MUHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanus PO Dopva
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET P
®-Paboyast mporpamma JUCHUILTHHBI 2023

YTBEP)KI[EHO

/ ML.A. Boakos
«16» mas 2023 1.

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

Hucuunnuna | Pa3paGoTka mporpaMMHBIX NPWIOKEHUI B CHCTeMax ISl MOJATOTOBKH
YIPABJIAKIIMX IPOrpamMM 1Jisd cTaikoB ¢ YITY

®dakynbTeT @DaKyjabTeT  MAaTeMATHKH, HWH(POPMALUMOHHBIX M  ABHALMOHHBIX
TEeXHOJIOT Uil

Kadenpa Kadenpa mareMaTnyeckoro MoaeJMpoOBaHHUA TEXHHYECKUX CHCTEM

Kypc 4

Hanpasnenue (cneunansHocTts): 15.03.04 ABTOMaTH3a1[Msl TEXHOJIOTHYECKHX MPOLECCOB
(baxanaspuam)

KOO HanpasneHus (CheyuaibHOCmu), NOJIHOe HAUMEHOBAHUE
Hanpasnennocts (npoduib/criennanu3anys). ABTOMaTH3HPOBAHHOE YIIPABJIeHHe )KH3HEHHBIM
LHMKJIOM MPOAYKIMH

noJjiHoe HaumMeHosaHue

®dopma 00yueHus: 3a04Has

OYHAA, 3Ad04YHAA, OYHO-3A0YHAA (yKa3amb moJjlbKo me, Komopbtepeaﬂusymmc;z)

Jlata BBeieHUs B yueOHbIH npouecc Yul'Y: «01» cents16ps 2023 r.

IIporpamma akTyanu3upoBaHa Ha 3acejaHuu Kadeapsl: npoTokon Nel0/22 ot 27.06.2023r.
ITporpamma akTyanu3upoBaHa Ha 3aceqaHuU Kadeapsl: IpOTOKOII Ne oT 20 r.
IIporpammMa akTyanu3upoBaHa Ha 3aceaHuu Kadeapsl: IpoToKo Ne oT 20 T.

CBezieHus 0 pa3paboTUHKaAX:

DUO Kadenpa JlOmKHOCTD,
y4eHas CTeNEHb, 3BaHUE
biomeHnreiiH A A. MMTC Crapmuii npenogaBare/ib
COI''TACOBAHO

3aBeyIoUIHii BBITyCKatoen kadeapoi
MaTeMaTHYECKOT0 MOJIEIUPOBAHUS
TEXHUYECKUX CUCTEM

/Q/ /CannukoB U.A./

Hod/zqu QUO
«16» mas 2023 1.

®opma A Crpanuna 1 u3 17



MUHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanus PO Dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET P
®-Paboyast mporpamma JUCHUILTHHBI 2023

1. HEJIA U 3AJAYU U3YUEHUSA JUCIUTIJINHbI
Henp n3yyeHns JMCHUIIIHHBI:

[TonydyeHne TeOpeTHUECKUX 3HAHUM M NPAKTUYECKUX YMEHUH B o0jactu pazpaboOTKH
IIPOrpPaMMHOT0 OOECTIEUeHus )i CUCTEM MOATOTOBKH YIPABISAIOLIMX IPOrpaMM Uit cTaHKOB ¢ UITY
3agaum u3ydyeHus JMCUUILIMHBI:

SABnssck GpaKyIbTaTUBHOM, JaHHAS TUCIUILIMHA CTABUT CICAYIOIINE 3a0a4H U LIEIH.

1. Hayuuth cTyzneHTOB OOLIMM MeToJaM pa3pabOTKH MPOrpaMMHOIO oOecledyeHus [Uii CUCTEM
aBTOMATH3UPOBAHHOTO MIPOEKTUPOBAHUS C IEIbIO YIIIYOJIEHHOIO M3Yy4eHMs CIIOCOOOB IPUKIIAJTHOTO
IIPUMEHEHHUSI A3bIKOB IPOrPaMMHUPOBAHUS.

2. Hay4uTp CTYZCHTOB IOHUMATh OOIIME MPUHIMITBI pabOTHI ¢ MporpaMMHBIMU UHTEpdeiicamu (API)
n 0a30Bble OCHOBBI PabOThl MHCTPYMEHTOB IMOJIOTOBKM YIPABISAIOMIMX IMPOrpamMM JIsi CTAaHKOB C
4qIry.

3. HayuuTp CTYAEHTOB CHCTEMHOMY IOAXOJY K MPOEKTHPOBAHUIO U pa3pabOTKe MOIyJeld cuctem
MIOJArOTOBKU YIpaBJSIOMMX mporpamm st craHkoB ¢ YIIY ¢ wmenpio ontumusanuu pabouyux
IIPOLIECCOB, BHIMOIHAEMBIX HHKEHEPOM-TEXHOIOIOM.

4. TlpuBUTH HAaBBIK CAMOCTOATEIBHON PadOTHI B YacTH pa3pabOTKH M MOJAEPIKKH KU3HEHHOTO ITHKJIA
IIPOrpaMMHOTI0 00ecreueHus pH TEXHOJIOTMYECKOH MOAr0TOBKE TPOU3BOICTBA.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Huctunnuna «Pa3paboTka NporpaMMHBIX TMPUIOKEHUA B CHUCTEMax Jisi TMOJATOTOBKH
yhnpapisonmx mporpaMmMm ans ctankoB ¢ YIIY» (OTH.B.02) npennazHadena uis CTYIEHTOB,
oOyuaromuxcst 10 HampaBieHuto moarotoBkn  15.03.04  «ABToMaTu3amus TEXHOJOTHYSCKUX
MPOLIECCOBY, MPOQPHIIb «ABTOMAaTU3UPOBAHHOE YIPABICHUE JKU3HEHHBIM IIUKIOM MPOAYKIIUU.
JucuunianHa u3ydaercst B / ceMecTpe.

Jlns ycreurtHoro u3y4eHus JUCHUILTUHBI HEOOXOAMMBI 3HAHUS U YMEHUS, MPUOOpPETEHHbBIE B
pe3ysbraTte 00y4eHHs MO OJHOM M3 MaTeMaTHYeCKH-OPUEHTHUPOBAaHHBIX MporpamMm OakajgaBpuara, a
Takke JOUCHUIUIMH, rAe u3ydatorcs ocHOoBel CAIIP  u  00BEeKTHO-OPHEHTHPOBAHHOTO
MIPOTPaMMHUPOBAHUS

OCHOBHBIE TOJOKEHUS AUCHUIUIMHBI UCIOJIB3YIOTCS B JAJIbHEHIIEM MPU MPOXOKIECHUU BCEX
BUJOB TMPAKTHUK, TOCYIApCTBEHHOW WTOrOBOM  aTTeCTalldi W  MOATOTOBKE  BBIMYCKHOW
KBAJTM(PUKAIIMOHHON pabOTBHI.

3. INEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110
JUCHUIIVIMHE (MOAYJ10), COOTHECEHHBIX C IINTAHUPYEMBIMU
PE3YJIIBbTATAMM OCBOEHMUS OITOIT
[Ipouecc n3yueHus: AMCUUILIMHBI HaMpaBiieH Ha GOPMHUPOBAHUE CIEAYIOIIUX KOMITETEHITHI:

IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00yUYeHHS 110
AUCHHUILINHE (MOYJII0), COOTHECEHHBIX C HHANKATOPAMH
JMOCTHKEHUSI KOMIIeTeHI NI

Kox u HaumeHoBaHue
peaiu3yeMoil KOMIETCHIMH

MK-3 3HaTBh: OCHOBHBIE MOAYJIH M CTPYKTYpPY CHUCTEM IOATOTOBKH
Crioco0eH BBINOIHATH YIOpaBISOIUX Mporpamm Juist crankoB ¢ YITY; meToasl pazpaboTku
pa3paboTKy TEXHOJIOTUH U | YIIPaBISAIOUIMX MPOrpamMM; OCHOBBI YIPaBICHUS U XpaHEHUS
porpaMm o0paboTKu JAaHHBIX Ha Yy4yacTKax pa3paboTKy YIPaBISIIONIMX IPOrpamm;
3aroTOBOK Ha CTaHKax C cTaguu pa3paboTKu mnporpamMMmHoro obecnedenus s CAM-
YHUCIIOBBIM IIPOTPAMMHBIM | CHCTEM; CIIOCOOBI pa3paboTku uHTepdeiicoB manss CAM-cucrem;
yIpaBIE€HUEM OCHOBBI Pa0OTHI C ABYMEPHBIMU U TpeXMepHbIMHU 0O0bekTamMu CAM-

CHCTEM C HCIOJb30BAHUEM MPOTPAMMHBIX HMHTEP(EICOB; OCHOBBI
pabotel ¢ CAM-poeKTaMH C HCIOJIB30BAHUEM IPOTPAMMHBIX
nntepdeiicos; ocHoBbl nHTErpanuu CAM-cuctem u CAIIP TTI.
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MUHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanus PO Dopma
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IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS 10
AUCHHIINHE (MOYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
JTOCTHKeHHSI KOMIIeTeHI NI

Kox v HanmenoBanue
peaiu3yeMoil KOMIEeTeHIMH

YMeThb: IPUMEHATh METO/IbI Pa3pabOTKH YIPABIAIOIINUX IPOrpamMMm;
MPUMEHITh ~ METOABl  OpPraHW3alMk  Tmpormecca  pa3paboTKu
YIPAaBISIOUMX MPOrpaMM C HCIOJb30BAaHUEM IPOTPAMMHOIO
obecnieueHus;  pa3pabaTeiBaTh H  BHEAPSTH  MPOTPAMMHOE
obecneuenue st CAM-cucteM B COOTBETCTBUM C HOPMAaTHUBHOMN
JOKyMeHTaIuel; paspabareiBath unTepdeiicel misi CAM-cucrem;
MPUMEHATHh TIporpammHubie uHTepdericel CAM-cucteM; NpUMEHSTh
nmporpaMMHble mHTEepdeicsl st padotel ¢ CAM-mpoekTamu;
MPUMEHSTh MporpaMMHble uHTepdeiicsl 1t uuTerpanuun CAM-
cuctem ¢ CATIP TII

Bnagers: wmeromamu  pa3pabOTKH  YIPABJISIONIMX — POTpamM;
WHCTPYMEHTaMHU KOHTPOJII BEPCHH YNPABISIONIUX IPOrpPaM,
WHCTPYMEHTaMH  pa3pabOTKH M  BHEJIPEHHsS] IMPOTrPaMMHOIO
obOecneuenus i1 CAM-cucteM; HHCTPYMEHTaMHM IOCTPOEHUS
untepdeiicoB 1 CAM-cuctem; HMHCTpYMEHTaMU pa3pabOTKU
JIBYMEpPHBIX U  TpexmepHbIx o0bekroB CAM-cucrem ¢
WCIOJIb30BAaHUEM TPOTPAMMHBIX HHTEp(]eicoB; HHCTPYMEHTaMU
pa3paboTku mporpaMMHOro odecrieueHust Ha 6aze CAM-IIPOEKTOB;
WHCTPYMEHTaMH pa3paboTKU MPOrpaMMHOTO OOeCTeueHHUs s
unrerpaiun CAM-cuctem ¢ CAIIP TII

4. OBIIASA TPYJOEMKOCTbDb JMCIIUITJIMHBI
44. OO0beM JUCUMILIMHBI B 324eTHBIX eJUHULAX (Bcero) (popma o0yueHHs - 3204HAA

2
4.5. O0beM JUCHMILIMHBI 10 BHAAM Y4eOHOli padoThl (B yacax):
KosnuecTBo yacoB (popma o0yueHus - 3a04Hasi)
Buj yueOHoi1 padoThI Bcero no B 1.4. mo cemecTpam
IJIaHY 6 7 8
1 2 7 8 9
KonrakTtHas pabora
o0yJarommxcs ¢ 3 i 8 )
npernojaBaTesieM B
co0oTBeTCTBUH C YII
AyIUTOpHBIE 3aHSTHSL: - - - -
® JIEKIUU - - - -
e CEMHUHaphl U 4 i 4 i
PAKTHYECKHE 3aHSTUS
e jabopaTopHbIe PabOTHI, 4 i 4 i
PAKTHUKYMBbI
CamocrosTenbHas pabora 60 - 60 -
dopma TeKyniero KOHTpOJIs YCTHBIH OIpOC, YCTHBIH 011poc,
3HaHUU U KOHTPOJIA HPOBEpKa HIPOBCPKa
CaMOCTOSTEIILHON pa6OTBI: BBIINTOJTHCHUA BBIINTOJIHCHUA
TeCTUPOBAHHUE, KOHTP. na6opaTovaL1x - na60paT0pqulx -
pa60Ta, KOJTOKBHYM, 3aHATHH, 3aHATHUH,
IMPOBCPKa OpOBCPKa
pe(pepaT 1 Ap. (He MEHCC 2 BBITTOJTHCHUS BBITTOJTHCHUS
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MUHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanus PO

o . Dopma
YV IbAHOBCKHH TOCyAapCTBEHHBIM YHUBECPCUTET
®-Paboyast mporpamma JUCHUILTHHBI 2023
BUJIOB) KOHTPOJIBHBIX KOHTPOJIBHBIX
IIPUMEPOB IPUMEPOB
Kypcoas pabora - - - -
Buasr mpoMexyTogHOM
P yr 4 (3ayer) - 4 (3ayer) -
aTTecTaluu (3K3aMeH, 3a4€eT)
Bcero yacos no
72 - 72 (3a4eT) -
JTUCIHHUILINHE

4.6. Conep:xxaHue TMCUMILITHHBI (MoayJisi). PacnipenesieHue 4acoB 1o TeMaM M BUIaM y4eOHOi

padoThI:

®dopma 00yueHUs — 3a0yHas

Buabl yueOHbIX 3aHATHI
®opma
AyaUTOpPHBIE 3AHATHS 3ans- | Camo Texcy-
Ha3panue u pasaesioB u MpakTny Jado Tm“? CrosT 1ero
TeM Beero Jlexny eckne | PAroP pp:::;_ ¢abia KOHTPO-
7051 3aHATHUSA, Has BHOM i JIA
CeMHHap pador dopme padot 3HAHUM
a P a
1 2 3 4 5 6 7
Tema 1. OcHOBHBIE
nojiokenusi.  Opranuzanus
yueOHOro nporecca.
Pexomennyemas smreparypa. 8 1 7 YCTHBIH
IIpenmer Kkypca, ero uenu, onpoc
3a/1a4yil U OCOOCHHOCTH, CBS3b
C APYTHUMH JUCIUTUTMHAMH
Tema 2. Cucrembl
NMOATOTOBKH YINPABJIAIOIIUX
NporpaMMm /Jisi CTAHKOB €
Ymny. Bugst CAM-cucrem.
OcHOBHbIE TTOHSITHS u yCTHBI
METOJIBI paspabotku | 8 1 7 ompoc
YIPaBISIONINX porpamm.
CrpykTypa CAM-cucrem.
Monymu CAM-cuctem Ha
npumepe Siemens NX.
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MUHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanus PO
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET

dopma

®-Paboyast mporpamma JUCHUILTHHBI

2023

Ha3Banue u pa3naesioB u
TeM

Bcero

Buabl yueOHbIX 3aHATHH

AyIMTOpPHBbIE 3aHATHS

Jleknn
1107

pakTnu
ecKue

3aHATHS,

ceMHHAap

Jlabo
paTop
Hasl
padoTt
a

3ans-
THA B
HHTeE-
paKTH-
BHOM

dopme

Camo
CTOAT
eJIbHA

pador

dopma
TeKYy-
mero
KOHTPO-
Jas
3HAHUM

1

4

5

6

Tema 3. Oprann3anus
npouecca pa3padoTku
YIPaBJISOIIUX NPOrPamMMm ¢
HCIO0JIb30BAHMEM
NMPOrpaMMHOI0
o0ecnieyeHusi. YpaBieHue u
XpaHeHue JTAHHBIX Ha
yuactkax paspabotku VYIL
CucreMbl KOHTpPOJS Bepcuil
YIPaBISIOLINX porpamm.
PDM-cucteMbl U UX MOIYJIH.
HNurterpanus CAM-cucrem B
eIMHOE WH(HOPMAITMOHHO
MPOCTPAHCTBO MPEAIPUATHUS.

