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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.05 KoHCTPYKTOPCKO-TEXHO/IOTNYecKoe obecrieyeHre MallIMHOCTPOUTE/ILHBIX MPOU3BOACTB
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kacdenpa E2 TEXHOJIOT'US 1 ITIPOU3BOJICTBO APTUJIJIEPUMCKOI'O
BOOPYXXEHUSA
HemueB bopuc AHaTtonbeBud, K.T.H., JOLIEHT, JOLEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpammel E2 TEXHOJIOT WA U ITIPOU3BOJCTBO APTUJVIEPUMICKOT'O
BOOPYXEHUA

3apenyromui kKadeapoit @emocor A.B., K.T.H., 01].

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E2 TEXHOJIOTUSA Y ITPOU3BO/ICTBO APTU/IJIEPUMCKOI'O BOOPY KEHUS

3aBenyromuii kadenpoii @enocos A.B., K.T.H., f01].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJIOTTYECKASI OCHACTKA JIJISI OBPABOTKHU INTYBOKNX OTBEPCTHUI MAJIBIX
JUAMETPOB

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[MK-1.3 — CrocobeH pa3pabaTeiBaTh peKOMEHJAIMM W TEeXHOJOTHM, CBfI3aHHble C TIPAKTHUeCKUM
WCTIOb30BaHUEM CIelMarbHOr0 MHCTPYMEHTa M OCHACTKU [JJi M3TOTOBJIEHWS JeTasell CreLyanbHOro
MalIMHOCTPOEeHUs

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
IK-1.3

3HAHUS:

Ha ypoBHe npezcTaB/ieHusi, BOCOPOU3BeeHUS U IOHUMaHUSI 3HaTh:

BOIMPOCHI TEXHOJIOTUUHOCTH W YIIpaBeHUs] KaueCTBOM TIPOAYKI[MA Ha Oa3e HOBEWIIMX MaTepuasoB U
VMMEIOIIIEroCsl OTbITa B 00/IaCTU MCC/IIOBAHUN M TPOM3BO/ICTBA CHUCTEM, MPOrPECCUBHON W IEPCITEKTUBHON
TeXHOJIOTUM TIPOM3BO/ICTBA, BOMPOCHI 3KOJIOTMM M 3allMThl OKpY’Katolllel cpefbl; ZelCTBYIOIMe MeTOAUKH,
I'OCTer u OCThI Ha W3TOTOBJIEHUWE CIIELU3[eMM, TeXHOJOTHI0 U TUIIOBbIe TEeXHOJIOTHUEeCKHe IIPOIleCChl
TIPOM3BO/ICTBA CIEIU3/e/HM, TPUMEHsIEMble MaTepHasibl U CIIOCOObI MX 00pPabOTKH, OCHOBBI aBTOMATH3al[UH
MPOM3BO/ICTBA, 00OpY/IOBaHWE W CPEJCTBA AaBTOMATU3Al[UM TEXHOJOTHMUECKUX TPOIECCOB TPOU3BO/ICTBA
Crieliu3/ieNivii, TeOpUIO MJIaHWPOBaHUs SKCIIePUMEHTOB;

YMEeHUsi:

ParjoHasbHO 3KCIUTyaTUPOBATh IMPOM3BO/ICTBEHHOE 000DYZOBaHME W TEXHOJIOTHUECKYH) OCHACTKY,
yMpaB/sTh JeWCTBYIOLUUMU TeXmpoljeccaMu 00paboTKy gertaneli ¥ COOPKM CHUCTEM C WCIOIb30BaHUEM
coBpeMeHHbIX MeTofoB, B ToM umcie ACY TII, o60CHOBbIBaTh HOBble MPUHLMIIBI W HAllpaB/JeHUs B
TPOU3BOACTBE CIELU3[e/Ndd W [pPOBOAUTH HAayuHble MCC/IE€OBAaHUS, UCIONb30BaTh COBPEMEHHYIO
BBIUMC/IUTEILHYI) TEXHUKY, pa3pabaTblBaTh U BECTU TEXHUUECKYH) JOKyMEHTal[Ml0, OpTraHW30BHIBATh
TIOBBIIIIEHNE KBaMM(PUKALMK paboumx, B/IaieTh PallMOHAIBHBIMU TIPUEMAMU TTOMCKA U UCTIONh30BaHUS HayuHO-
TeXHUYeCcKol nHpopMaLy;



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucunnmmaa TEXHOJIOTMYECKASA OCHACTKA /11 OBPABOTKMU ITTYBOKHMNX
OTBEPCTUM MAJIbIX TUAMETPOB sipnsieTcs AUCLUILTAHON YacTH, (JOpMHpYeMoii yuacTHHKaMH
o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpamMmbl MOATOTOBKY 110 HaripaeieHuto 15.03.05
KoHcmpykmopcko-mexHonozuueckoe obecneueHue MawiuHOCMpoumesbHbIX NPOU3800CMS.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
METAJUIOPEXYIINE CTAHKH, PE3AHUE MATEPUAJIOB, OCHOBBI TEXHOJ/IOTUHN
MAIIMHOCTPOEHHUSA, PEXYIIVI WHCTPYMEHT, JETA/IM MAIIMH W OCHOBBI
KOHCTPYUPOBAHUNSI, METPOJIOI'Us n OCHOBBI B3ANUMO3AMEHSEMOCTUN,
NMH)XXEHEPHASI 1 KOMIIBIOTEPHAS TPA®UKA, TEXHOJ/JIOTUYECKHUE ITPOILIECCHI B
MANIMHOCTPOEHUY, IMMPOEKTUPOBAHUE W M3rOTOB/JIEHUE 3AIOTOBOK JETAJIEN
OBIIETO U CIIEITUA/IBHOTO MAIIIMHOCTPOEHUS.

CopepkaHvie  JUCIMIUVIMHBI ~ SIB/IA€TCS  OCHOBOW Myii  ocBoeHus gucturuiid:  BUBPAIIUNA
TEXHOJ/JIOT'MYECKUX CUCTEM, TEXHOJIOIrusi IMPOMU3BOACTBA CIIAPO,
KOMIIBIOTEPHOE ITPOEKTUPOBAHUE CIIEITUAJIBHOI'O UHCTPYMEHTA.

I[MpenBapuTebHBIE KOMITETEHLH, COPMHUPOBaHHBIE Y 00yUarOILerocs 0 Havuasa U3yueHus JUCLATUTAHBL:

¢ OIIK-3 — CriocobeH BHe/IPITh U 0CBaMBaTh HOBOE TEXHOJIOTHUECKOe 000pyAoBaHMe

¢ OIIK-5 — CriocobeH UCMOo/Ib30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIINE B TIPOIIeCCe
W3rOTOBJIEHUST MAllIMHO CTPOUTE/TBHBIX U3/e/THi TpeOyeMoro KauecTBa, 3a/JaHHOTO KOJTMUeCTBa MpH
HaVMEHBIIMX 3aTpaTax 0bIleCTBEHHOTO TPY/a

¢ OIIK-6 — CrniocobeH MOHUMATh TIPUHITUTIBI PAb0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH
WCTIO/Tb30BaTh WX JJIs PellieHus 3a7iad 1MpodeCCUOHATBHOM e TeTbHOCTH

