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ITosicHuTeIbHAA 3alIUCKA

Meroaudeckne peKOMEHAIMU 10 BBIMOJHEHUIO MPAKTUYECKUX padoT 1o
y4yeOHOM jmuctuiuimHe «MeTposiorusi, CcTaHgapTu3aluss W cepTUdUKALUS
MpeaHa3HaYeHbl g oOydarommxcs 1o crnenuanbHocTH 22.02.03  JluTeiinoe
MIPOU3BOJICTBO YEPHBIX U IIBETHBIX METANIOB (0a30Basi MOATOTOBKA)

[IpakTuyeckue 3aHsATUSL  SBISIOTCS  BaXKHBIM  DJIEMEHTOM  yueOHOMU
JTUCIUIUIMHBL. B mporiecce BBITIONHEHUS IPAKTHYECKUX paboT oOyyarommuecs
CHUCTEMATU3UPYIOT U 3aKPEIUISIIOT MOJTYyUYCHHBIC TEOPETUUECKUE 3HAHUS, PA3BUBAIOT
MHTEIUICKTYallbHBIe M TpodeccHoHaabHble yMeHHs, (GOPMHUPYIOT >SJIEMEHTHI

KOMITETEHIIUN Oy IyIIHMX CIEIUaTUCTOB.

Metonudeckue  peKOMEHAAUWHM  MPEIHA3HAYEHBl JJII  OpraHU3aluu
BBITIOJIHCHUST TIPAKTUYECKUX pPabOT 1Mo ydeOHOW mucnuruimHe «MeTponorus,

CTaHJAPTHU3AIMS U CePTUDUKALIH.

[Iporpammoit ydeOHOM nIUCHMIUIMHBL «MeTposorus, cTaHgapTU3alus u
cepTu@uKanus» MPEAYCMOTPEHO  BBIMOJIHEHHE 9  mIpakTU4YecKux  padoT,

HaIpPaBJICHHBIX HA GOPMHUPOBAHME 21EMEHMO0E C/1e0YIOULUX KOMNEMEHYUIL:

OK 1. IloruMaTh CyIIHOCTh M COIMAJIBHYI0 3HAYUMOCTH CBOEH Oymymien

npodeccun, MposIBIATH K HEW yCTOMYMBBIA HHTEPEC.

OK 3. [IppuHrMaTh pemeHns B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYaLUsIX U

HCCTH 3a HUX OTBCTCTBCHHOCTB.

OK 4. OcyiiecTBasATh NOUCK U UCHOJB30BaHKE MH(OPMAIUU, HEOOXOAUMOU
1utst 3(pHEKTUBHOTO BBIMOIHEHHUS MPOGECCUOHANIBHBIX 3aJ1a4, MPO(HEeCCUOHAIIBLHOTO

N JIMYHOCTHOI'O PA3BUTHA.

OK 5. Ucnonb3oBaTh MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B

npoecCuoHaNbHOM AESITETEHOCTH.

OK 6. Paborarp B KoJIeKTHBE W KoMaHze, 3Gh(EeKTUBHO 0O0IaThCsi C

KOJUJIETraMU, PYKOBOJICTBOM, TOTPEOUTEIISIMHU.



OK 9. OpuentupoBaTbCsi B YCIOBHUSIX YacTOM CMEHBI TEXHOJIOTUH B

po¢eCCUOHATILHON JISATEIbHOCTH.

[IK 2.3. OcymiecTBisITh KOHTPOJIb 33 TEXHOJOrMenl oOpadOTKU OTIMBOK
(B TOM YHCJIE€ C UCIIOJIB30BAHMEM MHUKPOIPOILIECCOPHON TEXHUKH).
[1K 2.4. OcymiecTBasTh KOHTPOJIb 3a pab0OTOM MPUOOPOB U 0OOPYIOBAHUSI.
JIP 2. lIposiBAAIOIIMI AKTUBHYIO TPAXKIAHCKYI0 IO3ULHIO,
JEMOHCTPUPYIOLIUI TPUBEPKEHHOCTh IPUHLHUIIAM YECTHOCTH, IOPSAIOYHOCTH,
OTKPBITOCTH, SKOHOMUYECKM AaKTHUBHBIH M YYacCTBYIOUIMH B CTYJECHYECKOM H
TEPPUTOPUAIBHOM CaMOYIIPABIIEHUH, B TOM YHUCIIE HA YCIOBUIX JOOPOBOIHUECTBA,
MPOAYKTUBHO  B3aWMMOJCHCTBYIOIIMM W  yYaCTBYKIOIIUW B  JEATEIIBHOCTHU
OOLIECTBEHHBIX OpraHu3alui
JIP 4. IlposiBnsiiomuii U AEMOHCTPUPYIOIINI YBaXKEHHUE K JIOJSAM TpYy.a,
OCO3HAIOUINI [IEHHOCTh cOOCTBEHHOrO TpyAa. CTpemMsimuiicss K GOpMHUPOBAHUIO B
CETEBOI cpefie IMYHOCTHO U MPO(eCcCHOHATBHOTO KOHCTPYKTUBHOIO «IIU(PPOBOrO
ciena»
JIP 7. Oco3Haromuii NpUOPUTETHYIO ILEHHOCTh JMYHOCTH YEJIOBEKA;
yBa)KarOIIUNA COOCTBEHHYIO U YY>KYI0 YHUKAJIbHOCTh B PAa3IMYHBIX CUTyaIUsX, BO

BceX (popMax M BHIAX JEATEIBHOCTH

YMEHUL:

- B IIPOU3BOJICTBEHHOM  JIESITEIIBHOCTH  MPUMEHSATH  JOKYMEHTAIMI0  CHUCTEM
KauecTBa;

- TNPUMEHATH TpPeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJaM
NpoAyKIMH (YCIyT) U MPOLIECCOB;

00001IeHHe, CHCTEMAaTH3ALUIO, YIJIY0JIeHHE U 3aKpeIlJICHUe
3HAHUL:

=  HOKYMCHTAIUIO CUCTCM Ka4CCTBA,
= CAUHCTBO TCPMHHOJIOTHH, CAUHUIL] UBMCPCHUA C ﬂCfICTBy}OHlHMH CTa”HaapTaMu U

MeXIyHapoaHou cuctemoit euHull CU B y4eOHBIX JUCHUIUIMHAX;
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OCHOBHBIC TIOHATHS M  OINPEIACICHUS METPOJIOTHH, CTaHAApPTH3AINH |
cepTuUKaIINH;

OCHOBBI ITOBBIIICHUA KAYCCTBA IIPOAYKIINU

Onucanne KaXI0W MPaKTUYECKOW pabOThI COAEPKUT HOMEpP, Ha3BaHUE U 1IN
paboTel, (hopMHUpyEMBbIE B IIPOIECCE BBIMOJHEHUS PaOOTHl 3HAHUS, YMCHUS W
AJIEMEHTBHl KOMIIETEHLUH, TEOPETUUECKOE H3JI0KEHHUE HEOOXOAMMOIo Marepuasa
(npr HEOOXOAMMOCTH MPUMEPHI BBINOJIHEHUS 3aJlaHWli), BapUaHThl 3aJaHUI,
ONKCAaHUE AJITOPUTMA BBIMOIHEHUS PaOOThl U KOHTPOJIbHBIE BOMPOCH (C IEJIBIO

BBIABUTH U YCTPAHUTL HCAJOYCTHI B OCBOCHHUHU MaTCpI/IaJ'Ia).

Jlnst monyyeHus: AOIMOJHUTENbHOM, Oosiee MoApoOHOW MH(pOpManuu
[0 OCHOBHBIM BOIpOCaM Y4e€OHOIl NHUCHUIUIMHBI B KOHIIE METOAMYECKUX

p€KOM€HI[&I.IPII>i IMPUBCACH IICPCUYCHDb I/IH(l)OpMaI_[I/IOHHBIX HCTOYHHKOB.

OT4eThl CTYJIEHTOB TIO MPAKTUYECKUM paboTaM JOJKHBI COJEPKATh
HOMED, Ha3BaHUE U 1LI€Jb PA0O0THI, BBIIIOJHEHHBIE 3a/IaHUSI U UX PE3YJIbTaThl,

OTBCTHI HA KOHTPOJIbHBIC BOIIPOCHI U BLIBOABI 110 nponenaHHoﬁ pa60Te.

TutyneHBI JHCT JODKEH OBITH O(QOPMIIEH B COOTBETCTBHH C

MIPUJIOKEHUEM A.



Tembl npakTHYEeCKUX padoT

Homep O0bém
IIpakTnyeckne padoTol
TeMbl 4yacoB

1.2 I1P 1. KonTponb pazMepoB JeTalneil ITPUXOBbIMU HHCTPYMEHTAMHU 2

1.2 ITP 2. KoHTpoJib pa3mMepoB JeTaau PhIYaKHbIMU MHCTPYMEHTAMH 2

1.4 [1P 3. KoHTpoJib YIJI0B C TOMOUIbIO YIIIOMEPOB U CUHYCHOM JIMHENKH. 2

1.4 ITP 4. KoHTpoias mapaMeTpoB 3yO4YaThIX KOJIEC 2

1.5 [P 5. Onpenenenue mapaMmerpa MIEPOXOBATOCTH W BUAA OKOHYATEIHHOU | 2
00paboTKH.

