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1. INTAHUPYEMBIE PE3YJIbTATblI OBYYEHUSA 11O JUCIUIIJIMHE
(MOAYJII0), COOTHECEHHBIE C INNTAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMUSA OBPA30OBATEJIBHOMU ITPOI'PAMMBbI

Hacrosmas pabouast mporpaMmma JUCHIUTIINHBI YCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHHSM CTY/ICHTA, a TAK)KE OMpeeNisieT COAepKaHue U BUIbI Y4eOHBIX 3aHATUN U OTYETHOCTH.

IIporpamMma pa3paboTaHa B COOTBETCTBUMU C:

» CaMOCTOSTENHHO YCTaHaBIMBaeMbIMH 0Opa3oBaTeabHbIMU cTanAapTamu (CYOC 3++)
M0 HamnpaBlEHUSIM MOATOTOBKH (ypoBeHb OakamaBpuata): 09.03.01 «Wudbopmaruka u
BblUMCIUTENbHAs TexHuKay, 09.03.04 «IIporpamMmMmHas UHXXEHEPHUS»;

* OcHOBHBIMH  TIPO(eCCHOHATLHBIME ~ O0pa30BATENbHBIMH  TPOTPAMMAMH  TIO
HarnpaBiaeHusM moarotoBku 09.03.01 «MudopmaTuka u BeruuciauTenbHas TexHuka», 09.03.04
«IIporpammHasi HHKEHEPUS»;

* VueOupiMu miaHamu MI'TY wum. H.D. baymana mo HampaBieHHSM IOATOTOBKH
09.03.01 «MupopmaTuka n BerMUCTUTENbHAS TeXHUKa», 09.03.04 «IIporpamMmMHas HHXEHEPUSD».

[Ipy  ocBOGHMM  JWUCHUIUIMHBI IUTAaHUpYyeTcs  (opMUpOBaHME  KOMIETCHIMH,
npeaycMmoTpeHHblx OIIOII na ocHoBe CYOC 3++ no HampaBieHussiM noarotoBku 09.03.01
«MudopmaTrka 1 BeYHCAUTENbHAS TeXHUKA», 09.03.04 «IIporpamMmmHuas nHxeHepHs» (YpOBEHb

OakanaBpuara)
Koa xomnerenuuu Dopmym
10 CYOC 3++ YJIMPOBKA KOMIIETEeHIIUH
OomenpodeccuoHaIbHbIE KOMIIETEHIIMU COOCTBEHHbIE

CriocobeH NOHUMAaTh NPUHIMIIBI paOb0OThl COBPEMEHHbIX

OIIKC-2 MH(OPMALIMOHHBIX TEXHOJIOIHH U IPOrPaMMHBIX CPEJCTB, B TOM

(09.03.04) 4HCJIe OTEYECTBEHHOIO IIPOM3BO/ICTBA U UCIIOJIb30BaTh UX MIPU
pelIeHnu 3aa4 NpodecCuoHaIbHOM e TeIbHOCTH

OIIKC-5 Crioco6eH MHCTAITMPOBaTh MPOrPaMMHOE U alapaTHoe o0ecreyeHne

(09.03.04) JUIsl ”HQOPMALIMOHHBIX ¥ aBTOMAaTH3UPOBAHHBIX CUCTEM
Crioco6eH pa3pabaThIBaTh alTOPUTMBI U IPOTPAMMBbI, IPUTOIHBIE IS

OIIKC-6 MPAKTUYECKOT0 UCIIOJIB30BaHUS, IPUMEHSATh OCHOBBI MH(OPMATUKU U

(09.03.04) IIPOrpaMMUPOBAHUSA K IIPOCKTUPOBAHUIO, KOHCTPYUPOBAHUIO U
TECTHPOBAHUIO POTPAMMHBIX IMPOAYKTOB

IIpodeccnonaibHbIe KOMIIETEHINH COOCTBEHHbIE
IIKC-5
(09.03.01/31
Beruucnurenshple | CriocoOeH BBITOIHATH PaOOThI O CO3/IaHUI0 U MOIU(DUKALIIH
MaIlIUHBI, anrmapaTHbIX U MPOrpaMMHO-aIMapaTHeIX koMnoHeHToB U T-cucrem
KOMILJIEKCHI,
CUCTEMBI U CETH)

Jlnst xareropuil «3HaTh, yMETh, BIAJETh» IUIAHUPYETCA JOCTHIKEHUE pEe3yJbTaTOB
oOyuenuss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OPMHpPOBAHUE
KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOM IIpodeccroHaIbHONU 00pa30BaTeIbHON MPOrpaMMOit
(Tabm. 1).



Tadauua 1. MHaukaTopsl JOCTHKEHUS] KOMIIETEHLIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyaupoBka

Nuaukaropsbl

®opMbI U MeTO/IbI 00y4eHHUSsA, CIIOCOOCTBYIONIHE
(GopMHupoBaHMIO M PA3BUTHIO KOMIIETEHIIMU

OIIKC-2

(09.03.04)

CrnocoOeH OHMMATh MTPUHIIUIIBI
paboThI COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUH U
IIPOIPAMMHBIX CPEICTB, B TOM
YHCJIe OTCUYCCTBEHHOTO
IMPOU3BOJACTBA U UCIIOJIL30BATh UX
[IPHU PEIICHUH 3a1a4
poecCHOHATLHOM IeATEIIBHOCTH

3HATDH

- COBpEMEHHbIe HH(OPMAIIMOHHbBIE TEXHOJIOTUH U
MIPOrpaMMHBIE CPE/ICTBA OTEUECTBEHHOIO U
MHOCTPAHHOTO ITPOU3BO/ICTBA, UCIIOJIb3YEMBIE ITPU
MPOEKTUPOBAHUHU U PeaTn3aluu HHPOPMAITMOHHBIX
CUCTEM Pa3IM4YHOI0 HA3HAUYEHHUS WIN UX KOMIIOHEHTOB
YMETb

- HCII0JIb30BATh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJOTHH U MIPOrPaMMHBIE CPEICTBA OTEUECTBEHHOTO
Y MTHOCTPAHHOI'O IIPOM3BOCTBA [P PELICHUHU 33]1a4
npodecCuOHANBHOM e TeNIbHOCTH

BJIAJIETH

- METOJIMKaMH MPUMEHEHHS] COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUI U IPOrPaMMHBIX
CPENICTB OTEYECTBEHHOT'O K HHOCTPAHHOTO
IIPOM3BO/ICTBA MPU PELICHUH 3a/1a4 MPOPECCUOHATBHON
JESITENIbHOCTH

DopMbI 00yUeHHS:

®DpoHTANBHAS U TPYIIOBas (OPMBI.

