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1 O01mme moJ10KeHU s

Pabouast mporpamma mucturminHbl «Crernkype mo padodeit mpodeccun» cocTaBieHa B
COOTBETCTBUH C TpeOOBaHMUAMHU (heAepalbHOTO TOCYJApPCTBEHHOIO 00pa30BaTENbHOTO CTaHIAP-
Ta, YTBEPXKACHHOTO MPUKa3oM MUHHCTEpCcTBa 00pa3oBaHusl M Hayku Poccuiickoit Denepanun
Ne 1000 ot 11.08.2016, 1 ocHOBHO# mpodeccHoHaNbHOM 00pa30BaTENFHON MPOTrPAMMBI TTOTO-

ToBKH «TexHosnorus wmamuHOCTpoeHus» 1o Hampasienuto 15.03.05 " KonctpykTopcko-
TEXHOJIOTUYECKOE 00eCrieYeHre MallIMHOCTPOUTEIbHBIX TPOU3BOJICTB ".
3anaun . (bopMHpOBaHHE TEXHUYECKUX 3HAHUN U HABBIKOB B YCTPOMCTBE M HKC-
AUCHHILIAHBI IUTyaTalui COBPEMEHHBIX TOKAPHBIX U (pe3epHbIX cTaHKOB ¢ UITY;
. [IOJly4YeHHE 3HAHUU MO OCHOBaM pabOThl M MPOrpaMMUPOBAHUIO CH-
CTEM UYHMCIIOBOTO IPOTPAMMHOIO YIIPABJIECHUS;
. MIOJly4YeHHE 3HaHUI MO OCHOBaM paboOThl M IPOrpaMMUPOBAHHUIO CH-
CTEM YHCIIOBOTO MPOrpaMMHOTO yripasieHus ¢ npumenenneM CAD/CAM cu-
CTEM.
OcHOBHbIE OcHoBHBIE TepMHUHBI U omnpeaenenus. OOmue cBenenus o crankax ¢ UITY.
pasjiensl / TeMsl | Verpoiierso UITY crankos. ITamens ynpasienus YIIY Fanuc-Haas u mynst
JUCLIUIIIAHBI

YIPABJICHUS CTAaHKOM. TEeXHOJIOrM4eckoe OcHameHue craikoB c¢ UIIVY.
Hactpoii-ka cranka ¢ YIIY. BBenenue B mporpammupoBaHue oOpabOTKH.
[ToaroroBka ynpasistomux nporpamm ¢ momonisio CAD/CAM cuctemsl NX,

OCHOBHBIE CBE-JICHbS. TeXHHMUYECKOE O6CJ'Iy>KI/IBaHI/IC CTAaHKOB.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU pe3y/IbTaTaMHi 00pa30BaTe/IbHON NPOrpaMMbl

[Tponiecc m3yuenust nucuMIuiMHbl «Crenkype mo pabodeil mpodeccun» HampaBlieH Ha
dbopmupoBanue cienyronmx komrereHuuid B coorseTcTBuu ¢ ®I'OC BO u ocHOBHOIM 00pa3oBa-
TEeJIbHOM mporpammoit (tabauna 1):

Tabnuna 1 — KoMmnereHum 1 niaaHupyemble pe3yabTaTbl 00ydeHUs 10 JUCLUILINHE

Ko/ ¥ HaUMEHOBaHHE [1nanupyemble pe3yiabTaThl OOyYEHHUs 110 AUCLIUIIINHE
KOMICTCHITHH Ilepeuens 3Hanuii | IlepedyeHb yMeHHi [IepeyeHp HaBBIKOB
OO01eKynbTypHbBIE
Ob6menpodeccnoHanbHbIe

[Tpodeccuonanbuble
CriocoOHOCTBIO IOPUHLMI ~ paboThl | BBOAUTH MPOTpaM- | HaBbIKAMU npa-
OCBaMBaTh Ha TPAK-THKE | 00CITYKMBAEMBIX My mporecca o0pa- | BWIBHOW  opraHusa-
u COBEpIIEH-CTBOBATh | CTAHKOB € Tpo- | OOTKM ¢ MyJbTa | [MM pabouero Mecra
TE€XHOJIO-TUM, CHUCTEMBbI M | TPAMMHBIM YIpPaB- | YOPaBJIECHUs CTaH- | OllepaTopa CTAHKOB C
cpeacTBa MAaIIMHO- | JICHUEM; Ka; MIPOrpaMMHBIM yIIpaB-
CTPOUTEINIbHBIX mpo- | mpaBWjia ymopasje- | yuTaTh  TexHudye- | jeHuem; HI(ITIK-16-
U3BO/JICTB, Y4aCTBO-BaTh B | HUS  OOCIIy)XHMBae- | CKO€ 3aJlaHueE; 1)
pa3paboTke M BHEIPEHUHU | MOTO 000- | 3HaTh IIPOLIECC | HABBIKAMU yhpas-
ONTHU-MAJIbHBIX TEXHOJIO- | Py/JOBaHUS; YCTaHOBKH U | JGHUSI  CTAHKOM C
Uit W3TOTOBJIEHUS | HA3HAUYEHUE YCIIOB- | CbEMKU  M3JEIUH | IpOrpaMMHBIM
MAalllMHOCTPOMUTEIb-HbIX | HBIX 3HAKOB Ha Ia- | rmociie 00paboTKH; | yIpaBICHUEM;
U3JIeIuH, BBI-TIOJIHATH | HEJIM  ynpaBieHus | HaOmronath 3a pa- | H2(ITK-16-1)
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MEPOTIPHUSI-TUSI TIO BBIOOPY

u  3¢pdekTuBHOMY HUC-
M0JI30BAHUIO Mmare-
puasioB, 000pyIOBa-HUS,
UHCTPYMEHTOB,

TEXHOJOTHYECKON

OCHACTKH, CpencTB
JTUATHOCTHKH, aBTO-

MaTu3aliy, aIro-puTMOB
U TporpaMMm BBIOOpa |

pacueToB napaMeTpoB
TEXHO-JIOTUYECKUX  IPOo-
IIECCOB JUJII WX pea-

ym3armu [1K-16

crankom  31(T1K-
16-1)
Ha3Ha4YCHHE,
YCTPOMCTBO 51
yCIIOBUS npu-
MEHEHHUS  pacrpo-
CTpaHEHHBIX TMpH-
crocoOJyeHui, pe-
KYIIETO, KOH-
TPOJILHO-
M3MEPUTENbHBIX
HHCTPYMEHTOB;

MapKUPOBKY H OC-
HOBHBIE MEXaHUYe-
CKH€E CBOMCTBa 00-
pabaTpIBaeMbIX Ma-

tepuanos; 32(11K-
16-1)
OpraHu3aIUIo
NPOM3BOJICTBA  HA
y4acTke paboT;
MIPOM3BOJICTBCHHYIO
WHCTPYKIIUIO;
OCHOBHBIE  Tpe0O-

BaHMs 1O obecrie-
YEHUIO 6e3-
OTACHOCTH TPY/Ia;
UHCTPYKIIUIO  TI0
0e30MmacHOMy  BbI-
MOJIHEHUI0  paboT
TUTST oreparopa
CTaHKOB C  TIpo-
IPaMMHBIM ~ yIIPaB-
nenunem. 33(I1K-16-
1)

0oTOlf cucTteM 00-
CITY’)KHBaCMbIX
crankoB; Y I1(IIK-
16-1)

BBINOJIHATH po-
BEpPKy KauecTBa To-
TOBOW TPO-AYKIIUU.
V2(IIK-16-1)
coOo1aTh TpaBHU-
1a  0e30macHOCTH
TpyJla W BHYTPCH-
HEro TPYJIOBOTO
pacropsiika;
coOo1aTh MPOU3-
BOJ/ICTBEHHYIO
(IOMKHOCTHYIO)
UHCTPYKIIHUIO;
VY3(ITK-16-1)

HaBbIKAaMH BBIITOJI-
HEHUSI  3aKJIIOUCHHS
[0 KayecTBy U3ro-
TaBJIMBAEMOM po-
aykiud. H3(ITK-16-1)

3 MecTo TMCHUILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

Jucuuninnaa «Croerkypce no paboueit npodeccun» nzydaercs Ha 2 Kypce B 3 ceMecT-

pe.

JlucuurnianHa BXOAMUT B cocTtaB Onoka 1 «/lucuumumbbl (MOAYNH)» U OTHOCUTCS K
BapUaTUBHOM YacTH (IUCUUIIIIMHA IO BEIOOPY).
Jlnist OCBOEHUS AUCHUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHUS, HaBbIKU U (MJIM) OIBIT MPaK-
TUYECKOU JIeATENbHOCTH, CPOPMUPOBAHHBIE B MPOLECCE U3yUEHUS AUCIUILINH / mpakTHK: «Ma-

TEPHUATIOBCIACHUC)).

3HaHUs, YMEHUS U HaBBIKK, CPOPMUPOBAHHBIC TPU U3YUCHHUH AUCHUIUIMHBI « CIIeTIKype
no paboueit mpodeccun», OynyT BOCTPEOOBAHBI MPH H3YYCHUU MOCIHCAYIOMIMX TUCITUILUTHH
«CranmapTu3aiusi U METPOJIOTHUYECKOe oOecredeHne IUQPPOBOTO MPOU3BOJACTBA»; «OCHOBBI
TEXHOJIOTHH MaIlTUHOCTpOeHUs»; «MoaenupoBaHue TEXHOJIOTHYECKUX IMPOIECCOB B MAIWHO-
crpoenun»; «lIporpammupoBanue crankoB ¢ UIIY B CAM-cucremaxy»; «TexHonorumueckas
OCHACTKa», a TaK)Ke JJI BBIIIOJHEHUS KypCOBBIX paboT (IpoekToB): «OCHOBBI TEXHOJIOTHH Ma-

IMUHOCTPOCHUS.




4 O0beM IMCHUILIHHBI (MOAYJISI) B 3a4ETHBIX eIMHHUIAX € YKa3aHHEM KOJIMYeCTBA
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUILIMHEI cocTaBisieT 4 3.e., 144 aka. yac.
Pacrnipenenenne oobeMa AUCIUILTUHBI (MOJTYJIS) IO BUAM YYeOHBIX 3aHATUN MPEIICTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

108

KonrakTHas aynuropHas padoTta 00y4arommXxcs ¢ npenogaparesem (1o
BH/IaM Y4eOHBIX 3aHSATHII), BCEro

10

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

3aHATHUS CEMUHAPCKOT0 TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPaAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSTHS)

CamocrosiTesibHast padoTa 00y4aIIUXCsl U KOHTAKTHAas padoTa, BKIIO-
Yarolas rpynoBble KOHCYJIbTAUK, UHIMBUAYAIBHYIO paboTy 00y4ato-
HIMXCS C TPEMNoiaBaTesiMU (B TOM YKCII€ HHIUBUAYATbHbIE KOHCYIbTAIIUN);
B3aUMO/ICHCTBUE B AIIEKTPOHHON WH(OPMAIITMOHHO-00pa30BaTEIHHOM cpesie
By3a

94

[TpomexyTouHas aTTecTalys 00yJaromuxcs — 3a4eT ¢ OLIEHKOM

4

5 Conep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHUYeCKHX YacoB U BU/10B

y4eOHOi1 padoThbl

Tabmuua 3 — CTpykTypa U coJiepKaHue AUCIUIUINHBI (MOYJIs)

Bunel yue6HOI paboThl, BKIIIOYasi CAMOCTOSI-
TEJIbHYIO0 paboTy 00Yy4alOLINXCs U TPYA0EM-
KOCTb (B yacax)

Konraktnas pabota

HanmMeHoBaHMe pa3ienoB, TEM U COAEPKAHNE IpenojaBaTess ¢ 00yJarouMICs
Marepuala Jlekiuu | Cemunap- | JlabGopa-
CKHE TOPHBIE CPC
(mpakTH- | 3aHATHA
YECKHE
3aHSATHUSA)

Tema 1. OCHOBHBIE TEPMUHBI U ONIPEIEICHUS
TexHuka 0€30MacHOCTH MPH IKCIUTyaTalluu -
craHkos ¢ UITVY.

Tema 2. O61mue cBegeHus o crankax ¢ UHIIY
ABToMarnueckoe ynpasieHne. OCOOeHHOCTH 0,5
YCTPOMCTBA U KOHCTPYKITUU (PE3EPHOTO CTAHKA
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HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TENBHYIO PAa00TY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

¢ UITY. ®yHK1MOHaIBHBIE COCTABIIAIOIIUE
(mogcucremsl) YITY. Iloncucrema ynpasieHusl.
[Toncucrema npuBo0B. BeICOKOTOUHBIE X0/10-
BbIe BUHTHI. J{Burarenu. [loncucrema obpatHoi
cBs3H. JlaTunku, UCHIONb3yeMble IS onpeene-
HUS N0JI0’KeHUs. J|aTUMKN COCTOSIHUSI UCIIOJIHU-
TEJbHBIX OPraHOB. Y CTPONCTBA aBTOMAaTH4e-
ckoit cmeHbl HHcTpyMeHTa (ACH) cTaHKOB ¢
YIIY. YerpoiictBa ACU a1 cTaHKOB TOKapHOU
rpymmsl. YcrporictBa ACU mist ¢ppesepHO-
CBEPIIMIILHO-PACTOYHBIX (MHOTOIIENIEBBIX ) CTaH-
KoB. YcrpoiictBo ACH TokapHO-ppe3epHbIX
oOpabatbiBaronux 1eHTpoB. CTaHOYHAsS CHCTe-
Ma koopauHat. HyneBast Touka cTaHka u
HanpaBlieHus nepeMeniennii. Hynesas touka
porpaMMel U pabouasi cuctema KOopIuHarT.
Komnencanust JuinHbel H”HCTpYMeHTa. AOCOIIOT-
HbI€ U OTHOCHUTEJIbHBIE KOOPJMHATHI.

Tema 3. Yerpoiicreo UITY crankos
Knaccudukanus ycrporicts UITY crankos.
Crpykrypa cucremsl YUIIY, noctpoeHHol Ha
ocHose [I9BM.

®ynkuuronuposanue cuctemsl YITY. Cucrema
UITY ¢upmsel Fanuc. Cuctema UITY ¢pupmsr
Siemens. Cuctema UITY ¢upmsl Heidenhain.
Cucrema UITY ¢pupmsr HAAS. S3b1ku mis mpo-
IrpaMMHpPOBaHUs 00PaOOTKH.

