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1. Ilean ocBOeHHS TUCUMILJIMHBI.

K ocHoBHBIM mesim ocBoeHus aucuuIuinHbl «IIporpammHo-jioruyeckue
KOHTPOJLJIEPbD) CICAYET OTHECTH:

— BOWTM B TEMbl MPOrPAMMHUPOBAHHS  MHUKPOKOHTPOJUIEPOB U
WCIIOJIB30BaHUsl MHUKPOKOHTPOJUIEPOB [UISl CBSI3M C BHEIIHMMM CUCTEMAMHU B
IIPOEKTax aBTOMAaTU3aluu U pOOOTOTEXHUKH;

— H3y4YeHHE OOUIMX MPUHIUIOB MOCTPOCHUS MHUKPOIPOLIECCOPHBIX CHCTEM
YIPaBJIEHUs PAa3IMYHBIMU TEXHUYECKUMU YCTPONCTBAMU CPEAHEN CII0KHOCTH;

— U3y4YeHue NPUEMOB NPOTrPAaMMMPOBAHUSA PA3IMYHBIX BCTPAUBACMBIX
CUCTEM.

K oCHOBHBIM 3a1ayaM OCBOCHHS TUCHUIUIMHBI «IIporpaMMHO-TOTHYECKUE
KOHTPOJUIEPBD CIIEyeT OTHECTH:

— 0030p KOHTpOJUIEpOB cemelicTBa Raspberry Pi u miar pacrmpeHus ajis
Raspberry Pi;

—  paccCMOTpEHHE Cpelbl Pa3pabOTKU W s3bIKAa MPOrPAMMHPOBAHUS IS
KOHTpoJiepoB Raspberry Pi;

— CO3JIaHUE KOHKPETHBIX YCTPOUMCTB HAa OCHOBE KOHTpoJuiepa Raspberry Pi;

— pa3paboTKy MPOEKTOB JJIEKTPUUECKHUX CXEM U JINCTHHTOB IIPOrPaMM;

— M3YYCHHE METOJIOB HCITOJIb30BaHMS IJIaT paciiupeHus (IIUIIIOB);

— u3ydeHue oudnmorek Raspberry Pi.

2. Mecto aucuumiudbl B cTpykrype OOII 6akanaBpuara.

Huctunnuna «IIporpaMMHO-I0rHY€CKHUE KOHTPOJUIEPh» OTHOCUTCS K YUCTY
anekTuBHbIX auctuiuiud (b1.2.3/]) ocHoBHOW 00pa3oBaTENbHOM MNPOrpaMMBbl
OakanaBpuara.

«IIporpaMMHO-JIOTHYECKNE KOHTPOJUIEPBD» B3aUMOCBS3aHA JIOTMYECKH U
COJIEPKATEIIBHO-METOIUYECKH CO CIEAYIOIIUMMHU JHUCHUIUIMHAMUA W IPaKTUKaAMU
OOII:

B ob6azamenvnoti uacmu bnoxa b1.1:

— [IporpaMmMupoBaHKe U OCHOBBI aJITOPUTMHU3ALINH;

— KoMIbtoTepHbIe TEXHOJIOTUU B aBTOMATU3ALIMK OTPACIIH;
— MukponponeccopHasi TEXHUKA.



B uacmu gopmupyemoii yuacmuukamu 00pa3z08amenbHuIX OMHOUEHUL

broxa 1.2:

— MuKpOnpoIEeCcCOpHbIE CUCTEMBI YIIPABJICHHUS,

— IlpoekTrpoBaHue CUCTEM yIPABICHUS.

3. HepequL IJIAHUPYEMBIX PE€3YyJIbTATOB oﬁyqunﬂ o TMCIUMIIJIMHE

(MoOayJ110), COOTHECEHHbIE C IVIAHMPYEMBbIMHU pe3yIbTATaAMH 0CBOCHHSA
o0pa3oBaTeIbHOM POrpaMMBbl.

B pesynbrare
bopMHpYIOTCA  CIEAYIONIUE KOMIIETCHIIMM W JIOJDKHBI
CJIEIyIONTUE PE3yJbTaThl O0OyUYeHHsI Kak dTan (OPMHUPOBAHUS COOTBETCTBYIOIIUX

OCBOCHHA  THCHUIIIINHBI

(Monymst) y

KOMITCTCHIIN:
Kon B pesyabTare ocBoeHusi oopazoBaresibHoil | Ilepedyenb mianupyembIx
KOMIIeTe NMPOrpamMMbl 00y4aIOIIUIiCS T0JIKEH pe3yJibTaToB 00y4eHHus

HIMHU o0JanaThb 10 JTUCUMILINHE

IIK-4 CriocoOHOCTBIO y4acTBOBAaTh B IOCTAHOBKE | 3HATH:
Hesel MpoeKTa (IPOrpaMMel), €0 3a/1ad IPHU | — HAYYHYIO
3aJlaHHBIX KPUTEPHAX, LENEBBIX (QYHKIUAX, | TEPMUHOJIOIHMIO B 00JIACTH
OrPaHUYEHHUSAX, Pa3pabOTKE CTPYKTYPBI €T0 | MHKPOIPOIIECCOPHBIX
B3aMMOCBS3€H, ONPENCICHNH IIPUOPUTETOB | CHCTEM  yIIPABJICHUS |
peleHus 3aJa4y € Y4YeTOM TIPaBOBBIX W | MPUHLIMUI UX ACHUCTBHUS;
HPABCTBEHHBIX ACIEKTOB MPOPECCUOHATBHON | — criocoObI ajzpecanu
ACATCIIbHOCTH, B pa3pa60TKe IIPOCKTOB HCIIOJIb3yEMBIE B
N31CJIINN C Y4€TOM TCXHOJIOIT'MYCCKUX, MHUKPOKOHTpOJLIEpE
KOHCTPYKTOPCKHX, dKCIIyaTallMOHHBIX, | RASPBERRY PI.
JCTETUYECKHUX, SKOHOMHYECKHUX U | yMeTh:
YIPaBIEHYECKUX MapaMeTpoB, B pa3pabOTKE | — cocTaBIISTh HEGOIbIIIE
NPOCKTOB ~ MOJICPHH3ALMN  JICHCTBYIOIINX | pa3BeTRIISIONIHECS
MIPOU3BOJICTB, CO3/IaHUU HOBBIX, B pa3pabOTKe IPOrpaMMBbI Ha SI3bIKE [T
CPE/ICTB U CHCTEM aBTOMATH3aLUH, KOHTPOTIA, | MuKpOKOHTPOJIIEpa
JUATHOCTUKY,  WCIBITAaHWH,  ympaBicHUs | RASPBERRY PI:
Ipoleccamu, YKU3HEHHBIM LHKIIOM | ganers:
NPOAYKIIUU U €€ KaUECTBOM B COOTBETCTBHUHU C | HaBpIKAMHU
TEXHUYECKUMU 3aIaHUSMU Y | IpOeKTHPOBAHHSA CPEJICTB
UCIIOJIb30BAHUEM  CTaHAAPTHBIX  CPEJCTB | gproMaTH3aI[My HA OCHOBE
aBTOMAaTH3alMH PaCYETOB ¥ MPOSKTUPOBAHUS | MEKPOKOHTPOILIEPOB THIIA

RASPBERRY PI.

MK-2 [K-2. Crniocoben K MPOBEICHUIO | 3HATH:
HCCIIEIOBaHNs aBTOMAaTH3MPYEMOIO OOBEKTA | — apXHTEKTYPY
M TOArOTOBKA  TEXHHUKO-3KOHOMHYECKOIO | MUKPOKOHTpOJLIepa
000CHOBaHUS cosnanua | RASPBERRY Pl c
ABTOMATHU3UPOBAHHON CHCTEMbI YIPAaBJIE€HUS | Mukpompoieccopom ARM
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TEXHOJIOTUYECKUMHU MPOLIECCAMU — KOMaH/IbI
UCTIOJIb3yeMbIe B
MUKPOKOHTPOJLIEPE
RASPBERRY PI.

yMeTh:

— 3arpyxats B flash-
namsITh y4eOHOTO CTeH/IA
W 3aIycKarb Ha
BBITIOJIHCHUE B y4EOHOM
CTCHJIE.

BJIa/IeTh:

HaBBIKAMU
NPOCKTHUPOBAHUS CPENICTB
yIpaBJICHUs] HA OCHOBE

MUKpPOKOHTPOJUIEPOB THIIA
RASPBERRY PI.

4. CTpyKTYypa M cofepKaHue I CHUILTHHBI.

OO0m1ast TpyA0EMKOCTh TUCIUTIINHBI COCTaBIIsCT 4 3a4eTHBIC CIUHMUIIBI, T.C.
144 akapemudeckux daca (3 Hux 90 gaca — camocTosTenpHas paboTa CTyICHTOB).
Paznensr quctumnmunsl «lIporpaMmmMHO-TOTHYECKHE KOHTPOJIJIEPH» HU3y4aloTCsl Ha
IIECTOM CEMECTPE TPETHETO Kypca.

B cemectpe Boimensercs 4 3adeTHble eAuHULBI, T.e. 144 akageMUUYeCKUX
yacoB (13 Hux 90 yacoB — camocrosiTenbHas padbota ctyneHToB). Jlekuuu — 1 yac B
Heaemo (18 wyacom), mabopatopubie pabotel — 1 yac B Hememo (18 waco),
ceMUHapckue 3aHsaTus — 1 yac B Hegento (18 yacoB), dhopma KOHTPOIIS — dK3aMeEH.

Crpykrypa u coxaepkanne jucimiuimHbel — «IIporpammHo-nornueckue
KOHTPOJIJIEPBD) [0 CPOKAM U BHJIaM paOOThI OTPAKEHbI B MPUIIOKEHHUH 1.

Conep:xanue pa3aenoB JUCUUIINHBI

CemecTp 6

BBenenue

IlosiBneHue nepBbIX MUKPOKOHTPOJIIIEPOB 03HAMEHOBAJIO HAYaji0 HOBOU 3PbI
B Pa3BUTUM MHKPOIIPOLECCOPHOM TEXHUKU. Hamnune B OJZHOM KOpITyce
OOJBIIMHCTBA CUCTEMHBIX YCTPOWCTB CHENajJ0 MHUKPOKOHTPOJUIEP MOA0OHBIM
OOBIYHOMY KOMIIbIOTEPY. B OTE€YecTBEHHOH NuTEpaType OHHU JlaXK€ HA3bIBAIKCH
OJHOKPHUCTAIIbHBIMU MUKpOOBM. IIpoexkTupoBanue YCTPOMCTB Ha
MUKPOKOHTpOJUIEpe, TpeOyeT 3HAaHUSI OCHOB CXEMOTEXHUKH, YCTPOUCTB U pabOTH
KOHKPETHOI'O IpOLIECCOpa, YMEHMs NpOorpaMMUpOBaTh Ha accemOiepe U
U3rOTaBIMBATh JJIEKTPOHHYIO TEXHHUKY. M3ywaercs pabora NnporpamMmaropos,
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OTJIAJYUKOB M APYIHMX BCIIOMOTaTeJIbHBIX YCTPOMCTB. C MOSBIEHUEM YCTPOICTB,
JIAIOIINX BO3MOXKHOCTH paboTaTh ¢ MHUKpOKOHTpoJuiepamu Raspberry Pi
CHU3WINCH 3aTPAThl HA PECYPCHI U MPOEKTHPOBAHUE.

BBenenue.

— Tunel MUKpPOITPOIIECCOPOB M KPATKHE UCTOPUUYECKUE CBEJICHMUS.
— JIBa Tuma apXuTEKTYphbl KOMIIbIOTEPA.

— CucTeMbl CUHCIICHUS U TTpaBUIIa MEePEeBo/Ia.

Tema 1. ApxurekTypa MUKpOKOHTpoJ1epa Raspberry Pi.
— CTpyKTypa naMsTH IIporpamm.

— CrekoBas naMsTh.

— JleneHnne mamMsaTH JaHHBIX HA OAHKH.

— (O06nacTh CHCTEMHBIX PETHUCTPOB.

— IlpucBoeHnue nmeH paboOUUM pEerucTpaM.

Tema 2. CTpyKkTypa KOMaHI MUKPOKOHTpoJJIepa Raspberry Pi.

— KoMmanapl apudmeTuyeckoro CJIOXKEHUSI ¢ HENOCPEICTBEHHBIM U
PErUCTPOBBIM CIIOCOOOM aJIpecaliiu.

— KoManaa 1BOMYHO-AECATHYHON KOPPEKIUU.

— KoMaHpl BBIYUTaHUS.

— KowmaHpl yMHOXKEHUS.

— Jlormueckue KOMaH/Ibl.

— Komannape! caBura

Tema 3. Komanasl ynpasJ/ieHus.

— Komanzapl 6e3ycioBHOIO nepexoa.

— KowmaHzbl yCI0BHOTO TIepexoa.

— Komanap! BbI30Ba MOAMPOrpaMMbI U BBIXOA U3 TIOANPOTPAMMBI.
— Kowmanzap! TecTupoBanus 1 GopMUpOBaHUS OUTA.

— KoMaHaBI CUETYUKH.

— Komanapl cpaBHEHUS JBYX OauT.

Tema 4. Opranun3anusi HUKJIOB.

— KomMmaHnp! ¢ KOCBEHHBIM CLIOCOOOM a/ipecaliii.
— Hedusuueckue perucTpsl.

— @DU3NUYECKUE PETUCTPBIL.

— IIporpamMmma HaxOXIAEHUSI CYMMBI YHACEI

— Jlenenue nByx0alTOBBIX YHCEIL.

Tema 5. O0padoTka CMMBOJIbHOI MH(OPMALINH.
— bnok-cxema anroputma Raspberry Pi kogoB mupp 0 — 9 u A — F B ux
JIBOUYHBIC KOJIBI.



— Tlogmporpamma nenenus Ha 10.
— ITlomnporpamma nepeBoa OJHOOAWTOBBIX YMCEN U3 IBOMYHON CHCTEMBI B
JTBOMYHO-JIECATUUHYIO

Tema 6. BoiBoag unopManyu Ha HHANKATOPLI.

— CraTuyeckuid MeTo/ BbIBOJA HH(pOopMau Ha cemucerMeHTHbie JKKU.

— JluHamuueckuil MeTo[ BbIBOZa MH(popManuu Ha cemucermeHTHbie JKKU.
— BriBoga nndopmannu Ha matpuunsie JKKH.

Tema 7. BBoa unopManmu B MUKPOKOHTPOJLJIEP B AHAJI0T0BO# opme.
— Ipunuun nevicreus AL nocnenoBaTenbHOTO MPUOIMKEHUS.

— HasnadyeHue CUCTEMHBIX PETUCTPOB, IpeAHa3HadyeHHbIX 11t AL

— Ilporpamma Ji1s BBOJ]a aHAJIOTOBBIX CUTHAJIOB.

