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1. OCHOBbI TEXHOOTNKU MaLLIMHOCTPOEHUA

OCHOBHble MOHATUA W onpefenieHns. MalumHa Kak 06bekT npom3sogctea. CryxebHoe
Ha3HayeHVe MallMHbl U NpeabsBsieMble K Hell TeXHUYeckme TpeboBaHUsA. VCNoNHUTENbHbIE
MOBEPXHOCTU MaLUVHbI 1 CBA3W MEXAY HUMMW.

Moka3aTenn kayecTBa MallMHbl. [lepexod OT CNyXe6HOro HasHauyeHWs MalluHbl K
napaMeTpam TOYHOCTU. Buabl NOBEpXHOCTEN AeTaneil MawuH. NokasaTenn KauectBa feTanel
MallvH. [MapameTpbl TOYHOCTW peTaneid, UX (QYHKUMOHAIbHAA W KOMMYECTBEHHAs CBA3b.
OTKNOHEHWS NapaMeTpOB TOYHOCTM AeTael MaH U NPUYKHBI X (DOPMUPOBAHNS.

OcHoBbl Teopun 6asvpoBaHus. basvpoBaHve 1 6a3bl B MalUMHOCTPOEHUA. TpU TUMOBbIE
cxembl 6a3upoBaHus. Obpa3oBaHMe KOMMNIEKTOB 6a3. MMpaBuio wecty Tovek. Knaccugurkaums
6a3. [puHuMn eguMHcTBa 6a3.  OpraHuM3oBaHHass W HeopraHu3oBaHHas CMeHa 6as.
MartemaTuyeckoe onvcaHve 6a3, naeHTUUKauma n MogenmposaHue 6as.

OCHOBbI TEOpMM pa3MepHbIX CBsA3E. Teopus pa3MepHbIX Lieneid, OCHOBHbIE MOHATUSA Y
onpegeneHus. JIMHeHble W YrnoBble pasmepHble LUenu. PelleHne pa3MepHbIX Lenein B
HOMVHanax npu npamMoii n obpaTHoW 3agadax. KOHCTPYKTOPCKME, TEeXHOMOrnYeckue u
N3MepuTeNbHbIE pasMepHble CBS3W. PopMMpOoBaHMe MOrPELUHOCTE 3aMblKatoLLero 3seHa Ans
OAHOro u3genuns n Ans napTun. MeTofbl AOCTUXKEHMS TpebyemMOoil TOYHOCTM 3aMblKatoLLEero
3BeHa. JOCTWXKeHVMe TOYHOCTU MeTodamu TMOJMIHOM W HEMOJIHOW  B3aMMO3aMEeHAEMOCTMU.
[oCTVXKeHMe TOYHOCTW 3aMblKatoLLEro 3BeHa M0 METOAY FpYNMnoBOiA B3anMMO3aMeHSEMOCTH,
MeToZaMy PeryinupoBKM N MPUroHKK. [OCTMXKEHWE TOYHOCTM MalUMH B Mpouecce COOPKW.
O6ecneyeHne TpebyeMol TOYHOCTM B npouecce COOPKM MalLMH, MOCNef0BaTeIbHOCTb
coeiMHeHNs petaneir. [OCTMdKeHMe KadecTBa feTasieil B MpOLECCe WX  W3rOTOBMEHMS.
[OCTMKEHME TOYHOCTM NPU  U3rOTOBMEHWMM feTaneld MalmH. Tpu  3Tana HaCTPONKwM
TEXHOMOMMYECKMX CUCTEM Ha TOYHOCTb. POPMMPOBaHME MOrPELUHOCTM YCTaHOBKM W MyTWN €€
YMeHbLUEHNS. T1pnyMHbI (HOPMMPOBAHUA MOrPELUHOCTM CTaTUYECKOM HaCTPOMKW. YnpasneHue
TOYHOCTHIO CTATUYECKOW HACTPOMKM Ha CcTaHKax. PopmmpoBaHve pasMepa AUHAMUYECKOW
HaCTPOVKW. BnumsiHWe >KECTKOCTM  TEXHONOrMYECKOW CUCTEMbI, BMOpaUMiA,  COCTOAHMA
060pyL0BaHMS N PEXXYLLEr0 MHCTPYMEHTa Ha TOYHOCTb 06paboTKM. AZanNTMBHOE YNpas/ieHVe Ha
CTaHKax A9 MOBbILEHNS TOYHOCTU W MPOM3BOAUTENILHOCTUA MPU U3FOTOBMEHUW [AeTasle.
BpemeHHble CBA3W B NPOM3BOACTBEHHOM MpPOLLECCe.

