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[Iporpamma pa3paboTaHa B COOTBETCTBHM C 6a30BO¥ YaCThIO yueOHOTrO IIaHa 110
®I'OC 3+ wHampaBieHHs IOATOTOBKU Gakanaspos 15.03.05 - KoHCTPYKTOPCKO-
TexHoJIOrHYecKoe ofecredenne MalIMHOCTPOUTEILHBIX POU3BOACTE.

1 I[I/ICIII/IIUII/IHa «OcHOBBI TEXHOJIOTUH MAaIIHHOCTPOCHUS»

TexHoJOrMs MAIIMHOCTPOEHHs KaK 0Tpacjb HAYKH. 3agaud TEXHOJIOTHH
MamMHOCTpoeH:s. KOHCTPYKIIMsA MAlIMHBl KaK CIOXHAsg CHCTeMa JBYX BHJIOB CBSI3CH:
CBOMWCTB MAaTepHalioB M pasMEpHBIX MapaMeTpoB. ITpor3BOACTBEHHBIA TPOLECC
M3COTOBJICHMS MAIIMHBl Kak CIIOJKHAs CHCTEMa DasIUIHBIX BHIOB CBsI3CH: CBOMCTB
MaTepHaNoB, Pa3MEPHEIX, HH(QOPMAIMOHHBIX, BPEMEHHBIX, 9KOHOMHYECKUX. Pojb
KayKJI0r0 BUJA CBsI3€H B IPOMU3BO/ICTBEHHOM MPONECCE.

OCHOBHbIC NOJIOKeHHs M MOHATHA. [loHATHA O MamMHC U €€ CITy>KeOHOM
aasHagennu. KagecTBo MaumHbl [ToHSATHE O TOYHOCTH. TOYHOCTH JeTaje MalluHBL.
[1poK3BOACTBEHHBIH u TEXHOJIOTHYECKUI IIPOLIECCHL. Knaccubukanys
TeXHOJIOTMYECKUX Ipomeccos. PaGodee MecTo. TexHONMOrMYecKas Onepanus H ee
9JIEMEHTHL: YCTaHOB, ITO3UINA, TeXHOJOTMYECKUH M BCIIOMOTATENbHBIM MEPEXOMEL,
paboumii W BCTIOMOTATENbHBIM XOJbL. TpymoeMKocTh M CTaHKOEMKOCTB. Hopma
BpEMEHH ¥ HOpMa BBIPAOOTKHL. O6seM BbIMycka w3menuid. OOBeM cepyn.
[Ipou3BOACTBEHHAs W ONEpalMOHHAs IApTHH. [Ipou3BOACTBEHHBIA MK, TakT M
pUTM BBITycKa. IIpOM3BOMUTENIBHOCTE TPYA, ce6eCTOMMOCTD M3/IEITHIL ¥ OTIEPAIIUH.

KauecrBo wm3aesmii. [loHsTHe «kadecTBo W3ieami». Ilokasarenn KaqecTsa
uanenuii. TOYHOCTH IeTaneld M METOIBl €€ TOCTHKCHHA. OTKIIOHEHHUS XapaKTCPUCTUK
KauecTBa M3NENHM OT TpeOyeMbix (DacdeTHBIX) 3HAYCHHIL. CucTeMaTh4ecKue,
IepeMeHHbIE CHCTEMATHIECKHUE U CIyYaiHbIE TIOTPCIIHOCTH.

CTaTHCTHUECKAE METO[bI HCCIEOBaHWs KadecTBa M3/ICIIHH. PaccenBanue
[apaMeTpoB KadyecTBa u3feuid. PaKkTOphl, MOPOKAAIOMME PACCCHBAHMIC. Toueunsle
JIMarpaMMbl. 3aKOH — pacCEeHBaHMA (pacnpenernenns) pasmepos. IIpakTHyeckoe
IIpUMEHEHNE 3aKOHOB PACTIPEICNICHHS U aHaIIM3a TOIHOCTH 00paboTKu.

OcHOBBI 623upoBaHUs. [10JI0KEHNS TEOPETUICCKOH MEXAHUKH, COCTABIITIONINC
ocHOBY Teopuu Oasmpopanus. [loHATHA «6azupoBaHuey, «baza», «OINOPHAA TOYKA,
«KOMITIEKT 6a3», «3aKpeIUIeHHe», «yCTaHOBKa». KOMIUIEKT 0a3 Kak KOOpAWHATHAas
crcrema. TpU THIIOBBIX CXEMBI Oa3UpOBAHHSL. Knaccudukanus 6a3. PekomeHAaluu 110
paspaboTKe UK BBISIBICHUIO CXEMBI ©a3upoBaHys 3arOTOBKH.

Teopusi pa3vepHbIx Heneil. OCHOBHBIE TIOHATHA M OIIpEAEIICHUS.
Kiaccudukanus pasMepHBEIX IeNeil. YpaBHEHNE pasMepHO# LEeNH KaK YacTHBIH
Cllydyai aHaIMTHIECKOTO OTOOPa)KCHHMs CBS3H. ITorpeImHoCTh 3aMBIKAOIIETO 3BCHA.
MeToauKa BBISBICHHS TEXHOJOTMYECKUX DPasMCPHBIX neneii. Pa3MepHBIM aHamu3
TEXHOJOTHIECKUX MPOIECCOB.

Pa3MepHble CBsI3M. PasMepHble CBs3H, BOSHUKAIONME HA OTAIe YCTaHOBKM
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sarotoBky. CyIIHOCTh W TPUYMHBI BOSHUKHOBCHHA TIOrPEIHOCTEN  YCTaHOBKH
3aroToBKH. [lyTu €€ yMCHBIIICHHUS.

PasMmepHble CBsA3M, BO3HHKAIOIKE B IPOIECCE HACTPOMKM TEXHOIOTMYECKOH
cucreMbl. 1lenb, CYIIHOCTH M CIHOCOOBI HACTPOHKH TEXHOJIOTHIECKON CHUCTEMBI.
[loHACTPOMKA TEXHOIOTMYECKOH CHCTEMBI. ITyTy TMOBBIIEHHUS TOYHOCTH HACTPOMKHU
¥ TIOJHACTPOMKH TEXHOJIOTMIECKON CUCTEMBIL.

daxTophl, ACHCTBYIONIME B IPOIECCE 06paboTKM 3arOTOBKHM U BIMAIOMINC Ha
TouHOCTh meTamu. HepaBHOMEpHOCTb HpPHITyCKa M TBEPAOCTH MaTepuaia 3arOTOBKIL,
KECTKOCTH TEXHOJOTHYECKOH CHCTEMbl; BUOpAlMH; PasMEPHBIH M3HOC PEXYIICTo
MHCTpYyMEHTa M €ro  3aTylyIeHue;  TCIJIOBBIC nedopManuy  SJIEMEHTOB
TeXHOJOIMUYECCKOH CHCTEMBI M 3arOTOBKM. YIIPaBjeHHE IPOLECCOM MOCTHKCHUA
TpebyeMoli TOYHOCTH JeTald Ha JTalax YCTaHOBKM 3arOTOBKH, HaCTpPOMKH H
IOJHACTPOMKHA TEXHOIOTMIECKOH CUCTEMBI IIPH 00paboTKe 3arOTOBKH.

OCHOBBI TEXHHYECKOT0 HOPMHPOBaHMs. 3aTpaThl BPEMEHW Ha BBLIINOIHCHUC
MpoM3BOACTBEHHOrO  mpomecca.  POHA  BPEMCHH. CTpykTypa  BpEMEHH,
3aTpauMBaEMOrO Ha BHIIONHEHHE onepauuy. HopMApOBaHHE.

JKOHOMHYHOCTh TEXHOJIOTHYecKHX mpouecco. OOecrieueHHE BBIIOTHCHHIA
IIPOM3BOJICTBEHHOM  MPOTPaMMbl  BBINYCKa M3IeNuii, HeoO0XoAuMOoro  YpOBHA
TIPOM3BOAUTENBHOCTH TNPOU3BOACTBEHHOTO IMpOLEcca M 3arpysKi 000pyZOBaHHUS,
COKpaIlleHHEe  IMKJIa  HM3rOTOBJICHHA pu3genui; — oOecriedeHne  PUTMHYHOCTH
TIpoK3BOJICTBA. [IyTH M CPE/ICTBA PEIIEHHS yKa3aHHBIX 3a/1at.

TeXHOJIOTMYHOCTh KOHCTPYKIMH H3Je/us. TeXHOIOTHIHOCTh KOHCTPYKIIHMH
W3eNusl Kak yCIOBHE OOECICUEHMS BBICOKOH SKOHOMMYECKOH 9 (HEKTHBHOCTU
TexHoyormyeckux mporecco. OcCHOBHas 3axayda oTpabOTKH KOHCTPYKUHMM Ha
TeXHOJIOTMYHOCTh, MyTH OOECIEUeHNs BBICOKOM TEXHOJOTMIHOCTH KOHCTPYKIHH
uznesmii. KonmuecTBeHHAs! OLIEHKA TEXHOJIOTHIHOCTH.

