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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 BCTPOSHHOE IPOTPAMMHOE
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.®.12.M7.01 [udpossic n3MEpUTEITHHBIC
yCTPOWCTBA

1.®.12.M7.03 UHTEIeKTyalbHbIE 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

1.0.12.M7.01 Lludpossie u3MepHUTEIbHbIE
YCTPOMCTBA

3HAeT: MPUHLIUIIBI TIOCTPOCHUS HU(PPOBBIX
M3MEPUTEIBHBIX YCTPOUCTB HA OCHOBE
COBPEMEHHOM 3JIEMEHTHOM 0a3bl YMeEeT:
QHAJIM3UPOBATh U IPOrHO3UPOBATH PA3BUTHE
W3MEPUTEITBHBIX YCTPOUCTB JIJIs IU(DPOBOI
WHAYCTPHUH, aHAIIU3UPOBATh METPOJIOTUUECKUE
XapaKTePUCTUKU LU(PPOBBIX U3MEPUTEIbHBIX
KaHaJIOB VIMeeT IpaKTU4ECKUN 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

Pacmpenenenue o cemectpam
Bcero B yacax
Bun yue6Hoit paboThl
4acoB Homep cemectpa
4
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmus: 64 64
Jlexumu (JI) 32 32
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 37 37
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 71,75 71,75
C IPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUH
IMoaroroBka k qudQepeHIMPOBaHHOMY 3a4ETy 10 10
[ToaroroBka npe3eHTanui 20,25 20.25
BrinosnHeHME MHAMBUAYAIBHBIX TPAKTUYECKUX 3aJaHUI 41,5 41.5
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 8,25 8,25
Bux koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - nud.3aueT

5. Coneprkanue TUCHMIIIMHBI

O0beM ayIUTOPHBIX 3aHITHN MO
o ;I‘;Ha HaumeHOBaHME Pas/Ie/oB AMCLHIUIMHEI BUAAM b qacax
Bcero JI 113 JIP
1 Co3nanue 1 3amyck MepBou mporpaMMmsbl JIs 3 6 ) 0
MUKPOKOHTPOJLIIEPA
) Ocobennoctu s3pika C++ npu pazpadotke [10 ans 12 2 4 0
MHUKPOKOHTpOJIIEpa
3 Muxkpoxontpoiiep STM32F411, ocHoBHbBIE 16 10 6 0
XapaKTEPUCTUKH U MOYITH
OnepalmoHHbIE CUCTEMBI PEAIBHOTO BPEMEHU 12 6 6 0
5 [lIpuHUHUIBI TOCTPOCHUSI APXUTEKTYPHI 16 2 14 0
5.1. Jlekuuu
Ne Ne Koz-
HaumeHoBaHue uiM KpaTKoe coJiepKaHue JTEKIIMOHHOTO 3aHATHUS BO
NeKIuujpasaena HACOB
1 1 0630p MupoBoOro omnbiTa pazpadotku [10 ais M3MEpUTENHHBIX YCTPOUCTB Ha )
npuMepe KomnaHuu Metpan
Cpena pa3paboTku mporpaMM Jyisi MUKpOKOHTpoJiiepa CocTaB HHTETPallMOHHON
cpenst pazpabotku AR Workbench IIpouecc coznanust ucnonHseMmoro oopasa
2 1  [Tpancisus koma KoMnoHoBKa koja 3amyck U OTiajika 3aimyck MporpaMMHOTO 2

oOecrieueHus I/IHI/ILII/IaJ'II/BaI_II/I}I CTCKa I/IHI/II_II/IaJII/ISaHI/IH MNEPCMCHHBIX B HYJICBBIC
3HaueHus1 MHnnmanusamms nepeMeHHbIx 3anyck ¢yHkimy main() [penmymiectra




IAR Embedded Workbench

3amyck nporpammHoro obecrneuenust Paiin cstartup.cpp IIporpamma na C++
Coznanne C++ npoekra u padora B IAR Workbench Beibop mukpokoHnTposiepa
3aryck B peskuMe OTa/lK1 3aIlyCK MMPOeKTa B pexXUM CUMYJISHA Bribop
BHYTpUCXeMHOTO0 oTinaaunka Ctpykrypa npoekra JloGasienue (aiina
(cstartup.cpp) B npoext HauanbHas cTpykTypa npoekra J[ocTyn K marnke npoexra
CrpykTypa nanku npoekra M3zmMenenne crpykrypsl npoekra OuHanbHas
CTpyKTypa npoekra OKoHUYaTenbHasi HaCTPOIKa MPOEKTa

