MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
. YYPEXJIEHHUE BbICIHEI'O OBPA3OBAHUA
"PASAHCKUU I'OCYIJAPCTBEHHbIM PAIMOTEXHUNYECKUU YHUBEPCUTET UMEHH

B.®. YTKUHA"
COI''TACOBAHO YTBEPXIAIO
3aB. BEIyCKaromIei kadenps IIpopekTop o YP
A.B. Kopstako

IIakeThbl NPUKJIAJHBIX IPOTPAMM

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit IIpombli/IEeHHOH 31eKTPOHUKH
VueOHbIi m1an 11.03.03_22_00.plIx
11.03.03 KoHcTpyrpoBaHUE U TEXHOJIOTHS JIEKTPOHHBIX CPENICTB
Kpanudukanus O0akanaBp
®opma 00yueHus o4HAas
O6mas TpyIoeMKOCTh 33ET

Pacnpeneneﬂne YacoB JUCHMIIJIMHBI MO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 5(3.1)

Kypee>) Hroro

Henenp 16

Bun 3ansatui i PII v PII

Jlexuuu 24 24 24 24
JlabopaTopHsie 16 16 16 16
IIpakTuueckue 8 8 8 8
Mnas koHTaKTHASA 0,25 10,25 10,25 0,25
pabora
HUroro ay. 48,25 148,25 148,25 |48,25
KonrakrtHast pabora 48,25 148,25 148,25 |48,25
Cawm. pabora 51 51 51 51
Yacel Ha KOHTPOJIb 8,75 8,75 8,75 8,75
Htoro 108 |108 108 |108

r. Psa3ann



ITporpammy cocTaBUII(1):

K.m.H., ooy., Hearnos B.C.

Pabouas mporpaMma AUCIUILTHHBL

IMakeThl NPUKJIAXHBIX POrPAMM

paspaborana B coorBercTBuU ¢ PI'OC BO:

®I'OC BO - GakanaBpuat mo HarpasieHH0 moarotoBku 11.03.03 KoHcTpyHpoBaHUe U TEXHOJIOTHS IEKTPOHHBIX CPEACTB (MIPHUKa3
Muno6pHayxu Poccun ot 19.09.2017 r. Ne 928)

COCTaBJIEHAa Ha OCHOBAaHUY yueOHOTO IUIaHa:
11.03.03 KonctpyrnpoBaHue ¥ TEXHOJIOTHS AIEKTPOHHBIX CPEJICTB

YTBEPKIESHHOTO YU€HBIM coBeTOM By3a OT 28.01.2022 mpotokoin Ne 6.

PaGouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

IIpoMbILILJIeHHOI 3JIEeKTPOHUKHI

IIporokom ot 07.06.2022 . Ne 12
Cpoxk gelictBust nporpaMmsl: 2022-2026 y4.r.
3aB. kadenpoii Kpyrinos Cepreii AnekcanapoBuy



Buzupoanue PILJI 151 ucnoiHeHus1 B oUepetHOM y4eOHOM roay

Pabouas mporpamma repecMoTpeHa, 00CyKIeHa U 0100peHa Juis
ucronHenus B 2023-2024 yueOHOM Toay Ha 3aceTaHny Kabeapsl
IIpoMbIlIJIeHHOI JIEKTPOHUKHT

IIpotokomor 2023 1. Ne

3aB. kadenpoit

Buzuposanue PIIJI nns ucnonHenusi B ouepeHoM yueOGHOM rogy

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa IS
ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceqaHuu Kadeapbl
IIpoMbllILIeHHOM YJIEKTPOHUKHT

IIpotoxomor 2024 1. Ne

3aB. kadenpoi

BusupoBanue PII/] 115t ucno/iHeHUsI B 04epeiHOM Y4eOHOM roay
Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa U ogo0peHa s
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceqaHuu Kadeapbl

IIpoMBbIIIJIEHHOM JIEKTPOHUKH

IIporokomor 2025r. Ne

3aB. kadenpoi

BusupoBanmue PIIJI x5 ucnonHenusi B ouepeTHOM y4eOGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa s
ucnoyiHenus B 2026-2027 yueOHOM roay Ha 3acegaHuu Kadeapsl

