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1. HEJHN OCBOEHUA JUCIIAITJIMHbI

Nzyuenue mucuuriaunbl «CUCTEMBI YHUCIOBOTO MPOTPAMMHOIO YIPABJICHUS» HAIPABICHO
Ha goctwkeHue cuenyrommx uened OIIOIT 15.04.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE
obecreueHrne MallMHOCTPOUTEIbHBIX TPOU3BOJICTBY:

Kon nenun DopMyITHUPOBKa IIETH

112 IloaroToBKa  BBIMYCKHUKOB K  NPOEKMHO-KOHCMPYKMOPCKOU — 0esmelbHOCm,
oOecreynBamIIeii CO3MaHUEC MPOCKTOB MAIIUHOCTPOMTENFHOTO MPOM3BOJCTBA U
BHEJPEHUE TEXHOJIOTUNA HW3TOTOBJICHHSI MAIIUHOCTPOUTENBHBIX H3JEIHH, C Yy4eTOM
BHEIIHUX M BHYTPEHHUX TPEOOBAaHWI K MX MPOU3BOJCTBY M Ka4ECTBY, GHeOpeHUe U
9KCHIyamayuo HOBBIX MAaTCPUANIOB, TEXHOJOTHH, 000pYIOBaHUs, BOCTPCOOBAHHBIX Ha
PETHOHAIBEHOM, OTCYECTBCHHOM M 3apYOEKHOM PBIHKE.

[Menssmu  ocBoeHUss IUCUUIUIMHBL «CHUCTEMBI YHCIOBOIO IPOTPaMMHOIO  YIPaBJICHUSA
ABJISIFOTCSA:

- uzyuenue menoenyuti pazeumus cucmem YIIY, TeXHOIOrMUECKOro oOOPYIOBaHUS U
craHkos ¢ UITY.

- U3yyeHue 0CHO8 NOCMPOEHUs U YYHKYUOHUPOBAHUSA COBPEMEHHBIX TUIIOB CUCTEM YHCIIOBOTO
nporpamMmmHoro ympasinenus (YIIY), KoMIbrOTEpM30BaHHBIX CHCTEM YIPABJIEHUS IPUBOJAMHU
TEXHOJIOTUYECKOr0 000py10BaHUs U CTAaHKOB,

- NnonyueHue NPAKMUYECKUX HABbIKO8 pabomvl ¢ 3apyOCKHBIMH UM OTEUECTBEHHBIMU
cucremamu YI1Y TokapHbIX, ppe3epHBIX U 3JIEKTPOIPO3UOHHBIX CTAHKOB Pa3IMYHBIX TPYIIIL.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OITIOII BO

Jucuumumba  «Cucmembl  4UCIO8020 NPOSPAMMHO20 YNPAGAEHUsA» W3YydaeTcs BO 2-OM
CeMecCTpe IMOJATOTOBKM MaructpoB 1o HamparieHuto 15.04.05 mocne w3ydeHHs MUCIUTUIAH
«Metozpl obecrieyeHHs KayecTBa MAIlMHOCTPOUTEIbHON MPOIYKIMUY», «MeTo0IOTHs HAyYHBIX
UCCJIEJOBAaHUM B MAIIMHOCTPOECHUN», «MHpOpMaIMOHHO-U3MEpUTEIbHBIE CUCTEMBD». JluciuminHa
ABISIETCS  OCHOBHOU B KOHCTPYKTOPCKO-TEXHOJIOTMYECKOM  OOECIIEYEHHH  COBPEMEHHBIX
MAaIIMHOCTPOUTENBHBIX MPOU3BOACTB U Oa3060t Uil u3ydeHus nocienyroumx aucuumind OOIl, B
TOM 4YHcIe «AHAIM3 TOYHOCTU (PYHKIMOHMPOBAHUS TEXHMUYECKUX U TEXHOJIOTMYECKHX CHCTEMY,
«CoBpeMeHHble  MpoOJeMbl ~ MHCTPYMEHTAIBHOTO  OOECHeYeHUss  MAaIIMHOCTPOUTENbHBIX
IIPOU3BOJCTB» U JIp.

[Tpy M3ydyeHUH IUCUUILUIMHBI PacCMaTPHUBAIOTCS BOIPOCHI mMeopemuyecko2o xapakmepd, a
UMEHHO: oOue cBeaeHus o cucremax UIIY u obopynoBaHMs, OCOOCHHOCTH HPOEKTHPOBAHUS
TexHoJoruueckoro odopynosanus ¢ UITY, npunnunel nocrpoenus crankoB ¢ UIIY, Texuuueckue
XapaKTEepUCTHUKH OCHOBHbIX cucreM YIIY wu  cTaHKOB, CHCTEMBI TEXHOJIOTHYECKOIO
JUArHOCTUPOBAHUS YNPABJSIONIMX MPOTpaMM, a TaKKe MPUOOPETAIOTCS NpaKmuiecKue HAasblKU:
pabota ¢ mporpaMMHbIMU HHTepdeiicamu coBpeMeHHbIX cucteM UITY (Siemens, Fanuc, HAAS,
Heidenhein).

B Havane wu3ydeHHs IUCLHMIUIMHBI MAaruCTPaHThl TECTHPYIOTCS IO 3HAaHUSM B OOJIACTH
TEXHOJOTMYECKOr0 MeTajuioo0paldaThiBaroIIero o0opynoBaHus (AUCUMILINHBI «MeTamiopexylne
CTaHKW», «DIJIEKTPOTEXHUKa», «DJIEKTpOHHKa», «Teopus aBTOMAaTHYECKOTO YIpPaBICHUS») H
pakTH4ecKUM HaBblkaM paboTel B cuctemax CAIIP ¢ 3D-reomerpueill (TBEpIOTENbHON U
noBepXHOCTHOM). IIpuBeTcTBYeTCS HanM4yMe MPaKTHUECKOTo OMbITa PA0OTHl Ha METAJUIOPEKYIIUX
CTaHKaX M JIPYroM TEXHOJIOTHYECKOM 00opyaoBaHuH, B ocobernnoctu ¢ UITY, u nanmume padboumnx
KBAJTM(PUKALUN CMAHOYHUK, HANAOYUK, ONepamop.

OCHOBHBIMU 33JlJa4yaMH JIHCLMIUIMHBI SBJISIOTCS: IOJYyYEHWE HABBIKOB M KOMIIETEHLHH 110
UCTONIb30BaHuI0 cToek W cuctem YIIY nmaepoB mupoBoro peiHka Siemens, Fanuc, HAAS,
Heidenhein; ocuoB mopenupoBanus CNC-00paboTku ¢ wucmoiab3oBanueM cuctem UITY  mis
MHOI'00CE€BOIl 00pabOTKM; HAaBBIKOB B oO0acTH BepuUKauu W HacTpoiiku cucrem YITY
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TEXHOJIOTUYECKOro 00opynoBanusi. OCHOBHOM ymop B Kypce JeNaeTcs Ha HaydHOE HalpaBJiICHUE
kadenpel «Texnonocuu mawuHocmpoenus», a WMEHHO. IPOEKTUPOBaHHUE, BepUpUKaLUI U
BHeperne CNC-TexHooruil 06paboTKu CI0KHO-TIPO(GUIMPOBAHHBIX JIeTalleil Ha COBPEMEHHBIX
crankax ¢ YIIV.