Opranuzanys naMsaTH apXUTEKTYP MUKPOIPOLECCOPOB ApXUTEKTypa
donHelimana ["apBapackas apxurekrypa Hactpolika o0nactu namsTu B
koMnoBIIMKe OOBEKTHBIN (Paiiin 1 cermeHThl ATpUOYTHI CETMEHTOB
[Ipenomnpenenennrsie umeHa cermeHToB B IAR Workbench ®aiin Hactpoiiku
xoMrioHoBImka Hactpoiika crexa Crek IIpaBuina 3aganust pazmepa creka
'YcraHoBKa pa3mepa cteka KoHTpodib 3a pa3mep ctekoM JocTyIn K JaHHBIM 10
aHanu3y pasmepy creka Kyua Onpeznenenue pasmepa Kyun

Tumnb! nanabIX Berpoennsie Tuibl MoaudukaTopsl THIOB JaHHBIX Pazmeps! THIIOB
nanubix [lonbs3oBatenbckue Tunsl [lceBgonnmsl TunoB HesiBHOE npeobpa3oBanme
TUTIOB SIBHOE mpeoOpa3oBaHue TUIIOB static _cast reinterpret cast

Opranuzanus [Tamsatu mukpokonTposuiepa CortexM4 [TaMsTh 1151 pacnioyioxKeHus
nansbix [lamate nox ¢pyHkuuu(komanasl) Ykazarenu Bastue anpeca u
paspIMeHOBaHKE ykazareins. Onepanuu Haja ykazareasiMu ClokeHue yKaszaTenei
KoHcTaHTHBIN yKa3aTenb U yKa3aTrenab Ha kKoHcTaHTy Ccbuika Peructp Peructpel
oOuiero Ha3HaueHust OrnepaTuBHbIE perucTphl BeomorarenbHbie perucTphbl
CrnennanbHble perucTpbl Peructp cnennanbHoro HazHaueHus IIpumep perucrpa
CHEIaIbHOTO Ha3HaueHus! JJoCcTym K perucTpy crnenuansHoro Ha3HadeHus Pabora
c peructpamu nepudepuu uyepes ooeprky Ha C++ HekoTopble MOMEHTHI TIpU
pabote ¢ obepTkoii C++ 1151 perucTpoB

Cornammenue o0 BezoBax O0bsasnenne Gpynknun Kommonoska C u C++ koma Bxon
B ¢pyHKuuio Beixon u3 ¢pynkiun Onepatopsl ApupMeTudecKue onepaTopsl
Jlornueckue oneparopsl [lo6utoBsie onepaTopsl

XapaKTepUCTUKN MUKPOKOHTpoJLIEpa, bilok 1narpaMmma MUKpOKOHTPOJLIEDPA,
JlonoaHUTEeNbHBIE 0COOEHHOCTH MUKPOKOHTpoIIiepa, CucremMa TaKTUPOBaHUS
Monynb TakTupoBanus. PaszoBas moacTpoiika yactorel PLL JlononHuTenbHbIE
TEHEPATOPBI TAKTOBOW 4acTOTHI PerucTp ynpasieHus 4acToTou. Peructp
yIpaBieHUs yacToToi. Peructp koHdurypamuu yactorsl. Beidop ncrounmka
Peructp koH(purypanuu yactorsl. Jlenutenu AJropuT™M HaCTPOMKH YacTOTHI

OCHOBHBIE XapaKTepUCTUKH, Paznnynbie pexxuMbl paboThl mopToB, Llndposoit
pexxum, Ludposoii Beixon, Lndpooii Bxoxa, Peructper moptoB o61mero
HasHaueHus Pabora ¢ mopramu B pexxnme 00I1ero Ha3HaYeHUsI

10

ACHHXPOHHBIN crioco0 nepeaadu JaHHbIX CHHXPOHHBI CIOCO0 MepeIadu TaHHBIX
U IPUEMHUK pabOTaIOT CHHXPOHHO, B TaKT. ACHHXpOoHHBIH uHTepdeiic UART
Monyns UART B mukpokonTpoiiepa STM32F411