TeXHMKO-3KOHOMMYECKME MOKa3aTeNIn WU3roToB/EHWS MallvH. BpeMeHHble CBA3M B
MPOM3BOACTBEHHOM npouecce. OCHOBbl TEXHWYECKOro HOPMWPOBaHUA. TexHOMNOrnyeckme
OCHOBbl CHWXeHWsi Ce6eCTOMMOCTM MalUMH. PacyéT martepuasibHbIX 3aTpaT Ha W3roTOB/IEHWE
n3genus. CokpalleHrie pacxofoB Ha maTepuasi, 06opyaoBaHue, UHCTPYMEHT M 3/1EKTPO3HEPTUIO.
MexaHu3aums 1 aBTOMaTU3aUMA TEXHOMOMMYECKUX Onepaumii, BBefeHWe MHOrOCTaHOYHOIO
06cnyKnBaHNA. TexHOMorMyeckne 3agadv NoAroTOBKM M OpraHu3aLumy MalHOCTPOUTENIbHOTO
Npom3BOACTBA. PacuéT NpPUMYCKOB U MEXMEpPexXoAHbIX pPa3MepoB OMbITHOCTATUCTUYECKAM U
pacyéTHO-aHa/IMTUYECKMMM MeTogaMKn. Bbibop MeToaa NnonyyeHns 3aroTOBOK.

TexXHOMOMMYHOCTb KOHCTPYKLUW U3LeNnst U OTLeNbHbIX feTaneid. [pynnosas o6paboTka
N TUNN3aLMA TEXHOMOTMYECKMX NMPOLECCOB Ha NPUMEpPE M3roToB/IEHNA (hlaHLEeB.

OpraHuszayms TEXHONOMMYECKUX NPOLECCOB COOPKM M3LeNniA 1 U3rOTOBNEHUA AeTaneit
maLumH. OCHOBbI pa3paboTKM TEXHOMOMMYECKOro npoLiecca CO0PKM MalUnHbI U M3rOTOB/IEHUSA eé
netaneid. Mocnenosarte/ibHOCTL Pa3paboTKM TEXHONOMMYECKOro npotiecca c6opku. OtopmneHne
LOKYMEHTaLMW.

MocnefoBaTeNbHOCTb Pa3paboTKM TEXHONOMMYECKOro npoLecca 13roToB/eHUs feTasien.
Bblbop TexHonorumveckux 6a3, ornpefeneHve Mepexofos, (OPMUPOBaHUE TEXHOMOMMYECKMNX
onepauuii. OopmneHne He06XOANMONM JOKYMEHTALMN.



2. TexHonormsa mMawmHOCTPOEHNS

BeegeHve B kypc. LUenn 3agaum gucuunamHbl. OOLLHOCTb METOA0B pa3paboTKu
TEXHONOMMYECKMX MNPOLECCOB WM3rOTOBMEHMS AeTasiel MawwmH. OCO6eHHOCTU paspaboTku w
peasm3aLmm TEXHONOrMYECKUX MPOLLECCOB B YC/IOBUAX €4UHWUYHOrO, CEepUMHOIO M MaccoBOro
MPOV3BOACTBA.

Pa3paboTKa TEXHONOrMYecKoro npouecca CO60pkM MawumH. CrnyebHOe HasHaveHue
MaLLUWHbI, aHann3 TeXHUYeckux TpeboBaHMA. COOTBETCTBME W [LOCTATOYHOCTb TEXHUYECKMX
TpeboBaHWIA CNyXKe6HOMY Ha3HauEHUIO.

3afjaya [OCTMXKEHWUA  Tpebyemol TOYHOCTM  MaluuHbl.  BbisBneHWe ©  pacyet
KOHCTPYKTOPCKUX 1 TEXHONOTMMYECKUX PasMepHbIX Lierneid.

Pa3paboTka Cxembl COOpKW. Bbl6Op OpraHM3auMOHHOW (OPMbI  TEXHONOrMYECKOro
npouecca c6opkn. OnpegeneHne ymcna pabounx-coopLimMkoB. Linknorpamma c6opKku.

Bbl60op CpeAcTB MexaHM3auMm 1 aBTOMaTu3aumm TEXHOMOMMYECKOro npoLecca coopKu.
O6benHeHMe CO0POYUHbIX MepexosoB B onepaumn. MnaHnMpoBka C60POYHOr0 y4acTKa.

Oco6eHHOCTN LOCTUXeHUs Tpebyemor TOYHOCTU NpY COOPKe TWUMOBbLIX Y3/10B MalUWH.
MOHTaXX Ba/I0B Ha 0NOpPaXx CKOMbXEHMUS. YMeHbLLIEHVE OCEBOr0 M paauaibHOro G1eHNs BasloB Ha
ornopax CKO/IbXKEeHUS.

MOHTaX Ba/loB Ha OMopax KayeHWs. YMeHblUeHWe OCeBOr0 W pafnaibHOro GrieHus.
ObecneyeHne 3aaHHOrO HartAra B OMopax KaveHus. [JOCTuMXeHWe Tpebyemol TOYHOCTM
MONOXEHMS Basia OTHOCUTE/IbHO OCHOBHbIX 6a3 KOPMYCHOW AeTau.

