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1. INTAHUPYEMBIE PE3YJIbTATblI OBYYEHUA IO JUCIUIIJIMHE
(MOAYJII0), COOTHECEHHBIE C INTAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMSA OBPA30OBATEJIBHOMU ITPOI'PAMMBbI

Hacrosmas pabouast mporpaMma JUCIUTLIINHBI YCTAaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHHSM CTY/ICHTA, a TAK)KE ONpeeNisieT COAepKaHue U BUIbI Y4eOHBIX 3aHATUN U OTYETHOCTH.

IIporpamMMma pa3paboTaHa B COOTBETCTBUMU C:

» CaMOCTOSTENIHHO YCTaHABIMBaeMbIMH 00Opa3oBaTeabHbIMU cTanAapTamu (CYOC 3++)
[0 HamnpaBlEHUsSIM TMOATOTOBKH (ypoBeHb OakamaBpuata): 09.03.01 «Wudbopmaruka u
BblUMCIIUTENbHAs TexHuKay, 09.03.04 «IIporpamMmMmHas UHXXEHEPHUS»;

*  OcHOBHBIMH  TIPO(ECCHOHATLHBIME ~ O0Pa30BATENBHBIMH  TPOTPAMMAMH  TIO
HarnpasiaeHusM moarotoBku 09.03.01 «MudopmaTuka u BeruuciauTenbHas TexHuka», 09.03.04
«IIporpaMmmHasi HUHKEHEPUS»;

* VuebupiMu miaHamu MI'TY wum. H.D. baymana mo HampaBieHUSM IOATOTOBKH
09.03.01 «MupopmaTuka n BerMUCIUTENbHAS TeXHUKa», 09.03.04 «IIporpamMmMHas HHXEHEPUSD».

[Ipy  ocBOEGHMM JWUCHUIUIMHBI IUTAaHUpYyeTCs  (opMUpOBaHHE  KOMIETCHIMH,
npeaycMmoTpeHHblx OIIOII na ocHoBe CYOC 3++ no HampaBieHussiM noarotoBku 09.03.01
«MudopmaTrka 1 BeYHCAUTENbHAS TeXHUKA», 09.03.04 «IIporpamMmmHas nHx eHEepHs» (YpPOBEHb

OakanaBpuara)
Kon kommerenttms ®opmyIMPOBKA KOMIIETEHIIUH
no CYOC 3++
OomenpodeccuoHaIbHbIE KOMIIETEHIIMU COOCTBEHHbIE

CriocobeH NOHUMAaTh NPUHIMIIBI paOb0OThl COBPEMEHHBIX

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

(09.03.04) YHCJIe OTEYECTBEHHOTO IIPOM3BOJCTBA U UCIIOJIb30BaTh UX MIPU
peleHnH 331249 IPOoPeCcCHOHATBHON I TETLHOCTH

OIIKC-5 Crioco6eH MHCTAITMPOBaTh MPOrPaMMHOE U almapaTHoe o0ecreyeHne

(09.03.04) JUTst ”HGOPMAIIMOHHBIX ¥ aBTOMAaTU3WPOBAHHBIX CHCTEM
Crioco6eH pa3pabaThiBaTh alTOPUTMBI U IPOTPAMMBbl, IPUTOIHBIE IS

OIIKC-6 MPAKTUYECKOT'0 UCIIOJIB30BAaHUS, IPUMEHSATh OCHOBBI MH(OPMATUKU U

(09.03.04) IIPOrPaMMHUPOBAHHUS K IPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U
TECTHPOBAHUIO POTPAMMHBIX MTPOAYKTOB

IIpodeccnonajibHbIe KOMIIETEHINH COOCTBEHHbIE
ITIKC-5
(09.03.01/31
Beruucnurenshple | CriocoOeH BBITOIHATH PaOOTHI O CO3/IaHUI0 U MOIUGDUKALIIH
MAIlHBI, anrmapaTHbBIX U MPOrpaMMHO-aIMapaTHEIX KoMmoHeHToB U T-cuctem
KOMIIJIEKCHI,
CUCTEMBI U CETH)

Jlnst xareropuili «3HaTh, yMETh, BIAJETh» IUIAHUPYETCS JOCTHIKEHUE pEe3yJbTaTOB
oOyuenust (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSX BKJIaA B (OPMHpPOBAHUE
KOMIIETEHIIUH, TPeyCMOTPEHHBIX OCHOBHOM IpodheccroHaIbHONU 00pa30BaTeIbHON MPOrpaMMOit
(Tabm. 1).



