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AHHOTaNuA padoyeil NPOrpaMMbl JUCIHHIJIMHBI

Konwr HaumenoBanue
Kpatkoe conepxanue
LUKJIOB LIUKJIOB,
(uenb, 3a1a4m, CoEPKAHNUE PA3ICIIOB TUCIMILIHNHBI, pea-
JUCLUTLIUH, pa3Jienos, .
. JU3yeMble KOMIETeHIIUH, (OPMbI IIPOMEKYTOYHON aTTe-
MOJyJIEH, JTUCIUILINH,
N CTaIuu)
MPaKTUK MOAYJIEH,
MIPaKTUK
1 2 3

F1.0.10./1B.02.01

MHuKpPOKOHTpOJLICPHBIE
CHCTeMBbl YIpaBJeHUs

Leas aucuunaunbl — GOPMUPOBaHUE KOMIIETEHIMH B CO-
oreerctBH ¢ ®I'OC mno HampaBieHHIO MOJTrOTOBKH OakajiaBpa U
y4eOHBIM TUIaHOM A1 HanpasieHus noarotosku 09.03.01 Uadopma-
THKAa W BBIYHCIHUTENbHAS TEXHUKA, HampaBleHHOCTH (mpodu-
Jro)/crieranu3anuy  [IporpamMmmHoe oOecriedeHrne BBIYUCITUTEIHHON
TEXHUKH ¥ aBTOMAaTU3NPOBAHHBIX CHCTEM.

3agaun AMCUMILIMHBI. JaTh HEOOXOIUMBIE 3HAHHA II0
NPUHIOUIAM Pa3pabOTKH HOBBIX WM MOJCPHH3ALUH JEHCTBYIOIINX
JJIEMEHTOB CpEJCTB M CHCTEM aBTOMaTH3allMM Ha 0aze MHKpO-
KOHTPOJUIEPHON TEXHUKH, pa3pabOTKe alropuTMHYECKOro obecreye-
HUSL U TEXHUYECKOM JOKyMEHTAIMH I MHKPOKOHTPOJIJIEPHBIX CH-
CTEeM YTIPaBJICHUSI; 3aKpEIUICHIE MPEIyCMOTPEHHBIX KOMIIETEHITHH.

B pe3yabTate u3y4yeHus JUCHMILIMHBI 00y4aeMblii J0JKEH:
3HaTh: METOIbl HACTPOMKM, HANAIKH IPOTrpaMMHO-aNIIapaTHBIX
KOMIUIEKCOB, QJITOPUTMUYECKUE A3BIKH NPOrPaMMHUPOBAHMSA, Olepa-
IIMOHHBIE CHUCTEMBI M OOOJIOYKH, COBPEMEHHBIC Cpenbl pa3paboTKu
MPOTPAaMMHOTO 00ECIICUECHUS.

YMeTh: aHAIM3UPOBATh TEXHMUYECKYIO JOKYMEHTAINIO, IPOU3BOANTD
HACTPOWKy, HamaJKy M TECTHPOBAaHHWE IIPOrPaMMHO-aINapaTHBIX
KOMIUIEKCOB, COCTABJIATh aJITOPUTMBI, IHCATh U OTIAXHUBATh KOIBI HA
S3bIKE MPOTrPaMMHPOBAHUS, TECTUPOBATh PabOTOCHOCOOHOCTH IMPO-
IpaMMBI, HHTETPUPOBATh NPOrPaMMHbIE MOJTYJIIH.

Baagerb: HaBbIKAMU NPOBEPKH pabOTOCIOCOOHOCTH MPOTrPaMMHO-
anmapaTHbIX KOMIIJIEKCOB, SI3BIKOM IPOTPaMMHUPOBAHHUS, HAaBBIKAMHU
OTJIAJIKA ¥ TECTHUPOBAHUS pabOTOCTIOCOOHOCTH ITPOTPaAMMBI.

CopnepikaHue pa3aejoB JHCHHIUIMHBI:

[Mpeamer mucuumiauHel U ee 3anadd. L{npposele cucTems! ymnpasie-
Hus. Kpatkue ucropuueckue cseaenus o pasutuun MII u MK CV.
OcHoBHBIE TOHSTHA, TepmuHONOTHa. Apxurektypa MK. Knaccupu-
Kalis MHUKPOIIPOIIECCOPOB U MHUKPOKOHTpOJUIepoB. OCHOBHBIE TIpe-
umyectsa MIT u MK CVY. Ocnosnble xapakrepuctuku MIT u MK.
ITonmympoBonHuKOBasg maMATh. Buasl. OCHOBHBIE XapaKTEPHCTUKH.
Muxkpoxontpoiuiep ATMega328P. ApxuTekTypa MUKPOKOHTpOJUIEpa
ATMega328P. OcHOBHbIE XapakTepuUCTHKH. OpraHu3anus MaMsTH.
Cuctema xomann MukpokoHnTposuiepa ATMega328P. IlopTel BBOJA-
BBIBOZIa MHKpoKoHTposuiepa ATMega328P. BBoxa-BBIBOA AMCKPET-
HOW wmHpopmMaruu. Peannzamus 3amepkek BpPeMEHH NPOrPaMMHBIM
cnocobom. Pabora mukpokxonTpoimepa ATMega328P B pexxume mpe-
peBaHui. VcTOWHMKHM TpepbhlBaHU. THUIBI aHAIOTO-IU(PPOBBIX H
dpo-aHanoroBslx npeodpasosatenell. OCHOBHbBIE XapaKTEPUCTHKH.
Wnrepdeiic. Bunsl napopmannonHoro oomena. [logkmouenne LCD-
quciuiest Ha koHTponiepe HD44780 x ATMega. Co3nanue Moxyds
g paborer ¢ LCD. Pabora ¢ taiimepamu B ATMega. IIpuannms:
MOCTPOCHHS CHCTEMBI aBTOMATHYECKOTO PEryIMPOBAaHUS HAa MHUKPO-
koHTpoiuiepe AVR. Pabota ¢ ammapaTHBIMH MOIYJISIMH TOCIIEIOBa-
tenpHBIX HHTEpdeticoB (SPI, USART) B ATMega. Vcnons3oBanue
EEPROM. Pa3paboTka nporpaMMHBIX HHTEP(PEUCOB IS COMPSDKEHUS
C BHEITHUMH YCTPOMCTBAMH.

