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1. OBIIASI XAPAKTEPUCTHKA PABOYEW IIPOTPAMMBI YYEBHOM
TACIAILIAHEI

1.1. O6snacTs npuMeHeHHs pabodeii MporpaMmMel

PaGouas mporpamma yueOHON mucuriuebl «/HGOpMalMOHHBIE TEXHOJIOTHH B
po(eCCHOHANBHOMN NESTEFHOCTH SBIIIETCS YaCThIO OCHOBHOM 00pa30BaTenbHOM MPOrpaMMbl
B cootBeTcTBHE ¢ PI'OC CIIO no cnermansaoctd 08.02.09 MoHTax, HajlagKa U 9KCILUTyaTalys
3IIEKTPOOOOPYIOBAHHUS MPOMBIIUICHHBIXH TPaXTAHCKUX 3JaHHH, YTBEP)KAECHHOIO IIPHUKa30M
MumnuctepcTBa 0oOpazoBanus U Hayku Poccuiickoit ¢enepanuu ot 23 sHBaps 2018 r. N 44
ykpynHeHHo# rpymimbsl moarotoBku 08.00.00 TexHuka U TEXHOIOTHS CTPOUTENBCTBA.

1.2. MecTo QUCHUILIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMBbI:
Vuebnas mucuuiumba «HMOPMAaIOHHBIE TEXHOJIOTHH B MPOQECCHOHATBHON NEITENFHOCTHY
SBJIsSIETCS  00s3aTeNBPHOM YacThio 0O0ImenpodeccCHOHATBHOIO IHMKIAa IPHMEPHOH OCHOBHOM
obpa3zoBatenbHoit mporpamMmsel B cooTBeTcTBHU ¢ ®I'OC mo cnenuansHocTy 08.02.09 MoHTax,
HaJIa[IKa | SKCIUTyaTanus 3JeKTpoo0opyI0BaHus IPOMBIIIIEHHBIX ¥ IPXIAHCKUX 3[aHUH,.
Vuebnas guciummbHa «MHQOpManMOHHBIE TEXHOJNOTMHM B  IpodeccHOHAIBHOU
NeATeTFHOCTH» obecrednBaeT GopMupoBaHue MPo(hecCHOHATBHBIX U OOIUX KOMIIETEHIIHH 110
BceM Bumam gnesrensHoctd ®PI'OC mo cmnemmansHocTH 08.02.09 MonTax, Hamagka H
9KCIUTyaTalMsl 3JIEKTPOOOOPYIOBaHHS IPOMBIIUIEHHBIX M TpaxkJaHckux 3maHui. Ocoboe
3HAUYeHHe NUCHHUILIHHA HMeeT pu ¢popmupoBanuu U pa3sutua OK 09.

1.3. lleas 1 m1aHupyeMble Pe3y/JIbTAThI 0CBOCHHSA JHCIHIIIMHbI:

Kon HaumeHoBaHHe pe3y/ibTaTa 00y4eHUs

[IK 1.1 | Oprann3oBBIBaTh U OCYIIECTBIIATH SKCILUIyaTalMIO 3JIEKTPOYCTAHOBOK
IPOMBIIIICHHBIX U TPAKIAHCKHUX 30aHUM;

IIK 2.3 | Opranu3oBBIBaTh U MPOU3BOAUTH HATAAKY U HCIBITAHUS YCTPOUCTB
AIIEKTPOOOOPYAOBAHHUS POMBIIIUICHHBIX W IPAKIAHCKUX 31aHUM;

I[IK 2.4 | YgacTBOBaTh B IPOEKTUPOBAHUH CHJIOBOIO U OCBETUTEIHHOTO
3JIEKTPOOOOPYHOBAHHSI.

