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1. HACITIOPT TPOI'PAMMBI MEXJINCHUIIJIMHAPHOT' O KYPCA
M/K.04.01 MUKPOKOHTPOJLJIEPHI U BCTPaMBaeMble CHCTEMbI

1.1 O61acTh NPUMEHEHUS TPOrPAMMBbI MEKIMCUUIIHHAPHOIO Kypca

[Iporpamma mHpOPECCHOHATIBHOIO MOJIYJIA SIBISETCS YacThIO MPOrPaMMbl
MOATOTOBKU cHenuanucToB cpeaHero 3BeHa (manee - IIIICC3) B cooTBeTCcTBUM C
®I'OC CIIO no cnenunanbHoct 11.02.17 Pa3paboTka 31€KTPOHHBIX YCTPOMCTB U
CHUCTEM B YaCTH OCBOCHMsI OCHOBHOI'O BHJ1a TpodeccuoHanbHou aestenbuoctu (BIT):
BolloniHeHWEe  MPOEKTUPOBAHUSI  DJIEKTPOHHBIX ~ YCTPOMCTB M CHCTEM U
cootBeTcTBYIOmMUX 001MX (OK) 1 npodeccuonanbusix (I1K) komnereHumi:

OK 01. Bribupats criocoOsl pemeHus 3aaad npoecCUOHaIbHON AESITENbHOCTH
IPUMEHUTENBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. MHcnonb3oBaTb COBPEMEHHBIE CpEIACTBA I[IOMCKa, aHaIW3a U
UHTepIpeTauud “HopManuy, 1 MHGOPMALMOHHBIE TEXHOJIOTUU ISl BBIOJIHEHUS
3a7a4 MpoeccuoHalIbHOMN 1eATeIbHOCTH.

OK 03. IlmaaupoBaTh W peanu30BBIBaTH COOCTBEHHOE MPO(ecCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHUE, NMPEANPHUHUMATEIBCKYIO JIEATEIbHOCTh B MPO(EeCCHOHATBHOM
cdepe, UCIOoJIb30BaTh 3HAHUS 110 (PUHAHCOBOM I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX
CUTYaLHSIX.

OK 04. D¢ dexTuBHO B3auMOAEICTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE.

OK 05. OcymecTBiasTh YCTHYI0O W IHCBMEHHYIO KOMMYHHUKALMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit ®enepanii ¢ yd4eToM OCOOEHHOCTEH
COLIMAJIBHOIO U KYJIBTYPHOTO KOHTEKCTA.

OK 07. CopelicTBOBaTh COXPaHEHHUIO OKpYy Karoleu Cpepl,
pecypcocOepexeHnto, NPUMEHATh 3HaHUs OO0 W3MEHEHHWH KIIMMaTra, HPUHLHUIIBI
OepeKJIMBOTO MPOU3BOICTBA, dPPEKTUBHO JCHCTBOBATH B UPE3BBIYAMHBIX CUTYALIUSX.

OK 09. [Ilonws3oBatbcs — mMpodeCcCHOHAIBHOW  JOKyMEHTAallMedl  Ha
roCyAapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

[IK 4.1. CocTaBisiTe anropuTMbl M CTPYKTYphl MPOTPAMMHOIO KoJa IS
MUKPOIPOLIECCOPHBIX CUCTEM.

I[IK 4.2. IIpoextnpoBaTb M NPOrpaMMHUPOBATH BCTPAUBAEMBIE CHCTEMBI U
uHTEp(eNchl 000pyAOBAHMS C UCTIOIB30BAHUEM SI3bIKOB ITPOTPaAMMHUPOBAHMUS.

[Iporpamma mnpodeccuOHANBHOTO MOJIYJIE MOXKET OBITh HCIOJNb30BaHA B
JOTIOHUTENBHOM — TpOo(ecCHOHaNbHOM  O0pa3oBaHMM UM NMpodecCHOHANbHON
HOJrOTOBKE PAaOOTHUKOB B OOJACTHM PEMOHTA PAAUOIIEKTPOHHONW TEXHHMKH IpHU
HaJIMYMUU CpeAHero (MoaHoro) obmiero oopazoBanus. ONbIT paboThl HE TpeOyeTCs.

1.2 Heanm um 3a1a4d MEXIUCHMIUIMHAPHOTO Kypca — Tpe0OBaHUAA K
pe3yibTAaTaM OCBOEHHS MEKIUCIHHUILIMHAPHOT0 Kypca:

C menbro OBNAICHUS YKa3aHHBIM BHIOM MPOGECCHOHAIBHON NEATETLHOCTH U
COOTBETCTBYIOIHUMH MPOGECCHOHATHHBIMA KOMIIETCHITUSIMUA OOYYaIONTUHCS B XOJIE
OCBOEHHSI MPO(PECCUOHATBHOTO MOYJI JOJIKEH:

uMems NPAKMuUYecKuil Onvlm:

- hopManM3alMK ¥ AITOPUTMHU3AIUN TTOCTABJICHHBIX 33/1a4.

yMemb:



- BBIOMpAaTh MUKPOKOHTPOJJIEP JUIsl KOHKPETHOM 3aJaud BCTPAaMBaEMOM
CUCTEMBI;

- BBINOJHATh TPeOOBAHMS TEXHMUYECKOTO 3aJaHusl MO IpPOrpaMMHUPOBAHUIO
BCTPAauBaEMBbIX CHCTEM;

3Hamb:

- 0a30BYI0 (PYHKIIMOHAIBHYIO CXEMY MUKPOIPOLIECCOPHON CUCTEMBI;

- Ha3HAYE€HHWE U MPUHLHUI JeHCTBUS cocTaBHbIX O10k0B MIIC;

- pexumsbl pabotsl MIIC;

- ciocoObl opranu3anuu cBsizu MIIC ¢ BHemHel cpeoil (MCIOJHUTEIbHBIMU
YCTPOMCTBAMH);

- CTPYKTYypa TUIIOBOM CUCTEMBI yIIpaBiIeHUs (MUKPOKOHTPOILIED);

- OpraHm3aiusi MUKpOKOHTPOJUIEPHBIX CUCTEM;

- COCTaB MUKPOKOHTPOJIJIEPA, HA3HAYEHHE €ro (PyHKINOHAIBHBIX OJIOKOB;

- CHHTaKCHC M OCHOBHBIE KOHCTPYKLUHHU SI3bIKa IPOTPAMMHUPOBAHUS JUIS
BCTPaNBAEMOU CUCTEMBI;

- CTPYKTypa THUIIOBOM BCTPaWBaeMON CHCTEMbl Ha 0a3e MHKPOKOHTpOJLIEpa
Y OpraHU3ally TAKHX CUCTEM;

- OCOOEHHOCTH MPOrpaMMHUPOBAHUS BCTPAUBAEMBIX CHCTEM PEATBHOIO
BPEMEHU;

- METO/bI TPOTPAMMHON peaan3aluy TUIIOBBIX (PYHKIIMI yIIpaBIeHUs;

- Kiaccuukanus, oOLMe NPUHIMIIBI TOCTPOCHUS U (PU3UYECKHE OCHOB PaOOTHI
nepupepuitHbIX MOIyJIe BCTPAUBAEMBIX CUCTEM;

- CcrocoObl TMOAKIIOYEHUS! CTaHIAPTHBIX M HECTAHAAPTHBIX MPOrPaAMMHBIX
OMOJIMOTEK TP pa3pabOTKe MPOTPAMMHOTO KOJIa;

- Oa3oBas (¢yHKIMOHAIbHAS CXE€Ma BCTpPaMBaeMbIX CHCTEM Ha 0ase
MUKPOKOHTPOJUIEPA;



2. CTPYKTYPA U COAEP KAHUE MEKINCHUIIVINHAPHOI'O

KYPCA

2.1. O0beM MeKTUCHUILINHAPHOI0 KYPCa U BHIbI Y4eOHOI padoThI

. Q0beM B yacax
Buj yueOHoi1 padoThI — 1
S cemecTp 6 cemecTp
O6beM 00pa3oBaTeNbHOM
MPOrpaMMBbI 32 22
MEXIMCHIUIUIMHAPHOTO Kypca
B T.4. B )OpM€ NMPAKTHIECKOU 16 2
10JITOTOBKH
BT. U..
TeopeThyecKoe 00ydeHne 16 8
1a0opaTOpHbIE 3aHATHUS 16 8
CamocrosTenpHas padora - 6
[IpoMexxyTouyHas arrecTanus Hpyrue BUIbl KOHTPOJIS DK3aMeH




