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AHHOTanugA padoyeil MPOrpaMmMbl AHCUUIIMHBI

Konwr HaumenoBanue
Kpatkoe conepxanue
[IUKJIOB IIUKJIOB,
(uenb, 3a1a4m, CoepKAHNUE PA3ICIIOB TUCIUILIHNHBI, PeaH-
JUCLUIUINH, pas3zeios, o
N 3yeMble KOMIETEHIINH, (POPMBI IPOMEKYTOUHOM aTTecTa-
MOJTYJIEH, JHUCITUTIINH, wn)
IIPaKTHUK MOAYJIEH,
ITPAKTHUK
1 2 3
B1.0.10./1B.02.02 | IIporpaMmMupoBaHue Heas aucuumianubl — GopMUpOBaHHE KOMIIETEHIMH B COOT-
MuKponponeccopubix | BerctBud ¢ ®PI'OC mo HampaBICHHIO TOATOTOBKU OakanaBpa U y4eO-
cucTeM HBIM IUTaHOM Ut HampasineHus noarotoBku 09.03.01 Mudopmaruka n

BBIYHCIINTEIbHAS TEXHHKa, HaINpaBICHHOCTH (mpodu-
o)/crieranu3anuy - [IporpaMMHOe  oOecrieueHHe BBIYUCITUTEIHHON
TEXHUKH ¥ aBTOMAaTU3NPOBAHHBIX CHCTEM.

3agaun AMCHMILIMHBI. 1aTh HEOOXOIWMBIC 3HAHMS IO NPHH-
[UraM pa3pabOTKN HOBBIX WM MOJICPHHU3ALNH ACHCTBYIOUINX 3JICMEH-
TOB CPEACTB M CUCTEM aBTOMAaTH3allUU Ha 0a3e MHUKPOKOHTPOJUIEPHOM
TEXHHUKH, pa3paboTKe aJrOpUTMUUECKOTO OOeCTieueH sl M TEXHUIECKOM
JIOKYMEHTAIlUH JII MHUKPOKOHTPOJUIEPHBIX CHCTEM YIIPaBIICHUS; 3a-
KpeIIeHHe IpeayCMOTPEHHBIX KOMIIETCHIIUH.

B pe3yabTate H3y4yeHHs JUCHHMILINHBI 00y4YaeMblil J0JI7KeH:
3HaTh: METOJBl HACTPOWKH, HANAAKH NPOrpPaMMHO-ANNapaTHBIX KOM-
IUICKCOB, AJITOPUTMHIECKUE SA3BIKH MPOTPaMMHPOBAHUS, OTIEPAIIHOHHBIE
CHCTEMBI M 000JIOUKH, COBPEMEHHBIE CPEebl pa3paboTKN MPOrpaMMHOTO
obecrieueHusI.

YMeThb: aHATM3UPOBaTh TEXHHYECKYIO NOKYMEHTAIMIO, MPOWU3BOIUTH
HACTPOWKY, HaJlaJIKy W TECTHPOBAHHWE IPOrPaMMHO-aNIapaTHBIX KOM-
IUICKCOB, COCTABIIATh AITOPUTMBI, IHCATh U OTIaKHUBATh KOIBI HA SI3BIKE
MPOTPaMMHUPOBaHMs, TECTUPOBATh PabOTOCHOCOOHOCTH TPOrpaMMBI,
HUHTErpUpPOBATh IPOrPaMMHBIE MOTYIIH.

Baaners: HaBbIKaMHM TNPOBEPKH pabOTOCIOCOOHOCTH MPOTPAMMHO-
anmapaTHbIX KOMIUIEKCOB, SI3bIKOM IIPOrpaMMMpPOBAHUS, HaBBIKAMHU
OTJIaJIKA ¥ TECTHUPOBAHUS pabOTOCTIOCOOHOCTH ITPOTPaAMMBI.

