHue b),
n3o06paxeHne aTanoHa MUKPOCTPYKTYpbl — B Tabnuue B.5 (npunoxexune B).

5.3 OueHka MUKPOCTPYKTYPbl CTany C MOMOLLbI aBTOMaTUYECKOTO aHanmaa n3o6paxeHuii

[Nsi OUEHKM MUKPOCTPYKTYpPHOW MNo/ocyYaTtocTM cTtanu eppuTo-nepuTHoro, gepputo-6eiHUTHOro
knacca u ctasneii ¢ Tpemsi u 6osiee CTPYKTYPHLIMU COCTaB/SIIOLMMU PEKOMEHAYETCS UCMO/b30BaTh METOANKY
KO/IMUYECTBEHHO OLEHKU MUKPOCTPYKTYPbI CTa/IM C MOMOLLbI0 aBTOMATUUYECKOro aHavn3a n3obpakeHuit, npu-
BEAEHHYIO B NpUIoxeHun I

4
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MpunoxexHue A
(pekomeHpyemoe)

MeToauka Bbipe3ku 06pasLoB U U3rOTOB/EHUS WG OB

A.1 O6wure NonoxeHns

Ansa Bbipeskn o6pasyoB pasMepamu, HeO6X0A4UMbIMU 418 NPOBeAeHUs MeTannorpauyeckux nccnefoBaHui, uc-
Nosb3yKT CNeunanu3vpoBaHHblii abpasnBHbIi OTPE3HOW CTaHOK W Kpyru, BbiGpaHHblE UCXOA4A W3 TBEPAOCTH cTanu. Ya-
cToTa BpaueHns kpyra — 3600 MuH-1 [na npefoTBpalleHns TepMUYeckoro Bo3feiicTBMs B 061acTb pe3a UHTEHCUBHO
nojaeTcs cmasblBalLie-oxnaxgaoLlas XuakocTb. Mocne peskn Ha NOBEPXHOCTW MeTasia He AO0/MKHO OcTaBaThCs Mpu-
XOTOB U 3ayCeHLIeB.

[N5 NonyyYyeHnsi KAYECTBEHHOW NOBEPXHOCTU LWWNWa, BK/IKOYASA €r0 KPOMKY, 06paseL, 3anpeccoBbIBaKT B NOAVMEp-
HbIli MaTepuan, a Ans WAnoBaHUSA-NONNPOBAHNS UCNONb3YIOT aBTOMAaTUYeCKne UK noslyaBToMaTuyeckue CTaHku.

A.2 WnudosaHne

LWnucoBaHne NpoBOAAT B ABa 3aTana € UCNob30BaHNeM WangoBanbHbiXx bymar Ha 0OCHOBe Kapbuaa KpeMHus.

MepBbiii aTan WandoBaHns NPOBOAAT Ha 6ymare ¢ pa3mepom 3epHa (50— 40) Mkm (3epHuUcTocTb M50 no TOCT 3647)
[l0 MOSIHOrO yAaneHus 3anpeccoeoyHOro marepuana ¢ MoBEPXHOCTU Wnda 1 BbipaBHUBaHNSA €0 NOBEPXHOCTU.

B npouecce wnndosBaHna Ha NOBEPXHOCTb abpa3unBa nojaetcs Bofa. PekomeHAyeTCcs MCNnofb3oBaTb Harpysky
(35—45) H Ha kaxablil wnud. YactoTa BpaleHnsa gepxartens co wangamm — (150—200) MU H -

BTopoii atan wandoBaHus NPOBOAST C UCMOMb30BaHNeM WANMOBasIbHOW Gymaru ¢ pasmMmepom 3epHa (28— 20) MkM
(3epHucTocTb M28 no FOCT 3647) nNpu Tex xe pexunMax WwnandoBaHns, 4To 1 Ha NepBOM 3Tane.

B npouecce NOAroTOBKM LW/ANGOB HA NOBEPXHOCTU MeTasa He A0/HKHO 06pa3oBbiBaTbCA «3aBasioB», POPMUPYIO-
L MX [ONOMHNTENbHbIE MIOCKOCTU HAa MOBEPXHOCTU Wanda.

A.3 MonuposaHune

MonnpoBaHne NPOBOAAT Ha CrneuunasibHbIX TKaHbIX U HETKaHbIX MOJIMPOBASIbHLIX MaTtepuasnax B YeTbipe 3Tana ¢
nocnefoBartesibHbIM UCNOb30BaHWEM asiMasHbix nact 9. 3 n 1 mkm, cooTBeTcTBEHHO. ACM 10/7. ACM 3/2 n ACM 1/0
cornacHo FOCT 25593.

MepBbIii 3Tan nonmpoBaHus (Hambonee rpy6blli) NPOBOAAT Ha MPOYHOW TkaHW 6e3 BOpca: Ha BMI@XHYH TKaHb Ha-
HOCSIT HEGO/IbLIOE KOMIMYECTBO a/IMa3HO nacTel 9 MKM. YcTaHaBnuBaeTcs ycunume (30— 35) H Ha kaxablii wnud. Mpu
yacToTe BpalieHns pabouero kpyra v gepxarens o6pasyos (100—125) MuH 1npoAo/HKMTENBHOCTb 3TOrO 3Tana cocTaB-
nset (2.5—3.5) MuH. HanpasneHue BpalleHns gepxaTtens WwangoB 4OMKHO coBNajath C HanpaBfieHNeM BpalleHuns pa-
6ouero kpyra. B npouecce nonmposaHusi BOAA He UCNO/b3yeTCA, a Ha NOBEPXHOCTb TKaHW NoJaloT aiMasHylo CyCneH3nto
C yacTuuyamm Toro xe pasmepa (9 MKkm) nnv pasbasmTesnb A8 aIMa3HbIX NacT, YUTO6bI NOBEPXHOCTb Kpyra He Harpesanach
1 He BbICbIXasia B Npouecce noMpoBaHus.

BTopoli 3aTan nmonupoBaHus NMPOBOAAT Ha TBEPAON CUHTETUYECKON TKaHW (CUHTeTUYECKOM Lesike) C MCMOoMb30Ba-
HMeM anMasHoii nacTbl 3 MKM. Ycunue yctaHaBnusatoT (25— 30) H Ha kaxaplii o6pasel, a yactoTa BpalieHus paboyero
KpyTa — (100— 125) MuH-1. MpofomKnTenbHOCTb 3Toro atana — (2.5—3.5) MuH. HanpaBneHvne BpalleHusa gepxatens
WM oB ycTaHaBNMBAKOT NPOTUB Hanpas/eHNsa BpaLleHns paboyero Kkpyra.

TpeTunii atan noaMpoBaHWUs NPOBOAAT Ha MATKON TkaHu 6e3 Bopca Wav APYrom HeTkaHOM maTtepuane. Vicnonb3yoT
nacTy Uau CyCcneH3nto ¢ afiMasHbiMy yacTuuamu pasmepoMm 1 Mkm. Ha aroii ctaguu yctaHaBnmnBaloT Harpysky (25— 30) H
Ha Kaxablii wnud. Mpu yacTtoTe BpalieHus pabouyero kpyra v gepxartens o6pasuos (100—125) MWH'lANNTENbHOCTb
aToro atana — (2.5—3.5) MuH. HanpaBsneHune BpalleHus gepxaTtens waAndos ycTaHaBAMBaOT NPOTVB HanpaBieHuns Bpa-
LeHns paboyero kpyra.