CoopKa UMAMHAPUYECKUX 3y6uaTbiX nepedady. TexHuyeckme TpeboBaHMS, METOAbI
[OCTUKEHUS TOYHOCTY 3aLenneHns 3yoUatbix Konec. KOHTPO/Ib KauecTBa 3auenneHns 3ybyatbix
Konec.

COopKa KOHMYECKMX 3ybuaTblX rMepefad. TexHuuyeckne TpeboBaHus. MeTogbl
[OCTMXKEHMS TOYHOCTY MPU MOHTaXEe KOHUYECKMX Koniec. KOHTPO/b KauecTsa 3aLenneHuns.

Co6opKa YepBsAYHbIX nepefay. TexHnyeckne TpeboBaHNs, MeTOAb! LOCTUXEHUA TOYHOCTH
Mpn MOHTaXe nepefad. KoHTponb KavecTsa 3auensieHus.

ABTOMaTM3aUmMa  COOPOYHbLIX ornepaumii. CylWHOCTb Mpouecca aBTOMATUYECKOro
coeauHeHuns getaneil. TeXHONOMMYHOCTL COOPOYHON eANHMLI U AeTaneli Npyu aBTOMaTUYECKOA
coopke.

BblsiBNieHVe yCoBUil cObMpaemMocTn aetasiel npyv aBToOMaTMyeckor cbopke. MeTodbl
AOCTMKEHMA TOYHOCTY M PeXXMMbI COOPOYHOI0 npoLecca.

dopMnpoBaHMe pasMepHbIX M KUHEMATUYECKMX CBA3ell B NpoLecce aBTOMATUYECKOW
cbopku.

ABTOMaTM3aUMA  TEXHOMOTMYECKOro  rnpouecca CO0pKM € WUCMO/b30BaHUEM
aBTOMATNYEeCKMX COOPOYUHbLIX MaLLVH.

ABTOMaTM3aUMA  TEXHOIOTMYECKOro  npouecca COOPKM € UCMO/b30BaHMEM
MPOMBILLNEHHBLIX POGOTOB.

Pa3paboTKa TEXHONMOrMYECKMX MNPOLECCOB  W3TOTOB/IEHUA  KOPMYCHbIX — AeTasleil.
Cny>kebHOe Ha3HayeHne KOpMyCHbIX AeTaneli U TEXHUYecKne TpeboBaHMs Ha UX M3rOTOBNEHNE.

Matepvan 1 MeTofbl NOMYyYEHNs 3aroTOBOK /15 M3rOTOBNEHUS KOPMYCHbIX AeTasel.

TWNOBON TEXHONOrMYECKUA MapLUpyT 1S W3rOTOBNEHUS  KOPMYCHbIX — [eTasnen.
O6ocHOBaHMe BblGOpa TEXHONOrMYeckMx 6a3 A9 06paboTKM 6GO/MbLUMHCTBA MOBEPXHOCTEN
Jetanm.

3ajaun, pellaemble npy  BbIbOpe TEXHONOrMYECKMX 6a3 Ha MNepsoii  onepauuu.
BbifBneHMe W pacyéT TeXHOMOrMYeCKUX pasmepHbIX CBA3el Ans 060CHOBaHUS BapyaHTOB
6a3mpoBaHus.

MeToabl 06pabOTKM 3arOTOBOK MIOCKMX KOPMYCHbIX fAeTaneii M NpUMeHsiemMoe
CTaHOYHOe 060py0BaHME NMPY PasIMYHOM CEPUIAHOCTY NPOM3BOACTBA.

MeToabl 06paboTKM FNaBHbIX U MeNKUX, Pe3b060BbIX OTBEPCTUI B KOPMYCHbIX AeTassX.
MpnmeHsieMoe 060pyA0BaHNE N PEXYLLUMIA UHCTPYMEHT.



MeToAbl OTAENKM NAOCKNX MOBEPXHOCTEN Y rNaBHbIX OTBEPCTUIA KOPMYCHBIX AeTaslei.

OCO6EHHOCTN W3rOTOBNIEHUA KOPMYCHbIX feTaslell B FMOKOM aBTOMATM3MPOBaHHOM
MPOV3BOACTBE.

KOHTpO/Mb  KOpMYCHbIX — fJeTasled MO pa3/IMyHbIM  MapameTpaMm  TOYHOCTM.
ABTOMaTV3MPOBaHHbIN KOHTPO/Ib KOPMYCOB.

Pa3paboTka TeXHOMOMMYecKUX MpPOLLECCOB W3rOTOB/IEHUS BasloB, XOAO0BbLIX BWHTOB,
wnuHgenen. CnyxebHoe Ha3HauyeHWe Ba/IOB N TeXHWYeCKMe TpeboBaHWS Ha MX U3rOTOB/EHUE.
Martepvan 1 MeToAbl MONYyYeHWs 3aroTOBOK /19 Ba/1OB.

