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Conepxanue

[enu, 3a1aun ¥ TUTAHUPYEMBIE PE3YIbTAaThl O0YYCHUS 110 UCIUILUIMHE
MecTo TUCIUIUIMHBI B CTPYKTYpE 00pa30BaTeIbHOM NPOrpaMMbl
CtpykTypa U coJiepKaHue JTUCHUTIINHBI
Bunpl yaeOHOM pabOThI U TPYAO0EMKOCTh
TemaTudeckuii TIaH U3YUYEHUS AUCITUTUTHHBI (110 hopMaM 00yICHHSI)
Coneprkanue UCITUTLUTMHBI
TemaTnka cCeMUHAPCKUX/TIPAKTUUYECKHUX B Ta00PATOPHBIX 3aHATHI
TemMartuka BOIIPOCOB JIJIs1 CAMOCTOSITEILHOTO N3YUCHUS
YuebHo-MeToandeckoe 1 HHGOpMaIMOHHOE 00ecrieueHue
Hopmatushbie nokyMeHTsI 1 ' OCTHI

OcHoBHas uTepaTypa
JlonoytHUTEIbHAS JTUTEpATypa
DeKTpOHHBIE 00pa30BaTEIbHBIC PECYPCHI
JIutieH3noHHOE ¥ CBOOOHO PACIIPOCTPaHIEMOE MPOrPaMMHOE OOecIieueHUE
CoBpemenHbIe npodeccuoHaabHble 0a3bl JAHHBIX U HHGOPMAIMOHHBIE
CIIPaBOYHBIC CHCTEMBI
MarepuanbHO-TeXHUYECKOE 00eCTIeueHre
Metoauyeckue peKOMeH 1aluu
Metoauyeckue peKoMeHAAIMM IJIs TIpenoaaBaTesis o OpraHu3aiuu o0y4eHus
Metoaudeckue ykazaHus 1Jis1 00yJaromuXcsl 0 OCBOSHUIO TUCIIUIUIMHBI
CpencrtBa aganTaiyy MpernogaBaHus JUCITUTIIMHBI K IIOTPEOHOCTIM
00ydJaromuxcst ”HBAJIUIOB M JIUIl C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMH
3J10POBbsI
@DOHJ OLIEHOYHBIX CPEJICTB
MeTobl KOHTPOJISI M OLICHUBAHUSI PE3YJIbTaTOB O0yUEHUS
[lIxana 1 KpUTEPUHU OLICHUBAHMS PE3yJIbTATOB O0yUCHUS

[Tpunoxenue 1

[Tpunoxenue 2
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1. Heau, 321244 U IVIAHUPYEMbIe Pe3yJIbTAThI 00y4eHHs M0 TUCIUIITIHHE

K  ocHoBHBIM  meassiM  ocBoeHHMs — aucnuiuinHbl  «[IporpammupoBanue
MUKPOKOHTPOJIJIEPOB B 3a/1auax O€CIMIIOTHOW POOOTOTEXHUKIY OTHOCUTCS:
® U3y4YeHHE COBPEMEHHBIX IMOJXOJOB CO3IaHUS MPOTPAMMHOTO OOECTeYeHUS
JUISL BCTpauMBaeMbIX CHCTEM Ha IIpuMepe MHUKpOKOHTposuiepa STM32
ceMerictBa Cortex M3;
e pa3paboTrka BcTpanBaeMbix cucteM (BcC) BbICOKOTO YPOBHS ¢ IPUMEHEHHUEM
COBPEMEHHBIX MHTEP(PEIHCOB M BHEITHUX KOMITOHEHT;
® [IOATOTOBKA  CTYACHTOB K  JEATEIBHOCTH B  COOTBETCTBHH  C
KBTH(PUKAIIMOHHOMN XapaKTePUCTUKON MarucTpa.

K ocHOBHBIM 321a4aM JTUCHMIUIMHBI OTHOCSTCS:
® O03HAaKOMJICHHE CTYZEHTa C TUIIOBBIMU apXuTekTypamu MK;
® (03HAKOMIJICHHUE CTYJIEHTa C OCHOBHOMU nepudepueit MK;
e (opmupoBaHuE y CTyAEHTa HaBbIKa MPABUIBHOTO MNPOrPAMMHUPOBAHUS
MUKPOKOHTPOJUIEPOB Ha si3bike C/C++ .

K 0CHOBHBIM IJIAHMPYEMBIM Pe3yJbTaTaM 00yYeHHUS] OTHOCSTCS:
® CIOCOOHOCTBH K YNPAaBICHHUIO NMPOEKTOM Ha BCEX ATAMax €ro >KU3HEHHOIO
LMKJIA;
® CIIOCOOHOCTh pa3padaTbiBaTh MPOEKTbl MPOMBIIIIEHHBIX MPOLECCOB H
ITPOU3BOJCTB.

OOyuenue no nucuuruHe «lIporpaMMHpoBaHMEe MUKPOKOHTPOJUIEPOB B 3ajiayax
0ecnIOTHOM POOOTOTEXHUKH» HANpPABICHO Ha (POPMHUpPOBAHUE Yy OOYyHAOUIUXCS
CIEIYIOIMNX KOMIETECHIIN:

Koa u HamMeHOBaHMe KOMIIETEHIMI NuaukaTopbl 10CTHKEHUS
KOMIIeTEeHIUH

VYK-2. Cnocoben ympaiars npoektoMm | YK-2.1. 3HaeT: MeTObI YIIpaBJICHUS
Ha BCEX ATarnax ero )KM3HCHHOTO ITUKJIa | MPOSKTaMM; dTalbl )KU3HEHHOTO ITHKJIa
MIPOCKTa

YK-2.2. Ymeert: pazpabaTbiBaTh U
aHATM3UPOBATh AIbTCPHATUBHBIC
BapUaHTHI TPOCKTOB JIJIST IOCTHIKCHUS
HAMEUEHHBIX PE3YJIbTATOB;
pa3pabaThIBaTh IPOCKTHI, ONIPEACISATh
I[eJICBBIC ITAIBl 1 OCHOBHBIE
HarpaBJeHUs paboT

YK-2.3. Braneer: HaBbIKaMu
pa3pabOTKH MPOEKTOB B M30paHHOM
npodeccuoHanbHOM cepe; MeTogamu
o1ieHKH 3(P(HEKTUBHOCTH MPOEKTa, a
TaKXe MOTPeOHOCTH B pecypcax
[IK-1. ABromaTu3amnus u Mmexann3anusa | UIIK 1.1. 3Haer: MeToab!
IPOU3BOJICTBEHHBIX MIPOLIECCOB UCCJIEIOBAHMSI U U3MEPEHUSI
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M6X3HOC60p0‘-IHOFO IMPONU3BOJCTBA

