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[NoAcHUTENbHAA 3anucKa

BcTynuTenbHble UCMbITAHWUSA MO TEXHOMOTUX M 060PYA0BaHUN MeXaHUYECKON U (IU3UNKO-
TEXHNYECKON 06paboTKM ABNAeTCS 0653aTe/lbHbIM MPU NOCTYNIEHUN B aCMPaHTYpy.

Mporpamma BCTYNUTENbHOIO WCMNbITaHWA BKIOYAET BaXKHEWLUME Crefytolime pasgenb:
OCHOBbI TEXHO/IOTM MALLUMHOCTPOEHUSA; OCHOBbI NMPOEKTUPOBAHNA TEXHOMOTMYECKMUX NPOLLECCOB;
TUMNOBbIE  TEXHO/IOTMYECKME  MPOLIECCbl  W3rOTOB/IEHUA  fAeTaflel  MalWH:  CUCTEMb
aBTOMaTN3MPOBAHHOIO MPOEKTUPOBaHWUA TexHonormyeckux npoueccos (CAMP TI); rubkoe
aBTOMaTM3MpoBaHHOe npoun3BoacTBo (CAIT); NPOeKTUPOBaHWE TEXHONOMMYECKOW OCHACTKW;
MPOEKTUPOBAHNE MeXaHOCOOPOUHbIX LIEXOB; HAAEXHOCTb M paboTOCNOCOOHOCTL  U3AENNN
MaLUNHOCTPOEHUA; MaTEMaTUYeCKoe MOJEeNMPOBaHNe NPOoLEeCccoB B MaIMHOCTPOEHUMN.

dopma nNpoBeAeHNs BCTYMNUTENILHOIO UCMbITaHUA - YCTHas.

Pe3ynbTaTbl BCTYNUTEILHOIO UCMbITaHWA OLEHMBAKOTCA MO CTOOaN/IbHON LUKafe. .

BcTynuTenbHoe  UCMbITaHWE ~ OPUEHTUPOBAHO  HA  OLEHKY  YPOBHSI  3HaHWUiA,
COOTBETCTBYIOLLMX pe3y/ibTaTaM OCBOEHUSI OCHOBHOW MPO(ECCMOHANIbHON 06pa3oBaTesibHOM
nporpaMmbl  BbICLLIEro 006pa3oBaHWs - MporpaMMmbl MarucTpatypbl (crneyuanuteTta) CoOriacHo
Tpe6oBaHusm ®IrOC BO.)

Llenb v 3apaun BCTYNUTENIbHOIO UCMbl TaHUA

Llenbto BCTYNUTENbHOTO UCNbITaHUA MO CNeuuasibHON AUCUMMNANHE ABNSETCS BbISBIEHME
3HaHWUIA NOCTyNatoLWMX B aCMMPaHTYpy MO BbIGpaHHOMY MPOGUIKD Ha UHXEHEPHOM YPOBHE.

3afaum BCTYNUTE/IbHOMO UCMbITaHMA:

1 OueHUTb YpOBEHb MNOHUMaHWUA, TEOPEeTMYECKON W MNPAKTUYECKOM TFOTOBHOCTU
abuTypueHTa K NPUMMEHEHMIO HayuYHbIX MOJIOXKEHWIn B 06/1aCTM TEXHOMOrMKU 1 060pyL0BaHMN
MEXaHNYeCKON 1 (DU3NKO-TEXHNYECKO 06paboTKM.

2. BblgBATb CTeneHb CHOPMMPOBAHHOE™  yMeHWA  aHaIM3MpoBaTb  Pe3y/bTaTbl
MEXaHUYECKON 1 (HU3NKO-TEXHMYECKON 06paboTKN 1CCNea0BaHWA.

3.0npegenntb  CTeneHb CHOPMMPOBaHHOE™  MpOgeCCMOHANbHLIX  KOMMETEHUMIA B
TeXHUYeCKoM 06/1acTu.

Tpe6oBaHMA K YPOBHIO MOAFOTOBKU MOCTYMNAOLLEro
MocTynatoLwWii B acnUpaHTypy [O/MKEH:
3HaTb:
COBPEMEHHbIE TEH[EHLMN pPa3BUTMS METOOB, CPEACTB W CUCTEM KOHCTPYKTOPCKO-
TEXHONOTMYECKOr0 06ecrneyeHns MalMHOCTPOUTENbHbLIX NMPOW3BO/ACTB;

OCHOBHble  CBOMCTBA WCXOAHbIX MaTepuasioB, 06YCMOBMMBAOWMX  KAUYeCTBO
TEXHOMOMMYECKMX NPOLIECCOB W W3AENMIA MALUMHOCTPOEHUS; BAMSIHUS CBOWCTB MaTepuanoB Ha
pecypcochepexxeHne 1 HafieXXHOCTb TEXHOMOTMYECKMX MPOLIECCOB, CPEACTB TEXHOMOMMYECKOrO
OCHalLIeH!s! 1 aBTOMaTM3aLuK;

- Cnocobbl peann3aLn OCHOBHbIX TEXHOMOTMYECKUX MPOLECCOB MOMYyYeHWUs W3Menuii
MaLLMHOCTPOEHNS;



MPOrpeccrBHbIE METOAbl 3KChayaTauum CpeacTB TEXHOMOMMYECKOro OCHaLLEeHWS,
aBTOMaTU3aLMM 1 ynpaBneHnsi NPOM3BOACTBOM MPW M3rOTOBNEHWUM U3ENNIA MALLMHOCTPOEHNS;

YMETb:

- CMCTEMaTM3NPOBATb, PaCLLUMPATb W 3aKPEnsTb TEOPETUYECKME 3HAHUS N NPUMEHSITb KX
ANS PeLLeHNs KOHKPETHbIX TEXHONOMMYECKNX, OPraHM3aLMOHHbIX U COLMaNbHO-3KOHOMUYECKMX
1 Hay4HbIX 3adau;

- NpuobpeTaTb OMbIT M pa3BMBaTb HaBbIKW BefleHNs CaMOCTOATE/IbHOW PaboThl;

BNafeTh:

COBPEMEHHbIMW  METOAaMM  MPOEKTUPOBAHMS  TEXHOMOMMYECKMX  MPOLEecCoB
0060py0BaHNS, UHCTPYMEHTA, APYrNX CPeACTB TEXHOMNOMMYECKOro OCHalleHWsl, aBToMaTun3aumm ¢
1CNONb30BaHNEM KOMMbIOTEPHOM U TEXHUKM,

MeTOAaMM paLMoHasIbHOTO Bbl6Opa 0060PYAOBaHWS, WHCTPYMEHTa, APYrnx -CPeacTs
TEXHO/0rMYECKOro OCHALLIEHUS NS NPOWM3BOACTBA M3AENNIA MALLIMHOCTPOEHNS;

MeTodaMKn OnpefaeneHns ONTUMasbHbIX W PaLUOHaNbHbIX TEXHONOMMYECKMX PEXMMOB
paboTbl 060py0BaHNSA, UHCTPYMEHTA;

METO4aMMN NpoBeAeHUA CTaHOaPTHbIX UCMbITAHWIA MO onpegeneHno rokasaresnem

CbI/I3I/IKO-MexaHI/I‘-IECKVIX CBOWCTB MCNOMb3YEMbIX MaTeEPUa/iOB N TOTOBBLIX VI3,EI,€J'I\I/II7§ —MeToAaMU

NPOBefeHNs  MPOU3BOACTBEHHbLIX  WCMbITAHWA  CPeACTB  TEXHO/IOMMYECKOro  OCHaLeHMs U
aBToMaTmn3aLmm NpPov3BOACTBA M FOTOBbLIX U34E/NIA MALLMHOCTPOEHNS.
CofeprkaHne nporpamMmmeil
1 OCHOBbI TEXHO/IOIMN MaLLUNHOCTPOEHUSA.

MalumHa Kak 06beKT npoussofcTBa lMokasaTeny KayecTBa MallUMHbl. TeXHOMOrMYeckme
Crnocobbl 06ecrneyeHnss TOYHOCTM, MOBBILLEHUS KavyecTBa M CHUDKEHWA CeGECTOMMOCTM MaLLVH.
[MPOM3BOACTBEHHbIA N TEXHONMIOTUYECKMIA  MpouUeccbl, WX  CTPYKTypa. BnusHue Tuna
MPOM3BOACTBA Ha MOCTPOEHME TEXHO/IOMMYecKoro npouecca. TpyAoemMKOCTb, CTaHKOEMKOCTb.
Linkn npomssoactBa. TexHOMNOrMyecknme Myt MOBbILEHNA 3KOHOMWYHOCTU MPOM3BOACTBA.
lMoka3aTe/mM TOYHOCTM feTanieil. [lorpewsHocTM 06paboTKM U MX NpuyMHbL.  Cy4yaitHble W
CUCTEMATUYECKME MOrpewHoCcTU. 3aKOHOMEPHOCTW  pacrnpefeneHns norpewwHocTend. (T4X
MMorpeLwHoOCT, BO3HMKalOWMe B pe3ynbTate feopmaumii 0T cui pesaHus. XKecTKoCTb U
MoAaT/IMBOCTb TEXHOMOMMYECKOW CUCTEMBI, BIMSIHAE M3MEHEHWUA CWMbl pe3aHns 1 NoaaT/IBOCTU
CACTEMbl HA BO3HWMKHOBEHME TMOrpewHocTel. Mepbl MO YMEHbLUEHWIO MOrpPeLHoCTeid oT
fgeopmaumin - cuctembl.  [MOrpewwHoOCT, BO3HMKAKOWME OT eOMETPUYECKON HETOYHOCTM
3/IEMEHTOB TEXHO/IOTMYECKON CUCTEMbI: CTaHKa, NPUCMOCO6/IEHNS, WMHCTPYMEHTA, 3arOTOBKMW.
BnusHne n3HOca 3M1E€MEHTOB CUCTEMbI Ha TOYHOCTb AeTasn. TemnepartypbTe fedopmaumn u
Aeopmau M oT BHYTPEHHUX HAMNPSHXKEHWUIA B TEXHO/IOTMYECKOW CUCTEME U B 3aroToBke. Mepbl Mo
YMEHbLUEHWNIO MOrPeLIHOCTE OT Aedopmauun. MorpewHoCTb YCTaHOBKM 3ar0TOBOK Ha CTaHOK.
CTpyKTypa MOrpewwHoCcT, MpUYMHbI BO3HUKHOBEHWSA, OCHOBbI pacyeTa, MyTW COKpaLLeHus
MOrpeLwHocTM. orpewwHoOCT! HaCTPOMKM WHCTPYMeHTa Ha pasmep. HacTpoiika Mno npo6HbIM
npoxogam. CrtaTuyeckas v AMHaMM4Yeckas HacTpPoKuU. OCHOBbI pacyeTa HAaCTPOEYHOro pasmepa.
CratucTMyeckme MeTOAbl aHanmsa MorpewHocTeldl.  KpuBble pacnpefeneHusi  cnyyanHbIX
Be/MUMH. MeTobl ToYeYHbIX auarpaMm. VX napameTpbl, CBA3b C AOMYCKOM, NPOrHO3vpoBaHue
Opaka, pernameHTaumsi NOAHACTPOeK. PacyeTHO-aHa/IMTUYECKUIA MeTO[, aHam3a NorpeLlHoCTEi.



