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Hacrosmme metoguueckue ykasaHHMs IO TPOBEACHUIO NPAKTUYECKHUX 3aHATUN SBISAIOTCA
4aCThIO0 YUYEOHO-MeTOoIn4YecKoro oodecredeHus yueonoi nucuumuinabl OI1.04. Jlomycku 1 TEXHUYECKHE
U3MEpPEHUs], BKIIOYAIOLIETO MPUMEPHYI0 pabouylo HporpaMMy, METOIMYECKHE DPEKOMEHIALUH 10
OpraHM3ali CaMOCTOATENBHON paboThl 00y4arOHIMXCS, KOHTPOJIbHO-U3MEPUTENIbHbIE MaTepuabl,
KOHTPOJIbHO-OIICHOYHBIE CPEICTBA U MPE3EHTALIMOHHBIE MaTEPHAJIbI.

HopMmatuBHYI00CHOBY pa3pabOTKU METOJMUECKUX yKa3zaHull (nanee - MY)cocTaBisioT:

- ®I'OC CIIO no mpodeccun 15.01.05 Cpapmuk (pyyHOH M YaCTUYHO MEXAHU3UPOBAHHOMN
CBapKu (HAaIUIaBKN));

- OCHOBHas oOpa3oBaTelbHas IMporpaMMa CpeaHero MpogecCHOHATBLHOIO 00pa30BaHUIIO
npodeccun 15.01.05 CBapmiuk (pyqHOi U YaCTUYHO MEXaHU3UPOBAHHOM CBApKHU (HAILJIaBKH));

- yueOHbIil maH u yueOHbli rpaduk I[TOOII CIIO no npodeccun 15.01.05 Cpapiuk (pydHoit
Y YaCTUYHO MEXaHU3UPOBAHHOM CBapKHU (HAIJIaBKH));

- pabouas mporpamma yuebnoi qucuuruinasl OI1.04. [lomycku ¥ TeXHUYECKHE U3MEPEHHUSL.

MY pazpaboTtansl B pamMKax BBIIOJHEHHsI pabOT MO BHECEHUIO W3MEHEHUH (JIOMOJIHEHMI) B
ITOOIT CIIO mo npodeccun 15.01.05 Cpapmuk (py4HOH M YaCTUYHO MEXaHU3MPOBAHHOW CBapKH
(HarIaBKK)) B [ENAX BHEOPEHUS MEXIYHAPOIHBIX CTAaHAApPTOB B MPAKTUKY IOATOTOBKH
BBICOKOKBAJTM(PUIIMPOBAHHBIX PabOYMX KaJpoB C YYETOM MEPEAOBOTO MEXIYHApOAHOTO OIbITa
newkenns WSI, ¢ ydgerom TpeboBanuii mpodeccruoHanbHOrO cTaHaaptaCBapimuk, (yTB. MPUKA30M
MunncTepcTBa Tpyaa U connanbHo 3amuThl Poccuiickoit @enepanuu ot 28 HostOpst 2013r. Ne701H), a
TaK)ke MHTepecoB paloTonaTeniell B 4aCTU OCBOEHHUS JIOMOJHUTEIBHBIX BHJIOB NMpoQeccCHOHaTbHOU
NeSITeILHOCTH, OOYCIOBJICHHBIX TpeOoBaHMsAMH K KommeTreHIMH WSRCBapouHble TEXHOJIOTHH U
aHaJIM3a aKTyaJIbHOTO COCTOSIHUA U NIEPCIIEKTUB Pa3BUTHUSI PETHOHAIILHOTO PhIHKA TPYy/a.

2. Ucnoab3yemMble COKpaIIeHUsA

B HacTosmemMnocooun ncnosb3yroTCs CIEAYIONNE COKPAILICHNS

[TOOII - ocHOBHas oOpa3oBaresibHas IPOrpamMma;

CIIO - cpennee npodeccronanbHOe 00pa30BaHNE;

@I'OC - penepanbHbI TOCYIapCTBEHHBIH 00pa30BaTEIbHbIN CTAaHAAPT;

OK - o6mas komneteHus; MY—MeTonnyeckue yKa3zaHus;

[1K - mpodeccroHaibHast KOMIIETEHIINS;

[1C — mpodeccroHanbHBINA CTAHIAPT;

TO — TexHUYECKOE ONNCAHUE;

®OC - poH OTICHOYHBIX CPEJICTB;

WSR -WorldSkills Russia;

WSI - WorldSkills International.

3. O0sacTh NPUMEHEHHUSI METOANYECKUX YKA3aHUH.

[TpakTrueckue 3aHATUS - popma ydeOHOTO 3aHATHUS, HA KOTOPOM IIPEIo/aBaTellb OPraHu3yeT
JIeTaJbHOE PAcCMOTPEHHE OOyYaroIIMMUCS OTAEIbHBIX TEOPETHUYECKUX TIOJIOKEHUH y4eOHOMH
JUCIUIUIMHBL U (OpMUPYET YMEHHSI U HaBBIKU MX MPAKTUYECKOrO NMPUMEHEHHsI TyTeM BBITOJIHEHUS
COOTBETCTBUH ITOCTABJIECHHBIX 3a/1a4.

[lenbto mpakTHueckux 3aHATUN 1o yueOHoM muctumiuuHe OI1.04. Jlomycku M TeXHUYECKUE
U3MEpPEHUs] SBISETCS 3aKpervieHHe OOYyYalolIMMKCA TEOPETUYEeCKOro Marepuana U BbIpadoOTKa
MPAKTUYECKUX HABBIKOB JUISi NPHUMEHEHHUs 3HAHMM O CHUCTEME JOMYCKOB U IMOCAJA0K, TOYHOCTU
00paboTKH, KBaIMUTETaX, KiaccaX TOYHOCTH, JIONMYCKaxX M OTKIOHEHHAX (OPMBI M PACIOIOKEHHS
MOBEpXHOCTEN B MPO(heCCHOHAIBHOM 1eATENbHOCTH.

[Tpaktuueckne 3aHATHs 1o ydyeOHoW aucummuinHeOIl.04. Jlomycku ©  TeXHUYECKHE
M3MEPEHUSIPEaTN3yIoT TUAAKTHUYECKUI MPUHIUI CBSA3M TEOPUU C MPAKTHKONM M OPUEHTHPOBAHBI Ha
pEeIIeHnE CIEAYIOINX 3a/1a:

- yri1yOJieHue, 3aKperyieHe U KOHKPETU3aluio 3HaHU, MOIy4eHHbIX Ha JIEKIUIX U B Ipolecce
CaMOCTOSTENILHON PabOTHI;

- (QopmupoBaHHE TPAKTUYECKUX YMEHHUM M HaBBIKOB, HEOOXOIMMBIX B Oymyuiei
npodeCCHOHANBHONW AEATeNbHOCTH BBIMTyCKHUKOB coriacHo PI'OC CIIO nmo mpodeccun 15.01.05
Cpapmuk (py4HOH M 4YacTMYHO MEXaHM3MPOBAHHOM CBAapKU (HAIUIaBKU))IPOPECCUOHATHEHOMY



crangapry Cpapmmk, TO xomnerenunn WSR CBapouHble TEXHOJIIOTMHM, Ha OCHOBE KOTOPBIX
(hOpPMHPYIOTCS COOTBETCTBYIOIINE KOMIIETEHITUH;

- pa3BUTHE YMEHUI HAOIIOATh U OOBICHATH U3ydaeMble SIBJICHUS,

- BbIpa0OTKa HABBIKOB WCIIOJIb30BAaHHUS CPEACTB M3MEPEHHH B  CaMOCTOSITEIIbHON
npodeccuoHaNIbHON 1eATeTbHOCTH.

KonnuecTBo 4acoB Ha OCBOEHHE MPOTPaMMBI TTPO(PECCHOHATHHOTO MOTYJIS Bcero — 48 4acoB, B
TOM YHCJIE Ha MPOBEJECHUE MTPAKTUUECKUX 3aHATUN — 17 4acos.

Hwxe npencrasieH nmepedeHb TeM W MPETyCMOTPEHHBIX MPOTrPaMMOM MPAKTUUECKUX 3aHSATHH,
oOycnoBneHHbIx 3agadamu OI1. 05:

No Tema 3aHgaTHA O0beM

JacoB
n/n

Pasznen 1.Tema 1.1. OcHOBHBIE CBeIeHUS 0 pa3Mepax M CONPSIKeHUsIX.

1. O0603HaYCHHS TOTYCKOB U MOCAI0K HA YePTEKE. 3

Paznen 1. Tema 1.2. lonycKH ¥ MOCAKH.

2. I[OHYCKI/I " NOCaJlKU INIAAKUX HNUIAHAPUICCKUX COCIUHEHMH. 4

Pa3nea 1. Tema 1.3. lonycku u oTkjioHeHust popmel. lllepoxoBaTocTs MOBEPXHOCTH.

3. KoHTpob 111€p0X0BaTOCTH MOBEPXHOCTH. 3

Pasnesn 2.Tema 2.2. CpencrBa u3MmepeHusi THHEHHBIX Pa3MepoB.

4. N3mepenune pasMepoB AeTajel IITaHTeHITUPKYJIEM. 4

Pazgea 2.Tema 2.4. Cpeacra udamepeHusi MeTpu4ecKuxpes3bo.

5 Jomnycku u nocajaku pe3bOOBBIX COSAMHEHUH. 3

Ha npaxktnueckom 3anatum 1 mo Tteme 1.1 oOyuwaromuecss AOMKHBI H3YYUTh U YMETh
OIpeNeNIATh XapaKTep CONpsDKeHHs (TPyNI IOCaJ0K) MO JaHHBIM YepTeKeH, MO BBINOJHEHHBIM
pacuéram.

Ha npaktuueckoM 3aHaTtuu 2 mo teme 1.2 oOydaromiuecst AOJKHBI HAYYHUTHCS ONPENENIUTh
BEJIMYMHY JIOMYCKOB LWJIMHAPWYECKUX JeTajeil; HaXOAUThb BEIMYMHY NPEACIbHBIX 3a30pOB WIIU
HATATOB U JIOIyCK IOCAIKH.

Ha mpaktndyeckom 3aHstun 3 mo Teme 1.3 oOywarommecsi JOJDKHBI HAYYHTHCS ONPEACTHTH
BEJIMYMHY ILIEPOXOBATOCTH MOBEPXHOCTH.

Ha npaktuueckoMm 3anstuu 4 mo teme 2.2 oOydaromuecsl JOJKHBI HAYUUTHCS MOJIb30BAaThCS
KOHTPOJIbHO- U3MEPUTENbHBIMU UHCTPYMEHTAMHU JIsi IPOBEICHHUS KOHTPOJSI MOATOTOBKU M COOpPKH
AJIEMEHTOB KOHCTPYKIMH MO CBAPKY, KOHTPOJISI CBAPHBIX COCTUHEHHH.

Ha mnpaktudeckom 3aHsaTHM StnoTeMe 2.400yvarolmiuecsi JOJDKHBI HAy4HThCS ONPEAEIUTH
BEJIMUYMHY JIOMYCKOB U MTOCAJ0K PE3bOOBBIX COCIMHEHU.

3HAaHUA, TOJTYYCHHBIE IPU BBIIOJHEHUM MPAKTUYECKUX 3aHATUH, MO3BOJIAT HE TOJIBKO
HauOonee nmosHo ocBouTh OIL.05. Jlomycku M TEXHHYECKHE U3MEpPEHUs, HO Takke OyayT sBIATHCS
OCHOBOW Ul YCIIEUIHOTO BBINOJIHEHUS BBIMYCKHOM KBaIM(PUKALMOHHOM pabOThl Ha 3K3aMeHe
(kBaTM(UKAIIMOHHOM), ¥ MOTYT OBITh NPHMEHEHBI TPHU TOATOTOBKE K uemmuoHatam WSR/WSI
koMIieTeHIuM CBapOYHbIE TEXHOIOTHH.

4. lleab 1 NJIaHUpPYeMble pPe3yJIbTaThl 0CBOCHUS AUCHUILIHHBI.



Ieab OCBOEHUS AMCUUIUIMHBI «J[OMyCKHM M TEXHHWYECKHE H3MEpEeHUs» - CHOpPMHUPOBATH Y
00yJaroIMXcsl TEOPETUYECKHE 3HAaHUS O CHUCTEME JONYCKOB M IIOCaJOK, TOYHOCTH 0OpaboOTKH,
KBaJIMTETaX, KJIAccaX TOYHOCTH, JOIMYCKaX M OTKJIOHEHUSIX (OPMBbI M PacHOI0KEHHs MOBEPXHOCTEH,
MPAKTHYECKHE HAaBBIKK KOHTPOJIS BBIIIOJIHAEMBIX PaloT.

B pesymprate u3yyeHHs AMCUMIUIMHBI CTYJEHT JIOJDKEH OCBOUTH IpodeccuoHanbHbIe
komrieteHIuy, mnpeaycMorpennsie @I'OC CIIO mo mpodeccun 15.01.05 Cpapummk (pyuHoi u
YaCTUYHO MEXaHU3UPOBAHHOM CBapKH (HAILJIABKH)):

Kon IIpodeccnoHabHbIe KOMIIETEHIUH
IIK 1.6. [TpoBOANUTE KOHTPOJIb MOJATOTOBKM M COOPKM 3JE€MEHTOB KOHCTPYKIMH TIOJ
CBapKy.
[IK 1.9. [IpoBoguTe  KOHTPOJIb  CBAPHBIX  COEAMHEHHMM  Ha  COOTBETCTBHUE
reOMETPUYECKUM pasmepam, TpeOyeMbIM KOHCTPYKTOPCKOM U

HpOI/ISBO,ZICTBGHHO—TGXHOHOFHHGCKOﬁ JOKYMCHTAIIUH I10 CBAPKE.

OcBoeHrE TUCHUIUTMHBI HANpPaBJICHO Ha pa3BUTHE OOIIMX KOMIIETCHIMH, MPexyCMOTPEHHBIX
®I'OC CIIO mo mpodeccun 15.01.05 Cpapmuk (pydHOHl M YaCTHUHO MEXAHU3WPOBAHHON CBapKU

(HamaBKm)):

Kon Oo0nue KOMIeTEeHIUH

OK 2 OpraHn3oBbIBaTh COOCTBEHHYIO IESTEILHOCTh, HWCXONIS W3 IEIH H CIIOCOOOB €e
JIOCTHKEHHSI, ONPEACTICHHBIX PYKOBOJUTEIIEM.

OK 3 AHann3upoBaTh paboUyI0 CUTYAIMIO, OCYILECTBISATh TEKYIIH U UTOTOBBIM KOHTPOJIb,
OIICHKY M KOPPEKIHMIO COOCTBEHHOW MESITETbHOCTH, HECTH OTBETCTBEHHOCTH 32
pe3yIBTaThl CBOCH PaOOTHI.

OK 4 OcyuiecTBIATh MOMCK MHPOpPMALUU, HEOOXOAUMOH At 3(P(HEKTUBHOTO BHIITOTHEHUS
pohecCHOHANBHBIX 3a/4a4.

OK 5 Hcnons3oBars UH(POPMAITTOHHO-KOMMYHHUKAIHOHHBIE TEXHOJIOTUN B
1poeCCHOHATIBHOMN IESITETbHOCTH.

OK 6 PabGoratb B komanzae, 3((deKTUBHO OOMIATBCA C KOJUIETaMH, PYKOBOJCTBOM,
KJIMCHTaMH.

