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1. IOACHUTEJIBHAS 3AIIMCKA

1.1. Heab yuyeOHOM AMCHMILIHHBI
Ilenp  y4eOHOW  AWCHMIUIMHBI ~ SBJSIETCS ~ M3yYCHHE  NPUHIUIOB  pabOTHI
MUKPOKOHTPOJUIEPOB ¥ YIPABISIONIUX YCTPOICTB HA UX OCHOBE U UX MPOTPAMMHPOBAHHE.

1.2. IlnanupyemMble pe3yabTaTbl H3yYeHUs] TUCHUILINHBI

B pe3ynbrare ocBoeHus yueOHON AUCHUIUIMHBI CTYIEHT JIOJIKEH:

-3HaTh THIIBI APXUTEKTYp MHUKPOKOHTPOJIJIEPOB, OOIIME NPUHIUIBI TOCTPOCHUS
IU(PPOBBIX MHUKPOIIEKTPOHHBIX YCTPONCTB, BHUIBI MPOTOKOJOB CBSA3H, CIIOCOOBI M METOJbI
IOCTPOECHUS MUKPOKOHTPOJUIEPHBIX CHCTEM, CpEICTBA IPOrPaMMHUPOBAHUS U OTJIAIKU
MHUKPOKOHTPOJUIEPOB;

- yMeThb CO3/1aBaTh YCTpoiicTBa Ha 0a3e MHKPOKOHTPOJUIEPOB M yMETh HX
IPOrpaMMHUPOBATh;

- BJaJeThb HaBBIKAMH pPa0OTBI CO CpPEACTBaMH OTJAJAKH U TPOrPaMMHPOBAHUS
MHUKPOKOHTPOJIIEPOB.

1.3 MecT0 y4eOHO# QMCHUIIMHBI B CHCTEME MOATOTOBKH CTY/JAEeHTa

JucuummuHa otHOocuTes K Onoky | «/lucuummuael (Momynu)y (OOsi3aTenbHAs 4acTh
osioka 1).

[Tepeuensb yueOHBIX TUCIUILIMH, H3y4aeMbIX paHEe, YCBOCHHE KOTOPBIX HEOOXOAMMO st
M3YYEHUS JAaHHOW JUCIUIUINHBI:

— nH(opMaTHKa;

— MPOTPaMMUPOBAHHUE.

[lepeueHs y4eOHBIX MUCIUIUIMH (IIMKJIOB JMCIUILINH), KOTOpbIE OYAyT OMUpPAThCS HA
JIAaHHYIO TUCUUTUINHY:

— TexHonoruu MuaTepuer-seuei;
— IPOrpaMMHUPOBAHNE MOOUIIBLHBI TIPUITOKCHHH.

Kpome TOro, 3HaHHWS TONyYeHHBIC MPU H3YYCHHUH JUCHUIUIMHBI Ha JTaO0OPaTOPHBIX
3aHATUAX OyIyT NMPUMEHEHBI MPU TPOXOKIECHUU MPOSKTHO-TEXHOJOTHUECKOW MpakTUKH Nel,
IPOEKTHO-TEXHOJOTUYECKOW NpakTUKK Ne2 M NpeIAUIUIOMHON IPAKTUKH, a TaK >K€ Ipu
MOATOTOBKE BBIMYCKHOW KBaTM(UKAIIMOHHOW pabOThl M JaibHEHIIeH mnpodeccuoHaIbHON
JeATEIbHOCTH

1.4 TpeGoBaHusi K 0CBOCHHMIO Y4eOHOM JMCIUIIIHHBI
OcBoeHnne JnaHHOW y4eOHON JUCIUIUIMHBI JIOJDKHO oOecrnednBaTh (HOopMUpOBaHHUE
CIEAYIOLUX KOMIETCHIIUN

Konagr .
HanmenoBanne popMHpyeMBIX KOMIICTSHITUI
(hopmupyeMbIX
N qutst HanpasiieHust moarotoBku 09.03.01 «MuHpopMaTrKa ¥ BEIYUCIUTENbHAS TEXHUKAY
KOMIIETeHIINH
OIIK-2 CriocoOeH MOHUMAaTh MPHUHIMIEI PabOTHl COBPEMEHHBIX WH(POPMAITMOHHBIX TEXHOJIOTHH H

MIPOrPAMMHBIX CPEACTB, B TOM YHCJIE OTEYECTBEHHOI'O IPOM3BOACTBA, M HCIIOJIB30BATh HX
[IPH PEUICHUH 33139 TPO(HECCHOHATBHON MEATEIbHOCTH

OIIK-6 CrniocobeH paspabarbiBaTh OW3HEC-TUIAHBI W TEXHUYECKHE 3aJaHus Ha OCHAIICHHE OTACIOB,
nabopaTopuii, 0hUCOB KOMIIBIOTEPHBIM U CETEBBIM 000y IOBAaHUEM

OIIK-7 Crioco0OeH yJacTBOBATh B HACTPOWKE U HAIAJIKE IMTPOTrPAMMHO-AIITAPATHBIX KOMITJIEKCOB

2 CTPYKTYPA U COAEPKXAHUE JUCHUIIJINHBI



Bkrmag jguctuminuHel B (OpMHUpOBaHHME — pe3yabTaTOB  OOYYEHHs  BBITYCKHUKA
(koMIIeTeHIIMIA) W JTOCTHKEHHE OOOOIICHHBIX PE3YJbTaTOB OOYYECHHs] TPOUCXOJUT ITYyTEM
OCBOCHMUS COACPKAHUA o6yquH;1 " JOCTUIKCHUA YaCTHBIX PC3YJIbTATOB O6y‘I€HI/ISI, OIIMCAaHHBIX B
JTAHHOM pa3sJele.

