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1. IEJIX OCBOEHUA N CHUIIJINHBI

Ilenpro MUCIUIIINHEL SBISETCA U3YdEeHHE IIPHHIAIIOB Pa0OTH MUKPOKOHTPOJIIEPOB, BEIYUCIUTEIBHBIX U ITepH(EpUITHBIX
YCTPOMCTB MUKPOKOHTPOJLIEPOB, IOJIy4EHUE HABBIKOB IIPOrPaMMHUPOBAHUSA MUKPOKOHTPOJLIEPOB

3amaun Kypca:

1. I/ISy‘-II/ITL MPUHIOUIIBL pa60T1)1, HAa3HA4YCHUEC 1 BO3MOKHOCTH MUKPOKOHTPOJIJICPOB

2. 3y4uTh IporpaMMHOE oOecIiedeHne sl paboThl ¢ MEKPOKOHTPOJUIEpAMH

3. U3y4uTh cHCTEMY KOMaH/ JJIsl MUKPOKOHTPOJLIEPa

4. Uzyunts nepudepuiiubie ycTpoiicTBa MUKPOKOHTPOJLIEpA

5. IlomyynTh HaBBIKU IPOTrPaMMHPOBAHUS MUKPOKOHTPOJLIEPA.

Pe3yJ'H>TaTI)I 06y‘IeHI/I${ 10 JUCHUIITMHE HAITPABJICHBI HA JOCTUKECHUC NHAUKATOPOB!:

VYK-4.1. UmeeT npencrapieHue o MpaBuiiax ¥ MPUHITUIAX JISJIOBOW YCTHOW M MMCbMEHHONW KOMMYHHKAIMU Ha
ToCyIapcTBEeHHOM si3bIke Poccuiickoii denepanny 1 HHOCTpaHHOM(BIX) sI3bIKe(ax)

YK-4.2. leMOHCTpHpPYET YMEHHE OCYIIECTBIIATH AETOBYIO KOMMYHHUKAIIIO B YCTHOH M MMCBMEHHON (hOpMax, HCIIOIB30BATh
METOJIbI M HABBIKH JEIOBOTO OOIIEHUS

YK-4.3. meet HaBBIKH AEIOBOTO OOIIEHUS HA TOCYJapCTBEHHOM s13bIke Poccuiickoit @enepanuu 1 ”HOCTPaHHOM(BIX)
sI3bIKE(ax)

ITK-1.1. leMoHCTpUpYeT 3HAHNE OCHOB OIEPAIIOHHBIX CHCTEM, CETEBBIX TEXHOJIOTHH, 3BIKOB IPOTPAaMMHUPOBAHUS, 0a3
JIAHHBIX U TEXHOJIOTHI 00pabOTKM JaHHBIX, OCHOB IIPOCKTUPOBAHUS HHTEP(EHCOB, A3BIKOB U METOJI0B (hOpMaIbHBIX
crienu UK

ITK-1.2. leMoHCTpUpyeT yMeHUs pa3padaThIBATh CHCTEMHOE M IPUKIIAJHOE IPOrPAMMHOTO 00CCIICYCHHE C HCIIOIb30BaHUEM
SI3BIKOB M TEXHOJIOTHH MPOrpaMMHPOBaHUs, 0a3 TaHHBIX, CETEBBIX TEXHOJIOTUH H OTIEPAIIMOHHBIX CUCTEM, SI3BIKOB U METOJIOB
(hopmanbHBIX crienudukanuit

I1K-1.3. ImeeT mpakTU4YECKUI OIBIT UCIOIb30BAHUS ONEPALMOHHBIX CUCTEM, COBPEMEHHBIX SA3bIKOB IIPOTPaMMUPOBAHHUS,
CHCTEM yIpaBlieHHs 0a3aMM JaHHBIX U TEXHOJOTHH 00paboTKH AaHHBIX, CPEICTB pa3pabOTKH MIpOrpaMMHOro uHTEpdeiica

ITK-3.1 [leMOHCTpHpPYeT 3HAHNWE OCHOB apXUTEKTYPH HH(POPMAITOHHBIX CHCTEM, YCTPOICTBA allapaTHO-IPOTPAMMHBIX
KOMILIEKCOB,

I1K-3.2 JleMOHCTpUpPYET yMEHHUS PEIIaTh CTaHAAPTHBIE 3a1a4l aJMUHUCTPUPOBAHNUS IPOTPAMMHBIX CUCTEM, COIPSIKEHUS
KOMIIOHEHTOB paclpeeleHHbIX IPOrPAMMHBIX CHCTEM

ITK-3.3 VmeeT mpakTHYECKUH ONBIT aAMUHICTPHPOBAHUS M HHTETPAIIMN HH(POPMAIIHOHHBIX CHCTEM

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OIIOII

Lluc (pasaen) OIOIT: [K.M.03 JIB.03.01

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKe 00y4Yarolerocs:

OcHoBa JUCHUIIIIMHBI COCTOUT U3 0a30BBIX 3HAHMI MOJIYYCHHBIX U3 CJIICAYIOIINX OUCHUILIAH:

ApaneKTypa BBIYHCIIMTCIIBHBIX CUCTEM

Wudopmarnka

WNHocTpaHHBIN SI3bIK

TexHonOrUs NPOrpaMMHUPOBAHUS

MareMatudeckas JIoruka

YuebHast mpakTHKa (IPAKTHKA IT0 TPOTPAMMHUPOBAHUIO)

