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HOACHUTEJIBHASA 3AIIMCKA

MeToauueckre peKOMEHAAIMHM IO BBIMOJHEHHIO MPAKTHUYECKUX padoT Mo
yueOHOU gucuuimimHe «TexHonornyeckoe 00OpyJIOBaHME M MPUCHOCOOJICHUS
npenHasHayeHsl g oOydaromuxcss 1o cnemuanbHocTH  15.02.14  Ocnamenue
CpPEICTBAaMH aBTOMATHU3AllMM TEXHOJOTMYECKUX IPOLIECCOB M MPOU3BOACTB (1O
orpacisam) (TOIT -50)

[TpakTHydeckue 3aHITHS SBISIOTCS BaXKHBIM 3JIEMEHTOM y4eOHOW JUCIUILTAHBIL.
B nporecce BbINONIHEHUS MPAaKTUUYECKUX pabOT 0Oydaroluecss CUCTEMATU3UPYIOT U
3aKPEIUISIIOT MOJIyYeHHbIE TEOPETHYECKUE 3HAHUS, PA3BUBAIOT MHTEIUIEKTyalbHbIE U
npodeccuoHanbHbIE yMEHHs, (HOPMHUPYIOT SJIEMEHTHl KOMIETCHUUH OymayIIux
CIELUAIMCTOB.

MeTtonuueckue  peKOMEHJAUUW  MpPEJHAa3HAYeHbl Uil  OpraHu3aluu
BBITIOJTHEHUSI MPAKTHUUECKUX paboT mo y4yeOHOM aucHUIUIMHE «TeXHOIOrnyeckoe
000pyI0BaHUE U IIPUCTIOCOOJICHUSD.

[Iporpammoii y4eOHOM aucCUMIUIMHBL «TexHoornueckoe oO0OpyJIOBaHUE U
MPUCTIOCOOJICHUS»  TpelycMOTpeHo  BbimosHeHne 10  mpakTthueckux — padoT,
HaIlpaBJCHHBIX HA (POPMHUPOBAHUE ITEMEHMOE C1E0YIOUAUX KOMNEMEHYUIL'

OK O01. BseiOupats cnocoObl pemeHust 3amad  npodeccuoHaIbLHOM
JEsITeIbHOCTU, IPUMEHHUTENBHO K PA3IMYHBIM KOHTEKCTaM

OK 02. OcyumecTBidTh MOUCK, aHAIU3 M HHTEpIpeTanuio HHGOpMaIuH,
HEOOXOMMOM I BBHIIOJTHEHUS 33434 PO eCCHOHAIBHON ACSITENbHOCTU

OK 04. PaGotath B KOJUIEKTUBE U KOMaHe, 3HPEKTUBHO B3aMMOJIEHCTBOBATH
C KOJUIETaMu, pyKOBOJCTBOM, KIIMEHTaMHU.

OK 05. OcymecTBisiTh YCTHYHO W TMCBMEHHYIO KOMMYHHUKALIMIO Ha
roCyJapCTBEHHOM $I3bIKE€ C YYETOM OCOOEHHOCTEH COLMAIbHOTO M KYJbTYPHOIO
KOHTEKCTa.

OK 09. Hcnonb3oBaTh HHPOPMALIMOHHBIE TEXHOJOTUU B MpOdhecCHOHATHLHOM
JESITEIBHOCTH.

OK 10. TIlonmws3oBatbcst  mpodecCHOHANBHOW  JOKyMEHTAaIlMed  Ha

rocyaiapCTBEHHOM N HHOCTPAHHOM S3bIKax.
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[IK 2.1. OcyuiecTBisiTh BBIOOpP O0OpYJIOBaHMUSI U JIEMEHTHOH 0a3bl CHUCTEM
aBTOMATU3allMM B COOTBETCTBUM C 3aJaHMEM U TpeOoBaHHEM pa3pabOTaHHOU
TEXHUYECKOU TOKYMEHTAIIUU Ha MOJIENb AJIEMEHTOB CUCTEM aBTOMATHU3alIUH.

I[IK 2.2. OcCylecTBIATh MOHTQX W HAJIAAKy MOJEIU JJIEMEHTOB CHUCTEM
aBTOMATHU3AIMHA Ha OCHOBE pa3pabOTaHHOW TEXHUYECKOHN TOKYMEHTAIIUH.

[1IK 2.3. [IpoBOUTH UCIIBITAHUS MOJEN JIEMEHTOB CUCTEM aBTOMAaTU3allUH B
peabHBIX YCJIOBUSIX C IIEJIbI0 MOATBEPKIACHUS PabOTOCIIOCOOHOCTH M BO3MOXKHOM
ONTUMU3AIUY.

[IK 3.1. [InanupoBarh pabOTHl MO MOHTAXY, HaJTaJKe M TEXHUYECKOMY
0OCITy’)KUBaHUIO CHCTEM M CpPEJICTB aBTOMAaTH3allid HAa OCHOBE OPTraHU3alMOHHO-
pacropsiAuTEIbHbBIX IOKYMEHTOB U TPeOOBaHUN TEXHUYECKOU IOKYMEHTAIUU.

[1K 3.2. OpranuzoBbiBaTh MaTepHaIbHO-TEXHUYECKOE obOecreueHne padboT 1o
MOHTaXy, HaJaJke MW TEXHUYECKOMY OOCITYy>XMBAaHUIO CHUCTEM U CPEJICTB
aBTOMATHU3AIIUH.

[1K 3.3. Pa3paGaTeiBaTh HHCTPYKIIMHA U TEXHOJIOTUYECKUE KAPThI BBHITTOJHECHHUS
paboT 11 TOJYMHEHHOTO MEPCOHAIa MO MOHTaXy, HalaJKe U TEXHUYECKOMY
00CTy’)KUBaHUIO CUCTEM U CPEJICTB aBTOMATHU3AIUH.

I[IK 3.4, OpraHu3oBbIBaTh BBINOJIHEHUE TPOU3BOJCTBEHHBIX 3aJaHUM
MOYMHEHHBIM MTEPCOHAIOM.

[IK 3.5. KouTtponupoBarh KauecTBO padOT IO MOHTaxy, HaJaJke W
TEXHUYECKOMY OOCIIy>KMBAaHUIO CHUCTEM U CPEJCTB aBTOMAaTH3AIMH, BBITOJHIEMbBIX
MOJYMHEHHBIM TEPCOHAJIOM W COOJIIOJICHHE HOPM OXpPaHbl TPpyla M OEPEKIUBOTO
MIPOU3BO/ICTBA.

YMenui:

- YATATh KUHEMATUYECKUE CXEMBI;

- OCYIIECTBJIATh PAIMOHAIBHBIM BHIOOP TEXHOJOTHMYECKOTO OOOPYIOBAHUS IS
BBITIOJTHEHUS TEXHOJOTHUUECKOTO TpoIiecca.

3HaHwmii:

- KJ'IaCCI/I(I)I/IKaLII/IIO 1 0003HAUCHHUE MCTAJIOPECIKYIIUX CTAHKOB,



- Ha3HA4YeHMsl, 00JIaCTh MPUMEHEHHUS, YCTPONCTBO, MPUHIUIT paOOThI, HATAAKY
U TEXHOJIOTMYECKHE BO3MOXKHOCTH CTAHKOB, B T. 4 C YHUCJIOBBIM MPOrPaMMHBIM
ynpasienuem (UITY)

- Ha3HauyeHue, o0O0JacTh MPUMEHEHHMsS, YCTPONUCTBO, TEXHOJOTHYECKHE
BO3MOXXHOCTH poOoTexHnyeckux komiuiekcoB (PTK), rubkux mnpou3BOACTBEHHBIX
Moxayient (I'TIM), ruokux npousBoicTBeHHbIX cucteM (['TIC).

Onucanue Kaxa0u NpakTHYeCKO paboThl COAEPKUT HOMED, HA3BaHUE U 1IENb
paboThl, (opMHpyEMbIE B IIPOLIECCE BBIMOIHEHUS pPaOOThl 3HAHUA, YMEHUA H
AJIEMEHTHl KOMIETEHLIUH, TEOPETUUYECKOE H3JI0KEHHE HEOOXOJMMOro Marepuana
(mpu  HEOOXOAMMOCTH TNPUMEpPHl BBINOJIHEHUS 3aJlaHui), BapUaHThl 3aJaHM,
ONKMCAHWE aJrOpUTMa BBINOIHEHUS pPadOTBl M KOHTPOJIbHBIE BOIMPOCHI (C LEJBIO
BBISIBUTH U YCTPAHUTH HEOYETHI B OCBOEHUU MaTEpHAIIA).

Jns  monydyeHus JTONOJHUTEIBHOM, Oojee mnoApoOHOM uH(pOpMaUU 10
OCHOBHBIM BOIIPOCaM y4€OHOUW JUCUUIUIMHBI B KOHIE METOJUYECKUX PEKOMEHIalni
IIPUBENIEH NIepeyeHb UHPOPMAIIMOHHBIX HCTOYHUKOB.

OT4eTbl CTYACHTOB MO MPAKTUYECKUM padoTaM JOJKHBI COAEpKAaTh HOMED,
Ha3BaHME U 1IeJIb pabOThI, BBHINOJHEHHbIC 3aJaHUsl U WX PE3yJIbTaThl, OTBETHI Ha
KOHTPOJIbHBIE BOMPOCHI U BHIBOJBI 10 MPOEIaHHON padoTe.

TUTYyJIBbHBIN JTUCT JOJIKEH OBITH 0()OPMIIEH B COOTBETCTBUU C MPUJIOKEHUEM A.



IlepeyeHb NPAKTUHYECKUX 3AHATHHA

Kou-
Ne HanmeHoBaHue NpaKTH4eCKOH PpadoThI BO
4acoB
1 | Onpenenenue OCHOBHBIX XapaKTEPUCTUK KOPOOKU CKOPOCTEH 4
2 | IlocTpoenue rpaduka 4acTOThl BpalllEHUs IIIMAHICIS 4
3 Pacuer HacTpoWKM U HaJlaJIKU YHUBEPCATBHOTO TOKAPHO-BUHTOPE3HOTO 4
CTaHKa
4 Bri6op o6opynoBanus 1t o0pabOTKHU JAeTaiu Tuma «Bamy Ha TokapHYIo 4
OTIepaIfio
AHanu3 KOpoOKHU CKOPOCTEN TOKAPHO-BUHTOPE3HOI'O CTAHKA,
S | COCTaBJICHUE YPABHEHUSI KHHEMATHYECKOro OajlaHCca U BBIUUCICHHEM 4
4acTOT BPALLEHUS IIMUHAEIS CTaHKa
6 Br160p o6opynoBanus 11 00paboTku Jetanu tuna «Brynka» Ha 4
TOKapHYIO OIlEepaIiio
7 Br160p obopynoBanus 11st 00paboTku aetanu tuna «Bam» Ha 4
bpe3epHyIo onepaluio
8 | AHayIU3 KOHCTPYKIMHU U HAJIaJKU YHUBEPCATbHON JAETUTEIbHOMN rOJI0BKU 4
9 Br160op ob6opynoBanus 1ist o0paboTku aetanu tumna «Bam»y Ha 4
UM (OBAIbHYIO OTIEPALIHIO
Onucanne yCTpOCTBa U MIPUHIIUIIOB pa0OTHI OCHOBHBIX Y3JIOB
10 4
komruiekca moxenu ACBP-041
UTOro 40

Kpurepuu oueHuBanus:

- OIICHKA «OTJIMYHOY» BBICTABIIAECTCS O0yYarOMIEMyCsl 32 pabOTy, BBHIITOJTHEHHYIO

CaMOCTOSTENIbHO 0€30IMO00YHO, B TIOJHOM O0BEME C YUYETOM palMOHAIbHOCTU

BBIOPAHHBIX PELICHU;

- OLICHKA «XOPOLIO» BBICTaBIsIeTCs 00ydaromeMycs 3a paboTy, BHIIOJIHEHHYIO

B IIOJIHOM 00BEME C HCA0YCTaMU, UCIIPABJIICHHBIMHU CaMOCTOSATCIILHO IO HABOAAIINM

BOIIPOCAM IPENOJaBATEI.

- OLIEHKa «YJOBJIETBOPUTEIHHO» BBICTABISAETCA OOydarolmeMmycsi 3a padoTy,

BBIIIOJIHCHHYIO € HEAOYCTAMHU, UCITPABJICHHBIMU C IIOMOIIBIO IIPCIIOAABATEIIA,




- OOCHKAa «HCYAOBJICTBOPUTCIBbHO» BBICTABIIACTCSA 06yqa10meMyc;I 3a pa60Ty,
BBIIIOJIHCHHYIO B HC IIOJIHOM ooBeme (MGHCG 50% IMPpaBHUJIBHO BBIITOJIHCHHBIX SaﬂaHI/Iﬁ

oT o01m1ero oobema paboThI)



ITPAKTUYECKAS PABOTA 1

Ha3Banme paborbl: OrmpenencHie OCHOBHBIX XapaKTEPUCTUK KOPOOKU
CKOPOCTEH.

Heap padoTbl: @opMUPOBAHUE YMEHHS COCTABIATH KUHEMATUYECKYIO CXEMY
KOPOOKH CKOPOCTEH U BBIMOIHATH KHHEMATHUYECKUI pacyer.

YMEHUsI:

— YWTaTh KHHEMATHYECKUE CXEMBI.

3HAHMA (aKTyaJIn3aIms):

—  KJaccu(puKanuio 1 0003HAYCHUST METAJIOPEKYIIIUX CTAaHKOB;

— Ha3Ha4yeHus, 00JacTh NPUMEHEHHMS], YCTPOUCTBO, TPUHIIUIIBI PAOOTHI,
HaJaJKy ¥ TEXHOJIOTHYECKHE BO3MOKHOCTH METAJUIOPEKYIUX CTAHKOB, B T.4. C
YUCJIOBBIM ITPOrpaMMHBIM yripaBieHueM (UI1Y).

Teopernueckuit MaTepua:

KopobOka ckopocTeil coCTOMT U3 IBYX KHUHEMaTWuyeckux Ilerneu. [lepBas uemnb
BKJIIOYAET TpU 3yOuaThIX Kojeca Zi, Zp, Z3. BTopas uenb oOpa3oBaHa JMIIb Mapou
3y04aThIX KOJEC Z4, Zs. Bee 3yOuarbie konéca — nmpsiMmo3yOble IMIMHIPUIECKHUE.

