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1. HEJIX OCBOEHU S JUCHUITJIMHbI

Bce Gosiee BbicOkue TpeOOBaHUS MPEABSIBISIOTCS K MOATOTOBKE KOHCTPYKTOPOB 3JEKTPOHHBIX
CPEIICTB, BIAJCIONMIUX TTyOOKHMMHU TEOPETUUECKUMH M TEXHUUECKUMH 3HAHUSMH, TBEPIABIMH Mpodeccu-
OHAJILHBIMHM HaBBIKAMMU.

Cpenu KOHCTPYKTOPCKUX JUCIHUTIINH 0C000€ MECTO 3aHUMAET IIPEAMETHI, TO3BOJISIOIINE CTY ICH-
TaM U3YYUTh S3bIK MEXKIYHAPOTHOTO OOIICHISI HHKEHEPOB — rpaduuecKuil.

[enbro mpeno1aBanust TUCIUTIINHBI SBIICTCS (DOPMHUPOBAHUE Y CTYICHTOB MTPEACTABIICHUS:

- 00 OCHOBax MPOCKTUPOBAHUS IIIEKTPOHHBIX CPENICTB;

- 0 BUJIaX KOHCTPYKTOPCKOW JOKYMECHTAITUH;

- 0 TIpaBHWJIaX MOCTPOSHUS M YTEHUS YePTEKEU C MCIOIb30BaHUEM TpadUveCKUX YCIOBHOCTEH,
npusAThIX ['OCTamu ECK/;

- 0 IIpaBWJIAaX U OCOOECHHOCTSX O(QOPMIICHHS YEPTEKEH IIEKTPOHHBIX CXEM U SYECK, MeUaTHBIX
IIaT;

- 0 COBPEMEHHBIX METO/IaX aBTOMaTU3HPOBAHHOIO MIPOEKTUPOBAHUS 3JIEKTPOHHBIX CPEJICTB, MM03-
BOJISIOIIUX TIOJATOTOBHTH KOHCTPYKTOPCKYIO JTOKYMEHTAIIUIO BCErO KU3HEHHOTO IMKJIA DJIEKTPOHHBIX
CPEJICTB: OT CO3JaHUsI AIEKTPOHHBIX CXEM K KOHCTPYKLIMSIM sIY€EK U MEYATHBIX IUIAT BILUIOTH 10 UX TEIl-
JIOBBIX M MEXaHMUYECKUX MOJEJIEH C BO3MOXXHOCTBIO 3KcropTa B CAM-cucTEMBI.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

JucuumimHa «ABTOMAaTH3aIUsT Pa3pabOTKH KOHCTPYKTOPCKOM OKYMEHTAIUHW» OTHOCHUTCS
K 00s3aTrenbHbIM aucnuruinHaM BapuatuBHoi yactu OITOIT BO u m3ydaeTcst B 4eTBEpTOM CEMECT]E.
N3ydenne MuCIUIUIMHBI 0a3UPYeTCsl Ha «IIKOJIBHBIX» 3HAHUAX M0 PU3UKE, TCOMETPHH, YePUSHUH U APY-
ruM o011ieo0pazoBaTenbHbIM JUCHUILIHHAM. [lomyuyeHHbIe 3HaHUSI MOTYT OBITh MCIIOJIB30BAHbI BO BCEX
663 HUCKIIIOYCHU A HpO(beCCI/IOHa.HBHBIX JUCHUITIJINHAX.

3. KOMIIETEHIHMH OBYYAIOIIEI'OCs, ®OPMHUPYEMbIE
B PE3YJIBTATE OCBOEHUS JUCIHUIIJINHBI

B pe3ynbrate ocBOeHUS JUCHUILTUHBI 00yJaromuiics 10hkeH 00IaaaTh caeIyonMy 001enpo-
¢deccronansubivu (OI1K) u npodeccuonansupvu (I1K) kommereHnusmMy B yacTi 6a30BbIX 3HAHUM, HEO0-
XOAMMBIX B JaJIbHENIIIEM ISl IOHUMAaHUS COBPEMEHHOTO COCTOSTHUSL, TPOOJIeM U TEHACHIIUIA pa3BUTHUS TEX-
HOJIOTHH AJIEKTPOHHBIX CPEJICTB B MHTEPECaX KOHKPETHBIX paboToaTeneii:

— CIOCOOHOCTBIO YYWTHIBaTh COBPEMEHHBIC TEHICHIMHM Pa3BUTHUSl DJIEKTPOHUKHU, U3MEPUTETHHON U
BBIUMCITUTEIIEHON TEXHUKH, MTHPOPMAIIMOHHBIX TEXHOJIOTUN B CBOEH MPO()EeCCHOHAIBHOM IEATEIbHO-
ctu (OIIK-7);

— TOTOBHOCTBIO BHEIPATH PE3yJbTaThl Pa3palOTOK B MPOWU3BOACTBO OMOMETUIIMHCKOW U 3KOJIOTH-
geckoit Texauku (11K-4);

— TOTOBHOCTBIO OPraHM30BBIBATh METPOJOTMYECKOE OOECIeYeHHe MPOU3BOJICTBA JETalle, KOMIIO-
HEHTOB H y3JIOB OMOTEXHUYECKUX CHCTEM, OMOMEIUITMHCKOM U dKoNornyeckoit Texuuku (I1K-6);

—  CIOCOOHOCTHIO MPOBOIUTH TIOBEPKY, HANAAKY U PETYIMPOBKY 000PYAOBaHMUS, HACTPOUKY MPOrpaMM-
HBIX CPEJICTB, UCMOJb3YEMBIX Ul pa3pabOTKU, IPOU3BOICTBA U HACTPOUKU OMOMETUIIMHCKON U KO-
noruueckor Texuuku (11K-8);

— TOTOBHOCTBIO BBINOJIHSAT pacyeT U MPOSKTUPOBaHKE JieTaseil, KOMIOHEHTOB H Y3J710B OMOTEXHUYECKUX
cucTeM, OMOMETUIIMHCKOM 1 AKOJIOTMYECKON TEXHUKU B COOTBETCTBUH C TEXHMUECKUM 3aJJaHUEM C HC-
II0JIb30BAaHUEM CPEACTB aBToMaru3anuu npoextuposanus (I11K-20);

— CHOCOOHOCTBIO pa3padaThIBaTh MPOCKTHYIO M TEXHUYECKYIO JOKYMEHTAIHIO, OOPMIISITh 3aKOHYCH-
HBIE TIPOEKTHO-KOHCTPYKTOPCKHE pabOThI B MPEIMETHOM chepe OMOTEXHUIECKUX CUCTEM M TEXHOIIO-
rui (ITK-21);

— TOTOBHOCTBIO OCYIIIECTBIISITH KOHTPOIIb COOTBETCTBUS pa3padaThIBAEMBIX IIPOESKTOB U TEXHUUECKOH J10-
KYMEHTAllUU HA U3JIENUS U YCTPOMCTBA MEIUIIMHCKOIO M 3KOJOIMUYECKOr0 HA3HAUYEHUS! CTaHIapTaM,
TEXHUYECKHUM YCJIOBUSAM U APYTMM HOPMATUBHBIM JokymMeHTam (ITK-22).