¢ OIIK-9 — CriocobeH yuacTBOBaTh B pa3paboTKe TIPOEKTOB U3/Ie/IM MAllIMHOCTPOEHUS

e TIK-1.1 — CniocobeH OCyIIeCTB/ISATh TEXHOJIOTUUECKYIO MOATOTOBKY ITPOH3BO/ICTBA
MalllMHOCTPOUTEIbHBIX U3/Ie/iA HU3KON CJI0KHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Ilenecoo0pasHoCTh NPUMeHEHHsI HHCTPYMEHTA ¢ Hapy)XHbIM nogsoaom COXXK
Ui 00padoTKy rIyGoKUX oTBepcTHii Anamerpom 8...30 mm. LlenecoobpasHocTsb
4 7 [pUMeHeHHsI IHCTPYMEHTa ¢ Hapy)XHbIM 1oABofoM COXK a5t 06paboTku ry6GoKix 12 6 2 4 6 10
orBepcrHii iuamerpom 8...30 Mm. CpaBHeHHe Crioco6oB 06paboTKH ryGOKHUX OTBEPCTHIA C
Hapy’>KHbIM U BHyTpeHHUM roBozioM COXK. O6ocHoBaHMe 1je1eco06pa3HOCTH NPUMEHeHHst
HMHCTPYMEHTA C Hapy>XHbIM nofiBogoM COXK as1st 06pabotku otBepcTHii fruameTpom 8...30 MM.
Paspen 2. OGopynoBanue /st 00paboTKu riy0okux orBepcTuii. IlepeoGopyaoBanue u
OCHAIIleHHe YHHBePCa/IbHbIX TOKAPHO-BHHTOPE3HBIX CTAHKOB /s 06Pab0oTKH Ha HUX
4 7 ry6oKux oTBepcTrii. OCHOBHBIE 0COGEHHOCTH 060DPYAOBAHYS, PeAHA3HAYEHHOTO [JIS 19 9 3 6 10 15
ry6okoro cBepsieHust. OpraHbl yripaB/ieHus cTaHKaMmu. [Tepeo6opyzioBaH1e U OCHalLieHHe
YHUBepCa/bHBIX TOKAPHO-BUHTOPE3HBIX CTAHKOB 21t 06pabOTKH [yGOKNX OTBEPCTHIL.
IIpumeps! epeo6opyAOBaHIS YHUBEPCAIbHBIX CTAHKOB /I Lie/eil [1y60KOro CBeprieHys.
Paspen 3. PekoMeH/jal{uu 1o NPOeKTHP Mac/onpué OB /I/Is1 CBep/IeHHsI
r/yGOKHX OTBEPCTHIi Ma/IbIX AHMAMETPOB. PekoMeH/[aLHH 10 IPOEKTHPOBAHHUIO
4 7 MacJIONPHEMHHUKOB Ji/ist [IyGOKOrO CBEpJIEHHsI OTBEPCTHIT MasIbIX uameTpoB. OcoBGeHHOCTH 19 9 3 6 10 15
MPOEKTHPOBAHMSI: y3/1a 6a3MpOBaHKsI 3ar0TOBKH M TePBOHAYa/IbHOTO HarpaB/IeHHs
CBepJIM/ILHOM TONIOBKH, y3/1a FepMeTH3aLiy BHYTPEHHUX M0/I0CTel MaC/I0NpPUEMHHKA, y3/1a
6a3upoBaHKs U repMeTH3aLyu CTebrs.
Paspen 4. Pa3HOBU/IHOCTH TEXHOJIOTHYECKOH 0CHACTKH /ISt 00paGoTKH ryGoKuxX
4 7 oTBepcTHil. Pa3HOBHIHOCTH TEXHO/IOTMYECKOM OCHACTKH Jiisi 06paboTKH r1y6O0KHX 13 6 2 4 7 15
OTBEPCTHIi: aTPOHBI CTAHKOB, JIIOHEThI U CTe6/IeBbIe OMOPbI, HAlPaBJISIOL{e CTOMKH,
TI0/jaolIiasi KapeTka ¥ MHCTpyMeHTanbHas 6abKa, cTe6/u /7151 CBEP/T Iy6OKOro CBep/IeHH .
Paszpen 5. CxeMbl yCTAaHOBKH H NOATOTOBKA 3aroTOBOK IO I1y0oKoe cBepsieHHe. CXeMbl
YCTaHOBKM 3aroTOBOK Ha CTaHKax [yGoKoro cepsieHust. Bei6op uricra onop, y4ér
4 7 PaCIIoNoXKeHusI TOTO WK MHOTO KOHLIA 3arOTOBKH K Harlpas/isitoLLiel cToiike. [ToaroroBka 13 6 2 4 7 15
3ar0TOBOK 107 [TIyGOKOe CBep/IeHHe. Y UéT 3aBUCHMOCTH [OATOTOBKU 3ar0OTOBOK OT
HCII0/Ib3yeMOro 060py/10BaHHsI, PUHSTOMN CXeMBI U jaMeTpa CBepJIeHHs], THIa
TPOM3BO/ICTBA, TIPUHSTOI TEXHONOTUU M APYTHX (GaKTOPOB.
Paspen 6. OcoGeHHOCTH 00pa30BaHuUsA U CIIOCO0BI yMeHbIIEHHS YBOJOB NPH IIy00KOM
CBepJIeHHH 0TBepCTHii fuamerpom 8...30 MM. MeTopb! oGecnieueHusi Ge3BUOPALHOHHOIO
4 7 nponecca ceepsrenust. OcobeHHOCTH 06pa30BaHust ¥ CIOCOOb! yMEHBIIEHHST YBOLOB TIPU 19 9 3 6 10 15
ry6OKOM CBepsieHnH 0TBepCTHi AuameTpoM 8...30 Mm. OrrcaHue TpUuMeHsieMoi
TEeXHOJIOTMU ITyGOKOro cBep/ieHns. PaKToOpEI, BIXSIOLIME Ha YBOJ. MexaHn3m 06pa3oBaHUst
yBozia. Metozp! oGecriedeHnst Ge3BHOPAIMOHHOIO MIPOLieCCca CBep/IeHNs.
Paspen 7. IIpuGopbl KOHTPO,Isi PAMO/IHHEHHOCTH 0CH, HCKPHUBJ/IEHHS OCH, YBO/{0B H
Ppa3sHocTeHHOCTH. [IprOOpb! KOHTPOJIS IPSIMOIMHEHOCTH OCH U MCKPUB/IEHHS OCH.
4 7 YCTPONCTBO U TeXHUUECKHe XapaKTePHUCTUKH TIPHMeHsieMbIX Tpu6opoB. IIpr6opsI KOHTpOsS 13 6 2 4 7 15
YBOJIOB M Pa3HOCTEHHOCTH. YCTPOWCTBO U TeXHUUYECKHE XapaKTePUCTHUKHU TIPUMEHsIeMbIX
1prubopoB.
Bcero 3a 7 cemecTp 108 51 17 34 57 100
Bcero o gucnymmHe 108 51 17 34 57 100
o
3.2. AyAMTOPHBIN IPAKTHKYM
Oo0nem,
Ne Homep 1 HanMeHOBaHue pas3pjesa
Tema NMPAKTHYE€CKOIr'0 3dHATHUA ayA.
n/n JUCIMIL/THHBI
YacoB

Pazgen 1. Ilenecoobpa3HocThb
TIpUMeHeHUsI THCTPYMeHTa C HapyKHbIM

nozeogoM COXK 151 00paboTKM
ryOOKUX OTBEPCTHH AiriameTpoM 8...30
MM.

CpaeHeHue crioco6oB 06paboTKu TmyOoKHX
OTBEPCTHIA C HAPY>KHBIM ¥ BHYTPEHHUM ITOJBOIOM
COX.

Ob6ocHoBaHue 1jes1ec000pa3HOCTH TPUMEHEeHUsT
WHCTPYMeHTa C Hapy)kHbIM nogsozgoM COX pis
006paboTku ryboKuX oTBepCTHi quametpom 8...30
MM.

Pa3zen 2. ObopyznoBanue [ijist 00paboTKu
rTyOOKUX OTBEPCTHIA.

IMepeobopynoBaHue U OCHAIT[EHHE
YHUBePCaIbHBIX TOKaPHO-BUHTOPE3HbIX
CTaHKOB /7151 00paboTKM Ha HUX
rTyOOKHX OTBEPCTHUH.

OcHoBHbIe 0CcOB6EHHOCTH 0060pyI0BaHMUS,
npe/iHa3HaYeHHOT0 /1715l ITyOOKOro CBep/IeHusl.

Pa3HOBU/IHOCTU CTAHKOB [i/Is TTyOOKOTO
cBepsieHusi. OpraHbl yripaBaeHUs] CTaHKaMU.