CopnepikaHue pa3aejoB JHCHHIUIMHBI:

IMpeamer ancunIuMHEL U ee 3a1a4n. L{ndpoBbie cUCTEMBI yIpaBICHHUS.
Kpatkue ucropuueckue csepenus o pazsutud MII u MK CVY. OcHoB-
HBIE TOHATHA, TepMmuHOIorusa. Apxurekrypa MK. Krnaccudpukarms
MHKPOITPOIIECCOPOB M MUKPOKOHTpOJLIepoB. OCHOBHBIE MPENMYILECTBA
MIT u MK CVY. OcnoBubie xapaktepuctuku MII u MK. Ionynposoa-
HUKOBasg mamsATh. Buasl. OCHOBHBIE XapaKTEPUCTUKH. MUKPOKOHTPOI-
nep ATMega328P. Apxurekrypa MukpokoHtpoiuiepa ATMega328P.
OcHoBHBIE XapakTepucTuku. OpraHmzanus nmamartu. CucremMa KOMaHT
MukpokoHTpoiepa ATMega328P. IlopTel BBOJa-BHIBOJAa  MHKpPO-
koHTposuiepa ATMega328P. BBoa-BbIBOJ AMCKPETHOW HH(pOpMAaNuy.
Peanuzarus 3amepkek BpeMEHH IpOrpaMMHBIM crocobom. PaGora
MukpokoHnTposuiepa ATMega328P B pexxume npepsiBanuil. MlcrouHnku
npepsiBaHui. THUObl aHATOTO-IIM(POBBIX M NU(PPO-aHATIOTOBBIX MPEOO-
pasoBareneii. OcHOBHBIE XapakTepucTUKH. MHTepdelic. Bumsl nndop-
MarmoHHoro obmena. [loakmiouenne LCD-mucries Ha KOHTpouiepe
HD44780 x ATMega. Co3nanne moxyist aist padotsl ¢ LCD. Pabota ¢
taiimepamu B ATMega. ITpuHIUIBI TOCTPOSHHUS CHCTEMBI aBTOMAaTHYE-
CKOTO peryiupoBaHus Ha MUKpOKOHTpoiuiepe AVR. Pabora ¢ anmapart-
HBIMH MOXYISIMH TocienoBatenbHeIx nHTEepdeiicoB (SPI, USART) B
ATMega. HcnomszoBanne EEPROM. Pa3paboTka mporpaMMHBIX HH-
TepdeiCcOoB ISl CONPSDKEHUS C BHEITHUMHU YCTPOHUCTBAMH.
Peanuzyempvie Komnemenyuu

OIIK-7; OIIK-8

Dopmel omuemnocmu
Ounas ¢popma — 3 kype, Cemectp 6 - 3auer;
3aounas popma — 4 xkypc Ceccust IeTHsIS — 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-
TU3UpOBaHHBIX cucteM, 2021 roma Hayaia 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 NPEIYCMOTPEHHBIX 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 Mudpopmaruka
U BBIUUCIUTENbHAS 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/bI HACTPOMKH, HAJAJKH TPOTPAMMHO-
annapaTHbIX KOMIUIEKCOB COOTHOCSITCS C anmnapaTHBIX KOMILIEKCOB
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, ONCPAlMOHHBIC CUCTEMBI U OGOHO‘[KI/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
Bnamersb: s3bIKO NPOTPaMMHUPOBAHHS, 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 MOAYJSIMH TIOCJIEI0BATEIb-
HBIX uHTepdericor (SPI,
USART) B ATMega. Hcnomns-
3oBanue EEPROM.

0,4

Tema 14. Paspabotka mpo-
TPAaMMHBIX HHTEepPEHCOB IS
COMPSDKEHHST  C  BHEITHHUMHU
YCTPOMCTBaMH.

