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]_le.]'lb OCBOCHUA JUCHUIIJIMHBI

enp ocBoeHHs y4eOHON IUCIUIUIMHBI: 00ECNEeYUTh MOJArOTOBKY CHEIHAIMCTOB B 001acTh
BCTPAMBACMBIX CHUCTEM, CIIOCOOHBIX MPOCKTUPOBATH CHCTEMBbI YIIPABICHUS HAa 0a3e MUKPOKOHTPOJLIE-
POB M YCTPOHCTB MUKPOIPOI[ECCOPHON TEXHUKHU M 00ECIEUUTh 3TUM PEIICHUE aKTyalbHOU MpoOIeMbl
- MOBBINIEHUE TUOKOCTH CHUCTEM YIIPABJICHUS W MPOTPAMMHOE YIpPaBIECHUE IMapaMeTpaMu TEXHOJIOT U-
YEeCKHUX MPOLIECCOB.

3ajaun U3y4eHus JUCHUTIIUHBI:

- 3HAKOMCTBO C COBPEMEHHBIMU TUIIAMH MUKPOKOHTPOJIJIEPOB U UX apXUTEKTYPOIi;

- (hopMHUpOBaHKE HABBIKOB MTPOTPAMMHUPOBAHUS MUKPOKOHTPOJUICPOB ISl PEIICHHSI TTPAKTHYC-
CKHUX 3a/1a4;

- (hopMHPOBAHKE HABBIKOB Pa3pa0dOTKH M TECTHPOBAHUS MUKPOKOHTPOJUICPHBIX MPOTPAMM I10-
CPEICTBOM MHCTPYMEHTAIBHBIX KOMITBIOTEPHBIX CUCTEM.

JlucuuIuinHa U3y4aeTcsi B COOTBETCTBUHU € MPOGECCHOHATBHBIMU CTaHIaPTAMH:

40.178. Crenpamuct B 00J1IaCTH MPOEKTHUPOBAHUS aBTOMATHU3MPOBAHHBIX CHUCTEM YITPaBICHUS
TEXHOJIOTHYECKUMU MPOLIECCAMU

20.002. PaGoTHUK MO SKCIUTyaTallud OOOPYIOBaHHS aBTOMATH3UPOBAHHBIX CHCTEM YIIpaBiie-
HUS TEXHOJIOTHYECKUM TIPOIECCOM THIPOIICKTPOCTAHIIHH/ TUAPOAKKYMYIUPYIOMIEH 3JIEKTPOCTAHITTI

Mecto qucuuiminabl B ctpykrype OOII BO

N3zyuenue nucuumiusl «IIporpaMMupoBaHie MUKPOKOHTPOJIEPOBY 0a3upyeTcs Ha 3HAHMSX,
MIOJIYUEHHBIX IPU M3YyYEHUH KYypCOB <SI3bIKM MPOrpaMMUPOBAHUS», «JIEKTPOHHKAY», «MHUKpPO-
KOHTPOJUIEPBl U1 MUKPOIPOILIECCOPBI B CUCTEMax YIpaBieHUs». [laHHAs AMCLUUIUINHA MOXKET CIYXKHUTb
OCHOBOH /151 M3y4eHus KypcoB «L{n(ppoBbie cuCTEeMBl aBTOMaTHYECKOTO yIpaBiieHUs», «PoboToTex-
HUYECKHE CUCTEMBbI M KOMIUIEKCHI».

[Tocne u3yyeHus: JTaHHOW AMCLMILJIMHBI CTYAEHT CMOXKET YaCTUYHO MPOJEMOHCTPUPOBATH Clle-
IYIOLIME TPY10BbIE (PYHKLIUU:

[Mpodeccuonanpubrii cranmapt «40.178. Crnenuanuct B 0071aCTH MPOCKTUPOBAHUSI aBTOMATH-
3MPOBAaHHBIX CHUCTEM YIPABIEHUS TEXHOJOTMUECKUMHM Iporeccamu» - A/04.6. Pa3paboTka mpocThIX
y3J10B, 0JIOKOB aBTOMAaTU3HPOBAHHBIX CUCTEM YIIPABJICHUS TEXHOJIOTMUYECKUMH MIPOLIECCaMHU.