TWNOBON TEXHOMOMMYECKWIA MapLLIPYT W3roTOB/IEHWUS BasioB. BbIGOp TEXHOMOrMYECKMX
6a3 Ha onepauuax. TokapHas 06paboTka Ba/oB.

HapesaHvie LwWMUeBbIX M LUMOHOYHLIX Ma3oB. HapesaHnue pe3bbbl Ha Banax. MeTonbl
OTZE/IKN Ba/10B.

OC06EHHOCTU M3rOTOB/IEHNS XOAOBbIX BUHTOB. TeXHUYecKue TpeboBaHWs, maTepuan u
3aroTOBKW /1 XOLOBbIX BWHTOB. MeToAbl Hape3aHUs BWMHTOBOM MOBEPXHOCTU Ha XOAO0BbIX
BUHTAX.

OCO06GEHHOCTN UM3roTOBMIEHUS LUNUHAENeA. TexHuueckue TpeboBaHWUsA, MmaTepuan W
MEeTOAbl NOMy4YeHUs 3aroToBOK. BbIGop TexHonormnyeckmx 6a3. Tepmuyeckas o06paboTka U
MeTOZb! OTAENKN WnuHAenein. KOHTPob BasioB, XOLO0BbIX BUHTOB W LUMMHAENEN.

Pa3paboTka TEXHONOrMYECKMX MPOLECCOB U3roTOBMIEHUS AeTasiel 3ybuaTbiX nepegad -
LUMIMHAPUYECKUX KOMEC, KOHUYECKMX KOJec, YepBAYHbIX nepegad. CnyxebHoe HasHayeHue u
TeXHUYeckme TpeboBaHMs. MaTepyan W MeTOAbl  MOMYYEHWS  3arOTOBOK.  TUMOBOM
TEXHONOrMYECKMI MapLIpyT 06paboTKMN LUINHAPUYECKMNX 3y6UaTbIX KOMeC.

BblbOp TEXHONOrMYeCcKnX 6a3 Mpu M3roToBNeHMN 3y6uaTbiX Konéc. MeToabl Hape3aHus
LUMAMHAPUYECKMX 3ybuaTbiX KOMEc. HapesaHue LLEeBPOHHBIX 3ybyaTbiX KOJEC.

HapesaHve KOnéc BHYTpPeHHero 3auensieHus. MeToabl OTAeNKWM 3y64yaToro BeHuUa
UMNVHAPUYECKMX KONEC. KOHTPO/Ib TOYHOCTYM 3y6UaThbiX KONEC.

CnyXebHOe Ha3HaueHWe KOHMYECKMX KONEC. TexHuyeckue TpeboBaHWA, martepuaibl u
MeTOAbl MOsyYyeHNUs 3aroToBOK. OCOGEHHOCTM Hape3aHWs KOHWMYECKMX 3y6uaTbiX KOnéc.
KOHTPO/Ib KOHNYECKNX KONEC.

N3rotoBneHne fetanelt 4vepBAYHbIX nepefad. CnykebHoe HasHauyeHue, TeXHUYEeCKue
Tpe6oBaHNA. MaTepuan n MeTofbl NOMYYeHUs 3aroTOBOK. TUMOBON TEXHOMOMMYECKNIA MapLLpyT
N3roTOB/IEHNS YepBAKOB. MeToAbl Hape3aHWs U OTAE/IKN BUHTOBOW MOBEPXHOCTW YepPBSKOB.

TWMNOBON TEXHONOrMYECKWUIA MapLUpyT W3roTOBMEHUS 4YepBAYHbIX Konéc. MeTtogpl
Hape3aHus YepBAYHbIX KONEC. KOHTPONb AeTasieil YepBAaYHbIX Mnepesay.

3. O6opyaoBaHMe MaLLMHOCTPOUTENbHbIX NPOV3BOACTE

KnHemaTnKa CTaHKOB.

KnHemaTnuyeckasi CTPyKTypa CTaHKa. [eomeTpuuyeckoe o06pa3oBaHMe MOBEPXHOCTEMN.
MpousBogslmMe /IMHAM U METOAbl WX MOMYYEeHMs Ha  METaIIOPEXYLIMX  CTaHKax.
Knaccudumkaumsa ABvKeHWId B CTaHKax MO MX HasHaueHuto. KuHemaTtuueckas rpynna u eé
CTPyKTypa. KuHematmyeckasd CTPYKTypa CTaHKa, KakK COBOKYMHOCTb TpynMbl Pa3HOro
HasHaueHus. Crocobbl COeAMHEHUS KMHEMaTUYeCKMX rpynn. KuHemaTuyeckume CTPYKTYpbl
Knaccos 3, CuK.

