MEXXTOCYAAPCTBEHHbIN COBET MO CTAHAAPTU3ALWW, METPOJIOTN N CEPTUGUKALIAN

(Mrc)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)
] roCT
MEXTOCYAAPCTBEHHDbBLIU
33189_
CTAHOAPT
2014

KOJIECA 3YBYATbBIE TAIOBbIX NMEPEOAY
TAMroOBOIo rnoasmM>XHOro CoOCTABA

LLIkanbl 3Ta/IOHOB Makpo- U MUKPOCTPYKTYP

N3paHue ouymanbHoe

Mocksa
CraHgapTaHdopm
2019


https://meganorm.ru/Data2/1/4293727/4293727132.htm

FOCT 33189—2014

MNpepucnosue

Llenun, ocHOBHbIE NPVHLMMbI M 06LMe NpaBuia NPoBeAEHNSA paboT Mo MeXrocyapCTBEHHON cTaHAapTM3aLmumn
yctaHoBneHsl FTOCT 1.0 «MexrocygapcTBeHHas cuctema craHgaptunsauum. OCHOBHble nonoxeHusa» n FOCT 1.2
«MexrocyiapcTBeHHas cuctema ctaHgapTusaumn. CtaHAapTbl MEXTOCYAapCTBEHHbIE, NpaBuia U pekoMeHaaumm
No MEXrocyapCTBEHHO cTaHAapTu3auun. Mpasuna pa3paboTku, NPUHATUS, OGHOBNEHUS U OTMEHbI»

CeefieHus 0 cTaHgapTe

1 PA3PABOTAH OTKpbITbIM akLMOHEPHbIM 06LLecTBOM «Hay4Ho-nccnefoBaTenbCkuii U KOHCTPYKTOpP-
CKO-TEXHOMOMMYECKNA MHCTUTYT NoABUXKHOro coctaBa» (OAO «BHUKTW»)

2 BHECEH MexrocyfapCTBEHHbIM TEXHNYECKUM KOMUTETOM Mo cTaHgaptulauun MTK 524 «XKenesHo-
[OPOXHbIV TPAHCNOoPT»

3 MPUHAT MexrocygapcTBEHHbIM COBETOM MO CTaHAapTM3auuun, MeTponorum n ceptudukanmm (npo-
ToKoN OT 22 aekabpsa 2014 r. No 73-M)

3a npuHATHe nporosocosanu:

KpaTkoe HaumeHoBaHWe cTpaHbl Kop ctpaHbl no MK CokpalleHHOe HauMeHOBaHWe HalLMoHaNbHOro opraHa
no MK (MCO 3166) 004-97 <MNCO0 3166)004-97 no ctaHgapTusaumm
AzepbaiigxaH AZ A3cTaHpapT
ApmeHus AM MuHakoHOMUKN Pecny6ivkn ApmeHuns
Benapycb BY FocctaHpgapTt Pecny6nunkn Benapycb
KazaxcTaH Kz FocctanpapT Pecny6nukn KasaxctaH
Kuprusus KG KblpreizctaHgapT
Poccusa RU PocctaHgapTt
TagxukncrtaH TJ TapxukctaHgapT

4 NMpuka3om degepasibHOrO areHTCTBa Mo TEXHUYECKOMY PerynnpoBaHuio U meTponorum ot 17 des-
pansa 2015 r. No 95-cT mexrocyaapcTBeHHblli cTaHgapT FTOCT 33189—2014 BBefeH B felicTBUE B KaYecTBe
HaLMoHasbHOro ctaHgapTta Poccuiickoin ®epepauun ¢ 1 niona 2015 .

5 Hacrtosawmii ctTaHAapT MOXeT 6blTb NPUMEHeH Ha A06POBO/IbHON OCHOBE A/1a cobnaeHns Tpebo-
BaHUII TEXHWYECKMNX pernameHToB TamMOXeHHOro coto3a «O 6e30MacHOCTU Xee3Ho40P0XHOI0 NOABMKHOMO
coctaBa» U «O 6e30MacHOCTU BbICOKOCKOPOCTHOIO Xene3HOA0POXHOro TpaHcnopTa»

6 BBEJEH BIEPBbIE
7 NEPEN3OAHUE. CeHTs6pb 2019 1.

WHopmauus o BBefeHn B gelicTBue (MpekpalieHun gelicTBnSA) HacTosLlWero ctTaHgapTa v nsme-
HEHWIA K HEMY HA TEPPUTOPUN YKa3aHHbIX Bbille rocyAapcTB Ny6nKyeTCcsa B yKasaTensax HauvoHa bHbIX
CTaH4apToB, M34aBaembIX B 3TUX rocyapcrBax, a Takxe B ceTU VIHTepHeT Ha caiiTax COOTBETCTBYIO -
L MX HAaLMOHa/IbHbIX OPraHoB Mo CTaHAapTu3auum.

B cnyyae nepecmoTpa, M3MEHEHUS UM OTMEHbI HacTOfLW,ero cTaHgapra COOTBeTCTByl LW as
nHhopmauusa 6yaeTt onybnukoBaHa Ha oULMabLHOM MHTEpHeT-caliTe MexrocyfapcTBeHHOro coBeTta
no ctaHgapTu3aumv, MeTpoaornu n ceptudukaunm B katanore sMexrocygapcTBeHHble cTaHgapTbl»

© CraHpapTundopm, ochopmieHune. 2016. 2019

B Poccuiickoii ®efepalmy HACTOALWMIA CTaHAAPT He MOXET 6biTb NOMHOCTLIO WU
YaCcTMYHO BOCMPOM3BEAEH, TUPAXMNPOBaH U PacnpocTpaHeH B KayecTBe ognUManbHOTo
n3gaHus 6e3 paspelleHns deaepasibHOrO areHTCTBa No TEXHUYECKOMY PeryimpoBaHuto
¥ MeTposiorumn
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M E XX I OCVY A4 APU CTUBEHH bl 7 CTAHAOAPT

KONECA 3YBYATbLIE TATOBbIX MEPEAAY TATOBOIo NogBM>XHOIO COCTABA

LW Kkansl 3TafIOHOB MAaKPO- ¥ MUKPOCTPYKTYP

Transmission tooth gears of the traction main railway stock.
Scale of macro- and microstructure standards

Nata BeegeHus — 2015—07—01

1 O6nacTb NpUMeHeHUsA

HacToawmin ctaHgapT pacnpoCcTpaHsAeTCs Ha 9BO/IbBEHTHbIE BeayLme (Aanee — LWecTepHn) 1 BeAoMble
LUNnMHApuyeckne npsamosyobble, KOCo3y6ble 1 LLEBPOHHbIE 3ybuaTblie Koneca UM BeHLbl COCTaBHbIX 3ybyaTbiX
Konec (ganee — koneca), NpMMeHseMble B TATOBbIX Nepefayax TeMn/JI0BO30B, 3/1IEKTPOBO30B U MOTOPBAroHHO-
ro NOABWKHOr0 cocTaBa, ¢ 3y6bsiMU, YNPOYHEHHbIMW 3aKasIKO TOKaMu BbICOKOM YacToTbl (qanee — TBY) namn
XUMUKO-TEPMUYECKO 06paboTkoll (ganee — XTO): uemMeHTauWenl, NOHHON LeMeHTaUMER NN HUTPOLEMEH-
Tauueii (oanee — uemeHTaymen).

