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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

JlaGopaTtopHble 3aHATHS (aKaJEM. 4acOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocTrosiTenbHas paboTa, BKIIOYas 4achl Ha KOHTPOJIb
(akazeM. yacoB)
Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

Hudd. 3auet (kypc)

DDA
PAIIC

34
34

69
75

144



2 AHHOTAIIUA AMCHUITJINHBI

«MUKPOITPOLUECCOPHBIE CPEJICTBA YIIPABJIEHUS

B nucuuninuHe u3y4aroTcs MUKpPOIIPOIIECCOPHBIE CPEICTBA CUCTEM yIIpaBiie-
HUS, UCTIOJIb3yEeMbI€ Ha OOBEKTAX JIEKTPOIHEPTETUKH U AIIEKTPOTeXHUKH. Paccmar-
PHUBAIOTCSI COBPEMEHHBIE MUKPOIIPOIIECCOPHBIE CPEACTBA: MUKPOKOHTPOJLIEPHI, CPEI-
CTBa BBOJIa M oToOpakeHust HGOpMaIMU, MporpaMMHoe odecneuenre. OcyIiecTB-
JSIETCSl TEOPETUYECKOE M MPAKTUYECKOE 3HAKOMCTBO C TEXHOJOTHUSMH pPa3padOTKU

MUKPOIIPOOCCCOPHBIX CUCTCM YIIPABJICHUA.

SUBJECT SUMMARY

«MICROPROCESSOR CONTROL DEVICES»

The discipline studies microprocessor devices of control systems used at elec-
tric power and electrical engineering facilities. Modern microprocessor devices are
considered: microcontrollers, means of input and display of information, software.
Theoretical and practical acquaintance with the technologies for the development of

microprocessor control systems is carried out.



3 OBHIME ITOJIOKEHUA
3.1 Ieau u 3aga4y AUCHUILIHHBI
1. OCHOBHBIMHU LIENISIMU AUCIUTUIMHBI SBIISAETCS MOTyYeHHE HEOOXOIUMBIX 3HAHUM,
YMEHUN U HABBIKOB MO COBPEMEHHBIM MHKPOIPOILIECCOPHBIM CPEICTBAM M HUX HC-

IMOJIL30BAHUTIO B SJICKTPOIIPUBOAHBIX CUCTCMAX, ITPOMBIINIJICHHBIX YCTAHOBKAaX U TCX-

HOJIOTMYECKHNX KOMILJIEKCax Ha 00BbEKTax OHCPIrCTUKU U DJICKTPOTCXHHUKHN

2. 3ajauaMu U3y4YeHUsl TUCUUILIINHBI SBISETCS MPUOOPETECHUE TEOPETUUECKUX 3HA-
HUN U GOPMUPOBAHHME MPAKTUUECKUX YMEHHUM U HABBIKOB MPUMEHEHHUS MUKPOIIPO-

HECCOPHLBIX CPCACTB B aBTOMATU3HUPOBAHHBIX CUCTEMAX YIIPABJIICHHA.

3. 3HaHHE OCHOBHBIX XapaKTEPUCTUK M (HYHKIMOHAIBHBIX BO3ZMOKHOCTEH MUKPO-
IPOLIECCOPHBIX YCTPOMUCTB, UCIONb3YEMBIX B AaBTOMAaTU3UPOBAHHBIX CUCTEMAX 00b-

CKTOB OHCPI'CTUKHU U JJICKTPOTCXHUKHU.

4. YMeHue nNpou3BOAUTH BEIOOP MUKPOKOHTPOJIJIEPOB U OCYIIECTBIIATH UX IIPOTPaM-

MHUPOBAHUC IJISI PCIICHNA KOHKPCTHBIX 3a/1a4 CUCTCM aBTOMATHU3allun

5. ®opMupoBaHUE HABBIKOB pa0OThI IO pa3pabOTKe MPOTOTUIIOB MUKPOIIPOIIECCOP-

HBIX CUCTCM YIIPABJICHUA 00BEKTaMU OHCPICTUKH U SJICKTPOTCXHUKH

3.2 Mecro qucuMiuiaHbl B cTpykrype OITIOIT

JlucuumiviHa n3y4aercsi Ha OCHOBE paHee OCBOCHHBIX JUCLUILIMH Y4e€OHOrO IIaHa:
1. «Idudposas 3neKTpOHUKA»

2. «IIporpammupoBanue»

3. «IIporpammupoBaHue U OCHOBBI AJITOPUTMHU3ALIAID)

U 00€eCIeunBaeT U3yYeHHE MMOCIEAYIOUUX TUCIUIUIINH:

1. «Cucremsbl YIIPABJICHUA SJICKTPOIIPUBOIAMMD>



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
YK-2 CrniocoOeH omnpenensaTh KPyr 3ajad B paMKax MOCTaBICHHON LEIH U BbIOU-

parb oNTUMAalbHbIE CIIOCOOBI UX PEUICHMSI, UCXOAS U3 JIEHCTBYIOLIUX Ipa-
BOBBIX HOPM, HIMEIOIIMNXCS PECYPCOB U OTPAHNYECHUN

VK-2.1 Buibupaem suowvt pecypcos ¢ yuemom oepanuuenuii s peuterusi npogheccu-
OHANLHBIX 3a0a4, ONpedesieHHble MeMOoObl OYEHKU PAHLIX CNOCOD08 pelle-
HUSL 3404y ¢ y4emom OelCmayioue2o 3aK0H00AmelbCmed U NPasosblx HOPM,
peyupyrowux npo@hecCuoHaibHyIo 0esimeibHOCHb

VK-2.2 Onpeodensiem Kpye 3a0ay 8 pamKax 8blOPAHHBIX U008 NPOheCcCUOHATLHOU
odesimenbHOCMU, NIAHUPYem COOCMEEHHYI0 0esIMeNbHOCHb UCX0O0ST U3 UMEIO-
Wuxcs pecypcos, peuiaem noCmaegieHuvie 3a0auu, UCNOIb3yem HOpMamue-
HO-NPABo8YI0 OOKYMEHMAYUI0 NPogheccuoHaIbHol cghepvl




4.1

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

4 COAEP KAHUE JUCHUIIJIMHDBI

Coneprxanue pa3aejioB IUCHUIINHBI

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jek, | Jlao, | UKP, | CP,

n/n a4 a4 a4 au

1 BBenenne 2 0 0 0

2 | TepMUHONOTHUSI, OCHOBHBIE OIpPEACIICHUS MHUKPOIPOILIEC- 2 0 0 8
COPHBIX YCTPOWCTB YIpaBICHUS U CPEPhI KX MTPUMEHEHUS

3 | CrpykTypa MHKPOKOHTPOJUIEPOB, paclpeiesieHne ooa- 4 4 0 12
CTEel mamsTh

4 | Otnagovaple MOIYIU U TUIAT(HOPMBI ISl IPOTOTUITHPOBA- 6 8 0 12
HUSI MUKPOITPOIIECCOPHBIX CUCTEM yTIPaBIICHUS

5 | IlporpammHBIe cpebl KOHMDUTYPALIUH W TIPOTPaMMHPOBA- 6 6 0 16
HUSI MUKPOKOHTPOJUIEPOB, peau3alisi TUIIOBBIX aJlfOPUT-
MOB U (DyHIIM yTIpaBICHHUS.

6 | YcrpoiicTBa BBOJIa U 0TOOpaXKeHUsI MHPOPMAIIMHU B MUKPO- 6 6 0 15
MPOLIECCOPHBIX YCTPOUCTBAX YIPABICHUS

7 | llonkiroueHUE BHEIIHUX YCTPOMCTB K MHUKPOKOHTPOJLIE- 4 4 0 2
paM MoCpeICTBOM MOPTOB BBOJA BBIBOJA 0O0IIEro Ha3HAYe-
HUS

8 | Pa3paboTka cucTeM yMIpaBICHUS AIICKTPOMPHUBOIAMU C 2 6 0 10
MHUKPOIIPOILIECCOPHBIM YITPaBICHUEM

9 | 3akmitoueHue 2 0 1 0
Hroro, au 34 34 1 75
W3 HUX a4 Ha KOHTPOJIb 0 0 0 0
OO0mast TpyJ0eMKOCTh OCBOEHHUS, a4/3e 144/4

4.1.2 Copepxanue

Ne HaumeHoBaHue TeMbl Conepxanue

n/n JMCITUTLTMHBI

1 | Beenenue O nucuummHe: colepaHue JUCUUIUIAHBL, 11€]1b, OpTaHU-

3arus MpoBeAcHUs 3aHATUH. CBA3b C APYTHUMH TUCIUATLIU-
HaMU OCHOBHOW o0pazoBarenbHOU mporpammel. Kpatkas
BBOJIHAsl XapaKTEPUCTHKA U3y4aeMbIX BOIPOCOB Ha ay/Iu-
TOPHBIX 3aHATHUSIX U B MPOIIECCE CAMOCTOSITENTbHON pabo-
THI.




