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Annoranus

Huciumiuaa — «[IporpamMmmupoBaHue  BCTPOCHHBIX — NPHJIOXKEHMH»  BXOOUT B
00pa3oBaTeNbHYIO0 MPOrpaMMy BBICIIETO 0Opa3oBaHHS — TNporpaMmy OakajaBpuara IO
HampaBieHuto  moarotoBkw/  crmenmanbHocTH  09.03.04  «[IporpamMmHas = MHXCHEPHS»
HampasieHHocTH  «lIpoekTupoBaHue MPOrpaMMHBIX cucTeM». JlucuumiumHa peanusyercs
kadempoii «Ned3».

JlucrumiHa HarelieHa Ha GOpMUpPOBaHKE Y BBIITYCKHHUKA CIEIYIOMINX KOMIESTEHITHIA:

[IK-2 «CnocoOHOCTh BIAAETh METOAOJOTHEH MNPOTPaMMHON HMHXXEHEPUH IIPH
MPOEKTUPOBAHUN IPOTPAMMHBIX CHCTEM PA3JIMYHOIO HA3HAUCHHUS»

CopepxaHue IUCUUIUIMHBI OXBAaTBHIBAET KPYI BONPOCOB, CBA3AHHBIX C H3YYCHHEM
OpraHu3alMy TPOTPAMMHOTO OOeCTeYeHHsT BCTPAMBAEMBIX CHCTEM, MOJTYYCHHEM 3HAHHH, O
CTPYKTYpe, QYHKIUSIX ¥ OCHOBaX MPOTPaMMHUPOBAHUSI MUKPOKOHTPOJLIEPOB.

[lpenonaBanue AUCLUUIUIMHBI TpEAyCMaTpUBAeT ClEAyIOIUe (OpPMbI OpraHU3aLUuU
yueOHOro Inpolecca: JeKIUH, 1abopaTopHble paboThl, CAMOCTOSITEIbHAs paboTa 00ydaroLerocs,
KypCOBO€ IPOEKTHPOBAHHUE.

[TporpaMMoil AMCLUIUIMHBI NPEIyCMOTPEHbI CIEIYIOLUIME BUABI KOHTPOJSA: TEKYIIUi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTalus B GopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHHS IUCIMILIMHBI COCTaBISieT 7 3a4€THBIX €AWHMII, 252
Jaca.

SI3bIK 00yueHHS M0 JUCLUILIMHE «PYCCKUN



1. IlepeuyeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHHS 10 JUCLUILUINHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI

Ilesnpto M3yuYeHMs] IUCLMIUIMHBI SBISETCS IMOJydyeHHE OOydarolUMHUCsS HEO0OXOAMMBIX
HaBBIKOB pa3pabOTKU NPOrpaMMHOI0 00eCreueHHss BCTPOEHHbBIX CUCTEM, MOJYyYEHUEM 3HAHUH O
CTPYKType, (QYHKIHMSIX ¥ OCHOBaxX IMPOrPaMMHUPOBAHHS MHUKPOKOHTPOJLIEPOB, YTO ITO3BOJISIET
pemaTh BOMPOCH aHadM3a (YHKIIMOHHPOBAHUS MPOTPAMMHOIO OOECTeUeHHs BCTPAaWBACMBIX
CHUCTEM.

1.2. JlucumrmumHa  BXOAWT B COCTaB  4YacTH, (OPMHUpPYEeMOHl  ydaCTHHKaAMHU
00pa3oBaTEeIbHBIX OTHOILICHUH, 00pa30BaTEIbHON MPOTPaMMBI BEICIIIETO 0Opa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHUS 1O AUCIUILINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMH pe3ysbratamu ocBoeHust OIT BO.

B pesynbraTe m3ydeHHS OUCHUIUTMHBI OOYYAIOUIHIACS JOJDKEH 00IagaTh CIEAYIOIINMHU
KOMIIETECHIIMSAMH WIH UX YacTsMHA. KoMIeTeHIM 1 WHIANKATOPBI UX JOCTIKCHUS TIPUBEICHBI B
Tabnue 1.

Tabnuma 1 — IlepeueHb KOMIIETEHIIMH U HHANKATOPOB MX JOCTHKCHUS

Kon u
Kareropus (rpynmna) Ko  HanmMeHOBaHrE UHAUKATOPA JOCTUKCHHUS
HaMEHOBAaHHUE
KOMIIETEHIUH KOMIIETEHIHH
KOMIIETEHIINH

[IK-2.3.1 3HaeT METOABI MPOEKTUPOBAHHUS,
TECTHPOBAHUS U COMPOBOMKICHUS MPOTPAMMHBIX
[TK-2 CriocoOGHOCTh | CHCTEM pa3IMYHOTO HAa3HAYEHUS Ha BCEX dTarax

BIIAJCTh JKU3HEHHOTO LIUKJIa
METOAOJOTHEN [IK-2.VY.1 ymeeT npuMeHSITh METOAOIOT U
MPOrpaMMHOM MPOEKTUPOBAHUS, TECTUPOBAHUSA U
[Mpodeccronanpuble porp P P ’ P
WH)XEHEPHUH MIPH CONPOBOXKACHUS MIPOrPAMMHBIX CUCTEM
KOMITETEHIUH
MPOEKTUPOBAHUHN Pa3IUYHOTO Ha3HAUEHUS Ha BCEX Tarax
MPOrpaMMHBIX JKU3HEHHOTO LIUKJIA
cucteM paznuaaoro | [1K-2.B.1 Bmameet HaBRIKaM¥ HCTIOTB30BAHMS
Ha3HauCHUs METOOB U CPEJICTB MPOCKTUPOBAHUS

POrpaMMHOT0 00ECIICYCHU S, TPOTPAMMHBIX
uHTepdercoB U 0a3 JAHHBIX

2. Mecro aucuumiuHbl B cTpykrype OI1

JlucuuniauHa MoxeT 0a3upoBaThbcs Ha 3HAHUAX, paHee MPHUOOPETEHHBIX 00YYarOIUMHCS
IIPY U3YyUYEHUH CIEAYIOIUX TUCLUIUINH:

— «MadopmaTHKay,

— «JlucKpeTHas MaTeMaTHKa,

— «OCHOBBI MPOrPaMMHUPOBAHUSY,

— «ATITOPUTMBI B CTPYKTYPBI TAaHHBIX»,

— «Apxutektypa OBM u cucrem».

3HaHMA, TONy4YEHHbIE NPU H3YUCHHUM MaTepuaja JaHHOW AWCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUCHHE, TaK U MCIIOIb3YIOTCS IIPU U3YYEHUH IPYTUX JUCLUIUINH:

— «[IporpammupoBanue MOOUIBHBIX YCTPOMCTBY.

3. OOBEM ¥ TPYJOEMKOCTh JUCITUTITAHBI
Janupie 00 oOmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboTHI MO TUCHUUILIMHE (U paclpeeseHUue 9TOH TPYIOEMKOCTH MO0 CEMECTpaM) MPEe/ICTaBICHbI B
Tadnuie 2.

Tabmuma 2 — O6beM U TPYAOEMKOCTh AUCIIUTILTAHEI




TpymoeMKOCTb 1o cemMecTpaM

Bun yuebHol paboTh Bcero NoG No7
1 2 3 4
Oobwan mpyooemKocmb oucyuniuHl, 7/ 952 5/ 180 272
3E/ (dac)
H3 nHux uacoe npakmuueckoii n0020moeKu 51 34 17
Ayoumopusle 3auamus, BCEro yac. 85 68 17
B TOM YHCIIE:
nexuuu (JI), (wac) 34 34
npaktuieckue/cemunapekue 3ausartus  (113),
(gac)
naboparopusie padotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabora) (KII, KP), (gac) 17 17
JK3aMeH, (Jac) 36 36
Camocmosmenvhas paboma, Bcero (dac) 131 76 55
Buo npomesrcymounoii ammecmayuu: 3auer,
mudd. 3adger, sk3ameHn (3auer, Hudd. 3au, OK3., JK3.

OK3.*%%)

I’ o
[IpuMmedanue:  kaHAUAATCKHUI SK3aMEH

4. CopepxaHue AUCITUTUTHHEI

4.1. Pacmpepnenenue Tpya0eMKOCTH AUCITUILUIAHEI TIO pa3/ieliaM U BUAAM 3aHSATHN.

Paznensl, TeMbl TUCIUTUIMHBI U UX TPYJAOEMKOCTh TIPUBEICHBI B TAOHIIE 3.

Ta6Jmua 3— Pa3,[[eJ'II>I, TEMbI JUCHUILINHBI, UX TPYAOCMKOCTb

PaSI{eHBI, TEMBbI JUCHUIIIINHBI

Jlexmun
(dac)

n3(Cc3)| Jp
(gac) (dac)

KIT
(dac)

CPC
(dac)

Cemectp 6

Pa3znen 1. ApxutekTypa BCTPOCHHBIX CUCTEM.
Tema 1.1. OCHOBHbIE MOHATHS U IPUHLIUIIBI
MMOCTPOCHUS BCTPOCHHBIX CHCTEM.

Tema 1.2. Opranu3zanusi ¥ IPUHIMIIBI PAOOTHI
RISC-mponieccopos.

18

Paznen 2. IlpuHumnsl nporpaMMUpOBaHUs
BCTPOCHHBIX NPUIOKECHHH.

Tema 2.1. [IpyHUUIIBI IPOTPAMMHOTO YIIPABIICHUS
MOJICUCTEMaMH MUKPOKOHTPOJLIEPA.

Tewma 2.2. Opranuszaius HHTepPEHCOB CBS3H.
Tewma 2.3. Ananoro-mudpossie u mudpo-
aHaJIOrOBbIe MpeoOpa3oBaTey.

22

22

48

Pazgen 3. Opranuzanus npuaoKeHU Ha OCHOBE
OIEPALMOHHON CUCTEMBI.

Tema 3.1. ApxurexkTtypa BCTpauBaeMoi
OIEPALMOHHON CUCTEMBI.

