MUWHUCTEPCTBO HAYKU U BBICIHLIEI'O OBPA3OBAHU A PD
®I'BOY BO «bpsHCKui1 TOCYIapCTBEHHBINA TEXHUUECKUI YHUBEPCUTET»
(BI'TY)

ﬂnnwrexnvrqecmz xoek (ITK BI'TY)

e
OOKYMEHT NOANMCAH
3NIEKTPOHHOW NOANNCHIO VTBEP}KI[AIO
Pextop ®I'bOY BO BI'TY
Srapence Oenonns Orer onaeom O.H. ®enonnn
LevictButenen: ¢ 27.07.2023 go 19.10.2024 «@» AMDEILS 2023:
. J

PABOYAAA ITPOTPAMMA

y4eOHOM JUCIUTIIUHBI
OI1.11 CAIIP TeXHOJIOTHYECKHUX MTPOIECCOB U MH(POPMAIIMOHHBIEC TEXHOJIOTHUH B
npo¢eCCUOHATIBHON 1€ TeIIbHOCTH

CrieninaiabHOCTD. 15.02.14 OcHnamienue cpeacTBaMu
aBTOMATHU3allUM TEXHOJIOTHYECKUX
IIPOIIECCOB U MPOU3BOACTB (IT0 OTPACIISIM)

YpoBeHb 00pa30BaHUs BBITYCKHUKA: cpenHee npodeCcCHOHATLHOE 00pa30BaHUe
(CITO)

[TporpaMma MOATOTOBKH CIICIIHAIIUCTA

cpeanero 3Bena (ITIICC3): 0a3oBas

[TpucBanBaeMasi KBaJIM(pHUKAIU: TexHuK

dopma o0yueHus: OYHas

Cpoxk nonyuenus CITO no TITICC3: 3 roxa 10 mecsreB

YpoBeHb 00pazoBaHus, HEOOXOIUMBIN

g npuema Ha oOydenue o [IIICC3: ocHoBHOE 001Iee 0Opa3oBaHue
I'on mpuema Ha oOydenue Ha 1-it kypc: 2021

Bbpsiack 2021



PaGouasimporpamma
y4eOHON JTUCIUTIIIUHBI
OI1.11 CAIIP TeXHOJOTrHYECKUX IPOLECCOB U UH(POPMAIIMOHHBIE TEXHOJIOTHUU B
npo¢eCCUOHATBHON JESITEeIbHOCTH
(mamee — PII)
s cnenpanbHocTr 15.02.14 OcHamenne cpecTBaMu aBTOMaTH3AIlAT
TEXHOJIOTHUYECKUX IIPOIICCCOB U MPOU3BOACTB (IT0 OTPACIISIM)

Paspabotan(n):
— npenonasarens [IK BI'TY E.I'. Cepreesa
PIT paccMoTpeHa 1 0100peHa Ha 3aceIaHUK TIPS IMETHO-
LIUKJIOBOM KOMHCCHUH « ABTOMAaTH3ALIHS
TEXHOJIOTMYeCKuX nporeccoB U npousBonctsy [IK BI'TY
(manee — ITIIK)
or 30 anpens 2021r ., nporokon Nel0
[Tpencenarens ITHK E.I'. Cepreesa
CornacoBaHo:

3amectutens qupekropa [IK BI'TY
1o yueOHO-MeToArnYecKoi paboTe T.E. banmamosa

© CepreeBaE.T.
© ®I'BOY BO «bpsiHCKHit rocyapCTBEHHbIN
TEXHUYECKHH YHHBEPCHTET»



N

COJIEP)KAHUE

OBIIASI XAPAKTEPUCTKA PABOYEN ITPOTPAMMEI
YYEBHOM JUCHUILINHEI

CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCUMUIIIAHBI
YCJIOBUSI PEAJIM3ALMY YUEBHOM JTUCLATLIMHBI

KOHTPOJIb U OLIEHKA PE3VJbLTATOB OCBOEHMUS
YYEBHO! JUCLUIIAHBI

12



1. OBIIASI XAPAKTEPUCTHUKA PABOUYEHITPOI PAMMbBI YUEBHOM
JUCIHHUIIVIMHBI

1.1. MecTO AUCHMILVIMHBI B CTPYKTYpe NPHUMEPHOH OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl:

Vyebnas  aucuumuHa — «CAIIP  TexXHOJIOrHYecKMX  INPOLECCOB W
HH(OPMALMOHHBbIE TEXHOJOIMU B NMPo¢ecCHOHAIBHON AesITeIbHOCTH» SBIISCTCS
00s3aTeNbHON YacThio 00HIENPO(ECCUOHANBHOTO IUKIA MPUMEPHON OCHOBHOM
oOpazoBatenbHOM mporpammbl B cooTBeTcTBUM ¢ DPI'OC 15.02.14 Ochamenue
CpeICTBaMU aBTOMAaTH3allMM TEXHOJOTMYECKMX TMPOLECCOB U MPOU3BOACTB (1O
OTPACIISIM).

VYyeOHas JTUCLUILINHA «CAIIP TEXHOJIOTHYeCKHUX mpoiueccoB ) |
UH(POPMALMOHHBIE TEXHOJOIHH B NPOPeCCHOHANBLHON AeATEeJbHOCTU» HAPSAY C
y4eOHBIMH  AUCHUIUIMHAMHU  0OlenpodeccuoHaNbHOrO0  IUMKIa  0OecrneurBaeT
dopMupoBaHue oOHMX U NPO(ECCHOHANBHBIX KOMMETCHIMH s AaJibHEHIIero
OCBOEHHUSI MPOPECCUOHATBHBIX MOAYIIEH.

1.2.  Mecro y4yeOHOH  JMCHMIUIMHBI B  CTPYKType  OCHOBHOI
npogdeccnoHaIbHOI 00pa30BaTEJIbHON NMPOrpPaMMbI:

JTUCIUIUIMHA BXOJUT B TPO(PECCHOHANBHBIN YUeOHBIHN UK.

