FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

1om ontsovag
21.05.2022

A. T. Boponiios

PABOYAS ITPOT'PAMMA

aucaumIaHbI 1.0.M1.07.01 MukponpoiiecCoOpHble CUCTEMbI

s Hanpasiaenus 11.04.04 DnekTpoHKHKA U HAHORIEKTPOHUKA

ypoBeHb Marucrtparypa

MarmcTepckas nporpamma HaHo31eKTpOHMKA: KBAHTOBBIE TEXHOJIOTUU U MaTE€PUATIBI
¢opma o0yueHus1 ouHas

kadenpa-paspadoryuk Pu3rka HAHOPA3MEPHBIX CUCTEM

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo

noarotoBku 11.04.04 DnexkTpoHNKa U HAHOAIEKTPOHHUKA, YTBEPKAEHHBIM IPUKA30M
Muno6puayku ot 22.09.2017 Ne 959

3aB.xadenpoii pazpaboTynka,
n.¢hu3.-Mat.H., JIOII.

A. T. Boponuos

Pazpabotuuk nmporpamMmel,
K.(pu3.-Mar.H., 10II., TOIEHT

0 yHiBepeHTeT

C. A. Co3bIkuH

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

L{enpro0 TUCHUIIIIMHEI SIBISIETCS] U3yYEHHE BOITPOCOB MPUKIIATHOTO UCIIOJIb30BaHHUS
MUKPOIPOLIECCOPHON TEXHUKH U €€ apXUTEKType. 3aaauu JUCLHUIUIMHBL: 1) u3yyeHue
aApXUTEKTYpPbl U QYHKIMOHUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM; 2) MOJTyUYEHUE
IPAKTUYECKOTO OMBITA B 00JIACTH CO3AaHUsI IPOrPAMMHOIO 00€CTIeUeHUs ISt
MUKPOKOHTpoJiepoB STM32.

Kparkoe conepxanmne TUCHMILTHHBI

Kypc popmupyet 6a3oBbie npenctaBieHus: 0 GyHKIIMOHUPOBAHUU MUKPOIIPOIIECCOPHBIX
CUCTEM M MO3BOJIAET CTyACHTaM IPUMEHUTh UMEIOLIMECS Y HUX 3HAHUS 110
IPOrpaMMHUPOBAHUIO B pa3pabOTKe 3JIEKTPOHHBIX YCTPOUCTB. Bee nmpumeps u
NPAKTUYECKUE 3a/IaHUsI B KypCe OPHUEHTHUPOBAHbI Ha paboTy ¢ 32-X pa3psiAHbIM
MUKpOKOHTposuiepom STM32F103.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsble pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OII BO (kommieTeH1IN) 00y4YeHHUs 10 AUCITUTUTHHE

3unaet: Jloruky paboThl MUKPOIPOLIECCOPHBIX
CHCTEM; COBPEMEHHBIEC TPOU3BOJICTBEHHBIC
MPOIIECCHI U TEXHOJIOTHU B 00JIaCTH

[1K-2 CnocobeH pa3pabaTbiBaTh 3PPEKTUBHbIE  [MUKPOIIPOLECCOPHBIX CHCTEM
QITOPUTMBI PelIeHUsT CHOPMYITUPOBAHHBIX 33134 ¢ |YMeeT: OCyIecTBISTh BEIOOP U3 CYIIECTBYIOIINX

HCIIOJIb30BAaHUEM COBPEMEHHBIX S3bIKOB METOJIOB peIlleHHs] MPUKIIAAHBIX 3a7a4 B 00JIaCTH
POTPaMMHUPOBAHUS U 00ECTIEUMBATH X MUKPOIIPOLIECCOPHBIX CUCTEM
IIPOrPaMMHYIO pean3aluio Mmeet npaktudeckuii onbIT: [IpuMeneHus

