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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 24.03.05 JIBurarenu jeTareabHbIX alapaToB

ABTOpPBI IPOTPaMMBbIL:

ba6un C.B.

3aBenyromuii ooecneunBaromeid kadenpoit TITA/L

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TITAZ Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

Lenbr0 OCBOCHUS TUCIUILINHBI TeopHst pe3aHus U peXXyIIUd HHCTPYMEHT SIBIISICTCS
JTOCTH)KCHHE CIICAYIONNX pe3yabTaToB ocBoeHus(PO):

N

Hudp

Pe3yabTar 00yueHust

3-1(TIKP-20.1)

3HaTh METOABI MEXaHUYECKOM 00pabOTKN MaTEpHUAJIOB JeTajei
JJIA

B-1(ITKP-20.1)

BrnaneTs HaBbIKaMU pacyeTa peKMMOB MEXaHUYECKOU
obOpabotku neraneit [JJIA

3-10(TTKP-20.1)

3HaTh TOCTOMHCTBA W HEIOCTATKU Pa3IMYHBIX BHJIOB
MEXaHUYECKOU 00paOOTKH B YCIOBHSIX MPEATIPUITHS

B-5(ITKP-20.1)

Bramets HaBbIKaMu OTIpeICIICHUS PEKUMOB 00paOOTKH 1
HOPMHPOBaHUSI MEXaHUYECCKUX OTIEPAIuit

3-1(JUIK-5.2)

3HaTh BIUSHHUE TEXHOJIOTHYCCKUX q)aKTO];)OB Ha TOYHOCTB,
Ka4€CTBO ITOBEPXHOCTU U MPOU3BOAUTEIIBHOCTD

B-2(JI1K-5.3)

Bramets HaBbIKaMu MPaBHIIBHOTO BEIOOpA MeTO/1a 00pabOTKH
CpPE/ICTB TEXHOJIOTHYECKOTO OCHAIIEHHS, OTBEYAIOIIIHX
TpeOOBAHUSM 10 KQ4ECTBY M TOYHOCTH B YCIOBHUSX
KOHKPETHOTO MPOU3BOJICTBEHHOTO y4acTKa

3-1(JUIK-6.1)

3HaTh OCHOBBI (PU3NYCCKUX SIBIICHUN TIPOUCXOAIINX B IMPOIIECCEe
obOpabotku neraneit [JJIA

V-1(JITK-6.1)

YMeeT aHanu3upoBaTh NPUYMHBI Opaka MpH MPOU3BOACTBE
m3neneit JIJIA u npeanararh cmocoObl €ro yCTpaHEHUs

V-1(JITK-6.2)

YMeTh NpUMEHSTH MTOyYCHHBIC 3HAHUS JIJIsl pa3padoTKu
paIMOHAIFHBIX PEKUMOB PE3aHHS MTPH PA3TUIHBIX BHIAX
00paboTKM pa3HOOOPA3HBIX KOHCTPYKIIMOHHBIX MaTepHaJIOB B
00JIaCTH KaPOIPOYHBIX, HEPIKABEIOMINX U TUTAHOBBIX CIIABOB

10

3-1(JUK-6.2)

3HaeT 0COOEHHOCTH TPUMEHEHHUST COPEMEHHBIX METOIOB
npousBojicTBa Aetaner IJIA ¢ uenpro NoBBIIEHUS KaueCcTBa

11

3-1(TIKP-19.1)

3HaTh MPUYUHBI MOSBIICHUS 1e(PEKTOB M METOABI UX
MpEeAYNPEKACHUS, HICHTU(PUKAIIUN, JTOKATH3AIAN

12

V-1(TIKP-19.1)

YMeTh OpraHn30BbIBATH MPOBEICHUE UCCIECTOBAHMI
(TIPOEKTHBIX, TEXHOJIOTHUECKUX, TEXHUIECKHX ) TIO CHIDKCHUIO
ypoBHS 1e(EKTHOCTH aBHAITMOHHON POy KIIUH

13

V-1(TIKP-19.2)

YMeTh OpraHn30BbIBATH MPOBEICHUE UCCIECTOBAHUI
(TIPOEKTHBIX, TEXHOJIOTHUECKUX, TEXHUIECKHX ) TIO CHIDKCHUIO
ypoBHS 1e(EKTHOCTH aBHAITMOHHON POy KIIUH

[Tepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETECHIIUHA:

N

Hudp

KoMmnerenuus

JITK-5

CrocoOGHOCTB pa3pabarbIiBaTh TEXHOJIOTHIO U3TOTOBJICHHUS,
MapUIpyTHBIC ¥ ONIEPAIIHOHHBIE KAPTHI TEXHOJIOTUIECKIX
MPOIIECCOB U3TOTOBIICHHSI OTICIBHBIX JIETANICH U y3JI0B J1a

JITK-6

CriocoOHOCTH HCCeIoBaTh U aHAIM3UPOBATh IPUYUHBI Opaka B
MIPOM3BOCTBE U pa3padaThIBaTh MPEAJIOKEHUS 110 €T0
MPeIyNpexRICHUIO U yCTPAHEHHUIO.
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CrniocobeH yyacTBOBaTh B paboTax MO MPOEKTUPOBAHUIO U
pean3alui OCHOBHBIX TEXHOJIOTHYECKHX MPOLIECCOB MPH

3 [IKP-20 npoussozactee [1JIA
Crniocob6eH K opranu3aiy padoT MO HOBBIIIEHUIO Ka4eCcTBa
4 [IKP-19 IIPOAYKILUY aBUACTPOUTEIIBLHOU OTPACIIH

Wuankatopbl 1OCTHKEHUS KOMITETEHIUH, CIy)Kalliue Ui MPOBEepKU cHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIINH:

N udp

HNuaukarop KoMneTeHuun

JIIK-5.2

OO6nagaet 3HaHUSAMH IPUHIUIIOB Pa3paObOTKH ONTHUMATbHBIX
TCXHOJIOTUYCCKUX ITPOLCCCOB U3IrOTOBJICHUA 3JICMCHTOB
A9POKOCMUYECKON TEXHUKHU

[IKP-19.2

VYdacTByeT B pa3paboTKe MEPOIPUATHHA MO CHIKEHHIO YPOBHS
ne(EeKTHOCTH aBUAILIMOHHOMN MPOAYKLIUU

[IKP-19.1

JIeMOHCTPUPYET 3HAHUS IPUYUH TIOSBIICHUS
MIPOM3BOJICTBEHHBIX J1e()eKTOB U METOJIOB UX MPEAYIIPEKACHUSI

[IKP-20.1

[Tpunumaet yyactue B paboTax Mo BIOOPY pallMOHAIBHOTO
TEXHOJIOTHUECKOTO MPOLIecca U3TOTOBICHHS JeTalei u
coopounbix eaunui JJJIA

AIIK-5.3

[TpuMeHsieT 3HaHUS METOJI0B TEXHOJIOIMYECOTO
MIPOEKTHUPOBAHUS JIs1 pa3pabOTKU BEICOKOA(PPEKTUBHBIX
IIPOU3BO/JICTBEHHBIX MPOLIECCOB

JIIK-6.1

JleMOHCTpHUpYeT 3HaHUS 0COOCHHOCTEN TEXHOIOTHYECKUX
nporeccoB BrpousBoacTse [1JIA, cnocoOHOCTh aHATH3UPOBTh
NPUYMHBI Opaka B IPOM3BOACTBE U pa3padaTbiBaTh
IIPEJIOKEHHUS 110 €r0 IPEIYIIPEKICHUAIO U YCTPAHEHUIO

AIIK-6.2

[TpuHuMaeT yyactue B penynpekIeHUN TOsSBICHUS Opaka Ha
OCHOBE CTaTUCTUYECKOIO YIPABIICHUs Ka4€CBTOM IPOAYKIUHU

[IKP-19.2

VYdacTByeT B pa3paboTKe MEPOIPUATHHA MO CHIKEHHIO YPOBHS
ne(EeKTHOCTH aBUAILIMOHHOMN MPOAYKLIUU

[IKP-19.1

JIeMOHCTPUPYET 3HAHUS IPUYUH TIOSBIICHUS
MIPOM3BOJICTBEHHBIX J1e()EKTOB U METOJIOB UX MPEAYIIPEHKACHUSI

10

[IKP-20.1

[Tpunumaet yyactue B paboTax Mo BIOOPY pallMOHAIBHOTO
TEXHOJIOTHYECKOTO MPOLIecca U3TOTOBICHHS JeTalei n
cbopounbix eaunu JJJIA

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE

OBPA3OBATEJBHOU ITPOI' PAMMBI.

Hucuunnuna Teopust pe3aHus U pesKyLUi HHCTPYMEHT SIBIISICTCS PEIIECTBYOIIECH U
MOCJIEAYIOIIEH IS CIEAYOIIUX JUCLHHUTLINH:

N

IIpeamecTByomue TUCHUNINHBI

Hocaeayrwmme TUCUMIIMHBI

—

TexHomornueckas IMPaKTHUKa

O6opynosanue ¢ UITY (ITporpammuo
ympasisieMoe 000pyIoBaHHE /IS
MEXaHUYEeCKOU 00pabOTKM)

2

TexHomorus 3aroTOBUTEILHOTO
npou3BozcTBa (TexHonorus

3aroTOBUTEIHHO-IITAMIIOBOYHBIX PadoT) IIponsBoacTBEHHAs ITPaKTUKA

MeTtonbl 00pabOTKH JeTaneid, CTAaHKH 1

UHCTPYMEHT

Hrtorosas roc. arrecranus
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MeTtponorus, craniapTiu3anus u
4 |cepTuduranus Texnonorus npoussoactsa A/l u Y

Texuonorus 9XO u DDO (Texnonorus

AMEKTPOPU3NIECKUX METOOB 00paOOTKHU 1
5 3alIUTHBIC TIOKPBITHS)
6 [IpennumnuiomHas npaxkTuka

ABTOMaTH3UPOBAHHBIE CUCTEMBI
MPOCKTUPOBAHUS TEXHOJIOTHUECKUX
npoueccoB (PLM-texHonoruu B

7 npousBonctee [JJIA)

oo

TexHonornueckas 0CHacTKa

9 OOBEKTHI MPOMBILIUIEHHOTO POU3BOICTBA

MeToab! HCcClIENOBAaHNN U UCILITAHUHN B
aBuapakeroctpoeHuu (TexHuueckuit

10 KOHTPOJIb i U3MEPCHHUS)
[TpoekTrpoBaHre MEXaHOCOOPOUHBIX
11 IIEXOB

ABTOMAaTH3a1Ms TEXHOIOTUUECKUX
npouecco (TexHuueckue cpeacrsa
12 aBromaruzaruu TII JIJTA)

3. CTPYKTYPA U COAEPKAHUE JTUCIHUITJIMHBI

OO01mast TpPyI0eMKOCTh IPAKTUKH COCTABISET 3 3aueTHBIX(bIe) equHuI(bl), 108 gaca(os).

Bcero ¢
Moxy:n Paszen Jlexmun IIpaktnu. |JIaGopart. CPC Bcero [3xk3amMenamu
3aHATHSA paﬁoTu yacoB H
KYPCOBBLIMH

Teopus pezanus u |Benenue 2 0 0 2 4 108
pexyInn
UHCTPYMEHT

®dusnyeckue OCHOBBI | 4 0 4 10 | 18

IIpolLecca pe3aHus

Tunsl pe3noB 1 ux 2 0 4 18 | 24

XapaKTepUCTHKA

Bunast 06paboTku 6 0 8 32 | 46

pe3aHueM

HNuctpymenTanbHas 2 0 0 2 4

OCHACTKa

aBTOMaTHUYECKHUX

JIMHUM, CTAHKOB C

YITy u I'TIC

CaoiicTBa 2 0 0 10 | 12

MHCTPYMEHTAJIbHBIX

MaTepuaioB
Bcero 18 0 16 74 | 108 108
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3.1. Jlekuuun

No Oo6bem
/1 Pa3zgen aucuunanHbI 9acoB Tema JeKkuun
1|1.1.BBenenune 2 BBenenue B AMCHUIUIUHY TEOPHUS PE3aHUS
2|1.2.®du3znyeckue 0CHOBLI 2 CHOBHBIC MOHATHUA U ONpEIEIe-HUA.
mporecca pe3aHus ['eomeTpuueckue napamMeTpsl pexyIie yacTu
pe31oB
3|1.2.®dusnueckue OCHOBBI 2 TexHonornyeckas HacJa€ACTBEHHOCTD IIOCIIE
Tporiecca pe3aHus MEXaHUYEeCKOU 00pabOTKH.
duznyecKkue SBICHUs, BOZHUKAIOIINE TPU
pe3aHuu
4 (1.3.Tumbl pe3oB U Ux 2 Tunel pe3noB U X XapaKTEePUCTUKA
XapaKkTepUCTUKA
5|1.4.Bungpt 06paboTKH 2 Oco0eHHOCTH MpoIIecca CBEpIICHHUS,
pe3aHueM 3€HKEpPOBAHUS U PA3BEPTHIBAHUS
6|1.4.Buapt 00paboTKn 2 OcobeHHoCTH TOUeHHUSI, Ppe3epOBaHUS 1
pe3aHueM MPOTATUBAHUS.
Hapezanmne 3y0uaThix kojec
7|1.4.Bunpt 06paboTKH 2 O6paboTka abpa3uBHBIMUA MaTepHaTaMH.
pe3aHueM [nudosanue. noaMpoBaHNE. XOHUHTOBAHHE
8|1.5.acTpymeHTanbHas 2 OcnacTtka s crankoB ¢ UITY
OCHACTKa aBTOMaTHYECKHUX
JmHu#, ctaakoB ¢ YITY u
I'TIC
911.6.CBoiicTBa 2 CBoliCTBa HHTCPYMEHTAIIBHBIX MaTEPUAIOB
HMHCTPYMEHTAJIBHBIX
MaTepuasoB
Hroro: 18

3.2. Conep:xanue JeKI Ui

1.1.1. Bgenenue B IUCHUILVIUHY Teopus pe3anus (A3: 2, CPC: 2)
Tun nexkuuu: MHpOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Onucanue: Ilpenmer kypca. CBs3u Kypca co cMeXHbIMU Haykamu. Llenu u 3a-naun
Kypca. OCHOBHBIE pa3lienbl Kypca K UX XapakTepucTrka. Mc-Topudeckoe
pa3BuUTHE U POOIEMBI COBPEMEHHOM TEOPUU PE3aHMsI B CBETE 3a/ad,
CTOAYUX NEpCa CO-BPCMCHHBIM ITPOU3BOACTBOM.

1.2.1. cHOBHbBIE OHATHS U ompenese-Hus. ['eomeTpuyecKkue napamMeTpsbl pexyei 4acTu
pe3uoB (A3: 2, CPC: 2)
Tun nexkumu: HpopmanonHas geKus
®opma opranuzanum: Jlexnus
Onucanue: OCHOBHBIE IOHATHS U onpenesne-Husl. [IoHsaTue KOOpAMHATHBIX
IJIOCKOCTEN. ['eoMeTprueckre ma-pameTpbl pexKyIlend 4acTu pe3ioB Buabl
pe3LoB
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1.2.3. TexHosiornyecKkas HacJaeJACTBEHHOCTD MOCJIe MeXaHUYeCKOi 00padoTKu.
dusnyeckue ABJICHNs, BO3HUKaOmMe npu pezanun (A3: 2, CPC: 4)
Tun nexkuuu: HMHPOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

1.3.1. Tuns! pe3uoB u ux xapakrepucrtuka (A3: 2, CPC: 4)
Tun nexkuuu: MHpOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Omucanne: PacoHHBIE pe3libl 00IACTh UX PUMEHEHUS, KOPPEKIUU (HaCOHHBIX
pe31oB. Pe3Iipl, OcHaIIeHHbIE aJIMAa3HBIMU M CBEPXTBEPABIMH
Marepuagamu, cOopHble KOMOMHUPOBAHHbIE PE3IIbI

1.4.1. Oco0eHHocTH MpoLEcca CBepPJICHNs, 3eHKePOBaHUs U pa3BepThiBanus (A3: 2,

CPC:2)

Tun aexknuu: WHbopmannoHHas IeKuus

dopma opranuzanum: Jlexuus

Onucanme: DIEMEHTHI PSKUMOM pe3aHus MpH cBepiieHnn. OCOOEHHOCTH TIpoIiec-ca
cBepJsieHus. TUIIBI CBEpIl, X KOHCTPYKLHS, 00JacT IPUMEHE-HHUSL.
DJeMEHTHI peXXUMOB PE3aHUs IPU 36HKEPOBAHKE U PA3BEPTHIBA-HUU.
Cuutbl pe3anusi, CKOPOCTh pe-3aHHsl, U3HOC U CTOMKOCTH 3€HKE-POB U
pa3BepToK. KOHCTPYKIIHS ¥ TeOMETpHUs PEeXKYIIeH YacTH 3€HKEe-POB U
pa3BepTOK.

1.4.2. OcobeHHocTH TOYEHMHS, ()pe3ePOBAHUS M NPOTATUBAHMSA.
Hapesanune 3y0uarbix koaec (A3: 2, CPC: 2)

Tun nexkuuu: MHPOpMaOHHAS JIEKITUSI
dopma opranuszanum: Jlexuus

Omucanne: [eomerpuueckue IEMEHTHI PeXKy-11el 4acTH (Gpe3bl. DIeMeHThHI
pexxumMoB pe3anus npu @peszepoanun. OCOOEHHOCTH Tpoliecca
¢dpesepoBanusi. Cuna pe3aHusi 1 MOITHOCTh MPU (Ppe3epOBaHUH.
DneMeHTHI peXXKUMOB pe3aHus MpH NPOoTAruBaHuU. OCHOBHBIC YaCTH U
reOMETPHUYECKUE TMapaMeTpbl Kpyriioi mpoTskKku. CHITbI pe3a-Hus pu
npotaruBaHuu. CXemMbl pe3aHue MpH NPOTATUBAHUH

1.4.4. OOpabotka abpa3suBHbIMH MaTepuaiamu. lllandoBanue. moupoBanme.
xounHropanue (A3: 2, CPC:2)
Tun nexkuuu: MHPOpMaOHHAS JTEKIUSI
®opma opranuszanum: Jlexuus

1.5.1. OcHactka ajsa crankoB ¢ UITY (A3: 2, CPC: 2)
Tun nexkuuu: HMHPOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Omnucanne: TpeboBaHMA K MHCTPYMEHTAJILHONW OCHACTKE aBTOMATU3UPOBAHHOTO
MalmHOCTpoeHus. MHCTpyMeHTalbHasi OCHACTKA, 00eCTIeYBAOIIAs
MIOBBIIICHUE YKOHOMUYECKONU CKOPOCTH pe3aHusl. YCTPOUCTBA,
o0ecreynBarole CHIKEHUE MTPOCTOEB 000pyI0Ba-HUS U3-3a
MHCTPYMEHTOB. MH-CTpyMeHTaJIbHAsI OCHACTKA AJIs cTaHKoB ¢ UIIY.
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1.6.1.

3.3. [IpakTuyeckne 3aHATHS

CBoiicTBa HHTCPYMEHTAJBHBIX MaTepuaJioB (A3: 2, CPC: 2)

Tun Jeknuun:

®opma opranuzanum: Jlexnus

He npenycMoTpeHo y4eOHbIM MIIaHOM.