Pe3yabTaThl OcHoBHBIE TOKA3aTeJIN OlleHKH pe3yJibTaTa

(ocBoEeHHBIE

npodeccnoHAIbHbIE "

001111e KOMIIETEHIIHH)

YMeHus:

- KOHTPOJMPOBATh KAuyeCTBO | - yMETb HPOBOJUTH KOHTPOJb MOJArOTOBKM M COOPKH 3JIEMEHTOB

BBINOJIHSIEMbIX PaloT; KOHCTPYKILIMHU T0JI CBapKy Ha COOTBETCTBHE I'€OMETPHUUECKUM pa3Mepam,
TpeOyeMbIM KOHCTPYKTOPCKOH ¥ TMPOHM3BOJCTBEHHO-TEXHOJIOTHUECKOM
JIOKyMEHTAIIMEH M0 CBapKe;
- YMEThb NPOBOJUTH KOHTPOJb CBAPHBIX COEIMHEHHH Ha COOTBETCTBUE
F€OMETPUYECKUM  pa3MepaM,  TpeOyeMbIM  KOHCTPYKTOPCKOH U
MPOU3BOJICTBEHHO-TEXHOJOTUUECKOM TOKYMEHTAIME! 10 CBAapKe;
- YMETh ONPEAEIATh XapaKkTep CONpspKEHUs (TPYIIT MOCaA0K) M0 JaHHBIM
YepTekKEH, O BHIMOJHEHHBIM pacyéTaM;
- yMeThb NPUMEHSTH KOHTPOJBHO- H3MEpPHUTEIbHbIE NPUOOPH U
HWHCTPYMEHTBI.

3uanus:

- CHCTEMBl  JIOIYCKOB M | - 3HaTh NPHUHLUIIBI NOCTPOEHUs EAMHON cHUCTEMBI JOIYCKOB M MOCATOK

MOCaJIOK, toynocTh | (EC/II) n ux obo3HaueHne Ha YepTekax;

00paboTkH, KBQJIUTETHI, | - 3HaTh MpaBuia O(OPMIICHHUS TEXHOJOTUYECKOW U TEXHHUYECKOM

KJIaCChI TOYHOCTH; JOKYMEHTAIlMH C y4ETOM OCHOBHBIX TIOJOXEHHUH  METPOJIOTHH,
CTaH/IaPTHU3AIMH U CEPTU(PUKAIINH B POU3BOJCTBEHHOM IS TEIHHOCTH;




- JIOMMyCKM H OTKIOHEHHWA | - 3HaTh YCTPOMCTBO W  TPUHIUNBI  pabOThl  M3MEPHUTEIBHBIX
bopMBI W  pPACHOJIOKEHHS | MHCTPYMEHTOB;

MIOBEPXHOCTEH. - 3HaTh METO/IbI OTIPEICJICHUSI TOTPEUTHOCTENH U3MEPEHHIA;

- 3HaThb pa3Mepbl JOMYCKOB JJIsi OCHOBHBIX BHIOB MEXaHHUYECKOH
00paloTKH U [Jis AeTajeil, MOCTynarumx Ha cOOpKy;

- 3HaTh YCTPOWCTBO, HA3HAYEHUE, MPABUIIa HACTPONKU M PETYIMPOBAHUS
KOHTPOJILHO-U3MEPUTEIHHBIX HHCTPYMEHTOB M IPHOOPOB;

- 3HaTh METOIbl M CPEACTBA KOHTPOJII 00paOOTaHHBIX MTOBEPXHOCTEH.

5. Metoaunka npoBeeHusi 0(p)OpMIIeHHS M OLIEHKH IPAKTHYECKUX 3aHATHIA.

Jis Gonee MOMHOrO IMOHMMAHHMS M OCBOEHHUS INpeACTaBIeHHBIX B MY 3amad Tpelyercs
MOSICHUTh METOJUKY INpoBeAeHUs mnpaktuueckux 3aHsATuil nmo OIL.04. Jlomycku M TexXHUUYECKHE
u3MepeHus. B cooTBeTCTBUM ¢ JaHHOW METOJMKOM 3apaHee (hopMynupyeTrcs Tema MPaKTUYECKOro
3aHATHSA, CTaBATCS KOHKPETHblE LEIM U 3aJayd, JOCTUraeMbleé B TMPOLIECCE BbIIOIHEHUS
npakTudeckoro 3aHatus. IlpuBomutcs nuteparypa, HEOOXOIUMas JUIsl BBIOJHEHUS MPAKTUYECKOTO
3aHATHUS.

Hauunate paboTy Ha 3aHATHH PEKOMEHJIYETCS C U3yUeHUS U aHAIU3aKPATKOTO TEOPETUYECKOIO
MaTepuaa, Kacarollerocs TeMbl MPAKTHUYECKOro 3aHATHs. 3aTeM OCYIIECTBIIIETCS O3HAKOMJIEHHE C
UCTOYHUKAMM JIUTEPATypbl, HEOOXOAMUMBIMH JUIsl BBIIOJIHEHUS JAHHOTO IPAKTUYECKOTO 3aHATHS.
Kaxnoe u3 npakTuueckux 3aHATUH MPEICTaBIsIeT HEOOIbIIOE 3aKOHUEHHOE HCCIIEJOBAHUE OHOIO U3
TEOPETUYECKUX BOINPOCOB M3ydyaeMOW y4eOHON AMCUUIUIMHBL. B KOHIlE KaXI0ro 3aHATUS yKa3aHbI
TpeOOBaHUS K OTYETYy, MO3BOJISIOUIME MPABWIBHO OQOPMUTH pE3yJbTaThl, MNOJIYUYEHHbIE B XO€
BBITOJIHEHUSI TPAKTUYECKOTO 3aHATHSL.

[Ipemaraemple KOHTPOJIbHBIE BOIPOCHI JOKHBI CIIOCOOCTBOBATH OoJiee IIyOOKOMY H3yUYEHUIO
TEOPETUYECKOI0 Kypca, CBSI3aHHOI'O C TEMOM NMPAKTUYECKOro 3aHATHSA. TakKe KOHTPOJIBHBIE BOIIPOCHI
JIOJDKHBI TIOMOYb B PEUICHUM IOCTABJIEHHBIX Iepes OO0y4arollMMHUCA 3aJad W IMOATOTOBKE K claye
HPaKTUYECKOro 3aHATHS.

OT4er MO MPaKTUYECKOMY 3aHSTHUIO JOJDKEH COAEp)KaTh: TUTYJIbHBIA JIUCT; LETU U 3aJauu
IPAaKTUYECKOro 3aHATHUSA; KPaTKUE TEOPETUUYECKUE CBEACHUS; PACUCTHYIO MJIM MPAKTUYECKYIO YacTb;
OCHOBHBIE PE3YJIbTAThl U BBIBOJIbI; CIIUCOK MCIIOJNIb30BAHHOM JIUTEPATYPHI.

Or1ieHKa BBIIIOJHEHUS] 00YYaIOLMMHUCS TPAKTUYECKUX pabOT OCYIIECTBISETCS 10 MATHOATBHON
CUCTEME:

- «OTJIMYHO»BBICTABIIAETCS B Clyyae, €Cld OOy4aroIMMCS CaMOCTOATEIBHO U IPAaBUIBHO
BBIIIOJIHWJI BCE 3a/JaHUS;IPAaBUIBHO, C OOOCHOBaHMEM CJielajl BbIBOJBI 110 BBIIOJHEHHON
paboTe;IpaBUIbHO U JJOKA3aTeIbHO OTBETHII HA BCE KOHTPOJIbHBIE BOIIPOCHI4

- «XOpOILO»BBHICTABIIAETCA B CiIy4ae, €Ciau 00ydaroluiicsi MPaBUIbHO BHIIIOJHUWII BCE 3ajaHMUs,
HO C TIOMOIIbIO MPENOAaBaTes; Cliesa BbIBOJIbI IO BBIMOJIHEHHON paboTe; MpaBUILHO OTBETHII Ha BCE
KOHTPOJIbHBIE BOIPOCHI.

- «YJIOBJIETBOPUTEIILHO»BBICTABIIAECTCS B Clyyae, €Cli OOy4aroluiics MPaBUIbHO BBITOIHUI
3aJJaHUE,HO C TIOMOILBIO MpenoaBares; c/ejan MOBEPXHOCTHBIE BbIBOJbI MO BBIIIOJHEHHOW paboTe;
OTBETHJI HE HA BCE KOHTPOJIbHBIE BOIIPOCHI.

- «HEY/IOBIIETBOPUTEIHHO»BBICTABIISIETCS B Cily4yae, eciud oOOydJaroluiics HEeNpaBUIbHO
BBINOJIHWII 3aJJaHKue; HE clieslajl WM clesial HeNpaBUJIbHbIE BBIBOJBI MO paldoTe; HE OTBETWJ Ha
KOHTPOJIbHBIE BOIPOCHI.

6. PexomeH1anMy 10 MOAr0TOBKE K BHINOJTHEHHIO MPAKTHYECKHX PadoT.

[Tpu MOArOTOBKEK BBHIMOJIHEHUIO IPAKTUYECKUX PabOT PEKOMEH1yEeTCSIHUCIIONb30BATh!

- YUeOHUKHU:

1. Jlommycku ¥ TEXHUYECKUE U3MEpPEHUs: yueOHUK s Had. mpod. oopazoanus / C.A. 3aiiies,
A.Jl. Kypanos, A.H. ToncroB. — 9-e u3n., crep. — M.: U3narenbckuil uentp «Axagemus», 2015, —
304 c.




2. Jlomycku M TexHuW4eckue um3MepeHusi: KoHTpoibHbIE MaTepHalibl: yued.mocodue Ui Hau.
mpod. obpazosanus / T. A. bargacapoBa. — 3-e u3z., crep. — M.: U3narenbckuii HEHTP «AKaaeMHUs»,
2015. — 64 c.

3. Homycku u TexHuueckue uzMepenus: JlabopaTtopHo-npakTHuyeckue paboThl: yuyed.mocodue
Ui Had. npo¢. obpazosanus / T. A. barmacapoBa. — 3-e u3z., crep. — M.: M3naTenbckuil eHTp
«Axagemusa», 2015. — 64 c.

4. Jlomycku M TeXHHYECKHE HU3MepeHus: pal.TeTpajap: yueb. mocobue Uit Hay. mpod.
obpazoBanms / T. A. barmacaposa. — 7-e uzn., crep. — M.: U3narensckuii ieHTp «Akagemus», 2015.
—80c.

- HHTEPHET PECYPCHI:

1. Karajmor y4eOHBIX M HaDIAHBIX NOCOOMH M mpe3eHTauud mo Kypcy «Jomycku u
TEXHUYECKHE U3MEpeHMsD»  (IUCK, IUIaKkaThl, claiabl) [DJexkTpoHHBIH  pecypc]  Pexum
noctyna:http://www.labstend.ru/site/index/uch _tech/index full.php?mode=full&id=377&id cat=1562.

2. BuprtyaneHpie sabopaTopHble paboThl [DnekTpoHHBIM pecypc] Pexum npoctyna:
http://cde.tsogu.ru/labrabs/9.html.

- HOPMATUBHBIE JIOKYMEHTHI:

6. 'OCT 2.307- 2011 «ECK/I. Hanecenue pa3mepoB U NpeAeIbHbIX OTKIOHEHUI».

7.TOCT 2.308- 2011 «ECK]I. Yka3anue n0myckoB (hOpMBI U PACTIOIOKEHHUS TTOBEPXHOCTEN.

8. TOCT 2.309-73 «ECKJI. OGo3Ha4yeHue mepoXoBaTOCTH MOBEPXHOCTEM.

9.TOCT 2.311-68 «ECKJI. 306paskenne pe3pObD».

10. TOCT 2.313-82 «ECKJ/. VYcnoBHble wH300pakeHUs M 0003HAUCHHUS HEPa3beMHBIX
COECIUHEHUN.

11. TOCT 2.318-81 «ECK/I. IlpaBuia ympoIIeHHOTO HaHECEHUS pa3MepoB OTBEPCTHi» (C
N3menenusimu Ne 1).

12. TOCT 2.320-82 «ECK/I. IIpaBuna HaHeceHHs pa3MepOB, AOITYCKOB U MOCAI0K KOHYCOBY.

13. TOCT 8.051-81 «I'CH. IlorpeurHocty, AomycKaeMble IPU U3MEPEHUH JIMHEHHBIX Pa3MepOB
70 500 Mmm».

14. TOCT 24705-2004 (MCO 724:1993) «OcHOBHBIE HOPMBI B3anMo3aMeHsieMOCTH. Pe3nba
MeTpuueckasd. OCHOBHBIE pa3MeEphI».

14. TOCT 25346-89 «Enmnas cucrtema AOMyCKOB W Mmocanok. OOmue MOJIOKEHUs, PSIbI
JIOTTyCKOB ¥ OCHOBHBIX OTKJIOHEHUID.

16. TOCT 25347-2013 «OCHOBHBIE HOPMBI B3aMMO3aMEHSAEMOCTH. XAPAKTEPUCTUKHU U3JEITUI
reomeTpuueckue. CucreMa JONYyCKOB Ha JMHEMHbIE pa3Mmepbl. Psapl 0MyckoB, MpeneiabHbIE
OTKJIOHEHHMSI OTBEPCTUH U BAJIOBY.

17. TOCT 28187-89 «OcHOBHblE HOPMBI B3auMo3aMeHseMOCTH. OTkIOHEHUS (OpMBI U
pacnosioxeHus nopepxHocrei. Ooime TpedoBaHNs K METOJIaM U3MEPEHUI.

18. TOCT 9150-2002 «OcHOBHbIE HOpPMBI B3auMO3aMEHseMOCTH. Pe3pba MeTpuueckas.
[Tpodumby.

19. TOCT 8724-2002 «OcHOBHblE HOpPMBI B3auMO3aMeEHseMOCTH. Pe3pba MeTpuueckas.
JnamMeTpel 1 marm».

20. TOCT 16093-2004 «OcHOBHBIE HOpPMBI B3auMo3aMeHsieMocTU. Pe3pba MeTpuyeckas.
Homycku. [Tocagku ¢ 3a30pom».

21. TOCT 24834-81 «OcHOBHbIE HOpPMBI B3auMoO3aMeHsieMOCTH. Pe3pba MeTpuyeckas.
[Tepexonnbie nocanku (c M3menenuem Ne 1)».

22. TOCT 4608-81 «OcHoBHBIE HOpMBI B3auMo3amMeHseMocTu. Pe3pba merpuueckas. [Tocanku
C HATATOM.

23. T'OCT 2789-73 «lIllepoxoBatocTh mNOBEpXHOCTU. IlapaMeTpsl U XapaKTEPUCTUKH.
O06o3HaueHuE».



Copeprxanue NpaKTHYECKUX 3aHATHH

ITPAKTUYECKOE 3AHATHUE Ne 1
«OBO3HAYEHUS JOITYCKOB U ITOCAJIOK HA YEPTEKE».

1. Heap 3aHATHA:OTPAOOTKA HABBIKOB UTEHHUS MAIIMHOCTPOUTENBHBIX YepTeked ¢
0003HAUEHUSMHU JTOTTYCKOB U TTOCAIOK JCTAJICH.