Tadauua 1. MHaukaTopsl JOCTHKEHUS] KOMIIETEHLIUH

1

2

3

Komnerennus: xox mo CYOC
3++, popmyupoBka

Nuaukaropsl

®opMbI U MeTO/IbI 00yUeHHUSsA, CIIOCOOCTBYIONIHE
(opMupoBaHMIO M PA3BUTHIO KOMIIETEHIIMU

OIIKC-2

(09.03.04)

CrnocoOeH OHMMATh [TPUHIIMIIBI
paboThI COBpEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUH U
IIPOIPAaMMHBIX CPEICTB, B TOM
YHCJIe OTCUYSCTBEHHOTO
IMPOMU3BOJACTBA U UCIIOJIE30BATh UX
[IPHU PEIICHUH 3a/1a4
poecCHOHATBHOM IeATEITIBHOCTH

3HATH

- COBpEMEHHbIe HH(OPMAIIMOHHbBIE TEXHOJIOTUH U
[IPOrpaMMHBIE CPEJICTBA OTEUECTBEHHOIO U
MHOCTPaHHOTO ITPOU3BO/ICTBA, UCIIOJIb3YEMBIE ITPU
MIPOEKTUPOBAHUHU U PeaTn3aluu HHPOPMAIIMOHHBIX
CUCTEM Pa3IM4YHOI0 Ha3HAUYEHHUS WIN UX KOMIIOHEHTOB
YMETb

- HCII0JIb30BATh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH U MPOTrPaMMHBIE CPEICTBA OTEUECTBEHHOTO
Y MTHOCTPAHHOI'O IIPOM3BOACTBA TP PELIEHUHU 33]1a4
npodecCHOHANBHOM e TeNIbHOCTH

BJIAJJETH

- METOJIMKaMH MPUMEHEHHS] COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUI U IPOrPaMMHBIX
CPEIICTB OTEYECTBEHHOT'O U HHOCTPAHHOTO
IIPOM3BOJICTBA MPU PELICHUH 3a/1a4 NMPOPECCUOHANTBHON
JESITEIIbHOCTH

D®opMbI 00y4eHHS:

®DpoHTANbHAS U TPYIIOBas (OPMBL.

MeToabl 00yyeHuUs1:

CrnosecHblil MeToz 00yueHus (Jlexun)
Hao0mronenne u UccnenoBarenbCKuil METO
(JTaboparopHbie pabOTHI)

Meton npobiemuoro ooyuyenusi(CamocTosiTenbHas
pabora)

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

OIIKC-5

(09.03.04)

Crioco6GeH MHCTaNINPOBAaTh
IPOrpaMMHOE U amIapaTHOe
o0ecnieueHue aJs
MH(POPMALIMOHHBIX U
ABTOMATU3HUPOBAHHBIX CUCTEM

3HATDH

- IOPAZOK U MPAaBUJIA HHCTAIUISALUN OTE€YECTBEHHOTIO U
MHOCTPAHHOI'O IPOrPaMMHOT0 OOecreueHus s
MH(POPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CUCTEM
YMETD

- UHCTAJIJIUPOBATh OTEYECTBEHHOE U NHOCTPAHHOE
IIporpaMMHOe obecriedeHue Jiisi HHPOPMAIIMOHHBIX 1
aBTOMAaTU3UPOBAHHBIX CUCTEM

®opMbI 00yUeHUSI:

®poHTaNbHAS U TPYIIOBas (OPMBL.

Metoanl 00y4eHus:

CrnoBecHnblit MeTo o0yuenus (Jlexiun)
Hao0mronenne u UccnenoBarebCKUi METO
(JTaBopaTopubie paboThI)

Mertoa npo6iiemHoro ooyuenus(CamocTosTenbHast
pabora)

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

OITKC-6
(09.03.04)

3HATDH
- OCHOBHBIE NPHEMBbI pa3padOTKU AITOPUTMOB U

Dopmbl 00yUCHHUS:
@poHTaNbHAs ¥ TPYHIOBasi POPMBI.




1

2

3

Crnioco0eH pa3pabaTbIBaTh
aJITOPUTMBI U TIPOTPaMMBI,
MPUTOIHBIC JUIS IPAKTHYECKOTO
UCIIOJIb30BAHUS, IPUMEHSATh
OCHOBBI HH(POPMATHKH U
IPOTrPaMMHPOBAHHUS K
MPOEKTHPOBAHUIO,
KOHCTPYHPOBAHHIO U
TECTUPOBAHUIO MPOTPAMMHBIX
IPOJIyKTOB

nporpamMmm Ui NpakKTHYCCKOTO UCITOJIb30BaHUA

MeTtoabl 00yueHusi:

CrnoBecHbrit meTos1 00yuenus (JIekiun)
HaoOmronenune u UcciieqoBarebCKuii METOT
(JTaboparopHbie pabOTHI)

Meton npobsemHoro ooyuenusi(CamocTosiTenbHas
pabora)

AKTHBHbIE H HHTEPAKTUBHbIE METO/IbI 00yYeHUSI:
00CYX/IeHUE MPAKTHUECKUX TPUMEPOB HA JICKIHAX

[IKC-5

(09.03.01/31 BerancnurenbHbIE
MaIIMHBI, KOMIUIEKChI, CHCTEMBI U
CETH)

Crioco0eH BBINOIHATH pabOThI IO
CO3/IaHUIO U MOJU(DUKAIINH
anmnapaTHBIX U TPOrPaMMHO-
anmnapaTHbIX KOMIOHEHTOB UT-
CUCTEM

3HATDH

- CTPYKTYPY ¥ NPUHLIUIBI (YHKIIMOHUPOBAHUSA
aIrapaTHhIX U IPOrpaMMHO-AIIAPATHBIX KOMIIOHEHTOB
HT-cucrem

- METO/bI U CPEACTBA IPOCKTUPOBAHMS AlIaPATHBIX U
IIPOrpaMMHO-aINapaTHbIX KOMIIOHEHTOB U T-cucrem
- BJIEMEHTHYI0 0a3y, IPUMEHAEMYIO IIPU CO3JaHUU
annaparHbiXx KomMmnoHeHToB U T-cuctem