11

OpnHa U3 OCHOBHBIX 33/1a4 TAUMEPOB B MUKPOKOHTPOJIIIEPAX 3TO OTCUUTHIBATH
TOYHBIC MHTEPBAJIBI BpeMeHU. Ho, TOMUMO 3TOro TaliMepsl MOT'YT UCIIOJIb30BATHCS
111 ©”3MEPEHUS YacCTOThI, IeprosioB, reHepannu [111Ma u nepeMeHHBIX CUTHAJIOB
pasnuyHoil popmel. CucteMHslii Taiimep Peructpsl cucreMHoro taiimMepa
Anroput™ paboThl ¢ cucteMHbIM TaitMepoM Taiimepst TIM2 u TIMS, ocHOBHBIE
ocobenHoctu Peructpel Taitmepos TIM2 u TIMS Taiimepst TIM2 u TIMS
HavasbHas 3anyck Taiimeps! TIM2 n TIMS pexum cuera 10 3Ha4eHUS

12

OcHoBHble xapakrepuctuka Allll, TouHOCTH, HEMTMHEWHOCTD, pa3peIieHue,
omrOKa KBaHTOBaHUSA, YacToTa quckpetuzanuu. Tumsl ALIT ATITT
MukpokoHTposiepa STM32F411 Ocobennoctu ALIT mukpokoHTposuiepa
STM32F411 Pexxum onnHOYHOTO IpeoOpa3oBanHus Pesxum ckaHupoBaHUS
Peructpsl




13 4  |[IpepbiBaHue, BUBI IPEPHIBAaHMI, TaOIUIA BEKTOPOB NIPEPHIBAHUIM 2

14 4 |Onucanue OCPB FreeRtos Obeptka Han FreeRtos 2

15 4 |\[IlpumuTHBHI cUHXpOHU3aluK MoTokoB. Ouepenn, CoObiTus, MailBox, MbproTekcsl | 2
O06bexTHO -OpHeHTHpOBaHHOE MTporpammupoBHue Ilonumopdusm, Mukancynsanus,

16 5 2
Hacnenosanne UML Horanus

5.2. IlpakTHyeckue 3aHATUS, CEMUHAPBI

Kon-
Ne Ne HanmMenoBanme nim KpaTkoe cofepKaHue MPaKTUYECKOTO 3aHITH, CEeMUHApa BO
3aHATUsA[pa3Iesa
4acoB
3HAKOMCTBO C JIABOPATOPHBIM MHCTPYMEHTAPUEM. llens paGoTsi:
1 1  |03HAKOMUTKCS C OTIAJAOYHBIMU IJIATAMHU U HHCTPYMEHTaMH pa3paboTKu AJis 2
MukpokoHTposuiepa STM32F411RE. Co3znats npocTelinyto mporpammy.
Cosznanue npocTteiiieii mporpaMmbl AJis U3MepeHusl HanpsbkeHus. Llenb paboTsr:
2 2 |03HAKOMHUTHCS C MOAXO0M K pazpabdotke [1O st usmeputenbHoro ycrpoiicteau | 4
ocobeHHOCTAMU C++, ONIUAMHI KOMIHIATOPA, HACTPOMKOM Ky4H, CTEKa.
W3mepenue HanpspkeHus Llenb paboThl: 03HAKOMUTHCS PUHIIUIIOM U3MEPEHUS
3 3 |aHAJOroBBIX CUTHAJOB U MPeoOpa3oBaHUs UX B IIM(POBOIl BUM, U BBIBOJ Yepe3 6
ACHHXPOHHBIN HHTEpPEIiC.
Pa3paboTka MHOTOITOTOYHOTO MIPHIIOKEHHUS /111 MUKPOKOHTposuiepa Llems paboTsr:
4 4 |03HaKOMHUTBCA ¢ TToAXoAOM pazpadorku [1O 1711 U3MEpPUTENEHOTO YCTPOICTBA € 6
ucrnons3oBanue RTOS.
Coznanue apxutekTypsl [10 n3aMepuTeIbHOro yCTpOMCTBA C UCTIOIB30BaHUE
5 5 RTOS, OOIL,, UML Ienp paboThl: 03HAKOMUTHCS C MOAXOA0M K pa3paboTke 6
apxutekTypsl [1O 117151 M3MEpUTETHLHOTO YCTPOMCTBA C HCTIOIB30BAaHUE HOTAIIUU
UML, SOLID nonxona k pa3paboTke apXUTEKTYpBHI.
Pa3paboTka JeTanbHON apXUTEKTYpPhI AJsl U3MEPUTETbHOTO ycTpoiicTa Llens
6 5  [paboThI: 03HAKOMUTHCA C TTOAXO0M K pazpabotke 1O m3mepureasHOTo 4
YCTPOWCTBA M MEepeXxo1oM 00 o01ero Au3aiHa K aetaibHoMy au3ainy [10.
Pa3paboTka koza 1o 1eTalbHOW apXUTEKTYpE I U3MEPUTEILHOTO YCTPONCTBA.
7 5  |[dens paboThI: 03HAKOMHTHCS C IPHUHLIMIIOM TEPEBO/A AETAIbHON apXUTEKTYpbl B | 4
KO/,
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brinonuenne CPC
Crucok nuteparypsl (C yKa3aHUEM pa3/esioB, I1aB Koa-
Tonsnn CPC CTpaHUIT) / CCBUIKA Ha PeCypc ’ " [Cemectpl Bo
4acoB