[IpyuHIMIIBI TOCTPOEHMSI MUKPOIIPOLIECCOPHBIX cucTeM. CpecTBa OCHAIICHUS
NMC.

5. O6pa3oBaresibHbIE€ TEXHOJIOTHH.

Meronuka  mpenojaBaHus — JUCHUILUIMHBL  «[IporpaMmHO-IIOrM4ecKue
KOHTPOJUIEPb» W peain3alusi KOMIETEHTHOCTHOIO TMOAXOJa B H3JIOKEHUH U
BOCIIPUATHHN MaTepHalia IpeayCMaTpUBAET UCIOJIb30BAHUE CIEAYIONIMX aKTUBHBIX
Y UHTEPAKTUBHBIX (HOPM MPOBEJECHUS TPYIIOBBIX, MHIUBUAYAIbHBIX, &y IUTOPHBIX
3aHATHI B COYETAHWU C BHEAYJAUTOPHOU paboTOil ¢ 1enbio (GOPMHUPOBAHUS U
pa3BUTHS MPOo(heCcCUOHATBHBIX HABBIKOB 00YJarOITUXCS:

— MOATOTOBKA K BBIMOJHEHUIO JTA00OPATOPHBIX paboT B IabOpaTOpUsIX BY3a;

— 00CYXKIeHHE U 3aluTa J1a00paTOPHBIX PabOT MO JUCHUILIINHE,

— OpraHu3aius U TMPOBEJICHUE TEKYIIETrO KOHTPOJISI 3HAHWM CTYJIEHTOB B
(dbopme KOHTPOJIbHBIX padoT;

— WCTOJb30BaHUE WMHTEPAKTUBHBIX (OPM TEKYIIETO KOHTPOJs B ¢opme
ayJIUTOPHOTO TECTUPOBAHUSI.

VYienpHBIA BEC 3aHATUH, TMPOBOJAMMBIX B HWHTEPAKTUBHBIX (opmax,
OTpENICSICH TJIABHOW 1eNbl0 00pa3oBaTeIbHONM MPOrpaMMbl, OCOOEHHOCTHIO
KOHTHHTEHTa OOYYalolmMXcsli W CoAepKaHueM JUCHUIUIMHBI «[IporpamMmmHoO-
JIOTUYECKUE KOHTPOJUIEPbD» M B LEIOM MO AucuUIuIiMHE coctaBiageT S50 %
ayIUTOPHBIX 3aHATUH. 3aHATUS JICKIIMOHHOTO THMA COCTaBISIOT 25 % OT oObema
ayIUTOPHBIX 3aHSATUM.

6. OnleHOYHBIE CPeICTBA /15l TEKYIIEr0 KOHTPOJISI yCIeBaeMOCTH,
NPOMEKYTOYHOM aTTECTALMH MO0 UTOTaM OCBOEHHS THCUHUIIJIMHBI H Y4eOHO-

MeTouYecKoe obecrevyeHue CaMOCTOATEILHOM PadoThI CTY/IEHTOB.
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B mporecce oOydeHHs HCMOIB3YIOTCS CIEAYIOIIME OIGHOYHBIE (POpMBI
CaMOCTOSITeJIbHOM paOOThl CTYACHTOB, OLICHOYHBIE CPEJICTBA TEKYIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALINIA:

B mecrom cemectpe

- UHAVMBUAYaJIbHBIN OIPOC;

- IOATOTOBKA K BBIMOJIHEHUIO JAOOPATOPHBIX PabOT U UX 3aIlHTAa;

- BBINIOJIHEHUE KOHTPOJBHBIX PAbOT M TECTOB (MO0 HHAUBUIYATHLHOMY
3aJJaHUIO0 JJIs1 KaKA0ro 00ydaromerocs);
- DK3aMEH 110 MaTepuajaM MATOT0 CEMECTpa.

OHGHO‘IHBIG CpCaACTBa TCKYIICIO KOHTPOJIA YCIICBACMOCTH BKIHOYAIOT
KOHTPOJIBHBIC BOIIPOCBI MW 3addHHUA B (1)0pM€ TCCTUPOBAHUA [OJIs1 KOHTPOJIA
OCBOCHHMH O6yanOHlHMHCH pPa3acioB IUCHUILIINHBI.

O6pa3I_IBI TCCTOBBIX BaﬂaHHﬁ, TCM OOKJIIAA0B, KOHTPOJIBHBIX BOIIPOCOB JIA

IMPOBCACHUS TCKYIICTO KOHTPOJIA, IPUBCACHBI B IIPUJIOKCHUM.

6.1. ®oH/ OLIEHOYHBIX CPEACTB IJIsl MPOBeIeHNUS MPOMEKYTOUYHOM aTTeCTANNH
00y4aImuxcs Mno JUCUuIInHe (MOIYJII0).

6.1.1. TlepeueHb KOMIIETEHIIMA C YyKa3aHHWEM OJTamoB UX (HOpMUPOBAHHS B
IPOLIECCE OCBOCHUS 00pa30BaTEIbHON MIPOrPAMMBI.

B pe3ynbrare OCBOCHMS JUCUUIUIMHBI (MOIYJIA) (POPMHUPYIOTCS CIEIYIOUINE
KOMIIETCHIIHH:

Kon B pesyabTare ocBoeHus1 00pa30BaTeJbLHOM IPOrPaMMbl 00y4ar0IUIICH
KOMIIeTeHIIUH J0JIZKEeH 00J1a1aTh

IK-4 CnocoOHOCThIO y4acTBOBaTh B MOCTAHOBKE LI€JI€il MpoeKkTa (IIporpaMMbl),
€ro 3a/1a4 MpU 3aJaHHbIX KPUTEPHUSX, LEJIEBBIX (PYHKIUAX, OrpaHUUEHHSIX,
pa3pabOTKe CTPYKTYPHI €ro B3aWMOCBS3€il, ONpPEAETICHUH IPHOPHTETOB
pemeHus 3aJad C y4eTOM IIPaBOBBIX M HPABCTBEHHBIX AaCIEKTOB
npodecCHOHANBHON NEeSATEIBHOCTH, B Pa3pabOTKE MPOEKTOB H3ACTHHA C
Y4E€TOM  TEXHOJOTMYECKHX, KOHCTPYKTOPCKHX, JKCIUTyaTallMOHHBIX,
OCTCTUUYCCKHUX, OKOHOMHUYCCKHMX H YIIPABJICHUCCKUX IMMapaMETpOB, B
pa3paboTKke TPOEKTOB MOJCPHU3ALMHM  JICHCTBYIOIIMX IMPOU3BOCTB,
CO3IaHMM HOBBIX, B pa3pabOTKe CPEICTB M CHCTEM aBTOMATH3allWH,
KOHTPOJISl, JMAarHOCTUKM, HUCHBITAHWH,  YOpPaBICHHUS  IPOLIECCAMHU,
JKU3HCHHBIM IHUKJIOM IMPOAYKHUH KU €€ Ka4€CTBOM B COOTBETCTBUHU C
TEXHUYECKUMHU 3aJaHUSIMU W HCIOJb30BAHUEM CTAaHJAPTHBIX CPEJICTB
aBTOMAaTHU3alU PaCYETOB U IIPOEKTUPOBAHUS

IK-2 [1K-2. CnocobeH K TMpOBENEHUIO HCCIECIOBaHUS aBTOMATU3UPYEMOTO
00BEKTa U MOATOTOBKA TEXHUKO-3KOHOMHYECKOTO OOOCHOBAHUS CO3/IaHUs
ABTOMATU3UPOBAHHOW  CHUCTEMBl  YNPABICHUS  TEXHOJOTUYECKUMU
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IpoLeccaMu

B  npomecce  ocBoeHuss  00pa3oBaTeabHOM — MPOTPpaMMbl  JIaHHBIC
KOMIIETEHIIUH, B TOM YHUCJIE UX OT/ACIIbHBIC KOMIIOHCHTBI, (POPMUPYIOTCS TTOATAITHO
B XO0JIe 0oOyJaromuMHUCA JUCIUIUIMH  (MOJyJIeH), TMpPaKTUK B

COOTBCTCTBHUHU C y‘{€6HBIM INIAaHOM MW KaJICHIAPHBIM I‘pa(i)I/IKOM yqe6HOFO

OCBOCHHUS
npoiiecca.

6.1.2. Onucanue nmoka3sarejeid ¥ KpUTEpHEeB OLICHMBAHUA KOMIIETCHLMH,
(popMupyeMBIX 110 UTOTaM OCBOCHHS AUCHHUILIMHBI (MO1YJIsI), OMUCAHUE LKA

OIICHUBAHHUA
IToka3aTenem OLCHUBAHU L KOMHCTGHHI/Iﬁ Ha Ppa3JIMYHBIX JTallaX HX
(bOpMI/IpOBaHI/IH ABJIACTCA JOCTHIXKCHHC 06yLIaIOHII/IMI/IC5I IIAHUPYCMBIX

pPEe3yJAbTATOB O0YUYEHUS 110 AUCIUILIMHE (MOIYJIIIO).

IMK-4 CriocoOHOCTBIO y4acTBOBATh B TIOCTAHOBKE IIEJICH MPOEKTa (MIPOrpaMMBbl), €ro 3a1ad Mpu
3aJJaHHBIX KPUTEPHUSAX, LEJEeBbIX (YHKIUSAX, OTPaHUYCHUSAX, pa3paboTKe CTPYKTYpbl €ro
B3aMMOCBSI3€H, OINPENCICHUN NPUOPUTETOB pEIICHUS 3a7ad C YYeTOM TMPaBOBBIX U
HPaBCTBEHHBIX ACMEKTOB MPO(ECCHOHANBHON eATENIbHOCTH, B pa3paboTKe MPOSKTOB U3/EIHHI ¢
Y4E€TOM  TEXHOJIOTUYECKHX,  KOHCTPYKTOPCKHX,  OKCIUTyaTalldOHHBIX,  ICTETHYECKHUX,
HSKOHOMHMUYECKUX M YIIPAaBIEHUYECKUX MApaMeTpoB, B pa3pabOTKe MPOEKTOB MOJAECPHU3ALNU
JIEMCTBYIOIINX MTPOU3BOJICTB, CO3aHNU HOBBIX, B pa3padOTKe CPEACTB U CHCTEM aBTOMATH3AIINH,
KOHTPOJIS,, JUAarHOCTHKH, WCIBITAHWM, YOpaBJI€HUS MpPOIEcCaMH, KU3HEHHBIM IUKIOM
NPOAYKIIMH M €€ Ka4yeCTBOM B COOTBETCTBHH C TEXHHUYECKHUMH 3aJaHUSMHU U HCIOJIH30BAHUEM
CTaHJAPTHBIX CPEJICTB aBTOMATU3ALIMN PACUETOB U MPOEKTUPOBAHUS

IMK-2. CriocoOeH K TPOBEJACHUIO UCCIICOBAHHUS aBTOMATHU3HPYEeMOTO OOBEKTa M TOJTrOTOBKA
TE€XHUKO-3KOHOMUYECKOTO 00OCHOBAHMSI CO3/1aHUSI aBTOMATU3UPOBAHHOW CHCTEMBI YIIPABICHUS
TEXHOJIOTUIECKAMH TIPOLIECCAMU

Kpurepun onenuBanus
IMoka3arennb
2 3 4 5
3HATD: OOyuarommiics OO0yJaroniuiics OO0y4aronmuiics OO0y4aronruiics
— apXUTEKTYpY JEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
MIOJTHOE OTCYTCTBHE | HETOJIHOE YaCTUYHOE MOJTHOE
MHKPOKOHTPOILIC | 1y yenocratounoe | coorsercraue COOTBETCTBHE COOTBETCTBHE
pa RASPBERRY | coorsercrane I (211/40)11170:¢ I (211/40)11170:¢ CJIeTYFOLITIX
Pl C | cuenyromux 3HAHUM: 3HAHUM: 3HAHUM:
MHUKPOIPOLIECCOP 3HAHUIL: APXUTEKTYPY U APXUTEKTYPY U APXUTEKTYPY U
om ARM APXHUTEKTYPY U KOMAaH/IbI, KOMAaH/IbI, KOMAaH/IbI,
KOMAaHIbI, HCIIOJIb3YEMBIC B HCIIOJIb3YEMBIC B HCIIOIb3yEMBIC B
— KOMaHJEI, HCIOJIb3yEMBIC B MHUKPOKOHTPOJUIEPE | MUKPOKOHTPOJLIEPE | MHKPOKOHTpOJLIEpE
HUCIHOJIB3YEMBIE B | mukpokonrpouiepe | RASPBERRY PI. RASPBERRY PI. RASPBERRY PI;
MUKpOKOHTpoJiie | RASPBERRY PI. Jomyckarorcs cBOOOTHO
pe RASPBERRY 3HAYHUTEIILHBIC omepupyer
OILIMOKH, PUOOPETEHHBIMHU




PI.

TIPOSIBIISETCS
HEIOCTaTOYHOCTH
3HaHWMH, 10 psAY
TOKa3aTescH,
oby4aromuics
UCTIBITHIBACT
3HAYUTENIbHbIE
3aTpyIHEHUs TpU
OIepUPOBAHUH
3HaHUSIMH TIPU UX
TepeHoce Ha HOBBIC
CUTYAaIIHH.

SHaHUAMU.

yMeThb:

— 3arpykath B
flash-nmamsars
yueOHOro cTeHa
U 3aIycKaTh Ha
BBINIOJIHEHHE B
y4eOHOM CTEHJIE.

