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5 Hacroswmn ctaHaapt cootBeTcTByeT cTaHaapty ASTM D 7136/D 7136M — 12 Standard Test Method
for Measuring the Damage Resistance of a Fibre-Reinforced Polymer Matrix Composite to a Drop-Weight
Impact Event (CTaHAapTHbIN METOA UCMbITAHWIA ANS OnpeaeneHns NoBpeXaaeMoCTU KOMMO3UTHLIX MaTepua-
OB C NONMMEPHON MaTPULIEN, apMUPOBAHHbLIX BOMOKHOM, NPU NAZIEHWUN rPy3a).
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6 BBEJJEH BMNEPBbIE

UHpopmayus 06 usmMeHeHUsX K Hacmosawemy cmaHOapmy nybrnukyemcs 6 exe200HOM UHGopMayu-
OHHOM yKadamene «HayuoHanbHble cmaH0apmbl», @ MeKcm USMEHEHUU u rnornpasoK — 6 €XeMeCAYHOM
UHGhOPpMaYUOHHOM yKaszamerne «HayuoHarnbHble cmaHlapmbiy». B criydae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosweeo cmaHOapma coomeememaeyroujee yeedomneHue bydem onybrnuKkoeaHo 8 eXeMeCa4YHOM
UHghopMayUOHHOM yKasamerne «HavyuoHaneHble cmaHO0apmel». Coomeememayiowas uHgopmayus, yeedom-
NIeHUE U MeKcmbl pasMmelwaromest maike 6 UHopmayuoHHOU cucmeme obweao nosb306arHuss — Ha oghu-
yuansHom catime ®edepanbH020 azeHMemea o MexHU4YECKOMY pezynuposaHuio u Memposiosuu e cemu
UnmepHem
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areHTCTBa NO TEXHUYECKOMY PEryNIMPOBAHMIO U METPONOrUU
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M EXT IO CYAAPGCT®BETUHTHUB # C TAHZADAPT

KOMMNO3UTbI NONIUMEPHbIE
MeToa ucnbiTaHnA Ha CONPOTUBNEHUE NOBPEXAESHUIO NPU yAape Nafaloumum rpy3om

Polymer composites. Method for testing the resistance to damage during a falling weight impact

Dara BBegeHus — 2017—01—01

1 O6nactb npuMmeHeHUs

1.1 Hacrosawumi ctaHgapt pacnpocTpaHaeTcs Ha nonuMepHble komnosuTsl (MK), apmMuposaHHbie yrne-
poAHbIMU, BOPHBIMKU, OPraHUYECKUMMU U APYTMMI BOSIOKHAMU, U YCTAHABNNBAET METOA UCNbLITAHUA ITUX MaTe-
puanos Ha CONPOTUBNEHNE NOBPEXAEHMNIO NPU yAape NaaloLmM rpy3oMm.

2 HopmaTtuBHbIe CCbISIKU

B HacTosiluem cTaHgapTe Ucnonb30BaHbl HOPMATUBHBLIE CCbISIKW HA CNEAYIOLLMe MEXroCyaapCTBEHHbIE
cTaHaapThbl:

FOCT 166—89 (NCO 3599—76) LLraHreHUMpKynu. TexHuyeckme ycnosmua

FOCT 6507—90 MukpomeTpbl. TEXHUYECKUE YCNOBUSA

FOCT 12423—2013 (ISO 291:2008) MnacTMaccol. YCNOBUS KOHAULMOHMPOBAHMA U UCTIbITAHUA 00pa3-
yoB (Npob)

MpumedaHue —MNpu NoNb30BAHUM HACTOALWMM CTaHAAPTOM LienecooGpasHo NPoBEpUTL ENCTBUE CCbINOYHbLIX
CTaHAapTOB B MHOPMALMOHHON cucTeMe o6LLEro NONb3oBaHWS — Ha oduumnansHoM caiite defepanbHOro areHTCTBa
No TEXHWYECKOMY PEryriMpoBaHuio U METPONOTUN B ceTU UHTEPHET UNKN NO eXerofgHOMY UH(OPMAaLIMOHHOMY yKasaTenio
«HaumnoHanbHble cTaHAapTbl», KOTOpbIA onybnuMkoBaH NO COCTOSHUIO Ha 1 AHBapS TeKyLero roga, U no BuiNyckaM exe-
MEeCHAYHOro MHpopmaLMoHHOro ykasatensa «HauuoHanbHble CTaHAapTbi» 3a TeKywuin rog. Ecrnn ccbinodHblii cTaHgapT
3aMeHeH (M3MEeHEH), TO MPU NONb30BaHMKN HACTOALWUM CTaHAAPTOM CNEAYET pYKOBOACTBOBATLCS 3aMEHSAIOWUM (U3MEeHEH-
HbIM) CTaHgapToM. Ecnn ccbinoyHblil cTaHgapT OTMeHeH 6e3 3ameHbl, TO NONOXeHWe, B KOTOPOM AaHa CChiflka Ha Hero,
NPUMEHSETCA B YaCTU, He 3aTparnBaroLLei 3Ty CCbINKY.

3 TepMuHbI, onpeaeneHus U 0603HaYeHUn

3.1 B HacToAlWEeM CTaHAapTe NPUMEHEHbI Cneayowmne TEPMUHLI C COOTBETCTBYIOLLIMMU ONpeaeneHns-
MU:

3.1.1 HaKOHeYHMK 60oMKa yaapHuKa: COCTaBHAa 4YacTb UM KOMNOHEHT yAapHUKA, KOTOPbIN NepPBbIM
BXOAMT B KOHTAKT G UCMbITYyEMbIM 00pa3sLOM B Npouecce yaapa.

3.1.2 my6uHa otnevatka d, mm: OcTaTtoyHas rnyGuHa BMATUHBI, 30HbI NOBPEXaeHus, cchopmupoBas-
Lieca B pesynbTate UCMbLITAHUS HA yaap nagalowum rpysom. MmybuHa otnevatka AomkHa onpeaensTbes
Kak MakCMManbHOe paccTosiHue, U3MEPEHHOE B HanpaBneHUH, NepneHAnKYNApPHOM NOBEPXHOCTU obpasua,
MeXay CamoOn HU3KOW TOYKOW B OTMeYaTke U TOMKOM Ha HENOBPEXAEHHOM B pesynbrate ygapa ydactke no-
BEpPXHOCTH 0Dpasua.

3.1.3 peructpupyeMas KOHTakTHaa cuna F, H: Cuna ygapHuka, aencreyiowasn Ha o6paseL, B MOMEHT
yaapa, dukcupyeMmasn 4atymkoM CUIbl.