YCTHBIN
oIpoc

Tema 4. Pa3padorka
M0JIb30BaTeIbCKHUX
unrepgeiico s CAM-
cucrem. Pa3paboTka nmpocThix
npuinoxenudn gt CAM-
CHUCTEM. Cpena
IPOEKTHUPOBAHUS
untepderico  qisi  CAM-
CHCTEM Ha mpumepe Siemens
NX. CnocoObl IOIKIIOYEHUS
M0JIb30BaTEIbCKUX
UHTEp(PENCcoB K MPOEKTaM IO
pa3paboTke  IPOTrPaMMHOTO
o0ecrieyeHus.

YCTHBIN
oIpoc

Tema 5. Pa6ora c
JABYMEPHBIMU
reoMeTpuYeCKHMH
00beKTaMMU.
MartemMaTHdecKiue OCHOBBI IIO
pabore ¢  JOBYMEpHBIMH
TCOMETPHUYECKUMU
00BEKTaMU. PabGora c
GyHKIUSIMEI CO3JaHus
KPUBBIX C UCIHOJIb30BAaHUEM
MIPOrpaMMHBIX HHTEP(DEHCOB.

1*

YCTHBIN
orpoc,
BBITIOJTHE
HUE
nmabopat
OpHOM
paboThI
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MUHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanus PO
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET

dopma

®-Paboyast mporpamma JUCHUILTHHBI

2023

Buabl yueOHbIX 3aHATHH

AyIMTOpPHBbIE 3aHATHS 3ana- | Camo Q;(e)l[z;a_a
Ha3Banmue u pa3aesioB u MpakTHy Jado TM: crofT 1ero
TeM Beero Jlekn eckme | PATOP pI::ch_ capHa KOHTPO-
Hasl |
uu 3aHATUA, BHOM JIA
ceMuHap pa:;)OT ¢dpopme paSOT 3HAHUM
1 2 3 4 5 6 7
Tema 6. Pabora c
TpeXMepHbIMH
reoMeTpuYecKuMH
00beKTaMM. YCTHBIi
MaremaTryeckue OCHOBBI 10 o1poc,
paboTre Cc  TpEeXMEpHBIMHU BBITIOJTHE
r€OMETPUYECKHMH 9 1* 8 HUE
00BbEeKTaMHU. Pabota c nmabopart
(GyHKIUAMU CO3/1aHMs OpHOH
noBepXHOCTEl c paboThI
HCII0JIb30BaHUEM
MPOrpaMMHBIX UHTEP(PEHCOoB.
Tema 7. Pa3paborka
MPOrpaMMHOI0
obdecneyenust gas  CAM-
cucreM. OCHOBHbIE (DYHKIIUU yCTHBI
no pabote C JiepeBOM Ha ompoc,
npumepe Siemens NX. BEITOJTHE
OyHKIIH CO3/IaHUSA u 9 1% 8 He
PEAaKTUPOBAHUS naGopar
MHCTPYMEHTa Ha TNpuMepe OpHOi
Siemens NX.  ®yHkuEn paGoTsI
CO3MaHMSI U PEAAKTHPOBAHUS
Omnepanyvii M TPAeKTOpPUHA Ha
npumepe Siemens NX.
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MUHHCTEPCTBO HAYKH U BbICIIEro oopa3oBanus PO Dopma
Y I1bSHOBCKMI TOCY1apCTBEHHBINH YHUBEPCUTET P
®-Paboyast mporpamma JUCHUILTHHBI 2023

Buabl yueOHbIX 3aHATHH
dopma
AyIUTOpHBbIE 3aHATHS 3ans- | Camo rexy-
Ha3Banue u pa3naesioB u MpakTHy Jato mﬂ: crost ero
TeM Beero Jlekn eckme | PATOP pI::ch_ capHa KOHTPO-
5071 3aHATHUSA, Hail BHOM > JIA
ceMuHap pa:;)OT ¢dpopme paSOT 3HAHUM
1 2 3 4 5 6 7
Tema 8 MHurerpaums c¢
CHCTEeMaMH
aBTOMATU3HPOBAHHOIO
NPOEKTHPOBAHMS
TEeXHOJOTHYEeCKHX
npoueccoB. UTteHne TaHHBIX
u3 gnepeea CAM-mpoekTa YCTHBIH
(mepeunen onmepanuii U 01poc,
TPaeKTOPUH, PEXKUMBI BBIIIOJIHE
pe3aHus, UHCTPYMEHT). 9 1* 8 HHE
Wmnopr nanueix B CAIIP nabopar
TII. ABTOMAaTHYECKOE OpHOH
dopMupoBaHue onepauuil U paboTEI
MEepeXo0B  Ha OCHOBaHUU
YIPABJISTIOITUX MPOTpaMM.
dopmaTupoBaHue
TEXHOJIOTMYECKOr0 Ipolecca
Ha 6aze CAM-mpoekTa.
3ader 1o AMCUUILIMHE 4
Htoro 72 4 4 60

* Ilo oannoti meme npedycmMompeHo npogedeHue 3aHAMULl 8 UHMeEPAKmMusHoU gopme 6 guoe
nabopamopnvix pabom. Tema u codepocanue 3amnamus npueeoenvt 6 n. 7 «JIABOPATOPHBIE
PABOTHI (IABOPATOPHBIU IIPAKTUKYM)» nacmosiwezo 0okymenma

5. COAEP) KAHUE JUCIUAIIJIMHbBI (MOAYJIs)

Tema 1. OcHoBHble mnoJiokeHusl. Opranuzanus yueOHOro mnpouecca. PekomeHnmyemas
mutepatypa. [Ipeamer kypca, ero 1enu, 3ajjaud 1 0COOEHHOCTH, CBSA3b C IPYTUMHU JUCIUILIMHAMH.

Tema 2. CucTreMbl NOATrOTOBKH YNPABJSIIOIIUX NporpamMm s crankos ¢ YIIY. Buasl
CAM-cuctem. OCHOBHBIE TOHSTHS W METOABI Pa3pabOTKH yIpaBistommx mporpamm. CTpykTypa
CAM-cucrem. Monynun CAM-cucrem Ha mpumepe Siemens NX.

Tema 3. Opranmsanmus mnpouecca pa3padoTKH  YNPaBJISOIIHX MpPorpaMMm ¢
HCNOJIb30BAHUEM MPOrpaMMHOro odecrmeveHusl. YIpaBJIeHHE M XpaHEHHWE JaHHBIX Ha y4dacTKax
pazpabotku YII. CucreMbl KOHTPOJIS BepcHi ynpaBisomux nporpamm. PDM-cucteMbl 1 uX MOIYJIH.
Wuterpanus CAM-cucteM B elnHOE HHPOPMALMOHHO MPOCTPAHCTBO MPEATIPHUATHS.

Tema 4. Pa3pa6orka moab3oBatenbckux uHTepdeiicoB mas CAM-cucrem. Paspabotka
npocTbix npuiokeHuit g CAM-cucrem. Cpena npoektupoBanus unrepdeiicoB miss CAM-cucrem
na npumepe Siemens NX. CriocoObl MOAKIIOYEHHS TOIb30BATEIbCKUX HHTEP(EHCOB K MPOEKTaM I10
pa3paboTKe IpOrpaMMHOTO 00eCTICUeHUSI.
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Tema 5. PaboTa ¢ 1ByMepHbIMHU FeOMeTPHUYECKUMH 00beKTaMi. MaTeMaTHYECKHE OCHOBBI
1o padoTe ¢ JByMEPHBIMH I'€OMETPHUECKUMHU 00bekTaMu. PaboTta ¢ GyHKIMAMU CO3aHUS KPUBBIX C
MCIOJIb30BaHUEM IIPOrPaMMHBIX UHTEP(HEHCOoB.

