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Annoranusg

Jucunmmnna  «IIporpaMMupoBaHHe  BCTPOCHHBIX  NPWIOXKEHHUI»  BXOAUT B
00pa3oBaTeNIbHYI0 TMpPOrpaMMy BBICIIETO OOpa3oBaHHsl — TMporpaMMmy OakamgaBpuaTta IO
HampaBieHuto — noarotoBku/  cnermanbHocTH  09.03.04  «[IporpamMmHasl  HH>KEHEPHS»
HampaBiieHHOCTH «[IpoekTupoBaHue NporpaMMHBIX cucTeM». JlucuuruinHa peanau3yercs
kaenpoit «Ned3y.

Juciuninza HaieneHa Ha pOpMUpPOBaHUE Y BBITYCKHUKA CIEAYIOIIMX KOMIETEHIINM:

[IK-2 «CnocoOHOCTh BIAAETh METOAOJOIMEH MPOrpaMMHONW HWH)KEHEpUH TpHU
MIPOEKTUPOBAHUH MTPOTPAMMHBIX CUCTEM PA3IMYHOIO HA3HAUCHUS

CopepxaHue IUCUUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBA3AHHBIX C HW3YyYEHUEM
OpraHu3alMy MPOrPaMMHOT0 OOECTeUeHUs] BCTPAaUBAEMBIX CHCTEM, IOJYYEHHEM 3HAaHUH, O
CTPYKTYpe, PYHKIHUAX U OCHOBAX MPOrPaMMHUPOBAHUS MUKPOKOHTPOJIEPOB.

[IpenogaBanne AUCHUIUIMHBI MpelycMaTpuBaeT cienyromue (Gopmbl OpraHuzaluu
y4eOHOro mpolecca: JIeKIuH, 1abopaTopHble paboThl, CAMOCTOsTeNbHAs paboTa oOydaromierocs,
KYpPCOBO€ NMPOECKTHUPOBAHHE.

IIporpaMMoil IHUCHUIUIMHBI NPEIYyCMOTPEHBI CIEAYIOLIME BHIbI KOHTPOJSA: TEKYLIUMN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsl aTTecTalus B (popMe IK3aMeHa.

OO1u1ast TPy10€MKOCTh OCBOCHUS TUCIMITIMHBI COCTaBIAET 7 3a4e€THBIX €AMHULL, 252 yaca.

SA3bIK 00yUYEHUS 110 AUCITUTUTHHE «PYCCKUNY.



1. TlepeuyeHb IIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIMILIIMHE

1.1. Ilenu npenomaBaHus AUCUUATUIMHBI

Llenpl0 M3yYeHUs] AMCLUUIUIMHBI SBISIETCA MOJMydyeHHE OOYdYarOUIMMHUCA HEOOXOIMMBIX
HaBBIKOB B 00JIaCTH apXUTEKTyphl M MPOrPaMMHOr0 OOECHEYEHHsS BCTPOCHHBIX CHUCTEM,
MOJydeHHeM  3HaHUH, O CTPYKType, (QYHKUMAX W  OCHOBaX  IPOrpaMMHPOBAHUS
MHUKPOKOHTPOJUIEPOB, TIO3BOJISIIOIIMX PEIIaTh BOMPOCHI aHaW3a (DYHKIMOHUPOBAHHS H
000CHOBaHMS TPeOOBAHUI K apXUTEKType M NPOrpaMMHOMY OOECHEUEHHUIO BCTPaMBAEMBbIX
CUCTEM.

1.2. JlucuumiauHa  BXOOUT B COCTaB  4acTH, (QOpPMHpPYEeMOW  y4aCTHUKAMHU
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTeILHON MPOrPaMMBbI BBICIIIET0 00pa3oBaHus (anee —
OII BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YyIbTATOB OOYUEHHUS 110 TUCIUIUINHE, COOTHECEHHBIX C
IUIaHUPYEeMbIMU pe3ynbTatamMmu ocBoeHus OI1 BO.

B pesynbraTe M3y4yeHHS AMCHUIUIMHBI OOyUYaIOIIUICS AOMKEH 00JanaTh CleayIoIUMU
KOMIIETEHIIMSIMH WJIM UX YacTAMU. KOMIETeHIIMN U UHANKATOPbI UX AOCTIKEHHS IPUBEICHHI B
Tabmure 1.

Ta6muma 1 — [lepeueHb KOMIIETEHITMI ¥ HHIMKATOPOB WX JIOCTHKEHUS

Koo u
Kareropus (rpymnmna) Kon n HanMeHoBaHMe UHIUKATOPA JOCTHKEHUS
HaNMEHOBaHUE
KOMIIETEHI[NHA KOMIIETEHI[NHA
KOMIIETEHIIUN

I1K-2.3.1 3HaeT METOBI IPOEKTUPOBAHMSI,
TECTUPOBAHUS U COIIPOBOXKICHUS
[1K-2 CriocoOGHOCTh | MPOrpaMMHBIX CUCTEM Pa3IMYHOIO Ha3HAYCHHUS

BJIA/IETh Ha BCEX dTanax *U3HEHHOTO 1IHMKJIa

METO0JIOTHEN [IK-2.V.1 ymeeT npuMeHATh METOA0JI0TUU

POrpaMMHOMN MIPOEKTUPOBAHMSL, TECTUPOBAHUS U
[TpodeccronanbHble porp P P ’ P

WH)XEHEpUU NpU COIPOBOXAECHUS IPOTPAMMHBIX CHUCTEM
KOMIIETEHIIUH

POEKTUPOBAHUU Pa3IMYHOTO Ha3HAYEHHUS Ha BCEX ATamax

IIPOrPaMMHBIX KU3HEHHOTO LIUKJIA

cuctem paznuyHoro | [1K-2.B.1 Bnageer HaBbIKaMH UCIIOJI30BAHUS

Ha3HAYEeHUS METOJI0B U CPEACTB NPOEKTUPOBAHUS

POTrPaMMHOTO 00eCTIeYeH s, TPOTPAMMHBIX
uHTEepdeiicoB 1 6a3 TaHHBIX

2. Mecro aucuuminHsel B cTpykType Ol

JlucuumuinHa MOKeT 0a3sUpoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00yYarOIIUMUCS
IIPY U3YYCHHUH CICAYIOUIMX AUCIHIIINH:

— «HpopmaTuKay,

— «JluckpeTHas MaTeMaTHKaY,

— «OCHOBBI IPOIPaMMUPOBAHUS,

— «ANTOPUTMBI U CTPYKTYPBI JAHHBIX»,

— «Apxurtekrypa 9BM u cuctem».

3HaHUA, TOJYYEHHbIE NPHU U3YYEHUU MaTepuana JaHHOW AMCLHUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIBHOE 3HAYECHUE, TAK U MOTYT MCIIOJIb30BAThCS IIPU U3YYEHUH IPYIUX AUCLUILINH:

— «IIporpamMmmupoBanre MOOUIIBHBIX YCTPOUCTBY,

— «OnepaloHHbIE CUCTEMBDY.

3. O0BeM U TPYIOEMKOCTh TUCIUILIAHBI
JlanHbie 00 00IIeM o0beMe TUCHUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHUIOB Y4eOHOU
paboTHI IO AUCHIHUTUINHE (M paclpeielieHUue 3TOH TPYJOSMKOCTH M0 CEMECTpaM) TPECTABICHEI B
Tabnuue 2.



Tabauna 2 — O6beM U TPYLOEMKOCTh TUCIMILIMHEI

. TpynoeMKOCTb 110 ceMecTpam
Bun yue6Ho# paboTh Bceero Py NoG No7 P
1 2 3 4

Oowan mpyooemKkocmp OUCUUNIUHDL, 7/952 5/ 180 2/ 72
3E/ (4ac)
U3 Hux uacoe npakmuueckoii n0020moeKu 51 34 17
AyoumopHnsie 3anamus, BCEro vac. 85 68 17
B TOM YHCIIE:

nexuuu (JI), (qac) 34 34

npakTuiyeckue/cemunapckue 3austus (I113),

(dac)

nabopartopubsie paboTsl (JIP), (dac) 34 34

KypcoBoii npoekT (pabdota) (KII, KP), (yac) 17 17

9K3aMeH, (Jac) 36 36
Camocmoamenvhas paboma, Bcero (4ac) 131 76 55
Buo npomesxcymounoii ammecmayuu: 3auer,
madd. 3auer, sk3amen (3auer, dudd. 3au, OK3. OK3.
DK3.**)

3 o
IIpumedanue:  kaHOUAATCKHUI IK3aMeH

4. ConepxaHue TUCUUTLIAHbBI
4.1. Pacnpenenenue Tpya0€MKOCTH JTUCLUUIUIMHBI IO pa3jiesaM U BUJaM 3aHITHI.
Pazaenbl, TeMbI IUCHUILTMHBI M KX TPYAOEMKOCTh IIPUBEEHBI B TaOIUIIE 3.

