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1 HACHOPT MPOI'PAMMBI MEXKJIUCHUIINIMHAPHOI'O KYPCA

Hcnoib30BaHHE CHCTEM ABTOMATH3MPOBAHHOIO NIPOEKTHPOBAHHUS

1.1 Ob1acTh NPpUMEHEHUsI TPOTrPAMMBI

[Iporpamma MeXAUCHUILIMHAPHOTO Kypca (najnee pabouas mporpamma) — sBIISETCS
4acThbl0 OCHOBHOHM MpoQecCHOHANbHON 00pa30BaTeIbHON MPOTrpaMMbl B COOTBETCTBHH C
®I'OC no cneunansaoctu CITO 09.02.01 KomnboTepHble cCTEMBbI M KOMILIEKCHI (0a-
30BOH TIOJITOTOBKH).

[IporpamMma MeXIHCIUITMHAPHOTO Kypca MOXKET OBITh MCIOJIB30BaHA B JIOTIOJIHH-
TETBHOM MpodeccnoHaTEHOM 00pa30BaHUK M MPOPECCHOHATBHON MOATOTOBKE paOOTHH-
KOB B 00JIACTH BBIYMCIIMTEIHLHONW TEXHHUKH, KOMIBIOTEPHBIX CETEH M TEIEKOMMYHHKAITHHA
IIPU HAIMYUU CpeJIHETO (MOJTHOT0) 00111ero oopasoanusi. OnbIT paboThl HE TpeOyeTCs.

1.2 MecTo MeKIMCHUILIMHAPHOIO Kypca B CTPYKTYpe OCHOBHOM mnpodeccuo-
HAJIbHOM 00pa3oBaTe/IbHOM POrPAMMBI:

MexnucuumHapHelil Kype «/crnonp30BaHne CUCTEM aBTOMATU3UPOBAHHOTO IIPO-
€KTUPOBAHUS» OTHOCUTCS K BAPUATUBHOW YacTH MPOPECCUOHANBHBIX MOIYJIEH y4eOHOro
IUIaHA.

1.3 Heau u 3aga4yu MeXIUCHUIVIMHAPHOTO Kypca — Tpe0oOBaHUsl K pe3yJibTa-
TaM OCBOEHHSI MEKIMCUUIIMHAPHOIO Kypca

B pesynbrare oCBOCHHS MEXIUCIMUILUIMHAPHOTO Kypca OOYYarOIIMICS TOJDKEH
UMETh PAKTUYECKUIN OIBIT:

— TPOCKTUPOBaHUS ITU(MPOBHIX YCTPOUCTB HA OCHOBE MAKETOB MPHUKJIAIHBIX MPO-
rpamm;

— IPUMEHEHHS] HOPMATUBHO-TEXHUUYECKUX JTOKYMEHTAIIUH;

B pesynbrare oCBOCHHS MEXIUCHMILUIMHAPHOTO Kypca OOYYaIOIIMICS TOJDKEH
YMETh:

— BBIMOJHATH TPEOOBAHUS TEXHUYECKOTO 3aJlaHWs Ha MPOSKTHPOBAHUE IU(PPOBHIX
YCTPOWCTB;

— TPOEKTUPOBATH TOIMOJOTHIO MEYATHBIX IUIAT, KOHCTPYKTUBHO-TEXHOJOTHUUECKUE
MOJIyJIA IEPBOTO YPOBHSI C MPUMEHEHHUEM MaKEeTOB MPUKIAIHBIX TPOTPAMM;

— pa3pabaThiBaTh KOMIUIEKT KOHCTPYKTOPCKOW JOKYMEHTALMHM C MCIOJIb30BAHUEM
CAIIP;

— BBIMOJHATH TPEOOBAHUSI HOPMATUBHO-TEXHUUECKON TOKYMEHTAIUH;

B pe3ynbrare OCBOEHMS MEXIUCUMILUIMHAPHOTO Kypca OOYy4YaroMIMICS TOJKEH
3HATh:

— npasuiia 0hOpMIIEHUS CXeM HU(DPOBBIX YCTPOUCTB;

— OCHOBHBIE 33J1a4 U ATaIlbl TPOCKTUPOBAHUSI ITU(DPOBBIX YCTPOUCTB;

— ocobennoctu npumeHeHus CAIIP, makeTbl mpUKIIaIHBIX POTPaAMM;



— HOPMAaTMBHO-TEXHHYECKYIO JOKYMEHTALMIO(MHCTPYKLMH, PErIaMEeHThl, IpoLe-
Iypbl, TEXHUYECKUE YCIOBUSI, HOPMATHUBBI.