3aganue: U1 3aJaHHOTO CONPSDKEHUS JETallel ONPENEINTh MUHUMAJIbHOE M MaKCUMaJIbHOE
OTKJIOHEHHMsI pa3Mepa, (pakTUYeCKUil JuaMeTp U MPaBUIbHOCTh Ha3HAYEHUS MTOCAJKU Ha YepTEexKe.

BbINOIHUTH OTYET B TUCBMEHHOM BUJE.

MarepuaJjibHOe OCHaIlleHHe: SCKU3bI WM YePTEeKHU JeTaliel, ClIpaBOYHbIE TaOIHUIIbL.

ITopsinox npoBeneHus 3aHATHSA.

1. U3yunTh yepTex ¢ 0003HAUCHUEM MTOCATKH.

2. OnpenenuTh MO 3aJaHHOMY IIOJIO JOIyCKa MHUHUMAJIbHOE U MAaKCUMAaJbHOE OTKJIOHEHMS
TuameTpa Bajia, JUarna3oH OTKIOHEHHH (pakTHUuecKoro quameTpa Baia.

3.0mpenenuts Mo 3aJaHHOMY IOJNIO JOMYCKa MUHUMAJIbHOE M MAaKCHMAaJbHOE OTKJIOHEHMS
JTamMeTpa OTBEPCTHSI, TUANa30H OTKIIOHEHUH (PaKTHUeCKOro quamMeTpa OTBEPCTHSL.

4. OnpenenuTh NpaBUIbHOCTb HA3HAYEHUS NIOCAJIKH.

5. BBINOJIHUTH OTYET B TUCbMEHHOM BHJIE.

OcHoOBHbBIC NOHATHS TEOPHHU B3auMoO3aMeHsieMOcTH, Pasmepsl, npenejibHbIe OTKJIOHEHUS,
JAOIYCKH.

YroObl 0OecreunTh B3aMMO3aMEHAEMOCTh, TapaMeTpPhI JIeTallel, 3JIeMEHTOB MJIH Y3JI0B MAIlINH
JOJDKHBI OTBEYATh 3apaHee YCTaHOBJIEHHOW TOYHOCTH. TOYHOCTb- CTENEHb COOTBETCTBUSL TOTO
WIMMHOTO  TapamMeTpa  3aJaHHOMY  3HAYeHHMIO. TOYHOCTh  OLIEHMBAIOT  IOTPEIIHOCTBIO.
[TorpemHocThpaBHa Pa3HOCTH U3MEPEHHOTO U UICAIBHOTO ITapaMeTPOB.

TouHocTH neTanel MO TEOMETPUYECKUM IapaMeTpaMOIpPEAETAETCS TOYHOCTBIO PAa3sMEPOB
JeTaled M UX 3JeMEHTOB. B coOTBETCTBHMH C 3TUM pa3Mepbl MOJPA3JENsIOTCs Ha HOMHUHAJbHBIE,
JENCTBUTENIBHBIE U NIPEJEIILHBIE.

HoMuHanbHbI pa3Mep— pa3Mep, KOTOPBIM CIYKUT HA4yaJioM OTCYeTa OTKJIOHEHUW H
OTHOCHUTEJIBHO KOTOPOTO ONpENENsIIoTCs IMpeaenbHble pasMepbl. OH BbIOMpaeTCsHE MPOU3BOJIBHO, a
UCXols U3 (PyHKIMOHAIBHOTO HA3HAYEHUS JETalU IyTeM pacuera (HallpOYHOCTh, KECTKOCTb U JIp.) U
Ha OCHOBE KOHCTPYKTHUBHBIX M TEXHOJOTHUECKUX COOOpaKEHUI.

JleficTBUTENBHBIN pa3Mep- pa3Mep, MNOJIYYEHHBIM IpPU M3TOTOBICHHH M YCTAaHOBJICHHBIN
WU3MEPEHUEM JETAIN C JOIYCTUMOM TOUHOCTBIO.

[IpenenbHbIEpa3Mepbl- JABa MPEIENbHO JIOMYCKAEMBbIX pa3Mepa, MEeXAYKOTOPBIMH JOJKEH
HaXOJUTHCS IEUCTBUTENBHBIN pa3Mep rOJHON AeTainu. bonbimmii n3 IByXIpeaebHBIX Pa3MEPOB

Ha3bIBaeTCsl HaMOOJNBIINM MpeaeibHbIM PasMepOM (Dma; dmaX), MEHBIINN - HAUMEHBIIUM
npenenbHbIM pazMepoM (Diin; dmin).

JHomnyck pa3mepa T- pa3HOCTh MEXKIy HAUOOIBIIUM U HAUMEHBILINM MPEAeTbHBIMHA pa3MEpaMHU:

- nst otBepetus TD= Dmax- Dmin;

- g Basta TD= dmax- dmin.

YeM MeHbIE JOMYCK, TEM BbIIE TpeOyeMass TOYHOCTH jAeTanu. YeM Oojblle JOMYyCK, TeM
IIPOILE UEIIEBIIE U3TOTOBJICHNUE.

Jng ynpoueHuss yepTexel BBEIEHBI MOHATHUS IPEAEIbHBIX OTKIOHEHHH OT HOMHHAJIBHOIO
pasMepa, IPOCTABISIEMBIX PSIIOM C PA3MEPOM CO 3HAKAMM «+» HITH «-».

BepxueenpenensHoeotkinonenuebb (es)- pasHocTh Mexay HauOOJBIIUM TNpEAETbHBIM U
HOMUHAJIBHBIM pa3MepaMu.

HwxneenpenenbHoeoTkIoHeHHEe b(ei)- pa3sHOCT MEXIy HaUMEHBIIUMIPEIEIbHBIM |
HOMUHAJIBHBIM pa3MepaMu.

Jomyck pa3mepa - 3T0 anredpandeckas pa3HOCTh MEXJy BEPXHUM U HIDKHUM MpeeIbHBIMU
OTKJIOHEHUSIMHU:

- nist otBepetust TD= ES- EI;

- mist otBepetrst Td= es- ei.



Jns  o0o3HayeHUsT HapYXKHBIX (OXBaThIBAEMBIX) JJIEMEHTOB (TIOBEPXHOCTEH) Jerasneit
MPUMEHSIOT O0mui TepMUH «Ba». [lmsi 0003HaueHWsT BHYTPEHHHX (OXBATHIBAIOIIMX) DSJIEMEHTOB
(moBepxHOCTEH) AeTaneil NPUMEHSIOT 00U TEPMUH «OTBEPCTHE.

[Tpu coenuHeHuu ABYX jAeTajneil oOpa3yercs Mmocajgka —XxapaKTepCOeAMHEHUs, ONpeaeseMblil
BEJIMYMHON MOIYyYaroIlMXCsl 3a30pOB MM HATATOB. B COOTBETCTBMM C 3TUM pa3AeisAlOT MOCAAKU C
3a30pOM, MOCAJIKH C HATATOM M IEePEXOTHbIE TTOCAIKH.

3a30p - pa3HOCTh pa3MepOB OTBEPCTHUS M BaJla, €CIHM pa3Mep OTBEPCTUAOOIIbIIE pa3Mepa Baia,
OH 00€ecTeyrBaeT BO3MOKHOCTh OTHOCUTEIBHOTO TIepeMEIIeHHs] COOpaHHBIX JIeTajei.

Hatar -pasHocTs pa3MepoB Baja U OTBEPCTHs 10 cOOpPKHU, €clU pa3MepBaja OoJblle pa3Mepa
OTBEPCTHSI, OH 00ECTIeUnBaET B3aUMHYIO HETIOABU)KHOCTD JI€Tajlel 1mocie ux cOOpKH.

[Tocanka c 3a30poM - 3TO Mocajika, MPH KOTOPOH 00ECTIEYMBACTCS 3a30P B COCIMHEHUU.

[Tocanka ¢ HATATOM - OCajKa, MPU KOTOPOH 00ecriednBaeTCs HATIT B COETUHEHHH.

ITepexonHas nocajka - ocajika, Ipu KOTOPOil BO3MOXKHO MOITy4YEHHE, KaK 3a30pa, TaK U

HaTATa.

COBOKYNHOCTB PSIIOB AOIYCKOB U IMOCAJ0K, 3aKOHOMEPHO IOCTPOEHHBIX HA OCHOBE OIIBITA,
TEOPETUUYECKUX U IKCIIEPUMEHTATbHBIX HCCIIEI0BAaHUI U O(OPMIIEHHBIX B BUJIE CTAaHIaPTOB, 00Pa3yIoT
cucreMy gomyckoB u mnocagok (ECIAII). B cucteme EC/II mnpexycMOTpeHbl IMOCaaKH
MPEUMYIIECTBEHHO B CHCTEME OTBEPCTHS M B OTAENbHBIX Cllydasx B cucreMe Baia. Cucrtema
OTBEpCTUSl TPUMEHsAETCS B OONBIIMHCTBE CIy4aeB, NPU 3TOM 33JaHHOE COMNpsDKEHHE (IocajKa)
JeTasiell BBIOIHIETCS 3a CUET 1opabOoTKU Baja (ToueHue, NUTM(OBKa U T.I1.).

[Tocankm B cucreMe OTBEpPCTHA — IOCAJKU, B KOTOPBIX pa3iIM4YHbIE 3a30pbl U HATATH
MOJTyYaIOTCsl COETMHEHUEM Pa3IMYHbIX BaJOB C OCHOBHBIM OTBEpCTHEM, 0003HauaeMbIM H.

Jns oOpa3zoBaHMsl MOCAZAOK C pa3IMYHBIMU 3a30pamu M Hararamu B ECIII mnsipasmepoB 1o
500MM npexyCMOTPEHO 10 27 BapHUaHTOB OCHOBHBIX OTKJIOHEHHI BaJOB U OTBEPCTHUIA.

OCHOBHOE OTKJIOHEHHE — ITO OTKJIOHEHHUE, OJivpKaiilee K HyJIeBOW JIMHUH, UCTIONIb3YeMOe IS
onpesieNieHUs] TOJOKEHUsI TOJsl JOIMyCKa OTHOCUTENBHO HyNEeBOM JHMHUU. OCHOBHBICOTKIOHEHUS
OTBEpCTUH 0003HAUAIOT TMPOMUCHBIMH OyKBamMH JaTtuHCcKoro aidasura (ot A no ZC), BajoB —
ctpouHbiMH (oTa 10 zc). Otkionenuss A — H (a — h) nmpeanasnauensl ayis oOpa3zoBaHHs MOJEH
JIOITYCKOB B MOCaJIKax ¢ 3a30poM; oTKiIoHeHHs | — N (1 — n) — B mepexoAHbIXN0caKax; OTKJIOHEHHs P —
zc(p — z¢) — B OCa/IKax C HATSATOM.

Ha MAaIIMHOCTPOUTEIBHBIX 4epTekKax IIpeJIEIbHbIE OTKJIOHEHUS JIUHENHBIX
pPa3MepOBYKa3bIBAIOT YCIOBHBIMU (OyKBEHHBIMH) OOO3HAYCHHMSIMHU TIOJIEH JIOMYCKOB WJIM YHUCIOBBIM
3Ha4YEeHUEM, a TaK)Ke C OJHOBPEMEHHBIM YKa3aHUEM CIIpaBa OT OYKBEHHOT0 0003HAUYEHHs UX YUCIOBBIX
3HAUEHUH B CKOOKaXx.

[Tocangku wu TmpenesnbHBIE OTKIOHEHHS pa3MepoB JeTalel, H300pakeHHBIX Ha uepTexe
BCOOpaHHOM BHJE, YKa3bIBAIOT JPOOBIO, B YHUCIHUTENE KOTOPOW CTaBUTCS OYKBEHHOE WJIM UYHCIOBOE
0003HaYeHUE TMpENeNbHBIX OTKIOHEHHH OTBEPCTHS, a B 3HAMEHATelle — aHAJOTHYHble 0003HAYECHHUS
MoJIs I0ITycKa Baa.

[TpenenbHbIE OTKIOHEHUS CIEAyeT Ha3HA4YaTh JJIs BCEX Pa3MEpOB, MIPOCTABIEHHBIX Hapaboumx
yepTrexax, He MCKII0Yas U HEecolpsraeMble HEOTBETCTBEHHBIE pasMephl. [IpuueM, ecnu mpenenbHbIE
OTKJIOHEHHsI Ha TaKue pa3Mephbl He yYKa3aHbl HEIOCPEICTBEHHO Y Pa3MepOB, TOMX OrOBapHBAIOT OOIIeH
3aIMUChIO0 B TEXHUYECKUX TPEOOBAHUSX.

Coaep:xkanue oTuera

1. Yka3aHnue TeMbl, e paboThl, 3a/1aHHS.

2. 3anuch yCIOBHOTO 0003HAUSHUS TOCAKU Ha OCHOBE 3a/1aHUS.

2. OnpexaeneHue Mo 3aJJaHHOMY IOJIIO JIOIyCKa MUHUMAJIbHOTO U MaKCUMaJIbHOTO OTKIOHEHUS
JMaMeTpa Baja, AUana3oHa OTKIOHEHHUH (PaKTHYECKOro TuaMeTpa Baja.

3.0mpenenenue Mo 3alaHHOMY TOJIIO J0MyCKa MUHUMAJIbHOTO U MaKCHUMAaJIbHOTO OTKJIOHEHUS
JMaMeTpa OTBEPCTHUS, TUara30Ha OTKIOHEHUH (PaKTUYECKOro JUaMeTpa OTBEPCTHSI.

4. Onpenenenve NpaBUILHOCTA HA3HAYEHUS OCAIKH.



IIpuMep oT4yeTa MO MPAKTUYECKOMY3AaHATHIO.

Tema: o0o3HavYeHMs JOMYCKOB M IMOCANOK Ha 4epTexe (yKasblBaeTCs Ha TUTYJIHHOM JIUCTE,
0(OPMIIEHHOM B COOTBETCTBUU C MPUHATHIMU TPEOOBAHHSIMH).

Henn 3ansiTHsi: OTpabOTKa HABBHIKOB YTCHHUS MAIIMHOCTPOWTENBHBIX YEepTEkKehd ¢
0003HaYEHUSIMU JOMYCKOB U MOCAOK JIeTajei.

3amanue: ISl 33JaHHOTO CONPSKEHUS JETaJeHONpPEAeIUTh MUHUMAIbHOE M MaKCUMAaJbHOE
OTKJIOHEHHsI JMaMeTpa Baja M OTBEPCTHS, TUAMAa30H OTKIOHEHWH (haKTUYECKOro JuamMeTpa Bajia U
OTBEPCTUSL, MPABUILHOCTh HA3HAYEHHUSI TTOCAIKH.

MarepuajibHOE OCHALIICHUE: dCKU3bI WIIA YEPTEKU JETATICH.

IHopsinok npoBeaeHUs1 3aHATHS.

1. 3yuuTh yepTex ¢ 0003HAUCHUEM MTOCATKH.

2. OnpenenuTh MO 33JJAHHOMY TOJIFO JOMyCKa MUHHMAJIbHOE M MAaKCUMaJIbHOE OTKJIOHEHUS
JUaMeTpa Baja, TUarma3oH OTKIOHEHHH (pakTHUecKoro quaMeTpa Baia.

3.0npenenuth MO 3aJaHHOMY MO0 JIOMyCKa MUHHUMAJIbHOE W MAKCUMAJIBHOE OTKJIOHEHUS
JTUaMeTpa OTBEPCTHS, TUAMa30H OTKIIOHEHHH (PaKTHUECKOro quamMeTpa OTBEPCTHSL.