0,5

Tema 4. Ilaneas ynpasiaenus YIIY Fanuc-
Haas u myJsT ynpaBJ/ieHHsI CTAHKOM

[TyneT ynpaBnenus. OcHoBHbIe GyHKIUU. Oc-
HOBHBIE DJIEMEHTHI TyJIbTa. JKpaH. @yHKIMO-
HaJIbHbIE KJIaBUIIN. Pexxumbl paboThl. PydyHoii.
Pyunoe nporpammupoBanue. PesxxuMm penaktu-
POBaHMSI MPOTPAMM U MAIIMHHBIX JaHHBIX. AB-
TOMAaTUYECKUM pexkuM. IIepecyér HyneBbIX ToO-
yek. Tabnuia HyIeBbIX TO4eK. Mcnonp3oBanue
KOPPEKIIMY HA HMHCTPYMEHT U CUCTEMBI KOOPJIH-
HaT 3arOTOBKHU. BKIItOYeHNe U BBIKITIOYEHHE
CTaHKa, TIOHSATHE O eBPOIIEHCKOI cucTeMe 0e3-
onacHocTH. CUTHAJIBI TPEBOT M OITMOOK. Pexu-
MBI BBIXOJIa B UCXOJIHOE MOJIOXKEHHUE U UX OTJIU-
yue. Madopmarus o He0OX0IUMOCTH Mpe/IBa-

0,5




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TENBHYIO PAa00TY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

Jlexknnu Cemunap-
CKHe
(npaktu-
YecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

PUTEIBHOIO NPOrpeBa cTaHka, mmnuHaesns. [lo-
HATHE O TepMOKOoMITeHcanuu. Pabora ¢ mpo-
rpammami. [lopsiiok coznanus pe3epBHBIX (aii-
JIOB € IapaMeTpamu, yCTaHOBKaMH, TabJinuaMu
KOppeKLUii U T.11. Pexxumbl nepemenieHuit
PYUYHOU (HAND JOG). Pesxum pydHOTo BBO-
na xomanx PYUYHOM BBOJ]I KOMMAH/T
(MDI). Ucnonb3oBanue kHonok OVERRIDES
JUI KOPPEKLMH II0JJauH, IepeMeIeHus ObICT-
PBIM XOJOM OCEH U CKOPOCTH BpaLCHUSI IIITHH-
nens. [Ipumep co3znaHus NOJTHOLEHHOM Mpo-
rpaMMel B pexxume MDI ¢ nomorpto pyHkunn
VQC («Buaumsble ObICTpbIe KOIbD»). Coxpane-
HUE MPOrpamMmbl, B TOM YHCJI€, CO3JaHHOU B pe-
xume PYUHOM BBOJI KOMMAH][ (MDI) B
OCHOBHOM cIHcKe nporpaMm. IlepBoHavanbHble
noHATus o pabore B pexkume [IOMOILN (ko-
nonka HELP). OGmue cBeieHus 0 pesxumMe u
skpane [JUATHOCTUKA (xnHomka DGNS).
O6mue nonstusa o [IAPAMETPAX (pexum
PARAMETER) cranka u mopsIoK X U3MEHE-
Husl. L{UKiIbl n3MepeHust pa3MepoB HHCTPYMEHTA
U paboueil 1eTanu, KaInOpoBKa MPOOHHUKOB (ec-
JIM OTIHUSI YCTAHOBJICHA.

Tema S. Texnosoruyeckoe OCHaleHHE CTAH-
koB ¢ UITY

TpeboBanus K 3aroToBKam Juist ctankos ¢ UITY.
TpebGoBanusi, MpeabsBIseMble K IPUCTIOCOOIIE-
HUAM. PexxyIumii FHCTpYMEHT, UCIIOJIb3yEeMbIN
Ha ctankax ¢ UITY. Marepuansl pexxyniei Ja-
CTU COBPEMEHHOI'O MHCTPYMEHTA Ha IIPUMEPE
matepuanoB SANDVIK. Pexymiumii uHCTpyMeHT
JUIs TOKapHbIX cTaHkoB ¢ UITY. Pexxymuii un-
CTPYMEHT MHOroI1eneBbix cTankoB ¢ UITY. Pe-
XKHUMbI 00paboTku Ha ctankax ¢ UITY. [Tapamer-
PBI peXXuMa pe3aHus pu ToueHnu. [lapameTpsl
pexxuma pesanus npu ¢pesepoanuu. [Tomyue-
HUE OTBEPCTHI. PeKkoMeHIyeMbIe pexXUMBI pe-
3aHus. BerioMorarenbHbI HHCTpYMEHT. Berno-
MOTraTeIbHbI HHCTPYMEHT 1Jid cTaHKoB ¢ UITY
TOKAapHOM IpymnIbl. BerioMorarenbHblid HHCTPY-
MEHT JIJIsl CTAHKOB CBEPJIMJILHO-PACTOYHON U

0,5




HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TENBHYIO PAa00TY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

dpesepHoii rpymi. OCHOBHBIE ONEpaluy, BbI-
MOJIHsIeMbIe HA TOKapHOM cTaHKe. OCHOBHBIE
oriepaliy, BBIIOIHsAEMbIE HAa (PE3CPHOM CTAHKE
(ppe3epoBanme TIOCKUX TOPIIOBBIX TTOBEPXHO-
CTeH, paluyCHBIX HAPY>KHBIX U BHYTPEHHUX T10-
BEPXHOCTEH, yCTYIOB, KAHABOK, KAPMAHOB, OJI-
HO3aX0AHOH pe3bObl). CTpaTerun oOpaboTKu
TUTOCKUX TOPIIOBBIX TIOBEPXHOCTEH, KAPMaHOB.
Pa30uBka 00pabOTKM Ha YEPHOBBIE U YHUCTOBHIE
nepexoxapl. Hanpasienus pezanus (BCTpeYHOE U
nomyTHoe ¢pe3epoBanue). CTOUKOCTh HHCTPY-
MeHTa. [[pUYrHBI U TUIT ©3HOCA HHCTPYMEHTA.
BubGpanus u metosst 60pr0sI ¢ Heit. COX mpu-
MEHEHHUH ¥ MpUHIUT paboThl. TOYHOCTH U3TO-
TOBJICHUA JeTanu. HopMupoBaHUEe TOYHOCTH
pasmepa. [lomyck. [Ipunyck Ha 06padoTky. Ila-
paMeTpsl MIEPOXOBATOCTH MOBEPXHOCTU. Mepu-
TEJIbHBI HHCTPYMEHT.

Tema 6. Hactpoiika ctanka ¢ YIIY

HyneBble Touku (cTaHKa, MHCTPYMEHTA, 3aro-
TOBKH). OCHOBHBIE TIOHATHSI HYJIE€BOU TOUKH.
Hynesbie Toukn cTaHKa, 3arOTOBKU U HHCTPY-
meHTa. [TonsTe pedepentHoi Touku. Puznye-
CKHI CMBICT BBIX0J1a B pepepeHTHbIE KOOPAUHA-
TBHI. YTIOpBI, KOHEUHBIE BBIKIIOYaTenu. [lepecyér
HyJIeBbIX ToueK. Tabnuia HyneBbIx Touek. 13-
MEpEHUE UHCTPYMEHTA U JETaIH. Y CTAaHOBKA
WHCTPYMEHTA. Y CTaHOBJIEHHE Pab0Yeil CHCTEMBI
KOOPJMHAT METOJOM KOHTakTa. IIpuBs3ka cu-
CTEMBI KOOPAMHAT UHCTPYMEHTA K HYJIIO JETaIH
no ocu Z, X u Y. Hactpoiika u 6a3upoBanue
OCHACTKH 1 3arOTOBOK C IIOMOUIBIO U3MEPH-
TeNbHBIX cucTteM Renishaw. OcHOBHBIE H3MeEpU-
TEJIbHBIE ITUKJIBL.

0,5

Tema 7. BBenenne B nporpaMMupoBaHue 00-
padoTku

Pyuynoe mnporpammupoBanue. IIpsamoyronbHas
cucreMa koopauHat. G- u M-konel. CTpykTypa
ynpasistoueil nporpammsl. CJI0BO JaHHBIX, al-
pec 1 unciao. MojanbHble U HEMOJAIbHBIE KO-
nel. dopmar mporpamMmsl. Haganbuble u 3a-
BeplLIaloIIue CTpokH nporpammbl. Ctpoka 0e3-

0,5
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HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TENBHYIO PAa00TY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

Jlexknnu Cemunap-
CKHe
(npaktu-
YecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

onacHocTH. BaxkHocTh ¢opmarupoBanus YII.
bazoBbie G-KkonbI (YCKOPEHHOE MEepeMeIIeHne —
GO00; nuneitnas uatepnossinus — GO1; kpyrosas
untepnossinust — G02 u GO3; ayra c I, J, K; nyra
¢ R; ucnonwszoBanue G02 u GO03). bazossie M-
KOAbl (OCTAaHOB BBINOJIHEHUS YHPABJISAIOLIEH
nporpammel — MO0 u MO1;ynpaBienue Bpaiie-
HueM mmuaAens — M03, M04, MO05; ynpasie-
aue nogaueir COX — M07, M08, M09; aBroma-
TUYecKasi cMeHa nHcTpyMeHTa — M06; 3aBepiiie-
Hue nporpammbl — M30 m MO02). Hanucanue
pocTOl ympasisoomeld nporpammsl. Co3ianue
VII Ha nmepcoHanbHOM KommbtoTepe. Ilepemnaua
YIPABJLIIOLIEN IPOrpaMMel Ha cTaHok. IIposep-
Ka ympaBisolleld mnporpammbl Ha craHke. O0-
e cBelaeHus. TecToBble PEKUMBI CTaHKA C
UIIY. IlocnenoBaTeabHOCTh MOJIHOM INPOBEPKU
VII. Kommenrapuu B YII u kapTra Hamaaku.
[TporpaMMupoBaHue ¢ UCHOJIB30BAHUEM I1OCTO-
aHHbIX 1uKIoB CUITY. CrangapTHBIA UKI
CBEpJICHUS M IIMKJ CBEPJICHUS C BBIIEPIKKOM.
OtHocHTENbHBIE KOOPJAWHATHl B IOCTOSIHHOM
nukie. [{ukisl npepsiBucToro ceepiieHus. Luk-
7l Hape3aHusi pe3bObl. LluKibl pacTaunBaHMs.
[Tpumepsl mporpamMm Ha CBEpJIEHUE OTBEPCTUI
IpU TOMOIIM TNOCTOSHHBIX HMKIOB. IIporpam-
MHUpOBaHHE O00pabOTKM KpYyIJIoro KapMaHa.
[Tpumepsl mporpaMMupoBaHue oOpabOTKU KOH-
TypoB, Ma30B M KapMaHOB. ABTOMaTHYeCKas
KOppEeKLHUsI pajnyca UHCTPYMEHTA.

OcHOBBI 3 (EKTUBHOTO TPOTPAMMHUPOBAHHMSL.
[Toanporpamma. Pabota ¢ ocbro BpareHus (4-
oil koopauHaToii). [TapameTpruyeckoe mporpam-
MUPOBaHUE.

Tema 8. IloaroroBka ynpasJsIIOIIMX MPO-
rpamm ¢ nomomibio CAD/CAM cucremsl NX,
OCHOBHbIE CBE/ICHbS

Mertons! nporpammupoBanus. Yro takoe CAD
u CAM? O6mas cxema pabotsl ¢ CAD/CAM-
cuctemoil. Bunbl MogenupoBanus. Y poBHU
CAM-cucremsl. I'eomerpus u tpackropus. Ai-
roput™ pabotel B CAM-cucreme. Bribop reo-

0,25
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HawnMeHoBaHue pa3enoB, TEM U COJCPKAHNE
Marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TENBHYIO PAa00TY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

MeTpuu. Beibop cTpareruu 1 UHCTpYMEHTA,
Ha3Ha4YeHHE mapameTpoB 00padoTku. [Imockas
obpabotka. O6bemMHas oOpaboTka. bakmoT u
Bepudukanus. [locrmporeccuporanue. I[lepe-
nada YII ga cranok ¢ UITY. AcconimatuBHOCTE.

Tema 9. Texunueckoe o0c/Iy:)KMBaHHE CTAH-
KOB

TexHnueckoe oocnyxxuBanue cranka. O0s3aH-
HOCTH OIlepaTopa CTaHKa [0 TeXHUYECKOMY 00-
ciyxuBaHuio. [IpHuuHbBI 3aCTpeBaHNs OMPABOK
B KOHYCE LINMUHJEIA 1 BO3MOXKHOCTb IIOBpE-
JKJICHUS TMcKa MarazuHa. Vckimrouenust, orpa-
HUYEHUS FapaHTUHHBIX 00513aTeIbCTB (PUPMBbI
HAAS. Pabora ¢ JOImOJIHUTENLHBIMA OCSIMU
(onmst). BeiBo1 aBTOMaTHUECKOTO CMEHIIMKA
WHCTPYMEHTOB M3 aBapUITHOTO COCTOSHUS (KH.
RECOVER) mnis ¢pe3epHbIX cTaHKOB. ABTOMa-
TUYECKHUI OCTaHOB IIMKJIa 00pabOTKH JeTaen
IpY NPEBBILICHUN 33JJaHHOM OMepaTopoM Ipe-
Jiefia Harpy3Ku IS KaKI0ro HHCTpyMeHTa. MH-
dbopmarus o mpouenype 3anpasku COX.

0,25

3aganue 1. O3HakomiieHue ¢ pabo4uM MECTOM
orepaTropa COBPEMEHHOT0 (h)pe3epHOro CTaHKa ¢
UITY u Bugamu BBITIOJIHSIEMON pabOTHI.

3aganue 2. V3ydyeHue HacTpoiiku (hpe3epHOro
ctanka ¢ UITY. CiocoObl pUBS3KY HYISI CTaHKA
K HYJIIO 3aTOTOBKH (YIpaBJIstoIIel IPOrpaMMBl).
3HAKOMCTBO C MTOPSJKOM JIEHUCTBHI oneparopa
IIPU 3aIyCKE U OTJaJIKE HOBOM MPOTrpaMMBbl.
OO0yueHue npuemMam BBITIOJIHEHUS paboT Ha
dpesepubix crankax ¢ UITY.

3aganue 3. . [IporpammupoBanue ¢ppesepHoit
o0paboTku Ha s3bike [SO 7 6ut. CocraBneHue
IIPOCTOM MpOrpaMMbl ppe3epHoit 06paboTKH Ha
EPCOHATBHOM KOMITBIOTEpE.

