MuHUCTEPCTBO CENbCKOro Xo3siicTBa Poccuiickoit denepanun
benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICIIETO 00Opa30BaHUS
«Bonoroackas rocy1apcTBEHHAsi MOJIOYHOXO03sKCTBEHHAs akaaemus umenu H.B. Bepewarunay

WHXEHEPHBINA ®AKYJIBTET

HHCTUTYT ((akynbTeT)

SHEPTETUYECKUE CPEJICTBA U TEXHUYECKHN CEPBUC

Kagenpa

PABOUYASI MPOIPAMMA JUCHUTLIMHBI (MOAYJIST)

HaumeHoBaHue TUCUHUIIMHBI (MOXYJISA):

ABTOMATH3ALNA IIPOEKTHPOBAHUA
TEXHUYECKHUX CPEJ[CTB B A’ POMH’KEHEPHUH

(HOJ'IHOG HaMMCHOBAaHHUEC JUCIHHUITIINHBI (MOHyHSI) B COOTBETCTBHUU C y‘le6HBIM HJ'IaHOM)

YpoBeHb npogeccCHOHATBHOT0 00pa30BaHusA, B PAMKAX KOTOPOI0 U3y4aeTcs
AUCHUIIAHA (MOXYJIb):

MarucTparypa

(BBICH.Iee O6paBOBaHI/I€ - 6aKaJ’IaBpI/IaT; BBICHICC O6paSOBaHI/I€ — CIICHHAJIUTET, MarucTparypa,
BBICHICC O6paBOBaHI/I€ — [IOATOTOBKA KaApOB BBICIIICH KBaJ'II/I(bI/IKaI_lI/II/I 110 MporpaMmam NOAroTOBKHA HAy4YHO-
NneaarornieCKkux KaJapoB B acr[I/IpaHType)

HanpagJieHue NoAroToBKMU (CnenuaaibHOCTH),

HANPABJEHHOCTH (MPOo(PuJIib) 00pa3oBaTe/IbHOM NPOTPAMMBI

35.04.06 ArponHxeHepus

[Tpodunsb: MickycCTBEHHbBIN MHTEIIEKT

(koIbI 1 HAMMEHOBAHHUS YKPYIHEHHBIX IPYIII HAMPABICHUH IOATOTOBKH (CrIeLUaIbHOCTEH) / KOIbI 1 HAMMEHOBAHMS
HAaIPaBJICHUH TOATOTOBKH (ClIeLMaIbHOCTE!), B paMKaX KOTOPBIX H3y4aeTcsl TUCHHUILUTHHA (MOIYJIb), B COOTBETCTBUH C
MIepeYHEM CIIEIMATBHOCTE! W HaIlPpaBJIEHHH TIOATOTOBKH BBICIIETO 00pa30BaHus, yTBEPKIaeMbIM MUHHUCTEPCTBOM
obpasoBanus 1 Hayku Poccuiickoii Deneparin)

Bonorna-Momnounoe
2023



OO0uue cBegeHns 0 Mporpamme

Pabouast mporpamma AUCHUIUIMHBI (MOAYJSl) COCTaBjeHa HAa OCHOBE TpPEOOBAHMIA

®I'OC BO no HampaBieHUsIM TOJITOTOBKH (CIEIIHAIBHOCTSIM):

Koxa u HanmeHoBaHMe HampaBlIeHUs Jlata 1 HOMep mpuKa3za
MOATOTOBKHU (CHEIHUATBEHOCTH) Muno6prayku Poccun
35.04.06 ArpouH>XxeHepuUs [Tpuka3z Ne 709 ot 26.07.2017

Caenenust 0 pa3paboTUMKe MPOTPAMMBI:

bepaennnkoB EBrennii AnekceeBud, KaH[d. TEXH. HAYK, JIOLICHT,

®dI'BOY BO Bomnoroackas I'MXA

(®UO, yueHas crenieHb, y4eHOE 3BaHKE, JOJKHOCTh, MECTO PaOOTHI)

Pabouast mporpamma IUCHUILTUHBL (MOIYJISI) pacCMOTpEHA Ha 3acefaHuu Kadeapbl U

PCKOMCHI0OBAaHA K YTBCPIKIACHUIO

QHCPIrCTUYCCKUC CPCACTBA U TEXHUYCCKUU CCPBHUC

HaAaMMCHOBAHHUC Ka(bez[pm
oT 24 suBaps 2023 rona, npotokos Ne 6.

3aBenyromui kageapoii A.JI. buprokos

PaGouas mporpamma AMCHUILIMHBI (MOAYJsl) pacCMOTpeHa Ha
METOJNYECKOM KOMUCCUM U PEKOMEHI0OBaHA K YTBEPKICHUIO

NHXXEHEPHOI'O ®AKVYJIBTETA

3acelaHun

HaMMEHOBaHUE (PaKyIbTETA

ot 16 ¢espans 2023 roga, mpotokoi Ne 6.

IIpencenarens MeToaunueckoi komuccnu E.A. bepaenHukon

PabGouass mporpamMMa IUCHUIUIMHBI (MOZYJsl) COIJIaCOBaHa C BBIMYCKAIOIIUMU
KadenpaMu M COOTBETCTBYET JEHCTBYIOIIMM Y4YEOHBIM IUIAHAM IO HaIpPaBJICHUSM

MOATOTOBKH (CHEIUATBHOCTSM).

JIucT cornacoBanus mpujiaracTcs.