ITpodeccuonanbubiit ctangapt «20.002. PaGoTHUK MO SKCIUTyaTaluy 00OpYAOBaHUS aBTOMa-
TU3UPOBAHHBIX  CHCTEM  YIPaBICHHUS  TEXHOJIOTMYECKMM  IPOLIECCOM  TUAPOAJIEKTPOCTaH-
LUW/TUAPOAKKYMYIUPYIOIIEN sneKkTpocTanium» - A/01.6. PazpaboTka u BHeIpeHHE MPOTrPaMMHOIO
oOecrnieueHns 00Opy/IOBaHUsI aBTOMATH3UPOBAHHBIX CHCTEM YIPABJIEHUS TEXHOJIOTMYECKUM MpOIiec-
COM;

Komnerenuuu oOyyarwinerocsi, gopmupyembie B pe3y/ibTaTe OCBOCHUS
AUCUMILTHHBI

B nmponecce 0CBOCHHUA JaHHON IUCIUILIAHBI Y CTYACHTA Q)OpMprIOTCH CJICAYIOUC KOMIIC-
TCHIIUH:
YHUBCPCAJIbHBIC

YKII-2 Cnocoben wuckath HYX- | 3-YKII-2 3Hats: metoauku cOopa u 06paboTku nHOOP-
HbI€ HMCTOYHMKHM HMH(OP- | MallUU C UCHOIB30BaHNUEM LIU(POBBIX CPEACTB, a TAKKE
Mallid U JlaHHBIe, BOC- | aKTyaJibHbI€ POCCUNCKHE U 3apyOeKHbIE HICTOUHHUKH MH-
PUHUMATh, aHAIN3UPO- | popmanuu B chepe mpodeccuoHaTbHON AeATEIbHOCTH,
BaTh, 3alIOMMHATH M II€- | IPUHIIUIIBI, METO/IbI U CPEJICTBA PELLIEHUS CTaHIaPTHBIX
penaBaTh HHPOPMAIUIO C | 33734 NPo(hecCHOHAIBHON AeITEIbHOCTH C UCIIOIb30Ba-
UCIOJIb30BaHWEM UG- | HUEM HUPPOBBIX CPEICTB U C YUETOM OCHOBHBIX TPeOO-
POBBIX CPENCTB, a TakXKe | BaHUW WH(OPMAIMOHHON

C MOMOIIBI0 AITOPUTMOB | 6E€30MaCHOCTH

npu pabore ¢ momyudeH- | Y-YKII-2 Ymerh: npuMeHsITh METOAMKY MOUCKA, cOOpa 1




HBIMU W3 Pa3INYHBIX HC-
TOYHUKOB
LIENTBIO

HCIIOJIb30BAaHHUS
YEeHHOM
JUTSl pelleHus 3a1a4

JTAaHHBIMH
3¢ dexTUBHOTO
oJty-
uHpopmauu

00paboTku nH(MOpPMAIUH; C UCTIOJIb30BAaHUEM ITU(PPOBBIX
C | cpeacTB, OCYIIECTBISATh KPUTUUCCKHUI aHATIM3 U CHHTE3
UHPOPMAIINH, TTIOJTYYSHHON U3 pa3HBIX HCTOYHHUKOB, U
pemaTh CTaHJapTHBIC 33a4l TPOPECCHOHABHON J1es-
TEJILHOCTHU C UCIOJIh30BaHUEM U(POBBIX CPEJICTB U C
Y4€TOM OCHOBHBIX TpeOOBaHMH HHPOPMALIMOHHOH 6e3-
OITaCHOCTH