1.3. Henu u 3aga4u y4eOHOH AUCHUIUVIMHBI — TpPeOOBaHUS K pe3yJbTaTam
OCBOECHHUSA Y4eOHOM JUCIHUILIUHBI:

B pesynbrare ocBoeHHE y4eOHON AUCIUIUIMHBI O0y4YaIOUNACs TOJKEH 3HATh:

-paboThl, BO3MOKHOCTH MIPAKTHYECKOTO MPUMEHEHHUS, OCHOBHBIEC ITMHAMUYECKUE
XapaKTEPUCTUKH DJIEMEHTOB M CHCTEM AJIEMEHTOB YIIPABIICHHUS;

- TEXHMYECKHME XapaKTEepUCTHKM DJIEMEHTOB CHUCTEM aBTOMAaTH3aluH,
NPUHUUITAAIIBHBIE AIEKTPUUECKHE CXEMBI;

- MPUHLMNBI U METOJAbl ABTOMATU3UPOBAHHOTO MPOECKTUPOBAHUS TEXHUYECKHUX
CUCTEM;

- YCTPOICTBO, CXEMHBIE U KOHCTPYKTUBHBIE OCOOCHHOCTH JIEMEHTOB,;

- TEOPETUYECKUE OCHOBbI U MPUHLUIIBI TOCTPOCHUS aBTOMATHU3UPOBAHHBIX
CUCTEM YIIPaBJICHUS,

- TUMOBBIE CXEMbl ABTOMATHU3AllMU OCHOBHBIX TEXHOJOTHYECKHX IPOLECCOB
oTpaciy;

- YCTPOICTBO, CXEMHBIE U KOHCTPYKTUBHBIE OCOOCHHOCTH 3JIEMEHTOB,;

- METO/bI ONITUMU3AIUU PAOOTHI JIIEMEHTOB aBTOMATU3UPOBAHHBIX CHUCTEM;

- OCHOBHBIE TEXHOJOTUYECKHE TMapaMeTphl YCTPOUCTB M (YHKIIMOHAIBHBIX
0JIOKOB CHCTEM aBTOMATHU3AIIUU ¥ METOJIBI UX H3MEPECHHUS.

B pe3ynbrare 0CBOCHHS AUCHUIUIMHBI 00yUYaIOIINIACS JOJIKEH YMETh:

- aHAJIM3UPOBATHh TEXHUYECKHUE MPOEKTHI U APYTYI0 TEXHUYECKYIO TOKYMEHTAIUIO
JUTsE BEIOOpA MPOTPAMMHOTO 00€CTIeUeHUS TS CO3/IaHUs MOJCIN SJIEMEHTOB CHCTEM
aBTOMaTH3alUU;

- YUTATh IPUHIUIIUATIBHBIE CTPYKTYPHBIE CXEMBbI, CXEMbI aBTOMAaTU3aIlU1, CXEMBbI
COCTMHEHUN U MOJKIIOYCHUH,

- noa0upaTh 000pyI0BaHKE, SJIEMEHTHYIO 0a3y U CpelicTBa U3MEPEHUSI CUCTEM
aBTOMAaTHU3allMU B COOTBETCTBUU C YCIOBUSIMU TEXHUYECKOTO 3aJaHNS;



- OIICHUBAThH Ka4eCTBO MOJICIICH DJIIEMEHTOB CUCTEM aBTOMATH3AITNH;

- OCYIIECTBIATh TEXHUYECKUIA KOHTPOJIh COOTBETCTBUS IMAPAMETPOB YCTPOMCTB
1 (YHKIIMOHAIBHBIX 0JIOKOB CHCTEM aBTOMATH3AIMH YCTAHOBJICHHBIM HOPMATHUBAM.

B pesyapTaTe OCBOCHHS JTUCHUIUIMHBI OOYYAIOIIMICS JOJDKEH HMETh
MpeCcTaBIeHUE:

- Ha3HAYCHHUE JJICMCHTOB M OJIOKOB CHCTEM YIPaBJICHHUS, OCOOCHHOCTH WX
paboOThl, BO3MOXHOCTH TMPAKTUYCCKOTO TIPUMEHCHHS, OCHOBHBIC JIHHAMHYCCKHEC
XapaKTEPUCTUKH JICMEHTOB U CUCTEM DJICMEHTOB YIIPABIICHUS;

-  TCXHMYECKHE XapaKTePUCTHKH JJICMEHTOB CHCTEM aBTOMATH3AIIWH,
MPUHITUITHATBHBIE DICKTPUUECKUE CXEMBI;

- MIPUHITUIIBI ¥ METObI aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHUS TEXHUYCCKUX
CHUCTEM,

- OCYHIICCTBJICHUU BbIOOpa OOOPYJAOBaHHMS U JJIEMEHTHOH 0a3bl CHUCTEM
aBTOMATH3alldd B COOTBETCTBUU C 33JaHUEM M TpeOOBaHMEM pa3paboTaHHOM
TEXHUYCCKOW JOKYMEHTAIUX Ha MOJICITb DJICMEHTOB CUCTEM aBTOMATH3AIlUH;

- OCYIISCTBJICHUU MOHTaka M HAJAJKH MOJICIH DJIEMCHTOB CHCTEM
aBTOMAaTH3allMi Ha OCHOBE Pa3pabOTaHHOW TEXHUYECKOW JOKYMCHTAIIHH;

- TPOBEICHUU WCIBITAHUHA MOJICM DJIEMEHTOB CHCTEM aBTOMATH3allMH B
pPCANBHBIX YCIIOBUSX C IEIBI0 TOJITBEPXKICHUS PaOOTOCIIOCOOHOCTH M BO3MOIKHOM
ONTHMH3AITUH,

- KOHTPOJIE TEKYIIHNX MapaMeTpoB U (PaKTUYECKUX TMoKa3aTesel paboThl CUCTEM
aBTOMATH3allMd B COOTBETCTBUUM C TPEOOBAHUSIMU HOPMATHUBHO-TEXHUYECKOM
JOKYMEHTAIIUU ISl BBISIBJICHUS] BO3MOKHBIX OTKJIOHEHHH.