YeTBepTblil aTan NOAroTOBKM WANK(OB — OKOHYaTe/IbHOE NOMNPOBaHNE Ha CUHTETUYECKO BOPCUCTON TkaHu (Bento-
pe). Ha BnaxHyt TkaHb HAHOCAT KO/IOMAaNbHbI PACTBOP HA OCHOBE OKCMAA KPEMHUSI C pa3MepoMm vactuy - 0,02 MKM.
Ha kaxpablii wnnd yctaHaBnmsarT Harpysky (20—25) H. Bpemsa nonnpoBaHus Npy YacToTe BpalleHusa gepxartens obpas-
LoB 1 pabouyero kpyra 75 MuH'l— (3— 4) MyH. HanpasnieHue BpalleHns gepxartens wandos ycTaHaBAnBatT NPoTUBO-
NOMI0XHO HanpasB/eHNI0 BpalleHns paboyero kpyra.

MonnpoBsaHue fonyckaeTcs NPOBOANTbL BPYUYHYIO Ha TKaHU (Besope, CyKHe LWMHETbHOM W T. N.). UCNOJIb3ysi CYyCNeH-
3110 OKCHAa astoMUHKA.

A.4 ToparoTtoBKa WANGOB K OLLeHKE MUKPOCTPYKTYpPHbI

MoBepXHOCTb Wna TWAaTeNbHO NPOMbIBAOT BOAOK OT OCTATKOB NOMMPOBASIbHLIX CYCneH3uii u o6pabdaTtbiBatoT
3TUI0BLIM CMMPTOM. Ha NOBEPXHOCTM LWANGOB HE A0/IKHO GbITb PA3BOAOB OT CNUPTA U HACTUL, MPOTUPOUHbLIX MaTePUanos.

ONs BbISBNEHUST MUKPOCTPYKTYPbl UCNOMb3YOT TPaBAEHWE NOBEPXHOCTW 4%-HbIM PacTBOPOM a30THOW KMCNOTbI B
cnupTe. INA BbISBNEHWUS CTPYKTYPHO-CBOGOAHOMO LieMeHTUTa TpaB/ieHne NoBepxXHOCTU wnda Heo6X0AMMO NPOBOANTL
[l0 YETKOTO BbISIB/IEHUS YACTUL, LEMEHTUTA, MPW 3TOM rPaHuLbl 3E€PEH MOTYT ObITb BbISIBNEHbI CNA60.
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MpunoxeHne b
(o6sA3aTenbHoe)

OnuvcaHne MUKPOCTPYKTYp

Ta6nuuya B.1 — Wkana 1. OnucaHne MUKPOCTPYKTYPbI 4151 OLLEHKU CTPYKTYPHO-CBOBOAHOIO LieMeHTUTa

Bann

OnmcaHne MUKPOCTPYKTYPbI /151 OLIEHKN CTPYKTYPHO-CBOGOAHOIO LIEMEHTUTA

PanA

PaBHomMepHO pacnpefeneHHas
TOYeuyHas Unu MenkornobynspHas
CbiMb U3 LLEMEHTUTHbIX YacTuL, pas-
Mepom A0 (1—2) MKm

HepaBHOOCHble BK/IOYEHUS  Le-
MEHTUTa C pasMepamu A0 5 MKM,
pacnosioXeHHble pPaBHOMEPHO B
06beMe 3epeH N NX CTbikax

OTHOCWTENIBHO paBHOMEPHO pac-
npefeneHHble YacTulbl LEeMeHTU-
Ta pasmepamu 6onee 5 MKkm. ume-
lowme CKNOHHOCTb K 3asieraHunio B
BMAE CETKW MO rpaHuLam 3epeH n
oxBaTblBawlne He 6onee 1/8 ne-
pumeTpa 3epeH hepputa

BknioyeHns uemeHTWTa, 3anera-
owne B BUAE CeTKM MO rpaHuuam
3epeH 1 oxBaTbiBawLme 8o 1/3 ne-
pumMeTpa 3epHa thepputa

Bk/loueHUsi LemeHTuTa, 3anera-
olme B BUAE CETKM MO rpaHuuam
3epeH u oxBartblBawLme 1o 2/3 ne-
pumeTpa 3epHa epputa

BkntoyeHusa uemeHTuTa, 06pasyto-
LWMe cnaoWHY UK NOYTH CNIOLL-
Hyl0 CeTKy Mo rpaHuuaMm 3epeH

thepputa

Pan B

ToueuHas UM MesnKornobynsipHas
CbiMb U3 LEMEHTUTHLIX YacTul,
MMeL X TeHAEHLMIO K 06pa3oBa-
HUWIO OHOC/IONHBIX Lenoyek

YacTuubl LemeHTUTa pasmepamu
(1—2) mkm. obpasytouie OofAHO-
C/O/iHbIE LenoYKm

OfHoCNoliHble N ABYXCNOliHbIE Le-
NoYkM U3 yacTul LemeHTUTa pas-
MepoM [0 3 MKM

OpfHOCNoWHble W ABYXCNOHbIE
Lenoyky 13 yacTuy, pasmepamu o
5 MKM

[IBYXCNOiHbIE U  TPexcrolHble
Lienoyku, npoxopsiine uyepes Bce
none 3peHust U cocTosilme U3 Ya-
cTUL, UemeHTWTa pa3mepamu 60-
nee 5 Mkm

LUnpokne MHOrocnoliHble Lenouy-
KW. MpoxoAsliue uyepes Bce none
3pEeHNs U COCTOosILME U3 KPYMHbIX
(6onee 5 MKM)uacTuy,

Tabnunua b.2 — Wkana 2. OnucaHne MUKPOCTPYKTYPbI A1 OLEHKN nepauta

Bann

Pag B

ToueuHas UNU MesKornoGynspHas
CbiMb, PABHOMEPHO pacnpenesneH-
Has no nofw Wauda uim uveto-
as HEeKOTOPY OPWEHTUPOBKY B
HanpaeneHnn geopmaunu

MenkornobynapHas cbinb C pas-
mepamu yactuy (1—2) MKm. opu-
EeHTUpOBaHHasA B Hanpas/ieHun je-
chopmauun

Heb6onblune ckonneruns yacTuy, Le-
MeHTUTa pasmepamu (1—2) Mkm,
OpMEHTVWpPOBaHHbIE B Hanpasse-
HUKU gedopmarmm

FnobynspHble 4YacTuubl pa3mepa-
MU (2—3) MKM. pacnosioXeHHble
B BUAE CKOMMNEHWIA N pa3opBaHHbIX
nosioc, BbITAHYTbIX B HANPaBIEeHUN
Aedopmaunm

[BYyXCNnoiiHble U  TpexcnoiiHble
Llenoykn, npoxogsiine uyepes Bce
nosie 3peHus u cocTtosimne U3 ya-
CTWL, UeMeHTWTa pasmepamu 6o-
nee 5 Mkm

LLinpokne MHOrocfoiHble Lenoy-
KU. npoxofsuine yepes Bce none
3pEHUsI U COCTOSILLME W3 KPYMHbIX
(6onee 5 Mkm) yacTuy,

OnvcaHvie MUKPOCTPYKTYPbI A1 OLIEHKW nepsmTa

PsipA

PaBHOMEpPHO WM OTHOCWTENbHO
paBHOMEPHO pacnpepeneHHblit
3epHUCTBIA NepanT ¢ pasmepamu
yacTuy, OT MesiKornobynapHoro go
(1—2) MKm

