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JIucT akTyanu3anum padoyeil mporpamMmbl

Pabouas nporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmzanuu B 2020 - 2021
yueOHOM rojly Ha 3aceJaHuu Kadeapsl MaIHbl U TEXHOJIOTUH 00pabOTKY TaBICHUEM H
MAaIIUHOCTPOCHHSI

[Ipotokoi ot 09.09. 2020 r. Ne 1

- ==
3aB. kadempoit 7 T C.U. Inaros
Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmmzanuu B 2021 - 2022

y‘le6HOM roay Ha 3aCcciaHuHn Ka(be,[[pbl MamuHbl ¥ TEXHOJIOTUH O6pa6OTKI/I JaBJICHHUCM U

IIporokon ot 20 . Ne
3aB. kadenpoii C.M. [1naToB
Pabouas nporpamma nepecmMoTpeHa, o0cyxeHa 1 ofo0pena g peanuzauuu B 2022 - 2023

yueOHOM ToTy Ha 3acefaHuu Kadeapsl MaIHbl ¥ TEXHOJIOTHH 00paOOTKY TaBIICHUEM H

IIporokom or 20 . Ne
3aB. kadeapoii C.N. IimatoB
Pabouas mporpamma nepecMoTpeHa, 00CyxIeHa u oo0peHa s peanm3arnyu B 2023 - 2024

y‘Ie6HOM roay Ha 3ac€aHuun Ka(bez[pm MaluHbI ¥ TEXHOJIOTUH O6pa6OTKI/I JaBJICHUEM U

[Iporokom ot 20 . Ne
3aB. kadenpoit C.U. [TnaToB




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

Llenbto OCBOEHHS IUCHUIUIMHBI «PeXylmuil HHCTpYMEHT» SBISETCS MpPUOOpETEeHHe
HABBIKOB pacueTa M TPOCKTUPOBAHUS PEKYIIEr0 HHCTPYMEHTa, a Takxke (OpMUPOBaHUE
poeCCHOHAIBHBIX KOMIIETEHITUN B COOTBETCTBUH ¢ TpeboBanmsiMu OI'OC BO 1o HanpaBieHHIO
noaroroBku 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHIECKOE 00ecTedeHuEe MAIIIMHOCTPOUTEIIbHBIX
IIPOU3BO/ICTB.

2 MecTo TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucrumiarna Pexymuii HHCTpYMEHT BXOAMT B BapUAaTHBHYIO YacTh Y4eOHOro IUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

JInt  W3ydeHHMs ~ AMCHMIUIMHBI  HEOOXOAMMBI  3HaHMSA  (YMEHHs,  BJAJCHUS),
c(hOpMUPOBAHHEIE B PE3YyJIbTATE U3YyUCHUS TUCITUTUINH/ TPAKTUK:

TexXHOTOTrnYeCKHe IMpOUECChl B MAIIMHOCTPOCHUHA

Teopust MalMH 1 MEXaHU3MOB

BBenenue B HanpaBieHne

Teopust 06pabOTKK METAIIOB 1aBIEHHEM

VY4ebHas - NpaKkTHKa I10 MOIY4YE€HHUI0 IEPBUYHBIX IPOPECCHOHATBHBIX YMEHUI U HaBBIKOB,
B TOM 4YHMCJIC ICPBUYHBIX YMGHI/II\/JI 1 HaBBIKOB Hay‘IHO-I/ICCHCIIOBaTeJIBCKOfI ACATCIIbHOCTH

3HaHusA (YMEHUs, BIAJCHUA), IOJIyYCHHbIE NIPU U3YYEHUHU JAHHOW JUCLUUILUIMHBI OyAyT
HEOOXOAUMBI [Tl U3yYCHUS U CIUTLTH/TIPAKTHK:

Metop! o0ecTieYeHHs Ka4eCcTBa B MAIIMHOCTPOSHUH

O06opyioBaHKE U TEXHOJIOTHSI BOCCTAHOBJICHUS JieTajell MaIlliH

CoBpeMeHHbIE HHCTPYMEHTAJIbHbBIE MaTepUabl

OcHOBBI 00paboTku neraneu METOAaMu [OBEPXHOCTHO-TIACTUYECKOTO
neGpopMHUpPOBaHUS

Mertposnorusi, cTaniapTu3anus U cepTUQUKaLsL

IIponeccel u onepauuu Gopmoodpa3zoBaHus

Teopus pezanus maTepuaios

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pe3ynbTare ocBOeHUS AUCHUILTUHBI (MOYIs) «Pexynuii ”HCTpyMeHT» o0yJaromuncs
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSAMU:

CTpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUS
JJIEMEHT
KOMIIETCHIINH

ITK-4 cnocoOHOCTBIO Y4aCTBOBAaThH B pa3pa60TKe IMPOCKTOB I/IBI[GJ'II/Iﬁ MalInHOCTPOCHUS, CPCIACTB
TEXHOJIOTHYCCKOTI'O OCHAIICHU A, aBTOMAaTU3alli U TUArHOCTUKHW MAallIMHOCTPOUTECIIbHBIX
MMPOU3BOACTB, TCXHOJIOT'MYCCKUX TTPOLECCOB X U3I'OTOBJIICHUA U MOJACPHU3AIIUN C YHECTOM
TEXHOJIOTHYCCKUX, OKCILTYaTaAllHOHHBIX, 9CTCTUYCCKUX, SKOHOMNYCCKUX, YIIPABICHYCCKUX
napaMeTpoOB U UCITIOJIB30BAHUECM COBPEMCHHBIX I/IH(1)OpMaI_II/IOHHBIX TEXHOJIOTUH U
BBIYHCIIMTCIIHHOM TCXHHUKHU, a TAKXKC BI)I6I/IpaTB OTH CPCACTBA U MPOBOANTE JUArHOCTUKY
00BEKTOB MAallIMHOCTPOUTCIIbHBIX IPOU3BOJCTB C IPUMCHCHHUEM HCOGXO,I[I/IMBIX METOJ0B U
CpE€ACTB aHAJIN3a

3HaTh CTaHJAPTHBIN U CHICIMATIM3UPOBAHHBIN PEKYIIIMIA HHCTPYMEHT U CPEICTBA
TE€XHOJIOTHYECKOT'0 KOHTPOJIS

YMeTh pacCUUThIBATH ITapaMETPhI PE310B, OCCBOTO HHCTPYMCHTA, (prS

Bmanets HaBbIKaMU pa3pabOTKH U MPOEKTUPOBAHUSI PE3LIOB, OCEBOTO MHCTPYMEHTA,
dbpe3




[1K-16 ciocoOHOCTHIO OCBAaWBATh HA MPAKTHKE U COBEPIICHCTBOBATH TEXHOJIOTHH, CUCTEMBI U
CpeACTBa MAIIMHOCTPOUTEIBHBIX IPOU3BOJICTB, YUaCTBOBAThH B pa3pabOTKe U BHEIPEHUU
ONTUMAIILHBIX TEXHOJIOTUH M3TOTOBJICHUSI MAITMHOCTPOUTEBHBIX H3/ICIIHA, BBITOIHITH
MEPOTIPHUATHS IO BEIOOPY U AP PEKTUBHOMY UCIIOIB30BAHUIO MaTEPHAIOB, 000PYAOBaHMUS,
UHCTPYMEHTOB, TEXHOJIOTMYECKOH OCHACTKH, CPEACTB AMATHOCTHKH, aBTOMATH3AIHH,
QITOPUTMOB U IIPOTPaMM BbIOOpA M PaCYETOB IMAPAMETPOB TEXHOJIOTHUECKUX MPOIIECCOB IS UX

peanuzanuu

3HaTh TEXHOJIOTUH U3TOTOBJICHUS PE3LI0B, OCEBOTO MHCTPYMEHTa, (hpe3

YmeThb OCBaMBaTh Ha MPAKTUKE M COBEPILIEHCTBOBATh TEXHOJIOTUHU, CHCTEMBI U
CpelICTBa MAIIMHOCTPOUTENbHBIX MPOU3BO/JICTB; pa3padaThiBaTh U
BHEJPSITh ONTHUMAaJIbHbIE TEXHOJIOTHH U3TOTOBICHUS
MalIMHOCTPOUTEBHBIX U3JICJIHA, BBITIOTHATH MEPOTIPUSATHUS TIO BEIOOPY U
3¢ (HEeKTUBHOMY HCIIOJIB30BAHUIO PEXKYIIET0 UHCTPYMEHTA