4. OnpenenuTh NPaBUILHOCTh HA3HAYEHUS MMOCATKH.

5. BBINOJIHUTB OTYET B MUCBMEHHOM BHUJIE.

BoinosiHeHue 3a1aHus.
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Puc. 1. lonyck Baja (a), nonyck orBepctus (0) U conpsizkeHue BaJjia ¢ OTBepcTHeM (B).

3amaHo COMNpsHKEHHE Balla U OTBEPCTHS, MOCAJKa MEPEeXOAHAsB CHCTEME Balla, JOCTUraeTCs
00paboTKo# (MUTH(OBKOH, TOJIUPOBKOM | T.IT.) OTBEPCTHSI.

1. OnpenenseM Mo 3aJaHHOMY TMOJIO JONMYCKAMHUHMMAJIbHOE U MAaKCHUMaJbHOE OTKIOHEHHS
JaMeTpa Baja, IUana30HOTKIOHEHUH (PaKTHIeCKOro AuaMeTpa Baja.

Ban (puc. 1, a) mmeer HOMuHANBHBIN auameTp 60 MM, moje aomycka «h» Ha ero auameTp
HA3HAYCHO C OTPHIATEIHHBIMU OTKJIOHECHUSMHU pa3Mepa Mo 7-My KBAIUTETY, T.. MHHUMAJIbHOE U
MaKCUMaJIbHOE OTKJIOHEHHUs pa3mepa paBHbI oT OMkM 10 -30MkM. Takum oOpazom, dakTuueckuit

JTUaMETp Baja JISKHT B quamna3one 59,970mm < @Banas 60,000MM.

2. OmpenernseM 1O 33JaHHOMY IIOJIIO JTOMTyCKAMHHAMAIIBHOE M MaKCHMaJbHOE OTKIIOHCHUS
JTUaMeTpa OTBEPCTHS, TUATTA30HOTKIOHEHU N (PaKTUIECKOTO TUaMETPAOTBEPCTHSI.

OtBepcrue (puc. 1, 6) UMeeT HOMUHAIBHBIN AMaMETp Takke 60 MM, OJJHAKO €TOo TOoJIe TOMyCKa
«K» Ha3zHau€HO C OTPULATENBHBIMM OTKJIOHEHMSMM pa3Mepa MO 60-My KBAJIUTETY, YTO O3HA4aeT
MUHHMaJIbHOE ¥ MAaKCUMAIIbHOE OTKIIOHEHUS pa3Mepa OT HOMUHAJIA B TIpeziesiaX OT +4MKM 110 -1 5MKM.

CrnepoBarenbHO, (pPaKTHYCCKUN JUAMETpP OTBEPCTHUS JICKUT B Auarnasone 59,985mm <0 < 60,004mm.

3. OnpenernseM MpaBWIbHOCTh HA3HAUYEHUS TIOCAIKH.

[Ipu monTaxxe Bama B otBepctHe (Puc. 1, B) momyudaem mnepexomnyro mnocanky@60h7/K6,
JAIOIIYI0 CONpsDKEHHWE B JMarna3oHe OT HaTara 15MKkM 70 3a30opa 34MKM M 00eCHeuMBAaIOIIYIO
JIOCTATOYHOE IIEHTPUPOBAHUE TIPH JIETKOU COOpKe U pa3bopke.

KOHTPOJIBHBIE BOITPOCBI

1. [Touemy mpH U3TOTOBIIEHUU U3AETUN HEM30EKHBI MOTPEIIHOCTH pa3MepoB?

2. B uem pa3Huila Mexa1y HOMUHAIBHBIM U IEHCTBUTEILHBIM pa3zMepoM?

3. Kakue pazMepbl Ha3bIBaIOT NPEAEIbHBIMA?



4. Kak cBs3aHbl MeXIy co00il mpeaenbHbI pa3Mep, HOMHHAJIBHBINA pa3Mep U MpelenbHOoe
OTKJIOHEHHE?

5. Kak 00603HauatoTcst TMHEWHBIE pa3Mephl M UX MPUJEIIbHbIE OTKIOHEHHS Ha YyepTexax?

6. Uem oTIIMHArOTCS CONPATAEMBIE pa3MePbl OT HECONPATAEMBIX ?

7. Yto onpenenser J0Myck?

8. Kak cBsi3aHbI MeXIy COOOM MpeaebHbIE pa3Mephl U JOIMYCK?

9. Kak cBsi3aHbI MeXx/1y co00il peesbHble OTKJIOHEHHS U IOy CK?

10. Kak rpaduueckun n300paxaroTcsi pa3Mepbl OTKIIOHEHUS U TI0JIe JOITycKa?

11. YUto Takoe mocajika 1 4TO OHA XapaKTepusyer?

12. Yto Takoe 3azop?

13. Yo Takoe HaTAT?

14. Kakue rpynnsl OCagoK CyIIECTBYIOT? /[ Kakux menel MPUMEHSIOTCS MOCAAKU KaKI0U
rpynmst?

INPAKTUYECKOE 3AHATHE Ne2.
«TOIMMYCKHU U TOCAIKH IJIAJKUX IIUWJIAHIPUYECKUX COEIUHEHUMN»

Hean 3ausTHSA: ONIpe/ieNiEHNE BEIMYMHBI JOIMYCKa, MPEJACIbHBIX Pa3MEpPOB, 3a30POB U HATATOB,
O0Tpa0OTKa HABBIKOB YTCHHSI MAITHHOCTPOUTEILHBIX YePTEKEH ¢ 0003HAYCHUSIMHU JTOTTYCKOB M TIOCAI0K
IpU COMPSDKEHUH JeTajel, MoIb30BaHus TabaunaMu gomyckoB U nocagok 'OCT 25347-2013.

3aganue: 175 3a1aHHOTO conpshkeHus (Tabmuma 1) onpenenuTs npeneiabHble pa3Mephl Bala U
OTBEPCTHSI; ONPEACIIUTh BETUUMHY JOMYCKOB KaXKIOM JIeTajau; HAaWTH BEIMYUHY IPeeIbHbIX 3a30pOB
WM HATATOB M JIOMYCK IMOCAJKHU; TOCTPOUTH TpauK ToJjiel JOMYyCKOB B OIMPECICHHOM MaciiTabe,
HAHECTH BCE pa3Mepbl, OTKIIOHEHUS, JOMYCKH.

HaveptuTh SCKHM3bI compspkeHHss B cOOpe W TMOAETATbHO C O0O3HAYeHHEM TIOCAJO0K |
OTKJIOHCHHUI.

MarepuajibHOe OCHAIIleHHe: YCKU3bI WJIN YePTEKH JIeTallel, CTPaBOYHBIC TaOTHITHI.

Iopsok npoBe1eHUs 3aHATHS.

1. Ucxons u3 3alaHHBIX 0003HAUEHUH TIOCAI0K, 3aMicaTh WX YCIOBHOE 0003HAaUeHHUE JIPOOBIO,
KaK MPUHATO 0003HAYATh MOCAKU HA YePTEkKaxX.

2. 1o tabmuuam 'OCT 25347- 2013 HaliTu OTKJIOHEHHS pa3MEPOB Baja U OTBEPCTHSI.

3. Boluuciauts npeaenbHble pa3Mephl Bajia U OTBEPCTHS.

4. OnpenenuTh BEIMYUHY JTIOMTYCKOB KaXI0W JI€TAJIH.

5. Haiitu BenuuuHy npeaenbHbIX 3a30POB WM HATATOB U IOMYCK MOCAJKU.

6. [TocTpouth rpaduk Moye TOMYCKOB B OMPEIEICHHOM MaciiTaOe, HAaHECTH BCE pa3Mephl,
OTKJIOHEHHS], IOy CKHU.

7. BBIYEPTUTH 3CKHU3BI COMPSOKEHUS B COOpEe W TMOACTANIHHO C O0O3HAUYEHHWEM IOCAIOK H
OTKJIOHCHHUIA.

8. BEIMOTHUTE OTUET B MUCHMEHHOM BHJIE.

JlonycKu ¥ MOCaAKH IVIAAKUX COeIMHEHUI.

O6paboTaTh A€TAIH TOYHO 1T0 HOMHHAIBHOMY pa3Mepy, YKa3aHHOMY Ha YepTexke, MPAKTHICCKU
HEBO3MOKHO M3-32 MHOTOYHCJICHHBIX MOTPEIIHOCTEH, BIMSIOMMX Ha Tporecc oopadotku. [losTomy
pasMep 00pabOTaHHOW NeTald OTPAHUYUBAIOT JIBYMS TMPEACIbHBIMU pa3MepaMu, OJWH U3 KOTOPHIX
HA3bIBACTCS] HAUOOMBIINM TPEICTHHBIM Pa3MEpPOM, a APYTol — HAMMEHBIINM MPEACTbHBIM Pa3MEPOM.

N3mepennemM OTBepCTHST WM Baja C JOMYCTHUMOW TIOTPEIIHOCTBIO OMPEACNSIOT HX
NEHUCTBUTENbHBIN pa3Mmep. JleTanb sBISETCS TOMHOW, €CIM €€ JACHCTBUTENbHBIA pasmep Oobliie
HAaWMEHBIIIETO MPEACIBHOTO pa3Mepa, HO He TPEBOCXOIUT HAUOOIBIIIETO MPESTHFHOTO pa3Mepa.



Taoauna 2
NuauBuayajbHble 3a1aHUSA

Howmep Jlnametp Tlocanka Homep Jlnametp TTocanka

BapHaHT COMIPSIKEHUS, MM COMIPSIKCHUS BapuaHT COTIPSKEHHUS, MM COTIPSIZKCHUS
a a

1 25 H7/f7 16 10 EMA

2 30 H7/js6 17 16 K7/U6

3 16 H7/p6 I 20 R7/M

4 40 H7/eS 19 25 HB/I19

5 12 H7/k6 20 36 H8/js7

6 20 H7/T6 21 45 H8/U8

7 32 FS/h6 22 50 H7/CS

8 50 Js7/b6 23 63 H8/k7

9 SO P7]Iu6 24 75 T7/116

10 63 H7/g6 25 80 DI/1i9

U 75 H8/m7 26 85 H7/m6

12 90 H7/s6 27 90 S7/h6

13 100 H£'1S 28 100 H8'e8

14 HO H7'li6 29 110 HS/117

15 125 H7/t6 30 120 H7/s7

Ha JepTeiKax BMECTO MNPCACIBHBIX PasMEPOB PAJOM C HOMHUHAJIBHBIM pPa3MEpoOM
YKa3bIBaIOT J[Ba IMpPEICIIbHBIX OTKIOHEHUS - BEpXHEE MNpelelbHOe OTKIOHEeHHE - ES, es u HuxHee
npeaenbHoe oTkioHeHue - El, ei (puc. 2).
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Puc. 2. O603Ha4eHue npeaebHbIX Pa3MepPOB HA YepTesKax.

Homyckom THa3pIBarOT Pa3HOCTh MEKTY HanOOJIBIITUM u HaNUMEHBIIUM
npeleNbHBIMUpa3MepaMu, WM  ajdreOpandyeckyr0 pa3sHOCTb MEXKAY BEPXHUM U HIKHUM
OTKJIOHEHMSIMM, XapaKTEPU3YIOIIMMU TOYHOCTb, C KOTOPOM JIOJKEH OBbITh BBIIOJIHEH pa3Mep IpH
M3TOTOBJIEHUU JETAIH.

Jomyck oTBepcTus:

TD=Dmax- Dmin=ES- EI; (1)

Homycksana:

Td—dmax dmin = es- ei.(2)

30HY, OrpaHUYEHHYIO BEPXHUM U HWKHUM OTKJIOHEHHUSIMH, Ha3bIBalOT HojeM jomycka. [Tome
JOMyCKa  OmpelensieTcs  BeIMYMHOM  Jomycka — (KBaJlUTETOM) W €ro  TMOJOKEHUEM
OTHOCHUTEJIIbHOHOMHHAJIBHOTO pa3Mepa (OCHOBHBIM OTKIIOHEHHEM). [Ipu rpadudeckoM H300pakeHUH
T0JIE€ TOMYCKa 3aKJIF0YEHO MEXY JIMHUSAMH, COOTBETCTBYIOLIIUMHU BEPXHEMY M HUOKHEMY OTKJIOHEHUSIM
OTHOCHUTEJIBHO HYJICBOU JINHUH.



B3aumHOe pacnosokeHue ToJied JOMYCKOB CONPATaeMbIX JI€Tajed XapaKTepU3yeT THII
MOCAJIKH U BEJIMYMHBI HANOOJIBIINX U HAUMEHBIITUX 3a30POB WJIA HATSTOB.

Xapaktep COEIMHEHMs JAeTallei, onpeneasieMblii BEIUYMHON IMOIYyYalolUXCsl B HEM 3a30pOB
WM HATSITOB, HA3bIBAETCSA IMOCAAKOW. PasmuuaroT mocagkul Tpex THIOB: C 3a30pOM, C HATATOM H
MEePEXOJIHBIE.

[Tocagka ¢ 3a30poM - ToOcCaaKa, IPH KOTOPOM OOECIIEeYMBAETCS 3a30p B COCIMHEHUU W TIOJIE
JIOMyCKa OTBEPCTUS PACIOJNIOKEHO HaJl IMOJIEM JONMyCKa Bajla. Ty TMOCAAKYy XapaKTepU3YyIOT
HauMeHbIMd  (Smin) u  Hambompmwmii  (Smax) 3a3opel.  Haumenbmmit  3a30p  SuinB
COCIMHEHUHOTBEPCTHS C BaJIOM oOpasyercs, eciu Dpi,OyIeT ycTaHOBJEH Bajl ¢ HauOOIBIIUM
MPEACTBHBIM Pa3MEPOM Umax.

Haunmenbmmit Hatsar (Nnui,) UMEET MECTO B COEAMHEHUHU, €CIH B OTBEPCTHE C HAUOOJIBIIUM
MPEeACTbHBIM pa3sMepoM D OyZleT 3ampeccoBaH Bajdl HAaWUMEHBIIETO MPEAETBLHOTO pa3Mepa dmin, a
HauOoMbIUH HATAT (Nma) - IPU HAUMEHBIIEM MPEACTFHOM pa3Mepe OTBEpCTHS Dl HauOoJbIeM
MIPEICTbHOM pa3Mepe Basla Aumax.

Haubonpmuit HaTAr:

Nmax= dmax Dmin=es- EI; ®

HaumenbmmiiHaTsr:

Nmin =dmin -Dmax =ei- ES.(4)

DpinOyzeT ycTaHoBIeH Bal ¢ HAMOOJNBIIUM TMPEACTBHBIM Pa3MePOM dmax. Hanbomprmii 3a30op
Smax00Opazyercs mpu HAUOOJBIIEM MPENCTLHOM pa3Mepe OTBEPCTHS DMl HAUMEHBIIEM TPEIeTbHOM
pa3mepe Baja dpin.