TPYIOBBIX 3aTPaT; OCHOBBI
NICUXO(U3NOIOTHH, TUTUEHBI U
APTOHOMUKHU TPY/A; TPUHITUTIBI
BEIOOpA CPENICTB aBTOMATHU3AITUU U
MEXaHU3allu1 dTaroB
IPOU3BOICTBEHHBIX MIPOLIECCOB;
TEXHUYECKUE XAPAKTEPUCTUKH U
(GyHKIMOHATBHBIE BO3MOKHOCTH
IPOrPAMMHBIX CPEJICTB
aBTOMATHU3AIMK U MEXaHU3AI[UU
ATaIoOB MPOU3BOJICTBEHHBIX
MPOIIECCOB; MOPSIOK U METOIBI
MPOBEICHUS MATEHTHBIX
VCCIIEIOBAHUI; CPEJICTBA
TE€XHOJIOTUYECKOTO OCHAIICHUS,
KOHTPOJIbHO-U3MEPUTEIbHBIC
puOOPHI U UHCTPYMECHTHI;
HOPMAaTUBHO-TEXHUYECKHUE U
PYKOBOJAIINE TOKYMEHTHI 110
0(OPMIICHUIO KOHCTPYKTOPCKOM
JIOKyMEHTAIMH; BUBI KOHTPOJIS U
UCTIBITAaHUM CPEJICTB aBTOMATU3AINH
Y MEXaHU3aIMH1; METO bl UCTIBITAHUIA,
MpaBUJIa U YCJIIOBUS BBITTOJTHEHUS
paboT; mpaBuiia pa3paboTKu
MPOEKTHOM, TEXHUYECKOM,
TEXHOJIOTUYECKOM 1
JKCIUTYaTallMOHHOM TOKYMEHTALUH
HIIK 1.2. YMeeT: BBISBIATH
MaTepHalibHbIe U UH(HOPMAITMOHHbBIE
CBSI3U MEXITYy 000pyI0BaHUEM,
pabounMu MeCTaMu, CTPYKTYPHBIMHU
€MHULIAMH TI0/Ipa3/IeIICHUH,
NOAPA3AEICHUSIMU OpraHu3aluu;
aHaJIM3UPOBATh PE3YIIbTATHI 3aMEPOB
BPEMEHU; BBITIOJIHATH MTATCHTHBIN
MIOUCK, 0030p HAyYHO-TEXHUUECKOM
JUTEpaTyphl IO CPEICTBAM U
CHUCTEeMaM aBTOMAaTH3alluU U
MeXaHu3aluu; GopMyJIMpOBaTh
MPEJIOKEHUSI IO aBTOMATU3AIUU U
MeXaHU3alluK; YCTaHABIUBATh
VCXOJ/IHbIE JTAHHBIE JJIS1 TPOBEIACHUS
IIPOCKTHBIX U OIBITHO-
KOHCTPYKTOPCKUX paboT; BEIOMpATh
MOJIEJIN CPEJICTB aBTOMATHU3aLIUU U
MEeXaHU3alluK;, Ha3Ha4yaTh TPEOOBAHMS
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K Cpe/ICTBaM aBTOMAaTHU3allH U
MeXaHU3aHuK; 0POPMIISThH
TEXHUYECKOE 3a7jaHue; 0popMIIATh
UHCTPYKIIUH 10 IKCIUTyaTalllH,
TEXHUYECKOMY OOCITYKUBAHUIO U
PEMOHTY

UIIK 1.3. Baaneer: MmeTonaMu:
aHaJln3a 000pyJOBaHHUs,
IPOrPaMMHBIX CPEJCTB, CPEACTB
TEXHOJIOIMYECKOI0 OCHAILEHUS,
CPEICTB U3MEPEHHUS, TPUEMOB U
METOJIOB paObOThI, MPUMEHSIEMBIX MTPH
BBITIOJTHEHUH TTPOU3BOJICTBEHHBIX
MPOIIECCOB; OMPEICICHUS
MaTepUaIbHBIX U HH()OPMAITMOHHBIX
CBSA3EH MEX1y 000pYJOBaHUEM,
pabounMu MecTaMu, CTPYKTYPHBIMHU
eIMHULIaMU TI0Jpa3ieiIeHul,
HOoJIpa3esICHUsIMU OpPTaHU3aLNY;
IPOBEJICHUS MTATEHTHBIX
UCCJIEJOBaHM; pa3paboTKu
MPEIJIOKEHHUM 10 BHEIPEHUIO
aBTOMATH3AlMU U MEXaHU3ALUU
MPOM3BOJICTBEHHBIX MPOIIECCOB
MEXaHOCOOPOYHOTO MPOU3BO/ICTBA;
cOopa NCXOTHBIX TaHHBIX AJIS
MPOBEJCHUS MPOEKTHBIX M OMBITHO-
KOHCTPYKTOPCKHUX padoT;
COCTaBJICHUS TEXHUYECKHX 3aaHHH
Ha pa3paboTKy CPe/CTB
aBTOMATH3AlMU U MEXaHU3ALUU
MPOU3BOJICTBEHHBIX MPOIIECCOB;
MOMCKa U BHIOOpA MPOTrPaMMHBIX
CPEICTB aBTOMAaTU3ALIUN
MPOU3BOJICTBEHHBIX MPOLIECCOB;
MOJIFOTOBKU TEXHUKO-3KOHOMHUYECKUX
o0ocHoBaHUM 3((HEKTUBHOCTH
BHEJIPEHUS CPEJICTB aBTOMATU3AINH 1
MEXaHHU3AINH TPOU3BOICTBEHHBIX
MIPOIIECCOB; Pa3pabOTKU UHCTPYKIIUM
0 DKCIUTyaTaI[il U PEMOHTY CPEJICTB
aBTOMATU3ALIMY U MEXAaHU3ALUU

2 MecTO AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucuunmua  «lIporpammupoBanue  MHKPOKOHTPOJUIEPOB B 3ajadax
OeCMIOTHONM POOOTOTEXHMKH» OTHOCHTCA K 4YacTd (4actd, QopMHpyeMoit

6

PITJL b1.2.2 IIporpaMmupoBaHre MUKPOKOHTPOJUIEPOB B 3agadax bP



ydacTHUKaMU 00Opa3oBaTeIbHbIX OTHOIIEHUM) O510ka b.1 «Jluciumauabl (MOIyIN)».