2.2 JIucuMnJuHbl M MPAKTHKH, JISI KOTOPbIX OCBOEHUE JTAHHOW JUCHMILIMHBI (MOIYJIs1) HEOOX0IUMO KAK
npeanIecTBYIOIIEe:

HOJIFOTOBKa K IpoucaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTLI

3amura uHPOpPMAaLUH

ITpownsBoxacTBeHHAs NMpaKTHKA (TIPEIIUITIOMHAS IIPAKTHKA)

ITpousBoaCTBEeHHAs MPAaKTHKA (HAyYHO-HCCIIEIOBaTEIbCKas paboTa)
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3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLMTTINHBI
(MOZY.JIA)

YK-4: CniocoGen ocyliecTBJIATH 1€JI0BYI0 KOMMYHHKALMIO B YCTHOH U MHCbMEHHOM ¢opMax Ha rocy1apcTBeHHOM
s3bike Poccuiickoii @enepanum 1 HHOCTPaAHHOM(bIX) A3bIKE(AX)

3HaTh:

- TCPMHUHOJIOTUIO MUKPOKOHTPOJIJICPOB Ha AHTIINHCKOM SA3BIKEC,

YMeTh:

= BBITIOJIHATH ITOUCK I/IH(l)OpMaL[PII/I W YUTATb JOKYMCHTAIUIO 10 MUKPOKOHTPOJJICpaM Ha AHTJITMHCKOM SA3BIKE;

Baanernb:

- HaBbIKaMH YTCHHUA JOKYMCHTAIIUN 110 MUKPOKOHTPOJIJIEpAM Ha AHTJIUHCKOM SA3BIKE;

IIK-1: Cnioco0eH npuMeHATh B MPogeccHoHaAILHOM /1esiTeIbHOCTH COBPEMEHHbIE SI3bIKH MPOrPaMMHUPOBAHUS U
TEXHOJOI'M" oﬁpaﬁonm JAHHbIX, ONIePAllUOHHbIC CUCTEMbI, IPOIrPaAMMHbBbIE OMOJIMOTEKH M NAKEeThbI NPUKJIATHBIX
NMPOrpaMM, ceTeBble TEXHOJIOTHHU, CUCTEMbI YIPaBJIeHUs 6a3aMH JaHHBIX; IPOEKTHPOBATDH 0a3bl JAHHBIX U
NporpaMMHbie HHTepdeHchl

3HaTh:

OCHOBBI SI3BIKOB [TPOTPaMMUPOBAHUS, OUOTMOTEKH U MAaKeThI IPOrpaMM AT IPOTrpaMMHUPOBAHISI MUKPOKOHTPOJIIEPOB

YMmers:

pa3pabaTeIBaTh IPOrPaMMHOE 00ECTIedeHHe Il MUKPOKOHTPOJLIEPOB

Baanernb:

HaBBIKAMH HUCIIOB30BAHUS COBPEMEHHBIX S3BIKOB IPOTPAMMHUPOBAHHS, OHOINOTEK M ITAKETOB IPOTPaMM IS
HPOrpaMMHUPOBAHUS MUKPOKOHTPOJIIEPOB

IIK-3: CnocodeH kK aIMUHHUCTPUPOBAHUIO M CONPOBOKACHUIO HHPOPMAIMOHHBIX CHCTEM, CHCTEM YNPABJIEHUS
0azamMu AAHHbIX, HHTEerpanvuu nncbopmauuonnux CHCTEM C MCHTOJIB3YEeMBIMHU allllapaTHO-NIPOrpaMMHbLIMHA
KOMILJIEKCAMU

3HaTh:

- THCTPYMCHTAJIbHBIC CPEACTBA IJIA IIPOTPAMMHUPOBAHNA MUKPOKOHTPOJUIEPOB

Ymers:

- IPUMCHSATb HHCTPYMCHTAJIbHBIC CPEACTBA AJIsI IPOrpaMMHUPOBAaHUA MUKPOKOHTPOJIJICPOB

Baanern:

- HaBbIKaAMHU UCIIOJIb30BAaHUA HHCTPYMCHTAJIbHBIX CPCACTB JJI IPpOrpaMMHUpPOBaHNU MUKPOKOHTPOJIJICPOB

B pe3yjbTaTe 0OCBOCHUSA TUCHUIIINHBI oﬁyqamumﬁm JOJIKCH

3.1 |3uaTh:

3.1.1 | - TepMHHOJIOTUIO MUKPOKOHTPOJIIEPOB HA aHINIUICKOM SI3BIKE;

3.1.2 | - TeopHI0, TEXHOJIOTHHU AJIsl IPOrPaMMUPOBAHUS MUKPOKOHTPOJLIEPOB;

3.1.3 | - MHCTpYMEHTAaNBHBIE CPECTBA T IPOrPAMMHIPOBAHHS MHKPOKOHTPOJLICPOB

3.2 | YMmeTh:

3.2.1 | - BBIIOTHATH MOUCK HHPOPMAIIMN U YUTATh JOKYMEHTAIIUIO 10 MUKPOKOHTPOJIIEpaM Ha aHITIMHCKOM SI3BIKE;

3.2.2 | - pa3pabaTbIBaTh IIPOTPAMMHOE 00ECTIeUeHNE T MUKPOKOHTPOJIIEPOB

3.2.3]- OPUMCHATb UHCTPYMCHTAJIbHBIC CPEACTBA AJIsI IPOrpaMMHUPOBAHUS MUKPOKOHTPOJIJICPOB

3.3 | Baagers:

3.3.1 | - HaBBIKAMU YTEHUS TOKYMEHTAIIMY TI0 MUKPOKOHTPOJIJIEpaM Ha aHTIIUICKOM SI3BIKE;