TexHuk nomkeH 001aaaTh CAEAYIOIUMHA OOIUMHA KOMITETEHIIUSIMHU:

OK 01. Beibupats ciocoObl perieHus 3aa4 npopeccuoHaIbHOM NesTeTbHOCTH,
NPUMEHHUTENFHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymecTBiasaTh IMOWUCK, aHAIU3 M HWHTEPHOpETanuio HH(popMammw,
HEOOXOIMMOM J1JIs1 BBEITIOTHEHUS 3a/1a4 TPO(heCCUOHATBHON eI TEIHbHOCTH.

OK 03. ITmanupoBaTh U peaJM30BLIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE H
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGoTaTh B KOJIJIEKTHBE U KOMaH 1€, 3P (HEKTUBHO B3aNUMOIEHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM, KIINEHTAMHU.

OK 05. OcymecTBisiTh YyCTHYIO M THCBMEHHYIO KOMMYHHUKAIIMIO Ha
TOCY/IapCTBEHHOM $I3BIKE C YYETOM OCOOCHHOCTEH COIMAIBHOTO W KYJIBTYpHOTO
KOHTEKCTA.

OK 06. [IposBIATh rpa’kJaHCKO-TATPUOTHUECKYIO MO3UIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHHE HA OCHOBE TPAIUIIMOHHBIX OOIIEYEIIOBEYECKUX IEHHOCTEH,
MPUMEHSTH CTAaHIAPTHl aHTUKOPPYIIITMOHHOTO TIOBEICHUS.

OK 07. CopelicTBOBaTh COXPAHEHUIO OKpYyKaroIeu cpensl,
pecypcocoepekeHuto, 3 PEKTHBHO JICHCTBOBATH B YPE3BBIYAMHBIX CUTYAITUSX.

OK 08. Ucmonp3oBatrh cpenctBa GU3NUECKOW KYIBTYpPHI ISl COXpaHEHUS U
YKPETUICHHS 3T0POBbS B Mporiecce MPpodecCHoHaIbHOM ASSITSIIBHOCTH U MO IepKAHUS
HE00XO0UMOr0 YpPOBHS (PU3UUECKOM MOATOTOBICHHOCTH.



OK 09. Mcnonb3oBaTh MHGOPMALIMOHHBIE TEXHOJOTUU B MPO(ECCUOHATBHON
JEeSATENbHOCTH.

TexHuk  gomxeH  o0nagarb  NPOPECCHOHAIBHBIMU  KOMIIETCHLMSIMH,
COOTBETCTBYIOIIUMU BUJaM AESITEIbHOCTH:

OcymecTBasATh pa3pabOTKy U KOMIIBIOTEPHOE MOJAEIUPOBAHUE 3JIEMEHTOB
CUCTEM aBTOMATHU3AIMH C YYETOM CIEHU(PUKN TEXHOIOTHUYECKUX MPOLIECCOB:

I[IK 1.1. OcymecTBiarh aHajdu3 MMEIOMUXCA peIIeHn g BblOOpa
MIPOrpaMMHOr0 oOecreueHus: AJid CO3JaHusl U TECTUPOBAHUS MOJIETH 3JIEMEHTOB
CUCTEM aBTOMATHU3AI[MM HA OCHOBE TEXHUYECKOTO 3a/1aHMS.

I[IK 1.2, PazpabarbiBaTh BHUPTYaJbHYIO MOJEJIb 3JEMEHTOB CHCTEM
aBTOMAaTH3allM1 Ha OCHOBE BHIOPAHHOTO IPOrPAMMHOI0 00ECIIEUEHHS K TEXHUYECKOTO
3a/1aHMUs.

I[IK 1.3. IIpoBoauTh BHUpPTyaJIbHOE TECTHPOBAHUE pa3pabOTaHHONW MOJENU
AJIEMEHTOB CUCTEM aBTOMAaTH3aLUHU JJIsl OUEHKH (PYHKIIMOHAIbHOCTH KOMIIOHEHTOB.

OcymecTBassTh CcOOpKY U ampoOaiuio Mojeledl  3JIEMEHTOB  CHUCTEM
aBTOMATH3alMU C YYETOM CHEIU(PUKHA TEXHOIOTUUECKUX MPOIECCOB:

[IK 2.1. OcymiecTBasTh BbIOOp 000pPYAOBaHUS M 3JIEMEHTHOW 0a3bl CUCTEM
aBTOMaTH3allMd B COOTBETCTBHHM C 3aJjaHMEeM M TpeOoBaHHEeM pa3paboTaHHOM
TEXHUYECKOU JOKYMEHTALUK Ha MOJIETb DJIEMEHTOB CUCTEM aBTOMATH3aIUH.

I[IK 2.2. OcymecTBisiTh MOHTQX W HaJNaJKy MOJEIH 3JIEMEHTOB CHCTEM
aBTOMAaTU3alluy Ha OCHOBE pa3pabOTaHHONW TEXHUYECKOU JOKYMEHTAIHH.

I1K 2.3. IIpoBOIUTH UCHIBITAHUS MOJENIH 3JIEMEHTOB CUCTEM aBTOMAaTH3alMH B
peaNIbHBIX YCIOBMSIX C LENbI0 MOATBEPKACHUS pabOTOCIOCOOHOCTH U BO3MOXKHOMN
ONTUMH3ALUH.

Ocy1iecTBIATh TEKYIUHA MOHUTOPUHI COCTOSTHUSI CUCTEM aBTOMAaTH3aLUH:

[1IK 4.1. KoHTponupoBaTh TEKyLIUE MapaMeTpbl U (aKkTUUECKHE MOKa3aTelu
pabOThl CHUCTEM aBTOMATHU3allMM B COOTBETCTBUU C TPEOOBAHUAMHU HOPMATHUBHO-
TEXHUYECKOW JOKYMEHTALIUHU JJIs1 BBISIBIICHUS BO3MOKHBIX OTKJIOHEHUH.

