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Pabouasi nporpamMmma qucuniauHbl «CoBpeMEHHbIE MUKPOIIPOLIECCOPBI U MUKPOKOHTPOJLIEPHI B
CHCTEMax YIIpaBJICHUs» pa3padoTaHa:

- B cootBeTcTBUH ¢ TpeboBanusimMu ®PI'OC BO — marucrparypa mo HampaBiIeHHUIO MOATOTOBKU
15.04.04 «ABTOMaTH3aIUs TEXHOJIOTHYECKUX IPOIIECCOB M IMPOM3BOJICTBY», YTBEP)KICHHOTO MPHUKA30M
Muno6prayku Poccun Ne 1452 ot 25.11.2020 1.5

- HA OCHOBAaHMHM YYeOHOrO IUIaHA MAarucTpaTrypbl MO HampasieHuto noarotoBku 15.04.04
«ABTOMAaTH3aIUS TEXHOJOTHUECKUX MPOLIECCOB U MPOU3BOJICTBY HANpaBIeHHOCTh (poduiib) «Cucremsl

ABTOMATU3HUPOBAHHOI'O YIIPABJICHUA B METAJIITYPIrUK).

CocrTaBuTeNb noreHT kad. ATIIIT Cumakos A.C.

PaGouass mporpaMma paccMOTpeHa M OI00peHa Ha 3aceiaHuu Kadeapbl aBTOMATU3AIMU

TEXHOJIOTUIECKUX TporieccoB U mpon3BoacTsB ot 31.01.2023 r., mporoxon Ne 10.

3asenyrommii kapeaport ATIIIT A.A. Kynpunnkuii



1.IEJIA U 3AJAYM TMCOUTIINHBI

[enbto nucuuiuiMHbl «COBPEMEHHBIE MMKPOIPOLECCOPbl M MHMKPOKOHTPOJUIEPHI B CHCTEMAax
yIpaBJIeHUs)» SBJsIeTCs (OPMHUPOBAHME 3HAHMW UM YMEHMH B OOJIaCTH XpaHEHMs IaHHBIX, 0OydeHHue
COBPEMEHHBIM IPUHIUIIAM U IPHEMaM OpraHu3aIy 0a3 TaHHbIX.

3aa4aMy JUCLUIUINHBI SABIISIOTCSA:

— M3y4EHUE COBPEMEHHBIX MHUKPOIIPOLECCOPOB U MUKPOKOHTPOJUIEPOB C LENIBI0 MCIIOIb30BAHMS UX
U1l IOCTPOEHUS BCTPAUBAEMbIX CHCTEM YIPABICHUs TEXHOJIOTHYECKUMU OOBEKTaMH;

— U3y4€HUE IPUHLUIIOB IOCTPOEHUS CUCTEM YIIPABJIEHMSI HA OCHOBE MUKPOKOHTPOJUIEPOB,;

— MOJY4YEHHUE NPEJCTABICHUSA O CHELUAIM3UPOBAHHBIX ANIapaTHBIX U IPOrPaMMHBIX CPEICTBAX,
OPHEHTHUPOBAHHBIX Ha pa3pabOTKy MPOrpaMMHOI0 00ECTIEYEHUs MUKPOKOHTPOJIEPOB M UX OTJIAJAKY;

— mnpuoOpeTeHHe TEepPBHYHBIX HABBIKOB IO pPa3pabOTKe MpPOrpaMMHO-aNNapaTHBIX CPEICTB
yIipaBJieHUs Ha 6a3¢ MUKPOKOHTPOJLIEPOB.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «CoBpeMEHHbIE MHUKPONPOLECCOPbl U MUKPOKOHTPOJUIEPHI B CHUCTEMax
yIOpaBlIEHUS» SBISETCS TUCLUUIUIMHON 1o BbIOOpY BapuaTuBHOM wactu Onoka 1 OOIIl moaroroBku
Maructparypel 1o HampaBieHuto 15.04.04 «ABTroMaTu3anusi TEXHOJOTMYECKHUX IPOLECCOB U
IIPOM3BOJICTB» U U3ydaercs B 1 cemectpe.

Huctunnmna «CoBpeMEHHbIE  MHKPOIPOLIECCOPh M MHUKPOKOHTPOJUIEPHl B CHCTEMax
yIOpaBIEHUS»  SBISIETCSl  OCHOBONOJArarooled Uil  U3y4eHus  CICAYIOUMX  JAUCHUIUIMH:
«IHTerpupOBaHHbBIE CUCTEMBI IPOCKTHUPOBAHUS U YIPABIECHUS aBTOMAaTU3UPOBAHHBIX H aBTOMATUYECKUX
MIPOU3BOJCTBY, «lIpuKiiaHOE TPOrPaMMUPOBAHUE.

Oco0eHHOCTBIO TUCIUILIMHEI SIBISIETCA TITyOOKOE PAacCMOTPEHHE BOMPOCOB Pa3pabOTKH CHUCTEM
yhpaBieHus: U cOopa JTaHHbIX Ha 0a3e MUKPOKOHTPOJUIEPOB U Pa3pabOTKHU MPUKIIAJAHOIO IPOrpaMMHOTO
obecrieyeHus AJ1s 3TUX CUCTEM.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 11O JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHMS OGPA3OBATEJIBHOM
ITPOI'PAMMBI

[Tpouecc m3ydeHust AUCHMILIMHBI «COBpEMEHHBIE MHKPOIIPOLIECCOPhl U MHUKPOKOHTPOJIEPHI B
crcTeMax yIpaBJeHHs» HarpaBiieH Ha (GOpMUPOBAHME CIEAYIOIIUX KOMIIETSHUUH:

DopmupyeMbIe KOMIETEHIIMN

KOI[ U HAMMCHOBAHUC UHUKATOPpA

Cozeprxanue Koz JNOCTHKEHHS] KOMIIETEHIIUN

KOMIICTCHIITNNU KOMIICTCHIIUN
Cnooco0eH coCTaBIIATh
OIIUMCaHUuEC HpI/IHHI/IHOB

JIEUCTBUS U KOHCTPYKLIMU 3HaTh:

YCTPOMCTB, - anmapaTHele CPEACTBa ISl OpraHu3auu
MPOEKTUPYEMBIX B3aUMOJIECTBHS MUKPOIIPOLIECCOPOB U

TEXHUYCCKHUX CPCACTB U MHUKPOKOHTPOJIJIEPOB B MHOT'OIIPOLCCCOPHBIX CUCTEMAX
CHCTEM aBTOMATHU3ALIMH, Ymern:

YIIpaBJICHUA, KOHTPOJIA, HKC']. - COCTABJIATE CXEMY CUCTEMBI U 00BEKTA YIpaBJICHUA,
JIMArHOCTHUKU U - pa3zpabarbIBaTh MPUHIUIBI ()YHKITHOHUPOBAHHUS
WCTIBITAHUI CHACTEM C MUKPOIIPOIIECCOPaAMHU

TEXHOJOTHYECKUX Baapers:

IIPOLIECCOB U - HaBBIKaMU 3CKM3HOTO IPOEKTUPOBAHMS HA YPOBHE
HPOU3BOJICTB OJI0K-CXeM U TIepeUYHEM OCHOBHBIX OINEpaIHii 1Mo
OOLIEPOMBILIIEHHOTO 1 OpraHU3aliy [UKJIA YIPABICHUS U KOHTPOJIA.

CrIenyaJIbHOIro
Ha3Ha4YCHUA I




dopmupyembie KOMIETEHITUH

KOI[ N HAMMCHOBAHUC MHAUKATOpa

Conepirarne Kox JOCTUKEHHS] KOMITETEHITUU
KOMIETEHINH KOMITETEHIINH
pa3IMYHBIX OTpacien
HAI[MOHAJILHOTO
XO3SMCTBA,
MPOEKTUPOBATh UX
APXUTEKTYPHO-
POrpaMMHbIE
KOMIUTIEKCBI
Criocoben
pa3pabaThIBaTh
(yHKIIMOHAJIBHYIO,
JIOTUYECKYIO U
TEXHUYECKYIO 3HaTh:
OpraHHU3aIII0 - KJI1accU(DUKAIIMIO aNMapaTHBIX U TPOrPaMMHBIX
ABTOMATU3UPOBAHHBIX U CPEICTB MUKPOKOHTPOJUIEPOB X MUKPOIIPOIIECCOPOB,
ABTOMATUYECKUX - apXUTEKTYPY SApa, a[peCHOE MPOCTPAHCTBO U €ro
MIPOU3BOJICTB, HX pacripenieneHue,
3JIEMEHTOB, - nepudepuiiHbie yCTPOICTBA.
TEXHUYECKOTO, [IKC-2 YMmerhb:
AITOPUTMUYECKOTO U - paboTaTh B HHTETPUPOBAHHBIX CPEAAX Pa3pabOTKH
IPOrPaMMHOTO tuna Code Composer Studio u [AR.
obecrieyeHus ¢
MIPUMEHEHUEM Baagern*:
UH(GOPMaIMOHHO- - HaBBIKaMHU MTPOTPaMMHUPOBAHUS Ha si3bIKe Accembmep
KOMMYHHKAITHOHHBIX 1 SI3BIKaX BBICOKOTO YPOBHSL.