Ha BxomHom (ObicTpoxonHOM) Baidy | pacmonoxkeHsl JBa  3yOuUaThIx
KOJieca Z1 M Z4 ¢ 3y04yaThiMU MOAyMy(pTamMu Ha MX BHYTPEHHUX TOpIax M 3yOuaras

MydTa 1 MeXTy HUMH.
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Pucynok 1 - Kunemarndeckas cxema KOpOOKH CKOPOCTEH

Jlnst mepegadm  KpyTAMIETO MOMEHTa 3yOdartas Mmydrta 1 ¢ MOMOIIBIO
[IUIMIIEBOTO COEIMHEHUs cBsizaHa ¢ BajioMm |. C momoImipio PyKOSTKH 2 3yOdaras
MydTa 1 MOXKET mepeMeniaThCs IO IIIUIaM BIOJh OCH Bajia |l ¥ BXOIWTH B
3areruieHne ¢ noiaymydroi 3ybuaToro koseca zi (pu MepeMeIieHuH BBEPX) WU C
noyMmydToil 3ybuaTroro KojecaZs (IpU TIEPEMEIICHUH BHU3). 3yOdarbie ke
KOJIECA Z1 U Z4 HACAKEHBI HA BaJl CBOOOAHO M KECTKOM CBSI3M C HUM HE HMEIOT.
OcranpHbIe 3yOUaThie Kojeca JUIs Mepeaadn KpyTSIero MOMEHTa ®KECTKO CBSI3aHbI C
COOTBETCTBYIOIIMMH  BajlaMd  IIMIOHOYHBIMA  COCIWHCHUSMH:  KOJIECO Z2 C
npomMexyTouHbIM BasioM |1, koseca z3 u Zs ¢ BeixogHbiM Bajiom 1.

B pesynbrare Takoro ycTpoHCTBa KOpOOKa CKOPOCTEH MO3BOJSET MOIYYUTh
JBa pa3iMyHBIX IepeaaTovyHbXx uuciaa. OAHO mepenaToyHoe YUCio Uy MOJTydaeMm,
nepemenias 3youatyro Mmydty 1 BBepx, pu €€ COETMHEHUH C 3yOUaThIM KOJIECOM Zj.
B orom cmywae pabortaer KuHEMaTHYecKas IIeMb Z1, Zp, Z3, 3yOdaTble IKe
KOJIECA Z4, Z5 BPALIAKOTCS BXOJIOCTYIO.

[lepenatouHoe oTHOIIEHUE TIepeaaun U3 3-X 3y0UaThix KOIEC 71 , Z2, Z3 Oyner

PaBHO NPOU3BEACHUIO NEPEAATOYHBIX OTHOIIEHUH JABYX CTYTEHEH

'H,:I:, = 'Hl "L[E_.
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Kak BumgHO, 3y0uaToe KoJjieco Z; Ha BEIMYUHY TIEPETaTOYHOTO OTHOIICHUSI BCEH
nepenayyd HUKaKoro BIMAHMS He okasbiBaeT. [losTomy mojgoOHbIe 3y0darhie KoJieca
MOy HANMEHOBAHHE «Iapa3suTHBIX». Hanumume mapasuTHOrO 3y0UaToro koseca
B IIepeade CKa3bIBACTCS JIUIIIh Ha HAMPABICHUN BPAIICHHUS BRIXOJHOTO BaJa.

Bropoe nepegarounoe OTHOIIEHHE Up) IOTYy4YaeTcss B TOM Cllydae, KOrja
3yOuatas mydTta | mepemeniaercs BHHU3 M BXOIWT B 3allelICHUE C 3y04aThIM
KojiecoM Zs. [lpu 3TOM B paboTy BKIIIOYAETCsA TMepejaada, COCTosAlmas U3 JBYX
3yOuaThIX KOJEC Z4,Z5. 3yOuaThle ke KoJyecaZi,Zp,Z3B ITOM ciaydae OyayT
BpaIiaThCcs BXoJocTyr0. [lepenaTounoe OTHOIIICHUE TIPU 3TOM OyAEeT paBHO

I

Upyy = —.
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Ecnu 3yOuatast MydTa OyeT HaxO0IUThCS B HEUTPAJIBLHOM IOJIO’KEHUH, T.€. HE
OyIeT cuerieHa HU C Zi, HU CZ4, TO B 3TOM Cllydyae JABI)KCHHE Ha BEIOMBIN
(TMXOXOMHBII) BaJI IEpEAABATHCS HE OYJIET, M OH OCTAETCsl HETIOABHIKHBIM.

3aganue. OmnpenenuTs OCHOBHBIE XapaKTEPUCTUKU KOPOOKM CKOpocCTel
(pucynok 10b mpunoxenws)

Xoa padoTbl

1. Onpenenutp KOJIMYECTBO BAJIOB, OT BEAYIIETO 10 IIMTUHAES.

2. OnpenenuTh Yucio 3y0UaThIX KOJIeC U OJIOKOB MIECTEPEH Ha KaXKIOM Baly.

3. OnpenenuTs Ynucio 3yObeB Kaxa0ro 3y0uaToro 3JeMeHTa.

4. VI3aMepuTh HapyXHBIM TMaMeTp Kaxaoro 3y0uaToro 3JIeMeHTa.

Pe3synbratel paboThl o nyHKTaMm 1 — 4 3anectu B Ta0aumy 1.

Tabnuma 1 — [TapameTpsl KOPOOKH CKOPOCTEH.

Hanmenosanue Banbr

napamerpa 1 2 3 4 5 6

Yyciio 3y0UaThIX KOJIEC HA
BaJIE
Ywcio 3y0peB

Yuciio 3y0yaTeix 0JIOKOB
Ha Basie Ywmcio 3yObeB

JluameTpsbl 3y0UaThIx
KOJIEC




Monaynb ITo 3amepy
m 1o pacuety
MexoceBoe paccTosiHUE

5. BBIMOTHUT, KUHEMATHYECKYI0 CXEeMYy KOpOOKY CKOpOCTEH, HCHOJIb3Ys
YCJIOBHBIE O0O3HAUYECHUSI KMHEMATUYECKUX Map U M300paKCHUs] KUHEMATHUYECKUX
CXEM.

6. OnpenenuTs MOAYJIb IIECTEPEH B 3alleTUieHUH Mexay 1 u 2 Bamamu, 3 u 4
BaJlaMM © T.J. (MOAyJib IIECTEPEH OPUEHTHUPOBOYHO MOKHO 3aMEPUTH
ITAaHTCHIIUPKYJIEM).

7. OnpenenuTs MEX0CEBOE paccTossHrE Mex Ty Banamu (1 u 2, 3 u 4).

8. MexxoceBoe paccTosHue OPUEHTUPOBOYHO MOHO 3aMEepUTh
ITAaHTCHIIUPKYJIEM.

9. YTOUHUTh MEKOCEBOE pPACCTOSIHUE pPACUYCTHBIM IIyTEM: ONpEIeTIcHUE
MEKOCEBOT'O PACCTOSHUS IyTEM pacueTa Mpou3BoAUTCs no popmyie 1:

a=m(Z1+22)/2 (1)

10. YTOYHWTH MOIYJIb pacdeTHBIM myTeM. OmnpeaeneHne MOy pacyeTHBIM
MyTEM MPOU3BOJIUTCA 110 3aMEPEHHOMY JMAMETPy BepiirH 3yObeB De 1 unciy 3yObeB
Z u3 popMyIisl 2:

De=m(Z+2) (2)

[Toy4yeHHbIE 3HAUEHUSI MOJTYJISI OKPYTIISATH IO CTAHIAPTHOTO.

Pe3ynbTaTel paboThl 3aHeCTH B Tabuiry 1.

11. OmnpenenuTs YUCIO MEepeaad KOPOOKH CKOPOCTEH.

12. Omnpenenuth HauOONBIIYIO ¢ HAMMEHBIIYI) YacTOTy BpallEHUs
MIMUHACHS TPU BKIIOYECHHUH JIeBOTO (Ppukimona (6e3 mepeOdopHOM Tpymmbl), eciu
gactoTa BpamieHus 1 Bama 100000/MyUH 1 1uamma3oH 49acTOT BPAIICHUS IIIITHHISIS.

13. BplyucauTh MOKa3aTelb T'€OMETPUYECKOW MPOTpeccur ¢ U BBIOpATh
OJMDKAMIIKI CTaHIAPTHBIM.

14. OmnpenenuTs nepeaaToOuHbIe OTHOIICHHS 3y0UaThIX Map, Kak (PyHKIUIO

I =1(¢").
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15. Omnpenenuth 4YacTOThl BpalllEHUs INIUHAENS Ha KaXJIOoM mepenaye.
YacroTy BpalleHUs WIMUHAEIS B 00/MUH MOXHO OIPEAEIUTh, 3Has MEpelaTOuHbIe
OTHOLIEHUS M 4YacTOTY BpaiueHus |-Bana. Pe3ysnbrarel paboThl 3aHECTH B TaOIUILy 2.

Ta6nuna 2- [TapameTpbl KOPOOKH CKOPOCTEH.

[TepenaToynbie OTHOIICHUS
Yuco nepenad Mex Iy _ YacToTsl BpallleHHUs
BaJaMU Zi X (¢¥) BaJIOB, 00/MUH
Zi+1
I-11
[-111
Hi-1v
V-V
V-VI

16. OpopmuTh BBIBOJ IO BBHITIOJIHEHHOU paboTe.

ITPAKTUYECKAS PABOTA 2

HaszBanue padorsi: [locTtpoeHue rpaduka 4acToThl BpalleHUs IIITHUHIEIS.

Heas padorbr: dopmMupoBaHHe YMEHHsS COCTABISATh TI'padUK YacTOTHI
BpallleHUsT IUMUHAENsS C TOMOMIbI0  TIpadoaHaIUTHYECKOr0o  MeTojga Ul
KMHEMaTHUYECKOT0 pacyeTa KOpOOKH CKOPOCTEM.

YMEHMS:

— YUTaThb KHNHEMATUYECKUE CXEMBI;

—  BBINOJHATh KHHEMATHYECKYI0 CXeMY KOPOOKY CKOPOCTEH;

—  BBINIOJIHATH KHHEMATHUECKHUM pacueT KOPOOKU CKOPOCTEH.

3HAHMA (aKTyaJIn3alus):

—  KJaccUu(UKAIKIo U 0003HAYEHUSI METAJUIOPEXKYIUX CTAHKOB;

— yCIIOBHBIE 0003HAYCHHS] KHHEMATHYECKUX CXEM.

Teopernuecknii MaTepuaJ:

Jlnst  rpadudeckoro HM300pakeHUsT KUHEMATHYECKUX CBSI3€H  MPUBOJIOB

METAIOPEXKYIIMX CTAHKOB, a TaKXKe s ONpPEIETICHHUs KOHKPETHBIX 3HAYEHUN

NnepeaaToO4YHbIX OTHOILICHUH BCEX nepcaad mnmpuBoaa M 4YaCcTOT Bpall€HHUS BCECX €I0

11




BaJIOB CTPOSAT Ipaduk yacToT BpauieHus mmnuHaesns. [loctpoenue rpadguka HaynHAIOT
C CO3J1aHus CTPYKTYPHOU ceTku. CeTKa CTPOUTCS B COOTBETCTBUM C KHHEMATHYECKON
CXEeMOH MpHBOAA CTaHKA U COCTOUT M3 BEPTHKAIBHBIX U TOPU3OHTAJIBHBIX JMHUM.
Yuciio BepTUKAIBHBIX JIMHUM CETKH JTOJDKHO PABHSTHCS YMCTY BCEX BaJOB MPHUBO/IA,
BKJIIOYAsl BaJ AJIEKTPOJIBUTATENA. | OpU30HTANbHBIE TUHUH MTPOBOAST HA PACCTOSHUU
paBHOM Igj . UucCiiO TOPH3OHTANBHBIX JIMHUN JOJDKHO PABHATHCS YHUCITY 4YacTOT
BpalleHUs Baja IIMUHES. ['OpU30HTAIBHBIM JTMHUSM (CHU3Y BBEpX) MPUCBAUBAIOT
3HAYEHUs] YacTOT BpAIlEHUS Bajda IIMHHIACIHS OT NiJ0 Nmax. ['paduk yacToThl
BpallleHUsI CTPOUTCS HAa CTPYKTYPHOM CeTKEe ¢ HCHoJib30BaHWeM Jydei. Jlyuw,
MIPOBE/ICHHBIE MEXJY BEPTHKAJIBHBIMH JIMHUSIMH, O0O3HAYAIOT Mepefady MEXKIy
IBYMsI BaJlaMd TIPUBOJ@a C COOTBETCTBYIOIIMM TMEPENAaTOUYHBIM OTHOIICHUEM.
CTpyKTypHasi CeTKa COJEPKUT CIEAYIOLIME JAHHBIE O MPUBOAE: KOJIUYECTBO TPYIIT
nepenay;, 4UCIo Tepenad B KaxAOW W3 TPYyMM, MEepelaTOuYHOE OTHOIICHHE BCEX
meperady W BCETO MPUBOAA MPH BCEX YacTOTaX BpAlICHWs MIMHHIACIS; YHUCIIO
BO3MOJKHBIX YacTOT BpalllCHWs BCEX BaJOB TMPU BCEX BKIIOYCHUSAX IMepesay;
JMaa30H PeryJINpPOBaHNS KaKI0W TPyMIbI Iepeaad, KaKaoro Baja U BCETo MPUBO/IA.

3ananme. [loctpouth rpaduk yacToThl BpamieHus mmuHAens (pucyHok 11b
MPUIIOKEHUS )

Xoa padoThl

1. OmnpenenuTs 3a1aHHBIC YKCIIa 0OOPOTOB IIIITHUHIEIIS.

Ny =
Nmin =
Nmax =
¢ =
2. OmpenenuTth YUCIO CTYTIEHEH «Z» mpuBoja mo Gopmyie 3:
Z:pa'pb'pc""pn (3)

3. OmnpeneneHue yrucesl 000POTOB BBIXOHOTO Bajla IPUBOAA OT Nmin 0 Nmax
4. TlocTpoeHre BO3MOXKHBIX BapHAHTOB CTPYKTYPHBIX CETOK B COOTBETCTBHH
C BBIOpAaHHOW CTPYKTYpHOH ¢opMynold U BBIOOpP ONTHUMAJIBHOTO BapHUaHTa

CTPYKTYPHOM CETKH.
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Z= pa(xa) ) pb(Xb) ) pc (Xc) Py (Xn)
Omnpenenenre nepeaaToYHbIX OTHOIICHUH nepeiay.
Omnpenenenune yrcen 3yObeB 3y0UaThIX TIEpeiad U TUAMETPOB IIIKUBOB.

HOCTpOCHI/IG I‘pa(l)I/IKa YaCTOThI BpalllCHWA IITMHACIIA.

o N o O

OdopmMuTh BEIBOJ 1O BHITIOJHEHHOHN padoTe.
INPAKTHYECKAS PABOTA 3

Ha3Banue padorbi: Pacuer HACTpOMKM M HAJIaJIKa YHHUBEPCAJIBHOTO TOKAPHO-
BUHTOPE3HOTO CTAHKA.

Hear padorbi: POpMUPOBAHHE YMEHUS ONPENEIATh PACUETHYI) YacCTOTYy
BpaIllCHUS] IIIITUHACIS.