HeGosbluasi CTPOYEYHOCTb  3ep-
HUCTOrO MepnuTa B HanpasfeHuu

Aedopmauun

Pan B

PaBHOMEpPHO pacnpefesneHHble B
nosie 3peHus yyacTkv 3epHa nep-
nuta

Hebonblioe KoMyecTBO y4yacTKoB
copbuToobpasHoro nepnauTa, cna-
60 OpMEeHTMPOBaAHHOrO B Hanpas-
neHun gedopmaym

PsioB

PaBHOMepHO pacnpegefieHHble B
nosie 3peHus HeGoNbLUME YYacTKu
TOHKONMNACTUHYATOro NepauTa

OTHOCUTENLHO PaBHOMEPHO pac-
npegeneHHole  6onee  KpynHble
yuacTku nepniuTa, cnabo opueHTn-
poBaHHble B HanpasneHun gedop-
maumm
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OnucaHvie MUKPOCTPYKTYPbI A/151 OLEHKI NepvTa

Pag A

HepaBHOMepHOe pacnpegenexHue
3epHUCTOTO MepnauTa, pacnosio-
XEHHOro B BUAE CKOMMEHWUN, opu-
EeHTUPOBAHHLIX B  HanpasieHun

aedopmauun

Bonee KpynHble CKOMNIEHUS| 3epHU-
CTOr0 NepsiMTa, OpUEeHTUPOBaHHbIe
B HanpasneHun gecpopmauum

OpHa cniowHass M HEeCKosbko
pasopBaHHbIX MOJIOC 3€PHUCTOro
nepnuTta

ApKo BbIpaXeHHOe nonocyaToe
pacnpegeneHune rnobynspHoro
nepauta

Pag b

Bosnee KpynHble yyacTku copouTo-
06pas3Horo nepnuTa, OPUEHTUPO-
BaHHble B HanpaBneHun pedop-
mavmm

Bonee kpynHble y4yacTkun copbu-
TOO6pa3HOro nepnuTa, UMelLue
CTpPOYEYHOE pacnpegeneHume

Cop6uTO06pPasHbIii. mectamu
nnacTuHYaTblil NepnuT, umeroLwuii
CTpoYeuHoe pacnpegesneHve

KpynHble yyacTkn cop6butoobpas-
Horo u rpy6onnacTuHyaToro nep-
NNTa. UMELEro SpKo BblpPaXeH-
Hoe CcTpouyeyHoe pacnpefgeneHve
(wunpuHa cTpouek He MeHee 1/5
AvameTpa nons 3peHus)

Pape

HeopHopogHble MO BenuunHe
yyacTku nepnuta, UMetoLyne cTpo-
ueyHoe pacnpegeneHve

CKONNeHUs nepauTa B BUAE Kpyn-
HbIX Y4acTKOB, MEILLUX CTpOYey-
Hoe pacnpegeneHue

OfHa nnn HecKosbKO pas3opBaH-
HbIX MOMI0C nepauTa, npoxoaswmnx
yepes Bce noJsie 3peHus

Lnpokne cniowHble Noaockl nep-
nuta 6onee rpyboro CTpoeHus,
npoxofslne yepes Bce none 3pe-
HUSA

Ta6nuua bB.3 — Wkana 3. OnucaHue MUKPOCTPYKTYpPbI ANA OLEHKU heppUTO-NepnTHOI NonocyaTocTy

OnucaHne MUKPOCTPYKTYPbl ANSA OLEHKN heppuTo-nepamnTHON nonocyatocTn

Pag A

PaBHOOCHble 3epHa chepputa u
He6onblIoe KO/IMYecTBO nepanTa
C MNOMIHbIM OTCYTCTBUEM OPUEHTU-
POBKM CTPYKTYpbl WM MOSI0CYATO-
cTu

O6Lias OpUeHTUPOBKA CTPYKTYpbI
B HanpaBfneHun pgedopmanmmn 6es
YeTKO BbIPaXEHHbIX N0I0C

OpHa-ABe  CN/OWHbIE  NO/0ChI
epputa Ha (poHe paBHOOCHbIX
3epeH

Heckonbko nmonoc tepputa, npo-
XOASALMX Yyepe3 BCe None 3peHus,
Ha (hOHe PaBHOOCHbIX 3epeH

YepegoBaHue nonaoc W3 Meskux
PaBHOOCHbIX U 60/1€€ KPYMHbIX Ae-
hopMUpPOBaHHbIX 3epeH hepputa

YepegoBaHue nonoc W3 Meskux
PaBHOOCHbLIX U GOMbLIOIO KoNnue-
cTBa 60/s1€e KpynHbIX AedhopMUpo-
BaHHbIX 3€pEH

Papn b

PaBHOMepHas heppuTo-nepnnT-
Hasi CTpyKTypa C MOJIHbIM OTCYT-
CTBMEM OPUEHTUPOBKN CTPYKTYpbl
1nn nosocyaTocTyn

O6LlWas OpUMEHTMPOBKA CTPYKTYpbI
B HanpasneHun gedopmauun 6e3
4eTKO BbIPaXEHHbIX N0I0C

OpHa-ABe Ch/OWHbIE U HECKOIbKO
pasopBaHHbIX NOOC U3 pPaBHOOC-
HbIX 3epeH deppuTa

YepepoBaHue heppuTHbIX 1 nep-
NINTHBIX NO0C, COCTOALLMUX U3 paB-
HOOCHbIX 3epeH

PaBHOMepHOE uepefoBaHve
(PEepPPUTHLIX 1M NEPSIMTHBIX MOJOC,
COCTOAWMNX U3 PABHOOCHBIX W
HEKOTOpPOro KosiMdectsa pedop-
MWUPOBaHHbIX 3€PeH

HepaBHoMepHoe uepefoBaHve
(PEepPPUTHLIX W NEepPUTHbLIX MOJoC,
COCTOAWMNX NPEUMYLLECTBEHHO U3
LedhOpPMUPOBAHHbIX 3epeH

Pape

PaBHOMepHas nepnutodeppuTHas
CTPYKTYpa C NOJIHbIM OTCYTCTBUEM
OPWEHTUPOBKM CTPYKTYPbI MU NO-
nocyaTocTut

OprEeHTUPOBKA CKOMIEHUI heppu-
Ta B HanpaefeHun gedopmaium

OpHa-fBe CNIOWHbIE N HECKOJIbKO
pasopBaHHbIX MOMIOC W3 paBHOOC-
HbIX 3epeH theppuTta 1 nepamTa

YepepoBaHue epputHbiXx 1 nep-
NINTHBIX NOMIOC, COCTOALYNX U3 paB-
HOOCHBbIX 3epeH

PaBHoMepHOe uepepoBaHue
(PEeppPUTHLIX U NEPAUTHBLIX NoJocC,
COCTOSILLUX U3  PABHOOCHBIX U
HEKOTOpOro KkosnuuyecTsa gedop-
MWUPOBaHHbIX 3epeH

HepaBHoMepHoe uepepoBaHue
(PEepPUTHLIX U NEPAUTHBLIX MoJoC,
COCTOSILMX MPEUMYLLECTBEHHO U3
LehOpMUPOBAHHbIX 3epeH
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Ta6nuuya b.4 — Wkana 4. OnucaHvre ANs OLEHKN BULMAHLITENOBON CTPYKTYpbI