OO0yuaromuiics He
yMeeT WU B
HEJ0CTaTOYHOU
CTETIeHN YMEeT
COCTaBISATh
TPOrpaMMbl U
3arpyxath Bo flash-
HaMsATh Ha S3bIKe

OO6yuatouuiics
JIEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHE
CIETYIOUINX
YMEHUI: ymeeT
COCTaBJIATh
MPOTPaMMBbI U

OO0yuaronuiics
JIEMOHCTPUPYET
YaCcTHYHOE
COOTBETCTBHE
CIETYIOUTNX
YMEHUIl: ymeeT
COCTaBIIATh
POTPaMMBbI U

OO0yJaronuiics
JIEMOHCTPHUPYET
MIOJTHOE
COOTBETCTBHE
CIEIYOUTNX
YMEHUI: yMmeeT
COCTaBIIATh
IPOTpaMMBbI U

Ut 3arpykatb Bo flash- | 3arpyxarts Bo flash- | 3arpyxats Bo flash-
MHUKpPOKOHTPOJIIEPA | MAMSTh Ha SI3BIKE MaMATh Ha S3bIKE MIaMATh Ha S3bIKE
RASPBERRY PI. IS IS IS
MHKPOKOHTPOJUIEpa | MHUKPOKOHTpOJUIEpa | MUKPOKOHTpOIIEpa
RASPBERRY PI. RASPBERRY PI. RASPBERRY PI.
Jonyckarorcst YMeHHs OCBOCHBI, CBoOoaHO
3HAYUTEIIbHbIC HO JIOITYCKAaIOTCS orepupyer
OILIHMOKH, HEe3HAYHTENbHbIC NPUOOPETEHHBIMU
MPOSIBIISIETCS OIIMOKH, YMEHUSIMH,
HEJIOCTaTOYHOCTh HETOYHOCTH, MPUMEHSET UX B
YMEHHUH, 110 sy 3aTpyJHEHHS IPU CUTYaIUsIX
MoKazaTteJeH, AHATTUTHYECKUX TIOBBILIEHHOM
oOyyaromuiics oreparnmsx, CJIO’KHOCTH.
WCTIBITBIBAET nepeHoce yMeHui
3HAYUTEIIbHbIC Ha HOBBIE,
3aTpyIHEHUs IPU HecTaHJapTHbIC
OIEPUPOBAHUH CHUTYaI1H.
YMEHUSIMH TIPH X
MepeHoce Ha HOBBIC
CHUTYaI[HH.
BJIA/IETD: Obyuarommmiicss  He | OOydvaromuiics OO0yJatontuiics OO0yJatontuiics B
HABLEIKAMU BJIAZeeT MM B | BlIlaJiee€T HaBBIKAMH | YACTMYHO  BJIJEET | ITOJHOM obbeme
HEJIOCTaTOYHOM MPOEKTUPOBAHHS HaBBIKAMHU BJaZieeT HaBbIKAMHU
MMPOCKTUPOBAHUA
CTENIeHH  BIAJEeT | CPeICTB MPOEKTUPOBAHHSI MPOEKTUPOBAHHUSI
CpEACTB HaBbIKAMH yHpaBJIeHUs Ha | CpejcTB CpeJICTB
YIIpaBJICHUA Ha | nmpoexkTrpoBaHus OCHOBC YTIpaBJICHUA Ha | yOpaBJICHHA Ha
OCHOBE cpencTB MHUKPOKOHTPOJUIEPO | OCHOBE OCHOBE
MHKPOKOHTpOIITE | YIPABIeHUs Ha | B TUIA | MUKPOKOHTPOJUIEPO | MHUKPOKOHTPOJIIIEPO
OCHOBE RASPBERRY Pl | B THIA | B THIIA
pos THia MHUKpOKOHTposiepo | OOyuaromuiics RASPBERRY  PIl. | RASPBERRY  PI,
RASPBERRY PI. | ; THUIIA | WCTBITHIBACT HaBpik  ocBOeHBI, | cBOOOHO
RASPBERRY PI 3HAYUTEIIbHBIE HO JIOITyCKAIOTCS | NPUMEHSIET
3aTpyIHEHUs]  TNpH | HE3HAYUTEJbHBIE MOJTyYeHHbIe
MPUMEHEHUU OILIHMOKH, HaBBIKH B
HAaBBIKOB B HOBBIX | HETOYHOCTH, CUTYaIUSIX
CUTYaIUsIX. 3aTPyIHEHUs]  TPH | TOBBIILIEHHON
AHATUTHYCCKHX CJIOKHOCTH.
oreparnmsx,
HnepeHoce  yMeHui
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Ha HOBBIE,
HECTaHIAPTHEIC
CUTYAaIIHH.

IIK-2 cnocoOHOCTHIO BBIOUpPAaTh OCHOBHBIE U BCIIOMOTaTeNIbHbIE MaTepHallbl JJI U3rOTOBICHHUS
U3JIeNUH, CIOCOOBl peaiu3alil OCHOBHBIX TEXHOJOTMYECKHX IPOLIECCOB, aHAJIUTUYECKHE U
YUCJICHHBIE METOJbl MpH pa3paboTKe MX MaTeMaTHYECKUX MOJeNei, MeTOJbl CTaHAapTHBIX
UCIBITAaHUH 1O ONPEJEICHNUIO PU3NKO-MEXAaHUYECKUX CBOWCTB U TEXHOJIOIMUECKUX IOKa3aTesen
MaTepHaJOB M TOTOBBIX W3JIEJINH, CTAaHIAPTHBIE METOABI UX MPOEKTUPOBAHUS, MPOrPECCUBHBIC
METO/Ibl FKCIITyaTalluy U3Aenuit

ITIK-4 CriocoOHOCTBIO yyacTBOBaTh B MOCTAHOBKE Li€JIeH MPOEKTa (IporpaMmbl), €ro 3ajgad npu
3aJJaHHBIX KPHUTEPHSX, MLEJIEeBbIX (YHKIMIX, OTPaHHUYCHHSX, pa3pabOTKe CTPYKTYPHI €ro
B3aMMOCBS3€H, ONpEAEICHUH NPUOPUTETOB peIIeHUs 3a7ady C Y4YeTOM I[pPaBOBBIX U
HPABCTBEHHBIX aCMEKTOB MPOPECCHOHATBHON JIEATENBHOCTH, B pa3paboTKe MPOEKTOB U3/AEIUl C
Y4E€TOM  TEXHOJOTMYECKHX,  KOHCTPYKTOPCKMX,  OKCIUIyaTallMOHHBIX,  3CTETUYECKUX,
HSKOHOMHUYECKUX U YIPaBICHUECKUX I[apaMeTpoB, B pa3paboTKe NPOEKTOB MOAEPHU3ALNU
JeMCTBYIOIMX MTPOU3BOJICTB, CO3aHNU HOBBIX, B pa3pabOTKe CPE/ICTB U CUCTEM aBTOMATH3AIUH,
KOHTpPOJISl, JUArHOCTHKHU, WCHbITAHUM, YHpaBIEHUS MPOLECCaMM, JKU3HEHHBIM I[HKJIOM
IPOAYKIIMHM U €€ Ka4eCTBOM B COOTBETCTBUU C TEXHMUYECKMMU 3aJAHUSIMHU U HCIIOJI30BAHUEM

CTaHJAPTHBIX CPCACTB aBTOMATU3allMHU PACUCTOB U IPOCKTUPOBAHUA

3HATD: OOyuarommiics OO0yJatomtmiics OO0yJatontuiics OO0yJatontuiics
— HayuHYIO JIEMOHCTPHPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MOJIHOE OTCYTCTBHE | HEMOJIHOE YaCTHYHOE TMIOJIHOE
TCPMHUHOJIOTHIO B | ;1 yenocratounoe | cootsetcTBHE COOTBETCTBUE COOTBETCTBUE
obnactu COOTBETCTBHE CIIEYIOIIUX CIIEYIOIIUX CIIEYIOIIUX
MUKPOIIPOLICCCOP | CIeayOMIMX 3HaHWH: Hay4yHYIO 3HaHWI: Hay4YHYIO 3HAHUN: HAYYHYIO
HBIX CHCTEM | 3HaHMIl: HaydHYIO TEPMHHOJIOTHIO, TEPMHHOJIOTHIO, TEPMHHOJIOTHIO,
yIIpaBIeHnst u | TepMuHOsIOTHIO, CIocoOBI aipecaIiil | CocoObl aipecai | CIOCOOBI aipecanuu
CIOCOOBI aIpecalliil | ¥ KOMaH/Ipl, Y KOMaH/IbI, Y KOMaH/Ipl,

1p ?HHHH UX |y komaneL, HCIIONB3yeMBbIC B HCIIONB3yeMBbIC B HCIIONB3yeMBbIC B
ACUCTBUA, HCIIONB3yeMbIC B MHKPOKOHTPOJIEpE | MUKPOKOHTPOJUIEPE | MUKPOKOHTpOJLIEpE
— CIIOCOOBI mukpokoHTpoiepe | RASPBERRY PI. RASPBERRY PI. RASPBERRY PI;
azpecanyu RASPBERRY PI. Jonyckarorcst cBOOOHO
HCTIONB3yeMBIe B 3HAYHTEIIbHBIC orepupyer

OIMOKH, IpHOOPETEHHBIMHU
MHUKPOKOHTPOJLIC MPOSIBIISIETCSE 3HAHUSIMH.
pe RASPBERRY HEJIOCTATOYHOCTh
PI. 3HaHUi, 10 Py

MOKa3aTeseH,

obOyJaromuics

UCIIBITBIBACT

3HAYHUTEIIbHBIC
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3aTpyOHEHUS IPU
OTIePUPOBAHUH
3HAHUSAMH TIPH UX
TepeHoce Ha HOBBIC
CHUTYaIIH.

yMeTh: Oobyuarommiics OO6y4atontmiics OO6y4atomntmiics OO0y4atontuiics
— COCTABIIATE JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
TIOJTHO€ OTCYTCTBHUE HCIIOJIHOC YaCTUYHOC IIOJTHOC
He6OHBH'IHe WJIN HEAOCTAaTOYHOC COOTBETCTBHC COOTBETCTBHC COOTBETCTBHEC
Pa3BETBIIAOIIUCC | coorBeTCTBHE CIEYIOLINX CIETYIOMNX CIEMYIOMINX
sI IPOrpaMMbl HA | CIIEAYIOLIMX 3HaHWHA: 1O 3HAHUM: 110 3HaHMK: 110
SI3BIKE TS 3HAHMI: 110 COCTaBJICHUIO COCTaBIICHUIO COCTaBJICHUIO
MHKPOKOHTpOIe | COCTABICHHIO HEOOJBIINX HEOOJIBIINX HEOOIbIINX
pa RASPBERRY HEOOJIBLINX PAa3BETBILIIOIUX | PA3BETBILIIOLINX | PA3BETBIAIOLINX
Pl; PasBETBIIAOIINX | csg mporpaMM Ha | Cs IPOTPaMM Ha | CS MPOrpaMm Ha
CiA IPOTpaMM Ha | g3pIKe 1A SI3BIKE TS SI3BIKE JUIA
A3BIKC JUIA MHUKPOKOHTPOJII | MUKPOKOHTPOJUI | MUKPOKOHTPOJLI
MHUKPOKOHTPOJIII epa epa epa
€pa RASPBERRY RASPBERRY RASPBERRY
RASPBERRY Pl. PI. PI:
PI. Homnyckarores CBOOOIHO
3HAYUTCIIbHBIC OIepUpyeT
OIINOKH, pHOOPETEHHBIMHU
MMPOSABIACTCA 3HaHUAMU.
HEAOCTAaTOYHOCTH
3HaHWM, 110 pAAY
nokasaTeseH,
oby4aromuics
UCIBITHIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUs IpU
ONIEPUPOBAHUM
3HAHUAMMU IIPpU UX
IMEPEHOCC Ha HOBBIC
CUTyaluu.
BJIA/1CTh: OO6yuaromuiics OO6yuatonuiicst OOGyuatrouuiics OOGyuaronuiics
HABLIKAMH JEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
TIOJTHOC OTCYTCTBHUE HCIIOJIHOC YaCTHUYHOC IIOJIHOC
NPOEKTUPOBAHU
HWIN HEAOCTATOYHOC COOTBETCTBHC COOTBECTCTBHC COOTBETCTBHEC
CpCACTB COOTBETCTBHE CIEAYIOIINX CIEAYIOIINX CIEAYIOIINX
aBTOMAaTHU3alluu CIEAYIOIINX 3HAHHM: 110 3HAHMMH. 110 3HAHMH: 110
Ha OCHOBE | 3HaHHii: 10 MPOECKTUPOBAHU | MPOEKTUPOBAHU | MPOCKTUPOBAHU
MUKPOKOHTpoJuIe | IPOCKTHUPOBAHN | o cpencTB 0 CpEeICTB 0 CpEeICTB
poB Tuma | 10 CpCIACTB aBTOMAaTHU3allid | ABTOMATU3allUd | aBTOMATH3aI[AN
RASPBERRY PI. | aBTOMaTU3allUh | Ha OCHOBE Ha OCHOBE Ha OCHOBE
Ha OCHOBC MHUKPOKOHTPOJUI | MUKPOKOHTPOJIII | MUKPOKOHTPOJUI
MHUKPOKOHTPOJUI | epoB TUNA €pOB THUIIA €pOB THUIIA
€poB TUlla RASPBERRY RASPBERRY RASPBERRY
RASPBERRY PI. PI. PI:
PlI. JonyckaioTcs CBOOOIHO
3HAYUTCJIIbHBIC OIepUpyeT
OIMOKH, IpHOOPETEHHBIMHU
TIIPOABIACTCSA 3HAHUAMMU.
HCOOCTATOYHOCTH
3HAHUH, 10 pSIIyY
MOKa3aTeseH,
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oOyJaromuics
UCTIBITBIBACT
3HAYUTEIIbHbIC
3aTpyIHEHUs [IPU
OTEePUPOBAHUH
3HAHUSIMH TIPU UX
MEPEHOCE Ha HOBBIC
CUTYyAIIWH.

HIkanbl oumeHMBaAHHMS Pe3yJbTATOB MPOMEKYTOYHON AaTTeCTAMU U HX
OnmHCaHue:

®opMa IPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[IpomexxyTouHas arrectanus 00ydarImuxcs B popMe d3K3aMeHa MPOBOIUTCA
10 pe3yJibTaTaM BBIIIOJIHEHUS BCEX BHJIOB Y4eOHOM pabOThl, MPEIyCMOTPEHHBIX
y4€OHBIM IJIAHOM IO JAHHOW AMCHUIUIMHE (MOJIYJIIO), MPU 3TOM YUYUTHIBAIOTCA
pe3ynbTaThl TEKYIIEr0 KOHTPOJS YCIEBAEMOCTHM B TeueHHe cemecTpa. OreHka
CTENEHU JOCTIXKEHUS OOyYaIOIIUMUCS IUIAHUPYEMBIX PE3yJbTaTOB OOYUYEHUS IO
JUCHMIUIMHE (MOAYNIO) MPOBOAUTCS IpernojaBaTesieM, BEAYIIMM 3aHATHSA IO
JUCHMIUIMHE  (MOIYyJII0)  METOAOM  3KcmepTHoW  oueHkd. [lo  wuroram
IPOMEXYTOUHOM aTTecTalMi MO JUCLUIUIMHE (MOAYJIO) BBICTABJISIETCS OLICHKA
«OTJIMYHO», «XOPOILIOY, «yIOBIETBOPUTEIBHO» HUJIU «HEYIOBIETBOPUTEIBHOY.

K npomesxxcymounoii  ammecmayuu  OOnycKarwomcsi  mMOAbKO — CMYOEHMbl,
BbINONIHUBUIUE B8Ce BUObL  YueOHOU pabomovl, npedycMompenHvle paboueil
npozpammou no oucyuniure «llpoepammno-nocuueckue KOHMpOJLIEPbLY.