Tema 6. PaGoTa ¢ TpexMepHBIMH reoMeTPHYECKUMHU 00beKTaMH. MaTteMaTn4eckue OCHOBBI
nmo paboTe ¢ TpeXMEpHbIMH TeOMETpUYeCKUMHU oObekTamu. Pabora ¢ QyHKUMAMH co3aaHUA
MOBEPXHOCTEH C UCIOIB30BAHNEM MPOTPAMMHBIX HHTEP(HEHCOB.

Tema 7. Pa3zpaborka nporpammuoro odecnedyenus aiss CAM-cucrtem. OcHOBHBIC (DYHKITUH
1o pabore ¢ aepeBoM Ha pumepe Siemens NX. OyHKIMK co3aHus U PeAaKTUPOBAHUS HHCTPYMEHTA
Ha npumepe Siemens NX. DyHKIMH CO3MaHUS W PEAAKTUPOBAHHUS OIEpalMii U TPACKTOPUH Ha
npumepe Siemens NX.

Tema 8 MHuTerpanms ¢ cucreMaMH AaBTOMATH3MPOBAHHOIO INPOEKTHPOBAHMS
TeXHOJIOTHYeCKHX mnpoueccoB. Urenne manubpix u3 nepeBa CAM-mpoekra (mepeuHeil onepanuii u
TpaeKTOpul, pexXuMbl pe3anus, UHCTpymeHT). Mmmopt nmanubsix B CAIIP TII. ABromaruueckoe
(dbopmMHUpoBaHKE ONEpanuii U MEPEeX0J0B Ha OCHOBAaHHM YIPAaBIAIOMUX nporpamm. dopmaTtupoBanue
TEXHOJIOTHYECKOTo npornecca Ha 6aze CAM-nipoekra.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHUX 3AHSATUN

Tema 1. Buabl cuctem MOAroTOBKHU YIPABJSIIOIIUX NporpamMm s ctankos ¢ YITY. Buse
CAM-cucteMm. OCHOBHBIE TIOHATHS U METO/IbI pa3pabOTKU YIPABIAIOLIMX POTPAMM.

Tema 2. Cucrembl NOATOTOBKH YNPABJAKIIHX HporpaMMm M crankos ¢ YIIY.
Crpykrypa CAM-cuctem. Moaynu CAM-cuctem Ha npumepe Siemens NX.

Tema 3. Opranusanusi mnpouecca pa3padoTKH yHPABJISKIIUX NPOrpaMM ¢
HCIIO0JIL30BAHMEM INPOrpaMMHOrO olecmedeHusi. YINPABICHUE M XpPaHEHHME JAHHBIX HA y4acTKax
pazpabotku YII. CucreMsl KOHTpOJIS BepcHil ynpasisiomux nporpaMmm. PDM-cuctemsl u ux Moaymu.
Wuterpanus CAM-cucteM B ennHOE HHPOPMAITMOHHO MTPOCTPAHCTBO MPEATIPHSITHSI.

Tema 4. Pa3zpaGorka moab3oBareabckux uHTepdeiicoB misi CAM-cucrem. PaspaboTka
npocteix npunoxenuit s CAM-cucreMm. Cpena npoextupoBanusi uHrepgeiicos anis CAM-cucrem
Ha npumepe Siemens NX. CrocoObl MOIKIFOUCHHS TOIb30BATENbCKUX UHTEP(EHCOB K MPOEKTaM 10
pa3paboTKe MPOrpaMMHOTO 00eCTICUEHUSI.

Tema 5. PadoTa ¢ AByMEepHBIMHM reOMeTPHYECKHMH 00beKTaMU. MaTeMaTudeckue OCHOBBI
1o paboTe C IBYMEPHBIMHU T'€OMETPUYECKUMU 00bekTaMu. PaboTa ¢ PyHKIIMAMH CO3/1aHUSI KPUBBIX C
HCMOJIb30BAHUEM ITPOIPAMMHBIX HHTEP(ECOB.

Tema 6. PagoTa ¢ TpexMepHbBIMU reOMeTPHYECKHMH 00beKTaMH. MaTeMaTHUECKUE OCHOBHI
Mo paboTe ¢ TPEeXMEpHbIMU TIEOMETpUYECKUMHU oObekTamu. Pabota ¢ GyHKUMAMH CO3AaHUSA
MTOBEPXHOCTEHN C HCIIOIb30BAaHUEM MTPOTrPAMMHBIX HHTEP(ENCOB.

Tema 7. Pazpadorka nporpamMmmHoro odecnedenust 111 CAM-cucrem. OcHOBHbIE QYHKIIUU
o pabote ¢ aepeBoM Ha mpumepe Siemens NX. OyHKIMK CO3TaHKs U PEAaKTUPOBAHUS HHCTPYMEHTA
Ha mpumepe Siemens NX. ®yHkuuMu co3maHus W PEAAKTUPOBAHUS ONEpalMid U TPACKTOPUH Ha
npumepe Siemens NX.

Tema 8 MHuHTerpanusi ¢ cucTeMaMH AaBTOMATH3UPOBAHHOIO MPOEKTHPOBAHMA
TeXHOJIOTHYEeCKHX mnpoueccoB. Urenne manubix n3 nepeBa CAM-mpoekra (mepedneil omepanuii u
TpaeKTOpuil, pexumbl pe3aHus, uHcTpyMeHT). Wmnopt manneix B CAIIP TII. ABromarmueckoe
(dbopMUpOBaHHE ONEpaluii U MEepexo0B Ha OCHOBAaHHUM YIPaBISIOMMNX nporpaMMm. dopMaTtupoBaHue
TEXHOJIOTHUECKOro mporecca Ha 6aze CAM-mpoexra.

7. JABOPATOPHBIE PABOTHI (JIABOPATOPHBIN TIPAKTUKYM)
JladopaTopnas padora no teme «Pa3padorka nmpoctoix nporpamm st CAM-cucrem».
Lenu u conepkanue 1a00paTOpHOIl pabOTHI: HAYYUTHCS CO3AAaBATH MPOCTHIC MPOTPAMMBI IS
CAM-cucteM; OCBOMTH MHCTPYMEHTHI CO3JaHUSI MPOEKTOB MPOrPAMMHOTO OOECIIeUeHHUs; CO31aTh
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MCTOMBI AJId 3arpy3KU U BBII'PY3KHU HpHJ’IO)KCHPIfI; HAayY4YHUTHC BBIBOAUTH IIPOCTHIC COO6H.[€HI/IH.

JlaGoparopHasi paboTa BBIMOJIHIETCS COTJIACHO y4eOHO-METOIMYECKUM YKa3aHHUAM B Cpele
Visual Studio 2008 ¢ ucnonb30BaHKeM sA3bIKa nporpammupoBanus C#.

JlaGopaTopnasi pa6ora mo Teme «Pa3pafoTrka moab30BaTeIbCKUX HHTepdeiicoB 1
CAM-cucrem»

Ienun u conepskanue 1adOpaTopHON pabOTHL: pa3paboTaTh MOIH30BATENLCKHI HHTEpdElic s
CAM-cucTeMbI C UCIOIB30BAHUEM BCTPOEHHBIX cpeacTB Siemens NX; MoaKIIOYMTh METO/IbI 3aITyCKa
MOJIb30BATEILCKOT0 HHTEp]eiica 1 COOBITUS DIEMEHTOB YIIPABJICHUSI.

JlaGopaTopHasi paboTa BBIMOJHSAETCS COTVIACHO Y4€OHO-METOJMYECKHM YKa3aHUSIM B Cpefe
Visual Studio 2008 ¢ ucrons30BaHreM s3bIKa MporpammupoBanus C#.

