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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

CnenmansHocTh “MH(DOpMaAIIMOHHO-U3MEPHUTENIbHAS TEXHUKA® HaMpaBJIeHa Ha CO3JaHue U
NPUMEHEHUE YCTPOICTB U CUCTEM, COCTABIIAIONINX OCHOBY MH(DOPMAIITMOHHBIX
TEXHOJIOTUH B Pa3IUYHBIX OTPACISIX MPOMBIIIUIEHHOCTH. Oc000€ BHUMaHHUE TOJKHO
YAEJSATHCS KOMITBIOTEPHOM MIJIM MUKPOIIPOLIECCOPHON TEXHUKHU KaK CO CTOPOHBI
anmapaTHoro, Tak 1 MporpaMMHOT0 obecredeHus. B coBpeMeHHOM MHpe HEOThEMIIEMO
YacThIO MPAKTUUYECKH JIFOOOTO U3MEPUTENBHOTO YCTPONUCTBA SIBISIETCS MUKPOKOHTPOJLIED.
BaxxHoit 0c00€HHOCTBIO MPUMEHEHUSI MUKPOKOHTPOJIJIEPOB B U3MEPUTEIBHBIX
YCTPOMCTBAX SIBISETCA TOT (DAKT, UTO JIJIsl HAJIEKHON PabOTHI TAKOTO YCTPOHCTBA
HE0OXO/IMMO HE TOJIBKO HaJIeKHas anmnaparypa, HO U KaYeCTBEHHOE U Ha/Ie)KHOE
IpPOrpaMMHOE 00eCIIeUeHHE YIIPaBIISIIOLIEe MUKPOKOHTPOJUIEpoM. B HacTos1ee Bpems
CYILLECTBYET OYEHb MHOTO METOJIMYECKHUX MTOCOOUI M KHUT 1O pa3pabOTKe yCTPOHCTB €
UCII0JIb30BAHMEM MUKPOKOHTPOJUIEPOB, OJJHAKO BOIPOCHI pa3pabOTKKU MPOTPAMMHOI0
obecrnieueHust CBOAATCS K TPOCTHIM MpUMepaM Ha si3bike accembiepa u Cu. Kpome toro,
CYILECTBYIOILIME TOCOOUS 3HAYUTEIBHO OTCTAIOT OT OBICTPOMEHSIOIIUXCSI U3MEHEHUH B
MUKPOIIPOLIECCOPHOM TEXHUKE U TeM OoJiee si3bIKax nmporpamMmMmupoBanusi. Eciu eme
HEaBHO MPOPHIBOM B IIpOrpaMMupoBanue ObUT BbixoJ ctangapra Cl1, To yxe ceroaus
cymectByeT crannapT C20 u yxxe aktuBHa pabota 1o cranaapty C++23. CiaenyeT Takxe
3aMEHHUTh, YTO aBTOPOM HE HalIEHO HU OJTHOM KHUTH WM 1TOCOOUs, KOTOpBIE OBl
3aTparuBajy, HanmpuMep, Takue oomactu pazpadbotku 10 115 MUKPOKOHTPOIIIEPOB, KaK
apXUTEKTypa MporpaMMHOro obdecnedenus, ucnoias3oanuss UML u cpencts
MOJIEIMPOBaHUs apXUTEKTYphl. [Ipeasiaymne Meronnueckue nocodus st kypea [IOUII,
Hanpumep, [2] ObLJIM OPUEHTUPOBAHBI HA IMIMPOKHUE 00JACTU IPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUIA, HAUUHASI OT MUKPOKOHTPOJUJIEPOB U 3aKaH4YMBas OazaMu
naHHbIX. OHAKO IO MHEHUIO aBTOpPA, HEBO3MOXKHO XOPOIIO Pa3o0paThCsi U yCBOUTH CTOJIb
00mb1I0M 00bEM pa3zHoIUIaHOBOU MH(OpMalu. B utore kypc u nadoparopHbsie paboTh
JIAI0T JIMIIIb IOBEPXHOCTHOE MPE/ICTaBIIEHUE O pa3paboTKe MPOrpaMMHOIo o0ecredeHus, a
Oyay1ire MHKEHEPHI HE 10 KOHIIAa YCBaUBAIOT MaTepual U HE MOTYT JIETalbHO pa3o0parbes
B IPUHLIMIIAX pa3pabOTKU MPOrpaMMHOT0 00eCreueHus JUIsl U3MEPUTENIbHBIX 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.



[TosToMy 10BOTBEHO OOJIBIIAS YACTh Pa3/IeNIOB MpeAIaraeTcs CTyAeHTaM s
CaMOCTOSITEJILHOTO | M3y4YeHUS U BBIMOJHEHUSI B KAYECTBE JIOMAITHEH MPaKTHIEeCKOM
paboThl. bosblioe BIMsSHUE HA COCTaBIECHHE JAHHOTO METOAMYECKOTO TTIOCOOMS OKa3al
tpya [1] Henska C.I1., [llaponuua FO.b. oTkyna Obuti 3aMMCTBOBAHBI HEKOTOPBIC TIOIXOIBI
Y OpraHu3allMOHHAS CTPYKTYpa METOJIMYECKOTO TOCOOHS.