B-YKII-2 Brnanets: MmeTogamu moucka, cbopa u oopadoT-
KH, KPUTUYECKOTO aHAJIN3a U CHHTEe3a HH()OPMAIUH C HC-
N0JIb30BaHUEM HU(PPOBBIX CPEICTB ISl PEIICHHS TOCTAB-
JICHHBIX 33124, HAaBBIKAMHU TIOJITOTOBKHA 0030pOB, aHHOTA-
Ui, cocTaBieHus pedepaToB, HAYIHBIX JOKIA0B, My0-
JTUKaui u Oubnuorpaduu Mo HayIHO-
MCCIIEIOBATENLCKOM paboTe C UCIOIb30BaHUEM IU(PO-
BBIX CPEJICTB U C y4ETOM TpeOOBaHM HHPOPMAITMOHHOM

0€e301acHOCTH

npodeccuoHanbHbIe

3amaun podec-
CUOHAIBHOH Hes-
tenpHOCTH (3I11)

OO0BexT niu 00-
JIaCTh 3HAHUS

Kox n HaumeHoBa-
HHE KOMIIETEHIIUN

WNHaukaTophl TOCTUKEHUST KOMITE-
TEHIUN

VYuactue B pacue-
Tax U MPOEKTUPO-
BaHUU OOBEKTOB
npodeCCuoHAITb-
HOM  JEATEIbHO-
CTH B COOTBET-
CTBUHU C TEXHUYC-
CKUM 33JJaHUEM

Cucremsl u cpei-
CTBa aBTOMATH3a-
UM, YIIPABICHHUS,
KOHTPOJISI,  TeX-
HUYECKOIO  JIMa-
THOCTUPOBAHHMS U
UH(POPMAIIMOHHO-
ro o0ecrnieyeHus

IIK-3  Cnocoben | 3-IIK-3 3HaTh: npyUHLIMIIBI paOOTHI
OCYLIECTBIISATh TUMNOBBIX MPOrPaMMHO-aIapaTHBIX
cOop W  aHaIM3 | KOMIUIEKCOB U YCTPOWCTB

naHHbIX 11 pacue- | Y-IIK-3 YMers: ocymiecTBisaTs coop
Ta, MPOU3BOAUTH | U AHAIM3 UCXOAHBIX TAHHBIX IS
pacueTbl M TPOEK- | pacyeTa u

THUPOBAHUE OT- | IPOEKTUPOBAHMS CUCTEM U CPEIICTB

JENbHBIX OJIOKOB H
YCTPOMCTB CHCTEM
aBTOMaTu3aluu |

aBTOMATH3AIMH U yIIPaBICHUS
B-I1K-3 Biasiets: coBpeMeHHBIMH
KOMITBIOTEPHBIMU CPEJICTBAMH aBTO-

yYIpaBJICHUS

yIpaBiIeHUS. MaTHU3alluu ¥ YIpaBJIeHUs AJIs Ipo-
BEJICHUS IPOEKTHO-
KOHCTPYKTOPCKHUX M3bICKaHUM
IIporpammuoe Cucremsl u cpen- | [IK-8  Cnocoben | 3-I1K-8 3HaTh: OCHOBHBIE S3BIKH
o0ecnieueHue CTBa aBTOMAaTHU3a- | IPOBOAUTH WH- | TIPOrPaMMHUPOBAHMS, IPOTPAMMHbBIC
00BEKTOB  MpO- | LKW, CTAJLIISILIUIO U | CpelCTBAa aBTOMATHU3AlUU U CUCTEM
(deccroHanbHOW | yIpaBlIeHHUS, HaCTPOUKY CU- | ymnpaBieHus 6a3aMH JaHHBIX
JESATEIIBHOCTH KOHTpOJII,  T€X- | CTEMHOTIO, npu- | Y-IIK-8 YMers: npoBoaUTH
HUYECKOr0 JHa- | KJaJHOTO U MH- | HACTPOMKY CUCTEMHOIO, IPUKIIATHO-
THOCTHUPOBAHUS M | CTPYMEHTAJIBHOTO | T'O M HHCTPYMEHTAJIbHOTO IPO-
MH(OPMALIMOHHO- | IPOIPAMMHOTO IrPaMMHOT0 oOecreueHust
ro obecredyeHus obecrieuenus  cu- | B-IIK-8 Bnaners: meTonamu u anro-
CTEM aBTOMAaTHU3a- | PUTMAMU UHCTPYMEHTAIBLHOTO U
WU U IPOrPaMMHOT0 00eCIIeUeHHs CUCTEM

