KOMIUVIEKT

IIpuioxenne 2
Kk Padoueil mporpamme

OOKYMEHT NOANMCAH
ONEKTPOHHOW NMOAMUCHLIO

Ceptudmkat: 51E4F9F4003A6C1DB6E3482902CD8CCB
Bnapeneu;: KopabenbHukos Cepreit Kumosuy
Oencteutener: ¢ 12.04.2023 go 05.07.2024

.

KOHTPOJIbHO-OHEHOYHbLIX CPEJICTB

Mexnucuumnunapssiii Kype: M/IK.04.01 CriecapHoe neno u TeXHU4eCcKue

U3MEpPEHUS

CnennanbHocTh: 23.02.07 Texuudyeckoe 0OCTy>KUBaHUE U PEMOHT
JIBUTATEJICH, CUCTEM U arperaToB aBTOMOOUIIEH

dopma o0yyeHust

OYHasd

Ha 6aze 9 KII.

Ha Oaze 11 k1.

['pynma JP-41, 42, 43; KP-41 JIP-45; KP-45
Kypce 2 1
Cemectp 3,4 1,2

dopMma IpOMEKYyTOUHOU
aTTecTaluu

CeMecTpOBBIif KOHTPOJIb,
JuddepernnpoBaHHbIif 3a4eT

CeMecTpOBBIil KOHTPOJIb,
JuddepernnpoBaHHbIif 3a4eT

2024 r.




PazpaboTumk:

[IpenomaBatens CII6 I'BITOY «ATT» JlocenkoB ML.A.

PaccmoTpeno 1 0100peHo Ha 3aceiaHnH IKIIOBOM KOMUCCUN
No 10 «Texanueckoe 00CITyKUBaHUE U PEMOHT aBTOMOOUIBHOW M TPAKTOPHOU TEXHUKH)
IIporokon Ne 8 ot «13» mapta 2024 r.

[Ipencenarens LIK Hembixun ['.1.

IIposepeno:
3aB. bubmotekoit Kysuenosa B.B.
Metoauct Anekceenkona I1.A.

3aB. MeToMueckuM kabunerom Mesibarkosa E.B.

PexomennoBano u 0100peHO:
MeromnueckuM cosetoM CI10 I'BIIOY «ATT»
[Iporokoin Ne 4 ot «27» mapra 2024 1.

[Ipencenarens Metoanueckoro copera Bumnesckas M.B.,
3aM. qupekropa no YP

AKT cornacoBaHus ¢ paboroniarenem
Ne8 ot «24» ampens 2024 r.

[Ipunsro
Ha 3aC€aHHUHU NIEJarornyeckoro coBeTa
[Iporokoin Ne5 ot «24» anpens 2024 .

YTBepKIeHO
[Tpukazom aupekxropa CII6 I'BIIOY «ATT»
Ne 803/132a ot «24» anpens 2024 r.



1 IlacnopT KOMILIEKTA KOHTPOJILHO-0IEHOYHBIX CPeCTB
1.1 O01ue MoJI0KeHUA

Kountponbno-onienounsie cpeacta (KOC) mpeanazHaydeHbl Uisi KOHTPOJIS U OLIEHKH
00pa3oBaTeNbHbIX JIOCTHXKEHU N oOyyaroruxcs, OCBOUBIINX nporpaMmy 1o
MexaucuuiuimHapaomy Kypey M/IK.04.01 CnecapHoe 1€10 U TEXHUYECKHE U3MEPEHUSI.

Kommiiekt KOC BKIIIOUaOT KOHTPOJIbHBIE MAaTEPUAIIbI JIJIs1 TPOBEACHMUS:

- IPOMEXKYTOYHOM aTTecTanuu B 1/3 cemectpe B opMe ceMeCTpOBOrO KOHTPOJIS;

- MPOMEKYTOYHOH aTTecTanuu Bo 2/4 cemectpe B hopme nudhepeHIMPOBAHHOTO 3a4eTa.

IIpome:kyTounas arrectauusi B 1/3 cemectpe.

CeMecTpOBBIi KOHTPOJIb MTPOBOAUTCS OJHOBPEMEHHO IS BCEU TPYMIBI B BUJE 3alTUTHI
OTYETOB I10 MPAKTUYECKUM pPabOTaM.

IIpomexyTounas aTrecTauus Bo 2/4 cemecrpe.

JuddepeHunpoBaHHbIN 3a4€T MPOBOAUTCS OJHOBPEMEHHO MJIsi BCEil TPYIIbI B BHJE
TECTOBOM pabOTHI.

1.2 Pe3yJbTaThl 0CBOEHHS MPOTrPaMMBbI, MOAJIeXKALIHE OLleHKe

IIpomexyrounas arrectanms B 1/3 cemectpe.

Pe3yabTarsl 0CBOECHUS IToka3aTey oeHKH DopMBI 1 METO/bI OI[EHKHU
YMeTh:
VY'1- npumeHsTh B pabote Ucnonb3oBanue unctpymenta | Otuer mo [TP Nel-4
py4HOI cneucapHo- MPU OKOHYATEITHLHOU
MOHTa)KHBIH,

. 00paboTKe, MPUTOHKE JeTaICH
MTHEBMATHICCKUH U

AIIEKTPUYCCKUI UHCTPYMEHT,
00opyTI0BaHNE M OCHACTKY B
COOTBETCTBHUH C
TEXHOJOTUIECKUM MPOIIECCOM

- BBIOOp TEXHUYECKOU
JOKYMEHTALUH JUIsl THIIOBOTO
TEXHOJIOTUYECKOT0 IpoLecca
- BEIOOP TEXHOJIOIMYECKON
JOKYMEHTAIMH /111 TUTIOBOTO
TEXHOJIOTHYECKOTO IPoLecca

VY2- npoBOAUTH 3aTSKKY CocraBnenue Otuet mo TP Nel-4
KPETIEeKHBIX COCUHEHUN TEXHOJIOTMYECKOT0 MpoIecca

Y3JIOB, arperaToB U CUCTEM OKOHYATEJIbHON 00paboTKH

ATC,; JIeTaJIu.

- BBIOOD c1ocoba pa3MeTKH o
3aJJaHHOMY YEPTEXKY

- BBIOOP TEXHOJOTUYECKOU
JOKYMEHTALMH JIJIs1 TUIIOBOM
TEXHOJIOTMYECKOU Onepanuu

VY3 - npoBepsITh MOMEHTBI IIpoBepka IpaBUIBHOCTH Ortuer no TIP Nel-4
3aTSKKH KPEMEeKHBIX Kpenexei 1no
COEIMHEHMH Y3JI0B, arperaToB | TEXHOJOTHYECKON
u cuctem ATC; JIOKYMEHTAIUU [ TUTIOBOM
TEXHOJIOIMYECKOH Ollepalyu
VY4- nons30BaTbCs Hcnons3zoBanue Ortuer o I1P Nel-4

CIIPaBOYHBIMU MaTEpUAIIAMU U | U3MEPUTEIBHOIO
TEXHUYECKOH JTOKyMEHTalluel | MHCTPYMEHTa IIpH pacuerax
1o TO u pemonty ATC JIOITyCKOB U I0CAI0K
3aJaHHbBIX JeTalei.

- BEIOOp TEXHUYECKOM
JIOKYMEHTAIIUMH JJIsl THIIOBOTO
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Pe3yabTarsl 0CBOCHUSA

Ioka3aTenu oeHKH

(I)OpMI)I N METO/J bl OICHKH

TEXHOJIOTHYECKOTO MpoIecca
mo TO

- BEIOOp CIIpaBOYHOM
JOKYMEHTAIIUH ISl THTIOBOTO
TEXHOJIOTHYECKOTO MPoIecca

3HATh:

31- Ha3HauYeHME, YCTPOUCTBO
Y TIpaBHJIa TPUMEHEHUS
PYUYHOTO cecapHo-
MOHTaXHOTO,
MTHEBMaTUYECKOTO U
ANEKTPUYECKOTO
WHCTPYMEHTA,
YHUBEPCATHHBIX U
CHeIHaIbHBIX
MIPUCIIOCOOJICHHIA;

- BBIOOP TEXHHYECKOH
JOKYMEHTAILUH [T TATIOBOTO
TEXHOJIOTUYECKOT0 Tpolecca
- BEIOOp TEXHOJIOTMYECKON
JOKYMEHTALUH ISl THIIOBOTO
TEXHOJIOTUYECKOT0 Ipolecca

Ortuer o IIP Nel-4

32- TeXHOJIOTHUIO MPOBEJICHUS
cllecapHbIX padoT;

- Ilon6op mHCTpYyMEHTa U
MaTepuaia Jiisl IpOBEACHUS
cliecapHbIX paboT Haj
3aJIaHHBIMU JIETAJISIMU.
(bopMyIMpPOBKa OCHOBHBIX
OINIPEIIECIICHUH CIIECAPHBIX
OIepaIuii;

- OIIMCaHME U MOSICHEHUE
IIPUEMOB IIpH paboTe co
CJIECAPHBIM HHCTPYMEHTOM

Ortuer mo I1P Nel-4

33- 10omycKH, MOCAAKU U
CHCTEMAa TEXHUYECKUX
HU3MEpEHUI

- BBIOOP TEXHUUECKOM
JOKYMEHTAIH /111 TUTIOBOTO
TEXHOJIOTUYECKOT0 Ipolecca
- BBIOOP TEXHOJOTUYECKON
JOKYMEHTALMH JIJIs1 TUIIOBOTO
TEXHOJIOTUYECKOT0 Ipolecca

Ortuer mo I1P Nel-4

34- mpaBuia o oxpaHe Tpyzaa.

- BBIOOP TEXHUYECKOU
nokymeHTauuu no Th

- BBIOOP TEXHOJIOTUYECKOM
JIOKYMEHTAIWH! JIJIs1 TUTIOBOTO
TEXHOJIOTMYECKOI0 Ipolecca

Ortuer o I1P Nel-4

IIpomexyTounas aTrecTaums Bo 2/4 cemecrpe.

Pe3y.111>TaT1)1 OCBOCHUHA

Tloka3aTenu oOHeHKH

(I)Ole)I U ME€TOAbI OCHKH

YmMeTh:

V'1- npumeHsTh B padbote
PY4HOI1 ciecapHo-
MOHTaKHBIH,
MTHEBMAaTUYECKUNA U
JJEKTPUYECKNN NHCTPYMEHT,
000py/I0BaHNE U OCHACTKY B
COOTBETCTBUH C
TEXHOJIOIMYECKUM ITPOLIECCOM

Hcnonb3oBaHnEe HHCTPYMEHTA
IIpY OKOHYATEIIbHON
00paboTKe, MPUTOHKE JeTaJIeH
- BEIOOP TEXHUYECKOM
JOKYMEHTAIMH 17151 TUTIOBOTO
TEXHOJIOIMYECKOr0 IIpouecca
- BBIOOP TEXHOJIOTUYECKON
JOKYMEHTAIMH 1151 TUIIOBOTO
TEXHOJIOTHYECKOro Impolecca

Bonpoc Ne 1-30
Ortuer o ITP Nel-8

¥Y2- npoBOAMTH 3aTSIKKY

CocraBienne

Bonpoc Ne 1-30




Pe3yabTarsl 0CBOCHUSA

Ioka3aTenu oeHKH

(I)OpMI)I N METO/J bl OICHKH

KpEMNEeXHbIX COCTUHEHUIN
y3JIOB, arperaTOB U CUCTEM
ATC;

TEXHOJIOTUYECKOT0 Tporecca
OKOHYATeIbHOM 00paboTKH
JeTalu.

- BEIOOp crioco0a pa3MeTKH 10
3aJJaHHOMY YepTEeXy

- BEIOOp TEXHOJIOTHYECKON
JTOKYMEHTAIUH JJIs1 THIIOBOU
TEXHOJIOTMYECKOU olepanuu

Ortuer 1o IIP Nel-8

V3 - mpoBepsATh MOMEHTHI
3aTSDKKU KPETEeKHBIX
COETMHEHUH y3JI0B, arperaroB
u cuctem ATC;

IIpoBepka paBUIIBHOCTH
KpeIeKen 1o
TE€XHOJIOTMYECKON
JOKYMEHTALUU I TUIIOBOM
TEXHOJIOIMYECKOH Ollepalyu

Bompoc Ne 1-30
Otuer o ITP Nel-8

V4- nonp3oBatbCst
CIIPaBOYHBIMU MaTE€pPHAIAMU U
TEXHUYECKON JOKYMEHTAIUEN
1o TO u pemonty ATC

Wcnonp3oBanue
HU3MEPUTEIIBHOTO
WHCTPYMEHTA MPU pacyeTax
JIOTTYCKOB U TIOCAZ0K
3aJaHHBIX JeTajIcii.

- BBIOOP TEXHUYECKOU
I[OKYMGHTaIII/II/I IJIA TUITIOBOT'O
TEXHOJIOTHYECKOT0 MpoIecca
o TO

- BBIOOD CIIPaBOYHOM
I[OKYMGHTaIII/II/I IJIA TUITIOBOT'O
TEXHOJIOTHYECKOT0 MpoIecca

Bonpoc Ne 1-30
Ortuer o IIP Nel-8

3HaTh:

31- Ha3HaueHue, yCTPONCTBO
Y IIpaBUJIa IPUMEHEHUs
PYUYHOTI'O ClleCapHO-
MOHTAaKHOTO,
ITHEBMaTU4YECKOTO U
ANEKTPUYECKOTO
UHCTPYMEHTA,
YHUBEPCAIBHBIX U
CHEIMAJIBHBIX
MIPUCTIOCOOJICHUH;

- BBIOOP TEXHUUECKOM
JOKYMEHTAIMH /111 TUTIOBOTO
TEXHOJIOTUYECKOT0 Ipolecca
- BBIOOP TEXHOJOTUYECKON
JOKYMEHTALMH JIJIs1 TUIIOBOTO
TEXHOJIOTUYECKOT0 Ipolecca

Bompoc Ne 1-30
Otuer o ITP Nel-8

32- TeXHOJIOTUIO TPOBENCHUS
cliecapHbIX padoT;

- Ilon6op mHCTpYMEHTa U
MaTepHaa JUIsi IPOBEACHUS
CIIeCapHBIX paboT HaJ
3aJJaHHBIMH JICTAJISIMH.
(bopMyITUpOBKa OCHOBHBIX
ONPEIIETICHUN CIIECAPHBIX
OIIEpALINA;

- OTIMCaHUEe U TIOSICHEHHE
IPUEMOB ITpH paboTe co
CcllecapHBIM HHCTPYMEHTOM

Bonpoc Ne 1-30
Oryer o ITP Nel-8

33- I0MmyCKH, MOCAIKHU U
CHCTEMa TeXHUUYECKUX
U3MEPEHUN

- BEIOOp TEXHUYECKOM
JOKYMEHTAIMH /111 TUTIOBOTO
TEXHOJIOTUYECKOT0 IIPoLEeCcca
- BBIOOP TEXHOJOTUYECKOM
JOKYMEHTAIMH 1151 TUIIOBOTO
TEXHOJIOTHYECKOT0 Ipolecca

Bonpoc Ne 1-30
Oryer o ITP Nel-8

34- mpaBua o OXpaHe Tpy/a.

- BBIOOp TEXHUYECKOU

Bonpoc Ne 1-30

6




Pe3yabTarsl 0CBOCHUSA

Ioka3aTenu oeHKH

(I)OpMI)I N METO/J bl OICHKH

nokymeHTanuu no Th

- BEIOOP TEXHOJIOTMYECKON
JTOKYMEHTAIIUHU ISl TATIOBOTO
TEXHOJIOTMYECKOT0 MpoIecca

Ortuer 1o IIP Nel-8




2 IlakeT 3Kx3aMeHaTOpa
2.1 YcaoBusi npoBeaeHUs
IIpome:xkyTounasi arrectanusi B 1/3 cemectpe.

YcioBus mpuema: 10 CHadM  CEMECTPOBOIO  KOHTPOJS  JIONYCKAKTCS  CTYIEHTHI,
BBINOJIHMBIINE 3aIUIAHUPOBaHHbIE paboueil mporpamMmoil paboThl M HMMEIOIIUE TOJIOKUTEIBLHBIC
OLIEHKHU I10 UTOI'aM UX BBIIIOJIHEHHUS.

KonnuecTBo pabor:

- YeThIpe NMPaKTHUECKUue paboThl.

TpeboBanus k cosiepkanuio, 00bemMy, 0hOPMIICHUIO B IPECTABICHHIO:

T pepeHIMPOBaHHBIN 3a4€T BKIIOYAET BCE 3alUIaHUPOBaHHbIE pabouell mporpaMmMoit paboThl.

Bpewms nposenenus: 90 MUHYT.

OO6opyioBaHME: HE UCHIOIB3YETCS.

Y4eOHo-MeTOoANYECKAs U CIPAaBOYHAs JUTEPATYpa: HE UCIOIb3YETCH.

IlopsoK MOATOTOBKHU: C YCIOBHUSMH IIPOBEACHUS U KPUTEPUSMM OLEHUBAHUS CTYJEHTHI
O3HAKOMJISIFOTCS Ha TIEPBOM 3aHATHH, 3aIlNIAHMPOBAHHBIE paboyeil mporpaMMoii paboTsl MPOBOASTCS
B TEUCHHE Kypca 00yUeHHUsI.

[Mopsgok mpoBeeHHs: PEnoaBaTelb 03BYYHBAECT UTOTH MO PE3yJbTaTaM TEKYIIHX padoT,
OPOBOJIUT coOeceloBaHUE CO CTYICHTAaMH, HMEIOIIMMHU aKaJeMUYecKue 3aJ0JDKEHHOCTH U
IIPETEHIYIOINX Ha 00Jiee BBICOKYIO OLIEHKY.

IIpomexyTounas aTrecTaums Bo 2/4 cemecrpe.

YcnoBusl mpuema: CTYIEHT AOMycKaercss 10 caaun auddepeHnnpoBaHHOTO 3adéra MpU
YCJIOBUH BBITOJIHEHUSI U TIOTY4YEHUS MOJT0KUTEIbHON OLIEHKH 110 UTOTraM:

- TPU KOHTPOJIbHBIX padoT;

- BOCEMb IIPAKTUYECKHUX paboT.