Ne HaumeHoBaHHe TeMbl Conepxanue

n/n AUCHHUIIMHBI

2 | Tepmunosnorus, OCHOBHbIE | TepMUHOIOTUS U ONpPEACIEHUS, UCTIONb3YEMbIE B MUKPO-
OIIpENIETIEHHUSI MUKPOIIPOLIECCOP- | MPOLIECCOPHBIX CHCTEMAaX YIIpaBieHUs. MHUKPOKOHTPOII-
HBIX YCTpPOMCTB yIpaBJIEHUS U | Jepbl U UX HazHaueHHe. OOIMe BOIPOCHI MPUMEHEHUS
cdepbl UX TPUMEHEHUS MUKpPOIIPOLIECCOPHBIX CUCTEM B pa3nyHbIX chepax. Oco-

OEHHOCTH MPUMEHEHUsI MUKPOKOHTPOJIEPOB B CHCTEMaX
yIpaBiaeHUs] 00bEKTaMU YHEPIeTUKU U DJIEKTPOTEXHUKH.

3 | Ctpyktypa MHKpOKOHTposule- | PaccmarpuBaercs crpykrypa ARM MHKpPOKOHTpOIUIEPOB,
pOB, pacrpeneneHne obiacTedl | Ha3HaueHHe MNepuepuiHbIX MOAYJIeH W UHTEPQENcoB.
aMsTU Jaetcs pacnpeneneHle U Ha3HaYeHUE 00J1acTeil maMaTu.

4 | Otnago4yHble MOAYAM W IUIAT- | DTambl pa3pabOTKU MUKPOIPOIIECCOPHBIX CUCTEM YIIpaB-
dbopMBbl A IpOoTOTUNIUPOBaHUS | JieHus. [IpoToTunupoBanue: miaarGopMbl U yCTPOHCTBA.
MUKpoTpolneccopHbix  cucreM | CoBMecTHas paboTa MHKPOIPOIECCOPHBIX YCTPOUCTB U
yIPaBICHUS CIEeLMAIN3UPOBAHHBIX MOAYJeH (CHIOBBIE MOMIYJIH, JaT-

yuky 1 gpyroe). Llenu nuranusa. CxeMsl 3a1uTa OT HEIo-
JSPHOCTH.

5 | Ilporpammubie cpeabl KoH¢uU- | [IporpamMmHble MakeThl U CpPeabl, UCTIOIb3yEMbIE MIPU pa-
rypalud ¥ MPOrpaMMHUPOBaHUs | OOTE ¢ MHUKPOKOHTposuiepamu. HasHaueHune U UCIONb30-
MUKpPOKOHTPOIIJIEPOB,  peaiu- | BaHue. Pa3paboTka u oTiiajKa yrnpaBisiomuX MPOrPaMM.
3alys TUIOBBIX AJITOPUTMOB U
GbyHIMIA yripaBIeHHS.

6 | YcrpoiicTBa BBoJa U oToOpaxke- | [IporpaMmMHO-TeXHHUYECKHE CPEICTBA BBOIA U OTOOpaxke-
HUsl UHQOpPMaLKMu B MUKpomnpo- | HUs uHpopmanuu. OCHOBHBIE XapaKTepuCcTHKU. OpraHu-
LIECCOPHBIX YCTPOUCTBAX yIpaB- | 3auus uHTepdeiica.

TIeHUS

7 | lHogknroueHue BHeIIHUX | Ha3HaueHue, OCHOBHBIE XapaKTEPUCTUKUA M HCMOJIb30Ba-
YCTPOICTB K MHUKPOKOHTpOJIJIE- | HUE OPTOB BBO/AA/BBIBOJIA OOIIET0 HAa3HAYECHHA. 3aluTa
pam IoCpeACTBOM MOPTOB BBOAA | OT Apede3ra KOHTAaKTOB: MPOrpaMMHBIE U annapaTHbIe pe-
BBIBOJIa O0I1[Ero Ha3HAYCHUSI LICHHUS.

8 | Pazpabotka cucrem ympasnenus | [IporpaMMupoBaHre OCHOBHBIX PEXHMOB pabOTHI 3JIEK-
ANIEKTPONIPUBOJAMH C MHUKpPO- | TPOIIPUBOAOB: IYCK, PEBEPC, 3aJaHUE U PETYIUPOBAHUE
IIPOLIECCOPHBIM YIPaBICHUEM ckopoctu. Crenuanu3upoBaHHbIE IPOrpaMMHBIE CpEl-

CTBa, NpeAHa3HAYCHHbIE Ul pa3padOTKU MHKpPOIpOLEC-
COPHBIX CUCTEM YIPaBICHHUSI AJIEKTPOIIPUBOJAMH U CUCTE-
MaMHU YIIpaBJICHUS ABHKEHUEM

9 | 3akmtouenue CoBpeMeHHbIE TEHACHIIMU Pa3BUTHUS MHUKPOIPOLECCOP-
HBIX CHUCTEM YIpPAaBJIEHUS, OCOOEHHOCTH NPAKTUYECKOIO
IIPUMEHEHNUS Ha 00bEKTaX SIHEPTETUKU U ITIEKTPOTEXHUKHU.
Nwmmoprozamemenne. O0001eHre TEKIIMOHHOTO MaTepH-
ana. [lonBenenne UTOroB.

