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1. BBEAEHUE
1.1. IlpenmucioBue

Meronuueckre peKoMeHAaluu pa3paboTaHbl HA OCHOBE pabodeit mporpamMmbl
mucuuiuiabl « TexHomornueckoe odopyaoBanue», B cootsercteuu ¢ ®I'OC CI1O
no cnenuanbHocTsM CIIO:

15.02.08 TexHonorus MaliMHOCTPOCHUS,

22.02.03 JIuteliHOE MPOU3BOJICTBO YEPHBIX U IIBETHBIX METAIIJIOB

U TpeJHa3HA4YeHbl IS  CAMOCTOATENIBHOTO  U3Y4YEHUS TVCITUTUTHHBI
«TexHonoruyeckoe 000pyI0BaHNE» CTYICHTAMH KOJIJIEKA.

B pbIHOYHBIX  YCIOBHUSIX  JKM3HECIOCOOHO  TOJIbKO  3((deKTuBHOE
npou3BOJCTBO. D(HPEKTUBHOCTh MPOU3ZBOJACTBA B KOHEUHOM HTOr€ 3aBUCUT OT
3OPEKTUBHOCTH  NpPHMEHIEMOW  TexHOJOorun.  DPGEeKTUBHOCTh  JTHOO0TO
TEXHOJIOTUYECKOTO TMPOIEcca HAMPSAMYIO 3aBHCUT OT pallMOHAIBHOTO BbIOOpa
cpeactB TtexHonoruueckoro ocHamieHuss (CTO), B cocTaB KOTOPBIX BXOIUT
TEXHOJOTUYECKOE 000PYOBAaHUE M TEXHOJIOTMYECKAsT OCHACTKA.

Bou16op CTO siBisieTcs OJHUM U3 CaMbIX OTBETCTBEHHBIX 3TAINOB Pa3pabOTKu
TEXHOJIOTHYECKOT0  Mpolecca, TaK KaK TOJbKO  IPaBUJIbHBIA  BBIOOD
TEXHOJIOTUYECKOTO O0OpYJ0BaHUS TapaHTUPYET MOJyYeHUE JeTaiei TpedyeMoro
kauectBa. Jlmsg  Toro, 4ToObl  OCYIIECTBUTH  pallMOHAIBHBIM  BBIOOP
TEXHOJIOTUYECKOTO 00OpYJOBaHHUs, TEXHOJIOT JIOJDKEH YETKO 3HaTh Ha3HAYCHHUE,
00JlacThb MPUMEHEHUS, TEXHOJOTMYECKHE BO3MOXHOCTU  METAILIOPEXKYIIUX
CTAHKOB, YMETh YHMTaTh KUHEMATHYECKHE CXEMBbI ISl MPOBEJCHUS PacueToOB IO
KMHEMAaTHUYeCKOW HACTPOMKE CTaHKa, I0JIb30BAThCS CIIPABOYHOMN JIUTEPATYPOH.

Jns spdekTuBHOrO  OCBOEHUSI  JUCHMIUIMHBI  «TexXHOJIOrn4eckoe
oOopynoBaHue», u3ydaeMoll Ha 2 W 3 Kypce, METAUIOPEXKYIIHNE CTaHKU
PEKOMEHIyeTCsl U3y4daTh B CIAEAYIONIEH MOCIEA0BATEIbHOCTH:

1.  O3HakoMuUTBCS ¢ TpeOOBAHUSIMU K PE3ylbTaTaM OCBOCHUS JUCIUILUIMHBI
(m.2.1.3).

2. V3yunTh Ha3HAUEHUE CTAHKA.

3. O3HaKOMUTBCA € 00JIACTHIO MPUMEHEHUSI CTAHKA.

4. V3yunTh yCTPONCTBO, MPUHLIUI PAOOTHI CTAHKA.

5. M3yunTh KWNHEMATUKY CTaHKA.

JIns mosiydeHus MPaKTUYECKOrO ONbITa MPEAyCMOTPEHO IMPOBEICHUE MACCSATH
7a00paTOpHBIX PpabOT MO OCHOBHBIM TPYIIAM METAUIOPEKYIIUX CTaHKOB. B
KaKJ0M TeMe pEeKOMEHIAIMI MPUBEICHbI OCHOBHBIE TpeOOBaHUS K 3HAHUSAM H
YMEHHUSM CTYJICHTOB, YPOBEHb KOTOPBIX OMPEACISICTCS Ha UTOIOBOM 3K3aMEHE Ha
3 Kypce.



1.2. TpeOGoBanus, npeabsiBJsieMble K J0MalllHell KOHTPOJILHOI padoTe.

[To mucuunnuue «TexHomornueckoe OOOPYAOBAaHUE» CTYACHTBI JOJKHBI
BBITIOJTHUTH KOHTPOJbHBIE paboThl Nel u Ne2.

3amaHus 175 BBITIOJIHEHHS] KOHTPOJIBHBIX pabOT BRIOMpAIOTCA MO TadJIMIaM
BapUAHTOB 3aJlaHUl B COOTBETCTBUM C JBYMsI MocieqHuMU Iudpamu mudpa.
Hampumep, mmdp crynenra....26. 3Ha4uT, eMy HYKHO BBITIONHSATH 26 BapHaHT,
KOTOPOMY COOTBETCTBYIOT CJEIYIOIIME HOMEepa BompocoB U 3anau 3,10, 31. Ilpu
BBITIOJTHEHUH KOHTPOJIbHOM pabOThl CHadasia 3alMChIBACTCS MOJIHOE COJEp)KaHUe
BOIpOCA WIH 3aJ]a4Hu.

OTBeTHI HOTKHBI TOJTHOCTBIO PACKPBIBATH COAEpKaHUE Borpoca. OnuckiBas
Ha3HAYEHHWE CTaHKa, HYXKHO 0053aTebHO NPHUBOJUTH €ro TEXHUYECKYIO
XapakTepUCTUKy. TEeKCTOBOE OINHUCAHUE YCTPOMCTBA CTaHKa 00S3aTeNIbHO
CONPOBOXK/JIaTh COOTBETCTBYIONIMMHU A3CKU3aMH WIH YEPTEXKAMU €ro OCHOBHBIX
y310B. Ha kuHemaThuyeckod cxeme cTaHKa HEOOXOJIMMO YyKa3aThb OCHOBHBIE
JIBKEHUS, COBEPIIIaEMbIE UCITOTHUTEILHBIMUA OpTaHaMHU.

KontponbHbie paOOThl BBIMIOMHSIOTCS MAIIMHOMUCHBIM TEKCTOM WM
Pa300pUYUBBIM TOUYEPKOM C COOJTIO/IECHUEM €TMHON TEPMUHOJIOTHH.

KontponwsHas paboTa, BBIMOJHEHHAs HE B TOJHOM OO0beME WJIM HE MO
CBOEMY BapHaHTY, HA PEIEH3UIO HE MPUHUMAETCS U BO3BpaIllaeTCsl A TOPaOOTKHU.
He3aurennas xoHTposibHasi paboTa MOAJEKHUT JOPabOTKE COTJIACHO YKa3aHHSIM
pElEH3eHTa, a 3aTeM HampaBisAeTCd Ha TOBTOpPHYIO peneHsuto. [lpu cpade
AK3aMEHa MO0 JUCHUIUIMHE CTYACHT MPEAbIBIISIET MPENOAABATEII0 BhIITOJTHEHHBIC U
3a4TEHHBIE KOHTPOJIbHBIC PaOOTHI.

JUis motydeHus OJI0KUTEIIbHON OIIEHKU 110 KOHTPOJIBHOM paboTe
HEO0OXOIMMO BBHITIOITHUTH BCE 3ajiaHusi. Kpurepuu OleHKu:
- OLICHKA «OTJIMYHOY» BBICTABISICTCS CTYJICHTY, €CIIU BCE 3aJJaHUS BBIMOJHEHbI
B MIOJIHOM 00BEME, TTPaBUIILHO, C IPUBEJCHUEM TTOSICHUTEIHHOTO
WJUTFOCTPATUBHOI'O MaTepuaa B BUJIE PUCYHKOB, CXeM, TaOJIUII U T.]I.
- OIIEHKA «XOPOIIIO» BBICTABIAETCS CTYACHTY, €CJIM 3ajja4ya pellieHa NpaBUiIbHO,
HO B OTBETax Ha BOIPOCHI TOMYIIEHbI HETOUHOCTH.
- OIICHKA «YyJIOBJIETBOPUTEIHLHOY» BBICTABIISICTCS CTY/ICHTY, €CJIM B 3a7a4e U
OTBETaX JOMYIIEHbl HETOYHOCTH.
- OIIEHKA «HEYJIOBJIETBOPUTEIBLHO» BBICTABIIAECTCS CTYACHTY, €CIU 3a/1a4a
pernieHa HempaBHIIbHO.



1.3. BapuaHThbI 321aHUii 1JI KOHTPOJIbHBIX PadoT

BapuanTtsl 3a1aHuii HA KOHTPOJbLHYIO padoTty Nel.

[Tocnennsis uudpa mudpa
0 1 2 3 4 S 6 / 8 9
110 |218 |313 |414 |520 |615 |714 |811 |92 10 20
25 26 27 28 29 30 31 32 33 34
1119 122 |1321 146 (158 |162 |178 |1812|1916 202
25 26 27 28 29 30 31 32 33 34
216 | 2210123192420 (112 221 |310 |423 |517 |611
25 26 27 28 29 30 31 32 33 34
720 824 913 |106 |111 1219|138 |1422 1524|161
25 26 27 28 29 30 31 32 33 34
1712 1188 |199 |2016 (2118|2221 231 (242 |115 |211
25 26 27 28 29 30 31 32 33 34
314 417 |521 |620 |/713 (810 |917 102 |1120|1217
25 26 27 28 29 30 31 32 33 34
1322 11416 {1520 1611|1719 1811 11916 |2017 |211 |2216
25 26 27 28 29 30 31 32 33 34
238 244 (119 |214 320 (416 |512 |619 |715 |812
25 26 27 28 29 30 31 32 33 34
918 |1019 1121|1216 (1310|142 1523 |1611|1720|189
25 26 27 28 29 30 31 32 33 34
1918 1204 |2118 (2220232 |249 124 (216 |321 418
25 26 27 28 29 30 31 32 33 34




BapuaHTbI 3a1aHHII HA KOHTPOJIbHYIO padoTy Ne2

[Mpenmocnennss | [locnenuss nudpa mudpa
nudpa mudpa |0 1 2 3 4 5 6 7 8 9
0 226 |36 |[627 (115|526(924 720818 |20 |10
29 (30 |31 |32 |33 |34 |3 |36 |26 |21
39 (40 |41 |42 (43 |44 |45 |46 |37 |38
47 |48
1 12 (14 1164 |10 |213 (23 |24 263 |27 |220
28 (21 |31 |28 |33 |11 |14 |36 |17 |38
29 (30 |39 |32 (41 (34 |35 |44 |37 |46
49 |50 40 42 |43 45
2 422 1519|721 1926 (106 |12 |142 162 184|208
29 (30 |31 |32 |33 |21 |35 |36 |37 |38
47 148 |49 |50 (39 |34 |41 |42 |43 |44
40
3 22 (234 1252|128 326 (524|721 |10 |12 |14
24 (30 |31 |32 |33 (34 |3 |19 |17 |13
29 (46 |47 |48 (49 |50 |39 |36 |37 |38
45 40 |41 |42
4 16 |188 (206 (224|232 1254 (926 |126 (328 (524
1 |30 (|31 |32 |33 |34 (35 |36 |37 |38
29 |44 |45 |46 |47 |48 |49 |50 |39 |40
43
5 726 (10 |12 |14 |16 (18 |16 |18 |208 |226
29 |24 |21 (19 |17 |15 |13 |11 |37 |38
41 |30 |31 |32 (33 |34 |3 |36 |49 |50
42 |43 |44 |45 |46 |47 |48
6 24 254 1272 (124 1321|519 |717 |10 |126 |144
27 (30 |31 |32 |33 (34 |3 |15 |37 |38
29 (40 |41 |42 |43 |44 |45 |36 |47 |48
39 46
7 162 (18 |20 |22 [239 (25 |278|128|326|524
29 |26 |24 |28 |33 |15 |35 |36 |37 |38
49 130 |31 |32 (41 |34 |43 |44 |45 |46
50 |39 |40 42
8 721 |10 |146 (16 |18 |208 |226 (234 (252 278
29 (19 |31 |19 |13 (34 |35 |36 |37 |38
47 130 |49 |32 (33 |40 |41 (42 |43 |44
48 50 |39
9 111 (315517719926 |10 |12 |14 |162 |184
29 (30 |31 |32 |33 |21 |24 |28 |37 |38
45 |46 |47 |48 |49 |34 |35 |36 |41 |42
50 |39 |40




2. IIporpaMmma y4eOHO# IMCUUTLIUHBI

2.1 ITacnopT pado4eii mporpaMMbl Y4eOHOM JMCIUTLIUHBI
«TexHonoru4eckoii 000py10BaHNE»

2.1.1 Ob6aacTh NpUMEHEHUs MPOTrPaAMMBbI
Pabouast mporpamMma ydaeOHOM AUCIUIUIMHBI SBISIETCS YaCTHIO MPOTPAMMBI
MOJATOTOBKH CIIEIIMATIUCTOB cpeaHero 3BeHa B cootBeTcTBUM ¢ PI'OC CIIO no
CIICIIUAJILHOCTH.

