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AHHoTanus

Hucuunnmua  «IIporpaMMupoBaHrM€  BCTPOCHHBIX — MPUIOXKEHUI»  BXOAUT B
o0pa3oBaTeNbHYI0 NpOrpaMMy BbICIIET0O 00pa3oBaHusi — Mporpammy OakajaBpuaTa IO
HampaBjeHuto  moaroToBku/  cmeruanbHOCTH  09.03.04  «lIporpammHas  WHXKEHEPH»
HarpaBieHHOCTH «lIpoekTupoBaHMe MPOrpaMMHBIX CUCTeM». JIUCHUIIIMHA peaTu3yeTcs
Kadeapoit «No43y.

JucuumivuHa HaneneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIIETCHITHIA:

[IK-2 «CrocoOHOCTh HMCHOJIB30BaTh METOJIOJIOTHH TMPOTPAMMHOW WHKEHEPHH TPH
MPOCKTUPOBAHUH MPOTPAMMHBIX CUCTEM PA3IUYHOrO0 HA3HAYCHUS»

CopepxaHue JUCUUIUIMHBI OXBAaThIBAET KPYI BOIMPOCOB, CBA3aHHBIX C H3Yy4YEHHEM
OpTraHM3aIi MPOTPAMMHOTO OOECTICUEHUs] BCTPAWBAEMBIX CHCTEM, MOJIYyYECHHEM 3HAHHA, O
CTPYKTYype, QYHKIUSAX U OCHOBAX NMPOTrpaMMHUPOBAHUS MUKPOKOHTPOJIEPOB.

[IpenmogaBanne AMCHUIUIMHBI TPEAyCMATPUBACT CJEAyIOMHe (OPMBI OpTaHU3AINH
y4eOHOTr0 mporiecca: JEKINH, JJA00paTopHbIe pabOThI, CAMOCTOSITENIbHAS paboTa 00yJaromerocs,
KYPCOBOE MPOEKTUPOBAHUE.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABISET 6 3a4eTHBIX eauHuIl, 216
4acoB.

SA3bIK 00yUYEHUS 10 AUCIUIUTMHE «PYCCKUI)»



1. IlepeyeHb MIaHUPYEMBIX PE3YIBTATOB OOYUEHUS MO AUCIUIINHE

1.1. Ilenu npenoaaBaHus AUCUUTUIMHBI

Llenpio M3y4yeHUs IUCLUUIUIMHBL SBIISETCS TOJIyYe€HHE OOYYaroUMMHCS HEOOXOIMMBIX
HaBHIKOB B O00JIaCTH apXUTEKTyphl M MPOrpaMMHOr0 OOECHEYEHHsS BCTPOCHHBIX CHCTEM,
NOJy4eHUEeM 3HaHMM, O CTPYKType, (QYHKIOMSIX H  OCHOBaX  IMPOTrPaMMHUpPOBAHHS
MUKpPOKOHTPOJUIEPOB, TIO3BOJISIOIIMX peliaTh BOMPOCHl aHaiu3a (QyHKUMOHUPOBAHUS U
000CHOBaHMSA TPeOOBAaHUN K APXUTEKType M INPOrpaMMHOMY OOECHEUYEHHUIO BCTpaMBaeMbIX
CHUCTEM.

1.2. JlucuumiuHa  BXOOUT B COCTaB  4acTH, (QOpPMHUPYEMOW  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHMs (l1ajee —
OIT BO).

1.3. IlepeueHb maaHUPyEMbIX Pe3yIbTATOB O0YUEHHUS 1O JUCIHUILINHE, COOTHECEHHBIX C
IUTAaHUpYeMbIMU pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuiics AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIIETEHIIMSIMUA MJIM UX YacTsAMHU. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKEHUS TPUBEICHBI B
Tabymue 1.

Ta6mmma 1 — [lepedeHb KOMITETCHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Koo u
Kareropus (rpymnmna) Koxa v HanMeHoBaHNE HHIMKATOPA JOCTH)KEHHUS
HalMEHOBaHHE
KOMIIETEHIINH KOMIIETEHIIH
KOMIETEHIIUH

I1K-2.3.1 3HaeT METO10JIOTUH TPOEKTUPOBAHMS,
TECTHUPOBAHUS U CONPOBOXKICHHSI TPOrPaMMHBIX
[IK-2 CriocoOHOCTh | CUCTEM PA3IMYHOTO Ha3HAYECHUS Ha BCEX dTarax

UCIIOJIb30BaTh KHU3HEHHOTO LIUKJIa
METOA0JIOTUH [IK-2.Y.1 ymeeT npuMeHsATh METO0JI0TUN
IPOrpaMMHOM IIPOEKTUPOBAHNUS, TECTUPOBAHUSA U
[Ipodeccuonanpuble porp P P ’ P
VMH)XXEHEPUH NpU COIIPOBOXAECHUSI IPOTPAMMHBIX CUCTEM
KOMIIETEHIINH
IPOEKTUPOBAHUU pa3IMYHOI0 Ha3HAYEHMs Ha BCEX dTalax
IPOTPaMMHBIX KU3HEHHOTO LIMKJIa
cuctem paznuyHoro | [IK-2.B.1 Bnageer HaBbIKaMU UCIOIb30BAHUS
Ha3HAYCHUS METOJIOB U CPEICTB ITPOEKTUPOBAHUS

IPOTrPaMMHOTO 00ECTICUEHHS, TIPOTPAMMHBIX
uHTepQeiicoB 1 6a3 TaHHBIX

2. Mecro pucuuniaussl B cTpykType Ol

JucnurnimuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
P U3YYCHHUH CICAYIONINX JUCIIUILTNH:

— «MudopmaTtuka,

— «JluckpeTHas MaTeMaTHKay,

— «OCHOBBI TPOrPaMMHUPOBAHUSIY,

— «CTpYyKTYpBI U aITOPUTMBI 00paOOTKU JAHHBIXY,

— «Apxutektypa 9BM u cucrem».

3HaHUs, TOJMyYeHHbIE NPU U3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT KakK
CaMOCTOSITENIbHOE 3HAYCHHE, TAK M MOT'YT HCIIOIh30BATHCS MPU U3YUCHUU APYTUX THACIUTUIHH:

— «[IporpamMmmupoBaHre MOOMIBHBIX YCTPOMCTBY,

— «OnepanoHHbIE CUCTEMBDY.

3. O0BeM u TPYyIOEMKOCTh TUCIUILIAHBI
JlanHupie 006 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOMU
paboThI O AUCHUILIMHE (M pacipeAeeHue 3TON TPYJOEMKOCTH IO ceMecTpaM) IPEeACTaBICHbI B
tabnure 2.




Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpyaoeMKoCTh IO ceMecTpaM

Bun yuebnoit paboThl Bcero NeG N7
1 2 3 4
Oowan mpyooemKocmp oucyunIuHbl, 6/ 216 4/ 144 272
3E/ (4ac)
U3 nux uacoe npakmuueckoii n0020moeKu 51 34 17
Ayoumopnuvie 3auamus, BCETo 4yac. 85 68 17
B TOM YHCJIE:
nexuun (JI), (gac) 34 34
npaktudyeckue/cemunapckue 3anstus  (113),
(dac)
naboparopusie padbots (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (uac) 17 17
HK3aMeH, (4Jac) 36 36
Camocmosamenvnasn paboma, Bcero (dac) 95 40 55
Buo npomesccymounoit ammecmayuu: 3a4er,
mudd. 3auer, sx3ameH (3ager, udd. 3au, | DOk3., OK3.

Dk3.*¥)

s o
Ilpumeuanue:  KaHIUAATCKHIN SK3aMEH

4. CoaepxaHue TUCIUTIITNHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH TUCHUIUIMHEI IO pa3/enaM U BUIaM 3aHITHI.

Pazgenpl, TeMBbI TUCITUTIIIUHBI K KX TPYJAOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI JUCLIMILIAHBI

Jlexun
(gac)

3 (C3)| Jp
(dac) (gac)

KIT
(dac)

CPC
(gac)

Cemectp 6

Paznen 1. ApxutekTypa BCTPOECHHBIX CUCTEM.
Tewma 1.1. OCHOBHBIE OHSATHS U MPUHLIMIIBI
MOCTPOEHHUS BCTPOECHHBIX CHCTEM.