YMEHUSsI:

—  BBINOJHSATH ICKU3 CTAHKA,

—  YUTaTh KHUHEMATUYECKUE CXEMBI;

— ONPENEeNATh PACUETHYIO YaCTOTY BpalllCHUS IITHH/IEIIS;

3HAHUA (AKTyaIn3aIms):

—  KJaccu(pUKaLM0 U 0003HaYEHUsI METAJUIOPEXKYIUX CTAHKOB;

— Ha3HayeHWe, 00JacThb NPUMEHEHHUS, YCTPOWCTBO, NPUHIUIBI PAOOTHI,
HaJlaJIKy W TEXHOJOTMYECKUE BO3MOXKHOCTU METAJUIOPEKYIIMX CTAaHKOB, B T.4. C
YHCJIOBBIM IIporpaMMHBIM yripaBieHuem (UITY).

Teopernueckuit MaTepuas:

Hanankoii Ha3bIBalOT MPOIIECC TMOATOTOBKH TEXHOJOTMYECKOTO 000pYI0BAHUS
M TEXHOJOTMYECKOM OCHACTKM K BbINMOJHEHUIO omnpeaenéHHon omnepauuu (I'OCT
3.1109-82). Hamanka TokapHO-BUHTOpe3HOro crTaHka 16K20 nHa o0paboTKy
3arOTOBKH BKJIFOYAET: YCTAHOBKY PEXYUIUX HHCTPYMEHTOB M MPHUCIIOCOOJICHMUS,
HaJaJKy PeKUMa Pe3aHusl IS KaXKJI0TO U3 MHCTPYMEHTOB U HaJIaJKy WHCTPYMEHTOB
Ha BBINOJIHSAEMbIC Pa3MeEPhI.

VYcraHoBka u 3akpermieHwe pesna. [lepeq TodueHMEeM HYKHO NPaBUIIBHO

yCTaHOBHTH pe3ell B pesleaepkarene. BepmmHy pesnia peKOMEHIYETCs
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yCTaHaBJIMBAaTh HAa YPOBHE BBICOTHI LEHTPOB CTaHKa. JlJis 3TOro MNPUMEHSIOT
NpOoKJIAAKU (He OoJbllle JOBYX), MOMeEIas MX MOJl OMOPHOM MOBEPXHOCTHIO pE3la.
[TonoxkeHne BepIIMHBI pe3lla MO BHICOTE IEHTPOB MPOBEPSIOT MOABOJKON €ro K
BEpIIMHE KOHyCa IMPEABapUTENIbHO  BBIBEPEHHOI'O IO  BBICOTE  IIEHTPA,
YCTAaHOBJICHHOTO B MIMHOJIY 33 HEH 0a0Ku.

[Ipu ycTaHoBKe pe3iia HE0OXOIUMO CIEAUTH 32 TEM, YTOOBI €0 BBICTYITAIOIIA
yacTh Obl1a ObI BO3MOXKHO Kopoue — He Oosblne 1,5 BbICOTHI ero crepxHs. [Ipu
00JIBpIIIEM BBUIETE PE3el] MOKET BUOPUPOBATh, a 00paboTaHHas! MOBEPXHOCTh B TAKOM
Cily4ae MOJy4YUTCs HETJIaIKOU, CO clielaMy BUOpaIuil.

3akperuieHre peslia B pe3leepkaresie T0KHO ObITh HaJEKHBIM U POYHBIM,
MO3TOMY pe3ell 3aKPEIUISIIOT HE MEHEe YeM JIByMsi 00JITaMH, KOTOPhIE PaBHOMEPHO U
TYTO 3aTSATUBAIOT.

YcTaHOBKa M 3aKperyieHHe 3aroToBKH. J[Js yYCTAaHOBKM U HaI&XKHOTO
3aKpEeIJICHHs] KPYTJIBIX 3aTOTOBOK C OTHOIIIEHWEM JUIMHBI 3aTOTOBKU K €€ AHaMEeTpy
0 YETHIPEX HUCHOJB3YIOT TPEXKYJAUKOBBIE CAMOLEHTPUPYIOIIME TIaTPOHBI.
3aroToBKH Oonbiei JUTAHBI YCTaHABIIMBAIOT B TPEXKYJIAYKOBBIX
CaMOIICHTPUPYIOUTUX MaTPOHAX C MOKUMOM IIEHTPOM, PACIIOJIaraeMbIM B OTBEPCTUU
MUHOJU 3a7Hel 0a0ku, Tu0O0 B IIEHTpaxX C MCIOJb30BAaHWEM MOBOJKOBOrO MaTpoOHa,
3aKpeIIIeMOro Ha MIMHUHJENE cTaHka. s obecrmeueHus: TaKoro 3aKperuieHUs Ha
3aroTOBKE C JBYX CTOPOH JIOJDKHBI OBITh MPEABAPUTENIBHO CHENaHbl EHTPOBBIC
otBepcTHs. C 1eNbI0 YMEHBIICHUS U3HOCA 33/IHETO IIEHTPA €r0 KOHEIl, MCIIOTHEHHBIN
B BHJIC KOHYCA, JICJIAI0T BPAIAIOIIAMCS.

Hananka pexxuma pesanusi. K snementaM pexxuima pe3aHusi OTHOCST CKOPOCTh
[JIaBHOTO JIBM>KEHUSI pE3aHMsl L, M/MUH, 1Toa4y S U TiyOUHy pe3aHus t, MM.

CKOpOCTBIO  TJIaBHOTO  JBW)KCHMS pPE3aHMsl L Ha3bIBAIOT  PACCTOSIHHE,
MPOXOJUMOE TOYKOW PEKyIIed KPOMKH HHCTPYMEHTAa OTHOCHUTENIBHO 3arOTOBKH B
eIMHUILY BpeMeHH. [Ipy ToueHNr CKOpOCTh pe3aHus L OMPEACIIAIOT o GopmyTie

v = 7nD1/1000,
rie D—  nHambGonpmuii  guamerp — oOpabaTbiBaeMOMl  MOBEPXHOCTH

3aroToBKHU 1 (pUCYHOK 2), MM;
14



N — YacToTa BpalleHUs 3ar0TOBKU, 00/MHH.

[lomaueld S Ha3BIBAIOT  pACCTOSIHUE,  NPOXOJUMOE  MHCTPYMEHTOM
OTHOCUTEJILHO 3aroTOBKM B HAIpaBJICHUM JBWKEHUS mogauu Ds3a eguHuily
BpeMeHU. Ha ToKapHBIX CTaHKAaX MPU YCTAHOBKE 3HAYEHHUS IMOJA4YM C TOMOIIBIO
PYKOSITOK KOPOOKH MOJa4 B Ka4eCTBE €IWHUIIBI BPEMEHU MPUHUMAIOT OJWH 000pOT
3aroToBkH. Takylo mMojady Ha3bIBAIOT MOJa4Yeld 3a OJWH OOOpPOT 3aroTOBKH M

0003Ha4awT S,, MM/00.

¥ Z
D 2 /f /
[ L/
Q =4
l _ ' 1
1 ] 3
s l

Pucynok 2 — Cxema ToueHust

['myOuHOW pe3aHusi t HA3BIBAIOT PACCTOSHUE MO0 TEPENCHIUKYISIPY MEXIy
oOpabatpiBaemoii 1 1 00paboTaHHOM 2 TOBEPXHOCTSAMHU 3arOTOBKH. B COOTBETCTBHH
c 0003Ha4YCHUSIMH, JAaHHBIMH Ha pucyHke 1.12, riyOuHa pe3aHusi onpenessieTcs mo
dopmyite t = (D — d)/2, rme D u d — cooTBeTCTBEHHO AMaMETPhI 00pabaThIBAEMON U
00pabOTaHHON OBEPXHOCTEM.

VYcTaHOBKY peXMMa pe3aHusi Ha CTaHKE OCYIIECTBISIOT, PYKOBOJACTBYSCh
3aJIaHHBIMU WJIM BBIOPAHHBIMH TI0 CIPABOYHUKAM 3HAYCHHUSIMH 3JIEMEHTOB pPEKHMMa
pe3aHusi, CIEAYIOIMNUM 00pa3oM.

[To 3amanHOMYy WM BBIOpAaHHOMY 3HAYEHHUIO CKOPOCTU TJABHOTO JBW)KCHUS

pE3aHus L PACCUUTHIBAIOT YACTOTY BPALIECHUSI IUIUHAEIS Npaca IO (POpMYyIIE

Npace = 10000/7D
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Bcenen 3a 3TuM BBIOMPAIOT MO MACOPTHBIM JAHHBIM CTAHKA YacTOTY BpallleHUsI
IIIUHAETS Ner, BBIIOJIHUB YCIOBHE Ner < Npacy, U YCTAHABJIMBAIOT PYKOSTKH KOPOOKH
CKOPOCTEN B MOJOXKEHUS, COOTBETCTBYIOIIHNE 3TOMY 3HAUECHHIO.

Hanaaka momauM HMHCTpYMEHTa 3aKIIOYaeTcs B YCTAHOBKE PYKOSTOK Ha
KOpOOKe 1Mo/1a4 CTaHKa B MOJOXKEHHs, 00eCTIeunBaloNIue 3HaYeHHUE M01a9u S, paBHOE
WJIM MEHbIIIEE 3HAUEHHIO MT0/1a4H, YKA3aHHON B TEXHOJOTUYECKON JOKYMEHTALNH.

st pasMepHOM HallaIKU CTaHKa W TOJy4YeHHUs Mpu o0pabOTKe 3aJlaHHOTO
IUaMeTpa 3aroTOBKH, pe3el] HEeOOXOAMMO YCTAHOBHTH Ha TpeOyemylo TIIIyOUHY
pezanus t. Ha TokapHBIX CTaHKax Juisl 3TOrO0 NPEIyCMOTPEHO CIEHHAIBHOE
yCTPOMCTBO, Ha3biBaeMoe JuUMOOM. OHO pacHoyiO)KEHO Y PYKOSTKHM BHHTA
MONEPEYHON MOoJauYu U TMPEACTaBISET COOOWM KOO, HA HApPY>KHOM MOBEPXHOCTH
KOTOpPOr0 HaHeceHbI JeseHus. [10BOpoT pyKosSTKM U BUHTa C JIMMOOM Ha OJHO €ro
JIEJICHHE COOTBETCTBYET MEPEMEILECHUIO pe3lia B HAIIPABJICHUU TITyOMHBI Pe3aHus Ha
paccrosinue, paBHoe lieHe jaeneHust numba. Ha crtanke 16K20 nena nenenust aumoa
nonepevyHoi noxauu pesna pasHa 0,05 Mm.

JInst ycraHOBKM riyOuHBI pe3anus t cienyer:

— COOOIIUTH 3arOTOBKE BpallaTeIbHOE JBUKECHUE;

— BpalleHUEM MaxOBHMKa JIBH)KEHHsSI IPOJOJIbHOM MOAA4Yd U PYKOATKH BUHTA
JBUYKEHUS MMONIEPEUHOM N0/1a4u BPYUHYIO MOABECTH Pe3ell K HApyKHOU MOBEPXHOCTU
BOJIM3M TPaBOro TOpLA 3arOTOBKM TakK, YTOObl €ro BepUIMHA KOCHYJIACh
00pabaTbIBaeMOii MOBEPXHOCTH 3arOTOBKY;

— YCTaHOBUTb MOMEHT KaCaHHs U OTBECTHU PE3€L OT 3arOTOBKH BIIPABO;

— BpallleHHeM PYKOSITKM BHHTA MOMEPEUYHOMN MOAAYH, UCIIONIb3Ys JIUMO BUHTA
MOMNEPEYHOT0 JBUKEHHUS, IEPEMECTUTh pe3ell Ha TiayOuHy pe3aHus HEMHOTO
MEHBIIIYI0, YeM ITyOuHa pe3aHus t;

— 00TOYUTH 3aTOTOBKY C PYYHOM MOJauei Ha IJIMHE 3—5 MM U OTBECTHU pe3ell
BIIPABO, 3aT€M OCTAHOBUTH CTAHOK M U3MEPUTh AUAMETP MOIYYEHHOU MOBEPXHOCTH;

— YCTaHOBHUTH pe3ell Ha TIyOMHY pe3aHHs, COOTBETCTBYIOLIYIO MOJIOBHHE
3HAYEHHUS PA3HOCTU MEXAY MOJIYYUBIIUMCS U TPeOYyEMbIM IUaAMETPaAMU;

— BKJIIOYNUTHh MCXaHHUYCCKYIO IMOAa4y pe3la U IMMPOTOYUTH 3aIOTOBKY.
16



3apnanme. Paccuutarh yacToTy BpamieHuss mmuHzaens (tabmuua  1b

TIPUIIOKEHHS)
Xoxa padoThl

1. BpIMOAHUTH 3CKU3 OOpaOOTKM JeTalli Ha CTaHKe, COIJIacHO CBOEMY
BapHUaHTY.

2. BBIIONMHATH OCKW3 CTaHKAa W yKa3aTh OCHOBHBIE 4YacTH, OMHCATh
Ha3HAYEHUE CTaHKA.

3. OmpenenuTh 4aCTOTY BpaIICHHS IIITAH/CSA U TIO1ady.

4. OdopmMuTh BBIBOJ 110 BHITIOJHEHHOHN padoTe.
INPAKTUYECKAS PABOTA Ne4

Ha3Banue pabGorbi: BriObop oOopynoBaHusi i oOpaOOTKM JeTaly THIa
«Bamn» Ha TOKapHYyIO ONeparuio.

Hear paGorbi: dopmupoBaHue YyMEeHHUST BbIOOpa O0OpyJIOBaHUS IS
00paboTKH JIeTaIH.

YMEHMS:

— YUTaTh KHHEMATUYECKUE CXEMBI,

—  BBIIOJHATH 3CKU3 JIECTaNH;

— OCYUIECTBJIATH PAIIMOHAIBHBIN BBIOOP TEXHOJOTHYECKOTO 000pYAOBaHUS
TS BBITIOJTHEHHS TEXHOJIOTHIECKOTO MPOIIecca;

3HAHMA (AaKTyaJIn3aus):

—  KJaccUu(pUKALKO U 0003HAYEHUSI METAJUIOPEXKYIUX CTAHKOB;

— Ha3HaueHue, 00JacTb MPUMEHEHMs, YCTPOMCTBO, NPHUHIMIMBI PabOTHI,
HaJIAJIKy ¥ TEXHOJOTUYECKHE BO3MOKHOCTH METAIOPEKYIIUX CTAHKOB.

Teopernuecknii MmaTepuaJ:

HeoOxomumo yuecTh (pUKCHpOBaHHBIE M BOZMOXKHbBIE (BapHATHBHbBIE) 3aTPATHI.
OuKCUpOBaHHBIC: HAYalbHBIC KAMHWTAIbHBIC BIOXKEHUS, AaMOPTH3AIMs CTaHKa,
NOPOLIEHTHl MO Kpeauty (eciu ecTh). BapuaTuBHbBIE: 3aTpaThl Ha MaTepUalbl,
HPHEPrOHOCUTENM, Ha pabodyl0 CHIy, Ha HWHCTPYMEHTHI, Ha TEXHUYECKOE

O6CJIy}KI/IBaHI/IC M PCMOHT, Ha 3aI1aCHBIC 4YaCTH, B ClIy4dac, €CJIU HOTpe6yeTC}I 3aMcCHa.
17



[Ipu >TOM HagO Yy4YUTHIBaTh, YTO CEOECTOMMOCTH H3TOTOBJICHUS JETald Ha
Oonee JemieBoM OOOpYJOBaHUM, OyIET HUXKE, TMOCKOJIbKY CTAHKH MEHBIIEro
TUIIOPA3MepPa, KaK MPaBUJIO, CTOST JCIICBIIE.