15.02.08 TexHONOrMs MalIMHOCTPOEHHS],

2.1.2. MecT0 y4e0HOM JMCHUILJIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH
CIIELIMAJINCTOB CPEIHETO 3BEHA

VYyeOHas aucuuinHa «TexHonornueckoe 000py10BaHHE» OTHOCUTCS K
npodeccuoHanbHOMy 1uKiIy. Ocoboe 3HaueHHEe AUCHUIIMHA WMEET IMpHU
(OpMUPOBAHUU U PA3BUTUU CIIETYIOMINX OOMIMX KOMIETCHIINMN:

2.1.3. llequ v 3a1a4M JMCHUIJIMHBI — TPEOOBAHUS K pe3yJIbTaTaM 0CBOEHHUSI
JMCIUILIMHBI

B pe3ynbTaTe 0CBOEHUS TUCUUILIMHBI 00YYaIOIIUICS T0JKEH YMETh:
-gUTaTh KHHEMATUUYECKHUE CXEMBI;
-OCYIIECTBIISATh PAIIMOHAIBHBIN BEIOOP TEXHOJIOTMYECKOT'0 000pYI0BAHUS IS
BBITIOJTHEHHUSI TEXHOJIOTUYECKOT0 TIpoliecca.

B pesynbTaTe 0cBOCHUS TUCHUTIIMHBI 00YYaOIIUICS T0JKEH 3HATh:
-KiaccuduKanuio 1 0003HAYEHUS METALUIOPEKYIIIUX CTAHKOB;
-Ha3HA4YCHUE, 00JACTh MPUMEHEHHWsI, YCTPOWCTBO, MPHUHIMN PaOOThI, HANAIKY H
TEXHOJIOTUYECKUE BO3MOMXKHOCTU METAJUIOPEKYIIUX CTAHKOB, B TOM YHCIE C
YUCJIOBBIM IIPOrpaMMHBIM yripaBiieHuem (UITY);
-Ha3HaueHue, 00JaCTh MPUMEHEHHUSI, YCTPOUCTBO, TEXHOJIOTMYECKUE BO3MOKHOCTH
POOOTU3UPOBAHHBIX TEXHOJOTUYECKUX KOMILUIEKCOB (PTK), TUOKUX
npon3BojiIcTBeHHBIX Mojyier (I'TIM), ruokux npouspojictBeHHBIX cucteM (I'TIC)

2.1.4. Koau4ecTBO 4aCOB HA OCBOEHHUE MPOrpaMMbl JUCHUILIHHBI
MakcumanbHOM yaeOHOM Harpy3ku oOyuatomierocs 272 yaca, B T.4.:
O06s13aTenbHOM ayIuTOpHOH yueOHoM Harpy3ku oOyuyatomerocs 50 yacos,
CaMOCTOSITETILHOM PabOoThl 00yUaIOIIETOCs 222 Jaca.



2.2. TemaTuyeckui MJIAH U coiep:KaHUe Y4eOHOM TMCIUNIMHBI
«TexHosornueckoe 000py10BaHHE).

HaumenoBanu | Cojep:xaHue y4eOHOr0 MaTepuaJia, O0ne KonTpoabhbie
e pa3IeNoB u JIa00paTOpPHbIE 3aHATHA M NPAKTHYECKHe M Jluteparypa padoTHI
3aHATHS, CAMOCTOSITe/IbHAS padoTa (HoMep U (Homepa BompocoB
TeM 00y4JaroImmuXxes,) 4acoB naparpadni)  3a/124)
Nl | N2
1 2 3 4 3
Paznen |.
Oorue 22
CBeJeHUA 0
MeTaJIOPesKYII
HX CTAHKAX
Tema 1.1 Coneprxanue yueOHOro MaTepuaa [1] Paznensr 1,4
Kaacengpuicaun [MpusHaky KnaccuduKanyu 2 [21] § 44
51 1 0003HAYeHHE
meTastopexym | METAVIOPEKYIIIX CTAHKOB.
HX CTAHKOB
KontponbHbie paboThl - 1...3 39...50
3anaua
Ne3
CamocrositenpHast paboTa 00yJaroIXCsi: 20 [4n] C1p.9...11
O06o03HaueHNE YHUBEPCATBHBIX, CIIEIIUATBHBIX
u ctadkoB ¢ YITY. Ynpapienue ctaHkaMu.
TexXHUKO-9KOHOMHYECKHE MTOKa3aTeH
CTaHKOB.
Paznen 2.
OcHoBHBIE 40
CBeJleHHSs 0
MeXaHU3Max
KHHEMaTHKe
CTAHKOB.
Tema 2.1. Coneprxanue yaeOHOTo MaTepuana 2
Tunosble y3.Ibl | Crapynp u nanpasasiomme. epenaun, [1] erp. 21,
U MEXaHM3MBL | hyvensiemble B cTankax. KopoOku 51...59,
METALIOPERY | cxopocreit 1 moziad.
IHUX CTAHKOB. | J1aG0paTopHbIC 3aHATHS 2
PerynupoBanue nodToB B neperayax BUHT-
ramka.
KonTponbHbie paboTh - 4.7
CaMocrosiTenbHas paboTa 00yJaronmxcs: 8
[ToxroroBka k 1a00paTOPHOMY 3aHSITHIO.
Berueptuth ycmoBHBIE 0003HAYCHUS [1] ctp. 422...425
MEeXaHU3MOB cTaHka. OnpeneneHue [1] ctp. 39...42
MepeIaTOYHBIX OTHOIICHUH Pa3TnIHBIX
nepenay. BeimonHeHue 3ajaHuil JOMaIHei
KOHTPOJIbHOW pa0OTHI.
Tema 2.2. Copeprxanue yueOHOro Marepuaia 2
Kunemarnka | Knaccudukanusit JBWKCHHH B CTaHKax. [11§21,34




CTAaHKOB

Kunematnyeckue mapbl, IENH U CXEMBI.
YpaBHeHue kuHemaTuueckou nenu. [Ipusozasl
CTAHKOB.

JlaGopaTopHbIe 3aHATHS

Kunemarndeckuii pacuét KOpoOKU CKOpocTen
cranka 1M63

KoHTponbHbIe paboThI

CamocrosTenbHas padoTa 00yJaronmxcs:
[TonroroBka Kk J1a00paTOPHOMY 3aHSATHUIO.
CocraBiieHHE JTIOTHYECKUX CTPYKTYPHBIX
cxem. OnpeneneHue oOIIero nepeaaTouIHoOro
OTHOILIEHUSI KHHEMaTH4YEeCKOU IEIH.
CocraBiieHue U pelleHNe YpaBHEHUN
KMHEMAaTHYECKUX Lereil. BeimonHnenue
3aJIaHUH JOMAITHEH KOHTPOJIBHOU pabOTHI.

20

[1] ctp. 37...39

Paznen 3.
MeTtassiopexy
M€ CTAHKH.

210

Tema 3.1.
ToxkapHbie
CTAHKH

Coneprxanue yueOHOro MaTepuaia

CtaHKM TOKapHOM Tpymmbl. XapakTepUCTHKA,
0COOCHHOCTH, MOPSJIOK U3YUCHHUSI.

[1]§5.1

JlaGopaTopHbIe 3aHATHS

N3yuenune n nananka cranka 1J[112 na
HM3TrOTOBJICHHE JIETANIH.

N3yuenue u Hananka cranka 16K20T1 ¢ UITY
Ha U3TOTOBJICHUC JCTaJIH.

KoHnTponbHbIe paboThI

10...24
3amaya
Nel

CamocrosTenpHas padoTa 00yJaronuXxcs:
[ToaroroBka Kk  1aOOPATOPHBIM 3AHATHSIM.
CocraBiieHHE JIOTHUYECKUX CTPYKTYPHBIX
cxeM. TokapHO-peBOJIbLBEPHBIE, TOKAPHO-
BUHTOPE3HBIE, KAPYCEIIbHBIE CTAHKHU C
PYYHBIM M IPOTPAMMHBIM YIIPABICHUEM.
ToxapHble aBTOMAThI M MOJyaBTOMATBhI.
BrinmonHeHue 3aganuii qoManiHen
KOHTPOJIbHON pabOThI

24

[1]§5.1
[2n1] §4.2

Tema 3.2.
CBepanibHbIe
U pacToYHbIe
CTAHKH.

Coneprxanue yueOHOro MaTepraa

CraHKU CBEpIIMIIBHO-PACTOYHOM TPYIIIBI.
XapakTepucTiuka, 0COOEHHOCTH, TOPSIOK
U3Y4YEHHUSL.

[1] §5.2

JlaGopaTopHble 3aHATUA

N3yuenune u Hamanka cranka 2P135®02 na
HW3TrOTOBJIECHHUE JIETAIIH.

KontpomnbHbie paboThl

CamocrositenpHast pabota 00yJaronmxcs:

BeprukanbHO-CBEpIMIbHBIE CTaHKH c
PYYHBIM UM HPOTPaMMHBIM  YIPABJICHHUEM.

20

[1] §5.2
[21] cTp. 144

10




l'opu3oHTaNBHO- U KOOPJAMHATHO-PACTOYHBIE
craukd. IloaroroBka K nabopaTopHOMy
3aHATHIO. BEIMonMHEeHWEe 3aJaHui JOMaITHEH
KOHTPOJIbHON pabOoThI

Tema 3.3.
dDpe3epHbIe
CTAHKH

Coneprxanue yueOHOro MaTepuania

Cranku (bpesepHoit
XapakTepucTuka, OCOOCHHOCTH,
U3YYCHUSI.

TPYIIIBL
MOPSI0K

JlaboparopHble 3aHSTUS

N3ydenue u Hanagka Gppe3epHOro CTaHka
6520®3 ¢ YITY Ha U3roToBjecHUE AETAIIH.
Hananka ¢pesepuoro cranka 6H81 ¢ YI'-
250 Ha ppezepoBaHNE BUHTOBBIX KAHABOK.

[1]§5.3

KonTponbHbie paboThl

.13

CamocrosTenpHas paboTa 00yJaroIIXCs:

['opu3oHTaNbHO-BEPTUKAIBHO ¢bpesepHbIe
CTaHKM C PYYHBIM UM  IPOrpPaMMHBIM
yIpPaBICHUEM. Y HUBEPCAJIbHBIE JACTUTENbHbIC
roioBkd. [loAroroBka K MNpakTUYECKOMY H
nabopaTopHOMy  3aHATHIO.  BopimonHeHue
3aJlaHU# ToManIHed KOHTPOJILHOW paOOThI

24

[1]§5.3
Ctp. 246...263

Tema 3.4.
CrporanbHsbie,
N0JI0EKHBIE U
NPOTSIZKHbIE
CTAHKH

Coneprxanue yaeOHOT0 MaTepuaia

KonTponbHbie paboThI

14...

16

CaMocrosiTenbHas paboTa 00yJaronmxcs:
[ToriepeyHo- 1 TPOAOIBLHO-CTPOrAJIbHBIE
cTaHKU. ['Opu30HTaIbHBIE U BEPTUKAIbHBIE
MPOTSKHBIE CTAHKU.. BbINOIHEHNE 3a1aHNI
JIOMAIIIHEeW KOHTPOJIbHON paboThI

16

[1]85.5

Tema 3.5.
Hlindosaabu
ble CTAHKHU

Conepxanue yueOHOro MaTepuaia
Cranku nuinQoBaTbHON TPYIIIHL.
XapakTepucTuka, 0COOCHHOCTH, TIOPSIJIOK
W3YYEHHUSL.

[1] §5.6 cTp.
312...318

KontpomnbHbie paboThl

17...

19

CamocrosiTenbHas paboTa 00yJaronmxcs:
[Tnocko-, Kpyrio, - BHYTPUILITH(OBATBHBIC
CTaHKH C PYYHBIM U TIPOTPaMMHBIM
yIpaBlicHuEeM. BBITOIHEHNE 33 JaHHi
JIOMAITHEH KOHTPOJIbHOU PaboThl

20

[1] §5.6 cTp.
326...336

Tema 3.6.
3y0000pada
ThIBaKOLIHE

CTAaHKH

Coneprxanue yueOHOro Marepuaia

Cranku 3y0000pabaThIBatoIei rpymibl.
XapakTepucTHKa, OCOOCHHOCTH, TIOPSIOK
U3y4EHHUSL.