Tabauna 3 — Pa3zaensl, TeMbl AUCUMIIIINHBI, UX TPYLOEMKOCTh

Pa3nensl, TEMbI JUCLMIIIMHEI

Jlexnn
(gac)

I3 JIP
(C3) (gac)

KIT CPC
(gac) (gac)

Cemectp 6

Paznen 1. ApxutekTypa BCTPOCHHBIX CUCTEM.
Tema 1.1. OcHOBHBIE NOHATHS U MPUHLIMIIBI
MOCTPOEHHUS BCTPOEHHBIX CUCTEM.

Tema 1.2. Opranusanus U IpUHIMIIEI paOOTHI
RISC-niponieccopos.

18

Pasznen 2. IlpuHIunel IporpaMMHUPOBAHMS
BCTPOECHHBIX IIPHIIOKECHUM.

Tewma 2.1. [IpyHIMIIBEI TPOTPAMMHOIO
yIpaBiIeHUs MOJACUCTEMAMHU
MHUKPOKOHTPOJUIEPA.

Tema 2.2. MeTtoapl nepeaadu 1aHHBIX.
Opranuzanus uHTepdeiicos.

Tema 2.3. Ananoro-uudpossie u U po-
aHaJIOTOBBIE MPE0OPa30BATEIH.

22

22

48

Paznen 3. Opranuzaius paboThl BCTPOSHHBIX
IIPUJIOKEHUIN Ha OCHOBE ONEPALIMOHHON
CUCTEMBI.

Tewma 3.1. Apxutekrypa, Ha3HaYCHHE U PYHKIHH
BCTPaNBAeMOW OMEPAIMOHHON CHCTEMBI.

10

Uroro B cemectpe:

34

34

76




Cemectp 7

BrimonHeHne KypcoBoro mpoeKTa 17 55
Hroro B cemectpe: 17 55
Htoro | 34 0 34 17 131

[IpakTHueckass MOATOTOBKA 3aKJIIOYAeTCd B  HEMOCPEJACTBEHHOM  BBINOJIHEHHUU
00yJaroImuMHUCs OINpeIeIeHHBIX TPYA0BBIX PYHKIHI, CBSI3aHHBIX ¢ Oyy1ei npodeccuoHaIbHON
JESITETbHOCTBIO.

4.2. CopaepkaHue pa3IeiioB U TEM JICKITMOHHBIX 3aHITHI.
CopepxaHne pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEACHO B Ta0IHIIE 4.

Tabnuna 4 — ConepsxkaHue pas3/ieloB U TEM JEKIIMOHHOTO ITUKIIA
Howmep
paszena

HasBanue u conepxaHue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 APpPXHMTEKTYpa BCTPOCHHBIX CHCTEM.

Tema 1.1. OcHOBHBIE NOHATHS U MPUHLIUIIBI TOCTPOEHUSI BCTPOCHHBIX CUCTEM.
Jlexmmst Nel. O061mme moHATHS MPOSKTUPOBAHUS U IPOTPAMMHUPOBAHUS BCTPOCHHBIX
cucteM. [lorsitue mporpammHoro ynpasieHus. CHCTEMbI aBBTOMAaTHYECKOTO
ynpasiienus. BctpanBaeMblie cuctemsl. [IpoexkTupoBaHue BCTpauBaeMbIX CUCTEM.
Muxkpokontposuiepsl (MK).

Tema 1.2. Opranuzanus 1 npuHIUIBEL padoThl RISC-niporieccopos.

Jlexuus Ne2. CtpyKkTypa MUKpOKOHTposuiepa. OpraHusalius B3auMoIelcTBUs OaHKa
peructpoB ¢ oneparmoHasM yetpoiictBoM (OVY) B RISC-niponieccope. CtpykrypHas
cxema OY, npuHIMNI KoaUpoBaHus oneparuii. @opmatel koMan. Jemmdparop
KoMaH1. POpMHUPOBAHUE APXUTEKTYPbl CHCTEMbI KOMaHI.

Jlexmmst Ne3. Tlpunnun coBMemienus onepanuii akagemuka C.A. Jlebenena.
DneMeHTHhl apXUTeKTypsI mporieccopoB ARM Cortex-M. Pexumbl paboTsl
cocrosiHus. [Iporpammuast Mozaens.

Jlexuust Ne4. Monens namatu ARM Cortex-M. Cuctema komana. MeTo bt
aapecanuu. Homenknarypa MukpokoHTposiepos cepun STM32. CtpykrypHas
cxema STM32F3x, naznauenue nojacucteM. Kmaccudukarus namsatu. OCHOBHBIE
XapakTepUCTUKU NaMsTH. CerMeHTaIus maMsTH.

2 I puHOMNBI MPOrpaMMHPOBAHMUS BCTPOEHHBIX MPHJI0KEHHIA.
Tema 2.1. [IpyuHUIMIIBI IPOrPaMMHOTO YIIPaBJIEHUS [10ACUCTEMaMU
MHUKpPOKOHTpPOJUIEPA.

Jlexuus Ne5. Cranmapt CMSIS. Crangapt BbI30Ba NpoLEAyp AJIs apXUTEKTYPBI
ARM (AAPCS). Uepapxus 6ubamorexk STM32. Crangaptaas Oubauorexa
nepudepun (SPL). Crnoii anmapatueix abcrpakuuii (HAL).

Jlexuust Ne6. TloHsiTHE TUCKPETHBIX U(PPOBBIX CUTHAJIOB, JTOTMYECKUX
BXOJI0B/BbIX0/10B. OCHOBHBIE CXEMbI OpraHU3allUY JIMHUH [TOpTa BBOAA/BBHIBOIA
(GPIO). Peructps! ynpasnenus GPIO.

Jlexmmst No7. TToncucrema taktupoBanus u copoca MK STM32F3x (RCC).
Haznauenwue, cTpykTypHas cxema, perucTpbl YIpaBlIeHUs TOJICUCTEMOM.
Opranu3zaiys CUCTEMbI IPEPHIBAHUM.




Jlexuus Ne§. Kontposiep BinoxeHHbIX BeKTOpHBIX npepbiBanuil (NVIC). Peructpsl
ynpasieHust NVIC. [luarpamma pabotsl cucteMsl npepbiBanuii NVIC.

Jlexums Ne9. Pacmmpenssiit koHTposuiep npepsiBanuii u coowituil (EXTI), 65ok-
cxeMa, HazHaueHue. Peructpel EXTI. [lopsinok HaCTpOHKHM BHEIIHETO MPEPhIBAHMUS.
CucreMHbIi Talimep.

Jlexms Nel0. IonsiTre Taiimepa Ha ocHoBe cuéTunka. [IpuHImm paboTel mpocToro
Taiimepa, Taiimepa ob1ero HazHaueHus. KackanupoBanue TaiiMepos.

Jlexus Nell. CtpykTypHas cxema TaiiMepa ¢ pacIIMpPeHHbIM () YHKIIMOHAJIOM.
Pexxumbl paboTer kaHanoB Taiimepa. [lonsitue LLHIM. Dukozaep.

Tema 2.2. MeTtonpl nepenauun gaHHbix. Opranuzaius nHTephencoB.

Jlexms Nel2. INonsitre nunTepdeiica. Meronsl nepenaun naHHbx. Crienuduxanimn
ARM AMBA. llluna nepucdepun APB. BricokonpousBoautenpHas muHa AHB.
[IpuHIMI OpraHU3aluy IPAMOro AOCTYIA K IaMsATH, KoHTposuiep DMA.
CornpsixeHune KUAKOKpUCTauInIeckoro 3kpana ¢ MK no mmuaHomy uaTepdeiicy
Intel 8080.

Jlexuus Nel3. MexaHnu3mbl opraHU3aliy IPOrpaMMHOTIO YIIPAaBJICHUS PECYypCaMU
BBIUHCIUTENBbHON cucTeMbl. Opranusanys NporpaMMHBIX aBTOMAaTOB. ABTOMaTHOE
IIPOrpaMMHMPOBAaHUE, COOOIIEHHS, BUPTYyajbHbIE TaliMephl. Y HUBEPCAIbHBbIII
acuaxponHbiil npuémonepenatank (UART), curnanpabie muHuHN, hopMat Kajapa,
opraHu3aius npuéma/mepesadn JaHHbIX.

Jlexuus Nel4. Unrtepdeiic I°C, noakmouenue K muHe, GU3HUeCcKHil mpoToKoI.
Wnrtepoeiic SPI. [lonstue nuddepenunansruoro curnana. Marepdeiic CAN.

Tewma 2.3. Ananoro-uudposbie U UG PO-aHAIOTOBBIC TTPeoOpa30BaATEIIH.

Jlexmmst Nel5. Marepuanuzanust tHGOpMauu. AHaIOTOBO-KOJ0BOE KOJUPOBAHUE,
sTamnbl npeodpazoBanms. [lapamerpsr ALIIL. Ananoro-mmdposie u udpo-
aHaJIOTOBbIE TPe0Opa30BaTEH, IPUHIIUI PAOOTHI.