CYIICCTBYIOIIUX MCTOA0B PCHICHUA MMPHUKIIAAHBIX
3a1a4 B 001aCTH MUKPOIIPOLIECCOPHBIX CUCTEM K
KOHKPETHOM 3aaa4ye

3. Mecro iucuuninHbl B crpykrype OII BO

[lepeuens npeAnIecTBYOMUX TUCIUTUINH, [lepedens MoCIEaYIOMMX AUCIUTLINH,
BHJIOB PabOT yueOHOTO IiaHa BHJIOB paboT
KBasukiiaccuueckne MOICIH AIEKTPOHHBIX
Y CTPOHCTB, He npenycmoTpensl
ATOMHUCTHYECKOE MOACTUPOBAHNE MATEPHAIIOB
HaHOJIEKTPOHUKHU

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKAM CTYJICHTA, HEOOXOIUMBIM
IIPU OCBOCHUHM JIAHHOW JTUCIUIUIMHBI M IPUOOPETEHHBIM B pe3yJIbTaTe OCBOCHUS
MPEAMIECTBYONTUX JUCITUTIIIAH:

Jucnuninmnza TpeboBanus

3naer: CoBpeMEHHBIE METO/IBI MOACINPOBAHUS
CTPYKTYPbI U CBOMCTB MaTepHaJIoB YMeeT:
lcrionb30BaTh COBPEMEHHBIE IPOTPAMMHbBIE TAKETHI
U1 MOAIETTUPOBAHNUS CBOMCTB MHTEPECYIOIIUX
MaTepuasioB ViMeeT NpakTHYECKUH OIBIT:

ATOMHCTHYECKOE MOJIETUPOBAHUE MATEPHATIOB
HaHOAJIEKTPOHUKHI




[IprMeHeHNs] CBOPEMEHHBIX METOZOB
MOJEIUPOBAHMS IJIs PEILIEHUS KOHKPETHBIX
[IPAKTUYECKUX 3a1a4

KBazuknaccuueckne MOAEIN AMEKTPOHHBIX
YCTpOMCTB

3naet: [[pMHIMIIBI TOCTPOEHUS KBAa3UKIIACCUUECKUX
MOJIETIEN DIIEKTPOHHBIX YCTPOUCTB; YCIOBUS
PUMEHUMOCTH Takux Mozesnel Ymeer: CTpouthb
KBa3MKJIACCUYECKUE MOJIENIH YTporcTB MMeer
[IpaKTUYECKUH ONbIT: [IporpamMmmMHON peanusanuu
MoOIeen

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmast Tpy10€eMKOCTh JUCIUILUIMHBI COCTABIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
3
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTuueckue 3aHITHS, CEMUHAPHI U (WIH) JPYTUE BUIBI 16 16
ayauTopHbIX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 35,75 35,75
C IPUMEHEHUEM JUCTAHITMOHHBIX 00pa30BaTEIHHBIX 0
TEXHOJIOTUI
[ToaroroBka K MpakTU4YECKUM 3aHATUIM 15,75 15.75
[ToaroroBka k 3a4eTy 20 20
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 4,25 4,25
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - 3a4eT

5. ConeprxkaHue TUCUHMILIIMHBI

Ne HaiMeHOBaHNE PaIeon AMCLHILTHAEL OObeM ayTUTOPHBIX 3aHATUH 110 BHJAM B Yacax
paznena Bcero J 113 JIP
1 [Mukpoxontposneps STM32 16 8 8 0
2 |OnepaliOHHBIE CUCTEMBI BCTPAUBAEMBIX CUCTEM 16 8 8 0
5.1. Jlekuun
Ne Ne HanmeHnoBaHue niam KpaTkoe coJiep:kaHue JIEKIIMOHHOTO 3aHTHS Koa-zo
JIEKIMY | pa3zena 4acoB
1 1 [ToHsATHE MUKPOIIPOLIECCOPHON CUCTEMBI 2
2 1 [TopThl BBO/IAa BBIBOJIA OOIEr0 HA3HAUEHHsI MUKPOKOHTposiepa STM32 2
3 1 [Tepudepus MukpokoHTpoLIepoB STM32 2
4 1 ArnmapaTHbie HHTEp(hechl MUKpOKOHTposuiepoB STM32 2
5 2 FreeRTOS: 3amaun 2
6 2 |FreeRTOS: ouepenn 2