HawnGonbmuii 3a30p:

Smax = Dmax” dmin =ES- ei; ®
Haunmenpmmii 3a30p:
Smin = Dmin'dmax =EI- eS. (6)

[Tocagka ¢ HaATATOM - MOCAJKa, MIPU KOTOPOH OOECTIEUMBAETCS HATAT B COCIUHEHUH, a TIOJIe
JIOTIyCKa OTBEPCTHsI PACIOJIOKEHO IO MoJieM Aomnycka Bada. Ilocaaky ¢ HaTiIroM XapaKTepU3ylOT
HaMEHBIHAHAN y1,d HAHOONBIIAH N pax

[lepexonHas mocajaka — MOCajaka, MPU KOTOPOM BO3MOXKHO MOJy4YEHHE, Kak 3a30pa, TaKk U
HaTsaTa. B 9TOM citydae mosist J0ImyCKOB OTBEPCTHS U Bajla IEPEKPHIBAIOTCS YACTHYHO WIIH IMTOJTHOCTHIO.

Haubonpmmuii 3a30p:

S= D- d=ES- ei; (7)

HauOospimii HaTsr:
N=d- D= es- EI. (8) maxmax min

Jlommyck TocaiIkii — pa3HOCTh MEXKy HAauOOJBIIUM M HANMEHBITUM 3a30paMu (HATSTaMM) WA
CyMMa JIOITyCKOB OTBEPCTHS U Bajla, COCTABJISIONIMX COCTUHEHHE.

Ban u otBepctue, oOpasyromme mocaaky, UMEIOT OJMH W TOT K€ HOMUHAIBHBIA pazMep U
pa3INyarTCs BEPXHUMHU M HIDKHUMHU OTKJIOHEHHSMU; MOITOMY Ha yepTexax HaJ pa3MepHOH JMHUEH
MOCaaKy 0003HAYAIOT MOCJIE HOMHHAJIBHOTO pa3Mepa ApoObl0, B YHMCIUTEIE KOTOPOM 3amMCHIBAIOT
IpeiebHbIE OTKJIOHEHUS AJI1 OTBEPCTHS, a B 3HAMEHATENe - Mpe/ieTIbHbIe OTKIOHSHHUSI JIsI Bajia.

Coaep:xkanue oTuera

1. YkazaHue Tembl, 1IeNd padoThl, 3a/1aHUS.

2. 3anmch yCIOBHOTO 0003HAYCHUS TOCAIKU Ha OCHOBE 33/1aHUSI.

3. Onpenenenne u 3anuch no Tadmmam ['OCT 25347-82 oTkIIOHEHUST OTBEPCTHSI M BaJIa.

4. Beruncnenue npeebHbIX pa3MepOB Bajla U OTBEPCTHUS.

5. Onpenenenre BEITUYUHBI JOMTYCKOB Ka)I0H JeTau.

6. OnpezenieHre BETMYUHBI MPEJIEIBHBIX 3a30POB WIHM HATATOB U JOMYCK MOCAIKH.

7. IlocTpoenue rpaduka mojeil JAOMYyCKOB B OIpPENEICHHOM MacIiTa0e ¢ HAHECEHHUEM BCEX
pa3MepoB, OTKIOHEHUH, JOITYyCKOB.

8. BeruepuuBaHue 3cKH3a COMPsHKEHUsS B COOpE U MOJIETANbHO C YKa3aHHEM Pa3MepoB.

maxmaxmin



IIpumep oT4eTa MO NPAKTHYECKOMY3AHATHIO.

Tema: nomycku W TOCAIKM TNAAKUX UWIMHIPUYECKUX COEIUHEHHH (yKa3bpIBaeTcsl Ha
TUTYJILHOM JIUCTE, O(DOPMIIEHHOM B COOTBETCTBUHU C MPUHATHIMU TPEOOBAHUSIMH).

Leapb 3aHATHSA: ONIpEEIeHNE BEIMYMHBI IOMYCKa, MPEeAEIbHBIX pPa3MEPOB, 3a30pOB U HATATOB
OpU  CONMPSDKEHUM JIeTalleld, OCBOEHHE MPHEMOBUTEHHMS COOpPOYHBIX U pabouyMx dYepTexen ¢
0003HaUEHUSIMHU TTOCAIOK U OTKJIOHEHHM, U UCTIONh30BaHus TabmmiyionyckoB u mocanok ['OCT 25347-
2013.

3aganue: 175 3a1aHHOTO conpshKeHUs! (Tabiuia 2) onpeaenuTh MpeieibHble pa3Mephl Bala U
OTBEPCTHSI; ONPENEIUTh BETUUHUHY IOy CKOB Ka)KI0M €TaJIN; HAUTU BEIMYUHY IIPEICIIbHBIX

3a30pOB WUJIM HATATOB U JIOMYCK MOCAJKU; MOCTPOUTH rpaduK MOJeH TOMyCKOB B OMPEIEICHHOM
MmaciuTade, HAaHECTH BCe pa3Mepbl, OTKIIOHEHUS, TOMTYCKH.

HaueptuTh 3CKH3BI compshkeHHsT B cOOpe M TMOAETaIbHO C OO0O3HAYEHHEM IOCaJOK U
OTKJIOHEHHH.

MarepuaJjibHOe OCHaIlleHHe: SCKU3bI WM YePTEeKHU JeTaliel, ClIpaBOYHbIE TaOIHUIIbL.

Boinosnenue 3aganus:

ITpumep pacuera.

B 3amanum BUJ conpspKeHMs 33aJaH HOMHUHAIBHBIM TUAMETPOM M YCIOBHBIM O0O3HaY€HUEM
KOHKPETHOM Mmocaaku. 3a/laH0 COMpsHKEHHE HOMMHAJIBHOTO JAMaMerpa 65 MM, Mocajka ¢ 3a30pOM B
CUCTEME OTBEPCTHSI.

1. Ha ocHOBe 3a71aHsl 3aNMIChIBaEéM yCJIOBHOE 0003HAUEHUE MOCAIKU:

2. ITo Tabmuuam 'OCT 25347-82 onpenensieM OTKJIOHEHUS! OTBEPCTHS U Baa:

st otBepetus: ES =+ 0,019 mm; EI = 0;

g Bajazes = - 0,030 mm; ei = - 0,049 mm;

+0,019

3anuceiBaeM: st otBepetust @ 65 H6 = O 65 MM; 111 Bajga @ 65 - f6 = mMm.

3. Haxomum mpenenbHbIe pa3Mepsl AeTaleu:
D=D+ES=65+0,019=65,019 mm; .
Dwmu; min— D+ EI=65

dmm; o =d+es=65+(-0,030) = 64,970
dip=d +ei=65+(-0,049) = 64,951 mm.

4. OmnpenensieM BeIMYMHY JOIMYCKOB Pa3MepoB JAeTameii:
orBepctue TD = Dmax_ Dmin: 65,019 — 65 =0,019 mm;
Ban Td = dmax_ dmin: 64,970 — 64,951 = 0,019 mm.

5. OnpenernseM BeTUYHUHY MPEACIbHBIX 3a30POB U JOMYCK MOCAIKH:
Smm; X =D — dip = 65,019 — 64,951 = 0,068

Swu; i =Dy —do =65 64,970 = 0,030
TS =S, 0x Simin= 0-068 — 0,030 = 0,038 Mw.

6. CTpouM cxeMy pacroiaoXKeHus moJiei JomycKoB (puc. 3).
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Puc. 3. Cxema pacnoJioxkeHusi 1oJieid 101MyCKOB.
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7. BeruepunBaeM comnpsikeHue B cOOpe U MoAeTanbHO (puc. 4)
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Puc. 4. O0o3HayeHHe MOCAJOK M OTKJIOHEHHIl pa3MepoB Ha cOOpPOYHOM 4YepTexe H
NOJETAJIBHO.

KOHTPOJIBHBIE BOITPOCHI

1. IToueMy mpu U3rOTOBIICHUH U3EUIl HEN30€KHBI IOIPEIIHOCTH Pa3MepOB?

2. B yem pa3Huiia Mex/1y HOMUHAJIBHBIM U JIEHCTBUTENIbHBIM pa3MepoM?

3. Kak 00603HayuatoTcst IMHEHHBIE pa3Mephl U UX MIPUJEIIbHbIE OTKIOHEHHS Ha YyepTexax?

4. Yto ompenensieT AOMyCcK?

8. Kak cBs3anbl Mex 1y co00ii mpeenbHble pa3Mepbl U J0MyCcK?

9. Kak cBsi3aHbl MeX1y cOO0M NpeaesIbHbIE OTKJIOHEHUS U I0IYCK?

10. Yto Takoe nocazika 1 4To OHA XapaKTepusyer?

11. Yto Takoe 3a3o0p?

12. Yto Takoe HaTAr?

13. Kakue rpynmsl 1Mocagok CymecTBYIOT? [ Kakux meneid MpUMEHSIOTCS TOCAAKN KaKI0HM
rpynmst?

IMPAKTUYECKOE 3AHSATHUE Ne3.
«KOHTPOJIb ITIEPOXOBATOCTH TIOBEPXHOCTH»

Leab 3aHATHA: H3yUYE€HHUE METOZOB KOHTPOJIS IIEPOXOBATOCTH MIOBEPXHOCTH.

3aganmMe: nocTaHIApPTHHIMOOpA3IaM ILIEPOXOBATOCTHONPEAETUTh ILIEPOXOBATOCTh JCTaJH,
BBIITOJIHUTH 3CKU3 JAcTalln C 0003HaUYEeHUEM mepoxoBaTOCTH, CpaBHHUTb IIOJIYyYCHHBIC
3Ha4YEeHHUANIapaMeTpa LIEPOXOBATOCTUC YKa3aHHBIMU HA YEPTEKE JAETANH, AATh 3aKJIIOUYEHHE O TOJIHOCTH
JeTallu.

MarepunajibHOe OCHalleHHe: HA0Op CTaHIAPTHHIX OOpPA3LOB IIEPOXOBATOCTH,IACTAIH IS
oIpezieNICHUs IIEPOXOBAaTOCTH, YEPTEKHU JeTaJIECH.

ITopsinoxk npoBeneHus 3aHATHSA.

1. OnpenenuTh napamMeTp MIEPOXOBATOCTH MOBEPXHOCTU MPOBEPAEMOI JeTalll CPAaBHEHUEM CO
CTaHJIapTHBIMHOOPA31laMH ILIEPOXOBATOCTH.

2. Ilo rtabmumam T'OCT  2789%ompenenuts  OmbkaillieeMeHbIIEE  3HAUCHUE U3
IIPEIIIOYTUTEIBHOTO PsIa.

3. BeINOMHATH 3CKU3ETaIN ¢ 0003HAYCHHEM IIIEPOXOBATOCTH.

4. CpaBHUTb IIOJYUYEHHBIC 3HAUCHUS IIapaMeTpa LIEpPOXOBATOCTUC YKA3aHHBIMM Ha YEpTEXE
JeTalll, AaTh 3aKJIIOYEHHUE O TOJJHOCTHU JAETAIIN.

5. BBINOJIHUTE OTYET B MMCHMEHHOM BHIE.

ITonsiTHe 0 11€POXOBATOCTH MOBEPXHOCTH.

[Ipu mexaHuveckoil o0paboTKe aeTaneld Ha MX MOBEPXHOCTAX OCTAIOTCAMUKPOHEPOBHOCTH,
oOpa3zymoluecs B pe3ysbTaTe KOIMUpOBaHUS Ha oOpabOoTaHHOHNOBEpXHOCTU (OpMbI U Je(EKTOB
peXyIIeil YacTH MHCTPYMEHTA, B PE3yJIbTaTeTPEHUsI HHCTPYMEHTOB O JIeTallb, BUOpAIIMU HHCTPYMEHTA



U JeTaad ¥ T.1.MUKpPOHEPOBHOCTH OKa3bIBAIOT OOJBIIOE BIUSHHE Ha 3KCIUTyaTal[MOHHBIEKAueCTBa
JeTajell: HM3HOCOCTOWKOCTh, TPEHHUE, YCTAJIOCTHYIO IPOYHOCTh, AHTUKOPPO3UIHYIO CTOMKOCTB,
HPOYHOCTH U JIP.

Cormacro I'OCT 2789-73 «lllepoxoBarocTe MOBEpXHOCTH. IlapameTpsl M XapaKTEpUCTUKI
IIEPOXOBATOCTHIO0 TOBEPXHOCTU HA3bIBAETCSICOBOKYIMHOCTh HEPOBHOCTEH C OTHOCHUTENIBHO MAJIbIMH
mraramMy Ha 0a30BOH JJIMHE.

bazoBas anunHa / — 3T0 ANTMHA y4acTKa MOBEPXHOCTH, BBIOPAHHOTO JJISIOLEHKH IIEPOXOBATOCTH.
3nauenus 6azoBou anuHbI Beiouparot u3z 'OCT 2789.

[Ipu ompeneneHun MIEPOXOBATOCTH OTCUET BEAETCA OT €JUHOIM 0a3bl, 3aKOTOPYIO NPHUHSITA
CPeIHSISL JTMHUS TIPOPUIIS 1.

Cpenneil nuHuel npoduiis m Ha3bIBAIOT 0a30BYIO JIMHUIO, UMEIOLIYI0 (hOpMYy HOMHMHAIBHOTO
npoduiIs U eIy o 1eCTBUTEIbHBIN PO UIb TaK, YTOOBI B IIpeenax 0a30Boi

JUIMHBI | cpeHee KBaJpaTHYHOE OTKJIOHEHHE MPO(UIISA OT 3TOM JTUHUU OBLIIO MUHMMAJIbHBIM.
JomnyckaeTcss npuOIMKEHHOE OMPEIeICHUENIONO0KEeHHsI CpEeAHEeH JTMHUN — IJIOAAN 10 00e CTOPOHBI
OT JINHUM M JOJDKHBIOBITH PaBHBI.

KonmuecTBeHHO 11€pOX0OBaTOCTh MOBEPXHOCTH OLEHUBAIOT 110 CIIEAYIOIMMIIapaMeTpam:

1) cpennee apupmernueckoe OTKIOHeHHE Tnpoduis Ra— cpeaHeeapuMeTHUECKOE U3
a0COJTIOTHBIX 3HAYEHUN OTKJIOHEHHS Tpoduis /y/ B mpeaenax06a3oBoil IuHbI (puc. 5);

“ 0 i=1
I1¢ y;- OTKIOHCHHE MPOGWII, T.c. PACCTOSHHE MEXAY JHO00H TOYKOMIPODMIS M CpemHeil

JIMHUCH;
1 - YUCTIO BEIOPAHHBIX TOUeK npoduiis Ha 6a30BoATHHE.

ol -~ Ty W T

Puc. 5. IlTapameTpsl IEPOXOBATOCTH.
2)BpicoTa HepoBHOCTH Tmipodwis 1o 10 Toukam Rz— cyMmmacpenHeapupMeTHIeCKuX

abCOIIOTHBIX OTKJIOHCHWH BBICOT ISITH HAUOONBIIMXBBICTYIOB F; M TIyOUH ISTH HaMOOIBIIMX

Brajud H .

imin® IPenenax 0a30BOMIJIUHBI OT CPEAHEH JIMHUU M1,

5 5
R, = l_(z / Himax/+ >/ Himin/) -

(10) :} i=1 i=1
[IpakTudecku ynoOHee MOIB30BaThCS CIEMyIOIIeH (GopMyon

R, = 1 (D himax—>_ himin) -
(11) Sir= =1



e h imax

CpeIHeH JIMHUK U HE TepeceKaroniei mpopuiib;
Rjppip~ PACCTOAHHE OT HU3IIMX TOYEK 5 HAMOONBIIMX BIIA/MH 10 STOHINHHH.