Opranu3anus padoTbl BCTPOEHHBIX MPUJIOKEHH HA OCHOBE ONePAIlHOHHOI
CHCTEMBI.

Tema 3.1. ApxutexTypa, Ha3HaUYC€HUE U (PYHKIUU BCTPAUBAEMOM OTMePallMOHHON
CUCTEMBI.
Jlexuust Nel6. OcHOBHBIE TIOJIOKEHUSI METOJ]a CTPYKTYPHOI'O IPOEKTUPOBAHMS.
[TonsiTne MynbTH3aJaYHOM CUCTEMBI, BCTpanBaeMoi onepannonHoi cuctemsl (OC),
nporuecca (3agaun). [Imanuposanue 3anau. [Tonstue sapa BctpanBaemoit OC u ero
G yHKIHIH.
Jlekuusa Nel7. OC peanbHoro Bpemenn CMSIS-RTOS RTX. Co3znanue 3agaum.
Cxewmnl Beiienenus mamsti. Ouepenu. Cemadopsl. OTioxxenHast o0paboTka
IIPEPBIBAHUIM.

4.3. Ilpaktrueckue (ceMUHAPCKUE) 3aHATHUS.
TeMbl MPaKTHUECKUX 3aHATUI U UX TPYJOCMKOCTh ITPUBEICHBI B TAOIHUIIE 5.




Ta6m/1ua 5-— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

W3 Hux No
No Temn! Popme! TpynoeMKoCTb, | HPAKTUYECKOH | pa3aena
i TPAKTHYECKHX TPAKTHYECKHX (aac) HOATOTOBKH, | MCIIAI
3aHATUI 3aHATUI (qac) LHEL
Y4eOHBIM IJIaHOM HE MPEYCMOTPEHO
|
Bcero
4.4. JlaGopaTOpHbIE 3aHSATHS.
Tembl 71a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb PUBEACHBI B Ta0IMIIE 6.
Tabauua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
U3 Hux Ne
No HaumeHoBaH e Ta6opaTopHBIX paoT TpynoeMKoCTh, | IPaKTUYECKON | pa3ziena
n/n (gac) MOJATOTOBKH, | JUCLHII
(uac) JINHBI
Cemectp 6
1 | BBogHOE 3aHATHE, HHCTPYKTAX 110 4 4 1
TexHHKe O6e3omnacHocTu. M3yuenue
uugpoBoro ocuuuiorpada u oTIa04HOro
KOMIUIEKTa. ¥ CTaHOBKA, HACTPOMKA 1
MOPSAIOK pabOThI C UHTETPUPOBAHHOM
cpenoii pazpabotku MDK Keil pVision,
M3Yy4Y€HHE CPEJICTB OTIAJKH.
2 | 3y4eHune OCHOBHBIX IMPUHIIMIIOB 6 6 1,2
pa3paboTKU U OTJIAAKH MPOrpPaMM
MukpokoHntposepa (MK) B
MHTETPUPOBAHHON cpesie pa3paboTKu
Keil. [IporpamMHuasi HacTpoiika
NoJICUCTeMBI cOpoca u TaktupoBanus MK.
3 | U3y4yeHue npuHLKIIOB IPOrPaMMHOM 6 6 2
HACTPONKHU MOJICUCTEMBI ITPEPHIBAHHIMA
MUKPOKOHTPOJLIEPA.
4 | N3y4yeHue NpuHIMIIOB NPOrPaMMHON 6 6 2
HACTPOMKHU TalilMEPOB MUKPOKOHTPOJLIEPA.
5 | 3y4yeHue npuHIMIIOB aBTOMAaTHOIO 6 6 2
MIPOrpaMMUPOBAHMSI KaK MEXaHHU3Ma
OpraHu3aluy yIpaBJIeHUS]
nepupepuiiHbIMH M0ICUCTEMaMU
MUKpOKOHTposuiepa: unrepdeiic UART,
I°C, KUJIKOKPUCTAITIMYECKU N SKPaH.
6 | [IpuMeHeHre onepaliMOHHON CUCTEMBI 6 6 2,3
CMSIS-RTOS RTX. U3yuenune
MIPUHIIUIIOB IPOTPAMMHOM HaCTPOUKH
aHAJIOTO-TIIUPPOBOTO U UDPO-
aHAJIOrOBOTO IpeoOpa3zoBaTesIei.
Bcero 34 34




4.5. KypcoBoe npoeKTupoBaHHe/ BBIIOJIHEHUE KyPCOBOM pabOTHI.

[lenp KypcoBOro mpoeKkTa: MONTYYEHHE NPAKTUYECKUX HAaBBIKOB MPOrpaMMHUpPOBAHUS
OCHOBHBIX 2JIEMEHTOB BCTPAaUBAEMbIX MPUIIOKEHHUN B X0Jie pa3pabOTKH KOHKPETHOTO MPOTOTUIIA
YCTPOMCTBA.

YacoB npakTUUECKON MOArOTOBKU: 17.

[IpumepHbIe TEMBI 3aJaHUK Ha KypCOBOM MPOEKT NpuBeaeHb! B pasaeine 10 PIT/I.

4.6. CamocrtosTenbHas paboTa 00yJIaroIIXcs.
Buzsl camocTosTensHON paboTHI M €€ TPYIOEMKOCTh IPUBEICHBI B Ta0uIe 7.

Tabauna 7 — Busbl camocToATeIbHON pabOTHI U €€ TPYAO0EMKOCTh

. Bcero
Bun camocrositesHOM paboThI qac ’ CemecTp 6, gac CemecTp 7, uac
1 2 3 4
M3ydeHne TeopeTHIeCKOro MaTepuaa 34 34

nucuuruinHel (TO)
KypcoBoe npoektuposanue (KII, KP) 55 55
Pacuetno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TEKyIEeMy KOHTPOJIIO

ycneBaemoctu (TKVY) 30 30
Jomamnee 3aganue (/13)
Kontposbabie pabotsl 3a04HUKOB (KP3)
IlonroroBka K MpoMeKyTOYHOU 12 12
arrectanuu (I1A)
Bcero: | 131 76 55

5. TlepeueHn yueOHO-METOIUIECKOTO OOCCTICUCHHS
JUIS CAMOCTOSITEIbHOM paboThl 00yUaromuXCst 0 JTUCHUILTHHE (MOYJIIO)
Y4eOHO-MeTOIUYECKHE MaTepHalibl Al CaMOCTOSITENIbHOM paboThl 00YyYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepedeHp MeYaTHBIX U AIEKTPOHHBIX YU€OHBIX U3/IaHUIM
[lepeueHp meyaTHBIX U AJEKTPOHHBIX YUEOHBIX W3/IaHUN MTpHUBEIEH B Tabmule 8.

Ta6mmia 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX YYCOHBIX H3aHUN

Komuectso

SK3EMILTIPOB B

udp/ oubmMoTeKe
URL apec bubnuorpaduyeckas ccpiika (kpome

AIIEKTPOHHBIX
9K3EMILIIPOB)

https://urait.ru/bc | Oropoanukos, . H. MukpornpoiieccopHas TeXHUKA:
ode/453337 BBenenue B Cortex-M3: yueOHOe mocooue 1ist By30B / H.
H. OropognukoB. — Mocksa: U3natensctBo FOpaiir,
2020. — 116 ¢. — (Bricmiee o6pazoBanue). — ISBN
978-5-534-08420-7. — Tekcrt: anexTpoHHbI // DBC
Opaiit. — URL: https://urait.ru/bcode/453337




https://e.lanbook.
com/book/69941

Jlxozed, 0. SAnpo Cortex-M3 xommannu ARM. ITomHoe
pykoBoACTBO: pykoBoAcTBO / FO. JIxxo3ed; mepeBos ¢
anrauiickoro A. B. Ectudeena. — Mocksa: JIMK
IMpecc, 2012. — 552 c. — ISBN 978-5-97060-307-9. —
Tekct: anexTpoHHbIH // JlaHb: 2JIEKTPOHHO-

o6ubmmoteuynas cucrema. — URL:
https://e.lanbook.com/book/69941

https://znanium.c
om/catalog/produ
ct/406520

Bapperr, C. ®. BcTpanBaeMble CUCTEMBI.
[IpoexTupoBaHue NPUIOKEHUN HA MUKPOKOHTPOJUIEPAX
cemeiictea 68HC12 / HCS12 ¢ npumenenueM si3bika C
[Dnextponnslii pecype] / C. @. bappertr, A. Ix. [lak. -
Mockga: JIMK mpecc, 2010. - 640 c. - ISBN 5-9706-
0034-2. - Tekct: anexkrponnsIit. - URL:
https://znanium.com/catalog/product/406520

https://e.lanbook.
com/book/341030

Knrouapés, A. A., Kounn, K. A., Domenkosa, A. A.
[IporpamMmmMmupoBanne MUKpOKOHTpoJuiepoB STM32: yueO.
nocooue. — CII0.:I'YAII, 2023. - 196 c. - ISBN 978-5-
8088-1829-3. - Tekct: anekTpoHHbIH // JlaHb:
AJIEKTPOHHO-O0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/341030

7. IlepedeHb 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB

1H(}OPMaLIMOHHO-TEIEKOMM YHUKAIIMOHHOH ceTu «IHTepHET»

[Iepeuenn

3JIEKTPOHHBIX 00pa30BaTENIbHBIX pecypcoB UH(POPMALIMOHHO-

TEJICKOMMYHUKAIIMOHHON ceTn «HTepHeT», HEOOXOAMMBIX i OCBOCHMS JTUCIIMILIAHBI
MpHUBEICH B Tabnuie 9.

