®EJEPAJIBHOE I'OCY IAPCTBEHHOE BIO/[)KETHOE OBPASOBATEJIbHOE
YUPEXJIEHWE BBICILIEI'O OBPA3SOBAHUS
«KAMYATCKUN TOCYJAPCTBEHHbBIN TEXHUYECKWI YHUBEPCUTET»
(®I'BOY BO «Kamuatl TY»)

®DaKkynbTeT MOPEXOIHBIN

Kadenpa «TexHomornueckne MalimHbl 1 000PYyI0BaHUE)

YTBEPXJIAIO

Jexan Mop/ex@% akynpTeTa
% Tpyones C.IO.

P
&Q/\m(\g\\ & 2024r.

/

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

«KOMIIBIOTEPHASA 'PA®UKA
P MPOEKTUPOBAHUUN TEXHOJIOI'MYECKOI'O OBOPYJOBAHUS»

HaIpaBJlieHHUE!
15.04.02 «TexHONIOTHYECKHE MAIIIMHBI B 000PYI0BAHUE)
(YpOBeHb MarucTpaTyphi)

npoduib
«MaIvHsbI ¥ anmapaThl TUIIEBBIX TPOU3BOICTBY

[TerponaBnoBck-Kamuarckuii
2024
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1. IEJb 1 3AJIAYH YYEBHOI JUCHUILINHBI

Lenp uzydenust aucuuiinabl «KommneiorepHas rpaduka mpu MpoOeKTUPOBAHUH TEXHOJIOTH-
YECKOro 000pyI0BaHUs» — OCBOCHUE CTYJACHTAMH MPAKTUYECKUX HABBIKOB MO HUCIIOJIb30BAHUIO KOM-
NBIOTEPHBIX METOJIOB MPOCKTHUPOBAHUSI TEXHOJOTUYECKHX MAIMH M 000PYHAOBaHUsS, TEXHOJIOTHYC-
CKHUX JINHUHU.

OcHOBHBIE 33]1a4M Kypca:
- OBJAJACHHUE METOJIaMU PabOTHI IO IByXMEpHOMY MoaenpoBanuto B cucteme NanoCAD;
- cos3naBatb ¢ nmomouibio CAIIP reomeTpuieckre MOJeTu TEXHUYECKIX 00BEKTOB B 0(pOpM-
JISITh HA UX OCHOBE MPOEKTHYIO JOKYMEHTAIUIO B COOTBETCTBUU ¢ TpeboBanusmu ECK/;
—  TPHUOOPECTH HABBIKH MPOCKTHPOBAHUS TEXHOJIOTUIECKOTO 000PYAOBAHUS, TEXHOIOTHUSCKUX
JIUHUH, [IJIAHOB U Pa3pe30B MPOU3BOJICTBEHHBIX IIEXOB C PACCTAHOBKON 000pYIOBAaHUS C HC-
MOJIb30BaHUEM aBTOMATHU3UPOBAaHHOMU cpezbl mpoektupoBanust NanoCAD;

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA IUCIHUIIJINHBI

[Ipouecc n3yueHus: TMCIUIUIMHBI HAIIPaBJIeH HAa (OPMUPOBAHNE KOMIIETSHIIUH:

OIIK-6 — cnocoOHOCTh HCHOJB30BaTh COBPEMEHHBbIE HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH, TTI00AbHBIE HHPOPMALIMOHHBIE PECYPCHl B HAYYHO-HCCIIE0BATEIBCKOM eI TETFHOCTH,

[Tnanupyemsble pe3yabTaTbl 00y4eHUs IPU U3YUYEHUU JUCLHUILIIMHbBI, COOTHECEHHBIE C TUIAHUPY-
€MBIMHU pe3yJbTaTaMH OCBOCHHS 00pa30BaTeIbHON IPOrpaMMBbl, IPEICTaBICHBI B TAOIHIIE.