I/IBYLICHI/IC TCOPCTUUCCKHUX PA3ACIIOB OTUCTTUILIN-
HBbI

44

IToaroroBka k MPAKTUYCCKUM 3aHATUAM

10

BrlimotHeHME paKTHYECKUX padoT, oopmite-
HHUC U NIOATOTOBKA K 3allTUTC KOHTPOJIBHBIX pa-
6ot

40
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Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TENBHYIO PAa00TY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTtHas padota
HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBatess ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
UTOro 4 5 94
10 JHCHMIJIHHE

6 BHeayauTOpHasi caMOCTOSITeIbHAsI PA00Ta 00YYAIOIIUXCS MO TUCIUTIJIHHE
(Monayr0)

[Ipy mIaHUPOBAaHUU CAMOCTOSITEIILHOM pPa0bOThI CTYACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCSI CICAYIOIINM PACIIPEACIICHUEM YaCOB Ha CaMOCTOATEIbHYIO padoTy (Tabimma 4):

Tabnuna 4 — PekoMeH1yeMoe pacnpe/ielieHHe YacoB Ha CAaMOCTOSITEIIbHYIO paboTy

KoMnoHeHTBI caMOCTOSATEILHOMH Pad0THI KosunuecTBo yacon
N3ydyeHne TeopeTuuecKnX pa3aesioB TUCHUTIIMHBI 44
[TonroToBKa K MPaKTUICCKUM 3aHSATHSIM 10
BrinonHeHne mpakTHYecKux padoT, opopMieHHEe M TOATOTOBKA K 40
3alllUTE€ KOHTPOJIbHBIX paboT
94

7 OueHoYHbIe CPeACTBA /s NPOBE/IeHNs TeKYLIero KOHTPOJIA
U NPOMEKYTOYHOH aTTecTALMN 00y4aloIUXcs M0 JUCHUIIHHE (MOAYJII0)

CDOHI[ OICHOYHBIX CPCACTB JJIA IMPOBCACHHA TCKYUICIO KOHTPOJA YCII€EBACMOCTH H IIPO-
MEXYTOYHOM aTTecTaluu npeacrasieH B [Ipunoxenun 1.

ITonHEI KOMIUIEKT KOHTPOJIBHBIX 3a)1aH1/1171 HJIM UHBIX MaTCpPHUaJIOB, HGO6XOI[I/IMI>IX JJISL
OIICHUBAHUS PE3YNbTATOB OOyUYEHUs MO AMCHHUIUIMHE (MOIYNIO), MPAKTHKE XPaHUTCS Ha Ka-
benpe-pazpaboTynke B OYyMa)KHOM M DJICKTPOHHOM BHUJIE.

8 VYueOHo-MeTOOMYeckoe W UHPOPMAINMOHHOe o0ecrevYeHHe JTUCHUILINHBI
(MmoxyJis)

8.1 OcHoBHas quTEpaTypa

1. Iponun, A.M. TexHojormueckue OCHOBBI TMOKMX aBTOMATHU3MPOBAHHBIX IPOM3-
BoACTB: yueOHoe mnocobue / A.M. Ilponun. — Komcomonsck-Ha-Amype: PI'BOYBIIO
«KHAI'TY», 2015. - 135 c.

2. Msbruko, B.C. IIporpammupoBaHue TEXHOJOTHUYECKUX MPOLECCOB HA CTAaHKax C IMpo-
IPaMMHBIM YIpaBlieHHuEeM [DeKTpoHHbIN pecypce] : yuebHoe nocobue / B.C. Mpruko. — MuHck
: Beicmast mikona, 2010. — 217 c.: un. http://znanium.com/bookread2.php?book=507276

3. MemepsikoBa, B.b.  Meramnopexyume cranku ¢ YIIY [DnextpoHHslil pecypc] :
yaebHoe mocobue / B.b. Memepsikora, B.C. Crapoay6os. - M.: HUI] UH®PA-M, 2015. - 336
c.http://znanium.com/catalog.php?bookinfo=363500
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4. ITonsikos, A. H. PazpaboTka ympasnsromux nporpamm st crankoB ¢ UITY. Cucrema
NX. ®peszepoBanue [DnekTpoHHBIN pecypc] : yueoHoe mocodue/ A. H. Ilomsikos, W.I1. Huku-
tuHa, WM. O. TonuapoB; OpenOyprckuii roc. yu-t. — OpenOypr: OI'Y, 2016. — 171 c.
http://www.iprbookshop.ru/61403.html.

8.2 [omoJiHUTeJIbLHAS JIUTEpaTypa

1. CranoyHoe 000OpyqOBaHME MAIIMHOCTPOUTENBHBIX MPOU3BOACTB. YUYEOHHK: B 2-X U.
/AM. T'aBpunun, B.. Coraukos, A.I'. Cxuptnaaze.- Crapsiit Ockon: THT, 2013- Y.1: cra-
HOYHOE 000pYyI0BaHUE MAITHHOCTPOUTEIBHBIX MPOU3BOACTB -415 ..

2. CraHouHoe 000OpyAOBaHUE MAIIMHOCTPOUTEIIHHBIX MPOU3BOJCTB. YUEOHHK: B 2-X 4.2
/AM. T'aBpunn, B.U. Cotaukos, A.I'. Cxuptinanze.- Crapsiii Ockon: THT, 2013- 407 c.

3. Benmuns, I1.A. TlporpammupoBanue o6padotkun B8 NX CAM / I1. A. Benmuns, A. B.
Cynunos. - M.: /IMK Ilpecc, 2014. - 303c.

4. ®enpamreiin, E. 3. Pexymuil uHCTpyMeHT. DKciutyaTanus : yueOHOe mocodue st
By30B / E. D. ®enpamreiin, M. A. Kopauesuu. - Munck; M. : HoBoe 3nanue; Uudpa-M, 2012.
-255c.

5. ®pesepuas ob6pabotka Ha ctankax ¢ UIIY. Yerpoiicteo UITY Fanuc: meroanueckue
yKa3aHUs K BBITIOJIHCHHUIO J1a0OpaTOPHBIX pabOT MO AUCHUILUIMHE «TeXHOJIOTHYEeCKHE OCHOBBI
THOKMX aBTOMATH3WPOBAHHBIX mpousBoactB» / coct. A.UW. Ilponun. — Komcomomnbck-Ha-
Amype: «PI'BOY BIIO «KHAI'TY», 2014. — 38 c.

6. TokapHast o0paboTka Ha ctankax ¢ UITY. YcrpoiictBo UITY Fanuc: me-tomuueckue
YKa3aHHs K BBIMOJHEHHIO JIA0OPATOPHBIX paboT Mo aucuuiuinHe «TeXHOJIOrn4ecKrue OCHOBBI
THOKMX aBTOMATH3WPOBAHHBIX mpousBoactB» / coct. A.UW. Ilponun. — Komcomomnbck-Ha-
Amype: «PI'BOY BIIO «KHAI'TY», 2014. — 35 c.

8.3 MeToauueckue yKa3aHusi sl CTYJI€HTOB 110 OCBOEHHIO I CHUILIMHbBI

8.4 CoBpemeHHble TmpodeccuoHATbHbIE 0a3bl MAaHHBIX M HMH(POPMALHOHHBbIE
CIIPABOYHBbIE CHCTEMbI, HCNIOJIb3yeMble MPU OCYIIeCTBJIEHNH 00pa30BaTeIbHOI0
npounecca no JTUCHUIVINHE

C 1enbo MOBBIIIEHUS KaueCcTBa BEACHHUS 00pa30BaTEeNbHON AESTENHHOCTH B YHUBEPCHUT €-
T€ CO3/laHa AJIEKTPOHHAs MHPOPMAIMOHHO-00pa3oBaTenbHas cpena. OHa mojapasyMeBaeT op-
TaHU3AIMIO B3aUMOJCHCTBUS MEXIy OOYYarONIMMHUCS W TPETNoJaBaTels MU uYepe3 CUCTEMY
JINYHBIX KAOMHETOB CTYACHTOB, PAaCIOJOXCHHBIX Ha 0(1)I/IHI/IaJ'II)HOM caute YHUBCPCUTECTA B UH-
(dbopMaIMOHHO TeIEKOMMYHUKAIIMOHHOU cetn «IHTepHeT» 1o aapecy https://student.knastu.ru.
CoznmanHasi WH-GOPMAIIMOHHO-00pa30oBaTebHAsI Cpela MO3BOJISIET OCYIIECTBIATh B3aUMOJICH-
CTBHE MEXIY y4aCTHHKaMU 00pa30BaTeIbHOTO MPOIecca MOCPEICTBOM OpPTaHU3allui AUCTAaH-
ONUOHHOI'O KOHCYJIbTUPOBAHHUSA 110 BOITPOCAM BBIIIOJIHCHUA NPAKTHICCKHUX Sa)IaHHﬁ.

8.5 Ilepeuennb pecypcos HH(GOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTepHET», HEOOXOAMMBIX /IJISl OCBOCHUS TMUCHMILIUHBI (MO1YJIs1)

1. I'nme6oB, U.T. Yuumcs paborats Ha ppe3epHom cranke ¢ UITY / . T. ['ne6os: yueOHoe
nocob6ue. ExarepunOypr: YIJITVY, 2015. — 115 c. http://elar.usfeu.ru/handle/123456789/4618.

2. JloBeiruH, A. A. CoBpemennsblii cranok ¢ UITY u CAD/CAM-cucrema / A. A. JIoBHI-
rud, JI.  B. TesepoBckuit — M.: MK  IIpecc, 2015. - 280 c.:
https://e.lanbook.com/book/82824#authors.
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3. Maranun, A. A. TeXHOJIOTHsI MallMHOCTPOGHUS : yueOHUK Ui By30B / A. A. Mara-
JIVH. - 3-e H31I., crep. - CIIo. : Jlaus, 2010. - 512 c.
http://e.lanbook.com/books/element.php?pll_id=258.

4. bpxo3oBckuii, .M. YnpapneHue ctaHkaMu U CTAaHOYHBIMU KOMILJIEKCAMH : y4eO. JJIst
By30B / b. M. bpxo3oBckuii, B. B. MapteiaoB, A. I'. Cxupriamze. - Crapsiii Ockon : THT,
2010. - 200 c.

5. Yupasnenue crankom ¢ UIIY HAAS VFI1 ¢ CUIIY Fanuc: Meroauue-ckue yka3zaHus
K BBINOJHEHUIO JabopaTopHbIX padot no aucruiuinie «lIporpammupoBanue ctankos ¢ UITY»
/ coct. A. U. IIponun. - Komcomonbck-Ha-Amype: «®I'bOY BO «KHAI'TY», 2016 . -9 c.

6. TokapHbIif cTAaHOK — pyKOBOACTBO onepaTopa (2015) https://www.abamet.ru/catalog/.

7. @pe3epHBbIii CTAaHOK — PyKOBOJICTBO omeparopa (2015) https://www.abamet.ru/catalog/.

8. SINUMERIK Operate. SinuTrain YuebHoe mocobue mo ¢pe3epHoil 00paboTke C

ShopMill (2011)
https://cache.industry.siemens.com/dl/files/295/41131295/att_80704/v1/TUSM 1209 ru_ru-
RU.pdf

9. SINUMERIK Operate. SinuTrain YyeOHoe mocobue mo TOKapHOW 00paboTke ¢
ShopTurn (2010)

https://cache.industry.siemens.com/dl/files/450/43908450/att_81121/v1/TUST 0510 ru_ru-
RU.pdf

8.6 JIuieH3MOHHOEe MPOrpaMMHOe o0ecrnedeHne, HCMOJIb3yeMoe Mpu
oCylleCTBJIeHHH 00pa30BaATEIbHOI0 NpoLecca mo JUCHUILINHE

Jnsa BeruepuuBanus 3-D deprexkeil neraneil U NPOEKTUPOBAHUSA TEXHOJOTHUYECKON ore-
pauuy TpUMEHSIOTCS UHGOPMAIMOHHBIE TEXHOJIOTUU TIPEACTaBICHHbIE B TA0IUIIE 5:

Tabmuna 5 — [lepeueHb UCHOIB3yeEMOro MPOrpaMMHOI0 00eCTIEYEHHUS

Hanmenosanwne I10 PexBU3UTHI
T-FLEX CAD 3D JInnensunonnoe cornamnrenue NeA00006423 ot 24.12.2014,
noroBop AD223 Ne 007/57 ot 15.12.2014
NX Academic Perpetual JInnensus, Installation Number: 1252056 ot 23.12.2010
License 60

9 OpraHu3alMOHHO-NeJarornyeckue ycJoBHs

Opranuzanys 00pa3oBaTeIbLHOTO MPOIEcca PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernoaaBaHus) — pyccKui. J[ns Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMUYECKHI Yac YCTAHABIMBAETCA MPOIOKUTEILHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuy CBOEH MHAMBHIYAIBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
IIUICST IMEET TIPaBO Ha Mepe3adeT COOTBETCTBYIOMIMX AUCIUILIAH B TPO()ECCHOHATBEHBIX MOTY-
JIeil, OCBOEHHBIX B MPOIIECCe MPEANIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 0Oydarore-
rocsi OT HEOOXOJMMOCTH UX TTOBTOPHOT'O OCBOCHHUSI.

9.1 O6pa3oBaTe/IbHbIE TEXHOJIOTHH

VYu4eOHbIN MPOIECC MPH MPENoJaBaHuNd Kypca OCHOBBIBACTCS HA WCIIOJIB30BAHWUU TPaAIdH-
[{MOHHBIX, NTHHOBALIMOHHBIX U HH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
Hble 00pa3oBaTelIbHbIE TEXHOJOTUU MPEICTABICHbI JEKIHUIMA U CEMUHAPCKUMHU (IIPAKTHYECKH-
MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJIOTHH UCIIONB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3auatuil. MHpopmanmoHHbie
o0pa3oBaTeNbHbIE TEXHOJOTMH PEATU3YIOTCS MYTEM AaKTUBM3ALMU CAMOCTOSTEIHHONH pabOThI
CTYJICHTOB B MH(OPMAIIMOHHON 00pa3oBaTebHOM Cpeie.
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9.2 3aHATHSA JEKIIHOHHOI'0 THIIA

JlekmOHHBII Kypc MpennoiaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii nexiuu gekTop 00s3aH MpeayNpenuTh CTYICHTOB, IPUMEHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBII Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oouiee TIIyOOKOE MOHMMaHKHE YU4eOHBIX BOIPOCOB MPH 3HAYMTEIBHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THNA

[IpakTuyeckue 3aHATHS - OHA U3 PopM yueOHOI pabOThI, KOTOpasi HAlpaBJIeHA Ha OCBO-
CHHUC YyYalllUMUCA OTACIIbHBIX BHOB, CHOCO6OB n MCTOAOB IPOBCACHUA 3KCHepI/IMCHTaJIbH0ﬁ
pabotbl. Takas ¢opma yueOHBIX 3aHATHI TPeOyeT HCIIOJIB30BaHUs CIEIHAIbHOTO 000pyI0OBa-
HUSA, TCXHUYCCKUX CPEACTB U MATCPHUAJTIOB U ITIPOBOAUTCA B y‘~I€6HI)IX Ha60paTOpI/I$IX.