TEXHOJIOTHI U C y4eTOM
OCHOBHBIX

TpeOoBaHuU
MH(pOpMaLOHHON
0e30MacHOCTH




4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
4.1. O0beM IUCHUIIHHBI U BUbI y4eOHOH padoThI

OO6m1ast Tpy1I0eMKOCTh Y4€OHOM TMCIUILINHBI COCTaBisAeT 4 3aueTHbIC equHMIbI, 144 ak. 4acoB.

AK. 4acsbl 1o
Buj yueoHoii pa6oThI Bcero ak. yacos ceMecTpam
1

AyauTopHasi pa6oTa, B TOM YHCJIe: 51 51
Jlexuuu (JI) 17 17
[Tpaktrueckue 3ansarus (113) 34 34
CamocrositeabHas padora cryaentos (CPC), B Tom 57 57
yHCIIe:
Brimonaenne KypcoBoid paboThI 36 36
AHaTUTHYECKNA MHPOPMAITMOHHBIN TTOMCK 10 10
Pedepar 4 4
[ToaroToBKa K MPAKTUICCKUM 3aHSATUSIM 4 3
[ToaroroBka K JIEKLIUSIM 3 3
IIpome:xxyTouHasi arrecTanus — sk3amet (J) 9 (36) I (36)
O01masi TPy10eMKOCTb TUCIHILIHHBI

aK. yac. 144 144

3a4. el. 4 4

4.2. Cogepxanme TUCUUIIMHBI

VY4eOHbIM MJIaHOM MTPETYCMOTPEHBI: JIEKIUH, IPAKTUUECKHE 3aHATHsI, pedepar, KypcoBasi pabota u
caMmocTosiTeNIbHast padora.

4.2.1. Pazaesbl TUCHUIIMHBI U BUABI 3aHATHH

Buapl 3anaTuii
= 2 =
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HaumeHnoBanue pasjaesion g = = 2 =J
v Q 15 F s @8
E q =n = [ =
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= | 5 :
Paznen 1. Benenue, knaccupukanus
MHUKPOKOHTPOJIJIEPOB, CPEACTBA pa3pabOTKH 27 4 8 - 15
MPUKJIATHOTO MMPOTPAMMHOTO 00eCTIeYeHHUS.
Paznen 2. Apxutektypa MUKpPOKOHTPOJLIEPA, SAPO
MUKPOKOHTPOJUIEpA M CUCTEMa KOMaH/I, epudepuitHbie 29 4 3 17
YCTPOMCTBA, HACTPOWKA anmnapaTHbIX pECypCOB
MHUKPOKOHTpPOJLIIEPA.
Paznen 3. [IpyHUuMIB OpraHnu3anu CUCTEM
ympaBjeHHs 1 cOopa TaHHBIX Ha 0aze 36 4 g 24
MHKPONPOLIECCOPOB U MUKPOKOHTPOJIJIEPOB,
MporpaMMHasi peajau3alus aJropuTMOB yIIpaBICHUS.
Paznen 4. OnepanyoHHasi cucTeMa peajibHOTO BpEMEHU 18 3 2 - 13
Paznen 5. TlocnenoBarensHbie HHTEPGEHCHI, 34 ) 8 - 24




MHOTOIMPOUCCCOPHBIC CUCTCMBI.

Hroro:

144

17

34

S7




4.2.2. Conep:kaHue pa3iejoB THCHUILINHBI

Ne HaunmenoBanue . Tpynoemkoctb
Conep:xanue JeKIHMOHHBIX 3aHATHI
n/n pa3aeaa TUCHUIJINHBI B aK. yacax
1 Bgencnue,
Omnpenenenre MUKPOIIPOLIECCOpa U
KJIaccupuKams
MUKPOKOHTpoJuiepa. Mcropus nosiBneHus
MHUKPOKOHTPOJLIEPOB,
MHUKPOMPOIIECCOPOB U MUKPOKOHTPOJIIEPOB.
cpelcTBa pa3paboTKu 4
Knaccugukanus MUKpOKOHTPOJIIIEPOB.
MPUKIIQTHOTO
WuTerpupoBanHas cpea NpOeKTUPOBAHUS.
MIPOrpPaMMHOTO
[IporpamMMHBI€ U anmapaTHbie CPEACTBa.
o0ecrieyeHus.
2 | ApxurekTypa
MHUKPOKOHTPOJLIEPA,
SATIPO
MUKpPOKOHTpoOJUIepa U | [IOHSITHS apXUTEKTYPHI, S/Ipa U CUCTEMBI KOMaH]T
cUCTEMa KOMaH]I, mukpokoHtpoiuiepa. CISC u RISC apxurekrypa.
nepudepuiinbe [epudepuiinpie ycTpoiicTBa MUKPOKOHTPOILIEPA. 4
yCTPOICTBA, Hactpoiika (MHUIIManu3a11s1) anmapaTHBIX PECypcoB
HACTpoOIKa MHUKPOKOHTPOJLIEPA.
anmnapaTHBIX
pecypcoB
MHUKPOKOHTpOJLIEpa.
3 | llpuHOHAIBI
OpraHu3alllK CUCTEM
Cucrema ympasiieHus Ha 6a3e MUKPOKOHTPOJLIEPA.
ynpasJieuus i cGopa [Tepudepuiinbie ycTpoiicTBa (AaTYUKU, OPTaHbI
MaHHBIX Ha Oase prOep yerp S P
YIIpaBJICHUs, HCIIOTHUTEIBHBIE YCTPOUCTBA,
MUKPOIIPOIIECCOPOB U .
uHAnKatopsl). Kputepun Beidopa nepudepuitHbx 4
MUKPOKOHTPOJIJIEPOB, .
DOLDAMMHAS YCTPOHCTB. AJTOPUTMBI paOOTHI CHCTEM Ha OCHOBE
Eamgr;auml MUKPOKOHTpoJUIepoB. CocTaBieHHE aJrOpUTMa.
P [IporpammHas peanusanus aropuTMa.
AITOPUTMOB
yIpaBlIeHUsI.
4 | OnepaunoHHas [Honstue OCPB. ITpumepst OCPB nns
crcTeMa peajsbHOro MHUKpPOKOHTpOIIIepoB. HacTpolika HHTErpupOBaHHOM 3
BpEMEHU cpenbl pazpadotku |IAR. mis paboTel o
ynpasinennem OCPB.
5 | [locnenoBarenbHbIe [TonsTHe nocnenoBarenbHOrO HHTEpdErica.
uHTEpPEHCHI, ACHHXPOHHBIN 1 CHHXPOHHBIN TTOCTIEI0BATEIbHbBIE
MHOTOMpoIieccopasie | naTepdeicel. [locnenoBaTenpHbie HHTEPDEHCH 2
CHCTEMBI. MUKPOKOHTpOJUIepOoB. [I[puMeHeHne B cucTeMax Ha
OCHOBE MUKPOKOHTPOJUIEPOB. MHOTOIPOIIECCOPHEIE
CUCTEeMbI. Pa3HOBUIHOCTH M IPUHIIMITBI OPTaHU3aIINH.
Hroro: 17
4.2.3. IlpakTnyeckue 3aHsATHS
Ne N TpynoeMkocTh
Pa3[[e.]'ll)l TemaTnka NPaAKTUYC€CKUX 3AHATHH
n/n B aK. yacax
1 Pasner 1 H3ydeHne apXuTEeKTypbl MUKPOKOHTPOJLJIEPA C TIOMOIIBIO 4
CUMYJISITOpa
5 Pasnen | W3yuenne naTerpupoBanHoii cpezsl pazpadorku Code Composer 4
Studio u uaTErpUpOBaHHO cpenbl paspadoTku [AR.
3 Pazgen 2 |IIporpammupoBanne B HHTETPUPOBAHHOM cpene pazpadboTku IAR. 4
4 Pazgen 2 |Maunumanu3zanus nepudepuiiHbIX YCTPONUCTB. 4




4 Pasnen 3 Pa3paboTka npuHIMTHATBHON SJIEKTPUYECKON CXEMBbI CUCTEMBI Ha 4
OCHOBE MUKPOKOHTpPOJLIEpA.
Pa3paboTka nporpammsl orpoca JaT4YuKa U BbIIaYH

5 Paznen 3 |ympasmstomero Bo3aeicTBus. PazpaboTka nmporpaMMbl paboThI ¢ 4
ALIII. PazpaboTka nporpamMmsl pabOThI C TakMepaMH.

