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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUII ITPAKTHUKWN. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHWSA
Iens M3ydeHns TUCIUITIAHEL - m3ydeHne ocobernoctelt RISC- n CISC-apXuTekTyp COBpeMEHHBIX MUKPOIIPOIIECCOPOB
oOmiero Ha3HaYeHUs1 U BO3MOXKHOCTe ARM-1porieccopoB, Kak OCHOBHOI M1aT(hOpMbl B MOOUIIBHBIX MIPUIIOKECHUAX U
BBICOKOMPOU3BOAUTENBHBIX BBIYUCIUTENBHBIX CUCTEMAX.

3amaun U3yueHHs JUCUUIUTMHBL:

- OIleHKa BO3MOKHOCTel u onpenenerue chep npumereHus RISC- u CISC-nporeccopoB B MOOHIBHBIX TPHIOKEHHAX U
BBICOKOIIPOM3BOIUTEIIBHBIX CHCTEMAX C Y4ETOM OCOOCHHOCTEH MX apXUTEKTYp;

- yMeHHUe pa3pabaThiBaTh alapaTHbic U MPOrPAMMHBIC KOMIOHESHTHI HH(POPMAIIMOHHO-YIIPABIISIOIINX CHCTEM Ha OCHOBE
nporieccopoB ARM Cortex-M3/M4;

- NpHOOpEeTEeHNe HABBIKOB CO3/IaHMUSI IPOrPAMMHOI0 00ECIIEUEHNUS ¢ TOMOIIBIO MHTETPUPOBAHHBIX CPEACTB Pa3pabOTKH U
OTJIaIKU IIPOrPAMM.

2. MECTO JUCIUIVIMHBI MO AVJIA, TPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOMU ITPOT'PAMMBbI

Hukn (paznen) OIT: | b1.B

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | BBeaenue B uudpoByto 06paboTKy CUTHAIOB

2.1.2 | OCHOBBI KOHCTPYHPOBAHHUS CPECTB BBIYUCIUTEIBHON TEXHUKH

2.1.3 | CxeMoTexHuKa

2.1.4 | Y3161 1 ycTpOHCTBA CHCTEM TEJIEKOMMYHUKALIAN

2.1.5 HpOI/IBBO}ICTBeHHaﬂ MpaKTUKa: TEXHOJOTHYCCKAas (HpOGKTHO-TGXHOJTOFI/I‘ICCKaﬂ) IMpaKTUKa

2.2 | JucuMminHbl (MOTY/IN) ¥ MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM THCHUILIAHBI (MOAY/Is1) HE0GX0MUMO KaK
npeamecTByoNIee:

3. KOMIETEHI[UY OB YYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTIINHBI
(MOJIYJISI, TPAKTHKH)

YK-3: Cnocob6en OCYIIECTBJISAAITH CONMAJIBHOE B3aUMOEeCTBHE U p€aan30BbIBATH CBOIO POJIb B KOMaHA€

VK-3.1: 3namo: ocnosHule npuemsl U HOpmovl COYUaIbHOCO 63auM0@€ﬁCWl6‘uﬂ,’ OCHOBHbIE NOHSMUSL U MENOObl KOH¢/ZMK7’V!O/ZOZMM,
MEXHOI02UU MENCTUYHOCIHOU U zpynnogoﬁ KOMMYHUKayuu 6 0e1060M 83aUMOOCUCEUL.

PesynmeraTel 00ydeHns: 3HaET MPUHINIIEI OCYIIECTBICHUS PaOOTHI B KOMaH e Pa3pabOTIMNKOB anmapaTHO-TIPOrPaMMHBIX CHCTEM,
CpPE/CTBA OPTraHMW3aIMN KOMAaHAHON paboTEI, OIIEHKH PadOTHI KaXIOT0 WiIeHa KOMAH B, ITPaBMa 0(pOPMIICHHS IIPOTPAMMHOM
JIOKYMEHTallUU

VK-3.2: Ymemn: ycmanagiusame 1 noo0epiicusams KOHMAaKmol, obecneyusaroujue yCneunyo pabomy @ KowleKmuse; 3¢hQexmusHo
63AUMOOEUCMB08AMb C OPY2UMU YTIEHAMU KOMAHObL 8 YACMU 00MEHA UHPOpMayuel, 3HAHUAMU, ONLIMOM U NPE3eHMAayuu
Pe3yIbmamog pabomol KOMaHObl, Y4UMbleams 6 C60ell 0esmelbHOCMU 0COOEHHOCMU NOBEOEHUs PA3IUYHBIX Kame2opull 2pynn
Jooetl, ¢ Komopslmu pabomaem/83aumooeticmayen.

Pesynbratel 00yueHus: 3HAeT OCHOBHBIC KOMIICTCHIIMH COTPYIHHKOB, HEOOXOAUMBIC AJIsl YCIICIIHONW KOMAaHHOM pabOThI HaJ
MPOEKTaMH B 00JIACTH CO3/IaHHS BCTPAUBACMBIX CHCTEM, YMEET pa3rpaHNIMBaTh OTBETCTBEHHOCTD YWICHOB KOJUICKTHBA 32
pa3IMYHbIe YacTH O0IIero pe3yabraTa, ymeeT (GOopMyIUpOBaTh TPEOOBAHUS K KBATU(HUKAIIMNA COUCKATECH paboThI

VK-3.3: Brademu: npocmetivuumu Memooamu u npuemamu CoyuaibHo20 83aumooeiicmeausi U pabomovl 6 Komaoe.

PesynbraTel 00yueHus: Brnameer MeTogaMu COBMECTHOTO UCTIONIF30BAHUS M PEJAKTHPOBAHUS MIPOTPAMMHOTO KOJIa U CXEMHOM
JIOKYMEHTAIU{

YK-6: Crioco0eH ynpaBJsiTb CBOMM BpeMeHeM, BHICTPANBATDH U PeaIN30BbIBATH TPAEKTOPHIO CAMOPA3BUTHS HA OCHOBE
TMIPHHIIMIIOB 00pPa30BaHUS B TeUeHHE BCeil KN3HH

VK-6.1: 3uamo: ocnognvle npuemul dghpekmusnoco ynpaeienust CoOOCmMEeHHbIM BPEMEHEM,; OCHOBHbIE MEMOOUKU CAMOKOHMPOI,
camopassumus u CamooopaA308aHUs HA NPOMAHCEHUU BCEUl HCUSHU.

PesynbraTe! 00y4eHus: 3HaeT COBpEMEHHbIE TEHACHINH B PA3BUTHHU BCTPAHBAEMbIX CUCTEM, XapaKTePHOE BPEMsI BEITTOTHECHHS
Pa3IMYHBIX ONlepaluii B pa3paboTKe MPOrPaMMHOrO U alapaTHOro 00ecrieyeH s MUKPOIIPOLIECCOPHBIX CHCTEM B 3aBUCHMOCTH OT
KBaJIM(DMKALMN MCTIOJIHUTEIICH Ha HauallbHOM 3Tarie paboThI HaJl 3a1a4eii

VK-6.2: Ymemv: aghghexmueno nianuposams u KOHMpOIUpo8ams cOOCmMeeHHoe 8pemsi; RIAHUPOSams nepCnekmueHble yeu
CcobCMBeHHOU 0essmeNbHOCIU C Y4emoM YCI08Ull, CPeOCms, TUYHOCTHHBIX 803MOHCHOCME, SIMAN08 KAPbepHO20 POCMA, 8PEMEHHOU
nepcnekmugsbl pas3gumust OesimeibHOCmu U mpeboeanuil poiHKa mpyoa,; UCNOIb308amb MemoObl CaMOPe2yNAYUU CaMOPA3EUMUsL U
camoooyuenus.

Pe3ynbraThl 00yUeHUs: YMEET OIICHUBATh BPEMs BBIITOJHEHHUS 33184 10 MPOSKTUPOBAHUIO aNapaTHO-MPOrPAMMHBIX CHCTEM Ha
0a3e MUKPOIPOIIECCOPOB (TPEKIE BCETO - OJHOKPUCTATHHBIX MEKPOKOHTPOJUIEPOB) B 3aBUCUMOCTH OT KBaTH(pPUKAIIUH
HUCITOJIHUTEIIEN




VK-6.3: Brademv: memoodamu ynpagieHusi COOCMEEHHbIM 8peMEeHeM; MEXHOI0SUAMU NPUOOPEeHUs, UCNOIb308AHUSL U OOHOBIIeHUS
COYUOKYIbIMYPHBIX U NPOPECCUOHATILHBIX 3HAHUT, YMEHUL U HABLIKOS, MEMOOUKAMU CAMOPA3GUMUS U CAMO0OPA308AHUSL 8 MeYeHUe
6cell HCUZHU.

PesyneraTel 00yuenns: Braneetr meTogamu ynpasieHnss cOOCTBEHHBIM BpEMEHEM, OCHOBHIBASCH Ha 3HAHUSAX O COBPEMEHHBIX
crocodax MPOeKTHPOBAHUS AIMAPATHO-IIPOrPAMMHBIX CHCTEM Ha 06a3e OAHOKPHCTAIBHBIX MUKPOKOHTPOJIIECPOB, 00 HCTOYHUKAX
uH(popMaLUK AJIs OBIIAJICHUS HOBBIMU HAaBBIKU B 00J1aCTH pa3pabOTKU BCTPAaUBAEMBIX MUKPOIPOLECCOPHBIX CUCTEM

IIK-6: Cnioco6eH ynpaBJsiTh MPOEKTAMH Pa3padoTKH U MOJEPHU3ALMNYN CHCTEM, BHIABJISATH PUCKH, YIPABJIATH NMPoOLEecCAMU
Pa3padoTKH M CONPOBOKIEHUA TPEOOBAHUM K CHCTEMAaM U YNIPABJISTh KA4eCTBOM CHCTEM

TIK-6.1: 3nams: npunyunst u Memoouvl ynpasgneHus npoeKmamu paspadomxu u MOOepHU3AYUL CUCIEM, BbIABNIEHUs PUCKOS,
VIPaseHUst RpoYeccamu paspabomKu u COnpoBoICOeHUs: Mpebdo8anull K CUCIEMAM U YIPAGISANb KAUeCmeoM CUCHIEM.

PesynbraTel 00yueHus: 3HaeT NPUHLUIIBI K METOABI YIIPABICHHUS IPOSKTaMHU pa3pabOTKU U MOJEPHU3AIINH BCTPAauBAEMbIX
MHUKPOIPOLIECCOPHBIX CUCTEM YIIPABIEHUS, OCHOBHBIE PUCKH, CBS3aHHBIE C BEIOOPOM THUIIOBBIX AllapaTHBIX U MPOTrPaMMHBIX
taTdopmM 11 pa3paboTKH, COBpeMEHHBIE TPeOOBaHNUS K (DYHKIMOHAIBHOCTH, KA4eCTBY BBIITOJHEHHS BO3JIOKEHHBIX (DYHKITHH,
HAJIeKHOCTU ¥ CTOUMOCTH BCTPAUBAEMbIX MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABICHUS

IIK-6.2: Ymemu: ynpasnams npoekmami paspabomxu u MoOepHUu3ayuy CUCmeM, 8blasiams PUCKU, YIPABIAMb NPOYeCCAMU
Pas3pabomKu u COnPOBOACOEHUs MPeOOBAHUU K CUCTNEMAM U YRPABIAMb KAYeCHEOM CUCTIEM.

PesyneraTel 00ydeHHs: YMEET YIpaBiIATh IPOSKTaMH pa3paboTKH, MOACPHU3AINH U TIOAICPIKKH BCTPAHBAaEMbIX
MUKPOTPOIIECCOPHBIX CHCTEM

IIK-6.3: Braoemv HagbiKoM. YNpagieHus npoekmamu paspadomxu u MOOepHU3AYUYU CUCTHEM, BbIABNEHUS PUCKO8, YNPABIeHUs
npoyeccamu paspabomku u COnPoOBOACOeHUs: MPedOGAHUU K CUCEMAM U YIPAGISNG KAYeCmEeoM CUCHEM.