3.4. JlaGopaTopHbie padoThI

Nudopmarnmonnas exius

Ne Oobem HaumenoBanue HaumenoBanue
n/m Pazgen nucuuninHbI 4yacoB | J1abopaTopHOM padoThI Jladoparopuu
1|1.2.®u3nueckre 0CHOBBI 4 Cunel pezanus u ABTOMAaTHKA U

IpoLecca pe3aHus nedopmanus MeTajuia Ipu |CTaHKU C
TOYE-HUU. YHCIIOBBIM
POTPaMMHBIM
ynpaBJieHUEM
2|1.3.Tumnsl pe3noB u ux 4 Hsmepenue ABTOMAaTHKA U
XapaKTepUCTHKA TFEOMETPUUYECKHUX CTaHKHU C
napaMeTpOB TOKAPHBIX YHCIIOBBIM
pe3uoB POTPaMMHBIM
ynpaBlieHUEM
3{1.4.Buast 06paboTKu 4 N3mepenue ABTOMAaTHKA U
pe3aHueM TFeOMETPUUYECKHUX CTaHKHU C
apaMeTPOB CIU-PAIBHBIX |YHCIOBBIM
CBEPI POTPaMMHBIM
ynpaBlieHUEM
4|1.4.Bunbt 06paboTku 4 W3y4eHne oCHOBHBIX ABTOMAaTHKA U
pe3aHueM apaMeTpoB CTaHKH C
METAJIOPEXKY-I11ETO YHCJIOBBIM
MHCTPYMEHTA. POTPaMMHBIM
Omnpenenenne peKxuMoB yIpaBIECHUEM
pe3aHus npu pa3paboTke
TEXHOJIOTMUECKHUX
onepauui ¢
ucnoiab3oBanrueM OBM
Hroro: 16

3.5.Conepxanue J1a60paTOPHBIX padoT

1.2.1.

1.3.1.

1.4.1.

Cuuibl pe3anus u negpopmanus Merajuia npu toue-unu. (A3: 4, CPC: 4)
®opma opranmsanuu: JlaGoparopHas pabota

HN3mepeHnune reoMeTpruyecKnX napamMmeTpoB TokapHbIx pe3uos (A3: 4, CPC: 4)
®opma opranmsanuu: JlaboparopHas pabora

N3mepeHue reoMeTpuuecKux NapaMeTpoB ciu-pajibHbIX cBepi (A3: 4, CPC: 4)
®opma opranmsanmuu: JlaGopatopHas pabota
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1.4.2. MH3y4eHue OCHOBHBIX MAPAMETPOB METAJIOPEKY-1ero HHCTPYMEeHTa.
OnpenesieHue pe;KMMOB pe3aHus PH pa3padoTKe TEXHOJOTHYeCKUX oNepanui ¢
ucnojn3oBanueM IBM (A3: 4, CPC: 4)

®opma opranm3anuu: JlaGopatopHas pabota
3.6. KypcoBbie paboThl M MPOEKTHI M0 IUCIHUIINHE

3.7. IIpome:kyTOYHAA aTTECTAIUS
1. 3auer c oueHkoit (8 cemecTp)

IMpuxpenyennble gaiiapi: Teopus pe3anHus U pexyuuil HHCTpyMeHT OuneTsl.pdf,
KonTponsasie Bonpockr.pdf

4. MTEPEYEHDb YYEBHO-METOINYECKOTO OBECIIEYEHHUS
JIJ151 CAMOCTOSITEJABHOM PABOTBI OBYYAIOIMXCS 11O
TV CHUILIAHE

1. OcHOBHas ¥ JOMOJHUTEIbHAS TUTEPATYpa MO AUCIUTLINHE

2. Pecypchl nHGOpMaIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».
3. Pecypcel HayuHO-TexHUYEeCKOM Oubmmorexku MAMU.

4. ndopManinoHHBIE CTEHIBI KaeIphl.

BOI’lpOCbl O CAMOCMOAMENbHOUL pa60Mbl no memam:

Ne Paszpen aucuuninHbl Bonpocs! 1J1s1 caMOCTOSITEIbHON PadoThI
1 |®uznueckue 0CHOBBI N3yunTh MeTo BEIOOpa HHCTPpYMEHTA (DUPMBI
nporecca pe3aHus MuTtcyouu
2 |®u3nyeckre OCHOBBI N3yuuts MeTos BeIOOpa HHCTpyMeHTa hupmbl Mckap

nporiecca pe3aHus

3 | ®u3nyecKue 0CHOBBI N3yunth MeTo BEIOOpa HHCTpyMEHTa (PUPMBI Seco
mporecca pe3aHus

4 |du3nveckre 0CHOBBI [TonroroBka k 1a00paTOpHBIM paboTam
nporiecca pe3aHus
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5. ®OH/JI OIEHOYHBIX CPEJACTB JJ151 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMYA OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U ONMHUCAHUE KAl
OILICHUBAHUS OCYIIECTBISIFOTCSI B COOTBETCTBUH C [lonokeHneM 0 0aibHO-pERTHHTOBON
CUCTEeMeE OIICHKH Pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHUU TOJOKECHUS « PEUTHHT TIO TUCIIUTLITHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroIMXcsl UCTIONB3YIOTCS ciieaytonue kKputepun 1o 100-0amipHOM mIKane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(OPMALIUU B BHJIE TIPOOJIEMBI;
2. Ilpennoxenne crocoba pemeHus mpooIeMBbl;

3. OGocHoBaHue crioco0a pemieHus mpooJIeMbl;

4. JleMoHcTparus criocoba penieHus: mpooIeMBbl.

O1ieHUBaHME OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

100-6amipHas mkana Pesynbrar ocBoeHuUs
meHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTKo HE BBIpAKEH
71-100 Kputepuii BeipaxeH 4eTKO

JU1s OLleHUBAaHUS CUTYAallMOHHBIX 33JaHUH HCIIOIb3YETCs CIEeIyIOIas IIKaja:
100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO
c(hOpMHPOBaHBI N30JIUPOBAHHBIC 3HAHUS H YMEHUS, OTHAKO

OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B
pe3ynbTare 4ero JOMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe
31-50 HE BBINOJIHEHO

3aJJaHKE BBINIOJHEHO, 00yYarOMUACs IPUMEHSET 3HAHUS
JUISL PEUICHHUs TIOCTABICHHON POOIEMBbI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuics Jerko
JIEMOHCTPHUPYET CBOIO KOMIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAOIIMEC OLICHUTDH peSy.TH:TaTLI O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.
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[lepeuenp KoMIIETEHIMHI U Tarbl UX POPMUPOBAHMS IIPUBEICHBI B CIEAYIONICH TabIHLIe:

N

Hudp

Komnerenmus

Jrtanbl popMHUPOBaAHUS
KOMIETEeHIINT

—

JUIK-5

CriocobHOCTB pa3pabaThIBaTh
TEXHOJIOTHIO U3TOTOBJICHUS,
MapIIPYTHBIE U ONEPAIOHHBIE KaPTHI
TEXHOJOTMYECKUX MPOLIECCOB
M3TOTOBJICHHS OTACIBHBIX eTaleil u
Y3JI0B Jj1a

3HaTh BIUSHUAC TEXHOJIOTHYECKIX
(haKTOpOB Ha TOUHOCTH, KAYECTBO
MOBEPXHOCTH M MPOU3BOAUTEIEHOCTD
Bnagets HaBbIKaMu TPaBUIIEHOTO
BBIOOpA MeTOa 00PabOTKHU CPEACTB
TEXHOJIOTMYECKOTO OCHALICHUS,
OTBEUAIOIINX TPEOOBAHHUAM IO
Ka4eCTBY M TOYHOCTH B YCIOBUSAX
KOHKPETHOTO TPOU3BOICTBEHHOTO
yuactka Cemectp - 8

JITK-6

CriocoOHOCTB HCCIIEN0BATh U
aHAJTU3UPOBAThH MIPUYUHBI Opaka B
MPOU3BOJICTBE U Pa3padaThIBAThL
NPEATIOKEHUS 11O €ro
OPEAYIPEKICHUIO U YCTPAHCHUIO.

3HaTh OCHOBHI (DH3UYECKUX SBICHUN
MTPOUCXOINUX B Mpoiecce 00paboTKu
netaneit JJIA

YMeeT aHaTu3upoBaTh MPUUUHBI
Opaka pu IPOU3BOJICTBE U3/IEICH
JUIA u npeanaratb ciocoObI €ro
yCTpaHEHUS

YMETh MIPUMEHSTH MMOJTyYCHHBIC
3HAHUSA JJI Pa3padoTKu
paIMOHATBHBIX PEKUMOB PE3aHUS TTPH
Pa3NUYHBIX BHIAX 00pabOTKH
Pa3HOOOPAa3HBIX KOHCTPYKIIMOHHBIX
MaTepHaJIOB B OOJIACTH KAPOMPOUHBIX,
HEPKaBCIOIUX U TUTAHOBBIX CILIABOB
3HaeT 0COOCHHOCTH TPUMEHEHHUS
COpPEMEHHBIX METOJJ0B IPOU3BOACTBA
neraneit JIJTA ¢ 1enbro moBBIICHUS
kagectBa CemecTp - 8

[IKP-20

CriocobeH y4yacTBOBaTh B padoTax 1o
MPOEKTHPOBAHMIO U peaIn3alliu
OCHOBHBIX TEXHOJIOTHYECKHX
MPOILIeCCOB Mpu IpousBoacTBe JJIA

3HaTh METOMBI MEXAHUYECKON
o0pabotku matepuainoB aeranei JJJIA
BrnaneTs HaBBIKaMu pacyeTa PeXHMOB
MEXaHWYEeCKOH 00paboTKu AeTaneit
JJIA

3HaTh JOCTOWHCTBA U HEAOCTATKU
Pa3NUYHBIX BUIOB MEXaHHUUECKON
00pabOTKH B yCIOBUAX MPEANPHUITUS
BrnaneTts HaBBIKaMU OnpeeICHUS
PEXUMOB 00paOOTKH ¥ HOPMUPOBAHUS
MexaHndecKkux onepanuii Cemectp - 8

[IKP-19

CriocobeH Kk opranuzanuy pabot no
MOBBIILICHHUIO KaueCTBa MPOLyKINN
aBHACTPOUTEILHON OTpaciu

3HaTh MIPUYHUHBI MTOSABICHUS 1e(HEKTOB
1 METOZBI UX MPEIYIPEKACHUS,
UACHTU(PHUKALNY, JTOKATU3ALUI
YMeTb OpraHn30BbIBAThH IPOBEICHHUE
HCCIIeIOBaHUH (TPOEKTHBIX,
TEXHOJIOTMYECKUX, TEXHUIECKHX) TIO
CHIDKCHHUIO YPOBHS 1e(hEeKTHOCTH
aBUALIMOHHOW TPOIYKLIUHU

YMeTb OpraHn30BbIBAThH IPOBEICHHUE
HCCIIeIOBaHUH (TPOEKTHBIX,
TEXHOJIOTMYECKUX, TEXHUIECKHX) TIO
CHIDKCHHUIO YPOBHS 1e(hEeKTHOCTH
aBHalMoOHHON nmpoaykunu Cemectp - 8
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KoMmmuiekT THMOBBIX MHANBUIYAJIbHBIX 3adaHUI

N Pazgen pucuuniaunbl | O0bem, yacoB HaumeHOBaHMe THIIOBOIO 3a1aHUS

1 | Tumnsl pe3noB U ux 10 M3HOC 1 CTOMKOCTh PEXKYIIEr0 UHCTPYMEHTA
XapaKTepUCTHKa

2 |Buasr 06paboTku 8 OrmpeneneHne peKUMOB PE3aHMSI OCHOBHBIX
pe3aHueM BHIOB 00paOOTKH METAIIJIOB

3 |Buapl 00paboTkm 10 Br100op pexyIero HHCTpyMEHTa, Ha3HAYCHHE
pe3anuemM PEXUMOB pe3aHMsI 10 TaOIMIIaM HOPMAaTHBOB,

OTIpe/ieTIeHHe OCHOBHOTO BpEMEHHU

4|CsoiicTBa 8 N3yuenne MHCTpYyMEHTAIBHBIX MaTEPHAIIOB.
HHCTPYMEHTAJBHBIX Oco0EHHOCTH U CBOMCTBA
MaTepHaioB

Hroro: 36

Conep:kaHue TUIIOBBIX 3aJaHUI
1.3.2. MH3Hoc u cToiikocTh pexyiero nucrpymenra (CPC: 10)
TemaTuka:
Tun: Pacuernas pabora

IIpukpeniienHsble ¢aiJibl:
N3HoC pexymiero nacTpymenTa.pdf

1.4.1. Omnpenesnenue pe;xuMoB pe3aHUs1 OCHOBHBIX BUI0B 00padoTku MmetauioB (CPC: 8)

Temaruka: OnpeneneHue pexXUMOB PE3aHus IPU TOYEHUH TUTaHA
Omnpenenenne pexXUMOB pe3aHus pU Ppe3epoBaH KaPONPOYHBIX CIIABOB

Tun: Pacuernas pabora

IIpukpeniiennsble ¢ailJibl:
Omnpenenenue pexxuMoB pe3anust.pdf

1.4.2. BbI0Op pexkyliero MHHCTPYMEHTA, HA3HAYEHHe Pe;KUMOB pe3aHusl M0 Tadauuam
HOPMATHBOB, onpeaejaeHue 0cHOBHOro Bpemenu (CPC: 10)

Temaruka:
Tun: Pacuernas pabora

1.6.1. HM3yyenue MHcTpyMeHTAJBHBIX MaTepuaJoB. Ocodennoctu u coiictea (CPC: 8)
Temaruka:
Tun: JlomaliHee 3agaHue

Bonpocsl K IpOMeKYTOYHOM aTTeCTAlUK
"Teopus pe3aHus U peKyluuid HHCTPYMEHT"
1.  3auer c onenxoii (8 cemectp)

IMpuxpeniennbie gaiiani: Teopus pezanHus U pexyuuii HHCTpyMeHT OuneTsl.pdf,
KonTponsasie Bonpockr.pdf
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6. IEPEYEHHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJIVMOM JUIsI OCBOEHUSA
NTUCLUIIINHBI

a) Ocnognas numepamypa:

* 1T I0.M.EpmaxoB KomriekcHbie criocoObl 3¢ (eKTHBHOI 00pabOTKH pe3aHueM
(bubnmmoreka Texnomora).2005 r. — 272¢. (QNeKTpOHHBIN BapUaHT — JOCTYT CEpBEP
kagenpst TITAT)

2. Pezanue marepuanoB. Pexxymuii nHCTpyMeHT. YueOnoe nocobue Kumrypos P.K. u
apyrue. M:. Mammnaoctpoenne 2009 1. 492 c. (OneKTpoHHBIN BapUaHT — A0-CTYIl
cepsep kadeapsr TITA)

3. OCHOBBI TEOpPHUHU PE3aHUs MAaTEPUAJIOB: yUECOHUK [/171s BBICII. Y4eOH. 3aBeie-Huil] /
Maszyp H.I1., Baykos }O.H., ['paduenko A.W. u ap. ; mox o6m. pen. H.IT. Ma-3ypa u
A.N. I'pabuenxo. — 2-e u3a., nepepad. u nomonH. — XapbkoB : HTY «XIT1», 2013. — 534
c. (DnexkTpoHHBIN BapuaHT — fqocTyn cepsep kadeapsr TIIAJT)

4. OBceenko A. H. ®opmooOpa3oBaHue U pexyIIue HHCTPYMEHTHI: yaeOHOe mo-codue /
A.H. Osceenxo, /I.H. Knayu, C.B. Kupcanos, F0.B. Makcumos. - M.: ®o-pym, 2010. -
416 c. http://www.znanium.com/catalog.php?bookinfo=17414

5. KoxesnukoB /I.B., I'peuniinukos B.A., Kupcanos C.B., Kokapes B.U., Cxuptnanze
A.T. K58 Pexymmii uncTpyMeHT: YueOHuK [t By30B / [lox penakmueii C.B.
Kupcanosa. - 3-e u3n. M.: Mammnoctpoenue, 2007. - 528 ¢

6. OCHOBBI TEOPHUHU PE3aHUsI MaTEPUAJIOB: YUECOHUK [/171s BBICII. Y4eOH. 3aBee-Huil] /
Maszyp H.I1., Baykos }O.H., ['paduenko A.W. u ap. ; mox o6m. pen. H.IT. Ma-3ypa u
A.N. I'pabuenxo. — 2-e u3a., nepepad. u nomonH. — XapbkoB : HTY «XI11», 2013. — 534
c. (DnexTpoHHBII BapraHT — gocTyn cepBep Kadeapsl TIIA )

7 1.B.Ko:xxeBHUKOB Pe:xuMbl pe3anust 1s1 TOKapHbBIX U
CBEPIIMIILHO-(PPE3epPHO-PACTOUHBIX CTAHKOB C YUCIIOBBIM yIpaBieHueM. 2005 1.

8. A.W. SImanuH u np. PesxxuMsbl pezanus Ui TOKapHbIX U
CBEPIIMIILHO-(PPE3epPHO-PACTOUHBIX CTAHKOB C YUCIOBBIM yrpasieHueM. 2005 1. 368 c.
9. Cononenko B. I" Pe3anue MeTamioB u pexxyiiue HHCTPYMEHTHI: YuebHoe 1no-codue /
B.I. Cononenxo, A.A. Peokkun. - M.: UTHOPA-M, 2011. - 416 c.
http://www.znanium.com/catalog.php?bookinfo=258644

10. Pe3anne MeTasioB U peXylIre HHCTPYMEHTHI: Y4yeOHoe nmocobue ass By30B / B.T.
Conounenko, A.A. PeoKkuH. — 2-€ u3n., ctep. - M.: Beicur. mik., 2008. —414c.: un

11. A.B. Kpuuek, A.H. Adonun IlpoextupoBanue MeTanaooOpadaTbIBarOIuX
MHCTPYMEHTOB U TexHoJornueckoit ocHacTkH B T-flex CAD. Yuebnoe nocobue — M.:-
Mammnoctpoenue, 2007.- 158 c. (. (OneKkTpoHHBIH BapHaHT — TOCTYII cepBep Kadeapbl
TIIA)

12. B.B. XpeHoB, metonudeckoe mocodue: « OCHOBBI MPOCKTHPOBAHUSI PEXKYIIIE-TO
uHcTpymeHra» —M.: MATH, 2011 r., -36 c.

0) /lononnumenvnaa tumepamypa:

7. NEPEYEHB PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHON CETH
«MHTEPHET», HEOBXOJIUMBIX J1JI51 OCBOEHHUS
T CTUTLIAHBI

st oGecriedenunst 06pa3oBaTeILHOTO MPOIECCa MO AUCIUIUITMHE 00yJaronuMCs
MPEIOCTABISICTCS BOBMOKHOCTh KPYIJIOCYTOYHOTO TUCTAHIIMOHHOTO WHIMBUIYaTBHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHCTEMAaM M3 JIF000# TOUKH, B KOTOPOH UMEeTCs
JI0CTyN K ceTH «HTepHeT.
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HaumenoBaHue pecypca

| HNHTepHeT-cCHLIKA HA pecypc

"ZNANIUM.COM"

JHorosop Ne 4855 36¢/027-1-3200-20 ot 08.12.2020 ¢
000 "3HAHUVYM" C «18»12.2020 . mo «17»12.2021 r

http://znanium.com

Horosop Ne 36¢/027-1-3026-21 ot 22.12.2021 ¢ OOO
"SHAHUYM" C «15»12.2021 . no «31»12.2022 r

https://znanium.com/

Horosop Ne 36¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 . no «31»12.2023 r

00O "NU3nareancTBo Jla

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 ot 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

00O "DaexTponHoe W3aTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreynas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO
"Onexrponnoe uzaarenbctBo FOPAUT" qs CIIO C
«04»12.2020 1. mo «03»12.2021

https://urait.ru/

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO
"OnexrponHoe uznarenbctBa KOPAUT" C «04»12.2020 1.
no «03»12.2021 r

https://urait.ru/

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO
"OnexkrponHoe uznarenbctBo FOPAUT" C «04»12.2021 1.
o «03»12.2022 r

https://urait.ru/

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niis CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOQO "2nexTpoHHOE
n3narenscTBo IOPAUT" noia CITIO

DJIeKTPOHHAS OMOIMOTEKA

OnexrponHas 6ubnuoreka MAU (cooctBerrnocts MAN).
JIuuensuonnsiit gorosop Ne 0267-HNY-13 ot
11.12.2013 . ¢ OO0 "ara Dkcnpecc "Ha IpaBo
UCIIOJIb30BaHMs Nporpammsl 111 OBM
ABTOMaTH3MPOBAaHHAS WHTETPUPOBAHHAS OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pasmereHus

https://elibrary.mai.ru/MegaPro/We

OnexTpoHHON OubOMMoTeKn MAI)
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JuekTpoHHas OnduoTexka Koncopunyma aypokocmuuyecknx By30B Poccnu

DnexTponHas 6ubnuoreka Koncopmmyma
a’POKOCMUYECKUX By30B Poccum.