Uspanue opuumnanbHoe
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3.2 B HacToAiLeM CTaHgapTe NPUHSATLI criegyowme 0603Ha4YeHus:
E,, )k — nornoweHHas sHeprus B MOMEHT BPEMEHM, KOTAa KpUBasi 3aBMCUMOCTM KOHTAKTHOW CuMbl OT
BpPEMEHU UMEET cnaj No CUMe UM HaKmoH;
E,. Ibx — sHeprus, nornoLieHHas oGpasuom B npouecce yaapa,
E;, bx — chbakTudeckasn sHeprua yaapa (KUHEeTMYeCcKas 3Heprus NajatoLlero ynapHuka), I,

E hax» H — nornouigHHan sHeprusi B MOMEHT BPEMEHM, KOTAa 3aperncTpMpoBaHa MakCUManbHas KOHTaKT-
Hasa cuna;
F,H — pernctpupyemas KOHTaKkTHas cuna;
Fy, H — peructpupyemas KOHTaKkTHasi cusia B MOMEHT BPeMEeHU, Korga Kpusasi 3aBUCUMOCTU KOHTAKTHOIA
CUIbl OT BPEMEHU MMEET Craj no CUNE UIN HaKMOoH;
Frax: H — 3apernctpupoBaHHas MakCuMarnbHas KOHTaKkTHas cuna,

D, MM — fanameTp 30HbI NOBPEXAEHUS;
L, MM — AnMHa 30HbI NOBPEXAEHUS,;
H, MM — LMpKHa 30HbI MOBPEXAEHUS;
S, MM2 — nrowagk 30HbI NOBPEXAEHNS;
E0’3, bk — 3Heprus ygapa, COOTBETCTBYIOLAA 0bpa3oBaHuio otneyaTtka rmybuHon 0,3 MM Ha NOBEPXHOCTH
obpasua;
A, MM2 — nnouiaab NONEepeyHoro cedeHus o0bpasua;
t, c — cymmapHas npoforKMTENnbHOCTb NageHusa yaapHuka u npouecca yaapa;
t, C — MOMEHT NepBoHaYasibHOro KOHTaKTa,
t;, ¢ — BpeMs KOHTakTa (nornHas npoAoMKUTENLHOCTL NpoLecca yaapa);
W,5, MM — paccTosiHne Mexay CBETOBbIMU fy4amu B BUIIKAX MHAMKATOPOB AaTYMKa CKOPOCTMU.

4 CywHOCTbL MeToAa

4.1 CywHocTb MeToAa 3akfoyaeTcs B noBpexaeHun obpasua yaapom ceso6ogHO nagatowiero rpysa ¢
HaKOHeYHUKOM nonycdepuyeckon ¢Gopmbl. B kauecTse 06pasLoB UCNONL3YIOT NPAMOYFOfbHbIE NNACTUHbI.
YrapHoe noBpexaeHne OLeHMBALOT MO pa3mepy OTrne4arka U XxapakTepu3syloT TMNOM nNoBpexaeHus obpasua.
MoBeaeHWe nnacTuHbl NPU yaape 3aBUCUT OT MApaMeTpoB UCMbITAHWUA, NOITOMY ABa MaTtepuana, UCNbITaH-
HbIE NPU PasnNUYHbIX YCrOBUSX, HE CNeayeT CPaBHMBATD.

4.2 B kayecTBe AOMOMHUTENbHLIX NAPAaMETPOB MOXXHO PErMCTPUPOBAaTL 3aBUCUMOCTb OT BPEMEHU, CKO-
poCTU yaapa 1 NpUMnoXKeHHOW KOHTAKTHOW CUIbI.

4.3 30Ha noBpexaeHusi B pesynsrarte yaapa nagatoLlmm rpy3oM JOMmkHa pacnonaratbCsi B LEHTpe 06-
pasua, Ha JOCTaTOMHOM PacCTOSIHUKU OT KPaeB MCIbITYEMOM MNACTUHbI, YTOObLI NOKanNbHbIE HANPSHKEHUA NO
KpasiMm U B LieHTpe obpasua He HaknaabiBanuch Apyr Ha Apyra BO BpeMa hopMUPOBAHUA YAAPHOTO NOBPEX-
aeHud.

4.4 VicnblTaHve Ha yaap nagariowmm rpy3som npoBOAAT:

- [ANSi KONMMYECTBEHHOW OLIEHKWU BRMAHMA NOPAAKA YKNaAkKW, NONHOTLI NPONUTKU, 06BLEMHOrO coaepxa-
HUS1 BOMTOKOH, NapamMeTpOB TEXHONOrMHYECKOro NPOLIECCa U YCIOBUI OKPY>KaloWen Cpeabl Ha CONPOTUBNEHNE
paspyLueHuto MK npu B03aeiCTBUU COCPEAOTOUEHHON HArpy3Kku (SHEPruu) nagatoLero rpysa;

- AnS onpeaeneHus 3HadYeHui NapaMeTpoB, XapakTepusyloLwmx conpotusnexdune paspyuennio MNK: rmy-
GuHbI OTNeYaTka, pasMepos 1 NNoLaAN 30HbI NoBpexxaeHus, Fq, Fo.., Eq, Eq o, E0’3, 3aBMCUMOCTU KOHTaKT-
HOW CUINbl U 3HEPIUM OT BPEMEHU U NEPEMELLEHUS;

- ANsi nocneayiowel OUeHKW 0CTaTO4HON NPOYHOCTM NOCNe yaapa naaalowmm rpy3om (McnbitaHue Ha
cxxatue nocrne yaapa).

5 O6opynoBaHue AnNs UCNbITAHUNA

5.1 Konp (pucyHku 1 u 2), BKNIOYAIOLLMIA: XKECTKOE OCHOBAHMWE, YAAPHUK, CUCTEMY KOHTPOMSA OTCKOKa
(pesoHaTop, chmkcaTop, OrpaHUuUTENb) U HANPAaBASAIOLUIA MEXAHU3M.

2
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1 — yjapHWK NMomeLleH B TpybKy M yCTAHOB/EH Ha BbIGPaHHOM BbICOTE Mepes MCMbITaHneM; 2 — yAapHWK C NoayctepruyeckyM Hako-

HeYyHnKoM 6oiika; 3 — Tpoc (LWHYP) 419 YCTaHOBKM yAapHuKa B UWIMHAPUYECKON TpyGKe Ha 3aAaHHOW BbicoTe. Maccy Tpoca (LUHypa)

cnefyeT yunTbiBaTb NPy ONpeAenieHnn NosHOM Macchl yAapHUKa; 4 — XeCTKoe OCHOBaHue; 5— uuanHapuyeckas Tpyoka; 6 — 3akuMHoe
npucnoco6nexHve

PucyHok 1— Konep Ans uchbiTaHuii Ha yaap najatolynM rpy3oM € HanpassiioWyM MexaHM3MoM yaapHuKa
B BUAE UMIMHAPUYECKON TpyObl

1— HanpaBNsoLWasn KosoHHa; 2 — ukeupyroLlee YCTpoRCcTBo; 3 — Tpasepca; 4 — AaT4uK CKOPOCTW; 5— yaapHUK; 6 — 610K OCTaHOBKM
(orpaHnumnTens xoaa); 7— OCHoBaHWe (6a3oBasi NaHesb)

PucyHok 2 — Konep 4751 UCMbITaHuii Ha yaap NagalowyM rpy3oM ¢ ABYXKO/IOHHLIM
HanpaBsoWMM MeXaHU3MOM yAapHUKa
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CucrtemMa KOHTPOJISA OTCKOKa OCTaHaB/MBaeT yAapHWK nocsie ero otckoka. OHa He [0/1XKHa OKa3blBaTb
B/INSIHNE Ha ABWXEHWE yAapHuKa [0 Tex rnop, noka yaapHWK He noTepsieT KOHTakT ¢ o6pasuomM nocse yaapa.
Mpy OTCYTCTBUM TakoW CUCTEMbl OTCKOKY yAapHMKa MOryT BOCMNPEnATCTBOBaTb NPOKNaAKM M3 XEeCTKoro mare-
prana, Takoro kak AepeBO WM MeTa/l/IM4yeckuii matepvan, NoA/IoKeHHble Mexay YAapHUKOM 1 obpasuom,
rnocse Toro Kak ygapHuK oTCKakmBaeT OT NOBEepPXHOCTU o6pasua.

