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COJEPKXAHHUE

. TIACIIOPT PABOUYEM IIPOI'PAMMbBI YUEBHOM
JUCHUTIINHBI

. CTPYKTYPA 1 COJIEP)KAHUE YUEBHOM
JTIUCLIATUIAHBI

. YCJIOBUS PEAJTU3ALIMU YUEBHOI
JIUCLATUIAHBI

. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI
VYEBHOM JIMCUUTUINHBI



1. OBIIIASI XAPAKTEPUCTHUKA ITIPUMEPHOM PABOYEN ITPOI' PAMMBI
YYEBHOM JUCIHUTIJIMHBI «OI1.10. MPUKJIAJTHOE ITPOT'PAMMHOE
OBECIHEYEHHUE MPO®ECCUOHAJIBHOM JEATEJIHBHOCTH»

1.1. MecTo AUCHMIUIMHBI B CTPYKTYpe OCHOBHOWH mpodeccHOHAIbHONH 00pa3oBaTebHOM
NporpaMmbl. yueOHast AMCUUIUIMHA BXOAUT B OOIIENPOPECCHOHATBHBIN UK, UMEET CBS3b C
mucuurmnaot OIL.01 Wmxenepnas rpaduxka m IIM. 03 IlpoekTupoBaHHE 5SJIEKTPOHHBIX
puOOpPOB U YCTPOICTB HAa OCHOBE [1€4aTHOI'O MOHTAXka.

1.2. Heap u njiaHupyeMble pe3yJibTAThl 0CBOEHHS TN CHMIIJIMHBI:

Kon YmMmenus 3HaHus
1K, OK
OK 01— |- paboTtarh ¢ makeramu MNPHUKJIAIHBIX | - IPOrPaMMHbIE IPOJYKTHI U AKEThI
OK 04, OK | mporpamm po(hecCHOHANBHON | MPUKIIAHBIX IPOTPaMM;
09, OK 10 | HanpaBJIEHHOCTH; - Ha3HA4Y€HUe, YCTPOUCTBO,
- HCNOJNb30BaTh HMH(POPMALMOHHO- | KOHCTPYKTHUBHBIE OCOOEHHOCTH,
I[IK 1.1, | KOMMyHUKAlOHHbIE TEXHOJOIMU B | IPUHLMII AEHCTBUS OCHOBHBIX Y3JI0B
I1K 3.1, IIK | npodeccroHanbHON AESITEIbHOCTH; PaauOdJIEKTPOHHOM anmnaparypsl;
3.2. - MOJIEJINPOBATh TUIIOBBIE | - BU/IbI U IIPABUJIA BHIOJIHEHUS
AJIEKTPOHHBIE YCTPONCTBA AIIEKTPUYECKUX CXEM

[IposiBisromMid M JIEMOHCTPUPYIOIINK YBa)KCHUE K JIIOASAM TPYyJa, OCO3HAKOIIHUKA IEHHOCTh
cobctBeHHOro Tpyaa. Crpemsuuiics K (QOPMHUPOBAHUIO B CETEBOM CpeAe JMYHOCTHO U
po(heCcCHOHATLHOTO KOHCTPYKTHBHOTO «ipoBoro ciexa» JIP 4

Bopromuiics ¢ HeBeXeCTBOM, HEKOMIIETEHTHOCTBIO, TEXHO(OOU e, MOBBIIAOIINNA CBOIO
TEXHUYECKYIO KyapTypy JIP 17




2. CTPYKTYPA Y COJAEPKAHUE YYEFHOM JJUCIHUATLIMHBI
2.1. O0beM y4eOHOM TMCHUILUIMHBI U BU/bI Y4eOHO# padoThl

Bua yueOHoii padoThl O0bem yacon
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CHHIIIMHbI 222

B T.4. B (hopMe NPaAKTHYECKOH MOATOTOBKH 38
CamocrosiTeibHas pabora 64
CymMmapHasi yueOHasi HAarpy3Ka BO B3aMMO/IEiiCTBHM C MpenoaaBareieM 158

