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AHHOTaIUs

Hucuunnmuna  «[IporpammupoBaHre  BCTPOCHHBIX  MNPUIOKEHHUI»  BXOAUT B
o0pa3oBaTeNbHYI0 TPOrpaMMy BBICIIETO 00pa3oBaHUsi — TporpamMmy OakajgaBpuaTa IO
HampaBiieHuto  noarotoBkw/  cnemuanbHocTH  09.03.04  «lIporpamMmHas — MH>KEHEPHS»
HanpasiieHHOCTH «IIpoekTupoBaHMe NporpaMMHBIX cucTteM». JlucuuiumHa peanusyercs
kadeapoi «Ne43y.

JlucuuiuinHa HaneneHa Ha (P OpMHUPOBAHKE Y BBITYCKHUKA CISIYIOIIUX KOMIETECHIIUI:

[IK-2 «CnocoOGHOCTh BIAJAETh METOIOJOTHEH MPOrpaMMHON HWHXKEHEPUH IIPHU
MIPOCKTUPOBAHUH MPOrPAMMHBIX CUCTEM PA3TUYHOTO HA3HAUCHUS»

CopepxaHue IUCHUIUIMHBI OXBaThIBAa€T KPYT BOIPOCOB, CBS3AHHBIX C H3yYECHUEM
OpraHM3aly IIPOrPaMMHOIO O0ECIIEUEeHUs] BCTPAUBAEMBIX CHUCTEM, IIOJIYYEHMEM 3HaHUH, O
CTPYKTYype, GYHKIMSAX U OCHOBAX NMPOTrpaMMHUPOBAHUS MUKPOKOHTPOJLIEPOB.

[IperoaBanre MUCHMIUIMHBI TPEAyCMaTPUBAET CleAylomue (OpMbI OpraHHU3aLUN
yueOHOro mpoiiecca: JIeKIUU, 1a00paTopHble padoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
pabota 00yuaromerocs, KypcoBoe npoeKTHPOBAHUE.

[IporpaMMoii IUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTalHs B popMe dK3aMeHa.

OO0miasi TpyAOEMKOCTh OCBOEHUS JMCLUHUILIIMHBI COCTaBISET 7 3a4eTHBIX €IUHUIl, 252
yaca.

SI3bIK 00yUYeHUs IO JUCHUILTUHE KPYCCKHI»



1. TlepedyeHb MIAHUPYEMBIX PE3yIHTATOB OOYUEHUS IO TUCIUTUIMHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

[enpto M3y4eHHS] MUCHUIUIMHBI SBISETCS MOJNydeHHE OOYYarOIUMUCA HEOOXOIUMBIX
HABBIKOB Pa3pabOTKH MPOrPaMMHOT0 00eCIedeHHs] BCTPOSHHBIX CUCTEM, IOJTy4YeHHUEM 3HAHUN O
CTPYKType, QYHKIUSX M OCHOBAX MPOTPaMMHUPOBAHUS MHUKPOKOHTPOJUIEPOB, YTO IO3BOJISET
pelaTe BOMPOCHl aHanu3a (PYHKUMOHUPOBAHUS MPOrPaMMHOTO OOECHedeHHs] BCTPauBaEMBIX
CHUCTEM.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opmMupyemMond  ydaCTHUKaAMH
00pa3oBaTesibHBIX OTHOIICHUM, 00pa30BaTeIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX Pe3yIbTATOB OOYUCHHS 11O JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYYAIOUIUICS IOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIIETEHIMSIMH WM WX YacTaMHu. KoMneTeHIMN U MHAUKATOPbl X JOCTHKEHUS TPUBEJICHBI B
tabnuue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHIUKATOPOB MX JOCTHXKCHHS

Konn
Kareropus (rpynna) Ko u HauMeHOBaHKE UHAMKATOPA JOCTUKECHUS
HaMEHOBAHUE
KOMIIETEHIIUHA KOMIIETEHIIUU
KOMIETEHIINHU

[1K-2.3.1 3HaeT MeTO bl MPOEKTUPOBAHU,
TECTUPOBAHUS U COMPOBOXKICHUS TPOrPAMMHBIX
[TK-2 CriocoOHOCTh | CUCTEM pa3iMYHOTO Ha3HAUEHHUS Ha BCEX dTarnax

BIIAJICTh YKU3HEHHOTO IHKJIa
METOJI00THeH [IK-2.¥.1 ymeer npuMeHATh METO0JIOTUU
MIPOrpaMMHOI MPOCKTUPOBAHMS, TECTUPOBAHUS U
[IpodeccuonanbHbie porp p p ’ P
WHXEHEPUH IIPU CONPOBOXKACHUS IPOrPAMMHBIX CUCTEM
KOMITETCHIINH
MIPOCKTUPOBAHUH Pa3IMYHOTO HA3HAYEHUS HAa BCEX ATarax
MPOrpaMMHBIX KU3HEHHOTO IHKJIa
cucreM paznuydoro | [1K-2.B.1 Birageetr HaBbIKaMu UCIIOIH30BAHUS
Ha3HA4YEeHUS METO/IOB U CPEACTB MPOECKTUPOBAHUS

MPOrPaMMHOTO 00ecreueH s, TPOrPaMMHBIX
uHTEepdeicoB 1 6a3 TaHHBIX

2. Mecro nucuumimzsl B cTpykType Ol

JucnurninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:

— «Madpopmartukay,

— «/luckperHas MaremMaTuKa»,

— «OCHOBBI TPOrPaMMHUPOBAHUSI,

— «AJNTOPUTMBI U CTPYKTYPBI TaHHBIX»,

— «Apxutekrypa 9BM u cucrem».

3HaHMs, TOJMyYEHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW HUCUUIUIMHBI, WMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IPU U3YUEHUH IPYTUX AUCLMILINH:

— «[IporpamMmupoBanre MOOUIIBHBIX YCTPOHCTBY.

3. O0BeM U TPYI0EMKOCTh TUCIIUILIMHBI
JlanHple 00 oOmemM o0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4eOHOM
paboThI 1O TUCHUIUIMHE (M pacipeielieHue 3TOW TPYJO0EMKOCTH IO CEMecTpaMm) Mpe/ICTaBICHbI B
tabnure 2.

Ta6muma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI




TpynoeMKocTh 1o
Bun yuebHo# paboThI Bcero ceMecTpam
Ne8
1 2 3

Oowan mpyooemKocmp OUCYUNTUHBL, 7/952 7/952
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 16 16
Ayoumopnuie 3anuamus, BCEro 4yac. 24 24
B TOM YHCJIE:

nexuun (JI), (gac) 8 8

npaktudeckue/cemunapckue 3anstus  (113), 4 4

(gac)

naboparopusie padbots (JIP), (dac) 12 12

KypcoBoii mpoekT (padota) (KII, KP), (dac) * *

9K3aMeH, (Jac) 9 9
CamocmoamenvHas paboma, Bcero (4ac) 219 219
Buo npomesicymounoin ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

P} o
IIpumedanue:  kaHaMAATCKHI 9K3aMEeH
* - gackl , HE BXOJIIUE B ayTUTOPHYIO HATPYy3Ky

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpenenenue TpyI10€MKOCTH TUCIUILIAHEI 10 pa3eiaM v BUAaM 3aHATHH.
Pa3nenpl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IIPUBEICHBI B Ta0IuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUILITHHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (dac) (gac)
Cemectp 8

Paznen 1. ApxuTekTypa BCTPOEHHBIX CUCTEM.
Tewma 1.1. OcHOBHBIEC IOHATHS W TIPUHIIATIBI 2 4 30
MOCTPOEHUS BCTPOEHHBIX CUCTEM.

Paznen 2. IlpuHUUIIBI TPOrpaMMUPOBAHUS
BCTPOEHHBIX MPUIOKEHUI.

Tema 2.1. IIpuHUIKIIBI TPOTPAMMHOTIO YIIPaBICHUS 4 6 86
HOoJCCTeMaMHi MUKPOKOHTPOJLIEPA.