HacTosiwumii cTaHgapT ycTaHaB/IMBaeT MeTasiorpadnyeckne MeToabl onpeaeneHns kauectsa ynpoyHeHus
3y6beB, KnaccugukaLmio BO3MOXHbIX AeeKToB CTPYKTypbl MeTanna nocne TBY nam XTO. a Takke coOTBeT-
CTBYIOLLME UM 3TA/IOHbI OLLEHKN MaKpo- U MUKPOCTPYKTYPbl MOBEPXHOCTHOW 30HbI 1 OCHOBHOTO MeTas1a 3yobes.

2 HopMaTurBHbIE CCbI/IKU

B HacToslem cTaHfapTe UCMNO/b30BaHbl HOPMATUBHbIE CCbISIKMA Ha CeAyioLiMe MeXrocyaapCTBeHHbIe
cTaHgapThbl.

FOCT 3.1109 EanHas cuctema TeXHOMOrMYeckon AoKkyMeHTaun. TepMUHbI U onpeaeneHns OCHOBHbIX
MOHATWI

FOCT 1763 (MCO 3887—77) Ctanb. MeToabl onpegeneHns rnyouHbl 06e3yrnepoXeHHOro cnos

FOCT 2999 MeTtanbl 1 cniasbl. MeToA U3MepeHuss TBEPAOCTM No Bukkepcy

FOCT 5639 Ctanu u cnnasbl. MeToApl BbIAB/IEHUA 1 ONpefesieHns BesIMUMHbl 3epHa

FOCT 8233 Cranb. 3TasIoHbl MUKPOCTPYKTYPbI

FOCT 9012 (MCO 410—82. CO 6506—81) MeTannbl. MeTof n3mepeHus TeepfocTn no bpuHensnio

FOCT 9013 (MCO 6508—86) MeTannbl. MeToa U3MepeHusa TBepaocTy no Poksenny

FOCT 9450 Vi3mepeHne MUKPOTBEPAOCTU BAABNVBAHNEM a/IMa3HbIX HAKOHEYHUKOB

FOCT 16530 MNepepaun 3ybyatblie. ObLMe TePMUHLI, onpeaeneHns n o603HaveHns

FOCT 20495 Ynpo4HeHue MeTa/IM4yeckux getasnein NoBepXHOCTHON XMMUKO-TEPMUYECKO 06paboTKONA.
XapaktepucTtuka v cBoiictBa Audpy3MoHHOro cnos. TepMyHbl U onpegenexus

FOCT 30803 Koneca 3y6uaTble TAroBbIX Nepegay TAroBoro NoABWMXHOrO cocTasa. TexXHUYeckme ycnosus

NMpumeuyaHne — Tlpu NONb30BAHUM HACTOSILMM CTAHAAPTOM Lieecoo6pa3Ho NPOBEPUTbL AECTBME CCbINOYHbIX
CTaHAapTOB U K/laccunKaTopoB Ha ouLnanbHOM NHTepHeT-caliTe MexXxrocyapcTBEHHOro coBeTa No ctaHgapTusauum, me-
Tposiornu n cepTudmkaunm (Www.easc.by) nam no ykasatensMm HauumoHasbHbIX CTAHAAPTOB, M3faBaeMbiM B rocyAapcrsax,
yKasaHHbIX B NPeANCNOBNAN, NN HA OhULManbHbIX caiiTax COOTBETCTBYIOLMX HaLMOHAbHbIX OPraHOB MO cTaHgapTU3auum.
Ecnn Ha AOKYMEHT AaHa HejaTupoBaHHas CCbiika, TO ciedyeT UCNoNb30BaTh AOKYMEHT, [eliCTBYIOW NI HA TEKYLNIA MOMEHT,
C Y4eTOM BCEX BHECEHHbIX B HEro M3MeHeHuii. Ecnn 3aMeHeH CCbIIOYHbI OKYMEHT, Ha KOTOPbI faHa faTupoBaHHas CCbI/Ka,
TO c/ieflyeT UCMO/Ib30BaThb YKa3aHHY0 BEpCHI0 3TOT0 fJOKyMeHTa. ECnu nocsie MPUHSATAA HACTOSILLErO CTAHAAPTA B CCbIMIOYHBII
[LOKYMEHT, Ha KOTOpblii laHa JaTUpoBaHHAA CCbifika, BHECEHO U3MEHEeHMWe, 3aTparusalllee NnoaoxeHne, Ha KoTopoe gaHa
CCblfiKa, TO 3TO MOJIOXEHNE NPUMeHsieTcs 6e3 yyeTa aHHOTO U3MEHEHUS. EC/N CCbIIOYHbI OKYMEHT OTMEHEH 63 3aMeHbl,
TO NONIOXeHWe, B KOTOPOM laHa CCbINKa Ha Hero, NPUMeHseTCA B 4acTU, He 3aTpar1satoLLeil 3Ty Cebiky.

M3paHune opuunanbHoe
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3 TepMUHbI, onpeaeneHns u 0603HauYeHus

3.1 B HacTosilleM cTaHaapte npumeHeHsl TepMuHbl no FOCT 3.1109. FOCT 16530 n NOCT 20495. a
TakKxe cnegyowme TepMUHbI C COOTBETCTBYOLLUMK OnpeeneHnsMu:

3.1.1 koHTYypHas 3aKanka: Bug Tepmuyeckoin 06paboTkm — NOBEPXHOCTHAA 3aKasika C Harpesa Tokamu
BbICOKOI 4acTOTbl KOHTYpa 3y6beB.

3.1.2 makpocTpykTypa: CTpoeHne meTasina, oueHnsaeMoe BuU3yasibHO, 6e3 NpUMeHeHUs CpeacTB U3-
MepEeHUn nnn Npyu HebONbLUUX YBENNYEHNAX HA MakpoLLandax.

3.1.3 makpownud: MAoCKWA WNNhOBaHHbI TEMNNET, NOABEPTHYTLIA TPABNEHNIO PACTBOPOM KMUC/OTI
[ONS BbISAB/IEHNS MAaKPOCTPYKTYpPbI.

3.1.4 mukpocTpyktypa: CTpoeHne MeTaslsIoB U CM1aBoB, BbIAB/IEHHOE C MOMOLLbIO MUKPOCKOMa Ha Mno-
NIMPOBaHHbIX NPOTPaBNeHHbIX o6pasuax (MukpoLangax).

3.1.5 mukpownud: Obpasel, MeTasina nocne WANgosaHns, NOANPOBAHNUA Y XMMUYECKOro TpaB/ieHus,
npefHa3HavYeHHbIli 415 MUKPOCKONMYECKOro NCCnefoBaHus.