B TOM YHCJIC:

TEOpeTUIeCKoe 00ydeHne 90

NPaKTUYECKUE 3aHATHS 68




2.2. TemaTn4yeckui IJIAH U coJepKaHNe Y4eOHOH TUCHUNIMHBI

HaumeHoBaHue Conep:xanue yueOHOro MaTepuasa u (popMbl OpraHu3anuM JesTeJbHOCTH OoBbem Koapbl
pa3esioB U TeEM 00y4Jarouuxcs JacoB KOMIIeTEeHIIHIi,
(opmupoBanuio
KOTOPBIX
crnocodcTByer
3J1eMeHT
NPOrpaMMmbl
1 2 3
Paznea 1. IIpukiagHoe nporpaMMHoe ofecrieyeHne CrennajbHoro Ha3HaYeHust 38
Tema 1.1. OcHOBHBIE Coaep:xanue yueOHOro MaTepuaJia 4
STallbl KOMIIBIOTCPHOTO OcHOBHBIC (QYHKIIMH KOMITBIOTEPA TIPH MOJICIIUPOBAaHUU cucTeM. [locTaHOBKaA 3a1a4n, 4
MOJCTAPOBAHHA onpejielicHne 00beKTa MOJICIIMPOBAHHS; pa3paboTKa KOHIETITYAIbHOM MOJIEIH, BBISIBIICHUE
OCHOBHBIX DJIEMEHTOB CHCTEMBI M QJIEMEHTAPHBIX aKTOB B3aUMOCHCTBUS; (OPMATH3AIIHS, IK 1.1, TIK 3.1,
CO3JIaHM€e AITOPUTMAa U HalTUCaHKE POTrPAMMBI; IUTAHUPOBAHUE U IIPOBE/ICHUE IIK 3.2
KOMITBIOTEPHBIX SKCIIEPUMEHTOB; aHAIHM3 M HHTEPIPETALNs PE3YIbTaTOB.
Tema 1.2. OcHOBBHI TemaTnka NpaKTHYECKUX 3AHATHI 8
paboThI B IporpaMMme 1. Onpenenenne 3/1C u BHyTpEHHET0 CONPOTUBIIEHHS] HCTOYHHUKOB ITOCTOSIHHOTO TOKA. 2 OK 01, OK 02,
«Hayvana 31eKTpOHUKHN» 2. VccnenoBaHue 3J1€MEHTOB LieTell IepeMeHHOro TOKa 2 OK 03, OK 04,
3. MccnenoBanue sSIBICHUS pe30HAHCA B IIETIH TIEPEMEHHOTO TOKA 2 OK 09, OK 10
4. ViccnenoBaHnre CUTHaIA IEPEMEHHOTO TOKA 2
Tema 1.3. OcHOBBI TemaTnka NpaKTHYeCKUX 3aHATHI 6
paboTsI B porpamMme 5. Pabora B cpene nporpammbel MathCAD. OcHoBbl moctpoenus Beraucnennii B MathCAD 2
MathCAD 6. Berunciienns 8 MathCAD 2
7. Iloctpoenue rpadukoB ¢pynknuit B MathCAD 2
Tema 1.4. OcHOBBEI TemaTnKka NPaKTHYECKUX 3AHATHHI 8
paboTHI B Iporpamme 8. 3HakoMcTBO ¢ mHTEpdeiicoM mporpamMmmer SPlan 2
SPlan 9. Co3znanue MEeKTPHUUECKON CXEMBI HECIOKHOTO ycTpoiicTBa B SPlan 2
10. Co3aHne meyaTHOM TUIaThl HECIOKHOTO ycTpoiicTBa B SPlan 2
11. ITpoexTrpoBaHue cOOpoOYHOTo uyepTexka rmiarel B SPlan 2
Tema 1.5 OcHoBBI TemaTnka NpaKTHYECKUX 3aHATHHI 14
padoThI B mIporpamMmme 12. 3nakomctBO ¢ nHTepdeiicom nporpammsl Altium Designer 2