B pe3ynbrare 0CBOEHUS TUCUUIUIMHBI O0YUYaOIUICS JOKEH UMETh TPaKTUYECKUIM
OIIBIT:

— wucnoab3oBath UKT ITPH BBIIIOJIHCHHUHN HpO(i)GCCI/IOHaJII)HBIX 3aga4

1.4 PexomeHayemMoe KOJIHYECTBO YACOB HA OCBOEHHE NMPOrPaMMbl MeKIUCIH-

IUVIMHAPHOT0 Kypca:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromerocs — 117 yacoB, B TOM 4Hce:
00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOydaromierocst — 80 4acos,;
KOHCYJIbTalluM — 12 4acos;

CaMOCTOSITENILHOM paboThl 00y4Jaroerocs — 25 4acos.



2 PE3YJIBTATBI OCBOEHUSA MEXK/INCIUIIVINMHAPHOI'O KYPCA

PesynpraTtoM OCBOGHHS MEKIUCIMILIMHAPHOTO Kypca SIBISCTCS OBJaJICHUE
obyuarotumucs npodeccuonanbubiMu (I1K) u o6ummu (OK) koMneTreHuusIMu:

Kopn HaumenoBanue pe3yjbrara 00y4yeHus

Pa3pabatbiBaTh cxembl HIU(PPOBBIX YCTPONUCTB HA OCHOBE UHTETPAIBHBIX CXEM
pa3HOM CTENEHU UHTErpaluu

[1K 1.3 | Ucnonb30BaTh CpecTBa U METO bl aBTOMATU3UPOBAHHOTO MTPOESKTUPOBAHMSI
npu pa3paboTke MUGPOBBIX YCTPOMCTB

K 1.2

3. CTPYKTYPA U COAEP KAHUE MEK/INCHUIIVIMHAPHOI'O KYPCA
3.1. O6beM MeKIMCUUIIJIMHAPHOTO KYpca H BUAbI Y4eOHOii padoThI

Bup yueOHoM padoThI Oo0bem ya-
COB
MakcumasbHasi yueOHasi HATpy3Ka 117
Oo0s13aTeIbHAA aYAUTOPHAA Y4eOHASl HATPY3KA 80

B TOM 4HUCJIC:

| JIeKUMOHHBIE 3AHATHA 48

PAKTUYECKUE 3aHITHUS 32
CamocrosiTesibHasi paboTa 00y4arwinerocs (Bcero) 25
B ToMm uucie:

IToBTOpHAs paboTa HaJl y4eOHBIM MaTepUaIoM 4
[ToaroroBka K MpakTUYECKUM 3aHSITUSM 6
M3yueHre HOpMAaTUBHBIX TOKYMEHTOB 4
PaboTa ¢ KOHCTIEKTOM JIEKITUI ¥ Y4eOHOU JIUTEpaTypoi 6
IToaroroBka Kk UTOTOBOI aTTeCcTAllUN 5
Kouncyabranumn 12