S (WU 1) ——

HaumeHoBaHue pa3jiesioB Oo0bem Kox OK, IIK
npo¢eccHoHAIBLHOI0 3aHSATHS, CAMOCTOSITeIbHasI padoTa o0yyalomuxcs, KypcoBasi paéora (poekT) (eciu | 4acoB
moxayJas (ITM), npeoycmMompeHsl)
MEKTUCUUIITIMHAPHBIX
kypcoB (M/IK) u Tem
1 2 3 4
Pa3jien 1. MUKpPOKOHTPOJLJIEPbI U BCTPAUBAEMble CHCTEMBbI 54
[ VUTK, 04,01 MuKPOKOHTPOLICPEI M BECTRANBACMBIC CHCTEMBI 48
Tema 1.1. Coaepxanue 8
OO6mwme cBeaeHus 0 1 | Uctopus pazsutust mukpomnpoieccopoB (MII), coBpeMeHHBIN YPOBEHB U TCHACHITUHI OK 01.; OK 02.;
MHUKPOIPOLIECCOPHBIX pa3Butusi Mukpornpoieccopubix cuctem (MIIC). MII, knaccudukanus MII. OK 03.; OK 04.;
cucreMax Crpvirvpa npocrepmei MITC OK 05.; OK 07.;
2 | Haznauenue u ocobennocTu pa3nuyabix THIoB MIIC. [TpuncToHCKas u rapBapacKas OK 09.,IIK 4.1.
APXUTEKTVPREI MIIC
3 | Crpvkrvpa npocreifmero MIT, dvukimm MIT
4 | YcrpolicTBa ynpaBiaeHHs C )KECTKOM JIOTUKOM. Y CTPOICTBA YIPABICHHUS C
IPOrpaMMHUPYEMON JOTMKOM, MHUKPOIPOIPAMMHOC VIPARICHHUE
S 1 Crcrema xomang MIT, Padouwif i MIT
6 | Pexxumel pabotst MIIC. ITporpammusiit oomen. Cucrema npepsiBanuii MI1.
Mexannam oOMeHa 110 npeprisapmam, QOmer B pexpye TTITT
7 | Knaccudukamnus n pyakuun mamsata MIIC. Kimaccudukamust O3V, TUIbl 1 BUABI
0O3Y. KUl namsate. Knaccudbukamus [13Y, tunet u Buast [13Y. CiocoOsr
aapecanuy 8 MIIC
8 | Opranuzanus csizu MIIC ¢ BHemiHel cpenoit. yHKIMKU yCTPOUCTB BBOAA-BBIBO/IA.
I pMHIMOEL HOCTPOCHHMS IIOPTOR BROIA-BRIBONIA
B ToM yucle Ja00PATOPHEIX PA0OOT 8 OK 01.-0OK 05.,
11 OCHOBHEIC XaPaKTEPUCTHKN M 0COOSHHQOCTH aDXUTEKTVREL MK 4 OK 07., OK 09.,
2 | BeIDONHCHNS JOTMYCSCKUX 1 ApHPMETHICCKIX KOMAHII 4 K41, MK 42,
Tema 1.2. Colep:xanue 8
BcTrpauBaemble cuctemsl Ha 1 | O630p coBpeMenHbix MuKpokoHTposuiepoB (MK). Knaccudukamus MK. MoaynsHas OK 01.; OK 02.;
QCHOBE MUKDPOKOHTPROIIEPOB oprafpzanug MK OK 03.. OK 04.;

7



OdopMieHNE OTYETORB 110 J1a00PATOPHEIM PA0QTaM, MOATQTOBKA K 3aIIIHTE

| 2 | Crpykrypa npoueccopsoro siapa MK, Cucrema komana MK, TTamsarte MK OK 05.; OK 07.;
3 | IlopTel BBOJIa-BEIBOJIA, TaliMepbL, MOAYJIb NpepbiBanuid MK OK 09.,IIK 4.1.
4 | Mugumuzanus saepronorpedaeans B cucreMax ¢ MK. TakToBble reHeparopsl MK
S__| AnnapatHeie cpejicTBa obecnedeHus HaJie)kHoU padoTel MK
6 | JononuutensHbie Moaysu MK: mocnenoBareibHOrO BBOIa-BbIBOAA, AHAJIOTOBOT'O
BBOJIa-BbIBOJIA
7 | AnmapaTHble ¥ IPOrpaMMHBIE CPEJICTBA JUISL Pa3pa00TKH HPIIIOKEHHM Ha 0aze MK
8 | dyHKIMOHAIBHEIC 0JI0KH MUKPOKOHTpouIepa. Konburypuposanne MK
B Tom uncJie 1a00paTOPHBIX padoT 8 OK 01.- 0K 05.,
1 | BuinosHeHre MUKINYECKUX KOHCTPYKIIMI M OIEPATOPOB BETBJICHHS 2 OK 07., OK 09.,
| 2 | PaGoTa ¢ 11 poBBIMHU IOPTaMH BBOJIA-BEIBOJIA 2 IIK 4.1, TIK 4.2.
3 | OpraHu3anys IMKJIOB U BPEMEHHBIX 3aJIEPIKEK 4
Tema 1.3. Cojaeprxanue 8
CtpyKTypa nporpammbl U 1 | Bogasie mouaTus si3bika C. CTpyKTYpa IporpaMmmMel Ha C OK 01.; OK 02.;
OCHOBHBIE KOHCTpYKIMH | 2 | Tunpl sanneix B C. Tepemennsie B C. Koncrantel B C OK 03.; OK 04.;
a3pika Cu 3 | Apudmernueckre U JOIrHUYECKHE ONePATOPhI s3bika C OK 05.; OK 07.;
4 | Oneparopsl BeTBiaeHus B C OK 09.,IIK 4.1.
S | Iukandeckue KOHCTpYKIMU B C. VkazaTelau U aJipeca MepeMeHHbIX B C
6 | Pa6ora ¢ pynkmusamu B C. OCOOEHHOCTH Nepeiavu JaHHBIX TIPH 0OpAIIEeHUH K
¢byukuu B C
7 | Ctpykrypel B C. YkazaTenu ¥ aapeca nepeMeHHbIX B C. MaccHBEL U CTPOKU B C
8 | CrannaprHeie @yHKIMY BBOAa/BRIBOIA B C
B Tom uncJie 1a00paTOPHBIX padoT 8 OK 01.-0OK 05.,
1 | OpraHu3anysi NoAnporpaMm 2 OK 07., OK 09.,
| 2 | PaboTa ¢ Makpocamu 4 IIK 4.1.,1IK 4.2.
3 | O6paboTKa HpepbIBaHUM 2
BueayauTopHasi (camocTosiTe/IbHAs) yueOHasi padoTa NpyM U3y4yeHnu pasgena 1 6 OK 01.-OK 05.,
CocTaBHUTh KOHCHIEKT 110 TeMe «OCHOBHBIEC 00JIaCTH MTPUMEHEHNS MUKPOIIPOIIECCOPOB U MUKPOKOHTPOJLIIEPOB)» OK 07., OK 09.,

K 4.1 . TIK 4.2 |




3. YCJIOBUA PEAJINBAIIMN MEXINCIIUITVIMHAPHOTI'O KYPCA

3.1 TpeOoBanuss K MHUHUMAJIBHOMY MAaTepPHAJIbLHO-TEXHUYECKOMY
o0ecre4eHn 1o

Jlis peanu3anuyd mpoOrpamMMbl MPOPECCHOHATBHOTO MOAYJIS TPETyCMOTPEHO
cnenuanpHoe momermieHue: «Jlaboparopust MHKpPOTPOIIECCOPHOW TEXHUKH U
BCTPaWBaCMbIX YCTPOUCTBY, OCHAIIICHHAS:

- paboyMM MecTOM TIperojaaBarelisi, OOOpYJOBAaHHBIM IEPCOHAIHHBIM
KOMITBIOTEPOM C HEOOXOIUMBIM JIUIIEH3MOHHBIM TIPOTPAaMMHBIM 00OecIeueHueM
o61iero u nmpodeccuoHaaIbHOro HazHaueHus, MOV

- JIOKaJIbHOM CeThIO C BBIXOAOM B MIHTEpHET;

- KOMIUJIEKTOM TPOEKIIMOHHOTO 000pyA0BaHMs (MHTEpPAKTUBHAs JOCKa B
KOMIIJIEKTE C TPOSKTOPOM HIIU MYJIbTUMEANINHBIN MPOSKTOP C IKPAHOM);

- pabouMMHM MeCTaMH 10 KOJHYECTBY OOYyYalOUUXCS C TMEePCOHATbHBIMU
KOMITbIOTEpaMH (MOHOOJIOKAMH) HWJIM HOYTOYKH C HEOOXOJMMBIM JIUIICH3MOHHBIM
POrpPaMMHBIM 00ECTIEeYeHHEM O0ITIeTO U Mpo(heCcCUOHATFHOTO HA3HAYCHUS;

- IPOTrPAMMHO-METOUIECKUMU KOMIUIEKCAMHU WIIH JTA0OPATOPHBIMH CTEHIAMHU
JUIA W3YYEeHHUS BCTpPAMBAEMbIX CHCTEM Ha 0a3e MHKPOKOHTpoiuiepa ¢ Habopamu
nepupepuitHbIX MOTyJIEH.

3.2 UndopMannonHoe odecnevyeHue 00yueHunst

3.2.1 OcHOBHBIE MTeYATHbIEC U3IAHUS

1. T'ypos, B. B. MukpomnpoueccopHbsie cucteMsl : yueoHuk / B.B. I'ypoB. —
Mocksa : UHOPA-M, 2022. — 336 c.

2. Marga 10.C. CoBpeMeHHbIE MUKPOKOHTPOJUIEPBI. APXUTEKTYpa,
mporpaMMupoBaHue, papadborka ycrpoiictB. — Mocksa: JIMK Ilpecc, 2017. — 224 c.
—ISBN 9785970605516.

3. Maptun P. Uucras apxutekrypa. MckyccTBo pa3paOOTKH MPOrpaMMHOIO
obecrieuenus. — Cankt-IletepOypr: [Tutep, 2018. — 352 c.: un. — ISBN 978-5-4461-
0772-8.

4. Matrommma A.O. IIporpammupoBaHue MHUKpPOKOHTpoJuiepoB. Crparerus u
taktuka. — Mocksa: JIMK IIpecc, 2017. — 356 c.

5. MartomoB H.B. Hauasno padotsl ¢ MukpokoHTposuiepamu STM8. — Mockga:
COJIOH-IIpecc, 2018. — 208 c.

6. Ceprees, JI. U. lludposas skonomuka : yueonuk / JI. . Ceprees, [. JI.
Ceprees, A. JI. FOmanoBa ; nmox penakiueii JI. . CepreeBa. — 2-¢ u3., nepepad. u
JIOII. — MockBa : U3narenbcTBO IOpaiir, 2023 — 437
c.—https://biblioclub.ru/index.php?page=book red&id=698627

7. Yoppen, I'.C. Anroputmudeckue Tptoku st mporpammuctos / I'.C. YoppeH.
- MockBa: JInanektuka / Bunbsimc, 2017. — 243 c.