Tabnuua — [Tnanupyemble pe3ynbTaThl 00y4eHUs IPU U3YyYEHUN TUCLMILUIMHBI, COOTHECEHHBIE

C TUTAHUPYEMBIMH PE3YJIbTATAMH OCBOCHHUS 00Pa30BaTEIIHLHON MPOrPaMMBI.

Kox Ilnanupyemble pe- Ko u HanmeHo- InanupyeMpblii pe3yJabTaT 00y4eHust Kon noka-
KOMIIE 3yJbTAThl 0CBOEHHS BaHUe MHANKA- Mo JMCUUIJINHE 3arTens
o0pa3oBaTe/iLHOM TOpa A0CTHKe- OCBOEHUS
TEeHIHHU
NMPOrpamMMbl nus OIIK
U-1onk-6: 3HaeTr | 3HaTh:
COBpPEMEHHBIE HH- | - METOABI paboThl MO JBYXMepHOMY Mojenu- | 3(OIK-6)
(hopmanmoHHo- poBanuio B cucteMe NanoCAD;
KOMMYHHUKAlMOH- | YMeTh:
HBIE TEXHOJIOTHY, | — co3maBath ¢ momomipio CAIIP reomerpuue- | Y(OIIK-6)
Crioco6er HeHoh30 rio0anbHEIC UH- CKHE MOJETH TEXHUYECKHX OOBEKTOB U
BaTH COBPEMEHHBIC HH (hopMarOHHEIE 0oQOpMIISIThP HA WX OCHOBE HMPOCKTHYIO ITOKY-
(hOPMALHOHHO-KOMM pecypchl; MEHTAIMI0 B COOTBETCTBUHU C TPEOOBAHHIMU
p Y™ | U1-2 one:Ymeer | ECKJI;
HUKaIlMOHHBIE TEXHO- HCTONB30BATE CO
OIIK-6 | moruu, riobaibHbIE
MH(POPMAIIMOHHBIE pe BDCMCHBIC M- Baaners:
CYDCHI B HAYUHO-HC bopmaroHHo- - HaBBIKAMH IPOEKTUpPOBaHMs TexHosoruue- | B(OIIK-6)
CIIeOBaTEIbCKOM Hes KOMMYHHKAIlMOH- | CKOTO O0OpYZOBaHMSA, TEXHOJIOTHYECKHUX JIH-
TeTBHOCTH: HbIC TCXHOJIOT'MH, HHWH, INIAHOB M Pa3pe30B IPOU3BOACTBCHHBIX
’ riao0anbHbIE HH- [IEXOB C PAcCTaHOBKOH 000pyAOBaHUSA C WC-
(bopMamoHHbIE [0JIb30BAHUEM ABTOMATHU3UPOBAHHOM Cpebl
pecypchl B npoextupoBanus NanoCAD.
Hay4YHO-UCCIIENI0-
BaTEJILCKOM Jiesi-
TEJIbHOCTH.

3. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM INPOI'PAMMBI

VYuebHast aucuuruinHa «KommbloTepHas rpaduka MpH MPOSKTHPOBAHUU TEXHOJIOTHYECKOTO
obopymoBanusi» (B1.0.11) oTHOcHTCS K 00s3aTelIbHOW YacCTH B CTPYKType OCHOBHOM
npodeccHOHaIbHOM  00pa3oBaTeIbHON IMporpaMMbl, €€ H3y4YeHHe NpeiroiaraeT 3HaHHe
oOLIeHaYyYHBIX U OOIETEXHUYECKUX TUCIUIUINH.