Altium Designer 13. Co3nanne GUOIMOTEKH DIIEMEHTOB

14. Co3nanue ycnoBHBIX rpadudyeckux ooo3nauenuii P23

15. Pa3paboTka mocagouHbIX MECT ISl IEYATHOH TUIATHI

16. Co3anue cxeMbl 3JIEKTPUUECKON NPUHIMIHAIBHON HECIIOKHOTO YCTPOHCTBA

AININININ

17. Co3znanue neyaTHOM IJIaThl HECJIOKHOTO YCTPOMCTBA

CamocrosiTesibHas padoTa 00y4YaOIIUXCH:
1. BI)IHOJIHGHI/IC I/IHI[I/IBI/II[yaJII)HI)IX 3a;[aH1/1171 110 HaHpaBJIeHI/IHMZ 8
- Bupl npukitagHoro nporpaMMHOTO 00ecIeYeHUsI.

- UndopmanimoHHble CHCTEMBI TOJCPKKHU PUHATHS PEHICHUI

Bcero 158




3. YCJIOBUS PEAJIN3AIIMA TPOI'PAMMBI YYEBHOM TUCIUTIJIMHBI «OI1.10.
IPUKJIAJTHOE TIPOTPAMMHOE OBECITIEYEHUE TPO®ECCUOHAJBHON
AEATEJBHOCTHW»

3.1. JIns peanuzanuu nporpaMMbl y4eOHOM AUCHMILTUHBL TOJKHBI OBITh MPEAYCMOTPEHBI
CJeYIOIIME CIIeUANIbHBIE TTOMEIICHHUS:
Kabuner «MHbopMaTuku», OCHaIIEHHBIH 000pyJOBaHHEM:

e KOMIBIOTEPHl B KOMIUIEKTE (CHCTEMHBIH OJIOK, MOHHTOp, KIIABHATypa, MAHUITYJIATOP «MBIIIb)»)
WA HOYTOYKH (MOHOOJIOKH),

e JIOKQJIbHAs CETh C BBIXOAOM B MIHTEpHET,

® KOMIUIGKT MPOEKIIMOHHOTO OOOpYyJOBaHUs (MHTEPAKTHBHAs JOCKa B KOMIUIEKTE C
IPOEKTOPOM WJIN MYJbTUMEIUWHBII IPOEKTOP C SKPAHOM)

® [IpOrpaMMHOE OOecIieueHHe.

3.2. UudopmanuoHHOoe odecrieueHue peaaTu3aiuu NporpaMmsl

Jlns peayMzanuu mporpaMmbl  OMOIHMOTEYHBIH (QOHA 00pa30BaTENBHON OpraHU3alUU
JIOJDKEH MMETD TeYaTHBIC W/WJIH 3JICKTPOHHBIE 00pa3oBaTelbHble M HHPOPMAITMOHHBIE PECYPCHI,
pexomennoBanuple  OYMO, i wucnonb3oBaHus B oOpaszoBaTenbHOM mporecce. [lpu
dbopMupoBaHur OHOTHOTEYHOTO POHIA 0OpA30BATEIILHON OpraHu3aIiell BRIOMPASTCS HE MCHEE
OJTHOTO M3JIAaHMSI M3 TICPEUNCIICHHBIX HIDKE TICYaTHBIX W3JJaHUK U (MJTH) 3JICKTPOHHBIX M3JaHUHN B
Ka4CCTBC OCHOBHOI'O, ITPU 3TOM CIIMCOK, MOXKCT 6I)ITB JOIIOJIHEH HOBBIMHU U31AaHUSAMU.

3.2.1. OcHoBHbIE NTeYATHLIE U3AAHUA

1. CunatopoB C.B. Hudopmammonnsie texHonoruu. 3agadnuk. Cepusi: Cpennee
npodeccuonansHoe obpa3oBanue W3marenbctBo:  KmoPyc, 2017. — 254 c¢. - ISBN:
9785406048863.

