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AHHOTaNuA

a0oueii mporpamMMbl THCHMILIHHBI

Konpr HaumenoBanue
Kpatkoe conepxanue
IUKJIOB LUKJIOB,
(menb, 3a1a4m, CoaepKaHNUE Pa3ICIIOB TUCIMILIMHBI, PeaH-
JAUCHUIIINH, pa3aciion, o
o 3yeMbIe KOMIIETSHITNH, (POPMBI IPOMEKYTOUHOM aTTecTa-
MOJYJEH, JUCLUIUINH, 1)
MPaKTUK MOJyJIEH,
IIPAKTUK
1 2 3
b1.0.10./1B.02.02 | IIporpaMmMupoBaHue Heabr aucuunianHbl — GopMUpPOBaHHE KOMIIETECHIMHA B COOT-
MuKponpoueccopubix | BerctBur ¢ @PI'OC no HampaBiIeHHIO MOATOTOBKH OakanaBpa M ydeo-
cHUCTEeM HBIM IUTaHOM Juisi HampasieHus noarotoBku 09.03.01 Mudopmaruka n

BBIYHMCIIUTEIbHASL TEXHHUKA, HaIpaBIEHHOCTU (podu-
nro)/cnenuanuzanun  [IporpaMMHoe  oOecniedyeHHne BBIYHMCIUTEIBHON
TEeXHUKU U aBTOMaTU3UPOBAHHBIX CHCTEM.

3agaun AMCHMIUINHBI. 1aTh HEOOXOIMMBIC 3HAHHMS IO MPHH-
Unam pa3paboTKH HOBBIX WM MOJICPHH3ALMH ACHCTBYIOUIUX dJIEMEH-
TOB CPEJCTB M CHCTEM aBTOMAaTH3alMM Ha 0a3e MHUKPOKOHTPOJUIEPHOU
TEXHHUKH, pa3paboTKe aJrOPUTMHYECKOTO OOECICUCHNS H TEXHUIECKON
JOKyMEHTAIlMX Ui MUKPOKOHTPOJIEPHBIX CHCTEM YIpaBICHHS; 3a-
KpEIUICHHE TPETyCMOTPCHHBIX KOMIIETEHIINH.

B pesyabrare uzyueHusi AMCUMILJIMHBI 00y4aeMbIi J0JIKeH:
3HaTh: METOABl HACTPOMKH, HalaJKW IPOrpaMMHO-aNMapaTHBIX KOM-
IUIEKCOB, aJITOPUTMHUYECKHE S3bIKH IPOrPAMMHUPOBAHUS, OIIEpaIlMOHHbIE
CHCTEMBI M 000JIOUKH, COBPEMEHHBIE CPe/ibl pa3pab0TKU MPOrpaMMHOTO
obecrieueHusl.

YMeTh: aHaNM3UPOBaTh TEXHUYECKYIO JOKYMEHTAIUIO, MPOU3BOAUTH
HACTPOHKY, HalagKy M TECTHMPOBAaHHE NPOrPaMMHO-aNNapaTHBIX KOM-
IIEKCOB, COCTABJIATH ANTOPUTMBI, TUCATh U OTJIAXKUBATH KOJBI Ha SI3bIKE
MPOTPaMMHUPOBAHUs, TECTHPOBAaTh PabOTOCIOCOOHOCTh MPOTPaMMBL,
MHTETPUPOBATh IIPOrPaMMHBIE MOYIIH.

Baagerb: HaBBIKAaMH IPOBEPKH PabOTOCIIOCOOHOCTH MPOTrPaMMHO-
annapaTHBIX KOMIUIEKCOB, $3BIKOM IIPOrPaMMHUPOBaHHSA, HaBBIKAMHU
OTJIAAKH ¥ TECTUPOBAHUS PAOOTOCTIOCOOHOCTH MTPOTPaMMBI.

Copaep:xaHue pa3iejoB ATUCHUILINHBI:

[MpeamMer AMCUMIUIMHEL U ee 3aja4yu. L{udppoBbie cUCTEMBbI yIpaBIICHHUS.
Kpatkue ncropudeckue ceaenus o passutud MII u MK CY. OcHoB-
Hble TOHATHS, TepMmuHojorusi. Apxutekrypa MK. Knaccudukaums
MHUKpPOIPOIIECCOPOB M MUKPOKOHTPOIUIEPOB. OCHOBHBIE NPEHMYILECTBA
MII u MK CVY. Ocnosansie xapakrepuctuku MII u MK. ITomympoBoa-
HHUKOBas 1amsTh. Buiasl. OCHOBHBIE XapaKTEPUCTHKH. MHUKPOKOHTPOJI-
nep ATMega328P. Apxurekrypa MuKpokoHTposuiepa ATMega328P.
OcHoBHBIE XapakTepucTukd. Opranuzanus mamsta. CucreMa KOMaHI
MukpokoHntpojuiepa ATMega328P. ITlopTsl BBOAa-BBIBOAA  MHKpO-
koHTpoiuiepa ATMega328P. BBon-BeIBOJ AWCKPETHOW WH(pOpPMAIWH.
Peanmzanns 3anepkek BpPEMEHH IPOTrpaMMHBIM criocoOoM. Pabota
MuKpokoHTposuiepa ATMega328P B pexxume mpepsiBaHUNA. MIcTOUHUKH
npepbiBaHuid. TUnbl aHaI0ro-IM(POBBIX M HU(PPO-aHATIOTOBBIX MPE0O-
pasoBareneii. OcHOBHbIE XapakTepucTuk. MHTepdeiic. Bumsl nndop-
MarmoHHoro obmeHna. IMonkmiouenne LCD-nmucriiess Ha KOHTpoJuiepe
HD44780 x ATMega. Co3nanue momyis aist padotel ¢ LCD. Pabora ¢
taiimepamu B ATMega. [IpuHIUIBI TOCTPOSHUS CHCTEMBI aBTOMaTHYe-
CKOTO PEryJupoBaHusi Ha MUKpoKkoHTposuiepe AVR. Pabora ¢ anmapat-
HBIMH MOJYJSIMH TocienoBarensHbIx uHTepdeiicoB (SPI, USART) B
ATMega. Hcnons3oBanne EEPROM. Pa3paboTka mporpamMMHBIX HH-
TepdeicoB s COMPSHKEHUSI C BHEIIHUMHU YCTPOIHCTBaMU.
Peanusyemvie komnemenyuu