CebecroumocTs m3aenuii. Ce0OecTOMMOCTHL  €OMHHUIBI  MPOAYKIHMH  Kak
IoKazaTenpb 3aTpaT JABYX BHIOB Tpyla B IPOM3BOACTBEHHOM MPOLECCE. Ob6pazoBanue
3aTpaT B [IPOM3BOJCTBEHHOM IpOIECcCE M HX CyMMHPOBAHHC. Iyt CHIDKEHHS
ceGeCTOMMOCTH MAliH. YBEIMYEHHEe KOJIMYEeCTBa MPOM3BOJMMBIX MAllMH B CIMHALLY
BPEMCHH H II0 HCU3MCHACMBIM YCPTCHKAM. Vaudukaups wuzgenud. CoKpalieHHE
pacxomo Ha MaTepuanbl. CoKpalleHME pacXOA0B Ha 3apa0oOTHYIO IUIATY.
CoxpalleHue HakIafHBIX pacxonoB. TumM3alus TEXHOJIOTMYECKHX IIPOLIECCOB.
[loBbIICHAE ~ YPOBHs  TEXHOJIOTMYECKOM  KOHCTPYKIHH. ['pynmnoBoii  METOA
TIPOU3BOACTBA. ABTOMATU3ALMS MPOM3BOICTBCHHEIX IIPOIECCOB. Tpymocbeperaroras
TEXHOJIOT .

OcHOBBI Pa3paloTKM TEXHOJOTHYECKOro Ipoiuecca. AHanu3 HCXOQHOM
HH(pOPMAIMK [T IPOEKTHPOBAHIS TEXHOJIOTMIECKOro Iporecca.



W3ydenue CIIy)XeOHOro Ha3HA4CHNS, pabo4nx YEpTEeKeW U HOPM TOYHOCTH.
KayecTBEHHBI M  KOJMUECTBEHHBIH aHAIU3 COOTBCTCTBMA HOPM  TOHOCTH
CykeOHOMY HasHaueHMio nerand. M3ydeHue MpOrpaMMBl BBITYcKa. Omnpenenenue
THIIa IPOM3BOJICTBA U BEIOOD (POPMBI OPraHM3aLMK TEXHOIOTHIECKOTO mporiecca.

BoiGop TEeXHOJIOTHYECKOro Tpomecca MOTydeHHs HCXONHON 3aroTOBKH.
Pa3paboTKa TEXHIYECKUX YCIOBUH Ha HCXOJIHYIO 3aTOTOBKY, BBIOOp TEXHOJIOTHYCCKOTO
mpomecca €€ MOIyYeHWs, Ha3HAYCHHE JOMyCKOB HA M3TOTOBJEHUE 3arOTOBKH.
OdopmiieHHE YepPTEkKa 3arOTOBKH.

OCHOBHBIC JTAaNbl INPOEKTHPOBAHHS €IMHHUYHOr0 TEXHOJIOTHIECKOTO
mpoluecca HM3rOTOBJECHUS eTajM. BrIOOp TEXHONOTMYecKMX 0a3 i IONyqCHHUA
GONBIIMHCTBA TOBepXxHOCcTel neTamd. [IpaBuina M HMCKIIOICHHA. KoopauHaTHBIA ©
memHOM ~ MeTOmBl  NOCTEKeHWs — TouHoctd.  llepepacyeT  NOMYCKOB. Bri6op
TeXHOJIOTHUECKHX 6a3 st 06pabOTKM 3arOTOBKU Ha MEPBOH ONEPALUH. PoJsib miepBOH
OIIepAllUH B TEXHOJIOTHYECKOM IPOLIECCE H3TOTOBICHHSA JCTAIH.

OmnpeenieHne KOIMYECTBA MEPEXOJ0B IO 06paboTKe TMOBEPXHOCTEH ACTANd H
BeIOOp OOopymoBanus. IloHsATHE O TNEPENATOYHOM OTHOIICHHMH TEXHOJIOTHYECKOM
CHCTEMBI.

Pa3paboTka MepONpHATHI 1O 00eCIeYeHHMIO TpeOyeMBIX CBOMCTB MaTepuana
neraneit. OCHOBaHHE IOCJIENOBATEIBPHOCTH 00OPabOTKH TIOBEPXHOCTEN 3arOTOBKU.
KOMIIOHOBKA MEPEXOJ0B B Omepamuu. BbIOOp CTPYKTYpbI ONCPALMH. BrraBienue
pasMepHBIX ~ TEXHOJNOTMYECKMX —Lemed. PacdeT  IpHIyCKoB, MEKIICPEXOIHBIX
pasMepoB U JIOIYCKOB.

OGocHOBaHWEe BHIOOpa pEXHUMOB 00pabOTKH, CPEACTB UL obecnieyeHus
TpeGyeMoil TOYHOCTH JeTamu M IPOM3BOAUTENHHOCTH OMNEPAIIH. HopmupoBanue.
Ompesenenne  9KOHOMUYECKOH — I(GEKTUBHOCTH  TEXHOIOTMHYECKOTO mporecca.
OdopmieHre TEXHOIOTMYECKON TOKYMEHTalHH.

Tunosbie ¥ TIPYNIOBble TEXHOJOTHYECKHME  MPOLECCHI. CymHocTb
THITM3aIMA TEXHOJOTHYIEcKHX mpoieccoB. Kiaccupukamusd M THM3ALHA 00paboTKH
OTJETbHBIX IOBEPXHOCTEH, COYCTAHHMH TOBEDXHOCTEH M  3arOTOBOK. MeTombl
KIacCHUKAIMU JleTallell, IIAHAPYEMBIX UL H3TOTOBJICHHS 10 THIOBBIM IPOLCCCAM.
[locTpocHME ¥ MOKYMEHTAIMsA THIIOBBIX TEXHOJOTUYCCKHX —TPOIECCOB. Cesi3p
TUMH3ALMA  TEXHOJIOTMUECKHMX [POLECCOB ¢ TPOBCACHHEM CTaHIAPTH3ANMM U
yHADUKAIMM ~ OCHACTKM, TPMMCHCHHE IEPEHATXHBACMOIO 000pyIOBaHMsA |
arperaTHsIX crakoB. OONAcTH M YCIOBHA PAlHOHAIBHOIO MPUMCHEHHS THIIOBBIX
TEXHOJIOTHIECKUX IIPOLIECCOB.

CymHOCTh IPYIIIOBOH 00pabOTKH 3aroTOBOK. Kinaccudukanuys 3aroToBOK ULT
IpYIIOBOK 06paGoTKy. IIpuHIMNBl 00pa30BaHMA «TPYMIIBD AL CO3NAHMA
(KOMITIEKCHOM»  3aroToBkH. IlOCIEIOBaTENbHOCT M COZepXaHue paboT 1o



MPOEKTUPOBAHUIO TPYIIIOBOM  ONEPALIHH. OGnacTd pAIMOHAILHOrO TPUMCHEHUA
rpyImnoBoi 00paboTKH.

2 JIucuunjinHa «TexHoJiornuyeckasi OCHaACTKa»

Ponsk W Ha3HAUeHWE CTAHOUYHBIX IMPUCIOCOONEHMM KaK CpPEICTBa NOBBIMICHIA
TIPOM3BOAUTEILHOCTA TPyJa M KadecTBa W3IeNni, CHIKEHHs HX CeOECTOMMOCTH,
o6JIerdeHus ¥ TIOBBIIICHIS 6e30IIaCHOCTH TPy/a pabourX.

Knaccudukanms — TEXHOJIOTMYECKOH  OCHACTKH. OcCHOBHBIE  IIPHUHIIVIIBI
yCTAaHOBKM M 0a3upoBaHuMs [eTancH B TIPHCIIOCOOIEHHAX. Y CTaHOBKA 3ar0TOBOK M
YCTQHOBOYHBIE DJIEMEHTHI.

Basupylolue IeMeHTbl pucnocoOneruid. [lorpemHocTH 0a3upoBaHus IIPH
Pa3IMYHBIX CXeMaX yCTAaHOBKH 3arOTOBOK B IPHCIIOCOOTIEHHUSX.

[IpuHuuns! 6a3UpOBaHUs W yCTAHOBKU 3arOTOBOK B npucrnocodaenuu. 1IpaBuno
mecTr Touek. Kmaccudukanus —Oasupyromux nosepxuocTell. OCHOBHBIE M
BCIIOMOTaTebHBIE Oa3kl.

[orpemnocTs 6asMpoBaHKs M IOrPEIIHOCTh yCTAHOBKH. Meroauka pacyera
JOIyCTUMOTO 3HAYEHHS [OTPEITHOCTH YCTAHOBKHU B IPHCIIOCOOTIEHHH.

VY CTaHOBOYHBIE AJIEMEHTHI MPUCIOCOONEHHH, UX KOHCTPYKTHBHOE HCTIOTHCHHC.
OCHOBHBIE ¥ BCIIOMOTaTeIbHbIE YCTAHOBOYHBIC JIEMEHTBI.

Peanmsaiusi ~ TEOPETHYECKOH  cXeMpl ~ 0OasupoBaHMs B KOHCTIPYKIAM
mpucIocoONenus. PacdyeT MOTPEIIHOCTEH 00pa0oTKH TpH pPasIMIHbIX CXEMax
YCTAaHOBKU 3arOTOBOK B MPHUCIIOCOOJICHIAX.

Marepiansl ~ YCTAHOBOYHBIX ~ OJIEMEHTOB.  TepmMuuecKast obpaboTka ¥
JKCIUIYaTAlMOHHBIE ~ XapaKTEPHCTHKW, TOYHOCTh ~ M3TOTOBICHHMA  yCTAHOBOHYHBIX
sneMeHToB. HopManu3aiys U CTaHIapTH3aLH.

