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1. Ilesin ocBOEHHH HCHAILTAHBI (MOTYJIsT)

[lem MOMyJs: IIOBBIMICHHE IPaMOTHOCTH ~ CICLMAJIACTOB B obnacTet KOHTPOIA
reOMETPHUYECKHX PasMEpPOB magenui 3D cKkaHHPOBAHUCM.

JajauamMp MO/  SBJBIOTCS — M3YHUCHHC: OCHOBHBLIX THOHSTHH  PEBEPCHBHOIO
HEOKUHUPUHTE; TPUHIAIIOB paboTs! 060pyHOBAHAS ¥ MCTOJIOB 3D-ckaunpopanus; CAI cucTem;
METOJIOB OIIpeesIeH s COCTaBa U CBOMCTB MaTepnana 00beKTa PeBEPCHBHOTO MHXWHUPHUHTA.

2. MecTo AMCHMILIMHBI (MOIYJIs) B CTPYKTYpe oGpazoBaTebHOI IPOrpaMmMbl

2.1. TpeGoBanus K [IpeBapUTEbHON OATOTOBKE 00yJarouerocs

K OCBOEHHMIO TIPOTPAaMMBI JOITYCKAIOTCSA JIALA 6e3 mpenbIBICHUL TpeGoBaHU# K YPOBHIO
0Opa3oBaHHs.

2.2 JucuMmMHbl (MOYIIN) U TPAKTHKM, JUL KOTOPBIX OCBOGHHE NAHHOH IVCIIATUIMHBL
(Momyist) HeoOXoaumo Kak npemmectByiormee: COBPEMCHHDIE CHCTEMBl ABTOMATHUECKOTO
[IPOEKTUPOBAHHS; AJTATHBHBIC TEXHOJIOTHH IIPOM3BOIACTBA H riubKye IPOU3BOJICTBEHHBIC
cuctempr UITY; Mtorosas arTecTanid.

3. ®opMupyemMblie KOMIETEHIHH

B pe3ybTaTe OCBOCHMS MOMLYJIA 06yJaronuiics TOMKEH:

J OCHOBHbIE DJTAllbl PEBEPCHBHOTO HIKMHHPHHIE, HOMEHKJIaTypa IIPOXYKIHH
MAIIHHOCTPOCHHS, ~ BBITYCKACMOH opragmsamuel; MOPATOK ¥ METOMEI IpOBEAECHHS
HcclleoBaHUM MaTepuhana U €ro CROICTB, BHMIBI U BO3MOXKHOCTH obopymoBaHust I
fecenoBaHus  (QU3HKO-XUMHICCKHX CBOMCTB ¥ MEXAHWUECKHX XapakTepHCTHK MaTepraa
06beKTa DEBEPCHBHOrO WIDKMHUPHHIE; TOPALOK M METONbl H3MEPEHHM TeOMETPHYCCKUX
apaMeTpoB 00BEKTA PEBEPCHBHOTO MEKUHAPUHTA; BUIBL M BO3MOXKHOCTH 06opyIoBaHHUS,
IPUMEHSIEMOro  JULA P3MEpEHHH TEOMETPHYCCKUX —I1apaMeTpoB 00BeKTa PEBEPCHUBHOTO
MHKWAHUPHWHTE; eiHas CHCTEMa KOHCTPYKTOPCKOM JTOKYMEHTALMI; OCHOBEI MaTepUaOBEICHNUS,
KOMITBIOTEPHEIE H3MEPHTEIBHBIC CUCTEMEI KOHTPOTIA reOMETPUUYECKHX TTapaMeTPOB;

. yMeTh 000CHOBEIBATD He0GXOIMMOCTh TIPOBEZIEHIST PEBEPCUBHOTO WHKHHAPHHTA
MAIIHHOCTPOUTENBHON  TPOTYKIIHH; OCYINECTBIITE  COOP uadopmanuu 06  0OBEKTE
PEBEPCUBHOTO HHKHHUPAHIA, pa3pabarTsIBaTh TEXHAUECKOS 3a/aHNC Ha ompenesicHre QU3UKO-
YHMHAYECKAX CBOMCTB M MEXaHMYECKHMX XapaKTCpHCTHK MaTeprana oObeKTa PEBEPCHBHOIO
MEKMHADHUHTE; pa3padaThiBaTh TEXHUHCCKOC sajaHde Ha OIpEICIEHAC TECOMETPHHECKIX
napamMeTpoB W (GopM 00BeKTa PEBEPCHBHOTO MEKWHUPUHTA,; KOHTpOJIMPOBATh COOTBETCTBHUE
dopMBl W TEOMETPHH OIBITHOTO o6pa3ria M3 MAIHHOCTPOCHHA 06BEKTy PEBEPCUBHOTO
AHKVHUPHUHTA, B TOM HHCTIE C JICTIONG30BAHMAEM KOMIIBIOTEPHBIX H3MEPUTEILHBIX CHCTEM
KOHTPOJIb;

J BNANCTh HABBIKAME OOOCHOBAHHA IPOBEICHHA PEBEPCHBHOTO HMHKUHUPHHIA
MAIIHHOCTPOUTENBHON ~TPONYKIIAH;  yIPaBJICHHEM 5TAalioM TPOBENCHMS T[ESOMETPHHUCCKAX
p3MepeHuii  00BekTa  PEBEPCHBHOTO WHKAHUPUETa;  YUIPaBJICHHC 71a60paTOPHBIMU
JCCIIeIOBAHMSIMU COCTaBa M CBOMCTB MaTepuana 00BeKTa PEBEPCUBHOTO HHKUHIPUHTA.

4, CTpyKTypa 4 cofepKaHue MECUMILTAHGI (MOTYJIsT)

Bcero, B TOM YHCIIC
qac 7 (113,713 | CP | TTA

HaumeHOBaHUE TEM MOIYJIS

|
OCHOBHDIE IOHSTHs PEBEPCUBHOTO HHKUHUPUHTA 2 | \
O6opyoBaHKE ¥ METODI 3D-ckaHupPOBAHUA | 8 |
CAI cucteMbl | 6 \ \
4 | Metozpl _ OIpENIENCHNUA coctaBa W CBOWCTB | 8 l l
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MaTepHalia 00beKTa PEBEPCUBHOTO MHKAHUPHUHIA
[TA | ITpomexyTO9Has aTTCCTallks + - - - +
YToro 1o MOAyJO 24 8 8 8 +

[Ipumeyanue: JI — ICKIAHA

I13, JI3 — mpakTUIECKUe 3aHATH, nabopaTOpHbIC 3aHATH
CP — camocTosTenpHasg paboTa

[TA — mpoMeKyTOYHas aTTeCTalHs

ConeprkaHue MOJYJIA.

Tema 1. OCHOBHBIC OHATHS PEBEPCHBHOTO HIKMHUPHHTA

OCHOBHbIE TOHSATHS PEBEPCHBHOrO HIKHHUPHHIA. Bo3MOXHBIE JTalbl PEBEPCHBHOTO
pmkuarprara. O6paTHad paspaboTKa Ha ciyxbe rocynapcTs. Cdepsl IPAMEHCHASL o0parHO#
paspaboTky. [[porpaMMHOC oGecreueHue Ul PEBEPCHBHOTO HHKIHHUPUHIA.

Tema 2. O6opynoBaHue U METOMBI 3D-cKaHUPOBAHUSA

Cucrempl 3D-ckanupoBaHus. 3D-ckaHep Ha OCHOBC CTPYKTYPUPOBAHHOTO TOACBETA.
[TpUHLUMAI  [OCTPOSHHS TpeXMEpHO# MOJENH Ha OCHOBC pesynbpTaToB. 1OYHOCTH 3D-
CKAaHHPOBaHUs OOBEKTOB

Tema 3. CAI cucTeMBI

Knaccudukanust aBTOMAaTH3UPOBAHHBIX CUCTEM TIOIIEPKKY HHHOBAIOHHBIX IPOLECCOB
Ha MpeanpuATHE (computer aided innovation — CAI). IlpumeHenne CAl-cuctemsr Power
INSPECT COBMECTHO C IOPTAaTHBHOH KM zy1st KOHTPOJIS TOYHOCTH H3TOTOBJICHUS.

Tema 4. MeTompl ONpENEICHUS COCTaBa U cBOMCTB MaTepuaia 00BEKTa PEBEPCUBHOTO
UH)KMHUAPUHIA

OITHKO-IMHACCHOHHAS ¥ MacC-CIEKTPOMETPUA CIIEKTPOMETPHUS MHIyKTHBHO-CBSA3AHHOK
mnasmsl (UCIT-02C, WCII-MC). PenTreHO(IyOPECIEHTHBIH METO]] aHAIM3a cocTaBa BEIIECTBA.
WccenoBanusi TBEHOCTH. ViccnemoBaHHE CTPYKTYPEL marepuana 00BeKTa PEBEPCHUBHOIO
WHKUHUAPUHTA.