Tema 1.2. Opranuzanus ¥ IPUHLIUIIEL PAOOTHI
RISC-npoueccopos.

10

10

Pasznen 2. IlpuHUuIBI NporpaMMHUpOBaHUS
BCTPOEHHBIX MPUIIOKEHUM.

Tema 2.1. IIpyuHUIMIIBI IPOrPAMMHOIO YIIPABICHUS
MOJICUCTEMAaMHU MUKPOKOHTPOJLIEPA.

Tema 2.2. MeToapbl nepenadyn TaHHBIX.
Opranuzanus uaTepdeicos.

Tewma 2.3. Ananoro-uudpossie u udpo-
aHaJIOTOBBIE MTPe0Opa30BaTEIH.

20

24

22

Paznen 3. [Ipunnmmns! pa3pabOTKH TPUITOKEHHUI
AJI1 BCTPOCHHBIX CUCTCM.

Tema 3.1. OcHOBHEIE TOIXOIBI K
IpOrpaMMHUPOBAHUIO BCTPOECHHBIX CUCTEM.

Hroro B cemectpe:

34

34

40




Cemectp 7

Brinonnenue KypcoBoro npoekra 17 55
Hroro B cemectpe: 17 55
Htoro 34 0 34 17 95

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEIACTBEHHOM  BBINOJHEHUU
oOydJalolmuMuUCs  OMNpEAeNeHHBIX  TPYOOBBIX  (DyHKUIMIA,  CBSI3aHHBIX C  Oynayei
npodecCHOHATIBHOM 1A TeTbHOCTBIO.

4.2. CopepxaHue pa3eiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA

Home
p HaSBaHI/Ie nu co;[epxcaHHe paSI[eJIOB 1 TEM JICKIITMOHHBIX 3aHATUNU
pa3aena

1 ApXUTEKTYpa BCTPOEHHBIX CHCTEM.

Tema 1.1. OcHOBHBIEC IOHATHA U MPUHITUITBI TOCTPOCHUSI BCTPOCHHBIX CUCTEM.
Jlexmmst Nel. O6mme moHATHS MPOEKTUPOBAHUS U TPOTPAMMHUPOBAHUS BCTPOCHHBIX
cucteM. [Tonsitue mporpammuoro yrpasieHus. CUCTEMbI aBTOMATUYECKOTO
ynpasienus. BecrpauBaemblie cuctemsl. [IpoekTupoBaHre BCTpauBaeMbIX CUCTEM.
Muxpokontposuieps! (MK).

Tema 1.2. Opranuzanus u npuHIuIsl padotsl RISC-mporeccopos.

Jlexmmst Ne2. Opranuzaiusi B3auMOICHCTBUSI OaHKA PETHUCTPOB C OTEPAIIMOHHBIM
yctporictBoM(OY) B RISC-miporieccope. CtpykrypHas cxema OV, mpuHIUT
KOJIMpoBaHus onepanuii. [[puHIMIIBI B3aUMOIEUCTBHUS MpOLIECCopa ¢ MaMSThIO.
dopmaThl KOMaH/I.

Jlexumst Ne3. dopmupoBaHHe apXUTEKTYphl CUCTeMbI KoMaH . [lemudparop
koman[. [IpuHnun coBmeenus onepanuii akagemuka C.A. Jlebenena.

Jlexuus Ned. DnemenTsl apxutekTypsl nporeccopoB ARM Cortex-M. Pexumsl
paboTel u cocrosiHUs. [Iporpammuast Moaens. Mojenb namsatu. Cuctema KOMaHI.
Mertonbl agpecanuu.

Jlexuus Ne5. Homenknatypa MK STM32. CtpykrypHas cxema STM32F3x,
STM32F1x, naznauenue nogacucrem. Cranaapt CMSIS.

2 IIpuHUIMNBI TPOrPAMMHMPOBAHNS BCTPOCHHBIX NPUJIOKEHHU .

Tema 2.1. IIpuHIMIIBI TPOTPAMMHOTIO YIIPaBJIEHUS MOACUCTEMaMU
MHUKPOKOHTPOJLIEPA.

Jlexrmst Ne6. Knaccudukanus namsitu. OCHOBHBIE XapaKTEPUCTUKHU MTAMSTH.
Cermenranus namsatu. [loncucrema taktuposanus u copoca MK STM32F3x (RCC).
HazHauyenue, CTpyKTypHas cXeMa, PETUCTPHI YIIPABJICHUS TOJACHCTEMOM.

Jlexmmst Ne7. TToHsITHE TUCKPETHBIX ITU(POBBIX CUTHAIOB, TOTHYECKHUX
BXOJI0B/BbIX0/10B. OCHOBHBIE CXEMbI OpPraHU3ALIMHU JIMHUM [TOpTa BBOAA/BBIBOJIA
(GPIO). Peructps! ynpasienus GPIO.

Jlexuus Ne8. Opranusanus cucteMsl npepbiBaHuil. KoHTposuiep BlIOXKEHHbBIX
BekTOpHBIX npepriBanuii (NVIC). Peructper nactpoiiku NVIC.

Jlextmst Ne9. JTuarpamma pabots! cuctemsl npepbiBanuii NVIC. PacmmpenHsiii
KOHTpoJuIep npepbiBanuil u coobituii EXTI, 6ok-cxema, HazHaueHue. Peructpsr




EXTI. Ilopsaok HacTpoliku BHewHero npepsiBanusd. Cucremuslid Taiimep SYSTICK.
Jlextmst Nel10. [Tonsatue taiimepa Ha ocHoBe cuéTunka. [Ipuniun paboTsl MPocTOro
Taiimepa, Taiimepa obuiero HazHadeHus. KackaaupoBanue TaiiMepoB.

Jlexust Nel 1. CtpykTypHas cxema TaiiMepa ¢ pacIIuPeHHBIM ()YHKIIHOHAJIOM.
[Tonstue LIIMM. Dukoaep. CranmaptHas Oubnmoreka nepudepun. HuskoypoBHeBbie
npaitepsl nepudepun o6mommorekn HAL LL. CtanmapT BbI30Ba miporenyp s
apxutektypsl ARM (AAPCS).

Tewma 2.2. Metob! nepenaun gaHHbIX. Opranu3anus nHTepercoB.

Jlextus Nel2. Cnenndurarmn ARM AMBA. Illuna nepudepun APB.
BricokonpousBoaurtensHas muHa AHB. Opranuszanus npsMoro A0CTyma K naMsTH,
koHTpoiEp DMA.

Jlexrmst Nel3. ITpuniun paGoThl )KUAKOKPUCTAITNIECKOTO dKpaHa. IIInHHbIHI
unrepdetic Intel 8080. Mertoap! nepenaun nanubix. [lonsTHe naTEpdeiica.
Kontpomnep UART, curnanbabie TuHUH, GOopMaT Kajapa, AeTalld MpuéMa/epeaadn
JTAHHBIX.

Jlexmms Nel4. Unatepdeiic 12C, moakmouenne K mmHe, GU3NISCKUNA TPOTOKOJ.
Wnrepdetic SPL. [Tonstue nuddepennmnansuoro curnana. Marepdeiic CAN.

Tema 2.3. Ananoro-1ugpoBsie 1 U po-aHaIOroBbIe PeoOpa3oBaTey.

Jlexmst Nel5. Marepuanu3zanus nHpopManuu. AHAIOT0OBO-KOI0BOE KOJAUPOBAaHHE,
stamnsl mpeodpazosanus. [Tapamerpsr ALIL. Ananoro-uudpossie u udpo-
aHaJIOTOBbIE MTPe0Opa30BaTEH, IPUHIUI PaOOTHI.

3 IpuHOMNBI pa3padoTKN MPUJIOKEHHU I 1JISI BCTPOCHHBIX CHCTEM.

Tema 3.1. OcHOBHBIE MOAXObI K TPOTPAMMHUPOBAHUIO BCTPOCHHBIX CUCTEM.