Peanusyemvie komnemenyuu
OIIK-7; OIIK-8

Dopmvr omuemnocmu
Ounas ¢popma — 3 kype, Cemectp 6 - 3auer;
3aounas popma — 4 xypc Ceccust IeTHsIS — 3a4eT.




HosicHUuTeEIbHASA 3aNIMCKA
1. Pabouas nporpamma
PaGouas mporpamma cocraiena Ha ocHoBe @T'OC BO mo HampaBieHUIO TOTOTOBKU

09.03.01 MudopmaTika 1 BEIMUCIUTEIbHAS TEXHUKA

(KOZ[ 1 HAUMEHOBAHUE HAIIPABJICHUS IIOATOTOBKH CHeLII/Ia.TII)HOCTI/I)

yrBepxkaeHHoro 19.09.2017, Ne 929 , yuebHoro niana B coctase OIIOII no HanpaBieHuo
nata, HoMep npukasza Munodpsayku PO

noaroroBku/crienuanbHocTy 09.03.01 MHbopMaTHKa M BRIYMCIUTENIbHAS TEXHUKA, HAPABICHHO-
cTH (mpoduto)/crienuanu3aiiu [IporpaMMHoe 00ecIeYeHNe BRIYUCIUTEIbHOW TEXHUKU U aBTOMA-
TU3HpoBaHHbIX cucreM, 2020 roma Hayaia MOArOTOBKH.

2. Lean u 3a1a4u y4eOHOH TUCHUTLINHBI (MOTYJIs1)

Heap qucuuminnel — GopMupoBanue kommnereHnuid B coorserctBuu ¢ @I'OC mo Hampas-
JICHUIO MOATOTOBKH OakaliaBpa W y4eOHBbIM IIaHoM sl HampasieHus noarotosku 09.03.01 Un-
(dopMaTuKa U BbIUMCIUTENbHAS TeXHUKA (mpoduis [IporpammHoe obecriedeHre BHIYMCIUTEIbHON
TEXHUKH U aBTOMATH3UPOBAHHBIX CHCTEM).

3agaun TMCHMIUIMHBI. JaTh HEOOXOIUMBbIC 3HAHMS T10 MPUHIIAIIAM Pa3pabOTKH HOBBIX HIIN
MOJICPHU3AIIMN JIEUCTBYIOIIMX 3JIEMEHTOB CPEACTB M CHCTEM aBTOMAaTH3allMM Ha 0a3e MUKPO-
KOHTPOJUIEPHON TEXHUKH, pa3pabOTKe alrOpUTMUYECKOr0 00ecreYeHHs] U TEXHUYECKOW JOKYMEeH-
TalUM JUIs MUKPOKOHTPOJUIEPHBIX CHUCTEM YIPABIICHUS, 3aKPEIUICHUE MPEIYCMOTPEHHBIX KOMIIE-
TEHLIHIA.

3. HJ'IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ B paMKax JAHHON IMCUUILIMHbI

IIporiecc M3ydyeHus TUCHMIUIMHBI HamlpaBieH Ha (OpPMUPOBAHHE SJIEMEHTOB CIIEAYIOIIMX
kommereHwii B coorBercTBrr ¢ @I'OC BO no nanpasnenuto noarorosku 09.03.01 Muadpopmarnka
U BbIUUCIUTENbHas TexHUKa (mpoduis [Iporpammuoe obecriedeHne BBIYUCIUTENLHOW TEXHUKU U
ABTOMATU3UPOBAHHBIX CHCTEM):

Ta6auna 1. - Pe3yabTathbl 00yueHus

Crenensp peanu-
No KOI[ " COACPKaHUEC KOMIIC- T p— KOI[ 1 HAUMCHOBAHUEC WHIHUKATOpPa JOCTU-
n/m TCHIIUHN H KCHUA KOMIICTCHII MU
TEHIUN
1. OIIK-7 cmocobeH yd4acTBOBAaTh B KomnoHneHTsI OIIK-7.1
HACTPOiiKe U HaJaJKe MPOrpaMMHO- KOMIIETCHIIUH 3HaTh: METOABI HACTPOIKH, HAJIAIKH MIPOrPAMMHO-
anmnapaTHbIX KOMIUICKCOB COOTHOCATCS C anmnapaTHBIX KOMIUICKCOB
co/iep >KaHuEM OIIK-7.2
JUCUUIUTMHBI, 1 YMeTh: aHATM3UPOBaTh TEXHUYECKYIO JTOKYMEHTa-
KOMITETEHIIHS LU0, TIPOM3BOJUTh HACTPOWKY, HaJagKy U TECTH-
peanuzyercst pOBaHHUE MTPOrPaMMHO-ANNAPATHBIX KOMILIEKCOB
HIOJIHOCTBIO OIIK-7.3
Baaners: HaBbIKaMH IIPOBEPKHU
paboTrocniocobHOCTH MIPOrpaMMHO-aIIIapaTHBIX
KOMIUIEKCOB
OIIK-8 cnocoben pa3pabarsiBaTh KomnoHneHTsI OIIK-8.1
QITOPUTMBl M TIPOTPAMMBI, TpH- KOMITETEHIINT 3HATH: aIrOPUTMHUYECKUE SI3BIKM TTPOTPaMMHpPOBa-
TOZHBIE JUISl TIPAKTHYECKOTO MpH- COOTHOCSTCS C HUsI, OTIEpAllMOHHBIE CUCTEMBI M 000JI0YKH, COBpe-
MEHEHHS COJIepIKaHuEM MEHHBIE Cpeibl pa3paboTKHU NPOrpaMMHOTO obec-
JMCUHUILUIMHBL, 1 MCYCHUS
KOMIICTCHITHSI OIIK-8.2
peanusyercs YMeTb: COCTaBJIATh AITOPUTMBI, MHCATh M OTJIA-