Pesynbrate! 00y4eHns: Brageetr HaBbIKaMU pacHpeieNleHus 3a1a4 MEXK/Iy UCTIOTHUTEISIMH, BBISBICHUS U IPEOIOTICHHS CIIOXKHOCTEH
B pa3pabOTKe BCTPanBaEMbIX MHKPOIIPOLIECCOPHBIX CUCTEM

ITIK-8: YnpaB/eHue NporpaMMHO-aNNAPaTHBIMH CPeACTBAMU HHGOPMALIMOHHBIX CJ1y:K0 HH(POKOMMYHHKALIMOHHOM
CHCTEMbI OPraHU3ALHH

IIK-8.1: 3nams: memoOobl u cnocodsl ynpasienus npocpammHo-annapamubilmu cpedcmeamu UHPOPMAYUOHHBIX CIYHCO
UHPOKOMMYHUKAYUOHHOU CUCEMbl OP2AHUAYUU

PesyneraTel 00yueHHs: 3HAET METOIBI M CIIOCOOBI YIIPABIICHUS TPOTPAMMHO-ANAPATHBIME CPEICTBAMH HH()OKOMMYHUKAIMOHHOI
CUCTEMBI OpTraHu3aIiy, 0A3UPYIONMMHUCS Ha BCTPAUBACMBIX MHKPOIIPOIIECCOPHBIX CUCTEMaX

IIK-8.2: Ymemu: ynpasname npocpammHo-annapamubiMu cpeocmeamy UHGOPMAYUOHHBIX CIYHCO UHPOKOMMYHUKAYUOHHOU
cucmembl op2aHu3ayuu

Pesynbrate! 00y4eHus: YMeeT ynpaBisTh IPOrpaMMHO-aIIIapaTHBIMU CPEICTBaMH HH()OKOMMYHHKAIIUOHHOH CHCTEMBI
opraHu3aiuu, 6a3upyroLIUMICS Ha BCTPauBAEMBIX MUKPOIPOLIECCOPHBIX CUCTEMAX

IIK-8.3: Braoemv: Hagvlkamu ynpagieHus npocpamMmMHO-annapamublmMu cpedcmeamu UHGOPMAYUOHHBIX CLYHCO
UHDOKOMMYHUKAYUOHHOU CUCTEMbI OP2AHUSAYUU

PesynberaTe! 00y4eHns: Brageer HaBbIKaMH yIpaBJICHHS IIPOTPAMMHO-AIIIaPaTHEIMU CPEACTBAMU HH(OKOMMYHHKAI[HOHHON
CHCTEMBI OpraHU3aIuy, 6a3UPYIOMUMICS Ha BCTPAUBAEMBIX MUKPOIPOLECCOPHBIX CHCTEMAX

4. CTPYKTYPA U COJAEPKAHUE JUCOUILINHDI (MOIYJISI, IPAKTUKI)

Kon HaumenoBanmue pa3jiesioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB ®opma
3aHATHSA / Kype KOHTPOJIS
1 Paznen 1. 1. O6yuenne
1.1 OO0m1He TPUHIKIEI QYHKIIMOHUPOBAHHS MHUKPOTIPOLIECCOPOB 1 cucteM /Tema/ 8 0
1.1.1 ApXUTEKTYpHBIE 0COOCHHOCTH COBPEMEHHBIX MHKPOIIPOIIECCOPOB, MPOIIECCOPHI 8 2
C TIOJTHBIM M COKpAIeHHBIM HabopoM koMan . Kiraccuduxanms
MHKpoIponeccopos. /JIex/
1.2 CewmetiictBa ARM-mponeccopos /Tema/ 8 0
1.2.1 OTtamnsl pa3BUTUSA, 0COOCHHOCTH apXUTEKTYD, SHeProd(h ek THBHOCTH, POIb 8 2
cuctemsl komana Thumb, Thumb-2 ARM-mporieccopoB. CemercTBO
nporieccopoB STM32 ¢ apxutekTypoii Cortex-M3/M4. OCHOBHBIE BO3MOXHOCTH
n obnactu npuMeHeHus. O0Imas XxapakTepUCTHKa MyIIBTHAIepHBIX ARM
nponeccopos. /Jlex/
1.2.2 Uzyuenue otnamouynoro crenna ME-EasyMX PRO v7 for STM32 /J1a6/ 8 2
1.2.3 Paborta ¢ napaiensHBIMU IOPTaMH BBOAA-BBIBO/IA 00Iero Ha3HaueHus /J1ad/ 2
1.2.4 [IporpammupoBaHKe U UCCIEOBAHUE PEKUMOB paOOTHI TAMEPOB/CYETUHKOB 8 4
o0111ero Ha3HaYeHUsT MUKpOKOoHTposutepa STM32 /J1ab/
1.2.5 OtuérHoe 3ansTre /J1ad/ 8 4
1.2.6 Pabota ¢ mogynem USART /J1a6/ 8 2
1.2.7 IIporpammupoBaHue u uccienoBanue Bctpoennoro AL /J1a6/ 8 4
1.2.8 VYnpasienue rpadhudaeckum aucrieem /J1a6/ 8 4
1.2.9 OrtuertHoe 3ansitue /J1a6/ 8 4
1.3 ApxuTtektypa mnponeccopHoro siapa Cortex-M3 /Tema/ 8 0




1.3.1 CtpykTypa HEeHTPAIBHOTO IPOIECCOPHOTO YCTPOUCTBA, COCTaB U (PYHKITHH 8 2
niepu()epUiHBIX YCTPOUCTB OpraHNU3aNys HaMsTH, OJIOKOB TPACCUPOBKH KOMaH]{
1 OTJIaJIK! TIPOTPAMM, OpPTaHNU3AIHS

KOHBefiepa mponeccopHoro sapa /JIex/

1.4 Bcerpoennsie koHTpoIeps! nponeccopos CortexM3/M4 /Tema/ 8 0

1.4.1 KonTposiepsl BI0KEHHBIX BEKTOPHBIX IPEPHIBAHUNI U IIPSMOTO AOCTYIIA B 8 2
MaMATh, CUCTEMHBIN TaitMep. OcOOEHHOCTH MOCTPOSHUST KOMMYHUKAIIMOHHBIX
uHTepdeiicos, TaliMepoB 00IIEro Ha3HAUCHUs, TpeodpazoBaTenei
napopmanum. /Jlex/

1.5 HHcTpyMeHTaIBHBIC CpecTBa Pa3pabOTKH MUKPOIIPOIIECCOPHBIX cucTeM /Tema/ 8 0

1.5.1 HHTerpupoBaHHbIE CpeacTBa Pa3pabOTKH MPOTPaMM, OTIIaJ0THBIC IIIATHI H 8 2
cTeH bl [IpruMepsl MOCTPOEHUsI OTICIBHBIX OJOKOB M HH(POPMALIMOHHO-
VIIPABIISAIOIIAX CUCTEM B II€JI0M Ha ocHOBe mporieccopoB ARM Cortex-M3 /JIex/

1.6 Mukpomnporeccopbl cemeiictsa i80X86 /Tema/ 8 0

1.6.1 ba3oBas mozenb peructpoB o61iero HazHaueHus 16- u 32-pa3psiiHbIX 8 2
nporieccopoB. Peanbrblii pexxum. [ToHsTHE TOTHYECKOTO0, 3P PEeKTUBHOTO U
¢usmueckoro agpecoB. CucTemMa MpepeIBaHUHN, yIIPaBICHHE MaMSTEO. /JIex/

1.7 3amuMIneHHbIH pexxuM npoueccopos i80X86 /Tema/ 8 0

1.7.1 @dopmupOBaHKE afpeca B 3aMIUIIEHHOM pekuMe. JleCKpUIITOpHBIC TaOIUIIBI 8 2
GDT u LDT, noustue

JECKPHIITOpA, cenekTopa. CHCTEMHBIC H HECHCTEMHBIC CeTMEHTHI, BEHTUIIH.
OcoOeHHOCTH OpraHU3alny PEPhIBaHUH B 3aIIUIIEHHOM pexume. /JIex/

1.8 Opranusanus 3amuThl B 32-pa3psaHbix nponeccopax /Tema/ 8 0
1.8.1 ATpuOyTHI 3aIIUTHI, MHOT03aJaYHbIA PEXXNM, MEXK3alaqHOe pa3IelIcHue, 8 2
MEXaHU3M MepeKtoyeHus 3aaa4d. OyHKIuu u cTpykTypa cermenta TSS. /Jlek/
1.9 CrpannyHas opranusanus namsaru /Tema/ 8 0
1.9.1 Oco0eHHOCTH yIpaBieHHUs NaMsThIO B CTPAHUYHOM PEXHUME, KaTajor CTPaHHMII, 8 2
Tabnuia cTpaHul, popMat neckpunTopos. bydep accormaTuBHON TpaHCIAIMT
TLB. /JIex/
1.10 KOIII — mamste Mukpomnponeccopos /Tema/ 8 0
1.10.1 | Peanm3anus cioco6oB moctymna u ooHoBiIeHUs1 KO - mamstu B mporeccopax 8 2
180X86. /JIex/
1.11 O611as xapaKTepUCTHKA MPOLIECCOPOB MATOro mokosieHus /Tema/ 8 0
1.11.1 | Opranu3zanus KoHBeWepHO# 00paboTku, U- u V-KoHBeHepsl, MpeacKa3aHue 8 2

BeTBJIeHUH, Oypep BTB, npotokon obpatHoit 3anucu MESI ansa KOII-
namsta. /Jlex/

1.12 ApXHUTEKTYpHBIE 0COOEHHOCTH MHKPOIIPOIIECCOPOB MIECTOTO MOoKoJeHus /Tema/ 8 0

1.12.1 | KonmenryamsHas Moaens nporieccopoB P6. CriocoObI MOBBIIEHHS 8 2
IIPOU3BOJUTEIBHOCTU: CyNIEPCKASIPHAs U CYIIEPKOHBEHEPHAs apXUTEKTYpa,
JBOIfHas He3aBHcUMas IINHA, MHOroypoBHeBast KOIII-naMsaTh, TUHaMHUYeCKOe
UCTIOTHEHUE KoMaH . /JIek/

1.13 Cuctemsl Ha miporieccopax Pentium 4. MyImsTHMHKPOTIPOIIECCOPHBIC 8 0
cucreMsl /Tema/
1.13.1 | Ocobennoctu MukpoapxutekTypsl NetBurst. [Iponeccopsr Intel Core 15, i7. 8 2

MHorosaepHbie MEKpoIpoieccopbl. OCHOBHBIC KOH(PUTYPALIUH, 00OTACTH X
HCIIOJIB30BaHUA, TUIIOBBIC CTPYKTYPHI, O6J'IaCTI/I HUX IPUMCHCHHUS.
TpancmbioTepHBIE cucTeMbl. O000IIEeHHAs! ApXUTEKTYpa MPOIECCOPOB
napasuiesnbHoro neifctaust. /Jlex/

2 Pazpen 2. 2. CamocTosiTeJibHAsA padoTa CTY1€HTOB
2.1 B tom uncne: /Tema/ 8 0
2.1.1 IoaroroBka k oTueTy mabopaTopHsIx pabot /Cp/ 8 32
2.1.2 BrimonaeHne KOHTPOIBbHOI paboTsl /Cp/ 8 24
3 Pazpen 3. 3. Ilpome:xyrouHas arrecranus
3.1 B Tom uncne /Tema/ 8 0
3.1.1 Ok3ameH /Ok3ameH/ 8 35.65
3.1.2 KonrakTHas padota c [TI1C /KoPa/ 8 0.35

[Mpumeuanne. ®opMer koHTpOIIS: DK — 3k3aMeH, K- konTponbHas paboTa, Ko- koHTponmbHBI ompoc, C3- cemecTpoBoe 3ananue, 3-3ader, OIl-
OTYET 110 MPAKTHUKE.

5. ®OHJI ONEHOYHBIX CPEJICTB




OrneHOYHBIE CpEACTBAa IUIAHMPYEMBIX pe3ylIbTaToB o0OydeHHs IpeAcTaBieHbl B Buie (oHIOB oreHouHbIX cpeacts (POC),
pa3paboTaHHBIX B COOTBETCTBUM C JIOKAIBHBIM HOPMAaTUBHBIM akToM yHuBepcurera. @®OC Moxer OBITh NPEACTAaBICH B
IMpunoxenun k pabodei mporpamMme.

5.1 KoHTposbHBIE BOIIPOCHI U 3aJITaHUS

O1eHOUHBIE CPEACTBA IJIAHUPYEMBIX PE3yIbTaTOB 00yUeHUs IPeACTaBIEHBI B BUIE (POHAOB OLEeHOUHBIX cpencTtB (POC),
pa3paboTaHHBIX B COOTBETCTBHH C JIOKAJIHHBIM HOPMAaTHBHBIM aKTOM YHUBEPCUTETa. B 1esiX 0cBOSHMS KOMIIETCHIUH, YKa3aHHBIX
B paboueil mporpaMme JUCIUIUINHEL, IPETyCMOTPEHBI CICAYIONIHE BOIPOCH!, 3aJaHHUs TEKYIIETO KOHTPOIIS.

VK-3: Cnocoben OCYHICCTBJIATH COIMAJIBHOC B3aUMOJIEHCTBHUE U PpCajin30BbIBAThL CBOXO POJIb B KOMAaH/IE

VYK-3.1: 3HaTh: OCHOBHBIE IPHEMBI 1 HOPMBI COLMAIBHOTO B3aHMMO/IEHCTBHST; OCHOBHBIE TIOHSATHS X METOIbI KOH(IUKTOJIOTHH,
TEXHOJIOTUH MEKIMYHOCTHOM U IPYyNIIOBOM KOMMYHUKALIUU B A€I0OBOM B3aUMOJEHCTBUH.

PesyneraTel 00yueHns: 3HaeT MPUHINIIEI OCYIIECTBICHHUS PA0OTHI B KOMaH e Pa3pabOTINKOB aNapaTHO-TIPOrPAMMHBIX CHCTEM,
Cpe/ACTBa OpPraHM3aIMU KOMaHAHOU paboThI, OIIEHKH PabOTHI KaXI0T0 WieHa KOMAaH/bI, IIpaBuiIa 0(OPMIICHHS IIPOTPAMMHOM
JIOKYMEHTalluH

3ananus

1) IlpuBeanTe mpUMeEpHI PEIO3UTOPUEB MPOTPAMMHOTO KOJa.