Jlexuus Nel6. [IpuHIMne! aBTOMaTHOrO nporpaMmupoBanus. [lonsatue
IPOTPaMMHOT0 KOHEYHOT'O aBTOMATa, COOOIICHHS, BUPTyabHbIe TaliMepsbl. [TonsaTue
MYJIbTU33Ja4HOM CUCTEMBI, BCTpauBacMoi onepannoHHoi cuctemsl (OC), mpouecca
(3amaum). [InanupoBanue 3a/1a4, peeHTEPaAOETLHOCTD.

Jlexmms Nel7. Tlonstue sinpa BerpauBaemoit OC u ero ¢pyaknun. OC pearbHOTO
BpemeHn CMSIS-RTOS RTX.

4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

W3 Hux Ne
Ne | Temsl npaktudyeckux | @opmel IpakTU4EeCKuX | TpyaoeMKOCTh, |MPaKTHUYECKOMU |pasnena
/1 3aHATHI 3aHATHH (uac) MMOATOTOBKH, | IACIIMII

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEACHBI B TaOIUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No
/o

HaunmenoBanue 1abopaTopHbIX paboT

TpynoeMKocCTb,
(gac)

N3 Hux
MPaKTUYECKOMN
MOATOTOBKH,
(gac)

Ne
pasnena
JIACLIMIT

JIAHBI

Cemectp 6

BBogHOE 3aHATHE, HHCTPYKTaX IO TEXHUKE
6e3onacHoctu. M3yuenne mudpoBoro
ocruiorpada 1 0TiIal04HOr0 KOMILIEKTa.
YcTraHoBKa, HACTPOMKA U TOPSIIOK pabOTHI C
WHTETPUPOBAHHOU cpenoi pazpadorku MDK
Keil pVision, n3y4yeHnue cpecTB OTIAIKU.

6

N3y4yeHne OCHOBHBIX NPUHIUIIOB
pa3pabOTKU U OTJIAZKHU MPOrpaMM
Mukpokontposuiepa (MK) B
MHTETrpUpPOBaHHOU cpene pazpabotku Keil.

1,2

N3ydeHue npuHIMIIOB NPOTPAMMHOMK
HACTPOUKH MOJICUCTEMBI cOpoca
takTupoBanus MK.

W3yuyeHne NpUHLUIIOB IPOrPaMMHOMN
HACTPOMKH NoacucTemMsbl npepbiBannii MK.

W3yuyeHne NpUHILUIIOB IPOrPaMMHOMN
HACTPOWKHU TaklMEPOB MUKPOKOHTPOJIJIEPA.

N3yuyeHne NpUHILUIIOB IPOrPaMMHOMN
HACTPOWKH YHUBEPCAIbHOI'O ACHHXPOHHOTO
npuémonepenatunka (UART), npoTokona
nocnenoBarenbHol cBs3u (12C), conpspkenne
MK ¢ )KMIKOKpUCTAIIINYECKUM SKPAHOM.

N3ydeHue npuHIMIIOB NPOTPAMMHOMK
HACTPOUKH aHAJIOTO-IIU(PPOBOro U nudpo-
aHaJIOroBOTro npeoOpa3oBaTeneil.
IIpuMeHeHue oneparuOHHON CUCTEMBbI
CMSIS-RTOS RTX.

2,3

Bcero

34

34

4.5. KypcoBoe npoeKkTupoBaHue/ BBIITOIHEHUE KYPCOBOW PabOTHI
Llens KypcoBOrO NpOEKTAa: IONyYCHHE NPAKTHYECKUX HABBIKOB HPOTPaMMHPOBAHHUS
OCHOBHBIX 3JIEMEHTOB BCTPAWBAEMbBIX IMPHIIOKEHUH B X0/1€ Pa3pabOTKH KOHKPETHOT'O MPOTOTHIIA
YCTpOMCTBA.

YacoB npakTHUeCcKON noAroToBKuU: 17.

[IpumepHbIe TEMBI 3aJJaHUI HA KypCOBOM MPOEKT MpuBeneHsbl B pazaene 10 PIT/.

4.6. CamocrosTenbHas paboTa 00yJarouuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnuue 7.




Tabnuna 7 — Bunbl caMocToaTeIbpHOM paboThl U €€ TPYJO0EMKOCTh

. Bcero
Bun camocrosTensHO#M paboThI ac ’ Cemectp 6, yac Cemectp 7, uac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepurania 36 36

nucturiuael (TO)

Kypcopoe npoektuposanue (KII, KP) 55 55

PacuetHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka Kk TEKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 2 2
Jomamnee 3aganue (/13)
KonTponbsabie paboTsl 3a0uHnKoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOM ) )
arrectanuu (I1A)
Bcero: 95 40 55

5. IlepeyeHb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS TT0 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAaMOCTOSTENbHOW paboThl 00yJaromuxcs yKa3zaHbl B
. 7-11.

6. [lepedyeHb MEYATHBIX M DJIEKTPOHHBIX YUCOHBIX U3TaHUI
[lepeuyeHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M31aHUI MpHUBeIeH B TaOIuIIe 8.

Tabnuua 8— [lepeyeHb MevYaTHBIX U JIEKTPOHHBIX YUYEOHBIX U3AAHUIN

KomuectBo

AK3EMILIIPOB

HIngp/ B OMOIMOTEKE
URL azpec bubnmorpaduueckas ccpika (ipone

MEKTPOHHBIX
9K3EMILIIPOB)

https://urait.ru/bc | Oropomnuxos, . H. MukpormnpoiieccopHas TEXHHUKA:
ode/453337 BBezieHue B Cortex-M3 : yue6HOe mocobue 1 By3os / U. H.
OroponunkoB. — Mocksa : U3gatensctBo FOpaiit, 2020. —
116 c. — (Bwicmiee obpazoanue). — ISBN 978-5-534-
08420-7. — Texkcrt : anexktponnsiii // OBC IOpaiit. — URL:
https://urait.ru/bcode/453337

https://e.lanbook. | {xozed, FO. Anpo Cortex-M3 komnanuu ARM. [TonHoe
com/book/69941 | pykoBoacTBo : pykoBoacTBo / FO. Jlxxo3ed ; mepeBox ¢
anrnuiickoro A. B. EBctugeea. — Mockaa : IMK Ilpecc,
2012. — 552 c¢. — ISBN 978-5-97060-307-9. — Texkcr :
AJICKTPOHHBIN // JIaHb : 3NEeKTPOHHO-OMOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/6994 1




https://znanium.c | bappert, C. ®. BcrpauBaemsie cuctemsl. [IpoekTupoBanue
om/catalog/produ | mpuioxeHui Ha MEKpOKOHTpoJuiepax cemeiicrea 68HC12 /
ct/406520 HCS12 ¢ npumenenunem s3bika C [DnekTpoHHbIH pecypc] /
C. @. bapperr, . [Ix. ITak. - Mocksa : JIMK npecc, 2010. -
640 c. - ISBN 5-9706-0034-2. - Tekcrt : 3JIeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/406520

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEIEKOMM YHUKAIIMOHHOM ceTu «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHOW ceTtu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS JUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3NEKTPOHHBIX OOpA30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

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

(OecrimaTHas 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- [Tepeuens mOKyMeHTaIMH Ha
microprocessors/stm32f303ve.html#documentation | mukpokontposuiep STM32F303VC

https://www.st.com/en/microcontrollers- [lepedyeHpr MOKyMEHTallUM Ha
microprocessors/stm32f103¢8.html#documentation | mukpokonTposiep STM32F103C8

8. Ilepeuerr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mporpaMMHOro OOECIEeUYeHHsI, HCIOIb3yeMOro MpPHU OCYILECTBICHUHU
00pa3oBaTENBFHOTO MpOoIecca MO JUCIUIIIHHE.
[lepedyeHpb UCTIONB3yEeMOTr0 IPOTPAMMHOT0 obecrieueHus npeacrasieH B Tadnure 10.

