[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®KMO: MakcumoB Anekceli bopuMBHICTEPCTBO HAVKU U BEI

CIIETO OBPA30BAHUSI POCCUIICKON ®EIEPALINNA
LlomxrocTs: mpexggp AR TAYRYE 190 AR PETB I O A SHOMHOE OBPA3OBATEILHOE YUPEXKIEHHE BBICIIEIO OBPA3OBAHMS
[arta nognucanus: 29.09.2023 14:19:07

Veuncanoi nporpaii oy <MOCKOBCKH MOTMTEXHUYECKH YHUBEPCUTET»
8db180d1a3102ac9e60521a5672742735¢18b1ds  (MOCKOBCKHUHM MMOJIUTEX)

CDaKy.HI)TeT MallIMHOCTPOCHHUA

TBEPXJIATO
=2l /E.B.Cadonos/
#2023 .

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

«OCHOBBI NPOrpaMMHpPOBaHNs CTAaHKOB ¢ UITY»

Harmpasnenue noaroToBku
15.03.01 MamuHoCTpOEHHE

O6pa3zoBarenbHas mporpamMmma (mpoduiib MOJrOTOBKH)
«KoMIUIeKCHBbIE TEXHOJIOTMYeCKHe NMPolecchl U 000py/10BaHuE
MAaIIMHOCTPOCHUSD)

KBanmudukanus (cTerneHpb) BHITyCKHUKA
bakaaasp

®opma 00yueHus
3aounas

Mocksa, 2023 r.



Pazpaboruuk:

K.T.H., JOLICHT

/\% /N.B. Manaenkos/

CoraacoBaHo:

3aBenyromuii kadenpoi « TexHomoruu
1 000pyAOBaHUE MAIIUHOCTPOCHUS,
K.T.H., JIOIICHT

y

A0, 2 /S
— \g%/c‘/ld/ z /A .H. Bacuibes/



Conep:xkanue

............................................................................................................................................................. 3
1 Ienu, 3a1a4n U MJIAaHUPYEMbIE PE3YJIbTAaThl O0YUYEHUS 110 JUCHUTUIUHE ......... 4
2 MecTo TUCHUIUIMHBI B CTPYKTYPE 00pa30BaTEILHON MIPOTPAMMBI ......ceevuvvesns 4
3 CTpyKTypa U COACPIKAHUE JUCITATITHHBI ..vvvveisvvreessireesssreessssreesssssensssssesssnsneeans 4
4, Y4yeOHO-MeTOAMYECKOE U HHPOPMAITMOHHOE OOCCIICUCHHUE ...vevvvvveesvveeernvnennns 7
3) MaTepHanbHO-TEXHUYECKOE OOCCIIEUCHHE. ... eeeuvveerrreernreesnreesnresaneeennreennneesnnas 9
6 METOIUYUECKUE PEKOMEHIALIHH ......ceenvreeeurreesueeesasseesssseesassnessssseessnsnesssnsneeens 9
7 DOHJT OLEHOUHBIX CPEIICTB ...vtvveeeesaunrreesesasnrneesessansseeessasnsssesssansssssessssssnneeesans 11



1. He.]'[l/l, 3a/Iavu1 1 IIJIAHUPYEMbIE PE3YJIbTaTbl Oﬁy‘leHl/Iﬂ mo IMCHMIIJINHE

K ocHOBHBIM 1eJIsIM OCBOCHHUS TUCIUILIMHBI « OCHOBBI TPOrpaMMHUPOBaHUs CTaHKOB ¢ YITY »
CJeIyeT OTHECTH:

- TIOJTOTOBKA CTYJCHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKAIIMOHHOU
XapaKTEPUCTUKON OakajaBpa 10 HaIlpaBJICHUIO;

- (opmupoBanue MpoPecCHOHANTBHBIX 3HAHHUI U YMEHUN TI0 TAHHOMY HAIPaBJICHHIO;

K ocHOBHBIM 3agayaM OCBOCHHS TUCHHUILINHBI « OCHOBBI MPOrPAMMHPOBAHUS CTAHKOB C
YIIY» cienyer oTHeCTH:

- U3yYCHHUE U TIPUBUTHEC MPAKTUYCCKUX HABBIKOB IO BOIPOCAM, CBSI3aHHBIM C OCBOCHHEM H
IKCIUTyaTaIluel MaliiH, TEXHOJIOTUYECKOTO 000PYIOBaHUS U TEXHOJOTHYECKHUX MPOIIECCOB B XOJI€
MOATOTOBKHU MPOU3BOJICTBA HOBOW MPOAYKIIUH, TEXHUYECKOMY OCHAIIIEHUIO Pa00YUX MECT, a TAKKe
HAJTaJIKe TEXHOJIOTHYECKOro 000pyA0BaHUs U TIPOTPAMMHBIX CPE/ICTB.

OO6yuenue no aucuuruinHe «OCHOBBI porpamMmMupoBanus crankoB ¢ UITY» nanpaBneHo Ha
dbopMupoBaHUe y 00YJarOIIUXCS CIEAYIOMNX KOMITETESHIUI:

Koa n nHaumeHoBanue komneTeHuii | MHAMKATOPHI TOCTHKEHUSI KOMIIETEHIMU

IIK-1 HIIK-1.6. HaznauaeT TeXHOJIOIMYECKHE
CrocobeH pa3pabaTbiBaTh TEXHOJIOTMUCCKHE | PEKMMBI TEXHOJIOIMYECKHX ONEPALMI
MPOLIECCHI W3COTOBJICHHS | N3TOTOBIICHUS MAIIMHOCTPOUTEIBHBIX U3ICTUI
MAIIMHOCTPOUTENIBHBIX ~ U3ACIMN  CpeaHel CPEIHEN CII0KHOCTH CEPUIAHOIO (MaccOBOIr0)
CJII0KHOCTH CEpUIHOIO (MaccoBoro) | TPOM3BOACTBA

IPOM3BOJCTBA NIIK-1.10. Ucnonszyer CAD-cuctemst, CAPP-

CUCTEMBI ISl peJaKTUPOBAHUS TUITOBBIX
TEXHOJIOTHUECKUX MPOLIECCOB U
TEXHOJIOTHUECKUX MPOILIECCOB — AHAJIOTOB
MalIMHOCTPOUTEIbHBIX U3/IEIUI CpeaHen
CJII0)HOCTHU CEpUITHOTO (MaccoBOTO)
MIPOU3BOCTBA