2) Onmmnre BerpoeHHsle B IDE cpencTsa BefieHHs pero3nTopHs IpOrpaMMHOTO KOJ1a, B UCIIOJIE3YeMble IIPH pa3paboTke
MPOrpaMMHOTO 00eCTIeYeHH s U OJHOKPHUCTAIBHBIX MUKPOKOHTPOJLIEPOB.

3) Omuuure BO3MOXKHOCTH BEICHUS PETIO3UTOPHS IIPOrPAMMHOTO KOJIa [UISl OAHOKPHUCTAIBHBIX MUKPOKOHTPOJIIEPOB C
UCTIONIB30BAHUEM CTAHIAPTHBIX CPEACTB.

4) IlpuBeauTe MPUMEPHI AEKTPOHHBIX CPEICTB OPraHU3aINH KOMaHIHOH padoTHl pa3paboTINKOB ammapaTHOrO ¥ IPOrpaMMHOTO
obecreueHusl.

VYK-3.2: YMeTbh: ycTaHABINBATh U IOACPKUBATh KOHTAKTHI, 00ECIICYHNBAIOIIHE YCIICITHYIO pab0Ty B KOJUIEKTHBE; YO (DEKTHBHO
B3aMO/ICHCTBOBATH C APYTMIMH WICHAMH KOMaH/IBI B 9acTH oOMeHa nHpopManuei, 3SHaHHSIMH, OITBITOM U TIPE3EHTAINH
Pe3yapTaToB PabOThI KOMAH/bI; YUUTHIBATh B CBOEH IESTEIFHOCTH OCOOCHHOCTH MOBEICHUS Pa3INUHBIX KATETOPHH TPYII TIOACH, ¢
KOTOPBIMH PaboTaeT/B3auMOCHCTBYET.

PesynbraTs! 00y4eHns: 3HaeT OCHOBHBIE KOMIIETCHITH COTPYIHUKOB, HEOOXOAMMBIE AJIS YCIIEIIHONH KOMaHIHOW pabOoTHI Haj
MPOEKTaMHU B 00JIaCTU CO3JaHUS BCTPAUBAEMBIX CUCTEM, YMEET pa3rpaHUYMBATh OTBETCTBEHHOCTD WIEHOB KOJIJIEKTHBA 32
pa3IHYHBIC YaCTH OOLIETO pe3yibrara, yMeeT (popMyIHpOBaTh TPeOOBaHMUS K KBATH(UKALUN COUCKATENCH PaOOTEhL.

3amanus

1) Onumre TpeOyeMblii OIBIT paboThHl HHKEHEPA, HEOOXOAMMBIH U1 IIPOCKTUPOBAHUSL:

- YCTPOMCTBA YIIPABJICHHS OCBEIICHUEM C UCIIOJIB30BAHUEM CTAIIMOHAPHO PACIIOI0KEHHOTO IIyJIbTa;

- CHCTeMbI cOOpa U XpaHeHHsI JaHHBIX ¢ HA0Opa JATYMKOB, PACIIOIIOKCHHBIX B HEMIOCPEICTBEHHOM OJIM30CTH OT YIIPABIISIOMICH
MHKPOTIPOIIECCOPHON CHCTEMBI,

- YCTPOMCTBA YIIPABJICHHS IArOBLIM JBUTATEIEM B MUKPOLIArOBOM PEKHME.

YK-3.3: Bnagets: npocTeHUMHI METOJAMHU U IIPHEMaMU COLUAIBHOTO B3aUMOICHCTBUS U pabOTHI B KOMAHIIE.

PCSyJ'lBTaTBI O6y‘I€HI/I$[Z Bna)leeT METOAaMH COBMECTHOI'O UCITOJIB30BAHUA U PEJAKTUPOBAHUS IPOTrPaAaMMHOI'0 KOAa U CXEMHOM
JOKYMCHTalIUN

3amanus

1) Opranun3yiiTe perno3uTopHil U XpaHEHUS ITPOTPAMMHOT0 KOAA M CXEMHOW JTOKYMEHTAIUHN ITPOEKTa YIIPaBIAIONIeH
MHKPOITPOLIECCOPHOII cHcTeMbI Ha 6a3e MUKpokoHTpoiiepa STM32, o BapuaHTam:

- mporpamma Hanucana B cpeze Keil uVision ¢ ucnons3zoBanuem 6ubimnoreku SPL;

- mporpamma Hamrcana B cpene STM32CubelDE ¢ ncnons3oBannem ouommotekn HAL;

- CXeMHas IOKyMeHTaIlus pa3padorana B cpene DipTrace;

- CXeMHas TOKyMeHTalus pa3padotana B cpene KiCAD.

YK-6: CiocoOeH ynpapisITe CBOUM BPEMEHEM, BEICTPAUBATh U PEATH30BBIBATh TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE IMIPUHIUIIOB
00pa3oBaHUs B T€UEHHE BCEH KHU3HU

YK-6.1: 3HaTh: OCHOBHEIE TIPHEMBI 3((EKTUBHOTO yIPABICHNS COOCTBEHHBIM BPEMEHEM; OCHOBHBIE METOIMKH CAMOKOHTPOJIS,
CaMOpa3BUTHUS U caMOOOPa30BaHMs HA MPOTSHKEHUH BCEH JKU3HH.

PesyneraTel 00ydeHns: 3HaeT COBpPEMEHHBIE TCH/ICHITNH B Pa3BUTHH BCTPANBACMBIX CHCTEM, XapaKTEPHOE BPEMsI BHITIOITHCHHUS
Pa3IHYHBIX OIEpaLi B pa3paboTke MPOrpaMMHOTO U alIIapaTHOTO 00ECHEeYeHUs] MUKPOIIPOIIECCOPHBIX CHCTEM B 3aBUCHMOCTH OT

KBaJ'II/I(bI/IKaI_II/II/I HUCTIOJIHUTEJICH Ha Ha4aJIbHOM 3Tare pa6OTBI HaJ 3ajauei

3amanus




1) Omummre, KaKyro TeXHHYECKYIO INTEPATYPy, B TOM YUCIIE CHPABOYHUKH, OTKPBITHIC PEIIO3UTOPHUHU MIPOrPaMMHOTO KOJa, (PopyMBI
Pa3paboOTUYMKOB aANNAPaTHO-IIPOIPAMMHOI0 00ECIIEYEHHS HY’)KHO OCBOUTB, @ TAK)XKE OLICHUTE, CKOJIIBKO BPEMEHH IOTpedyeTcst Ha
MOATOTOBKY M COOCTBEHHO BBITIOTHEHHUE ITPOEKTA, TI0 BApHAHTaM:

- MOJyITh cOOpa JaHHBIX VIS IMEKTPOHHOTO Kapauorpada;

- CHCTEMa YJIaJICHHOTO YIPaBJICHHS EKTPUIECKUM BOJSIHBIM HACOCOM;

- CHCTEMa YIIPaBJICHUsI MOOMIIBHBIM POOOTOM Ha KOJIECHOM I1aTdopMe, OCHAICHHBIM CHCTEMON TEXHHYECKOTO 3PCHUS;

- cuctemMa cOopa JaHHBIX ¢ TATYHKOB HHEPIMAIBHON HABHUTAINH, YCTAHOBJIEHHBIX Ha IIAT(GOpME KOJIECHOTO podoTa.

YK-6.2: YMerb: 3 heKTUBHO MIIaHUPOBATH M KOHTPOJIHPOBATH COOCTBEHHOE BPEMsl; IUIAHUPOBAT EPCIEKTHUBHBIC LGN
COOCTBEHHOH JIESITEIBHOCTH C YIETOM YCIOBHMH, CPEICTB, TMIHOCTHBIX BO3ZMOKHOCTEH, STallOB KaphEPHOTO POCTA, BPEMEHHON
HEepCIIEKTUBEI PA3BUTHSA ACATEIBHOCTH U TPEOOBAHMI PBIHKA TPY/A; HCIOIB30BAaTh METOABI CAMOPETYIISIIMN CAMOPA3BUTHS H
camoo0yJeHusl.

PesynbraTel 00yueHHs: YMeeT OleHHBATh BpeMs BHITTOJHEHHS 3a71ad 110 MMPOSKTUPOBAHUIO allllapaTHO-TIPOTPaMMHBIX CUCTEM Ha
0a3e MUKPOIPOIIECCOPOB (TMPEKAE BCETO - OAHOKPUCTATBHBIX MUKPOKOHTPOJUIEPOB) B 3aBUCUMOCTH OT KBaTH(pUKaLIUU
HUCIIOJIHUTEIICH

3amanus

1) Onummre TpeboBaHus K KBaNU(UKAMK U cPOPMYITHUPYHTE CIMCOK BOMPOCOB [T MPOBEPKU KBAMU(DUKAIIUH UCTIOIHUTENEH,
BBITIOJIHAIOIINX Pa3pab0TKy MPOrPaAMMHOTO 00ECIIEUEHHUS ISl BCTPaUBaeMON MUKPOIIPOLIECCOPHON CHCTEMBI, IO BapHAHTAM:

- MOJTYJ b cOOpa MAaHHBIX JIJIS AMEKTPOHHOTO Kapauorpada;

- CHCTEMa YIaJICHHOTO YIIPABJIECHHS IEKTPUIESCKUM BOSTHBIM HACOCOM,;

- CHCTEMa YIIpaBJICHUsI MOOMIIBHBIM POOOTOM Ha KOJIECHOM I1aTdopMe, OCHAICHHBIM CUCTEMON TEXHHYECKOTO 3PCHUS;

- cuctemMa cOopa TaHHBIX C TATYNKOB HHEPIMANBFHON HABUTAINH, YCTAHOBJICHHBIX Ha ITaT(GOpME KOIECHOTO poboTa.

YK-6.3: BnaneTs: MeTo1aMu yripaBieHHs COOCTBEHHBIM BPEMEHEM; TEXHOJIOTUAMH MIPUOOPETEHUS, UCTIONB30BaHNs M OOHOBICHHS
COLIMOKYJIBTYPHBIX U ITPO(ECCHOHANIBHBIX 3HAHNH, YMCHUH 1 HABBIKOB; METOJUKAaMU CAMOPa3BUTHUS U caMOOOpa30BaHUs B TCUCHHE
BCEH KU3HU.

PesynbraTel 00ydeHus: Biageetr MeToiaMu ynpasieHHs: COOCTBEHHBIM BPEMEHEM, OCHOBBIBASICh Ha 3HAHHUSAX O COBPEMEHHBIX
croco0ax MPOEKTHPOBAHMUS AIIAPATHO-IIPOTPaMMHBIX CHCTEM Ha 06a3e OHOKPHCTAIBHBIX MHKPOKOHTPOJIIEPOB, 00 MCTOYHMUKAX
uH(pOpMaUK AT OBIIAJICHNS HOBBIMU HAaBBIKU B 00J1aCTH pa3paboTKU BCTPAaUBAEMBIX MHKPOIIPOIECCOPHBIX CHCTEM

3ananus

1) CocraBsre 1ia" pabOThI HAJT IPOEKTOM I10 Pa3paboOTKe BCTPANBaEMON MHKPOITPOIIECCOPHON CHCTEMBI YIIPaBICHHUS HA OCHOBE
TEXHHUYCCKOI'O 3aJaHus U HpeﬂCTaBHeHI/Iﬁ 0 COOCTBEHHBIX 3HAHUAX, OUCHUTEC BPEMS Ha UCIIOJIHCHUE KAXKA0I'0 JTalla, 1o BapuaHTaMm:
- MOJyb cOOpa AaHHBIX VIS TEKTPOHHOTO Kapauorpada;

- CUCTEMaA YAAJICHHOI'O YIIPABJICHUA IJICKTPUICCKHUM BOJASIHBIM HACOCOM;

- CHCTEMa YIIPaBICHUSI MOOMIBHBIM POOOTOM Ha KOJECHOI ItaTdopMe, OCHAIIEHHBIM CHCTEMOH TeXHIUECKOTO 3PEHHS;

- cucteMa cOopa TaHHBIX C JATYMKOB MHEPIHAJIbHON HABUTAIIMK, YCTAHOBJICHHBIX Ha IIAaT(GopMe KOJIECHOro poboTa.

[IK-6: Cioco0eH ympaBisTh MPoeKTaMy pa3pabOoTKH U MOJEPHU3AIMN CUCTEM, BBISBIATH PUCKH, YIIPABIATH MPOLECCAMU
Pa3pabOTKH U CONPOBOXKICHHS TPEOOBAHUU K CHCTEMaM U yIPaBIATh KAYECTBOM CUCTEM

[1K-6.1: 3HaTh: IPHHIUITEI X METO/IBI YIIPABICHUS MPOEKTaMHU pa3paboTKN U MOAEPHU3ANNY CUCTEM, BBISIBICHUS PHCKOB,
yIIpaBJIeHHs TpolieccaMu pa3pabOTKU U COMPOBOXKACHUS TPEOOBAHUH K CHCTEMAaM U YIIPABIATh KAU€CTBOM CHCTEM.

