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1. llesu u 3212494 AU CIUILIHHBI

Henbto nucuurnasl «I[Iporpammuoe oOecrieueHrne U3MEPUTEIbHBIX MPOIIECCOBY
ABIISICTCS U3yUEHUE PUHIIUIIOB U TEXHOJIOTHI cOopa, 00paboTKH U nepenadu
U3MEpUTENBHON HHPOpMALMU, TPUHIIUIIOB pa3pabOTKU IPOrpaMMHOIO 00eCIeUeHUs IS
U3MEPUTENBHBIX CUCTEM Ha OCHOBE MHUKpoIpolieccopoB. K 3agauam uzyuenus
JUCHUIUIMHBI OTHOCSTCS: - 0030p MUPOBOTO OIBITA MOJXO/I0B K pa3pad0TKe BCTPOEHHOTO
IPOrpaMMHOTO 00eCIeUeHHUs JIJIs1 U3MEPUTENbHBIX CUCTEM - MOJIyYEHUE 3HAHUN B 00J1aCTH
IPUHIIMIIOB pa3pabOTKU IPOrpaMMHOTo obecrneueHus - GOpMHUPOBAHUE YMEHHI
pa3pabotku BcTpoeHHOro 10 as u3MepeHust pa3ianuHbIX BEIUMUNH, 00pabOTKH
MOJYYEHHBIX JIaHHBIX U Mepeada Ha CUCTEMbl OTOOPaKEHUS

Kparkoe conepxxanne JTuCHMILTHHBI

JlucuuruinHa HanpapjieHa Ha CO3/1aHuEe U TPUMEHEHUE YCTPOUCTB U CUCTEM,
COCTABJISIOLIMX OCHOBY HH(OPMAIIMOHHBIX TEXHOJIOTUH B PA3IMYHBIX OTPACIIIX
npoMbILIeHHOCTH. Oco00e BHUMaHUE JTOJIKHO YIEIATHCS KOMIIBIOTEPHON WU
MUKPOIIPOLECCOPHOM TEXHUKH KaK CO CTOPOHBI alllapaTHOTO, TaK U MPOrPAMMHOTIO
oOecrniedeHus. B coBpeMeHHOM MUpe HEOThEMJIEMON YacThIO MPAKTUUECKH JIF0O0TO
U3MEPUTETHHOTO YCTPOUCTBA SABIISAETCS MUKPOKOHTpOJUIEp. BaskHOI 0COOEHHOCTHIO
IPUMEHEHUSI MUKPOKOHTPOJIJIEPOB B H3MEPHUTEIIBHBIX YCTPOUCTBAX SBIISCTCS TOT (PAKT,
YTO JUISl HAJIEKHOM pabOThI TAKOTO YCTPOKWCTBA HEOOXOAMMO HE TOJIBKO HA/IEKHAs
anmnaparypa, HO 1 Ka4eCTBEHHOE U HaJIe)KHOE ITPOrpaMMHOE OOECIIEUEHHUE YIIPABISIOLIEe
MUKpPOKOHTPOJIJIEPOM. B HacTosiiiee BpeMs CyleCTBYET OYEHb MHOTO METOAMYECKUX
nocoOUi U KHUT 10 pa3pabOTKe YCTPOMCTB C UCIOIb30BAHUEM MUKPOKOHTPOJIEPOB,
OJTHAKO BOIPOCHI pa3pabOTKH NPOrpaMMHOI0 00eCTeUeHus: CBOASITCS K TPOCTHIM
npuMepam Ha a3bike accembiaepa u Cu. Kpome Toro, cymiecTByromiye mocoous
3HAYUTENBHO OTCTAIOT OT OBICTPOMEHSIOLIUXCS U3MEHEHUN B MUKPOITPOLIECCOPHOI
TEXHHUKE U TeM OoJiee si3bIKax MmporpammupoBanus. Eciu emie HemaBHO TPOPHIBOM B
nporpaMmupoBanue ObuT Bbixos ctangapra Cl1, To yxke ceroHs CymecTByeT CTaHAapT
C20 u yxe aktuBHa padoTa no crangapty C++23. Crnemyer Takke 3aMEHHUTh, YTO aBTOPOM
HE HalJICHO HU OJTHOM KHUTH WJIH MOCOOMS, KOTOpPBIE ObI 3aTparuBaiii, HapuUMep, TaKue
obmnactu pazpabotku [10 a51s MUKPOKOHTPOIIEPOB, KaK apPXUTEKTypa MPOTPaMMHOTO
oOecnieuenus1, ucnonb3oBanust UML u cpeacTB MOAENHPOBAaHUS APXUTEKTYPBI.
[Ipenbiaymue Mmeroguyeckue nocodbus A kypca [IOUIL, nanpumep, [2] Opuin
OpUEHTHUPOBAaHbI HA ITUPOKHE 00JIACTU MPUMEHEHUS MH(DPOPMAIIMOHHBIX TEXHOJIOTHIA,
HauMHasg OT MUKPOKOHTPOJUIEPOB U 3aKkaHuMBasi 0a3amMu AaHHBIX. OTHAKO IO MHEHHIO
aBTOPAa, HEBO3MOXKHO XOPOIIIO Pa3o0paThCsi U YCBOUTH CTOJIb OOJIBIION 00beM
pasHoruiaHoBoi uH@opmauu. B utore kypce u gadboparopHbie pabOThI JAIOT JUIIIb
MOBEPXHOCTHOE MPEJCTABICHUE O pa3paboTKe MPOrpaMMHOTO 00ecrieueHu s, a Oyayime
WHKEHEPHI HE JI0 KOHIIA YCBAWBAIOT MaTe€pHall U HE MOTYT JETaIbHO pa3o0paThCs B
IPUHIIMIAX Pa3padOTKH MPOrPaMMHOI0 00ecTieueHus JUIsl H3MEPHUTEIbHBIX YCTPOMCTB.
OcCHOBBIBasICh Ha JAHHOM IPenyOeKIeHre, aBTOPOM BHIOpaH MHOW My Th, @ UMEHHO 0oJiee
y3KOCTEIMATU3UPOBAHHOE U JIETAIBHOE PACCMOTPEHUE MIPUHIIUIIOB pa3paboTKu
IPOrpaMMHOTO 00€CTIEUeHHS U3MEPUTENIbHBIX YCTPOICTB Ha Oa3e COBPEMEHHBIX
MUKPOKOHTPOJIIepOB. COBpeMEHHBIE OBICTPOU3MEHSIOMINECS U HBOTIOLUOHUPYIOIINE
YCIJIOBHS IUKTYIOT U HOBBIM MOAX0A K 00pa30BaHUIO, @ UMEHHO BCe OOJBIINI YIIOp
JIeNaeTcsl Ha caMo00pa30BaHKe, CaMOYCOBEPIIEHCTBOBAHUE M CAMOCTOSITEIbHBINA MTOUCK
HY>KHOU MH(GOPMALIMK ¢ TEXHUYECKON JOKYMEHTAILIMH, CUCTEMax MOUCKa, KHUTax.



