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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.01 MammuHoCTpO€EHHe
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

Kacdenpa E4 BEICOKOOHEPTETUUECKHUE YCTPOMCTBA
ABTOMATUYECKUX CUCTEM
HecrepoB Hukonait iBaHOBUY, K.T.H., [IOLIEHT, 3aBeAyIol1ii Kadeapoit

Kadeznpa E4 BEICOKOSHEPTETUUYECKIUE YCTPOMCTBA
ABTOMATNYECKUX CUCTEM
®anudaros Anekceit OseroBud, K.T.H., ZOL[EHT

IIporpamma paccMoTpeHna

Ha 3ace/laHuu Kadepbi-pa3paboTumka .

paboueii mporpammel E4 BBICOKOOHEPTETUUYECKUE YCTPOUCTBA ABTOMATUUYECKUX
CUCTEM

3aBegytromuii Kadezapoit Hecrepos H.U., k.T.H., fow.

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

E4 BEICOKO3HEPTETUYECKHUE YCTPONUCTBA ABTOMATUYECKNX CUCTEM

3apenyrorui Kadeapoit Hecrepos H.I., K.T.H., fio1l.



1. O6mue XapaKTePUCTHKH
IIpakTHKa THIIl IPAaKTUKHU
YuebHast TPaKTHKa YUEBHBIN ITPAKTVKYM

2. Ile/v IpaKTHKH

Co3ganue ueptexeil U 3D-Mogesnel feTasnei U y3/10B MalLUHOCTPOUTE/BHBIX KOHCTPYKLIUM C UCIO/Ib30BaHUEM
CTaH/JapPTHBIX CPeJICTB aBTOMATH3al[iH ITPOEKTUPOBAHUS

3. 3ajauu NpaKTUKH
- usyueHnue rnporpamMmuoro komrziekca KOMITAC-3D V17 u Bbiitte;
- mprobpeTeHNe HaBBIKOB co3aaHus 3D-Mozenell TexXHUUeCKUX 00BEKTOB, B T.U.IITAMIIOB;

- IpUOOpeTeHUsT HABBIKOB CO3/IaHUs uepTeXkel Jetaneli ¢ cobmopenrem tpeboranuii ECKII.

4. MecTo NPaKTHKHU B CTPYKType 00pa30oBaTe/IbHOM MPOrpaMMbI
YYEEBHBIU [TPAKTHUKYM siBiisieTcsi AUCLUTUTHHON 06513amesbHoll uacmu 6/10Ka 2.

CogepxaHue AWCLUIUIMHBI SIB/ISIeTCH JIOTUYECKUM Tpojo/bkeHveM aucuuruivid: METPOJIOTUA U
OCHOBbBI B3BAUMO3AMEHAEMOCTU, HAYUEPTATE/IbHASA TEOMETPUSA, TH)KEHEPHAS 1
KOMIIBIOTEPHASA I'PA®UKA.

ITpenBapuTe/ibHble KOMIIETEHIMH, CGHOPMUPOBaHHBIe y 00ydJarolerocs A0 Hauajga W3y4yeHus
JWCLIUTIIUHBIL:

OIIK-1 — CnocobeH NPUMEHSThL eCTeCTBEeHHOHAyUHble W OOIeMH)XeHEpHbIE 3HAHWS, MEeTOJbI
MaTeMaTHyeCcKOro aHar3a U MOZeMPOBaHus B IpodeCCHOHANIBHOMN [eSITeIbHOCTH;

OIIK-5 — CrnocobeH paboTtaTh € HOPMAaTHBHO-TEXHUUYECKOW [JOKyMeHTal[ed, CBSI3aHHOW C
ripocdhe CCHOHATBHOM JIeSITe/TbHOCTRIO, C YUeTOM CTaHAAPTOB, HOPM M TIPAaBUJT,;

Copep>kaHve JUCIUIUVIMHBI SIB/IIETCS OCHOBOW myii ocBoeHus muciurivH: JTETAJIA MAIIIWH,
TEXHOJIOTUSI JINCTOBOM IITAMIIOBKM, TEXHOJ/IOTUS ITPOM3BOJCTBA IIITAMIIOB,
IITAMIIBI [JIA XOJIOJHOW INTAMIIOBKHW, OBPABOTKA METAJ/IJZIOB JIAB/IEHUEM,
O3HAKOMMTEJ/IBHAS IMTPAKTUKA .