ITOJIHOCTBIO

KHUBaTh KOJBI Ha SI3bIKE NPOrPaMMHUPOBAHMS, Te-
CTHpPOBaTh pabOTOCIIOCOOHOCTh NPOrPaMMBbI, HHTE-
IpUPOBATh MPOTrPAMMHBIEC MOJLYJIH
OIIK-8.3
Bnapernb: sA3bIKO NMPOTrpaMMUPOBaHMSA, HAaBBIKAMU
OTIaJAKH W TECTHPOBaHUS PabOTOCIOCOOHOCTH
MIPOrpaMMBbl

4. CTpyKTypa M coJep:KaHue y4eOHOH TUCUMIINHBI (MOTYJIs1)

OO01mas TPy10€eMKOCTb THCIUILTAHBI COCTABJISIET !
Ounasn popma, 3 Kypc, 6 cemecmp, 4 3auemnuvie eounuuysl, 144 uaca;
3aounasn popma, 4 Kypc, 3uma, 2 3auemnvie eounuusl, 72 yaca;
3aounasn ¢popma, 4 xypc, Jlemo, 2 3auemnvie eounuuysl, 72 uaca.

Tadauua 2 - PacnpenesieHue yueOHOTro BpeMeHH JUCHUTIIMHBI

Pacnpenenenune Tpy10eMKOCTH AUCIUIUIMHEL IO JopMaM 00yIeHUs

Bz yueGHoii OuHas Ou4HO-3a04Has 3aoyHas
Harpysku Cemectp Bcero Cemectp Bcero Ceccus ljzfce;g
JacoB JacoB
6 ‘ ‘ - ‘- ‘- 3I/IMa’HeTO‘-
AyAUTOpHBIE YaChl
Jlexum 28 | - - 28 - - - - 6 - - 6
[IpakTuueckue pa-
OOTBI i ) i ) i ) ) ) ) ) ) )
JIaGopartopHsie pa- 28 i ) 8 ) i i i 2 4 i 6
OOTBI
Yacel Ha caMOCTOSITEIbHYIO M KOHTAaKTHYIO paboTy
Brinonnenue, KoH-
CyJIbTUPOBAHUE,
3a1MTa KypcoBOt ) i ) i ) i i i i i i i
paboTh! (IpoeKTa)
[Ipouas camocros-
TeJbHAs ¥ KOH- 88 | - - 88 - - - - 64 64 | - | 128
TakTHas paboTa
[ToaroroBka k
IIPOMEXYTOUYHON - - - - - - - - - 4 - 4
aTTeCTaluu
Beero tiaco 44| - | - | w4 | - | - | - - | 2| 72 | -] 144
110 TUCUUIUINHE
@opMBI IPOMEKYTOUHOM aTTECTAILIUU U TEKYILETO KOHTPOJIS
DK3aMeH - - - - - - - - - - - -
3aqu/3alqu Cl 4. | - i - i ) i i - | +/-
OLICHKOM
KonTtponbHast  pa- + ) i + i ) i i i i i i
6ota




PacuetHo-
rpaduveckas pado- | +
Ta

- + -

Taoauna 3- Coaeprxkanue pa3aesioB JUCHUILIHHBI (MOXYJIfA), BUIbI pad0ThI

ConeprkaHue pa3ieiioB
(Momyseit),
TEeM JUCIUTUTHHBI

KonuuecTBO 4acoB, BBIICIIIEMbIX Ha BHIIbI yUSOHON paOOTHI
o (opmam oOydeHUs

Ounas

3aounas

3aognas

J |Jp | 1mP | CP

J |Jp|[np | cp

J[Jp | OP | CP

6 cemecmp

3uma

Jemo

Tema 1. IlpeaMer AUCHUITITHHEL
u ee 3amaun. Lludpossie cucte-
MBI yrpaBienus. Kpatkue ucto-
PHYECKUE CBEIEHHS O Pa3sBUTHU
MIT u MK CVY. OcHoBHEBIE ITIO-
HATHSI, TEPMHUHOJIOTHS.

0,4

12,8

Tema 2. Apxurexktypa MK.
Knaccudukanuss muxpomnpouec-
COPOB M MHKPOKOHTPOJIIEPOB.
OcHoBHbIe npeumymiectBa MII
u MK CVY. OcHOBHbIE XapakTe-
puctuku MII u MK.

0,4

12,8

Tema 3. IlomynpoBomHHKOBAs
naMiaTh. Buapl. OCHOBHEBIE Xa-
PAKTEPHUCTHUKHU.

0,4

12,8

Tema 4. MuKpoKoHTpOILIEP
ATMega328P. ApXUTEKTYypa
MHUKPOKOHTpOJLIEpa
ATMega328P. OcHoBHBIE Xa-
paktepuctuky.  OpraHuzaius
IIaMATH.

0,4

12,8

Tema 5. Cucrema KoOMaHI MUK-
poxonTpostepa ATMega328P.