2.1 Copepxxanue y4eOHOM JMCHHUIIIHHBI

2.2 Y4yeOHO-MeTOAMYECKAS] KAPTA Yy4eOHOM IUCIUIIIUHbI

1 cemecTp

Ne Henenun
3HAHUH
Bammer (max)

[IpakTueckue
(cemuHapcKue)
3aHATHS
Yacer
JlaGoparopHbie
3aHATHS
Yacer
CaMocCTosTebHAS
nafoTa yvackr

dopma KOHTPOJIA

Monymns 1

Ip.p. Nel ApxurexTypa JIa6. pa6. Nel Cpena pa3paboTku

MHKDOKOHTPOJUICPOB Arduino IDE 2.0 2| 2| 3P )6

JIa6. pa6. Ne2 OcHOBBI 2
2 IPOrpaMMHPOBAHUS
MHUKpOKOHTpou1epoB B Arduino IDE 2.0

[p.p. Nel ApxurekTypa 2 |JIa6. pa6. Ne2 OcHOBEI 2
3 |MHKPOKOHTPOJIIIEPOB IPOrpaMMHPOBAHHS 2
MHUKpOKOHTpou1epoB B Arduino IDE 2.0

J1a6. pa6. No2 OcHOBEI 2 3]IP | 6
4 MPOrpaMMUPOBAHUS
MHKpOKOHTpoJuiepoB B Arduino IDE 2.0

IIp. p. Ne2 Cpencrsa pa3paboTku 2 |J1a6. pa6. Ne3 Mcnonp30BaHue ITUPOTHO- | 2 3JIP 6
nMnyiabcHOM Moxysium(IIIM)

JIa6. pa6. Ne4 Mcnonp3oBanue anamoro- | 2
nugposoro npeodpazosarens (AL u
r(po-aHAIOTOBEIE TIPe0Opa3oBaTEIIN

(IIAIT)

IIp. p. Ne2 Cpencrsa pa3paboTku 2 |JIab. pa6. Ne4 Vcnionp3oBaHue aHaioro- | 2 3JIP 6
nugposoro npeodpazosarens (AL u
IU(pPO-aHAIOTOBEIC MPEOOpa30BATEIH

(AT

JIa6. pad. Ne5 Hcnomnp3oBaHue 2 3JIP | 6
nporokonoB UART (Universal HKY |30
asynchronous receiver/transmitter) u
Bluetooth

Monyns 2

JIa0. pad. Ne6 Hcnonp3oBanue

IIp. p. Ne3 OCHOBBI MPOTPAMMHUPOBAHHS xe
2 npotokona Wi-Fi

MHKPOKOHTPOJUIEPOB

9

JIa0. pad. Ne6 Hcnomnp3oBaHnue
10 nporokona Wi-Fi

JIa6. pab. Ne6 Mcnonp3oBanue

IIp. p. Ne3 OcHOBBI IpOrpaMMHUPOBaHUS e
2 npoTokona Wi-Fi

MUKPOKOHTPOJJICPOB

11 214 3JIP 6

JIa6. pa6. Ne7 Mcnonp3oBanue
12 unTepeiicHoit munakl 1°C

JIa6. pa6. Ne7 Mcnonp3oBanue
13 |IIp. p. Ne4 Nnrepdeiicel oOMeHa 1aHHBIMU | 2 uHTepdeiicHoi munb IXC 212 3P |6

JIa6. pa6. Ne§ Mcnonp3oBanue

14 npotokona SPI 2 3]IP |6

JIa6. pa6. Ne9 Pabora ¢ mudpoBeIMH U
aHAJIOTOBBEIMY TATYUKAMH U

15|IIp. p. Ne4 NnTepdeticel oOMeHa JaHHBIMU | 2 2| 4 3JIP 6




HCIIONIHUTENIBHBIMH YCTPOHCTBAMHE

(axTyaTtopamn)

JIa6. pa6. Nel10 PaboTa ¢
16 pPOOOTOTEXHMYECKUMH yCTPOMCTBAMU (Ha | o

6aze pobota NAO)

JIa6. pa6. Nel10 Pabora ¢ 3P
17 POBOTOTEXHHUECKHUMH YCTPOHCTBAMH (Ha | 5 IKY | 5

6aze pobora NAO) A 40

(3auer)
Hroro 16 34|22 100

[TpunsATHIE 0003HAYEHUS:
Texywuti KOHMpPOL.:
3JIP — 3amuTa 1abopaTOpHBIX padoT
[IKY — npomexyTOUHBIN KOHTPOJIb YCIIEBAEMOCTH.
ITA - IIpoMexxyTouHas aTTecTalus.

HroroBasi olieHKa ompesensercs KaKk cymMMa TEKYHIEro KOHTPOJS U MPOMEKYTOUHOU
aTTeCTAalluM U COOTBETCTBYET Oasliam:

3auer

OreHka 3auTeHo He3aureno

Bamer 100-51 50-0

3. OBPA3OBATEJIBHBIE TEXHOJIOT'HHA

[Ipyn m3yyeHUM AUCHUIUIMHBI HUCIOJIB3YETCS MOAYJIbHO-PEUTHHIOBas CHUCTEMA OLIEHKHU
3HaHUN cTyaeHToB. llpumenenue (opM M METOJOB TPOBENEHUS 3aHATHH NPU H3YUYECHHUH
pa3IMYHBIX TEM Kypca MPeCTaBICHO B TaOJIHIIE.

No dopma npoBeIeHUs 3aHATHS Bu aynuTopHBIX 3aHITHI Bcero yacon

n/m [Tpaktudeckue 3ansatust | JlabopaTtopHble 3aHATH

1 MyneTuMea IIp.p.Nel—4 16

2 C ucrnionp3oBanneM D9BM JIa6.p. 1-10 34
UTOI'O 16 34 50

4. OHEHOYHBIE CPEACTBA

HCHOHB3y€MLI€ OICHOYHLIC CpCEACTBaA II0 yqe6H0171 AUCHUIUIMHE TIPCACTABJICHBI B
TabnuIe ¥ XpaHATCs Ha Kadeape.

