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AHHOTAIWSA K JJUCLHUTUINHE

Haseanue modyna | IlIporpamMmMupoBaHue CTAHKOB € YHCJI0BbIM NMPOrPaAMMHBIM YIIPaBJIEHHEM

Homep | Axademuueckuit 200 | | cemecmp | 7
15.03.05 «KOHCTPYKTOPCKO — TEXHOJIOTMYECKOe obecedeHe

R’ad)edpa Hpozpajmna MAaIIMHOCTPOUTEIBHBIX ITPOU3BOJCTBY (YPOBEHb OakagaBpuata), mpohuiib —
«Texnonorus MAaIIUHOCTPOCHUS

Cocmagumens HaBbigoB U.A., K.T.H., JOIIEHT

Henu u 3a0auu
OUCUUNTTUHDL,
OCHOGHblEe meMbl

Heaun: o3HAKOMJIEHHWE C OCHOBHBIMU IPUHIMIAMU IporpaMMupoBaHust craHkoB ¢ UIIY, o3HakomiieHue c
COBPEMEHHBIMU CTaHKaMH U obopynoBanueM c¢ UITY, momyueHHe KOMIUIEKCHBIX 3HAHUH U yMEHHH, CBS3aHHBIX C
MOJATOTOBKOH 1 00paboTKo# Ha cTaHkax ¢ UITY.

3agayu: npuoOpeTeHUe TEOPETUIECKUX 3HAHUN 10 MPUHLUIIAM IIporpaMMupoBaHus ctankoB ¢ YITY, mpuobperenue
YMEHHUI pacueTa yImpaBJLIOMMX MporpamMm i craHkoB ¢ UIIY, mpuoOpeTeHne HaBBHIKOB PabOTHI €O CTaHKAMH C
4uIry.

3uanusi: OCHOBHBIE XapaKTEPHCTHKH, MPEHMYIIECTBA M HEIOCTATKA COBPEMEHHBIX cucteM UIIY. ®Dopmbl
MPE/CTABICHUS] HCXOAHOW, MPOMEXKYTOYHOH U pesynpTupytomeii uHpopmammun CAM  cucrem. Mertoas
MIPOEKTHPOBAHUS NIEPEX0T0B 00PabOTKN Ha pa3MHUHbIX cTaHKax ¢ UIIY u onTUMuU3aLuM TPaeKTOPUU HHCTPYMEHTOB.
HomenxnaTypa COBpPEMEHHBIX HMHCTPYMEHTOB i cTaHkoB ¢ UIIY. MeToasl KOHTpOIs pe3ynbTaToB pacuera U
ynpasittomux nporpamm. Co3zaHue IOCTIPOLECCOPOB Ui cTaHKoB ¢ UITY.

Ymennsi: [IpoexTnpoBaHHe TEXHOJIOTHUECKUX omepanuii obpaboTkun Ha crankax ¢ YIIY ¢ wucrnoms3oBaHueM
coBpeMeHHbIX CAM cucteM. KOHTpoIb pe3ynbTaToB pacdeToB U pelakTHPOBAHKUE YIPABIIIONIMX IPOrPAMM.
Hassbixu: Mcnons3oBanne cOBpeMEHHBIX METOI0B, IPUHIIUIIOB U CpeACTB 00paboTku Ha crankax ¢ UI1Y, ucnons3ys
BCIO MX (DyHKIMOHAJIBHOCTb. AJanTalys MOCTIPOLIECCOPOB K HMMeloLieMycsi 00opynoBaHuio. Penienue mpobiaem
HACTPOHKH U Hanagku obopynoBanus ¢ UITY.

Jlexuun (ocHoBHbIe TeMbl): OCHOBBI YHCIOBOTO MNPOTPaMMHOr0 ympapieHds. OCHOBBI METaIO00paOOTKH.
Beenenue B mporpammmupoBanue 0o0paboTku. CTaHouyHas cucTeMa KoopauHaT. CTpyKTypa yhpaBisroIei
mporpammbl. bazoBeie G-komel. bazoeie M-Koapl. [uknsl cranka ¢ UITY. ApromaTuyeckas KOPpEKIHUS paanyca
nHcrpyMenTa. OcHOBHI A dexTrBHOTO Nporpammuposanus. Croiiku cuctem YITY.

JlaGopaTopHbie pabGorel: PaspaboTka ymparisitorieil mporpamMmbl s ctanka ¢ UITY. M3ydenue u HacTpoiika
cucTeMbl ynpapieHHuss cTaHkoM. IIporpammupoBanue croiiku UIIY. Hanmanka craHka M 3amyck MeXaHHYeCKOH
00paboTku Ha cranke ¢ YITY.

OUCUUNTTUHDL

Ocnosnasn 1. Yemaypos, M. C. ObopynoBanne c¢ UIIY MammmHOCTPOWTENHHOTO IPOM3BOACTBA M IIPOTPaMMHast
Aumepamypa 00paboTka [DnekTpoHHbIH pecype] : yaeoHoe mocodue / M. C. Uenuypos, E. M. XykoB. — DnektpoH.
TEKCTOBBIE JaHHble. — benropoy : bearopoackuil rocy1apCTBEHHbIN TEXHONOIMYECKUH YHUBEPCUTET HUM.
B.I'. Illyxora, B3BC ACB, 2015. — 190 c. — 2227-8397. — Pexum jocTymna:
http://www.iprbookshop.ru/66667.html
2. Maxkapos, B. I'. [IpoektipoBanue 1u(poBOi CHUCTEMBI yIpaBiIeHUsT aBTOMAaTHYECKON JIMHUU CTAaHKOB
[DnekTponHslii pecype] : yueOHOoe mocobue / B. I'. MakapoB. — DJIEKTpPOH. TEKCTOBBIC JaHHBIC. —
Kazanp : KazaHCKuil HaIIMOHANBHBIN MCCIEIOBATEIbCKAN TeXHOJIOTHIeCKuid yHUBepcuteT, 2014. — 240
c. — 978-5-7882-1641-6. — Pesxxum moctymna: http://www.iprbookshop.ru/62252.html
Texnuueckue Y4eOHbIE ayAWTOpPUM [UIi TIPOBEACHHS 3aHATHH JIEKIMOHHOTO ¥ JTa0OpaTOpPHOTO THIIA, TPYIIOBBIX U
cpedcmea WH/IUBUIYaJbHBIX KOHCYJIBTAINN, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTecTalny 00yJaromuxcs,
JUISL CAMOCTOSITENTbHOM pabOTHI CTyICHTOB.
Komnemenyuu Ilpuodpemaromcea cmyodenmamu npu 0C60eHUU OUCYUNTIUHBL
Hpotﬁeccuonaﬂbnbw NK-16 CnocobHoCcTh oOcBaWBaTh Ha IMpakKTUKE U COBECPUICHCTBOBATH TEXHOJIOTMH, CHUCTEMBI W CPEIACTBA
MAlIMHOCTPOUTEIIBHBIX TPOU3BOJACTB, Y4YaCTBOBAaTHL B pa3pa60TKe U BHEIAPCHUU OINTUMAJIbHBIX TEXHOJIOTUI
U3rOoTOBJICHUS MAIIMHOCTPOUTEIbHBIX I/I3Z[€J'[I/Iﬁ, BBIIIOJIHATL ~ MEPOIIPUATUA 11O BLI60py u 3q)(beKTHBHOMy
HCIIOJIb30BAHUIO MaTEpHUAJIOB, 060pyn013aH1/1ﬂ, HWHCTPYMCHTOB, TEXHOJOTHIECKON OCHACTKH, CPCACTB NUArHOCTHUKH,
aBTOMATH3aIllH, aJTOPUTMOB W IPOTPaMM BBIOOpa M pacyeToOB MapaMETPOB TEXHOJNOTHYECKHUX IMPOIECCOB IS HX
peanuzanuu.
Dopma
Ilpakmuueckue Jlabopamopnvie | Camocmosamensvnan
3auemmnovix npoeeoenusn Jexyuu
2 N 3anAmMuUA pabdomui paboma
eouHuy 3anamuil
Bcezo uacos -72 10 - 10 52
Buow ucgh.3au IToaroroBka k
Augp KII/KP | Ychosue Dopma nposedenusn
KOoHmpoaa_| /3au/ IK3 Iomyyenue . 71a00paTOPHBIM
3auema camocmoamenvHou
OIIEHKH «3aYTECHO» 3aHATHUAM, 3a4eTy
dopmu 3ayer HeT OUCYUNIUHbL pabomuol .
BBINTOTHEHME 3amannii CP
Ilepeuens oucyunnun, 3nanue HNndopmarnka. AnropurMusanys 1 IpUKIJIAJIHOE IporpaMmupoBanue. Teopust

KOMOopbIX Heo6X00UMo 015 uzyuenus | aBTOMaTHUECKOTO yIPaBlIeHHs. ABTOMAaTH3alUs IPOU3BOICTBEHHBIX IPOIIECCOB.

0O60opynoBaHNE MAITHHOCTPOUTEIBHBIX POU3BOJICTB.




1. Ilesu u 3a7a4M JIUCHUTIIHHDI .

Henabro NUCUMIUIUHBL SBISETCS 03HAKOMIIEHHE C OCHOBHBIMH MPUHILIUIIAMH TPOTPAMMUPOBAHUS
crankoB ¢ YUIIY, o3HakomIIeHHE C COBPEMEHHBIMU CTaHKaMH B obopymnoBanuem ¢ UITY, nmomydeHnue
KOMIUIEKCHBIX 3HAaHUM W YMEHUH, CBS3aHHBIX C MOJTOTOBKOM YNPAaBIAIONIMX MPOTpaMM U
00paboTkoit Ha crankax ¢ UITY.