[ToaToMy AOBOJIBHO OOJBIIIAS YaCTh PA3/IeIOB MPEAaraeTcs CTyICHTaM s
CaMOCTOSITENILHOTO | M3y4YeHUS W BBHITIOJTHEHHS B KQUYECTBE JIOMAITHEH MPaKTUIeCKOU
paboTHI.

2. Komnerenuum ody4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIIun) 00y4YeHHUS 10 AUCITUTUIHHE

3HaeT: COBpeMEHHbIE TEXHOJIOTHH cOopa,
00pabOTKHU U Mepeadl H3MEPUTEIbHOM
UHOPMAITUH, B TOM YHUCIIE CETEBbIC; TPUHITUITHI
VYK-2 CriocobeH ornpenensats KpyT 3a7ad B paMKax [pa3paOoTKy MPOrpaMMHOTO 00eCTICUeHUs TS

MOCTABJICHHOM 1IEJIA ¥ BBIOMPATh ONTUMAJIBHBIE  [M3MEPHUTEIBHBIX CHCTEM Ha OCHOBE

CHOCOOBI UX PEIIeHHs, UCXO/IS U3 ACUCTBYIOIIUX [MUKPOIIPOLIECCOPOB

NPaBOBBIX HOPM, UMEIOIINUXCS PECYPCOB U YMmeet: pa3pabareiBaTh BCTPOSHHOE IPOTPAMMHOE
OTpaHUYEHUH oOecrieyeHne sl U3MEPEHUS PA3TUYHBIX BEJTUYNH;

00pabaThIBaTh MOJIYYCHHBIC JAHHBIC U ITEpeaBaTh
[pE3yNbTaThl HA CUCTEMBI OTOOPAXKESHHUS HITH
XpaHeHUsT HHPOPMAITUH

'YMeeT: UCOoIb30BaTh MUPOBOM ONBIT MOJXOA0B K
pa3paboTKe BCTPOSHHOTO IPOTPaMMHOTO
oOecTieueHus 711 U3MEPUTEITBHBIX CHCTEM;
dbopMupoBaTH HOBBIE 3HAHMSI B OOJIACTH MPUHIIUIIOB
pa3pabOTKH MTPOTPaAaMMHOTO OOECTICUEHUS

YK-6 CriocoGeH ynpaBisiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEAITM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS Ha OCHOBE MPUHIIUIIOB 00pa30BaHHs
B TCUCHHUE BCEH )KU3HH

3. Mecro aucuuninubl B ctpykrype OII BO

[Tepedenn npeaIecTBYIONINX TUCHUTLINH, [lepedens nocneayOMMX TUCIUTIINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT
1.0.16.M7.01 Hudposbie u3MepuTEILHBIC 1.®.16.M7.03 NHTEmIeKTyalbHbIE U3MEPUTETbHBIE
yCTPOMCTBA CHCTEMBI

Tpe6OBaHI/UI K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMI>IM
IIpu OCBOCHUHU IIaHHOﬁ JAUCTUITIINHBI 1 HpH06peT€HHI)IM B PC3YJIbLTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna TpeGoBanus

3HAeT: MPUHILIMIIBI TOCTPOCHUS HU(POBBIX
N3MEPUTEIBHBIX YCTPOUCTB HA OCHOBE
COBPEMEHHOM 2JIEMEHTHOM 0a3bl YMeEeT:
QHAJIM3UPOBATh METPOJIOTUUYECKUE XaPAKTEPUCTUKU
U(POBBIX U3MEPUTENIbHBIX KaHAJIOB,
1.0.16.M7.01 LlucdpoBbie n3MepUTENbHBIE QHAJIU3UPOBATh U IPOrHO3UPOBATH PA3BUTHE
YCTpPOHCTBA U3MEPUTENBHBIX YCTPOUCTB /Ui LU(POBOM
uHAycTpuu VIMeeT npakTUYeCKUM OIIBIT:
MPOEKTUPOBAHUS HU(PPOBBIX U3MEPUTEIBHBIX
YCTPOWCTB Ha COBPEMEHHOM JIeMEHTHOH Oa3ze;
POrpaMMUPOBaHUsl KOHTPOJUIEPOB ISl OIIpOca
UG POBBIX CEHCOPOB

4. O0béM 1 BUABI YUeOHOI padOTHI



OO6m1as Tpy10eMKOCTh JUCIUIUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.
KOHTAKTHOU pabOThI

Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yueGHOM paboThI
4acoB Howmep cemectpa
4
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI 32 37
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 71,75 71,75
C IPUMEHEHUEM JIUCTAHITMOHHBIX 00pa30BaTeIbLHBIX 0
TEXHOJIOTUI
[ToaroroBka k nuddepeHITMPOBAHHOMY 3a4ETy 10 10
BrinonHeHre MHAMBUAYAIBHBIX TPAKTUYECKUX 3aIaHUI 41,5 41.5
[ToxroroBka npe3eHTanui 20,25 20.25
KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 8,25 8,25
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ader