10

HUroro B cemectpe:

34

34

76

Cemectp 7

Brinonnenue KypCOBOI'O ITPOCKTA

17

55

Hroro B cemecTpe:

17

55




Uroro| 34 | o | 34 | 17 | 131 |

[IpakTHyeckas TOATrOTOBKA 3aKJIIOYAE€TCS B  HEMOCPEACTBEHHOM  BBIMOJIHEHUU
o0yJaromuMHCs  ONpPEACICHHBIX  TPYAOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymei
npogeccroHaNbHOMN AesTeIbHOCTHIO.

4.2. CopepxxaHue pa3eiaoB U TeM JEKIUOHHBIX 3aHITHM.
Copepxanue pa3iesioB M TEM JICKIIMOHHBIX 3aHITHIA MPHUBEICHO B Tadnuiie 4.

Tabnmma 4 — CoxepxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA
Homep
paszena

Hazpanue u COACPIKAHUC PA3ACIIOB U TCM JICKIIMOHHBIX 3aHATUN

1 ApXUTEKTYpa BCTPOEHHBIX CHCTEM.

Tema 1.1. OcHOBHBIE TOHATHS U IPUHLIUIIBI IOCTPOCHUS BCTPOCHHBIX CUCTEM.
Jlexuns Nel. OOmiyie mOHITHA MPOEKTUPOBAHUSA U IPOTPAMMHUPOBAHUS BCTPOCHHBIX
CHCTEM.

Tema 1.2. Opraauzanus u npuHIHIEl padotsl RISC-npomeccopos.

Jlexuus Ne2. dopmupoBanre apxuTeKTypsl cuctembl komana RISC-mponeccopa.
Jlexuus Ne3. DneMeHTHI apXUTEKTYpHI IPOLIECCOPOB, MIPOrpaMMHas Mozenb ARM
Cortex-M.

Jlexmus Ned. Mognens namsatu ARM Cortex-M. CTpykTypHas cxema
MUKpokoHTpoJuiepa STM32Fx, HazHaueHUe MOJCUCTEM.

2 IIpuHIUNBI IPOrpaMMHUPOBAHUS BCTPOCHHBIX NMPUJIOKEHUI.

Tewma 2.1. [IpuHUIMIIBI TPOrPAMMHOTO YIPABIEHHUS HOJCUCTEMAMU
MHUKPOKOHTpOJLIEpA.

Jlexuust Ne5. Crannapt CMSIS. CtangapT BeI30Ba MPOLEAYP ISl ApXUTEKTYPHI
ARM (AAPCS).

Jlexums Ne6. Opranmzanms paboTsl TuHUN TIopTa BBoAa/BeiBoAa (GPIO).

Jlexums Ne7. Tlogcucrema TakTupoBaHusi MUKpokoHTpoiepa STM32F3x (RCC).
Jlexmus Ne8. Opranuzaius cucteMsbl npepbiBaHui. KoHTpoiep BIOXEHHBIX
BeKTOpHBIX NpepbiBanuii (NVIC).

Jlexmmst Ne9. Pactmpennsiii KoHTpoIuiep npepbiBanuii u coositii (EXTI), Gmoxk-
cxemMa, Ha3HaueHHUeE.

Jlexums Nel0. Ionsitue Taiimepa Ha ocHOBe c4éTumKa. [I[puHIMT pabOTHI IPOCTOTO
Taiimepa. CHUCTeMHBIH Taiimep.

Jlexmms Nell. CtpykTypHas cxema TaiiMepa ¢ pacIIupeHHBIM (PYHKIIHOHAIOM.
Pexumbl paboThl KaHAIOB TaiiMepa.

Tema 2.2. Opranuszanust HHTeppeiHcoB CBS3H.

Jlexuus Nel2. Metoas! nepenaun qanHbiX. [IpyHIMI opraHu3auny npsiMoro
JOCTyHa K MaMsTH.

Jlexums Nel3. [Mpuniiumn paboThl ¢ JKUAKOKPUCTAITHIECKUM SKpaHOM. MeXaHU3MBI
IIPOrPaMMHOTO YNPaBJIEHUs PECypcaMH BBIYUCIUTEIbHON CUCTEMbI. ABTOMaTHOE
IPOrpaMMHUpPOBaHHE.

Jlexums Nel4. YauBepcanbHblii acuaxpoHHbild npuéMonepenatank (UART).
Unrepdeiic I’C. Unrepdetic SPI.

Tema 2.3. Ananoro-mudpoBbie n mudpo-aHaJIOrOBBIE IPeoOpa3oBaTEIH.




Jlextms Nel5. AHanoroBo-KoJI0BOE KOAMPOBAHKE, ITAIBI PeoOpPa3OBaHHUS.
Amnanoro-mugpoBbie 1 HUPPO-aHATIOTOBBIE MPEOOPa30BATENH, IPHHITUM PAOOTHI.

Opranusanus NpUJIOKEHN HA OCHOBE ONEePAIHOHHOI CHCTEMBI.
Tema 3.1. ApxurekTypa BCTpauBaeMoil OrepalluOHHON CHCTEMBI.
Jlexmus Nel6. TlonaTue MynbTH3aJaYHON CUCTEMBI, BCTPAUBAEMOM ONEepariioOHHON
cuctemsl (OC), npornecca (3agaun). [lnanupoBanue 3aaay.
Jlexuust Nel7. OC peansnoro Bpemenu CMSIS-RTOS RTX.

4.3. TIlpaktuueckue (CEMUHAPCKUE) 3aHATHUL

TeMbl MpakTHYECKHUX 3aHATUI U UX TPYTOEMKOCTh IPUBEACHBI B Ta0nHIIE 5.

Tabauna 5 — [IpakTuyeckue 3aHITUS U UX TPYAOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktndeckux | PopMbI IPaKTUYECKUX | TpPyIOEMKOCTb, |MPAaKTHYECKOH [pa3aena
/1 3aHATHH 3aHIATHI (qac) MOATOTOBKH, | JUCITHII
(uac) JIMHBI
VY4eOHbIM ITaHOM He MPeyCMOTPEHO
|
Bceero
4.4. JlabopaTopHbIe 3aHATHUSL
Tembl 1a0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MTPUBEICHHI B TabiHIIE 6.
Tabauna 6 — JlabopaTopHble 3aHITUS U UX TPYILOEMKOCTb
W3 Hux Ne
No HamvenoBanme 1aG0paTopHbIX paGoT TpynoeMKoCTh, | MPaKTUYECKOH | pa3aena
n/m (dac) MMOATOTOBKH, | JUCITUII
(dac) JIUHBI
CemecTtp 6
1 | U3ydyenue cpencTB OTIaAKH MPUIIOKEHUS 4 4 1
MHTETPUPOBAHHOM cpebl paspadorkn MDK
Keil pVision.
2 | N3y4yeHue NpUHLMIIOB YIIPaBICHUSA TUHUAMU 6 6 1,2
nopta B/B. HacTpoiika momcucreMs
TaKTHUPOBAHUS MUKPOKOHTPOJLIEPA.
3 | 3ydyeHue NpuHIUIIOB TPOrpaMMHON 6 6 2
HACTPOMKHU IOJICUCTEMBI IIPEPBIBAHUI
MUKPOKOHTPOJLIEPA.
4 | U3y4yeHue NpUHLUIIOB TPOTPAMMHOTO 6 6 2
yIpaBJIeHUsI TaMepaMHi MUKPOKOHTPOJLIEPA.
5 | OcBoeHHE NPUHIIUIIOB aBTOMATHOTO 6 6 2
[IPOrpaMMHUPOBaHUs KaK MEXaHU3Ma
yIpaBIEHUs IOACUCTEMAaMU
MUKPOKOHTPOJLIEPA.
6 | Vzyuenue mpuHIUIIOB pabOTHI 6 6 2,3
onepannoHHo# cuctembl CMSIS-RTOS RTX.
Bcero 34 34




4.5. KypcoBoe npoekTupoBaHue/ BHIOIHEHUE KypCOBOH pabOTHI

Ilenp xypcoBOro mpoeKkTa: MOJYyYEHUE NIPAKTUUECKUX HAaBBIKOB IPOrpaMMHPOBaHMS
OCHOBHBIX 3JIEMEHTOB BCTPaMBAEMBIX MPUIIOKEHUH B X0Je pa3pabOTKH KOHKPETHOTO MPOTOTUIIA
YCTpONCTBA.

YacoB npakTHueCKOi moaAroToBku: 17.

[IpumepHBIEe TEMBI 3aJaHUI HAa KyPCOBOM MPOEKT mpuBeaeHsl B pasaene 10 PII/I.

4.6. CamocrosiTenbHas paboTa 00yJaronmxcs
Bunpsl camocTosiTenbHOM paboThl U €€ TPYI0EMKOCTh IPUBEACHBI B TabnuLe 7.

Tabmuna 7 — Bunbl caMocTOSTENbHOM paOOThI U €€ TPYJI0EMKOCTh

Bcero,

Bun camocrositenpbHON paboOThI qac CemecTp 6, gac CemecTtp 7, gac
1 2 3 4
W3yueHne TeopeTH4ecKoro MaTepuaa 34 34

muctuinael (TO)

Kypcosoe npoextuposanue (KII, KP) 55 55

IloaroroBka k TCKYUIEMY KOHTPOJIIO

ycneBaemoctu (TKY) 30 30
[ToaroroBka kK MpoOMeXyTOUHOU 12 12
arrecranuu (I1A)
Bcero: 131 76 55

5. TepeueHb y4eOHO-METOANICCKOTO 00CCIICUCHHUS
IUISL CAMOCTOSITEIIbHOM paboThl 00yJaromuXCcs MO AUCIUILTHHE (MOIYITIO)
VY4eOHO-MeTOMUECKNe MaTepHaNbl sl CAMOCTOSITENbHON pabOThl O0YJarOmIMXCsl yKa3aHbl B
m. 7-11.