2. Jlorynosa, O. C. Undopmaruka. Kypc nexkumii : yuebnux st CIIO / O. C.
Jlorynosa. — Cankr-IlerepOypr : Jlans, 2020. — 148 c. — ISBN 978-5-8114-6569-9.

3. 3y6oga, E. I. Undopmaruka u UKT : yuebHOe mocodue / E. JI. 3y6oBa. — CaHKT-
[TeTepOypr : Jlans, 2020. — 180 c. — ISBN 978-5-8114-4203-4.

4. Kypasnes, A. E. UndopmaTuka. [lpaktuxym B cpeae Microsoft Office 2016/2019
: yauebnoe nocobue s CIIO / A. E. XKypasnes. — Cankr-IlerepOypr : Jlans, 2020. — 124 c. —
ISBN 978-5-8114-5516-4.

S. XKypasnes, A. E. KomnbrorepHsiif ananus. [Ipaktukym B cpene Microsoft Excel :
yuebHoe nocodue st CIIO / A. E. Xypasnes, A. B. Makmanos, JI. H. TeiHasikaps. — CaHKT-
[TerepOypr : Jlanp, 2020. — 280 c. — ISBN 978-5-8114-5678-9

6. Kypasnes, A. E. Opranuzanus u apxutekrypa 9BM. BeranciaurenbHble CHCTEMBI
: yauebnoe nocobue s CIIO / A. E. XKypasnes. — Cankrt-IlerepOypr : Jlanp, 2020. — 144 c. —
ISBN 978-5-8114-5450-1.

7. Kynunos, 0. . OcHOBBI coBpeMeHHON MHPOPMATUKH : yuyeOHOE mocoOue ist
CIIO / 10. . Kynunos, ®. @. [Namenko. — Cankr-IlerepOypr : Jlans, 2020. — 256 c. — ISBN
978-5-8114-5885-1.

8. Kynunos, 0. U. IIpakTukym 1o ocHoBaM COBpeMEHHON MH(OPMATUKH : yueOHOe
nocobue ans CIIO / YO. U. Kynunos, ®@. ®. INamenko, A. FO. Kenmuna. — Cankr-IlerepOypr :
Jlanp, 2020. — 352 c. — ISBN 978-5-8114-5893-6.

3.2.2. OcHOBHBIE 3JIeKTPOHHbIE U3TIAHUS
1. Kynpusnos, [I. B. HWudopmanmonnoe obecrneyeHrne mnpodheccuoHaIbHOM

JeATENIbHOCTH: YYeOHMK ¥ NPaKTHKYM Ui CPEJHEro NpoeCCHOHAIBLHOTO oOpa3oBaHus /
J. B. KynpustnoB. — Mocksa : FOpaiit, 2020. — 255 c. — (Ilpodeccuonansaoe obpa3oBaHue). —
ISBN 978-5-534-00973-6. — Tekcr : osnekrponnslidi // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/451935



2. CoseroB, b. . HWHpopManmoHHBIE TEXHOJOTHH : YyYEOHUK [JII CPEIHETrO
npodeccuonansHoro oopazosanusi / b. SI. Coseros, B. B. IlexanoBckwuii. — 7-¢ u3., nepepad. u
nor. — Mocksa : FOpaiit, 2020. — 327 c. — (IlpodeccuonansHoe obpazosanwue). — ISBN 978-5-

534-06399-8. — Tekcer : omekrponnbii //  OBC  HOpaiit [caiit]. - URL:
https://urait.ru/bcode/450686

3. Nudopmanmonnsie TexHojgorud B 2 T. Tom 1: y4eOHHMK [IsI CpeIHEro
npodeccuonanibHoro  oopazoanusi/  B. B. Tpopumon,  O.Il. Uneuna,  B. U. Kuses,

E. B. Tpodbumona ; mon pemaknueir B. B. Tpodpumosa. — Mocksa : HOpaiit, 2020. - 238 c. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-03964-1. — Tekcr : anekTponHsIil // ObC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/451183