B pe3ynbTaTe 0CBOCHUS AMCHUILTUHBI O0YUYAIONIHIICS JOKEH JEMOHCTPUPOBATH CIEIYIOIIHE pe-
3y/lbTaThl 00pa30BaHUS:

1) 3naTh:

- KaK TPOBOJMUTCS MOBEPKA, HANAJKa U PETyJIUPOBKA 000pYAOBaHUS, HACTPOUKA ITPOTrPAMMHBIX
CPEJICTB, UCIIOJIb3yEeMBIX I Pa3paOOTKH, MPOU3BOJICTBA M HACTPOUKH OMOMETUITMHCKON U DKOJIOTHYEe-
CKOH TEXHUKHU,

- cocobamu pacueTa U MPOSKTUPOBAHUS JeTaliel, KOMIIOHEHTOB M Y3JI0B OMOTEXHHUYECKHUX CH-
cTeM, OMOMEIUIIMHCKON M DKOJIOTHYECKOM TEXHHMKH B COOTBETCTBHMH C TEXHUUYECKHM 3aJaHHEM C HC-
MOJIb30BAaHUEM CPEACTB aBTOMATU3ALMH MPOESKTUPOBAHUS;

2) Ymern:

- IPUMEHSATH COBPEMEHHBIE CPEJICTBA BBIIIOJIHCHUS M PEIAKTUPOBAHUS N300paKeHUN 1 YePTEKEH,
Y TTIOATOTOBKHA KOHCTPYKTOPCKO-TEXHOJIOTHYECKOHN TOKYMEHTAIIHNH;

- pa3pabaThiBaTh MPOCKTHYIO U TEXHUYECKYIO JOKYMEHTAIHIO, OQPOPMIISITh 3aKOHUYCHHBIE MPO-
€KTHO-KOHCTPYKTOPCKHE pabOTHI B MPEAMETHOM chepe OMOTEXHUIECKUX CUCTEM M TEXHOJIOTHH;

3) BnameTs:

- OCHOBHBIMH ITpHiEMaMH KOHTPOJISI Ha COOTBETCTBHE pa3pabaThIBaeMbIX ITPOCKTOB U TEXHUUECKOU
JOKYMEHTAIlMU Ha U3JENHS U YCTPONUCTBA MEIUIIMHCKOTO U 3KOJIOTMUYECKOT0 HA3HAUEHUSI CTaHAapTaM,
TEXHUYECKUM YCJIOBHSAM U APYTHMM HOPMATHUBHBIM IOKYMEHTaM.

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

OO11ast TpyI0EMKOCTh JUCIUTUTMHBI COCTABIISIET S 3a4eTHBIX eauauIl (180 qacoB).
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COJAEPKAHUE JUCIUIIJIMHBI

Pa3nes 1 Cucrema aBTOMAaTH3MPOBAHHOTO NpoekTupoBanus Kommac-3D
1.1 UnTtepdetic cucrembr Kommac-3D

1.2 I'padmueckre NPUMUTHBBI

1.3 HCTpYyMEHTHI peIaKTUPOBAHUS

1.4 ATpuOyThl, BCIOMOTaTEIbHBIE CPEICTBA

1.5 IlonydyeHue TBEp10M KOMTUU YepTExKa

Paznen 2. O01mme npaBu/ia BbINOJHEHUS YepTekKe
2.1 Hanecenue pa3mepoB

2.2 V300paskeHus — BUJIbI

2.3 N3o0paskeHus — pa3pesbl, CCUCHHS

Paznen 3. CoennHenns aeraJeii
3.1 Pe3r0b1. Pe3n00BBIE cCOEMHEHNS
3.2 Hepa3zbeMHbIE COETUHEHUS

Pa3znes 4. Buabl KOHCTPYKTOPCKOI JOKYMEHTAUNH
4.1 Dcku3sbl geraneit

4.2 Cnernudukanus

4.3 YepTexku o0111ero BUaa, COOPOUHBIN YepTex

4.4 Pabouwne uepTexu neTanei

4.5 TexHU4YeCKHUIl pUCYHOK

Pa3nen S. IlpaBuiia BbINOJTHEHHS 3JIEKTPUYECKUX CXeM U MEYATHBIX IJIAT
5.1TOCT 2.702 ECK/I. IIpaBuia BbIIIOJHEHUS IEKTPUUECKUX CXEM

5.2TOCT 2.417 ECK/. Ilnater nevarnsie. [IpaBuia BeIMOTHEHUS YE€PTEKEH

5.3 TlpuMepsl uepTeken MIEKTPUISCKUX CXEM MEeYaTHBIX miaT. IX 0cOOEHHOCTH.
5.4 OdopmiieHHE IEpeUHs AJIEMEHTOB

Pa3nes 6. AnnapaTHble U IPOrpaMMHBIe CPEACTBA KOMIILIOTEPHOMH rpadgukn

6.1 3amauu, pemaemMpie TPU MOMOIITH KOMITbIOTepHOU Tpaduku. [IpeacraBnenne u xpanenue rpadude-

CKOM nHpopManuu, rpapudeckue A3bIKu.

6.2 ApxutekTypa rpaguueckux CUCTeM, allapaTHbIe CPEICTBA U CTaHIAPTHl KOMIIBIOTEPHOI rpapuKku

Pa3nes 7. Cucrema aBTOMATH3MPOBAHHOTO NpoekTHpoBaHust SolidWorks
7.1 Untepdeiic cuctemsl SolidWorks

7.2 I'padmueckue NPpUMHUTHBEI

7.3 IHCTpYMEHTHI peAaKTUPOBAHUS

7.4 Crnoii, 610kH, aTpUOYTHI, BCIIOMOTATENIbHBIE CPEACTBA

7.5 Tlony4yeHnue TBEPAOM KONIUU YepTEkKa

7.6 TpexmepHas rpapuka




Pa3nea 8. Cucrema aBTOMATH3MPOBAHHOIO NpoeKTHPOBaHus Altium Designer
8.2 UnTepdeiic cuctemsr Altium Designer