2. KOMIIETEHIIMU OBYYAIOLIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JMCIIAITJIMH

[Tocne w3yueHHs] AAHHOW AMCHUIUIMHBI CTYJEHT NpPUOOpETaeT 3HAHUS, YMEHHUS U OIIBIT,
cootBercTBytomue pesyiabratam OIIOII nanpasnenus 15.04.05:

P2 (pacmmdpoBka pesynabraroB 00yuenus npuBoautcs B OITOII nanpasnenus 15.04.05).

B pesynpraTe OCBOCHHS IUCHUIUIMHBI OOYyYalOIIMKCA JOKEH JAEMOHCTPUPOBATH
CJICAYIOIINE PE3YNbTaThl 00y4YeHHs, coryacyronirecs ¢ popmupyembiM KommereHusiM OITOIT:

CIIOCOOHOCTBIO Y4acTBOBATh B Pa3pabOTKE MPOEKTOB MAIIMHOCTPOUTENBHBIX H3IEIUN H
IPOU3BOJICTB C YYETOM TEXHOJIOTMYECKUX, KOHCTPYKTOPCKUX, SKCILIYaTallHOHHBIX, 3CTETUUECKUX,
HYKOHOMHYECKUX U YIPABICHUYECKUX apaMeTPOB, pa3padaTeiBaTh 0000IICHHBIC BApUAHTHI PEIICHUS
IPOEKTHBIX 3a/1a4, aHAJIM3UPOBATh U, IPOTHO3UPOBATh UX MOCIEACTBUS, INIAHUPOBATH PEATU3ALHIO
IPOEKTOB,  IPOBOAMTH  IATEHTHBIE  MCCIENOBaHUS,  OOeclneuyMBarolIMe€  YUCTOTY U
HNaTEHTOCIIOCOOHOCTh HOBBIX HPOEKTHBIX PEIIEHUH U ONpeneisaTh I[O0Ka3aTesld TEXHHUYECKOro
YPOBHS NIPOEKTHUPYEMBIX IPOLECCOB MAIIMHOCTPOUTEIbHBIX IMPOU3BOACTB M U3JCIUNA Pa3IUYHOIO
cinyxebHoro HazHauenus (I1K-2):

3HamMb:

- OCHOBHBIE IpUHLUIBI paboThl cucteM UIIY, ocoGeHHOCTH MOCTpoeHUsI 000PYLOBaHUS U
TEHJECHILIUU €r0 Pa3BUTHS,

ymemb:

- BBIOMpaTh ONTHMAJbHbIE pEIIeHUs MpH BbIOOpE TMO3ULIUOHHONW, KOHTYpHOH U
KoMOnHMpoBaHHOU cucTembl UITY ns mexanndyeckoil 00pabOTKH KOHKPETHBIX U3/1€IHI;

enaoemo:

- METOAMKOM aHajau3a W BbIOOpa ONTUMAIBHOIO BapHaHTa pEIIeHUs 3ajad pa3paboTKu
IIPOEKTOB MAIIMHOCTPOUTENBHBIX H3JIEIMM W TPOU3BOACTB C YYETOM TEXHOJOTMYECKUX,
KOHCTPYKTOPCKHX, 3KCIUTyaTallHOHHBIX ¥ SKOHOMHUYECKUX [apaMeTpOB,;

CIIOCOOHOCTBIO pa3palaThiBaThb W BHEAPITH S(PPEKTUBHBIE TEXHOJIOTHMH H3TOTOBIICHUS
MAaIIMHOCTPOUTENBHBIX U3JEINN, y4aCTBOBATh B MOJEPHU3ALMH U aBTOMAaTH3aLMH IEHCTBYIOIINX U
IPOEKTUPOBAHUH HOBBIX MAIIMHOCTPOMUTENBHBIX MPOU3BOJICTB PA3IMYHOIO Ha3HAUEHUS, CPEACTB U
CHUCTEM MX OCHAIEHHUS, MPOU3BOJCTBEHHBIX M TEXHOJIOIMYECKHUX IMPOLECCOB C HMCIOIb30BAHUEM
ABTOMATU3UPOBAHHBIX CHCTEM TEXHOJIOTHYECKON MOAroTOBKHU mpou3BocTea ([1K-5):

3Hamb:

- coctaB U CTpykTypy cuctem UIIY, ocoOEeHHOCTH B3aMMOACHCTBHUS OTICIHHBIX OJIOKOB B
cucreme UIIY n BHemunx CAM-niporpaMM ¢ pa3nndasiMu cTolikamu YITY;

ymemb:

- o0ocHoBaHHO BbIOMpaTh CAM-cuctemy Ui pa3pabOTKH TEXHOJOTHH MEXaHHYECKOi
00pabOTKM HOMEHKIJIaTyphl JeTajlel, a TakKe aBTOMAaTHYECKOM pa3paboTKU yNpaBISIOMIMX
IporpamMmm;

enademp:

- KOHIENTYaJbHBIMU NPHHIUIIAMH MPOEKTUPOBAHUA U PEATN3ALUU BBICOKOA(P(HEKTUBHBIX
TEXHOJIOTHYECKHUX MPOIECCOB MEXAHMYECKOW 00paboTku nerasneii Ha 6a3e COBpEeMEHHOTO0 THOKOTO
TEXHOJIOTUYECKOT0 000pyI0BaHMUS.



OO01mast TpyA0€MKOCTh JUCIHUTLUINHBI cocTaBiseT 6,0 3aueTHbie eauaMIb], 216 9acos.