PacyeT nepBMYHbIX MOrPELUHOCTEN, CyMMMPOBaHME MNOrpelHocTeil. CTpyKTypa CyMMapHOW
MOrpeLHOCT B 3aBMCUMOCTI OT Crnocoba 06ecneyeHnss TOYHOCTU: MO NPOGHbLIM Npoxodam, npu
aBTOMATMYECKOM MOJyYeHUN pa3mepoB. AHaIN3 MOrPeLLHOCTEN C NOMOLLbIO pa3MepHbIX Lienei.
TexHoMornyeckne npuiembl 41 NOMYYeHMs KpaTyailyx pasmepHbIX uenei. Vcnonb3osaHue
rpathoB /15 aHasM3a B3aMMOCBA3M PasMepPOB M NOBOPOTOB MOBEPXHOCTeN. basmpoBaHue 1 6asbl.
Knaccndmkaums 6a3.  TeopeTuyecKue MOMOXKeHUs 6Ga3upoBaHusA. TeopeTuyeckas Cxema
YCTaHOBKM, 0603Ha4eHne 6a3 M yCTaHOBOYHBIX 3/IEMEHTOB B TEXHOMIOMMYECKOW [AOKYMEHTALUN.
Cnocobbl 6a3MpoBaHNa 1 YCTaHOBKM AeTasiell pa3fIMyHbIX KNaccoB, Mpy 06paboTKe Ha CTaHKax
OCHOBHbIX rpynn. MpuHUMNblI NOCTOSHCTBA U eAMHCTBA 6a3. CmeHa 6a3. Bblbop 6a3 Ha NepBoii U
nocnefyowmx onepaunax. MuHuMM3aums Bblbopa 6a3. KayecTBO MOBEPXHOCTHOIO C/os
Aetaneid MalimH. lMapameTpbl KayecTBa MOBEPXHOCTHOrO CfosA, MX XapaKTepuctuka. BnusHue
METOLOB U PEXMMOB MeXaHW4eckor 06pabOoTKM Ha LUepoXoBaToCTb MOBEPXHOCTW. BnusHue
LLIEPOXOBATOCTN Ha 3JKCMNyaTalUMOHHbIE CBOCTBA fAeTanelt PU3NKO-MeXaHUYeckne CBOMCTBA
MOBEPXHOCTHOrO cnosi. CTPYKTypa, Hak/ern, OCTaTOuHble HanpskeHus. BrnusiHve (ur3nKo-
MEXaHUYeCKMX CBOMCTB MOBEPXHOCTHOrO C0S Ha SKCMnyaTauMOHHbIe CBOMCTBA AeTasleil MalLVH.
TexHonorunyeckme cnocobbl obecrneyeHns 3a4aHHbIX MapameTpoB NOBEPXHOCTHOIO C/OS.

2. OCHOBbI MPOEKTUPOBAHUNN TEXHOIOTNYECKNX MPOLLECCOB.

Cnocobbl  NOMyYyeHUst 3arOTOBOK MeToAaMu JINTeAHOW TexHonormu. [loCTOMHCTBA,
HegocTaTkM. KayeCcTBO MO/yyYaeMbIX OT/IMBOK, MPOW3BOAUTENBHOCTb MpoLeccoB. Cnocobbl
Mo/STyYeHNs 3aroTOBOK MeTOamy MaacTUYecKoro AedpopMmpoBaHns [JOCTOMHCTBA M HEAOCTATKU
Cnoco6oB. TOYHOCTb M Ka4yecTBO 3aroToBOK. [Mpon3BOAMTENIbHOCTL NpoLeccoB. Obwas MeToanka
N NOoCnefoBaTe/lbHOCTb MPOEKTUPOBAHUA TEXHOMOMMYECKOro mnpouecca 06paboTKM 3arOTOBOK.
icxogHble  JaHHble 419 NPOEKTUPOBAHWA  TeXHONorMyeckoro npouecca.  [MpuHUMNGI
MPOeKTMpOBaHNA. Buapl ontruMmsaumn. Tunbl TEXNPOLECCOB MO YC/IOBUAM pa3paboTKu, 06bemy.
TeXHOMOrMYHOCTb  KOHCTPYKUMIA  AeTanie MawmH. CTagMm  OTpaboTKM  KOHCTPYKUMM  Ha'
TEXHOMOMMYHOCTb. OCHOBHbIE W [OMONHUTE/IbHbIE MOKAa3aTe/In TEXHOIOMMYHOCTU. TpeboBaHus
TEXHOMOTMYHOCTM K [eTansiM, MPOXOAALWMM MeXaHUYecKyto 06paboTky. [NpvseauTe npumep.
MpVHUMNBI - NOCTPOEHWSA MfaHa oOnepaumii  MexaHWyeckor 06paboTku.  TexHosornyeckas
CYLWLHOCTb K&XA0ro u3 npuHuunos. OnpegeneHve Maplipyta 06paboTKM  OTAE/bHbIX
MOBEPXHOCTER. [LOCTOMHCTBA MaoonepaLMoHHOro TeXHOM0rMYecKoro npouecca. MNpusegute
npumep. PasvepHble Uenu. OCHOBHble MOHATMA K onpefeneHns. CTPyKTypa pasMepHON Lenu.
[elcTBus, OCyLLecTBNSeEMble Haf pasmepHbIMU Lensmu. Cnocobbl 3afaHns pasMepHbIX LEneil.
3aflaun, pellaemble C MOMOLLbKO pa3mepHoOro aHanmsa. [lpuBecTn npumepbl. OnpegeneHve
NpunyckoB nof 06paboTky. OnepaunoHHbIA ¥ 06wy npunyckn. CTPyKTypa Mpunycka.
3HayeHue YMEHbLLEHUS BE/INYNHBI npunycka. MoHATMA NpOn3BOANTENLHOCTH
MaLLMHOCTPOUTENbHOrO NPOU3BOACTBA. PO/b NOBbIWEHNA NPOU3BOAUTENBHOCTU B HApPOLHOM
X035cTBe. [yTM 1 METOAbl NOBbILEHUA MPOU3BOANTENBHOCTU. CTPYKTYpa LUTYYHOIO BPEMEHU
N NYTW NOBbLILIEHNS MPOU3BOAUTENIbHOCTM Ha 6a3e ero CoCTaBNALMX. TeXHOMOrns nosyyeHus
3aroTOBOK MeTofamu MOPOLLKOBOA MeTannyprum. [JOCTOMHCTBA M HepocTaTkun Metoda. O6/1acThb
MPUMEHUMOCTM B MalLMHOCTPOeHUN. O6opyaoBaHuMe.