OnvcaHne MUKPOCTPYKTYPbI A5 OLEHKM BAAMAHLLTETTOBOM CTPYKTYpbI

Pag A

PaBHOMepHas heppuTo-NepnuTHas CTpykTypa ¢ non-
HbIM OTCYTCTBMEM NPKU3HAKOB BUAMAHLITETTA

Hanunuve B cTpykType DeppuUTHbIX 3€peH, UMEIOLLMX
HEenpaBU/bHYI0 0CKOMbYaTy0 hopmy

Hanuuve B CTPyKType OTAESfIbHbIX y4acTKOB, WMelo-
LWMX UronbyaToe CTpoeHne

BuamMaHIWTEeTTOBA CTPYKTypa C TOHKUMMW Uriamu, OT-
XOAAWMMU OT DEPPUTHON CETKM M PaCNONIOKEHHBIMU
BHYTPU 3epeH

ApKo BblpaXeHHas BUAMAHLLTETTOBA CTPYKTypa

FApKO BblpaxeHHasa rpybas BUAMaHLWITETTOBA CTPYK-
Typa C MacCMBHbIMW Uramu 1 peppuTHON ceTKoi no
rpaHuLam 3epeH

Pan b

PaBHOMEpHasi NepiuTHO-heppuTHas CTPYKTypa C
NOJIHBLIM OTCYTCTBMEM MPU3HAKOB BUAMAaHLITETTA

Hanuune B CTpykType 3epeH cheppuTa OCKONbYATOI
chopMbl M HEGO/LLIOTO KOSIMYECTBA OTPOCTKOB OT CeT-
K1 cheppuTa no rpaHnL,am 3epeH

Hanuume B CTPYKTYpe WI. OTXOAALMX OT CeTkU dep-
puTa no rpaHuLamM 3epeH

BuAMaHLITETTOBA CTPYKTYPA CO 3HAUNTE/bHBIM KON~
YeCTBOM TOHKUX WFN BHYTPU 3€PEH W OTXOAALMX OT
CEeTKU N0 rpaHnLam 3epeH

ApKo BbipaXeHHas BWAMAHLWITETTOBA CTPYKTypa C
60/IbLUNM KOMIMYECTBOM ASIMHHBIX UM, OTXOAALLMX OT
ceTku cheppuTa No rpaHuLam 3epeH

FpKO BblpaxeHHas rpy6as BUAMAHLITETTOBA CTPYK-
Typa C MacCUBHbIMWU Urnamu 1 TONACTON DeppuTHOIA
CeTKoii no rpaHnL,am 3epeH

Ta6nunya B.5 — Wkana 5. OnucaHme MUKPOCTPYKTYpPbl A1 OLEHKN heppuTo-6€AHUTHOI N0N0CHATOCTU BbICOKONPOY-
HbIX HU3KOMIErMPOBaHHbIX CTasnei

Ban  OnvcaHne MUKPOCTPYKTYPbI A/151 OLIEHKN (hepprTo-6e/HUTHOM MOMOCHATOCTU BbICOKOMPOUHbIX HU3KOMErMPOBaHHbIX CTaslei

PaBHOOCHbIe 3epHa heppuTa U He6o/bLIOe KOMIMYeCTBO PABHOMEPHO pacnpeseieHHol BTopoii hasbl npu non-
HOM OTCYTCTBUM MOJIOCHATOCTM

1 OpUeHTUPOBKa CTPYKTYpbl B HAaNpasieHun gedopmannmn 6e3 4eTKo BblpaXeHHbIX N0s10c

OfHa-fBe CN/OLWHbIe U HECKOJIbKO pa3opBaHHbIX MO0C BTOPON hasbl Ha (DOHE PaBHOOCHbLIX (PEePPUTHbIX 3e-

2 peH*

3 Heckonbko nonoc BTOPOi hasbl, NPOXOAAWMUX Yepe3 Boe Nose 3peHusi, Ha (hOHEe PaBHOOCHbIX PepPUTHbIX
3epeH"

4 PaBHOMepHOE YepeaoBaHMe NOM0C BTOPOWA (pasbl M hepputa™

5 HepaBHOoMepHOe YepegoBaHue nNosioc BTOpoii hasbl 1 hepputa, COCTOSLLMX NPEUMYLLECTBEHHO U3 AethopMu-

pOBaHHbIX 3epeH

* [lonyckaeTcsi NPUCYTCTBUE eUHUYHbIX 3epeH heppuTa, BbITAHYTbIX BAOAb TUHWN NPOKATKM.
*' JlonyckaeTcsi NPUCYTCTBUE HECKOMIbKUX 3epeH (DeppuTa, BbITAHYThIX BLOSb IMHAU NPOKATKM.
** JlonyckaeTcsi NPUCYTCTBME HEKOTOPOro KOMMYecTBa 3epeH heppuTa, BbITAHYTbIX BAO/b JIMHUM NPOKATKU.
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Mpunoxexve I
(pekomeHpyemoe)

MeToauKa KONTMUYeCTBEHHOW OLEeHKM MUKPOCTPYKTYPHOI nmonocyaTocTu
C NOMOLLbI0 aBTOMATMYECKOro aHanunsa n3obpaxeHuii

HacToswas meToanka onucbiBaeT npoueaypy CTEPeosIOTUYECKUX U3MEPEHWIA C MOMOLLbI0 aBTOMaTUYeCKOro aHa-
nm3a u3obpaxeHuii. HasHaueHne 6anna nosocyaTocTy, 3KBUBASIEHTHOTO COOTBETCTBYHOLLUM M306PAXEHNAM 3Ta/IOHOB,
NPOBOAAT Ha OCHOBE KO3(PPULMEHTOB NOMOCHATOCTN U aHU3OTPOMUMN, BbIYUCIIEHHBIX METOLOM HaNpaB/IeHHbIX CEKYLLUX.

1 O6o3HavyeHus

Ha pucyHke Il npuBefeHa cxema W3MepeHUil OCHOBHbIX NapaMeTpoB CTPYKTYpbl, HEOBXOANMbIX AN pacyeTa Mu-

KPOCTPYKTYPHOW M0M10CYaTOCTV B COOTBETCTBMU C ONUCAHNEM U N306PAXEHNAMU 3TANIOHOB, NPUBELAEHHbIX B MTPUMIOXEHUSIX
B 1 B. COOTBETCTBEHHO.

PucyHok 'l — Cxema n3MepeHmnii OCHOBHbIX NapamMeTpPOB CTPYKTYPbl METOAOM HanpaB/IEHHbIX CEKYLLNX

N+ — 4yncno nepeceyeHnii TeCTOBOI IMHWUM, NEPNEHANKYNAPHONR K HanpaBAeHNI0 NPoKaTk1, € YacTulaMn «BTOPOWA
hasbl», Nj_ (2) nnn beppuTHbiM 3epHoM. Nx (1);

N .— uncno nepeceyeHnit TeCTOBOV NMHWUKN, NapanienbHO HanpaBAeHWo NPoKaTKX, C YacTuLamm «BTOpoit asbl»,
N (2) nnun cheppuTHbIM 3epHOM. W (1);

N

A =—f- — KoathduUUNEHT aHn30TpONNN:
%
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(1) — KosathprLMEHT aHN30TPONUK 3epeH heppuTa;

A(2) —K0o3(hhULMEHT aHN30TPONUUN «BTOPOI hasbl»:

L — cymmapHasa gnvHa OTpes3koB, OTCEYEHHbIX «BTOPOI (ha3oi» Ha TeCTOBOW NUHWMW, NapasnsiefnbHol Hanpasse-
HUIO MPOKaTKK;