3.2 I1P 6. PacyeT TouyHOCTH pe3p00BOTO COSTUHEHUS 2

4.2 I1P 7. HopmupoBaHue TOYHOCTH (POPMBI M PACIIOIOKEHUS MOBEpXHOCTEH | 2
JIeTajie!.

5.2 ITP 8. PacyeT pa3MepHBIX 1ICTICH. 2

7.2 ITP 9. Odbopmiienne 61aHKa cepTUdUKaTa COOTBETCTBUS 2

NTOI'O 18




IIpakTyeckas padora Nel
Tema: KoHTpOIb pasMepoB J€Talu ITPUXOBBIMH HHCTPYMEHTAMU
Heab: dopmupoBaHre YMEHUN ONpPENENATh TOJHOCTb JAETalM MO TOYHOCTH H3TOTOBIICHUS €&
3JIEMEHTOB
3HAHMA (aKTyaln3aius):
- OCHOBHBIE HOPMHUPYEMBIE METPOJIOIMUECKUE XapaKTEPUCTUKHU CPEACTB U3MEPEHUS;
- IMpaBWJIa BBIIIOJHEHUS OTCYETOB IO LIKAJIe U3MEPUTENIbHBIX HHCTPYMEHTOB;

YMeEHHUS:

OMPEACIIATE MCTPOJIOTMUCCKUEC XAPAKTCPUCTUKU CPCACTB H3MepeHHﬁ;

BBIOMpATh CPEACTBA U3MEPEHUS;

OCYILECTBIISATh KOHTPOJIb Pa3MEPOB.

3apanme: OnpenenuTs rOAHOCTh ACTaNH.

TexHuyeckoe oCHaIIEHUE:
1. u3mepsiemas aetaib — Baj, BTYJIKA,
2. WHCTPYMEHTHI — IITAHT€HIUPKYJb, MUKPOMETP;
3. OJIaHKH OTYETa — 3aJaHMI;

4. cnpaBo4Has IUTEpaTypa.

TeopeTnyecknid MATEPHAJ:

Jnsa  usMepeHHs  JIMHEWHBIX  pasMEpPOB B MAIIMHOCTPOEHUU  ULIMPOKO  IPUMEHSIOTCA
IITAaHT€HUHCTPYMEHThI. XapaKTepHOM OCOOEHHOCTBIO JIISl IUTAHT€HUHCTPYMEHTOB  SBIISETCS
HaJIMYUe JUHEHMHOro HOHUYcCa (JOTOJHUTEIBHON IIKAJIBI) JIUIS OTCUEeTa LENbIX U JPOOHBIX BEIUMYUH
LICHBI JICJICHUS IITAHTH.

IITanreHApKyIb (0T HeM. Stangenzirkel) — yHUBEPCAIBHBIM HMHCTPYMEHT, NpeIHA3HAYEHHBIN
JUISL BBICOKOTOYHBIX U3MEPEHUI HapyKHBIX U BHYTPEHHHUX Pa3MEPOB, a TAK)KE INTyOUH OTBEPCTHIL.
HII-I — mraHreHIUpKyIb ¢ JBYCTOPOHHUM PAaCMOIOKEHUEM I'yOOK Ui U3MEPEeHUs Hapy>KHBIX U

BHYTPEHHUX Pa3MEepOB U C JIMHEHKOH I U3MEPEHUS TITyOHH.
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https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BC%D0%B5%D1%86%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

Puc.1 Koncrpykuus mranreHuupkys tuna LTI

HIM-II — ¢ ABYCTOPOHHHUM pACIOJIOKEHHEM TYOOK JJisi MU3MEpPEHUs HapyKHbIX M BHYTPEHHHUX

pa3MepoB M i pa3MeTku. s obnmeryeHus: mocieqHeil OCHAIIEH paMKOM MUKPOMETPHUECKON

IOoJayH.
lyoru dns wapyxewes wamepentid
U PaASMEMKY
Buwim pamx Jamcum Yimarsg
IR 1E 'E'I? |E IE W &
(i '
i 8 2auna
HAPYHCHSIX U i ol
Snympennux Nodbuwcnan pamra MUNDOMETIPUSECHOE
Wmepenui C0 LUNANOU HOHLYCR nogava

Uinang wemare

ukana Honyea

Puc.2 Konerpykuus mranreHuupkyias tauna LIT-1T

XapakTepHOil 0COOEHHOCTBIO JJISl IITAHT€HUHCTPYMEHTOB SIBJISIETCS HaJIM4Yue JIMHEHHOTrO HOHUYcCa

(TOTIOJTHUTENTLHOM TIKAJIBI) U1 OTCYETA IEJIBIX U IPOOHBIX BEJIMYWH IIEHBI JICJICHUS IITaHTH.

ITopsanok oTcyéra MOKa3aHUM MITAHTCHIMPKYJIS 10 IIKAJIAM IITAHIY U HOHUYCA!

. CUMTAIOT YUCJIO LEJIbIX MUJUIMMETPOB, JUIsl 3TOI0 HAXOAAT Ha IIKaJEe ILITAHTU LITPUX,
Oykaiiumii cieBa K HyJIeBOMY IITPUXY HOHUYCA, U 3alIOMUHAIOT €r0 YHCIO0BOE 3HAYCHHUE;

. CUMTAIOT JAOJIM MUJUIMMETpPA, AJIS 3TOr0 Ha LIKaJle HOHWYCA HAXOJAT IITPUX, OJMMDKaNIINM K
HYJIEBOMY JEJIEHUI0 M COBNAJAIOIIMN CO IITPUXOM IIKajgbl IITAHIM, U YMHOXAaKT €ro
HOPSIIKOBBIN HOMEp Ha 1ieHy aeneHus (0,1 MM) HoHuMyca.

. MOJICYMTHIBAIOT IMOJIHYIO BEJIMYMHY MOKA3aHUS MITAHTCHLMPKYJISL, JUIsl 3TOTO CKJIAJbIBAIOT

YUCIO LEJIbIX MUIITIUMETPOB U ,HOHCI;'I MUJIJIUMETpPA.



(204

Omcvwem - 20,9 mm
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Puc.3 Urenne nmoka3anuii Ha IMOTAHICHOWUPKYJIC I10 IIKaJIaM IITaHT' 1 HOHKUYCa

a- mrranreHuupkyas HI-IT;
0 — mKajza HOHUYC;

B — IPUMEDP YTCHUSI TTOKa3aHUU
H=mepaeman EeTHYHHEA pABHA
0,0 v

CIrHOBHAT ITKATA

0 1 2 3

i

B crromor aTensH ad I ata

M=nmepaeman BeTHUMHEA PAEHA
4,4 naa

Mamepaenan BemmiHA
paeHa 0,1 v

CICHOBHAA IITKATA

0 1 2 3

1

B criomor aTensH ad I ana

H=nepaeman EemHMmHHA
paeHa 12,8 noa

Puc.4 Ilpumeps! uTeHUs IOKa3aHUI HAa IITAHTEHIUPKYJIE

ZIJ'ISI TOYHOTO HU3MCECPCHUA HAPYXHBIX W BHYTPCHHHUX [OUAMCETPOB, TOJJIOHWH U FJ'IY6I/IH

MNPUMCHAIOTCA MHUKPOMCTPUUCCKHUC HMHCTPYMCHTHI. Bce Tumbl MHUKPOMCTPUUCCKHUX HHCTPYMCHTOB



paboTalOT 1O NPUHIMITY MCIOJIB30BAaHUS B3aMMHOTO I€peMEIICHUsT BUHTa W Taiiku. Bce
MUKPOMETPUUECKHE HHCTPYMEHTBI UMEIOT TOYHOCTh oTcyeTa 0,01 Mm.

Muxpomerp — YHUBEPCAJIbHbII HHCTPYMEHT, MpeAHA3HAYECHHBII
JUIS U3MEPEHUI TMHEHHBIX pa3MepoB a0COMIOTHBIM ~ KOHTAKTHBIM METO/OM B OOJIaCTH MalbIX
pa3MepoB ¢ HU3KOM MOTPEIIHOCTHIO

JleiicTBe MHUKpOMETpa OCHOBAHO Ha IE€PEMEIEHUU BUHTA BOJIb OCU IIPU BpAIIEHUU €ro B
HETOJIBM)KHOM Taiike. IlepemenieHne mNpONOPUHMOHAIBHO YINIy MOBOPOTa BHHTA BOKPYT OCH.
[TonHble 00OpPOTHI OTCUMTHIBAIOT IIO LIKANe, HAaHECEHHOW Ha cTebje MHKpOMETpa, a JIOoJU
o0opoTa— 1O KpyroBoW Imkajge, HaHecEHHOH Ha Oapabane. ONTUMaIbHBIM SBISETCS
nepeMelleHle BHHTA B Tailke JIMIIb Ha JUIMHY He Oosee 25 MM U3-3a TPYJHOCTH HM3TOTOBJICHUS
BUHTa C TOYHBIM IIaroM Ha Oonbiued uHe. [loaTOMy MHUKpPOMETp H3rOTOBIISIIOT HECKOJIBKO
TUMOPA3MEPOB sl u3MepeHus 1uH oT 0 10 25 MM, oT 25 10 50 MM U T. 1.

