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1. OcHOBBI TEXHOJOIHH MAIIHMHOCTPOEHHSI

OcHOBHbIE NOHATHS U onpecienns. Mammna kak o0beKT mpoussojcTea. CiyxkedHoe
HasHAYeHHe MAIIHHBI M NpeIbiBigeMble K Hell TexHudeckdme TpeOopamus. McnosHuTenbHBIE
MOBEPXHOCTH MANIMHEI H CBI3H MEKY HHMH.

[Mokazarenu kauectBa MammHbel [lepexom oT ciyxeOHOrO Ha3HAYeHHS MaIOMHBI K
TapamMerpaM TOYHOCTH. Bujbl moBepxHocteil neraneif mammin. Ilokasarenn xayectsa netanei
ManmH. llapaMeTphl TOYHOCTH jeranieif, uX (YHKIHOHAAbHAS H KOJIHYECTBEHHAS CBA3L.
OTKJIOHEHHUS apaMeTPOB TOYHOCTH JieTaleil MAIHH U IPHYHHBI UX HOPMHUPOBAHUSL.

OcnoBbl Teopun Gazuposanus. baszuposanue u 6a3bl B MAIIAHOCTPOCHUH. TpH THUIIOBBIE
cxempl Gazuposanust. O6paszoBanne KomiuiekToB 6a3. IIpasuio mectn Touyek. Kinaccubuxarms
Gas. Ilpummun emmucTBa Ga3. OpraHu3oBaHHAs M HEOpraHH3OBaHHas CcMeHa  0as.
MaremaTnueckoe onucanue 6as, nienTuduKalus 1 MoaeIupoBanue 6as. :

OcHOBBI TeOpHH pazMepHbIX cBs3eil. Teopus pasMEpHBIX Henel, OCHOBHBIC IIOHATHSA U
ompenenenus. Jlupeifnble M yIIOBble pasMepHble Hemd. Pemenne pasMepHBIX Hened B
HOMHHATAX INpH npamodf u obpatHoil 3anauax. KoHCTpYKTOpCKHE, TEXHONOTHYECKHE H
H3MepHTeNbHBIE pa3MepHble cBsizu. DOpMHUPOBaHHE IOrPCHIHOCTEH 3aMBIKAIONIEr0 3BEHA A
OJHOTO H3JICMHA H JyIA mapTed. Meroasl JOCTHKEHHs TpeOyeMOH TOYHOCTH 3aMbIKAIOIIETO
3eHa. JIOCTHIKEHHME TOYHOCTH METOJAMH IOJIHOH W HEIONHOH B3aUMO3aMEHACMOCTH.
JIOCTIDKEHHE TOYHOCTH 3aMBIKAIONIETO 3BEHA [0 METOJY I'PYIIOBOH B3aHMO3aMEHAEMOCTH,
METOJAMH PEryJHpPOBKH M NPHIOHKH. JIOCTHIKCHHE TOYHOCTH MAIIHMH B ITpomecce cOOpKH.
Obecrieyenne Tpebyemoii ToumocTH B mpomecce COOPKM MAIIMH, [OC/HEI0BATENLHOCTD
coequHenns jeraieil. JlocTiKeHHWEe KadecTBa JICTaned B IPONECCE HX H3TOTOBJICHHS.
JIOCTH)KEHHE TOYHOCTH IIPH HM3TOTOBJICHHH JCTAICH MAallHH. Tpu osrana HaCTPOHKH
TeXHOJIOMHYECKHX CHCTEM HA TOYHOCTH. (POPMHpOBAHHE NOIPELIHOCTH YCTAHOBKH H IIyTH €€
yMeHbLIeHAs. |IpuaHHEL (popMuUpOBaHHST TTOTPEIIHOCTH CTATHYECKOH HACTPOHKH. YupasieHnue
TOYHOCTBIO CTATHYECKOH HacTpolKkH Ha craHkax. (PopMupoBaHHE pasMepa JMHAMHYECKOH
pacTpoiiku. BimsiHHe KECTKOCTH — TEXHOJOTHYCCKOH — CHCTEMBIL, BUOpalui, COCTOSIHHMS
oGopyIoBaHUst X PEKYIIEro HHCTPYMEHTA Ha TOUHOCTE o0paboTku. AJanTHBHOE YIIPABJICHHE HA
CTAHKAX JUI9 TOBBIMEHHS TOYHOCTH W IPOH3BOJUTEILHOCTH IIPH H3IOTOBJICHUH aeTaien.
BpeMeHHbIe CBsI3M B IPOU3BO/ICTBEHHOM IIPOIECCE.