4.CTPYKTYPA U COAEPKXAHUE JUCHUIIVINHBI

Bunpl yueGHOIT pabOTHI, BKIFOUYas
CaMOCTOATENLHYIO paboTy Dopwmt
TEKYLIETO
§ CTYACHTOR O6wem yuebHoit KOHTPOJIA
a | 3 H TPYAOCMKOCTS (B Hacax) paboTsL, yCIEBAEMOCTH
Ne Pasnen (Tema) § § © ) o C IPIMEHEHUEM (no nedensm
n/m JUCLUTUIAHBI 3 = g = o HMHTEPaKTHBHBIX cemecmpa),
O | B S |8 |28 z | £ METOJIOB (popma
= §|Z Ele o|8 o =
| B |E E g9 g. el & | = (B gacax / %) IPOMEKYTOUHOI
& é oIS S E < aTTeCcTalyy
= L (no cemecmpam)
1 | Pazpmenl.
OcHoBHBIE
bysxkuum n
CTPYKTYypa cUCTEM
iy
1.1 | Pa3Butue ycTpoHCTB
yIry n 1-2 | - 2 |2 -1 24| - 2 /50%
KJIACCH(UKAITHSI
1.2 | OcobenHoctu .
VYeTHBIi ompoc
MOCTPOCHUS CHCTEM
yIry n 34| - 2 |2 -1 24| - 2 /50%
B3aUMOJICUCTBUS UX
OTJIEIBbHBIX OJIOKOB
Texywuti koumpono Peiimumne-
KoHmpoap Nel
2 | Paznen 2.
Ocobennoctu
padoThI
COBpEeMEeHHBIX
cucrem YITY 2
2.1 | Tlomp3oBaTenbCKUit 5-8 | - 4 |4 |- 24 | - 4/ 50%
nHTep(herc CHCTEMBI
YITY Siemens
Sinumerik 810/840D VeTHEL OPoc
2.2 | OcHoBHBIE (hYHKINN 9- |- 2 |2 |- 24 | - 2 /1 50% p
cucremsl UITY 10
Siemens Sinumerik
810/840D
Texywuti koumponw Peiimumne-
KOHmMpOib No2
3 | Pazgen 3.
TenaeHunu
Pa3BUTHS CHCTEM
iy
3.1 | TToxombl K BBIOOpPY 11- 4 |4 |- 24 | - 4/ 50%
CAD/CAM-cucTembl 14
s UITyY VYceTHbIi onpoc
3.2 | ITocTmpoueccop u 15- 4 |4 |- 24 | - 3/50%
ero (GyHKIHH 18
Texywuti koumpono Peiimune-
KOHmMpoib N3
Bcero 18 | 18 144 18/ 50% Ox3ameH (364)
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5. OBPA3OBATEJIBHBIE TEXHOJIOT A

B npouecce 06yueHus HCIONIB3YIOTCS caeayomue GopMbl 00pa30BaTEIbHBIX TEXHOIOTUIL:

- IIpY NIPOBEJICHUN MPAKTHUUECKUX 3aHATUH, UCHOIb3YETCsl MPOOJEMHBIN METOA, B PE3yJIbTaTe YEro
oOyyaromuecs: 3HaKOMSTCs ¢ ipobdiaemMamu noctpoeHus u 3 dexkruBHoro ucnonszopanus CUILY u
MOTYT OLIEHUTb JIbTEPHATUBHbBIC BAPHAHTHI PELLICHUS TPOOIIEMBI;

-IIpH TIPOBEJCHUU JIAOOPATOPHBIX 3aHATUH M TMPAKTUYECKHX 3aHATHHA pEaTn3yeTcsl TEXHOJIOTHUS
KOJUICKTUBHOM MBICIIUTEIBHON JICATEIBHOCTH: CO3JAIOTCS Majble TPYyNIbl CTYyIeHTOB (2-3)
4eJI0BEKa, KOTOpBIE pa3padaThIBalOT pa3UYHbIe BapHAHTHI Mcnoib3oBanus (yaknuit CUITY mpu
MEXaHUYECKOM 00paboTKe 3aroTOBOK JIE3BUMHBIMU M aOpa3suBHBIMU MHCTpyMeHTaMu. [locie sToro
NPEJCTaBUTEINb KaXKJOW IpyNIibl 000CHOBBIBAET Pa3paOOTaHHbIM BapHAHT MPAKTHYECKUX JIEHCTBUI
U MIPOUCXOAUT OOCYKJIEHHE JOCTOUHCTB U HEIOCTaTKOB Ka)KJJOI'0 U3 BApUAHTOB.

B koHIe MHTEPaKTHBHOTO OOYUYEHHSI WTOT MOJBOJIUT IPENoJaBaTellb, KOTOPHIH OTMEYaeT
HauOoJiee palMOHAJIbHBIA BapuUaHT JOCTMXKEHHS LENM, NpPeAsoKeHHON Marucrpantamu. Ecmu
HAaWIy4llMi BapUaHT HE MPEMAJIOKEH HU OAHOM W3 MHOATPYII, TO IPErnoAaBaTeilb HaIpaBiseT
oOyyaroImuxcs 1o MyTH, KOTOpBIH ele He Obl1 paccMoTpeH. Ilpu 3ToM npenogaBarens He U3jlaraer
TOTOBOT'O PELICHHUS, a JINLIb 1aeT HEOObIIYIO MOJCKAa3Ky NOMTH 110 HOBOMY ITYTH PEILIECHUS 3a/1a4H.

OOyuaromiuecs npopabaTelBaeT HOBBIM BapuUaHT M, €CIU L€lb JOCTUTHYTa, BbIOpaHHBIN
BapUaHT PEKOMEHYEeTCs Ul IPAKTUYECKON pealn3alui Ha METANIOPEXYILEM 000PYAOBaHUH.

[TpoBoasTCS SKCKYpcUHM N0 J1a0opaTopusiM HaydHOro oOpa3oBaTeNbHOIO LIEHTpa Kadeapsl,
IJIe YCTAHOBIEHO U JKCIUIyaTUPyeTcs MeTaiiopexyiee odbopyaoBanue c¢ UIIY, BeimymeHHOe
NIEPEJOBBIMUA CTAaHKOCTPOMUTEIbHBIMA KoMnaHussMu ['epmanunn u Snonun. B Xxoxe skckypeun
oOydaromuecss 3HAKOMSTCS C COBPEMEHHBIMM METAJIOPEXKYIIMMH CTAaHOYHBIMU CUCTEMAMH,
TEXHOJIOTUYECKOM OCHAaCTKOW U KOHTPOJIbHO-U3MEPUTENbHBIMU HpubopaMu. OpraHusyroorcs
BCTPEUYN MarucTPaHTOB CO CIEIHUAINCTaMU, 00CITYKUBAIOIIMMH COBPEMEHHOE 000PY/I0BaHUE.
Hcnonb3yeTcst peHTHHroBas TEXHOJIOTHS KOHTPOJS 3HAHUN OOy4aromMXcs, CIIOCOOCTBYOIIAS
3aKpEeTJICHUIO TIOJTyYEHHBIX 3HAHUHM U MPaKTUUYECKUX HaBBIKOB.

6.0LIEHOYHBIE CPEACTBA JUISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTMU,
MPOMEXXYTOYHOM ATTECTAILIMHU IO U'TOT'AM OCBOEHU S JUCIHUATIJIAHBI U
YYEBHO-METOJINYECKOE OBECIHEYEHHUE CAMOCTOSTEJIBHOM
PABOTHI CTYJEHTOB

Bonpocs! k pedTHHr-KOHTPOJII0 Nel

1.Jlatite ompenenenus: YIIY, CNC-o0Opaborka, wuntepnonsrop, I[I3Y, G-xon, kon
nporpaMMmel, mocTmpoieccop, manual programming techniques, shop-floor, CAM-cuctema.