3HaHMsI, yMEHUSI U HaBBIKU, ITOJIyYEHHBIE CTYJIEHTAMH B XOJ€ U3yUYEHMs TUCHUIUIMHBI «KoMmb-
10TepHasi TpaduKa Npu NPOEKTUPOBAHUN TEXHOJIOTHYECKOT0 000pYA0BaHMs», HEOOXOIUMBI 17151 OoJee
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FHY6OKOI‘O n BCGCTOpOHHCFO I/I3y‘IeHI/IH 1 ITIOHUMAaHUS HOCJ’ICI[yIOH_II/IX JOUCLUITIIINH.
4. COAEP) XAHME JUCIUIIJIMHBI
4.1 Temamuueckuii n1aH OUCUUNTUHDL

3aounas ghopma 0byuenus
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Paznen 1. Cucrema aBTOMaTu3MpOBaHHOTO MPO- 34 4 4 30 JlaGoparopHbtid npa-
- - THKYM, 3a4€T C OLICH-
extuposanus NanoCAD:;. Koﬁy
Pazmen 2. Pa3paboTka MammmHHO-ammaparyp- 5
HOHN CXEMBI JINHUHU NTPOM3BOACTBA MTUIIEBBIX 34 4 A 20 f;f;ﬁazﬁgffoﬁ?
MIPOIYKTOB B CHCTEME aBTOMATH3NPOBAHHOTO i
npoekxtupoBanus NanoCAD,;
Paznen 3. Pa3zpaboTka mpoeKTHO-KOHCTPYKTOP- 3
CKOM JOKyMEHTAIMH C MCIIOIb30BAaHHEM CH- 36 6 6 30 f;foﬁa:;’s:fcnorfef'
CTEMBI aBTOMaTH3HPOBAHHOTO IPOEKTUPOBAHUS Koﬁy ’
NanoCAD;
3aueT ¢ OLeHKOH 4
Bcero 108 14 - - 14 90

4.2. Onucanue cooepicanusn OuCyYUNIUHbBL

Pazoen 1. Cucmema asmomamu3suposannozo npoexmuposanus NanoCAD.

Jlabopamopnas paboma. 1lonb3oBarensckuil uatepgeiic mporpammsl NanoCAD. OcHoBHBIE
HNOHSTHS cucTeMbl. Pexxumbl pucoBanusa. OObekTHas npuBsizka. Co3zgaHue rpapuueckux NpUMUTHBOB.

Jlabopamopnas paboma. Komanapl opopMIIeHUS YepTExXeEH.

Jlabopamopnas paboma. PenaktupoBaHue yepTeKe.

Jlabopamopnas paboma. Opranuzaiys ”HGOpPMalLKU ¢ TOMOIIBIO ciioeB. Co3/1aHue pa3MEpHbIX
CTUIIEH.

Jlabopamopnas paboma. KoMnploTepHast TEXHOJIOTHS BBIITOJHEHHS YepTeEkKa.

CopnepxaHue W MOPSIOK BBIOJHEHUS 1a00paTOPHBIX pabOT MpECTaBlIeH B JaOOPaTOPHOM
npakTUKyme no aucuuiuinHe «KommbroTepHas rpaduka Mnpu MPOEKTUPOBAHUU TEXHOJIOTMUYECKOTO
00opymoBaHus» IS CTYJASHTOB 10 HampasieHuio 15.04.02 «TexHomornueckrne MalimHbl 1 000py/10-
BaHME» OYHOU U 3a04HOM Gopmbl 00yuenus /CtenanoBa E.A. — [lerponasnoBck-Kamuatckuii: Kam-
qatl TV.

Pazoen 2. Pazpabomka mMaumuHHO-ANNAPAMYPHOL CXEMbl TUHUU RPOU3BOOCHIBA NUWLECGHIX
RPOOYKmMO8 8 cucmeme agmomamuszuposannozo npoexkmuposarnus NanoCAD.

Jlabopamopnasa paboma. BrruepunBanue 2D mammHHO-anmapaTypHON CXeMbl JTUHUHM TPOU3-
BOJICTBA MHUILEBBIX MPOIYKTOB C UCIIOJIB30BAHUEM CUCTEMbI ABTOMATU3UPOBAHHOTO MMPOEKTUPOBAHUS
NanoCAD.