7 2 |FreeRTOS: pecypchl 2
8 2 |[KontponpHas pabora 2

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Kon-
Ne Ne HaumeHnoBaHMe WM KpaTKOE COIEpKaHUE MPAKTUYECKOTO 3aHATHUS, CEMUHAapa | BO
3aHATHUA[pa3Iena HACOB
1 1 3HAKOMCTBO C MPOTPaMMHBIM H alllapaTHbIM 00eCTICYCHUEM JIJIS 5
[IporpaMMUpoBaHus MUKpoKoHTposuiepa STM32F103
2 1 |[udpoBbie mopTsl BBOAA BBIBO/A OOIIET0 Ha3HAYECHUS 2
3 1 [llepudepus 2
4 1 [AaTepdeiice 2
5 2 |FreeRTOS: 3agaun 2
6 2 |FreeRTOS: ouepenun 2
7 2 [FreeRTOS: pecypchr 2
8 2 |MToroBblil NpOEKT 2
5.3. JlabopaTtopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Brinonnenne CPC
Criucok auTeparypsl (¢ yKazaHHEeM Ko-
[Moneun CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB

Xycaunos, P.3. [IpuknagHoe
[porpaMMHpOBaHue: yueOHOe ocodue K
[ToaroroBKa K MPaKTUYECKUM 3aHATHIM mabopatopHbiM padotam / P.3. XycanHog, 3 15,75
A.B. Kauanos. — YensiOunck: 3narenbckuii
uentp FOVYpl'Y, 2019. — 96 c.: ctp. 1-96.

Topraes, C.H. [IpakTrueckoe pyKoBOJICTBO
110 nporpaMmupoBanuio STM-
MUKpPOKOHTPOJIIEPOB : yueOHOe rmocodue /
C.H. Topraes, M.B. Tpury6, 1.C. Mycopos,
J1.C. Ueptuxuna. — Tomck : Tomckwmit
[OJIMTEXHUYECKUN YHUBEpcUTeT, 2015. —
111 c. // Jlasb : aneKTpOHHO-OMOIMOTEUHAS
cucrema: crp. 1-111.

HOI[I"OTOBKa K 3a4CTy

6. @oH1 OLIECHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYNIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTAluu

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITENHHOCTH 00yYarOIIUXCSl.

6.1. Kontpoabubie meponpusitust (KM)

| No | Ce- | Bun | Ha3zBanue |Bec|MaKc.| ITopsinok HauucIeHus: 6AIIOB |Yq1/1— |




KM

MecTp

KOHTPOJIS

KOHTPOJIbHOTO
MEPOIPUITHS

Oaiut

THIBA-
ercs
B [TIA

Texymui
KOHTPOJIb

KonTtponbHas
paborta Nel

10

10

KoHTpomnpHas paboTa COCTOUT U3 MSITH
BOHpOCOB, Ka)K)IBII\/’I nu3 KOTOpI)IX OILICHUBACTCS
0T HOJIS 10 ABYyX OasoB. [TomHOCTEIO
HpaBI/IJ'II)HI)II\/'I OTBCT COOTBGTCTByeT ABYM
Oamnam. HeToyHOCTH CHMKAIOT OIICHKY 3a
BOIPOC 110 ofHOTO Oasuta. HeBepHbIit oTBET
OLIEHUBAETCS B HOJIb OAJIIOB.