TeXHIKO-3KOHOMHUYECKHE [TOKA3aTe/ld M3TOTOBICHHS MalkH, BpeMeHHbie CBA3H B
[IPOHM3BOJICTBEHHOM mpornecce. OCHOBBI TEXHHUECKOIO  HOPMHPOBAHMUSL. TexXHOJIOIHYECKHE
OCHOBBI CHMKEHHSI ce0eCTOMMOCTH MaluHH. Pacuyér MarepHalIbHBIX 3aTpar Ha H3TOTOBJICHHC
u3iesmst. COKpamenue pacxoioB Ha MaTepHal, 00OPYIOBAHHE, HHCTPYMEHT H ICKTPOSHCPTHIO.
MexaHp3amus ¥ ABTOMATH3aIHs TEXHOJIOTHYCCKAX OIEpallyi, BBEJICHHE MHOIOCTAHOYHOIO
o6ciyKuBaHAs. TeXHOJIOrHIECKHe 3a/1a9H MOATOTOBKH U OpTraHH3aliHi MAIIMHOCTPOHUTEIBHOIO
NpOH3BOJICTBA. PacuéT MPHIIYCKOB H MEKNEPEXOIHBIX PasMEPOB ONBITHOCTATHCTHYECKHM H
PACUSTHO-AHATHTHYECKUMHI METO1aMH. BBIOOp METO/1a 101y ICHHSI 3ar0TOBOK.

TeXHOTOTHYHOCTh KOHCTPYKIIMHA M3eJHsl H OT/Ie/bHBIX feTasieil. ['pynmosas oOpaboTka
¥ THIH3ALEAS TEXHOJOTHYECKHX TIPOLECCOB Ha IPUMEPE H3TOTOBICHHS (PIaHIEB.

Oprauu3amysi TEXHOJIOTHYCCKHX TPOLECCOB COOPKH H3/1CTHH 1 H3TOTOBICHHS neranei
MamuH. OcHOBBI pa3paboTKH TEXHOJOTHYECKOro nmpouecca cOOpKH MAIIHHB! H H3TOTOBICHHA €€
neraneit. [TocienoBaTensHOCTE Pa3paboTKH TEXHOJIOIHYECKOT0 Mporecca cOopku. OdopmieHue
JOKYMEHTAIIHH.

[Toc/e10BaTebHOCT Pa3paboTKi TEXHOJIOTHYECKOro Mporecca U3roTOBICHHA JieTanei.
Boibop TexHOIOrHUecKUX 0a3s, ONPEeNe/eHHe Iepexolos, (GopMHpOBaHHE TEXHOJIOTHICCKHX
onepaumit. OQopmiierne HeoOX0THMO# JIOKYMEHTAIHH.



2. TexHo/10rusi MAIIHHOCTPOCHUSI

Beenenne B kype. Ilemm 3azaum jucrmmameel. OGIMHOCT METONOB pa3paboTKH
TEXHOJIOTHYECKUX IIPOLECCOB HM3rOTOBICHHA JeTanel MammH. OcobeHHOCTH pa3paboTKH M
pearH3aliH TeXHOJOTHICCKHX MPOLECCOB B YCIOBUAX €IHMHHYHOIO, CEPHHHOIO H MAaCCOBOIO
MPOU3BOJICTBA.

PaszpaboTka TexHosoruyeckoro mporecca cbopku mamms. CiyxeGHOe Ha3HAYECHHE
MAlllMHBI, aHATH3 TEXHHYECKHX TpeOoBanui. COOTBETCTBHE M JIOCTATOYHOCTH TEXHHYECKHX
TpebGoBaHHui ci1yKeOHOMY HA3HAYEHHMIO.

3amava fgocTmkeHus TpeOGyemoif  TOYHOCTH MaluMHBL DBBISBIGHME U  pacuer
KOHCTPYKTOPCKHMX H TEXHOJIOTHYECKUX PasMEpPHBIX Ierneii.

PaspaboTka cxembl cOopku. Brnibop opraHu3auuoHHON (OPMBI TEXHOIOTHYECKOrO
npouecca coopku. Onpenenenue ynucna padounx-coopuukos. [ukimorpamma cG6opKi.

Bblﬁ()p CpeZICTB MEXaHH3allkuh H aBTOMAaTH3aIllHd TEXHOJIOIHYECKOI'O nponecca CGOpKH.
O0neaunenne cOOpOYHBIX IIEPEX0N0B B onepanuy. [lnamuposka c60pounHoro yuacrka.

OcobeHHOCTH JOCTHKEHNS TpeOyeMol TOYHOCTH IPH cOOPKE THUIOBBIX V3JIOB MAIIHH.
MomnTax BaJloB Ha OIIOpPax CKOJBKEHHS. Y MCHBLICHHE OCEBOTO H PaAHAILHOIO OHEHUs BATIOB HA
oropax CKOJIbXKCHHA.

MoHTaX BaJIOB HAa ONOPaX KaueHUsl. YMEHBIIEHHE OCEBOTO H PaAHAILHOIO OHEHHA.
OGecneuenne 3aJaHHOrO HaTAra B omopax kadenus. Jlocruxenue tpeOyeMoH TOYHOCTH
IIOJIOJKEHHs BaJla OTHOCHTENIEHO OCHOBHBIX 0a3 KOPIYCHOM neTam.