[IpakTHyeckue 3aHATHS JAIOT BO3MOXKHOCTh CTYJIEHTaM HAYYHMTHCS MPABUIBHO 00Opa-
maTtbCa € pPasiin4HbIMH HpI/I60paMI/I H MarcpuajiaMu, HpI/IO6peCTI/I MPAKTUYCCKUC HABbIKU
HaOJIFO/ICHUS 32 00BEKTAMH IKCIIEPUMEHTA, MPABUIIBHOTO aHaiM3a M 00OOIIEHUS TOJYyYSHHBIX
pe3yJIbTaTOB, UX KPUTUYECKON OLICHKH.

[epen xaxbIM NPAKTUYECKUM 3aHATHEM HEOOXOIMMO: TIIATEIBHO 03HAKOMHUTHCS C IO-
JIYYCHHBIM 3KCIICPUMCHTAJIBHBIM 3aJJaHUCM; BBIICIUTL BCC TCOPECTUUYCCKUC ITOJIOKCHUA, HA OC-
HOBE KOTOPBIX OHO MOKET OBbITh BBIMOJIHEHO; HAMETUTH ITyTH OCYIIECTBICHHS 3aJIaHMsI; TTOJIIO-
TOBHUTBH BCe paboune MaTepuaibl U 3alMCH PE3yIbTaTOB ONBITHONW pabOThI: TaOIHIbI, (HOPMBI
IPOTOKOJIOB, TpauKH | IIp.; * OTPAOOTKA BBIOJIHEHHS PadOT MO ONPEIEICHHON METOIUKE.

OHGHI/IBaHI/Ie SaﬂaHHﬁ, BBITIOJTHCHHBIX Ha IHMPAKTUYCCKHUX 3aHATHU, BXOAUT B HAKOILJICH-
HYIO OILICHKY.

9.4 CamocTosiTeibHAsI padoTa 00y4YaIOIMXCSl MO0 JUCHUTIIIHHE (MOYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJACHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeMOCPEeICTBEHHOr0 y4JacTHsl Mpenojia-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Ilenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U IMIPAKTUYECKHUX
YMEHUH CTYJIEHTOB;

- yriy0JieHre U paclIMpeHue TEOPETUUECKUX 3HAHU;

- (hopMHUpOBaHME YMEHUH HUCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIIEHHAJIBHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTHU U
OpPraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIECTBISATHCS MHIUBUIYaTbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHonorust opraHu3ali cCaMoCTOSTENIbHON paboThl CTYACHTOB BKJIIOYAET MUCIOIb30Ba-
HUe HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHThl JOJDKHBI MOAXOOUTh K CaMOCTOSITENIbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUUECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJEJIbHBIE BOIIPOCHI Kypca, IPUOOPETEHHs OIPEIEICHHBIX HABBIKOB M MCIIOJIb30BaHUs Ipodec-
CHUOHAJIbHOU JIUTEPaTypHI.
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9.5 MeToanueckne yka3anus JJis 00y4alUIUXCH MO0 OCBOCHH IO U CIUTLTHHBI

[lpyn WM3ydeHMH NUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYOIINE
PEKOMEH ALY

1. 3ydenue y4eOHOM TUCHUILTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKH.

2. Ilocne u3yyeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIYeTCs 110 TMaMSATH BOCHPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPE/ICIICHNUS, IOHATHS pasJie-
na.

3. Ocoboe BHMMaHHE CIENYeT YACIUTh BBHIIOJIHEHUIO OTYETOB IO Ja0OPAaTOPHBIM 3aHs-
TUSIM U UHIMBUYAJIbHBIM KOMIUIEKCHBIM 33IaHUSM Ha CAMOCTOSTENIbHYIO paldoTy.

4. Bcst TemaTuka BOIPOCOB, U3y4aeMBIX CaMOCTOSITEIBHO, 334aeTCs Ha JEKIUAX Hpero-
naBaresneM. VM jke 1aioTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb MU3/JaHHBIC B MEPHOAMYECKON
HayYYHOH JIUTEpaType) It Oosee IeTanbHOr0 TOHMMAaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

IIpu camocTosTenbHOM IpopaboTKe Kypca 00ydaromuecs JOJIKHBIL:

* IPOCMATPHUBATh OCHOBHBIE OIIPECTICHUS U (DaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIMOHHOM 3aHATUU MaTepual U JOMOJIHHUTH
€ro C Y4eTOM PEeKOMEHIOBAaHHOH 110 JAHHOW TeMe JIUTEPaTyphI;

* U3YYUTHh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIISTH T€3UChI, aHHOTAIIUN M KOHCIIEKTHI
HanOoJee BaKHBIX MOMEHTOB;

* CAMOCTOSITEIILHO BBITIOJIHATH 33/IaHUs, AaHAIOTUYHBIE MTPEIaraéMbIM Ha 3aHATHAX;

* MICTIONIb30BAaTh ISl CAMOIIPOBEPKU MaTepHaibl POH/IA OLICHOYHBIX CPE/ICTB.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecredeHusi, He0OX0AMMOro sl
ocyuiecTBJIeHHs 00Pa30BaTEeIbLHOIO NMpolecca Mo AUCHUILINHE (MO1YJII0)

10.1 Yue6Ho-1200paTOpHOE 000pYy/I0BaAHHE

Tabmuna 6 — [lepederp 000pya0BaHUS TaOOPATOPHH

HaumenoBanue aAyaAuTOpUun

Aynutopus (naBopatopi) Hcnonszyemoe o6opyaoBaHue
134/3-2 JlaGopatopus «CTaHKOB C ®pe3epuslii cranok HAAS VF-1 (MHOrouns-
YITY» CTpPYMEHTAJIbHBIN BEepTUKaIbHO-(DpE3epHBbIN CTa-

HOK C KOHTypHOU cucteMmon UIIY tuma Fanuc
MpeHa3HauYeH JJI BBITOJTHEHUS (PPE3EPHBIX,
CBEP-THJIBHBIX U PACTOYHBIX OMepaIuil).

Tokapublii cranok HAAS OL-1 (MHOrOpHH-
CTPYMEHTAJIbHBIN O(UCHBIN TOKAPHBIN CTAHOK C
KOHTKpHOM cuctemoit UITY tuna Fanuc, npeana-
3HAYEHHBIN VISl BBINIOJIHEHUS TOKAPHBIX, CBEP-
JWIBHBIX U PACTOYHBIX onepanuii. CTaHOK OCHa-
LIEH IIECTUIIO3UIMOHHON HHCTPYMEHTAIBHON
OIIPaBKOM.

Mpmuorouenesoii cranok DMU 50 CUITY Sinu-
meric 840D sl (Cranox DMU 50 Ecoline ot
DMG MORI. O10oT yHUBEpCATBHBIN CTAHOK C
UITY pa3zpaboTtan Mo MHHOBAIITMOHHOW MaITUHO-
CTPOUTENBbHOM TexHOoNoruu. K oTInunTensHpIM
OCOOEHHOCTSIM OTHOCSITCS ITU(POBBIC TPUBOIBI
10 BCEM OCSIM, OBICTPHBIN X0 10 24 M/MuH. Camas
MOCJICAHSIS] TEXHOJIOTUS YIIPABJICHUS C MaHENbI0
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ynpasieauss DMG ERGOline®, skpanom 19" u
IIporpaMMHBIM obecrieueHueM 3D rapanTupyer
JIOCTHDKCHHE CaMOM BBICOKOW pabodeii CKOpOCTH,
TOYHOCTHU U HagexHocTu. Cuctema UITY
SINUMERIC 840D SL. Hakj10HHO-IOBOPOTHBIH
CTOJI MTO3BOJISIET MTPOU3BOAUTH OJTHOBPEMEHHYIO
00paboTKy 3arOTOBKH 1O 5 OCSIM, COXpaHSssl BbI-
COKHUI YpOBEHb TOUHOCTH. CTaHOK OCHAIIEH KO-
OpIVHATHBIMU JINHEHKAaMU U CH-CTEMOM CMbIBa
crpyxku. Konyc mmunnens SK40. ).

204/3-2

JlabopaTtopus «udopmaru-
OHHBIX TEXHOJIOTHH B MPO-
(beccnoHaIbHOM IeATELHO-
CTH

Tpenaxkep «HAASy» (TpeHaxep MOJIHOCTBIO CO-
OTBETCTBYET IYJIbTY yIpaBJIeHUs (Ppe3epHOTO
cranka HAAS VF-1 u TokapHOro cranka craHka
HAAS OL-1. I1o3BoJsIET BBIIIOJIHUTH POBEPKY
TPACKTOPUU JBIKEHUS IPOTPAMMUPYEMOM TOUKH
MHCTPYMEHTA 33JJAaHHOH B YIIPABIISAIOLIEH MTPO-
rpamme).

Ilepconanabnblii komnsioTep Intel Core i3-4330
3,51 Tu, O3Y 4 I'b (Moagenuposanue 3- D nera-
Jeid).

Tpenaxep «Sinutrain 4.5» (Tpenaxep moyHo-
CTBIO COOTBETCTBYET IYJBTY yIpaBieHHs (pe-
3epHoro cranka DMUS0 ¢ cucremoit UITY
Sinumeric 840D sl SinuTrain — mporpaMMHBbIit
KOM-IIJIEKC JUIs 00yYeHHS TEXHOJIOTHYECKOMY
nporpammupoBanuto cucteM UITY. OcHoBHOE
Ha3Ha-yYeHHEe IPOrPaMMHOr0 y4eOHOTO KOMILIEK-
ca SinuTrain — 3¢ exTrBHAs TOATOTOBKA KBAJIH-
(UIMPOBAHHBIX TEXHOJIOTOB-IPOIPAMMHKCTOB U
OIepaTopoOB /ISl padOThI HA COBPEMEHHBIX CTaH-
Kax ¢ MUHMMaJIbHBIMM 3a-TpaTaMu. Sinutrain
BKJIIOUAET TECT YPOKH U MEpBbIe WIaru 1 3¢-
¢dextuBHOro ynpasiaenus YITY. MonenupoBanue
3 D. Bo3MOXHOCTB OTClIEXKHBaTh 00pabOTKY Jie-
TaJIu).

222/3-2

JlabGopaTtopus «Texnomorus
MAaIIHHOCTPOEHUS

YHuBepcaabHasi TEXHOJIO0THYECKAS OCHACTKA
(MamuHHBIE TUCKH, CAMOLEHTPU-PYIOLIUECS
TPEXKYJIauYKOBbIE Ma-TPOHBI, JeIUTENbHAS TOJIOB-
Ka JUIs ()pe3epHBIX CTAHKOB).

10.2 TexHunuyeckue U 3J1eKTPOHHbIE CPEACTBA 00y4eHUs

JlekiHOHHbIE 3AHATHA.

AyIUTOpHH JUTS JTEKIIMOHHBIX 3aHSATHH YKOMIUIEKTOBAHBI MEOCTBIO i TEXHUIECKUMU CPe/l-
CTBaMU OOY4YEHUS, CIy>KAIlUMU Il MIpeACTaBIeHHs yueOHONH nH(popMaMu OOJBIION aynuTo-
pun (HaOOPBI IEMOHCTPAIMOHHOTO 000pYyI0BaHHsI (TIPOEKTOP, IKPaH, KOMITBIOTED)).

IIpakTHyeckne 3aHATHA.

Jlns mabopaTOpHBIX 3aHATHH HCMONb3yercs ayauropus Ne 134/3-2, 204/3-2, 135/3-2
OCHaIlleHHast 000pyI0BaHHEM, YKa3aHHBIM B Ta0I. 6:

CamocrosiTesibHast padoTa.

16




[TomerieHust AJIsE CAMOCTOSTENIbHON paObOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MOXHOCTBIO TTOAKIIOUCHHS K ceTu «MHTEpHET» M JOCTYINOM K JICKTPOHHON WH(POPMAITHOHHO -
oOpa3oBatensHOi cpene KHAT'Y:

- ypraneHbId 321 HTh KHAT'Y;

- KoMIbroTepHbIe Kiacchl (aya. 204/3 kopmyc Ne 2).

11 UubIe cBeneHus

MeTOIlI/I‘IeCKI/Ie PE€KOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHME NUCHUIUIMHBI O0YUYaIOLUMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHble YCIOBHS ISl TOIY4EHUs 00pa3oBaHMs 00yJaroIuMu-
Cs1 C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C ICUXOJIOT0-(PU3UOIOTHICCKUMU
0COOEHHOCTAMH 00YYaroIIMXCsl UHBAIUIOB M JIML C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbsl, MHIWBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTalii WHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJMMOCTH OCYLIECTBIISICTCS JOMOJHUTENbHAS MOJAepKKa IpenoJaBaHus ThbIOTOPaMH, HMCHXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMHU, IPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ METOAMYECKUMH pekoMeHaanussMu Munoopaayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE H pe-
(IieKcuBHBIE METOIbI 00YUEHUS], TEXHOJIOIMH COLMOKYJIBTYPHON peadMIUTALUU C LENbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMH, CO3JJaHUU KOM(OPTHOIO MCUXOJIOTHYECKOr0 KIMMara B cTyaeHueckoi rpynne. [Tonbop u
pa3zpaboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEJOCTaBIEHUS MaTepuasa B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHELHATbHBIX TEXHHUYECKUX
CPEICTB U UHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuvebl JunamMu ¢ OB3 ocymiecTBisieTcss ¢ HCHOJIB30BAHUEM CPENICTB
0o0yudeHusl 00ILEero M CrenruaibHOro Ha3HaueHus (IEPCOHAIBHOIO U KOJUIEKTUBHOI'O HCIIOJIB30-
BaHMs). MarepuaabHO-TEXHHUUECKOe OOecrieueHre MpeyCcMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTO-
puii k Hyxaam jmi ¢ OB3.