3.3.2 | - HaBBIKAMU HCIOJIb30BAHUSA COBPEMEHHBIX TEXHOJIOTUM U MHCTPYMEHTAIIBHBIX CPEJICTB IS
MIPOTPaMMHUPOBAHUS MUKPOKOHTPOJIIIEPOB;

3.3.3 | - HaBBIKAMHU HCIOJIB30BAHUS HHCTPYMEHTAIBHBIX CPEJCTB JUIs IIPOrPAMMHPOBAHHS MUKPOKOHTPOJLIEPOB
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4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 43ET
YacoB 1o y4eOHOMY IIaHy 144 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS 68 3a4yeTsl 7
caMocCTosiTeNbHas paboTa 75,8
KOHTaKTHas pabora: 68,2
UKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUJA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3gen 1. ApxuTeKTypa MUKPOKOHTPOJLJIEPOB
1.1 0O030p ceMelCTB COBPEMEHHBIX MHKPOKOHTPOILIEpoB /J1ab/ 7 4 J1.1J11.2J11.3
JI1.4J12.1 J12.2
31323354
1.2 0030p apXUTEKTYpPbl MHKPOKOHTpoJIIepa. OpraHu3arus naMsaTi. [1opTe 7 4 JIT.1JI1.2 JI11.3
BBO/Ia-BbIBO/Ia. TakToBbIi renepatop. EEPROM mamsits. /J1a6/ JI1.4J12.1 J12.2
212233 24
1.3 Monynu mukpokoHTposuiepa. Taiimepsl. Komnaparopsl. 3axear, 7 6 JIT.1 JI1.2 J11.3
cpaBuenue, [IIUM. Uctounnk omopHoro HanpspkeHus. USART. /J1a6/ JI1.4J12.1 J12.2
01323354
1.4 [Mutanne MukpokoHTpoutiepa. CxemorexHuueckue pemenus. /IIp/ 7 6 JIT.1 JI1.2 JI1.3
JI1.4J12.1 J12.2
31323354
1.5 Monynu MukpokosTposiepa. Talimepel. Komnaparopsl. 3axsar, 7 30 JI1.1J11.2 J11.3
cpasHenue, [IIIMM. Mcrounuk onoproro HanpsokeHus. USART. J11.4J12.1 J12.2
CroposxeBoii Taiimep. /Cp/ 212233 24
Pa3gen 2. [IporpamMupoBaHue MUKPOKOHTPOJ1J1€POB
2.1 WHcTpyMeHTanbHbIE CPEACTBA U CPeAbl I IPOTPaMMHUPOBAHUS 7 4 JIL.1J11.2 J11.3
MHUKPOKOHTpOJUIEepoB /J1ab/ JI1.4J712.1 J12.2
01323354
2.2 CucreMa KOMaH] MUKPOKOHTpoJutepa /J1ab/ 7 8 JIT.1J11.2 JI1.3
JI1.4J12.1 J12.2
01223324
2.3 Joctyn k mopram, mamMsATH U MOAYJSIM MUKPOKOHTPOJUIEpa B 7 8 JIT.1 JI1.2 J11.3
nmporpaMMHOM Koze /J1a6/ JI1.4J12.1 J12.2
01323354
2.4 [IporpamMupoBaHue NOPTOB BBOJAa-BbIBoAa. CocrosiHus nopToB. /I1p/ 7 6 JIT.1 J11.2 J11.3
JI1.4J12.1 J12.2
01323354
2.5 TaiiMepbl MuKkpokoHTpoJutepa /I1p/ 7 6 JIT.1 J11.2 J11.3
JI1.4J12.1 J12.2
21223324
2.6 TakToBBII TeHepaTop. DHeprocoepexenue. /TIp/ 7 8 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
01323354
2.7 [pepoiBanus. Buemnue monynu. [uns! u nepenava ganusix /I1p/ 7 8 JIL.1J11.2 J11.3
JI1.4J12.1 J12.2
01323354
2.8 IIporpamMupoBaHue IOPTOB BBOJA-BbIBOJAA. COCTOSIHUS IOPTOB. 7 20 JI1.1J11.2 J11.3
TaiiMepbl MUKPOKOHTpOJUIEpa. TaKTOBBIH reHepaTop. JI1.4J12.1 J12.2
DHeprocoepexenue. /Cp/ 215233 24

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma gucrumumasl "[IporpaMMupoBanie MUKPOKOHTPOJUIEPOB' 10 HAIPaBISHHUIO TOTOTOBKI
(cnermansHocth) 02.03.02 "dynnamenranbHas nHGopmMaTHKa 1 HHGOPMAIIMOHHBIE TEXHOIOTHN " HalIPaBICHHOCTH cTp. 6
(npoduto) Komnetorepusie Hayku ®T'BOY BO «Uenl'Y»

2.9 Buemnue momynu. [lluner n mepenayda nanasix /Cp/ 7 25,8 JIT.1 J11.2 J11.3
JI1.4J12.1 J12.2
31323354
Paznen 3. Unast koHTakTHas padora
3.1 WuauBuaya bHbIC KOHCYIBTAIIMH, TEKYIMHA KOHTPOJb /MKP/ 7 0,2 JIT.1 JI1.2 J11.3
JI1.4J12.1 J12.2
01323354

6. POHJ1 OIEHOYHBIX CPEJCTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEACTB

Tect
CobecemoBaHue TI0 IPAKTHIECKOH paboTe
JloKyMeHTanus Ha aHIIIMHACKOM SI3bIKE

6.2. Tunoskle KOHTPOJIbHBIC 3a1aHUSI U UHBIEC MATEPHUAJIBI 11 TeKy[lleﬁ aTTeCTallui

ITpuMeps! IpaKTUYECKUX 3aJaHUN:

1. Pa3paboTtaTh nporpaMMHoe obecrieueHue Al MUKPOKOHTPOIIIepa, 00ecreunBarollee peakiuio (BKIIIOUEHHE CBETOANOIOB)
Ha BHEITHEe COOBITHE (HaXKaTHe KHOTKH). IS peann3auy HCIoIb30BaTh CHCTEMY MTPEPhIBaHIH MUKPOKOHTpPOJLIEpA.