YMETb

- IPOEKTUPOBATh HOBbIE U MOJU(PHUIINPOBATH
CyILIECTBYIOIIME aANMapaTHbIE U IPOrPAMMHO-
arnmnapaTHble KOMIOHEeHTsI U T-cuctem

- IPOBOJUTH OLIEHKY 1 0OOCHOBaHHE PEKOMEH1yEMBbIX
peleHnit

BJIAJIETDH

- IPAaKTUYECKUMU HABBIKAMU IIPUMEHEHUS
COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB
MPOEKTHUPOBAHUS M OTPAOOTKH armapaTHbIX U
IIpOrpaMMHO-annapaTHeix KoMnoHeHToB U T-cucrem

®opMbI 00yUeHHST:

®dpoHTanbHas ¥ rPyHIoBast GOPMBI.

MeTtoabl 00yueHusi:

Crnosecnblit MeTo 00yuenus (Jlexiun)
Ha0mronenne u UccnenoBarebCKUM METO
(JTaboparopHbie pabOTHI)

Meroa npo6iiemuoro ooyuenus(CamoctosTenbHas
pabora)

AKTHBHbIE H HHTEPAKTUBHbIE METObI 00yYeHUSI:
o0CyKJIeHUE MPAKTUYECKUX TPUMEPOB Ha JNEKIUAX




2. MECTO JUCIMIIYIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBbI

Jucuumnuna Bxoaut B 0110k b1 «/luctumimnet (Moaynn)» o0pa3zoBaTeNbHBIX IPOrpaMm
OakanmaBpuata mo HampasieHusM 09.03.01 «Mudpopmatuka M BBIUUCIUTENbHAS TEXHUKAY,
09.03.04 «ITporpammHast HHKEHEPHUSD.

W3ydyenne AMCUMIIIMHBI MPEANOJaraeT IpeABapUTEIbHOE OCBOCHHME CIIEAYIOIINX
JUCIUIUIMH Y4eOHOro IUIaHa:

— IIporpammupoBaHue Ha A3bIKaX BHICOKOTO YPOBHS;

— DNeKTpOTEeXHUKA U 3JIEKTPOHHUKA.

OcBoeHne JaHHON AWUCHHUILTMHBI HEOOXOIMMO KaK MPEIIIECTBYIONIEE U CASAYIOMINX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpPaMMBI:

— Opranmsamus 9BM (09.03.04/31);

— Opraunusanus 9BM u cuctem (09.03.01/31);

— BrinonHeHue u 3amuTa BhITYCKHON KBaTU(UKAMOHHON PaOOTHI.

OcBoenne y4eOHON NUCIUILTHHBI CBSI3aHO ¢ ()OPMHPOBAHMEM KOMIIETCHIIUN C Y4ETOM
matpunl kommereHiuii OIIOIl nns wanpasnenuit (ypoBenb OakamaBpuara): 09.03.01
HNudopmaruka u BerauciutenbHas Texauka, 09.03.04 [IporpaMMHas HHKEHEPUS.



3. OBPBEM JUCIIUIIJINHbI

OOmumii 00beM IUCIUILTIHBI COCTABIISIET 2 3a4€THBIC SMHUILIBI (3.€.), 72 aKkaJeMHYeCKIX
yaca (54 ACTPOHOMHUYECKUX Jaca). B TOM qucle:
1 cemectp — 2 3.e. (72 ak.4.).

Taéauna 2. O6bEM TUCHMILIUHEI 10 BUJIaM YUeOHBIX 3aHATHH (B aKaJJeMUYECKHX Yacax)

O0bem 1o cemecTpam, aKaj. 4.
N KosnuyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHo# padoThI
Bcero AU CUMIIJIMHbI

1
O0beM IUCIHIUTUHBI 72 72
AyautopHasi padora* 36 36
Jlexumnm (JI) 18 18
JlabopaTopusbie padoTtsi (JIP) 18 18
CamocrositesbHas padora (CP) 36 36
[TpopaboTka yueOHOro MaTepuaa JESKIHH 2.25 2.25
IToaroroBka K J1abopaTopHBIM paboTam 10 10
[ToxroToBka K pyOe:KHOMY KOHTPOJIIO 9 9
Jlpyrue Bupl CaMOCTOSITENbHON pabOThI 14.75 14.75
Bua npoMekyTo4yHOI aTTecTAMA 3auér

