MUHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHUS POCCUMICKON
®EIEPALINU
dbenepabHOE TOCYIApPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEKICHHUE BBICIIETO
o0Opa3oBaHUs

"CAHKT-TIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadenpa Ne 43

YTBEPX/IAIO
PykoBoaurens HanpaBieHUs

JIOII., K.T.H., JIOII.

(IOTKHOCTB, y4. CTEICHb, 3BAaHUE)

A.A. Kimrouapes

" T, hamuins)

(moxnuck)

«15» mrons 2022 r

PABOYAS [TPOTPAMMA JJUCLHUITJIMHBI

«IIporpaMMupoBaHKE BCTPOEHHBIX NIPUIOKEHUN
(HaumeHOBaHHE JUCIIMILTAHBI)

Ko nampasieHust ToAroTOBKHU/
CHenUaIbHOCTH

09.03.04

HaumenoBanue HaIlpaBJICHU A

[IporpamMHas UHKEHEpUS
MOJrOTOBKH/ CHEIMATIBHOCTH

Haumenosanue
[IpoekTupoBaHue MPOrPAMMHBIX CHCTEM
HAIPaBJIEHHOCTH
®dopma 00yueHHs 3a04Has

Cankr-IlerepOypr— 2022




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITUHBI

[Iporpammy cocraBui (a)

JIOIL., K.T.H. M 13.06.2022 A.A. Tlonos

(OMKHOCTB, Y. CTETICHb, 3BaHHE) (moamuck, nara) (VHUIHATEL, aMIIIHs)

[Iporpamma onoOpena Ha 3acenanuu kadeapst Ne 43

«15» utons 2022 r., mpotoxon Ne 07/2

3aBenytomuii kadeapoit Ne 43
I.T.H.,IIpo@). 15.06.2022 M.IO. Oxtuies

(yu. cTerneHb, 3BaHKE) (nozﬂmcs, aTa) (MHULIMANBI, aMUITHS)

OtserctBennsii 3a OIT BO 09.03.04(02

CTapIIni NpenoaBaTesb 15.06.2022 A.A. domeHkoBa

(OMKHOCTB, Y. CTETICHB, 3BaHHE) V(HOHHHCB, JaTa) (VHUIHATEL, (aMIIIHs)

3aMecTUTeNb AUPEKTOpPa HHCTUTYTA Ned 1

JIOoI.,K.T.H.,JIOII. 5.06.2022 A.A. Kiiouapes

.
(OMKHOCTB, Y. CTETICHB, 3BaHHE) - (moamuck, nara) (VHUIHATEL, (aMIIIHs)



AHHOTaUA

Hucuunimua  «I[IporpammupoBaHue  BCTPOEHHBIX — IPWIOKEHUN»  BXOIHUT B
00pa3oBaTeNbHYI0 MPOrpaMMy BBICIIETO OOpa3oBaHHMs — IporpamMMmy OakamaBpwara IO
HampaBieHuio  noarotoBku/  cnenmanmbHocTH  09.03.04  «lIporpamMmMHas = MHXKEHEpHUS»
HanpaBieHHocTH «[IpoekTupoBaHue MNporpaMMHBIX cHCTeM». JMCHUIUIMHA peannu3yeTcs
Kaeapoii «Ned3y.

JlucuuiuinHa HaiesleHa Ha (G OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYHOIIUX KOMIIETEHIUH:

I1IK-2 «CrocoOHOCTh HCIIONIB30BaTh METOA0JIOTUH NPOTPAMMHOM HMHXKEHEPUH TpU
IPOEKTHUPOBAHUY MPOTPAMMHBIX CUCTEM PA3JIMYHOIO Ha3HAYECHUS»

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBS3aHHBIX C HW3YYEHHEM
OpraHu3aliy IPOrPaMMHOI0 OOECIEeYeHHs BCTPAUBAEMBIX CHUCTEM, MOJIYy4YE€HUEM 3HaHUM, O
CTPYKTYpE, GYHKLIHUAX U OCHOBAX NMPOTPaMMHPOBAHUS MUKPOKOHTPOJUIEPOB.

[IpenonaBaHre OUCHMIUIMHBI IPEAyCMaTpPUBAET cleAyioume (OpMbl OpraHU3aluu
y4eOHOTo0 Tpoliecca: JISKIIUH, JJAO0paTOpHbIe PadOThI, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
paboTta 00yuaromerocsi, KypcoBoe IpOeKTUPOBAHHUE.

IIporpaMMoil IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTalus B popMe 3K3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHUS JAUCHUIUIMHBI COCTABISET 7 3a4€THBIX €AMHUL, 252
yaca.

S3bIK 00y4YeHUs IO TUCIUILINHE «PYCCKHIN.



1. Tlepedyenb muaHUPYyEMBIX pe3yIbTaTOB OOYUEHHUS MO TUCHUIUINHE

1.1. Ienu npenogaBaHusi TUCUUILIAHBI.

Lenbto m3y4deHHs] AMCLUUILUIMHBI SBISETCS MOJIyYEHHE OOYyYarolIMMHCS HEOOXOAMMBIX
HABBIKOB B OOJIACTH apXUTEKTYyphl M TPOrPaMMHOTO OOECIEYEHHUS BCTPOCHHBIX CHCTEM,
MOJlyYeHWeM  3HaHUH, O CTPYKType, (YHKIUSX ©  OCHOBAX  MPOrpaMMHUpPOBaHUS
MUKPOKOHTPOJUIEPOB, TIO3BOJISIONIMX pelIaTh BOMPOCHl aHanmu3a (QYHKIUOHUPOBAHUS U
000CHOBaHUS TpPeOOBAaHUU K ApPXHTEKType M TPOTPAMMHOMY OOECIEYCHHIO BCTPAMBAEMBIX
CHCTEM.

1.2. JlucuumiwHa BXOAWT B  COCTaB  4acTH, (QopMupyemMoil  ydacTHHKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (naiee —
OI1 BO).

1.3. TlepedeHp IaHUPYEMbIX PE3YIbTATOB O0OYUYECHHUS MO TUCIHILIIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMH pe3ysbTaTamMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AWCHMILTAHBI OOyYaIOIMIUNCA AODKEH 00JaJaTh CIETyHOIIMMHU
KOMIETEHIMSIMH WM UX YacTsMHU. KoMIeTeHIMu U UHIMKATOPhI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnure 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIMHA U MHAMKATOPOB MX JOCTHKCHHS

Koo un
Kareropus (rpyrmrma) Kon n HanMeHoBaHME MHIUKATOPA JOCTHXKCHHS
HAaNMMCHOBAHHC
KOMIICTCHIIUN KOMIICTCHIIUN
KOMIIETEHIIUHA

[1K-2.3.1 3HaeT MeTO0JI0TUH MPOECKTUPOBAHHS,
TCCTUPOBAHUA U COITPOBOXKIACHUS IPOTrPAMMHBIX
[1K-2 CiocoOHOCTh | CHCTEM Pa3IuyHOr0 Ha3HAYEHUS Ha BCEX dTarax

UCII0JIb30BaTh KU3HEHHOTO IHKJIa
METOI0JIOTHH [IK-2.Y.1 ymeeT npuMEHSITh METO0JIOTUH
pOrpaMMHOMN MPOEKTUPOBAHMSI, TECTUPOBAHUS U
[Ipodeccuonanbubie porp p p ’ p
WHXEHEPUH MpU COIPOBOXACHUSI POTPAMMHBIX CUCTEM
KOMITETEHIIMHI
MPOCKTUPOBAHUH Pa3IMYHOTO HA3HAUEHHUSI HAa BCEX ATamax
MPOrPaMMHBIX KU3HEHHOTO 1IMKJIa
cucteM paznuudoro | [1K-2.B.1 Binajeetr HaBbIkaMu UCIIOIB30BAHUS
Ha3HAYCHUS METOJIOB U CPE/ICTB MTPOECKTHUPOBAHUS

IPOrPaMMHOTO 00ecreueHus], MPOrPaMMHBIX
nHTEep(deicoB U 0a3 TaHHBIX

2. Mecro aucuuruinHel B cTpykType Ol

JucuumirHa MokeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHCS
IPU U3YUYCHHUH CIEAYIOUINX JUCIHUILINH!