HIxaJja oneHUBaAHUA Onucanne

BrimonHensl Bce BUIBI  y4eOHOW pabOThI, MPEAyCMOTPEHHBIC
yueOHbIM MmnaHoM. CTyAeHT NeMOHCTPUPYET COOTBETCTBHE 3HAHUM,
YMEHUW, HABBIKOB TPHUBEJACHHBIM B TaOMUIAX IOKa3aTeNsiM,
OTan4HO OTIEpUPYET MPUOOPETCHHBIMH 3HAHUSIMH, YMEHUSMHU, HABBIKAMH,
NPUMEHSET WX B CHUTYyallUsX TNOBBIIIEHHOW CJIOXKHOCTH, HE
WCHBITHIBAET  3aTPYJAHEHUW IIPU  AHAJIUTUYECKUX  OIEpaLMsX,
MEePEeHOCe 3HAHUI U YMEHUI Ha HOBBIE, HECTAHJAPTHHIE CUTYAIIUH.

BoimonHensl Bce BHUIBI  yuyeOHOW paboOThl, MPETyCMOTPEHHBIE
yuyeOHbiM  mnaHoM.  CTyneHT  JEeMOHCTPUpPYET  YacTUYHOE
COOTBETCTBUE 3HAHUN, YMEHH, HABBIKOB MPUBEIECHHBIM B TaOIUIIAX
MOKa3aTessiM, ONepHpyeT NMPUOOPETEHHBIMHU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, MPHUMEHSET UX B CUTyalUsX NOBBIIIEHHON CIIOXKHOCTH.
IIpu sTOoM MOryT OBITH JOMYIIEHBl HE3HAYUTEIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPyJHEHUs TP  aAHAJIUTHYECKUX  OIEpalusiX,
[IEPEHOCE 3HAHUW U YMEHUH Ha HOBBIC, HECTAHJAPTHBIC CUTYaL[UU.

Xopomo

13




BeimonHensl Bce BHIBI  y4eOHOW pabOThI, NpeayCMOTPEHHBIE
yueOHbIM  muaHoM.  CTyaeHT  JeMOHCTPUpPYET  HEIOJHOe
COOTBETCTBHE 3HAHHI, YMEHUH, HABHIKOB MTPUBEICHHBIM B TaOJIHIIaX
[OKa3aTessiM, JAONYCKAIOTCS 3HAYUTEIbHbIC OIIMOKH, HMPOSBIISETCS
OTCYTCTBHE 3HAHMM, YMEHHUH, HAaBBIKOB II0 psALy IIOKa3aTelleu,
CTYNCHT  UCHBITBIBACT  3HAYUTCIBHBIC  3aTPYJHCHHUS  IIPU
ONIEPUPOBAHUU 3HAHUSIMU U YMEHUSMHM IPU UX IIEPEHOCE HA HOBbIC
CUTyaLUH.

y,I[OBJ'IeTBOpI/ITeJ'IBHO

He Bemonmnen oauH wid Oojee BHJIOB Yy4eOHOW pPabOTHI,
MPEIYCMOTPCHHBIX y4eOHBIM IUIaHOM. CTYAEHT JEeMOHCTPUPYET
MOJTHO€ OTCYTCTBHE WJIM HEIOCTATOYHOE COOTBETCTBHE 3HAHUM,
YMCHHI, HAaBBIKOB TMPHUBEJACHHBIM B TaOJHMIAX IOKa3aTemsiM,
JIOTYCKAIOTCS 3HAUUTENIbHBIE OIIMOKH, MPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHHM, HABBIKOB 110 PsILY ITOKA3aTeJIeH, CTYACHT HE MOXKET
OTEpUPOBATh 3HAHUSMU W YMEHHUSAMHU IMPH HX MEPEHOCE Ha HOBBIC
CUTYaITUH.

HeynosnersopurensHo

K npomesicymounou ammecmayuu OONYCKAIOMCA  MOJILKO CMYOEHMbL,
BbINONHUBUIUE B8Ce  BUObL  YueOHOU pabomovl, NpedycMOmpenHvie pabouell
npozpammou no oucyuniune «lIpoepammHno-nocuieckue KOHMpPOILEpvly (A UMEHHO
— NPOWLTIU NPOMEIICYMOYHBLL KOHMPOIb, 8bINOHUIU 1ADOpamopHsie pabomul).

@DOHJIBI OLIEHOYHBIX CPEJCTB TMPEJCTABICHBI B MPUJIOKEHUU 2 K pabouei
IporpaMMe.

7. YueOHO-MeTOAM4YECKOE H HH(POPMAIIMOHHOE 00ecTedeHue
TUCHUIIHHBI.

a) OCHOBHAas JiuTeparypa:

1. 1. BoporuukoB C.A. HMHdopmanroHHbIE yCTpOCTBa pOOOTOTEXHUYECKUX CUCTEM: yUeO.

nocob6wue 1ist By30B. / mof pea. C.JI. 3enkeBuua, A.C. FOmenko -M.: Uzn-so MI'TY um.

baymana, 2005 I'pudp YMO

2. OpeBuu E.X.  OcHoBBl poboTOTEXHUKH : y4yeO. mocobue mist By3oB. -CII6.: BXB-
[Terep6ypr, 2005 T'pudp YMO

0) 1OMOJIHMTEJIbHAS JIUTEepaTypa:

1. inanoB B.H. ABromarndeckue u 3JeKTPOHHBIE CUCTEMbI TPAHCIIOPTHBIX CPE/ICTB

MOBBIIICHHON HAJIEKHOCTH: y4eb. mocodue /st By30B. - Komomua: Jlura, 2009 I'pud YMO

2. Hakano J. Baenenue B poOOTOTEXHUKY: Mep ¢ sAMOHCKoro. / mox pen. A.M. ®unarosa -

M.: Mup, 1988

3. T'osioBun B.® MexarponHoe ynpasnenue. / ['pu6 A.-H MI'MY, 2005 - 30 c.

4. T'osioBuH B.® Bupryanbusie MexaTpoHHsle cuctembl. / Y3unues O.E., ['onosau JI.B. u np
MI'mny, 2005 - 23c.
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B) MPOrpaMMHoOe oOecnedyeHrue U HHTEPHEeT-PecypChl:
[Ipuknagnoe mnporpammuoe obecneuenue RASPBERRY Pl C. I1O ne
TpeOyrolIee JTUICH3UPOBAHUSI.

8. MarepuajbHO-TeXHUYECKOe o0ecneyeHne JUCIUILTUHBI.

Cnenmanu3upoBaHHasi yueOHas MexkadeapaibHas madoparopusi «CpeacTsa
aBTOMATU3allMd W TPOMBINIICHHBIE poOOThY Kadenapbl «TexHomorum w
obopynoBanust MmamuHocTpoeHus» Aya. AB1105, ocHamenHas cteHnamMu Ha 0asze
koHtposuiepa RASPBERRY PI.

OO6opynoBanue U amnmaparypa:
- TMPOEKTOp C€ KOMIIBIOTEPOM U TOJ0OPKOM MaTepuanoB ISl JIEKIUH W
71abopaToOpHBIX paboT.

Q. MeToanyeckue peKOMeHAAlUH IS CAMOCTOATEIbHONH padoThI
CTY/ICHTOB

CamocrosTenbHas padoTa SIBISIETCS OJTHUM U3 BUAOB YUEOHBIX 3aHATUM. L[{enp
CaMOCTOATENbHON pabdOThl — MPAKTUYECKOE YCBOCHHE CTYACHTaMH BOIIPOCOB
IPOrPaMMHUPOBAHMST MHUKPOIIPOIIECCOPHBIX CUCTEM I PEANbHBIX MPUIIOKEHUM,
paccMaTpUBAEMBIX B MPOIECCE U3YUECHHUS] TUCHUTUTUHBI.

AyauTopHas CaMOCTOSITeNIbHAsI padoTa MO JUCUUIUIMHE BBINOJHSAETCS Ha
yU€OHBIX 3aHATUSAX IOJI HEMOCPEACTBEHHBIM PYKOBOACTBOM IIPENOJaBaTENs U 110
€ro 33JIaHHUI0.

BHeaynutopHas camocTosiTenbHas padoTa BBINOJHAETCA CTYJEHTOM IIO
3aJJaHUIO0 NPEToAaBaresi, Ho 0€3 ero HeMmoCPEACTBEHHOIO yYacTHsl.

3amauu caMoCTOATEIbHOM PadoThI CTY/IEHTA!

a) YCBOGHHME M 3aKpeIUIeHHEe  TEOpPeTHYECKMX 3HAHUH 10 OCHOBHBIM BOIIPOCAM
«IIporpaMMHO-JIOTHYECKHE KOHTPOJIIEPHIY;

0) ¢dopMupoBaHMe aHATUTUYECKUX CHOCOOHOCTEH NPUMEHMTENBHO K 3ajadaM IIo
pa3paboTKe mporpaMM AJisi yIpaBiIeHHs] BCTPOCHHBIMU CUCTEMAaMU;

B) pa3BUTHE CIOCOOHOCTEH K apryMEHTUPOBAaHHOMY aHalIM3y JIOTUKA paboThI
MUKPOKOHTpPOJLIEpA.

Buabl BHeayIMTOPHOH CAMOCTOSITEJIbHOU padoThI:

- CAMOCTOSITEIbHOE U3YYEHUE OTICIIbHBIX TEM JUCIUILINHBI,
- IIOJITOTOBKA K JIEKIIHOHHBIM 3aHATHSIM;

- MOJITOTOBKA K JJAOOpaTOPHBIM paboTaM;

- BBITIOJTHEHHUE JOMAITHUX 3aJJaHUH TI0 3aKPETICHUIO TEM.

JIns BBIOJIHEHHWS JIFOOOTO BHJA CAMOCTOSTEIBHOM pPadOThl HEOOXOIUMO
IIPOUTH CIIEAYIOIIUE ITAIBIL:

- OIpEeIeNICHUE TIEJTN CaMOCTOSATEILHON padOTHI;

- KOHKpETH3allusl TI03HABaTeILHOM 3a/1a4u;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITEIbHON paboTe;

- BBIOOP aJIEKBaTHOTO CIIOCO0a JACMCTBUSI, BEAYIIETO K PEIICHUIO 3a1a4H;

15



-  IJIaHUpOBaHHWE  pabOThl  (CAaMOCTOSTENBHOW WM C  [OMOIIBIO
IperoaaBaTelis) Hal 3aJaHueM;

- OCYIICCTBJICHHE B TIPOIECCE BBIMOJHEHUS CAMOCTOSITEIFHOW pPabOThI
CaMOKOHTPOJIS  (MPOMEKYTOYHOTO M KOHEYHOTO) pe3yJdbTaTOB padOThl |
KOPPEKTUPOBKA BBITIOJIHEHUST PaOOTHI;

- peduiexcus.

Bomnpocsl, BBIHOCMMbIE Ha caMocToATeIbHYI0 padoty (ITK-2,ITK-4)
Cemectp 6

BBenenue.

Bomnpoc 1. Tunbel MUKpOIpPOLECCOPOB M KPATKME HCTOPUYECKUE CBEACHUS
(IK-2, I1K-4).

Bonpoc 2. [ecarnuHas, [BOWYHAS W IIECTHAAUATUPUYHAS CHUCTEMBI
cuncienus, npasuia nepesoja (I1K-2, I1K-4).
Tema 1. ApxurekTypa MUKpOKoHTpoIepa Raspberry Pi.

Bormpoc 3. Apxutektypa KommbioTepa, mpenioxxkennas ©on Helimanom
Y OCHOBHBIE KOMIIOHEHTBI €ro  CTPYKTYpbl Ha IIpUMEpPE  IEPCOHAIBHOIO
xommbrotepa (I1K-2, T1K-4).

Bompoc 4. Apxutektypa  KoMmmbloTepa, MpeuiokeHHas  ['apBapackum
YHUBEPCUTETOM Y OCHOBHBIE KOMITOHEHTBI CTPYKTYPBI Ha [puMepe
MUKpOKOHTpoJutepoB Raspberry Pi. O0bsicauth pazmmune mexay O3Y u [13Y
(TK-2, TIK-4).

Tema 2. CTpyKkTYypa KOMaHI MUKPOKOHTpoJJIepa Raspberry Pi.

Bompoc 5. Ctpykrypa komanm wmukpokontposiepa (MK) Raspberry Pi
U KCIOJIb30BaHKe anropurmudeckoro ssbika (I1K-2, ITK-4).

Bompoc 6. Jlencane mamsatu gaHHbIX Raspberry Pina Oanku u 007acTh
CHCTEMHBIX perucTpoB. Haznauenue cucremuoro peructpa BSR (ITK-2, T1K-4).

Bomnpoc 7. Haznauenne komana. OObsIcHUTH pazaunuue 3tux komann (ITK-2,
[1K-4).

Bomnpoc 8. [IpucBoenue nMeHn padboduM perucTpaM Mpu MPOTrPaAMMHUPOBAHUH
Ha Accembnepe. [Ipusectu npumeps! (I1K-2, I1K-4).

Tema 3. Komanasl ynpaJ/ieHus.

Bomnpoc 9. Cucremusiit komanasl (ITK-2, T1K-4).

Bomnpoc 10. Komanasr apudmerundeckoro ciaokeHus. OOBSICHUTH pas3inyune
stux komana (ITK-2, TTK-4).

Bormpoc 11. Komannbl apudmeTrnueckoro BBHIYMTAHHUS HA MPUMEpPE KOMAaH].
OOBsicHuThb paznuune 3tux komana (ITK-2, TTK-4).

Bonpoc 12. Komanga apupmMeTHueckoro yMHOXKEHUS Ha MpUMepe KOMaH/bI.
OOBsicHUTSD, Kya omemaetcs npoussenenue (I1K-2, [TK-4).

16


http://mospolytech.ru/index.php?id=2186
http://mospolytech.ru/index.php?id=2189
http://mospolytech.ru/index.php?id=2190
http://mospolytech.ru/index.php?id=2191
http://mospolytech.ru/index.php?id=2192
http://mospolytech.ru/index.php?id=2193
http://mospolytech.ru/index.php?id=2194
http://mospolytech.ru/index.php?id=2195
http://mospolytech.ru/index.php?id=2196
http://mospolytech.ru/index.php?id=2197
http://mospolytech.ru/index.php?id=2198
http://mospolytech.ru/index.php?id=2199

Bompoc 13. Jloruueckne komanapl. OOBSICHUTH pa3Indue dTUX KOMAaH]I.

Bormpoc 14. Komanas! ynpasienus. O0bsicHUTh paznuuue 3tux komana (I1K-
2, [1K-4).

Tema 4. Opranuzanusi HMKJI0B.

Bonpoc 15. Komanasr ycmosaoro nepexoaa (ITIK-2, ITK-4).

Bonpoc 16. Komanasr TectupoBanus outa (I1K-2, ITK-4).

Bomnpoc 17. Komanasl popmupoBanust onpoca ¢ noctyciouem (I1K-2, TTK-
4).

Bonpoc 18. Komanasr hopmupoBanus onpoca ¢ npeaycinoBuem (I1K-2, TIK-
4).

