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MporpaMma BCTYNUTENIbHOTO UCMbITaHWS MO Hay4HOM cneymnanbHocTh 2.5.5. «TexHonorus
W obopydoBaHME  MeXaHUM4YeckorW U (IM3UKO-TEXHWUYECKOW  06paboTKM»  OCHOBHOM
npoeccnoHanbHOM 06pa3oBaTe/lbHOM MPOrpaMMbl  BbICLLEFO 06pa3oBaHMsi -  MpOrpammbl
MOArOTOBKM Hay4HO-MeAarorMyecknx KafpoB B acrnvpaHType paspaboTaHa: KaHg. TeXH. Hayk,
pou. dxemunos 3.1,

MporpamMmMa yTBEPXKA€EHa Ha 3acefaHnn Kadeapbl TEXHOMOM W MaLLMHOCTPOEHMS
Mpotokon Ne /O ot //EE3 £022. T.
3aB. kathegpoit TM

YTBepX/eHa Ha 3aceflaHUi YUYeHOro CoBeTa MHXXEHEPHO-TEXHOMOMMYECKOro (hakynbTeTa
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MosicHUTeNbHaA 3anucka

BcTynuTtenbHOe MCNbITaHWe MO TEXHONOrMA U 060pYyL0BaHUN MeXaHUYECKOW W (n3nKo-
TEXHNYECKOW 06paboTKKN ABNSETCS 06A3aTe/IbHbIM MPY NMOCTYMNIEHUN B aCrMPaHTYpy.

Mporpamma BCTYMUTENIbHOTO WCMNbITaHWA BKIKOYaET BaKHeWLUMe cnefytowme pasjensb:
OCHOBbI TEXHOMOMMM MALLIMHOCTPOEHWS; OCHOBbI NPOEKTUPOBAHUA TEXHOIOTUYECKMX MPOLLECCOB;
TUMOBbIE  TEXHOMOrMYECKME  MPOLIECCbl  W3rOTOBNEHWA  fAeTanel  MaluH,  CUCTEMbI
aBTOMATM3MPOBAHHOIO MPOEKTMPOBaHUA TexHonormyeckux npoueccoB (CAIMP TI); rubkoe
aBTOMaTu3npoBaHHoe npom3soacTBo (ICAlM); NPOeKTUpOBaHME TEXHOMOrMYECKOW OCHACTKY;
NPOEKTUPOBaHNE MEXaHOCOOPOUHbLIX LEXOB; HAOEXHOCTb W pPaboTOCNOCOOHOCTL M3OENUN
MaLUMHOCTPOEHWS; MaTeMaTNUYeCKOe MOAENMPOBaHME NPOLIECCOB B MALLMHOCTPOEHNN.

dopma nNpoBeAeHNst BCTYNUTEIbHOTO UCMbITAHWUA - YCTHas.

Pe3ynbTaTbl BCTYMUTE/IbHOMO UCNbITAHWSA OLEHMBAKOTCS MO CTO6A/INIbHON LUKase.

BcTynutenbHOe  WCNbITaHWE  OPUEHTUPOBAHO  HAa  OLUEHKY  YPOBHA  3HAHWN,
COOTBETCTBYHOLUMX pe3ynbTaTaM OCBOEHWUSI OCHOBHOW NPOGecCUOHanbHOM 06pa3oBaTe/IbHON
nporpaMMbl BbICLLEro 06pa3oBaHMA - MpPOrpammbl MarucTpatypbl (CneumannTeTa) COrMacHo
TpebosaHuam ®IrOC BO.

%
Llenb v 3agaumn BCTYNUTENBHOIO MUCMbITaHUA

Llenblo BCTYNUTENbHOIO UCMbITaHUA NO CheumanbHON AUCUMNINHE SIBNSETCA BbIsSBNIEHUE
3HaHWI NOCTYNaloLWMX B acnmpaHTypy Mo BblGpaHHOMY NPOMUIID HA MHXXEHEPHOM YPOBHE.

3agaun ncnblTaHWs:

1 OueHWTb YpPOBEHb MOHMMaHWS, TEOPETMYECKON W MPaKTUYEeCKOl rOTOBHOCTM
abuTypreHTa K MPUMEHEHWNIO Hay4HbIX MOMIOXKEHWI B 06/1aCTU TEXHOMOMMM 1 060pYA0BaHNM
MeXaHNYeCKOW N (PU3NKO-TEXHNYECKON 06paboTKM.

2. BbigBATL CcTeneHb  CHOPMMPOBAHHOCTM  YMEHWA  aHa/IM3MpoBaTb  pPe3y/bTarthl
MeXaHNYecKom N IU3NKO-TEXHNYECKOM 06paboTKM 1CCneaoBaHUN.

3. Onpegenntb CcTeneHb CHOPMUPOBAHHOCTU MPOQECCUOHANbHBIX KOMMETEHUMIA B
TEXHUYECKOW 06nacTu.

Tpe6oBaHMS K YPOBHIO MOAFOTOBKW MOCTYNaoLLEro

MocTynarowmii B aCUPaHTYpy [OMKeEH:

3HaTb:

- COBPEMEHHble TEH[EeHLWUN pa3BUTUS METOAOB, CPEACTB W CUCTEM KOHCTPYKTOPCKO-
TEXHO/IOTMYECKOro 06ecneyeHns MallMHOCTPOUTE bHbLIX NMPOU3BOACTB;

- OCHOBHble CBOWCTBA MCXOAHbIX MaTepuanoB, 0G6YC/IOB/MBAIOWMX  KAYecTBO
TEXHOMOTMYECKMX MPOLECCOB M M3MeNMIA MaLUMHOCTPOEHWS; BANSHWS CBOWCTB MaTepuanoB Ha
pecypcochepexeHne U HafeXHOCTb TEXHOMOTMYECKMX MPOLIECCOB, CPEACTB TEXHOMOMMYECKOro
OCHalL|EHN s 1 aBTOMaTM3aLUN;

- Cnoco6bl peann3auu OCHOBHbIX TEXHOOMMYECKUX MPOLECCOB MOMyYeHUs W3AeNnii
MaLUVHOCTPOEHUS;



- MPOrpeccuBHble METOAbl 3KCMAyaTauuMn CPeAacTB TEXHOMOTMMYECKOro OCHaLLEeHWS,
aBTOMaTV3auUM 1 ynpaBieHns NPOVU3BOACTBOM NPU N3roTOBMEHWUN U3AENNIA MALLMHOCTPOEHUS;

YMETb:

- CMCTEMAaTM3MPOBaTb, PacLUMPATL W 3aKPEnNATb TEOPETUYECKNE 3HAHWSA U NPUMEHSTb MX
ONS PELEHNS KOHKPETHbIX TEXHONOMMYECKNX, OpPraHn3aLMoHHbIX MU COLMaibHO-3KOHOMMYECKNX
1 Hay4HbIX 3afay;

- NpvobpeTaTb OMNbIT U pPa3BMBaTb HaBbIKW BEAEHNS CAMOCTOSTENbHON PaboThl;

BMageThb:

- COBPEMEHHbIMM  METOAaMM  MNPOEKTMPOBaHMS  TEXHONOrMYECKMX  NPOLECCOB
060pyA0BaHNs, MHCTPYMEHTA, APYIUX CPeACTB TEXHOMNOMMYECKOro OCHalleHWsl, aBTOMaTU3aLum ¢
1CMNOMb30BaHNEM KOMMbIOTEPHOM U TEXHUKW;

- MeTodamy pauMoHabHOro Bbl6opa 060pYAOBaHUSA, WHCTPYMEHTA, APYruX *cpeacTs
TEXHONOMMYEeCKOro OCHaLLeHNs Ans Npou3BOACTBA U3AENNIA MALLMHOCTPOEHMS;

- MeTodamu onpefeneHns ONTUMasbHbIX M palMOHabHbIX TEXHOMOMMYECKMX PEXMMOB
paboTbl 060PYyA0BaHUSA, UHCTPYMEHTA;

- MeTodamu MpPOBEAEHUS CTaHAapTHbIX WCMbITaHWA N0 ONpeAeneHnto nokasartenei
(hM3NKO-MEXaHNYECKMX CBOWCTB MCMOMb3YyeMbIX MaTepPUanoB M FOTOBbIX M3AENWIA; - MeTodamu
MPoOBeAEHNS MPOWM3BOACTBEHHbLIX WCMbITAHWIA CPEeACTB  TEXHONOrMYECKOr0  OCHALLEHWUs ©
aBTOMaTM3aLMM NMPOM3BOACTBA U FOTOBbLIX U3AENNIA MALLMHOCTPOEHMS,