6. IlepeueHp MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3IaHUI
[lepedyeHp MeYaTHBIX U YJIEKTPOHHBIX yUEOHBIX H3IaHUN PUBEICH B Ta0IUIE 8.
Tabnuna 8— IlepeueHp NMevaTHbBIX U 3JIEKTPOHHBIX YICOHBIX H3AaHHN

Kommaectso

9K3EMIUTPOB B

e/ OubmoTeKe
URL anpec bubnmorpaduyeckas cchlika (kpome

AJIEKTPOHHBIX
JK3EMIUIIPOB)

https://urait.ru/bc | Oropomaukos, M. H. MukpomnporieccopHasi TeXHHUKA:
ode/453337 BBenenne B Cortex-M3: yaueOHOe mocobue s By30B / 1.
H. OropoanukoB. — Mocksa: U3narensctBo FOpaiir,
2020. — 116 c. — (Bricmee oOpazoBanue). — ISBN
978-5-534-08420-7. — Tekcr: snexTponnsii // ObC
FOpaiit. — URL: https://urait.ru/bcode/453337




https://e.lanbook. | Ixozed, FO. Anpo Cortex-M3 xommannu ARM. [oxaoe
com/book/69941 | pykoBojacTBO: pykoBozcTBO / FO. JIxo03ed; nepeBos ¢
anrmmiickoro A. B. EscrugeeBa. — Mocksa: JIMK
IMpecc, 2012. — 552 ¢. — ISBN 978-5-97060-307-9. —
Tekcr: anekTpoHHbIi // JlaHb: 3IEKTPOHHO-
oubnmnorteunas cuctema. — URL:
https://e.lanbook.com/book/6994 1

https://e.lanbook. | bappert, C. ®@. BcTpanBaembie CHCTEMBI.

com/book/885 [TpoexTrpoBaHue MPHUIOKESHUN HA MUKPOKOHTPOJIIIEpax
cemerictBa 68HC12 / HCS12 ¢ mpumenenunem sizbika C
[Dnextponnsii pecype] / C. @. bapperr, . Ix. [Nak. -
Mocksa: IMK mpecc, 2010. - 640 c. - ISBN 5-9706-
0034-2. - Tekct: anexTpoHHbId. - URL:
https://e.lanbook.com/book/885

7. TlepedeHb 31€KTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
MHPOPMALMOHHO-TEIEKOMMYHHKAIMOHHOU ceTH «HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pazoBaTeIbHbIX pecypcos UH(POPMALMOHHO-
TEIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOAMMBIX Ui OCBOCHMS JUCLMIUINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHp SIIEKTPOHHBIX OOpa30BATEIBHBIX PECYpCOB HH(MOPMAIIHOHHO-
TEJICKOMMYHHKAaMOHHOI cetn «HTepHeT)

URL anpec HaumenoBanue
https://softwar.ru/programmirovanie/868-keil- Keil MDK-ARM Development
mdk.html Software (GecrnimaTHas Bepcus)
https://keilpack.azureedge.net/pack/Keil. STM32F1 | [Taker
xx_DFP.2.4.0.pack Keil. STM32F1xx DFP.2.4.0.pack
https://www.st.com/en/microcontrollers- [lepeueHb mOKyMEHTAIIMU Ha
microprocessors/stm32f303vc.html#documentation | mukpokonTpomnep STM32F303VC
https://www.st.com/en/microcontrollers- [TepedeHs OKyMEHTAIMA Ha
microprocessors/stm32f103¢8.html#documentation | mukpokonTpomiep STM32F103C8

8. Ilepeuenb HHPOPMAIIMOHHBIX TEXHOJIOTHIA
8.1. Ilepedyenp mporpaMMHOr0 oOecHeueHHsl, HCIOJIb3YEMOI0 MpPH OCYILECTBICHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCHUILIHHE.
[lepedens UCTIONB3yEMOTO MTPOrpaMMHOTO oOecTiedeHns peacTaBieH B Tadmure 10.

Tabmuma 10 — I[TepeyeHp nporpaMMHOTO 00eCTIeYeHUs!

Ne /it HanmenoBanue
1 Onepanuonnas cuctema Microsoft Windows
2 Keil MDK-ARM Development Software (OecrutaTaas Bepcust)
8.2. Ilepeuenn UH(OPMAITOHHO-CIIPABOYHBIX CHCTEM,HCIIONB3yEMBIX npu

OCYIIECTBIECHUU 00pa30BaTEIHLHOTO MPOIECCa MO TUCIUTIITNHE
[lepeuens UCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM MPEJACTABICH B
Tabmure 11.



Tabmuna 11— IlepeueHp nHGOPMAIIMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHHUECKas Oa3a
CocraB MaTepHabHO-TEXHUYECKOW  0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHSA
0o0pa3oBaTeLHOTO MpoIecca M0 JUCIUTUIHHE, IPECTaBlicH B Tabuie12.

Tabmuna 12 — CoctaB MaTepralibHO-TEXHUUYECKOM 0a3bl

No HanmMenoBanue cocTaBHOM 4acTH Howmep aynutopun
/i MaTepHaTbHO-TEXHUIECKON 0a3bl (ipy HEOOXOAUMOCTH)

MynbTuMeaniiHAS TEKIMOHHAS Ay JUTOPUS

2 | CneunanusupoBaHHas gabopatopus «MHUKpONPOLECCOPHBIX
CHUCTEM
3 | Ornapounsiit koMiekT Open32F3-D

10. OueHouHble cpeAcTBa I IPOBEACHUS POMEKYTOUHOM aTTecTaluu
10.1. CoctaB OLEHOYHBIX CPEACTBIUISI TPOBEIEHUS MPOMEXKYTOUHON aTTecTaluu
00yJaromuxcs Mo AUCHUIUINHE TPUBeIeH B Tadmuie 13.

Tabmuna 13 — CocTaB OLICHOYHBIX CPEACTB I MPOBEACHHSI MPOMEXKYTOUHOM aTTecTaluu

Bupx npomMeXyTO4YHON aTTecTalnuu [IepeyeHp OLICHOYHBIX CPEJICTB
DK3aMeH Cromcok BOIIPOCOB K dK3aMEHY;
3amaun;
TecTsl.
Brinonaenne KypcoBoro mpoekTa DKcrepTHas OLEHKa Ha OCHOBE TpeOOBaHHN K
COJIEPKAHUIO KYPCOBOTO IPOEKTA.

10.2. B kadecTBe KpUTEpUEB OLEHKM YyPOBHA c(HOpMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIINH 00yJalomMUMUCS TPUMEHsETCS S-0aipHas IIKajda ONeHKH c(HhOpMUPOBAHHOCTH
KOMIIETEHIINH, KOTOpas MpuBeieHa B Tabmuie 14. B Teyenne cemectpa MOXKET HCIIOIB30BATHCS
100-6annpHast  mKala  MOJYJIbHO-PEUTHHTOBOM  CHCTEMBl ~ YHUBEPCHTETa,  IpaBHIIa
UCIOJIb30BaHUsL KOTOPOHM, YCTAHOBJIEHbI COOTBETCTBYIOLIUM JOKAJbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Tabmuna 14 -Kputepuu olieHKH YpoBHSI cOPMHPOBAHHOCTH KOMITCTEHITHIA

Ol1eHKa KOMICTEHITUN

XapaxrepucTrka chOPMUPOBAHHBIX KOMITCTEHIVIHA
5-0ayuIbHAas IIKaJIa p p (bopmp

— o0yyarouuiicss TIyOOKO M BCECTOPOHHE YCBOWJI HPOTrPaMMHBIN
MaTepuan;

— YBEpPEHHO, JIOTUYHO, IOCTIEI0BATEILHO U TPAMOTHO €T0 M3JIaraer;

— ONHUpasiCh HAa 3HAHHUSA OCHOBHOM W JOMNOJHHUTEIBHOW JIUTEPaTypHl,
TECHO NPUBS3BIBAECT YCBOCHHBIC HAYUHbIE MOJIOKEHUS C MPAKTUICCKON
JeSITeIbHOCTBIO HAIPaBJICHUS;

— yMesl0 000CHOBBIBAET U apIYMEHTUPYET BbIIBUTaEMbIE€ UM UJIEH;

— JIeJTaeT BBIBOJIBI M 000OIICHNS;

— CBOOOJIHO BJIa/IEET CUCTEMOM cHelMaIu3UPOBAHHBIX MOHATHH.

COTJIIMYHO»
<GaYTCHO»




O1eHKa KOMITETEHITUHI

5-OayuTbHAs IIKaIa

XapakTepHrcTHKa c(h)OpMUPOBAHHBIX KOMIETCHIIMH

— 00y4aroUuiicss TBEPJO YCBOMI NPOrpaMMHBIN MaTepHal, IpaMOTHO U
N0 CYIIECTBY W3JIaraeT €ro, OIHUpasch HA 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JOMYCKaeT CYIMECTBEHHBIX HETOYHOCTEH;

«XOpOLLIO» .
— YBA3BIBAET YCBOCHHBIE 3HAHHS C NPAKTUYECKON AEATENBHOCTBIO
<«3aYTCHOY
HaIpaBJICHUS;
— aprYMEHTHUPYET Hay4HBbIE [1OJI0KECHHUS;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— BJAJICET CUCTEMON ClIEUAIN3UPOBAHHBIX TOHITHH.
— 00y4arouuiicss yCBOMJI TOJbKO OCHOBHOM NMpPOTrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JAraeT €ro, ONMUpasCh HA 3HAHMS TOJBKO OCHOBHOM
JUTEPATYPHL,
— JIOIYCKAaeT HeCYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;
«yIOBJICTBOPUTEIILHO) .
GAITCHOY — HCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM TNPUMEHEHHH 3HAHWI
HaIpaBJICHUS;
— cn1abo apryMeHTHpYeT HayuHble TOJI0KEHUS;
— 3aTpyHseTCsA B OPMYJIMPOBAHUU BBIBOIOB M 0000IIEHUIA;
— YaCTUYHO BIAJCET CHCTEMOMN CIIENATU3NPOBAHHBIX OHSITHIA.
— O0OydJarouIuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPaMMHOTO
MaTepuania;
— IOMYCKAaeT  CYIIECTBEHHbIE OMMOKM M  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEIBEHO»

«HC 3a4YTCHO»

paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAINpaBJICHUU;

— MCIIBITHIBAET TPYJHOCTH B PAKTUYCCKOM MPUMEHCHUH 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MMOJIOKCHHUS;

— He GOPMYJIMPYET BBIBOJIOB M 00OOIIICHHUH.