5. ConepkaHue TUCHMILIIMHBI

O0beM ayIUTOPHBIX 3aHITHN IO
pa:jfena HaumenoBanue pas3znenoB AUMCLHUILUIMHbI BH/IaM B Hacax
Bcero JI 113 JIP
1 Co3znanue 1 3aIryCK IEpBOM NPOrpamMMBbl 1Jis g 6 ) 0
MUKPOKOHTPOJLIIEPA
5 Ocob6ennoct si3bika C++ mpu pazpadotke [10 mis 12 2 4 0
MUKPOKOHTPOJLIEPA
3 Muxkpoxontposnep STM32F411, ocHoBHbIE 16 10 6 0
XapPAKTEPUCTUKUA U MOITYJIH
OrnepalinOHHBIE CUCTEMBI PEaTbHOTO BPEMEHHU 12 6 6 0
5 |[IpuHUUIIBI TOCTPOCHUS APXUTEKTYPbI 16 2 14 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHue WM KpaTKoe coJiepyKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKLuu[pa3aena 4ACOB
1 1 0630p MupoBoro onsita pazpadotku [1O 1t U3MEPUTENBHBIX YCTPOICTB HA )
npumepe Komnannu Merpan
Cpena pa3paOoTKu porpaMM it MUKpOKOHTpoJuiepa CocTaB HHTErpallHOHHON
cpenbl pazpabotku IAR Workbench Ilporecc coznanus ncronasemMoro oopasa
) 1 Tpancnsauusa koga KomnoHoBka kofia 3amyck U oTiaika 3aimyck MporpaMMHOIO )
oOecrnieuenusa Mnunmanuzanus creka MHunmanusanus nepeMeHHbIX B HyJIEBbIE
3HadeHMs MHUIIMau3aus nepeMeHHbix 3amyck ¢yHkmunu main() [Ipenmyinecrsa
[AR Embedded Workbench
3 1 [Banmyck mporpammHuoro obecrniedenust Paiin cstartup.cpp [Iporpamma na C++ 2




Cosznanue C++ npoexra u pabora B IAR Workbench Bribop MukpoxoHTposiepa
3amycK B peKUME OTJIAJIKH 3aITyCK MPOEKTa B PEKUM CUMYJISIINN Br16op
BHYTpHCXeMHOTO oTiiaguuka CTpykrypa npoekra Jlobasnenue ¢aiina
(cstartup.cpp) B mpoekt HauanpHas cTpykTypa npoekTa JJocTym Kk mamnke npoekra
CrtpykTypa nanku npoekra Mi3sMeHeHne cTpyKTypsl Ipoekta OuHanbHas
cTpykTypa npoekta OKoHYaTelIbHasi HACTPOWKa MPOEKTa

Opranu3zanys NaMsITH ApXUTEKTYP MUKPOIIPOLIECCOPOB APXUTEKTYypa
donHeiimana ["apBapzackas apxutekrypa Hactpoiika o6mactu namsatu B
koMIoBIIMKe OObEKTHBIN (ailsl 1 cerMeHThl ATpUOYThI CETMEHTOB
[Ipenonpenenenubie umeHa cermeHTOB B IAR Workbench ®aiin nactpoiiku
kommoHoBIKKa Hactpolika cteka Crek [IpaBuiia 3aganus pasmepa creka
'YcraHoBka pazMepa creka KoHTpons 3a pasmep crexkoM J[ocTyn K JaHHBIM 110
aHaM3y pasmepy cteka Kyuya Onpenenenue pasmepa Kyuu

Tuns! nanHbIX Berpoennbie Tunbl MoaugukaTopsl THIIOB JaHHBIX Pazmeps! THIIOB
nanHbIx [lonb3oBarensckue Tunsl [lcenonnmsl THnoB HesBHoe npeobpa3zoBaHue
TUTIOB SIBHOE TpeoOpa3zoBaHue TUTIOB static_cast reinterpret cast

Opranuzanus [Tamstu mukpokontpoiepa CortexM4 [1aMaTh 17151 pacoIoKeHUs
nanHbIX [TamsTe mon dyHkmu(koMaHbl) Ykazatenu Bastue agpeca u
pa3bIMEHOBaHuE yka3zarens. Onepanuu HaJ ykasarensiMu CioxeHue ykazaTesen
KoHcTaHTHBIN yKa3aresb U yKa3zaresb Ha KoHCTaHTy Ccblika Peructp Peructpsl
o01iero Ha3HaueHus: OnepaTUBHBIE perucTphl BecrioMorarenbHble perucTphbl
CrniennanbHble perucTpbl Peructp crnenuanpHoro HazHaueHus [Ipumep perucrpa
CHEeMaJIbHOTO Ha3HaueHMsl J{oCcTyl K perucTpy cnenuaibHOro HazHadeHus Pabora
¢ peructpamu nepudepuu uepes odeptky Ha C++ HekoTopbie MOMEHTHI TIpU
pabote ¢ 06epTkoii C++ mis perucTpoB

Cornamenue 06 Bei3oBax O0bsBienue ¢pynkimn Kommonoska C u C++ koma Bxon
B (pynkmmro Berxon u3 ¢pynkimu Oneparopsl ApudMeTHIecKue onepaTopbl
Jlornueckue oneparopsl [1o6uTOBBIE OIIEPATOPHI

XapakTepuCTUKA MUKPOKOHTpPOJLIEPA, biiok [rarpaMma MUKPOKOHTpOJLIEpa,
JlononHuTENbHBIE 0COOEHHOCTH MUKPOKOHTpoJUIiepa, CuctemMa TaKTUPOBAHUS
Monyinb TakTupoBanus. Pas3oBas noactporika yactorsl PLL JlononHuTenbHbIe
reHEPATOpPbl TAKTOBOM 4acToThl Peructp ynpasnenus yactoroil. Peructp
yIpaBIeHUs 4acToToi. Peructp xoHdurypaimu 4actotsl. Bei6op nctouHmnka
Peructp xondurypamuu yactotsl. Jlenurenn AITOpUTM HACTPOHUKH YaCTOTHI

OcHOBHBIE XapaKTepUCTUKH, PaznuuHble pexxumsbl paboTsl TOpTOB, LlndpoBoit
pexxumM, Lugposoii Beixon, Lndposoit Bxoa, Peructpel moptoB o61iero
HazHaueHus Pabora ¢ mopramu B pexkuMe 00IIero Ha3HauYSHHs