Cofiep>kaHune nporpamMmbl

1 OCHOBbI TEXHOMOMMN MaLLIMHOCTPOEHMUSI.

MalunHa Kak 06bekT npoussofcTBa MokasaTenn KauecTBa MalluMHbl. TEXHOMOrMyeckume
crnocobbl 06ecreyeHns TOYHOCTM, MOBBILLIEHMSI KAYecTBa M CHMDKEHMSI CeGeCTOMMOCTM MallVH.
MPOW3BOACTBEHHbIA 1M TEXHOMOTMYECKWUIA  MpoLecchl, WX CTPyKTypa. BnusHue Tuna
MPOM3BOACTBA HAa MOCTPOEHME TEXHONOrMYECKOro npouecca. TPYA0eMKOCTb, CTaHKOEMKOCTb.
Liukn npou3BoAcTBa. TeXHOMOrMYecKMe MNyTU MOBbILLEHUS 3KOHOMUYHOCTU NPOU3BOACTBA.
MokaszaTenu TOYHOCTM fAeTaneil. [MorpewHocT 06paboTKM M KX MPUUMHBLL.  CryyaliHble W
CMCTEMATMYECKME MOTPEeLUHOCTM. 3aKOHOMEPHOCTW pacnpeaeneHust norpewHocTteid.  (T4X
MorpewHocTy, BO3HMKalOLWMe B pe3ynbTaTe gedopMauuii OT CUN pe3aHus. YKECTKOCTb U
MOAAT/IMBOCTb TEXHOMOTMYECKOW CUCTEMbI, BNMSIHUE U3MEHEHMS CU/bl Pe3aHMs U NOAAT/IMBOCTU
CUCTEMbl HA BO3HWKHOBEHME MOrpeLlHocTell. Mepbl MO YMEHbLUEHUIO MOrpeLIHocTeld OT
nedopmaumini - cucteMbl.  [OrpelwHOCTY, BO3HUKAOLWWME OT TeOMETPUYECKOW HETOUYHOCTM
3/1EMEHTOB TEXHOMOTMYECKOW CUCTEMbI: CTaHKa, MPUCNOCO6/EHNS, WHCTPYMEHTA, 3arOTOBKM.
BAusiHMe M3HOCA 3N1EMEHTOB CUCTEMbl Ha TOYHOCTb feTanu. TemnepaTypbTe Aedopmauyn u
nedopMaLyn 0T BHYTPEHHUX HAMPSHXKEHWIA B TEXHONOTMYECKOW CUCTEME M B 3aroToBke. Mepbl Mo
YMEHbLLEHUIO MOTPELLHOCTEN 0T AethopmaLimi. MMOrpewHocTb YCTaHOBKM 3ar0TOBOK Ha CTaHOK.
CTpyKTypa MNOrpeLHoCT, MPUYMHbI BO3HWKHOBEHWS, OCHOBbI pacyeTa, MyTW COKpaLLeHUs
MorpewwHocTy. MorpelHoCTM HacTPOMKM MHCTPYMEHTa Ha pasMep. HacTpolika Mo mnpo6HbIM
npoxogam. CTaTuuyeckas U AMHaMMUeckasi HaCTPOKW. OCHOBbI pacyeTa HaCTPOEYHOro pasmepa.
CTaTucTUUeckMe MeTofbl aHanM3a norpewHocTeil. KpuBble pacnpefeneHns  CnyvaiHbix
BENMMUMH. MeToabl TOUYeUHbIX AuarpaMm. VX napameTpbl, CBS3b C A0OMYCKOM, MPOrHO3MpoBaHue
6paka, pernameHTauus NOAHACTPOEK. PacueTHO-aHAMNTUUYECKNIA METOA aHann3a MorpeLlHoCTeA.



PacueT nepBMYHbIX MOrPELIHOCTEN, CYMMMpPOBaHMe NorpeliHocTein. CTPyKTypa CyMMapHO
MOrPELUHOCTX B 3aBUCMMOCTM OT CMOCOOa 06ecrneyeHnst TOYHOCTK: MO NPOOHbLIM NMPoXoaam, npu
aBTOMAaTMYECKOM MOMYyYEHUN pa3MepoB. AHan3 MOTPELLUHOCTEN C MOMOLLbIO Pa3MEPHbIX LiEMeil.
TexHoNornyeckne MpuemMbl AN MOMAYYEHMSI KpaTyallumX pasMepHbIX Leneid. Mcnonb3oBaHue
rpaoB Ans aHa/M3a B3avMOCBSA3M pPa3MepoB 1 MOBOPOTOB MOBEPXHOCTEN. BasunpoBaHme 1 6asbl.
Knaccumkaums 6a3.  TeopeTuueckme MONOXKEHWA 6a3vpoBaHMsl. TeopeTnyeckas CcXxema
YCTaHOBKM, 0003HaueHne 6a3 M YCTaHOBOYHbIX 3/1EMEHTOB B TEXHOMNOMMYECKON AOKYMEHTaLMN.
Cnocobbl 6a3npoBaHNsA U YCTAHOBKM AeTaneil pas3ninyHbIX KMaccoB, Mpy 06paboTKe Ha CTaHKax
OCHOBHbIX rpynmn. MpUHUMNbI NOCTOAHCTBA N eAnHCTBa 6a3. CMeHa 6a3. Bbibop 6a3 Ha nepBoit U1
nocnegyrowmx onepaumax. MuHummM3aumsi Bbl6opa 6a3. KauyecTBO MNOBEPXHOCTHOrO Cnos
aetaneil mawmH. MapameTpbl KayecTBa MOBEPXHOCTHOrO COsi, UX XapaKTepucTuka. BnusHue
METOZ0B M PEXMMOB MeXaHM4Yeckoil 06pabOoTKM Ha LUepOXOBAaTOCTb MOBEPXHOCTW. BnusHue
LLIEPOX0BAaTOCTN Ha 3KCMayaTalUMOHHble CBOWCTBa AeTaneit PU3NKO-MexaHUYeckme CBOICTBA
MOBEPXHOCTHOro cnos. CTPyKTypa, HakKern, OCTaTOYHble HanpsXKeHus. BnusHue n3mKo-
MEXaHNYeCKNX CBOWCTB NMOBEPXHOCTHOrO C/0S Ha 3KCMyaTalMOHHbIe CBOMCTBA AeTaneli MalluH.
TexHoNornyeckmne cnocobbl obecrneyeHms 3aJaHHbIX NapaMeTPOB NOBEPXHOCTHOIO C/IOS.

2. OCHOBbI NPOEKTUPOBAHNSA TEXHONOMMYECKNUX MPOLLECCOB.

Cnocobbl NOMyyeHMst 3aroTOBOK MeTOAaMu  JIMTEAHON TexHonormn. [lOCTOMHCTBA,
HepgocTaTkn. KayecTBO MosyyaeMblX OTMBOK, MPOM3BOAUTENILHOCTL MpoueccoB. Cnocobbl
MONy4YeHNst 3aroTOBOK MeTOAaMM MaacTUYeckoro AeopmmupoBaHns JOCTOMHCTBA U HeLOCTaTKM
Croco60B. TOYHOCTb M KayecTBO 3aroToBOK. Mpon3BoAMTENbHOCTL npoueccoB. O6Lias MeToanKa
M MOCNef0BaTeNlbHOCTb MPOEKTUPOBAHUA TEXHOMOMMYECKOro npotecca 06paboTKM 3aroTOBOK.
VicxofHble  AaHHble A1 MPOEKTUMPOBaHMSA  TEXHOMOrMYecKoro  npouecca.  [MpuHLMNGI
MPOEKTMPOBaHMSA. Bugbl onTruMmsaumm. Tunbl TEXMPOLECCOB NO YCNOBUAM pPa3paboTKu, 06bemy.
TexXHONOrMYHOCTb  KOHCTPYKUMIA fAeTasiel MawuH. Craguy  oTpaboTKM  KOHCTPYKUMM  Ha
TEXHONOrMYHOCTb. OCHOBHbIE M [OMOSTHUTENbHbLIE MOKa3aTesIM TEXHONOrMYHOCTU. TpeboBaHMS
TEXHONOTMYHOCTN K JeTanam, MPOXOAAWMM MexaHUYecKyto o06paboTky. lMpuseauTe npumep.
MpUHUMNBI  NOCTPOEHMSA MnaHa onepauuii  MexaHU4ecko 06paboTKW. TexHOoMormyeckas
CYLLHOCTb Kagoro w3 npuHuunoB. OnpegeneHve Maplipyta 006paboTKM  OTAeNbHbIX
MOBEPXHOCTEN. [0CTOMHCTBA ManoonepauyoHHOro TEXHOMOrMYeckoro npouecca. Mpusegute
npumep. PasmepHble Lenu. OCHOBHblE NOHATUA W onpegeneHns. CTPyKTypa pasMepHOn Lenw.
[elicTBnA, OCyLLEeCTBNAeMble Haf pasMepHbIMK Lenamu. Cnocobbl 3afaHus pasMepHbIX Lenen.
3afaun, pewaemble C MOMOLLbIO pasMepHOro aHanusa. lMpusecTn npumepbl. OnpeaeneHune
NnpunyckoB nog 06paboTky. OnepauynoHHbIA 1 06wWwmini npunyckn. CTPyKTypa npunycka.
3HayeHMe  YMeHbLUEeHNA BE/IMYMHBI npunycka. MoHATKA MPON3BOANTENIbHOCTY
MaLUVHOCTPOUTENBHOIO NPOM3BOACTBA. POMb MOBbILEHMS MPOU3BOAUTENLHOCTU B HapOAHOM
xo3qincTee. Myt 1 MeTofbl NOBbILEHUS MPOU3BOAUTENLHOCTU. CTPYKTYypa LUTYYHOrO BPEMEHU
M NyTW NOBbILLEHWS MPOM3BOANTENBHOCTU Ha 6a3e ero COoCTaB/AOWMX. TeXHONOrus noayyeHus
3aroTOBOK MeTofamu MOpOLLKOBOW MeTannyprum. [JOCTOMHCTBA M HepocTaTkn Metoda. ObnacTb
MPUMEHUMOCTM B MaMHOCTPoeHUn. O6opyaoBaHue.

3. TnoBble TeXHONOrM4YecKme NPoLEecCbl N3roToBeHUA ,D,GTal'IeI‘/JI MaLLnH.

OCHOBHble MPUHUMNBI Pa3paboTKN TUMOBO TEXHOMOTUU MeXaHUYeCKon 06paboTKu
[eTaneil Knacca BafioB M oceil. MpuHUMNbI 6a3npoBaHMs, MOC/eA0BaTeIbHOCTL 06pabOTKY,