8.2 Pa3zpa0oTka 3JIeKTpHUUECKUX MPUHIUITHAIBHBIX CXEM

8.3 PazpaboTka nmevyaTHbIX IUIaT

8.4 Pa3menieHne KOMIOHEHTOB, TPACCUPOBKA, UMIIOPT/3KCIOPT PE3yJIbTaTOB

8.5 [lonydeHnue TBEpOM KOMMH YepTeka

Pa3nen 9. Cucrema apromaTusupoBanHoro npoekruposannss ACOHUKA

9.1 Crpykrypa kommiekca ACOHUKA.

9.2 Untepdetic noncuctem ACOHUKA-M, ACOHUKA-T, ACOHUKA-TM.

9.3 Pazpabotka rpaduyeckux moaenei mist moacucteM ACOHUKA-M u ACOHUKA-TM.
9.4 Pazpabotka moneneit ACOHUKA-T.

9.5 Umnopt/3xcniopt pe3ynbratoB ¢ CAIIP SolidWorks.

9.6 MoaenupoBaHue.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

5.1 AKTHBHBIC 1 HHTEPAKTHBHBIE (POPMBI 00yUeHH S

C uenbio popMUpOBaHUS U pa3BUTHSI TPOGECCHOHATIBHBIX HABBIKOB CTY/IEHTOB B YUeOHOM IIpoliecce
UCTIONB3YIOTCS AKTUBHBIE U MHTEPAKTHBHBIE (DOPMBI IPOBEACHHUS 3aHATHIA (KOMIBIOTEPHBIE CUMYJIALHH, J1e-
JIOBBIE M POJIEBBIC MTPHI, pa300p KOHKPETHBIX CUTYAIIMI) B COUSTAaHUH C BHEAYAUTOPHON PabOTOM.

5.2 MyabTHMeAUnHbIE TEXHOJIOTHH 00y4YeHHUSs

. JlektimoHHbBIE 3aHATHS MPOBOAATCS B MYJbTUMEIUMHONW ayIUTOPHHU C UCIIOIb30BAHHEM
KOMITHIOTEPHOTO TIPOEKTOpA.

. CryaeHTam npenocTaBisieTCs Kype JEKIUM.

. KoMIbroTepHbIe TEXHOJIOTHH UCTIONIB3YIOTCS TIPH BBITIOIHEHUH JIA00PATOPHBIX padoT.

B pamkax y4yeOHOro Kypca «ABTOMAaTH3alus pa3pabOTKH KOHCTPYKTOPCKOM JIOKYMEHTAIHH» BO3-
MO>XKHBI BCTPEUM C IPEJCTABUTENISAMUA POCCUHCKUX U 3apyOE€KHBIX YHUBEPCUTETOB, BEIYLIMMH CHELHAIU-
CTaMH IIPEINPUATHIA.

6. OHEHOYHBIE CPEACTBA /UIAA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
MPOMEXYTOYHOM ATTECTAIIUM 11O UTOT'AM OCBOEHUS JTUCIHUATIJINHBI
U YYEBHO-METOJUWYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM PABOTHI
CTYAEHTOB

[To mucrmrmmHe «ABTOMAaTH3AIMS Pa3pabOTKU KOHCTPYKTOPCKON JOKYMEHTAIIUW» MPETyCMOTPEHO
MPOBEICHHE TEKYIIIEr0 KOHTPOJIS, 3aIIUThI KypcOBOM pabOThI M MTPOMEKYTOYHOM aTTECTAMY B BUJIE 3a4eTa C
OLICHKOM.

Tekymwii KOHTPOJIb YCIIEBAEMOCTH TPOBOJUTCS HA KXKIOM JTA0OPAaTOPHOM 3aHSTHH, BHITOTHEHHUS
U 3aIUTHI JJA00OPaTOPHBIX pabOT M KYpCOBOM PabOTHI.

OcCHOBHBIE Cpe/ICTBA [T TEKYIIIETO KOHTPOJIS yCIIEBAaeMOCTH

1) orieHKa BBITIOTHEHUS 331aHUH HA TaOOPaTOPHBIX 3aHATHIX;

2) OlIEHKa aKTUBHOCTH y4YaCTHsI HA BCEX BHJIAX 3aHATHIL;

3) sKcIpecc-onpoc MpH MPOBEACHNUN 3aHSITHIA;

4) iHAMBUIYaJIbHOE cOOECEeI0BaHKEe, KOHCYIITAIINS;

5) 3anmTa pe3yapTaToB J1a0OpaToOpHBIX padoT;

6) 3aIUTHI KYpCOBOI'O IIPOEKTA.

3adanue na Kypcoeyrw paoomy

1. Tema: «Pa3paboTka KOHCTPYKIIMU OJIOKA AIEKTPOHHON anmapaTyphl».
2. UcxonHble JaHHBIE:

— Ocku3 KOHCTpYKIuU: Ne... (coenacro eapuanmy).

— Marepuai: ... (coenacro eapuanmy).



— Haznauenue: mpuMEHSIOTCS JIsl H3TOTOBIICHUS PUOOPOB, pa3MEIICHUS IEYaTHBIX TJ1aT, aTIH-
KOB U JIp. SJIEKTPOHHBIX KOMIIOHEHTOB.
— CAIIP: Kommnac-3D unmu SolidWORKS.
3. O0Bbem paboThI
3.1 Pa3paboTath ciiemyroniue BOIPOCH:
— DBsgenenue.
— CpaBHEHHE CUCTEM aBTOMATHU3HPOBAHHOTO MPOCKTUPOBAHKS KOHCTPYKIIMH 3JIEKTPOHHOM arrma-
patypsl. JloCTOMHCTBA U HEIOCTATKH.
— Pa3paboTka TpEXMepHOI MOIeTTH KOHCTPYKITUU OJIOKa
— Pa3paboTka KOHCTPYKTOPCKOM TOKYMEHTaIlUuM OJI0Ka.
— 3akiIo4eHue.
3.2 KOoHCTpYKTHUBHO pa3paboTaTh (BBIUEPTUTH):
— Cnernudukarus.
— COOpOYHBII YePTEK.
— UYeprexu aeranei.

Ilpumep sapuanma 3a0anusn Ha Kypcoeorw paoomy

Marepuain: anmroMuHueBbiid criaB ADC-12; HaTypaibHbIN aTIOMUHUEBBIN 1[BET; OTBEPCTHUS JJI1 BAHTOB
B KOPITYCE M KPBIILIKE;
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Bonpocwt k 3auemy c ouyenkoit

. CyILIHOCTBh METO/1a IPOEKIIUM.

. LlenTpanpHOE M NapauieIbHOE TPOCUPOBAHNUS.

. OCHOBHbIE CBOICTBA MapaUIeIbHbIX MPOCIIUPOBAHMUSL.

. [IpoenpoBanust IpsIMOTO yTJIa.

. OpToronanbHasi CuCTEMa ABYX U TPEX IUIOCKOCTEH MPOEKIUH.

. OIIOp TOYKHU U TPSMOU.

. Pa3znuuHble 10JI0KEHUS IPSIMOM JINHUHA OTHOCUTEIIBHO IIJIOCKOCTEM IPOSKLIUMN.
. Cnenpl npsiMOY JTMHUU.

. Onpenenenust HaTypaabHOM BEJIMYUHBI OTPE3KA MPSIMOM JIMHUH.