Bomnpoc 19. Komanner cuetunku (ITK-2, ITK-4).

Bonpoc 20. Komanap! c4eTunku ¢ yCIOBUEM MPOIYCKa CIEAYIOMIEH KOMaH IbI
(MK-2, TIK-4).

Bomnpoc 21. Komanasl cpaBHenus AByx onepannos (I1K-2, [IK-4).

Bomnpoc 22. Komanpaa Bei3oBa noanporpammsl (I1K-2, ITK-4).

Bomnpoc 23. Komanaer 0ydepuszaruu (IIK-2, T1K-4).

Tema 5. O0padoTka CHUMBOJILHOW HH(OPMALIUH.

Bormpoc 24. JIBondyHO-JecsiTUYHAS CHCTEMa CUUCICHHUS M KOMaHAa JBOMYHO-
necsatunaroit koppekuuu (I1K-2, ITK-4).

Bompoc 25. Koman el ¢ kocBeHHBIM criocoooM anpecanuu ([1K-2, ITK-4).

Bonpoc 26. Mcnonb30oBaHre KOCBEHHOTO croco0a aapecaii B Mporpamme
HaX0XJIeHUs cyMMbI MaccuBa u3 16 uncen (I1K-2, [TK-4).

Bomnpoc 27. Jlenenne aByx0aitoBbix yncen Ha 2n (I[1K-2, [TK-4).

Tema 6. BoiBoag nunopManuu Ha HHAMKATOPBI.

Bormpoc 28. biiok-cxema anroputMa mepeBojia KOJAOB CHMBOJIOB JIATHHCKHX
oyks A,B,C,D,E,F uuudpp 0 —9 B ABOMYHBIC KOl MIECTHAAIATUPUYHBIX ITUDP
0 — F (IIK-2, I1K-4).

Bompoc 29. [Iporpamma nenenuns Ha 10 (ITK-2, TTK-4).

Tema 7. BBoa uHpopManu B MUKPOKOHTPOJJIEP B AaHAJIOT0BOM (popMe.

Bompoc 30. [Iporpamma  mepeBoga OaHOOANTOBBIX YHCET W3 JBOUYHOMN
CHCTEMBI CUMCIICHUs B ABoMYHO-aecsaTuunyto ([TK-2, [TK-4).

Kpurepun onenkn:

- OIIEHKA «He 32a4YTEeHO0» BBICTABIIACTCS CTYJEHTY, €CJTU OH OTBETHUJI ITPaBUIILHO MEHEE YeM Ha
60% BOIIPOCOB B Ka)KJIOM pa3/ieie;

- OIIEHKA «3a4TEeH0» BBICTABIISIETCS CTYACHTY, e€ciii oH fai oT 60 % mo 70 % nmpaBUIBHBIX
OTBETOB B KaXKJIOM pa3Jielie.

10. MeroanyecKkue peKOMEHAANUM I IPenoaBaTesis

Ha nepBoM 3aHATHH MO JUCHUIUIMHE HEOOXOJUMO O3HAKOMHUThH CTYJEHTOB C
MOPSIIKOM €€ W3ydeHHsl (TeMamu Kypca, (GopMaMu 3aHSATHH, TEKYIIETo U
MPOMEKYTOUYHOTO KOHTPOJISI), PACKPBITh MECTO W POJIb IUCHUIUIMHBI B CHUCTEME
HayK, €€ MPaKTHUYECKOEe 3Hau€HHUe, TOBECTH JO CTYJAEHTOB TpeOoBaHUS K (opme
OTUYETHOCTH U MIPUMEHEHUSI BUAOB KOHTPOJIs. BhiatoTes 3aanust AJ1sl TOATOTOBKHU
K 1TaOOPaTOPHBIM 3aHATHSIM.
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[Tpu moAroTOBKE K JIAOOPATOPHOMY 3aHSTHIO TIO TIEPEUHIO OOBSABICHHBIX TEM
MpernoJlaBaTesito  HeoOXOAMMO YTOYHHUTH IJIaH HMX THPOBEJEHHUS, IPOIyMaTh
(bOpMYIMPOBKHU U COJIEp)KaHUE YUEOHBIX BOMPOCOB, BEBIHOCUMBIX Ha 0OCYXKIECHUE,
O3HAKOMUTBCS C MIEPEYHEM BOIPOCOB MO TeMe JabopaTOpHOM paboTHI.

B xome naGopaTopHoil paOOThl BO BCTYMUTEIBHOM CJIOBE PAaCKPHIThH
MPAKTUYECKYI0 3HAYMMOCTh TEMbI JIA0OpAaTOPHOU PabOThI, ONMPEACIUTh MOPSIOK
€ro MpoBEACHUS, BpeMsl Ha 00CYXKIEHUE KaKI0ro yueOHoro Bompoca. [Ipumenss
GpOHTANBHBI  OMPOC JaTh BO3MOXKHOCTh BBICTYIIUTH BCEM  CTYICHTaM,
MPUCYTCTBYIOIIUM Ha 3aHSITHUH.

[lenecoobpazHo B XOIe€ YCTHOTO  oOmpoca  3ajaBaTh  CTyJIEHTaM
JOTIOJTHUTENBHBIC M YTOYHSIONINAE BOMPOCH C IENhI0 BBIACHCHHS WX TO3UIIUN T10
CYILIECTBY O0CYX IaeMbIX POOIIEM.

B 3akmrounTenbHOM 4YacTu J1a0OopaTopHOM paboThl ClEAyeT MOJABECTH €ro
UTOTU: J1aTh OLICHKY 3allUThl KaxJoro cTyiaeHTa. OTBETUTh Ha BOIPOCHI
CTYJIEHTOB. BbIaTh 3amaHus JJIi CaMOCTOSITENIbHON pPabOThl MO MOATOTOBKE K
cieayrolei JabopaTopHoi paboTe.

JUis  mpoBefeHWS 3aHATHA TIO0 JUCHUIUIMHE HCIHOJB3YIOTCS CpEACTBa
OOy4eHHUS:

- Y9eOHUKH, TEKCT JISKIIUH, HHPOPMAITMOHHEIE pecypchl IHTepHeTa;

- CIIPaBOYHBIC MaTEPHAJIbI 1 HOPMATUBHO-TEXHHUECKAST JOKYMEHTAITHS.

[Iporpamma cocrtaBiieHa B COOTBETCTBHH ¢ DeiepaibHBIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHWs IO HAMPABJICHUIO
MOATOTOBKHU OakanmaBpoB 15.03.04 «ABTOMATH3ANUsI TEXHOJOTHYECKHX
MPoIEeCcCOB M MPOU3BOACTBY, oOpazoBaTeabHas nporpamma (npoduis) Po6oTsI U
pPoOOTOTEXHUYECKHE YCTPOHCTBA.

IIpuioxkenue k padoueii nporpamme:

1. CtpykTypa u coaepkxaHue TUCIUTUIUHBI

2. ®oH/T OIICHOYHBIX CPECTB

3. TemaTtuka 1a00paTOPHBIX padOT

4. AaHoTarus pabodeil mporpamMMBbl TUCITUTIIAHBI
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[Tpunoxenue 1

CTpyKTypa u cofep:kaHue JUcHUIINHBI «[IporpaMMHo-10ru4ecKue KOHTPOJLIEPhD)
no nanpasjgennio 15.03.04 «ABTomMaTu3zanusi TEXHOJIOrMYECKUX MPOLECCOB ¥ MPOU3BOACTB» H
npoduio noaAroroBKu «Po00THI M pOOOTOTEXHUYECKHE YCTPOMCTBA

n/n

Pasznen

Cemectp

Henensn

ceMecTpa

Buabl yueOHoi padorhl,

BRKJIIO4YadA CAMOCTOATECJIbHYIO

padoTy CTy1eHTOB,
U TPY/10eMKOCTh B Yacax

Buanbi camocTosiTeJibHOH padoThl
CTY/IEeHTOB

Dopm
bl
arrect
anum

JI

I/C

J1ao

CPC

KCP

IMoaror. k YO Ioarot. k JI/P

2| 3

lecToii cemecTp

Beenenue.

- Tunsl MHKpOIIPOLIECCOPOB U
KpaTKNE€ UCTOPUYECKUE CBEACHHUS.

- JIBa  TMIA  apXUTEKTYphI
KOMIIBIOTEpA.

- Cucremsl
IIpaBUJIa IEPEBOJIA.

CUHCIJICHUA n

JlabopaTopnasi paGora Ne 1
BriBoz curHana Ha CBETOAMOHBIE

HWHJUKATOPHI.

Tema 1. ApXHuTeKTYypa
MHKPOKOHTpoJJiepa Raspberry Pi.
- Crpykrypa MaMsTH
IPOTPaMM.

- CrekoBasi maMsITh.

- Jenenne maMsaTH JaHHBIX Ha
OaHKH.

- ObnacThb
PETHCTPOB.

CHUCTCMHBIX




— [IpucBoenne uMeH pabouum
perucTpam.

JlaGoparopHas padora Ne 1
BriBoz1 curnana Ha CBeTOAMOHbBIC

HHAUKATOPHI.

Tema 2. CrTpyKkTypa KOMAaHJI
MHKpOKOHTpoJIepa Raspberry Pi.
- Komannel apudmernyeckoro
CIIOXKECHMSI C HENOCPEICTBEHHBIM U
PETUCTPOBEIM CIIOCOOOM aJIpECaIlUu.
- Komangna JBOMYHO-
JECSITUYHON KOPPEKIIUH.

JladbopaTopnas padora Ne 2
PabGora ¢ moarsaruBarommmMu u

CTATMBAIOIIMMU PE3UCTOPAMU

Tema 2. Crpykrypa KOMaHJ
MHKPOKOHTpoJuIepa Raspberry Pi.
- Komanp! BelunTaHus.

- Komannbs! yMHOXKEHUS.

— Jlornueckne KOMaH/IbI.

— Komanb! casura

Jlaboparopnasi padora Ne 3
[TonxaroueHue ynpasisiFoIuX
TPaH3UCTOPHBIX KIIFOUEH

Tema 3. Komanabl ynpasJieHusl.

- Komannst 0e3yCI0BHOTO
nepexoza.
- Koman bt YCJIOBHOTO
nepexona.
— Komanst BBI30Ba

MOAMPOTPaMMBI W BBIXOJA U3
MIOITPOTPAMMEI.

- KoMmanasl TectupoBaHus W
dbopMupoBaHus OuTa.
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- KoManzs! cueTymnku.
- Komanzasl cpaBHEHMsI JBYX
OailT.

10

JlaGoparopHnasi padora Ne 3
[Toaxmrouenue YIPABIIAIOIINX
TPAH3UCTOPHBIX KJIIOUEH

10

11

Tema 4. Opranusanusi HUKJIOB.

- Komanael ¢ KOCBEHHBIM
Croco0oM ajipecaluy.

— Hedwuszuueckue perucrpsl.

- du3NyUeCcKue perucTpsl.

- IIporpamma HaXO0XKJICHUS
CYMMBI YHCeI

- Henenue
YHUCEI.

NBYX0aUTOBBIX

11

12

JlaboparopHasi padora Ne 4
[Toaxmrouenne n 06paboTKa CUTHAJIA

C MIOTCHIHUOMCTPUYICCKOI'O AaTYUKa

12

13

Tema 5. O0paboTka CHMMBOJILHOM
uHpopmanuu.

- brok-cxema aNropuTMa
Raspberry Pi konoB uudp 0 — 9 u A
— F B UX JBOMYHBIE KOJBI.

- [lonmporpamma peneHust Ha
10.

- [Tognporpamma repeBoia
OHOOANTOBBIX YMCEI W3 JIBOWYHOH
CUCTEMBI B IBOUYHO-AECCITUYHYIO

13

14

JladopaTopnasi padora Ne 4
[Toaxmouenne n 06paboTKa CUTHAJIA

C IIOTCHIUOMCETPHUYICCKOI'O AaTYNKa

14

15

Tema 6. BoiBog uHpopManum Ha
HHAMKATOPBI.
— Crartnueckuii METOJl BBIBOJA

15

21




UHPOpPMALIUM HA CEMHCEIMEHTHBIC
KKMU.

- JnHamuyeckui METOJ
BBIBOJIA uHpopManuu Ha
cemucermenTHole JKKU.

— BreiBoga wHpoOpManuu  Ha
matpuussle JKKU.

16

JlaGoparopHasi padora Ne 5
[TonkitoueHue M ynpaBieHue

JABUIaTCJICM IIOCTOSAHHOI'O TOKa

16

17

Tema 7. Beox wundopmanmuu B
MHKPOKOHTPOJIJIEP B AHAJOTrOBOM
dopme.

— [Mpuamun  peicteus  ALII
MIOCJIEIOBATEIIBHOTO MPHOIMKEHHSL.
— Haznauenue CUCTEMHBIX
pPErUCTpOB, MpPeJHA3HAYECHHBIX IS
ALIL

— [IporpaMmma  gist  BBOAA
AHAJIOTOBBIX CUTHAJIOB.

17

18

JlabopaTopnasi padora Ne §
[TonkiroueHre u yrnpaBiieHUE

JABUTATCIIEM ITIOCTOSIHHOT'O TOKA

18

(DOPM(I ammecmauuu

19-21

Bcero yacoB 1o JMCLHUILIMHE B 6
CEMECTPC

18

18

18

90

HToro gacos 1o JUCHTHUITIIINHE

144
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[Ipunoxenue 2.

MMHHCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHIS POCCUMCKON OEIEPALINN
DOEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXK/IEHME BBICHIEI'O OGPA3SOBAHNS

«MOCKOBCKUM MOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH MMOJINTEX)

Hamnpasnenue noaroroku: 15.03.04 «ABTOoOMaTH3a1MsI TEXHOJIOTHYECKUX MPOIECCOB U TIPOU3BOICTB»
OII (mpoduiib): «PoOOTHI 1 POOOTOTEXHUUECKUE YCTPOUCTBAY
®dopma 00yueHHs: OuHas
Bun npodeccronanbHOM AeITeTbHOCTH:

MMPOU3BOJACTBCHHO-TCXHOJIOTUYCCKAA, OPTraHU3AI[MOHHO-YIIPABJIICHYCCKAA

Kadenpa «ABTOMaTHKA U yIIpaBICHUEY

®OH/I OHEHOYHBIX CPEJICTB

MO JUCLUTJIUHE

IIporpaMMHO-I0TH4YeCKHE KOHTPOJLJIEPbI
Cocras:
1. ITaciopT doHIA OIEHOYHBIX CPEICTB

2. OnucaHue OLEeHOYHBIX CPEJCTB!

BapHUaHT 9K3aMEHAIMOHHOTO OUjIeTa
00pa3ibl pa3HOYPOBHEBBIX 3a]a4
nepevyeHb BONPOCOB Ha dK3aMEH
MepeveHb JTA0OPATOPHBIX padOT

CocTaBuTeu:

JIOLIEHT, K.T.H. Apxunos M.B.