*B TOM 4HCIe, B POpMe MPAKTHUECKOM MOATOTOBKH



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

3AHSITUI
Tadauua 3. ConepkaHue NUCIUILUIUHbBI
Buael 3ansaTuii*, yacel Komnerenuumn, Texymuii KOHTPOJIb pPe3yJbTATOB 00y4eHHUs
X 3aKpeIieHHbIE 32 Banasl
Ne n/mm Tema (Ha3BaHHE) MOTYJIS 1 c 1P Cp | Temoii (kox o CYOC Cpok — -
3++) (enets) MaKc)
1 cemecTp
1 MHUKpPOKOHTPOJIIEPHI U UX 6 0 8 12 OIIKC-2, OIIKC-5, 6 PyGesxHbII KOHTPOIIb 18/30
[IPOrpaMMHUpPOBaHHE OIIKC-6, ITKC-5
HUTOIO: 18/30
2 JlaT4kKH U UCTIOJTHUTEIIbHEIE 6 0 8 12 OIIKC-2, OIIKC-5, 12 PyGesxHbI KOHTPOIIb 24/40
MeEXaHU3MBI OIIKC-6, IIKC-5
HUTOIO: 24/40
3 D¢ dexTnBHOE TPUMEHEHHE 6 0 2 12 OIIKC-2, OIIKC-5, 18 PyGesxHbII KOHTPOIIb 18/30
MUKPOKOHTPOJIIIEPOB OIIKC-6, ITKC-5
HUTOIO: 18/30
HUTOI'O 3a cemectp 18 0 18 36 - - - 60/100

*B TOM uHcie, B OpMe NPAKTHUECKON ITOATOTOBKH




Conep:kanue TUCHHUILUIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsIM)

Ne,
wn HaumeHnoBanue MoayJis, coaep:kanue Yacel
1 «MHKPOKOHTPOJLJIEPHI H HX MPOrPAMMHPOBAHHUE»
Jlekuuu 6
1.1 | BBeneHue B MUKPOKOHTPOJLIEPHI 2
1.2 | Muxkpokontposuiep Atmega328P. Ilnata Arduino 2
1.3 | IlporpamMMmupoBaHre MUKPOKOHTpOJIEpA 2
JlabopaTopHblie padoThl 8
P11 JlaboparopHnas padota. Arduino. Cxema ¢ BHEITHHM C1a00TOYHBIM 4
" | ucnonHUTENBHBIM TPUOOpOM (cBeToro0M, LCD-3kpanom) U TaTYUKOM.
Jlabopartopras padora. Arduino. Cxema ¢ BHEITHHUM CHJIbHOTOYHBIM
JIP1.2 | ucrionHUTENBHBIM IPUOOPOM (IABUTATEIEM) U JATYMKAMU TOKA U 4
HAIPSDKEHUSL.
CamocrosiTeibHasi padoTa 12
CP1.1 | [IpopaboTka yueOHOr0o MaTepHaa JICKIHii 0.75
CP1.2 | [ToaroroBka K 1abopaTOpHBIM paboTam 4
CP1.3 | IloaroroBka K py0eXKHOMY KOHTPOJIIIO 3
CP1.4 | Ipyrue BUIbl CAMOCTOSITEILHON pabOThI 4.25
2 «/laTYMKH ¥ MCTIOJHUTEIbHbIE MEXaHU3MbI»
Jlekuun 6
2.1 | laTyuKH ¥ UCTIOJHUTEIHHBIC MEXaHU3MBI 2
2.2 | MukpokonTposuiep ESP8266. ITnara WeMos D1 R2 2
2.3 | Hakoruienue 1 BbIJIavya pe3yJIbTaTOB U3MEPEHUH 2
JlabopaTopHbie paboThl 8
P21 JlabopaTtopHnas pa6ora. WeM 0§ CxeMa ¢ JaT4vKaMu U CEPBEPOM, 4
OTJAIOIIUM JIaHHBIE M3MEPEHMI O 3aIpocy.
JlabopaTtopHnast pabora. WeMos. McnonHuTtenpHas cxema ¢ yrpaBlieHUeM
JIP2.2 - 4
o Wi-Fi.
CamocrosiTeibHasi 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 CAMOCTOSATENbHOM paboThI 4.25
3 «IPppexTHBHOEC NPUMEHEHHE MUKPOKOHTPOJICPOB»
Jleknun 6
3.1 | MaTepdeiickl U MPOTOKOIBI COMPSKEHHSI MUKPOKOHTPOJLIEPOB 6
3.2 | OGecneueHue AIUTENBHON aBTOHOMHON paboThI
3.3 | BapuaHThl MEKPOKOHTPOJICPHBIX IJIAT MPOTOTHITMPOBAHUS
JlabopaTopHbie paboThl 2
P31 JlaboparopHas paboTa. _ConpsDKeHI/Ie no Serial Arduino+WeMos ¢ 5
" | moaxmmoyenneM K Arduino uCTIOTHUTENEHOTO TPHOOpA.
CamocTosiTeibHasi padoTa 12
CP3.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 0.75
CP3.2 | TToaroroBka K JJaAOOpaTOPHBIM paboTam 2
CP3.3 | [loaroToBka K py0eKHOMY KOHTPOJIIO 3
CP3.4 | JIpyrue BUIbl CAMOCTOSATENBHOM paboThI 6.25

10




5.

YYEBHO-METOJIUWYECKOE OBECHEYEHHUE CAMOCTOATEJBHOM
PABOTBI CTYJAEHTOB

CamocrosTenbHas pa60Ta CTYACHTOB IO AWCHUILIWHE oOecreynBaeTcs CJICOYIOIIUMHA yqe6H0-
MCTOANYCCKUMU MATCpUAJIaMU:

1
2.

3.

Pabouast mporpamMma JUCIUILTAHEI.