Cornamenue o coznanuu Koncopuyma By3oB Poccun
"HanmoHanbHbI 00bEIMHEHHBIN a9POKOCMHUYECKUI
yHusepcuret" ot 03.09.2012 1. ZloroBop o cereBoM
B3auMozencTeum ot 15.12.2014 .

Cormamenue ot «03»09.2012 r. 6eccpouno

bubnauoreka POOU

bubmunorexka PODOU |http://www.rfbr.ru/rfﬁ/ru/library

Enunoe 0KHO 10cTyNAa K 00pa30BaTeIbHBIM pecypcam
Enunoe okHO mocTyna k oOpa3oBaTeIbHBIM pecypcam |http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU |http://polpred.c0m
00O "PYHDB"

Horoop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHOB" C «07»12.2020 r. mo «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHOB" C «03»12.2021 r. mo «02»12.2039

Joroop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HauunonaabHbiii Hugpposoii pecypc "Pykont"

Horosop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OOO "HauunonansHslit nudposoii pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horosop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"HamonaneHelii iudposoit pecypce "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horosop Ne 027-1-1467-22 ot 09.06.2022 ¢ OOO https://text.rucont.ru/
"HaronaneHelii iudposoit pecypce "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"

JloroBop o npenocrasieHnn qoctyna k HarmonaneHoit  |http://H30.pd
anektporHoi 6ubnuoreke (HOB) Nel01/HDb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 r. mo «12»
11. 2023
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HIT HOUKOH

Cormamenne Ne 715 J1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynHudectse B Koncopuuyme HOMKOH C «16»
05.2011 r c aBTOMaTHYECKUM MPOTICHUEM
Hanuonansaas noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3ananus Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com https://apps.webofknowledge.com
Scopus- http://scopus.com http://scopus.com
Elsevier-http://www.sciencedirect.com, http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct, http://www.elsevierscience.ru/
https://www.elsevier.com/solutions/sciencedirect/content/ |products/science-direct,
journal-collections, https://www.elsevier.com/solutions
https://www.elsevier.com/solutions/sciencedirect/content/ |/
backfile-collections sciencedirect/content/journal-collec
tions,

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com

Maremarndeckas 6a3a nanabix zbMATH: http://zbMATH.org
http://zbMATH.org

American Chemical Society (ACS)- https://www.acs.org/content/acs/
https://www.acs.org/content/acs/en.html en.html

American Institute of Physics (AIP)- https://www.scitation.org/

https://www.scitation.org/
American Physical Society- https://journals.aps.org/about |https://journals.aps.org/about

EBSCO Publishing (baza CASC)- http://search.ebscohost.com
http://search.ebscohost.com

Cambridge University Press (CUP)- https://www.cambridge.org/core
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and https://ieeexplore.ieee.org

Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC kommnanun EBSCO- INSPEC

Institute of Physics (IOP) uznarensctBa IOP Publishing- |https://iopscience.iop.org/
https://iopscience.iop.org/

MathSciNet American Mathematical Society- https://www.ams.org/home/page
https://www.ams.org’/home/page
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Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a nanapix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

Haunnonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHus

Springer Nature:

1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexiust )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

EBSCO. https://www.search.ebscohost.com/
INSPEC:

1. baza gannbix Academic Search Premier

2. baza mausbpix eBook Academic Collection

3. eBook EngineeringCore Collection

ORBIT Intelligence |— 6a3a nanueix QUESTEL:
https://www.orbit.com/

SAGE https://journals.sagepub.com/
Publication:

Wiley: |https://onlinelibrary.wiley.com/

https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWW.jstor.org
https://onlinelibrary.wiley.com

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF
https://ieeexplore.ieee.org/Xplore/
home.jsp;

https://ieeexplore.ieee.org
https://www.search.ebscohost.com/

https://www.orbit.com/

https://journals.sagepub.com/

https://onlinelibrary.wiley.com/
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8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJICHTOB MPHU U3YUECHUHN
JUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha MPopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosiTenbHast paboTa CTyJ€HTOB IPOBOJIUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BATh TPYIIIOBOE U3yUCHHE MaTepUaOB,
o0ecreurBaroIee COBMECTHYIO pa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJIOKHUTEIBHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOEHUS U3y4yaeMOU TUCIUIUINHBI JOCTUTAeTCs pU
MTOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTrepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO ITO3BOJISIET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOMIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 IO TPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu uzyyennn mMatepuaia HEOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHaa, a
Ha TIOHMMaHUue ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET MTOHSTh
METOZ0JOTHIO N3y4aeMOU TUCIUTINHBI.

9. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT U,
NCHOJIB3YEMBIX ITPU OCYIIECTBJIEHUUA
OBPA3OBATEJIBHOI'O NTPOLECCA 1O INCIHUIIVIMHE

JlucuuniauHa OpeMHTUPOBAaHA HA IPUMEHEHUE KOMIIBIOTEPHOIN TEXHKH, PECypCcoB
nH(pOpMaITMOHHO-TEJIEKOMMYHHUKAITMOHHOU ceTh "MHTepHeT", anekTponHoi oubamoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOPMAITHH.

Ilpozpammnoe obecneuenue, Hnmepnem-pecypcol, 31eKmponnvie OudIUOmMeyHble CUCIEMbL:
[Tporpammuoe obecnieuenre u IHTepHET-pecypChl

1. http://www.iworld.ru/

2. http://www.iqlib.ru

3. http://www.nsu.ru

4. http://www.znanium.com

Jlna obecrieueHns Kypca UCIIONb3yeTCsl MPOrpaMMHbIE CPECTBa:

1. Cucrtema aBTOMaTu3zupoBaHHOTO pacdyeta: MathCAD.
2. Cucrtema aBTOMaTU3MpPOBAaHHOTO MpoekTupoBanus: T-flex, AutoCad
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10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

Jlst mpoBeieHuUst JICKINNA U 1a00paTopHBIX paboT no aucturinHe « Teopus pesanus» Ha 9BM
UCIIOJIB3YETCS:

1. Aynuropus 11st yTeHus JIeKunid, MyJbTUMEIUITHBIN EPEHOCHON KOMILJIEKC:
OkpaH — | mr.

[IpoekTtop Acer XXI6I — 1 mT.

HoyTt6yk Sony Vaio

2.KoMIbroTepHBIN Ki1acc, 00bETMHEHHBIA CEThIO M IMEIONTUH BBIXOJl B UHTEPHET.
3.Tokapwnsrit ctanok ¢ UITY (NC 31) 16K20T1

Huuamometp YMJI-600

Cranok Tokapubiii ¢ UITY Tuna TIIK-125-BH2

®pesepHbiil oOpadareiBatonuii ienTp MC-12-250

Beprukanbao ¢pesepnbiii ctanok CD676

Toxapnsrii cranok ¢ UITY 16A20D3C40 Siemens (Sinumerik 802)
O6pabareiBaronuii ienTp BM133-20 Siemens (Sinumerik 810)
UYeTsipexkoopanHaTHeii oOpadareiBatontuii ieHTp MCV1020A Fanuc Series
YeThIpeXKoopAMHATHBIM HACTONBHBIN (Dpe3epHblii cTaHoK Y III-2-2

Cranok TokapHO-BUHTOpe3HbIN 1 K62

CraHOK BepTHUKAJIbHO CBEPIMIbHBIN 2A-125
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Hpnnoxenne 1
K padoyeii mporpaMmMe TUCHHTLIMHBI
«Teopus pe3aHus U pexxyLIUA HHCTPYMEHT

AHHoOTauus padoyeil MporpaMMal

Jucuunnuna "Teopust pe3aHus U pexxyluil THCTpyMEHT" siBiisieTcs yacTbio "bioka 1
JlucuunianHel" AUCIUIUIMH MOATOTOBKH CTY/IEHTOB IO HAMpaBleHUIO MoArotoBku 24.03.05
"JIBurarenu jgetareibHbIX annaparos”. JlucuuinHa peanusyercs Ha "MOCKOBCKOTO
ABUAIMOHHOTO MHCTUTYTA (HAIIMOHATHHOTO MCCIIE0BATEILCKOTO YHUBEpcUTeTa)" Kadenpoit
(xadenpamm) .

JlucuumuinHa HareseHa Ha popMupoBanue cienyromux komnerenuii: JAI11K-5, JIT1K-6,
ITKP-20, ITKP-19.

ConeprkaHne AMCUUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: U3YYEHHEM
OCHOBHBIX (DU3MYECKUX SBICHUH, BOZHUKAIOIINX B ITPOLIECCE PE3aHUsl, CBA3EH MEKIY
00pabaTpIBaéMOCTHIO MAaTEPHAIIOB U MX CBOMCTBAMM, METOJJMKY Ha3HAYECHUS PAIlHOHAIBHBIX
PEXKHUMOB pPe3aHus IPU PATUYHBIX BUAAX 00PaOOTKH B 0COOCHHOCTH BBICOKOIIPOYHBIX U
KapOIPOUYHBIX METAJJIOB U CIIJIaBOB, OCHOBHBIX KOHCTPYKLUHN PEXYILEro MHCTPYMEHTa U
METOJIOB MX pacyeTa ¢ y4eToM TpeOOBaHUIl COBPEMEHHOM TEXHOJIIOTUH IIPOU3BOICTBA
JBUraTesel JeTaTeabHbIX alnapaTroB

[IpenonaBanue AUCHUILTUHBI IPEyCMaTPUBACT CIIEAYIONIIE (HOPMbI OPTaHU3AIIH
yaeOHoro nporecca: Jlekmus, Jlaboparopuas padora.

IIporpaMMoy IUCHUIUIMHBI IPEAYCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS: TPOMEXYTOUHAS
arrectanus B popme 3a4eT ¢ OLeHKoMH (8 cemectp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 3 3a4eTHBIX equHul, 108 gacos.
[TporpamMmoii TUCIMITIIMHEI IPEeyCMOTPEHbI JIeKIIMOHHbIE (18 yacoB), maboparopusie (16 yacos)
3aHaTUA U (74 4acoB) CaMOCTOSATENHHON PaOOTHI CTYIACHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«Teopus pe3aHus U pexxyLIUA HHCTPYMEHT

IIpukpensieHHbie Paitabl
Omnpenesienue pexumoB pe3anus.pdf

H3HoC pexymero uacrpymenra.pdf
KontpoabHubie Bonpochl.pdf

Teopust peanus u pexxymiuii HHCTPYMeHT OmJieTbl.pdf
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Onpenenenune pe:kumoB pe3anus.pdf

MHNHOBPHAYKHN POCCUN
®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTENBHOE YUPEKICHUE
BBICIIETO MpodecCuoHaILHOTr0 00pa3oBaHus

"MATH" — Poccniickuii rocy1apcTBEHHbIN TEXHOJIOTHYEeCKHU A

yauBepcuretr umMeHu K.J. I{uoakoBckoro

(MATH)

Ka(beﬂpa «TexHonorus IMPOU3BOACTBA aBHAITMOHHBIX HBHF&TCHCﬁ))

MGTOI[I/ILIGCKOC YKa3aHUuC OJIs BBIIIOJIHCHU S HpaKTH‘IeCKOﬁ pa6OTBI

10 AUCUUILINHE « Teopus pe3aHne U peKyluid HHCTPYMEHT»

«OnpenejaeHne pe;KUMOB Pe3aHNs OCHOBHBLIX BHJIOB 00PaA00TKH METALJIOB)

COCTAaBUTEJIb:

CT. mpenoaasareab XpeHos B.B.

Mocksa 2012
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[lenb TaHHOTO METOAMYECKOTO YKAa3aHUSI - OKa3aTh MOMOIIb PU U3YYEHUU U
NPUOOPETEHNH MPAKTUUECKUX HABBIKOB MIPU BHIOOPE UHCTPYMEHTA U €T0
re€OMETPHUH, OTIPECIICHUH TApaMETPOB PEKUMOB PE3aHUs, CUJI pEe3aHUs, a TAKXKE
IIPU pacyeTe OCHOBHOI'O TEXHOJIOTUYECKOTO BPEMEHHU.

1. Onpenesienue cuJji, 1eiCTBYIOIIUX PU TOYEHUH, 1 MOLITHOCTH.

Llens pa®oThI: U3yUYUTh METOAMKY pacueTa CHJI PE3aHUs U MOITHOCTH,
3aTpadyuBaEeMOM Ha pe3aHue, aHATUTUIECKUM clIOCOOOM. O3HAKOMUTHLCS U
pUOOPECTH HABBIKU PA0OTHI CO CIIPABOYHOM JIUTEPATYPOIl.

Oo0mue cBeaeHUs

Jst m3ydeHusl IeWCTBHSI CHITBI COTIPOTHBIICHUS PE3aHUIO IPUHSTO €€
pacKJIaIbIBaTh HA TPU B3AUMHO NEPIEHIUKYJISIPHBIE COCTABIISIONIUE CUJIBI,
HaIpaBJICHHBIE 10 OCSIM KOOPAMHAT CcTaHKa: Py - oceBas cuna; Py - paguanbHas
cuna; P,
- TAaHT€HIMAJIbHAs CUJIa, KOTOPYIO OOBIYHO HAa3bIBAIOT CUJION pe3anus [1] .
OceBas cuna Py nelicTByeT BJ0JIb 3arOTOBKH, ITPU MPOJOJILHOM TOUECHUU
MPOTUBOJICHCTBYET MEXAHU3MY T10J1a4.
Panunanehas cuna Py - oTokuMaeT pesell, ee peakuus u3rudaer 3aroToBKy.
Cuna pe3anus P, HanpaBiieHa 1o KacaTeIbHOM K MOBEPXHOCTH PE3aHMUS,
OINPENENSIET PACXOLyEMYIO MOIIIHOCTh Ha pe3aHue Np.
CocraBnsitonye CUiIbl pe3aHusl P TOUCHUH PACCUUTHIBAIOT MO aHATUTHYECKOM
dbopmyie :

Pz(x,y)=10CthSyVnKp , H
riae Cp - KO3 (PULUUEHT , yYUTHIBAIOLINN yCIIOBUS 00pabOTKY;
X,Y,N - moKa3aTesu CTENEeHu;
t - riyOuHa pe3aHusi, MM;
S - momaya, MM/00;
V - cKOpOCTb pe3aHusi, M/MHH,;
K, - 0000111€HHBII TOMpPaBOYHbBIN KO3(PPHUIHMEHT, yUUTHIBAIOIINNA U3MEHEHNE
YCJIOBUI 110 OTHOIIEHUIO K TaOJIMYHBIM.

Kp — KMKWK@K@KE? ,

K ~ ol ~
re 4 - MONpPaBOYHBINA KOA(D(DHUIIMEHT, YIUTHIBAIOIINI CBOMCTBA
o0OpabaTpIBa€MOro MaTepuana;

Wy MR g
TR R
- KO3 PUIMEHTHI, YIUTHIBAIOIINE COOTBETCTBYIOLIUE
reOMEeTpUUYECKUE TapaMeTphl pe3lia .
MoIHOCTb pe3aHus pacCUUTHIBAIOT MO (popuyse
b

= 1020, 60" "



rae P; - cuna pezanus, H;
V - CKOpOCTb pe3aHusi, M/MHH.

[IpuMep pemieHus 3a1a9u

OnpenenuTs CUIBI, ASHCTBYIOLINE IIPU IPOJOILHOM TOUEHHH 3ar0TOBKH 13 cTanu 40X ¢
o, =700MIk
MpeAeaoM NPOYHOCTH ¢

, PE3IIOM C IUTacTHHOH 13 TBepaoro crwiasa TSK10. Onpenennts MOITHOCTD Pe3aHuUs.
'ny6una pezanus t=3 mm, mogaua S=0,8 Mmm\o6, CKOpoCTh pe3anus V=67 M/MHH.
Teomer . o ) L= 607 g =157,
pUYEcKHe mapaMeTphl pesiia: hopMa rmeperHei HOBEPXHOCTH - paIiycHas ¢ (pacKoi;
Yo =72 @=12% A=0; r=lan
Pewienue
1. Cunel pe3aHus nIpu TOYCHUU
Pz(xyy):].OCptxsyVnKp
1.1 OnpenenseM 3HaueHUs IOCTOSTHHOM U MOKa3aTesei creneHu [2],

G =300 %=1,0 y=0,75 n=-0,15
G =339 10 y=0,5 n=-0,4
Gy, =243 x=09  y=0,6  n=-03

1.2. OnpenensieM 3Ha4eHUS TONPABOYHBIX KOAPUIIIEHTOB

K, =K KKK, K,

e, = L 750

)

e AT s,
[?m]”j

K, = 5eg) =091

[TompaBouHbIe KOAPPHUIUEHTHI, YYUTHIBAIOIINE TEOMETPHIO pe3ia [2],

K, =094 K =111 K, _ =077

frayal Ry Py
K, =125 Ko =2 Ky, =2
Kﬂpx :Kﬂpx = Ap_ :1?

K, .