[1] §5.7 crp.
355...356

JlaGopaTtopHble 3aHSATH

N3yuenune u Hamaaka 3y00/1010€KHOTO
ctanka 5B12 Ha u3roroBieHue mpsiMmo3yooro
LWIMHIPUYECKOr 0 3y04yaTroro Koneca.
N3yuenune u Hanaaka 3yoodpe3epHOro craHka
5B312 Ha u3rotoBjaeHUE KOCO3yOOro KoJjeca.
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KoHTponbHbIe paboThI

20...22

3agaua
No2
CamocrosTenpHas pabota 00yJaronuxcs: 22 [1] §5.7 crp.
IToaroroBka K NpakTUYECKOMY U 357...362
naboparopHomy 3aHATHIO. COCTaBICHHE [21] cTp. 143
JIOTHYECKUX CTPYKTYPHBIX CXEM.
3y0onon6exHble, 3y0ohpe3epHble C pyUHbIM
Y IPOrPaMMHBIM YIIPABICHUEM.
3ybocTporajgbHbIE CTAHKH.
Tema 3.7. Coneprxanue yueOHOro MaTepuaa -
ArperatHbie
CTAaHKH KoHTponbHbIe paboThI 23
CamocrosTenpHas paboTa 00yJaronmxcs: 14 [1]§5.7
Knaccudukanus, Ha3HaueHHE, YCTPOHUCTBO
arperaTHbIX CTaHKOB. BrinoHeHUE 3a1aHui
JIOMAIIIHEeW KOHTPOJIbHON paboThI
Tema 3.8. Coneprxanue yueOHOro MaTepuania -
JKeIIyaTanus
CTAHKOB. JlaGopaTopHbIe 3aHATHS 4
[TpoBepka reoMeTpUIECKON TOUHOCTH CTaHKa
16K20.
CaMocrosiTebHas padboTa 00yJaroIIIXCs: 16 [1]§7.3
TpancnopTupoBaHue, yCTaHOBKA, UCIIBITAHUS
ctankoB. [loaroroBka k maboparopHomy
3aHSITHUIO.
Tema 3.9. Coneprxanue yaeOHOro MaTepuaia 2 [41] c1p
Texnonornuec | HaznaueHue, BOSMOXXHOCTH, TTOPSIOK 743 7 5;‘
Koe m3yuennst PTK, I'TIM, I'TIC.
odopynoBanmne | KoHTposibHBIC pabOTHI 24...28
ABTOMATU3NPO | CayocrosTenpHas paboTa 00YYAIOMIMXCS: 16
BaHHOTO MHorotnieneBsie cTaHKU. [IpoMbIlIeHHBIE
NpOU3BOACTBA. [1] cTp. 270...284

po6otsl, PTK, I'TIM, I'TIC, T"AIL
Brinmonuenue 3aganuil joManrHen
KOHTPOJILHOH PaOOThI
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2.3. JK3aMeHAIlHOHHbIE€ BONMPOCHI

Bomnpocel K 3K3aMeHy

Jlureparypa

1. Knaccuduxarus MEeTaNIOPEKYITUX CTAHKOB.

[4n] Ctp.9...11

2. O0o3HaUEeHNE CTAHKOB.

[4n] Ctp.9...11

3. Kiraccudukaryst IBUKEHUH B CTaHKaX. [1] ctp. 37

4. CTaHKH ¢ pyYHBIM ¥ IPOrPaMMHBIM YIIPABJICHUEM. [1] cTp.109
5. YncioBoe nmporpaMMHOE yripaBiieHue ctankamu. Cucremsl YITY . [1] cTp.112

6. Hasnauenwue ycrpoiictea UITY B cTaHKax ¢ mporpaMMHBIM [1] cp.111

yIpaBJICHUEM, UX KIacCU(UKAIHS 110 TEXHOJIOTMYSCKOMY 3HAYCHHIO.

7. Cuctema koopauHat crankoB UITY. [1] cTp. 110

8. TokapHO-BHHTOpE3HBII cTaHOK Mojean 16K20. Haznauenue [1] cTp.136

OCHOBHBIX y3J710B. PaboTa 1 Hajlajika CTaHKa.

9. Kunemaruka rjaBHOTO MpHBOja ctanka mojenu 16K20. [1] cTp.140

10. Kuaemaruka mpuBoja 1mojauu ctanka mojenu 16K20. [1] cp.141

11. ToxapHo-peBoNBBEpHBIN cTaHOK Monenu 1341. Haznauenwue. [1] ctp. 158

OcHoBHbIE y37bl. PaboTa 1 HamaKa CTaHKa.

12. Kunemaruka ctanka monenu 1341, [1] cTp. 162

13. OgHOmMNMHAETHHBIA TOKAPHO-PEBOIBBEPHBINA aBTOMAT MOJIETH [1] § 3.8

15140. Haznauenune. OcHOBHEBIC y3J1bl. PaboTa 1 Hajajka cTaHKa.

14. Kunemaruka cranka moaenu 15140, [1] § 3.8

15. Tokapusie cranku ¢ YITY. Haznauenue. Knaccudukanus. [1] cTp. 187

KOHCTpYKTHBHBIE OCOOEHHOCTH, TIPEUMYIIECTRA.

16. TokapHBIi MaTPOHHO-IIEHTPOBOM cTaHOK Moaean 16K20T1. [1] cTp. 197

Hasnauenue. YcrpoiictBo. PaboTa u Haylajika cTaHKa.

17. Kunemaruka cranka mogenu 16K20T1. [1] cTp. 200

18. Toxapubie oOpabarbiBatoiue eHTpsl. Haznauenwue. [Ipenmyiecrsa. [1] cTp. 203

TexHOIOrHYeCcKue BO3MOKHOCTH.

19. PasmanbHO-CBEPIMIIBbHBIN cTaHOK Mojeau 2B56. HasHauenwue. [1] cTp.213

OcHoBHbI€ y31bl. KnHEMaTuka.

20. BepTukanbHO-CBepIHIbHBIN cTaHok Mojenu 2H 135. Hasnauenue. [1] cTp. 209

OcHoBHbI€ y3i1bl. PaboTa 1 HanaaKa CTaHKa.

21. Kunematnka cranka mogenu 2H135. [1] ctp. 211

22. BeptukanbHO-cBepIHiIbHBIN cTaHOK ¢ YITY monenn 2P13502. [1] ctp. 222

Hasnauenne. OcHoBHBIC y371bl. PaboTa 1 Hajaka cTaHka.

23. Kunemartuka cranka mozaenu 2P135®02. [1] cTp.224

24. KoopanHaTHO-pacTo4HON cTaHOK Mozenn 2A450. Hasnauenue. [1]1§4.5

OcHoBHbIE y37bl. PaboTa M HallajKa CTaHKa.

25. Kunemaruka ctanka mojenu 2A450. [1]1 § 4.5

26. ['opHu30HTAIBHO PACTOYHOM cTaHOK Mojenu 2620B. [1] cTp. 229

27. KunemaTuka rjiaBHOr0 MPUBOJIA CTaHKa Mojenu 2620B. [1] cTp. 231

28. Kunemarrka npuBoja mogadyu cranka mozgenu 2620B. [1] cTp. 232

29. T'opuzoHTansHO-(Ppe3epHsblil ctaHok Moaenu 6H81. Haznauenue. [1] ctp. 241

OcHoBHbIe y31bl. PaboTa 1 HaslaKa CTaHKa.

30. Kunemarnka cranka Mmojenu 6H81. [1] cTp. 243

31. JlenutenpHble ronoBki. Haznauenue. Tunsl. Y cTpoiicTBO. [1] cTp. 246

32. Hactpotika TuMOOBO# JISTUTEIBHOM FOJIOBKH HA MPOCTOE U [1] ctp. 251
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muddepeHnnanbHOe AeTIeHUE.

33. Hactpoiika 11MO0BO#1 IenUTEeNbHON TOIOBKY Ha (ppe3epoBaHue [1] cTp. 253
BHHTOBBIX KAHABOK.

BepruxkanpHo-dpesepubiii ctanok ¢ UITY moxenu 652003, Haznauenwue. [1] ctp. 261
34. OcHoBHbIe y3iibl. PaboTa u Hanajka ctanka. KuHemaTnka cTaHka.

35. ArperatHbie CTaHKH. [1] cp. 372
36. ITonepeuno-cTporanpHbIii craHok Moaenu 7E35. Haznauenue. [1] cTp. 290
OcHoBHBIe y37bl. KHHEMaTHKa CTaHKa.

37. IIpomonbHO-CTpOraibHbIi cTaHOK Mojenu 7212, Haznauenue. [1] cTp. 296
OcHoBHbIE y311bl. PaboTa 11 KHHEMaTHKa CTaHKa.

38. KpyrinouumoBanbHeiii craHok Moaenu 3M151. Haznauenue. [1] ctp. 326
OcHoBHbI€ y311bl. PaboTa 1 KWNHEMaTHKa CTaHKa.

39. InockonumndoBansHelii ctaHok Moaenu 3E711B. Haznauenue. [1] cTp. 336
OcHoBHbI€ y31bl. PaboTa 1 KHHEMaTHKa CTaHKA.

40. BayrpunumdoBalibHbIN cTaHOK MoAenu 3A252. HazHadeHue. [1] cTp. 333
OcHoBHbIE y371bl. Pa00Ta 1 KHHEMaTHKa CTaHKa.

41. 3yboaon0exHblit craHok mojenu 514. Haznauenue. OCHOBHBIC Y3JIbI. [1] ctp. 357
Pabota u Hanasika ctanka. OCHOBHBIC JIBHIKCHHSL.

42. KunemaTuka cranka mozenu 514. [1] cTp. 358
43. 3ybodpesepublii cTanok Mozean SM32. Haznauenue. OCHOBHBIE [1] cTp. 359
y3nbl. PaboTa u Hanazika ctanka. OCHOBHBIC JIBU)KCHUSI.

44. KuneMaTHKa cTaHka Mozgenud SM32. [1] cTp. 361
45. MuororeneBbie ctankd. Haznauenue. TexHomornueckue [1] § 10.1
BO3MOKHOCTH. KOHCTPYKTHBHBIE OCOOCHHOCTH.

46. T'opuzoHTanbHBIN 00padareBaromuii nentp MPS00IIM 4. [1] cTp. 280
Haznauenue. KoncrpyktuBHbIe 0coOeHHOCTH. PaboTa 1 knHemaruka

CTaHKa.

47. TokapHble 00pabaThIBAIOIINE IICHTPBHI. [1] cTp. 206
48. TIpoMbIlIEHHBIE POOOTHI. [2] § 4.3
49. Po60TH3MpOBAHHBIE TEXHOJIOTHUECKUE KOMIUICKCHI. [2] § 4.6
50. I'nbKHe MpOr3BOACTBEHHBIE MOIYIIH. [2] § 4.4
51. 'nOKue IpOn3BOICTBEHHBIC CHCTEMBI. [2] § 4.5
52. OCHOBHBIE BH/IbI HCITBITAHUI CTAHKOB. [1] cTp. 409

14




3. 3aganus 1151 KOHTPOJIBLHBIX padoT

3.1. Bomnpocsl K KOHTPOJIbHOII padoTe Nel.

Knaccudukanus MeTamiopexyiumx CTaHKOB

O0603HaueHNE METAJUIOPEKYILIUX CTAHKOB

CTaHKM C IIUKJIOBBIM U YHCIIOBBIM ITPOTPAMMHBIM YIIPABICHHUEM

[lepenauu /i BpamaTeaIbHOTO U MOCTYNATEIbHOTO IBUYKEHUS.

CTaHuHBI 1 HAIIPABJISIONIME.

KopoOku ckopocTteil u mojay.

nuHaeIbHBIE MEXaHU3MBI.

Knaccudukanus nBuxeHui B CTaHKAX.

. Ha3Havenwe u THIIBI IPUBOIOB.

10 Knaccudukanys cTaHKOB TOKapHOM TPYIIIHI.

11.Ha3nauenue, 00yacTh NMPUMEHEHHUsI, MPUHLHUI PAOOTHI, TEXHOJIOTHYECKUE
BO3MOXHOCTH cTaHka 16K20

12.0OcHoBHbIe y371b1 cTanka 16K20

13.Kunemarnka rimaBHOTO MprBoJia cranka 16K20

14 Kunemaruka npuBojia nmojgauu cranka 16K20

15.Hananka cranka 16K20 Ha o6TaunBaHue KoHyca

16.Hananka cranka 16K20 Ha Hape3anue pe3n0bl

17.Ha3znauenue, 061acTh NMPUMEHEHHUS, PUHIUI PabOThl, KHHEMAaTHKa CTaHKa
1512

18..Ha3znauenue, o0nacTh MPUMEHEHUS, MPUHINAN PAOOTHI, TEXHOJIOTHICCKUE
BO3MOKHOCTU cTanka 11"340I1.