Conepxkanue

MecTo AUCUMIIMHBI (MOYJISI) B CTPYKTYpe 00pa3oBaTeibHOM
NPorpamMmblI

Ilnanupyemblie pe3yabTaThl 00y4eHHUS M0 TUCHHUILIAHE (MOTYJII0)

O0beM AUCHMIIMHBI (MOAYJIS) B 3a4€THBIX ¢IMHULAX C YKAa3aHHEM
KOJINYECTBA aKaJeMHYEeCKHX YaCOB, BbIACJCHHbIX HA KOHTAKTHYIO
padoTy o0y4arommxcs ¢ npenogasareseM (10 BUAaM y4eOHbIX
3aHATHI) U HA CAMOCTOSITEJILHYI0 PadoTy 00y4aK0IIMXCS

Coaep:xaHue THCHHUIIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TEMaM
(pa3nesiaM) ¢ yKa3aHHeM OTBEJCHHOI'0O HA HUX KOJIMYeCTBa
aKaJeMHU4YeCKMX 4acoB

DoH/1 OLIEHOYHBIX CPEJCTB IJIs MPoBeieHusI TeKyeld 1
NMPOMEKYTOUHOM aTTeCTAlMM 00yUYAKOIIMXCS M0 TUCHHUILIHHE
(MoayJ110)

Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00ecIieYeHne
AMCHHUIUIAHBI (MOTYJIs1)

MaTepuajibHO-TeXHHUYECKOE o0ecreyeHne TUCIHILTHHBI (MOLYJIs)

Oco0eHHOCTH peayu3aluy AUCHUIINHBI /I HHBAJIU/I0B U JIUIL €
OrpAHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbSI



1 Mecro aucuMIUIMHBL  (MOAyJsi) B CTPYKType o00Opa3oBaTebHOM
NPOrpamMMslI

HucuunnuHa « ABTOMAaTH3alus IPOSKTUPOBAHUS TEXHUUYECKUX CPEICTB B arPOMHKEHEPHH »
OTHOCUTCSI K JWCIMIUIMHAM TIO BBEIOOPY OCHOBHOH 0Opa30BaTE€IbHOW MPOTPAMMEI  BBICIIETO
obpazoBanus (OOIl BO) no nampasienuto noaroroBku 35.04.06 Arpownxenepus. MHaekc 1o
yaeoHOoMy tutany — b1.B.J1B.01.01.

K uyuciny BXOJHBIX 3HAaHUN, HABBIKOB M KOMIETEHUMH CTYJIEHTa, MNPHUCTYIAIOIIET0 K
M3YYEHUI0  JUCHUIUIMHBI  «ABTOMATH3alMUsl MPOCKTUPOBAHMS  TEXHUYECKUX  CPEACTB B
arpOMHKEHEPUN», JOJKHO OTHOCUTBCS CIEAYIOLIEe:

- 3HaHWE MPABUII Pa3pabOTKH KOHCTPYKTOPCKOW JOKyMeHTaruu B coorBercTBun ¢ ECK/I;

- BJIAJICHUE HABBIKAMU CO3/JaHUS aKCOHOMETPUUECKUX MOJENIEH IeTaneil U y3JI0B MalluH;

- 3HaHUE METOJI0B (hOpMOOOPa30BaHMs M OOPAOOTKHU 3arOTOBOK ISl H3TOTOBIICHUS JeTaleit
3aJlaHHOM (POPMBI U KAUeCTBA;

- 3HAHHUE CUCTEMBI JJOITYCKOB U MOCAH0K;

- BJIaJICHUE METOJAMH U CPEICTBAMH U3MEPEHUSI TEOMETPUUYECKUX NTApaMETPOB JIE€TaNCH;

- BIAJCHUE METOJUKAMH IPOBEACHUS MPOYHOCTHBIX, KUHEMATHYECKUX U JHMHAMHUYECKUX
pacyeToB B MAIIMHOCTPOCHUH.

OcBoeHue yuyeOHOM NUCIHUIUIUHBI « ABTOMATHU3AIMS TPOCKTUPOBAHUS TEXHUUECKUX CPEACTB
B arpOMHKEHEPHH» 0a3UpyeTCsl Ha 3HAHUSX U YMEHUSX, MMOJIYYeHHBIX CTYJIEHTaMH MPU U3Y4ECHUU
TaKuX JIUCIUIUIMH OakanmaBpuara, kak «HadeprartenmbHas reomerpus», «VHxeHepHas rpadukay,
«/leranm  MammMH, OCHOBBI KOHCTPYUPOBAaHHUS UM  IOABEMHO-TPAHCIIOPTHBIE  MAILKUHBIY,
«MarepuanoBeiecHUE W TEXHOJIOTHSI  KOHCTPYKIIMOHHBIX  MaTepuaioB», «MeTposorus,
CTaHJApPTU3AIMH U cepTU(UKALUs». 3HAHUS, YMEHHUS U HaBBIKH, GOpMUpYyEeMble TaHHOW yuyeOHOMH
IHUCLUMILIMHOMN, SIBISIOTCS 02301 711 MOJATOTOBKU K UTOTOBOM aTTECTAIIHH.