- YUUTBIBACTCA TOJIBKO JISI pE310B U3 6BICTp0pC>KyHIGﬁ cTajii



P=10x300x31x0,8%7°x6791°x(),95%0,94x1,25=4050 H
P,=10x339x31x0,8%5x6794x(,93x1,11x2=1685,5 H
Py=10x243x3%9x(,8%6x6703x(0,91x0,77x2=1611 H

2. MoHoCTb pe3aHust

N PV 405067
©1020.60  60-1020

= 4,43xBm

2. Pacyer pe:xxumMa pe3aHus NPH TOYEHUH AHATUTHYECKUM CIIOCOO0OM

Heab padoThl: U3y4UTh METOAUKY pacyeTa pekruMa Pe3aHus aHATUTUYECKUM
crioco6oM. O3HAKOMUTBHCS ¥ TPUOOPECTH HABBIKK PAOOTHI CO CIIPABOYHOM
JIUTEPATYPOH.

OBIIIUE CBEJAEHUSA

OOpaboTka 3aroTOBKM TOYEHUEM OCYIIECTBIACTCS NPH COYETAHUU JBYX
JBUKEHU: pAaBHOMEPHOTO BpaILlaTEIbHOTO JBUKECHUS I€TAIH - JBUKCHUS PE3aHUs
(UM TIaBHOE JBMKEHUE) W PAaBHOMEPHOI'O IOCTYMATEIbHOTO ABMXKEHUS pe3la
BJIOJIb WM TONEPEK OCHU JeTalu - ABWKEeHHe mnoaauu. K sneMeHTaM pexuma
pe3aHusi OTHOCATCS: IIIyOruHa
pe3zaHus t, mogada S, ckopocTh pe3anust V. I'myOumHa pesaHust - BeJIUYUHA
cpe3aeMoro cios 3a OAUH MPOXOJA, HU3MEpEHHas B  HaIpaBJICHUH,
NEPHEHAUKYJIAPHOM 00pabOTaHHON MOBEPXHOCTH, T.€. MEPHEHAUKYJIIPHOM
HampaBjieHuto nonauyu. llpu yepHOBOW 00pabOTKE , Kak NpaBWiIo, TIyOHHY
pe3aHMsIHA3HAYAIOT PAaBHOW BCEMY IPUITYCKY, T.€. MPHUITYCK CPE3al0T 3a OJHH
POX0/J1
D-d
t=h=——, MMM
2
rae  h - npunyck , MM;
D - nuameTp 3aroTOBKHU, MM;
d - TnameTp meTanu, MM.
[Ipu uwncroBoit 00pabOTKE MPUIYCK 3aBUCUT OT TpPeOOBAaHUN TOYHOCTH H
niepoxoBaTocTu 00paboTaHHOM nmoBepxHocTU. [loava - BennynHA nepeMeIIeHus
peXyIIeH KPOMKH HHCTPYMEHTA OTHOCUTENIBHO
00pa0OTaHHON NOBEPXHOCTH B HANPABICHUU MOJAYM 32 EAMHUIYY BPEMEHH
(MuHYTHas mojada SM) wim 3a oJIuH 000poT 3aroToBku. [Ipu yepHOBOI 00paboTKE
Ha3HA4Yal0T MAKCUMAJIbHO BO3MOKHYIO MOJJauy UCXO/sI U3 )KECTKOCTH U MPOYHOCTH
cucrembl CIIM]], mpoYHOCTH IUIACTUHKH, MOIIHOCTHM NPUBOJA CTaHKa;, IpHU
YUCTOBOM 00palbOTKE - B
3aBUCUMOCTH OT TpeOyeMOM CTEeNeHH TOYHOCTU U IIEPOXOBATOCTU 00pabOTaHHOMN
noBepXHOCTU. CKOPOCTh pe3aHusl - BEJIMYMHA MEPEMEIICHUS TOYKH pexylen
KPOMKH HWHCTPYMEHTAa OTHOCHUTEIBHO MOBEPXHOCTH pE3aHUs B HaIpaBICHUU
JNBIKEHUS pPe3aHus 3a eIuHuLly BpeMeHH. CKOpOCTh pe3aHusi 3aBUCUT OT
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PEXYIIUX CBOWCTB WHCTPYMEHTA W MOJXET OBITH OMpeJeieHa MPU TOYCHUH I10
TabauIam HOPMAaTUBOB [4] IR0’ o SMIUPUYECKON dbopmyie

C
V= gy r; o &

rae  Cy - KoapPuIueHT, yYuTHIBAIOIUN YCIOBUS 00pabOTKY;

m, X, Y - MoOKa3aTelld CTCTICHH;

T - mepros cTONKOCTH HHCTPYMEHTA,

t - rmyOuHa pesaHus, MMm;

S - monaya, MM/00;

Ky - 000011IeHHBIN TOTTPaBOYHBIN KOA(DOUIIMEHT, YIUTHIBAIOIINA U3MEHEHUS
yCIIOBHI 00paOOTKH MO OTHOIICHHIO K TAOJMYHBIM

K=K K K K K

e gt e

rie Ky - ko3 punuent, yuuteiBaromuii BIUsiHIE MaTepHalia 3ar0OTOBKH;
Knv - K03 PHUIHEHT, yYUTHIBAIOIINN COCTOSTHUE TIOBEPXHOCTH 3arOTOBKH;
Ku - K03 puienT, yauThIBatOmuii MaTepral UHCTPYMEHTA;
Kjv - K03 ($pumenT, yuuThIBaIONINi II1aBHBIN YroJl B IUIaHE PE3Lia;
Kwv - K03dDHULIMEeHT, yYUTBIBAIOIINI paguyC MPU BEPIIMHE PE3la - YYUTHIBACTCS
TOJIBKO JJISL PE3LOB U3 OBICTPOPEKYLIEH CTaH.
[Ipu HacTpolike cTaHKa HEOOXOMMO YCTAaHOBUTDH YaCTOTY BpAILCHUS IIITAH]EN,
00€eCIIEYNBAOIIYI0 PACUETHYIO CKOPOCTh PE3aHMsL.
1000-V7

Fl =
7D o6/Muu (2.3)
OCHOBHOE TEXHOJIOTHYECKOE (MAIIMHHOE) BpEMS - BpEMs, B TEUEHUE KOTOPOTO
MPOUCXOJIUT CHATHUE CTPYKKHU 0€3 HEMOCPEACTBEHHOTO y4acTusi pabodyero

L
T, =—"i
S-n , MUH 2.4

rne L - myTh HHCTpYMEHTA B HAaIpaBJICHUH paboveil ogauu, MM;
| - KOJIMYECTBO MIPOXOIOB.

|_:|+y+ FiN , MM
rae |- pa3mep o6pabarbiBaeMOi TOBEPXHOCTH B HAINIPABICHUH MOJ1a4H;
Y - BeJIMYMHA BPE3aHUs, MM;

A - penmmuuna nepedera, MM, £&=1 2 MM.

y=txctgj,

rae  t- rryOuHa pe3aHus;
] - TIaBHBIN yTOJI B TUTaHE pe3lia.

[IpuMep peleHus 321249

Ha Toxapro-BuHTOpe3HOM cTanke 16K20 nmpon3BoanTcs 4epHOBOE 0O0TaunBaHUE HA IPoxo]] Basia D=68 MM 10
d=62h12 mm. [lyiuna o6pabareiBaeMoii moBepxHocT 280 MM; aamHa Bana |1= 430 MM. 3arotoBka - OKOBKA U3
ctamm 40X ¢ npeaenom npounoct s =700 MITa. Cioco0 KperuieHus 3aTOTOBKH - B IIEHTPaX U MOBOJKOBOM
MmaTpoHe.



Cucrema CITU/] HenocrarouHo xectkas. [TapameTp mepoxoBarocty nosepxuoctu Ra=12,5 mxm. Heo6xoaumo:
BBIOpATh PEXYLIHH HHCTPYMEHT, HA3HAYUTh PEIKUM PE3aHHUST;0NPEAEIUTH OCHOBHOE BPEMSL.

Pemenue

1. BeimonmaeHne 3ckm3a 00padoTKH.

i

| >

)
o
m b
| i 7 -':______.}
D & o K
b=
)

-+ éﬁ;ﬁ

puc. 1

2. BrI60p pexymiero HHCTpyMeHTa

st oOraunBaHus Ha poxo/ Baia u3 ctaiu 40X npuHUMaeM TOKapHbBI MPOXOIHOW pe3el] MPSIMOH MpaBklii ¢
IACTHHKOM 13 TBepaoro crutasa T5K10 [2] wiu [3]. @opma nepeaHeii MOBEPXHOCTH paauycHas ¢ gackoii [3];
TeOMETPHUYECKHE MTapaMeTPhl PEXKYIIeH JacTH pesIa:

g=15°; a=12; 1=0 [3],

j=60°; j1=15% [3],

r=1mm; =1 mwm; [3].

3. Ha3nauenue pexxuMOB pe3aHust

3.1. I'my6una pezanus. [Ipu vepHOBOI 00pabOTKE MPUITYCK Cpe3aeM 3a OIHH IPOXOI,

Torza

D-d 68-62
t=h= -

2 2

3.2. Haznagaem nopady. 111 4epHOBOM 00pabOTKHM 3arOTOBKU M3 KOHCTPYKIIMOHHOM
ctanu quaMmerpoM 1o 100 MM pesniom cedenueM 16x25 (mist ctanka 16K20) npu
rTyOMHEe pe3aHus 10 3 MM:

S=0,6,1,2 mm/06 [2], [3].
B cootBeTcTBHM ¢ npuMedanueM | K ykazaHHOW TabiHIe ¥ TACHIOPTHBIM JaHHBIM CTaHKa
(cMm. TTpunoxenne 1 kK JaHHBIM METOANYECKHM yKazaHHUAM) npuHuMaeM S=0,8 MM/00.
3.3. CxopocTb pe3aHus , A0IycKaeMas MaTepraIoM pesna

V=——— . K,
T ! S , M/MHH
rae Cyv=340; x=0,15; y=0,45, m=0,2, T=60 mun [2], [3]
TTonpaBouHbBIH KOAIPGUITUESHT I 00paOOTKH PE3IOM C TBEPAOCTUIABHON IIIACTHHON
Kv:KvaKanKquKjv

= 3nnd.




",
Kmu = Kr @

g,
21, [3],
rae Ki=1; ny=1[2],

1

P01 107

mv

Toraa

Kn=0,8 [2] umu [3],
Kw=0,65 [2] nmu [3],
Ki=0,9 [2] umn [3].

340
= 60%2 . 3015 . . ges .1,07-0,8-0,65-0,9 = 70,6

3.4. Yacrora BpalicHusA, COOTBCTCTBYIOIAsA HalJIecHHOM CKOPOCTH pE€3aHusd

M/MHH

1000}
n=—"—"
me L , 00/MHUH
1000-70.6
H=————— = 330,6
314-68

00/MUH.

KoppexTupyem 4acToTy BpallleHUs IIIHHEINS 10 TaCIOPTHHIM JJaHHBIM CTaHKa
N=315 06/MuH.

3.5. [leiicTBUTENbHASA CKOPOCTh PE3aHUs

TR 3.14-68-315
v, = v, = = 67,3
1000 , M/MUH; 1000 M/MHH.
4. OCHOBHO€ BpeMs
I o= L
° " n.5" ,

MHH

IIyts pesna L=l+y + A , MM
Bpesanue pesua y=txctgj=3xctg 60°=3x0,58=1,7 Mm

[IpoGer pesna A =1,3 Mm.
Torma L=280+1,7+1,3=383 MmmM.

=112

MHH.

7=
315.0,8

3. Pacyer pe:xuMoOB pe3aHusi PU TOKAPHBIX padoTax ¢ NOMOIIbIO
HOPMATHBHO-CIIPABOYHOM JTUTEPATYPbI

[leas pabotel: M3yunTh METOAMKY Ha3HAUYCHHS pPEXUMa pe3aHus Mo Tabauiam
HOpMaTUBOB. O3HAKOMUTHCS ¥ MPUOOPECTH HABBIKA PAOOTHI C HOPMATHUBAMH.

O01mMe moJIoKeHus

ToueHne MMPOKO PacIpOCTPAHEHHBIM METO] 00PabOTKH pPEe3aHUEM TEJl BPAIICHHUS.
8



[lpumensiercs  nns  yAdaJeHWs] HApPYXKHBIX, BHYTPEHHHUX W  TOPIIOBBIX
MOBEPXHOCTHBIX CJIOEB 3arOTOBOK (LMIUHAPUYECKUX, KOHUUYECKUX U (DaCOHHBIX).
PaccmarpuBaroT ciieryroniue Bubl TOUCHHUS:

1) yepHoBoe ToueHue ("oOmupka") - ymaieHue IePEKTHBIX CJIOEB 3aroTOBKH,
pa3pe3ka, oTpe3ka M ToJpe3ka TOPIOB 3aroToBku. (Cpesaercs MOBEPXHOCTHAs
"kopka" u ocHoBHas (»70%) dacTh mpuMycka Ha 0OpabOTKY, MO3BOJISAET MOTyYaTh
mepoxoBarocth 50...12,5 Ra;

2) noxyyuctoBoe TodeHue - cHiATHe 20...25% npumycka ¥ MO3BOJISIET MOJy4YaTh
miepoxoBaroctb 6,3..3,2 Ra u Tounocts 10...11-ro kBanuTeToB. 3aroToBKa
noyryqaet Gpopmy, OJIM3KYIO K JCTAIIH.

3) 4yncroBoe TOYEHHE - 0OeCleunBaeT NoiaydyeHue mepoxoBaroct 3,2...1,6 Ra u
TOYHOCTh 7-9-r0 KBanmuTEeTOB. JleTanb MOMydaeT OKOHYATENbHYIO GOopMy H
pa3Mepsl;

4) TOHKO€ TOYEHHE - MO3BOJISIET MPHU CPE3aHUU OUYEHb TOHKUX CTPYXKEK MOTy4YaTh
Ha TOBepXHOCTAX jeranu 1mepoxoBaTocTh 0,40..0,20 Ra m ToyHOCTH 5-7-TO
KBaJIUTETOB.

OnpeneneHue peKUMOB pe3aHUs COCTOMT B BHIOOpPE MO 3aJaHHBIM YCIOBUAM
00pabOTKH HAUBBITOJHEHIIIETO COYETAHUS TIIYOUHBI pe3aHusl , MOJa4l U CKOPOCTH
pe3anus, 00ecHeunBarONIMX HAWMEHBIIYI0 TPYJOEMKOCTh M Ce0ECTOMMOCTD
BBITIOJTHEHUS OIEPALIUH.

Pexxumbl pe3aHus yCTaHABIMBAIOTCS B CIEAYIOLIEM MOPSJIKE:

1. Onpenenenue riayOuMHBI pe3aHus t MM M 4uCiIa IpoxoJoB 1. [Ipu dyepHOBOM
TOYEHUU BECh IMPHUITYCK IIeJeCO00pa3HO CHUMATh 3a OAWH Tpoxon ( B psme
CJIy4aeB, KOTJla MMEETCSl JIMMUT MOIIHOCTH CTaHKa, ObIBa€T BHITOJIHO CHUMATh
NPUITYCK 3a HECKOJbKO mpoxonoB). IlenecooOpa3HoCcTh 3TOro  JOJKHA
OTPENIENATHCS CPABHUTEIBHBIM PACUETOM MPOJAOIKUTEIBHOCTA OINEPATUBHOIO
BpeMeHHU. JleneHne npummyckoB Ha HECKOJIBKO MTPOXOJ0B MPOU3BOAUTCS TAKKE MPHU
MOJTYYHCTOBOM M YHCTOBOM TOUYEHHUH, a TaK)Ke TIPH 00paboTKe

pe3liamMu ¢ TOTOHUTEILHOU pexyIei kpomkoii (j1=0).

2. Beibop mogaun S mm/06. Ilomaua BeIOMpaeTcss B 3aBUCMMOCTH OT IUIOIIAIN
CEUCHHMS JIEPKaBKU pe3lia, [uaMerpa o0padOTKU U TTyOuHBI pe3anus. BeiOpanHas
nojavya MpPOBEPSAETCS HAa JOMYCTUMOCTh MO MOIIHOCTH D3JIEKTPOJBUTATENS
MPOYHOCTH JE€PKABKU PE3LA, MPOYHOCTH IUIACTHH W3 TBEPJOTO CIJIaBa U OT
3aJJaHHON YUCTOTBI

MOBEPXHOCTH.

3. OnpeneneHre HOPMATUBHOM CKOPOCTH pe3anusi VM/MuH. I cooTBETCTBYIOIIECH
eli 4acTOTHI BpalleHus n, MuH 1. [1o 3HAYEHMIO CKOPOCTH BBIOMPAECTCH MOTPeOHAs
4acToTa BpallleHUs MIIMUHIENs, KOTOpas KOPPEKTUPYETCs MO MacHopTy CTaHKa.

4. OnpenenstoTcs YCUIUs U MOIIIHOCTH PE3aHUs 10 BHIOPAHHBIM 3HAYCHUSIM t,S 1
V.

5. TlpoBepka BO3MOXKHOCTH OCYIIIECTBIICHHSI BBIOPAHHOTO pEeXHMa pe3aHus Ha
3aJJaHHOM CTaHKE MO €ro 3KCIUTYyaTallMOHHBIM JaHHbIM. ECIiM HaWJECHHBIN PEXUM
HE MOXET OBITh OCYIIECTBIEH Ha 3aJaHHOM CTaHKe, a BBhIOpaHHAs Iojaya
YIOBIIETBOPSIET, HEOOXOAMMO YMEHBIIUTh CKOPOCTh pe3aHus. YMEHbBIIICHUE
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CKOPOCTH V OCYIIECTBIISETCA BBOJAOM IOMPABOYHOTO KOIPPHUIIMEHTa U3MEHEHHS
ckopoctd Ky B 3aBUCMMOCTH OT OTHOIIEHHS MOIIHOCTH Ha IIMHHJIENE,
JOMYCTUMOM CTAaHKOM, K MOIIIHOCTH 10 HOPMATHUBAM.

6. KoppekTupoBka BBIOpAaHHOTO peXUMa MO CTaHKY B COOTBETCTBUU C €ro

IacrmopTHEIMU TAHHBIMH.
IIpumep pemeHns 3aaa9mn

Paccunrath pexxuM pe3aHus IpHU IPEIBapUTEIBHON 00TOYKE IeTaly THIIA BaJl Ha
cranke 16K20.

VcxonHbie aHHBIC: PO M pa3Mep 3arOTOBKH - MMPOKAT, cTaib 45; s,=550

MIla; D=80 mm; d=68 mMMm; 1=275 MM; yCIIOBHsI BBIIIOJIHECHHSI OTNICPAIIH - 3aTOTOBKA
YCTaHABJIMBACTCS B CAMOIICHTPUPYIOLIUICS MATPOH C MOHKATUEM IICHTpa 3aIHeH Oa0Ku.

Pemenue
1.

- 21D

BrmonaeHue 3ckn3a 00paboTKH.

2. Be10op pexyIero HHCTpyMEHTa.

st o0TaunBaHus Baia U3 cTajgu 45 MpUHUMAaeM TOKapHBIN MPOXOAHOHN pe3ell MPsIMOii MPaBbIi ¢ TIACTUHOHN U3
tBepaoro crasa T5K10 [2] wiu [3] j=45°; j1=10°; c=4 MM (ToxumHa rutacTuHKM); BxH=25x25 (ceuenue
nepxaskn); [p=1,5 H (Beuer

pesna).