Ta6muma 10— [Mepeyers mporpaMmMHOTO oOecrieueHus

Ne i/t HanmenoBanmue

1 OmneparmonHas cuctema Microsoft Windows

2 Keil MDK-ARM Development Software (6ecrimataas Bepcust)

8.2. [lepeuenn MH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCIOIb3YEMbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenb uCHOIB3yeMBIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyers nHOOpPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmorpeno

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




Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUYECKON 0a3bl

No HanmeHnoBaHue coOCTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOHN 0a3bl (TIpy HEOOXOMMOCTH )

MynpTUMeaUIHAS JIEKUIUOHHAS ayIUTOPUS

2 | Cnenunammu3upoBaHHas jabopatopust «MHUKPOTIPOIIECCOPHBIX
CUCTEM»

3 Otnanounsiii koMmmiekT Open32F3-D

10. Ouenounsle cpeacTBa IS IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
10.1. CocTaB OLICHOYHBIX CPEACTBIJISI MPOBEACHUS MPOMEKYTOUHOW AaTTECTALUK
o0yyaromuxcst Mo JTUCUUIUIMHE puBeAeH B Tabiuue 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEICTB
DK3aMeH Cnmcok BOIpocoB K SK3aMEHY;
3agaun;
TecTsl.
BrinosHeHnE KypcoOBOIo MpOEKTa DKcrepTHasl OIleHKa Ha OCHOBE TPEOOBaHUH K
COJIEPKAHUIO KypPCOBOTO MTPOEKTA.

10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMITETCHIIMK O00YyJaronuMUCsS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amnpHass  mKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBl  YHUBEPCHUTETa,  IpaBUiIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIUM JIOKATHHBIM HOPMATUBHBIM aKTOM
['VAIL

Ta6muma 14 —Kpurepun ornieHkn ypoBHs ChOPMUPOBAHHOCTH KOMITETCHITUMA

OrleHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0aiuIbHAs IKaIa PaKIep (op

— oOyuvaronuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuat;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €r0 U3JIaraeT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JHMTEPaTypHl,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MTPAKTUYECKON
JIeATEIILHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPaTypHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JESITEIBHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 0000IIECHMS;

— BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4YTCHO»




Or1eHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpPOBAHHBIX KOMIIETEHIUH

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasCh HA 3HAHUSA TOJIBKO OCHOBHOU

JUTEPaTypPhl;
— JIOTMYCKaeT HECYIIECTBEHHBIC OMMOKU U HETOYHOCTH,

«YIIOBIIETBOPUTEITHHO .
GAUTeHOY — MCTIBITBIBACT 3aTPyJHEHHUS B TNPAKTHUYECKOM NPUMEHEHHUH 3HAHUH
HarpaBJICHUS;
— ¢1a00 apryMEHTHPYET Hay4YHBIE TIOJIOKCHHUS;
— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 0000IICHMUIA;
— YAaCTMYHO BJIJIC€T CUCTEMON CHEeNMATN3UPOBAHHBIX MOHSATHA.
— o0yyJaromuiics He YCBOMJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuana;
— JIONTyCKaeT  CYIIECTBEHHBIC  OMMOKM W  HETOYHOCTH  IIpH
«HEYJIOBIICTBOPUTEIHLHOY .
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH,
«HE 3a4YTEHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MOJIOKECHIS,
— He (OPMYIUPYET BEIBOJOB M 000OIIEHHUH.

— UCIIBITBIBACT TPYAHOCTU B IIPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

10.3. TunoBbie KOHTPOJIBHBIE 3aTAHUS UIIA UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nist sKk3aMeHa mpeIcTaBlIeHbl B Tadmmie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne
/o

[lepeuens BompocoB (3a1a4) AJisl IK3aMEHa

Kon
WHNKATOpa

1.

ITonsTre nporpaMMHoOro ynpasieHusa. Cucrema aBTOMaTHYECKOTO
ynpasienus. [IpuHIuNBE mporpaMMHoro yrnpasinenus Jlebenesa-I mymkosa-
Heiimana. [TonsiTue BcTpanBaeMoid CUCTEMBI. THUITBI BCTPAaMBAaEMbIX CUCTEM U
UX XapaKTEPHbIE OTJINYMSI OT OCTAJIbHBIX CUCTEM.

ITK-2.3.1

Ob6mas hopMyIHpoBKa 3a7a4ul TPOESKTUPOBAHUSI BCTPOCHHOI CHCTEMBI.
[TpoGieMb! mpy MPOEKTUPOBAHUH BCTPOCHHBIX TpuiioskeHui. CTpyKTypa
npoluecca NpOeKTUPOBAHUS BCTpanuBaeMou cuctemsl. [loHstue
MukpokoHTposuiepa (MK) u ero mecto cpenu BEIYUCTUTENEH.
Knaccudukanmonnsie npusnaku. Cemerictea MK. Mapmipyt coznanus [10.

ITK-2.3.1

IToHATHS: apXUTEKTYpa BBIYMCINTEIBHON CUCTEMBI, ITPOLIECCOPA,
TakTUpOBaHUsA. ["apBapAcKas apXUTEKTypa ¢ PeAYLIUPOBAHHONW CUCTEMOM
koMang (RISC). ITpunuuns! noctpoenus apxutektypsl RISC nponeccopa,
OCHOBHBI€ JIEMEHTHI NPOIIECCOpPa U UX B3aMOJICICTBHE.

[IK-2.3.1

[TonsTre apxurektypa cuctembl komana. @opmaTsl komaua. O0mas cxema
pabotsl RISC nporieccopa nmpu B3auMOACHCTBUN ¢ TaMAThIO. [IpuHIII
coBMelenus onepanuii akagemuka C.A. Jlebenesa. [ToHaTHEe KpUTHUECKOTO
IIyTH BBINOJHEHN KOMaH1bl. Ha3HaueHne OCHOBHBIX CTaauil KOHBEWepa
RISC mpoueccopa.

[K-2.3.1

DJEMEHTHI apXUTEKTYPBI IIPOLIECCOPOB C TOUKH 3PEHUS IPOIPaMMUCTA.
[Tpoueccop Cortex-M3/4, 610Kk-cxema mpoieccopa, KOHBeHep KOMaHI.
[TousiTe, apudMeTHKa C HACHIIICHUEM.

[IK-2.B.1

[Tporpammuas mozens nporieccopa Cortex-M3/4. Pesxxumbl paboThl 1
cocrostHus nporeccopa Cortex-M3/4.

[T1K-2.B.1

Mopenb mamsitu nporeccopa Cortex-M3/4. Kapra namsaru STM32F303xC,
STM32F103x.0OcHoBHbIE MINHBI NTpolLieccopa. Anpecanus ¢ NpsMbIM U
00paTHBIM MOPSIKOM OauT.

[1K-2.B.1

Bunsr anpecanuu. Crioco0s! aapecaruu npormeccopa Cortex-M3/4. biok-
cxema MK STM32F303xC, STM32F103x. Haznauenne moacuctem MK.

[IK-2.B.1




Cranpaptuzanusa Bocupusatusa aapecanuu. Crangapt CMSIS. Tunbl qaHHbIX
orpeiesieHHbIe cTanAapToM. O0JIacTh CTaHAAPTU3ALUU. Y POBHH
abctpakiuu. Komnonentet CMSIS B mpoekTe, uX CTpyKTypa U Ha3HAYCHUE.

ITK-2.3.1

10.

Nepapxus oprannzanuu namsaTi. OCHOBHBIE IIMHBI M CUTHAJIBI YIIPABJICHUS
namaThio. Knaccudukanus mamsita. Xapaktepuctuky naMatu. CerMeHTamus
naMATH, OCHOBHBIC CCTMCHTHI.

[IK-2.3.1

11.

[Toacuctema copoca u raktupoBanus. [Tonstue HSI, HSE, LSI, LSE, PLL,
SYSCLK, HCLK wux HazHauenue. HazHauenue reneparopa onopHou
4acTOTHI C ()a30BOM aBTOIMOACTPONKON YaCTOTHI.

[1K-2.B.1

12.