5, MoH/ OIEHOYHBIX CPEACTB

OCHOBHBIE [IOHSATHS PEBEPCUBHOTO HIDKAHUPUHTA

Bo3MOKHBIE STl PEBEPCHBHOIO HHKHHUPHUHTA

O6parnast pazpaboTKa Ha ciTyx6€e rocylapcTB PeBEPCHBHOIO HHKWHUAPUHT

Cdeps! mpUMCHEHHS o6paTHOit pa3spaboTKU

Cuctems! 3D-CcKaHAPOBaHHUS

3D-cKaHep Ha OCHOBE CTPYKTyPHPOBAHHOTO MOICEETA

T TpUHIHI OCTPOCHHUS TpexXMepHO! MOJIENH Ha OCHOBS pe3yIbTaToB

TourocTs 3D-CKAHHPOBaHKA OOBEKTOB

. KnaccrbuKamys aBTOMaTU3HPOBAHHBIX CHCTEM TTOJUIEPKKY HHHOBAIMOHHBIX TPOIECCOB
Ha IPeINpHATHH (computer aided innovation — CAI)

10.  ONTHKO-3MHCCHOHHAS W MacC-CIIEKTPOMETPHS CIIEKTPOMETPHS MHIYKTUBHO-CBA3AHHOH
UTa3MBI

11.  PenTrenodyopecleHTHBI METO aHAIIN3a COCTaBA BEINECTBA

12.  UccrnenoBaHus TBEPAOCTH.

OO NG L W

Kpurepuu oneHUBaHHA
OmeHKa «3auTeHO»  BBICTABIIACTCH obyuarommemycs, €cli OH JICMOHCTPHPYCT
conep KaTENbHBIA U JOTHIHO BBICTPOEHHEBIH OTBET HA [IOCTABJIEHHBIN BOMPOC, OPUEHTUPYCTCA B
PA3IMYHBIX TEOPETHYECKHX U HPaKTHHECKHX oxxonax K IpolieMe, KaueCTBEHHO MPOBOIAT
aHaIM3 HEOOXOIMMBIX MaTEPHATIOB.
OleHKa «He 3a4T€HO» BBICTABILICTCA oGydaromemMycsi, €l OH HE pacKphBacT
cojlepKaHue BOIPOca U AIEMOHCTPHPYET OTCYTCTBUE 3HAHHUH MO H3ydaeMoMy KypCy.



6. YueOHO-MeTOAHIECKOE 1 uH(pOpMaHOHHOE obecmedeHne JHCIMIUTHHDI (Moyis)

[lepeucHb OCHOBHOM JIUTEPATYPBL.

1. Konomxumra, W.E. ~ ABTOMaTH3alML IPOEKTHPOBAHUSA TeXHOJIOTHYECKOH
JOKYMEHTALMH; yIeOHUK 1 [PaKTAKYM UL By3os/ V1.E. KonomKuHa. — Mocksa: V31aTenbCTBO
[Opaitr, 2022. — 371 ¢. — (Briciuee 06pa3oBaHuE). — ISBN 978-5-534-14010-1. — TexkcT:
snexTponHeit  // OGpazoBaTebHad miathopma  IOpaiit [caitT]. — URL:
https://urait.ru/bcode/496617

Tlepedetp peKOMEHITYEMOH JIOTOJHATEIHLHON TUTEPATYPDL:

1. Konomkuna, VI.E. OCHOBEI [IpOrpaMMUpPOBAHHA UL CTAHKOB ¢ YIIV: yuebHoe

mocobue mis By3oe/ M.E. Komomxwaa, B.A. Cene3Hes. — Mocxksa; M3naTenbpcTBO IOpatir,
2022. — 260 c¢. — (Bpicmee 00pasoBaHue). — ISBN 978-5-534-10446-2. — TekcT:
SNEKTPOHHBIA  // O6pa3oBaTebHad mraropma  HOpa#T [cafiT]. — URL:

https://urait.ru/bcode/495221.

Teproaryeckue W3NaHus (KypHAJIBI)

1. KypHan «AJUTMTHBHEIE TEXHOJOTHH» - pEXUM IOCTYIA: https://additiv-tech.ru/
(cBOGOHBIN JIOCTYTI)

" eKTDOHHO-OMO THOTEUHBIE CUCTEMBI, COBPEMEHHBIC npodeccroHanbHble 0a3bl JaHHBIX,
yirhOPMAIEOHHEIE CIPABOYHBIC CHCTEMBI, PECYPCEI HHCDopMauHOHHo-TeneKOMMVHnKaUHOHHoﬁ
ceru MHTEpHET

1. OBC wmapmatenscra «IOpaiT» https://biblio-online.ru/ (http://1ibrary.orelsau.ru/els-
remote-access-by-subscription.php) (HeOorpaHHYEHHbIHI JOCTYIL)

2. 3BC u3natensctsa «JIaHb) https://e.lanbook.com/ (http://1ibrary.orelsau.ru/els-remote-
access-by-subscription.php) (HEOrpaHIYEHHBIA IOCTYIL)

3. Hayumas 3JIE€KTPOHHAsA eubmmoreka eLIBRARY https://elibrary.ru/defaultx.asp
(http://library.orelsau.ru/els-remote—access-by-subscription.php) (OTKpBITHI IOCTYII)

4. DBC «IPRbooks» http://www.iprbookshop.ru/ (http://library.orelsau.ru/els—remote-
access-by-subscription.php)

5 HaruoualpHBIM IHQPPOBOH  PECYpPC «PyKOHT» https://rucont.ru/chapter/rucont
(http://1ibrary.orelsau.ru/els-remote-access-by-subscription.php)

6. DIEKTPOHHBIA KaTajor (AUBC «MAPK-SQL»): http://1ibrary.orelsau.ru/marcweb/
(http://library.orelsau.ru/els—remote-access-by-subscription.php (6eccpodHO)

7 Poccuiickuil MHIEKC HAyIHOIO IUTHPOBAHMA (PYHLY) — eubmmorpadudeckas 6asa
JAHHBIX HAYIHBIX MyOTuKaiui poccuiicKuX yUCHBIX Ha wraTdopme eLibrary.ru 000 «Hayunas
3JIeKTpOHHAs OHOTHOTEKA? PexuM oCTyIa https:/elibrary.ru/ (OTKpBITHIH AOCTYII)

8. CmpaBo4HO-IIpaBoBas — CHCTEMA «KoncynpranTl mroc» - PexuMm  OocTyma.
http://www.consultant.ru (OTKpBITBI JOCTYII)

9. Hayunas OJEKTpOHHAA 6ubmoTeka.  «KubepJleHHHKa. Pexum  IoCTyma:
http://cyberleninka.ru/ (OTKpBITBIA IOCTYIL)

10. @epmepanpHBI  TOpTall «Poccuitckoe  00pasoBaHHe». — PekuM JIOCTyIIa.
http://www.edu.ru (OTKPBITBIHA TOCTYII)

11. ®enepalbHBIHA 06pa3oBaTeNbHBI  MOPTAL «BawHOE ~OKHO  HOCTyma K
06pa3oBaTeNbHBIM PECYPCamy. PexuM gocTyma: http://window.edu.ru.

12. OduuMaIbHBIH CaiT MuHHCTEPCTBA HAYKH M BBICHIETO 06pazoBaHUL PoccuiicKo#
depepanuu. PexuM 10CTyIA: http:// govemment.ru/department/3 88/events/ (OTKPBITBLHA JTOCTYIT)

13. O6pasoBaTeNbHbLl MopTal Opnosckoro I'AY Ha nnardopme eLearningServer 4G,
pa3paboTIrK Hypennethodhttp://80.76.178.26/ CPOK IeHCTBHS — 6ECCPOTHO (HeorpaHUUEHHBIH

IOCTYTIL)

7. MTO (o6opyaoBanne H TEXHHICCKUE cpeAcTBa 00yJeHns)
HaumeHOBaHHE OCHAII[EHHOCTD CIeIHaTbHbBIX IlepeueHb JIMLIEH3OHHOTO




crieLMaibHbIX MOMeILeHHHI
Y TTIOMELLEHHNH U1
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I'IOMGHIGHHﬁ )54 HOMGH.IGHI/Iﬁ It
CaMOCTOHTGHBHOﬁ pa6OTBI

[IPOrpPaMMHOT0 00ecedeHN

yuebHas ayfuTOpHs JUA

MPOBEAEHN 3aHATHA
JIEKIIMOHHOTO THIIA,
TpyMIOBbIX u
WHIMBUTyaJIbHBIX
KOHCYJ/IbTaLH, TEKYLIEro
KOHTPOJIA U
IPOMEIKYTOUHOH
aTTeCTallkH.

