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1. Iesn ¥ 3axa49M peajH3alMy NPOrPaMMBbI

HononHutensHas o0meoOpa3oBaTenbHas OOIIepa3BUBAIOIIAI IPOTPaMMa
«Mcrnone30BaHme B IPOM3BOJICTBE CTAMOHApHOTO TBepromMepa HBRV- 187.5D»
HalpaBleHa Ha (OpPMHUpOBaHHWE U pa3BUTHE TBOPUYECKHX CIOCOOHOCTEH
o0ydJaroluxcs, MpoheCCHOHATEHYI0 OPHEHTALHMI0 OOYYaIONIMXCs, CO3JaHHE H
obecriedeHHe  HEOOXOAMMBIX ~ YCIOBHM AN JMYHOCTHOTO  Pa3BUTHS,
PO EeCCUOHATFHOTO CAaMOOIPEAEIEHUS X TBOPIECKOTO TPY/Ia 00y JArOIIHXCS.

Henwro mporpaMmsl SBISETCS INPAKTUIECKOE OCBOCHHE OIpeNeIeHUsS
TBEPJOCTH MeETaLIOB crocobamu bpuremns, Poksemra, Bukkepca ¢ momormisro
tBepromepa HBRV-187.5D.

3anaun:

1.00yuaromme:

- M3Y4YHUTh YCTPOMCTBO M HIpHHIMII paboTel TBepmoMmepa HBRV-187.5D c
I[EJIBI0 OIIPEETIEHUS TBEPIOCTH,

- IIOJIYYUTh HABBIKKA OIpENEeTIeHUS TBEPAOCTU 0 BpHHEI0 He3aKaIeHHBIX
CTaJIed, YyI'yHa, IBETHBIX METAJLIOB ¥ MATKUX ITOAIIAITHHKOBBIX CIUIABOB M T.]I;

- DONyYHTh HAaBBEIKA ONPENENCHUS EeAWHHUIl TBepAOoCTH Io PoxBeity
3akaneHHbIX CcTanbHBIX dYacTedl (HRC), cBepXTBepIpIX HHCTPYMEHTAIBHEIX
cmnaBoB (HRA), u Mmarkux nnu HezakaneHHBIX MeTtaioB (HRB);

- IIOJIyYHTh HaBBIKM M3MEPEHUS €IUHUI] TBEPIOCTH 0 BUKKepCY IBETHEIX U
YEepHBIX METAJLIIOB.

2. pa3BHBalOIIHE:

-pa3BUBAaTh MBICTIUTENbHEIE, KOMMYHUKaTHBHBIE CIIOCOOHOCTH
00yJaroIIXCs;

-pa3BUBATL MHTEIUIEKTyaJIbHbIE M MPaKTUUECKHEe YMEHHS, CaMOCTOSTEILHO
IpuoOpeTaTh ¥ MPUMEHSTh Ha MPAKTUKE MMOIYIEHHEIE 3HAHMUS;

-pa3sBUBaTh  WHXXEHEPHOE  MBIIUICHHE, HaBBIKA 3G GEKTUBHOTO
MCIIOJIb30BAaHUS U3MEPUTENBHBIX CHCTEM.

3.BocnuTaTEIbHbIE:

-BOCIIUTHIBATh YCTOP'I‘IHBBIIZ WHTEPEC K HHXCHECPHBIM CIICIIMAIIBHOCTAM;



-BOCIIUTHIBATh MH(QOPMAIMOHHYIO KYyJIBTypy KaK COCTAaBILIONIIYIO OOIei
KyJIBTYPBl COBPEMEHHOTO Y€JIOBEKa;

-IpUBUATHAE HAaBBIKOB CO3HATENBHOTO M PAlMOHAIHHOTO MCIOJIB30BAHUS
U3MEpUTENBHBIX CHCTEM B Yy4eOHOH, a 3areM u B MpodecCHOHATBFHOU
e TeIbHOCTH.

2. TpeGoBanus k pesyabTaTram o0ydenusi. Ilnannpyemblie pe3yJbTaThl
OCBOEHHS MPOTrPaMMBbI

B pe3ynbTare ocBO€HUS MpOrpaMMBbl 00yHarOIIUiiCs TODKEH 3HATD:

- 00IIIHe CBEIEHUS O TBEPIOCTH;

- KJIacCU(DHUKAITIIO METOJIOB U3MEPEHUS TBEPIOCTH;

-yCTPOMCTBO W MpPHHIMI pPabOTHl cranpoHapHOro TBepaoMepa HBRV-
187.5D

B pesynbTare 0CBOEHUS IPOrpaMMbl 00YHAIOIIUIACS TODKEH YMETh:

-OIIPEAEIATE TBEPAOCTh 0 bpHHEMI0O He3aKaleHHBIX CTajled, dyTryHa,
I[BETHBIX METAJUIOB ¥ MATKUX MOAIITUITHUKOBEIX CIIABOB H T.II;

- U3MEPATh TBEpAOCTh 0 PokBemty 3akaneHHBIX cTainbHBIX dacTeit (HRC),
CBEPXTBEPABIX MHCTpyMEHTaNbHbIX ciiaBoB (HRA), u MATKux mim He3aKaIeHHBIX
meTtamwioB (HRB);

- OIpeleNsaTh €AWHHIBI TBEPAOCTH IO BHKKepCy HBETHBHIX M UYEPHBIX
METaJUIOB.

3. Copep:xanue nporpamMmal

Kareropus ciymareneii: ety U B3pOCIbIE.

Tpynoemxocts 00ydenus: 16 gacos.

CDopMa 06Y‘IGHI/I$IZ OdHasa C IIPUMCHCHHEM J3JIEMEHTOB IHCTAHIIHUOHHOI'O

00yJeHHS.
3.1. YueOHblii mi1aH:
Ne | HaummenoBaHue Bcero, B Tom uncie
TeM, pa3iesioB, aK. 4yac | JIeKIHH NPaKT. Ipome:x.u
MoayJieil i T.J. 3aHATHS | HTOrOB.KOHTPOJIb
1 2 3 4 5 6




1 | «O0mue cBemeHud 2 TECT
00 UCTIBITAHUSAX HA
TBEPIOCTH)

2 | «3mepeHue 2 1 IIpaKTUYeCcKas
TBEPHOCTH C pabora
IIOMOIITBIO
CTaI[MOHAPHOIO
TBepIOMEpa
HBRYV- 187.5D»

3 | «3mepenue 4 3 MpaKTH4IecKas
TBEPIIOCTH 11O pabota
Poxsenmy»

4 | «MzmepeHue 3 2 [IpaKTAYECKas
TBEPAOCTH IO pabota
bpunemro»

5 | «M3mepenue 3 2 IIpaKTHYeCKas
TBEPIOCTH TIO pabota
Bukkepcy»

6 2 2 KOMILJIEKCHOE
Hrorosas

3agaHue (TecT,
aTTecTalus
3a/1aHue
HToro 16 10

3.2. KasengapHbIi y4eOHbIH NJIaH

Ilepnoa o6yuenus

(nHH, Yachl)

HaunmenoBaHue TeM, pa3iejioB, MOAyJded H T.I.

1 nenn (29aca)

«Ob6mue cBeneHus 00 UCTIBITAHUSX HA TBEPIOCTE

2 nmeHs (249aca)

«I/I3MepeHHe TBEPAOCTH C TIOMOIIBIO CTAITHOHAPHOTI'O




tBepromepa HBRV- 187.5D»
3 nmens (49aca) «M3mepenue TBeppocTH 10 PokBemry»
4 nens (3uaca) «M3mepenue TBepoCcTH 0 bpuHEIoN
5 nensb (34gaca) «3mepenue TBepaocTH o Bukkepcy»
6 nenb(2 Jaca) Hrtorosag arrecranus

TodYHBIN OPSAOK pear3allii TeM, pa3ie]oB, MOIyJiell 00yUeHUs OnpeeseTcs B

pacimuCaHnmn 3aHATHM

3.3. Coaep:xaHue TeM, pa3esioB, MOAYyJed MPOrpaMMBbl:
Tema 1: «O6mue cBeeHN 00 UCTIBITAHUAX HA TBEPIOCTH
Coaep:xanne Tembl: CBOMCTBa MeTaWIOB U ciuiaBoB. OmperneneHue TBEPIAOCTH,
KIaccu(UKaIs METOJOB U3MEPEHUS TBEPAOCTH, IIPEUMYIIIECTBA ¥ HEIOCTATKH.
@®opma aTTeCcTallHN OLEHOYHbIE MAaTePHAJbI: TECT.

TecrupoBanue Ha Temy «O0mue cBeJeHns1 00 HCOBITAHASX HA
TBEPAOCTH

1. Cpooco0HocTh MaTepHaja CONPOTHBJSTHCS Pa3spylIeHHI0 IO
JNelicTBHEM HATPY30K Ha3bIBaeTcs ...

A) I1aCTUYHOCTHIO

b) ynapHoii BI3KOCTBIO

B) mpouHOCTEIO

I') TBEpmOCTHIO

2. Cnoco0HOCTH MeTaJlJIa BOCCTAHABJINBATH NEPBOHAYAIBLHYIO hopMy U
pa3Mephl Hocje NpeKpameHus JeiiCTBHSI HATPY3KH HA3bIBAETCA ...

A) ynapHO# BI3KOCTBIO

b) nnactTugHOCTHIO

B) npounocTsro

I') ynpyroctsio

3. K MexaHHYeCKHM CBOICTBAM METAJUIOB H CIIABOB OTHOCHTCS

A) cBapuBaeMoOCTb

b) mractuaHOCTH




B) Temnepatypa rraBneHus

I') mroTHOCTE

4. IlIponecc mOCTeNIEHHOr0 HAKONMJIEHHS] MOBPEXICHHI MeTaJlia IO
JAefiCTBHEM  INOBTOPHO-NIEPEMEHHbIX  HANPSIKeHHH, NPHBOASIIHHA K
00pa30BaHHIO TPEIIHH U Pa3pylIeHHI0 HA3LIBAETCH ...

A) TeIIOBEIM pacIIipeHUEM

b) ycranoctero

B) ynapHO# BI3KOCTBIO

I') ycamxkoi

S. K TexH0JIOrHYeCKHM CBOMCTBAM METAJLIOB H CILIABOB OTHOCHTCH:

A) TeTIonpoBOIHOCTE

b) ynapnas Bs3KocTh

B) xoBKOCTB

I') TBEpHoCTH

6. Cpooco0HOCTL  MeTAIOB W  CIUIABOB  CONPOTHBJATHCS
INPOHMKHOBEHHIO B HEr0 APyroro, 6ojee TBEPAOro Tejia HA3LIBAETCH. ..

A) yrpyrocThio

b) TBépmocTHIO

B) mpounocTEIO

I') mnoTHOCTRIO

7. CBoiicTBa MeTAJIJIOB M CIUIABOB, XapaKTepH3yIOI(HE CIOCOOHOCTD
CONPOTHBJISATELCS BO3AeHCTBHIO BHEIIHUX CHJI, HA3LIBAKOTCH ...

A) MexaHUYECKUMU

B) xumugeckumu

B) ¢puzuueckumu

I') xummgeckumu

8. Ilpu xaxom MeTo[e H3MEPEHUS TBEPIAOCTH BHEIPUTEIEM CIYKAT HIH
aJIMa3HbIi KOHYC ¢ yriom npu BepmuHe 120° ¢ pagmycom 3axpyraenns 0,2
MM, HJTH CTAJIbHOM 3aKaJeHHbIH apuk xuamerpom 1,588 mm?

