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1. EJb U 3AJTAYU OCBOEHUA N CHUITJINHBI

Llesb 0ocBOEHUS TMCHUIIMHBI — ITOJIyY€HHE CUCTEMbI 0a30BBIX 3HAHUI U yMEHUIl B 001acTu
IEKTPOHUKU U PpOOOTOCTPOEHUS [UIs pELICHUs NPaKTUYECKUX 3a7ad, B TOM 4YHUCIE 3ajad
oOpa3oBaHMUs.

3agaun:

— cpopMupOBaTH NOHATHIHBIH anmapat B 00JaCTH AIEKTPOHUKHU U HU(PPOBOM CXEMOTEXHUKH;

— cpopMHMpOBaTH yMEHHUS HACTPOMKM M OSKCIUIyaTallud YCTpOWCTB Ha 0ase
MHUKPOKOHTPOJLIEPOB;

— €03/1aTh YCJIOBUS JUIs IPAKTUYECKOIO MPUMEHEHUS 3HaHUH M0 pU3UKe U HTHPOPMATUKE HA
IIPaKTHKE.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI

Hucnummmaa «OCHOBBI 3JIEKTPOHUKH M IUQPPOBOM CXEMOTEXHUKH) SIBJISCTCS YacThIO
y4eOHOTro IjIaHa 1o HampaieHuo moarotoBku 44.03.05 Ilegaroruveckoe oOpa3zoBanue (¢ AByMs
npoduissMu ToaroToBku). JucnumuimHa BKIOYeHAa B brok B.1 «/lucuumiamHbl (MOAYNIH)» H
SIBJISIETCSI COCTaBHOM 4yacThio pasjaena b1.B.02.01.

Huctummmaa «OCHOBBI 3JISKTPOHUKH U MIU(PPOBOM CXEMOTEXHUKHY SIBJIISICTCS OCHOBOM IS
MOCIEAYIONIEr0 U3yueHus: AUCHUIINHBL «O0pa3oBarenbHas poboToTexHuKay. [lomyueHHbIN mpu
W3YYCHHH OIIBIT JICITETLHOCTH MOXKET OBITh MTOJIC3CH CTYACHTAM B BBITIOJIHEHUHU YICOHBIX ITPOCKTOB.

3. PE3YJIbTATBI OCBOEHUSA JUCHUIIJINHBI
B coBokymHOoCcTH ¢ apyrumu muctminiiHamMu npoduis «®@usuka u mHGOpMATHKA» KypC
«OCHOBBI  DJIGKTPOHWKM W MH(PPOBOM CXEMOTCXHHUKH» HampaBlieH Ha (OpPMHUPOBAHHE
poheCCHOHATILHBIX KOMIIETEHITHI, COTJIACHO KOTOPBIM BBIITYCKHUK JOJDKEH 00J1a/1aTh:
0 ctocoOHOCTRIO OPMUPOBATH y OOYYAFOIIMXCS KOHKPETHBIC 3HAHUS, YMEHHUS U HABBIKH B
obmactu pusuku u uapopmaruku (I1K-7).

Ko n HaumeHoBaHue Ko u HauMeHoBaHMe HHAMKATOPA TOCTHKEHUS
npoQecCHOHAIBHOM npoQecCHOHAIBHON KOMIIETEHIUH
KOMIIeTeHH

IIK-7. Cnocoben ¢opmupoBars y | 7.1. 3HaeT OCHOBHbIE MaTEMAaTHUECKHE MOHSATHSI U OCHOBBI
00y4aromuxcsi KOHKPETHbIE 3HAHUS, | TEOPETHUECKONH MH()OPMATHUKH, CBSI3H MEXIY HUMHU U

YMEHHA U HaBBIKH B 00JIaCTH | BO3MOXXHOCTH MCIIOJIb30BAaHU MPH PELICHUH MaTeMaTHUYECKUX
MaTeMaTHKH U 3ajau.

nH(OPMATUKU

7.2. YMeeT pemarh TUIIOBbIC MATEMATHUECKUE 3329 U

00y4JaTh METOaM UX PEIICHUSI.