1.4. PekoMeHayeMOe KOJMYECTBO YaCOB HAa OCBOEHHE NMPHUMEPHOH MPorpaMmbl
yYueOHOM TMCIUNIUHDI

MaKCUMaJbHON yueOHOUM Harpy3ku oOyuaromierocst 62 gaca, B TOM YUCIIE:
00s3aTeNBbHON ayAUTOPHON Y4eOHOU Harpy3ku oOyuatomierocs 50 4acos;
npakTudeckue 3anarus 20 yaca;

CaMOCTOSITETLHOU PabOTHI 00YJArOMIeTOCs 2 — YacoB;

KAPTA ®OPMHUPOBAHUA KOMHETEHHI/IIZ
nucuumuinHa « CAITP T ex HO J10 THYEeCKHMX T1po 1ecco B M _uHGO pMa 110 HHBIE T €X HO

JO ' B

I1pO gheccnonan bHO il JCATEC JILHOCT U »

®Dopmel yaeOHOU paboThI
Kommnerenunu | Vpoku u3y4eHus [IpakTiueckne CamocrosTensHast
Ypoku KoOMOVHUPOBAaHHBIE
HOBOT'0 MaTepuana 3aHATHA pabora

1 2 3 4




OK1-9 6-12,18, 24,25

OK1-9 1-5,13-17,19-23 1,3,21,23,25 1-25
K 1.1-1.3,
K 2.1-2.3, 1,3,21,23,25 6-12,18, 24,25 1-25

[1K4.1




2. CTPYKTYPA U COJAEPKAHUE YYESEHOM JJUCIUTLJIMHBI

2.1. O0beM y4eOHO# TUCUMILUIMHBI U BUAbI Y4e0HOH padoThl

Bup yyeOHoM padoThI Odnem
4acoB

O0beM o0pazoBaTe/IbHON NPOrPaAMMBI 62

B TOM YHCIIE:

TEOPETHUECKOE O0yUCHHE 50

NPAKTHYECKUE 3aHATUS * 20

CamocrosTeabHas pagoral 2

IIpomexxyTouHast aTrecTanus JK3aMeH

* npakmuuecKkue 3aHAMUA PearusyOmMca 6 Qopme ApaAKmuyeckou NnoO020MmoeKU U

npedycmMampusarom ydacmue 00y4aroumuxcs 6 GblNOJHEHUU OMOeNIbHbIX INeMEHMO8
pabom, ceA3aHHbIX ¢ OYOyWell NPogdhecCUOHANbHOU 0essmelbHOCIbIO.

1 O6beM caMoCTOSTENBHOM PabOTHl 00YdAIOIIMXCS OHpeeNseTcs o0pa3oBaTeNbHOM opraHu3anyeil B COOTBETCTBUU C
tpeboBarmsaMu GI'OC CIIO B mpenmenax oObeMa ydeOHOW IWCHIUIUTMHBI B KONMYECTBE YacOB, HEOOXOMUMOM JIJIS
BEITIONIHEHHS 3aJaHUH CaMOCTOSTEIHHONH paboThl OOY4YAIOMIMXCS, MPETYCMOTPCHHBIM TEMAaTHYCCKUM IUTAHOM U
conepkaHneM yIeOHOM TUCIIUIUTAHET (MEKIUCIUILIMHAPHOTO Kypca).



2.2 CoepskaHue y4eOHOM M CHMUIIIHHbBI

HaumenoBanue Coaepikanue yqyeOHOro MaTepuaJa, JabopaTopHblie M NPAKTHYECKHE O0bem B Koabl kommnerenuui,
pa3iesioB U TeM padoThl, caMocTosITe/IbHASL padoTa o0y4arolmxcs, KypcoBas padot yacax (hopMHpPOBAHUIO KOTOPBIX
(mpoekT) CIOCOOCTBYET 3J1eMEHT
NPOrpamMMbl
1 2 3 4
BBenenue AKTyaJIbHOCTb MPOOJIEMBI ONPEEIIAETCS TPOTUBOPEUUBBIMU TEHICHIUSAMU B 2 OK 01- 09

MaIlIMHOCTPOCHUHU: YBEIIMUCHUEM TPYIOEMKOCTH MTPOCKTHBIX PabOT 3a CUET MK 1.1-1.3
YCIIOKHEHUSI 00BEKTOB U3rOTOBJIEHUS U TIOBBIIIEHHEM TPEOOBAHUN K KaueCTBY MK 2.1-2.3
neraneil 1 cOOpPOYHBIX €UHUIL U YMEHBIIEHHUEM BO3MOKHOCTH 00eCTIeueHHsI MK 4.1

TpyaoBsiMu pecypcamu. Mecto CAIIP TII B AC TIIII onpenensercs Hanuuuem
MPSIMBIX U 00paTHBIX UHPOPMALIMOHHBIX cBsi3el Mexxay noacucremamu TIIIIL.

Paznen 1. Haznauenue, kiaccupukanus u ocobeHHocTu uHTerpupoBanubix CAIIP 26
(CAD/CAM/CAE-cucrem)

Tema 1.1. Conep:xanue yueOHOT0 MaTepuaJia 22

Hasnauenue u 1. | Ha3HadeHue u OCHOBHBIE ITpenMyIecTBa HHTErpupoBanHbix CAIIP. 2 OK 01- 09
CTPYKTypa O YHKITMOHAIPHOE Ha3HAYCHHUE U XapaKTEPUCTHKA OCHOBHBIX MOTYJICH K 1.1-1.3
WHTETPUPOBAHHBIX unterpupoBannbix CAIIP: CAD, CAE, CAM. IIK 2.1-2.3
CAIIP 2. | Konuenus CALS. Eaqunoe nndopmaronnoe npocrpanctso (ENII). 2 K 4.1

[TonHoe snekTpoHHOE onpeaencuue usaeaus (EPD).

3. | TexHosorus mapayuIeIbHOTO MPOCKTUPOBAHMSI: OCHOBHBIC TIPUHIIHUITBI U 2
npeumymiectBa CALS - Texnonoruu. CriocoObl co3aaHus

napaMeTPU30BaHHON reoMeTprueckor Moaenu. [lapamerprudeckoe,
aCCOIMATUBHOE, OOBEKTHO - OPHEHTUPOBAHHOE KOHCTPYHPOBAHHUE.

4. | YnpaBiieHHe WH)XEHEPHBIMH U MMPOCSKTHLIMH JTaHHBIMUA. PDM - cuctemsl. 2
[Tpunnume peanuzanuu PDM — cuctem. Ypoau uHTerpanuu PDM —
CUCTEMBI.