Ne BU/T OleHOUHbIX CPEnCTB* Hamnune Konnuecrtso
n/n +/-) KOMILICKTOB
1 | Bompocs! k 3auety + 1
2 | Bompocs! st 3anMThI JIaOopaTopHbIX padoT + 10

5 METOJIUKA U KPUTEPUU OLIEHKH KOMIIETEHIIUN CTYJIEHTOB

5.1 YpoBHu chopMHPOBAHHOCTH KOMIIETEHIUA

Ne YpoBHaH cHOPMHPOBAHHOCTH CopeprxaTellbHOE OITUCaHNE PesynbraTel 00y4uenus
/11 KOMIIETCHITHIA YPOBHS

Komnemenyus OIIK-2 Crioco0eH TOHMMATh TPHHIIUIBI pa0OTHl COBPEMEHHBIX HHGOPMAITMOHHBIX




TEXHOJIOTHI U MPOrPAMMHBIX CPEICTB, B TOM YHCIIC OTEUECTBEHHOTO MPOU3BOJICTBA, M HCIOIb30BATh HX
IPH PEILICHUH 33124 NPOPECCHOHATIBHOM e TeNbHOCTH
Hnouxamop OIIK-2. CriocoOeH HCIOJIb30BaTh COBPEMEHHbIE MHGOPMAIMOHHBIE TEXHOJOTHH, B
TOM 4YHCIIE€ OT€YECTBEHHOTO MPOM3BOJCTBA, MPU pa3pabOTKE U HCIIOJIb30BAHUU ANMApaTHBIX U
IIPOrPaMMHBIX CHCTEM

1

Tlopozosyiii yposeHs

IMonumaet OCHOBHBIC
TTPUHIIHATIBI paboTHI
COBPEMEHHBIX
MHPOPMATMOHHBIX

TEXHOJIOTHA ¥ TPOTPaMMHBIX
CpPeACcTB, B TOM HYHCIE W

3HaeT OCHOBHBIC TIPUHIIMITEI PAOOTHI
COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH W TIPOTPaMMHBIX CPEJCTB MIPH
pa3paboTKe U NCTIOIF30BaHUH alllapaTHBIX
U TIPOTPaMMHBIX CHCTEM

OTEYECTBEHHOTO
MIPOU3BOJICTBA.

2 IIpoosumnymviil ypogeHs ITonumaeT ocHOBHBIE YMeeT npuMeHSTh COBPEMEHHbBIE
MPUHITUITEI PA0OTHI WH(POPMALIMOHHBIC TEXHOJIOTHH U
COBPEMCHHBIX MPOTPaMMHBIE CPEJICTB, B TOM YHUCIIC U
WH(POPMAIMOHHBIX OTEUYECTBEHHOTO NMPOU3BOICTBA, IPH
TEXHOJIOTHH U TPOTrPaMMHBIX pa3paboTKe U HCIIOIB30BAHUH aNIAPATHBIX
CPEJICTB, B TOM YHUCIIC U U MPOrPaMMHBIX CHCTEM Ha 0a30BOM
OTEYECTBEHHOI'O MMPOU3BOICTBA | YPOBHE
1 MOXKET MCITOJIB30BaTh UX IPU
pelIeHNH 3a1a4
npodeccnoHaTEHOM
IEeATETLHOCTH Ha 0a30BOM
YpPOBHE.

3 Buicoxuti ypogens TloHnmaeT OCHOBHBIC YMeeT NpUMeHsITh COBPEMEHHBIE

MPUHITUITEI Pa0OTHI
COBPEMCHHBIX
HH(POPMAIMOHHBIX
TEXHOJIOTHH U POTrPaMMHBIX
CPEICTB, B TOM YHUCIIC H
OTEYECTBEHHOTO POU3BOJICTBA
Y MOJKET HCIIOJIb30BaTh UX MPH
pelieHu: 3a/1a4
npodeccnoHaTEHOM
JIeSITeIbHOCTH Ha
MPOJIBUHYTOM YPOBHE.

MH(OpPMALMOHHbIE TEXHOJIOTHH 1
IpOTrpaMMHBIE CPECTB, B TOM YHUCIE U
0TE€YECTBEHHOT'O MPOU3BOACTBA, IPH
pa3paboTKe 1 UCTIOIB30BaHHUH allapaTHBIX
Y IIPOTPaMMHBIX CUCTEM Ha 6a30BOM
YPOBHE Ha NPOJABUHYTOM YPOBHE

Komnemenyus OIIK-6. CiocoOeH pa3pabaThiBaTh OM3HEC-TUIAHBI W TEXHUYECKUE 3a/laHUs Ha OCHAIICHHE
OTJIENIOB, JIA00paTopuii, 0(hUCOB KOMITEIOTEPHBIM M CETEBBIM 000PYIOBAaHHEM

HUnouxamop OIIK-6. CniocobeH pa3pabaThiBaTh W MPUMEHSITH IMPOTPAMMHO-AINTAPATHRIC KOMIUIEKCH B
COOTBETCTBHH C pa3pabOTaHHBIMU OM3HEC-TNIAHAMHU M TEXHUUECKUMH 33TaHUSIMH

1

Iopozoesuiii yposens

3HaeT OCHOBBI METOMBI
pa3paboTku OM3HEC-TUIAHOB U
TEXHUYECKUX 3aJIaHUi Ha
OCHaIl[CHUE OT/IETIOB,
naboparopui, odpucos
KOMITBIOTEPHBIM M CETEBBIM
000pymoBaHIEM

3HaeT OCHOBBI MCTOOOB pa3pa60TKH nu

MPpUMCHCHUA mporpaMMHO-aImnapaTHbIX
KOMIIJIICKCOB B COOTBCTCTBHU C
pa3pa60TaHHHMI/I Ou3HeC-IIaHAMHU u