obecrneyeHe 060pya0OBaHNEM W MHCTPYMEHTOM. OCHOBHble MPUHLMNLI Pa3paboTKK TUMOBON
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TEXHONMOMNM MeXaHM4YecKol 06paboTKM AeTanein Knacca BTynok. basuposaHue. lMpumeHsiemoe
0bopyaoBaHME N UHCTPYMEHT. TunoBas nocneaoBaTe/lbHOCTb 06paboTKN. MeToAbl 0becneyeHns
TOYHOCTU. OCHOBHbIE NMPWHLMNbI Pa3paboTKM TUMOBON TEXHONOIMM MEXaHWYECKOW 06paboTKM
AeTaneii knacca pAuckoB. OcobeHHOCTM 6asupoBaHusi. [puMMeHsieMoe 060pyfgoBaHMe W
WHCTPYMEHT. TunoBas MocnefoBaTeNlbHOCTb 06paboTKM. TWMNOBOW TEXHOMOTMYECKUA npouecc
MeXaHN4Yeckoi 06paboTKM AeTanel Knacca pbl4aroB W waTyHoB. 3aroToBKW. OCOGEHHOCTU
6asupoBaHusi. MprMeHsieMoe 060pyAoOBaHME U MHCTPYMEHT. OCOGEHHOCTM KOHTPOSA TOYHOCTYU
M3roToBfeHNs:. TUNOBOW TEXHO/IOMMYECKNIA NPOLECC MeXaHUYecKo 06paboTKn feTanelt Knacca
KopnycoB. Ocob6eHHOCTM 6a3upoBaHWA W pa3paboTka MnaHa onepaunin. [pumMeHsiemoe
060pyaoBaHMe MHCTPYMeHT. Crnocobbl KOHTPONS TOYHOCTM KOPMYCHbIX AeTasneil. TexHonorus
M3roTOBNEHMSI 3y6uaTbiX KOMEC B YCNOBUAX CEPUIAHOrO NpPou3BOACTBa. OxapaKTepusyite
CTEMEHN TOYHOCTM 3y6uaTbiX KOMEC W Crocobbl MX AOCTMXKEHUS. TexHonorus 06paboTKu
aetaneil Knacca «KpenexHble aetanu (MeTusbl)». MeToabl MX KOHTpPonsi. OCHOBbI FPymnmnoBoOi
TEXHOMOIMM  MEXaHM4Yeckori 06paboTKW. YCNoBWA €e WUCMO0Mb30BaHMS B MPOW3BO/ACTBE.
TexHONOrn4YecKe OCHOBbLI ee peanunzaumn. TeXHOMorms C60pKM MU3AeNniA B MalLMHOCTPOEHMM.
MeToabl 06ecrneyeHnsi TOYHOCTU COOPKWU, KakK OHWM CBSi3aHbl C TUMOM W OpraHW3aLyOHHON
(hopMOin  MpOM3BOACTBA. XapaKTEPUCTUKM METOAOB 06EecneyeHus TOYHOCTM COOpKM U
OCOGEHHOCTM YCNOBWUIA WX peanv3auuy B NPOM3BOACTBE. HasHauyeHMe TEXHONOrMYECKUX CXEM
cbopkn wu3genusd. [laiiTe XapakKTepuCTUKy 6a30BOi COOPOYHON eaMHULbI. * Knaccudmkaums
COOPOYHbIX eAVHUL,. ONEKTPOXMMUYECKME METOAbl 06paboTKM OCECUMMETPUYHbLIX [eTaneil.
CywHocTb 3XO - 06paboTKM. YNPOUHEHVEM OTAENKa AeTasieil MOBEPXHOCTHLIM NAACTUYECKUM
aecopmupoBaHmem. HasHaueHne. MeToabl UcnonHeHus. JocTuraeMble TEXHUKO-3KOHOMUYECKIME
pe3ynbTathl. [MnasmeHHass 06paboTKa 3aroTOBOK. TEeXHOMO0rMyeckne BO3MOXHOCTU U CMOCOObI
NPYMEHEHNS B MALLMHOCTPOMTENBHOM NPOM3BOACTBE. JlasepHas 06paboTKa 3aroToBOK. MpuHLMM
M Cnocobbl NPUMEHEHUS Na3epPHON TEXHOMOTUN B MalLUMHOCTPoeHU. O6opyaoBaHMe Nna3epHON
TexHonornn. MeToapl yAaneHus 3ayCeHUeB, B TOM YWCME M B TNYOOKUX KaHanax KOpMyCHbIX
aetaneid. MoscHNTL Npumepamn. Bbi6op cnocoboB yaaneHMs 1 NepepaboTKN CTPYXKKM B LEXE.
CTaHKM TOKapHOW rpynnbl. Knaccudmkaums CTaHKOB. TEXHOMOrMYeckne BO3MOXHOCTW.
Vcnonb3oBaHWe B pa3MYHbIX TUMAX MalIMHOCTPOUTENIbHOIO NPOM3BOACTBA. CTaHKM (hpe3epHOl
rpynnbl. Knaccugukaums ctaHKoB. TeXHOMOMMYeCKne BO3MOXKHOCTM. Icnonb3oBaHme CTaHKOB B
pasfIMyHbIX BMUAAX MaLUMHOCTPOWUTENLHOrO MPOM3BOACTBA. 3y60pesHble CTaHKW. [MpuHUMMbI
3yboHapesaHusi, Knaccuukaums  CTaHKOB.  TEXHONOrMYeCKMe  BO3MOXHOCTWM  CTaHKOB.
cnonb3oBaHMe CTaHKOB MpW Pa3/IMYyHONM CepuitHOCTM npou3BoacTBa. LLnndoBanbHble CTaHKM.
Knaccuurkaums ctaHKoB. TeXHOMOrMYeCKne BO3MOXKHOCTM CTaHKOB. MNprMMeHeHNe B pasiyHbIX
YCNOBUAX MNPOM3BOACTBA. VIHCTpyMeHTa/lbHble MaTepuasibl, MPUMEHSIEMblE AN M3rOTOBMEHNS
PEXYLLEro MHCTPYMeHTa. bbiCTpopexylume cTanu, TBEpAble ChnaBbl, MeTasoKepammnka. Buibl
MHCTPYMEHTOB, OCHAaLLaemble Pas/IMYHbIMA  UHCTPYMEHTa/IbHbIMKM  MaTepuanamn. OCHOBHOE
TEXHOIOMMYECKOE MCMO/b30BaHMUE.

4. CuncteMbl aBTOMATM3MPOBAHHOIO MPOEKTUPOBAHUA TEXHO/IOMMYECKNX MPOLLECCOE
(CATIIP TTT).

Mpepnocbinku co3gaHusa CAIP Tr1. CoctaB n ctpyktypa CAIP TI1. Metogonorus
aBTOMaTU3NPOBAHHOIO MPOEKTUPOBaHUA. [1pOEKTUpOBaHME Ha OCHOBE TUMM3aUMM U NYyTEM
cuHTe3a. VHhopmaumnoHHoe obecnedeHne CAIMP. TMocTosHHAs W MepemMeHHas MHgopmauus.
TunoBble pelleHns. TabnnuHble anropuTMbl. JIMHIBUCTUYECKOE obecnedeHne CAIMP. Tabnuupbl

KOMMPOBOYHbIX CBEAGHI/IIZ. q)OpMaJ'II/I3OBaHHbII7I TEXHONOIMYECKUA  A3bIK. AnroputTMmnsauus
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MPOeKTUPOBaHNA. PellaeMble 3afayn, YKPYMHeHHas O6/10K-CXxema MNPOeKTMpoBaHuA. [pumep
CAlP Ha ocHoBe Tunu3aumun. Peliaemble 3afayn. [peAcTaBneHne CBeAEHWA O [eTanw.
ANroputMbl  NpoekTupoBaHms TexHonornu. Tpumep CAIP Ha OCHOBe CUHTE3a pPeLUeHUi.
Pewaemble 3agaun. [lpefcTaBfneHne CBeAEHWA O Jetann. ANTOpUTMblI  MPOEKTMPOBAHWS.
OnTUMM3aLMA NPOEKTHLIX PeLLUeHNA. 3HaYeHne onTUMM3aLmn. MNapameTpmyeckas 1 CTPYKTypHas
onTummnsaums. INpumepsbl.

5. T'nbkoe aBTOMaTM3MpoBaHHoe npounssoacTeo (CAMM).

OCO6eHHOCTN COBPEMEHHOI0 MaLUMHOCTPOUTENIbHOTO MPOM3BOACTBA U MPeLNnOChIKM
CAlN. O6beKTNBHAA NOTPEOHOCTL M TEXHMYeCKas ocHOBa co3faHus TAl. MpUHUMNbI YMCI0BOro
MPOrpamMMHOro ynpasieHUs TEXHOIOMMYEeCKUMI npoLeccaMmn 1 0becrneyveHne TeXHOMOMMYECKOA
r’MOKOCTN B aBTOMATU3MPOBAHHOM MPOU3BOACTBE. VICTOYHUK 3(h(HEKTMBHOCTU MPU NPUMEHEHUN
obopygpoBaHusi ¢ UlMY. lMNpueectn npumepbl. OCHOBHbIE 3Tanbl TEXHONOMMYECKOW MOATOTOBKM
NPou3BOACTBa AeTaneil Ha cTaHkax ¢ UMY. N3meHeHue xapakTtepa TIM. CokpalleHne 3atpat
CPefCTB M CPOKOB 3amnycka B NPOM3BOACTBO HOBbIX M3denuin. Ob6nactn Hambonee aPQPeKTUBHOIO
NMpYMeHeHns cTaHKoB ¢ UTITY (Tunbl Npou3BOACTBA, HOMEHK/AaTypa obpabaTbiBaeMbIX AeTanei).
MpvBecT npumepbl. Llenn cospaHus rmokux npounsBoAcTBeHHbIX cuctem (IT1C), opraHu3ayms
NX paboTbl B GE310AHOM U Ma/OIOAHOM peXxmMmax. VCTOYHWUKM MOBbIWEHUS 3P¢eKTUBHOCTY
npy paboTe TEXHONOrmyeckoro obopygaosaHus B coctase [TIC. Buabl nogpasgeneHuid AT
CTpyKTypa ¥ (yHKUMOHMpOBaHMe nogpasgeneHus AN Ha npumepe FAY* gna o6paboTku
KOPMYCHbIX feTasfiell B YCNOBUAX MEeNKOCEPUHOro npomussoacTea (Mo nnakaty). OCHOBHbIE
CUCTEMbI 06ecrneYyeHns aBTOMaTU3MPOBAHHON PaboTbl TEXHONOrMYeckoro obopyposaHus B IMIC
N UX PyHKLMN.

6. NpoeKkTUpoBaHme TEXHO/TIOMMYECKOI OCHACTKM.

CuUCTeMbl TEXHOMOMMYECKOM OCHACTKM Mpu 06paboTKe 3aroTOBOK Ha CTaHKax. Bbl6op
TEXHONOrMYEeCKOM OCHACTKW. poeKTMpOBaHMe YCTaHOBOYHbLIX 3/1EMEHTOB MPUCMOCO6NEHUS LIS
06paboTKM  BTYNOK, [1pOEKTMpOBaHME YCTaHOBOYHbLIX 3/IEMEHTOB npucnocobneHns ans
06paboTKM KOpMNyCHbIX AeTaneld. TOYHOCTHOW pacyeT npucrnocobneHnid. Llenb M meToamuka
BbINOMHEHWA. Mcnonb3oBaHWe pe3ynbTaToB pacyeta. [lpuBecTn npumep. CuioBoi pacyet
npucrnocobneHnii. Llenb M MeTOAMKa BbINOMHEHMS. VICnosib30BaHWe pe3ynbTaToB pacyeTar
MpvBecTy NpuMep.