Tabauuma 9 — IlepedyeHb SJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu «/HTepHEeT»
URL anpec HanmveHnoBanue
https://1progs.com/keil-mdk/ Keil MDK-ARM Development

Software (OecrimaTHas Bepcus)

https://keilpack.azureedge.net/pack/Keil. STM32F1 | ITaker

xx_DFP.2.4.0.pack

Keil. STM32F1xx_DFP.2.4.0.pack

https://www.st.com/en/microcontrollers- IlepeueHb TOKyMEHTALIUN HA

microprocessors/stm32f303vc.html#documentation | mukpokonTposiep STM32F303VC

https://www.st.com/en/microcontrollers- [lepeuenp noKyMeHTanMK Ha
microprocessors/stm32f103c8.html#documentation | mukpoxonTposiep STM32F103C8

8. Ilepeuenb HH(DOPMALIMOHHBIX TEXHOJIOTUN

8.1. [lepedenr MPOrpaMMHOTO OOECIICUEHHS, HCIOIB3yeMOr0 TpPHU OCYIIECTBICHUH
00pa3oBaTeILHOTO MpoIecca Mo AUCIUIIIHHE.
[TepeveHb UCIIOJIB3YEeMOT0 IPOTPAMMHOTO o0ecTieueH s npencTasiieH B Tadumie 10.



Tabauua 10— Ilepeyenp nporpaMMHOro 00eceueHHs

Ne n/m HaumenoBanue
1 Onepaunonnas cucrema Microsoft Windows
2 Keil MDK-ARM Development Software (6ecruiatHast BepCusi)
8.2. IlepeueHp  MHPOPMALMOHHO-CIIPABOYHBIX  CHCTEM,  MCIOJIB3YEMbIX  MpH

OCYIIECTBIICHUHN 00pa30BaTEIHLHOIO MPOIecca Mo AUCIUILTHHE.
[lepeueHr HCMONB3yeMbIX HWH(DOPMAIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
tabnue 11.

Tabauna 11— Ilepeyenp MHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/m Haumenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHUYECKast Oa3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYILECTBIICHUS
00pa3oBaTeIbHOTO MPOIIECcca MO JUCIUIIIMHE, TIPEICTaBIICH B Ta0auIe 12.

Tabnuna 12 — CocTaB MaTepuabHO-TEXHUUECKON 06a3bl

No HanmenoBanue coctaBHOM YacTu Homep aygutopuu
/o MaTepHAIbHO-TEXHHUYECKOW Oa3bl (pr HEOOXOAMMOCTH)

1 MynpTrMenuiiHas JIEKIMOHHAS ayIUTOPHUS

2 | ConeunanuzupoBaHHas 1adopatopust « MHUKpPOIPOIECCOPHBIX
CUCTEM)
3 Otnanounsiii koMiuiekT Open32F3-D

10. OreHouHble CpeICTBA AJIsl IPOBEAECHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CoctaB OLEHOYHBIX CPEACTBIUIA NPOBEACHHUS IPOMEKYTOUYHOH aTTecTaluu
oOyJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadimie 13.

Tabnuna 13 — CocTaB OLIEHOYHBIX CPEJCTB JJIsl IPOBEJCHUSI IPOMEKYTOUHOM aTTecTalluu

Bua npomexyTouHOM aTTecTanyu ITepeyeHb OLICHOYHBIX CPEJCTB
DK3aMeH Crnucok BOMpOCOB K IK3aMEHY;
3amaun.
BrinosiHeHHE KypCOBOrO MPOEKTa DKcrepTHas OIICHKa Ha OCHOBE TPEeOOBaHMIA K
COZEPKaHUIO KypCOBOTO MPOEKTA.

10.2. B kauecTBe KpHUTEpHUEB OLEHKM YpPOBHA C(OPMHUPOBAHHOCTH (OCBOEHHA)
KOMIIETEHIIM 00YyJalolMMHCS TPUMEHSETCS S-0ajulbHasi MIKaJla OIEHKH C(HOPMUPOBAHHOCTU
KOMIIETEHIMH, KoTopas npuBejeHa B Tabuuue 14. B TeueHne cemecTpa MOXKET MCIOIb30BATHCS
100-6amipHas mIKana MOAyJIbHO-PEUTHHIOBOM CUCTEMBI Y HUBEPCHUTETA, TIPAaBUIIA HCIIOIB30BAHUS
KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIHUM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y ATl



Tabnuna 14 —Kpurepuu olieHKH YpoBHSI c(QOPMHUPOBAHHOCTH KOMIETEHIUH

OrneHka KOMIIETEHIIUA

5-0aiuIbHA IIKaIa

XapakTepucTuka c(hOpMHUPOBAHHBIX KOMITETEHIHIHA

— oO0yyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIH
MaTepHai;

— YBEPEHHO, JIOTUYHO, [TOCIIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;
— ONMpasCh HA 3HAHUS OCHOBHOM U JIOIOJHUTEJIBHOW JINTEPATYPHI,

«OTJIMYHOY
GATICHOY TECHO  TIPUBS3BIBAET YCBOCHHBIE  HAy4YHbIE  TOJIOXKEHUS  C
MPaKTUYECKOM IeATETLHOCTHIO HAMPABIICHNUS,
— yMeso 000CHOBBIBAET M ApTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;
— JleJ1aeT BBIBOALI M 000OIIECHHS;
— CBOOOJIHO BJIQJICET CUCTEMOM CIICIIMATM3UPOBAHHBIX MTOHSITUH.
— 00y4JaronIuiicss TBEpJ0 YCBOWII MPOTPAMMHBIA MaTepuai, rPpaMOTHO
M 1O CYIIECTBY M3JIaraeT €ro, ONHUPasCh Ha 3HAHHUS OCHOBHOM
JUTEPATYPBL;
CXOPOLLIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
P — YBSI3bIBAE€T YCBOEHHBIC 3HAHUS C MPAKTUYECKOW AESATEIBHOCTHIO
«3a4TCHOY
HaIpaBJICHUS;
— apryMEHTUPYET HAYYHBIC MOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BJIaJICET CUCTEMOM CMEIUATU3UPOBAHHBIX TOHSATUM.
— 00y4aroUHiicss YCBOMJI TOJIKO OCHOBHOM NPOTrpaMMHBINA MaTepHa,
MO0 CYIIECTBY M3JaraeT €ro, onupasich Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;
— JIOMYCKaeT HECYIICCTBECHHBIE OTMOKN U HETOYHOCTH;
«yHOBJIETBOPUTEITLHOY o
— WCHBITHIBACT 3aTPYAHEHUS] B MPAKTUYECKOM MPUMEHEHUM 3HAHUU
«GaYTEeHO)
HaIpaBJICHNUS,
— cJ1a00 apryMEHTHUPYET HayYHBIC MTOJIOKCHHUS,
— 3aTpyAHseTCs B (OPMYITHMPOBAHUH BHIBOJOB U 0000IIIEHUT;
— YaCTUYHO BJIQJIEET CUCTEMOM CIEIMATM3UPOBAHHBIX MTOHATHIA.
— oOydJaronuiicss He YCBOWJI 3HAYMTEIIBHOW YacTH MPOrPaMMHOTO
MaTepuania;
— JIOMYCKAaeT CYIIECTBEHHbIE OIMMOKM U HETOYHOCTH TpH
«HEYJIOBIICTBOPUTEIEHOY )
paccMOTpEeHUH POOIeM B KOHKPETHOM HAIPABJICHUH;
«HE 3aUTCHO»

— UCHBITBIBACT TPYAHOCTH B IMPAKTUYCCKOM NPUMCHCHUN 3HaHHfI;
— HE MOXET apryMEHTUPOBATh Hay4HbIC MTOJIOKEHUS;
— He GopMyIHUpyeT BEIBOAOB U 0000IICHUI.

10.3. TunoBsle KOHTPOJIBHBIE 3a/JaHUSI WJIM UHBIE MaTEPHAIIBI.
Bomnpocs (3agaun) 1uis s5K3aMeHa MpeJIcTaBiaeHb! B Tabaune 15.