KonnuecTBo BapuaHTOB 3a/1aHus: 3 BapuaHTa TECTOBbIX 3a1aHuil ¢ 30 Bompocamu B KaKJIOM.

Bpewmst BoinonHeHus 3a1anuii:15-20 MUHYT KaK0My CTYJICHTY Ha BBIIIOJHEHHUE TeCTa.

TpeboBaHust kK cofepxaHuio, 00beMy, 0OQPOPMIICHUIO U IPEJICTABICHUIO 3aJaHUI: B KaXKJOM
WH/IMBU/YaIbHOM 33JJaHMH TECTOBBIE BOIIPOCHI.

OO6opy10BaHKE: HE UCIIOB3YETCS.

Y4ebHO-MeToInYecKas U ClipaBOYHas AUTEpaTypa: He UCIOIb3yEeTCs.

[TopsioK TONTOTOBKM: TIEpEYeHb BOIPOCOB BBHINAETCS CTYJCHTaM Ha MEPBOM 3aHATUHU
00yueHHMsl, BOIIPOCHl pacCMaTPUBAIOTCS B TEUEHUE Kypca 00yUueHHs.

[opsimok mpoBeneHus: mepen HadanoMm TudGEepeHIIIPOBAaHHOTO 3aué€Ta MpernoiaBaTelb
IOPOBOJUT MHCTPYKTaXX IO BBINOJHEHMIO 3ajaHusl, Tecta. CTYyAEHThl OTBEYAlOT HA TECTOBbBIE
Bompockl. [Ipu oTBeTe Ha TECT CTYACHT JOJDKEH BHUMATEIBHO MPOYUTATh BOMPOC, IPOYUTATH BCE
BapHUaHThl OTBETOB U BHIOPATh OAMH, HAWOOJIee MOIHBIN U IPAaBUIbHBIN OTBET.

2.2 Kputepum 1 cCHCTeMa OLlCHHNBAHHUA
IMpomexyTounas arrectanus Bo 1/3 cemecrpe.

O1neHKa «OTJIMYHOY» CTABUTCSA, €CJIM CTYICHT BBIIIOJIHUII BCE KOHTPOJIbHBIE 33/IJaHUS B TIOJIHOM
00BEMe U cpeHss OIleHKa cocTaBisieT 4,6 u Oornee.

O1eHKa «XOpOIIO» CTaBUTCS, €CJIM CTYACHT BBINOIHUI BCE KOHTPOJIbHBIE 331aHUS B TIOJIHOM
00BbEMe U cpeHss OIICHKA T10 3aJJaHUsIM cocTaBisieT 3,6 - 4,5.

OueHka «yJIOBJIETBOPUTEIBHO» CTaBUTCSA, €CIU CTYACHT BBIINOJHUI BCE KOHTPOJBbHBIE
3aJIaHuUs B TIOJTHOM 00BEME M CPETHSSI OIICHKA 110 3aJlaHusM cocTasiseT 3,0 - 3,5.

OueHKka «HEYAOBIETBOPUTENBHO» CTAaBUTCS, €CJIM CTYACHT BBINOJIHWI BCE KOHTPOJIbHbBIE
3a/laHus B TIOJTHOM OOBEME M CPENHsIs OIEHKA COCTaBIsIeT 2,9 U MEHee; €CIM CTYICHT BBIMOTHUI
KOHTPOJIbHBIE 33JJaHHsI HE B TIOTHOM 00bEME WIIH BHITIOTHIII HE BCE KOHTPOJBHBIE 3a/1aHUS.
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IIpomexyTouHas aTTecTanus Bo 2/4 cemecrpe.

[IporieHT mTpaBUIBLHBIX OTBETOB Orenka
90 - 100% OTIIUYHO
80— 89% XOPOIIIO
60 — 79% YIOBJICTBOPUTEIHHO
MeHnee 60% HE YJOBJICTBOPUTEIILHO




3 IlakeT 3K3aMeHYIOLIETOCS

3.1 IlepeyeHnnb 3arIaHMPOBAHHBIX padoueii mporpaMmoi pador
IMpome:kyTounasi arrecTamusi Bo 1/3 cemecrpe.

1) OTtuéT no npakTudeckum padoram Ne 1-4
IIpome:kyTOouHas aTTecTauus BO 2/4 cemecTpe.

2) OTtuéT no npakTuueckum padoram Ne 1-8

3.2 IlepeyeHb BONPOCOB /ISl NOATOTOBKH K 3a4eTy

1.Kakue ocHoBHBIE TpeOoBaHMs K paboueMy MecTy ciecapsi?

O 00 NN B W

10
11
12
13

. OCOOEHHOCTH PUXTOBKH 3aKaJICHHBIX JIETaICH.

. UTo 03HauaeT MoHsATHE JOMycKa pa3mepa?

. Kakoii pazmep 3aroToBKu /j1s1 U3rOTOBJICHUS JETAIU HA YepTexe?

. CBepreHue riryxoe OTBepCTHE B METaJLIe.

. Onpenenute npenenbHbIn pazmep 20+0,03+0,008

. BennuuHe! yrioB pe3anus 3y0a ruIbOTUHHBIX HOMXKHHUII.

. Onpenenure npenenpHbINA pazmep 30-0,05

. OCHOBHBIE Y3JIbI 1 MEXaHU3MbI HACTOJILHOTO CBEPJIMIILHOTO CTaHKA.

. UTo Ha3bIBAETCS CBEPIIEHUEM U PACCBEPIUBAHUEM?

. Kak cBepnuthb, Henonuble oTBEpCTHSA?

. Haznauenue u pabota HOHMYyCa IITAHTEHIUPKYJIS.

. Kakoli BuJ HanuabHUKA IPUMEHSIETCS AJIsl CHATHUS NPUITYCKa Ha KPUBOJIMHEWHBIX

MOBEPXHOCTAX JieTanu?

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

o
38
39

Kak BbIOMPAIOT yIJIbl 3aTOUKU CBEpJIa B 3aBUCUMOCTH OT 00pabaThiBaeMoro merasuia’?
HazoBute npodmim pe3b0sl U aiiTe uX onpeneieHue.

Jl1 4yero npoBOIAT KOHTPOJIBHBIE METKH IIPH pa3MeTKe?

Onpenenurte CyTh MOHATHUS KIETKH.

Onummre nocaea0BaTeIbHOCT IPOLECCA IPUIIACOBKH CONPSITaeMBIX JETajei.
Korna npuMeHsoT pa3MeTKy Mo «MecTy»?

YeTpoiCTBO U Ha3HAYECHHE yIiioMepa tuna Y M.

Kakue nHCTpyMEHTBI, TPUCIIOCOOIEHUS U MaTepUabl HYKHBI JUIsl IPUTUPKUA?
Ilepeuncnure BUABI MHCTPYMEHTOB, UMEIOLINE IUTPUXOBBIE MEPHI IJINHBI.

Korna npuMeHsoT pa3MeTKy 1o madiaony?

BriOepure TexHonorndeckyro 6a3y ais 1eTaau Ha 4epTexe.

HomuHaneHbIE, 1EHCTBUTENBHBIE PA3MEPBI U IEHCTBUTENIBHOE, IPENEIBHOE OTKIOHEHHS.
VYerporictBo MuKkpomeTpa. OCHOBHBIE JETANIN U Y3JIbI

HanunpHuky noapasnesnsror.

Hanummre ¢hopmysibl pexXMMOB pe3aHus Il CBEPIIMIIBHON ONepalny.

Kakwue yriel Ha pexxyiiei yactu cBepia’?

[To kakMM pHU3HAKaM HOPA3IENAI0TCS adephl?

Vbl pezanus 3yOuiia ass CTalu.

Kak 0003HauaeTcs 111epoxoBaTOCTh MOBEPXHOCTH Ha YepTexax?

Kakue TpeboBanus 6€30MacHOCTH JOJKEH COOII0IaTh cliecapb BO BpeMst paboThi?
[Tpuunnbl Opaka mpu pazmerke?

[[Ta610HBI U MIyNBL. Y CTPOMCTBO U HA3HAUYEHUE

C KakuM KBaJMTETOM TOYHOCTH MOKHO 00paboTaTh OTBEPCTUS yKa3aHHbIE HA yepTexe?
Kakoii Bu HanuiIbHUKA TPUMEHSETCS U1 CHATHUS IPUITYCKa Ha KPUBOJIMHEMHBIX
BEPXHOCTSIX AETaIN?

. Beibepute TexHomorndeckyro 0azy A AeTaal Ha YepTexe.

. Kakoii mpouecc Ha3pIBalOT pe3aHneM MeTamia?
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40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
o1.

52

53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Kak npaBuibHO yCTaHOBUTH HOKOBOYHOE MOJIOTHO B CTaHKeE?

Kak nogpasnenstorcss HanWJIbHUKY 110 KPYITHOCTH HAaCEUKH?

UTo Ha3bIBAECTCS HATSTOM M 3a30pOM?

Kakue TpebGoBaHMs MPEeaBSBIAET YEPTEXK K CHUPATHHOMY CBEpPIY?

Kakyto COTC npumMeHSIOT pyu Hape3aHUH Pe3bObl B CTATBHBIX U OPOH30BBIX 3arOTOBKaX?
Nupukatopel 4acoBOro Tuma. TUlbl U 1Uana3oHbl U3MEPEHUN.

HazoBuTe THIBI pe3b0bI

JlaiiTe onpeneneHus pe;xuMaM pe3aHus IPU CBEPICHUH OTBEPCTUI

Kakue ocHOBHBIE IPUYMHBI OpakKa MpH KIIETIKE, MEPHI U CIIOCOOBI UX MPEAYPEKICHUS?
Kak 0003HauatoTCs Ha YepTexkax M ICKU3axX MpeaesIbHbIe OTKIOHEHUS pa3MepoB?

UYeM oTiMyaeTcs NpOCTPAHCTBEHHAs pa3MeTKa OT MIOCKOCTHON?

Kakue cymiecTByrOT criocoObl Kiienku?

. Kakue meps1 6e30nmacHOCTH HEOOXOAMMO BBIMOIHATH IPU MPUTUPKE?

B yem cymiHOCTh mabpeHus pa3beMHOr0 BKJIA/IbIIIA TOAIIHITHUKA?

Y CTpoICTBO IITAHTEHITUPKYJIS U €70 OCHOBHBIE 3JIEMEHTHI.

[aiite onpeneneHue NOrpelHOCTA U3MEPEHMUSL.

[TpaBuiia oOpartiieHus: CO MTAHTCHUHCTPYMEHTAMHU.

MukpomeTpuieckiue UHCTPYMEHTHL. THUIIbI MHCTPYMEHTOB U UX Ha3HAYECHHUE.

VYrisl pe3anus 3y06a HO’)KOBOUHOTO MOJIOTHA.

Omnpenenenue npaBKu JIMCTOBOTO MeTaslIa.

CaepJieHre OTBEpCTUI OOJIBIINX TUAMETPOB.

Omnpenenure none gomycka 20+0,03-0,008

HazoBuTte crnecapHo-cOOpOYHBIN HHCTPYMEHT.

Ornpenenenne pabouero Mecra ciecaps.

Kak HaiiTu HeHTp OKPYKHOCTH Ha IJIOCKOW 3aroToBKe?

B 1yem ocoGeHHOCTH Ta301IaMeHHOM MpaBKu MeTaia?

Kakue TpeboBanus NpeabsaBIISIOT K AJIMHE 3aTOTOBKY JJIsl U3TOTOBJICHUS JETalld Ha yepTexe?
Kakoli BuJ HanuiapHUKA IPUMEHSAETCS AJIs CHATHS PUITyCcKa Ha KPUBOJIMHEHHBIX TOBEPXHOCTSIX

neranu’?

68
69
70

. labeps! u ux knaccuduranms?
. YTIIbI pe3anus 3yOouia Jjisi CTaju.
. HazoBuTe BupI ciecapHOTO HHCTpYMEHTA. UTO HE OTHOCHUTCS K BCTIOMOTATEIIbHOMY CIIECAPHOMY

UHCTPYMEHTY?

71
72

. Kak onpenensitor, mokaszanue Ha MHAMKATOPE YaCOBOTO THMA?
. Kakue mpucnocoOneHust UCTONB3YIOT MPHU 3aKPEIUICHUH CBEpiia B MIMUHIEIb CBEPIUIBLHOTO

cTaHka?

73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

88
89
90

HazoBure sneMeHThI pe3b0bl U AaiTe UX OnpeecHHeE.
[Tepexo/ibl py MAOPEHNN TPSIMOIMHENHBIX TOBEPXHOCTEH.
JlaiiTe onpeneneHne NOHATHIO 3a30pa U HATATa

Bri6epure TexHONOTHYECKYO 0a3y Ui JeTally Ha YepTexke.
Kakue nmapameTpel H3MepsAOT HHAUKATOPOM 4acOBOIO THUMA?
[aiite onpeneneHue npoueccaM NpUTUPKU U JOBOJIKH
PrruaskHo-Mexanudeckue npuoopsl. TUmsl npuOOpoB U 00NN TPUHIMIT ASHCTBUS.
OTkJI0HEHUE, 1eHCTBUTENbHbBIE U NTPE/IETIbHBIE.

KOHTpOIb MII0CKOCTHOCTH, PSMOJIMHEHHOCTH.

Kanubps! 17151 KOHTpOJIs pe3bObl U UX 0003HAUEHUE

KoHcTpykuus 3eHKepa.

Kax moapasnenstoTcst 3¢HKOBKH 110 opMe pexKyIend YacTu?
HazoBute npoduiie MeTprueckoi pe3bObl, yKaKUTE €€ 3JIeMEHTHI.
HazoBuTe BUBI 3aKJIENOYHBIX I1IBOB.

Ha3zoBute yribl pezanust 3y0a rujIbOTUHHBIX HOMKHHII.

. Jaiite onpeneneHne TEXHOIOTMYECKON ONEpaLHH.

. Jaite onpenenenue nNponu3BOACTBEHHBIN IIPOLIECC.

. Onpenenute npenenbHbIN pazmep 25+0,25
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Ipuiio:xkenne A

3AYETHBIHN TECT AJIS1 JUOGDPEPEHIIMPOBAHHOI'O 3AYETA
Mexnucuunnunapasiid kype: MJIK.04.01 CaecapHoe 1ejio M TeXHMYECKHE U3MepPeHUs
CrnenmanpHocTb: 23.02.07 Texauueckoe 00CIIyKUBAaHUE U PEMOHT JIBUTATEJIEH, CUCTEM U
arperaTtoB aBTOMOOMIICH

Bapuant Nel

Bonpocsl

BapuaHTbl 0TBETOB

Kakue ocnHoBHbBIE TpeOOBaHUSA K
OpraHM3aluH padovero Mecra ciecaps?

Bapuanrt 1

1. NUHCTpyMEHT, KOTOPBIM MOJB3YIOTCS Yalle, Haa0
pacrionarats OJIKe, @ KOTOPBIM peke- JalblIe;

2. Ilopsinok packiaJKyu HUHCTPYMEHTA HAa BEPCTAKeE.
WucTpyMeHT, KOTOPBI OepyT MpaBoil pyKon
pacrojarath CIpaBa OT TUCKOB, a KOTOPbIN OepyT
JIEBOW PYKOW- CIIEBa;

3. Tounsii KontponbHo-M3MepurtenbHbIit
MHCTPYMEHT pa3MelLaTh Ha CIEL. MOJCTABKE B
CpeIHEeW YacCTH BEpCTaKa;

4. YepTexu 1 MHBIE JOKYMEHTBI- pacioyiaratb Ha
HaKJIOHHBIX IJIOMIAKaX, YIOOHBIX B MOJIb30BAHUU
U 3alUIIEHHOM OT 3arps3HEHNUS;

5. Mcnionb30BaB UHCTPYMEHT, Cpa3y MOJOKUTH Ha
MecTto. Henb3s Ki1lacTh HHCTPYMEHT Ha
WHCTPYMEHT. PeXyIluii MHCTPYMEHT KJ1acTh Ha
3alUTHBIE IOJICTABKY;

6. XpaHUTb UHCTPYMEHT, IPUCTIOCOOTICHUS U
MaTepUasbl B Pa3IMYHBIX SIIUKaX;

7. [lputupouHslii, abpa3uBHBIN, TOBOJIOYHbIE U
CMa304YHbI€ MaTepHallbl XPAHUTh OTJIENIBHO;

8. OcHamaths pabouee MECTO CpefCTBaAMHU
MEeXaHHU3aI1H.

Bapuant 2

1. ITonp30BaThCS TOJIBKO MCIIPABHBIM
MHCTPYMEHTOM, IIPEyCMOTPEHHBIM ISl TaHHOM
paloThI: HE KJIacTh HHCTPYMEHTHI IPYT Ha JIpyra u
Ha Jpyrue IpeaMeThl;

2. Pabotas ¢ abpa3uBHBIM KPyTOM Ha 3aTOYHOM
CTaHKe, M0JIb30BaThCsl 3aIIUTHBIMU OYKaMH WU
3alUTHBIM YKPaHOM;

3. He ocranaBiMBaTh BpalatoLIUiics pexyIHii
MHCTPYMEHT pyKaMM WJIM KaKUM-JINOO MPeaMETOM;
4. PyOKy B THCKaxX IPOU3BOAUTH TOJIKO IIPU
HaJIMYUU Ha BEPCTaKe 3alIUTHON CETKU WU
9KpaHa.

Bapuanr 3

1. Tsokenble 1eTany He HOJHUMATh, HE CIBUTaTh UX
Ha Kpail BEepCTaKa;

2.Bo Bpems pyOKHM U CBEpJICHHS HA/1€BATh
3alIUTHBIE OYKH;

3. PaboTbI ¢ mpUMEHEHHEM KHUCIIOT, I1eI0YeH,
(bmrocoB, a Takke paboThI, CBSI3aHHBIE C
BBIJICJICHUEM IIBLIH, IbIMA U T'a30B, BHIIIOJIHSITH B
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Bonpocsbl

BapuaHTbl 0TBETOB

XOpOIIIO MPOBETPUBAEMOM MOMEIIEHUH HUITU TIO]T
BBITSKHBIM KOJITTAKOM;

4. He cnyBarh ONMWIKU, HE CMaXUBATh CTPYKKY
PYKOM, IMOJIb30BaThCS JJI 3TOU LIEJIEH IETKOM -
CMETKOM;

5.11pu NOTy4YEeHUU MEIKUX TPaBM 00s13aTeIBHO
oOpabaThIBaTh paHy HACTOMKOM 10/1a U HAJIOKHUTh
OUHT;

6.He paborarh Ha CKBO3HSKAX;

7.HanexHo 3aKpeIuIaTh 3aTOTOBKY B CJIECapHBIX
TUCKAX M JPYTHX MPHUCIIOCOOICHUSX;
8.ITonnep>kuBaTh YUCTOTY U MOPSAIAOK Ha paboueM
MeCTe.