COopka mwIMHAPHUECKHX 3yOuaThIX nepenad. TexHudeckuwe TpeOOBAHHA, METObI
JOCTHIKEHHS TOUHOCTH 3allellIeHus 3y0uarhix Kosec. KOHTpOIIb KayecTBa 3aleieH s 3y0uaThix
KOJIEC.

CbOopka KoHmueckHxX 3yOuarblx mepenad. lexuuueckue TpeOoBanms, MeToas
JIOCTHYKEHHS TOYHOCTH IIPH MOHTa)Ke KOHHUECKHX Kosec. KOHTpoIb kayecTra 3alerieHusl.

COopxka uepBsS4HEIX nepejad. Texauueckre TpeOOBaHHSI, METOIBI JOCTUMKEHUS! TOYHOCTH
IpH MoHTake repeaad. KonTpomns kauecTsa 3arericHus.

ABTOM&TH?;&HHH C60pO‘IHbIX onepauﬂﬁ. CYHI,HOCTI: nponecca aBToOMaTHHYCCKOIo
coequHenus getaneil. TexHomornaHocTh cOOPOYHON €IHHNUIE! U JeTalel IIPH aBTOMaTHYECKOH
cOopke.

BrisiBiicHHC YCIOBHH coOHMpaeMOCTH IeTajell Ipu aBToMarHdeckoil cOopke. Merossl
JOCTHIKEHHS TOYHOCTH M PesKHMbI cOOPOYHOI0 Ipolecca.

@opMHUpOBAaHHE PA3MEPHBIX H KHHEMATHYECKHX CBs3el B Ipolecce aBTOMATHYECKOMH
cOopkwu.

ABTOMaTI/I?»aHHH TCXHOJJIOT'HYCCKOTO nponecca CGOpI(H C HCIIOJIB30BaHHEM
aBTOMATHYECKUX COOPOYHBIX MAIIHH.

ABTOMATHRAIlHS  TEXHOJIOTHYECKOro  mpomecca  cOOpKH ¢ HCIOJIB30BAHUEM
IPOMEIILICHHBIX POOOTOB.

PazpaoTka TEXHOJOTHYECCKHX MPOLECCOB H3rOTOBJICHHS KOPIYCHBIX —JCTalCH.
Cryxe0HOe Ha3HAYCHHE KOPIIYCHBIX JieTalell  TeXHHYeCcKHe TPeOOBaHMS HA HX H3IOTOBJICHHUE.

Marepuasa B METO/IbI [T0JIy4eHUS 3ar0TOBOK Ul H3TOTOBJIEHHS KOPIIYCHBIX AETaJICH.
TumoBo#l TEXHOJIOTHYECKHI MAapIIpyT s HM3TOTOBJICHHS KOPIYCHBIX JIETAlleH.

O6ocHOBaHHE BBIOOpA TexHONOrHUeckux 0a3 s o0paboTkm OONBUIMHCTBA I[MOBEPXHOCTEH

JIeTAIIH.
3amaum, pelmaeMeple TIPH BHIOOpE TEXHOJIOIMYECKHX 0a3 Ha IEpBOM  ONepaiuu.

Bripienue u pacqéT TEXHOJIOTHUECKHX PpasMEPHEBIX CBsA3EH 14 000CHOBAHHS BapHaHTOB

OazupoBaHus.
Metoapl 00palOTKH 3arOTOBOK IUIOCKHX KOPIYCHBIX JETQICH H IPHMEHIEMOE

cTaHOUHOE 000PY/I0BAHHE IIPH Pa3IHUNoil CepHHHOCTH IPOH3BOMCTRA.
MeTto bl 06pabOTKH TIABHBIX W MEJIKHX, Pe3b00BBIX OTBEPCTHH B KOPIYCHBIX JIETAJAX.

[IpumensieMoe 000pY/10BAHHE 1 PEKYIIHI HHCTPYMEHT.



MeTo/161 OTAEIKH NIOCKHX NOBEPXHOCTEH U IVIaBHBIX OTBEPCTHH KOPIYCHBIX JeTaleH.

OcoOeHHOCTH H3rOTOBJIEHHST KOPIYCHBIX JeTaledl B THOKOM aBTOMATH3HPOBAHHOM
IIPOH3BO/ICTRBE.

KoHTposib ~ KOpIYCHBIX  JeTaJed 1O  pa3sJH4HBIM  [apaMeTrpaM  TOYHOCTH.
ABTOMATH3HPOBAHHBIH KOHTPOJIb KOPIIYCOB.

Pa3paboTka TEXHONOTHYECKUX IPOIECCOB HM3TOTOBJICHHS BAJOB, XOJOBHIX BHHTOR,
mmuHAenel. Ciry:xeOHoe HazHAUCHHE BAJIOB U TEXHHUYECKHe TpeOOBaHMS HA HX U3rOTOBIICHHE.
Marepuan u MeTO[bI OJIYIEHHS 3ar0TOROK ISl BATOB.

