FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

. ,
SrekTportis 8 crerene
era

oVpry HOa

CBEJIEHMS O BIIAJIEJIBLIE 1911
ma C. A.

[comy o
om0

71b: zagrebinasa
01.06.2022

C.A. 3arpebunHa

PABOYAS ITPOI'PAMMA

aucuumiuebl 1.0.02.M7.01 HudpoBsie u3MepuTenbHbIE YCTPOMCTBRA
s Hanpasiaenus 01.03.04 IIpuknagnas MaremMarvka

ypoBeHb bakanaBpuar

¢popma o0yueHust ouHas
kaenpa-paspadorunk NHpopmamoHHo-u3MepuTeabHas TEXHUKA

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 01.03.04 [Ipukiagnas MaTemMaTrka, yTBepKAEHHBIM MTPUKa3oM MUHOOpHAYKHU

or 10.01.2018 Ne 11

3aB.xadenpoii pazpaboTynka,

JI.TEXH.H., TOII.

Pazpabotuuk nmporpamMmel,

K.T€XH.H., JIOII., JJOIICHT

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
Ba M. H.

CBEJIEHMS O BIIAJIEJIBLLE 31T
E.B.

YenssOMHCK

M. H. Camonyposa

E. B. Bcrasckas



1. llesu u 3212494 AU CIUILIHHBI

dopmupoBaHHE y CTYJICHTOB 3HaHUN O HEMPEPHIBHBIX U JUCKPETHBIX CUTHAJIAX, O
criocobax nmoiay4deHust 1 00paboTku nHopManuu B HUGPOBOM BHIE, TPUHIIUTIAX
NOCTPOCHHS IU(PPOBBIX YCTPOUCTB AJII U3MEPEHHUSI SIEKTPUUECKUX BEITNIHH.

Kparkoe conep:xanue 1ucCUNIMHBI

[Ipu u3ydeHnn TUCIUIUINHBI 00€CTIeYMBAETCsI MOATOTOBKA CTy/ACHTa B 001acTH
MHUKPOIPOLIECCOPHBIX YCTPONCTB, IPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMH ITpoOIeMamMu
MUKPOIPOLIECCOPHON TEXHUKH, 0c000€ BHUMAHHE YIEISIETCSA CIOCO0aM MOIyYEHUs U

00paboTK HH(pOpMaLMU B LU(PPOBOM BUJE.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

JTUCIHUILINHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
OOy4eHWsI 110 TUCIIUTUTHHE

VYK-2 CnocoGen onpeaensTh Kpyr 3a7ad B paMKax
MOCTaBJICHHOU el u BBIGI/IpaTI: OIITUMAJIbHBIC
CHOCOOBI UX PEIICHHUS, UCXOS U3 IEUCTBYIOINX

IIPaBOBBIX HOPM, HMEIOIIUXCSA PECYPCOB U
OTpaHUYCHUH

3HaeT: MPUHLUIIBI TOCTPOEHUS HHU(POBBIX
N3MEPUTENIBHBIX YCTPOMCTB HA OCHOBE
COBPEMEHHOM IIEMEHTHOM 0a3bl

YMeeT: aHaJIM3UPOBaTh METPOJIOTHUECKHE
XapaKTEPUCTUKH UPPOBBIX U3MEPHUTEIBHBIX
KaHaJIOB

lMeeT MpakTUYeCKU OIBIT: IPOCKTUPOBAHUS
U(PPOBBIX N3MEPUTENBHBIX YCTPOICTB Ha
COBPEMEHHOM AJIEMEHTHOM Oa3ze;
POrpaMMHUPOBAHMsI KOHTPOJUIEPOB JUIs OIpoca
(PPOBBIX CEHCOPOB

YK-6 CriocobeH yrpaBisiTh CBOUM BPEMEHEM,
BBICTPANBATh M PEATU30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS HAa OCHOBE MIPUHIUIIOB 00pa30BaHUs
B TEYECHHUE BCEU KU3HU

YMeeT: aHaIM3UpOBaTh U POTHO3UPOBATh Pa3BUTHE
U3MEPUTENILHBIX YCTPOUCTB sl IU(POBOIA
WHIYCTPUH

3. Mecro aucuuninHbl B ctpykrype OII BO

[TepeueHb MPEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB pabOT yueOHOTO IMIaHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