JU11 MUKpOMETPOB C mpezenaMu u3MepeHuit ot 0 10 25 MM IpU COMKHYTBIX W3MEPUTENIBHBIX
IUIOCKOCTSIX MSITKM U MUKPOMETPHUYECKOIO BUHTA HYJIEBOM IITPUX LIKaIbl OapabaHa JOKEH TOYHO
COBMAJaTh C MPOJOJIBHBIM INTPUXOM Ha creliie, a CKOLIEHHBIH Kpail OapabaHa — C HYJIEBBIM
IITPUXOM IIKanbl cTeOns. st u3mepeHui AiauH, OonbIIMX 25 MM, NMPUMEHSIOT MUKPOMETpP CO
CMEHHBIMU IIITKAMH; YCTAHOBKY TaKUX MMKPOMETPOB Ha HOJb IPOMU3BOAAT C IOMOUIBIO
YCTaHOBOYHOM MEpBbI, IPUKIAJABIBAEMON K MUKPOMETPY, WIM KOHLEBBIX Mep. M3mepsemoe uznenve
3KUMAIOT MEX]y M3MEPUTENIbHBIMU IUIOCKOCTAMU MUKpomeTpa. OObuHO miar BuHTa paseH 0,5
Wwin 1 MM U COOTBETCTBEHHO IlIKaja Ha cTeOse umeeT LeHy aeneHus 0,5 wiu 1 MM, a Ha GapabaHe
HaHocutcs 50 mwm 100 nenenun 1 noxyyenus orcuéra 0,01 mm. IlocTossHHOE OceBoe ycuiue npu
KOHTaKTe BHHTA C JIETaJIbIO oOecrnieunBaeTcs (pUKINOHHBIM
YCTPOHWCTBOM — TPEHIOTKOM (XparmoBUKOM). [Ipw TUIOTHOM COMPUKOCHOBEHHH HW3MEPUTEITHHBIX
MIOBEPXHOCTE MHUKPOMETpPa C IOBEPXHOCTBIO M3MEPAEMOM JeTald TPEIIOTKAa HauYMHAET
IIPOBOPAYUBATHCS C JIETKUM TPECKOM, IPU ATOM BpallleHUE MUKPOBHUHTA CIIEYET IPEKPATUTD IIOCIIE

TPEX LIECITYKOB.
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https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%B0%D0%BF%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BC%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B8%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%A8%D0%BA%D0%B0%D0%BB%D0%B0_%D1%81%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B0_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B9%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BD%D1%82_(%D0%BF%D1%80%D0%BE%D1%81%D1%82%D0%B5%D0%B9%D1%88%D0%B8%D0%B9_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B3%D1%80%D0%B5%D1%88%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BC%D0%B5%D0%BD%D1%82

Murpomempuvecked  Cmefem
amrg Juwm

Puc.5 Muxkpomerp rinaakui

MukpomeTpuyeckuit
BUHT

6)
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400+ 035=4,35mum  45+0,35=4,85 mm
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Puc.6 Urenue mokazaHuii MUKpOMETpa

ITopsinok BLINOJHEHUS paﬁoTbII

1. I[J'I?I KaXaoro BJJICMCHTAa Bajla WM BTYJIKM Ha 3CKHU3€ JCTalll IMPOCTABUTHL 3HAYCHUSA

HOMMHAJIBHOI'O pasMepa, oy JOIMyCKa U KBAJIUTCTa

2. PaccuuraThb U 3amucarth MpeelibHbIC pa3Mephl U JIOMYCKH
dma=d+ es,
dmin=d+ ei,

Td: €S - ei: dmax = dmin



Dyax=D+ ES,
Dyin=D+ EI,
TD= Diax - Duin= ES - EI

3. BriOpatb cpeacTBO U3MEpPEHHS B 3aBUCUMOCTH OT JIONTyCKa Ha pa3Mep

4. H3meputb M 3anucaTh pe3yibTaTbl HW3MEPEHMs JEHCTBUTEIBHBIX pPAa3MEpPOB 3JIEMEHTOB

ACTAIN, USMEPACMBIX HITAHTCHIIUPKYJIEM B BBIJAHHBIC OJIaHKH

5. Usmeputrp U 3ammcaTh JEHCTBUTEIBHBIE pa3MEPbl JJIEMEHTOB JETalM, IOJIEKAIINX

KOHTPOJIF0 MUKPOMETPOM B BBIJJAaHHBIE OJTAaHKH

6. Ha ocuoBanuu JaHHBbIX CIACJIaTh 3aKIHYCHHUEC O TOYHOCTH H3TOTOBJICHUA  JJICMCHTOB

JeTaln

7. Cnenath BBIBOJ O TOAHOCTH JCTAIH.
Bomnpocke! 1151 KoHTposist

1. Ilepeuuncnure cpencTBa U3MEPEHUS, OTHOCSIINECS K IITPUXOBBIM?
Kakue pakTopsl HEOOXOIUMO YUUTHIBATh IPU BIOOPE CpesICTBA U3MEPEHHUS?
Omnpexnenute METPOJIOTHUECKUE TTOKA3ATENH I TAHTCHIIUPKYJIS, MUKPOMETpa

HazoBute yacTu 1 2JIEMEHTEI ITAaHTCHUOUPKYJIA.

“wok wN

HazoBuTe yacTu M dJIIEMEHTHI MUKpPOMETpA.

IMpakTnyeckass padora Ne2
Tema: KoHTpousib pa3MepoB A€Taau pbluaXHBIMU HHCTPYMEHTAMU
[leab: dopmMuUpOBaHME YMEHHMM OIPENEIATh TOAHOCTH JIETald I10 TOYHOCTU W3TOTOBJICHUS €€
AJIIEMEHTOB
3HAHMS (aKTyaIn3aIus):
- OCHOBHBIE HOPMHUPYEMBIE METPOJIIOTMUECKUE XapaKTEPUCTUKHU CPEACTB U3MEPEHUS;
- IpaBUJIa BBIIIOJHEHUS OTCYETOB IO LIKAJIE U3MEPUTENIBHBIX HHCTPYMEHTOB;

ymenus:

OTIPEETISATh METPOJIOTUYECKUE XaPAKTEPUCTUKU CPEICTB U3MEPEHUIA;

OCYHICCTBJIATD KOHTPOJIb Pa3MEPOB.

3aganme: OnpenenuTs roJHOCTh ACTAIH.

TexHnueckoe ocHAIIIEHHE:

1. wm3Mmepsemast 1eTaib — [MIIAHID;
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2. HWHCTPYMEHTBI — UHAUKATOPHBIA HYTPOMED;
3. OJlaHku OTYETa — 3aJaHHS;
4. cnpaBo4Has auTEpaTypa.

Teopernyeckuii MaTepua:

I/IHIII/IKaTopHBIe HYTPOMCPEIL MpeaHa3HaAYCHbI JJIA

e

OTHOCHUTENIbHBIX M3MEpPEHUN OTBEPCTUH TUaMETPOM OT 3
1o 1000 wmwm. HyTtpoMepsl uHAMKAaTOpHOrO BHIA
BBIIYCKAIOT  CO  CTAaHJApPTU30BAHHBIMU  IIpeeiIaMu

m3mepennit (6-10 mm, 10-18 mm, u ap.). K mpubopy

L’_:“
/
T e T

s

IIPUJIATrar0TCs CMEHHBIE CTEPKHU " 11aiiosl,

YCTaHABJIIMBAIOIIUECSA B OTBCPCTHUC TpOﬁHHKa TOJIOBKH
HYTpOMCEpa. OnHu oTIHYAIOTCS APYyTr OT Apyra Ha BCJIUNYHUHY

B 1 MM miu 5 MM.

Puc. 1 Unauxatopusiii Hyrpomep HU-160m

YCeTpoiCTBO U IPUHITUTT ACHCTBUS TpUOOpa
OCHOBHBIM 3JIEMEHTOM MHAWKATOPHOTO HYTpOMEpa SBIISETCS HAMPABIISIIONIAS BTYJKa (HA PUCYHKE
oHa o0o3HaueHa nudpoii 3). B e€ BepxHeil yacTu 3akperyiéH BUHTOM (2) yacoBoit mHAuKatop (1) —
Ha HEM oToOpakaeTcsi pe3ysibTaT U3MepeHus. BHYTpH BTyJKH pacnonaraeTcsl JUIMHHBIN CTEp)KEHb,
COTIPUKACAIOIIUKCS CO cTepkHeM MeHblnero pasmepa (10). KopoTkuii crepxkeHb ynupaercs B
rpubok (9) TpoitHuka ronoBku npudopa (6). B TpoiiHuke pacmonokeH 3aKperui€HHbIN raiikoi (7)
CMEHHBIN U3MEPUTENHHBIN CTEPKEHb (8) 1 IBUKOK (4).

Puc. 2 YcrpoiicTBO MHAMKATOPHOTO HyTpOMeEpa

Jl1s ycTaHOBKHM TOJIOBKM MHAMKATOpAa B COOTBETCTBUU C AMAMETPOM H3MEPSIEMOIO OTBEPCTHS HA
TPONHUKE UMEETCS LICHTPUPYIOLINI MOCTHK (5).

[lepen BbIMONHEHHMEM H3MEPEHHH HYTpPOMEp YCTAHABIMBAETCS Ha HOMHHAJIBHBIN pasmep IpH
HOMOIIM OJ0Ka IUNIMTOK WM KOJIBLIA.

[Tpu 3amepe ABMKOK HyTpoMepa cO chnupaibHON npykuHOW (11) yepe3 rpuOOK, KOPOTKHIl H
JIUHHBIA cTepkeHb (4, 9 u 10 COOTBETCTBEHHO) TMepedaéT IBIKEHHE Ha HMHIUKATOp, IO

MEPEMEIIEHHIO CTPEIIKU KOTOPOTO U OIPEeIIIeTCS OTKIIOHEHUE pa3Mepa.
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OnpeneneHne OTKIOHEHUN

_ 3aroTtoBka

Puc.3 IlokaunBanue HyTpomepa

[TpaBoil pykoii, Haxozsmieiics Ha TepMOM3O0JATOpe (HANpaBisiomIas BTylIKa — 3),
MOKAYMBAHUEM OMpEICNSIOT OTKJIOHEHHE OT pa3Mmepa, Ha KOTOPBIH OBUI  yCTAaHOBJICH
WHAUKATOPHBIA HyTpoMmep. llojokuTenbHble OTKIOHEHMS, MOJyYEHHBIE NpU TMPSIMOM XOJIE,

OTHHUMAIOT, a OTPULATCIIBHBIC — K HCMY HpI/I6aBJ'I$IIOT.