A) bpunemis



b) Poxsemnna

B)IIIopa

I') Buxkepcy

9. Ilpn xakoM MeToJe M3MepeHHe OTHEeYATOK CTAJBHOrO IIAPHKA B
MeTAaJljIe H3MEPSIOT ¢ IOMOMIIBIO CHeUAJIbHON JTynbl?

A) bpunenns

b) Poxgemnna

B)IlIopa

I') Buxkepcy

10.IIpn xakoM MeTOe H3MepeHus TBepAocTh ob6o3Ha4yaercss HSD?

A) bpunenns

b) Poksenna

B)Illopa

I") Buxkepcy

11. IIpn xakoM MeToAe H3MepeHHs] TBEPAOCTH MEXAY HCHBLITYeMOH
NOBEPXHOCTHI0 H 3TAJOHHBIM 00pa3snoM NOMEIIAIOT CTAJLHON 3aKaJIeHHBLIH
mapuk guamerpom S... 10 Mm, 3aTeM N0 3TAI0OHY HAHOCAT yAAap MOJIOTKOM (€O
CTOPOHBI NMPOTHBOIOJIOKHOH IMAPHKY), B pe3yJibTaTe 4ero Ha HCObLITYEMOM
o0pa3ie ¥ HA 3TAJ0OHe TBePIOCTH NOJIYYaI0TCs OTHEYaTKH ?

A)llonson

b)MeTon MUKpOTBEpAOCTH

B) Poksemna

I') Buxkepca

12.B xakoM MeToe NpUMeHsieTcs 3 MKAJbI H3MepPEeHHs] TBEPAOCTH?
A) bpunenns

b) Buxxkepca

B) Ilonpau

I') PokBenna



13. Meton Bukkepca 3aK/i04aercsi BO BHEAPEHHH B HCHBLITYeMbIA
MeTaJLI:

A) cTanpHOM 3aKaJIEHHbIN WK TBEPHOCIUIABHOM IIAPUK AUAMETPOM 2,5 MM

B) aimmazHoi paMuIIBL C YITIOM IIPY BEPIIMHE MEXTY MPOTUBOIONIOKHBIMA
rpausmu 136°

B) anmasHBI# KOHYC ¢ yIJIoM IpH BepmmHe 120° ¥ pagnycoM 3aKpyIeHHs
0,2 MM, MIIH CTaJILHON 3aKa€HHbIH MmapuK AramerpoM 1,588 MM

I') cTanpHOM 3aKaleHHBIN WK TBEPIOCILIABHOM mMapHuK quameTpoM 10,5

14. N3zmepenne TBepaocTd KoHycoMm mo mxkane C B meroge Poxsesuia
npuMeHsieTcs AJIsl. ..

A) 3aKaJeHHBIX CTAJICH U CTaJIel IOCIe OTIIyCKa

B) mos OTOXOKEHHBIX W HOPMalM30BaHHBIX CTajlel, MEIU W ee CILIaBOB,
IypalIMUHOB U JIPyTHX CILIABOB

B) TBepmple ©W  MHHEpalOKepaMHMYeCKME  CIUIaBBl W JIpyrue
HHCTPYMEHTAJIBHBIE MaTepHAaIbI

') TOHKMX U TBEPIBIX ILUIACTUH M CIIOEB

15. HauGonee pacnpocTpaHEHHBIMH METOAAMH H3MepeHHsl TBEPAOCTH
MeTAJIHYECKAX MaTepPHAJIOB ABJIAIOTCH. ..

A) Poksemia u Bukkepca

b) lllopa u Iloneau

B) Poksenna u bprunemsa

I') bpunenna u Bukkepca
Bpewms tectupoBanus — 30 MuH

Kpurepuu orneHKu

Orenka KomaudecTBo MpaBUIBHBIX OTBETOB
2 (HeyIoBIIL.) 0-7 (0-49%)

3 (yzoBi.) 8-10 (50-69%)

4 (xop.) 11-13(70-89%)

5 (o11.) 14-15 (90-100%)




DTallOHBI OTBETOB

Howmep Bompoca Otser
1 B
2 I
3 b
4 b
5 B
6 b
7 A
8 b
9 A
10 B
11 A
12 I
13 b
14 A
15 B

Tema 2: «V3MepeHre TBEpIOCTH C IIOMOIIBIO CTAlHOHAPHOTO TBEpIOMEpa
HBRV- 187.5D».
Coaep:kaHde TeMbl: OCHOBHBIE TEXHMYECKHE XaApPaKTEPUCTUKY, OIUCAHUE
KOHCTPYKITHH TBepAOMepa, yCTaHOBKa M HACTPOMKA TBEpAOMEpA.
IpaxTHdeckoe 3aHaTHe 1: HacTpolika TBepOMeEpa mepel paboTowH.
dopMa aTTecTAIMH OLEHOYHbIE MATEPHAJIbI: TPAKTHYCCKOE 3aiaHKe.
Ipakruueckoe 3ansaTae Nel.
«Hacrpoiixa cranuoHapHoro Teepaomepa HBRV- 187.5D»
Ilens paGoTHI: HU3YYWTH YCTPOWCTBO M METOMUKY HACTPOWKH CTAIOHAPHOIO
tBepromepa HBRV-187.5D.
IIpuGopsl ¥ HHCTPYMEHTHI: CTaloHapHEIH TBepnomep HBRV- 187.5D.
KpaTkune TeopeTHyeckue JaHHbIE
1. OIIMCAHME KOHCTPYKIIUA TBEPJIOMEPA
TBepmoMep COCTOMT W3 paMbl, TIJIABHOIO DPHEIYAXHOTO MEXaHH3Ma,

MeXaHu3Ma Harpy3KM H pasrpys3kd, OINTHYECKOI0 M3MCEPHUTEIBHOTO 3KpaHa,




MEXaHM3Ma BEIOOpA HArPy3KH M MeXaHW3Ma MoIpeMa pabodero crona (CM. pHC.
1).

Pama mpexncraBnsger u3 cebs 3aKphITBI KOPIyC, BHYTPH KOTOPOIO
HaXOJATCSA BCE MEXaHU3MBI, KPOME CTOJIa, BHHTOBOT'O CTEPXKHS U YaCTH OCHOBHOI'O
IITOKA.

MexaHu3M Harpy3Kd U pa3rpy3Kd COCTOUT U3 OCHOBHOTO INTOKA PHIYAKHOM
CHCTEMEI, TPY30B M pyd4ku. lIpenBapuTenpHas HCIbITaTenbHAs Harpyska 98.07N
(10krc) moctrraeTcs BecoM Intoka (8), maBieHneM npy>XUHEI (9) ¥ NPHII0KEHHBIM
yCHUIMeM YyKa3aHHON cucteMbl. OCHOBHas Harpy3ka HCHBITAHHSA JOCTHUIAETCS
CHJIOM TSDKECTH I'PY30B HaBellleHHBIX Ha croiike (15). IlpunoxeHnne U BEIKIIOUEHHE
OCHOBHOI HCIIBITATEIbHON HArpy3KH OCYIIECTBIISETCA IMATYHHBIM MEXaHU3MOM.
Korma pyuky ympasnenus (2) Toikaem oT cebs, mopmeHb (17) B Oydepe
mojeiMaercs u peraar (13) ¢ rpyzamu 3a cuet Tonmkatens (14) moxsiMaeTcsl BBEpX,
pasrpykas mHAeHTep. Tonkas pyuky (2) Ha cebd, HCHBITaTeNbHAs Harpyska, 3a
cueT Oydepa, IOCTENEHHO MPUKIabIBaeTcs K uHAeHTOpY. Pyuka (18) Ha mpaBoi
CTOPOHE KOpITyca CIY>KUT JUIs BEIOOpa UCIIBITaTeIbHON Harpy3KH, IIyTeM II0OBOPOTa
eé I0 KpacHOW METKH, BeC yCTaHaBIHMBaeTcs Ha CToiike (15) aBTOMaTHYECKH.
Teepmomep mmeer 7 crymeneit Harpy3ok 1839, 1471, 980.7, 612.9, 588.4, 306.5,
294.2N (187,5, 150, 100, 62,5, 60, 31,25, 30 xkrc). [dnma mocTmxeHus
UCTIBITATENbHOM Harpy3ku B 294. 2N (30krc) HyXHO MOBepHYTh MaxoBHK (18) Ha
mozururo 31,25 kr. u cHATh Bec E co croiiku BecoB. Bec E momkeH OBITH Ha
CTOMKe TIPH BCeX NPYTIUX UCHBITATENFHBIX Harpy3Kax.

TBepmoMep SBISETCS ONTHYESCKHM H3MEPHUTEIHHBIM IPHOOPOM TITIaBHBIM
obpazom mo Metony Poxsemna. IIpubop nmpeoGpazoBeiBaeT IIyOWHY OTIEdYaTKa B
eIMHUITEI TBEPAOCTH M HEIOCPEICTBEHHO OTOOpaXaeT Ha IPOSKIVOHHOM dKpaHe
(11), KOTOpPBI HAXOAUTCS HA TEpeHEN MaHelld TBEpAOMEpa.

IIpu ucmeiTanusx o metomam bpuuenmns u Bukkepca pasmep oTmedaTka
U3MEPSIOT TPH IMOMOIIM MHUKpockomna. (CoOTBETCTBYIOIEE YHCIO TBEPAOCTH

MOJKHO ITIOCMOTPCTL B HpI/IJIO)KCHI/IﬂX.
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Pucynok 1- YcTpoiicTBO TBEpAOMEpA.:

1. Pama 10.PyxosiTka MEKpO-HACTPOUKH

2. Pyuxa noyaum u CHATHA Harpy3Ku 11. ITlpoexnnoHHBIA 3KpaH

3. Koneco mogsEMHOr0 BUHTA 12. BepxHs4 KpbIIKa

4. BUHTOBOM CTEPKEHD 13. Peraar

5. PaGouwnii cromk 14. Tonxarens

6. MunenTop 15. Croiika 11 BECOB

7. 3a)XUMHOH BHHT 16. 3agHag maHeIb

8. OcHOBHOM MTOK 17. Ilopmens

9. IlpyxmuHa 18. Py4Hoit MaxOBUK M3MEHEHUS HArpy3Ku

2. YCTAHOBKA 1 HACTPOMKA TBEPJJOMEPA
TBeproMep TpaHcmopTHpyeTcss 6e3 BeCOB M CTOMKH, KOTODEHIE YIIaKOBAaHBI
oTHenpHO. Harpy30uHslil peIuar i HUBEIUpHAsA peiika HaXOAATCS B HEMOABIDKHOM

COCTOSIHMH IIOCPENCTBOM (DUKCAIlMM UX 3aBsA3KaMH, BO M30exaHue KojaeOaHuH BO



BpeMsl TPAHCIIOPTUPOBKH. J[Js mMoAroToBKM TBeproMepa K pabore, HE0OXOIUMO
BBITIOJTHUTH CJIEAYIOIIIE OlEepallnu:

2.1 TBepmomep MODKEH OBITH YCTAHOBICH B IIOMEIIEHUM, O0e3 BUOpanuil u
arpeCCHBHBIX I'a30B, TEMIIEpaTypa OKpPY XKaloIero Bo3oyxXa JobkHa ObITh oT +10
°C go +35 °C. Tepmomep IoDKeH OBITh YCTAaHOBJIEH Ha JXXECTKOM CTOJIE, B
KOTOPOM BEBIpe3aeTcs OTBEepCTHE IuaMeTpoM okoino 80 MM [uid pasMeIleHHs
BHUHTOBOTO CTEPXKHA (4), mopIMaroIyil pabouuii cromuk (5).