JlaGopaTtopHas padora no teme «Pa3padoTrka nporpaMMHOro odecnedeHusi 1jsi padoTsbl ¢
ABYMEPHBLIMH 00bEKTAMMU»

Lenu u conepkanue 1adopaTopHON paboOTHI: pa3paboTaTh MOJIL30BATENbCKUM MHTEpdelic s
3a/IaHMsl TIApaMETPOB JIBYMEPHBIX OOBEKTOB; pa3paldoTaTh KIacChl M METOIbI JUIsl TOCTPOCHUS
JIBYMEPHBIX O0BEKTOB; CO3/1aTh C UCIOIb30BAaHHEM COOCTBEHHOU MPOTrpaMMBbl IByXMEpPHbIE OOBEKTHI.

JlaGoparopHast paboTa BBIOJIHIETCS COTIACHO y4eOHO-METOIMYECKUM YKa3aHHUAM B Cpelle
Visual Studio 2008 ¢ ucnons30BaHreM s3bIKa porpammupoBanus C#.

JlabopaTtopnasi pa6ora no teme «Pa3paboTka mporpaMMHOro oodecnedyeHusi s padoThl C
TPeXMePHBIMHU 00bEKTaAMM)

Lenu u conepkanue 1ab0paTOpHOU pabOTHI: pa3padoTaTh MOJIB30BATEIbCKUN UHTEpPEIC as
3a/laHusl TIApaMeTPOB TPEXMEPHBIX OOBEKTOB; pa3pabdoTaTh KIACChl W METONBI JAJS MOCTPOCHUS
TPEXMEPHBIX 0OBEKTOB; CO3/]aTh C UCIIOJIb30BAHNEM COOCTBEHHOW MPOrpaMMbl TPEXMEPHBIE OOBEKTHI.

JlaGopaTopHasi paGoTa BBIMOJTHSAETCS COTVIACHO Y4€OHO-METOJMYECKHM YKa3aHHUsIM B Cpefe
Visual Studio 2008 ¢ ucnonbp3oBanueM si3bika mporpammepoBanus C#.

MeTtoauueckre yka3zaHUS IO BBIMOJIHEHHIO J1a00OpaTOpHON paboTHI MpHBENEHBI B Y4eOHO-
MeTonuyeckoM Mnocobuu: bmomeHmTeiiHn Anekcelt AnexkcanapoBud. Pa3paboTka mnporpamMMHBIX
npuoxkeHud B Siemens NX 7.5: yueOHO-MeToqudeckue ykazanusi / A. A. bmromenmreiin; Yiul'V,
OMUUAT. - VYaesaosck: Yal'V, 2019. - 3arn. ¢ skpana; HeomyOnukoBaHHBIN pecypc. - DIEKTPOH.
TekcToBele  maH. (1 daiim: 1,76  M6). -  Teker:  oanmektponHeii. —  URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/5728

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB
He npenycmorpeno.

9. IEPEYEHbB BOITPOCOB K DK3AMEHY (BAUETY)
1. OcHOBHBIE MOHATHS M OIpeAeTeHHs] Mpolecca MOATOTOBKH YIPABISIOMIMX MPOrpaMMm IJis
crankoB ¢ UITY.
Bunst CAM-cucrem.
Mertoab! pa3paboTKH YIPaBIISIONIMX IPOrpaMM IJist cTaHkoB ¢ YITY.
Ocnosubie nHCTpYMeHTHI CAM-cuctem Ha mpumepe NX.
VYnpaBieHue 1 XpaHeHHe JaHHBIX Ha ydacTkax pa3zpadotku YII.
CucTeMbl KOHTPOJISI BEPCHUI YIIPABJISIOMINX MPOrPAMM.

S N
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16.
17.
18.
19.

20.
21.
22.
23.
24,
25.

26.

PDM-cucteMbl 1 BX MOYJIH.
Nurerpamus CAM-cucrem B eauHOE HHPOPMAITMOHHO TIPOCTPAHCTBO MPEATIPUSATHSI.
Pazpabotka npocteix npunoxenuit s CAM-cuctem.

. IIpoextupoBanue unrepdeiicor wiss CAM-cucrem Ha npumepe Siemens NX.

. Cpena npoexktupoBanus uarepdericos mis CAM-cuctem Ha npumepe Siemens NX.

. Ocobennoctu pazpaborku unrepgeiicos mis CAM-cuctem.

. MUHCTpyMeHTHI 115 poekTupoBanus uHTepdeirico miss CAM-cuctem.

. Biioku u Tumel TaHHBIX B HHTEpdeiicax Siemens NX.

. CriocoObI MOJKITIOYEHHUST TI0JIb30BAaTEIIbCKUX HWHTEPPEHCOB K MpOEKTaM M0 pa3padboTke

MIPOrpaMMHOT0 00€CTICUCHUS.

MatemaTtuueckrue OCHOBBI 110 paboTe C IBYMEPHBIMU T€OMETPUUECKUMU O0BEKTAMHU.

Pabora ¢ pyHKIMAMU CO3IaHHSI KPUBBIX C UCTIOIB30BAHUEM ITPOTPAMMHBIX HHTEP(EICOB.
MatemaTtuueckre OCHOBBI 110 paboTe C TPEXMEPHBIMH F€OMETPHUYECKUMH O0bEKTaMHU.

PabGora ¢ ¢yHKIMAMH CO3HaHUS TOBEPXHOCTEH C HCIIOJIB30BAaHHEM IPOTPAMMHBIX
HHTEp(DEHCOB.

OcHoBHBIC QYHKIMH IO paboTe ¢ AepeBoM Ha npumMepe Siemens NX.

DyHKIKU CO3IaHUsI U PEIAKTHPOBAHKsI HHCTPyMEHTa Ha pumepe Siemens NX.

@OyHKIMU CO3/IaHKsI U PEIAKTHPOBAHUS OIIEpalliii U TpaeKTopuil Ha mpumepe Siemens NX.
Urenue nannabix u3 aepeea CAM-npoekra.

Wuterpanus CAM-cuctem ¢ CAIIP TII.

ABTomaTtnueckoe (opMHpOBaHHE ONEpaluil U MEepexOoJO0B HAa OCHOBAHUU YIPABISIOMIUX
porpamMm

dopMaTupoBaHUE TEXHOJOTHUYECKOTO mpolecca Ha 6aze CAM-npoekra.

10. CAMOCTOATEJIBHASA PABOTA CTYJAEHTOB
Copnepxanue, TpeOOBaHMSA, YCIOBHS M TOPSJIOK OpPraHU3alMM CAMOCTOSITENBHOW padoThI

oOyuaromuxcst ¢ yderoM (opmbl oOydeHHUs OmpenenstoTcss B cooTBeTcTBUU ¢ «llonoxeHuem o6

OpraHu3ali CaMOCTOSTENbHON pabOThl O0yYarOIIUXCS», YTBEPXKIEHHBIM YUeHbIM coBeToM Yial'V
(mporoxomn Ne8/268 ot 26.03.2019 1.).

ITo xaxxmoit (I)OpMe O6y‘lCHI/I$IZ OYHas1/3a09HasA/0YHO-3a049HAs 3aIIOJHICTCS OoTACIbHAas Ta6nnua.

dopma o0yueHus — 3aouHasl.