4.2 Tlepedennb J1aGOpPaTOPHBLIX PadoT

HaumeHnoBanue 1a060paTopHOii padoThI

KosmuecTBo ayn. yacos

1. PazpaboTka mpoTOTHIIa MUKPOIPOLIECCOPHON CUCTEMBI YIIpaBJie-

HUS IEKTPOIPUBOIOM MAJION MOIIHOCTH 8

2. CpenctBa BBOJa-BbIBOJIA U OTOOpakeHUsI HH(OPMAIIUU B MUKPO-
MPOLIECCOPHBIX CHCTEMaX YIpaBICHUS




HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos

3. Pa3zpaboTka mporpamMmsbl reHepaTopa UMIYJIbCOB 33/1aHHOM 4acTo-

ZI.)IN[I/IKPOHPOHGCCOpHaSI peanu3anus METO1a IUPOTHO-UMITYJIBCHOM :
Monysinuu ¢ npumeHenueM HAL TexHonoruit 10
Hroro 34
4.3 llepeyeHb NPAKTHYECKHUX 3AHATHH
[IpakTrueckue 3aHATHS HE PETYCMOTPEHBL.
4.4 KypcoBoe npoeKTHPOBAHUE
KypcoBas pabota (IIpoeKT) HE TPETyCMOTPEHBI.
4.5 Pedepar
Pedepar He mpexycMoTpeH.
4.6 HuauBuayajbHOe JOMAaIIHee 3aJaHUE
NunuBryansHOE TOMAIIHEE 3aJaHUE HE TTPEAYCMOTPEHO.
4.7 doxaan
Jloxiiaa HE PETyCMOTPEH.
4.8 Keiic
Keiic He mpegycMoOTpeH.
4.9 Opranusanus u y4eOHO-MeTOANYeCcKoe odecnevyeHne CaMoCTOATeIbHOM pa-

00THhI

N3ydeHne AUCHUILIMHBI COMPOBOXKIAETCS CAMOCTOSITENIbHOM paboTOM CTy/IeH-

TOB C PCKOMCHAOBAHHBIMHU IIPCIIOAABATCIICM JIMTCPATYPHBIMU MCTOYHUKAMH U HWH-

(dopManmoHHBIMU pecypcamu ceTu HTepHer.

8



HHaHI/IPOBaHI/Ie BPEMCHU I N3YUCHUS JTUCHUIIIIMHBI OCYIICCTBIIACTCA Ha BCCh
neproa 00y4deHust, peycMaTpuBasi MPU ATOM PETYJISIPHOE TOBTOPEHUE MPONICHHO-
ro marepuana. O0yJarmumMcs, B paMKaxX BHEAyIIUTOPHOW CaMOCTOSTEIBLHON pado-
ThbI, HEOOXOJIUMO PETYJSPHO JOMOJHITH CBEACHUSIMHU W3 JIUTEPATYPHBIX HCTOUHUKOB

Marcpuall, BaKOHCHCKTHpOBaHHBIﬁ Ha JICKIHUAX.

Ocob0e MecTo yaesieTcss KOHCYIBTHPOBAHHUI0, KaK OJTHON U3 (hopM 00yUdeHHs

Y KOHTPOJISI CAMOCTOSITEIbHOU PaOOTHI.

CaMocToSTeNbHOE U3YUYCHHUE CTYJACHTAaMHU TEOPETUYECKUX OCHOB JUCIIMILIHU-
HBI 00ECIIEYeHO HEOOXOIUMBIMU Y4EOHO-METOANYECKUMU MaTepruanaMu (y4eOHUKH,
y4eOHbIe TOCOOMSI, KOHCIEKT JICKIIHA U T.I1.), BEIOJIHEHHBIMU B IEYaTHOM WJIH AJIEK-

TPOHHOM BHJE.
B cayuae npumenenusn /{IOT c 3amenoii ayoumopHvix 3aHAMUIL:

CamocrosTenpbHOU 3anMcH Ha Kypc HET. CTyIeHT 3aX0AUT Ha KyPC, UCIIOJIb3Ys
JIOTUH/TIAPOJIb OT €IMHOM YUETHOM 3alliCy YHUBEPCUTETA (€IMHBIH JIOTHH U MapOJIb).
Kaxxnyro Hegento OyeT JOCTyITHA HOBasi TEMa Kypca: KpaTKOe PacKpbITHE COepkKa-
HUS K&KJOW TeMBbI, IPE3EHTAIMU U KOHCIIEKTHI, C KOTOPHIMU 00y4aloIIuecss CMOTYT
O3HAKOMUTHCA B JII000€ ynoOHOe BpeMs. PekomeHayem m3ydarb mMarepual mnocie-
JI0BAaTEIbHO, YTO CYLIECTBEHHO O0JIEerdyuT padoTy. Y KaKJOoro KOHTPOJIBHOTO 3aja-
HUS UMeeTCs CBOsI popMa (TECT UM MPAKTUUECKOE 3a/IaHUE) €CTh CPOK BBIMOTHEHUS
(OKOHYATENbHBIN CPOK), 0 UICTEUEHUH KOTOPOTO J1a’Ke MPAaBUIIbHBIE OTBETHI CUCTEMA
npuHUMaTh He OyneT! B pacnucanuu Kypca ykazaH OKOHUYATENbHBIN CPOK KaXKJ0TO

3a7aHusA, KOTOPBIM BapbUPYETCS OT JIBYX JO YETBIPEX HENEIb B 3aBUCUMOCTH OT €TI0

CJIOKHOCTH.
Texymas CPC IIpumepunas
TPYA0eMKOCTb, a4

Pabora ¢ 1eKInOHHBIM MaTepuaoM, ¢ y4eOHOM JTuTepaTypoi 25
Omnepexaroniasi caMocTosiTeNbHas padoTa (M3yueHue HOBOTO MaTe-

puaia 10 ero u3J0KEHHUS Ha 3aHATUSIX) 8
CamoCTOSITENNbHOE U3YUYEHUE PA3/IETIOB TUCIUILIMHBI 15
BeinonHnenue foMalIHUX 3alaHUM, JOMAIIHUX KOHTPOJIBHBIX paboT 0




Texymas CPC

IIpumepHas
TPYA0EMKOCTb, a4

[ToaroroBka k mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HapCKHUM 3aHATUSM 17
IToaroroBka Kk KOHTPOJIBHBIM Pa0OTaM, KOJUIOKBUYMaM 0
BrinonHenue pacueTHo-rpapuueckux padot 0
BrinonHeHne KypcoBoro mpoekTa uin KypcoBoil paboTsl 0
[Touck, nzydyenue u mpe3eHTaIuss HHOOPMAIIMH 110 33JIaHHON TIPO-

Oneme, aHAIM3 HAYYHBIX MyOIUKAIMil 110 3aJaHHOMN TeMe 0
Pabora Hax MeXAUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 0 3aJaHHOU TeMe, BHITTOJTHEHHE PacyeTOB, COCTaB-

JICHHE CXeM U MOojielieil, Ha OCHOBE COOPAaHHBIX JaHHBIX 0
[ToaroroBka k 3a4ery, AudGepeHInPOBAHHOMY 3aUeTy, SK3aMEHY 10
HNTOI'O CPC 75
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa
1 [lenxynoB, Hukonaii HukomaeBny. MUKpONIpOLIECCOPHBIE CPEACTBA M CUCTE- 11
Mkl [ Teker] : monorpadus / H.H. lllenkynos, A.Il. JIuanos, 1989. -288 c.
2 Penbkun, ITaBen IlaBnoBuu. 32/16-6utHble MUKpOKOHTposuiepsl ARM7 ce- 4

merictBa AT91ISAM7 ¢upmbr Atmel. PykoBoacTBo monb3oBarens [Tekct] /
I1.I1. Penpxun, 2008. -699 c.

3 baym, Ixepemu. Mzyyaem Arduino®: HHCTPYMEHTHI U METO/IbI TEXHUYECKOTO 12
BoneocTBa [Tekcr] / J. biywm ; [mep. ¢ anrn. B. Ileruna], 2015. -336 c.

JlononHuTenbHas IuTeparypa

1 l'onuk, CranucnaB EBceeBud. MUKPOKOHTPOJUIEPH! Ul CUCTEM YIIpaBJICHUS 41
[Texkcr] : yue6. mocodue / C. E. T'omuk, 2015. -159 c.

5.2 Tlepedenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAITUOHHOM ceTH « UH-

TEPHET», HCITOJIb3YEMBIX IIPA OCBOCHUU NTUCIHUILIMHBI

Ne ni/n DJIEeKTPOHHBII ajpec

1 MukponpoueccopHast TexHHKa: BBeaeHue B Cortex-M3 : yue6. nocobue / M. H. Oropon-
HuKoB. — ExarepunOypr : U3a-so Ypai. yu-ta, 2015. — 116 c. ISBN 978-5-7996-1499-7
https://elar.urfu.ru/bitstream/10995/34811/1/978-5-7996-1499-7 .pdf

5.3 Anpec caiita Kypca

Anpec caiita Kypca: https://vec.etu.ru/moodle/course/view.php?id=10182

11


https://vec.etu.ru/moodle/course/view.php?id=10182

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlns qpucuuruimHB « MUKPOITPOIIECCOPHBIE CPEICTBA YIIPABICHUD (POPMOT Mpo-

MEKYTOYHOU aTTECTALUU SABJISIETCS 3a4€T C OLICHKOM.