2. Komnerenuuu odyuyarwmerocsi, opMupyembie B pe3yJibTare 0CBOCHUS

AUCIUITIINHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHIun)

[Inmanupyemslie pe3yiabTaThl
00y4eHus 10 TUCIHUIIIINHE

VYK-2 CnocobeH onpenensTh Kpyr 3ajad B paMKax
MOCTABJICHHOM LIeIM U BBIOMPATh ONTUMAJIbHBIE
CHOCOOBI UX PEIIEHHsI, UCXOMS U3 ACHCTBYIOIINX

IPaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U
OTpaHUYCHUMN

3HaeT: COBpeMEHHbBIE TEXHOJIOTHH cOopa,
00paboTKH U Mepeaayn N3MEePUTEIIBHON
UH(OPMAITUH, B TOM YHUCIIE CETEBbIC; TPUHITUITHI
pa3pabOTKH IPOTPaMMHOTO 00ECTICUCHHUS JIS
U3MEPUTEIILHBIX CUCTEM Ha OCHOBE
MHUKPOIPOIIECCOPOB

YMmeeT: pa3pabareiBaTh BCTPOSHHOTO IIPOTPAMMHOE
oOecrieueHne I U3MEPEHHsI Pa3TUIHBIX BEJTUYHH;
00pabarhIBaTh MOJyYCHHBIC TAHHBIC U TIEPEIaBaTh
[PE3yABTAThI HA CUCTEMBI OTOOPaKEHUS WIIH
XpaHCHUsT UHPOPMAITIH

YK-6 CriocobeH ynpapisiTb CBOUM BPEMEHEM,
BBICTPANBATh M PEATM30BBIBATH TPACKTOPHUIO
CaMOpAa3BUTHI HA OCHOBE MTPUHIIMIIOB 00pPa30BAHHMS
B TE€UEHHUE BCEH KU3HU

'YMeeT: UCTOIb30BaTh MUPOBOM OMBIT MOJIXOA0B K
pa3paboTKe BCTPOSHHOTO IPOrPAMMHOTO
obOecTieueHus JIJIs1 U3MEPUTETbHBIX CHCTEM;
dbopMupOBaTH HOBBIE 3HAHWSI B OOJACTH MPUHITUIIOB

pa3pabOTKH MPOrPaMMHOTO 00ECTICUCHHS

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHb MpEANISCTBYOIIUX TUCIUTUIHH,
BUJIOB paboT y4eOHOTO MIaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.®0.02.M7.01 [ludposbic H3MEPUTEITHHBIC
yCTPOWCTBA

1.®.02.M7.03 UHTEIeKTyaIbHbIE U3MEPUTETBHBIE

CHCTCMBI

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.02.M7.01 Lludpossie u3mMepHUTEIbHbIE
YCTPOMCTBA

3HAeT: MPUHLIUIIBI TIOCTPOCHUS HU(PPOBBIX
M3MEPUTEIBHBIX YCTPOUCTB HA OCHOBE
COBPEMEHHOM 3JIEMEHTHOM 0a3bl YMeEeT:
QHAJIM3UPOBATh METPOJIOTUUECKUE XaPAKTEPUCTUKU
U(POBBIX U3MEPUTENIBHBIX KaHAJIOB,
QHAJIM3UPOBATh U IPOrHO3UPOBATH PA3BUTHE
W3MEPUTEITBHBIX YCTPOUCTB M5 IU(DPOBOI
uHycTpun ViMeeT NpakTU4eCKUN OIIbIT:
MPOEKTUPOBAaHUS HUPPOBBIX U3MEPUTEIBHBIX
YCTPOWCTB Ha COBPEMEHHOM JIEMEHTHOM Oa3ze;
[IPOrpaMMHUPOBAHMS KOHTPOJIJIEPOB IS ONpOca

(PPOBBIX CEHCOPOB




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0uiast TpyA0€eMKOCTh JUCHUILIMHBI cocTaBisieT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOM paboOThI

Pacnpenenenue no cemectpam
N Bcero B Hacax
Bun yueOroid padorer 4acoB Homep cemectpa
4

OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 144 144

Ayoumopnvie 3aHAmus: 64 64
Jlexumu (JI) 32 32
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

aynuTopHbIX 3aHsaTui (I13) 32 32
JIabopartopubie pabotsI (JIP) 0 0

Camocmosmenvuas paboma (CPC) 71,75 71,75
[TonroroBka k nuddepeHITUPOBAHHOMY 3a4ETy 10 10
[ToaroroBka npe3eHTanuii 20,25 20.25
BrinonHeHne MHAMBUAYATBHBIX TPAKTUYECKUX 3aTaHUI 41,5 41.5