2. Pazpaborats nporpaMMHOE oOecriedeHne AT MUKPOKOHTPOILIEPa, IEMOHCTPHpYIOIIee pabOTy CTOPOKEBOTO TaMepa.
IMocne BHenHEro BO3eWCTBUS (HaXKaTHe KHOIIKM) CBIMUTHPOBATh 3aBHCaHKE ITporpaMMel. [Tocie mepesarpysku
MHKPOKOHTPOJUIEP JOJKEH 0003HAUUTh 3TO COOBITHE BKIIFOUCHHUEM OIPE/INICHHOTO CBETOANOA Ha HEKOTOPOE BPEMs.

3. Pazpaborats nporpaMmMHOE oOecniedeHne A1 MUKPOKOHTPOJUIEPA, TO3BOJISIONIECE BHIBOANTD TEKYIIEE BPEMS Ha ANUCILIEH.
Hcnonp3oBaTh BHemHUe ack! (Hanpumep DS1307). MUKpOKOHTpOIIIEep JOMKEH OOIBIIYIO YaCTh BPEMEHH HAXOIUThCS B
pexuMe sHeprocoepexeHts, MpoOyKaeHHEe OPraHU30BaTh 10 CUTHATY OT BHEITHUX JacOB.

6.3. TunmoBbIe KOHTPOJIBLHBIE BOMPOCHI H 3aJaHUSI IJIsI IIPOMEKYTOYHOI aTTeCTANA

ITpumepsl BOIPOCOB IS TeCTa!

. s 3arpyskn B FLASH nporpamMmm MEUKpOKOHTpOJIIepa HyxKeH daii:
C pacuperueM .obj ;

. ¢ pacupenueM .hex;

C PaCIIUPEHUEM .asm ;

. C pacIpeHneM .ci

ao o —~

. Pa3psHOCTD IIMHBI JaHHBIX ONpeeNnserT:

. MakcumanbsHBIi 00BeM HHPOPMAINH, KOTOPas MOKET OBITh ITOJyYeHA WM TIepeiaHa 3a OMH pas.
. TakTOBYIO 4acTOTY LLIUHBIL.

. TaKTOBYIO 4aCTOTY YCTPONCTB, MOAKIFOUYEHHBIX K ILIMHE.

o o DN

. CoBpeMeHHBI MEKPOKOHTPOJUIEp NMEET apXUTEKTYPY, HanOoJee IIOX0Kylo Ha:
. l'apBapackyro

. ®on HelimaHOBCKYIO

. Apxurextypy SIMD

O o W

6.4. Kputepuu oneHuBaHUA

JI1st IpOXOKICHUST COOECEIOBAHUS 110 TIPAKTHYECKON padoTe 00yUArOIINICS MPEAOCTABISET Pa3paOboTaHHbIA KOJT
MIPUIIOKEHUS U coOpaHHYIo cxeMy. [IpencTaBieHHbIH KO/ TOJKEH BBITIOTHSTH TIOCTABICHHYIO 3371249y, €ro 0(OpMIICHIE
JIOJDKHO COOTBETCTBOBAThH OOIENPUHATHIM corialieHusaM. B npouecce cobeceioBanus 00ydarommnics 10KkeH cBOOOIHO
OPHUEHTUPOBATHCS B KOJIE TPOTPAMMBI, COMTOCTABJIATH TEOPHIO U MOTyICHHBIE MPAKTHYECKUE PE3YIIbTAThI, 0OTBEYATh Ha
JIOTIOJTHUTEIbHBIE BOTIPOCHL. [Ipy ycrenHoM MpoxXoKIeHH: coOeceToBaHms 00yJaromuiics moiydaer 1 6amt 3a Kaxyro
MPaKTUIECKYIO paboTy.

ITpomexyrodHast aTTecTamnus MPOBOJUTCS B BHJE TeCTHpoBaHUs. Beero 20 TecTOBEIX BOMpocoB. [IpoTomKHUTenbHOCT TecTa
— 35 MuHYT.
3a UTOrOBBIN TECT 0OyJaromuics noxydaer Makcumym 100 6amioB

Hrorossrii 6amn paccauteiBaercs mo Gopmye:
S=(((P*50)n)+T)/1.5

311ech:

P - Cymma 6aiioB 3a IpakTHIECKUE PAOOTHI

n - Komm4ecTBo mpakTHUECKHX padboT

© ®I'BOY BO «Henl'V»




B

MIMHOBPHAYKHU POCCHU
denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUpeXKICHHE BBICIIET0 00pa30BaHuUs

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpamma gucrumumasl "[IporpaMMupoBanie MUKPOKOHTPOJUIEPOB' 10 HAIPaBISHHUIO TOTOTOBKI
(cnermansHocth) 02.03.02 "dynnamenranbHas nHGopmMaTHKa 1 HHGOPMAIIMOHHBIE TEXHOIOTHN " HalIPaBICHHOCTH
(npoduto) Komnetorepusie Hayku ®T'BOY BO «Uenl'Y»

crp. 7

T - baiel 3a UTOTOBBIA TECT

HToroBas OIleHKa pacCUYUTHIBACTCSA Ha OCHOBE HTOTOBOTO Oaia:
0-59 6aoB — HEYNOBIETBOPUTEIILHO/HE3aUTEHO;