0,4

12,8

Tema 6. Iopthl BBOJA-BBIBOJA
MHUKPOKOHTpOJLIEpa
ATMega328P. BBoa-BreiBO
JIcKpeTHO mHpopmarmu. Pea-
TMU3aMs  3aepKEK  BPEMEHH
POrPaMMHBIM CIIOCOOOM.

0,4

Tema 7. Pabora MHKpO-
koutposiepa ATMega328P B
pexume npepbiBaHui. Mcrou-
HUKU NPEPBIBAHUI.

0,4

Tema 8. Opranuzanms paboTHI
taiimepoB. Pabora ¢ TaiiMepamu
B ATMega.

0,4

Tema 9. Tune anasoro-
M POBBIX u udpo-
aHaJIOTOBBIX MpeoOpa3oBaTeeH.
OCHOBHBIE XapaKTePUCTHKH.

0,4

Tema 10. Hnutepdeiic. Bus
UH(POPMAIIMOHHOTO OOMEHA.

0,4

Tema 11. INogxmouenne LCD-
JWcIUies ~ Ha  KOHTpoJuiepe
HD44780 x ATMega. Co3nanune
MoyJst uist pabotsl ¢ LCD.

0,4




Tema 12. IlpuHIUIBI TOCTPOE-
HUSI CHCTEMbI aBTOMATHYECKOTO
perymupoOBaHUST HAa  MHKpO-
koHTpoiepe AVR.

0,6

Tema 13. Pabora ¢ anmaparHbI-
MU MOJIYJSIMH TIOCJICJIOBATEb-
HBIX nHTepericoB (SPI,
USART) B ATMega. Hcnomns-
3oBanre EEPROM.

0,4

Tema 14. Paspabotka mpo-
TPAaMMHBIX HHTEepPEHCOB IS
CONPSDKEHHST  C  BHEITHHUMH
YCTPOMCTBaMH.

0,6

Hroro:

28

28

88

64

Tab6auna 4. - CoorBeTcTBHE KOMIIETeHIIHI, (POPMHUPYEMBbIX NPH U3YyYeHUH TUCHHUILUINHBI (MO-
AyJis1), © BUIOB 3aHATHI ¢ y4eTOM (pOPM TeKyLIero KOHTPOJIs

Ounas gopma, 3 Kypce, 6 cemecTp

[lepeuens Buibl 3aHATHI U OLIECHOYHBIE CPECTBA @DopMBbI TEKYILETO
KOMIIETEH- KOHTPOJIS
Ui JI JIP K PI'P CP
Brimonnenue u 3ammura 1a60paTOpHBIX
OITK-7 + + + + + paoor, BBINOJIHEHNE 1 3allUTA KOH-
TPOJIBHOM pabOTHI, BHIIOJIHEHHUE U 3a-
IIMTa pacueTHO-TpadguuecKoi paboThl
Brimonnenue u 3ammura 1a60paTOpHBIX
OITK-8 + + + + + paoor, BBITOJIHEHNE 1 3alllUTA KOH-
TPOJBHOU pabOThI, BBIOJIHEHUE U 3a-
IIMTA pacueTHO-TpaduuecKoi paboThl
3aounas opma, 4 kypc, 3uma
Ilepeuens Bupl 3aHSTHI 1 OLIECHOYHBIE CPEACTBA @DOopMBI TEKYILETO
KOMIIETEH- KOHTPOJISI
Ui JI JIP K PI'P CP
OIK-7 + + i i + BrimonHenue u 3amuTa 1abopaTopHbIX
pabot
OITK-8 + + i i + BrimonHenue u 3amuTa 1abopaTopHbIX
pabot
3aouHas popma, 4 kypc, Jlero
[lepeuens Buibl 3aHATHI 1 OIIEeHOYHBIE CPECTBA @DOopMBI TEKYILETO
KOMIIETEH- KOHTPOJISI
Ui JI JIP K PI'P CP
Beinonnenue u 3amura 1a60paTOpHBIX
OIIK-7 + + - + + paboT, BBIMIOJIHEHUE U 3alllUTa pacyeT-
HO-rpaduueckoil paboTsI
BrimonHenue u 3amuTa 1abopaTopHbIX
OIIK-8 + + - + + paloT, BBIIIOJIHEHHE U 3aIlUTa pacyeT-
HO-TpaduuecKor paboThI

[Tpumeuanue: JI — nekuuu, JIP — maGoparopusie padotsl, [IP — npaktuueckue padotsl, K — koH-
TposibHast pabota, PI'P — pacuetHo-rpadmueckas padora, CP — camocrositenpHas pabora




Tabauua 5. - [lepeyennb 1a60paTOPHBIX padoT

Ne T 6 6 KonunuecTBo yacos
o\ MBI JIADOPATOPHEIX pAOOT Ounas 3aouHas 3aouHas
6 cemecmp Buma Jemo
1 [Tara Ha 6a3e MUKpokoHTposUiepa Atmage328P. 4 0,5
Pa3bpeMbl, ciocoOBI IPOrpaMMHUPOBAHHS.
2 [IpormeccopHOE AAPO MUKPOKOHTpOIIIEpA 4 0,5

Atmage328P. CueTunk KOMaH], yKa3aTelb CTeKa.

Cuctema KOMaHA MEKPOKOHTpPOJLIEpa
3 | ATmega328P. Cnoco0s1 anpecauunu. [Tporpammu- 4 1
POBaHHME MOCIIeJOBATENbHBIX YYaCTKOB aJITOPUTMA.

[TopTe! BBOJA-BBIBOJa MUKPOKOHTPOJLIEPA
ATMega328P. JIlucKkpeTHbIH BBOJ-BHIBOJI.

Pabota mukpokxonTposiepa ATMega328P B pexu-
M€ IIPEpbIBAHUMN.

~N o |0 B~

4

[Moaxmrouenne LCD-nucmest k ATMega. 4 -
4
4

Pabora c Taiimepamu B ATMega.