Paznen 3. Mexanusmbl opranuzanuu paboThl
BCTPOCHHBIX TPUIIOKEHHH.

Tema 3.1. OcHOBHBIEC MOAXOBI K 2 6 26
MIPOTPaMMHUPOBAHUIO BCTPOCHHBIX CHCTEM.

BrlnonHeHNE KypcoOBOro NpoeKTa 0 77
Hroro B cemectpe: 8 4 12 219
Utoro 8 4 12 0 219

IIpakTrueckass IOATOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
oOydJarlolmuMuUCs  OMNpeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCcCHOHATIBHOMN 1S TeTbHOCTBIO.




4.2. CopaepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI.
ConeprkaHue pa3/ieioB U T€M JICKIIMOHHBIX 3aHATHI IPUBEACHO B TAOIHIIE 4.

Ta6ymma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep
paszznena

HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

1

APXHUTEKTYpa BCTPOEHHBIX CHCTEM.
Tema 1.1. OCHOBHBIE OHATHUS U IPUHIUIIBI IOCTPOEHUSI BCTPOEHHBIX CHCTEM.
Jlexuust Nel. OOuye moHATHS MPOSKTUPOBAHUS U POTPAMMHUPOBAHUS BCTPOCHHBIX
cucreM. [IpoexkTupoBanue BcTpanBaeMbIx cucteM. [IporpaMmHuas mojenb,
apXUTEKTypa CUCTeMbl KoMaH 1, MoJielb nmamsiti ARM Cortex-M.

IpUHIHUNBI MPOrPAMMHPOBAHNS BCTPOEHHBIX MPUJIOKEHH .
Tema 2.1. IIpuHIUIBI TPOTPaMMHOTO YIIPABICHHS MTOICUCTEMaMH
MHUKPOKOHTPOJLIEPA.
Jlexumst Ne2. Opranuszanus nuauid nopta BBoaa/Beioga (GPIO). [loxcucrema
taktupoBanus u copoca MK STM32F3x (RCC).
Jlexuus Ne3. Cucrema npepsiBanuil. KoHTposuiep BI0KEHHBIX BEKTOPHBIX
npepsiBanuil (NVIC). Cuctemnsiit Taiimep SYSTICK.

MexaHu3Mbl Opranu3anuu padéoTbl BCTPOEHHBIX PUIIOKEHM.
Tema 3.1. OcHOBHBIE MOAXOABI K IPOIrPaMMHUPOBAHNIO BCTPOCHHBIX CUCTEM.
Jlexuust Ne4. OCHOBHBIE MOJIOKEHHSI METO/1A CTPYKTYPHOT'O IPOEKTUPOBAHUS.
ABTOMaTHOE nIporpammupoBanue. [IoHsTHE MyIBPTH3a1a4HON CUCTEMBI,
BCTpauBaeMoit oneparuonHoi cucremsl (OC).

4.3. TlpakTtuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/Ie 3aHATUSA U UX TPYJOCMKOCTDb

N3 Hux No
Dopmsbl .
Ne . TpynoeMKOCTh, | IPaKTUYECKOH | pa3aena
Tembl IPaKTUUECKUX 3aHATUH | MPaKTHYECKUX
/o o (dac) MMOATOTOBKH, | JUCITHIT
3aHATUN
(dac) JIVHBI
Cemectp 8
1 | U3yuyenue nudpoBoro O3HakoMJIEHHE 4 1
ocmutorpada v 0TJIAIOYHOTO | 00YyJaroIUXCs
komiuiekra. Hactpoiika u C arnmaparypou
MOPSAZIOK pabOTHI € u
MHTETPUPOBAHHON cpenoi MPOTrpaMMHBIM
paszpabotku MDK Keil obecrieueHueM.
pVision, U3y4eHHe CpelICTB
OTJIa/IKH.
Bceero 4

4.4. JlabopatopHble 3aHATUS




Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHUIE 6.

Ta6ymmia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

W3 aux Ne
Ne HaunmenoBanue nabopaTopHbIx paboT TpynOEMKOCT®, | IPAKTMYCCKOH | pasaena
/o (gac) MOJATOTOBKH, | JHMCIIHII
(gac) JIMHBI
Cemectp 8
1 | U3y4yeHue npuHIMIIOB IPOrPaMMHOI 6 2,3
HaCTPOMKH MOJACUCTEMBI ITPEPHIBAHUI
MUKPOKOHTpOJLIEpA.
2 | OcBoeHUE MPUHITUIIOB ABTOMATHOIO 6 2,3
MIPOrpaMMHUPOBAHUS KaK MEXaHU3Ma
YIpaBJICHUS TOJICUCTEMaMH
MUKPOKOHTPOJLIIEpA.
Bcero 12

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOThI

Lenp KypcoBOro mnpoekrTa: IMOIYYEHHE NPAKTUYECKUX HABBIKOB IPOrPaMMHUPOBAHUS
OCHOBHBIX JJIEMEHTOB BCTPAaMBaEéMbIX NPUIOKEHUH B XOA€ pa3pabOTKU BUPTYAIbHOTO
MPOTOTUIIA YCTPOUCTBA.

YacoB npakTrueckoi noarotosku: 0.

[IpumepHBbIe TeMBI 3a/laHUi HAa KypCOBOM IPOEKT IpuBeneHbl B pasaene 10 PIT/I.

4.6. CamocrosrenbHas padoTa 00yJaronmxcs
Bunbl camocTosiTenbHOM paboThI U €€ TPYJOEMKOCTh ITPUBEICHBI B TadIHIe 7.

Tabmuna 7 — Bunel caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 8,
Bua camocrositensHOM paboThI

qyac qac
I 2 3
3yueHne TEOPETUYECKOTO MaTepHaa 102 102

qucturaHbl (TO)

KypcoBoe npoextupoanue (KII, KP) 77 77

Pacuerno-rpadpuueckue 3ananus (PI'3)

Beimonnenue pedepara (P)

[ToaroroBka K TEKyIIeMy KOHTPOJIIO

ycneBaemoctu (TKVY) 28 28
Jomamuaee 3amganne (/13)
KontposbHble paboTsl 3a04HKuKOB (KP3)
IToaroToBka K MpoOMeEKyTOYHOU 12 12
arrectanuu (I1A)

Bcero: | 219 219

5. Ilepedenp y4eOHO-METOAMYECKOTO OOECTIEUEHHUS
JUISL CAMOCTOSITEIbHON pabOoThl 00YYarOIIMXCs O JUCIUILINHE (MOIYIIIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00y4aromuxcs yKa3aHbl B
. 7-11.




6. IlepedeHb neyaTHBIX U JIEKTPOHHBIX Y4EOHBIX U3/IaHUH
[lepedyeHpb neYaTHBIX U SJCKTPOHHBIX YYEOHBIX U3aHHI MTPUBEICH B TaOIHIIE 8.

Tabmuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
9K3EMILISPOB B
[udp/ bubnuorpaduueckas ccpiika OubmoTexe

URL anpec (kpome
ANEKTPOHHBIX
IK3EMILTSIPOB)

https://urait.ru/bc | Oroponuuxos, 1. H. MukpomnpoueccopHas TEXHHKA:
ode/453337 BBeneHue B Cortex-M3: yueOHOe mocodue aiist By3oB / U.
H. OroponnukoB. — Mocka: U3gatensctBo FOpait,
2020. — 116 ¢. — (Bpicmiee o6pa3oBanue). — ISBN
978-5-534-08420-7. — Texkcr: anexTponHsbIi // IBC
FOpaiit. — URL: https://urait.ru/bcode/453337
https://e.lanbook. | xxo3ed, 0. SAnpo Cortex-M3 komnanuu ARM. [TonHOE
com/book/69941 | pykoBoacTBo: pykoBoacTBo / FO. J[xxo3ed; nmepeBos ¢
anrmiickoro A. B. EsctudeeBa. — Mocksa: [IMK
[Tpecc, 2012. — 552 ¢. — ISBN 978-5-97060-307-9. —
Tekct: aneKTpoHHBIH // JIaHb: 3EKTPOHHO-

oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/69941
https://znanium.c | bappert, C. ®. BctpauBaembie CUCTEMBI.