IIpoMBbINIJICHHOI 3JIEKTPOHUKH

IIpotokonmor 2026r. Ne

3aB. kadenpoi




1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

1.1|Ienbro ocBOCHUS AUCLMIUIUHEI «IlakeThl IPUKIATHBIX POTPaMM» SBIAETCS (POPMHUPOBAHKE Yy OYAYIIMX CHELUAINCTOB
TEOPETUYECKUX 3HAHUU M NMPAKTUYECKUX HABBIKOB B YACTH U3YYEHHsI IPOTPAMMHBIX KOMILJIEKCOB aBTOMATU3UPOBAHHOTO
MPOEKTHPOBAHUS, IPOTPaMM JUIsl MOJISITHUPOBaHUS (PU3NUECKUX SBICHUH WM IPOLIECCOB, IPOTPaMM JUISl YIIPaBICHUS
000pyI0BaHHEM C YHCIIOBBIM IIPOTPAMMHBIM YIIPaBICHHEM JJIsl OCYIIECTBICHHUS TEXHOJIOTMYECKOTO MPoLecca B paMKax
npodeccnoHaIbHON IESITEIbHOCTH.

1.2|OcHoBHBIE 3a/1a4l OCBOCHUS YUCOHOM AUCIUILITHHEIL:

1.3(1. ocBoeHME MaKkeTOB MPUKIJIAAHBIX IPOTPaMM UL peJaKTUPOBAHMS TEKCTA, IEKTPOHHBIX TaOIHI U 6a3 JTaHHBIX.

1.4]2. ocBoeHHUE MTAKETOB NPUKIAHBIX IPOrPaMM KOHCTPYKTOPCKOTO Ha3HAUYEHUS, TPEXMEPHOTO MOJICITUPOBAHUS, Pa3pabOTKH
MeYaTHbIX IUIAT U T.II.

2. MECTO JUCHHUATIINHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBI

Huxn (pasgen) OIT: |E1.B

2.1|TpedoBaHus K NpeABAPUTEILHOI MOATOTOBKE 00y4aK0IIErocs:

2.1.1|Y4eOHas npakTHKa

2.1.2|Y4eOHas npakTHKa

2.1.3|Y4ebHas npakTika (03HAKOMHUTEIIbHAS)

2.1.4|Y4eOHas npakTHKa

2.1.5|Y4eOHas npakTuka

2.1.6|Y4eOHas npakTuka (03HAKOMHUTEIIbHAs)

2.2| AncuumianHbl (MOAYJIM) ¥ NPAKTUKH, VISl KOTOPBIX 0CBOEHHE TAHHOI TUCHMIUIMHBI (MOIYJIs1) HEOOXOAMMO KaK
npeaulecTByIOLEe:

2.2.1|TTIpon3BoACTBEHHAS TIPAKTHKA

2.2.2|Teopust HaIE)KHOCTH JIEKTPOHHBIX CPEACTB

2.2.3|Teopus TouHOCTHU B pa3pabOTKe KOHCTPYKIMI U TEXHOJIOTHIH

2.2.4|TennoBble NPOLECCHI B AIIEKTPOHUKE

2.2.5|Texnonoruueckas (IPOEKTHO-TEXHOJIOTHYECKAsT)

2.2.6| TexHo10THSI MPOU3BOJICTBA YCTPOMCTB ABTOMATHKH M DIICKTPOHUKHI

2.2.7 ABTOMaTI/BI/IpOBaHHOG MPOCKTUPOBAHUE Monyneﬁ CBEPXBBICOKOYACTOTHOT'O AMWAIla30Ha

2.2.8|KouctpyupoBanue u paspaborka B

2.2.9|KoHcTpyHnpoBaHUe U TEXHOJIOTHS dJIEKTPOHHBIX CPENCTB Ha 0a3e mporpamMmmupyembix BUC

2.2.10|Muxkpormonockossie CBY ycrpolicTBa

2.2.11|ABTOMAaTH3aIMsI CUCTEM YIPABICHUS BHEITHUMH HCHIOIHUTENBHBIMU YCTPOHCTBAMU

2.2.12|BrinonHeHye 1 3al1uTa BbITyCKHOHN KBann(UKAMOHHONH paboTh

2.2.13|Mukponporeccopbl ¥ MUKPOKOHTPOJUIEPHI

2.2.14|TTpeamumioMHast paKkTUKa

2.2.15|IIpousBoCTBEHHAs IPAKTUKA

2.2.16|Texnonoruueckas (MpOEKTHO-TEXHOJIOTHYECKAsI) IPAKTHUKA

2.2.17|BpimosHeHNe 1 3a01UTa BBITYCKHON KBaTH(UKAHOHHON paboThI

2.2.18|pegaumioMHast paKkTUKa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCH, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUITJINHBI
MOoAayJis)