10. Onpenenenus yrioB HaKJIOHA OTPe3Ka MPSIMOI OOIIETO MOJIOKESHHSI K TIOCKOCTSM MPOSKIIHA.
11. B3auMHOE€ pacronoxeHue IByX IPSIMbIX JTMHUM.

12. Cioco0sl 3aaHus U U300pakeHUs TIIOCKOCTH.

13. ITimockoctu o61tero monoxenusa. Cinensl INIOCKOCTH.

14. [1nockocTH yacTHOrO nosoxeHus. x cBoiicTaa.

15. I'naBHBIEC TMHUU TIIIOCKOCTH.
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16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.
27.

28.

29.

30.
31.
32.

33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.
49.
50.
51.

52.

53.
54.

PaznuuHoe monoxeHus npsMon JIMHUU U TIJIOCKOCTH.

PaznuuHoe monoxxeHust ByX MIOCKOCTEN.

IlepneHIUKYIAPHOCTD NPSAMOU U IIJIOCKOCTH.

Onpenenenne JIMHUU IEPECEUCHUS ABYX MIIOCKOCTEM.

CriocoObl 3aMeHBI TUIOCKOCTEH MpOoeKLni. 3aMeHa TOPU30HTAIBHOM MJIOCKOCTH MPOCKITHHA.

Crioco0ObI 3aMEHBI IIIIOCKOCTEH MpoeKIuii. 3aMeHa (GPOHTATHHOU IITIOCKOCTH TPOSKITHA.

Crioco6b1 3aMeHbI mIocKocTel npoekuuid. [IpeodpazoBanue npsiMoit 00IIero MOT0KEHUS B IPOCIIH-
pYyOmyo IpAMYyIo.

Crnioco0b1 3aMeHBI TuIocKocTel npoekuuii. [IpeobpazoBanne MIOCKOCTH OOIIETO MOOKEHHS B TIPO-
CLUPYIOUIYIO.

CrniocoOsl 3aMeHBI MIockocTelt mpoeknwid. [IpeoOpa3oBanue MpOSHUPYIONICH MIOCKOCTH B TIIOC-
KOCTb YPOBHSI.

Crioco0b1 3amMeHbI TI0cKocTel mpoekiuii. [IpeobpazoBanue MI0CKOCTH OOIIET0 MOJI0KEHHUS B TUIOC-
KOCTb YPOBHS.

Crioco0sI MI0CKOMapauIeNnsHOTo nepemMenieHus. CBOWCTBa IIOCKONApaUIeIbHOTO MePeMEISHHUS.
Crioco0nbI MTocKonapaieIbHOTO TepemenieHus. [IpeoOpazoBannue mpsMon OOIIETO TOJOXKCHUS
B [IPSIMYIO YPOBHSI.

Crnioco0nbI MTocKonapaieIbHOTO TiepemenieHus. [IpeoOpazoBanne mpsMon OOIIETO TMOJOKCHUS
BO ()pPOHTALHO-TIPOCIIUPYIOTIYIO.

Crioco0pI mmockonapaiebHoro nepemenienus. [IpeodpazoBanre mIOCKOCTH 0OIIEro MOJ0KESHHS
B IJIOCKOCTh YPOBHS.

Crnioco6 BparteHust BOKPYT MpOSHUPYIOIIeH mpsiMoid. Bpaienre Toukwu.

Crioco0 BpailieHus: BOKPYT MPpOoeUpyromei IpsiMoii. BpaieHnue otpeska.

Crioco06 BpalieHus BOKPYT Ipoenupyroriei npsmou. [IpeodpazoBanne miockocT 00Iero moyioxe-
HUSA B IUIOCKOCTh YPOBHS.

[TocTpoeHne npoeKuny TOYKM Ha TOBEPXHOCTH MHOTOI'PAHHMKA.

[TocTpoeHue ceueHnss MHOTOTpaHHUKA MPOCIUPYIOIIUMHU TTIOCKOCTSMU.

[TocTpoeHne HaTypabHOW BEIMYUHBI CEYEHUSI MHOIOTPaHHUKA.

Ilepecedyenue npssMoii ¢ MHOTOTPaHHOM IIOBEPXHOCTBIO.

Buael uznenuii u ux CTpykKTypa.

Busibl KOHCTPYKTOPCKUX JOKYMEHTOB. OCHOBHOM KOHCTPYKTOPCKHUI TIOKYMEHT.

Cranuu pa3pabOTKH KOHCTPYKTOPCKOW TOKYMEHTAIH.

CrpykTypa Koja Kiaccu(pUKaIMOHHON XapaKTePUCTUKH.

OcHOBHBIE TUIOCKOCTH MTPOEKIU YepTeka. Kimaccudukanus nzo0pakeHu Ha YepTExKe.

Bunpl. Knaccuduxanus BumgoB ueprexka. OCHOBHBIC BU/IBI.

Paspessl. [locnenoBarebHOCTD BBIIIOJHEHHS pa3pesa.

Ceuenus. Knaccuduxanus ceueHuil Ha uepTexe.

AxkcoHoMeTpuueckue npoekiuu. [loctpoenue. Buabsl akcOHOMETPUUECKUX TTPOESKIIHIA.
[IIepoxoBatocT moBepXHOCTH. OlEHKA IEPOXOBATOCTH.

[llepoxoBaroct moBepxHOCTU. [lapaMeTphl, XapaKTEepHU3YIOIIUE MIEPOXOBATOCTh MOBEPXHOCTH.
O06o3HaueHue MepoXoBaTOCTH HA YepTexkKaXx.

Pa3mepsl. [IpocTanoBKa pa3MepoB OT KOHCTPYKTUBHBIX 0a3. PazmepHsble 1enu.

[Ipenenbubie oTKIOHEHUS. O003HAYCHHUE TIPEETBHBIX OTKIOHCHHI.

Ksanuretsr. [Ipenenbable OTKIOHEHHS] COOPKH IBYX JETaJCH.

UYeprex neranu. O6o3HaueHue o0mieid mepoxoBaToctd. O003HAYCHHE MAaTepUAIOB. TeXHUYECKHe
TpeOOoBaHUs. DCKU3.

Coopounsrit ueptex. OCOOEHHOCTH MPOCTAHOBKH Pa3MepoOB Ha cOOpOUHOM uepTexe. TpeboBaHms
LITPUXOBKHU.

Crnenuduxanus. Conepxanue crnenuduxanuu.

Cxewmsl. [IpaBuna BeimoHeHus cxeM. Kiaccudukarms cxeM. [IpaBuiia BEIOTHEHUS DIEKTPHUIESCKUX
MPUHLUIIAATIBHBIX cXeM. [lepeueHb 37eMeHTOoB.



Camocmoamenvruasn padooma cmyoeHmos

Lenb caMocTOATENBHOM PaOOTHI - POPMHUPOBAHUE TUUYHOCTH CTYACHTA, PAa3BUTHE €TO CIIOCOOHO-

CTH K caMOOOyUYEHHIO U TIOBBIIIEHUIO CBOETO NMPO(eCcCHOHAIBHOTO YPOBHS.