2 Ilnanupyembie pe3yJbTAThI 00y4eHHUS MO JUCHUIINHE (MOLYJII0)

Z[I/ICI_[I/IHJII/IHa HallpaBJICHA Ha q)OpMI/IpOBaHI/Ie CJICAYIOIIUX KOMIIETEHIIUN BBIITYCKHUKA!:

Kommerenuu, popmupyemeie B pe3yibTrare NHauKkaTopsl JOCTHKEHHSI KOMITETEHITUI
OCBOEHUS AUCIUILTUHBI (MOTYIs)

[TK-23. CiocoGHOCTh COBEPILIEHCTBOBATh N-1pk-23. Ucnionbp3oBaHue 3HAaHUH TEOPUU U
TEXHUUYECKHE CPEJICTBA U ONTUMHU3UPOBATH OCHOB NPOEKTUPOBAHUS MEXaHU3MOB U MallluH
TEXHOJIOTUYECKHUE MPOLIECCH PU TEXHUYECKOM | IPH pa3paboTKe palMoHaIbHBIX
00CTyKMBaHUHU U PEMOHTE CEJIbCKO- KOHCTPYKTOPCKHUX PELIEHUH B arpOMH)KEHEPUU.
XO03A1CTBEHHON TEXHUKH. N-21x-23. OnTuMU3anms mapamMmeTpoB

TEXHOJIOTHYECKHX MPOIIECCOB MPH
TEXHUYECKOM 00CITY)KUBAaHUU U PEMOHTE
CEIbCKOXO3IMCTBEHHON TEXHUKH.
N/I-3nk-23. [IpumeHenue cucrem
aBTOMATU3UPOBAHHOTO MPOSKTHPOBAHUS
TEXHHUYECKUX CPEACTB U TEXHOJIOTHUCCKUX
MIPOIIECCOB B arpOMHKCHEPHH.




3 O0beM aUCHUILVIMHBI (MOAYJsl)) B 3a4YeTHBIX €IMHMIAX € YKAa3aHHEM KOJHYEeCTBA aKaJAeMH4YeCKMX YacoB,
BbIJICJICHHBIX HA KOHTAKTHYI0 PadoTy o00yYalmmuxcsi ¢ mnpenogaBarejeM (M0 BHAaAM Y4YeOHbIX 3aHATHH) M Ha
CaAMOCTOSITEJILHYI0 PA00TYy 00y4AKOIUXCS

Ounas ¢popma odydeHust

dhopma oOyueHust
HaumenoBanue Cemectp | Kon-Bo Kon- | CamocrosrenbHast AynutopHas pabora KP | KII | Kp . ®opma
JVCIUTITHHBI 3a4ETHBIX BO pabora, Jac. 3 TIPOMEXYTOYHOH
(Momys) ¢ C/IMHHUL, | 4Yacos, Bcero W3 HUIX: E aTTecTaly
Ka3aHHEM pa3/IelioB BCETO BCETO S
y Pasa N (Ox3amen / 3ager)
(371eMEHTOB) J1 JIP I3
ABTOMaTH3aIUA 3 3 108 44 48 16 32 16 3ayer
IMPOCKTUPOBAHHA
TCXHUYCCKHUX
CPEICTB B
arpoMHKEHEPUH

Buowt yuebnoii pabomoi: Kypcosas paboma — KP; Kypcoeoii npoexm — KII; Konmponvhvie pabomul - Kp; /[pyeue 6uovi camocmosmenvHoi pabomul - /1.

3anonnsiemes 015 Kaxco020 HANPABGIeHUSE NOO2OMOBKU (CReYUAIbHOCIU) Ul OJi 2PYNnbl HAnpasienull no02omosku (cneyuaivrocmett). Ilo kascooi gopme obyuenus mabauya
3aNOAHAEMCS: OMOENbHO



4 Conepmaﬂne ANCIHHUIIJINHBI (MOI[yJ]SI), CTPYKTYPUPOBAHHO€ 110 TEMaM (pa:meJIaM) C YKa3aHUEM OTBECACHHOI'0 HA HUX
KOJIHYIECTBA AKAACMHUYCCKHUX YaCoB

Haumenosanue Buae! 3aHsTHII, Yack
JTUCLUTIITUHBI (MOYJIs) C CaMOCTOSTONE
yKa3aHHEeM pa3zesioB 2 Bcero
HasBanue TeMbl ¢ KpaTKUM COAep>KaHuEeM 5 | B rom uncne ¢ Hasi pabora,
(on1eMeHTOB) II 13 £ | npuMmeHeHHEM Yackl Hacos
/HaMEHOBaHUE pazjena é 30
JICITUTUTAHBI
1. Co3nanue pabounx Cucrema  koopauHat  yeprexa. Co3mgaHue 6 12 6 2 16 40
YepTEXKEU JeTaneu u asieMeHTOB mocTpoeHus. Co3nanue pabodyero yeprexka
COOPOYHBIX UepTeKen JeTalu. Cosznanue cOOPOYHBIX YepTEeKEH.
Y3JIOB U arperaTton [Tapamerpuzanus. bubnuoreku yepTexei.
MAIIHH C
MCIIOJIb30BAHUEM CHUCTEM
ABTOMATU3UPOBAHHOTO
IPOSKTUPOBAHUS
(CAIIP).
2. Coznanue OcCHOBHEBIE MIPUHITUITBI u HOHATHUSA 3D 6 12 6 ) 16 40
TPEXMEPHBIX MOjemneit MOJEIIUPOBAHUS. 3D AIEMEHTBl  MOCTPOEHUS.
netaneit coopounbix 3D | OcHoBHble onepauuu 3D monenupoBanus. CoopouHbIe
MoOJIeJIeH y3J10B U 3D wmogenu. CepBucHble 3D  UHCTpyMEHTH H
arperaToB MallliH C AJIEMEHTHI.
ucnojb3oBanrem CAIIP.
3. [IpoBenenune Cratnuecknii  agamm3. YacTOTHBRIA  aHAIW3. 4 8 4 2 12 08
WH)XCHEPHBIX PacyeTOB TeroBoil aHanmu3. AHaIU3 YCTOWYMBOCTU. AHAIH3
JIeTaJle U y3JI0B MalllMH | TOHKOCTEHHOM MOJeNnu. AHauu3 YCTalIOCTH. AHamu3
C UCIIOJIb30BAaHUEM BBIHY/ICHHBIX KOJIEOaHUH.
CAITIP.
UTOTO | 46 32 | 16 6 44 108