JlucuuniauHa B3aMMOCBS3aHa JOTHUYECKH M COAEPIKATEIbHO-METOINYECKH CO
CJIeIYIOIUMU JUCHUIUTMHAMU U npakThukamMu OOIT:

e Ananu3 1 00pabOTKa TaHHBIX;

e lickyccTBeHHbIE HEUPOHHBIE CETH;

e Teopust aBTOMaTHYECKOTO YIIPABIICHUS;

¢ YueOHas (03HAKOMUTEIbHAS ) PAKTUKA,

e [IponsBoacTBeHHAs (IPOCKTHO-TEXHOJIOTUYECKAS ) IPAKTHKA,;

e [IpousBojcrBennas (HUP) npaktuka;.

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

OO6m1ast TpyI0€MKOCTh TUCIIUIUTMHBI COCTABIISCT 4 3a4eTHBIX CAUHUIIBI, T.¢. 144
aKaJIeMUYECKHUX 4acoB (M3 HUX 96 4acoB — caMOCTOsITEIbHAs padoTa CTY/ICHTOB).

Ha nepBom kypce, B mepBOM ceMecTpe BbiiesaeTcs 4 3a4eTHBIX €IMHMUIIBL, T.€.
144 akagemuyeckux yaca (13 HuUX 96 4acoB — caMOCTOsITEIbHAsL padoTa CTYJICHTOB).

3.1. Buabl yueOHO# padoThl U TPYI0€MKOCTD
3.1.1 Ounas ¢hopma oOyueHHs

Ne Kommuectr | CemecTpsl
n/n Bup yyeOHoi padoThI BO 1
4acoB
1 | AyautopHble 3aHSATHSA 48 48

B Tom uncre:
1.1 | Jlekuun 16 16
1.2 | Cemunapckue/mpakTUIECKUE 3aHITHS

1.3 | JTaGopaTopHbIe 3aHATHS 32 32

2 | CamocTosiTeqibHAs padoTa 96 96
B Tom uucne:

2.1 | IloaroroBka K JEKIUASIM 22 22

2.2 | IloaroroBka K J1abOpaTOpHBIM U 74 74

IPaKTUYECKUM padOTaM

3 | IIpomexyTouHasi aTTecTaUSs

DK3aMeH, 3a4eT 3K3aMeH
Uroro: 144 144
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3.2. TeMaTUu4YeCKHUil NJIAaH U3yYeHUs] TUCIUTITHHbBI

3.2.1 Oynas dhopma oOydeHUS

TpyaoemMKoCTb, 4ac

AyauropHas padora =
Ne Pa3neinsl/TeMbl o . > ¥ o Zx 2 e E
n/n JMCHUTLIHHBI 3 = |22 8 S E| 2l 8¢
2| §|§5:55 EE|E¢8
2 | EEH 83 =& &«
s 2187 28| &
O E = = @)
1 [IepBrIiit cemectp.
1.1 | Tema 1. [IpoekTupoBanue
12 2 10
BcTpanBaeMbIx cucteM (BcC).
1.2 | Tema 2. Muxpomporueccop (MIT). | 12 2 10
1.3 | Tema 3. O6mee yctporictBo MII. 12 2 10
1.4 | Pa3zpaboTka ympasisromen
12 2 10
nporpaMmsl nHAMKauu Ha MK.
1.5 | Co3nanue cuctembl cOopa
uH(popMauu ¢ HUPPOBBIX 18 8 10
JTATIUKOB.
1.6 | Tema 4. OcobenHoctu
IPOTPaMMHPOBAHUS 12 9 10
MUKPOKOHTPOJIIIEPOB Ha SI3bIKE
C/C++.
1.7 | Tema 5. OCHOBHBIE DJICMEHTHI 14 4 10
MK.
1.8 | Tema 6. bubmmorexa HAL. 14 4 10
1.9 | Co3nanue cuctemsl cOopa
MH(OpMAIUU C aHAJIOTOBBIX 16 8 8
JTATYUKOB.
1.1 Pa3pa60TvI<a npeobOpazoBaTes 29 14 8
0 uHTEep(EiCOoB.
Hroro 144 | 16 32 96

3.3. Coaepxanue IUCHUILTHHBI

Paznen 1.

Tema 1. [IpoextupoBanue BctpauBaembix cuctem (BcC).
Beenenue B npoektrpoBanue BcrpauBaembix cucteM (BeC). Kimaccudukauus BeC.
OcHoBHBIE THUTIBI BEIYUCIUTEIRHBIX T1aThopM 1t BecC. CroiictBa BeC.

Tema 2. Muxponporeccop (MII).

Apxurextypbl MukporpoieccopoB (MII) u opranuzauuu namsaru. MccnenoBanue
JOCTOMHCTB U HEJJOCTATKOB pa3IMUHbIX apxutekTyp BeC.

Tema 3. O01ee yctpoiictBo MII.

Nzyuenne npunuunos nporpammupoBanust MII na npumepe cemericta Cortex M3.

Tema 4. OcobeHHOCTH TPOTPAMMHUPOBAHHSI MUKPOKOHTPOJLIIEPOB Ha si3bike Cu.

HccnenoBanue METO0OB CTPYKTYpHOTO IiporpammupoBanus. [lonyyenne oObeKTHOTO

KoJa HCIIOJIHSIEMOM MporpaMmeal.
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Tema 5. OcHonblie emeHTs! MK.

N3yuenne paboThl OCHOBHBIX 3JIEMEHTOB MUKPOKOHTPOJIEPA: MOAYJIb TAKTUPOBAHMUSA,
taiimepoB, ALIl, cTtopoxeBOoro Ttaimepa, CUCTEMBI KOHTPOJISI IUTAHUs, CPEICTB
MOHIDKEHUSI  DHEPronoTpeOJeHHs, YCTPOWCTBAa 3axBaTa-CPAaBHEHUS, CHUCTEMBI
IIPEPBIBAHMM.

Tema 6. bubmorexa HAL.

N3yuenue pabotel 6ubmmorexku HAL st cemeiicTB MukpokoHTpoiepoB STM32.
Hcnonb3oBanre JaHHBIX OMOIMOTEK NI M3ydeHUs: paboThl UHTEp(decoB nepenaun
nanubix: USART, 12C, SPI.

Tema 7. Pabota MK ¢ nepudepuiiHbIMu yCTPOUCTBAMH.

N3yuenue wunrepdeiicoB nepenaun unpopmauuu CAN u USB. Opranuzanms
¢aitnosoii cucremsl Ha MK. U3yuenune Moysis mpsMOro A0CTyma K naMsatu. 3ydenus
pabotsel MK ¢ ycTpolicTBaMu UHIUKALUY (TUCTUICSIMU ).

3.4. TemaTuka ceMHHAPCKUX/MIPAKTHYECKHUX U JIa00PATOPHBIX 3aHATHIA

3.4.1 CemuHapcKre/mpakTHIECKUE 3aHATHUS
3.4.2 JlabopaTopHBbIE 3aHITUS

JlaGopaTopHasi padora Nel.