2.Kakne (yHKIHHM BBITIOJHSET YHUCIOBOE MPOTrPaMMHOE yIpaBiieHHe 00padaThIBArOIIETO
LIEHTpAa, CTaHKa?

3.Ja#ite knmaccudukanuro cucrem UITY.

4.0OxapakTepu3yiTe pydHOE U aBTOMaTU3UPOBaHHOE ynpasieHue cuctem YITY.

5.Kakue ocHoBHBIE 070K BXOAAT B cuctemy UIIY, Hapucyiite cxemy UX B3aUMOJECHCTBUS.

6.CpaBHHTE KPYTOBYIO U JIMHEHHYIO HHTEPIOJIALNH, 1aiTe rpaduuecKyr0 HHTEPIIPETALUIO.

7.0cob6eHHOCTH MporpaMMHUpoBanHus ¢ moMotisio CAM-cuctem.

8.0cobenHocTy (P POBOI MHIUKAIIMU C IPEIBAPUTEIHHBIM HAOOPOM KOOPIMHAT.

9.Ilo3unmonnas cucrema UIIY, mpumepsl 0OT€UECTBEHHBIX U 3apyOEKHBIX pa3pabOToK.

10.CpaBHuTh (GYHKIIUUM KOHTYpHOM u 1HKiIOBOM cucrem UIIY. Jlath mosicHEeHUS
rpaduyecku.

11.0cobenHocTH KOMOMHUPOBAHHOW U onepaTHBHOI cuctem YITY.

12.MareMaTtndeckoe ONMMCaHue JIMHEHHOTO HHTEPIOISITOPA.

13.Marematnyeckoe ONMCaHUE KPYrOBOTO HHTEPIOIATOPA.

14.1IpaBuna nporpammupoBanus 11t UITY yeTBepTOro nokoJieHus.

15.ITpaBuna nporpammupoBanus 11 YI1Y nsaToro nokoseHus.



16.CpaBHUTh CTaHKM CO  CIEAYIOIIMMH O00O3HAUYEHUSIMH 10  (PYHKIMOHAIBHBIM
ocobenHocTsam UITY: 16K20D1, 16K20D2, 16K20D3, 16K20D4.

Bonipochl K peiiTUHHI-KOHTPOJII0 Ne2

1.OxapakTepusyiiTe aOCOJIIOTHBIE MU HMHKPEMEHTAJIbHbIE pa3Mepbl 3aroToBku. llpuBenute
IIpUMED 3aIMCH B YIPABJISIOLIEH TpOorpamMmme.

2.JlaiiTe mepeyeHb OCHOBHBIX (DYHKIMOHAJIBHBIX KHOMOK Ha ctoike YIIY Siemens
Sinumerik 810/840D.

3.JlaliTe mepedyeHb OCHOBHBIX (PYHKLIMOHAJIBHBIX KHONOK M PEXHMOB PaOOThI HAa CTOWKE
YITY Fanuc 21MB.

4.0xapakTepu3yiTe HHKPEMEHTaJIbHbIE JMHEMHBIE pa3Mepbl M HMX IPOrPaMMHPOBAHHUE.
[IpuBenuTe npuMep 3aMCH B YIPABIIAIOUIEH IPOrpaMMe.

5.UT0 Takoe MHKPEMEHTAIbHBIE YIVIOBBIE pa3Mepbl U UX NporpaMmMmupoBanue. IIpusenure
MIpUMEP UX 3alKMCH B YIPABISAIOIICH IPOrpaMMme.

6.ITpuBenuTe puMep 3amucH a0COIIOTHBIX JIMHEHHBIX Pa3MEPOB U UX HMPOTPAMMHUPOBAHHS
B YIPABJISIIOLIEH IPOrpaMMe.

7.0xapakTepusyiiTe aOCOJIIOTHBIE YIJIOBbIE pa3Mepbl U UX MporpammupoBanue. [Ipuseaure
IIpUMED 3aIMCU B YIPABJISIOLIEH TporpamMmme.

8.M31moxuTe METOJUKY IMPOTPaAaMMHPOBAHUS MPOCTHIX BUAOB 00paboTku co croiiku UITY B
PYYHOM PEKHUME.

9.Kak unHpopmanus o pexynieM MHCTPYMEHTE BBOAMTCS B YIPABISIOLIYIO IIPOrpaMMy Ha
ctoiike Siemens Sinumerik 810/840D.

10.Kak n3MeHUTh paHee 3aIpOrpaMMHUPOBAHHOE 3HAUEHUE YACTOThI BpAlllEHUs IIMUHIEIS
Ha HoBoe Fanuc 21MB.

11.Ha3zoBuTe craHgapTHblE 3HAUY€HUS BBOJUMBIX MapaMETPOB UHCTPYMEHTA JUIsl CTOMKHU
Heidenhein.

12.Kakue mporpammupyemble KJIABUIIN JJIs PEAAKTUPOBAHUS TAOIUI] MHCTPYMEHTOB Bbl
3Haere?

13.Kakue mapamerpsl Moxker paccuutath YUIIY ¢ ucrnosb3oBaHuEM TaOIHUIBI JTaHHBIX
pe3anus?

Bonpocs! k pedTHHI-KOHTPOII0 Ne3

1.0Onumute neiicreus cucremsl YITY npu ObicTpoM MOJBOJE MHCTPYMEHTA, Kakue (QyHKINH
UITY HeoOxoauMo 3a/1eCTBOBATh B 3TOM CITydae.

2.IlpuBenute (¢GparMeHT NPOrpaMMbl, HIUIIOCTPUPYIOLIEH NpHUMEp TMOJBOJA PEXYIIEro
MHCTPYMEHTA IO KacaTeJIbHOM K 3aroTOBKE, HCKJIIOYAIOIIEro MOBpEeXaAeHHEe 00padaThiBA€MOIo
KOHTYpa UJIM UHCTPYMEHTA.

3.0mummre aevictBus YUIIY npm moasoae MHCTpyMEHTa HO IPSIMOM B HECKOJIBKHX
cilyyasix: MepHeHAUKYIIpHO K oOpabaThiBaeMOMYy KOHTYpY B mepBoii ero touke: APPR LN, no
KpyTroBOM TpaekTopuu KacatenbHO K KOHTypy APPRCT, mo KpyroBoi TpaeKTOpUHM KacaTelnbHO K
oOpabarbiBaeMoMy KOHTYpY 3arotoBku APPRCT, mo kpyroBodl TpaeKTOpUH C TaHTE€HIMAIbHBIM
PUMBIKAHUEM K KOHTYpY U oTpe3ky npsimoit (APPR LCT).