Lx — cymmapHas A/fvHa OTPe3KoB, OTCeYeHHbIX «BTOPOI (ha3oii» Ha TecTOBOW /IMHWUKN, NepneHAuKYAPHON K Ha-
npas/IeHNI0 NPOKaTKK;

Lt— AnnHa TecToBON NUHUN:

S — NVHelHasa fonsa «BTOPON asbl» Ha TECTOBO MMHUN, NapannenbHOl HanpaB/IeHNo NPOKaTKN:

LtA— nuHeiiHas [oNsA «BTOpOV pasbl» Ha TECTOBOW SIMHUM, MEPNEeHAWKYNSAPHOW K HanNpaBNEHWIO MpPOKaTKM:

— cTaHfapTHoe OTK/IOHEHWE 0NN «BTOPOI (hasbl» Ha BCEX CEKYLUX, NapansieslbHbiX HanpasieHuio npo-

g [K'S).
KaTKun: ﬂv—l In-1 )

T — 4YUCNO TECTOBbIX JIMHWIA, napannenbHblX Hanpas/1IeHNO NPOKATKN,
K — YMCNO TECTOBbIX JINHWUIA, nepneHaukynAapHbIX K HanpaB/1eHUo NPOoKaTKu;

ailL — cTaHgapTHOe OTK/IOHEHWE 0NN «BTOPOii hasbl» Ha BCeX CeKyLMX, NepneHAnKyNsapHbLIX K HanpasneHuo

npokartku: a-

k1, k2. k3. k4 1 K5 — npegenbHblie 3HaYeHna KoauumeHToB Nnonocyaroctu M ansa HasHavyeHuss 6annoB B COOT-
BeTcTBUK C 4 1 pucyHkom [.2;

K6 — npefenbHOe 3HaUYeHne Ko3hprLuMeEHTA aHM30TPONUMN «BTOPOIA hasbi» A(2) Ana Hynesoro 6anna:

K7. K8 K9 — npefenbHble 3HaYeHUs koadhuruymeHTa aHmsoTponum depputa f1(1) ans 6annos nonocyaToctn 2. 3
1 4 COOTBETCTBEHHO;

M= KO3 hMLUMEeHT NoNocyYaTocTu.

.2 O6wune NonoxeHns

2.1 Ha nonocuatoii CTPyKType [0NA «BTOPOV (hasbl», NepeceyeHHon CekyWwnmmn, napannesbHbiM1 K Hanpasfe-
HUIO NPOKaTKM, koNebneTcs oT 3HaYeHWid, 6IN3KUX K HYI0, eCIN Takue cekyllue NPpoxXoaAT no nonocam gepputa, 4o npak-
Tuyeckn 100 %. ecnu cekylime NpoxoAsT NMPeuMyLLeCTBEHHO MO «BTOPON (pase», T. e. cTaHfapTHOe OTK/IOHeHue byaeT
Be/NKo. B TO e Bpems Aons BTOpON (hasbl, NepeceyeHHol cekyLMmn, nepneHankynspHbIMU K HanpasaeHnio npokaTku,
6yeT NPUMepPHO OMHaKOBOI Ha BCeX CeKyLiuX, T. e. CTaHAapTHOe OTKNoHeHne bygeT Mano. Takum o6pasom, OTHOLEHNe
3TUX CTAHAAPTHbIX OTKNOHEHUIA, U3MEPEHHbIX BAOMb U NONepek HanpaBieHNs NPoKaTkM, MOXET C/TYXUTb Mepoit nonocya-
TOCTW CTPYKTYpbl. KoadhdhnumneHT 61130k K 1 418 N30TPOMHbLIX CTPYKTYp 1 ByaeT Tem 6o/blue, YeM 60/blue NoI0CYaTOCTb.

2.2 BbITAHYTOCTb (aHM30TpONKWSA) 3epeH hepputa UAmM oTAENbHbIX YACTUL, «BTOPOI (hasbl» XapakTepusyT OTHO-
LEeHNEeM CPpeAHUX Yncen nepeceyeHnii YacTul, CeKyLLMMK, NEPNeHANKYNSPHBIMU K HanpaB/IeHUo NpokaTkv u napannesnb-
HbIMU emy. YeM 60/blie 3TO OTHOLWEHNe, TeM 60/1ee BbITAHYTbI 3TU CTPYKTYPHbIE COCTaBNSOLME.

2.3 N306paxeHne oTobpaxaloT Ha MOHUTOPE KOMMbIOTEpa.

2.4 N3mepeHns NpoBOAAT Ha naHopame njouiafbio He meHee 0.5 MM2, UTO 3KBMBaNEHTHO (16 — 25) 06blYHbIM
NosIAIM 3peHuns, 3aXBaYeHHbIM NpU yBenuyeHun mukpockona (400 — 500)*. Pacno3HaBaHue U1 BblaefeHne «BTOPOii (hasbi»
1 rpaHuL, (peppuTHOrO 3epHa OCHOBbLIBAETCS Ha pa3HuLLe B yPOBHE CEpOoro npu UX CpaBHeHWN 4pYr C APYroM U CO CBET/ION
MaTpuuei.

2.5 PaccunTaHHble K0O3a(hhNLUMEHTbI NOMOCYATOCTU U aHW30TPONNN UCNONL3YIOT 419 OLEeHKU NonocyaTocTn 6an-
NlaMu COOTBETCTBYIOLMX WKa, NpuBeAeHHbIX B Tabnuue 6.5 n Ha pucyHke B.5.

2.6 [lepeBO peLlueHWii, ncnonb3yemoe Npu HasHavyeHWn 6anna, npueeaeHo Ha pucyHke 2. MpegenbHble 3Have-
HUA KO3 PMLMEHTOB NOOCUATOCTH, @ Takke aHM30TponuN heppUTHOTO 3epHa U «BTOPOW hasbl» A5 COOTBETCTBYIOLLUX
6a1108 Nosly4yeHbl METO0M 3KCMEePTHbIX OLLEHOK M NpuBeeHsbl B Tabnuue I.1.

10
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[.2.7 B KayecTBe OCHOBbI A1 Ha3HaYeHnsa 6anna Ncnosb3yeTcs napameTp NosocyYaTocTn, NpefesibHble 3HaYeHus
KoToporo Bo3pacTatT oT 6anna O(M < /cl) go 6anna 5 (M 2 k5).

[.2.8 B cTpyKkTypax, cooTBeTCTBylOWMUX 6annam 0 n 1, nonocyaTocTb 1 OPUEHTMPOBKA OTCYTCTBYIOT, MO3TOMY OHU
06befjJMHeHbl OAHUM U TeM Xe npejesibHbIM 3HadeHrem napameTpa M < J11. ECAn B Takux CTPYKTypax BbITAHYTOCTb OT-
AeNbHbIX YacTul, «BTOPOI asbl» BAONb NNHUKN Aedopmaunn: A(2) 2 k&. TO OHM OTHOCATCSA K 6anny 1. ipyrum npusHakom
6anna 1 cnyxuT obwas HanpasBieHHOCTb CTPYKTYpPbl NpY OTCYTCTBMM Nonoc: k2> M 2 k1.