3.1.6 Haknen BNaAunHbl 3y6a: YNpoyHeHne BnaguHbl 3y6a METOL0M HakaTKu NOoC/ie CEKTOPHOI 3aKaslku.

3.1.7 o6e3yrnepoxusaHue: CHMKXEHNE cofepXaHusa yrnepoa B MeTasifie B pesysibTarte OKUC/IEHUS ero
npu BbICOKON TemnepaTtype.

3.1.8 ocHOBHOIiI MeTann: MeTana NonepeyvHoro ceveHns 3y6a, 3a UCKIIYEHNEM YNPOYHEHHOTO C0S.

3.1.9 nepexofHas NOBEPXHOCTb 3y6a: 30Ha Nnepexoa OT aKTUBHOW NOBEPXHOCTW 3yba K BnaguHe 3yba.

3.1.10 cekTOpHas 3akaska: 3akasika cektopa no akTVBHOW NOBEPXHOCTH 3y6a c 06A3aTe/IbHbIM YNpoY-
HEeHVEeM BnafuHbl N NEPEXOAHON NOBEPXHOCTU HAK/IEMOM.

3.1.11 ceppguesBuHa 3yba: 3oHa 3yba nog TepmoobpaboTaHHbIM CNOeM, He 3aTpoHyTasa BO3feicTBueM
TBY nm XTO.

3.1.12 cTeneHb Haknena: Pa3HoCTb 3HAYEHU TBEPAOCTM paboyeil MOBEPXHOCTU 1 cepALeBrHbI 3y6a B
eAnHuLax Bukkepca, oTHeCeHHas K TBEpPAOCTUN cepaueBuHbl U YMHOXeHHas Ha 100 %.

3.1.13 temnneTt: O6paseL, Bbipe3aHHbIi N3 UCMbITbIBAEMOV AeTanun, A4na meTannorpaduyeckmx ncene-
[oBaHuiA getanu.

3.1.14 ynpoYHeHHbI c/oil 3akankoih TBY: MOBEPXHOCTHLIV CNoi MeTanna getanu, oTanyarLmiics
OT MCXOAHOro TBEPAOCTLIO M MUKPOCTPYKTYPOUi B pesy/ibTate Tepmmuyeckoin o6paboTtkm TBY.

3.1.15 ueMeHTOBaHHbIN cnoii: MOBEPXHOCTHbIV CNOW MaTepuana getanu, oTAnYaLWmiAics oT UCXoAHO-
ro yBeJIMYeHHbIM cofiepXXaHnem yrnepoga u TeepfocTblo B pesynbtate XTO.

3.1.16 wkana: Habop aTasIOHOB Makpo- 1 MUKPOCTPYKTYP CTanu /19 OLEHKW kavyecTBa TepmMoobpabo-
*aHHbIX KOSIEC U LUECTEPEH.

3.1.17 atanoH: KoHTpOnbHbIA 06pasel, An8 BU3yanbHOrO COMNOCTaBAEHUS C UCCNedyeMoii NOBEepXHO-
CTbIO feTanv Npu onpefeneHnn KayecTea TepM1Myeckoin o6paboTku.

3.2 B HacTosleM cTaHAapTe NpUMeHeHbl cneaytolme 0603HaYeHns:

100' ... 500" — o603HauYeHne KpaTHOCTN yBENNYEHWS;

T — HOpMaJsibHbIli MOAY/b 3y64aToro koseca, MM.

St — BbICOTa f,0 MOCTOSIHHOW XOpAbl, MM.

4 MeToAbl KOHTPO/IS KOJIEC U LLIECTEPEH C MOBEPXHOCTHLIM YNPOYHEHNEM
3ybbeB

4.1 O6wme NonoxeHus

4.1.1 OT60p NPO6 AN Makpo- U MUKPOWCCEAOBaHWUI W U3MEpPEeHUs TBEPAOCTW MPOBOAAT HA O4HOM
OKOHYaTe/IbHO 06paboTaHHOM Kosnece (LWecTepHe) Npy Nepuoamyecknx, TUNOBbIX UCMbITAHUSAX U OLEHKe COo-
oTteeTCcTBUA cornacHo NOCT 30803.

4.1.2 MakpoCTpYyKTypy KONec v WecTepeH NpOoBepsloT Ha LWANMOBaHHbIX NPOAOSILHOM 1 MOMNEPEYHOM
TemnaeTax. M3roTOB/IEHHbIX U3 KOMEC MO CXeMe BbIPe3Kn TEMMNIETOB A5 UCTbITAHWIA, COrNacHo PUCYHKY 1:

- Ha ABYX MonepeyHbIX TemrnjeTax. oxBaTblBalOWMX HE MeHee [BYX 3ybbeB, Bblpe3aHHbIX B Aname-
TPanbHO MPOTUBOMOJIOXHBIX 30HAX Koneca Ha pacctosiHuy 30 MM OT TOpPLIOB 3yObeB;

- Ha O4HOM MpPOAONLHOM TemmnieTe (415 Konec, 3aKkaneHHbix TBY). Bbipe3aHHOM napasnfefnbHo BepLn-
He 3y6a Ha paccTosiHUM 7€ OT Hee.

4.1.3 KOHTpO/Ib KayecTBa MMKPOCTPYKTYPbI No FOCT 8233 1 3amepbl TBEPAOCTN NPOBOAAT Ha nonepey-
HOM MONMPOBaHHOM TemnseTe (CM. PUCYHOK 1).

2
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B) Mpsimo3y6oe ncnonHeHne r} Kocosy6oe ncnonHenune

PucyHok 1 — Cxema BbIpe3ku NpPOoAO0/bHbLIX N NONEPEYHbIX TEMMNIETOB NPAMO3Y6biX U KOCO3Y6biX KONEC W WecTepeH
AN KOHTPONIAA MAKPO- U MUKPOCTPYKTYpPbl U TBEPAOCTU

4.2 O6paboTka TEMNAETOB 1 PEXUMbI TPAB/IEHNSA

4.2.1 Ans BbISBNEHUS! TO/LMHBLI N KOH(DUTYPALMK YNPOUYHEHHOTO C/1051 NMPOAO/bHbINA U NonepeyHblii Tem-
nneThbl CO WU OBAHHONK NOBEPXHOCTbLI0 NPOTPaBNMBaT 30—35%-HbIM BOAHbLIM PACTBOPOM a30THOI KNC/OTI.
4.2.2 MUKpPOCTPYKTYpY YNPOUHEHHOTO C/I051 1 OCHOBHOTO METa/l/1a BbISIB/ISOT Ha NMOMEpevyHoOM Temriete
C MONMPOBaHHOI NOBEPXHOCTLIO NOC/E TPAB/EHNsi 4%-HbIM PACTBOPOM a30THOM KUC/OThI B 3TUI0BOM CriYpTE.