B Tom ymHcie, MpaKkTHYeCKUE 3aHATHUS 2

3HakoMCTBO ¢ npueMamu pabotsl B cucteme KOMITAC 2D.
I'paduueckue npumutussl B cucreme KOMITAC 2D

Co3z/taHue KOHTypa JETaJIH.
ITapamerpuzanus 8 KOMITAC 2D.
Coznanue TBepaoTenbHbXx Mogenelt B cucreme KOMITAC 3D

NN N




[Tapamerpuuecknii pexxuM B 3D moxenupoBanuu B cucreMme KOMITAC 3D.

Co3zpnanne acconuatuBHoro yeprexa no 3D monenu. 2
Tema 1.2. ConepxxaHue yueOHOT0 MaTepuaJia 2
Knaccudpukanus 1. | Knaccudukanus  yHuBepcanbHbix — uHTerpupoBaHHbix  CAIIP  mo 2 OK 01- 09
MHTETPUPOBAHHBIX (GYHKIMOHAIBHBIM BO3MOMKHOCTSIM: <TSDKEJIBIE», «CPEIHHUE», «IETKUEY, K 1.1-1.3
CAITP MHOTOYPOBHEBBIE. Kraccudukarust CIeIMATH3UPOBAHHBIX MK 2.1-2.3
unterpupoBanHbix CAIIP mo TexHOnOTMM CO3MaHUA: C TPaTUIIUOHHOM MK 4.1
TexHoJoTuel mporpammupoBanus, ¢ CASE-texHnonmorueii.
Tema 1.3. Copep:xaHue y4eOHOT0 MaTepuasa 2
Meroner obecnieuenus | 1. | Mcnonb3oBanue yHMBEpCANbHBIX (JOPMATOB TEPEIAUH IPapUUECKUX 2 OK 01- 09
B3aMMOCBS3U CHCTEM nanHbiX (reomerpuueckux mojeneit) (DXF, IGES, STEP). [Ipumenenue MnK1.1-1.3
KOHCTPYKTOPCKOTO U CIHELUATM3UPOBAHHBIX IPOMEKYTOUHBIX A3BIKOB OITUCAHUS K 2.1-2.3
TEXHOJIOTUYECKOr0 KOHCTPYKTOPCKO-TE€XHOJIOTHYECKOM NH(pOpMaLuu. IIK 4.1
MIPOEKTHUPOBAHUS
Pa3nen 2. ABTOMaTU3HPOBAHHbIE CHCTEMbI TEXHOJIOTMYECKOIH MOAT0TOBKH MPOU3BOICTBA 10
(ACTIIII)
Tema 2.1. Coneprxanue yueOHOTro MaTepuaJia 2
OcobenHoctu 1. | OcHoBHEBIE 334a41 U OCOOEHHOCTH aBTOMATH3AIMU TEXHOIOTUUECKOTO 2 OK 01- 09
aBTOMAaTU3aLUHU IIPOEKTUPOBAaHMS B COBPEMEHHBIX yCIOBUsAX. Mepapxuueckue ypoBHU K 1.1-1.3
TEXHOJIOTUYECKOT O TEXHOJIOTUYECKOT0 POEKTUPOBAHUS. IIK 2.1-2.3
MIPOEKTUPOBAHUS MK 4.1
Tema 2.2. Conepxxanue yueOHOro MaTepuaJia 6
OcHoBHble 3312y ¥ | 1. | Texnojoruyeckas moarotoska npoussojactsa (TIIIT). Texuomoruueckas 2 OK 01- 09
Gynxuun ACTIIIL FOTOBHOCTh aBTOMATU3MPOBAHHBIX CUCTEM TE€XHOJOTUYECKON MOATOTOBKHU K 1.1-1.3
Cocras ACTIIIL. npousBogctBa (ACTIII). ®yukuum TIII. ens coszmanus ACTIIIL MK 2.1-2.3
Ienesbie u cooctBennble GpyHku ACTIIIL. K 4.1
2. |Ilogcuctembr oOmiero Ha3HayeHus. llojcucTembl  cHelMaIbHOTO 2
HaszHadeHus. [IpuHumnel noctpoenus u tunosas crpykrypa ACTIIIL
B ToM uncie, npaKkTHYeCKHe 3AaHATHS
Co3naHue TpexMepHBIX MO/l Ha OCHOBE TOTOBOTO YepTexka ¢ IPUMEHEHUEM 2

pa3pe30B U CEUECHU M.




Paszzen 3. CTpykTypa H PYHKIHOHAIbHbIE BO3MO:KHOCTH coBpeMeHHbIX CAIIP TII 8
Tema 3.1. Copep:xaHue y4edOHOro MaTepuasa 4 OK 01- 09
Crpykrypa n 1. | PaznoBumnoctu coBpemennbix CAIIP TII: Komnac-Astonpoekr. CAIIP 2 K 1.1-1.3
bynkumonanbHbIE TII TechCard. CAIIP TII TechnoPro. CATIIP ADEM. MK 2.1-2.3
BO3MOKHOCTH 2. | OcoOEHHOCTH aBTOMATH3AMNH TTOJATOTOBKA M BBIYCKA TEXHOJIOTHYCCKOM 2 NnK 4.1
coppemenHbx CAITP noxyMeHTaruu B coBpeMeHHbIx CAITP TIL
TII
Paznes 4. ABToMaTH3alMA MOATOTOBKHU YNPABJISAOIIKMX NPOrpamMMm LI cTaHkoB ¢ UITY 12
Tema 4.1. Cojaep:kaHue y4eOHOI0 MaTepuaJia 10
Hasnauenue n 1. | Haznauenne CAM-cuctem. Knaccudurkanus, crpykrypa u coctae CAM- 2 OK 01- 09
BO3MOKHOCTH CHCTEM. nK 1.1-1.3
cospeMeHHBIX CAM- | 2 [ TunoBpie (yHKIHOHATBHEIE BO3MOXKHOCTH coBpeMeHHBIX CAM-crcTem. 4 MK 2.1-2.3
cucTeM [Tpumepsl COBpEeMEHHBIX OTEUECTBEHHBIX M 3apydOeskHbix CAM-cucrem: K 4.1
I'eMMa 3D, PowerMill, Cimatron CAM.
B ToM 4uciie, npaKkTHYeCKHe 3aHATHS 2
Pazpabotka ynpasnsromux nporpamm B CAM -cucteme.
OdopmieHne  KOHCTPYKTOPCKOW W TEXHOJOTHYECKOW  JTIOKYMEHTAIlU! 2
nocpeactsoM CAM cucrem.
IIpuMepHasi TeMaTHKA CAMOCTOSATEILHOM Pad0THI 00yYAOIIMXCH 2
Haznauenue, crpykTypa M (QYHKIMOHAJIbHBIE BO3MOXHOCTH COBPEMEHHBIX
CAM-cucrem.
OcobenHoctu pa3paboTku yrpasistomux nporpamm B CAM-cucreme.
OcobenHoctu pa3padotku noctuporueccopoB B CAM-cucreme.
Hcnonb3oBaHne  BHUPTYalIbHBIX  KOMIUIEKCOB  «CTaHOK-TPUCIIOCOONIeHNe-
UHCTPYMEHT-3ar0TOBKa» JIJIsl OTJIQJIKH YIIPABJISIONIUX TPOTPAMM.
CrniocoObl co3aHus ¥ BU3yaIU3alluid aHUIMUPOBAHHBIX CIICH.
IIpoMeskyTOUHAs aTTecTalus IK3aMeH
Bcero: 62