Bnaners HaBBbIKAMU COBEPIIEHCTBOBAHUS MAPAMETPOB PEXKYIIETO HHCTPYMEHTA,

CUCTEMBI U CPEICTBA MAIUMHOCTPOUTEIBHBIX IIPOU3BOICTB; HABBIKAMU
BBITIOJIHEHUS] MEPOIIPHUATHH 110 BEIOOPY U APPEKTHBHOMY UCTIOIB30BAHUIO
UHCTPYMEHTOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JAMCIIUIUIMHBI cOcTaBisgeT 3 3adeTHbIX eamaui] 108 akan. yacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acoB;
— BHeaynutopHas — 0,7 akaJ1. 4acoB

— caMocTosTeNnbHas pabora — 95,4 aka. 4yacos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
dopma arTecTalu - 3a4eT

AynuropHas 3 s
KonTakTHas paGora | & F ®dopma TeKyIero
=
B aKajl. yacax 5 Bun KOHTPOJIS
Pasznen/ Tema 2 (B aKan. =acax) g . p Kon
> & ©|caMOCTOATENBHON | yCIeBaeMOCTH U
JTACIUTUTAHBI = [ .. | xoMereHiM
o & paboThI TIPOMEKYTOYHOMH
na6. | mpaxr. | € .8
Tex. . 128 aTTecTaluu
3aH. 3aH. | O &
1. OcHOBHBIE CBEICHUS O
PEXKYIIEM HHCTPYMEHTE.
1.1 Pexymuii H”HCTPYMEHT
Kak OCHOBHOE 3BCHO B CaMocTosTeIbHOe
mporieccax H3yueHHe yueOHOU
(hopmooOpazoBaHus U Hay4yHO
neTanell pezaHueM. THIBI TUTEePaTypPHL.
€XKYIIUX HHCTPYMEHTOB H IMoaroToBka K .
eI Py 4105 [1,5/0,51 8 A VYernbiii onpoc | I1K-4, TIK-16
UX BBIOOD B 3aBHCHMOCTH CEMHUHAPCKOMY,
oT napameTpoB PaKTUIECKOMY,
TEXHOJIOTHIECKOTO 71ab0paTOpHO-
mporecca. [TpuHune! MIPAKTHYECKOMY
(dhopmupoBaHHs 0a3 3aHATHIO
JAHHBIX ~ Ha  pexyuue
HWroro no pazneny 0,5 | 1,5/0,51 8
2. Marepuansl, TpUMEHsSEMbIE
JUIsL  M3TOTOBJIEHUS  PEXYIIUX
MHCTPYMEHTOB.
21 3aTtouka pesua.
HMHcTpyMeHTanbHbIE
PYM [ToaroroBka k
Mmarepuaibl, HX (U3UKO-
. CEMHUHAPCKOMY,
MEXAHHHICCKHCE CBOICTBA H MIPaKTHYECKOM JlaGopaTopHas
BeIOOp B 3aBucumoctu or| 4 | 0,5 [0,5/0,51 20 P Y patop [1K-4, T[IK-16
nabopaTopHo- pabora
BUJAa  MHCTpYMEHTa |
MIPaKTHYECKOMY
33laHHOTO
3aHATHIO
TEXHOJIOTHIECKOTO
nporuecca.
Wroro no pazneny 0,5 10,5/0,51 20

3. KOHCTpYKTHUBHBIE BJIEMEHTBI

pE3IIOB.




3.1 Tlpunuun paboTel u

CamocrosTenpHOe
OCHOBHBIC  TOHITUS O Stof
n3ydeHue yueOHou
KOHCTPYKTHBHBIX e i
Y HAy4HO
JNIEMEHTaX  CIEAYIOLIHX
JIUTEPATYPBI.
BHUJIOB PEXKYIIIX
. IToaroroBka K .
WHCTPYMEHTOB: pe3ust 0,5 10,5/0,251 22,4 VYernsiii onpoc | TTK-4, TIK-16
CEMHUHAPCKOMY,
TOKapHBIE LeTbHEIE,
; IIPaKTHIECKOMY,
COCTaBHBIE U  COOpHBIC; 6
1abopaTOpHO-
pe3ib (acoHHbIe u patop
IIPaKTHYECKOMY
METOJIBI ux
. 3aHSITHIO
NpOGHIUPOBAHUS;  PE3IIbI
HUroro no pazaeny 0,5 10,5/0,251 22,4
4. KOHCTpYKTHUBHBIE SJIE€MEHTHI
CBEpIL.
4.1 Ilpunuun paGoTHl U
OCHOBHBIE  TOHATUS O
CamocrosTenpHOe
KOHCTPYKTHBHBIX N
n3ydeHue yueOHon
9NEMEHTaX  CIEAYIOLIMX
1 HAy4HO
BUJIOB PEKYIITUX
JIUTEPATYPBI.
MHCTPYMEHTOB ULt
. [lonroroska x .
00pabOTKH OTBEpCTHH - 0,5 0,5 15 Yernsiii onpoc | TTK-4, TIK-16
CEMHUHAPCKOMY,
cBeplIa, 3eHKEPHI,
MIPaKTHIECKOMY,
pa3BepTKHy,
nabopaTopHo-
KOMOWHHPOBaHHBIE
HHCTDYMEHTEL MIPaKTHYECKOMY
pyM ’ 3aHSTHIO
HHCTPYMEHTBI JUTSt
PacTOYKH OTBEPCTHIA.
Wroro no pazneny 0,5 0,5 15
5. KOHCTPYKTHBHBIE 3JIEMEHTBI
dpes.
5.1 5.IIpunuun paboTsl U
OCHOBHBIE  TOHATHUS O
KOHCTPYKTHBHBIX
JNIEMEHTaX  CIEAYIOLIHX
BUJIOB PEKYIITUX CamocrosTenbHOE
MHCTPYMEHTOB! ¢bpe3sr n3ydeHue yaeOHon
O0IIEr0 U CHEeMaILHOTO U Hay4HO
Ha3HAUeHHs, IIOHATHE O JUTEPATYPBI. .
> 0,5 10,5/0,5U1 15 patyp Ycrnsiii onpoc | TIK-4, TIK-16
HEPaBHOMEPHOCTH IMoaroToBka K
(dpesepoBaHus; ¢bpe3sr CEeMUHapCKOMY,J1a
3aThUIOBAHHEIC; (bpe3s 6opaTopHOMY
OCTPOKOHEYHBIE - 3aHATHIO
LUJIUHAPUYECKUE,
TOpIIEBHIE, KOHIIEBEIE,
JTUCKOBBIE; (hpe3bl COOPHOI
KOHCTPYKITHH.
HWroro no pazaeny 0,5 10,5/0,51 15
6. Pe3pboHapesHoi
UHCTDVMCHT
6.1 6.Hactpoiika Ha pa3mep
pe3na BHE CTaHKa.
IIpunnun  paboThl u
OCHOBHBIE  TOHATHUS O IMoaroToBka K
KOHCTPYKTHUBHBIX BBIIIOJTHCHUIO .]-[3.60 aTOpHas1
by 05 [0,5/0,251 15 g PaTop TIK-4, TIK-16
JNEMEHTaX  CIEAYIOLIHX 1abopaToOpHON pabora
BHJIOB PEeXYIIIX paboThl
UHCTPYMEHTOB!
pe3p0000pa3zyromuit
UHCTPYMEHT -  DE3IIbl,
HWroro no pazaeny 0,5 10,5/0,251 15