7.3. YMeer pemarh THUIOBBIE 3aauyd 1O HWHMOpMATHKE W
POrpaMMHPOBAHHIO U 00yYaTh METOIaM UX PEIICHUSI.

8.4. [lonrorosneH pemarh 3aja4y pa3HOrO YPOBHS CIOXKHOCTH
10 MaTeMaTHKe U MH()OPMATHKE, OTIPEIEIIsisl UX MECTO B
IIKOJILHOM Kypce.

Taxum oOpa3oM, 00ydaroLuiics Mocae OCBOSHUS TUCIUIIIMHBI OyIET 3HATh:
0 ocHOBHBIE OHATHS 00JIACTH IEKTPOHUKU U LIUPPOBOM CXEMOTEXHUKHU;
0 npuHIunel paboThI AIEKTPOHHBIX YCTPOUCTB;
0 o6sactu mpUMeHEHUs JIEKTPOHHBIX YCTPOUCTB Ha 6a3¢ MUKPOKOHTPOJJIEPOB. YMETh:
— pa3bupaThCsl B TOTOBBIX CXE€MaxX IOCTPOEHUS SJIEKTPOHHBIX YCTPOMCTB Ha 0aze
MHUKPOKOHTPOJUIEPOB;
— MOJETHUPOBATH AIEKTPOHHBIE YCTPOUCTBA HAa 6a3e MUKPOKOHTPOJLIEPOB;
— HCIIOJIb30BaTh JJIEKTPOHHBIE YCTpOWicTBa Ha 0a3e MUKPOKOHTPOJUIEPOB ISt
NIOJIy4EHHUs PE3yJIbTaTOB UCCIIEA0BAHMS IPOLIECCOB BJIaJeTh HABBIKAMH Pa0OTHI:
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— ¢ cucreMaMu Ha 06a3e MUKPOKOHTPOILJIEPOB.
4. CTPYKTYPA U COAEP KAHHUE TUCIHHUIIJINHBI
4.1. O0beM JUCHUIINHBI, BUAbI KOHTAKTHON M CAMOCTOSITeIbHON PadoThl
OO6mmast Tpy10€MKOCTb AUCITUIUIMHBI COCTaBIsIeT 4 3a4. en. (144 yaca), ux pacnpeaesieHue 1o
BHJIaM padOT PEJICTABICHO B TaOIHIIE.

Pacnpelle.ne}me TPYAOEMKOCTHU JUCHUIIJIMHBI 110 BUAAM paGOT

Bun pabotsr Ko:n-Bo gacos
O0wmast Tpy10eMKOCTh JUCUMILINHBI 110 YUeOHOMY IIJIaHy 144
KoHTakTHast padoTa, B TOM YHCI€: 50
Jlexuuun 16
JlaboparopHsie pabOTHI 34
CamocTosiTeIbHAsi padoTa, B TOM 4HCJIe: 9
CamocrosiTenbHast padoTa pa3InYHbIX BHIOB 67
[ToaroToBka k sK3aMeHy 27