6 Paznen 4 |Pa6ora ¢ OC PB B cpene pa3zpaborku IAR. 2
WNuumanuzanust (HaCTpOiKa) MmocieI0BaTebHBIX HHTEP(HEHCOoB. 4
Opranuzanus ooMeHa nHbopMaluein Mexy

7 Pasnen 5 MUKPOKOHTPOJUIEpAMH Yepe3 MOCIeI0BATEIbHBIN HHTEeP(EHC. 2
Opranuzanus oOMeHa nHpOpMaLel MeX 1y
MUKPOKOHTPOJUIEPOM U NepuPepuitHbIMU YCTPOUCTBAMU Yepe3 2
MOCJICI0BATEIbHBIN MHTEp(EHC.

Hroro: | 34 |

4.2.4. JlaGopaTopHbie pad0oThbI He MPEAYCMOTPEHbI

4.2.5. KypcoBbie padoThl

TeMbl KypcOBBIX paGoT / IPOEKTOB

Pa3paboTka cucteMsl ynpaBieHHs HIaroBbIM IMPHUBOAOM MEPEKII0OYATENs Harpy3KU

Pa3pa60TKa CUCTCMbI JO3UPOBAHUA )KUJAKOCTU Ha OCHOBE TaXOMETPUUYCCKOI'O pacxoJgomMepa

PazpaboTka cuctemMbl KOHTPOJISI YPOBHS KUAKOCTH HA OCHOBE THMIPOCTATHUECKOTO aTYMKa

Pa3pabotka ycrpoiicTBa OecIpOBOJHOIO KOHTPOJIsSI TMPOU3BOAMTEIBLHOCTH Hacoca Ha ocHoBe Zig Bee
MojieMa

=
o ~ wNHEg

Pa3pa60TKa CUCTCMbI KOHTPOJIA MTOJIOKCHUA 00BEKTa C NMOMOUIBIO YJIBTPAa3BYKOBOI'O JaTYHKA

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MHU

B xoz1e oOyueHust mpruMeHsIOTCS:

Jlekmu, KOTOpbIE SBISIFOTCS OAHUM M3 BaOXHEWIIUX BUAOB YU€OHBIX 3aHSTHUH U COCTABISIFOT OCHOBY
TEOPETHUUECKOM MOArOTOBKY OOydaromxcs. Llenu TeKMoHHbIX 3aHTHiL:

-aTh CHUCTEMATU3UPOBAHHBIE HAyYHbIC 3HAHMS 10 JUCHUIUIMHE, aKUEHTHPOBATh BHUMAaHHWE Ha
HauboJIee CI0KHBIX BOMPOCAX AUCIUTLTUHBL,

-CTUMYIIUPOBAaTh AKTUBHYIO TIO3HABATEILHYIO JIEATETBHOCTh OOYYaIOIIMXCSA, CIOCOOCTBOBATH
(hopMUPOBAHHIO UX TBOPUYECKOTO MBIITUICHUSI.

IIpakTnyeckue 3ansaTus. Llenm npakTMUeCKUX 3aHATHI:

-COBEPIIICHCTBOBATh YMEHHUS M HABBIKU PEIICHUS MPAKTHIECKUX 33/1a4.

['maBHBIM cofiep>KaHHEM 3TOTO BUAA YUEOHBIX 3aHIATHH sBIsieTcsl paboTa KaKAoro oOydaromerocs mo
OBJIQ/ICHUIO TIPAKTUIECKIMU YMEHUSIMHU U HaBBIKAMU TIPOPECCHOHATIBHOMN JIeATEIEHOCTH.

Koncyabranum (Tekylas KOHCYIbTaIHs, HAKAHyHE SK3aMeHa) SIBISIETCS OJHOM 13 (OpM PYKOBOJICTBA
y4eOHOM paboTol 00ydJaromuxcs W OKa3aHHWsT UM IOMOIIM B CAMOCTOSITEIbHOM H3yYeHMH Marepuaia
JCITUTIINHEI, B TUKBUIAIIUHA UMEIOIIUXCS MPOOETOB B 3HAHUSIX, 33I0JKEHHOCTEH 0 TEKYIIUM 3aHSTHSIM, B
MOJITOTOBKE MUCHhMEHHBIX Pa0OT (ITPOEKTOB).

Tekymue KOHCYNIBTAlMU MPOBOISTCS TMpEroaBaTesieM, BEAYIIUM 3aHSATHS B Y4eOHOH Tpyrme,
Hay4YHBIM PYKOBOJMTEJIEM U HOCST KaK WHAWBHUIyaJTbHBIN, TAK ¥ TPYIIIOBOM XapaKTep.

CamocrosiTejibHasi padoTra 00y4yarolIUXCsl HampaBlieHa Ha YriyOJieHHe W 3aKperuieHHe 3HaHWM,
MOJTyYEHHBIX Ha JIEKIUSAX W JAPYIHX 3aHATUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEILHOTO aKTHBHOTO
MPUOOPETEHUST HOBBIX, JOMOJHUTENBHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHSATHSIM H
MIPOMEXKYTOYHOMY KOHTPOJTIO.

KypcoBasi padora no3Bosisier 0O0ydarolMMcsl CUCTEMAaTU3UPOBATh MOJYUYEHHBIE 3HAHWUS U Pa3BUTh
HAaBBIKM HAyYHOTO TIOMCKA.



6. OMEHOYHBIE CPEJICTBA UIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
HNPOMEXYTOYHOU ATTECTALUU 1O UTOI'AM OCBOEHUSA JUCHUTIJIMHBI
6.1. OneHoyHble CcpeAcTBAa [IJIA CAMOCTOSITEIbHOH PadoThl MW TeKYLIero KOHTPOJIA

ycnneBaemMoCcTu

Pasnen 1. Bseagenue, kiaccupukanuss MHUKPOKOHTPOJ/UIEPOB, CpeacTBa Ppa3padoTku

MNPURKJIAAHOTO IIPOrPpaMMHOTO0 odecneyeHu

1. Kakoii komnanuei ObLT BBIMYIIEH MEPBbI MUKpoOTpolieccop?
2. KakoBa pa3psiIHOCTh MIEPBOTO MHKpOIpoIiieccopa?
3. K xakoMy MOKOJIEHHIO MHKPOIIPOLIECCOPOB OTHOCUTCS MUKpocxema 140047
4. K KakoMy TIOKOJICHHUIO MHKPOITPOILIECCOPOB OTHOCUTCS MUKpocxema 180087
5. K kakoMy IMOKOJIEHHIO MUKPOIIPOIIECCOPOB OTHOCUTCS MUKpocxeMa 180807
Pa3nesn 2. ApXuTeKTypa MUKPOKOHTPOJLIEPa, siIPO0 MUKPOKOHTPOJLJIepa U CHCTeMa KOMAaH/,

nepudepuiiHbie YCTPOMCTBA, HACTPOIKA aNlIapaTHLIX PeCypCcOB MUKPOKOHTPOJLJIEpa

1. Yka3arh BHIIbI apXUTEKTYPbl MUKPOKOHTpPOJIEpA
2. Ilepeuncnuts nepudepuiinpie ycrpoiictea MK MSP430
3. B ueM 3akirouaeTcs MHULIMATU3ALIMS?
4. Ckonbko KoMmaH B cucreMe komang MK MSP4307?
5. Ilepeuncnuth Gopmarer komang MK MSP430
Paznen 3. I[IpuHmMObI OpraHM3amMé CHCTeM YIpaBjeHUss M cOopa JaHHBIX Ha 0a3e

MMKPOINPOLECCOPOB M MUKPOKOHTPOJLJIEPOB, IPOrPAMMHAas peaju3alus aJIrOpuTMOB YIIPaBJIeHUSs

1. B kaxoil Qopme CyIIecTBYIOT ammapaTypHble CpeICTBa M MpOrpaMMHOe oOOecredeHHe B

YCTPOMCTBAxX yIpaBieHHs 00beKTaMH (KOHTPOJUIEPAX ) HA OCHOBE MUKPOKOHTPOJIIIEPOB?

2. Kakue perynaropsl OTHOCATCA K IapaMeTpU4YeCKUM?

3. Kakue perynaropbl OTHOCSTCS K KOMIIEHCALlHOHHBIM?

4. Kakue 3a7a4n BBINOJIHIET KOMIIEHCATOP?

5. UTO KOHTPOJIUPYIOT PEryIsTOPbl COCTOSHUSA?

Paznen 4. OnepanuoHHas CHCTeMa PeaJlbHOT0 BpeMeHH!