7. MPOeKTUPOBaHME MEXAHOCGOPOUHbIX LIEXOB.

CocTaB MpOeKTa Liexa U YTO SIB/SIETCS OCHOBOW MpoekTa. COCTaB MPOWU3BOACTBEHHOTO
Liexa 1 OT Yero OH 3aBMCMT. YTO MOKa3bIBAeTCS Ha KOMMOHOBOYHOM M/1aHe M MIaHUPOBKE LieXa.
KakumM 06pa3om onpeaenseTcs TUM Npou3BoACTBa B NPOLIECCE MPOEKTUPOBaHUS Liexa. OCHOBHbIE
napamMeTpbl Liexa W Ux onpefeneHve. OnpeaeneHne KoahduLMeHTa 3arpy3ku 060pyaoBaHMs 1
KoahprLIMEHTA 1CMONb30BaHMS 060pyfoBaHMs. OnpeaeneHne NOTPe6HOIN Nowwaan Lexa.

8. HagexXHocTb 1 paboTocrnocobHOCTb U3AeNnii MalLlMHOCTPOEHMS.

MMoHATWE HAAEXHOCTM W A0NTOBEYHOCTM W3AENUA MAlLUMHOCTPOEHMS. DPUNYECKMIA 1
CTaTUCTUKO-BEPOSITHOCTHbLIA CMbICN MOHATMIA. OTKa3 U HemcnpaBHOCTb. CPoK CnyxXobl, pecypc.
Mpobnembl paboTOCMOCOGHOCTM  MALINMHOCTPOUTENIbHON NPOAYKUMW. DNEMEHT M CUCTeMa.
dakTopbl, Onpeaenalowmne HaAeXXHOCTb 3/1IEMEHTOB W CUCTEM. HageXHOCTb, 3/1eMeHTa
paboTalollero A0 MNepBOro OTKasa. JKCMOHeHUMaNbHbIA  3aKOH pacnpefeneHns. 3akoH
HOpMa/lbHOro  pacnpegeneHmsi. 3akoH Beinbynna-IHegeHko.  Koah(UUMEHT rOTOBHOCTMW.
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OnpepaeneHne HafgeXXHOCTU CUCTEMbl C OCHOBHbIM W Pe3ePBHbIM COeAUHEHUEM. Harpy>XeHHbll
pe3epB. HeHarpy»eHHbIii pesepB. Maclitab pesepsupoBaHUs. CKoNb3sLiMiA peseps. CTapeHue
TeXHUYeCKUx ycTpoiicTe (TY). Buabl 3Hepruid, cnocobeTByOWMX paspylueHnto TY. KacaHue
TPYLUMXCS MOBEpPXHOCTeN. KpuTepum M3HOCA U METOAbl UX WM3MepeHus. Buabl McnbITaHWUIA.
O6paboTKa pe3ynbTaToB U OLEHKA WCMbITaHUA Ha HafeXHOCTb. [0BepUTENbHbIA WMHTEpBan,
[0BepUTeNbHas  BepOSTHOCTb.  OpraHusauMs W NJaHUMpPOBaHME  UCMbITaHWA.  MeTtoapbl
(hopcMpoBaHNS  UCMbITaHWA.  PU3NYECKME OCHOBbI  YNPOYHEHMS. YNpOuHeHue [aeTaneld
MOBEPXHOCTHbIM MNACTUYECKUM eOpMUPOBaHNEM. TepMUYECKUE W XUMUKO-TEPMUYECKME
MeTOfbl  YMPOYHEeHUs. HaHeceHue  3allMTHO-AEKOPATUBHbIX  MOKPbITUIA.  CTaBUIbHOCTb
TexXHonornyeckoro npouecca. OpraHuzauns cny6bl HaAEXKHOCTM HAa  MPOMbILLAEHHOM
npeanpuaTK. ANNpPoKcUMaums UHGopMaLuM 0 TOYHOCTU M HAIEXKHOCTI MaLLUHOCTPOUTE/NbHOA
npoaykumu. JlvHeliHas — annpoKcUMauus 3KCMepPUMEHTaNbHbIX  KPUBbLIX.  ANMpoKcuMauus
YCTANOCTHO  KPMBOW  cTapeHus.  ANMNPOKCUMaUMs — 9KCMEpPUMEHTaNbHOM  KpUBOW ¢
MCMO/Mb30BaHNEM MEPBOI 1 BTOPOW NPOM3BOAHbIX.

9. MaTemaTn4yecKoe MOAeNMPOBaHNE NPOLIECCOB B MALLIMHOCTPOEHUMN.

MaTtemaTU4eCKOe  MOAeNMpoBaHWEe B CUCTEME  3HAHWA  MHXeHepa.  [MoHsTMe
MaTeMaTUYECKOM MOAeNM WU MaTemMaTMyecKoro  MOAENMpPOBaHUS. Knaccudmkaums
mMaTemMaTUyeckmx mopeneir. MogennpoaHue 1 obydeHne. OCHOBHble CBEAEHWUS O rpadax u KX
npuMeHeHnn. MofenupoBaHMe MPOCTOM AeTaiM € MNoMollblo  rpaa. MopgennpoBaHue
TEXHO/IOrMYECKOro mapLupyTa MexaHu4yecko 06paboTKM MPOCTOM [AeTasv C MOMOLLbI rpada.
ANropuTMbl MOAENMPOBaHNUA TEXHO/IOMMYECKOr0 MapLUpyTa MexaHM4ecKor 06paboTKu MpoCcTou
aetanm ¢ nomowpto OBM. Martematmyeckas Mofenb KOHCTPYKUUWM Yy3na B Buae rpada.
MaTemaTyeckass Mofenb CXembl COopkM B Buae rpaga. Matematmyeckas MofeNb
TEXHONOrMYecKoro MapLupyTa c6opku B Buae rpada. ANroputMbl MOAENNPOBAHMS KOHCTPYKLM
y3na ¢ nomouwipto IBM. ANroputMbl MOAENMPOBAHMS TEXHOMNOMMYECKOro MapLupyTa CO0pKu C
nomoLlbto OBM. OCHOBHble CBefleHNS O MPUMEHEHUN MPO6GIEMHO-OPUEHTUPOBAHHOIO A3bIKa.
BblBOA, KOHCTPYKTOPCKO-TEXHONOIMYECKOro Koga. MpuHUMNbI KOAMPOBAHWUA YepTexa AeTau.
MpUHUMNbI  KOAMPOBAHUA TEXHOMOMMYECKOro MapLipyTa MeXaHuyecko 06paboTKu AeTanu.
KoavpoBaHue rpynnbl geTanein n nonyvyeHne KOMMNeKCHon aetann. MNoHATUe AeTanv-aHanora.
Mporpamma ana  3BM  mogenvMpoBaHMs  €MHWUYHOTO  TEXHOMOMMYECcKOro  mapuipyTa
MexaHM4yecKorM 06paboTKn. OCHOBHble CBefleHUsi 00 aHa/IMTUYECKOW TeoMeTpunm u  ee
NPUMEHEHNN, Knacc pellaeMbiX 3agad. Mepexof OT MoAenn AeTann Ha OCHOBE MOBEPXHOCTEN K
MOZENN Ha OCHOBE KPOMOK [N AeTaseil Tuna Ten BpaLLeHus.

KpuTepun oLeHMBaHNS 0TBETOB Ha BCTYMUTE/TbHOM UCMbITAHUN
MakcMManbHOe KOMMYECTBO 6anoB 3a Kajoe 3afjaHue 3K3aMeHalWOHHOro 6uneta
OMNpefenseT 3K3aMeHaLMOHHas KOMUCCKS MO MPOGUAD acnMpPaHTypbl C YYETOM CyMMbl GanfoB
3a BCe 3aflaHNsi 3K3aMeHaLMOHHOro 6uneta - 100 61108, B TOM YUCHE:

1 Bonpoc - 30 6annos,
2 Bonpoc - 30 6asnnos,
3 Bonpoc - 40 6annos.

MUHUMaNbHBIA  6ann, MOATBEPXKAAKOLWMNA YCNELWHOe MPOXOXAEHWE BCTYNUTENbHOMO
ncnbiTaHna - 41 6ann.



Kputepumn Bannbl

OTBeTbl  Ha  MNOCTaBfieHHble  BOMPOCbI  WM3MaralwdTCs  IOFUYHO,
nocnefoBaTeNlbHO U He  TPeOYOT  AOMONHMTENbHBLIX  MOSICHEHWIA.
MocTynatounii 06HapY>XMBaeT BCECTOPOHHEE CUCTEMATMYECKOE U rNy6oKoe
3HaHVWe MaTepuana, CrocoGeH TBOPYECKM MPUMEHSTb 3HaHWe Teopun K
PELLIEHNIO 3aa4 NPodeccHoHaIbHOrO XapakTepa. [enatTcs 060CHOBaHHbIE
BbIBO/pbI.

81 - 100

OTBeTbl Ha MNOCTaB/ieHHble BOMPOCHI M3MaratoTcs CUCTEMATU3MPOBAHO U
nocnefoBatenibHO. [eMOHCTPUPYETCS YMeHWe aHanu3vMpoBaTb MaTepuan,

OfIHAKO, He BCe BbIBOAbl HOCST apPryMeHTMPOBAHHbIA W [0Ka3aTeNbHbIN 61 -80
XapakTep. Martepuan wn3naraeTcs YBEPeHHO, [AOMYCKatOTCA OTAEeNbHbIE
MOrPeLLUHOCTM U HETOUYHOCTM NPU OTBETE.