4. Nudopmannonnsie TexHomorun B 2 1. Tom 2! y4eOHUK M7 CpEIHEro
npodeccuonansHoro  obpasomBanusi/  B. B. Tpopumos,  O.II. Uneuna, B. W. Kuses,
E. B. Tpodumona ; orBercTBeHHsblii penakrop B. B. Tpodumos. — nepepad. u nom. — Mocksa :
FOpaiit, 2020. — 390 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-03966-5. —
Teker : anextponnsiii // OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/451184

5. [IpoexktupoBanre HHPOPMALMOHHBIX CHCTEM : Y4YEOHHK M TPAKTUKYM JUIS
CpEeIIHETO po¢eCCUOHAITBHOTO obpazoBanust / . B. Hucros, I1. IT. MenbHUKOB,
A. B. 3onotaprok, H.b. Huuenopyk ; nmox oomeit penakuueir /[I. B. UucroBa. — Mocksa :
FOpaiit, 2020. - 258 c. — (IlpodeccuonansrHoe obpazoBanme). — ISBN 978-5-534-03173-7. —
Tekcer : anextponnsiii // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/452680

6. 3yooBa, E. JI. Uadopmaruka u UKT : yae6HOE mocobue / E. JI. 3yboBa. — CaHKT-
[TetepOypr : Jlanb, 2020. — 180 c. — ISBN 978-5-8114-4203-4. — Tekcr : 3neKTpoHHBII // JIaHb :
aJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/148289  (mata
oOpamenusi: 18.12.2020). — Pexxum qoctyma: sl aBTOPH3. MOJIb30BaTENEH.

7. Jlorynosa, O. C. Undopmaruka. Kypc nekumii : yue6bnux s CIIO / O. C.
Jlorynosa. — Cankt-IletepOypr : Jlanp, 2020. — 148 c. — ISBN 978-5-8114-6569-9. — Tekcr :
AJIIEKTPOHHBIN /l Jlanb : AJIIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/148962 (mara oOpamienus: 18.12.2020). — Pexum goctyna: s

aBTOPH3. IIOJI30BATEIICH.

8. Kypasnes, A. E. Unpopmatuka. [Ipaktuxym B cpene Microsoft Office 2016/2019
: yuebnoe nocodue st CIIO / A. E. XKypasnes. — Cankr-IlerepOypr : Jlans, 2020. — 124 c. —
ISBN 978-5-8114-5516-4. — Tekcr : snekTpoHHBIH // JlaHb : 3JIE€KTPOHHO-OMONIMOTEUYHAS
cuctema. — URL: https://e.lanbook.com/book/149339 (mara obpamenus: 18.12.2020). — Pexxum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BaTENEH.

9. Kypasnes, A. E. Komnbrorepnsiii ananus. [Ipaktukym B cpene Microsoft Excel :
yaebnoe nocodue mns CIIO / A. E. Kypasnes, A. B. Makmanos, JI. H. Teiaasikaps. — CaHKT-
[MerepOypr : Jlansb, 2020. — 280 c. — ISBN 978-5-8114-5678-9. — Tekcr : anekTpoHHbIH // JIaHb :
ANEKTPOHHO-OMOMMoTeunast cuctema. — URL: https://e.lanbook.com/book/152625 (mara
oOpamtenus: 27.11.2020). — Pexxum poctyna: st aBTOpU3. MOIb30BATENEH.

10.  XKypasnes, A. E. Oprauuzanus u apxurektypa 9BM. BorunciurenbHble CHCTEMBI
: yuebnoe nocobue st CIIO / A. E. XKypasnes. — Cankr-IlerepOypr : Jlans, 2020. — 144 c. —
ISBN 978-5-8114-5450-1. — Tekcr : anekTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMONIMOTEUYHAS
cucrtema. — URL: https://e.lanbook.com/book/149338 (nata ob6pamenus: 18.12.2020). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIECH.