O6mas cxema HacTpoitku PLLCLK, SYSCLK, HCLK. Peructpsi,
HCIIONb3yeMbIe 7151 HacTpoiiku. CTpykTypHas cxema copoca MK.
Hasnauenue u npusImn paboTsl CUCTEMBI cOpoca.

[IK-2.B.1

13.

JIMCKpeTHBIE JEKTPUUECKUE CUTHAIBI. [loHATHE TOrnYecKuX
BXOJI0B/BbIX0I0B. [1OpTHI M CUTHANBHBIC TMHUU. J|BYXTaKTHBINA BBIXO/I.
CtpykTypHas cxema, TpuHIUI (HYHKIIMOHUPOBAHUS, TOCTOUHCTBA,
HEJIOCTATKH.

ITK-2.3.1

14.

OIHOTaKTHBIN BBIXOJ C MACCUBHOM HArpy3kou. Cxema, MpUHLIHIT
(GyHKIIMOHMPOBAHUS, TOCTOMHCTBA, HeAOCTaTKU. COCTOSIHUE JIMHUIM HU3KOE
(Low), Beicokoe (High), kordmukra (X), mnaBaroriee (Z). [Ipuamun
HCIIOJIB30BAHUSA Z COCTOAHUA BbIXOJa C OTKpBITBIM CTOKOM.
[ToaTsruBaromye pe3ucTopsl U UX Ha3HAUCHUE.

ITK-2.3.1

15.

CrpykrypHas cxema 6uta mopTa BBoja/BeiBoja MK STM32. TIpuniun
HacTPOUWKHU U paboThl cxembl. Tpurrep HImusra.

[IK-2.B.1

16.

Pexxumbl paboTel muHMi mopTa BBoAa/BeiBoia MK STM32 u peructpsl ux
HACTPOUKHU.

[1K-2.B.1

17.

Cucrema npepbeiBanuii. OnipeneneHus: IpepbIBaHusl, 3a1poca MIpepbIBaHus,
00paboTurKa MpepeIBaHUs, BEKTOP PEPHIBAHUS, TPHOPHUTET MIPEPHIBAHMSI,
coObITHs, UCKITIOUeHUsI. Buapl mpepbiBannii. 3aepKKu B OpraHu3aiuu
cucrembl npepbiBanuil. Cuctemusie uckimodeHuss ARM Cortex M3/4.
Buemnue npepeiBanus. [IpuHIMI HACTPONUKHU TPEPHIBAHUN.

ITK-2.3.1

18.

KonTtpomnep BnoxxeHHbIX BeKTOpHBIX mpepbiBanuii (NVIC). Peructps
paspemienus u 3anpeuienus npepsiBanuii NVIC. Peructpsi
ycTaHOBKH/cOpoca npu3Haka oTyioskeHHoro npepbiBanus NVIC. AktuBHoe
cocTosiHue. B3anMocBs3pb Tabn1ia BEKTOPOB IPEPBIBAaHKM ¢ HOMEpaMu
IIPEPBIBAHNM.

[IK-2.B.1

19.

VY pOBHHU IPHOPUTETA, TPYNITUPOBKA IPHOPUTETOB, PETHCTPHI HACTPOUKH.
bazoBeie cpeacTBa KoHpUrypanuu npepbiBanuii 6ndanorexun CMSIS.
[IporpamMMHBIEe IPEPHIBAHUSL.

[1K-2.B.1

20.

CucTeMHBIH Taiimep, puHIMTI paboThl. PerucTpsl cucTeMHOTO Taiimepa.

[1K-2.B.1

21.

Pacmmpennsiit koHTposuiep npepbiBanuii u coobsiTuii EXTI, 610K cxema,
Ha3zHauyeHUe, MPUHIUN paboThl. PerncTpsl paciimpeHHOro KOHTPOJUIepa

npepbIBaHui U cOObITHIA. [TOpsSA0K HACTPONWKH BHEITHETO IPEPHIBAHUS C
Bxoza IIBB.

[1K-2.B.1

22.

[TonsiTue Talimepa. Byl TaiiMepoB, OCHOBHBIC MOYJIH, TIPUHITUI PaOOTHI,
MecTo B cucteme. biok-cxema 6azoBoro Taiimepa STM32Fx, ocHOBHBIE
PETUCTPBIL.

ITK-2.3.1

23.

brok-cxema Taitmepa o61ero HazHaueHust STM32Fx, ocHOBHBIE MOTYITH U
ux Ha3HaueHue. CoequHEeHNE TaMEPOB B KACKATHOM PeXUME, TablInIa
MEKCOCTMHEHUN TalIMEPOB.

[T1K-2.B.1

24.

bnok-cxema TaiimMepa ¢ pacmmpenHbM ¢yHkiroHanoM STM32Fx. [Ipuauumn
paboThl. PexxuMbl paboTHI.

[IK-2.B.1




25.

[TonsTHE MUPOTHO-UMITYJILCHOU MoAy siiinu curHana (LLIMM). PaGoTa
taiimepa B pexxume IIMM. Ha3znadenue 3aK0Aepa, IPUHIUI ACUCTBUS IIPU
M3MEpPEHUH JIMHENHBIX ¥ BpallaTeIbHbIX MepEeMEIICHUN.

ITK-2.3.1

26.

Wepapxus oubmuorexk STM32. CrannaptHas Oubanoreka nepudepun.
[Tonsitue cnost anmapartubeix adbcrpakuuii (HAL). HuskoypoBHeBbIe
npaiiepsl 6nbarorexku HAL (LL). CtpykTypa, HOpsiIoK pabOTHI.

[IK-2.V.1

27.

Crnenudukanmu ARM AMBA. Hcnonb3yembie TEPMUHBI TIPH PACCMOTPEHUH
mmH. O003HaueHNE CUTHAJIOB Ha BPEMEHHBIX tuarpamMmMax. Haznauenue
muHbl nepudepun APB. HaznaueHnue BRICOKOTTPOU3BOAUTEIIBHON ITUHBI
AHB. brok-cxema mmnasl AHB. IlpuHninnuansasie pa3nandus B IOCTPOSHUN
muH APB u AHB.

[1K-2.B.1

28.

bnok-cxema munbl nepudepun APB. Curnansl mmmnast APB. Jlnarpamma
coctosiHuil mrHbl APB. BpeMennas quarpaMma TpaH3akIUKM YTCHUSI.

[IK-2.B.1

29.

CTpykTypHas cxema ¥ MPUHLIHUI paOdOThI )KUIKOKPUCTAIUIMYECKIX KPAHOB.
[Tonsstue GRAM. CrannapT npoTokosa nmapamuienbHoi muHsl Intel 8080.
bnox cxema konTposnépa IL19325. ITpuHuMn HaCTPONKN KOHTPOJLIEDA.
Peructpsr HacTpoiiku. BpeMeHHbIe fruarpaMMbl YTCHHS/3aMICH TaHHBIX B
koHTposuiép. Popmat PCX.

[K-2.3.1

30.

KonTposnnep npsimoro noctyna k namatu DMA. biok-cxeMa, pexumMbl
paloThI, peTUCTPBI HACTPOHKH KOHTPOJLIEPA.

[T1K-2.B.1

31.

ACHHXPOHHBIA U CUHXPOHHBIA PEKUM MEpeaadn TaHHbIX. PexruMbl
nepenavyn napajyieIbHOTO KO/Ia CO CTPOOMPOBAHUEM, C KBUTHPOBAHUEM.
[Tonsitue naTepderica.

ITK-2.3.1

32.

YHusepcanbHbiii acuHXpoHHBIN mpuémoniepeaatduk (UART). [Tpuaimmn
pabotsl nepenatuuka, npuémMurka UART. @opmar 6aiita nanasix UART.
OCHOBHBIE PETHCTPHI YIPABICHUSI.

[T1K-2.B.1

33.

Wutepoeiic 12C, cxema noaxiItoueHHs K MIMHE, IPOTOKOJ MHHBI. biiok
cxema monyist [2C B STM32, peructpsl HACTPOMKHA paOOTHI MOJTYJISL.

[IK-2.B.1

34.

