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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 PA3IMYHOIO HA3HAUCHHUS»

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

[IpenonaBanue AUCLUUIUIMHBI TpPEAyCMaTpUBaeT CleAylomue (OpMbl OpraHU3aLUuU
yu4eOHOro nporecca: JeKIHH, J1adopaTopHble paboThl, MPAKTHUECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota o0ydaronerocs, KypcoBoe MpoeKTHPOBAHUE.

ITporpaMMoil AMCLUIUIMHBI MPEITyCMOTPEHbI CIEIYIOLUINE BUABI KOHTPOJSA: TEKYIIUi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAsI aTTecTals B GopMe IK3aMeHa.

OO0mas TpyA0EeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBISICT 7 3a4EeTHBIX €AWHMII, 252
qaca.

SI3bIK 00yUeHHS M0 JUCLUILINHE «PYCCKUN»



1. TlepedeHp MIaHUPYEMBIX Pe3yabTAaTOB OOYUCHHUS MO TUCITUILTHHE

1.1. llenu npenoaaBaHUs AUCLUIUIAHBI

Lenpto m3ydeHUs TUCIUILTAHBI SBIACTCS TMOJyYeHHE OOYdYaIONUMHUCS HEOOXOIMMBIX
HABBIKOB Pa3pabOTKH MPOrpaMMHOI0 00ecTieueHHUs] BCTPOSHHBIX CUCTEM, TMOTYYCHUEM 3HAHUH O
CTPYKType, (YHKIHMSIX W OCHOBaxX MPOTPAMMHUPOBAHUS MHUKPOKOHTPOJUICPOB, YTO TMO3BOJISET
pemarbk BOMPOCHI aHanu3a (HYHKIMOHUPOBAHUS TMPOTPAMMHOTO OOCCIEUYCHUS BCTPAUBACMBIX
CHCTEM.

1.2. [ucummiauHa  BXOAWT B COCTaB  4YacT, (HOpPMHPYEMOW  y4aCTHUKAMH
00pa3oBaTEeIbHBIX OTHOILICHUH, 00pa30BaTEIbHON MPOTPaMMBI BEICIIIETO 0Opa3oBaHus (nanee —
OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3yJIHTATOB OOYUYCHHS 110 JUCIMIUTHHE, COOTHECEHHBIX C
IUTAaHUPYEeMbIMH pesysbratamu ocBoeHust OI1 BO.

B pesynbraTe m3ydeHHs MUCIUILIMHBI OOYYAIONIUHCS JOJDKEH 00JIaaTh CICTYIOIIMMHU
KOMIIETCHIVSIMU FUTM UX 4acTsAMU. KOMIIETEHIINY ¥ WHIWKATOPHI UX JTOCTIKCHHS IPUBEIICHEI B
Tabmue 1.

Tabnuma 1 — IlepeyeHb KOMIIETEHIIMH U HHAMKATOPOB MX JOCTHKCHUS

Kon u
Kareropus (rpynmna) Koz n HanmMeHOBaHrE UHAUKATOPA JOCTUKCHHUS
HaMEHOBaHHUE
KOMIIETEHIIHH KOMIIETEHIUH
KOMIIETEHIINN

I1K-2.3.1 3HaeT MeToAbl MPOEKTUPOBAHHUS,
TECTHPOBAHUS U COMPOBOMKICHUS MPOTPAMMHBIX
[IK-2 CriocoOGHOCTh | CHCTEM pa3IMYHOTO HAa3HAYEHUS Ha BCEX dTarax

BIIAJCTh JKU3HEHHOTO LIUKJIA
METOAOJIOTHEN [IK-2.VY.1 ymeeT npuMeHSITh METOAOIOT U
MPOrpaMMHOMN MPOEKTUPOBAHUS, TECTUPOBAHUS U
[Mpodeccronanpuble porp P P ’ P
WH)XEHEPHUH MIPH CONPOBOXKACHUS MTPOIPAMMHBIX CUCTEM
KOMITETEHIIUH
MPOEKTUPOBAHUHN Pa3IUYHOTO Ha3HAUEHUS HAa BCEX Tarax
MPOrpaMMHBIX JKU3HEHHOTO LIUKJIa
cucteM paznuaaoro | [1K-2.B.1 Bmameet HaBRIKaMu HCTIOTB30BAHMS
Ha3HAYCHUS METOJIOB M CPEACTB MPOEKTUPOBAHUS

NPOTrPaMMHOT0 00ECIIEYCHUS, TPOTPAMMHBIX
uHTepdericoB U 0a3 JAHHBIX

2. Mecro aucuumiuHbl B cTpyktype Ol

JlucuuniauHa MoxeT 0a3upoBaThbcs Ha 3HAHUAX, paHee MPHUOOPETEHHBIX 00YYarOIUMHCS
IIPU U3YyUYEHUH CIIEAYIOIUX TUCLUIUINH:

— «MadopmaTHKay,

— «JlucKpeTHas MaTeMaTHKa,

— «OCHOBBI MPOrPaMMHUPOBAHUSY,

— «ATITOPUTMBI B CTPYKTYPBI TAaHHBIX»,

— «Apxutektypa OBM u cucrem».

3HaHMA, TOJNy4YEHHBbIE NPU HM3YyYCHUH MaTepuaja JaHHOW AMCLMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HaUCHHE, TaK U UCIONb3YIOTCS [IPH U3YUCHHUU APYTUX AUCLUIIINH!

— «[IporpammupoBanue MOOUIBHBIX YCTPOUCTBY.

3. OOBEM ¥ TPYJOEMKOCTh JTUCITUTUTAHBI
Janupie 00 oOmeM o0beMe MUCHIUIUIMHBI, TPYJOEMKOCTH OTIEIBHBIX BHIOB Y4eOHOM
paboThI MO0 TUCIMIUTHHE (M pacIpeesiCHHEe ITOH TPYAOEMKOCTH 110 CEMECTpaM) MpeCTaBICHBI B
Tadnue 2.

Tabmuma 2 — O6beM U TPYAOEMKOCTh JUCIIUILTAHEI




TpyroeMKOCTb 10
Bu yueOHO# paboThI Bcero ceMecTpam
Ne8
1 2 3
Oobwan mpyooemKocmb oucyuniIunwl, 7/ 952 7/952
3E/ (dac)
H3 nHux uacoe npakmuueckoii n0020moeKu 16 16
Ayoumopnsie 3anamus, BCETo yac. 24 24
B TOM YHCIIE:
nexuuu (JI), (wac) 8 8
npaktuieckue/cemunapekue 3ansrus  (113), 4 4
(gac)
naboparopusie padotsl (JIP), (dac) 12 12
KypcoBoii mpoekT (pabora) (KII, KP), (gac) * *
JK3aMeH, (Jac) 9 9
Camocmosmenvhas paboma, Bcero (dac) 219 219
Buo npomesrcymounoin ammecmayuu: 3auer,
mudd. 3ader, sk3amen (3auer, [dudd. 3ay, k3. JK3.
DK3.%%)

' o
[IpuMmedanue:  kaHAUAATCKHUI SK3aMEH
* - gackl , He BXOAAIINE B ayJUTOPHYIO HAIPY3Ky

4. CopeprxaHue JUCITUTUTHHBI
4.1. PacnpenencHue TPYAOESMKOCTH JTUCIUTUTAHBI IO pa3JieyiaM U BUIaM 3aHSATHH.
Paznensl, TeMbl TUCIUTUIMHBI U UX TPYAOSMKOCTh TIPUBEICHBI B TAOHIIE 3.

Ta6Jmua 3— Pa3,I[eIII>I, TEMbI JUCHUILINHBI, UX TPYAOCMKOCTb

Paznensl, TeMbl AUCHUIIIHHBI Jlexwmn | 113 (C3)| - JIP KIT CPC
’ (dac) (gac) (dac) (dac) (gac)
Cemectp 8

Pa3znen 1. ApxutekTypa BCTPOCHHBIX CUCTEM.
Tema 1.1. OCHOBHbIE OHATHS U IPUHLIUIIBI 2 4 30
MMOCTPOCHUS BCTPOCHHBIX CHCTEM.

Paznen 2. IlpuHuunsl nporpaMMHUupOBaHUs
BCTPOCHHBIX TPHIIOKCHHN.

Tewma 2.1. [IpyHUUITBI IPOTPAMMHOTO YIIPABIICHUS 4 6 86
MOJICCTEMaMH MUKPOKOHTpOJIIEpa.

Paznen 3. MexaHu3mbl opranu3aiuu paboTsl
BCTPOECHHBIX MPHIJIOKEHUH.

Tema 3.1. OcHOBHBIE TOJXOBI K 2 6 26
IIPOrPaMMHUPOBAHHIO BCTPOCHHBIX CHCTEM.

BrinonHenue KypcoBOro mpoekTa 0 77
Hroro B cemectpe: 8 4 12 219
Uroro 8 4 12 0 219

[IpakTHyeckas TOATOTOBKA 3aKJIIOYAE€TCS B  HEMOCPEACTBEHHOM  BBIMOJIHEHUH
o0yJaromuMHCs  ONpPEACICHHBIX  TPYAOBBIX  (YHKIMH,  CBS3aHHBIX C  Oyaymiei
pogeccHoHaNbHOMN AesTEIbHOCTHIO.




4.2. CopepxaHue pa3JeiaoB U TeM JEKIUOHHBIX 3aHITHM.
Copepxanue pa3iesioB M TEM JICKIIMOHHBIX 3aHITHI MPHUBEICHO B Tadnuiie 4.