4.2. TemaTH4ecku nmjiaH
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1. OcHOBHBIE 3aJayd M TOHATUSA IIpoBepka raooccapus,
ANICKTPOHHUKH M POOOTOTEXHUKH. 9 2 - 7 UHTEJUICKT-KapThl 10
OCHOBHBIM MOHSTHSIM
2. KoHCTpyKTHBHBIE 0COOEHHOCTH IIpoBepka
po0OTOB. 22 2 8 12 PpaboToCIOCOOHOCTH
Mozelel poooToB
3. SI3BIKM IPOTrPaMMUPOBAHUS U CPEIbI 20 4 4 12 [TpoBepka 0T4ETOB 110
yIpaBieHus poOOTaMu. nabopaTopHBIM paboTaM
4. MopaenupoBanue 6a30BBIX 28 5 14 12 IIpoBepka oT4ETOB 1O
AIIEKTPOHHBIX YCTPOMCTB 71a00paTOPHBIM paboTaMm
5. Pabora ¢ 1wmdpoBeiMH H 18 9 4 12 [IpoBepka oT4eToB MO
AHaJIOTOBBIMU CEHCOPaMHU nabopaTtopHbIM paboTaM
6. MonennpoBaHue 3MEKTPOHHBIX 20 4 4 12 [IpoBepka oTueToB 1O
YCTPOKCTB C 0OpaTHOI CBA3BIO nabopaTtopHbIM paboTam
DK3aMeH 27 - - 27
Hroro 144 16 34 94
4.3. [IpakTH4ecKHe 3aHATHSA
Ne HaumeHnoBanmue 1abopaTOpHBIX padoT Koa-Bo
LI ayl. 4acoB
1 PaboTa Ham OCHOBHBIMHU TTOHATHAMHU POOOTOTEXHHUKH. 2
2 W3yuenne THIIOBO# cTPpYKTYphI podoTa. COOpKa mpocTeiinero MoOMIEHOTO 2
poOOoTa-TEeNEKKY.




3 V3ydeHne OCHOBHBIX BHJOB MEXaHHYECKUX Tepeaay. 2
4 Penykrop u mynbrurmuimkarop. COOpka CKOPOCTHOH TEICKKH M MOOHIBLHOIO 2
po6OTa Ha TYCCHUYHOM XOJY.
5 KoHcTpyupoBaHue HCIIOTHATENBHBIX MEXaHH3MOB. 2
6 KoHcTpyupoBaHue MaHUITYJISATOpA. 2
7 JIBmkeHre poboTa 1Mo YepHOM JTHHUH 2
8 Jlornueckue 31eMEHTHI U TIePEKIIF0YaTeIIbHBIC CXEMBI 2
9 AHaJIM3 NPOCTHIX JIOTHYECKUX CXEM 2
10 ApudMeTHKO-IOTHUECKUE yCTPOoiicTBa 2
11 MopenupoBanue Tpurrepa Ha 6aze Arduino 2
12 MogenupoBaHue CYETUHKA 2
13 [Mony4yeHne TaHHBIX C aHAJIOTOBBIX cEHCOPOB. DoTope3ucTop 2
14 Pabora c cencopamu. [laTauk TemrepaTypsl ¥ BIQKHOCTH 2
15 Pabora Hax mpoexkToM. MeteocTaHus 2
16 CamocrosTensHast pabota mo teme "latunku ApayuHo" 2
17 [Mony4enue oOpaTHOM CBSI3HM OT AATYUKOB APAYHHO 2
4.4. JIeKIINOHHLIE 3AHATHS
Ne HaumeHoBaHue JeKuuid Koa-Bo
LI ay/l. 4acoB
1 OCHOBHBIE TOHSTHS JICKTPOHUKH U POOOTOTEXHUKH. 2
2 TumnoBas cTpykTypa pobora. 2
3 Crtpykrypa u coctaB Arduino. OCHOBHBIC JIEKTPOHHBIC KOMIIOHEHTHI. 2
4 ITporpammupoBanmne mukpokoHnTposuiepa. Cpena Arduino IDE 2
5 Pabora ¢ mamukaTopamu Arduino 2
6 bubnmorexn Arduino 2
7 Jatunku Arduino 2
8 [MTonsiTrie 0OpaTHOM CBS3H U €€ POJib B CUCTEMax YIpPaBJICHUS 2

4.5. Conepxanue IMCHUILIUHBI

1. OcHoBHbBIE 3aJaYd MU TOHATUHA IJICKTPOHUKH U pOﬁOTOTeXHI/IKI/I. Hpez[MeT
pO6OTOT6XHI/IKI/I. HpI/I‘II/IHBI CONHAJIBHOT'0, 9KOHOMHUYCCKOTO U TEXHUYCCKOI'O XapaKTepa, CTUMYJIUPOBABIINC
co3JlaHMe U pa3BuTHE poOoTOTeXHUKHU. [IpoMbinieHHas poboToTexHuKa. OO00IIEeHHas! CTPYKTYpHAs cxeMa
cucTeMbl ynpasieHus: poooramu. OcHOBHbIE (GYHKIIMOHAIBbHBIE MOAYIH. [ToToKM HHpOpMAITUH.