TCXHUYCCKHNMU 3aJaHUAMUA

IIpoosunymotii yposeHw

Hcnonb3yer MeTo b1
pa3paboTku OW3HEC-TIAHOB U
TEXHUYECKHX 3a/IaHUI Ha
OCHAIIICHUE OT/IENIOB,
nmaboparopwuii, 0PrCcOB
KOMIIBFOTCPHBIM U CETECBBIM
000py0BaHHEM Ha 0a30BOM
YpOBHE

Ymeer paspabarhiBaTh W IPHUMEHSTH
[POrpaMMHO-AIIAapaTHble KOMILICKChl B
COOTBETCTBUU C pa3pabOTaHHBIMHU OW3HEC-
[UIAHAMH U TEXHUYECKHUMHU 3aQHUSMH Ha
06a30BOM ypOBHE




3 Buicoxuti ypogens Hcnonb3yet MeTOIbI
pa3paboTku OW3HEC-TIAHOB U
TEXHUUYECKUX 3aJaHUN Ha
OCHAIIICHUE OT/ICNIOB,
naboparopuii, 0PrcoB
KOMIIBIOTEPHBIM U CETEBBIM
obopynoBaHHEM Ha

IPOJBUHYTOM YPOBHE

Ymeer pa3pabaTeiBaTh U IPUMEHSTH
MPOTPaMMHO-AMNAPaTHbIE KOMILICKCHI B
COOTBETCTBHUU C pa3pabOTaHHBIMU OM3HEC-
TUIAaHAMH U TEXHUYECKHMHU 3aJaHUSIMH Ha
MPOJBUHYTOM YPOBHE

Komnemenyus OIIK-7. CiocoOeH y4acTBOBaTh B HACTPOHKE M HAJIQJAKE MPOrpaMMHO-aIapaTHbIX

KOMILIICKCOB

Hnouxamop OIIK-7. Bnajeer MeToJjaM1i HACTPOMKH M HaJIaJKW CPEJCTB BHIYUCIUTEILHON TEXHUKHU U

MPOrPaMMHO-AIIIAPATHBIX KOMIIJIEKCOB

1 Tlopozosyiii yposeHs 3HaeT OCHOBBI METO/IOB 3HaeT OCHOBBI METOZOB HACTPOUKU U
HACTPOWKHU M HANATKU HAJIQJKU CPEJICTB BEIYHCITUTEIIbHOM
MPOTPaMMHO-AIIITAPATHBIX TEXHUKHU U IPOTPaMMHO-aIapaTHBIX
KOMILIICKCOB KOMILIICKCOB

2 IIpoosumnymwiil ypogeHs IToHrMaeT METOIBI HACTPOMKU | YMeeT HacTpauBaTh M HAJIAXKHUBAThH

Y HaJaJKH IPOrpaMMHO-
anmapaTHbIX KOMIUICKCOB Ha
6a30BOM ypOBHE

CPEJ/ICTBA BBIYUCIIUTEIBHON TEXHUKHU U
MPOTrPaMMHO-ANMAPATHBIX KOMILUIEKCOB Ha
0a30BOM ypOBHE

3 Buicoxuii yposenn TloHnmaeT MeTO bl HACTPOUKHU
Y HaJIaJIK IPOrpaMMHO-
anmnapaTHbIX KOMIUIEKCOB Ha

MPOABUHYTOM YPOBHE

YMeeT HacTpauBaTh U HaJaKUBATh
CpPE/ICTBA BBIYHUCINTEIBHON TEXHUKH U
MpPOrpaMMHO-aNNapaTHbIX KOMIUIEKCOB Ha
MPOABUHYTOM YPOBHE

5.2 MeToauKa OlleHKHM 3HAHUI, YMEHU M HABBIKOB CTY/1€HTOB

Pesynbrarsl 00y4yeHus

OrneHouHbIe CPeACTBA

Komnemenyus OIIK-2 Cnoco0eH MOHMMAaTh TNPHHUUIBI PabdOTHl COBPEMEHHBIX WHPOPMAaIUOHHBIX
TEXHOJIOTHH U IPOrPaMMHBIX CPEZICTB, B TOM YHCJIE OTEYECTBEHHOTO NMPOU3BOJCTBA, U UCIOJIB30BaTh UX

MIPH pelIeHu  3a/1a4 MPo(heCcCHOHATIHHOMN IEeATENbHOCTH

[loHumMaer  OCHOBHBIE  NPUHLMUIBI  PabOTBl  COBpPEMEHHBIX | Bompochl mist 3amurTel  1a00OpaTOpHBIX
MH(OPMALMOHHBIX TEXHOJIOTMH W NPOrpaMMHBIX CPEACTB, B TOM | paborT.

YHCIIe U OT€YECTBEHHOTO IPOU3BOACTBA. Bomnpocs! k 3auery.

[loHumMaer  OCHOBHBIE  NPUHLMIBI  PabOTBl  COBpPEMEHHBIX | Bompochl mist 3amurel  1a00OpaTOpHBIX
MH(OPMALMOHHBIX TEXHOJIOTMH W NPOrpaMMHBIX CpPEACTB, B TOM | paborT.

YHCIe U OTEUECTBEHHOIO MPOU3BOJCTBA U MOXKET MCIIOIb30BaTh UX | Bompocs! k 3aueTy.

IPH PEeLICHUH 33139

[loHuMaer  OCHOBHBIE  HPUHLOUIBI  PabOTBI  COBPEMEHHBIX | Bompockl ams 3ammrTel  1a00paTOPHBIX
MH()OPMALMOHHBIX TEXHOJIOTHH W TPOTPAMMHBIX CPEACTB, B TOM | paloT.

YHCIIe ¥ OTEYECTBEHHOT'O MPOU3BOJICTBA M MOXKET HMCIIONB30BaTh WX
IpH  pemeHnH 3a7ad  Npo(ecCHOHATBFHOW JAEATENbHOCTH Ha
IPOIBUHYTOM YPOBHE.