Wutepodeiic SPI, cxema noaxiIroueHus K MUHE, TPOTOKOJ MKHBL. [loHsATHE
«auddepennmanpabiii curaamy. CAN unTepdeiic, obmue ceeaenus. CAN
uHTepdeiic, o0Imue CBeIeHHs.

[IK-2.B.1

35.

MeTtononoruyeckasi cxema (OpMUPOBAHMS U MaTEpUATU3alUU HHPOPMAITUH.
KBantoBanue nHpopmaruu. MeToapl TUCKPETU3AIUU CUTHAIOB. BBIBOIBI
teopembl KotenbankoBa B.A. st GyHKIMI ¢ OrpaHUYEHHBIM CIIEKTPOM.

ITK-2.3.1

36.

AHaJIOrOBO-KOZI0OBOE KOIUPOBaHUE CUTHANIOB. CTaruyecKue napameTpbl
AITI. CtpykrypHas cxema u npuHIn padots! [{ATIL.

[IK-2.3.1

37.

Knaccudukarmus AL CrpykrypHast cxeMa v pUHLIUT paboOTHI
napayensHoro AL

[IK-2.3.1

38.

CrpykrypHas cxema u npuHIn padoter: ALl mocienoBarensHOro
npuoIKeHust; curma-nensra AL

[IK-2.3.1

39.

[TonsiTHe MporpaMMHOI0 KOHEUHOTO aBTOMaTa. [I[puHIUIIBEI aBTOMATHOTO
nporpammupoBanus. [IoHsATHE MyJIBTH3aa4HON CUCTEMBI, BCTPAUBAEMOM
OC, mporecca (3agaun). Pecypcrl mponiecca. [TnannpoBmuk 3amay.
Cocrosanusd 3agaun. OJHOIIOTOYHBIE 1 MHOI'OIIOTOYHBIE CUCTEMBI.
PeentepabenbHOCTD.

ITK-2.3.1

40.

OC peanwsuoro Bpemenu (RTOS). Apxurekrypa OC. [lonstue sapa
BctpanBaemoit OC u ero ¢pyakunn. OyHKImH 070K yIpaBIeHUS
nporeccom(3agaueit). Ouepens 3aganuil. JlocTyn K pa3ienseMbIM pecypcam.
daitnoBas crpykrypa BHeApsemoir CMSIS-RTOS RTX. Konduryparus
spa.

[IK-2.B.1




41.

KakoB pe3ynbTar BHIITIOTHEHUS CIEAYIOIIETO KOo/a:
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;} }
Pa3bsACHUTE pe3ynbTaThl BHIIOJIHEHNUS KaXJIOW CTPOUYKU KOJA.

IK-2.V.1

42.

Hanucate nporpammy omnpoca KaxxJyto ceKyHay cocTosiHus JInHuU PAO u
BbIBOJId PC3YyJIbTATAa B OKHO OTJIaJ4YHKa.

IK-2.V.1

43.

PaccunTarh KO3 PHUIHEHTH HACTPONKHU MOACUCTEMBI TAKTUPOBAHUS U
6a3zoBoro Taiimepa TIMX 1 HaCTpOWKM IIPEPBIBAHUS OT TaliMepa KaK/ble
3 MUHYTBHI.

IK-2.V.1

44.

PaccuuTarh KO3 PHUIHEHTH HACTPOIKHU TaliMepa C pacuIMpEeHHBIM
¢dbyakuuonanom TIMx mns Hactpoiiku LM curnana wacroroit 720 I'm u

koapunmentom 3anonaaenuss kw=0,235. Yactora TakTupoBaHus Taiitmepa
FCK INT =FCK PSC = 144 MI'w.

[IK-2.V.1

45.

Ocy1iecTBUTh AUCKPETU3ALIMIO IO BpeMeHH Ha yactoTe 5 ['1] curnana
e(t)=5*sin(900*t), 3aTem nepeBecTr B UPpoByI0 PopMy | 3amucaTh B BUJIEC
Tabnuipsl. Bennunna kBanTa o yposHio 0.5B, BpemenHoit otpe3ok [0;1]
CeKyH. YKa3aTh B TaOJIUIIE OMMNOKY KBAHTOBAHUS TI0 YPOBHIO KaXIOTO
orcuéra.

[IK-2.V.1

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrabieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Ne /it [Tepedens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp TeM [Uii KypCOBOTO IPOEKTHPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B Tabmwmie 17.

Ta6mmma 17 — [lepedenn TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOHM paOOTHI

Ne n/mn .
KYpPCOBOM pabOTHI

[TpumepHbIil IepeyeHb TEM I KypCOBOT'O POSKTHPOBAHUS/BBITIOTHEHUS

Kanbkynsatop apudmMeTnueckux oneparmi.

Jlorndeckuii ABOMYHBIN KAJIBbKYJISITOP

Kanbkynsatop rpaukoB cTeneHHbIX ()YHKIIHA.

[{udposoii camonmcert.

BbIHOCHOI MyJbT KOHTPOJIA.

Yacel.

CTOpOKEBOU MYJIbT.

XN N B —

I'eneparop HIMM 3Byk0BOI 4aCTOTHI.

o

Taiimep oOpaTHOTO OTCUETA.

_
e

Tpanciarop uncia B kog Mopse.

—_—
—_—

I'enepatop npsIMOYTrOJIbHBIX UMITYJIbCOB.

._
Nk

I'upistnga u3 8-Mu CBETOAMOA0B. Y IPABICHHUE IBUKEHUEM OTOHBKOB.




Bompocsl 11 IpOBENEHMS IMPOMEXYTOYHOM arTecTalMd B BHJE TECTUPOBAHUSA
MpeACTaBICHBI B Tabmwmie 18.