0,6

Hroro:

28

28

88

64

Ta6auna 4. - CoorBeTcTBHE KOMIIETeHIIHI, (POPMHUPYEMBbIX NPH U3YyYeHUH TUCHHUILUINHBI (MO-

JyJisi), ¥ BUJOB 3aHATHI ¢ y4eTOoM (GopM TeKylero KOHTPOJIs

Ounas dopma, 3 Kypc, 6 cemecTp

[Tepeuenn Buibl 3aHATHIT 1 OTICHOYHBIE CPEACTBA DopMBI TEKYIIETO
KOMIIETEH- KOHTPOJIS
107071 JI JIP K PI'P CP
Brimmonnenue u 3amuTa 1adoparop-
OIIK-7 + + - + + HBIX pa0oT, BBHITIOJIHEHHUE U 3aIlUTa
pacyeTHO-TpaguIecKoil pabOThI
BrimonHenue u 3amuTa 1aboparop-
OIIK-8 + + - + + HBIX pa60T, BBIIIOJIHEHHE U 3alllMTAa
pacueTHoO-rpaduuecKoit paboThI
3aounas opma, 4 kypc, 3uma
[Tepeuenn Buel 3aHATHIA U OIICHOUYHBIE CPEACTBA @DOopMBI TEKYILIETO
KOMIIETCH- KOHTPOJIA
Ui JI JIP K PI'P CP
OIK-7 + + i i + Brinonaenue u 3amura 1aboparop-
HBIX paboT
OITK-8 + + i i + Brimonaenue u 3amura 1adboparop-
HBIX paboT
3aounas opma, 4 kypc, Jleto
[Tepeuenn Buet 3aHATHIA U OIICHOYHBIE CPEACTBA @DOopMBI TEKYILIETO
KOMIIETEH- KOHTPOJIA
10707 JI JIP K PI'P CP
Brimonnenue u 3amuTa naboparop-
OIIK-7 + + - + + HBIX pa0OT, BBHITIOJIHEHHUE U 3aIUTa
pacyeTHO-rpauyecKoi paboThl
Brinonaenue u 3amura 1adboparop-
OIIK-8 + + - + + HBIX pa60T, BBIIIOJIHECHHUE U 3allliTa
pacdyeTHO-TpaguIecKoil pabOThI

[Tpumeuanue: JI — nexkuuu, JIP — ma6oparopusie padotsl, [IP — npaktuueckue pabotel, K — koH-
TposabHas padora, PI'P — pacuetno-rpaduueckas padora, CP — camocrositenbHast paboTa




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. Pazsemsl, criocoOBr mporpaMMu- 4
pOBaHHSI.
[IpomeccopHOE AAPO MUKPOKOHTpPOILIIEpA 0,5
2 | Atmage328P. CueTynk KOMaHJ, yKa3arTelb cTe- 4
Ka.

CucteMa KOMaHJ MUKPOKOHTpOJIIepa
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)

1. Epemenko, B. B. Camocrositenbnas padota no aucruruinae b1.0.10./1B.02.02 TTporpammupo-
BaHUE MHMKPOIIPOLIECCOPHBIX CUCTEM : MeToanueckrue yka3zaHus Jiisl 0akajaBpOB IO HAIPaBIECHUIO
noarotroBku 09.03.01 «Mudopmatuka M BBIYMCIUTENbHAS TEXHUKa», Mpopuib «lIporpamMmHoe
oOecrieueHre BBIYMCIUTEILHOW TEXHHKH M aBTOMATU3MpOBaHHBIX cuctem» / B. B. Epemenko //
Mypmanck: MI'TVY, 2021.

2. Epemenxo, B. B. JlabopaTtopusie pabotsl o muctuminae b1.0.10./1B.02.02 IIporpammuposa-
HUE MHKpPONPOLIECCOPHBIX cUCTeM : Meroandeckue ykazaHUs A OakalaBpOB 10 HalpaBJIEHUIO
noarotoBku 09.03.01 «Mudopmatuka u BbMHMCIUTENbHAS TeXHUKaA», NMpoduis «lIporpammuoe
obecriedeHre BBHIYUCIUTEIBHOW TEXHUKH M aBTOMATH3UpOBaHHBIX cuctem» / B. B. Epemenko //
Mypmanck: MI'TVY, 2021.