[loaroroBka K [OcH. nur., 1], ¢.17-120 [OcH. nur., 2], c. 59—67, c. 5-25,

nudhepeHIpoBaHHOMY ctp. 79-92 [OcH. nut., 3], c. 10-86 [don.mto0, 4], c. 10- 4 10

3a4eTy 60
Jlexiuu, ciennduKanuy MUKPOKOHTPOILIEPA:

MoaroToBKa npeseTayii https://www.st.com/resource/en/reference_manual/rm0394 4 025
-stm32141xxx42xxx43xxx44xxx45xxx46xxx-advanced- ’
armbased-32bit-mcus-stmicroelectronics.pdf

Brinonnenue [OcH. nut., 2], c. 59-67, c. 5-25, ctp. 79-92 [OcH. nur., 3],

4 41,5

VHJIMBUYJTbHBIX c. 10-86 [Jlon.auTio0, 4], c. 10-60




|HpaKTI/IquKHx 3aJaHul

6. Tekymmii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOYHAS aTTECTAUA

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTLHO-PEUTHHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KonTpoabubie meponpusitusa (KM)

Ne
KM

Ce-
MeCTp

Bun
KOHTPOJIS

HazBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oaiut

[ops ok Hauucienus 6aIoB

Y uu-
THIBA-
ercqa B [1A

Texyuuit
KOHTPOJIb

Murtaurect 1

MUHUTECT MPOBOAUTCS B
HayaJje CIeayIOLIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOXHO
[OJy4YNUTh MakCUMyM | Ga.
Crynent nonydaer 1 6amn 3a
BOIIPOC, €CJIU OTBET
[MOJTHOCTHIO BEpHBIH, 0
OaioB - nHavye. OLeHka
CTYJIEHTa 3a TECT -3TO CyMMa
0aJIoB 3a KaXkJIbIH BOTIPOC.
Bpewmsi, oTBeZIeHHOE Ha
omnpoc, 10 MUHYT.

nudpepeHITpoOBaHHbII
3a4eT

Texymmii
KOHTPOJIb

Muuurect 2

MUHHTECT IPOBOIUTCS B
HavaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHS. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
Ka)KIbIii N3 KOTOPBIX MOKHO
MOJTy4YUTh MaKCUMyM 1 Ga.
CryneHt nonyuaet 1 6ann 3a
BOITPOC, €CJIM OTBET
[IOJIHOCTBIO BEPHBIHL,
OawoB - nHade. O1eHKa
CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXKJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

i epeHIIMPOBaHHBIN
3ayer

Texymnii
KOHTPOJIb

Munurecrt 3

MUHHATECT MPOBOJNUTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEPKUT 5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
MOJTY4YUTh MakcUMyM 1 Gai.
Crynent nonyyaet 1 6ai 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CYyMMa
0aJIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha

¢ depeHIINPOBAHHBIH]
3a4eT

onpoc, 10 MUHYT.




Texymmii
KOHTPOJIb

Muuurect 4

MUHHTECT IPOBOIUTCS B
HavaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHS. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIii U3 KOTOPBIX MOKHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
CryneHt nonyuaet 1 6ann 3a
BOITPOC, €CJIM OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

Texymni
KOHTPOJIb

Munutect 5

MUHHATECT MPOBOJNUTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEP>KUT 5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
MOJTYYUTh MakcUMyM 1 Gai.
Crynent nonyyaet 1 6aii 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

Texkymmii
KOHTPOJIb

Munutect 6

MUHHUTECT IPOBOIUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUS. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIi N3 KOTOPBIX MOXHO
[MOJIYYUTh 5 MaKCUMYM 1
6am1. CtyneHt noiyyvaer 1
0aJu 3a BOMPOC, €CIIH OTBET
MOJTHOCTBIO BepHbIH, 0
OaioB - nHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXK/IbIH BOTIPOC.
Bpewmst, 0TBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