ABTOMAaTU3alluu U YIIPABJIICHHUA




33[[21‘11’[ BOCIIUTAHUMA, P€AJTU3yEMbIC B paMKaX 0CBOCHHUA TUCHUILIMHDbI

Hanpasiienue/ Co3nanue ycio- | Ucnoab3oBanue BocnuTa- | BoBieuenue B pasHo-

neJu BUH, o0ecne4yu- | TeJILHOIO MOTEHIHAJIA Yy4el- | IVIAHOBYIO BHEYYEOHYI0
BaIOLKX HBIX JUCIHUILIUH AeATeJIbHOCTh

IIpodeccuonann- | - popmupoBanue 1.Mcnonp3oBanue Bocnura- 1. Opranuzamus

HO€ BOCIIMTAHHUE

HABBIKOB KOMMY-
HUKAIM1, KOMaH -
HOU pabOTHI U JIU-
nepcta (B20)

TEJBHOI0 NOTEHLMANA JUCLIH-
IUTMH IPO(EeCCHOHATBHOIO MO-
TyJIsl 17151 pa3BUTHUS HABBIKOB
KOMMYHUKAIMH, KOMaHHON
paboThI U THUIEPCTBA, TBOPYE-
CKOT'0 MH)KEHEPHOT'0 MBbIIILIe-
HUS, CTPEMJIEHHUSI CIIEI0BATh B
po¢eCCUOHATILHOMN 1esATelNb-
HOCTHU HOpMaM IIOBEJIEHUS,
o0ecreyrBaroIM HpaBCTBEH-
HBIN XapakTep TPYyAOBOil fes-
TEJILHOCTH M HECITY)KEOHOTO
MIOBEJICHHsI, OTBETCTBEHHOCTHU
3a MPUHSATHIE PELICHUS Yepe3
MOJIrOTOBKY I'PYIIOBBIX Kyp-
COBBIX Pa0OT M MPAKTHYECKUX
3aJlaHui, pelIeHue KeHcoB,
MIPOXO’KJCHHUE MPAKTUK U O]
roroBky BKP.
2.Mcnonb3oBaHue BOCIUTA-
TEJILHOT'O MOTEHIMAaJIa TUCIIH-
IUTMH PO(ECCHOHAIBHOTO MO-
TSt JUISL:

- (hopmupoBaHUs TPOU3BOJI-
CTBEHHOTO KOJUIEKTHBHU3Ma B
X0/JI€ COBMECTHOT'O PEIICHHUS
KaK MOJIEbHBIX, TaK U MpaK-
TUYECKHUX 3aJ1a, a TaKXkKe Iy-
TEM MOJKPEIUIEHUE PALNO-
HaJIbHO-TEXHOJIOTMYECKUX
HAaBBIKOB B3aUMOJICHCTBHUS B
MPOEKTHOM JAEeATETbHOCTH
SMOLMOHAIBHBIM 3P HEKTOM
YCIEIIHOTO B3aUMOJEHCTBUS,
OLIYIIEHUEM pocTa o0meit
3¢ (HeKTUBHOCTH MPU pacIiipe-
JIEJIEHNN IPOEKTHBIX 3a]a4 B
COOTBETCTBUH C CUILHBIMU
KOMIIETEHTHOCTHBIMU U AMO-
LMOHAJILHBIMHU CBOMCTBaMU
YIEHOB MPOEKTHOW IPYIIIIBI.