[Tepeo6opyzoBaHKe 1 OCHAIlleHHe YHUBePCalbHbIX
TOKapHO-BUHTOPE3HBIX CTAHKOB /i1 06paboTKK Ha
HHUX ITyOOKUX OTBepCTHii. [IpruMephl
repeo0Opy/I0BaHUsT YHUBEPCAIbHBIX CTAHKOB IJIst
1esiel TyOoKOro CBep/IeHUs.
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6 |Pasgen 3. PekomeHganmu 1o Pa3paboTka peKOMeHZAI[|H 110 TIPOEKTHPOBAHUIO 2
MPOEKTUPOBAHUIO MAaC/IOTIPUEMHUKOB  |y3/1a 6a3UpOBaHUs 3ar0TOBKU U MEPBOHAYA/ILHOTO
[J1s1 CBepJIeHusI TTTyOOKMX OTBEePCTHI HarpaB/eHus] CBep/IUIbHOM FOMOBKU B
MaJlbIX AUaMeTpOB. Mac/IONpUEMHUKe.
Pa3paboTka peKoMeHAI|i 110 TIPOEKTHPOBAHUIO
7 y371a repMeTH3aL[ii BHYTPEHHUX MOI0CTeN 2
MacJ/IONpUéMHUKa.
8 Pa3paboTka peKOMeHaI|i 110 TIPOEKTHPOBAHUIO ’
y371a 6a3upoBaHus U repMeTH3aLlyu cTebis.
AnHanmu3 pa3nuuHbIX (aKTOPOB, BIMSIOIINX HA
9 BbIOOp MaTPOHOB CTAHKOB, JTFOHETOB U CTE6/IEBBIX ’
OTIOp /17151 KOHKPEeTHBIX YC/IOBUI 06paboTKu
Pa3nen 4. Pa3HOBUIHOCTU .
. ryOOKUX OTBEPCTHA.
TeXHOJIOTHUe CKOW OCHACTKH ISt
06paBOTKH TTyGOKHX OTBEPCTH. AHanu3 pa3nuuHbIX CI)EKTOROB, B/IMSIIOIIMX Ha
10 BLIOOD HanpasIAtolel CTOHKH 1 ’
WHCTPYMeHTa/nbHO# 60abku. Pacuet mapameTpoB
cTebseti 1151 CBEPJT I1yOOKOTO CBEP/IEHUSI.
CxeMbl yCTaHOBKH 3aT'OTOBOK Ha CTaHKax
1 rimybokoro cBepnenusi. Beibop uncna omop, yuer ’
PacIio/ioyKeHHsl TOT0 WM WHOTO KOHIIA 3ar0TOBKU K
Pa3gen 5. CxeMbl yCTaHOBKHU U HarTpaBJ/IsAoNeli CTolKe.
TIO/IrOTOBKA 3ar0TOBOK 107 T/Ty00OKOe [MToAroToBKa 3aroTOBOK TOZ, IyOOKOe CBepiieHue.
CBep/ieHue. YueT 3aBUCUMOCTH MOATOTOBKU 3arOTOBOK OT
12 WCTI0/Tb3yeMOTo 000pYZIOBaHMS, TPUHATOW CXeMbI U 2
MamMeTpa CBepJIeHMs], THIa TIPOU3BO/ICTRA,
TIPUHATOU TEXHOJIOTUX U IPYTUX (DaKTOPOB.
MeTo/pb! 0becrieueHys: 6e3BHOPALIOHHOTO
13 niporjecca cBepsieHHsi. OCHOBHBIe C110COOB 60PbOBI 2
C BUOpaIUAMHU.
Paszen 6. OcobenHHoCTH 0Opa3oBanHus 1 (MI3MeHeHMe YBOZA TI0 JI/TUHE TPU CBEP/IeHUH
14  |ciocoOvl yMeHbIIeHHSsT YBOZOB MPU cBepxm1yOoKux oTBepcTHid. CriocoObl yMeHbIlIeH s | 2
r1yOOKOM CBepJieHHH OTBEPCTHI yBOZa.
AvametpoM 8...30 MM. MeTozbl Oco6eHHOCTH 06pa30BaHKs U CIOCOObI
obecrieueHust 6e3BUOPALIMOHHOTO YMeHBILIeHHS YBOJOB TPU IJTyOOKOM CBepJIeHUH
15 rponiecca CBep/IeHu. oTBepcTHii fuameTpoM 8...30 MM. OnvcaHuve 2
MIPYMeHsIeMOM TeXHOJIOTHUH ITyD0KOTO CBepJieHusl.
dakTophl, BAUAOLIME Ha YBOJ. MexaHU3M
obpa3oBaHus yBOZA.
16 Pazpen 7. HPI/I6OPLI KOHTPOJISA [TpubOpBI KOHTPOJISI IPSIMOJIMHEHHOCTH OCU U ’
MIPSIMOJIMHEMHOCTU OCH, UCKPUBJIEHUsT ~ |UCKPUBJ/IEHUS OCH.
17 |ocu, yBOJOB U pa3sHOCT@HHOCTH. [TpubOpBI KOHTPOJISI YBOJIOB U Pa3HOCTEHHOCTH. 2
Bcero 3a 7 cemectp 34
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
Ne Homep 1 HauMeHOBaHUe pa3jea Oo0mnem,
Copep)xaHue yueGHOro 3ajaHus
n/n JUCLMITTUHBI 4acoB
1 IToproroBka K nekuyu Ne 1. CaMocToSTe/IBHOE 2
H3yueHue.
[ToproroBka K rpakThuyeCckomy 3aHATHIO Ne 1.
2 |Pazgen 1. Llenecoobpa3HoCTh CpaBHeHue criocob6oB 06paboTKM ry00KUX 0TBEPCTUI 1
TIpUMEHeHUs: UHCTPYMeHTa C C Hapy>kKHbIM ¥ BHyTpeHHUM TogBogoMm COXK.
Hapy>xHbIM rozBogoM COX ast TToAroToBKa K MpakTHUeCKoMy 3aHATHIO No 2.
06paboTKy r1y6OKKX OTBEPCTHH O06ocHoBaHUe 11e/1eCO00Pa3HOCTH TPUMEHEHHST
3 |guametpom 8...30 Mm. MHCTPYMEHTa C HapyKHbIM rogsogom COX a1 1
06paboTKu ryboKux oTBepCTHi quamerpom 8...30
MM.
4 BrimonHeHre yacTu AOMalllHeT o 3aflaHusl. 2
5 Pazgen 2. ObopyzmoBaHue st IToproroBka K nekuyu Ne 2. CaMOCTOSTeNBHOE 1
00paboTKu T1yOOKHUX OTBEPCTUH. W3y4eHue.
7 28584




10

[Tepeo6opyzoBaHre ¥ OCHAIl[eHHe
YHUBepCaIbHbIX TOKapHO-
BUHTOPE3HBIX CTAaHKOB JI/IsI
00paboTKu Ha HUX ITYOOKUX
OTBEpCTHiA.

ITogroroBka k yiekupu Ne 3. CaMoCTOATETBHOE
H3y4yeHue.

IToaroroBka K mpakTyiyeCcKomy 3aHATHO Ne 1.
OcHOBHBIe 0COOEHHOCTH 060PY/I0BaHMUS,
TnipejHa3HaYeHHOTO0 J11s I7TyDOKOTO CBep/IeHMsl.

[ToaroToBka K npakThyecKoMy 3aHSITURO Ne 2.
Pa3HOBUIHOCTH CTAHKOB [Ijisl T/TyOOKOTO CBEPJIEHUS.
Oprasel yripaBieHUs1 CTaHKaMHU.

IToaroroBka K mpakTiyeCcKomy 3aHATHIO Ne 3.
IMTepeobopyoBaHue U OCHAITIEHHE YHUBEPCATbHBIX
TOKapHO-BUHTOPE3HbIX CTAHKOB [Iji1 00pabOTKH Ha HUX
ry0oKux oTBepcTyil. [TpuMephl iepeoOopy/i0BaHuUsS
YHUBEPCA/IbHBIX CTAHKOB ZIJIs1 11eJ1el IJTy0OKOro
CBepJIeHUsl.