10.3. TunoBble KOHTPOJILHBIC 3aJaHUSI UJIM UHBIE MATEPHAIIBL.
Bompocsr (3agaun) ans sx3aMmeHa npeacTaBiieHsl B Tabaune 15.

Tabmuna 15 — Bonpocs! (3amaun) 1u1st 5K3aMeHa

Ne Kon
[lepeuens BompocoB (3aaa4) ISl SK3aMeHa

/i WHAMKATOpa

1. | Ilonarue BcTpauBaemMoil cucTeMbl. THUIIBI BCTPAUBAEMBIX CUCTEM U UX IK-2.3.1

XapaKTepHbIE OTINYUS OT OCTAIbHBIX cucTeM. [IoHsATHE MpOorpaMMHOTrO
ynpasienus. [Ipunnunel nporpamMuoro ynpasieHus. Cucrema
aBTOMATHYECKOI'0 YIIPaBJICHUSI.

110 MK.

2. | Obmas ¢hopMyIupoBKa 3a/1a4l MPOCKTUPOBAHMSI BCTPOCHHOUW CHCTEMBI. IK-2.3.1
[TpoOembl pyu NPOEKTUPOBAHUH BCTPOCHHBIX NpuiiokeHUH. CTpyKTypa
npoliecca NPOeKTUPOBAHUS BCTpauBaeMoi cuctemsl. [lonsTre
MukpokoHTposiepa (MK) u ero Mecto cpein BoIYMCIUTENEH.
Knaccudukanuonnsie npusnaku. Cemerictea MK. MapuipyT coznanus

3. | TloHATus: apXUTEKTypa BBIYUCIUTENBHON CUCTEMBI, MPOIECCOpa, IK-2.3.1
TaKTUpOBaHUs. ['apBap/cKkas apXUTEKTypa C pelyllipOBaHHOI CUCTEMOI
komana (RISC). Ipuniunst noctpoenus apxurektypsl RISC
nporLeccopa, OCHOBHBIE 3JIEMEHTHI MPOLIECCOPa U UX B3aUMOJCHCTBUE.

nporeccopa.

4. | llonsitue apxutekTypa cucteMbl koMany. O6mias cxema pabotsl RISC IK-2.3.1
nporeccopa Mpu B3auMOJICHCTBUH € MaMAThIO. [[puHIMn coBMenieHus
ornepanmii akagemuka C.A. JleGenena. [ToHsITHE KPUTHYECKOTO TYTH
BBITIOJTHEHHS KOMaH/Ibl. HazHaueHne 0CHOBHBIX cTanuii kKoHBeiiepa RISC




ONEeMEeHTBI apXUTEKTYPbI IPOLECCOPOB C TOUKH 3PEHUS TPOrPAMMHUCTA.
[poneccop Cortex-M3/4, 6i10k-cxeMa Tporieccopa, KOHBEHep KOMaH]I.
[onsiTHe, apudMeTHKA C HACHIIIICHAEM.

[IK-2.B.1

[IporpamMmuas Moneis npoueccopa Cortex-M3/4. Pexxumbl paboTHI 1
cocrosiaus nponeccopa Cortex-M3/4.

[IK-2.B.1

Mognens mamsartu nporeccopa Cortex-M3/4. Kapra namsitu
STM32F303xC.OcHOBHBIE MKHBI ITpoLEeccopa. Aapecanus ¢ MPsIMbIM U
00paTHBIM MOPSIKOM OAMT.

[IK-2.B.1

Buner anpecanuu. Crioco0b! anpecanuu nporeccopa Cortex-M3/4. Biok-
cxema MK STM32F303xC. Haznauenue noacucrem MK.

[IK-2.B.1

Cranpapruzanus Bocnpusitus agpecaunu. Ctannapt CMSIS. Tunbt
JAHHBIX, ONpeiesieHHbIe cTannapToM. O0JacTh CTaHAAPTH3ALHH.
Yposuu abcrpakuuu. Kommnonentst CMSIS B nmpoekTe, ux cTpykrypa u
Ha3HaYCHHUE.

IK-2.3.1

10.

Uepapxus opranuzanuu namMatd. OCHOBHBIE IIUHBI U CUTHAJIBI
ynpasiieHus namaTeio. Kimaccudukanms namst. XapaKTepuCTUKA
namsiTH. CerMeHTalysl aMsiTH, OCHOBHbBIE CETMEHTBHI.

IK-2.3.1

11.

[Moncucrema cOpoca u TaktupoBanusi. HazHauenne pezonatopa,
npuMeHsieMble TUnbI B dnekTpornke. [lorstue HSI, HSE, LSI, LSE, PLL,
SYSCLK, HCLK wux Haznauenue. HaznaueHnue reneparopa omopHoi
4acTOTHI ¢ (pa30BOil aBTOMOICTPONKOM 4acTOThl. CTPYKTypHAast cXeMa
MOJICUCTEMbI TAKTUPOBAHMSL.

[IK-2.B.1

12.

[Toncucrema copoca u TakTpoBanusi. O01as cxema HaCTPOUKU
PLLCLK, SYSCLK, HCLK. Peructpsl, HCIOJb3yEMBbIE AJI1 HACTPOUKHU.
Crpykrypnas cxema copoca MK. Haznauenue u npuHun paboTsl
CHCTEMEI cbpoca.

IIK-2.B.1

13.

HuckperHble snekTpuyeckue curHansl. [loHsTie nornueckux
BXOJIOB/BBIXOJIOB. [TOPTHI ¥ CHUTHANILHBIC JIMHUHU. J[BYXTaKTHBIN BBIXOJ,
CTPYKTypHasi cXeMa, PUHITUI (PYHKIIMOHUPOBAHHUS, JOCTOMHCTBA,
HEJOCTATKH.

I1K-2.3.1

14.

OOHOTaKTHBIN BBIXOJ C TACCUBHOM HArpy3KOW, CXeMa, IPUHIIHII
(YHKIMOHUPOBAHUS, JOCTOMHCTBA, HEAOCTaTKH. COCTOSIHUE TMHUN
amskoe (Low), Beicokoe (High), kordmukra (X), miasaromree (Z).
[IpuHuMnI ncnoap30BaHUs Z COCTOSHUS BBIXOJIA C OTKPBITBIM CTOKOM.
TToaTsaruBaromue pe3ucTOpbl M NX Ha3HAYCHHUE.

IK-2.3.1

15.

CrpykTypHas cxema JUHHU TopTa BBoxa/BeiBoga MK STM32. [MpuHmmmn
HACTPOMKHU U paboThl cxembl. Tpurrep Hmuara.

[IK-2.B.1

16.

Pexumer paboTel mrHUM mopTa BBoAa/BeiBoga MK STM32 u peructpsl ux
HACTPOMKH.

[IK-2.B.1

17.

Cucrema npepsiBanuil. OnpeaeneHus: NpepbIBaHus, 3anpoca
npepeIBaHus, 00pabOTINKa MPEPHIBAHMUS, BEKTOP IPEPhIBAHNS,
NPUOPHUTET MPEPHIBAHMUS, COOBITHS, HCKITFOUEHUs. Buabl mpepriBanHuii.
W3nepxku B OpraHu3aliy CUCTEMBI IIpepbiBaHuil. CHCTEMHBIE
uckmouyernss ARM Cortex M3/4. Buemane npepeiBanus. [Ipuaiun
HaCTPOWKH NpEphIBaHUM.

IK-2.3.1

18.

KonTpomnnep BnoxxeHHbIx BeKTOpHBIX TpepbiBanuil (NVIC). Peructpsr
pasperenus u 3anpeuienus npepbiBannii NVIC. Peructpsi
yCTaHOBKH/COpoca mpu3HaKka OTJIOKeHHOTO npepbiBanus NVIC.
AKTHBHOE cocTOstHHE. B3anMOCBsI3b TaOIUIBI BEKTOPOB MIPEPHIBAHUN C
HOMEpaMHU NIpEPhIBaHUI.

[IK-2.B.1




19.

YpoBHU nproOpUTETA, TPYNITUPOBKA IPUOPUTETOB, PETUCTPHI HACTPOUKH.
BasoBsie cpencTsa koHbuUTypamn npepsiBanuii ondmmorekn CMSIS.
IIporpaMMHBIE IPEPBIBAHUSI.

[IK-2.B.1

20.

CucTteMHBIH TaliMep, IPUHIHKI paboThl. PerucTpsl cucTeMHOTro TaiMepa.

[IK-2.B.1

21.

Pacumpennsiii konTposmep npepeiBanuid U coobiTuii EXTI. biiok cxema,
Ha3HaueHHE, MPUHIUT paboTHI. PerucTphl pacmmpeHHOTO KOHTpOIUIepa
npeprIBaHuN U cOOBITUH. [1OpsIIOK HACTPOMKHN BHELTHETO MPEPHIBAHUS C
Bxoxa IIBB.

[IK-2.B.1

22.

ITonsTre TaliMepa. Buasl TaliMepoB, OCHOBHBIE MOYJIN, TPUHIIUIT
paboTsel, MecTO B cucteme. biok-cxema 6azoBoro taitmepa STM32Fx,
OCHOBHBIE PETHCTPBI.

IK-2.3.1

23.

Brok-cxema Taiimepa obiero HazHaueHus STM32FX, ocCHOBHbBIC MOYJH
1 ux HazHaueHue. CoeNMHEeHNE TalilMepPOB B KACKaIHOM peXUME, TabIuIa
MEXCOETMHEHUH TalMEpOB.

[IK-2.B.1

24.

Bnok-cxema taiimepa ¢ pacumpeHasM (pyHknnonaaom STM32Fx.
[punimn paboTel. PexxuMbl paboOTHL

[IK-2.B.1

25.

[lonaTre MUPOTHO-UMITYIbCHON Moy siu curHana (III1M). Pabota
TaiiMepa B pexxume [IIMM. HazHaueHne sHKOAEpa, TPUHIMI IEHCTBUS
NIPY U3MEPEHUH JIMHEHHBIX U BPAIATENIbHbIX NIEPEMELICHUN.