MeToabl 00yyeHuUs:

Crnosecnblii MeToz 00yueHus (Jlexun)
Hao0mronenue u UccnenoBarenbCKuil METO
(JTaboparopHsbie pabOTHI)

Meton npobiemuoro ooy4yenusi(CamocTosiTenbHas
pabora)

AKTHBHbIE U HHTEPAKTUBHbIE METO/IbI 00y4YeHHUSI:
00CyXIeHUE MPAKTUICCKUX TPUMEPOB HA JICKIIUIX

OIIKC-5

(09.03.04)

Crnioco6GeH MHCTaNINpPOBaTh
IPOrpaMMHOE U amIapaTHOe
o0ecrnieueHue AJs
MH(POPMALIMOHHBIX U
ABTOMATU3HUPOBAHHBIX CUCTEM

3HATDH

- IOPAZOK U MPAaBUJIA HHCTAIUISAIUU OT€YECTBEHHOTIO U
MHOCTPAHHOT'O IPOrPaMMHOT0 OOecreueHus s
MH(POPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CUCTEM
YMETD

- UHCTAJIJIUPOBATh OTEYECTBEHHOE U NHOCTPAHHOE
IIporpaMMHOe obecriedeHue i1l HHPOPMAIIMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM

®opMbI 00yUeHUsI:

®poHTaNbHAS U TPYIIOBas (OPMBL.

Metoanl 00y4eHus:

CrnoBecHnblit MeTo 00yuenus (Jlexiun)
Ha0mronenne u UccnenoBarebCKUN METO
(JTaGopaTopHbie paboThI)

Merton npob6iiemHoro o0yuenus(CamoctoaTenbHast
pabora)

AKTHBHbIE H HHTEPAKTHBHBIE METObI 00YUEeHHUsI:
00CYX/IeHHE MPAKTHYECKUX IPUMEPOB Ha JEKIHAX

OIIKC-6
(09.03.04)

3HATDH
- OCHOBHBIE NPHEMBbI pa3padOTKU AITOPUTMOB U

Dopmbl 00yUCHHUS:
@poHTaNbHAs ¥ TPYNIOBasi POPMBI.




1

2

3

Crnioco0eH pa3pabaTbIBaTh
aJITOPUTMBI U TIPOTPaMMBI,
MPUTOJIHBIC JUIS IPAKTHYECKOTO
UCIIOJIb30BAHUS, IPUMEHSTh
OCHOBBI HH(POPMATUKH U
IPOTrPaMMHPOBAHHUS K
MPOEKTHUPOBAHUIO,
KOHCTPYHPOBAHHIO U
TECTUPOBAHUIO MPOTPAMMHBIX
IPOJIyKTOB

nporpamMmm i NpakKTHYCCKOTO NCITOJIb30BaHUA

MeTtoabl 00yueHusi:

CrnoBecHbrit MmeTon 00yuenus (JIekiun)
HaoOmronenue u UcciieqoBarebCKuii METOT
(JTabopatopHbie pabOTHI)

Meton npobsemHoro o0yuenusi(CamocTosiTenbHas
pabora)

AKTHBHbIE H HHTEPAKTUBHbIE METO/IbI 00yYeHUSI:
00CYXJICHUE MPAKTHYECKUX TPUMEPOB HA JICKIHIX

[IKC-5

(09.03.01/31 BerancnurenbHbIe
MaIlIMHbI, KOMIUIEKChI, CHCTEMBI U
CETH)

Crioco0eH BBINOIHATH pabOThI IO
CO3/IaHUIO U MOAUDUKAIIH
anmnapaTHBIX U TPOrpaMMHO-
anmnapaTHbIX KOMIOHEHTOB UT-
CUCTEM

3HATDH

- CTPYKTYPY ¥ NPUHLIUIBI (YHKIIMOHUPOBAHUS
aIrapaTHhIX U IPOrpaMMHO-AIIAPATHBIX KOMIIOHEHTOB
NT-cucrem

- METO/bI U CPEACTBA IPOCKTUPOBAHMS AlaPATHBIX U
IIPOrpaMMHO-aIapaTHbIX KOMIIOHEHTOB U T-cucrem
- BJIEMEHTHYI0 0a3y, IPUMEHSAEMYIO IIPU CO3TaHUU
annaparHbiXx KomMmnoHeHToB U T-cuctem

YMETDb

- IPOEKTUPOBATh HOBbIE U MOJU(PHUIINPOBATH
CYyILIECTBYIOIIME aANMapaTHbIE U IPOrPAMMHO-
anmnapaTHbele KOMIIOHEeHTsI U T-cuctem

- IPOBOJUTH OLIEHKY 1 00OOCHOBaHHE PEKOMEH1yEMbIX
peLeHnit

BJIAJIETDH

- IPAaKTUYECKUMU HABBIKAMU IIPUMEHEHUS
COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB
IIPOEKTHUPOBAHUS M OTPAOOTKH armapaTHbIX U
IIPOrpaMMHO-annapaTHbix KoMnoHeHToB MT-cucrem

DopMbI 00yUeHHST:

®poHTanbHas ¥ TPyHIIOBast GOPMBI.

MeTtoabl 00yueHusi:

Crnosecnblit MmeTo 00yuenus (Jlexium)
Ha0mronenne u UccnenoBarebCKUM METO
(JTaboparopHbie pabOTHI)

Meron npo6iiemHoro o0yuenus(CamoctosTenbHas
pabora)

AKTHBHbIE H HHTEPAKTUBHbIE METObI 00yYeHUSI:
o0CyKJIeHIE MPAKTUYECKUX TPUMEPOB Ha JTEKIIUAX




2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBI

Jucuunnuna Bxoaut B 010k b1 «/luctumiunel (Moaynn)» o0pa3zoBaTeNbHBIX POrpaMm
OakanmaBpuata mo HampasieHusM 09.03.01 «Mupopmatuka M BBIUUCIUTENbHAS TEXHUKAY,
09.03.04 «IIporpamMMHas UHKEHEPUSD).

