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1. LIEJIM OCBOEHMUS AUCLUILINHBI (MOIYJIST)

1.1{Llenplo OCBOCHNUS QUCHUIUINHEI IBIsIETCS (OPMUPOBAHKE Y OaKaIaBpOB MEPEUHCICHHbBIX HIKE KOMIICTEHINH 1
CHUCTEMAaTU4YECKUX 3HAaHHH B 00JIACTH MaTEMaTHY€CKOTO U KOMITBIOTEPHOT'O MO/ICITMPOBAHUS, IIPOCKTUPOBAHUS U
KOHCTPYHPOBAHUS 3JIEKTPOHHBIX PHOOPOB, YCTPOMCTB M YCTAHOBOK BaKYyMHOM, TNIA3MEHHOM, TBEPAOTEIBHOIA,
MHUKPOBOJHOBOH, ONTUYECKOH, MUKPO- U HAHOAJIEKTPOHUKH PA3JIMYHOTO (YHKIIHOHAIFHOTO Ha3HAYEHUsI C IPUMEHEHHEM
coBpeMeHHBIX CAD-cucrem.

1.2|3amaun 11t OCBOEHUS:

1.3]- popmupoBaHKe 3HAHUH O TEOPETHYECKUX OCHOBAX M BO3MOXKHOCTSX coBpeMeHHbIXx CAD-cucrem;

1.4]- npakTH4ecKoe OBJIaJIeHUE COBPEMEHHBIM IPOrPAaMMHBIM M HHPOPMALMOHHBIM 00€CIIeYeHHEM MPOLIECCOB MOJICIIMPOBAHUS
U MPOEKTUPOBAHUS U3JIEJIUH ITTEKTPOHUKH.

1.5]- oOyueHre HauyaIbHBIM HAaBBIKAM TPEXMEPHOTO MOJICIIMPOBAaHUS 1 3PGEKTUBHBIM pueMaM paboThl ¢ IIPOrPaMMHBIMU
komiiekcamu CAD-cucrem;

1.6{- nomy4yeHne HaBBIKOB HAYYHO-HCCIIEA0BATENHCKOM, METOANIECKOM U HHKEHEPHOH paboTHI;

1.7(- npumeHeHne NIpHOOPETEHHBIX NPAKTUUECKUX 3HAHUM AT peIIeHHs] KOHKPETHBIX 3a/1au IIPH IPOXOKICHUU Y4eOHBIX
HPaKTHK U CTIENIPAKTHKYMOB, IIPU BBIIOIHEHHH KypPCOBBIX H BBITYCKHBIX PaboT, a TaKkXKe B JabHEHIICH
npodeccuoHaIbHON JIESITeIbHOCTH.

2. MECTO JUCHHUTIINHBI (MOJYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pazgen) OIT: |B1.B

2.1|Tpe6oBaHus K NpeaBapUTEILHOI MOATOTOBKE 00Yy4aKOIIErocs:

2.1.1|OcHOBBI yripaBiieHHS] TEXHUYECKHMMH CHCTEMaMHU

2.2| JucuunianHbl (MOIYJIM) U PAKTUKH, IS KOTOPBIX 0CBOECHHE JTAHHOI TUCHMILIMHBI (MOIYJIs1) HEOOXOAMMO KaK
npeauiecTByolee:

2.2.1|BbINoJHEHHE U 3al[UTa BBITYCKHOW KBaTHM()UKAITHOHHON paboThI

2.2.2 MO,Z[CJ'II/IpOBaHI/Ie OJICKTPOHHO- BBIYUCIUTCIIBHBIX CPEACTB

2.2.3|IIpenaumnaoMHas IpakTUKa

2.2.4|TIpoexrupoanne CB1C

3. KOMIETEHL AU OB YYAIOIETOCS, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUC LI TAHBI
(MOJILYJIST)

MIK-4: Cnioco6eH mpoBeIUTH UCCIETOBAHNS JIEKTPOHHBIX CpeIcTB U 3J1eKTPpoHHBIX cucteM BKY AKA