KoHcynpranmy u npoMexyTo4Hast aTTecTalus 8,25 8,25

By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - nud.3ader

5. CoaepkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110
paiigena HaumenoBanue pa3nenoB IUCHUIUTUHBL BHJaM B Hacax
Bcero JI 113 JIP
1 Co3znanue 1 3aIryCcK IepBO NpOrpamMMbl JJIs g 5 ) 0
MUKPOKOHTPOJLIIEPA
5 Ocob6ennoct si3bika C++ mpu pazpadotke T10 mis 12 2 4 0
MUKPOKOHTpOJUIEpa
3 Muxkpoxontposnep STM32F411, ocHoBHbIE 16 10 6 0
XapaKTEPUCTHKH U MOTYITH
4 |OnepanioOHHbIE CUCTEMBI PEATIBHOTO BPEMEHHU 12 6 6 0
5 |[IpuHUUIIBI TOCTPOEHUS APXUTEKTYPBI 16 2 14 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHnoBaHue uinm KpaTkoe coiepyKaHue JEKIIMOHHOTO 3aHATHUS BO
NeKIuu[pas3aena 4ACOB
1 1 0630p MupoBoro ornelta pazpadorku [10 a1 U3MEpPUTEIBHBIX YCTPOHCTB Ha )
pumepe Komnannu Merpan
Cpena pa3zpaboTku nporpamm st MUKpOKOHTposuiepa CocTaB MHTETpallMOHHOM
cpenbl pazpadbotkn IAR Workbench Ilporecc coznanus ncronasemMoro oopasa
) 1 Tpancisauusa koga KomnoHoBka kofia 3amyck U oTi1a/ika 3aimyck porpaMMHOTO )

IAR Embedded Workbench

oOecrneuenusa Muunmanuzanus creka MHumanusanys nepeMeHHbIX B HyJIEBbIE
3HaueHMs HUIIMau3aIus nepeMeHHbx 3amyck ¢pyakmun main() [Ipenmyinectsa

3 1 [Banmyck mporpammHuoro obecrniedenust Paiin cstartup.cpp [Iporpamma va 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  |03HAKOMHUTBCS C OTJIAOYHBIMH TUIATAMHA U HHCTPYMEHTAMU pa3paboTKH JIs 2
MukpokoHTposuiepa STM32F411RE. Co3nats npocTreiinyto mporpammy.
Cosznanue nmpocTeeii mporpaMmbl AJisi U3MEpeHusl HanpsbkeHus. Llenb paboThr:
2 2 |03HAKOMHUTHCS C MOAXOOM K pazpabdoTke [1O st u3MEepUTENHHOTO YCTPOUCTBA U 4
ocobeHHOocTAMU C++, ONIUAMHI KOMIHIATOPA, HACTPOUKOHN Ky4H, CTEKa.
W3mepenue HanpspkeHus L{enb paboThl: 03HAKOMUTHCS TPUHIIUTIOM U3MEPEHHS
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  |paOoTbI: 03HAKOMUTHCS € MOAX00M K pa3pabdoTke [10 n3meputenbHOro 4
YCTPOICTBA U TIEPEXOA0M 00 00IIIero Au3aiiHa Kk neraipbHoMy nuzaiiny [10.
Pa3paboTka koja Mo AeTanbHOM apXUTEKType AJIs U3MEPUTEIHFHOTO YCTPOICTBA.
7 5  |Uenb paboThl: 03HAKOMUTHCS C IPUHIUIIOM IEpeBO/ia AETATbHON apXUTEKTypbl 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
Jlexiuu, criennUKanuu MUKPOKOHTPOJLIEPA:

MoproToBKa npesexTamyii https://www.st.com/resource/en/reference manual/rm0394 4 boas
-stm3214 1 xxx42xxx43xxx44xxx45xxx46xxX-advanced- ’
armbased-32bit-mcus-stmicroelectronics.pdf

E;;‘;‘fy‘;ﬁl{m [Och. s, 2], . 59-67, ¢. 5-25, c1p. 79-92 [Ocu. wr, 3L, |4 s
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6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISt

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSTHSI

Bec

Makc.
Oan

[Topsinok HauKcaeHus 6AIOB

Yuu-
THIBA-
erca B [TA

Texymmii
KOHTPOJIb

MuTtautect 1

MuUHHTECT IPOBOJIUTCS B
Hayalie CIeAyIOIIEro
JIEKIIMOHHOIO 3aHATHA. TecT
COJIEPKUT 5 BOIIPOCOB, 3a
KaXK/IbI 13 KOTOPBIX MOYKHO
MOTYyYUTh MaKCUMyM | Gai.
CryneHt nonyuaet 1 6ain 3a
BOIIPOC, €CJIU OTBET
MOJIHOCTHIO BEpHBIN, () 0amioB
- uHaye. O1eHKa CTyJeHTa 3a
TECT -3TO CymMMa OaJIIoB 3a
Ka)KJIbIi BoIpoc. Bpewms,
OTBEJIEHHOE Ha orpoc, 10
MUHYT.