Ta6muma 18 — [IpumepHsIii mepedeHb BOPOCOB ISl TECTOB

No b . Kon
W PUMEPHBII IEpeYeHb BOIIPOCOB JJIs1 TECTOB HHKaTOpa
1. | IloHaTHe mpOrpaMMHOTrO yIPABICHUS. I1K-2.3.1
2. | IIpyHIMIIBI IPOTPAMMHOIO YIIPABJIEHMUSL. I1K-2.3.1
3. | Paznuumst MUKPOKOHTPOJUIEPOB IO HAOOPY WHCTPYKITUH. I1K-2.3.1
4. | XapaktepHble uepThl nnporieccopo ¢ RISC-apxurekrypoii. I1K-2.3.1
5. | Oransl koHBeiiepa ARMV7. I1K-2.B.1
6. | Moaenb mpoiieccopa ¢ TOYKH 3pEHUS] TPOTrPaMMHUCTA. I1K-2.3.1
7. | OyHKIIMU KHOIIOK B PEXKUME OTIIAIKH. I1K-2.B.1
8. | Tunsl namsatu SRAM n DRAM. I1K-2.3.1
9. | OcobeHHOCTH YTCHHMSI/3aTTUCH (IIDII-TIAMSTH. I1K-2.3.1
10. | Pa3gensl anpecHoro npoctpancTBa MUKpOKOHTposuiepoB ARM Cortex-M. I1K-2.B.1
11. | [lonstue «rouka Bxoaa» («Entry point») B IpHIIOKEHUH. I1K-2.B.1
12. | BausitHue ypoBHEH ONTUMHU3ALMK IPU KOMITUJISLIUH. I1K-2.3.1
13. | PazMenieHre KOMOWIATOPOM MEPEMEHHBIX PA3HOTO THUIIA. I1K-2.3.1
14. | Pa3Mmep pa3HbIX TUIIOB IaHHBIX B apxuTekType ARM. I1K-2.B.1
15. | Ilonarue onepanpa. T1K-2.3.1
16. | PerucrpoBas namsatb MUKpOoKOHTposiepoB ARM Cortex-M, Ha3HaueHue. I1K-2.B.1
17. | HaznaueHnue perucrpa C4ETYMKA KOMAHI. I1K-2.3.1
18. | HazHayeHMe perucrpa ykaszaresis cTeKa. I1K-2.3.1
19. | HazHayeHue perucrpa coCTOSHUS IPOrPaMMBI. I1K-2.3.1
20. | Pacnonoxxenue creka u “heap” B mamsTH. I1K-2.3.1
21. | Ha3nayeHnue ¢uiaroB B peructpa COCTOSHUS IPOTPAMMBI. I1K-2.3.1
22. | Ilongarue kBapueBoro pe3oHaropa, Takroporo reeparopa HSE I1K-2.3.1
23. | Tlonstue ®AIIY (PLL), Ha3nauenwue. I1K-2.3.1
24. | Haznauenne HSE, HSI, MCO, LSE, LSL I1K-2.B.1
25. | Bayrpennune Harpy3ounsie pe3uctopsl Pull-up (down) mmkpoxonTposuiepa, | [1K-2.B.1
HA3HAYCHHE.
26. | Haznauenue tpurrepa [lImurra. I1K-2.3.1
27. | PacctaHOBKa NPHOPUTETOB NMPEPhIBAHUN IO yMOJTYaHHUI0 nocie copoca MK.
28. | BosamoxHocTu cuctembl mpepbiBannii MK 110 HaCTpONMKHU BHEIIIHUX I1K-2.3.1
IIPEPBIBAHUM.
29. | BpemeHHbIE XapaKTEepPUCTUKHN CUCTEMbI NpepbiBannii MK. I1K-2.3.1
30. | Peructpst MK ynpaBneHus cucTeMoil mpepblBaHUM, pa3pelieHus, I1IK-2.B.1
3anpenieHrs, MaCKHPOBAaHUS, TPUOPHUTETA, TPYNITUPOBKHU PUOPUTETOB.
31. | CocTosiHUS IpEpBIBaHMSI U TOPAIOK €70 U3MEHEHMSL. I1K-2.B.1
32. | ®ynkuuu CMSIS ynpaBieHust CUCTEMON NpepbIBaHUN. I1K-2.B.1
33. | Cucremusriii Taitmepa (SYSTICK), Haznauenue, pa3psaHocth, Hanpasienue | [TK-2.B.1
cyéra.
34. | Haznauenue taitmepos, TuIbl TaliMepoB B MK. I1K-2.B.1
35. | Ipunuun opranu3anuu paboTsl 6a30BOro TaiiMepa, OCHOBHBIC PETHUCTPHI. I1K-2.B.1
36. | [IpuHum opranu3anuy pabOThI KaHaIa 3aXBaTa-CpaBHEHUS TaliMepa [1K-2.B.1
00I11ero Ha3HAYCHHsI, OCHOBHBIE PETUCTPBHI.
37. | Pacuéra 3HaY€HUs YaCTOThI TAKTUPOBAHMS TalilMepa B 3aBUCUMOCTH OT [K-2.V.1
HACTPOEK PETUCTPOB NOJICUCTEMBI TAKTUPOBAHUS.
38. | Pacuéra 3HaueHMsI perucTpa aBTo-Iepe3arpy3ku TaiiMepa B 3aBucumoctu ot | I1K-2.V.1

JaCTOThI TAKTUPOBAHUA, 3HAYCHUH npen/:[enHTeneﬁ M 9YaCTOThI COOBITHA.




39. | Buasl untepdericoB nepudepuiiHbIX YCTPOUCTB. I1K-2.3.1
40. | Opranuzanus uarepdeiica USART. I1K-2.B.1
41. | Opranusamus unTepdeiica I°C. I1K-2.B.1
42. | Opranuzanus uarepdeiica SPL. I1K-2.B.1

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUUIUIMHE OOYYAIOIIMXCS 3a04HOM (HOpMBI
00yd4eHus1, TpeICTaBIICHBI B Ta0mie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Metomuueckue MaTepHabl, ONpPEACIISIIONINE MPOLETYPHI OLlEHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyIOIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. Meroaudeckue yka3aHus s O0y4aroMIMXCs IO OCBOCHHIO TUCIIUTUTHHBI

11.1. MeTtonuueckne yKa3aHUsA JUIsI OOYYalOUIUXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
Marepuana

OCHOBHOE Ha3HA4YEHHUE JIEKIIMOHHOTO MaTepHayia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe W SCHOE W3NIOKeHHEe ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOH JIEKIUU B
paMKax TUCIUIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
dyHIaMEHTAIBHBIX MPOOJIEM JUCHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIIHX
JTOCTH)KCHUH HayYHOW MBICIH. B ydeOHOM mporiecce JIEKIHs BBITOJIHSIET METOJA0JI0TUYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIUsl pacKpbIBAaeT MOHATUWHBINA amnmapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ MpoOJeMBbI, JaeT IeIbHOE MPEJCTaBICHUE O JAWCIUILUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUN 00YUYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TMOJIyYEHUE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWUM, YPOBEHb
KOTOPBIX OIPEEIISIECTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(YECCHOHATHLHO-IETOBBIX  KadecTB, JIIOOBH K  TpeAMETy U
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON paOOTHI;

— TMOJIydYEHUE 3HAHUKW O COBPEMEHHOM YpPOBHE pPa3BUTHS HAYKU M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJFMKAMIIINAE TOJIBI;

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyITUPOBKax);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
WCIIOJIb30BAHUEM pPa3/laTOYHOT0 MarTepuajga TMpHU TPOBEACHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JTUCIUTIIHHE.

11.2. Meronuyeckue ykasaHHMs UIs OOYYalOIIMXCSl IO BBITOJHEHHUIO Ja0OpaTOPHBIX
pabor.

B xozme BeImonHEHHs J1a0OpaTOpHBIX paboT oOyyaromMHCcs [OJKEH YIrIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.




Brimonnenue mabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIBbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 51a00paTopHBIX pabOT OO0y4aromMMCs SIBJISETCS HEOTHEMJIEMOH 4YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OINpeNeNseMOd yd4eOHbIM IIJJaHOM, W OTHOCUTCS K CpEICTBaM,
00eCTeynBarOIIUM PEIICHUE CIeIYIOIUX OCHOBHBIX 3a/1a4 00y4YaroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMsS MPOLECCOB, SBICHUH M OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL

— 3aKpeIUIeHUe, pa3BUTHE U JAETAIN3alUs TEOPETHUECKUX 3HAHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMOW AUCLUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ayianue ¥ TpeboBaHU K IPOBEICHUIO Ta00PaTOPHEIX PaboT
[IpuBenensr Ha cepBepe kadenpsl 43 B pazgene .../Mertomuueckoe oOecriedeHHe
kapenpsl 43/[IporpaMmMupoBaHue BCTPOSHHBIX MTPHIIOKEHHINA/

Crpykrypa u hopma oTuera 0 1abopaTopHOM padboTe
[IpuBenensr Ha cepBepe kadeapsl 43 B pazgene .../Mertomuueckoe oOecriedeHHe
kapenpsl 43/[IporpaMMupoBaHue BCTPOSHHBIX MTPHIIOKEHHINA/

TpeboBanus k 0hopMIIEHUIO OTYETA O JIAOOPATOPHOU paboTe
[IpuBenensr Ha cepBepe kadenpsl 43 B pazgene .../Mertomuueckoe oOecniedeHHe
kapenpsr 43/[IporpaMMupoBaHue BCTPOSHHBIX MTPHIIOKEHHINA/

11.3. Meronuyeckue yKazaHus s OOYYAIOIIUXCS MO0 TPOXOXKICHUIO KYpPCOBOTO
MIPOCKTUPOBAHMS/BBITIOJIHEHHS KYPCOBOH PaOOTHI

KypcoBoii mpoekt/ pabota mpoBOIUTCS C LEIbI0 (POPMUPOBAHUS Y O0YUAIOIINUXCS OIBITA
KOMIUIEKCHOTO PellleHUs] KOHKPETHBIX 3a/1a4 MPOopeCCHOHATBHON AeSITENbHOCTH.