Hroro: 28 2

Taoauna 7. - [lepeyeHb NpaKTHYECKUX PadoT
Pa3zoen ne npedycmompen

5. IlepeyeHb NpUMEpPHBIX TeM KypCcOBOii padoThl /mpoeKTa
Paszoen ne npedycmompen

6. IlepeyeHb y4eOHO-METOANYECKOT0 O0ecTeYeHHsl THCIMILITMHBI (MO/TYJI51)

Epemenko, B. B. CamocrostensHast padora mo mucuuummae 51.0.10./1B.02.01 «MuKpOKOHTPOII-
JIepHbIE CUCTEMBI yIIpaBlieHUs» : MeToanyecke yka3aHus i 0akajaaBpoB IO HAIMIPABICHHUIO MO/
roroBku 09.03.01 «MuHpopmMaTHKa U BEMUCIUTENBHAS TEXHUKA», poduias «IIporpammuoe obec-
NeueHNe BBIYMCIUTEIbHONM TEXHUKU U aBTOMATU3MpOBaHHBIX cuctem» / B. B. Epemenxo // Myp-
manck: MI'TY, 2020.

Epemenko, B. B. JIaGopatopusie pa6oTs! o auctumiude 51.0.10.J1B.02.01 «MukpokoHTposuiep-
HbIE CUCTEMBI YIpaBlIeHUs» : MeToauueckue ykazaHus AJig OakalaBpoB 110 HaNpaBICHUIO MOJTO-
toBkH 09.03.01 «MHpopmaThKka U BeIUUCIUTENbHAS TeXHHUKa», mpoduis «IIporpammuoe obecre-
YCHHUE BBIYUCIUTEILHOW TEXHUKH W aBTOMATH3MpOBaHHBIX cuctem» / B. B. Epemienko // Myp-
manck: MI'TY, 2020.

Epemenko, B. B. Konurponbsnas pabora no nucuumuinae b1.0.10.71B.02.01 «MukpokoHTposuiep-
HbIE€ CHCTEMBbI yIpaBiieHUs» : MeTtoandyeckue ykazaHus /s 0akaiaBpoB 110 HANpPaBIECHHUIO MOATO-
toBKkH 09.03.01 «MHbOpMaTHKa M BBEIYHCIUTENbHAS TeXHUKa», Mpoduib «lIporpammuoe obecme-
YeHHE BBIYMCIUTEIBHON TEXHHKH M aBTOMAaTHU3UpoBaHHBIX cuctem» /[ B. B. Epemenko // Myp-
Manck: MI'TY, 2020.

Epemenko, B. B. Pacuerno-rpaduueckas pabora mo aucuumaude b1.0.10.0B.02.01 «Mukpo-
KOHTpPOJUIEPHBIE CUCTEMBI yIpaBieHUs» : MeToauueckue ykazaHus JJid OakalaBpoB 110 HarpasJe-
Huto noarotoBku 09.03.01 «MupopMaThka ¥ BBIUUCIUTENbHAS TEXHUKa», npoduib «IIporpamm-
HOe oOecricueHIe BEIYUCIUTEIbHON TEXHUKH U aBTOMAaTU3MpOBaHHbIX cuctem» / B. B. Epemienko,
// Mypmanck: MI'TY, 2020.

7. MOH] OLIEHOYHBIX CPEJACTB



@oH/ OLIEHOYHBIX cpeAcTB siBisiercss komnoneHToM OIl, paspabatsiBaeTcst B hopme OT-
JIEIBHOTO JIOKYMEHTA M BKJIIOYAeT B ceOs KPUTEPUU OLIEHUBAHMS COPMHUPOBAHHOCTH KOMIIETEH-
U Ha pa3JIMYHBIX dTanax uX (OPMHUPOBAHUS U MIPOIETYPhl OLICHUBAHHSL.

8. IlepeueHb OCHOBHOIi M JONOJHUTEIbHON YUeOHOM JUTEPaTypPhl

OcHnognas numepamypa

1. OBeukun, M.B. DnekTpoHUKa CHCTEM aBTOMAaTHYECKOIO YIIPaBJICHHUS HAa OCHOBE MHKpPO-
KoHTposutepoB cemeiicTBa AVR : yue6HOe mocobue / M.B. OBeukuH ; MUHUCTEpCTBO 00pa30BaHUS
u Hayku Poccuiickoit ®eneparuu, Openodyprekuii ['ocynapcrBennsiii Y auBepcurer, Kadenpa cu-
CTeM aBTOMAaTH3alluu Mpou3BoAcTBa. - Opendypr : OI'Y, 2016. - 113 c. : un., cxem., Tabmn. - buo-
auorp. B kH. - ISBN 978-5-7410-1543-8 ; To ke [OnekrponHslii pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=469377

2. Amues, M.T. Muxkponporeccopsl © MUKPOIIPOIIECCOPHBIE CUCTEMbI YIPaBJICHUS. 8-pa3psiaHbIc
nporeccopsl cemerictBa AVR : maGoparopusiii mpaktukym / M.T. Anues, T.C. bykanona ; Ilo-
BOJIKCKHII FOCYIapCTBEHHBIH TEXHONOTNYECKUI YHUBepCHuTeT. - Momkap-Ona : TII'TY, 2016. - 64
C. : CXeM., Ta0u., wi. - bubmuorp. B kH. - ISBN 978-5-8158-1775-3 ; To ke [DneKTpOHHEIH pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=459452.