HAYy4YHOTO TMOAXO0Ja U
yyBcTBa «Bce B oaHOI
KOMaHae» 4epe3 yda-
CTHE CTYIEHTOB B IIpO-
BEJICHUU KPYIJIBIX CTO-
JIOB U CEMUHApOB.

2. ®opmupoBaHUE
BEPTUKAJIbHBIX CBSI3eH U
dopManmbHBIX  TpaBUII
XKHU3HU IIPU MPOBEICHUU
CTYAEHYECKHX KOHKYp-
COB



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

CTpykTypa u cofiep:kaHue Y4eOHOU TUCUMILTHHBI

Jucuurinuna npenojiaercs cTyieHtaMm B 6 cemectpe. OO0mias TpyA0€MKOCTh AUCIUIUIMHBI CO-
cTaBiIseT 4 3a4eTHRIX eauHuIbl, 144 ak. Jaca.

KajnengapHblid 1jian

Ne | Ne HaumenoBanme pa3jaena Buabi yueOHoi nesiteJibHO- ATTecTa Makcu
P T (TeMbl) TUCHUILIHHBI cTH (B yacax) ud pas- MaJib-
a e o ° aeaa HBIH
3 M = > (popma*) oasn
a bl 3 2 ) 3a
e = g 2 &~ paszmen™*
- = =y ) =
J S = ) = D
a 3 % Lg g- B
2] = = = ®)
1 OOumme NPUHIMIIBI YCTPOICTBA U (YHKIMOHUPOBAHUS MUKPOKOHTPOJLIEPOB
1 | CoBpeMeHHBII MUP MHKpO- | 22 2 - 4 16 20
KOHTpOJIIEpOB. 8-, 16- u 32-
pa3psiHble MUKPOKOHTPOJI-
JIepbI
2 | OnHokpucraibHbie MuUkpo- | 30 2 - 8 20
koHTpoiiepel ¢ CISC-
APXUTEKTYpOM.
3 | OnHOoKpuCTalbHBIE MHKpPO- | 26 2 - 4 20 K
koHTpoiutepel ¢ RISC-
APXUTEKTYPOM.
2 IIporpammupoBanne mukpokonTpouiepos ATMEL AVR
4 | CpencrBa paszpabotku. | 32 4 - 8 20 30
[TporpamMmMHOe oOecrnieueHne
MHUKPOKOHTPOJIJIEPOB.
5 | TunoBoe mporpammupoBa- | 34 6 - 8 20 T
HHE€ MUKPOKOHTPOJIJIEPOB.
Hcnonb3oBanue TtaniMepa B
nporpammax. OOMeH [aH-
HpIMH. YrpasieHue FLAS-
MaMSATBIO. Ynpasnenue
AHAJIOTOBBIM BXOJIOM.
Buja npomexyTo4HOI aTTecTAlMHU 144 | 16 - 32/10 | 96 30 50

* - COKpalIeHHOe HauMeHOBaHHUE (DOPMBI KOHTPOJIS
** - cyMMa MaKCUMAabHBIX OaiioB qoikHa OBITH paBHa 100 3a cemecTp, BKIItOUas 3a4eT U (MJIH) K-

3aMCH

CoxpalieHHOe HauMEHOBaHHE ()OPM TEKYILEro KOHTPOJIS U aTTECTALUU PA3/IENIoB:

Oo6o3HaueHne ITotHOE HAaUMEHOBaHUE
T TectupoBanue

K Konnoxsuym

30 3a4eT ¢ OIEHKOHI




Coaep:xaHue JIEeKIIMOHHOT0 Kypca

Y4ye0HO- MeTO-

1. [IporpaMMHO€E EPEKITIOYEHNE CBETOANOIOB.