10

ACUHXPOHHBIH crioco0 nepenaun AaHHbIX CHHXPOHHBI CIIOCO0 Mepeaayy JaHHBIX
W IPUEMHUK padOTaIOT CHHXPOHHO, B TaKT. ACMHXpOoHHBIN nHTepderic UART
Monyns UART B mukpoxontposuiepa STM32F411

11

OpHa U3 OCHOBHBIX 33124 TaMEPOB B MUKPOKOHTPOJUIEPaX 3TO OTCUUTHIBATD
TOYHBIE UHTEPBaAJIBI BpeMeHU. Ho, MOMUMO 3TOro TaiiMepsl MOTYT MCIIOJIb30BAThCS
111 ©U3MEPEHUs 4YaCTOThI, IeprooB, renepannu [I1MMa u nepeMeHHBIX CUTHAJIOB
paznmuuHOi GpopMmbl. CUCTEMHBIN TaiiMep PerucTpbl cucTeMHOTO Taiimepa
ANropuT™ paboThl ¢ cucTeMHbIM TaitmepoM Taiimepst TIM2 u TIMS, ocHOBHBIE
ocobennoctu Peructpser TaiimepoB TIM2 u TIMS Taiimepsr TIM2 u TIMS
HauasbHast 3amyck Taiimepsl TIM2 u TIMS pexum cueta 10 3HaYCHUS

12

OcHoBHble xapakrepuctuka ALlll, TouHOCTH, HEMTMHEWHOCTD, pa3pelleHue,
omnOKa KBaHTOBaHHUSA, YacToTa quckpetusanuu. Tunst ALIIT ATITT
mMukpokonTposiepa STM32F411 Ocobennoctu ALIT MuKpokoHTposiepa
STM32F411 Pexum onuHoYHOTO IpeoOpa3oBanus PexxrM ckaHUpOBaHUS
Peructpsl

13

[TpepsiBaHMe, BUIbI TPEPhIBAHUIM, TaONIMIIa BEKTOPOB NPEPhIBAHUI

14

Omucanane OCPB FreeRtos O6eprka Han FreeRtos




15 4  |[IpumuTHBBI CHHXpOHU3AHH MTOTOKOB. Ouepenn, CoobiTusi, MailBox, MproTekcel | 2
O0bekTHO -OpHueHTHupoBaHHOE TporpammupoBHue [lomumopdusm, Makancynsnus,
16 5 2
Hacnenosanne UML Horamus
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne No Kou-
- 3 HaumeHnoBaHue uinm kpaTkoe coJepKaHue MPaKTUYECKOTrO 3aHATHUS, CEMHUHApa BO
3aHATHApa3eNa)
4acoB
3SHAKOMCTBO C JIABOPATOPHBIM MHCTPYMEHTAPUEM. Llens paGoTsr:
1 1  |03HaKOMHUTCS C OTJIAJOYHBIMU TUTATAMH U HHCTPYMEHTaMHU Pa3paObOTKH JIJIst 2
MukpokoHTposuiepa STM32F411RE. Co3nats npocTreiinyto mporpammy.
Cosznanue nmpocTeeii mporpaMmbl AJisi U3MEpeHusl HanpsbkeHus. Llenb paboThr:
2 2 |03HAKOMHTCS C MOAXO0M K pazpabdoTke [1O 11t u3MEepUTENIHPHOTO YCTPOUCTBA U 4
ocobeHHOocTAMU C++, ONIUAMHI KOMIHIATOPA, HACTPOUKOHN Ky4H, CTEKa.
W3mepenue HanpspkeHus Llenb paboThl: 03HAKOMUTCS IPUHIIUTIOM W3MEPEHHS
3 3 |aHaAJIOrOBBIX CUTHAJIOB U MPpeoOpa3oBaHus UX B LU(POBOM BU, U BBIBOJ YEPE3 6
ACUHXPOHHBIN HHTEpdeEiic.
Pa3paboTka MHOTOIIOTOYHOTO MPUIIOKEHUS AJ11 MUKPOKOHTposuiepa Llens paboTst:
4 4 |03HAKOMHTHCS C MOAXOAOM pa3padoTku [1O it U3MEpPUTENHHOTO YCTPOUCTBA € 6
ncnonb3zoBanue RTOS.
Co3nanue apxutektypsbl [10 U3MepuTenbHOrO yCTPOHUCTBA C UCITOJIb30BAHUE
5 5 RTOS, OOII,, UML Ilenp paboThl: 03HAKOMUTKCS C TIOAXOIO0M K pa3padoTke 6
apxuTekTypsl [10 1151 U3BMEPUTETBLHOTO YCTPOMCTBA C UCTIOJIb30BAHUE HOTAIUU
UML, SOLID nonxona k pa3paboTKe apXUTEKTYPHI.
Pa3paboTka JeTaibHON apXUTEKTYPhI M U3MEPHUTEIBHOTO ycTpoiicTa Llens
6 5 [paboThI: 03HAKOMHTCS C TIOJXO/IOM K pa3paboTrke [1O u3meputenbHOTO 4
YCTPOICTBA U TIEPEXOA0M 00 00IIIero Au3aiiHa Kk neraipbHoMy nuzaiiny [10.
Pa3paboTka koja Mo AeTanbHOM apXUTEKType AJIs U3MEPUTEIHFHOTO YCTPOICTBA.
7 5 |Uenb paboThl: 03HAKOMUTCS C IPUHIUIIOM EpEeBO/ia AETAIbHON apXUTEKTYPHhI B 4
KO/,
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Brimonmaenane CPC
Crnucoxk nureparypsl (¢ yKa3aHUEM pa3JIeloB, IT1aB Koa-
Tomsun CPC CTpaHMI) / CChIIIKA Ha PeCypc ’ - [Cemectp) Bo
JacoB
[lonroroBka k [OcH. nurt., 1], ¢.17-120 [OcH. nur., 2], c. 59—67, c. 5-25,
nudepeHIpoBaHHOMY ctp. 79-92 [OcH. nut., 3], ¢. 10-86 [om.autio0, 4], c. 10- 4 10
3aueTy 60
E;;l:gﬁ;ﬁ;zlfm{mx [OcH. nut., 2], c. 59-67, c. 5-25, ctp. 79-92 [OcH. nur., 3], 4 415
. c. 10-86 [[lom.nutr0, 4], ¢. 10-60 ’
MPAKTUYECKUX 3aJaHUI
Jlexiuu, ciennUKanuy MUKPOKOHTPOILIEPA:
MoproToBKa npeseHTamyii https://www.st.com/resource/en/reference _manual/rm0394 4 boas
-stm3214 1xxx42xxx43xxx44xxx45xxx46xxx-advanced- ’
armbased-32bit-mcus-stmicroelectronics.pdf




6. Texymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOUHAS aTTeCTANMNSA

Kontpomns xauecTBa ocBoeHUs1 00pa30BaTeIbHON MPOrpPaMMBbl OCYIIECTBIISIETCS B
cooTBeTcTBHH ¢ [lonmoxkeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OLICHUBAHUS PE3yJIbTaTOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

Ne | Ce-
KMmecTp

Bun
KOHTPOJISI

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
Oam

[Topsiiox HaYMCIIeHUs1 OAITIOB

Yuu-
THIBA-
erca B [TA

Texymmii
KOHTPOJIb

Munurecr 1

MuHHATECT IPOBOIUTCS B
Hauyaje CIEAyIOUIEro
JIEKIIMOHHOTO 3aHsTHs. Tect
COIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbI U3 KOTOPBIX MOXHO
MOJIY4YUTh MaKCUMyM | Gaiii.
Crynent nonyuyaet 1 6ami 3a
BOIIPOC, €CJIM OTBET
[MOJTHOCTBIO BEpPHBIH, ()
6asu1oB - uHave. O1eHkKa
CTYJIEHTa 3a TECT -3TO CyMMa
0aJuIoB 3a KaXKIbli BOIPOC.
Bpewms, oTBeieHHOE Ha
ornpoc, 10 MUHyT.

¢ depeHIIMPOBAHHbBIN
3a4er

Texymmii
KOHTPOJIb

Munurect 2

MUHUTECT POBOAUTCS B
HayaJje CIeAyIOLIero
NEeKIMOHHOTO 3aHsATus. Tect
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIH U3 KOTOPBIX MOXHO
[OJy4UTh MakcCUMyM | Gai.
Crynent nomyyvaet 1 6aii 3a
BOTIPOC, €CJIA OTBET
[MOJTHOCTBIO BEpHBIH, ()
6amtoB - uHavye. O1eHka
CTyJIEHTa 3a TECT -3TO CyMMa
0aJIJIOB 32 KaXK/IbIi BOIIPOC.
Bpewmsi, oTBeZIeHHOE Ha
ornpoc, 10 MUHYT.

nudpepeHIMpoOBaHHbII
3a4eT

Texymmii
KOHTPOJIb

Munurecrt 3

MuHHTECT IPOBOJUTCS B
HayaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHs. TecT
COJIEP>KUT 5 BOIIPOCOB, 3a
Ka)KJIbIid U3 KOTOPBIX MOYKHO
MOJy4YUTh MaKCUMyM 1 Gai.
Crynent nomyyaer 1 6ai 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEpHBIiA, ()
0asoB - nHave. OueHka
CTY/ICHTA 3a TECT -3TO CYyMMa
0aJIJIOB 3a KaXK/Ibli BOIIPOC.
Bpewmsi, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

i epeHIMPOBaHHBIN
3ayer

Texymuit
KOHTPOJIb

Munurecrt 4

MUHUTECT MPOBOAUTCS B

Ha4aJIC CJIICAYIOIICTO

nudepeHpoBaHHbII
3a4er




JIEKITMOHHOTO 3aHaTus. TecT
COZIEPKUT 5 BOIMPOCOB, 3a
Ka)KJIbId U3 KOTOPBIX MOYKHO
MOJIyYUTh MaKCUMyM 1 Gast.
Crynent nonyyaer 1 6a 3a
BOIPOC, €CJIH OTBET
[MOJIHOCTHIO BEPHBIA, ()
OasuoB - nHaue. O1eHKa
CTY/ICHTA 32 TECT -3TO CyMMa
0aJTOB 3a KaXkKJIbIH BOTIPOC.
Bpewmsi, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Texymmii
KOHTPOJIb

Mununtect 5

MUuHHATECT IPOBOIUTCSA B
HayaJie CIEAYIOLIEro
JIEKIIMOHHOTO 3aHsTHs. Tect
COIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIH U3 KOTOPBIX MOXHO
MOJTYYUTh MaKCUMyM | Gaii.
Crynent nonyyaet 1 6ami 3a
BOIIPOC, €CJIA OTBET
[MOJTHOCTBIO BEpHBIH, ()
6asu1oB - uHave. O1eHka
CTY/ICHTA 32 TECT -3TO CYyMMa
0aJuIoB 3a KaXKIbIi BOIPOC.
Bpewms, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

Texkymmii
KOHTPOJIb

Munurect 6

MUHUTECT IPOBOJUTCS B
Hayaje CIeayIOLIero
TIeKIIMOHHOTO 3aHATHA. TecT
COZIEPKUT 5 BOIPOCOB, 3a
KaX/IbIi U3 KOTOPBIX MOXHO
MOJyYUTh MakcUMyM 1 Gai.
Crynent nomyyaet 1 6ani 3a
BOIIPOC, €CJIM OTBET
MOJHOCTBIO BEpHBIH,
0asoB - nHaye. OLeHka
CTYJIeHTa 3a TECT -3TO0 CyMMa
0aJToB 3a KaXKJIbIN BOTIPOC.
Bpewmsi, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