3aga4u QUCLMILINHBL
— IPHOOPETEHNE TEOPETHUECKUX 3HAHUH 0 cr1ocobaM mporpaMMupoBanust craHkos ¢ UITY,
— proOpeTeHne yMEHUi pa3pabOTKH YIPaBIAIONIUMX MPOrpamMMm Ui 0OpabOTKM Ha CTaHKaxX C

41y,

- ano6peTeHHe HABbIKOB ITPOIrpaMMHUpPOBAHUsS CTAHKOB C ‘{HY, a TaK)KC HaJIaAKH CTaHKOB.

B PE3yIbTaTC U3YUCHUA JUCHMUILIMHBL CTYJACHT JOJIKCH.
3HATb:

KHHEMAaTUYECKYIO CTPYKTYPY U KOMIIOHOBKY CTAHKOB, CUCTEMBI YIIPABICHUS UMH,

CpeacTBa Ajisk KOHTPOJIA, I/ICHI)ITaHI/II\/JI, ANArHOCTUKHU U aJalITUBHOI'O YIIPABJICHUA
o0opynoBaHuEM,

METO/IbI MOJICTTMPOBAHHS, pacyeTa CUCTEM 3JICMEHTOB 000PYI0BaHHSI MAITUHOCTPOUTEIBHBIX
MIPOM3BO/ICTB.

yMeThb:

MOJIb30BAThCsI MHCTPYMEHTAIBHBIMH ITPOTPAMMHBIME CPEJICTBAMU UHTEPAKTHBHBIX
rpaUUECKUX CHCTEM, aKTyaJIbHBIX JIJIs COBPEMEHHOTO ITPOU3BOJICTBA,

pa3palarbhiBaTh aJITOPUTMBI [ICHTPATM30BAHHOI'O KOHTPOJISI KOOPIUHAT TEXHOJIOTHYECKOIO
00BeKTa,

paccUUTHIBATh OJHOKOHTYPHBIC U MHOTOKOHTYPHBIE CHCTEMBI aBTOMATHYECKOTO
PETYJIMPOBAHMSI IPUMEHUTEIIHEHO K TEXHOJIIOTUICCKOMY OOBEKTY,

IIPOEKTHPOBATH MPOCTHIC MPOrPAMMHBIC AJITOPUTMBI M PEATTM30BBIBATH UX C TTIOMOIIBIO
COBPEMEHHBIX CPEJICTB MPOTPAMMHUPOBAHHUS.

BJIAJ1€Th:

HaBBIKAMHU PabOTHI C IJIEKTPOTEXHUYECKOH annapaTrypoi U 3JeKTPOHHBIMU YCTpOICTBaMH,
HAaBBIKaMU IIOCTPOEHUSI CUCTEM aBTOMATHYECKOIO YIIPaBJICHUs CHCTEMaMU U MPOLIECCAMU,
HAaBBIKaMU IPOEKTUPOBAHUS IIPOCTHIX MPOTPaMMHBIX AJITOPUTMOB U PEATN3aLUU UX Ha SI3bIKE
MIPOrpaMMHUPOBaHMUS,

HaBBbIKAMHU HaJIa/IKK, HACTPONKHU, PEryJIMPOBKH, OOCITYKUBAHHS TEXHUYECKUX CPEJICTB U
CHCTEM YIPAaBIICHUS.

2. Mecto qucumnuHbl B ctpykrype OOII:

JucnuninHa oTHOCUTCS K BapuaTuBHOM yacTu brioka 1 «/{uctumnmasl (Momymnu)» OOIL.

Jlist u3ydeHus TUCUUIUIMHBI 00yYaromuics T0JKeH

3HATH:

— METOJIBI ¥ CPEJICTBA T€OMETPUIECKOTO MOJICTUPOBAHUS TEXHUIECKUX 00BEKTOB,

— METOJIbI ¥ CPEJICTBA AaBTOMATH3aIIMH BBHITTOTHEHUS M OPOPMIICHUS TPOCKTHO-KOHCTPYKTOPCKOM

JIOKYMEHTaIWH,

— OCHOBBI TCXHUYECKOI'O pCryJInpOBaHus,
— CTaHAAPTHBIC MPOTPAaMMHBIC CPCACTBA JIA PCIICHUA 3a1aY B obiactu KOHCTPYKTOPCKO-

TEXHOJOTHYECKOI'0 00SCIICUCHHMS MallIMHOCTPOUTCIIbHBIX MTPOU3BOACTB,

— MeTob! (hopMooOpa3z0oBaHUs MOBEPXHOCTH Ha METAIIIOPEXKYIINX CTaHKaX,
— npaBuiia opopmIieHUsI KOHCTPYKTOPCKOM TokymeHTauuu B cootBercTBuu ¢ ECK/,
yMeTb:

HCIIOJIB30BAaTh JJIA PCIICHUS TUITIOBBIX 3a1a4 METOAbLI U CPEACTBA TCOMETPHUICCKOTO
MOACIINPOBAHUA,



—  BBIOMpATh VIS JAHHOTO TEXHOJIOTHYECKOTO Mpoliecca QyHKIIMOHATBHYIO CXEMY
aBTOMATH3allHH,

—  pealn30BBIBATH MPOCTHIC AITOPUTMbI UMUTAIIMOHHOTO MOJICITUPOBAHHUS

—  BBIMOJHSATH QHAJM3 TEXHOJIOTHYECKHUX MPOIECCOB U 000PYI0BaHHS KaK 00bEKTOB
ABTOMATHU3AIMU U YITPABJICHUS.

BJIAJIETh:

— HaBBIKAMH IPUMCHEHHSI CTaHAaPTHBIX IPOTPAMMHBIX CPEICTB B 00JIACTH KOHCTPYKTOPCKO-
TEXHOJIOTUYECKOr0 00ECIICUeHHsT MAITMHOCTPOUTEIILHBIX TIPOU3BOJICTB;

— HaBbIKAMH PA0OTHI HA KOMITBIOTEPHOM TEXHUKE C rpa)UIeCKUMHU MTAKSTaMU JUISI TOJTyUCHHS
KOHCTPYKTOPCKHX, TEXHOJOTHUECKUX U IPYTUX TOKYMEHTOB,;

— HaBbIKaM# 0()OPMIICHHS TIPOCKTHON M KOHCTPYKTOPCKOM JIeOpMaIiK B COOTBETCTBHH C
tpeboBanusimu ECK/I.

I/I3yquHe JUCHUITIINHBI 6a31/1pyeTcsi Ha 3HAHUAX, I[MOJYYCHHBIX IIPU HU3YYCHHUU JHUCLHUITINH:
HNudopmarnka. AnropuT™Muzanysi ¥ TNPHUKIAJHOE NPOrpaMMHpOBaHHE. Teopus aBTOMAaTHUECKOTO
yIpaBJEHUS. ABTOomaTH3anus IIPOU3BOJCTBEHHBIX IIPOLIECCOB. O6opynoBanue
MAalIMHOCTPOUTCIILHBIX IIPOU3BOJICTB.

3. TpeOoBaHus K pe3yJibTaTaM OCBOECHUS JIUCIHIIHHBI:
3.1. 3nanusi, npuodpeTaeMbie B X0/1€ U3yYeHUSs TUCHUILINHBI

Ne m/m 3 3Hanus
1 Kunematndeckas CTpyKTypa ¥ KOMIOHOBKA CTAHKOB, CHCTEMBI YIIPABICHHUS UMHU
2 CpencTBa Uit KOHTPOJIS, UCTIBITAHUH, IHarHOCTHKH W aJalTHBHOTO YIPABJICHUS 000pyAOBaHHEM
3 MeTompl MOJETUPOBAHUSA, pacdeTa CHCTEM JIIEMEHTOB OOOpYJOBaHUS MAIIHHOCTPOHUTEIBHBIX
TIPOU3BOJICTB

3.2. YMCHI/IH, npnoﬁpeTaeMble B X04€ UBYIYCHUSA JUCHHUIIINHBI

Nen/my YMenus

1 [Tosnp30BaThCsl MHCTPYMEHTAIBHBIMHM IIPOTPAMMHBIMU  CPEIICTBAMH HMHTEPAKTUBHBIX TIpapHYeCcKuX
CUCTEM, aKTyaJIbHbIX JUIsl COBPEMEHHOIO IPOU3BOJCTBA

2 Pa3pabaTrIBaTh aJITOPUTMBI IEHTPAIM30BAHHOTO KOHTPOJISI KOOPIMHAT TEXHOIOTHYECKOTO 00bEKTa

PaccuuTsiBaTh ONHOKOHTYPHBIE M MHOTOKOHTYPHBIE CHUCTEMBl AaBTOMATUYECKOI'O PEryIMpOBaHUS
IIPUMEHHUTEIHHO K TEXHOJIOTHIECKOMY 00BEKTy

IIpoekTHpoBaTh MPOCTBIE MPOrPaMMHBIC aJITOPUTMBI M PEATH30BBIBATh UX C MOMOIIBIO COBPEMEHHBIX
CPEACTB MPOTrPaMMHPOBAHUS

3.3. HaBbIKI/I, npnoﬁpeTaeMble B X0A€ UBYIECHUSA TUCHHUIIINHBI

Nen/m H HaBbiku
1 PaboTa ¢ 2JIEKTPOTEXHUYECKOM aNnapaTypol M 2JIEKTPOHHBIMH YCTPOKCTBAMH
2 ITocTpoeHHE CHCTEM aBTOMATUYECKOTO YIIPABIEHHs CHCTEMAaMHU U NPOILIECCAMH
3 TTpoeKTHPOBaHUs IIPOCTHIX IPOrPAMMHBIX AITOPUTMOB M PEATU3ALMHU UX HA A3BIKE IPOrPAMMHUPOBAHUS
4 Hanajka, HacTpolKa, peryaMpoBKa, 00CIyKMBAaHUE TEXHUYECKUX CPEICTB M CUCTEM YIIPABJICHHUS