7. UuCcTpymMeHT
aBTOMATH3UPOBAHHOM
TIPOU3BOJICTBE.




7.1 Ilpunnun paGoTsl U
OCHOBHBIE  IOHATUS O
KOHCTPYKTHBHBIX
JJIEMEHTaX  CIEAYIOUIMX
BUJIOB PEXYIIUX
UHCTPYMEHTOB JULS
aBTOMAaTH3UPOBAHHOTO
MPOM3BOJACTBA. 3HAUYCHHUE
PEXKYILEr0 UHCTPYMEHTA B
aBTOMAaTH3UPOBAHHOM
npousBojcTBe. PasmepHas
CTOMKOCTh H TYyTH ee
noBblleHnsd.  Pa3MepHBIN
U3HOC UHCTPYMEHTA.
Pesen-HacTpanBaeMblii Ha
pasmep HHCTPYMEHTA.
Hactpoiika wuHCTpyMeHTa
Ha pa3Mep. MeTopI CMEHBI
UHCTPYMEHTA.
Obecneuenne 0TBOZA
CTPY>KKU. IMonyuenue
uHpopMaI 0 paboyem
COCTOSI-HUU UHCTPYMEHTA.

[Toaroroska
CEMHHApPCKOMY,
MIPaKTUYECKOMY,
1a60paTOpHO-
MIPAKTUYECKOMY
3aHATHIO

KonTtponsnas
pabota

IK-4, TIK-16

Hroro no pazneny

8. KoHTpoib.

8.1 UTOrOBBIi KOHTPOJIb

IIOATOTOBKA K
aTTeCTalluu

HepeveHb
BOIIPOCOB

I1K-4, TIK-16

Wroro no pasneny

Uroro 3a cemectp

4/21

95,4

3a4éT

Hroro no gucuuiuinge

4211

95,4

3a4€T

ITK-4,T11K-16




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

PaccmoTpenue u aHau3 KOHKPETHBIX HHCTPYMEHTOB. PacdeT pa3inyHbIX HHCTPYMEHTOB.
st peanuzanuy MpeyCMOTPEHHBIX BUAOB y4eOHOW pabOTHI B KayecTBe 0Opa30BaTEIIbHBIX
TEXHOJIOTUH B TIPENOJaBaHUW IUCUUIUIMHBI HWCIOJB3YIOTCS TPAJAMIMOHHAS W MOJYJIBHO-
KOMITIETEHTHOCTHASI TEXHOJIOTHH.

Jiist opMupoBaHUsI IPEACTABICHUN O KOHCTPYKIIUSX HHCTPYMEHTOB:

- 0030pHBIE JEKINH - 1151 CACTEMAaTHU3allu1 U 3aKPETUICHUS 3HAHUH 10 TUCIUILIINHE;

- THQOPMAIIMOHHBIE - TSI 03HAKOMJICHUS C PaCYCTaMHU;

- mpo0JeMHas - JUIst Pa3BUTHSA TEXHUYECKUX HABBIKOB M U3YYEHUS CIIOCOOOB pelIeHHs 3a-
nay.

Y4eOHBIM IUTAHOM JJISi OCBOGHHS AMCUUIUIMHBI TPEIyCMOTPEHBI HMHTEPAKTUBHBIC
3aHATHS. B paMkax WHTEpaKTHBHOTO OOy4eHHs mnpuMmeHstorcsi |T-meronbl (MCmoib30BaHHE
CeTEeBbIX MYJIbTHUMEIUMHBIX Y4EeOHHKOB pa3pabOTUYMKOB MPOTPAMMHOIO  OOECTeUeHHS,
AJIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYpPCOB IO JaHHOW TUCIMIUIMHE, B ToM uucie u DOP
kadeaphl); COBMECTHAsE paboTa B Malibix rpymmax (2-3 cTyaeHTa) - MpOoX0oXKACHUE BCEX ITAIOB U
METO/IOB MOJTyYeHHsI N300PXKCHHUS, MHIUBUIYAIIbHOE 00y4CHUE.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. 3ybapes, FO.M. OCcHOBBI pe3aHUsi MATEPUATIOB M PEXYIIUI UHCTPYMEHT | y4eOHHK /
FO.M. 3y6apes, P.H. buttokos. — Canxt-IletepOypr : Jlanb, 2019. — 228 c.— ISBN 978-5-8114-
4012-2. — Tekct : 2neKTpoHHBIH /| DnekTpoHHO-O0nbIMoTeYHas cuctema «Jlauby : [caiit]. —
URL.: https://e.lanbook.com/book/126717

2. 3BoHnoB, 1.®. Pa3paboTka TEXHOIOTHYECKHX IPOLECCOB W3TOTOBIICHHS JETaJeH
00IIIEro ¥ CIEIHAIbHOTO MAIIMHOCTPOEHHs | yueOHoe nocooue / N.d. 3Bonios, K.M. MBaHos,
[LI1. Cepebpenunikuii. — 2-¢ u3j., crep. — Cankr-IletepOypr : Jlanb, 2019. — 696 c. — ISBN
978-5-8114-4520-2. — TekcT : 351eKTpOHHBIN // DneKTpoHHO-O0nbaroTeYHas cuctemMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/121985

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. I'peuntaukoB, B.A. KommiekcHoe TpOeKTUPOBAaHUE pexyllero HHCTpymeHnTa/ B.A.
['peuninankoB, A.B. Tapacos, O.I". )Kusoapos // U3sectus Tynl'Y. Texuuueckue Hayku. — 2013.
— Ne 8. — C. 164-168. — ISSN 2071-6168. — TekcT : 37eKTpOHHBINA // DIEKTPOHHO-
oubnmmoteunas cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/journal/issue/294888

2.ITankparoB, FO. M. CAIIP pexymux HHCTpyMEHTOB : yuebHoe nocobue / 0. M.
[TankpatoB. — Cankr-IlerepOypr : Jlanp, 2013. — 336 c¢. — ISBN 978-5-8114-1365-2. —
Texcr: onextponnsld / Jlaub : dNEKTpoHHO-OMOMMoTewyHass cucrema. — URL:
https://e.lanbook.com/book/5249 (nara obpamenus: 26.10.2020). — Pexum poctyma: s
aBTOPH3. NIOJIb30BATEIICH.

B) MeToanyeckne yKazaHus:
1. Kypry3oB C.A. Pexyiiue HHCTpYMEHThI €IMHUYHOTO IIPOU3BOJICTBA: yued. mocodue.
Marnutoropck: 3n-so MaruuTtoropek. roc. Texs. yu-ta um. I'.I1. Hocosa, 2017. 75 c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue I10O Ne norosopa Cpox IeicTBUS TUIIEH3UHI



https://e.lanbook.com/book/126717
https://e.lanbook.com/book/121985
https://e.lanbook.com/journal/issue/294888
https://e.lanbook.com/book/5249
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9 MaTepuaJibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIHHBI (MOTYJIs1)

MartepuanbHO-TEXHUUECKOE 00eCIIeUeHNE TUCHUIIIINHbBI BKIHOYAET:

YuebHble ayAUTOPUH JIsl IPOBEAEHUS 3aHATHH JIEKIMOHHOTO TuUna KoMIiekc TecToBbIX
3a/laHui JU1sl IPOBEACHUS TPOMEKYTOUHBIX U PYOEIKHBIX KOHTPOJIEH.