4.3 OueHKa KayecTBa YNpPOYHEHHOro MOBEPXHOCTHOrO cnosa 3y6bLeB npu 3akanke TBY

4.3.1 OueHKy KayecTBa MOBEPXHOCTHOIO CNoA 3yObeB, YNPOYHEHHbIX 3akaskoi TBY. npoBogAT nytem
CpaBHEHWs TeMnieToB ¢ aTanoHamu 1—10 wkansbl 1 (cMm. npunoxeHue A. pucyHkn A.1—A.10).

4.3.2 KOHTponb KOHGIUrypaumu 1 TONLWUHbLI YNPOYHEHHOTO0 3akankoii TBY cnos 3y6a

KoHpurypaumio ynpoyHeHHOro cnos onpefensoT BU3yasbHO, NyTeM CONOCTaB/IEHNS BbISIBIEHHON Ma-
KPOCTPYKTYpbl C 3TasioHaMu LWkanbl 1. cocTosiwelt n3 10 3TaIOHOB, U306PAXEHUSI N ONUCAHMS KOTOPbIX MpU-
BeJleHbl B NPUIoXeHun A (CM. pucyHkn A.1—A.10).
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YNpOYHEHHBI cnoli nocne TpasfeHWs A0/HKEH UMETb OAHOPOAHbIV TEMHbIV LBET 6e3 CBEeT/bIX NSATeH
nnu nonoc.

ToNWwwmHy yNnpo4yHEHHOro cnos 3y6a onpeAensoT no IMHAN AeNIUTeNTbHOW OKPY>XXHOCTU ¥ N0 NepexoHo
NMOBEPXHOCTU 3yba. Vi3mepeHns NpoBOAAT NOBEPEHHbIM MEPUTESIbHBIM UHCTPYMEHTOM B Hanpas/ieHuu, nep-
NeHANKYNSPHOM KacaTesibHbIM K faHHbIM TOUKaM.

JonycTumas TonwmHa ynpo4yHEHHOro c1os No akTVBHOW NOBEPXHOCTM 3y6a B 3aBUCMMOCTH OT HOpMasib-
HOro mogyns 3ybuyatoro koneca (T ) AO/HKHA BbITb:

- gnamogyna T =6..7 — (2+£0.5) Mv;

- Ansa moaynsin * 8...9 — (3 £0,5) mm;

- gna mogyna 7 = 10...12 — (4 £ 1) mm.

Mo BnaguHe ans no60ro HopMasbHOro MoAyns 3yba TOMLWMHA YIPOYHEHHOrO CNOSA AOMKHA OblTh He
MeHee 1.5 mm.

3aBblWEHHaA UK 3aHKEHHAsA TONWMHA CosA ABNSETCA 6PaKoBOYHbLIM NPU3HAKOM.

4.3.3 KOHTPO/Ib MUKPOCTPYKTYPbl YNTPOUYHEHHOrO CN0A U CepALeBUHbl 3yba

MpoBepKy MUKPOCTPYKTYPbl YNPOYHEHHOIO C/os 3yb6a NPoOBOAAT Ha NornepeyvyHom TemmnneTe. CocTos-
LeM 13 AByX Unm Tpex 3ybbes, npu ysennveHnyn 5005. NnpoBepKy MUKPOCTPYKTYPbI cepaLeBuHbl 3yb6a — npu
yBennyeHnn 1005. OueHKy NpoBOAAT NyTeM COnocTaB/ieHns C aTanoHamn 1—7 wkansl 2 (CM. Npuioxe-
Hue B. pucyHkn B.1—B.8).

MUKpPOCTPYKTYypa YNPOUYHEHHOTO C/10S A0/HKHA COCTOATb U3 3€PHUCTOrO UM MESTIKOUIO/IbYaTOoro TPOOCTO-
MapTeHcuTa (CM. aTanoH 1. pucyHok B.1. B.2). KpynHouronbyataa cTpykTypa (CM. 3Ta/loH 2. pUCyHOK B.3) n
Hanmume B CTPYKType ceppuTa (cMm. atanoH 3. pucyHok B.4) He gonyckatoTcs.

CepaueBurHa 3yba Ao/mKHA UMETb COPOUTO-DEPPUTHYIO CTPYKTYPY CO CTENEHbID ANCNEPCHOCTH, CO-
OTBETCTBYHLLEN BENUYMHE 3epHa He MeHee Homepa 5 wkanbl 1 FTOCT 5639 cornacHo atanoHam 4 u 5
(cm. pucyHkn B.5 n b.6). He gonyckaloTcs kpynHO3epHUCTas CTPYKTypa u uronbyatble BblgenexHns deppu-
Ta — CTPYKTypa BUAMaHWTeTTa — 3TasioHbl 6 1 7 (CM. pucyHkn 6.7 n B.8).

4.3.4 KOHTpONb TBEPAOCTN YNPOYHEHHOIO C/0A U cepALeBUuHbl 3yba

TBepAoCTb YNPOYHEHHOIO C/I0A Ha MOMNepeYHbIX TeMnieTax npoBepsoT ajiMasHbiM KOHYCOM MeTOoA0M
Poksenna no NOCT 9013 wnu nupammgkoii metogom Bukkepca no MOCT 2999 Ha paccTosiHUWM, paBHOM MNo-
NI0BUHE BbICOTbI 3yb6a 1 No BnagnHe (KoJMYecTBO OTNEYaTKoB He MeHee Tpex).

[JonyckaeTca No cornacoBaHuUio € 3aka34nMKoM KOHTPOMPOBaTb TBEPAOCTb MO BMaguHe Ha NpoAo/ibHOM
TemnaeTte yepes BNaguHy mexay 3ybbamun metogom Bukkepca no MTOCT 2999. PacctosiHne mexay oTnevar-
KaMun He 6onee 2 MM.

TBEepAOCTb YNPOYHEHHOTO Cnosi 3ybbeB 3ybyaToro koneca fo/mkHa O6biTb OT 48 0 54 eamHuy HRC. we-
cTepHu He MeHee 55 eanHuy, HRC no MOCT 30803.

[JonyckatoTca MeToAbl U3MepPeHnss MUKPOTBEPAOCTN No Brkkepcy ¢ nepeBoAoM NOyYeHHbIX AaHHbIX Ha
3HayeHusa no Poksenny.

TBepAoCTb cepALeBVHbI 3ybbeB NPOBEPAIOT HA YPOBHE BNaguH metogom BpuHenns no FOCT 9012 wamn
meTogom Poksenna no MOCT 9013. TBepAoCTb cepaueBuHbl 3y6beB AomKHa 6biTb 0T 255 o 302 eguHuy, HB
nnun ot 26 go 32.5 eguuuny HRC no FOCT 30803.

4.3.5 OnpepeneHne cTeneHn Haknena BnaguHbl 3y6a npu CeKTOPHON 3akanke

[na onpepenenns cteneHn Haknena v TONWMHLI YNPOYHEHHOIO HAKaTKOM C/osi NPOBOAAT M3MepeHue
MukpoTBepaocTu no FOCT 9450 B 30He NepexofHO NMOBEPXHOCTU 3y6a. M3mMepeHUs BbINOSHAOT N0 NNHAW,
nepneHanKyNAPHON K kacaTenbHON B NEPeX0AHON ToUke OT akTUBHOWM MOBEPXHOCTU BrNyOb 3y6a A0 fOCTUXe-
HWA TBEPLAOCTU CepALeBUHbI.