Munutect 7

MUuHHTECT IPOBOIUTCSA B
HayaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHs. TecT
COJIEP>KUT 5 BOIPOCOB, 3a
Ka)KJIbIid U3 KOTOPBIX MOKHO
MOMyYUTh MakCUMyM 1 Gai.
CryneHt nonyuvaet 1 6ami 3a
BOITPOC, €CJIA OTBET
[MOJIHOCTHIO BEPHBIA, ()
0aoB - nHave. OleHka
CTY/ICHTA 32 TECT -3TO CYyMMa
0aJJIOB 3a KaXK/bIi BOIPOC.
Bpewmsi, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

i epeHIIMPOBaHHBIN
3ayer

Texyuuit
KOHTPOJIb

Munurect 8

MunuTECT IIPOBOAUTCA B

Ha4aJIC CJIICAYIOIICTO

nudhepeHIpoBaHHbII

3a4CT




JIEKITMOHHOTO 3aHaTus. TecT
COZIEPKUT 5 BOIMPOCOB, 3a
Ka)KJIbId U3 KOTOPBIX MOYKHO
MOJIyYUTh MaKCUMyM 1 Gast.
Crynent nonyyaer 1 6a 3a
BOIPOC, €CJIH OTBET
[MOJIHOCTHIO BEPHBIA, ()
OasuoB - nHaue. O1eHKa
CTY/ICHTA 32 TECT -3TO CyMMa
0aJTOB 3a KaXkKJIbIH BOTIPOC.
Bpewmsi, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Texymmii
KOHTPOJIb

Munurect 9

MUuHHATECT IPOBOIUTCSA B
HayaJie CIEAYIOLIEro
JIEKIIMOHHOTO 3aHsTHs. Tect
COIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIH U3 KOTOPBIX MOXHO
MOJTYYUTh MaKCUMyM | Gaii.
Crynent nonyyaet 1 6ami 3a
BOIIPOC, €CJIA OTBET
[MOJTHOCTBIO BEpHBIH, ()
6asu1oB - uHave. O1eHka
CTY/ICHTA 32 TECT -3TO CYyMMa
0aJuIoB 3a KaXKIbIi BOIPOC.
Bpewms, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

10

Texkymmii
KOHTPOJIb

Munurect 10

MUHUTECT IPOBOJUTCS B
Hayaje CIeayIOLIero
TIeKIIMOHHOTO 3aHATHA. TecT
COZIEPKUT 5 BOIPOCOB, 3a
KaX/IbIi U3 KOTOPBIX MOXHO
MOJyYUTh MakcUMyM 1 Gai.
Crynent nomyyaet 1 6ani 3a
BOIIPOC, €CJIM OTBET
MOJHOCTBIO BEpHBIH,
0asoB - nHaye. OLeHka
CTYJIeHTa 3a TECT -3TO0 CyMMa
0aJToB 3a KaXKJIbIN BOTIPOC.
Bpewmsi, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

Qg pepeHIIMPOBaHHBIN
3ager

11

Texymmii
KOHTPOJIb

Munurect 11

MUuHHTECT IPOBOIUTCSA B
HayaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHs. TecT
COJIEP>KUT 5 BOIPOCOB, 3a
Ka)KJIbIid U3 KOTOPBIX MOKHO
MOMyYUTh MakCUMyM 1 Gai.
CryneHt nonyuvaet 1 6ami 3a
BOITPOC, €CJIA OTBET
[MOJIHOCTHIO BEPHBIA, ()
0aoB - nHave. OleHka
CTY/ICHTA 32 TECT -3TO CYyMMa
0aJJIOB 3a KaXK/bIi BOIPOC.
Bpewmsi, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

i epeHIIMPOBaHHBIN
3ayer

12

Texyuuit
KOHTPOJIb

Muuurect 12

MunuTECT IIPOBOAUTCA B

Ha4aJIC CJIICAYIOIICTO

nudhepeHIpoBaHHbII

3a4CT




JIEKITMOHHOTO 3aHaTus. TecT
COZIEPKUT 5 BOIMPOCOB, 3a
Ka)KJIbId U3 KOTOPBIX MOYKHO
MOJIyYUTh MaKCUMyM 1 Gast.
Crynent nonyyaer 1 6a 3a
BOIPOC, €CJIH OTBET
[MOJIHOCTHIO BEPHBIA, ()
OasuoB - nHaue. O1eHKa
CTY/ICHTA 32 TECT -3TO CyMMa
0aJTOB 3a KaXkKJIbIH BOTIPOC.
Bpewmsi, oTBeieHHOE Ha
onpoc, 10 MUHYT.

13

Texymmii
KOHTPOJIb

Muuwurect 13

MUuHHATECT IPOBOIUTCSA B
HayaJie CIEAYIOLIEro
JIEKIIMOHHOTO 3aHsTHs. Tect
COIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIH U3 KOTOPBIX MOXHO
MOJTYYUTh MaKCUMyM | Gaii.
Crynent nonyyaet 1 6ami 3a
BOIIPOC, €CJIA OTBET
[MOJTHOCTBIO BEpHBIH, ()
6asu1oB - uHave. O1eHka
CTY/ICHTA 32 TECT -3TO CYyMMa
0aJuIoB 3a KaXKIbIi BOIPOC.
Bpewms, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

14

Texkymmii
KOHTPOJIb

Munurect 14

MUHUTECT IPOBOJUTCS B
Hayaje CIeayIOLIero
TIeKIIMOHHOTO 3aHATHA. TecT
COZIEPKUT 5 BOIPOCOB, 3a
KaX/IbIi U3 KOTOPBIX MOXHO
MOJyYUTh MakcUMyM 1 Gai.
Crynent nomyyaet 1 6ani 3a
BOIIPOC, €CJIM OTBET
MOJHOCTBIO BEpHBIH,
0asoB - nHaye. OLeHka
CTYJIeHTa 3a TECT -3TO0 CyMMa
0aJToB 3a KaXKJIbIN BOTIPOC.
Bpewmsi, oTBeieHHOE Ha
ornpoc, 10 MUHYT.

Qg pepeHIIMPOBaHHBIN
3ager

15

Texymuit
KOHTPOJIb

[IpakTuyeckoe
3ananue 1

10

5 0ajIoB: 3amaHue
[MOJTHOCTBIO ¥ BOBPEMSI
BBITTOJIHEHO. OTUET clIaH.