3.4. KoMneTeHU MU, NpUOOPeTaeMble B X0/1e U3yYeHUsI TUCHUTIITMHBI

Komnerenuuu 3Hanua Ymenust HaBbIkn
(NeNe 3 3.1) | (NeNe w3 3.2)  |(NeNe m3 3.3)

ITK-16 CriocoGHOCTh OCBaMBaTh Ha MPAKTUKE M COBEPLICHCTBOBATH
TEXHOJIOTUH, CHUCTEMBI W  CpEJACTBA  MAaIIWHOCTPOUTEIBbHBIX
NPOU3BOJICTB, y4YacTBOBaTb B  pa3pabOTKe U  BHEIPEHHUH
ONTHMAJIBHBIX TEXHOJOTMH HM3TOTOBJICHHS MAIlHHOCTPOUTEIHHBIX

W3JICTUH, BBIIOIHATh MEPOIPHUATHA MO BBIOOPY U 3P (EKTUBHOMY 1,2,3 1,2,34 1,2,34
UCIIOJIE30BAaHUIO MAaTEpPHaJiOB, OOOPYAOBaHHS, WHCTPYMCHTOB,
TEXHOJIOTHYECKON OCHACTKH, CpEICTB JINarHOCTHUKH,

aBTOMATU3allMHU, AJTOPUTMOB U MNPOrpaMmm BI)I60pa n PpacucToB
MapaMeTpoOB TEXHOJOTMYCCKUX MPOLECCOB AJII UX pEaJIM3allnu.




4. CTpyKTypa H coep:KaHMe TUCHUILTHHBI (MOAYJIsA)

4.1. Pa3geipl JUCHUILINH U BUALI 3aHATHNA

Ne Pasxen g g § Buanbl yueGHoli padoThl,
n/ S =3 (B aya. yacax) KonTpoab Tek. u npom.
AVCHUILTHHBI HECE
II o m 8
aek |npak| naé |CPC*
1 OcHOBBHI HHCIOBOTO | o | 4 2 i i 10 OTBeTHI Ha BOIIPOCHI Ha JICKIHH.
IIPOrpaMMHOTO YIIPaBIICHHS
2 BBenenne B mnporpamMMupOBaHHE 8 3 2 i i 12 OTBeTHI Ha BOIIPOCHI HA JICKIHH.
00paboTKH 5
Crpykrypa yIpaBJsFoLe Pabota Ha nabopaTtopHbIX
3 | mporpaMmsl. 8 7 2 - 4 14 | 3aHATHSAX: TEKYLIMH KOHTPOJIb
BBITOJIHEH NS 33 JaHUH
PazpaboTka VIIPABIISTIOIITIX 9 Pabora Ha mabopaTopHBIX
4 | mporpamm 8 11 4 - 6 14 | 3aHATHAX: TEKYIIUH KOHTPOIh
BBIITOJTHEHHS 331aHUH
3auer 2 Bomnpocs! u 3a1aHus Ha 3a4eT
Bcero 3a cemectp, TOM uHcie
KOHTPOJIb CaMOCTOSTEIEHOM 10 - 10 52
paboTHI
4.2.Conep:xaHue pa3iejioB Kypca
Ne Paznen 3HaHuA Ymenust HaBbikn
n/n JAucunniuHb (nomep m3 3.1) | (Homep u3 3.2) | (Homep u3 3.3)
1. ABTOMaTH4eCKO€E YIpaBICHUE.
2. OcobeHHoCTH yCTpoiicTBa cTaHKoB ¢ UITY.
1 3. OCHOBBI METAJITIOOOPAOOTKH. 1,2 2 14
4. ®ynkuuoHanbHele coctapistonye YITY.
5. SI3bIku U1 IpOrpaMMHUpPOBaHKs 00pabOTKH.
1. ITpsaMoyTrosibHas cucTeMa KOOpANHAT.
2. Coznanue YII Ha nepcoHaIbHOM KOMIIBIOTEDE.
3. [lepeaaya u mpoBepKa yIpaBIIsFOIIEH
MPOTPaMMBbI Ha CTaHKE.
2 4. CoBeTHI IO TEXHHUKE OE€30MTaCHOCTH TIPH 1,3 1,2 2
9KCIUTyaTauuu cTankoB ¢ UITY.
5. CraHouHast cUCTEMa KOOpJUHAT.
6. HyneBas Touka. Pabouast cucreMa KOOpJiHAT.
7. AGCOIIIOTHBIE ¥ OTHOCHUTEJIbHBIE KOOPIMHATBHI.
1. G- u M-koqpl.
2. CtpyKTypa mporpamMMmsl.
3. CrioBO JaHHBIX, aJpec U YUCIIO.
4. MopanbHble 1 HEMOJAJIbHBIE KOJIbI.
3 5. ®opmat nporpaMmsl. 23 3.4 23
6. Ctpoxka 6€30MacHOCTH.
7. Baxsocts ¢popmarupoBanus YII.
8. ITocTossHHBIE UKIIBI cTaHKa ¢ UITY.
ABTOMaTHuecKas KOppeKIHs paanyca
MHCTPYMEHTA.
1. Konrypnast o6paborka.
2. KontypHas 00paboTka ¢ KOppeKIeil Ha pauyc
MHCTPYMEHTA.
4 3. ®pesepoBaHue MPSIMOYTOJILHOTO W KPYTIIOTO 2,3 2,34 1,34
KapMaHOB.
4. CBeprieHHEe MacCHBa OTBEPCTHH.
5. TokapHas o0paboTKa.




4.3. HanmMeHoBaHMe TeM NPAKTUYECKHUX 3aHATHI, X cOJep:KaHue H 00beM B yacax

[TpakTrdeckue 3ansTust PabounM yueOHBIM TUTAHOM HE MPETYCMOTPEHBI.

4.4, HaumeHOBaHME TeM JIA0OPATOPHBIX PadoT, UX COIepPKaHue U 00beM B Yacax

Ne Ne paznena HaumeHnoBanue 1a0opaTopHbIX padoT Tpynoem-
n/n JTUCHMIIIMHBI KOCTh (4ac)
1 1 V3y4yeHue u HaCTpoOiiKa CHCTEMBI yIIPaBJICHHUs CTAHKOM 2
2 2 IIporpammupoBanue croiiku YITY 2
3 4 Pa3paboTka ynpasisomiei mporpaMmsl uist cranka ¢ YITY 2
Hamanka cranka u 3arryck MeXaHHUeCKOW 00pabOTKH Ha CTaHKE €
4 4 4
qI1y
Bcero 10

4.5.PexoMeH1yeMble 00pa3oBaTe/ibHbIE TEXHOJIOTHHI

I[J'IH HpOpa6OTKI/I U 3aKpCIUICHHA JICKOIUMOHHOI'0O Marc€puaia 1o JUCHUIIIIMHE ((MCTO,Z[I)I
KOMITBIOTCPHOI'O KOHCTPYHUPOBAHHA MMPUMCHATIOTCSA TpaaulUMOHHAasA, HHTCpPAaKTUBHAA u
HMHHOBAILIMOHHAasA TCXHOJIOI'NH1 06y‘IeHI/I${:

Ne Texuomorus

KoMImieKT 31eKTpoHHBIX yueOHBIX TOcoOuii, caMmoyuuTese

2 HpeBCHTaHI/II/I 10 Ka)K,Z[OfI TEME Kypca. Hcnonp3oBanue KOMIBIOTEPOB € NPOrpaMMHBIMU KOMIIJICKCAMU JJISA
OCBOCHUS 3HAHHMI 1 HABBIKOB IO TUCITUIIINHE

3 | MnpuBunyanpHble 3agaHus Ui JaDOpaTOpHbIX paboT

5. CopepxaHue camMOCTOSITEIbHONH PadoThl cTyleHTOB. QOLeHOYHbIEe CpeICcTBA JAJsl TEKYylUero
KOHTPOJIfAA YCIIeBA€MOCTH, IPOMEKYTOUYHOI aTTECTALMHU 110 UTOTaM O0CBOEHMS IU CIUTLITTUHbBI

5.1.Copnepxanue caMoCTOATEIbLHONH PadoThI

Ne Ne pazpena Tpynoem-
pasi HaumeHoBaHue TeM PYyA
n/n JUCIATLTHHBI KOCTb (4ac)

1 1 . ABTOMaTHUYECKOE YIIpaBJICHNUE.

. Ocobennoctu yctpoiicTBa ctaHkoB ¢ UITY.
. OCHOBBI METAIUTOOOPAOOTKH. 10
. ®yHK1MOHaNbHbIE cocTaBistonye YITY.

. SI3BIKN IS TPOTpaMMHPOBaHHS 00PaOOTKH.

. IIpsimoyronbHast cucteMa KOOpAUHAT.

. Coznanne YII Ha mepcoHaNbHOM KOMIBIOTEPE.

. Ilepenaua 1 mpoBepKa yIpaBIIsSIONIEH MPOTrpaMMbI Ha CTaHKE.

. CoBeThlI 110 TeXHUKE 0€30MaCHOCTH ITPH IKCILTyaTallui CTAHKOB €
ny.

. CraHo4Has cucTeMa KOOpIMHAT.

. Hynesas Touka. Pabo4as cucrema KOOpIuHAT.

. AGCOITIOTHBIE ¥ OTHOCHUTEIJIbHBIE KOOPIUHATHL.

12

G- u M-Kkozbl.

. CTpykTypa nporpammsl.

. C1oBo JTaHHBIX, aJpec ¥ YHCIIO.

. MonansHble B HEMOAAJIbHBIE KOBI.
. ®opMar porpaMmel. 14
. Ctpoxka 6e301macHOCTH.

. Baxxnocts ¢popmatupoBanuns YII.