CamocrosTenbHas paboTa CTYIEHTOB BKIIFOUAET 3aKPETUICHHE TEOPETHUECKOTO MaTepHaa, mo/-

TOTOBKY K BBITTOJTHEHHIO ¥ 3AIIUTE JIA00OPATOPHBIX paboT. OCHOBA CAMOCTOSTEIILHOM pabOTHI - U3yYCHHE
PEKOMEHIyeMOl TUTepaTyphl, paboTa ¢ KOHCIIEKTOM Jiekuwuii u B UnTeprere. [loBbimennto 3 pexTus-
HOCTH CaMOCTOSITEIbHON pabOThI CIIOCOOCTBYIOT CHCTEMAaTHYECKIE KOHCYIIBTAIINN.

KoHTposb ocBoeHUst MaTepurasa U BbIIOJIHEHHS] CaMOCTOSTEIbHON pabOThI TPOBOAUTCS IIPH J10-

MyCKE U 3alllKTe JIA0OpaTOPHBIX padOT U Ha KOHCYJIbTALUSX.
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Bonpocet 0nsa konmpona camocmoamenvHoil padbomul CyoeHmos
nO 0MOebHBIM Pazoenam OUCUYUNIUHDL

Pa3znen 1[6;7;10-12].
[Topsimok paGoThI TIpU co3AaHUM aeTanel u coopok B cucteme Kommac-3D;
HNHcTpyMeHTaNbHBIC TAHETH U AEPEBO MOJICIIH;
Cucrema KOOpAUHAT, TTIO0ATBHBIE U JIOKAIBHBIE THIOCKOCTH TMPOSKIIUIA;
Yrpasnenue n300pakeHreM: MacIiTad, CJIBUT, IIOBOPOT;
TpeboBanus Kk dckn3aM Bcex GOpMOOOPa3yIOMHUX OTIEPAITHi;
Co3manrie OCHOBaHMS JIETaId OMNEpaIsiMy BBIIABIMBAaHUS, BPAIICHUS, KHHEMAaTHUYECKOW orepa-
[Mel 1 onepanuel o CEYCHUsIM, a TAKXKe C UCTIOJBL30BaHNEM JIeTaIN-3aT OTOBKH;
[TpukienBaHye U BRIPE3aHHE TOTIOTHUTEIBHBIX JIEMEHTOB, BKJIFOYAs METO/IbI POCIIUPOBAHUS CY-
IIECTBYIONIUX O0OBEKTOB B ACKH3, J00ABICHNE MaTepraia 0e3 CO3/1aHMs ICKU3a;
JlomomHUTEIbHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI: CKPYTJICHHE (B TOM YHCIIE C TIEPEMEHHBIM paguy-
coMm) u (packa, Kpyrioe OTBEpCTHE, PEOPO KECTKOCTH, TOHKOCTEHHAs 000JOYKa, YKIIOH, JTHHUS
pa3zbema;
YcnoBHOE 0003HAYCHHUE PE3HOHI;
CeueHure MOBEPXHOCTHIO U TI0 ICKU3Y;
MaccuBsI 110 CEeTKe, 10 KOHIICHTPUYIECKOH CeTKe, BIOJIb KPUBOM, 110 TaOIHIIe, 3epKaTbHOE 0TOOpa-
JKEHHE
ByneBsl onepanyu;
MacmrabupoBaHue 1eTaju;
MoaenupoBaHue eTalei U3 JINCTOBOIO MaTeprala;
[Tpunanve TOMIIMHBI TOBEPXHOCTH;
[TocTpoenue cOopku: qoOaBIeHNE KOMIIOHEHTA U3 (aiiia, co3/1laHne KOMIIOHEHTA 1 TeJl Ha MECTE;
JloGaBrieHrne cTaHIAPTHOTO M3/IETHs B COOPKY M BCTaBKa OJIMHAKOBBIX KOMIIOHEHTOB;
3aiaHue ToI0KEeHUsI KOMIIOHEHTa B COOPKE: CIIBHT, IIOBOPOT, (PUKCAIHS, IEPECTPOCHUE COOPKU;
Bce cymecTByromue B cucteMe BUABI COMPSHKEHUN KOMIIOHEHTOB COOPKH;
[TpoBepka nepecedyeHrii KOMIOHEHTOB, PA3HECEHHE KOMITOHEHTOB COOPKHU
CrangapTHbIE BUIbI, TPOU3BOJIBHBIN U MPOECKIIMOHHBIA BUIbI;
Bua no crpenke, MECTHBIN BUJ, MECTHBIN pa3pe3, BRIHOCHOU 3JIEMEHT, pa3pe3/ceueHue, BUl ¢ pas3-
PBIBOM;
Pabota c oObekTamu cienuuKauy B JeTaIsIX U COOpKaxX, BHYyTPEHHUE U BHEITHUE OOBEKTHI CIIe-
nudukanuu;
CBsi3b crienpUKAIIIU C YePTEKAMU ¥ MOACIISIMU, CHHXPOHU3AINS TAaHHBIX;
bubnmorexka CTaHIapTHBIX WU3/IEIHIA;
bubnuorexa Marepuanos u CopTaMeHT.
Pazngen 2-4 [1;2;4;12;14;17].
I'panu Kakoi MOBEPXHOCTH MPUHUMAIOT 3 INIOCKOCTH MTPOEKIMH?
N300paxkeHne Ha KaKylO MJIOCKOCTh MPOCKIIMH MPUHUMAETCS B KAUECTBE TTIABHOTO U Y€M CIIEAYET
PYKOBOJICTBOBATKLCS TIPH €T0 BhIOOpE?
Kaxk moapazaensroTcst n300pakeHUs B 3aBUCHMOCTH OT MX COACpKaHUS?
[lepeuncnuTh Ha3BaHUS OCHOBHBIX BUJIOB.
B kakux cimydasx 1 Kakum 00pa3oM 0003HaYar0T OCHOBHBIE BU/IbI?
I'ne cnemyet pacmonarath JOMOTHUTEIBHBIA BU] OTHOCUTEIIBEHO COOTBETCTBYIOIIETO H300paKEHUS,
9TOOBI €T0 MOKHO OBLIIO HE 0003Ha4YaTh. MecTHBIN BuA. OnpeneneHue ero 1 0003HauYeHrne Ha Yep-
TEeXax.
Paznenenne pa3pe3oB B 3aBUCHIMOCTH OT TIOJIOKEHHS M YHCIIA CEKYITUX TUIOCKOCTEH.
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Kakoii tuHHel yka3bIBalOT Ha YepTEkKax MOJI0KEHUE (ClIeT) CEKYIEH MITOCKOCTH IMPU BBIMOJIHEHUH
pa3pe30B; Ha3BaHUE ITOW JMHHUH, HauepTaHUe, 0003HAYCHHE U MpaBUjIa HAHECEHUS ISl IPOCTHIX
U CJIOKHBIX pa3pe30B?