OIIK-7; OIIK-8

Dopmbl omuemnocmu
Ounas popma — 3 kype, Cemectp 6 - 3ader;
3aouynas Gopma — 4 kypc Ceccust IETHSS — 3a4eT.




HosicHuTeabHASA 3aNMCKA
1. PaGouasi nporpamma
Pabouas nporpamma cocraBiena Ha ocHope @I'OC BO 1o HampaBiIeHHUIO MOATOTOBKH

09.03.01 MuadopmaTrka U BEIYUCITUTEIbHAS TEXHUKA

(KO,E[ 1 HAaMMCHOBAHUE HAIIPABJICHUSA IOATOTOBKU CHeLll/laJ'leOCTl/l)

yrBepxkaeHHoro 19.09.2017, Ne 929 , yuebHoro nana B coctase OIIOII no HanpaBieHuo
JlaTa, HOMep npHka3za MunoOpHayku PO

noaroroBku/cnenuanbHocTi 09.03.01 MHpopMaTHKa W BEIYMCINUTEIbHAS TEXHUKA, HAITPABICHHO-
ctH (mpodwto)/crienuanu3aiyu [IporpaMMHoe 00ecreueHNe BEIYUCITUTEIbHOM TEXHUKU U aBTOMA-
TusupoBaHHbIX cucteM, 2020 roma Havana HOATOTOBKH.

2. Heau v 3a1a4u y4eOHOM TMCUMILIHHBI (MOYJIs1)

Heap qucuunmiaunel — hopMupoBanue komnereHuuii B coorsercteuu ¢ ®I'OC no Hampas-
JICHWIO MOATOTOBKH OakaliaBpa W y4eOHBIM IIaHOM s HampasiieHus moarotosku 09.03.01 Un-
dopmaTrka U BeIMHCIUTEIbHAS TeXHUKa (Tpoduib [IporpammHOe obecriedeHrne BIYUCIUTEIHHON
TEXHUKH U aBTOMATH3UPOBAHHBIX CUCTEM).

3agaum IMCUUILVIMHBI. 1aTh HEOOXOAUMBIC 3HAHUS 110 MIPUHIUIIAM Pa3padOTKU HOBBIX MU
MOJIEpHHU3AIUN JCHCTBYIOUINX 3JEMEHTOB CPEICTB M CHUCTEM aBTOMATH3alMk Ha 0a3e MHKpO-
KOHTPOJUIEPHOH TEXHUKH, pa3pabOTKe allTOPUTMUIECKOTO 00eCTieueHHs] U TEXHHYECKOW JOKYMEH-
TalUU JJIsI MUKPOKOHTPOJUIEPHBIX CHUCTEM YIIPABJICHUS; 3aKPEIUICHUE INPEIyCMOTPEHHBIX KOMIIE-
TEHLIUHN.

3. Ilmanupyemble pe3ybTAThl 00y4eHUs] B PpAMKaxX JaAHHOM U CHHMIIIUHBI

[Iporiecc M3y4eHUs TUCHMILIMHBI HANpaBiIeH Ha (OPMUPOBAHHE DJIEMEHTOB CIICAYIOIIMX
kommnereHmii B coorBeTrcTBUU ¢ PI'OC BO no nanpasienuto noarorosku 09.03.01 Mudpopmartuka
U BBIYUCIUTENbHAs TexHUKa (mpoduis [IporpammHoe oOecriedeHrne BHIYUCIUTENFHOW TEXHUKH U
ABTOMATHU3UPOBAHHBIX CHCTEM):