I1K-2.3.1

26.

Crneuundukanuu ARM AMBA. Hcnonb3yeMble TEPMUHBI TIPU
paccMoTpeHuy muH. O003HaYeHHE CUTHAIOB HA BPEMEHHBIX
nuarpammax. Haznauenue mmnsl nepudepun APB. Haznauenue
BbICOKOTpou3BoauTensHOM muHel AHB. briok-cxema munst APB.
Hwnarpamma cocrosinuil mmnsl APB.

IIK-2.B.1

27.

[TpuHIMT PabOTHI KUAKOKPHUCTATINYECKUX dKpaHoB. [lonatne GRAM.
Crangapt npoTokosa napamuiensHoi muHbl Intel 8080. briok cxema
koHTposuiepa ILI9325. Ilpunnun HacTpoiiku KoHTpoiiepa. Peructpsl
HACTpOHKHU. BpeMeHHbIE TuarpaMMbl YTCHUS/3aICH JaHHBIX B
koHTposep. Popmar PCX.

I1K-2.3.1

28.

Kontpommnep npsimoro moctymna k mamsta DMA. biok-cxema, peskuMbl
paboThI, PETUCTPHI HACTPOUKH KOHTPOJIIEPA.

[IK-2.B.1

29.

[Tonsarue nnTepdetica. ACHHXpOHHBIN M CHHXPOHHBIN PEXUM Mepeaadn
JaHHBIX. PeXUMBI Tepejauu mapauieIbHOTO KOa CO CTPOOMPOBAHUEM, C
KBUTHPOBAHHEM.

I1K-2.3.1

30.

YuuBepcanpHbiid acuHxpoHHblid npuémonepenaturk (UART). Ilpunnun

pabotsl nepenatunka, npuémanka UART. @opmar Oaiita nanusix UART.

OCHOBHbBIE PErHCTPHI YIIPABICHUS.

[IK-2.B.1

31.

Unrepdeiic I°C, cxeMa NOAKITIOUEHHS K IIHMHE, TIPOTOKOJI IMHEL Biok
cxema moyiist I?C B STM32, perucTphl HACTPOMKH PabOThI MOTYJISL.

[IK-2.B.1

32.

Wntepodeiic SPI, cxema moaKIIOYEHUS K ITUHE, IPOTOKOJ IIIHHEI.
[onstue «audpepenmmansupiii curaam. CAN uaTepdeiic, odmue
CBEJICHUS.

[IK-2.B.1

33.

MeTtomonorndeckas cxema GOpMHUPOBAHUSI M KOJUPOBaHMS HHOOPMAIIHH.
MeTobl TUCKpeTH3alMK CUTHAIOB. BbIBOIBI TeOpeMbl KoTenpHuKOBa
B.A. nns GyHKIHN ¢ OTpaHUYCHHBIM CIICKTPOM.

I1K-2.3.1

34.

AHaJI0roBO-KOJI0OBOE KofipoBaHue curaanoB. Knaccudukamus ALIIL.
Craruueckue napametpsl ALIL. CTpykTypHast cxeMa ¥ NpUHIMI PaboThI
LIATL

I1K-2.3.1

35.

CTpyKkTypHasi cxema u MpUHIHUI padoThl: mapamnensaoro AT, ALIT
H0CJIeI0BAaTEILHOTO MPUOIMKEHHSL.

I1K-2.3.1




36. | MexaHu3MBl yIIpaBICHUSI pECypcaMu MUKPOKOHTpoiiepa. [lonstue [IK-2.3.1
KOHEYHOTO aBromara. ABromarsl Mumu u Mypa. I'pad aBromara.
[TocnenoBarenbHOCTH pabOTHI aBTOMaTa Mypa B mporpaMme.

37. | ABTomatHOe nporpaMMupoBanue. [IoHsATHE MPOrpaMMHOTO KOHEUYHOTO [IK-2.3.1
aBTOMAaTa, BUPTYAIbHbIC TaliMEpBl, COOOIICHHSI.
38. | OnepaunoHHbIE CUCTEMBI peaibHOro BpeMeHH. [loHsTHe 3a1a4n, BUIbI [IK-2.3.1

3agad OC. [ImanupoBanue 3aqa4 u ux coctosaud. [lotoxu. Oynkmmu OC,
NoHATHE siapa. biok ynpasieHus 3a1a4yeil — Ha3HaUYCHUE, CTPYKTYPA.

39. | Paccunrarh K0d(pPHUIHMEHTH HACTPOUKH TOJACUCTEMBI TAKTUPOBAHUS 1 [IK-2.v¥.1
6aszoBoro Taiimepa TIMX 11 HACTPONKY MpepBIBaHMS OT TaiiMmepa
KaXKple 3 MUHYTBIL

40. | PaccunraTh KO PUINEHTH HACTPOUKH TaiiMepa ¢ pacIInpEeHHBIM [IK-2.v¥.1
¢dynakuonanoM TIMx mns Hactpoiiku [IIUM curnana gactoroit 720 'y u
k02 urmenrom 3amomHenns kw=0,235. Yactora TakTHpoBaHuUs Talimepa
FCK INT = FCK PSC = 144 MI 1.

41. | AHanuTuueckas GyHKIUS aHAIOTOBOTO curHama: e(t)=5*sin(2*pi*t) [IK-2.v¥.1
(cuuTaTh B paguanax). OCyILIECTBUTh €TO aHAIOIOBO-KOJIOBOE
koaupoBaHue Ha otpe3ke [0;1] cekyna, yactota quckperuzaumu 5 I,
BeJIMYMHA KBaHTa 110 ypoBHIO 0.2 B. PaspsaHyto ceTky u crocoo
KOJIMPOBaHMA B HEH BBIOpATh cCaMOCTOSITENbHO. Pe3ynpTar 3anucars B
BU/i€ TaOJIMILBL: NEPBbIM CcTOI0EI] aHaIOroBOEe 3HAYCHHUE, BTOPOH —

1 poBOH KOJ, TPETHUHL - MOTPELIHOCTh KBAHTOBAHUSI.

Bompocsr (3agaun) ans 3adera / qudd. 3auera npeacraBieHsl B Tabmauie 16.
Tabnuma 16 — Borpocs! (3anaum) i 3a4deTa / nudd. 3auera

Kon

Ne n/m ITepeuens Bonpocos (3a1au) ams 3aueta / aug¢. 3aueTta
P P (sanas) 1 g WHAMKATOpa

Y4eOHBIM [JTAHOM HE MPETYCMOTPEHO

[lepeueHr TeM IS KYpPCOBOTO TPOCKTHPOBAHUS/BBHITIONHCHHUS KYPCOBOH pabOTHI
MpeACcTaBiIeHBI B Tabmwmie 17.

Tabauma 17 — IlepedeHp TeM Ui KypCOBOTO MPOSKTHPOBAHUS/BBIIIOTHEHUSI KYPCOBOM pabOTHI

Ne /i1 [TpumepHBIii IepedeHb TeM sl KypCOBOTO TIPOCKTUPOBAHHUS/BBITIOTHEHHS
KypCOBO# paboThI

1. Kanpkynsitop apudMeTHISCKIX ONePaITHid.

2. Jlornyeckuii IBOWYHBINA KAJIBKYIATOP

3. Kanpkynarop rpadukoB cTeneHHbBIX (QYHKITHI.

4. IIudpoBoii camornucert.

5. BBIHOCHOI MyJIBT KOHTPOJIS.

6. Yacsl.

7. CropoxeBoi MyJIbT.

8. ['enepatop 11IMIM 3BYKOBOH 4acTOTHI.

9. Taiimep oOpaTHOTO OTCUETA.

10. Tpanciarop uncna B kog Mopse.

11. I'eneparop cursana.

12. I'eneparop NpsAMOYTOIBHBIX UMITYJIBCOB.

13. l'upnsinna u3 §8-mMu cBETOAMO0B. YIIpaBJiIeHUE ABUKEHHUEM OTOHBKOB.

Bompocsr s mpoBenieHHST TMPOMEXKYTOYHOM aTTeCTallil B BUJE TECTHUPOBAHUSA
MpeCTaBiIeHBI B Ta0mwie 18.




Tabmuna 18 — IlpuMepHsIil IepedeHb BONPOCOB ISl TECTOB

Homep Copepxanue TecTa Kon
WHIIIKA
TOpa
1 HMucrpykuus: [Ipounraiite TeKCT, BRIOSPUTE MPABUIBHBIA OTBET. [K-
[IporpammHOe ynpaBieHue 3T0: 2.3.1
1) TO, YEr0 MBI XOTUM JIOCTUYb IPH TIOMOILU YIIPaBJICHHUS;
2) ynpaBsiieHue paboToM CUCTEMBI IO 3aJaHHON IPOTpamMme;
3) U3MEHEHHE COCTOSHUS 00BEKTa yIpaBICHUS;
4) Ha0Op KOMaH[ B MUKPOIPOLIECCOPHOI cUcTeMe;

2 Hucrpykuus: [lpounTaiite TekcT, BEIOEpUTE MPABUIBHBIA OTBET. K-
W3 kakoil IOCIEeN0BaTENbHOCTU 3TAallOB COCTOUT TpexcTyneHdaTslid | 2.B.1
KoHBeiiep ARMv7?