3.2.2 OcHOBHBIE YJICKTPOHHbIE U31aAHUSA

1. T'ypos, B. B. Mukponporeccopnsie cuctems : yueouuk / B.B. I'ypoB. —
Mocksa : UHOPA-M, 2022. — 336 c. + [lon. Mmatepuansl [ DI€KTPOHHBIN pecypc]. —
(Cpennee npodeccuonanbnoe oopazoBanue). - ISBN 978-5-16-015323-0. - Tekcr :
anexkTpoHHbId. - URL: https://znanium.com/catalog/product/1843024



https://ruslania.com/ru/knigi/avtory/352715-ju-s-magda/
https://ruslania.com/ru/knigi/avtory/352715-ju-s-magda/
https://azon.market/?route=extension/module/searchx/fullSearch&filter_name=%D0%9C%D0%B0%D1%82%D1%8E%D1%88%D0%B8%D0%BD+%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9+%D0%9E%D0%BB%D0%B5%D0%B3%D0%BE%D0%B2%D0%B8%D1%87&author=1
https://azon.market/?route=extension/module/searchx/fullSearch&filter_name=%D0%9C%D0%B0%D1%82%D1%8E%D1%88%D0%B8%D0%BD+%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9+%D0%9E%D0%BB%D0%B5%D0%B3%D0%BE%D0%B2%D0%B8%D1%87&author=1
https://azon.market/?route=extension/module/searchx/fullSearch&filter_name=%D0%9C%D0%B0%D1%82%D1%8E%D1%88%D0%B8%D0%BD+%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9+%D0%9E%D0%BB%D0%B5%D0%B3%D0%BE%D0%B2%D0%B8%D1%87&author=1
https://znanium.com/catalog/product/1843024

3.2.3 JlonoJIHUTEeJdbHbI€ HCTOYHUKH

1. Dawoud Shenouda Dawoud, Peter Dawoud. Microcontroller and Smart
Home Networks, 2020. - 608 c.

2. Mattia Rossi, Nicola Toscani, Marco Mauri, Francesco Castelli Dezza.
Introduction to Microcontroller Programming for Power Electronics Control
Applications. 2021. - 452 c.

3. Kapmun Hosuemno. OcBoenue STM32. UznarensctBo: Leanpub, 2018 —
826 c. https://vk.com/embededdevice/book.

4. Kysmmnos, JI. P. OcHOBbI mporpaMMHUpOBaHus : ydeOHOE Mocooue st
cpennero mnpodeccuoHanbHoro obpaszoBanusi/ [, P. KyBmmHoB. — Mocksa :
M3narensctBo HOpaiit, 2021. — 105 c. — (IlpodeccuonanbHoe obpazoBaHue). —
ISBN 978-5-534-07560-1. — Texct : anmexkTponHsbIil // ObpazoBarenbHas miargopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/473687

5. OBepoOwu, X. [ludposas sxonomuka : yueoruk / X. Oepou, A. A. Onecran
; moq Hay4. pen. M. U. Jleuna ; nep. ¢ anri. . M. AreeBoii ; nep. Ha anri. H. B.
[[IunoBoii ; Poccuiickas akaaeMusi HApOJAHOTO XO3SMCTBA ¥ TOCY1IapCTBEHHOM CITYKObI
npu [Ipesnnenre Poccniickonn @enepanuu. — Mocksa : Jleno, 2022. — 288 ¢.— URL:
https://biblioclub.ru/index.php?page=book&id=698627

6. OrueBa, M. B. IIporpamMmmupoBanue Ha s3pike C++: IpakTHUUECKUN KypC :
ydueObHOoe mocolue ajisg cpeanero npodeccruoHaibHoro oopasoBanusi / M. B. Ornesa,

E. B. Kynpuna. — MockBa: M3garensctBo  FOpaittr, 2021.— 335c¢c.—
(ITpodeccuonanbHoe obpazoBanue). — I[SBN 978-5-534-05780-5. — Texkcr
NeKTpoHHBbIN //  O6pazoBatenbHas 1wiatgopma FOpaiitr  [caiit]. — URL:

https://urait.ru/bcode/473118

7. Ilonoensckuii, B. B. IIporpammupoBanue. bazoBbiii kypc C# : yueOHUK AJis
cpeanero mnpodeccuoHanbHOro o6Opa3oBanusa / B. B. I[logOGenbckmit. — Mockaa :
M3marensctBo [Opaiit, 2020. — 369 c. — (IlpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-11467-6. — TekcT : anekTpoHHbIH // OOpa3oBarenbHas miargopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/456697

8. [MudpoBas sxoHOMHUKA : y4eOHUK ; Poccuiickuii ToCyaapCTBEHHBIM
YHUBEPCUTET mpaBocyaus. — MockBa : POCCHICKUI TOCY1apCTBEHHBIN YHUBEPCUTET
npaBocyausi (PT'VII), 2023. — 288 c.— URL: https://biblioclub.ru/index.php?
page=book&id=717599

9. UYepnakos, 1. B. OcHOBBI mporpaMMHUpOBaHuUs : Y4€OHUK U MPAKTUKYM JIJIsI
cpeaHero mpodeccuoHanbHoro oopazoBanms /  U. B. YUepmakoB. — Mockaa :
M3narensctBo IOpaiit, 2021. — 219 c. — (IIpodeccuonanbHoe oOpa3oBaHUE). —
ISBN 978-5-9916-9984-6. — Texkct : anexkTponHsIil // ObpazoBarenbHas miargopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/470969

10. FOpuueB /[I. Reverse Engineering nns nHaumnatomux. Creative Commons
«Attribution-ShareAlike 4.0 International» (CC BY-SA 4.0). 2017. 1054 c.
https://vk.com/doc145613276 462687714?hash=a22d9%felelfcf61db9
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https://urait.ru/bcode/470969
https://vk.com/doc145613276_462687714?hash=a22d9fe1e1fcf61db9

3.3 O0mue Tpe0OBaHNMS K OPraHU3alUM 00Pa30BaTEIbHOI0 MPOLEcCca

OCBOEHHIO TaHHOT'O MEXJMCLUUITIMHAPHOTO Kypca JOJHKHO IMPEAIIECTBOBATh
YCBOGHHE 3HAHHWM, YMEHUW U HaBBIKOB mpodeccHoHanbHbXx Moxayns [IM.O1
«BpinoaHeHue cOOpKU, MOHTaXKa U I€MOHTaXa 3JIEKTPOHHBIX YCTPOUCTB U CUCTEM B
COOTBETCTBHM C TEXHUYECKOW JIOKYMEHTAIUECH.
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUA

MEKAUNCHOUIIVIMHAPHOI'O KYPCA

PesyabTaTsl
(ocBoennble 1K)

OcHOBHbBIE MOKA3aTeJIN OIEHKH
pe3yabTara

q)OpMBI H METObI
KOHTPOJIA H OHCHKH

IIK 4.1. CocrtaBnaTh
ITOPUTMBI U
CTPYKTYPBI
MIPOrpaMMHOTO KOJia
TS
MHUKPOIPOIIECCOPHBIX
CHCTEM

- IPaBUIILHOCTh HAITUCAHUS
IPOTPAMMHOTO KOJIa C MCIIOJIb30BaHHEM
S3BIKOB IIPOIPAMMHUPOBAHUS;

- IPaBUIILHOCTH OPOPMIICHHS
IPOTrPaMMHOTO KOJIa B COOTBETCTBHUH C
yYCTaHOBJICHHBIMH TPEOOBAHUSIMU;

- BEpHOE OCYIIIECTBJICHUE MPOBEPKU U
OTJAJIKA IPOTPAMMHOTO KOJIa;

- BEpHOE COCTaBJICHUE MPOTPaMMBbl Ha
SI3BIKE TIPOTPAMMUPOBAHHUS JUIST
BCTPAauBAEMbIX CUCTEM;

- IPaBUIILHOCTH TPHMEHEHHSI
CTaHJAPTHBIX AITOPUTMOB U
KOHCTPYKIMH S3bIKa
pOTrpaMMUPOBAHUS;

- IPaBUWJIBHOCTH BbIOOpA
MHUKPOKOHTPOJUIEPA IJIs1 KOHKPETHOMN
3aJ1a9i BCTPAaUBAaCMOMN CHCTEMBI;

- IPaBUJIBHOCTD BBITOJIHEHHUE
TpeOOBaHUS TEXHHUYECKOTO 3aJaHHUs IO
IPOTrpaMMUPOBAHUIO BCTPABAEMBbIX
CHCTEM;

- IPaBUIIBHOCTb ONPEIEICHUS
Ha3HAUCHUS W PUHITHUITA JEHCTBUS
coctaBHbIX 0;10k0B MIIC 1 uX pexxuMoB;
- BEPHOE OIpE/EICHUE COCTaBa
MHUKPOKOHTPOJUIEPA, HA3HAYEHHS €r0
(GyHKIIMOHATIBHBIX OJIOKOB;

- IPaBUIBLHOCTH UCIOJIB30BAHUS
CHUHTaKCHCa U OCHOBHBIX KOHCTPYKIIUH
SI3bIKA TIPOTPAMMUPOBAHMS JUIs
BCTPANBAEMOU CUCTEMBI;

- IPaBUIBLHOCTH MOHUMAHUS CTPYKTYPBI
TUIIOBOI BCTpanBaeMoO CHCTEMBI Ha 0a3e
MHUKPOKOHTPOJUIEPA U OpraHu3aluu
TaKUX CUCTEM;

- IPaBUJIBHOCTH BBIOOpA METO1A
POTPAMMHOM peai3aliy THIIOBBIX
GyHKUMH yIpaBIeHUs;

- IPaBWJIBHOCTH BbIOOpaA crioco0a
HOJKJIIOUEHUS CTaHJAAPTHBIX U
HECTaHAAPTHBIX POTPAMMHBIX
6ubnMoTEK Mpu pa3padboTKe
IPOTPAMMHOTO KOJIa

TectupoBanue.

