Murobpaayku Poccru

®dezepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BATEIbHOE YUPEXKICHAC
BhICIIET0 00pa3oBaHMA
«Opendyprckuii rocy1apcTBeHHbIH YHUBEPCHTED?

Kacempa TeXHONOTHH MALIHHOCTPOCHHS, META/I000PAabaTHBAIOIIMX CTAHKOB # KOMIITICKCOB

PABOYAS TIPOTPAMMA
JUCLATIIIMHBI

«b1.J1. B. 10 IIpoexmupogarie 2ubKux npouse00CmMEeHHbIX CUCTEM)

VY poBeHb BBICIIETO 00pa3oBaHUs
BAKAJIABPUAT

HampasieHnue DOAroTOBKA

15.03.06 Mexamponukxa u pobomomexHuxka
(k01 M HAMMEHOBAHUE HATIPAB/EHHA TIOArOTOBKH)

Mexamponuxa

(HauMeHOBaHue HanpaeneHHocTH (npoduns) o6pasosaTenkHOI NPOrpaMMBl)

Kpanudukanus
bakanasp

®opma o0yuenus
3aounasn

I'on mabopa 2022

1961907



Pabowas nporpamma mHCIHNIHHEL «b1.JIB.10 Ilpoexmupoeanue 2ubxux NPOU3E00CMBEHHBLX

Cucmem» pacCMOTPEHA U yTBEPXKI€HA Ha 3aCeNaHuy Kadeapsr

Kadenpa TexHOIOrMA MATHHOCTPOESHUS MEeTaI000pabaTLIBAIONTHX CTAHKOB ¥ KOMILIEKCOR

HauMeHosanue Kxageopst

oporokosr Ne 8 or "02" 02 2022 r.

3aBenyromuii kadenpoit

Kadbenpa Texmonoruu MammuAHOCTPOECHHS, MQ’IHOOﬁD&G&TI{B&IODHIX CTAHKOB H  KOMIIJIEKCOB

//r A.H. Ilonsgkos

HaumerHosarue Kagedpst HW pacuu@poska nodnucu

Hcnonnumenu: .

IIpodeccop St W.J1. Benonosckas
ooncHochs ~ nodnuce pacuugiposka nodnucu
donxncHocmy nodnuce pacwugposka noonucu

COI''TACOBAHO:

IIpencenarens METOIMYECKOH KOMHCCHH IO H&Hp%ﬂﬁ%%@TOBKH
15.03.06 MexaTpoHHKA ¥ POOOTOTEXHUKA A.H. IossikoB

KOO HAuUMeHo8aHue nuuHgh hgbnuce, pacwugposia nodnucu

3aBeyrOHi OTACIOM KOMWB&HW{ Hay4HOU OubrmoTeKkn
o/ H.H. Buranuesa

bz nigbnuce pacuwugiposrka nodnucu

VomHoMOYEeHHEIH 110 Ka4gcTBY A3p0KOCMH"IECKOI'O HHCTHTYTa
il 2% A.M. YepHoycoBa
MuHaR noonucs pacuugposxa noonucu

Ne perucrpanuu

© benonorckas 1.J1., 2022

© 0I'Y, 2022



1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

Heab ocBOCHUS AUCIUTUIMHBL:

W3YYEHHUS JUCLUILIUHBI SBISETCS (POPMUPOBAHUE Y CTYACHTOB KOMIUIEKCA 3HAHUM U MPAKTUYECKUX
HABBIKOB TPOEKTUPOBAHUS aBTOMATH3WPOBAHHBIX IPOU3BOJICTBEHHBIX YYaCTKOB, IIEXOB U THOKHUX
npousBojicTBeHHBIX cucteM (I'TIC), mpenHazHadeHHBIX ISl pealu3allid MPOU3BOJCTBEHHBIX MPOIIECCOB
M3TOTOBJICHUS M3ACNIUM TpeOyeMOoro KauecTBa B YCTAHOBJICHHOM KOJHYECTBE NMPU HAIJICKAIIEM YPOBHE
3¢ (HEeKTUBHOCTH U BBIMIOJIHEHUS BCeX TPEOOBAaHUM MO OXpaHe TPyAa U SKOJIOTHH.