3 Oayu1a: 3aJjaHUE BBHIIIOJHEHO
YaCTHUYHO, JTUOO0 CIaHO HE
BOBpEMSL.

0 GamnoB: 3aanue HE
BBITTOJTHEHO.

nudpepeHITpoBaHHbII
3a4eT

16

Texymmii
KOHTPOJIIb

IIpaxTnueckoe
3agague 2

10

5 OasIoB: 3aaHue
IIOJITHOCTBIO U BOBpeMSI
BEIITOJIHEHO. OTUET claH.

3 GajIa: 3aaHue BEIIOIHEHO
JaCTUYHO, TU00 CIaHO HE
BOBpEMSL.

0 OasuIOB: 3aJjaHUE HE

BBIIIOJTHCHO.

i epeHIIMPOBaHHBIN
3ayer




17

Texyuit
KOHTPOJIb

[IpakTyeckoe
3ajanue 3

10

5 0aIoB: 3aJaHKe
MOJTHOCTHIO ¥ BOBPEMSI
BBITTOJIHEHO. OTUET cl1aH.

3 OaJuta: 3aJjaHUE BBITIOJHEHO
JaCTHYHO, JTUOO CIaHO HE
BOBpEMSL.

0 OayToB: 3aJaHKE HE
BBITTOJTHEHO.

nudepeHIpoBaHHbII
3a4eT

18

Texkymmii
KOHTPOJIb

IIpaxTruueckoe
3aganue 4

10

5 0aJUIOB: 3aJaHue
MOJTHOCTHIO ¥ BOBPEMSI
BEIITOJIHEHO. OTUET claH.

3 OaJia: 3aJJaHUE BBIIOJIHEHO
JaCTUYHO, TU00 CIaHO HE
BOBpEMSI.

0 OasIOB: 3aJjaHKE HE
BBIIIOJIHEHO.

Qg pepeHIIMPOBaHHBIN
3ager

19

Texymmii
KOHTPOJIb

IIpakTrnueckoe
3aJ1aHue 5

10

5 0alIoB: 3aJjaHKE
MMOJTHOCTHIO ¥ BOBPEMSI
BBINOIHEHO. OTYET ClIaH.

3 Gajia: 3aJJaHue BBIIOJIHEHO
JaCTHYHO, JTUOO CIaHO HE
BOBpEMSL.

0 OayTOB: 3aJaHKE HE
BBIITIOJTHCHO.

¢ depeHIIMPOBaHHbBIN
3a4er

20

Texymuit
KOHTPOJIb

[IpakTuyeckoe
3azaHue 6

10

5 0ajIoB: 3amaHue
[MOJTHOCTHIO ¥ BOBPEMSI
BBITTOJIHEHO. OTUET clIaH.

3 Oayu1a: 3aJjaHUE BBHITIOJHEHO
YaCTHUYHO, JTUOO0 CIaHO HE
BOBpEMSL.

0 GannoB: 3amanue HE
BBITTOJTHEHO.

nudpepeHITpoBaHHbII
3a4eT

21

Texymmii
KOHTPOJIIb

IIpaxTruueckoe
3aganue 7

10

5 OasIOB: 3aaHUE
IIOJTHOCTBIO U BOBpeMSI
BEIITOJIHEHO. OTUET claH.

3 GajIa: 3aJaHue BEIIOIHEHO
JaCTUYHO, TU00 CIaHO HE
BOBpEMSL.

0 OasuIOB: 3aJjaHUE HE
BBITIOJTHCHO.

i epeHIIMPOBaHHBIN
3ayer

22

ITpome-
JKyTOYHAst
aTTecTanus

Meponpusitue
MPOMEKYTOUHON
aTTecTalu
(KOMITBIOTEPHOE
TectrpoBanue 40
MUHYT)

20

[IpomesxyTouHast aTTecTalus
BKJTFOYA€T KOMITBIOTEPHOE
TecTupoBaHue. TecT cocTouT
13 20 cirygalHbIX
[PAaBHOLIEHHBIX BOIIPOCOB,
MMO3BOJISIONINX OIICHUTH
c(hOpMHUPOBAHHOCTh
koMIteTeHIMiA. Ha oTBeTEI
otBoauTcs | yac.

Crynent nonyyaet 1 6ami 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIN, ()
0aJIoB - MHAYE.

i epeHITMPOBaHHBIN
3ayer

23

bonyc

TTocemaemocTs

baiel HaYKCIAIOTCS Ha
IMOCJICAHEM 3a 3aHATHH I10

i pepeHIMPOBaHHBIN

3a4CT




TTUCIUTUIMHE KaK MPOIEHT
JIEKITMOHHBIX B
[MPAKTUYECKUX 3aHITUH,
KOTOpbIE

[MOCETUI CTYACHT.
MaKkcHMaJIbHO BO3MOXKHAS
BeanauHa 100%.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bua npoMexyTouHOU Kpurepun
[Ipouenypa npoBeneHus
aTTeCTalUN OIICHUBAHUS
Ha 3auere nmpoucxoaut oreHMBaHUE YYE€OHOU e TETLHOCTH
00yyaronuxcs o AUCIUILTHHE Ha OCHOBE MOTy4YE€HHBIX
. OIICHOK 32 KOHTPOJIbHO-PEUTHUHTOBBIE MEPOTIPUSATHUS B cooTrBeTcTBHM C
nudhepeHIIMPOBAHHBII .
e TEKYIIEro KOHTPOJIA U MPOMEKYTOUHON aTTEeCTAIlH. n. 2.5, 2.6
KoHnTponpHOE MeponpusTHEe TPOMEKYTOUHON arTecTanuy  |[lonoxeHus
MIPOBOAMUTCS BO BPEMSI 3a4€Ta B BUJE KOMIIBIOTEPHOTO
TECTUPOBAHUS U SIBJIETCS 00s13aTEIbHBIM.