— «Mudopmartuxay,

— «JluckpeTHas MaTeMaTHKay,

— «OCHOBBI TPOrPaMMUPOBAHUSY,

— «CTpyKTYpHI U QITOPUTMBI 00pabOTKU JAHHBIXY,

— «Apxutektypa 9BM u cucrtem».

3HaHMs, TOJyYEHHBblE NPU W3YYEHHH MaTepuana JaHHOW AMCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITeNIbHOE 3HAY€HHE, TaK U MOTYT MCIOJIb30BaThCS MPU U3YUESHUU APYTUX TUCHUIUINH:

— «IIporpamMMmupoBaHre MOOMIBHBIX YCTPOHCTBY,

— «OnepanoHHbIE CUCTEMBIY.

3. OOBEM U TPYOEMKOCTb JUCITUTLIAHBI
Jlanubie 00 oOmieM 0o0beMe AMCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHUIOB y4eOHOMH
paboTHI 10 AUCHHUTLIINHE (M paclpeeNieHUe 3TOH TPYI0EMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabymue 2.




Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIITUHBI

TpynoeMkocTs 110
Bun yuebnoit paboTbl Bcero cemecTpam
Ne9
1 2 3
Oowan mpyooemKocmap OUCUUNIUHDBL, 7/ 252 7/252
3E/ (1ac)
H3 nux uacoe npakmuueckoit n0020MoeKu 16 16
AyoumopHhusie 3anamus, BCEro vac. 24 24
B TOM YHCIIE:
nexkuuu (JI), (gac) 8 8
npaktuueckue/cemunapckue 3ansatus (113), 4 4
(gac)
nabopaTtopHbie paboTs (JIP), (4ac) 12 12
KypcoBoii mpoekT (pabota) (KII, KP), (gac) * *
9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (4ac) 219 219
Buo npomesicymounoii ammecmayuu: 3auer,
mudd. 3auger, sx3amed (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

*%
Ilpumeuanue:  KaHIUAATCKHI SK3aMeH
* - gachl, HE BXOAIINE B ayAUTOPHYIO HATPY3KY

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUIUIUHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.
Pa3nensl, TeMBl JUCIUTIINHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Ta6ymmma 3 — Pa3nensl, TeMbI TUCIHUIUIMHBI, KX TPYIOEMKOCTh

Paznensl, TeMBI TUCTMITITHHBI Jlexuan | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 9

Paznen 1. ApxutekTypa BCTPOEHHBIX CUCTEM.
Tema 1.1. OcHOBHBIE MOHATHS U MPUHIUIIBI 2 4 2 30
MOCTPOEHHUS BCTPOEHHBIX CUCTEM.

Paznen 2. [lpuHIuUnsl nporpaMMUpOBaHUS
BCTPOCHHBIX IIPUIIOKECHUMN.

Tewma 2.1. IIpuHIUTIBI MPOTPAMMHOTO YIIPaBICHUS 4 9 86
MOJICUCTEMAaMH MUKPOKOHTPOJLIEPA.

Paznen 3. Ipuniuns! pa3paboTKH MPUITOKEHUN
JUIsL BCTPOCHHBIX CHUCTEM.

Tema 3.1. OcHOBHBIE TTOAXOIBI K 2 I 26
IPOrPaMMHUPOBAHUIO BCTPOCHHBIX CUCTEM.

BrinosiHeHME KypCOBOTO MPOEKTa 0 77

Hroro B cemecrpe: 8 4 12 219

Hroro 8 4 12 0 219

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEMOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4aromKUMHUCS ~ OMNpPENEeNEeHHBIX  TPYAOBBIX  (YHKIMHA,  CBA3aHHBIX C  Oy;ymiel
npodeccHoHaIbHOM AEATETFHOCTHIO.




4.2. CopepxaHue pa3eiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHN MTPUBEACHO B TA0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3esioB U TEM JIEKIIMOHHOTO UK

Howmep
paznena

HaszBanue u conep:kanue pas3eiioB U TEM JEKIIMOHHBIX 3aHATHI

1

ApXHTEKTypa BCTPOCHHBIX CHCTEM.
Tema 1.1. OCHOBHBIE NOHATHSA U IPUHLUIIBI IOCTPOEHUSI BCTPOEHHBIX CUCTEM.
Jlexmmst Nel. O6mme moHATHS MPOEKTUPOBAHUS U TPOTPAMMHUPOBAHUS BCTPOCHHBIX
cucteMm. [lonstre nporpaMmmuoro ynpasienus. CHCTeMbl aBTOMaTHYECKOTO
ynpasneHusi. BctpanBaemble cucteMsl. [IpoekTupoBaHyie BCTpauBa€MbIX CHCTEM.
MuxkpokonTtposiepsl (MK).

IpyuHOMOBI IPOrPAMMHMPOBAHUS BCTPOEHHBIX MPUJI0KEHH .
Tema 2.1. IIpuHIUIBI TPOTPaMMHOTO YIIPABJICHHS MOICUCTEMaMHU
MHUKPOKOHTPOJLIEPA.
Jlexmms Ne2. TToncucrema taktupoBanus u copoca MK STM32F3x (RCC).
Hasznauenue, CTpyKTypHas cxema, perucTphl yrpaBieHus cucteMoi. [lonarue
JTUCKPETHBIX LU(POBBIX CUTHAJIOB, JIOTUYECKUX BXOJ0B/BBIX0J0B. OCHOBHBIE CXEMBbI
opranuzaruu Juaui mopta BBoaa/BeiBoaa (GPIO). Peructpsr ynpasnenus GPIO.
Jlexuus Ne3. Cuctema npepbiBanuil. KoHTposuiep BI0KEHHBIX BEKTOPHBIX
npepeiBanuil (NVIC). Peructpsr Hactpoiiku NVIC. Cucremnsiii taiimep SY STICK.
Pacmmpennslii koHTposutep npepsiBanuil u coosituii EXTI, 010Kk-cxema,
Ha3HAYCHUE.

IpuHUMNIBI pa3padoTKH NMPUJIOKEHU I 1JIS BCTPOCHHBIX CHCTEM.
Tema 3.1. OcHOBHBIE MOAXOAbI K TPOTPAMMHUPOBAHUIO BCTPOCHHBIX CUCTEM.
Jlexmmst Ne4. TToHsiTHE TIPOrPaMMHOTO KOHEYHOT'O aBTOMATa, COOOITIECHUS,
BUpTyaJIbHbIC TaliMephl. [IoHATHE MyIbTH3aJaYHOM CUCTEMBI, BCTPauBaeMOMU
onepauronHoit cucreMsl (OC), npornecca (3agaun), miaanupoanue 3agad. OC
peansHoro Bpemenu CMSIS-RTOS RTX.

4.3.

[IpakTrueckue (CeMUHAPCKUE) 3aHATH

TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTh ITPUBECHBI B TAOIUIIE 5.