3. TunoBble TEXHOOrMYECKME NPOLECChl N3rOTOBEHUA ,quanel‘/’| MaLLWnH.

OCHOBHble MNPUHUMNbI Pa3paboTKM TWUMOBOA TEXHOMOTMU MEeXaHUYeckKor 06paboTKM
JeTaneil Knacca BasioB M oceil. MMpuHUMNbl 6a3nMpoBaHMs, MOCNeA0BaTeNIbHOCTb 06PaboTKY,
obecneyeHe 060py0BaHNEM WM MHCTPYMEHTOM. OCHOBHble MPUHUMNLI Pa3paboTKM TUMOBOWA
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TEXHOMOMMN MexaHM4eckoil 06paboTKn AeTasieil Knacca BTYNOK. basmposaHuve. MpvmMeHsemoe
060pyi0BaHNE N MHCTPYMEHT. TunoBas nocnefoBaTe/IbHOCTb 06paboTku. MeToabl o6ecneyeHms
TOYHOCTU. OCHOBHble MPUHUMMbI Pa3paboTKM TUMNOBOM TEXHONOMMM MeXaHWYecKol 06paboTKu
jetaneid knacca AuckoB. OcobeHHOCTM 6asupoBaHus. [MpumeHsemoe 060pyAoBaHVE U
MHCTPYMeHT. TunoBas nocnefoBaTeslbHOCTb 06paboTKM. TUMOBOM TEXHOMOTMMYECKUiA npouecc
MexaHM4eCcKon 006paboTKM [eTaneil Knacca pbl4aroB M LATyHOB. 3aroToBKW. OCO6GEHHOCTU
6asupoBaHus. puMeHsemMoe 060pyfoBaHME N UHCTPYMEHT. OCOB6EHHOCTM KOHTPOAA TOUYHOCTU
N3roToBfeHNs. TUMOBOWN TEXHONOIMYECKNIA NPOLIECC MEXaHUYecko 06paboTKN AeTanei Knacca
KopnycoB. Ocob6eHHOCTM 6a3uMpoBaHMsi W pa3paboTka MnaHa onepauuid. MpumeHsiemoe
0bopyoBaHNe MHCTPYMeHT. Cnocobbl KOHTPOMA TOYHOCTU KOPMYCHbIX AeTanel. TexHOMorus
M3roTOBNEHMA 3y64aTbiX KOMIEC B YCMOBUAX CEPUMHOrO npomsBoAcTBa. OxapakTepusyiiTe
CTEMeHM TOYHOCTM 3y6uyaTblX KOMEC W Cnocobbl WMX [OCTUXKEHUS. TexHonorms 06paboTKu
JeTaneli Knacca «KpeneXHble AeTanu (MeTusbl)». MeTodbl MX KOHTpons. OCHOBbI FpynnoBol
TEXHOMOMMM  MEXaHWYeCKo 06paboTKW. YCNMOBMS €e  WCMOMb30BaHWA B MPOU3BOACTBE.
TexHONornyeckne OCHOBbI ee peanm3aummn. TexXHONOrus COOPKU U3LEeNMIA B MaLUMHOCTPOEHUN.
MeToabl 06ecneyeHnss TOYHOCTU COOPKM, KakK OHWM CBS3aHbl C TWUMOM W OPraHM3aLOHHON
(hopMOin  NpPOM3BOACTBA. XapaKTepUCTUKM METOL0B 0becrneyeHnss TOYHOCTM COOpPKM U
0COGEHHOCTWN YCMOBUIA UX peanm3aumy B MPou3BoACTBe. HasHayeHMe TeXHO/IOTUYECKMX CXEM
cbopkn m3genusa. [laiTe XapaKTepucTUKy 6a30Boi cOGOpoYHON eamHMUbl.  Knaccudgukaums
COOPOYHbIX efAUHUL,. ONeKTPOXUMUYECKME MeToAbl 06pabOTKM OCeCUMMETPUYHbLIX AeTasleil.
CywHocTb 9XO - 06paboTKnN. YNPOUYHEHNEM OTAeNIKa AeTasieil MOBEPXHOCTHLIM M1aCTUYECKUM
pehopmmpoBaHneM. HasHaveHre. MeTofbl UCNOHEHMSA. [LOCTUraeMble TEXHUKO-3KOHOMUYECKIME
pesynbTatbl. Nn1a3mMeHHas 06paboTka 3aroTOBOK. TexXHOMOrnyeckne BO3MOXHOCTM U CroCcOoObl
MPUMEHEHNA B MalLMHOCTPOUTENIbHOM NPOU3BOACTBE. JlazepHas 06paboTKa 3aroToBOK. [puHUumN
M cNocobbl NPUMEHEHWSI Na3epHON TEXHOMOMUM B MalUMHOCTPoeHUK. O6opyaoBaHWe Na3epHOi
TexHonorun. MeTofbl yAaneHWs 3ayCeHLEeB, B TOM YMCME M B FNYOOKUX KaHanax KopryCHbIX
petaneir. MoscHUTL npumepamu. Bblbop cnocoboB yaaneHust 1 nepepaboTKu CTPYXXKK B LiEXe.
CTaHKM TOKapHOM rpynnbl. Knaccuumkaums CTaHKOB. TeXHOMOrMyeckme BO3MOXKHOCTW.
Mcnonb3oBaHne B pasMyHbIX TUNax MallMHOCTPOUTENbHOrO NPon3BoAcTBa. CTaHKM (pe3epHoii
rpynnbl. Knaccuurkayms cTaHKoB. TeXHOMOrMYeckme BO3MOXKHOCTU. cnonb3oBaHne CTaHKOB B
pa3fIMYHbIX BUAAX MALUMHOCTPOUTENLHOrO NpPOM3BOACTBa. 3y60pe3Hble CTaHKW. [puHUMMbI
3ybOHape3aHnsa.  KnacCuumKauus  CTaHKOB.  TeXHOMOrMYeckme  BO3MOXHOCTM  CTaHKOB.
Vcnonb3oBaHve CTaHKOB MpY Pas/IMYHON CepUMHOCTU Npon3BoacTea. LLnndgosasbHble CTaHKW.
Knaccumkayms cTaHKoB. TeXHOMOMMYecKne BO3MOXXHOCTU CTaHKOB. prYMeHEHME B pasfinyHbIX
YCNOBUAX MPOM3BOACTBA. WHCTPYMEHTa/IbHble MaTepuasbl, MPUMEHSEMble A1 U3rOTOBMEHNUS
PEXYLLEro MHCTPYMeHTa. BbICTpopexylme cTanu, TBepAble CniaBbl, MeTal/oKepaMunKa. Buibl
WHCTPYMEHTOB, OCHALLaeMble Pa3/INYHbIMW  MHCTPYMEHTa/IbHbIMKU  MaTepuanamn. OCHOBHOe
TEXHO/IOMMYECKoe 1CNo/b30BaHMe.

4, CucTtemsbl aBTOMaTU3NPOBAHHOI0 MPOEKTNPOBaAHUA TEXHO/IOTMYECKUX MPOLECCOB
(CAMP TI).

Mpepnocbinkn cosgaHua CAIMP Tr1. CoctaB u ctpyktypa CAIP TI1. MeTtogonorus
aBTOMAaTM3NPOBAHHOIO MNPOEKTUPOBaHUA. [1pOeKTMpOBaHME Ha OCHOBE TUMU3aLMM U NYTEM
cuHTesa. VHgopmaumoHHoe obecnedeHne CATP. TlOCTOSHHas W nepemMeHHas MHgopmauus.
TunoBble pelleHns. TabnnyHble anroputMbl. JIMHrBUCTUYeckoe obecneyeHne CAIP. Tabnmupl
KOMMPOBOYHBLIX CBeAeHWn. PopMasin3oBaHHbIA TEXHOOTUYECKUI  A3bIK.  ANropuTMm3aums
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MPOeKTUpPOBaHMA. Pellaemble 3a4ayn, YKPYMNHeHHas O/10K-CXema npoeKTupoBaHus. [lpumep
CAMNP Ha ocHoBe Tunu3aumun. Pellaemble 3agayn. [MpeAcTaBneHWe CBeAEHWA O [AeTanw.
ANropuUTMbl  NPOEKTMPOBaHNUA TexHonorun. Mpumep CAIP Ha OCHOBE CUHTe3a PeLLEHWN.
Pelwmaemble 3afaun. [lpeAcTaBneHve CBefeHWA O feTasm. AJITOpPUTMbl  MPOEKTUPOBaHMS.
OnTUMKM3aLMa NPOEKTHBIX PeLLeHWin. 3HaveHne onTuMm3aunn. MapameTpruyeckas U CTPYKTypHas
onTumusauus. MNpumepsl.

5. M'mbkoe aBTOMATU3NPOBAHHOE NPon3BoACcTBO (CAl).

OC06eHHOCTM COBPEMEHHOr0 MAaLUMHOCTPOUTE/IbHOTO MPOU3BOACTBA W MPEANOCHINKN
CAlN. O6beKTMBHAA NMOTPEOHOCTb U TEXHUYECKass 0CHoBa co3faHuna Al MpuHUMNbLI YNCI0BOTO
MPOrpaMMHOro ynpaefeHUs TEXHOOMMYECKMMM npoueccamm 1 obecrieyeHne TEXHOMO0rMYeCKon
r’MOKOCTM B aBTOMAaTM3MPOBAHHOM MPOM3BOACTBE. VICTOUHMK 3DPEKTUBHOCTN NPU NPUMEHEHWUN
o6opygosaHuna ¢ Ury. Mpueectn npumepbl. OCHOBHbIE 3Tanbl TEXHOOMMYECKON MOAroTOBKM
Npon3BoACTBa feTaneil Ha cTaHKax ¢ UIMY. M3meHeHune xapakTepa TTM. CokpalleHuin 3aTpat
CPefCTB M CPOKOB 3amnycKa B MPOM3BOACTBO HOBbIX M3faennin. O6nactn Hanbonee ahheKTUBHOIO
NPUMeHeHNa cTaHKoB ¢ UIY (Tunbl NPOM3BOACTBA, HOMEHKNaTypa 06pabaTbiBaeMbIX AeTasen).
MpvBecT npumepbl. Llenn cosgaHns rmbkmx npomssBogcTBeHHbIX cuctem (IT1C), opraHusaums
MX paboTbl B 6E3/104HOM W Ma/IONIOAHOM pPeXxmMmMax. VICTOYHWMKN NOBbILWEHUS 3((DEKTMBHOCTM
npu paboTe TexHONOrn4yeckoro o6opyaoBaHus B cocTase ITIC. Buabl nogpasgeneHmin AN,
CTpykTypa U (PYyHKUMOHMpOBaHWe nofpasgeneHus Al Ha npumepe TAY”ons 06paboTku
KOPMYCHbIX [eTa/leil B YCNOBUSIX MeNIKOCEPUAHOrO npomu3BofcTBa (No nnakary). OCHOBHble
CUCTeMbl 0GecrneyeHnss aBTOMaTM3MPOBAHHON paboTbl TEXHOIOrMYeCcKoro obopyaosaHuns B IMMIC
N UX DYHKLMN.

6. MpoeKTMpoBaHMe TEXHOOMMYECKON OCHACTKMU.

CuUcTeMbl TEXHOMIOMMYECKOM OCHACTKM MNpu 06paboTKe 3aroTOBOK Ha CTaHKax. Bbl6op
TEXHO/IOrMYECKOM OCHACTKWU. pOeKTUPOBaHME YCTaHOBOYHbLIX 3/1EMEHTOB MPUCNOCO6NEHUA /1S
06paboTkM  BTYNOK. [1pOEKTMpOBaHMe YCTaHOBOYHbIX 3/IEMEHTOB MPUCNOCOGNEHUs AN
06paboTKN KOPMYCHbIX feTaneidl. TOYHOCTHOM pacyeT npucrocobneHnin. Llenb 1 metoauka
BbIMO/HEHMA. MIcronb3oBaHWe pe3ynbTaToB pacyeta. [lMpueectn npumep. CuioBoW pacueT
npucnocobneHnii. Llenb M MeToaMKa BbINOMHEHUS. VICMONb30BaHUE pe3y/bTaToB pacyeTar
MpuBecTn npumep.