[lepeuens y4eOHOM JUTEPATyphl U JOMOJHUTEIBHBIX MATEPUATIOB, HEOOXOIUMBIX IS
OCBOCHMS AUCIUIUTMHBI [Paznmen 7 Paboueit mporpaMmbl TUCIIATIIIAHEI .

[Tepeuens pecypcoB cetu «HTEpHET», PEKOMEHIYEMBIX JUISI CAMOCTOSTEIBHONW pabOThI
IIPU OCBOCHMH TUCUUILTMHEI [Pa3nen 8 PaGodeil mporpaMMbl TUCIUIUIHHBI |.
Meronudeckue ykazaHusi Uis OOydYalOIIUXCs MO OCBOCHHIO TUCHUIUIMHBEI [Pasmen 9
PaGoueii mporpaMMbl AUCITUTUINHBI].

[TepeueHs HHPOPMAIIMOHHBIX TEXHOJIOTHH, UCIIOIB3YEMbIX MPU U3yYCHUU TUCIUTUIUHEI,
BKJIFOYAs IIEPEUYCHb IPOrPAaMMHOT0 oOecriedeHust, TH(HOPMAITMOHHBIX CITPABOYHBIX CUCTEM
U ipodeccuoHanbHBIX 0a3 manHbIx|[Pa3aen 10 Paboyeit mporpaMmbl JUCIUIIIIAHBI .

CTyAeHThl MONYyYalT OOCTYH K YKa3aHHBIM MaTepuallaM HauuHas C IEepBOTO 3aHATHS IO
mucuuiuimae, B coorsetcTBru ¢ OITOIL
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6. ®OHJ OLEHOYHBIX CPEJICTB /IS TNPOBEJAEHMSI TEKVYIIEIO
KOHTPOJISI W TPOMEKYTOYHON ATTECTALIIMA CTYAEHTOB MO
TACIHATIINHE

@®onp  oneHounslx cpeactB (POC) g OpoBeAeHMs] TEKYIIEro KOHTPOJS H
IPOMEKYTOUHOM aTTecTalMM OOydaroUMXcsi MO0 AMCUUIUIMHE Oa3upyercsd Ha IepedHe
KOMIIETEHIIMI C yKa3aHUEeM ATaroB WX (JOPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa30BaTEIbHON
nporpammbl  (pazzmen 1). @OC obOecneunBaeT OOBEKTHUBHBIM KOHTPOJIb JOCTHIXKEHHUS BCEX
pe3yJIbTaTOB 00YUYEHMS, 3alJIAHUPOBAHHBIX JJIs1 JUCLIUILIINHBI.

®OC BkIIOYAET B ceOsi:

— TIepeyeHb KOMIIETEHLUH C yKa3aHHEM 3TamnoB MX (OPMHUPOBAHUSA B HPOLIECCE OCBOCHMS
00pa30BaTeNbHOMN IPOrpaMMbl;

— OIMCaHUE I0Ka3aTejeil U KpUTEPUEB OLIEHMBAHUS KOMIIETEHIMI Ha pa3IMUHBIX dTanax Mx
(dbopMHpOBaHUs, ONMCAHUE ILIKAJ OLICHUBAHUS;

— THUIIOBBIE KOHTPOJIbHBIE 3aJlaHMsI WIIM MHbIE MaTepHalibl, HEOOXOAUMBIE JJISl OLIEHKH 3HAHHIA,
YMEHHM, BIaJeHuil U (WJIK) ONbITa AESITEIbHOCTH, XapaKTEPU3YIOLIUe 3Tarbl (POPMUPOBAHUS
KOMIIETEHIIMH B IPOLIECCe OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBI;

— METOOUYECKHE MaTepuaibl, ONPEICIAIOIINAE INPOLEIYypbl OLICHUBAHWs 3HAHUM, YMECHMH,
BIaJCHUA W (WJIHM) OMbITa MAEATENbHOCTH, XapaKTePH3YIOIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCUMIUIMHBI MPOU3BOAUTCSA B cOOTBeTCTBUM C llojokeHuem o
TEKyIIeM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuuu cryaeHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW pabodel mporpaMMe JAUCHUIINHBL.
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7. IEPEYEHb YUYEBHOM JIMTEPATYPbI W JIOHNOJIHUTEJIBHBIX
MATEPUAJIOB, HEOBXOJNUMBbIX JJIS1 OCBOEHUA JUCIUITIJIMHBI

Jluteparypa
1 EBcrugees, A. B. Mukpokontpoiuiepsl AVR cemeiicte Tiny u Mega ¢upmer ATMEL :
yuyeOHnoe nmocooue / A. B. EBctudeeB. — 5-¢ uzn. — Mocksa : IMK Ilpecc, 2010. — 558 ¢. —
ISBN 978-5-94120-220-1. — Tekcr : snekTpoHHBIN // JlaHb @ 3JIEKTPOHHO-OMOIMOTEUHAsS
cucrema. — URL: https://e.lanbook.com/book/61006
2. EBcrugees, A. B. Mukpokonrpoiuiepsr AVR cemeiictBa Classic ¢pupmsr ATMEL
crpaBouHuK / A. B. EBctudee. — 6-¢ uzn. — Mocksa : JIMK Ilpecc, 2010. — 285 ¢. — ISBN
978-5-94120-219-5. — TekcT : 2neKTpoHHbIH // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/61005
3. [etun, B. B. [Ipaktuueckas suuukioneans Arduino : sauukoneaus / B. B. Iletun, A.
A. bunsikoBckuii. — 2-oe u3., uctp. u gon. — Mocksa : JIMK IIpecc, 2020. — 166 ¢c. — ISBN
978-5-97060-798-5. — TekcT : 2MeKTpoHHbIH // JIaHb : 2JIeKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL.: https://e.lanbook.com/book/131675
4, [MporpammupoBanre MUKpoKOHTpoiuiepa Arduin0 B HMHGOPMAIMOHHO-YIIPABIISIOINX
cuctemMax YuebHoe mnocobue / boposckuit A.C., Hpeitnep M.FO. - 2017. - URL:
http://www.iprbookshop.ru/78913.html.