BrinosiHeHue yacTu AOMalllHero 3a/iaHus.

11

12

13

14

15

16

Pazpen 3. PekomeHzaumu no
MTPOEKTUPOBAHHIO MaC/IOTIPUEMHUKOB
IUIs1 CBepJIeHHsT TTTyOOKUX OTBEPCTHIM
MaJibIX UaMeTPOB.

[Toproroska K nekuyu Ne 4. CaMocCTOSTENBHOE
H3yuyeHue.

ITogroroBka k yiekupu Ne 5. CaMmocToATeIBHOE
H3yuyeHue.

IToaroroBka K rpakThuyeckomy 3aHATHIO Ne 1.
Pa3paboTka peKoMeH/Ial|i M0 IPOEKTUPOBAHMIO y3/1a
0a3MpOBaHMs 3arOTOBKH U TIEPBOHAYATBHOTO
HarpaB/IeHus] CBep/IUIbHOMN FOIOBKY B
MacJIONpUEMHUKe.

IToaroroBka K npakTU4yeCcKoMy 3aHATURO Ne 2.
Pa3paboTka pekoMeH/aL{1i 110 TIPOEKTHPOBAHHUIO y3/1a
repMeTH3al{ii BHyTPeHHUX M00CTel
Mac/I0TIpUEMHHUKA.

IToaroroBka K npakTuyeckoMy 3aHATURO Ne 3.
PaspaboTka peKoMeH/aL{1ii 10 TPOEKTUPOBAHUIO y3/1a
0a3upoBaHus U TePMEeTH3aL|N CTeOJIsI.

BrinosiHeHHe yacTu AOMalllHero 3a/iaHus.

17

18

19

20

Pazpen 4. PazHoBUgHOCTU
TeXHOIOTUYECKOM OCHACTKY ISt
00paboTKu Ty6OKHUX OTBEPCTUH.

ITogroroBka K yiekupu Ne 6. CaMmocTosATeIBHOE
H3y4yeHue.

ITogroroBka K npakTAueckomy 3aHaTuio Ne 1. AHanm3
Pa3/TUUHBIX (haKTOPOB, BIUSIONIMX HA BHIOOP MaTPOHOB
CTaHKOB, JIFOHETOB U CTe6/IEBBIX OTOP /711 KOHKPETHBIX
ycnoBuii 06pabOTKH ITyOOKUX OTBEPCTHIA.

IToproroBka K npaktrueckomy 3aHaTvro Ne 2. Ananus
Pa3MUYHBIX (PAKTOPOB, BJAMSIOIMX HA BEIOOD
Harpas/sIoLel CTOMKA U MHCTPYMeHTa/lbHO!M 6abKu.
PacueT napameTpoB cre6seii /151 CBEp/ IIyOOKOro
CBepJIeHHUsI.

BrinosiHeHue yacTu AOMalllHero 3a/iaHus.

21

22

23

24

Pazpnen 5. Cxembl yCTaHOBKU U
TO/ITOTOBKA 3arOTOBOK IO/, ITTyOOKOe
CBepJieHue.

IToproroska K nekuyu Ne 7. CaMOCTOSTeNBHOE
H3yuyeHue.

IToaroroBka K npaktryeckomy 3aHATHIO Ne 1. CxeMbl
YCTaHOBKH 3aroTOBOK Ha CTaHKaX TyOOKOro
cBepreHusi. BeiOop umciia omop, yueT pacroyioyKeHust
TOTO WM UHOTO KOHI]a 3aTOTOBKU K HarlpaB/isitolleit
CTOliKe.

IToaroroBka K pakTU4yeCcKoMy 3aHATURO Ne 2.
IMoxroroBKa 3aroToBOK Mo, Iy6oKoe cBep/ieHHe. YueT
3aBMCUMOCTH IOJIOTOBKU 3aT'OTOBOK OT
UCII0/Tb3yeMOoro 0060py0BaHusl, IIPUHSITON CXeMbI U
JMaMeTpa CBepJIeHUs], TUIla IPOM3BOACTBA, [IPUHSATON
TEXHOJIOTHU U [JPYTUX (PaKTOPOB.

BelImnosiHeHKe YacTu JAOoMalllHero 3aaHus.

25

Pazgen 6. OcobeHHocTH
006pa30BaHuUs U CIIOCOObI

IToproroBka K nekuyu Ne 8. CaMoCTOSTeIBHOE
H3yJeHue.
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26  |yMeHbIIIeHUS YBOJIOB MPU TTyOOKOM
CBepJ/IeHNY OTBEPCTHH JaMeTpOM

8...30 mm. MeTop! 0OecrieueHHst
6e3BUOpALMOHHOTO TIpOIiecca

CBepJ/IeHusI.
27

28

29

30

IMogroroBka k yiekuyu Ne 9. CamocTosATeIBHOE
H3yuyeHue.

IToaroroBka K mpakTyiyeCckomy 3aHATHIO Ne 1.
OcobeHHOCTH 00pa30BaHUSA U CTIOCOOBI YMEHBITIEHUS
YBO/ZIOB IPH I'TyOOKOM CBepJIeH|H OTBEPCTUI
muametpoM 8...30 mMm. OnrcaHye NpUMeHsieMon
TeXHOJIOTHU TTy00KOro cBeprieHus. ®akKTophl,
B/IUSIIOLIME Ha yBOJ,. MexaHusm o6pa3oBaHus yBOZa.

IToproroBka K npakTvyeckoMy 3aHATURO Ne 2.
V3meHeHue yBoJa 110 Ji/IMHE TIPU CBEPJIeHUH TTTyOOKHX
orBepcTHii. Crioco6bl yMeHBILEHHS YBOZA.

IToproroBka K npaktuyeckoMy 3aHsaTHIO Ne 3. MeTogpl
obecrieueHusi 6e3BUOPALIMOHHOTO TIPOLIecca CBepJIeHusl.
OcHoBHbIE CcI0COOBI 60PLOBI C BUOpAIUSIMHU.

BrinosiHeHue yacTu AOMalllHero 3a/iaHus.

31

Pasgen 7. TIpubopbI KOHTPOJISI
32  |npsIMONMHEHHOCTH 0CH,
VICKPUBJIEHUS OCH, YBOZIOB U

33 Pa3HOCTEHHOCTH.

34

IToproroska K nexkuyu Ne 10. CamocTosTensHOe
H3yuyeHue.

IToproroBka K npakrtryeCckomy 3aHATHO Ne 1.
TTpuGOpPBI KOHTPOJISI TIPAMOTMHEHMHOCTH OCH U
HWCKPUBJIEHUS OCH.

IToproroBka K npakTryeCcKomy 3aHATHO Ne 2.
TTpubOpBI KOHTPOJIS YBOJIOB U PA3HOCTEHHOCTH.

BelImnosiHeHHe YacTu JOoMalllHero 3aaHu.

Bcero 3a 7 cemectp

57

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI

CEMECTP

HEJEJ/IM CEMECTPA

1/2(3/4/5| 6 |7|8

9| 10 (11| 12|13 14| 15 | 16 17

7 JIP

P O3 | Op Borp. 3ay, 3au.

YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUECKasi paboTa;
[3 — nomaiHee 3a/iaHue;
Borip. 3au — Bonpock! K 3aueTy;
¢ 3au. — 3aYeT.

Tekyluii KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE UHTEPBAJIbI B
cnemyronumx dhopMax:

JMarHoCTUYecKas pabora;
JIOMalITHee 3a/laHHe;
BOIIPOCHI K 3aUeTy.

ITpomMesKyTouHasi arTecTanus IPOBOAXUTCS B opMax:

3a4yert.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . ITIpoekTrpoBaHue oneparyy raybokoro ceepienus. CI16.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
1994, 98 sk3.