3. YCJOBHUS PEAJIM3BAIIMUM TIPOTPAMMBI YUYEBHOMH
JAUCHUITJIUHBI

3.1. las peanu3anuy NporpaMmbl y4eOHOH AUCHUILUIMHBI JOJAKHBI ObITHh
NpeaycMOTPeHbI cJIeayouye cneuajbHble NOMeIeHUus:

Peanuzauusa mnporpamMmbl JUCUHUIUIMHBL TpeOyeT Hamuuus JiabopaTtopuu
«Ilpozpammmnozo obecneuenus u cOnPO6OICOEHU KOMNbIOM EPHBIX CUCHLEM>

OcHoBHOE 00OpyJOBaHUE: KOMIUIEKT mebenu (cton + 2 crtyna) — 26 miT.,
pabouee MecTo npenoaaBatelis (¢To + oucHbIN ¢Ty) — 1 IIT., ToCKa ydeHHUECKast
— 1 wr., 5kpan HacTeHHbIN — 1 mT., mkad — 1 mrT.

TexHuyeckue cpeacTna:

— TIK ¢ BeixogoMm B ceth Internet: INTEL CORE i3 3220 (3.3 GHz) / O3V 8I'b
/ HDD 1 Tbh, monwurop 22" 16 mr.;

—  MYJIbTUMEIUNHBINA npoekTop — 1 mT.;

— 3BYKOBOCIpOU3BojdIIee o0opyaoBanue — 1 mr.;

— JIa3epHbIN NpUHTEp — 2 IT.,

— ckaHep — 1 mr.,;

— cereBoe 000pyJ0BaHUE.

Harnsanueie mocobus.

JIabopatopuu «Tpexmeprozo modenuposanusn u adOumueHvIX MexXHOI02UI

OcHoBHOE 000pyI0OBaHME: KOMIUIEKT Mebenu (ctoa + 2 cryma) — 15 mir., K-T
MeOern (CTOJT KOMIBIOTEPHBIH + cTyn) — 16 mT., pabodee MeCTO TpenoaBaTeris
(cton + odwucHsIit ctyn) — 1 mT., 1ocka yueHn4eckas — 1 IIT., SKpaH HACTCHHBINA —
1 ., mkad — 3 mr.

TexHuyeckne cpeacTna:

— cepsepnsiii [IK ITP Server B c6ope ¢ BeixosioM B ceTh Internet: INTEL CORE
15-9600K (3.7GHz) / O3Y-2x8Gb DDR4/ nuck - SSD 256Gb, HDD 1Tb
/Buneo: uaterpup./ GTX1050Ti (4Gb)/ DVD-RW/ rapaurypa Oklick HS-
L320G Phoenix — 1 mr;

— APM IIK ITP Business: Ryzen 5 (1,6 GHz) / O3Y-8Gb DDR4/nuck - SSD
256 Gb/ Bugeo:. GT710 (2Gb)/ DVD-RWI/ rapuutypa SVEN AP-875— 16 mi;

— MYJIbTUMEIUNHBIN TpoekTop — 1 mit.;

— UHTEpPaKTUBHAs JOCKA B KOMIUIEKTE C MPOEKTOpoM — 1 mT.;

— M®YVY Kyocera Ecosys M8124cidn — 1 mit.;

— 3BYKOBOCIPOM3BOJsllee 000pynoBanue — 1 mr.;

— na3epHbIi npuHTep — 1 wit.;

— ckanep — 1 mr,;

— 3D npuntep Wanhao Duplicator i3 — 1 mr.;

— 3D ckanep XYZPrinting 3D Hand Scanner — 1 mir.;

— miorrep HP DesignJet T525 Al/24 — 1 mit.;



— rpaduueckuii wanmer Wacom Intuos M Bluetooth CTL-6100WLK-N — 3
IIT.;
— ceTeBoe 000pyI0BaHUE.
Harnsgasie mocobust.

3.2. UndopmanuoHHOe odecrieueHue peajn3aliu NporpaMmbl
3.2.1 OcHoBHas JuTEpPaTypa

1. Awntumupo, B. M. [IlpoextupoBanue ammapaTypbl  CHUCTEM
aBTOMaTH4YecKkoro ympaeieHus. B 2 4. Y. 1 : yue6HOe nocobue mis CIIO / B. M.
AntumupoB. — 2-e u3a. — Capato, EkarepunOypr : IlpodobpazoBanue,
VYpanbckuit penepanbubiii yausepcutet, 2019. — 92 ¢. — ISBN 978-5-4488-0401-
4, 978-5-7996-2834-5. — Tekct : 3neKTpoHHBIN // DIEeKTpOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/87852.html

2. bakynesckasi, C. C. OCHOBBI aBTOMAaTH3UPOBAHHOT'O MPOCKTUPOBAHUSI.
DnekTuBHBIA Kypc . yuebHoe mocobue mis CIIO / C. C. bakynesckas, I1. HO.
bynaxkos, O. 0. bouapkuna. — Caparos : [Ipodo6pazoBanue, 2018. — 159 ¢. —
ISBN 978-5-4488-0189-1. — Tekcr : 3eKTpOHHbIH // DIIeKTpOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/74390.html