60-79 6ainoB — yAOBIECTBOPUTEIIFHO/3a4TECHO;

80-89 6am10B — XOPOII10/3a4TEHO;

90-100 6asuI0B — OTIIMYHO/3aUTEHO;

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JUCIUIIJIMHBI (MO Y JIs)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IuTEpaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Mscaukos B. U. MHUKpPOTIPOIIECCOPHBIE CHCTEMBI: yIeOHOE MOCOOHe 1Mo Homkap-Ona : 9BC
KypCOBOMY IIPOSKTHPOBAHUIO: YdeOHOE TIOCOOHe INoBomxckwit
(https://biblioclub.ru/index.php?page=book&id=562251) TOCYIapCTBEHHBI
i
TEXHOJIOTHUECKH
11 YHUBEPCUTET,
2019
JI1.2 | Kiroues A. O., Crenpa-koHcTpykrop SDK-1.1M. Opranusanus u CaHKT- 9bC
IMunkesuu B. 1O, MpOrpaMMHPOBaHUE MHKPOKOHTPOJUIEPOB: yaeOHOE mocoome IerepOypr :
[Tnarynos A. E., (https://e.lanbook.com/book/283841) HUY UTMO,
Kiroues B. A. 2022
JI1.3 | IIampos M. U. ITporpaMMupoBaHie MUKPOKOHTPOJLIEPOB MUKPOKOHTPOJLIEPOB | MockBa : 3bC
cemeiictBa CORTEX-M: yuebHOe mocooue ist CTYICHTOB Poccuiicknii
HanpasieHni «VHpopMaTnka 1 BRIYUCIUTENBHAS TEXHUKA» U YHUBEPCHTET
«MuadopmMaorHas 6€30IaCHOCTY: yaeOHOe mocodue TpaHCIOpTa
(https://biblioclub.ru/index.php?page=book&id=703463) (PYT (MUUT)),
2020
JI1.4 | amun A.A. WuTepHer Bemielt s HaunHatomux. BusyansHoe Bonorna : Uadpa 9bC
MIpOrpaMMHUPOBAHNE MUKPOKOHTpOJUIepoB cemeiictBa ESP8266: -Unxenepus,
ydaeOHOe mocodue 2023
(https://znanium.com/catalog/document?id=433154)
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Poxennos A. A, [IpoekTupoBaHue BCTpanBaeMbIX CUCTEM Ha Homkap-Ona : 9bC
baeB A. A, MHUKPOKOHTPOJIJIEPAX: JTa0OPaTOPHBIN MPAKTUKYM: TIPAKTHKYM IToBomkckuii
UYepnprmes /1. C., (https://biblioclub.ru/index.php?page=book&id=437108) TOCYapCTBEHHBI
JIbrgarun K. A. i
TEXHOJIOTHUECKH
11 YHUBEPCUTET,
2015
JI2.2 | Peuu 1O. B. [IpakTryeckoe mporpaMMUpOBaHIE MUKPOKOHTPOIIepoB Atmel CaHKT-
AVR Ha s13bIKe accembiiepa IetepOypr: BXB
-ITerepOypr,
2012
7.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn "UHTepHeT"
31 |EnuHOe OKHO HOCTyIa K 00pa30BaTENbHBIM pecypcaM - eaepanbHas HHPOPMAIMOHHAS CHCTEMa OTKPBITOTO JOCTYIa
K UHTErpaJIbHOMY KaTajory 00pa30BaTeNbHBIX HHTEPHET-PECYPCOB U K 3JIEKTPOHHON OUbInoTeke ydaeGHO-
METOIMUECKUX MAaTepHaJIOB JUI BCEX YPOBHEH 00pa30BaHMs: TOUIKOIBHOE, 00IIIee, cpeaHee npodeccHoHambHOe,
BEICIIIEE, TOTIOHUTENbHOE. http://window.edu.ru
32 |JlekTOpUYM - IPOCBETUTENBCKUH IPOEKT: MAaCCOBBIE OTKPBITHIC OHIAWH-KYPCHI, OTKPBITHIA BUICOAPXUB JICKIIUI By30B
Poccun https://www.lektorium.tv
93 |Hayunas snextponHas 6ubmuoreka eLIBRARY.RUy - paznen "XKypHaibl OTKpBITOTO

nmocryma" (https://elibrary.ru/projects/subscription/rus_titles_free.asp)
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D4 | VHuHBepcuTeTcKas OnOIMoTeKa OHIIAiH [ DIEeKTPOHHBIH pecypc] : aeKTpoHHO-0nbmoTeynas cucrema (OBC) / OO0
Hupextmenua [TabnumuHr http://biblioclub.ru

7.3 llepevyenb UHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpamMmHoOe obecrieyeHue

LMS Moodle

Arduino IDE

7.3.2 IIpodeccuonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

PICsimlab

MPLABXIDE

Atmel Studio

eLIBRARY .RU : Hay4Has snekTpoHHas 6ubanoTeka : caT. — Mocksa, 2000 — . — URL: https://elibrary.ru . — Pexxum
JIOCTYTIa: JUIs 3aPETUCTPUP. Nob30BaTeNel. — TeKCT : SIeKTpOHHBIH. *

Web of Science : MmynbTHIMCIHIUITHHAPHAS pedepaTiBHas 6a3a nanHbIX / kommanus Thomson Reuters. — URL:
https://apps.webofknowledge.com . — Pexxum moctyna: muis 3apeructpup. mosb3oBateneid Yenl'Y. — TeKCT : 3IeKTPOHHBIN.