om/catalog/produ | IIpoexTupoBanue Npua0KEHUN HAa MUKPOKOHTPOJLIIEPAx
ct/406520 cemeiictBa 68HC12 / HCS12 ¢ npumenenuem s3bika C
[DnexTponnslii pecype] / C. @. bapperr, . k. [Tax. -
Mocksa: JIMK mnpecc, 2010. - 640 c. - ISBN 5-9706-
0034-2. - Tekcr: anextponHsbIi. - URL:
https://znanium.com/catalog/product/406520
https://e.]lanbook. | Kmtouapés, A. A., Kouun, K. A., Domenkosa, A. A.
com/book/341030 | IIporpamMmmupoBanre MUKpOKOHTpoJuiepoB STM32: yueb.
nmoco6ue. — CI10.:I'VAII, 2023. — 196 c. - ISBN 978-5-
8088-1829-3. - Tekct: a51eKTpoHHBIH // JIaHb:
ANEeKTPOHHO-O0nOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/341030

7. IlepedeHb 3MEKTPOHHBIX 00Pa30BaTENBLHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «IHTepHEeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB MH(pOPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JTUCLUIUINHBI
npuBezieH B Tabnuue 9.



Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HanmenoBanue
https://softwar.ru/programmirovanie/868-keil- Keil MDK-ARM Development
mdk.html Software (OecrutatHas Bepcusi)
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- [Iepeuenb JOKyMEHTAIMKU Ha
microprocessors/stm32f303vc.html#documentation | mukpoxonTpoiep STM32F303VC
https://www.st.com/en/microcontrollers- [lepeuenp fOKyMeHTalMM HA
microprocessors/stm32f103c8.html#documentation | mukpokonTposuiep STM32F103C8

8. Ilepeuenb MH(OPMAITIOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHr mpoOrpaMMHOTO OOECIIEYCHUS, HCIIOJIB3YEeMOro TPH OCYIIECTBICHUU
00pa3oBaTEILHOTO MPOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 MPOrPaMMHOTO OOecIieueHHs peicTaBieH B Tadmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /i HaumenoBanue
1 Onepannonnas cucrema Microsoft Windows
2 Keil MDK-ARM Development Software (OecriiaTHast Bepcusi)
8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX pu

OCYILIECTBIICHIUH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE
[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas O6a3a
CocrtaB MaTepUaTbHO-TEXHUYECKOMW 0a3pl, HEOOXOAMMOW Uil  OCYIIECTBIICHUS
00pa30BaTenbHOTO Mpoliecca Mo JUCIUILINHE, TpecTaBlieH B Tabmumel 2.

Ta6muma 12 — CoctaB MaTepuaIbHO-TEXHUUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)

MynsTuMeanitHas TEKIIMOHHAS Ay AUTOPHUS

2 | CnenuanusupoBaHHas 1aboparopust «MHUKPOIPOIECCOPHBIX
CHCTEM

3 | Ortnanounsiit kommiekt Open32F3-D

10. OuenouHble CpeACTBA I MPOBEACHUS MPOMEKYTOYHON aTTECTAllKU
10.1. CocTaB OLEHOYHBIX CPEACTB JJIsI MPOBEICHUS MPOMEKYTOUHON aTTecTaluuu
00ydJaronuxcs mo IMCUUILIMHE TTPUBEIeH B Tabnwuie 13.




Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluu

Buza npomexyTo4HOM arrecTanuun IlepedyeHb OLICHOUYHBIX CPEACTB
OK3aMeH Crucok BONPOCOB K IK3aMEHY;
3amauu;
TecTsl.
BrinonHenue KypcoBoro npoexra DKcrepTHasi OIIEHKAa Ha OCHOBE TpeOOBaHMIA K
COJIEP’)KaHUIO KYPCOBOI'O ITPOEKTA.

10.2. B kadecTBe KpHTEpHUEB OIEHKH YpOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0yJYaIONIUMUCS MPUMEHSETCS S5-0aTbHas MIKaia OlEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6amnpHas mKana — MOAYJIBHO-PEHMTHHTOBOM  CHCTEMBl  YHHUBEPCUTETa,  IMpaBHIIA
MCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETECHITHIH

OreHKa KOMITETEHITUN

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITHI
5-0aJuTbHA KA P p (bopup

— oOyyaromuiicss TiyO0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITCIIbHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPT'YMEHTUPYET BBIIIBUTACMbIC UM HICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3Jaraer €ero, ONUpasCh HA 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyJarouiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpynaHsieTcs: B GOpPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIeIMAIM3UPOBAHHBIX MOHSITHIA.

«yZI0BJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MarepHaa;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH TIPpo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS;

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUsI WM UHBIE MaTEePUAIbI.
Bomnpocs! (3agaun) asns 3K3aMeHa mpeicTaBieHbl B Ta0uie 15.




Tabmuia 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne
n/n

Ilepeuens BonpocoB (3a7a4) A1 3K3aMeHa

Kon
WHIUKATOpa

1.

[TonsiTue BcTpanBaeMoi CUCTEMbI. THUITBI BCTpAaUBAEMBIX CUCTEM U UX
XapakTepHbIC OTJIMYUS OT OCTANIbHBIX cucTeM. [loHsATHE TpOrpaMMHOTO
ynpaieHus. [I[puHIune TpOorpaMMHOTO YIpaBlIeHUS.

I1K-2.3.1

O6mas hopMynHpoBKa 3aa91 TPOSKTUPOBAHMSI BCTPOCHHOMN CHCTEMBI.
[Tpo6ieMbl pu MPOEKTUPOBAHUU BCTPOEHHBIX MpuiioxeHuit. CTpykTypa
rpouecca NpOeKTUPOBAHUS BCTpauBaeMou cuctemsl. [lonstue
MukpokoHTpoiiepa (MK) u ero Mmecto cpenu BeIYucIuTENeH. Mapimpyt
cosnanus [10 MK.

[IK-2.3.1

[ToHsATHS: apXUTEKTYpa BBIYMCIUTEIBHOW CUCTEMBI, TIPOIIeccopa,
TakTUpoBaHwusl. ['apBap/cKas apXUTEKTypa ¢ PeIyIHPOBAHHON CUCTEMOM
komang (RISC).

I1K-2.3.1

ITonsTHE apXuTEKTYpa CUCTEMBI KOMaHI. [IpuHIIMI COBMEILIEHUS
onepanuii akagemuka C.A. Jlebenesa. [loHsTHE KPUTHUECKOTO MYTH
BBITIOJIHEHHS KOMaHbl. Ha3HaueHne ocHOBHBIX cTaauii konseiiepa RISC
rpoleccopa.

[IK-2.3.1

DIEMEHTBI apXUTEKTYPHI IIPOLIECCOPOB C TOUKH 3PEHUS IPOTPAMMUCTA.
[Tponteccop Cortex-M3/4, 610Kk-cxema mporeccopa, KOHBeHep KOMaH I,
[TonsTHe, apudMeTHKa C HACHIIIICHUEM.

I1K-2.B.1

[Tporpammuas monens mporeccopa Cortex-M3/4. Pexxumbl paboThI 1
cocrosHus npoueccopa Cortex-M3/4.

[IK-2.B.1

Monens mamsita nporeccopa Cortex-M3/4. Kapra mamsitu
STM32F303xC.OcHOBHBIE IMHBI IpoLieccopa. Apecanusi ¢ IpsIMbIM U
00paTHBIM NOPSAKOM OaMT.

[IK-2.B.1

Bunbr anpecannn. Crioco6sr agpecaruu npoueccopa Cortex-M3/4. biok-
cxema MK STM32F303xC. Ha3zuauenue nmoacucrem MK.

I1K-2.B.1

Cranpgaprusauus Bocnpuarus agpecanuu. Ctangapt CMSIS. Tunel
JAHHBIX, OIpeJieNeHHbIe cTanaapToM. O01acTh CTaHJapTU3aUK. Y POBHU
abcrpakuuu. Kommnonentst CMSIS B poekTe, uX CTPYyKTypa u
Ha3Ha4YCHHE.

