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Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMaTH3UPOBAHHOI'O JIEKTPONPHBO/IA U

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.A. Huxonaes

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rojly Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOJIA U

IIpotokom ot 20 1. Ne
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensimMu ocBOEHUS TUCUUILIMHBI SBISETCS] Pa3BUTHE Y CTYACHTOB JTUYHOCTHBIX KayeCTB,
a Takke GopMUpOBaHUE MPOPECCHOHATHHBIX KOMIIETECHIIMI B COOTBETCTBUU C TPEOOBAHUSIMH
®I'OC BIIO no nampasienuto 15.04.06 MexarpoHuka u poOOTOTEXHHKA.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuaa MHUKpPOIPOLIECCOPHBIE CPEICTBA B MEXATPOHHBIX MOAYISX BXOJWUT B
BapHaTUBHYIO YaCTh Y4eOHOTO IJ1aHa 00pa30BaTeIbHON IPOrpPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ MPAKTUK:

HNudopmaninoHHble CUCTEMBI B MEXaTPOHUKE U pOOOTOTEXHHUKE

3Hanus (YMEHUS, BIAJICHUs), MOTYICHHBIE TPH M3yYECHUW JAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAJIM()UKAIIMOHHOM PabOThI

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrare ocBOeHMsI AMCUMIUIMHBI (MOIyJs) «MMKPOIPOLECCOPHBIE CPEACTBA B
MEXaTPOHHBIX MOAYJIAX» 00ydaroLHiics 10JKEeH 00J1a1aTh CIIEIYIOIMMHA KOMIIETeHIIUAMU:

CrpyKTypHBII [Tnanupyemsble pe3ysnbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIIMH
OIIK-2 BJI4/ICHUEM B IIOJIHOM Mepe OCHOBHBIM (PU3HKO-MAaTEMaTUUYECKUM aIllapaToM,
HEOOXOMMBIM JIJIS1 OUCAHUS U UCCIIE0BAaHUS pa3padaThIBAeMbIX CUCTEM U YCTPOUCTB
3HaTh - OCHOBHbIE 3aKOHBI byneBoii anredpsl;
- JJIEKTUYECKHE apaMeTphl CTAHJAPTHBIX BUJIOB JOIMKH LU(PPOBBIX
YCTPOWCTB.
Ymeth - PaCUMTHIBATh IEKTPUUECKUE NTAPAMETPhI CXeM IIU(PPOBBIX YCTPOUCTB
Brnaners - HaBBIKAMHU COCTaBJIEHUS] TEXHUYECKOTO 33aHus 7Sl pa3paboTKU U

UCCIEIOBaHMs IM(PPOBBIX YCTPONCTB

OIIK-4 TOTOBHOCTBIO COOMpPATh, 00pabaThiBaTh, aHAIM3UPOBATH U CUCTEMATH3UPOBATh
Hay4YHO-TEXHUUYECKYI0 HH(POPMAIMIO IO TEMAaTHKE UCCIIEOBAHUS, UCIIOJIb30BaTh JOCTH)KEHUS
OTEYECTBEHHOM U 3apy0eKHON HAyKU, TEXHUKH U TEXHOJIOTMU B CBOEH MpodeccHoHaIbHOM
JeSITEIIbBHOCTH

3HaTh - OCHOBHBIE UCTOYHUKHU MH(GOPMAITNH 10 TEMAaTUKE MUKPOTIPOIIECCOPHBIX
YCTPOMCTB;
- COBPEMEHHBIC HAIIPaBJICHUS UCCIIEAOBAHMH B chepe MUKPOTIPOIIECCOPHBIX
TEXHOJIOTHH.

YMeThb - BBIICJISITh OCHOBHBIE U BTOPOCTETIEHHBIE L[N UCCIIETOBAHUSI.

Brnanmets - COBPEMEHHBIMHU TEXHOJIOTHSIMU TTPO(ECCHOHATIEHOMN AESITEIIBHOCTH.