2. N1. @. 3BoH1oB, I1. T1. Cepebpenunkuii, A. I. Cxuptnazze. . TeXHOIOTHU CBep/IeHUs TTyOOKUX
orBepctuii. CaHkT-ITetepOypr: Jlanb, 2022, 3/1. pec.

3. W. ®. 3BoH1IOB, I1. I1. Cepebpenurikuii, A. I'. Cxuptiazase. . TeXHOIOIMU CBep/IeHuUs ITy00KUX
otBepctuii. CIT6.: Jlanb, 2013, 33 3K3.

4. H. ®. YtkuH, F0. Y. Kiwknsies, C. K. I[TnyxHukos. . O6paboTka ry60Kux oTBepCcTHid. JL.:
MaurHoctpoeHnue. JleHUHrp. otg-Hue, 1988, 130 3k3.

5. FO. U. Kuxnsies, b. A. Hemuges, I1. 1. SIkoBneB. . O6paboTka myOOKMX OTBEPCTHI MaJbIX JUaMETPOB.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHoga, 2018, 35 3Kk3.

6. FO. Y. Kwkusie, B. A. Hemries, I1. [I. SIkoesieB. . O6paboTKa IiTy0OKHUX OTBEPCTHI MasIbIX JUAMETPOB.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2018, 371. pec.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuogrueckue u3aHus:
He TpeOyoTCSI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;
2. http://library.voenmeh.ru/jirbis2/ — ®@yHnamenTansHas 6udbmoreka BI'TY «BOEHMEX» um. [].®.
YctuHOBa.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTaIbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — HbOpPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, cTaHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioOHHBIH ITOpTa ITPaBOBOM MH(OPMALUH.
5.5. TIporpaMMHOe 0becrieueHue:
He TpebyeTcsl.

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ odyuarouumucs nocpegcreom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

1. TIpoexTop;
2. AymuTopusi C YMC/IOM MTOCA/JOYHBIX MeCT He MeHbllle KOJMyecTBa 00yJarommxcs.

6.2. IIpakTHyeckue 3aHATHA:
1. AyauTopusi ¢ YMCIOM TOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueli mporpaMme JUCIATLTHHBI
TEXHOJIOTMYECKASI OCHACTKA /IS OBPABOTKU INTYBOKX OTBEPCTUI MAJIbIX TUAMETPOB

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  TEXHOJIOTUYECKASI OCHACTKA [JII OBPABOTKU ITIYBOKUX
OTBEPCTHUM MAJIBIX IUAMETPOB sBnsercss AUCLUIUIMHON 4YacTH, (JOPMHPyeMoOii ydaCTHHKAaMH
o0pasoBare/IbHBIX OTHOIIeHHM Oyioka 1, TmporpaMmbl TIOATOTOBKA 110 HampasaeHuto 15.03.05
KoHcmpykmopcko-mexHonoauueckoe —obecneveHue MAwUHOCMpoUmesbHbIX Npou3eoocms.  JTUCIUTTUHA
peammsyercst Ha ¢akynerete E Opyxue u cucremsl BoopyxeHuss BI'TY "BOEHMEX" um. [1.®. YcruHoBa
kaeapoit E2 TEXHOJIOT'MS U TTIPOM3BO/ICTBO APTU/IJIEPUMCKOI'O BOOPY)KEHUS.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[TIK-1.3 CnocobeH pa3pabaTbiBaTb peKOMEHJALIMM W TeXHOJIOTWH, CBsi3aHHble C TPaKTUYeCKUM
WCIO/Ib30BaHUEM CIIeL[Ma/IbHOTO0 WHCTPYMEHTa U OCHAaCTKU [Jig W3TOTOBJEHHSl JeTajied CIelaJbHOro
MallIMHOCTPOEHMUS.

Cojiep>kaHue JTUCIUTUTUHBI OXBaThIBA€T KPYT BOMPOCOB, CBA3aHHBIX C TMPOW3BOZCTBOM HU3Zle/UMd 0O0IIero u
CrieljuajbHOr0 MalllMHOCTPOeHHUSI.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e JOMaIllHee 3a/laHue;
¢ BOMPOCHI K 3aYeTy.

IIpomMesKyTouHasi arTecTanus POBOAXTCS B popMax:
e 3ayer.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMo# AWCIUITAHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHSA (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTe/bHass paboTa
crygenra (57 a).
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IIpunoxenue 2

K paboueli mporpaMme JUCIATLTHHBI
TEXHOJIOTMYECKASI OCHACTKA /IS OBPABOTKU INTYBOKX OTBEPCTUI MAJIbIX TUAMETPOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexkomenjyemasi iMTeparypa prm:{?éKOCTb’
Pa3zpgen 1. Ilenecoo0pa3HOCTh MPUMeHEHH HHCTPYMeHTa ¢ HapyXHbIM nofBoaoM COXK a1sa 06padoTku
m1y00KHX OoTBepcTHii JuaMerpom 8...30 Mm.
. [IpoekTupoBaHue orepaluu
IMoaroroska K ekiuu Ne 1. CamocTosiTeNbHOe u3ydeHue. TIybokoro ceepienusi: CI16.6I'TY 2
"BOEHMEX" um. [1. ®.
YctuHoBa, 1994 (c. 4-18)
N. ®. 3BoH1oB, II. I1.
Cepebpenutikuii, A. T.
ITogroroBka K npakthueckomy 3aHATHIO Ne 1. CpaBHeHHe Cxuptiazse. . TexHosmoruu
crioco60B 06paboTKU TyGOKKUX OTBEPCTHUI C Hapy)KHBIM 1| CBEPJIEHHSI [/TyOOKMX OTBePCTHIA: 1
BHYTPEHHUM MOABOJIOM COX. CaHKT-HETep6prI JIaHb, 2022
(rn. 1)
N. ®. 3BoHuos, II. I1.
Cepebpenurkuii, A. T.
Cxuptnagge. . TexHonoruu
CBepJieHNs TTyOOKHUX OTBEPCTHI:
CII6.: Jlanb, 2013 (1. 1)
FO. N. Kwxknses, b. A. Hemies,
IToproroBka K npakTryeckoMy 3aHATURO Ne 2. I1. /1. sIkoBneB. . O6paboTka
OGOCHOBaHI/Ie LIEJ'IECOO6p83HOCTI/I MMpUMEeHEeHUA 1"]‘[y60K[/IX OTBepCTI/Iﬁ MaJIbIX 1
WHCTPYMEHTA C Hapy>KHbIM nogsoaoM COX st mmametpos: CII6.BI'TY
06paboTku Ty0oKUX 0TBepCTHi [uameTpoM 8...30 Mm. "BOEHMEX" um. JI. ®.
YctuHoBa, 2018 (1. 2)
FO. Y. Kwxknses, b. A. Hemries,
I1. [1. fIkoBneB. . ObpaboTka
ITyOOKUX OTBEPCTUN MaJIbIX
muametpos: CIT6.BI'TY
BrironHeHye yacTu JOMalIHero 3ajaHus. "BOEHMEX" um. [I. ®. 2
YctuHoBa, 2018 (1. 2)
Wroro no pa3geny 1 6
Paspen 2. O6opynoBaHue As1 00padoTKy I1y00KuX oTBepcTuil. I[lepeofopy/oBaHue H OCHALeHHE
YHHUBEPCA/TBHBIX TOKAPHO-BUHTOPE3HBIX CTAHKOB /I/Is1 00PAa00TKM HAa HUX IVTy0OKUX OTBEPCTHH.
IToproroska K nekuyu Ne 2. CaMOCTOSTeNIbHOE U3yUeHHe. . IIpoekTrpoBaHue ornepanyu 1
IMoaroToBka K nexipu Ne 3. CamocTosiTe/ibHOe u3yuenue, |[1y60koro ceeprenns: CII6.BI'TY 2
IToproroBka K ripakthueckomy 3aHATHIO Ne 1. OCHOBHEIE "BOEHMEX" nm. . @.
0c06eHHOCTH 060PY/0BaHNS, PeJHa3HAUYEHHOTO /s Yerutosa, 1994 (c. 4-18) 1
T7Iy60KOTO CBeprIeHHs. V. ®. 3sonuos, II. IT.
Cepebpenutkui, A. T.
IToproroBka K npakTvyeckoMy 3aHATURO Ne 2.
Cxuprnagse. . TexHonoruu
Pa3HOBUIHOCTH CTAHKOB /I/Is IJTYOOKOTO CBEpJ/IEHUS. 6 . 1
OpraHel ynipap/ieHUs1 CTAaHKaMH. CBEPICHMA [TIYDOKHX OTBEDCTHH:
Caskr-IletepOypr: Jlanb, 2022
IToproroBka K npaxktryeckoMy 3aHATURO Ne 3. (r1. 2) 1
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ITepeo6opyzoBaHye 1 OCHAIlleHHe YHUBepCalbHbIX
TOKapHO-BUHTOPE3HBIX CTAHKOB /1711 00pabOTKM Ha HUX
rnybokux orBepcTHid. [IprMepsl epeobopynoBaHus
yHHBepCa/IbHBIX CTAaHKOB /IS LieJiel Ty0oKoro
CBepJIeHHUsI.