19.Kunemaruka cranka 1134011

20.Haznauenue, o0macTh MPUMEHEHWS, TMPHUHIMI Pa0OTHI, TEXHOJIOTHYECKUE
BO3MOKHOCTH cTaHka 15140

21.Kunematuka cranka 15140

22 Knmaccudukanus, KOHCTPYKTHBHBIE OCOOCHHOCTH U  TPEHMYIIECTBA
TOKapHBIX CTaHKOB ¢ UIIY

23.Ha3nauenue, ycTpoOWCTBO, TEXHOJOTMYECKHE BO3MOXKHOCTH, KMHEMAaTHKa
cranka 16K20T1

24.Ha3nauenne, yCTpPOWCTBO, TEXHOJOTUYECKHE BO3MOKHOCTH, KHHEMATHKA

cranka 16K20®3.

©CoNoOablkwNE
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3.2. 3aagaya Kk KOHTPOJIbHOI padoTe Nel.

3agaya Nel. Ompenenuts uncio 3yObeB 3yOuaThix Kosiec rutapbl ctanka 16K20
JUIS Hape3aHUsi METPUUECKON Pe3b0bl PE3LIOM.

Ne 3amaun IITar x0q0BOro BHUHTA, [ITar napezaemoii pe3b0ObI,
Px.B., MM P H.p., MM

25 6 15

26 8 2

27 10 2,5

28 12 3

29 14 4

30 6 2

31 8 2,5

32 10 3

33 12 4

34 14 15
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3.3. Bomnpocsl K KOHTPOJIbHOI padoTe Ne2.

1.Haznauenune, o00iacTh NPUMCHCHUS,
2.Kunematuka ctanka 2H135.
3.Ha3nauenne, o0OnacTh  NPUMEHEHUS,
BO3MOKHOCTH cTaHka 2P135®2.

4. Kunematuka ctanka 2P135®2.
5.Ha3znauenne, o00macTh  IPHUMEHEHUS,
BO3MOKHOCTH cTaHka 2A450.
6. Kunemartuka cranka 2A450.
7.Ha3znauenne,  o0macTh
BO3MOJKHOCTH cTaHka 2620B.
8.Kunemaruka cranka 2620B.

9.Knaccudukanus ppe3epHbIX CTAHKOB.

IIPUMCHCHUA,

10.Ha3znauenne, o0nacTb  IPUMEHCHHS,
BO3MOJKHOCTH cTaHka 6P82.

11.KunemaTuka ctanka 6P82.
12.Ha3nauenue, 00JacTh  NPUMEHEHUS,

BO3MOXKHOCTH CTaHKa cTtanka 6520D3.

13 . KunemaTuka ctanka 6520D3.
14.Ha3znauenue, o0nacTh  MOpPUMEHEHUS,
BO3MOXKHOCTH, KHHEMaTHKa cTaHka 7E35.

15.Ha3nauenue, o0macTh  NPUMEHEHUS,
BO3MOKHOCTH CcTaHka 7212.

16.Kunematuka ctanka 7212.
17.Haznauenue, o00nacTh  MOpPUMEHEHUS,

BO3MOXXHOCTH, KHHEMaTHKa cTaHka 3M151.
18.Ha3nauenue, 001acTh  NPUMEHEHHUS,
BO3MOKHOCTH, KHHEMAaTHKa cTaHka 3A252.
19.Ha3znauenue, o0OnacTh  IpPUMEHEHUS,
BO3MOXXHOCTH, KHHEMaThKa ctaHka 3E711B.
20.Ha3nauenue, o00macTh  NPUMEHEHUS,
BO3MOXXHOCTH, KHHEMAaTHKa cTaHka 514.

21.Ha3Hauenue, 00macTh  MNPUMEHEHHUS,
BO3MOXXHOCTH, cTaHKa SM32.

22. Kunemaruka cranka SM32.

23. ArperaTHble CTaHKH.

24 Ha3nauenue, o0macTb  MPUMEHEHHS,

YCTPOMCTBO,
TEXHOJIOTUYECKHUE BO3MOXKHOCTH cTaHka 2H135.
YCTPOWCTBO,

YCTPOWCTBO,

YCTPOWCTBO,

YCTPOMCTBO,

YCTPOWCTBO,

YCTPOWCTBO,

YCTPOWCTBO,

YCTPOWCTBA,
YCTPOMCTBO,
YCTPOWCTBO,
YCTPOWCTBO,

YCTPOMCTBO,

YCTPOWCTBA,

TIPUHITATL

paboThI,

TCXHOJIOTHYCCKUC

TCXHOJIOTHYCCKUC

TCXHOJIOTHYCCKUC

TCXHOJIOTHYCCKUC

TCXHOJIOTHYCCKUC

TCXHOJIOTHYCCKUC

TCXHOJIOTHYCCKHUC

TCXHOJIOTHYCCKHUC
TCXHOJIOTHYCCKUC
TEXHOJIOTHYCCKUC
TCXHOJIOTHYCCKUC

TCXHOJIOTHYCCKUC

TCXHOJIOTHYCCKUC

BO3MOJKHOCTH, KHHeMaTHKa MHoro1eaeBoro cranka MP500IIMd4.

25. [IpombIlIeHHBIE POOOTHI.
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26. PoOoTH3MpOBaHHBIC TEXHOJOTHYECKIE KOMILICKCHI.
27. I'mbkue npou3BOACTBEHHBIC MOTYJIH.
28. 'nbkue Mpou3BOICTBEHHBIE CUCTEMBI.

3.4. 3anaum K KOHTPOJILHOI padoTe Ne2.,

3amaua Ne2. TlpousBectu pacuer Hajaiaku 3y00m0i0exHOro cranka SB12 Ha
W3TOTOBJICHUE TPSIMO3yOOT0 IMIMHAPUIECKOTO KOJeca MO MCXOIHBIM JaHHBIM,
yKa3aHHBIM B Ta0JIHUIIE.

Howmep 3HaueHMUE MapameTpa

3aJa4u Z 71 Dn, mMm V, m/mMuH | SKp, b, Mmm
MM/IB.X

29 52 76 76 22 0,46 18

30 54 76 76 24 0,37 22

31 56 76 76 26 0,30 24

32 58 76 76 28 0,24 29

33 60 76 76 30 0,20 34

34 62 76 76 32 0,15 40

35 64 76 76 19 0,46 20

36 66 76 76 23 0,37 25

37 68 76 76 27 0,30 29

38 70 76 76 31 0,24 32

Jagaua Ne3.

PacmmdpoBats 0603HaUEHNE MOIEITN METAJUIOPEXKYIIETO CTAaHKA.

Ne [Iudp Mmoaenu

39 SM32, 2J1450D2, 3MI61E 16 M30®3

40 3473201, 6P13D3, 72161 1112

41 6MS2, 2I'175, 3K225 16P25I1

42 7A311, 5122, 2E781IH 16K40d3

43 3V131M, 6P82I1I, 53A20 17274

44 2P135®2, TA311, 6P13D3 16K40

45 5SA893C, 6550P®3, 7M430 15372

46 ™36, 3E711B®3, 53A20D4 16K20

47 2204BM®4, 3M642, 61°608 1112

48 6606, 7A510, 36722 11756 /1®3

49 53A20D4, 3K225, 2H135 16M30D3

50 3E711B®3, 6M82, 2204BM®4 1341
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4. MeToauvecKue peKOMEH/IANUM N0 U3YUYEHHI0 TEOPETHYECKOr0 MATEpHAaJIa
U pPeLIeHUIO0 32/1a4 KOHTPOJIbHBIX PadoT.

4.1. MeTouuquKne PEKOMEHIANHUH IO H3YIYCHHUIO TEOPETUIECCKOIO MaTepHuaJia

Paznen I. OcHOBHBIE CBeIEHHSI 0 METAJJIOPEKYIIIUX CTAHKAX.
Tema 1.1 Knnaccupukanusi 1 0003HaYeHHE METAIOPEKYIIUX CTAHKOB.
Memoouueckue yKazanusa no u3y4eHuio memol:
I'maBHBIM KJIacCU(UKALMOHHBIM IPU3HAKOM METAJUIOPEKYIIUX CTAaHKOB SIBIISETCSA
BU/I BBIMOJHSEMBIX padoT:

Bua pa6or HaumenoBanue crankoB | Homep rpynnsi
TokapHbie TokapHbie 1
CepiniibHbIE CepiniibHbIE 2
[InudoBanbHbIE [InudoBanbHbIE 3
OneKkTpopu3nIecKue DneKkTpopu3nIecKue 4
3y60006pabdaTteiBatomue 3y6000padaThIBatomue 5
ODpes3epHbIe Dpes3epHbIe 6
CrporasibHbie CrporasibHbie 7

Tak kak a1 0003HaYEHUS MOJIeNICH CTAaHKOB MCIOJIB3YIOTCS HOMEpPA UX TPYIII
¥ TUIMOB, TO HY)KHO 3HaTh OCHOBHbIE M3 HMX. HO Ha JaHHOM 3Tamie HE HYXXHO
3ayyMBaTh HOMEpa TPYIIl W UX THUIBI, TaK Kak Bbl 3TO OyneTe JenaTh MpHU
U3YYCHHH COOTBETCTBYIOIMX TeM. Bam HeoOXoamMo pa3o0paThCsi B CTPYKTYpE
obo3HaueHuss Mojenu craHka. Hampumep, mans cranka 16K20 ona BBITIAIUAT
CleAyIMMUM 00pa3oMm:

1 6 K 20
I'pynna Tun Moaepausauus TexHuueckas
XapPaKTEePUCTHKA
Jns cranka 6HS1:
6 H 8 1
I'pynna Mopaepuu3auus Tun Texunueckasn

19




XapaKTepPUCTHUKA

[TpaBuna 0603HaYeHHs MOZIENIEH CTAHKOB MOJIPOOHO U MOHSITHO U3JI0KEHBI B
yueOHuKaX. EAMHCTBEHHOE 3aTpyJAHEHHE BBI3BIBAIOT MOHSATHUS «MOJCPHU3AIUS» U
«moubukanusy. MoaepHuzanus — HE3HAYUTEIbHOE U3MEHEHHE B KOHCTPYKLIMU
CTaHKa (BUJIOM3MEHEHHE PYKOSTOK, KOpITyca 3aaHeit 6abku u T.71.). Monudukarms
— 3HAYUTETILHOE U3MEHEHHE KOHCTPYKIIMK CTaHKa (JyMHa 0a30BOM MOJIENH CTaHKA
3 MeTpa, MOIU(ULIUPOBAHHON — 5 METPOB).

OO0nacTh NMPUMEHEHHUs LMKJIOBOIO MPOrpaMMHOIO ympaiieHHs. CyIIHOCTh
yuciaoBoro nporpammuoro ympasieHus (UIIY). Vopasnstomass nporpamma u
nporpaMMOHOCUTENNU. [103UIIMOHHBIE, KOHTYPHBIE U YHUBEPCAJIbHBIE yCTPOWCTBA
UITY. Ocu xoopauHaT B TOKAapHBIX, CBEPIMUIIBHBIX, (hpe3epHbIX cTaHkax c¢ UITY.
['eomeTpudeckas U TeXHOJOTHUECKass HHPOPMAIUS B YIPABISIOMIUX IporpaMmax.
Camocmoamenvnaa paboma cmyoenma:

Haiitu oOmme mpu3Haku B TMOHSATUSX «YNPABIEHUE CTAHKOM» U
«ympaBlieHHE MpolieccoM 00paboTKU Ha cTaHkey». [IpoaHanm3upoBaTh CXOACTBA U
paznuuus. OnpenesnTs TPUYKHBI, BIUSAIONIME HA KA4eCTBO IOJY4aeMOW JAETallu,
u3-32 cO0EB B CUCTEME PYUYHOT'O YIPABJICHUS CTAHKOM.

CocTaBbTe JIOTHYECKYIO CTPYKTYPHYIO CXEMYy «YIPaBJICHHE MPOIECCOM
obpaboTku». Ompenenure (GakTOpbl, BIUSIOINIME HAa TOYHOCTH 00padoTku. (B
NIEPBYIO OYepeib K HUIM OTHOCATCS CUCTEMATHICCKUC U CIIYIalHBIC TIOTPEITHOCTH:
reOMETpUYEeCKass TOYHOCTh CTaHKA, IOTPENTHOCTH PEXKYIIEro HWHCTPYMEHTA,
NPUCTIOCOOJICHUN, CPEICTB M3MEpPEHUs, TOTPENTHOCTH YCTAaHOBKH PEXKYIIETO
WHCTPYMEHTa W 3aroTOBKM W Jp.) Haiiaure crmocoObl MUHUMH3AIUN
CHUCTEMATUYECKUX ¥ CIYIalHBIX TIOTPEITHOCTEN B TIPOIIECCE YIIPABIICHHUS.