3. Epemenko, B. B. Pacuerno-rpapuueckas padora no nuctmminae 51.0.10./1B.02.02 IIporpam-
MHUPOBaHHE MUKPOIPOIIECCOPHBIX CUCTEM : MeToanueckue ykazaHus Juisi OakajJaBpoB 110 Hampas-
aenuto noarotoBku 09.03.01 «Mudopmaruka U BbIUUCIUTENbHAs TeXHUKa», mnpoduis «lIpo-
rpaMMHOE 00eCTieueHIe BBIYMCIUTEIbHOM TEXHUKH U aBTOMaTH3UpOBaHHbIX cuctem» / B. B. Epe-
nieHko, / Mypmanck: MI'TY, 2021.




7. ®OH/I OLIEHOYHBIX CPEICTB

®DoH/T OIIEHOYHBIX CpeACcTB siBisieTcs kKommoHeHToM OII, pa3pabateiBaeTcs B gopme OT-
JeTBHOTO JTOKYMEHTA U BKJIIOYAET B ceOs KPUTEPUHU OLIEHUBAHHS CPOPMHUPOBAHHOCTH KOMIIETEH-
U Ha pa3IMYHbIX dTanax ux (GOpMUPOBAHUS U MIPOLEAYPHI OLICHUBAHMUS.

8. [lepeyeHb OCHOBHOM M IOMOJTHUTEIbHON YUeOHOM JTUTEPATYPHI

Ocnosnaa tumepamypa

1. OBeukun, M.B. DnexTpoHHKa CHUCTEM aBTOMAaTUYECKOrO YIPAaBJICHUS HAa OCHOBE MHKpPO-
KOHTpoJiiepoB cemeiicTBa AVR : yueOHoe mocobue / M.B. OBeukuH ; MuHHCTEpCTBO 0Opa30BaHUS
u Hayku Poccuiickoit ®enepannu, Opendyprekuii ['ocynapctBennsiii Yuuepcuter, 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-pa3psiiHbIe
npoueccopsl cemerictBa AVR : nmaboparopusiii nmpaktukym / M.T. Anues, T.C. bykanosa ; Ilo-
BOJIKCKMI TOCYIapCTBEHHbII TEXHONOrHYeCKnii yHUBepeuTeT. - Momkap-Omna : III'TY, 2016. - 64
C. : CXeM., Ta0u., mi. - bubnuorp. B kH. - ISBN 978-5-8158-1775-3 ; To xe [DneKTpoHHBII pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=459452.

3. Mukponpoueccopsl u MukpoOBM: yduebHnoe nocodue/ Myposmues . 1O., Amun E. H. — Tam-
6oB: U3n-so ®I'BOY BIIO "TI'TY", 2013 — 97 ¢ [OnexrponHsiii pecypc]. Pexum mocryma:
http://biblioclub.ru/index.php?page=book_view&book id=277852

Jlononnumenvnas numepamypa

1. Turapes, JI.A. MUKpOIpoIiecCOpHbIE CUCTEMBI aBTOMATUYECKOTO YIPABJICHHS : YIeOHOE MOCOo-
oue / JI.A. IlurapeB ; MunuctepctBo cenbckoro xossiiictBa PO, Cankr-IletepOyprekuit rocynap-
CTBEHHBIM arpapHbIi yHHBEpCHTET, Kadenpa 31eKTpOIHEPreTHKH U DIEKTPOOOOPYHAOBaHUS. -
Cankr-IlerepOypr : CII6OI'AY, 2017. - 179 c. : cxeMm., 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 MHKpomnpoleccopos : yuedHoe nmocobue / B.B. I'ypos. - Mocksa :
WnTepuer-Yuusepcurer Undopmannonnsix Texnonoruii, 2010. - 272 c. : Tabin., 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 MUKPOKOHTpPOJIEpaX : JJAOOPATOPHBIN MPAKTUKYM /
A.A. Poxennos, A.A. baes, JI.C. YUepnsbiieB, K.A. JIpruarun ; mox obmi. pea. A.A. PoxeHiosa ;
TToBOJIKCKHI TOCYIApCTBEHHBINH TEXHOIOTHUECKHUIl YHHBEpcHTeT. - Momxkap-Omna : IIT'TY, 2015. -
120 c. : wr., cxeM., Tabn. - 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. IlepeuyeHb pecypcoB HHGOPMALIMOHHO - TeJIeKOMMYHHKAMOHHOM ceTH « MHTepHeT»