PaccTosHne OT HakaTaHHO NOBEPXHOCTW A0 MEepBOro oTnevartka, OLEHVBAlLero 4Yucno TBepaocT
cepALueBUHbI, COOTBETCTBYET rNybrHe Haknena. Mo pasHOCTU 3HAYeHWt TBEPAOCTU aKTUBHON NOBEPXHOCTM 1
cepALUeBUHbI, BbIPRXEHHOW B eAnHULaX Bukkepca, OTHECEHHOW K 3HaYeHW0 TBEPAOCTM CepaLeBUHbl 1 YMHO-
XeHHoN Ha 100 %, onpefensoT cTeneHb Hakiena, kotopas Ao/HkHa 6biTb He MeHee 10 %.

4.4 OueHkKa KayecTBa YNPOYHEHHOIo NOBEepPXHOCTHOTO C/oA 3y6beB npun uemeHTayum

4.4.1 OUEHKY MUKPOCTPYKTYpbl LEMEHTOBAHHOTO C/I0S MPOBEPSAIOT Ha MOMEepeYHbIX MuKpowaMdax
npu yeenuyeHnn 200" n 500' nytem comnocTaBfieHUs BbISIBIEHHOW CTPYKTYpbl C 3TasfioHamMmu 1—6 wkanbl 3
(cm. npunoxeHue B. pucyHkn B.1—B.6), Ha KOTOpbIX NPUBEAEHbI CTPYKTYPbI NOC/IE OKOHYATE/IbHO TepMuye-
CKOWi 06paboTky — 3akasnku 1 oTnycka.

4
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4.4.2 KOHTPO/Ib MUKPOCTPYKTYPbI HA Hannmyne CTPYKTYpHO-CBOOGOAHOMO LemMeHTuTa (oueHka Mu-
KPOCTPYKTYpbl MO kapbugam)

Mocne uemeHTaUumn, 3aKanknm 1 OTNycKa LeMEeHTOBaHHbIV C/I0M AO/IKEH UMETb CTPYKTYPY MENKOUrosb-
4aToro MapTeHcuTa C OTAeNbHbIMU MenKuMK kapougamu. OUeHKy KayecTBa MUKPOCTPYKTYPbI BbINOHAOT MO
wkane 3 (cMm. npunoxexHve B).

B cTpykType LeMeHTOBaHHOro CNos AonyckaeTcsa TOHKas pa3opBaHHas LeMeHTUTHasA ceTka (CM. aTasio-
Hbl 3 1 4. wkana 3. npunoxeHune B. pucyHkn B.3 1 B.4). CnnowHas LeMeHTUTHaA ceTka, a TakKe pasopBaH-
Has ceTka C OoTAesibHbIMU rpybbiMu Kapbugamun He gonyckalTcsa (CM. 3TanoHbl 5 1 6. Wkana 3. npuioxe-
Hue B. pucyHkn B.5 1 B.6).

4.4.3 KOHTPO/Ib MUKPOCTPYKTYpPbl LLEMEHTOBAHHOIO CM0A MO OCTATOYHOMY ayCTEHUTY

KOHTPO/Ib MUKPOCTPYKTYPbI LLeMEHTOBAHHOIO C/1051 MO OCTATOYHOMY ayCTEHUTY MPOBOAAT NO 3Tas/IOHaM
npunoxexuna I.

OcCTaTouHbIi ayCTEHUT B CTPYKTYpe LeMEHTOBAHHOIO C/I08 NOC/ie OKOHYaTe/bHOW TepMuyeckoi 06-
paboTku (3aKasku 1 oTnycka) oLueHVBalT B COOTBETCTBUM C aTanoHamn 1—4 wkansl 4 (cM. npunoxeHue T,
pucyHkn .1—Tr.4). DT1anoHsl 1. 2. 3 9BAAKOTCA 4ONYCTUMbIMU.

Mnowaab y4acTKoB aycTeHuUTa He fo/mkHa 6biTb 6onee 10 % nnowaan nons, BUAUMOro B MUKPOCKOMN
npv ysenuuexnun 200" no Bceil noBepxHOCTH wanda. Jns 6onee YeTkoro onpegeneHns rpaHunL, y4acTkoB CO
CTPYKTYpOIi ayCcTeHMTa KOHTPO/b MPOBOAAT npu yBennuveHun 500'. 3T1anoH 4 (cM. pucyHok [.4) no ocTtaTou-
HOMY aycTeHuTy. 3aHuMatowemy 6onee 10 % nnowaam, COOTBETCTBYET HEY0BETBOPUTENbHON CTPYKType.

4.4.4 KOHTPO/Ib Ha Hanume Mex3epeHHOro OKUCIeHUsA n 06e3yrnepoXxeHHOCTH

KOHTPO/Ib MUKPOCTPYKTYpPbI LLEMEHTOBAHHOMO C/I051 HA Ha/MumMe MeX3epeHHOro OKUCNEHNS 1 0beayrne-
POXEHHOCTU MPOBOAAT MO 3TasloHaM NPUIoXKeHusa .

OUEHKY CTPYKTYpbl €109 BO BNagnHax 3ybbes nNpoBogAT npu yeenmyeHun 100'. Ha aTanoHax 1—4 wka-
nbl 5 (cMm. npunoxexue [. pucyHku 4.1—[.4) npuBeAeHbl HeA0MYCTUMbIE CTPYKTYPbl MEX3EPEHHOr0O OKuce-
HUA 1 06e3yrnepoXeHHOCTU NMOBEPXHOCTM 3y6a. [na 60/ee YeTKOro BbIAB/IEHUS MEX3EPEHHOro OKUC/IEHUA
NPUMEHSIOT yBenmyeHne 500 .

Hannume mex3epeHHOro okucneHus BnaguH 3yObeB, OKUCHbLIX NEHOK, BKIHOYEHUI N 06E3yrnepoxeH-
HOCTW He fonyckaeTcs.

KoHTposib 06e3yrnepoXeHHOCTN 1 ee rnybrHbl nponssoasaT no NOCT 1763.

4.4.5 KOHTpPO/b KOHUTypauum 1 ToNAWMNHbI LLEMEHTOBAHHOTO CMOs

KOHTpOsIb KOHpUrypaumm u TOMLWMHLI LEMEHTOBAHHOIO €105 NPOBOAAT Ha MonepeyHbIX Temmnierax.
OLeHKy NPOBOAAT NyTEM CONOCTaB/IEHNS BbIABIEHHON CTPYKTYpPbl C 3TasIoHOM 11 wkanbl 1 (CM. npunoxeHne A.
pucyHok A. 11).

LiemeHTOBaHHbIVi C/ON AO/MKEH MOBTOPATL KOHMrypauuio npocuns 3yba n MmeTb paBHOMEpHYH TOs-
LLIMHY MO KOHTYpPY.