. llocTosiHHBIE LUKIBI cTaHKa ¢ YITY.
ABTOMAaTHYECKasl KOPPEKLHUs payca HHCTPYMEHTA.

4 4 1. Konrypnas o6paboTka.

2. KontypHast 00paboTka ¢ KOppeKIiei Ha paiiyc HHCTpYMEHTA.
3. dpesepoBaHue NPSMOYTOIBHOTO M KPYTJIOTO KAPMaHOB. 14
4. CBeprieHHEe MacCHBa OTBEPCTHIL.
5. Tokapnas o6paboTKa.

5 3ader. [logroroBka kx 3a4eTy 2

Bceero 52




5.2.01eHOYHbIE CpPEACTBA, HCNOJb3yeMble IS TEKYLIero KOHTPOJISI YCIeBaeMOCTH H
MPOMEKYTOYHOH aTTecTalu 00y4aloIuXCcs 10 HTOraM OCBOCHUs JMCHMILIMHBI, HX BHAbI H
(popMBbI, TPeOOBAHUSI K HUM H IIKAJIbI OLCHUBAHHUA NPHBEICHbI B NPHJIOKEHUH K padouei
nporpamMme  JMCHHILIHHBI «Doup OLICHOYHBIX CPeacTB» no  JMCUHUILINHE
«IIporpammupoBanue crankos ¢ YIIY», koropoe o¢gopmisiercs B BHAE OTAEJbBHOIO
JOKYMEHTa

6. YueOHO-MeTOAUYecKOe U HHPOPMAIHOHHOE o0ecTieueHne U CIUTIIHHBI

a) OcHoBHas JuTEpaTypa
Ne Ton

HaumeHoBaHHE KHUTH
n/n HM3aHHUA
YemuypoB, M. C. OGopynoBanue ¢ UIIY MammHOCTPOWTEIBHOTO IPOHM3BOJACTBA U
nporpamMmHasi 06paboTka [IneKkTpoHHbIi pecypc] : yueonoe nocodue / M. C. Yenuypos,
1 E. M. XykoB. — DNeKTpoH. TeKCTOBbIE AaHHble. — benropon : benropoackuii 2015
roCyJapCTBEHHBIN TexHonorndeckui yausepcurer um. B.I'. Illyxosa, 9bC ACB, 2015.
— 190 c. — 2227-8397. — Pexum gocrtyna: http://www.iprbookshop.ru/66667.html
Makapos, B. I'. IlpoextupoBanue 1H(ppOBOH CHCTEMBI YNpaBICHUS aBTOMATHYECKOM
JIMHUM CTaHKOB [DJEKTPOHHBIH pecypc] : ydeOHoe mocodbue / B. I'. Maxkapos. —
2 DNeKTpOH. TeKCTOBBle naHHble. — Kaszamp : KasaHckuii  HanMOHaJIHHBIH 2014
HCCIICOBATEILCKUM TEXHOJOTHYeCKU yHuUBepcuteT, 2014. — 240 c. — 978-5-7882-
1641-6. — Pexum noctyna: http://www.iprbookshop.ru/62252.html

0) lonoJiHUTE/ILHASA JIUTEPATYpPa
Ne Ton
HaumeHoBaHHE KHUTH
n/n H3AaHuA
ABTOMAaTH3aLUs MOATOTOBKH YIPAaBISIOIIMX MporpaMm s ctankoB ¢ YITY. Yacte 2
[DnexTponHEIi pecypc] : yuebHOoe mocobme mns By3oB / B. WM. AepueHkos, A. A.
1 Komo6os, XK. A. Mpouek [u np.]. — ONEKTPOH. TEKCTOBHIE AaHHBIE. — bBpsHCK : 2012
BpsiHCKmMiT rocynapcTBeHHBIH TeXHMYeCKUil yHuBepcuret, 2012. — 212 ¢. — 978-5-
89838-540-2. — Pexum moctyma: http://www.iprbookshop.ru/7010.html
Jlyaxun, B. K. IlpoektupoBaHHe U NpOrpaMMHpPOBAaHHE OOpPaOOTKM Ha TOKAapHBIX
crankax c¢ UYIIY [DnexktpoHHBI pecypc] : ydeOHOe TmocoOMe IS CTYIEHTOB
Hanpasnenust 151900 / B. K. Jlyukun, B. A. BanuH. — DIJIEKTPOH. TEKCTOBBIE JIaHHBIE.
— Tamb6oB : Tam6oBckuil rocymapcTBeHHBIN TexHH4Yeckuil yHusepcurer, ObC ACB,
2015. — 82 c¢. —  978-5-8265-1397-2. —  Pexum  jgocryna:
http://www.iprbookshop.ru/64558.html

2015

B) lepeYeHb pecypcoB HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHOH ceTn UHTEepHeT

1. Dnexrponnas 6ubaroTeunas cuctema «IPRbooksy http://www.iprbookshop.ru

2. basa nannbix HayuHoit anextponnoii oubnnorexu eLIBRARY.RU https://elibrary.ru/

3. basamgannsix Web of Science https://apps.webofknowledge.com/

4. baza nanaeix Scopus https://www.scopus.com HNHdpopmannonnas cuctema «EanHoe OKHO
JOCTyTIa K 00pa3zoBareabHbIM pecypcam» http://window.edu.ru

5. CnpaBouHo-nipaBoBas cuctema «apant» http://www.garant.ru

6. bBecrnmarnas snexktpoHHas HHTepHeT OMONIMOTEKa HOPMATHBHO-TEXHHYECKOW JIMTEPATYpPHI
TexJIuthttp://www.tehlit.ru/

7. bBa3za maHHBIX POQECCHOHATBHBIX CTaHAAPTOB MHUHUCTEPCTBA TPYy/a M CONMAITBHON 3alUThI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-
professionalnykh-standartov/

8. depgepanpHas rocyaapcTBeHHas HH(oOpManmoHHas cuctema «HannoHanmbHas 3MEKTpOHHAs
oubmoTeka» https://H30.pd

9. HaumonanbHeIN MOpTan oHNaiH 00ydeHust «OTKpbITOe 00pazoBanue» https://openedu.ru

10. Ba3sl manubIx MUHHCTEPCTBA SIKOHOMHYECKOTO pasButus PO http://www.economy.gov.ru

11. Oduumaneuenii caiit @PenepanbHOr0 areHTCTBA MO TEXHUYECKOMY PpEryJMpOBaHUIO U
metposoruu http://protect.gost.ru/

12. MupoBas 1uudpoBas Oubamoreka https://www.wdl.org/ru/ OnexTpoHHas OubIMOTEKA
Programmer’sKlondikehttps://proklondike.net/


http://www.iprbookshop.ru/66667.html
http://www.iprbookshop.ru/62252.html
http://www.iprbookshop.ru/7010.html
http://www.iprbookshop.ru/64558.html
http://www.iprbookshop.ru/
https://elibrary.ru/
https://apps.webofknowledge.com/
http://window.edu.ru/
http://www.garant.ru/
http://www.tehlit.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyyreestr-professionalnykh-standartov/
https://нэб.рф/
https://openedu.ru/
http://www.economy.gov.ru/
http://protect.gost.ru/
https://proklondike.net/

13. TIpumep o0paboTku JeTanu «Brynkay.
https://kompas.ru/source/info_materials/chpu/bushing.pdf

14. bubnuoTteka Mopynb qIry. ToxapHas obOpaboTka.
https://kompas.ru/source/info_materials/chpu/presentation.pdf

15. http://cncexpert.ru/CNC-milling/CNC-programming.php

16. http://www.ncsystems.ru

17. http://stanoks.com

r) IIporpammHoe oGecnieyeHue

1. Microsoft Office.

2. KOMIIAC-3D.

3. Mach3

4., VueOubi komiuiekT: Mopaynas UITY. Toxapras o6paborka V15 (nmpwioxkeHue s
KOMIITAC-3D V17)

5. SprutCAM 11

6. I10 WinNC SINUMERIK Operate, multiple (Tokapuas + dhpe3epHasi)

7. I10 WinNC Fanuc 311 multiple (Tokapnas + ¢pesepHas)

8. TIO 3D-View multiple (ceteBas nuuen3us) (TokapHas + (pe3epHas)

) Meroaguueckue yKazaHus

1. Pa3zpabotka ympaBmisiolledl mporpamMmbl Al TPaBUPOBKH KOHTypa Ha crtanke c YIIY.
Meronuyeckue  yKa3aHWd K BBIIOJHEHUIO  KOHTPOJBHOW  paboThl 1O  JAWUCUUIUIMHE
«IporpammupoBanue crankoB ¢ YUIIY» mns crynentoB Hanpasienus 15.03.05 «Konctpykropcko-
TEXHOJIOTHYECKOe O0CCIeueHNEe MAIIMHOCTPOUTEIBHBIX MTpPOM3BOACTBY / cocT. M.A. [laBbmoB —
Botkunck: U3a. BO WxI'TY nmenun M.T. Kanamuaukosa, 2018. — 16 c.

2. Pazpabotka ympaBisitoniei mporpaMMBbI JJIsl TOKApHOW 00paboTKU neTanu Ha cranke ¢ YUITY.
MeToauueckre  yka3aHUS K BBIIOJHEHUIO  KOHTPOJBHOW  pabOThl MO  JUCUUIUIMHE
«IIporpammupoBanue crankoB ¢ YUIIY» mis cryaenroB Hanpasiaenus 15.03.05 «Konctpykropcko-
TEXHOJIOTHYECKOe oOecreyeHrne MAaIIMHOCTPOUTENbHBIX Hpou3BOoACTB» / cocT. M.A. JlaBbimoB —
Borkunck: U3g. BO k' TY umenn M.T. Kanammuukosa, 2016. — 13 c.