Mocksa, 2022 ron
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MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTWU KOMNETEHLMA

Tabnuna

HpOI‘paMMHO-J]OFI/I‘leCKI/Ie KOHTPOJJICPbI

OI'OC BO 15.03.04 «ABTOMAaTH3aLMs TEXHOJIOTHYECKHX MPOLECCOB M MPOU3BOACTB»

B mporiecce 0cBOEHUS TaHHOM TUCHUIUIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIAEAYIOIINE
npogeccuoHaIbHbIE KOMIIETEHINH !

IIPOCKTOB U3EIUA  C YUCTOM

TEXHOJIOTUYECKHX,
KOHCTPYKTOPCKHX,
AKCILTyaTal[MOHHBIX,
ICTETUUYECKUX, SKOHOMMUYECKHUX
U YIpaBIEHUYECKUX MapamMeTpoB,
B pa3paboTke IIPOEKTOB

aMsTh y4eOHOTo
CTEH/Ia M 3aITyCKaTh
Ha BBIMOJIHCHNUE B
y4eOHOM CTEeHJIE.
BJIAJI€Th:
HaBBIKAMH
MPOCKTUPOBAHUS

KOMIIETEHIIMH Ilepeyenn TexHosorus dopma CreneHu ypoBHeii 0CBOCHMA

NH- DPOPMYJINPOB- KA KOMIIOHEHTOB (popMHPOBAHH (OLEHOYHOI0 |KOMIIETEHIUI

JEKC 51 cpencTBa**

KOMIIeTeHIUI
IIK-4 | CiocoOHOCTBIO y4yacTBOBAaTh B | 3HATh: JeKLHMS, VYO, ba3oBblii ypoBeHb:
IIOCTAHOBKE  IE€JE€H  IPOEKTA | — apXUTEKTYPY caMmocTosATenbHa | P3, OOyuaromuiicsi IEMOHCTPUPYET YaCTUUHOE
(HpOFpaMMLI), €ro 3ajad IpH | MUKPOKOHTPOJLIEPA A pabora, | Dk3 COOTBETCTBUE CHEAYIOIIUX 3HAHUI: HAYYHOU
3aJaHHBIX KpuTepusx, neineBelx | RASPBERRY Pl ¢ n1abopaTopHbIE TEPMHUHOJIOTUH, aPXMTEKTYPBI U CIIOCOOOB
yHKIHSX, OTPAHUYEHUSX, | MUKPOIIPOLECCOPOM | P aGoret /PCCatlii ¥ KOMAHJIBI, HCITOJIb3YCMBIC B
pa3paboTke  CTPYKTYpHl  ero | ARM MHKPOKOHTpOILIEpE RASPBERRY PI;
B3AMMOCBAT3Ci, ONpENIETEHMH | — koMARIHI YMEHHU: COCTABIATH IPOIPAMMBI U
3arpyxarth Bo flash-mamsite Ha si3bIke Is

TIPHOPUTCTOB PCIICHWA 3a/1a9 C | ycronb3yemble B MukpokonTposuiepa RASPBERRY Pl;
yHaeToM TIpaBOBBIX 1| MUKPOKOHTPOILIEPE HaBBIKAMH MTPOCKTUPOBAHHS CPEJ/ICTB
HPaBCTBCHHBIX acniektoB | RASPBERRY PI. ABTOMATH3aI[MH M YIIPABJICHHUS HA OCHOBE
npoeccHOHANbHOI yMeTh: MHKpOKOHTpoJutepoB THia RASPBERRY
ICSTENBHOCTH, B Pa3spabOTKe | — sarpysxars B flash- Pl, HO IOMyCKAIOTCSI HE3HAYUTEIbHBIC

OIMOKYM, HETOYHOCTH, 3aTPYTHEHHS MIPH
AHAJIMTUYECKUX OIEepalusX, IEPEHOC Ha
HOBBIE, HECTAHJaPTHBIE CUTYALIHU.
IToBBILICHHBIH YPOBEHD:

OOyyvaromuiics  AE€MOHCTpUpPYET  IOJHOE
COOTBETCTBHE CIEAYIOIINX 3HAHUI: HAYYHOH
TEPMHUHOJIOTHH, apXHUTEKTYpy U CIIOCO00B
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MOJIEpHU3ALUU  JIEHCTBYIOIINX
MIPOU3BOJICTB, CO3[JaHUU HOBBIX,
B pa3paboTKe CPelCTB U CUCTEM

aBTOMAaTHU3AIlNH, KOHTPOJIA,
JTMarHOCTHKH, UCTIBITAaHUH,
yIPABJICHUS IIpoLEeccamH,
KU3HEHHBIM LUKIIOM

NPOAYKUHUH M €€ KadyeCTBOM B
COOTBETCTBUM C TEXHUYECKUMU
3aJaHUAMU U HCIOJIb30BAHUEM

CTaHAAPTHBIX CpCacCTB
aBTOMaTu3aluun pacucToB n
IIPOCKTUPOBAHUA

CPEICTB YIpaBlICHUS
Ha OCHOBE
MHUKPOKOHTPOJIJIEPOB
tuna RASPBERRY
PI.

ajpecallii M KOMaHJ, WCIIOJIb3YEMbIX B
mukpokontpoiepe  RASPBERRY  Pl,
CBOOOJHO  ONEpHUPYET MPUOOPETCHHBIMU
3HAHUSIMH; YMCHUIN: COCTABIIATEH MTPOTPAMMBI
u 3arpyxartb Bo flash-mamsaTe Ha s3bIKE UIA
mukpokontpoiepa  RASPBERRY  PI;
HABBIKAMH TPOCKTUPOBAHHUS CPEeICTB
ABTOMATH3allMd U YIPaBIICHUS Ha OCHOBE

MuKpokoHTposuiepoB Tuma RASPBERRY
Pl, cBOOOAHO TpUMEHAET TONTy4YEHHBIE
HaBBIKK B  CHTyalMsIX  IOBBIIICHHOU

CJIOKHOCTH.

IK-2

[1K-2. Cioco0eH K mpoBEeICHUIO
UCCIIETOBaHUS

aBTOMATU3HPYEMOTO O0BEKTa W
MOATOTOBKA TEXHHUKO-
SKOHOMHUYECKOTO 000CHOBaHUSA
CO3/IaHHS aBTOMATH3UPOBAHHOM
CUCTEMBI YIIPaBJICHUS
TEXHOJIOTUYECKUMH MPOIIeCCaMU

3HATh:
— HAY4HYIO
TEPMUHOJIOTHIO B
obOnacTu
MHKPOIIPOIIECCOPHBIX
CUCTEM YIPABIICHUS U
MIPUHIIMIIL 1704
IEHCTBUS,

— CITOCOOBI
ajipecaryu
HCIIOJIb3yEeMbIC B
MHUKPOKOHTpOJIIJIEpe
RASPBERRY PI.
yMeThb:

— COCTaBIIATh
HeOOoJIbIINE
Pa3BETBISIONIUECS
MIPOTPaMMEI Ha S3BIKE
IS
MHUKPOKOHTpOJUIEpa
RASPBERRY PI;

JICKIIHS,
CaMOoCTOSITEIbHA
st pabora,
nabopaTopHbIe
paboThI

VO,
P3,
OK3
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BJIA/IE€Th:
HaBBIKaMU
MIPOEKTUPOBAHHUS
CPEICTB
aBTOMATH3allUMd  Ha
OCHOBE
MHUKPOKOHTPOJIJIEPOB
tuna RASPBERRY
PI.

**- CokpartieHus (opM OIIEHOYHBIX CPEJICTB CM. B mpuiioxeHun 2 k PIT.
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1. HepequL OLCHOYHBIX CPECACTB 110 TUCHUIIINHE

IIporpaMMHO-JIOTHYECKHE KOHTPOJLIEPHI

HaumenoBanue [IpencraBnenue
No OLIEHOYHOTOCPE/IC KpaTkas xapakTtepucTuka OleHOYHOTO OLIEHOYHOTO CPEJICTBA B
oC TBA cpencTBa dOC
CpencTBO KOHTPOJIS, OPraHU30BaHHOE KaK
crieraibHas Oecesia e1aroru4eckoro
Vsl onpoc/  [pabOTHHKA ¢ 00y4YarOIUMCs HAa TEMBI, Bormpocsl no
1 co0eceoBaHue, [CBSI3aHHBIE C U3y4aeMOU TUCIUILIMHOMN, U TemMam/paszzenam
(YO) [pacCYNTaHHOE Ha BBIACHEHHE 00beMa 3HAHUM JIACLIUILIUHBI
00y4aroIerocs Mo OnpeeIeHHOMY pa3zeny,
Teme, npolseme U T.11.
Ok3ameHanoHHbIe (CPEeCTBO  NMPOBEPKM  3HAHWH, yMEHWH,  DK3aMEHAallMOHHBIC
ounetsl (Ob) HaBBIKOB. MOXeT BKIHOYATh  KOMIUIEKC OWJICTHI.
TEOPETUIECKUX BOIIPOCOB, 3amay,| Illkana oneHuBaHUS U
2 MPAKTUYECKUX 3aJaHHH. npoueaypa NpUMEHEHHS.
Keiic-3agaua (K3) | [IpoGnemHoe  3amanue, B KOTOpPOM | 3ajaHus Uil pelIeHUs
oOyuaroliemycss MpeAaaraloT  OCMBICIHTD Keiic-3a1au.
3 pealibHyI0 npodeccuonanbHo- | 1llkana oneHuBaHus U
OpPUEHTUPOBAHHYIO CUTYyalluIo, | MpoLeaypa MPUMEHEHUS
HEOOXOMMYI0 JJIi  pelIeHUs TaHHOMN
Kontponbhas padora| CpecTBO NpPOBEPKH yMEHHH TNpuMeHSATh | KOMIIEKT KOHTPOIbHBIX
(KP) MOJTyYeHHbIe 3HAHMS JUISL pEIIeHUs 3ajad | 3aJaHuil 1o BapHaHTaMm
4 OTIPEJIEIEHHOTO THIIA TI0 TEME WIIN pa3Ielry [Ikana oneHUBaHUS U
nporeypa NpuMEeHEHUs
OrneHka CHOCOOHOCTH CTY/AEHTa MPHUMEHHTh
Ha60paTOpHBIe MMOJIYYCHHBIC paHCEC 3HaHUA [JIs1 TPOBCACHUSA HepequL Ha60paTOpHLIX
5 dHaJIN3a, OIlbITa, 3KCIICPUMCHTA W BBIIIOJIHCHUSA
paboTst (JIP) [OCIICYIONIMX PACYETOB, & TAKKE COCTABICHHUS pa0oT i HX oCHameRHe
BbIBOJIOB
2. OnMcaHue OLEHOYHBIX CPEICTB:
TeMbl K3 | Konrp. YO Bomnp. k
pao. JK3aMEeHy
Beenenne. Bonpocsr | Bonpocsr 1-5
— 1,2

HUCTOPUUCCKHUC CBCACHU.

CucreMnl
epeBo/ia.

Tunsl MUKPOIIPOLIECCOPOB M KpaTKHe

JIBa THMa apXUTEKTYpbl KOMIIbIOTEPA.
CUUCTICHUS

U TpaBUia




JlaGoparopHnasi padora Ne 1
BriBon curnana Ha CBETOAMOHBIE

HHAUKATOPHI.

Bomnpocsr
1,2

Bompocsr 1-5

Tema 1. ApxurekTypa MEKPOKOHTPOJLIEpa
Raspberry Pi.

- CrpyKTypa naMstu Iporpamm.

- CrekoBasi aMsITh.

- Jlenenue namsTH TaHHBIX Ha OAHKU.

- O061acTh CUCTEMHBIX PETUCTPOB.

- [TpucBoenue UMEH pabounm
perucTpam.

Bormpocst
3,4

Bomnpocsr 6-8

JlabopaTopnasi padora Ne 1
BriBoz curnana Ha CBETOAMOHBIE

HHAUKATOPHI.

Bompocst
3,4

Bomnpocsr 6-8

Tema 2. Crpykrypa KOMAaH/{
MHKpPOKOHTpoJL1epa Raspberry Pi.

— Komanbt apu(METHIECKOTO
CIIO)KEHHSI ~ C  HENOCPEACTBEHHBIM U
PETUCTPOBBIM CIIOCOOOM aJIpecarii.

- Komanna JBOUYHO-JIECSITUIHON
KOPPEKITHH.

Bormpocsr
5,6

Bonpocer 9-14

JlaGoparopHasi padora Ne 2
PaGora ¢ noaTsaruBaromuMu u

CTATMBAIOIIMMU PE3UCTOPAMU

Bompocset
56

Bormpocsr 9-14

Tema 2. Crpykrypa KOMAaH/
MHKpPOKOHTpoJu1epa Raspberry Pi.

- KomaHp! BEIYUTAHUS.

- KomaHniel yMHOXKEHUSL.

- Jlornyeckue KOMaHIbI.

— KomaHnp! ciBura

Bormpocst
7,8

Bonpocsr 15-18

JlabopaTopHas padora Ne 3
[TonkmroueHue ynpaisomuX
TPAH3UCTOPHBIX KIIIOYEH

Bormpocsr
7,8

Bompocer 15-18

Tema 3. Komanab! ynpasJieHus.

- Komans! 6e3yciaoBHOTO nepexoa.

— Komange! ycmoBHOro nepexosa.

- Komanzapl BbI30Ba MOANPOrpaMMBI U
BBIXOJa U3 MOANPOTPaMMBbI.

- Komanst TECTUPOBAHUS u
¢dbopMupoBaHus 6uTa.

- KomaHp! cueTdnky.

— Komanpl cpaBHEHMsI 1BYX OaMT.

Bormpocst
9-14

Bonpocsr 19-23

JlabopaTopnasi paGora Ne 3
[Togxmrouenne YIPABIIFOIINX
TPaH3UCTOPHBIX KIHYEH

Bormpocst
9-14

Bonpocer 19-23

Tema 4. Opranusanusi HUKJIOB.

- KoMmaHapl ¢ KOCBEHHBIM CHOCOOOM
aJipecarivm.

— Hedwusnueckue peructpsl.

Bormpocsr
15-23

Bomnpocker 24-28
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- DU3NYECKUE PETUCTPBHI.
- [IporpaMMa  HaXOXJAEHUS  CYMMBI
qucen

— Jlenenne nByx0alTOBBIX YHCEIL.

JlabopaTopnasi padora Ne 4
[Toaxtoyenue u 06paboTKa CUrHANA C

MOTCHIUOMCTPHUYICCKOI'O AaTYUKa

Bormpocst
15-23

Bomnpocsr 24-28

Tema 5. OOpaGorka  CHMBOJILHOM
uHpopmManum.