3a4CT

Texymnii
KOHTPOJIb

[IpakTnueckas
pabota Nel

10

OreHKa 32 MPAKTUYECKYIO padoTy
BBICTABJIIETCA 10 Pe3ybTaTaM IPOBEPKU
oT4eTa 1o paboTe, CoJepKaIero MOCTaHOBKY
3aJ1a4, CXeMbl OJKIIIOUYEHNSI KOMIIOHEHTOB K
MUKPOKOHTPOJLIEPY, TUCTUHTH C
KOMMEHTaPHSIMH.

MaxkcuMaibHas OLlEHKa 3a MIPAKTUYECKYIO
paboty coctaBisieT 7 6amioB. OTYET T0JKEH
OBITH CaH HE MO3/IHee JIBYX HEAEIb C MOMEHTa
BBITIOJTHEHUS paboThl, HO HE MEHEE YeM 3a TpU
IUIs 10 TPOMEXKYTOUHOM arTectanuu. OreHka
3a CJaHHBIN C OMO3/1aHUEM OTYET CHUYKAETCS Ha
1 6as.

Kpurepuu oneHnBaHus:

CxeMbl OAKIIOUEHUS KOMIIOHEHTOB: 0 10 2
6aytoB (2 6amia: cxemsl BepHbie; 1 Oarm:
CXEMBI COfiepKaT HeTOUHOCTH; () GalIIOB: CXEMBbI
OTCYTCTBYIOT).

JlrcTuHTM nporpaMMm ¢ KOMMeHTapusiMu: ot 0
1o 3 OasuioB (3 Gaa: mporpamMma BepHas,
JTMCTUHT COAEPIKUT JI0CTAaTOYHOE IS
MOHMMAaHUS aJIropuTMa paboThl KOJIUYECTBO
KOMMEHTapHeB; 2 Oajia: mporpaMma BepHas,
MMEIOLINECS KOMMEHTapUX HE TO3BOJISIIOT
MOHATH AJITOPUTM paboThl; 1 Oamt: mporpamMma
BEPHO PEIIaeT MOCTABIECHHYIO 33/1a4y 3a
UCKITI0oYeHHeM 1-2 ocoObIx cirydaen; 0 6ayios:
[IporpaMMa HEBEPHO pelIaeT MOCTaBICHHYIO
3ajaqy).

CoeBpemeHHOCTD cauu oTdera: 0 umu 1 6ann
(1 6ans cOOTBETCTBYET CAAHHOMY B CPOK
OTYETY, COIepIKAILEMY CXEMbI OAKIIOUEHUS
KOMIIOHEHTOB K MUKPOKOHTPOJUIEPY U JTUCTUHT
MPOTPaMMBbI ¢ KOMMEHTAPHSIMI; TIPU
HEBBITIOJHEHUH JIF0O00T0 U3 YKa3aHHBIX TYHKTOB
3a TaHHBINA KpuTepuil BeicTapisieTcss 0 6ayisos).

3a4CT

Texymnmii
KOHTPOJIb

[IpakTnueckas
pabora No2

10

OrneHka 3a IpakTHYECKyIo paboTy
BBICTABIISICTCS TI0 PE3YNIbTaTaM MPOBEPKH
oT4eTa 1o paboTe, COIEPHKAIIETO ITIOCTAHOBKY
3a/1a4, CXEMBI TIOJIKITFOYEHUS] KOMIIOHEHTOB K
MHUKPOKOHTPOJJICPY, JIUCTUHIU C
KOMMEHTapHsIMU.

MaxkcuMaibHasi OLleHKa 32 MPAKTHYECKYIO
paboty coctapisier 7 6amioB. OT4eT JOIKEeH
OBITH CIaH HE MO3/IHEE JIBYX HEAETh C MOMEHTA

BBIINTOJTHCHMA pa6OTBI, HO HC MCHEC UCM 3a TPU

3a4CT




TSI IO TIPOMEXYTOUHOM aTTectanun. OneHka
3a CIJaHHBIN C OMO3/1aHUEM OTYET CHUYKAETCS Ha
1 Gam.