¢ depeHINPOBAHHBIH]
3a4eT

Texkymumii
KOHTPOJIb

Munutect 2

MUHUTECT IPOBOAUTCS B
HayaJie CJIeAYIOIIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
KaXbIi U3 KOTOPBIX MOXHO
MOJyYUTh MaKCUMyM 1 Gai.
Crynent nomyyaet 1 6ann 3a
BOIPOC, €CJIU OTBET
MOJTHOCTBIO BepHbIH, 0 OaoB
- uHaye. O1ieHKa CTyeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KayKJplil BOIIpocC. Bpewms,
OTBEJIEHHOE Ha orpoc, 10
MUHYT.

Qg pepeHIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

Munurect 3

MUHHTECT IPOBOJUTCS B
Hayase CIeAyIOLIero
JIEKIIMOHHOTO 3aHATHA. TecT
COZIEPKUT 5 BOMPOCOB, 3a
KQKJIbIA U3 KOTOPBIX MOYKHO
MOJYYUTh MaKCUMyM 1 Gai.
CryneHt nomyuaet 1 6ann 3a
BOTPOC, €CJIU OTBET
MIOJTHOCTHIO BepHBIH, () 0amioB
- nHade. O1ieHKa CTyJIeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaX1blid Borpoc. Bpewms,
OTBEICHHOE Ha ompoc, 10
MUHYT.

i epeHITMPOBaHHBIN
3ayer




Texymumii
KOHTPOJIIb

Munurect 4

MUHHUTECT IPOBOIUTCS B
HayaJie CIEeAyOIIEro
JIEKIIMOHHOTO 3aHATHA. Tect
COZIEPKUT 5 BOIIPOCOB, 3a
KQKJIbIA U3 KOTOPBIX MOYKHO
MOJyYUTh MaKCUMyM 1 Gai.
Crynent nomyyaet 1 Gan 3a
BOIIPOC, €CJI OTBET
MOJTHOCTBIO BepHBIH, 0 Oaos
- nHade. O1eHKa CTy/IeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaXIblid Borpoc. Bpems,
OTBEICHHOE Ha ompoc, 10
MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

Texymmii
KOHTPOJIb

Munurect 5

MuUHHTECT IPOBOJIUTCS B
HayaJie CIeAyIOIIEro
JIEKIIMOHHOIO 3aHATHA. TecT
COJIEPKUT 5 BOIIPOCOB, 3a
KaXK/IbI 13 KOTOPBIX MOYKHO
MOTYyYUTh MaKCUMyM | Oai.
Cryznent nonyuaet 1 6ain 3a
BOIIPOC, €CJIU OTBET
MOJIHOCTHIO BepHBIN, () 0amioB
- uHaye. O1eHKa CTyJAeHTa 3a
TECT -3TO CymMMa OaJIIoB 3a
Ka)KJ1bIi BoIpoc. Bpewms,
OTBEJIEHHOE Ha ompoc, 10
MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

Texkymumii
KOHTPOJIb

Munutect 6

MUHUTECT IPOBOAUTCS B
HayaJle CJIeAYIOIIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
KaXIbIi U3 KOTOPBIX MOXHO
MOJYy4YUTh 5 MakcumMyM 1 Oas.
Crynent nomyyaet 1 6ann 3a
BOIIPOC, €CJIN OTBET
MOJTHOCTBIO BepHbIH, 0 OaioB
- uHaye. O1ieHKa CTyAeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaKJplil BOIIpocC. Bpewms,
OTBEJEHHOE Ha orpoc, 10
MUHYT.

i pepeHIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

Munutect 7

MUHHTECT IPOBOJUTCS B
Hayase CIeAyIoLIero
JIEKIIMOHHOTO 3aHATHA. TecT
COZIEPKUT 5 BOMPOCOB, 3a
KQKJIbIA U3 KOTOPBIX MOYKHO
MOJYYUTh MaKCUMyM 1 Gai.
CryneHt nomyuaet 1 6ann 3a
BOMPOC, €CJIU OTBET
MIOJTHOCTHIO BepHBIH, () 0amioB
- nHade. O1ieHKa CTyJIeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaKIblid Borpoc. Bpems,
OTBEICHHOE Ha ompoc, 10
MUHYT.

i epeHITMPOBaHHBIN
3ayer




Texymumii
KOHTPOJIIb

Munurect 8

MUHHUTECT IPOBOIUTCS B
HayaJie CIEeAyOIIEro
JIEKIIMOHHOTO 3aHATHA. Tect
COZIEPKUT 5 BOIIPOCOB, 3a
KQKJIbIA U3 KOTOPBIX MOYKHO
MOJyYUTh MaKCUMyM 1 Gai.
Crynent nomyyaet 1 Gan 3a
BOIIPOC, €CJI OTBET
MOJTHOCTBIO BepHBIH, 0 Oaos
- nHade. O1eHKa CTy/IeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaXIblid Borpoc. Bpems,
OTBEICHHOE Ha ompoc, 10
MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