JlonycKatoTcs HapyLleHUs B NOCNeA0BaTeNlbHOCTU M3/IOXEHMS NpU OTBETE.
[eMOHCTPMPYHOTCS  MOBEPXHOCTHblE  3HAaHWS  AUCLMMNAMHBIL.  VIMetoTcs
3aTpyAHeHMs C BblBogaMu. [OMycKatoTcs CyLeCTBEHHble MOrpeLlHOCTU B
OTBETE Ha BOMPOCHI BCTYMUTENBHOIO MCMbITaHMS.

41 -60

OGHapy>KeHbl 3HAYUTENbHbIE MPOGE/bl B 3HAHUSX OCHOBHOIO MaTepuana.
[lonyLieHbl FpyoOble OLIMGKN B ONPeAeneHnsx 1 noHATMAX. MocTynaroLLuii 0-40
[IEMOHCTPUPYET HE3HAHWE TEOPUM 1 MPAKTUKU MaTepuana.

Bonpocbl 4N NogroToBKM K BCTYNUTENbHOMY MCMbITAHUIO

1 3agaum Teopum pesaHusi MeTannoB. [permMywiectBa WM HeAOCTaTKM MeXaHWUYECKOM
06pabOoTKMN pe3aHMeM Mo CPaBHEHUIO C APYTUMU METOLAMMU.

2. OCHOBHble MOHATWA MpoLecca pe3aHnus, ero ranyeckme oCHOBbI. MexaHuKa npoLecca
pe3aHunsi, CXeMbl CTPY>XKOO6pa3oBaHMs, TPEHWEe Mpu pesaHumn, HapocToobpasoBaHue. MeToapl U
CpeacTBa 3KCMepUMEHTa/IbHOr0 UCCef0BaHNSA MpoLiecca pesaHus.

3. DHepreTMyecknin 6anaHc 06paboTKW. TennoBble, 3NEKTPUYECKME, MarHUTHbIE U Apyrue
SBNEHNS Npu pe3aHnn. CpeacTBa CHMKeHMS Tennoobpa3oBaHns Npy pesaHnn. MeToapl 1 3a4aum
M3yYeHns (U3NYECKNX SBNEHWIA MPU Pe3aHnM.

4. Cma3sblBatoLLe-0XNaKAatoLLe TEXHOMOMMYECKNE CPeACTBa M MEXaHU3M UX AeACTBUS.

5 Cssizb pexuma 06pabOTKM C KayecTBOM MOBEPXHOCTHOro cnos. O6pabaTbiBaemMOCTb
KOHCTPYKLMOHHbIX MaTepuasioB pe3aHneM.

6. BnnsaHne mexaHnyeckon o6paboTKM Ha CBOMCTBA NOBEPXHOCTHOIO C/ION.

7. TlOrpelwHoOCT MexaHU4Yeckoin 06paboTku fetaneit. [puUUMHBI  BO3SHUKHOBEHWS
norpewuHocTel. Creyudguyeckne MOrpellHoCTM NPU  MexXaHU4Yeckol 06paboTKe HEXEeCTKMX
netanen.

8. MeToAbl onpeAeneHns 0CTaTOUHbIX HANPSHKEHNIA.

9. CTabunmnzaums 1 CHATME OCTaTOUHbIX HaMPSXKEHWIA.

10. CyWwHOCTb SBMIEHUSA TEXHOMOMMYECKON HACNeACTBEHHOCTU. MeTofbl OnucaHus MexaHu3ma
TEXHO/MOMMYEeCKOro HacnegoBaHus. ObecrneyeHne TOUHOCTY 1 TEXHOMOMMYECKas Hac/1IeiCTBEHHOCTb.

11. Porib 11 3Ha4eHWe PEXYLLMX MHCTPYMEHTOB B METa/I/1006paboTkKe.



12. Twnosble 33auM W 3Tanbl MPOEKTUPOBAHMS  PEXYLUMX MHCTPYMEHTOB.  Crocobbl
NPOeKTUPOBaHUSA. PYHKLMOHANTbHO-CTPYKTYPHASA MOZE/b PEXXYLLEr0 MHCTPYMEHTA.

13, VIHCTpYMeHTa/IbHble MaTepuasibl, MX BUAbl M 0611aCTb NPUMEHEHUS. Buapbl U3Hoca, KpUTepmm
CMeHbI MHCTPYMEHTa 1 Crocobbl MOBbILLEHUS €r0 CTOMKOCTMW.

14. Knaccugmkaums MeTogoB nostydeHms rnyeokux npodmneid. TeXHOMOrMYeckme 0CO6eHHOCTH
06paboTKM 6€3 CHATUSA CTPYXKKN.

15. TexHonornyeckune mMetoabl 06paboTKMN ryBOoKNX OTBEPCTUI. X XapaKTepucTuKa 1 061acTb
NPUMEHEHMS.

16. TexHonornyeckoe 060pyAOBaHME, MPUCTIOCOGNEHNS M UHCTPYMEHTbI /1 MONYYeHNs
ry6OKVX OTBEPCTUIA.

17. TIoHATME (IM3NKO-XMMMYECKO 06PaboTKM KakK MeToAa M3roTOBMEHWS AETa/N MyTeM CHATUA C
3aroTOBKM C/osi MaTepuana B pesysibTaTe BCEX BOSMOXHbIX BUAOB BO3AENCTBMA MHCTPYMEHTOB B T.u.
MEXaHWUYECKMX, TErIoBbIX, 3NIEKTPUYECKMX W XUMWUYECKUX B TEXHOMOTMYECKMX Cpejax W WX
KOMOUHaLWIsX.

18. Tlpouecchl pe3aHuss ¢ 0COOLIMM KUHEMATUHECKUMU U (PU3NYECKMU CXEMaMK 06paboTKM
(poTaupoHHOe M BUOpALMOHHOE pe3aHWe, YbTpasBykoBasi 00paboTKa,  MrnogpesepoBaHue).
HaHoTexHonormnveckune Metogpsl 06paboTKu.

19, PUBMKO-XMMUYECKUIA MeXaHW3M 00paboTKM KakK CpPefACTBO CHATUA C 3aroTOBKW C/Ios
marepuasia B BWUAE CTPY>XKM (MexaHWyecKasd 00paboTka), MPOAYKTOB aHOAHOro PacTBOPEHUS
(anekTpomMexaHunyeckad  00paboTKa),  3M1EKTPO3PO3NOHHOIO  paspyLueHnn  (3M1eKTPO3PO3NOHHAS
06paboTKa), aTakke MniaBneHne 1 NCNapeHe MeTa/la.

20. Knaccumkaumsi CTaHKOB MO TEXHOMOMMYECKOMY Ha3Ha4yeHWHo, TOYHOCTMW, CTereHu
aBTOMaTU3aLMN, TUMaXKN 1 KaTasiorn MeTa/IopeXyLLUyX CTaHKOB.

21. OCO6EHHOCTN KOHCTPYKLWMIA CTaHKOB OCHOBHBIX Py

22. Obpa3oBaHve MOBEPXHOCTeN Ha obpabaTbiBaeMblX AeTansxX. Krnaccumkaums ABVXKEHWIA B
CTaHKax.

23. TexHonmorma u (U3MKO-XMMMYECKME TMPOLECChl YAaNeHWsi 4acTh HauaslbHOro o6bema
maTepuana 3aroToBK/ Mpu MexaHW4ecKor 06paboTKe, 3MeKTPOMEXaHNYECKON, 3M1EKTPO3PO3NOHHON 1
Na3epHoin 06paboTKe 1 APYrnx MeTofax hopMUPOBaHUS AETaNeN.

24. AneKTponacTnyeckoe AedropmMmMpoBaHme Kak pasHOBUAHOCTb (PU3MKO-TEXHUYECKMX METO/0B
06paboTKM M ero TEXHOMOrNYeCKne BO3MOXKHOCTM.

25. YNpoUHSAIoLWMEe METOAbI TEPMUYECKOM 06paboTKM CTanei.

26. OCHOBHble KpuTepum paboToCMOCOOHOCTM CTaHKOB, MPOU3BOANTENILHOCTb, HaYa/lbHas U
C Y4YeTOM TemrnepaTypHbIX fedopmaumid  NPOYHOCTb,  XECTKOCTb,  WM3HOCOCTOWMKOCTb,
YCTONYMBOCTb.

27. CTatnuyeckume ynpyrve nepeMeLLeHns n nx BansHUe Ha TOYHOCTb CTaHKOB.

28. InHamMmyeckas cucTema CTaHKa. XapaKTepuUCTUKN ee OCHOBHbIX 3/1EMEHTOB (YNpyrom
CUCTeMbI, Mpouecca pe3aHus, npouecca TPeHWs, MPOLECCOB B ABurarensx). YCTOWYMBOCTb
[BVDKEHWI paboumnx OpraHoB CTaHKa 1 MeTOAbl ee 06ecneveHus.

29. CATIP craHKoB. MHoOrokputepmanbHas onTUMM3aumMs B 3afadax MpoeKTUpPOBaHUA
cTaHKoB. ®opmupoBaHve TPe6OBaHNIN K OCHOBHbLIM CUCTEMaM CTaHKa.

30. TloHATMA O CKBO3HOM MeTOfe MPOEKTUPOBaHUA W W3roToBneHns wusgennii CAD-
CAMCAE. lNMapameTpuyecKkue TeepLoTe/IbHble MOAE/NN.

31. Hanpasnstowme npsMosIMHeHOro U KPYroBoro AsMxeHns. KOHCTpyupoBaHue v pacyeT
HanpPaBNAOLMX CMELLAHHOTO TPEHUS, TMAPOCTATUYECKUX, TUAPOANHAMUYECKUX N KAYeHWS.

32. KOHCTpyMpoBaHue 1 pacyeT KOPOOGOK CKOPOCTE 1 nofau.



33. LUnNuHAenbHbIe Y3/bl C NOALUNMMHUKAMW KauyeHNA U CKOMbXKEHUS, TMAPOCTaTUYECKUMN Y
rmapoauHamMmmnyeckmmmn,. KoHCTpynpoBaHMe, pacyeT C YYeTOM KPUTEPUSA XKECTKOCTW 3/1eMEHTOB
y3n1a. OCO6eHHOCTN KOHCTPYMPOBAHNSA BbICOKOCKOPOCTHBIX LUMUHAENEN.