Y CTHBIA B THCHhMEHHBIN
orpoc.
JleMOHCTpalMOHHBIN
3K3aMEH.

Brimonnenus

WHUBUY JIbHBIX
JNOMAaIIHUX 3aJIaHUIl.
DKcnepTHOE HAOII0IeHUE
BBITIOJTHCHHUSI
1a00paTOPHBIX PadoOT.
OrieHka pernieHus
CUTYaIlMOHHBIX 33/a4.
Ornenka mporiecca u
PE3yIAbTAaTOB BBIMOJHEHUS

BUJIOB pabOT Ha MPaKTHUKE.

3amura oT4eTa o UToram
BBITTOJTHEHHBIX
1a00paTOpHBIX paboOT

11K 4.2.
IIpoexTHPOBaTEL K

- IPaBUWJIBHOCTH Pa3pabdO0TKH MPOLIETYP
[IPOBEPKU PaOOTOCIIOCOOHOCTH

TectupoBanue.
Y CTHBIN U TMCBbMEHHBIN
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MIPOTPaMMHPOBATH
BCTpanBaeMble
CHCTEMBI U
UHTEpQEHChI
000pyI0BaHUs C
UCTOJIb30BaHUEM
SI3BIKOB
IPOrpaMMUPOBAHUS

MPOrPaMMHOTO 00ECTICUeHUS;

- MPaBWJIBHOCTH Pa3pabOTKH TECTOBBIX
HAaOOPOB JaHHBIX JIJISl POTPAMMBIL;

- IPABUJILHOCTD MPOBEACHUS MPOLETYPbI
TECTUPOBAHUA U OTJIAJKH BCTPAUBAEMbIX
CUCTEM Ha 0a3e MUKPOKOHTPOJIEPOB;

- IPABUJIBHOCTH OCYLLIECTBICHUS
pedakTopuHra ¥ ONTUMHU3AUH
MPOrPaMMHOTO KOJIa TIOJT TpeOOBaHUS
BCTPANBAEMOU CUCTEMBI;

- IPaBUJIBHOCTh HAXOXKICHUS OLTHOOK B
MIPOTPAaMMHOM KOJI€ JIJIsi BCTPauBaeMOil
CHCTEMBI;

- BEpPHOE OLICHUBAHUE CTETICHU
KPUTHYHOCTH OMIMOOK B KOJIE
MIPOTPaMMBbl;

- IPABUJILHOCTD OIPEIEICHUs BUIA U
Ha3HAYCHMSI MPOTPAMMHOTO 00eCTICYCHUS
JUTSE pa3paboTKy IPOrPaMMHOTO
obecrieueHus 17151 BCTPAauBaEMbIX CHCTEM;
- IPABUJIBHOCTH PUMEHEHHS METOJ0B
TECTHUPOBAHUS U CIIOCOOOB OTIA/IKH
BCTPAUBAEMBIX CUCTEM;

- BEPHOE ONPEIECIICHUE TPUINH
HEUCTPAaBHOCTEH 1 BO3MOXKHBIX COOEB
IPOrPaMMHOIQ KOJId

orpoc.
JleMOHCTpalMOHHBIN
9K3aMEH.

Brimonnenus
WH/IMBUYaTbHBIX
JNOMAaIIHUX 3aJIaHUil.
DKkcnepTHOE HAOII0IeHUE
BBITTOJTHEHHS
1a00paTOPHBIX PadOT.
OreHka penreHus
CUTYaIlMOHHBIX 3aj1ay.
Ornenka mporiecca u
pEe3yJIbTAaTOB BHIIIOJIHEHUS
BUJIOB pabOT Ha MPaKTHUKE.
3ammra oT4eTa o UToram
BBITTOJTHEHHBIX
1a00paTOpHBIX paboOT

cDOpMI:I U MCTOAbI KOHTPOJSI W OLCHKH PC3YJILTATOB O6y‘1€HI/IH JOJIDKHBI

ITO3BOJIATH

MIPOBEPSITH
npoeccCHOHaNbHBIX KOMITETECHIIUM,

y oOyyaroumuxcsi He

00eCeyrnBaroIMX UX YMEHHE.

TOJILKO
HO W pa3BUTHE OOMMUX KOMIICTCHIIUA U

c(hOpMHPOBAHHOCTh

Pe3yabTaTrsl (0OCBOEHHbIE

OcHOBHBIE TOKA3ATEJH OLEHKU

DopMbI U METOABI
KOHTPOJISI U

OK e3yabTara
) pesy OIIEHKH
- 000CHOBaHHOCTh IIOCTAHOBKU LEJH
OK 01. Boibupats crioco0Obl He,
BHIOOpAa W TPUMEHEHUS METOJIOB H
pelieHus 3a1a4y
. crocoboB perieHus npodeccruoHanbHbIX | MHTEpnperanus
npoQeCCuOHAIBHON
3ajady; pE3yIIbTaTOB
JeSITeIbHOCTH .
- aJeKBaTHas OICHKA W CaMOOIICHKa | HaOrOIeHUN 3a
TIpUMCHHTC]IEHO 3¢ (}HEeKTUBHOCTH M KaueCTBa BHIMOJIHEHHUS | A€ITEIbHOCTHIO
K pasitiiHbIM KOHTCKCTaM po(hecCHOHANBHBIX 3a7a4 oOydaromierocss g
OK 02. Hcnons3oBath IIpoLiecce OCBOCHUS
COBpEMEHHBIE cpeacTna o0Opa3oBaTesIbHOI
- UCTIOJTb30BaHUE Pa3TMYHBIX
MOWCKa, aHaJM3a MIPOTPaAMMBI.
HUCTOYHUKOB, BKJIIOYas DIEKTPOHHBIE
u MHTEPIIPETALINH DKcnepTHoe
pecypcel, Memuapecypcbl, HWHTepHeT-
uH(pOopMaIuy, HaOJIIOAeHUE u
peCypchl, TEepUOAUYECKUE H3TaHHS IO
u nH(pOpMaLMOHHbBIE OIICeHKA Ha
CICIUATEHOCTH TUTST penIeHus
TEXHOJIOTUH JIJISl BBITIOTHCHHUS 1abopaTOPHBIX
.. | mpodeccuonanpHBIX 3304
3amady  1podecCUOHATBHOM 3aHATHUAX
JICATEIEHOCTH
OK 03. [InanupoBath | - AeMOHCTpanusi OTBETCTBEHHOCTH 3a
1 DPCATM30BEIBATE | IPUHATHIC PEIICHUS
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coOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE  DPAa3BHUTHE,
MPEIIPUHIMATEICKYIO
JesTeTbHOCTD

B npodeccuoHaabHOU cdepe,
UCMOJb30BaTh  3HAHUSA IO
(UHAHCOBONH  IPaMOTHOCTH
B PAa3JIMYHBIX KU3HEHHBIX

- 00OCHOBaHHOCTH CaMOaHaj M3a |
KOPPEKIMsT PEe3yIbTaTOB COOCTBEHHOM
paboThI

U paboTaTh B KOJJIGKTHBE M
KOMaH1e

CUTVAIIHIX
OK 04. DddexTuBHO | - B3auMoAeHcTBHE C OOYYAIOIIUMHUCH,
B3aMMOJICHCTBOBATh Ipero/IaBaTeIsIMH,

- 00OCHOBaHHOCTb aHaiu3a paboThHI
YWIEHOB KOMAH/ILI (IOAYNHEHHBIX)

OK 05. OcymecTBisrh
YCTHYIO U IUCHbMEHHYIO
KOMMYHHKAITUIO

Ha TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit  depepanuu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOIO

M KYJIBTYPHOI'O KOHTCKCTA

-TPaMOTHOCTb YCTHOHN
Y MUCbMEHHOW peyH,
- SICHOCTb dbopmynupoBaHus

U U3JI0KEHUST MBICIIEN

OK 07. ConelicTBOBaTh
COXPaHEHHUI0 OKPYKaroIIeh
CpeIIbl, PECypCcOCOepeKCHHIO,
MIPUMEHSATH 3HAHUS

00 M3MEHEHUHN KIMMAaTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BOJICTBA, 3P (HEKTUBHO
JIENCTBOBATH

B UpE3BLIYANHBIX CUTYAIIX

- 3¢ (hEeKTHBHOCTH BBITIOTHEHHUS ITPABUIT
TEXHHUKHU 0€30MacHOCTH

1 OXPaHbI TPYJIa BO BpeMs yUeOHBIX
3aHATHH, PU TPOXOXKICHUH YICOHOU
Y IIPOU3BOJACTBEHHOM MPAKTHK;

- 3HaHHE U UCTIOJIb30BaHUE
pecypcocOeperaromux TeXHOJIOTU B
00J1aCTH IEKTPOHUKU U
IpUOOPOCTPOCHHUS

OK 09. ITonp3oBaThCs
poQeCCuOHAIBHON
JOKYMEHTAIMel Ha
roCyJapCTBEHHOM H
MHOCTPAHHOM SA3BIKaX

- 3(ppeKTUBHOCTH UCIIOIB30BAHMS

B IIpO(heCCHOHANIBHOM J1eATENbHOCTH
HEOOXOIUMO TEXHUYECKOM
JOKYMEHTAIlUH, B TOM YHCIIC Ha

HHOCTPAHHOM A3bIKC

Kpurepuu oueHnox

OneHKa WHAMBUIYATBHBIX O0pa30BaTEbHBIX JTOCTHXKCHHH IPOU3BOJIUTCS B
COOTBETCTBUU C VHUBEPCAITHLHON IKAJION:

IIpouent KayecTBeHHas1 OlleHKA HHIMBUAYAJbHBIX
pe3yaIbTAaTUBHOCTH 00pa3oBaTebHbIX JIOCTHKEHHU
(IpaBHJIBHBIX OTBETOB) 0211 (0TMETKA) BepOaJIbHBII aHAJIOT
90 = 100% 5 OTJIMYHO
80 + 89% 4 XOPOI110
70 = 79% 3 YJIOBICTBOPUTEILHO
Menee 70% 2 HEYJIOBJIECTBOPUTEILHO

DopmMa KOHTPOJISA
pe3yJbTaToB

o0vueHus

Kputepun oneHKHU pe3yabTaTOB
o0yueHust
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IIposepounas,
KOHTPOJIbHAS
pabota

— «OTJHMYHO» BBICTABISIETCS OOydaromemycsi, eciu paboTa BBIOTHEHA
MOJIHOCThIO, WJIM B HEH WMEIOTCS HECYIICCTBCHHBIE OINMOKW; Ha
KaueCTBEHHbIE U TEOPETHUYECKHE BOIPOCHI J1aH MOJHBIN, MCUYEPIBIBAIOIIHIA
OTBET JIMTEPATYPHBIM S3BIKOM C COOIIOJIECHUEM TEXHUYECKOW TEPMUHOIIOTUN
B OIpENEJIeHHON JIOTHYECKOW IOCJIeJOBATEIbHOCTH, MPHUBOJIUT HOBBIE
MPUMEPHI, YCTAHABIMBACT CBS3h MEXKAY HM3Yy4aeMbIM M PaHEe H3yUYeHHBIM
MaTepHUajIoM IO KypCy, yMEeT IPUMEHHUTh 3HaHUS B HOBOM CUTYalIUU;

— «XOpOIIO» BBICTABIsIETCS oOOydaromeMycs, eciu padoTa BBINOJHEHA
IIOJIHOCTRIO MIIH He MeHee ueM Ha 80 % oT oObeMa 3a1aHus, HO B HEH HMCIOTCS
HEJOYEeThl M HECYIIECTBEHHbIE OIIMOKH; OTBET Ha KAayeCTBEHHbIE U
TEOPETUIECKHE BOIIPOCHI YIOBJICTBOPSIET BBIIIICTICPEUYHUCIICHHBIM
TpeOOBaHUSM, HO COJCPKUT HETOYHOCTH B H3JIOKEHUH (DAKTOB,
OTIpesieNICHUH, MOHATHH, OOBSICHEHUN B3aMMOCBS3CH, BBIBOJIAX M PEIICHUU
3a/1a4; ydaliuiicss UCTBITHIBACT TPYIHOCTH B MPUMEHEHUU 3HAHWNA B HOBOU
CUTYyallid, HE B JOCTATOYHOW MEpe WCIOIB3YET CBS3H C paHee W3YYCHHBIM
MaTepHUaIOM.

— «YIOBJIETBOPUTEIHHO» BBICTABISECTCS O0YUAIOIIEMYCs, €CITH BBITIOJIHEHA
B OCHOBHOM BEpHO (00BEM BBITIOJTHEHHOW YaCTH COCTABISIET HE MeHee 2/3 oT
o01m1ero o0beMa), Ho AOMYIIEHBI CYIIeCTBEHHbIE HETOUHOCTH;, 00yJarouiics
oOHapyXMBaeT TIOHMMaHWE YydYeOHOro Marepualia MpH HEIOCTATOYHON
MOJIHOTE YCBOEHUS TMOHITHM ¥ 3aKOHOMEpPHOCTEW; YMeeT MPHUMEHSThH
MOJIyYCHHBIC 3HAHWS TPU PEHICHUH TPOCTHIX 3a/Jad C HCIIOJb30BAHHEM
TOTOBBIX (JOPMYJI, HO 3aTPYyJHSETCS MPU PEIICHUH KayeCTBEHHBIX 3a/ad U
CJIO’KHBIX KOJIMYECTBEHHBIX 3a/1a4, TPEOYIOMUX mpeodpa3zoBanus GopMyir.

— «HEYJOBIIETBOPUTEIHHO» BBICTABIsIETCS oOydaromeMycs, eciiu paboTa B
OCHOBHOM H€ BBITIOJTHEHA (00beM BHITIOJTHEHHOU YacTu MeHee 2/3 oT o01iero
o0beMa 3a/1anusl); 00yUJarOIIMIACS TOKa3bIBACT HE3HAHNE OCHOBHBIX MOHSATHH,
HEMOHMMAaHHUE W3YYEHHBIX 3aKOHOMEPHOCTEH W B3aMMOCBS3CH, HE yMeeT
peIIaTh KOJIMYSCTBEHHBIC U KAUCCTBCHHBIC 3Q/IaUH.

TecTupoBaHue

OrnennBaercsa b depeHIIMPOBAHHO B COOTBETCTBUH C KPpUTCPUAMU OILICHOK

VYcTHbI onpoc

— OTJMYHO» BBICTABISETCA OOy4YarOIIEMyCsl, €CIM OH IOJHO PacKpbLI
collepkaHue Marepuaia B o0beMe, MPeIyCMOTPEHHOM MpPOTpamMMON;
U3JI0KUJT MaTepuall T'PAaMOTHBIM SI3bIKOM B OIPEIEICHHON JIOTHMYECKOM
MOCIIeI0BATEIHHOCTH, TOYHO UCIIONB3YS MaTeMaTHYECKYIO u
CIEIUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY; TIPABUJIHLHO BBITIOTHUI
rpaduyueckoe u300pakeHHe U UHbIE YEPTEKU U TpaUKH, COMyTCTBYIOIINE
OTBETY; IIOKa3ajJl YMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKUE IIOJIOKEHUS
KOHKPETHBIMH TpHUMEpamMH, MPUMEHSITh WX B HOBOM CHUTyallud TpuU
BBINIOJTHEHUH [TPAKTUUECKOT O 3aJJaHUs; IPOIEMOHCTPUPOBAJ YCBOCHHUE paHee
M3YYEHHBIX COITyTCTBYIOLIUX BOMPOCOB, CPOPMUPOBAHHOCTH U YCTOHUNBOCTH
WCTIOJIb3YEMBIX IIPY OTBETE YMEHHUI U HABBIKOB; OTBEYAJI CAMOCTOSTENILHO 0e3
HaBOJISIIIIUX BOIIPOCOB.

— «XOpOIIO» BBICTABISETCS OOYyYArOMIEMYCs, €CIM OTBET MMEET OJHMH W3
HEJOCTAaTKOB: B M3JIOXKEHUM [JOMyIIeHbl HeOosbliue Mnpolessl, He
WCKa3MUBIIME JIOTUYECKOTO U WH(OPMAIMOHHOTO COAEpKAaHHs OTBETa; HET
OTpEICIEHHOW JIOTUYECKOW I0CIIEIOBATEIbHOCTH, HETOYHO HCIIOJIb3YEeTCs
MaTeMaTH4ecKass M CIHeMUANIU3HpPOBAHHAS TEPMUHOJOTHS W CHMBOIIUKA;
JIOTYIIEHbl OJWH-/IBa HEJOYeTa IMPH OCBELIEHUH OCHOBHOI'O COJEP KAHUSA
OTBETa, UCTIPaBICHHBIC TI0 3aMEUAHUIO MPEIoAaBaTess; JOMYIIEHbl OIMOKa
niu 0oJiee IByX HEJIOUETOB MPU OCBELIEHUH BTOPOCTENEHHBIX BOIIPOCOB WIIH
B BBIKJIQJKaX, JIETKO MCIPABJICHHbIE 10 3aMEYaHUI0 WM BOMPOCY
IIpenojaaBaTess.

15



— «YOBJIETBOPUTEIHHO» BBICTABISACTCA 00yUalOIIEMYCsl, €CIIM HEMTOJIHO WIN
HETIOCIIEI0BATENILHO PACKPBITO COAEPKaHIE MaTepUaa, HO IoKa3aHo olIiee
[IOHMMaHHE BOIIPOCA, MMEIHUCh 3aTPYAHEHUS WIM JONYIIEHbl OIIMOKH B
OIIPEICTICHUN MOHATUHN, HCIOIb30BAaHUM TEPMUHOJIOTHM, 4YepTexax, OJOK-
CXEM M BBIKJIaJIKaX, UCIIPABJICHHBIE [10CIIE HECKOJIBKUX HABOJSAIIMX BOIIPOCOB
npenojaBaTens; oOyJarolUiics He CHpPaBUIICS C NPUMEHEHHEM TEOpUH B
HOBOHM CHTyallud IPU BBIMOJHEHUM MPAKTHYECKOTO 3aJaHMsl, HO BBIIOIHUI
3a7laHusl 00SI3aTEIBHOIO YPOBHS CJIOKHOCTH 110 JIAHHOM TeMme; NpH 3HAHUU
TEOPETUYECKOI0 MaTepHaja BbISBIEHA HEJOCTAaTO4YHAs C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

— «HEYJIOBJIETBOPUTEIBHO»  BBICTABIIAETCS OOydaroLIEeMyCsl, €CId He
PacKpbITO OCHOBHOE COJEp)KaHUEe Y4yeOHOro marepuana; OOHapyKEHO
HE3HAHHE WM HEMOHUMaHKe 00yJaronmMes 00JbIIei ik Hanbosee BaxKHOM
4acTu y4yeOHOro MaTepualna; JOMYyLIEHb! OIIMOKH B ONpPEAEICHUN MOHATHH,
IPU HUCIMOJIb30BAHUM TEPMHUHOJIOTHH, B YepTexax, OJOK-CXeMaX U HHBIX
BBIKJIQZIKaX, KOTOpbIE HE HCIPABIEHbl IOCIE HECKOJIBKMX HaBOJSIINX
BOIIPOCOB NPENOIABATENS.
JlaGopaTopHas — «3aYTEHO» BBICTABIIAETCS 00YyYaIOLIEMYCsl, €CIM: OH IMPOJAEMOHCTPUPOBAI
pabora IIOHUMAaHHUE TEOPETUYECKON OCHOBBI PAOOTHI; BBHIMOIHUI JKCIEPUMEHT Oe3
HapyLICHUH TEXHUKU O€30MacHOCTH; MOIYy4YHMI M KOPPEKTHO oOpaboTan
pe3ynbTaThl U3MEPEHU; 0GOPMUI OTYET B COOTBETCTBUU C TPEOOBAHUSIMHU
(ecTh 11€7Ib, METO/BI, PACYETHI, BBIBOBI); CMOT OTBETUThH HA BOIIPOCHI IO TEME
paboTHI.