3) DoH/ OLIEHOYHBIX CPEACTB IS NMPOBEeJICHUN TeKYLIeld U IMPOMEeKYTOYHOH
arrecTanuy 00y4arOIIMXCs MO0 JUCHHUIIMHE (MOXYJIIO)

5.1 [IlepeyeHb OLIEHOYHBIX CPECTB

Kommerennuu

Nuaukatopel 10CTHXXKEHUS
KOMIIETEHIIUN

OreHOYHBIC CPEICTBA

[1K-23. CriocobHOCTE

NJI-1k.-23. Mcnonp3oBanue 3HaAHUM

COBEpLICHCTBOBATH TCOPUU U OCHOB IMPOCKTUPOBAHUS
TEXHUYECKUE CPEJICTBA U MEXaHU3MOB U MAIlIMH MPH

ONTUMHU3UPOBATH pa3paboTKe pallMOHAIBHBIX

TEXHOJIOTHYECKHE KOHCTPYKTOPCKHX PEIICHUN B

MPOLECCHI TPU arpoOMHKECHEPUU.

TEXHUYECKOM NJI-211k-23. OnruMu3anus

00CITy’)KMBaHUU U PEMOHTE apaMeTpoOB TEXHOIOTHUECCKUX TectupoBanue
CETbCKOX03iCTBEHHOM MPOLIECCOB MPU TEXHUUECKOM Y CTHBI OTBET
TEXHUKH. 00CTy)KMBaHUH B PEMOHTE

CEJIbCKOXO3SMCTBEHHON TEXHUKHU.
N/I-3nk-23. [IppuMeHenne cucreM
aBTOMAaTU3UPOBAHHOTO
MPOCKTUPOBAHUS TEXHUYECKUX
CPEIICTB U TEXHOJIOTHYECKUX
MPOLIECCOB B arpOMHKECHEPUU.

Ilpumepvr  oyenounvix cpedcms. 3a0aHus ONd  BLINOAHEHUs AADOPAMOPHBLIX pabom; ONpoCchbl ONifd  3AUUMbl
1a60pamopHbIX pabom; cyeHapuu poiesvlx uep, CYeHapuu MAacmep-Kidaccos; 3a0aHus Oid GblNOIHEHUS KYPCOBbIX
pabom (npoexmos); mecmvi N0 MemMam OUCYUNIUHBL, BONPOCHL OISl KOJIOKSUYMO8 NO MeMamM OUCYUNTUHbL, 3A0AHUS
01 BLINOJHEHUS KOHMPOIbHLIX pabom; 3a0aHusi pAaciemHO-epapuueckoeo muna, 3a0aHus Ol  6bINOJHEHUs
peepamos unu 3cce; BONPOCHL K IK3aMeHy (3auemy).

5.2 TunoBble KOHTPOJIbHbIE 3aJaHUA W MeETOAUYECKHE MaTepHaJIbl,
onpeaesonde NMpoueaypbl OLHEHMBAHUA 3HAHMHA, YMEHUil, HABBIKOB U (WJIH)
OIIbITA AEATEJbHOCTH, XapAKTePU3YIIMX 3Tanbl GOPMHUPOBAHUSA KOMIIETCHIUM

5.2.1 KoHTpoJibHBIE BOIIPOCHI JIJIsi CAMOIIPOBEPKH

OCHOBHBIE OTEUECTBEHHbIE M 3apyOeKHBIE CHCTEMBl AaBTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS
(CAIIP).

ITponyxuus komnanuu «Ton CucreMb». Bo3MOXHOCTH U IPEUMYIIECTBA CUCTEMBI T-
FLEX CAD.

Hacrpotiika u ycranoska cucreMsl. Hactpoiika ueprexa.

Hacrpoiika HHCTpyMEHTAJIBHBIX MaHENe.

Coznanue U pelakTUPOBaHKE JIEMEHTOB YEPTEKA.

Crnon. YposHu. [Ipuopurersl. Imena.

Pabota co cTpaHuiaMu JOKyMeHTa.

CoznaHue JTOKaJIbHBIX CUCTEM KOOPJIMHAT YepTekKa.

Coznanue 2neMeHTOB ocTpoeHus. IIpsMble, OKpYKHOCTH, IIyTH, Y3JIbI.

Coznanne uepTexa. DIeMEHThl H300paKECHHS.

Crnenduxa paboTbl co cOOPOYHBIMH YepTeskaMu. [IpoeKTUpOBaHNE METOOM «CHHU3Y BBEPX).
Hanecenue gparmeHToB Ha yepTex. [IpoekTHpoBaHNE METOJIOM «CBEPXY BHU3).




[TepemenHbIe 1 crIOCOOBI UX co3MaHus. PenakTop mepeMeHHBIX.

OyHKIMU pabOTHI C MepeMeHHBIMU. JIeHCTBUA (Onepaii) B BEIPAKEHUSAX.
BHemrnue nepeMeHHbIC. DIEMEHTHI YIIPABIICHUS.

ba3bl na”HHEIX.

Kondurypauuu 6ubdimmorek. MeHI0 JOKYMEHTOB.

bubnuorexu mapamerpudeckux yeprexeit u 3D aneMeHTOoB.

Ocnosubie nonsatus T-FLEX CAD 3D. Pa6ota ¢ oknom 3D Bupa.