3amaun:

- mpuoOpeTeHue 3HaHUI 0 METOUKAaX pa3pabOTKU OpraHU3aluu JIEMEHTOB MATHHOCTPOUTEIBHBIX
MIPOU3BOJICTB HA OCHOBE MOJICTUPOBAHUS, ONTUMU3AIMU U aBTOMATHU3WPOBAHHBIX PACUETOB UX MapaMETPOB
B CpeJllaX MPUKIIAJAHBIX HHTETPUPOBAHHBIX aBTOMATU3HUPOBAHHBIX CUCTEM;

- (dopMupoBaHWE yMEHHU pPa3pabOTKH  OpraHW3alMd  dBJIEMEHTHl  MalIMHOCTPOUTEIHHBIX
MIPOM3BOJICTB HA OCHOBE MOJICJIMPOBAHUS, ONITUMHU3ALMYA U aBTOMATHU3UPOBAHHBIX PacyeTOB MX MapaMeTpoB
B cpeiax MPUKIIAIHBIX HHTETPUPOBAHHBIX ABTOMATU3UPOBAHHBIX CUCTEM;

OCBOCHME HaBBIKOB pa3pabotku opranmzamuu [TIC, TAY wu ITIM MamumHOCTPpOUTEIBHBIX
MIPOU3BO/ICTB.

2 MecTo JTUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriuHa OTHOCUTCS K 00s3aTeIbHBIM TUCHHUILTUHAM (MOJYJISIM) BapuaTUBHOM 4yacTu Ojoka /J|
«luctuumivHel (MOIYIIN)»

[IpepexkBusuThl nucuuiuinuel: b1./[.B.2 Tpancnopmuo-nakonumenbhble cucmemsl U NPOMbIULIEHHbLE
pobomul

[TocTpekBU3UTHI AUCUUILIHNHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUILINHE

Hpouecc HU3YUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTATOB 06yquI/151

Kon u HanmeHoBaHMe [Tnanupyemble pe3yabTaTbl 00ydeHUs
Kox n HauMeHOBaHUE MHIMKATOPA

OPMUPYEMBIX 10 JUCHHUITIIMHE, XapaKTCPu3 nue
(b PMHDY JOCTHIXKCHUSA KOMIICTCHIITUN men ’ p PH3YIOIL

KOMIIETEHIIMH 9Tansl GOpMUPOBAHUS KOMIIETEHLUH

ITK*-2 CnocoGeH k [TK*-2-B-1 Beibupaet ontumaibHble 3HaTh:

MIPOBEJCHUIO padOT [0 |IpOTrpaMMHbIE CPE/bI Uil YIPABICHUS |- IPUHIUIBI PaOOTHI, 0COOEHHOCTEN

aHaJIN3y U rMOKMMH MPOU3BOJICTBEHHBIMU KOMIIOHOBOYHBIX PEILIEHUN U

MPOEKTUPOBAHUIO THOKHUX | CHCTEMaMHU TEXHUUYECKUX XapPAKTEPUCTUK

ITPOU3BOJICTBEHHBIX [TK*-2-B-2 Pa3pabareiBaeT HHCTPYKIIUN |MOJYJel THOKUX MTPOU3BOICTBEHHBIX

CHCTEM B [0 IPOTPaMMHOMY O0CITYKHUBaHHIO CUCTEM

MalIMHOCTPOEHUU TMOKHUX MTPOU3BOJICTBEHHBIX CUCTEM - ONTUMAJIbHBIE IPOTPAMMHBIE CPEIbI
[TIK*-2-B-3 JleMOHCTpHUpYET 3HAaHUS JUIsL yIpaBIeHUsI THOKUMU
MPUHILIUIIOB PabOTHI, 0COOEHHOCTEN MIPOU3BOJICTBEHHBIMU CUCTEMAMHU
KOMIIOHOBOYHBIX PELIECHUN U Ymersn:
TEXHUUYECKUX XapaKTePUCTUK MOJyJIel |- pa3pabaThiBaTh HHCTPYKIUHU IO
rHOKHX MPOU3BOACTBEHHBIX CUCTEM MIPOrpaMMHOMY OOCITY>KUBAaHUIO
[TK*-2-B-4 Ucnonp3yeT npuKIaHbIe TMOKUX MPOU3BOJCTBEHHBIX CUCTEM;
MAKEThI IPOTrPaMM JUIsl YIIPABICHUS - HCIIOJIb30BaTh NIPUKJIA/IHbIE ITAKEThI
TMOKUMH MPOU3BOICTBEHHBIMU MpOrpaMM i yIpaBiIeHUs THOKUMU
CUCTEMAMHU IIPOU3BOJICTBEHHBIMU CUCTEMAMHU
[TK*-2-B-5 Ucnonp3yer - UCTOJI30BAaTh CIIEIIUAIIN3UPOBAHHBIC
CIeMaIn3UpOBaHHbIE IPOTPaMMHbIE IIPOrpPaMMHBIE IPOTYKTBI JIs
MPOIYKTHI ISl SMYJISILIMU ITpoliecca AMYJISILUU Tporecca paboThl THOKUX
paboThl THOKHUX MPOU3BOACTBEHHBIX IIPOU3BOJICTBEHHBIX CUCTEM




Kox u HaumenoBanue
hopMupyeMbIX
KOMIIETEHIIUN

Kon n nanmMeHoBaHUE HHIUKATOPA
NOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaTbl 00ydeHHUs
10 TUCUUIUIMHE, XapaKTEePU3YIOIUe
9Tanbl GOpMUPOBAHUS KOMIIETCHLIUH

cHCTEM
[TIK*-2-B-6 Ananu3upyer BIUsSHUE
TEXHOJIOTUYECKUX OCOOCHHOCTEH
U3TOTOBJICHHUS HA TEXHUYECKHE
XapaKTEPUCTHKH Y3JI0B DJIEMCHTOB
THOKHUX MPOU3BOACTBEHHBIX CUCTEM
[1K*-2-B-7 Pa3zpabaTsiBacT

MIPOU3BOJICTBEHHBIX CUCTEM C YUETOM
TEXHOJIOTMH U3TOTOBJICHUS U COOPKU
y3JI0B

KOHCTPYKIIUHU y3JI0B 3JIEMEHTOB TMOKUX

Baajners:
-HaBBIKAMH Pa3pabOTKH KOHCTPYKITUU

y3JI0B 3JICMEHTOB THOKHUX
HpOI/ISBOIICTBeHHBIX CUCTEM C y‘-IeTOM
TEXHOJIOTHH M3TOTOBJICHUS U COOPKH
y3JI0B

- HaBBIKAMHU aHAIM3UPOBATH BIIMSHHE
TEXHOJIOTHYECKUX OCOOCHHOCTEM
M3TOTOBJICHHS HAa TEXHUYECKUE
XapaKTePUCTHKH Y3JIOB JIEMEHTOB
TMOKUX ITPOU3BOJICTBEHHBIX CHCTEM

4 CTpyKTYypa U collepKaHue TUCUUILINHBI

4.1 CTpyKkTypa IUCHUILIMHBI

OO0mast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHbIC eAMHUIBI (144 akaieMUuecKuX Jaca).