Bomnpocsr k 3auery

Komnemenyus OITK-6. CiocoOeH pa3pabaThiBaTh OHM3HEC-TUTAHBI

N TCXHUYCCKUC 3aJJaHUA Ha OCHAIICHUC

OTACJIOB, na6opaTopI/Iﬁ, O(l)I/ICOB KOMITbIOTCPHBIM U CCTCBBIM O60py,Z[OBaHI/ICM

3HaeT OCHOBBI METOJBI Pa3pabOTKH OU3HEC-TUTAHOB M TEXHUYECKUX | Bompockl Ui 3amuThl  J1a0OpaTOPHBIX
3alaHdid Ha  OCHAIICHWE OTJAeNoB, Jiabopatopuii, oducoB | paboT.

KOMITBIOTEPHBIM M CETEBBIM 000pY/IOBAaHUEM Bomnpocsl k 3auery

Hcnons3yer MeTobl pa3pabOTKH OHM3HEC-IUIAHOB M TEXHHYECKUX | Bompockl majs 3amurthl  J1abopaTOpPHBIX
3alaHdii Ha  OCHAIICHWE OTJAeNoB, JiabopaTopuii, oducoB | pabdoT.

KOMITBIOTEPHBIM U CETEBBIM 000pYZ0BaHHEM Ha 6a30BOM YpOBHE Bomnpochsl k 3auery

Hcnonp3yer MeToabl pa3pabOTKH OHM3HEC-IUIAHOB M TEXHHYECKUX | Bompochl majs 3amurthl  J1abopaTOpPHBIX
3alaHAd Ha OCHAIICHWE OTJAeNoB, Jiabopatopuii, oducoB | paboT.




KOMITBIOTEPHBIM U CETEBBIM 00OpYyJOBaHMEM Ha TMPOJABMHYTOM | BOmpocs k 3auety
YpOBHE

Komnemenyus OITK-7. CiocoO¢H y4acTBOBAaTh B HACTPOIKE W HAIAIKE MPOTpaMMHO-aIapaTHBIX
KOMIIJIEKCOB

3HaeT OCHOBEI MCTOJOB HaCTpOﬁKH U HaJIaaAKu OporpaMmMHO- BOHpOCLI JJIA 3alIUThI na60paTopme
armnapaTHbIX KOMIIJICKCOB pa60T.
BOHpOCLI K 3a4€Ty

Ilonumaet MCTOBbI HaCTpOﬁKH nu HaJlaJKn MMporpaMMHO- BOHpOCLI JJIA 3alIUThI na60paTopme
armnapaTHbIX KOMIIJICKCOB Ha 6a3zoBOM YpOBHE pa60T.
BOHpOCLI K 3a4€Ty

I[lonumMaeTr METOABI HACTPOWKM W  HaJaJKd TMPOrpaMMHO- | Bompocsl st 3amuThl  JTaOOPaTOPHBIX
anmnapaTHhIX KOMIUIEKCOB Ha IPOABUHYTOM YPOBHE pabor.
Bomnpocsr k 3auery

5.3 Kpurepuu oueHKH J1a00paTOPHbIX PadoT.

CryaeHT o00s3aH CaMOCTOSITEIBHO B TIOJIHOM OOBEME BBINMOJHUTH JAOOpPATOPHBIE
paboThI coriacHo paboueit mporpamme.

3ananue Ha pabOThI BBIAAET BEYIIUH 3aHATHUS IPEIO1aBaTeb.

[Io pe3ynbraTam BBIMOJHEHUS pabOT CTYAEHT 00s3aH OQOPMHUTH OTYET IO
nabopaTopHON pabOTe B COOTBETCTBUU C JCUCTBYIOIIMMH B YHHBEPCUTETE TPEOOBAHHUSIMHU 10
0(OPMIICHHIO OTYETA.

OTtcyTcTBHE OTUETA SBIACTCS MPUUNHON HENOIYCKa K c1aue J1abopaTopHOil pabOoTHI.

3amuTa OT4eTa MPOBOAUTCS YCTHO, MYyTEM OTBETOB HA KOHTPOJBHBIE BOMPOCHI K
paboTte, pemieHHs] 3a7ayd MO TeMe JabopaTopHOM paboOThl W JAEMOHCTPAIlUM HAaBBIKOB,
MOJTyYEHHBIX TIPU BHITIOJTHEHHH PaOOTHI.

IIpu 3amurte nabopatopHoil pabOTBl CTYAEHT MMEET NPaBO IOJIb30BATHCS
COOCTBEHHOPYYHO O()OPMIICHHBIM OTYETOM.

[Ipn OTCYTCTBMM OTBETOB Ha 3aJlaHHBIE IIPENOJaBaTeeM BOIPOCHl OTYET HE
3aCUUTHIBACTCS U OAJUTHI HE BHICTABIISIFOTCS.

[IpaBuibHbIE OTBETHI OLICHUBAIOTCS COTJIACHO OLICHOYHBIM YPOBHSIM
c(hOpMUPOBAHHOCTH KOMITETCHIIUHN TI0 U3Y4aeMOU TeMe.

Kaxknast BeITTONTHEHHAsT M 3alUIICHHAs pa0oTa OIEHHWBAIOTCSA B JHama3oHe oT 2 110 6
0a/ioB, B 3aBUCUMOCTH OT KadecTBa O(OPMIICHUS U ypPOBHS 3HAHUU CTYJEHTA MO TEMaTHKE
pabotel. Ecnu mo okoHuaHU0 MOyJs TabopaTopHas paboTa BHITIOJHEHA, HO HE 3allHIIEeHA, TO
OasuIpl IO HEel He HAYUCIIIOTCS, ¥ OHA MOMAIaeT B paspsij 3a10KEHHOCTH.