THIOBOM TEXHOJOTHUECKHH MapUIpyT H3IOTOBIIEHHS BaJIOB. BEIOOP TEXHOTOTHUSCKHX
0a3 Ha onepaiusix. TokapHas 00paboTKa BaJloB.

Hapesanue mumineBbIX H INNOHOYHBLIX ma3or. Hapesamuwe pe3pObl Ha Bamax. Meroisl
OT/EJIKH BaJlOB.

Oco0eHHOCTH M3TOTOBIEHHS XOJIOBBIX BHHTOB. TeXHHUeckue TpeOOBaHMS, MaTepHall H
3arOTOBKHU IS XOJOBBIX BHHTOB. METO/bl Hape3aHHs BHHTOBOH MOBEPXHOCTH HA XOJOBBIX
BHHTax.

Ocobennoctn w3rotopsieHus mmnuHgened. Texnudeckue TtpeboBaHus, MarepHan H
METOJIbl II0JIy4€HHsI 3aroToBOK. BpiOop TexHomormueckux Oas. Tepmmueckas oOpadotka u
METOJIBI OT/ICKH HIuHIeel. KOHTpO/Ib Baj0B, X0 JOBBIX BUHTOB U IIMMUHIENEH.

PaspaboTka TEXHOJIOIMYECKUX IPOLECCOB H3rOTOBICHHS JeTaleH 3yOuarsix mepeaad —
[IMIHHIPHYECKHX KOJIEC, KOHHYECKHX KOJIec, YepBsuHbIX nepenad. CryxeOHOe HazHaveHHE H
TexHuyeckde TpeOoBaHms. Marepuan M METOABl IOJXYYEHHS 3aroTOBOK. THIIOBOIA
TEeXHOIOTHUECKUH MapIpyT oOpaboTKH IIMHIPHUYECKUX 3y0UaThIX KoJlec.

BriGop TexHonorudeckux 6a3 mpu M3roToBIeHHH 3yOuaThIX Konéc. Metonsl HapesaHus
[HJIMHPAYECKHX 3y0uarhIxX kKosréc. Hapezanue meBpOHHBIX 3y0UaThIX KOJEC.

Hapeszanne KoJ&C BHYTPEHHEro 3alCIUICHHsA. METoAbl OTAENKH 3y04aTtoro BeHIA
IAIHEAPHYECKAX Koaéc. KoHTpolb TOYHOCTH 3y04aThiX KOIEC.

CnyxebHoe HazHayeHue KOHHYecKHX Konéc. Texnmueckue TpeOOBaHHsA, MaTEepHAIBI U
MeTOIbl TIONydeHHs 3aroToBoK. OCOOCHHOCTH HAape3aHHs KOHHYECKMX 3y0uarbix Koiéc.
KOHTPOIIb KOHHIECKHX KOJIEC.

Usrorosicuue Jetaneil geppsunpix mepenad. CrmyxxeOHOe HazHAYEHHE., TEXHHYSCKHE
Tpebopanms. Mareprail H METOIBI MOJY4EHH 3ar0TOBOK. THIIOBOH TeXHOJIOrHYECKHH MapIIpyT
W3rOTORICHUS YePBIKOB. MeTO Bl Hape3aHus U OT/ICJIKH BHHTOBOH IIOBEPXHOCTH YEPBAKOB.

TumoBoH TEXHOJOIHYECKHH MAapIIpyT H3TOTOBJICHHS UEPBIUHBIX Kouéc. Meromsl
Hape3aHus YepBIIHBIX KoJIéc. KOHTpOo/Ib JeTareil YepBIuHbIX Hepeiad.

3. OGopyaoBanne MAIHHOCTPOHTEIbHBIX IPOH3BO/ICTB

KuHEeMaTHKa CTaHKOB.

Kunemarnyeckas CTPYKTYpa cTaHka. |eomeTpHueckoe 00pa3oBaHHE TMOBEPXHOCTEH.
[Ipomspojsiue JTHHHH M METOABI HX TOJYYCHHS Ha METALIOPEKYIIHX — CTAaHKAX.
Krnaccnpukalms IBHKeHMI B CTaHKAX 1O MX HasHauyeHHio. KuHemaTHdyeckas rpynna u e€
cTpyKTypa. KmHemarhdeckas CTPYKTypa CTaHKa, KaK COBOKYNHOCTH TIPYIIBL pPasHOro
HazpadeHns. CrocoOBl COeAMHEHMs] KHHEMAaTHYSCKHX Tpynm. KuHeMarnyecKue CTPYKTYpPbI
knaccor 2, Cukl.