ITIK-2.3.1

10.

[Toncucrema copoca u TakTupoBanus. Haznauenue pezonaropa,
npuMeHsieMbie TUTIH B aniekTpoHuke. [lonsitue HSI, HSE, LSI, LSE, PLL,
SYSCLK, HCLK wux HazHaueHue. HazHaueHune reseparopa onopHon
4acTOTHI ¢ ()a30BOM aBTOIMOACTPOHKON 4acToThl. CTPYKTypHas cxema
MOJACUCTEMbI TAKTUPOBAHMSL.

[1K-2.B.1

11.

[Toacuctema copoca u TakTupoBaHus. O0IIast cxeMa HaCTPOUKHU
PLLCLK, SYSCLK, HCLK. Peructpsl, ucroyib3yeMble JUisl HACTPOHKH.
Crpykrypnas cxema copoca MK. Haznauenue u mpuHIUn padoTh
CUCTEeMBI cOpoca.

[IK-2.B.1

12.

JluckpeTHbIe diIeKTprudecKkre curHaisl. [IoHaTHe 1ornyeckux
BXO0JI0B/BbIX0/10B. [10pTHI U cUTHaNIbHbBIE JIMHUU. J|BYXTaKTHBIN BBIXO/I,
CTPYKTypHasi CXxeMa, IpUHLIHUI (YHKIIMOHUPOBAHMUSI, TOCTOMHCTBA,
HEJOCTATKHU.

[K-2.3.1

13.

OHOTaKTHBIN BBIXOJ] C TACCUBHOM HArpy3KOH, CXema, MPUHIIMII
(GYHKIIMOHUPOBAHUS, JOCTOMHCTBA, HEOCTaTKU. COCTOSIHUE JIMHUMA
nuskoe (Low), Beicokoe (High), kondnukra (X), mnaBarotiee (7).
[TpuHIIUT UCTIONB30BAHUS Z COCTOSTHUS BBIXOJIA C OTKPBITHIM CTOKOM.
[loaTsiruBaroime pe3ucTopsl U UX HA3HAYCHHE.

[K-2.3.1

14.

CrpykTypHas cxema JuHAU opta BBoAa/BeiBoga MK STM32. [puniun
HACTPOHKH U paboTsl cxembl. Tpurrep LlImuara.

I1IK-2.B.1




15.

Pexxumbl paboTel muHul mopTa BBoa/BeiBojia MK STM32 u peructpsl ux
HACTPOUKHU.

[1K-2.B.1

16.

Cuctema npepbiBanuid. OnpeaeseHust: pepbIBaHuUs, 3ampoca
npepbIBaHmsl, 00pabOTUYHMKA MPEPHIBAHUS, BEKTOP MIPEPHIBAHHSI,
MIPUOPUTET MIPEPHIBAHUSI, COOBITHS, UCKITFOUCHHS. BUIbI TpephIBaHmiA.
W3nepxku B OpraHu3aliid CUCTEMbI IpepbiBaHuid. CUCTEMHBIE
uckirouenuss ARM Cortex_M3/4.

I1K-2.3.1

17.

KonTponnep BinoxxeHHbIX BeKTOpHbIX IpepbiBanuil (NVIC). Peructpsl
paspemienus u 3anpenienus npepbiBanuii NVIC. Peructpsl
ycTaHOBKH/cOpoca mpru3HaKa oTiaoxkeHHoro npepbiBanust NVIC.

[IK-2.B.1

18.

Y PpOBHU NpHOPUTETA, TPYIIIUPOBKA IPHOPUTETOB, PETUCTPBI HACTPOUKH.
BazoBeie cpencTBa koHpurypamnuu npepsiBanuii 6ndamorexku CMSIS.
[IporpamMMHBIE IPEPHIBAHMUSL.

I1K-2.B.1

19.

CucTeMHbIH TaiimMep, puHIMTI paboThl. PerucTpsl cucTeMHOTO Taiimepa.

[1K-2.B.1

20.

Pacmupennsiii konTposuiep npepbeiBanuii u coobituiit EXTI. biiok cxema,
Ha3HA4YCHUE, TPUHIIUAI PabOThI. PerucTphl pacmpeHHOTro KOHTpoJuIepa
npepbiBaHuii U coObIThiA. [lopsa0K HACTPOWKK BHELTHETO MPEPbIBAHUS C
Bxoja [IBB.

I1K-2.B.1

21.

ITonsaTue Talimepa. Buael TaiiMepoB, OCHOBHbBIE MOYJIU, IIPUHLUII
pabotsl, MecTo B cucTeme. biok-cxema 6azoBoro taitmepa STM32Fx,
OCHOBHBIE PETUCTPHI.

IT1K-2.3.1

22.

bnok-cxema Taiimepa o6miero HazHaueHus: STM32FX, ocHOBHbIE MOAYIH
1 ux HazHayeHue. CoeIMHEHUE TaliMEPOB B KACKAIHOM PEKUME, TaOIuIa
MEXCOCTMHCHUI TaliMEPOB.

I1K-2.B.1

23.

[TonsiTe MIMPOTHO-UMITYJILCHOU Moaysauuu curdana (LLIMM). Pabora
taiimepa B pexume [TTNUM.

[IK-2.3.1

24.

[Tpunumn paboTh! KUAKOKpUCTAIIINYECKUX IKpaHOB. [lonarne GRAM.
Cranpapt nporokona napauieasHod mussl Intel 8080. ®opmar PCX.

[IK-2.3.1

25.

KonTpomnep npsimoro noctyna k namsitu DMA. biok-cxema, pexuMbl
paboThl, pETUCTPBI HACTPOUKH KOHTPOJLIEpA.

[IK-2.B.1

26.

[TonsiTue naTEepdeiica. ACHHXPOHHBIN U CUHXPOHHBIN PEKUM Iepeadn
JAHHBIX. PexuMbl iepeiaun napaiesIbHOro Koaa co CTpoOupOBaHUEM, C
KBUTHPOBAHUEM.

[IK-2.3.1

27.

YHuBepcanbHblii acuHXpoHHbIH npuémonepenatyuk (UART). [Tpunuumn
pabotsl nepenarunka, npuéManka UART. dopmar Oaiita nanueix UART.
OCHOBHBIE PETUCTPBI YIIPABJICHUS.

I1K-2.B.1

28.

Uurepdeiic I°C, cxema NOIKIIOUEHHS K IIUHE, IPOTOKOJ MIMHEL BIok
cxema Moztynis I°C 8 STM32, perucTpbl HACTPOHKH PaOOTHI MOLYJIS.

[IK-2.B.1

29.

AHaoroBo-koj10Boe koxupoBanue curuanon. Kinaccuduxanus ALTIL
BriBosbl Teopemsbl KotenbHukoBa B.A. 115 GyHKIUI ¢ OrpaHUYEHHBIM
CIIEKTPOM.

ITIK-2.3.1

30.

MexaHu3Mbl yrpaBieHHs pecypcaMu MUKpoKoHTposiepa. [lonsarue
KOHEYHOro aBroMara. ABromarsl Mumu u Mypa. I'pad aBromara.
ITocnegoBarenbHOCTE pabOTHI aBTOMaTa Mypa B porpaMme.

IMK-2.3.1

31.

ABTOMaTHOE IporpammupoBanue. [loHsTHE TPOrpaMMHOTO KOHEYHOTO
aBTOMAaTa, BUPTYyaJIbHbBIE TaliMEPBhI, COOOIICHUSI.

[K-2.3.1

32.

OnepannoHHbIE CUCTEMBI peasibHOTO BpeMeHH. [lonaTue 3agaun, BUIbI
3agad OC. [ImanupoBanue 3aaa4 v ux coctogHus. @ynkuuu OC, noHsTHE
anpa. biok ynpaBneHus 3ajauell — Ha3HauY€HUE, CTPYKTYypa.

[K-2.3.1

33.