Bapuant4

1. ITpousBoacTBeHHas miomaab 20 KB. M.;

2. 3aKkperuieHHOH 3a JaHHBIM pabo4nM BEPCTAaK;

3. OcHamenue 000pyJOBaHHEM, HHCTPYMEHTOM,
MPUCTIOCOOTICHUSAMU;

4. BcioMoratenbHble CTAHKHU YJIOBIIETBOPSIIOIINE
MEXKIYHAPOIHBIM TPEOOBAHUSIM.

OCOOEHHOCTH PUXTOBKH 3aKaJICHHBIX

JeTajen.

Bapuanr 1

1. ITpoucxoaut 3a cuet pacTsukeHus (YITHHEHUS)
YacTH METalIa;

2. IlpumensieTcst ynapbl HOCKOM MOJIOTKA,
CHEIUAILHOTO PUXTOBAIBLHOTO MOJIOTKA,
HCII0JIb30BAHNE PUXTOBAJILHBIX 0A00K;

3. Tounoctb puxtoBku gocturaet 0,05Mm.

Bapuant2

1. TIlpex e yem NpUCTyNUTh K PUXTOBKE METalIa,
HE00X0IUMO BBIOPAThH TOJIOTHO 1O TBEPOCTH,
(hopMBI U pa3MepoB MeTaIA.

2. Jlerans HaAO yCTaHABIMBATh U 3aKPENUTH B
THCKaX.

Bapuant3

PuxToBKa - ciecapHas onepanus:

1. O6paboTKe METAIIOB JABICHUEM C IIEJIbIO
YCTpaHEHUs Ha 3arOTOBKaX U JAETajsX BMATHH;

2. IHCTpYMEHT NpOKaTHBINA CTaHOK;

3. UckpuBnenus, kopoOieHas 1 Jpyrue 1e(eKThl
HE JIONyCKaroTCsl.

Bapuant4
1. Tounocts puxToBKU gocturaer 0,05Mm.

Ytro o3HaAYaeT IOHATHE

pasmepa?

JI0TTyCKa

Bapuanr 1

JlomycK — 3TO pa3HOCTb MKy HAMOOIBITUM H
HAaUMEHBIINM MPEACTBLHBIMU Pa3MepaMu, TO €CTh
a0COJIIOTHAS BEIHYMHA Oe3 3HaKa.

Bapuanr 2
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Bonpocsbl

BapuaHTbl 0TBETOB

Jlonyck — mporiecc yBeanyeHus pazmepa
OTBEPCTUI MOJIYYEHHOT'O CBEPIICHUEM, KOBKOW HIIH
JIp. CIIocoOoM.

Bapuant3
Jonyck —poBepKa 10 HaHECEHHBIM
JIOTIOTHUTEIBHBIM (KOHTPOJIBLHBIM) PUCKaM.

Bapuant4

Jlonyck — anredpanyeckast pa3HOCTb MEXIY
JEHUCTBUTENBHBIM U COOTBETCTBYIOIIUM
HOMHUHAJIBHBIM pa3MepaMH.

Kakoii pazmep 3arotoBku aJist
M3TOTOBJICHUS JICTANIM HA YepTexe?

773, "lnil_ L 775
Ty

3
1 J

&7

= | T+

f_z\\tzﬁ__‘;] ifg

—- 2 DT,
SO M

Bapuantl
L=17,5+0,5+15+0,5+20+0,5+15+0,5+17,5=86

Bapuant2
L=60

Bapuant3
L=17,5+0,5*2+15+0,5*2+20+0,5*2+15+0,5*2+17,
5=89;

Bapuant4
L=60+15+15=90

CBepHCHI/IC TIyXo¢€ OTBCPCTUC B
METAaJJIC.

BapuanT 1

1. ITo BTynounomy ynopy;

2. I3mepuTenbHON JTMHEUKE CTaHKa;

3. Ilo muM0Oy MexaHu3Ma aBTOMaTHYECKOM MOJIauH;
4. Ileproauueckoe U3BICUECHNUE CBEpIIa s
OUYUCTKU OTBEPCTUS OT CTPYKKH.

Bapuant2
Tonpko nepuoanYeECKOe N3BJICUEHUE CBEPIIA IS
OUYHUCTKU OTBEPCTUS OT CTPYKKH.

Bapuant3
1o pricke Ha OOKOBOM MOBEPXHOCTH 3arOTOBKH.

Onpenenure  NpeAenbHBIM  pa3Mep
20+0,03+0,008

Bapuantl
20 MM

Bapuant2
20,008 MM

Bapuant3
0,038 MM

Bapuant4
20,03 mMm

Benuuunsl  yrmoB  pe3aHus  3y0a
THJTLOTUHHBIX HOXKHUII.

Bapuanr 1
VYron pezanns 75-85 rp, 3aguuit yrou 30cek-3rp

Bapuanr 2
VYron pezanuns 75-85 rp, 3aaauii yros 30cek-3rp rp,
nepeanuit yrou 5-15 rpag. Cymma yrios 90 rp.
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Bonpocsbl

BapuaHTbl 0TBETOB

P, 5. Hown J1s rmboTHRKEX HOMHAL

yroJi ctBopa 1-5 rp

Bapuant3

VYron pe3zanus 1-5 rp, 3anuuii yroa 30cex-3rp rp,
nepenuuii yron75-85 rpaag. Cymma yrios 90 rp.
yroi crBopa 5-15 rp

Bapuanrt 4
Cymma yriioB 90 rp

Onpenenure mnpeaenbHbii pazmep 30-
0,05

Bapuantl
0,05

Bapuant2
30,05

Bapuant3
29,95

Bapuanrt 4
[IpenenpHblii pazmep 30 MM

OcHoBHbBIC Y3JIbI n MCXaHHU3MBbI
HACTOJIbHOT'O CBCPJIMUJIIBHOI'O CTaHKA.

BapuanT 1
KosioHHa, KOXKYX, 37E€KTPOABUTATENb.

Bapuant 2

PykosTka pyuHOil mogayu, MWIKUHIEb, CO
IIITUHIECTbHON 0a0KOM, KOJIOHHA, KOXKYX,
3JIEKTPOJIBUTATENb, PYKOATKA NOIbEMA IIITUHIEIS,
KPOHILUTEMH, IJIMTA, KHOIIOYHAs CTaHUHUS.

Bapuant3
[IaTKa, MUKPOMETPUYECKHI BUHT, CTOIIOpP BUHTA,
crebenb.

Bapuant4
DNeKTpOoABUTaTENb, PYKOATKA MOAbEMA IINUHEIS,
KPOHUITEHNH, IUINTA.

10

Urto  Ha3biBaeTcs
paccBepiuBaHueM?

CBCPJICHUCM n

Bapuanr 1

PaccBepnnBanue — npouecc oOpazoBaHus
OTBEPCTUH B CIIJIOIIHOM MaTepualie C MOMOIIIbIO
cBepia. CBepiieHne Npoliece yBeIUUEHUs pa3Mepa
OTBEPCTUH MOIYYEHHOTO CBEPJICHNUEM, KOBKOH M
JIP.CTIOCOOOM.

Bapuant2

Caepnenne— ciecapHas ornepanus mo oopadorke
METaJUIOB JIaBJICHUEM.

PaccBepnuBanue — cnecapHas omneparus o
00paboTKe METAUTOB TOHMKEHHBIM JIaBJICHUEM.

Bapuant3

Caepinienue mporecc 00pa3oBaHUs OTBEPCTHIA B
CIIOIIHOM MaTepualie ¢ IOMOIIBIO CBepIIa.
PaccBepimBaHue NpoLecc YBEIWYCHUs pa3Mepa
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Bonpocsbl

BapuaHTbl 0TBETOB

OTBEPCTUM MOJIyYEHHOTO CBEPJICHUEM, KOBKOW HIIH
JIP.CIIOCOOOM.

Bapuant4

CaepiieHne— ciiecapHas omnepanus mo oopadoTke
METAJUIOB PE3aHUEM.

PaccBepnuBanue — cinecapHas ornepanus 1o
1000pabOTKE METAJIJIOB PE3aHUEM.

11

Kak cBepiuTh, HE MOJTHBIE OTBEPCTUA?

BapuanT 1

Jist aTOTO K 00pabaThiBa€MOi 3arOTOBKE
MIPHUKJIAIbIBATh BTOPOE U3/IEINE WIH MIPOKIAJKY U3
TOTO K€ MaTepuasa u 33KUMAalOT B TUCKAX.

Bapuant 2

HenonHoe oTBepcTHs HE UIMEIOT B OCHOBAHUU
IIOJIHOM OKpY’>KHOCTH. J1JIs1 3TOr0o OTBEpCTUE
JIeNIat0T 3apaHee.

Bapuanr 3
OTBepcTHs AeMat0T MEHBIITUM CBEPJIOM. 3aTeM
paccBepIUBAIOT O] 3aJaHHBIN pa3mep.

Bapuanrt 4

Henonnoe oTBepcTHS HE UMEIOT B OCHOBAHHUH
IIOJIHOW OKpY>KHOCTH. JlJIs 3TOTO K
o0pabaTbIBaeMOil 3aroTOBKE MPUKJIIAIbIBATH BTOPOE
W3/1eJIMEe UM IPOKIIAJKY U3 TOTO e MaTepuaia u
3a)KUMAIOT B TUCKAX.

12

Hasnauenne wu  pabora  HOHHYca
IITaHTCHIIUPKYJIS.

BapuanT 1

Honnyc — BcriomorarenpHas mkana Juist OTc4eéTa
noier nenenunil. Kaxaoe genenre HoHMyca Kopoye
neneHus mradrd Ha 01 mm.

Bapuant2
Honnyc — BbIyKIIbIE KPUBOJIMHENHBIE
MTOBEPXHOCTH.

Bapuant3

Hounnyc paGotaeT npunepemenieHun
U3MEPUTENIBHOTO CTEPKHS NapajlIeIbHO
IJIOCKOCTH PacIOJIOKEHUS IIKaJIbI.

Bapuant4
Honunyc — mikana nns orcuéra genennii. Kaxnoe
JIelIeHe HOHMYyca cooTBeTcTBYeT 01 Mm

13

Kakoii Buj HanmjIbHUKA IPUMEHSAETCS
JUTSL CHSITUSL IPUITYCKa Ha
KPUBOJIMHEWHBIX TOBEPXHOCTAX
neranu?

Bapuanr 1

BrinykJiible KpUBOJIMHEIHbBIE TOBEPXHOCTH
oOpabaThIBaTh ABYyMs ClIOCOOAMU; pacCKaunBaHHEM
HaNMJIbHUKA UM YABOCHUEM YHCIIa CTOPOH.
Hcnonp30Bath clieAyeT MIIOCKUH HATMIIBHUK.
OnunuBaHue BOTHYTHIX KPUBOJIUHEHHBIX
ITOBEPXHOCTEN CIEAYET MPOU3BOIUTH
MOJIYKPYTJIBIM WJIM KPYTJIbIM HAMMJIBHUKOM C
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Bonpocsbl

BapuaHTbl 0TBETOB

paanycoM MEHBILINM pajiyca OMUINBAEMOM
MIOBEPXHOCTH.

Bapuant 2

Jl1st 06paboOTKH TPEYTONBHBIM PAIIITUIEM K
o0OpabaTeiBacMOI 3ar0TOBKE MPUKJIAIBIBATH
11a0JIoH.

Bapuant 3
[IpuMeHATH TOJBKO TUIOCKUIA WJIM KBAJIPATHBIN
HAITUJIbHUK.

Bapuant4

IIpon3BOANTE MOMYKPYIJIBIM HIIM KPYTJIBIM
HaIlWJIbHUKOM C PaIMyCOM MEHBIINM pajgnyca
OINMJIMBAEMON OBEPXHOCTH.

14

Kak BbIOMparOT yribl 3aTOYKH CBEpJia B
3aBUCUMOCTH  OT  00pabaThIBaeMOro
Mertaia’?

Bapuantl
4uayryH-125 rp, 3akanenHas craiab-140 rp, 1aTyHsb,
Oponsa 6a66uT\85-115

Bapuant2

Y1011 3aTOYKH CBENa MPUIPU BEPIIIUHE B
3aBUCUMOCTH OT MeTaiuia Ctanb,uyryH-116,118 rp,
3aKaJieHHas CTajb-125 rp, naryns, OpoH3a 6a00uT-
130-140rpan.

Bapuant3
ctanb-125 rp, natyns, 6ponsa 6a66uT-130-140rpan

Bapuanrt 4

VY101 3aTOUYKM CBeNa NPUIPHU BEPILINHE B
3aBUCUMOCTH OT MeTaiia Cranp,9yryH-125 rp,
3akasieHHas ctayb-140 rp, naTyHb, OpoH3a 0a00UT-
116-118rpan

15

Ha3zoBurte npodunu pe3sObl U naiite ux
OIIpEJICJICHUE.

Bapuanrl
PaznuyaroT TpeyroapHeIi, NPSIMOYTOIbHBIN,
TparenenIalIbHbINA, YIIOPHBIN, KPyTiblil Tpoduib.

Bapuant2
Pa3nu4aroT TpeyroapHbIi, yIOPHBIN, KPYTJIbIA
npouIb.

Bapuant3

[Tpodub pe3s0bl —BU pe3bOBI € TOpLA.
PaznuaaroT TpyOHBIA, METPUIECKUN, TIOWMOBBIN
npouIb.

Bapuanr 4

[Ipodune pe3pObl — KOHTYp ceueHHs pe3bObl B
OCEBOM IIOCKOCTHU. Pa3nyaroT TpeyroyibHbIi,
MPSIMOYTOJIBHBIN, TPaneenaAIbHbIN, YIIOPHBIH,
KPYIJIBIA TPOQHIIB.

16

Jlnss  4Yero MpOBOJAT  KOHTPOJIbHBIE
METKHU IIpH pazMeTke?

Bapuanr 1
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Bonpocsbl

BapuaHTbl 0TBETOB

Jl71st mpoBepKH MPaBUIIBHOCTH 00paOOTKH JAeTaln
HAHOCST JIOTIOJIHUTENbHBIE (KOHTPOJIbHBIC) PUCKH.

Bapuanr 2
HanocsaT kepHEpOM KOHTPOJIbHBIE METKH (KEPHBI).

Bapuanr 3
KoHTposbHbIe METKH TIpU pa3METKE CTaBST [
KOHTPOJISI Ta0apUTOB U3CIIHUS.

Bapuant4

Ilocne pasMeTkH Ha MPOYEPUYEHHBIX PUCKAX
HAHOCST KEPHEPOM KOHTPOJIbHBIE METKH (KEPHBI),
JUIs IPOBEPKU IPAaBUIBHOCTH 00PabOTKHU AeTalln
HAHOCSIT JOTIOJIHUTEJIbHbIE (KOHTPOJIbHBIE) PUCKH.

17 | Onpenenure CyTh MOHATHS KIICIKH. Bapuanr 1
Knenkoii Ha3pIBaeTCsl COEIMHEHHUE ABYX JIETAICH C
MIOMOIIIbIO HEPA3BEMHOTO COCIUHECHHS.
Bapuant2
Kienka — pazbeMHOE COSAMHEHUE C TTOMOIITBIO
3aKJIETOK.
Bapuant3
Kitenkoit Ha3pIBaeTCs onepanys o COeAUHEHUIO
JBYX M 00JIee JIeTaIei C MOMOIIBIO 3aKJIETIOK.
Bapuanrt 4
Kienka — coeqmHenne geranei ¢ MOMOIIBIO
MOJIOTKA M IIPOBOJIOKH.

18 | Onumure

MoCJaCA0BAaTCIbHOCTD

mporecca MPHUMACOBKH  COMPSTaeMbIX

neTanei.

Bapuanr 1

- [IpunacoBkoil Ha3bIBA€TCS TOYHASI B3aUMHAs
MIPUTOHKA JeTanel, CoOeIMHSIONMXCs 0e3 3a30poB
MIPH JIFOOBIX EPEKAHTOBKAX.

- [1o pa3smetke 0OpaboTka ABYX JeTanei
HE3aBHCHUMO JIpYT OT JpyTa.

Bapuant2

- OLIEHNBAIOT BEJIMYHMHY BBICTYIIOB H, @ 3aTEM
ONMJIUBAIOT UX OapXaTHBIM HAMJIBHUKOM,
HaAQUIAMH, TPUTHPAIOT UM OKOHYATEIHHO
noyinpyroT. Onepanus MoBTOPSETCS 10 MOJTHOTO
MIPUJIETaHMsI CONPSIraeMbIX TTOBEPXHOCTEM.

Bapuanr 3
- [1o pa3smetke 0OpaboTka ABYX JeTasnei
HE3aBHCUMO JIpYT OT JIpyTa.

Bapuant4

- [IpunacoBkoii Ha3bpIBAETCS TOYHASI B3aUMHAs
MPUTOHKA JeTalel, COeTUHSIIONIMXCS 0€3 3a30pOB
MIPH JIFOOBIX TIEPEKAHTOBKAX;

- [o pazmeTtke oOpaboTKa ABYX JAeTalIei
HE3aBHCHUMO JIPYT OT APYTa;

18
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BapuaHTbl 0TBETOB

- OxoHYaTeNbHO 00pabaThIBAIOT MPOQUIH TeTATH
KOTOPOI MOXHO KOHTPOJIUPOBATH
YHHUBEPCAIbHBIMU U3MEPHUTEIBHBIMU CPEJICTBAMU;
- Haunnarot npunacosky. [Ipoduim conpsraembix
MIOBEPXHOCTEN HAKJIAQABIBAIOT IPYT Ha JIpyra u
MPHKUMAIOT ¢ HEOOJIBILIONW CHIION Ha
o0pabaTbIiBaeMOIl MOBEPXHOCTH METOZOM CBETOBOM
LIEIN ONPEACIAIOT BHICTYAIOIINE MECTa,
MPEMSTCTBYIOLIME INIOTHOMY IIPUJIETaHUIO;

- OLeHMBAIOT BEJIMYUHY BBICTYIIOB U, 3aTEM
ONWJIMBAIOT UX OAPXaTHBIM HAMMMIBHUKOM,
HaA(QUIAMY, IPUTHPAIOT UM OKOHYATEIbHO
nosinpyrot. Onepanus MoBTOPSETCS 10 MOJTHOIO
IIPUJIETaHMsI COMPATAEMBbIX IOBEPXHOCTEH.