3. VYuyeOGHo-meroanyeckoe mnocobue Win-3D View Turning. Onucanue mnporpaMMHOrO
oOecnieueHus rpaduueckoll UMUTAIMU (CUMYJISLUMU) TOKapHOH 00paboTku. - MH)KeHepHBIN LEeHTp
Unimatic, 2018.

4. VYyeono-meroamueckoe mocooue Win-3D View Turning. Omnmcanue mTporpaMmMHOTO
oOecrieyeHus rpauyeckoil UMHUTALUK (CUMYISIIMK) Gpe3epHoi 00paboTKU. - MH)XEeHEepHBIN LIEHTp
Unimatic, 2018.

5. Y4yeOGHO-MeToaHYeCKOe TTOCOOUE 10 OpraHu3alli CaMOCTOSTEIbHON paboThl 00yYarOIUXCS:
JUIsi oOydJarommxcst 1mo HampasieHuio nmoArotoBku 15.03.05 - KoHCTpYKTOPCKO-TEXHOJIOTUYECKOE
o0ecreyeHne MAalIMHOCTPOUTENbHBIX Mpou3BoacTB/ coct. P.M. bakupos, E.B. UymakoBa. —
Botkunck: M3n. BO MxkI'TY umenu M.T. Kamammukosa, 2019. — 15 c. — Pexum npocrymna:
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf

6. OdopmiieHre KOHTPOIBHBIX padoT, pedepaToB, KypCOBBIX padOT W MPOEKTOB, OTYETOB IIO
NPaKTUKE, BBITYCKHBIX KBAJU(HUKAIMOHHBIX paldoT: MeToauuyeckue ykazaHus/ cocT.. A.1O.
Vpazbaxtuna, P.M. bakupo, B.A. CmupHoB — Botkumuack: Wzn. BO UxkITY wumenn M.T.
Kanamnukosa, 2018. - 25 C. Pexum JOCTyTa:
http://vfistu.ru/images/files/Docs/metodichka po_oformleniu_v3.pdf

7. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIUNTUHBI:

1. CneuuanpHble OMELIEHUS - y4eOHbIE ayAUTOPUU JI1 NMPOBEIACHUS: 3aHATHH JIEKIHOHHOIO
THUTIA, TPYNIOBLIX U WHAMBUAYAIbHBIX KOHCYIbTALUN, 000PYIOBAHHBIE KOMITBIOTEPOM, TIPOEKTOPOM,
AKPAHOM, TOCKOH, CTOJIAMH, CTYJIbSIMU.

2. ChenuanbHble TOMEIIEHUS - y4eOHbIe ayIUTOPUU JJisl MIPOBEACHUS: 3aHATUH TaOOPaTOPHOTO
TUIIA, TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTALUN, 000pyI0BaHHBIE CIIEIIMAILHBIMU TPUOOpPAMH U
YCTaHOBKAaMH, JOCKOM, CTOJIaMU, CTYJIbSIMH.


https://kompas.ru/source/info_materials/chpu/bushing.pdf
https://kompas.ru/source/info_materials/chpu/presentation.pdf
http://cncexpert.ru/CNC-milling/CNC-programming.php
http://www.ncsystems.ru/
http://vfistu.ru/images/files/Docs/metorg_po_sam_rabote.pdf
http://vfistu.ru/images/files/Docs/metodichka_po_oformleniu_v3.pdf

3. CrenuanbHble MOMEMIEHUS - Y4eOHBIC AYAUTOPUU HJSI MPOBENEHUS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTallud 00ydarommxcs, 000pyJAOBaHHbIE JOCKOH, CTOJaMH,
CTYJIbSIMHU.

4. CrneuuanbHble TOMEUICHUS - Yy4eOHble ayIUTOPUHM JJisi OpraHu3ali M MPOBEACHUS
CaMOCTOSITENILHOM ~ pabOThI  CTYJNEHTOB, OOOpPYAOBAaHHBIE KOMIIBIOTEPAMH C BO3MOKHOCTHIO
MOJIKIIIOUEHUS K ceTH «IHTepHeT», CToIaMH, CTYJIbIMU.



Jlucer yrBepskaenusi pabo4eii nporpaMmbl JHCHUIIHHBI HA y4eOHbIH roj

PaGouasi mporpaMMa AMCUMILIMHBI YTBEp)KAEHA HA BeACHUE Yy4eOHOro mpouecca B y4yeOHOM
roay:

«CormacoBaHo»:
YueOHbIi 3aBeAyIoumi Kadeapoi,
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MHWHOBPHAYKU POCCUN
BoTtkunckmii Grmman
DenepanbHOTO rOCY1apCTBEHHOTO OIOKETHOTO 00pa30BATEIBHOTO YUPEIKICHHS
BbICILIEr0 00pa30oBaHUs
«>KeBCKHM IOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET
nvenn M.T. KanamHukoBay»

(B® ®T'BOY BO «MkI'TY umenu M.T. KananraukoBay

Kadenpa «TexHomoruss MammmHOCTPOSHUS U IPUOOPOCTPOCHUS»

®OHJT
OIIEHOYHBIX CPE/JCTB

MO JUCLUTIAHE

IIporpamMmmMupoBaHie CTAHKOB C YUCJIOBBLIM IPOTrPaMMHBIM VIIPaBJIEHUEM
(HAaMMEHOBaHHE MUCIUTIIAHBL)

15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOrHYecKoe obecneueHrue MalnHOCTPOUTENbHBIX

OPOU3BOACTB»
(ubp ¥ HAUMEHOBAHKE HANIPABJICHHUS/CHEINATBHOCTH)

TexHoa0r1s MalIuHOCTPOCHUS
(HanMeHOBaHUE MPOQUIIS/CTICITHATEHOCTH/MarHCTEPCKOM TIPOrPaMMET)

OakanaBp
KBaJIH(DUKAITUA (CTCHGHB BBIHyCKHHKa



(oH1a OLIEHOYHBIX CPEACTB
no gucuumianuae IporpamMvupoBanue crankoB ¢ UITY

(HaMMEHOBAHKE TUCITUTLIAHBI)

Ne /it KonTponupyemsbie Koa konTponupyemoi HaumenoBanue
paszensl (TeMbr) KOMIIeTeHIMH (KU e OILICHOYHOT'O CPEJICTBA
JUCIUIUIMHBI® YaCTH)
1. OCHOBBI YHCTIOBOTO
IIPOrPAMMHOTO MK-16 OTBeTHI Ha BOIIPOCHI Ha
yIPABIICHUS JICKILHH.
2. Beenenue B
IIPOrPaMMUPOBAHHE K-16 OTBeTHI Ha BOIIPOCH! Ha
00paboTKu TTCHTHH.
3. CtpykTypa yrpaisrouen Pabora Ha mabopaTopHBIX
IPOrPaMMBI. 1K-16 3aHATUAX: TEKYIIUI
KOHTPOJIb BBIITIOJTHEHUA
3alaHUN.
4. PazpaboTka PaGora Ha 1a60paTOPHBIX
YIPABISIOMX NPOrPaMM | [1K-16 3aHATHAX: TEKYLMH
KOHTPOJIb BBIITIOJTHEHUA
3alaHUN.
5.

3auer

® HaumeHoBaHHUe TeMBI (pa3zeina) win TeM (pas3aesoB) B3sATH U3 paboveil MporpaMMbl JUCIIUTUIHHBL.




ONUCAHUSA SJTIEMEHTOB ®OC

Haumenosanue: 3a4et
Ilpeocmaesnenue ¢ @OC: niepeyeHb BONPOCOB
Ilepeuens 6onpocoe ona npoeedernus 3auema:

1.

2.
3.
4

o

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.

33.

Otnuuue cranka ¢ YIIY or cranka ¢ pydyHbIM ymopaBieHuem. I[lpeumyiectBa oT
MCIIOJIb30BaHus cTaHKOB ¢ UIIY.

KoHncTpykius u npuHIun padoThl IArOBOT0 3JIEKTPOIBUTATEIIS.

OcHosHnble cocTaistonie CUITY.

[Tpunumn ¢yHKIIMOHUPOBAHUS MOJCUCTEMbI 00paTHOU CBsI3U. OCHOBHBIEC THUIIBI JATUYHUKOB,
KOTOPBIE UCIOJIB3YIOTCS B TIOJICHCTEME 0OpPATHOI CBSA3H.

[IpssmoyronbHas cuctema koopanHat. OnpeaesneHne nojaoKeHUe TOUKH.

ITpoBepka mnpaBwibHOCcTH YII Ha kommbroTepe Pexum DNC. IlocnenoBaTenbHOCTh
IIOJIHOM nIpoBepku YII.

Okpannbiii pexxkum CUITY Distance to go. [ToBenenue cranka rnpu padbote B pexume Single
block.

Haubonee BaxxHbIe TyHKTHI OCHOBHBIX MPABHJI TEXHUKH O€30MACHOCTH MPH IKCILTyaTaluu
craHkos ¢ UITY.

[IpaBuiio «mpaBoil pyKu» JJIsI ONPEAEIIEHUS HAIMPABICHUS OCEM KOOPAWHATHOW CHUCTEMBI
CTaHKA.

ba3oBas Touka mmnunaens. Pabouee cmerienue.

KoMnencanus AJiMHbI THCTPYMEHTA.

[TporpamMmMupoBanreM B aOCOIIOTHBIX U OTHOCUTENIbHBIX KOOPAUHATAX.

Kaap VII. CnoBo gaHHBIX.

OyHKIHUOHATBHBIE TPYyMIbl  koja0B. IlpeumymectBo wmonanbHbiX (G-KOJIOB TMepen
HEMOJAJIbHBIMH.

Crpoxka Oe3zonacHoctu. [lpuunnst ans popmaruposanus YII.

VYckopennoe nepemenienne. Pazauna mexay GO1 u GOO.