4.0Omumure aevicteus YUIIY npu oTBoAEe MHCTpYMEHTa NPSIMON B HECKOJIBKHMX CJIydasiX: OT
KOHTYpa M0 NpsAMOI ¢ TanreHuaibHbIM npuMbikanueM (DEPLT), mo npsiMoil ¢ TaHreHIaIbHBIM
npumbikanueM (DEPLT), mo npsmoii, nmepnenaukymnspHoid k koHTypy (DEPLN), mpu otBoae
MHCTPYMEHTA [0 KPYTOBOM TPAeKTOPUHU C TAHTE€HIMAIbHBIM NpuMbIKaHueM K KoHTypy (DEPCT).

5.IIpuBenure mpumep oOpabOTKM KOHTypa Kpyrosoil Tpaektopueir CR mpu pabore Ha
croiike Siemens Sinumerik 810/840D.

6.Hanmmmre ¢parMeHT ynpapisiomeld IporpaMMBl, pealn3yloed KpyroBylo TpaeKTOpHUIo
C TaHT€HIIMAJIbHBIM TPUMbIKaHUEM C Hcnoyb3oBaHueM Fanuc 21 MB.

7.0numuTe nocaenoBarenbHOCTh KoMan co ctoiiku YITY Siemens Sinumerik 810/840D
JU1s1 00pabOTKHM MPOU3BOJIBHOTO MPSMOYTOJIBHOTO KOHTYpa ¢ hacKamH.



8.0nummre mocneaoBaTenbHOCTh KoMaHa co croiku YUITY Fanuc 21MB mis o6paGotku

MIPOU3BOJIBLHOTO MPSIMOYTOJIBHOTO KOHTYpa ¢ (hackamH.

9.IlpuBenure (parMeHT YIpaBISAIOLICH MpOrpaMMbl O0pabOTKM Kpyra B JeKapTOBOM

CHUCTEME KOOPAMHAT ¢ MoMolIbpto cToiiku Fanuc 21MB.

10.IIpuBenute (parMeHT yNpaBisAOUIed MporpaMmbl 00paOOTKHM Kpyra B JE€KapTOBOM

cHUCTEeMe KOOPJIMHAT ¢ MOMOIIbI0 cTokK Siemens Sinumerik 810/840D.

11.IIpuBenuTe mpuMep MPOrpaMMHPOBaHUsT 00paOOTKH BHHTOBOW JHHUHU cO cToiku UITY

Siemens Sinumerik 810/840D.

12.IlpuBeuTe mpuUMep MPOrpaMMHPOBaHUsT 00pabOTKH BHHTOBOW JHHUU cO cToiku UITY

Fanuc 21MB.

o

No o

10.

11.

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.
24.

Bomnpocskl Kk 3Kk3aMeHy
Knaccudpukanuss cuctem YIIY: mo cnocoOy ympaBieHHs HCHOJHHUTEIBHBIM OpPIaHOM,
HAJIMYMIO OOpaTHOM CBSA3M CHCTEMBbI YIpaBJIEHUS, COCO0Y OTCUeTa NEepeMEIeHHs], YUCILy
YIPABISIEMBIX KOOPAMHAT, YPOBHIO TEXHUYECKUX BO3MOXKHOCTEM, TEXHOJIOTUYECKOMY
Ha3HAYEHUIO, YUCILy TIOTOKOB MH(OpMAIMK, IPUHLUIY 3aJJaHHs IPOTPAMMBI, 110 IPUHIHITY
IPUBOJIA.
TenaeHIMU OCTPOEHUS ITporpaMMHOTro obecrieueHus cuctem YITY.
Ocob6ennoctu knaccudukanuu YITY mo mokoaeHHsIM.
OcobeHHOCTH OpraHu3aluy yHpapisitolell HHGOpPMaLUU B MEXIYHApOAHBIX CTaHAapTax
ISO.
VYnpasienue nepemerienueM B cuctemax YIIY. Cucrema koopimHaT cTaHKa.
HNuBapuantHOe nocrupoueccupoBanue B cucremax UIIY.
KoaupoBanue B aOCOMIOTHBIX WM OTHOCHUTEIbHBIX KoopAuHatax. HasHaueHue Hyis
IIPOrPaMMBI.
OcHosuble 010ku UITY. B3aumoneiicteus 6aoxos UITY.
S3b1k IporpamMMmupoBanus cucreMsl YITY.
OcoOeHHocT pabOThl OCHOBHBIX OJIOKOB: HMHTEPHOJISATOP, JIUHEHHBIA MHTEPHOIATOP,
KpYTOBOM UHTEPIIOJIATOP.
Tuner nepememnienuit B CNC-o0opynoBanuu, THUIBI (OPMATUPOBAHUS YIIPABIISIONIEH
IIPOrPaMMBI.
Crpykrypa nporpamMmsl UITY.
YeTslpe TUIIOBBIX OJI0KA CTPYKTYpPHI yIpasistomien nporpaMmmel YITY.
[IpaBuna nporpammupoBanus A UIIY geTBepToro u maroro NOKOJICHHUS.
Metoabl mporpammupoBanus cuctem UIIY: pydyHoe mnporpammupoBaHue(manual
programming techniques), mporpammupoBanue Ha croiike UIIY(shop-floor) wu
nporpamMmmupoBanue npu nomout CAM-cucrem.
JIByX 1 OTHOKOMIIBIOTEPHBIE BAPUAHTHI TOCTpoeHus cucteM UITY.
Ocob6ennoctu simpa CAM-cucremsl. Mcnonb3oBanue HeWTpanbHbIX (opmaTtoB IGES wu
STEP miia Hanmcanus nporpamm UITY.
KitoueBbie TexHosoruu B cucrtemax YIIV.
Omnpenenenre NocTpoleccopa, ero GyHKIM 1 Ha3HAYECHUS.
ApxutextypHble Mojienu cucteM UITY. Ocobennoctu oTKpbIThIX cucteM YITY.
NunuBuayansHBIA 1 0000IIEHHBIN MTOCTIIPOIIECCOP.
ITocTpoenue otkpeiToro sapa UIIY.
Oco0eHHOCTH YHHUBEPCAIBHBIX MOCTIPOIIECCOPOB (MPEUMYIIECTBA U HEJOCTATKH).
Cuctems! UITY ¢ Web-noctynom.

CamocrosiTesibHast padoTa CTYJACHTOB
CaMocTosiTe1bHasi pa0oTa MATHCTPAHTOB BKJIIOYACT B ceOs U3yuCHHE TEOPETUYECKOTO

MaTcepuajia JUCHUIUIMHBI, ITIOATOTOBKY K MPAKTUYCCKUM 3aHATHAM U BBIIIOJIHCHUIO Ha60paT0prlx

pabor.

[IpakTuueckue 3aHATHS U J1a0OpaTOpHBIE PAOOTHI MPOBOIATCS IMPH HEMOCPEICTBEHHOM



y4acTUU U KOHCYJIbTALMSX IpenofaBaTelis, IO3TOMY OCBOECHHE ITHX pa3leioB IUCLUIUIMHBI HE
JIOJDKHO BBI3BIBATh 3aTPYIHEHUM.