3. Ha3HaueHHe peXHMOB pe3aHusl.

Pacuer pexuMoB pe3aHus BBIIOJIHUM B TPAJULIMOHHOM OCIEI0BATENBHOCTH C

UCIIOJIE30BaHUEM JaHHBIX paboTHI [7].

3.1 I'mybuna pesanus. [Ipu uepHOBOI 00pabOTKE MPUITYCK Cpe3aeM 3a OJIMH IIPOXO0JL , TOT/Ia

_,_D-d s0-68
2 T

3.2 Haznawaem nomauy. [{ns gep>kaBku pesna ceueHueM 25x25 mm, auameTpa oopadotku 10 100 MM u riryOnHBI
pe3anus 10 8 MM pexoMmeryercs moaada S=0,5...0,7 Mmm/00;

IIpoBepuM HOMYCTUMOCTH PEKOMEHTyEMOH MOJauu 0 MOIIHOCTH 3JIEKTPOABUTATENS , IPOYHOCTH AEP>KaBKH pe3lia
Y NTPOYHOCTH TUIACTHHKU TBEPJIOTO cIuiaBa. s riryOMHBI pe3aHus t=6 MM, MOIITHOCTH 3yeKTpoasurarens Ny,=8 kBt
u s pesna j1>0° nomyckaercs nogada S=0,7Mm/06. J[iist cTanu ¢ npeaenoM npouHocty ss=550 MITa (55 kr/mm?)
MOINPABOYHBIN

ko3 Punuent Ky=1,07. CnenoBarenpHo, moada, J0myckaeMas MOITHOCTBEO AJIEKTPOABUTaTeNs (U3 yCIOBUI
obecrieueHnst pabOTHI ISt TBEPAOTO CIIaBa CO CKOPOCThio He HIbke 50 M/mMuH) S=0,7x1,07=0,75 Mmm/00. [{ns pe3na
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C JIep KaBKOH cedeHueM 25x25 MM U MIyOMHOW pe3aHus t=6 MM Haxo[uM noaady S=3 MM/00. YMHOXHB 3Ty 1ojady
Ha nonpaBo4HbId KodpPuiueHT Kys =1,07, coOoTBETCTBYIOLIMH CTallU € IIPEAESIOM NPOYHOCTH ;=550 MIla
(55kr/Mmm?), 1 Ky;s=0,58, COOTBETCTBYIOIIMIA BEUIETY
pesua 1=1,5 H, naiinem nogavy, 10nycTUMYIO IIPOYHOCTHIO JAEPKaBKH pe3lia:

S=3%1,07x0,58=1,86 MM/00.
Jiist pe3na ¢ TIIaBHBIM YTJIOM B TUTaHe j=45°, TOMIWHON INIACTHHKA TBEPAOTO CIIaBa ¢=4 MM U ISl TIIyOUHBI
pe3anus t=6 MM HaxomuMm mogady S=1,11 Mmm/00.
C yuetom nonpaBoyHOro ko3¢ durrenta s ctamu (s,=550 MIla), K,=1,07, nomyckaercs moaada mo mpoIHOCTH
IUTACTUHKY TBEPOTO CIIIaBa

S=1,11x1,07=1,19 mm/00.

W3 comocrasnenuns nogay S=0,7 mm/00, S=1,86 Mm/00 u S=1,19 MM/00, BUAMM, 94TO BETHYUHY TOAAYHN JTUMHUTHPYET
MOIITHOCTH 3MeKTpoasuraTens. [lonayda, fomycTrmas MOIIHOCTBIO JIEKTPOABUraTENs], HE OTPaHUYNBAET
MakcuMaibHyI0 nogady S=0,7 mm/06. Takas nogava uMeeTcst Ha CTaHKe (COrJIACHO MacIOPTHBIM JTaHHBIM),
CJIC/IOBATENILHO, €€ U IIPUMEM ISl BBIITOJTHEHHS TEXHOJIOTHYECKOT0 nepexoza oopabotku A68 .
3.3. CkopocCTh pe3aHus U 4acTOTa BpAIICHUS IITHHES.
st riryOuHBL pe3aHus t=6 MM pe3lia MPOXOJHOTO NPSMOTO C TJIIaBHBIM YIJIOM B 1uiane j=45° aiust S=0,7 MM/00
cootBetcTByeT V=100 M/MuH, P,=6630 H, N,=10,7 kBT. Onpenensiem nonpaBounsie KodQHUIIHEHTHI A1
W3MEHEHHBIX YCIIOBHUH pe3lia. B naHHOM nmpuMepe HeoOX0AMMO y4eCTh TOJIBKO IOIPaBOYHBIN KO3 (HUIEHT B
3aBHCHMOCTH OT IIpe/ieNia IPOYHOCTH 00paboTaHHOTO MaTepuana Sy. s S;=550
MIla maxommm Ky =1,18, KMPX 0’92 , KmN_a 1’ 03 )
CrenoBatenbsHO, JUIs 3aIlaHHBIX YCIOBUH 00paboTKN HOpMaTUBHEIE 3HaueHus V, P; u N, cocTaBmisioT:
V=100x1,18=118 m/mun; P,~6630%0,92=6100 H; N,=10,7x1,09=11,6 xBr.
HaiineHHbIil pexkuM He MOXKET OBITh OCYIIECTBJICH Ha 3a/IaHHOM CTaHKE , Tak Kak 3()(eKTHBHAsI MOLIHOCTD ,
notpeOHast Ha pe3anue N,=11,6 kBT, Bbillle MOIIHOCTH Ha IINHHAEIE, TOMYCTUMOW HOMUHAIBHOH MOIIHOCTHIO
anekTpoasuratens (7,5
kBT mo macropty cranka). Heo6xoaumMo yMeHbIIUTE CKOPOCTh pe3anusi. KoaduiueHT n3MeHeHUs] CKOPOCTH
pe3aHus 3aBUCUT OT OTHOLICHHS MOITHOCTH Ha IIMNHHJENIE, JOIMyCKaeMOW CTAaHKOM, K MOIITHOCTH IO HOPMAaTHBaM.
B manHOM mpuMepe 3To oTHOIIeHue Oynert 7,5/11,6=0,6. s 3Toro coOOTHOMmEHHS KO3 GUIIHEHT N3MEHEHHS
ckopoctu pe3anus: Ky =0,55 m/MuH. CKOpOCTh pe3aHus, yCTaHOBIICHHAS IO MOITHOCTH CTaHKA ,
V=188x%0,55=65 m/Muu
YacToTa BpaleHus MIHHACITS

1000-7 1000-65 158
n= = =
7D 3.14-80 06/ MuH
ITo macnopty cranka BeioupaeM n=250 06/mMuH. Torna pakTrdeckas CKOPOCTh pe3aHHs
y r-D-n 314-80.250 62.8
1000 1000 —

OxoHUaTenbHO IS Iiepexoaa oopadorku ZA80: TmyOuHa pe3aHus t=6MM, mogada
S=0,7 mm/00, n=250 06/muH, V$=62,8 M/MuH.
4. OCHOBHO€ BpeMs

L s
° T n.8 T 250.07

L=1+11=275+6=281 mm
311ech 1 - BenuunHa BpesaHus pesua (i1 AaHHoro npumepa). st riryOrHBI pe3aHus t=6 MM U IJIaBHOM yTJIE B
wiane j=45° naxoaum 11=6 mm; | - quHa 06pabOTaHHON MOBEPXHOCTH.

1=16

MHH. rae L - myTh pesna

4. HaznauyeHue pe:xuMa pe3aHusl PU CBepPJIeHUH, 3eHKEPOBAHUM 1
pa3BepTHIBAHNHU

[{ens paOoThI: U3yYNTh METOANKY Ha3HAYCHUS PEKUMOB PE3aHUS 110 TAOJIUIIaM
HOpMaTUBOB. O3HAKOMUTHCS ¥ PUOOPECTH HABBIKA PAOOTHI C HOPMATHUBAMH.
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OBILIUE CBEJIEHUSA

Hauboinee pacnpocTpaHeHHbIH METO/ MOJTYYEHUs OTBEPCTUI pe3aHuEM —
cBepisieHue. [[BrkeHue pe3anus (TJ1aBHOE JBUKEHUE) IPU CBEPIICHUU —
BpaliaTeslbHOE ABUKEHUE, IBIKEHHE MOJJauk — OCTyMareasHoe. B kauecTse
WHCTPYMEHTA IIPU CBEPJICHUH IPUMEHAIOTCA cBepiia. CaMble pacClIpOCTPaHEHHbBIE
U3 HUX — CIIUpaJIbHbIE, IPEAHA3HAYEHBI JIJISl CBEPJICHHS U PACCBEPIMBAHUA
OTBEPCTH , TTyOMHA KOTOPBIX HE MpeBbimaeT 10 ruaMeTpoB cBepia.
[ITepoxoBaToCTh NOBEPXHOCTH MOcie cBepiieHus Ra=12,5 6,3
MKM, TOYHOCTb 10 11-14 xBanutety. ['pagaius 1uaMeTpoB CIUPAIBHBIX CBEpPE
nomxHa coorBeTcTBoBaTh 'OCT 885-64. Jlna monydeHus 6oee TOUHbBIX
oTBepcTHii (8-9 KBAIMTET) C MEPOXOBATOCTHIO MOBEpXHOCTH Ra=6,3,3,2 MKkM
IPUMEHSIOT 3€HKepoBaHue. VICoHUTENbHBIE TUaMETPhl CTAHJAPTHBIX 3€HKEPOB
cootBeTcTBYIOT ['OCT1677-75. Pa3BepThiBaHne oOecrieunBacT U3rOTOBICHUE
OTBEPCTUI MOBBHIIIEHHOW TOYHOCTH (5-7 KBATUTET) HU3KOU MIEPOXOBATOCTH 10
Ra=0,4 mxmM.
HcnonHuTenbHbIe pa3MepPbl JUAMETPOB PA3BEPTOK U3 MHCTPYMEHTAIBHBIX CTAJIECH
npusenensl B ['OCT 11174-65, ¢ nnactuakamu u3 tBepaoro cruasa B 'OCT
1173-65. OTiinunTeabHOM 0COOCHHOCTHIO HA3HAYEHUS PEKUMA PE3aHUs MPU
CBEPJICHUH SIBJISIETCS TO, YTO IIyOMHA pe3anus t=D/2, npu paccBepnuBaHuu,
36HKEPOBAHUU U Pa3BEPTHIBAHUH.
D-d
=
2 MM.

[Ipu paccBepauBaHUM OTBEPCTHI MOJa4Ya, pEKOMEHIyemMasi il CBEPICHUS, MOXKET
OBITH
yBEJIMYEHA B 2 paza.
[Topsinok Ha3HAYEHUS OCTATBHBIX AJIEMEHTOB PEKMMA PE3aHUs aHAJTOTUYEH
Ha3HAYECHUIO
PEXKUMOB pe3aHusi IPU TOKApHOH 00paboTKe.
CpenHue 3HaYeHUs MPUITYCKOB HA JUAMETP, CHUMAEMBIX 3€HKEpaMH U
pa3BepTKaMU CM.
B MIPUJIOKEHUU 4.

IIpuMep pelieHud 3a1a4u

Ha BepTtuxansHO-cBepimiabHOM ctanke 2H125 o6paboTats ckBo3HOE oTBepeTHe quamerpoM 25H7 (Ra=1,6 Mkm),
1=125 mm. Matepuan 3arorosku CH18, HB210. Heo6xoanmo: BEIOpaTh pexyImnii HHCTPYMEHT, HA3HAYUTh PEXXKUM
pe3aHus 1o TabiIuIaM HOPMaTHBOB, ONPEICITUTE OCHOBHOE BpeMsl.

Pemenue:
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Ocku3 00paboTKH

1. Beibop uHCTpyMEHTA.

CorylacHO NCXOHBIX JAHHBIX ONEPAIHs BHIIIOIHACTCS B TPH IIEPEX0/Ia: CBEPIICHHE, 36HKEPOBAaHNE U
pa3BepThIBaHHE.

s ceepnenns ayryna CU18 HB210 cormacuo [7] BetOupaem cBepiio D=22 mwm u3 cramu P18 , 3aToueHHOE TIO
metoxy B.W. XKupoga, 2j =118°; 2j ¢=70°; mis 3eHKepoBaHHUS — HENbHBINA 3eHKep D=24,9 MM u3 cramu P18; j =45°;
ap =10°; ot pa3BepThIBaHUA — LEMbHYIO pa3BepTKy D=25 mm, j =5° u3 cramu P18.

2. Beibop pesxuma pe3aHus.

Pacuer pexxnMoB pe3aHusi BBINOJHUM B TPAAUIHOHHON MOCIIEI0BATELHOCTH C UCIIOIb30BAaHUEM JaHHBIX PaOOTHI

[71.

[Tepeblit nepexos. Beibop nogaun. /s ceepnenus uyryna HB210 cepiom nuamerpom 22 MM BBIOMpaeM noaady
S=0,65,0,75 mm/06. C yuerom nonpaBo4Horo ko3¢ ¢unuenra Ha uiuHy cBepienus Kls=0,9 nomyyam pacueTHbie
BEJINIMHBI

nozgayq

S=0,59,0,68 Mmm/00.

ITo macnopTy cTaHka ycTaHaBIMBaeM ONIKAWITYI0 ofgady K pacdetHor S=0,56 Mm/00. Br16op ckopocty u dncia
000pOTOB.
Hcxons n3 quameTpa cBepiia 22 MM M YCTaHOBICHHOH mogaun S=0,56 MM/00, METOZIOM JIBOHHON WHTEPIOIISIIHA
oTpesieNisieM HOPMaTUBHBIE CKOPOCTh PE3aHUsI U YHCIO 000poTOB (OBICTpee U yA00HEE BECTH pacueT TOIBKO MO
9HUCITy 000POTOB).
Ny=396 00/MUH. Y4uTHIBas MOMPAaBOYHBIE KOI(PPHUIIMEHTHI Ha 3aTOUKY cBepiia o merony B.M. XKuposa (OK/IIT)
Koy =1,05, na nnuny csepnenus (I=5D), K1y, =0,75 u Ha Mmexanndeckue cBoictBa ceporo uyryna HB210 Kmy =0,88
, TOITy4aeM
pacueTHOE YKCiI0 000poTOB B MUHYTY N=Nyx Ky X Kly X Kmy=396%1,05x%0,75x0,88=274 06/muH. bramkaiimee
9HUCcII0 000POTOB IO MACTIOPTy cTaHka n=250 06/MuH. Torna paxTHyeckast CKOpOCTh pe3aHus OyIeT paBHa

z-D.n 314.22.250

*=To00 ~ 1000 7
M/MHH.

ITpoBepka BEIOPaHHOTO PEXXMMa M0 OCEBOMY YCHIIHIO M MOITHOCTH. J{JI1 yCTaHOBIIGHHBIX YCIIOBHI cBepieHust D=22
MM, S=0,56 MM/00 1 n=250 006/MHH METOIOM IBOMHOW HHTEPIOSALKH MorydaeM oceBoe ycrine P,=6010 H u
KpyTSLIUH

MOMEHT M,;=6572 kxrxmM. C ygeToM norpaBodHoro kodddrumrenta Ha odpadaTeiBaembrii MaTepran Kyy=Km
»=1,06 n 3arouku no meroxy XKuposa (K/IT) Kb,=0,66 u Kdy=1 momyunm

P=Pux Kmpx Kdp,=6010%1,06%0,66=4205 H

ITo macnopry cranka HanboJbIIEee YCHIIHNE, JOITyCKaeMOe MEXaHN3MOM I1oj1auu, paBHo 15000H.
M=Mmp*Kmy*Khy=6572x1,06x1=6966 Krxmm.

IMonb3ysice rpadukom onpenenseM npu Mp=6966 krxmm 1 n=250 06/MHH MOIIHOCTb, TOTPEOHYIO HAa PE3aHUE :
Npe:=1,6 KBT.

ITo macnopTy cTaHKa MOIIHOCTH HA IITHH/IEITE

N>=Noxh=4,5%0,8=3,6 kBT; N3=3,6>N,¢;=1,6 kBT.

CrnenoBarebHO, CTAHOK HE JTJUMUTHPYET BEIOPAHHOTO PEXXUMa PE3aHHS.

Bropotii nepexon. Beibop nogaum.
13



Jlns 3eHKepoBanus oTBepcTUs B cepoM uyryne HB210 3enkepom nuamerpom 24,9 mm (25 MM) npu nocieyromuiei
00paboTKe OTBEPCTHUS OJHOM pa3BepTKOi pekoMenayercs nogaya S=0,55,0,6 mm/00. bimxaiinias mogayda mo
nacnopry cranka S=0,56 Mm/06. Bbibop ckopocTr pe3anus u unciia 000poToB. Mcxons U3 auamerpa 3eHKepa
D=24,9 (25) mm, 1t mogaun S=0,56 MM/00 IyTeM MHTEPIHOISALUH ONIPEAEIsieM YiciIo 000poToB =329 06/mMun. C
Y4eTOM MONPaBOYHOTO Kod(duimenTa Ha oOpadaTsiBaeMblii MaTepuan Kmy=0,88 umcio o6opoToB OyneT paBHO
n=n,x Km=329%0,88=289 06/mMuH. brkaiiree gucio 060poToB 1o macnopty cranka n=25006/mMuH. @akTryeckas
CKOPOCTB Pe3aHns

v, = T-D-n _ 3’14'24’9'25():19,6
1000 1000

M/MHMH.

Tperuii nepexona. Beibop momaum.
Jlns pa3BepThIBaHUA 0TBepcTUs B cepoM uyryHe HB>200 mexanuueckoit pazsepTkoit D=25 MM ¢ uncToToit

MOBEpXHOCTH oTBepcTHst Ra=1,6 MkM pexoMeHnyeTcs nogava S=1,9 mm/00. bmkaiinias mojaya 1o nacrnopry
cranka S=1,6 Mm/00.
Br16op ckopoct pezaHust U uncia 000poToB. (i pa3BepThIBaHUSA OTBEPCTHS JUAMETPOM 25 MM ¢ mofadeii 1,6
MM/00 peKOMeHIyeTcs 9rciao 06opoToB ny,=105 06/mMuH. C yaeToM nompaBodHoro kodddunreHra Ha
o0OpabateIBaeMEbIif MaTepHual cepslit uyryH HB>200 Kmy=0,88. Tornoa

n=nax KMp=105%0,88=92 06/Muna
Bmkaiiiee grcio 000poTOB IO NMACTIOPTY CTaHKA

n=90 06/MuH.

dakTuueckas CKOPOCTh pe3aHus

r-D-n 314-25.90
1000 1000

M/MUH.

OmnpeneneHne OCHOBHOTO (TEXHOJIOTHYECKOT0) BPEMEHH.

Bennunna Bpe3aHus u nepedera HHCTPYMEHTOB |1 Iipu paboTe Ha Mpoxo[ uis

CBepJIa ¢ IBOMHOM 3aTouKoi paBHa 12 mMM; 11 3eHKepa 5 MM U 1 pa3BepTku 30 M.
IIpn nnuHe otBepeThs 1=125 MM OCHOBHOE (TEXHOJIOTHYECKOE) BPEMsI KaXKJ0TO
Hepexoza paBHO

I+ 125412

Iy = = 0,98
S-n 056250 .