Munutect 7

MUHHTECT POBOJUTCS B
Hayaje CIEAyIOUIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZEPKUT 5 BOIPOCOB, 3a
Ka)KbIil N3 KOTOPBIX MOYKHO
MOJTY4YUTh MakcUMyM 1 Gai.
CryneHt nonyyaet 1 6ain 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIiL,
6aioB - nHavye. O1eHKa
CTY/ICHTA 32 TECT -3TO CyMMa
0aJuI0B 3a KaKIbli BOIIPOC.
Bpewms, oTBeieHHOE Ha

onpoc, 10 MUHYT.

i epeHITMPOBaHHBIN
3ayer




Texymmii
KOHTPOJIb

Muuurect 8

MUHHTECT IPOBOIUTCS B
HavaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHS. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIii U3 KOTOPBIX MOKHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
CryneHt nonyuaet 1 6ann 3a
BOITPOC, €CJIM OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

Texymni
KOHTPOJIb

Munurect 9

MUHHATECT MPOBOJNUTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEP>KUT 5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
MOJTYYUTh MakcUMyM 1 Gai.
Crynent nonyyaet 1 6aii 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

10

Texkymmii
KOHTPOJIb

Munurect 10

MUHHUTECT IPOBOIUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUS. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIi N3 KOTOPBIX MOXHO
[MOJIYYUTh 5 MaKCUMYM 1
6am1. CtyneHt noiyyvaer 1
0aJu 3a BOMPOC, €CIIH OTBET
MOJTHOCTBIO BepHbIH, 0
OaioB - nHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXK/IbIH BOTIPOC.
Bpewmst, 0TBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIMPOBaHHBIN
3ager

11

Texymmii
KOHTPOJIb

Munurecrt 11

MUHHTECT POBOJUTCS B
Hayaje CIEAyIOUIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZEPKUT 5 BOIPOCOB, 3a
Ka)KbIil N3 KOTOPBIX MOYKHO
MOJTY4YUTh MakcUMyM 1 Gai.
CryneHt nonyyaet 1 6ain 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIiL,
6aioB - nHavye. O1eHKa
CTY/ICHTA 32 TECT -3TO CyMMa
0aJuI0B 3a KaKIbli BOIIPOC.
Bpewms, oTBeieHHOE Ha

onpoc, 10 MUHYT.

i epeHITMPOBaHHBIN
3ayer




12

Texymmii
KOHTPOJIb

Munurect 12

MUHHTECT IPOBOIUTCS B
HavaJie CIEAYIOIIEro
JIEKIMOHHOTO 3aHATHS. TecT
COZIEPKUT 5 BOIIPOCOB, 3a
Ka)KIbIii U3 KOTOPBIX MOKHO
MOJTy4YnUTh MaKCUMyM 1 Ga.
CryneHt nonyuaet 1 6ann 3a
BOITPOC, €CJIM OTBET
[IOJIHOCTBIO BEPHBIiL,
OawoB - nHade. O1eHKa
CTY/ICHTa 3a TECT -3TO CyMMa
0aIoB 3a KaXkJIbIH BOTIPOC.
Bpewms, oTBeieHHOE Ha
onpoc, 10 MUHYT.

Qg epeHIIMPOBaHHBIN
3ayer

13

Texymni
KOHTPOJIb

Munmurecrt 13

MUHHATECT MPOBOJNUTCSA B
HayaJie CIEAYIOIIEro
JIEKIIMOHHOTO 3aHATHS. TecT
COIEP>KUT 5 BOIIPOCOB, 3a
KKl U3 KOTOPBIX MOYHO
MOJTYYUTh MakcUMyM 1 Gai.
Crynent nonyyaet 1 6aii 3a
BOIIPOC, €CJI OTBET
[MOJIHOCTBIO BEPHBIi, 0
6amoB - uHavye. O1eHKa
CTY/IEHTA 32 TECT -3TO CyMMa
0aJuIoB 3a KaXKIbIH BOIPOC.
Bpewms, oTBeIeHHOE Ha
onpoc, 10 MUHYT.