3aKpeIuIeHHe 3aTOTOBKH, 3KHMHBIE YCTPOHCTBA TEXHOJOTHUECKON OCHACTKU.
Cuibl, JeHCTBYIOIIME Ha 3aroTOBKY. MeTo/iKa pacyeTa CHI 3aKHMa. THITOBBIE CXEMBI
pacyera.

CnyeOHO€e Ha3HAUCHHE 3aKUMHBIX YCTPOHCTB U TpeGoBaHMUs, IPENABIBIIEMbIC K
M. MeTouKa OIpeIe/ICHIs 3AKUMHOTO YCHTIHS.

Bumbl 3@KUMHBIX YCTPOMCTB M WX KiaccHpukanus. Pe3p0oBBIE, KIMHOBBIC,
SKCI[EHTPMKOBBIE, IPYKUHHBIE, PHIYaXHBIE U IUTYHXKCPHBIC ycTporicTBa. MexaHu3MBbl
JUTSL YCUJIGHHS 30KUMHO# CHJIBI B IPUCIIOCOOICHHAX.

KOHCTpYKTHBHOE O(GOPMIICHHE 3aKUMHBIX JJIEMEHTOB, MaTepHajbl Ui neTanen
3@KUMHBIX YCTPONCTB, HOPMAIIM3AIKsi OCHOBHBIX JICMCHTOB.

CunoBble IPUBOABI M YyCTpOWcTBAa mpucrocobnenuid. HasHaueHne CHIOBBIX
TpUBOIOB. [IHECBMATHYECKHE, [M/APABINICCKHE, THEBMOTHAPABINIECKHC, BaKyyMHEIE,
SIEKTPOMATHUTHBIE M MAarHUTHBIC 32)KUMHbIC ycrpoiictBa. IIpMHIMNUANBHBIC W
KOHCTPYKTUBHBIE CXeMbI IIPHBOJIOB U 00JIACTh UX IIPHMEHCHHUSL.
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KOHCTPYKTUBHBIE ~ PA3HOBUIHOCTH — IHEBMATHHYCCKMX U THAPABIMYCCKUX
LMTMHAPOB, ~ IHeBMoKamep.  lIpHHIMOMANbHBIC — CXEMBL 1 KOHCTPYKLIUH
ITHEeBMOTH/PABIMYECKUX YCUINHA JABIEHNs, JOIOTHUTEbHAS anapaTypa Ut THEEMO-
¥ THIPOIPUBOIOB IPUCIOCOOIICHHH.

VcxonHble JaHHbBIE M METOIMKA pacdyeTa CHIIOBBIX TIPUBOJOB pPasiMIHbIX
puoB. CTaHIapTHEIC CHIIOBEIE yCTPOUCTRA.

VY cTaHOBOYHO-3aKMMHBIC MEXaHU3MBI. [IpuHIUNHATBHbIC CXEMBI
OpPHEHTHPYIOLIMX M  CaMOLCHTPUPYIOIMX — MCEXaHU3MOB. Kimma kak OCHOBa
CaMOTOPMO3SILIXCs 3aKMMHBIX MEXaHU3MOB.

L{eHTPHUPYIOUIME 3AKIMHBIE OIEMCHTBL. BHHTOBBIC, KIMHOBBIC L@HTOBBIC,
MeMOpaHHBIC M THJAPOIUIACTOBBIE  MCXaHHM3MBL. O6macts  NPUMEHEHUS
CAMOLEHTPHPYIOIIHX ~[pUcIocobnernd. Meroauka pacdera M KOHCTPYKTHBHOC
o(hopMmIICHHE.

KoprycHEIe jeTand MpHUCTIOCOONICHHH. [11a6n0HEI, YCTAHOBBI, HANpPaBIIAIONINEC
BTYIKA. MeToMKa pacdera JOIIyCKOB Ha IOJIOXCHHE ocell KOHJTYKTOPHBIX BTYJIOK.

Kopmycsl © Jpyrue 4dYacTH M MEXaHM3MBI CTaHOYHBIX IIPHCTIOCOOTIECHHUIA.
CryxebHOe HazHaueHHE KOPIYCHBIX Jerancid. THIBI KOPIycOB ¥ NPEIBABIACMEIC K
HUM TpeOoBaHus. KOHCTPYKTHBHOE MWCIOIHEHHE OCHOBHBIX IIIEMEHTOB KOPIYCOB.
Hopmanu3aiysi KOpITyCOB ¥ BCIIOMOTATE/IbHBIX SJIEMEHTOB.

Crioco6bI 6a3MpoBaHus ¥ 3aKPETJIEHHs KOPIyCOB HAa CTaHKax M JApYTMX BHAAX
000py/IOBAHMUS.

JJieMEHTHl TIPUCTIOCOONICHUH Il ONMPEACICHUsA IMOJOXKCHNS, HAalpaBICHUA H
KOHTPOJIA ~ TIOJOXKEHHA  PEXYIMX  MHCTPYMCHTOB. [1TaGoHBI,  YCTaHOBBHI,
KOHIYKTOPHbIC IUTUTHI ¥ KOHIYKTOPHBIE BTYJIKH.

Mertomuka pacyera JIOIYCKOB Ha  KOOPAMHATHOE  IIOJIOKCHHC ocen
KOHyKTOPHBIX BTYJIOK IIPH IIPOCKTUPOBAHNH KOH/TYKTOPOB.

[I0BOPOTHBIE W [ICIHUTENBHBIE YCTPOHCTBA NPUCIIOCOOTEHUH KX 3JIEMEHTHI
(nenuTeNbHBIE MCKH, BBITAIKHBATENH, CTONOPED). THIIBI M HasHAYCHHMA ACTUTEIBHBIX
ycTpoiicTB. OCHOBHBIE KOHCTPYKIMU M IOTPENIHOCTH JCICHHUA.

IIpucroco6iieHnss B aBTOMATH3APOBAHHOM TIPOM3BOJCTBE: JUIA arperaTHBIX
CTAHKOB ¥ aBTOMATHYECKUX JMHMI, a Takke st craHkos ¢ UITY.

YHUBepCaTbHO-COOPHBIE M YHUBEPCATbHO-HAIAJOTHBIC IIPUCIIOCOOIEHHS.
IIprcroco6IeH s ULt TPYTITIOBOH 00paboTKH.

[IpucrnocoOieHuss — CIHYTHUKA U aBTOMaTHYCCKHX JVHMHA, 7 CTaHKOB C
Uy wu TAIlL OcoOeHHOCTHM KOHCTPYKTMBHOI'O  BBIIIOJIHEHHMS OCHOBHBIX M
BCIIOMOTATENbHBIX 0a3 mpucrocobnenni. HanpaBineHuss pasBUTHA KOHCTPYKLIHN
npucriocobmennit upt crankos ¢ UITY u IAIL



3 JmcuumimHa «MeTpoJorusi, CTAaHIapTH3AUMSA 1 cepTuduKamms»

MeTposorust U €e poib B HAYYHO-TEXHUYICCKOM  IPOIpecce. duznIecKue
BEJIMYMHBI U €IMHALIBI X U3MEPECHHU.

Busl 1 MeToasl u3MepeHuid. OCHOBHBIC NOHATHS U ONPC/ACIICHIS. ITorpenHoCTH
mmepennit. Kimaccnukanus [IOIPEIIHOCTEN U3MEPEHUS.

CucremMaTnueckre TorpemHocTd. ClryJailHble MOTPEITHOCTH. I'pyOsnie
TIOTPEIIHOCTH M IIPOMaxH.

O6paboTka pe3y/IbTaToB HAOIOCHUH 1 OlEHKa TIOTPEIIHOCTEH N3MEPEHHUH.

CpencTea m3Mepenui. Kimaccudukanus cpeicTs usmepennit. HopmupoBanue

[OrPENTHOCTEN CPEJICTB U3MEPECHHH.

OpraHu3allMOHHBIE  OCHOBBI TOCYIapCTBEHHOW METPOJIOTHYECKOH CITYKOBI.
HopmatuBHass 0a3a METPOJIOIHH. [oCyIapcTBEHHbI METPOJIOTUYECKHH KOHTPOIb 323
CpENCTBAMI U3MEPEHMH.

[ocyapcTBeHHas CUCTeMa CTaHIAPTHU3AINH. [MoHATHS W ONpeneieHus. 3a1aqn
cragmapTusauy. HopMaTuBHbIE TOKYMEHTHI 0 CTaHAAPTU3AIMA M HX IpPUMCEHEHHE.
ITopsimox pa3pabOTKH TOCYAapCTBEHHBIX CTaHIAPTOB M rOCYIapCTBEHHBIM KOHTPOIb
3a MX COOJIIOIEHUEM.

Merompl CTaHAAPTH3AIMH. YHHQUKALHMI U arperaTupoBaHKC. KommuiekcHas |
orepekaronas CTaHIapTH3ALKA.

OCHOBHBIC CBEIEHHMs O KadecTBe Nponykuuu. OCHOBHBIE TEPMHUHBI U
onpenenennsi. OIEHKa KauecTBa H3rOTOBJICHIUA JeTalel U COeTUHEHNH.