KHHeMaTHUYECKIEe CTPYKTYPEI CTAHKOB CO CIIOKHBIMH JIBHKEHHSIMHA (hOPMOOOpa3OBaHMs.
KunemaTHueckue CTPYKTYpbl 3y00M0I0&KHBIX CTAHKOB IPH Hape3aHHH npAMO3yObIX H
K0co3yOBIX KoNEC. KuHeMaTHueckne CTPYKTYPBI 3y00()pe3epHBIX CTAHKOB NPH HAPE3AHIH
npAMO3yOBIX. KOCO3YOBIX W UYEPBSUHBIX KOJEC. Knnemariueckie CTPYKTYPBI 3yOOpe3HBIX
CTAHKOB JUIl KOHHYECKHX KOJIEC C IPIMBIM H TYTOBBIM 3Y00M.

Kiaccnukaiyst cTaHkoB. OCHOBHbIE TIPU3HAKH Kiraccu(pUKAlHH CTAHKOB: Ha3HAYECHHE
(Bua 06pabOTKH), KOMIIOHOBKA, KIIACC TOYHOCTH, CTEICHD aBTOMATH3AIMH, MAcca. Pa3zmepHbIit
PSI CTAHKOB OJIHOM rpynibl. OTEUeCTBEHHAS CHCTEMA WICHTH(UKAIUH CTAaHKOB.



Cranxu ToKapHOH rpymnsl THIOBBIE ONEpaliH, CXeMbl JBHJKEHHH H METOIbI
o0pa3oBaHHus MIOREPXHOCTEH Ha TOKAPHBIX CTaHKAaX. Toxapuo-BuHTOpE3HEIE,
TOKApHOPEBOJILBEPHEIC. KapyCelbHbIC., OIHOININHHJIETBHBIE H MHOTOUNIMH/IEILHBIE TOKAPHEIE
aBTOMAThl M IojyaBToMarhl. Hasnadenue, KOMMOHOBKA, OCHOBHBIE V31bl. OcoGeHHOCTH
KOHCTPYKIHI TOKapHbIX cTankoB ¢ YITV.

Crauxu s 06paboTku otsepeTHit. PopMoobpazoBaHKe HOBEPXHOCTEN Ha CBEPIUIIBHBIX
H PacTOYHbIX CTaHKax. Hasnauenue, KOMIIOHOBKH M OCHOBHBIE Y3IIbI CBEPITHILHEIX H PACTOUHEIX
crankoB. OCHACTKA. IIPHMEHsIEMast HA CBEPJIM/IbHBIX CTAHKAX.

®peseprple  cranku. HasHauyeHwe, KOMIIOHOBKH H OCHOBHBIE Y3J7BI KOHCOJIBHEIX,
OECKOHCONBHBIX H TPOAOJILHO-Ppe3epHbIX CcTaHKOB. llpucrocobienus. IIpUMEHSCMBIE Ha
(pesepHpIx cTaHKax o0uiero HasHavyeHHs. KOHCTPYKTHBHBIE OCOGEHHOCTH (pe3epHLIX CTAHKOB
¢ HITY.

[lmdosanpupie  craukn.  OcobemnocTH 06paboTki  moBepxHOCTEl  aGpa3HBHBIM
HHCTPYMEHTOM. Ha3}1aquHe. KOMITOHOBKH H OCHOBHEIC Y3Jbl1 HIIOCKOI.[UIH(I)OBEUIBHBIX. Kpyrio-
M BHYTPHIIIH(DOBAIBLHBLIX  CTAHKOB. becueHTpoBonumM(pOBaIbHBIE  cTaHKH. (OCHACTKA,
[pUMEHsIeMas Ha CTaHKaX MUTH(OBAILHOM IPYIIIEL

ArperatHele CTAHKH: HA3HAYCHHE, NPEHMYIIECTBA NPHHIMNA ArperaTHPOBAHHS M
HOpMAaJIH3alliM, OII€Pallid, BBIIOIHAEMBbIE HA arperaTHhIX CTAaHKaX., KOMIIOHOBKH, OCHOBHBIE
¥3Jbl arperaTibix CTaHKOB.

ABTOMATHYECKHE JIMHMH:  Ha3sHa4YeHHE, KIacCH(PHKAalUsA, H  TEXHOJIOTHUECKHE
BO3MOKHOCTH aBTOMATHYECKHX JuHHHA. IIoHATHE O POTOPHBIX ABTOMATHYECKUX JIMHMAX. HX
OPEHMYIIECTBA H HEIOCTATKH.

Mmuoronenepple cranku. Muoronenesste cranku (MII) mast oGpaGoTkn KopIycHBIX
neraneif. Tokapusle MII. Haznauenwme, kommonoBku u ocmosuble y3asl MI[. Cuctemsr
ABTOMATHYECKOH CMEHBI HHCTPYMEHTOB.

Crano4nsle KOMIUIEKCH H THOKHE Tpon3Bo;icTBeHHbIe cucteMbl (I TIC).