302019, Poccutickas
Depepauns,  OproBeKas
obnacte, T. Opén, YL
[enepana PonuHa, 69,
KOpITyC 2

oGopynoBaHHE C BBIXONOM B MHTEPHCT,
KOMTLIEKT TIPE3EHTAlIMM, HHTEpaKTHBHA
JocKa: concentus MyJbT Aeyerara DCN-
CON, DVD/VHS-mieep LD DC-778,
anantep U2K-L-Line, ayaxo mpoieccop
¢ UM{pOBBIM MOJABUTEIEM obpaTHOA
CBSI3U SHURE DFRI11,
BUIEOKOH(EpEHIICUCTeMa B COCTaBe:
kamepa PowerCam Plus ¢ xabeneM-
ymmaHATeTEM 15, JOKYyMEHT-Kamepa
AverVision 530, Kamepa 1P
Grandstream GXV -3601 HD SD 2.0,
WUHTEPaKTHBHA JI0CKa o6paTHOR
npoekuun  Rear Projection SMART
Board 2000i-dvx, KOMILIEKT
nepefaTduka W TPHEMHHKA CHIHAOB
DVI/HDMI DVI 201 Tx/Rx,
KOMMyTaTOp-Maciurabarop ~ BHACO H
rpaguky  Kremer VP-725 DS,
MATPUYHBIH ~ KOMMYTaTop —BHACO M
rpaduka Kremer VP-4*4, xOMIBIOTEP
4U B KOMIUIeKTe, Mpeo0pasoBaTeiy
CTaHIapTOB pa3BePTKH "
macitabuposanus Kremer VP-501xl,
IpoeKTOp  Sanyo PLC-XF70 B
KkoMIUIeKTe ¢  OoOBeKkTHBOM  AJA
IpoeKTOpa Sanyo LNS-S03,
npodeccHOHAIBHAA JByXKaHaJlbHas
"poxaibHAA"  pagMOCHUCTEMA SHURE
SL.X24/58, cTepeoyCHIUTENb 3BYKOBBIX
CUTHAJIOB Jedia JPA-2120CP,
YCHITHTENb-PacTIpeIeUuTe b 1:2 VGA,
400 Mrn Kremer VP-200N skpan ¢
SIEKTPONIPHBOJIOM, 427%3,2m Drapper
Targa 534/210"320%*427 MW

1 2 3
VuebHas ayauropus Ne 2- CriellMaIn3¥poOBaHHas (yuebHas) Microsoft Office 2013 cranaapt
210: MeOes, MyJIbTHMEIMIHOE Microsoft Win SL 8.1 Russian

Academict OLP Bepcus 8.1
Kaspersky Endpoint Security
g Ou3Heca — CTaHgapTHEBIHA
Russian Edition 2021 roz

Vuebnas ayauropus Ne 2-
213:

yueGHas aymuTopus Ul
MPOBEACHUA 3aHATUH
JIEKLIMOHHOTO TUIA,
3aHATHHA CEMUHapCKOTro
THUIIA, IpYIIIOBBIX u
MHAWBHUTYyAJIbHBIX
KOHCYJTbTAlWM, TEKYIIEero
KOHTPOJIA U
IPOMEIKYTOUHOH
aTTeCTaLuH
302019,

Poccuiickas
Denepaums, Oprosckas
obnacts, r. Opén, Y.
Tenepana _ PomuHa, 69,

CrienpanusupopanHas MeGenb, JI0CKa
gactennas, IIK — 1 T, KOMIUICKT
NIEPEHOCHOTO MyJIbTHMEIIUHHOTO
oGopynoBaHus (HOyTOYK — 1 ., 9KpaH
TIepEHOCHOH pyJIOHHBIH Ha TPEHOT® — 1
[IIT., TPOEKTOp — 1 TWT.).

Kaspersky Endpoint Security
s GusHeca — CraHgapTHBIA
Russian Edition 2020 rox




KOpITYC 2

Vuebuas ayauropus Ne 2- Crienaiu3ApoBaHHas mebens, | 000 "JlaGopaTopus MMMUC"
213B: MyJIbTHMENUHHOE oGopyoBaHKe, | BU3yalbHAs cTy U
Aynatopus Uil | MHTEpaKTHBHAS 10CKa, ITK — 11 . TECTUPOBAHMS,  TECTHPOBAHHE
CAMOCTOSITENbHOM paboTHI omaiia Microsoft Office 2010
Standard sepcust 2010 Microsoft
302019, Poccuiickast Win SL 8.1 Russian Academic
depepauyst, ~ OpJoBckas sepcua 8.1 Kaspersky Endpoint
obnacte, Tr. Opén, Yy Security i omzHeca —
Tenepasia  PonuHa, 69, CrasaapTHBIHA Russian Edition
KOpIycC 2 2021 ron J

3. MeToaudaecKue yKa3aHus Juisi 00yaromuxcs 1o 0CBOEHHMIO JHCIHTLIMHBI (MO/LyIs1)

1. ®epopenko, B.@. IlepCreKTHBEL npyMeHeHHsT alIUTHBHBIX TEXHOJIOTHH TIpH
[IPOM3BOJICTBE U TEXHIUECKOM CEPBHACE CeITBCKOXO3SHCTBEHHON TexHIKH / B, @. demoperko, M.
I. Tomy6es. — 2-¢ W31 — Mocksa: VzpatensctBo IOpaHr, 2019; Mocksa: @I'BHY
"Pocundopmarporex”. — 137 ¢. — (YHHBEPCUTETHL Poccun). — ISBN 978-5-534-11459-1
(VI31aTeNnbCTBO IOpaiit). — ISBN 978-5-7367-1403-2 (®I'BHY "Pocurdopmarporex"). —
Texcr: anexrporubi // OBC HOpatT [caitT]. — URL: https://urait.ru/bcode/445321

2. Uysaxo, A.b. OCHOBBI  TIOATOTOBKH ~ TEXHOJIOTHICCKAX omepauui  Ha

06pabaThIBaIOMIX CTaHKaX Y[y yueOHUK 4 By3os/ A.b. UyBaKkoB. — Mockaa.
Wsnatenserso IOpaiit, 2022. — 199 c. — (Bricmee 06pa3oBaHKE). — ISBN 978-5-534-14466-
6. — TexcT: OSICKTPOHHEI // OGpa3oBaTenbHasi mwrathopma IOpaiT [catir]. — URL:

https:// urait.ru/bcode/497043

9, IepedyeHb yIe0HO-METOHIECKOIrO ofecmeueHns IS CAMOCTOATEIbLHOH padoThI
oGy4aromerocst Mo JACHHILINHE (MoyTI0)

OO6y4aroIHcs HMEET HEOTPAaHWYEHHBIA JOCTYIl K I/IH(1)opMauHOHHO-o6pa30}3aTean0171
cpejie YHUBEPCHTET http://do3.orelsau.ru/user/edit/card/user id/834




MMUHHUCTEPCTBO HAYKHU ¥ BBICIILIET'O OBPA3OBAHMA POCCHUMCKOM ®EJEPALIMA
yupekaeHHe BbICIIEro oOpa3zoBaHHs

JIKETHOE oﬁpasoBaTenbﬂoe
axuHa»

®enepabHOE FOCY1apCTBEHHOE 010
Hblil arpapHblil yHHBEPCATET HMEHH H.B. IIap

«OpnioBCKHi TOCY1apCTBEH

Opaoscknii FAY

VTBEPXIAIO

(ApEKTOp MHCTUTYTA PA3BUTHA CENTbCKUX
\reppuTOpH# 1 IONOTHATEIEHOTO
o0pa3oBaHus

CoBpeMeHHbIE CHCTEMBI ABTOMATHYECKOI0
NPOEeKTHPOBAHHUS

pabouast mporpamMma AUCIHAILIATHEL (MOTy 1)

HasMeHOBAHKE POrPaMMBIL:  TOTONHUTCTHHAT o6meo6pasoBaTepHas (061mepa3BUBAIONIAs)

mporpamma «PeBepCHBHBIA WHKUHUPHUHT B ATIIK»



CocTaBHUTEIH:
Kyzmenos M.C., K.T.H., TOICHT

PaGouas mporpamma paspaboTaHa ¢ Y4CTOM (emepanbHOro  TOCYIAPCTBEHHOIO
06pa30BaTEeNbHOTO CTAHIapTa BBRICIICTO 06pa3oBaHKs MO HANPABICHHAIO noxrotoskx 15.03.01
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1. Ilesm ocBoeHHs] JACHUTIIHHBI (mMoy1s1)

I{enu MOJyJist: HOBBILCHHE TPaMOTHOCTH CHEIMATMCTOB B 001acTH CCOBPEMCHHBIX
CHCTEM aBTOMATHYECKOro MPOEKTHPOBAHM.

3amauaMi MOAYJIA ABJIOTCA H3YdCHMC: CAD cmcreM s TBEPHOTCIBHOTO 3D
MOZIETAPOBAHUS; COBPEMCHHBIX CAE cuctem; coBpeMeHHBIX CAM cucTeM.