MeskIyHapoJHbIE OpPraHU3alliy TI0 CTaHAAPTH3AIMK U Ka9eCTBY TIPO/YKIHH.

CraHjapTU3alysi OCHOBHBIX HOPM B3aHMO3aMCHICMOCTH. OCHOBHBIE IIOHATHS U
ompenenenus. ExuHbIe IPHHIMIBI IOCTPOCHUs CHCTEM [OMYCKOB M TOCANOK. Pacuer n
BpIOOp TOCamoK. JIOMyCKM H [OCafKH MOJUIMIHUKOB KauCHHUL. CranapTuU3anus
[IIOHOYHBIX M IUIMIEBBIX COEIMHEHHMH. YTIOBBIE Pa3Mephl U IVIAAKAC KOHHYCCKHC
coequHeHuA. [1agKkue KauOpsl U MX IOIyCKH.

HopmupoBaHue OTKIOHEHHH (GOPMEI, PACHIONIOKEHIA U MICPOXOBATOCTH JETaJEH.
O6o3HaUeHe Ha YepTeXkax JOITyCKOB U PACIOIOKEHMS NIEPOXOBATOCTH IIOBEPXHOCTEN
JeTaJIeH.

B3auM03aMeHAeMOCTh  pe3b0oBbIX coemuHeHni. Knaccndukamus pe3p00BBIX
coeuHenuit. JIONyCKH ¥ 0603HaYCHIE METPHYECKUX Pe3b0.

BzauMo3aMeHseMOcTh 3yO4aThix mepepady. HasHadenue u KaaccupUKaLus.
CrcTeMa IOIYCKOB IWJIMHIPUYIECKUX 3y04aThIX KONEC W Iepenad. O6o3Hauenue
TOYHOCTH KoJiec ¥ nepenad. KoMIIeKChl KOHTPOIMPYEMbIX ITapAMETPOB.

Pacuer pasmepHbix  nemeidf.  OcHOBHBIE ~— TEPMHMHBL M ONPEACICHHA.
gIaccHuKaIus pasMepHBIX Ienel. MeToap! pacyeTa pasMEpHBIX neneit. IIpsamas u
oOpatumas 3a1a4u.



CyumHOCTs ¥ COIEPIKAHUC cepruukaryy. TepMuUHBI ¥ ONPCICICHHI.
OCHOBHbIE IIeJIM ¥ IPUHIMIEI cepTHdukanuy. Iopanok npoBeneHH cepTUUKALIH
npoaykuuu.  HomeHknaTypa cepTHGUKALMOHHEIX ~ paboT ¥ TOPANOK  HMX
ceprudukanuy. HanvoHaIbHbIE CHCTEMBI ceprudurarmy. CucreMa aKkKpeuTauun B
P® opraHoB MO CEpTH(QHKAINH HCIBITATCIBHBIX W M3MCPUTEIBHBIX 1a0opaToOpui.
Cepruduxarms ycayr. CepTuukarus cUCTeM KaqecTsa.

4 JmcumminHa «MeTajaopexyumue CTaHKW)

CTauK 1 KJIACCU(PHUKAINA METAIUTOPEKYIINX CTAHKOB.

CraHku Juisi 00pafoTKH Tel BpAalIeHWs: TOKAPHBIC CTAHKH, MCTOARI
06pasoBaHUs MOBEPXHOCTEH, OCHOBHBIC IBIDKCHMA B TOKAPHBIX CTAHKAX, TOKapHO-
PEBOTTEBEPHBIE CTAHKA: METOMB! 00pa3oBaHus TTOBEPXHOCTEH, KOMIIOHOBKH TOKapHO-
PEBOJIbBEPHBIX CTaHKOB, C TOPH30HTAIbHOM, BEPTHKAIBHOW | HaKJIOHHOW OCBIO
PEBOJIBBEPHON TOJOBKH; KapyCENbHbIC CTaHKH: 0COOEHHOCTH KOMIIOHOBKH, OJHO-
CTOEYHBIE U JIBYXCTOCUHBIE KapyCEIbHBIC CTAHKH.

CTaukn [iasi 0o0paGOTKH OTBEPCTHi: OCHOBHBIE ¥  BCIOMOTATCIBHBIC
JBAYKEHUS, KOMIIOHOBKA CBEPJIMIIBHBIX CTAHKOB, METO/BI 06pa3oBaHys TOBEPXHOCTEN
Ha CBEpIWIBGHBIX CTaHKaX; PAacTOYHBIE CTaHKU o0IIero Ha3HA4YeHWs: OCHOBHBIC M
BCIIOMOTATEIbHBIE JBIDKCHHS, KOMIIOHOBKM DPAaCTOYHBIX CTaHKOB, KOOPAMHATHO-
PacTOYHbIE CTAHKH; aIMa3HO-PaCTOYHBIC CTAHKH.

Crankd sl 00paGOTKM NPU3MATHYECKHX AeTasen. ®pe3epHbIE CTaHKU.
MeTos! 00pa3oBaHus MOBEpXHOCTEH. OCHOBHBIE U BCIIOMOTaTCIIbHBIC IBUKCHIA.

KOHCOJBHO — (ppe3epHble CTaHKU. BeCKOHCONBHO - (pe3epHbIe CTaHKM. [TpononbHO —
¢pesepubie crankn. CTPOTrabHBIC CTAHKH.

Crankd s abpasuBHOll 00pabdoTKH. KpyrnonummdosaibHble CTaHKH:
¢opmoobpasosanue, OCHOBHBIE 1%} BCIIOMOTATEIILHEIC TIBYDKEHUS.
BHyTpruumMdOBaIbHEE CTaHKH: (HOpMOOGPa3OBaHHE, OCHOBHBIC ¥ BCIOMOTATCILHEIC
TBYKCHUS, CTIOCO0BI OasupoBaHMs M TOJA4H 3arOTOBOK  JIETaJIeH.
TTnockonUTH(pOBATBHbIE CTAHKH: (OpMOOOPa30OBaHHE, OCHOBHBIC M BCIIOMOTATC/IBHEIC
JIBYKEHUS.

ArperaTHble CTAHKH: Ha3HAYCHUE, [IPEUMYIIECTBA TIPUHLINIIA
arperaTHpoOBaHMs ¥ HOPMAIIM3AIMH; ONIEPALIMH, BBITIOIHAEMbIC Ha arperaTHbIX CTaHKaX.

3y6oo0pabaTpiBalomue  CTAHKH. 3y60n0n0ekKHbIE ~ CTAHKH:  CIOCOOBI
dopmooOpa3oBaHus ¥ OCHOBHBEIC IBYDKCHU, HACTpOWKa CTaHKOB. 3yOodpesepHbIC
cTaHkM: crocoOsl (opMOOOpa3oBaHMss M OCHOBHBIC IBIKCHHS, HacTpOMKa CTaHKOB.
Crauku 11 00pabOTKM KOHMYECKHMX KOJEC C TPAMBIM 1 KPYrOBBIM 3yooMm:
dopmMoobOpa3oBaHye Ha CTaHKaxX 3TOr0O THUIIA.

3aTbLJIOBOYHBIE CTAHKM: (GopMooOpasoBaHHe M OCHOBHBIC [IBIIKCHHA,
HACTpOWKa CTaHKa.



3y00I1IeBUHIOBAJIbHbIC U 3y00nUTA(OBATLHEIC CTAHKH.

ABTOMATHYeCKHe JIMHMH: HA3HaueHwe, Kraccuukamus, 000pyIOBaHUE
ABTOMATHYECKUX JIMHUHA, TPAHCIIOPTHBIE MEXaHU3MBl i1 aBTOMATHICCKHX JAHUA C
JKECTKOM, TMOKOW M CMEIIaHHOW CBA3BIO, 0COOEHHOCTH KOHCTPYKLHUH, 3arpy309HBIC
yCcTpoWicTBa Ui aBTOMATHYECKHX JMHEE ¢ pa3TMYHBIME  THIAMH  CBSI3CH;
HAKONMTEIbHBIE YCTPONHCTBA TPaH3UTHBIE W TYIHKOBEIC, YCTpPOKMCTBA YIPABICHUA
ABTOMATUICCKUMH JIHHUSIMUA. POTOpHBIE CTAHKU U aBTOMATHICCKUC JIMHAH.

Muoroonepanuonnbie cranku (MC): HazHa4YCHHC, ONCPAIINH, BBITTOJTHAEMBIC
wa MC, knaccudpuxanus MC.

TexHUK0-)KOHOMHUYECKHEe MOoKa3aTeJlH CTAHKOB:  IIPOU3BOAUTEILHOCTD,
TOYHOCTb, HA/IEKHOCTh, IKOHOMIYeCcKas 3(QPEKTHBHOCTD.

OcHOBHBIC Yy3Jbl W MEXaHH3Mbl CTaHKOB. CucremMbl yIpaBjIeHHUS
CTAaHKAMM.

Vamel W MeXaHM3MbL, obecmeumBarompe  (popmMooOpazoBaHME:  TPUBOJBI
ITABHOTO IBIDKGHHMS, TOXAY M BCTIOMOTATeNBHBIX JBWKEHWA. Hecymme CHCTEMBL.
[InuaaensHble y3isl. Hampasnsionue. TsAroBbie ycTpoiicTBa. CHCTEMBI YIPaBJICHNS
cragkamy. OCHOBHBIE CBEIEHHS O YHCIOBOM IIPOTPaMMHOM YTIPABJICHAH.