CnoxxHee OOCTOMT [€JI0 C CaMOCTOSITEIbHBIM H3YyYCHHEM TEOPETHYECKOro MaTepuana
JucuUIUIMHBL. CII0)KHOCTh 3TOH pabOThI Al MaruCTpaHTa MHOIOKPAaTHO BO3PACTAET MO MPUYHMHE
OTCYTCTBUSI B y4yeOHOM IUIaHE JICKIMOHHOW HAarpy3Kd IIpenojaBaTeis, a OCHOBHOW aKIICHT
HEPEHOCUTCS HA CAMOCTOSITENIbHYIO PAa0OTy MarucCTpaHTa.

B pexomenmaumsx mno CPC paccMOTpeHbl METOJUYECKHE  AaCIEKThl  HU3YUYEHMS
TEOPETUYECKOro MaTrepuaia quppepeHIMpoBaHO 110 KaKI0H TeMe AUCLUIINHBI.

VYcnemHoe OCBOGHME JUCHMIUIMHBI TapaHTUPOBAHO IPU  YCIOBUM OTBETCTBEHHOTO
OTHOILIEHHSI MAarCTPAaHTa U COOTBETCTBYIOLIEM YPOBHE €r0 CTapTOBON IOJTOTOBKH.

[Ipy wm3yueHHH TEOPETHYECKOr0 Kypca AWCHUILUIMHBI HEOOXOIUMBbI 0a30BbIe 3HAHUS B
o0beMe YHMBEPCUTETCKMX IporpaMM [0 BbICHIEH MaTeMaTUKe, OCHOBAM TEXHOJIOTUU
MaIIMHOCTPOEHUS, METAJUIOPEKYILUM CTAHKaM, pPEXKYIIEMY HWHCTPYMEHTY W TEXHOJOTUH
MAaIIMHOCTPOCHHUS.

JlocTaTOYHOCTh ypPOBHSI TOJATOTOBKM MAarucTpaHTa MOKHO OLEHUTb IpPU IPOBEACHUU
HPAaKTUYECKUX M JIAOOPaTOPHBIX paboT, a Mpu oOHapyKEHUH cIaboil MOATOTOBKU MO KAaKOH-IH00
U3 BBHIIICHA3BAaHHBIX TEM TMperojaBaresieM OyAeT AaKUEHTHpPOBaHA HEOOXOIUMOCTh B
JIOTIOJIHUTEIBHOM NpopaboTKe MaruCTPaHTOM TOI'O MJIM MHOTO MaTepuaa.

CtumynoM sl Cephe3HOr0 M3YYEHHUS ATOH JUCHUILIMHBI SBISIETCS OCTPBIA aeuIuT
TEXHOJIOTOB M KOHCTPYKTOPOB OTE€YECTBEHHOI'O MAIIMHOCTPOEHMSI, CIIOCOOHBIX C MOMOILBIO
KOMIIBIOTEPHBIX TE€XHOJIOTHI BBIIOJHATH MPOLETYpPhl IPOSKTUPOBAHUS COBPEMEHHOI'O PEXKYIIETO
UHCTPYMEHTa, OO0ECIEeUMBAIOIIET0 BBICOKOE KaueCTBO M IPOU3BOAMTENBHOCTb IPOLIECCOB
MEXaHUYECKON 00pabOTKH pa3Iu4HbIX U3JIETHM.

Tembl pedepaToB

ITo pa3zaeay 1:

1. Uctopus Passutus cucrem YUI1Y.

2. Knaccugukanus cucrem UITY.

3. Ocobennoctu nmocrpoenus cuctem UITY.

4. B3anMoielicTBUS UX OTJENbHBIX 010K0B cuctem YITY.

5. OcHoBHble QpyHKIMH cucteM UITY.

6. OcobenHoctu (yHKIMOHUpoBaHUA cucteM UIIY B pydyHOM M aBTOMAaTH3UPOBAHHOM
pexumMax.

7. Ctpykrypa cuctem YUITY.

8. O630p 3apyOexubix cuctem UITY.

9. O630p oteuecTBeHHBIX cucTeM UITY.

10.0630p ctoex UITY 11t BBICOKOCKOPOCTHOM 00pabOTKH.
Mo pa3neny 2:

1. Komneiorepnast cumynsuus padotsl cuctemsl YITY Siemens Sinumerik 810/840D nns
TOKapHOW 00pabOTKH.

2. OtpaboTka mporpaMMHBIX KoMaH padotel cuctemsl UITY Siemens Sinumerik 810/840D
s ppe3epHoit 00pabOTKH.

3. Cumynsauus padotsl cuctemsl YITY Fanuc 21MB ans ¢peseproit o00paboTKu.

4. OtpaboTka nporpaMMHbIX KoMaH[ cucteMbl cuctembl UITY Fanuc 21MB s TokapHoit
00paboTKH.

7. OtpaboTtka nporpammubix koman cuctemsl UITY Heidenhein 53T.

8. Umuranus ommbok npu padote cuctemsl UITY Siemens Sinumerik 810/840D.

9. Koppektuposka omubok mpu padote cucremsl UITY Fanuc 21MB.

Hacrpoiika cucremsr UITY Siemens Sinumerik 810/840D.
Ilo pa3neny 3:

1. [Toxoxasr k BeIOOpY CAD/CAM-cuctemsr 1151 coBpeMeHHbIX UITY.

2. ®opmatel oOMeHa nanabivMu YITY u CAM-cucrem.



1.

2.

3.

1.

2.

3.

4.

3. IlocTnpoueccops! ¥ UX (QYHKIUH.

4, CAM-cucteMbl 1 MOZTyJIH J1s1 paOOThI ¢ MHOTOOCEBOM 00pabOTKOM.
5. Monepuusanus craikos ¢ UITY u ee npoGiieMsl.

6. Bepudukamus nporpamm 1ij1st coBpeMeHHbIX cucteM YITY.

7. OtkpblTas apxutekrypa cucreM YIIV.

8. OcobeHHOCTH BBICOKOCKOPOCTHOM 00padoTku ¢ UITY.

9. Tennenuuu passutus cucrem UITY.

7. VYEBHO-METOJINYECKOE U THOOPMALIMOHHOE OBECITEYEHUE
JTACHATLITAHBI

a) ocHosHas aumepamypa (1ekmponHo-oubruomeunas cucmema Bal'y):

Cranku ¢ UITY: ycTpolcTBO, MpPOrpaMMHpPOBAHHE, HWHCTPYMEHTAJIbHOE OOECICUCHHE |
OCHACTKa [DJeKTpoHHBINA pecype]: yued. mocodue / A.A. XKomo6os, XK.A. Mpouek, A.B.
AsepuenkoB, M.B. Tepexos, B.A. IlIkabepun. - 2-e¢ uza., crep. - M.: ®JIMHTA, 2014. -
http://www.studentlibrary.ru/book/ISBN9785976518308.html.