2.2 C mOMOIIBI0 OTBEPTKH OTKPYTHTE BEPXHIOK KpBIMIKY (12) M 3amHIOMO
magens (16) TBepmoMepa, 3aTeM pa3BHKUTE 3aBI3KM U yHAIUTh HX. Pyduky (2)
TOJIKHHTE B3aJl ¥ BIEPE] I yIAIeHUS BO3ayXa U3 Oydepa.

2.3. IloBeckTe CTOMKY JuIsl TPy30B Ha MecTo U Beca A, B, C, D no nopsaky
(cBepxy BHEU3). HebGonpmoii Bec E BemaeTcs HEMOCPENCTBEHHO I10]] KPIOK CTOMKA
BecoB. (Cwm. puc. 1)

2.4. VYcraHoBuTe paboumii CTOIMK B OTBEPCTHE BUHTOBOIO CTIEPXKHA U
BhICTaBbTe TBepaoMep mo yposHIo 0.2/1000, 3aTeM 3aKpyTUTE BEPXHIOK KPBIIIKY
¥ 33/THIOI0 IIaHEllb.

2.5. Ilogximrounte nMUTaHWE M BKIFOYWTE MUCTOYHUK CBETA, IEPEKIIOYATEIb
Ha TPaBOM CTOpoHe BHU3Y Kopmyca. Ecnm cBeT Ha 5KpaHe He DPaBHOMEDEH,
OTperyJIHpyHTe ero raifkoil Ha maTpoHe (Ha BepXHe# JIEBOW CTOPOHE KOPITyca) WK
BHITAIIATE WUIM HAXMUTE MATPOH BHOJH OCH. IlaTpoH MOXET OBITH CHAT I
3aMEHBI JIAMITOYKHY.

2.6. Koppextuposka Oydepa

Ckopocts Oydepa Xopomio OTperyidpoBaHa Jo oTopaBku. U
KOpPpPEKTAPOBaTh e¢ HeT HeoOxomumocTd. Eciam TeMmepaTypa OKpYXKaroIIero
BO3/IyXa CHJIEHO KOJIe0JIeTCs, IIOJIb30BaTeh MOXKET IOJPEryINpOBaTh ee.

Meron mpoBepku Oydepa mepen HCHBITAHUEM IPEACTaBISET COOOU
crenyromee: Beroepure Harpyzky 980.7N (100kT); mMOJNIOXHUTE CTAaHTAPTHBIA 00K
tBepaoctu 1o HRB Ha pabounii cToMMK; ¥ OJHUMaNTEe ero oKa OCHOBHAS IMHUSA
HE COBIAJaeT ¢ FOPU3OHTAIBHOM JIMHUEH Ha MPOEKIMOHHOM JKpaHe; IIOTSHUTE

PYyuUKy (2) BHepen, MpOIODKUTENHHOCTD JBIKEHUS KapTUHKHM Ha DKpaHe NOJDKHA



OBITH 4-8 ceKyH., ecnm HeET, To HacTpouTh MaxoBuk nemmdepa("Load speed"),
II0OBOpAaYMBasd €ro Mo 4acoBoi (YMeHbIIaeM BpeMs Harpy3KH) WM IIPOTUB YaCOBOA
(yBenuurBaeM BpeMs HAarpes3ku) CTpelKe, JO TeX IOp IOKa BhIIIEyKa3aHHbIE
TpeboBaHus He OyIyT yIOBIETBOPEHE.

Macno B Oydepe MoxeT OBITH 3arps3HEHO IIOCHIE IJIUTEILHOIO IEpHOna
SKCIUIyaTalluH, ClleliTe 0TpaboTaHHOe Maclo U 3aleiiTe HOBOe IPUMEPHO 10 3 / 4
BEICOTHI Oydepa. Haxmure u morsHure pyduxy (2) B3ajg M BIOEpel, 9TOOBI
M36aBUTCS OT Bo3ayxa B HeM. OTperyaupyiTe CKOpOCTh Harpy3KH B COOTBETCTBUH

C IPOLIETypOH, YIIOMSHYTOM BBIIIIE.

3ananmne:
1. VI3y4uTh TEOpETHUYECKUE JAHHBIE.
2. BEHIIONHATE HACTPOMKY TBEpIOMEpPa B COOTBETCTBHM C OINMCAHHEM
BBIIIIE.
Copep:xanue oT4yera:
1. HasBanue u 1eisb paboOTHI.
2. OTBeThl Ha KOHTPOJIHHBIE BOIIPOCHL.
KouTpoabHbIE BOIIPOCHI:
W3 gero cocTouT TBEpAOMEP?
YeMy paBHa IIpeBapUTEIbHAS HArPy3Ka U 32 CYET Y4ero OHa JJOCTUIaeTC?

Kax nocturaercs oCHOBHas Harpy3ka?

:hw[\)»—a

Kakymu MeTogaMu MOXHO OTPENeNsITh TBEPAOCTh C IIOMOIIBIO TBEpAOMEPa
HBRV- 187.5D?

5. TlocnmemoBaTenbHOCTH YCTAHOBKY TBEPAOMEPA.

6. IlocnenoBaTenbHOCTh HACTPOUKY TBEPIOMEDA.
Tema 3: «3Mepenue TBepAOCTH 110 PoxBemLy».
Conep:xanue Tembl: ['OCT 9013-59 Meramsl. MeTon u3MepeHus TBEPAOCTH IO
Poxeemny. M3mepenuwe TBepjocTd M0 POKBEIIy € IIOMOINBIO CTAI[HOHAPHOTO

tBepaomepa HBRV- 187.5D.



IIpakTHyeckoe 3aHATHe 2: OIpeleleHHe eOWHHUI TBepAOCTH 10 Poxseiry
3akaleHHbIX cTambHBIX dacTedl (HRC), cBepXTBepAbIX HHCTPYMEHTAIBHBIX
cmaBoB (HRA), u Markux mimn HezakaneHHbIX MeTaiuioB (HRB).
@dopma aTTecTAlHH OLEHOYHbIe MATePHAJIbI: IIPAKTUIECKOE 3aJaHHE.
IIpakTyeckoe 3ansaTue No2.
«3mepenne TBepaocTH MeToaoM PokBeia»

Ileanr paboThl: OCBOUTH IPUEMBl U3MEPEHHs TBEPIAOCTU MAaTEPUAIOB IIPU
moMoni TBepaomepa HBRV-187.5D, omnpenenuts IokasaTenud TBEPAOCTH IIO
Poxsemny.

IIpuGopsl ®W MHCTPYMeHTHI: CTanuMoHapHBIT TBepaomep HBRV-
187.5D,00pa31b! it U3MEpEHUH.

KpaTkue Teopernyeckne JaHHbIE

IIpu wu3MepeHWH TBEpAOCTH IO POKBEIIy BHEApPUTENEM CIYXUT WU
aJMa3HBIA KOHYC ¢ yryioM npu BepmmHe 120° m pagmycoMm 3akpyrieHus 0,2 mw,
WA CTaJbHOM 3aKalieHHBId mapuk auamerpoMm 1,588 MM (1/16). Buenmpurens
BIIaBIIMBACTCS B UCIIBITYEMBIH MaTepual IMoJ NEHCTBUEM NIByX IIOCIEIOBATEIHHO
IpHjiaraeMbIX Harpy3ok: IpeaBaputensHoil Py, paBHoit 10 krc m ocHoBHOU Pj,
TakuM 0o0pa3oM, obmiasi Harpy3ka P Ha BHeApuTelbs B MOMEHT Harpy>KeHHs paBHA
P = Py + P; (puc.l). IlpenBapurensHas Harpy3ka Bcerma paBHa 10 Krc
(He3aBUCHMO OT BHEIpPWTENA), 2 OCHOBHAS Harpy3ka KoleOJeTcss B 3aBUCHMOCTH
OT BHEJPUTEIIS U UCIIBITYyeMOro MaTtepuaia. Eciau BHEpUTEEM CILyKUT aIMa3HbIA
KOHYC, TO OCHOBHad Harpy3ka P; moxxer Obith mimu 50, wmm 140 xrc (oOrmas
Harpy3ka 60 u 150 krc); ecnm BHeApUTeNeM SBISETCS IIapUK, TO OCHOBHAs
Harpy3ka Bcerga pasHa 90 xrc (obmas 100 xrc).

[Ipr wucmomp30BaHMKM B KadecTBe BHEAPHUTENS allMa3HOrO KOHycCa TBEPAOCTh
MaTepuaia oreHuBaeTcs mo AByM mkanaMm — A u C. Ha unnukarope npubopa obe
ST IIKaJIBl COBMEIIEHBI B ONHY, uMmeromnyio 100 menenmii (depHas mkana). [Ipu
Harpy3ke Ha mHAeHTop 60 Krc 3Ta mikana Ha3bIBaeTCs IMKalod A U TBEpHOCTH B
3ToM ciydae obosHagaeTcs kak HRA, ecmu Harpyska cocraBimsger 150 kre, To

IKaja HaspiBaercs Imkaimon C u TBEPAOCTHL B 3TOM ClIydac 0003HaYaeTCA Kak



HRC. Eciu e BHeIpHTEJEM CIyXHUT miapuk (Harpyska Ha Hero 100 krc), To
OTCYeT TBEPAOCTH IPOU3BOAUTCA MO ImKkaine B (kpacHas mkana), uMeromeid 130
JIeJICHUH ¥ TBEPJOCTh B 3TOM ciiyyae obo3HauaeTcsa kak HRB. Mepoii TBepIocTH B
MeToe PokBeia sBisieTcs TIIyOrHa IPOHUKHOBEHUS BHEAPUTEIA B MCIBITY EMBIH
MaTephall: OJHON eIWHUIEe TBEPAOCTH COOTBETCTBYET BHEAPEHHE HHICHTOpA Ha
0,002 mM. CxeMa HM3MepeHHs TBEpPIOCTH KOHycOM IIOKa3aHa Ha puc.l; cxema
U3MEPEHHUS IMApUKOM COBEPIICHHO aHANOIrW4Ha. M3 pucyHKa BHIHO, YTO BHaYale
JCIIBITAHUS MHIEHTOP IIOX JeHCTBHEM IpenBapuTenbHOM Harpysku Pe= 10 xrc
B/IaBIMBAETCSI B IIOBEPXHOCTh Ha TIyOmHYy h, (1m03.1). 3aTeM NpuKiIaabIBaeTCA
OCHOBHas Harpyska P; u moj nelicTBueM 5ToM cyMMapHOH Harpy3ku P = Py + Py
MH/IEHTOpP BHEIPAETCS B MCIBITYeMYIO OBEPXHOCTh Ha MAaKCHMAJBHYIO IIyOHHY,
IPOM3BOMS IUIACTHYECKYIO0 M YIPYTyIo medopmaruio Marepuana (mos.2). Ilocie
TOr0 Kak HarpyXKeHHe 3aKOHYWIOCH (IPUMEpPHO B TedeHHE 5C), CHUMAloT
OCHOBHYIO Harpy3Ky, OCTaBJLLI IIpeaBapuTeNbHyro. Ilox nelcTBHEM yIPYTHX CHII
BHEJPUTENIh YACTHYHO IOJHUMAETCS BBEPX M 33aHUMAET  IIOJIOXKEHHE,
COOTBETCTBYeIllee IIIyOHMHe MPOHUKHOBEHHUS h (103.3), KoTopas U XapaKTepu3yer

TBEPAOCTH METAJIIIA.