MK-4.2. BoInoJiHsieT HAyYHO-HCCJIE0BATE]bCKHE H ONBITHO-KOHCTPYKTOPCKHE PadoThI MPH HCCIeT0BAHUHU JIEKTPOHHBIX
cpeacTB u YIeKTpoHHBIX cucTeM BKY AKA

3HaTh

Ymern

Baanersb

B pe3yabTaTte ocBOeHMS JMCHUIINHBI (MOAYJIs) 00y4YaoMiics T0IAKeH

3.113uaTh:

3.1.1{MeToab! TpEXMEPHOTO MOJECIUPOBAHMUS ISl CO3/IaHUS AIEKTPOHHBIX IPUOOPOB, CXEM U KOHCTPYKIHUH JICKTPOHHBIX
CPEICTB.

3.2|Ymerh:

3.2.1|{IIpumMeHATh Ha IPAKTHKE OCHOBHBIE COBPEMEHHBIE IIPOrpaMMHBIE cpeacTBa Moaenuposanus CAE B cooTBeTcTBHH C
IOCTaBJICHHOM 3a/laueil Mccile10BaHus U MOAEINPOBATH IEMEHTHI U Y3I1bl IPHOOPOB AIEKTPOHHOM TexHUKH B CAD
CHCTEMax C y4eTOM 3aJaHHBIX TPEOOBaHUI.

3.3|Baanern:

3.3.1{Bnazmers cpeacTBaMu aHaIN3a M BBISIBICHHE OIIMOOK IPU HECOOTBETCTBUH Pa3MEPOB COIPSIraeMbIX KOMITIOHEHTOB MPH
9JIEKTPOHHOM COOpKe MOAENN NPUOOPOB HIIEKTPOHUKH.

4. CTPYKTYPA U COJAEP KAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBanue pasnenoB u TeM /Buj 3ansatus/ | Cemectp / | HacoB | Komneren- | JIlutepatypa ®opma
| 3aHsATHS Kvbe 10701 KOHTDOJS

Pa3gen 1. Cemectp 7

1.1 OCHOBHBbIE TOHSTHS 00 aBTOMATH3UPOBAHHOM 7 0
npoextupoBannu U 0 CAD, CAE cucremax
/Tema/




1.2 OCHOBHBIE MTOHATHUS 00 ABTOMaTU3UPOBAHHOM 4 I1K-4.2-3 J1.3
npoektupoBanun 1 0 CAD, CAE cucremax /JIex/

1.3 MeTtoapl TpexMepHOTo MojenupoBanus  /Tema/ 0

14 Mertoab! TpeXMEPHOTO MoAenupoBanus. /JIex/ 4 I1K-4.2-3 J1.7

15 Co3znanue TpexMepHbIX Mmoaenei aeraneit B CAD 4 I1K-4.2-y J1.1
"Kommnac 3D". Pa3paboTka u ohopmiieHue I1K-4.2-B
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOI JOKyMEHTAIINU
¢ nomosto "Komnac 3D".
/J1a6/

1.6 C6opku B CAD cucremax. /Tema/ 0

1.7 Co6opku B CAD cucremax. /Jlex/ 4 [1K-4.2-3 J1.9

1.8 Cospnanue 3D c6opok uznenust B CAD "Kommac 3D". 4 1IK-4.2-Y JI1.5 J11.6
Paspabotka u odopmiieHHE KOHCTPYKTOPCKO- IK-4.2-B
TEXHOJIOTHYECKOW IOKYMEHTAIMU Ha COOPOUYHYIO
eauHALY ¢ nomoisio "Kommac 3D".  /J1a6/