19

Korma npumeHstor pa3Merky IO
«mecTy»?

Bapuantl

Pa3Mmetka «1o MecTy» 3aKiIr04aeTcsi B HAHECEHUU
Pa3MEeTOUHBIX JIMHUNA C IOMOIIBIO 11a0JI0Ha
MPUIIOKEHHOTO K MECTY.

Bapuant2

Pa3merka «1mo MecTy» 3aKiIIouaeTcsi B HAHECEHU U
MecTa OyayIIuX OTBEPCTUH MO OOJITHI U IIIIEKH
P PUOBITHH cliecaps Ha MECTO.

Bapuant3
Pa3meTka «1mo mMecTy» 3aKiodaercs B
COIPSDKEHHYIO JeTaNel TI0 pUCKaM B KepHaM.

Bapuant 4

Pa3zmeTka «110 MecTy» 3aKJI0YaeTcsi B HAHECEHUU
MecTa OyAyIIHUX OTBEPCTHH MO OOJITHI U IIIHIEKA
gyepe3 MPOCBEpIICHHbIE OTBEPCTHUS OAHOM J1eTalu Ha
JPYTYIO CONMPSHKEHHYIO JIeTallb. ITOT CIIOCO0
IPUMEHUM B €IMHUYHOM IIPOU3BOICTBE.

20

VYeTpoilcTBO M Ha3HAayYeHHUE yriioMepa
Ttuna YM.

Bapuanr 1
C nomotnipio YM u3MepsitoT KOHTAaKTHBIM METOI0M
HapyXxHble yribl pasmepom ot0xo 180rpan.

Bapuanr 2

C nomotipio YM u3MepsitoT KOHTAaKTHBIM METOI0M
HapyXxHble yribl pasmepom ot0xo 180rpan.
Pa3meTKy yrioB M yKJIOHOB, COCTOUT; JIMHEHKA
OCHOBHasi, OCHOBAHHE C IPAyCHOM IIKAJIOH,
CEKTOp CO LIKaJIOH HOHMUYCA, OCb, IOBOPOTHAS
JINHEWKA, CbeMHBIN yTOJIbHUK.

Bapuanr 3
C nomouipro YM HU3MeEpAIOT Ha YepTEkKaAX U
mabsionax yrisl pazmepom ot0mo 180rpa.

Bapuanr 4
C nomouipro YM U3MEPSIOT KOHTAKTHBIM METOA0M
yruibl pazmepoM ot0mo 360rpan.

21

Kakue MHCTpyMEHTHI, IPUCIIOCOOICHHUS

Bapuanr 1

19
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1 MaTepuaibl HY>KHBI ISl IPUTHUPKU?

Marepwuaisl aOpa3uBbI TBEPIBIE H MSTKHE,
g MOPOIIKH, TAacThl (TPyObIe, CpeaHHE,
TOHKHE) aJIMa3HbIE TACThI (TBEPIbIC,
MazeoOpa3Hble,

xuakue) [OU, JINK.

Bapuant2

WNHCTpyMeHT — npUTHPHI (IJIOCKUE, CTEPKHH,
HWINHAPUYECKUE, KOHUYECKUMHU, Pe3bOOBBIE,
CriellMalbHble, IOJBI)KHBIE, HEITOIBUXKHBIE,
peryiupyemble, HEpEryJIupyeMbIE.

Marepuainsl aOpa3uBbl TBEPAbIE U MATKHE, HIITH}
IIOPOILKH, 11acThl (ITpyOble, CpeIHUE, TOHKUE)
aJIMa3Hble NacThl (TBepAble, Ma3eoOpa3HbIe,
wuakue) [ON,JIMK.Cotc (cma304HO -
OXJIaXIAI01Iee TEXHOJIOIMUECKOE CPEACTBO).

Bapuant3
JInst kaxK10i MOBEPXHOCTH U3rOTABIIMBAIOT
mabnaoH Tpedyemoi GopMBI.

Bapuanrt 4

[Inockue, CTEpKHU, IUITUHIPUYECKHE,
KOHUYECKUMHU, pe3b00BbIE, ClIelInalbHbIC,
MOJABUKHBIC, HETIOJBUKHBIC, PETYIUPYEMEIE,
HEperyJIupyeMsble.

22. | Tlepeuncnute BUABI HMHCTPYMEHTOB, | Bapuant 1
MMEIOIIYE ITPUXOBbIE MEPHI JUIUHBIL. CkJaiHble METpBl U METANINYECKUE JIMHEHKH,
TUOKHE JICHTBI
(pyJieTKH, IITAHTEHUHCTPYMEHTHI).
Bapuanr 2
MonoTok, 4epTuika, mpu3ma.
Bapuanr 3
MY 02, 1Y 05, Y 10, 1Y 25 u Y 50.
Bapuant 4
KanunOp-konblio pe3p00oBoii Heperyiaupyemsli, T1P.
23 | Korma mnpuMeHsIOT pa3smeTky 1o | Bapuanrt 1

mabsiony?

JIig Ka)k0i MOBEPXHOCTU U3TrOTABIUBAIOT M1a0JI0H
Tpebyemoi hopMBbl.

Bapuant 2

IIpu pa3meTke KpYyIHBIX JeTajei MPUMEHSIOT
pa3MeTKy 1o madiony. s kaxmoil moBepXHOCTH
M3TOTaBJIMBAIOT M1a0JIOH Tpedyemoii ¢opmbl. Jlis
OpPHEHTAINH Ha 3aTOTOBKE OH UMEET IICHTPOBEIC
JIMHUHU ¥ BBIPE3bl Ha UX KOHIaX. Ha 3arotoBky
HAHOCST TAaK)Ke IIEHTPOBBIE IMHHUH, TIPUKIIAIIBAIOT
mabaoHy, 4TOOBI OHU COBIAJH, U 0OBOIAT
YEPTHJIKOW KOHTYp I1a0JI0OHA.

Bapuanr 3

20
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[Ipu HaneceHnu Mecta OyIyIIMX OTBEPCTUH O]
OOJITHI U IIMUJIBKH Yepe3 MPOCBEPIICHHBIC
OTBEPCTHS OJJHOM JeTalu Ha IPYTYIO
COMPSIKEHHYIO JI€TaNlb.

Bapuant 4
Korna pazmedaemyro 3aroToBKy HajJl0 yCTaHOBUTb
Ha pa3MeTOYHOH IJIMTE C OMOUIbIO MOAKJIAIO0K.

24

BriGepute TeXHONMOrHYECKYIO 0a3y AJis
JeTaIn Ha YepTexKe.
- 1

BapuanT 1

Pa3zmeuaemyto 3aroToBKy HaJi0 yCTAaHOBUTH Ha
Pa3MeTOUYHOM IITUTE ¢ MOMOUIBIO MOJIKIIAIOK,
MPU3M, IOMKPATHKOB, TaK, YTOOBI OJTHA U3 TJIABHBIX
ocell ObLy1a MapalijiesibHa IIOCKOCTH pa3METOUYHOM
TLJTUTHI.

Bapuant 2
Tak, 4ToObI OZ1Ha 13 IVIaBHBIX OCel ObLIa
napajJiesIbHa INIOCKOCTH Pa3METOYHOM IUIUTHI.

Bapuant 3

VY cuMMeTpuYHBIX AeTasel 3a 0a30Bble JIMHUU
MOTYT OBITh IPUHATHI OCH CHMMETPUH HITH
LEHTPOBOYHBIC JINHHH.

PazmevaeMyro 3aroToBKy HaJ|0 yCTAaHOBUTH Ha
Pa3METOYHOM IUINTE C TOMOIIBIO TMOIKIIAI0K,
IPU3M, TOMKPAaTHUKOB TaK, 4YTOOBI OZIHA U3
TJIABHBIX Ocel ObliIa MmapanseabHa INIOCKOCTH
Pa3METOYHOM TUIUTHI.

Bapuanrt 4
TexHonoruueckyro 0azy BHIOMPAIOT
B COOTBETCTBHUU C YEPTEIKOM.

25

HomunanbHble, 1eMCTBUTEIILHBIC
pa3Mepsl U IEUCTBUTENIBHOE,
MPEIEIbHOE OTKIOHECHUS.

Bapuanr 1

HomuHanbHbIN 1EHCTBUTENBHBINA pa3Mep-pasMep
2JIEMEHTA, YCTAaHOBJIEHHBIM U3MEPEHUEM C

JIOITYy CKa€MOM MOTPEMIHOCTBIO.

Bapuant 2

IIpenenbHOE OTKIIOHEHUE, IEUCTBUTEIIBHOE
OTKJIOHEHHME, IEHCTBUTEIIBHBIN pa3Mep —
anreOpandeckast pa3HOCTb MEXJy NPeIeNbHbIM U
COOTBETCTBYIOIIMM HOMUHAJIBHBIM Pa3MEPAMH.

Bapuanrt 3
HomuHaneHBII pasmep — pa3Mep JJIEMEHTA,
YCTaHOBJICHHBIA U3MEPEHUEM

Bapuanr 4

HomuHaneHbI pasmep — pasmep, KOTOPbIN
CIIY’KUT HAa4aJIOM OTCUETa OTKIOHECHUHN U
OTHOCHUTEIIEHO KOTOPOTO ONPENEISAIOTCS
npenensHble pazmMepsl. O003HayaeTcss HUKHUM
MHJIEKCOM H CIpaBa OT 0003HAYEHUs pa3Mepa.
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JlelicTBUTENBHBIN pa3Mep — pa3Mep JIEMEHTA,
YCTaHOBJICHHBIA U3MEPEHHUEM C

JOTTyCKaeMoi morpemHocTsio. O603HavaeTcs
HWKHUM HHJIEKCOM ]I CIIpaBa OT 0003HAYCHUS
pa3mepa. JleHcTBUTEIbHBIN pa3Mep - pa3mep
3JI€MEHTA, YCTaHOBJIECHHBIN H3MEPEHUEM.

JleiicTBUTENEHOE OTKIOHEHUE - anredpandeckas
Pa3HOCTb MEXKY JECHCTBUTEIbHBIM U
COOTBETCTBYIOLIMM HOMUHAJIBHBIM pa3MepaMu.

[IpenenpHOE OTKIIOHEHUE - anredpandeckas
Pa3HOCTb MEXKAY IIPEEIbHBIM U
COOTBETCTBYIOIIMM HOMUHAJIbHBIM Pa3MEPaMHU.
Pa3nnuaror BepxHee U HUKHEE NPEAETIbHBIE
OTKJIOHEHHS.

26

YcrpoiictBo Mukpomerpa. OCHOBHbIE
JeTaIu U Y3JIbl.

Bapuant 1
MK cocTout: ckoba, nsTKa, MUKPOMETPUUIECKUNA
BUHT, CTOIIOp BUHTA

Bapuant 2
MK cocrout: crebenb, 6apadaH, TpeloTka
MHUKPOMETPUIECCKON TOJIOBKU

Bapuant 3

MK cocTouT: ckoba, nmsiTKa, MUKPOMETPUICCKHIA
BHHT, CTOIIOpP BUHTA, cTe0eIb, OapabaH, TpenoTka
MUKPOMETPUIECKOM TOJIOBKH.

Bapuanrt 4

MK cocTtouT: nuHelKa OCHOBHASI, OCHOBAHHE C
IpaayCHOM LIKaJION, CEKTOP CO LIKAJIOW HOHUYCA,
OCh, TOBOPOTHASI JIMHEHKA

27

Hanummre hopMyiibl peXMMOB pe3aHus
JUISL CBEPJIMIIBHOM ONIEPALIHH.

Bapuanrl
t = D/2, rnybuna pe3zanus
t = (D — d)/2paccBepiuBanue
1000V
1. e D 4acTOTa BpAILEHHS CBEpJia
(mpaB 196)
2. v=ndn/1000 ckopocTb pe3aHus (mpas)

Bapuant2
tga=1

Bapuanr 3
tga/D V=1

Bapuanr 4
1000V

D

28

Kaxkne yrisl Ha pexyiel yactu csepna?

Bapuanr 1
3aHuii yroa o, yroi 3a0cTpeHus 3

Bapuanr 2

22



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

Bonpocsbl

BapuaHTbl 0TBETOB

VYron y Ha3bIBa€TCA YIJIOM HAKJIOHA MOMEPEYHON
pexXyleld KpOMKH.

Yron o Ha3pIBa€TCs YIiioM HAKJIOHA BUHTOBOU
KaHaBKH.

[lepenuuit yroiu y —3To yroi MeX.y IJI0CKOCTHIO,
KacaTeJIbHOU K MepeiHel MOBEPXHOCTH, U
IJIOCKOCTBIO, IPOXOJISIIEH Yepes3 IIIaBHYIO
PEXYIIYI0 KPOMKY MapajjieIbHO OCH CBEpJIa.
3aHuUI YyroJl 0 ONpeensieTCs B IIIOCKOCTH,
napaJuiesIbHOM OCH cBepIa.

VYron 3aoctpenust  oOpasyercs nepecedeHrneM
MepeHeN 1 3aIHEN TOBEPXHOCTEH.

['maBHBIE pexyllMe KPOMKH MEPEKPEIINBAIOTCS
MIOJ1 YTJIOM 2, KOTOPBIN HAa3bIBAECTCS YTIIOM MIPH
BEpIIMHE YToJI 3aTOYKH CBEpJIa.

Bapuant 3
VYTri10M HaKJIOHA, yroJl 3aHUM, yrOoJl NEPEIHUN.

Bapuanrt 4
Yron cTBOpa, YroJy 3aTOYKH

29

Vsl pe3anus 3yOuna Ajs CTalu.

Bapuanr 1
VYoM HaKJIOHA, yroJl 3aHUM, yroJl NEPEIHUN.

Bapuant 2

[lepeanuii yrou, yron 3aocrpenus35-40 markuii60
cpenusis TB crane 70 uyryn TB crans, yron
pe3aHus, 3aJHUH yTol.

Bapuanr 3
VYron cTBOpa, yros 3aTO4YKH.

Bapuant 4
¥Yrona pe3aHus, yroJ 3aTOYKH, yToJI CTBOPa

30

Kak o0o3Hauyaercss 1IEpOXOBAaTOCTh
MTOBEPXHOCTHU Ha uepTexkax?

Bapuanr 1
L=60

Bapuant 2
[1-30*4

Bapuanr 3
1.

Piac. 1.87

Bapuanr 4
H8 — 7

Bapuant Ne2

Bompoc

BapuaHThI 0TBETOB

Kakue  TpebGoBanust  Oe3omacHOCTH
JIOJDKEH CcOOJI0AaTh ciecapb BO BpeMsi

Bapuanr 1
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paboTh1?

[Tonp30BaThCs TOTBKO UCITPABHBIM HHCTPYMEHTOM,
MIPEeTyCMOTPEHHBIM JIJIsl JAHHOU pabOThI, HE KJIacTh
WHCTPYMEHTHI IPYT Ha JAPYyTa U Ha JPyTrUe
MPEAMETHI.

Pabotas ¢ abpa3suBHBIM KPYyrom Ha 3aTOYHOM
CTaHKe, 0JIb30BaThCA 3aIlIUTHBIMU OYKAMU HIIN
3aIIUTHBIM SKPAHOM;

He ocranaBnuBaTh Bpalaronmics pexxyumn
WHCTPYMEHT PyKaMH HJIM KaKHM-TTHO0 TIPEIMETOM;
Py6ky B THCKaX MPOU3BOAUTH TOJIBKO MPU HATHYNN
Ha BEpPCTaKe 3alIMTHOM CETKU WJIM SKpaHa.

Bapuant 2

[Tonp30BaThCs TOABKO UCIPABHBIM HHCTPYMEHTOM,
MPEeyCMOTPEHHBIM JIJIsl JAHHON pabOThI, HE KJIacTh
WHCTPYMEHTHI IPYT Ha JApyTa U Ha Jpyrue
MPEAMETHI.

- paboTas c abpa3suBHBIM KPYTOM Ha 3aTOYHOM
CTaHKe, M0JIb30BaTHCS 3AIUTHBIMH OYKAMH WJTN
3aIlUTHBIM SKPaHOM;

- HE OCTaHAaBJIMBATh BPAILAIOIIMICS PEKYILHUN
WHCTPYMEHT PyKaMU WM KaKUM-TTHO0 TIPEIMETOM;
- pyOKy B TUCKaX IPOU3BOJAUTH TOJIBKO MPH
HaJM4YMH Ha BEPCTAKE 3alUTHON CETKU WU
JKpaHa;

- TSDKEJIbIE JIeTajy He NOJIHUMAaTh, HECJIBUTaTh UX
Ha Kpal BepCTaKa,

- BO BpeMsi pyOKH U CBEpJICHUS Ha/IeBaTh
3aIUTHBIC OYKH;

- paboThI C IPUMEHEHUEM KUCJIOT, IIeJI0Yei,
(bmrocoB, a Takke paboThl, CBSI3aHHBIE C
BBIJICJICHUEM MIbLIH, AbIMA U Ta30B, BBIIOJIHATH B
XOPpOIIIO TPOBETPUBAEMOM MOMEIIIEHUH UITU TI0]T
BBITSKHBIM KOJIITAKOM;

- HE CIIyBaTh OMMUJIKU, HE CMAaXHBATh CTPYKKY
PYKOM, IOJIb30BaThCS JJIsL 3TOU LIEJIEH IIETKOM -
CMETKOM;

- IPU TIOJTYYEHUH METKUX TPaBM 00s3aTeIbHO
o0pabaThIBaTh paHy HACTOMKOM 110/1a U HAJIOKHUTH
OUHT;

- He paboTaTh Ha CKBO3HSKAX;

- HaJIe)KHO 3aKPEeIIATh 3aTOTOBKY B CJIECapHBIX
THUCKaX U JPYTUX MPUCTIOCOOTECHUSX;

- IOAIEP>)KUBATh YUCTOTY U MOPSAJOK Ha paboueM
MecTe.