Taxke ceOeCTOMMOCTh M3rOTOBJIEHUSI JETald OYeHb TECHO CBsi3aHa C
MIPOU3BOAUTEIILHOCTEI0O 00paboTku. OMHM W T€ K€ JEeTald MOXKHO H3TOTOBUTH HA
CaMbIX pa3HBIX BHJAaX OOOpPYAOBaHHS, HO B 3aBUCUMOCTH OT TEXHOJOTHH W BHUJA
000pyI0OBaHUsI OHU MOTYT CYIIECTBEHHO OTJIMYATHCS B CE0ECTOMMOCTH.

HyXHO y4WTBIBaTh CEPUMHOCTH MPOU3BOJCTBA, pa3Mep CpeAHEH MapTuu
M3TOTOBJICHUSI CAMOW MEJTKOM U caMOU OOJIBIIION JAeTalIH.

Od4eHb BaXXHO MPOCUYUTATH KOADPUIIMEHT 3arpy3ku 000pYIOBaHUSA KaxKIOTO
TunopasMmepa. Ecinu peub UIeT O Tpymnne TOKApHBIX CTAHKOB ISl BCETO AUaIia3oHa
oOpabaTbIBaeMbIX JI€Tajiel, TO HeOOXOAUMO MPOCUUTATh KaKUE JEeTai HEOOXO0IUMO
oOpabaTblBaTh Ha CTAHKaX MEHBUIEr0 THUIIOpa3Mepa, a Kakhe Ha OOJIbIIEro
TUIIOpA3Mepa.

Eme oaHMM U3 KpUTEpPHUEB B COBPEMEHHBIX IPOU3BOJACTBAX SIBISAETCS
3aHUMaemas Iioniaar oodopyaoBaHueM. He cekpeT, 4To CTaHKH, MOCTPOCHHBIE Ha
HOBBIX MIPUHIUIAX OEPEKIMBOrO MPOU3BOJICTBA MPU OJTHOM U TOM ke padoueil 30He
MOTYT UMETH JI0 1,5 pa3 MEHbIIIYI0 3aHUMAEMYIO0 TJIOIab, KAK CAMUM CTaHKOM, TaK
Y 30HOM 7151 00CITy>KMBaHUsI CTaHKA.

Cxema omnpeneneHus 3aHUMAaeMOM MOl CTAHKOM

A - 30Ha pabOTHI MPOCTOTO OrepaTopa

B - 30Ha 11 BBIABH)KEHUS KOHTEUHEPA CTPYKKU

C - 30Ha [0 MNOJKIIOYEHUS TMOJATYMKA MPYTKA WIM aBTOMATHYECKOIO
MOrpy34rKa

D - 30Ha anekTponikadoB v EHTPATHU30BAHHBIX CTAHIIUN

18



Pucynok 3 - Cxema onpenesieHus 3aHUIMaeMOu ITOIaau CTAaHKOM

["aGaputsl paboueit 30HbI

OTO TaBHBIA TEXHUYECKUU KPUTEPHM, KOTOPBIA OIPEAENSIET BO3MOKHOCTh
00pabOTKH camMOil MEIKON U caMOi OOJIBIION JeTalu.

Jlnst  ToxkapHOro  cTaHka TrabapuThl  paboyell  30HBI  OMPEACTSIOTCS
MEXIICHTPOBBIM PACCTOSIHMEM, XOJaM IO OcCsM, rabapuTamMu Y3JIOB CTaHKa,
PEBOJILBEPHON TOJIOBOM U ee OnokaMu, rabapuramu (Ppe3epHOro MIMUHISS JUIs
MHOTOIIETIEBBIX TOKAPHO-(PE3EPHBIX IIEHTPOB, IMANIA30HOM 3KUMAEMbIX JUAMETPOB
JIFOHETOM.

[Ipu BbIOOpEe cTaHka oOs3aTenbHa MpoBepka rabapuToB paboueill 30HBI 0
IaMeTpy U JUTMHE OTPECIICHHBIM HHCTPYMEHTOM, KaK Ha BO3MOKHOCTh 00pabOTKH,
TaKk ¥ Ha COyJapeHHe NHCTPyMEHTa (WJIM COCETHET0 MHCTPYMEHTa) C OCHACTKOW WIIH

ACTAJIbIO.
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Pucynok 4 — Cxema paboueii 30HbI

Omnpenenenne rabapuTOB MAKCUMAJIBLHOM JETaIH TIPH 00pabOTKE KOHKPETHBIM
WHCTPYMEHTOM (JInarpaMMa coyaapeHuil):
AHnanm3 pabodeil 30HBI C YYETOM pasMENICHHS IIMHHISIBHOTO Yy3Jla U

WHCTPYMEHTA Mpu 00paboTKe:

248 . Z=1350

@315

1560

W= 1250

Pucynok 5 — Cxema paboueii 30HbI
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Ecau IIaHUPYETCA M3TrOoTaBJIUMBATL ACTAJIM M3 IIPYyTKa, TO H€O6XOI[I/IMO

YUYUTBIBATH CIICAYIOIIUEC XaPAKTCPUCTUKH TOKAPHOT'O CTAHKA:

XAPAKTEPUCTUKA [TPUMEYAHUSA

OTBCpCTI/IC IIIMTUHACIIA YeMm oHO 6OJIBHIC, TEM MCHBIIC CKOPOCTH

BpallCHWA MIITMHACIIA.

IIpoxonHoe oTBEpCcTHE [laTpoH orpaHUYMBaET OTBEPCTHE MIMUHAENS. DTO
IaTpoHa KaXy1[asicsl MEJI0Yb, KOTOPYIO 4acTO 3a0bIBAIOT
YUYUTBIBATh. B pe3ynbraTe MOKHO HEOKHUIAHHO
CTOJIKHYTBCS C OTPaHUYCHUEM HIIU

HEBO3MOXKHOCTHIO 00pabOTKH JIeTalu.

[IpoxoaHoe oTBepCTHE OrpaHu4ynBaeT OTBEPCTUE IIITUH/ICIIS.
TATOBOU TPyObI Heo6xoaumo y4uThIBaTh MpU BEIOOPE CTaHKA.
[IpoxogHoe oTBEepcTHE Y Hero ecTh CBOM MapaMeTpbl JJIs1 MPOXOAHOTO
TUAPABINYECKOTO HJIUHIPA OTBEPCTHS, KOTOPBIE HY>KHO MPOBEPHUTh.

3ananme. BrpiOpate o00opyaoBaHHE COMIAaCHO Jcku3y (pucyHok 12b

MPUIIOKEHUS )
Xox padoTbI

1. O3HaKOMHUTCS C DCKA30M IETAINA

2. OcyiiecTBUTh BBIOOp 00OpymoBaHUs [JJIsi 00pabOTKM JeTanud B
COOTBETCTBHUH C ICKHU30M JIETaJIH.

3. BBIMOTHUTH 3CKM3 BHIOPAHHOTO CTaHKA U yKa3aTh €r0 OCHOBHBIC YACTH.

4. OO60cHOBaTh BHIOOP TaHHOTO 0OOPYIOBAHMS.

5. OdopmuTh BEIBOJ 1O BHITIOJHEHHOMN padoTe.
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IHPAKTHYECKAS PABOTA NeS

Ha3Banue padoTbl: AHanM3 KOPOOKH CKOPOCTEH TOKapHO-BUHTOPE3HOTO
CTaHKa, COCTABJICHUE YPAaBHEHUSI KHHEMATUYECKOTO OanaHca U BHIYUCICHUEM YacTOT
BpalCHUS IINUHJEIS CTaHKA.

Hear  paGorpi:  @PopMUpOBaHME  YMEHHMS  COCTaBIIATb  ypaBHEHUE
KHMHEMaTH4ECKOTo OaaHca.

YMEHHS:

— YUTaTh KHNHEMATUYECKUE CXEMBI;

—  BBIOJIHATH PACUYET YaCTOTHI BPAILICHHUS IINMUHACIIS CTAHKA,

— COCTaBIIATh YpaBHEHUE KMHEMATHUECKOTo OajaHca.

3HAHMA (AKTyaJI3amus):

—  KJaccudUKaIuo U 0003HAYEHUSI METAJUIOPEXKYIITUX CTAHKOB,

—  YCJIOBHBIE 0003HAUCHUSI KHHEMATUYECKUX CXEM.

Teopernueckunii MaTepuaJ:

[TpuHIun paboThl pa3IUYHBIX MAIlMH, B TOM YHWCJIE U CTAaHKOB, HATJISIHEE
M3ydaTh IO CXEME, a HE MO0 HMX KOHCTPYKTUBHOMY H300paKEHHUIO. Y CJIOBHOE,
CXeMaTH4eCKOEe H300paKEHHE COBOKYIHOCTH MEXaHU3MOB M YCTPOWCTB CTaHKa
Ha3bIBACTCS KMHEMATU4YeCKOW cxeMoi. M300pakeHUsl 2JIEMEHTOB KMHEMAaTHUUYECKUX
CXEM. CTaHJAPTHU30BAHBI.

Kunemarnueckas cxemMa CTaHKa COCTOMT W3 OTIEIbHBIX KHHEMATHYECKHUX
Lene, NPeACTaBIAIOMMX CcOo00M CHCTEMYy TOCJIEAOBATEIbHO PAaCIIOI0KEHHBIX
3BeHbEB. [lox 3BEHOM TOApa3yMeBaeTCsd JETallb MEXaHW3Ma, BXOJAINAs B
COTIPUKOCHOBEHHME C JIPYyroil JeTanbio (3yOuaTroe KoJieco, BUHT, Tailka, YepBSK,
YEepBSYHOE KOJIECO U T.II.).

MexaHu3M, nepenaromuii Wik Mpeo0pa3yonuil IBIKEHHE OT OJHOTO 3BEHa K
IPYroMy, Ha3bIBA€TCA KUHEMATUYECKOM MTAPOU UJIM MEPEIAdCHl.

B craHkax npuMeHSIOTCS Tepeaadd BpalllaTeIbHOTO JBMXKCHUSI (PEMEHHBIE,
IIeTHbIE, 3y0uaThie, YEPBSIYHBIC U AP.) U MPEeoOpa3yoIIre BpalaTeTbHOE JBIKEHNE B

NOCTyMaTeIbHOE (peeUHble, BUHTOBBIE U JIP.)
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OCHOBHBIM KMHEMAaTHYECKHMM MapaMETpoOM Iepelayd  BpallaTeIbHOTO
JIBWKECHUS SIBISIETCS MEPENATOYHOE OTHOUIEHHWE, KOTOPOE MOKAa3bIBAET, BO CKOJIBKO
pa3 Oonplne (MEHBIIE) YAaCTOTa BPAIICHHs] OJHOTO Baja 1O CPAaBHEHHE C JPYTHUM.
[lepemaTouyHOE OTHOLMIEHUE OMPENEAETCA 3aBUCUMOCTBIO

I = mo/my

e My U M; — YacTOThl BpAIlCHUS BEIYUIETO W BEIOMOIO BaJOB COOT-
BETCTBEHHO.

[lepenaToyHbie OTHOIICHMS PA3IMYHBIX MEpeNad BBIPAKAIOTCSA CJICIYIOIINM
obpazom

PemenHas nepenaua

i:n2/n1=d1/d2n,

rae di u d; — AuaMeTphbl Beaylero U BeaoMoro mkusoB; 1 = 0,94- 0,98 —
KO3(QGULIMEHT,  YUYUTHIBAIONIMN  NPOCKAIL3bIBAHUE  PEMHS  OTHOCUTEIHLHO
MMOBEPXHOCTH IIKHUBOB.

[{ennas nepenaya

= Hz/Hl = Z|/22,

r7ie Z1 U Z; — 4ucia 3yObeB BeAyIel U BEJJOMON 3BE3/I0UECK.

3yOuaras nepenaya

= Hz/Hl = Z|/22,
TZie Z1 ¥ Z; — 4uciia 3yObeB BEAYIIEro U BEJOMOT0 3y0UaThIX KOJIEC
YepssiuHas nepenayda

| = n2/n1 = 21/22,

TJI€ Z1 — YHCIIO 3aX0/I0B YEePBsKa, Zp — YKCIIO 3yObeB UePBAYHOTO KOJeca.

Jns mepenad, npeoOpa3yonux ABMKEHUE, YCTaHABIMBACTCS KUHEMaTHYeCcKas
CBSI3b MEXIY BpalllaTeIbHBIM JABMXKEHHEM OJHOTO 3BEHA C IMOCTYIATEIbHBIM
JBUKEHUEM BTOPOTO.

Ecnu peeunoe 3y0uaToe Kojieco UMEET T 3yObeB, a MOAYJIb PEEUHOT0 KoJieca U
peliku paBeH T, TO 3a N 00OPOTOB 3yOUATOrO KOjeca pelka IMepeMecTUTCS Ha
BeIM4MHY L, paBHYIO

L = ndn = 7mzn mm,
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rae d — aquameTp AeTUTENIbHON OKPYKHOCTH 3y04aToro Kojieca, MM.

B BuHTOBOH mepegade 3a m 00OpPOTOB BHHTA Tailka MEPEMECTUTCS B OCEBOM
HaIpaBJICHUH Ha BeMYuHy L:

L =PnowMmm,

rae P — mar BunTa.

B cnoxHBIX MeXaHWU3Max JIBHKECHHE OT HAYaJIbHOIO 3BE€HA K KOHEYHOMY
NepelacTCss HECKOJIBbKUMHU IIOCIEA0BATEILHO COCAMHECHHBIMUA TI€pelayaMu, T.€.
KHHEMAaTUYECKOHN LIEIbBIO.

OO6miee mepenaToYHOE OTHOIIEHHE KWHEMATHYECKOW IEHU BpallaTeIbHOTO
JIBUKCHUS OIPEACISACTCA IMPOU3BEACHUEM IEPENATOYHBIX OTHOIICHUM OTJIEJIbHBIX
repenay, BXOIAIIMX B JAHHYKO IENb W PAaBHO OTHOLICHHWIO YacTOT BpAIICHUA
KOHEYHBIX 3BEHLEB, T.C.

i06u_1 - i1° i2° i3' 14 in: HKOH/HKa‘{

JlaHHOE€ ypaBHEHHE MO3BOJIAET OINPEACINTh YACTOTYy BpPAICHUS HE TOJBKO
MTOCJICAHETO 3B€HAa, HO 1 JIF000TO MPOMEKYTOUYHOT0, CUUTAS €T0 TTOCICTHUM.

KunemaTnueckue 11enu MOryT COCTOSITh HE TOJIBKO U3 TIEpeay BpalaTEIbHOrO
JBIDKCHUS, HO | TIepeiad, peodpa3yoniuX OJIUH BU IBUKEHUS B IPYTOM.