TonwuHy onpefensoT n3mepeHnemM LLMPUHbLI TEMHOTO C/1051, OKpalleHHOro npu Tpas/fieHun, B Hanpas-
NIeHVN. NepneHanKyAPHOM KacaTeflbHOM K NoOBepXHOCTK 3y6a.

[onycTmas TonwmHa YNPOYHEHHOrO C/0s MOoc/ie OKOHYaTe/bHOW MexaHM4ecKkol 06paboTkM fomKHA
6bITb B npegenax (0,271 + 0.4) mM. 3aBbllEHHAsA WM 3aHWKEHHAs TOJLMHA CNoa ABMASETCH 6pakoBOYHbLIM
NpU3HaKoOM.

MpefenbHble 3Ha4YeHUs TONLLMHBI C/I0S U3 [0NYCTUMOTO AYanasoHa, ero BeNIMUMHy YTOUHAOT Mo MUKPOCTPYK-
Type. 3arpaHuLly c/os NpMHUMAtOT CTPYKTYpY, codepxallyto 50 % TpoocTuTa B TPOOCTOMapPTEHCUTHOW CMecu.

4.4.6 KOHTpPO/Ib TBEPAOCTN LLEMEHTOBAHHOIO C/1051 U CepALeBuHbl 3yba

KOHTpO/Ib TBEPAOCTU LLEMEHTOBAHHOIO CN0A NPOBOAAT meTogom Poksenna no FOCT 9013. JonyckaeT-
CAl NPOBOAUTbL U3MEPEeHUS TBEPAOCTU MeTooM Bukkepca ¢ nocriegyowmm nepesosom noslyvyeHHbIX BeNUmH
TBEPAOCTN Ha 3Ha4YeHus Mo wkane Poksesina. TBepAoCTb LLEMEHTOBAHHOIO C/108 U3MEPSAIOT Ha PacCcTosAHUN,
paBHOM MOMOBMHE BbICOTbI 3y6a, 1M NO BnaguHe. TBepAoCTb Ao/MKHA ObiTb He MeHee 56 eanHuy HRC agns
3ybuartoro koneca n 59*3 eaunHuy HRC ana wectepHu.

TBepaocTb cepaueBuHbl 3yba npoBepstoT meTogom BpuHennsa no MTOCT 9012 nocepeauHe 3y6a Ha
ypOBHE BNaguH. TBepAOCTb CepALeBuHbl 3yb6a A0/MKHA ObiTb He MeHee 294 eauHuy HB nam 31.5 egnHunubl
HRC. [jonyckaeTcs KOHTPOb TBepAOCTM MeToaoM Pokeenna no FOCT 9013 ¢ nepeBooM 3Ha4YeHW TBepao-
CTW Ha wWKany bpuHenns.

4.5 OnucaHme KOHTPOSIMPYEMbIX Makpo- U MUKPOCTPYKTYP YNPOUYHEHHOTO C/0SA

MepeyeHb M ONMCaHNUSA KOHTPOMMPYEMbIX MAKpO- Y MUKPOCTPYKTYP YNPOYHEHHOIO c/los npuBefeHbl B
Tabnuue 1.
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Ta6nnua 1— Makpo-u MUKPOCTPYKTYPbl YNIPOUHEHHOTO C/0S

O603HayeHne
LUKasbI

2a

HasHaueHwe wwkasbl

OueHka KoHUry-
pauuy  ynpouyHeH-
HOro cnos (Makpo-
CTYKTYpbl)

OueHka MUWKpPO-
CTPYKTYpbl ynpou-
HEHHOrO cnos

OueHka
CTPYKTYpbI
LeBuHbI 3yba

MUKpPO-
cepa-

Howmep
aranoHa

10

OnucaHne Makpo- 1 MUKPOCTPYKTYpbl

MpunoxeHune A

YNpPOYHEeHHbI CNoii HeNpepbIBHbIA MO KOHTY-
py u anuHe 3y6a. TonumHa cnos yjoBneTso-
pseTt Tpe6oBaHmam FOCT 30803

3akasieHHble CEKTOPbl PaBHOW TOMWWHBI MO
cTopoHam 3y6a, oTCToALUMEe OT AHA BNajnHbl
Ha paccToAHUN 0T 4 A0 7 MM

PasHas TONlWMWHA YNPOYHEHHOrO CNOsi Mo
cTopoHam 3y6a u BnafuHbl, HO B nNpegenax
Tpe6oBaHuii TOCT 30803

Pa3pbiB YNPOYHEHHOrO CNOS Yy BEPLUUHBI
3y6a no BCeil HeaKTUBHOW NOBEPXHOCTU ANA
KOHTYPHOW N CEKTOPHOI 3akanku

MepekpbiTME cnoes no Bcel BeplwuHe 3yba
6e3 BbIX0Aa Ha aKTUBHYI0 MOBEPXHOCTb (ANS
KOHTYPHOU U CEKTOPHOW 3akasnku)

HepocTtatouHas  TONWMWHA  YNPOYHEHHOrO
CNoA No aKTUBHON MOBEPXHOCTU A1 KOHTYpP-
HOW 1 CEKTOPHON 3aKkanku

HepocTaTouHas ToNWMHA WAW  paspbiB
YNPOUYHEHHOTO CNOSA Ha aKkTUBHOIW noBepx-
HOCTW WM BO BrnajuHe 3y6a Npu KOHTYpPHOIA
3akasnke

3aBbllWeHHas TONWMHA YNPOYHEHHOrO C/os
No MNepexogHoil MOBEPXHOCTWM OT BNaAMHbI
3y6a Npu KOHTYPHOII 3akanke

MepeKpbITVE YNPOUHEHHbIX COEB Y BEpLINn-
Hbl 3y6a C BbIXO4OM Ha akTWBHYI0 NOBepX-
HOCTb ANS KOHTYPHOI 1 CEKTOPHOI 3aKanku

MepekpbiTMe CnoeB no Bceii BeplwuHe 3yba
6e3 BbIXOJja Ha aKTUBHYI0 NMOBEPXHOCTb, Ha-
Ninyne cBeT/bIX NATEH B YNPOYHEHHOM cnoe

LleMeHTOBaHHbIi Cnoii HenpepbiBHbIA No
KOHTYpY W AgnnHe 3y6a. TonwmHa cnoa yaos-
netsopsieT Tpe6oBaHnsm FOCT 30803

MpunoxeHune b

3€epHUCTbI NN Menkouronb4aTtblii TPOOCTO-
MapTeHCuT

KpynHouronbyatblii TpoocTOMapTeHCcUT
TpoocTomapTeHCcUT n hepput

Cop6ut n ceppnt. Pasmep 3epHa He Kpyn-
HeB HoMmepa 5

Cop6ut n cepput. CTpykTypHas nosocua-
TOCTb

Cop6ut n cdepput. Pasmep 3epHa KpynHee
Homepa 5

UronbuaTtblie BbifgeneHus pepputa (BUgMaH-
WTETTOBA CTPYKTYypa)