O6mwme mapamerpsl 3D 31eMEHTOB.

MaHunyasSTOpHl BHEITHUX MTEPEMEHHBIX.

bazoBble onepanuu co3nanus TBepAbIx Tena. Onepanuu HaJl TBEPIIMU TEIaMH.
Co3nanue pabounx miockocteil. Co3nanue paboynx NOBEPXHOCTEH.

3D y3une1. 3D npodunu. 3D myTw.

Bcenomorarenbusie 3D 351eMeHTHI.

Coznanme coopku u3 3D parmeHTOB.

Craruueckuit ananus. YacToTHblit aHanu3. TerioBon aHamus.

AHanu3 ycTOMYMBOCTH. AHAJIN3 TOHKOCTEHHON MOJIEIH.

AHanm3 ycTanocTu. AHaJIN3 BBIHYKACHHBIX KOJICOaHHA.

5.2.2 HpHMepHBIC TCCTOBBIC 3a4aHUs 1JI 3a4€Ta U OK3aMCHaA

Komanoa "STatus" - Cmamyc nozeonsem
1. IIpocmaTpuBaTh U U3MEHATH TApAMETPhI TEKYILEH CTPAHUIIBI YepTexKa
2. OtkpsiBaTh OkHO 3D Mozaenu
3. 1o6aByaTh pparMeHTHl B COOPOYHBIN YEPTEK
4. PenaktupoBaTh HaCTPONKU CUCTEMBI

Kakas onepayusi nHao meepovimu menamu no3eoasem €030a6amv mead, NOBEPXHOCMb
KOMOpuIX 00pazyemcs 6 pe3yivmame nepemeujerHus npo@duis NpoussoibHOU @opmvl 60076
NpoOCMpancmeeHHOU KpUgou

1. BortankuBanuss 2. "Ilo Tpaexropun" 3. YkioHa rpanen 4. "IIo ceuenusam"

Kaxas onepayus oeghopmayuu nao meepovimu menamu npeonoazaem HAIudue UcxooOHo2o
meia u cucmemsl KOOpOUHAM, 8 KOMOPOLL PACCUUMBLBACMCS 02PAHUYUBAIOWULL NAPATLIeNenuneo
1. CkpyunBaHue 2. Crubanue 3. dedopmariust o KpuBoit 4. BolTankuBanue

bynesvl onepayuu noszeonaiom uz meepowvix mei noayuams Hogbie mena nymem
1. CnoxxeHnusi, BBIMUTAHUS U TIEPECEUCHUS 2. Nedpopmanuu
3. CrnaxxuBaHus peoep 4. Co3naHus Konuu

Kaxue pabouue niockocmu ne mozym ovims cozoanvl 8 2D okhe

1. CrannaptHbie 2. ITo 2D npoekuun

3. Uepes 3D Touky u pedbpo 4. TTo 3D cucrteme KOOpAUHAT
Yepmeowe T-FLEX CAD, exnouaemviii 8 Opyeoti OOKYMeHm, HA3bl8AeMCsl

1. ®parment 2. Dcku3

3. PaGouwmii uepTex 4. DnemeHT

Ilpu ucnonvzosanuu Kakoco memooa Cco30aHus COOPOYHLIX Yepmedicell CHAYala 8
omoenvuvix ooxymenmax T-FLEX CAD obviunbim cnocobom cozoaromces depmedicu oOemainell,
8X00AWUX 8 COOPKY
1. IlpoexTupoBanue "cHU3Y BBepX" 2. IToanneMeHTHOE NMPOEKTUPOBAHUE
3. I[IpoextupoBanue "no stanam" 4. BepTukanbHOE IPOEKTUPOBAHUE



Onemenmut ynpaesnenus cucmemvl T-FLEX CAD ucnonv3yromes 015
1. Co3manust oJIL30BATEILCKOTO Uaiora
2. O0mHMX HACTPOEK CHCTEMBI
3. HacTpoiiku HHCTpYMEHTAJIbHbBIX MaHEeIeH
4. 3MeHeHus napaMeTpoB TEKYLIEH CTpaHMIIbl YepTeka

Kakue snemenmul ynpasnenus ne c643aHbl ¢ NEPEMEHHLIMU U UCNOAb3VIOMCA 015 Ooiee
NOHAMHO20 0OpMAEHUsL OUAN02d, CO30AHUS NOSCHUMENLHBIX HAONUCell

1. "Pemakrop", "Knomnka" 2. "KoMOuHMpOBaHHBIN CITHCOK"

3. "Pamka", "I'pynma" 4. "Ilepexmouarens", "I[Ipocmotp"

Kaxou mooyne T-FLEX ananuza noseonsem ocywecmeisimo pacyém HAnpsasiCeéHHo-
0ehopmMuposanoco coCmosHUsl KOHCMPYKYULl Nnoo OelicmeueM NPUiLONCeHHbIX K cucmeme
NOCMOSHHBIX 80 BPEMEHU CUJL
1. Crarndeckuii aHaIu3 2. AHanu3 ycTanocTu
3. YacToTHBIN aHaIN3 4. AHanu3 yCTOMYMBOCTH

Kakoti memoo uucnennozo pewienusi camvix pasHblX QuU3U4ecKux 3a0ad UCNONb3Vemcs 6
cucmeme T-FLEX
1. Metox npoekTupoBaHus "CHU3Y BBEpX" 2. MeToa KOHEYHBIX 2JIEMECHTOB
3. Meroa npoektupoBanus ""cBepxy BHU3" 4. MexaHu3M KOHHEKTOPOB