[TK-2 crmocoOHOCTHIO UCTIONB30BATh UMEIOIINECS IPOrPaMMHBIE TTAKETHI U, TPU HEOOXOIUMOCTH,
pa3pabaTheIBaTh HOBOE MMPOTPaMMHOE o0ecrieueHre, Heooxoaumoe st 00paboTKu HHGOPMAITHHI
U YIIPABJICHUS B MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEMAX, a TAKXKE JUIS UX
IMPOCKTUPOBAHHUA

3HaTh - OCHOBHI s13bIKa nporpammupoBanus C/C++;

- COBPEMEHHBIE CPEACTBA/Cpeibl Pa3pabOTKH CXEM MUKPOIIPOLIECCOPHBIX
YCTPOMCTB;

- COBPEMEHHBIE CPEACTBA/Cpebl Pa3padOTKH MPOTPAMMHOTO 00eCTICUeHUS
MHUKPOIPOIIECCOPHBIX YCTPOUCTB.




YMeThb - HacTpamBaTh HEOOXOIMMOE MPOrPaMMHOE 0OecTICUeHHE ISl pa3pabOTKU U
MIPOrPaMMHUPOBAHUSI MUKPOTIPOIIECCOPHBIX YCTPOMUCTB.
Brnanets - HaBBIKAMHU CO3JIaHUSI POEKTOB VIS Pa3paObO0TKHU MPOrPaMMHOTO

o0ecreyeHrss MUKPOIPOIIECCOPHBIX YCTPOHCTB.




4. CTpykKTypa, 00bEéM U coaep:KkaHue AUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 38,9 akaj. 4acos:
— aynutopHas — 36 akaJ. 4acoB;

— BHeayuTopHas — 2,9 akaJi. 4acoB
— caMmocrosTenbHas padbora — 105,4 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas ) =
o | KoHTaKTHas pabota E 3 ®dopma TeKyILero
Paznen/ tema 3 (B axaz. uacax) g E‘ Bz KOHIPOILA Kon
B S & © | camocrosTeNbHOU | yCIIeBaeMOCTH U COMIETCHLLIN
et 3 § g paGoTEI HIPOMEKYTOUHOM H
Tex. mab. [ mpaxr. zZ'9 aTTecTalyy
3aH. 3aH. | QO &
1. Muxpokontposuiepsl STM32
Urenue
1.1 O6miue cBenenus 2 JIOTIOJTHUTEILHOM YerHbIi onpoc OIIK-2
JIATEPaTyphI
1.2 Kontpomnep Urenue
STM32F407VGT6. 2 2 JOTIONTHUTENFHOU | YCTHBIH ompoc OIlK-2
XapakTepUCTUKU JIATEPATyphl
13 Konrpomnep E}iﬁi)?;{(;?;}g 3amuTa
STM32F407VGT6. 2 421 13,1 . nabopaTopHO OIlK-4
nabopaTopHOi
Iepudepus paBoTH paboThI
Wroro no pazneny 6 421 13,1
2. Cpema pazpaborkun QT
Creator
[ToaroroBka k Sammta
2.1 Hactpoiika KoMIIIeKTa 2 201 2 223 BBINOJIHEHUIO 260 I;'ITO Hoit K-2
Bare Metal Qt Creator ' 1abopaToOpHOI 1aboparop
paboTI paboThI
2.2 Hacrpoiika CHCTEMBI S}iﬁg?;oeffg 3ammra
3arpy3kd M OTJIaJKu 2 221 2 40 1a6opaTopHOi naboaTopHOH IK-2
OpenOCD B QT Creator , paboTLI paboThI
2.3 IloaroToBKa MpoeKTa ¢ l];[;il;?;oe]if;g 3amura
ucrosib30BaHueM  (aiina 2 221 2 20 . nabopatopHoi IK-2
. nabopaTtopHoOi
coopku Makefile paboTh! paboThI
2.4 TecroBas mporpamMma l];[;il;?;oe]if;g 3amura
KOHTpOJUuIepa. 3arpyska u 2 6 10 . nabopatopHoi IK-2
nabopaTtopHoOH
oTJajaKa paboTh! paboTHI
Wroro no pazaeny 6 8/61 12 92,3
3. Konrposnb
3.1 KoHTDOID 2 [Moaroroska k
' P cllaue SK3aMeHa
Wroro no paspeny
Uroro 3a cemectp 12 | 12/8U 12 105,4 DK3aMeH
Hroro no nucnuminHe 12 | 12/81 12 105,4 JK3aMeH ?l&i:g,OHK-