Tabmuma 15 — Boripocs! (3amaun) 1y 3K3aMeHa

No Kon
Ilepeuens BonpocoB (3a1a4) A SK3aMeHa
/1 WHIUKATOpa
1. | Ilonarue BcTpanBaeMoil CUCTEMBI. THIIBI BCTPAUBAEMbIX CUCTEM U UX [K-2.3.1
XapaKTCPHBIC OTIINYUA OT OCTAJIbHBIX CUCTCM. Ilonarue IporpaMMHOI0O
ynpasieHus. [Ipuniunsl nporpaMMHoro ynpasienus. Cucrema
ABTOMATHYCCKOI'O YIIPABJICHHS.
2. | O6mas GopmynupoBKa 3aa4¥ MPOCKTHPOBAHHS BCTPOCHHON CUCTEMBI. [K-2.3.1

110 MK.

[TpoOnembl pu MPOEKTUPOBAHUN BCTPOCHHBIX NpuiokeHHH. CTpyKkTypa
rpouecca NpoeKTUPOBAHUS BCTpanuBaeMom cuctemsl. [lonsTue
MukpokoHTposiepa (MK) u ero Mecto cpeau BeIUMCTUTENEH.
Knaccugukaunonnsie npusHaku. Cemeiictsa MK. MapipyT co3nanus




[loHATHA: apXUTEKTYPa BBIYACIUTEIBHON CUCTEMBI, ITPOLIECCOPA,
TaKTUpOBaHuA. ['apBapackas apXUTEKTypa ¢ pelyLIUPOBAHHON CUCTEMOM
koman (RISC). Ipunnumne! noctpoenus apxutekTypbl RISC
ITPOLIECCOPA, OCHOBHBIE 3JIEMEHTHI ITPOLIECCOpa U UX B3aUMOAEHCTBHE.

IK-2.3.1

[onsiTHe apxuTeKTypa cucteMbl komana. O6mas cxema padbotsl RISC
mporieccopa Mpu B3auMOJICHCTBHH € MaMAThiO. [[puHIMIT cOBMEIIeHHS
onepanuii akanemuka C.A. JleOenesa. [loHsTHE KPUTHUECKOTO ITYTH
BBINOJIHEHMS KoMaHAbl. HazHauenne ocHOBHBIX cTaaui konseliepa RISC
rpoiieccopa.

[1K-2.3.1

DnEeMEHTBI apXUTEKTYPhI IPOLECCOPOB C TOUKH 3PEHUS IPOIPAMMHUCTA.
IIpoueccop Cortex-M3/4, 6110Kk-cxema mpoueccopa, KOHBelep KOMaH/I.
[Tonsitie, apudMeTHKa ¢ HACHIIIICHUEM.

[1K-2.B.1

[Tporpammuas moaens nporieccopa Cortex-M3/4. Pexxumbl paboThl 1
cocrosiHus npoueccopa Cortex-M3/4.

[IK-2.B.1

Mogens namstu npoueccopa Cortex-M3/4. Kapra mamstu
STM32F303xC.OcHoBHBIE HIMHBI NTpolieccopa. Aapecanusi ¢ MPsSMbIM U
00paTHBIM MOPSIIKOM OAMT.

I1IK-2.B.1

Buner anpecanuu. CriocoOsr aapecaruu nporeccopa Cortex-M3/4. biok-
cxema MK STM32F303xC. Ha3znauenue noacucrem MK.

I1K-2.B.1

Crangaptuzanusa Bocupusatus aapecanuu. Crangapt CMSIS. Tunsr
JAHHBIX, oTpeieNieHHbIe cTanaapToM. O0IacTh CTaHAAPTU3AIUY.
Yposau abctpakiuu. Komnonentst CMSIS B mpoekTe, UX CTPYKTypa U
Ha3HAYCHUE.

[1IK-2.3.1

10.

Wepapxust oprannzanuu namsatd. OCHOBHBIE IIMHBI M CUTHAJIBI
yrpaBiieHus namsaThio. Kinaccudukanus namsatu. XapakTepuCTHKH
namsaTu. CerMeHTalus naMsiTi, OCHOBHbBIE CETMEHTHI.

[1K-2.3.1

11.

[Toxcuctema copoca u TaktupoBanusi. HaznaueHnue pezonartopa,
npumeHsembie Turbl B a5ekTponuke. [lonsitue HSI, HSE, LSI, LSE, PLL,
SYSCLK, HCLK ux naznauenue. HazHaueHnue remepaTopa onmopHoOi
9acTOTHI ¢ ()a30BOI aBTOMOJICTPOHKOI YacToThl. CTpYKTYpHas cxema
MTOJICUCTEMBI TAKTUPOBAHHSI.

[1IK-2.B.1

12.

[Toncucrema copoca u TaktupoBanusi. OOmIas cxema HaCTPOMKHU
PLLCLK, SYSCLK, HCLK. Peructpsl, ucrosib3yembie 151 HACTPOUKH.
Crpykrypnas cxema cOpoca MK. Haznauenue u nmpuHIumn paboThl
CHUCTEMBI cOpoca.

[1IK-2.B.1

13.

JluckpetHsble 35iekTpudeckue curuaiel. [loHsaTue moruueckux
BXO0JI0B/BBIX0OI0B. [IOpTHI M CUTHANIBHBIC TUHUU. J[ByXTaKTHBIN BBIXO/I,
CTPYKTypHasi CXeMa, PUHIIUI () YHKITMOHUPOBAHUS, IOCTONHCTBA,
HEJIOCTATKH.

[1K-2.3.1

14.

OAHOTaKTHBIN BBIXOJ C TACCUBHOM HArpy3KOW, CXema, IPUHIIUI

(G yHKIIMOHUPOBAHUS, TOCTOMHCTBA, HeAOCTaTKH. COCTOSTHHE JIMHUI
nuskoe (Low), Beicokoe (High), kondnukra (X), miasaroree (Z).
[TpuHIMI NCTIOIB30BaHUS Z COCTOSIHHS BBIX0JIa C OTKPBITHIM CTOKOM.
[TonTsaruBaronye pe3ucToOpbl U UX Ha3HAUYCHUE.

[1K-2.3.1

15.

CrtpykTypHas cxema JIMHUM TTopTa BBoa/BbiBoia MK STM32. [Ipuniun
HacTPOWKHU U paboTel cxeMbl. Tpurrep Imunra.

I1IK-2.B.1

16.

Pexxumbl paboTel muHUI TopTa BBo1a/BeiBojia MK STM32 u peructpsr ux
HaCTPOMKHU.

I1IK-2.B.1




17.

Cucrema npepbiBanuil. OnipeesieHust: IpepbIBaHus, 3a1poca
npepbiBaHus, 00paboTurKa NpephIBaHus, BEKTOP MPEPHIBAHMUS,
IIPUOPUTET IPEPBIBAHMSI, COOBITUS, UCKIIFOUEHUS. BUbI IpepbIBaHUH.
W3nepxku B opraHu3aluy CUCTEMBI pepbiBaHnil. CUCTEMHBIE
uckioueHus ARM Cortex_M3/4. Buenrnue npepsiBanus. [puniun
HAaCTPOMKU IIPEPHIBAHUN.

I1K-2.3.1

18.

KonTponnep BnoxxeHHbIX BeKTOpHbIX MpepbiBaHuil (NVIC). Peructpsl
pazpeuienus u 3anpemenus npepsiBanuid NVIC. Peructpsi
yCcTaHOBKH/cOpoca nmpu3Haka oTiokeHHoro npepbBaaus NVIC.
AxTUBHOE cocTosiHue. B3auMOoCBs3b Ta0IM1IbI BEKTOPOB MPEPHIBAHUN C
HOMEpaMU IIPEPHIBAHUMN.

I1IK-2.B.1

19.

YpoBHH PUOPUTETA, TPYIIIUPOBKA IPUOPUTETOB, PETUCTPHI HACTPOUKH.
bazoBble cpencTBa KoHPUrypanuu npepbiBanuii 6udbauorexu CMSIS.
[IporpamMHbI€ NTpepBIBaHMUS.

[1K-2.B.1

20.

CucreMHBIH TaltMep, TpUHLIUI paOOTHl. Peructpsl cucteMHoro Taiimepa.

I1K-2.B.1

21.

Pacummpennsiii konTposuiep npepsiBanuil 1 coosituit EXTI. Brok cxema,
Ha3HA4YeHUEe, MPUHIUN paboThl. PerucTpsl paciiupeHHOro KOHTPOJIEpa
npepbIBaHui 1 cOObITHA. [TOpsIA0K HACTPOWKH BHEITHETO IIPEPHIBAHUS C
Bxozga IIBB.

[IK-2.B.1

22.

IlonsTue Taiimepa. Buasl TaliMepoB, OCHOBHBIE MO YJIN, TIPUHIIUII
paboThl, MecTO B cucTeMe. biok-cxema 6azoBoro taiimepa STM32Fx,
OCHOBHBIE PETUCTPBHI.