PaCCTOAHUC OT BBICHINX TOYCK 5 HanOOJBIINX BBICTYIIOB NOJIMHUMU, HapaHHeHLHOﬁ

3)naubonbmias BeMUYMHA MPOPMIs Rmax— pacCcTOSHUE MEXAY JTUHUEHBBICTYNIOB U JIMHUEH
BIIJH MPOQUIIS B TIpe/ienax 0a30BoOH JITUHBL,
4)cpenHuii mar HepoOBHOCTEH S,,,~ Cpe/iHee 3Ha4YCHHE 1ara HePOBHOCTEH BIIpeieax 0a30BOit

JIAHBL:

] H
S, =— Z Smi »
L=

(12)

Irac Smi— miar HepOBHOCTCﬁ — JJIMHAa OTpE3Ka cpez[Heﬁ JIMHUU,0TPAHUYICHHOTO TOYKaMH

HIepeceyeHusl 3TOI JTMHUM OJJHOMMEHHBIX CTOPOHCOCEIHHUX TTOBEPXHOCTEH.
5) cpemHuil mar MECTHBIX BBICTYNOB mpoduis (HEpOBHOCTEH mMoBepuIMHaAM) S — cpenHee
3HAYECHHUE 1ara MECTHBIX BBICTYIIOB MPO(HIIS B Ipeesiax0a30Boil [UIMHBL:

s=13si.

[
(13) =
6) OTHOCHUTENbHAs OMOpHAas UIMHA TPOGUIIs t,~ OTHOWEHHE OTMOPHOM THHBI K 0a30BO#
niuge /.
w="2100%.
(14)

OnopHas nnMHA ,PaBHa CyMME JUIMH OTPE3KOB bi, oTcekaeMbIX Ha3aJ[aHHOM YypOBHE B

MaTepualie BHICTYIIOB. YPOBEHb CE€UEHUs MPO(UIIS p— pacCTOSIHUE MEXKIY JTUHUEH BBICTYTIOB WIMHHEH,
nepeceKaroniei npoguiib, SKBUIUCTAHTHO JIUHUHU BBICTYIIOB.

[ITepoxoBaTrocTh TOBEpXHOCTEH 0003HAUYAIOT Ha depTekax B coorBeTcTBUU ¢ ['OCT2.309-73
«ECK/. O6o03HaueHHs LIEPOXOBAaTOCTH nosepxHocTel».CTpyKkTypa 0003HaYeHUS
HIEpPOXOBAaTOCTUIIPUBEICHA Ha pHC. 6.

Bua obpaboten 1

APYIHe 10M0IHH-
TeIbHBIC YEAAHIA
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Puc. 6. CtpykTypa 0003Ha4eHHUs IEPOXOBATOCTH.

Ha puc. 6 mnokazanbl 00O3HaueHHs IIEPOXOBATOCTHU I DPA3NIMYHBIX BHUAOB 00paboTku.B
0003HAYEHUH IIEPOXOBATOCTH MMOBEPXHOCTH, BUI 00pabOTKHM KOTOPOH KOHCTPYKTOp HE YCTaHABIMBAET,
MPUMEHSIOT 3HaK, YKa3aHHbIA Ha puC. 7,a; 3TOT 3HAK SBJSETCS MPEANOYTUTENbHBIM. B 0003HaueHnn
IIEPOXOBATOCTH, 00pa3yeMoil ynaleHHeM cJios MaTepHuajia (TOYeHHEM, CBEpPJICHHEM, TpPaBJIEHHUEM H
T.1.), TPUMEHSIOT 3HAK, yKa3aHHbIA Ha puc. 7,0. B 0003HAYCHHHIIIEPOXOBATOCTH MOBEPXHOCTH,
oOpa3yemoil 6e3 CHATUS Ci0s Marepuana (JIUThe, 00pabOTKaJaBICHUEM U T.I.), IPUMEHSIOT 3HAK,
yKa3aHHBIN Ha puc. 7,6.



a) a) B)

Puc. 7. O003Ha4eHNe MIEPOXOBATOCTH /1JIsl PA3JIMYHBIX BUI0B 00padOTKH.

CymiecTBYIOT TpH cI1oco0a OnpeIeeH s IePOXOBaTOCTH:

- BU3YaJIbHBIM, pu KOTOPOMBEIINYUHY LIEpOXOBATOCTH yCTaHaBJIUBAIOT,
CPaBHHMBASKOHTPOJIMPYEMYIO TOBEPXHOCTH C MIOBEPXHOCTHIO 00OPA3IIOB (ITAJIOHOB);

- OHTI/I‘IGCKI/If/'I, IIprU KOTOPOM BCJIMYMHY IICPOXOBATOCTU HU3MCPAIOT Ha OHTquCKHXHpH60an
METOJIOM MHTep(EPEHINN TN CBETOBOTO CEUCHHUS;

- LIYTIOBOM, MPH KOTOPOM BEJIMYUHY IIEPOXOBATOCTU MU3MEPSIIOT Ha CHEIUAIbHBIX MPHOOpax -
npoduomerpax mimnpoduorpadax ¢ MOMOIIBIO HIyIa BOCIIPOU3BOAAT MPOPHIH TOBEPXHOCTH.

Coaep:xkanue oTuera

1. YkazaHue TeMsl, e PaOOThI, 3a1aHUsL.

2. Onpenenenue mapaMeTpa MIepOXOBaTOCTH TOBEPXHOCTH MPOBEPSIEMON JIeTalli CpaBHEHHEM
CO CTaH/IapTHHIMHOOPA3aMH [IEPOXOBATOCTH.

3. Onpenenenue OMMKANIIETr0 MEHBIIETO3HAYEHUSI U3 MIPEANOYTUTEIBLHOTO psiia O Tabaunam
['OCT 2789.

4. BrImonHeHne 3CKU3aAeTal ¢ 0003HaYeHUEM [IEPOXOBATOCTH.

5. CpaBHEHHE MONYyYEHHBIX 3HAUCHUH NapaMeTpa MIepOXOBaTOCTHC YKa3aHHBIMH Ha YEpTEkKe
JeTaH.

6. CrienaTp 3aKII0YEHHIE O TOJHOCTH JICTAIH.

IIpumep oT4eTa MO MPAKTUYECKOMY3AHATHIO.

Tema: KOHTpPOJb IIEPOXOBATOCTH TIOBEPXHOCTH (YKa3bIBaeTCsl HA TUTYJIBHOM JIHCTE,
0(OPMIIEHHOM B COOTBETCTBUU C MPUHATHIMU TPEOOBAHUSIMH).

Heapb 3aHATHA: N3yUYEHNE METOAOB KOHTPOJIS IIEPOXOBATOCTH MOBEPXHOCTH.

3aganue: NOCTaHIAPTHRIMOOpA3IaM MIEPOXOBATOCTUOMNPEIACIUTh IIEPOXOBATOCTh JI€TAH,
BBIMIOJIHUTh ~ OCKWU3  JIeTall ¢  OOO3HAYeHHWEM  IIEPOXOBAaTOCTH, CPAaBHUTH  IOJYYCHHBIC
3HAUEHUsANIapaMeTpa MIePOXOBATOCTUC YKAa3aHHBIMU Ha YEPTEXKE JI€Tal, JaTh 3aKJIIOUEHUE O TOTHOCTHU
JeTalIu.

MarepuajibHOe OCHalleHHMe: HAa0Op CTaHAAPTHBIX OOpa3IOB MIEPOXOBATOCTU,ACTANU IS
OIpeeNICHUs IIEPOXOBATOCTH, YEPTEKH JETAJICH.

IIpumMep BbINOJIHEHUSsI 3a1aHUS:

B 3agannun maHa aetaib THUIA «BATHKY.

1.OmpenensieM mapameTp MIEPOXOBATOCTH TIOBEPXHOCTH MPOBEPSIEMON JIeTaTl CPAaBHEHUEM CO
CTaHapTHBIMHOOpA3IaMHu IIEPOXOBATOCTH, MOJIyYaeM CICAYIONIUE 3HAYCHHUSA: HA MOBEPXHOCTAX A-
1,0, na nosepxuoctsix b — §8,0.

A
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2. OnpenensieMOIMKaUIIMEMEHBIINE3HAUYSHHUST U3 TMPEAIOYTUTEIFHOTO psa IO TadIHIaM
I'OCT 2789 (Tabmura 3), moirydaeM Ha moBepXHOCTIX A- 0,8, Ha moBepxHOCTsIX b — 6,3.



3navyenus napamerpoB Ra u Rzno 'OCT 2789

Ra MKM |Rz. MKBIL Pexomennyemast
MIpENOYTUTENb [3HAYCHUS 0azoBasi [IBHA.
HbIE 3HAYEHHS MM

50 80. 63; 40 360; 250; 200; 160[8

25 40. 32;20 160; 125;100: SO (8

12.5 20: 16: 10 SO; 63; 50; 40 8

6,3 10, 8; 5 40; 32; 25;20 2,5

3 5; 45 2,5 20:16:12.5.10 2.5

1,6 2.5;1,2;1.25 10; 8; 6,3 0,8

0,8 1.25:1:0,63 6,3;5;4;3,2 0,8

0.4 0.63;0.5: 0,32 |3,2;2,5;2; 1,6 0,8

0,2 0,32;0.25;0.16 |1,6;1,25;1:0,8 0,25

0,1 0.16; 0.125; 0.08 |0.8: 0,63; 0,5; 0,4 |0,25

0,05 0,08; 0,063; 0.04 10.4: 0,32; 0.25; 0,2/0.25

0,025 0.04: 0,032;0.02 10,2; 0,16: 0.125;/0.25

- 0,01; 0,008 8;, 0,04; 0,032 10,08

4. BeImtoyiHsAEM OCKHU3ACTAaIN C 0003HaUYEeHHEM MEPOXOBATOCTH.

V' Ra6,3 (\/)

Taoanna 3

5. CpaBHMBaeM MOJTy4YEHHbIE 3HAYECHUS MapaMEeTPOB IIEPOXOBATOCTHC YKa3aHHBIMU Ha

YCPTCIKE ACTAJIN.

V' Ra6,3 (V)

@ @0,008 {ﬂ

o Ra 0.8

@ 23h7

o Ra0.8

@l 5k

o0

40




6. 3akIr04eHNEe O TOJHOCTU KOHTPOJIMPYEMOM JIeTaau: IapaMeTphl LEPOXOBATOCTUIETAIM TUIIA
«BaJlUK», KOHTPOJb  KOTOPHIX  MPOBOAWICA B  NPAaKTUYECKOW  pabore,  yIOBIETBOPSIOT
yciioBUOrogHocty. Ha ocHoBaHMHM 3TOTO 1€Tanb NpU3HAETCS TOIHOM.

KOHTPOJIBHBIE BOITPOCHI

1. Yro Takoe 1EpOXOBATOCTH MOBEPXHOCTH?

2. HazoBuTe napameTpsl MIEpOXOBATOCTH NOBEPXHOCTH.

3. Hapucyiite ycaoBHBIE 3HAKU IIEPOXOBATOCTH HA YEPTEXKE U HA30BUTE, YTO OHU 0003HAYAIOT.

4. HazoBuTe criocoObI OMpeIeNICH s IIEPOXOBATOCTH.

IMPAKTUYECKOE 3AHSATHE Ne 4
«3MEPEHUE PASMEPOB JETAJEMIIITAHT EHIIUPKYJIEM»

Llenp 3aHATHSI: OCBOCHHE TPUEMOB MPUMEHEHUS IITAHTCHUUPKYJSIAIS —ONpeaeseHus
pa3MepoB AeTaliell U MIPOBEPKa COOTBETCTBHSI 3TUX Pa3MEPOB 3aJaHHBIM HA ICKU3€E WM YEPTEXKE, T.C.
ONpeJIETICHUE TOTHOCTH U3MEPSAEMBIX JIETAICH.

3aganue: U3yuynTh KOHCTPYKLHMIO IITAHT€HIUPKYJISL, PACCMOTPETh MOPAJOK OTCUETA TOKAa3aHUI
U ONpEeAENUTh pPE3ylbTaTbl MU3MEPEHHH M0 IIKajJaM €ro IMITAHTd M HOHWYCa, OCBOUTh IPHUEMBI
U3MEpPEHUs] pa3MepoB JeTalieil pa3HbIX (OpM, MPOBECTH HM3MEPEHHUS Ha KOHTPOJIMPYEMOH NeTanu u
OLICHUTH €€ TOHOCTb.

BbINOTHUTH OTYET B TUCBMEHHOM BUJE.

MarepuajibHOE OCHALEHHE: MaKeT IITaHMeHUUpPKyJs, mraHreHuupkymm [HIT-1-125—0,1
(I'OCT 166—89), LIII-1I-250—630-0,05 (I'OCT 166—389), LILI-ITI-0—500-0,05 (I'OCT 166—89),
JIeTaJu, SCKU3bl WIN YEPTEXKHU JIeTATICH.

ITopsinox npoBeneHus 3aHATHSA.

1. O3HakOMUTBCA € TIpaBUIIaMU 0€30MaCHOCTHU MPH BBHITOJTHEHUH PaOOTHI.

2. IloBTOpUTH Ha3BaHMs 2JIEMEHTOB IUTAHICHLUPKYJSA, MCIOJIB3YS MakKeT IITaHT€HLUPKYJI,
cpencTBa usmepenus (mwranreHuupkyas [HI-1-125-0,1).

3. PaccMOTpeTh MOPSIIOK OTCUETA TOKA3aHUM IITAHT€HIIUPKYJIS.

4. Omnpenenuts TOJHOCTh BBIJJAHHOTO HHCTPYMEHTA JUIsl MPOBEICHHUSIKOHTPOJS pPa3sMepoB
W3JEIHNS.

5. 3yunTh yepTex WINA 3CKU3 ACTAIH.

6. BBINOIHUTH N3MEpPEHHS pa3MEPOB UMEIOILEHCS AETAIU U 3alIUCaTh PE3YJIbTaThl U3MEPEHUH.

7. OLleHUTh TOTHOCTH KOHTPOJIUPYEMOM IeTaNIH.

8. CocTaBUTh OTYET.

CpencTBo u3mepeHmus.

B mpaktudeckoit pabote a1t KOHTPOJIS pa3MepOB JIeTalld UCTIONIb3yeTCsl ITaHreHIMpKyb LI
[-125-0,1 (puc. 8), muanazon uamepenus koroporo ot 0 mo 125 mm. lllTaHreHIUPKYIH COCTOUT W3
LITaHT¥ 5, Ha KOTOPOM HaHEeceHa IKaia ¢ 1eHoil aenenus 1 m. Ilo mranre nepensuraercsa pamka 3 co
BCIIOMOTATEIbHOM IIKAJIONM 7 HOHMYCA, KOTOPAas MO3BOJIAET OTCUMTHIBATH JOJW JIEJIECHUS IIKAJIbI
HITaHTH.

Ilena peneHus IIKanbl HOHMYCAa Yy paccMarpuBaemMoro mraHreHuupkyias 0,1 mwm.
[ITanreHIMUPKYIb cCHaOXeH ryOKkamMu & JUIsl Hapy>KHBIX U3MEpPEeHUH U / JUIsi BHYyTPEHHUX

W3MEPEHUN, a TaKke 3aXMMHBIM BHUHTOM 2. K pamke 3 HOHMyca NpUKpeEIUieHa JIMHEHKa 6
[ITyOMHOMEpAa UILIOCKAs! MPYKUHA 4.