3. Mukpomnpoueccops! 1 MEKpoOBM: yueoHoe nmocooue/ Myposmues /1. 1O., Smun E. H. — Tam-
6oB: M3a-eo ®I'BOY BIIO "TI'TY", 2013 — 97 c¢ [DnextpoHHslii pecypc]. Pexum nocryma:
http://biblioclub.ru/index.php?page=book_view&book id=277852

/Jlonoanumensvnan numepamypa

1. Ilurapes, JI.A. MUKpOIIpOLIECCOPHBIE CUCTEMBI aBTOMATUYECKOTO YIPaBIEHUS : yueOHOE T0COo-
oue / JI.A. ITurapeB ; MuHUCTEpCTBO celbckoro xo3siiictBa PO, Cankr-IletepOyprekuit rocynap-
CTBEHHBI arpapHblii yHHBepcuTeT, Kadeapa sS1eKTpO’HEpreTUKH M 3IEKTPOOOOpYAOBaHUS. -
Cankr-IlerepOypr : CIIOI'AY, 2017. - 179 c. : cxem., Tabu., un. - bubnuorp. B kH. ; To xe [Dnek-
tpouHbIi pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=480402.

2. I'ypos, B.B. ApxutekTypa MUKpomporeccopoB : ydeOHoe mocodue / B.B. I'ypo. - Mocksa :
Wntepner-Yuusepcurer Uupopmannonnsix Texnonoruit, 2010. - 272 c. : tabiu., cxeM. - (OCHOBBI
uH(popMannoHHbIX TexHonorui). - ISBN 978-5-9963-0267-3 ; To ke [DnekTpoHHBINA pecype]. -
URL.: http://biblioclub.ru/index.php?page=book&id=233074

3. IlpoekTrpoBaHNE BCTPAaUBAEMBIX CHCTEM Ha MUKPOKOHTpPOJIIEpax : JIAOOPATOPHBIN MPAKTUKYM /
A.A. Poxennos, A.A. baes, JI.C. Uepnsies, K.A. Jlpraarun ; mog obmr. pen. A.A. PoxeHniosa ;
TTOBOJKCKHIT FOCY/IAPCTBEHHBINH TEXHOIOTMUECKHil yHHBepeuTeT. - Momxkap-Omna : IITTY, 2015. -
120 c. : ui., cxeMm., Taba. - bubmuorp. B kH. - ISBN 978-5-8158-1510-0 ; To ke [D1eKTpOHHBIH pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=437108

9. IlepeyeHnb pecypcoB HHGOPMANMOHHO - TeJIEKOMMYHUKANMOHHOM ceTH « UHTepHET»

1. https://www.microchip.com/

2. https://lwww.tinkercad.com/

3. DnexTpoHHBIN KaTaynor oubimoreku MI'TY

4. DnexkTpoHHO-OMONIMoTeuHas cucremMa «Y HUBEpCUTETCKAs oubnuoreka OHJIAWH»
http://biblioclub.ru/ OOO «CoBpemeHHble UPPOBBIE TeXHOJIOTHW», goroBop Ne 112-10/14 or
27.10.2015



http://biblioclub.ru/index.php?page=book&id=469377
http://biblioclub.ru/index.php?page=book&id=459452
http://biblioclub.ru/index.php?page=book&id=277852&sr=1
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http://biblioclub.ru/index.php?page=book&id=437108
http://biblioclub.ru/

10. ITepevyeHb MPOrpaMMHOI0 o0ecIeYeHNs, MPO(PecCHOHAIBHBIX 023 TaHHBIX W HH(pOPMAIIHOH-
HBIX CIIPABOYHBIX CHCTEM, PEKBU3MThI NOATBep:kAa0mero fokymenra. (Ilpumep)

1. Onepanunonnas cucrema Microsoft Windows Vista Business Russian Academic OPEN, nuiieH-
3ust Ne 44335756 ot 29.07.2008 (moroBop Ne32/379 ot 14.07.08 1.)

2. Oducusbiii naker Microsoft Office 2007 Russian Academic OPEN, nunensus Ne 45676388 ot
08.07.2009 (morosop 32/224 ot 14.0.2009 1.)

11. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne JUCIUIIMHBI (MO1YJIs1)

Tabauna 6. - MaTepuajJbHO-TEXHHYECKOE o0ecreyeHne

No HaumeHnoBaHnue ClienquajJbHBIX OCHaIIIeHHOCTL CllenMaJdbHBIX HOMemeHHﬁ Hu
IL./1I. NOMeleHu U MOMeIleHHH 1151 NMOMelIeHU VISl CAMOCTOATEIbHOI PadoThI
CAMOCTOSITEJIbHOH padoThI

1. CrienmanbHOe TOMELIEHHE IS TPOBEJACHUsS | YKOMIUIEKTOBAHO CIEIHMATH3UPOBAHHON MeOENbI0 U TEXHUUECKH-
3aHATHUH JIEKIMOHHOTO THIIA, U MPOBEJACHUS | MH CPEACTBAMH OOYYCHHS, CIy)KAIlUMH IJIsI IPEACTaBICHUS WH-
IPYIITOBEIX U MHIMBHAYaJbHBIX KOHCYNIbTAIMH, | (opManuu 6osbmoil ayautopun; Buneonpoekrop TOSHIBA TLP-
JUISL TEKYIET0 KOHTPOJIA, U KypcoBoro npoek- | X2000, Hoyroyk ASUS A7M.