Her

1.®.02.M7.03 NUHTEmIeKTyalbHbIE U3MEPUTETbHBIE
CUCTEMBI,

1.®.02.M7.02 [IporpammHoe obecrieueHne
N3MCPUTCIIBHBIX TPOIICCCOB

Tpe6OBaHI/UI K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMI>IM
IIp1 OCBOCHUU IIaHHOﬁ JUCTUITIINHBI 1 HpH06peT€HHBIM B PC3YJIIbTATC OCBOCHUA

MPEAIECTBYOINUX TUCIUTIINH:
Her

4. O0bém M BUABI YUeOHOI PadOTHI




OO6m1as Tpy10€eMKOCTh TUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4., 72,25 4.

KOHTAKTHOM paboThI

Pacnipenenenue
. Bcero 110 CEMECTpaM B Hacax
Bun yueGHOM paboThI
4acoB Howmep cemectpa

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI
9 32 32
aynuTopHbIX 3aHsaTui (I13)
JlabopatopHbie padotsI (JIP) 0
Camocmosmenvras paboma (CPC) 71,75 71,75
[TonroToBKa K BBITTOJTHEHHUIO MPAKTUYECKUX padOT U
51,75 51.75
oQopmIleHHEe OTYETOB IO MPAKTHUECKUM paboTam
[TonroroBka k nuddepeHITUPOBAHHOMY 3a4ETy 20 20
KoHCynbranum 1 mpoMeKyTouHasl aTTeCTalus 8,25 8,25
Bux kouTpons (3adet, qud.3aveT, IK3aMeH) - nud.3auer

5. Coneprkanue TUCHMILIIIMHBI

O0beM ayTUTOPHBIX 3aHATUN
pa;;gena HaumeHoBaHKE pa3[enoB JUCUUILINHBI 110 BUJ1aM B 4acax
Bcero J| 113 | JIP
Benenue. Apxurekrypa MUkpokoHTposuiepos STM32. Snpo
1 16 8 8 0
ARM Cortex. PaGota ¢ mopramu BBOAa-BbIBOJA
2 |M3mepeHue BpeMEHHbBIX HHTEPBAJIOB, TakTUpoBanue, [ITUM 12 4 8 0
3 UteHue u 3anmuck nu3Mepsemoi nadopmaruu, padbora ¢ FLASH- ] 4l 4 0
MaMsTbIO
4 Cucrema HpepLIBaHHﬁ.quHOpHTeTBI 3a/1a4 B IU(POBHIX 4 4l o 0
W3MEPUTEITBHBIX YCTPOUCTBAX
5 Anasnoro-1ugpoBoii npeodpasosarens. Mcnons3oanue AL B 12 6 6 0
[U(POBBIX U3MEPUTENBHBIX YCTPOICTBAX
6  [MaTepdeiicel cBsi3u B IU(PPOBBIX H3MEPUTEIBHBIX YCTPOHCTBAX 12 6 6 0
5.1. Jlekuumu
Ne Ne Koa-
HanmeHnoBaHue Ui KpaTkoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
JIEKLIWH [pa3ienal 4ACOR
Brenenue. Apxutekrypa MuKpokoHTposiepa STM32. OcoOeHHOCTH COCTaBICHUS
1.2 | [MPOTpaMM it MHKPOKOHTPOJIEPOB. bubmuorexa HAL. Konduryparop 4
’ STM32Cube. O630p KoMOMIATOPOB, MporpammaropoB. Cpena pazpadborku AR
Embedded Workbench for ARM Cortex.
3.4 1 PaGota ¢ mopTamu BBOZa-BbIBOJIa MUKPOKOHTpOJLIepa. PexkUMbI paboThI THHHIMA 4
’ MOPTOB BBOAA-BbIBO/Ia. KoHurypamus muHuii.
TakTupoBanre MUKpOKOHTposuiepa. Taiimepsi-cueTunku. PaboTa Taiimepos-
5,6 2 4
cueTynkoB B pexxumax [IINM, UNM.
7.8 3 [TamsTe MuKpoKoHTpOIIIEpa. Coxpanenue HacTpoek Bo FLASH-nmamsTh. 4

CunThIBaHHE HACTpOEK. 3arpyska rnporpammsl uepe3 Bootloader.