Ta6mmma 5 — [IpakTHdecKue 3aHsTHS U UX TPYI0EMKOCTh

W3 Hux No
No . Popmer TpynoeMKOCTb, | TPaKTUYECKOM | pa3aena
i Tembl IpaKTHUECKUX 3aHATUI NMPaKTHYECKHX (uac) [I0ATOTORKH, | AMcLur
3arTIn (dac) JINHBI
Cemectp 9
1 | BBonHoe 3aHsTHE, MHCTPYKTaX | O3HaKOMIIEHHE 4 4 1
10 TEXHHUKE O€30TaCHOCTH. oOydJaronuxcs
N3zydenue undpoBoro C anmnaparypou
ocuusuiorpada u oTiIal04HOTO u
KOMIUIEKTa. Y CTAaHOBKA, MPOrPaMMHBIM
HaCTpOMKa U MOPSIOK paboThI ¢ | oOecreueHUuEM.
UHTETPUPOBAHHOU CPEeNOn
paszpabotku MDK Keil pVision,
U3Y4YEHHE CPEJICTB OTIAIKH.
Bcero 4
4.4. JlabopatopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYIOEMKOCTh IPUBEICHBI B TA0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb
N3 Hux Ne
Ne HaumeHnoBanue 1abopaTopHbIX paboT TpyAOEMKOCT®, | MPAKTHHECKOH | pasaera
1/ (gac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIUHBI
Cemectp 9
1 | U3yuenue mudposoro ocummiorpada u 2 2 1
oTinagouHoro komriekta Open32F3-D.
YcTraHoBKa, HACTPOMKA U TOPSIIOK pabOTHI C
WHTETPUPOBAHHOU cpenoi pazpadorku MDK
Keil pVision, u3ydeHue cpeicTB OTIAIKH.
2 | 3y4yeHue OCHOBHBIX MPUHIIMIIOB pa3pabOTKH 2 2 2
1 OTJIAJIKU MIPOTpaMM MUKPOKOHTpOJLIEpa B
WHTETPUPOBAHHOU cpenie paspaboTku Keil.
3 | 3ydyeHune npuHUMUIOB TPOrPaMMHOM 4 4 2
HACTPOUKH MOJICUCTEMBI cOpoca
TaKTHUPOBAHUSI MUKPOKOHTPOJLIEPA.
4 | 3yyeHue NpUHLIMIIOB IPOrpaMMHOMN 4 4 2,3
HACTPOWKH MOJCUCTEMBI PEPHIBAHUI
MHUKPOKOHTpPOJLIEPA.
Bcero 12 12

4.5. KypcoBoe npoeKkTupoBaHue/ BHITOTHEHUE KyPCOBOH PabOThI
[lenp KypcoBOTO MpOEKTa: TMOJTYYCHHE NPAKTHUYECKUX HABBIKOB MPOrPaMMHUPOBAHUS
OCHOBHBIX 3JIEMEHTOB BCTPaNBaeMbIX MPUIIOKEHUH B X0/€ pa3pabOTKH KOHKPETHOTO MPOTOTHIIA
YCTPOMCTBA.

YacoB npakTuyeckoil noarotToBku: 0.

IIpumepHBIe TEMBI 3alaHUi HA KypCOBOM ITPOEKT IpuBeAeHbI B paznene 10 PII/I.

4.6. CamocrodrenbHas paboTa 00y4aronXcs
Buapl camocTosiTenbHON pabOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE 7.




Tabmuna 7 — Bugbl caMoCTOATEIbHOM paboThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 9,
Bun camocrosiTensHO#M paboThI

yac qac
1 2 3
I/ISY‘IGHI/IC TCOPETHUCCKOT'O MaTepHraia 102 102

nuctumuasl (TO)

Kypcoroe npoektuposanue (KII, KP) 77 77

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonnenue pedepara (P)

[ToaroroBka Kk TEKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 28 28
Homamnee 3aganue ([3)
KonTtponbsabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOMU 12 12
arrectaiuu (I1A)

Bceero: | 219 219

5. TlepeyeHnb yueOHO-METOAMUECKOTO OOECTICUeHUs
JUISL CAMOCTOSTEILHON PabOThl 00YUYaOIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOANYEeCKHE MaTepuallbl IJIsl CaMOCTOSTENbHOW paboThl 00y4aromuXcs yKa3aHbl B
. 7-11.

6. IlepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YUCOHBIX U3TaHUI
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M31aHUI MpHUBEIeH B TaOIuIIe 8.

Tabnuua 8— [lepeyeHp MeUaTHBIX U JIEKTPOHHBIX YUEOHBIX H3AAHUN

KomuectBo

AK3EMILIIPOB

Hhngp/ B OMOIMOTEKE
URL azpec bubnmorpaduueckas ccpiika (pone

MEKTPOHHBIX
9K3EMILIIPOB)

https://urait.ru/bc | Oropogaukos, . H. MuxkpomnporieccopHas TeXHUKa:
ode/453337 BBeneHne B Cortex-M3: yaeOHoe mocobue aiis By3oB / 1. H.
OropoanunkoB. — Mocksa: U3narensctBo FOpaiit, 2020. —
116 c. — (Bsiciiee obpazoBanue). — ISBN 978-5-534-
08420-7. — Texkct: anextponnsii // IBC FOpaiit. — URL:
https://urait.ru/bcode/453337

https://e.lanbook. | Ixxo3ed, FO. Anpo Cortex-M3 xommanun ARM. TTomHoe
com/book/69941 | pykoBoncTBO: pykoBoactBo / 0. J[xo3ed; mepeBos ¢
anrmiickoro A. B. EBctudeeBa. — Mocksa: JIMK TIlpecc,
2012. — 552 ¢. — ISBN 978-5-97060-307-9. — Texkcr:
ANIEKTPOHHBIH // JIaHb : 3MeKTpOHHO-OnbIMoTeUHas
cucrema. — URL: https://e.lanbook.com/book/69941




https://znanium.c | bappert, C. ®@. BcrpauBaemsie cuctemsl. [IpoekTupoBanue
om/catalog/produ | mpuiioxeHU# Ha MEKpOKOHTpouiepax cemeirictea 68HC12 /
ct/406520 HCS12 ¢ npumenenuem s3bika C [DneKTpoHHEIH pecypc] /
C. @. bapperr, J. [lx. ITak. - Mocksa: IMK npecc, 2010. -
640 c. - ISBN 5-9706-0034-2. - TekcT: 3JIeKTpPOHHBIH. -
URL: https://znanium.com/catalog/product/406520

7. IlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn « THTepHeT»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHONW ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUIUIMHBI
npuBe/eH B Tabymiie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTh «HTepHET»

URL anpec HaumenoBanue
http://www keil.com/demo/ Keil MDK-ARM Development Software

(OecrimaTHast Bepcus)

https://www keil.com/dd2/stmicroelectronics/stm32f | ITaker Keil. STM32F1xx DFP.2.3.0.pack
103c8/

https://www keil.com/dd2/stmicroelectronics/stm32f | ITaker Keil. STM32F3xx DFP.2.1.0.pack
303vctx/

https://www.st.com/en/microcontrollers- [TepeueHb qOKyYMEHTAIIUU HA
microprocessors/stm32f303ve.html#documentation | mukpokontpouiep STM32F303VC

https://www.st.com/en/microcontrollers- [lepedyeHb TOKyMEHTAIMK HA
microprocessors/stm32f103¢8.html#documentation | mukpokonTposiep STM32F103C8

8. Ilepeuerr MHGOPMAITMOHHBIX TEXHOJIOTUH
8.1. Ilepeuenp mporpaMMHOro OOECHEeUYEHHsI, HCIOIb3yeMOro MpPH OCYIIECTBICHUU
00pa3oBaTENBFHOTO MpOoIecca MO JUCIUIIIHHE.
[lepeueHpb UCTIONIB3YyEMOT0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadmnure 10.