2. KoncrpykruBHble ocoGenHocTu podotoB. Bunel po6GoroB. Tumosas crpykTypa
po0oTOB. OCHOBHBIE MEXaHU3Mbl POOOTOB: MOTOp, NMPUBOJ, 3aXBaThIBAIOIIUNA MEXaHU3M H [Ip.
MukpokoHTposiepsl  po6oToB. IIporpammupoBaHne MHUKpPOKOHTposiepoB. COOpka THIIOBBIX
Mozened MoOWIbHBIX poOoTOoB Ha Oaze Lego MindStorms: ckopocTHON poOOT-TENeKKa,
poOOTTENEKKA HA TYCEHUYHOM X0y pOOOT-MaHUITYJIATOP.

3. SI3BIKM POrpaMMHPOBaHUs M cpebl ynpaBieHusi podoramu. O030p cpen yrpaBiIeHUs
po6oramu. KomnonenTsl u Oubnuorexku cpen. PoOoThl, moaaepkxuBaeMble cpeilaMu YIpaBJIeHHUS.
3amyck U ynpasieHue cpenoil. OCHOBHbBIE MOHATHUS, UCIIOJIb3yEMble TPU HAITMCAHUU TIPUIIOKEHUIN
U1 pOOOTOB CPEACTBAMU S3bIKOB MPOrpaMMHUpOBaHuUs. KOMIOHEHTHI s3bIKa MPOrpaMMHPOBAHUS,
OpraHM3ali CBA3M MEXAY KOMIIOHEHTamMH. ba3oBble M croenuanbHble alrOpUTMUYECKHE
KOHCTPYKIIMHU. BO3MOXXHOCTH OT/IaaKu 17151 UCTIPABIICHUS OIIMOOK B IPOTpaMMe.

4. MogpaeanpoBanue 0a30BbIX 3JI€KTPOHHBIX YCTPOMCTB. JIOrM4yeckue OCHOBBI
AJIEKTPOHHBIX MUPPOBBIX YCTPOHCTB. CXeMHas peanu3anus JOTHYecKuX (QyHKIui. ApudmeTrko-
JIOTUYECKHE ycTpoiicTBa. MonenupoBanue Tpurrepa Ha 6aze Arduino. MoaenupoBaHue cueTyuKa.
MonenpoBaHue peBEPCUBHOIO CUETUNKA

5. PaGora ¢ uuppoBbiMH U aHANOroBbIMH ceHcopamM. [lomyuyeHue OaHHBIX C
aHaJoroBbIX ceHcopoB. Dotopesucrop. IlonkiaroueHue NUPPOBBIX JATYUKOB K ApAYHHO.
Komb6unupoBanusie gatuuku. JlaTuuk TemmnepaTtypsl U BIaxxXHOCTH. [IpoekT «MeteocTaHIus».
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6. MopenupoBaHue 3JIEKTPOHHBIX YCTPOHMCTB ¢ o00paTHO#l cBs3bl0. [loHsATHE
0o0paTHO# CBSI3M W €€ pOJIb B CHCTEeMax yrpasieHus. [losydeHne oOpaTHOW CBS3W OT JAaTYUKOB
ApnyuHo. YIbTpa3ByKOBOM JaTuuk U cepBomMoTop. [Ipoekt "ABToMaruueckuit maroaym".
MopenupoBanue napkTpoHuka. MoenupoBaHie TepMocTaTa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Teoperuueckas 4yacTb Kypca MOCBSIIEHAa 0030py CPEACTB POOOTOTEXHUKU U AJIEKTPOHHUKHU
JUI pelleHusl MpaKkTU4YecKuX 3ajnad. s ee M3ydeHus HMCHOJIb3YHOTCS MHTEPAKTUBHBIE JIEKLUU
(mpobieMHBIC, IEMOHCTPAIIMOHHBIE U JIP.).