I[OHOJIHI/ITGJIBHI)IC MaTCpUaJIbl

5. [MporpammupoBanue Mukpokontpoiuiepoe AVR: ot Arduino k accembiepy. —
(Onektponuka) 0. B. Pepuu / Pesuy 1O. B.
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8. IEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHIAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBHBI ITPU OCBOEHHUHU JINCHUIIJINHBI

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

2. Poccuiickas rocynapctBeHHasi ouoauoreka. http://www.rsl.ru.

3. l'ocymapcTBeHHas MyOIUYHAs HaydYHO-TEXHUYeCKas oudanoreka Poccun. hitp://www.gpntb.ru.
4. bubmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texumueckas OubOmuoreka K® MITY um. H.D. Bbaymana. http://library.bmstu-
kalugaru.

6. Hayunas snextponnas 6ubnmoreka http://eL IBRARY.RU.

7. DnekTpoHHO-OMONIMOTEeYHAsE cUcTeMa u3aarenberBa «Jlanpy http://e.lanbook.com.

8.  DJeKTpOHHO-OMONMOTeYHass  cHcTeMa  «YHHBEPCHUTETCKass  OMOJIMOTEeKa  OHJIAWHY
http://biblioclub.ru.

9. DnektponHo-OMbMOoTeYHass cucteMa «[PRbooksy http://www.iprbookshop.ru.

10. Dnekrponno-oubimoreunas cucrema (ObC) «Opaiim» https://biblio-online.ru.

11. LenTpanbHas Oubimoreka oopazoBaTelbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
12. Enunas xosutekiust g poBbix 00pa3oBaTeibHbIX pecypcoB hittp://school-collection.edu.ru.
13. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB. http://fcior.edu.ru.

14. Caiit U3narensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJUYECKHUE VYKA3AHUA JJId CTYAEHTOB IIO OCBOEHMHIO
JUCIHUIIVINHBI

[Ipucrynas k paboTe, KaXIbld CTYJEHT JOJDKEH T[pPUHUMATh BO BHHUMaHUE
HWKECIIEAYIOLUE TTOJI0KEHUS.

JlucuuniamHa nocTpoeHa Mo MOAYJbHOMY NPUHLMITY, KaKIbIiI MOJYJb MPEACTaBISAET
c000i1 TIOTMYECKH 3aBEPILEHHBIN pa3aes JUCHMILIMHEL. JIUCIUIIIMHA IEIUTCA HA TPU MOJLYJIS.

Ha mnepBoMm 3aHATHM CTyAEHT mojlydyaeT HMH(OpPMALUIO Ui JOCTYNa K KOMILIEKCY
METOMYECKUX MAaTEPHUAIIOB 110 AUCLIUILIIMHE.

JleKuMoOHHBbIE 3aHATHS TOCBSIICHB PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX MOJOKEHUN
Kypca 1 pa3bsCHEHUIO YYeOHBIX 33aJaHHii, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

JlaGopaTopHble paGoThI TNpeAHA3HAYEHBI I MPUOOPETEHUS OMbITa MPAKTHYECCKOM
peanu3ali OCHOBHOW NpOQecCHOHANbHON 00pa3oBaTelnbHON mporpamMmbl. MeTonudeckue
JOKYMEHTbI K Ja0opaTopHbIM paboTaM mpopabaThIBalOTCS CTYIAEHTaMH BO  BpeMs
CaMOCTOSITENIbHON 1MOAroToBKH. HeoOXoaumblil ypoBEHb IMOATOTOBKH KOHTPOJIUPYETCS MEpen
MpOBEJICHNEM JTa0OPATOPHBIX PaboT.

[IpakTuueckast IOArOTOBKA IPU peanu3aly y4eOHOM AUCHUIUIMHBI OPIraHU3YyEeTCs IyTEM
MPOBEJCHUSI CEMHHAPOB, MNPAKTHUECKUX 3aHATUH, MPAKTHKYMOB, J1a0OpaTOpHBIX paboT u
UHAMBUAYAIbHBIX  M(WIM) TPYIIOBBIX KOHCYJbTAlMi, MNpeaycMaTpUBAIOLIMX YydacTue
0o0y4JaromuXxcsi B BBIIOJHEHUU OTIENBHBIX JJIEMEHTOB pPalOT, CBA3aHHBIX C Oyayiiein
po(hecCuOHATILHON e TENbHOCTHIO.