Tabnmma 4 — ComepxaHue pa3aesioB U TEM JICKITMOHHOTO IHKJIA

Howmep
paznena

HazBanue u COACPIKAHUC PA3ACIIOB U TCM JICKIITMOHHBIX 3aHATUN

1

ApXUTEKTYpa BCTPOEHHBIX CHCTEM.
Tema 1.1. OcHOBHBIE TOHSTHS U IPUHLIUIIBI TOCTPOCHUS BCTPOCHHBIX CUCTEM.

Jlexnus Nel. O6uiue noHATHS TPOEKTUPOBAHUS U IPOrPaMMHUPOBAHUS BCTPOSHHBIX

cucteM. [IpoexkTupoBanue BcTpanBaeMbix cucteM. [IporpaMmHuast Moaens,
apXUTEKTypa cucTeMbl KoMaua, mojesb namMatu ARM Cortex-M.

IIpyHOHMIBI IPOrPAMMHPOBAHUS BCTPOCHHBIX NPHII0KEHHIA.
Tema 2.1. [TpyHIMIIBI TPOTPAMMHOTO YIIPABIEHUS MOACUCTEMAMU
MHUKPOKOHTpPOJLIEPA.
Jlexums Ne2. Opranuzanus nuauii mopta BBoaa/BeiBona (GPIO). Iloacucrema
taktupoBanus U copoca MK STM32F3x (RCC).
Jlexuus Ne3. Cuctema npepriBannid. KoHTpoIIIep BIOKEHHBIX BEKTOPHBIX
npepeiBaauid (NVIC). Cucremusiit Taiimep SY STICK.

MexaHu3mMbl OPpraHu3alui padoThl BCTPOCHHBIX MPHJI0KEHH .
Tema 3.1. OCHOBHBIE MOAXOBI K IPOrPAMMHPOBAHUIO BCTPOECHHBIX CUCTEM.
Jlextust Ne4. OcHOBHBIE HOJOKEHUS METOJIa CTPYKTYPHOT'O MMPOEKTUPOBAHMUS.
ABToMaTHOE nporpammupoBanue. [lonsTHe MyabTH3aJauHON CUCTEMBI,
BcTpanBaeMon onepaunoHHoi cuctemsl (OC).

4.3. Tlpaktuueckue (CEMHUHAPCKUE) 3aHATHSI
TeMbl IpakTUYECKUX 3aHATUI U UX TPYIOEMKOCTb IPUBEACHBI B Ta0nHLE 5.

Tabmuna 5 — [IpakTuueckue 3aHATHS U UX TPYAOEMKOCTb

N3 Hux Ne
PopMBI N
Ne o TpynoeMKOCTb,| MpaKTUUECKOM | paziena
TeMbl IpaKTUUECKUX 3aHATUN | MPAKTHYECKUX
/1 - (qac) MOATOTOBKHM, | JUCITHII
3aHATHN
(dac) JIUHBI
CemecTp 8
1 | U3yuenue mudpoBoro O3HaKoOMIICHHE 4 4 1
ocuwiorpada u OTIaJOYHOTO | O0OYYaIOMIMXCS
komIuiekTa. Hactpoiika u ¢ annaparypou
MOPSAOK pabOTHI € u
MHTETPUPOBAHHOM Cpesioi POTrPaMMHBIM
paspabotku MDK Keil obecrnieueHrEM.
pVision, u3ydeHue cpejcTB
OTJIAJIKH.
Bcero 4 4

4.4. JlabopaTopHbIe 3aHATHUSL




Tembl 1a00paTOPHBIX 3aHATUH U UX TPYILOEMKOCTb IIPUBECHBI B TabnuLE 6.

Tabnuna 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTb

N3 Hux No
Ne HaunmenoBanue 1abopaToOpHBIX paboT TPyAOGMKOCTS, | MPAKTHHCCKOH | pasiena
n/m (gac) MMOATOTOBKH, | JUCITUII
(dac) JIUHBI
CemecTp 8
1 | U3y4yeHne npUHLMIIOB MPOTrPaMMHOMN 6 4 2,3
HaCTPOMKHU MOJACHCTEMBI IPEPHIBAHUIN
MHUKPOKOHTPOJLIEPA.
2 | OcBoeHue NPUHIMIIOB aBTOMAaTHOTO 6 4 2,3
MPOTPaMMHUPOBAHHS KaK MEXaHU3Ma
yIpaBiieHUs IOACUCTEMaMHU
MHUKPOKOHTpPOJLIEPA.
Bcero 12 8

4.5. KypcoBoe npoekTHpoBaHUE/ BHIMOJIHEHUE KyPCOBOW pabOTHI

Lenp kypcoBOro mnpoekTa: MOJYyYEeHHE NPAKTHYECKUX HABBIKOB MPOTrPAMMHPOBAHUSA
OCHOBHBIX 3JIEMEHTOB BCTPaMBAE€MbIX MPWIOKEHUH B XoJe pa3pabOTKH BUPTYaIbHOI'O
MPOTOTHIA YCTPOMCTBA.

YacoB npakTH4ECKOM MOATOTOBKH: 4.

[IpumepHBbIe TeMbl 3aJJaHUI Ha KypCOBOM MPOEKT npuBeneHs! B pazaene 10 PII/I.

4.6. CamocrosTenpHas paboTa 00yJaromuxcs
Bugpl camocTosITenbHOM paboTh U €€ TPYI0eMKOCTh IPUBEACHBI B Tabiuie 7.

Tab6suna 7 — Busibl caMOCTOSTEIIBHOM paOOThI U €€ TPYJO0EMKOCTh

o Bcero, | Cemectp 8,
Bun camocrositensHo paboTh

gac gac
1 2 3
I/I3yquI/Ie TeOpeTI/IquKOFO MaTepI/IaJ'Ia 102 102

muctuiinael (TO)

KypcoBoe npoextuposanue (KII, KP) 77 77

PacuerHo-rpaduueckue 3amanus (PI3)

Brimonnenne pedepara (P)

IToaroToBka K TEKyLIeMy KOHTPOIIIO

ycneBaemoctu (TKY) 28 28
JHomamnee 3amanue ([3)
KonTponbasie pabotel 3a04ankoB (KP3)
[ToaroroBka kK MpoMeXyTOUHOU 12 12
arrecrauuu (I1A)

Beero: | 219 219

5. TepeueHb y4eOHO-METOINICCKOTO 00CCIICUCHHUS
IUISL CAMOCTOSITEIIHbHOM paboThl 00yJaromuXcs MO AUCIUILTHHE (MOIYITIO)
VY4eOHO-MeTOIMUeCKne MaTepHalbl sl CAMOCTOSITEIbHON paboThl O0YJaromIMXCsl yKa3aHbl B
. 7-11.




6. IlepedeHb nMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3aHUN

IlepedeHp neyaTHBIX M AIEKTPOHHBIX YUEOHBIX U3/JaHUN NpUBEAEH B TabiuIe 8.
Tabmuna 8— IlepedeHp NMevaTHBIX M DJICKTPOHHBIX YUCOHBIX U3AaHUN

Mudp/
URL anpec

Bubmmorpadudeckas ccpuika

Kosmaectso

DK3EMILIAPOB B
OHoOIMoTEKE

(kpome
AJIEKTPOHHBIX
JK3EMIUIIPOB)

https://urait.ru/bc
ode/453337

Oroponnukos, 1. H. MukponponeccopHast TEXHUKA:

H. OropoanukoB. — MockBa: U3narensctBo FOpaiiT,
2020. — 116 c¢. — (Bricuiee obpazoBanue). — ISBN
978-5-534-08420-7. — Tekcr: snexTponnsii // ObC
FOpaiit. — URL: https://urait.ru/bcode/453337

BBeneHue B Cortex-M3: yueOHoe mocobue st By3oB / 1.

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

Jlxozed, 0. Anpo Cortex-M3 xommanun ARM. [TomHOE
pykoBoacTBO: pykoBoacTo / 0. Jlxo3ed; nepeBos ¢
anrnuiickoro A. B. EBcrudeena. — Mocksa: JJMK
ITpecc, 2012. — 552 c¢. — ISBN 978-5-97060-307-9. —
Tekcr: anekTpoHHbIi // JlaHb: 3JEKTPOHHO-
oubnunoreunas cuctema. — URL:

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

https://e.lanbook.
com/book/885

Bappert, C. @. BctpanBaeMble CUCTEMBI.
IIpoexTrpoBaHue NPUITOKEHUM HA MUKPOKOHTPOJIIEPAX
cemeiictBa 68HC12 / HCS12 ¢ mpumenennem si3bika C
[Dnextponnslii pecype] / C. @. bapperr, 1. JIx. [1ak. -
Mocksa: IMK npecc, 2010. - 640 c. - ISBN 5-9706-
0034-2. - Tekct: anextpoHHbIi. - URL:
https://e.lanbook.com/book/885

MHPOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOU ceTH «HTepHeT»
WHPOPMALTMOHHO-

Ilepeuenn

7. IlepedeHb 31€KTPOHHBIX 00pa30BaTENBFHBIX PECYPCOB

3JIEKTPOHHBIX 00pa3oBaTeIbLHBIX pecypcoB

TEIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOAMMBIX Ui OCBOCHMS JUCLMIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 -

TGHGKOMMyHHKaHHOHHOﬁ CCTHU «I/IHTGPHET»

[lepeueHb >IEKTPOHHBIX OOpa30BAaTEIbHBIX PECYPCOB HHGPOPMALUOHHO-

URL anpec HanmenoBanue

mdk.html

https://softwar.ru/programmirovanie/868-keil-

Keil MDK-ARM Development
Software (OGecriatHast Bepcus)

https://keilpack.azureedge.net/pack/Keil. STM32F1 | [laker
xx_DFP.2.4.0.pack

Keil. STM32F1xx_DFP.2.4.0.pack

https://www.st.com/en/microcontrollers-
microprocessors/stm32f303vc.html#documentation

[lepedyeHp JOKyMEHTAIUU HA
Mukpokontposuiep STM32F303VC




https://www.st.com/en/microcontrollers- [MepeueHs TOKyMEHTAIIMW Ha
microprocessors/stm32f103¢8.html#documentation | mukpoxonTposiep STM32F103C8

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepeyenp mnporpaMMHOro oOecneueHHs, HCIOJIb3YEMOIr0 MpH OCYILECTBIECHUH
00pa3oBaTeIbHOIo MpoLecca Mo AUCLHUIIMHE.
Ilepedenp Mcnonb3yeMOro NporpaMMHOro odecreyeHus npejacrasieH B Tadbauie 10.