I1K-2.3.1

23.

bnok-cxema Taiimepa obmiero HazHaueHust STM32FxX, oCHOBHBIE MOYJH
1 ux Ha3HaueHue. CoeJMHEHNe TaliMEePOB B KACKAITHOM peXuMe, Tabauia
MEKCOECTMHEHHUI TaiMEPOB.

[1IK-2.B.1

24.

brok-cxema TaiiMepa ¢ pacmupeHHbIM QyHKITMOHATIOM STM32FX.
[Tpunimn pa®otel. PexumMbl paboThI.

[IK-2.B.1

25.

[TousiTHE HIMPOTHO-UMITYIBCHOM Moy sty curHana (LLIMM). PaGora
Taitmepa B pexxume [IIMM. Haznauenue sHKOI€pa, NPUHIUIT JEUCTBUS
IIPU U3MEPEHUHU JIUHENHBIX U BPALIATEIIbHBIX [IEPEMEILICHUN.

I1IK-2.3.1

26.

Crnenuduxannu ARM AMBA. Vcnionbs3yemble TEPMUHBI IPU
paccmotpenud muH. O003HaYeHHE CUTHATIOB Ha BPEMEHHBIX
nuarpammax. Hasnauenne mmnsl nepudepun APB. Haznauenue
BbICOKOTpOoU3BouTeNbHOM mMHBI AHB. biok-cxema mmnsl APB.
Juarpamma cocrosinuii mmHsl APB.

I1IK-2.B.1

27.

[Tpunuun pa®oTsl )KUIKOKpUCTAIIIMYECKUX 3KpaHOB. [lonsatue GRAM.
Crangapt npotokoiia napauiensnoi munsl Intel 8080. biiok cxema
koHTposuiepa ILI19325. [IpuHiun HacTpolku KOHTposuiepa. Peructpol
HAcCTpOWKU. BpeMeHHbIe 1uarpaMMbl UTCHUSA/3aMUCH JTaHHBIX B
koHTposuiep. Popmat PCX.

[1K-2.3.1

28.

KonTpomnep npsmoro nocryna k namatu DMA. Biok-cxema, pexumbl
paboThI, PETUCTPHI HACTPOMKHI KOHTPOJLIEpA.

I1IK-2.B.1

29.

[onsitne nnTepdeiica. ACHHXPOHHBIN U CUHXPOHHBIN PEXUM Iepeiadn
JaHHBIX. PexuMBbl nepeiauy napasuiesIbHOro Ko/ia Co CTpOOMPOBaHUEM, C
KBUTHUPOBAHUEM.

I1K-2.3.1

30.

VYHuBepcanpHblii acuHxpoHHbIN npuémonepenaruyuk (UART). [Ipunnun

pabotsl nepenaarunka, npuéManka UART. ®opmart Gaiita nanueix UART.

OCHOBHBIE PErUCTPHI YIIPABICHUSI.

I1IK-2.B.1

31.

Untepdeiic I*C, cxema NOAKIIOUEHHUS K MIMHE, IPOTOKOM ITUHEL B0k
cxema Moayatst I°C 8 STM32, perucTpbl HACTPOHKH pabOThI MOLYIS.

I1K-2.B.1




32.

Hurepdeiic SPI, cxema moaAKIIOYEHUS K TUHE, TPOTOKOJI ITUHBI.
[Nonstne «inddepenunansuelii curnamy. CAN unrepdeiic, ooimue
CBEJICHUSI.

I1IK-2.B.1

33.

Merononoruueckas cxema GopMHUpPOBaHUSA U KOJUPOBAHUS WH(OPMAITUH.
MeTtobl AMCKpETU3ALMU CUTHATIOB. BbIBOIBI TeOpeMbI KOTEnbHIKOBA
B.A. st byHKIMIA ¢ OTpaHUYEHHBIM CIIEKTPOM.

I1IK-2.3.1

34.

AHaI0Tr0BO-KO1I0BOE KomupoBaHue curHanoB. Knaccudukanus AT
Cratuueckue napametpsl ALIIL. CtpykTypHas cxeMa U IpUHIUI padOThI
LAIL

I1IK-2.3.1

35.

CrpykTypHasi cxema U mpuHIUN padoTsl: napamiensuoro AT AT
MOCJIEIOBATEILHOTO MPUOIMKEHHUS.

I1IK-2.3.1

36.

MexaHu3Mbl ynpasieHHUs pecypcaMyu MUKpoKoHTposiepa. [lonsarue
KOHEYHOTro aBToMara. ABTomarsl Muiu u Mypa. I'pad aBromara.
IlocnenoBarenbHOCTH paboThl aBTOMaTa Mypa B mporpaMme.

[1K-2.3.1

37.

ABTOMaTHOe nporpammupoBanue. [loHaTHE NPOrpaMMHOTO KOHEYHOTO
aBTOMATa, BUPTYAJIbHbIC TaliMephl, COOOIICHUSI.

IK-2.3.1

38.

OnepaimoHHbIe CUCTEMBI peasIbHOTO BpeMeHHU. [loHsTHe 3a1auu, BUIbI
3agad OC. [InanupoBanue 3aga4 u ux cocroguust. [loroxku. ®yuknuu OC,
MOHsITUE si/Ipa. biiok ynpasieHus 3anaueil — Ha3HaYeHUE, CTPYKTYpa.

[1K-2.3.1

39.

KaxoB pe3ynbTar BbINOIHEHUS CIEAYIOLIETO KOa:
typedef unsigned int uint32_t;
int main(){
*(uint32_t*)(0x40021018)|= 0x00000010;
*(uint32_t*)(0x40011004)&= OxFFOFFFFF;
*(uint32_t*)(0x40011004)|= 0x00200000;
for(;;){
*(uint32_t*)(0x40011010) = 0x00002000;
*(uint32_t*)(0x40011014) = 0x00002000; } }
Pa3bsCHUTP pe3ysbTaThl BBINOIHEHNUS KaXKIOW CTPOYKH KOJIA.

[IK-2.V.1

40.

Hanucate nporpammy ornpoca Kakayro CeKyHAy cocTossHus TuHuKA PAQO n
BBIBOJIA PE3yJIbTaTa B OKHO OTJIaTUHKA.

IK-2.V.1

41.

PaccunTath K03 PULHEHTH HACTPOIKH MOACUCTEMBI TAKTUPOBAHUS U
6a3zoBoro taiimepa TIMX 17151 HACTPOMKH MTpEepBIBAaHUS OT Taiimepa
KaKIble 3 MUHYTBHI.

IIK-2.V.1

42.

Paccuntats ko3¢ uLeHTH HACTPOIKHU TaiiMepa ¢ pacIIHPEHHBIM
¢dyraknuonaioM TIMx ms HacTpoiiku IIMM curnana wactoroit 720 I'm
kod(urmentom 3amonHeHuss kw=0,235. Yactora TakTupoBaHUs TaliMepa
FCK_INT = FCK_PSC = 144 MI'n.

[IK-2.V.1

43.

AnanuTudeckast GyHKIUSI aHAJIOTOBOTO cuTHaa: e(t)=5*sin(2*pi*t)
(cuutaTh B paauanax). OCyleCcTBUThH €r0 aHAJIOTOBO-KOJIOBOE
KoaupoBaHue Ha oTpeske [0;1] cekynn, yactora auckperusauuu S ['m,
BeIM4YMHA KBaHTa 1o ypoBHI0 0.2 B. Pa3zpsiaHyto ceTky u crocod
KOJMPOBaHUS B HEMl BbIOpATh caMocTOsTeNbHO. Pe3ynbTar 3anucate B
BUJIE TaOIUIIBL: TIEPBBIN CTONOCI aHAIOTOBOE 3HAYCHHE, BTOPOM —
n(poBOIt KO, TPETUH - TOTPEITHOCTH KBAHTOBAHUSI.

[IK-2.V.1

Bomnpocs (3agaun) nis 3adera / nud . 3auera npepcraBieHs! B Tadnuue 16.

Tabnuna 16 — Bonpocs! (3agaun) nist 3adera / qudd. 3auera

Ne i/m [Tepeuyens BompocoB (3amav) s 3auera / qudd. 3adera

Konx
WHIUKATOpa

V4eOHBIM IUIAHOM HE IIPpEaAYCMOTPCHO




[lepeuenr TeM [JIs1 KypCOBOTO IPOECKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOW pabOTHhI
npeacTaBieHsl B Tabnuue 17.

Tabnuua 17 — Ilepeuens TeM AJisi KypcOBOTO MPOSKTUPOBAHMS/BBIIIOIHEHUS] KyPCOBOM paboThI

No 1/ [TpumMepHBIii IepedeHb TeM NIl KYpPCOBOT'O MPOESKTUPOBAHUS/BHIMIOTHEHUS
KYpCOBOW pabOThI

1. Kanpkynsarop apudmeTHaecKux onepanui.

2. Jlornyeckuil IBOMYHBIN KaIbKYISTOP

3. Kanpkynarop rpadukoB cTeneHHbIX (QYHKITHIA.

4. [Tudposoii camonucel.