- bnok-cxema anropurma Raspberry Pi
kozoB 1upp 0 — 9 u A — F B ux ABOUYHBIC
KOJBL.

— [Tonnporpamma nenenus Ha 10.

- ITognporpamma repeBoaa
0JIHOOANWTOBBIX YUCEN U3 JIBOUYHONU CHCTEMBbI
B JBOMYHO-JECATUYHYIO

Bompocst
24-27

Bomnpocer 29-32

JlaGoparopHnasi pabora Ne 4
[Toakmrouenne n 06paboTKa CUTHAJIA C

MNOTCHIHUOMCTPHUYCCKOI'O AaTYUKa

Bompocset
24-27

Bormpocsr 29-32

Tema 6. BbiBog uHpopManum Ha
HHAUKATOPBHI.

- Crarunueckuit METOJ BBIBOJIA
nHpopmanuu Ha cemucermenTHbie JKKU.

— JIMHAMHUYECKHM METOJI BBIBOJIA
nHpopmanuu Ha cemucermenTHole JKKU.

- BeiBoga nH(OpManum Ha MaTpUyHbIE
KKH.

Bormpocsr
28, 29

Bomnpocer 33-36

JlabopaTopnasi padora Ne §
HO)IKJHO‘IGHI/IG " YIIPABJICHUEC ABUT'aTCICM

IIOCTOSAHHOI'O TOKa

Bormpocsr
28, 29

Bompocsr 33-36

Tema 7. Bsoa uHpopmannu B
MHKPOKOHTPOJLJIEP B aHAJIOr0BoM gopmMme.
— [TpuHIMD IEeUCTBUS AIIT
MIOCJIEI0BATEIBHOTO MPUOIUKEHHUS.

- HazHaueHne CHCTEMHBIX PErucTpoB,
npeaHazHayeHHbIX s AL

- IIporpamma Uit BBOJA aHAJIOTOBBIX
CUTHAJIOB.

Bormpocst
30

Bomnpocsr 37-41

JlabopaTopnasi padora Ne 5
[TonxiroueHue M ynpaBieHUE IBUTaTEIEM

IIOCTOAHHOI'O TOKa

Bormpocst
30

Bomnpocer 37-41
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BapuaHT 3K3aMeHANMOHHOT0 OMJIeTa

MUHHCTEPCTBO HAYKU U BBICIIIETO OBPA30OBAHNS POCCUMCKON OEJEPALINI
DOEJNEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE BBICILLIEI'O
OBPA30BAHIA
«MOCKOBCKHW MOJMTEXHAYECKHWI1 YHUBEPCHTET»
(MOCKOBCKMI1 TOJIATEX)

dakynbTeT MaIIMHOCTPOCHUS, Kadeapa «ABTOMaTHKA U yIIPaBICHUE)»

Jucunnnrza «[IporpaMMHO-JIOTHYECKHEe KOHTPOIIIEPHI»

Ob6pa3zoBarenpHas nporpamma 15.03.04 «ABTOMaTH3anNs TEXHOIOTHIECKHX MIPOIIECCOB U MPOM3BOJCTBY,
OIT PoGoTH 1 pOOOTOTEXHUYECKHE YCTPOWCTBA

Kypc 4, cemectp 8

3K3AMEHAIIMOHHBINA BUIET Ne 1

1. OmpeneneHue u OTINYNE MUKPOKOHTPOIIJIEpA OT MUKPOTIPOIIECCOpa.
2. TlogkmrodyeHwe IBUTATENICH MOCTOSTHHOTO TOKA K MHKPOIIPOIECCOPY.

VY TBepIKIeHO Ha 3acefaHuH Kadeapsl «_ » 201_ r., mporokosn Ne __.

3aB. kadeapoit /A.B. Ky3nenos/

Ilepeyens BONPOCOB K 3Kk3aMeHy (Kox nposepsiemoii komnerennuu [TK-2, TTK-4)
1) Otnnure MUKPOKOHTPOJLIEPA OT MHUKPOIIPOIIECCOopa.
2) Ha3znaueHue BHIBOZOB MUKPOKOHTpOILIepa (Hanpumep, Raspberry Pi Uno Ha 6aze ARM 168).
3) Texuomoruu RISC, CISC onpenenenus, OTINYHS.
4) Tunosas 6J0K-cxema MHKpOKOHTposuiepa (Hanpumep, CPU AVR, Atmel).
5) TlocnenoBarenbHblil nepudepuitablii uarepdeiic SPI (Hasnayenue curaanos MOSI, MISO,
SCKL, SS).
6) VYcrpoiicTBO 1 paboTa MOPTOB BBO/A-BhIBOa MUKPOKOHTpOJIepoB AVR.
7) BapuaHTbI KOHpUTYpaLIUHU BBIBOJIOB MOPTOB (4 BapHaHTA).
8) HasnadeHue perucTpoB MUKPOKOHTPOJLIEPA.
9) Pexumsl Bxoasl: Hi-Z u PullUp.
10) Pexxumet Beixoga: DDRxn=1 PORTxn=0 u DDRxn=1 PORTxn=1.
11) MoaxroueHne CBETOIMO/1a K JIMHUU TOPTA BBO/IA/BHIBOJIA.
12) Cxembl MOAKITIOUEHHS MAJIOMOIIIHOTO CBETOIMO/Ia K JIMHUH TIOPTa BBO/Ia/BhIBOJIA.
13) INoakmroveHre TpaH3UCTOPA K JIMHUM TIOPTa BBO/IA/BBIBOJIA.
14) TloaktoueHre K MUKPOKOHTPOJIIEPY TPAH3UCTOPa n-P-N-THUTIA.
15) IMoakmrodeHus TpaH3UCTOPa N-P-N-THIA K JMHUY [TOPTA BBOIa/BBIBOA
16) Cxembl MOAKIIFOUEHHS KHOIIKU K JIMHUU MTOPTa BBOJIa/BBIBO/IA.
17) IloxkrodeHre Harpy3KH K JJMHUHM OPTa BBOZA/BBIBO/Ia KHOIIKHU C TIOATSHYTON ITMHOW MUTAHHS.
18) IMoakiroveHre Harpy3KH K JJMHUH OPTa BBOJIa/BBIBO/Ia KHOIKHU C TIOATSIHYTON 3eMJICH.
19) IIporpamMupoBaHue JOrHYECKUX KOHTPOILIepoB (s13b1k Raspberry Pi C).
20) Tursl JaHHBIX TPH TPOTPAMMHUPOBAHUN MUKPOKOHTPOJLIEPOB (s13bik Raspberry Pi C).
21) Oneparuu ¢ IepeMeHHBIMU TIPH TPOTPAMMHPOBAHHH.
22) ApudmeTrrueckre onepaTopsl.
23) Oneparops! cpaBHeHHs. [ToOuTOBas apupmeTnka.
24) bynea apupmMeTrKa. YBEINYSHNE I YMCHbBIIICHHE 3HaUeHUs1. KOHCTAaHTBI.
25) Yupapnsrome KoHCTpyKImu 1ipu nporpammupoBanuu (if, if...else, switch case).
26) uxkst (for, while, do...while).
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27) ®yHKIHUU ¥ TOAMPOrPAMMBI.

28) ®dyHkuu Mpeodpa3oBaHus THIIA JaHHBIX.

29) MaremaTtiueckue (QyHKIHH.

30) Amnapatusiii uatepdeiic UART mukpokontposuiepa Atmil (610k-cxema).

31) BpemenHas auarpamma nepeadu JaHHbIX Yepe3 nocieaoBatenbhbiii nopT (uarepdeiic UART).

32) Komanel 1uist mociaeaoBarenbpaoro mopra (Serial. ... end, print, read, available, flush, write).

33) [Iporpammuas smymsus UART.

34) Kondurypariust BX010B/BBIX0I0B IociIea0BaTebHOro mopra (pinMode, digital(Write/Read)).

35) Ananorossrii BBoa nanHbix U ALIIT (analogRead, analogWrite).

36) AHAIIOTOBBI BBIXOJ, HIMPOTHO-UMITYIIbCHAs Moay snus (ILIMM), ¢ moMompi0 IMUPOTHO-
UMITyJILCHOTO MPeoOpa3oBarTers.

37) CrientnaibHbIe TIPOrpaMMHBIE (DYHKIIHH.

38) Moayns Motor Shield, Hasnauenue, 0003HauCHHUS JEMEHTOB, IOJKIIOYCHUE IEPUPECPHH.

39) Texuuueckue xapakrepuctuku Motor Shield.

40) YpaBiieHrue JBUTATEIISIMU IOCTOSTHHOTO TOKA.

41) IoaxmoyeHne qBUraTesei MoCTOSHHOTO TOKa.

Kpurepun onenku:

- CTYACHT OJOIIYCKACTCA O 3K3aMCHA IIPpU CAAHHBIX Ha60paTOpHI>IX pa60TaX u

Keiic-3a/1aue ¢ pe3yapTatoM Baiie 60%;

- OLEHKa «OTJMYHO» BBICTABJISETCA IMpPU TOJHBIX OTBETaX Ha
TEOPETUYECKUX BOMPOCA U MPABUIBHOM PEIICHUU 33]1a4u;

- OLEHKa «XOpPOWIO» BBICTABIIACTCS MPH HE TOJHBIX OTBETAaX Ha
TEOPETUYECKUX BOMPOCA U NMPABUILHOM PEIICHUU 33]1a4U;

2

2

- OCHKAa «YAOBJETBOPUTECJIbHO)» BLICTABIIACTCSA IIPU oIMOKax B OTBETAaX Ha

2 TEOPETUUECKUX BOIPOCca U OIIUOKaX B PEIICHUU 3a]1auu;

- OINCHKa «HE€ YAOBJETBOPHUTECJIbHO)> BLICTABIIACTCA IIPH HC IIPABHUJILHBIX

OTBETax Ha 2 TCOPCTUUCCKUX BOIIPOCA YU HC ITPABUJIBHOM PCHICHWH 3aJa4u.
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Oopa3upbl keiic 3agau (IK-2, I1K-4)
Bapuanr 1.
VYcnoBue: peaan30BaTh CYUNTHIBAHUE COCTOSIHUS KHOTIKH, MOJIKIIOYEHHON K IIU(PPOBOMY BXOTY
(xoHTaKT 12) U pe3ynbTaT 0TOOPa3UTh ¢ MOMOIIbIO cBeToAMoa. [Ipy HakaTuu Ha KHOTIKY
CBETO/IMO/I TACHET, a MIPH OTITYCKAHUH — 3aropaeTcsl.
Hcxonupie nanywle: Cxewma:
1. ITnata Raspberry Pi. R T
2. IlaHens ¢ KOHTAKTHLIMHU THE3IAMU.
3. KHormka
4. JIBa ruOKUX MOHTQ)XHBIX TIPOBOJA 5 CM.

waces 1y @

SASGIIW DAZINE

3ananue: pa3paboTarh (a) JUCTHHT MporpaMMbl U (0) SJEKTPUUECKYIO CXEMY MOIKIIOYCHUS
BHYTPEHHHUX MOJATATHBAIONIETO PE3UCTOPA M 3AIIUTHBIX AUOI0B K KOHTAKTYy BBOJIa/BBIBOJIA.
Bapmuanr 2.

VYcnoBue: peanu3oBaTh CUUTHIBAHHE COCTOSIHHS KHOIIKH, MOJKIIOYEHHOW K KOHTAKTy OOmIei
mmHbl ( o6mei mmHbl (GND), ¢ ucnonb3oBaHueM BHELIHEro corjacyromiero pesucropa. Ilpu
Ha)KaTUH Ha KHOIIKY CBETOJIMO]I TaCHET, a MPH OTITyCKAHWU — 3aropaeTcsl.
Hcxonnble naHHbIE: Cxema:

1. INnara Raspberry Pi. T R

2. ITanenb ¢ KOHTAKTHBIMHU
THE3/IaMH.

3. Knomnka

4. Tpu ruOKMX MOHTAKHBIX
nposoza 10 cm.

5. Pe3ucrop 10 kOm.

'
an.nolu‘lnﬁa.n .

R R |

D R
B

i v @

BL234% s

>
.............é.‘i....

3amanue: paszpaborarh (a) JUCTHHT TpOrpaMMmbl B (0) SIEKTPUUECKYIO CXEMY TMOIKITIOYCHUS
COTJIACYIOIIETO PE3UCTOPa U KHOTKH.

Bapuanr 3.

YcnoBue: peannu3oBaTh CUNTHIBAHHE COCTOSHUS KHOMKU, TIOJKITIOYEHHON K KOHTAKTy HaMPsHKEHUS
rmutauus VCC (+5 B), ¢ ucnonp30BaHUEM BHEIITHETO TOITATHBAIOIIETO pe3nucTopa. [Ipy HakaTuu
Ha KHOTIKY CBETOJIMOJ TaCHET, a MPU OTITYCKAaHUU — 3aropaeTcsl.

HcxonHsle naHHBIE: Cxema:

1. Ilnara Raspberry Pi.

2. [Tanenb ¢ KOHTAaKTHBIMU THE3aMH.

3. Knomnka

4. Tpu THOKUX MOHTaKHBIX IMPOBOAA

10 cm.
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5. Pesucrop 10 kOm.

3anmanue: pa3paboTaTh (a) JUCTUHT MPOTPAMMEI U (0) IIMEKTPUUYECKYIO CXEMY MOAKITFOYCHUS
COTJIACYIOLIETO PE3UCTOPA M KHOIIKH.