IIpoekTHpOBaHHE NPHBOAOB CTAHKOB. I'padpo-aHATUTHYECKMI METOZ pac-
yeTa NpUBOJOB. beccTynenyarhli, CTYTIEHYAThIH 1 KOMOMHMPOBAHHBIN IIPUBOJIBL.

KoMIIOHOBKA CTAHKOB: €€ CBA3b C KHHEMaTHYECKOM CTPYKTYPOH, BIMSHHE HA
TeXHHKO-3KOHOMMYeckre Tmokazarend. OCHOBBI CTPYKTYpHOrO aHalIM3a 0a30BBIX
KOMIIOHOBOK CTaHKOB.

OcHOBBI IKCIUTyaTaAlMH CTaHKOB. OCHOBHBIE CBEJICHUS 0
TPaHCIIOPTUPOBAHMM, ~ MOHT@Xe W OKCIUTyaTalllH craukoB.  OpraHuzanus
TEeXHUYIECKOrO OOCTYXKUBaHMUS M PEMOHTa CTaHKOB.

5 JucuuminHa «Pexymui HHCTPYMEHT)

Pons u 3Hadenne PU B MammbocTpoeHuH. OnpenencHue, HasHa4eHHC K
kraccuukanus PV u ero anemMeHTOB. OCHOBHBIC M JOIOTHHTCIBHBIC TpeOoBaHMs K
PI. CToMMOCTD H3rOTOBJIeHHUs i dKcruryatarmu PU. Ennnas reometpus PHL

Pesupl. OmpeneneHue, HasHaueHWe, OONAcTh MPUMEHCHWS, THIBRL N
gnaccuduKarusa  pe3noB. OCHOBHBIE ~CIOCOOBI  PACTIONOKCHHMSA M 3aKpCIUICHUA
pexymux mractud (PIT) mHa pesuax: INpUNanBaHUC, NPUKICHBAHMIC. Pesupr ¢
MexannueckuM kpernenneM PII — CMEHHBIX MHOTOTPAHHBIX IUIaCTHH (CMII).
Teomerprdeckue mapameTpsl pesuna ¢ CMIL Venopaoe o6osnauerne CMII u
pesmoB ¢ HUMHU 1o [SO.

Pesnpl TOKApHbIe: HasHAuCHHE, KiaccHuKamus H 00J1acTh TPUMEHCHHUS;
OIIpe/IeICHIE OCHOBHBIX KOHCTPYKTHBHBIX PasMEpOB; pacdeT pesha Ha NpOTHOCTH U
sxecTkocTh. HazHaueHwe, 06IacTh NPUMEHEHHS U OCOOEHHOCTH DPE3LOB — BCTaBOK,
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pesos ¢ CTM, pacTOYHBIX, OTPE3HBIX M KaHABOTHBIX pE31I0B, CTPOTabHBIX H
JONTGEKHBIX PE3II0B, PE3LOB JUIA TOKEIBIX TOKAPHBIX M KapyCCJBHBIX CTaHKOB.
Pesnpl (pacoHHBIC: ONpENENICHUe, Ha3HAYCHHE, 00nacTh NPUMEHEHHUs, THIBI PE3LOB,
KOHCTPYKIIHS U KPEIUICHHE PE3LOB.

®pe3sl. Onperienenne, Ha3HAYEHHE, 0071aCTh MPUMEHCHIA 1 KiaccuuKarys,
OIIpesielicHie HAapyKHOTO M BHYTPCHHETO MaMeTpa M HHcia 3y0seB (pe3; yCIOBHE
paBHOMepHOCTH (pesepoBanus. Ppe3bl HE3ATBUIOBAHHBIC: ocobeHHOCTH ¥ 00IacTh
NpUMCHEHHS; OCHOBHbIE ~ (OpMBI ~ 3yObEB  HE3ATHITOBAHHBIX bpe3.  Dpessl
3aTHUIOBAHHBIC: OCOOEHHOCTH M obymacTh mpuMeHeHus. HasHadenwe, o0nacThb
TIPEMEHEHMs] U THIIBI KOHLEBBIX, NMCKOBBIX W TOPLOBBIX ¢pe3. ®pe3sl cO BCTABHBIMU
HOXKaMH — KOHCTPYKLHMH, METObI KPCIUICHHA M PEryJIMpOBKH HOXKEH Ha pasMmep.
dpe3pl  UCKOBBIE TPEXCTOPOHHME: HA3HAYICHHC U 0COOEHHOCTH KOHCTPYKIIHU.
dpe3pl TOpUEBble: HA3HAYEHWE W O0IACTh MPUMEHCHHS. ®pes3pr ¢ CMII: 1uCKOBEIE,
KOHIICBbIE, TOPIIEBBIE — KOHCTPYKUMHM M METOIBI KPCIUICHHA CMIIL. Pacuer
napamMeTpoB ycTaHoBKH Hoxed u CMII B kopmycax dpe3 mns obecrieueHus 3aJaHHOH
T€OMETPHUH.

Iporszkkn W npommBku. OnpeseneHue, Ha3HAYCHHUE, KIaccupuKanys,
06JIaCTh PUMEHEHUs U OCOOEHHOCTH NPOTKEK W MPOIIMBOK. [TpOTSHKKK KPYTJIBIE.
OCHOBHBIE YacTH KpyIJIOW TNPOTSDKKM. Pexymias dYacTh KpPYIWbIX NPOTDKEK  C
pa3NMYHBIME CXEMaMH pe3aHus. [ eOMETpHYECKHe M KOHCTPYKTHBHBLIC MapaMCIPbl
pexymux 3yobeB. KammOpyromas d9acTb. IIpOTsDKKH  HapyXKHBIE. PacIooXKeHHe
MPOTSUKEK TIPOTSHKHOTO OJI0Ka; CIOCO0B! KPEIICHUST NPOTHKEK, CHIIOBOTO 3aMbIKAHHA 1
peryIMpOBaHus HACTPOEYHBIX Pa3MEPOB.

AHcTpyMeHThl sl 00paGoTKM oTBepcTHH. BHABI HHCTPYMCHTOB UL
obpabotku oTBepcThi. CBepna, 3CHKEPBI, Pa3BEPTKH. Haznauenwe ¥u 00JIacTh
npumenenus. Ceepia. Knaccnpukauus. KoHCTPYKIMS ¥ I€OMETPUS pabodeil JacTu
cripansHoro ceepia. Ceepra st IyOOKOro CBEPJICHHS. 3enxepsl. Kiaccuduxarms.
KoHcTpykuuss 1 reoMeTpust paboueil 4acTd HMIMHAPAYCCKOTO 3CHKEDA. Pa3BepTku.
Knaccngpukanus. KOHCTpyKIMS U TEOMETPUS pabouell dYacTH IMIHHIPAICCKOM
pa3BepTKU. BHIBI XBOCTOBMKOB CBEPII, 3¢HKEPOB U Pa3BEPTOK.

HucTpyMeHThI 1isi (OpMHPOBAaHUS Pe3bOBI. WHCTpyMEHTHL 11 00pabOTKH
pe3sObl. OBMIHE MONOXKCHHS TOCTPOEHHs DPe3bOOHAPE3AUOMMK UHCTPYMEHTOB W HX
BEIOOpA, Kiaccu(uKalys HHCTpyMeHToB. CTep)KHEBBIE pe3pOoBEIe peslbl. MeTunky —
Ha3HAYeHHe, 0COOEHHOCTH paboThl, Kiaccupukanus. MalMHHO — PYYHBIC METYMKH
JUIL HAape3aHWs METPHYECKHX pe3p0. KOMIIEKTBl METYHKOB. Kpyriple Iamka —
0b6nacTb  IPUMEHEHWs,  KOHCTPYKTMBHO ~— —  IEOMCTPUYCCKMC  I1apameIpel,
BOCCTAaHOBIICHHE Pa3MEPOB.
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6 JucuuminHa «Pe3anne MaTepuaioBy»

MHCTPyMeHTAIbHbIE MAaTepHaIbl U TPeOOBaHUs K HHM. HHCTpyMEHTAJILHBIC
YTIEPOAUCTEIC 51 JICTUPOBaHHEIC CTaJIA. BricTpopexyume CTaJH.
MeTaiokepaMUueckue — TBepAble  CIUIaBbL  MuHepanokepamuka. CBepXTBEpPABIC
marepuansl (CTM). KoHCTpYKIMOHHBIE MaTEpUanbl A H3TOTOBJICHUA HHCTPYMEHTOB.
MeTonsl TIOBBIIIEHWS CTOMKOCTM HMHCTPYMCHTAIBHBIX —MAaTCpHAloB 1 obyacTu
IPUMEHEHUS.

KunemaTHKa pe3anusi. PeXyluii KIMH M €ro reéOMETPHYICCKHE MapaMeIpsl.
TToHsTHe © KUHEMAaTHUECKOHW CXeMe pe3aHus. Buabl 0o0pabOTKH U TNPHCYIIHE WM
KuHeMaTudeckue cxeMbl. Kiaccudukanus BHUIOB pE3aHUA. PE3aHUC cBOOOHOE H
HecBOOOIHOE, TPAMOYrOJBHOE M KOCOYTOJBHOE, HENPEPHIBHOC M IMPEPBIBHOC, C
MOCTOSHHEIM U TIEPEMEHHEIM CCUCHUEM Cpe3a.