®opma NpoBeACHUs ATTECTALMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICUX0(pU3NUYecKux ocooeHHnocret. s cryaentoB ¢ OB3 npenycmarpuBaet-
cs1 TocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

+ B TIEYaTHOW WM DJIEKTPOHHOM ¢(opme (s JUL € HapyUIEHUSIMH OIOPHO-
JIBUTATENILHOTO amrapara);

* B IIe4aTHOM (hopMe WJIH DIEKTPOHHOM (opMe C YBETUUEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (U151 JIUI] C HAPYILIEHUSIMH CIIyXa, peyuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCAYX (IUIsl JTUI] C HApYIICHUSIMH 3PEHUs).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakUX CTYIAEHTOB NpeaycMaTpUBaeTCs JOCTyMHasi popMma MpeaocTaB-
JIEHUs OTBETOB HA 3a/1aHus, @ UMEHHO:

- IMCbMEHHO Ha OyMare Wiu HabOpOM OTBETOB Ha KOMIIBIOTEPE (ISl JIUI] C HAPYIICHU -
MU CIlyXa, peun);

- BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBLHOTO alIapara);

* YCTHO (JU1s1 JTUI[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEILHOTO allapara).

[Tpu HEoOX0aMMOCTH JUIs 00YHAIOIIUXCS ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 AMCIHILINHE

Crnenkypc nmo padoueii npogeccun

Hanpanenune noaroToBku

15.03.05 " Koncmpykmopcko-mexnonozuyeckoe obecneyenue
MAUUHOCMPOUMENbHBIX NPOU3600cme "

Hanpasnennocts (mpoduin)
00pa3oBaTeILHON MPOrPaMMBI

Texnonoeuu yughposozo npouzeoocmea

Kpanmudukanus BEITyCKHUKA bakanasp

l'on Hauana moAroToBKU 2020

(no yuebHomy niamy)

®dopma 00yueHus OuHas

TexHomorust 00yueHus MpaAOUYUOHHASL

Kypc Cemectp TpynoemMkocTs, 3.€.
1 2 4

Bua npomexyTo4HON arTecTaluu

OOGecneunBarolee moapas3aeicHne

3auem c oyemnkoti

Kageopa MC - Mawunocmpoenus

! B 1aHHOM MPHJIOKEHUH TIPEICTABIECHbI THIIOBBIE OLIEHOYHBIE CPeACTBA. I1OIHBIA KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMU

[Tnanupyemble pe3ynbTaTbl 00y4eHHs 110 TUCHUTUTHHE

ITepeuenb 3HaHUI

IIepeyens ymenuit

[IepeueHb HaBBIKOB

OOIIeKyIbTYpHBIC

Oo6menpodeccnoHanbHbIC

[TpodeccronanbHble
CrocoOHOCTBIO ~ OCBau- | MPUHIMI ~ PAaOOTHI | BBOAUTH MPOTrpaM- | HaBBIKAMHU pa-
BaThb Ha IPAK-TUKE U CO- | 00CITYKMBAEMBIX My mpoliecca oOpa- | BWJIbHOH  OpraHusa-

BEpPIICH-CTBOBATh TEXHO- | CTAHKOB C Tpo- | 00TKM ¢ TynbTa | quu pabodero mecra
JO-TUH, CUCTEMBl U Cpeli- | TPAMMHBIM yIIpaB- | YIpPaBI€HUs CTaH- | OllepaTopa CTAaHKOB C
CTBa MAIlIMHO- | JICHUEM; Ka; MPOTPaMMHBIM YTIPaB-
CTPOUTENBHBIX po- | mpaBWjia ymopasje- | yuTaTh  TexHudye- | jeHuem; HI(ITIK-16-
U3BOJICTB, Y4aCTBO-BaTh B | HUS  OOCIIy)XHMBae- | CKOE 3a/laHuE; 1)
pa3paboTke U BHEJIPEHUHU | MOTO 000- | 3HaTh Ipolecc | HaBbIKaMU yIpas-
ONTU-MAJIbHBIX TEXHOJO- | PyJOBaHUS; YCTaHOBKH W | JIGHUST  CTAaHKOM  C
MM  W3rOTOBJIEHUS Ma- | HA3HAYCHHME YCJIOB- | CheMKH  M3JEIHH | IporpaMMHBIM
HIMHOCTPOUTENb-HBIX M3- | HBIX 3HAKOB Ha Ma- | mocie oOpaboTKu; | yIpaBJICHUEM;
JIelii, BBI-TIOJNHATH Me- | HeTM  yrpaBieHus | HaOmronate 3a pa- | H2(ITK-16-1)
ponpusi-tus no BeIOOpy U | crankoM  31(IIK- | 60Toil cuctem 00- | HaBBIKAMU BBIITOJI-
s dekTuBHOMY uc- | 16-1) CITY’KHUBAEMbIX HEHUSI  3aKIIIOUYEHHS
MIOJIB30BAHUIO Mare- | Ha3Ha4eHHUE, crankoB; Y I(IIK- | mo xadectBy wu3ro-
puanoB, 000pyIOBa-HUs, | yCTPOUCTBO u | 16-1) TaBJIMBAEMOU npo-
WHCTPYMEHTOB, TEXHOJIO- | YCIOBHS NpHU- | BBIMOMHATE  1po- | aykimu. H3(ITK-16-1)
THYECKON OCHACTKH, | MEHEHHsI ~ paclpo- | BEpKy KauecTBa ro-
CpPeACTB  JMAarHOCTHKH, | CTDAHEHHBIX TIPU- | TOBOW MPO-TYKIIHH.
aBTO-MaTH3allMK,  aIro- | cnocobnenuii, pe- | Y2(ITK-16-1)
PUTMOB ¥ TIPOTPaMM BBI- | JKYIIETO, KOH- | COONIO/IaTh TIpPaBH-
6opa W pacueToB mapa- | TPOJIbHO- na  0e30MacHOCTH
METPOB TEXHO- | U3MEPHUTEIBHBIX Tpy#Aa W BHYTPEH-
JOTMYECKUX TPO-IIECCOB | HHCTPYMEHTOB; HETro TPYZOBOTO
s ux pea-nuzannu 11K- | MapkupoBKy M oc- | pacnopsiaka;
16 HOBHBIE MEXaHHWYe- | COONIOIAaTh MPOU3-

CKHE CBOICTBa 00- | BOJICTBEHHYIO

pabaTbiBaeMbIX Ma- | (JIOJDKHOCTHYIO)

tepuanoB; 32(IIK- | uncTpyKIIHIO;

16-1) VY3(IIK-16-1)

OpraHu3aINIo

NPOM3BOJICTBA  HA

y4acTke paboT;

POU3BOJICTBEHHYIO
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UHCTPYKIIUIO;

OCHOBHBIE  Tpebo-
BaHMs 1O obecrie-
YCHUIO 0e3-
OIACHOCTH TPYAA;
WHCTPYKIIMIO  TIO
0€3-0MmacHOMY BBI-
MOJIHEHUI0  paboT
TUIst oreparopa
CTaHKOB C  TIpO-
IpPaMMHBIM ~ YTIpaB-
nenueM. 33(ITK-16-

1)

Tab6muma 2 — [TacmopT ¢oH/Ia OIEHOYHBIX CPEICTB

Koo koumpo-
. Haumenosa-
Konmponupyemvie | nupyemoii e
pazoevl (memut) KomnemeHyuu Hokazamenu oyenku
OUCUUNTTUHDL (unu ee ua- OUenoun020
cpeocmea
cmu)
Tema 1. Ocnosnvie | 11K-16-1 3awuma 3Haem ocHOBHbIE mepMuHbl U onpeoe-
mepmuHsl U onpe- npakmuue- JIeHUsl
oejleHus ckout  pabo- | Ymenus:
mol, KOH- | ocyuecmenams no020mosKy K pabome
MPONLHOU u oobcayxcueanue pabouezo Mmecma
pabomul, onepamopa CmaHKka ¢ NpocPaMMHbIM
cobecedosa- | ynpagnenuem 8 coomeemcmeuu ¢ mpe-
Hue bosanusMU 0XpaHvl mpyod, npoussoo-
CMBEHHOU CAHUMapuu, NOXCapHou be3-
onacHocmu u 31eKmpobe3onacHocmu
Tema 2. Obwue | I1K-16-1 3awuma 3naem ycmpoicmeo u npuHyunvl pa-
ceedeHusn 0 cmam- npakmuue- bomel  0OCIYIHCUBAEMBIX CIMAHKO8  C
kax c 9I1y CKOU  pabo- | 4Uucio8biM NPOCPAMMHBIM YAPAGIEeHUEM
mol, KOH-
MPOSILHOU
pabomul, co-
becedosanue
Tema 3. Ycmpou- | I11K-16-1 Cobeceoosa- | 3naem cucmemol nPOCPAMMHOZO
cmeo YIIY cman- Hue VNPAGNEHUS CMAHKAMU.
K08 3naem ycmpoucmeo YIIY cmankos,
cmouxu YI1Y poccutickux u ocHOBHbIX
UHOCMPAHHBIX KOMNAHUU NPOU3800U-
meneu. OCHOBHbIE MOOenU YCMpOUCms
Y11V komnanuu «Siemensy u «Haasy.
Tema 4. Ilanens | I1K-16-1 3awuma 3Haem nasHaueHue yclo8HbIX 3HAKO8 HA
ynpagnenus Y9Iy npakmuue- nauenu ynpaeieHus CmaHkom
Fanuc-Haas u ckou  pabo- | 3naem nyrem (namenv YnpaeieHus)
nyiem ynpaeneHus mol, KOH- | CMAaHKa U Ha3HAYeHue KIaguul.
CMAHKOM MPONLHOU 3naem cmpykmypy u cooepicanue OKoH
pabomsi, co- | ducnies ny1bma YnpasieHus;
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becedosaHnue

3Haem nopsi0ok pabomvl cmauka 6 as-
MOMAMU4eCcKOM pexcume U 6 pexncume
PYYHO20 YNPAGIEHUSL,

3naem nauano pabomvl ¢ paziuuHo2o
OCHOBHO20 KAOpa

Ymeem  evinonname HabOnwoenue 3a
pabomoti  cucmem  00CTYHCUBAEMBIX
CMAHKO8 N0 NOKA3AHUAM YUPPOBbIX
maobno u CUCHATLHBIX IAMN;

Ymeem evinonname npoyecc obpabom-
KU ¢ nyibma ynpaeieHusi oemanetl no
K8anumemam Ha CMAaHKax ¢ npocpamm-
HbLM YNPAGIeHUeM,

Ymeem nepexatouamv pabouue oKHa
oucnnes;

Ymeem nabnwooams 3a noxazaHuamu
pabouux OoKoH Oucnies u OmcCIedNHCU-
6amv UHGoOpMayulo o0 napamempax
UHCMPYMEHMAa U 3HAYEHUSX padoyux
KOOpPOUHAmM, 6HOCUMb KOPPEKYUIO 8
maobauyw,

Tema 5. Texmono-
2uuecKoe OcHaue-

HUe CmMamKoé ¢
qiy

I1K-16-1

Sawuma
npakmuue-
ckoti  pabo-
mol, KOH-
MPOSILHOU
pabomul, co-
becedosanue

3naem ocnosuwie nowsimusi u onpeoeie-
HUSL MEeXHOI02UYECKUX NpOYeccos us-
20MOGIeHUs. Oemaell U pPeicumos 00-
pabomku;

3naem ochosbl meopuu pesanus Me-
Manios 6 npeoenax GulNOIHAEeMOU pa-
bomol;

NpUHYUN 6A3UPOBAHUSL,

3uaem obwue ceedenus o npoeKmupo-
BAHULU MEXHOI02UYECKUX NPOYECCO8,
Nopsi0oK  ohopMieHUs  MeXHUUEeCKOU
O0OKyMeHmayuu,

3naem ochosHble céedeHuss 0 MexaHus-
MAx, MAQUIUHAX U Oemasix MawiuH
3naem naumenosauue, Ha3HaAUeHUe U
VCnosus npumeHneHusi Haubonee pac-
NPOCMPAHEHHBIX — YHUBEPCATbHBIX U
CNeYuanbHvlX NPUCNOCOOIeHULL,
Ha3HAYeHue U Npagulad NpUMeHeHUs
peodrcywezo UHCmpymeHma,

3naem yenvl, npasuia 3amouku U
YCmanosKu, gpes, pe3yos u ceepi,
3Haem nazmauenue u npasuia npume-
HeHus, Nnpasuna  mepmooopadbomku
pedcyweco  UHCMPYMEHmd, U320Mmog-
JIEHHO20 U3 UHCMPYMEHMANIbHbIX CMa-
Jetl, ¢ NIACMUHKAMU MEepOblX CNIAB08
U Kepaudeckumu, e20 OCHOBHbLE Y2ilbl
U NpasuIa 3amMoyKu U YCMAaHo8KI,
3unaem npasuna onpeoenenus pexrcumos
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pe3anus N0 CNPABOYHUKAM U NACHOPIY
cmauka;

3naem epy3zonodvemHoe obopyodosarue,
npumensiemoe 8 Memanioobpabamoi-
BAOWUX Yexax;

3naem ocHo6Hble HanpasieHus asmo-
Mamuzayuu  Npou3sBO0CMEEHHbIX Npo-
yeccos;

ymems:

Ymeem onpedensmo pedcum pesanus
no CNPABOYHUKY U NACNOPMY CIAHKA,
Ymeem oghopmnams mexuuyeckyio 0o-
KYMEHmMayuio;

Ymeem paccuumvieams pesscumol pesa-
HUs no gopmynam, Haxooums mpedo-
8aHUSL K pedcumMam Nno CnpagoyHUKam
npu pasHulx 8U0ax oopabomku,

Ymeem cocmaenisame mexnonocuyeckuil
npoyecc obpabomku oemanetl, uz0eaul
HA MEMAaiopedcyuux CmaHkax,

Ymeem evinonnsame npoyecc oopabom-
KU ¢ nyibma ynpaeieHusi oemaetl no
K8anumemam Ha CMAauKax ¢ npocpamm-
HbIM YNpABIeHUEM,

HUmemsv npaxmuueckuui onvim o00pa-
bomku demaineill HaA MeMALOPENHCYUIUX
CMAHKAX C NPOSPAMMHBIM YIPAGIEHUEM
(no obpabomke HAPYICHOZO KOHMYPA
Ha  0BYXKOOPOUHAMHBIX — MOKAPHLIX
CMAHKAx),

Hmems npaxmuueckuti onvim moxap-
HOUl 0Opabomku 6UHMO8, 6MYIOK YU-
JUHOPUYECKUX, 2aeK, YNOpos, hiaHyes,
KoJey, pyyek,

Hmemv npaxmuueckuti onvim ¢hpezepo-
BAHUSL  HAPYHCHO2O U  BHYMPEHHE20
KOHmypa, pebep no mopyy Ha mpex Ko-
OPOUHAMHBIX CMAHKAX KPOHUMEUHOB,
Gdumuneos, KopoOOK, KpblULeK, KONCY-
xo8, my¢m, ¢pranyes gpaconnvix dema-
Jietl cO CMbIKOBbIMU U ONOPHBIMU NIOC-
KOCMAMU, PACHOLONCEHHBIMU NOO pPa3-
HbIMU Yenamu, ¢ peopamu u omeepcmu-
AMu Onsl KpenieHusl, ()acoHHO20 KOH-
mypa pacmavueanusi,

Hmemv npaxmuueckuti onvim ceepiie-
HUS, YeKOBAHUs, 3eHKOBAHUS, Hape3a-
HUs pe3b0bl 8 OMEEPCMUAX CKBO3HBIX U
2TYXUX;

Hmemsv npaxmuueckuti onvim ceepiie-
HUS, pACMAa4U8aHUsl, YeKOBAHUS, 3€HKO-
BaHUSL CKBO3HLIX U 2TIYXUX OmMEepcmull,
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UMernwux KoopouHamsl 6 Oemasix
CPEOHUX U KPYNHBIX 2aOapumos u3
npeccoeanuvix  npogu-neiu,  2ops-
YeUmamMnoBanHblX  3a20MOBOK  He3a-
MKHYMO20 UNU KONbYE8020 KOHMYPA U3
PA3TUYHBIX MEMATNL08;

HUmemsv npaxmuueckuii onvim o00pa-
bomku  mopyosvlx  no8epxHocmell,
2NA0KUX U CIMYNEeHYAmbIX OMEepCmull u
niockocmeli,

HUmemsv npaxmuueckuii onvim o00pa-
OOMKU HAPYICHBIX U BHYMPEHHUX KOH-
mypo8 Ha mpex-KOOPOUHAMHBIX MO-
KApHbIX CMAHKAX CLOHCHONPOCMPAH-
CMBEHHbIX Oemaiel.