Bosnee cnoxHble KONPblI MOTYT BK/IOYaTh (PUKCUPYIOLLME N NOABEMHbIE MEXaHU3MbI, OrpaHnuYMTEeNn xoaa
n gemndiepbl (racutenn konebaHuit), namepuTenbHy0 annapatypy 4158 onpefenieHus CKOpoCTW yAapHuka u
cunbl ygapa. Micnonb3oBaHve annapatypbl 415 OnpegenieHns CKOpocTW W cuibl yaapa He TpebyeTcs, HO pe-
KOMeHAyeTCcsa ANnA NoflyvyeHus AOMNOMHNUTENbHbIX CBEAEHUIA O Mpouecce yaapa.

5.2 3axnmHoe npucnocobneHne ansa KpenaeHnsa o6pasLoB Npy UCNbITaHUK Ha yaap (PUCYHOK 3) AOKHO
OblTb M3rOTOB/IEHO W3 aNIOMVHUEBOW WM CTasIbHOM MAUTbI TOAWMHON He meHee 20 MM. Pasmepbl nonoctu B
nauTe JO/MKHbI cocTaBnAaTh (75 = 1) Mm Ha (125 + 1) mm. LLlepoxoBaToCTb MLEBOW NOBEPXHOCTU NANUTLI B 30HE
COMNPUKOCHOBEHNSA C 06pa3LoM Jo/mkHa 6bITb He 6onee 0,01 mm. [nA 3akpenneHns u LeHTpupoBaHusa obpasua
B N/IOCKOCTWN MPUCMOCO6EHNA NPUMEHAIOT HanpaBnswLwWme Wnuabki. YeTbipe 3axnMa NnpensaTcTBYOT CMeLle-
HU0 06pasLia BO BpeMs yaapa. Ycuave 3axatus 4O/HKHO 6biTb He meHee 1100 H. HakOHEYHUKM 3aXMMOB LO/XK-
Hbl 6bITb U3rOTOB/IEHBLI M3 HEONPEHOBOIO Kaydyka TBepaocTbio oT 70 go 80 egunHuy no Wopy (wkana A). Hako-
HEeYHVK 3aXnMa A0o/HKeH ObITb HA PaccTOAHMM 6 MM OT KpaeB NosaocTu Ana obpasua. MpucnocobneHne fomMKHO
6bITb COOCHO MO OTHOLUEHNIO KXXECTKOMY OCHOBaHUIO, BK/IlOHYAs 3aXMMbl 1 60NTbl. Takoe OCHOBaHWE Noka3aHo Ha
pucyHke 4.

7 — vcnbiTaTeNbHbIA 06pasel; 2 — 3axuM; 3 — HanpasBnsAowWwasn Wnuabka; 4 — nonocTb AnNHOW (125 + 1) MM 1 wupuHoii (75 + 1) Mm;
5 — LWapHUPHO-pbIYaXHbI 3akMM; 6 — ocHoBaHue (6a3oBasi naHesnb) pasmepamu 300 * 300 MM (He MeHee)

PucyHok 3 — 3axuMHoe npucnoco6neHne Ans UCMbITaHUI Ha yaap nafjatolmm rpy3oM
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1— ocHoBaHWe 3aXVWMHOro MpUCnoco6neHns; 2 — nas gnameTpom 19 MM u r1y6uHoli 6 MM 415 COeAVHEHWS C OMopolt 601ToM Aname-
Tpom 10 mMm; 3 — onopa 13 a/lloOMVHWEBOIO cnsiaBa Win ctasu gvameTpoM 38 MM 1 AnvHoit 300 MM; 4 — ocHoBaHWe (6a3oBasi NaHesb)
pasmepamu 300 * 300 MM (He MeHee) M TO/LWMHOW 13 MM, coemHAeMas ¢ onopamy yepes nasbl 1 601Tbl AnameTpoM 10 MM

PucyHok 4 — Tunn4yHoe xecTkoe OCHOoBaHuWe

JlonyckaeTcsl kpenneHve obpasua KpyrobiM NpuXuMom. VHopMaumio 06 3TOM BK/OYAKT B NPOTOKO/
NCNbITaHWIA.

5.3 YpapHuk gomxeH umetb Maccy (5,50 £ 0,25) kr n rnagkmii nonycepmyecknin HakoHeYHK 6oika
AnamveTpom (16,0 + 0,1) mm mn TBepgocTbio oT 60 go 62 HRC unm maccy (2,00 + 0,25) w, ecnn Heobxoaumas
3Heprusa ygapa He MoxeT ObITb 06ecrneyeHa nNpu UCnosb3oBaHUM Macchl yaapHuka (5,50 + 0,25) wr, nagatoLle-
ro C BbICOTbl He MeHee 300 mMm. Ecnv ana nenbiTanuii 6611 BbIGpaH yAapHWK C APYTMMU XxapakTepuctukamu, 1o
ero popma, pasmep 1 Macca A0/MKHbI ObiTb YKa3aHbl B MPOTOKO/E UCMbITAHUIA Kak HECTaHAAPTHbIE.

5.4 HanpaBnswowmii MexaHu3M MOXeT UMEeTb BUL LWIVHAPUYECKOW Tpy6bl, B KOTOPOI ABUraeTcs uu-
NIMHAPWYECKNI yAAPHUK (CM. PUCYHOK 1), v ABYX KOJTOHH A1l ABWXEHWS TpaBepChl, HA KOTOPYH yCTaHOBMNEH
yAapHUK (CM. PUCYHOK 2). BbicOTa HanpaB/silOLLEro MexaHuW3Ma A0/KHA OblTb AOCTATOYHOW Ans obecneve-
HMS MPOBEAEHUS UCMbITaHWA Ha yaap najatoLlum rpy3oM C BblGpaHHbIM YPOBHEM 3anaceHHol aHeprun. Ans
LUMAMHAPUYECKOW TPyObl 3a30p MexXay yAapHUKOM U BHYTPEHHUM AvamMeTpoM Tpy6bl He AO/MKEH NpeBbilaTtb
1 mM. [leTany KOHCTPYKLUM HanpaBAsoLWero MexaHusma A0/DKHbl 6biTb 3addUKCMpoBaHbl. TpeHne B Hanpas-
nAWweM mMexaHusMe AO0KHO 6biTb NpeHebpexvumo maio. B npoTuBHOM criyvae, noTpebyeTcs usmepeHue
CKOpOCTU yaapa, Ha U3MepeHun KOTOpoi BydeT OCHOBAHO BbluMcneHue aHeprun yaapa E, Ox, no copmyne

rde Vj— CKOPOCTb yAapH/Ka B MOMEHT BPEMEHW MepBOHaYasIbHOro KoHTakTa f(, C;
m — Macca yapHuka, K.