3ader ¢ OLleHKOH

Ouenka Onucanue

HeynosnerBoputenbHO Kypc He ocBoeH. CTyaeHT UCTIBITHIBAET CEPhE3HbIE TPYAHOCTU
IIPU OTBETE Ha KJIIOYEBbIE BOMPOCHI TUCIUILINHEI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

XOpOH_IO CTy,HCHT OBJIAACII KYpCOM, HO B OTACIIbHBIX BOIIPOCAaX UCIBLITHI-
BacCT 3aTPyAHCHUA. YMmeer pemaTrs 3aga41

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBbIX 3aaa4.
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OcobGeHHoCTH 1O0MyCKA

Crynent nonyckaercs kK Aud . 3aueTy Ipu yCIOBUH BBITIOJHEHHUS, TOATOTOBKU
OTYETa U YCIEUTHOM 3alUThl BCeX Jab0OpaTOpHbIX padoT. 3a4eT MPOBOAUTCS HA 3a-
4YeTHOU Hefene B ycTHOM popme. Kaxknomy cTyeHTyY 3a1aeTcst HECKOJIBKO BOIIPOCOB.
Bonpocs! 171 TOArOTOBKM pa3sMeENIaroTCs 40 Hayajla 3a4€THOM HEJEIU Ha JIIEKTPOH-

HOM pecypce yauBepcutera (Moodle).

6.2 OueHouyHble MaTepUaJIbl IJIS MPOBEACHUS TEKYLIEro KOHTPOJIS U IpPoMe-

’KYTOUYHOI aTrTecTanu 00y4arouuxcs 1o JUCHUIJINHE

IIpumepHbIie Bonpockl K 1u(@.3auery

Ne i/ Onucanue
1 Opranuszanus namsTH MUKPOKOHTPOJIJIEPOB
2 3amuTa 1enel NTUTaHus OT NEPETOIIOCOBKH (HENOISPHOCTH)
3 [Mopter BBOma/BBIBOMA OOMIeTO HazHaueHus (GPIO)
4 3amuTa oT Ipede3ra KOHTAKTOB
5 Hutepdericbl MUKPOKOHTPOJIIIEPOB
6 [Ipouenypa 3arpy3Ku ynpasisiOIIMX NIpOrpaMM B MUKPOKOHTPOJIIEPHI
7 [IporpaMMHBIe cpesicTBa KOH(GUTYpallui MUKPOKOHTPOJLIIEPOB
8 CxeMbl NOATATUBAIOIINX U CTATHBAIOIINX PE3UCTOPOB
9 [TporpammHBIe cpeacTBa pa3paboOTKU U OTIAJAKH POTrPaMM MUKPOKOHTPOJLIIEPOB
10 CpencTsa BBO/Ia U OTOOpaKeHUsT HH(DOpMAITIT

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIHHBIX MaTepHUaIoB JJisi TPOBEPKU CHop-
MUPOBAHHOCTH KOMIETEHIIMU (MHAMKATOpAa KOMIIETCHI[MU) Pa3MEIECH B 3aKPBITOU

4acTH 1O aJIpecy, yKa3aHHOMY B 1I. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
1 TepMuHONIOIrYs, 0OCHOBHBIE OIIPEAEICHUS MUKPOIIPOLIECCOPHBIX
2 YCTPONCTB yIpaBIE€HUS U c(hepbl UX MPUMEHEHHS
3 CTpyKTypa MHUKPOKOHTPOJUIEPOB, paclpeneieHre obiacteit
4 TTansIT Ortuer o 71a0. pabote
OTnano4yHple MOAYNIU M TUIATGOPMBI Ui TPOTOTUITHMPOBAHUS
MHUKPOIIPOLIECCOPHBIX CUCTEM YIPABICHUS
5 IIporpamMMHBble cpenbl KOH(GUIYpalUuu M NPOrpaMMHPOBAHUS
6 MHUKPOKOHTPOJUIEPOB, pealu3alusi THUIOBBIX aJlrOPUTMOB U
7 GbyHIM ynpaBieHus..
2 YerpoiicTBa BBOsIa M 0TOOpaskeHHs UH(OPMALIUU B MUKPOIIPO-
LIECCOPHBIX YCTPONUCTBAX yIPaBICHUS
9 Otuer 1o 1a0. pabote
10 [TonxnroueHre BHEIIHUX YCTPONCTB K MUKPOKOHTPOJUIEpAM I10-
11 CPEICTBOM IIOPTOB BBOJIA BBIBO/IA OOLIETO HA3HAYEHUS
12
13
14 Otuet no 1ab. pabote
15 Pa3paboTka cuctem ynpaBieHUs 3JIEKTPOIPUBOAAMU C MUKPO-
16 MIPOLIECCOPHBIM YIIPaBICHUEM
17
18 Otuer o y1ab. pabote