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlexuuu TPOXOIAT B TpaauIMOHHON (opme W B dopme JIeKIui-KoHcynbpTanuii. Ha
JEKIUAX-KOHCYIbTAIIUAX M3JIOKEHHWE HOBOIO Marepuana COMPOBOXKIACTCS IMOCTaHOBKOM
BOIIPOCOB U TUCKYCCHUEH B IOMCKaX OTBETOB HA 3TU BOIIPOCHI.

[Ipu BeIMOTHEHUH JTA0OPATOPHBIX PAOOT CTYIACHTHI Y4arcs MPAKTUYECKUM HAaBBIKAMU
MPOEKTUPOBAHUS U MOJICIIMPOBAHUS YCTPOUCTB, pACCMOTPEHHBIX HA JIEKIIMOHHBIX 3aHATUSX. [1pu
3amyTe J1abOpaTOpHBIX PadOT Mepes CTyIEHTaMM CTaBATCS 3a/Jadyd, TPEOyIOIIHe JIOTHYECKOTo
MBIIUICHUS, TPUHIUIIA 0000IEHUS U COMTOCTABICHUSI.

CamocrosiTenbHas padoTa CTUMYIUPYET CTYJEHTOB B MPOIECCE MOATOTOBKU JOMAIITHUX
3aJaHUM, MpPU pEIICHUU 3a/Jad Ha JIaOOpaTOPHBIX 3aHATHUSIX, MPU IOATOTOBKE K HTOTOBOU
aTTECTALIUU.

6 YueOHO-MeTOIMYeCKOE 0OOecredeHue CaMOCTOSITeIbHON padoThl 00y4aroIuXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. 1. CmupnoB, 0. A. OCHOBBI MUKPODJIEKTPOHUKH U MUKPOMIPOIIECCOPHON TEXHUKH :
yuebHOe mocobue / 0. A. Cmumpno, C. B. Cokonos, E. B. TutoB. — 2-¢ usm., ucnp. —
Cankr-IlerepOypr : Jlamp, 2013. — 496 c. — ISBN 978-5-8114-1379-9. — Texkcr :
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTESUHAS cUcTeMa. — URL:
https://e.lanbook.com/book/12948 (nara oOpamenus: 06.11.2020). — Pexxum pocryma: amns
aBTOPU3. NIOJIb30BATENIEH

2. XuBpuH, M. B. AnmapatHoe # MporpaMMHOE OOecreueHue YIpaBICHUS
TEXHOJIOTHYECKUMHU TIporieccamu. Pasnensl: ABTOMAaTH3MPOBAHHBIE CHCTEMBI  YIIPABICHHS
npennpusTeM. [I[puMeHeHne ceTeil BO B3pHIBOOMACHBIX 30HAX. AMMapaTHbIE U MPOTPAMMHbBIE
CpelCTBa MPOrpaMMUPYEMBIX KOHTPOJIIEPOB : yueOHO-MeTouueckoe nocooue / M. B. XuBpuH.
— MockBa : MHUCUC, 2015. — 95 c.— Tekcr: osnekTpoHHBbIN / JlaHb
JNEKTPOHHO-OMOMoTeynass cucrema. — URL: https://e.lanbook.com/book/116790 (mara
oOpamtenus: 08.11.2020). — Pexxum poctymna: i aBTOPU3. MOJIb30BaTENEH.