OCHOBHBIMH METOJAMHU, HUCIOJB3YEMBIMH Ha MPAKTUYECKHX 3aHATHUAX, OyIyT: METOJ

JEMOHCTPAIMOHHBIX IIPUMEPOB, MacTep-Kiacce, MPAKTUKYM c HCIIOJIb30BaHUEM
MPAKTUKOOPUEHTUPOBAHHBIX 33124 U MIPOECKTHAS TEXHOJOTHS.
6. YA EBHO-METOANYECKOE OBECIIEYEHHUE
6.1. Opranusanusi CaMOCTOSAITEJIbHOH Pad0THI CTY/ICHTOB
Tempbl 3aHATUN KonuuectBo yacos Coneprxanue DopmbI
Bcero | Aymuropn.| Cawm. CaMOCTOSITETFHON kouTposst CPC
pa6()Ta pa60TbI
1. OcHOBHBIE 3a7a4u U Cocrasienue
MOHATHSL 3JIEKTPOHUKU rjioccapusi, HHTEJUICKT-
1 poOOTOTEXHUKH. KapThl OCHOBHBIX Tposepxa
9 2 7 . rioccapus,
MOHSITHHA DIIEKTPOHHUKH
WHTEJUIEKTKAPTHI
u POOOTOTEXHHUKH.
TectupoBanue
2. KoHcTpykTHBHEIE Coopka
0COOEHHOCTH POOOTOB. HCTIOTHUTEIBHBIX [IpoBepka
22 10 12 MEXaHHM3MOB U THIIOBEIX | pab0TOCTIOCOOH
MozeIen yueOHBIX | ocTeil Monenei
po0OTOB.
3. S3bIku Hanucanue mporpamm | IIpoBepka
MPOTPaMMHUPOBAHUS yOpaBiIeHusS pPoOOTOM | paboTococoOH
U Cpelbl YIpaBICHUS 20 8 12 HA  BHU3YQIBHOM U | OCTH H
poboTtamu. TEKCTOBOM si3bIKe | A (HEKTUBHOCTH
[IPOTpaMMHUPOBAHHS. porpaMm
yIpaBJICHUsI
4. MonenupoBaHue Brimonnenue IIposepka
0a30BBIX JIEKTPOHHBIX 28 16 12 71a00paTopHBIX padoT 11a00paTOPHBIX
YCTPOICTB pabot
5. Pabora ¢ mudpoBbIMu Brimonnenue IIposepka
Y aHAJIOTOBBIMHU 18 6 12 71a00paTopHBIX padoT 1a00paTOPHBIX
CEHCOpaMHU pabot
6. MoaenupoBaHue Brimonaenue
AJIEKTPOHHBIX YCTPOWUCTB 71abopaTopHBIX PadoT. [Tposepka
¢ 00paTHOM CBA3BIO 20 8 12 Pa3paboTka 1abopaTOPHBIX
JICHCTBYIOIIETO pabot. Ouenka
POTOTHIIA MpOeKTa
JIEKTPOHHOTO
Temsl 3aHATHI KonnuecTtBo yacos Copnepxanune Dopmbl
Bcero Ay):[PITOpH. Cawm. CaMOCTOSITEIILHOU KOHTPOJIA CPC
pa60Ta pa6OTI)I
YCTpOHCTBA ¢ OOpaTHOU
CBSI3BIO.
JK3aMeH 27 27
Hroro | 144 50 94




6.2. Opranu3anus TeKyuero KOHTPOJIsl U MPOMeKYTOYHOM aTTecTAlMU

Texymuil KOHTPOIb YCBOEHUS 3HAaHMUU BEIETCS IO MUTOraM NPEACTABICHUS BBIIIOJHEHHBIX
CaMOCTOSITENIbHBIX 3aJIJaHUH U 3aIUTHI OTYETOB 110 Ja0OpaTOPHBIM paboTaM; y4acTusi B TUCKYCCHUSIX
Ha JICKUMOHHBIX 3aHATHUAX, NPOBEPKH COCTABICHHOIO IVIOCCApUsA M PEe3yJIbTaTOB TECTHUPOBAHUS.
Kpome TOro, CTyneHThl B KadeCTBE HTOrOBOTO 3aJlaHHs pa3padaThIBAIOT YCTPOWCTBO Ha 0Oase
BBIOPAHHOTO0 POOOTOTEXHUYECKOTO KOHCTPYKTOPA U MPE3EHTYIOT €ro.

