MMHOBPHAYKHN POCCUU
Kymeprayckuit ¢punuan
(enepaabHOro rocyAapCcTBEHHOTO
O10JKETHOTO 00Pa30BATEILHOTO YUPEIKACHUS
BBICITIETO 00pa3oBaHUs
«OpeHOyprckuii TocyapCTBEHHBIH YHUBEPCUTET
(Kymeprayckuit punuan OI'Y)

Kadenpa snexTpocHaOxeHUs TPOMBIIUIEHHBIX NPEITPUATHI

YTBEPXJ/IAIO
3am.qupextopa no Y MuHP
ITonsaxosa JI.IO.

(moamuch, pacmppoBKa HOIUCH)

n " 20 T

PABOYAS ITPOI'PAMMA
JTIACITUTUTNHBI

«b1./].B.1 Hnoicenepuas u komnvtomepuas epagpuxar

YpoBeHB BBICIIETO 00pa30BaHUS
BAKAJIABPUAT

Hanpasnenue nmoaroroBku

13.03.02 Dnexmpoonepcemuka u 21eKmpomexHuKa
(KOZ[ U HAUMCHOBAHHUC Hal'[pa.BIICHI/IH HOHFOTOBKI/I)

3.7Z€KH1DOCHG53!C€HM€
(HauMEHOBaHHUE HAIPABICHHOCTH (TIPpoQuIIst) 00pa30BaTeIbHOM NIPOrPaMMBbI)

Ksamudukarnms
bakanasp

®dopma o0yueHus
QOunas

Kymepray 2023


Zolot
Вычеркивание


Pabouasi nporpamma aucuunjuubl «b1./[.B.1 Huocenepnas u xomnvromepHas epaguxay /cocT.
A.A. Jlapbkuna. - Kymepray: Kymepraycknii guiman OI'Y, 2023

Pabouas mporpamma mnpeaHazHaueHa OOydYarOMIMMCS OYHOW (OpMBI OOyUYEHHUSI MO HaIpaBICHUIO
noarotoBku 13.03.02 DnexTposHepreTUKa U AEKTPOTEXHUKA

© Jlappkuna A.A., 2023
© Kymeprayckuii ¢punuman OI'Y, 2023



1 ]_le.l'llfl H 332491 OCBOCHUSA NHCHUIIINHBI

Ieanb (meau) 0OCBOCHUS IUCIUILINHBL:

— npuobpeTeHre 00yJarIUMUCS 3HAHUH TEOPETHUECKUX OCHOB MOCTPOEHUS MPOCKIIMOHHOTO Yep-
TeXa Kak rpaduuecKoi MOJIeIN POCTPAHCTBEHHBIX (QUTYD;

nociacayronee IMnMpuMCHCHUC 06y‘-IaIOH_[I/IMI/ICSI IMOJTYYCHHBIX HABBIKOB B TIIPAKTHUKC BbIIIOJIHCHUSA
TEXHUUYECKHUX YepPTEKEeH C MCIOJIb30BAHNEM KOMITBIOTEPHON TEXHUKH.

3amaum:

— mnpuobpeTeHre o0y4yaroMMHCS 3HaHUN B 00JaCTH TEOPETUYECKUX OCHOB MHKEHEPHOU U KOMIIb-
IOTEPHOM TpadUKH KaK TEOPETHUECKON 0a3bl AJIS M3yUEHHs MOCISIYIOMUX AUCIHUILTUH TPOopECCHOHAIBHO-
To IUKIIa;

- HpI/I06p€TeHI/IC 06y‘la}OH_II/IMI/IC$I HAaBBIKOB pCain3allui TCOPCTUUCCKUX 3HaHWHM Ha IMPAKTHUKEC B pPaMKaX BbI-
TIOJTHCHUS TIPAKTUICCKUX 3aIaHUHA U JTaOOpaTOPHBIX paboT ¢ MPUMEHEHNEM HWHTEPAKTUBHBIX METOJOB U 3aKpeIlICHH-
€M COOTBETCTBYIOIIMX KOMIIETECHIIUH.