Texymmii
KOHTPOJIb

Munurect 9

MuUHHTECT IPOBOJIUTCS B
HayaJie CIeAyIOIIEro
JIEKIIMOHHOIO 3aHATHA. TecT
COJIEPKUT 5 BOIIPOCOB, 3a
KaXK/IbI 13 KOTOPBIX MOYKHO
MOTYyYUTh MaKCUMyM | Oai.
Cryznent nonyuaet 1 6ain 3a
BOIIPOC, €CJIU OTBET
MOJIHOCTHIO BepHBIN, () 0amioB
- uHaye. O1eHKa CTyJAeHTa 3a
TECT -3TO CymMMa OaJIIoB 3a
Ka)KJ1bIi BoIpoc. Bpewms,
OTBEJIEHHOE Ha ompoc, 10
MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

10

Texkymumii
KOHTPOJIb

Munurect 10

MUHUTECT IPOBOAUTCS B
HayaJle CJIeAYIOIIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
KaXIbIi U3 KOTOPBIX MOXHO
MOJYy4YUTh 5 MakcumMyM 1 Oas.
Crynent nomyyaet 1 6ann 3a
BOIIPOC, €CJIN OTBET
MOJTHOCTBIO BepHbIH, 0 OaioB
- uHaye. O1ieHKa CTyAeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaKJplil BOIIpocC. Bpewms,
OTBEJEHHOE Ha orpoc, 10
MUHYT.

i pepeHIMPOBaHHBIN
3ager

11

Texymmii
KOHTPOJIb

Munwurecrt 11

MUHHTECT IPOBOJUTCS B
Hayase CIeAyIoLIero
JIEKIIMOHHOTO 3aHATHA. TecT
COZIEPKUT 5 BOMPOCOB, 3a
KQKJIbIA U3 KOTOPBIX MOYKHO
MOJYYUTh MaKCUMyM 1 Gai.
CryneHt nomyuaet 1 6ann 3a
BOMPOC, €CJIU OTBET
MIOJTHOCTHIO BepHBIH, () 0amioB
- nHade. O1ieHKa CTyJIeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaKIblid Borpoc. Bpems,
OTBEICHHOE Ha ompoc, 10
MUHYT.

i epeHITMPOBaHHBIN
3ayer




12

Texymumii
KOHTPOJIIb

Munurect 12

MUHHUTECT IPOBOIUTCS B
HayaJie CIEeAyOIIEro
JIEKIIMOHHOTO 3aHATHA. Tect
COZIEPKUT 5 BOIIPOCOB, 3a
KQKJIbIA U3 KOTOPBIX MOYKHO
MOJyYUTh MaKCUMyM 1 Gai.
Crynent nomyyaet 1 Gan 3a
BOIIPOC, €CJI OTBET
MOJTHOCTBIO BepHBIH, 0 Oaos
- nHade. O1eHKa CTy/IeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaXIblid Borpoc. Bpems,
OTBEICHHOE Ha ompoc, 10
MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

13

Texymmii
KOHTPOJIb

Muuwurecrt 13

MuUHHTECT IPOBOJIUTCS B
HayaJie CIeAyIOIIEro
JIEKIIMOHHOIO 3aHATHA. TecT
COJIEPKUT 5 BOIIPOCOB, 3a
KaXK/IbI 13 KOTOPBIX MOYKHO
MOTYyYUTh MaKCUMyM | Oai.
Cryznent nonyuaet 1 6ain 3a
BOIIPOC, €CJIU OTBET
MOJIHOCTHIO BepHBIN, () 0amioB
- uHaye. O1eHKa CTyJAeHTa 3a
TECT -3TO CymMMa OaJIIoB 3a
Ka)KJ1bIi BoIpoc. Bpewms,
OTBEJIEHHOE Ha ompoc, 10
MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

14

Texkymumii
KOHTPOJIb

Munurect 14

MUHUTECT IPOBOAUTCS B
HayaJle CJIeAYIOIIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
KaXIbIi U3 KOTOPBIX MOXHO
MOJYyYUTh MaKCUMyM 1 Gai.
Crynent nomyyaet 1 6ann 3a
BOIIPOC, €CJIN OTBET
MOJTHOCTBIO BepHbIH, 0 OaioB
- uHaye. O1ieHKa CTyAeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaKJplil BOIIpocC. Bpewms,
OTBEJEHHOE Ha orpoc, 10
MUHYT.

i pepeHIMPOBaHHBIN
3ager

15

Texymmii
KOHTPOJIb

Muunwurecrt 15

MUHHTECT IPOBOJUTCS B
Hayase CIeAyIoLIero
JIEKIIMOHHOTO 3aHATHA. TecT
COZIEPKUT 5 BOMPOCOB, 3a
KQKJIbIA U3 KOTOPBIX MOYKHO
MOJYYUTh MaKCUMyM 1 Gai.
CryneHt nomyuaet 1 6ann 3a
BOMPOC, €CJIU OTBET
MIOJTHOCTHIO BepHBIH, () 0amioB
- nHade. O1ieHKa CTyJIeHTa 3a
TECT -3TO CyMMa 0aJlIoB 3a
KaKIblid Borpoc. Bpems,
OTBEICHHOE Ha ompoc, 10
MUHYT.

i epeHITMPOBaHHBIN
3ayer




16

Texymui
KOHTPOJIb

[IpakTuueckoe
3amanue 1

10

5 0aIoB: 3aJaHHE IMOJIHOCTBIO
W BOBpEMs BBITIOTHEHO. OTUeT
CJIaH.