KypcoBoii mpoext/ paboTa mo3BosieT 00yyaromeMycs:

— MPUMEHUTH IOJTYYCHHbIE 3HAHUS, YMEHHUS M TMPAKTUYECKUN OMBIT MPU PEUICHUU
KOMIUIEKCHBIX 3a]1a4, B COOTBETCTBUU C OCHOBHBIMU BUAAMH NPO(ECCHOHATBLHON AeITeIbHOCTH
no HampasseHuto 09.03.04;

— TPUOOPECTH ONBIT AHATUTUYECKOH, pacu€THON, KOHCTPYKTOPCKOM paboThl U
c(hopMHpPOBATh COOTBETCTBYIOIINE YMEHHUS;

— cdopmHpoBaTh yMEHHUS pabOThl CO CHENMATIbHOH JIUTEpaTypoil, CHpPaBOYHOM,
HOPMAaTHBHOM U MPaBOBOM JTOKyMEHTalUe!d 1 HHBIMU MH(POPMALMOHHBIMU HCTOUHUKAMU;

— copMmupoBaTh yMEHHS (POPMYIHPOBATH JIOTHYECKH OOOCHOBAaHHBIC BBIBOBI,
IPEUIOKEHUS U PEKOMEH/IAIINH 10 Pe3yIbTaTaM BBIIIOTHEHUS PaOOTHI;

— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPUYECKYI0 HHHIIMATHUBY, CaMOCTOSITENILHOCTD,
OpPraHU30BaHHOCTH M OTBETCTBEHHOCTD 33 IPUHUMAEMBbIE PEIICHHUS;

— cdopMHpOBaTh HABBIKM IUTAHOMEPHOM pErylsipHOMl paboThl HAJg pelIeHHEM
MIOCTaBJICHHBIX 3a/1a4.

CTpyKTypa NOSICHUTENbHOM 3alMCKU KYPCOBOTO MPOEKTa/ pabOThI
[IpuBenensr Ha cepBepe kadeapsl 43 B pazgene .../Mertomuueckoe oOecriedeHHE
kaenpsr 43/[IporpaMMupoBaHue BCTPOSHHBIX MPHIIOKEHHINA/

TpeboBanust k 0HOPMIICHUIO TOSICHUTEIHHOW 3aMMUCKH KYPCOBOTO IPOEKTa/ paboThl
[IpuBenensr Ha cepBepe kadenpsl 43 B pazgene .../Mertomuueckoe oOecniedeHHe
kapenpsr 43/[IporpaMMupoBaHue BCTPOSHHBIX MPHIIOKEHHINA/




11.4. Meronnyeckue ykasaHus il 00y4aroIUXcs MO MPOXOXKICHUIO CAaMOCTOSTETbHON
paboTsl

B Xoze BBINIOJIHEHUSI CaMOCTOSTENbHON pabOoThl, 00YJaIOUINIiCS BBITOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HemocpeaCTBEHHOTO
YYaCTHA.

B mporecce BBITTOIHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss (popMUPYETCs
nenecooOpa3Hoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM M CHCTEMAaTH3allUU NMpUOOpeTaeMbIX 3HAaHUM, 00ecrneunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOydYeHHs, MOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po(eCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aromuxcs ABJISAIOTCS y4eOHO-METOAMYECKHE MaTepHalibl 10 JUCIHUILIMHE IPUBEICHHBIE Ha
cepeepe kadenpsl 43 B paszerne .../Metonnyeckoe obecrnieueHue
kadeapsr 43/[IporpaMMupoBaHrie BCTPOCHHBIX MTPHIIOKEHU/

11.5. Meronuueckne yKa3zaHWsl IS OOYYaIOIMIMXCSA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH MPEAYyCMaTPUBAET KOHTPOJIb KayecTBA 3HAHMM
00yJaromuXxCcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
JUCLUTIIINHBI.

Texymuii KOHTpPOJIb TPOBOAUTCS B TEUYEHHE CEMECTpa II0 HWTOraM BBIIOJHEHUS
CTyJIGHTaMH J1abOpaTOpPHBIX 3aHATHH B BUJE 3allUThL. 3amuTa JA0OpaTOpPHOU pPaOOTHI
MPOUCXOAUT IIOCJIE €€ BBIMOJHEHUS HAa OCHOBE HJIEKTPOHHOIO OTYETa, KOTOPBIA JIOJKEH
COJIepkKaTh OCHOBHBIE CTPYKTYPHBIE JJIEMEHTBI: Ha3BaHUE, TEMY, LieJb, 3aJla4d, pPacyeTHbIC
(bopMyIIBI, KOJ MPOTPaMMBbl, OCIAIUIOTPAMMBI CUTHAJIOB.

«OTINYHO» CTAaBUTCS, €CIM CTYIAEHT AEMOHCTPHUPYET 3HAaHHUS O METOAAaX COAECpP/KaHMUS,
00001IeHNs ¥ cUCTeMaTU3alliu IPUBEIEHHOTO B 0T4eTe Marepuana Ha ypoHe 90-100%

«XO0pouIoy» - €CIH CTYACHT JEMOHCTPUPYET 3HAHUS O METOJIaX MOJIy4YeHHsI, 00001IeH s U
CHUCTEMaTH3alluu IPUBEICHHOr0 B OTUETE MaTepraia Ha ypoBHe 75-90%;

«Y IOBJIETBOPUTENIBHO)» - €CJIM CTYIEHT JIEMOHCTPUPYET 3HAHUSA O METOJAX IOJIy4CHMS,
000011eHNE U cCHCTEMAaTH3AIUH MPUBEJICHHOTO B OTUETE MaTepuaia Ha ypoBHe 50-75%;

«HeynoBneTBOpUTENBHO» - €CIIM CTYJIEHT HE 3HaeT 0 METOAAX MOIy4YeHHUs, 0000IIeHUs U
CUCTeMaTH3aIK 0oJiee TIOJOBHHBI IIPUBEICHHOTO B OTUETE MaTepHalia.

Pe3ynbrarhl TEKyIero KOHTPOJIS YCINEBAEMOCTH OTpPa)XaroTCs B JIMYHOM KaOMHETE B
aBTOMATH3UPOBAHHON MH(POPMAIIMOHHON CUCTEME.

Huszkue pe3ynbTaThl TEKyIIET0 KOHTPOJIS (OLEHKA «yTOBJIETBOPUTEIBHO» U HUXKE) MPU
NPOBEJACHUM  MPOMEXKYTOUHOM  aTTeCTallMM  MO3BOJSIOT  HSK3aMEHATopy  3aJaBaTh
JIOTIOTHUTEJIbHBIE BOMPOCHI MO TeMe Jab0paTOPHBIX 3aHATHIM, a TaKKe MOMUMO TEOPETHUYECKHUX
BOIIPOCOB MpeJiaraTh Apyrue 3agaHusl.

11.6. Meronnveckue ykazaHusi JUisi 0Oy4aromIUXCsl MO MPOXOXKIACHUIO MPOMEXYTOYHON
aTTeCTallHH.

[IpomexxyTounasi  arrectanusi  OOyyarOIIMXCsl ~ HpeAycMaTpuBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OLEHKM 3HaHMH, MOJYyYEHHBIX OOydarolmMMCs B Ipolecce
U3y4eHHs! BCEHl AMCLUIUIMHBL, HABBIKOB CAMOCTOSITENIbHOW pabOThl, CHOCOOHOCTH MPUMEHATh UX
JUISL pELLIEHUs] MPAKTUYECKUX 3a]a4. DK3aMeH, IPOBOAMUTCS B IIEPUOJ IK3aAMEHALMOHHON ceccun
U 3aBeplIaeTcsl aTTECTAlMIOHHOW OLEHKOW «OTIMYHO», «XOPOLIO», «YyIOBJIETBOPUTEIBHOY,
«HEYAOBIETBOPUTEIBHOY.



— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOIY4EHHBIX
00YyYarOIIMMCS TIPH BBITIOJIHEHUN KypPCOBOTO IPOEKTA C aTTECTAIMOHHON OLEHKON «OTINYHOY,
«XOPOLIOY», «YIOBIECTBOPUTEIEHOY, «HEYIOBIECTBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUTLIMHbI

[Jata BHEceHuUs
W3MCHCHHI 1
JIOTIOTHECHHUM.

Iloanucek BHeCHICTO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH U JOTTOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kaeapoit