7. NpoeKTUpoBaHMe MeEXaHOCOOPOYHBIX LIEXOB.

CocTaB MpoekTa Lexa W YTo ABNSeTCA OCHOBOM npoekTa. CocTaB MPOM3BOLCTBEHHOIO
Lilexa 1 OT Yero OH 3aBUCUT. UTO MOKa3bIBAeTCA Ha KOMMOHOBOYHOM [/1aHe W M1aHUPOBKE LieXa.
Kakum o6pa3om onpegensietcs TMN NPoM3BOACTBA B NMpoLecce NPOeKTUpoBaHus Lexa. OCHOBHbIE
napameTpbl Lexa v ux onpeaeneHve. OnpegeneHne KoapguumeHTa 3arpyskm 060pyLoBaHNA 1
KoamumeHTa MCnob30BaHNa 060pyaoBaHmMs. OnpeaeneHre NOTPe6HOM Nnowaan Lexa.

8. Hage>xHoCcTb 1 paboToCcnoCO6HOCTb U3AENNIA MAaLLMHOCTPOEHUMN.

MoHATUE HAAEXHOCTU W [AONFOBEYHOCTU M3AENMIA  MAaMHOCTPOEHUS . DUNYECKUA 1
CTaTUCTUKO-BEPOSTHOCTHbLIA CMbIC MOHATUIA. OTKa3z U HemcnpaBHOCTb. CPoOK CnyXobbl, pecypc.
Mpo6nembl  paboTOCNOCO6HOCTN  MALLUMHOCTPOMTENBHON NPOAYKUMKW. DNEMEHT W CUCTEMA.
daKTopbl, Onpefenslowme HaLeXHOCTb 3/IEMEHTOB M cUCTEM. HafeXHOCTb, 3/ieMeHTa
paboTalollero [0 MepBOro OTKasa. JKCMOHeHUMaNbHbIA  3aKOH  pacnpefeneHus.  3akoH
HOpMaNbHOro  pacripefeneHns. 3akoH Beibynna-MHegeHko.  KoapuUMEHT rOTOBHOCTW.
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OnpefieneHne HafEXHOCTM CUCTEMbI C OCHOBHbLIM W Pe3epBHbIM COeAVHEHUEM. HarpyXeHHbIl
pesepB. HeHarpyeHHblii pesepB. MacliTab pesepBupoBaHus. CKoMb3sLMiA peseps. CTapeHue
TEXHUYECKMX yCTPOUCTB (TY). Buabl 3Hepruid, cnoco6CTBYOLWMX paspylueHnto TY. KacaHue
TPYLMXCA NOBepXHOCTeld. KpuTepum u3HOCA M MeToAbl WX M3MepeHus. Buabl vcnbiTaHWiA.
O6paboTKa pe3ynbTaToB M OLEHKA WCMbITaHUIA Ha HafeXHOCTb. [lOBEpUTENbHbLIA WHTEpBan,
[0BepUTeNbHas  BEPOATHOCTb.  OpraHusauus WM NNaHMpPOBaHME  UCMbITaHWIA.  MeTofbl
(hOpCUPOBaHMS  UCMbITAHUIA.  DU3NYECKME OCHOBbI  YMPOUHEHMS.  YTMPOUYHEHWe [eTaneit
MOBEPXHOCTHbIM MMAaCTUYeCKUM edOPMUPOBaHEM. TEPMUYECKME U XUMUKO-TEPMUYECKME
MeTOAbl  YNPOYHEeHWs. HaHeceHWe  3alUTHO-AEKOPATUMBHBLIX  MOKPbITWUA.  CTabUNIbHOCTb
TEXHO/OMMYECKOro npouecca. OpraHusaumsi  Cnybbl  HAfIEXKHOCTW  Ha  NPOMbILLIEHHOM
npeanpusTAX. ANMNPOKCUMALIMS MHPOPMALMM 0 TOYHOCTU M HAAEXHOCTY MaLIMHOCTPOUTENBHOI
npoaykumMn. JIHeitHas  annpoKCUMauuUs  3KCMEePUMEHTANbHbIX — KPMBbIX.  ANMPOKCMMALIMS
YCTANOCTHON  KPMBOW  CTapeHus.  AMNpPoKCUMMauus — 9KCMepUMEHTaNlbHOW  KpuBoi ¢
CNO/b30BaHNEM MEPBOIA 1 BTOPOI NPOU3BOAHBIX.

9. MaTemaTnyecKoe MoaenmpoBaHne NPOLIECCOB B MaLUMHOCTPOEHUMN.

MaTemaTyeckoe  MOAENMPOBaHME B CUCTEME  3HAHWUIA  MHXKEHepa. MoHATme
mMaTemMaTMyecKoM  Modenn M MaTemaTMyeckoro  MOAENMpOoBaHuA. Knaccudgmkaums
maTemaTnyeckmx mogeneii. MogenvposaHue 1 0byyeHne. OCHOBHbIE CBefeHMst 0 rpadiaXx U nx
npumeHeHnn. MofennpoBaHne MPOCTOM [fAeTaiM € nomowpbto  rpada.  MogennposaHue
TEXHO/IOMMYECKOro MapLUpyTa MexaHM4ecKon 06paboTKu npocTtoin aetann ¢ lMNomollpto rpada.
ANropUTMbl MOAENNPOBaHNS TEXHOMOMMYECKOr0 MapLLpyTa MexaHW4YeCcKoin 06paboTKM MpOCTOl
fetanM Cc nomowblo IBM. MatemaTnueckass Mofeflb KOHCTPYKUMM Yy3na B Buae rpada.
MaTemaTuueckass MoAeNb CXeMbl COOpPKM B Buae rpada. MaremaTmyeckas MoOOENb
TEXHONOrMYECKOro mMapLupyTa c60opku B Buae rpada. AnropuTmbl MOAENMPOBAHMS KOHCTPYKLN
y3/a C MOMOLLbD IBM. Anroputmbl MOAENMPOBAHWUA TEXHOMNOIMYECKOro MapLupyTa cOopKu C
nomoLLbto 3BM. OCHOBHblE CBefleHUS O MPUMEHEHMU MNPOOGIEMHO-OPUEHTUPOBAHHOIO f3blKa.
BbiBOJ, KOHCTPYKTOPCKO-TEXHOMOMMYECKOro Koga. MpuHUMNbI KOAMPOBAHUA 4epTexxa AeTau.
MpUHUMNbI  KOAMPOBAaHMS TEXHOMOMMYECKOro MapLupyTa MexaHWYecKoi 00paboTKu aAeTanw.
KoavpoBaHune rpynnbl AeTaneil u nosyyeHne KOMMNIEKCHON aetann. MOHATWE AeTanu-aHanora.
Mporpamma and  3BM  MofenupoBaHUsi  eAMHUYHOIO  TEXHOMOMMYECKOro  MapLupyTa
MeXaHM4ecKo 00paboTkM. OCHOBHbIE CBeAeHWA 06 aHaMTUYECKOW TeoMEeTpUn U ee
NMPUMEHEHNW, KNacC pellaemblx 3afad. lMepexon OT MOAENWN AeTa/n Ha OCHOBE MOBEPXHOCTEN K
MOZEeNnN Ha OCHOBE KPOMOK A/l AeTaneil Tuna Ten BpaLLeHus.

KpuTepun oLeHMBaHUSI OTBETOB Ha BErYMNUTETMHOM UCMbITaHUM
MaKkcUMabHOE KOSIMYECTBO Ga/IIOB 3a KaXKAO0E 3ajaHune OnpefensieT sK3ameHalMoHHas
KOMUCCUS MO MPOWIK0  acnupaHTypbl C  Y4eTOM CyMMbl 6GannoB 3a BCe  3aJaHus
3K3aMeHaLMOHHOro 6uneTa - 100 6a11oB, B TOM UMC/E:

1 Bonipoc - 30 6annos,
2 Bonpoc - 30 6ansnos,

3 Bonpoc - 40 6annos.

MUWHUManbHbIN  6ann, MNOATBEPXAAKOLWNA YCMNELWIHOE MPOXOXAEHNE BCTYNUTENbHOIO
ncnbiTaHus -41 6ann.



Kputepun bannbl

OTBeTbl  Ha  MOCTAaB/IEHHble  BOMPOCbI  M3MaratoTC  JIOTMYHO,
NocnefoBaTeslbHO UM He  TPebyroT  JOMOMHUTENbHBIX  MOACHEHWIA.
MocTynarowmii 06HapyXMBaeT BCECTOPOHHEE CUCTEMATUUYECKOE U FNyGOKoe
3HaHWe MaTepuana, CrMoCOGeH TBOPUECKW MPUMEHATb 3HaHWe Teopun K
PELLEHNIO 33aa4 NPOECCUOHANBHOTO XapakTepa. [enatoTcsi 060CHOBaHHbIE
BbIBOAbI.

81 - 100

OTBeTbl Ha MOCTaB/IEHHbIE BOMPOCHI M3M1araloTCs CUCTEMATM3MPOBAHO W
nocnefoBaTeNibHo. [leMOHCTPUPYETCS YMEHWe aHanu3upoBaTh MaTepuan,

O[]HAKO, He BCE BbIBOAbI HOCAT apryMEHTUPOBaHHbI U [0Ka3aTe/lbHbli 61 - 80
xapaktep. Martepuan u3naraeTcs YBEPEHHO, [OMYCKAlTCA OTAENbHbIE
MOrPELIHOCTM U HETOUYHOCTY MpU OTBETE.

JlonyckaroTca HapyLlleHMa B Mnoc/efoBaTe/IbHOCTU WU3/TOXEHMA NpU OTBETe.
JEeMOHCTpMPYIOTCA  MOBEPXHOCTHbIE  3HaHWA  AMCUMNAUHLL.  VimMeroTea
3aTpyAHeHMa C BbiBogaMW. [loMyCKarTCA CYLLECTBEHHbIE MOrpeLHoCcT! B
OTBETE Ha BOMPOCbLlI BCTYNMUTE/IbHOIO UCMbITaHUA.