W3ydyenne AMCUMIIIMHBI MPEANOJIaraeT IpeABapUTEIbHOE OCBOCHHME CIIEAYIOIINX
JUCIUIUIMH Y4eOHOro IUlaHa:

— IlporpammupoBaHue Ha A3bIKaX BHICOKOTO YPOBHS;

— DNeKTpOTEeXHUKA U 3JIEKTPOHUKA.

OcBoeHne JaHHON AWCIUILIMHBI HEOOXOIUMO KaK IMPEIIIECTBYIONIEE U CIASAYIOMINX
JTUCIUILIMH 00pa30BaTeIbHOM MIPOrpaMMBI:

— Opranmzanus 9BM (09.03.04/31);

— Opraamanus 9BM u cucrem (09.03.01/31);

— BrinonHeHue u 3amuTa BBITYCKHON KBaTU(UKAIMOHHON PaOOTHI.

OcBoenne y4eOHON NUCIUILTMHBI CBSI3aHO C (POPMHUPOBAHUEM KOMIETCHIUH C yUEeTOM
matpurl kommereHiuii OIIOIl nns wanpasnenuit (ypoBenb OakamaBpuarta): 09.03.01
HNudopmaruka u BerauciutenbHas Texauka, 09.03.04 [IporpaMMHas HHXKEHEPUSI.



3. OFBEM JUCHUIIJIMHBI
OO0mmii 00beM IUCIUILTIHBI COCTABIISIET 2 3a4€THBIC €JMHULIBI (3.€.), 72 aKaJeMHYeCKIX
yaca (54 ACTPOHOMHUYECKUX Jaca). B TOM qucle:

1 cemectp — 2 3.e. (72 ak.4.).

Taéauua 2. O6bEM TUCHMILIUHEI 10 BHJIaM YUEOHBIX 3aHATHH (B aKaJJeMUYECKHX Yacax)

O0bem no cemecTpam, aKaj. 4.
N KosnuuecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHo# padoThI
Bcero AU CHMILIMHbI

1
O0beM JUCIHILTUHBI 72 72
AyautopHasi padora* 36 36
Jlexumu (JI) 18 18
JlabopaTtopusbie padoTsl (JIP) 18 18
CamocrositesbHas padora (CP) 36 36
[TpopaboTka yueOHOro MaTepuaa JEeKIHn 2.25 2.25
IToaroroBka K J1abopaTopHBIM paboTam 10 10
[ToaroroBka K pyOexHOMY KOHTPOJIIO 9 9
Jlpyrue Bupl caMOCTOSITENbHON pabOThI 14.75 14.75
Bua npoMekyTo4yHOI aTTecTAIMA 3auér

*B TOM 4HCIe, B POpMe MPAKTHIECKOM MOATOTOBKH



4. COJEPXKXAHUE JUCHUIJIUHBI, CTPYKTYPUPOBAHHOE 110 MOAYJSAM YUYEBHOU JUCHUILIMHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKUX NJIN ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHSATUI
Tadauua 3. ConepkaHue NUCHUILUIUHbBI
Bunel 3ansaTuii*, yacel Komnerenumuun, Texymuii KOHTPOJIb pe3yJbTATOB 00y4eHHUs
X 3aKpenJieHHbIE 32 Banasl
Ne n/m Tema (Ha3BaHHE) MOTYJIS 1 c 1P Cp | Temoii (ox o CYOC Cpok Dopr -
3+4) (Heneus) MaKc)
1 cemecTp
1 MHUKpPOKOHTPOJIIEPHI U UX 6 0 3 12 OIIKC-2, OIIKC-5, 6 PyGesxHbIi KOHTPOIIb 18/30
MIPOrpaMMHUpPOBaHHE OIIKC-6, ITIKC-5
HUTOIO: 18/30
2 JlaT4¥KH U UCTIOJTHUTEIIbHBIE 6 0 3 12 OIIKC-2, OIIKC-5, 12 PyGesxHbI KOHTPOIIh 24/40
MeXaHU3MBI OIIKC-6, IIKC-5
HUTOIO: 24/40
3 D¢ dexTnBHOE TPUMEHEHHE 6 0 ) 12 OIIKC-2, OIIKC-5, 13 PyGe>xHbI KOHTPOIIb 18/30
MUKPOKOHTPOJIIIEPOB OIIKC-6, ITKC-5
HUTOIO: 18/30
HUTOTI O 3a cemecTp 18 0 18 36 - - - 60/100

*B TOM uHcie, B popMe NPAKTHUECKON ITOATOTOBKH




Conep:kanue TUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsIM)