34, MexaHu3Mbl AN OCYLLEeCTBMEHVUS  MPAMOSIMHEMHBbIX — ABWKEHWA, WX  BUbl,
KOHCTPYMPOBaHWE W pacyeT MeXaHU3MOB: BUWHT-TallKh CKOJIbXEHWA W KayeHus, 3ybuyaro-
PEeYyHOro, YepBAYHO-peeyHoro un gap. MexaHu3mbl [0S OCYLUECTB/IEHUA NEPUOLUYECKMX
ABVKEHWIA. MexaHW3Mbl 41 MUKPOMEPEMELLEHWIA.

35. LlenHble nepefaynm Kak pasHOBMAHOCTb MEXaHW3MOB [NA MNepefayn BpallaTesisHOro
ABWKEHUA. X XapaKTepuCTUKIN 1 0becrneyeHme aKCnyaTalMOHHbIX CBOMCTB NPU M3rOTOB/IEHUN.

36. MexaHu3mbl nogaun. MexaHusmbl (ukcauun. MexaHu3mbl aBTOMATUYECKON CMEHbI
WHCTPYMeHTOB.  MarasmHbl  MHCTPYMEHTOB M 3aroTOBOK  (KOMMOHOBKM).  3a)KUMHbIe
MPUCMOCOBNEHNS MeTa/NIOPEXYLLMX CTaHKOB. Knaccudgukaums, OCHOBHble TuWMbl. PacyeTbl
TUMNOBbLIX MPUCMOCO6/IEHNIA ANA CTAHKOB Pa3/IMYHOr0 TEXHO/IOMMYECKOro Ha3HaYeHus.

37. YCTPOWCTBO M OCHOBHble XapaKTepUCTUKN 3NeKTpoaBuUraTeneil CTaHKOB: KOHCTPYKLMN
JBuratesnieil NOCTOAHHOTO W MEPEeMEHHOr0 ToKa. Tunbl ObICTPOLENCTBYHOLMX [ABUraTenei,
BbICOKOMOMEHTHbIEe ABUraTen NoCTOAHHOIO TOKa C NOCTOAHHLIMW MarHUTamu, UX 4OCTOMHCTBA,
ABUraTenn 41s BeHTUIbHOIO NPUBOAA; LUaroBble ABUraTeNn; IMHENHbIe ABUraTenu.

38. MexaHn4ecKme XapakTepuUCTUKN LBUraTeneil: pasroH, TOPMOXEHME U pPerynvMpoBaHue
CKOPOCTW.

39. Obnactb MPUMEHeHMs TUAPaBANYECKOrO MprBOZa B CTaHKax, ero npemmyLlectsa u
HeAoCTaTKu, OCHOBHble Tpe60BaHMS, MPeLbaB/feMble K TMAPONpPUBOLY CTaHKOB.

40. Cnocobbl perynMpoBaHUs CKOPOCTU B TUAPaBMYECKUX MPUBOJAX CTaHKOB,
NPUHUMNN&NbHBIE CXeMbl, OCHOBHbIEe XapaKTepUCTUKN.

41. Knaccugukaums aBToMaTU3MPOBaHHbIX CTAHKOB M CTAHOYHbLIX CUCTEM MO Pas3/IMyHbIM
npu3HakaMm. OCHOBHbIE MOHATUA TEOPUU aBTOMATUYECKOro ynpaBfeHWs. JIMHelHble 3/1eEMEHTI
aBTOMaTMYECKNX CUCTEM W UX XapPaKTePUCTUKW. TWNOBble HEIMHENHOCTM aBTOMaTUYECKUX
CUCTEM, X BINSHME Ha YCTOMYMBOCTb CUCTEMbI U METOZbI NINHEapU3aLun.

42. Kpnaccumkaums cuctem  MpPOrpaMmMHOro  ynpasneHusi. CUCTEMbI:  KOHTYpPHbIe,
MO3ULNOHHbIE, NPAMOYTO/ibHble, YHUBepCa/ibHble. CUCTEMbI YNpaBNeHUss MHOrooMnepaLoHHbIMU
ctaHkamy. CTpyKTypa CUCTEM MNPOrpaMMHOrO YrpaB/ieHUs OCHOBHbIX KnaccoB. [oHATME 06
OCHOBHbIX y3nax ycTpoicts UIMY (MHTepnonaTopbl, YCTPOWCTBA YNpaBneHUs NpuBOAOM U Ap.).
O6nactT MpPUMEHEHUA CTaHKOB C MporpaMMHbIM - ynpasneHvem. CUCTeMbl  FpynmnoBoro
4MCOBOro ynpasfeHns ctaHkamu. [atunkuy nepemeLeHns B ctaHkax ¢ Yrly.

43. PO60TbI 1 MaHUMYNATOPbI.

44. OCHOBHbIE NPUHUMMBI KOMIMOHOBKM aBTOMaTUYECKMX NIMHUA. TPaHCMNOPTHbIE CUCTEMBI.
O6nacTv NpYMeHeHNUs aBTOMaTUYeCKNX NNHUIA. TMOKne aBTOMaTu4eckme MHUK. OnpeseneHue.
MPUHLMMBI NOCTPOEHWS.

45. OcHoBHble noHATMA o TTI-moaynax u ITIC. Tpe6bosaHua Kk cuctemam UMy u ITI-
MOAYIAM.

46. CpaBHUTE/IbHbIE XapaKTEPUCTUKMA METOLOB (PU3NKO-TEXHUYECKON 06paboTKM, UX MeCTO
cpean Apyrmx MeTOLOB pasmMepHOM 06paboTKM maTtepuasioB M 06LiMe BOMPOCbI MOCTPOEHUS
CTaHKOB. TMpUHUMMBLI N CXeMbl afanTWBHO-MPOrPaMMHOr0 yrnpaeieHns MnpoLeccoM 06paboTKu.
OnTuManbHOe perynnpoBaHme peXXMmoB 06paboTKu.

A7.  YNbTpa3ByKOBble CTaHKW, (PU3MYECKMe OCHOBbl WX paboTbl, KMHEMATWKa
obpabatbiBatolleii  CUCTeMbl, B T.4.  MArHUTOCTPUKUMOHHbIE W YNbTPa3BYKOBble
npeobpasoBartenin. TEXHONOrMYECKNEe XapaKTEPUCTUKN pPasMepPHON YNbTPasByKOBOW 06paboTKW.



48. YcTaHOBKa CTAHKOB Ha (byHAAMeHT. VACMbITaHWe CTaHKOB Ha XOM0CTOM XO4y W Mpw
pe3aHum.
49. [InarHOCTMKa CTaHKOB, MHCTPYMEHTOB 1 MEXAHU3MOB CMEHbI 1 3arpy3Kn UHCTPYMEHTA.

50

. OcobeHHoCTH JKCrnayaraumnm  CTaHOYHbIX aBTOMaTUYECKUNX NNHMIA. OCOBGEHHOCTH

aKcnnyaTtauumn ctaHkos ¢ UMY m IMIC.

ol.
ne

CeOMeTPUYECKME NapaMeTpPbl PEXYLLE/ YacTh MHCTPYMEHTA, (YHKLMU U HasHauyeHue
PeAHEro yrna 'y, 3afHero yrna a, yrna HakfoHa FnaBHON PexyLleil KpOMKM X FNaBHOro

yrna B nnaHe .
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56.
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61.
62.

63.
64.

65.
66.

67.
68.
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. [apameTpbl peXXMMOB pe3aHns 1 reoMeTpus Cpe3aemoro c/os (ToYeHvie NPOXoAHbIMN,
OTPe3HbIMM W MOAPe3HbIMM pe3uamMu, 06paboTka OTBEPCTUIW CBepiaMu, 3eHKepamu,
pa3BepTKaMu, (Ppe3epoBaHne BUHTOBLIMU LUVHAPUYECKMMU U TOPLOBLIMU (pe3amu.

. CooTHOWeHMe MeXay ctaTuyeckumu (Yribl 3aTOYKWM) U KMHEMaTMyeckuMmn (paboyne
YI7bl) TEOMETPUYECKMMM NapamMeTpamy pexxyLlerd 4YacTu WMHCTPYMEHTa Ha npumepax
MPOXOAHbIX U OTPE3HbIX Pe3LoB, CBEP, LINHAPUYECKNX (pes.

Knaccnukaums  MHCTPYMEHTa/IbHbIX — MaTepuasoB, Mapku CBOWCTBa 06nactu
NMPUMeHeHUS.

NHCTpyMeHTa/IbHble MaTepuaibl C MU3HOCOCTONKUMU NMOKPLITUAMU, POSb NOKPLITUSA, Kak
(bakTOpa BAVAKOWEr0o Ha MapaMeTpbl pe3aHuss W CBOWCTBA WHCTPYMEHTa/IbHOIO
mMaTepuvana, OCHOBHble MeTOAbl HaHEeCeHWs MOKPbITUA Ha  WMHCTPYMEHTbl U3
ObICTPOPEXYLLEW CTaM 1 TBEPAbIX Cr/IaBoB.

Knaccuukaums OCHOBHbIX MapOK TBEPAbIX CMaBoB [A/19  pPe3aHns  pasiNyHbIX
martepuanoB, 061acT NPUMEHEHNS TBepAbIX cnniaBoB no crtaHgaptam ISO 513 m ISO
513-2004.

MeToAbl COBEPLLUEHCTBOBAHMSA CBOMCTB MHCTPYMEHTA/IbHbIX MaTepuaos.
MnacTuyeckne fdeopMauum MNpyv pes3aHUM  MaTepuasioB, MOLENM pesaHus ¢
eIVHCTBEHHOW nnockocTblo capura (Tume, MepyaHT) K pas3BUTON  061aCTbHO

paeopmaumin - (Mogenn bpurca, 3opeBa), oOnpedeneHne rNaBHOM W KOHTaKTHOM

(BTOpMYHOI) o06nacterr (30H) nNJaCTUYECKOro AeOPMUPOBaHUS  MaTepuana npu
pe3aHnn, MeToAbl OLEHKM YPOBHA MIacTUYeCKOro AeOopMMpPOBaHUS CPe3aemMoro Crios,
B/IMSIHWE Pa3/INYHbIX ()aKTOPOB Ha rpaHuLbl 061acTell 1 YpoBeHb AedopMaLun.