TpynoemMkocTs,
Bun paGotsr aKaJeMHYeCKHX 4acoB
6 cemecTp BCETO
O01masi Tpy10éMKOCTh 144 144
KonraktHasi pabora: 14,25 14,25
Jlexumu (JI) 8 8
[Tpaktuueckue 3ansatus (I113) 6 6
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocTrosiTesbHasi padora: 129,75 129,75
- 8bINOJIHEHUE UHOUBUOYAIbHO20 3a0anus (HU3);
- camono02omoeKa (npopabomra u nogmopeHue 1eKYUOHHO20 Mamepuaida u
mamepuana y4eOHuKo8 u y4eonvix nocoout;
- H0020MOBKA K NPAKMUHECKUM 3AHIMUSIM)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH aud. 3au4.
3a4eT)

Pazgensl AUCHUIUINHBI, U3y4aCMBbIC B 6 CCMECTPE

KonuyectBo yacoB
Ne ayIuTOpHas
HaumenoBanue pasnenos BHEay/I.
pasnena BCETO aborta AGara
A mfup | P
OO61re noI0KeHUs U TOCIeI0BaTEIbHOCTD
1 IPOEKTHUPOBAHUS THOKUX aBTOMATH3UPOBAHHbIX 14 2 2 10
YYaCTKOB U IIEXOB
[TpoexTHpoBanue CHCTEMBI OCHOBHOT'O
2 14 2 12
obopynoBanus ['TIC mexaHooO6paboTKn
[IpoekTHpoBaHne aBTOMATH3MPOBAHHOM TpaHC-
3 nopTHO-ckiaackor cuctembl [TIC mexaHooOpa- 16 - - 16
00TKH
[IpoexTupoBaHNE aBTOMAaTU3UPOBAHHOW CHCTEMBI
4 uHCTpyMeHTanbHoro obecnedyenuss ['TIC mexaHo- 18 2 2 14
00paboTKH.




KonunuecTBo yacoB
Ne HaumenoBanwue pa3aenon ayAutTopras BHEay/I.
paznena BCETo abota AGara
A |mfue| P
&) ITpoextupoBanue maanuposok ['TIC 16 - 2 14
6 ABTOMaTH3UPOBAHHBIE CUCTEMBI 0OECIIEYEHUS Ka- 99 ) i 29
4ecTBa
7 Opranuzaiys yrnpaBieHHs U TOATOTOBKH IIPOU3-
20 - - 20
BojcTBa B ['TIC
8 Pa3zpaboTka u nccienoBaHNuE KOMITBIOTEPHON MO-
N 24 2 - 22
nenu npoektupyemoit I'TIC
Htoro: 144 8 6 130
Bcero: 144 8 6 130

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

1 O61mue MoJI0KeHUsI MPOEKTHPOBAHUSI U TOCIEA0BATEJLHOCTh MPOEKTHPOBAHUS THOKHX
aBTOMATH3HPOBAHHBIX YYACTKOB U LIEX0B.

OcCHOBBI aHaM3a U CHHTE3a MPOU3BOACTBEHHON CHUCTEMBI. DTallbl MPOEKTHBIX paboT. ITpuHIUIbI
(dbopMHUpOBaHUs TPOU3BOICTBEHHBIX YIaCcTKOB U 11ex0B. [lonsTre rudokoctu. [Ipennpoextasie padotsl. [Ipo-
exTHble paboThl. CocraB nokymenTanuu npoekra ['TIC mexanoo6pabotku. Iloacucremst I'TIC mexaHoo0-
pabotku. TpeOoBaHUS K TEXHOJIOTUYHOCTH KOHCTPYKIMU eTaneii, oopadaTsiBaembix B ['TIC.

2 [IpoekTpoBanmne cucreMbl 0cHOBHOro odopynoBanusi I'TIC mexanoo6padorku. CocrtaB u
KouuecTBO ocHOBHOro obopynoanus B ['TIC. I[lnan pacnosioskeHusi TEXHOJIOTMYECKOIO0 00O0pYJI0BaHUS.
Pa3pabotka TpeGoBaHuUi K YCIOBUSAM pabOThl OCHOBHOT'O 000PY10BaHHUS.