YK-3: Cnioco6en ocyniecTBJIsATh COLMAJIbHOE B3aMMO/eiiCTBHE M PeaIn30BbIBATHL CBOIO POJIb B KOMaH/e

YK-3.1. Y0eauTe1bHO BbICTPAUBAET CHCTEMY APryMEHTOB IIPH B3aHMO/elicTBUU B KoMaH/le. BiiusieT Ha npuHsiTHE perueHui

3HaThL

3aKOHBI TIOCTPOCHUS APTyMEHTHPOBAHHBIX BBICKA3bIBAHHUN
YMmern

OTJIMYATh JIOXKHBIC APTYMEHThI OT HCTHHHBIX

Buaanernb

TEXHUKAMH apryMEHTaI[UH

YK-3.2. OcymiectBiasier 00MeH nndopManueii, SHAHUSIMA U OMBITOM C WIEHAMH KOMAaH/IbI; OI€HUBAET WIeH APYTHX YJIE€HOB
KOMaH/bl ISl JOCTHKEHUS MOCTABJIEHHOW LeTH




3HaTh

OCHOBHBIE KOMMYHHKAaTHUBHBIE CTPATETMH B3aMMOECHCTBHSI B KOMaH/E

YMmern

CHUCTEMAaTH3UPOBATh U CTPYKTYPUPOBATh U OLICHUBATH HEOOXOAUMYIO HH(POPMALIUIO JIJIsl pellicHHs MPOPECCHOHAIBHBIX 3a/1a4
Baagern

KOMMYHHKATHBHBIMHU U TICUXOJIOTUIECKUMH NMPUEMAaMH BIUSHUS TPU yYaCTHH B IUCKYCCHIX U MPUHSATHUS KOJJIEKTUBHOTO PEIICHUS

IIK-4: CniocoGeH cTpouTh (pu3nyecKue U MaTeMaTHYeCKHe MO/eJIM MPUOOPOB, CXeM, YCTPOICTB H YCTAHOBOK YJIEKTPOHUKHU U
HAHO03JIeKTPOHUKH PA3JHYHOro (PYHKIMOHATHLHOI0 Ha3HAYEHH S, HCNIO0JIb30BaTh CTAH/IaPTHbIE IPOrPaMMHBIE CPEACTBA HX
KOMIBIOTEPHOT0 MOJeIMPOBAHNS U MTPOBOJAMTH AHAJIM3 Pe3yJIbTATOB

[K-4.1. IIpoBoaANT MOAeIMPOBAHNE M HCCIET0BAHMS (PYHKIMOHATBHBIX, CTATHYECKNX, THHAMHYECKHX, BpEMEHHBIX,
YaCTOTHBIX XaPaKTePHCTHK NPUOOPOB, CXeM, YCTPOHCTB U YCTAHOBOK JIEKTPOHUKH M HAHOJIEKTPOHUKH PAa3JIHYHOI0
(pYHKIMOHATILHOTO HA3HAYEHUS

3HaTh

YMmern

Baaners

IIK-2: Cnioco6eH BHIMOJIHATH 00padoTKy pe3yJbTATOB U3MepPeHHii U HCIILITAHNI ONBITHBIX 00pa31oB U3jeanii ""cucrema B
Kopmyce"

IIK-2.1. Boinosausier npoextupoBanue u opopmiienue KJI B o6ciyxuBaommx u npoexktupywomux noacucremax CAIIP

3HaTh

YMmern

Baagersb

B pe3yabTaTe ocBOeHUS JMCHUILTUHEI (MOAYJIs1) 00y4yaromuiics 10J:KeH

3.1|3unaTh:

3.1.1|Buzbl 1 BO3MOXKHOCTH COBPEMEHHOI'0 MPOrPaMMHOT0 00ecHeyeH sl U1 IPOSKTUPOBAHMS U Pa3pabOTKH AIIEKTPOHHBIX
YCTPOICTB;

3.1.2|[TpuHIums! GYHKIMOHUPOBAHHS COBPEMEHHOTO IPOrPAMMHOTO 00eCTIeYeHH ST

3.2|Ymerh:

3.2.1|Pa3pabaTeiBaTh BHEIIHU# BU] 3JIEKTPOHHBIX YCTPOHCTB B 0HOM U3 coBpeMeHHbIX CATIP;

3.2.2 PaSBO,I[I/ITL NEYaTHBIC IUIAThI C UCIIOJIB30BAHUEM COBPEMECHHOT'O IPOTrPpaMMHOTO 06CCHC‘-I€HI/IH;

3.3|Baanern:

3.3.1|O6paTHO# pa3pabOTKH MPOMBIIIIICHHBIX U3/ICIIHIT;

3.3.2|Pa3BoaKy MeYaTHBIX IUIAT;

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOAY JIA)

Kon HaumenoBanmue pa3nesioB u TeM /Buj 3ansitusi/| Cemectp / | Yacos | Kommneren- | Jlurepatypa ®opma
| 3anaTHs Kvnce 11701 KOHTDOJS

Pa3nea 1. Buasl nporpaMmMHoro odecnedeHnmusi.

11 IIporpammHuoe oGecrieuenue oOero u 5 0
CHenMaIbHOTO Ha3HavyeHus. [IporpamMmMel u
MaKeTHl IPOTPaMM, OIIEPALIOHHBIE CUCTEMBI,
cpelpl pa3pabOTKH U KOMITUJISTOPBI.

/Tema/
1.2 Jlexums 1 /JTex/ 5 2 JI1.6 JI1.11
1.3 CamocrosTenbHast mpopaboTKa BOIPOCOB, 5 4

paccMOTpeHHBIX B Jiekuuu /Cp/

14 TexcToBbrit pegakTop «BIOKHOTY», XpaHeHHE 5 0
nH(OpMAIK Ha KOMIbIoTepe. TeKCTOBBIH
npoueccop Word. @opMaThl TEKCTOBBIX JaHHBIX,
penakrop popmyn B Excel. /Tema/

15 Jlexuus 2 /Jlex/ 5 2 JJ1.2J11.1
JI1.14

1.6 Ipaktuueckue 3anstus 1 /Tlp/ 5 4 JI1.1




1.7

CamocrosTenbHas mpopaboTKa BOIPOCOB,
PacCMOTPEHHBIX B JIEKIMH. [1oAroToBKa K
naboparopHoii padote. /Cp/

Pa3nen 2. [IpeacraBieHne TaHHBIX B
NMPOrpaMMHOM 00ecTieYeHUH.

21 XpaHeHUe TaHHBIX, TAOIHUIIBI CAMBOJIOB U

KOJIMPOBKH. AHAIOTOBBIE U II(POBBIE CUTHAIIBL.

Huckperuzanums, AT u ALIIT.

/Tema/
2.2 Jlexuus 3 /Jlex/ J1.12
2.3 CamocrosrenbHas mpopaboTKa BOIIPOCOB,

paccMOTpeHHBIX B siekuun /Cp/

Pa3nea 3. Ilpouecec KOHCTPYHPOBAHUS M3/e/IH.
3.1 Orarnbl KOHCTPYUPOBAHUS H3/ICIHS OT HJICH 10

npousBojcTBa. [IporpammHoe obecrieueHue,

MOMOTaloIIee Ha KaKIO0M dTare.

/Tema/
3.2 Jlexuus 4 /JTex/ JI1.3
3.3 CamocrosrenbHas mpopaboTKa BOIIPOCOB,

paccMOTpeHHBIX B siekiun /Cp/
3.4 IIporpamma Altium Designer.

Haznauenne nporpammer. [IporpaMmusie Moxynm u

oubauoreku. [Iporecc pa3paboOTKH IJIaThl B

nporpamMme Altium Designer.

/Tema/
3.5 Jlexuus 5 /JTex/ JI1.3J12.1
3.6 JlabGopaTopHas padora 4 /J1ab/ JI3.7
3.7 CamocrosrenbHast mpopaboTKa BOIPOCOB,

PacCMOTPEHHBIX B JeKIHH. [1oaroToBKa K

naboparopHoii padote /Cp/
3.8 IIporpammer CAD/CAM: SolidWorks, Fusion360.

®dopmatst 3D moxeneii.