2 MecTo AMCHHMILVINHBI B CTPYKType 00pa3oBaTe/IbHOH IPOrpaMMBbl

JlucuurimHa OTHOCHUTCS K 00S3aTeNIbHBIM JUCIUTIIMHAM (MOYJIsIM) BapHaTUBHOM 4dacTh Oyoka [l
«lucurummHbL (MOTYIIH )»

[IpepexBU3UTHI AUCUUILUIUHBL: Omcymcmayom
[MocrpexkBusutsl aucuuruiunbl: b1./[.B5.21 Texnuueckas mexanuxa, b1.J[.5.22 Onexmpuueckue
mawunvl, bB1.J[.B.7 Onexmposnepeemuueckue cucmemovr u cemu, bl.J[.B.10 Onexmpuueckue cmanyuu u

noocmanyuu, b1.J[.B.12 Penetinas 3awuma u asmomamuxa

3 TpeGoBanus K pe3yabraraM 00y4eHHs 110 JUCHHUIINHE

[Tpouecc n3yueHus: AMCUUIIIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOMIUX PE3yAbTaTOB 00yUYeHHUs

[Inanupyemble pe3yabTarhl
00y4YeHUs MO AUCIUILTUHE,

Konx 1 HaumeHoBaHue Kon 1 HanMeHoBaHue HHIUKATOpA
(bopMupyeMBbIX KOMIIETEHIINHA JOCTHXKEHUS! KOMIIETEHIIUH XAPAKTEPUSYIOTIIE STAIILI
dbopmupoBaHus
KOMITETEHIINI

[TK*-7 Cnocoben coctapinsath u | [IK*-7-B-1 JleMoHCTpHpyeT 3HaHUE THIIOBBIX | 3HATB: OCHOBBI T'€OMETPH-

0 OpPMIIATH TUIIOBYIO 3TarnoB pa3paboOTKU M COCTAaB TEXHUYECKOH  |4EeCKOTro MOJIETTUPOBAHUS

TEXHUYECKYIO JOKYMEHTAIMIO | TOKYMEHTAIlMU TPU TPOSKTUPOBAHUN OJTHO- W JIByXMEPHBIX 00B-
00BEKTOB MpodeccuoHaNbHON AeSITENbHOCTH |€KTOB, MOJIOXKEHUSI CTaHIap-
[IK*-7-B-2 BeInonHsieT 4epTexu, toB ECK/] B wactu nocrpoe-
M300paKEHUsSI U CXEMBI CITOCOOaMM HUS YEePTEKEH.
rpaduueckoro mpencTaBiIeHUst 0ObEKTOB YMerb: cTpPOUTH KOMILIEKC-
[TIK*-7-B-6 [leMOoHCTpupYET HaBbIKK PaOOTHI |HbIE YCPTEKU PpCaNbHBIX U
B MHTEPAKTUBHBIX rpaduueckux 2D u 3D abCTPakTHBIX OOBEKTOB B MH-
CUCTEMax JIJIsl BBIMOJIHEHUS U TEPAaKTUBHBIX  IpadMIECKHUX

peaakTHpOBaHUS n300pakeHuit u yeprexkeit, |2D u 3D cucremax, Bbion-
cocrayieHus crenupUKanui, OTIETOB, CXEM, |HATh PabouHe YEPTERH H3JIE-
o OpMIIEHUST YEPTEIKHO-KOHCTPYKTOPCKUX nui ¥ COOPOYHBIX YePTEKeid,
pabot cobmroasi TEXHHYECKHE Tpe-
6osanus ECKJ]

Buanern:
[IpoekTupoBanuem
00BEKTOB




Kox u HaumenoBanme
(hopMHpPYyEMBIX KOMITCTCHITUH

KOI[ U HAMMCHOBAHUC NHAUKATOPA
JOCTHXKCHHA KOMIICTCHIIMH

[Inanupyemblie pe3yabTarbl
00ydYeHHUsI IO TUCITUTIIINHE,
XapaKTEPU3YIOIINE 3TAIbI
dbopMHUpOBaHUS
KOMITETEHITUM

npodeccuoHaIbHOM
ACATCIIbHOCTU B
COOTBETCTBHH C
TEXHUYCCKUM 3aJaHUEM U
MOJIO)KEHUEM CTaHIapTOB
ECKJI.