Pucynoxk 1 — Cxema u3MepeHus TBepAOCTH 10 MeToxy PokBeiuia

Illkamer  mpubopa, € KOTOPHIX CHUMAIOTCS IIOKa3aHWsA TBEPAOCTH,
OpOrpaJyHpoOBaHbl B COOTBETCTBHM C TiIyOmHON h,.UncneHHoe 3HaueHMe
TBepHocTH (Oe3pa3MepHas BeNWYMHA) yKa3bIBaeTCA CTPEIKOM HHAMKATOpa IIO
COOTBETCTBYIOIIEH IKalle. ITO 00CTOATEIHCTBO OOBICHAET YI0OCTBO, IPOCTOTY H
OBICTPOTY OIpeneieHus TBEpAOCTH MeronoM Poxsenna. JIOCTOMHCTBOM 3TOTO
METOa SBIITETCSA BO3MOXKHOCTh U3MEPEHUS TBEPAOCTH B MIMPOKOM AHMANA30HE KaK

OYE€Hb TBEPABIX, TaK U CPABHUTEIIBHO MATKUX MaTEPpUATIOB. Ho METOOAOM Poxksenna



He PEKOMEHIYeTCs W3MepsTh, HalpHMep, TBEPAOCTh CEPhIX YyTYHOB M IBETHBIX
CIIJIABOB, COMEP)KAINNX CTPYKTYPHBIE COCTABILIOLIME, PE3KO OTIMYAIOIIMECS IIO
CBOMM MEXaHMYECKMM CBOMCTBAM. OTO OOBSCHSIETCd TEM, YTO OTIIEYaTOK,
IOTy4aeMblii P BIABIMBAHMK KOHyca MM INapHka auamerpom 1,588 mwm,
JIOCTATOYHO MaJl ¥ He BCEr/la MOXET paBHOMEpPHO OXBaTHUTh BCE COCTaBJIAIONIHE,
YTO NPHUBENET K OONBIIOMY pazdopoCy JaHHEIX 110 TBEPIOCTH.

Ilpu  BHIOOpE  PEKHUMOB  HCIBITAHHAS  TBEPAOCTH  HEOOXOIMMO
OpUEHTHPOBOYHO 3HATH NPUMEPHYIO TBEPAOCTh CIUIaBa (TBEPIBIN, MATKHM) 1
TOJIIIMHY 00pasma.

H3Mmepenue MapuKkoM IO INKajge B IpuMeHSeTcs Uil OTOXCKSHHBIX H
HOPMAaJIM30BaHHbIX CTaeH, MU U €€ CIUIABOB, JIOPAFOMUHOB U PYTUX CILIABOB,
c TBeprocThio HRB B jgmamasonme 25..100 ex. (HB65...240). Munnmanshas
tommuHa 06pasna 0,7 Mm.

H3MepeH#e TBepOCTH KOHycoM Mo mKane C IpUMEHSETCs s 3aKaICHHBIX
cTallell U crajiel mocie oTiycka. [Ipeaensl n3MepeHus B 9TOM CIIydae COCTaBIIIOT
npumepro HRC 20...67 (HB220...710). MusrmanbHas ToiamuHa obpasia 0,7 MM.

H3Meperre TBEPIOCTH KOHYCOM IIO IIKane A MPUMEHSIETCS B TeX CIlydasX,
KOI'ZIa Hellb3s IPUMEHUTH M3Mepenue 110 mkane C. OTo OBIBaeT B IBYX CIydasX:

1. Korma M3MepseTcs TBEPAOCTh OYEHb TBEPIBIX MaTepHaloB (TBEpIble W
MIHEpaNTOKepaMUYeCKHe CIUIAaBbl W JAPYTHe HHCTPYMEHTATbHBIE MaTEePHUAIb).
IIpriMeHeHHe B 9TOM ciydae mkansl C, T.e. Harpysku Ha KoHyc 150 xrc, Moxer
IIPUBECTH K IIOJIOMKE ajIMa3a,

2. KOrJia HeOOXOAMMO HU3MEPHUTh TBEPAOCTh TOHKMX M TBEPIBIX IUIACTHH H
cJI0eB, HaIpUMED, [lEMEHTAHOHHOTO cios (TommuHoi 0,4...0,7 Mm). [Ipumenerne
B 5TOM ciydae Harpy3ku 150 Krc mpuBeneT K IpOAaBIMBAHUIO U3MEPSIEMOro CI0s
(o6pasma). IIpenens usmepenus Teéproctr o HRA coctaBnsor 066r4H0 70...85
ex. (HB 360...710). B Tabnune 1 npuBeneHB! pEKUMbI UCIIBITAHUS TBEPIOCTH I10
Poxsemy.

Tabmauna 3 — PexxuMbl H3MepeHuUs TBEPAOCTH 110 PoKBeILy
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W3meperne TBEpOOCTH TPOU3BONUTCS Ha CIEIMAIbHOM npubope —
cranmoHapHoM TBepaoMmepe TBepaoMepe HBRV-187.5D, koropslii mO3BONSET
YCTaHABJIMBAaTh HYXHBIH BHEIPWUTEIh W TPHIaraTh HA HETO COOTBETCTBYIOIIYIO
HAarpy3Ky.

N3mepenne TBepaocTH mo wMeroay PokBelia Ha CTallHOHAPHOM
TBepaomepe HBRV-187.5D

1. IloaroroBka nepea HCObITAHUEM

1.1. TTonroroBka o6pasia

IToBepxXHOCTEH HCCIeyeMOoro oOpasiia JOJKHa OBITH POBHOM, TIIAIKOH H
YUCTOM, HA Hel He JOJDKHO OBITH CIIEZOB, 3arpS3HSIONIMX BEIECTB, PACCIOSHUH,
TpeIyH, BEIeMOK H T.1. Hecymas moBepxHOCTs 00pasia u pabourii CTOJIMK Tak XKe
JIOJDKHEI OBITH YUCTBIMH IS TOCTHKEHUS JIYUIIIer0 KOHTAKTA.

IToBepxHOCTH OOpasna MODKHA OBITH IUIOCKOH, paguyC KPUBU3HBI HE
TIOJDKEH COCTAaBIIATE Ooiiee 15 MMm.

1.2.ITog6op pabodero cronmka

B cootBercTBHEM C (DopMoO# TecToBOro oOpasiia BHIOEPUTE ITOIXOMSIIHMA
cronuk. Ecnu TecToBeIi 06pazer; obnamaer cnermuduaeckoi ¢popmoii, u paboumii
CTOJIMK TBEpAOMEepa He yJOBIETBOPSET TPeOOBAHUAM HCCIIEIOBAHMS, HEOOXOIAMO
CIPOEKTHPOBATh TECTOBBIA CTOJIHUK B COOTBETCTBHH C TeOMETPHIECKON (HopMoii
obpazma. ([InameTp oTBepCTHS B BEpXHEH YaCTH BUHTOBOT'O CTEPKHS 20 MM..)

1.3. Berbop ucmsITaTeIsHON HArpy3Ku



HcnrpiTaTenbHas Harpy3ka AOJDKHBI OBITH BbIOpaHa 10 ucnblTanud. Hems3s
MEHATh Harpy3Ky B IIpoliecce H3MEpeHHs, HHade 5TO MOXET IPUBECTH K
MOBPEXACHUIO UHIEHTOPA.

Bribepure HEOOXOMUMYIO HCHBITATEIBHYIO HArpy3Ky B COOTBETCTBHH C
METOJIOM HCIIBITAaHUS U COOTBETCTBYIOIIETO CTaHAapTa.

2. llopsinoxk npoBeqeHUsI HCNILITAHUSA (CM. pHuc.3)

2.1. TlopkmrouuTe MUTaHWE W BKIIIOUUTE MCTOYHHUK CBETA, MEPEKIIOYATENh
Ha IIpaBoi CTOpOHE BHMU3Y Kopiryca. M3o0paxeHne TOKHO ObITh Y€TKO BUIUMBIM
Ha 3KpaHe.

2.2. BribepuTe MHIEHTOP COIJIACHO C TPeOOBAHUSIMHU METONA U3MEPEHUI U

IIOMECTUTE €ro B OTBEPCTHE OCHOBHOro ImToka (8), 3arem 3aTsauTe BUHT (7)

IIPaBUJIBHO.

Pucynoxk 2- YcTpoiicTBO TBepaoMepa:
1. Pama 10.PykosiTka MUKPO-HACTPOUKH
2. Pydka nojjauu U CHATHS Harpy3Ka 11. ITpoexinoHHEIH 3KpaH

3. Koneco noapeMHOro BUHTA 12. BepxHsis KpBIITKa



4. BUHTOBOH CTEP>KEHb
5. Pabounii cTOIHK

6. MagenTop

7. 3a)XKUMHOM BUHT

8. OcHOBHOII IITOK

9. Ilpyxuna

Harpy3Ku

2.3. Bribepute UCHBITATENFHYIO HATPY3KY B COOTBETCTBHMHU C TPEOOBAHMIMU

MeTona wucneTanud. IloBepHuTe MaxoBUK mnepexmodeHuss Harpysku (18), Ha

13. Prruar

14. Tonkarens

15. Croiika i BECOB

16. 3agusas mages

17. Ilopmens

18.

IIPaBOM CTOPOHE KOPIIyCa, 10 HY>KHON Harpy3Ku.

2.4. Ilonoxxute obpazer] Ha paboumii cTonuk (5), MOBEPHHUTE BpaIIarOIIeecs
Koseco (3) mns momgbeMa BHHTOBOTO CTEPXKHS BBepX. [IpH COIPHKOCHOBEHWH
TECTOBOr'O 00pa3lia ¢ HHAESHTEPOM, IPOESKIIMOHHAS HUBEIHPHAs peiika ¢ BUSUPHOM
1esbio (mudpoBas IKana) COOTBETCTBEHHO OYIET MOAHHUMATHECA, 6a3oBas IHHMA
HUBEIUPHON peliku (MuHHA ¢ Hagmucbio 100" c JieBOH CTOPOHBI MIKAJIBI)

IOJDKHA IPUMEPHO COBIANATh C (PMKCHPOBAaHHOM JIMHMEH NPOEKIIMOHHOTO dKpaHa

(OTKJIOHEHHE He TOJDKHO IPEBBIIATh £5 JeeHHiA).
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Pucynok 3

I | O

2.5. Hcnome3ylTe pyKOATKY MuKpo-HacTpoiiku (10) mIs peryIupoBKH
poBOro Hylsd TakUM o0pa3oM, 9To OBl 0a30Bas JMHHS HUBEIHPHOU DPEHKH
(maEmsa "100") mpakTHYecKM coBIaiala ¢ JHMHHEHW MPOEKIHOHHOTo SKpaHa. Ha
obpaser; OyzeT IpuiloXKeHa IpeaBapuTenbHas Harpy3ka B 98.07N (10 krc) (cm.
puc.3 II). Eciu pykosiTka moBepHyTa B MpeAeabHOE MMOIOXKEHNE, 4 IBE JIMHUM BCE
ellle He COBIANAIOT, HEOOXOJUMO CHATH HArPy3Ky U IIEPEBECTH PYKOSTKY MHKpPO-
HACTPOMKHM B HaYajbHOE IIOJOXEHHE, BHIOPATh IPYTyl0 TOYKY Ha TECTOBOM
o6paslie, a 3aTeM IIOBTOPUTH IPUBEICHHYIO BEBIIIIE IIPOIEAYPY HOBTOPHO.