Kak svipasicaemcs enewnsis nepemennas
1. TonbKO KOHCTAHTOM
2. Maremarnueckoi pyHKIHen
3. CrneunansHoit ¢pynakueit T-FLEX CAD
4. Tonbko ¢yHKIMEN 0TOOpa 3HAUEHUI U3 BHEIIHUX 0a3 TaHHBIX

baza oannvix, xpansawasca emecme c uepmedtcom, HaA3bl8AEMCsl
1. BHyTpeHnHss 2. o ccpuike 3. Buemnss 4. BctpoenHas

Kakoii mexanusm cozoanus homopeanucmuyHvlx uU300padx3ceHuli. 6CmpoeH 6 CUCHeMy
T-FLEX CAD
1. POV-Ray 2. NVIDIA OptiX 3. T-FLEX DOCs 4. ASCI

Kakas mexnonocus cosoanusi (omopeanucmuyHblX U300pafceHull UCnOIb3yem Memoo
MpaccuposKku i1yya
1. POV-Ray 2. NVIDIA OptiX 3. T-FLEX DOCs 4. ASCI

5.3 Illkaja u KpUTEpPUH OIEHMBAHUA KOMIETEHIMH HA PA3JIMYHBIX 3TANaX X
(popmupoBanus

[IIxana oieHUBaHUS KOMIIETCHIIUN:

Onenka B 100-6amnpHOM . YpoBeHb chopMUPOBAaHHOCTH
Orenka B 5-tu OaJUILHOM MIKajie %
IIKasne KOMIIETEHIIHH
0-54 6anos HEYJIOBJIETBOPUTEIHHO (HE 3aUT€HO) | HEJOCTATOUHBIH
55-69 6amioB YIOBJIETBOPUTENILHO (3a4TEHO) 0a30BbIi
70-85 6ammoB XO0po1Io (3a4TEHO)
MOBBILLICHHBIN
86-100 6ammoB OTJINYHO (3a4TEHO)




Kpurepnu onieHMBaHNs KOMITETEHIUN:

HNHaukaTopbl A0CTHAKEHUS

KpnTepnn OIICHUBAHUSA KOMHeTeHIIPII?I

KOMIIeTeHI Ui IToporossrii Ba3oBblii ypoBeHb IloBbINIEHHBI YPOBEHD
(yAOBJIETBOPUTE/IbHbIH) (xopoo) (OTJIMYHO)

NJI-1k-23. Ucnons3oBanue OntumMmuzanus [Ipumenenue cucrem
HUcnonp3oBaHue 3HaHUI 3HAHWUHI TCOPpUHN U mapamMeTpoB ABTOMATHU3UPOBAHHOI'O
TCOPHUHU U OCHOB OCHOB TCXHOJOTMYCCKUX | ITPOCKTUPOBAHUA
IIPOCKTUPOBaAHUA IIPOCKTUPOBAHUSA IMpOLECCOB IIpH TEXHUYCCKUX CPEIACTB
MEXaHN3MOB U MaIllUH MEXAaHU3MOB U MalllUH | TEXHUYECKOM U TEXHOJIOTUYECKUX
npu pazpaboTke npu pazpaboTke 00CITy)KUBaHUU U | TIPOIIECCOB B
pauvoHaIbHBIX pauvoHaIbHBIX peMoHTE arpoOMHKCHEPUU.
KOHCTPYKTOPCKHUX KOHCTPYKTOPCKHUX CEJILCKO-
pelIeHul B pelIeHul B XO035IMCTBEHHOMN
AI'POUHIKCHCPHH. AI'POUHIKCHCPH . TEXHUKH.
N/I-21k-23. OnTuMu3anms
rnapaMmeTpoB
TEXHOJIOTUYECKUX
MPOIECCOB MPHU
TEXHUYECKOM

00CITy’)KUBaHUHU U PEMOHTE
CEIbCKOXO03IHCTBEHHOM
TEXHUKH.

N-3nk-23. [Ipumenenue
CUCTEM
ABTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS
TEXHUYECKUX CPEJICTB U
TEXHOJIOTUYECKUX
MPOLIECCOB B
arpOMHKECHEPUH.
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6 Y4eOHO-MeTOAMYECKOEe W MH(OPMAINMOHHOE obOecrevyeHne JUCHUILIHHBI
(MoayJist)

6.1 IlepeyeHb OCHOBHOW W /ONOJHUTEJbHOW Y4eOHOH JMTEpPaTypBhl,
He00X0AUMOI J1JI1 OCBOCHUSA TUCHMILIMHBI (MOIYJIA)

OcHoBHas IUTEpaTypa’

1. Kapnenko ILLA. OcCHOBbI aBTOMATHU3MPOBAHHOI'O MPOCKTUPOBAHUS [DIEKTPOHHBIN
pecypc]: yuebnux/ A. H. boxko [u ap.]; mox pen. A.Il. Kapnenko. - DnekTpoH. gaH. - Mocksa:
NH®PA-M, 2020. - 329 c. - (Beicmiee oOpazoBanue - bakanaBpuar). - BHemIHss ceblika:
http://znanium.com/go.php?id=1059303.

2. Sxyoop C.X. MeToapl W airopuTMbl CHHTE3a W aHaIW3a KOHCTPYKTOPCKUX H
TEXHOJIOTHYECKUX PEIICHUH B CUCTEME aBTOMATU3UPOBAHHOTO IPOCKTHUPOBAHMS HHKEHEPHBIX
KOHCTPYKIUH U COOpYXeHM [DnekTpoHHbIH pecypc]: moHorpadus/ C.X. SIkyOoB. - DIEKTpOH.
nad. - M.: Ungpa-M, 2019. - 164 c. - (Hayunast Mpicib). - BHemHss cepiika:
http://znanium.com/go.php?id=930430.