Paccunrtars k03¢ dUIIHEHTH HACTPONKU OJCUCTEMBI TAKTUPOBAHUS U
6a3oBoro taitmepa TIMX 17151 HaCTPOMKK MpepbrIBaHUS OT Taitmepa
Ka)X/Ibl€ 3 MUHYTBHI.

[IK-2.V.1




34. | Paccuntarh K03 HUIMEHTH HACTPOUKH TaliMepa ¢ pacIIMPEHHBIM IIK-2.V.1
¢dyukmonanom TIMx mnst Hactpoiiku IIMM curnana gacrotoii 720 'y u
koadurmentom 3anonmaenns kw=0,235. Hacrota TakTupoBaHuUs TakMepa
FCK_INT = FCK_PSC = 144 MTI'1.

35. | Ananmmtrdeckas GyHKIHS aHAJIOTOBOTO curHajia: e(t)=5*sin(2*pi*t) [K-2.VY.1

(cunTath B paananax). OCyleCTBUTh €r0 aHAJIOTOBO-KOJJ0BOE
koaupoBaHue Ha oTpeske [0;1] cexkynn, yactora nuckperusanuu S I,
BeNIMYMHA KBaHTa 1o ypoBHIO 0.2 B. Pa3psnnyto ceTky u crnocod
KOJMPOBaHUS B HEH BHIOpATh caMOCTOATENbHO. Pe3ysbTar 3anucarh B
BUI€ TaOJIHIIBI: IEPBBIN CTOJIOEI] aHAJIOTOBOE 3HAUEHHE, BTOPOH —
1u(POBON KOJ, TPETUH - MOTPEIIHOCTH KBAHTOBAHMSI.

Bormpocsr (3amaun) nis 3avera / qudd. 3avuera npeacraBieHsl B Tadauie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3auera / audd. 3adera

Ne i/m [Tepeuens BompocoB (3a1a4) ais 3a4dera / qudd. 3adera

Kon
WHIUKAaTOpa

Y4eOHbIM MJIJAHOM HE NPEAYCMOTPEHO

[lepeyenp TeM Ui KypCOBOTO TPOEKTHPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
npezcTaBieHsl B Tadbauie 17.

Tabmuna 17 — Ilepeyers TeM Juist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t

KypCOBOi1 paboThI

[TpumepHBIii IepedeHb TeM Ui KypCOBOTO TPOSKTHPOBAHUS/BBITIOIHEHHS

Jlormueckuii JIBOMYHBIN KaJIbKYJISITOP.

ApupMeTnuecKuii TBOMUHBIN KaJIbKYJISATOP.

Yacksl.

I'eneparop [IIMM cuHycOMIanbHOTrO CUTHANA.

Taiimep oOpaTHOro OTCUETA.

Tpanciarop uncia B kog Mopse.

[Tpuémuuk mudp B koge Mopse.

I"'eHepaTop NPsSIMOYTOJIBbHBIX UMITYJIbCOB.

bl R Pl Bl o

FI/IpJ'ISIHI[a nu3 8-Mu CBCTOJHOJ0B. praBHeHI/IC JABHKXCHHUEM OI'OHBKOB.

Bompocsl 1t mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTallii B BHUJIE TECTUPOBAHUS
npeJcTaBIeHbI B Ta0uie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOITPOCOB JJIsl TECTOB

Howmep CopnepxaHue Tecta Kon
WHIIKA

TOpa

1 HMucrpyknusi: [IpounTaiite TeKCT, BBIOEpHUTE MPABUIBHBIA OTBET. IK-

IIporpammHOe ynpaBieHUE 3TO: 2.3.1

1) To, 4ero Mbl XOTUM JIOCTHYb IIPU TOMOLIN YIIPABIICHUS;
2) ynpaBieHue paboTol CUCTEMBI IO 3a/IaHHOM MPOrpaMMe;
3) U3MEHEHHUE COCTOSTHUS 00BEKTa YIpaBICHUS;

4) Habop KOMaH B MUKPOIIPOILIECCOPHOU CHCTEME;




HMucrpyknusi: [Ipounraiite TeKCT, BEIOEpHUTE MPABUIIBHBIA OTBET.

IK-

3 kakoit mocienoBaTeIbHOCTH ATAllOB COCTOUT TPEXCTYIeHYaThIil KouBeiiep ARMv7? 2.B.1

1) BBIOOpKA, IEKOAWPOBAHNE, BHITOTHCHHE;

2) IeKoIMpOBaHHE, BRIOOPKA, BHIITOTHECHHUE;

3) BEHINONHEHHE, BEIOOPKA, IEKOJUPOBAHNE;

4) BBIOOpKA, BHIITOJTHEHNE, BHITIOJTHEHHUE;
Hucerpyknus: [IpounTaiite TeKCT, BEIOEPHUTE IPABIIIBHBIN OTBET. [IK-
Monenp npolieccopa ¢ TOUYKH 3peHHUs IPorpaMMucTa 0ObIYHO 00ecieunBaeT: 2.3.1

1) MopnenupoBanue pabOTHI MPOIECCOpPa HA YPOBHE B3aMMOJICHCTBHSI BEHTUIICH B

TE€YEHUH OJHOTO TaKTa;
2) MopenupoBaHUE MpOIieccopa Ha yPOBHE KOJOB ONepaltii HCTIONHAEMbIX KOMaH;
3) MoJenupoBaHKE MOJIb30BATEIBCKUX MEPH(EPUIHBIX YCTPOHCTB, 0TOOpaKaeMBbIX B
MaMsITH;

4) MonenupoBaHHUe pabOTHI MPOIECCOB B JIOTHYECKOH CHCTEME TTaMSITH;
Hucerpyknus: [IpounTaiite TeKCT, BEIOEPHUTE IPABIIIBHBIN OTBET. [IK-
Crek B MEKPOKOHTPOJUIEpPaX pa3MeIIaeTcs B: 2.B.1

1) II3Y;

2) O3Y;

3) @ mamarTy;

4) BaemHel namsaTy;
HNucrpyknus: IIpountaiite TeKCT, BEIOEpUTE MPABUIBHBIN OTBET. IK-
Yro Takoe «rouka Bxoaa» («Entry point») B npuioxeHuu? 2.B.1

1) MecTo, ¢ KOTOPOro HAYMHAETCS BHITIOJTHEHHE;

2) pacnonoxeHue GpyHKIuU main();

3) cawmpblil MaJeHBKHN anpec, coAepKaIuniicsa B 00pase porpaMMmEl;

4) wMecTO, I7ie KOMIIOHOBIIUMK XPaHHT JIOMOTHUTEIbHYIO0 HH(OpMALHIO;
Hucrpyknus: [IpounTaiite TEKCT, BEIOSPHUTE IPABIIIBHBIN OTBET. [IK-
Cornacao crarmapty AAPCS, 9To0BI 00eCcTIeYnTh ONTUMATHHYIO 3P PEKTHBHOCTE IPU 2.3.1
nporpamMMmupoBaHud Ha Cu, Kakoe MaKCUMaIbHOE KOJIMYECTBO apTyMEHTOB MOKET OBITh
nepesnano B GyHKIMIO?

1

2) 4

3) 3

4) 8
HNHceTpyknus: [Ipountaiite TekCT, BEIOEPUTE IPABHIBHBIN OTBET. IK-
B noxcucreme TakKTUPOBaHUS YMHOKEHHE YaCTOTHI OCYIIECTBIISAETCS MOLYIIEM: 2.3.1

1) HSE;

2) PLL;

3) HSIL

4) CSS;

5) LSE;
HHceTpyknus: [Ipountaiite TekCT, BEIOEPUTE IPABIIBHBIN OTBET. IK-
WHTepBas BpeMeHH MeX Ty MOTHATHEM CUTHAJIa 3alIpoca BHELTHETO IPEPhIBaHMUS, 10 IEPBOM 2.3.1

BBIOOpPKH KOMaHABI 00pab0TYMKa MPephIBaHMUS, HA3bIBACTCS:
1) Bpewms peaxkunu cuctemsl npepbeiBanus (Interrupt Latency);
2) mupuopwuret npepsiBanus (Interrupt Priority);
3) obcmyxxuBanue 3agaun (Service thread);
4) Bpems otkinka (Response time);




HMucrpyknusi: [Ipounraiite TeKCT, BEIOEpHUTE MPABUIIBHBIA OTBET.
B xontpomnepe npepsiBanuii (NVIC), korma mocTymmi 3alpoc Ha IpepbIBaHue, HO €IIé He
o0OpabaTbIBaeTCs, OH HAXOAUTCS B KAKOM M3 CIIEAYIOIINX COCTOSHHN?