2. MecTo AMCHMILTHHBI (MOTYJIsl) B CTPYKTYpe 00pa3oBaTeIbHOA MPOrpaMMel

2.1. TpeGoBanus K IpenBapUTENIBHOM IOArOTOBKE 00y4aromEerocs

K OCBOEHHIO IPOTrPaMMBI JIOMyCKAroTCA JIMla 6e3 mpenbABICHAA TpeGOBaHNUH K YPOBHIO
00pa3oBaHMs.

2.2 JIACUHUTITHHEI (MOJIyJH) ¥ MPAKTUKH, JULT KOTOPBIX OCBOCHUE JaHHOW JTMCIUILIMHBI
(Momyis) HEOOXOIMMO Kak IIpe/IIeCTBYIOMEe: AJTUTHBHEIC TEXHOJIOTHH ITPOM3BOACTBA H
rubKue TPOM3BOJACTBEHHBIC CHCTEMBL YI1Y; WTorosas aTTeCTallks.

3. ®opmupyeMble KOMNETEHIIHH

B pesysbTaTe OCBOCHHUA MOIYJIA 06ydaromuiics TOJKEH:

o sparh OpaBmia  OGQOPMICHUS KOHCTPYKTOPCKO# B TEXHOJIOTMIECKOH
JIOKYMEHTALUH; CIOCOOBI M METOJIBI MOJIC/IMPOBAHHS OJ U3[ENHUs; OCHOBBI IIPOMBIIIJIEHHOTO
nu3aifHa; [PUKIAIHOMN WHCTpYMEHTapuil TBEPIOTEIHHOTO MOJICTTAPOBaHUs; COBPEMEHHBIC
CHCTEMb] aBTOMATH3UPOBAHHOTO IPOCKTHPOBAHIA.

o yMeTh OKa3bIBaTh HHPOPMALHOHHYIO I TeXHUYECKYIO TOJJIEPIKKY Ha BCEX dTallax
PEBEpPCHBHOIO MHKHHUPHUHTA, B TOM HHCIIC € HCIIONB30BaHEEM aBTOMATH3UPOBAHHBIX TIPOrPaAMM
yIIpaBIEHMs KU3HEHHEIM [MKIOM H3ACIHAL; paspabarbBaTh dTallbl ITPOBEICHU PEBEPCUBHOTO
WHKWHUAPUHTA MAIIMHOCTPOUTENBHOM ITPOAYKIMK B COOTBETCTBHH C MMEFOIIMAMHUCS HCXOTHBIMA
JAHHBIMM; [IPOM3BOMKUTH IIOWCK H 0BGOCHOBAHNE TEXHHUIECKAX DEIIEHMI IO IPOBEICHHIO
PEBEPCUBHOTO MHKHHAPHUHIA;

o BJIaZeTh HAaBbIKAME Pa3pabOTKH STAllOB MPOBEICHHA PEBEPCUBHOTO WHIKMHUPUHTA
MAIITMHOCTPORTENBHOM ~TIPORYKIUHA;  YIPABICHIA STarmoM  pa3pabOTKH KOHCTPYKTOPCKO#M
JOKYMEHTALIUH Ha Pa3pabaThBacMoe U3JIEIHIC MAIITMHOCTPOEHHSL.

4. CTpyKTypa ¥ cojepxKaHue JHCIHILIAHEL (Moxy.Jis1)

FNQ HavMeHOBaHME TEM MOLYJIS Bcero, B TOM UHCIIC ]
Yac Jq (113,713 | CP | TTIA
1 | Cospemennsre CAD cucTeMel A TBEPIOTEABHOTO
8 2 4 2 -
3D MoaenupoBaHUL
2 | Cospemennble CAE CHCTEMBI 8 2 2 4 -
3 | Cospemennble CAM cHCTEMBL 8 2 2 4 -
ﬁIA [TpoMerKyTOqHas aTTECTAIA + - - = +
E Wtoro mo MOLYJIO 24 6 8 10 | +
[TpumeuaHue:
J1 — nexuuu

[13, JI3 — mpakTU9eCKue 3aHATHA, 1abopaTOPHEIE 3aHATHS
CP — camocTosTenbHas paboTa
[TA — mpoMeKyTOYHas aTTeCTallsA

Copneprkanue MOy JIA.
Tema 1. Copemernsie CAD cHCTEMEI 1A TBEpAOTENBHOr0 3D MOJETUPOBAHIST
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O630p COBPEMEHHBIX CAD cuctem. Co3naHue TBEPHAOTCIBHBIX MOJIeJIEl B CHCTEMC
KOMIIAC 3D. Co3nanxe TBEPAOTEIBHbBIX voneneii B cucteme KOMITAC 3D. OdopmicHHE
KOHCTPYKTOPCKOM TOKYMEHTAIMA ECKJI B cucteMe TBEPHAOTEIBHOIO MomenupoBarus Komrmac
3D. T10 s muzaitna (MSC Apex Generative Design).

Tema 2. Copemennble CAE CHCTEMBI

Pacuersl Ha IPOYHOCTs KOHCTPYKIMHA B CHCTEMAX APM FEM, Mechanic, WinMachine.
Brruncnenve B ANSYS. Beraucnenue B CAE-cucreme SIMULIA Abaqus FEA.

Tema 3. CoBpemerrsie CAM CHCTEMBI

0O630p COBPEMEHHBIX CAM cucrem. Co3fiaHue YIpaBILIOIEX IPOrpaMM ¢ [IOMOILIBIO
CAM - cucteM. CALS-TEXHOJIOTHH. OdopMiIeHHE TOKYMEHTAIHH ECTH ¢ momompo TII
BepTuxas. '

5. ®oH/ OLEHOYHBIX CPEICTB

1. O630p COBPEMEHHBIX CAD cucteMm
s Co3naHue TBEPAOTEIBHBIX voneneit B cucteme KOMITAC 3D
3. OdopmicHHE KOHCTPYKTOPCKOM JIOKyMCHTAlMH ECKJl B cucTeMe TBEPAOTCIHHOTO

monenuposarus Kommac 3D
4 10 st muzaitaa (MSC Apex Generative Design).
5 PacueThl Ha IPOYHOCTD KOHCTPYKIIHH B CHCTEMAX APM FEM, Mechanic, WinMachine
6. Brraucienue B ANSYS
I Brrauciernne B CAE-cucteme SIMULIA Abaqus FEA
8 O630p COBPEMECHHBIX CAM cucreM
g. Co3/aHue YIPABISIONIIX [IPOTPaMM € IIOMOIIBIO CAM - cucteM
10. CALS-TeXHOIOTHH
11.  Odopmienne TOKyMCHTAllUH ECT/ ¢ nomosto T BepTukaib
KpuTepun OICHUBAHUSL

OmneHkKa «3ayT€HO»  BBICTABILICTCA obyuaromemycs, €clii  OH IEMOHCTPUPYET
COEP/KATENBHBIA U JIOTATHO BBICTPOEHHBIA OTBET Ha [HOCTABJIEHHBIH BOIPOC, OPUCHTUPYETCH B
pa3IMYHBIX TEOPSTHIECKUX H IPaKTUYECKHUX [OIXOMaxX K npobieme, Ka4ecTBEHHO HPOBOAT
anaI|3 HeOOXOIMMBIX MaTEpUaIOB.

OmeHKa «HE 3a4TEHO» BBICTABILACTCI obyJarolemycs, €CId OH He pacKpHIBAET
cojlepKaHUe BOIPOCa U JIEMOHCTPUPYCT OTCYTCTBHE 3HAHUH I10 H3y1acMOMy KypCy.

6. YueGHO-MeTOAMYIECKOE N HHPOPMALHOHH0E obecmeyeHme U CIUIITHHbBI (MoxyJIst)

[TepedueHb OCHOBHOM JIMTEPATYPDI:

1. Komomxkuna, WE. ATOMaTH3allksi [POEKTUPOBAHKA TEXHOJIOTHUYECKOH
JOKYMEHTAIUH: yIeOHHK U TIPAKTHKYM JUIA Bysos/ M.E. Konomkusa. — Mocksa: M3naTenbCTBO
[Opaiit, 2022. — 371 c. — (Boicee o6pa3oBaHUE). — ISBN 978-5-534-14010-1. — Texkcr:
snexTporHeit  //  ObpasoBaTenbHAd mrargopma  HOpadT [cafiT]. — URL:
https://urait.ru/bcode/4966l7

TlepeueHpb PEKOMEHTYeMOH JOMOJIHUTEIHHON JTIUTSPATYPDL:

1. Konomxura, WM.E. OCHOBBI IPOTpaMMHPOBAHNA st crankoB ¢ UITY: yaebHoe

mocobue mist Byzos/ MLE. Komomxuua, B.A. CenesHeB. — Mocksa: Y31aTensCcTBO IOpaiit,
2022. — 260 c¢. — (Beicmmee 06pa3oBaHHE). — ISBN 978-5-534-10446-2. — Texct:
snexrponHstt  // O6pasoBartellbHAL miargopma  FOpaiT [caiit]. —  URL:

hitps://urait.ru/bcode/495221.