0) JlonostHuTEIbHAS JTUTEPATYpA:

Anyunn A.C., BcrpauBaemble BBICOKOTPOU3BOAUTEIbHBIE MH(PPOBBIE CHCTEMBI
ynpasieHus. I[lpakTuyeckuit Kypc pa3pabOTKM M OTJIAJKU MPOrpPaMMHOTO oOecreueHust
CUTHAIBHBIX MUKPOKOHTposiepoB TMS320x28xxx B unterpupoBannoii cpene Code Composer
Studio : yue6. mocobue / Anyunn A.C., Ansmkun [[.U. - M. : U3gatensckuit tom MOU, 2017. -
ISBN 978-5-383-01096-9 - Tekcr : anektponssiit // DBC "KoHcynbTranT cTynenTa" : [caiit]. -
URL : https://www.studentlibrary.ru/book/ISBN9785383010969.html (mata oOparmienus:
08.11.2020). - Pesxxum moctyna : IO TOAIHUCKE.

B) MeTonuyeckue ykazaHus:

I'epacumoBa B.I'., Dnexkrporexuuueckuii cnpaBounuk: B 4 1. T.1: OOmme Bompocsl.
DnekTpoTexHudeckue matepuansl / I'epacumosa B.I'. - M. : U3marensckuit jom MOU, 2017. -
ISBN 978-5-383-01206-2 - Texkcr : anektponssiit // DBC "KoHcynbTaHT cTynenTa" : [caT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785383012062.html (mata oOpamieHws:
08.11.2020). - Pexxum gocTyra : 1Mo MOANUCKE.



https://e.lanbook.com/book/12948
https://e.lanbook.com/book/116790
https://www.studentlibrary.ru/book/ISBN9785383012062.html

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haumenosanue I1O No noroBopa CpoOK eiicTBUS TUIEH3UU
MS Windows 7

Professional(us  [[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |, 135 1 17.09.2007 GeccpouHo
Professional

7Zip cBoOoHO pacrpoctpansemoe [10 OECCPOUHO

GIMP cB00OAHO pacnpocTpansemoe [10 6eccpoyHO




Bpayszep Mozilla

! c¢B0oOOIHO pacapocTtparsgemoe [10
Firefox JIHO pactipoctp

0eccpovHO

FAR Manager cB000JIHO pactpoctpansemoe 10

0ECCPOYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX umbopMaunonﬂue CIIPaAaBOYHbIC CUCTEMBI

Hassanue xypca

CchlIKa

DnekTpoHHas 6a3a nepuoandeckux m3ganuii East View
Information Services, OOO «MIBUC»

https://dlib.eastview.com/

HaI_II/IOHaJ'IBHaH I/IH(bOpMaHI/IOHHO'aHaJ'II/ITI/ILIeCKaH

cucreMa — Poccniickuii HHIEKC HAy4HOI'O LIUTUPOBAHMS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp

[TouckoBass cucrema Axagemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

HNudpopmannonnas cucrema - EnquHoe okHO pocTyna K
MH(POPMALIMOHHBIM pecypcaM

URL: http://window.edu.ru/

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

MartepuaibHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAET:
VYyebHbIe ayTUTOPUH TSl IPOBEACHUS 3aHATUN JICKITMOHHOTO TUTa (MynbTUMEIUIHBIC

CpEeICTBA XpaHEHUs, Iepeiayll U MpeACcTaBIeHUS HH(OPMALIUN)

VY4eOHble ayauTtopuu [Uisl TpoBeaeHus JaboparopHbix pador (IlepconanbHble

KOMITBIOTEpPBI CO cpenoil paspaborku Qt Creator, Beixogom B MHTepHET M C JOCTYIIOM B
AJIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCUTETA)

VYueOHbIe ayIUTOPUH IS CAMOCTOSTEIbHON pab0Thl 00yUJarOIIUXCS




INPUIOXEHHUE 1

Y4eOHO-MeTONMYeCKOe 00ecTieYeHre CAMOCTONITeIbHOI padoThI 00y4Yaronuxcs

ITo mucrunnae « MUKPOIIPOIIECCOPHBIE CPEICTBA B MEXATPOHHBIX MOAYIIAX)» MPETyCMOTpEeHa
ayJIMTOpHAs U BHEAYTUTOPHAsI CAMOCTOSTENIbHAS pa00Ta 00YYarOIIUXCsl.