Buabl CTpy>KeK, MexaHn3Mbl (DOPMUPOBAHUSA C/IUBHbIX, 3/TEMEHTHLIX TUMOB CTPYXXEK U
CTPY)XXeK «Hag/lomMma», B/IUSHUE MexaHuW3Ma (OPMMPOBAHWUA CTPYXKEK Ha BbIXOLHbIE
napameTpbl pesaHus.

MeToabl Ap06eHNA CTPYXKKW NPU CIMBHOM CTPYXXKOOOpa3oBaHMM.

KOHTaKTHble npouecchl Npu pesaHuu.

OCO6EHHOCTN pe3aHus B YCNOBUAX (POPMUPOBAHUSA «HApOCTa», BAUAHWE pPas/IUHbIX
(hbaKTOpOB Na HapoCTO06pa3oBaHVe 1 NapameTpbl pe3aHus.

MeTo/bl ynpaBieHns HapocToo6pa3oBaHNEM.

Cusbl (cxema cu) U MOLLHOCTb pe3aHus Npu TOYeHWW, CBEPSIEHUN, LUAVHAPUYECKOM
(hpe3epoBaHUN 1 KPYTIOM LLIMGOBAHNN.

BivaHne (pakTopoB Ha Cu/bl pe3aHns (MPUMEHUTENbHO K MPOAO0/IbHOMY TOYEHUIO).
MeTofbl M3MEpPeHUs CWUN pe3aHus, aHanu3 qopmyn And pacyeta cui pesaHus (Ha
npumepax TOYeHUs, CBepIeHNs, LNAVHAPUYECKOro (hpe3epoBaHus).

BnvsHue pasnnyHbIX (hakTOPOB Ha CUMbI Pe3aHus.

TennoBble UCTOYHUKMN MPY Pe3aHN 1 aHaIU3 ypaBHEHWSA TenI0BOro banaHca.

. MeTobl n3MepeHus TeMrnepaTypbl, BAUSAHME Pa3/IMYHbIX PaKTOPOB Ha TeMrepaTypy.



70. MeToAbl pacyeTa TeMnepaTtypbl, MOHATME «ONTUMa/IbHAsA TeMMNepaTypa pesaHnsa».

71. BnvsHve TennoTbl Ha 3NEMEHTbl TEXHONIOTMYECKOM CUCTEMbl pe3aHns («CTaHOK,
npucnocobneHne, WHCTPYMEHT, o6pabaTbiBaemass 3aroToBKa»). TemnepaTypHble
Aedhopmaum 3aroTOBKU U MHCTPYMEHTA.

72. MexaHn3Mbl W3HALUMBaHNA WHCTPYMEHTA, TMPOABNEHUA W3HALLUMBAHWA, OCHOBHbIE
(DaKTOpbl, OKasblBaKOLLME BNNAHME HA N3HALLMBAHWE NHCTPYMEHTA.

73. AHaNM3  3aBUCUMOCTM  «M3HOC-BPEMS» AN MNpuMpaboTOYHOro, YCTaHOBMUBLLErOCH
(HOpMasIbHOro)  M3HalMBaHWA,  KaTtacTpouyeckoro  paspyLleHMss  KOHTaKTHbIX
NnaoWaaoK MHCTPYMEHTA.

74. Kputepun OTKasza (3aTyM/eHUs) PexyLlero MHCTPYMeHTa na npuvmMepax TOKapHOro
pesua, CBepnra, UWIMHAPUYECKOM W TopuoBorM  (ipe3. CTOMKOCTb  PEeXyLLero

WNHCTPYMEHTA.

75. AHanu3 3aBucumocter T= f (V) gna y3koro v LIMPOKOro fAuanasoHa W3MeHeHUs
CKOpoCTM pe3aHus. AHann3 3aBucumocter v = (T,S;t) (ToueHue, CBepeHMe,
(hpesepoBaHue).

76. KayecTBO MOBEPXHOCTHOrO cnos. [eomeTpuyeckne 1 PU3MKO-MEXaHNYECKUE
rmokasaTteNn  KayecTBa  MOBEPXHOCTW.  BrmsgHMe  pasfvyHbIX  (DAKTOPOB  Ha
reoMeTpuyeckme 1 (M3MKoMexaHU4YecKmne nokasaresin Kauyectsa noBepxXHOCTU.

77. CBA3b  Mexfy  KayeCTBOM  MMOBEPXHOCTHOIO  C/ofg M 3KCnyaTauMOHHbIMU
XapaKTepucTMKamy 06paboTaHHbIX AeTanei.

78. Pe3aHne C NpuMMeHeHWEM TEXHOIOTUYecKux cpef. OCHOBHblE (M3MYecKme (DYHKUMN W
CBOMCTBA XUAKMX, ra3006pa3HbIX 1 TBePAbIX

79. Knaccudmkauma COTC no 06n1actam NpuMeHeHNs.

80. MeTogbl nogaum COTC B 30HY 06pab0oTKM. OCHOBHbIE OCOOGEHHOCTU NOAAYM XKUAKNX
COTC  MeTogOM  «CBOGOAHO  Mafarollein  CTpyw», «Mof — [aBfeHVEM», B
Me/IKOAMCMEPCHOM COCTOSHMK, Yepes KaHa/lbl B refie MHCTPYMeHTa.

81. TexHonornyeckue orpaHnyeHns npu npumeHeHun COTC B BuAe CBOOGOAHON Mmofjayn B
30HY 06paboTKMU.

82. Matepuanbl, UCMoOMb3yemble AN MPOM3BOACTBA  abpasvBHbIX UM a/IMa3HbIX
LUNNOBASTbHBIX KPYTOB.

83. Knaccuimkaums TUNOB M MOPSAOK Bbl6Opa pasmepoB 3epeH, CBA3KW, TBEPAOCTU U
CTPYKTYpbI Kpyra A/19 YACTOBOrO Y YepHOBOIO LLUIN(OBAHUS.

84. OC06eHHOCTM LWNGOBAHUA PA3NINYHbBIX U3AE/IMIA KpyraMu, OCHALLEHHbIMU a/iMa3HbIMU
N 3N1bO0POBLIMIN Kpyramu. XapakTepUCTUKN N MOHATUE «KOHLEHTPaLUs» aMasHbIX W
06/1acTV paLMoHanbHOrO NPUMEHEHNS 3/1b60POBbLIX LLNNPOBASIbHBLIX KPYTOB.

85. MexaHu3mbl  M3HaWMBaHWUA  LWAUGOBaNIbHLIX  abpasvBHbIX  (a/iMa3HbIX)  KPYros,
onpefeneHne MOHATUIA «LWIM(OBaHWE C camo3aTayvMBaHUEM Kpyra», «LWAnpoBaHMe C
3acaMBaHMeM Kpyra», MeTOAbl NMPaBKy LWANGOBaSIbHbIX KPYroB.

86. OCHOBHble OCOGEHHOCTM LUIM(OBAHUA KaK Mpouecca pe3aHusi, BUAbl LWIUOBaHUS W
06/1aCTN NPUMEHEHWS, CUMbI U MOLLHOCTb pe3aHuns Npu WANGOBaHNN.

87. Tennosble ABMEHNUA NPU LWAUHOBAHUNA U NYTK YrpaB/eHUs TENI0BbIMU MpoLEeccamu.

88. Cnocobbl npumeHeHns COTC npu WAnpoBaHNUN.

89. O6pabartbiBaeMoCTb  Martepuasa npyv  pe3aHun, napameTpbl,  onpefenstoLiue
06pabaTbiBaEMOCTb, CNOCOObLI OLEHKN 06pabaTbiBAEMOCTMU.

90. MeToabl NNaHNPOBaHUA 3KCNepUMeHTOB. OAHOAKTOPHbIE N MHOFO(MAKTOPHbIE MNaHbl,
MOMHbIA  (DaKTOPHbLIA NNaH, MaTpuua NAaHUPOBaHWSA 3KCMEepUMEHTOB. [OMHbIA 1



APO6HbLIN (haKTOPHbIe NiaHbl 419 ONMcaHWUsi MOHOTOHHbIX 3aBUCUMOCTEN. LieHTpasbHbIi
M poTaTtabenbrnblii  KOMMO3UUMOHHbIE MMaHbl A9 OMUCAHWA  3KCTPeMasibHbIX
(HEMOHOTOHHbIX) 3aBUCUMOCTEMN,

91. O6pabaTbiBaEMOCTb pPa3MYHbIX MaTepuanoB. [loHATUE «TpyaHooGpabaTbiBaeMble
martepuasibl» U OCHOBHblE OCO6EHHOCTU X 06paboTKM pe3aHneM. Crnocobbl ynyulleHus
06pabaTbIBaEMOCTMW.

92. \HHOBaUMOHHbIE Mpoueccbl  pe3aHus. KoOMOMHMpPOBaHHblE MeToAbl  06paboTKK
pesaHneM (C NoAorpesom, Bnbpaumsamm, NoABOLOM LOMOMHUTEILHON 3HEPrN).

93. BbICOKO3(h(DEKTMBHbIE U 3KOMOTMYECKN [PY>XXeCTBEHHble Cnocobbl pe3aHus (cC
BbICOKUMUN U CBEPXBLICOKMMU CKOPOCTAMMU, CO CHATUEM HaHOCTPYXXEK, MaTepuanos
MOBbILEHHOW TBEPAOCTW NIE3BUMAHBbIM  WUHCTPYMEHTOM B3aMeH  LWAU(OBaHMS, CO
CHVKEHHbIM YPOBHEM BPeAHOro TEXHOreHHOM0 BO3JENCTBUA Ha OKPYXKatOLLYHO Cpeay).

94. OCHOBHbIe NOMOXEHNS TeopUK NOLOOUA NPU pe3aHnn MaTepuaos.

NnTepaTtypa, peKoMeHl0BaHHas NSt NOArOTOBKM K BCTYNMUTENIbHOMY UCMbITAHMIO
OCHOBHAA NNTEPATYPA

1 Hay4Hble OCHOBbl TEXHOMOMMM MALLUMHOCTPOEHUS [DNeKTPOHHbIA pecypc] : y4yebHoe
nocobue / A.C. MenbHukoB [v ap.] ; Mog o6w,. peq. A.C. MenbHMKOBa. — ONEKTPOH, fAaH. —
CaHkT-leTepbypr : JlaHb, 2018. — 420 c.