4 CTpyKTypa U colepKaHue IUCHUIINHbBI

4.1 CTpyKTypa IMCHUILINHBI

OO0mmast Tpy1I0€MKOCTh AUCITUTUIMHBI COCTaBIIsET 5 3aueTHRIX enuHull (180 akageMUyecKX 4acoR).

TpynoeMKoCTb,
Bun pabotet aKaJIeMHYECKHUX YaCOB
1 cemecTp 2 ceMecTp BCETO
Oo0mas Tpyn0éMKoCTh 108 72 180
KonrakTHas padora: 34,25 35,25 69,5
Jlexmm (JI) 18 18 36
[TpakTnaeckue 3ansatus (I113) 16 16
Jlabopatopusbie pabotsl (JIP) 16 16
Koncynpranuu 1 1
[TpomexyTouHas arTecTaius (3a4eT, SK3aMEeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 73,75 36,75 110,5
- camono02omoska (npopabomxa u nosmopenue
JIEKYUOHHO20 MAMEPUAna u Mamepuaid y4eOHuUKos u y4eonvlx
nocoouii, 50 20 70
- 10020MOBKA K 1aO0PAMOPHBIM 3AHAMUIM, - 10 10
- 10020MOBKA K NPAKMU4EeCKUM 3AHAMUIM, 15 15
- 10020MOBKA K PYOEeICHOMY KOHMPOJO U M.N.) 875 6,75 15,5
Buja nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 3ayer IK3aMeH
auddepeHIUPOBAHHBIN 3a4€T)
Paznensl nuctuniuHel, n3y4aeMele B 1 cemectpe
KonnuectBo yacos
Ne HaumeHnoBanue pasnenos AyAHTOpHad BHeay/I.
paznena BCETO abora
1113 | JIp pabora
1 KoHcTpykTHBHOE OTOOpaKEHHE MPOCTPAHCTBA 50 8 8 34
2 IToBepxHOCTH 58 10 | 8 40
HUroro: 108 18 | 16 74
Paznensl AuCUUIITUHBL, U3yYaeMbie B 2 ceMecTpe
KonnuectBo yacos
Ne HaumeHnoBanue pas3nenos aymatopras BHEay/l.
pazznena BCEro pabora
7| 13 | P paborta




KonnuectBo yacos
Ne HaumenoBanwue pa3nenoB ayAuTopHad BHEayJI.
pazznena BCEro abora
113 | Jip paborta
3 Konctpykropckast gokymentanus. OdopmiieHue 15 4 2 4 5
yeprexei. M300pakeHus.
4 Coenqunenus nerajiei 18 4 4 10
5 Ueprex oO1ero Buia 11 4 2 5
6 Brenenne B KOMIBIOTEPHYIO rpaduKy 7 2 5
7 ['eoMeTprueckoe MOJIETUPOBAHUE 13 2 6 5
8 I'padmyeckne cucTemsl 10 2 8
Uroro: 72 18 16 38
Bcero: 180 36 | 16 | 16 112

4.2 Coaep:xaHue pa3aeyioB JUCHUNIMHBI

1. KoncTpykTiBHoe oTo0pakeHue npocrpancrsa: Beenenue. O000IIEHHBIE METOIBI MTPOCIIUPO-
BaHus. KomrulekcHbIl yeprexx. UepTexu TOUeK, MPSAMBIX, IUIOCKOCTeH. B3auMHOE IONOKEHUE MpPSIMBIX,
IJTOCKOCTEW. AKCOHOMETPUUYECKHE MPOEKIUH.

2. IoBepxHoctu: CriocoOs! 3amanus Ha yeprexe. [lepecedeHne MoBepXHOCTH TIOCKOCThIO. MeTox
chep, METOoI TNIOCKOCTEH.

3. Koncrpykropckast nokymentanus. Ogopmiaenne yeprexei. M3o0paxenus: Popmarsl, Mac-
mtalbl, JIMHUK YepTexa, n300pakeHue marepuanoB B cedeHUU. OdopmieHure dyepTexeil. DIeMeHTbl reo-
METpUH JIeTallel, HaJmucH, 0003HaueHHsI, HAHECEHUE pa3MepoB Ha yepTexe. M3o0paxenns. CXeMbl.