1) BBIOOpPKA, JIEKOIMPOBaHKE, BBITIOIHEHHE;
2) JIeKOJJUPOBaHNUE, BEIOOPKA, BBITIOIHEHHE;
3) BBINOJIHEHHE, BBIOOPKA, AEKOAUPOBAHUE;
4) BbIOOpKA, BBIIIOJIHEHHUE, BBIOJIHEHUE;

3 Hucrpykuus: [lpounTaiite TekcT, BEIOEpUTE MPABUILHBIA OTBET. K-
Mopens mpolieccopa ¢ TOYKM 3peHHss Tporpammucra oObHO | 2.3.1
o0ecreunBaer:

1) MOJIeJIMpOBaHue paboThl Mpoleccopa Ha YPOBHE B3aMMOJCHCTBUS
BEHTWJICH B TEUEHUHU OJJHOTO TaKTa;

2) MOJEJIMPOBAHUE TMPOIECCOpa HA yYpPOBHE KOJOB  OIlepanui
WCIIOJHSIEMBIX KOMaH];

3) MOJICIIUPOBAHUE TIOJIH30BATEIBCKUX MNEpUPEPUAHBIX yCTPOHCTB,
0TOOpa)kaeMbIX B NIAMSTH;

4) MOJICIMPOBaHUE PAOOTHI IIPOLIECCOB B JIOTHYECKOI CHCTEME TTaMSTH;

4 HMuctpykuus: [Ipounraiite TeKCT, BRIOEPUTE MPABUIBHBIA OTBET. [K-
Ctek B MUKPOKOHTpOJUIEpaxX pa3Meriaercs B: 2.B.1

1) I13V;

2) o3V,

3) @Od11 namMATy;

4) Bremnei mamsTy;

5 HMuctpykuus: [Ipounraiite TeKCT, BRIOEPUTE MPABUIBHBIA OTBET. [K-
UYro takoe «rouka Bxoaa» («Entry pointy) B npunoxeHun? 2.B.1

1)
2)
3)
4)

MECTO, C KOTOPOTO HAUWHAETCS BBIIIOJHEHHUE;
pacnonokenue GyHkuuu main();

caMblii MaJIGHBKHH aJIpec, COJepIKaIlUics B 00pase MporpaMmel;
MECTO, TJie KOMIIOHOBIINK XPAHUT JOTOJHUTEIBHYIO HHPOPMALHIO;




1)
2)
3)
4)

HMucrpykuus: [Ipounraiite TeKCT, BRIOSPUTE MPABUIBHBIA OTBET.
CornacHo cranmapry AAPCS, droObl 00ecrneduTh ONTHUMAILHYIO
3¢ (HEeKTUBHOCTH TPU NpOorpaMMupoBaHni Ha CH, Kakoe MaKCHMaJIbHOE
KOJINYECTBO apTYMEHTOB MOXKET OBITh TIepe1aHO B (PYHKIIUIO?

1;

b

“

4
3
8.

b

IK-
2.3.1

1)
2)
3)
4)
5)

HMucrpykuus: [Ipounraiite TeKCT, BRIOSpUTE MPABUIBHBIA OTBET.
B noacucreme TakTHpPOBaHUS YMHOKEHUE YacTOThl OCYIIECTBISETCS
MOJLyJIEM:

HSE;

PLL;

HSI;

CSS;

LSE;

2.3.1

1)
2)
3)
4)

Hucrpykuus: [Ipounraiite TEKCT, BEIOEPUTE MIPABUIILHBIA OTBET.
WHTepBasn BpeMeHM MEXIy IMOJHATHEM CHIHajla 3alpoca BHEIIHETO
npepbiBaHUsA, [0 MEepBOM  BBIOOPKM  KOMaHAbl  00OpaboTunka
npepbIBaHMs, Ha3bIBACTCS:

BpeMsl peakuuu cucteMsl npepbiBanus (Interrupt Latency);

npuopuTtet npepbBanus (Interrupt Priority);

obcirykuBanue 3anaqdu (Service thread);

Bpems oTkimka (Response time);

K-
2.3.1

1)
2)
3)
4)

HMucrpykuus: [Ipouynraiite TeKCT, BRIOEpUTE MPABUIBHBIA OTBET.
B kontpomnepe mpepweiBanuii (NVIC), xorga mocTynmwi 3ampoc Ha
npepeIBaHue, HO emé He 00padaThIBaeTCsi, OH HAXOAWUTCS B KaKOM W3
CIEAYIOIIUX COCTOSIHUAN?

HeakTuBHO (Inactive);

aKTUBHO (Active);

otioxeno (Pending);

otkiaoueHo (Disable);

IK-
2.3.1

10

1)
2)
3)
4)

HMucrpykuus: [Ipounraiite TeKCT, BRIOSPUTE MPABUIBHBIA OTBET.
Pazpsanocts cuétunka cucremuoro taiimepa (SY STICK):

8 our;

16 6ur;

24 owura;

32 6ura;

[K-
2.B.1




11

1)

2)

3)

4)

5)

HMucrpykuus: IIpounTtaiite TEKCT, BHIOEPUTE MPABHIbHBIC BapHUAHTEI
OTBETA.

CyTp npuHOMIA TPOTPAMMHOIO  yHOpAaBICHHS  3aKI0YaeTci B
CJIE IYFOILEM:

porpamMma 3apaHee COCTABIISIETCS W BBOAUTCS B BBIYHCINATEIBHYIO
MalllMHy, IIOCJIE DJTOr0 BCE pEHIEHWE BBINOJHAECTCS MAIIUHON
ABTOMAaTHYECKH;

BCE BBIYMCIICHUS, INPEANUCAHHBIE AJITOPUTMOM, JOJDKHBI OBITh
IIPECTaBJICHBI B BUJIE IIPOrpPaMMBl, COCTOsIIIEH u3
NIOCJIEA0BATEIBHOCTH YIPABIAIOUIMX CJIOB-KOMaH[ BBIYUCIMTEIbHON
MalIVHBbI;

B pasliesieHM (YHKUUH YOpaBIEHUS M Ha UX OCHOBE MOCTPOEHUS
CTPYKTYpHbI YIIPaBI€HHUs BBIYUCINUTEIBHON MAILIUHBL;

BC€ BBIYMCIICHUS, JOCTATOYHO IMPEJICTaBUTh B BUIE OJIOK-CXEMbI U
IIPUKa3aTh BIYMCIUTENBHON MAILIMHE UX BBIIIOJIHUTD;

IporpaMMa IOPOXJAeTCs MalUMHOM M KOPPEKTUpPYETCs B
3aBUCUMOCTH OT IIOTOKA BXOJHBIX JaHHbIX;

IK-
2.3.1

12

1)
2)
3)
4)

HMucrpykuus: IIpounrtaiiTe TEKCT, BHIOEPUTE MpaBHIbHBIC BapUaHTHI
OTBETA.
MUKpPOKOHTPOIIIEPHI, TI0 HAOOPY MHCTPYKIHA, ACTATCS Ha:

RISC;

CISC;

DSP;

MIPS;

2.3.1

13

1)
2)

3)
4)

5)

HMucrpykuus: IIpounrtaiite TEKCT, BEIOCPUTE MPABHIbHBIC BapHUAHTHI
OTBeTa.
Bribepure npaBuIIbHBIE YTBEPIKICHHS:

namsaTe SRAM noctpoeHa Ha TpUrrepax;

namsiTb SRAM mmeer Gonbiiee OBICTPOACHUCTBHE 10 CPABHEHHIO C
maMaTeio DRAM;

naMaTb SRAM nocTpoeHa Ha KOHJEHCATOpax;

namsite SRAM wumeeT OONBIIYI0O TIOTHOCTh MO CpPaBHEHHUIO C
nmamaTeio DRAM;

namMaTb DRAM mnocTpoeHa Ha TpUrrepax;

2.3.1

14

1)
2)
3)
4)
5)

HMucrpykuus: IIpounrtaiite TEKCT, BHIOEPUTE MpaBHIbHBIC BapUaHTHI
OTBETA.
TakToBBI TeHepaTop MUKpOKOHTpojuiepoB STM32 HSE woxer
paboTaTs:

¢ BHemHUM curHanoM g FLASH-namsatu nmporpamm;

C BHEUIHUM KBaplLIeBbIM/KEpaMUYECKHM PE30HATOPOM;

C BHELIHUM CHTHAJIOM CUHXPOHHU3ALUMY;

¢ BHyTpeHHer RC-uenoukoii;

C BHYTPEHHUM KBapIIeBbIM/KEPaMHUYECKIM PE30HATOPOM;

K-
2.3.1




15 HNuctpykuusi: Ilpounrtaiite TekcT, BpIOepHUTE TpaBWiIbHBIC BapuaHtsl | [1K-
OTBeTa. 2.3.1
Pacmmmpennsiii  koHTpoiiep mpepbiBannidi U coobrrmii  (EXTI),
BO3MOJKHO JIM HACTPOUTH MPEPHIBAHUE OT BHELTHEW BXOIHOM JIMHUH:
1) Ha u3MeHeHue ypoBHs curnaia ¢ '0' B '1';
2) Ha U3MEHEeHHe ypoBHs curHaia ¢ 'l' B '0';
3) Ha yCTAaHOBHBILIEHCS YPOBEHb CUT'HAJA B cocTosiHKE '1';
4) Ha yCTaHOBHBIIEICS ypoBeHb cUrHana B coctosinue '0';
5) Ha MCYE3HOBEHHE BXOJHOI'O CUTHAJIA;
16 Hucrpykuus: I[lpounraiite TekcT, BbIOepuTe NpaBuibHbIe Bapuanthl | [1K-
OTBETA. 2.B.1
PerucrpoBas naMsaTh MUKPOKOHTPOJJIEPOB BKJIFOYAET:
1) pEruCTpHI OOIIETO HA3HAYCHHS,
2)  PperucTpbl CUCTEMBbI IIPEPbIBAHUIA;
3)  perucTpsl ynpasieHHs OPTaMU BBOJA/BbIBO/IA;
4) peructpsl ctatuaeckoro O3Y;
5)  perucTpsl CHELHAIBHOTO Ha3HAUCHMUS;
Ortser:
17 Hucrpykuus: I[lpounraiite TekcT, BbIOepuTe NpaBuibHbIe Bapuanthl | [1K-
OTBETA. 2.3.1
Tpurrep llImurra:
1) WCIOJIB3YETCsl AJIsl MPOTrPaMMUPOBAHNUS BBIBOJOB KaK Ha BXO, TaK U
Ha BBIXO/I;
2) UCTIONB3YeTCs BO BXOTHBIX Oy(epax Ha BCeX JTMHUSAX ITOPTOB B/B;
3) MpeoOpa3yeT BXOJHON CHTHA TPOW3BOJLHOW (DOPMBI B CHTHAI,
NPUHAMAIOLIUI 1Ba CTaHAAPTHBIX ypoBHS ~0” 1 “17;
4) mpeoOpa3yeT AWCKPEeTHBIH BXomHOM cumrHan 70”7 uw “1” B
HEIPEPBIBHBIN;
5) cTaTHyecKas xapakrtepuctuka tpurrepa Lllmurra HEe MMeeT MeTIIO
THUCTEpE3nCa;
18 HNuctpykuus: IIpounrtaiite TekcT, BpIOepHUTe TpaBWiIbHBIC BapuaHtsl | [1K-
OTBETA. 2.B.1