3IIpoexkTHpOBaHHE ABTOMATU3HPOBAHHOI TPaHCNOPTHO-cKJaackoii cuctembl I'TIC mexaHno-
o0padoTku. Pa3paboTka CTpyKTyphl TPAaHCIOPTHOM CHUCTEMBI, IIMKJIOB TPAHCIIOPTUPOBAHMS BHYTPH LieXa U
ydacTKoB. Pacuer cocraBa M KOJMYECTBAa TPAHCIIOPTHBIX CPEACTB. PacueT OCHOBHBIX MapamMeTpOB TpaHC-
IIOPTHOM cUCTEMBI. [[pMHIUIIBI IOCTPOEHNS U CTPYKTYypa CKIAJACKOW CUCTEMBI. PacdeT OCHOBHBIX mapamer-
POB aBTOMAaTU3UPOBAHHBIX CKJIaJ0B. KOMIIOHOBOYHO-TIJIAaHUPOBOYHbIE PELIEHMUSL.

4 TlpoekTHpOBaHHE ABTOMATHU3HPOBAHHON CHCTeMbl HMHCTPYMEHTAJBHOIO oO0ecreveHus
I'TIC mexanoo0pa6oTku. Posib pexxymux HHCTPYMEHTOB B MexaH0o00paboTke. CoBpeMEHHbIE HAIIPABJICHHS
COBEPLICHCTBOBAHNUS PEXYLINX UHCTPYMEHTOB ISl aBTOMAaTU3UPOBAaHHOIO IPOU3BOACTBA. ABTOMAaTHYECKast
3aMeHa MHCTPYMEHTOB Ha TOKApHBIX CTaHKaX. ABTOMaTH4ecKas CMEHa U 3aME€Ha MHCTPYMEHTOB Ha MHOTO-
1esIeBbIX cTaHkax. CriocoObl aBTOMATHYECKOM 3aMEHBI PEXKYIMX HHCTPYMEHTOB

5 [IpoexkTupoBanne naanuposok I'TIC. Csenenusi, He0OXOAUMBIE Ui pa3pabOTKH IjIa-
HUpPOBOK . IlaTh 3TanoB paspabotku mnanupoBku ['TIC. IlpeaBaputenbHblil BBIOOp BapHaHTa MOCTPOCHUS
I'TIC (ctpykTypHast nmpopaboTka mpoekTa). MojennpoBaHue MPOU3BOJCTBEHHOTO Mpoliecca JUisl TaHHOTO
BapuanTa ['TIC. YTouHeHHEe TeXHUYECKUX XapaKTePUCTUK 00OpyIoBaHUs (TMapaMeTpuyeckas npopaboTka).
Onenka noka3zarenei kauectBa ['TIC npu qanHoM BapuanTte noctpoeHusi. CpaBHeHHE MOKa3aTesnell KauecTBa
I'TIC no HeckoNbKMM BapHaHTaM MOCTpoeHus. BeiOop Hanbosnee panvoHaJIbHOTO BapHaHTa (ONTHUMHU3ALUA
WM dKcTiepTHas npopabotka). JleranbHast npopaboTka BeiOpanHOM mianuposku ['TIC.

6 ABTOMaTH3HMPOBAaHHbIE CHCTEeMbI 0O0ecnedeHUs] KadyecTBa. MeTo/Ibl U CpefcTBa KOHTPOJIS Ka-
yectBa uzgenuid B ['TIC. BxonHoill, mexonepaunoHHbIH, BbIxogHOW KoHTponb B I'TIC. Koopaunatho-
U3MEpUTENIbHBIE MalIMHbL. M3MepurenpHble roloBKU. CXeMbl aBTOMATU3UPOBAHHOTO OINPENEIEHUS pa3Me-
PpOB 00pabaThIBa€MbIX MOBEPXHOCTEN U X B3aMMHOI'O PACIIOJIOKEHHUS