1.9 Mertob! TpexMepHOro MozenupoBanus. COopku B 17 [1K-4.2-3 J1.1
CAD cucremax. [IK-4.2-y
/Cp/ I1K-4.2-B

1.10 JKuzHeHHbIH UK MPpoayKTa. OCHOBHBIC MPOLETYPHI 0
ronazgaronue B oomacts 3agayu CAD, CAM u
CAE-cucrem. /Tema/

111 JKuzHeHHbIH UK MPoayKTa. OCHOBHBIC MPOIETYPHI 4 I1K-4.2-3 JI.12
nonazgaronue B oomacts 3agau CAD,CAM u CAE
cucreM. /Jlex/

1.12 JKu3HeHHBIH IUKI IpogykTa. OCHOBHBIE IIPOLIEAYPHI 17 [1K-4.2-3 JI1.8 JI1.10
MoNaJaonye B [IK-4.2-y JI1.11
obmnactb 3agau CAD, CAM u CAE-cucrem. [1K-4.2-B
/Cp/

1.13 WNmxenepusiii pacuet B CAE cucremax. /Tema/ 0

1.14 Wmxenepusiil pacuet B CAE cucremax. /Jlex/ 4 IK-4.2-3 JI1.13

1.15 Mogenuposanue B "Kommnac 3D" 351eMeHTOB U y3710B 4 [K-4.2-y J1.1J11.2
3IEKTPOHHBIX IPUOOPOB. /J1ab/ T1K-4.2-B J1.4

1.16 MNuxenepusiii pacuetr B CAE cucremax. 17 K-4.2-3 | JI1.14 JI1.15
/Cp/ I1K-4.2-Y

I1K-4.2-B

1.17 Meronbl nHXKEHEPHOTO aHaNMM3a. MeTo ] KOHETHBIX 0
anemeHToB. /Tema/

1.18 Metoabl HH)KEHEPHOTO aHanKu3a. MeTo; KOHEUHBIX 8 IK-4.2-3 JI1.18
21eMeHTOB. /JIex/

1.19 MonenupoBanue B KiCAD 31eMeHTOB U y3JI0B 4 [K-4.2-y | J1.13 JI1.14
JNEKTPOHHBIX MPUOOpoB. /J1ad/ I1K-4.2-B JI1.15

1.20 Onrumu3anus. LeneBas pynakius. MatemaTHaeckast 0
(dhopmynupoBKa 3a1a4u ontuMu3anuu. /Tema/

121 Onrumusanus. Lenesas pyHkiums. MaTtemaruaeckas 4 I1K-4.2-3 | JI1.16 JI1.17
(hopmynHpoBKa 3313241 onTuMH3anuu. /Jlex/

122 Wrorosas arrecranus /Tema/ 0

1.23 Cpnaua 3auéra /UKP/ 0,25 1IK-4.2-3

IK-4.2-yY
I1K-4.2-B
1.24 IlogroroBka k 3a4éty /3auét/ 8,75 IK-4.2-Y
[1K-4.2-B

5. OHEHOYHBIE MATEPHWAJIbBI 1O JUCHHUIIJIMHE (MOY JIIO)




O1eHOYHBIC MaTepUalIbl PUBEACHBI B MIPHIIOKEHUN K paboueii mporpaMMe AUCHHUILIHHBL (CM. TOKyMeHT "OLieHOYHbIC MaTepHabl 1O
qucuumiuie CAIIP 31eKTpoHHBIX CpelncTB")

6. YHAEBHO-METO/MYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHoBHas JUTepaTypa

Ne ABTODBI, COCTABHTEITH 3arnaBue UsnatensctBo, | KommdecTBo/
rof Ha3BaHue ObC
JI1.1 [Topensckas 1O. B., 3D-moxaenupoanue B cpee KOMITAC : mertonuueckue OpeHnoOypr: 2227-8397,
CamoBckas E. A. yKa3aHUsl K IPaKTUUECKUM 3aHATHAM MO JUCIUILTHHE OpenOyprekuit — |http://www.ipr
«KOMITBIOTEpHAS rpadukar rocymapcrBenn  (bookshop.ru/2
bIif yHUBeEpCHUTeT, [1558.html
OBC ACB, 2004,
30c.
JI1.2 |®nepos A. B. Cosznanue geprexeit B KOMITAC-3D LT : yue6Hoe nocobne  |CaHKT- , https://e.lanbo
IMetepOypr: ok.com/book/9
HIY UTMO, 1560
2015, 84 c.
JI1.3 |Banrommuna T.B., Brinonnenne yeprexeii B cucteme Komnac — 3D LT 5.11 : Pszans: PULL ,