AynuTopHasi caMOCTOsATENbHAS PadoTa CTYASHTOB MPEAIIOIaraeT OTBETHl Ha BOIPOCH! Ha Ja00paTOPHBIX

3aHATHUAX IPU 3aUTE pa60T.

[TpumepHBIe BONIPOCHI I YCTHOTO ONPOCA M 3alIMUTHI JIAOOPaTOPHBIX pabOT U 3K3aMeHa!

1.

2.

9.

IIpuBenuTe OCHOBHBIE XapaKTEPUCTUKU MUKPOKOHTpOIIIepoB cemericTBa STM32F4.

Iosicuute cxemy TakTupoBaHus kKoHTposuiepa STM32F407VGT6.

. Kak nHactpanBaercs TaktupoBanue nepudepnn kontpoimiepa STM32F407VGT6?

. Uro npencrasmiser u3 ceds natepderic FSMC B xortpomrepe STM32F407VGT6?

. Uro npeacrasisier u3 cedst uarepdeiic SDIO B konTpoiepe STM32F407VGT6?

. Kakue pe:xumbl MOHMKEHHOT0 SHETPONOTpeOIeHNs TPUCYTCTBYIOT B KOHTposuepe STM32F407VGT6?
. Uem oTnuuatoTcs Apyr ot Apyra 6udamoreku SPL u HAL?

. Onuiure 00K TPUHIUI UCTIOBL30BaHus nepudepuun koutpouiepa STM32F407VGT6.

Kakwue cpenctBa nmporpaMMupoBanust KoHTpassioepoB STM32 Brl 3HaeTe?

10. Yto Takoe OpenOCD? Kaxk u a5 4ero oH UCHOAb3yeTcs?

11. Yto Takoe Bare Metal? Kak u aiist 9ero oH ucnosb3yercs?

12. Kak Hactpouts komiuiekT Qt Creator /i HalMCaHUs IPOTPAMMHOT0 00eCIIeUeHHsI KOHTpOJLiepa’?

13. Kakue cucremsl COOpPKH IMPOEKTOB BBI 3HAETE?

14. Yro Takoe Makefile? Kak u myist yero oH ucrons3yercs?

15. YUro takoe GDB? Kak u 1151 9ero oH HCIOIB3YyeTCS?

16. Kakoit koMnuisiTop HeoOXOAMM JIJTsl KOMITHIISIIIMY IPOTpamMM KoHTposuiepoB STM327?



HNPUWIOXKEHHUE 2

OHEHO‘IHLIB cpeacrea AJisi MIPpOBECACHUSA l'lpOMe)KyTO‘lHOi/i aTrTeCralumn

a) Iliannpyembie pe3yabTaThl 00y4eHUsI M OLlCHOYHbIE ¢

€/ICTBa 1Jisl IPOBECICHUA HpOMe)l(yTO‘lHOﬁ arrecranmm.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

OIIK-2: BiageHueM B MOJIHOI Mepe OCHOBHBIM (PU3MKO-MATEeMATHYECKUM aNIapaToM, He00X0OAMMbIM VISl ONIMCAHUS W UCCJIeI0BAHMS
pa3pabdaTbiBaeMbIX CHCTEM H YCTPOHCTB