Kputepuu ornieHuBaHus:

CxeMbl MOAKIIOUEeHHS] KOMITOHEHTOB: 0 710 2
OaytoB (2 Gata: cxembl BepHble; 1 Oam:
CXEMBI coJiepKaT HeTOUHOCTH; () OAJITIOB: CXEMBbI
OTCYTCTBYIOT).

JIucTHHTY TporpamMM ¢ KOMMeHTapusMu: ot ()
o 3 6atoB (3 Gasuta: mporpaMMa BepHas,
TUCTHHT COACPKUT TIOCTATOUHOE IS
MOHUMAaHUS aJIrOpUTMa pabOoThl KOTUYECTBO
KOMMEHTapHeB; 2 Oaiia: mporpaMmma BepHasi,
MMEIOLTNECS KOMMEHTapHUU HE TO3BOJISIOT
MOHATH aJITOPUTM padoThl; 1 Oamt: mporpamMmMa
BEPHO pEIlIaeT MOCTABIECHHYIO 33/1a4y 3a
ucKITtoueHueM 1-2 0co0ObIx cimydaes; 0 6amios:
MporpaMMa HeBEpHO pellaeT MOCTaBICHHYIO
3ajaay).

CBoeBpeMeHHOCTh caauu otdeTa: 0 wm 1 6anmn
(1 6amn cooTBETCTBYET CAAHHOMY B CPOK
OTYETY, COIepIKAILEMY CXeMbl OAKIIOUEHUS
KOMITOHEHTOB K MUKPOKOHTPOJIIEPY ¥ TUCTHHT
[POrpaMMbl ¢ KOMMEHTApPUSIMU; PU
HEBBITIOJTHEHUH JTFOOO0TO M3 YKa3aHHBIX ITyHKTOB
3a TaHHBIN KpUTepHil BeIcTaBisieTcs: 0 6aioB).

Texymnii
KOHTPOJIb

[IpakTnueckas
pabota Ne3

10

OrieHKa 3a TPaKTHIECKYI0 padoTy
BBICTABJIIETCA 110 PE3YAbTaTaM IPOBEPKU
oTyeTa 1Mo padoTte, CoAepKaIIero MOCTAaHOBKY
3a]1a4, CXEMbI TOJKIIIOYEHNSI KOMIIOHEHTOB K
MUKPOKOHTPOJIJIEPY, TUCTHHTH C
KOMMEHTapHUsIMHU.

MaxkcumanbHast OIleHKa 3a MPAaKTUYECKYIO
paboty coctapinsieT 7 6amnoB. OTUeT 10mKeH
OBITh ClIaH HE MO3HEe JIByX HelelIb C MOMEHTa
BBITOJIHEHHS Pa0OThI, HO HE MEHEe YeM 3a TpH
TSI 10 IPOMEXYTOYHOM aTTecTanuu. OneHka
3a CJaHHBIN C OMO3/1aHUEM OTUET CHUKAETCS Ha
1 6asn.

Kputepun oLleHNBaHUSA:

CxeMbl MOAKITIOYEHHS] KOMITOHEHTOB: 0 710 2
6asutoB (2 Gana: cxeMbl BepHble; 1 Oam:
CXEMBI co/iepKaT HETOUHOCTH; () 6aJIJIOB: CXeMbl
OTCYTCTBYIOT).

JIuctuHrn nporpaMm ¢ kommeHTapusmMu: ot 0
o 3 6auioB (3 Oasia: mporpaMMa BepHas,
JTUCTHHT COAEPKUT TIOCTATOUHOE IS
MOHUMAaHHUS AIrOpUTMa paboThl KOITMYECTBO
KOMMEHTapHeB; 2 Oajijia: mporpamma BepHas,
MMEIOLINECS KOMMEHTApPUU HE TIO3BOJISIIOT
MOHSITH aJITOPUTM paboThl; 1 H6amt: mporpamma
BEPHO PEILAET MOCTABIEHHYIO 33/1a4y 3a
HCKIIFouUeHrneM 1-2 0coObIx cirydaes; 0 6ayioB:
[IpOrpaMMa HEBEPHO peLIaeT IOCTABICHHYIO
3ajaqy).