1) neaktuBHO (Inactive);

2) axTtuBHO (Active);

3) otnoxeno (Pending);

4) otkmoueHo (Disable);

K-
2.3.1

10

HUHcrpyknus: [IpounTaiiTe TEKCT, BEIOCPUTE MPABIIBHBIN OTBET.
PazpsinHocts cuétunka cuctemuoro taitmepa (SYSTICK):

1) 8 our;

2) 16 owur;

3) 24 Owura,

4) 32 owura;

IK-
2.B.1

11

HNucrpyknus: [IpounTaiite TekcT, BBIOEpUTE TPaBUIIbHBIE BAPUAHTHI OTBETA.
CyTL IMpUHIHUIIA TPOTPAMMHOTO YIIPABJICHUA 3aKII0OYACTCA B CJICAYIOLICM:

1) nporpamMma 3apaHee COCTaBJIACTCA U BBOAUTCA B BBIYUCIUTCIIBHYIO MAllIMHY, ITOCJIC
3TOro BCé PCUICHUEC BBITIOJIHACTCA MaIlHON ABTOMAaTHYCCKU,

2) BCE€ BBIYHUCJICHUS, TPECANTMCAHHBIC AJITOPUTMOM, JOJIKHBI OLITH MpEACTaBJICHBI B BUJEC
IIporpaMMmBel, cocmameﬁ 13 IOCJIEAOBATCIIBHOCTHU YIIPABJIAIOIINX CJIOB-KOMaH/{
BBIUHCIINTEILHON MaIlluHBbI;

3) B pa3meneHNH GYHKIMHA YIIPaBICHUS U HA UX OCHOBE MTOCTPOCHHS CTPYKTYPEI
Y1paBJICcHUA BBIYHCIUTSILHON MaIlIWHBI;

4) BCC BBIYHCJIICHUS, AOCTATOYHO IPEACTABUTh B BUIC OJIOK-CXEMBI U IIpUKA3aThb
BBIUHUCIIMTCILHON MAIIMHE UX BBITNIOJTHUTD,

5) mnporpamma NopoXkAaeTcsi MalIMHON U KOPPEKTUPYETCSl B 3aBUCUMOCTH OT IOTOKa
BXOOHBIX JAHHBIX;

K-
2.3.1

12

HNucrpykuus: [IpounTaiite Tekct, BbIOEpUTE TPaBUIIbHBIE BAPUAHTHI OTBETA.
MHUKpPOKOHTPOJIIEPH!, 10 HA00PY MHCTPYKIUH, AesATCA Ha:

1) RISC;

2) CISG;

3) DSP;

4) MIPS;

IK-
231

13

HNucrpykuus: [IpounTaiite Tekct, BBIOEpUTE IPaBUIIbHBIE BAPUAHTHI OTBETA.
Bri6epure npaBuIbHBIE YTBEPKACHUS:
1) mamsate SRAM nocTpoeHa Ha TpHUITEpax;
2) mamsiate SRAM mMmeet Ooplee OBICTPOICHCTBIE IO CPaBHEHHUIO ¢ maMsAThio DRAM;
3) mnamare SRAM nocTpoeHa Ha KOHAEHCATOpax;
4) mamate SRAM mmMeeT OONBIITYIO ITIOTHOCTH ITO CPaBHEHUIO ¢ mamATeio DRAM;
5) mnamare DRAM noctpoena Ha Tpurrepax;

MK-
231

14

HMucrpyknus: [IpounTaiite TeKCT, BEIOEpUTE NMPaBUIbHbIE BAPUAHTHI OTBETA.
TaxToBEII TeHepaTOp MUKpOKOHTpoJutepoB STM32 HSE moxer paboTath:

1) c BuemHum curnanom st FLASH-namstu nporpamm;

2) C BHEUTHHM KBapIEBbIM/KEPaMHUECKIM PE30HATOPOM;

3) C BHEUTHMM CHTHAJIOM CHHXPOHH3AIINH;

4) c BuyTpenHei RC-nenoukoif;

5) ¢ BHYTpEHHHMM KBapIEBbIM/KEPaMHUUECKUM PE30HATOPOM;

K-
2.3.1
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HNucrpykuus: [IpounTaiite Tekct, BRIOEpUTE MPABUIIbHBIE BAPUAHTHI OTBETA.
Pacmmpennsiil koHTpOIUIep npepbBannii 1 coosTuil (EXTI), BO3MOXKHO 7T HACTPOUTH
IIpepbIBaHUE OT BHELHEN BXOJHON JIMHUU:

1) na m3meneHue ypoBHs curHasiac '0'B'l";

2) Ha u3MeHeHHe ypoBHsA curHanac'l'B'0';

3) Ha ycTaHOBMBIIEICA yPOBEHb CUTHAJIA B cOCTOsIHUE '1';

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

5) Ha UCYE3HOBEHHE BXOJHOIO CUTHAINA;

IK-
2.3.1




16

Nucrpyknus: [IpounTtaiite TEKCT, BRIOEPUTE IPABUIIHLHBIC BAPUAHTHI OTBETA.
PerucrpoBas maMaTh MUKPOKOHTPOJIIEPOB BKIIIOYAET:

1) peructpsl 00LIET0 HA3HAYEHUS;

2) perucTpsl CUCTEMBI IPEPHIBAHUIL;

3) perucTpsl ynpapiaeHHs IOPTaMU BBOJa/BbIBOJIA;

4) peructpsl cratuueckoro O3V

5) PEerucTpsl CnenuaabHOrO Ha3HAUCHNUS,

OrtBerT:

IK-
2.B.1

17

HNucrpyknus: [IpounTaiite TekcT, BBIOEpUTE TPABUIIbHBIE BAPUAHTHI OTBETA.
Tpurrep llImurra:

1) wucnomne3yercs Uist IPOrpaMMHUPOBAHHUS BHIBOJOB Kak Ha BXOJ, TaK M Ha BBIXOZ;

2) wucmoNB3yeTcs BO BXOTHBIX Oy(epax Ha BCeX TMHHUAX IIOPTOB B/B;

3) mpeoOpa3yeT BXOJHOH CHT'HAJ MPOU3BOJIEHON (POPMBI B CHTHAJI, TPHHUMAIOIINH 1Ba

CTaHIApTHHIX ypoBHA ~0” 1 “17;
4) mpeobpa3yeT TUCKpeTHHIN BXoxHOU curHan ’0” u “1” B HENIpepBHIBHBIN;
5) cTaTHYecKas XapakTepucTHka Tpurrepa LlIMuTTa HE UMeeT MeTIIo0 TUCTePE3nCa;

K-
2.3.1
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HNucrpykuus: [IpounTtaiite TekcT, BRIOEpUTE MPABUIIbHBIE BAPUAHTHI OTBETA.
Bribepute pexxuMbl, B KOTOPbIE MOTYT OBITH HACTPOSHBI IMHUH MOPTA B/B:

1) BBIXOna;

2) BXoja;

3) anbpTepHATUBHON (QYHKLMH;

4) aHaJOTOBBIN BXOJ/BLIXO/;

5) OIHOTaKTHBIN BBIXOJ C MACCUBHOM Harpy3Koi;

6) yCHIMTENb MOLHOCTH C TPAHC(HOPMATOPHBIM BBIXOIOM;

7) BBIXOJA C ONTHYECKOM pa3BsI3KOM;

IK-
2.B.1
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HNucrpykuus: [IpounTtaiite Tekct, BRIOEpUTE MPABUIIbHBIE BAPUAHTHI OTBETA.
Kanp narnsix uatepgeiica UART cocront u3:

1) OuTOB HAHHBIX;

2) crapTt/cTor OHUTOB,;

3) Owuta 4€THOCTH;

4) OuTa CHHXpOHH3AILINH;

5) Owura omInuoOKH;

6) OuTa MOATBEPKIACHMUS;

K-
2.3.1

20

HNucrpykuus: [IpounTaiite Tekct, BbIOEpUTE TPaBUIIbHBIE BAPUAHTHI OTBETA.
VYkaxure JIMHUH, UCTIONIb3yeMble naTepdeiicom 12C:

1) SDA;

2) SCL;

3) MOSIL

4) MISO;

5) Rx;

6) Tx;

IK-
231
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HNucrpyknus: [IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE.
Jl1s akpoHMMa MMOACUCTEMBI MUKPOKOHTPOJIIEPA, YKa3aHHOTO B JIEBOM
CTOJIOIE, YKAKUTE COOTBETCTBYIOIIEE 3HAUCHHE, YKa3aHHOE B IPaBOM CTOJIOLE:

A GPIO 1 TOJICHCTEMA TAKTUPOBAHUS M cOpoca

B DMA 2 | uaTepdeiic BBoIa/BHIBOAA

C DAC 3 | KOHTpOJUIEp MPSMOTO JOCTYIIA K ITaMSITH
D RCC 4 | mupo-aHaIOTOBBIH ITpeoOpa3oBaTeh

E PLL 5 | da3oBas aBTOMOACTpPOIKA YACTOTHI

IK-
2.B.1




22 HWnacrpyknms: [IpounTaiiTe TEKCT U yCTAHOBUTE MOCIEI0BATENBHOCTb. K-
3anuimTe COOTBETCTBYIONTUH TOPSAIOK pabOTHl MEXaHU3Ma TPEPHIBAHMS 2.3.1

1. ycranoBka ¢uara coOOBITHS;
2. cOpoc uara coObITHS;
3. mpoBepKa, pa3peuieHo I MpephIBaHNE 110 3TOMY COOBITHIO;
4. coObITHE;
5. o00paboTka mpepsiBaHMs U cOpOC uiara 3ampoca Ha IPEPHIBAHKCE;
6. ycraHoBKa (hiara 3amnpoca Ha IpepbIBaHUE;
23 HMucrpykuus: [IpounTaiite TEKCT, BRIOSpUTE NMPABUIBHBIN OTBET U 3anumuTe | HK-

APTYMCHTHI, O6OCHOBI>IB8,IOHII/IC BBI60p OTBETA. 231

B KAKOM peXMMe nepenadu padoTaet untepdeiic I°C — acMHXpOHHOM UIH
CUHXPOHHOM.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarOIIUXCs 3a09HOU (hOPMBI
oOydeHus1, IpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne /i ITepeueHb KOHTPOJIBHBIX PAaOOT

He npenycmotpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIAE  INPOLENYphl  OLEHUBaHUSA
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIMX NOPSAAOK M IPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meronuueckue ykazaHus JUIsl OOyJarOIIMXCS IO OCBOCHHUIO JUCITUTITUHBI

11.1. Meronnyeckue yka3zaHus Uil OOyYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPONMHOE, CHUCTEMHOE,
ry0OKoe U SCHOE H3JI0KeHue yueOHoro marepuana. Ha3HaueHue cCOBpEMEHHOM JIEKIMH B
paMKax JIUCHMIIIMHBI HE B TOM, YTOOBI MOJIYYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUU
(GyHIaMEeHTalbHbIX Mpo0OJeM JUCHMIUIMHBI, METOJO0B HAY4YHOIO II03HAHHUS, HOBEHIINX
JOCTMDKEHUH HaydHOM MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOJ0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKkpbIBaeT MOHATHIHBIN anmapat
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOJieMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIUILUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C IPYTUMH TUCHUTUTMHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaloMKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYyeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIOJIyu€HHE OTbITa TBOPUECKOI pabOoThl COBMECTHO € IIPEIOIaBaTENEM;

— pa3BuTHE NPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSATEIBHOI'O TBOPYECKOTO MBIIIJIEHUSI.

— TOsIBJIEHHE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyEHHE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;




— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACISTH TJIaBHBIE MBICTU U
MOJIOXKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TIOJy4EHHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHH.

JIeKMoOHHBIA MaTepHral MOKET COMPOBOKIATHCS JEMOHCTPAILIUEH CIIaiiioB.

11.2. Meronnyeckue yka3zaHus A OOy4YarOHIMXCSl IO IMPOXOXKAECHUIO MPAKTUYECKUX
3aHATHIA.

IIpakTuyeckoe 3aHATUE SBISETCA OAHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0YalonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS 10T PYKOBOJICTBOM IPETIO1aBaTels
KOMILIEKCa Y4EOHBIX 3aJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKMX OCHOB Yy4eOHOMH
JUCLHUTUTMHBL, TPUOOPETEHNs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON JAESITEIHHOCTH.

Iesbr0 IPakTUYECKOro 3aHATUSA JUIsl 00y4aroIIerocs sBJIsSeTCsl IPUBUTHE OOyUYaIOLIMMCS
YMEHUH M HaBBIKOB IPAKTUYECKOH JIEATENTFHOCTH 110 U3y4aeMOU AUCLIUTUINHE.

[Inanupyemble pe3yabTaThl TP OCBOEHUH 00y4YarOIIUMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeIuvieHue, YriayOJieHHe, pacIIupeHUe M JeTalu3als 3HAHWHA TPH pEIICHUH
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOH aKTUBHOCTH;

— OBJIaJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHHS KOHKPETHOW y4eOHOM
JVICIIUTUTHHEI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] MOJTYYEHHBIX 3HAHMM JUIs
BBITOJIHEHUS 33 JaHUIA;

— olecrnedeHne palMOHAIBLHOTO COYETAaHHS KOJJICKTMBHOM W MHIMBHAYAJIHHON (GopM
o0OyueHusl.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM
IIpuBenensr Ha cepBepe kadenpsl 43 B pazgene .../Meronumdeckoe obecrieueHue
kadeapsr 43/[IporpaMMupoBaHrie BCTPOCHHBIX MPHIIOKEHU/

11.3. Meronnyeckue ykazaHus Uid OOYyYarOIIMXCS IO BBINOJIHEHUIO J1TAOOPAaTOPHBIX
pador.

B xone BeimonHeHus mn1a0OpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEpUCTHKOM 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 KCIEPUMEHTATbHO-PAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51a00paTopHBIX PabOT 0Oy4yaromMMCs SIBJISIETCS HEOTHEMJIEMOM YacThIO
U3YYEHUS JUCLUIUIMHBL, ONIpEeNesnseMol y4yeOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIUM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILINHBL,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTallu3alls TEOPETUUYECKHX 3HAHWM, MOJIyYeHHBIX Ha
JEKIUSAX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT
[IpuBenensr Ha cepBepe kadenpst 43 B pazzmene .../Metoauueckoe obecredeHue
kapenpsl 43/I[IporpaMMyupoBaHue BCTPOSHHBIX MPUIIOKEHUINA/




Crpykrypa u hopma oTueTa 0 1a0opaTopHOM padboTe
[IpuBenensr Ha cepBepe kadenpsl 43 B pazgene .../Mertomuueckoe oOecriedeHue
kadenpst 43/I[IporpaMMupoBaHre BCTPOSHHBIX MTPHUIIOKEHUT/

TpeboBanus k oopmIIEHHIO OTYETa 0 Ja00paTOPHOU paboTe
[IpuBenensr Ha cepBepe kadeapsl 43 B pazgene .../Mertomuueckoe oOecriedeHUe
kadenpst 43/I[IporpaMMupoBaHrie BCTPOCHHBIX MPHIIOKESHUN/

11.4. Metonuueckre yKazaHusi Il OOYy4aloOIUXCA MO TPOXOXKIECHUIO KypCOBOTO
MIPOEKTUPOBAHMUS/BBITIOJIHEHUS KYPCOBOM pabOTHI.