Ipouecchl CTPYXKK00Gpa3oBanust ¥ GopMHpOBaHUE MOBEPXHOCTHOTO CJI0A
naerau. Buasl CTpyKek.

N3HOC M CTOMKOCTL MHCTPYMeHTOB. OCHOBHBIC MEXaHMYECKHC U (pusuxo-
XUMIYECKHe SBJCHMs, MPUBOIAIIME K W3HAIIMBAHHIO paboInX IIOBEPXHOCTEN
MHCTPYMEHTOB: AEHCTBMs aOpa3WBHBIX 4YacTHL, aAre3us, muddysus, cXBaTbIBAHUE U
TIEPEHOC BENIECTBA, XMMHUECKOE B3aUMOJCHCTBHE C OKpY>KalOIleH cpenoi, aHOTHOE
pacTtBopenye. CTOHKOCTh HMHCTPYMCHTOB, €€ 3aBHCHUMOCTb OT CKOPOCTH pe3aHus,
3/IEMEHTOB CEYeHHs CPe30B M APYrHX (akTopos. IIoHATHE O panuanbHOM H3HOCE H
pa3MepHOM CTOMKOCTH MHCTPYMEHTA. OTHOCHTEIbHBIN, PaJdalbHbIA, JTHHEUHBIH,
HOBEPXHOCTHBINA ¥ 0OBEMHBINA U3HOCHI.

Touenne. HazHaueHrue ¥ OCHOBHBIE BH/bl TOUEHHUsS: YEPHOBOE, IIOIYyIHUCTOBOC U
TOHKOE TOueHWEe. TWIBI TOKapHBIX pE3L0B, WX KOHCTPYKTHBHBIC 0coOeHHOCTH H
FeOMETPHYECKHE TMapaMeTphl. ['€OMETpHYECKUE MapaMEeTPhl IPOXOJHOIO TOKApHOIO
pesia. XapakTePUCTHKH PEXMMA PE3aHMs NPU TOUEHMHU: CKOPOCTH PE3aHisi, MoAata,
roybnEa  pesanus. Cuibl, JeHCTBYIOIME Ha pe3ell W 3aroToBKy B IPOLECCe
pesanusi. MomHoCcTh pesanust. M3Hoc u CTOMKOCTh TOKapHBIX pe3noB. Kpurepuu
3aTyIUleHHs (M3HOCca) peslia. MeTozibl Ha3HAYCHHs PEXMMOB pe3aHus IpU TOHCHHH.
Oco0eHHOCTH TIpOLEcca pE3aHHs IIPH TOYCHUHM BBICOKONMPOYHBIX TYTOIIABKHX
MaTEPHUAJIOB.

CBepiieHHe, 3eHKepoBaHHe H pasBepTbiBanme. HasHaueHue IpPOLECCOB
CBEpJICHHS, 3€HKEPOBAHMS M Da3BepThIBaHMA. CXEMbl CBEPICHUS, 3CHKCPOBAHMA H
pasBepThiBanust. OCHOBHBIE THIIBI CBepil. I'eOMETpHs CIUpPanbHOTO CBEPIIA. Meronsl
3aTOUKM CIHpaNbHBIX CcBepi. CHIBl pe3aHns INPH CBEPJICHUH, 3CHKCPOBAHHM 1
pa3BepThiBaHuK. VI3HOC U CTOHKOCTH cBepi. MeTomuka BHIOOpa peXUMa pe3aHusi IpU
ceprennn. OcoGeHHOCTH — 00pabOTKM — OTBEPCTHH B TPYAHO0OPaOaTHIBAEMBIX
Marepuanax. I eoMeTpus 1 KOHCTPYKIHHU 36HKEPOB U Pa3BEPTOK. PexxuMbl pe3anus IpH
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3eHKEPOBAHUH U Pa3BEPTHIBAHMM.

dpesepoBanue. HasHauenue rmporecca ¢pesepoBanus. PasHOBHAHOCTH dpe3
n ux reomerpusi. CXeMpl pe3aHus M CEUCHHA. Cpessl mpu (pesepopanmu. CHIIbL
pEe3aHHsA M PABHOMEPHOCT Iporecca (pe3epoBanisL. OcoOeHHOCTH TIpoLecca pe3aHus
npu ¢pesepoBanuu. V3Hoc u cToiikocTh (pe3. Cxemsl 3aTouku (pes. CKopoCTh
pe3aHus U METO/IMKA HA3HAICHHUS PEXKUMOB PC3AHHA.

O6paborka a0pa3suBHBIMH HHCTPYMCHTAMM. HasnayeHrne IIpOIIECCOB
06paboTku MaTepuanoB aOpasUBHBIMH HHCTPYMCHTAMA. [InudoBanue Kak METOX
oKoHuaTenbpHol 00paboTku. CXeMbl IPOLECCOB: MIOCKOTO mMQoBaHus, HapyKHOTO
mumdoBaHus B LEHTPax, BHYTPEHHETO nuTiQoBaHUA U GECLEHTPOBOTO HUTH(OBAHHS,
CocTaB W CTpOGHHE abpa3sUBHOTO Kpyra. 3epHHMCTOCTb, CBs3KA, MaTepual CBSI3KU.
TBepHOCTh W CTPYKTypa UUIM(OBAIBHOTO KpPyTa. Pexxymue 3IEMEHTHl KpYyTa,
reOMETpUsA PEXYIIMX SJIEMEHTOB. BIMAHME 3CPHUCTOCTH HA IPOX3BOJUTEIBHOCTD.
[InupoBanbHbIe KPYTHU UL 4epHOBOM M YHCTOBOH 0OpabOTKH. Cxema IpoOIECCOB
pesamms  npu  mummdosanun.  CHIIBL, meiicTBylomMe  NpH  IUIM(OBAHUHU.
['eoMeTpHUYECKHE MapaMEeTPhl 3JIEMCHTOB Cpe3acMoro  CJos. TemoBble SBIEHUS B
30He pezannsa. CTOHKOCTh. M3HOC, KpUTEpUH M3HOCA. ITpaBka NUIM(OBAIBHEIX KPYIOB.
CkopocTs nudoBaHus. 3aBUCHMOCTE CKOPOCTH Kpyra OT BHJA CBISKH. CmazouHo-
OXNAKIAIONME CPEIBl, TPUMEHsEMBIE TIPU  LUIM(OBAHHH. MeTtoauka BbIOOpa
mIM(OBaNBHBIX KPYroB. XOHWHIOBAHUEC U cynephUHUAIIUPOBAHHE.

KagyecTBeHHbIE TOKA3aTeH JeTadu Npu 00padoTke pesanueM. OCTaTOYHBIE
ceueHWsl cpesa M BblcoTa HepoBHOCTEH. HeoJHOPOAHOCTH 1e(OpMHUPOBAHHOTO
COCTOSHHS METAIa B 30HE, IPUMBIKAFONIEH K PeXyIIuM Jie3BUsM. OKpYTIIEHHUS JIC3BHA
U ero BIMAHWME HA PACIIPOCTpaHEHWe IUIACTHYECKHX Medopmaimii BrayOb MaTepuana
netamu. TloHsTHe O TiIyOWHE M CTEIEHHM HAKJENa, 3aBUCUMOCTH HX OT PasiIMYHBIX
(akTopos.

OcTaTodHble HANpSDKEHMs B TOBEPXHOCTHOM Cjloe JeTamd M (QaKTopsl
BIIMSIIOIINE HA HUX.

7  ucnumiuHa «Teopusi aBTOMATHYECKOI0 YIPaBJICHU»

O0mue cBeJeHHs] 00 ABTOMATHYECKOM YNpaBJIeHHH B MAIIMHOCTPOCHMH.
PoJIb ¥ 3HAYCHHE ABTOMATHYECKOTO YIIPABIEHHS B MAITHHOCTPOCHUA. JTambl Pa3sBUTH
TEOPUH ¥ TPAKTHKH aBTOMATHYCCKOTO YIPABICHHS. OCHOBHBIE 3a/1a4d, PELIacMbIC
IpY TIOMOIIM CHCTEM aBTOMATHIECKOIO  YNPABICHU. OCHOBHBIE NOHATHA U
ompenenenus. [IPHHIMIBI M M€Y aBTOMATHYECKOTO YIPaBICHHU. Knaccudukanys
CHCTEM aBTOMATHUYECKOTO YIPABJICHUS.

MaTeMaTH4eCKHe MOJeJH THAPABINYECKHX CHCTEM aBTOMATHYECKOIro
ynpasienusi. JluHeapusanus MaTeMaTHYECKHUX moneneit. CrammapTHas (opma
sammcH ypaBHEHMH W mepenatouHas QyHkuws. IIpsmoe u oOpartHoe NpeoOpa3oBaHuU
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Jlanmaca. OYHKIMOHANbHBIE H CIPYKTYPHBIE CXEMBL CHCTEM aBTOMAaTUYECKOT0
yIIpaBJIeHMs] THAPABIMYCCKHIMHI PUBOAAMH. IIpasuia mpeoOpa3oBaHusA CTPYKTYPHBIX
CXEM.