3 Oaia: 3aaHuE BBIITOJIHEHO
YAaCTHYHO, TU00 CIaHO HE
BOBPEMSI.

(0 OamIoB: 3a1aHUE HE
BBITTOTHEHO.

nudepeHIpoBaHHbII
3a4eT

17

Texymui
KOHTPOJTb

IIpakTrueckoe
3a/1aHue 2

10

5 OaI0OB: 3aJaHUE ITOJTHOCTHIO
U BOBpEMsI BHIMTOTHEHO. OTUeT
CJIaH.

3 Oamia: 3aJaHUE BBHIIOIHEHO
YaCTUYHO, JTH00 CIAHO HE
BOBPEMSI.

0 OaJuIOB: 3aaHKE HE
BBIIOJIHEHO.

Qg pepeHIIMPOBaHHBIN
3ager

18

Texymmii
KOHTPOJIb

[IpakTnueckoe
3aganue 3

10

5 0amoB: 3aJaHNE MMOJTHOCTHIO
Y BOBpEMs BbINOIHEHO. OTUeT
CIaH.

3 Oaiya: 3aJjaHNEe BBITIOJTHEHO
JACTHYHO, TU0O0 CIaHO HE
BOBPEMSI.

(0 GamIoB: 3a1aHKE HE
BBITIOJIHEHO.

¢ depeHIIMPOBaHHbBIN
3a4er

19

Texymuit
KOHTPOJIb

[IpakTuyeckoe
3ananue 4

10

5 0aIoB: 3aJaHUE ITOJHOCTHIO
1 BOBpEMs BBITIOJTHEHO. OTUeT
claH.

3 Oasna: 3aJaHNE BBINOJHEHO
YaCTHUYHO, JTUOO0 CIAHO HE
BOBPEMSI.

0 OamIoB: 3a1aHUE HE
BBITTOJTHEHO.

nudpepeHITpoBaHHbII
3a4eT

20

Texymui
KOHTPOJIb

IIpakTHueckoe
3agaHue 5

10

5 OaI0OB: 3aJaHUE MMOJTHOCTHIO
158 BOBpCMSI BBIIIOJIHCHO. OT‘-IGT
CJIaH.

3 Oamia: 3aJaHUE BBHIIOIHEHO
JaCTUYHO, TU00 CIaHo HE
BOBpEMSL.

0 OaJuIOB: 3alaHUE HE
BBITIOJTHCHO.

i epeHIIMPOBaHHBIN
3ayer

21

Texymmii
KOHTPOJIb

[IpakTrnueckoe
3ajaHue 6

10

5 0aoB: 3aJaHNUE IMOJIHOCTHIO
Y BOBpPEMS BBINIOJIHEHO. OTUeT
CIIaH.

3 Gama: 3aJJaHUE BBLIIOJIHEHO
YaCTUYHO, JIMOO CIaHO HE
BOBPEMSI.

(0 OamIoB: 3a1aHUC HE
BBITTOTHEHO.

¢ depeHIINPOBAHHBIH]
3a4eT

22

Texymmi
KOHTPOJIb

IIpakTHueckoe
3aganue 7

10

5 0amnoB: 3aJlaHue MOJITHOCTHIO
U BOBpeMs BBIMOTHEHO. OTUeT
CJIaH.

3 Oamia: 3aJaHUE BBLIIOIHEHO
YJaCcTHUYHO, OO0 CIAaHO HE
BOBPEMSI.

0 OasuIOB: 3aaHKE HE

i epeHIIMPOBaHHBIN
3ayer




BBITIOJITHCHO.

ITpome-
KYTOUHAS
arTecTanus

23

JluddepeHurpoBaHHbIH 3a4eT
pOBOIUTCS B hopMme
KOMITBIOTEPHOTO
TECTUPOBaHUs. Te€CT COCTOUT
n3 20 ciy4aiHbIX
[PaBHOIICHHBIX BOIIPOCOB,
MO3BOJISIOLIUX OLICHUTH
c(hopMupOBaHHOCTH
xomrereHuil. Ha oreeTsl
oTBOIMTCS 1 gac.

Crynent nomyyaet 1 Gam 3a
BOIPOC, €CJIU OTBET
MOJHOCTBIO BepHBIH, 0 Oanos
- UHa4e.

MaxkcumanbHbIi 6an paseH 20
(20 BompocoB 1o 1 Gamry)

3auer
3a4eT

¢ depeHINPOBAHHBIH]

24 bonyc

[TocemaeMocTh

bannel HauncaaroTes Ha
MOCJICTHEM 3a 3aHSITHH M0
ACIUIUIMHE KAK MTPOLEHT
JIEKIMOHHBIX U IPAKTUYECKUX
3aHATUH, KOTOPbIE

[MOCETUJI CTYICHT.
MakcrMaTbHO BO3MOKHAS
BeanunHa 100%.