Mapkwun B.U., TuxoHoB|MeTomidecKkne yKa3aHus PI'PTY, 2005, [https://elib.rsre

B.IL u.ru/ebs/downl
0ad/297

JI1.4 |Opexos B.B., ®eaymnos |[KOMITAC-3D 5.11 : Metoa.yka3s.k ja6.padote Ps3zans, 2003, 1

CT. léc.

JI1.5 |Canpsikun AH., CAIIP nevarnsix miat KiCAD. : meron. ykas. k 1a0. paboram  |Ps3ans, 2021, 1

To6patos H0.M. 20c.

JI1.6 |Canpeikua A.H., CAIIP nevyarnbix iat KiCAD. Yacts 1: meron. ykas. k. nab. |Ps3anb: PULL ,

Top6atos F0.M. paboTam : MeToaudeckue ykazaHus PI'PTY, 2021, |https://elib.rsre
u.ru/ebs/downl
0ad/3354

JI1.7 |Canpeikun A.H., CAIIP nevarnbix riat KiCAD. Yacts 2: meron. yka3. k. na0. |Pszans: PULL ,

Top6atos 10.M. paboTam : MeToqu9IecKie yKa3aHus PI'PTY, 2022, |https://elib.rsre
u.ru/ebs/downl
0ad/3357

JI1.8 [I'pobep, T. A., I'pobep, |3anaun onTuMU3aiy U YUCISHHbBIE METOIBI : yueOHOe rnocobue [PocToB-Ha- 978-5-7890-
0. B., Hecrepoga, A. B. Jony: ounckoit [1801-9,
rocymapcrBedn  |https://www.ip
bIii TexHu4Yeckuit (rbookshop.ru/
YHHUBEPCHTET, 118036.html
2020, 110 c.
JI1.9 |Kucenes B.T'., Ceprees|YueOHble 3a1aun ONTUMU3AIMU KOHCTpYyKuuil: [IpakTukym Hixuanit , https://e.lanbo
O. A., Cepreesa C. A. Hogropon: ok.com/book/1
HHI'Y um. H. U. [91852
JlobaueBckoro,
2021, 52 c.
JI1.10 |Iep6bunun A. T MeTo/ KOHEUHBIX 3JIEMEHTOB ATl PEIICHUS IMepmb: 978-5-398-
3JIEKTPOTEXHUYECKHX 3a]1au ITHUITY, 2020, |02366-4,
105 c. https://e.lanbo
ok.com/book/2

39726




Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3narensctBo, | Kommuectso/
roj Ha3BaHue ObC

JI1.11 |Banmmna E. A., Mogpenupoanue B cucreme KOMITAC : metonnueckue OpeHnoOypr: 2227-8397,
Eroposa M. A. yKa3aHUs K IPAKTUYECKUM 3aHATUAM 110 JUCHUIUINHE Openbyprekuii — |http://www.ipr

«KOMITBIOTEpHAsI TpadrKar» rocymapctBern  [bookshop.ru/2
bIif yHUBeEpCHUTeT, |1611.html
3BC ACB, 2011,
74 c.