Bapuanr 3
He paboTath Ha CKBO3HSAKAxX

Bapuanr 4

-HE CyBaTh ONWIIKU, HE CMAXUBATh CTPYKKY
PYKOM, IOJIb30BATHCS JJIsI 3TOU LIEJIEH IIETKOM-
CMETKOM;
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- I TIOJTyYCHUN MEJIKHUX TPAaBM 0053aTeIbHO
o0pabaTbIBaTh paHy HaCTOMKOM Ho/a ¥ HAJIOXKUTh
OUHT;

- He paboTaTh Ha CKBO3HAKAX;

- HaJISKHO 3aKPEIUIATh 3arOTOBKY B CII€CapHBIX
TUCKaX U JIPYTUX MPUCIIOCOOICHUSX;

- IOJICP)KUBATH YUCTOTY U MOPSAAOK Ha pabouem
MecTe.

[TpuumnHb Opaka mpu pazmeTke?

Bapuantl
Pabora Ha ckBO3HAKAX

Bapuant 2
IIpoucxonut 3a cyer pacTskeHus (yAJIUHEHU)
4acTU MeTalia

Bapuant 3

HenpaBuibHOE uTeHHE YepTeka, HETOUHOCTH
Pa3METOYHOTO U U3MEPUTEIILHOTO HHCTPYMEHTA,
HEBEPHO BBIOpaHHast 0a3a, OTJIOKEHHBIN
HETPaBUIBHO pa3Mep, pa3METOYHBIE ITUTHI —
OCHOBHOE TIPHCIIOCOOJICHHE /TSl Pa3METKH, OT MX
TOYHOCTH 3aBHCHUT KQ4eCTBO PA3METKH.

Bapuant 4

Pa3merounble MINTH —OCHOBHOE MPUCIIOCOOIEHHE
JUI Pa3METKHU, OT UX TOYHOCTHU 3aBUCHUT Ka4eCTBO
pa3sMETKH.

1I1a0m0oHEI
Ha3HAUYECHUE

Y IIYIIBL.

YcerpolictBO U

Bapuantl

[ymbl mpeacTaBisaiOT co00i HAOOP 3aKIIFOUCHHBIX
B 000HiMy MEPHBIX CTaJIbHBIX, TOYHO
00paboTaHHBIX MJIACTHHOK.

Bapuanr 2
Jj1s TpOBEPKHU CIOKHBIX MPOPHIIEH TPUMEHSIOT
11a0JIOHBI.

Bapuanr 3

Jj1s TpOBEPKHU CIOKHBIX MPOPHIIEH TPUMEHSIOT
111a0JIOHBI, U3TOTOBJISIEMBIE U3 JINCTOBOM MM
IOJIOCOBOI cTanu TonmuHou 0,5 - 6 MM ¢
cozepkanueM yriepoga He Mmenee 0,5%
Pe3b0oBble 1a0I0HBI ABISIOTCS COPTUPYIOIUM
MPUKJIaJHBIM HHCTPYMEHTOM JUIsl OIIPEIEICHUS
mara ¥ npoguis pe3bOsl

PanuycHble m1ab10HbI CiTyKat Ui IPOBEPKU
paanycoB BBITYKJIBIX U BOTHYTBIX TIOBEPXHOCTEMN
ot 1 10 25 MMm.

HIymnsl mpeacTaBiasioT co00i HaOOP 3aKITIOYEHHBIX
B 0001IMy MEPHBIX CTaJIbHBIX, TOYHO
00paboTaHHbIX TIacTHHOK. [Ilynb! u3rorosmstor 1-
ro U 2-To KjaccoB ToUHOCTH. LIlymbl mpUMeHsIoT
JUIS TIPOBEPKH BEJTMYMHBI 3a30POB MEXY
MTOBEPXHOCTSAMHU JETAIU WU CONPSKEHHBIMU
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JCTaJIsSIMH. Mo>XHO HCIIONIB30BaTh Kak OOHY, TaK U
HCCKOJBKO CJIIOKCHHBIX BMECTC ITJIACTHUHOK.

Bapuant 4

Cocrout nMHEHKa OCHOBHAsl, OCHOBAHUE C
IpayCHOM WIKAJION, CEKTOP CO IIKaJI0W HOHUYCA,
0Cb, IOBOPOTHAs! JINHEHKA.

C KaKUM KBaJIUTETOM TOYHOCTH MOKHO
00paboTaTh OTBEpCTHS yKa3aHHBIC HA
yeprexe?

Bapuanr 1
CaepinenreM noay4yarotHS — f7

Bapuanrt 2
CBeprieHHEM U PACCBEPIMBAHUEM I1OJTYYaOT
oTBepctust 10-12 KBAIUTETOB TOYHOCTH.

Bapuanr 3
TouHocTh Ipu cBepsieHuU cBepiioM 10Mm
coctassteT 0,15 Mm

Bapuanrt 4
CBepiieHHEM U PACCBEPIMBAHUEM IOTYHarOT
OTBEpCTHS 5-9 KBAIUTETOB TOYHOCTHU

Kakoii Buj HanmJIbHUKA IPUMEHSAETCS
JUISL CHSITUSL IPUITYyCKa Ha
KPUBOJIMHEWHBIX TOBEPXHOCTAX
neraau’?

56 5

20

g7

20

Bapuanr 1
Hcnonb30Batk ciieayeT poOMOMUYECKUI HATMIIbHUK.

BapuanT 2

OnunuBaHue BOTHYTHIX KPUBOJIMHEHHBIX
MOBEPXHOCTEH ClIeIyeT MPOU3BOIUTH
MOTYKPYTJIBIM.

Bapuant 3

Brimykiible KpUBOIHMHEHHbBIE TOBEPXHOCTH
o0OpabaThiBaTh ABYMs ClIOCOOAMU; paCKaunBaHHEM
HaNWJIbHUKA UM YABOEHHEM YHCIa CTOPOH.
Hcnonp30Bath clieAyeT MIIOCKUH HATMIIbHUK.
OnunuBaHue BOTHYTHIX KPUBOJIUHEHHBIX
ITOBEPXHOCTEN CIEAYyET MPOU3BOIUTH
MOJIYKPYTJIBIM HIIA KPYTJIBIM HAMHIEHUKOM C
pannycoM MEHBIINM pajyca OMIINBASMON
MTOBEPXHOCTH.

Bapuanr 4
HanunbHUK 1515 CHATHS IPUITyCKa — PALLITHIIb.

Bribepure TexHoI0rHUECKyI0 0a3y s
JIeTalli Ha YepTexe.

ZOJ‘__

Bapuanrl
TexHonornueckas 6aza- 0CU OTBEPCTHIA.

Bapwuanr 2

Ecnu X014 OB 0/JHa U3 TOBEPXHOCTEH 3ar0TOBKU
oOpaboTaHa, ee cieyeT IpUHSTh 3a
TEXHOJIOTHYECKYIO M U3MEpUTENbHYI0 0a3bl. Eciu
JeTatbh UMEET MPHUIUBBI, OOOBIIIKH FITH OTBEPCTHS,
TO MIPU HAHECEHUH LIEHTPOBBIX PUCOK 3TO CIETYET
YYUTHIBATH.

Bapuanr 3
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TexHonormueckas 6a3a —0Ch napasuiebHas
IIJIOCKOCTHU paBMeTO‘-IHOﬁ IIJIUTHI.

Bapuant 4
TexHonornyeckas 0a3a — OOOBIIIKA MU
BBICTYTIAIOIITUE YACTH.

Kakoii nporiecc Ha3pIBalOT pe3aHuEM
MeTaia?

Bapuant 1
Pe3ka — Ha3pIBaeTcs onepalus Mo COeIMHEHUIO
IBYyX U Oosee aeraneil.

Bapuanrt 2

Pe3ka(pa3pesanue)-onepanus 1o OTAEIEHUIO
qacTeil 0T COPTOBOTo JMOO JIMCTOBOrO MeTaJlIa.
Peska otnuuaeTcst OT pyOKH TeM, YTO yJapHbIe
YCUIIMS 3aMEHS0TCS Harpy3kamu. OHa
BBITOJIHSACTCS IByMs CLIOCOOAMH: CO CHATHEM
CTPY’KKU U 0€3 CHATHUS.

Bapuanr 3
Pe3ka- onepanus neseHne marepuana 3aroToBKH ¢
MTOMOIIBIO0 MOJIOTKA.

Bapuanrt 4
Pe3anue onepanusi: Co CHATHEM CTPYKKHU

Kak npaBHIbHO YCTAaHOBUTH
HOKOBOYHOE TIOJIOTHO B CTAHKE?

BapuanT 1

[Ipex e yeM NpUCTYNUTh K pEe3KEe METAIA,
HEO0OXOMMO BBIOpATh MOJIOTHO 1O TBEPAOCTH,
(hOpMEI B pa3MepoB pa3pe3acMoro MeTauia.
[TonotHo TB HOXOBKHM HaJl0 yCTaHABJIUBATH

B IPOPE3U I'OJOBOK HOKOBOYHOI'O CTaHKA TAaK,
4TOOBI 3yObs ObUIH HANIPABIEHBI OCTPUEM OT
pyuku. Ilpu 5TOM mepBBIM BCTABIISIIOT B
HETIOJIBMKHYIO F'OJIOBKY KOHEL ITOJIOTHA J10
COBMAJICHUSI OTBEPCTHI M PUKCUPYIOT TTOJIOKEHUE
YCTaHOBKOM B HUX MTU(TA. 3aTeM B IPOPE3h
MOJIBM>KHOM TOJIOBKM BCTABJISIFOT BTOPOM KOHEN U
3aKPETISIOT €r0 BTOPHIM IMTH(PTOM HATATUBAIOT
MIOJIOTHO BpallleHueM 0apaiikoBOi TraKu.

Bapuant 2

[TonotHO TB HOXOBKHM HaJl0 yCTaHABJIUBATH B
MIPOPE3HU TOJIOBOK TaK, YTOObI 3yObs ObLITH
HaIpaBJIEeHbl OCTPUEM K PYUKE.

Bapuanr 3
[TonoTHO ycTaHABIMBAIOT C KPEMKUM HATATOM
OapalrkoBO Tailkou.

Bapuanr 4
Y cTaHaBIMBAIOT MOJOTHO BpalleHHeM 0apaKoBoOn
TafKw.

Kak monpazaenstorcs HanmuWIbHUKU TIO
KpyIHOCTH Haceuku?

Bapuanr 1
Hpagessie (NeO ul), muunasie (No2 u 3),
6apxarnbie(NeduS)(mpas 134)
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BapuaHTbl 0TBETOB

Bapuanr 2
Handwunu, ¢ nBoiHOM HaceuKoM, C TyroBOM
HACEYKOH.

Bapuant 3
JInunbie, OapxaTHbIE.

Bapuant 4
Kpyruble, KBajjpaTHbl€, IIJIOCKHUE.

10

Yro HA3BIBACTCA HATITOM U 3a30p0M?

Bapuanr 1

Hatar— pa3mep snemenTa, yCTaHOBIECHHBIN
H3MEpPEHUEM C JIOMTYCKaeMOM MOTrPEIHOCTHIO.
3a3op — anredpanydeckas pa3HOCTb MEXTY
JEHCTBUTENBHBIM U COOTBETCTBYIOIIUM
HOMHUHAJIBHBIM pa3MepaMH.

Bapuant 2
Hatsar —otBepcTus nis conpsikeHust. 3a3op
paccTosiHue AJIsl CONPSKEHUs eTanen

Bapuant 3
Hatsr — neiictBue npu madpenuu. 3a3op auamMeTp
OTBEPCTUS /IS KIICTIKA

Bapuanrt 4

3a30p — pa3HOCTh MEXKAY pa3MepaMu OTBEPCTHUS H
Baja 10 cCOOpPKH, €CJIU pa3Mep OTBEPCTUS OOJIbIIE
pa3mepa Baja.

Hartsr — pa3HocTs MeXy pazMepamu Bajia 1
OTBEPCTHS 10 COOPKH, €CITK pa3Mep Basa O0JbIne
pa3Mepa OTBEPCTHSL.

11

Kakue Tpe6oBaHus NpebsABISET
YepTeX K CIUPAIbHOMY CBEpIy?

=7

b — ————— e
& 7T ]
= qmﬁ? .

A= -

=

Bapuanr 1
ceeno 1=10mMM-2 oTB, cBepio 1=15mm 1 OTB..

Bapuant 2
H8 — 7

Bapuanr 3
L=15: HRC-70

Bapuanr 4
D=10.R

12

Kakyro COTC npumeHstoT npu
Hape3aHuU pe3bObl B CTATbHBIX U
OpOH30BBIX 3arOTOBKaX?

Bapuanr 1
COTC- pactBop 3MmyJibcopa.

Bapuanr 2

B xauectBe COTC nipu Hape3aHuu pe3bObl B
CTaJIbHBIX U OPOH30BBIX 3arOTOBKAX MPUMEHSIOT
pacTBOp dMYIILCOPa, CyIbhodpe30,MHHEPATEHOE
Macio, mpu 00paboTKe UyTryHa U allFOMUHHEBBIX
CIIaBOB -KepocuH. CMa3Kka yMEHBIIIAeT TPEHHE U
HarpeB MeTYHKa.
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Bapuanr 3
COTC — xepocun

Bapuant 4
COTC - Bazenun

13

Nupukaropel yacoBoro tumna. Tumsl u
JIMana3oHbl U3MEPEHUN.

Bapuanr 1

N4 02, 14 05

Bapuanrt 2

WNuaukaTopsl yacoBoro tuna (3yo4arsie
HM3MEPHUTEIIbHBIC TOJIOBKH) ¢ TIeHoH nenenus 0,01
MM (110 'OCTy 577) u3roraBauBaroT CIEIYIONINX
ocHoBHEIX Tinos: 1Y 02, 1Y 05, Y 10, U4 25 u
NY 50 — nepemenieHrne N3MEPUTEIBHOTO CTEPIKHS
MapajuieIbHO TUIOCKOCTH PACIIOIOKCHHS IITKAJIbI,

JUana3oHbl U3MEpeHuid cooTBeTcTBEeHHO 0 - 2, 0 -
5,0-10,0- 25,0 - 50 mMm.

Bapuanr 3

MK 25; MK 125

Bapuant 4

P1: P2: P3 nuana3oHbl U3MEepEHUI COOTBETCTBEHHO
0-2,0-5,0-10

14

Ha3zoBute THIBI pe3bObl.

Bapuanrl
KpenexHnasi, ynopHasi, crienuanbHasl.

Bapuant 2
MeTtpuueckue, KOHUYECKHUE.

Bapuanrt 3
TpyOHnble, T0MMOBBIE.

Bapuant 4

Tun nnu npoduis pe3bObl BBIOUPAETCS C YIETOM
Ha3Ha4YeHHS pe3r00Boil netanu. [lo Ha3HaYeHHO
Pe3bObI IeNATcsl Ha KpenexHble U crenuaibabie. K
KPETEe)KHBIM OTHOCSTCS TPEYTOJIbHBIE PE3bOBI, K
CMELUAIBbHBIM — NIPSIMOYTOJIbHBIE,
TpanelenIIbHbIe, YIIOPHBIE H KPYTIIBIC.

15

Jlaiite onpenencHuss pexxuMaM pe3aHus
IIPU CBEPJICHUH OTBEPCTHUM.

Bapuanr 1

CxopocTh pe3anus, rmojaya, u riryonHa
COCTaBIISIIOT PEKUMBI pe3anus. CKOpoCTh pe3aHus -
3TO MyTh, MIPOXOJUMBIN B HAIIPABJIEHUU TJIABHOTO
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JBYO)KEHUS] Hanbosiee yJaJleHHOM OT OCH cBeplia
TOYKOM pexyIlled KPOMKH B €IMHULLY BPEMEHH.
ITomaya — BenM4MHA IIEPEMELICHHS CBEPIIA BIIOJIb
ocu 3a ouH 000poT. I myObuna pezanus -
paccTosiHiEe OT 00pabOTaHHOM MOBEPXHOCTH J0 OCU
cBepJa.

Bapuanrt 2
v=ndn/1000 ckopocTh pe3anusi.

Bapuant 3
I'myOuna oTBepcTus, IMaMeTp.

Bapuanrt 4
Yucrora 00pabOTKH, JUIMHA CBEPIIA.

16

Kakue ocHOBHBIE IPUYUHBI Opaka Mpu
KJICTIKE, MEPBI B CITOCOOBI UX

peIynpexaeHUs?

BapuanT 1
N3rub crep>xHs B OTBEPCTUH - HECOOTBETCTBUE
JaMeTpa OTBEPCTHS TUAMETPY CTEPIKHSL.

BapuanT 2
HemnnoTtHoe npusieranue roioBKM Mo MPUINHE
MEePEKOChl 00KUMKH TPH KJICTIKE.

Bapuanr 3

HenotHoe mpusieranye roJoBKY M0 TPUYHHE
NepeKOChl 00XKUMKHU Ipu Kiernke. CmeleHue
TOJIOBOK KOCO ITPOCBEPIICHHOE OTBEPCTHE.
CMelieHue roJOBKH - CKOC Ha TOPLE CTEPHKHS CO
CTOPOHBI 3aMbIKalOIIEeH roJ0BKHU. 3apyOKa Ha
T'OJIOBKE WJIM OKOJIO HEe -HEIPaBUIIbHOE
MOJIOKEHHNE 00KMMKH TTpH Kiierke. MaomepHast
3aMBbIKaroIlas TOJIOBKA - HEJI0CTaTOYHAs! JUIMHA
CTEp>KHS 3aKJIETIKU. PacrurioniiBanme CTepKHs
MEX]y CKJeNbIBaeMbIMU JrcTaMu. VI3rub cTepkHs
3aKJICNIKU — HEeTPaBWIILHOE TIPUJIETAHHUE JINCTOB TIPH
cBepiieHuu. M3rub crepkHs B OTBEPCTUH -
HECOOTBETCTBHE JMAMETPa OTBEPCTHUS TUAMETPY
CTEPIKHSI.