HUmemv npaxmuyeckuti onslm nposepKu
Kauecmea 00OpabOmMKU NOBEpPXHOCMU
demareii,

Tema 6. Hacmpoii-
Ka cmanka c UI1Y

I1K-16-1

Sawuma
npakmuue-
ckoti  pabo-
mol, KOH-
MPONbHOU
pabomul, co-
becedosanue

3naem KoppeKmupoeKy pejicumos pe-
3anus  no  pezyremamam  pabomuvl
cmanka;

3uaem cnocobvl ycmanoéKku uHcmpy-
MEHMa 8 UHCIMPYMeHMAlbHble OJIOKU,
3naem cnocobvl ycmawoeKu NpuUcno-
COONeHULl U UX Pe2yIuposKu;

3naem npuemvi, obecneuusaiowjue 3a-
OGHHYI0O MOYHOCMb U320MOGIEHUs Oe-
maneu;

3naem ycmpoiicmeo u Kunemamuye-
CKUe cXembl pasiuidHblX CMAHKOS ¢ Npo-
2PAMMHBIM YAPAGIEHUEM U NPABULA UX
HAaNao0Ku,

3uaem npaeuna nacmpouku u pezynu-
POBKU  KOHMPONbHO-USMEPUMENbHBIX
UHCMPYMEHMO8 U NPUbOPos;

3naem nopaodoxk npumeHenus  KOH-
MPONLHO-USMEPUMENbHBIX NPUOOPOE U

UHCTPYMEHMO8;
3naem cnocobvl ycmano6Ku u 6bi6epKU
Ooemaneu;,  NPUHYUNBL  KATUOPOBKU

CILOJICHBIX Npoghuiel.

Ymeem ycmanasnueams u evinonansamo
cvem demaleti nocie 0opabomxu;
Ymeem evinonnams xonmpons 6vixooa
UHCMPYMEHMA 8 UCXOOHYIO MOUKY U €20
KOPPEKmMuposKy,

Ymeem evinonnsams evibop u ycmanos-
Ky pedcyuje2o UHCmpymeHma Ha CMan-
ke c YIlV.

Ymeem evinonname npusasky pesxcywe-
20 UHCMpYMeHma K 6blOpanHHou cucme-
Me omcuema.
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Ymeem evinonnsmo noonanaoxy cma-
Ka 6 cOOmeemcmeuu ¢ 3a0aHHbLIMU NO
mexnpoyeccy pexcumamu 0opadomxu.

Ymeem evinonnsame 6600, npoeepky u
KOPPEeKmuposKy  ynpasisirowei  npo-
2paAmMMbl NPU NOMOWU KOMNBIOMEPHO2O0
MOOenupos8arus npoyecca oopabomxu.

Tema 7. Beeoenue ¢
npozpammuposanue
oopadomku

I1K-16-1

Sawuma
npakmuue-
ckotl  pabo-
mol, KOH-
MpONbHOU
pabomul, co-
becedosanu

3Haem nops0ok 3anonHeHust u 4meHus
ONepayuoHHOU Kapmul pabomvl CMAH-
xa c 9I1y;

3naem cnocobwl ucnonvzosanus (Kop-
PEKMUPOBKU)  CYUecmeyiomux npo-
epamm Onsl 8bINOJIHEeHUs. 3A0aHUs No
U320MOBIEHUIO 0emanu meopuio npo-
epammuposanusi cmankos ¢ 4I1Y c uc-
noavsosanuem G-xkooa;

3Haem npuemvl  NPOCPAMMUPOBAHUS
oonou unu boaee cucmem 411y,

Ymeem  ocywecmename  nmanucanue
ynpasnaowel npocpammsl €O CMOUKU
cmanka ¢ 411y,

Ymeem nposepsms ynpasnsaowue npo-
2pPammbvl CpedCmeamu 8blYUCTIUMENTbHOUL
MexXHUKU,

Ymeem roouposamv ungopmayuro u
20Mosums OawnHvle O0Ji 6600d 6 CMma-
HOK, 3aNUCBIBAS UX HA HOCUMENb,
Ymeem paspabamuléams Kapmy
HANAOKU CMAHKA U UHCMPYMEHMA;
Ymeem cocmagnsameo pacyemHo-
MEXHONIOSUYECKYI0 Kapmy ¢ 3ICKU30M
Mpaekmopuu UHCIMpPYMeHmMOos,

Ymeem 6600umv ynpasnsarowue npo-
epammul 6 yHueepcanvuvie 4I1Y cman-
Ka U KOHMPOIUPOBAMb YUKIbL UX Bbl-
NOJIHEeHUsL NpU U320MOGIeHUU demalel
NPUMEHAMb MemoObl U NPUEMKU Om-
JIAOKU NPOCPAMMHO20 KOOA,

Ymeem npumensmo cogpemenmnvie Kom-
NUIAMOpPLL, OMIAAOYUKU U ONMUMU3A-
Mopbl NPOCPAMMHO20 KOOd,

Ymeem pabomamu 6 pescume xoppex-
MUPOBKU YNpasisoujel npocpammol
Hmeem npaxmuueckuti onvim 6vlnoji-
HeHUsi OUA0208020 NPOSPAMMUPOBA-
HUsL C NYIbMA YAPAGIeHUS CMAHKOM

Tema 8. Iloozomoe-
Ka  ynpaeaanouwux
npozpamm ¢ nHOMO-
oo CAD/CAM
cucmemot NX, oc-

IK-16-1

Cobeceoosa-
Hue

3naem npuemvr pabomer 6 CAD/CAM
cucmemax;

Ymeem  ocywecmename — nanucanue
ynpasnaowen npocpammol 8
CAD/CAM 3 ocu;
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HOGHBIE C6COCHDA

Hmeem npaxmuueckuu onwvim paspa-
bomKu  ynpasnianowux npocpamMm - C
NpUMEHeHUeM Ccucmem asmomamuye-
CKO20 NPOSPAMMUPOBAHU,

Hmeem npaxmuueckuti onvlm paspa-
bomKu  ynpasniaowux NnpocpamMm - C
npumeneruem CAD/CAM cucmem

Tema 9. Texnuue- | IIK-16-1
CcKoe  ob0cnyxcuea-

HUe CmaHkKkoe

Sawuma
npakmue-
ckou  pabo-
mot, KOH-
MPOILHOU
pabomul, co-
becedosanue

3naem npasuna noozcomosku k pabome
U cooepicanus paboyux mecm onepa-
mopa cmaHka ¢ NpocpPamMMHuIM YNpas-
JleHueMm, mpebosanusi OXpaHvl mpyod,
NpoOU3800CMBEHHOU  CAHUMApUU, No-
JHcapHoll be30nacHocmu u 31eKkmpooes-
onacHocmu;

Ymeem ocywecmenamo noocomosky
pabome u obcayxcusanue padoouezo
Mecma onepamopa Cmamka ¢ npo-
CPAMMHBIM YNpAGIeHUueM 6 COOmeen-
cmeuu ¢ mpeboBaHUSMU OXPAHbL MpYy-
0a, Npou300CMBEHHOU CAHUMAPUU,
HOJICAPHOU 6€30NACHOCMU U 2NIeKMPO-
bezonacnocmu;

HUmeem npaxmuueckuii onvim 6bInoJ-
HeHUsi no020MoBUMENbHLIX pabom u
obcnyacusanusi paboveco mecma one-
pamopa  Cmamka ¢ NpPOSPAMMHBIM
YIpasieHuem

TOAMYECKHE MAaTEePHAJIbI, ONPeiesSI0IIHe MPoueIypPbl OLeHUBAHUS 3HAHU I
2 MeTtoanuyeckue MaTepHAJIbl, ONpele/siiolme npoue OLICHUBA 3HAHMH,
YMeHH I, HABBIKOB U (MJIM) ONbITA AESITEJIbHOCTH, XapAKTEPU3YIOLIME MPOLece
(popMupoBaHus KOMIIETEHIM A

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLCHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA IEATEILHOCTH, IPEJCTABICHBI B BUJIE TEXHOJIOTUUYECKOW KapThl IUCIHU-

HbI (Tabnuia 3).

Tabnuua 3 — TexHoJorMyeckas Kapra

3amuTa NpakTU4eCKuX pa-
60T (3 paboTbr)

HanmeHoBanue Cpoxn IIxana oueHu- Kpurepun
OLICHOYHOI'0 CPEeICTBA BBINOJTHEHH S BaHusl OLICHUBAHMS
2 ceMecTp
Ilpomesicymounaa ammecmayus ¢ gpopme 3auem c 0UeHKOU
36 GanoB -

B Teuenne ce-
MecTpa

CTYIEHT IIpa-
BHWJIBHO U I10JI-
HOCTBIO BBI-
TIOJTHUJT TIPaK-
THYECKOE 3a/a-
aue. ITokazan
OTJIMYHBIC 3HA-
HUS U YMEHUS B
paMKax OCBO-
€HHOTO yue0-

12 GaitoB 3a ox-
Hy paboTy

HOI'0 Marepua-
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HaunmeHoBaHue Cpoku IlIxana oueHu- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBIIIOJIHEHU S BaHMA OLICHUBAHMS
Ja.
18 6amnnos -

CTYJCHT BBI-
TIOJTHHJT TIPaK-
THYECKOE 3a]1a-
HUE C HETOYHO-
CTSAMHU W/HIIM HE
TIOJTHOCTBIO.
[Toka3zan xopo-
IIMe 3HAHUS U
YMEHHSI B paM-
KaxX OCBOCHHO-
ro y4eOHOro
MaTepuana.

9 6amnoB - cTy-
JICHT BBITTOJIHUII
PaKTUYECKOE
3aJlaHue HE B
cpok. [Tokazan
XOpOIIIKe 3Ha-
HUS 1 YMCHUS B
pamKax ocBO-
€HHOTO y4e0-
HOT'O MaTepua-
Ja.

0 6amnoB — 3a-
JTaHUE HE BHI-
MOJTHEHO

CobecenoBanue (8 TeM)

B Teuenne ce-
MecTpa

5 6amioB 3a oHY
TeMy

5 6annoB —
CTYJICHT IIpa-
BUJILHO OTBE-
THJ Ha TIOCTAaB-
JICHHBIE Teope-
TUYECKHUE BO-
npocsl. [Toka-
3aJ1 OTJIUYHbBIE
3HAHUS B paM-
Kax YCBOCHHO-
ro y4eOHOro
MaTepuana.

4 Ganna - cry-
JICHT OTBETHII
Ha TIOCTaBJICH-
HBIE TEOPETH-
YeCKHe BOIPO-
CBI ¢ HE0OJTb-
IITUMH HETOY-
HocTsaMH. [1o-
Ka3aJl XOpoIIne
3HAHHS B paM-
KaX yCBOEHHO-
ro yueOHOro
MaTepuana.

3 Oamna - cTy-
JICHT OTBETHIJI
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OLCHOYHOI0 CpeacTBa BbINNOJTHCHUSA BaHHUA OICHUBAHUA

HaunmeHoBaHue Cpoku IlIxana oueHu- Kpurepun

Ha TeopeThye-
CKH€ BOTIPOCHI C
CYIIIECTBEHHBI-
MH HETOYHO-
ctamu. ITokazan
yIIOBJICTBOPH-
TeJIbHBIE 3Ha-
HUS B paMKax
YCBOEHHOTO
y4eOHOro Ma-
Tepuaa.

2 Oamna - ipu
OTBETE Ha
OOJIBIIIMHCTBO
TEOPETUICCKHUX
BOIIPOCOB CTY-
JIEHT TIPOJIe-
MOHCTPHUPOBAIT
HEJIOCTAaTOYHBIN
YpOBEHbB 3Ha-
HUMN.

3 3ammuTa KOHTpOJIbHOM pabo- | B xoHIe ce- 24 damnos 24 6anna - cry-

ThbI

MecTpa JICHT TIPABUIIb-
HO U IIOJIHO-
CTBIO BEIIIOJI-
HUJI IPaKTUYe-
CKO€ 3aJaHue.
IToxazan ot-
JINYHBIC 3HA-
HUS, YMEHUS U
HAaBBIKH B paM-
KaxX OCBOCHHO-
ro yueOHOro
MaTepHuaa.