MaremaTtruueckas 3aBUCUMOCTD, CBSI3BIBAIONIas ABMIKCHUS KOHCYHBLIX 3BCHLCB
KMHEMaTUYECKOH 1eT1, Ha3bIBAETCS YPAaBHEHUEM KMHEMATHUECKOTO OajaHca.

B mMertauiopexXymux CTaHKaX KHHEMATHYECKHM IICMSM  [PUCBAWBAIOT
Ha3BaHMS B 3aBUCUMOCTH OT BBINOJHSAEMbIX UMHU (yHKIUN. Tak, KHHEMaTUYECKYIO
LeNb, IMEPEAaBIIYIO ABHXKEHUE OT OJJEKTPOJABUIaTeNsl K IMINUHICIK CTAHKA,
Ha3bIBAIOT KWUHEMATUYECKOM IETbIO

IJIaBHOTO JBMKEHUS. COOTBETCTBEHHO, LEMU IIIMUHACIL-CYNIOPT HA3BIBAIOT
KWUHEMATUYECKUMH LEIMSIMHA M0Ja4d, KOTOPbIE B CBOK OYEpEdb IOJPA3ICISIIOT Ha
Lenb NPOJOJIBLHOM U 1ENb NoNepeyHor noaad. TokapHo-BUHTOpE3HbIN cTaHOK 16K20
MMEET TaKXKE LEMb YCKOPEHHBIX MEPEMENICHUI CYNNopTa U KHUHEMATHYECKYIO LIENb

TUTSL HApe3aHus pe3no.
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HavanbHbIM 3BEHOM II€NHM TJIABHOTO JIBWXKEHHUS (PUCYHOK 6) SBISETCS
ANEKTpOABUTaTEIb MOITHOCTHIO 11 KBT m wacroTtoit Bpamenus n = 1460 o6/MuH,
KOHEYHBIM — IIITUHACIID.

YpaBHeHHE KHHEMATHYECKOro OajaHca IeNu TIJIaBHOTO JBIDKCHHUS B OOIIEM

BHUAC MOZKHO 3alliMCaThb, KakK

n =n _‘?L . -
mn T Y3LUA. D n r.c.?
2

T€ My — YacTOTa BpAIleHUs IINUHETs, 00/MUH;
I, ;, — YacTOTa BPAILEHHUS 3JIEKTPOJIBUTaTENsl, 00/MUH;
D1 u D,— aumamMerpsl BeaylIero U BEAOMOTO IIKUBOB KIMHOPEMEHHOM
nepeaavyu, MM;
1N =0,98 — koadpurreHT npocKaab3bIBaHUS PEMHS;
1x.c. — 0OOIIIee Mepe1aTOYHOE OTHOILIEHUE KOPOOKH CKOPOCTE.
OOmiee ypaBHEHHE KMHEMATHYECKOro OajaHca IEMu TJIaBHOTO JIBHXKCHUS

HUMCCT BUA:

56 21 45
140

nm:1460——-0,98—§fi1-n41—g-g-%1§§9—>
268 — 15 72 60 K IIMUHAENI0 12 cKopocTen,

39 47 60
38
38
60

_4_8_ — d
30 K IIMWHIEIIO HAapsAMyro 12 ckopocten .
60
B BepTHUKanbHBIX CTONOIAX 3aMMCaHbI MTePeaTOYHbIC OTHOIICHHUS BO3MOMXKHBIX
BApUAHTOB BKJIFOUEHUS MMOJIBHXKHBIX OJIOKOB IIIECTEPEH.
[Ipn Brmouernnn mypTel Mi BieBo (IPSAMOM BKJIIOYCHHUH), IIIUHJETH
MOoJIy4yaeT ABEHAAAaTh Pa3IMYHbIX YACTOT BPAILICHUS HANIPSIMYIO U CTOJIBKO K€ uepe3
mepedop.

Bo3moskHbIE epe1aToOUYHbIE OTHOIICHUS TIepedopa Mpu 3TOM Oy TyT:

15 18 30 1 . 45 18 30 1
i = — — —= g =— =—.— -
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Pucynok 6 - Kunemarnueckas cxema TOKapHO-BUHTOpPE3HOro cranka 16K20

TakuM 00pa3oM, TEOPETHMYECKM INNMHAEAb HUMeeT 24 4YacTOThl BpaIleHUs.
Onnako, BBHAY HOBTOpgeMOcTH dacToT 500 mum- 1, 630 mma-!, ux oOmee
KOJIMYECTBO COKpamaercs 10 22.

BpamarensHoe JBHKEHHE INNUHAENS M IEepeMEIlEHHE CYINIIOpPTa CBA3aHbI

3aBUCUMOCTBIO (pacyeTHbIE IepEMEICHHUS])
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1 06.umm. — Sy,

.60 30 25 K L 28 28 18 15
1 obum. — — . 22 2 L2 A 22 A, 22 22
60 25 45 L N 28 ' 28 445 4y
28 28 35
35 35 28
30
25
o
30
23 24 28 30 32 4 36 17 .,
‘a0 30 Mogs a0 Moy T Mg TR S0
36 41 4,
41 41

rZie T, Z — MOJYJIb ¥ YUCIIO 3yOhEeB PEEUHON MIECTEPHU; pEBEPC.
B oOmem Buae ypaBHEHHE KHHEMATHYECKOro OajlaHca IEMU IMPOJIOJIbHBIX

mogayd 3almuuicTcCs.

60 30 25 .
up. =1 06.mn.@~£-zg “lp gy - g, - TM2, MM/06,

S

Tae Iy, I, 1y — TEPENATOUYHBIC OTHOIICHHS TUTAPhl CMEHHBIX KOJIEC, KOPOOKH
nojay u dapryka.

TabnuyHble 3HAYEHUS BEJIMYMH MOJa4 MOTYT OBITh TMOJYYEHBI TOJIBKO MpPH
YCTaHOBKE CMEHHBIX LIECTEPEH

K/L-L/N= 40/ 86°86/64

YnBoeHHbIe TaOMWYHBIC 3HAYCHHS BETUYHMH TI0J1a4, IIarOB METPUYECKUX U
JIOUMOBBIX Pe3b0 MOTYT OBITH MOJTYYEHBI YCTAHOBKON CMEHHBIX IIECTEPEH

K/L-L/N=60/86-86/48

Benuunna nonepeyHbIX 1oj1ay coCcTaBisgeT 1/2 mpoaoabHBIX.

Mydrta obrona M6 nmo3BoJiieT COOOUIUTh CYNMOPTY YCKOPEHHOE ABMKEHUE OT
OT/EJIBHOTO 2JIeKTpoaBUraTesist MomHocThio N = 0,75 kBT 6e3 BeIKITIOUeHHS pabounx
nojad.

Mexanu3sm  QapTyka HMEET YeThIpe KyJIaukoBble MYy(Thl, KOTOpBIE
npeaHa3sHaueHbl JUIS BKIIIOYCHHS MPOAObHOM (My(dhTel Mg u My) M momepedHoit
nogad (MmypTet Mio u Mg B ipsiMOM ¥ 0OpaTHOM HaIpaBJICHUSX.

3apanme. CocTaBUTh ypaBHEHHE KHHeMaTthueckoro OanaHca (pucyHok 13b

MIPUIIOKEHUS )
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Xoa padoTbl
1. O3HakoMHTCS ¢ KOPOOKOW CKOPOCTEH TOKAPHO-BUHTOPE3HOTO CTAHKA.
2. CocTaBUTh KHHEMATHYECKYIO CXEMY KOPOOKHU
3. CocrtaBuTh ypaBHEHHE KHHEMaTHIEeCKOro Oaanca o gopmynam 4 u 5:
Ecnu HavanpHOE M KOHEYHOE 3BEHBSI MMCIOT BpallaTelbHOE NBIKCHHE, TO
ypaBHEHHE KHMHEMATHIECKOTo OajaHca B 00IIeM BUJIE 3aIUIIETCS
Ty Ky = My (4)
re n, U n, — 9aCTOTHI BpAIICHUS COOTBETCTBEHHO HAYAIHHOTO M KOHEYHOTO
3BEHBEB;
fyn — TIEPEIATOYHOE OTHOIIICHNE KUHEMATUYECKOM 1IETIH.
YpaBHEeHNE KHHEMATHIESCKOTO OaaHca sl [eMH, Y KOTOPOH HadaahbHOE 3BEHO
MMeEeT BpallaTesbHOE JBUKEHUE, a KOHEUHOE — MPSAMOJIUHENHOE
T X iy X H = Sy (5)
rie H — xon kuHemaTudeckoM mapbl, MNpeoOpas3yloliei BpamniaTeabHOE
JBIDKCHHUE B IIPSMOJIMHEHHOE, MM/00;
5, — JIMHEWHOE TIepeMEIIeHIe KOHEUHOTO 3BeHa, MM/C.
4. TlocTpouTh CTPYKTYPHYIO CETKY KOPOOKH CKOPOCTEH.

5. OdopmuTh BBIBOJ 10 BHITIOJHEHHOHN padoTe.
IMPAKTUYECKASI PABOTA Ne6

Ha3zBanue pa6Gorbi: BriGop oOopymoBanus ayig oOpaOOTKM JeTajad TUMa
«BTynka» Ha CBEpIMIIBHYIO OTEpaIluio.

Hear paborbr: dopmupoBaHwe yMeHHS BbIOOpa 00OpYyIOBaHUS IS
00pabOTKH JIeTAIIH.

YMEHHSsI:

— YWTaTh KHHEMATHYECKUE CXEMBI;

—  BBITIOJIHATH ACKU3 JICTaJIH;

—  OCYHIECTBJIATh PallMOHAIBHBIA BBIOOP TEXHOJIOTHYECKOTO OOOpYAOBaHMS
JUTSI BBITIOJTHEHUST TEXHOJIOTHIECKOTO TIPOIIECcCa;

3HAHMS (aKTyaJIu3aIus):
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—  KJaccu@UKaIKo U 0003HAYEHUSI METAJUIOPEXKYIIUX CTAHKOB;

— Ha3HayeHus, 00JacTb MNPUMEHEHHUS, YCTPONCTBO, TNPUHLHUIBI PabOTHI,
HaJlaJIKy W TEXHOJOTMYECKUE BO3MOXKHOCTH METAJUIOPEKYIIUX CTAaHKOB, B T.4. C
YUCJIOBBIM ITpOrpaMMHBIM yripaBieHueM (UITY).

Teopernyeckunii MaTepuaJ:

PanuanbHO-CBEpJIMIIbHBIE CTAHKU UCIIONB3YIOTCS JUIsi OOPA0OTKU €IUHUYHBIX
OTBEPCTUI WJIM OTBEPCTUHM, PACIHOJOKEHHBIX TpPyINIaMU, Ha 3aroTroBKax co
3HAYUTEIBbHBIMU radapuTaMu U MacCOM.

Onepanuu, BBINOJIHAEMbIE HA PaIMAIBHO-CBEPIIMIIBHBIX CTaHKaX:

o (CBepreHue CKBO3HBIX U TIyXUX OTBEPCTHUH.

o PaccBepnuBanne u pacrauuBaHue (MPU HUCIOJIL30BAaHUU PACTOUYHOMU
TOJIOBKH ) OTBEPCTHH.

o Hapesanue pe3p0bl METUHKOM.

o 3eHKepOBaHUE OTBEPCTUM C MOJydeHUEM 00Jiee BHICOKUX KJIACCOB YHCTOTHI
¥ TOYHOCTH 00pabOTKU MOBEPXHOCTU OTBEPCTHIA.

o 3eHKOBaHUE, HeoOxomumoe Uil  (OPMHUPOBAHMS  KOHUYECKHX U
MAJTUHAPUYECKUX TEXHOJOTUYECKUX YTTyOJIeHHUH MO/ TOJIOBKU OOJITOB, BUHTOB U T.]I.

o Pa3BepThiBaHME KOHUUECKUX U ITUIUHAPUYECKUX OTBEPCTU, HEOOXOIUMOE
JUTSL TIOJTyYEHHUSI HY>)KHOM TOYHOCTH M IIIEPOXOBATOCTH TTOBEPXHOCTEIA.

o« Packarka W XOHHUHrOBaHHME TMOBEPXHOCTH OTBEPCTUS (C TOMOIIBIO
pacKaTHBIX U XOHUHTOBAJILHBIX TOJIOBOK).

o Ilompezanme TOpmOB OOOBIMIEK TSI  OOSCIICUCHHS  ITOBEPXHOCTH,
MEePIIECHIUKYJISIPHOW OCH OTBEPCTHS.

Hcnonb30BaHre CHEMHCTPYMEHTA, ONPABOK M IMPUCIIOCOOTICHUN MOBBIIIACT
MIPOU3BOJIUTEIIBHOCTh CBEPJIMJIBHBIX CTAaHKOB, PACHIMPSIET AUANa30H BO3MOKHBIX
oriepariui, mo3BoJIssl BBITOJHATh XapaKTepHbIC, HAPUMED, JJI1 PACTOUHBIX CTAHKOB:
MPOU3BOJINTh BHITAUMBAHME BHYTPEHHUX KaHABOK, BBIPE3aHHE U3 JIUCTOBOIO
MaTepuana jeraieil B Gopme Kpyra.

CornacHo knaccudukanuu Metamuiopexyiiero ooopyaoanus no 'OCT 8-82,

paauanbHbIe CBEPIWIbHBIE CTAHKU OTHOCSATCS K kKiaccy Kl (HopManbHasi TOYHOCTh
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H), 9To cooTBeTCTBYET TpEOOBAaHUAM K CTAaHKaM OOIIEro Ha3HaYE€HUsI B COBPEMEHHOM
MUPOBOH MTPAKTUKE METALNTIO00PaOOTKH.

To4HOCTH paJUaIbHO-CBEPJIMIILHOTO CTaHKa BO MHOIOM 3aBUCUT OT
MPAaBWJIBHOM YCTAHOBKM U 3aKpEIUICHHS €ro CTaHWHbI Ha IOJTOTOBJICHHOM
dbyHaamMenTe, TIIyOMHa KOTOPOTO OMPEAENSIeTCS MaclmopToM OO0OpyJOBaHUS, HO HE
MOKeT ObITh MeHee 0,5 M.

Jnama3zoH BO3MOKHOCTEH 00OpyJOBaHUs JCaeT €ro HCIOJIb30BaHUE
pallMOHAJILHBIM U Ha HEOOJIBIINX PEMOHTHBIX MPOU3BOJICTBAX, U B 11€XaX KPYIHOTO
MAIIMHOCTPOUTEIBHOTO MPEANPUSTHS.

KoHcTpyKius paguaibHBIX CBEPIUIbHBIX CTAHKOB

Kaxxnplil CTAHOK palMaJIbHO-CBEPIIMIIBHOW IPYTIIBI COCTOUT U3:

. KECTKOTO OCHOBAHMSI,
. [WIMHIPUYECKUX KOJOHH (BHYTPEHHEH 1 BHEIITHEH ),

. TpaBepchl (Xx000Ta),

. CBEPJIMJIBHOM TOJIOBKH (IIMUHAETBEHON 0a0KH),

. AIIEKTPUIECKOTO U THIPABIMYECKOTO 000PYI0OBAHUS YIIPABICHUS.