2. VIHHOBaUMOHHbIE LEHTPbl BbICOKMX TEXHOMOMMA B MALLIMHOCTPOEHUU [SNEKTPOHHbI
pecypc] : moHorpadwms / B./. ABepueHKOB [K ap.]. — 3NekTpoH, gaH. — Mocksa : ®JIMHTA,
2011, — 180 c.

3. MatannH A.A. TexHO/I0rMsi MalMHOCTPOEHNA [SNeKTPOHHbLIN pecypc] : y4ebHuK / A.A.
MatanmH. — 9neKTpoH, faH. — CaHkT-MeTepbypr : flaHb, 2016. — 512 c.

4. CnpaBOYHUK TEXHOMOra-malumHoctTpoutens : B 2-x Tomax/ IMog pea. A. I'. Kocvunosoid,
P. K. Meluepskosa. -4-e n3g., nepepab. n gon. -M. : MalumHocTpoeHue. -1985 T. 1.-656 c.

5. CnpaBO4YHMK TexHoora-mMawmnmHoctpoutens : B 2-x Tomax/ Mog pea. A. I'. Kocunosoi,
P. K. Meuwepsikosa. -4-e 3., nepepab. u gon. -M. : MalumHocTpoeHue. -1985 T. 2. -M.. -1985.-
496 c.

6. CypuHa H.B. CAIIP TexXHONOrM4yecKnX npoLeccoB [INEKTPOHHLIN pecypc] : y4yebHoe
noco6uve / H.B. CypuHa. — 3nekTpoH, faH. — Mocksa : MUCUC, 2016. — 104 c.

7. banna O.M. O6pa6oTka pgetanein Ha cTaHkax c UIY: o6opyaoBaHue, OCHACTKa,
TexHonorusa : yvyebHoe nocobue/ O. M. banna ; peu. A. A. XXypasnes. -Cl16.; M.KpacHogap:
NaHb, 2015.-364 c.

8 Kpacumsckuin C.IN. Tlpnbopbl M TeXHWYECKMe CpefcTBa aBTOMaTM3aUMM . HaydHoe
nsgaHune/ C. IN. Kpacmsckuit. -M.: MawumHocTpoeHune, 1965.-332 c.

9. TexHonornyeckas OCHacTKa A/11 MeTa/I/IOPEXYLLUMX CTaHKOB : yyebHoe nocobue/ A. T1.
OparyH, FO. V. Beuko, b. M. INyces, C. C. MutpodaHos. -/1.: flleHnsgar, 1982.-183 c.

10. TapabapuH O.U. INMpoeKkTMpoBaHUe TEXHOMOrMYECKOW OCHACTKM B MalUMHOCTPOEHUN :
yye6, nocobue ana CTyA. By30B, 00yd. Mo Hanpas/. NOAroT. "KOHCTPYKTOPCKO-TEXHOMOMMYeCcKoe
obecrieyeHne MalLMHOCTpouTeNbHbIX npom3soAacTs”/ O. W. TapabapuH, A. . A6bi3os, B. b.
Ctynko ;peu.: B. H. Matsees, P. M. XucamyTanHos ; xya. E. A. Bnacos. -2-e n3g., ucnp. v gon.
-CI6.; M.;KpacHogap: JlaHb, 2013.-304 c.

11. bntomeHwTeliH B.FKO. MpoekTupoBaHue TEXHONOMMYECKON OCHACTKMU : y4yeb, nocobue
ANS CTyA. BY30B, 06y4. MO Hanp. NoArot. gunaomup. crew, "KOHCTPYKTOPCKO-TEXHOIOMMYECKOe



obecrieyeHne MaLlLMHOCTPOUTENbHLIX npoussoAcTe”/ B. HO. bBnomeHWTenH. -3-e  um3f,,
crepeoTun. -CI16.; M.KpacHopgap: J/laHb, 2014.-224 c.

12. CrapkoB B.K. ®usmka v ontummsaums pesaHus MaTepuanos [SNeKTPOHHbIA pecypc] /
B.K. CTapkoB. — 2neKTpoH, fgaH. — Mocksa : MalunHocTpoeHue, 2009. — 640 c.

13. PbipkakoB B.B. ABTomartmsauma MNpPOM3BOACTBEHHbIX MPOLECCOB B MAaLIMHOCTPOEHUU
[GnekTpoHHbI pecypc] : yyebHoe nocobue / Pohbkakos B.B., B.A. KynpswwuH, H.M. boknaLuos.
— ONEKTPOH, faH. — [lMeHsa :MenH3lTY, 2011. — 152 c.

14. T1poeKTMpOoBaHMe aBTOMATU3NPOBAHHbIX Y4aCTKOB M LEXOB : YUebHUK anst By3os/ B.IM.
BopoHeHKko, B.A. Eropos, M.I'. Kocos; Pen. KO.M. ConomeHueB. -3-e u3g., ctepeotun. -M.:
Bbicw. wk., 2003.-272 c.

15. ABTOMaTU3auua NpPOM3BOLCTBEHHBLIX MPOLECCOB B MAlUMHOCTPOEHUMN : YUeBHUK A1
By308/ .M. KanycTtuH, MN.M. KysHeuos, A.I'. CxupTnagse; Peq. H.M. KanycTtuH. -M.: BbICLL.
LK., 2004.-415 c.

16. Be3bsA3blUHbIA B.®. OCHOBbI TEXHOMIOTMN MALLUMHOCTPOEHNSA : Y4eOHWK /19 CTYA. BY3O0B,
06yM. no Harp. noaror. "KOHCTPYKTOPCKO-TEXHOMOrMYeecKoe obecneyeHve
MaLUMHOCTPOUTEbHBIX MPOn3BOACTB"/ B. ®. be3basbluHbIA. -M.: MawunHocTpoeHme, 2013.-568 c.

17. A6nokos A.C. TexHOMornyeckmne NpPoLecchbl TEXHUYECKOro 06CMY>KMBAHUS N PEMOHTaA
TPAHCMOPTHbLIX W TPaHCMOPTHO-TEXHOMOMMYECKUX MaliMH U 060pyAoBaHUA [SNEKTPOHHbIN
pecypc] / A.C. A6nokoB. — 3neKTpoH, aaH. — HwxkHunin Hosropos : BrYBT, 2017. — 68 c.

18.  VIH(opmauMoHHble  TEXHONOTMW  NOAAEPXKKM  XKM3HEHHOTO  LMKNA  U3LeNni
MaLUNHOCTPOEHMUS: NPO6/IEMbI U pelleHns [DNeKTPOHHBIN pecypc] : moHorpadwms / J1.B. T'yéouy [n
ap.]. — 9nekTpoH, gaH. — MuHck :, 2010. — 286 c.

19. TexHonorud wmawnHocTpoeHud. T. 1 OCHOBblI TeXHOMOrMW MAaLUINHOCTPOEHUSA
[GnekTpoHHbIV pecypc] : yuebHoe nocobue / B.M. bypues [v gp.] ; nog. pea. A.M. [anbckoro,
AWN. KoHfakoBa. — 9NeKTpoH, aaH. — Mocksa :, 2011. — 478 c.

20. KapaHgawos K.K. ObpaboTka MeTa/ifioB pe3aHneM [DneKTPOHHbIN pecypc] : yuebHoe
nocobue / K.K. KapaHgawios, B.[, KnonotoB. — 3neKTpoH, AaH. — Tomck : TIY, 2017. — 268 c.

21. "paHoBCKMIA .. PesaHne meTannioB : YuebHuk ana By3os/ .W. paHoBckuin, B.T.
I"paHOBCKWIA. -M.: BbiCLL. LK., 1985.-304 c.

22. Bepewaka A. C. PexylumMe WMHCTPYMEHTbI C M3HOCOCTOMKUMUK MOKpbITuamMn / A. C.
Bepeluaka, V. I'. TpeTbakos. - M: MatunHocTpoeHme, 1986. - 192 c.

23. [MpoeKTpoBaHe METAINIOPEXYLUMX CTAHKOB W CTaHOYHbIX cucTeM : CrnpaBOYHMK-

yuebHuK B 3. T./ pea. A. C. MNMpoHnkoB. -M. : MalumHocTpoeHne T. 2 : PacyeT 1 KOHCTPYyMpOoBaHme
Y3/10B 1 3/1eMeHTOB cTaHKoB, Y. I1/ A. C. INpoHnkos [n ap.]; peu. B. A. flewweHko. -1995.-320 c.

24. KoBwwos A.H. OCHOBbI HAHOTEXHO/OTUW B TEXHUKE : y4eb, nocobue ana CTy[. BY30B,
00y4. MO Hampasn. MOAroT. AunoMup. criel,. “KOHCTPYKTOPCKO-TEXHOMIOrMYECKoe ObecrieveHne
MaLLUMHOCTPOUTESbHBLIX NPOM3BOACTB" 1 "ABTOMAaTU3MPOBaHHbIE TEXHOMOMMK 1 nponssoacTea’/ A. H.
Koo, KO. @. Hazapos, N6parnmoB V.M. ; peu.: C. A. YyikuH, A. J1. ByyaueHko. -2-e u3a,,
ctepeotun. -M.: Akagemus, 2011.-240 c.

25. ®enbawTerH E.O. Pexylpii MHCTPYMEHT. JKCnyatauus: yyed, nocobve ansa cTyf.
YUp-Mid BbICLL. 06pa3oBaHMa No MawmHocTpouT. crel, CooteetcTByeT PIrOC 3-ro nokonexus/ E. 3.
®enbawireitH, M. A. KopHuesuy ; peu. C. C. KnmmeHkoB. - MuHck: HoBoe 3HaHue; M.: H(pa-M,
2014. - 256 c.: un.. - (BbicLu. obpa3oBaHue. bakanaspwar). - bubnmorp.: c. 254.

26. BuHorpagos, [.B. [MpyvmeHeHWe cMa30yHO-OXNIaXAAOLWNX TeXHONOrMYecKmx
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