Tlepro uHecKye W3IAHKs (KYPHAIIBT)

1. XypHan «AMTHBHBIE TEXHOJOTHHIY = pEXUM IOCTyIa: https://additiv-tech.ru/
(cBOBOIHBIH JOCTYIL)
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) IeKTPOHHO-OUOTHOTEYHBIE CHCTEMBL, coBpeMeHHbIe TPOhECCHOHATBHBIC 0a3bl JaHHbBIX,
ArbOPMAIMOHHEIE CIIPABOYHBIC CUCTEMBL, PECYDCE an)opMauHOHHO-TeneKOMMVHHKauHOHHoﬁ
ceTd MIHTEPHET

1. DBC wusnarenscta «fOpaiT» hitps://biblio-online.rv/ (http://1ibrary.orelsau.ru/els—
remote-access-by-subscription.php) (HEOTpaHWIEHHBIA JOCTYII)

2. DBC w3narenscTBa «JIaHby https://e.lanbook.com/ (http://1ibrary.orelsau.ru/els—remote-
access-by-subscription.php) (HEOTpaHMYEHHBIN IOCTYTI)

3. Hayumas 3JEKTpOHHAsd guGmoreka eLIBRARY https://elibrary.ru/defaultx.asp
(http://1ibrary.orelsau.ru/els—remote-access—by-subscription.php) (OTKPBITBLA JIOCTYIL)

4, DBC «IPRbooks» http://www.iprbookshop.ru/ (http://1ibrary.orelsau.ru/els—remote-
access-by-subscription.php)

5 HaruoHalbHBIM IHPPOBOH  PECYpC «PyKOHT» https://rucont.ru/chapter/rucont
(http://1ibrary.orelsau.ru/els-remote-access—by-subscription.php)

6. DIeKTpPOHHBIM KaTajor (AUBC «MAPK-SQLY): http://1ibrary.orelsau.ru/marcweb/
(http://library.orelsau.ru/els-remote-access-by-subscription.php (6eccpodHO)

7 PoccuicKuil WHIEKC HAyYHOTO IMTHPOBAHM (PVHLI) — pubmorpaduyeckas 6asa
J@HHBIX HAYYHBIX ITyONMUKaluH pOCCHMCKAX yUEHBIX Ha mraTdopme eLibrary.ru 000 «Hayunas
ek TpoHHas OubmmoTeKay PExuM J0CTyIa https://elibrary.ru/ (OTKpBITHIH IOCTYIL)

8. CmpaBo4HO-TIpaBOBasd ~ CHCTEMA «KoncynpraaTlLmroc» - Pexxum  gocTyna:
http://www.consultant.ru (OTKpBITBLHA TOCTYIL)

9. Hayunad OJIEKTpOHHAA eubmoreka. «Kubepllennnkay. Pexum  HOCTYIA:
http:/ cyberleninka.ru/ (OTKPBITHIA JIOCTYII)

10. @epmepanbHBI  HOpTal «Poccmiickoe  oOpaszoBaHme». PexuM  IOCTYIIa:
http://www.edu.ru (OTKpBITBIH JIOCTYII)

11. ®enepalbHBI# 06pa3oBaTeNbHBIA  TIOPTAl «EnmuHoe OKHO  gmoctyma K
06pa30BaTENbHBIM PECYPCaM». PesxiM moctyma: http://window.edu.ru.

12. OduumabHbIA caiT MuHECTEPCTBA HAYKUA M BBICIICTO obpazoBaHUs Poccuiickoi
denepanun. Pexum I0CTyIa: http://government.ru/ department/388/ events/ (OTKPBITBIA JOCTYIL)

13. O6pasoBaTeNnbHbIl MOpTal Opnosckoro I'AY Ha mnardopme eLearningServer 4G,
pa3paboTInK Hypennethodhttp://SO.76.178.26/ CpOK meiicTBHS — 6ECCPOTHO (HeorpaHHYEHHBIH
JIOCTYII)

7. MTO (o6opyoBaHue U TEXHHICCKAE cpeacTBa 00yveHus)

HawmeHOBaHWE OCHAIEHHOCTD CIELHaIbHBIX IlepeueHb JTULIEH3HOHHOTO ]

CIEIHAIBHBIX TOMEIIEHHH [OMeITeH i U TIOMEIIeHHH 1A mporpaMMHOTO obecneueHus
M TTOMELIeHUH 171 caMOCTOSTENTLHON PaboTHI
caMOCTOATENBHOH padoThl
1 \ 2 3
Yuebras ayautopus Ne 2- CrieLpaIM3upoBaHHas (yueOHas) Microsoft Office 2013 cTanmapT
210: meGenb, MyJIbTUMEIHHHOE Microsoft Win SL 8.1 Russian
yueGHas aymuToOpvsA A 0GOpyIOBAHHE C BBIXOIOM B HHTEPHET, Academict OLP Bepcus 8.1
NpOBEICHN aHsTHH | KOMIUTEKT Mpe3eHTaLvi, HHTePaKTHBHAA Kaspersky Endpoint Security
JIEKIHOHHOTO Tuma, | gocka: concentus MynbT Aejierara DCN- | s 6usneca — CraHgapTHBIA
rpYTIIOBBIX u | CON, DVD/VHS-meep LD DC-778, | Russian Edition 2021 ron
WHIMBHTY AJIbHBIX anartep U2K-L-Line, aynuo MpoLeccop
KOHCYJIbTALMH, TEKYIIEro | € M(pPOBBIM TIONABUTENIEM obpaTHOH
KOHTPOJIS U | cBA3U SHURE DFRI11,
IPOMEKYTOUHOH BUAeOKOH(EpeHIcHcTeEMa B COCTaBe:
aTTecTalluH. xamepa PowerCam Plus ¢ kaGeneM-
yATMHEHATENEM 15, NOKYMEHT-Kamepa

302019, Poccuiickas | AverVision 530, Kamepa 1P
Depepanus, OproBcKas Grandstream GXV -3601 HD SD 2.0,
o6macts, T. Opén, yil. | MHTepaKTHBHAL IOCKa oGpaTHo#

Tenepana  PonuHa, 69, | mpoeximu _Rear Projection SMART




KOpITyC 2 Board 2000i-dvx, KOMILJIEKT
nepefaTMMka W TPUCMHMKA CHTHAJIOB
DVI/HDMI DVI 201 Tx/RX,
KOMMYTaTOp-MacmTadaTop — BHICO 154
rpajukn  Kremer VvP-725 DS,
MATpHYHBIA ~ KOMMYTaTOp  BHACO %4
rpaduKH Kremer VP-4*%4, KOMIIbIOTEP
4U B KOMIUIGKTe, TMpeodpasoBaTeu
CTaHAapTOB pa3BEPTKU U
macimrabuposaHus Kremer VP-501xl1,
mpoekTop  Sanyo PLC-XF70 B
KOMIUIekTe ¢ OOBEeKTHBOM  JULL
MPOEKTOpa Sanyo LNS-S03,
npodeccroHabHas JByXKaHa/IbHAs
"pokabHaA" pagHOCHCTEMa SHURE
SLX24/58, cTepeOyCHUITHTENb 3BYKOBBIX
CUTHAJIOB Jedia JPA-2120CP,
YCUJIATEIb-PacTipeeInTelb 1:2 VGA,
400 Mru Kremer VP-200N skpat ¢
3JIEKTPOIIPHBOAOM, 427%3,2m Drapper
Targa 534/210"320*427 MW

Vuebuas ayauropus Ne 2- CrienmanusupoBaHHas MeGenb, [0CKa
213 gacrenHas, IIK — 1 mmT., KOMIIIEKT
yueGHast aymuTopus A TIEPSHOCHOTO MYJIBTUMEAHHOTO
MpoBeIeHU saHaTHl | oOopydoBaHKA (roytOyx — 1 WT., 9KpaH
JIEKIMOHHOTO THMa, | TepeHOCHOM PYJIOHHBIA Ha TPEHOT® — 1

Kaspersky Endpoint Security
s Gusseca — CTaHIapTHBIA
Russian Edition 2020 roz

3aHATUH CEMHMHAPCKOro | LIT., MPOSKTOP — 1 mT.).
TUTIA, [PYIITIOBBIX u

WHOABUITYaJIBHBIX

KOHCYJIbTALlWH, TEKYIICrO

KOHTPOJIS U

IPOMEKYTOUHOH

aTTecTaluu

302019, Poccuiickas

depepauwst,  Oprobckas
obmacte, T. Opén, YL
Tenepana PonuHa, 69,
KopITyc 2
Vucbras ayauropus Ne 2-
213B:

Aynuropus IS
CAMOCTOSTENEHOM paGoTHI

000 "JlaGopaTopus MMHUC"
BU3yaJIbHasA CTy s
TEeCTHpOBaHHA,  TECTHPOBAHHE
omwnaiie Microsoft Office 2010
Standard Bepcwnst 2010 Microsoft
Win SL 8.1 Russian Academic
pepcus 8.1 Kaspersky Endpoint
Security s OwsHeca  —
CranpapTHeiii Russian Edition
2021 rox

CrielaI3upOBaHHAS meberb,
MyJIETUMEIMHHOS o6opynoBaHue,
HHTEpaKTUBHAS 1OCKa, TIK — 11 mT.