2D I

0 —
\&/ i f '\,‘
Lo,

\/ﬁ |

Pucynox 7 — PaguansHO-cBepamiIbHBIN cTaHOK: 1 ocHOBaHWMe; 2 Tym0a; 3/11 Hacoca

T'UIPABIIMK; 4 KOJOHHA; 5 pe3epByap MoAbeMa OIyCKaHUs PYKU U 3a’KUMa KOJIOHHBI;
6 o/n mmuHaens; 7 3/11 noAbeMa/ONnyCcKaHus pyKy; 8 BUHT MOIbEMa/OITyCKaHUS PYKHU;

9 lnunaensHas 6adka; 10 pyka
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Kunnematuka

['maBHBIC JBWIKEHHMS TIPM CBEPJIMJIBHBIX ONEpalusx — BpallleHHe |
MEepEeMEIICHUE  MUHOJM  INUHAEHs  craHka. KuHemaTudeckue  I1EMOYKH,
BBITIOJTHSIOIIME ~ OTH  JBIDKCHHS,  CHAaOXEHBl  dJJIEMEHTaMHU  YIIpaBJICHUS,
MO3BOJISIIOIIMMH  33/1aBaTh HMHCTPYMEHTY HEOOXOJUMYIO CKOPOCTh BpallleHUS U
nojayy.

BcnomorarensHbie JABUOKCHHS

. MOBOPOT MOJIBMXKHOUM KOJIOHHBI PaJuaibHO-CBEPINUIBLHOIO CTAHKA,
. BEPTUKAJILHOE TIEPEMEIIEHNE KOHCOIH (TpaBepChl),

. ¢dukcalus TpaBepchl Ha KOJIOHHE Ha ONEpalMOHHOM BBICOTE,

. duKcanus MINUHACIBHON IOJIOBKU Ha TpaBepce,

. NEPEKIIFOYEHNE CKOPOCTEN IIMHEIS U oA MUHOJIH.

[Ipu oOpaboTke neraneil Ha paJuaJbHbIX CBEPIMIBHBIX CTAHKAX KOOPJIWHATHI
LIEHTpa OTBEPCTUS U OCU MHCTPYMEHTA COBMENIAIOTCS MEPEABUKEHUEM CBEPIMIBHON
TOJIOBKM OTHOCUTEIBHO HEMOJBHKHOM 3arOTOBKH B IOJISIPHOM CHUCTEME KOOpAMHAT.
Ota cucteMa XapakTepusyercs ABYMs MapaMeTpaMu: YIjoM MOBOPOTa TPaBEpChl U
PaglyCOM MOJIOKEHUS Ha HEW IINUHAEIBHOU I'OJIOBKHU.

O6paboTka OTBEPCTHI MOJ YIJIOM BO3MOXXHa TOJBKO MPH YCTAHOBKE MO
YIJIOM CaMOM 3arOTOBKH C IMOMOIIbIO CIIEUATbHOW OCHACTKU U MTPUCTOCOOICHH.

[TapameTpsl BbIOOpA painaibHO-CBEPIUIBHBIX CTAHKOB:

. MaKCUMaJbHBIM JuaMeTp, 00padaThIBa€MbIii CBEPJIIOM B 3aroTOBKE W3

CTaJIy WM YyT'yHa;

. MaKCUMAaJIbHBIA pa3Mep Hape3aeMOi METYMKOM PE3hObI;

. MOIIHOCTb JIEKTPOJABUTATENS IITUHIEIS;

. paanyc rnepemMenieHus MIMmuHIeTbHON 0a0KH;

. yIoJI IOBOPOTA TPABEPCHI;

. MAaKCHUMaJIbHOE PpACCTOSTHUE MEXJIYy CTOJIOM W TOPLUOM IINMUHAEIA,

ompenensoniee HanOOIBIIYI0 BBICOTY 00pabaThIBAEMOW 3aroTOBKH (32 BBIYETOM

pa3MepoB UHCTPYMEHTA);
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. MaKCHMaJIbHOE BEPTHKAJIHHOE MEepeMEeIIeHNEe MUHOIU C HHCTPYMEHTOM,
ompeensonee rryouny oopadoTKu;

. JMATIa30H TI0/1a49 ¥ KOJIMYECTBO CTYTICHEH BpaIeHUS IITTHHICIS,

. HAJIMYUE CHUCTEMBl OXJIAXKJICHUS HWHCTPYMEHTa W 3arOTOBKH B 30HE
pe3aHusl, a TAK)KEe CUCTEMBI CMa3KH.

3amanue. BrpiOpath 000pyJ0oBaHHE COTJacHO JCku3zy (pucyHok 14b
TIPUIIOKEHHMS)

Xoxa padoThl

1. Osznakomutcs ¢ acku3om Aetanu (IIpunoxenue b)

2. OcymiecTBUTh BBIOOP 00OOpymoBaHHS Il 0O0paOOTKM  JAeTalud B
COOTBETCTBHH C 3CKH30M.

3. BBIMOJHUTH 3CKU3 BEIOPAHHOTO CTaHKA U YKa3aTh €r0 OCHOBHBIC YAaCTH.

4. OO0ocHOBaTh BBIOOP TAHHOTO 000PYIOBAHUS.

5. OdopmuTh BBIBOJ 10 BBINOJHEHHOU padoTe.
INPAKTHYECKAS PABOTA Ne7

Ha3Banue patGorbi: BriOop oOopynoBaHusi s oOpaOOTKH JeTaid TUIla
«Ban» Ha Qpe3epHyI0 Onepanmio.

Heas pa6orbl: @opMHUpOBaHHE YMEHHUS MpPU BHIOOpPE OOOPYAOBaHUS IS
00paboTKH JIeTaH.

YMEHMS:

— YUTaTh KHHEMAaTUYECKUE CXEMBI,

—  BBIIOJHATH 3CKU3 JCTaNH;

— OCYUIECTBJIATH PALIMOHAIBHBIN BBIOOP TEXHOJOTHYECKOrOo 000pYAOBAaHHUS
JUTS BBITIOJTHEHUSI TEXHOJIOTHYIECKOTO MPOIIecca;

3HAHMA (AKTyaJId3amus):

—  KJaccUu(UKAIKIo U 0003HAYEHUSI METAJUIOPEXKYIUX CTAHKOB;

— Ha3Ha4YeHUs, 00JIACTh NPUMEHEHUS, YCTPONCTBO, IPUHLIUIIBI paOOTHI,
HAJIAJIKy ¥ TEXHOJOTHYECKHE BO3MOXHOCTH METAITIOPEXKYIINX CTAHKOB, B T.4. C

YUCJIOBBIM ITpOrpaMMHBIM yripaBieHueMm (UITY).
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Teopernuyeckuii MaTepua:

Kputepun Beibopa dpe3epHOro o0opy10BaHus

Bremonnenne wmetamiooOpabaTeIBalONIMX, B TOM 4HclIe U (Gpe3epHBIX,
ornepanuii TpeOyeT TEXHOJIOTHYECKU CIIOXKHOTO O0OpyAOBaHMs, BBIOOp KOTOPOIO
3aKJII0OYAETCS B HAJIMYMM CHEUUAIBHBIX WHXKCHEPHBIX 3HAHUN W MPAKTUYECKOTO
ombiTa. Pa3zHooOpa3zWe  KOHCTPYKIHMH  (Ppe3epHBIX CTAaHKOB  IPEArojaraet
IPEABAPUTEILHOE COCTABICHUE TEXHOJOTHMYECKON KapThl MPOU3BOACTBA, TIE C
MOAPOOHBIMU XapAKTEPUCTHKAMU YKa3aHbl BCE ATAIlbl U3TOTOBICHUS MPOLYKIUU:

Buabl TEXHOIOTUYECKUX OIEPALIHA.

[TocnenoBaTENbHOCTD BBIIOJTHEHUS.

[leproAUYHOCTH BBITIOJIHEHUSI OHOTUITHBIX OIepaluii

Heobxoanmoe BpeMs Ha BBITIOJIHEHUE TE€X WJIA UHBIX JEHCTBUM.

Yerkoe npeacraBieHue Oyayiero nporu3BoJACTBEHHOTO MPoLecca MO3BOJIUT HE
OIIMOUTHCS TIPU BBIOOPE O00OPY0BAHUSI, UCKIIOUUT BO3MOXHOCTh HEHY>KHOM TPaThl
CPEICTB.

OO61ume napameTpsl (Ppe3epHbIX CTAHKOB

Pasmepsl paboueiil 30HBI. BakHbld KpUTEepUid, MO3BOJSIONIMA OMPEICTUTh
rabapuThl M3roTABIMBAEMBIX JeTajieil. be3ycrnoBHO sICHO, YTO AJi MPOU3BOJCTBA
MEJKUX JeTajlled HyXHbl MajorabapuTHble cTaHku. Ilmomane pabouero crona
JO0JKHA OBITH JIMIIIb HEMHOTO OOJBIIE pa3MEpOB 3arOTOBKA — 3TO HEOOXOIUMO
JUIIb JJ1 y1oOCTBa ee 3akperuieHus. [Ipyn Hanuuuu BakyyMHOTO CTOJIa €ro pa3Mephl
MOTYT COBIAJaTh C rabapuTaMu JIeTaIeH.

BricoTa mopTana ompenensieTcss pacCTOSHUEM OT IJIOCKOCTH pabodero crosia
70 KPOMKH PEXYLIEro MHCTpyMeHTa. HeoOxoIMMo Takke y4YUThIBaTh JMaIa3oH
JBYDKEHUS mmuHaens. YeM Oosbiiie OyayT 3TH JIBE BEIIMYUHBI, TEM OoJiee IMIMPOKUN
CIIEKTp Pa3HOBUIHOCTEH U3IEIUA MOXHO OyJeT TMPOU3BOJUTH Ha JTaHHOM
000py1I0BaHUMU.

CriocoObl  ympaBiieHHsS CTaHKOM. 37ech pa3depeM HEKOTOpbhle CHOCOObI
aBTOMATUYECKOTO YIpaBieHUsi paboToi (¢pe3epHOro CTaHka, I[O3BOJISIONINE

MAaKCHMAJIBHO COKPATUTh PYYHOM TPY[, TOBBIIIAS IPOU3BOAUTEIBHOCTD TPYA.
33



PabGora craHka mnoj yHOpaBiI€HHMEM MEPCOHAIBHOTO KOMIBIOTEpA IpHU
€AMHUYHOM ITPOM3BOJACTBE M3JEIMM. 37E€Ch B 3apaHee 3AJI0KCHHYIO MPOrpaMMy
BHOCATCS HEOOXOAMMbBIE TEXHOJOTMYECKUE PEXHUMBI (4aCTOTa BPAILECHUS [UITUHIEIS,
CKOpPOCTb IOauu 3ar0TOBKU WJIM pab04ero NHCTPYMEHTA U T. [.).

[Ipu cepuitHOM MPOU3BOJCTBE, KOTJa CIPOC HA KOHKPETHBIE U3ENIHS BBICOK, U
HET HEOOXOJMMOCTHM YacTO MEHATh YNPABIIONIYIO IMPOrpaMMy, HCIOIb3YIOTCA
CHELMaJIbHbIE KOHTpOJUIepbl. Bcs TexHosornueckas uHGOpManusi BHOCHUTCA C
MOMOILBIO (PJIEII-KAPTHI.

CrienManbHbIE CHCTEMBI YIPABICHUS MO3BOJIIIOT ABTOMATHYECKH MEHATH
peXUMBI  pabOThI, MPOU3BOJAUTH NEPEHANAJKy HWHCTPYMEHTa, OCYLIECTBIATH
00paTHYIO CBSA3b C JIEKTPONPHUBOJIAMH.

XapakTepuCTUKU INNUHAENA. 37ech oOpallaercs BHUMaHME Ha Takue
napameTpbl, Kak CKOPOCTb BpalleHHs, MOUIHOCTh MPUBOJHOIO 3JIEKTPOIBUTATEINS,
napameTpbl pa3roHa U OCTAHOBKU (IJIABHOCTh, BPEMs), YPOBEHb IIyMa, HaJIU4HE
(GYHKIIUM aBTOMAaTUYECKOW CMEHBI PEXKYIIETO HHCTPYMEHTA.

[InuHaens ¢ BOASHBIM OXJIAKIECHUEM H3AAaeT MEHbLIE IIyMa, a CAMU CTAHKHU
MMEIOT MEHBIIYI0 CTOMMOCTb. BO31ynIHOE OXJIaXAeHUE IIITMHIENIS IPUMEHSAETCS Ha
CTaHKax JJi1 KpyITHOCEPUIHOTO MPOU3BOCTBA.

Kommnekranus crankoB. CTaHOUHOE 000PYI0BaHUE OJTHOTO MOJIEJIBHOIO Psa,
UMesl CX0’Ke€ KOHCTPYKTHBHOE HCIIOJIHEHHE, Pa3JIMYaeTCcsl N0 CBOMM TEXHUYECKUM
XapaKTEPUCTHKAM:

[To mpuBOIHOI MOIITHOCTH M KaK CJIEICTBUE, Macce 00pabaThIBAEMBIX JICTAIICH.

[To MakcHMaJIbBHOMY XOAY IIIUHAEIIS.

[To HaIMuMIO CUCTEM YAAIICHUS CTPYKKH, OXJIAKIECHUS HHCTPYMEHTA.

ABTOMaTH4YeCcKass CMEHa HWHCTPYMEHTa WM BaKyyMHBIM CTOJ HO3BOJISIFOT
MOBBICUTH MPOU3BOJIUTEILHOCTh CTAHKA.

[To TvMy MpUMEHsAEMBIX 3JEKTPOIBUTaTENEH.

Baxxnoe 3HaueHHe UMEIOT mapaMeTpbl cTaHuHbl. Hensbexnbie mpu o0paboTke
BUOpallMu  JOJDKHBI ~ TaCUTbCS  MAcCCUBHBIMM  JJEMEHTAMHU  KOHCTPYKLHH.

LlenpHOCBapHast pama Ooiyee mnpeamouturenabHa. Ho mpu KpymHOM cepuitHOM
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IOPOU3BOACTBE JIMTasg CTaHWHA OOecreuyuBaeT 0o0Jjiee  BBICOKYIHO TOYHOCTh
M3TOTOBJICHUS U3JIETHM.

Bunsr ppesepHbIX cTaHKOB

Bce Buabl CTAaHKOB MOXKHO pa3/IeMTh HAa HECKOJBKO THUIIOB, OTJIMYAOLIUXCS
KOHCTPYKTUBHOM KOMIIOHOBKOM, ITIEPEYHEM BBITIOJIHAEMBIX ONIEPALUU.