5.6 Kputepum o1ieHKH 3a4eTa.

buner nns 3auera BKIIIOYAET JBa TEOPETHYECKUX Bompoca. Kaxaplii TeopeTHyecKui
BOIIPOC OLIEHUBAETCS MOJOKHUTEIBHOM OIIeHKOH B Tuana3one ot 8 10 20 6amios.
OTBETHI TIO CIEAYIOIIMM KPUTEPHSIM.

TeopeTnueckue BONPOCHI:

e 20 6an10B — CTYIEHT IIyOOKO MOHMMAET MPOWICHHBIN Marepuain, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OIEHMBATh (PAKTHI, UCIONb3YeT HAYYHYI0 TEPMHUHOJIOTHIO,
CaMOCTOSITENIBHO PACCYKIAET, OTJIMYAETCS CIIOCOOHOCTBIO OOOCHOBAaTh BBIBOJBI U
pPa3bpACHATH MX B JIOTMUECKOH IOCIIEI0BAaTEIbHOCTH, JAacT pPa3BEPHYTHIM OTBET Ha
IIOCTABJICHHBIA BOIIPOC M YETKO OTBEYAET Ha JONOJHUTENBHBIE BOIIPOCHI.

e 17 6ana0B — CTyIEHT IIyOOKO NMOHUMAET MPOWICHHBIN Marepuai, OTBEYaeT YETKO U
BCECTOPOHHE, YMEET OLIEHUBATh (DAKThl, CAMOCTOSITENBHO pPACCYXIAET, OTIMYACTCS
CHOCOOHOCTBIO ~ OOOCHOBaTh  BBIBOJBI M pa3bsCHATH WX B JIOTUYECKOM
NOCJIEI0BATENBHOCTH, HO JIOMYCKAaeT OTIEJIbHBIE HETOYHOCTH, B TOM YHCIE U Ha
JIOTIOTHUTEIIbHBIE BOIIPOCHI.




e 14 6a/JI0B — CTYIEHT XOPOIIO IOHUMAET MPONJEHHBIN MaTepuall, OTBEYAaeT IPaBUIIBHO,
yMEeT OLIEHWBAaTh (aKThl, CAMOCTOATEIHHO PACCYKIAeT, OOOCHOBBIBAET BBHIBOJBI M
pa3bICHSIET UX, HO IOIYCKAeT OIIMOKH 00IIero xapakrepa.

e 11 0a/yI0B — CTYJEHT MOHUMAET MPOMJCHHBIA MaTepHall, HO HE MOXET TEOPETHUYECKU
000CHOBATh HEKOTOPBIE BHIBOIBI, TOMTYCKAET OMMOKH OOIIETO XapakTepa.

e 8 0a)N10B — B OTBETE CTYACHTA UMEIOTCS CYIIECTBEHHBIE HEIOCTATKU, MaTepHUal OXBaueH
«TIOJIOBUHYATO», B PACCYXICHUSIX JOMYCKAIOTCS OIIMOKU

e Huke 8 6a/10B — CTYJIEHT MMeeT 00IIee MPEACTaBICHUE O BOMPOCE, OTBET CTYJEHTA
IpaBWJIEH JHIIb YacTHUYHO, MPU pa3bsICHEHUH MaTepuana JOMYyCKaIOTCs Cepbe3HbIe
OIIMOKU, OTCYTCTBYET TEXHHUYECKas TEPMHUHOJIOTHS, HE MOXET HCIPABUTh OMIMOKH C
MOMOIIbIO0 HABOJSAIIUX BOIIPOCOB;

6 METOAUYECKHUE PEKOMEHJALIMHM 110 OPrAHM3AIIMA H
BBIIIOJIHEHHIO CAMOCTOATEJBHOU PABOTBI CTYAEHTOB 110 YYEBHOM
JANCHUITJINHE

CamocrostenbHas pabota cryneHtoB (CPC) nampaBieHa Ha 3aKkperjieHHe U YTiayOlieHue
OCBOCHHS y4eOHOTO MaTepHaia, pa3BUTHE MpakTHYeckux yMeHuit. CPC BKIIIOUaeT ciemyronme
BUJIBI CAMOCTOSITEIIbHON pabOTHI CTYIEHTOB:

® CaMOCTOSITEeNIbHOE U3yYeHUE MaTepralia o yueOHUKaM U APYTUM UCTOYHHKAM;

e npopaboTKa TeM (BOIPOCOB), BHIHECEHHBIX HA CAMOCTOSTENILHOE U3YUCHHE;

® KOHCIIEKTUPOBaHHE y4eOHOU JIUTEPaATypHI;

® TIOArOTOBKA COOOIIEHUI K BBICTYIUICHHIO Ha CEMHUHAPCKHUX 3aHATHUSAX, B TOM YHUCIIE H
MOJITOTOBKA pedepaTos;

® [I0JIFOTOBKA pedepaToB, TOKIAJIOB;

® T[IOATrOTOBKA HAYYHBIX MyOJUKAIMi (TE3UCOB JOKIJIAIOB, CTATEH);
ydacTue B HAyYHBIX M MPAKTUYECKUX KOH(DEpEeHIHIX;

MIOITOTOBKA K ayIUTOPHBIM 3aHATHUSAM;

paboTa ¢ MaTepuansaMu Kypca, BBIHECEHHBIMU Ha CAMOCTOSITENIbHOE 00yUYeHHE;
peleHue 3a1a4d 1 ynpaxHeHu# 1o oopasiy;

IIOJIFOTOBKA K CJ1a4€ YK3aMEHa;

BBITNIOJTHEHUE TECTOBBIX 33aHUI;

KonTpons  pe3ynbTaToB  BHEAYJUTOPHOM  CaMOCTOSITEIbHOHM  pabOTBl  CTYACHTOB
OCYIIIECTBIISIETCSl B IpejeNiax BPEMEHHU, OTBEIEHHOTO Ha o0s3aTebHbIe yuyeOHbIe 3aHSTHS IO
JUCLUUIUIMHE ¥ BHEAYJUTOPHYIO CaMOCTOSITENbHYIO palbOTy CTYJAEHTOB IO IUCLHUILINHE,
MPOXOJUT B IUCbMEHHOU popme.