PesynbraTe! 00y4eHws: 3HaeT NPHHIMITE © METOBI YIIPABICHHUS IIPOSKTAMH Pa3pabOTKH W MOJICPHHU3AINH BCTPANBACMBIX
MHKPOIPOLIECCOPHBIX CHCTEM YIIPaBJIEHHs, OCHOBHBIE PHCKHU, CBA3aHHBIE C BBIOOPOM THUIIOBBIX AlINapaTHBIX U IIPOrPAMMHBIX
iaTdopM 1t pa3pabOTKH, COBPEMEHHBIC TPEOOBaHUS K (DYHKIIMOHAIBHOCTH, KAYECTBY BBIMOJHEHHS BO3JIOKEHHBIX (DYHKIIH,
HaJISKHOCTH M CTOMMOCTH BCTPaUBAEMBIX MUKPOIIPOIIECCOPHBIX CUCTEM YIPABICHHS

3amanus

1) Onuimre OCHOBHBIE CIIOXKHOCTU U PUCKH, 0KUJIAEMBIE TIPH pa3paboTKe MPpOrpaMMHOTr0 o0eciedeHH s Ul BCTPauBaeMOn
MHKPOIIPOIIECCOPHOI CHCTEMBI YIPABICHHUS NIPH YCIOBHH peaTi3alliy IPOeKTa CpeAcTBaMH mnaTdopmsl Arduino, cpeacTBaMu
MukpokoHTpoiuepa STM32 ¢ ucnonszosanueM 6udmnorexkn HAL (6ubnuoteku SPL), mo BapuanTam:

- MOZLyJIb cOOpa JaHHBIX ISt SIEKTPOHHOTO Kapauorpada;

- CHCTEMa YAJICHHOT'O YIIPABJICHHS dJICKTPUICCKUM BOJSTHBIM HaCOCOM,;

- CHCTEMa YIIPaBICHUSI MOOMIBHBIM POOOTOM Ha KOJECHOI IutaTdopMe, OCHAIIEHHBIM CHCTEMOH TeXHIUECKOTO 3PEHHS;

- cucTeMa cOopa JaHHBIX C JaTYMKOB MHEPLMAIbHOI HABUrallMK, YCTAaHOBJICHHBIX Ha IIaT(GopMe KOJIECHOTo poOoTa.

ITK-6.2: YMeTs: ynpaBisATh MPOEKTaMH pa3pab0oTKH M MOAEPHU3AINH CHCTEM, BBIABIIATH PHCKH, YIIPABIATH IIPOIlECCaMU
pa3pabOTKH U CONPOBOXKICHUS TPEOOBAHUH K CHCTEMAaM U YIIPABIATh KAUECTBOM CHCTEM.

PesyneraTel 00ydeHHs: YMeeT yIpaBisATh IPOSKTaMH pa3paboTKH, MOAEPHU3AINH 1 TTOIIEPIKKH BCTPAHBACMbIX
MHKPOIIPOLIECCOPHBIX CUCTEM




3amanue

1) Ha npumepe BBINOIHEHNS KOHTPOJILHON PabOTHI 110 CO3/1aHNI0 BCTPAUBAEMON MUKPOIIPOLIECCOPHOH CUCTEMBI YITPABIICHUS
oXapakTepu3yiiTe, HaCKOJIBKO ITOJTHO OBUIH TOCTHTHYTHI TOCTABIICHHBIC LIENTN Pa3pabOTKH, 9TO TpeOyeTCs NCTIPaBUTH Ha
CJICAYIOINX 3Tanax pa3paboTKH YCTPOUCTBA, KAKMMH COCOOaMH 3TO OyJeT JOCTUTHYTO.

ITK-6.3: BiaageTs HaBBIKOM: YIPABICHHS IIPOSKTAMH Pa3pabOTKH U MOJCPHHU3ALMH CHCTEM, BEISBICHUS PUCKOB, YIIPABICHHS
mporeccaMu pa3paboTKH U COMPOBOXACHUS TPeOOBaHUH K CUCTEMaM U YIPaBJIATh KAYECTBOM CHCTEM.

P€3yJ'II>TaTI>I O6y'{€HI/IHZ Bnaneet HaBbIKamMu pacnopeacicHus 3aaad MEXAY UCIIOJTHUTCIIAIMU, BBIABJICHUA U IIPCOJOJICHUA CIIOKHOCTEH
B pa3pa60TI<e BCTpanBaCMbIX MUKPOIIPOLCCCOPHBIX CUCTCM.

3amanue
1) Ha mpuMepe BBIMOJHEHUS KOHTPOJILHOM pabOThI IO CO3/IaHMIO BCTPAUBAEMON MHUKPOIIPOIIECCOPHON CHCTEMBI YIIPABICHHS
OTIHIINTE, KAKMM 00pa3oM BEI OBbI pactipeIeIIIIIN 3a/1a4d, Oyaydr PYKOBOJUTEIIEM TAHHOTO MPOEKTa Ha TPOU3BOJICTBE.

ITK-8: YnpapneHue nporpaMMHO-aNapaTHBIMK CPEICTBAMH HH(QOPMALMOHHBIX CITyK0 HH(POKOMMYHUKAIIMOHHON CHCTEMBI
OpraHu3aIH

TIK-8.1: 3HaTh: METOABI ¥ CLIOCOOBI YIPABIEHHUS IPOrPAMMHO-ANNIAPATHBIMU CPEACTBAMHU HH(POPMALMOHHBIX CITYKO
MH()OKOMMYHHUKAIIMOHHOW CHCTEMbI OpPraHHU3aINH.

Pesynbrate! 00y4eHus: 3HaeT METOABI U CHOCOOBI YIPaBICHUS IPOTPAMMHO-AINAPATHEIMU CPEACTBAMU HH(OKOMMYHHUKAIIMOHHON
CHCTEMBI OpraHu3alyu, 6a3upyOIUMICS Ha BCTPAaUBAEMBIX MUKPOIPOLECCOPHBIX CUCTEMAX.

3ananue

1) IlpuBeanTe mpUMepBI, Ille U KAKUM 00pa3oM MOTYT UCIOJIB30BaThCSl BCTpanBaeMble MUKPOIIPOLIECCOPHBIE CUCTEMBI B
OpraHM3aIHu:

- IEHTp 00pabOTKM JaHHBIX;

- HpOI/I3BO,HCTBeHHI)II71 Y4aCTOK C KOHTPOJIEM BXOAANIUX BBIBOAAIMINX COTPYAHUKOB U TCXHUKH,

- oduc;

- Y4aCTOK pEMOHTA OBITOBOM M OPTTEXHUKH;

TIK-8.2: YMeTs: ynpaBisTh IpOrpaMMHO-aNNapaTHBIMU CPEICTBAMU HHPOPMAITMOHHBIX CIIYKO HHPOKOMMYHUKAIIMOHHON CHCTEMBI
OpraHu3aLuu

Pesynbrate! 00y4eHus: YMeeT ynpaBisTh IPOrpaMMHO-aIIapaTHRIMU CPEICTBaMH HH()OKOMMYHHKAIIHOHHOH CHCTEMBI
opraHu3aiyu, 6asupyroLIUMICS Ha BCTPAauBAEMBIX MUKPOIPOLIECCOPHBIX CUCTEMAX

3aganue

1) Onummre BO3MOKHOCTH U 3TAIlbl BCTPAUBAHUS YIIPABISIOIINX MUKPOIIPOIIECCOPHBIX CUCTEM B HH(POKOMMYHHUKALMOHHYIO
CHCTEMY OpraHU3alluy, TI0 BApUAHTaM:

- cCHCTeMa KOHTPOJIA ¥ YIPABJICHHS TOCTYIIOM;

- cucteMa cOopa KIMMAaTHUECKUX JaHHBIX;

- cCHCTeMa YNpPaBIEeHUs HEKTPOHHBIMHU 3aMKaMHU;

- aJIpECHBII 3BOHOK C OECIIPOBOTHBIM ITYJIETOM.

TIK-8.3: BnageTs: HaBbIKAMH YIPaBICHUS IPOrPaMMHO-aNNApaTHBIMU CPECTBaAMU MH(OPMAIIMOHHBIX CITYXO0
MH()OKOMMYHHKAIIMOHHOW CHCTEMbI OpPraHU3alNH

Pesynbrate! 00y4eHns: BrageeTr HaBbIKaMU yIpaBJIeHHs IPOrPaMMHO-aINapPaTHBIMU CPeACTBAMU HH(OKOMMYHHKAITHOHHON
CHCTEMBbI OpraHu3alyu, 6a3upyOIIUMICS Ha BCTPAaUBAEMBIX MUKPOIPOLECCOPHBIX CUCTEMAX

3amanue

1) Onummre NPpUHUMIBI TOCTPOSHUS CUCTEMbI KOMaH] 715l YIIPaBIeHUsI BCTPAaUBAa€MbIMU MUKPOTIPOLIECCOPHBIMU CUCTEMAaMHU
Pa3HBIX TUIIOB.

2) CpoeKTHpy#iTe CHCTEMY KOMaHl, HEOOXOIUMBIX ISl BCTPAUBAHHUST MHKPOIIPOIIECCOPHON CHCTEMBI B HHPOKOMMYHHKAITMOHHYIO
CUCTEMY OpraHu3alllu, 10 BapUaHTaM:

- cucTeMa KOHTPOJIS U YIPaBIIEHUS IOCTYIIOM;

- cucTeMa cOopa KIMMaTHYSCKUX JTAaHHBIX;

- cucTeMa yIpaBlIeHUs 3JIeKTPOHHBIMU 3aMKaMU;

- aJpecHbIil 3BOHOK ¢ OECIIPOBOJHBIM ITyJIETOM.

5.2 Temsl TUCEMEHHBIX paboT (KOHTPOIBHAS paboTa)
Ha KoHTpOIBHYIO Pa0dOTy CTYACHTY BhIIaeTCS HMHIUBUAYAIBHOE 33/1aHHe(TT0 BapHaHTaM) Ha TeMy «IIpoekTipoBaHue ammaparHo-

MPOTPAMMHBIX CPEJICTB VIS PEANHU3alUH YCTPOMCTB B COCTaBE MUKPOIIPOLIECCOPHON HHPOPMAITMOHHO-YIIPABIISIONICH CHCTEMBDY.
Paborta BbImonHsAETCS B TUCBMEHHOM (hopme B TeueHue 10 Henens ¢ MOMEHTa BeIAauu 3a1aHus. KOHTPOJIBHBIN CpOK caauu —




HOCIEIHUH MECSLl CEMECTPA.

ITpumepHas TeMaTHKa KOHTPOJIBHBIX PadoT.

1) PazpaboTats ycTpoiicTBO BBOAA AaHHEIX B oTiamouHyro mwiaty STM32VLDiscovery ¢ 16-1103UIIMOHHO MaTpHYHON KITaBHATYPEI
(4x4) c

otoOpaxkeHreM BBoguMoro cumBona Ha [1K uepes nocnenoBatenshblii mopr UART.

2) Pa3paboTaTh yCTpOHCTBO 0TOOpakeHUs HH(popManny Ha ABYXCTpouHoM 16-no3unmonnom XKKU tuna WH1602B-YGK (vmu
nono0OHoro) Ha ormagouHoii mnate STM32VLDiscovery ¢ BBogom otobpaxkaemoit nadopmarin ot 1K gepes mocnenoBaTeTbHBIH
nopt UART.

3) Pa3paboTaTh cHCTeMy yIpaBJeHHe OUTIOISPHBIM [IArOBBIM IBUTATENIEM Ha 0Ta04HO# tate STM32VLDiscovery ¢ mOMOIIBIO
YCHITUTEINEel MOIITHOCTH U ITpeoOpa3oBaTerst koMaHx — 1298, 1297 s peannzanun pe:XxUMOB paOOTHI: MTONTaroBOTO,
HETIPEPHIBHOTO, PEBEPCUBHOTO, C BBEICHHEM OOPAaTHOM CBSI3H IO MOJIOKEHUIO U yipasieHueM o uarepdeiicy UART or [IK.

4) PazpaboraTh HHPOPMAITHOHHO-YIIPABIISIOLIYIO CUCTEMY MOOMIIBHOTO POOOTa HAa OCHOBE OTJIQJ0UHOMN IIaTe
STM32F4xxDiscovery st 00pabOTKH TaHHBIX OT CEHCOpHOTO KoHTpoyuiepa MPU 6050 nipu BeIYHCICHUH 3HAYCHU T
aKceJepoMeTpa, THPOCKONa 1 MaTHUTOMETPa, TIiepeaada n3MepeHHbIX faHHbIX B IIK 11 nx mocnexyromero oToOpaskeHuns 1mo
unrepdeiicy USB.