CBoeBpeMeHHOCTh caa4uu oTdera: 0 umu 1 6ann

3a4CT




(1 6amn cooTBETCTBYET CAAHHOMY B CPOK
0TYETY, COACPIKAIIEMY CXEMBI ITOIKITFOUCHHS
KOMIIOHEHTOB K MUKPOKOHTPOJUIEPY U JIUCTUHT
MPOTPaMMBbI ¢ KOMMEHTAPHSIMU; TIPU
HEBLITIOJIHEHUH JII000Tr0 U3 YKa3aHHBIX ITYHKTOB
3a TaHHBIN KpUTEpHil BeIcTaBisieTcs: 0 6aioB).

Texymnii
KOHTPOJIb

[IpakTrueckas
pabota N4

10

OrneHka 3a IpakTHYECKyIo paboTy
BBICTABJISIETCS IO Pe3yJbTaTaM MPOBEPKH
oTyeTa 1Mo padoTre, CoAepKaIIero MOCTAHOBKY
3aj1a4, CXeMbl TIOIKJIFOUEHUS! KOMIIOHEHTOB K
MUKPOKOHTPOJIJIEPY, TUCTHHTH C
KOMMEHTapHSIMHU.

MaxkcumanbHast OIleHKa 3a MPAKTUYECKYIO
paboty coctapinsieT 7 6amnoB. OTUeT 10mKeH
OBITh ClIaH He MO3HEe JIByX Helelb C MOMEHTa
BBITOJIHEHHS Pa0OThI, HO HE MEHEe YeM 3a TpH
TSI 10 TPOMEXYTOYHOM atTecTanuu. OneHka
3a CIaHHBIN C OTMO3/JaHUEM OTYET CHMXKAeTCs Ha
1 6asn.

Kputepun olleHUBaHUS:

CxeMbl MOAKITIOYEeHHS] KOMITOHEHTOB: 0 110 2
6asutoB (2 Gana: cxeMbl BepHble; 1 Oam:
CXEMBI co/iepKaT HeTOUHOCTH; () 6aJIJIOB: CXeMBbl
OTCYTCTBYIOT).

JIuctuHrn nporpaMm ¢ kommeHTapusMu: ot 0
o 3 6auioB (3 Oasia: mporpaMMa BepHas,
JTUCTHHT COAEPKUT TOCTATOUHOE IS
MOHUMAaHHUS ANrOpUTMa paboThl KOITMYECTBO
KOMMEHTapHeB; 2 Oajia: mporpamma BepHas,
MMEIOIMECs KOMMEHTAapUU HE MO3BOJISIOT
MOHSITH aJITOPUTM paboThl; 1 H6amt: mporpamma
BEPHO pEIlaeT MOCTaBICHHYIO 3aj1avy 3a
HCKIIFouUeHrneM 1-2 0coObIx cirydaes; 0 6ayioB:
porpaMMa HEBEpHO PelIaeT MOCTaBICHHYIO
3ajaqy).

CBoeBpeMeHHOCTh caauu oTdera: 0 umu 1 6ann
(1 6am1 cooTBETCTBYET CAAHHOMY B CPOK
OTYETY, COAEPIKALIEMY CXEMbI MOIKIIOUCHHS
KOMIIOHEHTOB K MEKPOKOHTPOJUIEPY H JTUCTHHT
POTrpaMMbl ¢ KOMMEHTAPHSIMU; IPU
HEBBITTOJTHEHUH JIFO00TO U3 YKa3aHHBIX ITyHKTOB
3a JaHHBIA KpuTepuii BeicTaBisiercs 0 6aioB).