9,10 4 |Cucrema npepbIBaHMI MUKPOKOHTposuiepa. [Ipropurersl npepbiBaHuil 4
11. 12 AHasoro-1u@poBoi npeo6pa3f)BaTenL. 9CHOBHBIG U JI0IIOJIHUTEINIbHBIE KaHAJIbI.
i 3 ’ 5 |Paborta B pexxume npepbiBanui. [Ipsimoit moctyn k namsitu. [lonkmrouenne 6
M3MEPUTENIBHBIX aHAJIOTOBBIX CUTHAJIOB.
14, 15, 6 Wutepodeiice! cassu. [Tocnenoarensusie natepdeiicsr SPI, 12C, UART. Ompoc 6
16 TaTYUKOB C MCIIOJIb30BaHUEM MHTEP(EICOB.
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Kox-
HanmMeHoBaHMe WM KpaTKoe co/iepKaHue MPAaKTUYeCKOro 3aHATHs, CEMUHapa | BO
3aHATHSA [pa3ena
4acoB
Coznanue npoekTa sl MUKpokoHTposuiepa STM32 ¢ ncnonp3o0BaHuEM
1,2 1 |mporpammel-koHuryparopa STM32CubeMX, cpeast pazpaborku IAR 4
Embedded Workbench
PaboTa ¢ TMHUSAME OPTOB BBOJA-BbIBOAA. [loAKIIIOUEHNE TUCKPETHBIX
3,4 1  |ynpaBisitoniux CUrHajoB (TyMOlep, KHOIKA), pOPpMUPOBAHUE TUCKPETHON 4
BBIXO/IHOW MH(OpMaIK (CBETOIUOIbI)
5.6 ) Talimepbl-cueTunku. Cuctema TakTUpoBaHusl. Pacuer BpeMeHHbIX HHTEPBAJIOB B 4
’ 3aBHCHUMOCTH OT 4aCTOThI TAKTUPOBAHUS TaliMepa-CueT4HKa.
78 ) Pacuer CKBa)XHOCTH U KO3 PHIIMEHTA 3aMI0JTHEHHUS, HCIIONB30BaHUE TaiiMepa B 4
’ pexume HTUM
9.10 3 Pa6ota c Flash-nmamsarero. CoxpaneHne U CAUTHIBAHUE HACTPOEK. Apecanus 4
’ namsTH, paboTa ¢ yKa3aTesIMU.
11, 12, 5 Ananoro-iudpoBoit npeodpazonarensb. M3mepenne HanpsKeHUs Kak 6
13 SKBHBaJIEHTA (U3NYECKON BETUUHHBI.
14, 15, 6 OOMeH nTaHHBIMU MEXy MUKpOKOHTposuiepamu no untepgdericy UART. Onpoc 6
16 naTankoB 1o uHTepdeiicam SPI, 12C. Padora ¢ XKKU.
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crncok nureparypsl (¢ yKa3aHUEM Koz-
Ioxsux CPC pasnenos, IiaB, cTpaHuil) / cceiika Ha  [CeMecTp| BO
pecypc JacoB
[loaroToBKa K BBIIIOJHEHUIO IPAKTUYECKHUX .
pabot 1 oopMIIEHHE OTYETOB TIO POC na BHHE)HHeHHe Kakaon 3 51,75
[IPaKTHYECKOI paboThI
MPAKTUYECKUM paboTam
Tema 1: nexmuu 1,2 Tema 2: nexmuu 3, 4
(cmaiiner 1-23), 5 (cnaiigsr 16-37) Tema 3:
[TonrotoBka k nuddepeHpoBaHHOMY nekmus S(cnaiasl 38-49) Tema 4: nexuus 4 3 20
3a4eTy (cnmaiasl 24-38), nexuus S(cnaiasr 1-15)
Tema 5: nexuus 6 Tema 6: nexuum 7, 8, 9,
10, 11

6. @oH/1 OLICHOYHBIX CPEICTB /ISl IPOBeIeHHs TEKYIero KOHTPOJIsl YCIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCcTAlUNU




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

No
KM

Ce-
MECT]