OCHOBBI  aBTOMaTHU3UPOBAHHOTO TMPOCKTUPOBAHUS TEXHOJOTHYECKHX TMPOIECCOB B
MaIIMHOCTpOeHUH: YueOHoe mocobue/Akynoud JI.M., Illemer B.K. - M.: UTH®PA-M
Wznatensckuit lom, HoB. 3nanue, 2016. - 488 c.: 60x90 1/16. - (BO) (Ilepemnér) ISBN
978-5-16-009917-0. Pesxum mocrtyma: http://znanium.com/bookread2.php?book=461911.
Mertannoo6pabaTbIBarole CTAHKH U 000PYJOBaHHE MalTMHOCTPOUTENIBHBIX MIPOU3BOJICTB:
yaebHoe mocobue/A.O.Xapuenko - M.: By3osckuii yueounk, HULl UHDPA-M, 2015. - 260
c.. 70x100 1/16 (Ilepemnér 7bL[) ISBN 978-5-9558-0426-2. Pexum poctyna:
http://znanium.com/bookread2.php?book=502151.

6) oononnumenvras iumepamypa (bubnuomeunwiil pono Bil'y):

Mopo3zoB B.B. IlporpamMmupoBanue o0paboTKu Jerajneil Ha oOpabaThIBalOIUX IEHTPAX:
yuebHOe Mocobue s By30B MO HampasieHUusM: "KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE
o0ecrieyeHre MAaIIMHOCTPOUTENBHBIX MPOU3BOACTB", "ABTOMAaTH3aIMs TEXHOJIOTHUECKUX
npoueccos U mpoussocTB" / B.B. Mopo3os, B.I'. I'yceB; Biranumupckuii rocy1apcTBEeHHbII
yHHUBepcuTeT uMeHu Anekcannapa ['puropbeBnua m Huxonas I'puropseBuua CTOJIETOBBIX

(Bal'Y). — Buagumup: BrnaguMupckuil TrocyJapCTBEHHBIN  YHHUBEPCUTET HMMEHHU
Anexcanapa ['puropbeBrnua u Hukonas I'puropseBuya CroneroBeix (Bal'Y), 2011. — 365
.. mi., Tabn. — Mmeercs anekTpoHHas Bepcus. — bubnmorp.: ¢. 364-365. ISBN 978-5-
9984-0165-7.

Mopozos  B.B.  IlporpammupoBanue  oOpabOTKM  jgeTajied Ha  COBPEMEHHBIX
MHOTO()YHKIIMOHAJIBHBIX TOKapHbIX cTaHkax ¢ UYIIY: ydeGHoe mocobue aias BY30B IO
HanpasieHusIM "KOHCTpYKTOpCKO-TEXHOJIOrMYEeCKoe OOecreueHrne MallnHOCTPOUTEIbHBIX
npou3BocTB"; "ABTOMAaTU3UPOBAHHBIE TEXHOJIOTHU U Tpou3BoacTBa" / B.B. Mopo3os, B.I'.
I'yceB; Bnagumupckuii rocymapctBeHHbl yHuBepcuter (Bnl'Y). — Bruanumup:
Bnangumupckuii rocygapctBensslii yuusepcurer (Bal'Y), 2009. — 233 c.: wi., tabn. —
Nmeetcs anexkTpoHHas Bepcusi. — bubmuorp.: ¢. 231. ISBN 978-5-89368-979-2.

MopozoB B.B. IIporpammupoBanue o0pabOTKM JeTalieil Ha COBpPEMEHHBIX (hpe3epHbIX
crankax c¢ UYIIY: yuebGHoe mnocoOue nans By30B MO HampaBieHusM "TexHomorus,
000pyI0BaHUE M aBTOMATH3alUs MAIIMHOCTPOUTENbHBIX Mpou3BoAcTB", "KoHCcTpyKTOpCKO-
TEXHOJIOTHYECKOe oOecreueHrne MaIllmHOCTPOUTENbHBIX Mpou3BoacTB" / B.B. Mopo3os,
B.I'. T'yceB; Bmagumupckuili rocymapctBeHHblii yHuepcuter (Bal'Y). — Bnagumup:
Bnagumupckuii rocynapctsennsiit yausepcuret (Bal'Y), 2010. — 245 c.: un. — Umeercs
AIIeKTpOHHAs Bepcusi. — bubnuorp.: ¢. 245. ISBN 978-5-9984-0025-4.

I'yce B.I'. MeTonnueckue ykazaHus K BBITIOJHEHUIO JJAOOPATOPHBIX padOT MO TUCIUTLINHE
"IIporpamMupoBanre o0pabOTKM JAeTaiell Ha MHOTO(YHKIIMOHANBHBIX cTaHkax ¢ YITY" /
B.I'. I'yceB; Bmanumupckuii rocynapcrBenssiii yausepeuteT (Bal'Y), Kadenpa texnomorun
MalIMHOCTpoeHus. — Brnaaumup: Bragumupckuii rocygapcTBeHHbli yHusepeutet (Bal'y),


http://znanium.com/bookread2.php?book=461911
http://znanium.com/bookread2.php?book=502151

5.

2009. — 223 c.: wn. — (IIpuopuTeTHble HaNMOHAIBbHBIE MPOEKTH, (OOpazoBaHuE)
(MunoBanmonnasi obpazoBatenbHas nporpamma, [Ipoekt 2: uHIuMBHUIyalbHAs TPAaCKTOPUS
oOyueHHss M KayecTBO oOpazoBaHus. Llenb: opueHTHpOBaHHOE Ha TpeOOBaHHMS pPBIHKA
o0pa3oBaTeNbHbIX yCAyr Yiyd4llleHHe KadecTBa IMOATOTOBKM M  IEPENOArOTOBKU
cnenuanucToB). — MiMeeTcs anekTpoHHas Bepcust. — bubmmorp.: c. 222.

Mperako, B.C. Texnomoruss o0paboTkum MeTayuila Ha CTaHKaX C  [POTPaMMHBIM
yIpaBiieHueM [ DJIeKTPOHHBIH pecypc]: yued. mocobue / B.C. Mbruko. — Munck: Bpim. mk.,
2010. - 446 c.: w1 - ISBN  978-985-06-1894-8. Pexxum  nmoctyma:
http://znanium.com/bookread2.php?book=507199.