TIporpamMMsl 111 aBTOMAaTH3UPOBAHHOTO

NPOEKTUPOBaHUS u3aenuit. OTiumaus u ooume

4yepThl. BosamoxxnocTu nporpamm SolidWorks u

Fusion360. Pactipoctpanéunsie popmats 3D

Mmozenell. CriocoObl XpaHEeHUsI TPEXMEPHBIX

JIAHHBIX.

/Tema/
3.9 Jlexuus 6 /JIex/ J1.7

JI1.13J12.1

3.10 JlaGopaTopHas padora 1 /J1ad/ JI3.6
311 CamocrosrenbHast IpopaboTKa BOIPOCOB,

paccMOTpeHHBIX B jiekuuu. [Toaroroska k

nabopaTtopHoit pabote /Cp/
3.12 OO6patHoe MoJenTMpoBaHue (peBepc HHKUHUPHHT).

TIpouecc obpaTHoro MoaenupoBanus. Bumasl 3D

ckaHupoBaHus aeraneid. [Iporpammer mist 3D

CKaHMPOBaHUs U OOPATHOTO MPOCKTHPOBAHHUS.

/Tema/
3.13 Jlexuust 7 /Jlex/ JI1.7

JI1.13J12.1

3.14 JlaGoparopnas pabora 2 /J1a6/ JI3.5
3.15 IIpaxTuyeckue 3anarus 2 /I1p/ J3.1




3.16 CamocrosrenbHast IpopaboTKa BOIPOCOB, 5 4
PacCMOTPEHHBIX B JIeKIHH. [loaroroBka K
nabopatopHoit pabote /Cp/

Pa3nen 4. MaTemaTuuecKkne MeTOAbI PACY€TOB.
Cumyasiuum (U3NYECKUX MPOILECCOB.

4.1 MKP, MI'D, MKD3 s cumyisiiuu Gu3n4ecKux 5 0
MPOLIECCOB.

MaremaTHYecKiue METOIBI IS pacyéra
(uzndeckux npoueccoB. OcoOeHHOCTH,
JIOCTOMHCTBA M HEJIOCTATKU. [IpuMephl CUMYIISIIMA
(hU3HUYECKUX TPOLIECCOB.

/Tema/
4.2 Jlexuus 8 /Jlex/ 5 4 JI1.5 J11.8
4.3 Jla6opaTopHas padora 3 /J1ab/ 5 4 J13.2
4.4 CamocrosTenbHast MpopaboTKa BOIPOCOB, 5 8

PacCMOTPEHHBIX B JIeKIHH. [10Ir0TOBKA K
naboparopHoii padote. /Cp/

Pa3nen 5. I10 u npoToko.sl Aas padotsl ¢ UITY

5.1 TIporpammer muis cosaanus gcode. CTpykTypa 5 0
gcode.

IIporpamma Cura. Cnaiicepsr 3D mMopmeneii.
Komannps! ynpasnenuns UITY crankamu, opmat
gcode. CTpykTypa KOMaH/I.

/Tema/
5.2 Jexius 9 /Jlex/ 5 2 JI1.4 J11.10
5.3 TIpakTuueckue 3anstus 3 /TIp/ 5 2 JI3.3
5.4 CamocrosrenbHast mpopaboTKa BOIPOCOB, 5 4

paccMOTpeHHBIX B jiekiuu /Cp/
55 IIporokomns! ynpasnenus ycrpoiictBamu SPI, 11C, 5 0

UART.

®dopmartsl epeavy JaHHBIX MEXYy KOMITBIOTEPOM
u nnepudepuiiHpIMI ycTporcTBaMu. OTINYKS 1

0COOEHHOCTH.
/Tema/
5.6 Jlexmms 10 /JIex/ 5 2 JI1.1 J11.9
5.7 KoHcynbranus 1 0TBETHI Ha BOIPOCHI [0 KypCy U 5 0,25
3auéry o auciumuinae /MKP/
5.8 Hroroselii 3auér no gucuuruinye /3auét/ 5 8,75
5.9 CamocrosTenbHas mpopaboTKa BOMPOCOB, 5 7

PaccMOTPEHHBIX B JIeKIUH. [10roToBKa K 3auéTy
no aucuurnae. /Cp/

S. OHEHOYHBIE MATEPHUAJIbI IO JTUCIHIUIIJIMHE (MOJY JIIO)

OHeHO‘IHBIe Marepuajbl MIPUBCACHBI B IPUJIOKCHUHN K pa6oqel?1 nporpaMme IUCHUIUIMHBIL.