NIIK-1.19. 3Haer CAPP-cucremsl:
HAaUMEHOBAHHUS, BO3MOXHOCTH U  TMOPSAOK
paboThl B HUX

2. MecTo IUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Z[I/ICI_[I/IHJ'II/IHEI OTHOCUTCA K YHCITY HpO(l)eCCI/IOHaJ'IBHBIX y‘Ie6HBIX JUCHMIIIIMH 4YacCTH,
dbopMupyeMoil ydacTHUKaMu OOpa3oBaTelIbHBIX OTHoWIeHWH, Oa3zoBoro muwkiaa (bl) OOIL
I[I/ICHI/IHJ'II/IHa JIOTUYCCKHU B3aUMOCBA3aHa CO CIICAYIOIUMUA JUCHUIIJIMHAMU WU ITPaKTUKaMH OOII:
- OCHOBBEI MMPOCKTUPOBAHUA ;[eTaneﬁ H Y3JIOB MallluH,

- TexHOIOTUsl MAIIMHOCTPOCHUSI
3. CTpyKTYypa M cojiep:KaHue TUCHHUILIMHbI

OO6mas TpyA0eMKOCTh IUCIUIUTHHBI COCTaBIsIeT 2 3a4eTHhIX(e) equHutl(sl) (72 gaca).
Nzygaercs Ha 9 cemecTpe oOydenus. @opma MPOMEKYTOUHON aTTECTAIIUH - 3aUeT.

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

3.1.1.3a04nas ¢popma oOydeHuUs



Ne . KoaunuecTBo CemecTpbl
Buna yuyeOHo# padoThI
n/n 4acoB 9 cemecTp
1 | AyauTopHble 3aHITHS 16 16
B Tom uncne:
1.1 | Jexuun 2 2
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATUS
1.3 | JIabopaTopHbIe 3aHITH 14 14
2 | CamocTosiTesibHasi padoTa 56 56
B Tom uncrne:
2.1 | IToaroToBka u 3amuTa Ja60paTOPHBIX 14 14
pabot
2.2 | CamMOCTOSATEIBHOE N3YYEHHUE 42 42
3 | [IpomeskyToyHAas aTTeCTAUS
3advet/nud.3ayer/7K3aMeH 3aqyer 3a4er
Hroro 72 72
3.2 TemaTnuyeckuii NJIaH U3y4eHHUs TUCHHINITHBI
(o popmam oOyueHwHs)
3.2.1. 3aounas ¢opma oOyueHUs
TpynoeMKOCTb, 4ac
AynutopHas paéora =
o L e = 2
Ne Pasnennl/TemMbl o < 5 % . i“ g % § s
n/n AUCHMILTHHBI 3 = § o é S é 2| 88
§ 05 |Fifgs)ic gt
= S % 5 S 5 a g
EE |2 |E%|:
o
1 TexHonornueckasts IOATOTOBKA 0,2 2 6
MpOM3BOACTBA Ha craHkax c YIIV.
UucnoBoe MNporpaMMHOE YIpaBIECHUE
o0opyaoBaHEM
2 ®dopmar YIPaBIAOLEN 0,2 2 6
MIPOTPaMMBI. KoaupoBanue
MOATOTOBUTENBHBIX (PYHKIIUN
3 [IporpammupoBaHue IUKIOB 0,2 2 6
4 Koauposanue 0,2 2 6
BCITOMOTaTEIIbHBIX GYHKITUH.
[TporpamMmmupoBanwme pa3MepHBIX
MepeMEIICHUN
5 Ocobennoctu pazpabotku PTK 0,2 2 6
Ui ppe3epHBIX U MHOTOONIEPAIMOHHBIX
CTaHKOB




6 JIuneiinas MHTEPIIOJISLINSL. 0,25 1 6
3ajgaHue pa3MepoB B IPHUPALICHUSX.
3aganue pa3MepoB B aOCONIOTHBIX
3HAUYeHHWSX. BBoj miaBaromiero HyJIs.
Hapesanue pe3nOs.

7 [IporpamMmmMupoBaHuE COCTOSHHS 0,25 1 6
ctaka. [IporpamMmmupoBaHre KOPPEKIHH
WHCTPYMEHTA. [IporpammupoBanwe
noanporpamMM.  Pa3paboTka  KapTsl

HaJTaJIKH.

8 Hacrpoiika TOKapHBIX CTaHKOB C 0,25 1 6
UITY. Hactpoiika ppe3epHBIX CTAHKOB C
qIry

9 OcHacTka (¢pe3epHOro CTaHKa. 0,25 1 8

[IpuBsi3ka 3aroTOBKM U  PEKYLIETO
WHCTPYMEHTa Ha (pPE3epHOM CTaHKE.
Hacrpoiika MHOI'0OIIEPallMOHHBIX

crankos ¢ UITY

3.3 CoaepxaHue TUCHUNIHHBI

1. TexHomoruueckasi MOATOTOBKa Mpou3BojJcTBa Ha crtankax ¢ YIIY. UucnoBoe mporpammHoe
ynpasieHue obopyaoBanueM. OCOOCHHOCTH MPOEKTUPOBAHHS TEXHOJOTMUYECKOTO Mpollecca Ha
crankax ¢ UYIIY. Cucrema xoopauHaT U 0a30Bble TOUYKH cTaHKa. CTpyKTypa yHpaBIlISIONICH
MIpOrpamMMBbl

2. ®opmat ynpasistoleii mporpaMmmsl. KonupoBaHue noAroTOBUTENbHBIX (DyHKIHIA
3. IlporpaMMupoBanue HUKIOB. TeXHOIOIMYECKHE PELICHUS B IIUKJIAX.

4. KoaupoBaHue BcromorarenbHbIX (yHKIMHA. IIporpaMmupoBaHue pa3sMepHBIX INepeMEelIeHUH.
Pa3paboTka pacueTHO-TEXHOJIOTUYECKON KAPTHI.

5. Ocobennoctu paspadorku PTK nns ¢ppesepHbIX 1 MHOrOONEpallMOHHBIX CTAHKOB

6. JlnneliHas MHTEPNOJANHS. 3aJaHHe Pa3MEPOB B MPUPAIICHUIX. 3alaHUe Pa3MepPOB B a0COTIOTHBIX
3HayeHusAx. BBoj masaromero nyns. Hapesanue pe3bObl.