H. ®. Ytkun, FO. U. Kipkuases, C.
K. ITnyxuukoB. . O6paboTka
rybokux orBepcTHid: JI.:
MammHocTpoenue. JIeHUHrp.
ota-Hue, 1988 (1. 4)

WN. ®. 3BoH1ios, II. I1.
Cepebpenurikuii, A. T.

BrimonHeHre yacTu JOMaIHETO 3a/jaHusl. Cxuprnag3e. . TexHonoruu 4
CBepJieHUs TJTyOOKMX OTBEpPCTHIA:
CII6.: JTanb, 2013 (171. 2)
Wroro no pasgeny 2 10
Pa3gen 3. PekoMeHJaUM 10 MPOEKTHPOBAHHUIO MACTONPUEMHUKOB /I/Ifl CBepPJIEHHS I/Ty00KHX
OTBepCTHi MaJIbIX JHAMETPOB.
IMoarotoBka K nekipu Ne 4. CamoctosTessHoe usyuenne, |H. @. YTkuH, FO. 1. Kixuses, C. 2
K. TlnyxuukoB. . O6paboTka
[ToproroBka K nekuuu Ne 5. CaMOCTOSITE/IBHOE U3yUeHHe. 1y0OKKX OTBepCTHiA: JI.: 1
MarvHoctpoenue. JIeHUHrp.
IToaroroBka K rpakTuueckomy 3aHaTHiO0 Ne 1. Pa3paboTka otA-Hue, 1988 (rn. 1)
peKOMeH/IalWH 10 MPOEeKTUPOBAHUIO y3/1a 6a3upoBaHUS - ITpoexTrpoBaHue oreparyn 1
3arOTOBKM U MTepBOHAYa/IbHOTO HarpaB/ieHus rnybokoro ceeprienusi: CIT6.BI'TY
i 5 "BOEHMEX" um. 1. ®
CBEpP/IWTLHOM TOJIOBKU B Mac/IOTIPUEMHUIKE. - e &
YctrHoBa, 1994 (c. 4-18)
N. ®. 3BoHuos, II. I1.
IMoxroToBKa K npakTrueckomy 3aHsaTuro Ne 2. PazpaboTka Cepebpenurkuid, A. I.
peKoMeH/alyi 10 IPOEeKTHPOBaHUIO y3/1a FrepMeTH3aLin Cxuptnazze. . TexHonoruu 1
BHYTPEHHUX M0JIOCTell Mac/IOTIPUEMHUKaA. CBepJieHNs TTyOOKHUX OTBEPCTU:
CII6.: Jlanb, 2013 (r71. 2)
N. @. 3BoHwoB, II. I1.
IMoaroroBka K npakTrueckoMy 3aHsaTuio Ne 3. Pa3paboTka L
N Cepebpenuknii, A. I
peKoMeH/IaLIvi 110 TTPOeKTHPOBAHUIO y371a 6a3MpoBaHuUs U 1
Cxuprnagae. . TexHonoruu
repMeTH3al[uu CTeb/Is. .
CBepJieHUs TTyOOKHUX OTBEPCTUM:
Cankr-ITerepOypr: Jlanb, 2022
BrimonHeHre yacTy JOMaILHETo 3a/aHus. (1. 2) 4
Wroro no pa3geny 3 10

Paspen 4. Pa3HOBH/JHOCTH TeXHO/IOTMYeCKOH 0CHACTKH /1A 00paboTKHU IITy00KHX OTBEpCTH.

WN. ®. 3BoHnios, II. I1.

IToproroeka K nekuuu Ne 6. CaMoCTOSITE/IbHOE U3yUeHHe. ’ 2
Cepebpenurikuii, A. T.
Cxuptnagse. . TexHonoruu
CBepJieHUs TJyOOKMX OTBepPCTHIA:
IToproroBka K npakrtryeckomy 3aHaTvio Ne 1. Ananus .
Pa3/TUUHBIX (haKTOPOB, BIUSIONIMX HA BRIOOP MAaTPOHOB CII6.: JTan, 2013 (r1. 2)
N. ®. 3BoHios, II. I1. 1
CTaHKOB, JIFOHETOB U CTe0JIeBBIX OTOP /15 KOHKPETHBIX 6 AT
yCJ/IoBUi 00paboTKY TTyOOKMX OTBEPCTHHA. Cepebpermiykuid, A. T.
Cxuprnagse. . TexHonoruu
CBepJieHMs TTyOOKUX OTBEPCTHI:
Cankr-IletepOypr: Jlanb, 2022
(1. 2)
[NogroroBka K npaxkTryeckomy 3aHATHIO Ne 2. AHanm3 H. ®. ¥Y1kuH, 10. 1. Kuxnses, C.
Pa3/UUHBIX ()aKTOPOB, BIUSIOLINX Ha BBIOOD K. ITnyxuukos. . O6paboTka
Harpas/IsIOLel CTOMKA U MHCTPYMEHTAa/IbHON 6abKH. ryOoKKxX oTBepCTHiA: JI.: 1
Pacuet mapameTpoB cTebsielt /it CBEP/ rTyO0KOro MarmmHoctpoenue. JIeHHHTp.
CBepJIeHUs. oTa-Hue, 1988 (1. 4)
. [IpoexTrpoBaHue onepaLuu
rnybokoro ceepsienusi: CIT6.BI'TY
B "BOEHMEX" um. [1. ®.
BITIOJTHEHYE YaCTH /IOMAIITHeT0 3a/laHusl. Yetunosa, 1994 (c. 4-18) 3
HWtoro no paspeny 4 7
Paspen 5. CxeMbl yCTAaHOBKH M MOATOTOBKA 3aroTOBOK IOJ IVTy00KOe CBepJ/IeHHe.
IToproroBka K nekuyu Ne 7. CamocrosTenbHoe usyuenve. | FO. Y. Kwxkuses, b. A. Hemues, 2
IToAroToBKa K MpaKTHueckoMy 3aHsTHIO Ne 1. CxeMbl I1. [I. SIxosnes. . OGpaGoTka 1
YCTaHOBKH 3arOTOBOK Ha CTaHKax IyOOKOro CBepJieHusl. [/1yOOKMX OTBEPCTHI MaJIbIX
BrIGOp uMC/Ia OTOp, y4eT PacrookKeHHUs TOr0 Ik HHOTO Auamerpos: CIT6.BI'TY
KOHI|a 3ar0TOBKH K Harpas/isiiolLeii cToiike. "BOEHMEX" um. [I. ®.
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IToproroBka K npakthuyeckomy 3aHATHIO Ne 2. [Togroroeka
3aroTOBOK M0/ T/1y0OKOe CBep/ieHHe. YUeT 3aBUCUMOCTH
TOAITOTOBKY 3arOTOBOK OT MCTIO/Tb3yeMOT0 000pYAOBaHuS,
TIPUHSITON CXEMBI U iMaMeTpa CBepJIeHUs, TUIIa
TIPOU3BO/CTBA, IPUHITON TEXHOJIOTUU U IPYTUX
(hakTOpOB.