XapaKTepHCTHKH CHCTeM H 00BEKTOB aBTOMATHYECKOTO ynpaBJIeHHUsI.
THIOBbIE NMHAMWYECKHE BO3ACHCTBUA W OCHOBHBIC XapaKTCPUCTHKHU. YacTOTHBIE
XapaKTePHCTUKH. DKCIIepUMEHTaIbHbIC METOBI IOJTyUEHUS 4aCTOTHBIX
xapakTepucTuk. IlepexosHas XapakTepHCTHKA. DKCIEPUMEHTATIBHOE ONPEAEIICHUC
epeX0JHON XapaKTePUCTUKH.

Tunossie AUHAMUYECKHE 3BEHbSA rHIPaBINYECKHX CHCTEM
ABTOMATHYECKOr0 YIpPABJeHuss H HUX HAeHTHQUKAUHS. OmnpezielieHHE THIIOBBIX
JIUHAMAYECKUX 3BeHbeB. IIO3MIMOHHBIEC, HWHTEIPHPYIOIIME H g depeHIMpyomue
3BeHBA. 3alla3IbIBarollee 3BEHO.

OleHKa KauecTBa CHCTeM M OOBEKTOB ABTOMATHYECKOro YNPABJICHHI.
O6mue KpPUTEPHH OLIEHKMA KadecTBa. VerolunBocth. OreHKa OBICTPOAEHCTBUS U
jamaca yCTONYMBOCTH IO IIEPEXOMHON XapaKTEPUCTHKE M KOPHCBLIMU METOIAMH.
Onenka TouHOCTH. K03(h(HUIMEHTHI MOTPEITHOCTH. KomruiekcHast OIl€HKa KadecTBa
TH/IPABJIMYECKIX CHCTEM aBTOMATHYECKOTO YIPABICHHA.

OCHOBBI CHHTE32 THAPABJIMYECKHX CHCTEM ABTOMATHYECKOro ynpaB/IeHM.
O61Me IPHHIAIEL IPOSKTHpoBanus. [IoBbIIIEHHE TOYHOCTH 1 YCTOWIMBOCTH.

8 JucunminHa «MexaHuKa )KHIKOCTH U ra3ay

JKumkocT W rasbl Kak pabodasi cpega ruapo- W IHEBMONPHBOAOB.
Onpenenenue >KUAKOCTH. JKHUIKOCTh Kak CIUIOIIHAA CPCAa. OcHoBHBIE (pU3NIECKUE U
OKCIUIYaTAlMOHHBIE CBOMCTBA JKUIKOCTEH. WneanpHass W peanbHas JKALKOCTH.
PaGoume SKHIKOCTH THIPONPUBONOB, HX PaIlMOHAIBHBIH BBIOOp M TIpaBWIa
9KCIUTyaTallkH.

I'mapocraTruka. CHIbl, ACHCTBYIOIIME Ha JKHIKOCTB. I'mnpocTaTH4ecKoe
napnenre ¥ ero cpoiicrBa. OCHOBHOE YpPaBHEHHE TIHIPOCTATHAKM. 3akon Ilackams.
[TpuGopbl Il M3MEPEHMS JaBJICHI. Cujla [aBJIEHMsS JKUIKOCTH Ha TUIOCKHC M
KPUBOJIMHEHHEIE CTCHKH. OTHOCHTEHHBIH ITOKOH (paBHOBECHE) KUKOCTH.

OcHOBHbIE TOHSITHSI KMHEMAaTHKH: TPacKTOpHs, JIMHUS TOKa, TpyOKa TOKa,
3JIEMEHT IIOTOKa, HIEMEHTApHBINA PacXol, MOTOK. BUIEI NBHIKEHHUS KUAKOCTH.

OCHOBHbIE 3aKOHBI THAPOAMHAMHKM. Pacxox M CpeiHsAs CKOpOCTh IOTOKA.
VpaBHEHHE HEPA3PHIBHOCTH IIOTOKA. OCHOBHBIE METOJBI HMCCIIENOBAHUS IBHIKCHUA
xumkoctd. Ypasnenne Happe-CTOKca. YpaBHEHHE BepHymuti [UIs MACAIBHON M1
peaibHOI >KUAKOCTH. PacnpenesncHue CKOpOCTEM MO CEYECHHIO KPYIJIOH TpyOBI IIpH
JIAMUHAPHOM H TypOYJIEHTHOM JBHKCHHSIX XHIKOCTH. CtpykTypa TypOyJIEeHTHOIO
noTtoka. IloTepu AaBleHUs Ha TPCHUE IO JJIMHE tpybomposoza. Ilorepu faBieHUs Ha
MECTHBIX CONPOTHBICHHUAX. MeToauka TUIIOBOrO pacdera Tpy6onpoBonoB. Ilomobue
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TUAPOMEXaHUIECKUX MPOIECCOB.

B3auMoelicTBHe TOTOKA KHAKOCTH CO CTEHKAMH. YPAaBHEHHE KOIMICCTBA
JBIDKEHHS Ul YCTAHOBUBIIErOCs JBIDKCHMS JKUAKOCTH. Cuna aedicTBHUs IOTOKa Ha
crenkn Kagana. Cria MeficTBHs CTPYH Ha HENOABIKHYIO M IOJIBIDKHYIO CTCHKH.

McTeueHne SKHIKOCTH depe3 O0TBepcTHsi M Hacaaku. Mcreuenne XXHAKOCTH
yepe3 Majoe OTBEPCTHE B TOHKOH CTCHKE IpPH NOCTOSHHOM HAIOpe. [Tousitvie ©
JPOCCENHHOM PETYIMPOBAHMM PACXOa JKHUIKOCTH. VcTtedenue IKUAKOCTH dYepes3
HACaJKH{ MPH TIOCTOSHHOM Harope.

HeycranoBuBuieecsi — JBIDKeHHEe  JKHIKOCTH. OcHOBHOE  ypaBHEHHEC
HEYCTaHOBUBIIETOCS ~ JBIOKEHUs. SIBICHHE TUIPaBIAICCKOro  y/apa. Cnoco0sl
oc1a0IeHus THAPABINYIECKOTIO yaapa.

IMogo0ue ruApOMeXaHHYEeCKHX MPOLeCCoB.

OHOMepHBIE OTOKH JKUIKOCTEH U ra3os.

KoHe4HOCTHO-Pa3HOCTHbIE (OPMBI  ypaBHEHHMH HaBne-Ctoxca u Peii-
Hosbaca. OOImas cxeMa IPUMEHEHHs YHMCICHHBIX METOJOB M HX peajn3alisi Ha
OBM.

O61ee mpecTaBJIeHNe 0 THIPABINYECKAX MAIIMHAX. IIpHHIAIE! MX
JeicTBys, KiaccuduKarus, paboune XapakTepPUCTHKA, 00TaCTH IPUMEHEHHSL.

CHuCcOK JUTEPATYPHI 10 THCHHILIHHE
«OCHOBBI TEXHOJIOTHH MALIHHOCTPOEHHUS

1. Besnsspumbli B.®. OCHOBHI TEXHONOTMM MALIMHOCTPOEHHMS: YYCOHHK LA
By30B. M.: MammHocTpoenue, 2013. — 598 c.

2. Maramue A.A. TexHOMOTHS MAIIMHOCTPOCHHS: y4eOHHK. 2-¢ H3L,, ucmp./
A.A. Marams. — CII6.: W3n. Jlans, 2008. — 512 c.

3. Cycnoe A.I'. TexHonorus MalnHOCTPOCHUS: yaebnuk / AJI. Cycmos. — M.
MammsocTpoenue, 2007. — 400 c.

4.  JlebemeB B.A. TexHOJIOrHs MAIIMHOCTPOCHHWS: MPOCKTHPOBAHHC TCXHOJIOTHH

wsrotosiennst neraneit / B.A. Jle6enes, M.A. Tamapkus, JI.IL. T'enta. — PocTos u/l;
denukc 2008. — 361 c.

CnMcoK JINTepaTyphl 10 THCHUTIIHHE
«TexHOJI0rHYeCKast 0CHACTKA
1. KopcakoB B.C. OcCHOBBI KOHCTPYHPOBAaHWS npucnocobneHni: ygeOHuK. M.:
Mammuoctpoenue. 1983. — 277 c.
2 AHcepoB M.A. Tlpucrocobnenust U1 METAUIOPEKYIINX  CTAHKOB. M.:
Mammsoctpoenue, 1983. — 652 c.

3 Tepmukosa  T.®.  OcCHOBBI ~ TPOCKTUPOBAHMA npucrocoonenui. M.
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ManmnocTpoenue, 1980. — 120 c.

4.  Awupmpees I'.H., Hosuxo B.IO., Cxupmiagze A.J. IlpoektupoBanne TEXHO-
JIOTMYECKOi OCHACTKH: yueOHOe mocobue ULl By30B, M.: Usn-Bo «Crankun», 1997. —
416 c.

5.  Cxuprmamse A.TI., Hopukos B.IO. CTaHOYHBIE MPHCIIOCOOICHU: Y4eOHOe
nocobue s By30B. M.: Bricias mkona, 2001.—-110 c.

6. TapaGapuu  O.M.,  AObI30B AIlL, Crynko B.b. IIpoeKTUpOBaHUC
TEeXHOJOIMUYeCKOM OCHACTKM B MANIMHOCTPOCHUM. — Caukrt-IletepOypr.: H3a-Bo
«JTaupy, 2013.—304 c.