HUTOT'O:

- 100 GayuioB -

Kputepuu oneHku pe3yibTaToB 00y4eHHUs 10 AUCUUILINHE:

Kpurepuu onieHku pe3ynbTaToB 00y4eHUS 10 AUCITUTUTHHE:

0 — 64 % OT MakCHMaJabHO BO3MOXKHOW CYMMBI OQNIOB — «HEYIOBJICTBOPUTEIHLHOY
(HEIOCTaTOYHBIN YPOBEHB LIS IPOMEKYTOYHOM aTTeCTAIH 110 AUCIUIIIHHE);

65 — 74 % OT MakCHUManbHO BO3MOXXHOH CYMMBI OallZIOB — «YyIOBJIETBOPUTEIHLHO)
(moporoBblil (MUHMMAJIbHBIN) YPOBEHb);

75 — 84 % oT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);
85 — 100 % ot MakcuMaIbHO BO3MOKHOW CyMMBI 0aJIIOB — «OTIMYHOY (BBICOKUH (MaKCH-
MaJbHBIN) YPOBEHB)

3

Tunosblie KOHTPOJIbHBIC 3a/IJaHUA WJINX UHBIC MaTECPUAJIbI, HBOﬁXOJ]l/IMble JJIA
OLICHKH 3HAHUI, YMEHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTepPH-
3yrouue npouecc GopMMpoOBaHUS KOMIIETEHIIUI B X0/1e 0CBOeHHs 00pa3oBa-
TeJIbHOM NMPOrpaMMBl

3.1 3aganus 1Js TEKyLero KOHTPOJIs yCIeBaeMOCTH
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3agaHua AJ11 TEKyUero KOHTPoJiA

IIpumep 3a1aHus HA NPAKTHYECKYIO padoTty 1

O3HaKOMHUTBCS C paboYUM MECTOM OIepaTopa COBPEMEHHOTO (pe3epHoro cranka ¢ YITY
U BUJAMHU BBIMOJHSAEMON paboThl. M3yunth ocoOeHHOCTH ¢pe3epHOoil 00pabOTKH WM IpaBuia
TEXHUKU 0€30MacHOCTH IpH paboTax Ha (pesepHbix crankax ¢ UITY. U3yunts ycTpoicTBO (pe-
3€pPHOT'0 CTaHKA U €r0 OCHOBHBIX Y3JIOB (TIPUBO/I TJIABHOTO JBM)KEHUS, IPUBO/IBI M10J1a4, Mara3uH
MHCTPYMEHTA, MEXaHM3M aBTOMATHUYECKOW CMEHbI WHCTPYMEHTa, aBTOMAaTHYecKas MaclleHKa,
cucTeMa TOJaudl OXJIAXKIAIONICH KUAKOCTH). M3yduTh MmyNbT yrpaBlieHHs (pe3epHOro CTaHKa,
OCHOBHBIE PEXUMBI pabOTHI My/IbTa, HA3HAYCHHUE KIIABHUII U Nepekirouateneii. M3yunTs kiaBua-
Typsl MU pabouMii KpaH MyJbTa yrparieHus. [lociaenoBaTenbHOCTh KIIABHII IS PA3IMYHBIX
(GyHKUMH yOpaBiIeHUs CTAHKOM.

IIpumep 3a1aHus HA NPAKTHYECKYIO padoTy 2

OcBouTh HACTPOUKY (PE3epHOTO CTAHKA. Y CTAHOBKA MHCTPYMEHTA B IIAHTOBBIN MAaTPOH.
YcranoBka B ctraHok. Tabnuma uncrpymenta. [IpuBsska nunctpymenta. Pydnas 3amMena uHCTpY-
MEHTa B Mara3uHe Mpu MOJArOTOBKE HOBOW MPOrpaMMbl. Y CTAHOBKA MHCTPYMEHTA B HOBYIO €IIIe
HE 3aHATYIO MMO3UIINI0 Mara3uHa. Peructpanus B Tabnuiie nuHCTpyMeHTa. [IpuBsi3ka HHCTpyMeHTa
C TMOMOIIBI0 pa3MepHbIX IIUTOK. [IpuBsizka mHCcTpyMeHTa ¢ momoiisio gatunka RENISHAW.
OcBoutb HacTpoiiky (pesepHoro cranka ¢ UITY. CiocoObl MpuBS3KY HYJIS CTaHKA K HYIIO 3aro-
TOBKHM (YIPaBJISIIOLIEH TPOrpaMmbl). YHUBEpPCAIbHAs NPHUBS3KA K HYJIO YIPABIAIONICH Mpo-
rpaMMbl C IIOMOUIBIO pa3MEPHBIX IUVIMTOK. lIpuBs3Ka K HYIIO yHpaBisIOLIENd MPOrpaMMBbl C MO-
momipto 1ryna RENISHAW. OcBouth mopsijok AEUCTBUI olepaTopa MpH 3alyCcKe M OTJIAAKe
HOBOM ympaBisitolieil mporpammbl. OTiiagKka YCTaHOBIEHHOM MporpaMMbl Ha cTanke. CrocoObl
IIPOBEPKU OTJIAKEHHOW MporpaMMbl Ha CTaHKE J0 3allycka cTaHka B paboty. IIpoBepka mpo-
rpaMMbI MPOTOHOM 0€3 CHATUA CTpYXkH. [IpoBepka mporpaMMbl ¢ MOMOMIbIO CIIEHUATBLHON
¢yukuu Dry Run.

IIpumep 3axanns Ha NPaKTHYECKYI0 padoTy 3

OcBouth nporpammupoBanue (peszepHoii 00padotku Ha s3bike ISO 7 6ut. CTpyKTypa,
dopmar ynpapisromei mporpammsl Ui cucteMsl ynpasienus Fanuc-HAAS. PazpaGorats pac-
YETHO-TEXHOJIOTUYECKYIO KapTa Ha 3aJjaHHble Mepexojbl TeXHosornueckoil onepauuu. Cocra-
BUTH MPOCTYIO YNPABIIAIONIYIO IPOrpaMMbl Gpe3epHOi 00pabOTKH HA MEPCOHATbHOM KOMIIbIO-
tepe. OCBOUTH CMOCOOBI TEpeayu YIpaBISIONIeH MporpaMMbl Ha cTaHOK. Pabota ¢ ¢mdmi-
HocuTeneM nporpamm. KomupoBanue u ynaneHue nporpamm. Pexxum pa®oThl ¢ mporpaMMaMu.
Pexxum penaktupoBanus. CKpbITHE OJIOKOB C MOMOIIBIO CHUMBOJda «/». PenakrupoBaHue npo-
rpaMM Ha ¢IienI-HOCUTeE.

IIpumep 3a1aHNsA HA KOHTPOJIBHYIO padoTy

KonrtponbHas paboTa cocTouT U3 ABYX 3aaaHuil. IlepBoe 3amaHue KOHTPOIBbHOM pabOThI
MMEET IeJIb 3aKpENHUTh W3Y4YEHHBIM TeopeTmdecknid martepuan. [lepBas 4acTb KOHTPOJIBHOM
paboThl BKJIIOYAET OTBETHI HA BONPOCHI, EPEUHMCICHHbIE B 33JaHUU K KOHTPOJBHOU paboTe.
[IepeueHps BOMPOCOB IMpeICTaBICH HUXKE!

1. [Hanite onpenenenue cranka ¢ YITY.

MatiTe onpenenenne oOpadbaThIBAOIIEMy LIEHTPY.
[aiite onpenenenne HyJaeBOM TOUKH CTAHKA.
[alite onpeneneHue HyJIeBONH TOUKH JETAIIN.
JlaiiTe onpenenenne HyJaeBOM TOUKU PEXYIIET0 MHCTPYMEHTA.
Jaiite onpeneneHre TOUKM Havaia oOpaboTKH.
Haiite onpenenenue GUKCUpPOBaHHOH (peepeHTHOI) TOUKe.
Kakwue cuctembl ynpaBisiongx IporpaMm CyIecTBYIOT?
HazoBure ciocoOs! co31aHMsI yIPaBISIOMUX TPOTPAMM.

© oo Nk
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10.  HazoBwuTe peXuMbI pabOThI CTaHKA.
11. JlaiiTe onpeneneHne yrpassitolUe nporpaMmme.

12.  HasoBure 3J€MEHTHI CTPYKTYPbI YIPABJISIOIIEH POTrPAMMBI.

13.  Pazpemaromias ciocoOHOCTH cuctembl UITY.

14. [aiite onpeneneHne HHTEPIOJISILUA.

15.  [laiiTe onpeneneHue NOHITUIO MO3ULIMOHUPOBAHHE.

16.  Kak pensarcsa gpesepubie cranku ¢ UITY nmo xonudecTBy OAHOBPEMEHHO YIIPABIIs-
€MBIX KOOpAUHAT?

17. Uem cranok ¢ UITY ornuyaercst oT cTaHKa C pyYHbIM yIpaBieHUEM?

18.  KakoBbI mpeuMyIecTBa OT HCIOJIb30BaHMs CTaHKOB ¢ UITY?

19. IIepeuncnure OCHOBHBIE cocTaBisironMe cuctemsl UITY.

20.  Kakoii s3bIK IporpaMMHUpOBanust 00padoTku Ha crankax ¢ UITY ceromHs sBisier-
cs1 HanboJee Moy s PHBIM?

21.  OnumuTe KOHCTPYKIMIO M MPUHITUI JIEHCTBUS IIarOBOTO AJIEKTPOIBUTATES.

22.  llouemy B coBpeMeHHBIX cTaHkax ¢ UITY ucnonb3yroTcsi B OCHOBHOM CEPBOJBH-
raTeiy, a He IIaroBble 3JIEKTPOIBUTaTeNn?

23.  Kak pyHKUIMOHHpYET mojacucTeMa 0OpaTHOM CBSI3U?

24.  Ha3oBuTe OCHOBHBIC THIIBI JATYMKOB ITOJCUCTEMBI 0OpaTHOH CBsi3u. OnHIINTE UX
MPUHLUIUAIBHOE YCTPOMCTBO.

25.  I'pynmsl oOpabarbiBaeMOCTH MaTepHraiioB 1o cranaapry 1SO.

26. B yeMm mpemMyImecTBO HCIIOJIB30BAHMS PE3IOB C MEXaHMUECKUM KPETUICHHEM pe-
JKYIIUX MJIACTUH?

27.  Kakue mpu3HaKy 3aTyIJICHUS HHCTpyMeHTa?

28.  Kakoii u3MepuTeNbHBIH MHCTPYMEHT HCIIONB3YeTCS NSl KOHTPOIS IJMHEHHBIX
pa3MepoB MpH TOKapHOi 00padboTke?

29.  Kakasg TOYHOCTb U3MEPEHHUs IITAaHTeHIIUPKYJIEM ¢ HOHUYycoM?

30.  Kakoii m3MepHTeNbHBIII WHCTPYMEHT oOecrieuynBaeT TOYHOCTh m3Mepenus 0,01
MM?

31.  Jlns 9ero MCIoJIb3YIOTCS MpeebHbIe KaanOphI?

32.  YCTpOWCTBO MpenensHOro Kanuopa st OTBEPCTHIA.

33.  OOBsACHUTE OTIMYUE MEXKY JOMYCKOM H IPHUITYCKOM.

34. Kakoii kBanuret crangapra 1SO sBusiercs 6onee TounsiM H6 wmm H1S.

35.  Jlus gero ucnonb3yercs koa M1 u xak oH paboTtaer?

36.  Kak 3acTaBUTH CTAaHOK MPOMYCTUTH OJUH WU HECKOIBKO KaJIpOB MPOrpaMMBbI?

37. Uto Takoe TuHEWHas MHTEePIIOISAH?

38.  SBnsercs mu xox GO mHEHHOW HHTEPITONISIIHEH?

39. Yro Takoe MogaIbHas KoMaHaa?

40.  Jlng gero B mporpaMme 00pabOTKH UCTIONB3YETCs CTpoKa O0e30macHoCTH?

41. JIns yero B Hayaje MPOTPaMMBI HAXOMATCSA KOJ Hayalaa MporpaMMbl U HOMEp MPO-
rpaMMbl?

42. 113 4ero cOCTOUT CIIOBO JAHHBIX?

43. Tlepeuncnute GyHKIIMOHATBHBIE TPYIIIBI KOJIOB.

44. B yeM npeuMyIecTBO MOJATbHBIX (G-KOJI0B Tepe]l HeMOAATbHBIMU?

45.  Yto Takoe 1exoBOE MporpaMMHpOBaHUE?

46.  CoBpemeHHBIE CITIOCOOBI TTepeHoca MporpaMM 00padoTku Ha ctaHok ¢ YITY.
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47.

cs?
48.
nsgeTcs?
49,
50.

B yem 3axmrodaercss NpuBsI3Ka HHCTPYMEHTA K CTAHKY U KaK OHa OCYLIECTBIISIET-
B uem 3akirouaeTcst npuBsA3Ka HyJIsl NPOrpaMMbl K CTaHKY M KaK OHA OCYIIECTB-

B uewm 3akirouaercst oTiiajika MpOrpaMMbl Ha CTaHKe?
Kakumu cpenctBaMu oCymecTBiIsieTcss KOPPEKTUPOBKA JTMHEHHBIX U TUaMETpab-

HBIX pa3MepoB IPH TOKapHOH 00paboTke Ha cranke ¢ UITY?

51.

KaxoBa IoCJICI0BATCIIBHOCTD HeﬁCTBHﬁ orneparopa IMnmpu yCTaHOBKC HOBOM Ipo-

rpaMMbl Ha cTaHok ¢ YITY?

52.

Yro Takoe IMOKaAPOBOC UCIIOJIHCHUC ITPOT'paMMBI U KaK €TI0 UCII0JIb30BaTh IJIA OT-

Ja/IKM HOBOM MporpamMmbl?

53.
54.
55.

paboThI?

56.

Ra 6,3?

S7.

HUAN?

58.
59.
60.

Kakue cymiecTByroT criocoObl MPOBEPKH NPOrpaMMbl Ha CTaHKe?
st gero ucnonbdyercs pexxum MDI?
Kak ocymiecTBisiercss cMa3ka HalpaBJISIFOIIUX U JPYTUX Y3JI0B CTaHKa B Ipoliecce

Kakas nmoBepxHoCTh UMeeT 0ojiee BbICOKOE KauecTBO 1epoxoaroctu Ral,8 mmm
Kakum 00pa3om MOBBICUTH KaueCTBO HIEPOXOBATOCTU MOBEPXHOCTH IpU TOYe-
Uro Takoe ucxo1Has TOUKa IporpaMmsbl?

Kak ocymecTBisiercs Bo3BpaT B Hauaio IporpaMMbl?
Kak nmonoOpate pe3en [l KOHKPETHBIX YCIOBUH O0OpabOTKM, MCIIOJIb3YSl CTaH-

naptel 1SO?

61.

qIry?

62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.

73.

74.

Crioco0Obl Hape3aHHsI Hapy)KHOM M BHYTpPEHHEH pe3bObl HA TOKAPHOM CTaHKE C

Yro takoe pesepHas o6padboTKa?

Kaxoe nBuxeHue sBiseTcs TiIaBHBIM IIPH Ppe3epHoil 06padboTke?

B yem oTinuune BcTpeyHoro ppezepoBaHust OT OMYTHOTO?