Bapuanr 4
Crnecappb HE CMOT IPOYECTh YEPTEK.

17

Kak o0Oo3nagarorcss Ha qepTeiKax U

ICKU3aX
pa3zMepoB?

IIpeeiIbHbIC

OTKJIOHCHUA

Bapuanr 1
H8 — 7

Bapuanr 2
oI=R

Bapuant3
=1
< RPa s, 35

5..70

Piac. 1.87

Bapuanr 4
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[IpenenbHbIE OTKIOHEHUS Pa3MEPOB CIEAyET
YKa3bIBATbh HETTOCPCACTBCHHO IMOCJIC HOMUHAJIbHBIX
pa3mepoB. [IpenenbHble OTKIOHEHUS TUHEUHBIX H
YIJIOBBIX Pa3MEpPOB OTHOCUTEIBLHO HU3KOU
TOYHOCTH JIOITYCKAeTCsl HE YKa3bIBaTh
HETOCPEICTBEHHO MOCIE€ HOMHUHAJIBHBIX Pa3MEPOB,
a OroBapuBaTh OOIIEH 3aMKMChI0 B TEXHUYECKHUX
TpeOOBaHUIX YepTexka MPHU YCIOBUHU, UTO 3T
3aluCh OJIHO3HAYHO OIpEACIIIeT 3HAUCHUS U 3HAKU
Mpe/ieIbHbIX OTKIOHEHHUH.

18

YeM omiIMyaercs MPOCTPAHCTBEHHAS
pa3MeTKa OT IIOCKOCTHOM?

Bapuant 1
[IpoctpancTBeHHast pa3MeTKa MPUMEHSIETCS AJIs
TreOMETPUUYECKUX MTOCTPOCHUH.

Bapuanrt 2
[litockocTHAsE MPOU3BOAUTCS JTMHEUKOM.
ITpoctpaHcTBeHHAs \ IITAHTCHITUPKYJICM.

Bapuanr 3

[InockocTHas- 3arOTOBKY YCTaHABIMBAIOT Ha
II0CKOCTh. [IpocTpaHCTBEHHAS] — pa3MEUaloT «I10
MECTY».

Bapuant 4

B 3aBucumoctu ot hopmbl pazMeyaeMbIxX
3aroTOBOK U JIeTajel pa3MeTKa JAeNuTCs Ha
IJIOCKOCTHYIO U IPOCTPAHCTBEHHY10. [lliockocTHas
pa3MeTKa MPUMEHSIETCS ISl TEOMETPHUYECKHUX
MOCTPOCHUM Ha MJIOCKUX MOBEPXHOCTSIX JTUCTOBBIX
3arotoBokK [IpocTpaHcTBeHHas pa3mMeTKa
(oOBeMHast) MpUMEHSETCS JIJIS1 TEOMETPUIECKUX
MOCTPOEHUM, OCYILIECTBIISIEMBIX B Pa3HBIX
TIJIOCKOCTSIX O] Pa3IMYHBIMU yTIIAMHU JPYT K

JIpYTYIO.

19

Kakue cymiecTByroT criocoObl Kiienku?

Bapuanrl

PaznuuaroT 2BHj1a KIETKU: C IBYCTOPOHHUM
MOJIXOI0M M, KOTJ]a UMeeTcs CBOOOIHBIN 10CTYH K
3aMBIKAIOIIEH T'OJOBKE, TAK U 3aKJIaJHOM, 1 C
OJIHOCTOPOHHUM IOJIXOI0M, KOTJa IOCTYI K
3aMBbIKaIOIIEH TOJIOBKE HE BO3MOKEH. B cBs3Hm ¢
9THUM KJIETIKa MOAPa3AeisieT ¢ Ha
npsIMYIO(OTKpBITast) ¥ 00paTHYIO(3aKpbITast).

Bapuanr 2
Kunenka B 3 psana, knenka B 1 psa.

Bapuanr 3
[TnockocTHast U 00BEeMHasI.

Bapuanr 4
[Ipsimast 1 oOpaTHasl.

20

Kaxue meprl 6e30nmacHOCTH
HE00XO/IUMO BBIMOJIHATH NPU
npuTupKe?

Bapuanr 1
[IpuTHpKY BOTHYTBIX KPUBOJIMHEUHBIX
MIOBEPXHOCTEH CIEAYET MPOU3BOIUTH
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MOJIYKPYIJIBIM WM KPYTJIbIM HAITUJIBHUKOM C
paanycoM MEHBLINM pajuyca ONUINBAEMON
MTOBEPXHOCTH.

Bapuanrt 2

[IpaBunbHOE UTEHME YEPTEXkKA, TOUYHO pa3MeyaTh U
M3MEPUTENIBHBIM HHCTPYMEHTOM, KOHTPOJIUPOBATh
0a3y.

Bapuanr 3
Co0bir01aTh COOTBETCTBYIOLIME IIPABUIIA DJIEKTPO U
ITHEBMO 0€30I1aCHOCTH.

Bapuanrt 4

IIpu py4HOI NPUITACOBKE HE CIELYET CIUILIKOM
pacKkayuBaTh PUTUP UM, TOCKOJIBKY MOTYT
yIacTh ¥ TPABMUPOBATh HOTU paboTarorero. [Ipu
BBINIOJHEHUY MEXaHU3UPOBAHHOM NPUTUPKU HAJIO
cO0JII01aTh COOTBETCTBYIOIUE MIPABUIIA DIEKTPO U
HEeBMO Oe3onacHocTU. Henb3s aepkaTh pyku
BOIM3M Bpawatouierocs nputupa. Haxxumare Ha
IPUTUPAEMYIO JieTajlb Hajlo miaBHo. [Ipu pabote ¢
BpAIIAIOIIUMCS IPUTUPOM HEOOXOIUMO YO IUThCS
B OTCYTCTBUU ero 6uenus. [Iputup He nomkeH
HMMETh TPELINH, HEPAaBHOMEPHBIX BbIPA0OTOK, U
Ipyrux HeucnpaBHocTei. OOpabaTbiBaeMble
JIeTad KPEIHUTh HAJIC)KHO U YCTOMYUBO, YTOOBI
UCKJIFOUYUTh UX CMELICHUE BO BpeMs PabOTHlI.
Henb3s ounnath npuTHpaeMyro MoBEpXHOCTb
pyKaMu: IJIs 3TOTO CJIELYET UCI0JIb30BaTh YHCTYIO
BETOIIb pabouee MecTo 000PYAYIOT BEHTUIISLUEH,
a pabouue JI0JKHBI HaJIeBaTh 3aLIUTHbIE OUKH.

21

B uem cymnocTh mabpenus
Pa3bEMHOTO BKJIA/IbIIIA TOIIUITHUKA?

Bapuanr 1
HaxxumaTp Ha mabep U JeTaib Hajo IMIABHO.

Bapuanr 2
[[TaGpenue -omneparus 1Mo OTAEICHUIO YacTeil OT
MeTasuia.

Bapuanr 3
BkuiaiIin moIIIUITHAKA YKITAIBIBAIOT B IIOCTEINb U
MIPOBEPSIOT C MOMOLIbIO 1abdepa.

Bapuanr 4

Bxanpiim noJIMIHUKOB MIAOPAT TPEXTPaHHbIM,
JIMCKOBBIM, I1a0€pOM WJIM KOJIBIOM. {7151 KOHTpOIIs
KOJIMYECTBA MATEH MPH MA0PEHNH UCTIOTIB3YIOT
11a0JIOH-CETKY, U3TOTOBJICHHYIO U3 3JIaCTUYHOM
IIJIACTMACCHI. DTAJIOHHON OBEPXHOCTHIO JIJIS
HaHEeCEHUs KPacKu CIIyXuT Basl. OOpaboTKy BeIyT
B TUCKaX WU CHEIHMAIBHBIX MPUCIIOCOOJICHUSX.
Ban okpammBaroT, BBOAAT B OTBEPCTUE BKJIAAbIIIA
1 IoBopaurBaoT. OKpalleHHbIEe MECTa YIANISIOT
TpexrpaHHbIM 11adepom. [llabep yaepkuBaior 3a
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PYYKy MpaBOW PYKOM, a JIEBOI COOOIIAIOT eMy
6okoBoe nBmwkenue. [llabpenue BemyT 10
MOJIy4EHHUS HY>KHOTO YMCIIa MATEH B M1a0JI0He —
CETKE.

22

Y CTpolCTBO MITAHTCHIUPKYJISL U €70
OCHOBHBI€ 3JIEMEHTHI.

Bapuanr 1
['yOku, BUHT, TOIBYKHAS 9aCTh.

Bapuant 2

['yOku 11 BHYTpEHHUX U3MEpPEHUH, IyOKH JUIst
HAPYKHBIX U3MEPEHUH, 3A)KUMHON BUHT,
MOJABUKHAsl paMKa, HOHUYC, IITaHIa, IKaJjla
LITaHT U, TIIyOuHOMED.

Bapuant 3
Cko0a, msiTKa, MUKPOMETPHYECKHI BHHT, CTOIIOP
BUHTA.

Bapuant 4
Pamka, pyuka, rojloBKa.

23

JlaiiTe onpeneneHue norpeHoCT!
U3MEpEeHusl.

Bapuanr 1
[TorpenrHocTsb -ycuinus 3HaMeHHbIE Harpy3KaMH

BapuanT 2
[TorpemHocTs — cyMMa U3MEPEHMIA.

Bapuant 3

[TorpemrHocTr M3MepeHnit, OMOKN U3MEPEHHI,
OTKJIOHEHUS Pe3yJIbTATOB H3MEPEHHI OT UCTHHHBIX
3HAYEHHI U3MEPSAEMBIX BeIHMYHH. Pasniyaror
CHCTEMaTH4YeCKHe, CllydaifHbIe U rpyObIe
MOTPELIHOCTH.

Bapuanr 4
[TorpemHocTs pa3HOCTh MEXKIY pazMepaMu
OTBEPCTHS U CBEpIIA.

24

[TpaBuna oOparieHus co
IITAHTEHUHCTPYMEHTAMH.

Bapuanr 1

IIpaBumna oOpaleHHs CO MTAaHT€HUHCTPYMEHTaMMU:
MIPU U3MEPEHUH U3/IeNINs HE I0IyCKaTh CUIBLHOTO
3a)KMMAa: MOYKET BO3HUKHYTb IIEPEKOC IBUXKKA, U
MOKa3aHus OyIyT HEBEPHBIMU; NIEpE]l U3MEPEHUEM
CTOIOPHBIN BUHT JI0JIKEH OBITH OCBOOOXKIEH;
KaTeropu4ecKH 3anpeniaercss NpUMEHsTh
LITAHTEHUHCTPYMEHTHI AJI1 U3MEPEHMS IeTaJId Ha
paloTaroleM CTaHKE UM M0JIb30BaThCs UMM KaK
cK000Ii; He JToIycKaTh OcaabaeHUs TOCAAKH U
KauKM JBUKKA Ha JIMHEIKe — 3TO MPUBOIUT K
MEPEKOCY HOXKEK M K OIMOKaM N3MEPEHUS;
TOYHOCTb IITAHT€HUHCTPYMEHTA HAJ0 PETYJISIPHO
MIPOBEPATH; IO OKOHYAHUH pabOThHI
ITAHT€HUHCTPYMEHTBI JI0JKHBI ObITh THIATENBHO
MPOTEPTHI, CMa3aHbl U YJIOKEHbI B QyTISAPHI; IPU
XpaHeHuu B QyTIsipe U3MEPUTEIbHbBIE
MOBEPXHOCTH IITAHT€HUHCTPYMEHTA JI0JIKHBI ObITh
pa3beAMHEHBI, a CTOTIOPHBIE BUHTHI 0CIa0JICHBI.
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Bapuanr 2
[[ITaHTeHUHCTPYMEHTA HAZ0 PETYJISIPHO
MIPOBEPSITh; IO OKOHYAHUU PaOOTHI.

Bapuant 3
I TaHr€eHUHCTPYMEHTHI-KPEUTh HAJIEHKHO U
YCTOHYUBO.

Bapuanrt 4
[IITaHr€eHNHCTPYMEHT HAJI0 IPUMEHSATH IIPU
IIPOCTPAHCTBEHHOM Pa3METKE.

25

MuKkpoMeTpu4ecKue HHCTPYMEHTBI.
Tunsl THCTPYMEHTOB U UX HA3HAYEHHUE.

Bapuanrt 1
OcnoBabix THIoB: MY 02, M4 05, 1Y 10, Y.

Bapuanr 2
Kammbp pe3r0oBoii Heperynupyemsiid, [1P.

BapuanT 3
[IITaHreHUHCTPYMEHT, UHIAUKATOP, 111a0JI0H.

Bapuanr 4

MuKpoMeTpsl JIUCTOBBIE — JJIs 3aMepa TOJILINHBI
JUCTOB. ['MagKue MUKPOMETPBI — 1JIs
OIpeeTICHUs pa3Mepa MPEIMETOB € INIaIKOU
IIOBEPXHOCTHb0. MUKPOMETPBI PhIYaKHBIE —
OCHAILIEHbI PHIYAXKHO-3y0UaTON TOJOBKON ISl
3aMepa U3JEeNHi CO CIOKHOU KOH(PUTYpaluei.
TpyOHBIE MEKPOMETPHI — JIJIsl OTIPECIICHUS
pa3MepoB cTeH TpyO. IIpoBosiounble u
pe3bOOMepHbIe — [ 3aMepa TOHKUX U3JENH.
[{u¢ppoBble MUKPOMETPBI — OCHAIIICHBI
3JIEKTPOHHOW CUCTEMOM OINpENENICHUs pa3Mepa u
1 (poBOH IMIKaAJIOH.

26

Yruel  pe3aHusd

II0JIOTHA.

3yba HOKOBOYHOTO

Bapuanr 1

Kaxxnpit 3y0 HO’KOBOYHOTO MOJIOTHA UMEET (PopMy
KJIMHA U CIEAYIOILYIO0 T€OMETPUIO: 3aIHUN yroll,
YIoJl 3a0CTPEHUS, IEPETHUN YIOJl, YIOJl PE3aHHUs.

Bapuant 2
¥Yrona cTBopa, yroi 3aTOUKH, yroj NUJICHHUS.

Bapuant 3
VYroi nepenHuii, yroi 3aJHu.

Bapuanr 4
Yron pe3anusi, yroji cTBoOpa.

27

Onpenenenue
MeTasia.

MIPaBKU

JIMCTOBOI'O

Bapuanr 1
IIpaBka - ciecapHas onepanus 110 UCIPaBICHUIO
HEMIPAaBUWJIBHOM Pa3METKH.

Bapuanr 2
IIpaBka - cnecapHas onepanus 10 UCIPABICHUIO
IJI0XO BBIPYOJIEHHBIX TA30B.
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Ne Bomnpoc BapuaHTbl 0TBETOB
Bapuant 3
[IpaBka- crmecapHast oneparus o o0padoTke
METAJUIOB JIaBJICHUEM C LIEJIbI0 YCTPAHEHUs Ha
3aroTOBKaX W JICTANISIX BMSATHH, BBIITYYEH,
BOJIHUCTOCTEH, UICKPUBJICHUH, KOPOOJICHHH 1
Ipyrux nedexTos.
Bapuant 4
[IpaBka - crecapHast onieparysi 1o BBIIPSIMICHUIO
3aKaJICHHBIX JETAJICH.

28 | Ceepinenne  orBepcTuii  Oosbimmx | Bapuant 1

JTMaMETPOB. Hcnonp30Bath clieAyeT IIIOCKUH HATMIIBHUK.

CBepiieHre BOTHYTBIX KPUBOJIMHEHHBIX
MOBEPXHOCTEH ClieIyeT MPOU3BOIUTh Ha
CBEpJIMIILHOM CTaHKE.
Bapuant 2
CBepJiieHHE OTBEPCTUI OOJIBIIMX TUAMETPOB
OCYIIECTBIISIIOT PACCBEPIMBAHNEM, T.€. BHAYAJIE
CBEPJISIT OTBEPCTUE CBEPIIOM, THAMETP KOTOPOTO
paBeH 1/3 3a7aHHOTO, @ 3aTEM BBITIOJHSIOT
paccBepiimBanue. MOXHO HCIIOJIb30BaTh
KOJIBLIEBOE CBEPIICHHE C TIOMOIIBIO PE3LIOBBIX
TOJIOBOK.
Bapuant 3
[Ipu cBepacHUN KPYITHBIX OTBEPCTUN IPUMEHSIFOT
CBEpJICHHUE TI0 A0JIOHY.
Bapuant 4
CaepiieHre OTBEPCTUH OOJIBLINX AUAMETPOB HA/I0
110100paTh 00OPOTHI IIMUHIEIIS.

29 | Ompenenure mone pomycka 20+0,03- | Bapuanr 1

0,008 20 MM

Bapuant2
20,038
Bapuant 3
20,008
Bapuant 4
0,038(mpaB)

30 | Ha3oBwurte ciecapHO-COOPOUHBIit BapuanrT 1

WHCTPYMEHT.

Crnecapnas nuHeiKa, 3yOniIo, mpaBuo.

Bapwuanr 2
MukpomeTp, HOXKOBKa, MOJIOTOK.

Bapwuanrt 3
OTBepTKH, racuHble KJIIOYHU, TUIOCKOTYOLIBI.

(mpaB16)
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Bapuanrt 4
HanunpHUKY, BRIKOIOTKH, 0a0KH, IpEh.

BapuanT Ne3

Bonpocsl

BapuaHTbl 0TBETOB

Omnpenenenue padbouero Mecra ciecaps.

Bapuant 1
Pabouee MecTo 1 yCTaHOBKHM BEPCTAKA U SIIIUKOB
JUISL THCTPYMEHTA.

Bapuant 2
PabounmM MecToM HazbIBaeTCs MPOU3BOJICTBEHHAS
IUIOINAMb.

Bapuant 3

Pabounm MecTOM Ha3bIBACTCS OMpeEICIICHHbIN
y4acTOK IPOM3BOJICTBEHHOM IIJIOMIA/IH,
3aKperIeHHOH 3a JaHHBIM pabo4YnM U
OCHAIIIEHHBIH HEOOXOTUMBIM 000pYAOBaHHE,
MHCTPYMEHTOM, [IPUCTIOCOOICHUSAMH,
BCIIOMOTATEJIbHBIMU YCTPONCTBAMU H
MPUHAJICKHOCTSIMH.