KnHemaTnyeckme CTPYKTYpbl CTAHKOB CO CMIOXKHbIMU [ABMXEHUAMU (POPMO06Pa30BaHuS.
KnHemaTnyeckme CTPYKTYpbl 3y6040NOEXKHbLIX CTAaHKOB MPU  Hape3aHWuW MpsaMo3yobiX W
KOCO3yObIX Konéc. KuHemaTuyeckume CTPYKTypbl 3y60(¢)pe3epHbIX CTaHKOB MNPV Hape3aHum
NPAMO3YObIX, KOCO3Y6bIX W 4YepBAYHbIX KONMEC. KuHemaTuueckme CTPYKTYpbl 3yOOpe3HbIX
CTaHKOB /11 KOHUYECKUX KONEC C MPAMbIM 1 IyroBbIM 3y60M.

Knaccugmkaums ctaHkoB. OCHOBHbIE MPU3HaKM KNacCU(MKaLMN CTaHKOB: Ha3HaueHue
(BMa 06pabOTKM), KOMMOHOBKA, KMacC TOYHOCTM, CTEMEeHb aBTOMaTM3auMmK, Macca. PasMepHsbiit
psf, CTaHKOB OAHOM rpynnbl. OTeyeCcTBEHHasA cucTemMa NAEHTU(NKALMN CTAHKOB.



CTaHKM TOKapHOW rpynnbl. TUMOBble Onepaunun, CXembl ABVKEHUA W METOAbl
ob6pasoBaHuA MOBEPXHOCTEN Ha TOKapHbIX CTaHKax. ToKapHO-BMHTOpPE3HbIE,
TOKapHOPEBO/IbBEPHbIE, Kapyce/bHble, OAHOLUMUHAE/NbHbIE M MHOFOWNWHAENbHbIE TOKApHbIE
aBToMaTbl X nojsyaBTOMaTbl. Ha3HauyeHWe, KOMIMOHOBKA, OCHOBHble Y3/bl. OC06eHHOCTM
KOHCTPYKLIMIA TOKapHbIX CTaHKOB ¢ UIY.

CraHKkn ans 06paboTku oTBepcTUin. PopmMoo6pa3oBaHme MOBEPXHOCTEN Ha CBEPNNbHBIX
N PacTOYHbIX CTaHKax. Ha3HayeHne, KOMMNOHOBKM Y OCHOBHbIE Y3/1bl CBEP/IN/IbHBIX U PACTOYHbIX
cTaHKoB. OCHaCTKa, NpuMeHsemMas Ha CBep/IN/IbHbIX CTaHKax.

®pesepHble CTaHKW. Ha3HayeHMe, KOMMOHOBKA W OCHOBHbIE Y3/bl KOHCOJIbHbIX,
OECKOHCO/bHBLIX U MPOAO/bHO-(PPe3epHbIX CTaHKOB. [1pucrnocobneHns, npuUMeHsieMble Ha
(hpe3epHbIX CTaHKax 06Llero HasHavyeHusi. KOHCTPYKTMBHbIE 0COBEHHOCTU (hpe3epHbIX CTaHKOB
curiy.

LLnndoBanbHble cTaHKW.  OCOBEHHOCTM 06pabOTKM  MOBEPXHOCTE  abpas3vBHbIM
WHCTPYMEHTOM. Ha3HauyeHune, KOMMOHOBKM M OCHOBHbIE Y3/1bl M1I0CKOLLIN(OBa/IbHbIX, KPYT/10-U
BHYTPULLIN OBa/IbHbIX ~ CTaHKOB. BecLeHTPOBOLWNN(OBa/IbHbIE  CTaHKMW. OcHacTka,
NpYMeHsiemMast Ha CTaHKax LUAMGOBaIbHON rpynmbl.

ArperatHble CTaHKW: Ha3HayeHWe, MpPeuMMyLLecTBa MPUHLUMMNA arperatupoBaHus u
HOpManu3auun, ornepauuu, BbIMOMHAEMbIE Ha arperaTHbiX CTaHKaxX, KOMMOHOBKW, OCHOBHbIE
Y3/bl arperatHbIX CTaHKOB.

ABTOMaTMYeCKMe JIMHWW:  Ha3HayeHWe,  Knaccuukaums, W TEXHONOTMYEecKue
BO3MOXHOCTU aBTOMATUYECKUX JIMHUA.ITOHATME O POTOPHBLIX ABTOMATUYECKUX JIMHUAX, WX
npenmyLLecTsa 1 HeJoCTaTKuU.

MHorouesneBble CTaHkM. MHorouenesble cTaHku (ML) ans 06paboTKu  KOpnyCHbIX
petaneii, TokapHble MLl HasHaueHVMe, KOMMOHOBKM W OCHOBHble Y3/bl ML, Cuctemsl
aBTOMaTNYeCKOM CMeHbl MHCTPYMEHTOB.

CTaHO4YHble KOMMJIEKCHI U TMbKue Npon3BoAcTBeHHbIe cucTembl (ITIC).