JI1.12 |JIetikoBa M. B., VmxeHepHast 1 KOMITBIOTEpHAs TpadHka : COeAUHEHHe AeTaneii |[Mocksa: 978-5-87623-
Mokperosa JI. O., Ha YepTexkax ¢ MpuMeHeHneM 3d MoJeTMpoBaHusl. yueOHoe Uznarensckuii  |682-1,
berakosa U. B. nocobue Jom MUCuC,  |http://www.ipr

2013, 76 c. bookshop.ru/5
6058.html

JI1.13 |MBanoB A. H. ABTOMAaTH3UPOBAHHOE IPOECKTHPOBAHUE U PACUET Y3JI0B CaHkt- 2227-8397,

OIITHKO- 3J1eKTPOHHBIX prOopoB B CATIP KOMIITAC : yue6Hoe [[TeTepOypr: http://www.ipr
nocobue YHuBepcureT bookshop.ru/6
HUTMO, 2012, 56 [5756.html
C.

JI1.14 |Bonpmakos B. I1., BeInonHeHne cOOpOYHBIX YepTexKel Ha OCHOBE TpexMepHoro  |CaHKT- 2227-8397,
Boukos A. JI., Kpyrnos |MonenupoBanus B cucreme Kommnac-3D : yyeGHOe mocobue [erepOypr: http://www.ipr
A. H. VYHuBepcuTeT bookshop.ru/6

NUTMO, 2008, [6424.html
134 c.

JI1.15 |MBanoB A. H, ExxoBa K.[Pa3paboTka KOHCTpYKTOPCKON TOKYMEHTAI[HH Ha OMTHUKO- CaHKT- 2227-8397,

B., 3nenko A. H. anektpoHubie npudopsl B CATIP KOMITAC [erepOypr: http://www.ipr
VYHuBepcuTeT bookshop.ru/6
NTMO, 2011, 81 [8077.html
C.

JI1.16 |Konakosa U. IT., NmxeHepHast 1 KOMITbIOTepHas rpaduka : yaeOHoe mocodue ExarepunOypr: |978-5-7996-

ITuporosa U. U. VYpanbckuii 1312-9,
benepanpueii  |http://www.ipr
YHHBEPCHTET, bookshop.ru/6
3BC ACB, 2014, [8429.html
92 c.

JI1.17 |borycnasckuit A. A., [KOMITIAC-3D v. 5.11-8.0 : npakTuky™m Ui HAUHHAIOMINX Mocksa: 5-98003-263-
Tpetbsik T. M., COJIOH- 0,

DapacgoHoB A. A. ITPECC, 2016, |http://www.ipr
269 c. bookshop.ru/9
0274.html

JI1.18 |Huxutun M. H., MopenupoBanue cOOpPOUHOI eAUHHUIIBI IS U3YUCHUS Camapa: 2227-8397,
Mockanesa T. C. TpexmepHoro MozenupoBanus B KOMITAC-3D : yueGHOe Camapckuit http://www.ipr

nocobue rocynapctBenn  [bookshop.ru/9
I Texaudeckuit [0635.html
YHUBEPCHUTET,

DBC ACB, 2017,
101 c.

6.3 Ilepeuens nporpaMmMHoro obecrnevyeHusi 1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JTULIIEH3HOHHOTO U CBOOO/IHO PACIIPOCTPAHSIEMOI0 MPOrPAMMHOI0 odecreyeHusi, B TOM YUCJIe 0Te4eCTBEHHOT 0

NMPON3BOJCTBA

HaunmenoBanue

Onucanmne

OneparonHas cuctema Windows

KOMMep‘IeCKaﬂ JIMICH3UA

Adobe Acrobat Reader Csob6oxnoe I1O
LibreOffice Cso6omnoe 10
Kommnexr MIPOrpaMMHOTO obecnieuenus | CBoboHOE TTO

KOMITAC-3DV15 V12 LT

6.3.2 IlepeyeHb HH(POPMALHUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OGECIHEYEHHME JJUCIITUIIJIMHBI (MOY JIs1)




128 yueOHO-aIMUHUCTPAaTUBHBII KopIycC. yuyeOHas ayAuTOpuUs Ul IpoBe-IeHUs yueOHbIX 3aHATui Crennanu3upoBaHHas
Mebenb (24 mocalouHBIX MECT), MarHMTHO-MapKepHas Jocka, MyibTUMenna mpoekrop (Ben-Q), 1 skpaH, 3BYKOBbIC
KOJIOHKH.