5.5 Mpy M3MEPEHUN CUSbl Yaapa HeoGXO0AMMO MCMO/b30BaTb AATUMK CUSbI, (OUKCUPYIOLLMIA NPUIOXEH-
Hyl0 K 06pasLly Harpysky € NorpellHocTbio He 6onee 1 % 6e3 3anasablBaHuii Npu NPOrHO3MPOBaHHOM 3Haue-
HUM CKOPOCTM. [aTumk Cu/bl HEOGXOAMMO YCTAaHABMBAThL Tak, UTOObl He MeHee 95 % Mmacchl yAapHuKa pac-
nosaranoch Hag AaTuMkoM CUfbl, T. K. N0 Mepe YMeHbLIEeHUA NPoLEeHTa Macchl yaapHuka, pacnonaraemoii Hag
[aTuUMKOM CU/bl, BO3pacTaeT OLINGKA CUATLIBAHUA 3HAYEHUS! CUTbI.

5.6 PekoMeHayeTcs UCMo/b30BaTh AATUMK CKOPOCTM B BUAE BWIKOBOMO MHAMKATOPA, NMPUHLMM paGoThl
KOTOPOrO OCHOBaH Ha [BOHOM MpepbiBaHUM Nyyka cBeTa Mexay (OTOAMOAHLIM 3MUTTEPOM U AETEKTOPOM.
Pa6ouvie KpOMKU BWUIOK MHAMKATOPOB [O/KHbI 6bITb OTAANEHbI APYr OT Apyra Ha paccTosiHue oT 3 Ao 10 Mm.
BUKM AO/MKHbI BbITb YCTAHOB/IEHbI TakuM 06pa3oM, YTO6bl M3MEpPEHVE CKOPOCTU 6bifI0 3aBEpLUEHO B Ana-
nasoHe oT 3 40 6 MM Hag NMOBEPXHOCTbIO 06pa3ua. CKOpPOCTb yaapa BbIUMCAAT C y4eTOM W3MEPSIEMOTO 3Ha-
UEHWs1 BpeMeHU, KOTopoe Heo6X0AMMO, UTO6bI My4oK CBETa 6bl/1 MPErpakaeH Kaxaoin BUKOW MHAMKaTopa, a

5



FOCT 33496—2015

TaKKe 3Ha4YEeHUs BPEMEHU, NPU KOTOPOM BnepBble Gbina 3admkcupoBaHa cuna yaapa. Mameperue ckopoctu
NPOBOASAT C MNOrPELLHOCTLIO He 6onee 5 Mm/C.

5.7 MNMpu npoeBeaeHUn UCNLITAHMIA, OTNIUYHBIX OT CTaHAApTHOW nabopaTtopHou armocdepbl [Temnepa-
Typa — (23 £ 2) °C u oTHOCMTENbHAsH BNAXHOCTb — (50 + 10) %] unu HEBO3MOXXHOCTU KOHAULMOHMPOBAHUA
Marepuarnos B nabopaTopHbIX YCNOBUSX, HEOOXOAUMO UCMONb30BaTh TEPMOKPUOKaMepy, o6ecrneunBaioLLyio
noaaepxaHue 3agaHHon Temnepatypbl B npeaenax £ 3 °C u 3a4aHHOr0 ypoBHS OTHOCUTENbLHOM BNAXHOCTU B
npeagenax £ 3 %.

fonyckaerca npoeegeHne wucnbiTaHWn 6e3 MCNonNb30BaHUA TEPMOKpPUOKaMepbl Mpu Temneparype
(23 £ 5) °C 1 OTHOCUTENBHON BNAXHOCTU He Bonee 70 %, eCnu HET NPAMBIX YKa3aHWit B HOPMAaTMBHOM [10KY-
MEHTE UM TeXHUYECKON AOKYMEHTaLMM HA matepuan obpasua.

5.8 ina cOopa aaHHbIX Heobx0AMMO MCNONb30BaTh 00OpyAOBaHWE, YAOBNETBOPAIOLLEE CreayOWmUMm
TpeboBaHusAM: cOOCTBEHHAA YacTOTa aHanoroBo-LUMpPoBoro npeobpasosarens — He meHee 6 kU, pa3paa-
HOCTb aHanoro-uncpoBoro npeobpasoBarens — He meHee 8 OuT, MUHUManbHaA CKOPOCTL cOopa ToUeK AaH-
HbIX — 100 k'Y, 06beM xpaHeHUs1 AaHHbIX — He MeHee 1000 Touek.

5.9 Ina uamepeHust rmyoOuHbl 30HbI NOBPEXAEHUSA UCMONL3YIOT rMyBGUHOMEP, MUKPOMETP, AaT4YUK nepe-
MELLEHUA UMK APYroi UHCTPYMEHT C NOrPeLLUHOCTLIO He Gonee 1 % oT uamepsemon BenuuuHel. U3meputens-
HbIi 30HA OMKEH UMETL NONMycdepPUIECKMii HAKOHEYHUK PAAUYCOM KPUBU3HBI HE Gonee 8 MM.

5.10 [Ana m3amepeHus Maccbl yAapHMKa UCNOMb3YIOT aHANUTUYECKUEe BECbl C NOTPELUHOCTLIO He 6o-
nee 0,5 %.

5.11 CpeacrBa u3mepeHusi reoMeTpu4eckux pasMmepoB obpasuya A4omkHbl obecneunBarb M3mMepeHue ¢
NOrPeLLHOCTLIO He Bonee 1 % OT u3mMepsaeMon BenMuuHbl. [nsa namMepeHust TONLLUHbLI UCNOMNbL3YIOT MUKPOMETP
C NorpeLHocTbio He bonee + 0,002 mm no MOCT 6507, a Ana u3MepeHust ANUHbLI U LUIMPUHBbI — LITAHTEHLMP-
Kynb C NOrpeLHocTbio He 6onee 0,025 mm no MOCT 166.

6 O6pasubl

6.1 [InA ucnbiTaHuin Ha yaap ucnonb3ytot 06pasubl u3 MK B BuaE NnacTuHbl (CM. PUCYHOK 5) LLIMPUHOI
(100,00 % 0,25) MM, anuHoI (150,00 £ 0,25) MM 1 TOMLLMHON OT 4 A0 6 MM (PekOMeHayeMas TOMNLMHA — 5 MM)
C yKnaaKkoi:

- [45/0/-45/90], — Ans oaHOHANPAaBMEHHbLIX MAaTEPUanos;
- [(+45/-45)(0/90)]y, — ANA TEKCTUMNBbHBIX TKAHEN,

rae N — uenoe yucno.
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L.
ELLILLIS?!