Ta6mmma 10— [Tepeyers mporpaMMHOTO 00ecrieueHUs

Ne i/t HanmenoBanmue

1 OmneparmonHas cuctema Microsoft Windows

2 Keil MDK-ARM Development Software (6ecrimatHas Bepcusi)

8.2. Ilepeuenp MH()OPMAIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOrO MPOIlecca MO JUCITUILTHHE

[lepeuenr MCHONB3YEMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
Ta0mmie 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Hanmenosanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuel?2.




Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

MynbsTuMeauiiHas JICKIUOHHAS ay AUTOPUS

2 | CrnenuanusupoBaHHas Jadopatopus «MUKPOIIPOIECCOPHBIX
CHCTEM»

3 | Ornanounsiit kommiekt Open32F3-D

10. OueHouHble cpeAcTBa sl MPOBEICHUS TPOMEKYTOUHOM aTTECTAUKI
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEJIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00yyJaronuxcs no IUCIUILIMNHE TPUBEIeH B Tabnwuie 13.

Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB VISl IPOBEICHUSI POMEXYTOUYHOM aTTeCTAIIHI

Bug npoMexyTo4HOM arTecTauuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOIPOCOB K AK3aMEHY;
3amaum;
TecTsl.
BrinonHenue KypcoBoro npoekra DKcrepTHas OIIEHKAa Ha OCHOBE TPeOOBaHHM K
COJIEP’KaHUIO KYPCOBOTO ITPOEKTA.

10.2. B kadecTBe KpHUTEPHUEB OILICHKH YpPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00yYaloUMMHCS TPUMEHsAETCs S-0ajuibHas MIKajla OLEHKU CHOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas MpuBeeHa B Tabiuie 14. B Teuenne cemMecTpa MOXKET MCIOJIb30BATHCS
100-6annpHas  mKanma — MOAYJIbHO-PEHTHHIOBOM  CHCTEMBl ~ YHHBEpPCHUTETa,  IpaBUIIA
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKQJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL

Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUH

OreHKa KOMITETEHINHI

Xapaktepuctrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-OabHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, ITOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— ONMUpAsCh HA 3HAHUS OCHOBHOW W JOTOJHHUTEIHHOW JIMTEPATypPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYUHBIC MOJIOKEHHSI C TPAKTUYECKON
ACATCIIbHOCTBIO HAITPABJICHUS

— yMeIio 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaEMbIE UM UJICH;

— JIeJIaeT BBIBOABI M 000OIICHHS;

— CBOOOIHO BJIAJICET CHCTEMOM CIICIIMAITM3HUPOBAHHBIX MOHSITHIA.

COTIIMYHO»
(GauTCHO»

— 00yJarouiicss TBEPI0 YCBOWII MPOTPaMMHBIA MaTepual, TPaMOTHO U
MO0 CYILIECTBY WM3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTHYECKOM JESITENbHOCThIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHBIE TOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 000OIICHHUS;

— BIAJICET CUCTEMOH CIIEUATM3UPOBAHHBIX TTOHSITHH.

«XOPOLLIO»
«3a4TEHO




Or1eHKa KOMITETEHLINH

5-OayUIbHAs IKaIa

XapakTeprcTrKa ChopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuics yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymecCTBy Hu3JaraCt €ro, OnupasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU

JIUTEPATYPBHI;
— JIOIYCKAaeT HECYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;

«yOBJIETBOPUTEITHHO .
— WCTIBITHIBACT 3aTPYIHEHHS B TMPAKTHUYECKOM NPUMEHCHUW 3HAHUH
«3AYTCHO»
HaITpaBJICHUA,
— cnabo apryMEeHTUPYET HayYHbIE TTOJI0KEHUS;
— 3aTpyaHseTcs B (GOPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHU;
— YAaCTHYHO BJI3JICCT CUCTEMON CICIMATH3UPOBAHHBIX TIOHSITHIA.
— o0ydJaromuiics He YCBOWJI 3HAYUTEIHHOH 4YacTH MPOrPAMMHOTO
MaTepuana;
— A0IMyCKacT CYHICCTBCHHBIC OH_II/I6KI/I )41 HETOYHOCTH npu
«HEYJIOBIICTBOPUTEITHHOY .
paccMOTpeHHH MPOOIIEM B KOHKPETHOM HaIPaBJICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIE TTOJIOKECHUS;
— He GOpMYIHUPYET BBIBOJIOB M 0000IICHUIA.

— UCHBITBIBACT TPYAHOCTHU B IMMIPAKTUYCCKOM IIPUMCHCHUN 3H3HPII>1;

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEpUAIIbI.
Bomnpocsr (3amaun) nis sKk3aMeHa mpeIcTaBlIeHbl B Taomie 15.

Tabmuma 15 — Boripocs! (3amaun) 115 9K3aMeHa

No Kon
[Tepedens BOmpocoB (3a1a4) Tl IK3aMeHa

1/ WHJIMKATOpa

1. ITonsTre nporpaMMHoro yrpasineHus. CucreMa aBTOMaTH4eCKOro I1K-2.3.1
yIpaBJeHUSI.

2. [Tpunnunsl nporpamMMHoro ynpasieHus Jlebenesa-I mymkosa-Heiimana. I1K-2.3.1

3. [TonsiTue BcTpaniBaeMoi cCUCTEMBI. THUITBI BCTPaUBAEMbIX CUCTEM M UX I1K-2.3.1
XapaKTEpHbIEC OTJIMYUS OT OCTAJIBbHBIX CUCTEM.

4. O6mrast popMyIMPOBKA 33/1a4M TPOSKTUPOBAHKS BCTPOCHHON CHCTEMBI. [1K-2.B.1
[TpoGieMb! mpy MPOEKTUPOBAHUH BCTPOCHHBIX TpuiioskeHu. CTpyKTypa
mpolecca MPOeKTUPOBAHUSL BCTPAUBAEMOMN CHCTEMBI.

5. [Tonsitue Mukpokontpoiiepa (MK) u ero Mecto cpeir BEIYUCITUTEICH. I1K-2.3.1
Knaccudukannonnsie npusHaku. Cemeiictea MK. Mapuipyt co3ganus [10
MK.

6. IloHsATHA: apXUTEKTypa BBIYUCIUTEIBLHOM CUCTEMBI, IIPOLIECCOPA, I1K-2.3.1
TakTUpOBaHUsA. ["apBapAcKkas apXUTEKTypa ¢ peAyLUPOBAHHONW CUCTEMOM
komang (RISC).

7. [Tpuniuner noctpoenust apxutekTypbl RISC nponieccopa, o0CHOBHBIE I1K-2.3.1
3JIEMEHTHI IIPOLIECCOPa U MX B3aUMOJEICTBHE.

8. [TonsiTue apxurekTypa cucreMbl kKomaua. ®opmatel komana. O6mas cxema | [1K-2.3.1
pabotsl RISC mporeccopa npu B3auMOJICHCTBUH C MAMSITBHIO.

9. [Tpunnun coBmemenus onepanuii akagemuka C.A. Jlebenesa. [Tonsitue I1K-2.3.1
KPUTHUYECKOTO IyTH BHITIOJIHEHUS KOMaHAbl. Ha3HaueHne 0CHOBHBIX
craguid kouBerepa RISC mporneccopa.