¢ depeHIINPOBAHHBIH]
3a4eT

14

Texkymmii
KOHTPOJIb

Munurect 14

MUHHUTECT IPOBOIUTCS B
HayaJje CIeayIOLIero
JIEKIIMOHHOTO 3aHATHUS. TecT
COZIEPKUT S5 BOIIPOCOB, 3a
KaX/IbIi N3 KOTOPBIX MOXHO
MOJTy4YnUTh MakCUMyM 1 Ga.
Crynent nomyyaet 1 6aii 3a
BOIIPOC, €CJIM OTBET
MOJTHOCTBIO BepHbIH, 0
OaioB - nHaye. OLeHka
CTYJ€HTa 3a TeCT -3TO CyMMa
0aJIoB 3a KaXK/IbIH BOTIPOC.
Bpewmst, 0TBeZIeHHOE Ha
onpoc, 10 MUHYT.

i pepeHIMPOBaHHBIN
3ager

15

Texymmii
KOHTPOJIb

Munwurecrt 15

MUHHTECT POBOJUTCS B
Hayaje CIEAyIOUIEro
JIEKIIMOHHOTO 3aHATHs. TecT
COZEPKUT 5 BOIPOCOB, 3a
Ka)KbIil N3 KOTOPBIX MOYKHO
MOJTY4YUTh MakcUMyM 1 Gai.
CryneHt nonyyaet 1 6ain 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIiL,
6aioB - nHavye. O1eHKa
CTY/ICHTA 32 TECT -3TO CyMMa
0aJuI0B 3a KaKIbli BOIIPOC.
Bpewms, oTBeieHHOE Ha

onpoc, 10 MUHYT.

i epeHITMPOBaHHBIN
3ayer




16

Texyuuii
KOHTPOJIb

[IpakTuueckoe
3ananue 1

10

5 0annoB: 3a7aHKE
MMOJTHOCTBIO M BOBPEMST
BBITIOJIHEHO. OTUET cliaH.

3 OasuIa: 3aJaHUE BBIIIOJIHEHO
YaCTHYHO, JTU00 CIaHO HE
BOBpEMSI.

(0 OayToOB: 3aJaHKE HE
BBITTOJTHEHO.

nudepeHIpoBaHHbII
3a4eT

17

Texkymmii
KOHTPOJIb

IIpakTHueckoe
3aganue 2

10

5 OamioB: 3aJaHue
MMOJTHOCTHIO 1 BOBPEMS
BEITOTHEHO. OTUET clIaH.

3 Gajia: 3aJaHue BBHIIOIHEHO
JaCcTUYHO, T100 CTaHO HE
BOBpEMSI.

0 GasoB: 3amaHye HE
BBLIIIOJIHEHO.

Qg pepeHIIMPOBaHHBIN
3ager

18

Texymmii
KOHTPOJIb

[IpakTHueckoe
3aganue 3

10

5 0auIoB: 3aIaHue
MMOJTHOCTHIO 1 BOBPEMST
BBEINOJIHEHO. OTUET CHaH.

3 Oajia: 3aJJaHue BBIIIOJIHEHO
JaCTUYHO, T100 CIaHO HE
BOBPEMSL.

0 6aI0B: 3amaHuEe HE
BBIITIOJTHCHO.

¢ depeHIIMPOBaHHbBIN
3a4er

19

Texyuuii
KOHTPOJIb

[IpakTuyeckoe
3ajnanue 4

10

5 OamnoB: 3aJaHue
[MOJTHOCTBIO M BOBPEMSI
BbIOAHEHO. OTYET CHaH.

3 Oayuta: 3aJJaHH€E BBIIIOJHEHO
qaCTHYHO, 1100 CIaHO HE
BOBpPEMS.

0 GamnoB: 3aaHue HE
BBITTOJTHEHO.

nudpepeHITpoBaHHbII
3a4eT

20

Texymmii
KOHTPOJIb

IIpakTHueckoe
3agaHue 5

10

5 OaJUI0B: 3aaHue
IIOJIHOCTHIO U BOBpCMSI
BEIITOJIHEHO. OTUYET cHaH.

3 Gajia: 3aJaHue BBHIIOIHEHO
JacTUYHO, TU00 CIaHO HE
BOBPEMSL.

0 OasuIOB: 3ajaHUE HE
BBITIOJITHCHO.

i epeHIIMPOBaHHBIN
3ayer

21

Texymnii
KOHTPOJIb

[IpakTnueckoe
3ajaHue 6

10

5 0ajuIoB: 3aIaHue
MTOJTHOCTHIO 1 BOBPEMST
BBINOJIHEHO. OTUYET ClIaH.

3 OasuIa: 3aJaHue BBIIIOJIHEHO
YACTHYHO, JTU0O0 CIaHO HE
BOBpEMSI.

(0 OayTOB: 3aJaHKE HE
BBITTOJTHEHO.