CTaHO4YHbIA MoAyNb - nepBuyHas sveilka I'MIC. CTpyKTypa Y KOMMNOHOBKA CTaHOYHbIX
MOZYyNein N rTMBKNX NPon3BOACTBEHHBIX CUCTEM. ['MOKMe aBTOMaTU3NPOBaHHbIE NIMHUN U TMOKKMe
aBTOMATU3NPOBaHHbIE YYACTKM.

4. PacyéT 1 KOHCTPYMpOBaHNE METa/ITOPEXYLLNX CTaHKOB

OCHOBHblE TEXHMKO-3KOHOMMWYECKME MOKa3aTenn CTaHKOB. TOYHOCTb, HaA&XHOCTb,
MPOV3BOANTENBHOCTb, FTMOKOCTb.

OO6Lume cBeaeHUS 0 MPMBOAAX FMaBHOrO ABMKeHMS. OCHOBHbIE TPpebOBaHMS K MpMBOAaM
CTaHKoB. Cnocobbl perynmMpoBaHMs 4acToT BpalleHUs. OCHOBHbIE CBEAEHMSI O KOHCTPYKUMUM 1
3KCN/yaTayMOHHbIX BOSMOXHOCTAX ABUraTenein A NpUBOAOB NaBHOMO ABMKeHUS. OCHOBHbIe
OCOGEHHOCTM  npuBOJa  CO  CTyMeH4YaTbiM  PerysMpoBaHMEM  4acTOT  BpalleHus.
["pahoaHanMTUUECKNIA METOf pacyeTa 4acToT BpaleHus. OcoBeHHOCTM pacyeTa KOpoboK
CKOpOCTel perynupyemMbiMm npuBogoM. Oco6eHHOCTM Bbibopa Apurateneid Ans  MoTop-
LUNWHAENEN.

HasHauyeHune, OCHOBHble TPeOGOBaHMS U KPUTEPUU PabOTOCMOCOOHOCTM LUMMHAENbHBIX
y3n0B. OmMopbl LWNMHAENbHBIX Y3/710B. HasHaueHue, OCHOBHblE TpPeOOBaHWS W KPUTEPUM
paboTOCMOCOBGHOCTM LUNMHAENbHBIX NOALWMMHUKOB. O6GecreyeHre 3a30pOB-HATATOB, CMNOCOObI
YCTAHOBKW, TUMOBbIE CXEMbl, BblIOOP W pacyeT MNOALWMMNHMKOB. CMmaska MOALLIMMHMKOB.
BecKoHTaKTHble  LIMUHAENbHbIE  MOAWMWMHUKL.  [MApoCTaTUYecKne, TrUAPOANHAMUYECKME,
a’3poCTaTUYeCKMe W MarHWTHble Onopbl. [MpUHUMN AeliCTBMS, OCOBGEHHOCTU KOHCTPYKLMM,
3KCM/yaTauMoHHble XapaKTEPUCTUKM M KX pacyeT. PacueT CcTaTMYeCKMX W AMHAMUYECKUX
XapaKTepUCTMK LWMUHAENbHBIX Y3M10B. ONTUMM3aLMs KOHCTPYKLWMN.

TpeboBaHMs K npvBOfaM Mojay CTaHKoB. [puBoAbl Mofjay CO CTyMeH4YaTbiM W
GeccTyneHyaTbiM perynnpoBaHmMeM. HasHauyeHMe W OCHOBHble TpPeboBaHUS K TArOBbIM
ycTpoiictBaM. OCOGEHHOCTM KOHCTPYKLWW, 3KCMJlyaTalMOHHbIE XapaKTepUCTUKU W pacyeT



nepefay BUHT-railka CMELUAHHOrO TPEHUs, KauyeHus W rugpoctatuyeckux. Mpusog MasibiX
nepemMeLLeHniA B CTaHKax.

OcHoBHble TpeboBaHMA K 6a30BbIM [eTansiM CTaHKOB. MaTepuasn U KOHCTPYKTMBHbIE
(hopmbl. PacyeTbl Ha XeCTKOCTb M TEPMOCTOMKOCTb. XKECTKOCTb CTbIKOB.

OcHoBHble Tpe6oBaHMSA W KnacCU(UKaUMa HanpaBnflowmX CTaHKoB. KOHCTpyKuuu,
IKCMyaTaLNOHHbIE XapaKTePUCTUKM U pacyeT HanpasiAoLWMX CMEeLLaHHOrO TPEHUSA U KayeHWs.
M'mapoavHammnyeckue n rmgpocraTtnyeckue HanpaBnAMoLLME. KoM6MHMpPOBaHHbIe
HanpasnsoLwye. 3almTa HanpasnAoLWmX.

5. TMpoueccbl 1 onepaunn opmoobpasoBaHUs

KrnHematuka pesaHus. VicnonHuTeNbHbIE ABYKeHMS. POpMo0obpa3oBaHMe MHCTPYMEHTA.
dopmoobpasoBaHusa m3gennd. Cxembl pesaHus. PexxuM pesaHus. [eOMeTpUs WHCTPYMEHTA.
["eomeTpua pesaHua. ['eomeTpus cpesaemoro cros.