7. TlporpamMmmupoBaHHE COCTOSHHMSI CTaHka. lIporpaMMupoBaHHe KOpPPEKIHMH HHCTPYMEHTA.
[TporpammupoBanue nojamnporpaMm. PazpaboTka KapThl HaJIaIKH.

8. Hacrpoiika Tokapubeix crankoB ¢ YITY. Hactpoiika ¢peseprsix crankos ¢ UITY. Iloaroroska,
HACTPOHKa M YCTAaHOBKA PEXYILEro U BCIIOMOTaTeIbHOr0 HHCTpyMeHTa. OcOOeHHOCTH pa3padoTKu
PTK nns TokapHbIX CcTaHKoOB. TpeOoBaHHS K PEXYyIIEMy HHCTPyMEHTY JUisi cTaHkoB ¢ YIIVY.
YcraHoBieHue pabounx OpraHoB CTaHKA B MCXOTHOE TMOJI0XKEHHUE.




9. OcHactka ¢pe3epHOro cranka. [IpuBsi3ka 3aroTOBKH M PEXYIIETO HHCTPYMEHTA Ha (pe3epHOM
cranke. Hactpolika MHOroonepanmoHHbIX cTaHKoB ¢ UITY

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHUYECKHUX H JTa00PATOPHBIX 3aHATHH

3.4.1. JlabopaTopHble 3aHATHUS

JlaGopaTtophnast pabota Ne 1
W3zyuenue ycrpoiictBa ppeseproro muorouesneBoro cranka ¢ YIY mogenu MIKRON VCE 600 Pro

JlaGopaTtopHas pabora Ne 2
Nzyuenune ocuoB nporpammupoBanust HEIDENHAIN iTNC 530 gy ¢ppesepHoro ctanka

JlaGopaTtopHnas padora Ne 3
Nzyuenne cranmaptabix mukinoB YUITY HEIDENHAIN iTNC 530, ycraHoBieHHOH Ha Gpe3epHOM
ctanke MIKRON VCE 600 Pro

JlaGopaTtopHnast pabora Ne 4
Nzyuenne pexxumoB padoTsl ctanka moaenu MIKRON VCE 600 Pro cucremoit ynpasienus
HEIDENHAIN iTNC 530

JlaGopaTtopnas padora Ne 5
N3ydenne nanenu oneparopa v MaHeIN YIIPABJICHUS CTAHKOM ¢ KOHTYPHOUH CHCTEMOU yIpaBIICHUS
HEIDENHAIN iTNC 530

JlaboparopHas pabota Ne6
W3yueHue 3aaHust BCIIOMOTATEIbHBIX (QYHKIMNA, KOPPEKIMi 1 QYHKIIMH [OIBOA U OTBO/IA Ha
KOHTY].

JlaGopaTtopHas padora Ne 7
N3ydenne anroputMa 3aaHusl HHCTPYMEHTa Ha 00pa0OTKy U IPOrpaMMHUPOBAHUE PEKUMOB
00paboTKH.

JlaGopatopHas pabota Ne 8
W3ydenue nopsiaka mporpaMMHUpPOBaHus (pe3epHBIX OTNEpAIHid A1l CHCTEMBI YIIPaBIICHHSI
HEIDENHAIN iTNC 530

JlaGopaTtopHnast pabota Ne 9
W3ydenune ncnoiab30BaHus pa3HbIX K010B npu nporpammupoBanuu YUITY HEIDENHAIN iTNC
530

3.5 TemaTnka KypcoBbIX IPOEKTOB (KypCcOBBIX pador)
KypcoBblie paboThl/pOEKTHl HE TPETYCMOTPEHBI.

4. YuyeOHo-MeTOAUYEeCKOe U MH(pOPMALIMOHHOE 00ecTieyeHne

4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1

1. TOCT P 50434-92 VcrpoiictBa  4YMCIOBOIO  MPOTPAMMHOIO  YIpaBJIEHUS  JUIS
MeTamuioobpabaTeiBatoniero obopyaoBaHus. [Ipon3BOACTBEHHBIN KaHA AaCHXPOHHOW TMepeaadyu
JTaHHBIX U pusndeckuil yposeHs. [lomyaynnekcHas nepenada JaHHBIX

2. TOCT 28120-89 CraHku METANIOPESKYIIUE C YHUCIOBBIM MPOrPAMMHBIM YIPABICHUEM.
XBOCTOBMKHU JIEp>KaBOK NpuzMarudeckue. KoHcTpykuus

3. T'OCT 27304-87 CtaHKH METAIIIOPEXKYIIHE C YUCIOBBIM POTrPaMMHBIM yIipaBiieHueM. OTnpaBKu
peryiaupyemsble Ui AUCKOBBIX ppe3. OCHOBHBIE pa3Mepbl U TEXHUYECKHE TPEOOBaHUS

4. TOCT 26642-85 VYerpoiictBa YHUCIIOBOTO IIPOrPaMMHOTI0 yIIpaBJI€HUS JUTSL
MeTaut000pabaTheIBaroIIero 000py10BaHus. BHeTHUE CBSA3U CO CTaHKaMU




5. 'OCT 23597-79 CraHku METaVIOPEKYIIUE C YUCIOBBIM IPOIPAMMHBIM YIIPABIECHUEM.

O06o3HaueHue oceil KOOPAWHAT U HAMpaBJIeHUH B KeHNH. OOIIUe MOI0KEHUS

6. TOCT 21608-76 CraHkyd TOKapHbIE C YHCIOBBIM IPOTPAMMHBIM yrpaBieHHeM. OCHOBHBIC

napaMeTphbl U pa3Mepsl

7. TOCT 21021-2000 YcTpolicTBa 4MCIOBOIO IMPOrpaMMHOTO yrpaBiaeHus. OOme TeXHUYECKHE

TpeOOBaHMS

8. T'OCT 20999-83 VYcerpoiictBa YUCIIOBOTO MPOrPaAaMMHOI0 YIIPaBJICHUS JUIsL

MeTamuioo0pabdarteiBaroiero obopynoBanus. Konguposanue nHpopManuy yrnpapisionUX MPorpaMm
4.2  OcHoBHasi IuTEpaTypa

1. bepmunep, 2.M. IIporpammupoBanue o0padoTku Ha crankax ¢ YIY [DnextponHslii pecypce] :

ydyeOHoe mocobue / D.M. bepmunep, A.A. BapdomnomeeB. — DInekTpoH. gaH. — MockBa :

Mockosckuii ITonmtex, 2013. — 80 ¢. — Pexxum nocryma: https://e.lanbook.com/book/51756 . —

3ari. ¢ 3KkpaHa.
2. ABepuenkoB, A.B. Cramkm c UYIIY: ycTpoiicTBO, NMpOrpaMMHpOBAaHWE, HHCTPYMEHTAJIHHOE

obecrieueHre M OCHAcTKa [DIEKTPOHHBIN pecypc] : yueOHoe mocobue / A.B. Aepuenkos, M.B.
TepexoB, A.A. XKono6os, XK.A. Mpouek. — DnexkTpoH. naH. — Mocksa : ®JIMHTA, 2014. — 355
c. — Pexum nocryna: https://e.lanbook.com/book/48364 . — 3ari. ¢ skpaHa.