5. MecTo u Bpemsi IpOBe/ieHUs] MPAKTUKHU

[TpakTHKa TPOBOJWTCS B I€PeJOBBbIX OPraHU3alUsX, MPOMBIIUIEHHBIX TPeAIPHATHAX, HAYUYHBIX U
HAyYHO-UCC/IeIOBATENIbCKUX — YUPEXK/EHUAX, BEAYIIUX [JesITelbHOCTh [0 HamlpaB/leHUI0  TOATOTOBKH
06yuaroIuxcs, ¢ KOTOPLIMU 3aK/TI0Ue€HBEI COOTBETCTBYIOIIME COTIAIIeH s, HallpuMep:
[TpakTHKyM IIPOBOJMTCA B TeUeHHe CeMeCTpa B KOMITbIOTEPHBIX K/lacCaX YHHUBEPCUTETa IPOrPaMMHBIM
obecrneuennem KOMITAC-3D V23.

[TpakTKa MOXKeT TPOBOAUTECS B CTPYKTYPHBIX TOZpa3fiefeHussXx YHUBepCUTeTa, 00saaromux
HeoOXOZMMBIM Ka/[pOBBIM 1 HAyYHO-TeXHWYeCKUM MTOTeHIIMAI0M, MaTepUaIbHO TeXHUYeCKoW 6a3oi.

Bpewmst ipoBesienus: 4/5 cemecTp, 001ast TPYA0EMKOCTb - 3/3 3.e.



6. Kommerenumuu oOyuaromerocsi, ¢opMupyeMble B pe3yjbrare NPOX0K/JeHHS
MPaKTUKH

B pesynbrarte NpPOXOKZEHHs JaHHOW TIPAKTHKA OOYYalOIIWICS [O/DKeH IpUoOpecTH Ciefyrolye
KOMITEeTeHL{UN

IIpodeccronanbHbIe KOMIIETeHIUH:

IMK-1.4 — criocoOHOCTb CMPOEKTUPOBATh ILTAMIIOBYI0 OCHACTKY C WCIOb30BAaHMEM CTaHAAPTHBIX MAaKeTOB
Cpe/ICTB aBTOMATU3MPOBAHHOTO MPOEKTUPOBaHKS, 00ecrieurBasi TEXHOJIOTHUHOCTh €€ U3rOTOB/IEeHUS

O6uenpodeccuoHaIbHbIE KOMIIeTeHIHH:

OIIK-1 — crocoOHOCTh TIPUMEHSITh eCTeCTBEHHOHAyUHble U  OOIeMH)KeHepHbIe 3HAHUS, METO/bl
MareMaTHyeCcKoro aHanr3a U MOZIe/IMPOBaHuS B ITPOQeCCUOHAIBLHOM [1eSITeTbHOCTH

OIIK-5 — crocobHocTh paboTaTh € HOPMAaTUBHO-TEXHWYECKOW [IOKYMEHTAlldel, CBs3aHHOHW C
Mpod)eCCUOHATLHOH JIeSITeNTbHOCTBIO, C YUeTOM CTaHAapTOB, HOPM M TIPaBHII

®OpMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHUE CIeIYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
IIK-1.4

3HAHUS:

00/1aCTh TIpUMEHEHHs, BO3SMO)KHOCTA U 0COOEHHOCTH CHCTEM aBTOMAaTU3MPOBAHHOIO ITPOEKTHUPOBAHUS
IITAaMITIOBOM OCHACTKU;

HABbIKU:

pa3paboTKH MITaMIOBOM OCHACTKY;

M0/Ib30BaThCsi  cripaBouHoM uHMopMaivelt u ['OCTamu, TpUMeHseMbIMU TpH TPOEKTHPOBAaHWUU
ILITAMIIOB.
OIIK-1

3HAHUS:

006/1aCTh MPUMEHEHHUSI CHUCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS;

TOC/IeI0BaTeTbHOCTh ABTOMAaTH3UPOBAaHHOMN pa3paboTK KOHCTPYKTOPCKUX TOKYMEHTOB;

YMeHuUs1:

co3faHue uYepTeXkeld JeTasell M Y3/I0B MAallIMHOCTPOUTENBbHBIX KOHCTDYKI[MI C HCII0/Ib30BaHHEM
CTaHZAPTHBIX CPeACTB aBTOMATH3allUX TTPOEKTUPOBAHMS;

HABbIKU:

BJIaZieHUe TUITOBOW CUCTEMOW aBTOMaTU3MPOBAaHHOTO MPOEKTUPOBAHMUSI.
OIIK-5

3HAHUS:

TpeboBaHus K 0(pOPM/IEHHIO KOHCTPYKTOPCKUX JJOKYMEHTOB;

YMeHUs1:

co3/aHue 4YepTeXkel Jerased M Y37I0B MAILIMHOCTPOUTENBHBIX KOHCTPYKIMM C WCIIOh30BaHHUEM
CTaH/JapPTHBIX CPeJICTB aBTOMATH3al[¥ ITPOeKTUPOBAHUS;

HABbIKU:

BJIafieHUe TUITOBOM CUCTeMOW aBTOMaTU3MPOBAHHOTO MPOEKTUPOBAHMUSI.