Copnepxanue U MOPSAOK BBIMOJHEHHUS JTAOOPAaTOPHBIX paboT MpencTaBlieH B JIAOOPaTOPHOM
npakTUKyMme o nucuuiuinHe «KommbroTepHas rpaduka MpH MPOSKTHPOBAHUHM TEXHOJIOTHYECKOIO



000pyI0BaHUs» Ul CTYJCHTOB 10 HanpasieHuto 15.04.02 «TexHomornueckue MaluHbl 1 000py10-
BaHME» OYHOM M 3a0uHOM (hopmbl oOyuenus /CtenanoBa E.A. — [lerponaBnoBck-Kamuarckuii: Kam-
gatl TV.

Pazoen 3. Pazpabomka npoeKkmHo-KOHCMPYKMOPCKOU 0OKYMEHMAuuu ¢ UCno1b306AHUEM
cucmemul agmomamusuposannozo npoekmuposanus NanoCAD.

Jlabopamopnas paboma. Pa3paboTka NpOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTAILUU C UCTIOJIB30-
BaHHMEM CHCTEMbI aBTOMaTU3UpOBaHHOTO npoektupoBanus NanoCAD.

5. YYEBHO-METOJIMUECKOE OBECIIEYEHHUE CAMOCTOSITEJIBHOM PA-
BOTBI OBYUYAIOLIUXCA

B nienom BHeayauTOpHasi caMOCTOsATENbHAS paboTa 00yJaromerocs Mpyu U3y4eHU! Kypca BKITIO-
4aeT B ce0s CIIeIYIONINEe BUIBI paloT:

—YTeHHE U MPopaboTKa PeKOMEH/I0BAaHHON OCHOBHOM U JIOTIOJTHUTEIILHON JTUTEPATYPHI;

—IMOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSIM;

—IOHUCK M NTpopaboTKa MaTepuanaoB u3 VHTepHeT-pecypcoB, NEPUOIUIECKOM I1e4aTy;

—IOJrOTOBKA K TEKYILIEMY KOHTPOJIIO 3HaHUM 110 JUCLIUILINHE.

OcHOBHas /10J1 CaMOCTOSATENIbHOM paboThl 00Y4arOIUXCsl IPUXOJUTCS Ha MOATOTOBKY K JIabo-
paTOpPHBIM 3aHATUSAM, TEMAaTHUKa KOTOPBIX IOJIHOCTbIO OXBAaThIBAaeT cojepxaHue Kypca. Camocros-
TesibHas padoTa Mo MOJArOTOBKE K JJAOOPAaTOPHBIM 3aHATHUAM IperonaraeT yMeHue padboTars ¢ nep-
BUYHOI HH(pOpMaIHEH.

Jliis mpoBeeHust 1a00paTOpHBIX paboT, Al CAMOCTOSITENbHON pab0ThI HCIOIB3YIOTCS METOAU-
4yecKHe nocooust:

1. CrenanoBa E.A. KommnbioTepHas rpaguka B NPOSKTUPOBAHUU MUIIEBBIX MPOU3BOJCTB:
MeTtonnyeckue ykazaHus K U3y4eHHIO JUCIIUILIMHBI 1JIsl CTYI€HTOB 110 HanpasieHuto 15.03.02 «Tex-
HOJIOTHUYECKUE MalIMHbI U 000pyJ0oBaHue» 3a04yHON (Gopmbl 00ydyeHus — IlerponasnoBck-Kamuat-
ckuit: Kamuatl TY.

2. CrenanoBa E.A. KommbioTepHas rpaduka B MPOSKTUPOBAHUU IMHUIIEBBIX MPOU3BOJICTB:
JlaGopaTopHbIi MPaKTUKYM JUIsl CTYACHTOB 10 HarpaBieHuto 15.03.02 «TexHonornyeckne MarmHbl
U 000opynoBaHKe» 3a04HOM Gopmbl 00ydeHus — [lerponasnoBck-Kamuarckuii: Kamuatl TVY.