Hrorosas arrecrauus B popme IK3amena




3.2 TemaTudecKkuii miaH u coaeprxkanue JECONOMDIICIITUINE]

HanmeHnoBanue pasiesioB Mex- Copneprkanue y4eGHOT0 MaTepHaJa, 1adopaTopHbie padoThl M MPAKTHYECKHE 3aHsI- O0bem yacoB YpoBeHns
JUCHMILTHHAPHOTO Kypca (M/K) THSl, CAMOCTOSATEIbHAs1 padoTa 00y4aloIHXCcH, KypcoBasi padoT (MPoeKT) OCBOCHHS
U TeM
1 2 3 4
Tema 1 Beenenue Copep:xaHue yueOHOI0 MaTepHaJia
1. [Ipouecchl XU3HEHHOTO IUKIIA U3AEIHS. 2
2. ABTOMaTHU3UpPOBaHHbIE CUCTEMBI Ha ATalax XM3HEHHOTO IIMKJIA TEXHUYECKUX 5
00BEKTOB
3. ABTOMAaTH3UpPOBaHHbIE CUCTEMBI B HaykoeMKkux oTpaciax. CAIIP B koHcTpyupo- 2 1
BAHUU U3JEIUI
CamocrosTenbHasi paboTa 00y4aromuxcsi
1. Pabora ¢ koHCIIEeKTOM JIeKIUH 1 yaeOHOH IuTepaTypoit 2
Tema 2 Cuctembl aBTOMaTH3UPO- ConeprkaHue y4eGHOT0 MaTepHuaja
BaHHOTO TIPOCKTUPOBAHHUSI 1. Hasunauenune CAIIP Altuim Designer.
2. Otarnsl IpOEKTHPOBAHMUS. 2
3. ITnatdopma Altium Designer 2
CamocrosiTeJibHasi padora 00y4arouuxcs
1. I IToBTOpHAs paboTa HaJ y4eOHBIM MaTEPHAIIOM 2
Tema 3 3nakomctBo ¢ atgopmoii | Copepikanue yueGHOro MaTepualia
AltiumDesigner 1. | Cucremusie TpeboBanus. MHTEepdeiic momp3oBares. YpaBieHUe MaHSIIMI 2
2. Twumsl ipoekToB B Altium Designer 2
3. | BasoBble anemenTs! paboThl B cpeae Altium Dcsigner. CicTeMHbIe HACTPOHKH 5 2
(System)
4, Nudopmanmonnas moaaepskka Altium Designer 2 2
IIpakTnyeckue 3aHATHS
1. | Hactpoiika kondurypannu. Co3naHue madIoHOB POPMATOK. 4
CamocrostesnsHas paboTa 00yJaromuXxcst
1. | Pabora c KOHCIIEKTOM JICKIIUH ¥ YIeOHOW TUTEpaTypoi 2
2. | IloBropHas paboTa HaJl yaeOHBIM MaTepHAIOM 2
Tema 4 Pazpabotka 6uOimoTex u Copep:xanue yueOHOI0 MaTepuaJa
Mo/IesIell KOMITOHEHTOB 1. | Konnemums 6ubarorek Altium Designer 2 2
2. Coznanue OUOIMOTEKN CUMBOJIOBH MOCA0YHBIX MecT. PeakTupoBanue 6ubimo- 2 3
TeK.
IIpakTHYyecKkue 3aHATHSA
1. | Co3nanue ycnoBHBIX rpaduuecKkux 0003HaYeHUH HJIEMEHTOB 4
2. | Co3nanme ycloBHBIX rpaduuecKkux 0003HaYEHUH JIEMEHTOB 4