Kpurepusimu oOIeHKH pe3ylbTaTOB BHEAYJUTOPHOM CaMOCTOSTENbHON paboThI
CTy/ECHTa ABJISIOTCS:

® YpOBEHb OCBOEHHS CTYJEHTOM Y4eOHOTO MaTepHaa,

® yMEHHE CTYACHTa HCIIOJNb30BaTh TEOPETUYECKUE 3HAHUS TMPHU  BBINOJIHEHUU

MPAKTUYECKUX, TBOPUECKUX 3a/IaHUM;

e 000CHOBAaHHOCTH U YETKOCTh U3JIOKEHHS OTBETA;

e odopmIIeHHE MHCbMEHHBIX Pa0OT B COOTBETCTBHH C MPEABSBIIEMBIMU B YHUBEPCUTETE
TpeOOBaHUSMU;

e chopMHupoBaHHBIE KOMIIETEHIIMM B COOTBETCTBUU C LIETSIMU U 3aJladaMH H3ydeHUs
JUCIUTUIAHBI.

[lepeyeHb KOHTPOJIBHBIX BOMPOCOB M 3aJaHUM JJISI CAMOCTOSTENIHOW paboThl CTY/AECHTOB
XpaHuTCcs Ha Kadenpe.



7 VYYEBHO-METOJINYECKOE U THOOPMALIMOHHOE OBECITEYEHUE
T CHATIIAHBI

7.1 OcHoBHas1 qUTEpaTYpa:

No ABTOD, Ha3BaHME, MECTO U3JaHUS, H31aTEIHCTBO, I'pud Kommaectso sx3emmisipo/URL
/0 | ron U3JaHus Y4eOHOM IMTepaTyphl, BUI U
XapaKTEPUCTHKA UHBIX WH(POPMAIIMOHHBIX

pecypcoB

1. Beperexuna, C. B. Monenu, MeTo/bl, aATOPUTMBI U
MPOTPAMMHBIC PEIICHUS BBIYHCIUTEIBHBIX MAIIHH,
KOMILICKCOB U cucTeM : yueOnuk / C.B.
Beperexuna, B.JI. Cumonos, O.JI. MHanakaHsH. — - |https://znanium.com/catalog/product/1210403
Mocksa : UTHOPA-M, 2020. — 306 c. : (Bsicmiee
obpazoBanue: bakanaspuar). Pexxum nocryma:
https://znanium.com/.

2. Bapnawmos, /1. O. PaGoTta ¢ ocHOBHBIMHU
nepupepuiHBIMH MOAYIISIMH MHEKPOKOHTPOJIIIEPOB
Atmega Ha IpuMepax 1 3aJaHIsIX | yaeOHoe
nocobue / 11.0. Bapnamos, C.M. 3yes, A.A. - |https://znanium.com/catalog/product/1816758
Tumomenko. — Mocksa : UTHOPA-M, 2021. —
186 c. - (Bricuree oOpa3oBanue: bakanaBpuar). —
Pexunm noctyna: https://znanium.com/.

7.2 lonoiHuTEIBHAS JIUTEPATYpPA:

Ne | ABrop, Ha3BaHME, MECTO U3AAHUSA, U3ATEILCTBO, I'pud Kommuectso sx3emmisipoB/URL
I/11 | TOX M3JIaHMsl Y4€OHOU JINTEPATypPhl, BUX U
XapaKTEePUCTHKA MHBIX HH()OPMAIMOHHBIX PECYPCOB

1. Baiiznpenko, A. A. MadopmarmonHo-
YIPAaBISIOLIME TEXHOJIOTHY : yuyeOHoe nocobue / A.
A. Baitzgpenxo, H. H. besyrasri, E. I1. Urnamesa.
— Mocksa : MTHOPA-M, 2020. — 451 ¢. —
(Boennoe obpazoBanue). — Pexxum mocryma:
https://znanium.com/.

- https://znanium.com/catalog/product/1095107

2. | Bapnamos, JI. O. PaboTa ¢ OCHOBHBIMHU
nepudepuiHBIMU MOTYJISIMA MHUKPOKOHTPOJLIEPOB
Atmega Ha puMepax U 3a1aHIsIX | yaeOHoe
nocobue / [1.0. Bapnamos, C.M. 3yeB, A.A. - https://znanium.com/catalog/product/1816758
Tumomenko. — Mocksa : UTHOPA-M, 2021. —
186 c. — (Bricmee obpa3oBanue: bakanaBpuar). —
Pexum nocryna: https://znanium.com/.

7.3 Ilepeuennb pecypcoB ceTu UHTepHeT 10 U3y4aeMOu JUCUMILIUHE

http://moodle.bru.by -  O6pazoBatenbHbiii  mopran  benopyccko-Poccuiickoro
YHUBEPCHUTETA;

http://e.biblio.bru.by/ —  Dnektponnas  Oubnmoreka benopyccko-Poccuiickoro
YHUBEPCHUTETA;

https://znanium.com/ — DneKTpoHHO-OMOIMOTEYHas crcTeMa Znanium;

https://stepik.org/catalog — Poccuiickass oOpa3oBaTenbHass 1iaTdhopMa M KOHCTPYKTOP
OeCIUTaTHBIX OTKPBITHIX OHJIAH-KYPCOB U YPOKOB;

https://habr.com/ru/ — Xa6p. [Tyomukanuu mo UT tematukam;

https://metanit.com/ — Caiit o nporpammupoBanuu C/C++/C#/Vb.Net/Python/SQL u T.x1.

http://www.ixbt.com/ — CcOAEpKUT JOCTOBEPHYIO U TMOJHYH uUHMOpMaIUoo 00
amnmapaTHOM oOecreueHNH KOMIbIOTepa.