1. ITepeunciute OCPB ¢ koTopeiMu MOXeT pabotaTh MUKpoKoHTposiep MSP430.

2. Kakas OCPB nognepxusaetrcas UCP IAR?

3. Kakyro OCPB mi11 MUKpOKOHTPOJUIEPOB pazpadboTaia kommanus Texas Instruments?

4. Vkasats pazHoBugHoctu OCPB.

5. Kakoil s3bIK HOporpaMMHpOBaHHUS UCHOJB3yeTcsl s Hanucanus nporpamm s OCPB

SYS/BIOS?

Pa3nen 5. [locienoBarenbHble HHTep(deiicbl, MHOTONPOLECCOPHBbIE CHCTEMbI

1. Yro takoe SPI?

2. Yro Taxoe 1°C?

3. Uto takoe UART?

4. Kakoit unHTepdelic wucronb3yercs i TMOAKIIOYEHHS K MHUKPOKOHTPOJUIEPY KapThl MaMsITH

¢dopmara SD?

5. Yka3aTh MUHUMAaJIbHOE KOJMYECTBO POBOTHUKOB IS TTOIKIIFOUEHUs 110 nHTepdeticy SPI.

6.2. OneHo4YHbIE CPeCTBA /1JIs MPOBEAEHUsI MPOMEKYTOUHON aTTecTalMu (IK3aMeHa)
6.2.1. IIpuMepHbIii NepeyeHb BONPOCOB/3aIaHMIl K IK3aMeHY (110 TMCHUILINHE):
1. Kakoii komnanuen ObU1 BBIMTYILEH MEePBbIil MUKpOIpoLeccop?
2. Pa3psHOCTh IEPBOI0 MUKPOIpoLIeccopa
3. K kakoMy TOKOJICHHUIO MHKPOITPOIIECCOPOB OTHOCUTCS MUKpocxema 140047
4. Kak Ha3bIBaeTCsl COBOKYITHOCTh MPOBOJAHUKOB, 00bEAMHEHHBIX M0 (PYHKIIMOHAILHOMY MTPU3HAKY?
5. C moMoIipio 4ero ocymecTBisercs nepeaada napopmannu Mmexxay LITY u nepudepuitapivm

yCTpOMCTBaMU KOHTpOJLIEepa?

6. Ot yero 3aBucHuT pazpematoras crocoornocts AL u TTATT?
7. YeMy COOTBETCTBYET JIECATUYHOE YNCIO 255 B MIECTHAALATEPUUHON CUCTEME CUUCIICHUS?
8. Uemy COOTBETCTBYET HIeCTHaAIAaTepuuHoe uncio FFh B mecsatiuunoi crucreme cuucicHus?



9. Uemy COOTBETCTBYET HIeCTHaAIaTepuyHoe uncio FOh B aBonuHO# cucteme cuncienus?

10. Kakoe ycTpOHCTBO CIIY>KUT JIJIsl BBOJIA @HAJIOTOBBIX CUTHAJIOB B KOHTPOJLIEp?

11. Kakoe ycTpOMCTBO CILY>KHT IS BBIBO/Ia aHAJIIOTOBBIX CUTHAJIOB U3 KOHTpoJIepa’?

12. Kakoe u3 ycrpoiicts, kpome LIATL, MO’KHO UCTIOIB30BATH /7Sl BBIBOJIA AHAJIOTOBOTO CUTHANA U3
KOHTpoJuiepa?

13. Kakoe ycTpOHCTBO CIY>KUT JUIsl BBOAA-BBIBOJIA TUCKPETHBIX CUTHAIOB?

14. Kakas cucrema cUMCIIEHUs UCTIOIb3yeTCs B MUKpOIporeccopax?

15. Yro sBsieTcss MUHUMATBHON eIMHULICH MHPOpMAITIH?

16. Ckonpko 6aliT COEPKUTCS B OJTHOM KHJIOOaiTe?

17. Yro onpenensieT pa3psaAHOCTh MUKpoIIpolieccopa’?

18. Pa3psimHoCTh MIMHBI apeca MUKpoIporieccopa paBHa 17. Uemy paBeH 00beM aapecyeMoit
namsiTu?

19. KakoBa pa3psAHOCTh IIKHBI JaHHBIX MO3BOJISIONICH ONepUpoBaTh YUCIaMu BelruunHo# oT 0 10
65535?

20. Kak Ha3bIBaeTCsl COBOKYIMHOCTH alMapaTHBIX M MPOTPAMMHBIX CPEJICTB, IPEeIHA3ZHAYCHHBIX IS
CBSI3U MHKPOTIPOLIECCOPOB MEKIY COO0H 1 ¢ IepupepuitHBIMU YCTPOHCTBAMHE?

21. Yto Takoe CAN?

22. Kakoit 13 MeXIyHapOJHBIX CTaHIApTOB onuckiBaeT HHTEpdeiic CAN?

23. CxonbKO UAECHTU(PHUKATOPOB MOT'YT 00pabaThiBaTh KOHTpOsuiepsl CAN 0IHOBPEMEHHO?

24. Kakoii mexaHu3M oOHapyxeHwus ook conepkut CAN unTepdeiic?

25. Kakas komnaHus epBoil B MUpe 3allaHTETOBaja OJHOKPUCTAIBHBIN MUKPOKOHTpOILIep?

26. Kakast komnaHus pa3paboTaia U BEITYCKAET OJJHOKPUCTAIbHBIE MUKPOKOHTpOIIepsl MSP430?

27. Kakas komnaHus pa3paboTania U BbITYCKaeT OJHOKPUCTAIbHbIE MUKPOKOHTpOJUiepsl C16X?

28. Kak Ha3bIBaeTCs yCTPOMCTBO, KOTOPOE MOXKET HAXOAUTHCS B OJTHOM M3 JIBYX YCTOWYMBBIX
COCTOSIHUHM M MEPEXOANUT U3 OJJHOI'O COCTOSTHUS B JPYTrO€ PHIBKOM 10/ BO3/IEHCTBUEM BHEUIHETO CUTHaIa?

29. Kak Ha3pIBaeTCs yCTPOMCTBO, BOCIPUHUMAIOIIECE U3MEPSEMBIN IMapaMeTp U BeIpadaThIBAIOIICE
COOTBETCTBYIOIIMI CUTHAJ B LIENSAX MEPEAayu ero IS NalbHEeHIIero uCroab30BaHus WA PETUCTPALlin?

30. Kakue Tpurrepsl OTHOCSATCS K CHHXPOHHBIM?

31. Kakoii TpurrepoM Ha3bIBaETCsI CYETHBIM?

32. Kak Ha3pIBaeTCs COBOKYITHOCTD BKITFOUCHHBIX TTOCIIEOBATENLHO | -TPUTTEPOB?

33. Kak Ha3bIBaeTCsl COBOKYMHOCTh TPUTTEPOB, MIPEIHA3HAUCHHAS AJIsl XpaHEHHsS] MHQOpMAIIUH B
BHUJIC MTAPAJUIEIBHOTO TBOMYHOTO KO1a?

6.2.2. IIpuMepHbIe TeCTOBBIE 3aJaHUS K IK3aMeHY

Bapuant Nel.
li\i Bompoc BapuanTsl oTBeTa
1 B kaxoMm roay ObLT BBINYIIEH MEPBBIN 1. 1961r.
MUKponporeccop? 2. 1968 .
3. 1971r.
4. 1973
2 Kakoit kommnanueit Obu1  BbimymieH mepsbriit | 1. Intel
MUKpomnporeccop? 2. Motorola
3. Siemens
4. Toshiba
5.| Komy Opin BbhlgaH mareHT Ha ojHokpuctaibHyio | 1. M. Koupeny u I'. byny
MUKpo-OBM? 2. M. Xoddy
3. b. ettty
4. ®on Helimany
6.| CoBOKYITHOCTh IPOBOJHUKOB, 00bETMHEHHBIX 110 1. uua
(GYHKIMOHATBHOMY IPU3HAKY 3TO: 2. KabGenp
3. Ilopt
4. Wurepdeiic