3. | Pa3paboTka nocaJo4HBIX MECT Ha IIEYaTHOH IUIaTe 4
4, Pa3paboTka mocagoYHBIX MECT Ha MeYaTHOH IIaTe 4
5. | YmakoBKa BBIBOJIOB KOHCTPYKTHBHBIX JIEMEHTOB 4
CamocTosiTeIbHasi padoTa 00y4alouXCs
1. IToaroToBKa K MPaKTUIECKUM 3aHATHAM 4
2. | M3yyenue HOpPMaTHBHBIX JOKYMEHTOB
Tema 5 Pazpabotka anextpruecknx | Conep:kaHue y4eGHOro MaTepuajia
TMPUHIUITAATEHBIX CXeM 1. | Hactpoiika pegaktopa cxeM. Co3aHue U IOAKIIIOYCHNE POPMATKA 2 2
2. TTonck KOMIIOHEHTOB, MTOAKIIOYEHHE OMOIHOTEK 2 3
3. | UHCTpYMEHTHI co3maHus cxeMbl. [opsaue KiaBumm. 2 3
4. | CuHXpOHM3AIMA CXeMbI ¢ OMOIMOTeKaMH KOMIOHEHTOB. ABTOMaTHIECKas 1epe 2 3
HyMepanusi KOMIIOHEHTOB CXEMBbI
5. | IlpoBepka cxembl 1 HCHpaBiIeHNE OMNOOK. PeakTupoBanue cxem. 2 2
6. | MHOroaucTOBBIC N MHOTOKaHAJIbHBIEC IPOEKTH. HaBUranus B MHOTOJINCTOBOM 2 2
MPOEKTE
7. [oryueHne BRIXOIHOM JOKYMEHTAIIUI 2 3
IIpakTnyeckue 3aHATHS
1. Co3zianue cXeMbIJIEKTPUUECKONIPUHLIUITUATIBHON 4
CamocrosiTe1bHasi padoTa 00y4alouuXxcs
1. | IloaroToBKa K MPaKTHYECKUM 3aHATHAM 2
2. | W3yyenue HOpPMaTHBHBIX JOKYMEHTOB 2
Tema 6 PazpaboTka neuatHsix iat | Copep:kaHue y4eGHOro MaTepuasia
1. | Hacrpoiika penakropa miat. Pa3zpaboTka KOHCTPYKTHBHBIX NTapaMeTPOB MeYaT- 2 2
HOH ILIaTHI.
2. CuHxpoHU3aIws cXeMbl U mwiaTel. [lanens PCB. 2 3
3. | YcraHoBka mpaBuil IpOeKTUPOBaHuUsl. Pa3MelieHne KOMIIOHEHTOB. 2 3
4. | OcoOCHHOCTH MMITOPTA U IKCIIOpPTA IIIaT 2 2
5. | IlomyueHne BBIXOHON TOKYMEHTAIIUU 2 3
IIpakTHyecKue 3aHATHS:
1. | Pa3menieHre KOHCTPYKTHBHBIX JIEMEHTOB Ha 1e4aTHoi riate. TpaccupoBka 4
negaTHbIX wIaT B CATIP Altium Designers aBTOMaTH4eckoM pexxnuMe.
CamocTosiTe1bHasi padoTa 00y4yalouuxcs
1. | Pabora c KOHCIIEKTOM JIEKIMH ¥ ya9eOHOU IuTepaTypoit 2
2. TloaroroBka K UTOrOBO aTTeCTAI[UN 5
Koncynpranuun 12
Bcero: 117




4 YCJIOBUSA PEAIN3BALIIMU ITPOI'PAMMBI MEXIANUCIHUIIIN-
HAPHOTI'O KYPCA

4.1 TpeGoBaHMs K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHNYECKOMY 00ec-
Ne4YeHH 0

Peanuzanmsi mporpaMMbl MEKIUCIUTIIMHAPHOTO Kypca TpeOyeT HaIndus
y4eOHOTO KaOWHEeTa MPOCKTHUPOBAHUS ITU(PPOBBIX YCTPOUCTB; JlabopaTtopuu cOop-
KW, MOHTa)Ka M SKCIUTyaTaIliy CPEJCTB BRIYUCIUTEIHLHON TEXHUKH.

O6opynoBanue yueOHOro kabuHera: pabounii CTOJI U IEPCOHATLHBIE KOMIIBIOTEPHI
TexHuueckue cpeacTBa OOy4YEHUS: KOMIBIOTEpBI, MPUHTEp, IJIOTTEp, CKaHep,
MYJIbTUMEIUUHBINA TPOEKTOP, IKPaH.

O6opynoBaHue J1adopaTopuu U paboOYNX MECT JJabOpaTOpUU: IEPCOHATBHBIE KOM-
MBIOTEPHI, PUHTEP, TIOTTEP, CKAHEDP.