10. | DnemMeHTBI apXUTEKTYPhI IPOLIECCOPOB C TOUKHU 3PEHMSI IPOTPaAMMHUCTA. IIK-2.B.1
[Tponieccop Cortex-M3/4, 610Kk-cxema nporeccopa, KOHBEHEp KOMaHI.

11. | IIporpammuast Mozens mporeccopa Cortex-M3/4. Pexumbl paboTsl 1 IIK-2.B.1
coctosiaus nponeccopa Cortex-M3/4.

12. | Monens namstu nporeccopa Cortex-M3/4. Kapra mamsitu STM32F303xC, | I1K-2.B.1
STM32F103x.0OcHOBHBIE IIMHBI MIPOLIECCOPA.




13.

Anpecanus ¢ npsMBbIM 1 0OpaTHBIM MOPsAIKOM OaiiT. Buabl agpecanuu.
Crnioco6s! aapecanmu nporeccopa Cortex-M3/4.

IIK-2.B.1

14.

bnok-cxema MK STM32F303xC, STM32F103x. HaznaueHnue mmoacucrem
MK.

I1IK-2.B.1

15.

Cranpapruzauus Bocupuarus agapecanuu. Ctangapt CMSIS. Turnsl
naHHbIX. O0MacTh CTaHAAPTU3ANMH. Y POBHU a0CTpakiuu. KoMITOHEHTHI
CMSIS B npoekTe, X CTPYKTYpa U Ha3HAYECHHUE.

I1K-2.3.1

16.

Wepapxusa oprannszanuu naMati. OCHOBHBIE IIMHBI M CUTHAJIBI YIIPABIICHUS
namsTeio. Knaccudukanus maMsatu. XapakTepuCTUKY MaMATH.
CerMeHTanus namMsiTH, OCHOBHBIE CETMEHTBI.

I1K-2.3.1

17.

[Toncucrema cOpoca u raktupoBanus. [loustue HSI, HSE, LSI, LSE, PLL,
SYSCLK, HCLK ux na3nauenue. Haznauenue renepaTtopa onopHou
4acTOThI ¢ ()a30BOM aBTONOICTPOUKON YaCTOTHI.

IIK-2.B.1

18.

O6mras cxema Hactpoiiku PLLCLK, SYSCLK, HCLK. Peructpsi,
HCIIOJIb3YCMBIC IJIA HaCTpOfIKI/I.

IIK-2.B.1

19.

CrpyktypHas cxema copoca MK. HazHaueHre U mpUHIUT pabOThI
CUCTEMBI cOpoca.

I1IK-2.B.1

20.

JIMCKpETHBIE NEKTpUUYECKUE CUTHAIIBL. [IoHATHE JIOrHYECKUX
BXOJ10B/BbIX0/10B. I1OpTHI U CHUTHAJIbHbBIC JINHUU.

I1K-2.3.1

21.

JIByXTakTHBIH BbIXoJ. CTPYKTYpHasi cXxema, IPUHLIUI (PYHKIIMOHUPOBAHMUS,
JOCTOMHCTBA, HETOCTATKHU.

I1K-2.3.1

22.

ORHOTaKTHBIN BBIXOJ] C TACCUBHOM Harpy3koi. Cxema, IpUHLIMII
(YHKIIMOHMPOBAHUS, IOCTOMHCTBA, HEJIOCTATKH.

I1K-2.3.1

23.

Cocrosinue nuaumii HU3koe (Low), Beicokoe (High), kondmukra (X),
masatotee (Z). [IpuHImnm ucmoab30Banus Z COCTOSTHUS BBIXO/IA C
OTKPBITBIM CTOKOM. [loATsATrHBatONIME PE3UCTOPHI U UX HA3HAYCHUE.
Tpurrep [lImunra.

I1K-2.3.1

24.

CrpykTypHas cxema 6uta mopTa BBoja/BeiBoga MK STM32. TIpuniun
HAaCTPOUKHU U PaOOTHI CXEMBI.

IIK-2.B.1

25.

Pexxumbl paboThl muHMIA opTa BBoAa/BeiBoga MK STM32 u peructpsl ux
HACTPOMKH.

IIK-2.B.1

26.

Cucrema npepbeiBanuii. OnipeneneHus: npepbIBaHusl, 3a1poca MpepbIBaHus,
00paboTurKa MpepeIBaHuUs, BEKTOP PEPHIBAHUS, TPHOPHUTET IPEPHIBAHMSI,
coObITHS, UCKITIOUCHUsI. Bubl 1 TUTIBI TpephiBaHui. M3mepxku B
OpraHM3allK CUCTEMBI TPEPhIBAHUIA.

I1K-2.3.1

27.

Apxutektypa uckimoueHuit ARM Cortex M3/4. CuctemMHbIC HCKITIOUSHUSI.
Buemnue npepeiBanus. [IpyHIMI HACTPOUKHU IIPEPHIBAHUN.

IIK-2.B.1

28.

Kontpomnep BinoxxeHHbix BeKTOpHBIX npepriBanuil (NVIC). Peructpsr
paspemieHus u 3anpemieHus npepsisanuii NVIC. Peructpsl
yCTaHOBKH/COpoca mpu3Haka oTiokeHHoro npepbiBanus NVIC. AkTuBHOE
cocTosiHue. B3anmocBs3b Tabn1iia BEKTOPOB MPEPHIBAaHHM ¢ HOMEpaMH
MpEPBhIBAHUI.

IIK-2.B.1

29.

YpoBHU nIpHOpUTETA, TPYNIIUPOBKA IIPUOPUTETOB, PETUCTPHI HACTPOUKHU.
bazoBeie cpencTBa koHdpurypaiuu npepbiBannii 0noiamorexku CMSIS.
[IporpaMMHBIE IPEPBIBAHHUSI.

IIK-2.B.1

30.

CucTeMHBIN TaliMep, TPUHITUN paboThl. PerucTpsl cucteMHoro taiimepa.

I1K-2.B.1

31.

Pacmmpennsiii konTposuiep npepsiBanuii u coosituii EXTI. briok cxema,
Ha3HauyeHUe, IPUHIMUN padoThI.

IIK-2.B.1

32.

Peructpsl paciimpeHHOro KOHTpoJuIepa mpepbiBaHuil u coobITHi. [Topsimok
HACTPOWKHU BHEIIHEro npepbiBanus ¢ Bxoaa [I1BB.

IIK-2.B.1




33.

[TonsiTHe MpOrpaMMHOI0 KOHEYHOTO aBTOMaTa. [[pUHIIMIIBI aBTOMATHOTO
IPOrpaMMHUPOBAHHSL.

I1K-2.3.1

34.

ITonsTue MynbTHU3a1avyHON cUCTEMBI, BcTpauBaeMoit OC, npouecca
(3amaun). Pecypcel nporiecca. [lnanupoBiimk 3aad.

I1K-2.3.1

35.

KaxoB pe3ynbTar BBIOTHEHHS CIEAYIOMIETO KO/a:
typedef unsigned int uint32 t;
int main(){
*(uint32_t*)(0x40021018)]= 0x00000010;
*(uint32_t*)(0x40011004)&= 0xFFOFFFFF;
*(uint32_t*)(0x40011004)]= 0x00200000;
for(;;){
*(uint32_t*)(0x40011010) = 0x00002000;
*(uint32_t*)(0x40011014) = 0x00002000;} }
Pa3bsCHUTD pe3ysIbTaThl BHITOJHEHHS KAX/I0H CTPOYKH KOAA.