2.6. Ilorsaaure pykosaTKy (2) Ha cebs, MOPOU30HAET IOCTENEHHOE
HarpyxeHue. Ha skpane mikama OyneT mepeMemarhcs BHH3 W OCTAHOBUTCS HA
onpezneneHHo# nmozunuu(cm. puc. 3 III).

2.7. Orcunraiite BpeMs NPUIOXKEHHUS Harpy3KH, [0 HUCTEUYEHHH KOTOPOTO
BEPHUTE PYyYKy B €€ HCXOIHOE IIOJIOKeHHe. 3HaYeHHEeM TBEPJOCTH TECTOBOTO
obpasna mo mKkane PoxBemna sBIseTCS IOKa3aHHe KaTHOPOBOYHOM JIMHHU
(muppoBoi IIKamel) IpH ee IepecedeHnr ¢ (GUKCHPOBAHHOM JMHMEH
IPOEKIMOHHOro 3KpaHa (cM. puc. 3 IV). Ecnu wucmoms3yercs HWHOEHTEP ¢
alMa3HBIM KOHYCOM M IIPUMEHAIOTCS MCIBITaTeNbHble Harpy3ku 588,4 N (60 xr) -
mkana HRA wmmum 1471 N (150 xrc) — mxama HRC, To umcino TBepmocTH
OmpefessieTcs M3 JIEBOM 4YacTH OJKpaHa. Eciym wucnonb3yeTcs HWHIEHTOP CO
CTaJIbHBIM IMapuKoM guameTpoM 1.588mm u mpumensercs Harpyszka B 980,7 N
(100 xrc) - mxana HRB, To 4ucio TBepAoCTH Ompemensercs u3 IIpaBO¥ YacTH

9KpaHa.



2.8. OmycTuTe BUHTOBOM CTEpK€Hb A0 IIO3MIMH, KOIJa HHICHTOp HE
COIPHMKACAeTCs C TECTOBBIM obpasiioM (cM. puc.3 V), mepeiBHHBTe 00pasel B
IPYyToe MOJI0KEHNE U IIOBTOPUTE IIPOLIELYPY TECTUPOBAHMS.

2.9 Ilpu mnpoBemeHWHM TecTa MO MeTomy bpusemnrs u Buxkepca, 1o
3aBEpIICHHN IPUBENECHHON BBIIIE MPOLEIypPHl IIepEeMEeCTHTE TEeCTOBBIM 0oOpasel
II0/] MUKPOCKOII. 3aTeM U3MephTe AuaMeTp OTIeuaTKa MK JUIMHY AuaroHand. J{is
HOJyueHHs 3HaYeHWs: TBepHocTH mo bpmHemmo wuimu Bukkepcy obparurech X
IIepEeBOIHBIM TalJIHIIaM.

2.10. Bo wu3bexaHuH IOBPEXISHUS WHAEHTEpa, IPU 3aMeHe pabodero
CTOJIMKA, OITyCTUTE BUHTOBOU CTEPXKEHB BHU3.

3. Ilpegynpexnenus.

3.1 B xoje mpoBeneHus] n3MEpEHus, KOT/Ia TECTOBbIM 00pasel] U HHIEHTED
HaXOJATCSA B KOHTaKTe APYT C IPYI'OM, OHU JOJDKHBI HAXOIHUThCA B CTAOMIEHOM,
YCTOWYUBOM COCTOSIHHH.

3.2. ITocie 3aMeHEBI HHAEHTOPa HEOOXOIMMO IIPOBECTH HECKOJIBKO IIPOOHBIX
3aMepOB..

3.3. Jlng xaxmoro oOpasia HEOOXOOMMO IIPOBECTH KaK MHUHHAMYM 3
U3MEpEHHUs.

3.4. Tlpy NPUIOXKEHUU TpPEABAPUTEIBHON HArpy3KH, CTOJIHMK CIELyeT
IepeMelIaTh TOJNBKO BBEpX U HE JOITyCKAaeTCs Ha IIONIIYTH OIyCKaTh, a 3aTeM
MOABIMATH €I0.

3amanme: 1. MI3yuuTh OCHOBHBIE NMOJOKEHHUS II0 OIPENEIEHUIO TBEPIOCTH
MeTozoM Pokseria.

2. BeIOpaTh pexXuMEBI UCTIBITAHUS TBEPAOCTH 00pasla, IPOBECTH U3MEPEHHE
TBEPJIOCTH.

3. Pe3ynbTaThl HCIBITAHUS 3aHECTH B TAOIHUITY 2.

Ta0muna 2 — Pe3ynsTaTsl ©3MepeHHs TBEpAOCTH 10 PokBemry

Tun Harpyska, P, O6o3HaueHue 3HaueHue
Marepuan Ixana
HHJIEHTOPA KI'C TBEPAOCTH TBEPIOCTH




Conep:xanne oT4yera:
1. Ha3Banwue u 11eis pabOTHL.
2. IIpotokon ucnsiTanwii (Tabmumna 2).
3. OtBeTHl Ha KOHTPOIBHEIE BOIIPOCHL.

KoHTpoJbHbIEe BOIPOCHI:

1. Kakpe MexaHWM4eCKHe CBOMCTBA METAJIOB U CILIABOB MOXXHO OIIPEACIIUTH
pu oMoty TBepaomepa HBRV-187.5D?

2. YUto Ha3BpIBaeTCS TBEPAOCTHIO METAIIOB?

3. KakuMu MeTOgaMu U3MEPSIOT TBEPAOCTh METAJUIOB U CILIABOB?

4. Kakne IMEIOTCS BHEAPUTEIIU U HArpy3KH IIPU UCIIBITAHUYA MATEPUAIIOB 11O
MmeTonmy Poksemnna?

5. Kax 0603Ha4aeTcs TBEpOCTh MeTauIoB o Pokserty?

Tema 4: «I3mepenue TBep0oCcTH 110 bpuHemTION.
Conep:xanne Tembi: 'OCT 9012-59. Mertamnsl. Meton u3MepeHus TBEPIOCTH 110
Bpunemmro Metals. 3meperue TBepHOCTH no bpuremmo ¢ nDoMOIIBO
crarmonapHoro TBepaoMepa HBRV- 187.5D.
IIpakTHyeckoe 3aHsitHe 3: oOIOpefelieHWe TBEPAOCTH II0  bpuHemno
He3aKaJICHHBIX CTallel, YyTyHa, [IBETHBIX METAIOB U MATKUX ITOAIIMAITHUKOBBIX
CIUIaBOB H T.[I.
dopma aTTecTalMi OLlEHOYHbIe MATEPHAJIbI: IPAKTUYECKOE 3aaHue.
IIpakTHueckoe 3ansiTue Ne3.

«H3mepenne TBepaocTH MeTOoAOM bpHHeNID).

IHeas paGoThl: OCBOUTH IPHEMBI U3MEPEHUS TBEPIOCTH MaTE€pHUAIOB MpPHU
oMo TBepmomepa HBRV-187.5D, ompenmenuTs mnoxas3aTeld TBEPIOCTH IIO
bpunemmo.

IIpubopsl HW HHCTPYMeHTBI: CcTamoHapHBEIM TBepmomep HBRV-
187.5D,00pas31ts! it U3MepEeHUH.

Kparkue Teopernueckne J1aHHbIE




ITpu U3MepeHUur TBEPIOCTH METOAOM bpHHENIS B MOBEPXHOCTH W3/eNus B
TeUeHME OINpENEJIEHHOr0 BpeMEeHH ¢ YycuiaueM P BaBinmMBaeTcs CTANBHOM
3aKaJeHHBIM WM TBEPHOCIUIABHOW miapuk auamerpoMm 10,5 wmm 2,5 mm. Ha
IIOBepXHOCTH 00pasia Ioiydaercss ormedaTok aumamerpom d (pume. 1). s
IOJyYEeHHs 3HAYEHUS TBEPHOCTH HEOOXOOMMO M3MEPUTh AUAMETp OTIeYaTKa H

paccudtats mwiomans Fo mapoBoro cerMeHTa 1o BeIpakeHHo (1):

_ wD-(D—/D?*-d?%)
FOTH 2

)

Tsepnocts HB (krc/mMM2 ) onpenenstcs AeJIeHUEM IPUIOKEHHON K IIApUKY

Harpy3kKu Ha Iiomanb OTIie49arTka, T.c.

P 2-P
Fora O HE= m-D-(D—/D%—d?) )

JlnaMeTp oOTIIeYaTKa H3MEPSIOT CHEeNUaNbHOM HM3MEPHUTENBHOW oW C

HB =

touHocTeio 0,05 MMm. Jlng momydeHwmss Oojiee TOYHOIO pe3ynbTara IHaMeTp
oTmevyarka CIIeIyeT W3MepsATh B  JABYX B3aHMHO  IEPIEHIUKYJIIPHBIX
HaIIpaBIICHUIX.

Ha puc. 2 mokazaHo pacIOIOXKEHUe Kbl JIyIBl OTHOCHUTEIHLHO KPOMOK
ormeyarka. JluaMeTp OTIeYarka, Kak BHIHO U3 PUCYHKa, paBeH 3,95 mm. s
yCTpaHeHWs BIWSHHMSA HakJIela MeTalla X BBHIIyYHBaHMA KpaeB oOpasua
PacCTOSHUE MEXIY LIEHTPaMH JABYX COCEIHUX OTIEYaTKOB JOIDKHO OLITH HEe MEHee

4d, a o xpast oOpasima - He meHee 2,5d.

Pucynoxk 1- Cxema nu3MepeHus

TBEPJOCTH IIO Bpunemto




Pucynok 2- Cxema 3amepa JuaMeTpa OTIIe4aTKa

BpeMms Harpy>KeHus 3aBHCHT OT MaTeprana obpasna m cocrasuser: 10 ¢ —
JUISL 9epHBIX MeTauioB, 30 mwiu 60 ¢ — 1 [MBETHBIX CIUIABOB B 3aBUCHUMOCTH OT MX
TBepAOCTH (OT MapKH CIUIaBa) — Tabmuma 2.

IIpy W3MepeHWH TOHKHX OOpa3snoB HEOOXOAMMO COOIIONATH CIENYHoIIee
yciIoBHe: TonmuHa obpasua S momwkHa OBIT He MeHee 10- KpaTHOM IiryOHMHBL
oTreyarka h.