CooTBeTCTBUE FOAHOCTUN

YposneTsopuTenbHas

YposneTBopuTeNnbHas npu
CeKTOpHOUi 3akanke

YpnoenetsoputesnbHas

ypnosnetsopuTesnbHas

YposnersoputenbHasa

HeygoBnetsoputenbHas

HeyposnetsoputenbHas

HeypnosnetBoputenbHas

HeyposnetsoputenbHas

KoHchurypauuss u TBeEp-
[lOCTb C/I0S1 Hey/A0BNeTBO-
puTenbHble

YpnoBnetsoputenbHas

YpoBnetsoputenbHas

HeygosneTBoputensHas

HeypoBneTtsoputenbHas

YposneTBopuTenbHas

YpnosnetsoputesibHas

HeygosneTtsoputenbHas

HeygoBneTsoputenbHas
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OkKoH4YaHune Tabnuubl 1

HbIX BKAOYEHWNN

O603HayeHne Mowep
HasHaueHue wkanbl OnucaHne Makpo- 1 MUKPOCTPYKTYpbI CooTBeTCTBME FOAHOCTU
LKasbl 3TasioHa
MpunoxeHne B
MenkouronbyaTblii MapTeHCUT, kap6uabl OT-
1 YposnetsoputenbHasn
CyTCTBYIOT
MenkouronbyaTblii MapTEHCUT U MenKue oT-
2 YposnetsoputenbHas
AenbHble kKapbuabl
Ouexka MUKpO- 3 OTAenbHble Menkne kapoumabl U TOHKas paso- Y 1OBNETBODUTENLHAS
CTPYKTYpPbl LEMEeH- pBaHHas kapb6ugHas cetka A P
TOeaHHOro ca04 no
kap6ungam MpepensHo onyctumas
pouA 4 ToHKas pasopBaHHas kapbugHasa ceTka pea Aony
CTPyKTypa cnos
KpynHble kapbuabl, pasopBaHHas kapbugHan
5 py pounaet. p P povA HeypnosnetsoputensbHasa
ceTka
6 CnnowHas kapbuaHana cetka HeyposneTtsopuTenbHas
Mpunoxenne I
Menkouronb4yatblii mapTeHcuT. OcCTaTOUHbIN
1 YpnosnetsoputesibHas
ayCTeHUT oTCyTCTBYeT
MenkouronbyaTblii MapTEHCUT W OTAENbHbIE
2 5 YposneTsoputesnbHas
Ouenka MUKpO- Heb6OoNblNE y4acTKn OCTATOYHOrO aycTeHuTa
CTPYKTYpbl LEMeH- o
PyKTYpbI L MenkouronbyaTblii MapTEHCUT U Y4YacTKn
TOBaHHOTO cnos
0CTaTOYHOro aycTeHuTta, 3aHumawuwme 10 % MpepgensHo pgonyctumas
no  ocTaTo4YHOMY 3
M MeHee naowagun nons, BUAMMOro B MUKPO- CTPYKTypa cnos
aycrenuty cKon nNpu yBennyeHun 200*
Y4acTKkn 0CTATOYHOro aycTeHuTa, 3aHumato-
4 wmne 6onee 10 % nnowagwn nons, Buagumoro HeypoBneTBopuTenbHas
B MUKPOCKOMN Npu yBenuyeHmn 200*
Mpunoxenue [
1 Mepexor cTanu, pasrapHble TPeLWnHbI HeypoeneTtsopuTenbHas
OueHka MUWKpPO-
CTPYKTYpbl UEMeH- 2 Hanunuune o6e3yTnepoxeHHOCIA HeyposneTtsoputesnbHas
TOBa@HHOIO cnos
Ha Hanuune Mex- 3 Hanuume OKUCHbLIX NIEHOK HeypnoBnetBoputensbHas
3epeHHOro okucne-
OKuCAbl NO rpaHuLaM 3epeH, Hanuune oKnc-
HUA 4 p H peH, HeypnoBnetBopuTenbHas
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MpunoxeHune A
(o6s3aTenbHoe)

Wkana 1. OueHka KOHUTypaLuum ynpoyHeHHOro cos

STanoH 1

YNpOYHEHHbI# CNON HEenpepbiBHLIA N0 KOHTYpPY M AnuHe 3y6a. TonwwuHa cros yfoBnetsopsieT Tpe6oBaHWAM
FOCT 30803.
KoHdurypaums cnos ygoBneTBopuTenbHas.

LonyckaeTcs yTonleHne cnos y Topyues 3y6a

PucyHok A.1

3TanoH 2

YNpOYHEHHbIe CEKTOPbl PABHON TOMLWMHBI MO CTOpOHaM 3y6a, OTCTosAWME OT AHA BNaAWHbl HA paccTosiHuu oT 4 fo
7 MM.
KoHthurypaums cnos npu cCeKTOPHOI 3akanke yaoBneTBOpuTenbHas.

PucyHok A.2
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ST1anoH 3

PasHas TonumHa YyNpoOYHEHHOro €105 No cCTopoHam 3y6a n BnaguHbl, HO B npegenax Tpe6osannii FTOCT 30803.
KoHturypauyna cnos ygosnetsoputesnbHas.

PucyHok A.3

OTanoH 4

Pa3pbiB yNPpOYHEHHOrO CNOS y BEPLWUHbLI 3y6a No BCE HEAKTUBHON NOBEPXHOCTU ANA KOHTYPHOW M CEKTOPHON 3a-
Kaku.
KoHthurypauus cnos yaosnetTsoputesibHas.

PucyHok A.4
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STanoH 5

MepekpbiTUe CNOeB No BCell BeplwmnHe 3y6a 6e3 BbIx04a HA aKTUBHY MOBEPXHOCTb.
KoHdurypauns cnos ygosnetsoputenbHas ANS KOHTYPHOW U CEKTOPHOM 3aKaski.

PucyHok A.5

10
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STanoH 6

HepocTaTtouHas TOMWMHA YNPOUYHEHHOrO C/I0S MO aKTUBHON NOBEPXHOCTH.
KoHthurypayms cnos HeyAoBNETBOPUTENbHAS ANS KOHTYPHON! 1 CEKTOPHOMN 3aKasku.

PucyHok A.6

1n



FOCT 33189—2014

STanoH 7

HepocTaTouHas TOMWMHA UKW Pa3PbIB 3aKaseHHOro C/10A Ha akTUBHOW NOBEPXHOCTM @) UM BO BnajuHe 3y6a npu
KOHTYPHOW 3akanke 6), Npy CEKTOPHOI 3aKanke Ha aKkTUBHOW NOBEPXHOCTU B).
KoHturypauus cnos HeyAoBneTBopuTenbHas.

PucyHok A.7

12
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OSTanoH 8

3aBbllleHHas TO/LWMHA YNPOUYHEHHOrO CN0SA N0 NepexoAHol NOBEPXHOCTU OT BMNaAWUHbI 3y6a Npu KOHTYPHOI 33-
Kanke.
KoHthurypauus cnos HeyoBfeTBOPUTE/IbHAS.