Ilopsinok BLINOJHEHUS paﬁoTbIZ

1. BBINOIHUTE 3CKHU3 JIETATIH B BBIIAHHOM OJIaHKe

2. Jlns BHYTpEHHEro OTBEpCTHs LWIMHApPAa Ha 3CKHU3€ JETalld MPOCTAaBUTh 3HAUEHUS
HOMUHAJILHOTO pa3Mepa, MoJIs I0IyCKa 1 KBaJIUTeTa

3. Paccuutath M 3anucaTh OpeaeNbHbBIE pa3MEphl U JOMYCK OTBEPCTHS
Dpax=D+ ES,
Duin=D+ EI,
TD= Dinax - Dmin= ES - EI

4. 3aMepuTh OTBEpCTHE JAETalM B TpEX CEYEHMAX 10 JJIMHE W B JIBYX B3auUMO-
NEePIEHIMKYJIAPHBIX HANpaBICHUSAX M 3amucarh MokazaHus mnpubopa. [lpu u3mepenun
HEOOXOJUMO J0OUTbCS HAMMEHBIIETo IIOKa3aHus Npudopa, T.e. MOKayuBas Mpuoop,
JOOUTHCS TOTO, YTOOBI 3aMepbl OBLIM B3SIThI B CEYEHUH, NIEPIIEHANKYJIIPHOM K OCH.

5. OmnpenenuTh ACUCTBUTENbHBIE pa3sMepbl OTBepcTHs. Ha OCHOBaHMM [aHHBIX  CHAENaTh
3aKJIFOYEHUE O TOUHOCTH U3TOTOBJIEHUSI OTBEPCTUS AETAIU

6. Cnenathb BBIBOJ O TOIHOCTH JIETAIIN.

Bomnpoce! 11 KOHTpOIIs
1. OcHOBHbIE METPOJIOTUYECKHE XapPAKTEPUCTUKN HYTPOMEPOB
2. Jlns xakoro BUAA U3MEpPEHU MpeaHa3Hau€Hbl MHIUKATOPHbIE HYyTPOMEPHI?

3. Omnucats nporecc U3MepeHuss HyTPOMEPOM
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4. Kakoe OTKIIOHCHUE OT pa3Mepa CUUTACTCA MOJIOKUTEIIHbHEIM?

IpakTnueckas padbora Ne3

Tema: KoHTpOsb YIVIOB C IOMOILBIO YIJIOMEPOB U CUHYCHOM JINHEHKH.
Hean: opmupoBaHUe YMEHUM KOHTPOJIUPOBATh KOHUYECKUE U HAKJIOHHBIE INIOCKUE IIOBEPXHOCTH
C IOMOILBIO YIJTIOMEPOB ¥ CUHYCHOW JIMHEUKH.
3HAHMS (aKTyaIn3aIus):
- OCHOBHBIE HOPMHUPYEMBIE METPOJIOTUYECKUE XaPAKTEPUCTUKHU YTIIOMEPOB;
- IPAaBWJIA BBIIOJIHEHUS OTCUETOB 10 IIKAJIE U3MEPUTEIIBHBIX HHCTPYMEHTOB;
- IpaBWJa COCTABJIEHUS OJIOKaMU IUIOCKOMAapaIeIbHbIX KOHILIEBBIX MEP IJIUHbL;
YMEHH:
- OIPEIENATh METPOJIOTUYECKHUE XapaKTEPUCTUKH CPEICTB U3MEPEHHUI;

- BBIOMpATh CPEACTBA U3MEPEHUS;

COCTaBJIAThH OJIOKH IIJIOCKOITapaJlJICJIbHBIX KOHICBBIX MEP AJIVHBI,

OCYILIECTBIATh KOHTPOJIb PA3MEPOB.

3aganue: M3MepuTh KOHMUECKHUE U HAKJIOHHBIE IUIOCKUE IIOBEPXHOCTH C IMOMOILBIO YIIIOMEPOB U
CHHYCHOU JINHEUKH.

TexHu4eckoe OCHANICHHE:

1. OO6pa3isl 1711 KOHTPOJIA.

2. Yriomep, CUHYCHas JTUHEMKA.

3. UYeprexHble NPUHAAIEKHOCTU

4. CrpaBouHas U yueOHas JIUTEpaTypa

TeopeTnyecknid MATEPHUAJ:

7 KOHTpOJIsA YIJIOB y AETaledl B MAIUMHOCTPOEHUHU LIMPOKO HUCIOJIB3YIOTCS YIJIOMEPHI,
CHHYCHBbIC JINHEVKH, YPOBHH.
Vriomep ¢ HoauycoM Tuna YH mpenHasHadeH 1y U3MEPEHHs HapyKHBIX yriioB ot 0° 1o

180° u BuyTpennux yrios ot 40° 1o 180°.
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Puc. 1 Yrnomep tuna YH

1 — cbemHas nuHElKa, 2 — YroJIbHUK, 3 — AepKaBKa, 4 — OCHOBaHUe, 5 — cTonop, 6, 7 — HOHUYC,

8 — nmuHeEliKa OCHOBAHUA

a OcvosHan wkana 6
17 11‘3/ 19

|!1‘TIIFTIII]II!]II1JI

|II1I|I-JTI|
0 0.5 \1

Orcuér 17,04 WKaha Hokmyca  Orcuer 34°28°

Puc.2 YreHue nokazaHuii Ha yriomepe
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Puc.3 MHTepBasbl U3MEPEHUS YTIIOB YIIIOMEPOM

CuHycHasl JIMHe#Ka - THCTPYMEHT JJIsl TOUHBIX U3MEPEHUN YIJIOB KOCBEHHBIM METOJIOM: BHauaje

OIpECACIIAOT JIMHCHHBIE OTKJIOHCHHA, KOTOPBIC IMYTEM TPHUTOHOMECTPHYCCKUX BEIUMCIIEHUH

npeo6pa3y}0T B YIJIOBBIC BCJIMYUHBI.

CI/IHYCHEUI JIMHEMKa MMPEaACTaBIISICT coboii napajjiejicnuney ¢ AByMs MUJINHApPaMHU Ha KOHIAax. I[J'DI

YCTAaHOBKH HYXXHOT'O HAKJIOHA IO OJIUH U3 HUJIIMHAPOB YCTAHABJIMBACTCSA Ha60p KOHICBBIX MEP.

2
N
()

< %
L") 3

Puc.4 Cxema nzmepeHust CHHyCHOW JTMHEUKOM:
1 — cuHycHas nuHerKa
2 — TOYHBIE POJIMKU OJJUHAKOBOTO TUAMETPa

3 — Habop M3MEPUTENIBHBIX IUTUTOK CY Pa3MepoM b

17
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%86%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BC%D0%B5%D1%80%D0%B0

Ha Tto4HOMIUINTE YyCTaHAaBIMBAIOT CHHYCHYK JIMHEWKY M CTOWKY C W3MEpPUTEIBHON
TOJOBKOM (MHIMKATOpOM). 3aTéM Ha CTOJMK YCTaHABIUBAIOT HM3MEpsSeMOe H3Jelne C
WCIIOJIB30BAHUEM KIIOPHBIX IUIAHOK, KOTOpBIE NPENOXPAHSIOT €ro OT CMeIlleHus. Pacuer

pa3Mepa OJ0Ka KOHICBBIX MCP, TOAKIAABIBACMOT'O IO OIUH KOHC

o R

w e X

8l od -

=

1

Puc.5 Cxema KOHTpOJIE KOHUYECKON OBEPXHOCTH C MIOMOILBIO CUHYCHOM JINHEHKH

ITopsiioK BBINOJIHEHUSA [!aﬁoTbll

1. BeImomHUTE 3CKU3 00pasia.

2. W3meputh 1 HAHECTH HA ICKU3 JIMHEHHBIC U TUaMETPATbHBIE pa3MepPhl

3. IlocpencTBoM pacdyeToB OMPEAEIUTh YOl KOHYCa, IPUHATH HOPMATU30BAHHBII:
Sina=h/L,
re 0. — HOMUHAQJIbHBINA yTOI U3ENHus,
h — pa3smep 0n0Ka KOHIIEBBIX MEp IMOCJE TOrO, Kak oOpasyromas H3MepseMoro
KOHYCHOTO M3/IeJIMs BBICTaBIIeHA NapasliebHO TUINTE,
L — paccrosiHre MEXIy OCSIMH POJIMKOB

4. Omnpenenuth yroia KoHyca (IUIsi IJIOCKOM MOBEPXHOCTH— YIrOJ HAKJIOHA) TOTO K€
oOpasma, UCHOJb3ysl W3MEPUTEIbHBII HWHCTPYMEHT, TMPUHITH HOPMAJIM30BaHHOE
3Ha4YeHHE yria.

5. BBINONHUTE CXEMY U3MEPEHUS.
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6. 3anomHUTH TaONHILY.

Obpa3zery PacuerHas 3Hauenue yria | i3meputenbHblil | 3HaueHMe
dbopmyna TEOPETHYECKOE / | HHCTPYMEHT yriia
MPUHSTOE, U3MepeHHoe /

MIPHUHSITOE,

Konyc yriaoMep

(Hmmaapuyeckas

KOHHHCCKasg Sina=h/L CUHYCHas

MTOBEPXHOCTB) TTHHEeHKA

7. BeiBog.

BOHpOCBI AJIs1 KOHTPOJIA

1.
2.

HazoBuTe yacTu 1 3J1€MEHTHI YIJIOMEDA.

[TpuBenuTe criocoObl U3MEPEHUS OCTPBIX U TYIBIX YIJIOB C IOMOIIBIO YIIIOMEpa.