6. YYAEBHO-METOAUYECKOE 1 HH®OPMAIIMOHHOE OBECHEYEHUE JUCHHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas iuTeparypa

6.1.1. OcHoBHast TUTEpPaTypa

Ne ABTOpBI, COCTaBUTENN 3arnaBue Wznarenscrso,
roj

Konnuectso/
HasBanue DbC




Ne | ABropsl, cocraBuTenu 3arnaBue WznarenbctBo, | KommuectBo/
rof Ha3BaHue ObC

JI1.1 |Cramxkesnu, 1. P., Pa6ota ¢ TekcroBeiMu fokymeHTamu B LibreOffice Writer : YenstOnHCK: 978-5-93407-
CasenbeBa, C. B., yuebHoe nocobue YenssOnHCKUIH 080-0,
Baseesa, 1. X. HHCTHTYT https://www.ip

pa3BUTHS rbookshop.ru/
npodeccronansy |120666.html
HOTO

o0pa3oBaHus,

2021, 80 c.

JI1.2 |Kmoues A. O., Wutepdeiicel nepudepuitHbIX YCTPOUCTB CaHkT- 2227-8397,
Kossi3una /1. P., TetepOypr: http://www.ipr
Ierpos E. B., VuuBepcurer bookshop.ru/6
ITnarynos A. E. UTMO, 2010, 6472.html

292 c.
JI1.3 |Tlonskor A. H., Pa3paboTka ymnpapJsiFoux nporpamm uist crankos ¢ UITY. Openoypr: OI'Y, [978-5-7410-
Huxuruna 1. O. Cucrema NX. @pesepoBanue : yueOHoe mocobdue 2016, 171 c. 1314-4,
https://e.lanbo
ok.com/book/9
8003
JI1.4 |Kasepuna U. C. IMakeTs! MPUKIATHBIX TPOTPAMM O(HUCHOTO Ha3HAYEHHUS Tomck: , https://e.lanbo
yuebHOe mocobue CubI'MYV, 2017, |ok.com/book/1
104 c. 13529

JI1.5 |Bypnaesa D. T, Jleopa |O0pabotka u npencrasienue qanaeix B MS Excel CaHKT- 978-5-8114-
C.H. TTetepOypr: 8951-0,

Jlans, 2022, 156 |https://e.lanbo
c. ok.com/book/1
85903

JI1.6 |Boporuk T. H., Coznanue 1u(ppOBBIX TPEXMEPHBIX MOJICNICH B IPOrpamMmMe Mocksa: PTY , https://e.lanbo
bapanosa H. C., Fusion 360. Yacts 1 : MeToauueckne ykazanus o BeimoianeHno| MUPDA, 2021, |ok.com/book/2
Kuszes 4. O. IPaKTUYECKUX PaboT 66 c. 18810

JI1.7 |Mopenkosa O. 1., Pa6ora B Tabmmurom mporeccope LibreOffice Calc Hosocubupck: |, https://e.lanbo
IMapuauesa T. . CubI'YTH, 2021,|ok.com/book/2

84 c. 57279

JI1.8 |XaxaeB U. A., Texuonoruu 06pabotku Tabnuunoit nHpopmaimu B LibreOffice | Cankr- 2227-8397,

Kyuunckuii B. @. IetepOypr: http://www.ipr
VYHuBepcuTeT bookshop.ru/6
UTMO, 2016, |[8202.html
177 c.

J1.9 |Cocenko B. B., CucreMa aBTOMAaTH3UPOBAHHOTO MPOEKTHPOBaHus nedaTHeIX  (HoBocubupek:  |2227-8397,
Snnmesckast A. T, miat - Altium Designer : yae6H0€ mocodue Cubupckuit http://www.ipr
3a6emnuH JI. 1O. rocynapcreens  |bookshop.ru/9

biit yausepcuter |0599.html
TEJIEKOMMYHHUKA

UH U

“HPOPMATHKH,

2019, 198 c.

JI1.10 |3y6enko B. JI., Cuctemsl ynpasnenus crankos ¢ UITY : yueGHoe mocobue Camapa: 2227-8397,

EmenssnoB H. B. Camapckuit http://www.ipr
rocynapctBens  |bookshop.ru/9
pIii Texanyeckuii (0916.html
YHUBEPCHTET,

OBC ACB, 2016,
204 c.