Bun
KOHTPOJISI

HazsBanue
KOHTPOJIBHOTO
MEpONPUATHUS

Bec

Makc.
Oamn

[Topsigok HauncaeHUs 6aTOB

Yuu-
TEHIBa-
erca B [1A

Texymmii
KOHTPOJIb

IIpakTrueckas
pabora 1

1 - paGoTra BEITIOJTHEHA
0 - paboTa He BHITIOJTHEHA

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora 2

Ha BeInosIHEHME
MPaKTUYECKOM paboThI
OTBOJUTCS 2 HENleu (cunTas
OT JaTbl OKOHYaHUS
BBITIOJTHCHMUS ).

5: BeInonHeHue npakTU4ecKoi
paboTHI OJTHOCTHIO U B CPOK,
NpaBUIbHOE 0(OpMIIEHUE
oTyeTa

4: BeIosHEHNE IPaKTHYECKOU
PabOTHI OJTHOCTHIO C
0I103/1aHUEM He OoJiee yeM Ha
7 THEW, IPaBUIIBHOE
odopmieHne otuera

3: BolnonHeHne NpakTH4eCcKon
pPaOOThI MOJTHOCTBIO C
ornozaaHuem Oosee yeM Ha 7
THEH, TpaBUIIBHOE
odopmIleHHEe OTUETa

2: BrInosHeHNE NPaKTHYECKOU
PabOTHI OJTHOCTHIO C
ommnOKkamu B 1 wm 2
3aJaHUSAX.

1: BoinosHeHne NpakTU4eCcKon
paboThI C MPaBUIBHBIM
BBITIOJTHEHUEM | My 2
3a/IaHUM.

0: PaGoTa He BBINIOTHEHA WK
BBITIOJTHEHA MTOJTHOCTHIO
HENPABUJIBHO.

¢ depeHIIMPOBAHHbBIN
3a4er

Texymuit
KOHTPOJIb

[IpakTuueckas
pabora 3

Ha BbInosiHEHNE
[IPAKTHUECKOM pabOThI
OTBOAUTCA 2 HeNenu (cuuTas
OT JIaThl OKOHYAHUS
BBITIOJTHCHHS ).

5: BeInonHeHue npakTu4ecKoin
paboTHI OJTHOCTHIO U B CPOK,
MpaBUIILHOE OPOpPMIICHUE
oTyeTa

4: BpinonHeHne NpakTHYeCKOM
pPabOTHI OJTHOCTHIO C
OI03JaHUEM HE OoJiee ueM Ha
7 nHE#, mpaBUIIbHOE
odopMIIeHHE OTUETA

nudpepeHITpoBaHHbII
3a4eT




3: BolllosHEHUE TPAKTUYECKON
PabOTHI TIOJTHOCTHIO C
omo3aaHueM Ooree yeM Ha 7
TTHE, MPaBUIILHOE
oQopmIIeHHE OTYeTa

2: BpInojgHeHne NpakTUIeCKOM
pabOTHI TOTHOCTHIO C
ommOkamu B 1 nmu 2
3a/1aHUSX.

1: BolnonHeHre MpaKTUYECKOU
paloThI ¢ IPaBUIIBHBIM
BBITTOJTHEHUEM | Uin 2
3aJaHU.

0: PaGoTa He BBITIOJTHEHA WU
BBITIOJTHEHA TTOTHOCTHIO
HEIPABWIBHO.

Texymmii
KOHTPOJIb

[IpakTrnueckas
pabora 4

Ha BeInONTHEHME
MPaKTU4YECKOM padoThI
OTBOAUTCA 2 HeNenu (cuuTas
OT JaThl OKOHYaHUS
BBITIOJTHCHHS ).

5: BeInonHeHue npakTu4ecKkoin
paboTHI MOJTHOCTHIO U B CPOK,
NpaBUIbHOE 0(OpMIIEHHUE
oTyeTa

4: BpInosHEeHNEe NIPaKTHYECKOU
PabOTHI TIOJTHOCTHIO C
0I103/1aHUEM He OoJiee yeM Ha
7 nHE#, MpaBUIIbHOE
odopmieHue otuera

3: BeinonHeHne NpaKkTHYECKON
pabOoThI MOTHOCTHIO C
oro3gaHueM Oosiee yeM Ha 7
THEH, TpaBUIIBHOE
odopmMIleHHEe OTYETa

2: BrlnosHeHne NpakTHYECKOU
PabOTHI TIOJTHOCTHIO C
omnOKkamu B 1 wmm 2
3aJaHUSAX.