7. CTpyKTypa H cojiep)KaHue NPaKTUKHU
OO0111as TPyI0EMKOCTb TPAKTUKU cocTaB/sieT 3/3 3.e. (B 4/5 cemecTpe coorBeTcTBeHHO) 108/108 uacos.

Buj; npou3BoACTBeHHO PadoThI
Ha MpPaKTHKe, BK/TIYasn
CaMOCTOATEIHLHYI0 PadoTy
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IMonp3oBaTensckuit nHTEPdENC U HaCTPOUKH
1| 2 4 cucrembl. M3yueHue uHTepdetica mporpaMMsbl U 0 0 1 0 13
OCHOBHBIX HaCTpOeK
Co3aaHne reoMeTprueCcKux 00beKToB. VizyueHne
2| 2 4 MOCJIe0BaTe/IbHOCTU CO3[JaHHS TeOMeTPUYEeCKHAX 0 0 1 0 19
00BEKTOB
PeJlakTHPOBaHHE TeOMeTPUUeCKUX 0OBEKTOB.
3| 2 4 N3yueHre BapuaHTOB peJjakTHPOBaHUs 0 0 1 0 19
reoMeTpUYeCKUX 0O0bEKTOB
Pa3meps! 1 0003HaueHus1. VI3yueHre MeTOAUKU
4| 2 4 P y STOR o 0| 1]o0]| 19
TPOCTaHOBKU Pa3MepoB U 0003HaueHUi
Pabota c yeprexoM. VI3ydyeHue 1ocesoBaTebHOCTA
5| 2 4 oopmsieHUs1 UepTeka 1 TIOATOTOBKU K BBIBOZY Ha 0 0 0 0 34
reyvaThb. BbInosHeHWe UHAWBHUAYaANbHOTO 3a[jaHusl.
Bcero 3a 4 cemectp 0 0 4 0 104
Hroro 3a 4 cemecTp 108
MeToprueckoe ¥ IporpaMMHOe obecrieueHue
aBTOMAaTH3MPOBaHHbIX cucTeM. CpesicTBa
KOHLIETITYa/IbHOT'O TIPOEKTUPOBaHUsI
6 3 5 aBTOMaTu3rMpoBaHHbIX cucTteM. CATIP B 0 0 1 0 29
MallIMHOCTPOEHUU. ABTOMaTHU3MPOBAHHbIE CUCTEMBbI
yrpasjieHus1. MIsyuenue ocHoB 3D Mozie/iMpoBaHus B
cpene naketa Komnac-3D
PaspaboTtka 3D mojesnieit fetaneli B cpefie akeTa
7] 3 5 P ACTER A pea o |o| 30| 75
Kowmmac-3D
Bcero 3a 5 cemecTp 0 0 4 0 104
HToro 3a 5 cemectp 108
Bcero o | o] 8] o 208
Hroro 216
8. HayuHo-uccnefoBare/lbCKue M HAy4YHO-TIPOM3BOACTBEHHBbIE  TEXHOJIOTUM,
HCII0J/Ib3yeMble Ha IPaKTHKe
OOyuatoriiecss ~ W3y4yalOT  Cpe/iCTBA  ABTOMAaTH3UPOBAHHOTO  TPOEKTHPOBAaHWA  uepTexkei

(TpenMy1IieCTBEHHO JieTasieid, U3roTaB/IMBaeMbIX ILITAMIIOBKOW, U pabouero MHCTPYMEHTA LITAMIIOB XOJIOAHOW
ITaMIIOBKM) U 3D-Mogpeneid, B T.U. IITAMIIOB.

9. YueOHO-MeToANYECKOe O0ecrieueHHe CaMOCTOSITEILHOM PadoThl CTY/€eHTOB Ha
MpPaKTHKe
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1. B. HukonoB. . KOMITAC-3D: co3aanue mopenedi u 3D-nedats. Caskr-IletepOypr: TTutep, 2020,
1.pec.

2. M. W1. Kugpyk. . Komnac-3D V10. CII6.: ITutep, 2009, 6 3K3.

3. C. A. Jlyksauyk. . KOMIIAC-Tpapuk u KOMIIAC-3D Bepcuu 6-rumoc - 13. CII6.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2012, 80 k3.