3. ManaenkoB, M. B. OcHOBBI mporpamMmmupoBaHusi 000pyaoBaHHs HUGPOBBIX MPOU3BOACTB :
yaeOHO-MeTomdeckoe mocodbue / M. B. Manaenko, C. H. MBannukoB, M. B. Kpyrskosa ;

MocCKOBCKUI MONUTEXHUUECKUN YHUBEpcUTET. — MockBa : MockoBckuii [Tomutex, 2020. — 92 c. —
ISBN 978-5-276-02599-5. — EDN KETPQC.

4.2.1 lonoaHuTe bHAS IATEPATYPA

1. Coconkun B.JI. u gp. IlporpammupoBaHue CHUCTEM YHUCIOBOIO MPOTPAMMHOIO yIpaBlIEHUS. YU.
ITocobue. — M.: «Jlorocy, 2008.

2. Kyspmunckuit /1.J1., IIponan P.K., Bapponomeer A.A. «CocTaBieHue ynpaBisionuX IporpaMM H
pabora Ha oOpabarbiBaromiem 1eHtpe ¢ cucremor ympasienus ~ HEIDENHAIN iTNC 530»
METOAMYECKUE YyKazaHus K jJabopaTopHbIM pabotam mo kKypcey «lIporpammmupyemasi oOpaboTka Ha
crankax ¢ UITY u CAIl» - M., MAMMU, 2015, 114 c.

3. Anxun A.B., Ky3pmuackuii [I.JI. Meroanueckue yka3aHHUs K JJa0OpaTOPHBIM paboTaM IO KypCy
«IIporpammuas oOpabGotka Ha ctankax c¢ YIIY» mns crynenroB cneuumansHocTedt 151002.65 u
220301.65 - M., MAMMU, 2011, 74 c.

4. AnxuH A.B. u np. Meronuueckue yka3aHusi K MpakTHUECKUM paboTaM 1o kypcey «IIporpamMuHas
oOpabotka Ha crankax ¢ UITY u CAIl» nns cryaenToB Hanpasienus 220700.62 - M., MAMU, 2014 ,
15 c.

5. I'kupos P.U. u np. [IporpammupoBanue o6pabotku Ha ctankax ¢ UIIY.- JI.: [Tonurexnuka, 2000.-
588 c.

6. Coconkma B.JI. m nap. CucTteMbl YHCIOBOTO MPOTPaMMHOTO yrpamieHus. Y4u. [TocoOume. — M.:
«JIorocy, 2005, 296 c.

4.2.2 D1eKTPOHHBbIE 00pa30BaTe/ibHbIE PECYPChI

[IpoBeneHue 3aHATUI U aTTECTAIMI BO3MOXKHO B IMCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHCTeMbI TUCTaHIIMOHHOTO o0yueHust yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoll SIEKTPOHHBIX oOpa3oBaTenbHBIX pecypcoB (DOP) mo BceMm pazaenaM mporpamMmbl
https://online.mospolytech.ru/course/view.php?id=5200,
https://online.mospolytech.ru/enrol/index.php?id=12734.

1. http://www.i-mash.ru - Crieruanu3upoBaHHbIA HHOOPMAIMOHHO-AHATUTHYSCKUN HHTEPHET
pecypc, MOCBSIICHHBIN MamnHOcTpoeHuto. Jloctymasl as ckaunBaHus ['OCTHI.
2 http://www.lib-bkm.ru - "bubmuorexa mMammHOCTpOUTENS".



https://e.lanbook.com/book/51756
https://e.lanbook.com/book/48364
https://online.mospolytech.ru/course/view.php?id=5200
https://online.mospolytech.ru/enrol/index.php?id=12734
http://www.i-mash.ru/
http://www.lib-bkm.ru/

3. http://www.wikipedia.ru — cBo6oHas SHIMKIIONCINS;
4. http://lwww.twirpx.com- caiit y4eOHO-METOAMYECKOW U MPO(ECCHOHATBHON JTUTEPATyphl I
aCUpaHTOB M MpENOjaBaTeleld TEXHHYECKHX, CCTECTBEHHO-HAYYHBIX M TI'YMaHHTapHBIX
CHEIHAIIbHOCTEH;
6. http://www.sbiblo.com — 6ubimoreka yueOHON 1 HAY4YHOU JIUTEPATYPHI.

Kaxaplii  cTymeHT oO0ecneueH HMHIMBHIYAIbHBIM HEOTPAHHYEHHBIM  JIOCTYIIOM K

a71eKTpoHHBIM OubImoTekam yausepeutera (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

4.3 JldleH3MOHHOe M  CBOOOJAHO  pACHpOCTpPaHseMOe NPOrpaMMHOe
odecreyeHnue

Poccwuiickas nporpamma «Komrmac -3Dy https://edu.ascon.ru/main/download/freeware/

Windows 7, Windows 10,
Microsoft Office 2007 (Word, Excel, PowerPoint)

4.4  CoBpemeHHbIe TpodecCHOHATIbHbIe 0a3bl TAHHBIX U WHPOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI
1.Hayunast snextponnas o6uonmnorexka eLIBRARY.RU — http://elibrary.ru
2.NMudopmanronnas cucrema « EnnHoe 0KHO 0CTyIa K 00pa3oBaTeIbHBIM PeCcypcam»
http://window.edu.ru
3.denepanbHblil HeHTp HHGOPMAIMOHHO-00pa30BaTeNbHBIX pecypcoB — http://fcior.edu.ru
4. baza narentoB P® http:/fips.ru
5. baza marentoB Google — http://pates.google.com
6. «TexaKkcnmepT» — CHOpaBOYHAS CHCTEMA, TPEAOCTABIISIONIas HOPMATHBHO-TEXHUYECKYIO,

HOPMAaTUBHO-TIPaBOBYIO HH(OpMaIHIo: http://Tex-skcnepT.pd

d. MarepuajbHO-TeXHHYECKOe o0ecredeHne

Aynuropun u naboparopun kadenpsl «TuOM»: AB2409, AB2411, AB1104a, AB2109,
TEXHOJIOTHYECKOEe O00OpYyJOBaHUE, CTAaHOYHbIE M KOHTPOJIbHBIE IPHUCIIOCOOTIEHUS, PEXYIIUe U
BCIIOMOTaTeJIbHbIE HHCTPYMEHTBI, KOMIIBIOTEPHASI U TPOEKTOPHAsA TEXHUKA U HaTJIIHbIE TOCOOUSI.