B mportuBHOM ciydae oOpasell MOXET OBITh IPOIaBIe€H M pe3yIbTar
ucHpITagus OyneT HeBepeH. [ MyOuMHYy oOTIE4aTka MOXHO OIPENEIUTh II0

BhIpaKeHUsM (3):

_ /D=
__ P Hjmh=(D_';_ﬂ 3)

"~ wD-HB

PexuM KCIIBITAHMS TBEPIOCTH, T.€. BBIOOp AWaMeTpa IIaphKa ¥ BEIUYHHBI
IpHUIaraeMoi HArpy3Ky IPOM3BOAUTCS MO JAaHHBIM TadmumIkl 1. 1lpu onpenenenun
TBEPIOCTH II0 CTAHIApTHOM MeTrofguke (T.e. IO TAaHHBIM TaOIHIEl 2) 3HAYCHUE
TBEPJOCTH 3aMUCHIBAETCS OHUAM YrciIoM, Hanpumep: HB 163.

Ecnu ke w3MepeHHe NPOBOJWIOCH IO IPYIMM DPEXHMMaM, TO 3HAYCHHE
TBEPIOCTH 3alMCHIBAIOT C Y4YeTOM IPHUHATHIX IIPH H3MEPEHUHM PEXKHMOB.
Hanpumep, 3amuce HB 5/250/30 — 186 o3Hadaer, 4To IOJIy4YE€HHOE 3HAYCHUE
TBepHocTH 186 Krc/MM2 OBLIO IONYYeHO NPH HCIBITAHHH IIAPUKOM 5 MM, IIOJ
Harpyskoit 250 kxrc ¢ Beiepxkod 30 c. CuexyeT OTMETHTh, YTO METOJNOM
BpuHeIsT MOXKHO HCIIBITHIBATh MaTepHalbl, TBEPAOCTH KOTOPHIX HE MPEBBIMIACT
450 eguaun o Bpunemmo. Ipu Golbineii TBepAOCTH BHEAPUTENH — MAPHK OyAeT
nedhopMupOBATECS, U U3MepeHue OyIeT He TOYHEIM.

[lpy m3MepeHHWe TBEPIOCTH IO BpHHENTI0O Ha CIeNHalbHOM Ipubope —
npecce BpHHENIs, KOTOPEIA MO3BOJSIET YCTAaHABIMBATh HEOOXOIUMEIE HAIPY3KH
Ha mapuk B quamaszone 187,5 ... 3000 xrc u BpeMs npuioxeHus Harpy3ku — 10, 30
win 60c. Mexny ducieHHBIM 3HadeHueM TBepaoctd HB u mpeznenoM mpoyHoCTH
Ha pacTsKEHUE Oy MMEeTCs JOCTaTOYHO XOpollas CBA3b, KOTOpas Il HEKOTOPBIX

MaT€puajioB UMECT cneny}omnﬁ BHU:



Ta6J'II/IHa 1- CBS3p YHCIIEHHOrO 3HAYEHHUSI TBEPAOCTH K IIp€ejia NMPOYHOCTU Ha

PaACTsKCHHUC

Martepuan [Ipenen MpOYHOCTH Ha PacCTDKEHUE, Gy,

KIe/Mm?2

Cranp 0,34HB

Mens, naTyHb, OpoH3a 0,4HB

AnroMuHUMN 0,26HB

JropamromMuHuM 0,35HB

CriaBBI ITIMHKA 0,09HB

UyryH ceppblit (HB-40)/6

Ta6numa 2 —Be16op auameTpa Imapruka U Harpy3Kd B 3aBHCUMOCTH OT TOJIIMHA U

MaTepuaia oopasma
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H3mepenne TBepaocTH 10 bpuHe11I0 Ha CTAIHOHAPHOM TBepaoMepe
HBRV-187.5D

HpI/I IIPOBEACHUHU TECTA II0 MECTOAY BpI/IHeJ'IJIH HU3MCPCHILI IIPOU3BOOATCA KaK IIO

METOY POIiBeJ'[J'Ia, 3aT€M TE€CTOBBIH o6paseu NnepeMemacTea 1104 MUKPOCKOII IJI




J3MepeHrs JuaMerpa oTnedarka. Jljit noxydeHus 3HaYeHus TBEPAOCTH 110 bpunemmo

He0OXOIAMO 00PATUTCS K TIEPEBOTHBIM Ta0JIUIaM.

3ananne:
1. 3y9uTh METOIUKY H3MEPEHHs TBEPAOCTH 10 bpHHemo.
2.  BriGparh peXXuM HCIBITAHUSA TBEPAOCTH MPEIIOKEHHOTO

o6pasna (13 YEPHOTO W IIBETHOTO METALIA).
3.  IIpousBecTd UCIIBITaHMS Ha TBEPIOCTH HA CTAHOHAPHOM
tBepnomepe HBRV-187.5D (ompenenuts TBEPAOCTS 110 Poxsemny u

TTepeBECTH B 3HATCHYS 110 BpHHENIO).

4. Pe3ynbTaThl HCIIEITAHUS 32HECTH B TabauIry 3.
5. OTBeTHUTH Ha KOHTPOIBHBIE BOIIPOCHL.
6. Brisos.

HJUI CpaBHECHHUA TBEPAOCTH Marepualios, onpeneneHHofI pasiindHbIMHA

crocobamu, cymiecTByeT mepesommas Tabmuna (IIpunoxenwe). ITo sroit e

TabymIe MOXKHO OIPENETUTh TBEPAOCTh 10 bpuHemto, 3Hasd Harpy3Kky 1 AuaMeTp

oTre4yarka.

Ta6muna 3 - Pe3ynsTaTsl m3MepeHus TBEPAOCTH 110 bpuHemmo

TBepnocThb
Tun Harpyska, O6o3HayeHue | 3HAYEHHE o
Marepuai [Mxana
MH/ICHTODA P, xrc TBEPHOCTH | TBEpAOCTH | bpunemmo,
HB

Conep:xanue oT4yeTa:

1. HasBanue u 11e71b pabOTEHL.

2. TIporokon ucnslTanui (Tabmuua 3).
3. OrtBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
KoHTpoJibHbIE BOIPOCHI:

1. Ha 9em ocHoBaH Metoj bpunemna?




2. Kak o603HagaeTcs TBEpJOCTh METAIIOB 110 bpuHEI0 1 YeM OHa
XapaKTepu3yeTcs?

3. Kak ompenenuts TBEpAOCTh, 3Has TUAMETP CTAIBHOTO IMapuKa U
oTrnedarka?

4. Jlo Kxakoro 3Ha4eHWs TBEPAOCTH IpPH WCIBITAHWM 10 bpuHELIIO
VICTIOJIB3YIOTCS CTAIbHbIE IAPUKU?

5. Kakoro nuaMmerpa MapuKy UCHOIB3YIOTCS IPH HCIBITAHAN Ha TBEPAOCTh
o bpunenmo?

6. I3 xakux ycCIOBHHM BBIOMpaeTcs TUaMeTp INapuKa NMPH HCILITAHHH Ha
TBEepIOCTh 10 bpunemnmo?
Tema 5: «M3mepenue TBepaocTy 10 Bukkepcy»
Copepsxanne tembl: I'OCT 2999-75 Metanmnsr u cruaBel. MeTon H3MepeHHS
TBepaocTy mo Buxkepcy. M3MmepeHue TBepaoctd mo BUKkepcy ¢ ITOMOIIBEO
cranuoHapsoro teepgomepa HBRV- 187.5D.
IIpakTuyeckoe 3aHsTHEe 4: OIpelelicHWE EOUHUI] TBEPAOCTH MO BHKKepCy
LIBETHHIX U YEPHBIX METAJUIOB.

q)opMa aTTeCTAllHH ONEHOYHbIC MAaTEePHAJIBbI: IPAKTHICCKOEC 3aaHuEC.

IIpakTn4yeckoe 3ansaTue Ne4.
«M3mepeHne TBepAOCTH 0 MeTONy BukKepcay.

Iean paGoTel: OCBOWTH IPHUEMBl U3MEPEHUS TBEPIOCTH MAaTEPHATIOB IIPH
momonru TBepromMepa HBRV-187.5D, ompenenuts moKa3aTead TBEPAOCTH IIO
Bukxkepcy.

IIpuGopsl ® HMHCTPYMEHTBI: CTallMOHApHEBIH TBepmomep HBRV-
187.5D,00pas31s! IS H3MepEHHii.

KpaTkune Teopernyeckne 1aHHbIE

HcrpiTanye TBEpAOCTH 0 BUKKepcy HpuMeHseTcs IS u3MepeHHs: TBEPIOCTH
YEPHBIX M IBETHBIX METAUIOB M CIUIABOB U MPOM3BOJMUTCS IIyTEM BJABJIMBaHMS
YCTBIPEXTPAHHOM  aJMa3HOM MHpaMHUABI C YIJIOM TIpH BepimuHe 0=136° mox

JICHCTBHEM CHJIBI, HpPIJ'IO)KGHHOfI B TCUCHHUE OIIPEACIICHHOI'O BPEMEHHU, U U3MCPCHUU



JJIAH obeux I[HaFOHaHCfI OTIIeYaTKa, OCTaBILIErocs Ha MOBEPXHOCTH 06})8,3].[3 IIOCJIIC

CHATH Harpy3KH.

Pucymok 1- Cxema ompe/ieleHns TBepAOCTH 0 Bukkepcy

B 3aBHCHMOCTH OT TBEPAOCTH M TOJIIMHB! MeTallIa IPUMEHSIOT Harpysk 1, 3,
5,10, 20, 30, 50, 100 xrc. IToBepxHOCTE 0Opasiia JOLKHA OBITH OTIOJIMPOBAHA.

Mertoxn Bukkepca sBiseTcs  OOHAM 43~ Hambonee  COBEPIICHHBIX U
pAacIpoCTpaHeHHBIX B J1a0OpaTOpHOH — IPaKTWKe — METOLOB  ONPENENCHH:
TBepOCTH. BEICOKass TBEPIOCTh M HelehopMHUpPyeMOCTh aMasa obecreunBaeT
GOJBILYI0 TOYHOCTH OMPEAEICHHS TBEPIOCTH. DTO 0COOSHHO BKHO IIPU HCIIBITAHUH
TBepABIX Marepuanos (6omee 500 xkrc/mm? =~ 4904 H). IleHHOCTH M€TOJAa COCTOUT
TaKKe B TOM, UTO BCIEICTBHE MAaIBIX Harpy30K BIaBIIMBaHH:A YNACTCs UCIBITHIBATH
TOHKHE 06pAa3IEl, 8 TAKXKE ONPENENATh TBEPAOCT HEIOCPENICTBEHHO MOBEPXHOCTHBIX
clioeB (HAmpuMep, TOBEPXHOCTH a30THPOBAHHOH cramn). MOXHO ONpEeNeIiTh
TBEPIOCTh MEJIKHX TOTOBBIX M3JENHH, He paspyIIas i HE MOPTS UX BCICACTBHE MaJIoi
BEJIMYMHBI OTIIEYaTKa.

TBeprocTs 1o BUKkepcy yKaselBaeTcs B efuHuuIax HV (Hardness Vickers)
¥ OmpejenseTcss Kak YacTHOe OT JeNleHus Harpysku F [Kkrc], TpUIIOXKEHHOM K
nupaMmie, Ha IUIOMaNb IIOBEPXHOCTH OTHedaTka 4 [MM?], T. e. K IIOBEPXHOCTH

yriryoneHus B GopMe IHpaMuUJIBL

F
HV =1,854- d—Z-,KI‘C/MMZ (D



rae d [MM] — cpenHee apudMeTHIeckoe 3HaUSHUE UIMH 00erX [uaroHajlel oTneyarka
MIOCJI€ CHATUS HAarpy3KH.