2. Hcnonb3oBanue Taiimepa B mporpammax. [IpepbiBanus mo Ttaimepy.
CekyHaomep.

3. IlporpammupoBaHue 3ByKa.

4. OOMeH aHHBIMH.

5. XKK-3kpan, BeiBoz Ha JKK-3kpaH.

6. YrpaBieHrue mamsThio.

7. YpaBiaeHrue aHAIOTOBBIM BXOJIOM.

TeMbI JIeKIHH. Bcero
Bonpocsl, oTpadaTbiBaeMble HA JIEKIHH yacoB aurseckoe oGec-
neyeHue
Jleknusi 1. CoBpeMeHHbIH MHUP MHKPOKOHTPOJLIepPOB. 8-, 16- m 32- 2 1-8
pa3psi/iHble MUKPOKOHTPOJLIEPHI.
1. Buzsl u apXUTEKTypbl MUKPOKOHTPOJLIEPOB.
2. Knaccudukaiiyus MUKPOKOHTPOJUIEPOB U 00JIaCTH UX IPUMEHECHHSI.
3. IlaMsTh, BHABI ITAMSTH.
4. Cunxponusauusi. TakTOBBINA FeHEpaTOpP.
5. Cucrema npepsiBanuil. Talimepbl - cueruuku. [lomcucrema BBOJA-
BBIBO/JIA.
6. Bctpoennsie nepudepuiiabie yCTpONCTBA.
Jlekuuss 2. OpHoOKpHCTa/bHble MHMKPOKOHTposLiepsl ¢ CISCH 2 1-8
apXMTEKTYPOH.
1. ApxutekTypa u GyHKINOHAIbHBIE BO3MOKHOCTH. CHCTEMa KOMaH/I.
2. Pacmpenue BO3MOKHOCTEN OJTHOKPUCTAILHBIX MUKPOKOHTPOJIEPOB.
3. OCHOBHBIC PEKUMBI PaOOTHI MUKPOKOHTPOJLIEPA.
4. Texnuyeckue XapakTepUCTUKH MHKPOKOHTPOJUIEPOB (pabouee Harps-
KeHHE, TOTPeOIIEMBbIN TOK, TEMIEPaTyPHbIH JUara3oH, MPOU3BOAUTEIb-
HOCTb B MIPS, 00bEM namsatu, HaOop nepudepuitHpix GyHKIHUH U T. 11.).
5. Be100p MUKPOKOHTpOIIIEpA B COOTBETCTBUH C TPEOOBAHUSIMU.
Jlekuua 3. OpHokpucTaibHble MHUKpPOKOHTpPosIepsl ¢ RISCH 2 1-8
ApXHTEKTYPOH.
1. PIC-xonTpomnepsl. Apxutekrypa Mukpokontposuiepa PIC.
2. YCTpoMCTBO MpoIieccopa MUKPOKOHTPOILIEPA.
3. Ctpykrypa (kapTa) namsitu. Aznpecanms.
4. llepudepuiinbie pynkunn. Habop nHCTpYKLIMH.
5. OpHokpucranbible AVR-  MHKpOKOHTpOJIIEphl. XapaKTepUCTHKA
AVR- MUKPOKOHTPOJLIEPOB.
Jlekuusa 4-5. CpencrBa paspaborku. IIporpammuoe o0ecneuyenue 4 1-8
MHKPOKOHTPOJLJIEPOB.
1. KoMnunaTopsl, SI3bIKH U APYTUe CPEACTBA Pa3paboOTKH.
2. Wcnonb3oBaHue s3bIKa acceMOyiep Il MPOTrpaMMHUPOBAHUS MUKPO-
KOHTPOJUJIEPOB.
3. Ucnonp3oBanue s3pika C A1 MporpaMMUpPOBAHUS KOHTPOJUIEPOB.
4. TexHOJOrHUYEeCKas 11eM0YKa MPOrpaMMHUPOBaHHSI MUKPOKOHTPOJLIEPOB.
S. IIporpamMmmarops! ¥ IpOrpaMmsbl YIPABIEHUS IPOrPAMMAaTOPaMHU.
6. IIporpaMmHBI€ CpeICTBA, UCIOIB3YEMBbIE JJIsl TIPOTPAMMUPOBAHMSL.
7. CpencrBa OTJIaJIKH.
8. Jlpyrue S3bIKH, HCIOJIb3YeMbIe Il TMPOrPAaMMHPOBAHUS MHUKPO-
KOHTPOJIJIEPOB.
Jlexkuus 6-8. TunoBoe nporpaMMupoBaHHe MUKPOKOHTPOJLJIEPOB. 6 1-8