Ne,
wn HanmenoBanue MmoayJisi, cogepkaHue Yacsl
1 «MHKPOKOHTPOJLJIEPHI H HX MPOrPAMMHPOBAHHUE»
Jlekuuu 6
1.1 | BeeageHue B MUKPOKOHTPOJLIEPHI 2
1.2 | MukpokouTposuep Atmega328P. [Tnara Arduino 2
1.3 | IIporpaMMupoBaHrue MUKPOKOHTPOJLIEpA 2
JlabopaTopHblie padoThl 8
JlaGopaTtopHnas pabora. Arduino. Cxema ¢ BHEITHUM CJIIa00TOYHBIM
JIP1.1 4
MCIIOJIHUTENIbHBIM ITPHOOpoM (cBeToinooM, LCD-3kpaHoM) U JaTYUKOM.
JlaGopaTtopHnas pabora. Arduino. Cxema ¢ BHEITHUM CHIIbHOTOYHBIM
JIP1.2 | ucrionHUTENBHBIM IPUOOPOM (IABUTATEIEM) U JATYMKAMU TOKA U 4
HANPSDKEHUSL.
CamocrosiTeibHasi padoTa 12
CP1.1 | [IpopaboTka yueOHOr0o MaTepHaa JIESKIHii 0.75
CP1.2 | [ToaroroBka K 1abopaTOpHBIM paboTam 4
CP1.3 | TIloaroroBka K pyOeXKHOMY KOHTPOJIIIO 3
CP1.4 | Ipyrue BUIbI CAMOCTOSITEILHON pabOThI 4.25
2 «/laTYMKH ¥ MCTIOJHUTE/IbHbIE MEXaHU3MbD»
Jleknuu 6
2.1 | JlaTuuKy ¥ UCTIOJIHUTEIBHBIC MEXaHU3MBbI 2
2.2 | Mukpokontpoiuiep ESP8266. Iliniata WeMos D1 R2 2
2.3 | Hakomnenue v Bbiaya pe3yibTaToOB U3MEPEHU 2
JlabopaTopHbie paboThl 8
P21 JlaGopaTtopHast pabora. WeM0§. CxeMa ¢ JaT4uKaMu U CEPBEPOM, 4
OTJIAIOLIMM JIaHHBIE U3MEPEHUH I10 3aIpocy.
JlaGopaTtopHnast pabotra. WeMos. McnonHuTtensHas cxema ¢ yrpaBlieHUEeM
JIP2.2 . 4
o Wi-Fi.
CamocrosiTesibHasi padoTa 12
CP2.1 | [IpopaboTka yueOHOro MaTepHaa JIEKIHM 0.75
CP2.2 | TloaroroBka K JJabOpaTOpHBIM paboTam 4
CP2.3 | [loarotroBka K py0exHOMY KOHTPOJIIO 3
CP2.4 | Ipyrue BUibl CAMOCTOSATENBbHOM paboThI 4.25
3 «IPppexTHBHOEC NPUMEHEHHE MUKPOKOHTPOJLICPOB»
Jleknumu 6
3.1 | UHTepdeiichl U MPOTOKOIBI CONMPSHKEHUSI MUKPOKOHTPOJIJIEPOB 6
3.2 | ObecneueHue AIUTEIbHON aBTOHOMHOM pabOTHI
3.3 | BapuaHThl MUKPOKOHTPOJUIEPHBIX IUIAT IPOTOTUIIMPOBAHUS
JlabopaTopHbie paboThl 2
P31 JlaGopaTtopHast pabora. COHpSI)KGHI/Ie mo Serial Arduino+WeMos ¢ ’
" | mozxkioYeHueM K Arduino HCIIOJHUTEIBHOTO Mpubopa.
CamocTrosiTeibHasi padoTa 12
CP3.1 | [IpopaboTka yueOHOTO MaTepHaia JEKIIHi 0.75
CP3.2 | TToaroroBka K JJaOOpaTOpHBIM paboTam 2
CP3.3 | [loaroToBka K py0eKHOMY KOHTPOJIIO 3
CP3.4 | JIpyrue BUibl CAMOCTOSATENBHON paboThI 6.25
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S.

YUYEBHO-METOJIUYECKOE OBECHEYEHHUE CAMOCTOSATEJBHOM
PABOTBI CTYJAEHTOB

CamocrosTenbHas pa60Ta CTYACHTOB IO AWCHUILIWMHE o0ecreynBaeTcs CJICOYIOIIUMHA y‘IC6HO-
MCTOANYCCKUMU MATCpUAJIaMU:

1.
2.

Pabouas nporpamma JTUCHUTUIHHBI.

[lepeuens y4eOHOM IUTEPATyphl U JOMOJHUTEIBHBIX MATEPUATOB, HEOOXOIUMBIX IS
OCBOCHMS AUCIUIUTMHBI [Paznmen 7 Paboueit mporpamMmbl TUCIIUATIIAHEI .

[Tepeuens pecypcoB cetu «HTEpHET», PEKOMEHIYEMBIX UISI CAMOCTOSTEIIBHONW pabOThI
IIPU OCBOCHMH TUCUUILTHHBI [Pa3nen 8 PaGodeil mporpaMMbl TUCIUTUIHHBI |.
Metoaunueckue ykasaHHus A OOydaloIMXCsl MO OCBOCHMIO AMCHUIUIMHBI [Pazmen 9
PaGoueii mporpaMMbl AUCITUTUINHBI].

[TepeueHs HHPOPMAITMOHHBIX TEXHOJIOTUH, UCIIOIB3YEMbIX MPU U3yYCHUU JTUCIUTUIMHEI,
BKJIIOUasi [IepeueHb MPOrpaMMHOT0 oOecriedeH sl, THPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
1 ipodeccuoHanbHBIX 0a3 manHbIxX[Pa3aen 10 Paboyeit mporpaMmbl TUCIIUIIIIAHBI .

CTyAeHThl MONYyYalT OOCTYN K YKa3aHHBIM MaTepuallaM HauuHas C IMEepBOTO 3aHATHS IO
mucuauiuimae, B coorsetcTBru ¢ OIIOIL
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6. ®OHJ OIEHOYHBIX CPEJACTB JJsI TPOBEJEHUS TEKYIIETO
KOHTPOJISI W TPOMEKYTOYHON ATTECTALIIMA CTYAEHTOB MO
TACIHATIIAHE

@®onp  oneHounslx cpeactB (POC) g OpoBeAeHMs] TEKYIIEro KOHTPOJ H
MPOMEXKYTOUHON aTTectauu OOydYaloIIuMXcsl MO JIUCHUIUIMHE Oa3upyercs Ha MepeyHe
KOMIIETEHIIMI C yKa3aHUEeM 3TaroB WX (hOpMUPOBAaHUS B MPOIECCE OCBOCHHUS 00pa30BaTEIbHON
nporpammbl  (pazzmen 1). @OC obOecneunBaeT OOBEKTHUBHBIM KOHTPOJIb JOCTHXKEHHUS BCEX
pe3yJIbTaTOB 00YUYEHU S, 3alNIAHUPOBAHHBIX JJIs1 JUCLIUILIIMHBI.

®OC BkIIOYAET B ceOsi:

— IepeyeHb KOMIETEHLMH C yKa3aHHEM JTarnoB WX (OPMUPOBAHHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHuE I0Ka3aTejeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI Ha pa3jIMUHBIX dTanax Mx
dbopMupOBaHUs, ONMCAHUE IIIKAJl OLICHUBAHUS;

— THUNOBBIE KOHTPOJbHBIC 3aJaHUsI WIH WHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHMIA,
YMEHUM, BIaJeHUi U (WIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOLIUe 3Tarbl (POPMUPOBAHUS
KOMIIETEHIIM B MPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOAMYECKHE MaTepUalibl, ONpPENEISAIOIINE MPOLENypbl OLIEHUBAaHUS 3HAHUW, YMEHMHH,
BIAJCHUA W (WJIM) OIbITa MAEATENbHOCTH, XapaKTePH3YIOIIUX ATarbl (HOPMUPOBAHHS
KOMIIETECHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI MPOU3BOAUTCA B cOOTBETCTBUM C llojoxkeHuem o
TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuuu cryaeHtoB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K IaHHOM paboueii mporpaMMe AUCIUILTAHBL
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7. IEPEYUEHb YYEBHOW JIUTEPATYPbBI M  JOINOJHHUTEJBHBIX
MATEPHUAJIOB, HEOBXOAUMBbIX JIVIs1 OCBOEHUA JUCHUTIJINHBI