[IpakTuyeckass MOJATOTOBKAa MOXKET BKJIIOYATh B C€OsI OTJEJIbHbBIC 3aHATUS JEKIIMOHHOTO
TUIA, KOTOpBIE TIPEAYCMAaTPHUBAIOT TMepefady y4eOHOW uHpopMmamuu 0OydarommMmcs,
HEOOXOMUMOM Al  MOCIEAYIOIIEr0  BBIOJHEHHS paboT, CBA3aHHBIX C  Oynaymiei
po(hecCuOHATILHON e TENbHOCTHIO.

CaMocTosiTeibHasi padoTa CTYIEHTOB BKIIIOYAET CIEAYIOLIME BHJIBL: TNpopadoTKa
yueOHOro MaTepuaa JIeKIIUH, MOJAr0TOBKA K J1a00opaTOpHbIM paboTaM, OJrOTOBKA K PyOEeKHOMY
KOHTpOJIIO. Pe3ynbTarhl Bcex BUAOB pabOThI CTYIEHTOB (JOPMUPYIOTCS B BUJIE IMYHOTO PEUTHHTA,
KOTOPbIIl  y4MTBIBa€TCS Ha MPOMEXYTO4YHOH arrtectaruu. CamocrosiTenbHass paboTa
IpeyCMaTpUBaeT HE TOJIbKO MPOpadOTKy MaTepHajioB JEKIHU, HO M MX paclIupeHHe B
pe3yibTaTe TOUCKA, aHallu3a, CTPYKTYPUPOBAHUS U TMPEACTABICHUS B KOMIIAKTHOM BHJIE
COBPEMEHHOM MH(]OpMaLIUU U3 BCEX BO3MOXKHBIX UCTOYHHUKOB.

Texkymmid KOHTPOJIb TPOBOAWUTCA B TEYEHHE KaXJOrO0 MOJYJS, €ro MTOTOBBIE
pe3yJIbTaThl CKJIAJBIBAIOTCS U3 OLEHOK I10 CJIEAYIOIUM BUaM KOHTPOJIBHBIX MEPOIPUSITHIA:

- Py0OexxHbIil KOHTPOJIb.

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

Jlnst 3aBepiieHust pabOThl B CEMECTpPE CTYACHT JOJDKEH BBINOJIHUTH BCE KOHTPOJIbHBIE
MEPONPUSITHSL.

IIpoMeskyTouHasi aTTecTALUS N0 JUCUUIUIMHE IPOXOAUT B OopMeE 3aueTa.

MeToauKa OLeHKH 110 PEHTHHTY

CtyneHT, BBINOJHUBIINN BCE MPelyCMOTPEHHbIE YIEOHBIM TUIAHOM 33J]aHUS U CIaBIIMHA
BCE€ KOHTPOJIbHBIE MEPONPUSTHS, MOJy4aeT UTOTOBYIO OLEHKY MO JTUCIUIUIMHE 32 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 yCIIEBAEMOCTH U MMPOMEKYTOUHOMU aTTectauuu ctyaeHTroB MI'TY um. H.O. baymana.
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10. MEPEYEHb HWH®OPMAIMOHHBIX TEXHOJIOTWH, HCIOJIb3YEMBIX
IIPH N3YYEHNUHU JUCIHUIIVIMHBI, BKJIIOYASA IHEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMUA, NHOPOPMALNMOHHbBIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHBbIX

HNHpopmaluOHHBIE TEXHOJTOTHH:

- OnekTpoHHass WHGOPMAIMOHHO-0Opa3oBaTenbHas cpeaga MI'TY  um. H.D. baymana
o0ecrieynBaeT JOCTyn K Y4eOHBIM IUIaHaM, pabOYMM MporpaMMaM JUCHMIUIMH (MOJIyJei),
nporpaMMaM MpPaKTHUK, IEKTPOHHBIM yUEOHBIM H3JAHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax TUCHMIUIHMH (MOIYJIei), mporpaMmax MpakTUK,
dbopMupOBaHUE 3JEKTPOHHOTO MOPT(HOINO 00yUaroIIerocs, B TOM YHUCIE COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu paboThl. llpemycmMoTpeHa BO3MOXHOCTH CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHSl CTYJIEHTOB W MpENoJiaBaTelieil MOCPEACTBOM TEXHOJOTUH U CIIy)O0 1o
IIEPECHUIKE U IMOJIyYEHHUIO AIEKTPOHHBIX COOOLIEHMM MEXAy IOJb30BaTENIIMU KOMIIBIOTEPHOMN
cetu NHTEpHET.

— DeKTpoHHAas movTa npenoaasarens: sSCh@bmstu.ru

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

IIporpammHoe o0ecnieyeHue:

- AVR Studio
- Debian Linux

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

- Wudopmarmonno-npaBoas cuctema «[apant» http://www.garant.ru;

- Wudopmarmonno-npasosas cucrema «Koncysprant [Lirocy http://www.consultant.ru;
- WmxenepHslii cipaBounuk https://dpvacru;

- Enunas 6a3a 'OCTos P® https://gostexpert.ru.