[1K 3.2 | Opranu30BbIBaTh ¥ MPOU3BOIUTE HATAAKY U UCIIBITAHHs YCTPOMCTB BO3IYIIHEIX U
KaOeNIbHEIX JTHHHM;

[IK 3.3 | Opranu30BEIBaTh ¥ MPOU3BOIUTE SKCILTYaTalMIO JJIEKTPUUECKUX CETEH;

[1IK 3.4 | YyacTBOBaTh B IPOEKTUPOBAHUH SIEKTPHUYECKHUX CETEH.

[IK 4.3 | YuacTBOBaTh B pacueTax OCHOBHBIX TEXHHKO-9KOHOMHUYECKUX IIOKA3aTEIIEH;

OK 01 | BeiGupats crioco0sI perneHust 3a1a4 IpodhecCHOHATBHOM JEITEIbHOCTH
IPUMEHHUTEIHHO K pa3IMIHBIM KOHTEKCTaM,;

OK 02 | OcyluecTBIATE IIOMCK, AHAIIA3 ¥ HHTEPIPETAIHIO HHYOpMaIUH, He0O0X0IUMOR IS
BBINTOJTHEHHS 33024 MPO(HECCHOHAIBHOM e TEIbHOCTH;

OK 03 | [InanMpoBaTh U pealn30BBIBATE COOCTBEHHOE NPO(ECCHOHATBHOE U INYHOCTHOE
pa3BUTHE;

OK 04 Pa6oTaTh B KOJUIEKTUBE U KOMaHE, 3G (PEKTHBHO B3aUMOIEHCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, KIIMEHTAMH,

OK 05 | OcymecTBIATh yCTHYIO ¥ MHCEMEHHYIO0 KOMMYHHKAIHIO HA TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepaiyu ¢ yIeTOM OCOOEHHOCTEH COLUATIBHOTO U KYJIETYPHOIO
KOHTEKCTa;

OK 06 | [IposiBIsTH rpakAaHCKO-IATPHOTHYECKYIO MIO3UIHIO, IEMOHCTPUPOBATh OCO3HAHHOE
IIOBEIEHHE HA OCHOBE TPATUITMOHHBIX 00IEYEIOBEYECKUX [IEHHOCTEN;

OK 07 | CozelicTBOBATh COXPAHEHHIO OKPYIKaIOIIel cpefpl, pecypcocOepeXeHHIO,




3¢ GEeKTHBHO IEHCTBOBATH B UpE3BbIYAHHBIX CUTYaLHsX;

OK 08 | HMcmonb30BaTh cpeacTBa GU3MICCKOM KyIbTyphI JUI COXPAHEHHUS U YKPEILIICHHUS
3JI0POBBS B MpoIiecce TpoPecCHOHATBHOMN NESTEBHOCTH U MOANEPIKAHHUS
HEOOXO0IMMOro ypoBHs (pr3HdYecKoi IOATOTOBICHHOCTH;

OK 09 | Hcmons3oBaTh HHGOPMAIIHOHHBIE TEXHOJIOTHH B IPOGECCHOHAIBHON AESTEIbHOCTH.

B pe3ynbraTte ocBOeHHS Y4eOHOMH qUCIUILTHHEI 00Y9arOIMUCS TODKEH

yMeTb:

- TI0JTB30BAaThCS MAKETAMH CIEHATH3NPOBAHHBIX IIPOrpaMM AT IPOEKTUPOBaHUs, pacyeTa U
BBIOOpA ONTHMAIBHBIX IAPAMETPOB CUCTEM 3JIEKTPOCHAOKEHHUS;

- BBHIIIOJIHATH PacUeThl JIEKTPUUECKUX HArpy30K;

- BBIIIOJHATH MIPOEKTHYIO JOKYMEHTAIIMIO C YUE€TOM IIEPCOHAIIBEHOIO KOMITBIOTEPA;

3HATH:

- IaKeTHI CIEeNUATH3UPOBAHHBIX [IPOTPaMM [UIS pacyeTa ¥ IPOEKTUPOBaHHs CHCTEM
3IIEKTPOCHA0KEHUS;

- IMETh MTOHATHE O TEXHUYECKUX PEIIEHUSX 10 IPUMEHEHUIO MUKPOIIPOLIECCOPHOM U
MHKPOKOHTPOJIJIEPHOM TEXHUKH B 3JIEKTPOIHEPrETHKE;

- IMETh MTOHATHE O MPOrPaMMHUPOBAHIH MUKPOKOHTPOJLIEPOB.