.r,u:”ll: 125+ 5 —0.93
S-n 0,56-250 .

[+1 125+30
S-n 16-90

OCHOBHOE BpeMs OTleparnu
To=to1+too+t03=0,98+0,93+1,0=2,91 mMun.

LO

IIIIE T

MHH
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[Ipunoxenue 1

IHACIHHOPTHBIE JAHHBIE METAJUIOPEXXYIIUX CTAHKOB

ToxapHo-BuHTOpe3HbIN cTaHOK 16K20

Bricora HCHTPOB, MM -

215
Paccrosanue Mexay lieHTpaMu, MM - 1o 2000.
MOoIIHOCTh ABUTATEIS, No=10 kBt
KIIJI ctanka
h=0,75.

UYacroTa BpaleHus mmnuaaens, oo/mun: 12,5; 16; 20; 25; 31,5; 40; 50; 63; 80;
100; 125; 160; 200; 250; 315; 400; 500; 630; 800; 1000; 1250; 1600.

[Ipononbubie mogauu, mm/06: 0,05; 0,06; 0,075; 0,09; 0,1; 0,125; 0,15; 0,175;
0,2; 0,25; 0,3; 0,36; 0,4, 0,5; 0,6; 0,7, 0,8; 1,0; 1,2; 1,4, 1,6, 2,0; 2,4;
2,8.

[Tonepeunsie nmogaun, mm/06: 0,025; 0,03; 0,0375; 0,045; 0,05; 0,0625; 0,075;
0,0875; 0,1; 0,125; 0,15; 0,175; 0,2; 0,25; 0,3; 0,4; 0,5; 0,6; 0,7, 0,8; 1,0;
1,2;1,4.

MaxkcumasibHasi oceBas Cuiia pe3aHus, JoIycKkaeMasi MEXaHU3MOM I10JIauH.

Px=600 xrc»6000 H.

BeprukanbHo-¢pe3epHblii cTaHOk 6B12

[Tmomans paboueit moBepxHocTH crona 320x1250 mm.

MoOIIHOCTh ABUTATEIS, No=7,5 kBt

KIIJI ctanka
h=0,8.

UYacroTa Bpauenus mmnuaaens, oo/mus: 31,5; 40; 50; 63; 80; 100; 125; 160;
200; 250; 315; 400; 630; 800; 1000; 1250; 1600.

[Tonayu cTosa mpooJibHBIEC U MOTepeuHbie , MM/MuH: 25; 31,5; 40; 50; 63; 80;
100; 125; 160; 200; 250; 315; 400; 500; 630; 800; 1000; 1250.

[Tonauu cromna BepTukanbubie, MM/MuH: 8; 10; 13,3; 21; 26,6; 33,3; 41,6; 53,3;
66,6; 83,3; 105; 133,3; 166,6; 210; 266,6; 333,3; 400.

I'opu3onTanbHo-(pe3epHbIil cTaHOK 6P82I

MOoO1IHOCTh, YaCTOTa BpallleHUs M TOJa4Yu TaKue K€ , Kak y ctaHka 6P12.
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3y0odpesepHblii cranok S3AS0

Haubonbmmii HapyXHBIN AMaMeTp Hape3aeMoro koieca, MM — S00.

Haubonpmuii Moysib Hape3aeMoro Kojieca, MM — 8.

MOoIIHOCTh ABUTATENI, No=8 kBt

KIIJI ctanka
h=0,65.

YacroTa Bparmenus mmuaaens, oo/mun: 40; 50; 63; 80; 100; 125; 160; 200;
240; 315; 405.

Beprtukanbhabie mogauu cynnoprta (¢ppe3bl) 3a 04uH 000pOT 3ar0TOBKH, MM/00:
0,75;
092;1,1;14;1,7;2,0;2,2;25;238; 3,1; 3,4, 3,7;4,0; 5,1, 6,2; 7,5.

Panmanpaeie momauun , MMm/06: 0,22; 0,27; 0,33; 0,4; 0,48; 0,55; 0,66; 0,75;
0,84;1,0;1,2; 1,53; 1,8; 2,25.

3y00/10,10€KHbI CTAHOK 5122

Haubonbmmii HapyXHBIH AuaMeTp HapezaeMoro koieca, MM — 200.

Haubonpiuii Moysib HApe3aeMoro Kojaeca, MM — 9.

MomHOCTh ABUTATEIS, No=3 kBT.

KII/I ctanka
h=0,65.

Yucao aBoMHBIX X010B noj0ska B 1 mun: 200; 280; 305; 400; 430; 560; 615;
850.

Kpyroseie momaun 3a ouH IBOMHOM X0 H0a0ska, Mmm/aB.xo1: 0,16; 0,2; 0,25;
0,315; 0,4; 0,5; 0,63; 0,8; 1,0; 1,25; 1,6.

Panmanenbie momaun , MM/aB.xoa: 0,006; 0,009; 0,013; 0,036; 0,051; 0,072;
0,15.

Kpyraomnugosaabubiid cranok 3M131

HauOonpmuii qfuametp nummdyemoit 3aroroBku, Mm — 280.
HawnbGonpmas niounaa 3arotroBku, MM — 700.
MormrHocTs aBuraress nuiudoBaibHoi 0a0ku No=7,5 kBT.
KIIJI ctanka

h=0,8.
Yacrora BpauieHus kpyra , o6/mun: 1112 u 1285.
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YacroTa BpamieHust 00padaTbiBaeMOil 3arOTOBKHU pEryaupyeTcsi 0eccTyneHyaro,
06/mun: 40,400.

CKOpoCTh MPOJOTBHOTO X0/Ia CTOJA PETYIUPYETCs OeCCTyneH4aTo, 00/MHH:
50,5000.

[leproandeckast monepeyHas mojada nunGoBaATBHOTO KPyTra peryIupyeTcs
oeccrynenyaro, mm/xoa.croia: 0,002,0,1.

HenpepsiBHas mogaua asis Bpe3Horo nummdosanus, Mm/mMuH: 0,1 4,5.

Pazmeps! numdoBanpHOTO Kpyra (HoBoro) Dk=600 mm, Bk=63 mwm.

Buyrpumuingosaiabubiid cranok 3K228B

Haubonpmmii quamerp mmudyemoro orsepetusi, Mm — 200.

Haubonpmras qnmuna numdyemoii mosepxHoctu, Mmm — 200.

MormHocTs aBuraresns numdoBaibHOro mmuHAes No=5,5 kBT.

KII/I ctanka
h=0,85.

Yacrora BpauieHus: 00padaTbIBa€MON 3arOTOBKH PETYJIUPYETCs OECCTYNEeHYaTo,
00/MuH: 100,600.

Yacrora Bpanienus numdosansHoro kpyra , oo/mus: 4500; 6000; 9000; 13000.

CKopoCTh IPOJ0JILHOTO X0/1a NUTH(OBATILHON 0a0KHU peryIupyercs
oeccTyneHJaro,
00/muH: 1,7.

[Tontepeunas mogava numdonaasHOoro kpyra mm/xos: 0,001; 0,002; 0,003;
0,004;
0,005; 0,006.

Haubonbiue pasmeps! nutndoBaibHoro kpyra Dxk=175 mM, Bk=63 MM.

InockommmdgoBanbubiii cranok 311722

Pa3mep crona 320x1250 mm.
MowHoCT ABUTATENS
No=15 xBT.
KII/I ctanka
h=0,85.
Yacrora Bparnienus nudoBanbHoro kpyra , o6/mus: 1500.
CKOpOCTh ABMKEHHS CTOJIA — PErYIUpyeTcs OeccTymnendaro, M/MuH: 3 45.
[Tonepeunas nmogaya nudoBagIbHON 0a0KH — PEryJIUpyeTCcsi OeCCTyeHuYaro,
Mm/xox: 2 ,48.
BeprukanbHas nojgaya kpyra, MM, Ha peepc numdoBaibHoi 6adku: 0,004;
0,005;
0,01; 0,015; 0,02; 0,025; 0,03; 0,035; 0,04; 0,045; 0,05; 0,055; 0,06; 0,065;
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0,07; 0,075; 0,08; 0,085; 0,09; 0,095; 0,1.

Pasmep nummdoBanbHOro kpyra (HoBoro) Dxk=450 MM, Bk=80 MM.

I'opu3oHTANBHO-TIPOTSIKHOM cTaHOK 7AS10

Homunansnaas tsarosas cuiia, H=100000.
Jlnmuaa pabouero xoma, mm — 1250,
BricoTa mnanmanosl, I =70 mMm.
Tonmuna dnanna, manmanosl, la =50 mm.
TonmumHa crosa crtanka lc=70 mm.

BepTukanbHO-cBepMJbHbIN cTaHok 2H135

MOoONIHOCTh ABHUTATEIIS
No=4,5 kBrT.
KII/I ctanka

h=0,8.

Yacrtora BpamieHus mmuHaens , oo/mMuH: 31,5; 45; 63; 90; 125; 180; 250; 355;

500; 710; 1000; 1440.
ITomauu, mm/00: 0,1; 0,14; 0,2; 0,28; 0,4; 0,56; 0,8; 1,12; 1,6.
MakcuMainbHas oceBas CHIa pe3aHus, JoIMycKaeMas MeXaHu3MOM IToJa4u CTaHKa
Pmax =15000

H.

Br160op xapakTepucTuk NUM(OBAIBEHBIX KPYTOB VISl Pa3IMUHbIX YCIOBHMA
nudoBaHus

(ckopocTh kpyra V=35 m/c).

[Tpunoxenue 2.

Kapomnpo-
Bu Ra, |[Konc noHHas (yriaepoaucTas u HHad i
A ’ TPyKI YrIepolt KOppo3uoHHO ||UyryH u 6poH3a
HUTM(OBAaHUS |[MKM |JIETMpOBaHHas) cTaiib ¢ TBepaocThio HRC 9
-CTOMKas
CTalb
| |_Jso |30-50 |50 | |
1 [E 4 5 |6 I
Kpyrioe 20- 15A50C1K 15A50CM2 [[15A50CM1 ||[I5A50CM1B, 54C50CMIK
napyxsoe ¢ |10 K K K
NPOJOJBHOU |2 5- |115A40- 15A40- 15A40- 15A40-
nojavei 1,25 |50C2K 50C1K 50CM2K 50C1B, K S4C40-50CMIK
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1,25

15A., 24A40CM2 [24A40CM2B, |l63C,
163 |24A40CTIK 24A40CIK K 24A40CM2K
0,63
063 h4ai6- 24A16- 24A16- 24A16- 63C. 25A16-
(4 [25CTIK  [25C2K 25C1K 25CM2B, K [25CM2K
ig 15A50C2K  [15A50C1K Il<5A50CM2 IESASOCMzB’ 54C50CM2K
2.5- [15A40- 15A40- 15A40- 15A40-
Kpyrmoe 125 [SOCTIK  |s0cM2K  |50CM2K  [s0cM2p, K [*4C40-50CM2K
HapyxHoe ¢ |[1,25 15A
pamuaneioi |- | 13b - D4A40CIK [24A40CIK [24A40CIB, K 63C, 24A40CIK
rnojiaueit 0,63
06314a16- 24A16- 24A16- 24A16- 63C. 24A16-
L3y [25CT2K  [25C2K 25C2K 25C1B, K |25CIK
20- |rsocix |PAASOCM2 [24A50CM2 [24AS0CMIK, [, orcmix
10 K K B
2.5 1h 4AA40C2K  |p4Ad0CtK  [[PHA40CM2 124A40CM2K, o) 10 cMok
1,25 K 5
Kpyrioe 1,25 63C
BHYTpCHHCE - 24A25C2K [24A25C2K [24A25CIK [DAA2SCIK. B0 - o0
0,63
- |haAl6CTIK |R4AT6C2K [24A16C2K |24A16CIK, B|l63C, 24A16C1K
0,32
20- |15A50CM2 |[15A50CMI 15A50M3K, |63C, 54C,
10 |K K 1SASOM3K ) 24A50CM2K
25 [15A40CM2 |[15A40CM1 15A40M3K, |63C., 54C,
1.25 K K ISA40M3K 24A40CM2K
Iltockoe 105
nepuepueii || o l15A25CM2 |15A25CMI1 |15A25CMIK,|63C, 54C,
Kkpyra K K B 24A25C1K
0,63
063 LsAleCIK |ISAT6CM2 [ISAI6CMI [15A16CMIK,|63C, 54C,
K K B 24A16C1K
0,32
20- 63C. 54C.,
o0 |15AS0CMIE|15A50CMIB{15A50CM2B|15A50M2B |20 04C
25- 63C., 54C,
6 |15A40CMIB|15A40CMIB|15A40M25 |[15A40M25 05 St
ITnockoe 1,25 63C. 54C
TopuoM kpyrall-  ||15A25CM2B/15A25CM1B[15A25M3B ||15A25M3B , 54C,
e 24A25C1B
0,63 63C. 54C
- |15A250M2B|15A25CM1B||[15A25M3B [[15A25M35 , 24C,
- 24A25C1B
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20- I15A50CM2 |[15A50CM2B, ||63C,
10 I5A50C2K |[15AS50CIK K K S4C50CM2K
2,5- (|15A, 24A40-|15A40- 15A40- 15A40- 63C, 54C40-
Becrientposo (1,25 ||SOCTIK 50C2K 50CM2K 50CM2B, K |50CM2K
ec 1,25
MPONONLHOMN |- 15A, 15A, 15A, 15A, 63C,
nopaueit 0,63 24A40CT1K ||24A40C2K |24A40C1K |24A40C1b, K||54C15A40CI1K
(_)’63 24A16- 24A16- 24A16- 24A16- 22815A1625C2
25CT2K 25CTIK 25C2K 25C1b, K
0,32 K
ig- I5A50CTIK ||[I5A50C2K |[ISA50C1IK |[15A50C1b, K||63C, 54C50C1K
2,5- |[15A40- 15A40- 15A40- 15A40- 63C, 54C40-
Becuentposo (1,25 |SOCTIK 50C2K 50C1K 50CM1b, K |50CIK
ec 1,25
pammansroit || |15A 15A, 15A, 15A, 63C,
nomaueii 0,63 24A40CT2K ||24A40CTI1K |[24A40C2K |24A40C2b, K||54C15A40C2K
?’63 24A16- 24A16- 24A16- 24A16- gig’15A1625C2
25CT2K 25CTIK 25C2K 25C2b, K
0,32 K
Ipuaoxenue 3
HapaMCTpLI EepoX0BaTOCTHU MOBEPXHOCTH U COOTBETCTBYIOIIMEC UM KJIACChI IIEPOXOBATOCTU
ITapameTpsl IEPOXOBATOCTH IS [TapameTpsl

Kiacc mepoxoBaToctu

(TOCT 2789-73)

JIOKyMEHTAIMH1, pazpadboranHoi g0 1975 r.

IIEpOXOBATOCTHU IO
I'OCT 2789-73

(cooTBETCTBYET
Rz Ra IIPEINOYTUTENBHOMY

pAny)
L | 320 50 |
2 | 160 |25 |
3 | |80 125 |
4 | |40 6.3 |
5 | |20 3.2 |
6 25 | 1.6 |
7 1,25 | 08 |
8 063 | 0.4 |
E 032 | 0.2 |
10 0.16 | 01 |
11 0,08 [ 0,05 |
12 0,04 [ 10,025 |
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13 I 01 0,012

14 [ 0,05 0,012

IIpuioxenue 4

Cpennee 3HaUEHHE TIPUITYCKOB HA TUAMETP, CHUIMAEMBIX 36HKEpaMH U Pa3BEpPTKaMH, B MM

1 |I[I/IaMeTp OTBEPCTHS, B MM ‘
HUITYCK

Pty [11-18 [19-30 31-50 [51-80 |
ITon 3eHKEpOBaHKE HO,5-0,8 H1,0-1,5 1,6-1,8 H3-4 ‘
OO0t mox

HepHoBoC H 0,30 0,35 0,40 0,55

YUCTOBOC

pa3BeprIBaHI/Ie

Hom weprosoe ) 5o 0,25 0,30 0,40
pa3BepThIBAHKE

Hom merosoe ) 5 0,10 0,10 0,15
pa3BepThIBAHKE

Crnucok ucnosb3yemMoi JuTeparypbl

1 T".H.Caxapos, O.b.Ap6y30B MeTtainopexxyiiue HHCTPYMEHTHI - M.,
Mamnoctpoenue, 1989 r. - 328 c.

2. Hedenos H.A., OcunioB K.A. CO0pHHK 3a/1a4 ¥ IPUMEPOB T10 PE3AHUIO
METAJUIOB U PEXYLIEMY HHCTPYMEHTY - M.: - MammHocTtpoenue, 1990r.,- 448 ¢

3. Pexxymuii FHCTpYMEHT - TaOOpaTOPHBIN NPAKTUKYM To. Pen.
H.H.[JeronbkoBa. MammHoctpoenue, 1985.
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M3HOC U CTOMKOCTb PEXXYLLEFO MHCTPYMEHTA

5.1 KoHTpoJibHBIE BONPOCHI M 3aaHUS

1. KakoBbI NpUYMHBI, BUJIbI U BHEITHUE TPU3HAKU U3HOCA?

2. Kak MeHsieTcs BeTMYMHA U3HOCA MHCTPYMEHTA BO BpeMeHU? 3apucyiTe rpa-
(UK 3aBUCUMOCTH U3HOCA OT BPEMEHH.

3. Kakne rumote3sl OOBSCHSIIOT MEXaHHW3M HM3HOCA PEXKYIIET0 WHCTPYMEHTa?
KakoB MexaHun3m u3HOCa B COOTBETCTBUM C KaXJOW TUIIOTE301?

4. Kakue cymniecTBYIOT KOJUYECTBEHHBIC MapaMeTpbl U3HOCA PEXYIIETO MHCT-
pymenTa?

5. Kakue cyiiecTBy0T KpUTEpPHH U3HOCA PEKYILIET0 HHCTPyMEHTA?

6. Uto Takoe CTOMKOCTh pexyiiero nactpymenta? Ilepuos croitkoctu?

7. Kak 3aBUCHUT mepuoJi CTOMKOCTH OT CKOPOCTU pe3aHus (rpaduyecku u mate-
MaTHYECKH)?

8. Uto Takoe nmoka3aTeib OTHOCUTEIBHON CTOHKOCTH?

9. Yrto Takoe CTOMKOCTh HAUOOJIBIIIEH TPOU3BOIUTEIHHOCTH OTIEpAITUU?

10. YTo Takoe SKOHOMHYECKAsI CTOHKOCTh?

11. M3o0pasute Ha 3cKM3ax 3 BUAA U3HOCA PEKYIIETO HHCTPYMEHTA.

12. HazoBuTe rumoTe3y M3HOCA, COTIACHO KOTOPOM MEXaHHU3M H3HOCA PEXKYIIe-
ro KJIMHA 3aKJIF0YaeTCs:

1) B HampaBJIEHHOM MacCOIEPEHOCE aKTUBHBIX aTOMOB (yriiepoja, Boibhpama

U 1p.);
2) B TOM, YTO B MPOIECCE B3aMMHOTO CKOJIBKEHHUS IMOBEPXHOCTEH MakKpo- W

MHUKPOHEPOBHOCTH 00pabaThIBAaEMOro MaTepuasia pa3pyliatoT MUKPOHEPOBHOCTH pe-
KYILEro NHCTPYMEHTA;

3) B pa3pylICHUN TOHKOTO CJIOS OKCHJIOB Ha MOBEPXHOCTH MHCTPYMEHTA CHJIA-
MU TPEHUS;

4) B CXBaThIBAHHMH WHCTPYMEHTAJIBHOTO M 00pabaThIBAEMOI0 MATEPUAIIOB TI0
TOYKAM KOHTAaKTa 3a CYET CUJI MOJIEKYJISIPHOTIO CLEIUIEHUS U «BBIPABHUBAHWW)» WHCT-

PYMEHTAIILHOTO MaTepuaa;



5) B MHKpOIIapanaHiy JIE3BUsl PEXKYIIETO KIMHA TBEPABIMH BKIFOUSHHSIMU 00-
pabaTeIBa€MOro MaTepuana.