3. Bunorpanos, M. B. IlpoektupoBanue mudpoBbIX YCTPOMCTB : ydeOHOE
nocodue mms CIIO / M. B. Bunorpamos, E. M. CamoiinoBa. — CapatoB
[Tpodobpazosanue, Aii [ITu Ap Menua, 2019. — 106 c¢. — ISBN 978-5-4488-0429-
8, 978-5-4497-0229-6. — Tekct : anekTpoHHbIH // DIeKTpOHHO-OMOIHOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/86704.html

4., Tanun, H. b. IlpoekTHpoBaHME M NPOYHOCTHOW paACUET B CHUCTEME
KOMIITAC-3D V13 / H. b. I'anun. — 2-e u3a. — Caparos : [Ipodobpa3oBanue,
2019. — 320 c¢. — ISBN 978-5-4488-0119-8. — Tekcr : snekTpoHHBIH //
DnekTpoHHO-OMOmmoTeunass cuctema IPR - BOOKS : [caitir]. — URL:
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http://www.iprbookshop.ru/88006.html

5. Cornuk, C. JI. TlpoekTupoBaHUE CHUCTEM HCKYCCTBEHHOTO HMHTEIUIEKTA :
yuebnoe nocodue ans CIIO / C. JI. Corauk. — Caparos : [Ipodo6paszoBanue, 2021.
— 228 ¢. — ISBN 978-5-4488-1009-1. — TekcT : 31eKTpOoHHbIH // DIIeKTpOHHO-
OoubMoTeyHas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/102202.html

6. [labamos, A. A. [IpoekTrpoBaHUE MAIIMHOCTPOUTEIBHOIO IPOU3BOJICTBA !
yueOHoe mocobme mis CIIO / A. A. IllabGamoB. — 2-¢ m3n. — Caparos,
ExarepunOypr : [IpodobpazoBanue, Ypanbckuil penepanbibiii yausepcurert, 2019,
— 76 ¢. — ISBN 978-5-4488-0516-5, 978-5-7996-2805-5. — TeKcT : 2eKTPOHHBIM
Il DnextponHo-OubOanoTeunas cuctema IPR BOOKS : [caiit] — URL:
http://www.iprbookshop.ru/87855.html

3.3. MeTonnyeckne peKOMeHAAIUM JIJIs1 HHBAJIU/I0B M JIUI[ ¢ OTPAHNYEHHBIMHU
BO3MOKHOCTSIMHU 310POBbSI

JIist 00y4aroniuxcsi ¢ OrpaHUYCHHBIMH BO3MOYKHOCTSIMH 3J0POBBSI MOTYT
NPUMEHSTCS Cleayronme (GopMbl OpraHU3alMM TIEIarornyecKoro Imporecca u
KOHTPOJISI 3HAHUW:

0151 C1AOOBUOAUUX

- oOecrieunBaeTCs MHINBHIYAIbHOE paBHOMEPHOE ocBenieHue He MmeHee 300
JIIOKC;

- JUIs  BBIIIOJIHEHUS KOHTPOJIBHBIX  33JaHUM TNpU  HEOOXOIUMOCTH
PEIOCTABIISIETCS YBEIUUYHUBAIOIIEE YCTPOUCTBO;

- 3aJ]aHUS [Tl BBITIOJTHEHUS, a TakKe MHCTPYKLUS O TOPSIKE BBITOTHEHHUS
KOHTPOJILHBIX 3aaHuil 0POPMIIIIOTCS yBEIMYCHHBIM IpudToM (pasmep 16-20);

OJIs1 27YXUX U CAAOOCTBIUAUUX

- oOecrieunBaeTCs HaJIn4ne 3BYKOYCHJIMBAIOLIEH arrapaTypol
KOJIJIEKTUBHOTO II0JIb30BaHUs, pu HEOOXOIUMOCTH oOy4aromuxcs
IPENOCTABIIACTCS 3BYKOYCHWJIMBAOIIAs arraparypa VHIUBUYaJIbHOIO
IIOJIb30BaHUS,

- JUISL JIUIT C TSDKEJIBIMU HapYHICHUSIMU PEUH, TIIYXUX, CIa0OCIBIIIAIIUX BCE
KOHTPOJIBbHBIC 3aJaHUsl TIO0 J>KEJaHWI0 OOYYaIOIIUXCS MOTYT TIPOBOJHTHCS B
MMUCBbMEHHOM (opMme.

OcHoBHOM (OpMON OpraHU3aIMK TEJArOTHYeCKOro MpoIecca SBISETCS
WHTETPUPOBAHHOE OOy4YeHWE WHBAIUIOB, T.€. BCEe oOydaromuecs oOydaroTcs B
CMEIIaHHBIX TPyNIax, WMEIT BO3MOXXHOCTh TOCTOSHHO  OOIIaThcs  CO
CBEPCTHHKAMHU, JIETUE aIaNTUPYIOTCS B COIIYME.

4. KoHTPOJIb ¥ OlleHKA Pe3yJbTATOB OCBOCHUS JUCHHUILIMHBI

KoHTposib M oOmeHka pe3yJbTaTOB OCBOCHUS JIUCHMIUIMHBI OCYIIECTBISETCS
MperoiaBaTeieM B IPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHIATHI U JJa00paTOPHBIX
paboT, TECTUPOBAHMS, a TAKXKE BBIMOJHECHHS OOYYAIOIIMMHCS WHIWBUIYaTbHBIX
3aJlaHuM, MPOEKTOB, UCCIICTOBAHUM.
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Pe3yabTaTnl 00y4yeHust
(ocBOeHHBIE yMeHusl,
3HAHUA)

YCBOCHHBIE

®opMbl M METOAbI KOHTPOJS H
OLICHKH Pe3yJibTATOB 00y4eHUs

OO0yuaromuiicss JOJKEH 3HATh:

-paboOThI, BO3MOXHOCTH IPAKTUYECKOTO
MPUMEHEHUS, OCHOBHBIC JTWHAMUYECKUC
XapaKTePUCTUKA DJIICMEHTOB U  CHCTEM
AJIEMEHTOB YIIPABIICHHUS,

- TCXHUYECKHUE XapaKTCPUCTUKH DJICMECHTOB
CHUCTEM aBTOMATH3AIMH, PUHITUTTHATBHBIC
AIIEKTPUUYECKHUE CXEMBI,

- HPUHITATIBI u METO/IbI
ABTOMATH3UPOBAHHOTO  TPOEKTUPOBAHUS
TEXHUYCCKHX CHCTEM;

- YCTPOMCTBO, CXEMHBIEC U KOHCTPYKTHUBHBIE
OCOOCHHOCTH 3JIEMEHTOB;

- TEOPETHYCCKHE OCHOBBI W IPUHITUIIBI
TIOCTPOCHHSI aBTOMATU3UPOBAHHBIX CHCTEM

yIpaBJICHUS,;

- TUIOBBIE  CXEMbl  aBTOMATHU3AIUU
OCHOBHBIX TEXHOJIOIMYECKUX IIPOLECCOB
OTpaciy;

- YCTPOMCTBO, CXEMHbIE M KOHCTPYKTHUBHBIE
O0COOCHHOCTH AJIEMEHTOB;

- METO/IbI ONTUMU3ALIMU PaOOTHI 2JIEMEHTOB
aBTOMATH3UPOBAHHBIX CUCTEM;

- OCHOBHBIE TEXHOJIOTUYECKUE IMapamMeTphl
YCTPOHUCTB M (YHKIMOHAJIBHBIX OJIOKOB
CUCTEM aBTOMATH3allMM U METOJbl HX
U3MEpEHUSI.

OOyyvaronuiicsi JOKEH YMETh!

- aHAJIM3UPOBATh TEXHUYECKUE MPOCKTHI U
JIPYTYI0 TEXHHUECKYIO IOKYMEHTAIUIO JJIs
BBIOOpa MPOTrpaMMHOTO OOECTICUeHHUs s
CO37aHUSI MOJENIU DIIEMEHTOB CHCTEM
aBTOMATH3alINN;

- YUTaTh MPUHIIUIHAIBHBIE CTPYKTYpPHBIC
CXEMBI, CXEMbl aBTOMATH3AIMH, CXEMBbI
COCIMHEHUN U MOJKIIOYCHUH,

- monOupaTh 00OpyIOBaHHE, DJIEMEHTHYIO
0azy W CpeACTBa H3MEPEHHS CHCTEM
aBTOMATH3alldMd B  COOTBETCTBUU  C
YCIIOBUSIMH TEXHUYECKOTO 3a[aHUS;

- OIICHUBATh KAUYECTBO MOJICIICH DJIEMEHTOB

Tekylmuii KOHTPOJIb:

- OLICHUBAaHHE HaIPaKTUYECKUX
3aHATUAX U 1a00paTOpHBIX paboTax;

- (ppoHTANBHBIN OTIPOC;

- TECTUPOBAHHE.

IIpoMeXKyTOYHBIN KOHTPOJIb:
- CaMOCTOSITENbHAs  IPOBEPOYHAsS
paboTa Ha ypoke.

W TOroBb1ii KOHTPOJIb!
- DK3aMEH.
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CUCTEM aBTOMATHU3ALINH;
- OCYIIECTBISATb TEXHUYECKUN KOHTPOJIb
COOTBETCTBHS IIapaMETPOB YCTPOWCTB U

(G YHKIIMOHAIBHBIX 0JIOKOB CHUCTEM
aBTOMaTU3aIUU YCTaHOBJICHHBIM
HOpPMAaTHBaM.

OO6yuaromuiics JOJDKEH UMETh
Mpe/ICTaBJICHUE:

- Ha3HAYEHUE 3JIEMEHTOB U OJIOKOB CUCTEM
yIpaBieHusi, OCOOEHHOCTH UX paboTHl,
BO3MO>KHOCTHU PaKTUYECKOTO
PUMEHEHHUs, OCHOBHBIC JHUHAMHYECKHUE
XapaKTEPUCTUKH DJIEMEHTOB U CHUCTEM
AJIEMEHTOB YNPAaBIICHHUS;

- TEXHUYECKHE XapaKTEPUCTUKHU AJIECMEHTOB
CHUCTEM aBTOMATHU3allUU, IPUHIIUITHAIIBHBIC
ANEKTPUUYECKUE CXEMBI;

- TIPUHIIATIBI u METO/IBI
aBTOMATU3UPOBAHHOTO  TPOCKTHUPOBAHMS
TEXHUYECKHUX CUCTEM;

- OCYIIECTBJIICHUH BbIOOpa 000PYIOBaHUS U
AJIEMEHTHOU 0a3bl CHCTEM aBTOMAaTHU3AlUU
B COOTBETCTBHMM C  3aJaHUEeM U
TpeOoBaHUEM pa3paboTaHHOM
TEXHUYECKOW JIOKYMEHTAIlMM Ha MOJEIb
AJIEMEHTOB CUCTEM aBTOMAaTH3alIUU;

- OCYIIECTBICHUM MOHTaXa M HaJaJKU
MOJIETTN DJIEMEHTOB CUCTEM aBTOMATHU3AI[UU
Ha OCHOBE pa3pabOTaHHOW TEXHUYECKOU
JTOKYMEHTalIUH;

- TMPOBEACHUM  UCHBITAHUA  MOJEIHU
3JIEMEHTOB CHUCTEM aBTOMAaTU3alluu B
peaTbHBIX YCIIOBUSIX c LEJIBIO
HOJTBEPKACHUST pabOTOCHOCOOHOCTH U
BO3MOKHOM ONITUMMU3AINH;

- KOHTpOJIE TEKYyIIMX MapaMeTpoB U
(dakTHUECKHUX TIOKa3aTeneil paboThl CUCTEM
aBTOMaTU3allMid B COOTBETCTBUU  C
TpeOOBaHUSIMH HOPMATHBHO-TEXHHYECKOU
JTOKyMEHTaIUN TUTST BBISIBJICHUS
BO3MOKHBIX OTKJIOHEHUH.
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