6.4 Meronnka TeKymero KOHTpoJs

TGKYHIHﬁ KOHTPOJIb OCYIICCTBJIACTCA 110 CIICAYIOIIKUM BUJIaM 3aHATHH: JICKIH-

OHHBIC, J'Ia60paTOpHI>I€ U CaMOCTOATCIbHBIC.

JIeKIIMOHHbIE 3aHATHSA

Tekylmii KOHTPOJIb JICKIIMOHHBIX 3aHATUN MPOU3BOAUTCA 110 UX MOCEIIAEMO-

CTH W OIleHHUBaeTCs 1Mo cucteMe «OTIHYHO», «XOpOoIIo», «YIOBICTBOPUTEIHLHOY,

«He YAOBJICTBOPUTCIIBHO», «He arrecToBaH» B COOTBETCTBHUM C HpHBeﬂeHHOﬁ Tao-

JIALIEN.

[Ipouent nocemennii: 80 ... 100 Ouenka - OTAUYHO

ITpouent nocemenuii: 70 ... 80 Ouenka - Xopo1io

[Tpouent nocemenuii: 50
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Menee 50 npoueHToB - He ynoBIE€TBOPUTEIBLHO
0 mpouenToB - He arrecroBan
JlaboparopHble 3aHATHS

B mporiecce oOydeHus Mo AUCHUIUIMHE CTYIAEHT 00s3aH BBITIOJIHUTH 4 11a00-
paTopHbie paboThl. [1o1 BEITTOTHEHHEM J1a00paTOPHBIX PaOOT MOAPa3yMeBaCTCs MO/~
rOTOBKa K paboTe, MpOBEACHUE MCCIIEIOBAaHUM, MOJrOTOBKA OTYETAa U MX 3alHTAa.
Brimonnenne n1abopaTopHBIX padOT CTYIEHTaMU OCYIIECTBISICTCS WHAMBUIAYab-
HO. OdopmiieHre 0TYeTa CTyACHTaMH OCYIIECTBISIETCS MHANBUAYAIbHO B COOTBET-
ctBuu ¢ npuHAThIMUA B CIIGI'DTY npaBunamu opopmiieHus CTyIeHYECKUX padoT.
OTuet oopMIIsieTCSs OCIIE BHITOJIHEHUS SKCIIEPUMEHTATbHBIX UCCIIEIOBAHUM U MTPEI-
CTaBIIsIETCSI TIPEMOIaBaTeso Ha MpoBepky. [locie mpoBepku oTuet OO BO3Bpalia-
eTcs (MpU HAJIMYMHY 3aMeYaHui) Ha 10paboTKYy, TMO0 MOAMUCHIBAETCA K 3auuTe. Tpe-
O0OBaHUs K OTYETY MPECTABICHBI B METOIMYCCKUX YKa3aHUAX K JaOOPaTOPHBIM pa-

ooram.

JlaGopaTtopHbie pabOThI 3alTUIIAIOTCS CTYACHTAMU WHAWBHUAYaIbHO. Kaxbrii
CTYJICHT IOJy4aeT BOIPOC IO TEOPETUUECKON YACTH, WIIH 10 MPOLEAYPE MPOBEACHHUS
AKCIIEPUMEHTANBHBIX UCCIEIOBAaHUM, WU TI0 MOCIEAYIONmEe o0paboTke pe3yibra-
TOB, TIOCJIE YETO €My MPEAOCTaBISETCA BpeMs JJisl MOArOTOBKU oTBeTa. [Ipu o0cyx-
JICHUU OTBETA IMPEINOJaBaTeIb MOXKET 3aJ]aTh HECKOJIbKO YTOUHSIIOIIMX BOMIPOCOB. B
CJIy4ae €CJIU CTYICHT JEMOHCTPUPYET N0CTATOUHOE 3HAHUE BOMPOCa, paboTa cunTa-

€TCH 3alUIIEHHOMN.