VYuebHasg ayauTopus JUIsl IpoBeleHUs Ja00opaTOpHBIX paboT: JabopaTOpHBIM KopIyc C
naboparopueill cBapku U jJaboparopuei pezanus KOMIJIEKT NMEYAaTHBIX U 3JEKTPOHHBIX BEPCHid
METOAMYECKMX pEKOMEeHJalMi, ydyeOHoe mocobue, mIakaTel 1o TemaMm. JlaGoparopHoe
obopyI0BaHue.

VYyebHast aynuTopus JUIs TNpPOBEACHUS MEXaHMYeCKUX uchblTaHuid 1. Mammssl
YHHUBEpCAIbHBIE UCIIBITATEIbHBIE HA PACTKECHHE.

2. MepuTenbHbIA HHCTPYMEHT.

3. [Tpubops 1715t u3MepeHus TBEPOCTH 1o Metonam bpuneruis u Pokserra.

4. MukpoTBepIoMED.

5. Ileun Tepmuueckue.

VYyeOHast ayaAuTOpus JUIsl IPOBEIEHUS MeTaJUIorpapuuecKuX HcciaeqoBaHni MUKPOCKOMbI
MUM-6, MUM-7

VYyeOHble ayqUTOpUU Ul TNPOBEACHHUS HHIUBUAYAJIbHBIX KOHCYJbTAIlMH, TEKYIIETo
KOHTPOJISI M TPOMEXYTOUHOM aTTectanuu Jlocka.

[Tomermienue 1t XxpaHeHUS U TPOPUIAKTHUECKOTO 00CITY>KUBaHUS y4eOHOTo 060py10BaHUS
Crennaxu, ”HCTPYMEHTSI JJ11 pEMOHTA JIAOOPaTOPHOTO 000PYI0BAHMSL.



Ipuioxenne 1

Ilepeuenvy meopemuueckux 6onpocos:

1.3HaueHue pexymiero MHCTpyMEHTa B Iporecce 00pabOTKM JeTaleil U ero BIMsSHUE Ha
METOBI 00paObOTKU M KOHCTPYKIIMIO CTAHKOB.

2.Tunbl peXyuMx MHCTPYMEHTOB M MX BBIOOD B 3aBUCUMOCTH OT IapaMeTpoB
TEXHOJIOTMYECKOI0 IIpolecca.

3.beicTpopexyle craiad, TBEpHAble — CIUIaBbl,  MHUHEpPAJIOKEpaMHUKa, CBEPXTBEpAbIE
MaTepHabl, aIMa3bl.

4.OCHOBHBIE XapaKTEPUCTUKH HHCTPYMEHTAJIbHBIX MAaTEPUAJIOB.

5.Marepuansl A W3TOTOBJICHHUS KOPIIYCOB W BCIOMOTATENBHBIX YACTeHd PEXYLIHX
UHCTPYMEHTOB

6.ITpuniun paGoThl U OCHOBHBIC MOHATHS O KOHCTPYKTHBHBIX 3JIEMEHTOB pe3lOB. THIIBI
PE3L0B U UX Ha3HAYCHHUE.

7. TBepaocmiaBHbIE Pe3Lbl ¢ MEXaHUYECKUM KPETUICHUEM IJIACTUHKH.

8.Pe31ibl ¢ HanasHHBIMU IJIACTUHAMHU.

9.Pe311bl ¢ MHOTOTPaHHBIMU HETIEPETaYMBAEMbIMH TTACTHUHKAMH.

10.Tunsl cBepa M X Ha3HAYCHHE.

11.Cgepina ast riiyOOKUX OTBEPCTUH.

12.T’0n10BKHM AJ151 KOJIBIIEBOT'O CBEPJICHUS.

13.Crioco06bI MoABOa OXITAKAAIOMIEH KUIKOCTH.

14 . TepnocmiaBHbIE CBEpIIA.

15.1lenTpOBOYHBIE CBEpIIA.

16.ITepoBsie cBepa.

17.Tumbl 3eHKEPOB U UX HA3HAYCHHUE.

18.TunoBble KOHCTPYKLMH LEJIbHBIX, XBOCTOBBIX UM HAacaJHbIX 3C€HKEPOB U HX
reoMeTpuueckue mapamerpsl. KoHCTpyKImy cOOpHBIX 3€HKEPOB.

19.Tunsl pa3BepTOK U UX HaA3HAYCHUE.

20.KoHCTpyKIIMK pa3BepTOK U MX TEOMETPUUYECKHIE MTapaMeTphI.

21. TpeGoBaHUsI K pa3BEPTKAM.

22.Tunbl pacCTOYHBIX HHCTPYMEHTOB M X Ha3HAUYCHUE.

23.Buasl IpoOTsIKEK.

24.CxeMbl IpOTATUBAHMUSL.

25.0061acTi NPUMEHEHUS! IPOTSIKEK.

26.Tumes! ¢ppes.

27.I1puHuumn paboThl pa3IuYHbIX TUIIOB (pes3.

28.KOHCTpYKTHUBHBIE OCOOEHHOCTHU AUCKOBBIX U NAJIBLIEBBIX (Ppe3.

29.KoHCTpYKTUBHBIE OCOOEHHOCTH TOPIIOBBIX (pe3.

30.Metop! Hape3aHus 3y0UaThIX KOJIEC.

31.MHCcTpyMeHThI, paboTalolMe METOAOM KONHPOBAHUS: JIMCKOBBIE M MAalblLIEBbIE
3y0ope3Hble (Ppe3bl, MPOTIKKY; UX 00J1aCTh TPUMEHEHUS.

32.KoHCTpYKTHBHBIE OCOOEHHOCTH AUCKOBBIX U MAJIBLEBBIX (pe3.

33.MIHCTpyMEHTHI, paboTaIOINe METOIOM OTHOaHHS: YepBIIHbIE (DPE3bI, TOIOSIKH,

34. KOHCTpYKTHBHBIE U TEOMETPHUECKUE MTapaMeTPhl UePBAYHBIX (pes3.

35.Tumsl 3y00Ope3HBIX JTOJIOSIKOB U UX Ha3HAUCHHE.

36.I eomeTpuueckre napameTpsl 10JI05Ka.

37.Metop1 Hape3aHUsI KOHUYECKUX KOJIeC.

38.3y0ocTporanbHble pe3libl, UX Ha3HauU€HHE U METO/IbI pabOoThI.

39.Buibl 00KaTOYHBIX HHCTPYMEHTOB: YepBIYHbBIE (PPE3bI, JOIOSKH, OOKATOYHBIEC PE3IIHI.

40.KOoHCTpYKTHBHBIE U TEOMETPHUECKHUE MTapaMeTPhbl YePBAYHOMN IUTMIIEBOM (Ppe3sl.

41.Tunsl pe3bOOHapE3HBIX UHCTPYMEHTOB U UX Ha3HAUEHUE.

42 Pe3p00BBIE pe3libl U TpeOEHKHU, UX Ha3HAYCHHUE.

43.Pe311bl 17151 OCTPOYTOJIBHOM Pe3bObI, UX TEOMETPHS M yCTAaHOBKA HA CTAHKE.

44 MeTuukH, THIIBI M HAa3HAYCHHE.



45.KOHCTpYKTHBHBIE 2IEMEHTHl METYMKOB, UX TEOMETPUUYECKUE TTAPAMETPBI.

46.1Tnamku, ©X KOHCTPYKTUBHBIE JIEMEHTHI.

47 llnudoBanbHble Kpyru: KOHCTPYKIHUS, CIIOCOOBI KpPEIUICHHUS; TIpaBKa KPYIOB;
OaraHCHpOBKa.