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 00YUAIOUIMXCS OTbITA
KOMIUIEKCHOTO pellieH!s] KOHKPETHBIX 3a/1a4 MPOPeCcCUOHANIBHOMN JAeITeIbHOCTH.

KypcoBoii mpoekT/ pabota mo3BoJisieT 00y4daromeMycs:

— MPUMEHUTH IOJTYYCHHbIC 3HAHUS, YMEHHUS U MPAKTUUYECKUN OMBIT NPU pPEUICHUH
KOMILIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHJaMU NMPO(ECCHOHAIBHOM eATEIIbHOCTH
no HanpasyieHuto 09.03.04;

— NpUOOpPECTH OMNBIT AHAIUTUYECKOM, pPACUETHOM, KOHCTPYKTOPCKOH paboThl U
c(OpMHPOBATH COOTBETCTBYIOIUE YMECHUS;

— copmupoBaTh yMeHHs pabOTBl €O CHEUHMATBLHOM JUTEPAaTypOid, CIPABOYHOM,
HOPMATUBHOW U MPABOBOM JOKyMEHTAIMEH U MHBIMU UH(GOPMAIIMOHHBIMU HCTOYHUKAMH,

— cdopmupoBath yMEHHs (HOPMYIHPOBATH JIOTHUYECKH OOOCHOBAHHBIC BBIBOJHI,
NPEUIOKEHUS U PEKOMEHIAINH 10 PEe3y/IbTaTaM BBITIOJTHEHHUS PaOOTHL;

— pa3BUTh CHCTEMHOE MBIIUICHHE, TBOPUYECKYI) HMHUIIMATUBY, CAMOCTOSITEIBLHOCTb,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTH 32 IPUHUMAEMbIE PEIICHUS;

— chopMHpOBaTh HABBHIKM IUIAHOMEPHOW pETyJSpHON pabOThl HAJL pelICHHEM
MIOCTaBJICHHBIX 3a/a4.

CTpyKTYypa NOSICHUTEIEHOM 3alIMCKU KYPCOBOTO MPOEKTa/ paboTh
IIpuBenensr Ha cepBepe kadenpsl 43 B pazgene .../Meronumdeckoe obecriedeHue
kadeapsr 43/[IporpaMmMupoBaHrie BCTPOCHHBIX MPHIIOKEHU/

TpeboBanust k 0hopMIIEHUIO TOSICHUTEIbHON 3alIMCKHU KYPCOBOTO IpOoeKTa/ paboThl
IIpuBenensl Ha cepBepe kadenpsl 43 B pasznene .../Meroauueckoe oOecrneyeHue
kadenpst 43/I[IporpaMMupoBaHyie BCTPOSHHBIX MPUIIOKEHNIN/

11.5. Meronnyeckue ykazaHus s 00y4JarolMXcs MO MPOXOKICHUIO CaMOCTOSITEIbHOM
paboTHI.

B xone BbINOSHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJaroUIUiicsl BBIMOIHAET paboTy 1O
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE INpENnojaBarelis, HO 06e3 ero HemocpeaCTBEHHOIO
y4acTusl.

B mnporecce BBIMOMHEHHUSI CaMOCTOSTENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpEeTaeMbIX 3HAHWH, 00ECreyuBaeT BBICOKHIA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKU IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIONIMMH  CAaMOCTOSTEIbHYIO  paloTy
00yyYaromuxcsl, BIAI0TCA Y4eOHO-METOANYECKHE MaTepHalbl 110 TUCIMIIMHE MPUBEACHHBIE Ha
cepepe kadeaper 43 B pasgene  .../Meroamdeckoe  oOecrieueHue  kadeaps 43/
[TporpaMmMupoBaHie BCTPOSCHHBIX MPUIOKEHUH/

11.6. Meronuyeckue yKka3aHus s OOYYAIOIIMXCS 10 MPOXOXKJIEHHIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauyecTBAa 3HAHMM
00y4aromuxcsi, OCyIIECTBIIEMOT0 B TEYCHHE CEMECTpa C ILIeNbI0 OIIEHMBAHMS X0Jla OCBOCHUS
JUCHUTLITUHBI.

Texkymuil KOHTpOJIb TPOBOJUTCA B TEYEHUE CEMECTpa [0 HTOraM BBIIOJIHEHHS
CTYACHTaMH J1IabOpaTOPHBIX 3aHATHA B BHJE 3alIMTHL. 3amuTa Ja0OpaTOpHOH pabOTHI
MIPOUCXOAUT IIOCJIE€ €€ BBINOJHEHHUS Ha OCHOBE JJIEKTPOHHOIO OTYETa, KOTOPBIA JIOJKEH
COJIEp’KaTh OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI: HAa3BAaHUE, TEMY, Li€Jb, 3aJa4yH, PacUETHbIE
(bopMyIIbl, KOJ POTrpamMMbl, OCHUIIOTPAaMMbl CUTHAJIOB.

«OTIUYHO» CTABUTCS, €CJIHU CTYACHT JAEMOHCTPUPYET 3HAHUS O METOAaX COACp>KaHUs,
000011ICHUS U CUCTEMATU3AIMK MMPUBEICHHOTO B OTYeTe MaTepuaia Ha ypoBHe 90-100%

«XOpOoHIO» - €CIH CTYACHT JEMOHCTPUPYET 3HAHMSI O METOJIaX MOJIy4IeHHUs, 0000IeHUS U
cHUCTEeMaTH3aluy IPUBEICHHOrO B OTYETE MaTeprasia Ha ypoBHe 75-90%:;

«Y IOBIETBOPUTEIILHOY» - €CJIM CTYJIEHT JIEMOHCTPUPYET 3HAHUS O METOAaX MOJy4eHHUs,
0000111eHIE U cHCTEeMaTH3aIuH PUBEJCHHOI0 B OTUETe MaTepraiia Ha ypoBHe 50-75%;

«HeynoBneTBOPUTEIBHOY - €CIIM CTYJCHT HE 3HAET O METOAAX MOJIYYEHUs, 0000IIECHUS U
cUCTeMaTu3aluu 0oJiee OJOBUHBI PUBECHHOTO B OTUETE MaTepHala.

Pe3ynbrarhl TEKyIIero KOHTPOJIS YCIIEBAEMOCTH OTPAXalOTCSd B JUYHOM KaOMHETE B
ABTOMATU3UPOBAHHON MH(OPMALIMOHHON CUCTEME.

Huskue pe3ynbTarhl TEKYIIEro KOHTPOJS (OIEHKA «YIOBJIETBOPUTEIHLHO» M HIKE) MPHU
MPOBECHUM  MPOMEXKYTOUHOW  aTTeCTallMd  [O3BOJIAIOT  S3K3aMEHAaTopy  3aJaBath
JOTIOJTHUTEJILHBIE BOMPOCH 10 TeME JIA0OPATOPHBIX 3aHATHH, a TaKKE TTOMHUMO TEOPETHUYECKUX
BOIIPOCOB MpeJIaraTh ApPyrue 3agaHusl.

11.7. Meronuveckue ykazaHusi JUisi OOyYarOIIUXCS IO MPOXOXKICHUIO TMPOMEXYTOYHON
aTTeCTaIlUH.

[IpomexxyTounass  arrecranus  OoOy4arOIIUXCS — HpPEAyCMAaTpUBacT  OLCHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB O0Yy4YeHHS 1O muciuruiiHe. OHa BKIIIOYAET B
cebs:

— 9JK3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAIOIIUMCS B IIPOIECcce
W3YYCHUS BCEH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIILHOW padOThI, CIIOCOOHOCTH
OPUMEHSTh WX [UIsl pEIIeHUs MPaKTHYeCKUX 3a7ady. OK3aMeH TMPOBOJUTCS B TMEPUOJ
9K3aMCHAIIMOHHOW CECCHU W 3aBEPIIACTCS ATTECTAIMOHHON OICHKOW «OTIUYHO», «XOPOIIOY,
«YAOBIETBOPUTENHHOY, «HEYIOBIECTBOPUTEIHHO.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