Tabmuna 10— IlepeueHp mporpaMMHOTO 00ecTieUeHUs!

Ne n/mt Hanmenosanue
1 Onepanunonnas cuctema Microsoft Windows
2 Keil MDK-ARM Development Software (6ecrmaTHast Bepcusi)
8.2. Ilepeuenn UH(OPMAITOHHO-CTIPABOYHBIX CHCTEM,HCIIOIB3yEMBIX npu

OCYIIECTBIECHUN 00pa30BaTEIHLHOTO MPOIECCa MO TUCIUTITNHE
[lepeuens HCMONB3yeMbIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM MPEJACTABICH B
Tabmue 11.

Tabauna 11— IlepeueHp nHPOPMATMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TexHHUYECKas 6a3a
CoctaB  MaTepuaIbHO-TEXHMYECKOH  0a3bl, HEOOXOAMMOW Ul  OCYIIECTBIECHUS
00pa3oBaTeIbHOro Mpolecca o AUCHUILIMHE, IIpeicTaBiIeH B Tabaunel?2.

Tab6muna 12 — CocTaB MaTepHaIbHO-TEXHUICCKOM 0a3bl

No HaumenoBanue cocTaBHON 4acTu Howmep aynutopun
n/m MaTepHaIbHO-TEXHUYECKON 0a3bl (mpu HEOOXOAMMOCTH)

1 | MynpTuMenuiiHas JeKIIMOHHAS ayAUTOPHS

2 | CnenunanusupoBanHas jgadopaTopust «MHUKPOIIPOLECCOPHBIX
CUCTEM»

3 | Ornapounsiii kommiekT Open32F3-D

10. OueHouHble cpeAcTBa I IPOBEACHUS POMEKYTOUHOM aTTecTaluu
10.1. CocTaB OLIEHOYHBIX CpPEACTB MAJsi NPOBEACHHUA IPOMEXYTOUHOM aTTecTaluu
00yJaromuxcs Mo AUCHHUILIMHE TPUBeIeH B Tadmuie 13.
Tabmuna 13 — CocTaB OLICHOYHBIX CPEACTB I MPOBEACHHSI MPOMEXKYTOUYHOM aTTecTalllu

Bux npomeXyTOYHON aTTecTalluu [TepeycHb OLICHOYHBIX CPEJICTB
DK3aMeH Crucok BOTIPOCOB K SK3aMEHY;
3anauu;
TecThl.
BrimonHeHEe KypcOBOTO POEKTa DKcrnepTHasi OIlEHKa Ha OCHOBE TpeOOBaHUU K
COJICPYKAHUIO KYPCOBOTO IPOCKTA.

10.2. B kauecTBe KpUTEpUEB OLEHKU YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIETEHIIMH 00yJarolUMuUCs NpUMEHseTcsl S-OambHasl IIKanda OLEHKH c(HOpMUPOBAHHOCTHU
KOMIIETEHIIU), KOTOpas npuBeseHa B Tabuune 14. B TedeHne cemectpa MOXKET MCIOIb30BATHCS




100-6ayutpHas  mIKasia

MOJIyJIbHO-PETUHIOBOH  CHUCTEMbl ~ YHHMBEpCHTETa,  IpaBHia

HCII0JIb30BaHUA KOTOpOﬁ, YCTAHOBJICHbBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM 4AKTOM

I'VAIL
Tabmuna 14 -Kputepuu olieHKH YpoBHSI cQOPMHUPOBAHHOCTH KOMITETEHITHIA
OueHka KOMIIETEHLIH X .
S - GaLILHas LKA apaKTeprucTrKa CHOPMUPOBAHHBIX KOMITCTEHIIHIA
— oOyyarouuiicss TIyOOKO M BCECTOPOHHE YCBOWJI HPOTrPaMMHBIN
MaTepua;
— YBEpPEHHO, JIOTUYHO, IOCTIEI0BATEILHO U IPAMOTHO €T0 M3JIaraer;
COTIAIHOY — ONMpasCh HA 3HAHHUA OCHOBHOM M JOIOJIHUTEJIBHOU JIATEPATYpHI,
GAUTCHOY TECHO IIPUBS3BIBAET YCBOCHHBIE HAay4HbIE NOJIOKEHUS C MPAKTUYECKON
JEATEIbHOCTBIO HAIIPaBJICHHUS;
— yMeJsl0 000CHOBBIBAET U apIyMEHTUPYET BbIIBUTaEMbIE€ UM UJIEH;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— cBOOOJIHO BJIAJICET CUCTEMOMN CHCIIMATU3UPOBAHHBIX TIOHSATHH.
— 00y4arouuiicss TBEPJO YCBOMI NPOTrpaMMHBIN MaTepHal, IpaMOTHO U
MO CYyWIECTBY H3JIaraeT €ero, ONUpasCh HA 3HAHUS OCHOBHOM
JUTEPATYPHL;
«OpOMO» — HE JI0IyCKaeT CYLIECTBEHHbIX HETOYHOCTEN; }
— YBSI3bIBACT YCBOCHHBIC 3HAHHUS C MPAKTUUYECKOH AESTEIbHOCTHIO
<«GaYTCHO
HaIpaBJICHUS;
— apryMEHTHUPYET Hay4HbIE ITOJIOKCHHUS;
— JIeJTaeT BBIBOJIBI M 000OIICHNS;
— BJIaJIeET CUCTEMON ClIEUAIN3UPOBAHHBIX TOHITHH.
— 00y4JaroUINiACsl YCBOWJI TOJHKO OCHOBHOW MPOTPAMMHBIA MaTepHal,
MO CYUIECTBY M3JIaraeT ero, OnMpaschb Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPaTYpPhI;
— JIONyCKaeT HECYLECTBEHHbIE OIIMOKU 1 HETOYHOCTH;
«yZIOBJIETBOPUTEIIEHOY .
GAUTOHOY — UCHBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHUHU 3HAHWM
HaIpaBJICHUS;
— cnabo apryMeHTHPYeT HaydHbIE TIOJ0KEHUS;
— 3aTpyaHsETCS B (JOPMYIMPOBAHUN BBIBOJIOB B 0000IICHHIA;
— YaCTUYHO BJIAJICET CUCTEMON CIIEIMAIN3UPOBAHHBIX IOHATHUH.
— O0ydJarouuiicss HE YCBOWJI 3HAYUTEIBHOH YacTH MPOTPaMMHOTO
MaTepHuana;
— JIONyCKaeT  CYIIECTBEHHblE  OIIMOKM W HETOYHOCTH  HpHU
«HEYIOBJIETBOPUTEILHO» ;
«HE 3AUTCHOY paccMOTpeHHH NMpo0JieM B KOHKPETHOM HaIlpaBlICHUH; 5
— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHMUIL;
— HE MOXET apryMEHTHPOBATh HAyYHbIE MOJIOKEHUS;
— He GOPMYITMPYET BBIBOJIOB U 00OOIICHHUH.

10.3. TunoBble KOHTPOJIbHBIE 33JaHUS WM UHbIE MAaTEPHAIIbI.
Bompocsr (3agaun) amnst 3x3aMmeHa npejcTaBieHbl B Tabmuie 15.

Tabmuna 15 — Bonpocsl (3anaun) yist SK3aMeHa

Ne Kon
[lepeuens BompocoB (3aaa4) Il SK3aMeHa
/1 HHAMKATOpa
1. ITonsiTEe BcTpanBaeMol CUCTEMBL. THITBI BCTPANBAEMBIX CHCTEM U UX MK-2.3.1
XapakTepHbIE OTIMYMUS OT OCTaJIbHBIX cucTeM. [loHsTHE TPOrpaMMHOTrO
ynpasinieHusi. [IpyHIMIbBI IporpaMMHOTO yIIPaBICHUS.
2. OOmras hopMyIHpOBKa 3a/1a9u MPOESKTUPOBAHHS BCTPOCHHOW CHCTEMBI. MK-2.3.1

[TpoOaembl pu MPOSKTHPOBAHUH BCTPOSHHBIX MPHIIOKeHHH. CTpyKTypa
rporecca NPOEKTHPOBaHUS BCTpauBaeMoil cuctemsl. IlonsaTne
mukpokontposuiepa (MK) u ero mecto cpenu Beruuciutenein. Mapmpyt
coznanus 110 MK.




ITonATHSA: apXUTEKTypa BBIYMCIATEIBHON CUCTEMBI, ITpOLIECCOPa,
TaKTUPOBaHMS. ["apBapcKas apXUTEKTypa ¢ peAyIHPOBAHHON CUCTEMON
komanz (RISC).