11.  Kynunos, 10. N. OcHOBBI coBpeMeHHON MH(POPMATHUKH : yueOHOE mocoOue ist
CIIO / 10. . Kynunos, ®. ®. [Namenko. — Cankr-IletepOypr : Jlans, 2020. — 256 c. — ISBN
978-5-8114-5885-1. — Tekcr : anekTpoHHBINA // JIaHb : 3MEKTPOHHO-OMOIMOTEUHAs CUCTEMA. —


https://urait.ru/bcode/452680

URL.: https://e.lanbook.com/book/146635 (mata oGpamienus: 18.12.2020). — Pexxum goctyma:

JUJISL aBTOPHU3. TTOJIB30BATENEH.

12.  Kynunos, 0. U. IlpakTukym 1o 0CHOBaM COBPEMEHHON MH(POPMATHKH : yuyeOHOe
nocobue ansa CIIO / YO. U. Kynunos, ®@. ®. INamenko, A. 0. Kenmuna. — Cankr-IlerepOypr :
Jlanp, 2020. — 352 c. — ISBN 978-5-8114-5893-6. — TekcT : 31eKTpoHHBIH // JIaHb : 3IEKTPOHHO-

OouOaMoTeyHas cucrema.

18.12.2020). — PeskuM mocTyma: Ui aBTOPH3. MOJIb30BaTEICH.

— URL: https://e.lanbook.com/book/146636 (mara oOpamieHus:

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM

JUCHUIINHbBI

PesyabTaThl 00yyeHus

Kpurtepun onenkn

MeToabl OLIEeHKH

3HaHus.

- IPOrpaMMHBIX  MPOAYKTOB U
MaKETOB MPUKIIAJIHBIX IPOTrPaMM.

- Ha3HAYECHHE, YCTPOMCTBO,
KOHCTPYKTHBHBIE 0COOEHHOCTH,

MIPUHIUIT ACHUCTBUS OCHOBHBIX Y3JIOB
PaAMOAIIEKTPOHHON anmnapaTypsl

- YETKOCTb U MTPaBUIIbHOCTh
OTBETOB Ha BOIIPOCHI;

- JIOTUKA U3JI0KEHUS
MaTrepuana;

- SICHOCTb U
apryMEHTUPOBaHHOCTh
U3JI0KEHUSI COOCTBEHHOTO

Brimonnenne
WHIMBUTyaJIbHBIX
3aJaHUH 110 3aJaHHOM
TEMaTHUKE

TecToBbIi KOHTPOJIb

- BWJIBI M IPABUJIA BBITIOJTHEHUS MHEHUS JuddepeHunpoBaHHbII
ANEKTPUUYECKUX CXEM 3a4yeT
Ymenus: - FPaMOTHOCTh IPUMEHEHHUS | DKCIEPTHOE
- pa6OTaTI> C MaK€TaMHU MPUKIIaIHBIX HpOFpaMMHOFO Ha6JHOII€HI/Ie 3a
MporpaMM MpodecCHOHATbHOR obecrieueHus Py PEIICHUH | BBIMTOJIHEHUEM

HaIpaBJICHHOCTH;
- UCITI0JIh30BaTh HH(OPMAIIMOHHO-
KOMMYHHKAITHOHHBIE TEXHOJIOTHH B
po(heCCUOHATBHOM JIEATEIbHOCTH.
- UCIIOJIb30BaTh KOHTPOJIbHO-
U3MEpUTENbHbIE TPUOOPHI,
MOJKJIFOYATh UX K PETyJIHPYEMOU
arnmaparype

po)eCCHOHANIBHBIX 337124,
- CKOPOCTb U TOYHOCTDH
BBITIOJTHEHUS 33/1aHNUS;

- OITUMAJIBHOCTH
BBIOpAHHOTO aNropuT™Ma AJIst
pEIICHUS 3a/1auH.

MPAaKTUYECKUX padboT

HuddepenurpoBaHHbIi
3ayer
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