W3MepeHne muaronaieid MPOU3BOAAT C IIOMOINBIO MHMKpOCKoma. Yucio
TBEPAOCTH HaXOJAT IO CIISIUATIFHBIM TabIHIaM.

Teepmocts 1o Bukkepcy npu cminoBoM BozxedictBuu 30 krc (294,2 H) u
BpEMEHM BBIIEpXKH mmox Harpy3koit 10...15 cexyHn o6o3HavaroT mudpamy,
XapakTepu3yIOIMUMH  BETMUMHY  TBepAocTd U OykBamu HV. Ilpm  sToM
OKOHYATEeNIbHBIH pe3y IbTaT MPUHATO OKPYTIIATH O TPEX 3HAYAIUX pa3psAnoB (Kak U Mo
Bpunenmo).

Ilpumep o6o3nauenusa: 500 HV — tBepmocts 1o Buxkepcy, u3MepeHHas INpU
Harpy3ke 30 krc u BpeMeHu BeIAEpKKHU 10...15 cekyH.

[Ipu Apyrux yCiOBUSX HCHBITaHUs Tocne OykB HV yka3plBalOT Harpys3kKy H
BpEeMs BBIIEP/KKH.

IIpumep o603nayenus: 220 HV 10/40 — tBepmocTh 1o Bukkepcy, usmepeHHas
pu Harpy3ke 10 xrc (98,07 H) u Bpemenu Beinepxku 40 cekyH.

Uncna TtBepaoctd mno bpuHemmo ©u 1o BuUKkepCy UMEIOT OAMHAKOBYIO
pasmepHOCTE (kre/mMm?) u 1o HB 350...400 ux BENWUYUHEI COBMATAIOT MEXIY COOOI.
IIpu HB 6Gomeme 400 TtBepmocTs 1O bpHHHEIO OKa3pIBacTCA 3aHMKEHHOM. Jlis
MIOJTyYEeHUS TOYHBIX Ppe3yJIbTaToB pu U3MEPEHUN TBEPAOCTH
mo Bukkepcy He0OX0AUMO CTPOro coOMoIaTh CIEIYIONIIE yCIOBHU:

1. OTHOIIEHHE TONMMHBI 00paslia K JAWaroHalIM OTIEYaTKa JOJDKHO OBITH HE
MeHee 1,5;

2. OTHOIIEHME TITyOMHEBI OTIeYaTKa K ero [uaroHansm — 1/7;

3. paccTosiHME MEXIY LIEHTPOM U KpaeMm oOpasla, a TakKe KpaeM COCEIHEro
OTIIeYaTKa JO0JDKHO OBITh HE MeHee 2,5 nuaroHajiell OTIe4yarka;

4. ucmpITaHUS IPOBOJUTH Ha TIIATEIHHO OTHUIM(GOBAHHOM WM MOJMPOBAHHON
MTOBEPXHOCTH.

Ha npubope Bukkepca MOKHO U3MEPATHh TBEPAOCTh 00Pa3LOB TONIIUHON JO
0,3...0,5 MM mnm moBepxHOCTHBIX cyioeB ToimuHor mo 0,03...0,05 mM. Opnako
CllelyeT yYWTHIBaTh, YTO NpHU HeOoJbInoi Harpy3ke (1 Krc) oTmedarox HUpaMUIbI

MOXKET OBIThH HEOOCTAaTOYHO OTYCTIIMBBIM. HOBTOMy IIpy UBMCPCHUH TBEPAOCTH OUCHD



TOHKUX IOBEPXHOCTHBIX CIIOEB, HAIpHMep, HHAHKPOBAHHOIO CIIOSL  TOJNIUHOH
0,04...0,06 MM, Jydile MPUMEHATH HArpysKy 5 KIC, a I H3MEPEHUS TBEPAOCTH
a30TUPOBAHHOIO CJOS CrTand TommuHoi mo 0,05 MM — marpysky 5 wim 10 xre.
IIpu 0603HAYEHHH TBEPLOCTH N0 BHKKepCy yKa3bIBAIOT BENMYUHY IPUMCHACMOH
garpysku: HV5, HV10 u 1. n. Ilpy WCOBITAaHWM TBEPABIX U JAPYTUX CIIOEB
(a30THPOBAHHOTO, IUAHUPOBAHHOTO) OKOJIO YIJIOB OTIE€YaTKa HHOIJA IOSBIIAIOTCA
TPEIUHBL, [0 BUAY KOTOPEIX MOKHO CYIMTD O XPYIIKOCTH HCCIISTyEMOro CIIOs.
HecmoTps Ha mpenMyINecTBO Meroja Bukkepca, maromero BO3MOXHOCTH
U3MEPATH KaK MSTKHE, TaK U TBEPABIE MaTePUalbl Pa3IMYHON TONIIHUHBI, H3MEPEHHE
TBEpIOCTH 3aHMMaeT MHOTO BpEMEHH H TpeOyeT TINAaTelbHOM IOIrOTOBKH
IIOBEPXHOCTH. YKa3aHHBI HEIOCTaTOK NPENATCTBYET IIHPOKOMY IPHMEHEHHIO
JIAaHHOI'O METO/Ia B YCIOBUSAX MacCOBOI'O KOHTPOJIS.
H3mepenue TBepAOCTH 0 BuKKepcy Ha CTAIHOHAPHOM TBepIOMepe
HBRV-187.5D

ITpu npoBeieHUH TecTa 10 Brukkepcy M3MepeHHs MPOU3BOMATC KaKk 10 METOXY
Poxsesua, 3aTeM TECTOBEIM 00pa3ell mepeMeInaeTcs MoJ MUKPOCKOII IS N3MEPEHU
JIMATOHATM OTIeYaTKa. J{jid MojIydyeHns 3HaueHus TBEPIOCTH 10 BHKKepCy HEOOX0IMMO
00paTHUTCs K IepEBOTHBIM TaOIHUIIaM.

3aganue:

[um—

W3y4uTh METOANKY U3MEPEHHs TBEPJOCTH 10 BukkepcCy.

2. TIpowsBecTH UCIBITAHNSA HAa TBEPAOCTH Ha CTAI[MOHAPHOM TBEpIIOMepe
HBRV-187.5D (ompenenuts TBEpAOCTH 110 POKBENIY 1 IIEPEBECTH B
3Ha4YeHus 0 bpuHemno).

3. Pe3ynsTaThl UCIBITAHMS 3aHECTH B TAOmHIy 3.

4. OTBEeTUTH Ha KOHTPOJIBHEIE BOIIPOCHL.

5. BriBOm.

Jlns cpaBHEHHS TBEPAOCTH MAaTepUalloB, OIPENEIEHHON pPa3TMIHBIMU
crocobamu, cymectByer mepeBopdas tabmmma (IIpunoxenme). Ilo sToit ke
TabJIMIlEe MOXKHO OIPENENUTh TBEPIOCTh 110 BUKKepCy, 3Hasd Harpy3Ky ¥ JHaroHab

OTIICYaTKa.



Ta6bnuna 1 - Pe3ynpraTsl H3MepeHs TBEPAOCTH 110 BUKKepCy

TBepmocTh
Tun Harpysxa, O6o3HaueHue | 3HadyeHUE o
Marepnan IMxana
HHIEHTOPA P, xrc TBEpIOCTH | TBepAocTH | Bukkepcy,
HV

Copaep:xanue oT4era:
HasBanue u 1ieias paboTHL.
ITporokoi ucmeITawii (Tabnuma 1).

OTBeTHI Ha KOHTPOJIBHEIE BOIIPOCHI.

AW N =

BriBog
KonTpoJabHbIe BOIPOCHI:
1. Wmeercs Inu CBI3b MEXIY 4YHCIAMH TBEPAOCTH, HaWIECHHBIMU
Pa3IMIHBIMEA METOaMH?

2. B Kkakux equHMIIAX H3MEPSETCS TBEPIOCTH 1o Bukkepcy ?

3. Kak ompepenseTcs TBepIocTs 1o Bukkepcy ?

4. Tlo xakoi popMyIie MOACUUTHIBACTCS TBEPIOCTH 10 BHKKepCy?

5. Kakyo (opMmy uMeeT HHACHTOp IIpU ONpEAEIeHUHA TBEPAOCTH METOAOM
Bukxepca?

Ipunoxenune

Ta6nuna- CpaBHeHHe TBEPAOCTH MaTEpUAIIOB, ONPEAEIEHHON Pa3TMIHBIMU

criocooamu




IIpoxosxenne Ta6IUIBI
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Tema 6: «ToroBas arTecTalys»
IIpakTHyeckoe 3aHsiTHE 5: OTBETUTh HA TECT W BBIIOIHUTH H3MEpEHUE
TBEPIOCTH OJHUM K3 METOIOB C IOMOIIBIO CTaI[MOHapHOro TBepromepa HBRV-
187.5D.
dopMa aTTecTAlH OLeHOYHbIe MAaTEePHAJIbI: KOMIUIEKCHOE 3aIaHue.
KoMiiexcHoe 3ajanue AJs HTOrOBOM aTTecTaluM:

Ha mepBoM 3Talie CIIyLIaTeNd MPOXOIST TECTHPOBAHUSA, MU TOTO, YTOOBI
IOITYCTUTHCS K IIPAKTAYECKOMN YaCTH.

I.TectupoBanme Ajisi HTOrOBOH aTTECTAIMH

1. ConocTaBuTHL 0003HAYEHHSI M METOAbI ONpeieJIEHUsI TBEPAOCTH:

A)HRA, HRB, HRC 1. MeTox MEKpPOTBEPAOCTH
b)HV 2. PokBenna

B)HP 3. Ilonpau

HHp 4. Bukkepca

2. Kakoro meroaa onpenejieHAsl TBEPIOCTH He CyIeCTBYeT:
A) criocob ynpyroro oTCKoka

B) crioco6 BaaBmuBaHUs (BHEIPEHUS)

B)cmoco6 BeIIaBIMBaHUSA

I') cmoco6 mapamnanus.

3.ConocTaBuTh, YTO 0003HAYEeHO NH(pPAMH HA PHC.:

A)6 1.py4HOI MaXxOBUK U3MEHEHUS HAIPy3KH
b)2 2.MHIEHTOP
B)5 3.pydKa MOoJia4¥l U CHATHS Harpy3KH

18 4.pabounii CTONUK



4.Kaxoro cmocob6a ompenesieHHsi TBEPAOCTH B 3aBHCHMOCTH OT
BPEMEHHOr0  XapaKTepa  MNpHJIOMKeHHS  HArpy3KH H  H3MeEpeHHs
CONMPOTHBJICHHUSI BAABJIHBAHHIO HHIEHTOPA He CyleCTBYeT:

A)cratuyeckue

b) nunamuaeckue

B)xunernyeckue

INmepemennsie

5. MeToabl onpeaesieHHsi TBEPIOCTH OCHOBAHHbIE HAa HeNpPepPbLIBHOM
perdcTpanuu nponecca BIABJIMBAHHA HHACHTOPAa C 3alHCHhI0 JHATPAMMBI
«HATrpy3Ka HA HHAEHTOP — IJIyOMHA BHeIPEHHUS] HHIEHTOPA HA3bIBAIOTCH. ..