3a4CT

i pepeHIMPOBaHHBIN

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHH OLIEHUBAHUS

Bun npomexxyTouHoit
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLCHUBAaHU

i epeHIpoBaHHbII
3a4er

Ha nuddepenuupoBaHHOM 3aueTe MPOUCXOIAUT OLIEHUBAHUE
3HAaHUN, YMEHUHN U IPUOOPETEHHOTO ONbITa 00YYaIOUTUXCS TI0
mucuuiuinHe "IlporpaMMHoe oOecrieueHre U3MEPUTENBHBIX
MPONECCOB" HA OCHOBE MOJTYUYECHHBIX OLEHOK 32 KOHTPOJIBHO-
PEUTUHIOBBIE MEPONIPUATHUS TEKYILEr0 KOHTpous. Eciu
CTY/ICHT HE COIVIACEH C OLICHKOM, IOJyYEHHOM IO pe3ysbTraTaM
TEKYIEr0 KOHTPOJIS, CTYAEHT IPOXOIUT MEPONIPUATHE
MIPOMEKYTOYHOU aTTecTaluy B opMe KOMITbIOTEPHOTO
TECTUPOBAHUSA U ABJsieTCs 00s3aTebHBIM. Ha 0TBETHI
otBoauTCs 1 "yac. B aToM citydae olieHKa 3a JUCIUILIIUHY
PaccUnTBIBAETCS HA OCHOBE MOJyUYEHHBIX OLIEHOK 32
KOHTPOJIbHO-PEHUTUHIOBBIE MEPONPUATHUS TEKYIIETO KOHTPOJIS
U IIPOMEKYTOUHOH arTectanuu. dukcanus pe3ynbsTaToB
y4eOHOM NeSTeNIbHOCTH 10 AUCLUILIIMHE TPOBOIUTCS B JCHb
3a4eTa MpH JJUYHOM NPUCYTCTBUH CTY/IEHTA.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
oMHETeE COVITATRL OOYRCHI o1y Bals e[ [s[ol 1ot 112 13[14]1 516171 8[19of 1p223p4
3HAEeT: COBPEMEHHbBIE TEXHOJIOTUH
cOopa, 00paboTKH U TIepeaadn
YK-2 W3MepuTenpHol napopmanuu, B [H (HHHHHHHE R RFFRFF [T
TOM YHCJIE CETEBbIE; IPUHIIUTIBI
pa3paboTKu IPOrpaMMHOTO




oOecrieueHus UI
W3MEPHUTEIIbHBIX CUCTEM Ha
OCHOBE MUKPOTIPOIIECCOPOB

'YMmeeT: pa3pabarbiBaTh
BCTPOSHHOTO MTPOTPaMMHOE
oOecrieyeHue sl U3MEPEHHS
Pa3INYHBIX BEJINYHH;

YK-2 00pabaThIBaTh MOJTy4YEeHHBIE Ra i S nananannnananal aull aull aall aal nal aal n o e a e aal e na n A AR
TaHHBIC U TIepe/1aBaTh
pe3yJIbTaThl HA CUCTEMBI
0TOOpaXeHUS WIH XpPaHEHUs
MH(OpPMAITIH

YMeET: UCIOIb30BaTh MUPOBOM
OTIBIT MOAXO/I0B K pa3padoTke
BCTPOCHHOTO MPOTPAMMHOTO
VK-6 obecredeHus ML A PR TR L R W + IR I Y W
M3MEPHUTENBHBIX CHCTEM;
(dbopMUPOBaTH HOBBIC 3HAHHUS B
00JIaCTH MIPUHLUIIOB Pa3pabOTKH

MIPOTrPaMMHOTO O00ECIICUEHUS

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

IleyaTHas y4eOHO-MeTOANYECKAS JOKYMEHTAUs
@) ocHOGHAs TUMepamypa:
1. HBanoga, I. C. OObeKTHO-OpPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHHE
VY4eO. 175 By30B [0 HAIMIPABICHUIO MOJATOT. JUIUIOMHP. CIEIIHATNCTOB
"NUndpopmaruka u Beranci. texauka" I. C. MBanosa, T. H. Huuymkuna, E. K.
[lyraues; [lox pen. I. C. UBaHoBO#. - 2-€ u3a., nepepad. u aoi. - M.: U3narenascTBo
MI'TY um. H. O. baymana, 2003. - 367 c. un.

6) OononHumenvbHas Iumepamypa:
He nipenycmorpena

8) omeuecmeenHvle U 3apyOeHCHbIe HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpenst

2) Memoouueckue YKazanus 0isi Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1. Komomuii C.B Taitmepsr: nexuus / C.B. Komommii

2. Komomuit C.B Pa3zpabotka apxutektypst [10, SOLID: nekmus / C.B.
Kononnii

3. Konoauit C.B Ananoroso-I{udposoii npeodpazoBarens: aekius / C.B.
Komomuit

4. Komomuii C.B PTOC: nexuus / C.B. Konoauii

5. Konoawuit C.B Iloptupyemocts npoekra: sexkuus / C.B. Kononuii

6. Konoauit C.B CUHXpOHHBIN U aCHHXPOHHBIN MHTEPhENUCHI: JTeKIus /
C.B. Konoauit



7.