5. BBIHOCHOM ITyJIBT KOHTPOJISL.

6. Yachsl.

7. CTop0o>keBOM MyJIbT.

8. I'eneparop IIINM 3ByKOBOIf 4aCTOTHI.

0. Taiimep oOpaTHOTO OTCUETA.

10. Tpancagarop yucia B kox Mop3se.

11. I'eneparop curnana.

12. ['enepatop NpsMOYTOIbHBIX UMITYJIHCOB.

13. I'mpnsia u3 8-Mu CBETOAMOIOB. YTIPABICHHUE IBHX)KEHHEM OTOHBKOB.

Bompocsl 1t mpoBeneHHMsT TIPOMEXKYTOYHOM aTTeCTallii B BHUJIE TECTUPOBAHUS
npeacraBieHbl B Tabmuie 18.

Tabauna 18 — IlpumepHbIit mepeyeHb BONPOCOB JJIsl TECTOB

Kon

Ne /m [IpumepHBIii epeyeHb BOIIPOCOB ISl TECTOB
UHAMKATOpa

He npenycmoTpeno

[lepeyeHp TeM KOHTPOJBHBIX pabOT MO AMCHUIUIMHE OOYYAIOMIMXCS 3a09HOU (HOPMBI
o0y4eHus, npeAcTaBiIeHbl B Tadbauie 19.

Tabnuna 19 — [lepeyeHb KOHTPOJIBHBIX pabOT
Ne n/nn IlepeueHb KOHTPOJIBHBIX PA0OT
He npenycMoTrpeno

10.4. Metonuyeckue  MaTepuaibl,  ONPEICISIONIME  IPOLEIYyphl  OLEHUBAHUSA
WHIMKATOPOB, XapaKTEepHU3YIOIUX JdTanbl (HOPMHUPOBAHHS KOMIETEHIMH, coaepxaTcs B
JIOKaJIbHBIX HOpMaTUBHBIX akTax [YAII, pernaMeHTUpYHOIIMX TOPAIOK U MPOLENYypY
MIPOBEJICHUS TEKYLIETO KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOMN aTTeCTaIlMi 00yJarouxcs
I'VAIL

11. Meronuueckue yka3zaHus sl 0Oy4arOIIMXCsl IO OCBOCHUIO TUCITUTIIMHBI

11.1. Meronuueckue yka3zaHusi A OOy4yalOIIMXCS IO OCBOGHHUIO JIEKIIMOHHOTO
MaTrepuaa.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuajnga — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
ri1y0oKoe U ACHOE U3J10’keHUe yueOHoro Marepuana. HaznaueHue COBpeMEHHOM JIEKIUH B PaMKax
JUCLUMIUIMHBL HE B TOM, YTOOBI MOJIYYUTh BCIO HH(POPMALKIO O TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX NpOOJEeM JAUCUUIUIMHBI, METOJOB HAY4YHOIO II0O3HAHUs, HOBEHIINX
JOCTH)KEHUM HaydHOW MbICIH. B yueOHOM mporecce JIeKIusl BBIIOIHAET METOJ0JIOTHUECKYIO,
OpPraHM3alMOHHYI0 U MH()OPMaLMOHHYI0 QYyHKIMH. JIeKIHUs pacKpbIBaeT NOHATHIHBIN anmapar



KOHKpETHOW o0nacTu 3HaHMsA, €€ MpoOJeMbl, JaeT LEeJIbHOE IMPEACTaBICHHE O JUCIUIUIMHE,
IMOKa3bIBACT B3aUMOCBSA3b C JPYIrUMU JUCHUIIIIMHAMU.

[InanupyeMsele pe3yabTaTel IPA OCBOCHUHU 00 YUYAIOMIMMUCS JIEKIIMOHHOI0 MaTEpUaJIa;

— TIOJYy4YEHHE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
ONpEeNEIAeTCs LEJIEBOM YCTAHOBKOU K KaXK 0¥ KOHKPETHOU TEME;

— TIOJIy4EHHE OIbITa TBOPUECKOI pabOoThl COBMECTHO C IPEIOJIaBaTENIEM;

— pa3BuTHE NPO(PECCHOHATIBHO-JIENOBBIX  KayecTB, JIOOBM K MpeaMeTy H
CaMOCTOSITEJIBHOI'O TBOPYECKOTO MBIIIIJICHUS.

— TIOABJICHHC HGO6XOI[I/IMOFO HHTEpCCa, HGOGXO[[I/IMOFO JJIA CaMOCTOSTEIILHOM paGOTBI;

— TOJy4YeHHE 3HAaHWM O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKH U TEXHUKH U O IIPOTHO3€E
WX pa3BUTHA Ha OJMKaiiue rojbl;

— HAy4YUTbCA MCTOANYCCKU O6paGaTHBaTb MaTepural (BBI,Z[GHHTL TJIaBHBIC MBICIIM H
MIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOAM, IIOBTOPSTH UX B Pa3IUYHBIX (DOPMYIHUPOBKAX);

— NOJYYCHHUC TOYHOI'O MOHUMAaHUA BCEX HCO6XOI[I/IMI)IX TEPMHUHOB U TTOHATHH.

JIeKLIMOHHBIN MaTEpHUall MOXKET CONPOBOKIATHCS JEMOHCTPALUEN CIIaliI0B.

11.2. Meronuueckue ykazaHus Uil OOy4aroIIMXCS IO BBINOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xoe BeIoHEHUS 1a00PaTOPHBIX paboT 00yJaromUiics JOHKEH YIIIyOUTh U 3aKPEIHUTh
3HaHUs, IPAKTUYECKUE HABBIKH, OBJIAJI€Th COBPEMEHHOM METOIMKON M TEXHUKOW SKCIIEPUMEHTA
B COOTBETCTBMM C KBIM(UKAMOHHOW XapaKTePHUCTUKOM oOywaromerocs. BeimonHneHue
1a00paTOPHBIX pabOT COCTOUT U3 HIKCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-aHAIMTHYECKOM
4acTe! U KOHTPOJIbHBIX MEPOIPUATHM.

Brimosnnenrne 1abopaTOpHBIX paboOT O0ydYarOmMMCS SBISIETCS HEOTHEMIIEMOM YacThIO
W3YYEHHs] JUCIHMIUIMHBI, ONpeAesieMOd Y4eOHBIM IIJIAHOM, W OTHOCHUTCS K CpEACTBaM,
o0ecreunBaloIUM PeLIeHUe CIeIyIOIUX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— npuoOpeTeHre HaBBIKOB HCCII€A0BAHUS MIPOLIECCOB, ABJIECHUI U 00BEKTOB, U3y4aeMbIX
B paMKax JJaHHOW TUCIUILINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alus TEOPETHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIUSX;

— ToJIydyeHHe HOBOH MH(pOpMAIMK M0 U3Y4aeMON JUCLUILINHE;

— NpHOOpeTeHHEe HABBIKOB CAMOCTOSATENBHON pabOThI € 1a00paTOpHEIM 000PYAOBaHHEM
1 npubopamu.

3ajiaHue U TpeOOBaHUA K NMPOBEICHUIO J1a00paTOPHBIX PabOT
IlpuBenenst Ha cepBepe kadenpsl 43 B pazgene .../Meroaudeckoe obecrieueHue
kadenpst 43/IIporpaMMupoBaHre BCTPOSHHBIX MTPHIIOKECHUT/

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe
[lpuBenenst Ha cepBepe kadenpsl 43 B pazgene .../Meroaudeckoe obecrieueHue
kadenpsl 43/IIporpaMMupoBaHre BCTPOSHHBIX MTPHIIOKCHU/

TpebGoBanus Kk 0pOpPMIICHHUIO OTYETA O J1a00paTOPHOU paboTe
IlpuBenenst Ha cepBepe Kadenpsl 43 B pazgene .../Meroaudeckoe obecrieueHue
kadenpsl 43/IIporpaMMupoBaHre BCTPOSCHHBIX MTPHIIOKEHUT/

11.3. MeTtonuueckne yKazaHus i1 OOYYalOImIUXCS TO TPOXOXKIECHHUIO KypCOBOTO
MIPOEKTHUPOBAHNUS/BBINOJIHEHHS KYPCOBOW pabOTHI.

KypcoBoii npoekT/ paboTa mpoBOAUTCA C 1eNIbi0 (OPMUPOBAHHUS Y 00YYaIOIINXCS OTbITa
KOMIUIEKCHOTO PEIICHU KOHKPETHBIX 3a/1a4 TPO(peCCHOHATIBLHOM 1A TEIbHOCTH.