IK-2.3.1

[lonsiTue apxurekTypa cucteMbl KoMan. [IpuHIMI cOBMeEIIEHUS
onepanuii akanemuka C.A. Jlebenea. [loHATHE KPUTUIECKOTO My TH
BBITIOJTHEHHS KOMaH/Ibl. HazHaueHne oCHOBHBIX cTaamii koHBetiepa RISC
poueccopa.

I1K-2.3.1

DNeMEeHTHI ApXUTEKTYPBI POLECCOPOB C TOUKHU 3PEHUS IPOrPAMMHUCTA.
IMponeccop Cortex-M3/4, 6i1ok-cxeMa Tporieccopa, KOHBeHep KOMaH]I.
[TonsiTie, apuMeTHKA C HACHIIICHUEM.

[K-2.B.1

IMporpammuas monensb nponeccopa Cortex-M3/4. PexumMbl paboThl 1
cocrosiaust poneccopa Cortex-M3/4.

[K-2.B.1

Mogens mamsati porieccopa Cortex-M3/4. Kapra namstu
STM32F303xC.OcHOoBHbIE MIMHBI ITpoLieccopa. Aapecanusi ¢ NPsIMbIM U
00OpaTHBIM MOPSAIKOM OAMT.

[K-2.B.1

Buner agpecanuu. Crioco0bl agpecanuu nporeccopa Cortex-M3/4. Biok-
cxema MK STM32F303xC. Haznauenue nojcucreM MK.

[IK-2.B.1

Crangapruzanus Bocrpustus agpecaunu. Ctannapt CMSIS. Tumbt
TaHHBIX, OTIpe/IeJIeHHbIE cTaHaapToM. O0IacTh CTaHAAPTH3AUUU. Y POBHH
abctpakuuu. Komnonentst CMSIS B npoekTe, ux cTpykrypa u
Ha3HaYCHHE.

I1K-2.3.1

10.

IToncucrema copoca u TaktupoBaHus. Ha3HaueHue pezonartopa,
npumeHsieMble Tunbl B anektponuke. [lorstue HSI, HSE, LSI, LSE, PLL,
SYSCLK, HCLK ux naznauenue. HaznaueHnue renepatopa onopHoi
4acTOThI ¢ (a30BOM aBTOMOACTPOUKON 4acTOThl. CTPYKTypHas cxema
MOJICUCTEMBbI TAKTUPOBAHHUSL.

[IK-2.B.1

11.

[Moncuctema cOpoca u TakTupoBanus. O0Ias cxema HaCTPOUKH
PLLCLK, SYSCLK, HCLK. Peructpsl, ncnonas3yeMble I HACTPOUKH.
CrpykrypHas cxema copoca MK. HazHauenue v mpuHITUI paOboOThI
CUCTEMBI cOpoca.

IIK-2.B.1

12.

Z[I/ICerTHLIC OJICKTPUYCCKUEC CUTHAJIBI. IlonsTre TOrMYEeCKUX
BXO,I[OB/BLIXO)IOB. HOpTLI 1 CUT'HAJIbHBIC JIMHHUH. Z[BYXTEIKTHBII‘/’I BBIXO/,
CTPYKTYpHasA CX€Ma, IMPUHIUIT Q)YHKHHOHHPOBaHI/ISI, JOCTOHMHCTBA,
HCOOCTATKMH.

I1K-2.3.1

13.

ORHOTaKTHBIN BBIXOJI C TACCUBHOM HAarpy3Kou, cXema, MPUHIIMII
(bYHKIMOHUPOBAHHS, JOCTOMHCTBA, HeAoCTaTK. COCTOSHUE JTMHUHT
auskoe (Low), Beicokoe (High), kordmukra (X), mnasaromee (Z).
[MpuHUMT NCTIONIB30BaHUS Z COCTOSIHUS BBIX0JIA C OTKPBITHIM CTOKOM.
[ToaTsaruBaronye pe3sucTOpbl M NX Ha3HAYCHUE.

I1K-2.3.1

14.

CTpykTypHas cxema JUHHAHU mopTa BBoja/BeiBoa MK STM32. IMpuHmmn
HacTporKHU U pabotel cxembl. Tpurrep Ilmuzra.

[IK-2.B.1

15.

Pesxxumer paboTel muHUI mopTa BBoAa/BeiBoga MK STM32 u peructpsr ux
HaCTPOMKH.

[IK-2.B.1

16.

Cucrema npepsiBanuil. OnpeneneHus: npepbIBaHusl, 3a1poca
npepbIBaHusL, 00paboTUMKa MpephIBaHMsl, BEKTOP IIPEPhIBaAHMUS,
MPUOPUTET NPEPBIBAHMUS, COOBITHS, UCKITIOUEHUs. Buapl npepsiBaHuil.
Wznepxku B opraHu3aniy cucTeMBbl IpepeiBaHuid. CUCTEMHBIE
uckimouernss ARM Cortex M3/4.

I1K-2.3.1

17.

KonTponnep BnoskeHHbIX BekTOpHBIX nipepbiBanuil (NVIC). Peructps
paspemenus u 3anpenieHus npepeiBannii NVIC. Peructpsl
yCcTaHOBKH/cOpoca npu3Haka oTioxkeHHoro npepbiBanust NVIC.

[IK-2.B.1




18.

YpoBHU nprUOpUTETA, FPYIIHUPOBKA TPUOPUTETOB, PETUCTPHI HACTPOUKH.
basoBsie cpeacTBa KoH(pUTypanyn npepbiBannid onoimorekn CMSIS.
[IporpaMMHBIE IpEpPBIBAHUS.

[K-2.B.1

19.

CucremHBIH TaliMep, NpUHIMI PpaboThl. PerncTpsl CHCTEMHOrO TaiMepa.

INK-2.B.1

20.

Pacmmpennsiit konTpoIiep npepriBanuil U coobiTuil EXTI. briok cxewma,
Ha3HAa4YeHHE, MPUHLMUI paboThl. PErHCTphI paciinpeHHOTro KOHTpoJuIepa
npepbIiBaHui M coObITHi. [lopsAa0K HACTPOHKM BHEITHETO TPEPHIBAHMUS C
Bxoxaa IIBB.

[IK-2.B.1

21.

ITonsTne Talimepa. Buasl TaliMepoB, OCHOBHBIE MOTYJIN, TPUHITUI
pabotel, MecTo B cucteMe. biok-cxema 6azoBoro Taiimepa STM32Fx,
OCHOBHBIE PETHCTPHI.

I1K-2.3.1

22.

brok-cxema Taitmepa obmero HazHadeHus STM32Fx, ocHOBHBIE MOy
1 ux HazHadyeHue. CoeIMHEHUE TAMEPOB B KACKQTHOM peXHMe, TabIuIa
MEXKCOCIMHEHUN TaliMEPOB.

[K-2.B.1

23.

[onsiTre MMPOTHO-UMITYIbCHON MOAy sty curHana (ILI1M). Pabota
TaiiMepa B pexume HINM.

I1K-2.3.1

24.

[Tpunnun paboTsl xkUAKOKpUCTATLINYeCKUX dKpaHOB. [Tonsitue GRAM.
Crannmapt nporokosa napamuiensHod muHbl Intel 8080. @opmar PCX.

[IK-2.3.1

25.

Kontponnep npsimoro gocryna k namsitu DMA. brok-cxema, pexuMbl
paloThl, PETUCTPbI HACTPOUKU KOHTPOJLIEPA.

IIK-2.B.1

26.

[onsitne nnaTepdeiica. ACHHXPOHHBIA M CHHXPOHHBIH PEKUM TIepeaadn
JaHHBIX. PexuMBl epeaun napauienbHOro Kojia co CTpoOOMpOBaHUEM, C
KBUTHUPOBAHUEM.

[K-2.3.1

27.

Yuusepcansubiii acuHxpoHHbi mpuémonepenatank (UART). [punammn
paboTtsl nepenatavka, npuéManka UART. ®opmar Gaiira qanaeix UART.
OCHOBHBIE PETUCTPHI YIIPABICHHUSL.

[IK-2.B.1

28.

Untepodeiic I°’C, cxema MOAKIIOUEHHUS K IIMHE, IPOTOKOJ MIUHBL. Biok
cxema Moayist I?°C B STM32, peructpbl HACTPOMKU pabOTHI MOYJIS.

[IK-2.B.1

29.

AHanoroBo-ko0Boe Koauposanue curnanos. Knaccudukarmms ALIL.
BriBoab! Teopembl KotenpaukoBa B.A. s dyHKIMN ¢ OrpaHUYEHHBIM
CIIEKTPOM.

[IK-2.3.1

30.

MexaHu3MBbl yIIpaBIeHUS pecypcaMu MUKpPOKOHTposuiepa. [lonstue
KOHEYHOTO aBTomara. ABromarsl Munu u Mypa. I'pad aBTomara.
[TocnenoBarenbHOCTh paboThl aBTOMaTa Mypa B porpaMMe.

[IK-2.3.1

31.

ABTOMaTHOE nporpaMMHupOBaHUC. IlonsTne NporpaMMHOTO KOHCHYHOTI'O
aBTOMaTa, BUPTYaJIbHbBIC TaﬁMepLI, COO6IJ_I€HI/I}I.

[IK-2.3.1

32.