IIpn w3MepeHUM OIpPEAENAIOT LEJ0€ YUCIO MWUIMMETPOB KOHTPOJIMPYEMOTO pa3Mepa Io
IIKaJIe [ITaHTH, I 9Yer0 OTCUUTHIBAIOT HA HEH IITpHUX, OMMHKAWIINN MEHBIIUN K HYJIEBOMY IITPUXY
HOHHMYCA. DTOT WITPHUX, YKA3bIBAIOUIMN HA IEJI0€ YHUCIO0 MHJUIMMETPOB KOHTPOJMPYEMOTO pasMepa
JIeTaii, HeoOXOAUMO 3allOMHUTE U Jajiee, el TpeOyeTcs, ONpeAeIUTh AeCAThIE J0JIM MIIMMETPa
0 IIKaJie HOHUYca. J[Jst 3TOro OTCUMTHIBAIOT HA IIKaje HOHMYCA IITPHUX, COBMAJAIONINN CO IITPUXOM
LITAHTH, 3aIIOMUHAIOT YUCJIO IEJIEHUM OT €r0 HyJIEBOTO IITPUXa NYMHOXKAIOT HA LIEHY JEJIECHUS IIKaJIb
HOHUYyca. Pe3ynbrar u3MepeHns BBIYUCISIOT, CYMMHpPYs LIEJI0€ YHCIIO MUUINMETPOB U AECATHIE JTOJIH
MUJUTUMETPA.



Puc. 8. Iltanrenuupkyas HII-1-125-0,1.
Jeranu, noaiexaiiye U3MEpEeHUIo, MOryT ObITh pa3HbIMU. C HCIOJIB30BAHUEM YKa3aHHOTO
CpeICTBa M3MEPEHHUsI JOIYCKAeTCsl KOHTPOJb JETalled TUNA TeJl BPAILCHUS WU TeJl, OrPaHUYEHHBIX

noBepxHocTsAMU. [IprMeps! Takux aeTaneil n300paxeHsl Ha puc. 9.
HeoOxomumo, uToObl TpeOOBaHUS K TOUHOCTH HM3MEPEHH MOIJIHU ObITh MPOKOHTPOIUPOBAHBI

HCIOJIb3YEMBIM CPECACTBOM U3MCPCHHU.

[Tpu w3yyeHUM 3CKU3a JETalH, MPEANoJiaraeMod K H3MEPEeHHI0, HEOOXOAMMO OMNpEAeIUTh
JIOTIYCK Ha pa3Mephl, yKa3aHHbIE HAa 3CKU3€, W MPOBECTH pacdyeT HauOOJBIINX W HAUMEHBIIUX
MpeJeNbHBIX pa3MepoB. Bece pe3ynbraTel mpeAcTaBUTh B BUAe Tabmuibl. Hampumep, 1t qeTany Tuma
«BaJ», TPUBEACHHON HA PUC. 9, a, — 3TO JaHHbIE TAOIUIIEI 4, a JUIsI IeTalld, OTPAaHUYCHHOM TUTOCKHUMH

Puc. 9.9cku3 nerajm Tuna «Ban» (a) M 1eTajau, OrpaHMYEeHHOM
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IVIOCKMMH NOBepXHOCTAMH (0).

MOBEPXHOCTSAMH, KaK HU300pakeHo Ha puc. 9, 6, — Tabmuipl 5.

OcranpHble pa3Mepsl AeTaid CBOOOAHBIC, T.6. MOTYT UMETh JOCTATOYHO OOJIBIIYIO BEIIMUUHY

J0ITyCKa, OIIPCACIIACMYIO T10 CIICHIUaJIbHBIM Ta6J'II/II_[aM, N KOHTPOJIKO HE IMOJICIKAT.

I[Ol'lyCK ! NpeEaC/IbHbIC pasMEpPbI I/I3MepﬂeMOI7[ JeTajamn

THIIA «BaJD»

Pazmep, MM /lonmyck, MM [IpenenbHbli pazmep, MM
HanOOobIINIT HAUMEHbIINH
2007 0,3 20,3 20
0,3 18,1 17,8
1 r>+0,1 -0,2

Taoanua 4




Ta6auua 5
Jomyck u nmpeaeabHbie pa3Mepbl H3MepPsieMOM 1eTaJjIu,
OrPAHUYCHHOH IJIOCKOCTAMM

[MpeaeALHEIH pasMep, MM
Pasmep, MM Aonyck, MM
HauOOARITHH HaHUMeHBITHEH

25%0:3 0,3 25,3 25
38+0! 0,1 38,1 38
50702 0,2 50,2 50
18_5 4 0,1 18 17,9
40_, 4 0,3 40 397

IHoaroroBka K H3MepEeHUAM

1. TmartenbHO NPOTEPETh MOBEPXHOCTU HETallM, MOJUIeKAIIME KOHTPONIO, JUISl yAaJeHUs
HAJIMIIIUX YaCTHUEK METaJlIa, HAIPUMED, CTPYKKH.

2. [IporepeTh n3MepUTENbHBIE MOBEPXHOCTU I'YOOK IITAHT€HIIUPKYJISL.

3. IlpoBepuUTb TOTOBHOCTH IITAHTEHUMPKYJS K IPOBEIEHUI0 H3MEPEHUN, B YaCTHOCTH
MIPOBEPUTH IMPaBUIBHOCTh YCTAHOBKU HAa «HYJIbY»; HYJIEBble HITPUXM HOHMYCAa U IUTAHTH JOJKHBI
TOYHO COBIA/ATh.

Buumanue! Eciu cosnaodenue Oenenuti omcymcmeyem, mo Npo8OOUMb UMepeHue
Henvss. B aToM ciydyae HeoOXoauMo JUO0 YCTPaHUT HETOYHOCTh MHCTPYMEHTA, JIMOO 3aMEHHTH €ro,
YTOOBI BHOBb BBIITOJIHUTH U3MEPEHHUS.

IIpoBeaenue u3MepeHn

[Ipu mpoBeaeHMH H3MEpEHUN JeTalb JODKHAa ObITh B JIEBOM pyKe, NMpUYEM HEOOXOAUMO
yIEP)KUBATh JIETallb HENAIEKO OT I'yOOK IITaHreHIMPKYIA. OZHOBPEMEHHO OOJBIINM MalbleM MPaBoii
PYKH, KOTOpasi MOAJIEPKUBAET €ro MTaHry (IIelKy), HeoOXoauMO MepeMeniaTb paMKy A0 IUIOTHOTO
COINPUKOCHOBEHHSI HM3MEPHUTEIbHBIX T'yOOK IITAHTCHIUPKYIS C M3MEpsieMOH IMOBEpXHOCThIO, HE
nomyckas ux nepekoca (puc. 10, a). [lomoxkenne paMku HEOOXOAMMO 3aKPEMUTh 3a)KUMHBIM BUHTOM.
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Puc. 10. IpoBeaeHue u3MepeHuii NP MOMOIIH IITAHT €HITHPKYJISL.

JIJist TOYHOTO OTCYETa MOKa3aHWUM CO MIKAJI MTAaHTH U HOHUYCA ITaHTeHIUPKYIb HE0OXOIMMO
JIepkKaTh NpsAMo nepen rasamu. [IpaBunbHOE HampaBiIeHUE B3IVIa HA MIKAIY [PU OTCYETE MOKa3aHH
BUJHO Ha puc. 10, 6. Pe3ynpraTsl u3MepeHuii Tpedyercs 3amucaTh.

Conep:xaHue oTyeTa

1. Ykazanue Tembl, 1IeNd padoThI, 3a/1aHus, CPEACTBA U3MEPEHUSL.




2. N3o6paxenue sckuza mranreHupkyns [II-1-125-0,1 mo TOCT 166—89 ¢ omucanuem
Ha3BAHUU AJIEMEHTOB, U3 KOTOPHIX OH COCTOUT.

3. 3amuce mnopsika OTcYeTa MOKa3aHUM €O IIKajl INTAaHTM M HOHMYCAa M OIpEAciICHUE
pe3yabTaTOB U3MEPEHUSI.

4. N300pakeHne 3CK13a U3MEPSIeMOHl JIeTalli ¢ yKa3aHHEeM Pa3MepoB.

5. 3anuck AaHHBIX, TOJYUYEHHBIX MPU U3yUYEHUH YepTeka WK ICKU3a U3MEPSEeMON JieTallu.

6. 3anuce pe3ynbTaTOB U3MEPEHUH.

7. 3aKIr0YeHHE O TOAHOCTH KOHTPOJIUPYEMOM IETAIIH.

IIpumep oTyeTa MO NPAKTHYECKOMY3aHSATHIO.

Tema: uzmepeHue pazMepoB JeTanell MTaHTeHIUPKYyIeM (yKa3blBaeTCsl Ha TUTYJIHLHOM JIUCTE,
O0(OPMIIEHHOM B COOTBETCTBUU C MPUHATHIMU TPEOOBAHUSIMH).

Ilenp 3aHATHA: OCBOCHHE IPUEMOB IPUMEHEHMSI IUTAHTEHUUPKYJIA JUIsl ONPENEIICHUs
pa3MepoB JeTasiell U MPOBEPKH COOTBETCTBHUS ATHX Pa3MEPOB 3aJaHHBIM Ha YEPTEXKeE.

3aganue: NU3yuUTh KOHCTPYKLHMIO IITAHTCHIIMPKYJIS, YCBOUTH MOPSIOK OTCUETA €ro NMOKa3aHUN
U OIpeJieIeHHe pPe3ylbTaTOB M3MEpPEHUH M0 IIKajgaM IITaHTW M HOHHUYCA, NMPUMEHUTh YCBOCHHBIE
IIPUEMBI U3MEPEHNUS I KOHTPOJIS pPa3MEPOB KOHKPETHOM AETAM U OLEHKU €€ TOJHOCTH.

MarepuajibHOE OCHALIIEHHE: MAKET IITaHMeHUMPKYJI, Tanrenuupkymu HII-1-125-0,1, [HII-
11-250(630)-0,05, LILI-III-0(500) -0,05, neTanu, 3CKU3bI AeTaTCH.

CpencrBa usmepenus: mranreHuupkyib [I-1-125-0,1 (TOCT 166—289).

BBINONMHUTE ACKU3 IITAHTEHUIUPKYIS, HCIONB3ys pHuc. 8. VYka3aTb uLHU(pamMu OCHOBHBIE
AIIEMEHTHI €r0 KOHCTPYKLHUH.

Ha3Banust OCHOBHBIX 3JIEMEHTOB IITAaHT€HIIUPKYJIS:

1 — TyOKM [UId BHYTPEHHUX M3MEpPEHUM; 2 — 3aKUMHOW BUHT; 3 — paMKa HOHHYyca; 4 —
IUIOCKAs MpY)KKWHA; 5 — INTaHra; 6 — JuHeiika rmyouHoMepa; 7 — HIKajla HOHUyca; § — TyOKH it
HapY>KHBIX U3MEPEHUI.

H3mepsiemas qeralib: JeTallb TUIIA «Baj.

BBINOIHUTD 3CKU3 JIeTaly ¢ yKa3aHUEM pa3MepoB, UCIIOJB3Ys pucC. 8.

BbInosiHeHUe 3a/IaHMSI: O3HAKOMMJIUCH C TPaBWJIaMU O€30MAaCHOCTH TPU  BBIMOJIHEHUH
U3MEpPEHU IITAHTeHIMPKYJIEM; TOBTOPWJIM Ha3BaHUS d3JEMEHTOB €ro KOHCTPYKLUHU TpHU
03HAKOMJIEHMH C MAKETOM LITAHTE€HIUPKYJI U IPU BBIIIOJHEHUH dCKU3a mTaHreHuupKyas [HI-1-125-
0,1 (TOCT 166—89). N3yunnu 3cKu3 AeTald U MPUCTYIIIN K KOHTPOJIIO KaXJA0r0 U3 YKa3aHHBIX Ha
ATOM 3CKH3€ Pa3MepoB C IMOMOIIBIO IITAHTEHIUPKYJS, A 4YEero Clierka 3a)alu JeTaib TyOKamu
HITAHTEHIUPKYIA. Pe3ynbraT u3MepeHuss JODKEH OIpeneisaThbCsl CyMMHpPOBAaHHEM IOKa3aHUM,
OINpeAeseMBIX IO IIKaJIaM IITaHTU U HOHUYcCA.

B cootBeTcTBHM C MpaBUIOM M3MEPEHUHN KaXKIAOT0 U3 Pa3MEPOB MOIIKAJE IITAHTU ONPEeIIsIn
eJI0e YHUCII0 MUJUTUMETPOB (1leHa JeNeHHs MKajabl — | MM), T. €. OTCUMTBHIBAJIM MITPUX HA IIKaie
MITaHTH, OMKAWITNK HAMMEHBIIINN K HYJIEBOMY IITPUXY HOHHYCA.

ITo mkane HOHMYcCa ONpPENEISUIA ACCATHIE T0JIM MUWIIUMETPA, JJIS YErOo OTCUUTBHIBAIN MEPBBIN
HITPUX Ha [IKaJe HOHUYCA, COBMAJAIONIMM CO IUTPUXOM Ha IIKaje MLITaHTW, OMNPEACISIN €ro
MOPSIIKOBBI HOMEpP MYMHOXKalld Ha IIEHY JEJEeHHUs MIKaJbl HOHMYyca (Uil MCHOJIb3YeMOro BpadoTe
mranreHuupkyns — 0,1 Mm).

Hanpumep, pazmep 18,1 MM Ha mIkanax MTaHTEHIUPKYJIS JODKEH UMETh BUJL, KaK IIOKAa3aHO Ha

puc. 11.
1 2 3
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Puc. 11. IlpoBenenne n3mMepeHuii Npy NOMOIIY IITAHTeHUIMPKYJIS.

I[aHHBIC, IMOJTYYCHHBIC IIPU HM3YYCHHMU OCKH3a ACTAJIU, IMPUBCIACHBLI B Ta6J'H/IIIC A0IyCKa "
MMPEACIbHBIX pa3MCPOB I/I3Mep5{eMOI>'I ACTAaJIU TUIIA «BaJD».



Bocnpoussectu tabnuity 4.
JlaHHBIE, TOJTy4YEHHBIE B IPOLIECCE KOHTPOJISI COOTBETCTBYIOIUX PA3MEPOB:

Ha 3akmtounTtenbHOM 3Tane paboThl MPOBEJEHA OlEHKa TogHOCTUAeTanu. Jletans cumTaeTcs
TOJTHOM, eclii IEHCTBUTEILHBIN pa3Mep JeTalld MEHbIIe HAanOOJBIIETO MPEeeIbHOTO pa3Mepa, O0JIbIe

Pazmep, MM

AeHCTBHTEABHEIN pa3zMep, MM

20+D.3

20,1

+H0,1
1 —0,2
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HAaUMCHBUICTO ITPCACJIBHOTO pa3sMepa Uk paBCH UM.

3akJIl0ueHne 0 rOAHOCTH KOHTPOJIMPYEMOii 1eTaJIu: JCHCTBUTEIILHBIC Pa3MepPhl JeTalH TUIIA
«BaJ», KOHTPOJIb KOTOPBIX MPOBOJHJIICS B MPAKTHUECKON PadOTE, YIOBIETBOPSIOT YCIOBUIOTOIHOCTH.

Ha ocHoBanuu 3T0ro eranb NpU3HAETCs TOTHOM.
KOHTPOJIBHBIE BOITPOCHI

. Kakue Tumpl mITaHreHUHCTPYMEHTOB HA3bIBAIOT IITAHTEHIIUPKYISIMU?