6. MeToanuyeckue peKoMeHIauuu

Metoauka npenojaBaHusl AUCUUIIMHBI «OCHOBBI IporpaMMupoBaHus ctaHkoB ¢ UIIY» u
peanu3anys  KOMIIETEHTHOCTHOIO MOAXOJa B  HW3JIOKEHUHM M BOCHPHUATHM  MaTepuaia
IpelyCMaTpUBAET UCIOJIb30BaHUE CIENYIOIINX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM IMPOBEICHUS
ayJIMTOPHBIX ¥ BHEAYAUTOPHBIX 3aHITHIA:

— ay/IUTOpHBIE 3aHATHSA: JIEKIIUH, TaOOpaTOpHbIE pabOTHl, TECTUPOBAHUE;

— BHEAYIUTOPHBIE 3aHATUA: CAMOCTOATEIIBHOE U3yUYEHHUE OTIEIbHBIX BOIIPOCOB, IIOATOTOBKA
K J1a0OpaTopHBIM paboTaMm.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

Bo3moxHO mpoBeieHNe 3aHATHI U aTTeCTallli B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHUEM
CHCTEeMBl JUCTaHIMOHHOrO oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AeKTPOHHBIX 00pa3zoBarebHBIX pecypcoB (JOP) (cm. m.4.2.3).


http://www.wikipedia.ru/
http://www.twirpx.com/
http://www.sbiblo.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://edu.ascon.ru/main/download/freeware/
http://elibrary.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fips.ru/
http://pates.google.com/
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D1%80%D0%B0%D0%B2%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
http://тех-эксперт.рф/
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[Topsimox mpoBeaeHus: pabOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTICIbHBIMHU
pacnopsLDKeHUSMHU [TPOPEKTOpa Mo yueOHo paboTe U/Uiu LIEHTPOM y4eOHO-METOINYeCKOi paboThlI.

6.1 Meroanueckue peKOMeHIANUM [JIsl TpenoaaBaTesisi MO OPraHU3aIUu
00y4eHust
6.1.1.Ilpu moaroroBke aucHMIUIMHBI «OCHOBBI TpOorpaMMupoBaHusi cTaHkoB ¢ YIIY»

IpenojiaBaTesb JODKEH IO0JIb30BAThCS MaTepuallaMH, INPHUBEICHHBIMU B pasziene «YdeOHo-
MeToAnYecKoe 1 HH(OPMAIIMOHHOE OOecieueHne TUCIUIUIMHBDY JaHHON pabouel mporpaMmsl. s
IPOBEICHUS 3aHATUHN 1O TUCIUILIMHE UCTIONB3YIOTCS CPEICTBA O0YUCHUS:

- yueOHUKH, HHPOPMALIMOHHBIE pecypchl HTepHeTa;

- CIIPaBOYHBIE MATEpUAJIbl © HOPMATUBHO-TEXHUYECKAs JOKYMEHTALUS;

- METOIMYECKUE YKA3aHUS.

6.1.2. [IpenoaBaTens OpraHu3yer NpenoJjaBaHue AUCLHUILIMHBI B COOTBETCTBUHU C
TpeboBanusmMu "[lonoxenust 06 opranuzanuu oOpa3oBaTeIbLHOrO Mpolecca B MOCKOBCKOM
HOJUTEXHUUYECKOM YHUBEPCUTETE U €ro (puinanax", yTBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.3. Ha nepBoM 3aHSATHM NIpENo1aBaTeNlb JOBOIUT JI0 CBEICHUS CTYIEHTOB COJIEp)KaHNe
paboueii nporpammsl aucuumiuasl (PI1/I) u npenocraisier BO3MOXKHOCTh 03HAKOMIICHHS €
IIPOrpamMMoi.

6.1.4. IIpenonaBaTtens 0coOEHHO 0OpaIiaeT BHUMaHUE CTYJIEHTOB Ha BUJIbI U (POPMBI
NPOBEICHUS 3aHATUHN 110 TUCIHUILTMHE, BKIIOYask OPSIIOK MPOBEICHHS 3aHATHH ¢ IPUMEHEHUEM
TEXHOJIOTUH TUCTAaHIMOHHOTO O0YUYEHHSI U CUCTEMbI IUCTAHIIMOHHOTO 00Y4YEHUs! YHUBEPCUTETA
(CAO Mocnonutexa);

6.1.5. JloBOUT 10 CBEACHUS CTYACHTOB IpauK BBINOJHEHHs y4eOHbIX padoT,
npexycMmorpenHsix PIT/I.

6.1.6. Heo6xoauMo ¢ Hauasa 3aHATHI pEKOMEH/10BaTh CTYJICHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATYPy M YKa3aTh IyTH JOCTYIA K HEH.

6.1.7. Ilpy mOATOTOBKE U B XO/I€ BHIMOJIHEHUS CEMUHAPCKUX 3aHATHIH HEOOXOIUMO PACKPBITh

MPAKTUYCCKYIO 3HAYMMOCTD TECMbI 3aHATHUS.