HazoBute yactu v 3JIeMEHTbI CUHYCHOM JIMHEUKHU.

Pacckaxute NpUHOUIT HU3MEPCHUA KOHHUYCCKUX HOBGpXHOCTCfI C IIOMOIIbIO CI/IHYCHOI>'I

JIMHEUKH.

IIpakTHyeckas padora Ned
Tema: KonTpons mapameTpoB 3y04aThix KoJec

[Hean:

3ananue: M3mepuTrh OCHOBHbIE IapaMeTpbl 3y0UaTOro Kojieca C HOMOLIbIO 3yOOMEpHOro

3HaHUS (aKTyanmu3aius):

OCHOBHBI METPOJIOTHUCCKHUEC XAPAKTCPUCTUKHU NHCTPYMCHTOB,

IMpaBuJjia BBIMIOJIHCHUA OTCYCTOB 110 IIKAJIC,

YMEeHHus:

OCYHICCTBJIATD KOHTPOJIb Pa3MEPOB.

MHUKPOMETpa M MITaHreH3yoomepa

Texunuyeckoe ocHAIIIEHHUE:
1. H3mepsiemas netanb — 3y04aToe Koeco;

19

dopmupoBaHUE YMEHUI POBOAUTH KOHTPOJIb TAPaMETPOB 3y0UaThIX KOJIEeC




2. HHCTpyMEHTHI, MPUOOPHI — 3yOOMEpHBI MUKPOMETp, IITAHTEH3yOOMED;
3. CnpaBounasi W ydeOHas TUTepaTypa

Teopernueckuii MaTepua:

Ehlnﬂtmz b’ ‘j _
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Pucynoxk 1 Ilapamerpsl 3y04aroro komneca
Hltanren3sybomep — BUA IUTaHIeHUHCTpyMeHTa. IlpexncrtaBiser coOoi codeTaHue

[ITAHTeHITyOMHOMEpa W INTaHTeHUUpKynsa. [IpenHasHayaeH nAnsi U3MEpeHHs] TONIIUHBL 3y0a
NpSMBIM METOJIOM. BepTukanbHas JUHENHKa CIYXKHT JUIsl yCTAHOBKH BBICOTHI OT BEPIIMHBI 3y0a, Ha
KOTOpPOHM MPOM3BOJUTCS H3MEPEHHE TONIIMHBI 3y0a, a TOPU3OHTAIBHOE YCTPOWCTBO — JUIS
HENOCPEJICTBEHHOTO U3MEPEHHUS TONIIUHBI 3y0a.

IITanrenzyoomep ¢ HoHuycoM. llltanrensyObomep ¢ HOHUYCaMH HPUMEHSIOT ISl M3MEpPEHHS
TONIIMHBI 3yObeB KOJEC W pEeK, Iara W BBICOTHl MPOQPWIBHBIX IIa0JIOHOB-TPEOCHOK.
[lItanreH3yboMephl BBITYCKAOT JABYX THUIIOB: JJIsl 3yOUaThIX KoJjiec ¢ MoaysieMm oT 1 1o 18 MM u ¢
MojysieM OoT 5 1o 36 MM. Bennuuna otcueta no Hounycy coctanisier 0,02 mm. UHCTpyMeHT uMeeT
JIBE IITAHTU C 3a0CTPCHHBIMU BHH3Y MEPHBIMU T'yOKaMmH, PacIOJIOKEHHBIMH JIPYT OTHOCHUTEIBHO
napyra o yriaom 90°. DT1o qaeT BO3MOKHOCTh U3MEPATh CaMbIe MEIIKHE MOJYJIU 3yObheB IIeCTepeH
U 11ar pe3bObl peeK U MOIYJIbHBIX 111a0JI0HOB-TPEOEHOK.

[[ITanren3yobomMep COCTOUT U3 IITAHTH - 1, 7, paMKH - 2, 6 C TMHEHKON HOHMYCOB, T'yOKH INTAHTH -

3, BBICOTHOM JIMHEHKH - 4, TyOKH paMKH - 5.
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Puc.2 [lItanren3sybomep ¢ HOHUYCOM

H3mepeHue TONIUHBI 3y0a MTaHreH3y0oMepoM

[Ipu 3TOM BBICOTHYIO JHMHEWKY 4 yCTaHaBIMBAIOT 1O HOHUYCY 2 Kak IITaHTeHrNyOMHOMEp (I0
3aJJaHHOMY pa3Mepy), HUCHOJIb3ysd MHKPOMETHYECKOE YCTpPOMCTBO U (PUKCHPYS YCTaHOBKY
MHCTPYMEHTa BHUHTOM. 3aTeM CJABHMraloT TyOku 3 M 5 TOPU3OHTAIbHOM IITaHru 7 [0
COIPUKOCHOBEHHUSI C TMOBEPXHOCTAMHU 3y0a M (PUKCHPYIOT TOJNIIUHY 3y0a BHHTOM, IOCITE Yero
OTCUMTHIBAIOT 1O HOHMYCY 6 3HaueHWe TOJNIIMHBI HA 3aJaHHOM  BbIcoTe  3y0a.

Ilokazanus Ha mTaHreH3y60Mepe OTCHUTBIBAXOT TaK XK€, KaK HW Ha IMTAHTCHIUPKYJIC.
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Puc. 3 M3mepenue TonmuuHbl 3y0a mTaHreH3yooMepomM

gD
b st @ dl - Bonbiant
¥ =
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e

Puc.4 Bricora u TommuHa 3y0a

MukpomeTtp 3yOOoMepHBIii
3yboMepHbIe MUKPOPMETPHI MTpeTHa3HAUEHBI JJIs1 H3MEPEHHS UIMHBI 00IIel HOPMaJIl a0COTIOTHBIM
MetogoM. O6mas HopMainb W — mpsiMasi, COSAMHAIOIIAs TOYKU KAacaHUs ABYX Pa3HOMMEHHBIX

npo@mneﬁ C OXBATbIBAOIIMMHU UX ITaPAJJICIIbHBIMUA IIJIOCKOCTAMU.
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3}/'6OMepHBII7I MUKPOMCETp OTIHNYACTCA OT MHUKPOMCTPA IJId HAPYKHBIX I/ISMepeHI/Iﬁ HacaaKaMH

IUIOCKHUX auckoB. 0-25, 25-50, 50-75, 75-100.

I - croba; 2 - narka; F - HIMEPHTENLHAR My0Ka; 4 - MHEPOMETPHSCCKHI BHNT; 5 - cTtonop; 6 - crebenk; 7 -
Gapaban; 8 - TpewmoTsa (Hpuxupon)

Puc.5 3y0omepHsIit MUKpOMETp

[TpumeHeHne 3y0OMEPHOro MUKpPOMETpA

OTKIIOHEHHUS IITMHBI O0IIel HOPMaIH OTPENENAIOT Pe3ysIbTaTOM U3MEPEHUH, TPOU3BEICHHBIX MPH
HECKOJIBKMX TMOJOXEHHUSIX 3y04aToro Kojeca, 1 CpaBHEHHEM MX CPEIHEro 3Hau€HUs C pacyeTHOMN
JUINHOM, ompenenseMoil no ¢opmynaMm wid no tabmuuam. KoneGaHM IIMHBI NpU pa3IvyHBI3

HU3MCPCHUAX XAPAKTCPU3YIOT TOYHOCTDb PACIIOJIOKCHUS 3Y6BCB KoJ€eca.

Puc.7 Hopmans 3yOuaToro koneca

mm g mpm e mm e memmmemmn o g e mmem .
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1. BbINOAHUTE 3cKM3 3y0a 3yOuaToro kojeca
2. OmnpenenuTs napaMeTpsl 3youaToro Kojeca:
a. V3MepuTh IITaHTEHIMPKYJIEM HAPYXKHBIH TuameTp Koieca — «d»
b. Iloacumrarh uncio 3yObeB — «Z»
c. Omnpenenuts MoxyInb 1o Gopmyne: m=d/(Z+2)
d. TlomcumraTh 4mciIO 3yOBEB «N» MB pa3Boje TryOOK, OKPYIJIMB €ro 10 OnrKaimero
nesoro no popmyne: n=0.111Z+0.6 ( umu n=2/9)
e. Paccumrats mmmHy o6melt Hopmanu 1o popmyie: W=m[1.476(2n-1)+ 0.0139 Z]
3. Uzmeputs anuny obmeit HopManu W nmpu noMomy 3y00MepHOro MUKpOMETpa:
a. 3amepuTb JUIMHY 00IIel HOPMaJH Ha BCeX 3yObsiX MPOBEPIEMOro Koyeca uepes 3y0
b. Omnpenenutp konebaHue AIUHBI oOmie Hopmanu (A, W) Kak pa3sHOCTh MEXKIY
HarOOJIBIIINM ¥ HAUMEHBIITNM OTKJIIOHCHUSIMH MpHOOpa
4. V3mepuTh TONIMIMHY 3y0a MO MOCTOSHHOM XOpJie MpH IMOMOIIH IITaHreH3yoomepa
a. OmpenensieM BBICOTY 3y0a 110 xopasl hx=0.7476m
b. BrIcOoTHYIO TUHEWKY yCTaHABIMBAEeM M0 HOHMYCY Ha pa3mep hx
c. Ilo ropusoHTallLHOMY HOHHYCY OIpeneIseM TONIMHY 3y0a SX, W3MepeHus
IPOU3BECTH ISl TpEX 3yObeB

5. 3anucarb pe3ynbTaThl U3MEpPEHUs B TAOIUILY

Hapyxnsrit Yucio .| Kone6anue mmunbi|Breicora 3y6al|Tomnmmna
naMeT Monyp 3yObeB Amana  obuweid o0lel HOpMAaJIH, |10 XOp/IbL, |3Y0a, MM
A P, Y HOPMAaJIH, MM m p ™ PABL, ’
MM MM MM
d m Z w Ao W hx Sx

6. BrBoxg

Bonpocs! 1u1st KOHTpOIIs
1. Kakum HHCTPYMEHTOM MOXHO U3MEPUTH TOJIINHY 3y0a?
2. KakuM HHCTPYMEHTOM MO>KHO U3MEPUTH JUIUHY 00111el HopMmanu?
3. Kak unrarh nmoka3aHus Ha MTaHTeH3yOoMepe?
4

. Kak uurarp nmokaszanms Ha SYGOMepHOM MI/IKpOMeTpe?