Ne ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, | KommuectBo/
rof Ha3BaHue ObC
JI1.11 |Knynnukosa O. B., MeTo1 KOHEYHBIX 3JIEMEHTOB JIJIsl MOJICIMPOBAHHUS YCTPOHCTB 1 |PocToB-Ha- 978-5-9275-
Mamoxos C. I1., cHucTeM : yueOHoe rocobue Jony, Taraupor: [3277-3,
Amnwnkees M. B. WznarensctBo  |http://www.ipr
1OxHOrO bookshop.ru/9
tdenepamproro  |5789.html
YHUBEPCHTETA,
2019, 85 c.
JI1.12 |Tykramsimes B. C. [TakeTpl NPUKJIAAHBIX MPOTPAMM : Y4eOHO-METOIUUECKOE Tepms: 978-5-398-
nocooue TTHUITY, 2017, |01906-3,
65 c. https://e.lanbo
ok.com/book/1
61208
JI1.13 |ITmaronosa O. B., KoMmIsroTepHoe TBEPAOTENBHOE TAPAMETPHIECKH - Mocksa: PTY , https://e.lanbo
Pynenckuii P. B., ynpasisemoe mozenupoBanue B CAITP SolidWorks. basoseiii  |MUPDA, 2020, [ok.com/book/1
Hosukos E. C. Kypc : yueOHOe mocodue 71c. 63913
JI1.14 |Conparkun A. B., BaezneHue B METOJ] KOHEUHBIX 3JIEMEHTOB : yueOHoe nocodue  |CaHKT- 978-5-907324-
Bapanoga E. C. TTetepOypr: 05-3,
BI'TY https://e.lanbo
"Boenmex" uM. |ok.com/book/1
J.®. Ycrunora, |72238
2020, 123 c.
JI1.15 |CBusizoB A.A. BriBoa nH(popMaIuy uepes mocie0BaTeIbHbIN MOPT Psi3ans, 2000, 1
MIEPCOHAIBHOTO KOMITbIOTEpa : MeTo/1.yKa3.k j1ab.pabote 12c.
6.1.2. JlonomHuTEBLHAS JUTEpPATypa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | Kommuuecto/
rox Ha3zBanue DbC
JI2.1 |Duankosa E. A., TBepIOTebHOE MOIETMPOBAHNE W TIPOYHOCTHBIE pACUETHI B Bouorpa: , https://e.lanbo
Bunorpanosa 10. B.,,  [mporpamme SOLIDWORKS : MeToanyeckue ykasaHus BI'MXA um. ok.com/book/3
[leBuyk B. b., bapoHos H.B. 13997
B. ., T'onpenuuiay O. Bepemaruna,
H. 2022,27 c.
6.1.3. MeTonnueckue pa3padoTku
No ABTOpBI, COCTaBUTEIH 3arnaBue W3narensctBo, | Komuuectso/
rox Ha3zBanue DbC
JI3.1 [|JleiikoBa M. B., WmxeHepHast 1 KOMITbIOTepHas rpaduka : coeinHeHne netaneii |Mockaa: 978-5-87623-
Moxkpenosa JI. O., Ha 4YepTekax ¢ mpuMeHeHueM 3d MoaeaupoBaHus. ydeOHOe Wznarenbckuii  |682-1,
Berukosa U. B. nocobue Hdom MUCHC,  |http://lwww.ipr
2013, 76 c. bookshop.ru/5
6058.html
JI3.2 |Kosanenko Buk.B., TemnoBoit anamu3 coopku B Solidworks Simulations : Pszans: PULL ,
Kynasuna H.1O., Meroaudeckue yKazaHus PI'PTV, 2013, |https://elib.rsre
Mlamxkuna I'A. u.ru/ebs/downl
0ad/1125
JI3.3 |l'amos, E. C., AIIUTHBHBIE TEXHOJIOTHH B JU3aiiHE U XyI0XKECTBEHHOM Jluneuk: 978-5-88247-
Kykymikuna, B. A., 00paboTke MaTepuaioB : yyeOHoe mocobue Jluneuxwnit 931-1,
Yepnsimosa, M. 1., rocyaapctBeHH  |https://www.ip
Xeunarmawnam, 1. T. blif TexHUueckuit (rbookshop.ru/
YHUBEPCHUTET, 92842.html

OBC ACB, 2019,
72 c.