1: BoinonHeHne NpakTU4eCKOn
paboTHI C MPaBUIBHBIM
BBITIOJIHEHUEM | miu 2
3agaHui.

0: PaGoTa He BBINOTHEHA WK
BBITIOJTHEHA MTOJTHOCTHIO
HENPABUJIBHO.

¢ depeHIINPOBAHHBIH]
3a4eT

Texkymumii
KOHTPOJIb

[IpakTrueckas
pabora 5

Ha BreinosiHeHne
MPAKTHYECKOMN pabOThI
OTBOJUTCS 2 HEAETH (cunuTas
OT JaThl OKOHYaHUS
BBITIOJTHEHHUS ).

5: BeInonHeHne npakTU4eCcKon
pPaOOThI MOJTHOCTHIO U B CPOK,
MpaBUIILHOE OPOpPMIICHUE
oTueTa

4: BeinonHeHne NpakTHYEeCKOM

i pepeHIIMPOBaHHBIN
3ager




pabOTHI TOTHOCTHIO C
OIO34aHreM He 0ojiee YeM Ha
7 nHEH, IPaBUIIbHOE
odopMIIeHHEe OTYeTa

3: BolllosTHEHNE TPAKTUYECKON
PabOTHI TIOJTHOCTHIO C
omo3gaHueM Ooree yeM Ha 7
TTHE, MPaBUIILHOE
odopmIIeHHE OTYeTa

2: BbInosgHeHne NpakTUIeCKOM
pabOTHI TOTHOCTHIO C
ommOkamu B 1 nmu 2
3a/1aHUSX.

1: BolnonHeHre MpaKkTUYECKOU
paloThI ¢ IPaBUIBHBIM
BBITTOJTHEHUEM | Uiu 2
3aJaHU.

0: PabGoTa He BBITTOJIHEHA UITH
BBITIOTHEHA TTOJTHOCTHIO
HENPaBWIBHO.

Texymmii
KOHTPOJIb

[IpakTrnueckas
pabora 6

Ha BeInosTHEHHE
MPaKTUYECKOM paboThI
O0TBOAUTCA 2 HeNenu (cuuTas
OT JaTbl OKOHYaHUS
BBITIOJTHCHHUS ).

5: BeInonHeHue npakTu4ecKkoin
paboTHI MOJTHOCTHIO U B CPOK,
NpaBUIbHOE 0(OpMIIEHHUE
oTyeTa

4: BpInosHEeHNEe NPaKTHYECKOU
PabOTHI TIOJTHOCTHIO C
0I103/1aHUEM He OoJiee yeM Ha
7 nHE#, MpaBUIBHOE
odopmieHue oTuera

3: BeinonHeHne NpakTHYECKOM
pPabOoThI MOJTHOCTBIO C
oro3gaHueM Oosiee yeM Ha 7
THEH, TpaBUIIBHOE
odopmIIeHHEe OTYETa

2: BrlnosHeHne NpakTHYECKOU
PabOTHI TIOJTHOCTHIO C
ommnOKkamu B 1 wm 2
3aJaHUSAX.

1: BoinonHeHne npakTU4ecKon
paboThHI C MPaBUIBHBIM
BBITIOJIHEHUEM | min 2
3aJaHui.

0: PaGoTa He BBIIIOTHEHA WK
BBITIOJTHEHA MTOJTHOCTHIO
HENPABHJIBHO.