BrInosiHeHHe YyacTu JOMalllHero 3ajiaHusl.

YctrHoBa, 2018 (7. 1, 3)
FO. N. Kwxuses, b. A. Hemries,
I1. [. SIkoBnes. . O6paboTka
ryOOKUX OTBEPCTHM MaJTbIX
muametpos: CIT6.BT'TY
"BOEHMEX" um. [1. ®.
YctrHOBa, 2018 (1. 1, 3)

. IIpoekTrpoBanue onepanuu
rnybokoro ceepienus: CI16.BT'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 1994 (c. 4-18)

WN. ®. 3BoHnios, II. I1.
Cepebpenurkuii, A. T.
Cxuptnagse. . TexHonoruu
CBepJieHUsI TJIyOOKMX OTBepPCTHIA:
Cankr-IletepOypr: Jlanb, 2022
(1. 2)

N. ®. 3BoHios, I1. I1.
Cepebpenurkuii, A. T.
Cxuptnagse. . TexHonoruu
CBepJieHHs TJTyOOKMX OTBEpPCTHIA:
CII6.: JTanb, 2013 (171. 2)

H. ®. Ytkun, KO. U. Kuxuses, C.
K. ITny>xuukoB. . O6paboTka
ryOoKKUx oTBepCTHiA: JI.:
MammHocTpoeHue. JIeHUHIp.
ota-Hue, 1988 (. 4)

Wrtoro no pasgeny 5

7

Pa3gen 6. Oco0eHHOCTH 00pa30BaHUA U CIIOCO0bI YMEeHbIIEHH YBOJOB MPH IVIy00KOM CBepJ/IeHHH
oTBepcTui AuameTpoM 8...30 MM. MeTobl 00ecrieueHus 0e3BMOPALMOHHOIO MPOLecca CBep/IeHHS.

. [IpoexkTupoBaHue orepaluu

[ToproroBka K nekuuu Ne 8. CaMoCTOSITENIBHOE U3yUeHHe. 2
rnybokoro ceepsienusi: CIT6.BI'TY
TTozroToBka K nekiuu Ne 9. CaMOCTOATe/IbHOE U3yueHue. "BOEHMEX" nm. [I. @. 1
YctunoBa, 1994 (c. 4-18)
FO. N. Kwkuses, b. A. Hemiies,
I1. [1. fIkoBneB. . ObpaboTka
[MoaroToBKa K npakThyeckoMy 3aHsATURO Ne 1. ITyOOKUX OTBEPCTUM MaJIbIX
OcobenHocTr 06pa3oBaHUs U CIIOCOOBI YMEHBIIeHUS muametpos: CIT6.BI'TY
YBOZIOB TIpH I/TyOOKOM CBEpPJIEHUH OTBEPCTHI AMaMeTPOM "BOEHMEX" um. [1. ®. 1
8...30 mm. OrmrcaHre IpUMeHsIeMOM TeXHOIOTHH YcruHoga, 2018 (1. 4)
riybokoro cBep/enus. OakTOpPbI, BAUSIONIME HA YBO. 10. . Kuxnses, b. A. Hemues,
MexaHu3M 00pa30BaHUs YBOJA. I1. 1. fTkoBnes. . O6paboTKa
ITyOOKUX OTBEPCTUM MaJIbIX
muametpos: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2018 (1. 4)
[ToproroBka K ripakthueckomy 3aHATHIO Ne 2. I3MeHeHUe
. N. ®. 3BoHuos, II. I1.
yBO/Ia TI0 ZJIUHE TPU CBEPJIEHUH T/TyOOKUX OTBEPCTHH. Cepebpermuii, A. T, 1
Criocobbl yMeHbIIIEHUS YBO/IA.
Cxuprnagae. . TexHonoruu
CBep/ieHus TyOOKUX OTBEPCTHI:
Caukr-ITetepOypr: JlaHb, 2022
IToproroBka K npaktiyeckomy 3aHATHIO Ne 3. MeTozpl (. 7)
obecnieueHust 6e3BMOPALIMOHHOTO TIPOIiECCa CBEP/IeHUSI. U. @. 3BoHuos, I1. I1. 1
OcHoBHBIE cI0COOBI 6OPBLOBI C BUOpAIUSIMHU. Cepebpenunkuii, A. T.
Cxuprnagae. . TexHonoruu
CBep/ieHUs TIyOOKUX OTBEPCTHI:
BrimoniHeHre yacTu JOMAIHETO 3a/jaHus. CI16.: Jlans, 2013 (o1, 7) 4
Uroro no pasgeny 6 10
Pazgen 7. TIpu0ophbI KOHTPOJIs NMPAMOJIHHEHHOCTH 0CH, HCKPUBJ/IEHUsI OCH, YBOJAOB U Pa3HOCTEHHOCTH.
IMogroroBka K Jjiekiyu Ne 10. CaMocTosiTeIbHOE H. ®. Ytxkun, FO. U. Kipkuases, C. 2
H3y4eHue. K. TlnyxuukoB. . O6paboTka
IToaroroBka K rpakTuueckomy 3aHsaTuto Ne 1. [Tpubopsl r1y60KMX oTBepCTHid: J1.: 1
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KOHTPOJIs1 NIPSIMO/IMHEMHOCTY OCH U MICKPUBJIEHHS OCH.

IToaroroBKa K rpakTuueckomy 3aHsaTuio Ne 2. ITprbopbl
KOHTPOJISI yBOZ,OB U PA3HOCTEHHOCTH.

BeinonHeHue yactu AOMalllHero 3ajiaHus.

MarvHoctpoenue. JIeHUHrp.
ota-Hue, 1988 (r. 5, 6)

N. ®. 3BoH1ioB, I1. I1.
Cepebpenutikuii, A. T.
Cxuptnagge. . TexHonoruu
CBepJieHNs TyOOKUX OTBEPCTHIA:
CII6.: Jlanb, 2013 (r71. 2, 6)

. IIpoekTupoBaHue onepanuu
rnybokoro ceepienus: CI16.BT'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 1994 (c. 4-18)

WN. ®. 3BoHnios, II. I1.
Cepebpenuikuii, A. T.
Cxuptnagse. . TexHonoruu
CBepJieHUsI TJIyOOKMX OTBepPCTHIA:
Cankr-IletepOypr: Jlanb, 2022
(1. 2, 6)

Wrtoro no paspeny 7

16

28584




IIpunoxenue 3
K paboueli mporpaMme JUCIATLTHHBI
TEXHOJIOTTYECKASI OCHACTKA JIJIs1 OBPABOTKU ITTYBOKHNX OTBEPCTUU MAJIBIX JTUAMETPOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora
e /lOMalllHee 3a/laHue;

e BOIPOCHI K 3a4eTy;

e 3ayeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMIPOCOB - He aTTeCTaLlys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JlomaiHee 3afaHue