Tabauua 1. - PesyabTathl 00yuyeHus

Crenensp peanu-
Ne KO,I[ " COHCPIKAaHNUEC KOMIIC- KO,Z[ 1 HAUMCHOBAHUC MHAHUKATOpA JOCTU-
n/m TEHIIUU 3L KOMTe- JKEHUS KOMIETEHIINU
TEHIIUU
1. OIIK-7 cmnocobeH ydwacTBOBaTh B KomnoHeHTsI OIIK-7.1
HACTpOWKe U HaJlaJIKe MPOrpaMMHO- KOMITETEHIINU 3HaTh: METO/IbI HACTPOMKH, HAJAJKH IIPOrPaMMHO-
armapaTHbIX KOMIUIEKCOB COOTHOCHATCA C arnmnapaTHbIX KOMIUIEKCOB
co/iep >KaHueM OIIK-7.2
JUCTIUTUIAHBI, 1 YMerh: aHAM3UPOBATh TEXHUIECCKYIO JOKYMEHTA-
KOMITETEHIIHS LU0, TIPOW3BOJUTH HACTPOWKY, HAJaIKy M TECTH-
peanuzyercst pOBaHME NPOTPaAMMHO-AMIAPATHBIX KOMIIEKCOB
MOJIHOCTBIO OIIK-7.3
Buangern: HaBBIKAMHU MIPOBEPKH
paboTocmocobHOCTH MIPOTPaMMHO-aIIapaTHBIX
KOMIIJIIECKCOB
OIIK-8 cnocoben pa3pabarbiBaTh KomnoneHTHI OIIK-8.1
AITOPUTMBI U TIPOrpaMMmbl, IIpU- KOMIICTCHIIU 3HaTh: AITOPUTMHUYCCKUE A3BIKHM ITPpOrpaMMHupoOBa-
TOAHBIC JIA TPAKTUYECKOro IIpu- COOTHOCHATCA C HUA, ONCPAalMOHHBIE CUCTEMbBI 1 06OJ'IOqKI/I, COBpE-
MEHEHUS cojiep >kKaHueM MEHHBIE CpEIbl Pa3pabOTKH MPOTPAMMHOIO 00ec-
JUCHUMIIIINHBI, U TIICYCHMUA
KOMITETEHIUS OIIK-8.2
peanuzyercst YMeThb: COCTaBIATh aNTOPUTMBI, IHCAaTh M OTJIA-
TIOJIHOCTBIO KMBaTh KOJIbI Ha SI3bIKE IPOrpaMMHUpOBAHMS, Te-




CTHUPOBaTh PabOTOCIIOCOOHOCTH MPOTPAMMBI, MHTE-
TPUPOBATH MPOTPAMMHBIC MOIYJIH
OIIK-8.3
Baamersb: s3bIKO TPOTPaMMHUpPOBAHHS, HABBIKAMU
OTJaJKd W TECTUPOBaHHS pPabOTOCIOCOOHOCTH
MIPOrPaMMBI

4. CTpyKTypa u coaep:kaHue y4eOHOM M CUMIJIMHBI (MOLYJIs1)

OO01mas TPy10eMKOCTb THCIUILIUHBI COCTABJISIET !
Ounasn popma, 3 Kypc, 6 cemecmp, 4 3auemnsvie eounuuysl, 144 uaca;
3aounasn popma, 4 Kypc, 3uma, 2 3auemnvie eounuusl, 72 yaca;
3aounasn ¢popma, 4 xypc, Jlemo, 2 3auemnvie eounuysl, 72 uaca.

Tadauua 2 - PacnpenesieHue yueOHOTro BpeMeHH JUCHUTIIMHBI

Bun yuebHo#
Harpy3Kku

Pacnpenenenune Tpy10eMKOCTH AUCIUIUIMHEI IO opMaM 00yIeHUS

Ounas

OuynHo-3a04Hast

3aoynas

Cemectp

6 | |

Bcero

Cemectp

Bcero

JacoB

Ceccus

4acoB
3uma

| Jlero ‘ -

Bcero
4acoB

Ay,I[I/ITOpHLIe YqacChbl

Jlexuun

28 | - | -

28 | - | -

[IpakTuyeckue pa-
OOTEI

JIaboparopHsbIe pa-
0OTHI

28 - -

Yacel Ha CaMOCTOSITENIBHYIO U KOHTaKTHYIO paboTy

Brmonaenne, KOH-
CYJIBTHUPOBAHUE,
3aIHUTa KypCOBOMN
paloThI (IpOeKTa)

[Ipouas camocros-
TeNbHAas U KOH-
TakTHas paboTa

88 | - -

88 - -

64

64 | -

128

[ToaroroBka k
IIPOMEKYTOUHOU
aTTeCTaluu

Bcero uacos
110 AUCIOUIIJIINHE

144 | - | -

144 - -

72

144

q)OpMBI HpOMe)KYTOqHOﬁ arTeCTalmu 1

TCKYHICTO KOHTPOJIA

DK3aMeH

3ayer/3auer c
OILIEHKOU

H- | -] -

H- | - | -

/-

+- | -

+/-

KoHntponbHas
Oota

pa-

PacuetHo-
rpaduueckas pado-
Ta







Tadoauna 3 - Conep:xaHue pa3iesioB JMCHUUILTHHBI (MOYJIs1), BUJbI PA00OTHI

CopneprxaHue pazzienon
(Momymei),
TEM TUCHUTUIAHBI

KosnuecTBO 4acoB, BBIIEIAEMBIX Ha BH/bI y4eOHOH paboThI
no ¢oopmam o0ydeHus

Ounag

3aouHasg

3aouHas

J |Jp | mP | CP

J |[Jp [P | CP

J|[JP | TP | CP

6 cemecmp

3uma

Jlemo

Tema 1. IlpenmeT TUCHUILIHMHBL
u ee 3amaun. Iludpossie crcte-
MbI yrpasieHus. Kpartkue ucro-
pUYECKHE CBEICHUS O Pa3BUTHH
MIT u MK CVY. OcHoBHBIE ITIO-
HSATHS, TEPMUHOJIOTHS.

0,4

12,8

Tema 2. Apxurexktypa MK.
Kiraccndukanmss Mukpormporiec-
COPOB M MHKPOKOHTPOJUIEPOB.
OcHoBHbIe Tpeumymiectsa MII
u MK CVY. OcHOBHbIE XapakTe-
puctuku MIT u MK.

0,4

12,8

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

0,4

12,8

Tema 4. MuKpoKoHTpOILIEP
ATMega328P. ApXUTEKTYypa
MHUKPOKOHTpOJLIEpa
ATMega328P. OcHoBHBIE Xa-
paktepuctuku.  Opranuzanus
TaMSATH.

0,4

12,8

Tema 5. Cucrema KoMaH MHUK-
pokonTposuiepa ATMega328P.