[.2.9 CTpyKTypbl, COOTBETCTBYOLWME Gannam oT 2 A0 5. oTmyaloTcs Apyr oT gpyra KoaddurumeHToM nosocyaro-
CTW. YTO BbipaxaeTcs c/eAyloLlMn HepaBeHCcTBaMu:

k3> I 2 K2 — ofHa-ABe CMNJIOWHbIe U HECKOMIbKO pa3opBaHHbIX nosoc (6ann 2);

KA > I 2 K3 — HEeCKO/1bKO NO0C, NPOX0OASLMX Yepes Bce none 3pexHus (6ann 3);

k5> I 2 KA — paBHOMepHOe YepegoBaHue nonoc (6ann 4):

M2k5 — HepaBHOMepHOe YepeAoBaHue nonoc (6ann 5).

.2.10 Mocne oueHKN CTPYKTYpbl N0 KO3hULMEHTY NONOCHATOCTU CriedyeT NPOBEPUTL aHN30TPONUI0 heppPUTHOro
3epHa. MNpegenbHoe 3HayeHne KoadduumeHTa aHnsoTponun A(1l) nosblilwaeTcs oT K7 Ana 6anna 2 go k9 ana 6anna 4.
MepeHa3HayeHne 6anna NpPoBOAST, €CNN B UCCNeAyeMOli CTPYKTYype Ko3apULMEHT aHN30TPONMM (DEPPUTHOTO 3epHa npe-
BbllLaeT npejesibHOe 3HayeHue, AONyCTUMOe A1 cooTBeTCTBYylWero 6anna: k&> A(1) r k7 gna 6anna 3: k9> A{1) r ki
ansa 6anna 4; A(1)2: A9 gna 6anna 5.

.3 MeToAauka TpaBieHns obpasLoB

[nsa BbIABMEHNS MUKPOCTPYKTYPbl PEKOMEHAYeTCA NPYMeHATb peakTus Mapwasnna.

PeakTVB COCTOUT 13 fBYX YacTeil:

yacTb A: 5 M1 KOHLEHTPMPOBAHHON CcepHOW KncnoTel H2S04 natc 8 r KpUcTannoB WwasesneBoi kucnotel H2C20 4
nnatc 100 M AUCTUAAMPOBaHHON Boasl H20:

yacTb b: 30 %-HbIil pacTBOp Nnepekncy Bogopoaa H20 2.

Yactn A n b nepemelunBaloT B COOTHOLWeHUN A:B=1:1 HenocpeACTBEHHO nepej TpaBneHueM. Peaktus Maplanna
okasblBaeT arpeccMBHOE BO3AENCTBME HA BK/IIOYEHUS, NO3TOMY TpaB/ieHUe AO/HKHO 6biTb KOPOTKMM. PeakTuB HAHOCAT Ha
NOBEepPXHOCTb Wnda, NpoTUpas ero NoOBEPXHOCTb BATHbIM TAMNOHOM B TedeHne 3 — 20 c. Mocne aToro octaTku peakTea
1 NPOAYKTbl B3aMMOAENCTBUSA CMbIBAIOT MOTOKOM BOABI, LWANG NPOTMPAKOT CAMPTOM 1 NpPOCyWnBaloT nog heHom. cnonb-
30BaHNe CBEXEeNpUroToB/IEHHOro0 peakTuBa [ONycKkaeTCsA TONbKO B TeYeHne 0AHOro paboyero gHs.

Takasa meTofuka obecneumBaeT HaAEXHbI 1 BOCMPOU3BOANMBINA pe3ynbTaT TpaBieHNa rpaHnL, eppuTHOIO 3epHa
Hapaay ¢ TpaBneHMeM KapouaoB (LeMeHTHTa) «BTOPOi (hasbl» Ha o6pasuax c pasHoil CTPYKTYpOiA, B TOM Yncie ¢ pasHol
cTeneHbio gedopmannm eppuTHOro 3epHa. lNocne Takoro TpaBfeHNs pacno3HaBaHne CTPYKTYpbl C MOMOLL b0 aHanm3a-
Topa nsobpaxeHuit He NnpeAcTaBNAeT 3aTPyAHEHWIA.

4 MeToauka NnpoBeAEHUS UBMEPEHU

Becb LMK N3MEPEHUI COCTOUT U3 cneayowmnx AeicTBuiA:

BW3yaslbHblii MOMCK yyacTka wanda ¢ Hanbonblinm 6annom yepes oKynapbl MUKpockona npu ysenunyeHun 100" un
fanee yctaHoBka ysesnnyeHusa 500";

nocTpoeHne naHopambl yyacTka wanda ¢ Hambonblwmm 6annom nosocyaTocTy, HaljeHHbIM paHee npu BU3yasb-
HOM nccnegoBaHun o6pasua, npu ysennyeHun 500"

pacrno3sHaBaHue «BTOPOW hasbl» W rpaHnL, (DEPPUTHOrO 3epHa Mo NpeABapuTenlbHO HaCTPOEHHbIM AnanasoHam no-
pOros APKOCTU:

TOHKas HacTpoiika pacno3HaBaHus rpaHunL, «BTOPOW (hasbl» 1 rpaHuL, PeppuTHOTO 3epHa;

pacyeT kK03(hPMLMEHTOB NOOCHATOCTU N KOI(PPULNEHTOB aHN30TPONUU:

Ha3HaueHue 6anna nosocyaTocTu B COOTBETCTBUM C .2,

[anee cHoBa ycTaHaBMBalT 06beKTMB 10". NpeaMETHbIN CTONIMK MUKPOCKONAa NepeBoAsiT Ha cneayoLuii y4acTok
wnnda ¢ Hanbonbwunm 6annom CTPYKTYPHOW NOMOCHATOCTW, W Bbllle€Ha3BaHHbI LUX/ U3MepeHWidi NMoBTOPSIOT. Takum
o6pas3omM HakannuBaeTcsi MHpOpPMaLMs Mo nmaHopamam ¢ Han6onblueli nosocyaTocTbio. Kak TOMbKO Ha Tpex yvacTkax
wnunda byaeT HaileHo 0MHaKoBOe 3HaYeHe HanbosbLIei NoaocYaToCcTh, N3MepeHus npekpauwarT. Ansa nccnegyemoro
o6pasua HasHavatoT 6a/1 No0a0CYATOCTH, YCTAHOB/EHHbIN Ha 3TUX TPEX yyacTkax.

5 Tpe6oBaHus K 060PyA0BaHNI0 U MPOrPaMMHOMY O6ecrneyvyeHnto

5.1 4ns nonyyeHns n3o6paxeHns MUKPOCTPYKTYPbl UCMNO/b3yeTcs MeTannorpagmyecknii MUKpockon. PekoMeH-
ZlyeTca Ucnonb3oBaTh 3e/1eHblii CBeTOUALTP 418 NOBbILWEHUS KOHTPACTHOCTU N306paxeHus.

[.5.2 Ans npaBUnbHOM naeHTUumrKaLmm «BTopoii hasbl» U rpaHul, heppuTHOro 3epHa N3MepeHns cnegyeTt NpoBo-
AWTb NpU yBenuyeHnn He meHee 500". MeHblUee yBenMueHne Ans NpoBeAeHNs n3MepeHuii He gonyckaeTcs.

5.3 ina pacno3HaBaHUsi CTPYKTYpbl U NPOBEAEHNS N3MepeHuii NCnonb3yeTcs aBToMaTUYeCcKuii aHannsaTop nso-
6GpaXeHWin. oCHaLLLeHHbIV LM POBO KaMepoli, NOAK/TYEHHON K NepcoHabHOMY KOMMbIOTEPY.