¢ depeHIINPOBAHHBIH]
3a4eT

22

Texymmii
KOHTPOJIb

IIpakTHueckoe
3aganue 7

10

5 OamioB: 3aJaHue
MOJTHOCTHIO M BOBPEMSI
BBITTOJIHEHO. OTUET claH.

3 Gaja: 3aJaHue BBLIIOIHEHO
YaCTUYHO, J100 CAAHO HE
BOBpPEMSI.

0 OasuIOB: 3aJaHKE HE

i epeHIIMPOBaHHBIN
3ayer




BBITTOJIHEHO.
[IpomexyTouHast aTTecTanus
BKITIOYAET KOMITBIOTEPHOE
TecTHpoBaHue. TecT cocTouT
n3 20 cirygalHbIX
[PaBHOILICHHBIX BOIIPOCOB,
Mepormpusitue MMO3BOJISIFOIIIUX OIICHUTH
[Tpome- |mpomeKyTOUHOM C(bOpMI/IpOBa\I'{HOCTL ddepennmpoBaHbiii
23| 4 | xyTouHas | arTecTauuu - 5 [kommneteHuumii. Ha oTBeTHI
arrecTanys | (KOMIIBIOTEPHOE orBoauTCA | yac. aet
TECTUPOBAHUE) Crynent nonyyaet 1 6ai 3a
BOIIPOC, €CJIA OTBET
[MOJIHOCTBIO BEPHBIi, 0
0aJIIoB - MHAYeE.
MakcuMalTbHBINA Oasll paBeH
20 (20 Bompocos 1o 1 6amiy)
banisl HaYuCHSIOTCS Ha
MOCIIC/THEM 32 3aHITUH 110
TTUCLUIUIMHE KaK MPOLIEHT
JIEKITMOHHBIX U .
24| 4 bonyc | Ilocemaemocts | - 5 |IpaKkTUYEeCKUX 3aHATUH, g{;que)%)ep CHIMPOBAHILII
KOTOpBIE
[OCETUJI CTYJICHT.
MakcuMaJIbHO BO3MOKHAs
BenuuuHa 100%.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHH OLIEHUBAHUS
Bua npoMexxyTodHOM Mpole/typa MpoBecHHs Kpurepun
aTTeCTaIlH OLICHUBAHUS
Ha 3auete mporcxonuT olleHUBaHUE yUeOHOM NesATeTbHOCTH
00yJaroIuXCs M0 TUCIIUIUTHHE Ha OCHOBE TTOTyYEeHHBIX
. OLIEHOK 32 KOHTPOJIbHO-PEHTUHTOBBIE MEPOTIPHUSTHUS B cooTBeTcTBUU C
nuddepeHIpoBaHHbII .
e TEKYIIEro KOHTPOJIA U MPOMEKYTOUYHON aTTECTAIlH. m. 2.5, 2.6
KoHTposibHOE MeponpusiTHe MPOMEKyTOUHOM arTectauuu  |[lomoxenus
MIPOBOMTCS BO BPEMsI 3a4€Ta B BHJIE KOMITBIOTEPHOTO
TECTHPOBAHUS U ABJSIETCS 00s3aTEIbHBIM.
6.3. OneHo4yHbIe MATEPUAJIBI
K p 5 Noe KM
oNeTeHIH COVIRTATRL ObyHenH oBlalslelIsloliof 121314l sl 718[19RoR 122234
3HAET: COBPEMEHHBIE TEXHOJIOTHH
cOopa, 00paboTKH U TIepeaadn
U3MEPUTENEHONW HHPOPMAIIH, B
YK-2 TOM HHCJIC CCTEBBIC, TIPUHIIITLL HHHH A R
pa3paboTKu MPOrpaMMHOTO
oOecrnieyeHus s
N3MEPUTEITFHBIX CHCTEM Ha
OCHOBE MUKPOIPOILIECCOPOB
YMmeet: pa3pabaThiBaTh
YK-2 BETPOCHHOC HPOTPAMMHOE HHHH A PR
oOecrieyeHue A U3MEPEHHS
Pa3IUYHBIX BEJINYHH;




00pabaTbIBaTh MOTy4YEeHHBIE
TaHHBIC U TIEpeaBaTh
pE3yJbTaThl HA CUCTEMBI
OTOOpaKCHHS WM XPaHESHUSI
UH(OpPMAITIH