10. ®opMbI TeKyLero KOHTPOJ/isA yCleBaeMOCTH

OO6s13aTenbHON (OPMOI TEKYIIero KOHTPOJISl yCIIeBaeMOCTH T10 TPAKTHKE SIB/ISIETCS UarHOCTHUUeCKast
pabora, mpoBoavMas Ha 6, 10 u 16 Hegensax yueOHOTO cemecTpa.
HOuarnoctudeckasi pabora rpoBoauTcs B ¢opme Tecta B SVIOC Moodle.

11. ®opma npomMe)XyTOYHOH arTecTanuy (10 UToraM NPpakTHUKH)

®dopMOii TIPOMEKYTOUHOIN aTTecTalluM 10 TIpaKTHKe sBseTcs AuddepeHIMPOBaHHBLIM 3auer,
BBLICTAB/IIEMBIN C yueTOM Dpe3y/ibTaTOB TEKYIero KOHTPOJ/IA YCIeBaeMOCTHM M HUTOI0OB 3allJUThl OTUETa O
MPOXOXKAEHUN MPAKTHUKU.

Kputepuu orieHrBaHUS:

- TIPaBWIBHO BBITIOMHEHHOE WH/MBHYa/lbHOE 3aZaHre 0Oe3 OMMOOK IMpH TEXHWUECKH TIPaMOTHOM
otdopmieHuu ¢ yuetom TpeboBanuii ECK/] —3auTeHO- OT/IMYHO;

- TIPaBWIBHO BBIMOJIHEHHOE WH/MBHAYa/bHOE 33/laHde C He3HAUUTeNbHBIMK OMIMOKaMu TpU
TEeXHUUYECKH TDaMOTHOM OQOPM/IEHHMU C HeDOONbIIMMU OTKIOHeHUsMU OT Tpebomanuii ECK]] - 3aureHo-
XOPOLLIO;

- TIpaBU/IBHO BBITIOJIHEHHOE WH/MBUAYa/AbHOE 3aJiaHie C HEeKOTOPbIM KOJIMYeCTBO OLIMOOK U
CyIIle CTBEHHBIMH OTK/IOHEHUSIMU B otopmiieHuu ot TpeboBanuii ECK] - 3auTeHO- y/10B/IETBOPUTETHHO;

- HerpaBW/IbHO BBITIOJTHEHHOE WH/WBH/yalbHOE 3a/laHhe CO 3HAYMTE/IbHBIM KOJTMYeCTBOM OLIMOOK U
oTCyTCcTBUEM odopmiieHus 1o TpeboanusaM ECKII - He 3auTeHO.

12. Yue6Ho-MeTOUUeCKOe U HH(GOPMALIMOHHOE 00ecreueHre MPaKTUKH
a) OcHOBHas MUTepaTypa:

1. B. HukoHoB. . KOMITAC-3D: co3ganue mogeneii 1 3D-nieuats. CankT-IletepOypr: ITutep, 2020, 351.
pec.

2.T. B. Edpemog, C. 1. Hiokanosa. . IHykeHepHasi ¥ KOMITbIOTepHasi rpadmka Ha Oa3e rpaduueckux
cucteMm. Crapsiii Ockon: THT, 2022, a51. pec.

3. M. W. Kuzpyk. . Komnac-3D V10. CII6.: ITutep, 2009, 6 3k3.

4. C. H. Abpocumog. . OcHoBbI MaitiHHOM rpadviku CATIP uzgenuii mammHoctpoenus. CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHosa, 2002, 351. pec.

6) [lomnonHuTeNbHas IUTEpaTypa:
He TpeOyeTcsi.
B) Pecypcel cetu VIHTepHeT:
He Tpe0yeTcs.
CoBpeMeHHbIe TIPoeccHoHasbHbIe 6a3bl JAHHbIX:

1. https://rusneb.ru - HariroHaneHast 31ekTpoHHas 6ubmoreka (HOB);

. https://cyberleninka.ru/ - HayuHas smekTpoHHasi 6ubmoTeka « KubepneHuHKa»;

3. http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/ekTpoHHas bubnuoreka Poccuiickoro dhoHza
(byHIaMeHTa/TbHBIX UCCIIeI0BaHUH.