2. CTPYKTYPA M COJAEPKAHUE YYEBHOU JUCIATIINHBI

2.1. O6beM y4edHO# TUCHUIIMHBI H BUABI Y1e0HOI padoThI

Bup yue6Hoii pa6oThI O0BeM gacoB
O0neM 00pa3oBaTeIbHOI NPOrPaMMBI 54
CamocrosiTeJibHasA padoTa 4
CymmapHas yueOHasi Harpy3ka BO B3aHMO/€eiiCTBHH ¢ NPENoaAaBaTe/eM 50

B TOM YHCJIC:

TEOpeTUYecKoe 00ydeHre 8

n1abopaTopHbIE pabOTHI -

MIPaKTUYECKUE 3aHATUSL 38

KypcoBas paboTa (IIpoeKT) -

KOHCYJIbTallUH 4

[Ipomexytounas aTtectanus B Gopme AuddepeHInpPOBAHHOr0 3a9€Ta




2.2. TemaTH4eckuii IUVIAH M COAEPKAHHE YIeOHOM 1M CHMIIMHBI

HaumenoBanue Coaepxanne y4e0HOro Marepuana u (popMbI OPraHH3ALNH IeATeIbHOCTH OoBem Koapl koMmnereHmmii,
pa3/ieoB U TeM o0yuarommxcs B yacax ¢popMupoBaHHIO
KOTOPBIX CIOCOOCTBYET
3JIEMEHT MPOrPaMMbI
1 2 3 4
Tema 1. Copnepxxanue y4e0HOro MaTepuajia 10 IIK 1.1, TIK 2.3-2.4, [IK
MopenupoBanue 3.2-3.4,11IK 4.3; OK 01 —
3JIEKTPHYECKUX LETIEH Teopermieckne sansTus - 09.
¢ IOMOILLBIO He npenycmoTpeHsl
IIPOrpaMMBbI B Tom umncie, npakTHYEeCKHX 3aHATHI 10
NIMultisim. Ipaxmuyeckoe 3auamue 1. IToCTpOE€HUE INEKTPUUECKUX CXEM B IIpOrpamMme
NIMultisim.
Ipaxmuyeckoe 3ansmue 2. TIpuMeHeHNe BUPTYAIbHBIX IPUOOPOB JJIsI H3MEPEHHUS
MapaMeTpOB JIEKTPUUECKUX LIeTIeH.
Ipaxmuueckoe sanamue 3. [lpuMeHeHre BUPTYAIBHOTO OCIHLIOrpada sl U3y4eHus
NepPEMEHHBIX CUTHAJIOB.
Ipaxmuueckoe 3anamue 4. MoenupoBaHHE JJOTHYECKUX CXEM.
Ipaxmuueckoe 3auamue 5. MonenupoBaHHE CXEMBI JIEKTPOCHA0XKEHHUsI KBAPTHPBL
CamocrosiTejbHast padoTa o0y4aromuxcst -
Tema 2. Pacuer Copep:xxanne yueOHOro MaTepuaaa s IIK 1.1, IIK 2.3-2.4, T[IK
3JIEKTPHUECKUX LEeTIeH T 3.2-3.4,11K 4.3; OK 01 -
o T eopeTHYEeCKHE 3aHATHHA ) 09.
He npenxycmoTpeHsl
HpOTPaMMbt B ToM umcie, NpaKTHYECKUX 3aHATHIH 8
Mathcad. 2
Ipaxmuueckoe 3ansmue 6. 3ach MaTEMaTHYECKUX BBIPAKCHUN U BBIYMCICHHE UX
3HAYCHHU TP 3aJaHHBIX UCXOHBIX JAHHBIX.
IHpaxmuueckoe 3ansmue 7. Pabota ¢ KOMIUIEKCHBIMHU unciiaMy B Mathcad.
Ipaxmuueckoe 3anamue 8. Pacdet neneit moctossHHOro Toka. CpaBHEHHE
pe3ynbsTatoB pacueToB B Mathcad ¢ pesynpratamu MojenupoBanus B NIMultisim.
Ipaxmuueckoe 3anamue 9. Pacuer neneit nepeMeHHOro Toka. CpaBHEHHE
pe3yiabraroB pacuetoB B Mathcad ¢ pesynbraramu monenupoBanus B NIMultisim.
CamocronTejbHast paboTa o0y4aomuxcs -
Tema 3. Copaep:xanne y1eOHOro MaTepHaJa 18 IIK 1.1, IIK 2.3-2.4, [IK