0,4

12,8

Tema 6. IopTel BBOIA-BBIBO/A
MHUKpPOKOHTpOJIIEpa
ATMega328P. BBoa-BeIBOIT
TUCKpeTHOW mH(popmanmu. Pea-
MU3anus  33JepKeK  BpEeMEHH
MIPOrPaMMHBIM CIIOCOOOM.

0,4

Tema 7. Pabora MHKpO-
koutposiepa ATMega328P B
pexume npepeiBaHuil. Hcrou-
HUKH TIPEPBIBAHUH.

0,4

Tema 8. Opranuzanus paOOTEI
taiimepoB. Pabora ¢ TaiiMmepamu
B ATMega.

0,4

Tema 9. Tune auasoro-
M pPOBBIX u udpo-
AHAJIOTOBBIX MPeoOpa3oBaTele.
OCHOBHBIE XapaKTEPUCTHUKH.

0,4

Tema 10. Hurepdeiic. Busi
nH(OPMAITMOHHOTO 0OMEHa.

0,4

Tema 11. INogxmouenne LCD-
JUCIIess  Ha  KOHTpOJUIepe
HD44780 x ATMega. Co3znanune
Mo tyJst uist pabotel ¢ LCD.

0,4

Tema 12. IIpuHUMTIBI OCTpOE-
HUSl CHCTEMBI aBTOMATHYECKOIO
perynupoBaHrds Ha  MHKpO-

0,6




koHTpoiepe AVR.

Tema 13. PaboTa ¢ anmapaTHbI-
MH MOXYJSIMH TOCJIEJOBaTEINb-
uHTepdericor
USART) B ATMega. Hcnomns-
3oBanue EEPROM.

HBIX

(SPI,

0,4

Tema 14.

Pazpaborka mpo-
TPAaMMHBIX HHTEepPEHCOB IS
COTPSDKCHUS
YCTPOMCTBaMH.

BHCIIITHUMH

0,6

HUroro: | 28 | 28 88

64

Tadauua 4. - CooTBeTcTBHE KOMIIETEHINH, ()OPMUPYEMbIX TPH U3yYeHHUH AUCHUIIIHMHBI (MO-
JyJisi), ¥ BUJOB 3aHATHI ¢ y4eTOoM (GopM TeKylero KOHTPOJIs

Ounas dopma, 3 Kypc, 6 cemecTp

[lepeuenn Buibl 3aHATHI U OLIECHOYHBIE CPEACTBA DopMBbI TEKYILETO
KOMIIETEH- KOHTPOJIS
107071 JI JIP K PI'P CP
Brimmonnenue u 3amuTa 1adoparop-
HBIX Pa0OT, BBIIOJIHEHHUE U 3alUTa
OIIK-7 + + + + + KOHTPOJIbHON pa0OThI, BHIITOJIHEHUE U
3alMTa pacueTHO-TpaduuecKon pabo-
THI
BreimonHeHue u 3amuTa 1aboparop-
HBIX Pa0OT, BHITIOJHEHHE U 3al[UTa
OIIK-8 + + + + + KOHTPOJILHON pabOTHI, BHIIOJHEHHE U
3aluTa pacueTHO-rpaduueckoi pado-
THI
3aounas opma, 4 kypc, 3uma
Ilepeuens Buel 3aHTHIA U OIICHOYHBIE CPEACTBA @DOopMBI TEKYILETO
KOMIIETEH- KOHTPOJIS
Ui JI JIP K PI'P CP
OIK-7 + + i i + Brimonaenue u 3amnura 1aboparop-
HBIX paboT
OITK-8 + + i i + Brinonaenue u 3amnura 1adboparop-
HBIX paboT
3aounas (opma, 4 kypc, Jleto
[lepeuens Buel 3aHATHIA U OIICHOYHBIE CPEACTBA @DOopMBI TEKYILETO
KOMIIETEH- KOHTPOJIS
11707 JI JIP K PI'P CP
Beinonnenue u 3ammra raboparop-
OIIK-7 + + - + + HBIX Pa0OT, BBITIOJHEHHUE U 3alUTa
pacyeTHO-rpauyecKoi paboThl
Brimonaenue u 3amnuTa 1aboparop-
OIIK-8 + + - + + HBIX pa60T, BBIIIOJIHECHHUE U 3alllUTa
pacdyeTHO-TpaguIecKoil pabOThI

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




Tabauua 5. - [lepeyennb 1a60paTOPHBIX padoT

Ne KomnuectBo yacos
Tembl T1a00paTOPHBIX PadoOT
m\it OvyHas 3aouHas 3aouHas

6 cemecmp Buma Jlemo

[Tata Ha 6a3e MUKPOKOHTpOJIIEpa 0,5
1 | Atmage328P. Pa3semsbl, ciocoOBI IporpaMMu- 4
pOBaHHSI.
[IpomeccopHOE AAPO MUKPOKOHTpPOILIIEpA 0,5
2 | Atmage328P. CueTynk KOMaHJ, yKa3arTelb cTe- 4
Ka.

Cucrema KOMaHJi MUKPOKOHTpOJLIEpa
ATmega328P. Crioco6s! anpecanuu. [Iporpam-
MHUPOBaHHE I10CIIEJOBATEIbHBIX YYaCTKOB aJIro-
pHUTMa.

[TopTe! BBOJA-BBIBOJa MUKPOKOHTPOJLIEPA
ATMega328P. IuckpeTHbIH BBOJ-BHIBOJI.
[Toaxmrouenne LCD-nucmiest k ATMega.
Pabota mukpokonTposiepa ATMega328P B
PEKHMeE NpEephIBaHMUI.