41 -60

OGHapy>XeHbl 3HaUYNUTENbHbIE NPOGENbl B 3HAHWUSX OCHOBHOFO MaTepuana.
[lonyleHbl rpy6ble OLWMOKN B OMNPeAeneHnsX U NoHATUAX. MocTynaroLmii 0-40
[IEMOHCTPUPYET HE3HAHWE TEOPUM W NPAKTUKKN MaTepuana.

Bonpocbl g NoAroToBKM K BCTYNUTE/IbHOMY MCMbITaHWUIO

1 3agaun TeopuM pesaHWs MeTannioB. [pevMyLlecTBa W HeAOCTATKM  MeXaHWYeCKOl
06paboTKN pe3aHneM Mo CPaBHEHWIO C APYIMMM METOAaMM.

2. OCHOBHble MOHATUA MpoLecca pe3aHus, ero (nsnyeckre OCHOBbI. MexaHuKa npouecca
pe3aHns, CXeMbl CTPY>KKOOOpa3oBaHWsA. TPEHWE NpW pe3aHunu, HapocToobpasoBaHMe. MeTofbl U
CpeacTBa aKCNepPUMEHTa/IbHOMO UCCef0BaHNSA NpoLecca pesaHus.

3. JHepreTuyeckuii 6anaHc 06paboTKW. TennoBble, 3NEKTPUYECKME, MarHUTHbIE W Apyrue
ABMeHUs Npu pesaHun. CpefcTBa CHUXKEHUS Tennoobpa3oBaHUs Npu pesaHn. MeTofpbl 1 3agaqn
U3YUEHNs PU3NYECKNX ABNEHWNI NPY pPe3aHuu.

4. CMa3sblBatoLLe-0XTaXaatoLLme TeEXHONOMMYECKEe CPEACTBA N MeXaHWU3M UX AeNCTBUS.

5. CBA3b pexvmMa 006paboTKM C KayeCTBOM MOBEPXHOCTHOro cnosi. O6pabaTbiBaEMOCTb
KOHCTPYKLMOHHbIX MaTepnasioB pesaHunem.

6. BnnsHne mexaHN4YeCcKoil 06paboTKM Ha CBOMCTBA NOBEPXHOCTHOIO C/IOS.

7. TlOrpewHocT MexaHM4Yeckoil 06paboTkn getaneil. [MpUUMHBI  BO3HWKHOBEHWS
norpewwHocTei. Cneunguyeckne MOrpeliHoOCT MNpU  MeXaHWYecKol 00paboTKe HEXECTKMX
aetanei.

8. MeTofbl OnpeAeneHns OCTaTOUHbIX HanpPsHKEHWIA.

9. CTabunmsaums 1 CHATUE OCTATOUHbIX HAMPSHKEHWIA.

10. CylUHOCTb SIBMEHUS TEXHOMOMMYECKO HaCcneaCTBEHHOCTW. MeTofbl OnMcaHMs MexaHu3ma
TEXHONOMMYECKOro HacneaoBaHus. ObecneyeHne TOYHOCTY U TEXHOMOTMYECKas HaceACTBEHHOCTb.

11. Ponb 1 3HaueHne PeXyLLMX MHCTPYMEHTOB B METa/I/I006paboTKe.



12. TwnoBble 33fauM W 3Tanbl MPOEKTUPOBAHUS  PEXYLUMX  UHCTPYMEHTOB.  Crnocobbl
MPOEKTUPOBaHKA. PYHKLMOHAIbHO-CTPYKTYPHAA MOZESb PEXKYLLIErO UHCTPYMEHTA.

13. VIHCTpyMeHTa/bHble MaTepuasbl, X BUAbI Y 0611aCTb NpUMeHeHWs. Buabl n3Hoca, Kputepun
CMEHbI MHCTPYMEHTA ¥ CNoco0bl MOBBILLEHNS €r0 CTOMKOCTMW.

14. Knaccudmkaums MeTofoB nosyyeHnst ry6okmx npodmneid. TeXHOMOrMYecKme 0CoB6eHHOCTH
006paboTKM 63 CHATUS CTPYXKKN.

15. TexHonormyeckue MeToabl 06paboTKM ry60KMX OTBEPCTUIA. VX XapaKTepucTUKa 1 061acTb
MPUMEHEHMS.

16. TexHonornyeckoe 000pyLOBaHWE, MPUCTIOCOBNEHNS W UHCTPYMEHTbI [N1F  MOyYeHus
rMyBOKMX OTBEPCTUIA.

17. MoHsATME (HN3MKO-XMMUYECKOA 06paboTKN Kak METOAA U3rOTOB/IEHUSA AETa/ MYTeM CHATUSA C
3aroTOBKW C/Ios MaTepuasia B pe3y/ibTaTe BCEX BO3MOXHbLIX BUOB BO3AEACTBUS MHCTPYMEHTOB B T.4.
MEXaHWUYECKVX, TEMOBbIX, I3MEKTPUYECKUX W XMMUYECKMX B TEXHOOMMYECKMX Cpefjax W UX
KOMOMHaLMAX.

18. Tpouecchbl pe3aHnsi C 0COObIMM KUHEMATUYECKUMM U (IM3NYECKUMI CXeMaMU 06paboTKu
(poTaumoHHOe W BMOpAaUMOHHOE pe3aHWe, YNbTpasBykoBas 00pab0oTKa, — MrnodpesepoBaHie).
HaHoTexHonornyeckvie MeTobl 06paboTKM.

19. PUMKO-XUMUYECKMIA MexaHU3M 00paboTKM KaK CPeACTBO CHATUS C 3arOTOBKM  C/IOS
matepvaia B BUAE CTPYXXKM (MexaHWyeckas 00paboTKa), MPOLYKTOB aHOAHOr0 pPacTBOPEHWS
(aneKkTpomMexaHMYeckass — 00paboTka),  3M1EKTPO3PO3NOHHOIO  paspyLleHns (/1 KTPO3PO3NOHHaNA
006paboTKa), a TaKxKe N/iaB/eHne 1N UCNapeHne MeTasla.

20. Knaccutmkaupsi CTaHKOB MO TEXHONIOMMYECKOMY  Ha3HaYeHWto, TOYHOCTW, CTereHu
aBTOMATV3aLMM, TUMAKN 1 KaTaIor MeTa/IIOPEXYLLMX CTAHKOB.

21. OCOBGEHHOCTI KOHCTPYKLWIA CTAaHKOB OCHOBHBbIX Py,

22. O6pa3oBaHMe MOBEPXHOCTE Ha 06pabaTbiBaeMbiX AeTansX. Knaccudmkaums ABMXKEHWIA B
CTaHKax.

23. TexHonorus u (OU3NKO-XUMUYECKME TMPOLECChl YAaleHUss YacTh Hava/bHOro ob6bema
MaTepuasia 3aroToBK/ MpY MeXaHW4ecKoin 06paboTKe, 3M1eKTPOMEXaHUYECKON, 3N1EKTPOIPO3VIOHHON U
nasepHoil 06paboTKe 1 Apyrnx Metodax hopMMpPOBaHUS AeTanei.

24. 3neKTponnacTnyeckoe AeopM1pOBaHME Kak Pa3HOBUAHOCTb (IM3MKO-TEXHUYECKMX METOLOB
06paboTKN 1 ero TEXHO/IOrMYECKNE BO3MOXKHOCTH.

25. YNpouHAtoLLEe MeTOAb! TEPMUYECKO 06paboTKU CTaslei.

26. OCHOBHble KpUTEpUM paboTOCMOCOOHOCTU CTaHKOB, NMPON3BOAUTENBHOCTL, HavaslbHas 1
C Yy4yeTOM TemnepaTypHbiX Aedopmayuii  MPOYHOCTb,  XECTKOCTb,  WU3HOCOCTOMKOCTb,
YCTOWUNBOCTb.

27. CtaTnyeckue ynpyrvue nepeMeLleHns u ux BIMSHMUE Ha TOYHOCTb CTaHKOB.

28. [IMHaMmnyecKas cucTemMa CTaHKa. XapaKTepUCTUKN ee OCHOBHbLIX 3/1eMeHTOB (ynpyroii
C/CTEMbI, MpoLecca pe3aHus, npoLecca TPEeHUS, MPOLECCOB B [ABUratensx). YCTONYMBOCTb
[BVDKEHWIN paboumx opraHoB CTaHKa M MeTOfbl ee 06ecrneyeHus.

29. CAIP crtaHkoB. MHoOrokpmutepasibHaa onTuMmMsauma B 3afavax NPOEKTUPOBaHUA
CTaHKoB. ®opMMpoBaHMe TPpeboBaHWI K OCHOBHbIM CUCTEMaM CTaHKa.

30. TMoHATMA O CKBO3HOM MeTOfe MPOEKTUPOBaHWA W M3roToBneHust uspenuin CAD-
CAMCAE. lNMapameTpuryeckune TBepLoTeNbHbIE MOAENN.

31. Hanpasnstowme nNpsMOANHERHOTO U KPYroBOro ABUXKeHWS. KOHCTpyMpoBaHue v pacyeT
Hanpas/AKOLLMX CMELLIAHHOTO TPEHUA, TNAPOCTATUYECKMX, TUAPOLNHAMUYECKNX U KaYeHus.

32. KoHCTpyupoBaHue v pacyeT KOPOBOK CKOPOCTEN 1 nojau.



33. LLInnHAenbHbIe Y3/bl C NOALINMHUKAMU KaYeHUA U CKOMIbXEHUS, TMAPOCTaTUYECKMMU U
rMgpoavHaMmyeckumun. KOHCTpyupoBaHMe, pacyeT C YYeTOM KPUTEPUSA XXECTKOCTU 3/1IeEMEHTOB
y3na. OCOGEHHOCTM KOHCTPYMPOBAHUSA BbICOKOCKOPOCTHbIX LUMUHAENEN.

34. MexaHu3Mbl 411 OCYLLECTBNEHMA  MPAMOJSIMHENHbIX — ABVWDKEHWA, WX  BUABbI,
KOHCTPyMpOBaHMe W pacyeT MeXaHU3MOB: BWHT-TAKN CKONBXEHUA W KayeHus, 3ybyarto-
PEEYHOro, YepBAYHO-PEeYHOro M Ap. MexaHusMbl [N OCYLLECTB/IEHUA MNepuoanyecKkux
ABVDKEHNA. MexaHu3Mbl ANF MUKPOrnepemMeLLeHuin.