["opuzoHTanbHO-(Ppe3epHbI CTaHOK. MIMeeT ropu30HTAIBHO PACHOJIOKEHHYIO
OCh BpallleHUs IIMUHAENSA C 3aKperisieMblM pabOuMM HHCTPYMEHTOM — (pe3oil.
Pabounii cTos coBepiiaeT MOCTyNaTeabHble JBUKEHUS MOAAayu 3aroToBKU. CTaHKU
IIPUMEHSIOTCS B MEXAHUYECKUX, HHCTPYMEHTAJIBHBIX MaCTEPCKUX JJII U3TOTOBJICHUS
Pa3IMYHBIX JACTAICH.

VYHuBepcanbHO-Ppe3epHblii  cTaHoK. (CaMoe MUPOKO pacnpoCTPaHEHHOE
oOpaOaTeiBatoriee  00OpyAOBaHUE Il  €IMHUYHOIO WM  MEJIKOCEPUIHOIO
npou3BoAcTBa. OTiMuyaercd  yCTpOMCTBOM  MeXaHM3Ma  paboyero  croja,
MO3BOJISIIONIMM OCYIIECTBIISITh €r0 BPAIIEHWE B TOPU3OHTAJIBHOM IUIOCKOCTU. Takoe
YCTPOMCTBO MO3BOJIAET (pe3epoBaTh CIUPATbHbIC KAHABKH.

BeprukanbHo-¢pe3epubiii  ctaHok.  lllnuHpaenbHas  rojgoBka — MMEET
BEPTUKAJIIBHOE pacroiiokeHue. [IpuBoa IIaBHOrO JBHXKEHHS CXOXK C KOHCTPYKIMEH
OOBIYHBIX CBEPIMJIbHBIX BEPTUKAJIBHBIX CTaHKOB. CTaHKM MMEIOT TPU HAMPABIICHUS
JBYKEHUS MTOIAUM: MPOJI0JIbHOE, TONEPEYHOE U B BEPTUKAIBHOU MJIOCKOCTH.

[TpumensitoTcst Ui (pe3epoBaHusl KAHABOK IO/ IITMOHKH, CJI0XKHBIX O popMe
M1a30B TUIA JACTOYKHUH XBOCT WK L-00pa3Hoii popMBI.

[IponmonbpHO-(pe3epHblii ctaHok. [Ipumensiercs nust 0OpaOOTKH TIIOCKOCTEH
OonpIMX pa3smepoB, (GacoHHBIX Tpoduiiel KpymHbIX usnenuii. OJHOBpEMEHHOE
MPUMEHEHUE HECKOJIbKUX PaboYrMX MHCTPYMEHTOB MOBBIIIAET MPOU3BOAUTEIBHOCTD
000opyI0BaHUS.

KonupoBanbHo-(ppe3epubiii  ctaHok. Mcnonb3yercss ajii  U3TOTOBJICHUS
(dacoHHBIX MOBEpXHOCTEW  cioxkHOM  ¢opmbl. HMmeer  Bpamarommiics B
TOPU30HTAIILHON IJIOCKOCTH PabOYHii CTON, HA KOTOPOM OJHOBPEMEHHO 3aKpPETLICHBI
KOIIMP M 3aroToBKa. Bpaiasch, KONUp 3aCTaBisET BBINOJHITH JBHKEHUS CTOJIA

COTJIAaCHO CBOMM OYCPTAHUSIM.
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[Toka3zaTenu kauecTBa Ppe3epHOro 0OOPYIOBAHUS

[Ipu BbIOOpE CTaHKOB HEOOXOAUMO OOpamaTh BHUMaHUE Ha UX
AKCIUTYaTallMOHHBIE TapaMETPHI:

Hanexnocts. Ilog 3TUM moHHMaeTcst CHOCOOHOCTh 00OPYIOBaHUSI B TEUCHHE
OTIPEICTIEHHOTO BPEMEHH BBIMIOJIHATH CBOM OCHOBHBIC (DYHKITHH.

JI0JITOBEYHOCTh —  XapaKTEpU3YeT CpPOK CIyXKObl MalllMHBI JI0 MEPBOTO
KaluTaJIbHOTO PEMOHTA UJIU €€ CIIUCaHUSI.

PeMOHTONIPHUTOTHOCTh — MPUCTIOCOOIEHHOCTH 000pPYAOBaHUS K YCTPAHEHUIO
MIOJIOMOK ITyTEM MPOBEICHUS TEX00CTY>KUBAHUS I PEMOHTA.

Bce a1ty u apyrue mapameTpbl 00ecredrBalOT TEXHOIOTHYHOCTh KOHCTPYKLINUU
CTaHKa, OMPECNAIONIYI0 ONTHUMAIbHBIE 3aTpaThl Ha MPOU3BOJCTBO MPOAYKIIHH,
PEMOHT U 00CIIy>)KMBaHHE B MTPOLIECCE IKCIUTyaTaLHUH.

3amanue. BrpiOpath 000pyJoBaHHE COrJacHO Jcku3zy (pucyHok 15b
MIPUIIOKEHUS )

Xox padoTbI

1. O3HaKOMHTCS C 3CKM30M AETAJIH.

2. OcymiecTBUTh BEIOOP 000pya0BaHMs 1Jisi 00paOOTKH JeTalu B
COOTBETCTBHUH C 3CKU30M.

3. BBIMOTHUTH 3CKU3 BHIOPAHHOTO CTaHKA U yKa3aTh €r0 OCHOBHBIC YACTH.

4. OO0ocHOBaTh BHIOOP TAHHOTO 000PYIOBAHUS.

5. OdopmuTth BBIBOJ M0 BBINOJHEHHOU padoTe.
IHPAKTHYECKAS PABOTA Ne8

Ha3panue paGorbl: AHaIM3 KOHCTPYKUMHM M HAJIAJKH YHHBEPCAIBHON
JEIIATEIIbHON TOJIOBKH.

Hear padorbi: DopMupoBaHHE YMEHHUS BBINOJIHATH PACUE€T HACTPOMKU U
KUHEMATHYeCKyto cxemy Y I

YMEHUS

—  BBINOJHATH 3cku3 Y /I' (yHUBEpCcanbHOU JENUTENIBHON TOJOBKH);

—  BBIINOJIHATH pacyeTr HacTpoviku Y I
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—  BBIINOJIHATh KHHEMATUYECKYIO cxemy Y /I

3HAHMs (aKTyaJId3aIus):

— Ha3HayeHHs, O00JacThb MPUMEHEHHs, YCTPOWCTBO, MNPHUHIMIBI PaOOTHI,
HalaJKy ¥ TEXHOJIOTMYECKHME BO3MOXKHOCTH METAJUIOPEXKYIIUX CTAHKOB, B T.4.
C YHCIJIOBBIM MpPOrpaMMHbIM yrpasienuem (UITY);

— yCIIOBHBIE 0003HAYCHHSI KHHEMATHYECKUX CXEM.

Teopernyeckuii MaTepua:

Ha3nauenue u knaccuukanus 1eIUTENbHBIX TOJI0BOK. J(enuTenbHbIe TOJIOBKU
ABIIIIOTCS  BXKHEUIIMMHM MPUHAMJICHKHOCTIMU KOHCOJBHO-(PE3EPHBIX CTaHKOB,
OCOOCHHO YHUBEpPCAJIbHBIX, U 3HAYUTEIbHO pPACIIUPSIOT TEXHOJIOTMYECKUE
BO3MOKHOCTH  CTaHKOB. MX HCHONB3YyIOT TMpPU  H3TOTOBJICHHHM  PA3IHYHBIX
MHCTPYMEHTOB ((Ppe3, pa3BepTOK, 36HKEPOB, METYMKOB), HOPMAJIN30BAHHBIX JIeTaleh
MaluH (TFOJIOBKM OOJITOB, TpaHW TaeK, KOpPOHYAaThle Tailku), Mpu (ppe3epoBaHUH
3y04aThIX KOJIEC, Ta30B U LUIMIIEB HAa TOpUax (3y04yarsie My(Thl) U APYTUX JETaEH.

JlenurenbHbIE TOJIOBKM CIyXarT: Ui YCTaHOBKM oOcH oOpabaTbiBaeMoOi
3arOTOBKM TMOJA TpeOyeMbIM yIJIOM OTHOCUTENbHO IINUHAENS CTaHKa; s
[IEPUOINYECKOI0 TOBOPOTA 3arOTOBKM BOKPYI €€ OCH Ha ONPENEICHHBIM yrou
(meneHue Ha paBHbIE U HEPABHBIE YaCTH); JUIsl HEMPEPHIBHOTO BpALEHUS! 3arOTOBKU
MIpY Hape3aHUU BUHTOBBIX KAaHABOK MJIM BUHTOBBIX 3yOBbEB 3yOUaThIX KOJIEC.

JlenurenbHble TOJOBKM  OBIBAIOT: TMMOOBBIE C  JCJIUTENbHBIMU  JIUCKAMU
(HEemOCpPEACTBEHHOTO  JEJIEHUs, MPOCTOr0  JCJIEHHs,  IOJIyyHUBEpCAIbHbIE,
YHUBEpCaIbHbIC); 0€3MUMOOBRIC (0€3  JEeNUTeNbHOrO  JWCKa) ¢ 3yOuaThiM
IUIAHETapHBIM MEXaHU3MOM U HaOOpOM CMEHHBIX 3yOUaThIX KOJIEC; ONITUYECKUE (IS
TOYHBIX JICJICHUH U KOHTPOJBHBIX OTEePAIIHil).

OOBIYHO ETUTENbHBIE TOJIOBKU U3TOTOBIISIIOT OJHOIITNH/IETbHBIMU.

WNHorna mpuMEHsIIOT MHOTOIINUHJIEIbHBIE (IBYX- M TPEXIINHUHIEIbHBIE) IS
OJIHOBPEMEHHOI 00pabOTKH COOTBETCTBEHHO JIBYX WJIA TPEX 3arOTOBOK.

be3numOOBBIE JENUTENbHBIE TOJOBKHA IO3BOJSIIOT MPOU3BOJIUTH IPOLECC
JIEJICHHS] TIOCPEJICTBOM CMEHHBIX 3yOuaThiX KoJiec. [Ipu 3TOM pyKOSATKY JeTUTENbHON

IOJIOBKM ITIOBOPAYMBAOT Ha OJWH HIIM HCCKOJIBKO IIOJIHBIX 060p0TOB. OI[HaKO
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KOHCTPYKOHUA H KHHEMATHYCCKAsA CXEMa 0e3IMMOOBEIX JACIIUTCIIbHBIX T'OJIOBOK

3HAYUTCIIBHO CIOXKHECC, UCM JUMOOBBIX.

PucyHnok 8 - YHuBepcanpHas 1MMOOBasi IeIuTeNbHas TOJIOBKa

VYHuBepcanbHas J€IUTENbHAs TOJOBKA (PUCYHOK §) COCTOMT M3 Kopiyca S,
JENUTENIbHOTO Jaucka (numba) 4, mmuHaens 7, 3aaHed 06abku 9. 3arotoBky
YCTAaHABJIMBAIOT B ILIEHTPax JAEJIUTEIbHOM TOJIOBKM M 3aHEl 0a0Ku, ee MOXKHO
KpenuTh TakXKe B NATpOHE, KOTOPbIH HaBepThIBaeTCI Ha pe3b0OBOM KOHEIl
mmnuHAens. OtcyeT moBopoTta pykosSTKH 1 ¢ (uxcatopoM 2 U COOTBETCTBEHHO
3aroTOBKU Ha TPeOYEeMBbIN YroJl OCYHIECTBISIETCS ¢ TOMOILIbI0 aumoOa 4. JIum6 nmeer
HECKOJIBKO PSJIOB OTBEPCTHI, paBHOMEPHO PACIOJIOKEHHBIX HAa KOHUEHTPUUYECKUX
OKpY>KHOCTsX. /{151 ynoOcTBa oTCUeTa HCIOIb3YIOT Pa3IBUKHOM CEKTOP 3.

B 3aBucMMOCTM OT BHJAa BBINOJHAEMBIX PAaOOT YHHUBEPCAIBHYIO TOJOBKY
MO>KHO HaJlaXKMBaTh Ha HEMOCPEACTBEHHOE, MPOCTOE U JU(HepeHIINATBHOE JeJICHHUE.

HenocpencreenHoe iejeHne Npor3BOAST C TOMOIIBIO Aucka 8 u (ukcaTopa 6.
JInst 3TOrO0 OAHO3aXOJHBIM YEpBSIK (PUCYHOK &) BBIBOASIT U3 3alCIUICHHUS C
YEepBSYHBIM KOJIECOM U 3arOTOBKY IPH JEJICHUH MOBOPAYMBaIOT BpyuHy0. Dukcarop
6 yIep>KHBaeT 3aroTOBKY OT MPOBOpPOTa Mpu (ppe3epoBaHuu. JenuTenbHbld AUCK §
yale BCero uMeeT 24 oTBepCTHs, TOTJa JIeJICHHE 3aTOTOBKM BO3MOKHO Ha 2, 3, 4, 6,
8, 12 n 24 gactu.

3aganue. CoctaButh cTpyKTypHyto cxemy Y I (pucynok 16b npunoxxenus)
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Xoa paéoTbi
1. Bemonuute 3cku3 Y/I' (yHHBepcalbHON JNEIUTEIbHON TOJIOBKH) yKa3aTh
OCHOBHBIE YaCTH, U UX HA3HAUYCHUE.
2. Bwmonuutsk pacuet Hactporiku YT
3. Brmomanth KHHEMaTHUecKyro cxemy Y/II', cormacHo pe3ynbraram
pacuera.
4. BBINOTHUTH 3CKU3 OCHOBHOTO JIETUTEIBHOTO IUCKA NETUTEIHHOU FOJIOBKH.

5. OdopmuTth BBIBOJ 0 BBINOJHEHHOU padoTe.
IHPAKTHYECKAS PABOTA Ne9

Ha3zBanue pabGorbi: Bribop oOopyaoBanus mjis oOpaOOTKHM JIeTaau THUIIA
«Bam» Ha nuM@oBaIbHYIO ONEpAIUIO.

Heas paborbl: dopmupoBaHue yMeHHs BbIOOpa 000pYyIOBaHUSA IS
00pabOTKH JIeTaJIH.

YMEHHUSsI:

— YHUTATh KHHEMAaTUYECKUE CXEMBI,

— BBITIOJHATH ACKH3 JACTAIIN;

— OCYUIIECTBIISITh PAIMOHAIBHBIA BBIOOP TEXHOJIOTHYECKOTO 000pYI0BaHUS
JUTSI BBITOJTHEHUS] TEXHOJIOTMYECKOTO POLIECCa;

3HAHMA (AKTyaJIn3alus):

— KJaccuduKaIuo U 0003HAYCHUS] METAIIOPEKYIIIUX CTAHKOB;

— Ha3HAuYeHHWs, O0O0JIaCTh TPUMEHEHHUS, YCTPONCTBO, TPUHIMIBI PAOOTHI,
HaJaJKy ¥ TEXHOJOTHYECKHE BO3MOXKHOCTH METAJUIOPEKYIUX CTAaHKOB, B T.4. C
YUCJIOBBIM TpOrpaMMHbIM yripaBienueM (UITY).