5) Pa3paboTaTh MUKPOIPOIIECCOPHYIO CUCTEMY Ha ocHOBe AVR-KoHTposiiepa (MUKPOKOHTPOJIIEPOB CeMeHCTB i8x51,
STM32F1/F3/F4 o BapuaHTY) JUII U3MEPEHUSI PAaCCTOSHUS ¢ IIOMOIIBIO YIbTpa3ByKoBEIX natankoB (Ultraconic Ranging Module
WZE/ HC-SR04 o BapuaHTy) B COCTaBe CHCTEMBI O9yBCTBICHUS MOOIIBHOTO poOOTa.

6) Pa3zpaboTaTh MUKpOIIPOLIECCOPHYIO cucTeMy Ha ocHOBe A VR-koHTpomepa (koHTposuiepa cemeiictBa STM32F 1/F3/F4 no
BapHaHTY) JJIs u3MepeHus pacctosaus ¢ momortbio MK-natankos (GP2Y0A710KO0F/ GP2Y0A21YKOF mo BapraHTy) Kak OCHOBY
yIIpaBIeHUS MOOMIIBHBIM POOOTOM, BBITIONHSIONIMM 00XO0/1 PSS TCTBUH.

7) Pa3zpaboTaTh MUKpOIIPOLIECCOPHYIO cUcTeMy Ha ocHOBe A VR-koHTpomepa (koHTposuiepa cemeiictBa STM32F1/F3/F4 no
BapUaHTY) U MUKPO(OHHOH PELISTKH HA 3JICKTPETHBIX MUKPO(QOHAX IS YIPABICHHS MOOWIBHBIM POOOTOM T'OJIOCOBBIMU
KOMaHIaMH.

IIpumMepHoe conepxkaHne KOHTPOJIBHOM padoThI

1) TUTYIBHBIN JIUCT.

2) TexHm4YecKoe 3a1aHNE, BKIFOUAIONIEe THIT MUKPOKOHTPOIIIepa (MUKPOIIPOIIECCOpPa), THIIHI CTAaHAAPTHBIX MU(POBBIX 1
aHAJOTOBBIX

uHTEepdEiicoB, XapaKTEPUCTUKH HCIIOIHUTENBHBIX YCTPOHCTB U N3MEPUTENBHBIX IaTYUKOB, LIEJIb 00PaOOTKH AaHHBIX.

3) OcHOBHas 9acTh MTOSCHUTEIBHON 3aIMMCKH TOMUMO TEXHUYECKOTO 3aJaHUs BKITIOUAECT:

- KpaTKoe OIICaHUe U OCHOBHBIE TApaMeTPHI IEHTPATFHOTO MUKPOKOHTpOILIEpa (MUKpOIIponeccopa), HHTepdeicHbIX
KOHTPOJUIEPOB, HCIOTHUTENBHBIX YCTPOUCTB M U3MEPHUTENBHBIX JATYUKOB B CUCTEME,

- CXeMY JEKTPUUYECKYIO CTPYKTYPHYIO MUKponpoueccopHoii cuctemsl (MIIC),

- OTIMCaHUE BEIOPAHHBIX PEXKUMOB pabOTHI IIPOTPAMMHPYEMBIX KOHTPOJIIEPOB, (JOpMATHI YIIPABISIONINX PETHCTPOB
MOCJIEI0BATEIBPHOCTh MHUNNATH3ALUH KOHTPOJLUIEPOB U LIEHTPAIBHOTO IPOIEeccopa,

- 6JI0K-CXeMy NPOrpaMMHOT0 00eceYeHH s, PEalTU3yIOIIEro pa3padoTaHHbIE AlITOPUTMBI,

- TOJTIPOTPaMMBI 00paOOTKH U3MEPHTENBHON HH(POPMAIIMH U TIepeIadr YIPaBILFONINX KOMaH I Ha MCIIOJTHUTEIBHBIC YCTPOICTRa,
- OIIMCaHHUE CIIOCOO0B BU3YaIH3AIIH IOTyI€HHbIX PE3yIbTaToB,

- BPEMEHHBIE TUarpaMMBbl, XapaKTePU3YIOIUe OTAEIbHbIE PEXKUMBI PaOOTHI CUCTEMBI,

- BBIBOJIBL.

4) Cxemy snexTpudeckyto npuHImnratsHyo MIIC.

5) Cnucok HCIOIB30BaHHBIX UCTOUHUKOB (BKJIIOUAsi HCTOUYHUKH VIHTEpHET).

[IpaBuia opopMIIeHHST KOHTPOJIEHOH paboThI

- KOHTpOIBHAs paboTa opopmisiercs B penakrope MS Word / OpenOffice (*.doc, *.docx, *.odt);
- mucThl hopmaTa A4, opreHTalrs KHIKHAS;

- TIOJISL: JIEBOE — 2 CM, OCTaJIbHBIE — 110 1 CM;

- mpudt — Times New Roman;

- pa3mep mpudTa 14 pt;

- MEXyCTPOYHBIN HHTEpBaI — 1,5;

- ab3arnuebIit otetyn — 1,25 cm;

- HyMepaIust CTPaHUIl CKBO3HAs, HOMEpP Ha IIEPBOH CTPaHHIE HE CTABHUTCS;

- B KOHIIE pabOThl HEOOXOIUM CIIHCOK MCIIONB30BaHHOM uTeparypsl cornacHo [OCT P 7.0.5 — 2008;
- 00beM pabOTHI 3aBHCHUT OT CTEIICHH PACKPBITHS OCHOBHBIX ITYHKTOB KYPCOBOM pabOTHI.

5.3 Tloka3zarenu U KpUTEPUH OLIEHUBAHHS KOMIIETEHIINH, ITKAJIBI OLICHUBAHHUS
B pamkax u3y4yaeMoil TUCIUIUIMHBI CTYJIEHT MOXKET JEMOHCTPUPOBATH CIICAYIONINE YPOBHH OBJIAJICHUSI KOMIICTCHIIUSMU.

TToBBIIEHHBIH YPOBEHB: 00yJAIOIIUICS JEMOHCTPUPYET TIIyOOKOe 3HAHKHE YIeOHOTO MaTepHala; CriocoOeH HCIOIb30BaTh CBEICHHUS
U3 pa3IMYHbIX HICTOYHUKOB JJIsI YCIIEIIHOTO HCCICIOBAHMS M IOMCKA PEIICHHS B HECTAHJAPTHBIX CHUTYAIIUAX; CIIOCOOCH
AHAJM3UPOBATH, IIPOBOJUTE CPABHEHHE 1 000CHOBaHUE BEIOOPa METOIOB PEHICHUS MPAKTHKO-OPHEHTHPOBAHHBIX 3a1aHui. O1eHKa
MPOMEXYTOYHOH aTTecTarun (3k3amMeH): 5 (oTiiyaHo) — 90 6aoB u Goree.

ba30Bblii ypoBeHb: 00y4aronuiics criocOOCH TIOHUMATh U MHTEPIPETHPOBATH OCBOSHHYIO HH()OPMAIINIO; AEMOHCTPUPYET
OCO3HaHHOE BIIaJICHIE YIeOHBIM MaTepHUaIOM B YIeOHBIMH YMEHUSMH, HABBIKAMH H CIIOCO0aMH JIeSITENBHOCTH, HEOOX0TMMBIMA
JUISL peIICHNUS MTPaKTHKO-OPHEHTHPOBAHHBIX 3a1aHui. OIeHKa MPOMEXYTOYHOH aTTecTanuy (3k3aMeH): 4 (xoporro) — 76-89 6anos.




TToporoBelil ypoBeHb: 00ydaronuiics 001aaaeT He0OOX0AUMOW CHCTEMO 3HAHUH U BJaJieeT HEKOTOPBIMU YMEHUSIMH;
JIEMOHCTPHPYET CAMOCTOSITEIBHOCTh B IPUMCHEHUH 3HAHU, YMEHHUI M HABBIKOB K PELICHHIO YICOHBIX 3a1aHU Ha
penpoxyKTHBHOM ypoBHe. OLieHKa IPOMEKYTOUHO aTTecTauy (3K3aMeH): 3 (YIOBIECTBOPUTENEHO) — 61-75 Oaros.

VYpoBeHb HIKE OPOTOBOTO: CHCTEMa 3HAHHH, HEOOXOAUMAsT TSl PEIeHHs yueOHBIX U MPAaKTHKO-OPHEHTHPOBAHHBIX 3aJaHMil, He
copmupoBana; 00yJaroIIMics He BllaJeeT OCHOBHBIMU YMCHHUSMH, HABBIKAMH M clioco0amu aestenbHocTd. OneHka
MPOMEXYTOYHOH aTTEeCTAINH (9K3aMeH): 2 (HeyIOBIETBOPHUTEIBHO) — HIDKe 61 Oaima.

B paMKax JIaHHOM AUCHUILIMHBI HCIIOJIB3YIOTCS CICAYIOIINE KPUTEPUN OLICHKH 3HaHUI CTYACHTOB.

OTtnmuaO

OO0yuaromuiicst JeMOHCTPUPYET:

- CHCTEMaTH3UPOBaHHBIC, TITyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zienaM yueOHOH IUCIMILIMHBL, a TaK)Ke 10 OCHOBHBIM BOIIPOCAM,
BBIXO/ISIIIUM 3a €€ NPEIEIbI;

- TOYHOE HCIIOJIb30BAHUE HAYYHOU TEPMHUHOJIOTUH, IPAMOTHOE, JTOTMYECKH IIPABUIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- Oe3ynpedHoe BiIaJicHUe HHCTPYMEHTapHUeM Y4eOHON JUCIUILIMHBI, YMEHUE ero 3 QEKTHBHO NCIIOIE30BaTh B IOCTAHOBKE
pEIIeHNH HAyIHBIX U TPOQEeCCHOHANBHBIX 3a/1a4;

- BEIPAKEHHYIO CIIOCOOHOCTH CAaMOCTOSITENIBHO U TBOPUECKH PEIIATh CI0XKHBIC TPOOIEMBI B HECTAaHAAPTHON CUTYAIIHH;

- TIOJIHOE U IIyOOKOE YCBOCHUE OCHOBHOM, U JOTIOJIHUTENLHOM JTUTEPaTyphl, 0 U3y4aeMol yueOHOH TUCLUIUINHE;

- yMEHHE CBOOOJIHO OPUEHTHPOBATECS B TCOPHSIX, KOHLETIIUAX M HAPABICHUAX 110 U3y4aeMoi yUeOHON TUCIMIUIMHE U aBaTh UM
AQHAJIUTUYECKYIO OLICHKY, HCII0JIb30BAaTh HAYUHBbIE JOCTUXKEHUS IPYTUX AUCLUILINH;

- TBOPUYECKYIO CAMOCTOSITENbHYIO Pab0Ty Ha yueOHBIX 3aHATHAX, AKTUBHOE TBOPUECKOE yIaCTHE B TPYNIIOBBIX O0CYXKICHHUSAX,
BBICOKHH YPOBEHB KyJIbTYpBI UCIIONHEHUS 3aJaHuUil.

Xopoo

OO0yuyaromuiicst JeMOHCTPUPYET:

- CHCTeMAaTH3UPOBaHHbBIC, MTYOOKHE U MOJTHBIC 3HAHMUS 110 BCEM pasjiesiaM YueOHOM AUCIIUTUTNHBI,

- HCTIOJIb30BaHMe HAYYHOH TEPMHHOJIOTHH, TPAMOTHOE, JIOTHIECKU TPAaBUIILHOE H3JIOKEHHE OTBETA Ha BOIPOCKHI, yMEHHE JIETaTh
000CHOBaHHEIE BEIBOIBI M 0000IIEHHS;

- BIIQJICHUE HHCTPYMEHTApUEM y4eOHON TUCIUITIMHEI (METOIaMH KOMIUIEKCHOTO aHaJIu3a, TEXHUKOH HH()OPMAIIMOHHBIX
TEXHOIIOTHIT), YMEHHUE €r0 HCIIOJIb30BaTh B TIOCTAHOBKE W PEIICHUH HAYYHBIX H MIPOPECCHOHANBHBIX 3a1ad;

- CITIOCOOHOCTH PeIaTh CIOXKHEBIE MPOOJIEMBI B paMKax yaeOHOM AUCITUTLTHHEI,

- cBOOOIHOE BJIA/ICHHE TUIIOBBIMH PEIICHHUIMH;

- YCBOCHHE OCHOBHOM U JTOTIOTHUTEIBHOMN JINTEPATYPhl, PEKOMEHIOBAaHHOM pabouei mporpaMMoii 1o y4eOHOH TUCIUTUINHE,

- YMEHHUE OPUEHTUPOBATECS B TEOPHSIX, KOHIICTIIUSIX ¥ HANPaBJICHUAX M0 U3ydaeMol YIeOHOH MTUCIUTUINHE U 1aBaTh UM
AQHATUTHYECKYIO OIICHKY;

- aKTUBHYIO CAMOCTOSITEIbHYIO paOOTy Ha YUEOHBIX 3aHATHSIX, CHCTEMATHUECKOE YIaCTHE B TPYIIIOBBIX OOCY)KICHUSAX, BEICOKHI
YPOBEHB KYJIBTYPbI HCTIOTHEHUS 3aIaHHM.