Scopus : pedepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ . — fI3. anri. — Pexxum mocrtyna: s
3apeructpup. nois3osateneit Yenl'Y. — TekcT : aeKTpOHHBII.

8. MATEPHAJ/IBHO-TEXHUMYECKOE OBECIIEYEHME JUCIMITJINHBI (MOJAY JIA)

Jlnst peanuzanvyl AMCUUIUINHEL HCIIOJIB3YIOTCSL yHeOHBIC ayIMTOPUH JUIS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIIA, 3aHATHH
CEeMHHAPCKOTO THIA, TPYIITOBBIX ¥ MHIWBHUAYAIFHBIX KOHCYIBTANH, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHON aTTeCTalllH, a
TaKKe MOMEICHNUS I CAMOCTOSITENIFHOM paboThl. YueOHbIe ayTUTOPHH YKOMIIIEKTOBAHBI CICIUATIN3HPOBAHHON MeOEIbI0
U TeXHUYECKIMU CPEACTBAMU 00y4eHHUs: TOCKa, MapThl, MyIbTUMEAUIHHOE U aynnoobopynoBanue. s mpoBeAeHHs 3aHATHH
JICKIIMOHHOTO THIIA TIPEJIararoTcss HA0OPHI IEMOHCTPAIIMOHHOTO 000PYTOBaHUS U YIeOHO- HATIISTHBIX ITOCOOMI: II(poBBIe
00pazoBaTeIbHBIE PECYPCHI, @ TAKXKE HCIIOJIB3YEeTCS IEPEHOCHOE U / MITH CTAI[IOHAPHOE MyIbTHMEANITHOE 000pyI0BaHNE
(3xpaH, HOYTOYK, IPOEKTOP, KOJOHKH). JIJIsi CEMUHAPCKUX 3aHITUN HUCIOJIB3YIOTCS ayAUTOPUH OCHAILIEHHBIE OOBITHOM
JIOCKOH, apTaMu, IEPEHOCHBIM MYJIbTHMEIUHHBIM U ayTH0000pyIoBaHUEM (B citydae HeoOxonumMoctn). [Tomemenns s
CaMOCTOSATENBHON pabOTHI 00YJarOMNXCs OCHAIICHBI KOMITBIOTEPHOH TEXHUKOW C TIOAKIIOYEHIEM K cet "HTepHeT" n
o0ecredeHNeM JIOCTya B IEKTPOHHYIO HH(OPMAIIIOHHO-00pa30BaTENbHYIO Cpely yHHBEPCHUTETA.

9. METOAUWYECKHUE YKA3AHUS 1JISd OBYYAIOIIUXCSA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAYJIST)

VYcmemHoe n3ydeHne Kypea TpedyeT oT 00yJaromuxcs MOCEIIeHNS JEKIINH, aKTHBHOI pabOTH Ha CEMHHApaxX, BBITOTHEHHS
BCEX Y4eOHbIX 3aJjaHUH MPero/iaBaTers, 03HaKOMIICHHS C 0a30BBIMH Y4€OHHKaMH, OCHOBHOM H JIOTOJIHUTEILHON
JUTEPaTypOH. 3aIKCh JIEKINH — OfHA U3 (OPM aKTUBHON PabOTHI CTYICHTOB, TpeOyrolasi HABBIKOB M YMCHUS KPaTKo,
CXEMaTHYHO, ITOCJIEIOBATENIFHO 1 JIOTHYHO (PUKCHPOBATH OCHOBHEIC TIOJIOKEHUS, BBIBOIBI, 0000IIEHNS, (POPMYITHPOBKH.
IMocnenyromas pabota Hag TEKCTOM JIEKIIUH BOCKPEIIACT B IAMSTH €€ COIEpKAHHUE, ITO3BOIIET Pa3BUBATh IKOHOMHUIECKOE
MbIIUICHHE. B KOHIIE JIeKny npenoaaBarelb OCTaBisieT BpeMst (5 MUHYT) JUIsl TOTO, YTOOBI CTY/ICHTHI HIMEIIH BO3MOXKHOCTb
3a7aTh YTOYHSIOIINE BOIPOCHI 10 H3ydaeMOMY MaTepHay.

OCHOBHBIM METOIOM OOYIEeHUS SBIIAETCSA CAMOCTOSTENIFHAS pab0Ta CTYICHTOB C yIeOHO-METOANIECCKIMH MaTepHaIaMH,
Hay4HO# nuTeparypoi. [Ipy M3ydeHnH ANCIUIUIMHBI HEOOXOAMMO U3Y4HTh BOIIPOCHI, KOTOPBIE IPETIOAaBaTEb BHIHEC HA
CaMOCTOSTEIbHOE U3YUEHHE, OBITh TOTOBBIM K OOCYXKIEHHIO 3THX BOIIPOCOB. J{MCKyCcCHs — KOJUIEKTUBHAS (hopMa yCTHOTO
npencraBieHus HHpopMary. OOBIYHO TUCKYCCHIO TOTOBHUT OJMH MIIM HECKOJIBKO YEIOBEK, IIPECTABISIONINX OCHOBHEIC
BOIIPOCHI TEMBI ¥ TOUKH 3peHHs. OCTaIbHbIC YIACTHUKH JUCKYCCHH BBICKA3bIBAIOT CBOM MHEHUS U CY)KACHHUSA. [{UCKYCCHIO
OpraHu3yeT BeAyIHH (Jalle IperoiaBaresb) B 0013aHHOCTh KOTOPOTO BXOJUT IIPEIOCTABIICHHE CIIOBA Pa3HbIM yYaCTHUKAM,
CIICpP’KMBaHUE 3MOIMOHAIBHBIX PEAKIUH YIaCTHUKOB U MOABEICHIE HTOTOB 00CYXKICHHUSI.