Kaxoe ¢pesepoBanne cuntaercs: KJIaCCUUECKUM MOMYTHOE WM BCTPEUHOE?

[Ipu xakoM (pe3epoBaHUM, TPU BCTPEYHOM IJIM TIPHU TIOIMYTHOM, JyUIIUE YCIOBHS
00paboTKH Ak MHCTPYMEHTA U 7S cTaHka? B ueM 3To BeIpaxkaercs?

J111s 9ero npuMeHsieTCsl BCIOMOTaTeNbHBI HHCTPYMEHT Iipu (ppezepoBanun?

Kaxkue Tumbl KOHyCOB HINTUHENS BaM U3BECTHBI?

Kakue tumsl ¢ppe3 no TeXHOIOTHYECKOMY MPU3HAKY BaM U3BECTHBI?

Kakue mHCTpyMEHTaIbHbIE MaTEpHAIBl HCTIOIB3YIOTCS ISl M3TOTOBJICHUS (Ppe3 u Ka-
KOM M3 HUX TMO3BOJISIET paboTaTh ¢ 00Jiee BHICOKUMHU CKOPOCTSIMU pe3aHus?

B ueMm npeumyiecTBo ¢ppe3 ¢ MEXaHMUYECKUM KPETJIEHUEM PEXYIIUX TUIACTHH Hepe]
LenbHBIMU (pe3amu?

Kakoii mar ¢pesbl, KpYIHBIA WM METKUN ClIeyeT HCIOIb30BaTh MPU HEBBICOKOM
MOIIIHOCTH CTaHKa U HU3KOH kecTKocTu cucTtembl CITNL?

Kakoii mar ¢pe3sl, KpyMHbII WK METKUN UCIONB3YyeTCs IpU (Ppe3epoBaHUH TUTAHO-
BBIX M >KapONPOYHBIX CILIABOB, a TaK)K€ MATEPUAJIOB, JAIOIIMX 3JIEMEHTHYIO CTPYXK-
Ky?

Kaxoit yron B nmimane 00JIbIION WIH MaJICHBKUNA PEKOMEHIYETCS JUIsl YMEHBIIICHUS pa-
JIMaTbHOW COCTABJISIONICH Cuilbl pe3anus? Kakas cuiia npu 3ToM Bo3pacTtaer?
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75.

76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87.
88.

89.
90.

91.

92.

93.
94,

95.
96.

97.

98
99

YMeHbIlIeHHE WU yBEJIMYEHHE YIJla B IUIaHE MO3BOJISET YBEIMYUTH MUHYTHYIO IMO-
nauy?

Yro Takoe CKOPOCTh PE3aHUs U YeM OHa Ompeaessiercs?

JaiiTe onpezeneHue nojaadn Ha 3y0 (pessl.

JaiiTe onpeenenue nojayu Ha 00opoT.

Kak omnpenensiercst nuametp ¢pesbl npu Gppe3epoBaHUH.

Haiite onpenenenue riayOuHe pe3anus pu Gppe3epoBaHUH.

Jaiite onpesenenue MUPUHE pe3aHust IPH Ppe3epoBaHUH.

dopmyra 11 orpeeseH!s] MUHYTHOU MoJ1avyu MpHu (ppe3epoBaHUH.

Kakwue criocoOsl Bpe3aHus pu 00pabOTKe 3aKPHITHIX MTAa30B BaM H3BECTHBI?

UYro Takoe MasTHUKOBOE BPE3aHHE U JIJISl YETO OHO IPUMEHSIETCs?

UYro Takoe crimpajibHOE Bpe3aHue?

Kakne croco0sl 1moaBoaa-otBoa Gpesbl K 00padaTbiBaeMOl MOBEPXHOCTH BaM H3-
BecTHBI? Kakoii U3 HUX cYUTaeTcs CaMbIM ONTHUMAbHBIM?

Onumure NPUHLKI ASMCTBUS LIAHTOBOTO AaTPOHA.

Kakoii BcioMoraTenbHbIi UHCTPYMEHT HCIOJIB3YETCS Ui 3aKPEIUICHUs! PEeXKyILEero
HMHCTPYMEHTA MPH BICOKOCKOPOCTHOM 00paboTke?

Kak onpenenuts nonoxenue ocu Z 111 KOHKpeTHOro cranka ¢ YITY?

Kakas cucrema xoopauHart, mpaBas WM JieBas CUMTACTCS CTAHAAPTHOM IS BCeX
crankoB ¢ YITY?

Ornpenenure MOJOXKUTEIILHOE HanpaBiieHne oceil Ha ctanke ¢ YITY, ucnonb3ys mpa-
BHJIO IIPABOM PYKHU.

Omnpezenurte MONOXKUTEIBHOE HANpaBlieHUE BpalleHus A BOKPYr ocu X Ui MSATHKO-
OP/AMHATHOTO CTaHKa, UCIOJIb3Ysl TPABUIIO IPABOI PYKH.

Yro Takoe HyJeBas TOUKa CTaHKa?

Kakoit s3Ik 17151 mporpammupoBaHus 00paboTku Ha crankax ¢ UITY ceronHs sBuser-
csl HanOoJiee MOMyJIIpHbIM?

Kak B mpsiMOYTOJIbHOM cHCTEME KOOPAWHAT OMPEACIISIeTCS TIOJI0KESHNE TOUKH?

Kakoe mporpammHoe obecrieueHne MCmoiab3yercs s Habopa koxa YII Ha mepco-
HaJbHOM KOMITbIOTEPE?

Kak mpoBepsitot npaBunbHOCTh Y11 Ha komnbroTepe?

. i gero npenHasHaudeH pexxum DNC?

. KakoBo nosenenue cranka npu padore B pexxume Single block?

100. ITonbITaliTech NEPpCUUCIIUTD HanOoJiee BaKHBIC IMYHKTBI OCHOBHBLIX IIpaBUJI TCX-

10

HUKHU 0€30MMacHOCTHU MPH dKCIUTyaTanuu cTankoB ¢ UITY.
1. Kakas touka sBigercs 0a30BON I IITHHIEIIA?

102. UYrto HeoOXOaMMO CAeNIaTh B TICPBYIO OUEPE]b MOCIIE BKIIOUCHHS CTaHKa?

103. Uro Takoe pabodee cMmemnieHue?

104. Kakue K0Jibl HCIIONB3YIOTCS JUISL ONpeiesieHns paboyeil CucTeMbl KOOpAUHAT?
105.  JInst yero BBINOJHSETCS KOMIIEHCALUS JJTUHBI HHCTPYMEHTA?
106. B yewm pasHuia MEXIy NPOrpaMMHpPOBAHUEM B aOCOJIOTHBIX M OTHOCHUTEIHHBIX

KoopauHaTax?

107. [JIns gero B YII ucmonib3yroTcst KOMMEHTapHH?
108. Yro Takoe kamp YII?
109. st yero HyXHBI HOMEpa KaapoB?
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110. [mst gero B Hayayie MpOrpaMMbl HaXOASATCs KO Havajia mporpaMMbl 1 HOMEpP MPo-
rpaMMbl?
Bropas yactb KOHTPOJILHOM PabOThI UMEET LIEb MOTYYUTh 3HAHUS M HABBIKU 110 PYYHOMY

MPOrPaMMHUPOBAHUIO TPACKTOpPHH 00pabOTKM Ha (Ppe3epHOM CTaHKE, OCHAIIEHHOM CHUCTEMOM
YITY. Pe3ynbpraToM BBITTOJHEHHS IPOrpaMMbl Oy1eT Bcero ojHa OykBa (puc.1).

Pucynox 1 - I[Ipumep 3ckuza OyKBbI

Bo3MoskHBIE BOIIPOCHI cOOece10BAHUSA
1. ABromaTHuecKoe ynpaBlcHHUE.

2. 3ajaum ynpaBleHUs CTaHKaMU.

3. Crpykrypa ycrpoiicrsa UIIY.

4. ®yaxkuuoHanpHble coctapistoumue (moacucreMbl) YITY. IMoncucrema ympasieHus.
[Toncucrema npuBojoB. Iloacucrema oOpaTHOi CBS3H.

5. @ynkuuoHupoBanue cuctemsl UITY.

6. SI3p1ku porpamMmupoBanus 0opadotku. Kox ISO-7bit.

7. SI3b1KM IPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS.

8. CriocoOBbl co3/1aHus YIPABISIOMIUX TPOTPAMM.

9. IMopsimok pa3paboOTKK yIPABIISIONIEH TPOTPAMMBI.

10. CtpykTypa ynpasisioLeil NporpaMmsl.

11. ITonsiTua xkaap, cJIOBO, aapec.

12. MonanpHble 1 HEMOOAJIBbHBIE KOJIBI.

13. ®opmar nporpamMmsl.

14. Ctpoka 6e30macHOCTH.

15. Cucremsl koopaunar. [IpsMoyronsHas cucrema koopausar. [lonspHas cucrema Ko-
OopAMHAT. AGCONIOTHBIE U OTHOCUTEIBHBIE KOOPMHATHI.

16. CranouHas cucTeMa KOOpIUHAT.

17. HyneBast Touka cTaHka. ba3oBble TOukM paboumx opraHoB craHka. OOo3HaueHUs
OoCel KOOPJMHAT B CTaHKE.

18. Cuctema xoopauHaT Aetanu (mporpammsl). [IpuHIMIBI BRIOOpa Havyala KOOPAMHAT
POTrpaMMBI.
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19.
20.

21

38

Cucrema KOOpAMHAT UHCTPYMEHTA.
CBs3b cUCTEM KOOPAMHAT.

. Anpeca cmemennii HyieBor Touku G54-G59.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

[To3unmonupoBanue Ha OLICTPOM X0ay. Bo3Bpar B pedepeHTHYIO MO3UIIHIO.
[TonsiTHE UHTEPIOJIALIUH.

JIuHeiHas UHTEPIOJIALIMS.

Kpyrosas unrepnonsanus.

BunroBas uHTepnonsAnus.

Hunuuapuyeckass UHTEPIOISALIUS.

CrnnaitHoBast U Apyrue BUAbl HHTEPIIOJISALINH.

bazoBbie G-kobl.

bazoBrie M-KOEL.

OcTaHOB BBINOJIHEHUS YIpaBisitome nporpammel — MO0 u MO1.
VYnpasnenue Bpaienrem mnunaens — M03, M04, MOS.

VYrpasnenue nogaueit cMa30uHO-OXJIaxkatomen xuakocta — M07, MOS, M09.
ABTOMaTHueckas cMmeHa uHcTpyMenta M06.

3aBepuienue nporpaMmmsl — M30 u MO2.

KomrmieHcarus 1muHbl UHCTPYMEHTA.

Koppexkuust Ha pagnyc HHCTpyMEHTA.

. Koppekuust tpaextopumu.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

CwMmeHa, akTuBanus, NOJABOJ U OTBOJ MHCTPYMEHTA.

3aJaHue MapaMeTPOB KOHTPOJISI HHCTPYMEHTA.

Tumnossie cxembl ppe3epoBanus Ha ctankax ¢ YITY.
IIporpammupoBaHue TUIIOBBIX (PPE3EPHBIX MEPEXO/IOB.
[TocrostHHbIE (hpe3epHBIC IIUKIIBI.

[TocTostHHBIE TUKIIBI 00paObOTKU OTBEpCTHi Ha cTaHkax ¢ UITY.
CraHgapTHBIN LUKI CBEPICHUS U LIUKJI CBEPJIEHUS C BBIIEPKKOI.
OTHOCHTENBHBIE KOOPAUHATHI B IOCTOSHHOM LIUKJIE.

[{uKIBI TPEPBIBUCTOTO CBEPIJICHMUS.

[{ukis! Hape3aHUst pe3bOBbI.

[{uknsl pacTaunBaHus.

Pabota ¢ yrioBsIMH KOOpIUHATAMHU.

Oco0eHHOCTH MPOrpaMMHPOBAHUS CTAHKOB C HEMPEPHIBHOM M ¢ MHJEKCHOM yTriI0BOM

KOOPAWHATOM.

52.
53.
54.

OcoGenHocTr paboThI C (Ppe3epHBIM LIMHHIETIEM.
Pabota ¢ nosisipHOI KOOpAMHATOM.
WNHTepnonsuus B NOASPHBIX KOOPAMHATaX NMpU oOpabOTKe Ha TOKapHBIX 00pabaThI-

BarOOIuX HCHTpax.

55.
56.
57.

[IpuHIMIIBEI OpraHu3anui.
CuHXpoHU3a1Us IPOrpamMM.
Oco0eHHOCTH MPOTPAaMMHUPOBAHUS 00paOOTKM Ha NUIM(POBATHHBIX M 3yOOPE3HBIX

cragkax c YITV.

58.
59.
60.
61.
62.
63.
64.
65.

3ajaHue mapameTpoB IUKIIA.

ITognporpammsl.

[TapameTrpuueckoe nporpaMMHpPOBaHHUE.

Jnanorosoe nNporpaMMHpOBaHHUE.

Cosnanue YII Ha mepcoHaIbHOM KOMITBIOTEPE.

OcHOBHbIE IPUHLUIIBI CO3aHMs yIpasisiomux nporpamm B CAM-cucremax
OcHOBHBIE KOMIIOHEHTHI ycTporcTea UITY.

OcCHOBHBIE peKUMbI pabOTHI.

66 OcHOBHBIE 00J1aCTH yIpaBlIeHUs Ha mpuMepe Fanuc.

67.

Pedepepupoanue.
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68. IlpuBszka nHCTpyMeHTa. OCOOCHHOCTH NMPUBSI3KU UHCTPYMEHTa Ha (pe3epHBIX U TO-
KapHBIX CTaHKaXx.

69. IlpuBsizka 3arotoBku. CriocoObl MPUBS3KH 3aroTOBOK Ha (PE3epHBIX U TOKAPHBIX
ctankax. Pabora ¢ TaKTUJIBHBIMH JJaTYMKaMH. ABTOMaTHYECKHE U3MEPUTEIIbHbIC IIUKIIbI.

70. Ilepenaua ynpaisironieit IporpaMmbl Ha CTAaHOK.

71. IIpoBepka ymnpaBisitoliel MporpaMmMbl Ha CTaHKE.

72. Otnaaxa nporpammsl.

73. Ocobennoctu oTpaboTkH mporpaMmmsel B peskume DNC.
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JIuer perucrpanun udMeHeHu Kk PIT{

Howmep nporokoina 3acenanus kadeapsi,
Jata yTBEPIKACHUS U3MEHECHUS

KommuectBo
CTpaHHUIL
HN3MCHCHUA

Iloamuce
pa3paboTunka
PII

35