Pabora c Taiimepamu B ATMega.

Hroro: 28 2

~N o (o &~

Ta6auna 6. - [lepeyeHb MpakKTHYECKUX PadoT
Paszoen ne npedycmompen

5. IlepeyeHb NpUMEPHBIX TEM KypPcOBOii padoThl /MpoeKTa
Pa3zoen ne npedycmompen

6. IlepeyeHb Y4eOHO-METOAMYECKOT0 OOecnedeHust TUCIUIIHHBI (MOTYJIs1)

Epemenko, B. B. CamoctosTensHas pabdora no aucuumuinae 51.0.10./1B.02.02 IIporpammupoBa-
HUE MHKPOIIPOLIECCOPHBIX CUCTEM : MeTronnyeckue ykasaHHs A OakajaBpoB 10 HAIpPaBIECHUIO
noarotroBku 09.03.01 «Mudopmatuka M BBIYMCIUTENbHAS TEXHUKa», Mpopuib «lIporpamMmHoe
oOecrieueHre BBIYMCIUTEILHOW TEXHHKH M aBTOMATU3MpOBaHHBIX cuctem» / B. B. Epemenko //
Mypmanck: MI'TVY, 2020.

Epemenko, B. B. JIaboparopusie pa6otsl o nucuuminae b1.0.10./1B.02.02 ITporpammupoBanue
MHUKpPOIPOILIECCOPHBIX CUCTEM : MeToauveckrue yka3aHus i OakajJaBpOB 110 HANpPaBJICHHUIO MOJ-
rotoBku 09.03.01 «MHpopMaTrka U BeIUUCTUTENBHAS TEXHUKaY, nMpoduis «[Iporpammuoe obec-
THIeYCHHE BBIYMCIUTENFHON TEXHUKU M aBTOMaTH3UpoBaHHbIX cuctem» / B. B. Epemenko // Myp-
manck: MI'TVY, 2020.

Epemenko, B. B. Kontponsnas pabora no nucumminae b1.0.10.0B.02.02 IlporpamMmmupoBanue
MUKPOIIPOILIECCOPHBIX cUcTeM : MeToauueckue yka3zaHus /Ui OakajJaBpoB 110 HAIIPABIIEHUIO MOATO-
toBkH 09.03.01 «MHpopmaTiKa U BeIYUCIUTENbHAS TeXHHUKa», mpoduis «IIporpammuoe obecre-
YEeHUE BBIYHMCIIUTEIIFHON TEXHHKH M aBTOMAaTU3UpOBaHHBIX cuctem» [ B. B. Epemenko / Myp-
manck: MI'TY, 2020.

Epemenko, B. B. PacuerHo-rpaduueckas pabora mo muctmmumae b1.0.10./0B.02.02 TIporpammu-
pOBaHHE MHKPONPOILIECCOPHBIX CUCTEM : MeToauueckue yka3aHus JUlsl OakajaBpoB IO Hampasie-
Huto noarotosku 09.03.01 «MubopmaTuka U BbIUKUCIUTENbHAS TEXHUKa», npoduib «lIporpamm-
HOe o0ecrieueHrne BEIYMCIUTEIFHON TEXHUKN U aBTOMAaTU3UpoBaHHBIX cuctem» / B. B. Epemnienko,
// Mypmanck: MI'TY, 2020.




7. ®OH/I OLIEHOYHBIX CPEICTB

@DoHJ OIICHOYHBIX CpeACTB sBiseTcs komrnoHeHToM OII, paspabarbiBaeTcs B ¢popme OT-
JeNTBHOTO JTOKYMEHTA U BKJIIOYACT B ceOs KPUTEPUHU OLIEHUBAHHS CPOPMHUPOBAHHOCTH KOMIIETEH-
U Ha pa3jIMyYHbIX dTanax ux (OpMUPOBAHUS U MTPOLEAYPHI OLICHUBAHHUS.

8. [lepeyeHb OCHOBHOM M IOMOJTHUTEIbHON YUeOHOM JTUTEPATYPHI

Ocnosnaa tumepamypa

1. OBeukun, M.B. DnexTpoHHKa CHUCTEM aBTOMATUYECKOI'O YIPABJICHUS HAa OCHOBE MHKpPO-
KOHTpoJiiepoB cemeiicTBa AVR : yueOHoe mocobue / M.B. OBeukuH ; MuHuCTEpCTBO 0Opa30BaHUS
u Hayku Poccuiickoit ®enepannu, Opendyprekuii ['ocynapctBennsiii Yuusepcuter, Kadenpa cu-
CTEM aBTOMAaTHU3aIMH Mpou3BojcTBa. - Opendypr : OI'Y, 2016. - 113 c. : w1, cxem., Tadi. - bu6-
mmorp. B kH. - ISBN 978-5-7410-1543-8 ; To xe [DnekrpoHHblii pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=469377

2. Amue, M.T. Mukponpoueccopsl 1 MUKPOIIPOLIECCOPHBIE CHCTEMBI YIPABJICHUS. S-pa3psiiHbIC
npoueccopsl cemeirictBa AVR : maboparopusiit nmpaktukym / M.T. Anues, T.C. bykanosa ; Ilo-
BOJDKCKHI TOCYIapCTBEHHbII TEXHONOIHYeCKni yHUBepeuTeT. - Momkap-Omna : III'TY, 2016. - 64
C. : CXeM., Ta0u., mi. - bubnuorp. B kH. - ISBN 978-5-8158-1775-3 ; To xe [DneKkTpoHHBII pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=459452.