Y 10BII€TBOPUTENBHO

OOyuaromuiics: IEMOHCTPHUPYET:

- JOCTaTOYHBIC 3HAHUA B 00BeMe pabodeii MporpaMMEl 1o yaeOHOH TUCIUIIINHE;

- UCTIONIB30BaHUE HAYYHOH TEPMHUHOIOTHH, TPAMOTHOE, IOTHYECKHU IIPABIIIBHOE H3JI0KEHUE OTBETA Ha BOIPOCH], yMCHHUE JeTIaTh
BBIBOJIbI 0€3 CYIIECTBEHHBIX OIIHOOK;

- BIIaJICHUE HHCTPYMECHTAapHeM y4eOHOH AUCIUIUTIHEL, YMEHHE €TI0 HCIONE30BaTh B PEIICHHH YIeOHBIX 1 MPo(ecCHOHATBHBIX
3amay;

- CHOCOOHOCTH CAMOCTOSITENBHO TPUMEHSATH TUIIOBBIE PELICHNUs] B paMKaX U3y4aeMOM AUCIUILIUHEI,

- YCBOEHHE OCHOBHOM JINTEPATYpBhl, PEKOMEHI0BAHHOH pabouell mporpaMMoii o TUCLUIIIHMHE;

- YMEHHE OPHEHTHPOBATECA B 0a30BBIX TEOPHIX, KOHICIIMAX W HAIIPABICHHUAX M0 TUCIIUILIIHE,;

- paboTy Ha y4eOHBIX 3aHATUSAX IIOJ PYKOBOJCTBOM IpernoaBatels, (parMeHTapHOE y4acTHE B IPYIIIOBBIX 0OCYKACHHAX,
JOCTaTOYHBIN YPOBEHb KyJIbTYpPBl HCHIONHEHUS 3aJaHuUil.

HeynosnersopurensHo

OO0yuaromuiicst JeMOHCTPUPYET:

- (hparMeHTapHbIE 3HAHKS B PaMKaX M3y4acMON JUCIUILIMHBI; 3HAHUS OTICIbHBIX IUTEPATYPHBIX HCTOYHUKOB, PEKOMEHI0BaHHBIX
pabodeit mporpaMmoii 1o yaeOHOH TUCIUIIINHE;

- HEyMEHHE HCIONIB30BaTh HAYUHYIO TEPMHUHOIOTHIO YIeOHOH AUCIUILIHNHEL, HATUYIKE B OTBETE TPYOBIX, TOTHYECKHX OIIHOOK;

- NACCHBHOCTb Ha 3aHATHUSIX WM OTKa3 OT OTBETA, HU3KUH YPOBEHB KYJIBTYPHI HCIIOJTHEHUS 3a/laHUH.

5.4. Borpockl NpoMeKyTOYHOM aTTeCTalluu

1. OTnuunTENnBHBIE 0COOEHHOCTH apXUTEKTYP MpoleccopoB cemeiictBa ARM7. O6nacTy IpUMEHEHHS IIPOLIECCOPOB.

2. OcHOBHBIE XapaKTEPUCTUKN MUKpOKoHTpourepa STM32F1xx, cOCTaB BCTPOCHHBIX epH(EPHHHBIX YCTPOICTB.

3. CtpykrypHas cxema mukpokonTpoiuiepa STM32F1xx (Cortex-M3). CocTaB 1 Ha3Ha4eHHE OJIOKOB IIEHTPATIBHOTO
MPOLIECCOPHOTO YCTPOICTBA.

4. OpraHu3amys NaMsATH MEKPOKOHTpoJutepoB cemeiictBa STM32F 1xx. OcoOeHHOCTH pa3MenieH st o0iacTeil maMsTH KoJa,
JTAHHBIX ¥ BHEIITHUX YCTPOMCTB.

5. OcobeHHOCTH OpraHu3ay KoHBelepa, 610koB nemudpanun koman Thumb u Thumb-2.




6. PeructpoBsrii daiin (6;10x POH) u perucTps! cocTosHUS.

7. CTpyKTypa CUCTEMHBIX ILIHH, CXeMa yIpaBJIeHUs] CHHXPOHU3allMel U TaKTUPOBAaHUEM, CUCTEMHBIH TaiiMep mpoleccopa.

8. KonTtpoimrep BnokeHHBIX BeKTOpHBIX npepriBanuii (NVIC).

9. Moaynu TpacCUpOBKY KOMaHJ ¥ OTIAJKU IPOrPaMM.

10.KoHTposuiep npsiMoro 10CTyma B HaMsTh.

11. Berpoennsie ALIT u ITAIT mpouieccopa STM32.

12. @ynknun TaiiMepoB obmiero HasHadeHHsS MEKpoKoHTpoiutepoB STM32F 1xx (Cortex-M3).

13. PexxuMBl CpaBHEHHI/3aXBaTa, ITUPOTHO-UMITYIECHON MOAY/IALUY B TaiiMepax o0IIero Ha3HauCHHUSI.

14. Monaynb nocienoBatensHol cBsizu Y CAIII B mukpokontpoiiepax STM32F 1xx (Cortex-M3).

15. Uurepoeiic SPI. CtpykTypa, IpHHIAIT pabOTHL, BpeMeHHbIe ArarpaMMbl. O01acTy MpruMeHEHHS.

16. Uurepdoeiic 12C. CtpykTypa, npuHIMI pabOTHI, BpeMEHHBIE quarpaMMbl. OOIacTH MPUMEHCHNUS.

17. Apxutexrypa MII 18086. XapakTepucTrka CHCTEMBI KOMaH/I; OpraHU3alMs CUCTEMBbI IIPEphIBaHuUs U ynpasieHue B/B.
18.Peructposas crpykrypa MII i8086. Ha3znauenue peructpos. Jlornueckui, 3 GeKTUBHBIN U Gusrueckuii aapeca. CocoOsr
aJipecaryu.

19.Cermenranus namsatu. @opMupoBaHue (pU3NIECKOTO ajpeca.

20.Pa3BuTHE apXUTEKTYP MUKPOTMPOIIECCOPOB ceMeiicTBa i8X86 (yrpaBiieHHe MaMAThIO, MeXaHU3MbI 3aIuThl, KOIII-mamsts,
0COOCHHOCTH OpraHU3alliy KOHBEHEPOB | T.I1.).

21.PeanbHBII pesKIM MHKPOIPOLIECCOPOB ceMercTBa i8X86.

22.3amuMIeHHbIH pexxuM. MexaHu3M YIpaBIeHUs MaMAThI0, CETMEHTANUS aMsITH: INI00anbHas U JOKAIbHAS JECKPUITOPHAs
TaOJIUILIBL.

23.0co0eHHOCTH CHCTEMEBI ITPEPEIBAHMS B PEaIbHOM M 3aIUIICHHOM PEeXIMaXx.

24 TloHsATHE CENeKTOpa, JECKPHUIITOPA, JECKPUITOPHBIX TaOIHL. TeHEBbIE PETHCTPHL.

25.®opMupoBaHuE agpeca B 3alIUIIEHHOM PEXUME.

26.Tursl cerMeHTOB. balTI mocTyma 1S CHCTEMHBIX M HECHCTEMHBIX cerMeHTOB. HazHaueHue noseit OaliTa JOCTya B cerMeHTax
KOJIa U JTaHHBIX.

27.0Opranu3zanys 3alMThl NaMITH B MUKpoIponeccopax i8X86. OCHOBHBIE IPUHLMUIIBI, AaTPUOYTHI 3aLIUTHI.

28.0praHuszanus J0CTyNa K CETMEHTaM KOJia ¥ JJaHHbIX.

29.0praHu3anys MeKCETMEHTHBIX ITepeX0/10B. THITEI BEHTHIICH (IIUTI030B).

30.ITonsTHe 3aMauH, PoIb U CTPYKTypa cermeHTa TSS. [epexitoueHne u 3amuTa 3a1a4.

31. Knaccudukarus 1 06paboTKa MpepbIBaHU B 3alMIICHHOM pexxume. Tabmuiia mpepblBaHuid, BEHTHIN (LIUTIO3bI) IPEPhIBAHHUH.
32. OcoOeHHOCTH CETMEHTHOW M CTPAHNYHOM OpraHu3aliy B 32-pa3psaHeix MIT.

33. IToHsATHE JTOTUYECKOT0, TNHEHHOTO U (PU3NIECKOTO aIpEecoB.

34. Cxema opMupoBanus GU3NUECKOTO aApeca C MOMOIIBI0 CUCTEMHBIX Ta0JuI] 1-ro ¥ 2-r0 ypoBHEH MpU CTpaHUYHOM
OpraHM3aluy NaMsITH.

35. ®opmar 1ecKpUNTOpa B CHCTEMHBIX TaOIHIax (CTPAaHUYHOE pa3/IelICHHE TaMsTH).

36. Cucremnas KOIII-nmamsts nepBoro yposHs. Pois Oydepa acconuarusroii Tparcnamnuu (TLB). CtpykTypa 1 cioco6 1ocTymna K
Tabimne TLB.

37. Tunst KOII-namsaTy, opranusanys A0CTYIA, IPEUMYIIECTBA, HEAOCTATKU.

38. Cnoco6s1 moctpoerns KOIII-naMaTH: TOIHOCTHIO aCCOIMATHBHAS, C MPSAMBIM 0TOOPa’KEHHEM, MHOXKECTBCHHO-ACCOI[ATHBHASI.
39. Ocobennoctu BzaumozercTBus BcrpoeHHo KOIII-namsatu ¢ OCHOBHOM MaMsThi0: OOHOBJIEHHE MaMATH (CKBO3HAs U 0OpaTHas
3aIKCh).

40. O6mras xapakrepuctuka MIT P5. OcHOBHEIE 0COOEHHOCTH apXHTEKTYPEI.

41. Opranusanus konseiiepoB B MII P5. Ctaguu koHBeliepa, OCHOBHBIE IPOOIEMbI, BOSHUKAOIIHE IPH KOHBEHEPHOM HCIOTHECHUT
KOMaH/I.

42. Haznauenwne u opranusaiys oypepa BTB.

43. Apxurextypasie ocobeHrocti MII Pentium Pro. KonnenryansHast Mogens pormeccopa IMecToro MOKOoJICHH.26

44. ApxuTekTypa 1BOHHOM HezaBUcHMOi mmHbl DIB. Opranuzanus 1ocTyna K KoII-aMaTy IEPBOro ¥ BTOPOr0 YPOBHEH.

45. Crpykrypa KoHBeliepa mpoueccopa P6, rcronHeHne ¢ M3MEHEHHEM NOpsAKa CIIEI0BaHHUA KOMaH]I.

46. Muxkpormporieccopsl cemeiictBa Pentium 4. OcobenHocTH MUKpoapxuTekTypbl NetBurst, mpomeccopos Intel Core 15, 17.

47. Texuonorusa Hyper-Threading. MHorosiiepHbIe MUKPOIIPOIIECCOPHI.

48. MynsTHMHKpOTIpOLIecCOpHBIE crcTeMbl. OCHOBHBIE KOH(UTYpaIiy, 00JIaCTH UX UCHOJIB30BAHUS, THIIOBBIC CTPYKTYPBI, 0071aCTH
WX TIPAMEHEHUS.

5.5. Meroauueckue MaTepualibl, ONpeaesSIoye NpoLueaypsl OLEHUBaHUS 3HAHUH, yMEHHM, HABBIKOB U (WJIH) ONBITA JESITEIBHOCTH
ITpoMexyTOUHas aTTeCTaUs] OOYJarOIIUXCs BEACTCS HEMPEPBIBHO M BKITIOYACT B Ce0sI TEKYIIYIO aTTECTANNIO (KOHTPOJIb TEKYIIEH
paboThI B ceMecTpe, BKITIOYas OIICHUBAaHHUE MTPOMEKYTOUHBIX PE3yIbTATOB O0YUSHHS IO JUCIUILTIHE) H CEMECTPOBYIO aTTECTAIHIO
(3K3aMeH) — OIleHHBaHNE OKOHYATENBHBIX PE3YABTATOB O0YIEHUS M0 JUCLIUTUINHE.

ITo maHHOW MMCHHUIUTHHE, 3aBEpIIAIOIISHCS SK3aMEHOM, IT0 00s3aTEIBHBIM (opMaM TEKYIIEro KOHTPOJIS CTYICHTY IPEJOCTaBISIeTCS
BO3MOKHOCTB HaOpaTh B cymme He MeHee 60 6amnoB. OleHnBaHNE OKOHYATENBHBIX PE3YIBTaTOB 00YUeHHUS 110 JUCIUIUINHE BEACTCS
no 100-6amnpHOI HIKale, olleHKa GOPMHUPYETCs aBTOMATHYECKH KaK CyMMa KOJIMUeCcTBa 0aylioB, HAOpaHHBIX 00ydJaromuMcst 3a
BBITIOJIHEHHE 331aHUI 00513aTEIbHBIX (POPM TEKYIIET0 KOHTPOJISI M KOJIMYeCTBa OanIoB, HAOpaHHBIX Ha CEMECTPOBON aTTeCTaluy
(3x3amene).