— «HE 3a4YTeHO» BBICTABISETCA OOy4YaroLIEeMycCsi, HMELEMy TIpyOble
HapyLICHUs. TEXHUKH O€30M1aCHOCTH; HEBBIIOIHEHUE SKCIIEPUMEHTa WU
HEBEpHbIE Pe3yJIbTAaThl; OTCYTCTBUE OTYETA UM BHIBO/IOB; HE3HAHHE TEOPUU U
HECIIOCOOHOCTh OTBETUTh HA BONPOCKL.

Kpurepun oueHkn npomMeKyTO4YHOM aTTECTALNU:

- 90 + 100% — OLIEHKH “OTIMYHO"* 3aCTYKUBACT 00yUAIOIIUICS, OOHAPYKUBIIHUMA
BCECTOPOHHEE, CHCTEMATHYECKOE U INIyOOKOE€ 3HaHHE Yy4eOHO-IPOrpaMMHOIO
MaTepuasia, yMEHUE CBOOOHO BBIMOIHATE 33JIaHUsA, TPEAYCMOTPEHHBIE TPOTrPaMMOii,
YCBOMBILIHWM OCHOBHYKO M 3HAaKOMBIM C  JIONOJIHUTEIBHOW  JIMTEPATypOU,
peKOMeHJ0BaHHOU mporpammoi. OneHka “OTIIMYHO* BBICTABISETCS 00YyUYarOIIUMCS,
YCBOUBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHSTHUH [IHUCHUIUIMHBI B MX 3HAYEHUU IS
npuoOpeTaemoil npodeccuu, NPOsSBUBIIMM TBOPUYECKOE CIIOCOOHOCTH B MOHUMAHHH,
U3JI0KEHUH U UCTIONBh30BaHUU YU€OHO-TIPOrPaMMHOI0 MaTepuaa.

- 80 + 89% — olIeHKH “XOpOoIIo* 3acIy>XKHUBAET 00yJaroNuiicsi, 0OHAPYKUBIIIHIA
[OJTHOE€ 3HAaHHME Y4eOHO-NPOrpaMMHOIO MaTepuaia, YCHEIIHO BBIMOJHSIOMINN
IIPEAYCMOTPEHHBIE B NpOrpamMMe 3aJaHus, YCBOMBIIMM OCHOBHYIO JHUTEPATypYy,
peKOMEeHI0BaHHYI0 B Tiporpamme. OreHKa “XOpomio* BBICTABISIETCS 00yJaroIIMMCs,
MOKA3aBIIMM CHCTEMaTUYECKUI XapaKTep 3HaHUM 110 JUCLMIUINHE U CIOCOOHBIM K UX
CaMOCTOATENIbHOMY TOIOJHEHUI0 M OOHOBJIEHUIO B XOJ€ JalbHEHIIed y4yeOHOU
paboThl ¥ NpoheCcCUOHANBHON JeATEIbHOCTH.

- 70 + 79% — oueHKH ‘“‘yIOBJIETBOPUTEILHO® 3aClyKUBAET OO0YydYaroNIUMCS,
O0OHapy>XMBIIMK 3HAHUS OCHOBHOI'O Y4e€OHO-IMPOrpaMMHOrO0 Marepuaia B oObeme,
HE0OX0IMMOM JJI JanbHeiIen yueObl U mpeacTosieil padoThl MO CHEUaTbHOCTH,
CIIPABIAIOLIMICA C BBINOJHEHUEM 33JaHUN, NPEAYCMOTPEHHBIX MPOrPaMMON,
3HAKOMBIA C OCHOBHOH JINTEPAaTypoi, PEKOMEHAOBaHHOM mporpammoin. OleHka

16



“yIOBIETBOPUTEIHLHO BHICTABIISECTCSA O0yUYarOIIMMCS, JOMYCTUBIITUM MOTPEITHOCTH B
OTBET€ Ha OJK3aMEHE W TNpPU BHINOJHEHUH HK3aMEHAIIMOHHBIX 3aJaHUi, HO
o0nagaronMM HEOOXOJUMBIMU 3HAHUSAMH JUISI UX YCTPAHEHHS IOJ PYyKOBOJCTBOM
IIPENOAABATEIS.

- wMeHee 70% — oumeHkKa  “HEYJOBJIETBOPUTEIBHO®  BBICTABJIACTCS
oOyuaronemMycsi, OOHapYKHMBIIEMY TMpoOeibl B 3HAHUSIX OCHOBHOTO YueOHO-
OporpaMMHOr0  MaTepuana, JOMYCTHBIIEMY MPUHIMIHAIbLHBIE OIIUOKH B
BBITIOJTHEHU U PEAYyCMOTPEHHBIX IpOrpaMmon 3a1aHU M. OueHka
“HeyNOBIETBOPUTENLHO CTAaBUTCS OOYYaIOIIMICS, KOTOPhIE HE MOTY MPOJIOJIKUTH
oOy4yeHHe WU MNPUCTYNUTh K TPO(ECCHOHATBHON NeATeTbHOCTH IO OKOHYAHUU
TEXHUKyMa 0e3 JOMOTHUTENbHBIX 3aHATUN 10 COOTBETCTBYIOIIEH JUCITUTUIHHE.

JInst OCyIIECTBIEHUS TEKYIIEro KOHTPOJSI W MNPOMEXKYTOYHOM aTTecTaluu
uCroyib3yercst uHbopManus u3 0aHKa KOHTPOJIBHO-U3MEPUTEIHHBIX MAaTepUajoB,
xpansiuuxcs B [ILK, koTopele nepuoandecku 0OHOBISIOTCS.
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5. ®OHJbI OHEHOYHbBIX CPEJACTB
6 cemecTp 00yueHusi. PopmMa KOHTPOJIA - «IK3AMEH»

1. Haiite onpenenieHre BCTpauBaeMoil cuctemsl. [lepeuncnure e€ KitoueBbie
0COOCHHOCTH Y NPUBEIUTE MPUMEPHI TPUMEHEHHUS.

2. Yro takoe mukpokonTposuiep (MK)? Uem oH NpUHIIMIUATBEHO OTIMYAETCS OT
Mukpornpoueccopa (MII)?

3. Onmmunre K1acCUYecKyro I'apBapIcKyl0 apXUTEKTYpy M €€ IPEeUMyIIeCTBa
JUTISI MUKPOKOHTPOJLJIEPOB.

4. HazoButre u  oxapakTepu3yiiTe OCHOBHBIE  DJIEMEHTHI  sjipa
MUKpOKOHTpoJuiepa: AJIY, peructpbl o00IIero Ha3HA4YE€HHs, PETHCTP COCTOSHUS
(Status Register).

5. Uro Takoe TakTOBas 4acTOTa MHKpOKOHTpoiuiepa? Kak oHa BiuseT Ha
POU3BOJAUTENLHOCTH U HEpronoTpedieHue?

6. Onumure Ha3HaueHMEe W TNpUHIUI pabotel crteka (Stack Pointer) B
MUKPOKOHTPOJUIEPE.

7. Hatite onpenenenue npepoiBanusiM (Interrupts). Onummre Uk oOpaboTKH
pepbIBaHUs.

8. OObsicHMTE Ha3Hau€HWE KIIOUYEBBIX CIIOB static, volatile u const mpu
IPOrpaMMUPOBAHUU IS MUKPOKOHTPOJIEPOB.

9. Kak opranuzoBatb 00paOOTKy mpepbiBaHUs B cpene pazpadotku ans MK?
Onuuute cTpykTypy QyHKIMH-00padoTurika npepbiBanus (ISR).

10. [nst yero Hy>KHBI U KaK UCIOJIB3YIOTCS AUPEKTUBHI Mpenpolieccopa #define
u #include B npoektax ans MK?

11. Yro takoe OutoBbie onepanuu (Macku)? [IpoaeMoHCTpupyiiTe Ha IpUMEpe
YCTaHOBKH, COpOca M HHBEPCUH OTIECIBHOTO OUTa B PETUCTPE.

12. Hamumure xon dyHkuuu Ha s3pike C as peanus3anuu MpOrpamMMHOM
3a7IepKKH (HAIpUMED, C UCIIOJIb30BAHUEM BJIOKEHHBIX ITUKIIOB).

13. OOBsicHUTE pa3HUILy MEXK]Ty UCTIOIb30BaHUEeM THMa JaHHbIX int Ha [1K 1 Ha
MK. IToueMy Ba)KHO UCHOJI30BATH THUIIBI C SIBHO 33IAHHOM Pa3psAIHOCThIO (HAPUMED,
uint8 t, intl6_t)?

14. OnumuTe Ha3HAYEHUE, PEKUMBI PA0OTHI U CTPYKTYPY PETHMCTPOB OOILETO
nopta BBoja/BeiBosia (GPIO).

15. Uro Ttakoe mnoarsruBatroumii (pull-up) um craruBarommii  (pull-down)
pe3uctopsl? I yero oHu ucnonb3yrrcs B muHusx GP1O?