PncyHok A.8

13
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STanoH 9

MepekpbITUE YNPOUHEHHbIX C/I0EB Y BEPLMHbI 3y6a C BbIXO4OM Ha aKTUBHYI MOBEPXHOCTb.
KoHthurypauns cnos HeyjoBneTsopuTenbHas Ans KOHTYPHO U CEKTOPHO 3aKanku.

PucyHok A.9

14
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STtanoH 10

MepekpbiTMe Cn0eB Mo Bceii BepwnHe 3y6a 6€3 BbIXOAA HA aKTWBHYI0 MOBEPXHOCTb, Ha/inyMe CBET/IbIX NATEH B
YNPOUYHEHHOM C/loe.
KoHthurypauus n T8epAocTb C/0S HeyA0BNETBOPUTE bHbIE.

PucyHok A. 10

OTanoH 11

LleMeHTOBaHHbIN CNOA HEeNpepbiBHbIA MO KOHTYPY W AnuHe 3y6a. TonWMHA C/0S YAOBNETBOPSieT Tpe6oBaHUaM
FOCT 30803.
KoHturypayms cnos yaoBreTBoOpuTebHas.

PucyHok A.11

15
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MpunoxeHne b
(o6s3aTenbHoe)

Wkana 2. OueHka MUKPOCTPYKTYPbI YTPOUHEHHOTO CMOSi U CepALEeBrHbI 3y6a
2a MUKPOCTPYKTYpa YNPOUYHEHHOTO CNos

STtanoH 1

3epHUCTLI UM MENKOUTONbYaTblii TPOOCTOMAPTBHCUT.
CTpyKTypa yAoBNeTBOpPUTENbHAS.

PucyHok B.1 PucyHok b.2
STanoH 2 OTanoH 3
KpynHonronb4aTblil TPOOCTOMAPTBHCHUT. TpoocTOMapTBHCUT 1 heppuT.
CTpyKTypa HeyAoBneTBOpUTENbHAS. CTpyKTypa Heya0BneTBOpUTENbHas.
PucyHok B.3 PucyHok B.4

16
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26 MuKpoCTpyKTypa cepALeBuHbl 3yba

3TanoH 4 3TanoH 5
Cop6uT n thepput. Pasmep 3epHa He kpynHee Homepa 5. Cop6ut n hepput. CTpyKTypHas nosocyaTocTb.
CTpyKTypa yAoBneTBOPUTENbHAA. CTpyKTypa yaoBneTBOpUTENbHASA.
PucyHok b.5 PucyHok b.6
STanoH 6 3TanoH 7
Cop6uT n chepput. Pasmep 3epHa kpynHee Homepa 5. Wronbuatble BblgeneHns epputa (BUAMaHWTETTOBA CTPYK-
CTpyKTypa HeyfoBneTBOpUTenbHas. Typa).

CTpyKTypa HeyaoB/feTBOpPUTENbHAS.

PucyHok B.7 PucyHok 6.8

17
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MpunoxeHne B
(o6s3aTenbHoe)

Wkana 3. OueHka MUKPOCTPYKTYPbl LLEMEHTOBAHHOIO C/10s1 N0 Kap6ugam

STanoH 1

MefnKouronb4aTblil MapTEHCUT, Kap6Mabl OTCYTCTBYIOT.
CTpyKTypa cios ya0oBfeTBOpUTENbHASA.

PucyHok B.1

3TanoH 2

MeIKoUronb4aThliii MapTEHCUT N MEJIKUE OTAEe/bHbIE Kapouabl.
CTpyKTypa c/nosl y40B/leTBOPUTENbHAS.

PucyHok B.2
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ST1anoH 3

OTfenbHble Menkne Kapbuabl U TOHKass pasopBaHHas ceTka.
CTpyKTypa C/osl y0BNETBOPUTENbHAS.

PucyHok B.3
STanoH 4
ToHKas pa3opBaHHas kap6ugHas ceTka.
MpegenbHo gonycTumas cTpykTypa cnos.
PucyHok B.4
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STanoH 5

KpynHble kap6uabl, pa3opBaHHas kap6ugHas ceTka.
CTpyKTypa CTOSl Hey/J0BNEeTBOPUTENIbHASA.

PucyHok B.5
STanoH 6
CnnowHan kapbugHaa ceTtka.
CTpyKTypa cnos Hey[0BNeTBOPUTe IbHAS.
PucyHok B.6
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Mpunoxexnune I
(o6s3aTenbHoOe)
Lkana 4. OLI,eHKa MUWKPOCTPYKTYPbl LEMEHTOBAHHOTIO C/104 NO OCTATOYHOMY ayCTEHUTY

OTanoH 1

Meikouronbyatblii MapTeHCUT. OCTaTOUYHbIN ayCTEHUT OTCYTCTBYeT. CTPYKTypa C/nosi yA0BNETBOPUTENbHAS.

PucyHok .1

STanoH 2

Menikouronbyarslii MapTEHCUT M OTAE/NbHbIe HEGO/IbIIME YYaCcTKM OCTATOYHOIO aycTeHuta. CTpyKTypa cios y40B-
nleTBOpUTENIbHAS.

PucyHok I'.2
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STanoH 3

MenkouronbyaTblii MapTEHCUT M yyacTKM OCTATOUYHOrO aycTeHuTa, 3aHumatouwme 10 % u mMeHee naowaau nons,
BUAMMOro B MUKpPOCKON npu ysennyeHun 200". NMpepenbHo gonycTtumasn cTpyktypa cnos.

PucyHok '3

STanoH 4

Y4yacTKkn 0CTaTOYHOro aycTeHuTa, 3aHumawwmne 6onee 10 % nnowaan nons, BUAMMOro B MUKPOCKON Npu yBenunye-
HuK 200*.
CTpyKTypa cnoa HeyaoBneTBopuTenbHan.

200x

PucyHok 4
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MpunoxeHue [
(o6s3aTenbHoOe)

LWkana 5. OueHka MWKPOCTPYKTYpPbl ULEMEHTOBAHHOTO C/104 Ha Ha/inyne Mexs3epeHHOro okKncneHuns

OTanoH 1 STanoH 2
Mepexor ctann, NoABNeHNE pasrapHbiX TPELUH. Hannune 06e3yrnepoxeHHoOCTH.
CTpyKTypa HeyaoB/eTBOpUTebHAS. CTpyKTypa Heyf0BneTBOpUTEe/bHasA.
\
100x 100x
PucyHok [1.1 PucyHok [.2
3ST1anoH 3 STanoH 4
Hanuune OKMCHBIX NIEHOK. OKWUCAbl NO TpaHnLam 3epeH. Hanuume OKNCHbIX BKIKYEHWUIA.
CTpyKTypa HeyfoBNeTBOPUTENbHASA. CTpyKTypa HeyaoBneTBopuTenbHas.
100x
PucyHok .3 PucyHok [1.4
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