35. LlenHble nepefayn Kak pasHOBMAHOCTb MEXaHW3MOB 471 Mepefayn BpallaTesibHOro
ABVKEeHUA. VX XapaKTepucTuKK 1 obecreyeHmne aKcnayaTayMoHHbIX CBOMCTB MPU U3rOTOB/IEHNN.

36. MexaHu3Mbl nogaun. MexaHum3mbl (ukcauum. MexaHn3mbl aBTOMATUYECKOMN CMEHbI
WHCTPYMEHTOB.  MarasMHbl  UHCTPYMEHTOB X 3aroTOBOK  (KOMMOHOBKM).  3a)KUMHbIe
MPUCNOCO6MEHNST  METaTOPEXYLLMX CTaHKoB. Knaccuumkaums, OCHOBHble TuWMbl. PacuyeTsbl
TUMNOBbLIX MPUCMOCO6NEHNIA 411 CTAHKOB Pa3/IMYHOr0 TEXHOIOMMYECKOro Ha3HayeHus.

37. YCTPOWCTBO M OCHOBHblE XapaKTePUCTUKMN 3NIEKTPOABUTaTeNeil CTaHKOB: KOHCTPYKLMM
[BuUrateneil MoCTOAHHOIO W MEepPeMEHHOro ToKa. Tunbl ObICTPOAENCTBYHOWMX ABUraTenen,
BbICOKOMOMEHTHbIE ABuUraTeniv NOCTOAHHOIO TOKa C NMOCTOAHHLIMU MarHuTamu, Ux 4OCTOMHCTBA;
[Buratenn gnsa BeHTUNbHOIO NPUBOAA; LUaroBble ABUraTeNiv; IMHEHbIE ABUraTENN.

38. MexaHn4yeckne XapakKTepUCTUKWN [BUraTeneil: pasroH, TOPMOXEHME W PerynmpoBaHune
CKOpPOCTW.

39. O6nacTb MpUYMeEHeHUs TUAPAB/IMYECKOrO MpUBOJA B CTaHKax, €ro npevmMyLecTsa U
He[oCTaTKW, OCHOBHbIE TPpeboBaHWA, NpeabsaB/seMble K TMAPONPUBOLY CTAHKOB.

40. Cnocobbl perynMpoBaHUs CKOPOCTU B TUAPaBINYECKMX MNPUBOAAX CTaHKOB,
NPUHLMNNANIbHBIE CXeMbl, OCHOBHbIE XapaKTepUCTUKMW.

41. Knaccuukaums aBTOMaTM3MPOBaHHbLIX CTAHKOB W CTaHOYHbLIX CUCTEM MO Pa3/INYHbIM
npu3HakaM. OCHOBHble MOHATUA TEOPUM aBTOMATUYECKOro YrpasfieHWs. JIMHEeNHble 3M1eMeHTHI
aBTOMaTMYeCKMX CUCTEM W WX XapaKTepucTUKW. TuMoBble HENMHENHOCTU aBTOMATUYECKMX
CUCTEM, MX BIUSHWME HA YCTOMUYMBOCTb CUCTEMbI M METOAbI IMHeapu3aLuu.

42. Knaccugukaums cCUCTeEM  MpPOrpaMMHOro  yrnpaefieHusi.  CUCTeMbl:  KOHTYpPHble,
NO3ULMOHHBIE, NPAMOYrO/bHbIE, YHUBEpPCa/IbHbIE. CUCTEMBbI YNpaBieHNs MHOroonepaunoHHbLIMU
cTaHkamn. CTpyKTypa CUCTeM MNPOrpaMMHOro YrnpasieHWsi OCHOBHbIX KnaccoB. [MoHATME 06
OCHOBHbIX Yy3/1ax YCTPOMCTB UIY (MHTepnonaTopbl, YCTPOMCTBA YNpaB/ieHNs MpUBOAOM U Ap.).
O6nacTn  MPUMEHEHUA CTaHKOB C MPOrpaMMHbIM  ynpasfieHneM. Cuctembl rpynnoBoro
4MCNOBOr0 yNpasneHNa cTaHKamn. JaTtunku nepemMeLleHns B ctaHkax ¢ Urly.

43. PO60TbI 1 MaHWUMYNATOPbI.

44, OCHOBHble MPUHLUMMNbI KOMMOHOBKM aBTOMATUYECKUX IMHWUIA. TPaHCMNOPTHbIE CUCTEMBI.
O6nacT NPUMeHEeHNUs aBTOMaTUYeCKUX NNMHWIA. TnMbKMe aBToMaTUYecKune nuHUKU. OnpeaeneHue.
MprHUMNLI NOCTPOEHNS.

45. OcHoBHble noHATMA O [M-mogynax u MIC. Tpe6oBaHna K cuctemam Yry u ITi-
MOAYyNAM.

46. CpaBHUTE/bHbIE XapaKTEPUCTUKN METOLO0B (DM3MKO-TEXHUYECKOM 06paboTKM, UX MECTO
cpean Apyrvx MeTofOB pa3MepHOM 06paboTKM MaTepuanoB M 06LimMe BOMPOCbI MOCTPOEHUA
CTaHKOB. IMpUHUMNbI U CXembl afanTUBHO-MPOrpamMMHOr0 yrnpas/eHus MpoLeccoM 06paboTKu.
OnTUMaIbHOE perynimpoBaHne pexxmMmoB 06paboTKM.

47.  YNbTpa3BYKOBble CTaHKW, (PM3NYECKMe OCHOBbl WX paboTbl, KMHeMaTuKa
obpabaTbiBatoLLeil  CUCTEMbl. B T.M.  MarHUTOCTPUKUMOHHbIE W YNbTPa3BYKOBble
npeobpasoBarte/nin. TeEXHONOrMYECKNE XapaKTEPUCTUKIN pa3MepPHON YNbTPa3ByKOBO 06paboTKN.



48. YCTaHOBKa CTaHKOB Ha (hyHAaMeHT. WcCnbiTaHMe CTaHKOB Ha XO/IOCTOM XO4y W npu
pesaHuu.

49. INarHoCT1Ka CTaHKOB, UHCTPYMEHTOB M MeXaHW3MOB CMeHbI 1 3arpy3Kn MHCTPYMEHTA.

50. OCO6eHHOCTM 3KChyaTauum CTaHOYHbIX aBTOMATUYECKUX JNIMHWUA. OCOBEHHOCTU
aKcnnyataumm ctaHkoB ¢ YUIMY n ITIC.

51. [eomeTpuYecKre napaMeTpbl PeXKyLUein 4acT WHCTPYMeHTa, (PYHKLMM 1 Ha3HayeHue
nepesHero yrnay, 3afHero yrna a, yrna HaknoHa rnaBHOn pexxyLleid KpOMKW x, F1aBHOro yrna B
nnaHe g

52. MapaMeTpbl PeXXMMOB pe3aHusi U reoOMeTpUs CPe3aemoro cios (ToYeHue MPOXOAHBLIMU,
OTpe3HbIMU 1 NOAPE3HbIMK pe3lamMn, 06paboTKa OTBEPCTUIA CBEpPIaMU, 3eHKepaMu, pasBepTKamu,
(hpe3epoBaHne BUHTOBLIMW LIIVNHAPUYECKUMU 1 TOPLIOBLIMK (hpe3amu.

53. CoOTHOLUeHMe MeXAy CTaTuyeckumu (Yribl 3aTOUYKWU) U KMHEmMaTuyeckumn (pabouwe
YI/ibl) reOMETPUYECKMUN NapaMeTpaMun pexyLleit YacTu MHCTPYMeHTa Ha npumepax NpPOXOAHbIX
M OTPe3HbIX PesLioB, CBep/, UMINHAPUYECKUX (pes.

54. Knaccuukaums  MHCTPYMeHTa/lbHbIX — MarepuanoB, Mapku  CBOWCTBa 06nacTu
MPYMEHEHMS.

55. IHCTpyMeHTa/bHble MaTepuasibl C U3BHOCOCTONKMMU MOKPLITUAMU, POJib NMOKPBITUSA, Kak
(hakTOpa B/IMAIOWErO0 Ha MapameTpbl Pe3aHWs W CBOWCTBA WHCTPYMEHTa/IbHOTO MaTepuana,
OCHOBHblE METObl HaHEeCeHWA MOKPbITUA Ha WHCTPYMEHTbl U3 ObICTPOPEXYLLEn CcTanm U
TBEpPAbIX CMN/IaBOB. *

56. Knaccuukauus OCHOBHbIX MApOK TBEPAbIX CMJaBOB [N1S pe3aHus  pas/inyHbIX
marepuanoB, 06/1aCTU NPUMeHeHWs TBEPAbIX criaBoB Mo ctaHgapTam 1SO 513 n ISO 513-2004.

57. MeTofbl COBEpLUEHCTBOBAHWNSA CBOWCTB MHCTPYMEHTa/IbHbIX MaTepuasios.

58. MnacTnyeckne pgeopMaumy  Mpu  pPe3aHMM  MaTepuasioB, MOAENN  pe3aHns ¢
eJMHCTBEHHOW nnockocTbto casura (Tume, MepuaHT) M pa3BuTO 06n1acTbio Aeopmalimia
(Mozenn bpurca, 3opeBa). onpeaeneHne rNaBHOW W KOHTAKTHOW (BTOPM4YHOMW) ob6nacTel (30H),
MNacTUYECKOro JehOpMUPOBAHWUA  MaTepuana Mpu  pe3aHun, METOAbl OLUEHKW  YPOBHSA
MNacTUYECKOro AeOpMMPOBAHNA CPE3aeMOoro C/osl, BIMSHWE Pas3/iyHbIX PaKTOpOB Ha rpaHuLpbl
obnacTel 1 ypoBeHb Aethopmaimu.

59. Buabl CTPYXeEK, MexaHu3Mbl (POPMUPOBAHUSA CAMBHbBIX, 3/IEMEHTHBIX TUMOB CTPYXKEK Y
CTPYXXEK «HaA/I0OMa», B/IMSAIHWE MeXaHu3Ma (POPMMPOBAHUSA CTPYXKEK Ha BbIXOAHbIE MapameTpbl
pesaHus.