7.4 IlepeyeHb HATJISIAHBIX WU JAPYIMX NMOCOOMIH, METOAUYECKHX PEKOMEHJAlUil 110
NPOBEACHUI0 KOHKPETHBIX BUI0B Y4eOHBIX 3aHATHH, a2 TaK:Ke MeTOAHYECKUX MATEPHAJIOB
K HCI0JIb3yeMbIM B 00pa30BaTe/IbHOM IpoLecce TEXHHYECKHM CPeACTBaM

7.4.1 UudopmaniuoOHHbIE TEXHOJIOTHH

MynsTUMEANITHBIE TIPE3CHTAIIUH ISl TPAKTHYECKUX padoT:
[Ip.p. Nel Apxurtextypa MUKPOKOHTPOJIJIEPOB

[Ip. p. Ne2 CpenctBa pazpaboTku

[Ip. p. Ne3 OcHOBBI NpOrpaMMHUPOBaHUS MUKPOKOHTPOJIIIEPOB
[Ip. p. Ned UnTepdeiicel 0OMeHa JTaHHBIMU

7.4.2 MeTtoau4ecKkue peKOMeHAaluH

1. IlpakThka mnpUMEHEHHS M pa3padOTKU MPOTPaMMHO-ANMIAPATHBIX KOMIUIEKCOB.
Meroanyeckne peKOMEHJAMM K MpPAaKTHYECKHMM paboTaM JUuisl CTYJEHTOB HaIlpaBlICHHUH
noarotoBku 09.03.04 «IIporpammHasi MHXeHepus» JAHEBHOU (opMbl oOyueHHs — Morues:
benopyccko-Poccutickuit yauBepcurer, (3JIEKTPOHHBINH BapUAHT)

2. IlpakTuka NpUMEHEHHS M pa3pabOTKU MPOrPaMMHO-ANMIAPAaTHBIX KOMIUIEKCOB.
Meroanyeckne pekoMeHJalMM K Ja0OopaTOpHbIM paboTaM Ui CTYAEHTOB HAaIpaBlICHHUH
noarotoBku 09.03.04 «IIporpammHasi MH>KeHepus» JAHEBHOW (opMbl oOyueHHs — Morues:
benopyccko-Poccutickuit ynuBepcurer, (3JIEKTPOHHBIN BapUAHT)

7.4.3 IlepeyeHb NPOrpaMMHOI0 OOecredeHusl, HCN0JIb3yeMOro B y4eOHOM npouecce
(1Mo BUIAM 3aHATHIN)

Arduino IDE 2.0 (cBo60aHO pacripocTpaHsieMblii)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME YUYEBHOM
JANCIHUITINHBI

3aHATHA  TPOBOJATCS B KOMIIBIOTEpHOM  Jlaboparopuu  518/2  yHMBepcuTteTa,
per. Ne macropra nadopatopuu Ne I[TVII - 4 518/2-21.



JIOTIOJTHEHUS Y I3MEHEHWS K PABOUYEN IPOTPAMME JIACLIATIIMHBI

no yueGHoM aucuuiuinbe _ «[IpakThKa OpHMEHEHHWS W pa3paboTKM _TNPOrpaMMHO-
alnapaTHBIX KOMIIIEKCOBY

HanpasieHne noarotoBku _ 09.03.01 «Mudopmarika 1 BEIYHCIUTENbHAS TEXHUKA

HAIPaBIEHHOCTH (TIpO¢HITh) ABTOMaTH3HPOBaHHBIE CHCTeMEI 00paboTKi HHGOpPMAITHU |
VIIPaBIeHUA

Ha 2023-2024 yaeOHBIi rox

NeNe
- JlonoITHEHNS U H3MEHEHUA OcnoBanne
1 B . 7.4.2 Meroauieckue peKOMEHAAINH J0DaBHUTE: HUsznanne  HOBEBIX

4lIpakTika mpUMEHeHHs ¥ pa3paboTKH MPOrpaMMHO-aNNAapaTHBIX | METOIUYCCKHX

KOMIUIEKCOB: METOAMICCKHE PEKOMEHIANMK K nabopaTopHeIM paboTaM | PEKOMEHJAIMi B
misa cryaentoB Hanpasienus nonroroBkH 09.03.01 «HMurdopmarnka u | cooTBETCTBHH — CO
BLIUUCIMTCIBHAS TEXHWKa» OHEBHOH ¢opmel obydenus/ CocT. | CBOOHBIM  ILIAHOM
A. B. Kymuep. — Morunes; benopyccko-Poccuiickuii yansepeuTet, 2023 | m3manwnii Ha 2023r.

Pabouas mporpaMma IIEpeCMOTPECHA Hu 0)106peHa Ha 3acelaHuH Kacpeﬂ;pm
«IIporpaMmHoOe obecrieueHne HHd)ODMaTIHOHHBIX TEXHOJIOTHI
(nazBanue Kadenps-pa3paboTyHKa IPOrpaMMBbl)

(mpotoxon No_9 ot «28» 03 2023 1)

3aBemyronmii kadenpoi

KaH[d. TECXH. HavK., JTOIEHT

(yueHas cTeleHs, yUEHOE 3BAHHE)

VYTBEPXJAIO

ﬂeKaH JJICKTPOTCXHHYCCKOT'O Q)aKy.HI)TeTa
(na3zsanne GakynLTeTa, BLUTYCKAIOIIEr'0 110 JAHHOH CTIeIHATEHOCTH)

KaHII. TeXH. HayK., JIOLIEHT C.B. bonoroB

(yueHas cTeneHb, y4eHOe 3BaHNE)

«I5» mMal 2023 r.

COI''TACOBAHO:

Bemymmii Gubnorexaps (,f,@/} ) 0.C. Coud 3 e
HavanpHAK y9e6HO-METOIHIECKOTO 7 >

oTIena (Z Aer O.E. IlegxoBckag
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