3a4CT

IIpome-
71 3 KYTOUHas
arTecTaiys

3auer

3a4eT COCTOUT B HAITUCAHUU MPOTPAMMBI IS
MukpokoHTposiepa STM32F103. buner
COAEP>KUT OAHO 3a/laHue. 3a MOJHOCTHIO U
MPaBUJIHHO BBHITIOJHEHHOE 33aJaHHE CTAaBUTCA 5
6amtoB. Kaxnas ommbka (Harpumep,
HEKOPPEKTHAsE paboTa MpOrpaMMBbI B
OIpeJIEeIEHHBIX YCIOBHSIX, HEAOCTATOUHOE IS
MOHUMaHHA (parMeHTa Kojia KOJTHIeCTBO
KOMMEHTapHEB) CHIKAeT OlleHKy Ha 1 6amt. B
Ciydae OMIMOOK KOMITHIISIIIUH TIPOTPaMMBbI

3aJaHNC OLICHUBACTCs B 0 6amoB.

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS




MPOMEKYTOUHOH [Tpouenypa npoBeneHus
arrecrauu

Bung

Kpurepun
OLICHUBAHUS

3a4eT

HToroBast olieHKa O AUCLUUIUINHE MOXKET OBITh BHICTaBIIEHA T10
pe3yabpTaTaM TeKyIero KOHTpossa. CTyIEHT MOXKET YIIyYIIUTh CBOU
PEUTHHT, IPOHI KOHTPOIBHOE MEPOIIPUSITHE TPOMEKYTOUHON
aTTecTally, KOTOpOe He SBJSETCS 00s13aTeNIbHBIM. 3a4eT COCTOUT B
HanMCcaHWM NPOrpaMMsbl 171 MUKpokoHTpoiiepa STM32F103.  |B coorBeTcTBUM C

Bpewms Ha paborty -1,5 yaca. Bo3MOXHBI JOTIOTHUTENbHbBIE . 2.5, 2.6
BOIIPOCHI IO MpeacTaBIeHHOH pabote. CTyneHTty paspemaercs |[lonokeHus
UCIIOJIB30BaTh CIIPABOYHbIE MaT€pPHAIIbI O XapaKTEPUCTUKAX
yCTpOiCTB U cucteM. CTyIEHTY HE pa3peliaeTcs UCI0JIb30BaTh
KOHCIIEKTHI JIEKIIUH U YY4EOHYIO JIUTEpaTypy, [Je U3/1araoTcs
NPUHIMIIGI IeHCTBUSA TPUOOPOB U YCTPOMCTB.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KomnereHuu PesynbraTsl 00yueHust o KM
1[314(5/6(7

3naeT: JIoruky paboThl MUKPOTIPOIIECCOPHBIX CHCTEM; COBPEMEHHBIE

[1K-2 MPOM3BOJCTBEHHBIE MPOLIECCHI U TEXHOJIOTHUHU B 00JaCTH MUKPOIPOLIECCOPHBIX [ +
CUCTEM

K2 'Ymeet: OCyIiecTBIATh BIOOP M3 CYIIECTBYIONIUX METOIOB PEIICHUS TAAAND
NPUKJIAJHBIX 33/1a4 B 00JIACTH MUKPOIPOIIECCOPHBIX CHCTEM
Mmeet npakTuieckuii onbIT: [I[puMeHeHHs CYyIeCTBYIOIINX METOIOB PEIICHUS

[1K-2 MIPUKIJIAIHBIX 3a7a4 B 00JJaCTH MUKPOIIPOLECCOPHBIX CUCTEM K KOHKPETHOM HAHAHAHH
3agaye

TuroBbie KOHTPOJIBHBIE 3aIAHUSA 110 KAXKJIOMY MEPOIPUITHIO HAXOISATCS B
NPUIOKECHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecnedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAMUS
@) OCHOBHAs TUMepamypa:

He nmpenycmorpena

6) OononHumenbHas IUmepamypa:

He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTIUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 05 CmyOeHmos no 0C80EHUI0 OUCYUNTUHDL:

1. Xycaunos, P.3. [Ipukiiagnoe nporpaMmmupoBanue: yaeOHoe mocodue K

naboparopasiM pabotam / P.3. Xycannos, A.B. Kauanos. — YensOuHcKk:
N3parensckuii nentp IOVYpl'Y, 2019. — 96 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1. Xycaunos, P.3. [Ipukiannoe nporpaMmmupoBaHue: yaeoOHoe mocoodue K

naboparopHbiM padotam / P.3. Xycaunos, A.B. Kauanos. — UensOuHCK:
N3narensckuii nentp FOVYpI'Y, 2019. — 96 c.




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No JIHTeI?)I;i[prI SHP;CT};%CI?HEPUI bubnuorpaduueckoe onrcanue
bopme
Topraes, C.H. IIpaktrueckoe pyKoBOACTBO 110
JJNEeKTPOHHO-  |[HporpaMMupoBanuio STM-MUKPOKOHTPOJIJIEPOB : yueOHOE
OCHOBHAS oubmmoreuynas |mocoodue / C.H. Topraes, M.B. Tpury6, 1.C. Mycopos, /I.C.
1 mrepatypa cucrema Uepruxuna. — ToMck : TOMCKUI TOJIUTEXHUYECKUM YHUBEPCUTET,
n3narenbcTBa  [2015. — 111 c. // JIanb : 37eKTpOHHO-OMOIMOTEUHAs CHUCTEMa. —
Jlanb URL: https://e.lanbook.com/book/82855 (nata ob6pamieHus:
22.02.2021). — Pexkxum moctyna: AJis aBTOPH3. TOJIb30BaTENICH.
Xycaunos, P.3. [Ipukiagnoe nporpaMmmMupoBaHue: yaeOHOe
HMOGCTOOSPII/I:;;I;HG JJIEeKTPOHHBIN |Hocobue K 1abopatopHbM padoram / P.3. Xycaunos, A.B.
2 CAMOCTOS TG HOMN ;(gT;ﬂ;){f Kaéa;](j& — YensOunck: Uznarensckuii nentp IOVYpIl'Y, 2019. — 96
C. :
paGorss cryrena | https:/lib.susu.ru/ftd?base=SUSU_METHOD&key=000561837
KonuenkoB B. 1. CemeticTBo MUKpOKOHTpOsuiepoB STM32.
OnexkrpoHHo- |[IporpamMmMupoBanue u npuMeHenue: YuyeOHoe nocodue / B. U.
oubnuoreynas |Konuenkos, B. H. CkakyHoB. - Bonrorpaa: Boirorpanckuii
JlonosHUTENBHAA N N
3 teparypa cucTreMa rocylapcTBEHHbIN TexHU4YecKuil yausepcuret, 2015. - 78 c. // Jlanp
W3/IaTeIbCTBA  |: DJIEKTPOHHO-OMOMMoTeunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/157224 (nara o6pamenus: 27.08.2021).

— PexxuM pocTyna: Juist aBTOpU3. 0JIb30BaTeNeH.

[TepedyeHs KCIOIB3YEMOTO IPOTPAMMHOTO 00ECIICUCHHUS:

1. -Eclipse(6eccpouHo)
2. STMicroelectronics-STM32CubeM X (6eccpodHo)
3. Canonical Ltd.-Ubuntu(6eccpouno)

[Tepeuens nucnoab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAIIMOHHBIX
CIIPAaBOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHUYECKOEe O0ecredeHre TUCIMIIJINHbI

Ne OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anstuit . I_I IpeIyCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIOIb3yeMOoe st
al pa3IMYHBIX BUJIOB 3aHATUI
[IpakTnueckue 463
MEepCOHAIIbHBIE KOMITBIOTEPHI, OTIaJ0YHbIe TaThl STM32
3aHsTUS U ceMuHapsl |(1)