Cradounblii MO1ysIb — nepsuuHas sueiika I'TIC. CTpyKTypa M KOMIIOHOBKA CTAHOYHBIX
MOJIyJeH H rHOKUX MPOH3BOJCTBEHHBIX cHcTeM. | HOKHe aRTOMATH3HPOBAHHBIE IHHHH U THOKHE
AaBTOMAaTH3HPOBAHHEBIC YIACTKH.

4. PacuéT H KOHCTPYHPOBAHHE METALIOPEKYHIHX CTAHKOB

OcHOBHBbIE TEXHUKO-IKOHOMHYECKHE IIOKA3aTeId CTAHKOB. [OYHOCTb, HAJIEKHOCTB,
IPOH3BOJUTEIBHOCTD, THOKOCTb.

OO0mue cBe/ieHus O IPUBOJIAX [VIABHOIO ABUKeHHS. OCHOBHEIE TpeOOBAHHS K MPUBOIAM
crakoB, CrocoObt peryiupoBaHus 4acTOT BpalllCHMS. OcHoBHBIE CBCJICHHA O KOHCTPYKLHH H
IKCILTYaTallTHOHHBIX BO3MOMKHOCTAX I[BIrﬂ‘ﬂTC.‘IeI‘:I JJIA IIPHBOJIOB ITAaBHOTO JIBHIKECHHSI. OcHoBHBIE
0cOOEHHOCTH  IPUBOJA €O  CTYNEHYAThIM  PEryJMpOBaHHEM  4YacTOT  BpALICHUSL.
['padoananuTudeckuif MeTo[ pacuera uacToT BpauieHHs. OcoOeHHOCTH pacyeTa KOpoOOK
CKopocTell  peryqupyeMbiM npusogoM. OcobOeHHoctd BpiOOpa JBHraTeiei uid MOTOp-
IIMAHIEIEH.

Hasnauenne. ocHOBHbIE TpeOOBaHUS M KPUTEPUH PAOOTOCIIOCOOHOCTH INIUHIEIBHBIX
y310B. Onopsl MINHHTEIBHBIX Y3710B. HasHaueHWe, OCHOBHBIE TpeOOBaHMS H KPUTEPHH
paboToCcocOOHOCTH MIMHHAESABHBIX 10 mHIHUKOB. Obecnieuenne 3a30poOB-HATANOB, CHOCOOLI
VYCTaHOBKH, THIIOBBIC CXEMBI, BI)IGOI) H pacdeT M[MOAUIUITHHUKOB. Cwmaska HNOOITHITHHKOB.
BeckOHTAKTHBIE INMHHCIBHBEIE IOMIMMIHHAKA. [ WIpocTaTH4eckue., TI'HAPOIHMHAMUYECKHE,
a’pOCTATHYECKHE W MAarHuTHble onopbl. [lpuHnum pelcTBus, OCOOEHHOCTH KOHCTPYKIIHH,
SKCILIYATAIlHOHHBIC XapPaKTEPHCTHKM M HX pacdeT. PacyeTr CcTaTHYeCKHX H JIHHAMHYCCKHX
XapaKTePHCTHK MIITUH/EIBHBIX Y308, ONTHMH3AIUSA KOHCTPYKIIMH.

TpebGosanus k mnpuBogaM nojay craHkoB. IIpuBoaBI T0j@4 CO CTYNCHYATHIM U
GeccTynmeHyaThiM —peryjiuposanueM. Hasmauenne u OCHOBHBIE TpeOOBaHMS K TSTOBBIM
yCTpOﬁCTBal\I. OCOGCHHOCTH KOHCTPYKIIHH, 'BKCHH}’aTaIIHOHHbIC XapakTCpHCTHKH H pPactcT



mepesay BHHT-TAMKa CMENIaHHOTO TpeHus, KaueHHs W Imiapocrariyeckux. IIpuBojx Mambix
HepeMENICHHH B CTaHKax.

OcuoeHble TpeboBanust Kk 0a30BLIM JCTaMsM CTAaHKOB. Matepuall ¥ KOHCTPYKTHBHBIC
(opmel. Pacuers! Ha KeCTKOCTL H TepMOCTOHKOCTS. JKECTKOCTE CTHIKOB.

OcHoBuple TpeOoBaHMS W KilaccH(UKAIUS HAIPaBISIOMUX CTAHKOB. KoHcTpykiiuu,
SKCIUIyaTallHOHHBIC XapaKTEPUCTHKH U PacueT HapPaB/IAIOUIMX CMEIIAHHOTO TPEHUSA H Ka4eHHS.
[wjiponHaMAYecKue " I'HPOCTATHYECKHUE HalpPaBJIAIOLIHE. KomOunuporanusie
HAMpaBJISIONHe. 3alUTa HATPABIISIONIHX.