dopma
Bua camocTosiTe/IbHOI padoThI KOHTPOJISA
(npopabomka yuebrno2o mamepuaia, O0bem (nposepra
Ha3Banue pa3jaesioB u TeM pewenue 3aoau, peghepam, 00KIA0, B peutenus
KOHMPONbHASL paboma, n0020mosKa K yacax 3a0av,
coaue 3auema, 3K3ameHa u op.) pechepama u
op.)
Tema 1.  OcnoBHble | o [IpopaboTka yueOHOrO MaTepHana ¢
noJoxeHust. Opranu3alys | MCIOIb30BAHUEM PECYPCOB yUeOHO-
yueOHOTo mporecca. | MeTOJAUYECKOro U HH(POPMALIMOHHOTO
Pexomennyemas 00eCIIeUeHHUS TUCIUTIINHBL; YCTHBIH
JUTEpaTypa. IIpeamer | o TloaroroBka K ciade 3ayera 7 ompoc,
Kypca, €ro nuemu, 3ajgadd u 3a4eT
OCOOCHHOCTH, CBf3b C
JOPYTHUMH TUCIUTUIMHAMUA
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dopma
Bua camocrosiTesibHOM padoThI KOHTPOJISA
(npopabomka yuebHo20 Mmamepuana, O0bem (nposepra
HazBaHue pa3ieioB u TeM peutenue 3a0ad, peghepam, 00K1ao, B peuienus
KOHMPOIbHAsl paboma, no020moeKa K yacax 3a0ad,
coaue 3auema, 3K3ameHa u op.) pechepama u
op.)
Tema 2. Cucrembl | o TIpopaboTka yueOHOrO MaTepHana ¢
NMOATOTOBKH WCIIOJIb30BAHUEM PECYPCOB y4eOHO-
YHPAaBJISIFOLIUX METOJIMYECKOTO U MH(HOPMAIITMOHHOTO
NPOrpaMM JJIsi CTAHKOB € | obOecrieueHus JUCIIUILINHEL,
qIiry. Bujer CAM- | o TloaroroBka K caaue 3auera 5
CHCTEM. OcHoOBHBIE YCTHBIH
HOHATUS " METOIbI 7 OIIpoC,
pa3paboOTKU YIPaBIISIOMINX 3a4er
POrPaMM. Crtpykrypa
CAM-cucrem. Monynu
CAM-cuctem Ha mpuMepe
Siemens NX.
Tema 3. Opranmsanus | e [IpopaGoTka yueOHOrO MaTepuaa ¢
npoiuecca Pa3padoTKH | KHCIOJIB30BAHHEM PECYPCOB y4eOHO-
YIPaBJISIFOIIUX METOJIMYECKOTO U MH(OPMAITMOHHOTO
nporpaMmm ¢ | oOecrieueHUs! TUCITUTUTHHEI;
HCIIOJb30BaHUEM e JloaroroBka K ciade 3adueTa
NMPOrpaMMHOI0
olecrieyeHusl.
VYmpaBneHue W XpaHEHHE
JAHHBIX ~ HA  Yy4acTKax YCTHBIN
paspabotku YII. Cucremsl 7 ompoc,
3a4er

KOHTPOJIA BEepCUi
YOPABJISIIOLIUX [POTPaAMM.
PDM-cucremsl u Ux

MOJTYJIH. WnTerpanus
CAM-cucteM B emguHOE
UH(POPMALIMOHHO
IIPOCTPAHCTBO
HPEIIPUSATHSL.
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dopma
Bua camocrosiTesibHOM padoThI KOHTPOJISA
(npopabomka yuebHo20 Mmamepuana, O0bem (nposepra
HazBaHue pa3ieioB u TeM peutenue 3a0ad, peghepam, 00K1ao, B peuienus
KOHMPOIbHAsl paboma, no020moeKa K yacax 3a0ad,
coaue 3auema, d9K3ameHda u op.) peghepama u
ap.)
Tema 4. Pa3spaborka | ¢ IIpopaboTka yueOHOrO MaTepuaa ¢
M0JIb30BaTEJIbCKHX WCIIOJIb30BAHUEM PECYPCOB yueOHO-
unrepdeiicop aass CAM- | meroandeckoro u MHPOPMALMOHHOTO
CHCTEM. Pazpabotka | obecrnieyeHnss AUCHUILINHBL
IPOCTBIX MPUIIOKEHUH IS | o IloaroroBka k ciade 3a4yeTa
CAM-cucrem. Cpena
MPOEKTUPOBAHUS
unteppeiico a1 CAM- YCTHBIH
CUCTEM Ha npuMepe 7 Ompoc,
Siemens NX. Cnoco6st 3a4eT
MOJIKIIFOUEHUS
MOJIb30BATEIBCKUX
uHTep(deiicoB K MpoeKTaM
o pa3paboTke
MPOrPaMMHOTO
oOecrieyeHus.
Tema 5. PaGora ¢ | e IIpopabGoTka yueGHOrO MaTepHana ¢
JABYMEPHBIMHU WCIIOJIb30BaHUEM PECYPCOB y4eOHO-
reoMeTpu4ecKuMu METOJINYECKOTO U MH(OPMAITMOHHOTO
00beKTaAMM. oOecrieueHnsT JUCHUILINHEL, YCTHBIH
MaremaTnueckue OCHOBBI | o [loAroToBKa K ciade 3auera Ompoc,
no pabore ¢ ABYMEPHBIMU MpOBEpPKa
r€OMETPUUECKIUMHU 8 BBITIOJTHCHUS
oObekTamu.  PabGora ¢ 1a00paTOPHBIX
GyHKIUAMU CO3JaHus pabor,
KPHUBBIX C HCIIOJIb30BaHUEM 3a4er
MIPOTPaMMHBIX
UHTEpQEcoB.
Tema 6. PabGora ¢ | e IIpopaboTka yueOHOro MaTrepuana ¢
TpeXMepHbIMHU HCIIOI30BaHUEM PECYPCOB YUeOHO-
reoMeTpuYeCKUMH METOJIMYECKOTO U MH(OPMAITMOHHOTO
00beKTaAMM. o0ecIieueHns TUCIUATUINHBI, yCTHBII
MareMaTU4YeCKHE OCHOBBI | o IloaroroBka k ciade 3ayeTa; orpoc,
1o paboTe C TPEXMEPHBIMH | o BpimoHeHHe Ja60paTOPHOil paGoTEI TIpoBepKa
r€OMETPUUECKUMU 8 BEILOHCHMS
oOvexktamu.  PabGota ¢ TaGOPATOPHBIX
byHKIUSIMU _ cosjanns pabor,
MOBEPXHOCTEN C 3a4eT
UCIIOJIb30BaHUEM
MPOrPaMMHBIX
uHTEpQEiicoB.
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dopma
Bua camocrosiTesibHOM padoThI KOHTPOJISA
(npopabomka yuebHo20 Mmamepuana, O0bem (nposepra
HazBaHue pa3ieioB u TeM peutenue 3a0ad, peghepam, 00K1ao, B peuienus
KOHMPOIbHAsl paboma, no020moeKa K yacax 3a0ad,
coaue 3auema, 3K3ameHa u op.) pechepama u
ap.)
Tema 7. Paspaborka | e IIpopaboTka yueOGHOro MaTepHana ¢
MPOrpaMMHOI0 WCIIOJIb30BAHUEM PECYPCOB y4eOHO-
obecneuyenuss aasi CAM- | meroamdeckoro u MHPOPMALMOHHOTO
CHCTEM. OcHOBHBIE | 00eceYeHUs TUCIUILINHE;
(yukumn 1o pabore ¢ | e I[loArOTOBKA K CAYE 3AYETA; YCTHBIH
ACPEBOM ~ Ha  TIPUMEPE | o BpimoaHeHHE 1a00PATOPHOM pabOTHI ompoc,
Siemens NX. ®yHkuuu npoBepka
co3/1anns n 8 BBITIOJIHEHUS
PCAaKTHPOBaHHA 1a00pPaTOPHBIX
MHCTPYMEHTA Ha TpUMEpe pabor,
Siemens NX. ®yHkuuu 3aueT
CO3JIaHuUs u
pEeIaKTHPOBAHUS OTepaIuit
U TPAaeKTOpUH HA IIpUMEpE
Siemens NX.
Tema 8 MHurerpammsi ¢ | o TIpopaboTka yueGHOrO MaTepHana ¢
cHCTeMaMHu WCIIOJIb30BAaHUEM PECYPCOB yueOHO-
aBTOMATU3HPOBAHHOIO METOAMYECKOTO U MH(OPMAITMOHHOTO
NPOEKTHPOBAHUA obecrnieveHus JUCIUILINHBL,
TE€XHOJOTHYECKHX e [loaroToBka K craue 3a4yera,
npoueccos. YUreHue | o BrimonHenue nabopaTopHOit paboThI
naHHbeix u3 nepea CAM-
MPOEKTA (mepeunei YCTHBIH
omnepalvii U TPaeKTOPHil, ompoc,
PEKUMBI pe3anus, npoBepKa
WHCTPYMEHT). Nmmoprt 8 BBINOHEHHS
manueix B CAIIP  TIL NaGOpPATOPHBIX
ABTOMAaTHUYECKOE paGor,
dbopMupoBaHue onepauui ——
u Nepexo0B Ha
OCHOBAHUU YIPABIISIIONTUX
porpamm.
dopmaTtupoBaHue
TEXHOJIOTHYECKOTO

nporiecca Ha Oaze CAM-
MPOCKTA.
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11.  YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHUIINHBI

IlepeyeHb peKOMeHyeMbIX Y4eOHBIX U3IAHUI

a.