/i Bomnpoc BapuanTe! oTBeTa
7.| OO6beM azpecyeMoii MaMsITH ONPeIeIsIeTCS: 1. Pa3psaHOCTBIO IIUHBI TaHHBIX
2. CKOpoCThIO Iepeiadnl JaHHBIX TI0
MOCJICIOBATEILHOM IIIMHE
3. TakToBO# wacTOTOM TIpOIIECCOpa
4. Pa3psaHOCTHIO NIMHBI apeca
[lepenawa  wadpopmarmuu  mexay  LIIY  wu | 1. CucreMHOI mUHBI
6 nepudepuiiHbIMU  yCTpoiicTBaMu  KoHTposuiepa | 2. LlunHbr agpeca
OCYIIECTBIISIETCS C IIOMOIIBIO: 3. IlIuHBI JaHHBIX
4. TlocnemoBaTenbHOTO MOpPTA
Ot uero 3aBucut paspematomias criocoonocts AL | 1. Ot ckopocTH npeodpa3zoBanus
7 |H HAII 2. Ot pa3psaHOCTH
3. Ot tuna ALII u ITAIT
4. Ot BeNWYUHBI HAPSDKCHUS TUTaHUS
s ynpaBneHus: paboToil KoMmuisiTopa 1. CunyxeOHble KOMaHIbI
MpeaHa3HAYEHBI: 2. Komanppl ynpaBlieHuUsl CUCTEMOMN
8 3. JIMpeKTUBBI KOMITHIISATOPA
4. BcnomoraTenbHbIe KOMaHIbI
Kakas w3 mepeuncneHHslx komann mnepecrarmsier | 1. ADD,
9 MITQJIIIAHN U CTapIIui OalT clioBa MecTaMu’? 2. SUB,
3. SWPB,
4. CMP.
Kakas w3 mepeuncneHHbix komaHj BebiBaeT | 1. CALL,
10 HNOJANpPOrpaMmy? 2. PUSH,
3. RET,
4. RETI.
11 | Kakas w3 mepeuncieHHbix komana mnomemiaer | 1. CALL,
JaHHbIE B CTEK? 2. PUSH,
3. RET,
4. RETI.
12 | Kakas w3 mepeuncieHHblx komaHn Bb3biBaeT | 1. CALL,
BO3BpaT U3 MOJAIPOrpaMmbl? 2. PUSH,
3. RET,
RETI.
13 | Kakas wu3 mepeuncieHHblx komaHn Bbi3biBaeT | 1. CALL,
BO3BpaT u3 MOANIPOrPaMMBbI obpabotku | 2. PUSH,
IpepbIBaHUs? 3. RET,
4. RETI.
14 | Kakas wu3 mepeducieHHbIXx KomaHna ycnoBHoro | 1. JC,
nepexona BbI3BIBaeT mepexon, ecnu outr Hyms B | 2. JNC,
perucTpe NpU3HaKOB yCTAHOBJIEH? 3. JEQ,
4. JNE.
15 | Kakas w3 mepedncieHHBIX KomaHj ycioHoro | 1. JC,
nepexoaa BbI3bIBaeT mepexon, ecnu Out Hyns B | 2. JNC,
PETHCTpEe MPU3HAKOB COPOIIICH? 3. JEQ,
4. JNE.
Kakas w3 mepeuncineHHslx KomaHna yciosHoro | 1. JC,
16 | mepexona BBI3BIBaET mepexoi, ecnu out mepenoca B | 2. JNC,
PETHCTPE MPU3HAKOB COPOIIICH? 3. JEQ,




Ne
W Bomnpoc BapuanTe! oTBeTa
4, JNE.
Kakas wu3 mnepeuncieHHblx Komanz yciosHoro | 1. JC,
17 | Mepexosia BBI3BIBACT NEPEXOJ, CCITH out neperoca B | 2. JNC,
perucTpe MpU3HAKOB YCTAHOBJICH? 3. JEQ,
4, JNE.
Kakas wu3 mnepeuucneHHblx komanj ycioBHoro | 1. JN,
1g | Mepexona BBI3BIBAET nepexoji, eciu our | 2. JGE,
OTPHIIATEILHOTO 3HAYEHHS B perucTpe npusHakoB | 3. JL,
YCTaHOBJICH? 4. JMP.
Kakas wu3 mnepeuucneHHbix komanj ycioBHoro | 1. JN,
19 | M€PeX0/Ia BHI3BIBACT NEPEXO, ECIIN nepBbIii onepany | 2. JGE,
0oJIbIIIe WM PaBEH BTOPOMY ONEpaHy? 3. JL,
JMP.
Kakas wu3 mnepeuncneHHblx komanj ycioBHoro | 1. JN,
og | MEPEX0/a BBI3BIBACT NIEPEXOJL, ECIIH nepBbIil onepany | 2. JGE,
MEHBIIIE BTOPOTO onepana’? 3. JL,
4, JMP.
BapuanTt No2,
Ne
W Bomnpoc Bapuantsl oTBEeTA
1 Kakas wu3 mnepeuucineHHbix koMmanj ycioBHoro | 1. JN,
nepexoa BBI3bIBACT MEPeX01, eciu nepBbiid onepany | 2. JGE,
MEHbIIE BTOPOro onepanaa? 3. JL,
4, JMP.
2 Kakas wu3 mnepeuncrneHHbix KkoMaHja Bbi3bIBaeT | 1. JN,
0€3yCIIOBHBIN TIepexo? 2. JGE,
3. JL,
4, JMP.
3 Kakas w3 mnepeuncnennpix komana ciuyxut st | 1. AND,
CJIOXKEHUS OTnepaHaoB? 2. ADD,
3. BIC,
4. BIT.
4 Kakas w3 mnepeuncnennpix komana ciuyxut st | 1. AND,
smoruyeckoro «M» onepanioB? 2. ADD,
3. BIC,
4. BIT.
5 Kakas w3 mepeuncnennbix komanyg ciayxkut g | 1. AND,
OYHCTKHU OuTa? 2. ADD,
3. BIC,
4. BIT.
Kakas w3 mepeuncnennbix komanyg ciayxkut g | 1. AND,
6 | TPoBEpKH oura? 2. ADD,
3. BIC,
4. BIT.
Kakas w3 mepeunmcineHHslx koMmanpa ciyxut s | 1. CLR,
7 OUYHCTKU orepanja’? 2. CMP,
3. DEC,
4. NOP.




/i Bomnpoc BapuanTsl oTBeTa
Kakas w3 mnepeuncnenubix komanpg ciayxkut mist | 1. CLR,
g | cpaBHeHHSA orepaH10B? 2. CMP,
3. DEC,
4. NOP.
Kakas w3 mepeuncnenubix komanpa ciayxkut miast | 1. CLR,
g | ACKpemenTa ornepanpaa’? 2. CMP,
3. DEC,
4. NOP.
Kaxkas u3 nepeunciieHHbIx koMau sBisiercs mycteiM | 1. CLR,
10 oneparopom? 2. CMP,
3. DEC,
4. NOP.
Kakas u3 mnepeuncneHHpix komaua ciuyxut st | 1. EINT,
11 | VBBIICUCHHS dIIEMEHTA 13 creka? 2. DINT,
3. POP,
4. INC.
Kakas u3 mnepeuncneHHbix komaua ciuyxut st | 1. EINT,
12 001Iero pa3penieHus MpephIBAaHMI? 2. DINT,
3. POP,
4. INC.
Kakas w3 mnepeuncneHHbix komaua ciuyxut st | 1. EINT,
13 | MHKpemeHTa ornepanjaa’? 2. DINT,
3. POP,
4. INC.
Kakas u3 mnepeuncnenHpix komana ciuyxut qaus | 1. EINT,
14 o0111ero 3anperieHus npepbIBaHuNi? 2. DINT,
3. POP,
4. INC.
Kakas w3 mepeumcieHHBIXx KoMaHpa ciyxuat s | 1. SUB,
{5 | BPIIMTAHMS OJIHOTO ONEPaH/IA U3 JIpyroro? 2. SXT,
3. TST,
4, XOR.
Kakas w3 mepeuncieHHBIXx KoMaHpa ciyxutr s | 1. SUB,
16 | TPOBEpKHM omepan/ia Ha HOJIb? 2. SXT,
3. TST,
4, XOR.
Kakas w3 mepeuwmcieHHBIX KoMaHpa ciyxut s | 1. SUB,
17 | pacuIMpeHus 3HaKa onepanzaa? 2. SXT,
3. TST,
4, XOR.
Kakas w3 mepeuwcieHHBIXx KoMaHa ciyxut s | 1. SUB,
1g | BRITOTHEHHUS JIOTUYECKOH omeparuu | 2. SXT,
«HAckmouaromee UJIN»? 3. TST,
XOR.
CKONBKO  peXHMMOB  aJapecaluu  omepaHmos- | 1. 2,
1g | MCTOYHUKOB MOIEPKUBACT LITY MSP430? 2. 4,
3. 5,
4. 7.




;\/@n Bormpoc Bapuantsl oTBeTa
CKOJBKO  peXHMMOB  aJpecanuu  omepaHiuos- | 1. 2,
50 | MPMEMHUKOB MO/IEPIKUBACT LITY MSP430? 2. 4,
3. 5,
4. 7.
BapuanTt No3.