4. CoenuHenusi aeraJjieii: Paboune uepTexxu neraineid. DCKU3UPOBAHUE JETalIC MAIIUH C HATYpPHI.
N300paxkenne u o603HaueHne pe3bObl. Pe3b0oBbIe COeTUHEHNS.

5. YepTtex oomero Buaa: Mzobpaxkenune cOopounsix equHuil. CocraBieHne cOOPOYHOTO YePTEka U
creruguKaum.

6. Benenne B koMmnbroTepHylo rpaguky: Knaccudukamms nzodpakenuid. Buapl kKoMmbroTepHOM
rpaduku. O6macTu NpUMEHEHUsT KOMIbIOTepHOH rpaduku. BBoa u BeIBox rpaduueckoit nHpopmanmu, cu-
cTeMbl kKoopauHar. Popmarel xpaHeHus rpadpuueckoil nHpopmanyu. CoBpeMeHHbIE CTaHAAPTHI KOMIIbIO-
TEpHO rpaduKu.

7. TeomeTpuyeckoe MoaeaupoBanue: [IpoGieMbl TByMEPHOTO M TPEXMEPHOTO T€OMETPHUYECKOTO
MozenupoBanus. Buasl reomerpuueckux moneneit. Ilapamerpusanus moneneit. I eomerpuueckue onepanuu
HaJ MOJIETISIMHU.

8. I'pa¢puueckue cucrembl: OcHOBHBIE (DYHKIIMOHAIBHBIE BO3MOKHOCTU COBPEMEHHBIX Tpaduue-
ckux cucteMm. Knaccuduxkarus u 0630p. Ynpasnenue rpadudeckoit cucteMoit. ['padnyeckre mpuMUTHBEI U
o6ubnuoreku. [IpuMeHeHre HHTEPAKTUBHBIX TPAUUECKUX CUCTEM.

4.3 JlaGopaTopHblie padoThI

Ne JIP Ne HaunmeHnoBanue nabopaTtopHbIX padoT Kox-so
pasznena 4acoB
1 3 Bunasl 1
2 3 Pa3pesbl. AkcoHOMeTpHUYecKasi MPOEKIIUs AETaIH ¢ BeIpe3oM 1/4 1
3 3 Ceuenus 1
4 3 CxeMmbl 27eKTpUYECKHE NPUHIUINANIBHbIE. [lepeueHb 31eMEHTOB cxe- 1
MBI.
5,6 4,5 Pe3nboBbie coennnenus neraneii. Coopounslit ueprex uznenus. Cre- 2
nuduraims. ICKU3bl Kpenexei
7 4 JletanupoBanue cOOPOYHOTO YEPTEKA. 4
8 5 I'eomeTpryecKoe MOJAEITMPOBAHUE 6
Hroro: 16




4.4 IlpakTHyeckne 3aHATHA (CEMHHAPBI)

Ne Koin-Bo
Ne 3ansaTus Tema
paznena 4acoB
1,2 1 UepTtexxn TOYEK M OTPE3KOB MpsMBIX. B3anmHoe pacmnosiokeHue 6

npsiMbIX. MoaenrpoBaHue MI0CKOCTH Ha KOMIUJIEKCHOM YEPTEkKe.
B3anmHoOe pacnonoeHue MmioCKOCTe B MPOCTPAHCTRBE.

3 2 MoenupoBaHue OBEPXHOCTH Ha KOMIIJIEKCHOM YEPTEKE. 4
4 2 [TpubamKeHHOE TOCTPOCHUE PA3BEPTOK MOBEPXHOCTEH 4
5 3 [Tonoxenuss crangaproB ECKJl B uyacTu mocTpoeHHs dYepTexei 2
reoMeTpudecknx 00bekToB. OopmiIeHHE YepTEeKEH.
HWroro: 16

5 YueOHO-MeTOANYECKOE 00ecTIedeHre NUCIUIIITHHDI
5.1 OcHoBHas JuTEpaTypa

1. Banmuna, E. A. UmxenepHas rpaduka : yued. mocodue no kypcey «MmxkeHepHas rpaduka» / E. A.
Bannmna — Open0yprekuii roc. YH-T. — OpenOypr: OI'Y, 2010. — 194c.: un. — ISBN 978-5-7410-1022-8.
2. Komomkuna, U. E. KomnerotepHas rpaduka : y4eOHHK u mpaktukyMm s By3oB/ U. E. Komomikuna,

B. A. Cenesnes, C. A. JImurpodeHko. — 3-€ u31., Bcnp. U gorm. — Mocksa : M3marensctBo FOpaiit, 2020. — 233 c.
— Pexxum nmoctyma : https://urait.ru/bcode/447417.