4.2 YyeOHO-MeTOaAMYeCKOe W WH(OPMAIMOHHOE oOeclevyeHUue JMCIH-
IUTAHBI

4.2.1 TlepeuyeHb OCHOBHOI W JONOJHUTEIbHOH y4eOHOM JIUTEpaTypPbl, HE00-
XOIMMOI IJI51 0CBOEHHSI MeKTUCIMILIMHAPHOT 0 Kypca (MoayJis):

OCHOBHBIE HCTOYHUKH:

1. IlpoexTrpoBanue UH(HOPMAIMOHHBIX CUCTEM: YUEOHHK U NPAKTUKYM J1Jis
CIIO / Yuctos /I. B., Mensnukos I1. I1., 3omoTtapiok A. B., Huuenopyk H. b. ; mon
o6m. pen. Yuctosa /[.B. - Mocksa : U3znarensctBo HOpaiit, 2019. - 258. - (Ilpo-
dbeccuonanpHoe oOpazoBanue). - ISBN 978-5-534-03173-7 : 639.00. URL:
https://www.biblio-online.ru/bcode/437463

JlomoTHUTENhHBIC NCTOYHUKH:

1. Poros, Brmagumup AnekcanapoBud. TeXHHUYECKHE CpECTBAa aBTOMATH-
3anmu 1 yrpasieHus : Yueonuk s CI1O / Poros B. A., Uynakos A. [I. - 2-e u3n.
; ucnp. u jgo1. - Mocksa : U3natensctBo FOpaiit, 2019. - 352. - (Ilpodeccronans-
Hoe oOpasoBanue). - ISBN 978-5-534-09807-5 : 839.00. URL.: https://www.biblio-
online.ru/bcode/438434

4.2.2 Tlepeuenb MH(POPMANHOHHBLIX TEXHOJIOTHH, MCMOJIbL3YyeMbIX NMPH OCY-
LIECTBJICHUA 00pPa30BaTeJILHOIO Ipolecca N0 AUCLMILVIMHE, BKJIKYas IepevyeHb
MPOrPAMMHOI0 o0ecrieyeHusi 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

[Tpu ocy1iecTBIEHUH 00pa30BaTEIBHOIO MpoIlecca CTYACHTAMH U ITPero/ia-
BaTEJIbCKUM COCTABOM HCIIOJIB3YIOTCS CIIEAYIOIee MPOrpaMMHOE OOeCICUeHHE:
Microsoft Office (Excel, PowerPoint, Word u 1. 1), Open Office, Jltonukc (6ec-



IUTATHOE TIPOrpaMMHOE o0ecrieueHne mupokoro kiacca), ILrermucter (Altium De-
signer), mporpaMMHoOe oOecIieueHne JIEKTPOHHOI0 pecypcea caiita Altium.

[Tpu ocymiecTBIEHNN 00pa30BaTEIBHOTO MpoIlecca CTYACHTAMH U MIPeToa-
BaTEIbCKUM COCTABOM HCIOJB3YIOTCS CICAYIOIIHe MHPOPMAIMOHHO CIIPABOYHBIC
CUCTEMBI: dJIEKTpOoHHAas Onbmrorednas cucrema «tOpait», DINeKTpOHHBIN KaTajaor
Hayunoii oubnuoreku BI'TY, Buprtyanbasie cipaBouHbie cityx0bl, bubnuoreku,
AHTIIOS3BIYHBIE PECYPCHI U TIOPTAIIBI 10 CHCTEMaM aBTOMAaTH3UPOBAHHOTO MPOCK-
TUPOBaHUA TMEYaTHBIX IaT, lIpodeccronanpHas TOMCKOBas cucTtema Science
Direct, unsre CC.

4.2.3 TlepeyeHns pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHHUKALIMOHHOI ce-
TH « IHTEepHET», HEOOXOAMMBIX VIl OCBOCHUS TUCIUILIMHbI:

1. Cuctembl aBTOMaTuzupoBaHHOTOo mnpoektupoBanus (CAIIP). — Dnek-
TpoH. JaH. — Pexxum nocryna:http://www.twirpx.com/files/informatics/sapr/
2. IlpoexTupoBaHHME aBTOMATHU3HPOBAHHBIX CHCTEM. — OJIEKTPOH.JaH. —