60. MeToabl ApO6NeHUs CTPYXKW NPU CIIMBHOM CTPY>XKO06Pa30oBaHWN.

61. KoHTaKTHble NPOLECChI MpU pesaHuun.

62. OCOBEHHOCTM pe3aHns B YC/OBUAX (OPMUPOBAHWNA «HAPOCTa», B/IMSAHWE Pa3/INYHbIX
(paKTOpOB Ma HapoCTo06pa3oBaHKe 1 NapameTpbl pesaHus.

63. MeTofbl yrpaB/ieHNss HAPOCTOOOPa30BaHMEM.

64. Cunbl (Cxema Cu/1) M MOLLHOCTbL Pe3aHus Mpu TOYEeHWUW, CBEPNIEHUN, LUUIVHAPUYECKOM
(hpe3epoBaHUN 1 KPYrioM LLUINGOBaHUN.

65. BnunsHve hakTopoB Ha CU/bl pe3aHns (MPUMEHUTENBHO K NMPOLO/bHOMY TOUYEHMIO).

66. MeTofbl M3MEpPeHWs CUN pesaHus, aHanm3 qopMmysn A1s pacuyeTa CWn pesaHusa (Ha
nprvMepax TOYEHWS, CBEPNIEHNS, LUINHAPUYECKOTO (Dpe3epoBaHis).

67. BnvsHve pasnnyHbIX PaKTOpOB Ha CW/bl Pe3aHus.

68. TensioBble NCTOYHWKN NPU pesaHnn 1 aHaIn3 ypaBHEHNSA TEMI0BOro GanaHca.

69. MeTofabl n3MepeHus TemrepaTtypbl, BAMAHME PasfiMyHbIX PaKTOPOB Ha TeMnepartypy.

70. MeToAbl pacyeTa TeMnepartypbl, MOHATUE «ONTUMa/IbHAsA TeMMepaTypa pe3aHuns».



71. BnuaHve TennoTbl Ha 3/71EMEHTbl TEXHO/IOMMYECKO CUCTEMbI pe3aHusi («CTaHOK,
npucnoco6sieHne, WHCTPYMEHT, obpabaTbiBaeMasi 3aroToBKax»). TemnepaTypHble Aehopmaiuu
3aroToBKN U MHCTPYMEHTA.

72. MexaHuU3Mbl WU3HALUMBAHWA WHCTPYMEHTa, MNPOSABNEHWUA W3HALIWBAHWA, OCHOBHbIE
(haKTOpbI, OKa3bIBAKOLLME BVSIHVE HA U3HALLMBAHWE UHCTPYMEHTA.

73. AHanM3  3aBMCUMMOCTM  «M3HOC-BPEMS» A/ MPUPaboTOYHOr0.  YCTaHOBMBLLIETOCS
(HOpM&/IbHOTO)  M3HALUMBAHUA, KATaCTPO(MYECKOro paspyLlUeHUss KOHTAKTHbIX M/IOWafoK
WHCTPYMEHTA.

74. Kputepun oOTKasa (3aTynieHMs) PexyLiero MHCTPYMeHTa na npumepax TOKapHOro
pe3ua, cBepsa, LMINHAPUYECKON 1 TOPLLOBON (hpe3. CTOMKOCTb PeXYLLEro UHCTPYMEHTA.

75. AHanu3 3aBucumocted T= f (V) 4nd y3Koro M LUMPOKOro AmarnasoHa W3MeHeHUs
CKopoCTY pe3aHus. AHann3 3asucumoctein v (T,S,t) (ToueHwve, cBeprieHve, (pe3epoBaHie).

76. KayeCcTBO MOBEPXHOCTHOro cnos. [eomeTpuuyeckne ©  (PU3NKO-MeEXaHNYeCKMe
nokasaTe/in KauyecTBa MOBEPXHOCTU. BnuaHWe pasnuuHbIX (PAKTOpOB Ha reoMeTpUyeckue u
(PM3MKOMEXaHNYECKME NOKas3aTe/n KayecTsa NoBEPXHOCTH.

77. CBA3b  MeXJy  KayeCTBOM  MOBEPXHOCTHOrO  CNosi M 3KCMJyaTaumoHHbIMK
XapakTepucTnukaMmm o6paboTaHHbIX AeTalei.

78. Pe3aHune C NpUMEHEeHWeM TEXHONOrMYecKnX cpel. OCHOBHble U3NYecKne PYHKUMK U
CBOWCTBA XMAKMX, ra3000pasHbIX U TBEPLbIX

79. Knaccugmkaumsa COTC no 061actamM npuMeHeHus. '

80. Metoab! nogayun COTC B 30HY 06paboTKN. OCHOBHble OCOOGEHHOCTU MOAAYN YKUAKUX
COIrC wmetogom «CBOGOAHO MajatoLllert CTPyu», «Mof [aBleHVWEM», B MeKOAUCMEPCHOM
COCTOSIHWW, Yepe3 KaHaslbl B refie MHCTPYMEHTA.

81. TexHonornyeckme orpaHuyeHns npu npumeHeHnm COTC B Buie CBOOGOAHONM Mojayn B
30HY 06paboTKM.

82. Matepuanbl, uMCMoMb3yemble 41 MPOU3BOACTBA  abpasuBHLIX U aiMasHbIX
LUINOBASIbHBIX KPYTrOB.

83. Knaccugmkauma TUMNoB WM NOPALOK BbIGOpa pasmMepoB 3epeH, CBA3KM, TBEPLOCTM WU
CTPYKTYPbI Kpyra A/ii YACTOBOI0O 1 YEPHOBOIO LUNNKOBaHUS.

84. OCOBeHHOCTW LUN(OBAHMA Pa3/IMYHbIX U3LENNIA Kpyramu, OCHALWEeHHbIMU a/IMa3HbIMK
N 3N1b60POBLIMM KpyraMu. XapakTepUCTUKN U MOHATUE «KOHLEHTpaLmMs» asMasHbIX U 06/1acTu
paLoOHaIbHOTO NMPUMEHEHNS 3/1bO0POBbLIX LUANGOBASIbHLIX KPYTOB.

85. MexaHun3mbl  M3HALUMBAHUA  LUNUMOBASIbHLIX  abpasvBHbIX  (a/IMasHbIX)  KpPYros,
OnpefenieHve MNOHATUIA  «WNN(OBaHWE C Ccamo3aTayvBaHWEM  Kpyra», «LinudosaHue ¢
3aca/imBaHVeM Kpyra», MeTofbl NpaBKu LLUNN(OBaIbHbLIX KPYroB.

86. OCHOBHble OCOGEHHOCTV LUNOBaHMA Kak MpoLecca pes3aHus, Buibl LUAUGOBaHUA U
06/1aCTN NPUMEHEHNSA, CUMIbI Y MOLLLHOCTb Pe3aHns npu LANGoBaHUM.

87. TennoBble ABMEHNSA NPU LANHOBAHUN U NYTU YMpaB/eHNA TEN0BLIMU MPOLECCaMU.

88. Cnocobbl npumeHeHns COTC npy LUANKGOBAHUN.

89. ObpabatbiBaeMOCTb  Martepuasa nMpu  pes3aHuKn,  napaMeTpbl,  OnpegenstoLme
0bpabaTbiBaeMOCTb, CNOCOObI OLEHKM 06pabaTbIBaeMOCTH.

90. MeToAbl NNaHMPOBaHNA 3KCNeprMeHTOB. OLHOMAKTOPHbIE N MHOTO(AKTOPHbLIE MaHbl,
MONHbIA (haKTOPHLIA MMaH, MaTpuua NNaHWPOBaHWUSA 3KCMEPUMEHTOB. [MOMHbLIA M APOGHbIN
(hakTOpHbIE MaHbl 415 ONUCaHWS MOHOTOHHbIX 3aBUCUMOCTEN. LieHTpasibHbIA 1 poTaTtabesbnblil
KOMMO3WLMOHHBIE M/aHbl A1 ONUCaHUA 3KCTPeMaslbHbIX (HEMOHOTOHHbIX) 3aBUCMMOCTENR,



91. O6pabaTbiBaEMOCTb pa3/IMYHbIX MaTepuanos. [MoHATME «TpyAHOOOpabaTbiBaeMble
MaTepvasibl» W OCHOBHble OCOOGEHHOCTM WX 06paboTkM pe3aHueM. Cnocobbl Yyy4lleHus
06pabaTbiBaeMOCTH.

92. VIHHOBaUMOHHbIe Mpoueccbl  pe3aHns. KOMOWHMPOBAHHblIE  MEeTOAbl  06paboTKU
pesaHueM (C NoAOrpeBoM, B1bpaLMsamu, NOABOLOM AOMNOMHUTENLHON 3HEPIrN).

03. BbICOKO3(h(pEKTMBHbIE M 3KOMOTMYECKN [APY>KECTBEHHble CMOCO6bI  pe3aHna  (C
BbICOKMMU 1 CBEPXBLICOKMMW CKOPOCTAMMW, CO CHATUEM HAHOCTPYXKEK, MATEPMAIOB MOBbILLEHHOM
TBEPLOCTY Ne3BUNHBIM WUHCTPYMEHTOM B3aMeH LUIN(OBaHUA, CO CHUXEHHbLIM YPOBHEM BPeSHOro
TEXHOreHHOr0 BO3JENCTBMS Ha OKPYXXKatoLyto cpeay).

94. OCHOBHbIEe MOJIOXEHNSA TeOopUM NOLO6BUSA MpU pe3aHn MaTepuasios.

NuTepatypa, peKoMeHg0BaHHas A7 NOAFOTOBKM K BCTYNUTE/TIbHOMY UCMbITaHNIO
OCHOBHAA NNMTEPATYPA

1 Hay4yHble OCHOBblI TEXHOMOMMU MaLUMHOCTPOEHUS [SNEKTPOHHBIA pecypc]: yyebHoe
nocoove / A.C. MenbHukoB [n gp.]: nog obw. pea. A.C. MenbHWKOBa. — JMIEKTPOH, AaH. -
CaHkT-lNeTepbypr: MaHb, 2018. — 420 c.