[vHamuka pesaHus. NoBepXHOCTb caBura. Yron casura. Ycafka CTpy>Xku. Jedopmaums
N HanpsxeHus cgsura. Cuna pesaHusd. Pabota pe3aHus W COMPOTUB/IEHWE Pe3aHUto.
[MoBEepPXHOCTHbIE ABNEeHUA. KonebaHus.

TepmogvHamuKa pe3aHns. SHepreTuyeckune 6anaHc pesaHus. TensoBoe COCTOSAHUE 30Hbl
pesaHus. TennoBoil NOToK. Temnepatypa pe3aHusi. TepMO3NEKTPUYECTBO.

3aTynneHne UWHCTpyMeHTa. HanpsXeHusa B WHCTPYMeHTe. Xpynkoe paspyLUeHune
WNHCTPYMeHTa. [3HaluvBaHme NHCTPYMeHTa. Cuna TpeHusa. ConpoTMBEHNE U3HALLMBAHUIO.

Kayectso n3genus. LLiepoxoBaTtocTb 06paboTaHHOW MOBEPXHOCTM. TOUHOCTL pasMepoB v
(hopMbl. OCTaTOUHbIE AethopMaLny 1 HANPSAXKEHUA B MOBEPXHOCTHOM C/I0e.

HagexHocTb pe3aHus. HecTauMOHapHbIA CyYaliHblil XapakTep pe3aHus. COCTOSHUS
pesaHuns. XapakTepucTuKN HageXXHocTu. Cnocobbl NOBbILLEHUS HAAEXHOCTU.

YnpasneHue pesaHnem. 3ajaya ynpaeneHus pesaHvem. MogenvposaHue pesaHus.
[MporHo3npoBaHue pesaHus. MNnaHMpoBaHWe pesaHns. narHocTnupoBaHue pesaHus. NoBbieHne
3 PeKTMBHOCTM yNpaBIeHUs pe3aHneMm.

NHCTpyMeHTanbHble MaTepuanbl. TpeboBaHWMS K WHCTPYMEHTa/lbHbIM — MaTtepuanam.
MHCTpyMeHTa/IbHbIE CTasin.  MeTanokepammnyeckne Teepable cnnasbl. MuHepanokepaMuKa.
CsepxTBepable MaTepuabl. AbpasnBbl. HazHaueHVe MHCTPYMEeHTa/IbHbIX MaTepuaios.

6. PeXyLWmin NHCTPYMEHT

Tunbl,  3HayeHWe, (YHKUMM W CBOWCTBA  PEXYLUMX  WHCTPYMEHTOB  ANA
MeTasIn1006pabaTbiBatoLLMX CTaHKOB.

Tunbl MHCTPYMEHTOB. Posb, pasBUTME U MEPCMeKTUBbI PEXYLUMX WHCTPYMEHTOB B
MaLLUMHOCTPOEHUN. OCHOBHble (DYHKLUMM PEXYLUMX WUHCTPYMEHTOB. OCHOBHble TpeboBaHWS K
PeXyLWMM MHCTpyMeHTam. Ob6ecrneyeHne WX MNPOU3BOAUTENBHOCTA U CTOMKOCTU. OCHOBHbIE
4acTW PEeXYLUMX WHCTPYMEHTOB. [TOHATME WCXOAHOW WHCTPYMEHTa/IbHOW  MOBEPXHOCTU.
MeToabl popmoobpazoBaHms. CxeMbl pe3aHus.

VHCTpyMeHTa/IbHbIE MaTepuaibl.

Matepuanbl pexyLieii YacT MHCTPYMEHTOB. WX Tunbl. O6ume TpeboBaHA. OCHOBHbIE
CBOMCTBA U BbIGOP WHCTPYMEHT&/IbHbIX CTasield. TpeboBaHWUS K  WHCTPYMEHT&/IbHbIM
maTtepvanaMm. YTnepoaucTble, NIermpoBaHHble U ObICTPOPEXYLUNE WMHCTPYMEHTa/bHbIE CTasIW.
TBepfble cnnasbl. Buabl TBepAOCMNaBHOro WHCTpymeHTa. MuHepasiokepamuka. AiMasbl U
[pyrvie CUHTETUYECKMEe CBEPXTBEpAble MaTepuasbl. AbpasuBHble matepuansl. LLnngosaibHble
Kpyru. VX Tunbl 1 MapK1poBKa.