8) Hnmepnem-pecypchwi.

http://YITY-cranku.pd
http://icvt.tu-bryansk.ru/index.php?option=com_content&view=article&id=37&Itemid=23
http://www.cad.dp.ua/ http://www.simens.com/

http://www.fms3000.ru/ http://www.heidenhain.com/

http://www.fanuc.com/ http://www.eg.dmg.com/

http://www.gost.ru/ http://www.estanok.ru/

http://www.power-nn2.ru/ http://www.bsystem.ru/

http://www.vgraphics.ru/ http://cncexpert.ru/cnc.htm

yqeﬁﬂo-MeTozmqecxne H3TaHUA

I'yceB B.I'. Metoanyeckue ykazaHusi K MPaKTHYECKUM paboTam 1o qucuurinae « CUCTeMBI
YUCJIOBOTO IPOrPaMMHOIO  yNpaBJIEHUs» Uil CTYINeHTOB HampasieHus 15.04.05
[Dnextponnsbrii pecype] / coct. I'yces B.I'.; Bman. roc. ya-r. TMC - Brnagumup, 2016. -
Joctyn u3 koprnoparusHoii cet Bil'Y. - Pesxum poctyna: http://cs.cdo.vlsu.ru/

I'yce B.I'. Metoauyeckue yka3zanus K Jab0paTOpHBIM paboTaM 1o quciurinHe «CrucTeMbl
YKUCJIOBOTO TMPOTPAaMMHOTO  YIpaBJIEHHsS» Ul CTyA€HTOB HampasieHus 15.04.05
[DnexTponnslit pecypc] / coct. I'yceB B.I'.; Bnaa. roc. ya-r. TMC - Bmagumup, 2016. -
Joctyn u3 koprnoparuBHoii cetn Bnl'Y. - Pesxum poctyma: http://cs.cdo.vlsu.ru/

I'yce B.I'. Meroandeckue peKOMEHAAIMU K BBIOJTHEHUIO CAMOCTOSITEIIBHOW pabOTHI 1O
quciumuinHie  «CHUCTEMBI  YMCIIOBOTO  MPOTPAaMMHOIO  YIPABIEHUS» M CTYIEHTOB
HarnpasieHus 15.04.05 [Dnexrponnsiit pecype] / coct. I'yceB B.I'.; Bian. roc. ya-t. TMC -
Brmagumup, 2016. - Jloctyn u3 kopnopatuBHoW cetm Bal'V. - Pexum pocryna:
http://cs.cdo.visu.ru/

I'yce B.I'. Ouenounsle cpeactsa no AUCUUIIMHE «CHCTEMBI YMCIOBOTO MPOrPaMMHOTO
YIOpaBJICHUS» [ CTy/IeHTOB HampaieHus 15.04.05 [Dnexrponnsiit pecypc] / coct. ['yce
B.I'.; Bnan. roc. yn-1. TMC - Bnagumup, 2016. - Jloctyn u3 kopnopatuBHoi cetu Bal'V. -
Pexxum moctyna: http://cs.cdo.visu.ru/

Ilepeyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH «AHTEepHeTY,
HEe00XO0AUMBIX JJIS1 OCBOCHMS AU CHUTNITHHBI

1) IMopran Lentp mucranmuonnoro o0yuenust Bal'yY [snexkrponHsbIil pecypc] / - Pexxum mocryma:
http://cs.cdo.visu.ru/

2) Paznen odunmanbHoro caiita Bal'V, conmepkamuii onucanue oOpazoBaTENbHON MpPOrpamMMbl
[nexkTpoHHBIN pecypc] / - Pexxum nocryma: OOpasoBarenbHas nporpamma OOpazoBareibHas
nporpamma 15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE O0ECTICUeHHEe MAITMHOCTPOUTEITHHBIX
npowusBoacTBy http://op.visu.ru/index.php?id=56
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJINHBI

st obecrieuenust yaebHoro mporecca no aucuumuinHe «Cucrembl UITY» mpemycMoTpeHo
HCITOJIb30BaHue ciaeayromux gaboparopuii kadgeapsr TMC.

Jlabopatopusi BbICOKO3(D(PEKTHBHBIX METOAOB 00pabOTKM B MamumHocTpoeHuH (ayid.122-2).
KpaTkas xapakTepucThKa MOMEIICHUS:

O6mas mmomanp — 100 kB.M. B coctaB nmabopaTtopun BXOAST 3 YHUKAIBHBIX MHOTOOCEBBIX
ctankoB ¢ UYIIY mMmOBBIIIEHHON >KECTKOCTH M TOYHOCTH Ha 0Oa3ze coBpeMeHHbIX cuctem YIIY.
O6opynoBanue:

- MHOTO(YHKITHOHATBHBINA TOKapHBIA cTaHok ¢ UITY ¢upmbr DMCO moaenn TURN-155;

- MHOTO()YHKIIMOHANIBHBIN (pe3epHbiit craHok ¢ UITY dupmer HAAS;

- obpabareiBaromuii nentp Qwazer pupmer HEIDENHAIN;

- MYJIbTUMEUIHBIC CPEICTRA.
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Pa6ouast iporpamMma JUCIHIUIHHBI COCTaBJeHa B cOOTBETCTBUH ¢ TpebGoBanusmu OI'OC

BO 1o HanpasieHuio  15.04.05  «KOHCTPYKTOPCKO-TE€XHOJIOTHYECKOE obecnedeHue

MAaIIUHOCTPOUTECIIBHBIX ITPOU3BOACTBY

Pa6ouyio mporpaMmy COCTaBHII I M’ - B. I Iyce

k-/\.U/((fMO, TOJITHC)

Penensent:
(mpencTaBUTEITb paboronares) 000

MalIHHOCTPOCHHS), TeHEPATbHBIH AUPEKTOP

Ilpotokon Ne £ or $# & oM rona

3aseyromuii kadeapoit 1.1.H., npodeccop Moposos B.B. L\/,
, (®HO, no,’ly{t(:b) ‘

PaGouas mporpammMa paccMOTpeHa U 0J00peHa Ha 3ace/laHny yueOHO-METOANYECKON KOMUCCHH

HarpaBJIeHNsl 15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE obecrieyeHne

MAIIHHOCTPOUTECIIEHBIX IMTPOU3BOJICTB»

Ipotokon Ne 6" ot IOF AYST rona .

[Ipencenaress KOMHCCHH JI.T.H., mpodeccop Moposos B.B. /,»7

(®UO, no?(ucs)/



JIUCT NNEPEYTBEPKJIEHUS

PABOYEMN ITPOr'PAMMBI JUCLUIIIVHBI

Pa6ouast mporpamMma onoOpeHa Ha 2£/2e/#  y4eOHBIH rol
ITporokon 3acenanus kabenpet No 7 oT £.64. A#7 roza

3aBenyrommii kadeapoit 1.1.H., mpodeccop Mopozos B.B.

&

Pa6ouas mporpamma ogobpeHa Ha y4eOHBIH roj

I[TpoToxomn 3acenanust Kadeapsr Ne oT roga

A

3asenyrommit kKadeapoit 1.1.H., mpodeccop Mopozos B.B.

Pa6ouas mporpamma onobpeHa Ha y4eOHBIH! IO

[Tporokou 3acenanus Kapeapnl Ne oT rojaa

3aBenyromwii Kadenapoit 1.1.H., mpodeccop Moposos B.B.