KypcoBoii mpoekT/ pabota mo3BosisieT 00ydarmemMycs:

— MPUMEHHUTH IMOJIyYCHHbIC 3HAHUS, YMEHHS M MPAKTUYECKUI OMBIT MPH PEIICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBHU C OCHOBHBIMU BHJaMH NPO(PECCUOHATIBLHON AEITEIbHOCTH
no HanpasieHuto 09.03.04;

— MpUOOPECTH OMNBIT AHAIUTUYECKOM, pacy€THOM, KOHCTPYKTOPCKOM paboThl U
c(hOpMHUPOBATH COOTBETCTBYIOIINE YMECHHS;

— chopmupoBaTh yMmMeHUS pPabOTBl CO CHEUMATBHOW JUTEPaTypOil, CIPaBOUYHOIM,
HOPMATHUBHOM M MTPABOBOM JTJOKYMEHTAIMECH U WHBIMA HH()OPMAITMOHHBIMU UCTOTHHKAMHU;

— chopmupoBaTh yMeHHUs (OPMYTUPOBATH JOTUYECKH OOOCHOBAHHBIC BBIBOIBI,
MIPEIIOKEHUS] M PEKOMEHIAINU IO PE3yJIbTaTaM BBIIIOJIHEHUS PabOThI;

— DPa3BUTh CHCTEMHOE MBIIUICHHE, TBOPYECKYI0 HWHHUIUATHBY, CaMOCTOSTEIBHOCTS,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTH 33 IPUHUMAEMBbIE PEIICHHUS,

— chopmupoBaTh HaBBIKM IUITAHOMEPHOM pEryiasipHOW paboThl HaJ pelIeHHeM
MOCTaBJICHHBIX 3a/1a4.

CTpyKTypa NOSACHUTEIHHON 3aIIUCKH KYPCOBOTO IIPOEKTa/ pabOThI
ITpuBenensl Ha cepBepe Kadeapsl 43 B pasnmene .../Metoaudeckoe oOecreUeHHE
kadenpsr 43/IIporpaMmMupoBaHe BCTPOCHHBIX MPHIIOKEHUH/

TpeboBanus K 0HOPMIICHUIO TOSCHUTEIBHON 3aIUCKN KYPCOBOTO MPOEKTa/ pabOTHI
[lpuBenensl Ha cepBepe Kadenpsl 43 B paszene .../Mertoamdeckoe oOecrieueHHe
kadenpsr 43/I[IporpaMmmMupoBaHnEe BCTPOSHHBIX MPHUIIOKCHHIN/

11.4. Meronuyeckue ykazaHus 7Sl OOYJaIOIIMXCS 110 MPOXO0XKIECHUIO CaMOCTOSTELHON
paboThL.

B xome BbIMOMHEHUsS CaMOCTOSITEIBHOM pabOThI, 00YJarOUTUICs BBHITOIHAET PaboTy IO
3a/IaHUI0 M TP METOJUYECKOM PYKOBOJCTBE MPENoJaBaTelisi, HO 0e3 ero HemnocpeACTBEHHOTO
y4acTHsl.

B mporecce BBIMOTHEHHSI CaMOCTOSITENIbHON paboThl, y obOydaromierocs GhopMupyercs
1enecoo0pa3Hoe MIaHUpoBaHUE pabovyero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS U
HAaBBIKM B YCBOCHHHM M CHUCTeMaTH3allMM MPHOOpEeTaeMbIX 3HaHUN, OOecleynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B MEPUOJ OOYy4YEHHS, IOMOIaeT IOJYyYUTh HABBIKM IOBBIILICHUS
po¢eCCHOHATBHOIO YPOBHS.

MetoauueckumM ~ MaTepuajaMH,  HAlNpaBSIIOIIMMH  CaMOCTOSITENIbHYIO  paloTy
o0yyaromuxcs, sBIAI0TCA Yy4eOHO-METOIUYECKHEe MaTepHalibl 0 TUCIHUIIMHE PUBEACHHbBIE Ha
cepepe kademper 43 B pazmene .../Meroamueckoe obOecmeueHue kadeapsr 43/
[IporpammupoBaHue BCTPOSHHBIX MPUIOKESHUN/

11.5. Meronuueckue ykazaHus 1151 00y4aroIuXxcs 10 IPOXO0KIACHUIO TEKYILEr 0 KOHTPOJIS
yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIIEBAEMOCTH IPEAYCMAaTpUBAaeT KOHTPOJIb KauyecTBa 3HAHUM
oOyyaroluxcsi, OCYIIECTBISIEMOTO B T€YEHHE CEMECTpa C ILIeJIbI0 OLICHMBAHMS XOJa OCBOCHUS
JUCLUIUINHBI.

Texymuii KOHTPOJIIb MPOBOJUTCS B TEUEHUE CEMECTpa II0 MTOraM BBIINOJIHEHUS
CTYJICGHTaMH JIaOOpaTOPHBIX 3aHATHA B BHJE 3alIUTHL. 3alluTa JIAOOPaTOPHOH pPabOTHI
MIPOUCXOJUT TOCJIE €€ BBINOJIHEHHS Ha OCHOBE OJJIEKTPOHHOI'O OTYETa, KOTOPbIM JOJKEeH
COJIep>)KaTb OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI: Ha3BaHUE, TEMY, II€JIb, 3aJaud, PacueTHBIE
(hopMyIIbl, KO IPOrpaMMbl, OCLIUIUIOIPAMMBbI CUTHAJIOB.

«OTIMYHO» CTaBUTCS, €CJIU CTYIAEHT IEMOHCTPUPYET 3HAHUS O METOJaX COJEpXKaHUs,
00001IIeHUS U CUCTEMaTU3alMK PUBEICHHOTO B 0TYeTe MaTepuaia Ha ypoBHe 90-100%

«XOpOo1IO» - €CJIN CTYACHT AEMOHCTPUPYET 3HAHHS O METO/IaX MOJTydeHHUs, 000OIIECHUS 1
CHUCTEeMaTH3allMy MPUBEAECHHOIO B OTUYETE MaTepuasa Ha ypoBHe 75-90%;



«Y IOBIIETBOPUTEBHO» - €CIIN CTYIEHT AEMOHCTPHUPYET 3HaHMSI O METOAAX IMOJIyYEHHs,
0000111eHre U cHCTEMaTH3aIuH PUBEEHHOTO B 0OTYETe MaTepuaia Ha ypoBHe 50-75%;

«HeynoBneTBOpUTEIBHOY - €CJIU CTYACHT HE 3HACT O METOAAX MOJIy4eHUs!, 0000IEHHS 1
cucTeMaTH3aluu 0oJiee OJI0BUHBI IIPUBEEHHOIO B OTYETE MaTepHala.

Pe3ynpTaThl TEKyIIEro KOHTPOJS YCHEBAEMOCTH OTpPa)XaloTCsi B JMYHOM KaOMHETE B
aBTOMATHU3UPOBAaHHOW MH(GOPMALIMOHHON CUCTEME.

Huszkue pe3ynapTaThl TEKYIIETO KOHTPOJIS (OLEHKA «yJOBJIETBOPUTEIBHO» U HUXKE) IIPU
IIPOBEJICHUH IPOMEKYTOYHOM aTTECTALUU IO3BOJIAIOT SK3aMEHATOPY 3aaBaTh JTOIOIHUTEIbHBIC
BOIIPOCHI II0 TeM€ Ja0OpaTOPHBIX 3aHATHUH, a TaKkKe IOMHMO TEOPETHUECKHUX BOIIPOCOB
IIpeaIaraTb Apyrue 3agaHusl.

11.6. MeTonuueckue yKazaHUsl JJIsI 00YJarOUIUXCS MO MPOXOKIACHUIO MPOMEKYTOUHOM
aTTeCTaluu.

[IpomexyTouHnas  aTrecTanus  OOydaloIIMXCS  IpeaycMaTpUBAaeT  OICHUBaHHE
MPOMCIKYTOYHBIX U OKOHYATCIIbHBIX PE3YyJIbTATOB OGy‘ICHI/ISI 10 JUCHUIIIINHE. Ona BKIIIOYaET B
ceost:

— DK3aMeH — (popMa OLIEHKHU 3HAHUMN, TTOJYYEHHBIX 00y4YaIOUMCS B IPOIIECCE U3yUEHUS
BCEW MUCIUIUIMHBI WK €€ YaCTH, HABBIKOB CAMOCTOSITENILHOU pabOThI, CIOCOOHOCTH MMPUMEHSTh
UX 1J1d pEHICHUA IIPAKTHYCCKUX 3aaa4. DK3aMeH IIPOBOAUTCS B ICPHUOJ 3K3aMeHaHHOHHOﬁ ceccun
U 3aBEpIIAECTCS aTTECTAlMOHHON OLEHKOM «OTIMYHO», «XOPOLIO», «YAOBIETBOPUTEIBHO,
«HEYJI0BJIETBOPUTEIILHOM.



JIuct BHECEHUsI U3MEHEHUH B pabouyto MporpaMmy JTUCIUIITNHbI

Jlara BHECeHUs
W3MEHEHNH U
JIOTIOJTHEHUH.

Iloamuce
BHECIIIETO
H3MEHEHHUS

ConeprkaHre U3BMEHEHUN U JOTIOTHEHHHA

Hara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapsl

IToxmmce
3aB.
Kadenpoit