48.00603Hauenune nUIM(OBATBHBIX KPYTOB.

3amanue Nel.

Bri6pare koHcTpykiuio ¢pesbl o 'OCT (TY); uHCTpyMEHTaNbHBINH MaTepUal, CTAHOK, Ha
KOTOPOM HPOHM3BOIUTCS 00paboTka. OmnpenenuTs MEXaHHYECKHE CBOWCTBA 00padaThIBaeMOro
MaTtepuaa; peKuMbl Gppe3epoBaHus (UpuHy Gpe3epoBanus B, riryouny pesanus t, mogauy Sz,
SmuH, ckopocTh pe3anus V, 4ucio 000pPOTOB MO CTaHKY N, MOMEHT KpyTsamuid Mkp, cuny Pz,
MotHOCTh (hpe3epoBanus Nct, Bpemst 00pabotku To). CocTaBUTh pacueTHYIO CXEMY, pacCUUTaTh
napamMeTpbl KPereXHOH 4acTH MHCTPYMEHTa MM OMPABKH, BBIOPATh MOAXOJSIIYIO IO pa3Mepy
KpPENeXHYIO 4acTh, ONPEACIUTh BCE MapaMeTpbl HHCTPYMEHTA.

Ne Bun nactpymentTa ['my6un| upuna |O6pabateiBaem| Matepuan | JnuHa
Bap. a (dbpesep-s | bIil 2IEMEHT netanu  |oOpabaTbiB
pe3aHus aeMoro
DJIEMEHTA,
MM
1 HunuHapuaeckas 2 40 IIOCKOCTh Crans 100 | 10
2 | JluckoBas TpEXCTOPOHHSSA 10 20 nas Crans 20 | 20
3 | Topuesas 2 22 TUIOCKOCTh Cranp 30 | 30
4 Konuesas 20 22 a3 Crans 40 | 20
5 | llnoHOYHAas KOHIIEBAsI 6 5 na3 Cranp 45 | 50
6 OTtpe3Has TUCcKOBast 25 3 a3 Crans 50 | 60
7 | Hunuaapudeckas 4 80 TUIOCKOCTh Cranp 55 | 70
8 | AuckoBas tpexcroponusisi | 15 15 na3 Crans 60 | 180
9 Topueas 3 33 TOCKOCTE ;IzyryH CU | 10
10 | Konuesas 16 8 Yyryn CY | 400
na3 15
11 | IInoHouHast KOHIIEBast 8 7 Yyryn CY | 10
na3 18
12 | Otpe3nas nuckoBas 30 4 Yyryn CHY | 120
na3 21

HpO‘IHOCTHHG PpacCyYCThI:

Hunuaapuyaeckast OnpaBKy Ha Kpy4yeHue, U3ruo, IMOHKY Ha CPe3 U CMSTHE

JuckoBast OnpaBKy Ha Kpy4yeHuUe, U3ruo, IIMOHKY Ha Cpe3 U CMSATHE

TPEXCTOPOHHSIS

Topuesas OnpaBKy Ha Kpy4yeHHe, W3ru0, MIMOHKHU (MX 2 MTYKH) Ha Cpe3 u
CMSATHE

Konnesas ®dpe3y Ha KpydyeHHe U U3rud

IIInoHoYHast KOHIIEBAs ®pe3y Ha KpyueHHe U U3rud

Otpe3Hast TucKoBas OnpaBKy Ha Kpy4yeHue, U3ruo, MIMOHKY Ha CPe3 U CMSTHE

I'padmueckas yacte: yeptex Ppesnl (popmar A4)



IIpuioxenne 2

7 OueHoYHbIE CPeICTBA J1JIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) H.]IaHI/IpyeMbIe Pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘IHOﬁ arrecranumn.

CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIUH

[Tnanupyemsblil pe3yabTaThl O0y4eHUS

O1neHOYHBIC CPEACTBA

IIK-4 criocoOHOCTBIO y4aCTBOBAThH B pa3pa60T1<e IIPOCKTOB I/IS,Z[GJ'II/Iﬁ MAIIUHOCTPOCHUA, CPECACTB TEXHOJOIMYCCKOIr0 OCHallCHUA, aBTOMaTU3allul U
ANArHOCTUKHU MAIIMHOCTPOUTCIIBHBIX IMPOU3BOACTB, TCXHOJOTMYCCKUX IMPOLCCCOB UX HU3IOTOBJIICHUA WU MOACPHU3ALNUU C YUCTOM TCXHOJOTMYCCKHX,
OKCILTYaTallTUOHHBIX, 9CTCTUYCCKUX, SKOHOMHNYECKNX, YIIPABJICHUCCKHUX IMapaMETPOB U UCIIOJIb30BAHUEM COBPEMEHHBIX I/IH(l)OpMaI_[I/IOHHI)IX TEXHOJIOTHI
U BBEIYHUCIUTCILHOMN TCXHHUKH, a TaKXC BI)I6I/IpaTI) 9T CpPEeACTBA W MPOBOJUTH IUAIHOCTUKY 00BEKTOB MAalIMHOCTPOUTCIIBHBIX ITPOU3BOACTB C

IIPUMCHCHHUEM H606XOI[I/IMLIX MCTOJOB M CPCACTB aHAJIM3a

3HaTh

CTaHIapTHBIN u
CIIELNaIU3UPOBAHHBIN pexyImun
WHCTPYMEHT U CpeAcTBa

TCXHOJIOTHYCCKOI'0 KOHTPOJIA

[lepeyeHb TEOPETUUECKUX BOIIPOCOB:

1.3HaueHue pexyIero HHCTPYMEHTA B Iporecce 00paboTKH AeTalel U ero BIHsHHIE
Ha MeTOoJIbl 00pa0OTKU U KOHCTPYKIIMIO CTAaHKOB.

2.Tunsl peXymuX HHCTPYMEHTOB M HMX BBIOOP B 3aBUCHUMOCTH OT IapaMETpPOB
TEXHOJIOTUYECKOT0 IpoLecca.

3.beicTpopexyme  cTany, TBEpJIbIC CILIABBI, MUHEpaJIOKepaMuKa,
CBEpPXTBEp/Ible MaTepUallbl, AIMa3bl.

4.OCHOBHBIEC XapaKTEPUCTHKH HHCTPYMEHTAIBHBIX MaTEPUAIIOB.

5.Marepuansl 11 U3TOTOBJIEHUS KOPITYCOB M BCIIOMOTATENbHBIX YaCTeH pexyIInux
WHCTPYMEHTOB

6.ITpuHIMn paboThl ¥ OCHOBHBIE TIOHSATHS O KOHCTPYKTHBHBIX JIEMEHTOB PE3IIOB.
Tumnsl pe3oB U UX Ha3HAYCHHUE.

7. TBepAOCIUIaBHBIC PE3IIBI C MEXaHUYECKUM KPETIJICHUEM TUIACTUHKH.

8.Pe31ibl ¢ HamassHHBIMU MJIACTUHAMH.

9.Pe31ibl ¢ MHOTOTpaHHBIMH HETIEPETaYMBAEMBIMH TTACTHHKAMH.

10.Tumsl cBepJ U UX Ha3HAYCHHUE.

11.Cgepna amnst T1y0OKUX OTBEPCTUH.

20.KoHCTpyKIIMM pa3BepTOK U UX T€OMETPUUECKUE TTapaMeTphbl.

21.TpeGoBaHHUs K pa3BepTKaM.

22.Tunsl pacTOYHBIX MHCTPYMEHTOB M UX Ha3HA4YEHUE.

23.Bupasl NpoTsHKEK.