IIK-2.V.1

36.

Hanucats nporpammy onpoca Kaxkyro CeKyHIy cocTosHUs TuHuu PAO n
BBIBOJIA PE3YJIbTATa B OKHO OTJIaIYUKA.

IIK-2.V.1

Bomnpocsr (3amaun) nist 3avera / qud . 3adera npeacTarieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera

No /it [Tepeuens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeueHp TeM Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmwmIe 17.

Ta6mmma 17 — [lepedenp TeM i KypCOBOTO TPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBON PaOOTHI

Ne n/m N
KYpPCOBOM pabOThI

[IpumepHbIil TepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUS/BBITTIOTHEHUS

Jlornueckuii ABOMYHBIN KAJIBKYJISTOP.

ApudmeTrndeckuii JBOMYHBIN KATBKYJIATOP.

Yacel.

I'enepatop HIMM cuHyconganbHOIO CUTHAJIA.

Taiimep oOpaTHOTO OTCUETA.

Tpanciarop uncia B kog Mopse.

[Tpuémuuk mudp B koae Mopse.

['enepatop npsIMOYIOJIBHBIX UMITYJIBCOB.

e e FA Rl Pl el Il o

['upisinga u3 8-Mu CBETOAMOAO0B. Y IPaBICHHUE IBUKEHUEM OTOHBKOB.

Bomnpocst

IpeICTaBICHbI B Ta0nwie 18.

Tabnuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

A1 OpOBCACHUSA HpOMeXQYTquOﬁ arrécralliki B BHUAC TCECTUPOBAHHUA

No I . Kon

wn PUMEPHBII IepevyeHb BOIIPOCOB JIJIsl TECTOB HHMKaTOpa
1. | IloHsiTHE IPOrPaMMHOIO YIIPABJICHUS. I1K-2.3.1

2. | IlpuHIMIBI TpOrpaMMHOTO yIIpaBJIEHUS. I1K-2.3.1

3. | Pa3nuuus MUKPOKOHTPOJIEPOB 10 HAOOPY MHCTPYKLIHMH. I1K-2.3.1

4. | XapakTtepHble 4epThl nmporeccopoB ¢ RISC-apXxutekTypon. I1K-2.3.1

5. | Dransl kouBeiepa ARMvV7. [1K-2.B.1

6. | Moaenb mporieccopa ¢ TOYKH 3pEHUS] TPOTPaMMHUCTA. I1K-2.3.1




7. | OyHKIMU KHOIIOK B PEXKUME OTIAIKH. I1K-2.B.1
8. | Tunbl namsitu SRAM u DRAM. [IK-2.3.1
9. | OcoOeHHOCTH YTCHHsI/3aUCH (IIDII-TIAMSTH. I1K-2.3.1
10. | Pa3gensl anpecHoro npoctpancTBa MUKpOKOHTposuiepoB ARM Cortex-M. I1K-2.B.1
11. | Tlonsitue «rouka Bxoaa» («Entry pointy) B IpHIIOKEHUH. I1K-2.B.1
12. | BiusiHue ypoBHEW ONTUMHU3AIMU TPYU KOMIUJISILIAM. I1K-2.3.1
13. | Pa3MelieHre KOMOWISTOPOM MEPEMEHHBIX PA3HOTO TUIIA. I1K-2.3.1
14. | Pa3Mmep pa3HbIX TUIIOB JIaHHBIX B apxuTekType ARM. I1K-2.B.1
15. | Ilonatue onepanpa. I1K-2.3.1
16. | PeructpoBas mamMsatb MUKpoKOHTposiepoB ARM Cortex-M, Ha3HaueHue. I1K-2.B.1
17. | Ha3HaueHue perucrpa C4ETYMKA KOMAH]I. I1K-2.3.1
18. | HazHayeHMe perucTpa ykaszaresis cTeKa. I1K-2.3.1
19. | HazHayeHHe perucTpa coCTOSHUS IPOrPaMMBI. I1K-2.3.1
20. | Pacnonoxxenue cteka u “heap” B mamsTH. I1K-2.3.1
21. | Ha3nauyenue ¢uaroB perucTpa COCTOSIHUS IPOTPaMMBI. I1K-2.3.1
22. | IlongaTtue kBapueBoro pe3oHaropa, Takroporo reaeparopa HSE I1K-2.3.1
23. | Ilonsitue ®AIIY (PLL), Ha3HaueHwue. I1K-2.3.1
24. | Haznauenue HSE, HSI, MCO, LSE, LSI. [1K-2.B.1
25. | Bayrpennue Harpy3ounsie pesuctopsl Pull-up (down) mukpokontpomnepa, | [TK-2.B.1
Ha3Ha4YCHHUE.
26. | Haznauenue tpurrepa llImurra. I1K-2.3.1
27. | PaccTaHOBKa IPUOPUTETOB MPEPhIBAHUN IO YMOJIYaHHUIO nocie copoca MK.
28. | BosamoxHocTu cucteMbl pepbiBaHnii MK 110 HaCTpOHMKU BHEIIIHUX I1K-2.3.1
IIPEPBIBAHUM.
29. | BpemeHHbIE XapaKTEepUCTUKHU cUCTEeMbI TpepbiBannii MK. I1K-2.3.1
30. | Peructpst MK ynpaBineHus: cucTeMoil IpepblBaHUM, pa3pelIeHus, IIK-2.B.1
3anpelleHns, MACKUPOBAaHUsl, IPUOPUTETA, TPYNIUPOBKU IPHUOPUTETOB.
31. | CocTosiHUs IpEpBIBaHMSL U TOPSAJIOK €70 U3MEHEHMSL. I1K-2.B.1
32. | ®ynkuuu CMSIS ynpaBieHusi CUCTEMOI NpepbIBaHUN. I1K-2.B.1
33. | Cucremusrii Taitmepa (SYSTICK), Haznauenue, pa3psaHocth, Hanpasienue | [TK-2.B.1
cuéra.
34. | Haznauenue taiimepos, TuIbl TaliMepoB B MK. I1K-2.B.1
35. | IpuHuun opranu3anuu padoThl 6a30BOro TaiiMepa, OCHOBHBIE PETUCTPHI. I1K-2.B.1
36. | [IpuHnum opranu3aiuy pabOThl KaHaIa 3aXBaTa-CpaBHEHUS TaliMepa [1K-2.B.1
00111ero Ha3HAYCHHMsI, OCHOBHBIE PETUCTPBHI.
37. | Pacuéra 3HaY€HUs YaCTOThI TAKTUPOBAHMS TalilMepa B 3aBUCUMOCTH OT [IK-2.V.1
HACTPOEK PETUCTPOB IOJICUCTEMBI TAKTUPOBAHUSI.
38. | Pacuéra 3HaueHuUs perucTpa aBTo-nepe3arpy3ku taimepa B 3aBucumoctu ot | [1K-2.V.1
YaCTOThl TAKTUPOBAHMSI, 3HAUCHUH MpeIeTuTeNeii U 4acTOThI COOBITHSI.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeICTaBICeHbI B Ta0uie 19.