OnepaunoHHbIe CHCTEMBI peabHOTo BpeMeHH. [lonsTre 3anaun, BUasl
3anaq OC. [Inanuposanue 3ana4 u ux cocrosinus. @yunknuu OC, noHsTHE
siipa. biok ynpaBineHus 3a1adell — Ha3Ha4YeHHE, CTPYKTYpa.

I1K-2.3.1

33.

PaccunTarps k03¢ pUIHEHTHI HACTPOHKH TTOACUCTEMBI TAKTUPOBAHUS
6azoBoro Taitmepa TIMXx 1151 HACTPONKH NIPEPHIBAHUS OT TaMepa
Ka)KJIble 3 MUHYTBHL

IK-2.V.1

34.

PaccunTate k03¢ pUIHEHTHI HACTPOHKHU TaliMepa C pacIIMPEHHBIM
¢ynkuunonanom TIMx mns nactpoiiku [LIMM curnana gacroroit 720 I'n
kodpunmenrom 3amomuHerns kw=0,235. YacToTa TakTHpOBaHUS TaliMepa
FCK INT = FCK PSC = 144 MIu.

IK-2.V.1




35. | AnanuTryeckas QyHKIHS aHAIIOTOBOTO CHTHamA: e(t)=5*sin(2*pi*t) M[K-2.y.1
(cuuTaTh B paguanax). OCyLIeCTBUTh €0 aHAJIOTOBO-KOJOBOE
KosmpoBaHue Ha oTpeske [0;1] cexyHn, actora AuckpeTusanuu 5 [,
BeIM4YMHA KBaHTa o ypoBHIO 0.2 B. Pa3psaayro ceTky u ciocob
KOJMPOBaHMs B HEW BbIOpATh CaMOCTOSATENBHO. Pe3ynbTaT 3anucath B
BUJI€ TAaOJHIIBL: TIEPBEII CTOI0CI] aHAIOTOBOE 3HAUYCHHE, BTOPOH —

M POBOH KOJI, TPETHUH - MOTPEITHOCTh KBAHTOBAHUSI.

Bomnpocsr (3agaun) ans 3auera / aud . 3auera npeacraneHsl B Tadbaume 16.
Tabmmma 16 — Bonpocs! (3agaun) s 3aueta / qudd. 3agera

Kon

Ne i/ ITepeuens Bonpocos (3anau) mis 3auera / nudd. 3adera
P P (sana4) A A WHIMKATOpa

Y4eOHBIM [JTAHOM HE NMPEAYCMOTPEHO

[lepeyenr TeM ans KypcOBOTO TPOCKTHPOBAHMS/BBITIONHEHUS KYpPCOBOH pabOTHI
mpeACcTaBiIeHBI B Tabmwmie 17.
Tabauna 17 — I[lepeyeHp TeM Uil KypCOBOTO MTPOSKTHPOBAHUS/BBIIIOIHEHUSI KYPCOBOM pabOTHI

No 1/m [TpuMepHbIii TepeueHsb TeM TS KYPCOBOTO MPOCKTUPOBAHHS/BBITIOTHCHUS
KYPCOBO# paboThl

1. Jlornyeckuii TBOMYHBIA KJIBKYIIATOP.

2. ApudmeTruecKkuid ABOUYHBIN KaJbKYJISTOP.

3. YacsL

4. I'enepatop IINMM cunycOMaQILHOTO CUTHAJIA.

5. TatiMmep oOpaTHOro OTCYETA.

6. Tpaucnarop uucia B koja Mopse.

7. [puémunk mudp B koge Mopse.

8. I'enepatop NpsIMOYTOJIbHBIX UMITYJIBCOB.

9. I'upasiuaa u3 8-Mu CBETOIMOAOB. YTIpaBieHUE ABUKEHHEM OTOHBKOB.

Bonpockl 1y mpoBeleHUS NPOMEXKYTOUHOW aTTeCTallud B BHUJAE TECTHPOBAHUS
npeacraBieHsbl B Tabmuie 18.

Tabmuna 18 — IlpumMepHbIil IepedeHb BONPOCOB ISl TECTOB

Homep | Conmepxanme Tecta Kon
HMHIHKA

TOpa

1 HNucrpykums: [IpounTaiite TeKCT, BEIOEpHUTE MPAaBUIBHBIA OTBET. [K-

[IporpammHOe ynpaBieHHe 3TO: 2.3.1

1) TO, 4ero Ml XOTHUM AOCTUYb ITPU OMOIIY YIIPaBICHUS;
2) ympaieHue paboTol CUCTEMBI 10 3a/laHHOM NporpamMme;
3) U3MEHEeHHUEe COCTOSIHNSA O0BEKTA YIPaBICHHUS;

4) HaOop KOMaH/ B MUKPOIPOLIECCOPHOI cucteme;

2 HNucrpyknms: [IpounTaiite TeKCT, BEIOEpHUTE MPAaBUIIBHBIA OTBET. [K-

W3 xaxolt mocieqoBaTebHOCTH 3TAIlOB COCTOUT TPEXCTYNEeHUaThlil koHBeliep ARMvV7? 2.B.1
1) BBIOOpKa, IEKOIUPOBAHKE, BHIIIOIHEHHE;
2) HOeKoAMpOBaHHUE, BEIOOPKA, BHIIIOIHEHHE;
3) BBINOJHEHHE, BHIOOPKA, IEKOIUPOBAHUE;
4) BbIOOpKa, BHIIOJIHEHHE, BBHITOIHEHHE;




HNucrpykums: [IpounTaiite TeKCT, BEIOEpHUTE MPAaBUIBHBIA OTBET.
Moneins mporieccopa ¢ TOYKH 3peHHs IIPOrpaMMICTa OOBIYHO 00eCIIeUNBAET:
1) MonenupoBaHHE pabOTHI TpoLieccopa HAa YPOBHE B3aMMOACHCTBIS BEHTHIIEH B
TEYEHUU OJHOT0 TAKTA;
2) MoJenMpoBaHHEe Mpoleccopa Ha YPOBHE KOAOB ONepanuii HCIONHAEMbIX KOMaH/I;
3) MozpenMpoBaHHE IOJIb30BATENBCKHUX MMEPUPEPUIHBIX YCTPOKCTB, 0TOOpaXaeMbIX B
TIaMsITH;
4) MoznenupoBaHHe pabOTHI IPOLIECCOB B JIOTHYECKOW CHCTEME ITaMSITH;

K-
2.3.1

Mucrpykuus: [IpounTaiite TeKCT, BHIOEPUTE NPABUIBHBII OTBET.
Crek B MUKPOKOHTpOJIIEpaxX pa3MeLaeTcs B:

1) II3Y;

2) 03Y;

3) @ namsaTy;

4) Bnewnel namsry;

IK-
2.B.1

Hucrpykuus: [IpounTaiite TeKCT, BHIOEPUTE NPABUIBHBII OTBET.
Yro Takoe «rouka Bxoga» («Entry pointy») B mpuioxeHnu?
1) MecTo, C KOTOPOT'O HAUWHAETCS BEHIITOIIHEHHE,
2) pacnonoxenue GyHKIuH main();
3) camblii MaNIeHBKHH a/ipec, colepikaluiicss B 00pase mporpaMmel;
4) MecTo, r;ie KOMIOHOBIIUK XPAaHHUT JOIOJHUTEIBHYIO HH(OPMAIIHIO;

IK-
2.B.1

HNucrpykums: [IpounTaiite TeKCT, BEIOEpHUTE MPaBUIBHEIA OTBET.
CoracHo ctannapty AAPCS, uToObI 00ecieunTh ONTHMAaNBbHYI0 3Q()EKTHBHOCTD TpH
porpaMMHpoBaHiH Ha CH, Kakoe MaKCHMaJIbHOE KOJIMYECTBO apI'yMEHTOB MOKET OBITh
nepeaaHo B pyHKu0?

) 1

4,
3) 3;
8,

K-
2.3.1

Mucrpykuus: [IpounTaiite TeKCT, BHIOEPUTE NPABUIBHBII OTBET.
B nozacucrteme TakTUpOBaHUS YMHOKEHHE YaCTOTHI OCYIIIECTBIIAETCS MOAYIIEM:
1) HSE;
2) PLL;
3) HSL
4) CSS;
5) LSE;

K-
2.3.1

Mucrpykuus: [IpounTaiite TeKCT, BHIOEPUTE NPABUIBHBII OTBET.
WHTepBan BpeMeHH MEX/1y ITOJHATHEM CHTHAJIa 3a1IpOoca BHEIIHETO MPEPhIBaHUs, 10 MEPBOU
BBIOOPKH KOMaHAbl 00pabO0TUMKa MTPEPhIBAHUS, Ha3bIBACTCS:

1) Bpems peakuun cucremsl npepbiBanus (Interrupt Latency);

2) mnpuoputet npepbiBanus (Interrupt Priority);

3) oOcnyxuBanue 3anauu (Service thread);

4) Bpewms oTkinka (Response time);

K-
2.3.1

Mucrpykuus: [IpounTaiite TeKCT, BHIOEPUTE NPABUIBHBII OTBET.
B xonTponnepe npeprBannii (NVIC), koraa moctymrut 3ampoc Ha IpephIBaHHe, HO eIIé He
oOpabaTbIBaeTCsl, OH HAXOIUTCS B KAKOM U3 CIIEAYIOIINX COCTOSHNUIT?