N

VHdopmaLiMoHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Texakcriept — MIHGOpMaIMOHHBIM MTOPTaT TeEXHUUECKOTO peryivpoBaHust: HopMbl, mpaBu/ia, CTaHAAPThI
Po;



2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

13. MaTepl/IaJIbHO-TEXHI/l‘IECKOE o0ecreuyeHue MNpPAaKTHKHA
KowmrmbtotepHsiii knacc. KOMITAC-3D V23

14. ®oHpA O11eHOUYHBIX CPe/JCTB
®DOoH/T OLIEHOYHBIX CPE/ICTB Ha MPAKTHKE BK/IHOYAET:

- 3a/laHus /15 TIPOBE/IEHUS TEKYILETO KOHTPOJISI yCIIeBaeMOCTH B (JOpMe AUAarHOCTHUECKOM paboThI;
- TpebOBaHus K OTUETy O MIPOXOXKAEHUY TIPAKTUKK Y KPUTEPUH OLIeHUBAHWUS;

- MHBIE OLIEHOYHbIE CPeJICTBA, HEOOXOAUMBIE ISl OLeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIIUH,
(hopMHUpYyeMBbIX B pe3y/ibTare MPOX0KAeHHUs TIPaKTHKH.

YepTexxul IITAMITyeMbIX JleTajield, UepPTeXHU IITaMIIOB ¥ pabouyero MHCTPyMEHTa.
4 cemecTp.
WHpauBuayanbHOe NpakTUUeCcKoe 3aJjaHue

IMTpenmnonaraer pa3paboTKy KOMITIEKTa YepTeXKel, cocTosero u3 4 pabourx u 1 cbopouHoro yeprexxa
co crneuudukanueld. 3afaHue BbLINO/NHAETCS ayAUTOPHO, IOC/e BCero IpoOHAeHHOro Marepuana. I'oToBble
JIOKyMEHTbI TIpe/ICTaB/SIIOTCSL B 9/71€KTPOHHOM BHJe. 3aJjlaHye CUMTAeTCsl BBIIOJHEHHBIM, €C/IM KOMILIEKT
yepre)keld paspaboTaH monHOCTRIO. OOsi3aTesbHOe TOCelleHWe ayAUTOPHBIX 3aHATHH; o0O0s3aTesbHOE |
TeXHUUECKM I'PaMOTHOe Be/leHHe KOHCIIeKTa; aKTHBHOe ydacTHe B yuyeOHOM TIporiecce, mpeyCMaTpHBaroLiee
yCBOEHHE MaTepuasna Ha MpPaKTMUYeCKUX 3aHATHSIX W TMPU CAMOCTOSITeJIbHOM paboTe BHE CETKH aygUTOPHBLIX
3aHATHH; 00si3aTebHasi MOATOTOBKA K 3aHSTUSIM C M3y4eHHeM PeKOMeHZO0BaHHOM uTepatypbl. CBOeBpeMeHHOe
BbINOJIHEHME MHUBUYa/lbHOIO 3aflaHus. Ilo/ryueHHble 3HaHUS U NpakKTU4YeCKUe HaBbIKU C/efyeT 3aKpeIlisiTh
B XOJle CaMOCTOSITeNIbHOM paboThl C JMTepaTypoil M B cpefe makera. HeoOXoouMoO TOBTODPSTH NPHMEPHI,
pPacCMOTpeHHbIe Ha MPAaKTUYeCKHX 3aHATHSX, HO BbI3BABILME 3aTPYyAHEHMs, a TAK)Ke BBIIOJIHATh YPOKHU U3
yueGHOIi uTepatypbl. B Xoze paboThl HaJ MHAVUBUAYAIBHBIM 3a[dHHEM B CIyyae BO3SHUKHOBEHHS! BOTIPOCOB
CleflyeT CHauasla TIOMbITaThCs Pa3pellnTb WX C TIOMOILBI0 KOHCIIeKTa UM CIIPaBOYHOW CHCTeMbI MPOrPaMMBI, a
y>Ke 3aTeM 00paTUTLCS K TPerofiaBaTertto.

5 cemecTp.
VnpuBryansHOe IpakKTUUeCKoe 3aZlaHre

I[TpeamonaraeT pa3paboTKy 4 Mozeneil pa3IMUHbIX JeTanei. BapraHTel (opMUpyroTCs Ha 6a3e anbboMa
yeprexeil. 3ajiaHue BBITOHAETCS ayAUTOPHO. ['OTOBbIE MOJE/NU TMPeACTAB/ISAIOTCS B JIEKTPOHHOM BHJe.
3afiaHue CuWTaeTCs BBINOMHEHHBIM, eCMd pa3paboTaHbl MOfIeld BCeX JieTajeld W OHW  IOJHOCTBIO
COOTBETCTBYET BCEM TIPE/IbSIB/IIEMbIM TPEOOBAHUSIM.

ITpuMepbl 3a/laHUM U BBITIOJIHEHHBIX paboT BK/IHOUEHbI B cOCTaB YMK AUCIUIUIMHBI M XPaHATCS Ha
Kadespe.
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