Haiimute oOmme mnpu3Haku B TMOHATUSIX «YyNpPaBIEHWE CTAaHKOM» U
«yTIpaBlIeHUE MPoIeccoM 00pabOTKM Ha cTaHke». [IpoaHanm3upyiiTe cXOACTBa U
paznuuusi. OnpeaenuTe TPUYUHBI, BIUSIONINE HAa KA4ECTBO TMOJYyJaeMOU JETalld,
u3-32 COOEB B CUCTEME PYYHOTO YIPABICHUS CTAHKOM.

Bonpocwt ona camoxonmpona:
1. Kakue BuABI TOKApHOH OOpaOOTKM MOKHO BBIIIOJIHUTH Ha TOKApPHOM
cTaHke?
2. B uyem orimmumsa ctankoB: 16K20 u 16K2011;
16K20 u 16K20D3;
16K20D3 u 16K2004.
3. Tlouemy nmosIBUIIOCH MPOTpaMMHOE yIpaBiIeHUE CTaHKaMu?
4. B 4eM mnpeuMylIeCcTBa YHUCJIOBOIO MPOrPAMMHOIO YINpPaBICHUS TIO
CPaBHEHHUIO C LIMKIIOBBIM?
5. Kakue ycTpoicTBa BXOJAT B cuctemy UITY?
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6. [ToueMy K BaKHEHIIIMM TEXHUYECKUM XapaKTEPUCTUKAM CTAaHKOB OTHOCSITCS
TOYHOCTb, MPOU3BOJIUTENHLHOCTh M HAJICKHOCTh?

Paszpgea 1. OcHoBHBIE CBeIeHUSI 0 MEXAaHU3MAaX M KHHEMATHKE CTAHKOB.

Tema 2.1. TunoBble y3Jibl © MEXaHU3MbI METAJJIOPEKYIIHMX CTAHKOB.
Memoouueckue yKazanusa no u3y4eHuio memol.

Martepuasni 1o 0a30BbIM J€TalsiM CTaHKOB HauOojee IMOJHO H3JI0KEeH B
yueonuke Cxuptiamze, c. 30...32. OOpature BHUMaHHe Ha TpeOOBaHUS,
npenbsBigeMble K 0a30BbIM JetansiM. CpaBHUTE MEXAy CO0OM CcedeHHs
TOPU3OHTAIBHBIX U BEPTUKAIBHBIX CTAHUH. PaccMOTpUTE METOJIBI PEryJIupOBaHMUS
3a30pOB B HAIPABJISIOLIUX.

JUIs WM3roToBIEHUs JI€Tald HCIOJHHUTENbHbIE OpraHbl CTaHKa JOJDKHBI
COBEpIIATh HCIOJHUTENbHbBIE BUKEHUS, KOTOPhIE Pa3JesalOTCsl Ha OCHOBHBIE U
BcriomoraresabHble. OCHOBHBIE JBUKEHUSI HEOOXOAUMBI JJIsl CpEe3aHUs MPUITYCKA U
oOpazoBaHus TpeOyeMbIX MOBepxHOCTeH pAeTanu. [Ipu W3yuyeHUM HSTON TEMBI
00s13aTeNIbHO pa30epuTeCh, MOYEMY T[JABHOE JBWKCHHE M JBUXKCHHE IOJa4u
OTHOCSATCA K OCHOBHBIM, & YCTAHOBKA 3arOTOBKH, YCKOPEHHBIN MOJBOJ pe3lia — K
BCIIOMOTaTEIbHBIM.

[lo xapakTepy OCHOBHBIE MABIKEHHS MOTYT OBITh BpallaTeIbHBIMH H
noctynareabHbIMU. COOTBETCTBEHHO CYIIECTBYIOT MEpeJauu JUIsl BpallaTeIbHOTO
U TOCTynaTenbHOro ABmkeHus. Haueptute 3yOuarble, peMEHHBIEC, IIEMHbIE,
yepBsiuHble mepenayn. Onpeaenure MX NepeJaToyHble OTHOWEHUs. OCMbICIHUTE
nonsatue «llepegarouHoe OTHOIIEHUE)» C TOUKH 3PEHHUsS Mepenadydl JBUKEHUS OT
BEIYyIEro 3BEHAa K BeJoMOMYy. PaccMmoTpuTe M mIpoaHamu3upyutTe (opMyIibl
HIepeIaTOYHBIX OTHOIICHUH 3yOuaroil mepenaun 1=D1/D2 u pemEnHO#l mepenaun
1=21/Z>. D1 — numamerp Bemymiero mkuBa, D2 — nuameTp BeIOMOro IIKHBA.
3aMOMHUTH HYKHO UMEHHO 3TH (OPMYJIbI, T.K. B JaJbHEUIIEM MPU COCTABJICHUU
YpaBHEHHI KMHEMATHYECKUX LENeld B KOHTPOIBHBIX pabOTax M HA 3K3aMEHE BbI
OyJeTe HUCIOIb30BaTh UMEHHO MEPEAATOYHBIE OTHOLIEHUS, HO HE MepeAaTOYHbIe
qucia.

PaccmoTpuTe KOHCTPYKIMHM pPa3iudHbIX MY(PT, OOBACHUTE HUX padoTy.
Pazbeputep HemOoCTaTKU CIEMHBIX MY(DT U IPEUMYIIECTBA PPUKIIHOHHBIX.
Haueptute peBepcHBHBICE MEXaHWU3MBI C IWIMHIAPUYCCKUMU W KOHHMYECKUMU
konecamu. OOBACHUTE KakuM 00pa3oM OCYIIECTBISIETCS OOpaTHOE BpalleHHE
BEJIOMOI'0 BaJia.

KopoObku ckopocteiliT © momad  SIBISIIOTCS ~ OCHOBHBIMHU  y3JIaMH
METAJUIOPEKYIIUX CTAHKOB. Y SICHUTE UX Ha3zHaueHue. OOpaTUTe BHUMaHHUE HA TO,
YTO KOpOOKa CKOPOCTEH BXOJUT B IJIaBHBIN MPUBOJI CTaHKA, @ KOPOOKA MOJIa4u — B
OpUBOJA MOJaud. PaccMOTpUTEe KOHCTPYKLMIO IIIMUHAEIBHOTO MEXaHU3Ma.
Boimuiinre  OCHOBHBIE — XapaKTEPUCTUKH  KOPOOOK  ckopoctedl. Bospmure
TEXHUYECKYIO XapakTepUCTUKy crtanka 16K20, Haiiiute B HEH MaKCUMAJIbHYIO U
MUHUMAJBHYIO YacTOTYy BpalleHWs IINUHACNIS M ONpEAeNIUTe JUala3oH €ero
perynupoBanus. Pa3beputech kakuM 00pa3oM MPOUCXOAUT U3MEHEHHE YacCTOTHI
BpallleHUs] IMNUHAENA. B yHUBepCcalbHBIX CTaHKaxX I 3TOTO HCIOJIB3YIOTCS

21



0JI0KM 3y04YaThIX KOJIEC, B aBTOMATax M CTaHKaX C MPOrPAMMHBIM YIPABICHUEM —
aBTOMAaTHYECKUE KOPOOKH CKOPOCTEH.

KoncTpykiust kopoOok mojad aHajgorudyHa kopodkam ckopocteil. HoBbimMu
MEXaHU3MaMU B KOPOOKax mojay sBJISIOTCA MJIaHeTapHble U AuddepeHIuaibHbIe
MeXaHU3Mbl W ruTapbl. I[lmanerapHsie W auddepeHnaIbHble MEXaHU3Mbl
NPUMEHSIOTCS IS TIOMYYCHHUS CIOXKHBIX (POopMOOOpa3yronux JIBUKCHUN B
CBEPJIIJIBHO-PACTOYHBIX M 3y0ooOpabaThIBarONIMX  CTaHKaxXx. [ HWTapsl
UCIIOJIB3YIOTCSl B TOKAPHO-BUHTOPE3HBIX U YHUBEPCAIbHO-(DpE3EpHBIX CTAHKAX IS
TIOJTyYCHHSI BAHTOBBIX TTOBEPXHOCTEH.

Bonpocwt 0na camokonmpona:

1. Yro Ha3wiBaeTCs TJIaBHBIM jBuxkeHueM? I[lpuBeauTe mpumepsl CTAHKOB C
NPSIMOJIMHENHBIM [JIaBHBIM JBUKEHHEM.

2. B ueMm pazHuna Mexjay peMeHHON M 3y04aToil rnepegayaMu ¢ TOYKU 3pEHUs

JIBU>KEHUH, COBEPIIIAEMBIX BEAYIIUM U BEOMBIM 3B€HOM?

Ha kakyro BeIMYMHy NepeMeCcTUTCA raiika 3a OJIiH 000pOT X0JI0BOI'0 BUHTA?

4. Yem oOTIMYaIOTCS TIEPENIAaTOYHbIC OTHOIICHHUS 3y04aTod U PEMEHHOU
nepenay?

5. B uem oTiHMunMe pEBEPCUBHBIX MEXAHU3MOB C MWIMHIPUYECKUMHU U
KOHUYECKUMHU 3y04aThIMU KoJiecaMu?

6. [louemy ¢puKUHOHHBIE MY(PTHI MOXKHO BKJIIOYaTh, HE JIOKHUAASICH
OCTaHOBKHU BpPAIICHUS BaJIOB?

7. TloueMy ManbTUHCKHME MEXAHU3Mbl MPUMEHSIOT ISl MEPUOJAUYECKOTO
MIOBOPOTA, & XPAaroBbIE — JIJIS1 IEPUOANUECKOTO MEPEMEICHUSA?

8. HazoBute 0OCHOBHOE OTIMYHE KOPOOKHU CKOPOCTEM OT KOPOOKHM MOj1ay.

9. Hammmute 0CHOBHBIE XapaKTEPUCTUKH KOPOOOK CKOPOCTEH.

10.Yem omnmuarOTCs KOPOOKH CKOpOCTEH ¢ OJioKamMH 3yOuYaThIX KOJIeC OT
ABTOMAaTHYECKUX KOPOOOK CKOPOCTEi?

11.B yeM mNpUHIMOHUATILHOE OTIWYHME KOPOOOK CKOPOCTEW YHUBEPCAIHHOTO
TOKAapHOI'0 CTaHKA U TOKapHOTo ctanka ¢ UITY?

w

Tema 2.2. KunemMaTuka CTaHKOB.
Memoouueckue yKazanusa no uzy4eHuio memol.

Kunematuka — pazzen MexaHUKU, U3yYaloUINil JBUKEHUS Tell 0e3 ydeTa ux
Maccbl. KnHemaTuka CTaHKOB — 3TO JIBWXKEHHs B craHkax. M3 xypca 1IPOU Bol
3HAaeTe TJIaBHOE JIBM)KEHHME W JIBWKEHUE Mojaud. B cTaHkax uMx oOecredynBaroT
TJIaBHBIA TIPUBOJ M MpUBOJ TNojaauu. Ha sTom sTame BaM HEOOXOIMMO YSICHUTH,
YTO JIBWXKEHHWA B CTaHKax [EpPeAaloTcss M0 KUHEMAaTHYEeCKUM  IEISM.
Kunematuueckass 1enb CBSI3BIBAET MCTOYHUK JIBXKEHUSI C HCIOJTHUTEIbHBIM
opranoMm. Haiimute wna puc.7, c¢.23/2/ onekrpoaBuratenb W IIMAHJIETb.
COBOKYITHOCTh KHHEMATHYECKUX TMap, CBA3BIBAIOLIUX KX MEXKIy cOo00W OyneT
ABJISITHCSI KHHEMATHYECKOU 1IeTbIO, T.€. LEMbI0, [0 KOTOPOMl NepenaeTcs IBUKEHNE
OT HAYaJbHOTO 3BEHA (PJIEKTPOABUTATENb) K KOHEUHOMY (IIMUHAENb). B nanHOM
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clydae dTa KMHEMaTH4yecKas Ielb COCTOMT M3 PEMEHHON mepeaayd M Tpex
3y04arbIX nepeay.
VKII mist BpamaTenbHOTO ABUKEHUS Ni=NyX1 o6,
IJI€ Nk - YaCTOTa BpallleHUs] KOHEYHOTO 3BEHA
Ny - 4aCTOTA BpAIllCHUSI HAYaJIbHOT'O 3B€HA
loom — OOIIEE MepeaTOYHOE OTHOIICHNE KHHEMATHIECKOM TICTTH
YKII 115 r1aBHOTO ABUKECHUS IPUMET BH]T
Ny :nD;BX i06111
Hamummre YKL gis 1BM>KEHUS 1O1a4M.
IlepenaTouyHbie OTHOIIEHUS] KHHEMATHYECKHUX IIETEii.
Jlns ompenesieHUss OOIIETO IMEPEIaTOYHOTO OTHOIICHUS KHUHEMAaTHYECKOM
e HEeOOXOJUMO TEPEMHOKHUTh MEXIy CO00M mepenaToyHble OTHOIICHUS
OTZENBbHBIX IEepead, BXOJAIINUX B 3Ty KMHEMaThdecKkyto nens. Ha puc.3,4 ¢.102

/1/. Haitnure peMeHHYyI0 niepeaady. Ee mepenarogHoe oTHOIIIEHHE
D1 140

D2  268.
51
JIBI>KEeHHE CO BTOPOTO Baja Ha TPETUH IepeaeTcs yepes 3ybaryro nepegayy —, €
TPETHETO Baja Ha YETBEPTHINA Yepe3 3y0uaryro nepegaqy 39

21 15
—, C UETBEPTOI'0 Baja Ha IIECTOH uepe3 3y0uaTylo nepenadyy —, ¢ eCToro
55 60

Ha CeIbMOM yepes nepenavy 18 , ¢ ceapbMoro Basia Ha nsaThId yepes nepegauy 30 .