3HaTh - OCHOBHBIC 3aKOHBI byieBoii anreopsr; 1. Yem oTnuyaeTcsi MUKPOKOHTPOJUIEP OT MUKpompoleccopa?
- SJIEKTUYECKHE MapaMeTPbl CTaHAAPTHBIX 2. HazoBuTe OCHOBHBIE y3J1bl M X HA3HAYEHHE B CTPYKTYpE JIF0OOr0 MUKPOIIPOIIECCOPA.
BUIOB JIOTUKU IIU(PPOBBIX YCTPOHCTB. 3. UTo Takoe IK1Ha B MUKPOIIPOLIECCOPHOM TEXHUKE?
4. HazoBute 1Be OCHOBHBIE apXUTEKTYpPbl MUKpOIIpolieccopoB. B uem ux otinuusa?
S. [Touemy coBpeMeHHbIE MUKPOITPOLIECCOPHI COAEPIKAT HE OJTHO SAPO?
6. B yem 3akmrowaercs mpoOieMa JalbHEHIIEro pocTa TaKTOBOM YacTOThI COBPEMEHHBIX
MUKPONPOLIECCOPOB?
YMeThb - PaCUMTHIBATh JEKTPUUECKUE TApaMETPhI CXEM o
o 1. HazoBuTe 001111€e NpUHLMIIBI OAKIOYEHUS TUTAaHUSI MUKPOIIPOLIECCOPHBIX YCTPOMCTB.
[11(POBBIX YCTPOICTB.
Bianers - HABBIKAMU COCTaBJICHUSI TEXHUYECKOTO

3asaHus A1 pa3pabOTKH U UCCIIEJOBAHUS
1(POBBIX YCTPONUCTB

1. HpI/IBeI[I/ITe OCHOBHBIC OTallbl pa3pa60TI<H 1 UCCIICAOBAHUA I_II/I(I)pOBBIX YCTPOﬁCTB.

OIIK-4: roroBHOCTBHI0 COOMPaTh, 00padATHIBATh, AHAJM3UPOBATH U CHCTEMATH3HPOBATH HAYYHO-TeXHHYECKYI0 HH(OPMALMIO 10 TEeMaTHKe MCCJIeJ0BAHMS,
HCI0JIL30BATH JOCTH/KCHHS 0TEYeCTBEHHOM M 3apy0e;KHOM HAYKH, TEXHUKH U TEXHOJIOTHH B CBOeH NMPO()eCCHOHAIBHOM NeATEeJbHOCTH

3HAThH - OCHOBHBIE HICTOYHUKH HH(OPMALIUH 110 1. ITpuBenuTe OCHOBHBIE XapaKTEPUCTUKN MUKPOKOHTPOJUIEPOB ceMericTBa STM32F4.
TeMaTHKe MUKPOIPOLECCOPHBIX YCTPOUCTB; 2. [losicaute cxemy TaktupoBanusi kKoHTposiepa STM32F407VGT6.
- COBpEMEHHbIE HampaBieHus uccienosanuil B (3. Kak HactpauBaercs TaktupoBanue nepudepuu kontpossiepa STM32F407VGT6?
chepe MUKPOIPOLECCOPHBIX TEXHOJIOTHUH. 4. Kakue pexumpl NOHMKEHHOTO SHErpomnoTpelieHHs] MPUCYTCTBYIOT B KOHTPOJUIEPE
STM32F407VGT6?
5. UeM otnmyarotces apyr ot apyra oubnuorexku SPL u HAL?
YMmeTn - BBIICTISITH OCHOBHBIE M BTOPOCTETEHHBIE 117 (1. OnumuTe o0Imuid pUHIIKI UCTIONIb30BaHus nepudepun koutpouiepa STM32F407VGT6.
MICCIIEZIOBAHNS.
Braners - COBPEMEHHBIMH TEXHOJIOTUSIMU

1. Yro npexacrasister u3 ceds unrepdeiic FSMC B kontpomepe STM32F407VGT6?




CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1eHOYHEIE Cpe€acTBa

podecCHOHATBHOMN IEITeIHbHOCTH.

2. Uro npexacrasisier u3 ceds unrepdeiic SDIO B kouTposmiepe STM32F407VGT6?

[1K-2: ciocOOHOCTHIO HCIOJIB30BATH MMEIOIINECS] TPOrPaAMMHbIE MAKEThI U, IPU HE00X0OAMMOCTH, pa3padaTbiBaTh HOBOE POrPAMMHOE o0ecrevyeHne,
Heo0xonnMoe 11t 00padoTku HHGOPMAIMHU M YIIPABJIECHUS B M