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

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

3. DnexTpoHHBIH KaTaymor oubarnorekn MI'TY

4. DneKTpoHHO-OMONMHOoTeUHas cucremMa «YHUBEpCUTETCKAs oubnmoreka OHJIAH»
http://biblioclub.ru/ OO0 «CoBpemMeHHbIE IHPPOBBIE TEXHOJOTHH», goroBop Ne 112-10/14 or
27.10.2015

10. TlepeyeHb MPOrpaMMHOro odecrieyeHusi, NPoGecCHOHAIbHBIX 6a3 TaHHBIX W WH(OPMAIHOH-
HBIX CIIPABOYHBIX CHCTEM, PEKBU3MThI NOATBep:kaa0mero fokymenrta. (Ilpumep)
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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 o0ecnedeHne JUCIUIIMHBI (MOLYJIs1)

Ta6auna 7. - MarepuajbHO-TeXHHYeCKOe o0ecnieyeHne

No HaumeHnoBanue ClienquajJabHBIX OCHaIIIeHHOCTL CllenMaJdbHBIX HOMeIIIeHI/Iﬁ Hu
IL./1I. NoMeleHu i U MOMeIleHHH 1151 NMOMelIeHU V15l CAMOCTOATEIbHOI PadoThI
CAMOCTOSITEJIbHOM padoThI

1. CreruanbHOe TIOMELICHHE JUI IPOBEACHHS | YKOMIUIEKTOBAHO CIEHHAIN3UPOBAHHOH MEOENbI0 U TEXHUYECKHU-
3aHATHIl JICKIMOHHOTO THUMNA, JUI NPOBEACHHS | MM CPEICTBAMM OOYYCHWS, CIY)KAllMMU IJI NPEICTaBICHUS MH-
TPYINOBBIX U MHIVUBHIYANbHBIX KOHCYIbTalui, | hopmauuu Oonpmoi ayautopun; Bugeonpoekrop TOSHIBA TLP-
JUISL TEKYIETO KOHTPOJIA, UL KypcoBoro npoek- | X2000, Hoyroyk ASUS A7M.

THUPOBaHMS (BBITOIHEHUS KYPCOBBIX PadoT), It
MIPOMEKYTOYHOH aTTeCTallMy, VISl TPOBEICHUS
11a00paTOPHBIX U NMPAaKTHYECKHX 3aHsTuii (401B)

2. CreruanbHOe TIOMELICHHE JUI IPOBEACHHS | YKOMIUIEKTOBAHO CIICHHAIN3HUPOBAHHOH MEOENbI0 U TEXHUYECKHU-
3aHATHIl JICKIMOHHOTO THUMA, JUIS MPOBEACHHS | MU CPEICTBAMH OOYYCHUS, CIY)KAlMMHU U NPEICTaBICHUS MH-
TPYINOBEIX W MHIUBHIYANbHBIX KOHCYIbTalui, | Gopmanuu Oonbimoil aymurtopuu, Buaeonpoekropom TOSHIBA
JUTSL TEKYIET0 KOHTPOJIS, s KypcoBoro mpoek- | NLP-X2000S, noyroykom ASUS A7M, KOMIBIOTEPHON TEXHUKO
THUPOBaHMS (BBITOJIHEHUS KYPCOBBIX PadoT), VISl | ¢ BOBMOXKHOCTBIO TOAKITIOUEHHS K ceTh «MHTepHeT» (KOMIbBIOTe-
MPOMEKYTOUHOM aTTeCTalluH, Ui MpoBeneHus | pol Aquarius, Intel Core 13-3220, RAM 4I', nucinen ViewSonic),
MIPAKTUYECKUX 3aHATHH (KOMIBIOTEpHBIN Kiacc | miartdopma Arduino ¢ COOTBETCTBYIOIINM IIPOrPaMMHBIM obectie-
413B) YCHUEM.