6. ®OHJ] OLIEHOYHBIX CPEJCTB JIJISI IPOBEJAEHUSA TPOMEKXYTOYHOM AT-
TECTAIIUU OBYYAIOIIUXCHA 11O JUCHUIITIMHE

CDOH)I OLICHOYHBIX CPCACTB IJId IMPOBCACHUA TeKymeﬁ arTeCTalvy NpeaACTaBJICH B IPUIIOKCHUN
K paboueil mporpamMme AMCLUUIUIMHBI U BKJIIOYAET B ceOsi:

—IepeyeHb KOMIETEHIIUI ¢ YKa3aHUEM 3TaloB X (popMHpOBaHUS B IpoLiecce OCBOEHUs 00pa-
30BaTEJIbHON MTPOTrPaMMBlI;

—OINMCaHUE IOKa3aTeJIed U KPUTEPUEB OLICHUBAHUA KOMIIETCHLIMM Ha PA3JIMYHBIX JTalax HUX
(opMHpOBaHUs, ONUCAHNE IIKAJT OLICHUBAHUS;

—THUIIOBBIC KOHTPOJIBHBIC 3aIaHUA NI MaTCPUAJIbI, H€06X0)II/IMI)Ie 151 OIEHKH 3H3HI/II>1, YMeHI/If/'I,
HABBIKOB U (MJIM) OTBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIMX ATAnbl POPMUPOBAHUS KOMIIETEHIIHIA;

—METOANYECKUE MAaTEPUAIIBI, OIIPEACIIAIOIINE IPOLEAYPBI OLICHUBAHNS 3HAHUW, YMEHUH, HABbI-
KOB U (WJIN) OMbITa JeSITEIbHOCTH, XapaKTePU3YIOLIUX ATaIbl (HOPMUPOBAHHUS KOMIIETEHIIUH.

7. PEKOMEHAYEMAS JINTEPATYPA
7.1 Ocnoenas numepamypa

1.  Kynpssues, E.M. OcHOBBI aBTOMaTH3HPOBAHHOTO MPOEKTUPOBAHUSA: YUYEOHHUK TSI CTY/I.
BbicHl. y4e0. 3aBeaeHut / E.M. Kynpsisues. — M.: U3parenbckuii ieHTp «Akanemusi», 2011. — 304 c.
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2.  Hopenkos, U. I1. OcHoBbI aBTOMaTH3MpOBaHHOTO NpoekTHpoBanus / 1. I1. Hopenkos. — M.
: U3n-Bo MI'TY um. H. 3. baymana, 2009. — 430 c.

3.  ®emenko, B.H. CnpaBounuk koHCTpykTOpa. KoMIIekT B ByX ToMax: MalnHbl 1 MeXa-
HU3MBI [ DIIEKTPOHHBIN pecypc]: yuebHoe nmocodue / B.H. demnenko. — DnekTpoH. n1aH. — Bosora:
"Undpa-Umxenepus", 2016. — Pexxum pocryna: https://e.lanbook.com/book/80299. — 3arn. ¢
JKpaHa.

7.2. /lononnumenvnasa numepamypa
4.  ECKJ. Cxemsbl. Bugsr u tumnel. O6mue TpedoBanus k BeimosiHenuro. ['OCT 2. 701-84.
5. Hosuuwmxwuna JI.U. CipaBOYHHK IO TEXHUYECKOMY YEPUYCHHUIO. -3-€ U3]l., CTEPEOTHIL.— MH.:

Kumxknsii Jom, 2008.— 320 c.

8 IIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETHU «<MHTEPHET»

1. Poccuiickoe obpazoBanue. denepanbHblil mopTan: [DIeKTpOHHBIN pecypc]. - Pexxum
nocryna: http://www.edu.ru

2. DnekTpoHHO-0MOMoTeuHast cucrema «eLibrary»: [DnextponHsiii pecypc]. - Pexxum
noctyna: http://wwwe.elibrary.ru

3. DOnekTpoHHO-OnbnoTeuHas cucremMa «bykBoen»: [DneKTpoHHBIN pecypc]. - Pexxum

noctyna: http://91.189.237.198:8778/poisk2.aspx

9. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOILLIUXCS
ITO OCBOEHUIO JTUCHUIIJIMHBI

Meroauka npenosaBaHusl JaHHON AMCLUUIUIMHBI IIPEIosaraeT MpoBeAeHue 1a00paTOpHBIX 3a-
Hatuil. [Ipegycmorpena camocTostenbHast paboTa CTYIEHTOB.