6.3. OueHoYHbIC MaTEePUAJIbI

Ne KM

K p
OMIIETCHI C3YLTATEL 0Oy HeHMS 12BlalslelIRlolrol 121314l 3161718 1okok 122k3

3HACT: COBPEMEHHBIE TEXHOIOTHH
cOopa, 00paboTKH U TIepeaun
U3MEPHUTENbHON HH(DOPMAITHH, B
TOM YHCJIC CCTCBBIC, ITPUHIIUIIBL
pa3pabOTKU MPOrpaMMHOTO
o0ecIieueHus IJI1 UBMEPUTCIIBHBIX
CHCTEM Ha OCHOBE
MHKPOIIPOIIECCOPOB

YK-2

'YMmeeT: pa3pabarbiBaTh BCTPOSHHOE
MporpaMMHOe oOecTieueHre st
W3MEpEHMsSI PA3TUYHBIX BEJTUYUH;
YK-2 00pabaTeIBaTh MOJNIydeHHBIC JaHHbIe | [(HHHHHHHHT [+ - [+ + [+ [
U TepesiaBaTh pe3yJabTaThl Ha
CUCTEMBI OTOOPaKEHHS WITH
XpaHEeHUs1 HHPOPMAITIH

'YMeeT: UCToIbh30BaTh MUPOBO
OTIBIT TTOIXO0B K pa3paboTke
BCTPOCHHOTO MPOTPAMMHOTO
O6€CHC‘IGHI/I$I JJIA I/I3MepI/ITeJ'II)HBIX
cuctem; GOpMHUPOBATH HOBBIE
3HAHUA B O6J'IaCTI/I HpI/IHHI/IHOB
pa3paboTKH MPOTPaMMHOTO
oOecreyeHus

YK-6

(DOH,HBI OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
a) OCHO6HaA 1umepamypa.




0) OononHumenbHas Iumepamypa:

1.

Npanoga, I'. C. OObeKTHO-OpUEHTUPOBAHHOE MPOrPAMMHUPOBAHUE
VY4eb. 115t By30B 110 HAIIPABJICHUIO MOATOT. TUTIJIOMUP. CIIEIIUATICTOB
"Undopmaruka u Berunci. texnuka" I. C. UBanosa, T. H. Huuymkuna, E. K.
[Tyraues; [lon pen. I. C. UBanoBo#i. - 2-¢ u3., nepepad. u goi. - M.: U3nareiascTBo
MI'TY um. H. 3. Baymana, 2003. - 367 c. un.

He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
He npenycmorpeHnsl

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

MeTtoanueckue nmocooust st CaMOCTOSITEIbHON pabOThI CTyACHTa
(Msicaukos, B. . OnepaninoHHbIe CUCTEMBI PEIbHOTO BPEMEHHU: Ta00paTOpPHbBIiA
NPaKTHKYM : yueOHoe nocobue / B. WM. MsicuukoB. — Homkap-Oma : IIF'TY, 2016.
— 140 c. — ISBN 978-5-8158-1773-9. — TekcT : anmeKkTpoHHbIH // JIaHb :
aNeKTpoHHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/book/92562
(mara obpamenust: 25.02.2022).)

l.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CnmyoeHma:
Meronuueckue mocoOust ik CaMOCTOSITEIbHON paOOThI CTy/IEHTa
(Msicaukos, B. M. OnepaninoHHbIe CUCTEMBI PEAIbBHOTO BPEMEHU: J1a00paTopHbIN
IPAaKTHKYM : ydeOHoe nocobue / B. M. MscuukoB. — Homxkap-Oma : TIT'TY, 2016.
— 140 c. — ISBN 978-5-8158-1773-9. — TekcT : a5eKTpoHHbIi // JIaHb :
ANeKTpoHHO-OubmmoTeunas cucrema. — URL: https://e.lanbook.com/book/92562
(mata obopamenus: 25.02.2022).)

I.

JJIeKTPOHHAs1 y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onrcanue
JUTEPaTyphbl AJIEKTPOHHOMN
bopme
Cunppaniko, C. A. OCHOBBI IPOIPaMMUPOBAHUS
DIEeKTPOHHO- MUKpPOKOHTposuiepoB Ha C++ : yueOHoe ocodue / C. A.
OCHOBHAs OubmmoTeyHas CunbBamko. — OpenOypr : OI'Y, 2019. — 126 c. — ISBN 978-
1 sreparypa cucreMa 5-7410-2398-3. — Tekct : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
M3/1aTeNbCTBA oubnmnoreynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/160013 (nara oOpareHus:
24.02.2022).
Hotkun, A. M. O0beKTHO-OPHEHTUPOBAHHOE
DIEKTPOHHO- nporpammupoBanue: OOIT Ha s3pike C++ : yuebHOE TIOCOOHE /
OCHOBHAS OuOIMOTeUHAS A. M. Hotkun. — Ilepwms : ITHUITY, 2013. — 230 ¢. — ISBN
2 sureparypa cucTemMa 978-5-398-00966-8. — TekcT : anekTpoHHbIH // JIaHs :
U3aTeIbCTBA QIIeKTPOHHO-O0uOnoTeyHas cucrema. — URL:
Jlann https://e.lanbook.com/book/160806 (xara oOparmeHus:
24.02.2022).
DJIEKTPOHHO- MsicaukoB, B. 1. OnepanoHHbIe CUCTEMBI PEATILHOTO
OcHoOBHas i . .
3 reparypa OoubnmroTeuHas BPEMCHHU: J1a00PATOPHBL IPAKTHKYM : y4eOHoe mocobue / B. 1.
cucTema MsicaukoB. — Momkap-Omna : [II'TY, 2016. — 140 c. — ISBN




W3/1aTeIbCTBA 978-5-8158-1773-9. — TekcT : anekTpoHHbIH // JlaHs :

Jlanb DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/92562 (nara oOpamieHus:
24.02.2022).

CxkBoprosa, JI. A. O6bEeKTHO-OpUEHTUPOBAHHOE

gggﬁ;ﬁggggﬂ porpaMMHpOBaHKe Ha si3bike C++ : yueOHoe mocobue / JI. A.
4 JlononauTenpHas cHCTeMa CxBopuoBa. — Mocksa : PTY MUPOA, 2020. — 246 ¢c. —
nmuTeparypa B — Tekct : anekTpoHHbI // JIaHb : 37eKTpOHHO-ONOIOTeUHAs
Tans cuctema. — URL: https://e.lanbook.com/book/163862 (nara

oOpamenus: 24.02.2022).

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

1. Microsoft-Office(6eccpouno)
2. TAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTITHHbI

OcHoBHOE 000py/IOBaHUE, CTEHIBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bupg 3ansaTui Ne ayn. | mpemycTaHOBIEHHOE IPOrpaMMHOE 0OeCTIeUeHIE, UCTIONB3YeMOe IS
pa3IMYHBIX BUAOB 3aHATUN
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