IIK: AMD A10-6700/8Gb — 10 wt., AMD A10 PRO-7800B/8Gb — 4 mrt., Intel i3-2120/8Gb — 1 wr., Intel 2 Duo
E7200/6Gb — 1 mt. B03MOXHOCTh TOAKIIOUEHHS K ceTH HHTepHeT M obecrnedeHHeM [OCTyNma B DJIEKTPOHHYIO
nH(opMaloHHO-00pa3oBarenbHyto cpeny PIPTY

155 y4eOHO-aIMHUHUCTPATUBHBINA KOPITyC. YueOHass ayIuTOPHs JUIsS MPOBEICHUS YUeOHBIX 3aHATHI Criennain3upoBaHHas
Me0enb (24 mocagouHbIX MECT), MArHUTHO-MapKepHas 0CKa, MHTEPaKTHBHAs J0cKa, MynbTuMeaua npoekrop (Toshiba),
3BYKOBBIE KOJIOHKHU.

IIK: Intel i5-3470/8Gb — 12 mr., Intel 15-2400/8Gb — 2 wr., Intel 2 Duo E7200/4Gb — 2 1wt. Bo3MOXHOCTE IOAKIIOUEHHUS K
cetu HTepHeT U o0eceueHueM I0CTYIa B 3IEKTPOHHYIO HH(POpMallMOHHO-0pa3oBarenbHylo cpeny PIPTY

157 a y4eOHO-a IMHHHACTPATHBHBIN KOPITYC . ydeOHast ayAUTOPHSI IJIsl IPOBEACHUS YUeOHbIX 3aHATHI Criennain3upoBaHHas
MeOenb (12 mocamouHbIX MeCT), MarHUTHO-MapKepHas nocka, MyiabruMmenua npoektop (ACER), 1 skpaH, 3ByKOBbIE
KOJIOHKH.

IIK: Intel i5-4590S/16Gb — 11 mir., Intel i3 550/4Gb — 1 mr. Bo3MOXHOCTh MOIKIOYEHHsT K ceTd VHTEpHET H
00ecrneyeHrneM JJOCTYIa B AJIEKTPOHHYIO HH(OpMaIlMOHHO-00pa3oBaTenbHyto cpeny PIPTY

8. METOAUYECKHUE MATEPHWAJIBI 11O JTUCITUIIJIMHE (MOAY JIXO)

Metoanueckoe obecriedeHne JUCIUIUINHBI IIPUBEJICHO B IIPUIIOKEHUH K paboyei mporpaMMe TUCHUILUIMHBI (CM. JOKYMEHT
"Metoandaeckue ykazanus nucuutuinabl CATIP snexTpoHHBIX cpeacT")

JOKYMEHT MOAMWUCAH SNEKTPOHHON NOAMUCHIO

noanncAHO ®rboy BO "PrPTY", PIPTY, Kopsuko Bsuecnas 25.09.23 17:17 (MSK) Mpocras noanuce
3ABEAYIOLLMM MeTpoBuy, 3aBeaytowwmii kacdeapon CAMP

KA®E/[IPbI

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, Kopsuyko Bsuecnas 25.09.23 17:17 (MSK) Mpocrtas noanuck
3ABEAYIOLLNM MeTpoBuy, 3aseaytowmii kacdeapor CAMNP

BbIMYCKAIOLLIEN

KA®E[PbI

NoAnnCAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceit 26.09.23 09:31 (MSK) lMpocras noanuce
NPOPEKTOPOM MO YP BsiyecnaBoBuY, MpopekTop Mo y4yebHol paboTe

Onepatop 340 000 "Komnahus "TeHzop" ——