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJOT' W, UCIIOJb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLHECCA 11O AUCHUIIJIMHE, BKJIIO-
YA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUSA 1 UHOOPMALIMOHHO-CIIPA-
BOYHBIX CUCTEM

10.1 Ilepeuens unghopmayuonnsix mexnonozuil, UCHOIL3YEMBIX RPU OCYULECMEIEHUU 00pa-
306amenbHO20 npoyecca

—3JICKTPOHHBIC 00pPa30BaTEIIbHBIC PECYPCHI, MPEICTABICHHBIC BBIIIC,

—3JICKTPOHHAsI TPEHUHT-CUCTEMA;

10.2 Ilepeuenv npozpammmnozo odecneuenus, UCnOIb3YEMO20 RPU OCYU|ECMBIEHUN 00PaA30-
6éamenvH020 npoyecca
[Tpu ocBOEHMM JUCIUIUIMHBI UCIIOJIb3YETCS JIMLEH3MOHHOE ITPOrpaMMHOE 0OecTieueHHe:
— ormepanuoHHble cucteMbl Astra Linux (wim wHasi omnepainroHHas CHCTeMa, BKIIOYCHHAS B
PEECTp OTEYECTBEHHOTO MTPOTPAMMHOTO 00ECIICUeHNS);
— KOMILIEKT o(pucHBIX mporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO MPOLECCOpPa, MPOrpaMMbl
paboTHI € ANEKTPOHHBIMU TAOIUIIAMU, TIPOTPAMMHBIE CPEJICTBA PEIAKTUPOBAHMS M IEMOH-
CTpaIiy Mpe3eHTaIn);
— mporpaMma NpoBEPKU TEKCTOB Ha MPEIMET 3aMMCTBOBAHUS «AHTHUILIATHATY.;
— mporpamma NanoCAD.

10.3 Ilepeuenv ungopmayuoHHoO-cCRPABOUHBIX CUCHIEM
—CIpaBOYHO-TIpaBoBas cucreMa Koncynprant-umoc http://www.consultant.ru/online
—CIpaBOYHO-TIpaBoBast cucrema ["apanT http://www.garant.ru/online
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11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

— ISl IPOBEJICHHUS JTa0OPATOPHBIX 3aHATHH, TEKYIIETO KOHTPOJIS U aTTECTAllUU HCIIOJIb3YeTCs
aynutopus 3-313 ¢ komIiekToM yueoHoi medenu Ha 30 mocagouHbIX MECT, 12 KOMITBIOTEPHBIMH CTO-
JaMu, 8 IepCOHANIBHBIMH KOMITbIOTEpaMHU U 4 HOYyTOYyKa ¢ ycTaHoBiIeHHoM mporpammoit NanoCAD,;

—JIJIS1 CAMOCTOSITENIbHOM paboThl 00yUarOIUXCsl — KAOMHETOM JIJIsl CAMOCTOATENbHOM paboThl Ne
3-302, obopymoBaHHBIN paboyveil CTaHIKMEH C HOCTYNOM K ceTh «/IHTepHeT» U B JEKTPOHHYIO HH-
(dhopMaIrmoOHHO-00pa30BaTEIBHYIO CPENy OpPTaHU3AINH, U KOMIUIEKTOM Y4eOHOU mMeOenu Ha 6 moca-
JIOYHBIX MECT U 3 MepCOHaIbHBIMU KOMIIBIOTEPAMH;

—J10CKa ayJIMTOpHAas;

—MyJIbTUMEINHOE 000pya0BaHue (HOYTOYK, TPOEKTOP);