IlepeyeHb NPaKTHYECKUX 3AHATHH

Tema NMPAKTUYCCKOI0 3aHATUSA. BOHpOCbI, OTpaﬁaTLIBa-
€MbI¢ HA IPAKTUYIECCKOM 3aHATHH

Bcero
4acoB

Y4eOHO- MeTO-
aA4IecKoe odec-
neyeHue

Tema 1. PaGoTa ¢ TexHHYEeCKOH TOKyMEHTAIMENM.

1. TTouck azmpecoB anmapaTHbIX PETHCTPOB.

2. PaboTa ¢ MpUHIMITHATBHON CXEMOU TECTOBOH TIATHI.
3. OTpaboTKa HABBIKOB PA0OTHI C CUCTEMOW MPOTPAMMHPOBAHUS U OTIIA/I-
KU [TPOTPaMM.

1-8

Tema 2. AIIIl MUKpoOKOHTpOJLIIEPA.

1. Pexxumbl paboter ALIIT.

2. PacueT BpeMeHH BBHIOOPKHU U NTPeoOpa30BaHUs CUTHAJIA.
3. Beibop opmara npencraBieHus TaHHBIX.

4. PaboTa ¢ HECKOJIBKMMH aHAJIOIOBBIMU KaHAJIAMHU.

5. IIporpamma pa6otsl ¢ ALIIT MukpokoHTpoIIIEpa.

1-8

Tema 3. O0MeH TaHHBIMU.

1. TlocnenoBarenbHbIE U TApAILIICIbHBIE UHTEP(HENCHI.

2. UART. [Ipunnun pa6otsl muuasl UART, mpoTokos nepeaaun JaHHBIX.
3. Ilpotokoiner SPI u 12C, ux npuHIMIB paboTHI.

4. IIporpamMma, peanu3yroas aCHHXPOHHBIN BBO-BbIBOJ CUTHAJIOB.

5. [Iporpamma oOMeHa HHpOpMAIEH MEXAy YCTPONCTBAMH C HCIIOIb30-
BaHueM uHTepgeiica SPI.

Tema 4. Taiimepsl.

1. Buasl Talimepos.

2. Pexxumbl pabOTHI TAiMEPOB.

3. 3mepenune Mabix IpOMEKYTKOB BPEMCHH.

4. CucreMa TaKTUPOBAHUSI MUKPOKOHTPOJIIEPA U METO/IbI €€ HACTPOMKH.
S. IIporpamma i1 meprOIMYECKOTO BBIBOA CUTHAIOB C UCIIOJIb30BAaHUEM|
TaiiMepa U JEIUTENEN YaCTOTHI.

1-8

Tema 5. UndopmanuoHHbIe CBSI3M MUKPOKOHTPOJLIEPa ¢ 00beKTOM.
1. Pa3zpaboTka mporpaMMsbl ypaBiIeHUs IArOBbIM JIBUTaTENEM.

2. Pa3zpaboTka mporpaMMbl YTEHUSI COCTOSIHHSI KOMITJICKTa MEXaHUIECKHIX
MIEPEKIII0YaTENeH, JEKOAUPOBAHNS U BBIBOAA HA 7-MU CErMEHTHBIM MHIU-

KaTop HOMepa COCTOSIHUS IIEePEKITI0UaTeIIeH.