'YMeeT: HCIoIb30BaTh MUPOBOM
OTIBIT TTOIXO0B K pa3paboTke
BCTPOEHHOTO MPOTrPaMMHOTO
VK-6 obecneaerus At Hp e + T W PR R
N3MEPHUTEIBHBIX CHCTEM;
(bopMHUpPOBATH HOBBIC 3HAHHS B
00JIaCTH MPUHLUIIOB Pa3pabOTKH

MIPOTPaAaMMHOTO O00ECTICUSHUS

(DOH,HBI OOCHOYHBIX CPCACTB 110 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHas Tumepamypa:
1. HWBanogna, I. C. O0bEKTHO-OpUEHTUPOBAHHOE ITPOTPAMMUPOBAHNE
VYueb. nJig By30B MO HAMPABICHUIO MOATOT. TUIIOMHUP. CIIEIUATIUCTOB
"Undopmaruka u Beruuci. texnuka" I. C. UBanosa, T. H. Huuymkuna, E. K.
[Tyraues; [Tox pex. I'. C. UBaHOBOM. - 2-€ u3., nepepad. u gomn. - M.: MU3garenbcTBo
MI'TY um. H. O. baymana, 2003. - 367 c. ui.

6) OononHumenbHas IUMmepamypa:
He npenycmoTtpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MmemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. Komomuit C.B CHHXpOHHBIN U aCHHXPOHHBIN HHTEPPEHCHI: JTEKITHS /
C.B. Kononwmit

2. Konoauit C.B Cpena pa3paOoTKu NporpamMm AJisi MUKPOKOHTPOJIIEPA,
3aIycK MporpaMMHOro odecredeHus u cpena pazpadorku [AR: nekuus / C.B.
Komooni

3. Konoawuit C.B Taitmepsr: nexius / C.B. Konoguii

4.  Konomuii C.B Pazpabotka apxutextypsl [10, SOLID: nexmnus / C.B.
Konomuit

5. Komnomuit C.B Ananoroso-L{udpopoii mpeodpazoBarens: aekmus / C.B.
Komognii

6. Komoauit C.B PTOC: nexuust / C.B. Komonuii

7.  Mscuaukos, B. . OnepanrionHble CUCTEMBI pEAIbHOTO BPEMEHU:
J1a00PATOPHBI IPAKTUKYM : yde6HOe nocobue / B. . MscrukoB. — HMomnikap-Ona
:TII'TY, 2016. — 140 ¢. — ISBN 978-5-8158-1773-9. — TekcT : 21eKTpOHHBIH //
JlaHb : aneKkTpoHHO-ONOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/92562 (nara obpamenus: 25.02.2022).

8.  Komonuii C.B Iloptupyemocts nipoekra: nekius / C.B. Konoguii



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
Mscnaukos, B. W. OnepaiinoHHble CUCTEMBI PEATbHOTO BPEMEHMU:
11aB0PATOPHBII IPAKTUKYM : y4eOHOe mocobue / B. . Mscuukos. — Momkap-Ona
(TII'TY, 2016. — 140 ¢. — ISBN 978-5-8158-1773-9. — Tekcr : 21eKTpOHHBIH //
Jlans : anekTpoHHO-O0MOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/92562 (mara obpamienus: 25.02.2022).

1.

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

Haumenosanue
Ne Buz peeypea s bubnuorpaduueckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
bopme
CunpBaniko, C. A. OCHOBBI IPOrPaMMUPOBAHUS
DJIEKTPOHHO- MHUKPOKOHTpOosuIepoB Ha C++ : yue6HOe mocobue / C. A.
OcHOBHAs OnbIMoTeYHAs CuinbBaiiko. — Openoypr : OI'Y, 2019. — 126 c. — ISBN 978-
1 Teparypa cucrema 5-7410-2398-3. — Tekct : aneKTpoHHbIH // JIaHb : 3EKTPOHHO-
W3/1aTEIbCTBA oubnuoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/160013 (nara obpareHwus:
24.02.2022).
HotkuH, A. M. O0beKTHO-OPUEHTUPOBAHHOE
DIEKTPOHHO- nporpammupoBanue: OOII Ha s3pike C++ : yueOHOE mocooue /
OcHOBHAs OubIMoTeUHas A. M. Hotkun. — Ilepms : [THUITY, 2013. — 230 c. — ISBN
2 sreparypa cucreMa 978-5-398-00966-8. — TekcT : anekTpoHHbIH // JIaHb :
13/1aTEIbCTBA DIEKTPOHHO-OMOIMoTeuHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/160806 (nara obparenus:
24.02.2022).
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