K mpomerxyrouHoii aTTectanmy He0OX0JMMO TOTOBHUTECA IIEIEHANIPABICHHO, PETYISPHO, CHCTEMAaTHIECKH U C TIEPBBIX JHEH
oOydeHus o naHHo# nucuurunHe. [locie 3Toro y o0yyaromierocsi JoHKHO ¢(hOPMHUPOBATHCS YETKOE MPEICTaBIeHUE 00
o0beMe U XapakTepe 3HaHWH ¥ YMEHUH, KOTOPBIMU Ha/lo OyZeT OBJIaJIeTh MO JucHuIUIHE. CHCTeMaTHIecKOe BBIIIOITHEHHE
y4eOHOH pabOoThI Ha JEKIHMSIX U CEMHHAPCKUX 3aHATHAX MO3BOJIHT YCIEIIHO OCBOUTH IHUCIAIUIHHY.

B cnysae npuMeneHus Ipu 00ydeHUH AUCIUTUTMHEL HICKTPOHHOTO 00Y4IEHUs, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNEe 00yJaIOIMXCsl M TIPEHoAaBaTeNsl OCYLIECTBILIETCS B PEXKUME PeabHOTO BPEMEHH (OHJIaHH-JIEKLHN
(BeOMHAPEI), YaThI, BUCO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BPEMEHH (CHCTeMa IUCTaHIIMOHHOTO 00y4eHns Moodle,
(hOpYMBI, 3TeKTPOHHAS TOYTA H JP.).

Bomnbiryro yacTs BpeMEHH 00ydaroIuecs CaMOCTOSATENbHO Pab0OTAIOT ¢ yaeOHO-METOANIECKIMHU MaTepruanamMu. CTyaeHThI
HMEIOT BO3MOXKHOCTh KOHCYJIBTHPOBATBCS € ITPEI01aBaTeleM 10 BCEM BOIIPOCaM, BO3HUKAIOIIUM B X0OJIe CAMOCTOSTEIILHOM
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paboTHI TOCPENICTBOM IEKTPOHHOM MOYTHI, COIUATBHBIX CETeH U T.II.

Joctyn obyuaromierocst K yaeOHBIM pecypcaM B pexXuMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSTENbHON paboTh
OCyIIECTBIIsIETCs yepe3 ceTh VIHTepHeT B yOOHOM JUISl HETO MECTE, BPEMECHH U TEMIIE.

ITpn 0OydeHny NHI C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3[JOPOBBS JJIEKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIC
o0pa3oBaTenbHbIE TEXHOJIOTHH MPEIyCMaTPUBAIOT BOSMOXKHOCTH IIpHeMa-Tiepeiaui HH(GOPMAIUX B JOCTYMHBIX IS HUX
dbopmax.

Peanmsanust qUCIHUIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00YJIeHHs, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH (aree
— 30, JOT) ocymecTBnsiercs Ha 0OcHOBaHUHU «I10IOKEHNUS 0 peann3aiui OCHOBHBIX U TOTIOJTHUTEIIBHBIX 00pa30BaTEIbHBIX
IporpaMM ¢ IpUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUs U IUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIUII B (heepaabHOM
roCyJapcTBEHHOM OIO/XKETHOM 00pa30BaTeIbHOM YUPEXKACHUH BbICIIEro 00pazoBaHus «UenssOMHCKUI rocynapcTBEHHBIH
yHHEBepcHUTeTY, «I10705KeHNs 0 TTopsAAKe 3aUeTa 00YJIAIONIIMICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl 'Yy pe3ynpTaToB OCBOSHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3oBaTeNbHYIO AESTENBHOCTD, YIEOHBIX IPEAMETOB, KypCOB, AUCIUILTUH (MOIYNeH), NPaKTHUK, JOTOTHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) IMTOCPEIICTBOM JIEKTPOHHON HH(POpMaImoHHo-00pa3oBaTenbHOl cpensl T BOY BO
«Uenl'Y». B nckmodnTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IPH peann3aii 00pa30BaTeNbHON IESTETFHOCTH C
npumerenueM D0, IOT MoryT npuMeHsITh KOMIOHEHTHI, He BXOSIIUE B IEPEUEHb AIIEKTPOHHOIN HH(POPMALIMOHHO-
00pa3oBaTebHON Cpesibl.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCIIMITJIMHBI OBYYAIOIIUMHUCH C
NHBAJINJIHOCTBIO 1 O'PAHUYEHHBIMU BO3SMOXHOCTSAMU 31OPOBbS

OcBOCHUE IUCHUIUIMHBI WHBAIMAAMH M JIMIAMH C OTPAaHMYCHHBIMA BO3MOXKHOCTSMH 3JIOPOBBSl OCYLICCTBISETCA C
UCIIOJIb30BAaHUEM CICHHAIBHBIX TEXHHYECKHX CPEICTB M HMH()OPMALMOHHBIX TEXHOJOTHH, MNPEIOCTaBIsIEMbIX PecypcHbIM
y4eOHO-METOANYECKUM LIEHTPOM MO OOY4EHHI0 MHBAIMJIOB U JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromierocss (MOOMJIbHBIC CIICIHATIbHBIC TEXHUYECKHE CPEACTBAa JUIS JIMI C HAPYIICHUSIMH 3pEHHS H C
HapyYIICHUEM CIIyXa, ACCHCTUBHBIC MH)OPMALMOHHBIC TEXHOJIOTHH).