1— oceBasi IMHUA; 2 — MECTOMNOJIOXEHNE NOBPEXAEHUS

PucyHOK 5 — O6pasey 419 vucnbiTanuit MK Ha yaap

6.2 Mpy ncnosb3oBaHNM 06pasLLIOB C MHOW CXEMON YKIa[Kn AaHHble 0 MOCNeA0BaTeIbHOCTU CMI0EB U MX
KONMYecTBe yKa3blBaloT B NPOTOKO/IE UCMbITAHWIA.

6.3 O6pa3sLbl U3roTOB/IAT NyTeM (DOPMOBAHUA B OTAESbHbLIX Npecc-hopmax Wi Bbipe3atoT U3 OfHO-
POAHBIX MO TOMLMHE MIOCKMX MaHeneli uam gpyrux nonydabpukatoB. Cnocob v pexumM M3rotToBfieHus 06-
pa3uoB AO/HKHbI COOTBETCTBOBATL TPEOOBAHNAM HOPMATVBHOMO JOKYMEHTa WM TEXHUYECKON JOoKyMeHTauum
Ha MK. TexHonorua nsrotossieHns obpasyos MK (naHeneii) gomkHa coBnagartb C TEXHOOTMEN U3TrOTOBMEHNS
camMoro usgenus.

6.4 O6pasubl 13 NnaHenen Bbipe3aloT C NOMOLLLID aiMa3Hoi hpesbl C BOASHbIM OXNTaXAEHMEM, na3ep-
HOW 1AM rmapoabpasvBHOL pe3koi No ackm3y. PekomeHayeTcs MCnofb30BaTh asiMasHyro dpesy, Tak kak peska
C ee Ucnosb3oBaHUEM faeT 6osiee akKypaTHyH KPOMKYy. TopLeBble MOBEPXHOCTU LWAWGYIOT A0 NOSyYeHUs
Tpebyemoli LepoxoBaTocTy.

6.5 O6pasubl JO/MKHbI UMETb [N1aAKyH HapyXHYH MOBEPXHOCTb 6e3 B3AyTWid, CKOJIOB, TPELuH, pac-
C/OEHUIA, BMSITVH, HATEKOB CBA3YIOLLEro U Apyrux AedekToB, 3aMeTHbIX HEBOOPYXXEHHbIM rna3om. Mepenag,
TONWMH obpasua He fosmkeH npesbiwaTs 0,08 MM gnsa Beceil niaowaam obpasua.

6.6 CnefyeT KOHTPO/IMPOBATbL OPMEHTALMI0 BOSIOKOH B CMOAX, TakK Kak HenpasuibHas W/unv namMeHumsas
opueHTauma BOMIOKOH MPMBOAMUT K UCKaDKEHMWIO ONpefensemblX BENUYVMH U yBEIMYEHUIO KO3I(PULNEHTOB KX
Bapuauuii.

6.7 KonuuecTBo 06pasLoB, Ha KOTOPbLIX ONPeAeNnsoT Kaxkayl XapakTepucTuky, O/MKHO ObiTb HE MeHee
naTu.

7 [logrotoBka K UCMbITaAHUIO

71 Ecnv B HOPMATMBHOM AOKYMEHTE WM TEXHUYECKOW [AOKYMeHTauuu Ha MCMbITyeMble MaTtepuasbl
He yKasaHbl 0COOble YCNOBUSA KOHAWLMOHWPOBAHWUA, TO Nepej ucrnbiTaHnem obpasubl KOHAULMOHUPYIOT Mpu
aTmoccthepHoM aaBneHun oT 85 Ao 105 klMa B cTaHgapTHOW nab6opaTopHoit aTMocdepe npu TemnepaType
(23 £ 2) °C n oTHOoCcUTEeNbHOW BnaxHocTn (50 + 10) % He meHee 90 4 wam no FOCT 12423.
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7.2 Ecnu B HOPMATUBHOM AOKYMEHTE WU TEXHUYECKON AOKYMEHTaLMM Ha UCMbITyeMble Marepuansl
yKa3aHbl 0co0ble YyCNoBUS KOHAULIMOHUPOBAHUS, TO BPEMS OT OKOHYaHUA U3roToBneHUs oopMOBaHHbIX 00-
pasuos unu MK, u3 KOTOporo ux Bbipe3aloT, 40 UCMbITAHKUA 00pas3sLoB, BKIOYasA KOHAMLUMOHMPOBAHUE, AOMKHO
COCTaBIsATb HE MeHee 16 u.

7.3 MNepep ucnbiTaHuem 00pasLbl MAPKUPYIOT TakUM 06pa3oM, UTOObLI METKU HE BITUSININ HA SKCNEPUMEH-
TanbHbIE pe3ynbTaTbl U NO3BOMSNIM OAHO3HAYHO ONpPeAEeNnUTbL NONoXKeHue o6pa3sya NpyU UCTNILITAHUU.

7.4 N3mepsloT ANWHY U LIMPUHY 06pa3ua B ABYX MeCTax psiAioM C 30HOM pa3pyLueHus. TonwpmHa o6pas-
La fomkHa ObITb M3MEpeHa B YETbIpEeX MecTax BONM3un 30HbI paspyLLeHusi, 3a TONLWuHy o0pas3ua NpMHUMAIoT
cpegHeapudMeTUYECKOe 3HaYeHMe YeTbipex uamepeHuin. OKpyrnsaloT 3Ha4eHusa pasMmepoB obpasua Ao Tpex
3Havawmx umdp. KoadduuueHT Bapmauum Ansa 3HaYEHUA TONLWUHBI A0IDKEH ObiTh He Bonee 2 %.

7.5 MpoBoAAT BXOAHOW KOHTPOSMb 00pas3sLoB N0 reOMETPUYECKMM pasMepam U BHELLHeMY Buay. B cny-
yae HecoOoTBeTCTBUA 06pa3uoB TpeboBaHUAM HACTOALLEro cTaHaaprta (pasaen 6) CoOCTaBnsioT akT BXOAHOIO
KOHTpOnA 00pa3sLoB, B KOTOPOM ANs KaXAoro obpasua, He NpoLeaLlero KOHTPOrb, YKa3biBalOT MapKMpPOBKY,
pesynsrartbl BU3yanbHOro 0CMOTPa U MYHKT HACTOALLEro CTaHaapTa, KOTOPOMY He COOTBETCTBYET obpasel.

7.6 O6pa3supl, He NpoLueaLLIME BXOAHOW KOHTPOMb, BO3BPALLAIOT 3aKa34UKY C KOMUEN aKTa BXOJHOTO KOH-
Tponsa o6pa3uoB. McnbiTaHue 3Tux 06pasLOB BO3MOXHO B Cly4ae NUCbMEHHOrO 3anpoca CO CTOPOHbI 3aKas3-
yunKa, NpyU 3TOM B NPOTOKONE UCMbITAHNIA B NPUMEYAHUN YKA3bIBAIOT, KAKUM NYHKTAM HaACTOSILLEro craHaapra
He COOTBETCTBYIOT 06pasLpbl.