Bapuanrt 4
Pabounm mecToMm HazbIBaeTcsi 000pYJOBaHHOE
BBITSDKKOM U 3alIUTHBIMU DKPaHAMU IUIOMIAJIKH.

Kak HaliTH LEHTp OKPYKHOCTH Ha
IJIOCKOU 3aroTOBKE?

Bapuanr 1

JUisl IOTy4YeHus: MaKCUMaJIbHO TOYHOI'O
pe3yibTaTa peKOMEHyeTCsl IPOBEICHUE
HECKOJIbKHMX 3aMEpPOB C PACUETOM CPEJIHEro
3HAYECHUS.

Bapuant 2
[leHTp HaXOIAT B THCKAX WM CIICUATBHBIX
MIPUCIIOCOOICHUSIX.

Bapuant 3
LleHTp OKPY>KHOCTH HAXOAAT C TOMOUIbIO
yriomepa.

Bapuant 4

OKpy»XHOCTH U IyTH Pa3MEUaroT C IOMOIIbIO
pa3MeTouHbIX UpKyie. [Tpu TouHOM pazMeTke
LIEHTPBI OTBEPCTUM U AYT HAXOMIAT
T€OMETPUYECKUM ITYTEM.

B uyem ocoGeHHOCTH Tra3oIIaMeHHON
MIpaBKU MeTaya’?

Bapuanr 1

besynapnas (Tepmudeckas )paBka MpUMEHSIETCS
JUIS PO UIILHOTO METaslia: yroJka, IIBeepa,
TaBpa, a TaKXKe MyCTOTENbIX BaJIOB. BrImyKiyio
4acTh METajlJla pa30rpeBaroT A0 BUIIIHEBO-
KpacHOTO 11BETa, a OKPY’KaIOIIUE BBITYKIOCTh CIOU
OXJIQX/IAIOT CHIPBIM acOECTOM MJIM MOKPOM
BeToIbio. [Tockonbky HarpeTsiii MeTa Oonee
MJIACTUYHBIN, TO MPU OXJIAKIACHUU CTPYEH CKATOTO
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BO3yXa Harpe€To€ MECTO C)KUMACTCA U METAJIII
BBIIIPABJIACTCA.

Bapuant 2
I"a3omiaMeHHast mpaBKa — 3a CYET PACTSHKEHUS
(YUITMHEHHS) 4acTu MeTajia.

Bapuanr 3

l"a3oruramMenHas mpaBka — onepanys no oopadboTke
netaneit abpa3uBHBIMHU MaTepHallaMU C LIEJIbI0
MOJTYYEHUSI TOUHBIX Pa3MEPOB.

Bapuant 4

I"a3oniameHHast mpaBka — NpUAaHUE 3aJaHHON
YUCTOTBI IOBEPXHOCTHU JETAIH C IOMOILLBIO
BBICOKOM TeMIeparyphl.

4 | Kakue TpeOOBaHUS MPEIBbABISIOT K Bapuant 1
JUTMHE 3arOTOBKH IS U3TOTOBJICHUS L=60
JIeTaJIN Ha yepTexe?
Bapuant 2
L=90
2::’3"
P A ".r.,‘ [ 77, 5. Bapuant3
=) ¥ L=17,5+0,5*2+15+0,5*2+20+0,5*2+15+0,5*2+
R 17,5=89 MM
] ™
i > ] s 4
e P M e
- % gz?acﬁr%amo' L= 50
5 | Kakoii BuJl HAMMJIBHUKA IPUMEHSICTCS Bapuanr 1
JUTSI CHSITUSL IPUITYCKa Ha Brinykiibie KpUBOJIMHEHBIE TOBEPXHOCTH
KPUBOJIMHEWHBIX TIOBEPXHOCTAX AeTanu? | oOpabaThiBaTh ABYMS CIIOCOOAMH; pacKayMBaHUEM
HalWJIbHUKA WJIA YABOCHUEM YHCIIa CTOPOH.
12021, <> () | Mcnonb30BaTh cleAyeT IIOCKUH HAMMIbHHK.
g "y OnunuBaHUe BOTHYTHIX KPUBOJIMHEHHBIX
MOBEPXHOCTEN CIeAYyeT MPOU3BOIUTH
| MOMYKPYTJIIBIM UK KPYTIIBIM HATMJIBHUKOM C
- paanycoM MEHBIIIUM paguyca ONUINBAEMON
TTOBEPXHOCTH.
Bapuant 2
PomOwnueckuii, TMUHOMN, ¢ JBOMHOM HACEUKOM.
Bapuanr 3
Handunb TpeyroabHbIi.
Bapuanr 4
HanuibHUK ¢ IPOCTOM HACEUKOM.
6 | [ITabeps! u ux kmaccuduramnms? Bapuanr 1

OIHOCTOPOHHUE U IByCTOPOHHHE.

Bapuanr 2
Tpeyronbhble, pacoHHBIE, CHIEIHATIBHBIE.

Bapuanr 3
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[ITaGepsl — 3TO METAUTMYECKUE CTEPIKHU
Pa3TUIHON POPMBI C PEKYIIUMU KPOMKAMH,
M3TOTOBJICHHBIC U3 YTICPOAUCTON
WHCTPYMEHTAIbHOM cTanu Mapok Y10 u V12 u
3akaneHHsble 10 TBepaoctd HBC 56-64. [11abepnt
MOIPA3ICISIOTCS CIEAYIONUM 00pa30M: 10 YHUCITY
PEXYIIUX KOHIIOB — HA OJHOCTOPOHHHE H
JIBYCTOPOHHUE: TI0 (JOpME PEXKYIIEH YacTH — Ha
IIJIOCKKE, TPEXTPAHHbBIC, YETHIPEXTPAaHHbIE U
(hacoHHBIE: IO KOHCTPYKIIMH — Ha IEIBHBIE U CO
BCTaBHBIMH PEXYIIUMH IJIACTUHAMH.

Bapuant 4
JInunble, GapxaTHbIe

Vel pe3anus 3yousia ajs CTaiu.

Bapuant 1

Yros Mexay 3aHEN IOBEPXHOCTHIO HHCTPYMEHTA
1 00pabOTaHHOM MOBEPXHOCTHIO HA3€BAETCS
3aIHMM YIJIOM. YTOJI MEXAy IIepeaHEN U 3aHer
MMOBEPXHOCTSAMHU PEXKYILET0 HHCTPYMEHTA
Ha3bIBAETCS YIJIOM 3a0CTPEHUS. YTOI MEXY
nepeHel TOBEpXHOCThI0 HHCTPYMEHTA U
00paTHOM OBEPXHOCTBIO - YOI pe3aHusi. Yo
MEX/1y TepeHel MOBEPXHOCTHIO U
MEePIEHIUKYIIPOM K 00paboTaHHOM MOBEPXHOCTH
Ha3bIBAETCS MEPEAHUM. YTOJ 3aTOUYKHU I MATKUX
MarepuaioB (aToMHHUHN, Menb) -35-40 rpa.,
cpennuii TBepaocTu(ctanb) 60 rpa, AJs TBEPIbIX
MaTepuasnoB (4yryH, TBepas ctaib)70 rpau.

BapuanT 2
Yron 3a0CTpeHus, yroJ BbIITYCKa.

Bapuant 3
VYT0oJ1 3aTOYKH A1 MATKUX MaTepHaioB
(amromuHMIA, Menp)-70-75

Bapuant 4
Cranb-125 rp, natyHs, Oponsa 6ad66ut-130-
140rpan

HazoBure
WHCTPYMEHTA.

BUIBI CJICCApHOTO
YTo HE OTHOCHUTCA K

BCIIOMOT'aTCIIbLHOMY CJICCApHOMY

UHCTPYMEHTY?

Bapuanr 1
BcnomorarenbHbli, ciaecapHbIi, U3MEPUTEIIbHBIM.

Bapuant 2

CrnecapHblil HTHCTPYMEHT JI€JIUTCS Ha PYYHOU U
MEXaHU3UPOBAHHBINA. Py4HOI HHCTPYMEHT -
pEeXYIINNA, BCIIOMOIaTeIbHBIHN, CIIECAPHO-
cOOPOYHBIN, U3MEPUTETHHBINA U TTOBEPOUYHBIH.
MexaHu3UpOBaHHBIA UHCTPYMEHT — 110 BUAAM
ONepanuii 11l KOTOPBIX OH IPEIHA3HAYEH, 110 THUITY
MIPUBOJA, TIO XapaKTepy ABMKEHUs pabouero
oprasa, o KOHCTPYKIIMH KOpITyca.
BcniomorarenbHbli ciiecapHblii HHCTPYMEHT -
CJIECAPHBIN ¥ PUXTOBAJIbHBIN MOJIOTKH, KEPHED,
YEPTHUJIKA Pa3METOYHBIN UPKYJIb.
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Bapuant 3
MexaHu3upOBaHHBIH, JJIEKTPO, THEBMO.

Bapuanrt 4
TpeyrosbHbIM, YIapHBIA, PEXKYILUNI.

Kaxk ompeznensror, mokaszanue Ha
MHJMKATOPE YacoBOIr0 TUHA?

Bapuant 1
OnpenensitoT 1eIeHUeM pa3Mepa HAaHECEHHOTO B
yepTeke Ha oKazaHue MHAUKATOpa.

Bapuanrt 2

J1st paboThI MHIUKATOP NPEIBAPUTEITHLHO
KanmuOpyoT. J[j1s1 3TOro ero npoyHo 3aKpervisioT Ha
OOBIYHOM MITM MATHUTHOW CTOWKE OIyCKAIOT
W3MEPUTENIbHBIN CTEPKEHb /10 TUIOTHOI'O KOHTAKTa
C U3MEpSAEMOl MOBEPXHOCTHIO |, Bpalast 000/10K,
YCTaHaBJIMBAIOT CTPEJIKY TOUHO HanpotuB 0 Ha
mkaie. J[amee npou3BOIAT EPEMEILIEHHE
KOHTPOJIMPYEMOH OBEPXHOCTH (UK mpudopa — B
Clly4yae U3MEpPEHUN Ha MPOTSHKEHHBIX PACCTOSHUSIX )
BJIOJIb JIMHUH U3MEPEHUI, 1100 WM IO WHOU
TPACKTOPHH, ONITUMAJILHOM JUIsl KOHKPETHBIX
ycnoBuil. Hanmpumep, 4acTo npakTUKYIOT
MEPEMEIICHUE CTOMKHU C MHIMKATOPOM 4aCOBOT'O
THMNA B JBYX B3aUMHO MEPIECHANKYISIPHBIX
HarpaBJieHUsAX. B xozie Takoro nepeMenieHus
4yepe3 paBHbIE HHTEPBAJIbI 3AMMCHIBAIOT
OTKJIOHEHHMSI CTPEJIKH OT HYJIEBOM OTMETKH.
KonTtakTHast MOBEpXHOCTH JOJIKHA OBITH OUHIIICHA
OT MbUIK U rpsi3u. OTCUET OKA3aHUH 3aKIIF0UAETCS
B 3aIlMCH 3HAYEHUH, COOTBETCTBYIOIIUX AUAINIA30HY
HauOOJBIINX OTKIOHEHUH cTpenku. KonnuecTBo
MapaJJIETBHO BBIITOJIHEHHBIX U3MEPEHUN JTOJKHO
ObITh HE MeHee TpEx. OTpHuIaTebHOE OTKIOHEHUE
03HAYaAET, YTO U3MEpsieMasi TOBEPXHOCTh
pacrojiaraeTcs BbIILIE 3TAJIOHHOIO y4acTKa, a
MOJIO)KUTEIBHOE — UTO BBIIIIE.

Bapuant 3
IToka3aHus Ha MHOUKATOPE ~-TOYHOE 3HAYCHUE
JIMHEWHBIX pa3MEpPOB.

Bapuant 4
IlokazaHus Ha UHAUKATOPE - OTHOCUTEIBHOE
YIJI0BOE U3MEPEHUE.

10

Kakue HpI/ICHOCO6HCHI/IH HCIIOJIB3YIOT
IIpHU 3aKpPCIJICHUKU CBEPJIa B IIIIHHIACIID
CBCPJIUJIIBHOT'O cranka?

Bapuanr 1
[Ipu3Mel, MOAKIAIKH, JOMKPATHKY.

Bapwuanr 2
Kymnauku, abpazusbl, QyTaspsl.

Bapwuant 3
CBepio ¢ KOHUYECKUM XBOCTOBHKOM
YCTaHABJIMBAETCS] B KOHMYECKOE OTBEPCTHE
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UIMUH/IENS CTaHKa U yIEP)KUBAETCSA B HEM CHJIaMU
TPCHUA. Jlammka XBOCTOBHKA J0JI’KHAa BXOAUTH B I1a3
UIMUH/IENS, YTO MPeI0XpaHsIeT CBEPio OT
IIpOBOpavYMBaHUA. Konngeckue XBOCTOBUKHU CBECpII,
OTBEPCTHS B IIMUHJEISIX CBEPIUIbHBIX CTAHKOB
M3rOTaBJIMBAIOT 110 cucteme Mop3se. B ciryuae,
KOr/1a KOHychl Mop3e y HIMUHJENS CTaHKa Uy
XBOCTOBHUKA CBEpJIa HE COBIAAIOT, IPUMEHSIOT
repexoIHble KOHMYecKue BTyJKu. CBepra ¢
UWIMHIPUYECKUM XBOCTOBUKOM KPEMSTCS B
CBEPJIMJIbHBIX MATPOHAX (TPEXKYIAUKOBBIX,
TPEXKYJIauKOBbII CAaMOIICHTPYIOLIHIICS,
OBICTPOCMEHHEBIE, [TAHTOBBIE).

Bapuant 4
[TaTpoH,3axuM,11a3.

11

HazoBute 351€MeHTHI peBB6BI n ,I[aﬁTC Hux

OIpeICTICHHUE.

Bapuant 1
CxopocTh pe3anus, rmojaya, u rimyonHa
COCTaBJISIIOT PEKUMBI PE3aHUS.

BapuanT 2

DNIeMEHTHI pe3bO0BbI JIEIATCS Ha KPENEKHBIC U
cnenuanbHblie. K kpernexHbpIM OTHOCSTCS
TPEYTOJIbHBIE PE3bOBI, K CIIEIUATBHBIM — YIIOPHBIE
U KpYTJIbIE.

Bapuant 3
DeMeHTHI pe3bObl ATO BUTOK, 3aX0]1, IIpaBast
pe3b0a, JieBas pe3noa.

Bapuant 4

IIpodunb pe3bObl — KOHTYp ceUYeHUs pe3bObl B
OCEBOH MIIOCKOCTH: YTOJ MPOQHIIST — YTOJI MEXITY
OOKOBBIMU CTOPOHAMU MPO(UIISA pe3bObl: BHICOTA
poduis —BBICOTA OT BEPUIMHBI PE3HOBI 10
OCHOBaHUs NPOQUIIs, U3MepsieMas
MEPIEeHIUKYIISIPHO K OcH pe3b00Boii neranu. [lar
Pe3bObI — PacCCTOSTHUE MEXKTy COCEHUMU
OJIHOMMEHHBIMU OOKOBBIMHM CTOPOHAMHU MPOQUIIS
pe3p0b1. Hapy kHbIii qruaMeTp pe3bObl — Tuamerp
MWINHAPA, OTIMCAaHHOTO BOKPYT pe3b00BOI
MOBEPXHOCTHU (OONTHI MO BepIIMHAM NMPO(UIIs, rack
—BIIaJIMHAaM); CPEITHUN AUAaMETp pe3bObl — OH
MIPOXOUT MOcepenHe Npoduis pe3pobl,rie
IMPUHA KaHABKY PaBHA TIOJIOBUHE HOMHHAIBHOTO
11ara pe3pObl; BHYTPEHHHH JruaMeTp pe3bObl —
(OontoB —BHaIMHA, FralKU—BEPUINHBI).

12

Ilepexonap! npu mabpeHun
MPSIMOJIMHEHHBIX TOBEPXHOCTEH.

Bapuanr 1
[IpaBblil 1 JIEBBIN NTEPEXOI.

Bapuanr 2

[TabpeHne mIOCKUX MOBEPXHOCTEH MPOU3BOAUTCS
32 HECKOJIBKO MEPEXO00B:
4epHOBOE(IIPEABAPUTEIHLHOE)IOTYUYHUCTOBOE 1
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YUCTOBOEC. B 0COOBIX CiTydasx BBIMOIHSIOT TOYHOE
Y TOHKOE IIa0peHue.

Bapuant 3
To4HBIN U TOHKUMN TIEPEXO/I.

Bapuanrt 4
KpyroBoii u npsimoii nepexo.

13

Jaiite onpezaeneHue MOHATHUIO 3a30pa U

Hartsra.

BapuanT 1

Yros Mexnay 3aHEW IOBEPXHOCTHIO HHCTPYMEHTA
1 00pabOTaHHOM MOBEPXHOCTHIO HA3€BACTCS
3a30pOM. YTOJI MKy IIEpEIHEN U 3aJHEH
MMOBEPXHOCTSAMHU PEXKYILET0 HHCTPYMEHTA
Ha3bIBAETCS] HATATOM.

Bapuant 2

Hatsr — BenuunHa nepemereHus ceepiia BaoJib
OCH 3a OJIMH 000POT. 3a30p - PACCTOSIHUE OT
00paboTaHHOM MOBEPXHOCTHU J0 OCH CBEpJIA.

Bapuanr 3

3a30poM Ha3bIBAETCS MOJIOKUTEIbHAS PA3HOCTh
MEX1y AUaMeTpaMH OTBEPCTUS U Bajia (Ipu
YCIIOBUU JIUAMETP OTBEPCTHUS OOJIBIIIE JHaMETpa
BaJia), co3/aromiasi CB0001y OTHOCUTEIHHOTO
JBUKEHHSI CONpSTaeMbIX aeraneil. Hatsarom
Ha3bIBACTCS OTPHIIATEIBHAS PA3HOCTh MEKIY
JMaMEeTPOM BaJla M OTBEPCTHUSI 10 COOPKU JeTaneit
(pa3mep Basa GosbIIe pa3Mepa OTBEPCTHS),
XapaKkTepU3yIollas CTereHb HEMOBUKHOCTH
COCITMHEHUS COTIPATAEMBIX JCTaJICH.