3azjauy, peliaemMble CTYZIeHTOM TPU BBITIOTHEHHUH [JOMAIIIHEro 3aJjaHusl, BK/IFOUAIOT B cedsi: aHa/mn3
yepTexxa JleTaau, pa3paboTKy TEXHOIOTMUeCKOro mporjecca 00paboTKy ryO0KOro 0TBepCTHsA, 000CHOBAHME
TIpUMeHeHHst THCTPYMeHTa C HapyXKHbIM roiBogoM COJK, BeIO0p 000pyA0oBaHus /1715l BHITIOJTHEHUS
paspaboTaHHOro Tporiecca, o00p TeXHOIOTMUeCKOM OCHACTKH M PaCYéT OCHOBHBIX ee IapaMeTpoB (PacuéT
rapameTpPOB HaCOCHOW CTaHIIMH, OCHOBHBLIX Y3/I0B MaC/IONPUEMHMKA, TapaMeTpoB cTebreld, HeoOX0AMMOTro
KOJINUEeCTBa JIFOHETOB JI/Is1 3ar0TOBKU M IIPOME)KYTOUYHBIX CTOEK Zi/1s1 CTe0r1s1; IPoeKTUPOBaHKe MaTpoHa JJIst
3aKperyIeHHst 3ar0TOBKU C y4éToM 0COOeHHOCTel TeXHOI0ruueckoro npotecca u 6aka gt COXK).
[lomariiHee 3a/jaHue BBITIO/IHSETCS B COOTBETCTBUY C MH/VBH/ya/IbHBIM 3a/laHHEM.
OcHoBaHHeM /|15 HeZIOMyCKa ZIOMAITHero 3a/laHus K 3alljuTe MOTYT ObITh:
— HeIO/IHOe WK HeBepHOe BBINIO/IHeHVe NHUBUIYa/IbHOTO 33/1aHus;
— OTCYTCTBUE TIPeIyCMOTPEHHBIX 3a/jlaHieM IpadiueCcKUX MaTepraioB win HecootBeTcTBue ux 'OCT wiun
TY;
— HECOOTBETCTBUE TOSICHUTETbHOM 3alMCKH YCTAaHOBIEHHBIM TPeOOBaHUSIM.
OreHka 3a JjoMalliHee 3a/jaHye BbICTAB/ISIeTCS 10 pe3y/ibTaTaM 3alljuThl CTYeHTOM ZiOMAalllHero 3a/jaHus nepef
OTBETCTBEHHBIM Ipero/jaBaresieM Wi KOMUCCHel, Ha3HaueHHO 3aBeyIOLUM Kadeapoil. 3aiura gomalliHero
3a/laHusl [pelycMaTpUBaeT KpaTKUil JOK/a | CTY/ieHTa U OTBEThI er0 Ha BOIPOCHI, CBsI3aHHbIe C I10PSAKOM
BBITIO/THEHUS 33/laHUsl U TeMaMH yueOHO UCLUITMHBI, OXBadyeHHbIMH [JOMAaIllHUM 3aJjaHHeM.

Bormpocsl K 3auety
[TepeueHs BOTIPOCOB K 3aueTy TipeficTabjied B Y MK IUCLUIIIMHBL.

3auert
3aueT rpoxouT B opMe OTBETOB Ha BOMPOCHI TperofiaBaresisi. CTy/eHTY IIpe/jjlaraeTcsi OTBETUTh Ha
LIeCTh BOMPOCOB.
OlleHKa «3auTeHO»
- CUCTEeMATU3UPOBaHHKIE, INTyOOKHUe U MOJHbIE 3HAHUS TI0 pa3/ie/iaM JJUCIUTUTUHBI, @ TAaKXKe TI0 OCHOBHBIM
BOIMPOCaM, BBIXO/SIUM 3a Mpe/ie/ibl yueOHOM MpOorpaMMmeI;
- cuCTeMaTU4eCKy rpaMOTHOE U JIOTUUYEeCKH TIPaBU/IbHOE U3JI0KeHHEe OTBeTa Ha BOIPOCHI;
- CITOCOOHOCTh CAMOCTOSTE/ILHO M TBOPUECKH PellaTh C/I0XKHBbIE TIPO6/IeMbI ¥ HECTaHZAPTHBIE CUTYAIUH;
- TIOJTHOe U ITyOOKOe yCBOEeHHe JIMTePaTyphl, pEKOMeH/I0BaHHOM paboueii MporpaMmMoi 1o JUCLIUTITHHE;
- TBOpYeCKast CaMOCTOsATe/IbHAst paboTa Ha 3aHATUSAX, aKTUBHOE YJacTHe B FPYIIIOBLIX 00CYX/eHUSAX, BBICOKUH
YPOBEeHb KyJIbTYPbl UCIIO/IHEHUS 3a/laHUM;
- BLICOKUI YPOBeHb C(hOPMUPOBAHHOCTH 3asiBJIeEHHBIX B paboueli mporpaMmMe KOMIeTeHIIUH.

OLleHKa «He 3auTeHO»

- parMeHTapHBIe 3HAHUS T10 JUCLIUIUIVIHE;

- OTKa3 OT OTBeTa;

- 3HaHMe OT/|e/IbHBIX NCTOUHHUKOB, pEKOMEH/IOBaHHBIX paboueli MporpamMMoN Mo JUCLUTIIVHE;
- Ha/jMuye rpyObIX OIIMOO0K;

- HU3KUH YPOBEHb KY/BTYPbl UCTIO/THEHHUSI 3a/JaHH;

- HU3KUH ypOBeHb ChOPMHUPOBAHHOCTH 3asiB/IEHHBIX B paboueli MporpaMMe KOMITeTeHIIUH.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Eaanen 1. Ilenecoobpa3HocTb Jomamee
PUMEHEHUS HHCTPYMEHTa C SazaHe
4 7 |HapyxHbiM nmogsogom COX ana 12 6 2 4 6 10 BE:)'ZIL_I OCB’I
00pabdoTKM I/1y00KHX OTBEPCTHH p
K 3a4ery
Auametpom 8...30 mm.
Pazpen 2. ObopysoBaHue A
00pabdoTKM I/Ty00KMX OTBEPCTHH. IomariiHee
4 7 ITepeoOopyaoBaHue ¥ OCHALLEHHE 19 9 3 6 10 15 3a/jaHue,
YHHUBepCaIbHbIX TOKApHO- Bompocst
BHUHTOPE3HBIX CTAHKOB /I/is 00padoTKH K 3aueTy
Ha HHUX I7Ty0DOKHUX OTBEPCTHIA.
Pa3pgen 3. PekomeHAaLM M0 HomarHee
4 - |MPOEKTHPOBAHMIO MaC/IONPHEMHHUKOB 19 9 3 6 10 15 3a/jaHue,
AJISI CBepJIeHHs IJTy0OKHX OTBEpPCTHi Bompocsi
MaJIbIX AMaMeTpPOB. K 3a4yeTy
Pa3pen 4. Pa3HOBUAHOCTH 'ZiOMgl?I/II{eee
4 7 |TexHo/I0rHuYecKoM 0CHACTKH /i 13 6 2 4 7 15 aA ’
» Bornpocsl
00paboTKM ITy00KHX 0TBePCTHH.
K 3aUeTy
Paspgesn 5. Cxembl yCTaHOBKH U 'ZiOMgl?;eee
4 7 |moAaroToBKa 3aroToOBOK Moj I1y00K0e 13 6 2 4 7 15 aA ’
Bormpocsi
CBepJIeHHe.
K 3a4yeTy
Pazgen 6. Oco0eHHOCTH 00pa3oBaHusA U
Croco0bI YMeHbIIeH!sl YBOJIOB IIPH HomariHee
4 7 IJIy0OKOM CBepJIeHHH OTBEpPCTHH 19 9 3 6 10 15 3a/jaHue,
Auametpom 8...30 mMm. MeToppl Bornpocsl
o0ecrieueHus 0e3BMOPALIMOHHOTO K 3aueTy
npoiuecca cBepaeHus.
Pa3zpaen 7. IIpu6opsl KOHTpOIA 'ZE’OM;L?I/II{E%
4 7 |mpAMOIMHEHHOCTH OCH, UCKPUBJIeHUs | 13 6 2 4 7 15 Ba(l)'zl[_[ OCL’I
0CH, YBO/IOB U Pa3HOCTEeHHOCTH. P
K 3a4yeTy
Bcero 3a 7 cemectp 108 | 51 | 17 34 57 100
Bcero no guciuinHe 108 | 51 | 17 34 57 100
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CopeprkaHue AUCLIUIIMHBI SIBJISIETCS JIOTMUeCKUM NPO/0/DKeHeM 3HaHUM, TTOJTyUYeHHbIX [PY 0CBOEHUU MPOrpaMMBbl
OakasaBpuaTa, B TOM UHCJ/Ie TI0 AUCIUATIIMHE "VIHOCTPAHHBIN A3bIK" U CITY>KUT OCHOBOM /1711 OCBOEHUS JUCIUTLIUH:
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