72 60
O6H_I€C NnepeaaTouYHOC OTHOICHUEC KHMHEeMaTHYeCKOH 1LIenu
140 51 21 15 18 30
loom = — X — X —X —x — x—=0,52x 1,3x (0,38 x0,25% 0,5 = 0,008
268 39 55 60 72 60
YPaBHeHI/IC KHHEMaTU4YECKOU LCIIN I''TaBHOTI'O IIPHUBOAA
Nun = n[{BXi06I.II

Num = 1460%0,008 = 11,7 mun

Crynenuaroe u 0eccTyneH4aroe peryJiipoBaHue CKOPOCTH Pe3aHMusl.
Paccmotpute puc. 8,c.24/2/. Hdns nepemaun asuxenust co 11 Bama wa III
BO3MOXHBI TPY BapUAHTA:
Z1 Z3 Z5
—, —, —,T.e. Tpu 3y0uateix nepenauu. C Il Bana na [V Bo3MoXHBI
Z2 Z4 Z6

JIBA BapHaHTa:
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VA BVA®

JR— I/I —

Z8 Z10.

VKILI:
D1 Z: Z7

nLl.ll‘I] = n)lBX — X — X —
D2 Z, Zs
D1 2 Z9

anZ: n;[BX - X — X —
D2 Z, Zw
D1 Zs Z7

anSZ nI{BX — X — X —
D2 Zs Zs
D1 Zz3 Zo

an4: n)IBX — X — X —
D2 Z4 Z10
D1 Zs Z7

nHmS: n,I[BX — X — X —
D2 Zs Zs
D1 Zs Zg

nLLIHG: n,Z[BX — X — X —
D2 Zs Z10

B nanHOM ciydae BO3MOXXHO BKJIIOUCHHE IIECTH Pa3JIMYHBIX YacTOT
BpalleHus MmmnuHaens. M3MeHeHne 4acToThl BpallEHUs MIMUHACIS C MOMOUIBIO
3y04aThIX Mepeaay sBIsIETCS CTYIEHYAThIM PETyJIUPOBAHUEM CKOPOCTH.
beccrynenuaroe peryirpoBaHue CKOPOCTH U3JI0KEHO Ha ¢.43/2/.

KunnemaTtuyeckuii pacuer KopodoOK cKopocTeii

Hanwmcare cTaHmapTHBIA pA 4acTOT BpalleHHs wWmuHAens ¢ ¢=1,25,
HauuHasg ¢ N1 = 12,5 mun. TlocTpouTs rpaduk 4acTOTHI BPAIEH s [IMMHIEIS IS
KOpOOKH CKOpocTel, n300pakeHHOM Ha puc.8a) c.24/2/.

D: =100 MM (muameTp BeayIlEero IkuBa, Ha Baiy |)
D> = 246 MM (1uameTp BeIOMOTO IIKKUBa, Ha Baiy |1)
MeTtoandeckue yka3aHus 1Mo H3y4YeHUIO TEMBI.

B craHKOCTpOEHMM NPOMEXKYTOUHBIE YACTOTHI MEXIY MNpeAebHbIMU
3HAYEHUSAMHU Nmin U Nmax Pa3MEIAIOTCS O FEOMETPUUECKOMY Py, B KOTOPOM
KaXAasi TOCJEeAyIoasi 4acToTa OTIMYaeTCss OT Tpeapiaymeii B ¢ pa3 (¢ —
3HaMEHaTEJIb FTEOMETPUUECKOTO Psia), T.€.

N2 = N1XQ
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N3 = N2X@
N4 = N3XQ
Nz = Nz-1XQ (Nz=Nmax)

I'padux wacToT BpaleHus NpeacTaBiIsieT COOOW BEpTUKAIbHBIC JUHUH,
0003HaYeHHbIE PUMCKUMH LH(PpaMU, HOMEPA KOTOPHIX COOTBETCTBYIOT HOMEpam
BajioB. Yncno BasioB ompenensiercs mo dopmyne B=g+1, rae q — yucio 610K0B
3ybuarbix kojec. s KC, wuzobpaxennoit Ha puc.8a (=2, B=2+1=3. Ha
TOPU30HTABHBIX JIMHUSAX, PACIOJIOKEHHBIX TaK)Ke€ Ha OJMHAKOBOM PAaCCTOSIHUH,
PaBHOM 3HAMEHATENI0 T'€OMETPUYECKOro psiaa ¢, pa3MellaloTcs 3HA4eHus N, oT
Nmin 10 Nmax. JIy4, TpOBEACHHBIA MEXAY BEPTUKAIBbHBIMU JIMHUSIMHU, 0003HAYAET
nepenayy MeXIy JIByMs BallaMd C IepeAaTOyHbIM oOTHomueHuem 1. Ilpum
TOPU30HTAJILHOM IOJIOKCHHMH Jiyda i=1, Mpu Jiyde, HampaBJIeHHOM BBepx i>1, a
HanpaBJieHbIM BHU3 I<1.

Bonpocwt 0na camokonmpons.

1. Jns gero npeaHazHaueHa KUHEMaTUYECKast 1ETb?
2. TMouemy B YKII nns aBwkeHUs mojgadul HEOOXOIUMO BBECTH TEPEBOIHOMN
kodhdunmrent?
UYemy paBHBI IepeJaTOUHbIE OTHOIIEHUS 3y0UaToil U1 peMEeHHOMU nepeaayun?
ITouemy Bast |V xopoOku ckopocrtei, n300paXxeHHOW Ha pucC. 8a), UMeeT
HIECTh YacTOT BpalueHus, a Bai |l — tpu yactoTs! Bpamenus?
5. MoxHO M yTBEepkAaTh, 4To JUisl ykasaHHOW Bbimie KC wyucino crynenei
oynet paBHo uuciy YKI?
6. [Touemy Ha rpaduke yactot Bpamienus c | Bana Ha |l uner Bcero ogun my4a?
7. B ueM pa3HMIla MEX]y PEMEHHOW W 3yOuaToil mepeiadyeil ¢ TOUKH 3pCHUS
KUHEMaTUKH ?
8. Ilouemy mepenaTouyHOe OTHOLICHHE HE MOKET ObITh PABHO HYIIO?
9. C kako#l yacToTOW OymeT BpaliathbCs INMHHACID, €COH loom = 1 (N =
1000muH)
10.Kak onpenenuth 9nciao cTyneHeld KOPOOKH CKOPOCTEH?
11.Ha3oBuTe HEIOCTATKU CTYIIEHYATOTO PETYIUPOBAHUS CKOPOCTH PE3aHUS.
12.Ha xakuX CTaHKax HCIOJb3YETCS CTYNEHYATOE PEryJIMpPOBAHUE CKOPOCTHU
pe3anus?

B w

Pazgea |11. MeTasuiopexymme CTAHKH.
Tema 3.1 TokapHble cTaHKH

Camocmoamenvnaa paboma cmyoenma:

CpaBHuTh KMHeMaTH4eckue cxeMbl cTankoB 16K20 u 16K20T1 (16K20dD3).
Haiitu cxoactBa u paznuuusi. OOBSCHUTH 3a CUET YEro TOYHOCTh OOpabOTKH Ha
cranke 16K20T1 Bwime, yem Ha ctaHke 16K20. CocTaBuTh mepeyeHb JeTaliei,
U3roTaBlMBacMbIX Ha cTanke 16K20d3 Bamero mnpeanpusatus. OOBICHUTS,
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noyeMy 3TH JeTalu pallOHaJIbHO M3TrOTABIMBAaTH Ha 3TOM cTaHke. [IpoBecTu
aHanu3 oOpabaThIBa€MbIX MOBEPXHOCTEH U JBUKEHUN MCIOJHUTEIBHBIX OPraHOB
(LWMUHAENS ¥ CYNIopTa), BHIMOIHAEMbIX Ha CTaHKE, JIsl 00eceueHus TpedyeMoro
KayecTBa JeTallu.

Memoouueckue ykazanusa no uzyueHuio memol.

Ha3znauenne, o00nacTh NpPHUMEHEHMs, YCTPOWCTBO TOKAPHBIX CTAaHKOB
JOCTAaTOYHO MOAPOOHO PAacCCMOTPEHO B COOTBETCTBYIOIIMX TIJIaBaX Y4eOHUKOB
Yepnakosa u Cxuptianze. Ocoboe BHUMaHuEe 00paTUTE Ha TO, 3@ CUET YEr0 MOTYT
ObITh PACIIMPEHBl TEXHOJOTUYECKUE BO3MOMXHOCTH CTAaHKOB (JOTOJIHUTENIbHbIE
IPUCIOCOOJIEHHUS], CIELIMAIIBHBIN PEKYILIMA HHCTPYMEHT).

[Ipy wu3ydyeHWHM KUHEMATHKH CTAHKOB HEOOXOJMMO COCTaBJISITh YpaBHEHUS
KMHEMaTHYECKUX LENed TJaBHOrO JBMXEHUS W JABWKeHus nonauu. [Ipu stom
HY>XHO YETKO MPEACTaBIATh ce0e TIIaBHBIN MPUBOJ U MPUBOJI MTOAAYH.
Bonpocwl 0nsa camokonmpona:

1. B uéM npuHIMNHAIBHOE OTIUYME KOPOOOK CKOpPOCTEW YHUBEPCAIBHOIO

TOKAapHOI'0 U TOKapHOro ctanka ¢ UI1Y?

2. Tlouemy OeccrymeHyaToe peryiMpoBaHue CKOpPOCTH pe3aHust

IPEIIOYTUTEIbHEE CTYIIEHYaTOro?

3. Tlouemy g Hape3aHus pe3bObl HEOOXOAMMA CIlELMalbHAsg HalajaKa
TOKapHO-BUHTOPE3HOI'O CTaHKa?
MosxHo 11 Hape3aTh pe3b0y Ha TOKapHO-PEBOJIbBEPHBIX CTaHKaX?
Kakue KOHCTpYKTHBHbBIE OCOOEHHOCTH UMEIOT TOKapHble cTaHkH ¢ YITY?
B uém pa3Huna KOMIOHOBKM JIOOOTOKAPHOTO CTaHKa U TOKApHO-
KapycCeIbHOTI?

o ok

Tema 3.2 CBepianiibHbIE U PACTOYHbIE CTAHKH.

Camocmoamenvhasa paboma cmyoenma:

CpaBHHUTBH TEXHOJIOTUYECKHE BO3MOXKHOCTH CTaHkoB 2H135 u 2P13502.
OObsicHUTh, TTOYeMy OHU mupe y crtanka ¢ UIIY? OObscHUTH moyemMy TOYHOCTH
MEKOCEBBIX PACCTOSIHUM MPU CBEPJIECHUM OTBEpCTHH Ha cTaHke 2P135 D2 Belie
110 CPaBHEHHUIO co cTaHkoM 2H135.

Memoouueckue ykazanusa no usy4yeHuio memol.

[Ipn u3ydeHun H>TOM Tembl OOpaTHUTE BHUMAHWE HA TO, YTO OCHOBHBIE
JBIDKCHUSI COBEPILAIOTCS HWHCTPYMEHTOM (Ha TOKAPHBIX CTaHKax TJIaBHOE
JBUKEHUE COBEPILIAET 3aroTOBKA, JABWKEHUE MOJAYUM — MHCTPYMEHT). Ha 3TOM
sTane oOydeHHUs Bbl YK€ YETKO JIOJDKHBI 3HATh KAaKU€ WCIIOTHUTENIbHBIE OpraHbl
CTaHKa COBEPILIAOT OCHOBHBIE JBUKEHHS.

[Ipu n3ydyennn kuHeMaTuku ctanka 2620B ocoboe BHMMaHuEe 00OpaTUTE Ha
IJJAHETAPHBIM MEXAaHU3M B KHHEMATUUYECKOM LIENU PaJaIbHOM ITOJAa4Yu CYIIIOpPTa
TUTAHIIIAHOBI.