Ha 3amure maboparopHoil pabOThI CTYIAEHT MOJDKEH TMOKa3aTh: MOHUMAaHUE
METOAMKH HCCJICAOBAHUS M 3HAHHUE OCOOCHHOCTEW €& MPUMEHEHUs, IOHNMAaHUE U
yMEHHE OOBSICHATh 0COOCHHOCTH MPHUMEHSIEMBIX METOJIOB, BOBMOYKHBIEC 00aCTH MX
IPUMEHEHHUS U T.J., yMCHHUE JIaBaTh KaYeCTBEHHYIO M KOJIMYCCTBECHHYIO OIICHKY I10-
JYYEHHBIX SKCIICPUMEHTAJILHBIX PE3YyJIbTaTOB U IIPOTHO3UPOBATH PEAKIIMH HCCIICTY-

€eMOro 00bEKTa Ha pa3InYHbIe BO3JCHCTBUSI, HABBIKH M YMEHUS, IPUOOPETEHHBIE TTPU
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BBITIOJTHEHUH JTAOOPATOPHOM padOTHI.

[To xaxxnoii 1aboparopHoi paboTe BhICTABISIETCS OLIEHKA « OTINYHOY, «XOpOo-
o», « YIOBJIETBOPUTENLHOY, «He ynoBneTBopurensHo», «He arrectoBan». B koHie
CeMecCTpa BBICTABIIACTCS OIEHKA KaXKIOMY CTYACHTY I10 JIA0OPATOPHOMY IIMKITY B IIe-

JIOM.
CamocrosiTesibHast padoTa CTYIEHTOB

KoHTpOoJb 1 O11eHKa CaMOCTOSITENLHOM padOThI CTYJIEHTOB OCYIIECTBISETCS 1O
Bomnpocam aist caMocTosTenbHOM moArotoBku. CIMCOK BOIPOCOB Pa3MENIAETCs Ha
AIIEKTPOHHBIX pecypcax yHuBepcuteTa (Moodle) mo ykazanHo# mucuuruinHe. Boi-
MOJTHEHUE KaXKJ0M 1abopaTopHOil paboThl Takxke TpeOyeT nmpeaBapuTeIbHON caMo-
CTOSITEIbHOM MOJATOTOBKH, KaK MO TEOPETUUECKOM YaCTH, TAK U 110 NPOLIEAYyPE MPOBE-
JICHUS SKCIIEPUMEHTANIBHBIX HcciieoBaHUN. CTyIEHT IOMyCKAeTCs K BBHIMOJTHEHUIO
71a00paToOpHOI pabOTHI TOJBKO MPHU MOJOKUTEIBHBIX OTBETAX HA BOMPOCHI Mpenoaa-

BaTeJIs TI0 MpeACToAIIeH padoTe.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K

TpeGoBanus k

pust

MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO npernojaBare’s,
pabouee MecTO Ipeno-
JaBarens, OKpaH, J0CKa,
npoekTop, 11K

MOMEII[eHNIO NporpaMMHOMY
o0ecrneYeHuIo
Jlexkuusa Jlexumonnas aymuro- | KomudecTtBo mocagodssix | 1) Windows

XP wu BhITIE; 2)
Microsoft Office
2007 u BpILIE

JlaGopatopHbie pabo-
THI

JlaGopatopust

KonmuecTtBo 1mocamgodHBIX
MECT — B COOTBETCTBHH C

KOHTHUHI'CHTOM, pa60qee
MECTO IpernoaaBaTeiiAi,
NEPCOHAJIBHBIC KOMIIbIO-

Tepbl Ha KaXJIOM paboueM
MECTE€ C YCTaHOBJIEHHBIM
IIporpaMMHBIM ~ o0ecreue-
HUEM

1) Windows XP
Y BBIILIE;

2) Microsoft
Office

U BBILIE;
IIporpammHBIe
OPOAYKTBl  JJIA
MUKPOKOHTPOJI-
aepoB  STM32:
STM32 Cube
IDE

2007
3)

CaMocTosTeNbHas pa-
oora

[Tomemenue g ca-
MOCTOSITENIbHOM pabo-
Ta

OcHaleHo KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MOAKI0YEHU K ceTu «MH-
TepHET» U O0OecreueHueM
JocTyna B JIEKTPOH-
HYIO0 MH(OPMAITIOHHO-
00pa3zoBaTenbHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne [dara N3menenue | Jlata 1 HOMep NIPOTOKOJIA ABTOp HavyaabHuk
n/n 3aceganusa YMK OMOJIA
1 nporpamma | 13.05.2020, nporokosn Ne 6 | cT.  mpemno-

aKTyajbHa, JaBaredb,

U3MEHE- H.MU. Tara-

HUs HE PUHILIEB

TpeOyroTcs
2 nporpamma | 15.06.2021, nporokon Ne 9 | cT.  mpemno-

aKkTyaJibHa, JlaBaredb,

M3MEHe- H.N. Tara-

HUS HE pYHIICB

TpeOyroTcs
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