Jluteparypa
1. EBctudees, A. B. Muxpokontposiepsl AVR cemeiicte Tiny u Mega ¢upmbr ATMEL :
yueOHoe nmocooue / A. B. EBctudeeB. — 5-e uzn. — Mocksa : IMK Ilpecc, 2010. — 558 ¢. —
ISBN 978-5-94120-220-1. — Texkct : »nekTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/61006
2. EBcrudees, A. B. Mukpokonrpomiepsl AVR cemeiictBa Classic ¢upmsr ATMEL :
crpaBouHuK / A. B. EBctudee. — 6-¢ uzn. — Mocksa : JIMK Ilpecc, 2010. — 285 ¢. — ISBN
978-5-94120-219-5. — Tekcr : 2neKTpoHHBIH // JIaHb : 31EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/61005
3. [Tetun, B. B. IIpaktuyeckas sunukinonenus Arduino : samukinoneaus / B. B. Tletun, A.
A. buHsikoBckuii. — 2-o€ u3., uctp. u gon. — Mocksa : JIMK Ilpecc, 2020. — 166 c. — ISBN
978-5-97060-798-5. — Tekcr : 2neKTpoHHBIH // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/131675
4. [IporpammupoBanue MHUKpOKOHTposuiepa Arduino B MH()OPMALMOHHO-YIPABISIOIINX
cuctemax YuebHoe mnocobue / boposckuit A.C., Hlpeitnep M.FO. - 2017. - URL:
http://www.iprbookshop.ru/78913.html.

I[OHOJIHI/ITGJIBHI)IC MaTCpUaJIbl

5. [IporpammupoBanue MHUKpPOKOHTpoiuiepoB AVR: or Arduino x accemOnepy. —
(Onextponuka) 0. B. Pepuu / Pesuy 1O. B.
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8. IIEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX JUJIsI
CAMOCTOATEJBHOU PABOTBHBI ITPU OCBOEHHUHU JINCHUIIJINHBI

1. Caiit yauBepcutera: http://bmstu.ru

2. Poccwmiickas rocymapcTBeHHas Oubnuoreka. http://www.rsl.ru.

3. I'ocymapcTBeHHas myOJIMuHass HAy4YHO-TEXHHUecKas Oubimuoreka Poccun. http://www.gpntb.ru.
4. bubmmoreka MI'TY um. H.3. Baymana. http://library.bmstu.ru.

5. HayuHo-texHuueckas OuOmmoreka K® MITY wum. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snektponnas 6ubnmoreka http://eLIBRARY.RU.

7. DneKTpoHHO-O0uOIMOTEeUHas cucteMa u3garenberBa «Jlanb» http://e.lanbook.com.

8.  DnekTpoHHO-OMOIMOTEYHass CUCTeMa  «YHUBEpPCUTETCKass  OuOnMoTeKka  OHJIAH»
http://biblioclub.ru.

9. DnekTponHO-O6ubIMOTEeUHas cuctema «[PRbooksy» http://www.iprbookshop.ru.

10. DnexTponHo-6ubaMoTeuHas cucrema (ObC) «¥Opaiit» https://biblio-online.ru.

11. Llentpanbuas 6ubnuoreka o6pazoBaTeNbHbIX pecypcoB MunoOpHayku PO. www.edulib.ru.
12. Eaunas xoyutekuus udpoBsIx 00pa3oBaTebHBIX pecypcoB http://school-collection.edu.ru.
13. denepanbHblii HEHTP HHOPMALIMOHHO-00pa30BaTeNbHbBIX pecypcoB. http://fcior.edu.ru.

14. Caiitr U3pgatensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOAUYECKHUE YKA3AHUA [JJs1 CTYJAEHTOB IIO0 OCBOEHHIO
JUCIUIIVINHBI

[Ipucrynas k paboTe, KaXIbld CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMaHUE
HWKECIIEAYIOLUE TOJI0KEHUS.

JlucuuniamHa nocTpoeHa Mo MOAYJBHOMY MNPUHLMITY, KaKIbI MOIYJb MPEACTaBISAET
c000i1 TIOTMYECKH 3aBEPILECHHBIN pa3aes JUCHMILIMHEL. JIUCIUIIIMHA 1EIUTCS HA TPU MOJLYJIS.

Ha nepBom 3aHsTHM CTyAeHT mojlydyaeT HMH(OpPMALUIO Ui JOCTYNa K KOMILIEKCY
METOMYECKUX MAaTEPUAJIOB 110 AUCLUILIIMHE.

JleKunoHHbIE 3aHATHS TMOCBSIICHB PACCMOTPEHUIO KIIFOUEBBIX, 0a30BBIX MOJOKEHUN
Kypca 1 pa3bsICHEHUIO YYeOHBIX 33aJaHHii, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble paGoThI NpeAHA3HAYEHBI JJIs MPUOOPETEHUs OMNbITa MPAKTHYECCKOM
peanu3aly OCHOBHOW NpOQecCHOHANbHON 00pa3oBaTelbHON mporpamMmbl. MeTonudeckue
JOKYMEHTbI K Ja0opaTopHbIM paboTraM mpopaldaThIBalOTCS CTYIAEHTaMH BO  BpeMs
CaMOCTOSITENIbHON 1MOAroToBKM. HeoOXoaumblil ypOBEHb IMOATOTOBKH KOHTPOJIUPYETCS IMEpen
pOBEJICHUEM JTa0OPATOPHBIX PaboT.

[IpakTuueckast IOArOTOBKA IPU peanu3aly y4eOHOM AUCHUIUIMHBI OPIraHU3YEeTCs IyTEM
MPOBEJCHUSI CEMHHAPOB, MNPAKTHUECKUX 3aHATUH, MPAKTHUKYMOB, J1a0OpaTOpHBIX paboT u
UHAMBUAYAIbHBIX M(WIM) TPYIIOBBIX KOHCYJbTAallMi, MNpeaycMaTpUBAIOLIMX  y4acTue
0o0y4JaromuXxcsi B BBIIOJHEHUU OTIECNBHBIX JJIEMEHTOB pPaldOT, CBA3aHHBIX C Oymayiiein
po(hecCuOHATILHON e TENbHOCTHIO.