5.2 lono/iHuTeIbHAS JIUTEpPaTypa

1. Wmxenepnas rpaduka: IlpoenmpoBanue reomerpuueckux ten / [.B.bymamxe, W.A.I'ymus,
B.A.Tonuapoga, 3-e u3a. - M.: KYPC, HUIl UH®PA-M, 2015. - 184 c. —ISBN 978-5-905554. — Pexum
noctyma: http://znanium.com/bookread2.php?book=502162.

2. WwnxenepHas rpapuka : yyeOnuk / Kymukos B.II., Ky3un A.B., - 5-e uza. - M.:®opym, HULL
NH®PA-M, 2016. - 368 c. - (IIpodeccuonansuoe odpazoBanue) — ISBN 978-5-91134-587-7. — Pexum
nocryna: http://znanium.com/bookread?.php?book=240288.

3. IWymemora, C. I KommprotepHas rpaduka : yueoHoe mocobue / C.I. lllynpnoBa. — MuHCK :
PUITO,  2020. - 301 c. — ISBN  978-985-503-987-8. —  Pexum  pocty-
ma: https://biblioclub.ru/index.php?page=book&id=599804.

4. TIlputeikun, @. H. Kommbrorepnas rpaduka: «KOMIIAC» : yuebHOe mocobue /
®. H. IIputeikun, . B. KprsicoBa, M. H. Ogunern ; OMckuii rocyaapCTBEHHbIM TEXHUYECKUIT YHUBEPCUTET. —
Owmck : OmMckuil rocynapcTBeHHbI TexHuueckui yHusepcurer (OMI'TY), 2020. — 111 c. — ISBN 978-5-
8149-3017-0. — Pexxum moctyma: https://biblioclub.ru/index.php?page=book&id=682329.

5. Topenbckas, JI. B. Komneiorepnas rpaguka : yue6. mocobue no kypey «KommnerorepHas rpagu-
ka» / JI. B. Topensckas, A. B. Koctprokos, C. U. [TaBnoB. — OpenOypr : OpeHOyprckuit rocy1apcTBEHHBII
yHusepcuret, ObC ACB, 2003. — 148 c. — ISBN 5-7410-0696-5.

6. MeToanveckue PEeKOMEHIAIIMN K BBIMOJHEHUIO KypCOBOM palbOThl AMCHMIUIMHBI «HXeHepHas
rpaduka» / T.A. [locsruna; Kymeprayckuii ¢pumman OI'Y — Kymepray: Kymeprayckuit ¢punman OI'Y, 2015.
-33c.

7. Meronuveckue PeKOMEHIAIUU TSl TIPOBEACHUS MPAKTUYCCKUX 3aHATUHN 1o nucturuinae «H-
xeHepHas rpaduka» / T.A. Tlocsruna; Kymeprayckuit punmman OI'Y — Kymepray: Kymeprayckuii dumman
ory,2015.-75c.

8. 3amaHus ¥ METOIUYECKHE PEKOMEHIAINH IS BHIMOJHEHNS KOHTPOJIBHOM paboTHl MO AucHuILInHe «HH-
xenepHas rpapuka» /T.A. [locaruna. — Kymepray: Kymeprayckuit punman OI'Y, 2015. — 49 c.