THUPOBaHMS (BBIIOIHEHUS KYPCOBBIX PadoT), It
MIPOMEKYTOYHOH aTTeCTallMy, VIS TPOBEICHUS
11a00paTOPHBIX U NMPAaKTHYEeCKHX 3aHsTuii (401B)

2. CrenmanbHOe IOMENIEHHE JUIS TPOBEICHUS | YKOMIUIEKTOBAHO CIIEIMATH3HPOBAHHON MeOENbI0 U TEXHUYECKH-
3aHATHUH JIEKIMOHHOTO THIIA, U MPOBEICHUS | MH CPEACTBAMH OOYYEHHS, CIy KAIlUMH IJIsI IPEACTABICHUS WH-
TPYINOBHIX W MHIUBHIYANbHBIX KOHCYIbTalui, | Gopmanuu Oonbimoil aymurtopuu, Buaeonmpoekropom TOSHIBA
JUISL TEKYIIETO KOHTPOIIs, Uit KypcoBoro mpoek- | NLP-X2000S, Hoyroykom ASUS A7M, KOMIBIOTEPHON TEXHUKOMH
THUPOBaHHUS (BBITOJIHEHUS KYPCOBBIX PadoT), VISl | ¢ BOBMOXKHOCTBIO ITOAKITIOUEHHS K ceTh «MHTepHeT» (KOMIbBIOTe-
MPOMEKYTOUHOM aTTeCTalluH, Uil MpoBeneHus | pol Aquarius, Intel Core 13-3220, RAM 4I', nucinen ViewSonic),
MIPAaKTUYECKUX 3aHATHH (KOMIBIOTEepHBIN Kiacc | miardopma Arduino ¢ COOTBETCTBYIOIIMM IPOTPaMMHBIM oOecIe-
413B) YCHHEM.

3. 411B YKOMIIIEKTOBAHO CIIEIHAIU3NPOBAHHON MEOEIbI0 M TeXHUIECKH-

JlaGopaTopusi MUKPOIPOLECCOPHOH TeXHUKH
M KOMINbIOTEPHBIX CHCTeM YNPaBJIeHHUs

VYueOHast aymutopus AJIs NPOBEICHUS 3aHATHIl
JIEKIMOHHOTO THUIA, JUISl MPOBEIEHHs TPYIIO-
BBIX W WHIVBHAYaJbHBIX KOHCYJIBTAlMH, IS
TEKYIIeT0 KOHTPOJS, AT KypcOBOTO IMPOEKTH-
poBaHUs (BBINOJHEHHS KYpPCOBBIX PadOT), IS
MPOMEXYTOUYHOH M HUTOTOBOM aTTecTauuu, Uit
MIPOBEACHNST JTA0OPATOPHBIX M MPAKTUYECKUX
3aHATHH

MH CpeACTBAMH OOYdYeHHS, CIyKallUMH Ui IPeACTaBICHHS
yueOHOU HHGOpMALIUH ayJTUTOPUH:

- ctonbl — 10 mwT.;

- IOCKa ayauTopHas — 1 mr.;

- nepeHocHOll HOyTOyk ASUS A7M — 1 mt.;

- puaeonpoektop Epson-EB-X04 — 1 mir.

- IepCOHATHBIE KOMITBIOTEpPHI — 10 mmIT.

- KOMIUIEKC I pa3paboTku W oTianku mpoektoB ACY TII na
0a3e nmpoMbInuieHHBIX KommbioTepoB MIC 2000 - 3 mr.,

- KOMIUTEKC I pa3paboTku U oTianaku mnpoektoB ACY TII na
0a3ze CHCTEMbI YIAJICHHOTO BBOJA-BBIBOAA ¢ MonymsimMu ADAM-
4000 u 1-7000 — 2 mir.,

- KOMIUIEKC I pa3paboTku U oTianaku mnpoektoB ACY TII na
6a3e MPOrpaMMHUPyEMbIX JIOTHIECKHX KOHTPOJUIEPOB C OMEepaTop-
ckuMmu maHensmu: Siemens Simatic S300 m OBEH ITJIK-154 — 4
IIT.,

- ACY nm3enb-reHepaTopaMiu Ha 0a3e pachpemeleHHBIX MHKPO-
MPOLIECCOPHBIX CPeACTB — 1 T,

- nabopaTopHas ycTaHOBKa «MUKpoIpoLeccopHas clelsinas Cu-
cTeMa ymnpaBieHus» - 1 mr.,

- IPOrpaMMHO-aMNIapaTHbIN y4eOHBIi KoMITIeKe Ha 6a3e mpeodpa-
30BaTelsl YaCTOTHI — 1 mT.

ITocamounsix mect — 20

Ta6auna 7. - TexHosoruyeckasi KapTa TeKylIero KOHTPOJIsi U IPOMeKYTOYHOM aTTecTaluu
(IpoMesKyTOYHAs aTTecCTAlMS - IK3AMEH)

Pazoen ne npedycmompen




Tab6auna 8. - TexHo0rHYecKkass KapTa TeKylero KOHTPOJSA U NMPOMEeKYTOYHOH aTTecTaluu
(mpoMeKyTOYHAsSI aTTECTAIMS — «324€eT»)