[IpakTuyeckasi MOJATOTOBKAa MOXKET BKJIIOYATh B CEOSI OTJCNbHbBIC 3aHATUS JEKIIMOHHOTO
TUNA, KOTOpBIE TIPEAYCMAaTPHUBAIOT TMeperady y4eOHOoW uHpopMmanmuu 0OydarommMmcs,
HEOOXOIUMOM Al  MOCIEAYIOIIEr0  BBIOJIHEHHS  padoT, CBA3aHHBIX C  Oynaymiei
po(hecCuOHATIBHON e TENbHOCTHIO.

CaMocTosiTeibHasi padoTa CTYIEHTOB BKIIIOYAET CIEAYIOLIME BHJIBL: MpopaboTKa
y4eOHOro MaTepuaa JIeKIIUH, MOAr0TOBKa K J1a00opaTOpHbIM paboTaM, MOJrOTOBKA K PyOEeKHOMY
KOHTpOJTIO. Pe3ynbTarhl Bcex BUAOB pabOThI CTYIEHTOB (DOPMUPYIOTCS B BUJIE IMYHOT'O PEUTUHTA,
KOTOPBIIl  y4MTBIBae€TCS Ha MPOMEXYTO4YHOH arrectaruu. CamocrosTenbHass paboTa
IpelyCMaTpuBaeT HE TOJIbKO MPOpabdOTKy MaTepuajioB JEKIUH, HO M HX paclIupeHHe B
pe3yibTaTe ITOWUCKA, aHallu3a, CTPYKTYPUPOBAHUS U TMPEACTABICHUS B KOMIIAKTHOM BHJIE
COBPEMEHHOM HMH(OpMaLIUU U3 BCEX BO3MOXKHBIX UCTOYHHUKOB.

Texkymmid KOHTPOJIb TPOBOAWUTCA B TEYEHHE KaXJOrO0 MOIYJS, €ro HTOTOBBIE
pe3yJIbTaThl CKJIAIBIBAIOTCS U3 OLEHOK I10 CJIEAYIOINUM BUaM KOHTPOJIBHBIX MEPOIPUSITHIA:

- PyOexxHbIil KOHTPOJIb.

OcBoeHME AMCUMIIMHBI M €€ YCIHEIIHOE 3aBEeplIEHUE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PETyJIIpHON paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KoHTposiss. HabpaTe pedTHHT MO BceM MOAYISIM B KaXJOM CEMECTpE,
OPOMTH 1O KaXAOMY MOAYJIK IUIAHOBBIE KOHTPOJIBHBIE MEPONPUATUS B  TEUEHHUE
HK3aMEHAIIMOHHOW CECCHH HEBO3MOXKHO.

Jlnst 3aBepiieHust paboOThl B CEMECTPE CTYACHT JOJDKEH BBIMOJIHUTH BCE KOHTPOJIbHbIE
MEPONPUSITHSL.

IIpoMeskyTouHasi aTTecTALMS [0 JUCLUIUIMHE IPOXOAUT B opMe 3aueTa.

MeToauKa OLeHKH 110 PEHTHHTY

CryneHT, BBINOJIHUBIINN BCE MPEyCMOTPEHHbIE YIEOHBIM TUIAHOM 33JJaHUS U CIAaBIIMNA
BCE€ KOHTPOJIbHBIE MEPONPUSITHS, MOJy4aeT UTOTOBYIO OLEHKY MO JTUCIUIUIMHE 33 CEMECTp B
COOTBETCTBHUH CO IIKAJION:

PeliTunr OneHka Ha 3a4eTe
85 —-100 3auTeHo
71 -84 3aureHo
60— 70 3a4TeHo
0-59 He 3aureno
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OneHuBaHue IOUCLMIUIMHBI BEAETCA B COOTBETCTBMM C [lonokeHneM O TeKyleM
KOHTpOJIE yCIIEBAEMOCTHU M MMPOMEKYTOUHOU aTTectauuu ctyaeHTroB MI'TY um. H.O. baymana.
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10. MEPEYEHb HWH®OPMAIMOHHBIX TEXHOJIOTWH, HCIOJIb3YEMBIX
IIPH N3YYEHNHU JUCIUIIVIMHBI, BKJIIOYASA IHEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMUA, NHOOPMALNMOHHDBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHBbIX

HNHpopmaluOHHBIE TEXHOJTOTHH:

- OnekTpoHHass WHGOPMaIMOHHO-0Opa3oBaTenbHas cpega MI'TY  um. H.D. bBaymana
o0ecrieynBaeT JOCTyn K Y4eOHBIM IUIaHaM, pabOYMM MporpaMMaM JUCHMIUIMH (MOIyJei),
porpaMMaM MpPaKTHUK, IEKTPOHHBIM yUEOHBIM H3JAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, YKa3aHHBIM B paOOuyuX Mporpammax TUCHMIUIMH (MOIyJei), mporpaMmax MpakTUK,
dbopMupoBaHUE 3IEKTPOHHOTO MOPT(HOINO 00yUaroIIerocs, B TOM YHUCIE COXpaHeHHE ero padboT
U OLEHOK 3a 3Tu paboTsl. llpemycmoTpeHa BO3MOXHOCTb CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHSL CTYJIEHTOB W MpENoJiaBaTeliel MOCPEACTBOM TEXHOJOTUH U CIIy)O0 1o
MIEPECHUIKE U IMOJIyYEHHUIO AJIEKTPOHHBIX COOOLIEHMM MEXAy IOJb30BaTENIIMU KOMIIBIOTEPHOMN
cetu HTEpHET.

- DneKTpoHHas Mmoyrta npenoaasatess: sch@bmstu.ru

- Cuctema BigBlueButton https://webinar.bmstu.ru

IIporpammHoe o0ecnieyeHue:

— AVR Studio
— Debian Linux

I/IH(l)OpMaIII/IOHHBIe CIIPAaBOYHbBIC CUCTEMBI:

- NupopmannonHo-npasosas cuctema «["apant» http://www.garant.ru;

- Nupopmannonno-npasosas cuctema «Koncynprant [lmroc» http://www.consultant.ru;
- WnxenepHslil cripaBouHuk https://dpva.ru;

- Enunas 6aza 'OCTos P® https://gostexpert.ru.