7.7 MoaroTaBnuBalOT yaapHUK, NPUCOEAMHAIOT APYr K Apyry nonycdepudeckui Boek, AaTumKk Cunbl U
Tpebyemblii rpy3. Ecnu macca KOMNOHEHTOB yAapHUMKa HEM3BECTHA UNWU He onpejeneHa, B3BELUMBAIOT yaap-
HUK (MUNX €r0 KOMMOHEHTbI) Ha BECAX C MOTPeLLHOCTbIO He Gonee + 0,5 %. Bce cocTaBHble YacTu J0MKHBI ObITh
XKECTKO MPUCOeAUHEHbI BO u3bexaHue konebaHuii B npouecce yaapa.

8 NMpoBeaeHue ucnbiTaHUN

8.1 McnbiTaHus NpoBOAAT B MOMELLEHUU NPU TEMNEPATYpPe U OTHOCUTENBHON BAAXHOCTU OKPYXKAIOLLErO
BO34yXa UMK APYron cpeabl, yka3aHHOW B HOPMAaTUBHOM AOKYMEHTE UMW TEXHMYECKON AOKYMEHTALMKN Ha UC-
nbITyeMbIii MaTepuan. Ecnu Takmx ykasaHuin HET, TO UCMbITaHNA NPOBOAAT NPU TeMNepaType OKpy>aloLlero
Bo3gyxa (23 £ 3) °C, oTHOcuTEnbLHOW BRaxHocTn Bosayxa (50 + 10) %.

8.2 Mpu NnpoBeaeHUN UCTILITAHUI B YCNOBUSIX MOBbILUEHHbIX MU NOHWXKEHHBbIX TEMMNEpPaTyp BpeMsi, He-
06x0MMOe Ans NOMHOTO NPOrpeBa UM oxnaxaeHus obpasua A0 ero UCNbITaHWA, yCTAHABNUBAIOT B COOTBET-
CTBUMU C TPEOOBAHUSIMM HOPMATUBHOIO AOKYMEHTA UMW TEXHUYECKOW JOKYMEHTALMKN HA UCTIbITYEMbI Marepu-
an. Ecnu Takux ykasaHui HeT, TO BpeMs Bblaepkku 0Opa3sua npu 3agaHHON TeMneparype ycTaHaBnuBaioT He
MeHee 20 MMH Ha 1 MM ero TOnNWKMHbI. PekomeHayeTcs onpeaensATs MOMEHT NOMHOro nporpesa obpasua no
BCEMy 06beMy N0 NpekpaLLeHUIo ero TePMUYECKOro pacLLMPEHUS.

8.3 NcnbiTaHue NnpoBoAAT NO OAHOMY U3 BYX METOA0B (MeToay A unu bB).

8.3.1 Metog A cocTouT B TOM, 4TO BCe 00pasLbl BHE 3aBMCMMOCTM OT Marepuana, CXeMbl YKNaaku u
ApyrMx napameTpoB NOABEpraloT yaapy ¢ OAUHAKOBOW (HOPMMPOBAHHOW HA TONMHY oOpasua) sHepruew,
MCCNEAYIOT U 3an1CbIBAIOT B NPOTOKON UCNLITAHWIA: rMyOUHY OoTneyarka, pasmepsl U NIoLLa/ib 30Hbl NOBPEX-
AeHus, F1 ’ Fmax’ E1’ Emax.
B atom cnyyae sHepruio yaapa E;, [k, Bbiumcnsior no copmyne

E;=Cgh, 2

rae Cg = 6,7 — ko3a(phuLMEHT HOPMUPOBAHNA SHEPIMM yAapa Ha ToNmHY oGpasua, [Hi/MMm;
h — TonwmHa obpasya, MMm.

8.3.2 Metoa b coctouTt B TOM, 4TO 06pasLbl NOABEPraIoT yaapy ¢ aHepruen 9, 12, 16, 20, 25, 30, 40 Ik
Mccneaylor oTneyaTok OT Kaxaoro yaapa u METOAOM NUHENHOW MHTEPnonsaLuKu onpeaensioT aHepruio Ej 5,
COOTBETCTBYIOLLYIO 06pa3oBaHuio oTnevarka rmybuHoi 0,3 MM Ha noBepxHOCTH oBpasua. B atom cnydae E(', 3
onpeaensioT He MeHee YeM Ha BocbMu obpasuax. [ina Gonee TouHoro onpeaenenuns Eq 3 u cokpaieHus unc-
na UCTbITYeMbIX 06Pa3LIOB A0MYCKAETCA UCNONb30BATh METOZ AENEHNs MONONaM G Ha4anbHLIM 4Uana3’oHoM
ot 9 oo 40 k.
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8.4 YAapHvK Konpa NoAHUMAoT Ha 3afaHHyH0 BbICOTY U MOATOTaB/MBAIOT annapaTypy A1 3an1cu cusbl,
CKOPOCTM B MOMEHT yAapa 1 nepemMeLleHnst. BbicoTy nageHus yaapHuka Hym, MM, BbIUUCAAOT Mo dopmMyse

E,
)

Ta

roe T — macca yjapHuka, K
[ — ycKopeHue cB0O60AHOro nageHus, m/c2.

8.5 OGpasel, NomeLanT B 3aXMMHOE MPUCMOCOG/EHNE MO LEeHTPY MOSIOCTM B npucrnocobnienun. Ha-
[EXHO 3aKpennsioT o6pasel, nNpy NoMOLM YeTbipeX 3aXMMOB. 3aXKUMbl A0/KHbI ObiTb YAasieHbl OT TOPLOB
o6pasua npumMepHo Ha 25 Mm.

MpumeuaHue — lpy UCMONL30BAHMM KPYTOBOTO NpWkMMa o6pasel, NOMeLLatoT Mo LLeHTPY KPYroBoro oTBepcTust
Y HAZleXHO 3aKPENT No NepumMeTpy.

8.6 Mpn ncnonb3oBaHUM Aatyrka CKOPOCTU €ro ycTaHaBNMBatOT B TAKOM MOJSIOXEHUU, YTOGbI U3MepeHne
CKOpOCTU 6bI/10 3aBEPLLUEHO Ha PacCTosHUKM OT 3 A0 6 MM Haj, NMOBEPXHOCTbIO 06pasLa.

8.7 OTnyckalT ygapHUK M MO3BONSIOT eMy CBOGOAHO ynacTb Ha NOBEpPXHOCTb ob6pasua. MpepoTepa-
LLat0T MOBTOPHOE COMPUKOCHOBEHWEe yAapHuka ¢ obpasuoM. Ecnv He AOCTYMHbI CPeAcTBa, aBTOMaTUYecKu
NpenAaATCcTBYIOLWME OTCKOKY M MOBTOPHOMY yAapy, cpa3y Nnocsie OTCKOKa NoAKMafblBaloT XEeCTKMe MpoKiagku,
Hanpumep u3 fepesa.