3. Mukponpoueccopsl u MUKpoOBM: ydueOHoe nocodue/ Myposmues . FO., Amun E. H. — Tam-
6oB: U3n-so ®I'BOY BIIO "TI'TY", 2013 — 97 c [OnexrponHsiii pecypc]. Pexum moctyma:
http://biblioclub.ru/index.php?page=book_view&book id=277852

Jlononnumenvnas numepamypa

1. Ilurapes, JI.A. MUKpoOIIpOLIECCOPHBIE CUCTEMBI aBTOMATUYECKOT0 YIPABJIECHUS : yueOHOE 0CO-
oue / JI.A. IlurapeB ; MunuctepctBo cenbckoro xossiiictBa P®, Cankr-IletepOyprekuit rocynap-
CTBEHHBIH arpapHblii yHHBepcutTeT, Kadenpa s1eKTpo’HEpreTMKH M 3JIEKTPOOOOPYAOBAHUS. -
Cankr-IlerepOypr : CII6OI'AY, 2017. - 179 c. : cxeMm., Tabu., uin. - bubauorp. B kH. ; To xe [Dnek-
tpoHHbIH pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=480402.

2. I'ypos, B.B. Apxutektypa MHUKpomnporeccopoB : yueOHoe nocobue / B.B. I'ypos. - Mocksa :
WnTepuer-Yuusepcurer Undopmannonnsix Texnonoruii, 2010. - 272 c. : Tabn., cxeMm. - (OCHOBBI
uH(popMalnoHHbIX TexHonorui). - ISBN 978-5-9963-0267-3 ; To xe [DnexTpoHHBINH pecypce]. -
URL.: http://biblioclub.ru/index.php?page=book&id=233074

3. IlpoekTHpoBaHue BCTPAaUBAEMbIX CUCTEM Ha MUKPOKOHTpPOJIJIEpaX : JJAOOPATOPHBIN MPAKTUKYM /
A.A. Poxennos, A.A. baes, JI.C. YUepnsbiieB, K.A. JIpruarun ; mox obmr. pea. A.A. PoxeHiosa ;
TToBOJIKCKHI TOCYIApCTBEHHBINH TEXHOIOTHUECKUH YHUBEpCHTeT. - Momxkap-Omna : IIT'TY, 2015. -
120 c. : wr., cxeM., Tabm. - bubmuorp. B kH. - ISBN 978-5-8158-1510-0 ; To xe [DnekTpoHHBIH pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=437108

9. IlepeyeHb pecypcoB HHGOPMALMOHHO - TeJIeKOMMYHHKAMOHHOM ceTH « MHTepHeT»

1. https://lwww.microchip.com/

2. https://www.tinkercad.com/

3. DnexTpoHHBIH KaTaymor oubarnorekn MI'TY

4. DneKTpOHHO-OMONMHMoTeUHas cucremMa «YHUBEpCUTETCKAA oubnmoreka OHJIAH»
http://biblioclub.ru/ OOO «CoBpemMeHHbIE IHPPOBBIE TEXHOJOTHH», goroBop Ne 112-10/14 ot
27.10.2015
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10. ITepevyeHb MPOrpaMMHOI0 o0ecIeYeHNsI, MPO(ecCHOHAIBHBIX 023 TaHHBIX ¥ HH(pOPMAIIHOH-
HBIX CIIPABOYHBIX CHCTEM, PEKBU3MTHI NOATBep:kAa0mero fokymenra. (Ilpumep)

1. Onepannonnas cucrema Microsoft Windows Vista Business Russian Academic OPEN, nuieH-
3ust Ne 44335756 ot 29.07.2008 (morosop Ne32/379 or 14.07.08 r.)

2. Oducusiii maker Microsoft Office 2007 Russian Academic OPEN, murensust Ne 45676388 ot
08.07.2009 (morosop 32/224 ot 14.0.2009 r.)

11. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)

Tabauna /. - MarepuajJbHO-TeXHHYECKOe o0ecnieyeHne

No HauMeHnoBanue cnenuajabLHbIX OCHAIIIEHHOCTD CHENHAJLHBIX IOMEIeHH 1
IL./11. NnoMeleHuH U MOMeIleHUu A 1151 NMOMeIEeHUI VIS CAMOCTOSITeIbHOI PadoThI
CaMOCTOSITEJIbHOM PadoThI

1. CrienmanbpHOe IOMENIEHHE JUIS IPOBEICHUS | YKOMIUIEKTOBAHO CIIEIMATM3MPOBAHHOW MeOEeNbl0 U TeXHUYECKH-
3aHATHIl JICKIMOHHOTO THUMA, JUIS MPOBEACHHS | MU CPEICTBAMH OOYYCHUS, CIY)KAlMMHU U NPEICTaBICHUS MH-
TPYINOBBIX W MHINBHIYANbHBIX KOHCYIbTalui, | hopmanuu Oonpmoi ayautopun; Buneonpoekrop TOSHIBA TLP-
JUISL TEKYIETo KOHTPOIIS, Il KypcoBoro mpoek- | X2000, Hoyroyx ASUS A7M.