Tekymmii KOHTpOJNb Y4YEOHBIX JOCTHDKEHHHM CTYAEHTOB MOXeET OBITh MpPOBEACH C
UCIOJIb30BAHUEM HAKONUTEJIBHOW OalIbHO-PEUTUHIOBONW CHUCTEMBI OLIEHKHM B COOTBETCTBHM C
[Tonoxxennem o HBPC.

IIpomesxyTouHas arrecTanys MO JaHHOM TUCLMIUIMHE IMPOBOJAUTCA B (OpME SK3aMeHa, Ha
KOTOPOM TEOPETHUYECKHE 3HAHUS CTYAECHTOB IPOBEPSAIOTCS B XOJAE YCTHOI'O OTBETA HA BONIPOC, a
IIPAKTUYECKHE 10 UTOT'aM BBINIOJIHEHMS U IPE3EHTALIMY TPAKTUYECKOIO 3aJaHusl.

Bomnpocsl Kk 3xk3aMeny

=

IIpenmer u 3a1a4u pOOOTOTEXHUKH.

[Ipeamer u 3a1a4m dJIEKTPOHUKH.

3. IlporpammupoBaHue  MHUKpOKOHTposuiepoB.  Cpenbl  mporpamMmupoBaHus. 4.
Knaccudukamnus po6oToB 1o ocodeHHOCTIM yripasienus 5. Kiraccudukarwst po60TOB 110
IPUHIUITY YIPaBICHHUS.

[IpomblinenHsle podoTel. O01IKE CBEAEHUS U YyCTPOUCTBO.

OCHOBHbBIE XapaKTEPUCTUKU POOOTOB.

CrpyKTypHbIE CXe€MbI pOOOTOB Pa3HOrO BUJA.

Cpenpl ynpasieHust poooramu. CpaBHUTEIbHAS XapaKTEePUCTHKA.

10 Cpena ynpanenus podotamu. KOMIIOHEHTHI Cpebl.

11. 5131k mpOrpaMMHUpOBaHUS MOBEAECHUS pOOOTOB. OCHOBHbBIE KOHCTPYKIIHH.

12. OcHOBHBIE KOHCTPYKIIMY SI3bIKA TPOrPAMMHUPOBAHUS B YIIPABICHUU pOOOTaMHU.

13. Cencopsl. OcHOBHBIE BU/Ibl, HA3HAYCHHUE.

14. Iludpossie 1 aHaIOTOBBIC TaTUYMKH. [loaKiTFOUeHHE K APTyHHO.

15. Anroput™mbl yrpaBieHUs JBUKEHUEM POOOTa.

16. Jlornueckre OCHOBBI ITU(PPOBBIX AITEKTPOHHBIX YCTPOUCTB.

17. CxemHas peanuzanus JOTHUECKUX (YHKITHIA.

18. [lonaTne 0OpaTHOI CBSI3M U €€ POJIb B CUCTEMaX YIIPABJICHUSI.

19. Cpena Arduino IDE. Hactpoiika, noakimtodeHne OubInoTex.

N

©ooNo

IIpumepHOe mpakTHYECKOE 3aJaHHE
Co3znanue 2JIeKTPOHHOT O yCTpoiicTBa Ha 6a3e koHcTpykTopa Arduino. Kpartkas npe3enranus
pa3paboTKH.