. Kakue cyiiecTByOT BUAbI IITAHTCHIIUPKYJICH?

. Kakue pazmepHbie mapaMeTpsl JieTajell XapaKTepu3yoT BUJT IITAaHTCHIIUPKYIIS?

4. VI3 xakux 3JIEMEHTOB COCTOMUT IITaHTreHIUPKYb [T 1?7

. C Kakoi 11eJIbI0 UCTIOIb3YEeTCs] HOHNYC?

1
2
3

5

6. C KaKoif TOUYHOCTHIO MOKHO KOHTPOJIHPOBATH Pa3Mephl ¢ MOMOMIbIO IITAHT€HIIUPKYJIS?

7
8

Hean 3ansiTHs:pacminpoBKa YCIOBHBIX 00O3HAUYCHUH MapaMETPOB M TMOCATOK Pe3bOOBBIX

. Kakum 00pazom BeluncCigeTCs pe3yabTaT U3MEPEHUS IITaHT€HIIUPKYJIeM?

. B xakom ClIy4ac U3MCPCHH MITAHTCHIUPKYJICM HerI/IMeHI/IMBI?

ITPAKTHYECKOE 3AHATHUE Ne 5

«JIOIIYCKH ¥ MOCAJIKH PE3bBOBBIX COEJUHEHMIN»

COEIMHEHUH, Onpe/ieNieHre TI0 TaOIUIaM OTKIOHEHUH.

3ajgaHme: 3amucarh yCIOBHOE 0003HAUYEHHE PE3bOOBOTO COTPSIKEHUS, PACCUUTATH MPEICITbHBIC
pasMephl JJIEMEHTOB 3aJaHHOTO PE3bOOBOTO COMPSKEHUS, TOCTPOUTHh CXEMY PACIIOIIOKEHHS TOJICH

JIOTTYCKOB.
BBIHOJIHI/ITI: OTYECT B INCBbMCHHOM BUJIC.
Taoauna 6
HcxonHbie aHHBIE JJIS1 pacyeTa NapaMeTPOB MeTPHUUYECKOii pe3bObl

Homep Pe3n60BBIE COCTUHEH Home Pe3n0oBBIE cOeHHEHUS
BapuaHTa u* p
Junam | Illar Tounocts (BAPHAHT Tyamerp | T'1II] TouHOCTH
€TP | pe3p  [M3rOTOBJICHH|A pe3bobl, d I |M3rOTOBJIEHH
pe3bd | gy 1 pe3b0bl pesb 1 pe3b0bl
bl,
d<D). P, ObI
sv | PIM PK
M
1 12 | 1,75 TH/6T" 16 42 4,5 SH/fch
7 45| 4.5 17 5 0,8 4H/4g
3 27 5H/fc IS 1R 2,5 7G/6h
4 42| 45 4HS5H/6£ 19 12 1,75 5H/6d
5 18 2 THIB. 20 22 1,5 7TH/6g
6 10| 1,5 0HJle6c 21 36 4 6K/6h
7 12 | 1,75 4HSHNeh 22 16 2 6H/5h6h
3 16 2 7H/8g 23 52 5 6G/8h




9 2] 45 TH/fid 24 30 ItWatg
10 8 1 6H/6h 25 24 2 6H/6e
1 22| 25 26 30 3,5 | 4H/3hdh
12 16| 2 6H/6T 27 36 4

13 14| 2 THY% 23 27 3 | 6H/7c6e
u 6 1 | 4HOh4h | 29 10 | 1,5 | 7Gn&g
15 20| 15 SH/4g 30 42 45 | 6H/586g

Jlonycku MeTpUYecKuXpe3bo.

Pe3b00OBbIE COENMHEHMS IMIMPOKO HCMONIB3YIOTCA B KOHCTPYKLHMSAX MAIIKMH, anmnaparos,
npuOOPOB, HHCTPYMEHTOB U MPUCTIOCOOIEHUI pa3IMYHbIX OTPACCH MPOMBIIIIICHHOCTH.

Pe3b00BbIE cOoeMHEHUST OOLIEro NPUMEHEHUs Pa3JIeIIOTCs Ha KpENeXHble (METpUUYeCKue U
JTIOMMOBBIE) — CKpEIUIAIOIIME OTHCNbHBIE JIeTalld; KUHEMaTudeckue (TpareneuIanbHble |
IPSMOYTOJIbHBIE) — IPE0Opa3yIONIUe BPALIEHUE B OCEBOE JBM)KEHUE; TPyOHBIE — JUI TepMETUYECKOTO
COCIIMHEHUS JleTasiell TpyOonpoBoa.

B 06mem MammHOCTpOEHNN HanOoJiee MMPOKO MPUMEHSIETCS METPHIECKas pe3boa.

['OCT 24705-2004 u T'OCT 9150-2002 ycTaHaBaMBaOT HOMUHAIBHBINA TPOQHIH METPUIECKON
pe3bOBI U pa3mMepsl AIEMEHTOB Tpodusi(puc. 12):

D- HOMUHaNBHBIA HAPYXHBIM AMaMETp BHYTpPEHHEH pe3bObl (HOMUHAIBHBIA JUAMETP
pe3bObl);

d- HOMUHATIBHBIN HAPYKHBIN JHaMETp Hapy>KHON pe3bObl (HOMUHAIBHBIN TUaMeTp pe3bObl);

D, - HOMHHAIIBHBIIT CpE/IHUI AHaMeTp BHYTPCHHEH Pe3bOB;

d, - HOMHHAJIBHBIIT CPE/IHUI AHAMETP HapyKHOi Pe3bOEI;
D |- HOMUHAJIBHBII BHYTPEHHUIT IHaMeTp BHYTPCHHEH Pe3bObI;
d |- HOMHHAJIBHBIN BHYTPCHHUIT IHAaMETP HapYXKHOI pe3bOBbL;

H- BricoTa ucxonnoro tpeyronbauka(H=0,8660254P);
P - mrar pe3b0sl.
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Puc. 12. OcHoBHOI npoduiib MeTpUYeCKoi pe3b0bI: 1 - 0Ch pe3bObI

OcHOBHBIM mpodueM pe3pObl SABISETCA OONIME Il Hapy>KHOHW M BHYTPEHHEH pe3bObl
npo¢uiib, KOTOPBIA HA3bIBAETCS HOMMHAIBHBIM. Pa3Mmepbl €ro JUHEWHBIX U YIJIOBBIX 3JIEMEHTOB
CITy’KaT OCHOBOM JUIsl OTIPEIeNICHNUSI HOMUHAIBHBIX MTpoQuiieit 00ITa U raiku.

Ha puc. 13 Toncroif nuHUed NOKa3aH HOMHHAJIBHBIA MpOopuIb pe3bObl C OCHOBHBIMU
otksioHeHusiMu H/h, onpenenstoniuii HanGonpIIMiA IpeieabHbIA KOHTYp pe3b0bl 00ITa U HAUMEHBIIHH
— raiiku. OT HOMHHAJIBHOTO PO U pe3bObl, MEPIEHAUKYISIPHO K OCH pe3bO0bl, OTKJIABIBAIOT: BHU3 —
OJISl I0ITYCKOB IMAaMETPOB pe3bObl 00J1Ta, BBEPX — MOJIS I0IYCKOB IMaMETPOB Pe3bObl raiiku.

['OCT 8724-2002 ycranaBnuBaeT auaMeTpsl pe3bOsl oT 0,25 1o 600 mm u mwaru ot 0,075 mo 6
MM. YCTaHOBJICHO 3 psija AMAMETPOB METPUUECKON PE3hOBI.



1/2 BBpPXHEro OKNOHBHMA
CpeAHero AMaMeTpa rafiku P
piseadrimidlloiianial. e L

T, ‘

d (D)

N N !

1/2 HMXHBro OKNOHEHUA
cpafHero nuametpa Gonta

Puc. 13. [lapameTpbl MeTPUYECKOH pe3b0bI

BenuumHbI JOMYCKOB Ha3HA4YalOT B 3aBUCUMOCTH OT HOMHHAJIBHOTO JUaMeTpa pe3bObl, mmara
pe3b0sbl u crenieran TouHocTH 110 TOCT 16093-2004.

JJist METpUYECKHUX KPEMEXKHBIX Pe3b0 YCTAHOBJICHBI CIICAYIONIHE JOMTYCKH:

- JUIsl HOMUHAIIBHOTO CPEJIHEro nameTpa BHyTpeHHEH pe3bObl Thyy;

- JUIs HOMMHAJIBHOTO CPEIHEr0 JUaMeTpa HapyKHOU pe3bObl T 45;
- JUtsl HOMUHAIIBHOTO BHYTPCHHETO AMaMeTpa BHYTPEHHEH pe3bObl Ty ;
- JUIs HOMHHAJIBHOTO BHYTPEHHETO AHaMeTpa HapyKHO# pe3bObI T ;.

OCHOBHBIM TapamMeTpoM pe3bO0OBOT0 COMpPSKEHHUS, 00eCMeUrBAIOIIUM TOYHOCTh M XapakTep
COIPSKECHHUsI, SABIETCA cpelHui nuameTp. [lons momyckoB Ha HapyKHBIM M BHYTPEHHHUN JUaMETpPBI
MMOCTPOCHBI TAKKUM 00pa3oM, 4TOOBI 00ECTICUYNTh TapaHTUPOBAHHBIN 3a30D.

B 3aBucuMocTH OT XapakTepa CONPSHKEHHS MO OOKOBBIM CTOpOHaM Mpoduis (IO CpeaHemy
TUaMEeTPy) JUTsl METPHUECKON KPETIe)KHOHM pe3b0bl pa3iuyaroT 3 TPyIIbl OCAOK:

- mocajku ¢ 3a30poM - 'OCT 16093 — 2004;

- nepexonnble nocaaku — [OCT 24834 — 81;

- nocajku ¢ HatsiroM — ['OCT 4608 — §1.

Haubonbiiee pacnpocTpaHeHHe TMONYYMIH MOCAAKU € 3a30poM. Jlis mosydeHus mocajok
pe3pOoBBIX Aeraneit ¢ 3a3o0pom B 'OCT 16093- 2004 mpemxycMOTPEHO MATh OCHOBHBIX OTKJIOHEHUH
1u1st HapykHOU pe3bOsl (h, g, f, e u d) u yetbipe mis BHyTpeHHen pe3rosl (H, G, E u F).

CoueTaHne OCHOBHOTO OTKJIOHEHHS C JIOIYCKOM I10 NMPHHATOW CTENEHH TOYHOCTH, 00pasyer
ToJIe JI0MyCKa.

YcnoBHOe 0603HaUCHHE PE3LOOBOTO COSAUHEHHS COCPIKUT:

1. Yxazanue o Buze pe3nosl (M — MeTpuueckas);

2. 3HayeHHe HOMMHAJIBLHOTO (Hapy>KHOI'0) AMAMETPa;

3. 3HadeHue mara pe3bObl, €CIIM OH MEJIKHK (KPYITHBIN IIar He YKa3bIBaeTCs);

4. Hampasnienue pe3nObl, eciiu oHa jeBas - LH;

5. Tlosne nomycka Ha cpennuit ruametp (d, uinm Dy);

6. llosne nomycka Ha HapyKHbIH (BHyTpeHHHIT) anamerp (d wim D );

7. 3HaucHHE JJTMHBI CBUHYMBAHUA - |, €CJIM OHA HE HOpPMaJIbHasl.

[Tpumep noaHOTO 0003HAUCHHS PE3HOOBOTO AJIEMEHTA:

s HapyxHO# pe3pos: M20.0,75LH - 7g 6g — 15,

rae 7g — moJie JONycKa Ha CPeIHHHA JuamMeTp pe3bObl; 6g — Toie JOMycKa Ha HapyKHBIH
JTUAMETP PE3bOBL.

s BayTpenneit pe3pos: M20.0,75LH —4H 5H — 15,

rne 4H — none gomycka Ha cpeqHuil nuaMmerp pe3nObl; SH — mosne momycka Ha BHYTpEHHUUN
JaMeTp Pe3bOBbl.

[Tocaaku pe3pOOBBIX JeTaneil 0003HAYAIOTCS APOOBIO, B YUCIUTENIE KOTOPOI YKa3bIBAIOT IOJIE

JOITyCKa FaﬁKH, a B 3BHAMCHATCJIC — IIOJIE JOITyCKa oouTa.
6H

O603HaueHNEe METPUUECKON pe3b0bl Ha COOPOYHOM UYEepTEKE: 69



IHopsaaok pacuera.

1. CocTtaBuTh 0003HaUEHNE PE3bOOBOTO COCTMHEHUS.

2. Onpenenuts HOMHHAJBHBIE pa3Mephbl AJIEMEHTOB PEe3bOOBOTO COEAMHEHHs IO TabiaHiaM
I'OCT 8724-2002 u I'OCT 24705-2004.

3. Onpenenuts npenenbHble OTKIOHEHUs TuameTpoB pe3bobl o 'OCT 16093-2004.

4. Paccuntath npeaesbHble pa3Mephbl O0ITa U TalKH.

5. IToCcTpOUTb CXeMBI paCIOI0KEHHS MOJIEH TOITyCKOB 00Ta U TalfKu.

IIpumep pacuera.

Onpenenuts npeaenabHbIE pa3Mepsl JuaMeTpoB pe3bosl M36.1 - 7H/7g 6g, mocTpouTh CXeMbI
PaCIIOJIOKEHHUS TTOJIEN IOy CKOB.

Pemenue:

1. Onpenenum HOMUHAIBHBIE 3HaYeHUs TuaMeTpoB U3 ['OCT 8724-2004.

d=D =36 mm

dy=D;=d-2+0,917=34,917 mm;

dy =Dy = d -1+ 0,350 = 35,350 M.

2. Onpenenum npeaenbHbIe OTKIOHEHHS THaMeTpoB pe3bObl (B MkM) 1o 'OCT 16093-2004.
Bepxuee otkiionenue st d, dl, d2 =-26,

Hwmxuee otknonenue 11a d = - 206,
Hwxuee otxnonenue mist d2 = - 186.
BepxHee oTkioHeHUE 1151 D2 =+ 212,

Bepxnee orknonenune 1t Dy =+ 300.

3. Beiuncnum npenenbHble pa3Mepbl 001Ta U Taifku
bonar, mm
dmax= 36 - 0,026 = 35,974; dmin = 36 - 0,206 = 35,794; d2max = 35,350 - 0,026 = 35,324;
d2min = 35,350 - 0,186 = 35,164; dimax = 34,917 - 0,026 = 34,891; I'aiika, Mmm
Dmax - He HopmupyeTtcst; Dmin = 36;
D2max = 35,350 + 0,212 = 35,562;
D2min = 35,350;
D 1max =34,917 + 0,3 =35,217; D 1min = 34,917
d1min - BnagnHa He AOJKHA BBIXOAUTH 32 JIMHUIO IUIOCKOIO Cpe3a, MPOBEACHHOTO Ha
H 0,86603
= 0,108

PacCTOSHUM O U
4. CtpouM cxeMy pacroyioKeHus Mojiel Jomycka 00aTa U raiKH.

HOMHAHANLHB A

= 35,974

mai

d

Puc. 14. Cxema pacnoJjio:keHus moJiei romycka 6oJira.
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Puc. 15. Cxema pacnojioxkeHHus MoJei 10NMycKa raifkm.