Bonpocwl 0nsa camokonmpona:
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1. Hanncars ypaBHEHHME KUHEMATUYECKOM LIENH JUIsSl IBUKEHHSI [TOAYN CTAHKA
2H135. O0bsicHUTH KaKyI0 POJIb UTPaET Nepeadya 3youaroe Kojaeco-penka.

2. Ilo xunemaTHueckoi cxeme cranka 2620B HaiiT rUTapy B KHUHEMaTHYECKOU
enu Hapesanusi pe3bObl. CpaBHUTH Cily)keOHOE Ha3HAUCHHE TMTap B CTaHKaX
16K20 u 2620B.

3. Kakum 00pa3omM HECOOCHOCTh CBepJia M MIMUHAENS CBEPIUIBLHOTO CTaHKA
BJIUSIOT HA TOYHOCTH 00pabOTKN?

4. [ToueMy KOHIYKTOPHBIE TTPUCTIOCOOJICHUS MTOBBIIIAIOT TOYHOCTh 00pabOTKU?

Tema 3.3. @pe3epHble CTAHKH.

Camocmoamenvhas padooma cmyoenma:

OOBsICHUTH KakuM 00pa3oM JIeTUTEIbHBIE TOJOBKH PACIHIMPSIOT
TEXHOJIOTUYECKHE  BO3MOKHOCTU  YHHMBEPCAJIbHBIX  (PpE3epHBIX  CTAaHKOB.
[TorrpoGoBaTh mpeacTaBuUTh cebe (Ppe3epoBaHHE BHHTOBBIX KaHABOK Ha TeJllax
BpAILICHUsI HA TOKapHbIX cTaHkax ¢ UIIY.

Memoouueckue ykazanusa no uzy4eHuio membol.
OObpaTtuTe BHUMaHUE Ha TO, YTO Ha (PpE3epHBIX CTAaHKAX INIABHOE TBUKCHHE
COBEPILIAET UHCTPYMEHT, a ABH)KEHHUE MOJJa4U — CTOJI C 3aTOTOBKOM.
[IpoananusupyiiTe HampaBieHUE KOOPAUHATHBIX OCEM Ha (pe3epHbIX
ctankax ¢ UYIIY. IlonpoOyiiTe MOHATH MOYEMY Ha ASTHUX CTAHKAaX BO3MOXKHO
TpexMepHoe (00beMHOE) (hpe3epoBaHHE.
[Ipoananu3upyiTe cxemy HalaJKd YHHBEPCAIBHOW JCIUTEIBHON T'OJIOBKH
Ha auddepeHuuaibHoe JAeIEHUEe ¢ LEeIbl0 OCMBICIIEHHOT'O MCIOJIb30BaHUS €€ MpHU
HaJlaJKe YHUBEPCAIbHOTO (pe3epHOro cTaHka Ha (pe3epoBaHHE BUHTOBBIX
KaHaBOK.
Bonpocet ona camokonmpons:
1. B kakom ciyuae Ha ¢pe3epHom ctanke ¢ UITY ogHOBpEeMEHHO COBEpIIAIOTCS
IPOJI0JIbHASL, TTONIEPEYHAs], BEpTUKAIbHAs noj1avya?
2. OnuiunTe KHHEMATHKY CTaHKa IPU 00ObEMHOM (Ppe3epOBaHUM.
3. be3 kakoro mnpucIOCOONEHHs HEBO3MOXHO (pe3epoBaHNE BUHTOBBIX
KaHaBOK U 3yObeB 3yOUaThIX KOJIEC METOJIOM KOITUPOBaHUSA?

Tema3.4 CTporajibHbie CTAHKH.
Camocmoamenvnaa paboma cmyoenma:

CpaBHUTD MEXJy COOOW TJIaBHOE JBMKEHUE TOMEPEYHO U TPOJOJIbHO-
CTPOTJIBHBIX CTAaHKOB. HaliTH NMpUHIMNHAIBHYIO Pa3HUILy B KOHCTPYKIIUSX ITHX
CTaHKOB.

Memoouueckue yKazanusa no uzy4eHuio memol.

CpaBHUTE TEXHOJIOTMYECKHE BO3MOXKHOCTH TMOMEPEYHO U MPOJOJIBHO-
CTPOTJIBHBIX CTAaHKOB. Kakue W3 3THX CTAaHKOB MPEANOUYTHUTEIbHEE IS MaJIOTO
ousHeca?

Bonpocwt ona camoxkonmpona:
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1. Tlouemy B WHCTPYMEHTAJIbHBIX W PEMOHTHBIX I€XaX MPEANOYTHTEIIbHEE
MOINEPEYHO-CTPOTaJIbHbIE CTAHKHU.

2. Kakoil y3en momepeyHo-CTpOTrajbHOTO CTaHKa MpeoOpasyeT BpamiaTelbHOE
JBUKEHHUE B IPSIMOJIMHEWHOE MPEPBIBUCTOE JBUKEHHE CTOJIA?

Tema3.5 HlaudoBajibHbIe CTAHKH.
Camocmoamenvnasn paboma cmyoenma:

Pazobpats  BuABl  MOJA4y,  HUCIOJB3yeMble HAa  KpyJio - H
BHYTpULUTU(POBAIBHBIX cTaHKaX. CpaBHUTh HX C TMOJaYaMUd Ha IUIOCKO -
U (pOoBaANBHBIX cTaHKaX. OOBSCHUTD pa3Inyusl.

Memoouueckue ykazanusa no uzy4eHuio memol.

[Ipumenenne  nUIMQPOBAIBHBIX  CTAHKOB  OOYCJIOBJIEHO  BBICOKUMU
TpeOOBaHUSAMH K TOYHOCTH (OPMBI M  HIEPOXOBATOCTH  OOpabOTAHHBIX
MOBEPXHOCTEH neTaneil. B cOOTBETCTBUM C 3THM 00OpaTUTEe BHUMAHUE HA PEXKYIIHMA
UHCTPYMEHT, PUMEHSIEMbIN TPU NUITMPOBAHUU, OCOOCHHOCTU €r0 KOHCTPYKIIUU U
aOpasuBHbIM MaTepuan. CpaBHUTE MeEXJIy COOOM TOHSATUS «JIE€3BUMHBIN
UHCTPYMEHT» U «a0pa3uBHBIA UHCTPYMEHT).

Bonpocwt 0na camokonmponsa:

1. Kak knaccuguuupyroTcs I0CKO - NUTM(OBaTIbHBIE CTAHKUA?

2. Tloyemy cKOpOCTh pe3aHusi Ha HUIM(OBATIBHBIX CTaHKAX BBIIIE, YEM Ha

TOKapHBIX?

3. UeM oTJIMYaIOTCS] XOHUHTOBAJIbHBIE CTAHKH OT CyNep(UHULITHBIX ?

Tema 3.6 3y6o00padaThiBalOIUe CTAHKH.
Camocmoamenvnasa paboma cmyoenma:

PaccmoTpets kMHEMaTHueckue cxembl CTaHKOB 514 nu SM32. Haiitu rutapsl
nenenus, nuddepennmana, Kpyrooix mnogad. Pa3oOparbcs ¢ MX Ha3HAYCHHEM,
YCJIOBUSIMM HACTpOWKH. PaccMOTpeTh ABMXKEHME JeNIEHUsl U JBM)KEHUE oOKaTa Ha
3y0on0m0exxHOM U 3yOodpe3epHOM cTaHkax. HaliTu cxoacTBa W pasinuuus,
OOBSCHUTH YEM OHH OOYCJIOBJICHBI.

MemoouuecKkue yKazanusa no u3y4eHuio memol.

I[Ipy wu3ydyeHun HSTOM TEMbl HEOOXOJAUMO OCMBICIUTH JIBa METOoja
dbopmooOpa3zoBaHusi 3yObeB: KONMUpPOBaHHMS W oOkata. B MammHOCTpoeHUu
UCTIONIb3YyeTCI METOJ 00KaTa, KOTOPbI O0ECIEeYMBaeT BBICOKYIO TOYHOCTH H
IPOU3BOIUTEIHLHOCTD.

Nzyvast cmocoObl Hape3aHus MUIUHAPUIECKUX KOJEC C MPSIMBIMHU 3YObSIMH
Ha 3y0o(pe3epHOM cTaHKe, 00paTHUTe BHUMaHHE Ha YCTAHOBKY YEepPBAYHON (Ppe3bl.
Camas pacnpocTpaHeHHasi OIIMOKa CTYJICHTOB 3aKJII0YaeTcs B TOM, YTO YCTaHOBKa
(dpe3bl O YIIIOM yBSI3bIBAaeTCS C MOJyYCHHEM BUHTOBBIX 3yObeB. Pasbepurech B
TOM, YTO JJISl TOJYYCHHs] BUHTOBBIX 3yObEB 3aroTOBKE HEOOXOIUMO COOOIIUTH
JIOTIOJIHUTENIBHOE BpaIlCHHE.

YuuThiBas CIOXHOCTh KHHEMAaTUKH 3y0000pabaThiBalOIIMX CTAHKOB,
HauMHAWTE €€ M3yueHHE C COCTaBJICHHS pacueTHBIX mnepemerieHuii. Hampumep,
IpU TIOBOPOTE N0JIOSIKa Ha OJMH 3y0 3aroTOBKA JOJKHA MOBEPHYTHCS TaKXKe Ha
OJIVH 3Y0.
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Bonpocul 0na camokonmpons;
1. Kakne kuHEMaTHUYECKHE IIETIH HACTPAMBAIOTCS Ha 3yOO(Qpe3epHOM CTaHKE
IIPU W3TOTOBJICHUH HMWIMHIPHUYECKOTO KOCO3y0oro koeca?
2. ITouemy Ha 3y00(dpe3epHOM cTaHKE KOCO3YyObIe Kojleca Helb3sl Hape3aTh 0e3
ruTapsl quddepeniuana?
3. I[ouemy mpu M3rOTOBIEHUHU 3yOUaTBHIX KOJEC C PA3TMYHBIM YHCIOM 3YObEB
MPUXOAUTCS TIEPEHACTPAUBATh TUTAPY JACIICHHUS ?
4. [Touemy 1ipu 3y0000pabOTKe ABUKEHUE JCTICHUS COBEPIIACT 3arOTOBKA?
5.Kakoit  3ybooOpabaThiBatomuii  cTtaHOK  HambOonee  Ap(EeKTUBEH B
MEJIKOCEPUMHOM ITPOU3BOJICTBE?

Tema 3.7. ArperatHbie CTAaHKH.
Camocmoamenvhas paboma cmyoenma:

O3HaKOMUTHCSI ¢ HOPMAIM30BAHHBIMU U CHELUUAIBHBIMU Y3JIaMHU arperaTHbIX
CTaHKOB.

Memoouueckue yka3zanusa no u3y4yeHuro memol.

CpaBHuTEe MeXJy CcOOOM THUMOBBIE KOMIIOHOBKM OJHONO3UIMOHHBIX U
MHOTONO3UIIMOHHBIX arperaTHhIX CTAHKOB.

N3yunre npuHIMI AEWCTBUS CUIOBBIX T'OJIOBOK.

Bonpocwt 0na camokonmpona:
1. B uém 3akiroyaeTcs riaBHOE MPEUMYIIECTBO arperaTHbIX CTAaHKOB?
2. B xakoM mpou3BOACTBE MPEINOYTHTENbHEE arperaTHbie cTanku ¢ YITY?
3. Jns uwero mpenHa3sHauyeHbl CHIJIOBBIE M TIOBOPOTHBIE CTOJBI B arperaTHbIX
CTaHKax?
Tema 3.8. IkcniyaTtanusi CTAHKOB.
Camocmoamenvnasa padoma cmyoenma:

N3yunuth crocoObl TPaHCMOPTUPOBAHUS W TpaBHIa YCTAHOBKH CTAHKOB.
PaccmoTpeTs Bubl GyHAaMEHTOB. O3HAKOMUTHLCS C BUJAMU UCTIBITAHUI CTAHKOB.
MemoouuecKkue yKazanusa no uzy4eHuio memol.

OOparute oco00oe BHUMAHUE HA MPOBEPKY T'€OMETPUUYECKONM TOUYHOCTH

cranka. O3nakombtech ¢ 'OCT 18097-93.
Bonpocwl 0nsa camokonmponn:

1. Yem oTnuyaroTCs UCIBITAHUS HA XOJOCTOM XOJY OT MCHBITAHUS CTaHKA O]
Harpy3kom?

2. Ha kakme mapameTpbl ACTad BIUSIOT MPSIMOIUHEHHOCTh MPOIOIHLHOTO
NEepPEeMEIeHHs] CYyNIopTa TOKAPHOTO CTaHKa M paJualibHOe OHWEeHHE HapYKHOM
HEHTPUPYIOIIEH TOBEPXHOCTH IITTUHIES?
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Tema 3.9. TexHonornyeckoe 000pya0BaHHEe ABTOMATH3UPOBAHHOIO
NMPOU3BO/JICTBA.

Memoouueckue ykazanusa no uzy4eHuio memol.