Muxkponponeccopsl 1
MHKPOKOHTPOJLIEPHI B
3JIEKTPOIHEPreTHKE.
[TporpammupoBanue
MHKPOKOHTPOJLJIEPOB.

Kpatkuit 0630p MEKpPOIIPOIIECCOPHBIX YCTPOUCTB U3MEPEHHS, KOHTPOJIS, YIIPaBICHHS
Y 3aIIUTHI B DJIEKTPOIHEPTETHKE.

Tumoas cxema MHKpOIIpOIecCOpHOi cucTeMbl. COCTaB U Ha3HAYEHHE KOMIIOHEHTOB.
Metoap! B CrI0cOOBI OpraHU3alUU MTAMITH. AJITOPUTM pabOThL.

CTpyKTypa 1 XapaKTepUCTHKH MUKPOKOHTposuiepa. HTepdelicsl MUKpOKOHTpOILIEPA.
[Nepudepuitapie Mmoxynu. MukpoxonTpoiuiepst PIC u AVR. Cpena
nporpammupoBanusi MPLAB u Atmel Studio. Komnumnstopsl. IIporpamMmaTopsl.

B Tom YUCJjie, NIPAKTHYCCKHUX 3aHATHHI

12

Ipaxmuueckoe sansmue 10. 5131k porpammupoBanus C/C++. UneHTuduKaTopsl.
Omneparopbl. MaccuBBI.

Ipaxmuuyeckoe 3ansmue 11. BBon u BeIBoA JaHHBIX. [lepBast mporpamma.
Ipaxmuuyeckoe 3ansimue 12. Y CIOBHBIA OIIEPATOP.

IIpaxmuyeckoe 3anamue 13. OnepaTtop HUKIIA.

IIpaxmuueckoe 3ansmue 14. ITporpaMmupoBaHre MHKPOKOHTpOJUIEpa Ha si3bIKe C.
Ipaxmuueckoe 3ansmue 15. [IporpaMmupoBaHie MEKPOKOHTpoJUIepa Ha si3bike C.
(ITponomxenue)

12

CamocTosiTe/IbHAs padoTa 00y4alomuxcs

3.2-3.4,1IK 4.3; OK 01 -
09.

Tema 4.
[TporpamMmmupoBanue
KOHTPOJIJIEPOB

Copep:kaHue y4e0HOro MaTepuaia

12

CTpyKTypa M XapakTepuCTHKH KoHTposuiepa. MuTepdeiicsl konTpoepa ¢pupm ONI,
Siemens

Ipaxmuueckoe 3ansmue 11.Co3ganue IporpaMmsl AJIs JJIEKTPHYECKON CXEMBI
OCBEIIECHUS

Ipaxmuyeckoe 3ansmue 12.Co3nanue IporpaMmsl JJisl JEKTPHIECKON CXEMBI
HacOCHOW CTaHIIUH

Hpaxmuueckoe 3anamue 13. Co3naHue NporpaMMBbl ISl JIEKTPUYECKOH CXEMBI
yIpaBJeHUs] BOPOTAMHU

10

IK 1.1, I[IK 2.3-2.4, TIK
3.2-3.4,1IK 4.3; OK 01 —
09.