6.1.8. I IOATOTOBKU K MPOMEXYTOYHON aTTeCcTalluu (3aué€Ty) 10 X0y 3aHATHI
CTYZEHTaM IIPEI0CTABISIETCS CIIUCOK BOIIPOCOB.

6.2 Meroanueckue yKa3aHus JAJIs1 00y4aIOMIUXCSI TI0 OCBOEHHIO M CIUTITHHBI

6.2.1. CTygeHT c camoro Havajia OCBOCHUS AUCIUILTUHBI IOJKEH BHUMATEIHbHO O3HAKOMUTCS
¢ paboueii mporpaMMoin JUCIHUILTUHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIA ceOsi TpaduK BEHITOIHEHUS y4eOHBIX paldoT,
npeaycMoTpeHHbix PIIJI ¢ yuétom TpeGoBaHMIl Opyrux IUCLUILIUMH, M3Y4aeMbIX B TEKYIIEM
cemecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHI U MPOIEAYP TEKYIIeH M MPOMEKYTOYHON aTTECTAIMH C
UCITOJIb30BAaHUEM HHCTPYMEHTOB WH(OPMAIIMOHHON 00pa3oBaTeNbHOM Ccpeabl AMCTAaHIIMOHHOTO
obOpazoBanus yHuBepcurera (LMS Mocnonurexa), Kak BO BpeMs KOHTaKTHOW pabOTBI C
npernojiaBaTesieM, Tak M BO BpeMs CaMOCTOSITENIbHOM paboOThl CTYJIEHT JOJDKEH O0ecredyuTh
TEXHUYECKYI0O BO3MOXXHOCTH JIUCTAHIIMOHHOIO TMOJKIIOYEHHS K CHCTeMaM JAUCTaHIMOHHOTO
oOyuenus. IIpu OTCYTCTBMM TaKOW BO3MOXHOCTH OOCYIAUTh CHUTYalMI0 C IIPErojaBaTeieM
JUCLUIUINHBI.
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1. DoH/1 OLICHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJS U OLIECHUBAHMS Pe3yJIbTATOB 00yUYeHUsl

KoHTponp ycmeBaeMOCTM M KayecTBa IIOATOTOBKHM IIPOBOJUTCA B COOTBETCTBUE C
tpeboBanusmu "[lonoxkeHuss o0 opraHmzanuu 00pa3oBaTENBHOrO Ipouecca B MOCKOBCKOM
MOJIUTEXHUYECKOM YHUBEpCUTETE" .

JIJ11 KOHTpOJISI yCIIEBAEMOCTH M KauecTBa OCBOEHUS JMCLUUIUIMHBI HACTOSILEN IpOrpaMMoin
IIPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEHN ycreBaeMOoCTH (TEKYIUI KOHTPOJIb);

- IPOMEKYTOYHAsI aTTECTALHS.

B npornecce 00ydeHus: MCIONB3YIOTCS CIEAYIOLIME OLIEHOUHbIE (POPMBI CaAMOCTOSITEIbHOMN
paboThl CTYIEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEXYTOUHBIX
aTTeCTalUi:

B 9 cemectpe:

- TOArOTOBKAa K JIAOOpPAaTOpHBIM 3aHATUAM; TECT; 3alluTa JabopaTopHBIX padorT,
NPEIYCMOTPEHHBIX paboyeil MporpaMMoil NUCIHUILIMHBI C OTMETKOW MpEenoAaBaTeNs «3a4yTeHOY,
€CITM BBITIOJTHEHBI U 0)OPMIICHBI BCE PA0OTHI. 3a4eT.

7.2 kana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00yYeHH S

[Toka3zaTenem OolleHUBaHU KOMIETEHIUI Ha pa3IMUHBIX 3Tanax UX GOpMHUPOBAHUS
ABJISICTCA AOCTHXKEHHE 00yUaroIUMUCS IJIAHUPYEMBIX Pe3yJIbTaTOB 00YUEeHHUs IO AUCLUILINHE
(Momyio).

[Ikasnel OLleHMBaHUS PE3yJIbTATOB IIPOMEKYTOUYHOU aTTECTALIUN U UX ONMCAHUE:!

®opMa MPOMEKYTOUHON aTTECTALUN: 3a4ET.

[IpomexyTouHas aTTectanus odyyaromuxcs B GopMe 3a4eTa MPOBOAUTCS 110 pe3yIbTaTaM
BBITMIOJTHEHUSI BCEX BUOB y4eOHOM paboThl, MPEeIyCMOTPEHHBIX YU€OHBIM IIJIAHOM IO JaHHOU
JUCIUILINHE (MOAYJIIO), IPU 3TOM YUHUTBIBAIOTCS PE3YJIbTAaThl TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTHU B
TedyeHue cemectpa. OIeHKa cTeNeHN JOCTHKEHHs 00yUaroIUMUCS IIaHUPYEMBIX pe3yJIbTaToB
00y4yeHHs 110 TUCHUIUIMHE (MOJTYJII0) IPOBOAUTCS MpernojaBaTeieM, BeAyIUM 3aHATHS 110
JUCLUTUIMHE (MOJYJII0) METOJIOM SKCIepTHOM olieHKH. [To uToram npoMexxyTO4HOM aTTecTaluu 1no
JUCLUIUIMHE (MOJYJII0) BBICTABIISIETCS OLIEHKA «3aUTEHO» WM «HE 3auTeHo». Heo0xoauMbeIM
YCIIOBUEM MPOXOKIECHUS TPOMEKYTOUHOM aTTECTAlNU SIBJISETCS BBINOJIHEHUE BCEX BUJIOB padoT,
IPelyCMOTPEHHBIX JaHHOU pabouell mporpaMMoii 1o aucuuIuinie «OCHOBBI MPOrpaMMHUPOBAHUS
crankoB ¢ UIIY». Ha naty npoBeneHust IpoOMeKyTOUYHOM aTTECTAllMU CTYICHTHI 1O KHBI
BBITNIOJIHUTH BCE BUJIbI yueOHOM paboThl, IpeyCMOTpEeHHbIE pabodell MporpaMMoil Mo AUCHIUITIINHE
«OcHOBBI TporpaMMupoBaHus cTaHkoB ¢ UITY», a MIMEHHO BBINOJIHUTH pacueTHO-Tpaduueckue
n1abopaTopHble pabOoThI, BBIMOJIHUTH TECTHI M MpakTHYeckue padoThl. Eciiu He BBINOIHEHBI
HEO0XO0/IMMBbIE YCIIOBUS, CTYJICHTHI MOJIyYalOT «HE3a4TEHOY.

[Ixama
Onucadue
OLICHUBAHUA
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BrimonHeHsl Bce BHIBI y4eOHOU paboThl, mpemxycmorpernabie PITJI.
CTyneHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUW, HaBBIKOB
NPHUBEICHHBIM B Ta0NWIIAX TMOKAa3aTelel, OmepupyeT NpHOOPETCHHBIMU
3auTeHo 3HAHUSIMU, YMEHUSMU, HABBIKAMU, TPUMEHSIET UX B CUTYal[MsAX TOBBILIEHHON
cnoxHocTd. [Ipu 3TOM MOTryT OBITH JOMYIIEHBI HE3HAYUTENIbHbIE OLINOKH,
HETOYHOCTH, 3aTPyAHEHHS IPU aAHAIMTHYECKUX Olepanusix, IEepeHoce
3HAaHUI 1 YMEHUI HAa HOBbIE, HECTAHIAPTHBIE CUTYALIUH.