1 | Kakoii (hnar ycraHaBIuBaeTCs MpU OMINOKE 1. UCFE,
YETHOCTH, T.€. IPH HECOOTBETCTBUH YHCTIA 2. UCPE,
€IMHUYHBIX OMTOB B CIIOBE U 3HAYEHUH OUTA 3. UCOE,
YETHOCTH? 4. UCBRK.

2 | Kakoii piar ycraHaBmuBaeTcs pu OIMMOKe 1. UCFE,
MIEPENOJIHCHHUSI, T.€. €CJIM PUHATHIA CUMBOJI 2. UCPE,
nomentaercs B peructp UCAXRXBUF no npourenust | 3. UCOE,

W3 HEro MPeIbIIyIero? 4, UCBRK.

3 | Kakoii ¢nar ycranaBnuBaercst mpu oOpbiBe CBSI3U? 1. UCFE,

2. UCPE,
3. UCOE,
4. UCBRK.

4 C mnomompio kakoro peructpa ocymectisercs | 1. UCAOCTLO,

ynpasienue moayineM USCI B pexxume UART? 2. UCAOBRO,
3. UCAOMCTL,
4. UCAOSTAT.

5 | C noMol1b10 KaKoro perucTpa oCyIiecTBISIeTCs 1. UCAOCTLO,
yIpaBlieHUE CKOPOCThIO 0OMeHa nH(popmanue B 2. UCAOBRO,
pexume UART? 3. UCAOMCTL,

4. UCAOSTAT.
C nmnomompro kakoro peructpa ocymectsisercs | 1. UCAOCTLO,
6 | YnpasieHue monynsuen B pexxnme UART? 2. UCAOBRO,
3. UCAOMCTL,
4. UCAOSTAT.
Kakoii peructp oTobpaskaeT COCTOSIHUE MOIYIIS 1. UCAOCTLO,
7 USCI B pexume UART? 2. UCAOBRO,
3. UCAOMCTL,
4. UCAOSTAT.
Kakoii peructp oTBe4aer 3a ynpaBjeHHUE 1. UCAOCTLO,
g | MIPEPHIBAHMAMH OT MOJYJIst USCI B pesxume UART? | 2. UCAOCTL1,
3. IE1,
4. IFGL.
B kakom peructpe ycranasmuBatorcs ¢uarm | 1. UCAOCTLDO,
g | MPEpBIBAHKS OT MOYIs USCI B pexume UART? 2. UCAOCTL],
3. IE1,
4. IFGL.
Kaxme wcrounmkum taktoBoro curHaza wMoxer | 1. ACLK,
10 | HCTIOTB30BATE MOLYITH USCI B pexxume UART? 2. SMCLK,
3. UCLK,
4. Bce yTBEpXK/I€HUS BEPHBI.
11 | O yem romoputr ycranoBka (uara mnpepsBanus | 1. O mepenomnerun Oydepa,




oydepa nepenatunka UCATXIFG B pexxume SPI? 2. O tom, uto Oydep TroToB K 3arpyske
HOBOT'O CHMBOJIA,
3. OO0 OTCYTCTBHHU TaKTOBOT'O CHUTHAIA,
4. O HEroTOBHOCTH BEIOMOTO
YCTPONCTBA K MPHEMY HH(OPMAITHH.
O uem roBoputr ycraHoBka duiara mnpepsiBanus | 1. O mepenonHenuun 0ydepa,
oydepa npuemanka UCARXIFG B pexxume SPI? 2. O Tom, uTOo B Oydepe HaXOTUTCH
12 npUHATasE HHHOPMAIIHS,
3. OO0 OTCYTCTBHMHU TaKTOBOT'O CHUTHAIA,
4. O HEroTOBHOCTH BEIOMOTO
YCTPOMCTBA K MPHEMY HH(OPMAITUH.
CKOJIBKO BEKTOPOB IPEphIBaHMs CBS3aHO ¢ MoayieM | 1. 2,
13 USCI B pexxume SPI? 2. 3,
3. 4,
4. 5.
Kakoii BweiBog wmoayns USCI mpennaznauen ans | 1. SIMO,
14 | Pa3pEUICHNS Nepesadl TaHHBIX BETOMBIM MOJIYJIEM B 2. SOMI,
pexume SPI? 3. SCLK,
4. UCASTE.
Kaxkoii BeiBox monynsa USCI npennasnauen amns 1. SIMO,
repelauy JaHHBIX OT BEAYIIEro YCTPOHCTBA 2. SOMI,
15 | BemomoMy B pexume SPI? 3. SCLK,
4. UCASTE.
Kaxkoii BeiBox monynsa USCI npennasnauen ans 1. SIMO,
nepeiayy JaHHBIX OT BEJOMOT0 YCTpOICTBa 2. SOMI,
16 | Benymemy B pesxxume SPI? 3. SCLK,
4. UCASTE.
Kakoii BweiBog wmoayns USCI mpennaznauen ans | 1. SIMO,
17 | TepeNiaun CHHXPOCHTHANIA B PEKIME SPI? 2. SOMI,
3. SCLK,
4. UCASTE.
Kakoit  peructp  orBewaer 3a  ympasnenue | 1. UCAOCTLDO,
1g | TPEPBIBAHUAMI OT MOJIJIS USCI B pexxume SPI? 2. UCAOCTL1],
3. 1E2,
4. IFG2.
B kakom peructpe ycranasnuBatorcss ¢uaru | 1. UCAOCTLDO,
19 | TIPEPBIBAHHS OT MOJYJIs USCI B pexume SPI? 2. UCAOCTL],
3. 1E2,
4. IFG2.
[ToncraBbre B popmyty 1. Vin,
oo | Napc=1023+(X - VRer-)/(VREF+ - VREF-) 2. Vou,
BMeCTO X OJIHY U3 NIEPEUNCIICHHBIX BEINYNH: 3. 32768,
4. 65535.
6.3. Onucanne mnoka3zaTejeid W KpUTEPHEB KOHTPOJS YCIEBAeMOCTH, ONMUCAHUE IIKAJ
OLICHUBAHUS

6.3.1. Kputepuu oieHOK MPOMEKYTOYHOM aTTecTanuu (3K3aMeH)




Onenka

IHoporoBblii ypoBeHb YrayoneHHbIH IIpoaBuHyTHII
«2» OCBOCHHS YPOBEHb OCBOCHHS YPOBEHb OCBOCHHS
(HEeyI0BJIETBOPHUTEIBLHO) «3» «4» «S5»
(Y10BJIETBOPUTEJIBHO) (xopo1io) (OTJIM4HO)

CrTyneHT HE 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, J0ImycKaeT
CYIIIECTBEHHBIE OIINOKA B

CTyneHT OBEPXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
JMCIUIUINHBL, TOITyCKAeT

CTyneHT XOpoIIo 3HaeT

Marepua, rpaMOTHO

IO CYILECTBY M3JIaraet
€ro, I0ITyCKast

CTyzeHT B MMOJTHOM
00BEMe 3HaEeT MaTepHall,
IPaMOTHO H I10
CYIIECTBY U3JIaraer ero,
HE JIoImycKast

HEKOTOPbIE HETOYHOCTH B CYILLIECTBEHHBIX
OTBETax Ha BOIPOCHI HETOYHOCTH B OTBETE Ha N
BOMpOC OTBETE Ha BOMPOC. HETOYHOCTEH B OTBETE
Ha BONPOC
He ymeer nHaxoautb WHorna naxoaur YBEpPEHHO HAXOIUT Besommboyno HaxoguT
peleHus: 0OJIBITNHCTBA perieHus, perieHus, pernieHus,
MPETYCMOTPEHHBIX MPEAyCMOTPEHHBIC MIPETyCMOTPECHHEIE MPEeTyCMOTPECHHEIE
MPOTpaMMOii 00yUIeHUS MPOTrpaMMoii 00y4eHus IporpaMMoin 00ydeHHsI porpaMMoi
3aJIaHUN 3alaHUN 3alaHuN o0y4eHus 3a1aHuit
BoapmmHCTBO [IpenycmoTpennsie [IpenycMoTpeHHbIe [IpenycMoTpeHnnbie
MPEAYCMOTPEHHBIX MporpaMMoii 00ydeHUs IporpaMMoit 00ydeHus

porpaMMoit 00yueHUs
3aJJaHUU HE BBIIIOJIHEHO

3a/IaHMsI BBITOTHEHBI
yIOBJIETBOPUTEIHHO

3aJaHursd yCIICIIHO
BBITIOJTHCHBI

MIPOrpaMMOit 00ydeHus
3a1aHHs YCIIEIIHO
BBIITIOJTHCHBI

Ilpumepnana wkana oyeHusaHuA 3HAHUIL 8 mecmosoul hopme:

KoauuecTBO NpaBUJIbHBIX 0TBETOB, %o Ouenka
0-49 HEY/IOBJICTBOPUTEIILHO
50-65 yJIOBJICTBOPUTEIHLHO
66-85 XOPOIIO
86-100 OTIIUYHO

6.3.2. Onucanue MKaAbl M KPUTEpPHEB OLEHUBAHMS /Jsl TPOBedeHUS] TPOMEKYTOUYHOI

arrectauvu B (popMe 3aUTHI KYPCOBOH padoThI




CTyIeHT BBINOJHIET KYPCOBYIO pabOTy B COOTBETCTBHH C IpaduKoM, NMPUHATHIM Ha 3aceJaHUH
kadenpel. OrieHKa MOXKET OBITh CHIDKEHA 33 HECOOJIIOCHNE YCTAaHOBJIEHHOTO Kadeapoii rpaduka.