CamocTosiTeJibHasi padoTa 00ydalomuxcst

KoncyabTanus

£

JnddepeHiupoBaHHBIN 3a4€T

Bcero

54
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3. YCJIOBUS PEAJIM3AIIMH ITPOT'PAMMBI YYEBHOM TUCHUILJINHBI
3.1. Peanuzanus mporpaMMel yueOHOM AUCHUIUIAHEI TpeOyeT Hanuuus ydeOHOro kaOuHeTa —
«HpopManHOHHBIE TEXHOJIOTHH B IPOGECCUOHANBHON NEATEIBHOCTHY

O6opymoBanue yueOHOTo KaOHHETA!

- IOCAI0YHbIE MECTA TI0 KOJMYECTBY 00y JarOIHUXCS;

- paboyee MeCTO IpenoaaBaTes;

- KOMIUIEKT y4eOHO-METOAMYECKOM HOKyMEeHTaluu I0 aucnuiumee «VHGbOpManvoHHbIE
TEXHOJIOTHH B MPO(EeCCHOHANBHOM NEATEIbHOCTI;

-  KOMILIEKT  y4eOHO-HarmsagHeIXx  mocoOuit  «HQopManMOHHBIE  TEXHOIOIMH B
poecCHOHANBHOM NEeSTEIBHOCTI.

TexHuveckue cpencTBa OOyICHHS:

- KOMIIBIOTEPHI CO CIECMUATH3MPOBAHHBIM IIPOIPAMMHBIM OOECIEYEHHEM II0 KOJIMYECTBY
00yJaromuxcs;

- yuebHO-mabopaTopHBle  CTEHABI IS  TPOBEIEHHS  IpPaKTHYeCKHX  pabor ¢
MHUKPOKOHTPOJLIIEpaAMH;

- MyJIbTUMEIUIHAS TEXHUKA.

3.2. UadopmannorHoe o0ecriedeHre peaJH3aluy MporpaMmMel

Jlns peanu3alvyd IporpaMMbl OMOMMOTeuHBIH (GOHI 00pa3oBaTENbHOH OpraHU3alud
JIOJDKEH MMETH II€YaTHRIC M/WJIH JJIEKTPOHHBIE 00pa3oBaTenbHble M HH(YOPMALHOHHEIE PECYPCHI,
PEKOMEH/IyeMBbIe JJIsl HCIIONIb30BaHuUs B 00pa30BaTeIbHOM IIPOIECCE

3.2.1. ITeyaTHbBIC H3AAHHUA

benos A.B. MukpokorTposuepsl AVR: 0T a30B nporpaMMUpOBaHuUs A0 CO3TaHMS
NpaKTHYIECKUX ycTporcTB. — M.: Hayka u Texnuka, 2017.

Bacunses A.H. ITporpammupoBanue Ha C++ B mpuMepax u 3anadax. — M.: M3maTenscTBo «9»,
2017

Hsanos B.H. [IpiMeHeHnE KOMIBIOTEPHBIX TEXHOIOTUH IPH IPOEKTHPOBAHHH JJIEKTPUICCKHUX
cxeMm. — M.: COJIOH-IIpecc, 2017.

JIro6umoB 2.B. Teopus u mpakTHKa IPOBENCHUS dJIEKTPOTEXHUYECKHUX PACYETOB B Cpelie
Mathcad u Multisim. — CI6.: Hayka u Texnuka, 2012.

[Imax IO.A. ITporpammupoBanue Ha s3b1ke C 1t AVR u PIC MukpokoHTposiepos. — M.
Kopona-Bex, 2012.

Smmreita M.C. ITporpammupoBasue Ha si3bike C : ydeOHUK IS CTYA. CpeA.Ipod. 00pa3oBaHusl.
— M.: U3narensckuii HeHTp «Axanemus», 2011.