5.4 Ana KkanubpoBKM aHann3atopa M306paxeHuit, HeobXxoAuMOV AN onpefeneHns pasmepa Noas 3peHus n
06Lero yBeniMyeHns CUCTEMbI, UCNONb3YIOT 06beKT-MUkpomeTp. CnefyeT MHOrOKPaTHO NOBTOPUTL M3MepPeHNs 06bekT-
MUKPOMETPA f/1 BCEX UCMOMb3YyEMbIX 06bEKTUBOB 1 COXPaHUTb NOyYEHHbIE CPefHUe pe3ybTaTbl KaNM6poBKY B NamaTh
KomnbloTepa.

1n
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5.5 [ina TOMHOI yCTaHOBKW Mopora ApKOCTW, NO3BO/AOLE NpaBuIbHO pacno3HaTb CTPYKTYpY, cnefyeTt Ucnonb-
30BaTb NonepeMeHHOe NepekntoyYeHne Mexay peanbHbiM M306paxeHnemM CTPYKTYypbl U pacno3HaHHbIM U306paxeHnem c
[eTEeKTUPOBAHHOI «BTOPOW ha3oii» 1 rpaHuLamu peppuTHLIX 3epeH (dhrkep-mMeToa). NoNoXeHNE NMKOB Ha rMcTorpamme
pacnpejeneHunsi ypoBHs Ceporo, COOTBETCTBYIOLMX «BTOPOIA hase» 1 rpaHuLam peppuTHOrO 3epHa, MOXeT 6bITb NoNe3HO
ANS NpaBWUNbLHOTO onpefesieHns NHTepBana YPoBHSA CEPOro U NOPOroBbIX YCTAHOBOK A/ AeTEKTUPOBAHUS 3TUX COCTaB-
NAWNX CTPYKTYpPbI. Mpy 3TOM AONYCKAOTCA Takne HacTPOiikv, Npu KOTOPbIX «BTOpas hasa» AeTeKTMpyeTcs Haunyywnm
06pasom faxe Npy YaCTUYHOM OKpaluVBaHWUW rpaHnL, heppuTHOro 3epHa. ANTOPUTM pacno3HaBaHWA [O/MKEH YUNTbIBATb
BO3MOXHOCTb TAKOro OKpallMBaHWs N He JOKEeH NPUHUMATb BO BHMaHWE YacTUYHO OKpalleHHble rpaHuLbl (heppuTHOro
3epHa npy pacnosHaBaHWU rpaHuL, BTOPoii hasbl. AHAIM3aTOP [O/KEH UMEeTb BO3MOXHOCTb pasfe/lbHoro feTekTuposa-
HUSI B OQHOM W TOM Xe MoJsie 3peHus, No KpaiiHei mepe, «BTOPO hasbl» 1 rpaHuL, DePPUTHLIX 3epeH.

[.5.6 KomnbloTepHas nporpamma AosixHa:

1) obecneunTb BBOA faHHbIX O MPOMCXOXAeHn obpasLa, uccnegosarenbckoM 060pyf0BaHun, gaTe uccaefoBaHnii
N fpyrve ceefieHns no Tpe6oBaHnIo 3aKkasuuka:

2) ynpaBnsiTb aHann3aTopoMm M306paxeHWi, BkIoYas NOCTPOeHMEe naHopambl, B TOM Yuc/iie B aBTOMATU4YeCKOM
pexume npu MCNosib30BaHUM MOTOPU3OBAHHOTO CTO/IMKA C aBTODOKYCOM:

3) npepocTaBuTb BCe HEO6XOAWMblIE WMHCTPYMEHTbI aHanusa M306paXeHuii ANns npaBubHOTO pacrno3HaBaHus
CTPYKTYpbI;

4) nposecTv 06paboTKy pe3ynbTaToB M3MEPEHUIi, BKAOUasA pacyeT napaMeTpoB MosocyaTocT U aHM30Tponumn, a
Takxe HasHayeHue 6anna nosiocyaToCcT HA OCHOBE YMC/IEHHbIX 3HAYEHUI 3TUX KOI(P(ULMEHTOB B COOTBETCTBUM C Aepe-
BOM pelueHnid (CM. pucyHok M2) n npegenbHbIMY napameTpamu kputepues (Tabnuua I.1);

5) coxpaHUTb B NamaTV KOMMbloTEpa pe3y/nbTaTbl BCEX U3MEPEHW, NMoMyYeHHbIX Ha yyacTkax wanda c Han6osnb-
Wweii nofocyaTocTbio:

6) 3aBeplnTb U3MEPEeHUs 1 ony6anKoBaTb OTHYET C pe3y/ibTaTaMu U3MepeHui, Koraa oguHakoBoe 3HauyeHue Hawu-
6onbliero 6anna HaigeHo He MeHee YeM Ha Tpex yyacTkax wavda.

.6 PaboTta c MMKPOCKOMNOM

6.1 O6pasel cnepyeT yCTaHOBUTb Ha MPeAMETHbI CTONMK Takum 06pa3oM, YTOObI HamnpaBfieHne NpokaTku Ha
3KpaHe TPaHCAVPYHOLLEro MoOHUTopa 6bi/10 TOPU3OHTAsBHO.

6.2 CnepyeT nNpoBepuTb LLEHTPOBKY UCTOYHUKA CBETA B MUKPOCKOMNE 1 OTPeryMpoBaTh YpOBEHb OCBELLEHHOCTYH
TaK. YTobbl n3MepsieMoe nosie 6bI10 paBHOMEPHO OCBeleHo. Ecnun, HecMoTpsA Ha NpeanpuHATbIE Mepbl, HepaBHOMeEp-
HOCTb OCBELLEHHOCTU COXpaHseTCs, 3aTEMHEHHas 4acTb NOMA 3peHUs He Ao/hKHA MellaTb AeTeKTMPOoBaHWUo Haubonee
CBeT/IbIX rpaHuL, )eppuTHOro 3epHa. B NpoTMBHOM cryyae HepaBHOMEPHOCTb NOMA 3peHNUA crnedyeT OTKOPPeKTUpoBaTtb
nporpamMmHo-annapaTtHbIMi cpeicTBamMy aHanm3atopa n3obpaxeHus. MonyyeHHble HACTPOIKN COXPaHAIT AN KaXAoro
06bekTBa MUKpocKona.

6.3 UT06bI NpK BU3yaNlbHOM Ha6IOAEHUN B OKY/IAPbl MAKPOCKONA HalTK yyacTok waunda ¢ Hanbonbwmm 6annom
nonocyartocTu, cnefyeTt yCTaHOBUTb yBennyeHne 100’ . 3TOT yyacTok wauda cnegyet NOMecTUTb B LIEeHTP Nons 3peHus
M yCTaHOBUTb yBenmyeHne 500’ . 4To6bl NonyunTb 60M1€e BbICOKOE pa3pelleHne, Heobxoanmoe Ansa namepeHwuii. Perynn-
POBKM NPeAMETHOro CTo/IMKa ycTaHaBNMBaKT Takum o6pa3omM, 4Tob6bl Npu hopMmnpoBaHun naHopambl obpasel, gsurancs
«3Meiikoii» no KBajparty uam NpsMoyrosibHUKy 6e3 BbixoAa 3a npefesbl aHaM3npyemMoi NoBepXHOCTM Wwanda.

.6.4 [N NoBbILEHUSI MPON3BOANTENLHOCTU U3MEPEHUI peKOMeHAYeTCst UCNO/b30BaTb MOTOPU30BAHHBI CTONNK
C aBTO(hOKYCOM A1 aBTOMATUYECKOro MOCTPOEHUA NaHopaMbl HEOOXOANMbIX pa3MepoB.