13. Kakue u3 mepeuuciIeHHbIX HW)KE YCJIOBHHM pe3aHHs B OONbLIEH CTENEHU
BIMSIOT Ha M3HOC PEXYILEro KIWHA I10 33JHEW NMOBEPXHOCTH, a TAKXKE IO NeperHen
MTOBEPXHOCTH?

VYcnoBus pesanust: v; o; A; I, @; @15 1, S; V; cBOMcTBa KOHCTPYKIIMOHHOTO Ma-
TepHuaJia; CBOMCTBA MHCTPYMEHTAIBHOTO MaTepuana?

14.. Ha3oBuTe KpUTEpPHH U3HOCA PEXKYIIETO MHCTPYMEHTA, IPU KOTOPBIX:

a) CPOK CITy>KObI HHCTPYMEHTA SIBJISIETCS. HEOOJIBLINM;

0) U3HOC HE BBI3BIBAECT HAPYILIEHUSI TPEOOBAHUN K TOYHOCTH M IIEPOXOBATOCTH
MOBEPXHOCTH JIETaNH.

JIns KakuX THUIOB ITPOM3BOJCTBA MCHOJIB3YIOTCA 3TH Kputepun? Kakon W3 HUX Npu-

CYTCTBYET IPH YePHOBOH 00pabOTKE M KaKOM IIPH YUCTOBOM?

5.2 3agaun
5.2.10npeoenenue cmoiikocmu pexcyuieco uHcmpymenma
3aoaua 1. Kak u3mMeHUTCS UCXOAHAsI CTOMKOCTh peslia T, eciu CKOpOCTh pe3a-

HUS YBEJIIMYHUTCS HA N MPOIICHTOB MO0 CPABHEHUIO C IEPBOHAYAIILHOU (Tab. 5.1)?

Tabmuma 5.1
Jlaanblie k 3agaue 1
| Ne papu- | MHCTpyMeHTaIbHBbIM T, M N %
aHTa Marepua

1 P18 30 8

2 P6MS5 40 12
3 TSK10 60 16
4 BKo6 50 22
3) T15K6 60 26
6 BK&8 40 10
7 P6MS5 30 32
8 T30K4 70 36
9 P18 40 38
10 TI15K6 60 42
11 BK4 95 3

12 P6MS5 25 10




Oxkonuanue Tadim. 5.1

13 P12 35 15
14 T30K4 60 20
15 T15K6 50 18
16 P18 40 8

17 BKS 55 12
18 BK6 60 16
19 P6MS5 40 22
20 T30K4 65 26
21 P9K10 50 6

22 TT7K12 60 15
23 P6MSKS 30 5

24 T14K8 55 42
25 P10K5®5 45 28

5.2.2Ananu3z 3asucumocmu u3HOCA pexcyuiec0 UHCHPYMEHMA Om YCl106Uil
pezanusn

3aoaua 2. TlpoaHanu3upyemM OJMH M3 BAPUAHTOB YCIOBUN PabOTHI PEKYIIETO
KJIMHA, TPUBEICHHBIX B Ta0J. 5.2, U OMpeJenuTe, M0 KaKoW MOBEPXHOCTU MpEerMYyIie-
CTBEHHO M3HOCUTCS PEXKYIIUI KIUH NPU TaHHBIX YCIOBUSAX. CpaBHUTE C TOUKU 3PEHUS
BEJIMYMHBI U3HOCA ABA PAJIOM CTOAIIMX BapHaHTa, KOTOPbIE OTINYAIOTCS OJHUM U3 yC-

noBui pezanusi. HazoBure Hanbosee BeposITHYIO TUNOTE3y (TUIIOTE3bl) U3HOCA.

Tab6maura 5.2
JlanHbIe K 3aa4e 2
VYTabl pexyIero
| Ne Bapu- PexRimMbt pesatins KJIMHA OO6pabaTbIBaeMbIi |
aHTa t, S, V, o o° Marepual
MM | MM/00 | M/MHMH v -

1 2 3 4 5 6 7
1 6 Yyryn Cu28
> 1 0,3 100 0 12
3 2 | 08 | 100 0 10 | Cram 30
4 ’ 20
5 100
5 1,5 0,6 500 15 10 Crans 20
7 100
3 1 0,5 180 10 8 bponza bpAXK 9-4




Oxkonuyanue taoi1. 5.2

1 2 3 4 5 6 7

9 0,1

10 2 05 60 15 10 Crains 50

11 0,1 15 6

17 2 0.4 80 = 17 Cranb 45

13 80

12 1 0,5 180 0 6 Jlatyns JI63
15 0,7 120

16 4 0.2 90 5 10 Uyryn CU32
17 8

18 1 0,4 100 0 12 Crainp 40X
19 20
20 3 0,2 120 10 10 Crans C13
21 Crainp CT15
> 2 0,8 100 15 12 Uyryn Cal0
23 Yyryn CY 20
24 25 | 0,39 45 10 8 Yyryn CU 30
25 Yyryn CY 35

[IpuMeyanue. 3amauy 2 MOKHO pelIaTh OpUrajgamu mo 2-3 4esoBeKa.

5.2.3Pacuem ckopocmu pe3anus npu 3a0aHHOU CHOUKOCHU PElCyuiezo UH-
cmpymeHnma

3a0aua 3. Onpenenure ckopocTh pe3anus (V, M/MUH) TpU 33JJaHHOH CTOWKO-
ctu (T, MuH) ipy 0O0TAYMBAHUK 3arOTOBKH ¢ riTyOMHOW pe3anus (t, Mmm), momauei (S,
MM/00). Ucnionb3yiiTe pesel], OCHAIEHHbIN MIACTUHON U3 MHCTPYMEHTAJIBLHOTO MaTe-
pHuajia ¢ FTeOMETPUUYECKUMU MapameTpamu: @, ¢1, o, Y, I. VIcxonHble AaHHbIE MTpUBEie-

HbI B Ta0I. 5.3.

IIpuwmeuanuellpy perenun 3anaun cieayer MUCNoNb30BaTh «CIPaBOYHKMK TEXHOJIOTA-
mammHocTpoutens» mof pen. A.I'. Kocunosoii, P.X. Memepsikosa. (4-e¢ u3z., nepepad. u gon. — M.: Mamm-

HocTpoenue, 1986. — T.2)



JlaHHBIC K 3a7a4e 3

Taomuna 5.3

Pexxnm
3aroroBka Pezerr
| No pe3aHus
Bap- Vserp. Ceuenue . N ¢ S,
Ta | Marepuan | Bug MaTepua Helﬁi;%sm O L@ | o | YT | o
1 20] 05
2 1,5(0,39
g |Cram20XH | o er | TSK10 | 20x20 | 45|45 |10|12| 1 |60[25] 08
op 700 MIIa
4 313
5 35|07
6 30
7 50
g | > Otmmka | BKS | 16X25 |60 |30 [12|12|05[40 40/ 06
9 35
10 60
11 XBI'
12 Crainps C13 PoM>
13 o, 700 MITa IMpokar | T5K10 | 20X20 |30|20| 8 |{10|15|50|2,5| 0,3
14 V12A
15 T30K4
16 Cranbs20 [Ipokar
17 [Hyryn CY 10| OTauBKa
18 | Jlatyns JI63 | IIpokar
19 |AutoMm. cruias P18 16X20 |45|145]10| 8 |0,8|60|1,5]| 0,2
AJTO OTtnmuBKa
20 Bponza
Epi}K9-4 Hpoxar
21 30| 20 1
22 45| 45 0,5
23 Crans 45 | IIpokar | P9K10 16X16 |60|30|12(12| 2 |45|2,0] 0,8
24 75| 15 1
25 90| 20 3




5.3 Curyauuu

Cumyayus 1. Ha npeanpusiTuu ¢ MacCoBbIM THUIIOM IPOU3BOJCTBA, pa3padaThi-
Bajach TEXHOJOTHUYECKas JOKYMEHTAIMsS Ha TOKAPHBIIO ornepanuu. /s BBITOTHCHHS
orepanu ObUT BBIOPAH pe3ell, OCHAIIEHHBIA TUIACTUHONW M3 TBEPJIOTO CIIaBa, C Ieo-
metpuert y = 12°, o = 10°. {nuna mactusbl L = 15 mwm. [l aToro pesma ObLT NPUHAT
nepuoa crovikoctd T = 60 mun u3 unateppana 30-60 MuH, peKOMEHTyeMOTO CIIPaBOY-
HUKOM. Ha BBIOpaHHBIX UM pEeKMMaXxX pe3aHus MPOBEIM CTOWKOCTHBIC UCIBITAHUS 3TO-
ro pesua. PesynbraThl HcCHbITAaHUN NpencTaBieHbl B Tabu. 5.4. [Ipoananu3upoBas pe-
3yJNBTAThl SKCIIEPUMEHTA, IPUIIUTA K BBIBOAY, YTO MEPUOJ CTONKOCTH, MPUHSITHIN IS

JaHHOT'O pe3la HC OIITHMAJICH. HO“IGMY? Kaxkoi Iepuoa CTOMKOCTU SIBJISICTCS OMNTH-

MaJIbHbIM?
Tabmuia 5.4
Pe3ynbpTarel skCiepuMenTa
Ne n3me- Bpewmst paboThI pesna N3HOC 10 3aaHEN TOBEPXHOCTH,
peHus T, Mmun hs , MM
1 5 0,4
2 10 0,7
3 15 0,7
4 20 0,9
5 25 1
6 30 1,1
7 35 1,2
8 40 1,3
9 45 1,9
10 50 2,3
11 95 2,7
12 60 3,1




Cumyayus 2. O6paboTka 3aroToBky u3 ctanu 20 mpoBOAMIIaCh pe3llaMH U3 ObI- CTPOPEXKYIIICH

ctanmu Mapku P6MS Ha cnenyromem pexume pesanus: t = 2 mm, S = 0,4 mm/00, V = 55 M/MuH.
[Tocne nepeToyku MHTEHCUBHOCTh M3HOCA 3TUX PE3LOB Ha- MHOT'O MOBBICHIIACh, YTO CKa3aJIOCh
B COKpAIIIEHUH TMEepPHO/ia CTOWKOCTh ¢ pacdeTHhIX 40 MuHyT 10 QakTHyeckux 15 munyTt. Kak BbI
JyMaete, o4eM



KonTtposbHubie Bonpocsl.pdf

1. Teopwst >JIeMEHTHOTO 00pa30BaHUs CTPYXKKH, BUIBI CTPYXKH. OnpeienieHrue pa3MepoB U yriia
HakJoHa (hopMyia 3BOPBIKIHA) YCIOBHON TUIOCKOCTH CIIBUTA. 3aCTONHBIC SBIICHUS TIPU
pe3aHuu U HapoCT. BiusHue Ha HAPOCT TEXHOJOTUYECKUX (DAKTOPOB U METOIbI OOPHOBI C HUM

2. Ycazaka cTpy>KKH Kak NpUOIMKEHHAs XapaKTepUCTUKA CTENCHH MJIaCTUYECKUX edopmanuii
cpezaemoro ciost. Onpenenenue, BUAbI ycaaku, hopmyna Tume. BrusHue TeXHOIOTUYECKUX
dakTopoB Ha ycaaky. OTHOCUTEIBHBIN CABUT IPU PE3aHUN MaTEpPHAIIOB

3. 'eomeTtpus pexylero KIMHa UHCTPYMEHTA U €€ BIMSHUE Ha TapaMeTphl IIPOLECcCa PE3aHuUs.
M3MeHeHne yIriioB IpHU YCTAaHOBKE MHCTPYMEHTA Ha CTAaHKE. DJIEMEHTHI peXuMa pe3aHus,
TOJIIIMHA U IMPHUHA Cpe3a

4. Cunsl pE3aHUA U MOIHOCTD PE€3aHus Ha IIPHUMEPE IMMPOoLEcCa TOYCHH. Bmmsane
TCXHOJIOTHYCCKHUX q)aKTopOB Ha COCTaBJIAOIMNE CUJIBI PC3aHHA U UX COOTHOLICHUC.

5. Ucrounuku Teria U TeMrepaTypHbIe OISl B 30HE pe3aHus. DKCIIEPUMEHTATbHBIE METOIbI
M3y4EHUS TEMIIEPATYP B 30HE pe3anus. [lonaTre o TemMneparype pe3aHus U BIUsSHUE HA HEE
TEXHOJIOTHIECKHX (haKTOPOB.

6. OcHOBHBIE CITydan pe3aHusl.

7. OcHOBHbBIE T€OMETPUUYECKHUE MTapaMEeTPhl PEXKYILEH yacTu pe3lia B CTaTUYECKOM 1
KMHEMaTUYECKOW CUCTEME KOOPIMHAT.

8. CocrtaBHble 4acTH U paboyKe MOBEPXHOCTH MHCTPYMEHTOB: TOKAPHOT'O pe3lia,
J070€KHOTO pe3lia, CIUPATBHOTO CBEpIIa, CIECapHOTo 3yOmiia, 3epHeH aOpa3uBHOTO
UHCTPYMEHTA.

9. CocTosiHHE MaTepuaia B 30HE pe3aHMs U BUJIbI 00pa3yromuxcs cTpyxek. Cxema

00pa30BaHUs CTPYKEK CKaJIbIBAHUS.
10.  VYcaaka CTpyXKH.

11.  OOpa3oBaHue HapOCTa U COCTOSIHUE MaTepualia MoJ MOBEPXHOCThIO pe3aHus. BiusHue
HapoCTa Ha BEJIMYMHY MEPEAHETO yIia, TOJNIUHY Cpe3a U IEPOXOBATOCTh IOBEPXHOCTH
pe3aHusl.

12.  Jlebopmanus u ynpyroe rnocieieiiCTBIe B 30HE PE3aHHUS.

13.  Cucrema cui npu cBOOOAHOM pe3aHHH.

14. Cucrema cuil Ipu HECBOOOTHOM PE3aHUMU.

15.  PaGora pe3aHusi.
16.  Bwuapl 06paboTKH pe3aHUEM.

17.  Touenwue. 'eomeTprueckue napamMeTpbl pacTOYHOIO U OTPE3HOT'O PE3IIOB.

18.  Touenume. Cxema pacyeTa OCHOBHOTO TEXHOJIOTHYECKOTO BPEMEHH MTPH TOUCHHH.

19. Cuiibl pe3aHus IpU TOYEHUH U UX XapakTepucTuka. GakTopsl, BIUSIOLUINE HA CUJIbI
pe3aHusl.

20.  Caepnenue. DieMEHTBI pe3aHus PU CBEPIICHUH U T€OMETPUUYECKHE TapaMeTphl CBepIIa.
21. Caepnenne. Cxema 00pabOTKH, pEXKUMBI PE3aHUSI, CHIIBI PE3aHUS U UX ONpeelIeHuUE.
22.  3eHKepOBaHHE U pa3BepThIBaHUE. DJIEMEHTHI Pe3aHus: PU 3eHKEPOBAHUHU U MIPH
pa3BepTHIBAHU.

23.  @pesepoBanue u ero Buabl. CxeMa pacueTa: yria KOHTakTa (pe3bl 1 MaKCUMaJIbHOM
TOJIIIMHBI CTPYKKH.

24.  OpesepoBanue U ero BUIbl. CxeMa pacuyera OCHOBHOTO TEXHOJIOTHYECKOTO BpEMEHHU TIpU
bpe3epoBaHU.

25. 3yboo6paboTka. Hapesenue 3yObeB METO10M KONTUPOBAHUST U OOKAaTKH.

26.  3ybooOpabotka. HapeseHne 3yObeB MeTOIOM 3y0010JIOICHHS U 3yOOCTPOTAHHS.



Teopusi pe3aHus U pexxyIUil HHCTPYMeHT OmieTbl.pdf

MUHOBP ®I'bOY
BIIO
"MATH "- PI'TY
AMCHH
K.2.Ilnonkosckoro

Kagenpa "Texnonorus nponu3BoacTsa
aBUAIMOHHEIX ABUTaTenei"
3K3AMEHAIIMOHHBIN BUJIET N 1
T10 AUCTIUIUTIHE
"Teopusi pesanus u
pexymuii HHCTpyMeHT"

O-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. NucTpymeHTanbHble MaTepuanbl. CBOHCTBa, 001aCTh
IPUMEHCHHSI.

2. Cnoco0s1 Hape3anwus pe3r0. Kimaccudukanus cmoco6oB. CxeMbl
00pabOTKHU U PEXKUMBI pEe3aHUA MIPH NPU HAPE3aHUU PE3b0
pesiamu, pe3b00BBIMU TPEOCHKAMHU.

MUHOBP ®I'BOY
BITO
"MATHU "- PITY
AMCEHHU
K.2.1llnonkoBckoro

Kagenpa "TexHonorus npou3BoacTsa
ABUAIIMOHHBIX JIBUTaTENei"
3K3AMEHAHI/IOHHBII71 BWJIET N 2
0 TUCIHIUTHHE
"Teopusi pe3anus u
pe:KylMii MHCTPyMeHT"

O-1 No 14

YTBEPXJIAIO
3aB. kadeapoii
babun C.B.

1. OcHOBHBIEC OHATUS TEOPUH pe3aHUs: 00pabaThiBacMbIe
MTOBEPXHOCTH, PEKUMbI pE3aHUsl, CEUCHUE Cpe3a.

2. Cxembl 00pabOTKHU M PEKUMBI pe3aHus IPU NMPU HApPE3aHUU
pe3b0 pe3bOOBBIMU TOJIOBKAMU, PE3IOBBIMH I'OJIOBKAMU
(BUXpEeBOE HApE3aHUE), METYMKAMU U TUTAIIKAMHU.

MUWHOBP ®T'BOY
BIIO
"MATU "-PITY
AMEHHU
K.2.1lnonkoBckoro

Kadenpa "TexHOMOTHS IPOU3BOICTBA
aBUALIMOHHBIX JBHTaTenen"”
3K3AMEHAIIMOHHBIN BUJIET N 3
1O AUCITUTIINHE
"Teopus pe3anus u
pexyuii HHCTpyMeHT"

O-1 Neo 14

VYTBEPXIAIO
3aB. xadeapoit
ba6un C.B.