2. VIHHOBaUWOHHbIE LEHTPbl BbICOKMX TEXHOMOTMA B MALUMHOCTPOEHUW [DNEKTPOHHBI
pecypc]: moHorpadgusa / B.. AsepueHKoB [u Ap.]. — OnekTpoH, gaH. — Mockea: PJSIMIHTA.
20M.— 180 c. *

3. MatasmH A.A. TexHONormsa MalMHOCTPOEHNS [DNEeKTPOHHBIA pecypc]: yyebHuk / A.A.
MatasmH.  OnekTpoH, gaH. — CaHkT-lNetepbypr: JlaHb, 2016. — 512 c.

4. CnpaBOYHUK TexHonora-mawmHocTpoutens: B 2-x Tomax/ Mog pea. A. . Kocunosoi,
P. K Meuwepskosa. -4-e u3g., nepepad. v gon. -M: MawwmHocTpoeHme. -1985 T. 1.-656 c.

5. CnpaBoYHUK TexHosora-mamHocTpouTens: B 2-x Tomax/ MNog pes. A. . Kocuiosoi.
P. K Mewepskosa. -4-e u3g.. nepepabd. n gon. -M: MawwnHocTpoeHune. -1985 T. 2. -M. -1985.-
496 c.

6. CypuHa H.B. CAIP TexHOMorm4yecknx npoLeccoB [SNeKTPOHHbIN pecypc]: yyebHoe
nocobue / H.B. CypnHa. — 2nekTpoH, aaH. — Mockea: MNCUC, 2016. — 104 c.

7. banna O.M. O6pab6oTka peTasieid Ha cTaHkax c UlMY: o6opygoBaHMe, OCHACTKa,
TexHonorua: yyebHoe nocobue/ O. M. banna; peu. A. A >Kypasnes. -CI16.; M.>KpacHogap:
INaHb, 2015.-364 c.

8 Kpacusckuii C.IN. Tpnbopbl M TexHWYeCKMe CpeLcTBa aBTOMAaTU3aUuUW: HayyHoe
nsnaHune/ C. M. Kpacmeckuid. -M.: MawmHocTpoeHmne, 1965.-332 c.

9. TexHonornyeckasa OCHacTKa 4711 METa/INIOPeXyLmMX CTaHKOB: yyebHoe nocobue/ A. Tl
AparyH, FO. L. Beuko, 6. M. T'yces, C. C. MutpodaHos. -/1.: JleHnsgar, 1982.-183 c.

10. TapabapuH O.WN. TpoeKTMpoBaHWEe TEXHOMOMMYECKOMN OCHACTKM B MaLLUMHOCTPOEHWN:
y4eb, nocobue 4N CTyA. BY30B, 00y4. NO Hanpas. NoArot. "KOHCTPYKTOPCKO-TEXHOMOMMYeCcKoe
obecneyeHve MalIMHOCTpPoOUTENbHbLIX mpoussBoacTs”/ O. W. TapabapwH, A. T1. Ab6bi3os, B. b.
Ctynko ; peu.: B. H. Matsees, P. M. XucamytauHos ; xya. E. A. Bnacos. -2-e u3g., ucnp. n gon.
-CIM6.; M.>XXpacHogap: JlaHb. 2013.-304 c.

11. BnomMeHwTeH B.FO. MpoekTMpoBaHMe TEXHO/IOMMYeCKO OCHACTKU: yyeb, nocobue
ONA CTyf. By30B, 00ydY. MO Hanp. MOAroT. gunaomup. crew. "KOHCTPYKTOPCKO-TEXHOMOMMYECKoe
obecneyeHVe MalUMHOCTPOUTENbHBLIX Mpou3BoAcTs”/ B. HO. bBrnoMeHWwTeH. -3-e  u3g,,
crepeotun. -ClM6.; M.)KpacHogap: JlaHb. 2014.-224 c.



12. CrapkoB B.K. ®u3mka 1 ontummsauyms pesaHns marepuanoB [SNeKTpoHHbIN pecypc] /
B.K. CTapKoB. — 32neKTpoH, faH. — Mocksa: MalumHocTpoeHue, 2009. — 640 c.

13. Pbikakos B.B. ABTOMaTtu3auums NMpPOW3BOACTBEHHbLIX MPOLECCOB B MalUMHOCTPOEHUU
[3nekTpoHHbIN pecypc]: yyebHoe nocobue / Pobhkakos B.B., B.A. KynpswwuH, H.M. Boknaluos.
— OneKTpoH, aaH. — [MeH3a: MeH3lTY, 2011. — 152 c.

14. T1pOeKTMpOBaHMe aBTOMATU3NPOBaHHbIX YYaCTKOB W LiEX0B: YUebHUK ana By3os/ B.T1.
BopoHeHko. B.A. Eropos. M.I'. Kocos: Pea. KO.M. ConomeHues. -3-e u3g.. ctepeotun. -M.:
Bbicw. wk.. 2003.-272 c.

15. ABTOMAaTM3aUMA MNPOWU3BOACTBEHHBLIX MPOLLECCOB B MALUMHOCTPOEHWUU: YUebHUK ans
By308/ .M. KanyctuH, MN.M. KysHeyos, A.I. Cxuptnagse; Peg. H.M. KanyctuH. -M.: BbicLu.
LK., 2004.-415 c.

16. Be3bs3blyHbIA B.®. OCHOBbI TEXHOMOMMN MAaLLMHOCTPOEHMS: YY4eOHUK 415 CTYA, BY30B,
06yu. rno Hanp. NnoAaroT. "KOHCTPYKTOPCKO-TEXHO/IOTNYEECKOE obecrieyeHne
MaLLMHOCTPOUTESbHBLIX MPon3BoACTB"/ B. ®. be3basbluHbIi. -M.: MawmHocTpoeHue, 2013.-568 c.

17. A6nokoB A.C. TexHOMOrn4yeckme MnpoLeccbl TeEXHUYECKOro 006Cy>XMBaHUA U PEMOHTA
TPaHCNOPTHLIX W TPaHCMOPTHO-TEXHOMOrMYECKUX MalnMH 1 060pYyAoBaHUS  [DNEKTPOHHBIA
pecypc] / A.C. A4610K0B. — InekTpoH, faH. — HwkHuin Hosropog: BI'YBT, 2017. — 68 c.

18.  VH(opMaLUMOHHbIE  TEXHOMOTMM  MOALEPKKN  XXM3HEHHOIO  UMKNA  U3Lenni
MaLLMHOCTPOEHMSA: NPO6/IEMbI U peLleHns [ANeKTPOHHbIN pecypc]: MmoHorpagus / J1.B. TyouY [un
ap.]. — 9OnekTpoH, faH. - MwuHck. 2010. — 286 c. %

19. TexHonorma MawmHocTpoeHna. T. 1 OCHOBbI TexXHO/MOMMN  MalNHOCTPOEHUS
[2nekTpoHHbIA pecypc]: yvebHoe nocobue / B.M. bypues [ gp.]; noa. ped. A.M. Ldanbckoro.
AW. KoHpakoBa. — OneKkTpoH, faH.  Mocksa. 201 1 478 c.

20. KapaHpawos KK, O6paboTka MeTanioB pesaHMeM [SNEKTPOHHbIA pecypc]: yyebHoe
nocoove / KK. KapaHgawos. B.[1. Knonotos.  3nekTpoH, gaH.  Tomck: TIY, 2017. — 268 c.

21. "paHoBCKUA .M. Pe3aHne meTasiioB: YuebHuk gna By3os/ .M. [paHosckuid, B.I.
["paHOBCKMiA. -M.: BbicLu. WK.. 1985.-304 c.

22. Bepewlaka A. C. Pexylume WHCTPYMEHTbI C WU3HOCOCTOMKUMU NOKpbITvaMmM / A. C.
Bepeuuaka, V. T'L TpeTbakos. - M: MalumHocTpoeHwue, 1986. - 192 c.

23. [MpOeKTNPOBaHNE META/IIOPEXYLLMX CTAaHKOB W CTaHOYHbIX cucTem: CrpaBoYvHMK-

yyebHuK B 3. T./ peq. A. C. lMpoHukos. -M.: MawumHocTpoeHne T. 2: PacyeT M KOHCTPYMpOBaHWe
Y3/10B 1 3/1eMeHTOB CTaHKoB, Y. 11/ A. C. INMpoHukos [ gp.]; peu. B. A. JleweHko. -1995.-320 c.

24. Koswwos A.H. OcHOBblI HaHOTEXHO/OTNM B TEXHUKE: yyeb, nocobue s CTyd. BY3O0B,
00yd4. MO Hampaen. MOAFOT. AMMIoOMUP. criel. “KOHCTPYKTOPCKO-TEXHOMOMMYECKoe obecrneyeHue
MaLLMHOCTPOMUTESbHBIX MPOM3BOACTB" 1 "ABTOMATM3NPOBaHHbIE TEXHOMOMMK 1 npoussoacTea/ A. H.
Koswwos, HO. @. Hazapos, Mbparumos W.M.; peu.: C. A. UyiikuH, A. J1. ByyadeHko. -2-e u3g,,
crepeotun. -M.: Akagemus, 2011 .-240 c.

25. ®enbawTeitH E.O. PeXyLmini MHCTPYMEHT. JKCnyataumus: yueb, nocobue s CTym.
yUp-UiA BbICLL. 06pa3oBaHMA Mo matumnoctpomt, crnel. CooteeTcTByeT ®IOC 3-ro nokoneHus/ E. 3.
®enpaiteitH. M. A. KopHuesuny; peu, C. C. KnMmeHKoB. - MuHck: HoBoe 3HaHue; M.: VHgppa-M,
2014. - 256 c.: un. - (Bbicw. obpasoBaHue. bakanaspwar). - bubnumorp.: c. 254,

26. BuHorpagos, [A.B. [lpyMmeHeHMe CMa304YHO-OXNaXKAAKLWMNX TEXHONOTNYECKNX
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