Kpurepun onenkn:

- OTYET IO Kec 3a/1aue COCTABIISAETCS MOArPYNIION CTYJEHTOB U3 5-6 4enoBeK;

- KOKIBIA CTYIECH NMOATPYIIBl JEMOHCTPUPYET IMPAKTUYECKHE HABBIKM U TEOPETHYECKHE
3HAHUA [0 KAXJIOMY IIYHKTY KEHC 3a7a4u;

- OLICHKAa «He 3a4YTeHO0» BBbICTABIIETCS CTYIEHTY, €CIIM OH HE CMOI peaju3oBarb 3 H3 5
IIYHKTOB 3a/IaHHH;

- OLICHKA «3a4TEHO0» BBICTABIISIETCSA CTYIEHTY, €CJIM OH CMOI PEaJIn30BaTh BCE 5 IyHKTOB
3a/IaHMM 110 BAPUAHT.
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IlepeyeHb BapUAHTOB 3aJaHMI AJI51 KOHTPOJIbHOH PadoThI

Bapuanr 1. Hanncath KOMMeHTapHH K JUCTHHTY IIPOrpaMMbI Ha si3bike Raspberry
Pi C u cocTaBUTH €€ AJIT'OPUTM. JIuctunr IMporpaMmsbl IIPCACTABIICH HUKC:

iIf (pinAnaloginput < 100)

{doFunl();}

else if (pinAnaloglnput >= 150)

{doFun2();}

else

{doFun3();}

BapuanT 2. Hanimcath KOMMEHTapUH K JIMCTHHTY TIPOTPaMMEI Ha si3bike Raspberry
Pi C u cocraBuTh ee anroput™. JIMCTHHT IpOrpaMMbl TIPEACTABICH HUXKE:

int PWMpin = 10;

void setup()

{}

void loop()

{ for (int i=0; i <= 255; i++)

{ analogWrite(PWMpin, 1);

delay(10);}

¥

BapuanTt 3. Hantrcath KOMMEHTapuH K JJUCTUHTY TPOTPaMMBI Ha si3bike Raspberry
Pi C u cocraBuTh ee anroput™. JIMCTHHT MpOrpaMMbl TIPEACTABICH HUXKE:

for (x = 0; x < 255; x ++)

{digitalWrite(PWMpin, x);

sens = analogRead(sensorPin);

if (sens > threshold)

{x=0;

break;}

delay(50);}

Kpurepuu oueHku:

- OLICHKAa «HE 3a4YTEHO0» BBICTABIIETCS CTYACHTY, €CIM OH YKa3ajl He
MpaBUJIbHBIE KOMMeHTapuu s 6onee 60 % koma M HEe BEPHO COCTAaBHII OJIOK-
CXEeMy aJropuTMa;

- OLICHKA «3a4YTEHO» BBICTABISICTCA CTYICHTY, €CJIM OH YyKa3aj MpaBUJIbHBIC
KOMMeHTapuu 1iist 0osee 60 % Koaa U BEpHO COCTABHII OJIOK-CXEMY aJITOPUTMA.
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[Ipunoxxenne 3
K paboueii mporpamme

Ilepeyensb 1a00paTOPHBIX PadoT

Ne Kon-Bo
HanmenoBanue OcHanienue
n/n JacoB
CreHp c

JlabopaTopnasi paGora Ne 1

1 |3 MUKPOKOHTPOJIJIEPOM 3

BIBOJI CUTHAJIa HA CBETOIMOTHBIC HHIUKATOPHI.
U CBETOJINOJIbI

JlaGoparopHasi padora Ne 2 Crenp ¢

2 PaboTa ¢ MOATATMBAIOIMMU M CTATMBAIOMIMMH | MUKPOKOHTPOJLIEPOM 3
pesncTopamn Y PE3UCTOPHI
Jlaboparopnas padora Ne 3 Crenp ¢

3 IToaknroueHne yIpaBsiOIUX TPAH3UCTOPHBIX | MUKPOKOHTPOJIEPOM 4
KJTIo4eH Y TPAH3UCTOPAMHU
JladbopaTopnas padora Ne 4 Crenp c

4 Ilonkmouenne wn  00paboTka curHaza ¢ | MUKPOKOHTPOJIJIEPOM 4
MOTCHIHUUOMETPHUICCKOI'0 JaTUUKa u HOTGHHI/IOMGTp
JlaboparopHasi padora Ne 5§ Crenp ¢

5 [TogkiroueHne W ynpaBi€HUE JIBUTATEIEM MHUKPOKOHTPOJICPOM 4
IIOCTOAHHOTO TOKA U DJICKTPOJABUTATCIIN
Htoro 18
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[Tpunoxenue 4
K pabouei mporpaMmme

AHHOTanMs padoueii nporpaMmbl JAUCHUILIUHBI «IIporpaMMHo-I0THYecKHe

KOHTPOJIJIEPHD» 10 HANPABJEHUIO MOATOTOBKH
15.03.04 «<ABTOMATH3AIUSI TEXHOJOTHYECKHUX NMPOIECCOB U NMPOU3BOICTBY
(Paxanasp)

1. Ha3Banue, Ha3Ha4Y€HHE, CTPYKTYpa, COJEPKAHUE TUCLIUILTAHBI

1 | HaumeHoBaHMEe AUCIUILTNHBI IO yueOHOMY miany | [IporpammHo-10rHYecKue
KOHTPOJIEPHI
2 | Ilporpamma crienimanurera 15.03.04 «ABTOoMaTHu3aus
TEXHOJOTUYECKHX MPOIECCOB U
TIPOU3BOJICTBY
3 | O6pazoBarenpHas mporpamma (mpoQuIib) Po6oThI 1 pOOOTOTEXHUYECKHE
YCTPOMCTBA
4 | Yposenb u popma 00yueHus bakanaBp, ounas
5 | Cemectp 00yueHus 6
6 | TpynoeMkocTh 1o yueOHOMY ILIaHY (3.€.)
Bcero 3aueTHbIX eIUHUIL 4
Bcero gacos, 144 gac
U3 HUX:
1. AynuTopHble 3aHITHS, B TOM YHUCIIE: 54 gac
- nexuuu (JI) JI-18 wacoB
- ceMuHapsbl 1 npaktuyeckue 3auatus (11/C) I1-18 vacos
- 1aboparopHble pabotsl (JIP) JIP-18 yacos
7 | Buasl camocTosiTenbHOM paboTHI CTY/IEHTOB: -
kypcoBoii npoekT (KII), kypcoBas pabora (KP),
pacuetHo-rpadudeckas padora (PI'P), pedepar
(PD)
8 | ®opmer artectanun: 3x3amed (), 3auert (3), 2
ApYyrue
9 | OcHOBHBIE pa3/eiibl AUCHUIIINHBI:

BBenenue. Tunbsl MUKpPOIMPOILIECCOPOB M KPAaTKHUE UCTOPUUECKHUE CBeIeHU. J[Ba TuIa
apXUTEKTYpbl KoMIbtoTepa. CHUCTEMBI CUMCIEHMS M NpaBwia nepesojga. Tema 1.
Apxurtektypa MHKpokoHTpoiutepa Raspberry Pi. CTpykTypa mamsTé MOpOrpamM.
CrexoBast mamsTh. JleneHue mnamsATH AaHHBIX Ha OaHkd. OOIACTh CUCTEMHBIX
peructpos. [IpucBoeHne nMeH pabounuM perucTpam.

CtpykTypa KoMaH] MHUKpokoHTposutepa Raspberry Pi. Komanabsl apudmerndeckoro
CIIO)KEHHUSI C HEMOCPEICTBEHHBIM M PETUCTPOBBIM criocoOoM azapecaruu. Komanna
JBOUYHO-IECATUYHON KOoppeKuuu. Komannabl BbelumTaHus. KoMaHIbl yMHOKEHWS.
Jlornueckne komanapl. Komannel cnaBura Komanzael ympaBineHusa. Komanpabl
Oe3ycnoBHoro mepexona. Komanael ycioBHoro mnepexoja. Komanabl BbI30Ba
MOANPOrpaMMBl M BBIXOJAa M3 mnoanporpaMMmbsl. KomaHzasl TECTUpOBAHUSA U
dbopmupoBanus Oura. Komanmel cuerumku. KomaHnbl cpaBHEHHsS] ABYX OailT.
Opranuszanust nukiaoB. KomaHzapl ¢ KOCBEHHBIM — CIIOCOOOM  ajpecalyi.
Hedwuznueckue peructpsl. @usnueckue perucTpsl. [IporpamMma Hax0XaeHHUS CyMMBI
grcen. [lenenne nByxOaiToBBIX umcen. OOpabOTKa CHUMBOJIBHOW HH(MOpMAIUH.
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brok-cxema anroputma Raspberry Pi komoB mudp 0 — 9 u A — F B ux aBOHYHBIE
konel. ITogmporpamma nenenus Ha 10. Iloxmporpamma mepeBoja OgHOOANTOBBIX
yuced U3 JBOMYHOM CHUCTEMBI B JBOMYHO-IAECATUYHYIO. BwiBon mHpOpManuu Ha
uHauKaTopel. CTaTUYeCKHl METOA BBIBOJIAa HH(POpPMAIMM HA CEMHUCETMEHTHBIC
KKW. [JIunamudeckuili MeToa BbIBOJa MH(MoOpManuu Ha cemucermeHTHbIe JKKI.
BeiBoga uHpopmammum  Ha  Marpuunble JKKW. BBox uHdopmanuu B
MUKpPOKOHTpoJiep B aHaioroBod  ¢opme. Ilpunuun  peiictBus AT
MOCJICIOBATEIILHOTO  TIPHOJIMIKEHUS. Ha3znauenue CHCTEMHBIX PETHCTPOB,
npeanasHadyeHHbIX i1 AL ITporpaMmma aJist BBOJIa aHaJIOTOBBIX CUTHAJIOB.

2. TpeOoBaHMs K HaUaIHHON MOJTOTOBKE U PE3yIbTaTaM OCBOCHUS JUCIUILITNHBI

1 TpebGoBanus k YpoBeHb 3HaHUI BBIITYCKHUKA MO HAIIPABJICHUIO
YPOBHIO ITIOAT'OTOBKH | CIICOUAINUCTA I10 CIICHUAJIbBHOCTAM TCXHOJOTHYCCKOI'O
K U3YYCHUIO npoduist
JUCHUIIIIMHBIL.
1.1 | Hannume He tpebyercs
CIiIcnaJIbHbBIX
KOMIIETEHLIA
1.2 | JlomxeH 3HaTh — Hay4YHYI0 TEPMHHOJIOTHIO B OOJIACTH MHKPOIIPOLECCOPHBIX
CHCTEM YIPABICHHUS U TPUHIIMII UX ACHCTBUS;
— apxutektypy MukpokoHTpoiepa RASPBERRY Pl ¢
Mukponporeccopom ARM
- CrmocoObl ajapecallid W KOMAaHIBl, HCIONb3yeMblEe B
mukpokoHTposiepe RASPBERRY Pl
1.3 | JlomxeH ymeTh — COCTaBJISITh HEOOJIBLINE PA3BETBISAIOLIMECS IPOTPAMMBI Ha
A3bIke 111 MUKpokoHTposiepa RASPBERRY PlI;
- 3arpyxatb B flash-namsaTe yueOHOrO CTEH1a U 3amycKaTh Ha
BBINOJIHEHHE B yYeOHOM CTEH/Ie
1.4 | JloJokeH BIAJETh HaBBIKAMU MIPOCKTUPOBAHUS CPEACTB aBTOMATHU3AIUHU H
yIpaBJIEHUs] Ha OCHOBE MUKPOKOHTPOJUIEPOB THIIA
RASPBERRY PI.
2 Pesynbrathsl CrocoOHOCTBIO y4yacTBOBaTh B ITOCTAHOBKE LeJed MpPOEKTa
OCBOEHHSI (mporpammBbl), €ro 3a1a4 MpU 33aJaHHBIX KPUTEPHUSX, LEIEeBBIX

(GyHKUUAX, OTrpaHMYEHUSAX, pa3pabOTKe CTPYKTYphl €ro
B3aMMOCBSI3€H, ONPENEICHNN TPUOPUTETOB pEIICHUs 3a1ad C
y4eToM IPaBOBBIX u HPaBCTBEHHBIX aCIIeKTOB
npoecCHOHANBbHOM JIeATENbHOCTH, B pa3pabOTKe MPOEKTOB
U3JeNUil ¢ y4eTOM TEXHOJIOTUYECKHX, KOHCTPYKTOPCKHUX,
OKCILTYyaTalluOHHBIX, 3CTECTHYECCKHUX, SKOHOMUYECKUX u
yIpaBJIEHYECKUX MapaMeTpoB, B pPa3pabOTKe MPOEKTOB
MOACPHU3AINN HeﬁCTBYIOIHHX IMPONU3BOJACTB, CO3JAHUHU HOBBIX,
B pa3pabOTKe CPelICTB W CHUCTEM aBTOMATU3ALUU, KOHTPOJI,
JWAarHOCTHKH,  WCIBITAHWM,  YNpaBIEHHS  MPOLECCaMHU,
KU3HEHHbIM LHUKJIOM TPOJIYKIMH M €€ KayecTBOM B
COOTBETCTBHUH C TEXHUYCCKUMU 3aaHUAMU U HCIIOJIb30BAHUEM
CTaHJApPTHBIX CpCACTB aBTOMaTHU3alluu pacucToB n
npoekTupoBanus (IK-4)

CIIOCOOHOCTBIO BBIGI/IpaTB OCHOBHBIC U BCIIOMOT'aTCJIIBHBIC

JTACIUATUINHBI
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MaTepUaIbl JJIs1 U3TOTOBJICHUS M3ICNIN, CIIOCOOBI peain3alium
OCHOBHBIX TCXHOJIOTMYCCKHUX NNPOUCCCOB, AHAITUTUYCCKUC U
YHCJICHHBIC METO/IbI TIPU Pa3pabOTKe UX MATEMATHUECKUX
MOHeHeﬁ, MCTObI CTAHAAPTHBIX HUCHOBITAHUH 110 OIpCACIICHUIO
(HU3UKO-MEXaHUUECKMX CBOMCTB M TEXHOJIOTHUECKHX
oKa3aTeiie MaTCpHraJIOB U 'OTOBLIX H3I[eJIPII>i, CTaHJApTHBIC
METO/IbI UX TPOCKTHPOBAHHSI, IPOTPECCUBHBIC METOIbI
skcruryararuu u3nenuit (IMK-2)

2.1. | bynyt [1K-2, TIK-4
chopMHUPOBaHBI
KOMIICTCHIIMU B
COOTBCTCTBHU C
®I'OC u yueOHbIM
IJIaHOM
2.2. | Yuammiics — 3HaHUs Hay4YHOM TEPMUHOJIOTHH B obnacTu
MPHOGPETET 3HAHMS | MHKPOTIPOLECCOPHBIX  CHCTEM  YNPAaBICHAS M TPHHLMI HX
U yMeHHUS: JCWCTBHS;
— apxuTeKTypy MukpokoHrpouiepa RASPBERRY Pl ¢
Mukponpoueccopom ARM
- CIIOCOOBI aipecaliii ¥ KOMaH/Ibl, UCTIOJIb3yEeMbIC B
mukpokoHtpoiuiepe RASPBERRY Pl,
— COCTaBJICHHE HEOOJIBIINX PA3BETBISIONIMXCS IPOTPaMM Ha
s3bIKe U1t MEKpokoHTposuiepa RASPBERRY P,
- 3arpy>kaTh B flash-mamsTe yueOHOTO CTEHIA M 3aITycKaTh Ha
BBINOJIHEHHE B y4eOHOM CTEH/JIe
2.3. | Yyammiicst oBiajieeT | NPOEKTUPOBAHHS CPEACTB aBTOMATU3aLUH M YIPAaBIEHHUs Ha

HaBBIKaMU:

OCHOBe MUKpOoKOHTposutepoB THa RASPBERRY PI.

3. CocrtaButenb(1) IpOrpaMMBbl:

Ho11., k.T.H. Apxunos M.B.

4. TlporpaMmMa yTBEpK/I€HA Ha 3aCelaHUH y4eOHO-METOANYECKOW KOMUCCHU

MaIIMHOCTPOUTEIBHOTO (paKyIbTeTa

201  roma
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