24. Pe3p00BbI€ pe3libl U TPeOSHKH, UX Ha3HAUYEHUE.




CTpyKTYpHBII SJIEMEHT

[Tnmanupyemsblil pe3yabTaThl 00yUeHHS

OneHouHble CpeCTBa

KOMITETECHIINH
25.0061acTi TPUMEHEHUS TTPOTSIKEK.
26.Tuns dpes.
27 IlpuHnun paboThl Pa3IMYHBIX THIIOB (pe3.
28. KOoHCTpYKTHBHBIE OCOOCHHOCTH JMCKOBBIX M MAIBLEBBIX (pe3.
29.KoHCTpYyKTUBHBIE 0COOCHHOCTH TOPIIOBBIX (pe3.
YMeTs: paccuuThIBaTh MapaMmeTpbl pes3loB, | 3aganue Nel.
0CEBOT0 MHCTPYMEHTa, (hpe3 Bribpare konctpykmuio ¢pesst mo 'OCT (TY); mHCTpyMEHTaNbHBIN Marepua,
CTaHOK, Ha KOTOPOM MPOU3BOIUTCS 00paboTka. OmnpeaenuTh MeXaHHYeCKHe
cBOWicTBa 00pabaThIBaEMOro MaTepuasa; peXUMbl ¢pe3epoBaHust (LMIUPHHY
¢dpesepoBanus B, rmyOuny pe3anus t, monady Sz, SMUH, CKOPOCTh pe3aHus V, 9uciio
000pOTOB MO CTAHKY N, MOMEHT KpyTsmuii Mkp, cuny Pz, MomHoCTh hppezepoBanus
Ncr, Bpemst 00pabotku To). CocTaBUTh pacyeTHYIO CXEMY, PACCUUTATh TapaMeTPhl
KpeMneXHON YaCTH MHCTPYMEHTAa WU ONPABKH, BEIOPATh MOAXOAIIYIO IO pa3zMepy
KpENeKXHYIO 4acTb, ONPEEIIUTh BCE NapaMeTpbl MHCTPYMEHTA.
Bnanets: HaBbIKaMU pa3paboTku u | Bnagets HaBbIKaMu IPOYHOCTHBIX PACUYETOB!
MPOEKTUPOBAHUS  pe3loB, oceBoro | [lunuuapuueckas ¢pesa: pacueT onpaBKu Ha KpydeHHE, U3TUO0, MIMOHKH Ha Cpe3 U

WHCTpYMEHTA, (hpe3

CMSATHE.

JlickoBasi TpEXCTOPOHHSAA (pe3a: pacyeT ONpaBKU HA KpydeHUE, U3TU0, IIMOHKH Ha
Cpe3 U CMATHE.

TopuoBas ¢pesa: pacuer onpaBku Ha KpydeHUe, U3rHO, MIMOHKU (MX 2 MITYKH) Ha
Cpe3 U CMATHE.

Konnesas ¢pesa: pacuet Ha KpydeHUe U U3ruo.

[Inmonounas ¢pesa: pacyeT Ha KpydeHUE U U3THUO.

Otpe3Has auckoBas (pesa: pacyeT ONpaBKHU HAa KpyuyeHHe, U3Tu0, IIMOHKU Ha Cpe3
U CMSTHE.

I'paduueckas yactb: yeptex ppessl (hGopmar A4)

IIpumep pacuyera:

Pacuer u KOHCTpyHpOBaHHUE IIMOHOYHOW (pe3bl A (pe3epoBaHUs IITTOHOYHOTO
nasa mupuHo 12N9( g 43) MM JUIMHOH 25 MM

[IpoexTupyemas mmoHo4Has Ppe3a C KOHUIECKUM XBOCTOBHKOM HCTIONB3YETCS TSt
(dpe3epoBaHus MIMOHOYHOTO Ma3a MUPHHON 12 MM, TIyOHMHONW 5 MM U JAIUHOU 25




CTpyKTYpHBII SJIEMEHT
KOMIICTCHIINU

[Tnmanupyemsblil pe3yabTaThl 00yUeHHS

OneHouHble CpeCTBa

MM. Dpe3epoBaHuEe OCYIIECTBISIEM Ha BEPTUKAIbHO-(PpPE3EpHOM CTaHKE MOJAETHU
6P12.
[IpyHMMaeM KOHCTPYKIIMIO U OCHOBHBIE MapaMeTpbl IMOHOYHON (Gpe3bl: JUaMeTp

dpessr Dy, =12 mm, muHa dpess L =86 mm, mmuHa pexymieit uactu I=16 MM,

ancno 3y6beB £ =2, xonyc Mopse Ne 1. B kauecTBe MaTepuaa pexymieil 4acT
BBIOMpaeM ObICTpOpeXyIIylo craab P6MS, yuuThiBas, 4ro 00pabaThIBAaEMbIM
MatepuanoM sipnsiercs cranb 40XH2MA. Tepaocts ObicTpopexymiei cranu P6MS
HRC» 62-63, mnotHocTs p= 8,45 r/cM3, npounocts Ha u3rud cu=2600-3000 MI1a,
teroctorkocth T=630°C. Xumuueckuid coctaB ObIcTpopexyiiei cramu POMS:
xpom — 3,8 - 4,4%; mapranern — meHee 0,4%; kpemuunii — menee 0,5%; yrineponx — 0,85
- 0,95%; momu6aen — 4,8 - 5,2%; Boasdpam — 5,7 - 6,3%; Banaguii — 2,0 - 2,6%.

B kauectBe matepuana xBocroBuka Beionpaem crainb 40X o 'OCT 4543 — 71.

ITo TTOCT 25557 — 82 BeiOupaeM OCHOBHBIE pa3Mepsl KoHyca Mopse Ne 1 ¢
pe3p0oBEIM oTBepcTHeM: D =12,065 mm; D) =122 mm; d =9,4 mm; d; = M6;
d, =9mm; a=3,5mm; t=5mm; | =16 Mm; |, =53,5 Mm; |, =57 mm;
koHycHOCTh 1:20,047 = 0,04988.

I'eoMeTpuueckne W KOHCTPYKTHBHBIE TapaMeTpbl pabodeil 4YacTH IIMOHOYHOM
dpesbr: d; =12 mm; h= 35 mm; r= 1,0 mm; o =12°; 0{1=200; f =1,0 mm;
11ar BUHTOBOW KaHaBKH Npu yriie HakiaoHa 200 coctasisier 103,5 mm.

Jiis mpoBepku (hpe3bl Ha TPOYHOCTH BHIMIOHUM  pacueT Gpe3bl Ha KpYYeHHE U
n3TUo.

Pacuer ¢pesbl Ha KpydeHHE MPOU3BOAUTCA I MHHHMAIBLHOTO TOMEPEYHOTO
CedeHHs, T.e. IS Ieikn (pe3sl Mex 1y paboueii yacTpio U xBoctoBukoM d =10,4
MM (mo T'OCT 9140-78). Pacuer cBoAHWTCS K ONPEOCICHUIO KPUTHUYECKOTO
KpYTSIIEro MOMEHTA B OTIACHOM CEYEHHUH 110 hopmyIie:

MKp. Kpum. :Wp T
raie W, — MOJSIPHBIN MOMEHT CONPOTUBIICHHS, MM3;

T - KacarelbHOe Hanpsbkenue, Mlla.
Omnpenenum MoJIIPHBIA MOMEHT COTIPOTHUBIICHUS IO (hopmyIie:




CTpyKTYpHBII SJIEMEHT
KOMIICTCHIINU

[Tnmanupyemsblil pe3yabTaThl 00yUeHHS

OneHouHble CpeCTBa

_z-d® 314.104°

W =221

P16 16 (MM3).
Omnpenennm KacateabHOE HaNpsDKEHUE 1o hopmyie:
r=05-0,6[c]

riue [G]z or/ [n] 3nece o7 - npenen tekydectu, Mlla; [n] - 3amac npodHoctu. Ilo
I'OCT 4543-71 nna cramu 40X npu auameTtpe 3aroToBku He 6osee 100 mm o =490 Mlla;

[n] =2. Taxum obpasom, [o]=490/2 =245 MIla. Torma xacatenbHOe HampsKeHHE
7=05-245=1225 MIla.
IToacrasisis HaliICHHBIE 3HAUEHUS, TTOJTYYHUM:

M =W, -7 =221-1225=27072(H mm).