1) wneaktuBHo (Inactive);

2) akrtuBHO (Active);

3) omnoxeno (Pending);

4) orkmoueno (Disable);

K-
2.3.1




10

HNucrpykums: [IpounTaiite TeKCT, BEIOEpHUTE MPAaBUIBHBIA OTBET.
PaspsigaOCTh cuéTumka cucremuoro taiimepa (SY STICK):

1) 8owur;

2) 16 o6ur;

3) 24 Oura;

4) 32 Oura;

I1K-
2.B.1

11

HNucrpykuus: [Ipounraiite TeKCT, BEIOEPUTE MIPABUIbHBIE BAPUAHTHI OTBETA.
CyTh IpUHIHIIA TPOTPAMMHOTO YIIPaBJICHUS 3aKII0YAETCS B CIICIYIOIIEM:

1) nmporpaMma 3apaHee€ COCTABJIACTCA U BBOJAUTCA B BBIYUCIIUTECIbHYIO MAllIMHY, ITOCJIE
3TOTO BCE PEUICHUEC BBIITOJIHACTCA MaIIuHON aBTOMATHU4YCCKU,

2) BCE€ BBIYUCJICHUS, IPEATTUCAHHBIC AJITOPUTMOM, TOJIXKHBI OBITH IpeACTaBJICHBI B BUJIE
IporpaMmel, COCTOS{IHGﬁ 13 NOCJIEA0BATCIBHOCTH YIIPABIAONIUX CIIOB-KOMaH
BBIYMCIUTEIHHON MaIIHuHBI,

3) B pazneneHuH GYHKIMH YIPaBIECHHS U HAa MX OCHOBE IIOCTPOEHHS CTPYKTYPbI
yhpaBJICHUA BBIYUCIIUTEIILHON MalIWuHBI;

4) BC€ BBIYHMCJICHHUA, JOCTATOYHO NPEACTABUTH B BUC 0JI0K-CXEMBI U IpUuKa3aTb
BBIYMCIUTEIHFHON MAITUHE UX BBIIIOJIHUTD,

5) mporpamMma mopoXKAaeTcsl MAITMHON W KOPPEKTHPYETCS B 3aBUCIMOCTH OT ITOTOKA
BXOAHBIX JAHHBIX,

K-
2.3.1

12

HNucrpyxkuusn: [lpounraiite TeKCT, BEIOEpUTE MPaBUILHBIE BAPUAHTHI OTBETA.
MHUKpPOKOHTPOJJIEPHI, 10 HAOOPY MHCTPYKIMM, AENATCS Ha:

1) RISC;

2) CISC;

3) DSP;

4) MIPS;

2.3.1

13

HNucrpykuus: [lpounraiite TeKcT, BEIOEPUTE MIPaBUIbHBIE BAPUAHTHI OTBETA.
BriGepuTe npaBUIIbHbBIE YTBEPKICHHUS:
1) namsate SRAM nocTtpoeHa Ha TpUrrepax;
2) mnamate SRAM umeet Gonbliree OBICTPOJCHCTBHIE MO CPABHEHHIO € MaMsiThio DRAM,;
3) mamare SRAM mocTpoeHa Ha KOHIEHCATOpax;
4) mnamsats SRAM umeet 00JbIIYIO TNIOTHOCTB 110 CPaBHEHHIO C namsaTeio DRAM,;
5) mnamsate DRAM noctpoeHa Ha TpUrrepax;

2.3.1

14

HNucrpykuus: [lpounraiite TeKCT, BEIOEPUTE MIPaBUIbHBIE BAPUAHTHI OTBETA.
TaxToBblil renepaTop MukpoxkorTposiepoB STM32 HSE moxer paboratb:

1) c BremwHuM curnaiom it FLASH-namsti nporpamm;

2) C BHEIIHUM KBaplEeBbIM/KEPAMUYECKUM PE30HATOPOM;

3) C BHEIIHMM CHI'HAJIOM CHHXPOHU3AIINY;

4) c BHyTrpenHel RC-uenoykoii;

5) ¢ BHYTPEHHHMM KBapIleBbIM/KEPaAMUUECKHM PE30HATOPOM;

K-
2.3.1

15

HNucrpykuus: [lpounraiite TeKCT, BEIOEPUTE MIPaBUIbHBIE BAPUAHTHI OTBETA.
Pacimupenssiii koHTposuiep npepsiBanuid 1 coobrTuii (EXTI), BO3MOXKHO JIM HACTPOUTH
NpepbIBaHNE OT BHEIIHEH BXOIHOM JIMHUU:

1) =Ha m3meHenue ypoBHs curHama c '0' s 'l';

2) Ha u3MeHeHue ypoBHs curHana ¢ '1'B'0';

3) Ha yCTaHOBHUBIIEHCS ypOBEHb CUTHAJIA B cOcTOsIHUE '1';

4) Ha ycTaHOBHUBIIEWCS ypOBEHb CUTHaNA B cocTosiHue '0';

5) Ha UCUE3HOBEHUE BXOAHOTO CHTHAJA;

2.3.1




16 Hucrpykuus: [Ipounraiite TeKCT, BBIOCPUTE PaBUIbHBIC BapuanTel oTBera. | K-
PerucrpoBasi maMsATh MUKPOKOHTPOJUIEPOB BKIIIOYAET: 2B.1
1) peructpsr o0miero Ha3HAYECHUS;
2) pETUCTPHI CUCTEMBI IIPEPBIBAHNI;
3) perucTpbl ynpaBlieHUsI OPTAMHU BBOJA/BBIBOJA;
4) peructpsl cratuyeckoro O3V;
5) perucTpbl CHeHANIbHOTO Ha3HAYCHHUS;
Ortser:
17 Muctpykuus: [Ipounraiite TekcT, BBIOEpUTE MpaBWIbHBIC BapuaHTHl oTBera. | IIK-
Tpurrep llImutTa: 231
1) wucmonb3yeTcst At HPOrPaMMUPOBaHHUs BHIBOJOB Kak Ha BXOJ, TaK M Ha BBIXOJ;
2) wucnonb3yeTcs BO BXOAHBIX Oydepax Ha BceX JMHUSX MOPTOB B/B;
3) mpeoOpa3yeT BXOTHOH CHTHAN MPOU3BOIbHON (GOPMBI B CUTHAJ, IPUHHUMAIOLINHN J1Ba
CTaHAApTHBIX ypoBH:A ~0” 1 “17;
4) mnpeobpasyeT OUCKPETHBIN BXOAHOH curHai ’0” u “1” B HENpepBIBHEII;
5) craTuyeckas XapakTepucTHKa Tpurrepa llIMuTTa He MMeeT MeTIIo THCTePE3nCa;
18 Hucrpykuus: [Ipounraiite TeKCT, BBIOCpUTE paBUIbHBIC BapuaHThl oTBeTa. | IIK-
Bri0epuTe peskKHMBI, B KOTOPBIE MOT'YT OBITh HACTPOCHBI JIMHHUH 1TOPTa B/B! 2.B.1
1) BeIXOHA;
2) Bxona;
3) anbTepHATHBHOW (YHKIIHU;
4) aHAaJOrOBBIA BXO//BBIXO;
5) OmHOTaKTHBINA BHIXOJ C TACCHBHON HATPY3KOii;
6) yCHJIMTENb MOIIHOCTHU C TPAHC(HOPMATOPHEIM BEIXOIOM;
7) BBIXOJIa C ONITUYECKON Pa3BsI3KOM;
19 Hucrpykuus: [Ipounraiite TeKCT, BBIOCpUTE paBUIIbHBIC BapuaHThl oTBeTa. | IIK-
Kanp nauneix natepdeiica UART coctourt u3: 23.1
1) OuTOB HaHHBIX;
2) crapr/cTomn OHUTOB;
3) Owurta 4éTHOCTH;
4) Oura CUHXPOHU3AIHH;
5) Owura omnbOKwy;
6) OuTa MOATBEPKICHUS;
20 Muctpykuus: [Ipounraiite TekcT, BBIOEpUTE paBUIbHBIE BapuaHTHl oTBera. | IIK-
VYkaxuTe JIMHUH, HCTIONIb3yeMble nHTepdeiicom [2C: 231
1) SDA;
2) SCL;
3) MOSL
4) MISO;
5) Rx;
6) Tx;
21 HNHcrpykuus: [IpounTtaliTe TEKCT U yCTAHOBUTE COOTBETCTBHE. K-
2.B.1

Jl1st akpOHMMa MOJACUCTEMBI MUKPOKOHTPOJIIEPA, YKA3aHHOTO B JIEBOM
cTONIOLE, YKQXKUTE COOTBETCTBYIOLIEE 3HAUCHHE, YKa3aHHOE B IIPaBOM CTOJIOIE:

A GPIO 1 [I0JICHCTEMA TaKTHPOBaHUs U cOpoca

B DMA 2 uHTepdelic BBoa/BBIBOIA

C DAC 3 | KOHTpoOJUIEp MPSIMOTO AOCTYIA K MaMSITH
D RCC 4 | mudpo-aHanoroelii npeodpa3oBaresb

E PLL 5 | da3oBas aBTOmOACTPOIIKA YACTOTHI




22 HNucrpykuus: [IpounTtaiiTe TEKCT M yCTaHOBUTE MOCIEI0BATEIBHOCTD. IK-
3anunMTe COOTBETCTBYIOIMINH MOPSIOK paboTHI MeXaHH3Ma NPEPHIBAHMS: 2.3.1

1. ycraHoBka (hrmara cOOBITHS;
2. cbpoc ¢uara coObITHS,
3. TpoBepKa, pa3penIeHo JH MpepbIBaHKUE M0 ITOMY COOBITHIO;
4. coOwITHE;
5. obOpaboTtka mpepsiBaHUs U cOpoc uara 3ampoca Ha MPephIBaHHE;
6. ycTaHOBKa (uara 3ampoca Ha IpepbIBaHNE;
23 Muctpykuus: [Ipounraiite TeKcT, BBIOEpUTE MPAaBWIbHBINA OTBET 1 3amumure | 1IK-

apryMeHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETA! 23.1

B KaKOM pexuMe Tepenaun paboraer uarepdeiic 1C — aCHHXPOHHOM WJIH
CUHXPOHHOM.