HHTepHeT —pecypebl
https://www.ptc.com/en/products/mathcad — OdunmansHsiii caiit Mathcad

http://sine.ni.com/nips/cds/view/p/lang/ru/nid/201800— Odunuansemi caiit NIMultisim
http://www.microchip.com — opunuanbHbli caiiT MukpokonTpoiepos PIC u AVR.



4. KOHTPOJIb M OIEHKA PE3VJIBTATOB OCBOEHHS YYEBHOU

JUCHUITIJINHBI

Pe3ynomambol 00y4enua

Kpumepuu oyenku

Memoost ouenku

3uanusd:

- IIAKETHI CIICIIHATA3UPOBAHHBIX
[porpamMM I pacdera u
IPOEKTHPOBAHHUS CHCTEM
3IEKTPOCHAOKEHHS;

- UMCTh IPaKTHYCCKUE HaBbIKH
HCIIOJIB30BaHUA
CICIHAIM3HPOBAHHBIX IPOTPaMM
JUIA pacyeTa U MOACIIMPOBAHUA
SJICKTPHYCCKHUX LeTeH.

- AMETH [IOHATHE O TEXHUYECKUX
PELICHUSX 10 IPUMEHEHHUIO
MHKPOIIPOLIECCOPHOH U
MUKPOKOHTPOJUIEPHOI TEXHUKH B
BIIEKTPOIHEPIETUKE;

- 3HaHWe OCHOBHBIX O0JIacTell 1
0coOeHHOCTEH TPUMEHEHHS
MHKPOIIPOIIECCOPHOH U
MHUKPOKOHTPOJUIEPHOH TEXHUKH B
JIIEKTPOIHEPTeTUKE (HAa yPOBHE
GYHKIIMOHATBHBIX CXEM H
OTIETHHBIX KOHCTPYKTUBHBIX
pemmeHuit);

- HIMETh ITIOHATHE O

- 3HaHHUC IIPaBUJI HATUCaHUs KOJa

IPOrpaMMHUPOBAHUH MIPOrpaMMBI TSt
MHKPOKOHTPOJLJIEPOB. MHKPOKOHTPOJUIepoB Ha si3biIke C.
Ymenus:

- IOJIB30BAaThCA ITIAaKETaMH
CIICITHAJIM3HPOBAHHBIX IPOIrpaMM
JJI1 IPOCKTHPOBaHUsA, pacdy€Ta U
BI:I60pa ONITHUMAJIBHBIX ITapaMETPOB
CUCTEM BHCKTPOCHaG)KCHI/I}I;

- yMEHHE IPOBOAUTH
AIIEKTPOTEXHUIECKUE PACUETHI C
IOMOIIBIO TporpammMsl Mathcad;
- yM€HHE IPOBOAUTH
KOMITEIOTEpPHOE MOJIETUPOBAHHE
AIIEKTPOTEXHUIECKHX LETEH C
moMouIbko mporpaMmsl NI
Multisim

- BBIIIOJIHATH pacyCThI
3JICKTPHUYIECCKUX HArpy3o0K;

- YMEHHUE MPOBOJUTH PACYETEI
SIMEKTPUUECKUX HArPYy30K C
oMOIIEI0 porpamMsl Mathcad;

- BBIIIOJIHATH IIPOEKTHYIO
JOKYMEHTAIUIO C y9€TOM
IIePCOHAIIBHOT'O KOMIIBIOTEPA,

- YMEHHE BBIMOJHSTEH PacyeThl C
IIOMOIIIBIO KOMITBIOTEPA;

- YMEHHE CTPOUTH rpaduKH C
TTOMOIITBIO KOMIIBIOTEPA;

- YMEHHE BBIIOJIHSATH TEKCTOBBIE
TOKYMEHTEI, COJepIKaIie
(dbopMaTHpOBaHHEIH TEKCT,
dopmyiel, rpaduKy, TaOIULEL,
PHUCYHKH;

- yMEHHE TPOBOAUTH IOUCK
CIIPaBOYHBIX TAHHBIX B
UHTepHeT.

BrmonueHue
MIPaKTAIECKUX padoT.