IIpodeccnonanbHubie 02361 JAHHBIX:

- Pecypc «MammHoctpoenue» http://www.i-mash.ru.

- [Topran mammHocTpoenus http://www.mashportal.ru.

17


https://webinar.bmstu.ru/
http://www.garant.ru/
http://www.consultant.ru/
https://dpva.ru/
https://gostexpert.ru/
http://www.i-mash.ru/
http://www.mashportal.ru/

11. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOU
JJIAA U3YUYEHUSA JUCIUITVINHBI

Hepequb MATCPHUAIBHO-TEXHUICCKOI'O obecrneueHus JUCHHUITIMHBI

Ne,

wn Bua zanaTui Bua v HamMeHoBaHue 000py10BAHUS

1 | Jlekuun CHEIMAILHO 000PY/IOBaHHBIE Ay TUTOPUH C
MYJIbTUMEIUIHBIMU CPECTBAMH, CPEACTBAMHU
3BYKOBOCIPOU3BEICHUS U UMEIOIIUMHU BBIXOJI B CETh
WuTepHeT; momenieHus sl IPOBEACHUS ayAUTOPHBIX
3aHSTHIA, 000pyI0BaHHBIC yUeOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIICHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K Oa3am
JAHHBIX U ceTu HTepHET; CTyIMU; KOMIIbIOTEPHBIE
KJIACCHI.

2 | JlabopaTtopHbie paboTHI CHelHaIbHO 000pY/1I0BaHHbIE Ay JTUTOPUH C
MYJIbTUMETUIHHBIMU CPEICTBAMH, CPEACTBAMHU
3BYKOBOCITPOM3BEICHUS M MMEIOIIMMHU BBIXO/] B CETh
WuTepHeT; momenieHus s TPOBEACHUS ayIUTOPHBIX
3aHSTHIA, 000pY0BaHHBIC YIeOHOU MEOECIBIO; Ay AUTOPHH
OCHAII[CHHBIE KOMIIBIOTEPAMH C JOCTYTIOM K 0a3am
TAHHBIX U ceTH VHTepHET; CTyIuH1; KOMITBIOTEPHBIC
KJIACCHI.

3 | CamocrosTensHast pabora | Oubnmoreka, mMeromniast pabouue MecTa Ui CTYICHTOB;
BBICTABOYHBIC 3aJIbI; Ay AUTOPHH, OCHAIIICHHBIC
KOMIIBIOTEPAMHU C TOCTYIIOM K ceTu MHTepHer.
CouMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY Ka4YE€CTBCHHO BBIINNOJIHATH
CaMOCTOSITENIbHYIO padoTy.
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YTBepxx/eHa Ha 3acejaHnU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITpotokos Ne 9 o1 18.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIMHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIUN:

7. IlepeueHb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. EBctudees, A. B. MukpokoHTposiepsl AVR cemetict Tiny u Mega ¢pupmbl ATMEL : yuebHoe
rocobue / A. B. EBctudeen. — 5-e uza. — Mocksa : IMK Ilpecc, 2010. — 558 c. — ISBN
978-5-94120-220-1. — TeKcT : 3/71eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MbMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/61006
2. EBctudees, A. B. MukpokonTposiepel AVR cemeiictBa Classic ¢upmbl ATMEL : cipaBouyHuK / A.
B. EBctudeen. — 6-e uzg. — Mocksa : IMK Tlpecc, 2010. — 285 c. — ISBN 978-5-94120-219-5. —
TekcT : 37eKTpoHHbIH // JlaHb : 3/1eKTpOHHO-0MbmoTeuHasi cucrema. — URL: https://e.Janbook.com/
book/61005
3. [Tetun, B. B. IIpaktuueckas sHiukmoneaus Arduino : suiukioneaus / B. B. ITetun, A. A.
bunskoBckui. — 2-oe u3g,., ucnp. v gon. — Mocksa : IMK Ilpecc, 2020. — 166 c. — ISBN
978-5-97060-798-5. — TeKcT : 3/1eKTpOHHbIH // JIaHb : 371eKTpOHHO-0nbmmoTeyHast cucrema. — URL:
https://e.lanbook.com/book/131675
4. [IporpaMMHpoBaHre MUKPOKOHTposiepa Arduino B MH(OpMalMOHHO-YIIPAB/ISIOLMX
cucteMax YuebHoe rocobue / Bopoeckuit A.C., [lpeiaep M.FO. - 2017. - URL: http:/
www.iprbookshop.ru/78913.html.

2). I1.10. IEPEUYEHD MTH®OPMAIIMIOHHBIX TEXHOJIOT 1A, UCIIO/Ib3YEMBIX
IIPY U3YYEHNHU JVCIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHMA 1 TH®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOILIEN PEJAKIAM:

10. ITepeyenb HH(OPMALMOHHBIX TEXHO/JIOT W, HCII0/Ib3yeMbIX NP U3yUeHHHU AUCLHMILIMHbI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHns, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npodeccHOHATBHBIX 0a3 JAaHHBIX

IIporpaMmMHoe obecrnieueHue:
- AVR Studio
- Debian Linux

IIpenogaBarenb Kadegpsbl:

YepnbiiioB A.B., fo1eHT (K.H.), KaHAW1aT TeEXHAUeCKUX HayK, A0LeHT, sch@bmstu.ru



YTBepxx/eHa Ha 3aceaHuU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BLIUMC/TUTE/TbHASI TEXHUKA»

ITporokosa Ne 09.04.13-04/10 ot 18.04.2025 .