Kpurepun oneHkn ycTHOro oTBeTa Ha Bonpoc [
MIOJIHOTA OTBETA;

0 JaKOHMYHOCTH OTBETA U YMEHUE BBIJEINUTD INIABHOE;

0 cooTBeTCTBHE COBPEMEHHBIM TOCTHKEHUSAM HaYyKH;

0 5mOrMYyHOCTH OTBETA M YMEHHUE MIOCTPOUTH 3aBEPIICHHYI0 MOHOJIOTMUECKYIO PEUb;
a

HAYYHO-TIONYJISIPHBIN (J1EJI0BOM) CTHIIb M3JI05KeHHs; [ Han4re NpakTHYeCKUX MPUMEPOB
13 KU3HU WIN TPo(ecCHOHANBHOM e TeIbHOCTH.

Kputepun oneHKN NpakKTHYECKOT0 3aaHusl
0 paboTocmocoOHOCTh YCTPOUMCTBA;
0 ymeHue OOBSICHUTH MPUHIMI JIEHCTBUS YCTPOWCTBA, €r0 COCTaB U YMPABISIONIYIO
MPOrpPaMMY;
0 3¢ dexkTHBHOCTH TPEe3eHTAINH.



7. YA EBHO-METOAUYECKOE U UTHOOPMAIIMNOHHOE OBECIIEYEHUE
Ocnognaa numepamypa

1. Mwunenuna, C. A. DJCKTpPOHMKAa W CXEMOTEXHUKA : YYEOHHK M TMPAKTHKYM IS
akagemudeckoro Oakanaspuara / C. A. Munenuna ; non penakuueid H. K. Munenuna. — 2-e usn.,
niepepad. u gorm. — Mocksa : UznarensctBo IOpaiit, 2019. — 270 c. — (bakanaBp. AkageMHU4eCKU
kypc). — ISBN 978-5-534-05078-3. — Texkcr : anexrponnsiii / ObC HOpait [caiiT]. — URL:
https://biblio-online.ru/bcode/438023 (nara ob6pamenus: 12.08.2020).

Jononnumensnan rumepamypa

2. OCHOBBI 3JIEKTPOTEXHUKH, MUKPOIJICKTPOHUKU U yrpaBieHus B 2 T. Tom 2 : yueGHOE
nocobue ans akagemudeckoro Oakamaspuata / FO. A. Komuccapos, JI. C. I'opnees, I'. U. babokuH,
. II. Bent. — 2-¢ usn., ucnp. u gon. — Mocksa : MUznatenscTBo Opaiit, 2018, — 313 ¢. —
(bakanaBp. Akanemuueckuit kypc). — ISBN 978-5-534-05432-3. — Tekcr : anektponHssiii // IbC
FOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/421609 (xara obparmienus 12.08.2020).

Humepuem-pecypcol

1. INTUIT.ru : Bsemenne B 1mmdpoByro siekrpoHuky : caidt. URL:
https://www.intuit.ru/studies/courses/588/444/info (mara oOpamenus: 12.08.2020). — Pexum
JOCTYMA: JUIs 3aperUCTPUp. MoJIb30oBaTeeil. — TeKCT: AIeKTPOHHBIN.

2. Enunoe okHO moctyna k oOpazoBatenbHbBIM pecypcaM : DenepanbHbI opTan. —
URL: http://window.edu.ru/window/library. (nara obpamenus: 12.08.2020). — Pexxum nocryma:
cB00OAHBIN — TeKCT: 31eKTPOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI

VYueOnas ayautopus 201Aa: 11 mocamouHbIX MecT g CTYIAEHTOB, pabouee MecTo
Ipero1aBaTessi, KOMIbIOTephl — 12 mIT., MapKepHas Tocka, podoToTexHH4Yeckrne Habopsl Arduino.

Iaxem ogucnwix npoepamm: Office Standard 2016 Russian OLP NL Academic Edition. Akt

npenoctasiienus pas Ne IT021617 ot 12.02.2016 r.

Microsoft Visio,

Microsoft OneNote,

Microsoft Project,

Microsoft SharePoint

Bpayzepsr Firefox, Google Chrome, Slugexc.bpaysep

Bbecnnamnoe I10:

GIMP, Inkscape, Paint Net
7-Zip

Arduino IDE
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