7 Opranusanus ynpasJjenusi 1 noarorosku npoussoacrsa B I'TIC. AsromarusupoBanHas cu-
crema ynpasienus (ACY) I'TIC kak cnoxkHas cuctemMa XpaHEHHs, epefadn U rnepepadoTku HHPOpMaIUH.
ITpo6nemsr cozpanus ACY I'TIC. Yposuu ympasnenust ['TIC. Ctparernueckoe ynpaBieHue TakTHueckoe
ynpasneHue OnepaTuBHOE yIipaBieHue. BiusHue opraHu3alMOHHbBIX U TEXHUKO-3KOHOMHYECKHUX pelIeHui
Ha 3 dextuBHOCTh [ TIC. BBIGOp M 060CHOBaHUE O01IIEH CTPYKTYpBhl aBTOMATU3UPOBAHHON CUCTEMBI yIIpaB-
JIEHUS! W MOATOTOBKM Mpou3BojcTBA. Pacnpenenenue GyHKIUI yrpaBieHUs MO0 UEPAPXUUYECKUM YPOBHSIM.
[Toctpoenne cxeM HHPOPMAITMOHHBIX TIOTOKOB B aBTOMATU3UPOBAHHOM IPOM3BO/JICTBE.

8 Pazpa6oTka m mccjieoBaHHe KOMNbIOTepHOil Moaean npoektupyemoii I'TIC. Kommerorep-
Hoe MozenupoBanue padotsl ['TIC. OOmme moaxoas! K MOCTpoeHUIo Mosenel. MicxoaHble naHHble, HE00X0-

3



nuMble 1 monenupoBanus padotel ['TIC Ha ypoBHE TeXHOJIOTHYECKON oneparnui. Bo3zmoxxHas 0J0K-cxema
anroputma moaenuposanus ['TIC

4.3 lIpakTHyecKkue 3aHATHS (CEMUHAPBI)

Ne Kon-Bo
Ne 3ansTus Tema
paszneina 4acoB

1 1 [TpoexTrpoBaHKE TEXHOIOTMYECKOTO Tpoliecca UIsl AeTaln- 2
MPEJICTABUTEIS B Cpe/ie MHTErpUpOBaHHOM cuctembl «Kackan»

2 4 PacueTr moTpeGHOCTH B peXKyIIeM HHCTPYMEHTE B cpefie 2
UHTEIrPUPOBaHHOM cucteMbl «Kackan»

3 5 Pa3zpabotka mmanuposku ['TIC 2
Hroro: 6

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUIIINHBI
5.1 OcHoBHas IuTEpaTypa

5.1.1 AxynoBuy, JI. M. OCHOBBI aBTOMaTH3WPOBAHHOIO MPOEKTUPOBAHUS TEXHOJIOTUYECKUX
MPOIIECCOB B MAIIMHOCTpOeHUU : yyeOHoe mocobue / JI. M. Akymnosuy, B. K. llener. — Munck : HoBoe
3HaHue ; MockBa : UHOPA-M, 2020. — 488 c. : mi1. — (Bricmiee oopa3oBanue). - ISBN 978-5-16-009917-
0. - Tekcr : anexTpoHHbIH. - URL:. — Pexkxum gocTtyna: mo moamnucke.

5.1.2 Komntox, B. JI. IIpoekTupoBanue aBTOMAaTU3MPOBAHHBIX CHCTEM IPOU3BOJICTBA : Y4eOHOE
rmocodue / B. JI. Konrox. - Mocksa : KYPC : UIHDPA-M, 2019. - 312 c. - ISBN 978-5-905554-53-7. - Tekcr
: anektponHbId. - URL: https://znanium.com/catalog/product/1027253 . — Pexwum qocTyma: mo moImmucKe.

5.1.3 Paxmarymmn, P. P.IIpoexTupoBanne aBTOMATH3MPOBAHHBIX IMPOU3BOJACTB [DIEKTPOHHBIH
pecypc] : AIeKTpOHHOE TUrepcchiiouHoe yuyebHoe nocodbue / P. P. Paxmarymmun, A. O. Kazakos, A. U.
Cepmrokx; M-Bo obpazoBanus u Hayku Poc. ®enepanuu, Denep. roc. OromKkeT. o0pa3oBar. YUpexkJICHUC
BhIcII. Mpod. oOpazoBanus "OpeHOypr. roc. yH-T". - DNEeKTpoH. TeKkcToBble naH. (1 ¢aitn: 232.22 MO). -
OpenOypr : OI'Y, 2012. - 6 c. - 3arui. ¢ TUT. 3kpaHa. -ApxuBatop 7-Zip.