IIpodeccnonanbHbie 0a3bI JAHHBIX:

- Pecypc «Marmmaoctpoenue» http://www.i-mash.ru.
- [TopTan mammaOCcTpoenus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHAJBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOU
JJIAA U3YUYEHUSA JNCIUITVINHBI

Hepequb MAaTCPHUAIBHO-TEXHUICCKOI'O obecrneueHus JUCIHUITIMHBI

Ne,

wn Bua zanaTui Bua v HauMeHoBaHue 000py10BAHUS

1 | Jlekuuu CHEIMAILHO 000PY/IOBaHHBIC Ay TUTOPUH C
MYJIbTUMEUIHBIMU CPEICTBAMU, CPEACTBAMHU
3BYKOBOCIPOU3BECHUS U UMEIOIIUMHU BBIXOJI B CETh
WuTepHeT; momelieHus sl IPOBEACHUS ayAUTOPHBIX
3aHSTHIA, 000pyI0BaHHBIC YUeOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIIEHHbIE KOMIIBIOTEPAMH C JOCTYIIOM K 6a3am
JAHHBIX U ceTu HTepHET; CTyIMU; KOMIIbIOTEPHBIE
KJIACCHI.

2 | JIaGopatopHbIie pabOTHI CIEIUAIBHO 000PY/I0BaHHbIE Ay TUTOPHH C
MYJIbTUMETUIHHBIMU CPECTBAMU, CPEACTBAMHU
3BYKOBOCITPOM3BEICHUS M MMEIOIIMMHU BBIXO/] B CETh
WuTepHeT; momenieHus A IPOBEACHUS ayIUTOPHBIX
3aHSITHIA, 000pYT0BaHHBIC YIeOHOU MEOCIBIO; Ay AUTOPHH
OCHAIIICHHbIE KOMIIBIOTEPAMHU C JOCTYIIOM K Oa3am
TAHHBIX U ceTH VHTepHeT; CTyIuH1; KOMITBIOTEPHBIC
KJIACCHI.

3 | CamocrosTenpHast pabora | Oubnmoreka, mMeromniast pabouue MecTa Ui CTYICHTOB;
BBICTABOYHBIC 3aJIbI; Ay AUTOPHH, OCHAIIICHHBIC
KOMIIBIOTEPAMHU C TOCTYIIOM K ceTu MHTepHer.
ConMoKyIbTYpHOE MPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY Ka4YECCTBCHHO BBIINMOJIHATH
CaMOCTOSITENIbHYIO padoTy.
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YTBepx/eHa Ha 3acejaHnU Kadeapsl K3
«[TpuknasHasi MaTeMaTHKa, MHGOPMATHKA U BEIUMC/TUTE/TbHASI TEXHUKA»

ITpotokos Ne 9 o1 15.04.2022 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJMIMO¥ I/I1 OCBOEHUSA JUCIIAIIIMHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX JI/Isl 0CBOEHHUSA
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-0Mb/MoTeuHast cuctema. — URL:
https://e.lanbook.com/book/61006
2. EBctudees, A. B. MukpokonTposiepsl AVR cemeiictBa Classic ¢upmbel ATMEL : cipaBouyHuK / A.
B. EBctudeen. — 6-e uzg. — Mocksa : IMK Tlpecc, 2010. — 285 c¢. — ISBN 978-5-94120-219-5. —
TekcT : 3eKTpoHHbIH // JlaHb : 3/1eKTpOHHO-0MbmoTeuHasi cucrema. — URL: https://e.lanbook.com/
book/61005
3. [Tetun, B. B. IIpaktuueckas sHiukoneaus Arduino : suiukioneaus / B. B. Ietun, A. A.
bunskoBckui. — 2-oe u3g., ucrp. v gon. — Mocksa : IMK Ilpecc, 2020. — 166 c. — ISBN
978-5-97060-798-5. — TeKcT : 3/1eKTpOHHbIH // JIaHb : 371eKTpOHHO-01bmmoTeyHast cucrema. — URL:
https://e.lanbook.com/book/131675
4. I[TporpaMmMmupoBaHre MUKPOKOHTposisiepoB AVR: ot Arduino K accembnepy. — (Onekrponuka) FO. B.
PeBuu / Peuu FO. B. - URL: https://ibooks.ru/reading.php?short=1&productid=369879.
5. IlporpamMmmupoBaHre MUKPOKOHTpoJiiepa Arduino B UH(QOPMaLMOHHO-YTIPaBISOIINX
cucremax YuebHoe nocobue / BopoBckwnii A.C., IlIpeiigep M.IO. - 2017. - URL: http://
www.iprbookshop.ru/78913.html.

2). 11.10. IEPEYUEHB MH®OPMAI[OHHBIX TEXHOJIOT M, ICIIO/Tb3YEMBIX
IIPY M3YYEHNY JUCIIUTUINHGI, BK/TFOUASI TIEPEUEHD [TPOTPAMMHOT'O
OBECIIEUEHUSA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CICTEM, YATATbH B
CJIEYIOWIEN PEJAKIIVN:

10. ITepeueHb HH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NPU U3yUeHHUH AUCLUIIHHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOro odecreueHNs, WH(OPMaLOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpammHoe obecreueHue:
- AVR Studio
- Debian Linux

IIpenopaBarenb Kadepsbi:

UepHsbiiioB A.B., goueHT (K.H.), KaHIWJAT TeXHUYECKHX HayK, [oLleHT, sch@bmstu.ru