302019, Poccutickas
®epepauus,  Oprosckasd
obnacte, Tr. Opén, YL
Tenepana PoamHa, 69,
KOpITyC 2

8. Meroau4eckune yKazaHus JAJIs 00y9 210 KX CsI 10 0CBOCHUIO MM CLUILTHHBI (MOTYJIst)

1. ®epmopenko, B.D. [lepcrieKTHBbI TIPAMCHCHHA A[UIMTEBHEIX TCXHOJIOTHH IPH
IIPOM3BOJCTBE U TEXHUUCCKOM CEepBHCE ceTbCKOX03SMCTBEHHOM TEXHIKH / B. ®. ®enoperko, Y.
I. TomyGeB. — 2-¢ H3L. — Mockpa; ¥3m1aTenbCcTBO [Opaiit, 2019; Mocksa: ®I'BHY
"Pocundopmarporex”. — 137 ¢. — (YHUBEPCUTCTHI Poccun). — ISBN 978-5-534-11459-1
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(I31aTenbCeTBO [Opaitt). — ISBN 978-5-7367-1403-2 (®I'BHY "PocuHbopMarporex'"). —
Texcr: anexrpornsit // OBC HOpauT [caitT]. — URL: https://urait.ru/bcode/445321
2. UysaxoB, A.b. OCHOBBI  TOATOTOBKH ~ TEXHOJIOTMICCKAX omepanui  Ha

06pabaThBAIOIIUX CTaHKaX gy yueOHUK [UId By3os/ A.b. UysakoB. — Mockaa:
WanarenscTso IOpaiit, 2022, — 199 c. — (Bricimee 06pasoBaHKe). — ISBN 978-5-534-14466-
6. — TekcT: SIEKTPOHHBIA // OGpa3oBaTeIbHAs mwrathopma IOpaiT [caii]. — URL:

https:// urait.ru/bcode/497043

9. Ilepeuenp yae0HO-METOAHIECKOTO oBecredeHus U1 CAMOCTOSTebHOM padoThI
00yuaromerocst Mo IACUHUILIHHE (MoxyJI10)

O6y4aromuics IMEET HEOTPAHWYEHHBIA JOCTYIl K HHQ)opMauH0HH0-06pa30BaTeJIBH0ﬁ
cpelie YHMBEPCHTETA http://do3.orelsau.ru/user/edit/card/user id/834




MUHUCTEPCTBO HAVKH M BBICILIET'O OBPA30OBAHUA POCCUNCKOU ®EJEPALTNA
yupei/eHHe BbICIIEr0 oGpa3zoBaHus

€THOE 06pa3OBaTeJ11>ﬂoe
aXHHa»

®eaepasnbHOe rocyAapcTBEHHOE GrouK
1if arpapHblil yHHBepCATET HMEHH H.B. Ilap

«OpJoBCKHHA rocyiapcTBeHHb

Opunoseknit FAY

VTBEPXIAIO

)
2N
AN

AJIMTHBHBIE TEXHOJIOTHH NPOU3BOACTBA U ruoKmne
NpPOM3BOJACTBEHHbIE CHCTEMBI Iiry

pabouas mporpaMma AUCIATIIAHEL (MO Ty 1)

HapMeHOBaHUe MPOrPaMMBbL:  JOTOTHHUTEIEHAL 06meo6pa3oBaTeIbHAL (o6Iepa3BHBAOIIAs)

mporpaMma «PeBepCUBHBIM HEXXUHUPHUHT B ATIK»



CoCTaBUTEINH:
Kyszrenos W.C., K.T.H., LOICHT

PaGouas mporpamma paspaboTaHa  C yuetoM  (enepanbHOro rocyIapCTBEHHOIO
06pa30BaTeIbHOr0 CTaHAapTa BBICIIIEr0 00pa30BaHMA IO HAIPaBJICHUIO moxroroBku 15.03.01
MaIIHHOCTPOSHHE, YTBEPKACHHBIM IPHKa3OM MuUHUCTEPCTBA HAYKU M BBICIICTO 06pa3zoBaHusl
Poccuiickoit @Denepanuu OT 09.08.2021 Ne 727, 3aperucTpvpoBaH B Munrocte Poccun
07.09.2021 Ne 64909 (B meficTByOMEH peNaKIim).

[IporpamMma paccMOTPEHa Ha 3acelanii xaheaps «HameKHOCTh ¥ PEMOHT MAIIHH
ripotokoi Ne 4 ot «23» nexabps 2022 r.

3asexyromuit Kahenpoi
Tutos H.B., K.T.H., TOLUEHT
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1. [estn 0cBOEHHUS M CIUTLIHHBI (Moyis)

[lens MOMyIs: IOBBIMICHHE IPaMOTHOCTH  CHIEIMATHCIOB B objacTd JUTHBHBIX
TeXHOJIOTUH TPOU3BOACTBA 1 rHOKUX TPOU3BOICTBCHHBIX CHCTEMBI EIINA

3amauaMy MOJYJIA ABIIOTCS H3YHCHAC. QIUTHBHEIX CIIOCOO0B M3TOTOBJICHHA 3aMacHbIX
qacTell ¥3 TOMMMEPHBIX ¥ KOMIIO3UIMOMHBIX MaTepHAJIOB; THOKAX IPOM3BOJICTBCHHBIX CHCTEM
UITY; mutha B 3D MedyaTHBIC NECTAHbIC (hOpMBL

2. MecTo AUCHHATIIMHBI (MomyJIsi) B CTPYKTYpe oGpa3oBaTebHOH MPOrpaMMbl

2.1. TpebosaHui K IpeiBapUTENbHON IOArOTOBKE o0yuaromerocs

K OCBOGHHIO IIPOrpaMMBbl JIOIyCKArOTCA JILd 6e3 mpelbsIBICHU TpeboBaHu#l K YPOBHIO
o6pa3oBaHusl.

2.2 JIACUHUILTNHEI (MOZYJIH) ¥ TPaKTHKH, JULA KOTOPBIX OCBOCHHC JAHHOM JUCIUIIIHHBI
(MoIyJIst) HEOOXOIMMO KaK npenmectBylomee: MToropas aTTeCTall¥sl.

3. ®opMupyeMbie KOMIETCHIIHH

B pe3ynbTaTe OCBOCHHUS MOy LA 0O yuaroIuics TOTDKCH!

o 3HATH DTATE Pa3pabOTKM TEXHHYECKOro 3ajaHid Ha TIPOM3BOJCTBO MPOIYKIHH
MAIIHHOCTPOCHHS; IEPEIOBBIC OTEUECTBEHHBIC 1 3apyOeKHbIe TEXHOTOT AN,

o yMeTh pa3padaTeIBaTh CexHMYecKoe 3ajague Ha J0paboTKY TIOJTy4EeHHOM
KOHCTPYKTOPCKOH TOKYMEHTaIHH; KOHTPOTMPOBATH POLECC NPOU3BOIICTEA OMBITHOrO 06pasia
pamenus  MaIIMHOCTPOCHHU, pa3paaTbiBaTh  TPEITIOKEHUI [0  KCIOJIB30BAHMIO
TeXHOJIOTAYecKoro  000pynoBaHUsS U IPOM3BOJICTBA  OMBITHOTO obpasiia  M3/ETHAL
MAIIHHOCTPOEHHUS;

° BANCTh HABBIKAMH YIPABICHHA TPOH3BOJCTBOM ombBITHOTO OOpasua H31endd
MAIIMHOCTPOEHHS; KOHTPONEM COOTBETCTEHA OMBITHOro 06pasua O0OBEKTYy PEBESPCUBHOIO

MHXXAHUPUAHTA.