¢ depeHIPOBAHHBIH]
3a4eT

IIpome-
KyTOUHAas
aTTecTanus

KomnbrorepHoe
TECTHPOBaHUE

40

KoMIbroTepHBIH TECT COCTOUT
u3 40 Bonpocos. [IpaBunbHbII
OTBET Ha KaXIblif BOTIPOC
onieHuBaercd B 1 Oami. Ha
BBITTOJIHEHUE TECTAa OTBOJUTCS

40 MUHYT.

i pepeHIMPOBaHHBIN
3ager




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bua npoMexxyTodHOM Kpurepun
[Ipouenypa npoBeneHust
arTecTanuu OLICHUBAHUS
[TpomexyTouHas arTecTanus BKIOYAeT KOMITBIOTEPHOE
o B cooTBeTcTBHM C
nudepeHIpoBaHHbII TecTupoBanue. KOHTpobHBIE MEPOTIPHUSITHS L 2.5.2.6
3aueT IPOMEKYTOYHOM aTTeCTallMU IIPOBOAATCSA BO BpeMsl T
P y 1 POBOZ p [Tomoxxenus
JubdepeHIIMPOBAaHHOTO 3a4eTa.
6.3. ITaciopt ¢oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMIIETEHIINN] €3yJIbTaThl OOyUYEHUS
Y Y 12Bl[sl6l7
VK- 3HAeT: MPUHIIMIIBI TOCTPOCHUS HU(POBBIX U3MEPUTENBHBIX YCTPOUCTB HA AL
OCHOBE COBPEMEHHOM 3JIEMEHTHOM 0a3bI
VK- 'YMeeT: aHaIM3UPOBATh METPOJIOTHICCKUE XapAKTSPUCTUKU U POBBIX 1L
- T T T T T T T

N3MCPUTCIIbHBIX KaHaJIOB

VMeeT npakTUYeCKU OTBIT: MPOEKTUPOBAHUS LIUPPOBBIX U3MEPUTEITHHBIX

YK-2 YCTPOWCTB Ha COBPEMEHHOM 2JIEMEHTHOM 0a3e; MporpaMMHUpPOBAHUS HAHA A
KOHTPOJUIEPOB 1JIs1 OIIPOCa HU(PPOBBIX CEHCOPOB

YMeeT: aHaJIM3UpOBaTh U MPOTHO3UPOBATH PA3BUTHE U3MEPHUTEIbHBIX

VK-6 N - FHHAHHHAHH
yCTPOWCTB /17151 LU(POBOI MHTYCTPUH

Tumnossle KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPUITIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecTiedeHUue TUCIMITIMHBI

IleuaTHas yueOHO-MeTOAMYECKAS] JOKYMEHTALMS
@) OCHOBHAs TumMepamypa:
1. PykoBOACTBO K KypCOBOMY IIPOEKTHPOBAHUIO 11O AIIEKTPOHHBIM
ycTpoicTBaM aBroMatuku [ Texct| meron. ykazauus A. E. ['yaunun u np.; nox pex.
O. H. Kazpmuna ; Yensa0. monutexH. UH-T M. JIeHnHCcKoro komcomorna, Kad.
ABromaruka u tenemexanuka ; FOYpl'Y. - Uensounck: UznarensctBo YUIIN, 1985. -
82 c. ni.
2.  Tymamun, A. E. lludposas cxemorexanka Yued. mocodue HOx.-Ypan.
roc. yH-T, Kad. Apromatuka u ynp.; OYpI'Y. - Uensabunck: UznarensctBo KOYpI'Y,
2000. - 129,[1] c. ni. anexTpoH. Bepcus

0) OononHumenvbHas 1umepamypa:
1.  nsugun, B. M. LudpoBsle n3mMepuTeabHble yCTPOCTBa Y YeOHUK
JU1st By30B 110 criell."MHpopM.-u3mep. Texuuka'. - 2-e¢ usj., nepepad. u jgoi. - M.:
Bricmras mikoma, 1981. - 335 ¢. m.

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0is Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  Omnucanue paboOThI ¢ MUKPOIIPOIIECCOPHBIMHU YCTPOMCTBAMU
2.  KowHcrekr nekimii



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
Ornucanue paboThl C MUKPOIIPOIIECCOPHBIMU YCTPONCTBAMHU
Koncnekr nekmui

l.
2.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U
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[Tepeyens ncnoap3yeMoro mporpaMMHOTO 00eCTICUeHHUS:
1. Microsoft-Windows(6eccpouHo)
2. TAR Systems-IAR Embedded Workbench for ARM Kickstart 8.22(6eccpouno)
3. STMicroelectronics-STM32CubeM X (6eccpouHo)
4. -Microsoft Visual Studio (6eccpouno)
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