8.8 Ecnu konep o6opyaoBaH Heo6xo4MMOV annapaTtypoii, oCyLLecTBAST 3anncb 3aBUCMMOCTU CUSbl 1
3HEeprMn OT BPEMEHU U NMepeMeLLeHns B NPOoLEecCe KOHTakKTa yAapHuka ¢ obpasuoM HenpepbiBHO WM yepes
onpejenieHHble NHTepBasibl BpEMEHU. KONMYECTBO TOYEK A1 O4HOIO UCMbITaHWUA AO/HKHO ObITb He MeHee 100.

Mpumepbl KPUBBIX 3aBUCUMOCTM KOHTAKTHOI CUJbl OT BPEMEHW NPUBEAEHbl Ha PUCYHKax 6 1 7.

1— KpuBas 3aBUCUMOCTU CU/Ibl OT BPEMEHY; t:— Bpems yaapa (Bpems NepBOHAYa/ILHOTO KOHTakTa); fT— npoAomKUTENbHOCTL KOHTaKTa

PucyHok 6 — TunuyHas KpuBasi 3aBUCUMOCTW CWU/bl yAapHUKA OT BPEMEHU
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1 — peructpupyemasi kpuBasi 3aBUCUMOCTM CUfbl OT BPeMeHU Npu yaape C rapMOHWYECKUMM KONeGaHWsMM yaapHuKa, JaTtuvka cisbl
v 06pasua; 2 — CriaxeHHas! KpUBasi 3aBUCUMOCTU CUfbl OT BPEMEHM

PUCYHOK 7 — KpuBasi 3aBUCHMOCTU CW/bl YAAPHMKA OT BPEMEHW C KonebaHusaMU CUsbl

Hauyano koHTakTa yAapHuka c 06pasuomM (OUKCUPYIOT MPU OTK/OHEHUW 3HAYEHWSI KOHTAKTHOW CWUsbl OT
Hynsa. Kak To/bKO yAapHUK KacaeTca noBepxHOCTU obpasua, OH u3rnbaeT obpasel, U NPMBOAUT K BO3HWKHOBE-
HUIO 10KasIbHOW BMATWHbI, B pe3y/ibTaTe KOHTaKTHas cuia yBenunuvBaeTcs. Peskme Ckaukm KOHTaKTHOM Cuibl
06BACHAITCA NpoLueccamn paspyLleHuns, KOTopble NPUBOAAT K BHE3anHOW noTepe XecTkocTn obpasua B 30He
KOHTaKTa.

/13 3aBUCUMOCTM KOHTaKTHOW CWU/bl OT BPEMEHU onpeaenstoT cuny Pl un makcumanbHyo cuny Fmax. U3
3aBNCYMOCTUN SHEPTUM OT BPEMEHW onpeaenaoT aHepruio E1(npun 3HaveHmn cunbl F1), NOr/IOWEHHYI0 3HEPTUIO
Etax (npu 3HauyeHun cunbl ETax). Mo noboii 13 3aBncrmMocTeit onpeaensioT NpoAO/HKUTENbHOCTb KOHTakTa tT

8.9 Cpasy nocne ucnbiTaHWsl Ha yaap M3MepsioT riaybuHy oTneuyartka, MCMonb3ys NOAXOASLWMA n3Me-
pvuTenbHbIi Mpu6op. Mog rnybuHoi oTnevyaTtka cnefyeT NOHWMATb PACCTOSIHUE MeXAy CamOi HW3KON TOYKOW
B OTMeuyaTke W TOYKOW Ha MOBEPXHOCTM 06pasua, MosyyeHHoe NyTeM YCpeAHEHMWs1 YyeTblpex M3MepeHuil mog
yrnom 90°. TOUkM Ha NOBEPXHOCTW 06pasua, KOTopble YYacTBYIOT B M3MEPEHUN [NyOMHbI OTnevaTka, AO/MKHbI
6bITb JOCTATOYHO yAasieHbl OT 30HbI pa3pyLleHns BO n3bexaHve ee BANAHUA Ha u3mepeHus. Mpn nsmepeHunm
rnyébuHoMepom 3a rnybuHy oTnevaTtka crnegyet NpuUHMMaTb CpedHee 3HadeHue ABYX M3MepeHuid npu pac-
nonoXxeHun gatumka nog yrnom 90°. basa rnybuHoMmepa [o/mkHa 6biTb He MeHee 50 MM, 4TOGbl OXBaTblBaTb
30HYy paspylueHus. FnybuHy oTneyatka M3MePSAT C NOrpeLlHocTbio He 6onee 1 % 1 TOYHOCTLIO 4O BTOPOro
[EeCATUYHOTO 3HaKa.

C TeyeHneMm BpeMeHW r/lybuHa oTnevyarka MOXEeT cokpaliarbCa B pesy/sbTare NpoTekaHus MpoLeccos
penakcauun B MNK. Ans onpefeneHns aToro Heo6xoAMMO M3MepUTb FNyBMHY oTrnedyaTka Yyepes ceMb JHel no-
cne ucnblTaHna. Ecnu penakcaums MMeeT MecTo, B NPOTOKO/IE UCTbITaHUA ykasblBaloT ry6uHy oTnevaTka u
YCNOBMWA OKpyXatoLleli cpefbl, NP1 KOTOPbIX NPOBOAM/IOCL U3MEPEHME.

8.10 OueHuBaloT reomeTpuyeckne pasmMepbl 1 niowaab S 30HbI NMOBPEXAeHUA nocne ygapa nafato-
MM TPYy30M, MCNONb3yA METoAbl HepaspyllalLwero KOHTPons (pekomeHAyeTcs MCNo/ib30BaTb YNbTPas3ByKo-
BOW KOHTPO/b). VIHChOopMaLMio 0 NMPUMEHAEMOM METOAE HepaspyLuatoLlero KOHTPOAS U napameTpax OLEHKM
BK/IOHAIOT B NPOTOKO/ MUCMbITaHMA. PYKOBOACTBYACH PUCYHKOM 8, OTMeYaloT MeCTONONI0XKeHNe BOCbMWN TOYEK
OTHOCWTENbHO LeHTpa ob6pasua. OnpegensoT wWupuHy H, AnvuHy L 1 MakcumanbHblii guaMmeTp D 30HbI Mo-
BPEXJEHUS C NOrpeLlHOCTbI0 He 6onee 1 % OT M3MepseMoii BenmuuHbl. JonyckaeTcs NpUMeHsiTb aBToMaTtu-
31MpOBaHHble aNropuUTMbl A1 ONpeAeneHns 30Hbl paspyLleHns U BbIYUC/IEHUA ee NoWwaan C UCNob30BaHu-
eM [aHHbIX HepaspyLLaloLLLEro KOHTPONS.

10
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1 — 30Ha paspylleHus, O6HapyXeHHas METOAOM HepaspyllaloWwero KOHTPONS; 2 — MakCUMaslbHbIA AnamMeTp 30Hbl paspyLUeHus;
3 — oceBas /iMHUA; 4 — NpoAo/IbHOE Hanpas/ieHvne; 5 — annHa; 6 — WwupnHa

PucyHok 8 — Vi3mepeHune pa3mepa 30Hbl NOBPEXAeHUA

Ha pucyHke 9 mokasaHbl TUMOBble MNoBpexaeHus. OTMeualnT Habnoaaemblie TUMbl NOBPEXAEHUA ANs
Kaxxgoro o6pasua. Ha o6pasle MOXHO BbiSIBUTb OAWH WM HECKOJSIbKO TUMOB MOBPEXAEeHNs.