Ounas ¢opma, 3 kype, 6 cemecTp

3aveTHOE KOJIMYe-

Ne O r— CTBO 0as0B I'padgux npoxoxaeHus
min max (aenens cnaum)
Texkymuii KOHTPOJIb
IocenreHue JTeKUUOHHBIX, Ja00paTOPHBIX 3aHATHIi (14 21 28 ITo pacnincanuro
Jgeku, 14 1a6)
1 | mocemenne meHee 50% 3ausTuii — 0 Gamios
nocemenue ot 50% no 75% 3ansaTuii — 21 6amios
nocenienue oonee 75% 3ansTuil — 28 6amoB
2 JlaGopaTopHbie pa6oThI (7 mIT.) | 42 | 56 | 2 - 15 Hepenn
BeimosiHeHe oHOM J1abopaTtopHOit paboThl — 2 Gauia, 3auTa 0JHOH J1adopaToOpHOH paboThl — 6 6aNIOB
3 KonTpoasnasi padora (1 mr.) | 6 | 8 | 2 - 15 nenenu
BeimosiHeHHe KOHTPOJIbHOW paboThl — 4 Oajua, 3aIUTa KOHTPOJIbHON paboThl — 4 6aIoB
4 PacuerHo-rpaduyeckas padora (1 mr.) | 6 | 8 | 2 - 15 Hepenn
Beimonaenue pacueTHo-Tpaduueckoi paboTsl — 4 Oania, 3anmra pacieTHo-rpaduyeckoil padoTsl — 4 6ajuIoB
UTOI'O 3a paboTy B cemecTpe | 75 | 100 | 16-as Henens
Ecmu oOyuarormuiics He HaOpaJl MHHUMAJIbHOE 3a4ETHOE KOJIMYECTBO O0a/utoB (MeHee 75 0asioB), TO OH MOJIydacT
OLICHKY «HE€ 3a4YTCHO». B stom cjiydqa€ eMy NpeaoCTaBIACTCA BO3MOXKHOCTE TOBBICUTH peﬁTHHF 10 MUHHUMAJIBHOT'O
3a4YC€THOI'O IYTEM JIMKBHU AU SaﬂOH)KeHHOCTeﬁ 110 OTACJIbHBIM TOYKaM TCKYIICTO KOHTPOJIA.
3aounas ¢opma, 6 kypc, 3uma
3ayeTHOe KOJIHYe-
Ne KonrpoabHsblie TOUKH ¢TBo 0an108 T'pagux npoxosienis
min max (Henmenst ciavm)
Texymuii KOHTPOJIb
Iocemenue JeKUOHHBIX, Ja00OpPaTOPHBIX 3aHATHH (3 3 4 Io pacnucanuro
Jeki, 1 j1ad)
1 nocemenue Metee 50% 3auaruii — 0 6ayuIoB
nocemenue ot 50% 1o 75% 3ansTuii — 3 0aoB
nocemtenue oonee 75% 3ansaruii — 4 6aJuI0B
2 JlaGopaTopHubie pa6oThI (3 mT.) | 18 | 24 I [To pacnucanuio
BrimonHeHHe 01HOM 1abopaTopHOi paboTH — 2 Oaiia, 3amuTa OJHOW J1a00paTopHOH paboTHl — 6 OAIIIOB
3aounas ¢opma, 6 kypc, Jleto
3ayeTHoe KOJIMYe-
Ne KonrtpoabHblie TOUKH CTBO basr08 Tpagux npoxosiienis
min max (neneas cnaqm)
Texkylmuii KOHTPOJIb
ITocenieHue TeKUUOHHBIX, 1a00PATOPHBIX 3aHATHI ( 2 1 2 Ilo pacnucanuto
J1a0)
3 | mocemmenne menee 50% 3anstuii — 0 6Gamion
nocemenue ot 50% 10 75% 3anstuii — 1 0annos
nocenienue oosee 75% 3ansTuii — 2 6an10B
4 JlaGopaTopHble pa6oTsl (4 1IT.) | 24 | 32 I ITo pacnucanuto
BrimosHenue o1Ho# 1abopaTopHO# paboThl — 2 6aia, 3aimra 01HOH J1abopaTopHoi paboThl — 6 OauioB
5 PacueTrHo-rpaduyeckast padora (1 mr.) | 29 | 38 I ITo pacnucanuio
Brimonnenue pacuerHo-rpaduueckoid padotsl — 19 Gayuta, 3amuTa pacuerHo-rpaduieckoi padotsl — 19 Gayuios
UTOoro | 75 | 100 I ITo pacnucanuio

Ecmu oOyuaromuiics He HaOpal MHHUMAIILHOE 3a4€THOE KOJIMYECTBO 0ayutoB (MeHee 75 0alioB), TO OH IOJIy4aceT
OIICHKY «HE 3a4TCHO». B 3TOM ciydae eMy IpeaoCcTaBiIseTCss BO3MOKHOCTD ITOBBICUTh PEHTHHT 10 MUHHMAIBHOTO
3a4ETHOTO MyTEM JIMKBUAAINY 3aI0JDKEHHOCTEH 0 OTJCFHBIM TOYKAM TEKYIIETO KOHTPOJIS.




Tab6auua 9 - TexHoornyeckasi KaprTa NPOMEKYTOUHOH aTTecTallUU (MPOMEKYTOYHAS aTTe-
cTauus - KypcoBasi padoTa/mpoexr)

Pasoen ne npedycmompen

Ta6auna 10 - BegomocTh i1 (PMKCHPOBAHUSA Pe3yabTATOB TEKYIIEro KOHTPOJISA (IPOMEKY-
TOYHAas aTTecTalus — 3a4eT)

(3amoJTHsIETCS IPEToaBaTesIeM B OCJICIHUN pabounil ICHb MeCsI1Ia)

Ounas ¢opma, 3 Kype, 6 cemecTp

KosanyectBo 6a/1/10B
Iocemenne Hab6pannsre
Ha6 Habpanusie CTYICHTOM
a0paHHbIC CTYIEHTOM 3a BBIIIOJIHE-
®UO n - HaGpannsre :;}1;2([)?:;211\:131 3a BBINOJIHE- HHUE W 3aIH- Hroro
pore CTYJICHTOM P HUE U 3allI1- Ty KOH- (75-100)
MOCEIICHUS - 3alMTy Ty PT'P TPOJBHOM
paboTEI
3aouHnas ¢opma, 4 kypc, 3uma-Jlero
KosanyecTBo 6a/1/10B
Iocewmenune Habpassse Habpanusie
CTYICHTOM
CTY/ICHTOM 3a
Habpanusie 3a BBIIIOJTHE- HUroro
dPUO IporieHt BBITIOJIHEHHE U
Hocemenys | CTYACHTOM sty JIP HHE U 3alli- (75-100)
- 6abl Ty Ty PI'P