PaspaboTtka ynpasmstomiei mporpammbl nHANKauu Ha MK.

Jlaboparopnasi pa6ora Ne2. Coznanue cucteMbl coopa nHboOpMaIK ¢ UPPOBHIX
JaTYNKOB.

Jlaboparopnasi padora Ne3. Co3nanue cuctembl cOopa HHGOPMALIMH C AaHAJIOTOBBIX
JTATYHKOB.

JlaGopaTopHas padora Ne4. Pazpabotka nmpeoOpazoBaTessi UHTEPPEHCOB.

3.5. TeMaTuka KypcoBbIX NPOEKTOB (KYpCOBBIX padoT)

He npedycmompenno

4. YueOHO-MeTOoaAMYeCcKOe U HH(POPMALIMOHHOE 0O0ecieueHue

4.1. Hopmatusubie 1okyMeHTbI 1 'OCTb1
1.TOCT P M3K 61131-1-2016 KOHTPOJIJIEPEI ITPOT'PAMMUMPYEMBIE

4.2. (OcHoBHasi JUTEpPaTypAa

1. Tlapes, P. IO. IIporpammupoBanue Ha si3pike Cu: yue6. mocooue / P. 1O.
Iapes - Kpacnosipck: COVY, 2014. - 108 c. - ISBN 978-5-7638-3006-4. -
Texct: anexrponnsiii // BC "KoncynpranT cryaenrta’: [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785763830064.html

2. llepues, U. B. IlporpammupoBanue Ha si3bike Cu: Y4ueOHO-METOANYECKOe
nocobue / 1. B. Ilepues. - HoBocubupck: Cubl'YTU, 2022. - 106 c. -
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https://www.studentlibrary.ru/book/ISBN9785763830064.html

Texct: anexrponnsiii // OBC "KoncynabTant cryaenta': [caiir]. - URL:
https://www.studentlibrary.ru/book/sibguty20220820.html

4.3. JlonoJHUTeIbHAA JIUTepaTypa

1. JIBoiinuinukos, C. B. OcHoBbI porpammupoBanus (s13b1k C) : yueOHOe
nocoowue / JIpoiitanmankoB C. B. - HoBocuOupck : PUL] HI'Y, 2018. - 158
c. - ISBN --. - Tekcrt: anextponnsiii // ObC "KoncynpTanT cryaenra':
[caiiT]. - URL : https://www.studentlibrary.ru/book/ngu006.html

4.4.)y1eKTpOHHBIE 00pPa30BaTe/IbHbIE PECYPChI
1. O0P B pa3zpaboTke

4.5.JIu1eH3M0OHHOoe ¥ CBOOOHO pacnpocTpaHsieMoe MPporpaMMHoe
o0ecrmeueHue

Microsoft Windows 10
LibreOffice.
WPS Office.
SoftMaker FreeOffice.
OpenOffice.

akrwnPE

4.6.CoBpemMeHHbIe MPpo(eccuoHAIbHBbIE 0a3bl JAHHBIX U HH(POPMAIIMOHHBIE
CIPABOYHbIE CHCTEMBbI

1. ApxuB HayuHbIX xkypHaioB HOMUKOH
https://arch.neicon.ru/xmlui/
JlocTyn cBOOOAHBIN

2. eLIBRARY.RU

wwwe.elibrary.ru

JlocTym cBOOOIHBIN

HeobOxoanma nHauBUIyabHASI PETUCTPALIUS

3. eLIBRARY .ru (Apxus xxypHaios PAH)

Poccuiickast akageMust HayK 1 u3aaTeabcTBo «Hayka» oTKpbUIM CBOOOIHBIM
nocTyn kK apxuBam xypHaioB PAH na miiardpopme eLIBRARY .ru
https://elibrary.ru/titlerefgroup.asp?titlerefgroupid=3

Hoctyn cBoOO HBIH

HeobOxoanma nHauBH Iy abHAsI PETUCTPALIUS

4. Books at JSTOR: Open Access
https://about.jstor.org/librarians/books/open-access-books-jstor/
JlocTyn cBOOOIHBIN

5. bassr nanasix UTHUOH PAH
http://inion.ru/resources/bazy-dannykh-inion-ran/
JlocTym cBOOOTHBIIM
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https://www.studentlibrary.ru/book/sibguty20220820.html
https://www.studentlibrary.ru/book/ngu006.html
https://arch.neicon.ru/xmlui/
http://www.elibrary.ru/
https://elibrary.ru/titlerefgroup.asp?titlerefgroupid=3
https://about.jstor.org/librarians/books/open-access-books-jstor/
http://inion.ru/resources/bazy-dannykh-inion-ran/

6. BCEHAYKA
https://vsenauka.ru/knigi/besplatnyie-knigi.html
JlocTym cBOOOTHBIIMA

7. KypHanbHbIH 3aJ1
https://magazines.gorky.media/
JlocTyn cBOOOIHBIN

8. UBUC

VYHuBepcanpHas 0a3a JaHHBIX AJIEKTPOHHBIX IEPUOIUYECKUX U3TaHUN.
http://og-ti.ru/biblioteka/periodicheskie-izdanija

Hoctym o moanucke

9. KubepJlenunka
http://openbooks.ifmo.ru/ru/
JlocTyn cBOOOIHBIM

11. Dnexrponnas 6ubnuorexka POOU (PLIHIN)
Paznen caiita POOU (PLIHUN) «bubnroreka» coaepKuT U3aHus 1o
GbyHIaMEHTAIBHBIM UCCIICIOBAHUSM B 00JIACTH €CTECTBEHHBIX U TYMaHUTAPHBIX
HayYK.

https://mww.rfor.ru/rffi/ru/books

JlocTyn cBOOOHBIMN,
perucrpanus HeoOs3aTenbHa

12. CpaBounsble npaBoBbie cucteMbl KoncynbranTlInroc
Www.consultant.ru

5. MarepuanbHO-TEXHHYECKOE 00SCTICUeHNE

5.1. TpeOoBaHnus K 000PYI0BAHMIO  IOMEILIEHUIO I 3AHATHIA

JIeKIIMOHHBIEC 3aHATUSI TOJDKHBI TPOBOJAUTHCS B CIIEHUATIU3UPOBAHHBIX aYJUTOPHUSIX C
KOMILJIEKTOM ~MYJbTUMEIUHHOTO OOOpYJOBaHMS W/WIW JIOCKOW [IJIs  3amucei
MarepuaioB. Yncio pabounx MECT B ayJAUTOPUH JOJKHO OBITh JIOCTATOYHBIM IS
oOecrnievueHrs HHANBUAYAIbHON paOOThI CTYIEHTOB..