1)
2)
3)
4)
5)
6)
7)

Bribepute pexumbl, B KOTOPbIE MOTYT OBITh HACTPOECHBI JIMHUW TIOPTa
B/B:

BBLIXO/1a;

BXOJ1a;

aNbTePHATHUBHON (YHKIINH;

AHAJIOTOBLII BXO/I/BLIXO/I;

OJTHOTAKTHBIN BBIXOJ] C MACCUBHOW HArpy3KOM;

YCHIIUTENb MOIIHOCTH C TPaHC(HOPMATOPHBIM BBIXO/IOM;

BBIX0J1a C ONITUYECKON Pa3BA3KOM;




19 HMuctpykuusi: IIpounrtaiite TekcT, BpIOepHUTE TpaBWiIbHBIC BapuaHtsl | [1K-
OTBeTa. 2.3.1
Kanp nannwix uatepdeiica UART cocrourt us:

1) OUTOB JaHHBIX;

2) CTapT/CTOMN OUTOB;

3) OuTa 4€THOCTH;

4) OuTa CHHXPOHM3AINH;
5) OuTa OLINOKY;

6) OWTa MOJNTBEPKICHUS;

20 Hucrpykuus: I[lpounraiite TekcT, BbIOepuTe NpaBuibHbIe BapuanTthl | [1K-
OTBETA. 2.3.1
YKaxxuTe TUHUH, UCTIONb3yeMble nHTepdeticom 12C:

1) SDA;
2) SCL;
3) MOSI;
4) MISO;
5) Rx;

6) Tx;

21 HNucrpyknus: [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K-
1 akpoHMMa MOJCUCTEMBI MUKPOKOHTPOJIIEPa, YKa3aHHOIO B JieBoM | 2.B.1
cTOoN0Ie, YKaXKUTE COOTBETCTBYIOIIEE 3HAYCHUE, YKA3aHHOE B IPABOM
crosbue:

A GPIO 1 TOCHUCTEMa  TAKTHPOBAaHUSI |
copoca

B DMA 2 uHTepdelic BBOIA/BHIBOAA

C DAC 3 KOHTpOJJIEp TPSMOTO TOCTyma K
aMATH

D RCC 4 nupo-aHaIOTrOBbIiH
npeoOpazoBarTepb

E PLL 5 (ha3zoBast aBTOMOJACTPOIKA YaCTOTHI

22 HNucrpykmus: [IpounTaiite TEKCT U yCTaHOBUTE mociefoBarenbHocTh. | [1K-
3anmummuTe  COOTBETCTBYIOUIMM  TOPSAOK  paborel  Mexanm3ma | 2.3.1
IIPEPBIBAHHUS:

1. yCTaHOBKa (hrara COOBITHS;

2. copoc (nara coObITHS;

3. MPOBEPKA, pa3pelIeHO JIU MPEPhIBAHUE 110 3TOMY COOBITHIO;

4, COOLITHE;

5. 00paboTKa mpephIBaHus 1 cOpoc (urara 3ampoca Ha PepHIBAHNUE;
6. ycTaHOBKa (prara 3ampoca Ha IpephIBaHHE;

23 Hucrpykuus: [Ipounraiite Tekct, BbiOepuTe npaBuiabHbIA oTBeT UM | [IK-
3aIUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETA! 2.3.1

B KaKkoM pexXuMe nepenaun padoraet uurepeiic 1’C — acMHXpOHHOM
WIIN CHHXPOHHOM.




IlepeyeHp TeM KOHTPOJBHBIX PAa0OT MO AMCUUILIMHE OOYYAIOLIMXCS 3a04HOW (OPMBI
o0ydeHus1, pesicTaBieHbl B Tabauie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PabOT

Ne n/m IlepeuyeHb KOHTPOJIBHBIX PadOT

He npenycMoTpeHo

10.4. Meroauueckue  MaTepualibl,  ONpEJENAIOUIME  HPOLEAYpbl  OLEHMBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOUIMX JTambl (OPMUPOBAHMSA KOMIIETEHIMH, coJepxkKarcs B
JOKaNbHBIX HOpMaTuUBHBIX akTtax [YAII, pernaMeHTHpYOIMX HOPSJIOK M MPOLERypy
MIPOBE/IEHUS TEKYILEro KOHTPOJIsl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu 00y4aroluxcs
I'VAIL

11. Meroanueckue yka3zaHHs U 00YYarONIUXCS TI0 OCBOCHUIO TUCIHILTHHBI

11.1. MeTtonuueckue ykazaHus [Uis OOYy4YalOUIMXCS II0 OCBOCHHUIO JIEKIIMOHHOIO
MaTtepuaa

OcHOBHOE Ha3HAYEHHUE JIEKIMOHHOTO MaTepHaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oOKoe W SICHOE H3JIOKeHHe yueOHoro matepuana. Ha3HaueHue COBpEMEHHOW JIEKIUH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(DOPMAIMIO MO TeME, a B OCBOCHHH
(byHIaMEHTANBHBIX MPOOJEM JAWCHUIUIMHBL, METOJOB HAYYHOTO TIO3HAHHSA, HOBEUIINX
JOCTIKEHUI HaydHOW MBICTH. B y4eOHOM mporecce JeKIHs BBITOIHIET METOIOJOTHUECKYIO,
OpTaHU3aIMOHHYI0 ¥ MH()OPMAIMOHHYIO (QYHKIUH. JIeKIHs pacKpbhIBaeT MOHATUIHBIN ammapaT
KOHKPETHOH 00JacTH 3HaHWA, €€ MpoOJEeMbl, AaeT IeJIbHOE IMPEICTABICHUE O JHUCIUILUINHE,
MOKa3bIBAET B3aMMOCBSI3b C APYTUMHU AUCLHUILIMHAMU.

ITnanupyemMsble pe3ynbTaThl IPU OCBOCHUH 00yYalOMMMUCS JEKIIMOHHOTO MaTepuana;

— IIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBECHb
KOTOPBIX OINPEeIIIeTCsl IeJIEBOM YCTaHOBKOM K KayKI0H KOHKPETHOM Teme;

— TOJY4YEeHHE ONbITAa TBOPUYECKON PabOTHI COBMECTHO C MPEINOIaBaTEeIeM;

— pa3BUTHE TpPO(ECCHOHAIBHO-IEIOBBIX  KadecTB, JIOOBU K HpeAMETy H
CaMOCTOSITENILHOI'O TBOPYECKOT'O MBIIIJICHUS.

— TOSIBIICHHE HEOOXOIMMOT0 HHTEpEeca, HE0OXOIUMOTO JIJIsl CAMOCTOATEIBHON PabOTHI;

— IIOJy4YeHHE 3HAaHUM O COBPEMEHHOM YpPOBHE pa3BUTHUS HAyKM M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHA Ha OinKalIine ro/bl;

— HAy4YUTbCA METOAMYEeCKH oOpalaThiBaTh MaTephal (BBLACIATH TJIABHBIC MBICIH MU
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, [MOBTOPSTh HMX B  Pa3iIWYHbBIX
(b opMyTHpOBKax);

— IOJyYeHHE TOYHOTO MOHUMAaHHUs BCEX HEOOXOIUMbIX TEPMUHOB U MOHATHUH.

Jlex1IMOHHBIM MaTepuall MOKET COIPOBOXKAATHCS JEMOHCTpALUel cIai/0B.

11.2. Meroauueckue ykazaHus Uil OOy4yaroIlMXCs IO BBINOJHEHUIO Ja0OpaTOPHBIX
pabot

B xonme BbInoiHeHUs 1a0OpaTOpHBIX pa®OT oOOydaroLMics MOJKEH YIIyOuTbh U
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJUKONW M TEXHMKOMH
HKCIEPUMEHTAa B COOTBETCTBHM C KBAIM(UKAIMOHHON XapaKTEPUCTUKOW OO0yJaromerocs.
Brimonnenne mabopaTopHBIX padOT COCTOMT M3 JKCIEPUMEHTAIBHO-TIPAKTUIECKOH, pacyeTHO-
AHAJIUTHUYECKOHN YacTell M KOHTPOJIBHBIX MEPONPUATHH.

Brimonnenne mabopaTOpHEIX paboT 00ydYaromuMcs SIBISETCS HEOTHEMIIEMON YacThIO
W3yYeHHs] JUCHUIUIMHBI, ONpeAeNsieMOll yd4eOHbIM IUIAHOM, M OTHOCHTCS K CPEICTBaM,
00€ECTIeYNBAOIINM PEIICHNE CIICAYIOINX OCHOBHBIX 33724 00y4JaloIIerocs:

— I[puOOpeTeHHEe HaBBIKOB HCCIIEOBaHMSA IPOLIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOM JUCLUIUINHBL;




— 3aKpCIUICHUC, PAa3sBUTHC W ACTAJIM3alUsd TCOPCTUYCCKHUX 3HaHI/H71, IMOJIYYCHHBIX Ha
JCKLUSX;

— MOJy4eHHe HOBOM MH(OPMAIMH [0 H3y4aeMO# JHUCIUILIHHE;

— mpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSTENBHONH  paboTel ¢ JTaOOpaTOPHBIM
00opyaOBaHHEM U TIPHOOpaMHU.