CXAaTPOHHBLIX U pOﬁOTOTeXHI/I‘leCKI/IX CHCTEMAaX, 4 TAKIKE NJd UX IPOCKTHPOBAHUSA

3HAThH - OCHOBHI si3bIKa nporpammupoBanus C/C++;  [1. Kakue s3pIkM HporpaMMHUpOBaHHMS B HACTOSIIEE BPEMs HCIOJB3YIOTCS Uil HAlMCAHUSA
- COBPEMEHHBIE CPECTBA/Cpeibl pa3paboTKH  [Iporpamm JUisi MUKPOIIPOLIECCOPOB?
CXEM MHUKPOIIPOLIECCOPHBIX YCTPOUCTB; 2. Yto Takoe koMnuisTop?
- COBpEMEHHbIE cpeicTBa/cpebl pazpaboTku 3.  Onuummre MOCIeA0BaTeIbHOCTh  ACHCTBUM, BBIIOJIHSAEMBIX  KOMIMJIATOPOM, IIpU
MIPOTPAMMHOTO 00eCTICUCHHS [IPOrPaMMHUPOBAHUN MUKPOIIPOLIECCOPA
MUKPOIIPOLIECCOPHBIX YCTPOMCTB. 4. Kakue OCHOBHBIE THUIBI JAaHHBIX OOIIEHNPUHATHl NpPU HAMMCAHUM IPOrpaMM s
MUKPOIIPOLIECCOPOB?
5. Onummre CTpyKTypy npoekra Ha si3bike C. UTo Takoe «3arojloBOYHbIHN (aitinn?
6. Kak 1 B kakoMm MecTe nporpammbl 0OBSABISAIOTCS IEPEMEHHBIE B A3bIKe C?
7. UTO mpOMCXOIUT IpU 00BSBICHUH epeMeHHbIX? YTO Takoe MHULMAIN3aIUs IEPEMEHHON?
8. Uro Ttakoe maccup? Kakue Tunbsl MmaccuBoB Bbl 3HaeTe? Kak 3agaercst maccu?
9. Uto Takoe ykazatens? Kakue ykazarenu ObiBatoT? Kak oHu pabortaror?
10. Yto Takoe crpykrypsl B C? Kak 0OBSIBUTH CTPYKTYPY?
11. Kakue nukiel s3p1ka C Bbl 3HaeTe? [IpuBeanTe nx CUHTaKCHC.
12. Kaxue BerBnenus B C Bl 3Haete? [IpuBennuTe nx CHHTaKCHC.
13. Yro takoe pynkiyu B C?
YMeTh - HaCTpauBaTh HEOOXOAMMOE IIPOTPaMMHOE
oOecriedeHue a1 pa3paboTKu U 1. OnmmmTe Tporecce co3aanus U kKoHdurypuposanus npoekrta B Qt Designer.
[IPOrpaMMHUPOBAHUS MUKPOIIPOLIECCOPHBIX 2. Uem omimuaetcs Qt Designer ot apyrux cpen pazpadotku (IDE)?
yCTPOMCTB.
Braners - HaBBIKAMU CO3JJaHUS IIPOEKTOB IS 1. Kakue cpeactsa nmporpaMMupoBanusi KoHTpasmoepoB STM32 Bel 3HaeTe?

pa3pabOTKU MPOrpaMMHOI0 00ecreueHus
MUKPOIIPOLIECCOPHBIX YCTPOUCTB.

2. Yro takoe OpenOCD? Kak u /17151 4ero oH ucnosnb3yercsi?

3. Uto takoe Bare Metal? Kak u 111 uero oH ucnomns3yercsi?

4. Kak nactpoutrs kommiekT Qt Creator g HamMcaHus TNPOTPaAaMMHOIO OOecreYeHHUs]
KOHTpoJuiepa?

5. Kakue cucrembl cOOpKH TPOEKTOB Bbl 3HaeTE?




CTpyKTypHBIii
3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCcTBa
KOMITETCHIIUH

6. Uto takoe Makefile? Kak u ais yero on ucnonb3yercs?
7. Uto Takoe GDB? Kak u aJ1s1 4ero oH UCnoiab3yercs?
8. Kakoll koMmnmiisTop HeoOX0 UM /11 KOMIWISLIMK TPOrpaMM KOHTpoiepoB STM32?