3. bepmunep O.M. CAIIP KOHCTpyKTOpa MalIMHOCTPOUTENsl [DIEKTPOHHBIH pecypc]:
yuebnuk/ 3.M. bepnunep, O.B. TapatbiHoB. - DnekTpoH. aaH. - M.: ®opym: UHOPA-M, 2015. -
288 c. - Bremnsisg cepiika: http://znanium.com/go.php?id=501432.

JlononHUTENbHAS TUTEpaTypa:

1. AxynoBuu JI.LM. OCHOBBI aBTOMaTHU3UPOBAHHOTO MPOECKTUPOBAHUS TEXHOJOTHYECKHX
MIPOIIECCOB B MAIIMHOCTPOCHUH [ DIEKTPOHHBIN pecypc]: yueoHoe mocooue/ JI.M. Axynosud, B.K.
[ener. - DaexkTpoH. AaH. - M.: Uudpa-M; Munck: HoBoe 3nanme, 2019. - 488 c. - (Boicmiee
obpasoBanue). - Buemnss cepuika: http://znanium.com/go.php?id=987418.

2. Tumoxun A.H. MopenupoBaHue cuCTeM YIpaBleHHs ¢ MpuMeHeHHeM Matlab
[DnexTponHbIit pecypc]: yueoHoe nocodoue/ A.H. Tumoxun, FO./l. Pymsinues; pea. A.H. TumoxuH.
- OnektpoH. jgaH. - M. Hnadpa-M, 2019. - 256 «c. - BoemHss ccbuUIKa:
http://znanium.com/go.php?id=1004245.

3. babenko B.M. AutoCAD Mechanical [Dnektponnsiit pecypc]: yueOHoe mocodue / B.M.
babenko, O.B. MyxuHna. - OnektpoH. aas. - M.: Uadpa-M, 2019. - 143 c. - (Bricmee oOpazoBanue
- bakanaBpuar). - BHemnsia ceputka: http://znanium.com/go.php?id=1027418.

B pazoene 6.1 npusooamcs ceedenus 06 yuebrou numepamype: yueOHUKu, yueOHble NOCOOUsL.

6.2 YuyeOHO-MeTOIUYECKOE odecmeyeHue CaMOCTOAITEILHOM padoThI
00y4aImuxcs no JUCUUIINHE (MOIYJIIO)

B ocHoBe camocTosATENbHOM pabOTHl JISKUT OCBOEHHE JMCUUIUIMHBI C TOMOILIBIO
ANIEKTPOHHOT'O Kypca «ABTOMAaTH3allMs TPOEKTUPOBAHUS TEXHUYECKUX CPEACTB B arpOUHKEHEPUN»,
paspaborantnoro B cpeae MOODLE, u pa3menieHHOro Ha oOpa3zoBaresibHOM opTaie Bomoroackoii
I'MXA. B ocHOBe NaHHOTO Kypca JIEKHMT CHUCTeMa aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS |-
FLEX CAD, pa3paboTunkom KOTOpoii siBisieTcst oteuecTBeHHas komnanus «Ton Cucrems». Kype
COCTOMUT M3 MPAKTHUECKUX 3aHATUH, MO MPOXOXKACHUIO (MJIM B MPOLIECCE MPOXOXKAECHUS) KOTOPBIX
HE00XO0AMMO BBINOJHUTS JIBa MHIUBUAYAIbHBIX 3a/laHUSL.

[lepBoe wWHAMBUIyaIbHOE 3a/JaHWe 3aKiovaercs B paspaborke 3D wmomenu wu
aCCOIIMATUBHOTO YepTeXa AeTainu. Takxke JOMycKaeTcss OOpaTHBIN MOPSIOK: CHavana — pa3paboTka
yeprexa, 3arem — 3D monenu.
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Bropoe uHIuBHAyanpHOE 3aJaHUE COCTOUT B pazpaboTke cOopounoro 2D ueprexa u
crenugpuKauyu TPaHCIOPTEpa HAKJIOHHONW KaMephbl WM 3€PHOBOTO WJIM KOJIOCOBOTO 3JIEBaTOPOB
3epHOYOOpPOYHBIX KOMOAaHOB. B COOTBETCTBUM C TEXHMYECKUMH YCIOBHSMH B 3aBHCUMOCTH OT
MapKu KomMOaliHa CyIIECTBYIOT pa3iMuHble KOHCTPYKLIUU U BApUAHTHI COOPOK TPAHCIOPTEPOB.

6.3 Ilepeyenbr pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOHHON CceTH
«HTEepHeT», HEOOXOAUMBIX JJIsi OCBOEHHUS] JUCHUIIMHBI (MOAYJIfl), BKJIKOYasA
nepedeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOAMMOCTH)

6.3.1 MudopmarmoHHbIC CIIPAaBOYHBIC CUCTEMBI

- Ennnoe oxHO gocTyna k 00pa3oBaTebHBIM pecypcam — PEeXHM JOCTYIA:
http://window.edu.ru/

- UTIC «Koucynprantllmoc» — peskum gocryma: http://www.consultant.ru/

- UaTepdakc - LleHTp pacKphIThsI KOPIIOPATUBHOM HHpOpMannu (cepBep pacKphITHS
uHpopMaInn) — pexXuM goctyna: https://www.e-disclosure.ru/

- ABTOMaTU3UpOBaHHAas CIpaBoYHasl cucrteMa «CellbX03TeEXHUKa» (Web-Bepcust) — pexkUM
noctym: http://gtnexam.ru/