5.2. TpeGoBaHKs K NPOrPAMMHOMY 00ecneYeHn 0

Jlyist BeITIOJTHEHUST J1aO0OpaTOPHBIX padOT M CaMOCTOSATEIHLHOW PaboThl HEOOXOAUMO
cJIeIyIolee MPorpaMMHOE 00eCTICUCHHE:

¢ Microsoft Windows 10, Microsoft Visual Studio Professional 2017.

e Oducusie npunoxenus — Microsoft Office 2013 (uwnu Huxe).

o Matlab Simulink.

11
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https://vsenauka.ru/knigi/besplatnyie-knigi.html
https://magazines.gorky.media/
http://og-ti.ru/biblioteka/periodicheskie-izdanija
http://openbooks.ifmo.ru/ru/
https://www.rfbr.ru/rffi/ru/books
http://www.consultant.ru/

6. Meroauueckue peKOMEH AU

6.2.MeToauuecKkue peKOMeHAAUMHU ISl MIPENoJaBaTeisi 10 OPraHu3anumn
o0y4eHust

[Ipu NOArOTOBKE K 3aHATHSIM CIIETYET MPEABAPUTENBHO TPOPAd0TATh MaTepUal
3aHATHUA, IPEAYCMOTPEB €T0 MOJ1a4yy TOYHO B OTBEJAECHHOE IS 3TOTO BPEMS 3aHSTHUS.
CrnenyeT moAroTOBUTH HEOOXOUMbIE MaTEpUaJIbl — TEOPETUUECKHIE CBEICHUS, 3a1aUU
u ap. llpy npoBeneHun 3aHATHA CIEAYyET KOHTPOJMPOBATH MOJAa4y MaTepuajga H
pelieHune 3aJaHuil C y4eTOM y4eOHOrO0 BpEMEHHU, OTBEACHHOTO JIJISl 3aHATHS.

[Tpu mpoBepke padboOT U OTYETOB CIAEAYET YUYUTHIBATh HE TOJIBKO MPABHIBHOCTh
BBITIOTHEHUS 3a/laHui, HO W OINTUMAJIbHOCTh BBIOPAHHBIX METOJOB pEIICHUS,
IPaBUJIBHOCTH BBIITOJIHEHUS BCEX €TI0 IIAroB.

6.3.MeToauueckne yKkazaHus JJas1 00y4alOIMIMXCS 10 OCBOEHHUIO TN CHUIINHBI

M3y4yeHne NUCUMILIMHBI OCYIIECTBIISIETCS B CTPOTOM COOTBETCTBUM C LIEJIEBOMI
YCTaHOBKOM B TECHOM B3aMMOCBSI3U C yUYEOHBIM IJIAHOM.

B nponecce camocToATeNbHON pabOThl CTYACHTBI 3aKPEIUISIIOT U yriayOsstoT
3HAHMS, [TOJYYEHHBIE BO BPEMsI ayJAUTOPHBIX 3aHATHI, TOTOBATCS K MPOMEKYTOUYHOM
aTTeCTalii, a TaKKe CaMOCTOSITENIbHO U3Y4alOT OTJEIbHbIE TEMbl Y4eOHOMU
MIPOrPaAMMBI.

Ha 3aHATHAX CTYZEHTOB, B TOM YMCIIE MPEAINONAraroIuX IPAKTHYECKYIO
NEeSATENBHOCTb, OCYIIECTBIISIETCS 3aKPEIUICHHUE TIOJyYEHHBIX, B TOM YUCJIE U B IIPOLIECCE
CaMOCTOSATENbHON padoThl, 3HaHW. Oco0oe BHMMaHHUE OOpaIAaeTCs Ha Pa3BUTHE
YMEHHUH U HaBBIKOB YCTAHOBJICHHUS CBSI3U MOJIOKEHUI TeOpHH ¢ MpodeccrnoHalbHOM
JesITeIbHOCTBIO OyAYIIEero CrelnuaIncTa.

CamocTrosiTenbHass paboTa OCYIIECTBISETCS UHAMBUAYyalbHO. KoHTposb
CaMOCTOSTENIbHON pabOThl OpraHu3yeTcs B IByX (popMax:

* CaMOKOHTPOJIb Y CAMOOLIEHKA CTY/ICHTA;
* KOHTPOJb CO CTOPOHBI  MpenojaBaresied  (TEKylMid U
IIPOMEXYTOUHBIN ).

Texymuii  KOHTPOJb  OCYIICCTBISICTCS  Ha  ayJUTOPHBIX  3aHATHSIX,
IIPOMEKYTOUYHBI KOHTPOJIb OCYIICCTBJISCTCS Ha 3aueTe W/WIM DK3aMEHE B
MCbMEHHOM (YCTHOM) popme.

KputepusiMmu OIeHKH pe3yJabTaTOB CaMOCTOSITEIBHOW pabOThl CTyJIEHTa
SIBIISTFOTCSL:

* YpPOBEHb OCBOCHHS CTYACHTOM y4eOHOTO MaTepuaa;
* yYMEHHS CTYyJICHTAa HCIOJb30BaTh TEOPETHUYECCKUE 3HAHUS TIPH
BBITIOJITHCHUH TTPAKTHYECKHUX 3a]1a4;
* c(hOopMUPOBAHHOCTH KOMITETCHITUH;
* odopmiieHre MaTepralia B COOTBETCTBHUHU C TPEOOBAHUSMHU.

/. DOoHJ OLICHOYHBIX CPEJICTB

7.2. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJbTATOB 00y4eHMsI
Hcnonb3yembie BUIbI KOHTPOJIS: MPEABAPUTEIIbHBIN, TEKYILNMN; TEPUOINYECKHU;
TEMaTUYECKUM, WTOTOBBIM M OTCPOYECHHBIA. KTOrOBBIM KOHTPOJIb MPOBOAUTCA
12
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HaKaHyHE MepeBo/ia Ha CIEIYIOIYIO CTYIIeHb 00yUeHHs, €ro 3aja4a — 3a()UKCUPOBAThH
MUHAMYM TOATOTOBKH, KOTOPHIN oOecrednBaeT JanibHeWee oOyudeHue. Bpenen
MIOCTOSIHHBIA KOHTPOJIb 32 MPOILECCOM 00yUEHHSI — MOHUTOPHHT.

[Io uwcny mnDpoBepsAEMBIX W XapPAKTEPy BOMPOCOB BBOJAUTCS IMPOBEPKA -
WHIVBHUAYyalbHAsI, GpPOHTAIbHAS, KOMOUMHHPOBAHHAS.