6) HOpﬂ}IOR NMpoBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallui, MoKa3aTeJiu U KPpUTCPUN OLHCHUBAHUSA:

[Ipomexxyrounas arrecTanus HO AUCHUILIMHE «MHKPONPOIIECCOPHBIE CPEACTBA B MEXAaTPOHHBIX MOIYISX» BKIIOYAET TEOPETHUECKHE BOIPOCHI,
HO3BOJISIIOIME OLICHUTh YPOBEHb YCBOEHHUS OOYYalOIIMMHUCS 3HAHWM, M INPaKTUYECKUE 3a/laHusl, BBIABIIAIOLINE CTENEeHb CHOPMHUPOBAHHOCTH YMEHHUH H
BJIAJICHUN.

OK3aMeH 10 JJaHHOM JUCLHUIUIMHE NMPOBOIUTCS B YCTHOM (popMe MO SK3aMEHAllMOHHBIM OMiieTaM, KaKIblii M3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHX
BOIIPOCA.

IToka3aresu M KPpUTEPHH OLIEHMBAHMSA IK3aMeHA:

— Ha OIEHKY «OTIMYHO» (5 OamioB) — oOydaromuiics JE€MOHCTPUPYET BBICOKMM YpPOBEHb CPOPMHPOBAHHOCTH KOMIIETEHLUH, BCECTOPOHHEE,
cucTeMarnyeckoe M IIyOOKoe 3HaHHWE y4yeOHOro marepualia, CBOOOJHO BBINOJHSET MPAKTUYECKUE 3aJaHusl, CBOOOAHO ONEpUPYeT 3HAHUSAMH, YMEHUSIMHU,
NPUMEHSET UX B CUTYallUsIX MMOBBIIIEHHOW CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6ayuia) — 0Oyyaromuicss 1eMOHCTPUPYET CPEAHUNH ypOBEHb C(POPMUPOBAHHOCTH KOMIIETEHLIMI: OCHOBHBIE 3HAHUS, YMEHUS
OCBOEHBI, HO JIOIYCKAIOTCS HE3HAUYNTENIbHBIC OIMUOKH, HETOYHOCTH, 3aTPyIHEHHS TMPU aHAIMTHYECKUX OIEepaIusaX, NepeHoce 3HaHWH U yMEHHW Ha HOBBIE,
HECTaHJapTHBIE CUTYAIUH.

— Ha OLICHKY «YAOBJIETBOPUTEeJbHO» (3 Oamna) — oOydaromuiics EMOHCTPUPYET MOPOrOBbI ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIMH: B XOAE
KOHTPOJIBHBIX MEPONPUATUI JIOMYCKAIOTCS OLIMOKH, MPOSBISETCS OTCYTCTBHE OTIENIBHBIX 3HAaHWUN, YMEHHH, HAaBBIKOB, OOYYarOIIMMHCS MCIBITHIBAET
3HAYUTENIbHBIC 3aTPYTHEHHSI IIPH OTIEPHUPOBAHUY 3HAHUSMHU M YMEHHUSIMH MTPH UX MIEPEHOCE HA HOBBIE CHTYAIlNH.

— Ha OLIEHKY «HeYIO0BJIeTBOPHUTEeIbHO» (2 Oaina) — oOydarouuiics AeMOHCTpUpYyeT 3HaHUs He Oonee 20% TeopeTHYecKoro Marepuaia, JOMyCKaeT
CYIIECTBEHHBIE OMIMOKH, HE MOKET TI0Ka3aTh WHTEIUICKTyaIbHbIC HABBIKH PEIICHHS TPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeY10BJIeTBOPUTEIbHO» (1 6am1) — oOyuaronuiics He MOXKET [oKa3aTh 3HaHHUs Ha YPOBHE BOCIPOM3BEIEHUS U 00bsICHEHHs UH(OpMaIINY,
HE MOJKET MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKM PEIICHHUS TIPOCTHIX 3a71ad.