16. OnumuTe NpUHITUIT PaOOTHl U OCHOBHBIE PEXKUMBI TATMEPOB-CUETUNKOB B
MUKPOKOHTPOJUIEPE.

17. Jdns vero ucnonb3ytorcs pexxkumbl [LIMM (PWM)? Onummute npuHIuUn
dbopmupoBanus [IIMM-curnana ¢ moMoIispko Taiimepa.

18. Uto takoe ALIIT? OnummmTe NpUHIUII €ro paboThI, MEPEUUCIIUTE KIIFOUEBHIC
napamMeTpsl (pa3psAHOCTh, YaCTOTA TUCKPETU3AIMHU, OTIOPHOE HAIIPSIKEHUE).

19. Onumure npuHIUI pabOThl  ACHHXPOHHOTO  IOCIIEI0BATEIBHOTO
untepderica UART (USART). HazoBute oCHOBHBIC TTapaMeTpPhI ISl €TO HACTPOMKH.
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20. Yem TakTHpoBaHue NepudEepUITHBIX MOIYJICH OTINYAETCS OT TAKTUPOBAHUS
snpa? Jlns 4wero HyXKHBI Tak Ha3bIBaeMble «OWTHI paspemieHus» (enable bits) B
peructpax nepudpepun?

21. Onumure NpUHUMI pabOThl, CTPYKTYPY MAKETa U OCHOBHbIE OCOOEHHOCTH
untepdeiica [2C (TWI).

22. OnuuuTe NpUHUUI paboThl, CTPYKTYPY KaJpa U OCHOBHbIE OCOOEHHOCTH
untepdeiica SP1. Yem on ortinuuaercs ot [2C?

23. Yto Takoe 1-Wire unrepderic? Onummre ero OCHOBHbIE TPEUMYILIECTBA U
HEJOCTaTKH.

24. B 4em pasnHuna Mexay nporokonamMmu CAN u LIN? I'me oHu
IPEUMYILECTBEHHO TPUMEHSIOTCS?

25. Knaccudunupyite OCHOBHBIE THUITBI IATYUKOB (IIM(PPOBHIE, AaHATIOTOBLIE) U
MPUBEIUTE MPUMEPHI KAXKJA0T0 TUIIA.

26. Kak mNOAKIIOUUTH AaHAJIOTOBBIM JaTYMK (HAmpuMep, TEPMUCTOP) K
MUKPOKOHTpoJuiepy? ONUIINTE LENOYKY U3 CUTHAIBHOIO TPAKTA.

27. Onuiure NpuHIUN padoThl U cioco0bl nokIoYeHuss kK MK Mexanndeckux
KHOIOK. B yeM npo0Onema npede3ra KOHTAaKTOB U KaK €€ peluThb?

28. HazoBuTe OCHOBHBIE CTIOCOOBI YIIPABJICHUS MOIIIHOM HAarpy3Kou (Hampumep,
AJIEKTPOJIBUraTENEM MOCTOSHHOTO TOKa) ¢ moMolibio MK.

29. Uto Ttakoe peanbHOe Bpemsi (Real-Time) B KOHTEKCTE BCTpanBaeMBbIX
cucrem? [laiite ompenenenue xectkomy (Hard) m wmsrkomy (Soft) peambHOMY
BpPEMEHHU.

30. Yrto Takoe cynepuuki (super loop) u kakoBsl ero orpanndenusi? Korma ero
MPUMEHEHHUE ONPABAAHO?

31. Jns ywero nyxkusl OCPB (manpumep, FreeRTOS)? HazoBute kiroueBbie
noHsATH: 3a1a4a (task), cemadop (semaphore), ouepens (queue).

32. Yro Takoe xoneunbrii aBroMar (Finite State Machine, FSM)? TlpuBeauTte
IPUMEP €r0 UCIOIb30BAHUS ISl YIPABICHUS YCTPOUCTBOM.

33. Ilepeuncanure U 0OXapaKkTEPU3YHUTE OCHOBHBIE METOJbI OTJIAJAKHA MPOTPAMM
JUTSI MUKPOKOHTPOJIEPOB (CUMYJISIUS, 0TIaqouHblil BeiBoa, JTAG/SWD).

34. Yto takoe BHyTpucxemHbii smynstop (ICE) u JTAG-otnagka? B uem ux
MpEUMyIIeCTBA?

35. Jlnga yero wucmoib3yeTcs Jormdyeckuid ananuzatop? Kakue 3amauum oH
MIOMOTAET PEUIUTh MPHU pa3pabOTKe BCTPAUBAEMbBIX CUCTEM?

36. OnummuTe OCHOBHBIE ATAMbI )KU3HEHHOTO IHKJIA pa3pad0OTKU BCTpAUBaeMO
CUCTEMBI.

37. Yro takoe Watchdog Timer (CtopoxeBoii Taiimep)? J{st uero o HyXeH U
Kak pabortaet?

38. HazoBuTe OCHOBHBIE HCTOYHUKH DJIEKTPOMArHUTHBIX momex (OMII) B
AJIEKTPOHHBIX YCTPOUCTBAaX U CIIOCOOBI 3aIIUTHI OT HUX.

39. Uto Takoe HM3KOYpPOBHEBasi U BBICOKOYPOBHEBAsSI ONTHUMU3ALUS KOAA IS
MK? Ha uto ona HanpaBieHa?

40. OnuiuuTe NPUHLIMIBI OPraHU3alUu dHEprocoeperamux pexumon (Sleep,
Power-Down) mukpokonTposuiepa. Kak BeiBectu MK u3 crstiiero pexuma?
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41. OnumuTte NOpUHIMN padOThl W TPUBEAUTE MPUMEP MCIOIb30BAHUS
anmapaTHOro  MIUPOTHO-UMMYJbCcHOTO  Moaynstopa (Hardware PWM) s
YIPABJIEHHS CEpBOMOTOPOM. UeM oH myuine nporpaMMHoi peanuzanuu [HNUM?

42. Yro takoe DMA (Direct Memory Access) 1 AJi1 4ero OH IpUMEHSIETCS B
MHUKPOKOHTpoJuiepax? Kakoi BBIMTPBI B MPOWU3BOJUTEIBHOCTA OH JAET IO
cpaBHEHMIO ¢ 00paboTkoi nanubsix CPU?

43. Yto takoe «miasatomas semsis» (floating input) y Bxona MK u nmouemy 3to
wioxo? Kak npaBuibHO KOHGUTYpUPOBATh HEUCTIONb3yeMble BbIBOAbI GPIO?

44.  OnummTe NOpUHOUN PabOThl M 00JacTh NPUMEHEHHS KOHTpoJiepa
nBurateneit (nmpaiiBepa) Ha ocHoBe H-mocrta. Kakue nomomHUTENbHBIE 3JE€MEHTHI
00BSI3KM HEOOXOIMMBI /7151 ero 6e3omnacHoi padboTsl ¢ MK?

45. UYro takoe EEPROM wu Flash-namsate B mukpokontposuiepe? B dyem ux
KJIFOUEBOE PA3IMYME C TOUKHU 3PEHHUS [IUKIIOB Mepe3anucu U ckopoctu? s xpaneHus
KAaKUX JaHHBIX Mpe/IHa3HauYeHa Kaxaas u3 Hux?

46. OOwsacuute, uto Takoe Watchdog Timer (CtopoxkeBoii Taiimep). Onumnre
JITOPUTM €r0 UCIOJIb30BAaHUS JIJIs1 BOCCTAHOBJIEHHUS CUCTEMBI mociie cbost (cOpoca mo
NEPETIOTHEHUIO).

47. Yto Takoe 3HeproHe3aBucumas naMsth (Hanpumep, AT24C256)? Onuiure
QJITOPUTM YTEHUS U 3aMUCH JIaHHBIX B TaKyto namsTh 1o muHe [2C.

48. KakoBbl OCHOBHBIE 3TaIlbl U COOOPaKEHHUsI TPU BEIOOPE MUKPOKOHTPOJLIEPA
1utst HoBoro TipoekTa? (Hanmpumep, mpou3BoAuTENLHOCTD, 00bEM MaMsITH, iepudepus,
HEPronoTpedieHne, 1IeHa).

49. Yro Takoe cuctema KOHTpoJisi Bepcuil (Hampumep, Git) u s 4ero oHa
Heo0Xo/1Ma B rpoliecce pa3paboTKH BCTPAauBAEMbIX CUCTEM?

50. Omnumure xonuenmuio «Mutepnera Bemel» (IoT) nmpuMeHUTENBHO K
BCTpamBaeMbIM cucTeMaM. Kakue JomoimHuTeNnbHbIe MOAynu (Hampumep, Wi-Fi,
Bluetooth, LoRa) u mporokonsr (MQTT) wucnons3ytorcs mis peanusamuu [oT-
YCTPOUCTB?

51. OnumuTe OCHOBHBIE 3TAMNbl KU3HEHHOI'O LIUKJIA Pa3pabOTKU BCTPOECHHOIO
[1O (Embedded Software Development Lifecycle).

52.  Yro Takoe TpeOoBaHUS K MporpamMMHOMYy obOecnedeHuto? Kakumu
KaueCTBAMH OHU JOJIKHBI 00J1a1aTh?

53. JlaiiTe ompenesneHue KOHUENUUM V-moaenu. YeM OHa OTJIMYAaeTCs OT
UTEPATUBHON MOJIEIH pa3paboTKu?

54. UYto Takoe TexHuueckoe 3amanue (T3) Ha mporpamMmHOe obecrieueHue?
[Iepeuncinre ero KIOYEBbIE Pa3Ieibl.

55. JIns uero mpoOBOJUTCS aHAJIN3 PUCKOB Ha ATarle MPOSKTUPOBAHUS CUCTEMBI?
[TpuBenuTe MprMepbl TAMUYHBIX pUcKoB B embedded-pa3paboTke.