He cnefyeT BbIUMCNATL 3HAYEHUS] XapaKTepPUCTUK A58 06pasiioB, KOTopble paspyllalnTcs 13-3a gedek-
TOB, BbISIB/IEHHbIX MPU BXOAHOM KOHTposie 06pa3LoB B COOTBETCTBMM C M. 6.5, ec/iM TO/IbKO He npoBoAuTCSs
nccnefoBaHne BAUAHUA 3TUX AeeKTOB Ha CBOlicTBa MaTepuana.

un
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Ecnn Ha 3HaunTENIbHOM KONMMYeCcTBE 06pa3L0B B CEPMM pa3pylLUeHnEe NPOUCXOAUT B yAasleHMM OT MecTa
yAapa, AO/MKHbI ObITb MEPECMOTPEHbI YCNOBUS 3axkaTusl obpasua. MNpuynHa MOXeT GbiTb B HECOOCHOCTM Npu-
CrnocobnieHuns, B Wenm mexay o6pasLom 1M OCHOBOW MM B HEPABHOMEPHOI TOJLWKUHE obpasLa.

Buaumeble
Ha NoBEPXHOCTK
TUMbI paspyLLeHns

PacuienneHus + pacciioeHne  bofblve TPeLUHbI +
BnagunHa/ BMATMHA PacwenneHuns/ TpewmHbl  (06bl4HO 4715 KM co cnosMu  paspyLieHune BOSIOKOH,

M3 OAHOHANPAB/EHHOM NeHTbl)  BMSATMHA/ NpobonHa

BHYTpPeHHWe TWMbl paspyLUeHus
(HepaspyLLatoLLMiA KOHTPO/b)

PaccnoeHune PaclenneHuns/ TpewnHsl

PucyHok 9 — TunoBble nospexaeHna B pesynbrare ygapa

9 O6paboTKka pe3ysbTaToB

9.1 Ans 3HaueHwnit d, F1, Emax, E1, Emax u tT kaxaoli cepun UCMbITaHUiA cpeHee 3HaUYeHNe X BbIUYMCSOT
no cpopmyne

X = e i @

roe M — uncno obpasuoB B cepuu;

Xj— aKCnepuMeHTasbHbIli pe3ynbTaT MUChbiTaHua o6pasua 13 cepun npu OLIEHKe [JaHHOW xapakTepu-
CTUKY;

/ — nopsgkKoBbIi HOMEP UCMbITYEMOro obpasua.
CraHgapTHOE OTK/1I0HeHue Sn_leI‘-II/ICHFHOT no cpopmyrne

St ©)
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KoadpduumeHT Bapnayuu CV BuiMUCHAIOT N0 hopMyne

105, ®)

cv= X

Pesynerarbl ctatuctuyeckon obpabotku onpeaensiembix nokasarenei mMoryT ObiTb BKMOHYEHbI B MpO-

TOKOMN UCTIbITAHUN.

9.2 Ecnu konep obopyAoBaH annaparypon MO CYMTLIBAHUIO KOHTAKTHOW CUMbl, BO3MOXHO MNOMNY4YUTb

ypaBHEHUE 3aBUCUMOCTU CKOPOCTH, NEPEMELLIEHUS U MOTTOLLEHHON SHEPIUN OT BPEMEHMU f:

rae

t
V(D =v,-+gt—lf,%dt ™
£2 F(t
3() =§i+vit+97—j‘; ([3#&) dt, ®)
m (v,-2 - v(t)z)
Ey(0=——"5——+mgd(, ©

O — nepemelLeHne yaapHuka, m;

d; — nepemeLleHne yaapHuKa U3 UCXOAHOTO MONIOKEHNA B MOMEHT BpeMeHu £ = 0, M;

v — CKOpOCTb yAapHUKa B MOMEHT BPEMEHM f, M/C;

v; — CKOPOCTb yAapHUKa, M/C;

g — yckopeHnue cBOGOAHOrO nageHus, m/c2;
E, — nornoLueHHas aHeprus B MOMEHT BpeMeHH £, K.

9.3 Pesynbrarhl UCMbITAHUIA BKIOYAIOT B NPOTOKOMN MCNbITAHUIA, KOTOPbIW A0SMKEH coaepXKaTb:

- HaumeHoBaHWe marepuana,

- HauMEHOBaHWe NPEeANPUSTUA-U3rOTOBUTENS;

- METOA W3rOTOBNEHMUS;

- Tun 06pasLoB, YKNagku, KONUYeCTBO COEB;

- KOnM4yecTBo 06pasLoB, UX MAPKUPOBKY U OCHOBHbIE pasMepbl;

- cnocob KOHANLIMOHMPOBAHUS U YCIIOBUS UCTIBITAHWA B CRy4YasnXx, OTNNYAIOLLMXCS OT NPefyCMOTPEHHbIX

B HacTosALeM cTaHaapTe;

- TWN W KNacc TOYHOCTM rmyGuHOMEpPa U AaT4MKa CUMbI;

- Macecy yaapHuKa, TUM BECOB, LLKany, TOYHOCTb UBMEPEHUS;

- HOMMHAIBHYIO SHEPIUIO yaapa U BbICOTY NaAeHus rpyaa;

- MeTog ucnbitaHusa (A unu b);

3Ha4YeHus onpeaensAeMblx nokasarenen kaxagoro o6pasua;

TUN paspyLUeHus kaxaoro obpasua;

METOA HepaspyLUaIoLLEero KOHTPOIS, UCNOMB30BAHHLIA NPU OLIEHKE 30HbI MOBPEXAEHUSA;
- ONUHY, LWUMPUHY, AMaMETP W NIoLab 30HbI NOBPEXAEHUS;

noGble OTKIOHEHUSA OT HACTOSALLEro CTaHAAapTa, €CNU TAKOBLIE UMENU MECTO;

AaTy NpoBeAEHNUS UCTIbITaHMWIA;

haMunnIo U UHMLUMAnbl UCMbITaTENENR;

CCbIJIKY Ha HACTOSAILLUMIA CTaHaapT.

JOnOnNHMTENBbHO MPOTOKON MOXET COAEPXKATb:

- rpadpuyeckoe nzobpaxkeHue 30Hbl MOBPEXAEHUS;

- Auarpammebl: KOHTAKTHas cuna — BPEMS, SHEPrus — BPEeMs, KOHTaKTHaa cuna — nepeMeLleHme,

3Heprus — nepemMeLLeHue.
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YK 691.175.5/.8:006.354 MKC 83.120 NEQ

KntoyeBble croBa: KOMMO3UTHbIE MaTepuansl, yaap nagatoLmm rpy3oM, NoBpexaeHne, CTOMKOCTb K NOBPEX-
[IEeHWI0, yaapHOe UCMbITaHue
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