5.2 JlonosiHMTEIbHAS JIMTEPATYpPa

5.2.1 T'opoxos, B. A. [IpoekTupoBanre MeXaHOCOOPOYHBIX YYaCTKOB M 11eX0B: Y4eOHUK / ['opoxoB
B.A., bensaxos H.B., Cxuptnanze A.I'.; [Tox pen. 'opoxosa B.A. - Mocksa :HULl UH®PA-M, Hos. 3HaHue,
2015 - 540c.-(Bricmiee obpaszoBanue: bakamaBpuar)I[SBN 978-5-16-010300-6. - Tekcrt : 37eKTpOHHBIU. -
URL.: https://znanium.com/catalog/product/483198 . — Pexxum goctyma: 1Mo moaImcKe.

5.2.2. Kucenes, E. C. Meroauku pacuera MEXaHOCOOPOYHBIX M BCIIOMOTATEIbHBIX 1[EXOB, YYACTKOB
U MaJIbIX MpeanpUiTUil MalIMHOCTPOUTENILHOTO Mpou3BoAcTBa :yued. nmocodue / E.C. Kucenés ; mox oo,
pen. JL.B. Xynobuna. — 2-e u3z., ucrp. u gon. — M. : UHOPA-M, 2019. — 143 c¢. — (Bwicmiee
obpasoBanue:bakanaBpuar). — Www.dx.doi.org/10.12737/3679. - ISBN 978-5-16-009418-2. - Tekcr :
anekTponHsbii. - URL: https://znanium.com/catalog/product/1009029 . — Pexwum gocTyrma: 1o moimcKe.

5.3 llepuoanyeckue U31aHUA

ABTOMAaTH3aIUs B IPOMBIIUICHHOCTH : XXypHaIL - M. : ArenTcTBO "Pocmeuats", 2015-2022.
ABromaru3anysi. CoBpeMeHHbIE TEXHOJIOTUH : KypHal. - M. : ArentctBo "Pocneudats", 2015-2019.
3akoHOMaTeIbHAS U TIPUKJIaHAS METPOJIOTHS : )KypHal. - M. : ArentctBo "Pocmewars”, 2015-2017.
BecTHuk MammuHOCTpoeHus : kypHai. - M. : ArentctBo "Pocneuars"”, 2016-2022.

CrpaBounuk. MHxeHEpHBIN KypHAI : )KypHaI - M. : ArenrcTBo "Pocnieuats", 2016-2022.


https://znanium.com/catalog/product/1027253
https://znanium.com/catalog/product/483198
https://znanium.com/catalog/product/1009029

5.4 UnTepHeT-pecypcesbl

http://fea.ru  odunmanbHEId  caiT WHKUHUPUHTOBOTO  IIeHTpa «LIeHTp  KOMIBIOTEPHOTO
nmwkuaupuHray (CompMechLab®) CIIOITY, comepxamuii pazaudyHbIe MaTEpHAIbI, KOTOPHIE KAaCaIOTCS
UCTOJIb30BaHus cOBpeMeHHBIX CAE-TexHONOruil B pa3ianyHbIX OTPACIISAX MPOMBIIIICHHOCTH;

http://window.edu.ru/catalog/pdf2txt/100/26100/8995  UMudopmarmonnas cucrema "EquHoe 0KHO
mocTyna K oOpasoBarenbHbBIM pecypcam'. Mwmeer katajor oOpa3oBaTeNbHBIX HHTEPHET-PECYPCOB H
MTOJTHOTEKCTOBOM 3JIEKTPOHHOW YYEOHO-METOAMYECKON OnbOInoTeke s olmero u mpodhecCuoHaIbHOTO
oOpa3oBaHMUsI.

http://techliter.ru/load/uchebniki_posobya_lekcii/metallorezhushhie_stanki/51  CaiiT smeKTpoHHOM
oubmuoreku Techliter. ComepxuT ydeOHbIE M CHpPAaBOYHBIC IMOCOOMS, YEPTEKH IO 0OOpPYIOBAHMIO
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB.