Kaxum 06pa3zom ykasbIBaloTCs Ha UepTeKax HallpaBJICHUE B3IJIs]1a TPU BBHIIOJHEHUH pa3pe3oB. Ka-
KMMU HaJAMUCSIMU UX OTMEYaroT?

VYKaxuTe HaMpaBJIEHUE CEKYIUX TUIOCKOCTEN JJIs JIOMAHbIX U CTYIIEHYATBIX Pa3pe30B.

MectHb1# paspes. JInauy, NpuMeHsieMble Ul BblIeIeHUs ero Ha Buae. [Ipusectu npumep.

B kakux cimydasx JOIMyCKaeTcsl COEANHATh MOJOBUHY BH/Ia C IMOJOBUHOM pa3pesa, U Kakasi JUHUS
MIPUMEHSETCS IPU ITOM U1l OTAETIEHUS BUIA OT pa3pesa.

OTtnnune ceueHus OT pa3pesa (B o0IIeM ciydae).

Ha kakue Tunbl pa3nensitoTcs: CEUeHUs] 1 KaKUM U3 HUX CJIEAYET OTAaBaTh MPEAINOUYTEHUE MPU BbI-
MOJTHEHUH YepTexeii? KakumMu THHUAMU U300pakaroT KOHTYPhI Ha 3TUX CEYCHUSX?

BriHocHble a5ieMenThl. OnpeenieHre BEBIHOCHOTO 3JIEMEHTa, ero HazHaueHue, ohopMiIeHHE U pac-
I0JIOKEHUE Ha YEPTEXKE.

Kakue yclnoBHOCTH U yIPOIIEHUs JOMYCKASTCS MPUMEHSTh IPU N300paKECHUH MPEAMETORB?
Kakum 06pa3oM BBLAETSIOT HA YepTekax IIIOCKUE MOBEPXHOCTH MpeaMeTa’?

Kaxkue aneMeHTsI neTaneil ¥ Mpy KaKoM IMOJIOKEHUH OTHOCUTEIBHO CEKYIEH MIOCKOCTH U300pa-
KAIOT HE3aIITPUXOBAHHBIMU?

Kak nomyckaercst n300pakaTh AJIHMHHBIEC IPEIMETHI, UMEIOIIHNE MOCTOSIHHOE UM 3aKOHOMEPHO U3-
MEHSIOLIEECs MONEPEYHOE CeUueHue?

Kak moctymats B Tex ciaydasx, KOT/Ia Ha 4epTexe U300paKeHHs AeTallel (MW WX DJIIEMEHTOB) 1O-
Jy4aroTcs pa3sMepoOM 2MM U MeHee?

O0o3HaueHne Ha YepTekax KOHYCHOCTH U YKJIOHA. B ueM 3akirrouaeTcs pa3nudue Mexay HUMU?
[Ipu rpadpuueckom 0603HaYEHNH, KAKMX MATEpUATIOB MPUMEHSIOT IPSIMbIE MMapajiebHbIE TUHUU
IITPUXOBKHU M YEMY PaBEH YroJl X HAKJIOHA K JIMHUSIM paMKH yepTexa? B kakux ciaydasx OH MOXKET
OBITH MHBIM?

PacckaxuTe 0 nmpaBuiax HaHECEHUS JIMHUM IITPUXOBKU JJII CMEXHBIX CEUYEHUU IBYX METaJUIHye-
CKHMX JIETAJIEH, 1711 CMEXKHBIX CEUCHUN JIeTaliel PU IITPUXOBKE ‘B KIETKY .

OO0111ee KOJIMYECTBO pa3MepOB Ha yepTexe. B kakux eInHUIaX U3MEPEHHUs yKa3bIBalOT JIMHEWHEIE,
a TaK)Ke YIJIOBbIE pa3Mephl?

CriocoObl HaHEeCeHHsI pa3MEpOB INPH PACHOJIOKEHUU SJIEMEHTOB IpenMeTa (OTBEpCTHM, Ma30B)
Ha OJJHOM OCH WJIM Ha OJHON OKPY>KHOCTH.

VYKaXuTe MOJ0KEHUE Pa3MEPHBIX U BBIHOCHBIX JIMHUM IIPU HAHECEHUH Pa3MEPOB MPSIMOIUHEHHBIX
OTPE3KOB, YIJIOB U AYT OKPYKHOCTEH.

B kakux cimydasx I0mMycKaeTcsi IPOBOAUTH pPa3MEpHbIE IMHUU C OOPBIBOM?

Kak noctynuts B TOM City4ae, €Ciiu pa3MEpHbIE YHCIIa MONAIa0T B MECTa IEPECEUEHUS Pa3MEPHBIX
JIMHUU C OCEBBIMM, LICHTPOBBIMU U JIMHUSMU IITPUXOBKH?

Kakum 00pa3oM MOKHO HAHOCUTB pa3Mephl paJinycoB (B pa3sHbIX CIydasx)?

Kak Hanectu pazmepbl HECKOJIBKHX OJIMHAKOBBIX DJIEMEHTOB HM3JeNvs, Hanmpumep, pacok, oTBep-
CTHUI, pacCMO0KEHHBIX HA OJHON OKPY>KHOCTH WJIM Ha OJTHOW MPSIMOM, IBYX CHUMMETPUYHO PACIIO-
JIOKEHHBIX AJIEMEHTOB (KpOME OTBEPCTHI)?

Kak cnenyer yka3siBaTh pa3Mep TOJIIUHBI WIH JAIUHBI IETATH B T€X CIIyYasx, KOrJa oHa U300pa-
’KEHa B OJIHOU MPOEKIUU?

N3o0pa3uth pe3n0y Ha cTepxkHE ¢ hacKkol Ha BHIAX, MOJTYYSCHHBIX MPOSIIUPOBAHUEM HA TIJIOCKOCTH,
MapajuIeIbHYI0 U NEPIEHANKYIISIPHYIO K OCH CTEPIKHSI.

N300pa3uth pe3p0y B 0TBepcTHH C (acKoil Ha pa3pese, MapajiieIbHOM OCH OTBEPCTHS U Ha BHJIE
HAa TUIOCKOCTb, NEPIEHIUKYIIPHYIO K OCH.

Kak cnenyer yka3biBaTh Ha yepTexe TpaHUIly pe3bObl 1 HAHOCUTH IITPUXOBKY B pa3pe3ax M ceue-
HUSX METaJUIMYECKUX CTEPKHEH M OTBEPCTUH ¢ Pe3b00ii?

[TpuBenute mpuMepbl M300pakeHUs: pe3bObl Ha pa3pe3e (BAOIb OCH) B TIIyXOM OTBEpCTHH (HE
CKBO3HOM).