5.3 llepuonuyeckue u3IaHUA

1. CnpaBounuk. MHxeHepHbIH xKypHa : xKypHall. - M.: ArentctBo "Pocneuars", 2023.


https://urait.ru/bcode/447417
http://znanium.com/bookread2.php?book=240288
https://biblioclub.ru/index.php?page=book&id=599804
https://biblioclub.ru/index.php?page=book&id=682329

2. CAIIP u rpaduxa : xxypHan. - M.: ArearctBo "Pocneuars", 2023.
5.4 UnTepHeT-pecypchl

1. https://window.edu.ru - uadpopmanronnas cucrema "EquHoe OKHO JocTyna K 0Opa3oBaTelbHBIM
pecypcaMm", mpenocTaBisieT cBOOOTHBINA JOCTYI K KaTalory oOpa30BaTelbHBIX WHTEPHET-PECYPCOB M MOJ-
HOTEKCTOBOM 3JIEKTPOHHOM y4eOHO-METOANYEeCKOW OuOnmmoTeke njisi obmiero u npodeccuoHaabHoro odpa-
30BaHMS;

2. https://biblioclub.ru - 9bC "YHuBepcurerckas 6ubInoTeKa OHJIANH" - ATO AIIEKTPOHHAS OMOJINO-
TeKa, 00eCIeYnBaET JOCTYI K MaTepralaM-IIepBOMCTOUHUKAM, Y4eOHOW, HAyYHOU JIUTEpaType 1Mo BCEM OT-
pacisiM 3HaHHWH BEAYITUX POCCUHUCKUX U3IATEIBCTB ISl YICOHBIX 3aBE/ICHUI;

3. https://openedu.ru/course/ - «OTkpbITOE 0Opa3zoBanuey, Karanor kypcoB, MOOK: «H mxe-
HEpHas U KOMITbIOTEepHasl rpaduKay.

5.5 IIporpammHoe oOecnedyeHue, npodeccHOHAJbHBbIC 0a3bl JAaHHBIX M HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI

Onepannonnas cuctema PEJ] OC

— IMaker opucubix npunoxennii LibreOffice (Writer, Calc, Impress, Math, Draw, Base)

— 7zip — apxuBarop: P7Zip

Be6-Opayzep ¢ mogumepxkkoiri I'OCToBckoro mmdposanus s paborst ¢ [MC (rocHC):

Chromium

— Tlporpamma st co3ganust 1 00pabOTKH PacTPOBOM IpadUKK C YJACTHIHON MOAECPKKON PabOTHI C
BeKTOpHOH rpaduxoii: GIMP

— CAIIP KOMIIAC-3D

— IIpocroii penakrop ¢aitnos PDF: PDFedit

— https://yandex.ru/ - 6ecrutatHbIil poccuiickuii Mlatepret o6o3pesarens SAnaexc. bpaysep

— http://aist.osu.ru/ AUCCT OI'Y - aBToMaTu3upoBaHHAass HHTEPAKTUBHASI CUCTEMa CETEBOTO TECTH-
poBanus OI'Y

6 MarepuajibHO-TeXHHYECKOe o0ecredeHue U CIUIINHbI

Y4eOHble ayIUTOpUU JTsl IPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUTIA, CEMHHAPCKOTO THIIA, JJIs POBE-
JICHUS] TPYIIIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTAIHMH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHON aTTeCTALINU.

AyIUTOpUU OCHAIICHBI KOMIUIEKTAMU YYEHHUYECKON MeOenr, TeXHHUECKUMH CPEJCTBAMH 00yUeHUs,
CITYXaIIUMU JJIs PEACTABICHUS yueOHOM nHpOpMauu OOJIBIIION ayTUTOPHH.

Jlnis mpoBenieHus 1abopaTOpHBIX 3aHATHI MCHONb3YyeTCs KOMIBIOTEpHBIN Kiacc (aya. 2207 u 2208),
OCHAIIICHHBI KOMITBIOTEPHON TEXHUKOM, MOAKIIOUEHHON K ceTu "MHTepHeT", n obecnedeHneM J0CTyIa B
ANIEKTPOHHYIO HHPOpMAIIMOHHO-00pa3oBarenbHyto cpeny OI'Y.

[Tomemenne st CaMOCTOSTEIBHOW pabOThl OOYyYarOIIMXCS OCHAIIECHBl KOMIBIOTEPHON TEXHHUKOM,
MOAKITFOUYEHHOU K ceTh "Unrtepuer", u obecrnieueHueM JOCTyna B AIEKTPOHHYIO
nHpopmarmoHHooOpa3oBarenpHyto cpeay OI'Y.
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