Onenka

Ioporoeslii ypoBeHb

YrayoneHHbIH

IIpoaBuHyTHII

«2» OCBOCHHS YPOBEHb OCBOCHHS YPOBEHb OCBOCHHSA
(HeyI10BJIETBOPHUTEIBLHO) «3» «4» «5»
(Y10BJIETBOPUTEJIBHO) (xopo1o) (0OTJIMYHO)

CTyIeHT BBIIOJIHUT

CTyZIeHT BBIIOIHUT
CTyneHT BBITOTHUIT KYpCOBYIO paboTy ¢

KYpCOBYIO paboTy
KypcOBYI0 paboty ¢ HEKOTOPBIMHU
CTyZneHT He BBIOTHIIT IIOJIHOCTBIO B

CYIIECTBCHHBIMU HE3HAYUTEIbHBIMU

KypCOBYIO paboTy B
COOTBETCTBHH C
3aganneM. He Bianmeer

ommoOkamu. [Ipu 3amuTe
KypCOBOT'O ITPOEKTA
JIEMOHCTPHPYET CIIa0yI0

OIMMOKAMH H
HetouHocTsAMHU. [Ipu
3aIuTe KypcoBOTO

COOTBETCTBHH C
3aganueM. [Ipu 3ammre
KYPCOBOTO IPOEKTa

TEOPETUYECKUMHU JEMOHCTPUPYET
. TEOPETUIECKYTO MPOEKTa IEMOHCTPUPYET
3HaHHUAMMU 110 U3y4acMOUn BBICOKYIO
noAroToBky. Ilpu XOPOLLYIO
JTVCLUTLTHHE. TEOPETUUECKYIO
peleHnH 3a1a4, TEOPETUIECKYIO
Heo0xoaumMeie MOJATrOTOBKY. Y CIIEITHO
MPEeAYCMOTPEHHBIX IIOATOTOBKY. XOPOIIO
MPaKTUIEeCKUE N . CIPaBJISIETCS C
MporpaMMoi y4eOHOH CTIpaBJISETCS C
KOMIIETEHIINU HE peleHneM 3a1a4,
JUCLMILINHEL, TOIyCKaeT peurenueM 3aaay,
c(OpMHPOBaHBI IIPELyCMOTPEHHBIX
HETOYHOCTH, NpEeayCMOTPEHHBIX o o
. . porpaMMoit yueOHoH
CYIIIECTBEHHBIE OMINOKA MporpaMMoi yaeOHOH
JTUCLUUTUINHBL
JUCLUIUIMHBI

7. VUEBHO-METOJIAWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHMUILIAHBI

7.1. Pexomenayemasi 1uTeparypa
7.1.1. OcHoBHAas JJUTEpPaTYypa
1. CmupHOB, FO.A. OCHOBBI MHUKPOIEKTPOHUKH M MUKPONPOLIECCOPHON TEXHUKH [DIEKTPOHHBIN
pecype] : yue6. mocobue / FO.A. Cmupnos, C.B. Cokonos, E.B. TutoB. — DnektpoH. man. — CaHKT-
[TerepOypr : Jlans, 2013
https://e.lanbook.com/book/12948
2. Mypowmries, JI.FO. Mukponporeccopsl u MukpoOBM : yueOnoe nocodue / JI.FO. Mypomues, E.H.
Ammn ; MuancTepcTBO 00pa3oBanusa U Hayku Poccuiickoit @enepanmu, OenepaibHOe TOCYAAPCTBEHHOE
O10/KeTHOEe 00pazoBaTeIbHOE YUPEKIACHUE BhICIIEr0 MpodeccuoHaabHOro odpasoBanus «TamOoBCKHiA
roCy/1lapCTBEHHBIN TEXHUYECKUI yHUBepcuTe. - Tam0oB : M3natensctBo ®I'BOY BIIO «TT'TY», 2013
http://biblioclub.ru/index.php?page=book_view red&book_id=277852
3. CemeiictBo MHKpOKOHTpOiLiepoB MSP430X2XX. ApXUTEeKTypa, MporpaMMHpPOBaHUE, pa3padoTKa
npunoxenuit / nep. ¢ anri. Ectudeea A. B. — M. : lomdka-XXI, 2010. — 544 c.: un. — (Cepus
«MupoBas 31ekTponuka»). — ISBN 978-5-94120-221-8
7.1.2. lonoIHUTeIbHAS JUTEPaTypa
1. IMurapes, JI.A. MukponpoieccopHble CUCTEMbl aBTOMAaTHYECKOTO YIIpaBJIeHUs: yuyeOHOe mocodue
/ JLLA. TlurapeB ; MunucrepctBo cenbckoro xossiictsa P®, Cankr-IlerepOyprckuii rocyaapcTBeHHBIN
arpapHbiii yHuBepcuteT, Kadenpa snexTposHepreTuku U saekTpoodopynoBanus. - Cankrt-IlerepOypr :
CII6Ir'AY, 2017
http://biblioclub.ru/index.php?page=book&id=480402
2. Kapnos, A.I'. Llugpossie cucTeMbl aBTOMaTUYECKOTO PEryJIMpoBaHus : yueOHoe nocodue / A.TL.
KapmioB ; MunucrepctBo obpazoBanusi u Hayku Poccutickoit deneparuu, Tomckuii ['ocynapcTBeHHBIN
VYuusepcurer Cucrem Ynpasnenus u Paguosnexkrponuxu (TYCVYP). - Tomck : TYCVYP, 2015
http://biblioclub.ru/index.php?page=book&id=480640
7.1.3. YueOHO-MeTOAUUYECKOE OOecnieYeHne



https://e.lanbook.com/book/12948
http://biblioclub.ru/index.php?page=book_view_red&book_id=277852
http://biblioclub.ru/index.php?page=book&id=480402
http://biblioclub.ru/index.php?page=book&id=480640

Manapes B.U. MukponpoiieccopHbie CpeicTBa B TEXHOJOTMYECKUX KOMILJIEKCaX TOPHOTO U
HedTerazoBoro Mpou3Bo/CcTBa: yuebnoe nocodue / B.U. Manapes, A.C. CumakoB. CaHKT-
[TerepOyprckuii rocyapCTBEHHBIN TOPHBIA HHCTUTYT (TexHu4Yeckui yauBepcutet). CI16, 2006. 53 c.

7.2. ba3bl JaHHBIX, 3JIeKTPOHHO-0MOIMOTEYHbIe CHCTEMbI, HH(OPMAIIHOHHO-CIIPABOYHbIE U

MOUCKOBbIE CHCTEMbI

1. EBporneiickas nudposas oudimoreka Europeana: http://www.europeana.eu/portal

2. O0menocTyHAass MHOTOSI3bIYHAsT YHUBEPCAIbHASI HHTEPHET-3HIIUKIONEIUS CO CBOOOIHBIM
KOoHTeHTOM «Bukuneaus» https://ru.wikipedia.org

3. KoncynpsrantlLittoc: cripaBodHO - TOMCKOBAsI cucTeMa [ DJIeKTpOHHBIN pecypc]. -
www.consultant.ru/.

4. MupoBas nudposas oudbnuoreka: http://wdl.org/ru

5. Hayunas snektponHas 6ubnuroreka «Scopus» https://www.scopus.com

6. Hayunas snextponnas 6ubmmoreka ScienceDirect: http://www.sciencedirect.com

7. Hayunas snekrponHas 6ubmunoreka «eLIBRARY »: https://elibrary.ru/

https://e.lanbook.com/books.

8. [Touckosble cuctemnl Yandex, Rambler, Yahoo u ap.