OcHoBHas nuTepaTypa

1. YyBakoB, A. b. OCHOBBI MOATOTOBKH TEXHOJOTHYECKHX OMNepanuii Ha 00OpabaThIBArOIIMX

crankax ¢ YITY : yueOnuk st By30B / A. b. UyBakoB. — MockBa : U3marensctBo FOpaiiT,
2021. — 199 c. — (Bwicmiee obOpazoBanme). — ISBN 978-5-534-14466-6. — TekcT :
anexkTpoHHed  //  OOpasoBarenbHas  1uatrgopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/477669

2. Komomkuna, M. E. OcHoBBI mporpamMmmupoBanus st ctaHnkoB ¢ UITY : yyeOHOoe mocobue
s By30B / WM. E. Konomkuna, B. A. CenesneB. — Mocksa : U3narensctBo HOpaiit, 2021. —
260 c¢. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-10446-2. — TekcT : 37eKTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/475569

3. Cranku ¢ YIIY B mammHOCTpouTeNnbHOM Ipou3BozcTBe. YacTth 1 : yueOHOe mocodue s
By30B / B. U. ABepuenkos, A. A. XKono6os, XK. A. Mpouek [u ap.]. — Bbpsanck : Bpsuckuit
roCy/IapCTBEHHBIH TeXHUUYECKUU yHHBepcuteT, 2012. — 216 ¢. — ISBN 978-5-89838-539-2.
— Texct : anekTpoHHBIH // DnekrponHO-OnOmMoTeuHas cucrema IPR BOOKS : [caiit]. —
URL.: https://www.iprbookshop.ru/7009.html

4. ABTromaTu3anus MOATOTOBKH YIpaBISAOMIMX Iporpamm Juist ctankoB ¢ YITY. Yacte 2 :
yuebHoe nocodue amnst By3oB / B. M. ABepuenkos, A. A. Konobos, XK. A. Mpouek [u np.]. —
Bpsiack : BpsiHCKHI TOCYAapCTBEHHBIH TeXHWYeCKHid yHuBepcuteT, 2012. — 212 ¢. — ISBN
978-5-89838-540-2. — Tekcr : AMeKTpOHHBIN // DaekTpoHHO-OMOMMoTeyHass cucrema I[PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/7010.html

0. JlonmomHuTtenbHas IUTEpATypa

B.

1. Topsmnos, /. C. 'eomeTpruyeckoe MOJeTUpOBaHIE KOMIUIEKCA IITAMIOBKH, YUCTOBOTO U
OoOpe3HOro IuTamma i JIOMATKH KOMIIPECCOpa BBICOKOIO JaBJIEHUS TIa30TypOMHHOU

ycraHoBkHM B Siemens NX : yyeOHoe nocobue / JI. C. I'opsiunoB. — Camapa : Camapckuit
rOCyJapCTBEHHBIN TexHu4eckuii yHuBepcuter, ObC ACB, 2018. — 132 c¢. — Tekcr :
AIIEKTPOHHBIN // DnekTpoHHO-OMOMMoTeyHass cuctema [PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/90475.html

2. 3y0enko, B. JI. Cuctems! ynpasnenus crankos ¢ UITY : yueGHoe mocobue / B. JI. 3ybGenko,
H. B. EmenpsnoB. — Camapa : Camapckuil rocyJapCTBEHHbIN TEXHUYECKUN YHHUBEpPCHUTET,
OBC ACB, 2016. — 204 c. — Texkcrt : 31eKTpOHHBIN // DNeKTpOHHO-OUOIMOTEeYHas cucTeMa
IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/90916.html

3. ummapés, B. FO. Opranuzanus v niaHUpoOBaHUE aBTOMATU3MPOBAHHBIX MPOHU3BOJCTB :
yueOHuK i By3oB / B. 0. Hlummapés. — 2-e nzn. — Mocksa : UznatensctBo FOpaiit, 2021.
— 318 c¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-11451-5. — Tekcrt : 31€KTpOHHBIH //
O6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/475850

4. 3a6enmun  JI.IO. OcHOBBI KOMIBIOTEpHOW TIpauk U TEXHOJOTUH TPEXMEPHOTO
MOJICTUPOBAHUS [DIEKTPOHHBIN pecypc]: yuedHoe mocobue/ 3abenun JI.1O., Kontokosa O.J1.,
Jwuib O.B.— DnexTpoH. TekcToBble AaHHble. — HoBocubupck: CuOUpCKuii TocyaapCTBEHHBIH
YHHUBEPCHTET TeJIeKOMMYHHKauii ¥ uHpopmaruku, 2015.— 259 c.— Pexwum mocryma:
http://www.iprbookshop.ru/54792.html

Meroaunueckas nureparypa

1. Meroandeckue yka3zaHUS IO BBITIOJHEHHUIO JTAOOpATOPHOW PabOThI MPUBEIEHBI B YUEOHO-
MeToauyeckoM  mocoOuu:  bmromenmireiiH — Anekceir  Anekcanaposuu.  Pa3paboTka
mporpaMMHBIX TpwioxeHui B Siemens NX 7.5: yue6.-meroz. mocodue / A.A, briromeHmTeiiy,
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yal'y, OMMUUAT. - VIIBSTHOBCK: val'y, 2020. — URL.:

http://lib.ulsu.ru/MegaPro/Download/MObject/168
2. MaTeMaTI/ILIeCKI/Ie OCHOBBI KOMHBIOTepHOFO MO,I[eJ'II/IpOBaHI/I}I FeOMeTpI/I‘leCKI/IX 06L€KTOBZ

yue0. mocobue / [TonsackoB FOpwuit BsuecnaBosuuy, JI. B. Ky3nenosa, A. B. Hukonaes; Vul'Vy. -
VaesHoBck, 1998. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/1023/polyanskov.pdf

CornacoBaHo:
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IIpodeccuonanbubie 6a3bl JAHHBIX, THPOPMALHOHHO-CIIPABOYHbIE CHCTEMBI
1. DJ1eKTPOHHO-0U0JIMOTEYHbIE CHCTEMBI:

1.1. Ludposoii obpazoBatenbHbii pecypc [IPRsmart : snekTpoHHO-OMONMMOTEYHAs CUCTEMA :
caiit / OOO Kommanus «Aui [Tu Ap Meauay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexxum noctyma: st 3apeructpup. nosb30Bareneil. - TEeKCT : 3eKTPOHHBIM.

1.2. OGpasoparensHas mmatpopma FOPAWT : oGpasoBaTenbHBIii pecypc, >JIEKTPOHHAs
6ubmmoreka : caiit / OO0 DiextponHoe m3matensctBo «OPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum qocTyma: ajsi 3aperucTpup. mojb3oBareei. - TeKCT : 3IeKTPOHHBIH.

1.3. ba3a mansbpIX «OnekTpoHHas OubOmmorexka texHmdyeckoro BY3a (OBC «KoHcymbraHT
CTYIECHTa») : 2JIEKTPOHHO-O0nbMmoTeuHas cucrema : caiit / OOO «llomutexpecype». — Mocksa, [2023].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyma: st 3aperucTpup.
MOJb30BaTeNen. — TEKCT : JIIEKTPOHHBIM.

1.4. KoHcynbTaHT Bpaua. DIeKTpOHHAasl MEIMIIMHCKas: 6ubanoTeka : 6a3za gaHHbIX : cailt / OO0
«BplIcmas miKona oOpraHu3allid M YOpPaBICHUS 3paBoOXpaHeHHEeM-KOMITJIEKCHBI MeIUIUHCKUN
KoHcanTHHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum pocryma: s
3aperucTpup. nojib3oBareneil. — TeKcT : 3JeKTPOHHBIMH.