Teopernuecknii MmaTepuaJ:

[Tocne Toro, kak BBl ompeaenuianuch C TUIIOM CTaHKA, HYXHO MOA00paTh
MOJENIb ~ arperara, KoTopas OyJIeT yIOBIETBOPSITh TpeOOBaHUS  yCIOBUU
npousBojacTBa. Jlisi 3TOro Hy>KHO OOpaTUTh BHUMAaHUE HAa BaXKHbIE padoune

napaMmeTpsl. PaccMOTpUM  XapakTepUCTUKH, KOTOpbIE  SIBISIOTCA — OOIIMMU
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JUTS IGHTOYHBIX M TUIOCKONLIM(OBAIBHBIX CTAaHKOB, M OT KOTOPBIX 3aBUCHUT HX
POU3BOUTENHLHOCTH:

MOIIIHOCTb — OMPEeesIeT CKOPOCTh NUTU(OBKU JETAIH.

HaIpsHKEHUE — YKa3bIBACT, K KAKOW CETH HY>KHO TOJIKJIIOYATh arperar.

Teneps paccMoOTpuM WHUBHU/IyaJIbHbIC XapaKTePUCTUKH
MIOCKONUTM()OBATBHBIX U JICHTOUYHBIX CTaHKOB. HauHeMm ¢ mocneaHux.

CKOPOCTb JBMIKEHHUS TOJIOTHA — OMpPENEeNsieT TO, HACKOJIbKO OBICTPO JeTalb
Oynet oTuuindoBaHa.

mIMpuHa paboyeil JIEHTHl — €elle OJHA HEMaJOBaXKHasi XapaKTEpUCTUKA, OT
KOTOpPOW HampsMyIO 3aBUCUT TO, JETalM KaKMX pa3MEpOB MOKHO HUIM(OBaTh Ha
ONPEAECICHHON MOJICNIN CTAHKA.

[Tpu BBIOOpE MIOCKONIIM(OBAIBHOIO CTAHOKA, TO CIEIYET TaKKE yU4eCTh OJIUH
U3 CaMbIX BaXKHBIX (PAKTOPOB, BIMSIOUIMX Ha BBIOOp 00OpymoBaHus. B nanHoM
Cllydyae — JTO CKOPOCTh OOpaOOTKH JeTaju, KOTopas 3aBUCUT OT CIEAYIOUIUX
XapaKTEePUCTHK:

CKOPOCTh BpalllEHUs HINUHAENS — HU3MepsieTcss B 000poTax B MHUHYTY H
MMOKa3bIBAaCT TO, HACKOJILKO OBICTPO JeTallb OyAeT oTnuM(oBaHa.

CKOPOCTh nepeABUKEHUS pabouero cToJia —
ObIBaeT NMPOJOIBHOM U MONEPEUYHOM, TaK KaK CTOJI MMEET JBE CTENEHU CBOOOMBI U
MOJKET IIepeMenIaThCs B 2X HAINIPaBJICHUS, OHAa U3MEPSIETCS] B METPaxX B MUHYTY.

Jpyroii HeManoBaXHBIA JJi1 BbIOOpA ACMEKT — pa3Mepbl 00pabdaThIBa€MbIX
netaneid. OH 3aBUCUT OT CJIEAYIOIINUX NapaMeTPOB:

rabapuTbl paboyero CTojia — OMPENEISIIOT MAKCUMAIBHYIO UIMHY U IIUPUHY
3aroTOBKH, KOTOPYIO MOKHO pa3MeCTUTh Ha HeM s nurdoBanus. JKenatenbHo,
yTOOBl TabapUThl AETadd HE BBIXOIWIM 3a Kpas CTOJNA, MHAY€ OHU OCTaHyTCA
HEeoOpabOTaHHBIMH.

paccTostHUE MEXIy IIMHUHAEIEM U CTOJOM — BIHSIET Ha MaKCHUMAaJIbHO

BO3MOKHYIO BBICOTY 00pabaThiBaeMOil 3arOTOBKH.
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MOMEPEYHBIN XOJ] U MAaKCUMAJIbHBIN TMPOJIOJIBbHBIA X0 padodero crojia — 3TH
JIBE XapaKTEPUCTUKHU OMPENEISIOT pa3Mephbl OTHLIM(OBAHHOIO ydacTKa JeTanu 0e3
ee MepeMeIIeHUs, TO €CTh 3a OJIUH Pa3.

3ananme. BrpiOpate 000pyaoBaHHE COMVIACHO Acku3y (pucyHok 15b
MIPUIIOKEHUS )

Xoxa padoTsl

1. OcymiectBuTh BbIOOp OOOpyAOBaHHMS i O0OpabOTKM  JAeTald B
COOTBETCTBHH C 3CKH30M

2. BBIMOTHUTH 3CKU3 BHIOPAHHOTO CTAHKA M YKa3aTh €r0 OCHOBHBIC YaCTH.

3. O0ocHOBaTh BBIOOP TAaHHOTO 000PYIOBAHUS.

4. OpopMHUTH BBIBOJ IO BBINIOJIHEHHOM padoTe.
INPAKTHYECKAS PABOTA Nel(

HasBanue pa6otbi: OnucaHue yCTpoCTBa U MPUHIIUIIOB PaObOTHl OCHOBHBIX
y3710B KomIuiekca moaenu ACBP-041.

Heab padorbi: PopMUPOBAHHE YMEHMS NPU COCTABIECHUHU Y3JIOB KOMILIEKCA
monemn ACBP-041

YMEHHS:

—  BBITIOJHATH cXeMy Komruiekca monaenn ACBP-041;

3HAHMA (AKTyaJIn3alus):

—  KJiaccudUKaIuo U 0003HaYEHUST METAJUIOPEXKYIITNX CTAHKOB,

— Ha3HayeHue, oOJacTh TNPUMEHEHHMS, YCTPOMCTBO, TEXHOJIOTHYECKUE
BO3MOXKHOCTH poOoToTexHndeckux KomruiekcoB (PTK), ruOkux mpou3BOCTBEHHBIX
moxyneit (I'TIM), rubkux mpousBoacTBeHHBIX cucteM (I'TIC).

Teopernuecknii MmaTepuaJ:

Kowmmneke moa. Acep-041

[Ipenna3zHayeH aJjis aBTOMAaTU3alMM TEXHOJOTMYECKOIO Ipoliecca TOKapHOU
00paboTKM 3aroToBOK Maccoi 40 K B yCJIOBUSIX MHOTOHOMEHKJIATYPHOTO CEPUIMHOTO

IMpOMn3BOACTBA.
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B COCTAaBE KOMILIEKCA BBIMOIHSIET CIAEAYIOIINE OMEepaluu: 3arpy3Ky CTAHKOB,
BBITPY3KY, MEXCTAaHOUYHOE TPAHCIOPTUPOBAaHUE, MEepeOda3upoOBaHHE M PACKIIAIKY
3aroTOBOK M JeTaliell. 3arOTOBKM B MarasWHE PacrojlaraloTCs B OPUEHTHPOBAHHOM
Buge. PoOoT ocymiecTBisier Mmouck neraneil B MarasunHe. Kommuiekc cHabOxkeH
CUCTEMOU CBCTO3AILUTHI.

Pazmeps! 06pabaTeiBacMOii 3aTOTOBKH, MM:

nurametp 10 200

nnviHa 710

OcCHOBHBIE MMOKa3aTEIN KOMIUIEKCA

Bpewms nukia o6paboTKH 3aroTOBKH,

MuH 5—10

[TIpou3BOAUTENBHOCTD, IIT/TOS .... 20000

? N ——r Dr“_Jj“- = ]

= ? “r'r:n—)
I |y o S

m -

Pucynok 9 - Kommiexkc moj. Acp-041: 1 - [P moa. CM40®2.80.01
NOPTaIBLHOTO THNA; 2 — TOKapHbI cTaHok Mo, 16K20T1 ¢ UITY*1; 3 — marasun; 4
— IPOMEXYTOYHAs MO3UIMUS; 5 — CUCTEMa CBETO3alIUThI; 6 — yCTpONCTBA

yrpasienus [1P

** KpoMe yka3aHHOTO 00OpyJ0BaHHsI KOMILJIEKC MOXKET CO3[aBaThCsl Ha Oasze
rokapHo! o cranka moj. 16K20®D3.
3aganue. Omnmcarh YCTPOWCTBO M TPUHIMUI padOThl KOMIUIEKCAa MOMACIH

ACBP-041 (pucynox 17b mpunoxxenus)
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Xoa padoTbl
1. Bemoanute cxemy PTY mon. ACBP-041.
2. Hammcars coctas kommizekca PTY mon. ACBP-041.
3. Hcmonp3ys COpaBOYHYIO JIMTEpaTypy, OIMCATh Ha3HAYCHHC KaXKIOM
COCTAaBJISIIONIEH KOMILIEKCA.
4. TlpuBecTu onmmcaHue MPUHIIUIA PAOOTHl KOMILIEKCA.

5. OdopmuTh BBIBOJ M0 BBIMOIHEHHOM padoTe.

43



CIIMCOK JIMTEPATYPbI

Ocnosnble UCMOYHUKIL:
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336c.
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YymaueHnko. — 2-e u3f., crep. -M.: KHOPYC, 2019. — 294c.
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Ilpunooscenue A

MunuctepcTBO 00pa3oBaHus U Haykn YersiOnHCKOM obmacTu
I'ocyaapcTBeHHOE OIOIKETHOE MPOQecCHOHATEHOE 00pa30BaTeNbHOE YUPESKICHUE

«HOxHO-Ypanbcknii rocy1apcTBeHHBIH TeXHMYECKUH KOJIeIAK»

OTYET

10 BBIMOJHEHUIO MPAKTUYECKUX padboT
0 Y4eOHOU TUCUUIIIINHE

«TexHosiornueckoe 000py10BaHNE U IPUCTIOCOOJIEHUS»

BBITTOJTHUIL:
rpymnmna:

MPOBEPUIL:

r. Yemssbunck, 2021 r.
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Ipunoscenue b

IIpakTuyeckas padora Nel
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Pucynok 10b — Kunematudeckas cxema

1 Bapuant
I
1 ba
1l Po
3 BapuaHT
I
[ Pa

IIpakTnueckas padora Ne2
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5 BapuaHT 6 BapuaHT

Pa a
I I p
Pb
"I mn Po
v Pc

Pucynok 11b — I'paduk 4acTOThI BpallleHHs IITTUHICSA

IIpakTnueckas padora Ne3

Tabmuua 1b - BapuanTsl 3a1anuii

Cropocts [Monaua Lar Juamerp/uinna Marepuan
Ne Tun noBepxHOCTH pe3aHus, > | pe3bOBl, > | KonycHocTh
/MUE MM/00 o MM 3arOTOBKH
1 | mumHApUYecKas 58 0,24 42/120 Cranb 10
2 KOHUYECKast 22 0,13 28/18 1:7 Yyryn CY 20
3 | nuaMHApUYECKas 72 0,33 58/70 Cransb 40
4 KOHUYECKast 24 0,08 45/20 1:5 Yyrya CY 15
5 | mummHApUYIeCcKas 88 0,10 42/90 Cranb 301
6 KOHHYECKAast 30 0,10 28/30 1:5. UYyryn BY 45
7 | nunMHApUYecKas 91 0,21 80/60 Cranp 1IX15
8 KOHUYECKAs 15 0,04 60/38 1:12 Cranb 65
9 | mumHApUIeCcKas 103 0,11 55/24 Craib cr 5 K1
10 KOHHYECKas 21 0,18 54/12 1:3 Jatyns JI70
11 KOHHYECKAs 15 0,04 60/38 Craib 65
12 | nunuHgpryecKast 55 0,23 50/28 Cranb cT 5 K
13 KOHHYECKAs 15 0,04 60/38 Craib 65
14 | uunuHIprYecKast 55 0,23 50/28 Cranb cT 5 Kl
15 KOHUYECKAs 25 0,01 90/60 1:3 Cranb 65
16 | nmnuHIpHYecKast 55 0,23 50/28 Craib cT 5 K
17 KOHHYECKAs 89 0,03 60/30 1:8 Crainb 65
18 | uunuHIpUyeckast 89 0,35 60/26 Craib cr 5 ki
19 KOHHYECKAs 152 0,24 48/25 1:5 Cranb 65
20 | uunuHApUYecKas 52 0,12 80/28 Cranb cT 5 K1
21 KOHHYECKAst 39 0,18 28/38 1:12 Craib 65
22 | uunuHApUYecKas 64 0,16 62/28 Cranb cT 5 KII
23 KOHUYECKast 81 0,26 75/40 1:9 Cramb 65
24 | nunvHapUIecKas 54 0,31 70/32 Craib cT 5 K
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IIpakTnueckas padora Ne4
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‘ A /Ra125
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g
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7 £
A-A
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i Moayns m 3
R1,6 /< Yucno 3ybbes z 20
) \/Ra 63 CTeneHb TO4HOCTH — 8—9
.‘ BoicoTa 3yba h 2,53
o
© Ouametp ocHosHoit | d | 68,931
] ) OKPYXHOCTU
1. Llementuposars A 1,0...1,4 mm, kpome pe3sbol; HRC, 60...64,
cepaueBuHa — HRC, 32...46
2. OcTpble KPOMKM 3yObeB 3aTynuth dackamu 1x45° ¢ oboux
TOpPLIOB
3. HeykasaHHble npeneibHbie OT-  [ganecrepus
KJIOHeHMsl pasmepos h14, H14, +=—"  |Cranb 25XTHMT | TM1
2 Macca 6,3 kr

Pucynok 12b — OnepaninoHHBIN ICKU3

IIpakTnueckas padora NeS

N=2.6-3 kBm
90— n=1430/2850 mun~'
o us—" / 46
ﬂ 23
: 4 |:i| x — p 4 X ==
U 20 23
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s '_T_ . 52 o
a | 146 IV o
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Pucynox 13b — KunemaTuueckas cxema KOpOOKH CKOPOCTEH
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IIpakTuyeckasi padbora Ne6
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Pucynox 14b — OnepaninoHHbli 3CKU3

IIpakTuyeckas padora Ne7,9
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Pucynok 15b — OneparimoHHbIil 3cKuU3
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IIpakTuyeckasi padbora Ne§

1 — WNKWHAENL, 2 — pyKoATKa, 3 — dhukcatop pykoaTn, 4 — HaCTpOﬁKa JIEIINTEIHLHOU T'OJIOBKHU
OeNUTENbHLBIN
OWCK, 5 — cTONop AenWTensHOM aMcka; 6 — nnadwanba
WNUHAENA;
7 — NPWEKNOH rTMTapkl CMEHHLIX KONec, 8 — pYKOATKA
BbIKITHYEHUA Yep-
BAYHOW Nepenadn; § — puKcaTop WnwHOens.

Pucynok 16b — YHuBepcanpHas nenuTenbHas ToOJI0BKa

IIpakTnyeckas padora NelQ

Komniaexe mod. ACBP — 041
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Tunosas 0simans

710 max

A200 max

Pucynok 17b - Komminekca monenu ACBP-041
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