B nporecce MCTONB3YIOTCS METOABI YCTHOTO, MUCBMEHHOTO, MPAKTUYECKOTO,
MAIIIMHHOTO KOHTPOJISI U CAMOKOHTPOJIA.

YCTHBI KOHTPOJb — Hanbojee THOKUM METOJ, MPUMEHSETCS Ha BCEX 3Tamax
o0yueHus. I[IMCbMEHHBIM KOHTPOJb HSKOHOMHYEH BO BPEMEHM, OTJIHYACTCS
WHIMBUAYAJbHBIM XapaKTEepOM BBIMIOJHEHUS 3adaHui. B  yueOHOM mporecce
MPAKTUYECKU KOHTPOJIb IPUMEHSACTCS JIJIs1 BBISIBIICHUSI YMEHUM.

Hcnonb3yetcs coueTaHue pa3inuyHbIX METOJ0B KOHTPOJISI - KOMOMHUPOBAHHBIN.

[TpoBepka ycnenHocT 0Oy4eHUs: CHHTE3UPOBAHHBIN U BEPOSATHOCTHBIM METO/IbI
MPOBEPKU PE3yJIbTATOB OOYUCHUS.

CUHTE3UpPOBAHHBIM METOJ B Y4EOHOM MPOIECCE MCMHOJIB3YIOT JJIsl IMPOBEPKHU
CUCTeMBbl 3HaHUM (OCHOBaH Ha moAOOpe Haubonee OOOOUIEHHBIX MOHSATUM).
BeposiTHOCTHBIE METOABI UCIIOJIB3YIOT JJI1 TPOBEPKU B3aUMOCBSI3Y 3HAHUI Pa3InUHbIX
auctuIiiH. C 3TOM LENbI0 BBOAUTCS TMOHSTHE «AUArHOCTHUYECKH BEC BOIPOCAN,
ONpEAEIsIeMOE KaK BEPOATHOCTh OTBETA HAa BCE BOMPOCHI IPH YCIOBHM OTBETA HA
JTAHHBIM.

IIpenycMoTpeH TeCTOBBIM KOHTpOJb. Hapsiay ¢ TpaaullMOHHBIMH METOJaMU
IPEAYCMOTPEH MOJYIbHO-PEHTHHTOBBIC TEXHOJOTHH KOHTPOJIS 3HAHHWM. Y4YeOHBIN
Kypc pa3omBaeTcss Ha TeMbl W moaremsl (mMoaynu). K kaxmaoMy Moy
pa3pabarpIBacTCs CMCTEMa 3aJlaHui, a 3HAHUS MPOBEPSIOTCS C IIOMOIIBIO TECTA.

Bueapena anpTepHaTMBHas QpopMa TECTOBBIX 3aJlaHMl  C  MOMOIIBIO
«mopTHOINOY.

7.3. lllkaJjia 1 KpUTEPUH OLICHUBAHUA Pe3YJIbTATOB 00y4eHUHA

YK-2 — Cnioco0HOCTH K yIIPaBJIEHUIO POEKTOM HA BCEX ITANAaxX ero
’KM3HEHHOT 0 IUKJIA
IK-1 - Cnoco6HOCTH pa3padaTbiBaTh NPOEKTHI NPOMBIILJIEHHBIX POLIECCOB U
MPOU3BOICTB
Kpurepuu oneHuBanust
Iloka3area | Jlomoporosoe
IToporosoe 3HaueHue
b: 3HAYeHHue
2 3 4 3)

3HAET — Oo6yuatomuiic | OOyuaronuiicss | O0yuarommiicss | OOydaromuiics

b JEMOHCTPHUPYET | IEMOHCTPUPYE | AEMOHCTPUPYET
cm. . | JEMOHCTPHUPY | HETIOJTHOE T YaCTUIHOE TIOJTHO®
paboueit €T TIOJIHOE COOTBETCTBHE | COOTBETCTBHE | COOTBETCTBHUE
HPOTPAMMBI | grcyTcTBHE YKa3aHHBIX B YKa3aHHBIX B | YKa3aHHBIX B
AUCHUIUIAH 1y .1. 3HaHWH. n.1. 3HaHWH. m.1. 3HaHUH.
bl HenocratouHo | Jlomyckaroress | Ho CBoOoHO

e 3HAUUTEIIbHBIE | JIOMYCKAIOTCS | ONEPUPYET

COOTBETCTBHUE | OLIMOKH, HE3HAYUTENIbH | IPUOOPETEHHBI

YKa3aHHBIX B | IPOSIBIISAECTCA bI€ OLINOKH, MU 3HAHUSIMU.

m.1. 3HaHMii. | HEIOCTATOYHOC | HETOYHOCTH,
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Th 3HAHUM, I10
pAny
MoKazaTeeH,
oOyJaromuics
HCIIBITHIBACT
3HAYUTEIIbHBIC
3aTPyIHECHUS
npu
ONIEPUPOBAHUU
3HAHUSIMHU TIPU
UX [IEPEHOCE Ha
HOBEIC

3aTpyAHEHUS
pu
AHATUTUYECKU
X OIlepanusx.

CHUTYaIlUH.
YMEET - | OGyuarommiic | O0yyatoutuiica | OOyuaromuiics | OOydaronuiics
s HE yMEET JIEMOHCTPUPYET | IEMOHCTPUPYE | JEMOHCTPHUPYET
CM. II. lu WIH B HETIOJTHOE T YaCTUIHOC MIOJTHO®
paboueii HEIOCTATOYHO | COOTBETCTBUE COOTBETCTBUE | COOTBETCTBUE
HPOTPaMMBL | i creneHu yKa3aHHbIC B yKa3aHHbIC B | YKa3aHHBIC B
AUCIMIUTAR | nemoHCTpUpY | I.1. yMCHHIA. n.1. ymeHui. n.1. yMeHHUH.
bI eT yka3aHHble | Jlomyckarorcs | YMeHus CB000THO
B 1I.1. yMEHUS. | 3HAUUTEIBHBIC | OCBOCHBI, HO OIepupyer
OIINOKH, JIOMYCKAIOTCA | TPUOOPETEHHBI
TPOSIBIISACTCS HE3HAYMTEIbH | MU YMEHHUSIMH,
HEOCTATOYHOC | BIC OIIMOKH, PUMEHSET UX B
Th YMCHHMIA, TI0 | HETOYHOCTH, CHUTYaIUsIX
psiIy 3aTPyIHCHHUS | MOBBIIIEHHOMN
NIOKa3aTeleu, pu CJIOKHOCTH.
oOyyJaronuics | aHATUTUYECKH
HCIIBITHIBAET X OIeparusix,
3HAYUTEIIbHBIC | TIEPEHOCE
3aTpyAHEHUSA YMEHUH HA
pu HOBBIE,
OTNIEPUPOBAHUN | HECTAHIAPTHBI
YMEHHUSMHU MPH | € CUTYaIUH.
UX TMEePEHOCE Ha
HOBBIE
CHUTYaIlUH.
BJAIEET | O6yuatommiic | OOyuaromuiics | O0yuarommiicss | OOydaromuiics
— s HE BIAJEET | B HEIOJIHOM YaCTHYHO B TIOJTHOM
WJIU B obbemMe BJIaJIceT oOBeMe BlIaseeT
CM. II. 1u HEIOCTATOYHO | BJIAJEET yKa3aHHBIMHU B | YKa3aHHBIMU B
paboueid il crenenu yKa3aHHBIMU B | II. 1 m. 1
IIPOTPAMMBI | graneer m. 1 WHIUKATOPaMHU | HHAWKATOPAMHU.
AUCHUIUINH | yrasaHHBIMU | MHAMKATOpamu. | . HaBbiku CBoOoHO
bl B 1 JlonmycKaroTcsi | OCBOCHBI, HO PUMEHSIET
UHIMKATOpaM | 3HAYMTEJIbHBIC | JOMYCKAIOTCS | MOJTy4YEHHBIC
H. OIIHOKH, HE3HAYUTEIbH | HABBIKH B
14
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MPOSIBIIIETCS BI€ OIITHOKH, CUTYaIMSIX