3. YueOHas ayauTopHs U NPOBEACHUS 3aHATHHA | YKOMIUIEKTOBAHO CIIEHUATHM3HPOBAHHON MEOENbI0 U TEXHUYECKU-

JICKIIMOHHOTO THIA, U TMPOBEACHUS TPYIIIO-
BBIX M MHIMBUIYAJIbHBIX KOHCYJIBTAUMWi, I
TEKYIero KOHTPOJIS, JII KypcOBOTO MPOEKTH-
poBaHus (BBINOJIHEHHS! KYpCOBBIX paboT), UL
MIPOMEKYTOYHOH M HMTOTOBOH aTTeCTalWH, ML
MIpOBEACHUST JIAOOPAaTOPHBIX M HPAKTUIECKUX
sansaTuil  (JlaGopaTtopust MHKPONPOLIECCOPHOM
TEXHUKH U KOMIIBIOTEPHBIX CHCTEM YNpPaBICHHS
411B)

MH CpeICTBaMH OOYYEHHs, CIYXXallUMH Ui TPEACTABICHUS
yueOHOU HHGOpMALIUH ayJUTOPUH:

- cToJiel — 10 1T,

- IOCKa ayauTopHas — 1 mr.;

- mepeHocHoit HoyTOyk ASUS A7M — 1 mt.;

- puaeonpoektop Epson-EB-X04 — 1 mir.

- MIEPCOHANBbHBIE KOMIIbIOTEPHI — 10 mIT.

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

- KOMIUIEKC IS pa3paboTku W oTiagku mpoektoB ACY TII na
0a3ze CHCTEMbI YIAJICHHOTO BBOJA-BBIBOJA ¢ MonyimsiMu ADAM-
4000 u 1-7000 — 2 mir.,

- KOMIUIEKC I pa3paboTku U oTianaku mnpoektoB ACY TII na
0a3e MPOrpaMMHUPyEMbIX JIOTHIECKHX KOHTPOJUIEPOB C OHEpaTop-
ckumu maHemsmu: Siemens Simatic S300 m OBEH ITJIK-154 — 4
IIT.,

- ACY nm3enb-reHepaTopaMiu Ha 0a3e pachpeneleHHBIX MHKPO-
MIPOLIECCOPHBIX CPEACTB — | mIT.,

- nabopartopHasi ycTaHOBKa «MUKpOIpOLIECCOpHast CIeAsIas CH-
cTeMa ynpapJieHHus» - | mT.,

- IIPOrpaMMHO-aMNIapaTHBIN y4eOHBII KOMITIeKC Ha 6aze mpeodpa-
30BaTeNsl YacTOThI — | IIT.

ITocamounsix mect — 20

Ta6auua 8. - TexHo1oru4eckass KapTa TEKyLIero KOHTPOJIsl U IPOMeKYTOYHOH aTTecTAluM
(mpoMeKyTOUYHASI ATTECTALUSA - IK3AMEH)