PBIHOK TIpemBSABIIICT OYCHB JKECTKHE TPEOOBAHHS K KaueCTBY MPOIYKITUH.
Ho xagecTBO mpoayKInu MOKET 00eCTIeUnTh TOIHKO 3P (HEKTHBHOE MPOU3BOJICTBO,
KOTOpO€ B COCTOSIHUM B KpaTyalIie CpPOKH OCYIIECTBUTH IMOATOTOBKY
IIPOU3BOJICTBA W HAJIAJUTh CEPUUHBIN BBIMYCK KaYeCTBEHHBIX u3nenuil. OauH u3
nyTeld MOJIy4eHHs] KAaueCTBEHHBIX AeTalled — KOMIUIEKCHas oOpaboTKa 3a OJuH
YCTaHOB.

Pa3bepure kakum o00pa3oM Ha MHOTOLEJEBbIX CTaHKAX MPOUCXOJUT
KOMIUIEKCHast 00paboTKa 32 OANH YCTaHOB.

3a cueT KakuxX Y3JIOB PACHIMPUIIUCh TEXHOJOTUYECKHE BO3MOKHOCTHU
MHOTOIIEJIEBBIX CTAHKOB.

OcHOBHOE BHUMaHHE B KJIaCCH(PHUKAIMU aBTOMATUYECKUX JTUHHUHI yJEIUTe
OCHOBHOMY TEXHOJIOTMUECKOMY obOopynoBaHuio. PaszOepurech, moueMy B
ABTOMATHUYECKUX JIMHUSIX B OCHOBHOM MPHUMEHSIOTCS arperatHbieé CTaHKH |
aBTomatbl. [lpm wu3ydeHWH cucTeM yIhpaBieHHs oOpaTHTe BHUMaHHE Ha
CTPYKTYPHYIO CXe€MY MPOrpaMMHpyeMoro KouTposepa /1/, crp.83...85

Obparute BHUMaHue Ha To, 4To B PTK mmsa mexanudeckoit 06paboTku poOOT
BBITIOJIHSET BCIIOMOTATEIbHBIE ONEpaIluy TUIA «B3STh-MOJOXKUTHY, a B PTK mns
cOOpOYHBIX oOmepanuii poOOT BBHINOTHSET OCHOBHBIE M BCIOMOTaTeIbHBIC
orepaluu, T.e. COeIMHEHNE U TPAaHCIIOPTUPOBAHUE JETaICH.

PaccmotpuTe  sBOMOLIMIO  aBTOMAaTH3allMM  MEXaHOOOpaOOTKH B
MEJIKOCepUMHOM Tpou3BojicTBe Mo yueOHuky JlyHema. (§4,8, ctp 157..159). Ha
KaKOM ypOBHE aBTOMAaTH3allMU HAXOAUTCS Ballle MpeAnpusTue?

[TonpoGyiite pa3paboTars npemnoxenus no BHeApenuto PTK, I'TIM, T'TIC B
OJTHO W3 IIEXOB Ballero npeanpusatvs. Kakuwe MNpeanochlIkKd €cTh Ha BalleM
npeanpusatuu A coznanus ['AIT?

CpaBHute Mexnay coboii puc. 4.21, 4.22, 4.23, 4.24. (yuebnuk JlyHena,
ctp.161...164). Ectb 1 B HUX NMpUHUIUNHAIBHBIE OTIMUUsI? Eciu ecTh, TO B uyeM
OHU 3akirouaroTcsa? PaccMmorpute stambl paboT 1o co3manuio npoekta ['AY
TOKapHOU 00paboTKH, cTp.167...168.

Bonpocwel ona camokonmpons:

1. Tlouemy B aBTOMaTMyecKux JUHUAX cTaHku ¢ YIIY umeror orpaHudeHHOe
npuMeHeHue?

2. Kakoe o0opynoBaHHe KpoME€ CTAaHKOB BXOJUT B COCTaB aBTOMAaTHYECKOMN
070302070

3. C Kkako LETbI0 B CUCTEMY YIPaBICHHUS aBTOMATUYECKUX JIMHUNA BBOJST
IPOrpaMMHUPYEMBbIE KOHTPOJLIEPHI?

4. Tlouemy PTK panga wmexaHooOpaOoTkuM Hed()PEKTUBHBI B MacCOBOM

MIPOU3BO/ICTBE?
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5. Kakme tpeOoBaHUS NPEABSBIAIOTCS K JeTalsAM, NOpeIHA3HAYEHHBIM JIJIs

aBromaTuieckoit coopku B PTK asa cOopounbix onepanuii?

Kak knaccupunupyrorcs PTK no Buay TexHonoruyeckoro npouecca?

7. Tlouemy  »(ddexTHBHOCT,  MPOW3BOACTBA  TMOBBINIACTCS  MPU  €T0

aBTOMaTH3aLAN?

[Touemy I'TIM u I'TIC 3¢ppexTrBEH B MENKOCEPUITHOM MTPOU3BOACTBE ?

9. B uem 3axiouaercss OTAMYME TexHojormueckoro obopynoBanus PTK or
TexXHoJiornyeckoro odopynosanus ['TIM.

o

oo

4.1. Meroauyeckue peKOMeH/IAMHU M0 U3YYEHUIO TEOPETHIECKOT0
MaTepuaJa.
B kaxxnolt Teme coziepykarcsi METOJMYECKUE YKa3aHus Mo e€ u3ydeHuto. Bam
HEO0OXO0/IMMO CJIEI0BATh UM ITPU U3YYEHUH COOTBETCTBYIOLIErO MaTepHaa.

4.2. Meroauueckne peKOMeHIAlMHU 0 PellleHUI0 3a1a4 KOHTPOJIbHbBIX
paoor.

4.2.1. 3apaya Nel koHTpOaBHOM paboTh! Nel.
3amauva. OnpenenauTs YUCIO 3yObeB 3y04aThIX KoJjiec ruTapbl ctanka 16K20 mis
Hape3aHus METPUICCKON pe3bObl PE3IIOM.
HUcxongHble n1aHHBIE:
IIar X0JIoBoro BUHTA, P X.B.=12 MM
mar Hapesaemou pe3bosl, PH.p.=1,5
Pemenue.
Jlns corymacoBaHus NEepeMENISHUM 3aroTOBKH U pe3lla HEOOXO0IUMO OCYIIECTBUTh
HACTPOMKY KMHEMATUYECKOM LIENU IINUHAECIb-TUTAPA-X0J0BON BUHT.
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PacuetHoe mepemerieHne HA4YaJbHOTO M KOHEYHOTO 3BEHA: 3a OAMH 00O0pOT
3aroTOBKHM pPe3ell JIOJDKEH MEePEeMECTUThCA Ha OJUH IIar Hape3aemMou pe3bObl —
1o6.mm. — P H.p.
YpaBHEHHE KUHEMATUYECKOMN LETIH:

a C
1x — x — xPx.B. = PH.p.

b d

a ¢ Pup. 15 3x0,5 (3x10)x(0,5x40) 30 20

— X —=—= —= = = X

b d Pxs 12 6x2 (6x10)x(2x40) 60 80

4.2.2. 3anaya Nel koHTpOIBHOM pabOThI No2.

3aoaua. IlpousBecTu pacueT HanaAku 3y0oa05i0exkHOr0o crtaHka S5B12 Ha
00paboTKy MpsIMO3yOOro IHIWHIPHYECKOTO KoJieca I10 HMCXOIHBIM JIaHHBIM,
yKa3aHHbIM B Ta0Ouiie. CocTaBUTh cxeMy 3y00 1010 1eHus.

Hcxonneie 1aHHbIE:

1.3y6uaToe komeco CTaHOK UMEET YeThIpe CTYNEHU
1.1Moayns M=1mMm CTYIICHU JBOMHBIX XOJ0B B MUHYTY: 200,
1.2Ywucno 3yoseB Z=50 315, 425, 600 aB.xoa/MuH

2. J1on6sk

2.1Mopyns, IMmM

2.2Ywucno 3yobeB Za =76

2.3/luameTp neauTenbHONU OKPYKHOCTH A0N0sKa, D = 76 Mmm
3.PexumM pezanus

3.1Cxopoctb pe3anus, V = 25M/MuH

3.2Kpyrosas nmogada, Skp = 0,1 Mmm/aB.x01

[IIupuHa BeHIa 3aroToBku, b =12 Mmm

Pemenue
1.Onpenenum 4uciio ABOMHBIX XOA0B J0J0sKa
500V
n=—
L
L=l1+I+1l; — qyuaa xoma mon0sKa, MM.
MuHuManbsHas JUIMHA X0Aa 0JI0sKa
3) 5x12
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L=—b= —=15MMm
4 4
500%25

n= = 833,33 nB.x01/MUH 15

Bri6upaem n = 600 aB.X01/MUH. TIO MACIIOPTY CTaHKA

2.Hacrtpoiika rutapbl KpyroBbix mojad. OmpepenuM CMEHHbIE 3y0OdaTblie KoJjeca
ruTapsl o popmye

a 358
- = xS Kkp,
b Dx
a 358 47
= x0,1=047 = ——
b 76 100

3.HacTtpolika rutapsl JeneHUs.
OmnpenenuM cMEHHBIE 3yO0UaThie KOjeca TUTaphl 1o popmyIie

A C 2zn

X =

B D y4

A C 2x76 2x76 76 40

— X — = X

B D 50 25x2 40 25

4.2.3. 3apaua Ne2 KOHTPOJILHOM padoThI Ne2.

38,,[[3‘13. PaCH_II/I(prBaTB 0003HaUCHHUE MOJICIIN MCTAJJIOPCIKYIICTO CTAHKA.

16K2003

IlepBast undpa 1 — nepas rpynna, TOKapHbIE CTAHKH.

Bropas uudpa 6 — 1miectodl TuN, TOKAapHO-BUHTOPE3HbBIE, TOKApHbIE H
71000TOKapHBIE CTAHKHU.

TpeTbs W 4erBepras wuppsl 20 — HauOONbIIMK JUAMETP 3aroTOBKH,

YCTaHABIMBAEMOW HaJ CTAHUHOM, Dmax. = 400MM

(BbICOTA LIEHTPOB cTaHKa, 200MM)

nepBasi OykBa K — cTaHOK MOIepHU3UPOBAHHBIN

nocyieaHue aBa 3Haka @3 — CTAHOK ¢ KOHTYPHOM CUCTEMOW yIIPaBIICHHUS.

136511
[lepBas uudpa 1 — nepBas rpymnmna, TOKapHbIE CTAHKH.
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Bropas mmudpa 3 — Tpetuit TUI, TOKQpHO-PEBOJIBBEPHBIC CTAHKH.

Tperbst u uerBepTas uudpel 65 — HamOoNbLIMKA JUaMETp 00pabaThIBAEMOTO
pyTKa, Dmax = 65MM

[Tocnennsis Oykpa I1 — cTaHOK MTOBBIIIIEHHOT'O KJIacCa TOYHOCTH.

1580JI

[TepBas nudpa 1 — nmepBas rpymnmna, TOKapHbIC CTAHKH

Bropas uudpa 5 — nateiii THII, KapycelbHbIE CTAHKU

Tperbss um uyerBepras uuppa 80 — HambonpIMK gUamMeTp oOpabaTbIBaeMOM
3aroToBKH, Dmax=8000 MM

[Tocnenuss Oyksa JI — craHok MOAM(UIIUPOBAHHBII
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Ilepedyennb 1a60paTOPHBIX padoT.

No

Haumenosaunue

Tema

1

Hananka TOKApHOTO
cragka ¢ YITY 16K20T1
Ha U3TOTOBJIEHUE AETAINA

2.1

N3yuenme wu  Hamagka
OJITHOIIIIHUHE IIIHHOTO
TOKapHO-PEBOJIbBEPHOTO
apromata 1 /{112

2.1

Hananka  BepTHUKaIbHO-
CBEPJIMJIBHOTO CTaHKa C

qlry 2P135 @2 =Ha
U3TOTOBJICHUE JETAJIH.

2.2

Hananka bpesepHOro
CTaHKa M JICJIMTEIbHOU
TOJIOBKM Ha 00paboTKy
BUHTOBBIX KaHABOK

2.3

Hananka dbpesepHOTrO
CTaHKa
c 4UIIy 6520P3 Ha

HN3TOTOBJICHUC ICTAIN

2.3

Hamanka
3y0010710€KHOr0 CTaHKa
5B12 Ha uW3roToBICHHE
psAMO3y00ro
IIWJIMHIPUYECKOT0 KoJieca

2.6

Hananka 3y6odpesepHoro
CTaHKa 5b312 Ha
U3TOTOBJICHUE

KOC03y0Ooro
ITWJIMHJIPAYECKOTO KoJieca

2.6

[IpoBepka
reOMETPUUECKOU
ToYHOCTHU cTaHka 16K20

4.2
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2018. — 296 c.
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