He Bbemmonnen onuH wium Oojnee BHIOB y4yeOHOW  paboTshl,
npenycmoTpeHHbix PIIJI. CTyneHT qeMOHCTpUpyeT HEMOJIHOE COOTBETCTBUE
3HAaHUW, YMEHHH, HaBBIKOB TPUBEJCHHBIM B TabIUIAX TMOKa3aTeleH,
He 3aureno JIOTIYCKAlOTCS 3HAYUTEIbHbIE OMIMOKH, MPOSIBISETCS OTCYTCTBHUE 3HAHHIMA,
YMEHHM, HaBBIKOB [0 pALy T[OKas3aTeled, CTYACHT HCIbITHIBACT
3HAYMTEIIbHBIC 3aTPYIHEHUSI IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSMH MIPU
UX [IEPEHOCE Ha HOBbIE CUTYyAaIlUH.

7.3 OueHOYHbIE CPeICTBA

7.3.1. Tekymunii KOHTPOJIb
Jlist poBeIeH!sI TeKYILEro KOHTPOJIsl IPUMEHSIOTCS cleaytoume GopMel: tabopamoprvie
pabomul, KOHMPOILHASL paboma, mecmoi.

7.3.2. IlpoMe:kyTOYHasI aTTeCTALUSA

[TpomesxyTouHas aTTecTanus IpOBOIUTCS Ha 9 ceMecTpe st 09HOM (HopMbI 0OyUeHHS B
dbopwme 3auera.

3aueT NpoBOAUTCS MO OMiIeTaM, OTBETHI MIPEIOCTABIISIFOTCS MUCBMEHHO C MOCHIEAYIOINUM
YCTHBIM cobeceioBanueM. busetsl popMupyroTcst U3 BOIPOCOB NPEACTABICHHOTO HUXKE NIEPEYHS.

PernameHT npoBeneHus 3auera:

1. B 6unet BkItoyaetcs (2) BOompoca U3 pa3HbIX pa3zesioB

2. [lepeueHp BOIPOCOB COOTBETCTBYET TEMaM, U3YUEHHBIM Ha JIEKIIMOHHBIX U JIA0OPATOPHBIX
3aHATHUSX (TpUsaraeTcs).

3. BpeMst Ha MOATOTOBKY MUCBMEHHBIX OTBETOB - 710 40 MHH, yCTHOE cobeceoBanme - 10 10
MUHYT.

4. TlpoBeneHue aTTecTaluu (3a4eTa) ¢ UCMOJIb30BAHUEM CPEJICTB AIEKTPOHHOIO 00YUYEHHS U
JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUN BHIMOIHAETCS B COOTBETCTBUU C YTBEPXKIEHHBIM B
yHuBepcutere "[lopsiakoM MpoBeeHHs MPOMEXKYTOUHONW aTTECTALMM C MCIOJIb30BAHUEM CPEACTB
AIIEKTPOHHOT'0 OOYYEHHUS U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHHA"

®opma, mperycMOTpeHHas ydeOHbIM IUTaHOM - 3a4eT. [IpomexyrouHas arrecranus
MIPOBOAMTCS B CPOKH, YCTAHOBJIEHHBIE YTBEP)KICHHBIM pacluCaHueM 3a4€THO-PK3aMEHAllMOHHON
ceccu. [[o nmaTel mpoBeneHHs NPOMEKYTOUHOM aTTECTALlMU CTYJIEHT JOJDKEH BBINOJHUTH BCE
pacueTHO-rpaduueckue JsabopaTopHble padOThl, NPEAYCMOTPEHHBIE HacTosAlled paboueit
pOTrpaMMOi AUCIUITUHBL. ECIii He BBINOMIHEH OJUH MK 60siee BUI0B Y4eOHOM paboThl, yKa3aHHbIX
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B Ta6J'II/II_[C, npenoaaBaTeyib UMCCT MPABO BBICTABUTHL HCYHOBJICTBOPUTCIIbBHYIO OLCHKY IO UTOTraM

IIPOMEKYTOYHOM aTTECTALUU.

N

oo
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7.3.3. Bonnpocsl 1J1sl MOATOTOBKH K 3a4€Ty

OO0menpuHATOE MEXITYHAPOJHOE 0003HAYCHNE CHCTEM aBTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHUS TEXHOJIOTHI 00pabOTKH; aBTOMAaTUUECKOW MJIM aBTOMATU3UPOBAHHOM
pa3paboTKU MporpaMM 00pabOTKHU AeTalell MM TEXHOJIOTHYECKOH OCHACTKM Ha CTaHKaX C
YITY u npoBepkH MporpaMM UMHUTALHEH 00pabOTKH.

Urto Takoe nocrmpoieccop?

Kakue aBTOMaTH3MpPOBAaHHBIE CUCTEMBI UCIOJIB3YIOTCA MU pazpaboTke YII 11 ctaHKoB ¢
qIry?

Kak Ha3piBaeTcs 3aKOHYEHHBIN IIpoIiecc 00pabOTKU JeTalld OJTHUM MHCTPYMEHTOM MpHU
porpaMMUpOBaHNH 00paboTku it o6opyaoBanus ¢ YITY?

Ykaxure 0CHOBHbIE Npeumyiiectsa cucteMbl NX YUITY.

Kakwue Buib1 onTuMu3anuu GopMupyeMon TpaeKTOPHH HHCTPYMEHTa cymecTBytoT B CAM-
cucremax?

Hate onpenenenne pyHkims CAM-CUCTEMBI, TTO3BOJISIONIAS BU3YAIM3HPOBATH MPOIIECC
Ch€Ma MaTepHalla ¢ 3arOTOBKH 10 TOTOBBIM YIIPABIISAIOIIUM IpOrpaMMam?

Hatp onpenenenue Gpynkius CAM-cucTeMbl, TO3BOJISIONIAS KOHTPOJIUPOBATH IMPOLIECC
00paboTKH, MpUHUMAsi BO BHUMAaHHE JBUKCHHUE U B3aHMHOE PaCOJI0KEHUE
VCIIOJIHUTENIbHBIX OPraHOB CTaHKa, UCIOJIb3yEMON OCHACTKU U MHCTpyMEHTa?