Kpyrosas unrepnonsuus, I-, J-, K-cioBa nanusIx.

OcHoBHBIE M-KO/IBI.

[Tonaya oxnaxaaromiei >KUIKOCTH B 30HY 00paOOTKH.

ABTOMaTHUYECKasi CMEHa HHCTPYMEHTA.

[TocTOsIHHBIE LIUKIIBI.

OCHOBHBI€ ITUKJIbI CBEPJICHUSI.

IT;mockocts oTBOAA. Pa3sHuila Mex 1y IIIOCKOCTHIO OTBOJA U UCXOJHOM IIJIOCKOCTBIO.
G-Komp! 17151 aBBTOMAaTHIECKOI KOPPEKIINHU paJnyca HHCTPYMEHTA.

[TpunIMIBI KTaccuUKAIIMKI CTAHKOB C YMCIOBBIM MpOrpaMMHBIM yripasieHuem (UITY).
Ha3nauenue XxapakTepHbBIX CHCTEM KOOPAMHAT, 3aJaBaeéMbIX B paboueill 30HE CTaHKOB C
qIry.

CocTaB 1 yCTpOHCTBO AJIEKTPOoOOOpymoBanus cTaHkoB ¢ YITY.

VYnpasistomas mporpaMMa 1 crocoObl ee co3aHus /it cTankoB ¢ UITY.

CtpyKkTypa ¥ Ha3HaYeHHE OCHOBHBIX PEKUMOB padoThI cTankos ¢ YITY.

CxoncTtBa W pa3nuyusl TPUKIATHOTO U CHUCTEMHOTO MPOTPAMMHOTO OOECIeYeHUs,
HCITOJIB3YEMOTO JIJISI CO3JJaHUs YIIPABIISIIOIIUX POIPAMM.

BriBog pabodero opraHa B MCXOJHOE MOJIOKEHHE (3a7jadya KamuOpPOBKM): Ha3HAYCHHE,
00T aNrOpUTM.

3ajaHue HYJIEBBIX U UCXOJHBIX TOUEK, pa3MepHas MpuBsi3ka nHCTpymeHTa. Koppekuus Ha
paauyc (hpe3sl Ipu KOHTYpHOUH 00paboTKe.

VYcerpolicTBa 3aKperuieHUsT M CMEHbl HMHCTpyMeHTa Ha craHke ¢ UYIIY, komannbl
YIPaBJICHHUS] CMEHOW MHCTPYMEHTA. Y CTPOMCTBA MOJa4H 3arOTOBOK HA TOKAPHBIX CTAHKAX.
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35.
36.
37.
38.

39.

40.

41.

42.

43.

44,

45.

. Llenmb 1 0COOEHHOCTH MPUMEHEHUS IIUKIIOB 00pabOTKH.

Coneprkanue KapThl Hajnaaku ctanka ¢ YITY.

IIpeumyiecTBa 1 HenocTaTKU CTaHKOB ¢ UITY.

I'eomeTpuueckas, TexHoOJIOrMYecKass W Jorumdeckas 3azadu cuctembl UIIY crankom.
JocTmwkenne TpeOyeMoW TOYHOCTH M ympaBieHue 3((eKTHBHOCTBIO 00pabOTKH MpU
peuieHny TexHosiornyeckon 3agaun YITY.

dopmar Kaapa ymnpasJSIOLIENd Iporpammsel. UTO peayM3yeTr OAWH KaJIp YIPaBISAIOLIECH
nporpamMmsl cranka ¢ YITY?

OcHoBHBIE cHCcTeMbI KoopauHaT B ctaHkax ¢ UITY. O0mue npaBuia pactoioKeHus: oceit
koopauHat. CriocoObl oTcYeTa mepeMenieH i, 1enecoo0pa3sHoCTh MPUMEHEHUST KaXI0To
crocoba.

Nutepnossimus B cuctemax UITY. I[lpeasaputenpHoe 3amaHue pabouyeld IIIOCKOCTH st
Kpyrosou unrepnoysinuy. Komanasl KpyroBoi U NpsIMOJIMHEWHON MHTEPIIOJISALIAH.
TunoBble KOHCTPYKTUBHBIE 3JIEMEHTBI M CXEMbl TPACKTOPHI PEKYIIUX MHCTPYMEHTOB Ha
TokapHbIX craHkax ¢ YIIY. IlpuBenurte mpumep HporpaMMHUpPOBAHHS LHKIA 00pabOTKU
KOHCTPYKTUBHOTO 3JIeMeHTa (JIF000Tr0 Ha Balll BEIOOD).

TunoBble KOHCTPYKTUBHBIE AJIEMEHTBl U CXEMbl TPAEKTOPHUM pEXYIIMX MHCTPYMEHTOB Ha
dpesepubix crankax ¢ UIIY. IIpuBenute mpumep MporpaMMUPOBAaHUS IMKIa 00pabOTKU
KOHCTPYKTHUBHOTO 3JIeMeHTa (JTF0O0T0 Ha Balll BEIOOD).

Otanbl NOATOTOBKU YIPABIIIONIEH NporpaMmMbl Uit cTaHkoB ¢ UITY.

[IpsiMble M KOCBEHHBIE METOJbl JUArHOCTHKHU, IPUMEHSEMbIE CpPEJICTBA KOHTPOJIA.
KoHTposib 1 [uarHocTrka pexxyimux HHCTPYMEHTOB Ha ctaHkax ¢ YUITY.
ITocnenoBarenbHOCTh HaNaAKU M HAacTpoWku cranka c¢ YIIY. Pasnmuums B Hamagke
TOKapHBIX U (PpE3epPHBIX CTAHKOB

Kpumepuu oyenxu:
[IpuBeneHsl B paznaene 2

Haumenosanue: BOpockl 1711 KOHTPOJISl 3HAHUM B BUJIE TECTOB
Ilpeocmaenenue ¢ @OC: HaOOP BapUAHTOB 3aJaHUN

Bapuanmut 3a0anuii:
1.1. OcHo8bl 4UC1068020 NPOCPAMMHOZ0 YNPABLEHUAL.

1. B crankax ¢ UITY uyepe3 mnuHaens NTpoXoauT KOOPAUHATA:

X,
Y,
Z.

1.2. BeeoeHue 8 npoepammuposarue oopadbomxiu.
2. I'maBHBII Kagp — 3TO:

HEePBBIA Kaap B IPOTpamMMe;

NOCJETHUM Kaap B IPOTpaMMe;

KaJp, coJep:Kaliuii BCI0 HH(POPMaLNI0, He0OXO0AMMYIO /Il BHINOJIHEHHUS JAHHOTO
nepexojaa;
Kazap, copepxkaniui komanay G00.

3. Ctpoxka 0e30MacHOCTH B YIPaBJISIONIEH MPOrpaMMe COIEPIKUT ...
G21G40G80G90
T0101MO06



M30

4.Koner nporpamMmsl 0003Ha4aeTcs ...
G21G40G80G90

T0101MO06

M30

5. ®yukuus G54 o3Hayvaer ...
CMmemenne HyJIst

[TepemenieHre Ha OBICTPOM XOY
CMeHy MHCTpyMEHTa

. PazpaboTka ympagisiolei mporpaMMbl MPOU3BOJIUTCS B CIEAYIOIEH MOCIeI0BaTEIbHOCTH:
. Onpenenenne cxembl 00pabOTKH, BBIOOP TEXHOJIOTHYECKON OCHACTKU M PEKUMOB PE3aHHUS.

. Onpenenenue Hyms AeTaIN

. [IporpamMMupoBanue JBUKEHUN HHCTPYMEHTOB.

AW N = O

. OTnanka nporpaMmel.

. ITocneoBaTeIbHOCTH OJIOKOB YIIPABJISIOIICH IPOrPAMMBI:
. Ctpoka 6e30I1acHOCTH.

. 3alaHue HayaJIbHBIX YCIOBUN

. brok 06paboTKH MOBEPXHOCTH.

AW N =

. Konern nporpamwmsi.

1.3. 'eomempuueckue 0CHOBbL NPOSPAMMUPOBAHUSL 0OPAOOMKU NOBEPXHOCHIELL.
8. Anpec C o603Ha4aeT MOBOPOT BOKPYT OCH ..

X;

Y,

Z.

9. Anpec B 0603HauaeT moBOPOT BOKPYT OCH ..
X;
Y;
Z.

10. Anpec A 0603Ha4aeT MOBOPOT BOKPYT OCH ..
X;
Y
Z.

11. B 3anucu G02 X50 Y50 I-50 JO anpecom I 3anaercs

Koopaunara HayajibHON TOYKHU OKPYKHOCTH OTHOCHUTEJIHHO LEHTPA OKPYKHOCTH M0 ocu X
KoopanHata HaganbHOM TOUYKH OKPY>KHOCTH OTHOCUTENBHO IIEHTPA OKPYKHOCTH 10 ocu Y
PaccrosiHHe, Ha KOTOPOE JIOJDKEH NEPEMECTUTHCS HHCTPYMEHT

12. B 3ammucu G02 X50 Y50 I-50 JO agpecom J 3amaeTcst



Koopaunara HauaJibHOM TOUKH OKPY>KHOCTH OTHOCUTEIBHO LIEHTPA OKPYKHOCTH MO OCU X
Koopannara Ha4aibHOMH TOYKH OKPY’KHOCTH OTHOCUTE/IBHO IIEHTPA OKPYKHOCTH 1O ocu Y
Paccrosinue, Ha KOTOpOE JOJIKEH NEPEMECTUTHCS HHCTPYMEHT

13. B 3anmucu G02 X50 Y50 R50 anpecom R 3anmaercs

Paaunyc okpyxHocTH

Koopaunara HayanbHOM TOUKH OKPY>KHOCTH OTHOCUTENIBHO ILIEHTPa OKPY>KHOCTH MO OCU X
PaccTosHue, Ha KOTOpOE A0JKEH NEPEMECTUTHCS HHCTPYMEHT

14. Cxema, nmoka3aHHasi Ha pUCYHKE OIPEACIISET ...

+X(+Ywru+Z)

+A(+Buru +¢)

ITonoxurenpbHOE HANPABICHHUE TIOBOPOTA BOKPYT OCEN KOOPIANHAT
ITonoxuTenbHOE HANPABIEHNUE OCEN KOOPAUHAT
Hanpasnenue cMenieHus Hys.