TUPOBaHUS (BBIIOIHEHHS KYPCOBBIX padoT), s
MPOMEXYTOYHOH aTTeCTallu, A HPOBEACHUS
11a00paTOPHBIX U NMPAaKTHIEeCKHX 3aHsTuii (401B)

2. CrienmanbHOe IOMENIEHHE JUIS IPOBEICHUS | YKOMIUIEKTOBAHO CIIEIMATH3MPOBAHHOW MeOEeNbl0 U TeXHUYECKH-
3aHATUH JIEKIIMOHHOTO THIIA, JUIL TPOBEICHUS | MM CPEACTBAMH OOYYEHHs, CIY)KAIlUMH IS IPEICTaBICHUS WH-
TPYINOBHIX W MHIUBHIYANIbHBIX KOHCYIbTalui, | Gopmanuu Oonbimoil aymurtopuu, Buaeonpoekropom TOSHIBA
JUISL TEKYIET0 KOHTPOJIs, it KypcoBoro mpoek- | NLP-X2000S, Hoyroykom ASUS A7M, KOMIIBIOTEpHOH TEXHUKOH
THPOBaHMS (BBIIOJIHEHHS KYyPCOBBIX paboT), 11 | ¢ BO3MOXKHOCTBIO MOJIKIOYECHHS K ceTH «HTepHeT» (KOMIIbIOTe-
MIPOMEXYTOUHOM aTTeCTalluH, Uil MpoBeneHus | pol Aquarius, Intel Core 13-3220, RAM 4I', nuctnmen ViewSonic),
MIPAKTUYECKHUX 3aHATHH (KOMIBIOTEpHBIN Kiacc | miardopma Arduino ¢ COOTBETCTBYIOIINM IIPOrPaMMHBIM obectie-
413B) YCHUEM.

3. VYueOHast aynuTopus A HNPOBENCHUS 3aHATUH | YKOMIUIEKTOBAHO CIIEIMATH3MPOBAHHOW MeOEeNbl0 U TEXHUYECKH-

JIEKIMOHHOTO THUIA, ISl MPOBEIEHHs TPYIIO-
BBIX W WHIVBHAYaIbHBIX KOHCYIBTAIWH, I
TEKyIeT0 KOHTPOJSA, A KypcOBOTO MPOEKTH-
poBaHUs (BBINOJHEHHS KYpPCOBBIX PadOT), IS
MPOMEXYTOUYHOH M UTOTOBOM aTTecTalnuu, Uit
MIPOBEICHHST JIaOOPaTOPHBIX M MPAKTHYECKUX
sansaTHil  (JlaGopaTtopust MHKPONIPOLIECCOPHOM
TEXHHKH U KOMIBIOTEPHBIX CHCTEM YIPaBICHUS
411B)

MM CPEACTBAMH OOYYEHUs, CIYXallUMH JUIsl TPEICTaBICHUS
yaeOHOU HHGOPMALINH ayTUTOPUH:

- cTogel — 10 1t

- 1ocKa ayauTopHas — | mr.;

- mepeHocHO# HOyTOYK ASUS A7M — 1 mt.;

- pugeonpoektop Epson-EB-X04 — 1 mir.

- MIEPCOHANBbHBIE KOMIIbIOTEPHI — 10 mIT.

- KOMIUIEKC I pa3paboTku U oTianaku mnpoektoB ACY TII na
0a3e mpoMbInuIeHHBIX KommbioTepoB MIC 2000 - 3 mr.,

- KOMIUIEKC I pa3paboTku W oTiagku mpoektoB ACY TII na
0aze cucCTeMBl yOAJICHHOTO BBOJAA-BBIBOMA ¢ moayiasimu ADAM-
4000 u 1-7000 — 2 mir.,

- KOMIUIEKC I pa3paboTku U oTianaku mpoektoB ACY TII na
0a3e MPOrpaMMHUpPyEMbIX JIOTHYECKHX KOHTPOJUIEPOB C OHEpaTop-
ckumu maHenasMu: Siemens Simatic S300 u OBEH I1JIK-154 — 4
IT.,

- ACY nmsenp-reHepaTopaMH Ha 0a3e paclpeneNeHHBIX MHKPO-
MIPOLIECCOPHBIX CPeACTB — | mIT.,

- naboparopHasi ycTaHOBKa «MUKpOIPOILIECCOpHAst CIEASIasl CH-
cTeMa ynpasJeHHus» - | mT.,

- IPOrpaMMHO-aMNIMapaTHbIN y4eOHBIi KoMITIeKe Ha 6a3e mpeodpa-
30BaTeNs YacTOThI — | IIT.

[Tocamounsix mect — 20

Ta6auna 8. - TexHooruveckasi KapTa TEKylero KOHTPOJIsi ¥ IPOMEeKYTOYHOH aTTecTAluH
(IpoMesKyTOYHAs aTTecTAlMS - IK3AMEH)

Pazoen ne npedycmompen




Ta6auna 9. - TexHosioru4yeckasi KapTa TEKyIero KOHTPOJSl U MPOMEKYTOYHOH aTTecTanuu
(mpoMe;KyTOYHAsI ATTECTAIMS — «324€T»)