5.5 IIporpammHoe obecmedyeHue, nMpogeccHOHAIbHbIC 0a3bl JaHHBIX W HMHG(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBbI

Onepanuonnas cucrema Microsoft Windows.

Open Office/LibreOffice - cBoOoaHbINi OPHUCHBIN MAKET IPOrpaMM, BKIFOYAIONIHI B ce0S  TEKCTO-
BbIl U1 TAaOMUYHBINA pPEJAKTOPBI, PEAKTOP MPEe3EeHTAIMHN U Apyrue opUCHbIE MPUITOKEHHUS.

ABTOMaTH3UMpOBAaHHAs  HMHTEpAaKTUBHas  cucreMa  cereBoro  tectupoBanus -  AVUCCT
(3apeructpupoBana B POCIIATEHT, CBuuerenbcTBO 0 ToCylapCTBEHHOW PErHCTpalMK MPOTPaMMBbl JUIS
OBM Ne2011610456, mpaBoobnagarens — OpeHOyprckuii rocy1apCTBEHHBI YHHUBEPCUTET), PEIKUM JOCTYIIA
- http://aist.osu.ru.

Cucrema TPEXMEPHOTO MOJICIUPOBAHUS B MAIIMHOCTPOCHUU U TPUOOPOCTPOCHHUH. YUEOHBIN
KOMIUIeKT mporpammuoro obecnedenus KOMITIAC-3D V15 (IlpoektupoBaHue U KOHCTPYHpPOBAHHE B
MalIMHOCTPOEHUHN ).

Cuctema monenupoBanus «Kackamy. Cepmiok A.M. OcHoBwl cozmanust ['TIC mexaHooOpaOOTKH.
DeKTpoHHBIN yueOHbIH Kypc. - http://fms-cim.narod.ru/kaskad.html

YHuBepcurerckas miatdopMma MeKTPOHHOTo 00ydeHus «nekTponHbie kKypebl OI'Y B cucreme 00y-

yenust Moodle» (http://moodle.osu.ru );

Koprnopatusnas miatdopma Microsoft Teams paszepHyTast B «obinake» MS B pamkax IToamucku
Microsoft Azure Dev Tools for Teaching

6 MaTepuajibHO-TeXHHYECKOe ol0ecnedeHne JUCHUNINHBI

YyeOHbIe AyJUTOpHUU JId MNPOBCIACHUA 3aHATHH JICKOUOHHOT'O THIIA, CCMHUHAPCKOro THIIA, IJIA
IIPOBEJEHUS TPYIIOBBIX W WHAMBUAYAJIBHBIX KOHCYJBTAllMH, TEKYLIETO KOHTPOJII U IPOMEXKYTOUHOM
aTTecTaluu.

AyIuTOpUH OCHAILEHBI KOMIUIEKTaMH YYEeHUUYECKON MeOe, TEXHUUECKUMH CPeICTBaMU O0yUYeHHUS,
CIy)KalllUMU Uil [peJCTaBiIeHHus] Yy4eOHON wuHpopManuu OONBIION ayAUTOPUH, KOMIIbIOTEpaMH,
OCHAIllEHHbIE CTIEUAIN3UPOBAHHBIM MIPOTrPAMMHBIM O0ECIIEYeHUEM, YKAa3aHHBIM B 11.5.5.

[Tomemienue A caMOCTOSTENBHON PabOThl 00y4aIOUIMXCS OCHAIIEHbl KOMIBIOTEPHON TEXHUKOM,
noJkiatoueHHo Kk cetu "HHTepHer", M obecredeHneM J0CTyna B DIEKTPOHHYIO HWH(POPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.


http://fea.ru/
http://window.edu.ru/catalog/pdf2txt/100/26100/8995
http://techliter.ru/load/uchebniki_posobya_lekcii/metallorezhushhie_stanki/51
http://aist.osu.ru/
http://fms-cim.narod.ru/kaskad.html
http://moodle.osu.ru/