1.4. I[Ipedcmasnenue mpaekmopuu nepemeujeniss UHCmpymeHma.

15. Tlpu 3apanun komanael GO1 00s3aTeNnbHO TOMKHBI OBITH 331aHHI ...
KoopanHatbl KOHEYHO#H TOYKH, CKOPOCTH MOAAYHU

HarpaBJI€HUE U CHJIA MOJauu

KBJIUTET U LIEPOXOBATOCTh 00pabaThIBaEMON MOBEPXHOCTU

16.

GO03 onpenenser kKOMaHIy:

JIMHENHON UHTEPIIONALUY;

KPYTOBOM MHTEPIOJIALMHU 110 X0y YaCOBOM CTPEIIKH;
KPYroBOH HHTEPNOJAALMU IPOTHB YaCOBOM CTPEJIKH;
OTHOCHTEJIbHBIE KOOPINHATHI.

17. Kagp G02 X50 Y50 I-50 JO Z5 3amaer
BuHTOBYI0 HHTEPIIOJIALIHIO

KpyroByro HHTEpHOIALMIO

JInHelHyI0 UHTEPIOJIALIUIO

18. Komanna G90 o3nauaer ...

3anaHue KOOPAUHAT B a0COJTOTHOI cucTeMe
3aaHue KOOpAMHAT B OTHOCUTENILHOM cucTeMe
OTMeHY NOCTOSTHHOTO 1IMKJIA



19. Komanna G91 o3Hayaer ...

3agaHue KOOpAWHAT B aOCOJIIOTHOW CHUCTEME
3agaHue KOOPAMHAT B OTHOCUTEJIBbHOI ccTeMe
OTMeHY NOCTOSSHHOTO LIUKJIA

1.5. IlooecomosumenvHuvle u 6cnomozamesibHvle QYyHKYUU

20. ®yukuun G — 3710 :
NMOJATrOTOBUTEILHbIE KOMAH/IbI;
TEXHOJIOTHYECKHE KOMAaH/IbI;
BCIIOMOTaTeIbHbIC KOMAaHIbI.

Haumenosanue: xonHTpoapHas padora
Ilpeocmaesnenue ¢ @OC: HaOOp BapUAHTOB 3aJaHUN
Bapuanmui 3a0anuii:

KonTtponbshas padora Nel.
1. Pa3paboTka ympasistonieii mporpaMmsl it cranka ¢ UITY ans dpesepHoit o06padboTku

neranu «Koprmycy.
Tabmuna ¢ pazmepamu:

L 11 12 13 H bl b2 D d R r

Bapuant

150 (120 (70 70 100 |30 20 25 15 25 10

140 (110 (50 50 80 25 25 20 12 15 10

160 |120 (60 50 |90 20 |20 26 13 20 5

155 |115 |55 65 70 25 15 20 10 15 5

170 (140 |60 80 100 |30 20 40 20 25 15

OO W DN

165 (130 (60 70 90 30 15 30 20 20 10
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Kontponsnas padota Ne2.

3ananue 1: PacmmdpoBka koja yrpasisoiend mporpaMmsl it cranka ¢ UITY.
T5 M06 (SVERLO_CENTR_D2_5)
G54 GO0 G94 G90 G17 G40 X20. Y-60.
GO0 G43 Z34. H5 S1528 M03

MO8

G98 G81 X20. Y-60. Z11.399 R16. F57
Y-20.

X40. Y-40.

X60. Y-20.

Y-60.

G80

M09

MO05

MO01

3amanue 2: Pa3zpaborka G-koaa ympasistomieit mporpamMmel it ctanka ¢ UITY.
OTanbl BHIIOJHEHUS! KOHTPOJIBHOM pabOThI:
1. Co3gats 3D Mozens 1 acCONMAaTUBHBIA paOOUnid YePTEK IS IeTaH.

2. HazHadyeHHe TeXHOJIOTHYECKHUX OIepaIfii U MepexoI0B 00pabOTKH.
3. BIOop pexyIiero HHCTpyMeHTa.

4. Pacuer pexXUMOB pE3aHUs:

5. IlocTpoeHune SKBUIMCTAHTHI U HAXOXKIEHUE KOOPAMHAT OMOPHBIX
TOYEK IKBUAUCTAHTHI. BBOI MCXOMHOM TOUKH PEXKYIIEro HHCTPYMEHTA.
6. ITocTpoeHne cxeMbl HalaIKu.

7. CocTaBiieHre KapThl HOJArTOTOBKY MH(GOpMaIUK.

8. CocraBiieHue ynpasJsoIeld IpOrpaMMBl.
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Kpumepuu oyenxu:
IIpuBeneHsl B pazuene 2.



2 KpuTepuu OlleHKH:

YpoBeHb OCBOEHHSI KOMIETEeHIIUH

Komnerenuuu Jeckpuntopsl Bua, popma Komnertenuus ocBoeHa*
OLIEHOYHOI' 0 OTJINYHO XO0poIIo YAOBJIETBOPUTEILHO HeyI0BJIETBOPUTEILHO
MEePONPHUSTHS

ITK-16 Crioco6HOCTB 31: 3naer KounTponbnas pabota. IIpaBUIBHO BBIIOJIHEHBI BCE [IpaBuibHO BBINOIHEHA GOJIbIIAS 3aaHus BBIOJIHEHBI Ooliee 3aaHust BBIIOJIHEHBI
OCBaMBaTh Ha PAKTUKE 1 KHHEMaTHYECKYIO 3amanust. [IpogemMoHCcTpUpoBaH | wacTb 3agaHumil. [IpucyrcTByroT YeM HaIloJIOBUHY. MeHee YeM HallOJIOBUHY.
COBEpILICHCTBOBATD CTPYKTypa U BrinonHeHye TeCTOBBIX | BBICOKHI YpOBEHb BIaJICHHS HE3HAYHUTEIbHbIE OIIHOKM. ITpucyTcTBYIOT CepbE3HbIE IponemoncTpupoBaH
TEXHOJIOTHH, CUCTEMBI U KOMIIOHOBKa 3a7aHuil. MmarepuanoM. [IposBieHs! IIponemMoHCTpUPOBAaH XOPOIIHIA OLIMOKH. HEY/IOBJICTBOPUTEIIbHBIN
cpencTsa CTaHKOB, CHCTEMBI TIPEBOCXOIHBIE CIIOCOOHOCTH YPOBEHb BJIAJICHHSI MAaTEPHAIIOM. ITpoxemoHCTpHpOBaH YPOBEHb BJIaJICHHS
MaIIHHOCTPOUTEIBHBIX YIIPaBICHHS UMH. IPUMEHATh 3HaHUsA ¥ yMeHus K | IIposiBieHs! cpefHue CocOOHOCTH YIOBJIETBOPUTEIIBHBII marepuanoM. [IposiBiieHbI

[IPOHM3BOJICTB, Y4aCTBOBATh
B pa3paboTKe ¥ BHEPEHUHU
ONTHMAJIbHBIX TEXHOJIOI Ui
U3TOTOBIICHHUS
MaIIHHOCTPOUTEIBHBIX
U3JICNHH, BBIIOIHATh
MEpOIPHUSTHS 10 BBIOOPY U
sdpexTHBHOMY
HCHOJIb30BaHUIO
MaTepHaJIOB,
00opyoBaHus,
HUHCTPYMEHTOB,
TEXHOJIOTHUECKON
OCHACTKH, CPEJICTB
JIMAarHOCTHKH,
aBTOMATH3allHH,
JITOPHTMOB U [IPOrPamMM
BBIOOpA M PacueTOB
apamMeTpoB
TEXHOJIOTHYECKHX
IIPOLIECCOB UL HX
peaan3ary.

V1: Ymeer
T0J1b30BATHCS
HHCTPYMEHTaJIbHBIM
¥ IPOTPaMMHBIMHI
Cpe/CTBaMH
MHTEPaKTHBHbIX
rpapuuecKuxX
cucTeM,
aKTyaJbHBIX JUIS
COBPEMEHHOTO
HPOU3BOJICTBA.

BBIIOJIHEHUIO KOHKPETHBIX
3aJIaHAN.

NPUMCHATh 3HAHUA U YMECHUA K
BBITIOJTHCHUIO KOHKPETHBIX SaI[aHI/If/’I

YPOBEHb BJIaICHUS
Martepuanom. [IposiBiieHb
Huskue CrocoOHOCTH
MIPUMEHSTh 3HAHUS U YMEHUS
K BBITIOJIHEHU IO KOHKPETHBIX
3aJaHNM.

HE/IOCTATOYHBIE
CIIOCOOHOCTH IIPHMEHSTh
3HAHUS U YMEHUS K
BBIIIOJIHCHUIO

BBICTABIISICTCS
oOyyarouiemycs,
00HapyXKHBIIEMY TIPOOEITBI
B 3HAHUSIX OCHOBHOTO
yueOHOTo MaTepHaa.
Ouenka cTaBUTCS
00y4aroIIMes, KOTOpBIe
HE MOTYT TPOJOIKUTH
00yteHNe WM IPHCTYINTh
K TIpo(heCCHOHATBHOM
JESITEIIBHOCTH T10
OKOHYaHUH
00pa3oBaTeIbHOTO
yupexaeHus 6e3
JIOTIOJTHUTEIILHBIX 3aHATHI
110 paccMaTpUBaeMoit
JMCLHUILIAHE.