HEJIOCTaTOYHOC | HETOYHOCTH, MOBBIIIIEHHOU

Th BJIAJCHUS 3aTPYIHECHUS CJI0KHOCTH.

HaBBIKAMU T10 npu

pany AHAIIMTUYECKU

MoKa3aTeseu. X Oomnepauusx,

OO6yuarommiicss | mepeHoce

WCIIBITHIBAET YMEHUH Ha

3HAYUTEIBHBIC | HOBBIE,

3aTPYyIHECHUS HECTaH/IAPTHBI

npu € CUTYaIluHU.

MIPUMEHECHUU

HaBBIKOB B

HOBBIX

CUTYaLUSX.

IIkaJia oueHnBaHus Onucanue
OtnnuHo Cpennee 3HaueHue s BceX (HOPMHUPYEMBIX Ha MOMEHT

MPOBE/ICHUSI aTTECTAllMM YPOBHEH KOMIETEHIUH — O.
BrinosiHeHsl BCE BUJIBI y4eOHOM paboTHI,
IpPEeNyCMOTPEHHbIE  Y4€OHBIM  IUIAHOM. CryneHr
JIEMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMECHUN, HABBIKOB
NPUBEJICHHBIM B TaOJMIlaX TOKa3aTeseil, omnepupyer
NpUOOPETCHHBIMU  3HAHUSIMHU, YMEHUSIMU, HaBBIKaAMHU,

MPUMEHSAET UX B CHUTyalUsIX IOBBIIMIEHHON CIIOKHOCTH.
I[Ipu »TOM MOTYT OBITH JOMNYIIEHB HE3HAYUTEIbHbBIC
OIMOKK, HETOUYHOCTHU, 3aTPYAHEHUS MPU AHATUTHYECKUX
omnepanusax, IMEPEeHOCe 3HAaHWMM M YMEHHUU Ha HOBBIE,
HECTaHJAPTHBIC CUTYaIIUH.

Xoporo

Cpennee 3HaueHue A BceX (HOPMHUPYEMBIX Ha MOMEHT
IPOBEJICHUS] aTTECTAllMM YPOBHEH KoMmmeTeHIuid — 4.
BeinonHeHs! BCE BU/IbI yueOHOU paboTHl,
OpeIyCMOTpPEeHHble  y4eOHbIM  TuiaHoM.  CTyaeHT
JEMOHCTPUPYET HEIOJHOE, NPaBUIBHOE COOTBETCTBUE
3HaHWH, YMEHWW, HABBIKOB MPHUBEJICHHBIM B TaOJMIIAX
nokasaresiei, JJuOo €civ MPU ATOM ObUIA JOMYIIEHBI 2-3
HECYIIECTBEHHBIC OIIMOKHU.

Y IOBIETBOPUTEIBHO

Cpennee 3HaueHue s BceX (HOPMHUPYEMBIX Ha MOMEHT
NPOBEICHUs] aTTEeCTAllMM YPOBHEH KommeTeHuud — 3.
BrinosiHeHs! BCE BH/IbI y4ueOHOMI paboTHI,
OpeaycCMOTpeHHble  y4eOHbIM  muaHoM.  CryaeHT
JNEMOHCTPUPYET COOTBETCTBHE 3HAaHUM, B KOTOPOM
OCBEIllEHAa OCHOBHAs1, HauboJjee BaXkKHAsl 4acTh MaTepuaa,
HO TP 3TOM JIOMYII[EHAa O/IHA 3HAUUTEIbHAs OIIMOKA WK
HETOYHOCTb.

HeynosnersopurensHO

He nocturnyto noporosoe 3HaueHue XOoTs Obl AJ1 OJAHOTO
ypoBHS  (OPMUPYEMBIX HAa  MOMEHT TPOBEICHUS
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aTTecTauuu KomneTeHuuii. He BeimonHeHn oauH uinm 6osee
BUJIOB y4eOHOW paboThl, MPEIYCMOTPEHHBIX Y4YEOHBIM
TJTAHOM. CryneHr JE€MOHCTPHUPYET HEMOJIHOEe
COOTBETCTBHUE 3HAHUM, YMEHUM, HABBIKOB MPUBEICHHBIM B
TaOIMIAaX TOKa3aTenel, JONMYCKAaIOTCS 3HAYUTEIIbHbIE
OMOKH, TMPOSBISAETCS OTCYTCTBHE 3HAHWUW, YMEHUH,
HaBBIKOB TI0 psAQy IOKa3aTeNei, CTYACHT HCIbITHIBACT
3HAYUTEJIbHbIE  3aTPyJHEHHS NPH  ONEPUPOBAHUU
3HAHUSIMH M YMEHHUAMHU NpU UX [EpeHOoce Ha HOBBIE
CUTYAIIHH.

7.4. OueHoO4YHbIE CPeACTBA

7.3.1 Texymuii KOHTPOIb
Cwm. Ilpunooscenue
7.3.2 [IpomexxyTouHas aTTecTalus

®OPMA TIPOMEKYTOUHOM ATTECTALIMU: DK3AMEH.