CHHUCOK JUTEPATYPBI 110 THCIHMILIHHE

«MeTpoJiorusi, CTAHAAPTH3ANNS U CePTHHAKALMID
1. Ceprees A.I'. Metposiorns, CTanAapTa3amysd 1 ceprudukanus / AI'. Ceprees,
M.B. Jlatemmes, B.B. Teperepst. — 2-¢ u3/l., iepepad. u 10T — M.: Jloroc, - 2005. —
560 c.
2. Panxemu SI.M. Metpoiorus, CTaHAapTH3ANMNA H cepTudUKAIML: yIEOHUK A
By3os / SI.M. Pamxesnd, A.I'. Cxuprianse, B.1. JIOKTHOHOB, - 3-€ W3., Iepe- pad. u
011~ M. Boicias mikorna, 2007. — 791 c.
3. denepanpublii 3ak0H «O TEXHUYECKOM PEryIMpOBAHAN OT 27 nexadbps 2002
r. - Ne184 — @3 (pen. Ot 30.12.2009).
4. Anyxua B.M. Jlomycku U NOCAIKH: Yyebuoe mocobue. — 5-e m3n. — CIIO.:
ITutep, 2012. — 256 c.

CHHCOK JIUTEPATYPhI 0 THCHUIIMHE
«MeTa/uIopexKyIue CTAHKH

l. CragouHoe 00OpyJOBaHHE aBTOMATH3UPOBAHHOTO IMPOM3BOACTEA, T.1, T2.
Ilox pex. B.B. bymyesa. M.: MI'TY CTAHKUH, 1995.
2. Meramiopexyume crauku / Iloxg pen. A.C. IlponmkoBa. — M.. MaimHo-

crpoenue. — 1981. —476 c.

3. Meramtopexyrue cranky / Iox pen. B.O. Ilyma. — M.: MamuHOCTPOCHHE
—1985. - 586 c.

4.  Edpemor B.Jl. Meramiopexymue CTaHKU: yue6muk / B.JI. Edpemor B.A.
Topoxos A.I'. Cxuprmamze U.A. KopoTkos / Tlox o6bm. pen. ILU. Slmepursina. -
Crapsrit Ockor: 000 «THT» 2007. — 696 c.

5. MeTaUIOpeKyIMe CHCTEMbl MALIMHOCTPOUTENHLHOTO IPOU3BOACTEA / Tlom
pen, O.B. TapareiHoBa. — M.: MaIImHOCTPOCHHE, 2006 — 488 c.

6. Aspaamosa T.H. Bymyes B.B. MeTannopexymue CTaHKA: yueOHuK. B mByx
tomax. ITox pen. bymryesa B.B. M.: MammHOCTpOCHHE, 2011. T1. 608 c., T2. - 586

15



C.

7. Muxees W.U., SIpmonenko E.H. Kunemartwueckuil pacyeT NPUBOAOB CTaH-
KoB: yaebHoe mocobue.- Ilensa: M3n-so Ilens.roc.yH-ra, 2003.- 100c.
8.  JluarHOCTHKa, UCIIBITAHWE U PEMOHT CTAaHOYHOI'O o6opynoBaHus: y4€OHUK UL

By308/ B.O.Tpumucckuii, AI. Cxupriamse u np./ Tlom oOuwe#t pemakmmenn B.O.
Tpumicckoro. — Iersa: Mud.-u3a. Lentp [lens.roc.yu-Ta, 2001. — 366¢.

CHHCOK JIMTEPATYPbI 110 JUCIUTINHE
«Pexyuiuii HHCTPYMEHT)

1. ['peunmunnkoB, B.A. Meramiopexymue HHCTPYMCHTBL: yueOuuk / B.A.
I'peunmuukos, C.H. I'puropres, C.B. Kupcanos u np. — Il MITY «CraHkua»
Suyc — K, 2005. — 568 c.
2. I'peummmnkoB, B.A. Pexymme HHCTPYMCHTBL yuebnoe mocobue / B.A.
I'peurmmrnkos, C.H. I'puropres, A.I'. CxupTnaise u Ap. — Crapsiit Ockomx: OO0
«THT», 2008. — 388 c.
3.  Tlamkparos IO.M. CAIIP pexymmx HHCTPYMCHTOB. — Canxr-ITeTepOypr.:
Nsn-o «Jlams», 2013. — 336 c.

CIuCOK JIUTEPaTyphl M0 THCHUIIMHE
«Pe3anue MaTepUaIOB»

1.  Texunomorus 00OpaOOTKH KOHCTPYKIIMOHHBIX MaTCpHAIOB: yue0. U1 Mallu-
moctp. cmein. By3os / ILT. Ilerpyxa, A.W1. Mapxos, I1.J. Becnaxotusid u ap.: Ilox
pen. ILT. Terpyxu. — M.: Bercn.uik., 1991. - 512 c.

2. Stmepuupia ILU. u ap. Teopus pesanus. PU3HIECKAE 1 TCIIOBEIC MNPOLECCHL B
TeXHOJOTHYecknx cucremax: yue6. mut Byzos / ILH. Slmepuipiy, M.JI. EpemeHKo,
A.D. ®enpmmreitn. — Musck.: Beicnr. k., 1990. - 512 c.

3. Bobpos B.®. OcHOBBI TEOpHH PE3aHMA MCTAIOB. — M.: MamuHOCTpOCHHE,
1975.-344 c.
4. KoxesuukoB JI.B. , Kupcanos C.B. Pezanne MaTepuaios. yueb. UId CTYI.

BBICII.y4eOH. 3aBel. — M.: ManImHOCTPOCHHE, 2007. —304 c.
CHHCOK JINTEPATYPhI O THCHUIINHE

«Teopusi aBTOMaTHYECKOI0 YNPaBJICHHU»

L. I[lerpakos FO. B., [lpages O. . Teopus aBTOMaTHYCCKOTO YIPABJICHIA
TeXHOJOTMYECKMMH CHCTEMaMHM: ydeOHOoe IocoOMe sl CTYAEHTOB BY30B. — M.:
Mammsoctpoenue, 2009. — 336 ¢.

2. Ilepsossanckuit A. A. Kypc Teopuu aBTOMATHIECKOTO YIPABICHHA. yueOHOE
nocobue. - 3-e m311., crep. — CII6.: M3narensctBo «Jlamb», 2015. — 624 c.

3. Konosanos b. U., Jle6enes 0. M. Teopust aBTOMAaTHYECKOTO YIPABICHAA.
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yuebHOe mocobue. 3-¢ W3M., JOIL. U mepepal. — CI16.: Uznatenscrio «Jlamby, 2010. —
224 c.

4. ITesuep JI. JI. Teopust cucreM YyIpaBIICHHS: yyeOHoe mocobue. - 2-¢ U3l
ucnp. u poi. — CII6.: M3narenseto «/Ianby, 2013.-424 c.

CIHCOK JINTEPATYPHI N0 THCHHUTINHE
«MexaHHnKa )KUJTKOCTH M ra3za»

1, Bbamra T.M. TuzapaBnvka, TMIAPOMAIIWHBl U TMIPOIPUBOJBL yueOHUK UL
crynentoB By3os/ T.M. bamra, C.C. Pynues, b.b. Hexpacos u np.— 2-¢ u3d., Ie-
pepab. — M.: MamusocTpoenue, 2008. —422 c.
2. Uyraes P.P. mapasnuka: ydeOHUK ULl By30B. — 4-€ H3]L., IOIL. ¥ nepepad. — JL.:
Suepromsaar. Jlenunrp. ota-gue, 2008. — 672 c.
3. Jlememxkuu A.B., Muxaima A.A. I'mapaBiuyecKue M IHCBMATHYCCKHC
crucTeMsl. yaebHuk. M3zn-Bo Axamgemus, 2014. — 336 c.
4.  TuppaBinvka, THUAPOMANIMHBL ¥ THIPOIHEBMOTIPHUBOL: yueb. mocobue Uit
By3os/ T.B. AprembeBa, T.M. Jlbicenko, A.H. PymsnIesa, C.II. Crecun/ Ilog oOm.
pen. C.IL Crecuna. — M.: MI31at. HEHTp «AKafeMusD, 2008. — 336 c.
5.  Jlammes H.H. Tuapasmuka: y4eOHMK mms By3oB — M. W3pat. LEHTp
«Axanemusy», 2012. - 272 c.

6. Iltepemwmxt JI.B. TuapaBmuka: YueOHUK. — 5-€ U31., CTEP. — Canxr-IletepOypr:
Jlansp, 2015. — 656 c.

7. T'mppaBiyKa, MMIPOMALIMHBEI M THAPONPUBOABI B NPMMEpax PELICHMA 3ajad:
yue6.ocobue s CTyA. yUpEexKIeHHH BEICIIEro IPOopecCHOHANBHOTO oOpazoBaHus

/ T. B. Apremsena u ap./ Ilox pex. C. II. Crecuna. — M.: Wspat. neHTp «AKageMusy,
2013.-208 c.

Hpeﬂcez{arenb KOMMCCHH I10 IIPOBCIACHMIO BCTYIIHUTCIBHBIX

WCTIPITAaHUM Ha HallpaBJIeHHE MarucTpaTypbl A.T.H., IPOMHEceop,
3aB. kaenpoi «TexHOIOrusI MAITMHOCTPOCHUSD? —— A.E. 3B€pOBIIMKOB
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