4. CTPYKTypa U coflepiKaHHe i CIUTIHHD] (Momyist)

B TOM 4HCJIC

HauMmeHnoBaHUE TEM MOIYILA Bceero,
gac

AJUIMTHBHBIE CIIOCOOBI M3TOTOBJICHUA 3aracHbIX
gacTeldl ¥3 IONMMEPHBIX K KOMIIOSHIHMOHHBIX
MaTepuaJloB
[ u6Kue TPOU3BOACTBEHHDIE CHCTEMBI qIry
JIuthe B 3D meuaTHbIC NECIAHBIC b opMBI
[IpoMeKyTOUHAs aTTECTAIA
Wtoro mo MO0
[IpumeuaHue:

JI — nexuuu

[13, JI3 — mpaKTHYEeCKUE 3aHATH, naGopaTOpHbIC 3AHATH
CP - camocTosTenbHas padoTa

[1A — mpoMesKyTOuHas aTTeCTalns

ConepxaHue MOy L.
Tema 1. ADJIUTHBHBIC crocoOBl M3TOTOBJIEHUS 3aAIIACHBIX yacTedl W3 IONHUMEPHBIX H
KOMIIO3UIIMOHHBIX MaTepHajoB
JlazepHas crepeoTorpadus. MopenupoBaHue METOZOM TOCTIOMHOTO HarlIaBICHHU.
CeJleKTUBHOE JTa3ePHOE CIIEKAHUE.
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Croco6B! TIOBLIMIEHH MEXaHHHUCCKHX cBoiicTB 3D-IIEUaTHBIX JETANeH, M3TOTOBICHHBIX
o texmonoruu FDM. Cryuan TpUMCHCHUA 3D-meuary IS M3TOTOBJICHUS 3aMacHBIX yacTed
pa3IUYHbIX MaIlyH.

Tema 2. [u6KUE TPOU3BOJCTBEHHBIC CHCTEMBL qIry

OCHOBHBIE IIOHITHA O CTaHKaX C UITY u ux xiaccuduxanys. OCHOBHBIC KOMIOHCHTEI
cucrem UIIY. CucTeMBl UHCIOBOIO [IPOrPaMMHOTO  YIPABICHUA HNC, PCNC (Delta,
PureMotion, HASA, FANUC)

Tema 3. JIutbe B 3D medaTHbIe GOPMBI

Cxema IPUMCHEHUS TEXHOJIOTHH 3D-neuaTy mecyaHsx Gopm. 3D IpUHTEPBI UL [e4aTy
1eCOIHO-TIOMUMEPHBIX (opM. BHel COBPEMEHHBIX [eCUaHBIX MaTepHajoB Ui IPUHTEPOB.
BaxyyMHOE JIUThe PeaKTOIIacToB, nonmuyperasos (KLM).

5. ®oHa OLEHOYHDBIX CPEACTB

JlazepHas cTepeouTorpadust

MoeTupOBaHHE METOIOM [IOCJIOMHOTrO HAIlJIaBJICHUS

CeJIEKTHBHOE JIA3€PHOC CIIEKAaHUC

. Crioco6b! TTOBBIIIEHUS MEXaHUICCKUX cBoMcTB 3D-TeUaTHBIX AeTalel, U3TOTOBICHHBIX
o Texuonorux FDM

B

S. Ciyuau ipuMeHenust 3D-nedati Uit JM3rOTOBJICHMS 3aIIaCHBIX YaCTeH MalllvuH
6. I u6K¥e IPOU3BOICTBEHHEIE CHCTEMbI qIry

7. OCHOBHBIE TIOHATHA O CTaHKaX C YTV 1 ux KiaccuQuKams

8. OchoBHbIe KoMoHeHTsI crcTeM UITY

9. CrcTeMbl 9ACIOBOTO IIPOrPaMMHOTO yIIPaBICHIS HNC, PCNC

10.  CxeMma mpUMEHEHHUs TEXHOTIOTHA 3D-meyaTd NecuaHbXx GopM

11. 3D mpuHTEPH! UL I€9aTH [IeCOYHO-TIOTMMEPHBIX GOpM

12.  Bu/IsI COBPEMEHHBIX NIECUAHBIX MAaTEPUAIIOB A [IPUHTEPOB

13.  BaxyyMmHOE JUTBE PEAKTOIIACTOB, nonmypetanos (KLM)

Kputeprn OUCHUBAHMUS
Omedka «3a4T€HO»  BBICTABILACTCA obyuaromemycs, €Cnd  OH JIEMOHCTPHUPYET
CoIepKaTeNbHBIA U JOTHTHO BBICTPOCHHBIA OTBET Ha [IOCTaBJIEHHBIN BOMPOC, OPUESHTUPYCTCA B
pa3TMYHBIX TEOPETHHECKUX H IPaKTHYECKUX MOIXOMEaX K npobrieme, KaueCTBEHHO MPOBOHT
aHaIi3 He0OXOIUMEIX MaTEpPHATIOB.
OmeHKa «HE 3a4TE€HO)» BBICTABIACTCA o6ydJaronemMycs, €CIH OH HE pacKphIBaeT
cofiepKaHue BOIpOca U IEMOHCTPUPYCT OTCYTCTBHE 3HAHHH 110 H3YIacMOMY Kypey.

6. VaebHo-MeToquIecKoe H HH(POpPMANHOHHOE obGecredeHne UCHUNIITHHBI (MomyJist)

[lepeueHb OCHOBHOM JHTEPATYPbL:

1 Komomkwuna, W.E. ApTOMaTH3allAid IIPOEKTUPOBAHUS TEXHOTIOTHYECKOH
JOKYMEHTALKH: Y4eOHUK U [PaKTHKyM st By3os/ M1.E. Komomkuta. — Mocksa: Y31aTenbCTBO
FOpaitt, 2022. — 371 ¢. — (Bpicmee 06pa3oBaHuE). — ISBN 978-5-534-14010-1. — TexcT:
SNEKTpOHHBIL  // OGpazoBarenbHad wiatgopma  IOpauT [caiir]. —  URL:
https://urait.ru/bcode/496617

TTepeyeHb PEKOMECHIYEMOH JIOTONHATENBHON TNTEPATYPEL:

1. Konomxuna, W.E. OcHOBBI [IpOrpaMMHpPOBAHIS Ul CTAHKOB C YITy: yuebroe

nocobue mist By3os/ M.E. Konomxkwuua, B.A. CenesHes. — Mocksa; V31aTenbeTBO IOpatir,
2022. — 260 c. — (Bprcmee 00pa3oBaHHE). — ISBN 078-5-534-10446-2. — Tekct:
5NEKTPOHHBI  // OGpazoBatelibHast mrathopma  Opa#T [ca#T]. — URL:

https -/hurait.ru/bcode/495221.
TlepuoAMUECKUE U3NAHNS (3KypHAIB)




1. XKypnan
(cBOGOIHBI IOCTYI)

3HCKTDOHHO-6H6HHOT6‘{HH€ CHUCTEMBEI, COB
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«AIMTHBHBIE TEXHOJOTHH» - PEXAM JOCTYIIa: https://additiv-tech.ru/

PEMCHHBIC HDOd)GCCHOHaHBHBIC 0a3nl JaHHBIX,

nHGOPMAIIMOHHBIC CITPABOYHEIC CHUCTCEMBI, pecype

bl I/IHd) OpMallMOHHO-T! eHeKOMMVHI/IKaHHOHHOfI

cetu UHTEpHET

remote-access-by-subscription.php) (HEOrpAHMYEHHBIH TOCTYII)

2. DBC m3narenscTBa «JIaHbY https://e.lanbook.

access-by-subscription.php) (HEeOrpaHWYCHHBIN JIOCTYII)
3. Hayunas D>IEKTpPOHHAS gubnmorexka eLIBRARY https://elibrary.ru/defaultx.asp

(http://library.orelsau.rw/ els-remote-access

4, OBC

«IPRboo

access-by-subscription.php)

5. HammoHambHBIN MUOPOBOA  PECYPC

(http://library.orelsau.ru/ els-remote-access-by-subscription.php)

6. DIJEKTPOHHBIA KaTajlor
(http://library.orelsau.ru/els-re
7. Poccuiickuii MHICKC HAYy9HOTO IHUTHP

mote-access-by-subscription.php (6e
osarna (PVHII)

1. PBC wm3nartenbcTBa «HOpadT» https://biblio-online.ru/ (http://library.orelsau.ru/els-

com/ (http://library.orelsau.m/els-remote-

-by-subscription.php) (OTKPBITBIHA TOCTYII)

ks» http://www.iprbookshop.ru/ (http://library.orelsau.ru/els-remote-

«PYKOHT» https://rucont.ru/chapter/rucont
(AIBC «MAPK-SQL»): http://1ib1‘ary.orelsau.ru/marcweb/

CCPOYHO)
— Gubmmorpadudeckas Oasza

J@HHBIX HAYYHBIX MyOJHKAIuH pOCCHHCKIX yasHbIX Ha iaTdopme eLibrary.ru 000 «Hayunas

3NEeKTpOHHas GHOTHOTEKa) PeKuM 0CTyIIa
8. CmpaBOYHO-IIPAaBOBAs

cucTeMa

http://www.consultant.ru (OTKPBITHII HOCTYTI)

9. Hayunas

http://cyberleninka.ru/ (OTKpBITHIHA ZIOCTYIL)

10.

denepanbHBIA

http://www.edu.ru (OTKPBITBIA JOCTYI)

11.