Cucrema OIlCHUBaHHS

Texymmit KOHTPOJIb MPEACTABIIET OO0 MPOBEPKY YCBOCHHS YUeOHOTO MaTepHalia TCOPETHIECKOTO M MPAKTHIECKOTO XapaKTepa,
PETYISAPHO OCYIIECTBIEMYIO Ha IPOTsKEHUH ceMecTpa. K ocHOBHBIM (popMaM TeKyIIero KOHTPOJIS MOXKHO OTHECTH YCTHBIN




OIIpoc, MUCBMEHHBIC 33JaHUsL, JJAOOpaTOPHBIE PAOOTHI, KOHTPOJIBHYIO padoTy.

KonTpomnsHas padota

KontponsHas paboTa mpeacTaBiIseT co0oil 3aKOHYEHHYIO paboTy, 3aKITI0UAIOILYIOCS JIH00 B pa3paboTKe MHKPOIPOIECCOPHOH
CHCTEMBI 110 BapUaHTY 3aJaHHs, OCHOBHOH YIIOp JieJlaeTCsl Ha HallMCAHWH POrPAMMBI JUISl OTHOKPUCTAIBHOTO MUKPOKOHTPOJLIEPa,
cocTaBJsIoIIero spo paspabarsiBaemoit MIIC. ITonHOCTBIO BBINOIHEHHAs: KOHTPOJIbHAS padoTa oneHnBaeTcs B 20 0ajuIoB.

JlabopaTopHast paboTa

JlaboparopHasi paboTa siBisieTcst GOpMOii KOHTPOIIS M CPEACTBOM IPUMEHEHUS ¥ Pealu3aliiy MOJIyYeHHBIX 00yJaronMuUCs
3HaHWH, yMCHUI 1 HaBBIKOB B XO/I¢ BHIIIOJHEHNS Y9eOHO-ITPaKTHYECKOH 3a1a4H, CBA3aHHON C MOIydeHHEeM 3HAYNMOT0 pe3yibTara ¢
TIOMOIIBIO PEANBHBIX CPEZCTB JICSITEIFHOCTH. PEKOMEHAYIOTCS AT IPOBEICHUS B paMKax TeM (pa3/esioB), HanOoIee 3HAUNMBIX B
(hopMHUpPOBaHMHU KOMIIETEHIMHA. 32 KaXK10€ TIOJTHOCTHIO BBITIOJIHEHHOE TabopaTopHOe 3aJaHne Hauuchsercs 5 6amioB. B pamkax
JAHHOW TMCHUIUIMHBI INTaHUPYeTCst 6 1abopaTopHBIX padoThl. Tembl 1abopaTopHbIX paboT ykazaHsl B pazaene “4. CTpykTypa u
cofiepkaHne MUCIUIUTAHBI (MOTYIIS, TIPAKTHUKH) .

VYcTHbI onpoc, codecenoBaHne

YcTHBIH ompoc, codecenoBaHue SIBISIOTCS (POPMOI OIIEHKH 3HAHUH U MPEIIONIaraloT CIeHaIbHYI0 Oecey mperoiaBaTes ¢
00ydJaronIrMcst Ha TEMBI, CBSI3aHHBIE C U3ydaeMon UCHUTUTHHON. [Iporienypbl HanpaBJieHbl Ha BELSICHEHHE 00beMa 3HAHUMA
oOyyarolierocs o onpeaeeHHOMY pa3jieiy, TeMe, IpodieMe U T.1. Y CTHBIM OTBET WiIH co0eceI0BaHNE MOXKET MPaKTUKOBATHCS
npernoaBaTesieM JJis YTOUHSHHS 3HAaHWHA Ha MPAKTUICCKUX U JTJA00OPATOPHBIX 3aHATHSIX.

YcTHBI onpoc BKIroUaeT 1 Bompoc U3 rpynms! BompocoB 5.1 KoHTpomsHbIE BOIPOCH! U 3a1aHKs”, cOOeceI0BaHHE MOXKET
BKJTI0YATh OoJjiee 1-ro Bompoca Toro ke crnucka. OTBeT oreHnBaetcs ot 0 10 3 0aIoB CIEAYIONUM 00pa3oM:

3 Gaya - MOJHBIH, TOTHIECKH Oe3yIPEUHBIi OTBET;

2 GaJuta - OTBET B IIEJIOM IIOJIHBIN, HO MOTYT HMETh MECTO HECYILIECTBEHHBIE MPOOEITbl B 3HAHUSX; JIOTHKA OTBETA MPABHUIIbHAS, HO
HEKOTOpPBhIE MOMEHTBI B CBOUX PACCYXKIEHHUSIX CTYACHT 000CHOBATh 3aTPyIHAETCS;

1 Gam - OTBET YaCTHYHBIN, COJIEPIKUT 3HAYUTEIIBHBIC U3bSIHBI; HAPYIICHHU JIOTUKU OTBETA HET, HO UMEETCS PAAJl JIOTHYECKUX
MIEPEXO0/I0B B PACCYXIEHHSIX, KOTOPBIE CTYIEHT 00OCHOBATh 3aTPYIHSICTCS.

ITpomexyrouHas arrectanus. K3aMeH.

ITpoMesxyTodHast aTTECTAIHS OCYIIECTBIIETCS B KOHIIE CEMECTpa M 3aBepIIaeT N3ydeHHe TUCIUILIHHEL. [IpoMexyTodHas
aTTeCTaIMs IIOMOTaeT OIIEHUTH O0JIee KPYITHBIE COBOKYITHOCTH 3HaHMH, yMEHHUH 1 HABBIKOB, B HEKOTOPBIX CITyJasx — Aaxe
(hopMHUpOBaHHE ONpPEACICHHBIX KOMIIETCHIIMH. B paMkax qaHHOTO rpeamera K popMe MPOMEKYTOYHOTO KOHTPOJISE OTHOCHTCS
9K3aMEH.

DK3aMeH 10 JUCHUIIIHHE UMEET LeNIb OLCHUTH C(POPMHUPOBAHHOCTH KOMIIETEHIUH, TEOPETHUECKYIO TIOATOTOBKY CTYJCHTA, €TO
CIIOCOOHOCTB K TBOPUECKOMY MBIIUICHHUIO, IPHOOPETEHHBIE UM HaBbIKHM CAMOCTOSITEIILHOM paboThl, yMEHHE CHHTE3UPOBATh
MOJTy9IEeHHBIC 3HAHUS W IPHMEHSTH UX IIPH PEIICHUHN NMPAKTHUSCKHUX 3a1ad. DK3aMeH IPOBOANTCS B YCTHOH (hopme b0 B BHIC
TECTOB Ha KOMITBIOTEpe. B X07e 3K3aMeHa CTyAEHT NHIIET OTBET Ha BONPOCH! OmiieTa. bruteT BKirouaeT Ba Bompoca u3 ciucka "5.4.
Bonpocsl npomMexxyTouHO# artectanuu”, oneHuBaeMbix 1o 20 6amios. [Ipu npoBeneHNH TeCTOB gaeTcs TecT Ha 20 BOIPOCOB 1O
TEMaTHKE YCTHOTO 9K3aMEHa, Ka)KAbIi OTBET OlleHUBaeTcs B 2 Oayia. JlomnonHuTenbpHbIe 0auibl, HOMUMO 0ajlIoB, IOMYYEHHBIX 32
KOHTPOJIBHYIO Pa0OTY M OTHET TabOPaTOPHBIX, MOTYT OBITH 3apabOTaHbI 3a MIPABIIIBHBIE OTBETHI B XO/€ OIPOCOB M COOECETOBAHIH.

Ecnu cymmapHoe yrciio 6aioB HaOpaHHBIX B CEMECTPE IO Pe3yNbTaTaM MOJIYIICH U MOyYeHHBIX Ha SK3aMEHE

- 0T 61 1o 75, TO cTaBUTCS UTOrOBas OIEHKA 'Y JOBJIETBOPUTENHHO",

- ot 76 1o 89, TO cTaBUTCS NTOrOBas OLEeHKa "Xopomo",

- 01 90 10 100, To cTaBUTCA HTOrOBas oreHka "OTanyHo".

Ecnu cymmapHoe 4rciio 6amioB, HaOpaHHBIX CTY/IEHTOM He MeHee 60 0aioB, TO CTYACHT MOXET COTJIACHTBCS C COOTBETCTBYIOLICH
WUTOTOBOM OIIEHKOW 0e3 dK3aMeHa.

6. YAEBHO-METO/JUYECKOE 1 UH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,
IMPAKTHKH)

6.1. Pexomenayemasi iutepatypa

ABTODBI, COCTaBUTEIU 3arnaBue WsparenscTBO, rOI. DNEeKTPOHHBIN ajpec
JI.L1 | Konuenkos B. U., CemeiicTBO MUKPOKOHTpOIIEpoB STM32. Bosrorpan:
Ckaxynos B. H. IIporpammupoBaHue U IpUMEHEHHE: yIe0. BonrI' TV, 2015
nocobue
JI.2 | Kupnocenko C. U., JlaGopaTopHBbIif NPaKTHKYM 10 JUCLUIUINHE Bonrorpan:
Konuenxkos B. 1., «MUKpOTPOIIECCOPHBIE CUCTEMBI»: yue0.-METO/I. BoarI TV, 2017
Ckaxynos B. H. nocobne

6.2. Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIeKOMMYHHUKAUMOHHOI1 ceTn "UHTepHeT"

31 | OcHOBBI IPOrpaMMHIPOBAHHS MUKPOKOHTpOIIIepoB cepr 1986BEI9x B cpene Keil uVision : yuebnoe mocodue / H. B.
T'opOynos, J. A. Jlrooces, . O. IlonkuH [u np.]. — Jdy6na : TocynapcTBeHHbIl yHUBepcuTeT «Jlyona», 2018. — 132 c. —
ISBN 978-5-89847-529-1. — TeKcT : aneKTpOHHBIH // JIaHb : anekTpoHHO-0nbaroTeuHast cuctemMa. — URL:
https://e.lanbook.com/book/154495 (nata obpamenus: 19.09.2021). — Pexum goctyma: Jijist aBTOPH3. MOIB30BATEINCH.




32 | Muposnos, b. M. MukpoxonTpomieps! cepun 8051 : mpaktuxym : yuedbHoe nmocobue / b. M. MupoHoB. — MpKyTcK :
HpI'VIIC, 2018. — 77 ¢. — TeKcT : a1eKTpoHHbIH // JIaHb : aMeKTpOHHO-01bOnnoTeynas cucrema. — URL:
https://e.lanbook.com/book/117563 (nata obpamenus: 19.09.2021). — Pexum gocTyma: ajs aBTOPHU3. MOJIB30BaTENEH

93 | Ocokwuna, E. b. Mukpomnpoiieccopabie cCUCTeMBI yrpasieHus : yaeoHoe mocooue / E. b. Ocokuna. — BnaguBocTok : MI'Y
nm. aam. ['M. Hesensckoro, 2020. — 129 ¢. — Texcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OHOINOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/171805 (mara obpamenus: 19.09.2021). — Pexxum qocTyna: ajs aBTOPH3.
1oJIb30BaTeNei

34 | llampos, M. 1. IIporpammupoBanne MIUKpoKkoHTpoiutepoB cemeiictBa CORTEX-M : yaedHoe mocobue / M. 1. llampos.
— Mocksa : PYT (MUUT), 2020. — 88 c¢. — Tekcr : anexTpoHHsI // JIaHb : 31eKTpoHHO-O0MOIMOTE Has cucTeMa. —
URL: https://e.lanbook.com/book/175969 (nata obpamenus: 19.09.2021). — Pexxum goctyna: ajist aBTOPU3.
TIOJIB30BaTENEH

35 | Konuenkos, B. U. CemeiictBo MukpokoHTposuiepoB STM32. [IporpaMmmupoBaHue 1 IpUMEHEHHUE : yaeOHoe mocooue / B.
. Konuenkos, B. H. CkakynoB. — Boarorpan : BonrI TV, 2015. — 78 ¢. — ISBN 978-5-9948-2007-0. — TekcT :
9JIeKTPOHHBIH // JlaHb : 21ekTpoHHO-0nOnmoTeunas cuctema. — URL: https://e.lanbook.com/book/157224 (nata
obpamienns: 19.09.2021). — Peskxum noctyna: uis aBTOPH3. TIOJIB30BaTEICH

26 |Bborauyenkos, A. H. [TudgpoBbie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI : METOAMYECKHe yka3anus / A. H. boraueHkoB. —
Mocksa : PTY MUPDA, 2019. — 67 c. — Tekcr : anekTpoHHbI# // JlaHb : anekTpoHHO-0HOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/171515 (nata obpamenus: 19.09.2021). — Pexwum goctyna: ajsl aBTOpHU3. OJIB30BaTENEH

37 | BoaoBo3os, A. M. MUKpOKOHTpPOJUIEPHI AJIsl CHCTEM aBTOMATHKH : yuebHoe nocodue / A. M. BogoBo3oB. — 3-e u3a. —
Bomnorna : Undpa-Nuxenepus, 2016. — 164 ¢. — ISBN 978-5-9729-0138-8. — TekcT : a1ekTpoHHbIH // JIaHs :
ANIEKTPOHHO-OnbOIMoTeuHast cucrema. — URL: https://e.lanbook.com/book/84273 (nara obpamenus: 19.09.2021). —
Pexum gocTyna: ajs aBTOpU3. M0JIb30BaTENEH

98 | Kysskos, O. H. IIpoexktupoBaHue cucTeM Ha MUKPOIIpOIleccopax ¥ MUKPOKOHTpoJuiepax : yuebHoe nmocodue / O. H.
KyzsikoB. — Tromens : TroM[HI'Y, 2014. — 104 ¢. — ISBN 978-5-9961-0847-3. — TekcT : 25eKTpoHHBI# // JIaHb :
ANIEKTPOHHO-0nbOMoTeuHast cuctema. — URL: https://e.lanbook.com/book/64535 (nara obpamenwus: 19.09.2021). —
Pexum gocTyna: i aBTOpU3. OJIb30BaTENEH.