Pexxum nocryna: http://window.edu.ru/window/catalog?p rid=62097

3. Ilnetimuctel mo Temam | Computer Aided PCB Design Software. — Dnek-
TpoH.maH. — Pexum moctyna: https://www.altium.com/altium-designer/ru/feature-
playlists



5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA MEXINUC-

LUATIJIMHAPHOT'O KYPCA (BUJIA TPO®ECCHOHAJILHOW JIESI-
TEJbHOCTH)

KOHTpOJIb H OOCHKA PC3YyJIbTaTOB OCBOCHUA MCKINCHUIINIMHAPHOTO KypCa
OCYHICCTBILICTCA IIPCIIOAABATCIICEM B IIPOLICCCC IPOBCACHUSA ITPAKTHUYCCKUX 3aHA-
TUU W BBIITOJHECHHUS 06y‘{aIOHlI/IMI/ICSI HHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HC-

CJI€JIOBAHUH.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKH pe-
3yJIbTATOB 00y4Y€eHUs

BBIIIOJIHEHHE TpPEeOOBaHUN TeEX-
HUYECKOTO 33JaHUsl Ha MPOEKTHPOBA-
HUE U(GPOBBIX YCTPOMCTB

- OLICHKA BBIMOJHEHHUS MPAKTUYECKOTO 3a/a-
HUS;

-3K3aMeH (KBaTH(PUKAIMOHHBIN) 110 MOJTYJIIO;
-OLIEHKA 3alIUThl KYpCOBOI pabOTHI

IMPOCKTUPOBAHHC TOITOJIOTHH
IICYaTHBIX IJ1arT, KOHCTPYKTHBHO-
TCXHOJIOTHYCCKUX MOI[YJ]Gﬁ IICPpBOIO
YPOBHA C IIPHUMCHCHHCM IIAKCTOB
MMPUKIIaIHBIX IIPpOTpaMM

- OLICHKA BBINOJHEHHUS IPAKTUYECKOT0 3a/a-
HUS;
- TEKYIIIUA KOHTPOJIb;

pa3paboTka KOMIUIEKTa KOH-
CTPYKTOPCKON JOKYMEHTAIlMK C WC-
nons3oBanueM CAIIP

- OLICHKA BBINOJHEHHUs IPAKTUYECKOTO 3a/a-
HUS;

- TEKYIIIUA KOHTPOJIb;

-OIICHKA 3alllUThl KypCOBOM paboThI

BBINIOJIHEHUE TpeOOBaHUW HOp-

- OLICHKA BBIIIOJIHCHUA NPAKTHYCCKOI'O 3a1a-

MaTHBHO-TEXHUYECKOW  JTOKyMEHTa- | HH% .
-OLIEHKA 3alUThl KypCOBOM pabOThI
0205
npaBuia OQOPMIICHUS CXEM | - TeKYIIHH KOHTPOIb,

1IU(POBBIX YCTPONCTB

-3K3aMeH (KBaTM(PHUKAIMOHHBIN) 110 MOIYIIIO

OCHOBHBIC 3aJa4ud H JTallbl

- TeKYILIUA KOHTPOJIb;

IIPOCKTUPOBAHHUS nUQpOBBIX | “K3aMEH (xBanmM(PUKAMOHHBII) IO MOAYITIO
YCTPOMCTB

0C06€HHOCTI/I HpI/IMeHeHI/IH - OIICHKA BBITIOJIHCHUSA MPAKTUYCCKOTO 3a/1a-
CAIIP, nakeThl NpPUKIATHLIX IIpo- | HAA
rpaMm - TEKYyIIUHU KOHTPOJIb

HOPMATUBHO-TEXHUYECKYIO JO- | - OLCHKA BBINOIHEHNUS IPAKTHIECKOTO 3a/1a-
KyMEHTAM0 (MHCTPYKIMH, peria- | HH% o

- OLICHKA 3alUTHl KYpPCOBOH paOOThI

MEHTBI, TIPOIEHYPHl, TEXHHYECKHE | - 1 yp p

YCIIOBUS, HOPMATHBBI

-3K3aMeH (KBAIN()UKALMOHHBIN) 10 MOAYIIO

10
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