Ne ABTOpBI, COCTaBUTEIH 3arnasue UsparenscrBo, | Konuuecrso/
rof Ha3BaHue ObC
J13.4 KommsroTepHoe MOIETMPOBAHNE TMHAMUYECKUX CHCTEM CaHkT- , http://e.lanboo
cpencreamu solidworks. MeToiuyeckue yKa3aHust IetepOypr: k.com/books/e
MI'VIIC, 2015, |lement.php?
l4c. pll_id=81639
JI3.5 |Cysopos A. I IMpumenenne CAIIP Autodesk Fusion 360 B mpoMbinuieHHOM — |CaHKT- 978-5-507-
nu3aiine. JlabopaTtopHsblil mpakTHKyM : yuebHoe nocobue aiusi  |IletepOypr: 44554-7,
BY30B Jlans, 2022, 116 |https://e.lanbo
c. ok.com/book/2
61311
JI3.6 |IIpuxoxmeko . B., VYuebHO-MeToanueckoe nocodue mo padore ¢ budbiamorexkamu B |Mocksa: MUDT, |978-5-7256-
AlipaneTsH A. A. Altium Designer : yaue6HOE mocodue 2022, 180 c. 0985-1,
https://e.lanbo
ok.com/book/3
09332

6.3.1 [lepeyeHb TUMEH3HOHHOTO ¥ CBOOOTHO PACIPOCTPAHSIEMOT0 MPOTPAMMHOI0 00ecnevYeHusi, B TOM YHCJIe 0TeYeCTBEHHOT0

6.3 l'[epeqel-[b nporpammMHoOro odecneyeHus1 U an)opMaunonHux CIIPABOYHBIX CUCTEM

NMPOU3BOJCTBA
HaunmenoBanue Onucanue
LibreOffice Cso6omnoe [1O
Inkscape Caob6omanoe ITO
Blender Coboanoe 1O
LibreCAD Cso6omuoe [10
T-Flex CAD 3D VYueOHas cereBast Bepcusi Ha 50 momb3oBateneit (Homep nuieHsuu 500005055,
06ECCPOUHO)
KiCad Caob6omanoe ITO
KOMPAS-3D-LT-V11 Csoboguoe I1O
OmneparonHas cuctema Windows Kommepueckas THLeH3Hs
Bexropuslii rpaduueckuii penaktop Inkscape  |Cobogunoe I1O

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

obpa:

3oBaresibHyIo cpeay PIPTY

209 1abopaToOpHBI KOpIyC. HOMENIEHHE MJsI CaMOCTOSTENIFHOW pPalOThl OOyYarolIMXCsl, KOMITBIOTEPHBIH Kitacc
CrnenuanuzupoBaHHas mebenb (21 mocasouHbIX MecTa), MAarHUTHO-MapKepHas 1ocka. MynbTUMeana mpoexkTop, 1 sKkpaH.
IIK. Bo3aMOXHOCTh MOIKITIOUEHHs K ceTH VHTepHeT M oOecneyeHHeM IOCTyna B DIEKTPOHHYIO HH(YOPMAaUOHHO-

8. METOAUYECKHUE MATEPHWAJIBI IO AUCIHHUIIJIMHE (MOAYJIIO)

Metoandeckoe obecriedeHre TUCIUIUINHBI IPUBEIICHO B MIPUIOKEHUH K paboyei mporpaMme JUCHUTLTUHBL.

[IOKYMEHT MOAMUCAH 3JTEKTPOHHOW NOAMNUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii
3ABEAYIOLLUMM AnekcaHapoBwuY, 3aBeaytolmii kacdeapoii M3J1
KA®E/PbI

noAanncAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreit
3ABELIYIOLLMM AnekcaHapoBwy, 3aBeaytolmin kacdeapoii M3J1
BbIMYCKAOLLIEM

KA®E/PbI

noAnnCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreit

MPOPEKTOPOM IO YP AnekcaHapoBuy, 3aBeaytolmin kacdeapoii M3J1

®reoy BO "PrPTY", PIPTY, Kopsuko Anekcein
BsuecnaBoBwuy, MpopexTop no y4ebHoli paboTe

Onepatop 340 000 "Komnaxus "TeH3op"
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MpocTtaa noanucb

MpocTtas noanucb

Mpocrasa noanucb

Mpocrasa noanucb