Ounas ¢opma, 3 kype, 6 cemecTp

3aveTHOE KOJIMYe-

Ne KONTpOILHbIE TOUKH CTBO 0asnoB I'padgux npoxoxaeHus
min max (HeeJss cnayum)
Texkymuii KOHTPOJIb
IocenreHue TeKUUOHHBIX, Ja00paTOPHBIX 3aHATHIi (14 21 28 ITo pacnincanuro
Jgeku, 14 1a6)
1 | mocemenne menee 50% 3ausTuii — 0 Gamwios
nocemenue ot 50% no 75% 3ansaTuii — 21 6amios
nocenienue oonee 75% 3ansTuil — 28 6amoB
2 JlaGopaTopHbie pa6oThI (7 mIT.) | 42 | 56 | 2 - 15 Hepenn
BeinosiHeHHe 01HOM J1abopaTopHOit paboThl — 2 Oaula, 3aluTa 0JJHOH J1abopaTOpHOH paboThl — 6 OANIOB
3 KonTpoJbHas padora (1 mr.) | 6 | 8 | 2 - 15 nepenn
BeinosiHeHHe KOHTPOJIbHOW paboThl — 4 Oajua, 3aIUTa KOHTPOJIbHOU paboThl — 4 6aioB
4 PacuerHo-rpajuueckas padora (1 mr.) | 6 | 8 | 2 - 15 nepenn
BeimonHenue pacueTHo-Tpaduueckoi paboTsl — 4 Oansia, 3anmra pacieTHO-rpaduyeckoil padoTsl — 4 OajuIoB
UTOI'O 3a paboTy B cemecTpe | 75 | 100 | 16-as Henens
Ecmu oOyuaroruiics He HaOpaJl MHHUMAJILHOE 3a4ETHOE KOJIMYECTBO 0autoB (MeHee 75 0asioB), TO OH MOJIydacT
OLICHKY «HE€ 3a4YTCHO». B stom cjiydqa€ eMy NpeaoCTaBIACTCA BO3ZMOXKHOCTE ITOBBICUTH peﬁTHHF 10 MUHHUMAJIBHOT'O
3a4YC€THOI'O IYTEM JIMKBU 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 (HexeJIsA cIaum)
Texymuii KOHTPOJIb
Iocemenue JeKIUOHHBIX, Ja00pPaATOPHBIX 3aHATHH (3 3 4 ITo pacnucanuro
Jeki, 1 j1ad)
1 nocemenue Metee 50% 3auaruii — 0 6aJuIoB
nocemenue ot 50% 1o 75% 3ansTuil — 3 0aoB
rocemienue oonee 75% 3ansaruii — 4 6aJuI0B
2 JlaGopaTopHubie pa6oTsI (3 mT.) | 18 | 24 I [To pacnucanuio
BrimonHeHue 01HOM 1abopaTopHOi paboTH — 2 Oaiia, 3aMKTa OJHOW J1a00paTopHOi paboTH — 6 OAIIOB
3aouynas ¢opma, 6 kypc, Jleto
3adeTHOE KOIHYe-
Ne KonrtpoabHblie TOUKH CTBO 0asr08 Tpagux npoxosienis
min max (HexeJIsA cIaum)
Texkylmuii KOHTPOJIb
IMocenieHue TeKUUOHHBIX, 1a00PATOPHBIX 3aHATHI ( 2 1 2 Ilo pacnucanuto
J1a0)
3 | mocemenue menee 50% 3amsituii — 0 6amioB
nocemenue ot 50% 10 75% 3ansTuii — 1 0annos
nocenenue oosee 75% 3ansTuii — 2 6an10B
4 JlaGopaTopHble pa6oTsl (4 1IT.) | 24 | 32 I ITo pacnucanuto
BrimosHenue oHo# 1abopaTopHOi paboThl — 2 6aiia, 3a1mra 01HOH J1abopaTopHoi paboThl — 6 OamioB
5 PacueTrHo-rpaduyeckast padora (1 mr.) | 29 | 38 I ITo pacnucanuio
Brimonnenue pacuerHo-rpaduueckoid padbotsl — 19 Gauia, 3amuTa pacuerHo-rpaduieckoi padorsl — 19 Gayuios
UTOoro | 75 | 100 I ITo pacnucanuio

Ecmu oOyuaromuiics He HaOpal MHHUMAIILHOE 3a4€THOE KOJIMYECTBO 0ayutoB (MeHee 75 0aioB), TO OH IOJIy4aceT
OIICHKY «HE 3a4TCHO». B 3TOM ciiydae eMy IpeaoCcTaBIsSeTCs BO3MOXKHOCTD ITOBBICUTE PEHTHHT 10 MUHHMAIBHOTO
3a4ETHOTO MyTEM JIMKBUAAINY 3aI0JDKEHHOCTEH M0 OTJCBHBIM TOYKAM TEKYIIET0 KOHTPOJIS.




Ta6auua 10 - TexHosiornyeckasi KapTa TNPOMeKYTOUHOM aTTecTauuM (MPOMeKyTOYHAasI aT-

TecTauMs - KypcoBasi padoTa/nmpoeKTr)

Pasoen ne npedycmompen

Tadoauua 11 - BegomocTs AJ1s1 GUKCHPOBAHUSA Pe3yJIbTATOB TEKYIIEr0 KOHTPOJIs (MPOMeEKY-
TOYHAas aTTecTalus — 3a4eT)

(3amoJTHsIETCS IPEToaBaTeseM B OCJICIHUN pabounil ICHb MeCsI1Ia)

Ounas ¢opma, 3 Kype, 6 cemecTp

KoauyecTBo 0a/1i10B

Iocemenne Hab6pannsre
Ha6 Habpanusie CTYICHTOM
abpaHHbIC CTYAEHTOM 3a BBIIIOJIHE-
CTYJICHTOM 3a
DHO Hpouent HaGpannsre BLTI}rIIZ:mI:;HB:Ie 4 | 33 BbInOTHE- HUE Y 3allU- Hroro
poxt CTY/ICHTOM P HHE U 3all- TY KOH- (75-100)
HOCELLCHHS ALt 3ALUTY Ty PTP TpOmBHOI
paboTEI
3aouHnas ¢opma, 4 kypc, 3uma-Jlero
KosanyecTBo 6a/1/10B
IocewmeHune Habpassse Habpanusie
CTYIEHTOM
CTYZICHTOM 32
Ha6pausbie 3a BBIIOJIHE- Hroro
dPUO IpoueHT BBIIIOJIHEHUE U
Hocemenns | CTYACHTOM sty JIP HHE U 3alli- (75-100)
- 6aibl Ty Ty PI'P