Ta6muma 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmotpeno

10.4. Metomuueckue MaTepHabl, ONPEACIISIIOIINE MPOLETYPbI OLICHUBaHU
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAIIl, pernaMeHTUpYHOIUX MOPANOK U HPOUEAYPY
IPOBEICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi 00yYarouXcs
['VAIL




11. Meroaudeckue yka3zaHus s 00yUYarONINXCs IO OCBOCHHIO TUCIIUTUTHHBI

11.1. MeTtonuueckne yKa3aHUs JUIsI OOYYaIOIMIUXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
Marepuana.

OcCHOBHOE Ha3HA4YEHUE JIEKIMOHHOTO MaTepuajla — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIy0OKoe W SICHOE HW3NIoKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOH JEKIUU B
paMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(GOPMALMIO MO TEME, 2 B OCBOCHUH
dyHIaMEHTAIBHBIX TPOOIEM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIINX
JTOCTHKEHUI HaydyHOM MbIciu. B ydueOHOM mporecce JeKIusl BBINOIHIET METOO0JOTHYECKYIO,
OpPTraHU3aIMOHHYI0 U WHGOpMaMoHHYI0 (GyHKIMU. JIEKIMS pacKphIBaeT MOHSATHIHBINA anmmapar
KOHKpETHOH oOjacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU JUCIHUIUTMHAMMU.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuaa:

— TIIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHWI, YpPOBEHb
KOTOPBIX ONPEEIISICTCS LEJIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

— TIOMy4Y€HUE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIMO/IaBaATEIICM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpPEeaMETy U
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOTro MHTEPECca, HEOOXOAUMOTO IS CAMOCTOSTEIIHHOW PaOOTHI;

— TIIOJIyYEHUE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTUsA HAyKM M TEXHUKH H O
MPOTHO3€ UX Pa3BUTHSI HA OJIMKAMIIINE TOIBL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IUYHBIX
bopMyITUPOBKaXx);

— TOJy4YeHHE TOYHOrO MOHMMaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JIexuMOHHBIN MaTeprall MOXKET COIIPOBOKIATHCA IEMOHCTPALUEN CIIANI0B.

11.2. Meronuyeckue ykazaHus il OOYYaIOMIMXCS MO TMPOXOXKACHUIO IMPAKTUYECKHX
3aHATHU.

[IpakTHyeckoe 3aHATHE SIBISETCS OAHOM M3 OCHOBHBIX (pOpM OpraHu3anuu y4eOHOTO
mpolecca, 3aKJII0Yaroniasics B BHIITOJIHEHUU 00y4alOIUMUCS 110 PyKOBOJICTBOM IpenoaBaTens
KOMILIEKCAa YYEOHBIX 3aJaHMi C LEJIbI0 YCBOGHHUS HAyYHO-TCOPETUYECKMX OCHOB Y4YeOHOM
JTUCIUIUIMHBL, TPUOOPETEHUsI YMEHUN U HAaBBIKOB, OIbITA TBOPUYECKON JAESTEILHOCTH.

Lenbi0 IPaKTUYECKOTO 3aHATHUS JUIsl 00yUaromerocs sBIsSeTCs NPUBUTHE O0YUYaIOIIMMCS
YMEHUI 1 HaBBIKOB IPAKTUYECKOU IEATEIbHOCTH O U3y4aeMOM AUCIUIUIMHE.

[Tnanupyemblie pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIMMCS PAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriyOleHue, pacIIupeHue M JeTalu3alus 3HAHUM TpH pelIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILIUICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAaMH M METOJUKAMHU H3y4YCHHS KOHKPETHOW y4eOHOM
JVCLUTIINHBI;

— BBIpaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUU s
BBITIOJTHEHMS 3aJ]aHUI;

— obecrneueHne palMOHATIBLHOTO COYETAHHs KOJUICKTHBHOM M MHIMBUAYAIbHOW (opM
00y4eHwusI.

TpeOoBaHus K IPOBEACHUIO MPAKTUYECKUX 3aHATUH
ITpuBenensr Ha cepBepe Kadeapsl 43 B pazmene .../Meroauyeckoe oOecreyeHue
kadeapsr 43/[IporpaMMupoBaHrie BCTPOCHHBIX MTPHIIOKEHU/




11.3. MeTonuueckne yKazaHus isi OOYyYaroNIUXCsl 1O BBIMOJHEHUIO JIA0OPATOPHBIX
pador.

B xoxe BemonmHeHUs 1aboOpaTOpHBIX padOT OOyYaIOMUNUCS JODKEH YIIIyOUTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOJUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(PUKAIUOHHONW XapaKTEpUCTUKON 0O0yYaromerocs.
Brimosnnenne 1abopaTOpHBIX pabOT COCTOMT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 1a00paTopHBIX pabOT OO0y4aromMMCs SIBJISETCS HEOTHEMJIEMOH 4YacThIO
U3YYCHUS] JUCLUIUIMHBI, ONpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelICTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B PaMKaX JaHHOW JUCIUILINHBL,

— 3aKpeIUIeHHE, pa3BUTHE W JETAIN3ALUS TEOPETHUECKUX 3HAHUM, MOJYyYEHHBIX Ha
JCKIUSAX;

— TOJy4YeHUE HOBOM MH(POPMAIINH 110 U3y4aeMOU TUCIUIUINHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATEIBbHOHW  paboOThl  C  J1abOpaTOpPHBIM
000pyI0BaHHEM U TPUOOPAMHU.

3ayanue ¥ TpeboBaHUs K IPOBEJICHUIO J1a00paTOPHBIX PadoT
[IpuBenensr Ha cepBepe kadeapsl 43 B pazgene .../Mertomuueckoe oOecniedeHHE
kapenpsr 43/[IporpaMMupoBaHue BCTPOSHHBIX MPHUIIOKEHHINA/

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe
[IpuBenensr Ha cepBepe kadeapsl 43 B pazgene .../Mertomuueckoe oOecriedeHHE
kapenpsr 43/[IporpaMmMupoBaHue BCTPOSHHBIX MPHUITOKEHHINA/

TpeGoBanus k 0hopMIICHUIO OTYETA O JIAOOpPaTOPHOU paboTe
[IpuBenensr Ha cepBepe kadenpsl 43 B pazgene .../Mertomuueckoe oOecniedeHHE
kapenpsr 43/[IporpaMMrupoBaHue BCTPOSHHBIX MPHUITOKEHHINA/

11.4. Meronuyeckue yKazaHus s OOYYAIOIIUXCS MO TIPOXOXKICHUIO KYpPCOBOTO
MIPOCKTUPOBAHUS/BBITIOTHEHHUST KYPCOBOM PaOOTHI.

KypcoBoii nmpoekt/ pabota mpoBOIUTCS C LETIbI0 (POPMUPOBAHUS Y O0YUYAIOIINUXCS OMBITA
KOMILJIEKCHOTO PELICHUs] KOHKPETHBIX 33]a4 IPO(PeCcCHOHANbHOMN 1A TENbHOCTH.

KypcoBoii mpoext/ paboTa mo3BoIsieT 00yyaromeMycs:

— TPUMEHUTH MOJYYCHHbIC 3HAHUS, YMEHUS M MPAKTHUYECKUH ONBIT MPH PELICHUU
KOMIUIEKCHBIX 3371ay, B COOTBETCTBUU C OCHOBHBIMU BHJIaMH IIPOPECCUOHATBHON JNESTEIbHOCTH
no HampasseHuto 09.03.04;

— TpUOOpecTH ONBIT AHATUTHYECKOW, pacy€THOM, KOHCTPYKTOPCKOW paboThl U
c(OpMHPOBATH COOTBETCTBYIOIUE YMEHHUSI;

— copMupoBaTh yMEHHsS PAOOTBI CO CHEIUATBHOW JIMTEPATypOH, CIPABOYHOM,
HOPMAaTHBHOM U MPaBOBOM JTOKyMEHTAaIMEN 1 HHBIMU MH(POPMALMOHHBIMU HCTOUHUKAMU;

— cdopmupoBath yMeHUs (HOpPMyTUpOBaTH JIOTHYECKM OOOCHOBAHHBIE BBIBOJIBL,
IPEUIOKEHUS U PEKOMEHIAlUH 110 Pe3yJIbTaTaM BBIIIOJHEHUS PabOTHI;

— DPa3BUTh CHUCTEMHOE MBIIUICHHE, TBOPYECKYI0 WHUIMATUBY, CaMOCTOSTEIbHOCT,
OpPraHU30BaHHOCTh U OTBETCTBEHHOCTH 3a IPUHUMAEMbIE PEIICHUS;

— chopMHpOBaTh HABBIKM IIJIAHOMEPHOM pEryJsipHOM paboThl HaJg pelICHUEM
MIOCTaBJICHHBIX 3a/1a4.