IIpakTnyeckas padora NeS
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Tema: OnpenerneHue napamMeTpa HIEpOXOBATOCTH U BUA OKOHYATEIbHOM 00pabOTKH.
Heab: ®opMUpOBAHME YMEHHI ONpEAEHATh MapameTp MIEPOXOBATOCTH W BUJ OKOHYATEIIBHOU
00paboTKH MOBEPXHOCTH.
3HaHUS (aKTyanu3aius):
- TOHSATHE O IIEPOXOBATOCTH MTOBEPXHOCTH;
- mapamMeTpsl mepoxoBaTocTy, ux obosHauenus (I'OCT 2789-73);

YMEHHs:

- yuTaTh O00O03HAUYCHHME Ha YepTek,axX, XapaKTePU3YIOIIHUX MIEPOXOBATOCTh MOBEPXHOCTH
JIeTalu.
3ananue: OnpenenuTs MIEPOXOBATOCTh M BUJ OKOHYATEIHHOW O0OpabOTKM MOBEPXHOCTH JETalH,
BBITIOJTHUTD 3CKU3 JCTaNH.
TexHuuyeckoe oCHANICHUE:
1. Jlerans.
2. OO6pasipsl 1718 ONpeeeHHs HIePOX0BATOCTH MOBEPXHOCTU
3. CropaBoyHas u ydyeOHas IUTEpaTypa

Teoperndyeckuii MaTepua:

[lon 1IepOXOBATOCTHIO  MOBEPXHOCTH  IOHUMAETCS  COBOKYIIHOCTb  HEPOBHOCTEH,
oOpazyromux ee penbed. s ompeneneHus MIEpOXOBATOCTH MOBEPXHOCTH HCIONB3YIOT HaOOPHI
o0pa3noB  mepoxoBaTocTH. OOpa3ipl IMIEPOXOBATOCTH IOBEPXHOCTH MpPEJHA3HAYCHBI IS
omnpejeNeHusl Kjacca ILIepOXOBAaTOCTH MOBEpXHOCTH jeranei. Kiaccsl miepoxoBaTocTu
MOBEPXHOCTU OMPEAEISAIOT BHU3YaJbHO (3pUTENBHO) METOJIOM HENOCPEICTBEHHOTO CpPaBHEHUS C

oOpa3uamu. {71 mpaBUIIbHOM OIIEHKM HEOOXOMMO MPUMEHSTh 00pa3Ibl, IO XapakTepy 00paboTKU

Y MaTepually COOTBETCTBYIOIIME IPOBEPSAEMBIM IIOBEPXHOCTAM JETAJICH.

Puc.1 Dranonnslit Habop 00pasios Puc.2 Onpenenenue
IIEPOXOBATOCTH TIOBEPXHOCTH IIEPOXOBATOCTH TIOBEPXHOCTH
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PACTOYKA

Puc.3 O6pa3siipl mepoxoBaTOCTH MOBEPXHOCTH

Iopsinok BbINOJHEHUS PAOOTHI:

l.
2.

BrInoasuTs 3cKH3 ACTaJIN, YKa3aTb PAa3MEpPhbl

OHpe,Z[eJ'II/ITB napamMeTp HICPOXOBATOCTU (BI/I3yaJ'H:HO) U BUJI OKOHYATEILHOMI O6pa6OTKI/I JJISL

BCEX IMOBEPXHOCTEN JIeTAIIN

3. 3anwmcath pe3ysbTaThl B TaOIHUILY

IToBepxHOCTH Bun 06paboTku [IlepoxoBarocTs,
Kiacc ynctorst

neTann Ra

4.  Hasckuze yka3aTh IIEPOXOBATOCTH MOBEPXHOCTEM.

5. BriBon

Bomnpocs! 1151 KOHTpOIIs

1.

Pacnionoskute B mopsiike BO3pacTaHUsi TOYHOCTH OOpPaOOTKU MOBEPXHOCTU U YMEHbBIICHUS
napameTpa IepoXoBaTOCTU: TOYEHUE YEPHOBOE, KPyTiioe NUIH(OBaHHE, TOUEHHE YHCTOBOE.
Ilepeuncnure napaMeTpsl MIEPOXOBATOCTH.

Kakoil napameTp m1epoxoBaTOCTH HauboJIee MOIHO XapaKTePU3yeT KaueCTBO IIOBEPXHOCTH?
CnocoObl  ompeneneHus HapaMeTpPOB  IIEPOXOBATOCTH, TPUMEHseMble MPUOOPHl U

HHCTPYMCHTHI.

IIpakTHyeckas padora Ne6

Tema: PacueTr TOYHOCTH p6356OBOFO COCIUHCHUA

Iean:

cDOpMI/IpOBaHI/Ie yMeHI/Iﬁ MMPOBOAUTL paCdYCT TOUYHOCTU p63L6OBOFO COCOAUHCHUA

3HAHMA (aKTyaIn3aIms):

TIOHSTHS: HApYXHBIH, BHYTPEHHUH, CPETHUN THUAMETPhl Pe3bOBI; IIar pe3nObl; Yroi mpoduis
PE3bOBI;

YCIIOBHOE 0003HaUEHHE Pe3bObI

ymenus:
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- BBIMOJIHATH PACYET OCHOBHBIX TUAMETPOB PE3bObI

- CTPOUTH CXEMY IOJIEH J0MyCKOB

3ananme: Paccunrtats pe3p00BOE COCTMHEHNE

TexHnyeckoe oOCHaIIEHNE:
1. 3aganue (KapTOYKH): YCIOBHOE 0003HAUCHHE PE3OOBOTO COCAMHEHUS
2. CnpaBouHasi U yueOHas JuTeparypa

TeopeTnyeckHid MAaTEPHUAJ:

bonr u raiika compsraroTcss Mexay co0oil 1Mo OOKOBBIM CTOpOHaM MpOodUis, MOITOMY
npeiebHbIE KOHTYPBI PE3b0OBBIX M3/ICTHI TOKHBI UMETh YeTKHE orpaHndeHrsi. CBUHYMBAEMOCTh
pe3b0BI OyAeT 00eCIeunBaTLCS B TOM Cliydae, €ClId JISHCTBUTEILHBIN KOHTYP Ka)XJIO0W JeTald He
OyJeT BBIXOJIUTH 32 MPECIIbHBII KOHTYDP.

v gl
Homunansiid
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| \I\
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= ‘E‘ %, 60° -
Sls SYRIEY
ay \g Ry
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SIS S S
LT S |5

Puc.1 ITapamerpsl pe3b0bI

Iopsinok BbINOJHEHUS PAOOTHI:

1. ITo I'OCT 9150 — 81 (CT COB 182 — 75) onpeaenuTb HOMHMHAIbHbIE pa3Mepbl OCHOBHBIX
apaMeTpoB Pe3bOBbI.

2. TIo ('OCT 16093 — 73 (CT COB 640 — 77) HaiiTu ipeenbHbIC OTKIOHCHHSI TUAMETPOB PE3bOBI
Oonra 1 raku.

3. TloxcuuraTh npenenbHbIe pa3Mepbl BCEX AUAMETPOB PE3bOBbI.

4. TlocTpouTbh cXeMy paCMOIOKEHUS MOJEH JOMYyCKOB.
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Puc.2 IIpumep nocTpoeHus cXeMbl NOJIEN JOIYCKOB

['padmyeckoe n3o0paxeHue moyuen JomycKOB CTPOUTCA B CIEAYIONIEM MOPSIJIKE.

1) OmnpexnensieM TeopeTUdecKyko BbIcoTy npoduist no popmyne: H=0,86603P

2) OmnpenenseM pa3Mep 5, COOTBETCTBYIOLIUI CpeIHEMY THAMETDPY
3) OmnpenenseM ykopoueHHs TIPoduIIs HapyKHOTO JUaMeTpa pe3b0bl 6onTa -

o H
4) OmnpenenseM ykopoueHue Npo¢uiisi BHYTPEHHEr0 AUaMeTpa raiku ‘3~ W BBICOTY MpOoduis mo

dbopmyne: H,=0,54125P
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5) OmnpexensieM HaMEHBIIIEE JOIMYCKaeMOe YKOpOUYeHHE NMpoduisi BHYyTPEHHETO AuameTpa OonTa

H P
“5, B ClIydae BBIMIOJIHEHUS €ro 3aKpyrieHHbIM ¢ R = = = (.144P.
6) YepTum nosiHbINA TEOpEeTUUECKUH NMPOodUbL pe3poObl ¢ yriom & =60°.
H H
7) OrTkiagpiBaeM OT BEPXHErO yria pasMep g~ M OT HIDKHEro yrjla -3~ ¥ NPOBOAMM JIMHUHU.

BepxHusist muHHUS OyJeT COOTBETCTBOBATh HOMUHAIBHOMY HApyXKHOMY TUAMETPY Pe3bObl, HUKHSISA

JUHYS — HOMUHATHbHOMY BHYTPEHHEMY JUAMETPY PE3bOBbI.