Pas3zoen ne npedycmompen




Ta6auna 9. - TexHosioru4yeckasi KapTa TEKYIero KOHTPOJS U NMPOMEKYTOUYHOH aTTecTaluu
(MpoOMEeKYyTOYHAS ATTECTANMS — «3a4€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 PacueTHo-rpaduueckasi padora (1 mr.) | 12 | 16 | 2 - 15 Hepenn
BeinosiHeHne pacueTHO-Tpaduueckoil paboTsl — 8 0aJUIOB, 3aIMTa pacyeTHO-Tpaduueckol paboTsl — 8 HanIoB
UTOI'O 3a paboTy B cEMECTpe 75 | 100 | 16-as nenens
Ecmu oOyuarormuiics He HaOpaJl MHHUMAJILHOE 3a4ETHOE KOJIMYECTBO 0autoB (MeHee 75 0asioB), TO OH MOJIydacT
OLICHKY «HE€ 3a4YTCHO». B stom cjiydqa€ eMy NpeaoCTaBIACTCA BO3MOXKHOCTE TOBBICUTH 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 (Henmess cqaun)
Texymuii KOHTPOJIb
Iocemenue JeKIUMOHHBIX, JA00pPATOPHBIX 3aHATHH (3 3 4 Io 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 pa6oThI (3 mT.) | 18 | 24 I [To pacnucanuio
BrimonHeHue o1HOM 1abopaTtopHOi paboTH — 2 Oaiia, 3alKTa OJHOW J1a00paTopHON paboTH — 6 OAIIOB
3aouynas ¢opma, 6 kypc, Jleto
3adeTHOE KOIHYe-
Ne KonrtpoabHblie TOUKH CTBO 0asr08 Tpagux npoxosienis
min max (HexeJIsA cIaum)
Texkylmuii KOHTPOJIb
ITocenieHue TeKUUOHHBIX, 1a00PATOPHBIX 3aHATHI ( 2 1 2 Ilo pacnucanuto
J1a0)
3 | mocemenue menee 50% 3amsituii — 0 6amwioB
nocemenue ot 50% 10 75% 3ansTuii — 1 0anaos
nocenienue 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 OauioB
5 PacueTrHo-rpaduyeckast padora (1 mr.) | 29 | 38 I ITo pacnucanuio
Brimonnenue pacuerHo-rpaduueckoi padbotsl — 19 Gayuia, 3ammTa 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 IpeaoCcTaBIseTCs BO3MOYKHOCTD ITOBBICUTh PEHTHHT 10 MUHHMAIBHOTO
3a4ETHOTO MyTEM JIMKBUAAINY 3aI0JDKEHHOCTEH 0 OTJCFHBIM TOYKAM TEKYIIETO KOHTPOJIS.




Taoauna 10 - TexHosioruyeckasi KapTa NPOMEKYTOUYHOM aTTecTaluu (MPOMeKYTOYHAS aT-

TecTalus - KypcoBasi padoTa/nmpoeKr)

Pazoen ne npedycmompen

Tadoauna 11 - BegomocTsb AJ1s1 GUKCHPOBAHUA Pe3yJIbTATOB TEKYIIEro KOHTPOJIs (MPoOMeKy-
TOYHAS aTTeCTALMS — 324eT)

(3armotHseTCsI PETo1aBaTeNIeM B MOCIEIHNN pabounii IeHb Mecs1a)

Ounas ¢opma, 3 Kype, 6 cemecTp

KoanuecTBo 6a1;10B

Ilocewmenune HaGpamssie HaGpannsie
CTYACHTOM 3a CTYACHTOM
Ha6panusie 3a BBINOJIHE- HUroro
®UO Ipouent BBINOJTHEHNE U 75-100
nocemenus | o AcHTOM sawuty JIP HHE 1 satiti- (75-100)
Oamte Ty PT'P
3aouHas ¢opma, 4 kypc, 3uma-Jlero
KosanyecTBo 6a/1/10B
Iocewmenune HaGpasmsic HabGpannsie
CTY/ICHTOM
CTYZCHTOM 32
HaOpanusie 3a BBIIIOJIHE- HUroro
®UO Tpouent BBITIOJTHEHNE U 75-100
nocemenus | S ACHTOM samury JIP HHC 1 satith- (75-100)
Oantel Ty PI'P
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