[TokazaTs B pa3pese pe3pb00BOE COCTMHEHHE JIeTalCH.

Haznauenue cOopounoro ueprexa. Beioop kKomnyecTBa M300paKeHHM MTPH BHITIOJTHEHUN YePTEKEH
COOPOYHBIX €TUHUII.

B xakoMm mopsiike ciemyer u300paxarh JAeTaiu, U3 KOTOPBIX COCTOUT U3JIENNE, PU BBHITIOTHEHUN
cOOpouHBIX uepTexkeit? Kakue mpu 3ToM JT0MYyCKAOTCS YCIOBHOCTH U YIIPOIICHHUS ?

Kakoii nuHuel n3o0paxaloT npeaeiabHbIe MOJI0KEHUs (BepXHee, MPaBoe U T.II.) OTACIBHBIX 3Jie-
MEHTOB KOHCTPYKIIUH Ha YepTexe COOPOUHOI eTMHUIIbI?

Kaxkue pazmepbl HAaHOCAT Ha COOPOYHBIX YEPTEHKAX H3ICITHS?
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Kakue pa3meps! HazbIBaloTCsA rabapUTHBIMU, IPUCOECTUHUTEbHBIMA U YCTAHOBOUHBIMH?

Kak oTmMeuaroT Ha uepTexax crpaBovHbIe pa3mepbl? UTo crieayer 3amucarh B TEXHUUYECKUX TPeOo-
BaHUSX, €CIIM BCE Pa3Mephbl HAa YepPTEkKe CIIpaBOUYHbIE?
CxeMbl Kak KOHCTPYKTOPCKHE JOKYMEHTHI. BUbI U THUIIBI CXEM.
[IpaBuia BBIMOIHEHUS SJEKTPUUECKUX CXEM. Y CIIOBHBIE rpaduiyeckue 0003HauCHHUS.
[TpaBuna opopmieHus cxeMm. bykBeHHO-1IM(pOBbIE 0003HAUYEHUS B SJIEKTPHUUECKUX CXEMaX.
[IpaBuia BBIOJIHEHUS Y€PTEKEW MEYATHBIX ILIAT.
ITpaBuia BeINONHEHUS COOPOUYHBIX YEPTEKEH MEYATHBIX ILJIAT.
®opMupoBaHNE TEXHUYECKUX TPEOOBAHMI Ha YEPTEX IMEYaTHOM MIaThl M COOPOUHBIN YepTex Ie-
YaTHOM ILIATBHI.
Pasnen 5-6 [5;9-10;13;15;16].
IIpenmer xommbroTepHOM Tpaduku (MHGOPMALMOHHAs MOJEINb, allapaTHble M MPOrpaMMHbIE
CpelCTBa).
O6nactu, B KOTOPBIX IIMPOKO UCTIONB3YETCS KOMIbIOTEpHAast rpaduka.
BekropHas Mozaenb u300paxxeHusl.
PactpoBast Moaenb n3obpaxeHus
@paxTanbHas MOAETb U300paKEHUS
[Tpupona uBera u GU3NOIOTUIECKUE OCHOBBI €T'0 BOCIIPHUSTHS.
MoHOXpOMHast LIBETOBAsE MOJIEJb
Annntuaas moaenab (RGB)
CyOTtpaktuBHas moaens (CMY u CMYK)
PactpoBoe n3o6paxenne. ICTOUHUKY MOJTydEHHS.

. Pa3pemienuie u pasmepbl MUKCEIBHOTO N300paKEHHUS.
. Pazpemraromias cnocoOHOCTh YCTPOMCTB BBOIa/BBIBO/IA.
. Kanaunbr: nuBeroBble 1 anbda- KaHAIBI.

NHCTpyMEHTBI U METOBI PETYIIUPOBAHUSA.

. LIBeToBas KoppeKLus H300paxeHusl.

OcHoBHBIE (OpMATHl BEKTOPHBIX U PACTPOBBIX Tpaduueckux (aitios.
Paznen 7 [8;9;12;14].
IIporpammel cemelicta CAD. HazHauenue, nepedyeHb IpOrpaMMHBIX ITPOAYKTOB.
Haznauenne nporpammsr SolidWorks.
Nutepdeiic cuctemsr SolidWorks. Tunsr aitnos.
I'paduueckue NPUMHUTHUBBIL.
HNHCTpyMEHTBI peITaKTUPOBAHUS.
Croit, 6710KH, aTprOYTHI, BCIIOMOTATEIbHBIE CPEJICTBA.
Crnioco0sI co3manus netane, popmupoBanus coopok SolidWorks.
[Tonmyyenue TBEpAOU KOIIMM YEPTEXKA.

Pa3nen 8 [3;5;9;10;12;19].
Nutepdeiic cuctemsr Altium Designer
Pa3paboTka 31eKTprUecKuX MPUHIUIHAIBHBIX CXEM
Pa3paboTka nmevaTHbIX 1iat
Pa3menienne KOMIIOHEHTOB, TPACCUPOBKA, HMIIOPT/3KCIIOPT PE3yIbTaTOB
[TonydyeHue TBep10M KOMIMU YepTeExKa
Paznen 9 [3;7;8;12].
Crpykrypa komiiekca ACOHUKA.
Nurepdeiic mogcucrem ACOHUKA-M, ACOHUKA-T, ACOHUKA-TM.
Pa3zpabotka rpaduueckux moxaeneit mist moacucteM ACOHUKA-M u ACOHUKA-TM.
Pazpabotka moneneit ACOHUKA-T.
Nmnopt/skcnopt pesyasratoB ¢ CAIIP SolidWorks.
MoaenupoBaHnue.
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7. VUEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHHUE
TV CHATIIAHBI

@) OCHOGHaA Tumepamypa

. Nn:keHepHas rpaduka [DnekTpoHHBIN pecype] : Yueb. mist Hemar. crietl. By3oB / A.A. Yekma-

peB. - M. : A6puc, 2012. - 381 c.: ui. - ISBN 978-5-4372-0081-0.
Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785437200810.html.

. Mn:xkenepHasi rpaduka [DnexTpoHHbIH pecype] : YueOnuk ams By30B / ['eopruesckuii O.B. - M. :

WznarensctBo ACB, 2012. - 280 c., ni. - ISBN 978-5-93093-9064.
Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785930939064.html.

. CucreMbl aBTOMATH3HPOBAHHOIO NMPOEKTHPOBAHMSI MAIIIMH U 000PY10BaHUS [ DJICKTPOHHBIN

pecypc] : Yue6. nns By3oB / Kynpsisues E.M. - M. : U3natensctBo ACB, 2013. - 382 ¢. ISBN 978-
5-93093-929-3.
Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785930939293.html.