Hatb onpenenenue pynkuus CAM-cuctemsl, TO3BOJISIONIAS OLIEHUTH KadyecTBO 00paboTKH
IIyTEM CpaBHEHMsI 00pabOTaHHOM 3arOTOBKHU C MOJIEJIBIO JETAIU U IPOBECTU U3MEPEHUE
F€OMETPUUYECKHUX [TapaMeTpoB?

Hatp onpenenenue Gpynkius CAM-cucTeMbl, TO3BOJISIONIAS 3aMKHYTh IIETIb «KOHCTPYKTOP-
texHoior-nporpammuct YITY», npu atrom 3D-monens o6padorannoii netanu uz CAM-
cuctemsl iepeHocurcs B CAD-cucremy B popmare IGES mnu STL?

Hatb onpenenenue Gpynkius CAM-cucTeMsl, HO3BOJISIONIAS OCYLIECTBUTh KOPPEKTUPOBKY
noJiay JyUIsl yCKOpEeHHUsI rpoliecca 00pabOTKH U yIydlleHUs! KadecTBa 00padaThIBaeMBbIX
MOBEPXHOCTEN?

Kakwue nmporpaMmsbl, O3BOJISIONINE aBTOMATH3UPOBATH Iporiecc NoAroToBku YII mms
craHkoB ¢ UITY?

Kakue BubI mporpaMMOHOCHUTENEH, HCIIOJIb3YEMBIX IIPU MEepeiade YIpaBIIsSIOMUX
nmporpamm Ha ctaHok ¢ UITV.

Kakue BuibIl MHTEPHOJISAIMH CYIIECTBYIOT IPU ITPOrpaMMHUpPOBaHUU 000pyAoBanus ¢ [1Y?
Kakue aBTOMaTH3MpOBaHHBIE CUCTEMBI UCTIONB3YIOTCS MpH pazpabotke YII 1 cTaHKOB €
yIry?

Yto noHuMaeTcs noj MOAroTOBKONW MOJIEIH K IIPOU3BOACTBY?

Jst 9ero 3aAar0T MII0CKOCTh 0€30MmacHOCTr?

YT0 NOHMMAIOT IO HOCTIPOLECCUPOBAHUEM?

S3bIKK IpOrpaMMUPOBAHUS BHICOKOT'O YPOBHSI.

Crioco0bI co31aHus YIPaBISIOUIMX TPOTPAMM.

[Topsimok pa3paboTKH yHpaBiSIOLIeH MPOrpaMMBl.

CrpyKTypa ynpasisomen IporpaMmBbl.

ITonsTHA Kaap, CIOBO, aapec.

MonanbHble 1 HEMOAAIBHBIE KO

Cucremsl koopauHat. [IpsmoyronpsHas cucreMa koopausar. [lonspras cucrema
KOOpAuHAT. AGCOIIOTHBIE U OTHOCUTENbHBIE KOOPIMHATHI.

CraHouHas cuctema KOOpInUHaT.

Hynesas Touka cranka. bazoBble Touku pabounx opraHoB ctaHka. O003HadeHHs oceit
KOOpJMHAT B CTAHKE.
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Cucrema koopauHat aetaiu (mporpaMmsl). [IpuHIKIEL BEIOOpa Hayana KOOPHMHAT
IIPOrPaMMBI.

Cucrema KOOpJMHAT UHCTPYMEHTA.

CBs3b cUCTEM KOOPIMHAT.

baszoble G-KkoJ1bI.

ba3zoBrie M-KOEL.

KomneHcanus 1aMHbl MHCTPYMEHTA.

Koppekuus Ha paguyc HHCTPyMEHTA.

Koppekuus Tpackropuu.

CwMmeHa, akTuBanus, OJBOJ U OTBOJ HHCTPYMEHTA.

3aaHue napaMeTpoB KOHTPOJISI HHCTPYMEHTA.

Tumnoseie cxeMbl ¢ppe3epoBanus Ha ctankax ¢ UITY.

CraHapTHBIN LUKII CBEPJIEHUS U LIUKJI CBEPJICHUS C BBIAEPIKKOM.

OTtHOCHTEIbHBIE KOOPAMHATHI B IIOCTOSTHHOM LIMKIIE.

[{uKJIBI IPEPHIBUCTOTO CBEPJICHUS.

[{ukibl Hape3aHus pe3bObl.

[{ukibl pacTadynBaHus.

PaboTa ¢ yriioBsIMU KOOpJMHATAMH.

Oco0OeHHOCTH TPOrPaMMHUPOBAHUS CTAHKOB C HEMIPEPHIBHOM U C MHAEKCHOM YTJI0BOI
KOOPJIMHATOM.

[Topsinox TokapHO 00paboTku Ha crankax ¢ UITY.

OCO0OEeHHOCTH CTPYKTYPBI IPOrPaMMBI.

[TocTosiHHBIE HUKIIBI TOKAPHON 00pabOTKH.

[TocTosiHHBIE IUKIIBI HApE3aHUs PE3bOBI.

Koppekiust Ha HHCTPYMEHT IIpU TOKapHO# 0OpaboTke.

OcoOenHocTH pabOTHI C Ppe3epHBIM HITHHACTIEM.

Pabora ¢ nonsipHO# KOOPAUHATOM.

WuTepnonisuys B HOISAPHBIX KOOPAMHATAX MpU 00paboTKe Ha TOKAPHBIX 00padaThIBAIOIINX
LEHTpax.

OcHOBHBIE IPUHLUIIBI CO3JaHMs YIpaBsomux nporpamm B CAM-cucremax
OcHoBHBIE KOMIIOHEHTHI ycTpoiicTBa UITY.

OCHOBHBIE PEXHUMBI pabOTHI.

[TpuBsizka nacTpyMeHnTa. OCOOEHHOCTH NMPUBSA3KU MHCTPYMEHTA Ha (PPE3EpPHBIX U TOKAPHBIX
CTaHKax.

[Tpusizka 3arotoBki. CriocoObl MPUBS3KU 3ar0TOBOK Ha (Ppe3epHBIX U TOKAPHBIX CTAHKAX.
PaboTa ¢ TaKTUIBHBIMH JaTYUKAMH. ABTOMAaTHYECKUE U3MEPUTEIbHBIE LIUKJIBI.
[lepenava ynpasistoleil IporpaMMbl Ha CTAHOK.

[TpoBepka ynpasistonieil MporpaMMbl Ha CTaHKE.

OTtnagka mporpaMMel.