ITpu HeoOxoaMMOCTH Ul OOYYAIOMIMXCS € HAPYIICHUSIMH 3pEHHs Ha pabOduMX MecTax Uis [POBEICHUS HPAKTHUECKHX HITH
JTa0OpaTOPHBIX 3aHATHIl yCTaHABIMBAaeTCs CIELMAIBLHOE IMpOorpaMMHOe obOecreyeHne (IporpaMma pedeBOl HaBHTalWH,
peUeBbIC CHHTE3aTOPBI, SKPAHHBIC JIYIIb).

B yueOHble aymuropuu obecrieunBaeTCs OCSCHPEISITCTBEHHBIA JOCTYN Jjis  OOYYalomMXCsl € WHBAIUIHOCTBIO U C
OTPaHHYCHHBIMH BO3MOJYKHOCTSIMH 37I0pOBbsl. B KakIoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH  3/I0POBBSI, IPEAYCMATPUBACTCS COOTBETCTBYIOLIEE KOJMYECTBO MECT Uil OOYYAIOIUXCS C y4eTOM
HapYIICHUHA UX 310POBBSI.

st OCBOGHHMSI IMCUMIUIMHBI MHBAJIMAAM M JIMIAM C OIPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI IPEIOCTABISIETCSI AOCTYI K
MEeYaTHBIM HCTOYHHKAM, MMEIOIMMCS B HayyHoi OuOimoreke Yenl'Y, ¢ MOMOIIBIO CrENUaibHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C MOMOIIBIO CIEIHATBEHBIX TEXHHYSCKUX W HMPOTPAMMHBIX CPEICTB K 3JEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2IeKTPOHHOTO TOKyMEHTa B (hoHIe HaydHOU OnbnmroTekn Yenl'Y wiv 21eKTpOHHO-ONOIMOTEIHBIX CHCTEMAX.
YueOHO-METOANUECKHE MaTepHaibl s OOY4alomMXCsl M3 YMCIa WHBAIWAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3[I0POBbsI IPENOCTABISIIOTCA B (OopMax, aJaNTHPOBAHHBIX K OTIPAHHYCHUSIM HX 3[0POBbS M OCOOCHHOCTSM BOCIPHUSTHUS
HHpOpMAIIUH.

Jisl MHBaNWIOB U JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBOCHHE AMCLUUIUIMHBI MOXET ObITh YAaCTHYHO WIIK
HOJIHOCTBIO OCYIIECTBICHO C UCIIOIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHA.

ITpu npoBeieHHH MPOMEXKYTOYHOM ATTECTAI[MM IO TUCHHUIUIMHE OOYJAIOIMMCS C HHBAIUAHOCTBIO U C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbsI 00ECIEUMBACTCS 10 MX 3asBICHHIO MPEAOCTABICHHUE B IOCTYMHOH (OpMe B 3aBHCHMOCTH OT HX
WH/IMBUIYalbHbIX OCOOEHHOCTEH HHCTPYKIMH O MOPSIKE MPOBEIACHHS NPOMEXKYTOYHON aTTECTAlMH, OLECHOYHBIX CPEICTB H
BO3MOKHOCTH OTBETOB Ha 3a/aHus (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE, MUCbMEHHO MmpudToM bpaiins, ¢
HCITOJIb30BAaHHUEM YCIIYT aCCHCTCHTA, YCTHO).

[Ipy mpoBeAeHHH TPOLEAYPHl OLECHHBAHUS PE3Y/IbTATOB OOY4EHHS MHBAJIMAOB M JIMI[ C OIPaHUMYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbsI TIPEAYCMATPUBAETCSl MCIOJIb30BaHUE mpenocTaBieHHbIX Yenl'Y mnnum  COOCTBEHHBIX TEXHUYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX HHAWBUIYaJbHBIMH OCOOCHHOCTAMH. [Ipu HEOOXOIUMOCTH HWHBAJIHMIAM H JIUIAM C
OrPaHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI IPEIOCTABIISETCS JOTOIHUTENFHOE BpeMsl AJIsl TIOJrOTOBKH OTBETAa Ha 3aJaHMs,
NpoLe/ypa OLIEHUBAHUS PE3YJILTATOB 00YUEeHUS 110 JUCHUIUIMHE MOYKET HPOBOJIMTHCS B HECKOJIBKO ITAIIOB.

© ®I'BOY BO «Henl'V»




02.03.02 dyHpamenTabHaA HH(popMaTuKa U MH(OPMaI[HOHHbIE TeXHO/IOTUH,
KomMmnbrorepHslie Hayku, IIporpaMmmypoBaHue MUKPOKOHTPOJ/IepoB, 2026, ouHast

Pa6ouas nporpaMMa AHCIUIUITMHBI (MOAY/IsI) oj00peHa U peKOMeH/[0BaHa:
I[TpopekTop 10 yuebHOM paboTte yTBepxeHo 27.02.26 A.A. CanamaroB

YuensiM coBeToM Muacckoro ¢pumana @I'bOY BO "Uenl'yY"

IIpotoxkon 3acesanus Ne 8 ot 24.02.2026

[Ipencenarens YueHoro coBera
Muacckoro ¢unuana PI'6OY BO
"Qenl'yY" COTr7IaCOBaHO T.B. ManbkoBa

3acesanueM Kadeapbl NPUK/IAHON MaTeMaTUKHU

ITpotoxkon 3acesanust Ne 6 ot 30.01.2026

3aBeaytoiuii Kadeapoi COTJIaCOBaHO E.B. [lyTukoBa

ABTOD (COCTaBUTED) P.E. Mooatios

CrpykTypa pabodeii mporpaMMsbl COOTBeTCTBYeT NpuKa3y pekropa ®I'bBOY BO «Uenl'Y» ot
«13» anipens 2021 r. Ne 247-1