Pe3lbl M CMEHHble MHOrorpaHHble nnacTuHbl (CMIT). Pe3ubl 06LWEro HasHauyeHus.
Knaccugmkaums pesyos. feomeTpuyeckve napameTpbl (Yrnibl) pes3uos. Bbibop nonepeyHoro
CeyeHus dep>kaBku pe3ua. Cnocobbl pasfeneHus, IOMaHus U 3aBUBaHWUA CTPY)XKKWU. Pa3speneHue
CTPYXXK/ MO WupuHe 1 no gnvHe. COOpHble TBepAOCMnaBHble pesupbl. TpuHUMN KpenieHns



PEXYLWMX  NAaCTUH  cunamu  pe3aHns.  OCHOBHble TpeboBaHWA K pesuam  AJis
aBTOMaTM3NpPOBaHHOrO npomussoAcTBa. OCHOBHble mMapameTpbl pe3yoB ¢ CMIT:  cxembl
KpenneHns CMI, Tun pesua, 3agHuii yron v gp. basmposaHne CMI. MpyMepbl KOHCTPYKLMA
KpenneHnini CMI. TunuyHas KoHCTpyKums CMIN. OCHOBHble npeumyLiecTa pe3uos ¢ CMI.
OnpegeneHve pasmepoB CMIT 1 uncna ux rpaHeil. Bol6op yrnos B nnaHe. Y CTaHOBKa B pe3uax
CMTI1, He vMelOWMX 3afHWUX YI/0B, W reOMeTPUYEeCKre napameTpbl Takux pe3yoB. Crnocobbl
KpernneHns CMI.  KOHCTpyKTUBHOe pelleHWe Y3108  KpensieHns CMIN.  OcobeHHOCTU
KOHCTPYKUMWN pe3LioBbiX BCTaBOK. OCOGEHHOCTM pe3LoB A1 KOHTYPHOro TouveHus. PacoHHble
pesubl. O6nactn npumeHeHus. lNpermyluecTsa. Tunbl. KOHCTPYKTUBHbIE 3M1EMEHTLI KPYT/IbIX
(paCoOHHbIX pe3uoB. MabapuTHble pasMepbl U KpenseHve (acoHHbIX pe3LoB. TeoMeTpuyeckme
napameTpbl KPYr/bIX (PaCOHHbIX Pe3L0B, pajuasibHble W HOPMasibHble YIfbl  pes3aHus,
onpezeneHve yrnos B nnaHe. MNpouamposaHne PacoHHbIX Pe3LioB.

®pesbl. HaszHayeHve u Tunbl pe3. Ppesbl C OCTPOKOHEYHbIMW (OCTPO3aTOYEHHBIMM)
3y6bAMU. OCHOBHblE KOHCTPYKTWBHbIE 3/IEMEHTbI OCTPO3aTOYEHHbIX (Dpe3 (auameTp, 4mucio
3yb6beB 1 PaBHOMEPHOCTL (Ppe3epoBaHus, (popma 3yObeB W BMafAvH, Harpas/ieHWe BWMHTOBbIX
3ybbeB, reoMeTpuyeckme napameTpbl). Ppesbl C 3aTbl/IOBaHHLIMU 3yObAMWU. [eoMeTpuyeckue
napameTpbl 3aTblNI0BaHHbIX (pe3. KOHCTPYKTUBHbIE 3/1EMEHTbI 3aTblIOBaHHbLIX (pe3 (Hapy>XHbIi
AvaveTp, BbICOTa 3y6beB, MOCALOYHLIA AMameTp, 4MCno 3y6beB, (hopMa BMaguHbl Mexay
3ybbaAmMN).

WHCTpymeHTbl ons 06paboTKM  OTBEpCTUA. TuMbl WHCTPYMEHTOB [Anf 06paboTku
otBepcTuiA. CnvpasibHble CcBepna. HasHaueHue, TUMbl, OCHOBHble 4acTM W KOHCTPYKTWBHbIE
3NEMEHTbI. YTON pexyLueit 4actu 1 apyrue reomeTpuyeckme napametpbl. Kanmbpytowas vacTb
cBep/ia 1 (hopma BMHTOBbLIX CTPYXKEUHbIX KaHaBOK. MeponpuaTus ons ynyylleHns KOHCTPYKLUMK
ceepna. Twnbl cBep/. MepoBble M LEHTPOBOYHbIE cBepna. Csepna Ans 06paboTKM rNyOOKMX
OTBEPCTUI. 3eHKepbl M pa3BEPTKWU. HasHaueHne v Tunbl. OCHOBHbIE YaCTU WU KOHCTPYKTVBHbIE
aneMeHTbl. Mpounib CTPYXKEUHbIX KaHaBOK, (hopMa M 4YMCNo 3y6beB 3eHKepa WM Pa3BEPTKM.
"eomeTpryecKmne napameTpbl 3eHKEPOB 1 Pa3BEPTOK.

NHCTpyMeHTbI ans ¢opMoobpa3oBaHus pe3bb. TuMbl MHCTPYMEHTOB A5 06pa30BaHus
pe3bbbl. MeTumku. [Mnawkn. Pe3bboHapesHble M rpebeHoYHble (pesbl. TUMbl Y Ha3HauYeHue.
VHCTpYyMeHTbI 419 HakaTblBaHUA pe3bb. HakaTbiBaHWe pe3bb ponvkamu.
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