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JOTIO/THUTE/IBLHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIEIYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AONO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. EBctudees, A. B. MukpokoHTposiepsl AVR cemetict Tiny u Mega ¢pupmbl ATMEL : yuebHoe
rocobue / A. B. EBctudeen. — 5-e uza. — Mocksa : IMK Ilpecc, 2010. — 558 c. — ISBN
978-5-94120-220-1. — TeKcT : 3/71eKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MbMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/61006
2. EBctudees, A. B. MukpokonTposiepsl AVR cemeiictBa Classic ¢upmbel ATMEL : cipaBoyHuK / A.
B. EBctudeen. — 6-e uzg. — Mocksa : [IMK Tlpecc, 2010. — 285 c¢. — ISBN 978-5-94120-219-5. —
TekcT : 371eKTpoHHbIH // JlaHb : 3/1eKTpOHHO-0MbmoTeuHasi cucrema. — URL: https://e.Janbook.com/
book/61005
3. [Tetun, B. B. INpaktuueckas sHiukoneaus Arduino : suiukioneaus / B. B. ITetun, A. A.
bunHskoBckui. — 2-oe u3g., ucrp. u gon. — Mocksa : IMK Ilpecc, 2020. — 166 c. — ISBN
978-5-97060-798-5. — TeKcT : 3/1eKTpOHHbIH // JIaHb : 371eKTpOHHO-0nbmmoTeyHast cucrema. — URL:
https://e.lanbook.com/book/131675
4. [IporpaMMHpoBaHre MUKPOKOHTposiepa Arduino B MH()OpMalMOHHO-YIIPAB/ISIOLLMX
cucteMax YuebHoe rocobue / Bopoeckuit A.C., [lpeiaep M.FO. - 2017. - URL: http:/
www.iprbookshop.ru/78913.html.
5. Byacos A. 1O., T'opbynkoB B. U. [TporpammupoBadre MUKpOKOHTposiepoB AVR : yue6Hoe mocobue /
Bnacos A. 1O., l'opbynkos B. . - OMckuii rocyjapCTBeHHbIN TexXHIUUeCKuid yHuBepcuteT, 2023. - ISBN
978-5-8149-3741-4.
6. Psi6oB, B. T. KomriekcHast pa3paboTka MexaHUuUeCKHX, 3/IEKTPOHHBIX U POrPaMMHbBIX KOMITOHEHTOB
TEXHOJIOrMuecKoro obopyzoBanusi. HacTb 2. YCTpONCTBO 1 POrpaMMHPOBaHKE OJHOKPUCTA/IBHBIX
MUKPOKOHTDOJIJIEPOB : yuebHoe rocobue : B 2 yactsx / B. T. Ps6oB. — Mockga : MI'TY um. H.O.
BaymaHa, [6. r.]. — YacTb 2 : YcTpoHCTBO 1 IpOrpaMMHPOBaHKe OJHOKPUCTA/IbHBIX MUKPOKOHTPOJIIEPOB
—2012. — 123 c.

2). 11.10. IEPEYUEHB MH®OPMAI[OHHBIX TEXHOJIOT M, ICIIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUTUINHGI, BK/TFOUASI IEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAIIOHHBIX CITPABOUHBIX CCTEM, YATATbH B
CJIEYIOWIEN PEJAKIIVU:

10. ITepeueHs HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHUH AUCLUIIHHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOro odecreueHns, HH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM H
npo¢ecCHOHA/TBHBIX 0a3 JaHHBIX

IIporpammHoe obecrieueHue:

- 7-Zip

- AVR Studio

- Debian Linux

- Dr.Web Desktop Security Suite
- LibreOffice



- Mozilla Firefox

IIpenopaBarenb Kadepsbr:

Boponos A.C., foLeHT (K.H.), KaHAWJAT TeXHWYeCKUX HayK, voronovas@bmstu.ru



YTBepxx/jeHa Ha 3acejaHuU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, THGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITporokos Ne 09.04.13-04/7 ot 09.04.2026 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/I1 OCBOEHUSA JUCIAIIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. [TporpammupoBaHrie MUKpOKOHTposiepa Arduino B MH(OpMaL[MOHHO-YIIPABJISIOLLIMX
cucteMax YuebHoe rocobue / Bopoeckuit A.C., [lIpeiaep M.FO. - 2017. - URL: http:/
www.iprbookshop.ru/78913.html.
2. EBctudees, A. B. MukpokonTposepsl AVR cemeiictBa Classic ¢upmel ATMEL : cipaBouyHuK / A.
B. EBctudeen. — 6-e uzg. — Mocksa : JJMK Ilpecc, 2010. — 285 c. — ISBN 978-5-94120-219-5. —
TeKCT : 371eKTPOHHBIN // JIaHb : 37eKTpOHHO-01bmMoTeuHas cucrema. — URL: https://e.lanbook.com/
book/61005
3. [Tetun, B. B. INpaktuueckas sHiuknoneaus Arduino : suiukioneaus / B. B. Iletun, A. A.
buHsKoBCKuUi. — 2-0e u31., ucrp. u gor. — Mockga : JIMK IIpecc, 2020. — 166 c. — ISBN
978-5-97060-798-5. — TekcT : 3/1eKTpOHHbIH // JIaHb : 371eKTpOHHO-0nbmmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/131675
4. Bnacos A. 0., T'opbyskoB B. . TIporpaMmmupoBaHie MUKPOKOHTpo/iepoB AVR : yueGHOe mocobue /
Bnacos A. 1O., TopbynkoB B. U. - OMcKuii rocyjapCTBeHHbIN TexHUUeCKui yHuBepcutet, 2023. - ISBN
978-5-8149-3741-4.
5. EBctudees, A. B. MukpokonTposiiepsl AVR cemeiicts Tiny u Mega ¢dupmbelr ATMEL : yuebHoe
nocobue / A. B. EBctucdeeB. — 5-e u3g. — Mocksa : [IMK Ilpecc, 2010. — 558 c. — ISBN
978-5-94120-220-1. — TekcT : 3/1eKTpOHHBIH // JIaHb : 371eKTpOHHO-01bmmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/61006

2). 11.10. IEPEUEHb MH®OPMAI[IOHHBIX TEXHOJIOT MiA, ICIIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUIUINHGI, BK/TFOUASI IEPEUEHD [TPOrPAMMHOT'O
OBECIIEYEHISA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CUCTEM, YATATbH B
CJIEAYIOUIEN PEJAKIIVU:

10. ITepeueHs HH(GOPMALMOHHBIX TEXHOIOTHI, UCII0/Ib3yeMbIX NP W3yUeHHHU AUCHHUILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHuss, HH()OPMAILHOHHBIX CIPABOYHBIX CHCTEM U
npodeccoHaMTbHBIX 0a3 JaHHBIX

IIporpamMmHoe obecrieueHue:
- 7-Zip

- Arduino Studio

- AVR Studio

- Debian Linux

- LibreOffice

- Mozilla Firefox

- Ubuntu

IIpenopaBarenb Kadepsbi:



Boponos A.C., foLeHT (K.H.), KaHAWJAaT TeXHUYeCKHUX HayK, voronovas@bmstu.ru