V2: Vmeer
pa3pabaTeiBaTh
QITOPUTMBI
LICHTPAJIN30BaHHOTO
KOHTPOIIS
KOOPJIMHAT
TEXHOJIOTMYECKOro
00BEKTa.

H1: Binageer
HaBBIKaMH PabOTHI C
JNIEKTPOTEXHUYECKO
i armaparypoi u
IJIEKTPOHHBIMHU
YCTPOHCTBAMH.

H2: Binageer
HaBBIKAMHU
[OCTPOEHHUSI CUCTEM
ABTOMATHYECKOTO
yIIpaBIIeHHS
CHCTEMaMH U
[POLIECCAMH.

3aiura 1a00paTOPHBIX
pabot

BBICTABIICTCS CTYICHTY, €CIIN
3a/[aHKe BBIIIOJIHEHO B ITOJIHOM
00BéMe ¢ cobmoeHIeM
HEO0OXOIUMOM
[0CIIeIOBATEIEHOCTH.
CryneHTsl paboTaroT
HOJIHOCTBIO CAMOCTOSATEIIBHO:
HOoA0MPArOT HEOOXOMMMBIE TSt
BBIITOJHEHHSI IIPe/IaraeMbIX
paboT B 3a/]aHUH HCTOYHUKU
3HaHMi, OKa3bIBAIOT
HEOOXOMMBIE IS TPOBEACHUS
MPAaKTHYECKOU paboThI
TEOPETHYECKUE 3HAHH,
[PAKTUYECKUE YMECHHS U
HAaBBIKH.

BEICTABILIETCS CTYIEHTY, €CIIU
3alaHHe BBIIOJIHEHO B IIOJTHOM
00BEME U CAMOCTOSATEIBHO.
JlommycKaloTest OTKIIOHEHHS OT
HE0OXOAUMOI ITOCIIET0BATEILHOCTH
BBITIOJIHCHUS], HE BIIMSIONINE HA
MIPaBUIBHOCTh KOHEYHOT'O
pe3ynbTaTa. CTYIeHTHI HCIOIb3YIOT
yKa3aHHbIE [IPETIo/[aBaTeeM
HCTOYHHKH 3HaHUH, BKJIFOYAsI
CTpaHHIBI aTiIaca, TaOIMIEl U3
MPHIIOKEHUS K YUeOHHUKY,
CTpPAHHUIBI U3 CIIPABOYHON
JIUTEPATYPHI [0 IIPeIMeTy. 3a1aHnue
[I0Ka3bIBACT 3HAHNE YHAIUXCS
OCHOBHOT'O TEOPETUYECKOr0O
MaTtepHala ¥ OBJIa/ICHIE YMCHUSIMH,
HEOOXOIMMBIMH JIJIS
CaMOCTOSTEIILHOTO BBITTOJHECHUS
paboTsl. MoOryT OBITH HETOYHOCTH U
HEOPEKHOCTH B O(OPMIICHUN
Pe3yNbTaToB PaboTHIL.

BBICTABIISIETCS CTY/ICHTY,
€CIIM 3aJjaHHe Ha paboTy
BBITIOJIHSCTCS 1
odopmitsieTcs: cTyIeHTaMu
IIPU HOMOIIN
[peroaBaTess WK
XOPOIIO NOArOTOBJICHHBIX
1 yXKe BBIOJIHCHHBIX Ha
«OTJIINYHOY» aHHYIO paboTy
cryzneHros. Ha
BBITIOJIHEHHE 3a/IaHUS
3aTPaYnuBACTCSI MHOTO
BpeMEeHHU (MOXKHO J1aTh
BO3MOXHOCTB JI0/IeNaTh
paboty nmoma). CTyaeHThI
I0Ka3bIBAIOT 3HAHUS
TEOPETHYECKOro
MarepHaia, HO
HCHBITHIBAIOT 3aTPYHCHHE
MIPU PELLICHUH KOHKPETHOM
3a1ay4n.

BBICTABJLSIETCS, €CIU
CTYZEHTHI I0KA3bIBAIOT
IJIOXO0€ 3HAHUE
TEOPETHYECKOI0
MaTepHaa i OTCyTCTBHE
YMEHUS IPHMEHHTb
3HAHUS K PEIIEHUIO
MIPaKTUYECKOH 3a/[auH.
PyxoBozacTBO 1 Homors co
CTOPOHBI TIPENoaBaTess i
XOPOILO ITOATOTOBICHHBIX
CTyIEHTOB Hed(PEKTUBHEI
10 IPUYUHE IUI0XO0H
TIOATOTOBKH CTYIEHTA.

B2: 3naer cpenctpa
1711 KOHTpOJIS,
[McTIBITaHuUH,
[THarHOCTHKH U
l[AlaITHBHOTO
[yTIpaBIIeHHS
loGopyoBaHnEM.

V3: Ymeer
[paccYnTHIBATH
OTHOKOHTYpPHbIE U
HOTOKOHTYPHBIE
cHCTEeMBI
[ABTOMATHYECKOTO
[perympoBaHust
[MPUMEHUTEBHO K
[FEXHOJIOTHYECKOMY
loOBeKTY.

IH3: Baageer
[HaBBIKAMU
[MPOCKTUPOBAHHS
[MPOCTBIX
MpOrpaMMHBIX
[AITOPUTMOB 1

Pabora Ha
11abopaTOPHBIX
3QHATHAX: TEKYIINH
KOHTPOJIb BBITIOJTHEHUSI
3aJaHNH.

IIpaBUIBHO BBINOIHEHBI BCE
3ananust. [IponemoncTpupoBan
BBICOKHI YPOBEHb BIIAJICHUS
MmarepuanoM. [IposBienst
MIPEBOCXOHBIE CIIOCOOHOCTH
TIPUMEHSTh 3HAHUS U YMEHUS K
BBINOJTHEHUIO KOHKPETHBIX
3aJaHUM.

[IpaBriIbHO BBINOIHEHA GOJIbIIAS
yacTb 3afanuil. [IpucyrcrBytor
He3HAYHUTEIbHbIE OITHOKH.
TIponeMoHCTpHpPOBaH XOPOILIHUiA
YPOBEHb BIIAJICHHS MAaTE€PHAIIOM.
IMposiBeHBI cpeTHIEe CIIOCOOHOCTH
MPUMEHATH 3HAHUS U YMEHUS K
BBIMIOJTHEHUIO KOHKPETHBIX 3aJaHHI

3amaHus BBITIOJIHEHB Ooliee
YeM HaloJIOBHHY.
IpucyTcTBYIOT CEphE3HBIE
OIINOKH.
IIponemoncTpupoBan
YIOBJIETBOPUTENIBHBIN
YPOBEHb BIIAJICHUS
maTepuanoM. [IposBieHst
HI3kne CriocoGHOCTH
MIPUMEHS T 3HAHUS 1 YMEHUS
K BBITOJTHEHHIO KOHKPETHBIX
3a71aHUH.

3ajaHys BHITIONHEHBI
MEHee YeM HarloJIOBUHY.
IIponemoncTpupoBaH
HEY/IOBJIETBOPUTEIBHBII
YPOBEHb BlIaJIeHUs
Martepuanom. ITpossieHs!
HEJIOCTaTOYHbIE
CHOCOOHOCTH MPUMEHSTh
3HAaHMA ¥ YMEHHS K
BBITIOJTHEHUIO




[p€an3alnn ux Ha
MI3BIKC

MO/IC/THPOBAHU,
pacdera CHCTeM
3JIEMEHTOB
000py10BaHMs
MalIHnHOCTPOUTEIEH
BIX MIPOM3BOJICTB.

V4. Ymeer
POEKTUPOBATH
POCTBIE
NIporpaMMHBIE
AITOPUTMBI U
Pea30BbIBaTh UX C
TIOMOIIIBIO
COBPEMEHHBIX
cpencrts

H4: Bnageer
HaBBIKAMH HaJIaJKH,
HACTpPOUKH,
PEryIHpOBKH,
00CITy)KUBaHUS
TEXHHYECKHX
CPEZCTB U CHCTEM
yIIpaBJICHHS.

porpaMMHUpOBaHHUs.

3HaHKE OCHOBHOTO y4eOHO-
MIPOrpaMMHOT0 MaTepuaia B
o0beMe, HEOOXOAMMOM IS
JasbHeen yueonl 1
npencrosiieii paboTkl Io
CIEUUATbHOCTH, CIPABUIICS C
BBIITOJIHEHUEM 3aaHHIH,
MIPELYCMOTPEHHBIX
POrpaMMO¥i AUCIHUIUTHHBL.

[POrpaMMHUPOBAHHSL.
leckpunTopbI Bun, popma 3a4eT He3a4eT
OLIEHOYHOT O
MepONpPUSATHS
33: 3HaeT MeTobI 3ayer OO0yyaromuiics oOHapyX U O0yyaromuiics

0OHapyKUJI 3HAUYUTEIIbHBIC
TpOOEITBl B 3HAHUAX
OCHOBHOT'O y4eOHO-
[IPOrpaMMHOTO MaTepHala,
JIOITyCTHII
MPHHIUIHAIBHBIC OIIMOKH
B BBIMOJHEHUH
NIPEelyCMOTPEHHBIX
MPOrpaMMoii 3a1aHUi U He
CrocoOeH NPOJOIKUTD
00y4eHNe WM IPHCTYINTh
10 OKOHYaHUH
YHHBEPCHTETA K
npoecCHOHATEHOH
JIESITENILHOCTH 0€3
JIOTIOJTHUTEIILHBIX 3aHATHI
10 COOTBETCTBYIOLIEH
JMCLUIINHE