8) OTknanplBaeM OT BEPXHETO yIja pasMep 5 ¥ IPOBOJMM JIMHHUIO, COOTBETCTBYIOIIYIO
CpelHEMY TUAMETPY.

9) OT NMHUM CPEIHET0 JMaMETpa OTKIAJbIBAEM & BEJICUMH OTKIOHEHHH CpEHEro Iuamerpa

(BHM3 s Oosita, BBEepX HJs Taiiku). Uepe3 KOHIBI TOMYyYEHHBIX TOYEK IPOBOJUM JIMHHH,

napauIeILHO MPO(IITIO PE3LOBI.
1
10) OT nAMHWUM HapyKHOTO W BHYTPEHHETO [UAMETPOB pe3bObl OTKIAIBIBAEM >  BEJIMYUH

OTKJIOHEHHI COOTBETCTBEHHO HaPYHOT'O ¥ BHYTPEHHETO AUaMEeTpOB (BHU3 AJisi O0NTa M BBEPX IS

rakn).
5 BrBog
- ID Cam
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| ! ‘%‘5\& IH.!
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%tﬁé ‘g% '::g E‘“Cﬁgﬂ%—g

Puc.3 Cxema nosieid 10mycKoB
Bormpocs! fuist KOHTpOIIs
1. Ecnm B ycmoBHOM 0003HaYeHUU Pe3b0bI HE YKa3aH IIar, Kak €ro HauTu?

2. B kakom ciydae OyzieT rapaHTUPOBAHHBIHN 3a30p MEXTy OOJITOM M TaKou?
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3. Tlouemy I'OCT He orpaHuuMBaeT IOJIe JOMYyCKa HApYXKHOTO Jauamerpa pe3bObl raiku u

BHYTPEHHETO AMaMeTpa pe3bOnl 6onra?

IpakTnyeckas padora Ne7

Tema: HopmupoBaHue TOUHOCTH (OPMBI U PACIIONOKEHHS MOBEPXHOCTEH J1eTaseil.

Heab: ®opMupoBaHre yMEHH HOPMUPOBATH TOYHOCTH (POPMBI U PACIIOJIOKEHHS TOBEPXHOCTEH B

3aBHCUMOCTH OT YPOBHSI OTHOCUTEJIBHON T€OMETPUYECKOW TOUHOCTH.

3HAHMSA (aKTyaIn3aIms):

- 0a3bl 1JI1 HOPMHUPOBAHUS M M3MEHEHHS OTKIOHEHMS, PACIOJIOKEHHUS U CIOCOOBl 0003HAUCHHS

UX Ha 4epTeKax;

- ToHATHS: 0a30Bas JUHUS, CpenHss TuHus npoduis, 6azosas amuHa ([OCT 25142-82);

YMEHHUA:

- YWUTaTh Ha YepTexax JeTajei TpeOoBaHMSA K TOUHOCTH (OPMBI U PACIIONOKEHHS TTOBEPXHOCTEH
HIIEMEHTOB JIeTall, 0003HAYEHHBIX YCIIOBHBIMH 3HAKAMU;

- 0003HauaTh Ha yepTexax JeTallell NOMyCKH HOPMHPYEMbIX IapaMeTpOB YCIOBHBIMHU 3HAaKaMH
IO 33/IaHHBIM TEKCTOBBIM (POPMYIUPOBKAM STHUX OTKIOHEHHI.

3ananme: OmpenenuTh JOMYCK MPOJOJIBHOTO CEYEHUs, TOPLEBOrO M PaJAMaIbHOTO OWMEHHS Ui

JTAHHOTO YPOBHSI OTHOCUTEJILHOW F€OMETPUUECKON TOYHOCTH.

TexHHU4YeCKOe OCHALIICHHE:

KomrmuiexTsl s mpoBeaeHus: padboT

Teopernuyecknii MaTepuaJ:

TOYHOCTH TEOMETPUUECKUX TMapaMEeTPOB JETANCH XapaKTEPHU3yeTCs HE TOJBKO TOUYHOCTHIO
pa3MepoB ee AIIEMEHTOB, HO M TOYHOCTbIO (OPMBI U B3aHMHOT'O PACIIOJIOKEHHUS MOBEPXHOCTEH.
OtkioHeHueM (QoOpMbI Ha3bIBa€TCAd OTKIOHEHHE (OPMBI PEATbHOTO JJIeMEHTa OT (HOpMBI
HOMUHAJIBHOM TOBEPXHOCTH, 3a/laHHOM uepTe:koM. OTKIOHEHHE PACIOIOKEHUS — OTKIOHEHUE
paccMaTpuMBaEMOro JJ€MEHTa OT €ro HOMHUHAJIBHOTO pacnojoxenus. [log HOMHHAIBHBIM
MMOHUMAETCS PACTIONIOKECHHE, ONIPEACIIIEMOe HOMUHATBLHBIMY JIMTHEWHBIMU U YTIIOBBIMH pa3MepamH.

OTH OTKIIOHEHHS] MOYKHO U3MEPUTH WHAMKATOPOM YaCOBOT'O THIIA, pa3MEIIEHHBIM Ha CTOMKE

WJIN MITaTUBEC.
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1 — unaMKaTop
2 — HAKOHEYHHUK
3 — nepxaBka

4 — KOJIOHKa

5 — ocHOBaHUE

1 — u3mepurenbHas mKana

n""u;n’“m 3 ;S;J [ 2 — KOJIBIO JJISl YCTAHOBKH IIIKAJIbl HA HOJIb
s PN L 3 — cTpernka-yKa3aTeib
a |\l - 0 F 4 — cTpelka oTcueTa 4rciia 000poToB

o | I - | S — runp3a

p 9 4.l I= 6 — CTEepKEHb
= I-"E_E"H 5 / 7 — HAKOHEYHUK
i o g 8 — kopmyc

g :
. 6 9 — KpenexHoe YIIKO
1 4 10 — royIoOBKa OTBOJIa H3MEPHUTEIHHOTO CTEPIKHS
a

Puc.3 M3mepenune oTKIOHEHUI
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ITopsinok BLINOJHEHUS paﬁoTbII

1.

BrimonnuTs 3cku3 neranu (cm. puc.4)

Pucynox 4. Dcku3 aeranu

2. Hanectu nuHelHbIE M TUaMETPajbHbIC pa3Mepbl COIJIACHO BapUaHTy Ha CKU3 JETalIU U B
Tabmuiy 1.
3. Tabmuua 1. PesynbraTel pacueTa BEJIWYHHBI JOIyCKa JUIS YpOBHS
OTHOCUTEJIBHOW F'€OMETPUUECKON TOUHOCTH
HOMHHanbﬂTﬂenenLHble [Ipenenbubie [Tone | Homyck
B pa3Mep OTKIIOHEHUS pasMepsI nonyc
B
% d Ka GbopMBI | IPOJON | paarab
R max,
2 Bepx sk dunin. Linin BHOTO | HOTO
= H Linax CeYeHU | OMeHus
a s
di
d>
d;
ds
ds
L
L,
L,
Ls
L4
4. Omnpenenuts JOMYCKU Ha pa3Mepsl

5. OnpenenuTp OOMYCK TOPLEBOTO M PaJualibHOTO OMEHUs, JOIMYCK MPOJOJIBHOTO CEYECHUs

JUIsL JTaHHOTO YPOBHSI (HOPMAaJIbHOTO, IOBBIIIEHHOTO WM BBICOKOIO)

FeOMETPUYECKON TOYHOCTH, Pe3yIbTaT 3aHEeCTH B Ta0uIy 1.
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6. BEIIOIHUTE CXEMBI KOHTPOJIA U BOBMOKHBIC OTKIIOHCHUA (I)OpMBI, Ta6n1/1ua 2.

Tabmuua 2. KoHTposb moBepXHOCTEH Baia

Cxema KOHTpOJIst BennunHa mnorpemHocTi B IIOIEPEYHOM
CEYCHUU
daz das das
HNHcTpyMmeHT:
METPOJIOTHUUYECKAs XapaKTEpPUCTHUKA

Cxema KOHTpOJISt Benumunna mnorpemHoctu B MPOJOJIbBHOM
CEUYECHUH
daz das das
NucTpyMeHT:

MCTPOJIOTHYCCKAA XapaKTCPUCTUKA:

Cxema KOHTpOJIst BennuuHa nmorpentHocT paguanbHOro OMeHus

A b B

WNHcTpymeHT:

MCTPOJIOTHYCCKAA XapaKTCPpUCTUKA:

7. CoOpaTh U3MEPHUTENHHOE YCTPOWMCTBO: YCTAaHOBUTH CTOWKY B OCHOBaHHWE,3aKpPEMUTh
WHIUKATOP YaCOBOT'O TUIIA HA CTOMKE, YCTAHOBUTDH Ball

8. CoryiacHO cxeMaM KOHTpOJIs, IMPOU3BECTH H3MEPEHHE MOBEPXHOCTEN Baja,pe3ysibTaThl
W3MEPCHHI 3aHECTH B TaONHITy 2.

9. CpaBHHUTH TONyYEHHBIC PE3yIbTaThl U3BMEPEHHI C pacUeTHBIMU, Ta0IHIIA 2.

10. BeiBos.

Bormpocs! 1u1st KOHTpoIst
1. OGo3HaueHHe Ha YepTek)ax JAOMYCKOB (OPMBI M PACIONIOKEHUS TOBEPXHOCTEH:
WIMHIPUYHOCTh,  KPYIJOCTh,  NPOGWIS  MPOJOJBHOTO  CEUEHHUs,  IUIOCKOCTHOCTH,

NapajuIeIbHOCTH, NEPIEHANKYJIIIPHOCTH, IEPECEUEHHUsI OCEH, COOCHOCTH U TIp.
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2. YKaxuTe BEIUYMHY JOMycKa (pOpMBI OT J0MycKa Ha pa3Mep B 3aBUCHUMOCTU OT YpPOBHS
OTHOCHUTEIILHOM T€OMETPUYECKON TOUHOCTH.
3. YKaxnTe BEIMYMHY JOIYyCKa PACIOJIOXKEHHUS IOBEPXHOCTEM OT NOIyCKa Ha pa3Mep B

3aBUCUMOCTHU OT YpPOBH:A OTHOCHUTEILHOMN FGOMeTpH‘{CCKOﬁ TOYHOCTH.