9. Cucrema 'APAHT: a5ieKTpOHHBIN IEPUOANYECKUIN CIIPABOYHHK [ DIIEKTPOHHBIN pecypc]
www.garant.ru/.

10. DnexTpoHHO-0MOIMOTEYHAs CHCTEMa U3aTeIbCKOT0 IeHTpa «JlaHb»

11. Dnexrponnas 6udnuoreka Poccuiickoii I'ocymapctBennoii bubnunoreku (PI'B):

12. Dnexktponnas 6mbmuoreka yueOHUKOB: http://studentam.net

13. DnexTpoHHO-6uGIHOTeuHas cucteMa «9BC FOPAUT» www.biblio-online.ru.

14. Dnextponnas 6mbmuoreyHas cucreMa «HannoHabHBIN HPPOBOM pecypc «PyKOHTH.
http://rucont.ru/

15. DiexkTponHo-0MbOaKOTeUHAs cucTema http://www.sciteclibrary.ru/

16. DnekrponHas 6ubnroreka ['opHoro ynusepcutera http://irbis.spmi.ru

17. DnexTpoHHO-0MOAMOTEYHAst cucTema http://znanium.com

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIEHNE Ay TUTOPHIi:

Criennanu3upoBaHHbIE ayAUTOPUH, UCIIOIb3yEeMble NP MPOBEACHUH 3aHATUH JIEKLIMOHHOTO THUIIA,
MPAKTUYECKUX 3aHATUH, OCHAIICHBl MYJIbTHUMEAMHHBIMH TPOCKTOPAMH M KOMILIEKTOM armaparypehl,
MO3BOJISIOIIEH 1EMOHCTPUPOBATh TEKCTOBBIE U IpadUuecKrue MaTepHabl.

AyIUTOpHH OCHAIIEHBI CIIEIHATM3UPOBAHHBIM 000PYA0BaHUEM, HEOOXOJMMBIM JIJISI BBITIOJTHEHUS
MpPaKTUYeCKHX paboT mo aucuuiuinHe «CoBpEeMEHHblE MHUKPONPOIECCOPhl M MHUKPOKOHTPOJUIEPH! B
crCcTeMax yIpaBIICHUS.

AyAUTOPHHM /ISl IPOBEAEHUS JeKIMOHHBIX 3aHATHH.

OcHaieHHocts: ctonn — 15 mr., cryn — 30 mr, mocka Oemast mapkepHas Magnetoplan C
2000x1000MM.

KommbroTepHas TeXHUKA: HHTEpaKTHBHBINH ceHcopHblii LCD-3kpawn iilyama ProLite PL8603U.

AYAUTOPUM /15l NPOBEJAEHUS NPAKTHYECKHX 3aHATHIA.

OcHallleHHOCTh: CcTON — 8 mrT.,, cryn —16 mrt, mocka Oemas mapkepHas Magnetoplan C
2000x1000MM.

Kommerotepras Texuuka: MoHoo6sok Dell OptiPlex 7470 All-in-One CTO 23.8" FHD DDR4 16 I'b
—16 .

8.2. IlomMereHus1 AJ1s1 CAMOCTOSITEIbHOM PadoThI:

1. Ocnamennocts: 13 nmocagounsix Mect. Ctyn — 25 MWT., CTON — 2 MIT., CTOJ KOMIBIOTEpHBIN — 13
mrT., mKkad — 2 mT., 10cKa ayautopHas mapkepHas — 1 mr., APM yue6Hoe [IK (MOHHTOp + CHCTEeMHBIH
6mo0k) — 14 wt. Hoctyn k cetu «MHTEpHET», B 3JEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpery
YHuBepcurera.
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2. OcHamieHHOCTh: 17 mocamodnbix MecT. Jlocka i muchMa MapkepoMm — 1 mT., paboune mecta
cTyaeHToB, obopynoBanubie IIK ¢ ngoctymom B cerb yHHBepcuTeTra — 17 IIT., MyJIbTUMEIUNHHBIN
npoektop — 1 mr., APM npenonaBarens st paboTel ¢ MyjiabTUMeaua — | IT. (CHCTEMHBIH OJIOK,
MOHHUTOPBI — 2 mT.), cton — 18 mr., ctyn — 18 mt. Joctynm k cetu «HHTEpHET», B DIICKTPOHHYIO
MH(POPMaLMOHHO-00pa30BaTEIbHYIO Cpely Y HUBEPCUTETA.

3. OcHameHHOCTh: 16 mocago4yHbix MecT. CTOJN KOMIBIOTEPHBIH 1isi cTyaeHToB (tun 4) - 3 mr.,
CTOJI KOMIIBIOTEPHBIN JUIsl CTYACHTOB (THI 6) — 2 IIT., CTOJ KOMIBIOTEPHBIN ISl CTYIEHTOB (THIT 7) —
1 wt., Kpecno mpenogaBarens (CeTka, LBET 4YepHbIM) — 17 mT., MOCKa HamosibHas MOOWJIbHAs Oenas
MarHuTHO-mapkepHas «Magnetoplan» 1800MM*x1200MMm - 1 mT., MmoHOGIOK Lenovo M93Z Intel Q87 —
17 wrt., mnakat — 5 . JJoctyn k cetn « HTEpHET», B 2IEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIILHYIO
cpeny YHUBEpCUTETA.

8.3. IlomemeHus A1 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKUBAHUS 000Py10BAHMSA:

1. LleHTp HOBBIX HH(OPMALIMOHHBIX TEXHOJOTHH U CPEICTB O0yUEHHUS:

OcCHaIlIEHHOCTb: MEPCOHANbHBIA KOMIIbIOTEp — 2 WIT. (HocTyn K cetu «MHTepHET»), MOHUTOp —
4 mrT.,ceTeBoil HAKOMUTENb — 1 IIT.,HCTOYHUK OecriepeOOMHOr0 NUTaHUs — 2 IIT., TEIEBU30p IJIa3MEHHBIN
Panasonic — 1 wr., Touka Wi-Fi — 1 mit., nasuibHast cranius — 2 WT., Apeiib — 5 Wrt., nepdoparop — 3 wr.,
HabOp MHCTpYMEHTA — 4 IIT., TECTep KOMIIBIOTEPHOM ceTH — 3 mIT., OAJIJIOH CO CXKaThIM ra3zoMm — | mT.,
racrta TeruionpoBogHas — 1 wrT., meiiecoc — 1 mWT., paguoctaHuus — 2 1WT., croil — 4 mrT., Tym0a Ha
KoJlecukax — 1 IIT., MoAcTaBKa Ha Kojecukax — 1 mr., mkag — 5 WT., Kpeciao — 2 mrT., JecTHuna Alve —
1 .

2. lleHTp HOBBIX HH(OPMALIMOHHBIX TEXHOJOTHH U CPEICTB O0yUCHHUS:

OcHalleHHOCTh: CTOJI — 5 IIT., CTYdA — 2 IIT., Kpecao — 2 WT., mKad — 2 MT., NePCOHAIbHbII
KoMmbploTep — 2 mT. (moctyn k cetu «HuTepHer»), monutop — 2 mT., MOY — 1 mr., Tecrep
KOMIIBIOTEPHOM ceTH — | mT., OaJUIOH CO CXKAaThIM ra3oM — 1 wIT., mypynoBepT — 1 mr.

3. LleHTp HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTUH U CPEJICTB 00YUEHUS:

OcHaIeHHOCTh: CTON — 2 WIT., CTyJbd — 4 WT., Kpeciao — 1 mr., mkad — 2 mT., NepcoOHAIbHbBIN
kommnbioTep — 1 wT. (moctyn k cetn «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mT., KoJI0HKH
Logitech — 1 mrt., Tectep KoMmmblOTepHO# ceTh — | mT., Apenb — 1 wT., TenedoH — 1 mT., Habop PyUHBIX
MHCTPYMEHTOB — | mIT.

8.4. JIunieH3MOHHOE MPOrpaMMHoe ofecrevyeHne:

1. Microsoft Windows 8 Professional (morosop 6eccpounsriit 'K Ne 875-09/13 ot 30.09.2013 «Ha
MTOCTaBKY KOMITBIOTEPHOU TEXHUKH)

2. Microsoft Office 2007 Standard (moroBop 6eccpounsiit Microsoft Open License 42620959 ot
20.08.2007)

3. Microsoft Office 2007 Professional Plus (morosop Oeccpounsiii Microsoft Open License
46082032 ot 30.10.2009, moroBop Oeccpounsiii Microsoft Open License 46822807 ot 22.12.2009,
noroBop 6eccpounblii Microsoft Open License 46431107 ot 22.01.2010, noroBop 6eccpounsiii Microsoft
Open License 45207312 ot 03.03.2009

4. IAR Embedded Workbench Kick Start Bepcusi.
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