CTpyKTypa MOosICHUTENbHOM 3alMCKU KYPCOBOTO MPOEKTa/ pabOThI
[IpuBenensr Ha cepBepe kadeapsl 43 B pazgene .../Mertomuueckoe oOecriedeHHe
kaenpsr 43/[IporpaMmMupoBaHue BCTPOSHHBIX MPHUIIOKEHHINA/




TpeboBanust k 0HOPMIICHUIO OSICHUTEIBHOW 3aMKUCKH KYPCOBOTO MPOEKTa/ paboThl
[IpuBenensr Ha cepBepe kadenpsl 43 B pazgene .../Mertomuueckoe oOecniedeHHe
kapenpsr 43/[IporpaMMupoBaHue BCTPOSHHBIX MPHIIOKEHHINA/

11.5. Meronnyeckue yka3aHus sl 00y4aromuUXcs MO MPOXOXKACHUIO CAaMOCTOSTETbHON
paboTsl

B Xoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBIOIHIET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YUYaCTHA.

B mporiecce BBITOTHEHUST CaMOCTOSTEIBHOM pabOTHI, y O0ydaromerocss (popMUpyeTcs
renecooOpasHoe MIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHWU M CHCTEMaTH3allUU NMpUOOpeTaeMbIX 3HAHUM, 00ecrneuynBaeT BBICOKUMN
YPOBEHb YCHEBAaEMOCTH B NEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKH IOBBIIICHHS
po()eCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
oOyJaromuxcsi, BISI0TCA Y4eOHO-MEeTOANYECKHEe MaTeprabl M0 AUCUUILIMHE IPUBEJACHHBIE Ha
cepeepe kadenpsl 43 B paszene .../Mertonnyeckoe obecrnieueHue
kadeapsr 43/[IporpaMMupoBaHrie BCTPOCHHBIX MTPHIIOKEHU/

11.6. MeTonuueckne YyKa3zaHusl Ui OOYYaIOIMUXCSA 110 TPOXOXKJICHHUIO TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIEBAEMOCTH MPEAyCMaTPUBAET KOHTPOJIb KayecTBAa 3HAHMM
00yYaromuxcs, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IIeNIbI0 OLIEHMBAHMUSA XO/a OCBOCHUS
JUCLUTIIINHBI.

Texymuii KOHTpOJb NPOBOJAUTCA B TEUEHUE CEMECTpAa IO MTOraM BBIIIOJIHEHHUS
CTyJICHTaMH Ja0OpaTOpPHBIX 3aHATHH B BUJE 3allUThL. 3amuTa JA0OpaTOpPHOW pPaOOTHI
IPOUCXOAUT IIOCIE €€ BBIIOJHEHUS HAa OCHOBE JJIEKTPOHHOIO OTY€Ta, KOTOPBIA JOJKEH
COJIepKaThb OCHOBHBIE CTPYKTYPHBIE AJIEMEHTBI: Ha3BaHUE, TEMY, LI€Jlb, 3aJ1a4d, PacCUETHbIC
(opMyIIBI, KOJ IPOrPaMMBbl, OCIIHIIOTPAMMBI CUTHAJIOB.

«OTJIMYHO» CTABUTCS, €CIM CTYJAEHT JAEMOHCTPUPYET 3HAHMUS O METOJAaX COAECP/KaHMUS,
0000I11IeHUs 1 CUCTeMaTU3aIH [TPUBEJICHHOTO B 0TUeTe MaTepuaina Ha yposae 90-100%

«XOpouIoy» - €cIH CTYACHT JEMOHCTPUPYET 3HAHUS O METOJIaX MOIydeHHsl, 00001IeH s U
CHUCTEMaTH3alluu IPUBEICHHOT0 B OTUETE MaTepuaia Ha ypoBHe 75-90%;

«Y IOBJIETBOPUTEIIBHO» - €CJIM CTYIEHT JIEMOHCTPUPYET 3HAHUSA O METOJAX MOJy4YECHMS,
000011eHNe U CUCTeMaTH3alMY IPUBEACHHOTO B OTYEeTe MaTrepuaia Ha ypoBHe 50-75%;

«HeyaoBneTBOPUTENBHO» - €CIIU CTYJEHT HE 3HaeT 0 METOAaxX IMOJIy4eHHUs, 0000IIeHUs U
cucTeMaTH3anuy 0oee OJIOBUHBI IPUBEACHHOTO B OTYETE MaTepHasa.

Pe3ynbTarhl TEKyLIEro KOHTPOJIS YCIIEBAEMOCTH OTPa)XaroTCs B JIMYHOM KaOMHETE B
aBTOMATH3UPOBAHHON MH(POPMAIIMOHHON CUCTEME.

Huszkue pe3ynpTaThl TEKyIIEro KOHTPOJIS (OLEHKA «yIOBJIETBOPUTEIBLHO» U HUXKE) MPU
IPOBEJCHUM  NPOMEXKYTOUYHOM  aTrTecTalid  MO3BOJSAIOT  JK3aMEHAaTopy  3a/laBath
JIOTIOTHUTEJIbHBIE BOMPOCHI MO TeMe Jab0paTOPHBIX 3aHATHM, a TaKKe MOMUMO TEOPETHUYECKHX
BOIIPOCOB IpEAJIaraTh Apyrue 3aJaHusl.

11.7. Meronuyeckue yka3aHus JUIsi 00ydyaroIIMXCsl O MPOXOXKACHUIO MPOMEXYTOYHON
aTTECTALNN.

[IpomexxyTounass  arrectanusi  OOydyalOIIMXCsl  HpeAycMaTpuBaeT  OLICHUBaHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYyYEHHBIX OOydYalolmMMcs B Ipolecce
U3y4eHUs BCeHl NUCLUIUIMHBI, HABBIKOB CAaMOCTOSTENIEHOW pabOThl, CIOCOOHOCTH NMPUMEHSATh UX



JUTSL PEIICHUS PAKTHYECKUX 3a1a4. JK3aMEeH, MMPOBOAUTCS B TIEPUO]T SK3aMEHAIIHOHHON CECCHH
U 3aBEpIIAeTCs AaTTEeCTAIMOHHON OIEHKOH «OTIUYHO», «XOPOII0», «yJAOBICTBOPUTEIHLHOY,
«HEYIOBIICTBOPUTEIHHO.

— muddepeHIMpoBaHHBIA 3a4eT — 3TO (¢GopMa OIEHKH 3HAHUH, IOJTYyYEHHBIX
00yJaromuMCcsl TIpY BBITIOJIHEHUH KYPCOBOTO MPOEKTa C aTTECTAIIMOHHON ONEHKOW «OTIMYHO,
«XOPOIIIOY, «YIOBIECTBOPUTEITHHOY», HEYTOBICTBOPUTEIHHOY.
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