Bapuant 4

Hatsr — pa3mep a1eMeHTa, yCTaHOBICHHBIH
W3MEPEHUEM C JOMYCKaeMOW MOTPEUTHOCTHIO.
3a30p— anrebpandeckas pa3sHOCTb MEXY
JeHCTBUTENLHBIM M COOTBETCTBYIOIINM
HOMHUHAJIBHBIM pa3MepaMH.

14

Bribepure TexHoI0rHueCKy10 6a3y s

JIETAJIN Ha YePTEKeE.

0w
|
|
i
i
i
!
4

78

Bapuanr 1

VYV cuMMETpUYHBIX JieTasieil 3a 6a30BbIe TUHUU
MOTYT OBITh IPUHATHI OCU CUMMETPUHU WITH
LIEHTPOBOYHBIE JIMHUH Pa3MEYAEMYI0 3arOTOBKY
HAaJI0 YCTAaHOBUTH HA Pa3METOYHOM ILIUTE C
MOMOIIIBIO MOAKIA/I0K, TPU3M, TOMKPATUKOB, TaK,
9TOOBI OJTHA W3 TJIABHBIX OCEl OblIa mapasiebHa
MIJIOCKOCTH Pa3METOYHOM TUIUTBHI.

Bapuanr 2

Pa3meuaemyto 3aroToBKy HaJl0 YyCTAHOBUTH Ha
Pa3MEeTOYHOM IIUTE C MOMOLIBIO MOIKIIAOK,
MIPU3M, TIOMKPATHKOB, TaK, YTOOBI OJTHA U3 TJIABHBIX
oceil Obl1a MapasuienbHa IIOCKOCTH Pa3METOYHOM
TUJTUTHIL.

41



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

Bonpocsl

BapuaHTbl 0TBETOB

Bapuanr 3
Tak, 4ToOBI OHA U3 TJIaBHBIX Ocell ObLIa
napajuiesibHa TUIOCKOCTH Pa3METOYHOM TITUTHI.

Bapuanrt 4
TexHomornueckyr 6a3y BEIOUPAIOT
B COOTBETCTBUU C YEPTEIKOM.

15

Kakue rnapameTpsl U3MEPSIOT
WHJIMKAaTOPOM 4acOBOTO TUma?

Bapuanr 1
WMHaukaTopoM 4acoBOrO THIA U3MEPSIOT YIIIOBbIE
BEJIMYMHBI.

Bapuant 2

WNuaukaTop 4acoBOro THUilia OTHOCUTCS K TPYIIIe
pBIUAKHO-MEXaHUYECKUX MpuOopoB. OH
MIPUMEHSIETCS KaK JJIsl U3MEPEHUs pa3MepoB, TaK U
JUTS IPOBEPKH MTPABUIIBHOCTH (POPMBI U B3AUMHOTO
pacIoioKeH!s TOBEPXHOCTEH U OCel JAeTajeH.

Bapuanr 3
WNHaukaTopoM 4acoBOTO TUIIA U3MEPSIOT
IEPOXOBATOCTb.

Bapuanrt 4
WMHukaTOpoM 4acoBOTO THIIA U3MEPSIIOT HATST.

16

Jlanite OIpeJIeJICHUE rporeccam
MPUTUPKHU U JOBOJKH.

BapuanT 1
[IpuTHpKO# U TOBOAKON HA3bIBAETCS OIIEpPALUU 110
00paboTKe AeTaneit ¢ MOMOIIbIO HAITMJIBHUKOB.

BapuanT 2
[IpuTHpKON M TOBOAKON HA3bIBAETCS OIIEpPALUU 110
IIPUMEHEHHUIO LICKOBKU U 3€HKEpa.

Bapuanr 3
[IpuTHpKO# M TOBOAKOM HA3bIBAETCA ONEpaLUs 110
TOYHOMY BBIPaBHHUBAHHUIO JIETAJIN.

Bapuanr 4

[IputHpkoit Ha3pIBaeTcs onepaius no 0opadoTke
MOBEpXHOCTEH JieTalnel, paboTarouux B nape, ¢
MTOMOIIIBI0 A0pa3UBHBIX MATEPHAIIOB C IEITBIO
NoJTyyeHHs HanboJiee MIOTHOrO MpUiIeraHus
noBepxHocTel. /loBoka — UUCTOBAs OTAEIOYHAS
orepanus mo 00paboTke AeTayielt abpa3uBHBIMU
MaTepHajlaMH C IeJIbI0 MOTY4YEeHUS TOUHBIX
pa3MepoB, MPaBHIIbLHON reoOMeTpuiecKoi (hOpMBbI, U
BBICOKOM YMCTOTHI IOBEPXHOCTH.

17

PrryaxkHo-MexaHuueckue pUOOPBHI.
Tunsl npubopoB u oOmMI TPUHLKI
JNEUCTBUS.

Bapuanr 1

Prruaxkno-

MeXaHU4eCKue MpUOOPHI MpeIHA3HAUYEHBI 115
KOHTPOJISI INHEWHBIX Pa3MEPOB U OTKIOHEHUI
(opMBI U pacIoyIOKEHUs TOBEPXHOCTEH. [ TaBHBIM
00pa3zoM 3Tu TPUOOPHI UCTIONB3YIOT JIsI
OTHOCHUTEINBHBIX N3MepeHuid. 3 ppruakHo-
MEXaHMYECKUX MpUuOOpoB HanboJiee MUPOKO
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MPUMEHSIOTCA UHIUKATOPBI yacoBoro tumna MY,
UT, UUT (I'OCT 577 — 68unaukaTopHbIe
Hytpomepsl (HN).

BapuanT 2

HNHCcTpyMEHT, NPUMEHSIEMBIN U1 Hape3aHus
Hapy>XKHOU pe3bObl. B 3aBHUCHMOCTH OT
KOHCTPYKILUHU ITUTAIIKY MOJIPa3eiaioTCs Ha
KpyTJble (JIEpKH), HAKaTHBIE,
pa3aBKHBIC(ITPU3MATHUCCKHE).

Bapuanr 3

C noMonib0 HHCTPYMEHTOB U3MEPSIOT
KOHTaKTHBIM METOJIOM Hapy>KHbIE YIIIbl pa3MepoM
ot0mo 180rpan.

Bapuanr 4

OH npuMeHseTcs Kak JJjIsl U3MEPEHUs pa3MepoB,
TaK W JJI IPOBEPKU NMPABHIHLHOCTU (HOPMEBI H
B3aMMHOTI'O PACIOJIOKCHHS TTIOBEPXHOCTEH U Ocei
JleTaiei.

18

OTKII0OHEHUE, NEHCTBUTENLHBIE U
NpeIebHbIE.

Bapuanr 1
OTKII0HEHUE — pa3Mep IEMEHTA, YCTaHOBJICHHBIN
U3MEPEHUEM C JIOITYCKAaeMOM MOrPELIHOCTHIO.

BapuanT 2

[IpenenbHOE OTKIIOHEHUE— anredpandeckas
Pa3HOCTh MEXKIY JCHCTBUTENBHBIM U
COOTBETCTBYIOIIMM HOMHUHAJIBHBIM Pa3MEPaAMU.

Bapuanr 3

OTkn0HEHNE, NEHCTBUTENBHOE OTKIIOHEHHUE —
pa3Mmep 3JIEMEHTa, YCTAaHOBIICHHBIN H3MEPEHHUEM C
JIOIIyCKaeMoM norpemnocTsio. [Ipenensnoe
OTKJIOHEHHE — CYMMa MEXy 1eCTBUTEIbHBIM U
COOTBETCTBYIOIIIMM HOMHHAJIBHBIM pa3MepaMH.

Bapuanr 4

OTkJ0HEHuE — anredpandeckasl pasHOCTb MEXTY
pa3mMepoM (IeHCTBEHHBIM UM MPEISIbHBIM
pa3MepoM) ¥ COOTBETCTBYIOMIMM HOMUHATEHBIM
pazMepoM.

JleficTBUTENEHOE OTKJIIOHEHUE — aJireOpandeckas
Pa3HOCTh MEXy J1E€HCTBUTEIBHBIM U
COOTBETCTBYIOIM HOMHHAIBHBIM Pa3MepaMH.
[IpenensHOE OTKIIOHEHUE — anTredpandecKas
Pa3HOCTh MEXIY MPEIETbHBIM U
COOTBETCTBYIOLIUM HOMHHAIBHBIM pa3MepamH.
Paznuuaror BepxHee ¥ HUKHEe Tpe/IeIbHbIC
OTKJIOHEHHS.

19

KoHTpoJ1b MII0CKOCTHOCTH,
MIPSMOJIMHEMHOCTH.

Bapuanr 1
KOHTpOIb MIIOCKOCTHOCTH MTPOBEPSIOT PE3HBIMU
KaymOpamu.
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Bonpocsl

BapuaHTbl 0TBETOB

Bapuanrt 2
KoHTpoJ1b MII0CKOCTHOCTH MOKHO KOHTPOJIUPOBATh
YHUBEpPCATbHBIMUA U3MEPHUTEIBbHBIMH CPEICTBAMHU.

Bapuanr 3
KOHTpPOIb MITOCKOCTHOCTH 3aBUCHT OT (POPMBI U
pa3MepoB MPOBEPSEMOro MeTaslIa.

Bapuant 4

boiiee kauecTBEHHBIN KOHTPOJIb IIJIOCKOU
MOBEPXHOCTH 00€CIeUnBACTCS C TIOMOIIIBIO
JIEKaJIbHOW JIMHEUKOHN 1O METOAY «CBETOBOM
menn». TounocTs KoHTpodst coctasisieT 0,002 mm.
JlekanbHOM TMHEUKON KOHTPOJIMPYIOT OTKIOHEHUS
OT NMPSAMOJIUHEHHOCTH U TJIOCKOCTHOCTH.

20

KanuOpel a1 KOHTponst pe3bObl U UX

o0o03HaueHue.

Bapuanr 1

KauecTBo Hape3aHus pe3bObl TPOBEPSIOT
Pe3b0OBBIMU KATHOP —KOJIBIIAMHU. Y CJIOBHOE
obo3HavyeHue (Homep Buaa) kanubdpos no 'OCT
24997 —81:11P (1) — xanuOp-KOIbIO Pe3600BOI
Heperynupyemsiii, [1P (4) — xanubp-konbio
Pe3b00BOI TPOXOAHON PETYITUPYEMBIiA.

Bapuant 2
HaspiBarotcst pa3Hbie KaTuOpHI.

Bapuant 3
KanuOpsl koHnYeCKHe, TpeyroibHbIe, pe3b00BbIE.

Bapuanr 4
Kanubpel meTprueckue M, 10iMOBBIE.

21

Koncrpyknus 3enkepa.

Bapuanr 1
Hocok, nsTka, XBOCTOBHK.

Bapuanr 2
Pexxymasi(3abopHas) yacTh, paboyast 4acThb,
KanmuOpyroIias 4acTh, MIeiika, XBOCTOBHUK, JIAIKA.

Bapuanr 3
Pexyiias yacte, cpeHss 4acTh, yJapHas 4acTb.

Bapuanr 4
PykosiTka, ToJI0BKa, pa3ABM)KHASL YacTh.

22

Kak mnoapazgenstorcs
bopme pexymieit yactu?

3CHKOBKU IIO

Bapuant 1
Hocok, nmsTka, XBOCTOBHK.

Bapuanr 2
Pombuueckue, mecTurpaHHble, YeThIpEXTPaHHbIE.

Bapwuanr 3
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Hunuaapuyeckre, KOHUYECKHE, TOPLEBbIE
(LIeKOBKHM).

Bapuant 4
Pexymias yacte, pabouast 4acTh, KaTHOpyromas
4acTh, IMIeHKa, XBOCTOBHK, JIaIlIKa.

23 | Ha3oBwute poduiib METPHUCCKOM Bapuant 1
Pe3bObI, YKAKHUTE €€ DIIEMEHTHI. Ynopuslit npoduib.

Bapuant 2
Tpex3axoaHbli MpoGUIIb.
Bapuanr 3
CuioBoii KOHMUECKUI TPODUITb.
Bapuant 4
Mertpuueckas pe3bba UMeeT TPEeyToJIbHbIN
pouIIb, TNIOCKOCPE3aHHBIE BEPIIMHBI U
XapaKTEepU3yeTCs CIACAYIOIUMH dJIEMEHTAMH:
yraoMm npoduiist 60 rp, 1MaMeTpoM U maroM(mMm).

24 | Ha3oBUTe BUIbI 3aKJICIIOYHBIX IIIBOB. Bapwuanrt 1
[ToTaliHOM, KPYIJIBIN, TOJIYKPYTJIBI.
Bapuant 2
Haxnagno¥, njaoTHBIN TOPLEBOIA.
Bapuanr 3
OnHOpSIHBINA, MHOTOPSTHBIN, IIIAXMATHBIH.
Bapuant 4
X0JI0AHbIE, TOPSYME, B3PbIBHBIE.

25 | HazoBure  yruel  pe3anusi  3yOa | Bapuanr 1

TMJIBOTUHHBIX HOXKHHIL. 3aHUH YTroJ, yroj 3a0CTPEHMUs], IEPEIHUHN YTodl,

yroJj pe3aHusl.
Bapuant 2
VYrou pe3aHus, 3aHAN yroJj, IEpEeJHUN yIroi, yroi
CTBOpA.
Bapuant 3
Y01 3aTOYKH, YToJl OTKJIIOHEHHUS], YTOJI PE3aHUsl.
Bapuanr 4
Yron 116-118 rpan,55 rpan,60 rpa.

26 | [laiite ompenencHue TexHoormdeckon | Bapuanrt 1

OTEpAIHH.

TexHOIornyeckon onepanne Ha3pIBaroT
3aKOHUYEHHYIO YacCTh TEXHOJIOTMYECKOTO Mpolecca
00pabOTKH OJTHOM MM cpa3y HECKOJIbKUX
3aroTOBOK, BBIIOJIHIEMYIO OJTHUM WIIH
HECKOJIbKUMH pabOYMMH Ha OTHOM paboyeM MecTe.

Bapuanr 2
TexHoNIornuecKou onepanuen BeIMoJIHIEMAas
ciecapeM npu paboTe Ha CIECApHOM y4YacTKe.
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Bapuant 3
TexHonornueckas oneparusi pab0Thl BKJIIOYAIOIINE
IIOATOTOBKY paboyero Mecra.

Bapuant 4
TexHonornueckoil onepanuen 4actb B OATOTOBKE
ciecaps.

27

Jaiite onpeneneHre NpoU3BOICTBEHHbBIN

IpoIIecc.

BapuanT 1
Ha3spIBaroT 3aKOHYEHHYIO YacTh TEXHOJIOTHIECKOTO
nporiecca 00pabOTKH JIeTaH.

Bapuanrt 2
Pabota ciecapst Ha MPOU3BOJCTBEHHOM y4YacTKe.

Bapuant 3
Pabota cnecaps ¢ Mpon3BOCTBEHHBIM
WHCTPYMEHTOM.

Bapuant 4

IIpou3BoACTBEHHBII ITpoLECC ATO MPOLIECC
MIPEBPALICHUS IOCTYNHUBIINX Ha 3aBOJ]
110J1ypabprKaToOB UM CHIPbSI B TOTOBYIO
POIYKIHIO.

28

Onpenenure
25+0,25

MpeACTbHBIN

pasmep

BapuanT 1
[Ipenenbubiii pazmep 25,00

Bapuant 2
[Ipenenvublii pazmep 24,75

Bapuanr 3
[IpenenbubIii pazmep 25,25

Bapuant 4
[Ipenensnsiii pazmep ot 24,25 no 25,25

29

Ompenenure mpeaenbHbId pa3zmep 18-

0,008

Bapuanr 1
IIpenensnslii pazmep 18,008

Bapuanr 2
[Ipenenbusiii pazmep 18,00

Bapuant 3
IIpenensuslii pasmep 17,982

Bapuanr 4
[Ipenenbublii pazmep ot 17,982 no 18,008

30

Omnpenenenue

pa3BepTKU

OTBCPCTHL.

CriocoObl BBITIOJTHEHUS Pa3BEPTKHU.

Bapuanr 1

PasBepTrIBaHME —3TO onepanus Mo YMCTOBOU
00paboTKe OTBEPCTUH C TOMOILBIO PA3BEPTKH.
Pa3BepThiBaHrEe OTBEPCTHUI BBITIOIHAETCS KaK Ha
CBEPJIMJIbHBIX, TAK U Ha IPYTUX
METaI000pa0aTHIBAIOIINX CTAaHKAX, & TAKKE

BpYUHYIO.
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Bapuanrt 2
Pa3BepTBIBaHI/I€ Ha3bIBACTCH OIcpanus 1mo
00paboTKe TOBEPXHOCTEH.

Bapuanr 3

PazBepTrIBaHMe ciiecapHasi onepamus 1mno
00paboTKe METAJIOB JaBJICHHUEM C IIeJIbIO
00pabOTKH OTBEPCTHIA.

Bapuanrt 4

Pa3BepThiBaHuE NpoliecC yBEIUYEHUS pa3Mepa
OTBEPCTHI MOJTYYEHHOTO CBEPJICHUEM, KOBKOM MITN
JIp. CIIOCOOOM.

47




OTBETHI k BAYETHOMY TECTY
Mexnucuunnunapubsiii kype: M/IK.04.01 CiecapHoe 1e/i0 M TEXHUYEeCKHUE U3MePEeHUs
CrnenuansHocTb: 23.02.07 TexHndyeckoe 00CIyKHBaHUE U PEMOHT JBUTATENICH, CUCTEM U
arperatoB aBTOMOOMIIEH

Bapuanr Ne 1

1123456 ] 78 ]9 10] 11] 12] 13} 14| 15) 16] 17 18

Bapuaunt Ne 2

21.1 273 23 24.1 2§ 29 27 2§ 29 30
11 2]13]4])5]6.]7]8 |9]1q 19 14 13 14 15.| 14 17 1§ 19 2C

Bapuanrt Ne 3

T
1) 21 3f 2l sl 6] 7] 8| o 14 11 14 11 14 14 14 11 14 1d 24 21 29 2§ 21 2] 29 2] 24 2
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