3ananue U TpeOOBaHUS K MPOBEJICHHUIO JTA00OPATOPHBIX PaboT
IlpuBenensl Ha cepBepe Kadeapel 43 B pasgene .../Meroauueckoe oOecrneueHne
kadenpst 43/[IporpaMMupoBanre BCTPOSHHBIX MPUIIOKESHU/

Ctpykrypa u dhopMa oTdeTa 0 1a60pPaTOPHOH paboTe
IlpuBenensl Ha cepBepe Kadeapel 43 B pazgene .../Meroauueckoe oOecrneueHne
kadenpst 43/[IporpaMMupoBanre BCTPOSHHBIX MPUIIOKESHU/

TpeboBanus k odhopMieHHIO 0THeTa 0 JabopaTopHOid paboTe
IlpuBenensl Ha cepBepe Kadeapel 43 B pasgene .../Meroauueckoe oOecrneueHHue
kadenpst 43/[IporpaMMupoBanre BCTPOSHHBIX MPUIIOKESHUT/

11.3. MeTomuueckre yKazaHWs I OOYyYalOIIUXCS TIO MPOXOXKIACHHUIO KypCOBOTO
MIPOEKTHPOBAHUS/BBIITOTHEHUS KyPCOBOH PabOTHI

KypcoBoii mpoexT/ paboTa MpoBOIUTCS C IEIbI0 (OPMHUPOBAHUS Y 00yUJAIOMIUXCS OMBITA
KOMIUIEKCHOTO PeIIeHUs] KOHKPETHBIX 3a/1a4 POPEeCCHOHATBHON e TeTbHOCTH.

KypcoBoii mpoekt/ paboTa mo3BoisieT 00yJaromemMycs:

— INPUMEHUTH IIOJyYEHHbIE 3HAHUS, YMEHUSA U INPAKTUYECKUI ONBIT IPH PEIICHUHU
KOMILJICKCHBIX 33/1a4, B COOTBETCTBHM C OCHOBHBIMHU BHUAMHU NPO(ECCHOHAIBHON NesTeNbHOCTH
o Hanpasnenuto 09.03.04;

— TPUOOPECTH OIBIT AHAIUTHYECKOW, pPACYETHOW, KOHCTPYKTOPCKOH paboThl U
c(OopMHPOBATH COOTBETCTBYIOIINE YMECHHUS;

— cdopmupoBaTh YMEHHS pPaOOTHI CO CHENHMAIBHOW JIHTEPaTypoOd, CIpPaBOYHOH,
HOPMATHUBHOMW M NMPAaBOBOM JOKYMEHTAIMEH M HHBIMU HH(OPMAIIMOHHBIMUA UCTOYHUKAMI;

— cdopmupoBaTh yMeHHS (QOPMYJIUpPOBaTh JIOTMYECKM OOOCHOBAaHHBIE BBIBOJIBI,
MPEUIOKEHHS U PEKOMEHALNY 110 pe3yIbTaTaM BBIIOJIHEHUS paboThl;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPYECKYI0 HHHULIMATUBY, CaMOCTOATEIbHOCTH,
OpPraHU30BaHHOCTh U OTBETCTBEHHOCTH 33 IPUHUMAEMBIE PEIICHUS;

— cdopMHpPOBaTh HABBIKM IUIAHOMEPHOW pEryjspHOW pabOTBl Haa pelIeHHEeM
MOCTABJICHHBIX 3a7a4.

CTpyKTypa NOSACHUTEIbHOH 3aHMCKU KYPCOBOTO MPOEKTa/ pabOoThI
IlpuBenensl Ha cepBepe Kadeapel 43 B pasgene .../Meroauueckoe oOecrneueHne
kadenpst 43/[IporpaMMupoBanre BCTPOSHHBIX MPUIIOKESHU/

TpeboBanus K 0pOPMIICHUIO NOICHUTEIbHOMN 3aMCKU KYPCOBOTO MPOEKTa/ pabOoThI
IlpuBenensl Ha cepBepe Kadeapel 43 B pasgene .../Meroauueckoe oOecrneyeHne
kadenpst 43/[IporpaMMupoBanre BCTPOSHHBIX MPUIIOKESHU/

11.4. MeTtoauueckue yKa3zaHHUS Uil OOYJAIOLIUXCS 1O MPOXOKICHUIO CAaMOCTOSTEILHOM
paboThI

B Xone BBIMONHEHHUS CaMOCTOSTENBHON pabOThI, 0OYyYAIOMIMKCS BBHIONHSAET paboTy 1O
3aJIlaHUI0 U TPYU METOAMYECKOM PYKOBOJCTBE MpENoJaBaTelis, HO 0€3 ero HemocpeaCTBEHHOIO
y4acTusl.



B mporiecce BBIMOTHEHUSI CaMOCTOSTENILHOW paboThl, y oOyuaromierocs (GopMUpyercs
1esiecoo0pasHoe MIaHUPOBaHUE Pad0vYero BPEeMEHH, KOTOPOE TO3BOJIICT UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOCHHH W CHCTEMATH3allM¥ MPUOOPETACMBIX 3HAHWM, 00ECIEUMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TMEpUOJ OOydYeHHs, I[OMOTaeT MOJYYUTh HABBIKH TTOBBIIICHUS
poQeCCHOHATHHOTO YPOBHS.

MeroauyeckuMi ~ MaTepualiaMH, — HANPaBISIONMMU  CaMOCTOSITEIBHYIO  padoTy
00Y4aIOIIUXCS, SABISIOTCA Y4eOHO-METOMUSCKHE MAaTePHAIbI 10 JUCIUIUINHE PUBEICHHBIC HA
cepBepe kadenaper 43 B pasgene  .../Meroauueckoe — obOecrieueHue — Kadenpsi 43/
[TporpamMMupoBaH#e BCTPOCHHBIX MPHIIOKCHUN/

11.5. Meronuueckue yka3zaHHA I OOYYaIOUIMXCS 10 MPOXOKACHUIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH

Texkymuii KOHTPOJIb YCHEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHHU
00yYaromuxcs, OCYIIECTBISIEMOTO B TEUCHHUE CEMECTpa C ILEJbI0 OICHMBAHHS XO/a OCBOCHUS
JUCLUIIINHBL.

Texkymuii KOHTpOJIb NPOBOJUTCS B TEYEHHE CEMECTpa II0 MTOraM BBIIOJHEHMS
CTyAE€HTaMM J1a0OpaTOPHBIX 3aHATUH B BUAE 3allUTHL. 3aliuTa JabOpaTOpHOM paboThHI
IIPOUCXOAUT IIOCJIE €€ BBIIOJHEHUS Ha OCHOBE 3JIEKTPOHHOIO OTYETa, KOTOPBIM JOJKEH
COZIEP)KaTh OCHOBHBIE CTPYKTYpHBIE JIEMEHTHI: Ha3BaHUE, TEMY, Li€lb, 3aJadd, pacueTHHIE
(b opMyIbl, KO IPOrpaMMbl, OCLMIIIIOIPaMMbI CUTHAJIOB.

«OTIAMYHO» CTaBUTCS, €CIM CTYAEHT JEMOHCTPUPYET 3HAHUS O METOJAX COIECpKaHMI,
0000111eHNs U cUcTeMaTH3alliK IPUBEJICHHOT0 B 0TYeTe MaTtepuaia Ha ypoBHe 90-100%

«XO0pouIO» - €CIIU CTYIEHT JEMOHCTPUPYET 3HAHUSA O METOJaX MOIy4eHUs, 00001IeHNs U
CUCTEMATH3aLUY IPUBEICHHOIO B OTUETE MaTepuaa Ha ypoBHE 75-90%;

«Y IOBIIETBOPUTENBHO» - €CIM CTYACHT JEMOHCTPHUPYET 3HAHHUA O METOJAX MOJTYYCHHS,
00001IIeHNe U CHCTEMAaTU3aIMY IPUBEACHHOTO B OTYETE MaTepuaa Ha ypoBHe 50-75%;

«HeynoBneTBOpUTENIEHOY» - €CIH CTYJCHT HE 3HACT O METO/aX MOydeHHs, 0000IIeHUs 1
cUCTEeMaTH3aluH 00Jiee MOJIOBUHBI IPUBEACHHOTO B OTUYETE MaTepHaa.

Pe3ynpTaThl TEKyIIEro KOHTPOJIS yCIIEBAEMOCTH OTPAKAIOTCS B JIMYHOM KaOWMHETE B
aBTOMATH3UPOBAHHON HH()OPMAIIMOHHON CHUCTEME.

Huzkue pe3ynbpTaThl TEKyIIEro KOHTPOJS (OLEHKa «yJOBJIETBOPUTEIBHO» U HIDKE) MPHU
MPOBEJCHUH  MPOMEXKYTOUHOM  aTTeCTalMd  TO3BOJSIIOT  DK3aMEHATOpy  3a/aBarthb
JOTIOJTHUTENBHBIE BOTIPOCHI IO TeME Ja0OpaTOPHBIX 3aHATHH, a TAKKE TIOMHUMO TEOPETHYECKHIX
BOIPOCOB NpeAiarath APyrue 3aJaHus.

11.6. MeTonuueckne ykazaHus Ijis OOyYaroIIMXCS IO MPOXOXKIACHHUIO MPOMEXKYTOYHOM
aTTeCTalUH.

[IpomexyTounass  arrectanmusl  OOydYarOIIMXCS  MpeAycMaTpuBaeT  OllEHUBaHHE
MPOMEXYTOUYHBIX W OKOHUYATENBHBIX Pe3ylbTaTOB 00ydeHHs Mo auciuminHe. OHa BKIIOYACT B
ceOst:

— o9K3aMeH — (opMa OICHKM 3HAHWH, MOJYYEHHBIX OOydYalomuMcs B TIpoliecce
M3YYCHHS BCCH MUCIUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITEIILHOW PaboThI, CIIOCOOHOCTH
MPUMEHATh WX IJIs PEIICHHs MPaKTUYECKWX 3aJad. DK3aMeH, KaK MPaBWIO, MPOBOJUTCS B
MEPUOJ] HK3aMCHALMOHHOM CECCUM M 3aBEPIIACTCS ATTECTALMOHHON OLICHKOW «OTJIMYHOY,
«XOPOIIOY, «YIAOBICTBOPUTEITHHOY, «HEYIOBICTBOPUTEIHHO.
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