5. llpouecen! u onepaunu popmoodpazoBaHHA

KunemaTtuka pe3anus. McmomautenbHele aBmkeHus. GopMooOpa3oBanne HHCTPYMEHTA.
dopmoobpazopanus u3nermud. CxeMmsl pezaHus. Pexum pesanus. ['eomeTpus MHCTpPYMEHTA.
['eomerpus peszanus. ['eomeTpus cpezaemMoro cios.

Junamuka pesanust. [lopepxHocTh c¢Bura. Yrou casura. Ycaaka cTpyxks. Jdedopmars
u Hanpsokenus casura. Cmia pesanms. PaGoTa pesaHHs M CONPOTHBICHHE PE3aHHIO.
[TopepxHOCTHBIE ABIEHHUS. Koedanusl.

TepmomnaMuka pe3anus. JHEPreTHUCCKHE OalaHC pe3aHusl. [eIIoBoe COCTOSHHE 30HBL
pesanus. Terutoroit norok. Temneparypa peszanus. TepMo3IeKTpHYECTBO.

Barynnenne wuHCeTpyMenTta. Hanpsokenuss B uHCTpyMmeHnTte. Xpymkoe paspylleHHe
uncTpymenta. Mznammeanne uncrpymenta. Cusa TpeHus. COnpoTHRIEHHE H3HAITHBAHHIO.

Kauectso u3aemmus. lllepoxoBarocts 00paboTaHHOH IOBEPXHOCTH. TOYHOCTH pa3sMepoB 1
(opmbl. OcTatounslie AeopMaliy U HANPSKEHHS B IOBEPXHOCTHOM CIIOE.

Hajexnocts pezanms. Hecraumonapusiil ciydaiinbii Xapakrep pesands. CoCTOSHHA
pezanns. XapakTepucTHKH HaIeKHOCTH. CTIocoOBI MOBBIIEHNS HAIeKHOCTH.

ViopasjieHne pe3aHHEM. 3alada ylnpaBleHHs pesandeM. Moaenuposanue pesaHHsL.
[Iporrozuposanue peszanust. [Imanupopanue pezanus. Jluarnoctnporanne pesanus. [Toeprmenue
3 PeKTHBHOCTH YIIPABIEHHS PE3aHHEM.

HucTpyMeHTallbHble MaTepHanbl. TpeboBaHus K HHCTPYMCHTAIBHBIM MaTepHallaM.
VHCTpyMEHTAIbHbIE CTATH. MeTauloKkepaMHYeCKUe TBEpAble cruasbl. MuHepalokepamuka.
CaepxTaepsie MaTepuaibl. AOpasuBbl. HazHaueHHE HHCTPYMEHTAIbHBIX MaTCPHATIOB.

6. Peskymmii nucrpyment

Tunbl, 3HayeHHe, (YHKUMM W CBOHCTBA  PEXKYIIMX  HHCTPYMEHTOB UL
MeTaLi000pabaTHIBAIOIUX CTAHKOB.

Tunsl HHCTPYMEHTOB. Pojb, pa3sBHTHE H NEPCHEKTUBBI PEKYIIMX HHCTPYMCHTOB B
MammHEOCTpoeHnH. OCHOBHbIE (YHKIMH PEKYIUX HHCTPYMEHTOB. OCHOBHBbIE TpeOOBAHMSA K
pexymuy uECTpyMenTaM. OOecrieuenie WX NPOH3BOAMTEIBHOCTH M CTOHKOCTH. OcHOBHBIE
YaCTH PEKYIIEX HHCTPYMeHTOB. [loHSATHE HCXOAHOH HHCTPYMEHTAIBHOH MOBEPXHOCTH.
Metoasl popmoodpazoBanus. CXeMbl pe3aHHA.

HHcTpyMeHTAILHBIC MATEPHAIIBL.
Matepuans! peskyIieil YacTH HHCTPYMEHTOB. VIX THIEL OOMIKE TPEOOBAHMS. OCHOBHBIE

CROMCTBA ¥ BBIOOP MHCTPYMEHTAIBHBLIX —CTAJICH. TpeGoBanus K HHCTPYMECHTAILHBIM
MarepHamaM. YIJIepojHCThie, JeTHPOBAHHBIE H OBICTPOPEIKYIIME HHCTPYMEHTAIbHBIC CTAIH.
TBep/sle CITaBbl. BHJBI TBEPJOCILIABHOrO HHCTpyMeHTa. MuHepanokepamHKa. Anmasel u
JPYTHE CHHTETHYECKHE CBEPXTBEPIBIC MaTEPHAbI. A6pasusabie Marepuaisl. Hlmpopaiense
Kpyr#. VX THIIBI B MapKHPOBKA.