1. Jepopmanus metaina npu pezanuu. KauectBeHHas u
KOJIMYECTBEHHAs OlLIEHKA CTENeHH aedopMalinu.

2. Cxembl 00pabOTKHU M PEKUMBI pe3aHus IPU NMPU HApEe3aHUU
pe3nb (ppesamu, abpa3zuBHBIMH HHCTPYMEHTaMU.




MUHOBP ®I'bOY
BIIO
"MATH "- PI'TY
AMCHH
K.2.Ilnonkosckoro

Kagenpa "Texnonorus nponusBocTsa
aBUALIMOHHBIX ABUTaTenen"”
3K3AMEHAIIMOHHBIN BUJIET N 4
T10 AUCTIUIUTIHE
"Teopusi pesanus u
pexKyuIuii MHCTpyMeHT"

O-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. BaustHHME yCclioBUH pe3aHus Ha KOAPOHUITUSHT YCAIKH CTPYKKH.
MeTos! onpeeneHuss KOAPPUITUEHTA YCAIKH CTPYKKH.

2. Hakatka pe3p0. CriocoObl HAaKaTKH, pexXUMbl 00pabOTKU U
TEOMETPHS MPUMEHSIEMOT0 HHCTPYMEHTA.

MUHOBP ®I'BOY
BIIO
"MATU "-PITY
AMCEHHU
K.D.1lnonkoBckoro

Kagenpa "Texnonorus npou3BoacTsa
aBUALIMOHHBIX JBHTaTenen"”
3K3AMEHAIIMOHHBINA BUJIET N 5
10 TUCLUIUINHE
"Teopus pe3anusi u
peKyLlIMid MHCTPYyMeHT"

O-1 Neo 14

YTBEPXIAIO
3aB. xadeapoit
babun C.B.

1. Cuibl pe3aHus Ipu TOYEHUH U UX XapaKTepucTuka. GakTopsl
BIIMSIIOIINE HA CUJIbI PE3aHUS.
2. Cseprenue. Cxema 00pabOTKH, peKUMBI PE3aHUS, CUIIbl PE3aHUS
Y UX OIpE/IECIICHUE.

MUHOEBP ®I'bOY
BIIO
"MATU "- PTTY
HUMCHU
K.2.IlnonkoBckoro

Kadenpa "TexHOMOTHS IPOU3BOICTBA
aBHAIIMOHHBIX ABUTaTelei"
3K3AMEHAIIMOHHBIN BUJIET N 6
0 IMCLIUIUTHHE
"Teopus pe3anusi u
pexxyuii HHCTpyMeHT"

O-1 Ne 14

VTBEPXIAIO
3aB. xadeapoit
babun C.B.

=

MeTonbl U3MepeHus U pacueTa Cujl pe3aHusl.

2. Knaccudukanus cBepi. KoHCTpyKIust 1 reOMeTpusi CIIUPaTbHBIX
Y IEHTPOBOYHBIX cBepi. O6nacTs npuMmeHenus. CrocoOsl
3aTa4yMBaHUs CBEPIL.




MUHOBP ®I'bOY
BIIO
"MATH "- PI'TY
AMCHH
K.2.Ilnonkosckoro

Kagenpa "Texnonorus nponusBocTsa
aBUALIMOHHBIX ABUraTenen"”
3K3AMEHAIIMOHHBIN BUJIET N 7
T10 AUCTIUIUTIHE
"Teopusi pesanus u
pexKyuIuii MHCTpyMeHT"

O-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. TenuoBble siBJICHUA MIPU pe3aHuu. Temneparypa pe3aHus.

®dakTopbl, BAUSIIONIME HA TEMIIEPATYPY PE3aHUS.

2. KoHCTpyKIHUS M TEOMETpUs IEPOBBIX, PY)KEUHBIX M KOJIbLIEBBIX
CBEpJI, 00JIaCTh TPUMEHEHUS.

MUHOBP ®I'BOY
BIIO
"MATU "-PITY
AMCEHHU
K.D.1lnonkoBckoro

Kagenpa "Texnonorus npou3BoacTsa
aBUALIMOHHBIX JBHTaTenen"”
3K3AMEHAIIMOHHBIN BUJIET N 8
10 TUCLUIUINHE
"Teopus pe3anus u
peKyLlIMid MHCTPYyMeHT"

O-1 Neo 14

YTBEPXIAIO
3aB. xadeapoit
babun C.B.

1. M3HOC 1 CTOMKOCTB PEXKYIIEro HHCTpyMeHTa. DakTophl,
BIMSAIOIINE HA N3HOC. OnpeneneHne OoNTUMaIbHON CKOPOCTH

pE3aHus.
2. 36HKCpOBaHH€Z PECKUMBI pC€3aHUsA, CUIIBI PE3aHUA IIPU
3CHKCPOBAaHUU.
MUHOBP OI'BOY Kadenpa "TexHOMOTHS IPOU3BOICTBA YTBEPXIAIO
BIIO ABUALMOHHBIX ;[Bnrazeneﬁ" 3aB. xadeapoit
"MATH"-PTTY 9K3AMEHAIIMOHHBbIU BUJIET N 9 baoun C.B.

HMEHHU
K.2.IlnonkoBckoro

Mo AUCIHUIIIINHC
"Teopus pe3anus u
pexyuii HHCTpyMeHT"
O-1 Ne 14

1. BuOpanuu npu toueHuu. Buasl BuOpaiuii 1 MeTo sl 00pbOBbI C
BUOpAIUSMU.
2. Knaccudukanus senkepoB. KoHcTpykums u reoMeTpust
CHOUPAIBHBIX IMJIMHIPUYECKUX, KOHUYECKHX 36HKEPOB.




MUHOBP ®I'bOY
BIIO
"MATH "- PI'TY
AMCHH
K.2.Ilnonkosckoro

Kagenpa "Texnonorus npon3BoJcTsa
aBUALIMOHHBIX ABUraTenen"”
3K3AMEHAIIMOHHBIN BUJIET N 10
T10 AUCTIUIUTIHE
"Teopusi pesanus u
pexKyuIuii MHCTpyMeHT"

O-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. MeToibl HA3HAYEHUS PEKUMOB PE3AHMUS.
2. KoHCTpyKIUs U TeOMETpHUs HacaIHbIX, COOPHBIX 36HKEPOB.
3eHKepHI JUIsl TIIyXUX OTBEPCTUM, CTYIIEHYAThIE 3€HKEPHI.

MUHOBP ®I'bOY Kadenpa "TexHomorus npon3BoaCcTBa YTBEPXJAIO
BIIO ABUAIIMOHHBIX JBHTaTENCH" 3aB. xadeapoit
"MATH"-PTTY 9K3AMEHAIIMOHHBIN BUJIET N11 baoun C.B.
UMCEHHN N0 JUCLIUIUIMHE
K.2.1llnonkoBckoro "Teopusi pe3aHusi u " "
pexxymuii HHCTpyMeHT"
O-1 Neo 14
1. ITapameTpbl KauecTBa MOBEPXHOCTHOTO CJIOS U UX
XapaKTCPUCTHKA.
2. PaBBeprIBaHI/IG. Pexxumel pE€3aHuA, CUIIBI pE€3aHus ITPHU
Pa3BCPTHIBAHUH.
MUHOBP OI'BOY Kadenpa "TexHOMOTHS IPOU3BOACTBA YTBEPXIAIO
BIIO aBHAIIMOHHBIX ABUTaTelei" 3aB. xadeapoit
"MATH "-PITY | DK3AMEHALIMOHHBII BUJIET N12 Batun C.B.

HUMCHU
K.2.IlnonkoBckoro

0 JTUCLIUIUIUHE
"Teopust pe3anus u
pexyuii HHCTpyMeHT"
O-1 Ne 14

1. BnusHue nmapamMeTpoB KauecTBa MOBEPXHOCTHOIO CJIOS Ha
paboTOCIOCOOHOCTD JeTajeH.
2. Knaccudukanus pazBepTok. KoHCTpyKIus 1 reoMeTpust
UUJIMHAPUYECKUX, KOHUYECKUX U Pa3BEPTOK JIJIS TIIYXHUX
OTBEPCTHIA.




MUHOBP ®I'bOY
BIIO
"MATH "- PI'TY
AMCHH
K.2.Ilnonkosckoro

Kagenpa "Texnonorus nponusBocTsa
aBUALIMOHHBIX ABUraTenen"”
3K3AMEHAIIMOHHBIN BUJIET N 13
T10 AUCTIUIUTIHE
"Teopusi pesanus u
pexKyuIuii MHCTpyMeHT"

O-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. Knaccudukarms pe3roB. MeTo bl KpEIUICHHUS PEXKYIIUX MIaCTUH
K JIepKaBKaM.
2. O®pesepoanue. CxeMbl Pppe3epoBaHus. PexuMbI pe3aHus mpu
dbpesepoBaHun.

MUHOBP ®I'BOY
BIIO
"MATU "-PITY
AMCEHHU
K.D.1lnonkoBckoro

Kagenpa "Texnonorus npou3BoacTsa
aBUALIMOHHBIX JBHTaTenen"”
3K3AMEHAIIMOHHBINA BUJIET N 14
10 TUCLUIUINHE
"Teopus pe3anusi u
peKyLlIMid MHCTPYyMeHT"

O-1 Neo 14

YTBEPXIAIO
3aB. xadeapoit
babun C.B.

1. Cubl pe3anus npu ppesepoBanun. CXeMbl JEUCTBUS CUI
pe3aHus IpU BCTPEUHOM U MOIMYTHOM (ppe3epOBaHUU.

2. CnocoObl Hape3aHus 3y0uaThIX Kojiec. MeToa KOMpPOBaHUS:
CXEMbI 00pa0OTKH, PEXYIIUA HHCTPYMEHT U PEXKUMBI PE3aHMUSL.

MUHOEBP ®I'bOY
BIIO
"MATU "- PTTY
HUMCHU
K.2.IlnonkoBckoro

Kadenpa "TexHOMOTHS IPOU3BOICTBA
aBHAIIMOHHBIX ABUTaTelei"
3K3AMEHAIIMOHHBINA BUJIET N 15
0 IMCLIUIUTHHE
"Teopus pe3anusi u
pexxyuii HHCTpyMeHT"

O-1 Ne 14

VTBEPXIAIO
3aB. xadeapoit
babun C.B.

1. MHcTpyMeHTallbHbIE MaTEpPHAIIBI U X XapakTepuctuka. O01acTh
MPUMEHEHUSI UHCTPYMEHTAJIbHBIX MaTEPUAJIOB.
2. Knaccudukanus ¢ppe3. KoHCTpyKIHsS 1 reoMeTpuHst
UUIMHAPUYECKHUX, KOHIEBBIX, TOPLEBBIX (pe3.




MUHOBP ®I'bOY
BIIO
"MATH "- PI'TY
AMCHH
K.2.Ilnonkosckoro

Kagenpa "Texnonorus nponusBocTsa
aBUALIMOHHBIX ABUraTenen"”
3K3AMEHAIIMOHHBIN BUJIET N 16
T10 AUCTIUIUTIHE
"Teopusi pesanus u
pexKyuIuii MHCTpyMeHT"

O-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. AOGpa3uBHbIEC MaTepHalbl U UX XapakTepuctuka. O01acTb
NpUMEHEHUs1 a0pa3uBHBIX MATEPUATIOB.
2. KoHcTpykuus u reoMeTpus IMOHOYHBIX U (hacOHHBIX (pe3.
®opmbl pexxymux 3yObeB (hpe3 U UX 3aTouKa.

MUHOBP ®I'BOY
BIIO
"MATU "-PITY
AMCEHHU
K.D.1lnonkoBckoro

Kagenpa "Texnonorus npou3BoacTsa
aBUALIMOHHBIX JBHTaTenen"
3K3AMEHAIIMOHHBINA BUJIET N 17
10 TUCLUIUINHE
"Teopus pe3anusi u
peKyLlIMid MHCTPYyMeHT"

O-1 Neo 14

YTBEPXIAIO
3aB. xadeapoit
babun C.B.

1. Cunbl pe3aHusi IPU TOUCHUH U UX XapaKkTepucTuka. GakTopbl
BIIUAIOLIME, HA CUJIbI PE3AHUS.

2. Hapesanue 3y0uaThIX KoJec METO/IOM OOKaTKU. CXeMbl
00pabOTKH U PEKUMBI PE3aHMs Hape3aHUe 3y0uaThIX KOJec

JIOJIOSIKAMU.
MUHOBP OI'BOY Kadenpa "TexHOMOTHS IPOU3BOICTBA YTBEPXIAIO
BIIO aBHAIIMOHHBIX ABUTaTelei" 3aB. xadeapoit
"MATH "- PITY 9K3AMEHAIIMOHHBIA BUJIET N 18 ba6un C.B.

HMEHHU
K.2.IlnonkoBckoro

Mo AUCIHUIIIINHC
"Teopus pe3anus u
pexyuuii HHCTpyMeHT"
O-1 Ne 14

1. epopmauus metaina npu pezanuu. KauectBeHHas u
KOJIMYECTBEHHAs OlLIEHKA CTENeHH AedhopMaIinu.

2. CxeMbl 00pabOTKU U PEKUMBI pPe3aHUs Hape3aHue 3y0uaThIx
KoJiec 4epBsiuHbIMH (ppezamu. OCHOBHBIE IBMKEHUS, YCTAHOBKA
dbpe3sbl mpu 06paboTKe MPSIMO3yObIX, KOCO3YOBIX U YEPBSIUHBIX

KOJICC.




MUHOBP ®I'bOY
BIIO
"MATH "- PI'TY
AMCHH
K.2.Ilnonkosckoro

Kagenpa "Texnonorus nponusBocTsa
aBUALIMOHHBIX ABUraTenen"”
3K3AMEHAIIMOHHBIN BUJIET N 19
T10 AUCTIUIUTIHE
"Teopusi pesanus u
pexKyuIuii MHCTpyMeHT"

O-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. ITapameTpsl KadecTBa MOBEPXHOCTHOTO CJIOS. XapaKTePUCTUKA
napaMeTpoB KauecTBa U X B3aMMOJICHCTBHE.
2. Cxembl 00pabOTKHU M PEKUMBI pe3aHUs Hape3aHUE KOHUYECKUX
3y04aThIX KOJIEC.

MUHOBP ®I'BOY
BIIO
"MATU "-PITY
AMCEHHU
K.D.1lnonkoBckoro

Kagenpa "Texnonorus npou3BoacTsa
aBUALIMOHHBIX JBHTaTenen"”
3K3AMEHAIIMOHHBINA BUJIET N 20
10 TUCLUIUINHE
"Teopus pe3anusi u
peKyLlIMid MHCTPYyMeHT"

O-1 Neo 14

YTBEPXIAIO
3aB. xadeapoit
babun C.B.

1. Cuibl pe3anus npu cBepieHUU. MeToauKa onpeneneHus Cuil
pe3anus. OnpeneneHue yCUianil KperieHus CBEpIia B OTBEPCTUI
LITTUHETIA.

2. CnocoOsbl poTAruBanus. 'eoMeTpust KpyroBbIX MPOTSKEK.
Pexxumbl pe3anus Npu NPOTATUBAHNUM.

MUHOEBP ®I'bOY
BIIO
"MATU "- PTTY
HMEHHU
K.2.IlnonkoBckoro

Kadenpa "TexHOMOTHS IPOU3BOICTBA
aBHAIIMOHHBIX ABUTaTelei"
3K3AMEHAIIMOHHBINA BUJIET N 21
0 IMCLIUIUTHHE
"Teopus pe3anus u
pexyuii HHCTpyMeHT"

O-1 Ne 14

VYTBEPXIAIO
3aB. xadeapoit
ba6un C.B.

1. Cubl pe3anus Ipyu UAITMHAPUYECKOM (Ppe3epOBAHUM.
Omnpenenenue cun pezanus. Cxema IEUCTBUS CHII PE3AHUS TIPU
BCTPEYHOM U MTONYTHOM (ppe3epOoBaHUHU.

2. Tunsl numdoBaTbHBIX HHCTPYMEHTOB. O003HaUeHNE
UHCTPYMEHTOB, 00J1aCTh MPUMEHEHUS.




MUHOBP ®I'bOY
BIIO
"MATH "- PI'TY
AMCHH
K.2.Ilnonkosckoro

Kagenpa "Texnonorus npou3BoacTsa
aBUALIMOHHBIX ABUraTenen"”
3K3AMEHAIIMOHHBIN BUJIET N 22
T10 AUCTIUIUTIHE
"Teopusi pesanus u
pexKyuIuii MHCTpyMeHT"

O-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. MeTonuka Ha3HAYCHUS PSIKUMOB PE3aHMS.
2. Cxewmsbl numdoBanus. OCHOBHBIE JBIKEHUS, 00J1aCTh

IIPUMCHCHMUS.
MUHOBP ®I'bOY Kadenpa "TexHomorus npon3BoaCcTBa YTBEPXJAIO
BIIO ABUAIIMOHHBIX JBHTaTENCH" 3aB. xadeapoit
"MATH "- PI'TY 9K3AMEHAIMOHHBIA BUJIET N 23 ba6un C.B.

AMCEHHU
K.2.1llnonkoBckoro

10 JTUCHHMITTIMHEC
"Teopus pe3anusi u
pexxymuii HHCTpyMeHT"
O-1 Ne 14

1. M3HOC U CTOMKOCTH pexyiiero nHcrpymenTa. daxkrtopel,
BIUAIOIIKE HA N3HOC. OnpeneneHne ONTUMaIbHONU CKOPOCTH

pe3aHusl.

2. llleBunroanue. Cxema o0pabOTKHU, OCHOBHBIEC IBUKEHUS MTPU
IIEBUHTOBaHUH.

MUHOEBP ®I'bOY
BIIO
"MATU "- PTTY
HMEHHU
K.2.IlnonkoBckoro

Kadenpa "TexHOMOTHS IPOU3BOICTBA
aBHAIIMOHHBIX ABUTaTelei"
3K3AMEHAIIMOHHBINA BUJIET N 24
0 IMCLIUIUTHHE
"Teopus pe3anus u
pexyuii HHCTpyMeHT"

O-1 Ne 14

VYTBEPXIAIO
3aB. xadeapoit
ba6un C.B.

1. BnusiHHe mapamMeTpoB KauecTBa MOBEPXHOCTHOTO CJIOS Ha

paboTOCIOCOOHOCTH JIeTael MpH dKCILTyaTaluu.

2. Jlenrounoe mmudoBanne. CxemMbl NUM(OBAHUS, PEKUMBI
00paboTKH, 00J1aCTh TPUMEHEHUS.




MUHOBP ®I'bOY
BIIO
"MATH "- PI'TY
AMCHH
K.2.Ilnonkosckoro

Kagenpa "Texnonorus nponusBocTsa
aBUALIMOHHBIX ABUraTenen"”
3K3AMEHAIIMOHHBIN BUJIET N25
T10 AUCTIUIUTIHE
"Teopusi pesanus u
pexKyuIuii MHCTpyMeHT"

O-1 Ne 14

YTBEPXIAIO
3aB. xadenpoi
babun C.B.

1. MHCTpyMEHTaNBHBIC MaTepUalbl. XapaKTEPUCTHKA U CBOICTBA
MaTepuaioB, 001acTh MPUMEHEHHUS.
2. XoHuHTOBaHMeE, cynephuHuIl, NpUTUpPKa. CXEMBbI U PEKUMBI
0o0pabdoTku. O01acTh MPUMEHEHHUS.