6.3 IlepeueHb MPOrpaMMHOIO ofecneyeHust

6.3.1.1 | MUarerpupoBanHas cpena paspaborku Keil uVision v5

6.3.1.2 | UarerpupoBanHnas cpena pazpadotku STM32CubelDE

6.4 Ilepeuenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U JIEKTPOHHBIX 0ubnoTedHbIx cuctem (AbC)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCIUITJINHBI (MO YJIA,
IMPAKTUKMHN) /OBOPYIOBAHUE

7.1 | Anst mpoBeneHust 1abopaTopHBIX paboT HEOOXOJUM KOMIBIOTEPHBIH KiIacc, MOJKIIOUEHHBIH k ceTu HTepHeT. YueOHas
ayJMTOpHs NOJDKHA COOTBETCTBOBATH TPEOOBAHUSIM MOXKAPHOIT 0€30IIaCHOCTH M OXPaHBbI TPY/A M0 OCBEICHHOCTH,
KOJIMYECTBY pabOdIHX MeECT.

7.2 | Onncanne MaTepuaabHO-TEXHUYECKOHN 6a3bl, HEOOXOIUMOM ISl OCYIIECTBICHHUS 00pa30BaTEIBHOIO MTPOIIEcca 110
IHACIUTIINHE/

7.3 | 1) JlexunonHas ayauropus - yaeOHast MeOelns, MyIbTHMEIHIHOE 000pyIOBaHNE, TOCTYI K ceTn MHTepHeT.

7.4 | 2) KommbroTepHsIi Kiace - yaeOHast MeOelb, KOMITBIOTEPHI IS TPOBEICHUS YIeOHBIX 3aHATHI, yaeOHOE CeTeBOEC
obopynoBanue, noctyn k cetd MutepHet, crenasl EasyMX PRO for STM32, reHepaTtopbl CUTHAJIOB MTPOU3BOJIBHOM
¢dopmer RIGOL DG4202, nudpossie ocrpmnorpadgst RIGOL DS1102, aranorossie octiputorpadst C1-77 (B-1303).

8. METOANYECKHUE YKA3ZAHUSA IS OBYYAIOIIIUXCSA IO OCBOEHUIO U CIUITVIMHBI (MO YJISA,
MMPAKTHUKHN)

Opranuzanus 00pa30BaTeIBHOTO MPOIIECCa 0 TAaHHON TUCHUILIHHE PErIaMEHTUPYETCsl y4eOHBIM TUIAHOM U PacliCaHHEM
y4eOHbIX 3aHaTHi. [Ipn GopmupoBaHnY CBOCH HHIMBHIYAIbHOI 00pa30BaTEBHON TPaeKTOPHUH 00YJAIOIIIICS HMEET ITPaBo Ha
nepe3adeT TUCIUILIHHEI (TIepeaTTecTalluy ee YacTH), €CIIM OHA OBLITa OCBOSHA B IIPOIIECCE MPEIISCTBYIOIIETO O0YICHNUSI.
Ilepe3auér (mepearTecTaiy €€ YacTH)OCBOOOXKAaeT 00ydaromerocs oT He0OX0JUMOCTH TOBTOPHOT'O OCBOEHUS! JUCLUTUINHBI
(TIOJTHOCTHIO MIIM YaCTUYHO).

Y4eOHBIH Mporecc MpH MPenogaBaHUN Kypca OCHOBBIBACTCS Ha UCITIOB30BAaHNH TPAAUIIMOHHBIX, HHHOBAIIMOHHBIX H
WHPOPMALMOHHBIX 00pa30BaTENBHBIX TEXHONOTUH. TpaAuLnOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTHUH MIPEICTABICHBI JEKIUSIMU 1
1a00paTOPHBIMU 3aHATUAMH. VIHHOBAIIMOHHbBIE 00Opa30BaTeNIbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUAE IIMPOKOro MPUMEHEHUS
aKTHBHBIX U HHTEPAaKTHBHBIX (hOPM MpOBeAEHHS 3aHATHH. HpOopMaImoHHBIe 00pa30BaTeIbHBIC TEXHOIOTHH PEATU3YIOTCS ITyTeM
AKTUBU3AIMN CAMOCTOSTEIBHON PaOOTHI CTYJICHTOB B DIIEKTPOHHON WHPOPMALIMOHHON 00pa30BaTEIEHON cpejie.

JIeKIMOHHBINA KypcC MpearnonaraeT CHCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BONPOCOB yuyeOHoro tuiaHa. Ha nepBoit nexkiuu
JICKTOp HH(POPMHUPYET CTYACHTOB O PEKOMEH/TyeMOI JINTepaType U 3JIEKTPOHHBIX UCTOYHUKAX HH(OPMAIHH 110 JUCIUIUIAHE, C
yKazaHHeM, Kakol yaeOHHK (yaeOHoe rmocobne) sBiseTcs 0a30BBIM.

JlaGopatopHsbie pabOTHI MPEANIONAraoT BEIIOIHEHUE U OTYET 3aJaHHi IO TeMaM, PACCMOTPEHHBIM Ha JIEKITMOHHBIX 3aHITHSAX.
Kaxnomy 1abopaTopHOMY 3aHATHIO MPEIIIECTBYET CAMOCTOSITEIIbHAS [TOJJTOTOBKA CTYACHTA, BKIFOUAIOIIAs:

- 03HAaKOMJICHHE C COJIepKaHNEM JTa00paTOPHOI PabOTHI IT0 METOMYECKUM YKa3aHHSIM;

- IpopabOTKy TEOPETHYECKOH YaCTH 110 JIEKIMOHHOMY MaTepHally U ydeOHHKaM, PEKOMEHIOBAaHHBIM B METOANYCCKHUX YKa3aHUSAX;
CamocrosTenbHast paboTa CTyJCHTOB BKIIOYAET U3yueHHE 3aKOHCIIEKTUPOBAHHOTO Ha JICKIIMOHHBIX 3aHATHAX MaTepuaa,
JIOTIOJTHEHHE €T0 C YYSTOM PEKOMEHIOBAaHHOM 110 TAHHON TEME JINTePATYpPhl, CAMOCTOSTEIIFHYIO ITOJITOTOBKY K JIAOOPaTOPHBIM




paboTaM, caMOCTOSITENIBHOE BBITIOJIHEHUE U 0(OPMIICHHE 3aJaHNil KOHTPOJIBHON pabOThI, aHAJIOTHYHBIX BRIIOTHEHHBIM Ha
3aHATHUSX.

B Tedennn cemectpa U1 CTyAEHTOB MTPOBOASATCS TPYIIIOBBIC TEKYIINE KOHCYIBTAIINH 110 yIeOHON TUCIUIUINHE, a TakKe
KOHCYJIbTalMs [Epe] 9K3aMEHOM.

Metonuyeckie peKOMEH AU 110 00Y4IEHHUIO JIHI] ¢ OTPaHUUCHHBIMU BO3MOXHOCTSIMH 3/10POBbSI U HHBAINJIOB
IIpodeccopcko-meaarorniecKiii COCTaB 3HAKOMHUTCS C TICUXOJIOTO-(QU3NOTIOTHYECKIMU 0COOSHHOCTSIMHU 00YUJaIOMINXCsl HHBATUIOB
U JIUI{ C OTPaHWYIEHHBIMU BO3MOXKHOCTSIMHU 310poBbst (OB3), MHANBUIyaTbHBIME IPOrpaMMaMy peabHINTAIIMY HHBATUIOB (TIpH
Haianuun). [1py HeOOXOIMMOCTH OCYIIECTBIISIETCS IOTIONHUTEIbHAS TOIEPKKa IIPETIOAAaBaHus THIOTOPAMH, ICHXOJIOTaMH,
COITMAIBHBIMA paOOTHHKAMH, POIICAITHMH ITOJTOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBHE € METOAMYECKUME peKoMeHanusmu MuHoOpaayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce
HPEJII0JIaraeTcs UCIONb30BaTh COLMAIBHO-aKTUBHEIE M pe)IeKCHBHBIE METO/IbI O0YUESHUSI, TEXHOJIOTUH COLIMOKYJIBTYPHOU
peaduIMTaliHY C IETbI0 OKa3aHUsI IIOMOIIY B YCTAHOBJICHHUH MOJIHOLIEHHBIX MEXINYHOCTHBIX OTHOILIECHHUH C IPyIUMHU CTYJCHTaMH,
CO3JJaHUH KOM(OPTHOTO IICHXOJIOTMIECKOTO KIIMMaTa B CTyeHYecKoH rpymme. [Tonbop 1 pa3paboTka yueOHBIX MaTepraioB
HPOU3BOATCS C YIETOM IPEJOCTaBICHHS MaTepuaja B pa3inuHbIX GopMax: ayIranbHON, BU3YabHOM, C UCIIONB30BaHHEM
CIICIMATIBHBIX TEXHUYECKUX CPEACTB U HHYOPMALMOHHBIX CUCTEM.

OcBoeHne qucruIUIMHE uamu ¢ OB3 ocymecTBiseTes ¢ NCIOIB30BaHIEM CPEICTB 00yIEHHs O0IIEeTo M CIEHaIbHOTO
Ha3HAa4YeHH (TIePCOHAIBHOTO M KOJUICKTHBHOTO HCIIONIB30BaHUS ). MaTepHalbHO-TEXHUIECKOe 00ecTIedeHNe IpeyCMaTPHBAeT
npucnocoOieHue ayauTopuii kK Hyxaam auu ¢ OB3 (mpu Heo6X0guMOCTH).

®dopma npoBeieHNs ATTECTALMHN VIS CTYACHTOB-MHBAINA0B YCTAHABIMBACTCS C YUETOM MHJIMBUTYalIbHBIX CHXO(DU3HIECKHUX
ocobenHocteit. J{ist ctynenToB ¢ OB3 npemycmarpuBaeTcst JocTymHas GopMa MPeIOCTaBICHHS 3aaHUH OIICHOUYHBIX CPEJICTB.
CryneHTam ¢ MHBIUTHOCTBIO YBETMYMBACTCS BPEMST Ha MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [lJIsl TAKUX CTYJCHTOB
HpeycMaTpUBaeTCs JOCTYIHAs (popMa IPeIoCTaBICHUS] OTBETOB Ha 33/1aHHUSL.

ITpu HEOOXOAMMOCTH TSI OOYJAIOIIUXCS C HHBAJTHIHOCTHIO IIPOLIETypa OIIEHUBAHMS PE3yIETaTOB OOYUCHHUS MOXKET IIPOBOINTECS B
HECKOJIBKO 3TaIlOB.

[TepeueHp METOMMYECKHX YKA3aHHUH K Ta00OPaTOPHBIM paboTaM IPHBEICH HUXKE.

1) U3yuenue otnanounoro crenaa ME-EasyMX PRO v7 for STM32. PaboTa ¢ mapayuienbHbIMU IOPTaMH BBOJIa-BBIBOJIA.

2) IIporpaMMupoBaHUE U HCCIIEIOBaHIE PEXKUMOB pabOTHI TaiiMEPOB/CYETINKOB OOIIETO Ha3HAYCHHSI MUKPOKOHTposuiepa STM32.
3) Pabota ¢ momyinem USART.

4) IlporpaMMupoBaHKe U HCCIeR0BaHUE BCTpoeHHOTo ALIIT.

5) Ympapnenue rpapuyeckuM KUIKOKPUCTATUTMIECKUM TUCIIIIEEM

Mertonmueckne yka3aHHs OITyOIMKOBAHBI B CIICAYIOIINX U3TaHHUAK:

1) Konuenkos, B.1., CxakyHos, B.H. Meroauueckue ykazaHus K 1a00paTOPHBIM paboTaM MO JUCHUIIHHE «MHKpPOIPOLECCOPEI».
Yacte 1 Bonrorpan : BonrI TY, 2019

2) Konuenkos, B.1., CkakyHoB, B.H. Metonuieckne yka3zanus K JJaOOpaToOpHBIM paboTaM 10 TUCIMILIHHE «MHKPOITPOIIECCOPBD».
Yacts 2 Bonrorpan : BonrI TV, 2019