[.7 N3roToBNneHne naHopamsbl U MNOATOTOBKA K UBMEPEHUAM

7.1 lna nocTpoeHUs naHopambl yyacTka wanda ¢ Hanbonbwmm 6annom crnegyeT NpoBeCTU CKIENBAHNE CMEX-
HbIX MONel 3peHns.

[.7.2 Ecnu HanpaB/fieHWe NpPoOKaTKM Ha 3KpaHe MOHUTOpA He pPacnosioXeHO ropuM3oHTaslbHO, TO cneayeTt 3ajaTb
3TO HanpaB/ieHe C NOMOLLbI0 CMeLnanbHOro MHCTPYMeHTa aHanusaTopa usobpaxeHunii. Mpu 3agaHuy AMHUNA NPOKaTKu
Heob6X04MMO yunTbiBaTb HanpasfeHne Nosi0C UM BbITAHYTOCTb OTAE/IbHbIX 3/IEMEHTOB CTPYKTYpbI A8 06pasLoB, He Co-
Aepxatmx nosoc.

[.7.3 Ecnun Ha naHopame MMeTCA «pacTpaBbl» BOKPYT HEMeTa/l/IMYecKnX BKIIOYEHWUIA N apyrne aedekTbl NoAro-
TOBKW MOBEPXHOCTU WANA, He OTHOCALLMECSH K N0/I0CYATOCTM CTPYKTYpPbI, TO JONYyCKAaeTCA UX Bblpe3aTb U3 N306paxeHns
naHopambl C MOMOLLbIO CNeLManbHOro MHCTPYMEHTa aHanm3atopa n3obpaxeHunit, Npn aToM ocTaBllascs 48 U3MepeHuii
nnowagb naHopamsl He AO/MKHA 6bITb MeHee 0.5 MM2.

.8 PerynupoBka ypoBHS nopora spkocTu WU Apyrue HacTPOWKM Npu N3MepPEHUN

r.8.1 [Ans LeTeKTUpOBaHUS «BTOPOI hasbl» U rpaHuL, (heppuUTHOrO 3epHa creflyeT YyCTaHOBUTL COOTBETCTBYOLME
MM fMana3oHbl MOPOroB APKOCTY.

I.8.2 YcTaHOBKY NOPOroB APKOCTY A5 eTEKTMPOBaHNS «BTOPOI hasbl» ceayeT NpoBoANUTL TakuM 06pasoMm, uTo-
6bl AETEKTMPOBA/INCH BCE COCTAB/AOLWME 3TOV (hasbl, B TOM Uucie Meskne 6e3 yBeNMueHns pa3sMepoB KpyMHbIX COCTaB-
nswowmx. CnegyeT UCNONb30BaTh P/INKEP-METOZ A5 NOMCKa NPaBUSIbHbLIX 3HAYEHWI NMOPOroB SPKOCTH.

I.8.3 Bbl6paHHble NOPOroBbIE YCTAHOBKW CiefyeT NPOBEPUTL HA «BTOPOIi (hasze» W rpaHnLax )eppuTHbIX 3epeH B
pasHbIX YACTAX NaHOpaMbl Nepes HayasoM ee aHanusa B LuesnioM. CrnegyeT YyTOUHUTL 3TU YCTAHOBKM, UCMIONb3Ys panKep-
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MeToA ANSA pas3NnyHbIX YacTeli naHopambl, YBE/IMYEHHbIX 40 pa3MepoB, YA0OHbIX AN HAGMOAEHUS 3a NPaBU/IbHOCTbLIO
pacrnosHasBaHua BCeX rpaHu.

r.8.4 insa KOPPeKTUPOBKW pacrno3HaBaHus rpaHuL, heppuTHOTO 3epHa M «BTOPOI hasbli» cregyeT UCMNO/b30BaTh
MMeroLmecs B aHann3atope n3obpaxeHnin [ONONHNUTENbHbIE HACTPOIKN:

1) PEKOHCTPYKLMA N10X0 NPOTPABEHHbIX rpaHunL, (PEPPUTHBIX 3ePeH:

2) ncknlYeHne M3 aHanmsa 06bEKTOB CTPYKTYPbl MO MUHWMabHOW naowaan 3epHa Wan MUHUManbHoW naowaan
yacTul, «BTOPOIA hasbi».

.9 MorpewHOCTb N3MepPeHNIi

9.1 HenpaBunbHas Bbipe3ka obpasia, NpuBOAALLAA K OTKTOHEHUIO NJIOCKOCTYU W/nda OT HanpaBieHnsa npokat-
Ku, npusejeT K ownbkam namepeHnii. Heo6xo41MMO UCKNIOUNTL PA30PUBHTMPOBKM Gonee yem Ha 5°.

9.2 Ansa knaccudukauum CTpykTyp mexay 6annamu 0 n 1 ucnonb3yetcs napameTp aHM30TPONUM «BTOPOI hasbl»,
a NpaBW/IbHOCTbL ONpe/esieHna 3Toro napameTpa 3aBUCUT OT TOTO, HACKO/IbKO BEPHO YCTaHOB/IEH Nopor spkocTu. Hanpu-
Mep, Npy nepefeTekTUpoBaHUN «BTOPON hasbl» M3-3a CAUAHWNA COCeAHNX YacCTUL, UX BbITAHYTOCTb yBE/INUMBAETCS, YTO
MOXeT MPUBECTN K Ha3HAaYeHWI0 3aBbllEHHOro 6anna.

9.3 na npaBuibHOI OLEHKN NapamMeTpa aHn30TPoNnM Heob6XoAMMO YETKO YKasaTb Hanpas/eHne VHAN NpoKaT-
K1, Npu 3TOM pekoMeHayeTcsa BblbupaTtb ANA aHann3a Takue mecTa Ha wiude, rae HanpasieHUe nosoc CoxXpaHano 6bl
nnockonapasniefbHbll Xxapaktep Ha BCceil nccneayemoii naHopame. Heo6xoAMMo n3beratb OLEHKY PacxofaLnxcs uim
CXOAALLMXCA MOMOC.

9.4 Ana oueHkn fonn fedopMUpoBaHHbIX 3epeH B heppuTHbLIX NOI0Cax UCMNOb3yeTca napameTp aHM3oTponun
theppuTHOro 3epHa, a NpaBu/IbHOCTL pacyeTa 3TOro napameTpa onpejesnseTcs TeM. HaCKo/IbKO BEPHO pacro3HaHbl rpa-
HULbI (hEPPUTHOTO 3epHa, YTO 3aBMNCUT OT COOTBETCTBYIOLLMX YCTAHOBOK NOPOrOB APKOCTU, a Takke HacTpoek anroputma
BOCCTaHOB/IEHWA NI0X0 NPOTPaB/IEHHbIX rpaHuL,. CneayeTt MCnosib30BaTh Takme YyCTaHOBKM BblllE@HA3BaHHbLIX MHCTPYMEH-
TOB aHanusaTopa M306paxeHuii, Mpu KOTOPbIX 6ONbLLIMHCTBO N/I0X0 NPOTPaBAEHHbIX rpaHuL, heppuTHOro 3epHa BoccTa-
HOBJIEHO, HO NPKX 3TOM HE NOSABUINCHL apTedakTbl, NPUBOAALLNE K UCKYCCTBEHHOMY [1Ie/IEHNI0 3E€PEH.
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