[lepeyeHp TeM KOHTPOJBHBIX PAa0OT MO AMCHUILIMHE OOYYAOUIMXCS 3a04HOW (OPMBI
o0yueHwus, peacTaBiIeHs! B Tabmuie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne /it [IepedeHp KOHTPOJIBHBIX paboOT

He npeaycMoTpeHo

10.4. MeTonuueckre  Marepualbl,  ONpPENEISIIOIIKME  NPOLEAYpPhl  OLEHUBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOUIMX JTambl (OPMUPOBAHMSA KOMIIETEHIMH, coJepxKarcs B
JIOKANbHbIX HOpMaTWMBHBIX aktax [ YAIl, periaMeHTHPYIOIIMX TOPSAOK H MPOLELYPY
MPOBEICHUS TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH U TIPOMEKYTOYHOM aTTeCTalluyd 00YJarOIIiXCs
I'YAIL

11. Meroanueckue yka3zaHHUs U 00YYarOIIUXCS TI0 OCBOCHUIO TUCIHILTHHBI

11.1. MeTonuueckue yka3zaHus [Uis OOYy4YalOUIMXCS II0 OCBOCHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAYEHHUE JIEKIMOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riy0oOKoe W SCHOE H3JI0XKEeHHe yueOHoro matepuana. Ha3HaueHue COBpEMEHHOW JIEKIUH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TeME, a B OCBOCHHH
GbyHAaMEHTaIbHBIX MPOOJEeM JAWCUMIUIMHBI, METOJOB HAy4YHOrO IIO3HAHMs, HOBEHIIMX
JOCTHKEHUH HayyHOU MbIciU. B ydyeGHOM mporecce JEeKIHs BBINOIHIET METOJ0J0THUECKYIO,
OpraHU3allMOHHYI0 M MH(OPMALMOHHYIO (QYHKIMH. JIeKIMs pacKpblBaeT MOHATUIHBIN anmapaT
KOHKPETHOH 00JacTH 3HaHMA, €€ IMpoOJeMbl, AAaeT LeJIbHOE IPEJICTaBICHUE O AUCLUILIMHE,
[IOKa3bIBAET B3aUMOCBSI3b C IPYTMMH JUCIUILIMHAMM.

ITnanupyemMsble pe3ynbTaThl IPU OCBOCHUH 00yYalOIMMUCS JEKIIMOHHOTO MaTepuana;

— TOJy4YeHHE COBPEMEHHBIX, ILEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWM, YPOBEHb
KOTOPBIX ONPEAEINSIETCS LEIEBOM YCTAHOBKOM K KaXKJOM KOHKPETHON TEME;

— IOJyYEeHHE OIbITa TBOPUYECKON pabOThl COBMECTHO C IPENOoAaBaTelieM;

— pa3BuTHE TNPO(ECCHOHATBHO-IETIOBBIX  KadecTB, JIOOBH K  TpeAMETy |
CaMOCTOSITENIbHOTO TBOPYECKOTO MBILUICHUSI.

— MOSIBJICHHE HEOOXOIMMOI0 HHTEpeca, HE0OX0IMMOr0 /ISl CAMOCTOATEIbHON pabOThI;

— TOJy4YeHHE 3HAaHUM O COBPEMEHHOM YpPOBHE DAa3BUTHS HAYKH M TEXHUKA H O
MIPOTHO3€ WX Pa3BUTHS Ha OJVKaWIINe TO/bI;




— HAy4YUTbCA METOAMYEeCKH oOpalaThiBaTh MaTepuas (BBLACTATH TJIABHBIC MBICIH U
IIOJIOKEHUS, IPHUXOOUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IU4HBIX
(hopMynHupoBKax);

— MOMy4YeHHE TOYHOTO MOHUMAHHMS BCEX HEOOXOTUMBIX TEPMUHOB H MTOHATHH.

JIeKIIMOHHEBIN MaTepUa MOKET COIIPOBOKIATHCA JEMOHCTPALIMEN CIalia0B.

11.2. MeTroauueckue yka3aHus Ui OOYYAIOMIUXCA IO MPOXOKACHUIO MPAKTUIECKUX
3aHATUN.

[MpakTudeckoe 3aHSATHE SIBISETCS OJHOM M3 OCHOBHBIX ()OPM OpraHM3alMH YIeOHOTO
mporiecca, 3aKITI0YalONIascsl B BBHITOJIHEHHH 00YYaOMIMMUCS 0] PyKOBOACTBOM IIPETIOIaBaTENs
KOMIUIEKCa Y4eOHBIX 3aJaHUi C LEJIbI0 YCBOCHUS HAYYHO-TEOPETHYECKHUX OCHOB Y4eOHOM
TUCUIUTUTAHBI, IPHOOPETEHNSI YMEHHI U HaBBIKOB, OIBITA TBOPYECKOM IESTEITHLHOCTH.

Lesb0 MPaKTHUECKOTO 3aHATHS sl 00yYaroImerocst SBISETCS IPUBUTHE 00yJarOIIUMCs
YMEHMH U HaBBIKOB NIPAKTUYECKOHN AEATEIbHOCTH 110 U3y4aeMON JUCLMITIIMHE.

[Tnanupyemsble pe3ynbTaThl TP OCBOEHUH 00yJarOIUMCS IPAKTUYECKUX 3aHATUI:

— 3aKkperuieHue, yriyOJeHue, pacIlMpeHue M JeTaau3alys 3HAaHUM NpH pelieHUH
KOHKPETHBIX 3a/1ay;

— pa3BUTHE TO3HABATEIFHBIX  CIIOCOOHOCTEH, CaMOCTOSATENFHOCTH  MBIIUICHUS,
TBOPYECKOW aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMU M METOJUKAMHM H3yYeHHs] KOHKPETHOH yueOHOI
JUCLMILINHBL;

— BbIpa0OTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICTICHHS TIONYyYCHHBIX 3HAHWHA JUISA
BEITIOJIHCHUS 3aJaHUM;

— ofecrneueHne parMoOHAILHOTO COYETAaHHsS KOJUIEKTUBHOW M WHAWBUAYAILHOU (OpM
oOyueHusl.

TpeGoBaHus K MPOBEACHUIO MPAKTHYECKUX 3aHATUI
IlpuBenensl Ha cepBepe Kadeapel 43 B pasgene .../Meroauueckoe oOecrneueHne
kadenpst 43/[IporpaMMupoBanre BCTPOSHHBIX MPUIIOKESHU/

11.3. Meroauueckue ykaszaHus Uil OOy4yaroIUXCs IO BBINOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xozme BbInoiHeHUs 1a0OpaTOpHBIX pa®OT oOOydaroLIMics JOJKEH YIIyOuTh U
3aKpeNHTh 3HAHUS, MPAKTUYECKUE HABBIKH, OBJAJIETh COBPEMEHHOM METOJUKONW M TEXHMKOMH
HKCIEPUMEHTAa B COOTBETCTBHM C KBAIM(UKAIMOHHON XapaKTEPUCTUKOW OO0YyJaromerocs.
Brimonnenne mabopaTopHBIX padOT COCTOUT M3 JKCIIEPUMEHTAIBHO-TIPAKTUIECKON, pacdeTHO-
AHAJIUTHUYECKOHN YacTell N KOHTPOJIBHBIX MEPONPUATHH.

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

— I[puOOpeTeHHEe HaBBIKOB HCCIIEOBAaHMSA IPOLIECCOB, SBICHUH M  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCIUIUINHBL;

— 3aKperuieHHe, Pa3BUTHE W ACTANIH3ALUs TEOPETHYCCKHX 3HAHWH, IMOJNyYCHHBIX Ha
JEeKIMAX;

— IOJyYeHHE HOBOM MH(POPMALUH 110 U3yd4aeMO AUCIUILINHE;

— mpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSTEIBHOM  padoOTel ¢ JTabOpaTOPHBIM
000pyIOBaHHEM U TIPHOOpaMH.

3ananue ¥ TpeOOBaHUS K MPOBEJICHHUIO JTA0OPATOPHBIX paboT
[MpuBenens Ha cepBepe Kadeaper 43 B pasmene .../Meromuueckoe oOecreyeHne
kadenpsr 43/IIporpaMMupoBaHre BCTPOCHHBIX MTPUIOKESHUH/




Ctpykrypa u dhopMa oT4yeTa 0 71a60pPaTOPHOH paboTe
IlpuBenensl Ha cepBepe Kadeapel 43 B pasgene .../Meroauueckoe oOecrneueHne
kadenpst 43/[IporpaMMupoBanre BCTPOSHHBIX MPUIIOKESHUH/

TpeboBanus kK 0OPMIICHUIO OTYETA O JIAOOPATOPHOI paboTe
[MpuBenens Ha cepBepe Kadeaper 43 B pasmene .../Meromuueckoe oOecreyeHne
kadenpsr 43/[IporpaMMupoBaHre BCTPOCHHBIX MTPUIOKECHUH/

11.4. MeTomuueckre yKazaHWs Ui OOyYalOIIUXCS TIO MPOXOXKIACHHUIO KypCOBOTO
MPOEKTHPOBAHUS/BBITTOTHEHUST KypCOBOH PaOOTHL.