DerepanbHbIHA
o6pa3oBaTENbHEIM pecypeam». Pe
12. OduuHanbHb CauT
Depepanyi. PexuM JocTyma: http
13. O6pa3oBaTeIbHbIA MOPT

https://elibrary.ru/ (OTKpPBITBIH ZOCTYTI)
«KoncynpragTllrocy -

PexxuM  mocTyma:

37eKTpoHHAs ~ OHMONHOTEKA. «KubepJlennnkay. PexuMm  OCTYIIa:
nopran  «Poccmiickoe — 0Opa3OBAHUEN. PexuM  [JocTyma:
obpasopatenpHbli  mopran  «EjuHOE  OKHO jgoctynma K

UM mocTyma: hitp:/window.edu.ru.

MEHUCTEPCTBA HAYKH U BBICIIET0 0OpasOBaHMS Poccutickoi
://government.ru/ department/388/events/ (OTKPBITHL JOCTYII)
an Oprosckoro 'AY Ha nnarpopme eLearningServer 4G,

pazpaboTUrK Hypermethodhttp:// 80.76.178.26/ cpok meitcTBua — OE6CCPOTHO (HeorpaHUIEHHbIA
JOCTYII)
7. MTO (oGopy/oBaHHe ¥ TEXHUIECKHE CPENCTBA 00yueHHs)
HanmMeHOBaHKE OCHAIEHHOCTh CIEIHAIbHBIX IMepeueHb JIMIIEH3UOHHOTO

CTELHATBHBIX TOMELIEHHI
¥ TIOMELIEHUH 11
CAMOCTOSATENBHON pabOThI

HOMEILEHHH U IIOMELeHHUH IS
CAMOCTOSATEIbHOM paboThI

TIpPOrpaMMHOTO 00ecTIeHeHH s

yueOHas ayauTopud IId

o6opyIoBaHHe ¢ BBIXOJOM B HHTCPHET,

1 2 3
Vuebuas ayautopus Ne 2- | Crienraqn3supoBanHasd (yuebmuas) | Microsoft Office 2013 cTangapT
210: mebens, MyJIETUMEIHHHO® Microsoft Win SL 8.1 Russian

Academict OLP Bepcus 8.1

MPOBEAEHHS 3aHATHH | KOMIUIEKT Mpe3eHTalnM, HHTEPaKTHBHAL Kaspersky Endpoint Security
JIEKLIMOHHOTO Tuma, | Jocka: concentus IMyJbT fenerara DCN- | anst GmsHeca — CTaHmapTHBIA
IPYMIOBBIX u | CON, DVD/VHS-ieep LD DC-778, Russian Edition 2021 rox
WHIUBUTY AJIbHBIX anantep U2K-L-Line, ayauo Npoueccop
KOHCYNBTALMH, TEKYIIETO | C WH(POBBIM MOJaBUTENEM 0GpaTHOH
KOHTpOJIA U | cBA3U SHURE DFR11,
POMEKYTOUHOH BUICOKOH(pEpEHIICHCTEMa B COCTABE!
aTTeCTallMH. kamepa PowerCam Plus ¢ kabenem-
yanMHHETENEM 15, JIOKYMEHT-Kamepa
302019, Poccuiickas | AverVision 530, Kamepa 1P
\ginepaum, OproBcKas Grandstream GXV -3601 HD SD 2.0, J




obnact, TI. Opém, Yy
Tenepana  Popuna, 69,
KOpITyC 2
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MHTEPaKTUBHASA JIOCKa obpaTHOM
npoekimn  Rear Projection SMART
Board 2000i-dvx, KOMILIEKT

nepeiaTdauKa W TpUEMHHKA CHTHAJIOB
DVI/HDMI  DVI 201 Tx/Rx,
KOMMyTATOp-MaciiTabaTop ~ BHACO . H
rpaduxkn  Kremer VP-725 DS,
MATpPHYHBIA ~ KOMMYTaTOp  BHACO u
rpaduxu Kremer VP-4*4, xOMIIBIOTEP
4U B KOMIUIEKTe, NpeodpasoBaTet
cTaHIapTOB pa3BepTKU "
MaciuTabupoBaHuA Kremer VP-501x1,
mpoekTOop  Sanyo PLC-XF70 B
koMIUlekTe ¢ OOBekTHBOM VA
IPOEKTOpa Sanyo LNS-S03,
npodeccuoHalbHas IBYXKaHaJIbHAS
"pokasbHaA" pagHOCHCTEMA SHURE
SLX24/58, cTepeOyCHUITUTENb 3BYKOBBIX
CUTHAJIOB Jedia JPA-2120CP,
YCHIIMTENb-PacTPEeUTE b 1:2 VGA,
400 Mri Kremer VP-200N skpaH ¢
3IIEKTPOIIPHBOIOM, 4.27*%3,2m Drapper
Targa 534/210"320%*427 MW

Vuebuas aymuropus Ne 2-
2:13:

yuebHas ayaMTOpHs JUIA
MPOBEAEHNUA 3aHATUH
JIEKI[HOHHOTO THUIIA,
3aHATHR CeMHHapCKOro
THIIA, IPYIIOBBIX U
VHAWBUIYaJIbHBIX
KOHCYJIBTAllMH, TEKYLIETO
KOHTPOJIS "
POMEIKYTOUHOH
aTTecTallni

302019,
denepanus,
obnacth, T.
T'enepana

KOpITyC 2

Poccutickas
Oprosckast
Opén, Y.
PonuHa, 69,

Crienuaau3upoBaHHas MeGenp, JOCKa
gacteHnas, 1IK — 1 mT., KOMIUIEKT
IEPEHOCHOTO MYJIBTUMEUAHOTO

o6opynosanus (HOYTOYK — 1 mT., 9KpaH
TNEPEeHOCHOM PpyJIOHHBIA Ha TPEHOTS — 1
[IT., TIPOeKTOp — 1 TWT.).

Kaspersky Endpoint Security
st 6usHeca — CraHapTHBIA
Russian Edition 2020 rox

Vucbuas ayauropus Ne 2-
213b:

AynuTtopus i
CaMOCTOSTENBHOM paboThl

302019, Poccuiickas
depepaups,  OpnoBckas
obnacte, r. Opém, Yy
[enepana PopuHa, 69,

KopIyc 2

CrielMau3upoBaHHas Mmebenb,
MyJIBTHMEIUHHOE o6opynoBaHuUe,
MHTEpaKTHBHAs J0CKa, TIK — 11 mT.

000 '"Jla6opatopus MMHUC"
BU3yaJIbHAS CTyous
TECTHpOBAHMA, ~ TECTHPOBAHMC
omwnaits Microsoft Office 2010
Standard Bepcus 2010 Microsoft
Win SL 8.1 Russian Academic
sepcus 8.1 Kaspersky Endpoint
Security i1 OwsHeca
CranmapTHelii Russian Edition
2021 rox
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8. MeToquuecKue yKa3aHusi Juist 00yqaromuxcs 1o 0CBOEHHIO IHCIHILTHHBI (MOTYJIs)

1. ®enopenko, B.@. IIepCTIEKTHBEI IPUMCHEHHS aJIHTHBHBIX TEXHOJIOTUH TIpH
[IPOM3BOJICTBE 1 TCXHAIECKOM CEPBHCE cempekoxo3siicTBenHOM TexaukH / B. @. GefopeHKo, %8
I. Tomybes. — 2-¢ W3 — Mockpa: M3zmatenscro IOpawT, 2019; Mocksa: @I'BHY
"Pocunadopmarporex”. — 137 ¢. — (YHHBEPCUTETEI Poccun). — ISBN 978-5-534-11459-1
(VI31aTenbeTBO fOpaiit). — ISBN 978-5-7367-1403-2 (OI'BHY "Pocuaopmarporex"). —
Texcr: anexrpornbm / OBC FOpaiT [caiiT]. — URL: https://urait.ru/becode/445321

2. UypakoB, A.JB5. OcHOBHI [OATOTOBKA  TEXHOJOTMYICCKHUX omepanuii Ha

06pabaThIBAIOMUX ~CTAHKaX C qIly yueOHuk A By3os/ Ab. UyBakoB. — Mocksa:
VsnarenscTBo YOpaiit, 2022. — 199 c. — (Brrcimee 06pa3oBaHKE). — ISBN 978-5-534-14466-
6. — TexcT: SMEeKTPOHHBIH // OGpazoBaTeIbHasd mratdopma IOpaiT [catiT]. — URL:

https:// urait.ru/beode/497043

9. Ilepevennb yue0HO-METOAUTECKOTO ofecredennsi I CAMOCTOSTeIbHOM padoThI
o6y4aromerocs M0 AUCIUIIHHE (MoyJII0)

O6yuaromuncs UMEET HeOrpaHMUEHHBIH JTOCTYN K HH(IJopMauHOHHo-06pa3013aTen1>H0171
cpejie YHHBEPCHUTETA http://do3.orelsau.ru/user/ edit/card/user_id/834