Pesupl M cMeHHBble MHororpanabie miactaibsl (CMII). Pesnpr obimero HasHauCHHS.
Knaccupuranust pe3nos. ['eoMeTpHUIeCKHE HapaMeTphl (yriel) pesnoB. Beibop momepeyHoro
ceyerus jepkasku pesna. CrocoObl pasjie/ieHus, TOMaHHs ¥ 3aBUBAHUS CTPYIKKH. Paznenenue
CTPY/KKH TO IIHPHHE H IO JUIHHE. CoopHbIE TBEPIOCIUIABHBIE pe3lbl. [IpuHIAN KperieHus



peKyIMX IUIacTHH  cuiamMu  pesanus. OcHOBHblE — TpeOOBaHMS K pe3naMm  Juid
ABTOMATH3HPOBAHHOIO Npou3BojAcTBa. OcHOBHBIE mnmapamerpsl pe3noe ¢ CMIL:  cxemsl
kperutenuss CMIL, tun pesna, 3amguuit yron u ap. basuposanne CMIIL. Ilpumepsr KOHCTpyKIuit
kpemieruii CMIL. Tunumunas xoucrpykuust CMIT. Ocnosubie npeumyinectsa pesios ¢ CMIT.
Onpenenenne pasmMepo CMII u wicna ux rpaneii. Beibop yriio B miane. YcTaHoBKa B pe3nax
CMII, He HMerOmHX 3aJHHX YIJIOB, H F€OMETPUYECKHE MapaMeTpsl Takux pe3ioB. Criocols
kpemenuss CMIL  KonerpykrugHoe pemenue y3no0B  kpersienns CMIL Ocobennocta
KOHCTPYKIHH PE3LOBLIX BCTaBOK. OCOOEHHOCTH PE3LOB LI KOHTYpHOro ToueHHs. MacoHHbie
pesupl. O0mact npuMmeHeHHs. [IpenmmymiectBa. Tumbl. KOHCTPYKTHBHBIE JIEMEHTHI KPYIJIBIX
(acoHHBIX pe3noB. l'abapuTHBIEe pa3zMmepsl M KpenjeHue (acoHHBIX pe3mnoB. ['ecoMeTpuueckue
napaMerpnl KpyribIX (DAcCOHHBIX PpE3[O0B. paJHaJIbHbBIE H HOPMAJbHBIE YIVIBI PE3aHHs,
olIpeieICHHE YIJI0B B 1u1ane. [Tpopuiuposanue GpacoHHbIX pe3LoB.

Mpe3nl. Haznayenue u tunsl (Gpe3. Opessl ¢ OCTPOKOHEUHBIMH (OCTPO3ATOYEHHBIMH )
3y0psiMi. OcHOBHBIE KOHCTPYKTHBHEIE JJIEMEHTHI OCTPO3aTOYeHHBIX (pe3 (JuaMerp, UHCIO
3y0beB M PaBHOMEPHOCTH (hpe3epoBaHHs, (opma 3yOpeB W BIAJUH, HalIpaBIeHHE BHHTOBBIX
3yObeB, reoMeTpHUuecKHe Iapamerphl). Ppessl ¢ 3arbUIOBAHHBIME 3yObsMH. ['eomeTpudeckue
TapamMeTphl 3aThUTIOBAHHBIX (Ppe3. KOHCTPYKTHBHBIE JIEMEHTHI 3aThUIOBAHHBIX ()pe3 (HapyKHbIH
JIHaMeTp. BBICOTA 3YObEB. IOCAJOYHBINA JMaMerp, 4Ydcio 3yOpeB, (opMma BHAJUHBI MEXKIY
3yObsAMH).

WNucrpymentesr Uit obpaborku  orBepetuil. Tumbl MHCTPYMEHTOB Ui 0OpaboTKH
oreeperuit. CrmpansHble cBepia. Hasnauenwe, THIIBI, OCHOBHELIE YAcTH M KOHCTPYKTHBHBIE
HJIEMEHTHL. YTOJI pexyIled 4acTi 1 Apyrue reoMeTpudeckue napamerpsl. KanuOpyromas 4acThb
cBepiia 1 popMa BHHTOBBIX CTPYIKEUHbBIX KAHABOK. MeponpusaThs ULl Yy dlIeHHs KOHCTPYKIHH
ceeprna. Tumbl cBepit. IlepoBble W UeHTpoBo4HBIE cBepia. Csepaa qs 0OpaboTku riyOoKux
oTeepcTHii. 3enkepsl W pa3BépTku. Haznadenue u Tunbl. OCHOBHBIE YACTH M KOHCTPYKTUBHBIC
yieMeHTBL [Ipouis CTpYKEUYHBIX KaHABOK, Gopma H uMCIO 3yObeB 3€HKEpa M PasBEPTKH.
['eoMeTpuvecKHe napaMeTpPhl 36HKEPOB U Pa3BEPTOK.

Huctpymentsl Ut (popmoodpaszoBanus pe3sd. THIIEI HHCTpYMEHTOB Ui 0Opa3oBaHus
pe3pObl. Merauku. [Tnamxu. PespOonapesusie u rpebenounsie (pessl. THIBI 1 HasHAUeHHE.
UucTpyMenTEI uis HakareiBanus pe3n0d. Hakarpisanue pe3sd poinkaMu.
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