Kp. Kpum
OmnpenenuM KpyTSILIHA MOMEHT, BOSHUKAIOMINK B OITACHOM CEUCHHH TPH Qpe3epoBaHuH,
o popmyre:

P,-D 274.12

Kp.kpum.
p.Kp 2 2

M =1644(H mm).
CpaBHUBasi JONMYCKAaeMbIil KPUTHYECKUI KPYTSLMH MOMEHT ¢ (DaKTHUYECKUM IIpU
(hpesepoBanun (27072 > 1644), nenaem BBIBOA, 4TO 00pabOTKa NaHHOW (Ppe30oii mpu TaHHBIX
YCIIOBHSX PE3aHHs BO3ZMOXKHA.

Pacuer pe3sr Ha u3rub Benercs no Gpopmyre:

> use
o, M,

0

rae M .. - nsrubaromuii Moment, H-Mm;

W, — oceBoii MOMEHT COIPOTHBIICHHS, MM3;
OnpenernseM U3ruOaroIi MOMEHT 110 hopMyJie:
M, =PI,
rae P — cuma, Be3bIBaromas usru6, H;
I paccTosiHue OT Havalia paboveil YacTh J0 OMACHOTO CEYCHUsS (hPe3bl, MM.

P=1411-P, =1411-274=1386,6 (H).




CTpyKTYpHBII SJIEMEHT
KOMIICTCHIINU

[Tnmanupyemsblil pe3yabTaThl 00yUeHHS

OneHouHble CpeCTBa

| = 16 mm. Torna M,,, =386,6-16=61856 (H-mwm).
PaccunTaeM 0ceBoil MOMEHT CONPOTHBIIEHHUS 10 HOpMyJIe:

3 3
W, =7 d° _314.104° 0

32 32
Orciona o, = 51856 _ 56,2 (MIla).
110

CpaBHuBas [G] u o, (245> 56,2), npuxoauM K BEIBOAY, YTO 00pabOoTKa HaHHOMH (hpe3oit

TP TaHHBIX YCJIOBUAX BO3MOXKHA.

[IK-16 crnocoOHOCThIO OCBaWBaTh HA IMPAKTUKE M COBEPILIEHCTBOBATh TEXHOJOIMM, CUCTEMBbl U CPEACTBA MAIIMHOCTPOUTEIbHBIX IMPOU3BOJICTB,
y4acTBOBaTh B pa3pa0OTKe M BHEAPEHUU ONTUMAIbHBIX TEXHOJIOTUH HM3TOTOBJIECHHS MAIIMHOCTPOMTEIbHBIX M3/EIMH, BBIIOIHATE MEPOIPUATHS IO
BBIOOpY W A(PPEKTUBHOMY HCIOIB30BAHUIO MAaTE€pPHAJIOB, O0OPYJOBaHUS, MHCTPYMEHTOB, TEXHOJOTHYECKOW OCHACTKH, CPEJICTB JMAarHOCTHUKH,
aBTOMaTHU3allM1, AJITOPUTMOB U IIPOrpaMM BBIOOPA U pacueTOB NapaMEeTPOB TEXHOJIOTMYECKHUX MPOLIECCOB JJIS UX peasln3aluu

3HaTe

TEXHOJIOTHM H3TOTOBJICHUS PE3IIOB,
0CEBOI'0 MHCTPYMEHTa, (hpe3

[lepeyeHb TEOPETUYECKUX BOIIPOCOB:

1.3HaueHue pexyIiero HHCTPYMEHTA B ITpoLecce 00paboTKH AeTaei U ero BIUsHUe
Ha METOJIbI 00Pa0OTKH U KOHCTPYKIIHIO CTAHKOB.

2.Tunsl pexylUX HHCTPYMEHTOB M MX BBIOOpP B 3aBUCHUMOCTH OT IAapaMeTpOB
TEXHOJIOTUYECKOT0 Tpolecca.

3.beicTpopexyie  cTany, TBEp/Ible CILIaBBI, MHUHepaNoKepaMuKa,
CBEPXTBEP/IbIe MaTePUAIIBI, AIIMA3bI.

4.0OCHOBHBIE XapaKTEePUCTUKH HHCTPYMEHTAIBHBIX MaTEPUAIOB.

5.Marepuansl Ui H3TOTOBJICHHUS KOPITYCOB M BCIIOMOTATEIILHBIX YacTEH PexyIInx
UHCTPYMEHTOB

6.ITpuHIIMI paboTHl M OCHOBHBIE TOHSATHS O KOHCTPYKTHBHBIX AJIEMEHTOB PE3IOB.
Tumns! pe3oB 1 UX Ha3HAYCHHUE.

7. TBepAOCIUIaBHBIC PE3IIBI C MEXaHUYECKUM KPETIJICHUEM TUIACTUHKH.

8.Pe31ibl ¢ HamassHHBIMU MJIACTUHAMH.

9.Pe31ibl ¢ MHOTOTpaHHBIMH HETIEPETaYMBAEMbIMH TTACTHHKAMH.

10.Tums! cBepJ U UX Ha3HAYCHHUE.

11.Cgepna ams T1y0OKUX OTBEPCTUH.

12.I"0110BKH 17151 KOJIBIIEBOTO CBEPJICHUSI.




CTpyKTYpHBII SJIEMEHT
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KOMIIETEHLINU
13.C1oco0sI 1T0ABOAA OXJIAXKJAOIIEA KUIKOCTH.
14.TBepnocmiaBHble CBEpIIA.
15.11lenTpoBOYHBIC CBEpIIA.
16.ITepoBrie cBepia.
YMeTs: 0CBauBAaTh Ha MPAKTUKE U | BeiOpath B 3aBUCHMOCTH OT YCIOBUH 00paOOTKH CIEAYIOMININ PEXYIIIX HHCTPYMEHT:
COBEPIIECHCTBOBATH TexHosioruy, | 1. 3enkepa u ux HazHauenue. TUIIOBBIE KOHCTPYKIMH LENBHBIX, XBOCTOBBIX U HACAIHBIX
CHCTEMEI i cpezcTBa | 3CHKEPOB H HX IeOMETPHYECKHE apameTpbl. KoncTpykiumm COOPHBIX 3€HKEPOB.
MANIHHOCTPOHTENBHBIX TPOM3BOJICTE; 2.Pa3BepTKH U uX Ha3HaueHUe. KOHCTPYKIMK Pa3BEePTOK M HX T€OMETPHYCCKHE TapaMeTpBL.
pa3pabaThiBaTh u BHEJIPSTH 3. IIpoTKKy.
OLTHMATEHEIC TeXHOTOIHIL 4. VlHCTpYyMEHTBI, pPa0OTaloIlie METOAOM KOMUPOBAaHUS: JIUCKOBBIE W  MajblIeBbIC
3yOope3HbIe (pe3sl, MPOTHKKA; UX 0071acTh TPUMEHEHHUSI.
HSFOTO]?;HeHHH MalHHOCTPOUTEILHBIX 5.MHCTpyMEHTBI, paboTalore MeTOI0OM OTHOAHMS: YePBIUHbIC (PPE3bl, TOMOIKH,
W3EJHUH, BBIIOJIHITh MEPOIIPUSITHS T10
BBIOODY u s hekTHBHOMY
MCIIOJIb30BAHHIO peXKyLIETO
WHCTPYMEHTA
BHaﬂeTL: HaBbBIKaAMHU COBepI_HeHCTBOBaHI/IH BHa}IeTB HaBbIKaMH Hoz[60pa PEXYyMUX HWHCTPYMCHTOB B 3aBUCUMOCTU OT THUIIOB
MapaMeTpoB PEXKYIIEr0 HHCTPYMEHTa, | MAIINHOCTPOUTENIbHBIX IPOM3BOACTB, C TOUKH 3pEHNs ) (HEKTHBHOCTH MX HCIIOJIb30BAHNSL.
CHCTEMBI " cpelcrBa IIpumep pacyera dpe3ssr:

MaIIMHOCTPOUTENBHBIX MPOU3BOJICTB;
HaBBbIKaMU BBITIOJIHEHUS MEPOTIPUATUI
no BbIOOPDY U 3pdeKTUBHOMY
WCIIOJIb30BAHUIO HHCTPYMEHTOB

Pacuem u koncmpyuposanue uepeaunoil hpesvt 011 peszeposanusn 3yonee m=4, 7=56
Hns dpesepoBanust 3yObeB ucnonaszyeM uepBsaunyto ¢pesy nmo I'OCT 9324-80. Knace
TOYHOCTH (hpe3bl — A, THI 2 (1S OTydeHHst 8§ CTENIEHH TOYHOCTH 3yObeB), MOAYJIb M=4.

OcHoBHbIE pa3Mepsl (pes3sbl: HapykHbii auamerp ¢pess: O, =90 MM, muamerp

nocanounoro oteepcrus 0 = 32 mm, nuamerp Gypruka d; = 50 mMm, mupuHa GYPTUKOB

| = 4 mm, na ppessr L =80 mm, (paGoyas JyMHA ¢ y4ETOM MIMPUHBI OYPTUKOB— 72 MM),
4rcyo 3yobeB (CTpy»)euHbIX kaHaBok) Z = 10.
Pasmepsr mpoduis 3yObeB B HOPMaIbHOM CEUEHHUH: mar npoduis 3y0a B HOPMaJIbHOM

cedennn P, = 12,566 mm, TonmmuHa 3y6a B HOPMaIBHOM CedeHHH S,,= 6,45 MM, BbICOTa

3y6a h, =10 mm, BeicoTa ronoBku 3y6a N, =5 MM, paguyc 3akpyrieHus roJoBku 3y6a p,,
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— I
= 1,52 MM, paguyc 3aKpyTJIeHHs] HOXKKH 3y0a p;;=0,8 MM.

Pasmepsl podusist 3yObeB B OCEBOM CedeHUH: mar npoduis 3yba B oceBoM ceyennn P,
= 12,574 mm, poduiibHbLE yron mpoduis NpaBoii U J€Boit CTOpoH 3yba &g, = 20°03',
o, . =19°58', cpennuit pacuetHblii auamerp ¢pessl  d_, = 78,65 MM, yroa nmoabema

xLo — , Cpea p n p ®p mo > > Y )
v (o] !’
BUTKA, PaBHBIN YTy HAK/IOHA CTPY)KEUHBIX KaHABOK ¥, o = A, = 2°55', 3arbutoBanue K
=4,5 mm, rononauTensHOE 3atbimoBanne K; =14- K =1,4-4,5=6,3 mwm, X071 BUHTOBOI

CTpy)XeuHOU KaHaBku P, = 4852 mm.

DJIEMEHTHI CTPYKEYHBIX KaHaBOK (hpe3br:
- TTyOMHAa KaHABKU:

H, =h0+—K+K1+r ,
2
roe r=1-+3 Mm.
H =10+22%83 5174 (ww),
paanyc 3aKpyrJICHUs JIHA KaHABOK:
_7(dy—2H,)
10z ’

- 314-(90-2-17,4) — 1,73 ()
10-10

Pasmep nocaounoro orepetus: @32HS5(T0M)mm, mmonounoro nasza no TOCT 9472-83.

Jliist 3aKperuienus (ppe3bl Ha ONMPABKE UCTIONB3YEM IITIOHOYHOE COEIMHEHHE.

Ilnonka umeet pasmepsl D xhx1=10x8x70 mm (mo TOCT 23360-78).

[ToBeneM pacyeT MIMOHOYHOTO COETUHEHHMSI 10 CIIPABOYHHKY [7].

VCoBUe IPOYHOCTH Ha CMATHE PaGOUMX TPaHEl IMOHKH:
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M,
oM m < [Gc,w ] !

p
rae O, - HanpsbkeHue cvatuda, Mlla;
M, , - nepenaBaemblit KpyTsiuii MOMeHT, H Mum;
d - auameTp Bana B MecTe yCTaHOBKH INIOHKH, MM;

|, - pabouas nuHa MIOHKH, MM;

K - BBICTYII IITIOHKHU OT IIIIOHOYHOT'O 11a3a, MM;
[UCM] - IOIlyCKaeMoe HamnpsbkeHue Ha cmstue, MIIa.
Pabouas anuHa MWNOHKU:

I, =1-b=70-10=60(mm).

K=h-t - cnpaBounsiii pazmep, K =8-5=3mm.
Jloryckaemoe HanpspkeHue emstust (O, ] =200 MlI]a.
s ppesepoBanus 3yOnes:

2.74,44.10°
o, =————— =2585(MIla).
32-60-3
o, < [O'w] (25,85 < 200 MlIla) BbIIONHSETCS, TO ILIIOHKA

BBIIEP)KMBAET CMUHAIOIINE HATPY3KH.
[IpoBepka IMOHKH Ha Cpe3:

Tak kak ycioBue

2M
Tcp :d'—l'!;:) < [Tcp]’

rae D — mupuna mmonku, M.
|_2'Cp J < 0,6[0'w] - JIOIyCKaeMoe HalpsbKeHHe Ha Cpes, T.€. lz'cp J:120 (MITa) [7];
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2.74,44-10°
7, =TT 6,65(Ma).
32.70-10
YcnoBue ’Z'Lp < |_T CpJ BBITIOJIHACTCA, CJICAOBATCIIBHO, IIIIOHOYHOC COCOUHCHHUC

BBIIEP)KUBAET BCE MpUIIaraeMble K HeMy Harpy3Kd BO BpeMsi O0paOOTKH.

—
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0) Ilopsinoxk mpoBeneHUs] MPOMEKYTOYHON aTTeCTAallMH, NMOKa3aTeJld M KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHast aTTeCTalUs IO JUCHUIUIMHE «PeXyIIuii HHCTPYMEHT» BKJIFOYAET
TEOPETUYECKHE BOTPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIUMUCS 3HAHUH, U
NpPaKTHYECKHE 3aJaHusl, BBIABIIAIONIAE CTENeHb CHOPMHPOBAHHOCTH YMEHHHA W BIIAJCHUH,
npoBoAMTCS B (hOopMe 3adeTa.

ITokazarenu u KPpUTCPpUH OLICHHUBAHUSA:

— Ha OUEHKY <«3a4TeHo» — OOydJalouMiics JIEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHUCTEMAaTH4YeCKOe M TIIyOOKOe 3HAaHUE
yueOHOro MaTepuaia, CBOOOIHO OTBEYaeT Mo TeMe pedepara.

— Ha OLECHKY «He 3a4TeH0» — OOydJaromuiics He MOKET IOKa3aTh 3HAHUS HA ypPOBHE
BOCIIPOM3BEICHHS U 00BSICHEHUSI HH(OpMAIHH, HE MOKET I0Ka3aTh 3HAHKWE Y4eOHOTr0 MaTepuana
¥ OTBEYATH 110 TeMe pedepaTa.