6.3.2 [IpodeccrnonanpabIC Oa3bl JTAHHBIX

- HayuHas AekTponHas oubnuorexka eLIBRARY.RU — pesxxum nocryna: http://elibrary.ru

- HayKoMeTpHuueckas 0a3a JaHHbBIX Scopus: 0a3a JaHHBIX pedepaToB U IUTUPOBAHUS —
pekuM poctyma: https://www.scopus.com/customer/profile/display.uri

- odunmanbHbIi cailT PenepalibHOM CITy>KObI TOCYIapPCTBEHHON CTATUCTUKH — PEKUM
noctyna: https://rosstat.gov.ru/

- Poccuiickas Axkanemus Hayk, OTKpBITBIN AOCTYII K HAYYHBIM JKypHAJIaM — PEKUM
noctyna: http://www.ras.ru

- opumanbHbIN cailT MUHHCTEPCTBA CeNbCKOro Xo3stiicTBa Poccuiickoit @enepanum —

pexum gocrtymna: http://mex.ru/

6.3.3 DaeKkTpoHHbIE OMOIMOTEUHBIE CHCTEMBI

- aeKTpoHHbIN 6nbaroreunsiit katanor Web MPBUC — pexxum gocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

- OBC JIAHb — pexwum noctyma: https://e.lanbook.com/

- OBC Znanium.com — pexxum goctyna: https://new.znanium.com/

- OBC FOPAWT — pesxxum noctyma: https://urait.ru/

- ObC POLPRED.COM: http://www.polpred.com/

- JIIEKTPOHHAsT OUOTHOTEKA M3/1aTEILCKOTO IEHTpa «AKageMus»: https://www.academia-
moscow.ru/elibrary/

- OBC ®I'bOY BO Bomoroackas 'MXA — pesxum goctyna: https://molochnoe.ru/ebs/

6.4 IlepedyeHb HH(POPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX NMPU U3YyYEeHUU
AMCHHUIUIMHBI, BKJIIOYasi IPOrpaMMHoe odecriedeHue

B ocHOBe gaHHOTO Kypca JeKUT CUCTeMa aBTOMaTU3UPOBAaHHOTO npoekTrpoBanus T-FLEX
CAD.

B xadecTtBe 0011ero mporpaMMHOT0 00ECTICYSHHS UCTIONB3YIOTCS ONEPAIMOHHBIC CHCTEMBI
Microsoft Windows, oduchsie naketsl Microsoft Office, AutuBupyc Kaspersky.
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7 MaTepunajabHO-TeXHHUYECKOe o0ecriedeHre TUCIUMINHBI (MOTYJIs)

BuneomnpoekTop, HOyTOyK, KOMIIBIOTEpHBIN Kiacc (ayautopust Ne 8).

8 Oco0eHHOCTH peanu3anuM IUCHUIIMHBI (MOXYJIS) VISl HHBAJIWAOB U JIMI
C OrpAHNYEHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

Jist obecrieueHus: oOpa3oBaHUs WHBAIHMIOB W JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pOBbS pealin3alus TUCIUIUIMHBI MOXET OCYIIECTBIISATHCS B aallTUPOBAHHOM BUJE, UCXOJS U3
WHIMBUIYAIBHBIX TICUXO()U3UYECKHX OCOOCHHOCTEH U 1O JIMYHOMY 3asBJICHUIO 00y4aromerocs, B
4acTH CO3JaHUS CIIELUATbHBIX YCIOBUH.

B cnemumanbHbie yCIOBUST MOTYT BXOJWUTH: MPEJOCTABJICHHE OTIACIBHON ayJuTOpHUH,
HEOOXOJIUMBIX TEXHUYECKHX CPEJICTB, MPUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIb, BBEIOOP (DOpPMBI MPEAOCTaBICHUS MHCTPYKIIMH MO TMOPSIKY MPOBEIACHUS
TEKYIIET0 KOHTPOJIS ¥ MPOMEXKYTOUHOM aTTECTalluM, UCIIOJIb30BAHUE CIIEUATbHBIX TEXHUYECKUX
CPEICTB, IPEAOCTaBICHHE IIepephIBa Il IpUeMa IHILH, JIEKApCTB U JIp.

Jis Ui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI MPEIYCMOTPEHA OpTaHU3alus
KOHCYJIbTAIMI C NCIIOJIb30BAHUEM DJIEKTPOHHOM HOYTHI.

Y4eOHO-MeTOINYECKUE MaTEePHUAaIIbl A1l CaMOCTOSATEIbHON pabOoThl 00yUYaIONINXCs U3 YUCIIa
WHBAJIUJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3710poBbsi (OB3) mpenocraBisitoTcs B
dbopMax, aTanTUPOBAHHBIX K OTPAHUYEHUSIM HX 37JOPOBBS M BOCIIPUATHS UH(POPMAIIHH:

Jlist i1y ¢ HapyIIeHUsIMU 3pEHUS:

- B [1Ie4aTHOHN (hopMe YBETUUECHHBIM MIPUPTOM,

- B (hopme 31€KTPOHHOTO TOKYMEHTA.

Jist i1 ¢ HapyIICHUSIMH CTyXa:

- B IIeYaTHOH (opme,

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

Jlist mui ¢ HapyIIeHUsIMM OIIOPHO-/IBUTATENILHOTO arapara:

- B IeYaTHOM (opme,

- B (hopme 31eKTPOHHOTO TOKYMEHTA.

JlaHHBI TIepeueHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHUMOCTH OT KOHTHUHIEHTA
o0y4Jaronmxcs.
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