Komogui
8.

Komnonuii C.B Cpena pa3paboTku mporpamMm Jjisi MUKpPOKOHTPOJLIEpa,
3aIycK MporpaMMHOTro odecredeHus u cpena pazpadorku [AR: nekmus / C.B.

Mscuaukos, B. U. OnepaiinoHHbie CUCTEMBI PEaTbHOTO BPEMEHMU:
J1a6OPaTOPHBIH MPAKTHKYM : yuebHoe mocobue / B. M. MscunkoB. — Momikap-Omna
(TII'TY, 2016. — 140 ¢. — ISBN 978-5-8158-1773-9. — Tekcr : 31eKTpOHHBIH //
Jlanb : anekTpoHHO-OUONMMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/92562 (nara obpamenus: 25.02.2022).

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MsicuuxoB, B. M. OnepaiinoHHble CUCTEMBI PEAIbLHOTO BPEMEHH:
11a00PATOPHBII IPAKTUKYM : ydeGHoe mocobue / B. . Mscuuko. — HMomkap-Ona
(TII'TY, 2016. — 140 ¢. — ISBN 978-5-8158-1773-9. — TekcT : 21eKTpOHHBIH //
Jlans : anekTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/92562 (nara obpamienus: 25.02.2022).

I.

JJleKTPOHHAsA y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onrcanue
JUTEPaTyphl AIIEKTPOHHOMN
dopme
Cunppaniko, C. A. OCHOBBI IPOIPaMMUPOBAHUS
DIEeKTPOHHO- MUKpPOKOHTposuiepoB Ha C++ : yueOHoe nocodue / C. A.
OCHOBHAs OubmmoTeyHast CunbBamko. — OpenOypr : OI'Y, 2019. — 126 c. — ISBN 978-
1 sreparypa cucreMa 5-7410-2398-3. — Tekct : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
M3/1aTeNbCTBA oubnmuoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/160013 (nara ob6pamenus:
24.02.2022).
Hotkun, A. M. O0beKTHO-OPHEHTUPOBAHHOE
DIEeKTPOHHO- nporpammupoBanue: OOIT Ha s3pike C++ : yuebHOE TIOCOOHE /
OCHOBHAS OuOIMOTeUHAS A. M. Hotkun. — Ilepwms : ITHUITY, 2013. — 230 ¢. — ISBN
2 cucTemMa 978-5-398-00966-8. — TekcT : anekTpoHHbIH // JIaHs :
nuTeparypa i
W3/1aTeIIbCTBA QIIeKTPOHHO-O0uOMoTeyHas cucrema. — URL:
Jlann https://e.lanbook.com/book/160806 (m1ara oOparmeHus:
24.02.2022).
MsicaukoB, B. 1. OnepannoHHble CUCTEMBI PEATLHOTO
DJIEKTPOHHO- BpPEMEHH: JTAOOPATOPHBIN MPAKTUKYM : yaeOHoe mocobue / B. 1.
OCHOBHAS OnOIMOTeUHAS MsicuukoB. — Momikap-Oma : IIF'TY, 2016. — 140 ¢. — ISBN
3 reparypa cucreMa 978-5-8158-1773-9. — TekcrT : anekTpoHHbIH // JlaHs :
W30aTeIbCTBA DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
Jlann https://e.lanbook.com/book/92562 (nata oOpamieHwus:
24.02.2022).
CxkBopiosa, JI. A. O6bEeKTHO-OpUEHTUPOBAHHOE
DIEKTPOHHO- )
UG IO TS mporpaMMupoBaHue Ha si3bike C++ : yueOHOe mocobue / JI. A.
4 JlononHuTeNnbHAsA cHCTeMa CxBopuoBa. — Mocksa : PTY MUPOA, 2020. — 246 ¢. —
UTEpATypa I — Tekct : anekTpoHHsbIit // JIaHb : 371eKTpOHHO-ONOIHOTeUHAs
Mo cucrtema. — URL: https://e.lanbook.com/book/163862 (nara
obpamenusi: 24.02.2022).

HepequL HCIIOJIB3YEMOI'O IMTPOIPpaMMHOIO oOecCIIeueHHs:




1. ®IAOY BO "HOYpI'Y (HUY)"-ITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

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

3. Math Works-MATLAB, Simulink R2014b(6eccpouno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyOBaHNE, CTEH b, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
Bun 3ansTuii Ne ayn. | mpenycraHOBIEHHOE POTpaMMHOE 00eCTIeUeHHE, UCTIONh3yeMOe JIIIst
Pa3IMYHBIX BUJIOB 3AHITHI

CamocrogrenpHas

pabora CTyeHTa 537 (30)|KoMnbroTepbl

Jlaboparopusie 3ansatus|537 (36)|Kommbrorepsl

JIOT
(10T)

JlaboparopHsble 3aHATUS KOMITBIOTED, OTIaJOYHBIE TIJIaThI

0T
(A0T)

Jlexun KOMITIBFOTCP, HHTCPHET