A)cratuyeckue

b) nuramuyeckue

B)xunetnueckue

INnepemennsie

6. Mertoanl onpefeeHHs] TBEPIOCTH, MNPH KOTOPBIX HHIEHTOP
BO3JeHCTBYeT Ha o0pa3en ¢ onpeJeleHHON KHUHETHYECKOH JHepruei,
3aTpavYdBaeMoil Ha yNpyryo oTAavy W/mad (popMHupoBaHHE OTIEYaTKA:

A)cratuyeckue

b) murammaeckue

B)xuneTnueckue



INnepemenHEbIE

7. MeTtoanl, NPHA KOTOPBIX HArpy3Ky K HHAEHTOpPY HPHKJIAIbIBAIOT
IIAaBHO W NOCTENEHHO, a4 BpeMs BBIICP)KKH MOJ  HArpy3Koi
perjaMeHTHpYeTCsl CTAHJapTaMH HA COOTBETCTBYIOIINE METOBI.

A)craTtudeckue

b) muramuaeckue

B)xunetnueckue

INmepemenHbIe

8. IIpm kakoM MeToJe TBEPAOCTh ONPEIEIAIOT IyTeM AeJIeHHS
Harpysku P ma miomaas nosepxHoctd cepruueckoro orneyarka F?

A) Pokgenna

b) Bukxkepca

B) bpunennsa

I') Illopa

9. CxeMa KaKoro MeTroaa H3MEpEeHHsl TBEPAOCTH NMOKa3aHa Ha pl’ICYHKe?

A) Ilopa

b) Bukkepca

B) Poksenna

I")bpunenns

10. lIpu xaxoM MeTOAe U3MepeHHsI TBEPJOCTH B HCNBITyeMbIH 00pasen
moJx  JeidicTByeM JBYX HOCJIEJ0BATEJbLHO  INPHJIAraeMbiX  Harpysok

BAABJIHBaACTCH HH}IGHTOP?



A) Illopa

b) Buxkepca

B) Poxgenna

I')bpunennsa

11. Yo o3nauaeT OykBa A B o6o3nayenne Teepaocta HRA?

A) Harpy3ka

b) mxana

B)npumensieMblil THISHTOP

I")obnacTs npuMeHeHUS

12. Metog mpuH KOTOpPOM 00ek OIpeNeTeHHOH Macchl ¢ AIMA3HBIM
HHIEHTOPOM Ha KOHIle CBOOOAHO HaJAaeT NO BEPTHKAJIH € OIPEIeIeHHOH
BBICOTHI HA HCNIBITYeMYI0 IOBEPXHOCTD.

A) Ilopa

b) Buxkepca

B) Poxsemna

I')bpunenns

13. YUro nmpuHHMMaeTcsl 3a XapaKTepPHCTHKY TBEpAOCTH INIPH MeToje
IMopa?

A) BBICOTa OTCKOKa O0¥iKa

b) oTneuarox mapuka

B) oTmeuaTox anma3zHO# mUpaMUIbI

I') oTneuaTox aMa3HOrO KOHyca

14. C xakuM yIJjIoM HCHOJIb3yeTcs aJdMa3Hasi MHpaMHAa B KadecTBe
WHIEeHTOpa npu MeTode Bukkepca?

A) 130°

B) 126°

B) 120°

I 136°

15. 3-3a 4yero nmpu Meroae bpuHens HeJib3sl HCNBITHLIBATL MaTepPHaJIbI,

TBEPAOCTH KOTOPHIX Ooabme 450 exnaun?



A)yBenudueHne npeaBapUTeIbHON Harpy3Ku

b)nedpopmaniusa mapuka

B)nonoMka anma3HO# HpaMuIbl

I")ManeHpKUil OTIIEYATOK

16. Kakyro mxany npH wun3MepeHHH TBepaoctn @no Poxsemwny
NPHMEHSIOT PU U3MepPeHHEe 0UYeHb TBEePAbIX MATEPHAJIOB?

A)C

b)A

B)B

I') He u3MepsIOT

17. Ilpn W3MepeHHHM TBepPIOCTH CTAHMOHAPHBIM TBepaomepom HBRYV-
187.5D mJisi KAKHX METOAOB HE00X0JUMO NPHMEHSATH NepeBOAHbIe TA0 HIbI?

A) bpunens u Poksemnna

b) bpunenna u Bukkepca

B) Poxgemnna u Bukkepca

I') PoxBemna u bpunesis

18. MeToa, npu KOTOPOM TBEPAOCTH OLEHHBAETCS B CPaBHEHHMH ¢

TBEPAOCTBIO OTAJIOHA, HCOBITAHME NPOU3BOAUTCA NYTEM  YyAapHOIO
BIABJIHBAHHUS CTAJIbHOIO IAPHKA OTHOBPEMEHHO B 00pa3el H 3TAJIOH.

A)llonsomn

b)MmeTon MuUKpOTBEpIOCTH

B) Poxgenna

I') Bukkepca

19. Mertoa ompeaeneHdsi TBepPAOCTH, KOTOpPbIA NpPHMEHseTcs AJs
TeCTHPOBAHHS MPOKATHHIX BAJUKOB HAa MOMEHT HX H3rOTOBJICHUS.

A) Illopa

b) Poxsenna

B) MuxpoTBepmocTi

I') Bukkepca



20.Kakoit u3 MeTomOB HM3MEpPEHUI TBEPAOCTH NEPBBIM CTall MAacCOBBIM H
nosiriics B 1900 romy?

A) Pokgenna

b) bpunens

B) Illopa

I') Buxkepca
Bpems TectupoBanus — 45 MuH

Kpurepuu oneExH

Omenka KomigecTBO IpaBHIIEHBIX OTBETOB
2 (HeymoBi.) 0-9 (0-49%)

3 (ynmosu.) 10-14 (50-69%)

4 (xo0p.) 15-18(70-89%)

5 (oTm.) 19-20 (90-100%)

OTaIOHBI OTBETOB

Howmep Bompoca Otser Homep Bompoca Otser
1 A-2,b5-4,B-3,I'-1 11 b
2 B 12 A
3 A-2,b-3,B-4,I'-1 13 A
4 r 14 r
5 B 15 b
6 b 16 b
7 A 17 b
8 B 18 A
9 b 19 A
10 B 20 b




II. IlpakTHyeckasi YacTh: ONPENEIUTh TBEPAOCTh C ITOMOIIBIO CTAIIMOHAPHOIO
TBEpIOMepa OTHUM U3 CIIOCOOOB.

Kpurepun onenkn:

OLIEHKa «OTIUIHO»-5 6aJIIoB

OLIEHKa «XOopomIo»-4 6asna

OlLIeHKa «yAOBIETBOPUTEIHHO»-3 Oaia

OLIEHKa «HEYJOBIETBOPUTENHEHO»-2 Oallia U MEHBIIIe

Tabauna- Kpurepun oneHkn

Nen/nm | Kpurepun oneHku bamisl
1 IIpaBunbHO BEIOpaH Tul uHAEHTOpa | 1
2 [IpaBunsHO BEIOpaHa Harpy3Ka 1
3 IIpaBusibHO HACTPOEH TBEPAOMED 1
4 IIpaBunpHO mpom3BeneHO M3MepeHue | 1

o Poksemry

5 IlpaBunpHO IIepeBefieHAa TBEPAOCTS | 1
nio bpunemmo u Bukkepcy
Hroro 5

4. MaTepHa/IbHO-TEXHHYECKHE YCJIOBHS peau3allii IPOrpaMMbl

4.1. Kaagposoe o6ecneuenne peaan3anuy NpPorpamMmMbl

OO6pazoBaTenpHBIM IpoIlecC IO IIporpaMme OOecTeYMBacTCs HAyIHO-
IIEJarOTMYECKUMHU KaJpaMy, HMEIOIIMMHU CpelHee CIEHUaNlbHOe WM BBICIIEe
obpazoBaHKe, COOTBETCTBYIOIIEE IPOGUIIO IPOrpaMMEI FIIH OIBIT JAESTEIEHOCTH
B COOTBeTCTBylbmeﬁ npogeccHOHANbHON  chepe W CHUCTEeMaTHYECKH
3aHAMAIOIIMMUCS HAy9YHO-METOANYECKOM NeSTENFHOCTHIO.

4.2. MaTepuajbHO-TeXHHYeCKOe o0ecniedeHne NporpaMmmel

HaunmenoBanue Bup 3ansaTui HammenoBanue o00opynoBaHUS,
IIOMEIICHUS IIPOrpaMMHOro obecredeHus
1 2 3

Aynuropus Jlexuyn IlepconanbHBIE  KOMIIBIOTED,
IIPOEKTOP

ToxapHas MacTepckas IIpaxtiyeckue CraruoHapHEIif TBEpAOMEP

3aHATUSA HBRV- 187.5D, obpa3isl mis

A3MEPEHUS.




4.3. YueOHO-MeTOAHYECKOE 00ecniedeHnne NPorpaMMebl

1. TOCT 9012-59. Meramnel. Meton u3MepeHus TBepAocTH 1o bpunemmio
Metals.

2. T'OCT 9013-59 Metamisl. Meton u3amepenus Teepaoctu mo Poksemry.

3. TOCT 2999-75 Meta;misl ©  ciuiaBel. MeTon W3MEpeHHs TBEpPHOCTH 10
Buxkepcy.

4. Apacxun A.M. Marepuanosenenue (MeTauioo6paboTka) : YuebHoe mocodue-
M.: Axagemus, 2018. — 256 c.

5. Agackur AM wuw gp. mox pemakmumedt  ComomenmeBa HO.M.
Marepuanoseaenue: yaeounuk ;g CI10- M.:Brici.mk., 2019.-306 c.

6. Uymauenko FO.T. Marepuanosenenmne: yueOnuk miga CIIO- Poctos
H/m:Pennkc, 2015.- 280 c.

W

. PyxoBozicTBO 110 3KCIuTyaranuu cranuoHapHoro teepaomepa HBRV- 187.5D
S. Onenka kagyecTBa 0CBOCHHUS POrPaMMBbI
IIpoMexxyToyHas aTTecTalys IO IporpaMMe IpeaHa3HadeHa IS OIEHKH
Pe3yNbTAaTOB OCBOEHUs CIyINATENeM OTAENBHBIX TEM MPOrPaMMEbI U MIPOBOIUTCS B
dopmMe Tecra U mpakTHdeckux paboT. Ilo pesympTaTaM IMPOMEKYTOUHBIX
WCIBITAHUM, BBICTABIISIOTCS OTMETKH IO NATHOAIEHON cHcTeMe («OTIHYHOY,
«XOpOIIOY, «yLOBIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY ).

Wrorosasd arrecranmys @0 IporpaMMe Ipefmnojaraetcsi B QopMe
KOMIIJIEKCHOI'O 3ajaHus. s OLeHKU pe3ynbTaToB OCBOCHHUS CIyIIaTelleM BCeH
IIpOrpaMMBl IIPOBOAMTCS 3aHATHE B (GopMe BHIIONHEHWS W TPEACTaBICHU
VHJWBUAYAIbHBIX 3aJaHUN U TECTA.

Ilo pesynpraTaM BBINOIHEHUS HHAWBUAYATHHBIX 3aJaHUMN, BBICTABIIIOTCS
OTMETKH I10 IS TAOATEHOM CUCTEME («OTITIHOY, «XOPOLIOY,

«YOOBJICTBOPUTEIIEHOY, «HGYI[OBJ'ICTBOPI/ITeJIBHO»).
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