0) Oonoanumenvhas 1umepamypa

. O3epoBa, Mapuna Uropesna. ['padpuueckue texanonmoruu. AutoCAD 2010: mpakTukym : yueOHOE

anekTpoHHoe uznanue / M. 1. Ozeposa, I'. E. MonaxoBa.— Bnaaumup : Bnagumupckuii rocynap-
CTBEHHBIN yHUBepcUTET MMeHH Asekcanapa ['puropbeBrnya nu Hukonas ['puropseBuya CToaeToBbIX
(Bal'Y), 2013 .— 166 c.— ISBN 978-5-519-01887-6.

Pexum noctyna: http://e.lib.vlsu.ru/bitstream/123456789/2506/1/00369.pdf.

KomnboTepHbie MeTO/IbI NPOEKTUPOBAHMA 31aHuil : YueOHoe nocodue / M.A. Prutbko - M. :
MznarensctBo ACB, 2012. - 224 c. - ISBN 978-5-93093-876-0 (I'nmaBbr: 1. OCHOBBI KOMITBIOTEPHOM
rpaduku u cpeacTsa 00paboTku n3odpaxxkeHuil; 2. CoBpeMeHHbIE TEXHOJIOTMH KOMITBIOTEPHOTO
npoektupoBanus; 3. [Iporpammer TpagunonHoro 2d-3d-yepuenust)

Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785930938760.html.

KOMITAC-3D. MoaeaupoBaHue, NPOeKTUPOBAHUE M pacyeT MeXaHu4eckux cucrem / E.M.
Kyapssues - M. : IMK IlIpecc, 2008. - 400 c., ni. (Cepus "IIpoextupoBanue"). - ISBN 978-5-
94074-418-4.

Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785940744184.html

KOMITAC-3D. Bepcumn 5.11-8. [Ipaktuueckas padota. / C.A. Jlyksauyk - M.: COJIOH-ITPECC,
2008. - 208 c.: ui. - (Cepus "Cuctemsl npoexktupoBanus"). - ISBN 5-98003-269-X.

Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN598003269.html

SolidWorks Simulation. H>xeHepHbIi aHau3 A1 TPOo(EeCcCHOHANOB: 33a4H, METObl, PEKOMEH-
naruu [DnexkTpoHHbIi pecype] / AnsimoBckuii A.A. - M. : JIMK Ilpecc, 2015. - 562 c.: wn. —

ISBN 978-5-97060-140-2.

Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785970601402.html

6) nepuoouuecKue u30anus

Kypnan «[Ipubopoctpoenue u cpeactsa apromaruzauun» (budamorexa Bnl'y).

Kypnan «BecTHUK KOMITBIOTEPHBIX U HHGOPMAIIMOHHBIX TeXHOIoTui» (brnbnuoreka Bnl'Y).
Kypnan «ABromaruzamus. CoBpeMeHHbIE TeXHOI0THN» (bubmmoreka Bnl'Y).

Kypnan «ABromaru3zaius B npoMsinuieHHOCTH» (bubmmoteka Bal'y).

2) unmepHem-pecypcol
http://znanium.com/.
http://window.edu.ru/.
http://elibrary.ru/.
http://www.iprbookshop.ru/.
http://www.glossary.ru/.
http://e.lanbook.com/.
http://www.studentlibrary.ru/.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

MarepualibHO-TeXHIIECKOe 0OecTieYeH e UCIUTLTHHBI BKITIOYALT:
* xadenpanbHble MyJIbTUMEIUNHBIE cpencTBa (aya. 331-3, 333-3, 324-3, 503-3);
*  KOMIUIEKT IIPE3CHTAlUI;
* o0opymoBaHHe KOMITBIOTEpHBIX KiaccoB 330-3, 503-3, 202-3.

[pn n3y4eHnn Kypca CTyAEHTHI HCIOB3YIOT MaTepHallbl, pa3MeIIEHHbIE Ha cepBepe Kadeapsl (Ipo-
rpamMmMa Kypca; KOHCIEKT JISKIIUIT; TPe3eHTaIUH 10 TEMaTHKe Kypca, TepeyeHb OCHOBHOM U TOMOTHUTEIEHOM
JIMTEPaTypHl; JOMOIHUTEIBHBIA TEOPETUUECKHI MaTepHall; MaTepHallbl TI0 JIJAOOPaTOPHOMY HPAKTHKYMY),
a TaKXKe pasIMyHyto HHpopMaruo u3 onomrorexu Bnl'Y n uHpopmario, moaydaemMyro ¢ IOMOIIBIO TTOUC-
KOBBIX cepBepoB MHTepHera. [Ipu BbIMONMHEHNN 1a00PAaTOPHBIX PAabOT MCIONB3YIOTCS HpuitoxeHns: Kom-
nac-3D, SolidWORKS, ACOHUKA, Altium Designer, Microsoft Word.
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Pabouas nporpamma MCUMNINMHBL COCTAB/IEHA B COOTBETCTBUM ¢ TpeGosanuamu GIOC BO
no HanpasyeHuto 12.03.04 — "buoTexHnmueckue CUCTEMbI M TEXHOIOrUK" .

Pabouyio nporpammy cocrasunu gouent C.B. Lllymapu

PeueHseHr:

KoHCcynbTaHT 0T/1€1a MaTepUASIbHO-TEXHUHYECKOTO
obecneyenus JlenapraMeHTa 34paBOOXpaHeHHs!
aamuauctTpaunn Baagumupekoi obnactu, k.1.H. T.B. XKanmna _ — <~

IIporpamma paccmorpena u o100peHa Ha 3aceaannu kadeapsl BICT
[Tporokon Ne 8 ot 16.04.2015 roaa

3apeaytowuit kadgenpoii JI.T. Cywmkosa

Pabouas nporpamma paccMoTpeHa v oa00peHa Ha 3aceaHuK Y4eOHO-METOAMYECKOH KOMUCCHH
Hanpasjenus 12.03.04 — "BuorexHuueckue cMCTeMbl M TEXHOIOMMK"

ITporokon Ne 8 ot 16.04.2015 roaa Q
Ipencenarens komuccun JI.T. Cyuik §
JIMCT NEPEYTBEPKIEHMUSI
PABOYEW MPOI'PAMMBI ANCUMITJIMHbI

Pa6ouas nporpamma ono0pena Ha y4eOHbIH roa
ITporokon 3acenanmns kadeapbt No oT rojaa
3aBeayrowui kadeapoii

Paboyas nporpamma 0a00peHa Ha yueOHbII roa
IIporokon 3acenanus kapeapbl No 0T roaa
3aBeayrouuii kadeapoii

Pabouas nporpamma oa00peHa Ha yueOHbII roa
[Iporokos 3acepnanus kadeapor No oT roja
3aBeayrolmi kageapoi

PaGouas nporpamMma ono6peHa Ha yueOHbIH roj
[Tpotokon 3acesanus kadeapbr Ne oT roja
3aBenyroluii kageapoit

Pabouas nporpamma ogo0peHa Ha yueOHBbIH roj
[Iporokon 3aceaanust kageapnbl Ne or rojaa
3aBeayrouit kadeapoit
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