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

KypcoBoii mpoekt/ paboTa mo3BoisieT 00yJaromemMycs:

— IPUMEHUTH TOJIyYEHHbIE 3HAHUS, YMEHUS M IPAKTUYECKUH OMNBIT NPH PELICHUU
KOMIUICKCHBIX 33/1a4, B COOTBETCTBHH C OCHOBHBIMHU BHIaMU NMPO(ECCHOHATBFHON IeSITeTbHOCTH
o HarpasieHnuto 09.03.04;

— HpUOOpPECTH OMNBIT AHAIUTHYECKOM, pacy€THOM, KOHCTPYKTOPCKOH paboThl u
c(opMHPOBaTh COOTBETCTBYIOIINE YMEHHUS;

— cdopmupoBaTh yYMEHHS pPaOOTHI CO CHENHMATBHOW JHTEPaTypoOH, CIPaBOYHOH,
HOPMATHUBHOMW M NMPAaBOBOM JOKYMEHTAIMEH 1 HHBIMU HH()OPMAIIMOHHBIMUA UCTOYHUKAMI;

— cdopmupoBaTh yMEHHS (OPMYIUPOBATH JIOTHYECKH OOOCHOBAaHHBIC BBIBOJIBL,
MIPEUIOKEHHS U PEKOMEHIAINY 110 Pe3yJIbTaTaM BBITIOTHEHUS paOOTHI;

— DPa3BUTh CHUCTEMHOE MBIIUIEHHE, TBOPYECKYI0 WHHMLMATHBY, CAMOCTOSTEIbHOCTD,
OpPraHU30BaHHOCTh U OTBETCTBEHHOCTH 3a IPUHUMAEMbIE PELLICHHUS;

— cdopMHpPOBaTh HABBIKH IUIAHOMEPHOW peryjspHOW pabOTBl Haja pelieHHEeM
MOCTABJICHHBIX 3a7a4.

CTpyKTYypa NOSCHUTEIHHOH 3alMCKU KYPCOBOTO MPOEKTa/ PabOTHI
[MpuBenens Ha cepBepe Kadeaper 43 B pasmene .../Meromuueckoe oOecreyeHne
kadenpsr 43/IIporpaMMupoBaHre BCTPOCHHBIX MTPUIOKECHUH/

Tpe6oBanus K 0pOPMIICHUIO NOICHUTEIbHOMN 3aMCKU KYPCOBOTO MPOeKTa/ paboThI
IlpuBenensl Ha cepBepe Kadeapel 43 B pasgene .../Meroauueckoe oOecrneueHne
kadenpst 43/[IporpaMMupoBanre BCTPOSHHBIX MPUIIOKESHU/

11.5. MeTtomuueckue ykazaHus AJis1 00y4YarOUIMXCs MO MPOXO0KACHUI0 CaMOCTOSTEILHOM
paboTHL

B xoje BBIMONHEHHS CaMOCTOSITENTFHOW Pa0OThI, OOYUYAIONIMICS BBIMONHIET PadoTy IO
3aJIaHUI0 U TIPY METOJMYECKOM PYKOBOJCTBE MPEMNOJaBaTeis, HO 0e3 ero HemocpeACTBEHHOIO
y4acTHsl.

B mporecce BBIMONHEHUS CaMOCTOSTEIBLHOW paboOThl, Yy oOydJaromerocs (GopMUpPYETCs
nesaecoo0pa3Hoe TUIAHWPOBaHUE padoUYero BpeMEHH, KOTOPOE MO3BOJISCT UM Pa3BUBATh YMCHUS
Y HaBBIKH B YCBOGHUM W CHCTEMaTH3allMM NPUOOPETACMBIX 3HAHHUM, 00CCIICUNBACT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TEpHOA OOyUYCHUsS, ITOMOTacT TOIYYUTh HABBIKK TOBBIIICHUS
po¢eCCHOHATHHOTO YPOBHS.

MeTouvecKUMH ~ MaTepualiaMy,  HANpaBISIONIMMKM  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs, SBISIOTCS YIeOHO-METOIUUECKIE MaTepUaibl 10 JTUCITUILTHHE MPUBEICHHBIC HA
cepBepe kadenaper 43 B pasgene  .../Meroauueckoe — obOecrieucHue — Kadenpsi 43/
[TporpamMMupoBaH#e BCTPOCHHBIX MPHIOKCHUN/

11.6. MeTomuueckre yKazaHus i OOydYalOMUXCAd MO0 TMPOXOXKIACHHUIO TEKYIIEeTo
KOHTPOJISI YCTIEBAEMOCTH.



Texyumii KOHTpPOJb YCIEBAEMOCTH IpelycMaTpUBAeT KOHTPOJIb KauyecTBa 3HAHUM
00y4Yaromuxcs, OCyIIECTBIIEMOr0 B TEUEHUE CeMecTpa C LIEJIbl0 OLIEHUBAHMS XO/a OCBOEHUS
JTUCLUIUTUHBIL.

Texyumii KOHTPOJb MPOBOAUTCS B TEYCHHE CEMEeCTpa [0 MTOraM BBIIOJHEHUS
CTyA€HTaMH Ja0OpaTOPHBIX 3aHATHH B BHAC 3alIUTHL. 3amuTa JabopaTOpHOH paboTHI
MPOUCXOAUT TIOCTE €€ BBIIOJHEHUS HA OCHOBE 3JIEKTPOHHOTO OTYeTa, KOTOPBIA JOJIKEH
COZIEP)KaTh OCHOBHBIE CTPYKTYpPHBIE JJIEMEHTHI: Ha3BaHUE, TeMY, LIEJb, 3aJaud, pacueTHHIC
(opMyIIBI, KO MTPOTPaMMBI, OCIIIIIOIPAMMBI CUTHAJIOB.

«OTAMYHO» CTaBUTCS, €CIM CTYACHT AEMOHCTPUPYET 3HAHUS O METOAAX COICPKAaHMS,
0000IIeH s ¥ CHCTEMaTH3alluH MTPUBEJCHHOTO B 0TYeTe Marepuaia Ha ypoBHe 90-100%

«XO0pomIoy - €CIT CTYIEHT IEMOHCTPUPYET 3HAHHUS O METOJaX MOJTy4IeHUs, 0000MeHUS U
CHCTEMAaTH3aIlNH MMPUBEICHHOTO B OTYETE MaTtepuana Ha ypoBae 75-90%;

«Y IOBIIETBOPUTENBHO» - €CIM CTYACHT JEMOHCTPHUPYET 3HAHHUA O METOJAX MOIYYCHHS,
00001IIeHNe U CHCTEMAaTU3aIMN IPUBEACHHOTO B OTYETE MaTepuana Ha ypoBHe 50-75%;

«HeynoBneTBOpUTEIBHOY» - €CIIM CTYJCHT HE 3HAeT O METO/ax MoJIyuyeHHs, 0000LUIeHUs u
cucTeMaTH3aluy 0oJiee MOJOBHUHBI IIPUBEAECHHOIO B OTYETE MaTepuaa.

Pe3ynbpTaThl TEKyLIEro KOHTPOJS YCIIEBA€MOCTH OTPa)KaroTCs B JIMYHOM KaOHWHETe B
aBTOMAaTH3MPOBAHHON MH(OPMAIIMOHHOM cucTeMe.

Huskue pe3ynbTaThl TEKYLIETO KOHTPOJIS (OLEHKA «yIOBJIETBOPUTEIBHO» U HIKE) IPU
NPOBEIEHUM  NPOMEXKYTOYHOM  aTTecTalMM  MO3BOJISIIOT  3K3aMEHaTopy  3a/aBaTh
JIONIOJTHUTENIbHBIE BOMPOCHI 10 TeMe Ja0OpaTOPHBIX 3aHATHH, a TaKKe MOMHMO TEOPETHYECKUX
BOIPOCOB NpeylaraTh APyrue 3aJaHusl.

11.7. MeTonuueckue ykKazaHusi AJsl OOYYaroIUXCs MO MPOXOXKICHHUIO MPOMEXKYTOUHOM
aTTeCcTaluu.

[Ipomexyrounass  arrectauust  OOydYarOIIMXCSl — MPEAYCMAaTpUBAaEeT  OLEHUBAaHHUE
MPOMEKYTOYHBIX M OKOHYATEIBHBIX Pe3yNbTaToB oOydeHHs 1o auciuiuimHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLIEHKH 3HAHWH, MOJY4YEHHBIX OOydJaroluMcs B IIpolecce
U3y4YeHHs BCeH AMCLUIUIMHBI MM €€ YaCTH, HaBBIKOB CaMOCTOSTENbHON paboThl, CIOCOOHOCTH
OPUMEHATh UX JUISL PELIeHUs MpaKTHYeCKHX 3ajJady. OK3aMEeH IPOBOAMUTCS B MEPUOJ
9K3aMEHAIIMOHHOM CEeCCHM U 3aBEpIUAeTCs aTTECTAl[MOHHON OLEHKONW «OTJIMYHOY», «XOPOIIOY,
«yJIOBJIETBOPUTEIBHOY», «HEYAOBIETBOPUTEILHOY.



Jluct BHECeHUs U3MEHEHHH B pabovyIo NporpaMmy AUCLUILITUHbI

JlaTa BHeceHUs
W3MCHCHHUH U
IOIIOJTHEHHUH.

IToanuck BHECIIETO
H3MEHEHUS

Copneprxkanue I3MEHEHUN U TOTIOJTHEHUH

Hata u No
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