1.5. Bonbiast MmeauIIMHCKAst OMOIMOTEKA : AIEKTPOHHO-OMOIMoTeyHas cucrema : cat / OO0
«bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum mocryma: mns
3apEeruCTpUp. MOJb30BaTENEH. — TEKCT : JIIEKTPOHHBI.

1.6. OBC Jlansp : snekrpoHHO-0MOIMOTEYHast cuctema : cadT / OO0 OBbC «Jlaup». — CaHKT-
IMerepoypr, [2023]. — URL:  https://e.lanbook.com. — Pexum pgoctyma: uiss 3aperucTpup.
MOJb30BaTeen. — TEKCT : JIIEKTPOHHBIM.

1.7. OBC Znanium.com : s1neKTpoHHO-OnOaHoTeyHas cucrema : cat / OO0 «3HaHHyMY. -
Mockaa, [2023]. - URL: http://znanium.com . — Pexxum roctymna : 11 3aperucTpup. MoJIb30BaTeIIeH. -
TekcT : ANeKTPOHHBIN.

2. Koncyabrantllinoc [DnexTpoHHBI pecypc]: chpaBouHas mpaBoBas cucrema. / OOO
«Koncynprant [lmocy - DnektpoH. naH. - Mocksa : Koncynerantllntoc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUIL:

3.1. eLIBRARY.RU: mnayuynas osnextpoHHas Oubmmoreka : cailt / OOO «Hayunas
OnektponHas bubmumoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyma : mms
aBTOPH3. NOJIb30BaTENIeH. — TEKCT : IIEKTPOHHBII

3.2. DnextponHas Oubmmuoreka «M3marensckoro goma «I'pebennukoB» (Grebinnikon) :
anektponHast oubnmmoreka / OO0 U]l «I'pebennukoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum goctyma : Juis aBTOpW3. IMOJb3oBareiei. — TekcT
3JIEKTPOHHBIN.

4. ®@enepajbHasi rocyaapcTBeHHass wuHpopManuoHHass cucrema «HanuoHanbHas
3JeKTpPOHHAas OMOJIMOTeKa» : >NeKTpoHHas Oubnumoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H36.pd. — Pexxum poctyma : st mosbp3oBareniell HaydHoOW OuOImMoTeku. — Tekcr :
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3JICKTPOHHBIN.

5. Poccuiickoe o0pazoBanue : ¢exnepanpHblii mopran / yupeautens OI'AY «DULTO». —
URL.: http://www.edu.ru. — TekcT : 3JeKTPOHHBIIA.

6. DuexTponHasi OumdamoreyHasi cucrema YJal'V : monynp «DJeKTpoHHash OHOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlata Dkcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexwum
JOCTYMA : JUI IOJIb30BaTeNeld HayqHOH OMOIMoTeKu. — TeKCT : 3JeKTPOHHBIMH.
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12.  MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBbI

Aynuatopuu JUTsl IPOBEACHUS JICKIIUH, CCMHHAPCKUX 3aHSATUH, JIJIS BBIMIOJTHCHUS JTa00OPATOPHBIX
paboT U TPaKTHUKYMOB, [UIsl MPOBEACHHUS TEKYIIEr0 KOHTPOJSI M TMPOMEKYTOYHOM aTTeCTallHH,
KYPCOBOTO MPOCKTUPOBAHUS, TPYIIIOBBIX U MHIUBUYaTbHBIX KOHCYJIBTAIIAN.

AyIUTOpUN YKOMILJIEKTOBAHBI CHEIUAIN3UPOBAHHONW MeOenblo, yueOHON HOCKON. AyAUTOpHUH
JUISL TIPOBECHUS JICKIIMA O0OPYIOBaHBI MYJIBTHMEIUHHBIM OOOPYIOBAHHEM JIJIsi MPEIOCTABIICHUS
uHpopmanuyd OOJIBIIONH ayAUTOPUH. [Tomemienus A7 CamMOCTOSITENLHOM pabOThl OCHAIIEHBI
KOMITBIOTEPHOUW TEXHHUKOW C BO3MOYKHOCTBIO TMOJAKIIOUCHUS K ceTH «MHTepHeT» M obecreueHueM
JOCTylma K D3JIEKTPOHHON HMH(POPMAIIMOHHO-00pa30BaTENbHON cpesie, 3JIEeKTPOHHO-OUOIMOTEUHOM
cucreme. Ilepeuenr oOOpymOBaHUS, WCIOIB3YEeMOIO0 B Y4eOHOM TpoIecce, YKa3bIBaeTCS B
COOTBETCTBHUM CO CBEJACHHSIMH O MaTepHabHO-TEXHHUUYECKOM OOECIeYeHHH U OCHAIEHHOCTU
00pa3oBaTeNbHOIO MpOIEcca, pa3MenIeHHbBIMU Ha odunmanbHoM caiite Yiul'Y B paznene «CBenenus
00 0OpazoBaTeIbHON OpraHu3alumny.

JlaGopaTopHbie pabOTHl MPOBOAATCS B Y4eOHO-HAYYHO- MPOM3BOJCTBEHHOW JIaOOpaTOpUHU
«udpposoe mpouszBoactBo» kadeapsr «MMTC» ¢ ycTaHOBIEHHBIM MPOTPAMMHBIM OOECTICUeHUEM:
Visual Studio 2008 u Siemens NX 7.5.

13.  CIIEIMAJIBHBIE YCJIOBUA JJIS1 OBYUYAIOLIIUXCA C
OI'’PAHUYEHHBIMHA BO3MOXHOCTSMMU 310POBbs

B ciiyuae He0OXoquMOCTH, 00y4YarOIIMMCS M3 YMCIIA JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
310pOBhsl (IO 3asBJICHUIO OOYYAOIIETOCs) MOTYT MpENIararbCsi OJHHM W3 CIEAYIONIUX BapUaHTOB
BOCIIPUATHS HHPOPMALIUHU C YYETOM MX UHJIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH:

— JUIsL UL C HApYyLIEHUSIMU 3pEHHs: B MeuaTHOW (opme yBelnMueHHBIM pu@ToM; B opme
3JIEKTPOHHOTO JIOKYMEHTa; B (hopMme ayauogaiina (mepeBoa yueOHbIX MaTepHalioB B ayauodopmar); B
nedaTHOH (Qopme Ha s3bIke bpailnsg; WHIWBUAyalbHBIE KOHCYJIBTAlMM C  TPHUBJICYCHUEM
TU(IIOCYPIOTIEPEBOAUNKA; HHIUBUAYATbHbIC 33/1aHUSI M KOHCYJIbTAINH;

— IS JIMI C HapyLIEHHsIMM CiIyXa: B NeYaTHOH ¢opme; B (hopMe 3JIEKTPOHHOTO JTOKYMEHTA;
BUJCOMATEPHAIBl C  CYOTUTpaMHW;  WHAWBHIAYyaJIbHbIE  KOHCYJABTAlMM C  TNPHUBJICYCHHUEM
CYpJIOTIEpEBOIUMKA; UHANBUAYAIbHBIE 33JJaHNS U KOHCYJIbTALIUY;

— JUIS JUI] C HApyLUIEHUSIMH OIOPHO-JBUraTENIbHOTO amrmapaTa: B HedaTHoOW ¢opme; B dopme
3JIEKTPOHHOTO IOKYMEHTa; B (hopme ayaunodaiina; MHIUBUAYATIbHBIE 3a/1aHUS U KOHCYJIbTAIMH.

B cnyuae HE0OXOIMMOCTH MCIIONB30BaHMS B y4eOHOM MPOIECCE YACTHUHO/UCKIIOYUTEIHHO
JMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHM, opranuzaius padots! [ITIC ¢ oOyuatommmucs ¢ OB3
U UHBaJIMJAMU I[pelycMaTpUBAeTCsl B AJIEKTPOHHONW HH(GOPMalMOHHO-00pa30BaTeNbHON cpeie ¢
YYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX 0COOCHHOCTEH

: —
Pa'spaﬁoW crapumuii npenoaasarTesyib A.A. BaioMeHIITEeHH

e
(noonuce) (Gonxcrocns,) (DHO)
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