IIpakTHyeckas padora Ne8
Tema: Pacuer pa3zMepHBIX Lenen
Heab: ®opmupoBaHre yMEHHIN MPOBOIUTH paCcUeT pa3MEPHBIX LENeil METOI0M MaKCUMyM-MHUHUMYM
3HAHMA (aKTyaIn3aius):
- TOHATHS: pa3MepHas IIelb, 3BEHBS: COCTABJSIONIME, 3aMBIKAIOIIME, YBEIWYUBAIOIINE,
YMEHBIIAIOIINE;
YMeHHus:
- BBINOJIHATH PACUET pa3MEPHBIX IeTel P 00eCIIeYCHUH MMOTHON B3aUMO3aMEHSIEMOCTH.
3aganme: PaccuuTaTh pazMepHyIo 1Iellb METOAaMU MaKCUMYM-MHUHHUMYM
TexHnYeCKoe OCHALIICHHE:
1. Kaprouku-3agaHus: JUHEITHASA pa3MepHas 1enb
2. CmpaBouHas ¥ yueOHas TUuTeparypa

HOpﬂQ!OK BbIINMOJHCHUA paﬁoTblI

PemieHue MeTo10M MAKCUMYM-MHUHUMYM:
1. BBINONHUTE ACKU3 TMHEHHOMN pa3MepHON 1LIeTH, YKa3aTh pa3Mepbl U OTKJIOHEHHUS.

2. OmpenenuTs 3BEHbs Pa3MEPHON 1IEIH, KOTOPhIE OTHOCATCS K YMEHBIIAIOIIUM, 0003HAYUTh UX
COOTBETCTBEHHO.

3. OmnpenenuTs 3B€Hbs Pa3MEPHOM IIETH, KOTOPHIE OTHOCATCS K YBEJIMUYHBAIOIINM, 0003HAYUTh UX
COOTBETCTBEHHO.

4. Omnpenenuth 3BEHO pa3MEPHOM IEMH, KOTOPOE OTHOCHTCS K 3aMBIKAIOIIMM 3BEHBSM,
0003HAUUTH €rO0.

5. CocTaBUTh YpaBHEHHE Pa3MEPHOM LIETTH OTHOCUTEIIHLHO 3aMBbIKAIOIIETO 3BEHA.

6. PemuTh ypaBHeHHE HOMHHAJIOB U OTKJIIOHEHH, HalTH HamOOJbIllee U HaUMEHBIIIee 3HAUCHUS
3aMBIKAIOIErO 3BEHA.

7. IlpoBecTu MPOBEPKY.

8. PesynbTarhl pacueToB BHECTH B TaOIHILY.
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Tabauua

3BeHo [Homuuane- |Jlomyck Kanurer [IpenenbHbie Pasmepsl  3BeHa
HbIN pa3mep|7i, MKM TOYHOCTH OTKJIOHEHHUS Aj, MM
A, MM ESAi, EJAi, MM

AA

Ay

As

9. BrBong

Bormpocs! uist KOHTpOIIs
1. Bunael pa3mepHbIX Henei.
2. Bupapl COCTaBIAIONINX 3BEHBEB.

3. B ueM 3axirouaeTcs NpoBEpKa MPU pacyeTe pa3MEpHbIX Lienen?

IIpakTH4eckas padora Ne9
Tema: Odopmitenue 6manka cepTuduKaTa COOTBETCTBUS
Heab: ®opMupoBaHne YMEHUN ONPEAEIATh JOCTOBEPHOCTh OJIaHKa cepTU(rKaTta COOTBETCTBUS
3HAHMS (aKTyaJIn3aIus):
- MOHATHUS:  cepTUdUKAIMSA  MPOAYKIUH, CepTU(UKAT  COOTBETCTBHUS, CepTU(HKAIMSL
o0s3aTenbHast U JOOPOBOJIbHAS;
- BH/IbI TEXHHYECKUX PETIIaMEHTOB;
- MpaBa 1 00s13aHHOCTH 3asBUTENEH B 00JIaCTH 0053aTEIBHOTO MOITBEPKICHUS COOTBETCTBHUS,
- OTBETCTBEHHOCTh 32 HECOOTBETCTBHE MPOIYKIIMU, TMPOIECCOB MPOU3BOJACTBA (METOAAX)
TpeOOBaHUAM TEXHUYECKUX PETIAMECHTOB;
yMeHMusl:
- pacrno3HaBaTh MOAJIMHHOCTh cepTU(UKATa COOTBETCTBUSI.
3ananue: M3yunth ceptudukar u cenath BHIBOJBI O €T0 TOCTOBEPHOCTH.
TexHu4eckoe oCHANIEHNE:
1. bnank cepTudukaTa COOTBETCTBUS

2. llpaBuna 3anoinHeHUs cepTUdUKAaTa COOTBETCTBHUS HA MPOTYKIUIO

IlopsaaoK BbINOJHEHHUS PA0OThI:
1. Uzyuuts dpopmy cepTudukaTa COOTBETCTBUS
2. 3anogHuTh cepTU(PHUKAT B COOTBETCTBHH C YCTAHOBICHHBIMH MPABUIIAMH

3. CnenaTh BBIBOJ O JOCTOBEPHOCTH cepTHU(HKATA

Bormpocs! u1st KOHTpOIIs

1. TlomsTue ceprudukanuu



2. OOGs3aTenbHast U J0OPOBOJIbHAS cepTU(UKALIUS.
3. Uenu cepruduxanmu

4. Tlopsnok npoBeaeHUs cepTUPUKAIIII

No Kpurepuu onenuBanus Orenka
/11
Brimonnenne  paboTel B TOJHOM ~ COOTBETCTBUHU  C
1 5 (OTIMYHO)
METOAMYECCKUMHU PEKOMEHIAIUAMHU 0€3 IIOMOIIH MPEoaaBaTeIst
Brimonnenne  paboTel B TOJIHOM ~ COOTBETCTBUHU  C
2 METOJIMYECKUMH  PEKOMEHJAIMSIMH €  HECYIIECTBEHHBIMU | 4 (XOpOIIIO)
OIIMOKAMU, HCTIPABICHHBIMU CAMOCTOSTEIHHO
Brimonnenne paboThl B OCHOBHOM B COOTBETCTBHUH  C
3 (yAOBIETBOPUTEIND
3 METOAMYECKUMH  PEKOMCHAAIMSIMH C  HECYIIEeCTBCHHBIMH
HO)
OIIMOKaMU, UCTIPABICHHBIMH C MTOMOIIBIO IPEToaaBaTens
Jlutepartypa:

IlepeyeHb y4eOHBIX H3IaAHNI, HHTEPHET PECYPCOB, IOMOJHHUTEIbHOM JIUTEPATYPbI

OcCHOBHBIE MICTOYHUKH:

1.

AnyxwuH, B. . Jlonycku u nocanku : yueoHoe nmocooue / B. 1. AnyxuH. - 6-¢ uzn. - CaHKT-
[TetepOypr : [Tutep, 2021. - 304 c. : uin. - (Yuebnoe nocodue). - ISBN 978-5-4461-0672-1.

I[OHOJIHI/ITCJILHLIC HCTOYHUKMU:

2.

Komesas, U. I1. Metponorus, crangaptuzanus, cepruduxanus : yuyeOnuk / W.I1. Komesas,
A.A. Kanke. — Mocksa : UJ[ «DPOPYM» : UHOPA-M, 2020. — 415 c. — (Cpennee
npodeccuonaiabHoe oopazoBanue). - ISBN 978-5-8199-0744-3. - Tekct : anexTponnsiid. - URL:
https://znanium.com/catalog/product/1074480. — Pexxum mocTyma: mo moAmmcKe.

MeTtoauyeckie pPEeKOMEHJAIMH IO BBIMOJHEHHIO MPAKTUYECKHX paboT MO AMCIUILINHE
"Mertposorus, cTaHgaptuzanus u ceprudukanus” s cneuuanbHoctd 22.02.03 JlurteitHoe
MPOM3BOJICTBO YEPHBIX W LBETHBIX MeTawioB (0a3oBas noaroroska) / [BIIOY IOYpI'TK ; T.b.
Hy6poBuHa. - Yensounck, 2019. - 37 ¢. : wi.
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Ilpunoscenue A
MunucrepcTBo 00pazoBaHus U Hayku YensOuHckon obmacTu

I'ocynapcTBeHHOE OO IKETHOE TPO(EeCcCHOHATBHOE 00Pa30BaTEIIbHOE YUPEIKICHHUE
«HOXkHO-YpanbCcKuil rocy1apcTBeHHbIN TEXHHYECKHI KOJLICTK»

OTYET

10 BBITMOJTHEHUIO TPAKTUYECKUX padOT
0 Y4eOHOU JUCITUTUTIHE
«Mertpoorusi, CTaHIaPTU3ANNS U CEPTUDUKAITU)

BBITIOJIHUJI

rpynmna

IPOBEPUI

Yenaobunck, 2021
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