56. Uto Takoe cuctema kKoHTpoJst Bepewnii (VCS)? Onummre 6a30Bw1ii workflow
paboTsl ¢ Git (commit, push, pull).

57. O6wsichute, uto Takoe Continuous Integration (CI) u kak oHa TpUMEHSETCS
B pa3pabotke BcTpoeHHoro [10.

58. Uto Takoe muarpamma coctosHuii (State Machine Diagram)? I[lpuBenute
npuMep e€ UCIONIb30BaHUS JUIsl ONMCAHUS MTOBEJICHUS YCTPOUCTBA.
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59. Onumure Ha3HAYCHHE W  OCHOBHBIE DJIEMEHTBHI  JHArPaMMBI
nocienoBaTenbHocTel (Sequence Diagram).

60. Uto takoe notokoBas nuarpamma (Flowchart) u nns yero ona ucnonbszyercs
Ipy pa3paboTKe aIropuTMOB?

61. laiite onpenenenre MmoayiapHOCTH Kona. Kakne npenmyiecTsa oHa gaer?

62. Uto takoe anmapatHas abctpakuus (Hardware Abstraction Layer, HAL)?
Kakyto nosib3y oHa IpUHOCHUT MIPH MEPEeHOce Koja Ha IpYyryto miaTtdopmy?

63. OOBSICHHUTE NMPUHIUIT WHKAMCYJISAIUN JaHHBIX M (QYHKIUH B KOHTEKCTE
pa3paboTtku Ha s3bike C (Ha puMepe CTPYKTYP U 3aroJIOBOYHBIX (HaiiioB).

64. Uto Takoe koneuHslit aBroMar (Finite State Machine) u xak on peanuzyercs
B KoJie Ha s13b1ke C?

65. Onumure natrepH npoektupoaHus «Habmomatens» (Observer) u ero
MOTEeHIMAIbHOE TpuMeHeHue B embedded-cucremax (Hampumep, ompoc JaTIUKOB).

66. B dYem 3aKiOYarOTCS OCHOBHBIE OCOOCHHOCTH U  OTPAHUYCHHS
OpOrpaMMUpPOBAaHUs  JUIsl  BCTPAaMBaeMbIX  CHCTEM 1O  CPaBHEHHUIO  C
nporpamMmmupoBanuem Juis 11K?

67. I[Touemy B embedded-pazpaboTke BaXKHO HCIOJIL30BaTh TUIBI JTAHHBIX C
SIBHO 3a/IaHHBIM pazMepoM (uintl6 t, int32 tu T.4.) BMecTo cTanAapTHbIX (int, long)?

68. lns yero ucnonb3dyercs kiarodeBoe ciaoBo volatile? IlpuBenure npumepsl
NEPEMEHHBIX, KOTOPBIE JIOJKHBI ObITh 00BABICHBI Kak volatile.

69. Uto Takoe craTuyeckuil aHammuzaTop Koja (Hampumep, PVS-Studio,
Cppcheck)? Kakue Turbl ominGoK OH OMOTAET BBIBUTH?

70. OObsicaute moHsATHE «KoAupyromue crannaptey (Coding Standards),
Harpumep, MISRA C. Jlng yero oHu HyKHbI?

71. Yro takoe ykazarens Ha ¢hyHKIu0? [IpuBenuTe npumMep ero NCIoib30BaHUs
utst co3ganus callback-mexanmnsma.

72. B uem pasHHIa MEXKIY CTATUYECKON U JMHAMUYECKOUN MAMSTHIO B KOHTEKCTE
MUKpOKOHTpoJuiepoB? IloueMy nuHamuueckoe BbiaeneHue namsatu (malloc/free)
4acTO HE PEKOMEHyeTCs?

73. JlaliTe onpenesieHne onepaluoHHoN cucteMsl peanbHoro Bpemenu (OCPB).
YewMm ona otiimuaerca ot OC o011ero Ha3HaueHU?

74. Uto Takoe BBITECHsIONIAs (preemptive) M KoomepaTuBHas (cooperative)
MHoro3agadyHocTh? Kakas ucnonszyerca B OCPB?

75. Onumute kiroyeBbie 00bekThl OCPB FreeRTOS: 3amaua (Task), cemadop
(Semaphore), ouepens (Queue), mproTekc (Mutex).

76. Jlns yero HykeH TutanupoBmuK 3aaad (Scheduler) 8 OCPB? Uro Takoe
kBaHT BpemeHu (Time Slicing)?

77. Uto takoe B3amMmHOoe uckimoueHue (Mutual Exclusion) m kak mis ero
peaM3anuy UCIOJIb3YETCS MbIOTEKC?

78. Onumure npobiemy B3auMHou OnoxupoBku (Deadlock) u ycnoBus eé
BO3HUKHOBEHHUSI.

79. Urto Ttakoe ouepenb cooOueHui? Kak ¢ e€ MmoMOmIbl0 OpraHM30BaTh
B3aMMOJICWCTBUE MEX]y 3aa4amu?

80. OOBsICHUTE MOHATUE KITPUOPUTET 3aJaUn» U KMHBEPCHS TPUOPUTETOBY. Kak
MO>KHO M30€KaTh UHBEPCUU TPUOPUTETOB?
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81. Omumure monens OSI/ISO. Ha kakom e€ ypoBHE pabOTalOT MPOTOKOJIBI
UART, I2C, SPI?

82. YUrto Ttakoe mnporpaMmublii u amnmapaTHeli UART? B kakux ciydasx
WCTIOJIb3YETCS KAXKIBIN U3 HUX?

83. Onumurte anroput™M oOMeHa JaHHbIMU 1O mKMHE [2C ¢ HECKOJIBKUMH BeJ-
ycTpoicTBamu (slaves).

84. B dem mnpeumMyIiecTBO HMCIOJIH30BAHUS MPOMBIIUICHHBIX IWH JTaHHBIX,
takux kak CAN u Modbus, nepeq UART?

85. Uro Takoe crek mpotokosioB TCP/IP? Kakue nmoampoTokiibl B HETO BXOAAT?

86. Kak opranm3oBarh mnoakitoueHue embedded-ycrpoiictBa k ceTtu 1o
nporokoiy Ethernet?

87. Uro takoe MQTT mpotokon? ONUIINTE €ro ApXUTEKTYpPy «U3AATEIIb-
noamucuuk» (publish-subscribe) u ocHOBHBIE TOHATHS (OpOKEp, TOIHUK).

88. Ilepeuncnure u oxapakTepu3yuTe OCHOBHBIC METOABI OTIanku embedded-
I1O: noruposanue, TpaccupoBka, JTAG/SWD-otnaguuk.

89. Yro Takoe sormdyeckuil ananusarop? Kakue 3amaum OH MOMOraeT pemmTh
Ipy aHau3e padoThl HU(POBBIX UHTEPPEHCOB?

90. Jlns 4dero ucnonb3yrorcs ocuuiiorpadsl U HU(GPOBBIE MYJIBTHMETPHI B
npolecce OTJIAJIKU 3JIEKTPOHHBIX YCTPOMCTB?

91. Yro takoe moaynsHoe TectupoBanue (Unit Testing)? Kak ero opranuzoBaTh
JUTSL KOJ1a, KOTOPBIN HaNpsiMyro paboTaeT ¢ anmaparypoin?

92. Onumwute ™Metonasl ontuMmuzanuu koxa 1o pasmepy (Flash) u mo
notpebieHuto oneparuBHon namatu (RAM).

93. Uro Ttakoe »sHeprodddekTrBHOE TporpammupoBanne? Kakue mnpuemsl
MO3BOJIAIOT CHU3UThH SHEPronoTpedIeHue MUKPOKOHTpoJIepa?

94. Kak ¢ momorpio ociiiiiorpada u3MepuTh TOTPEOICHIE TOKA YCTPOHCTBOM
B Pa3JIMYHBIX PEKUMaX pabOThI?

95. Yto Takoe kKoHTpoJib YeTHOCTH (Parity Bit) u nuknuueckuii u30bITOUHBIN
koz (CRC)? [lnst yero oHn NpUMEHSAIOTCS B Iepeaaue JaHHBIX ?

96. Uto Takoe ctopoxeoii Taiimep (Watchdog Timer)? Onuiure anroputM ero
WCIIOJIb30BaHUs JJIsl TOBBIIIIEHUS OTKa30yCTOMYMBOCTH CUCTEMBI.

97. HazoButre OCHOBHBIE THUIIBI COOEB B JJICKTPOHHBIX YCTPOUCTBAX
(anmapatHble, MPOrpaMMHbIE, BHEIITHUE BO3JCHCTBUSA).

98. Yo TaKoe EMC/EMI (3JIEKTpOMarHuTHas
COBMECTUMOCTB/TIOMEX0YCTOMUNBOCTE)? Kak oHa BIMSET HAa HAJEKHOCTH PaOOTHI
ycTpoiicTBa?

99. Uro Ttakoe ammapatnHas omuoOka (Hard Fault) B8 ARM Cortex-M
MUKpokoHTposuiepax? Kak aHanu3zupoBath €€ npuunHy?

100. O6bsicuute 6a30BbIe MpUHIUTIBI KuOepOe3onacHocTu ansi loT-ycrpoiicTs
(0OHOBIIEHME MPOUIUBKHU, OE€30MMACHOE XPAHEHUE KITIOUEH).
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6. AIAIITAIIUS PABOYEN ITPOT'PAMMBI JIJISI JIMIL C
OI'PAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 31I0POBbBA (OB3)

AnantupoBaHHas MporpaMMa pa3palaThIBACTCS MPH HATWYUHU 3asABICHUS CO
CTOPOHBI OOy4aromerocs: (poAUTENEH, 3aKOHHBIX MPEICTABUTENCH) U METUIIUHCKUX
MOKa3aHWH (PEKOMEHIAUSIMH TICUXO0JIOTO — MEIANKO — IeIarorTnYecKOil KOMHCCHH).
JIJ1si MHBAIMIOB aganTHPOBaHHAs 0Opa3oBaTeNIbHAS MporpaMMa pa3padaThIBacTCs B
COOTBETCTBUH C HHIUBHUIYaJIbHOM MPOTPaMMON peaOuIuTaIvH.
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