[TpomexxyTouHas aTTecTanusi oOyJaromuxcs B popMe 3K3aMeHa MPOBOIUTCS 110
pe3yJibTaTaM BBITIOJIHEHUSI BCEX BUIOB YUeOHOM pabOThI, MPEAyCMOTPEHHBIX
y4eOHBIM TUIAHOM IO IAaHHOMW JAUCIHUILIUHE (MOIYIIO), P TOM YYUTHIBAIOTCS
pe3yabTaThl TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH B TeUeHUE ceMecTpa. OleHka
CTENEHU JIOCTHKEHUS 00YJaIONUMUCA TTIAHUPYEMBIX PE3YyIbTaTOB O0yUEHUS 110
JTUCITUTUIMHE (MOYJTI0) TTPOBOJIUTCS MIPEMNOIaBaTeNIeM, BEYIIIUM 3aHSATHUS 10
JUCUUTUIMHE (MOJYJII0) METOJIOM SKCIEPTHOM OLIEHKHU. [1o nTOraM npomexxyTouHon
aTTeCTalMH MO JTUCLUIUIMHE (MOIYIIO) BHICTABIISIETCS OLEHKA «OTIMYHOY,
«XOPOLLIOY», «YIOBJIETBOPUTEIILHO» WUIIN «HEYIOBJIETBOPUTEIILHO).

K npomexxyTouHO# aTTecTaluu I0MyCKarTCS TOJIBKO CTYAEHTHI, BHIMOJHUBILINE BCE
BU/IbI Y4eOHOU pabOThI, MPEeAYCMOTPEHHBIE paboyeil MporpaMMoi O TUCUUTLITUHE
COTJIACHO ITOJIYYEHHOMY 33a/IaHUIO C JOCTUKEHUEM NTOPOrOBOTO 3HAYEHUS OLIEHKH.
DoHIBI OIICHOYHBIX CPEICTB MpeacTaBicHbl B [Ipunoxkennu k paboueii mporpamme.
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[Tpunoxxenue

®OH/J ONEHOYHbBIX CPEJACTB IO JIUCHUIIJIMHE

«IIporpaMMupoBaHre MUKPOKOHTPOJLIEPOB B 3a1a4ax 0ecnuI0THOMN

POOOTOTEXHUKI

1. KOHTPOJIBHBIE BOITPOCHI K ITUCHUIIJIMHE

1.

©oOoNOO O WDN

el
= o

12.
13.

14,
15.
16.
17.
18.
19.
20.
21.
22.

BcerpauBaembie cuctemsl. O6nactu npumeHenus. Kiaccudukanms
BBIYMCIIUTEIIEH.

MK ocHOBHBIE MapaMeTPbI M OpraHU3aLUs TAMSTH.

CrpykrypHas cxema MK u ocHOBHBIE THIIBI TIepudepun.

Coopka nporpammbl Ha s3bike CU (asiropuT™, 3TaIbI).

Tuns! naaueix B CH.

VYkazaremn B CU.

Cnernudukarop volatile B CH.

Crpyxkrypsi B CH.

O6benunenus B CU.

Hupextussl npenpoueccopa B CU.

CewmeiictBo MukpokontpoiiepoB STM32. CemeiicTBa, mpuMeHeHUE,
MapKUPOBKA, TOKYMEHTAIHSI.

MK STM32F103C8T6. ApxuTtekTypa, cxema MUTaHHs.

MK STM32F103C8T6. Cxema cOpoca, CTOpOKEBbIE TaHMEPBI, KapTa
MaMsTH.

Otmanounas mata STMF103C8T6.

WuTepdeiicer mporpammuposarns MK STM32 JTAG, SWD.
3arpy3unik MK STMF103C8T6.

[TporpammupoBanre MK na CU. butoBsie onepanuu ¢ perucTpamMu.
bubanorexa Cortex Microcontroller Software Interface Standard (CMSIS).
ITopTet BBOAa/BeiBoga MK STMF103C8T6.

Taitmepst MK STMF103C8T6.

[IpepriBanust B MK (onpenenenue, BUABI U Ki1acCuDUKAIIHS).
Kontposep npuoputeTHbix BeKTOpHBIX npepbiBaHuil MK STMF103C8T6.

2. THITOBOE NPAKTUYECKOE 3AJIAHUE

1. 1 #define A 100

2 #define B 200

3 #define C (A + B)

4

5inti=C;

2. Kak nmpeobpa3yeTcs cCTpoka Koja o] HOMEPOM 5, mocie o0paboTKu
MPENPOLIECCOPOM?

1. 1uint32_t *p = 0x01,;
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2 *p =10;

3c=p;

Yemy paBHa IiepeMeHHas yKa3aTelb C?

. 2uint8_ta;

3 uint8_th;

4}

. O0ObsaBute CTPYKTYpPY THIIA my_struct. HpHCBOﬁTC K IIOJIKO a 3HAYCHUC 7, K
oo b 3nauennue 10.

.1 union my_union {

2 uint32_t full;
3 uint8_t b[4];
4}

5

6 my_union ¢ = 0x0354fece;

7 uint8_t result = c.b[2];

Uemy Oyner paBHa nepeMeHHas result, ecim mopsiok ciieioBanus 0aut little
endian?

. 2uint8 th=7;

3uint8 tresult=a &gt;b?a:b;

Yemy paBHa nepeMeHHas result?

. 1 uint8_t fcn (uint8_t val)

24

3val =3;

4 return 10;

5}

6

7 uint8 tval =11;

8

9 void main (void)

10 {

11 uint8_t val = 5;

12 result = fcn(val);

13}

Uemy OyneT paBHSIThCS IepeMeHHast result mocie BhIMOTHEHUS IBEHAIIIATON
CTpPOYKH Kozna?

. Hanmummre cermMeHT koaa JJisi MPAaBUIBHOW WMHUIMAIW3aluu BbiBoma Nel2
nopra B kak BbIxoj, pabotaromuii Ha yactotax go 5 MIn mns MK
stm32f103c8t6.

. TakToBast yacToTa IKMHKI TakTUpyrouen Taitmep 36 MI'u. Ilepenuimnre Koz
MHHIUATN3AIMH TaiiMepa ob1ero HazHadeHus T IM3. UToObI OH OTCUMTHIBAT
BPEMEHHBIE MPOMEKYTKHU B 10 MUKPOCEKYHI.

JlucTuHr:

RCC_APB1PeriphClockCmd(RCC_APB1Periph_TIM2, ENABLE);
TIM_TimeBaselnitTypeDef timinit;

timInit. TIM_Prescaler = 36000 - 1;

timInit. TIM_Period = 1000 -1;

timInit. TIM_ClockDivision = 0;
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timlInit. TIM_CounterMode = TIM_CounterMode_Up;
TIM_TimeBaselnit(TIM3, &amp;timinit);

PITJL b1.2.2 IIporpaMmupoBaHre MUKPOKOHTPOJUIEPOB B 3agadax bP

19