1-8

Ilepeyennb 1a00pPATOPHBIX PAOOT - He NPEAYCMOTPEHBI Y4eOHBIM IJIAHOM

3aaHus I CaMOCTOSATEIbHOI Pa00ThI CTYACHTOB

Y4yeOHO- MeTO-

MCHHBIX HOCHCHOB&TCHBHOCTCﬁ, OTpaHUYCHUA MHKpOKOHTpOJ’IJ’ICpHOﬁ

Bcero
Bomnpocsl 1151 caMOCTOSITEILHOIO U3YUYeHUs (3a1aHusl) au4yeckoe ooec-
uacos neyeHue
OCHOBHBIE THITBI APXUTEKTYP COBPEMEHHBIX MUKPOKOHTPOJIIEPOB 8 1-8
CpencTBa NporpaMMHPOBaHNUS MUKPOKOHTPOJLIEPOB 8 1-8
OcoOEHHOCTH OTJIAIKU TIPOTPAMM JIJI MUKPOKOHTPOJIJIEPOB 10 1-8
Cucrema xomang MukpokoHTpoiuiepa MC68HC11. Kpocc-accembiiep u 10 1-8
MOHHUTOP MUKpOoKOHTpoJuiepa MC68HC1 1
@DYHKIIMOHUPOBAaHHE [TOPTOB BBO/1a-BBIBO/IA, MPABUIIA CHHX POHHU3AIMU 12 1-8
oOMeHa JaHHBIMH, METOJIbI KOAMPOBAHUS TepeIaBaeMbIX JJAHHBIX
TaiimepHble PyHKIIMHY MUKPOKOHTPOJUIEPOB, IPOrPaMMUPOBAHHE Bpe- 12 1-8




TCXHUKU

MeToab! U3MEepeHHsI BDEMEHHBIX HHTEPBAJIOB, TIOIPEIIHOCTH H3Mepe- 12 1-8
HUW, TOTPEITHOCTH BBIYUCIICHUI
Monynsuusi, Kak CpeACTBO KOJUPOBaHMA HMHPOPMALUHU; MMITyJIbCHbIE 12 1-8

CUCTEMbl KOAMPOBAHUS; MPeoOpa3oBaHNEe aHAIOIOBOTO CUTHajIa B UG-
poByIO (hopMy: OrpaHHYCHUS U TIOTPEITHOCTH

CornpspkeHre amnmapaTHbIX W IPOTrPaMMHBIX CPEACTB MHOPMAIIMOHHBIX| 12 1-8
VIIPABISIONINX CUCTEM

CamocrosTesnbHast paboTa CTYICHTOB IpeIIoaraeT NOMCK HH(GOPMAIMHK IO TeMaM; ITIOAr0TOB-
Ky K HHTEPaKTUBHBIM 3aHSATHUSM; MIPEICTaBICHUE MaTepraia B Buje pedeparoB. Kontpons CPC mpen-
HOJIATaeTCsl B BUJE OLICHKH aKTHBHOCTU CTYJCHTOB Ha MHTEPAKTUBHBIX 3aHSATHAX U OLCHKU IOATOTOB-
JICHHBIX pedeparos.

PacueTrHo-rpaduyeckasi padoTa - ne npeaycMoTpeHa y4eGHbIM ILIAHOM

KypcoBasi padora - e npexycMoTrpeHa y4eGHbIM IIIAHOM

Oobpa3oBareibHbIE TEXHOJIOTMH

[Tpu peanuzanuu yd4eOHOro MaTepualla Kypca HCIOJIb3YIOTCS pa3jinyHble 00pa30BaTelIbHbIE
TEXHOJIOTUH, CIOCOOCTBYIOIIME CO3/aHHIO aTMOC(epsl CBOOOAHOM M TBOPUECKOH ANUCKYCCHM Kak
MEX]y MpernojaBaresieM U CTyJIEeHTaMHU, TaK U B CTyAeHYecKoH rpymme. Llenpto npu 3ToM siBIsercs
BI)Ipa6OTKa Y CTYACHTOB HAaBBIKOB U KOMHCTCHHHﬁ, IIO3BOJIAIOIIUX CaMOCTOATCIIBHO BECTHU UCCIICIOBA-
TEeJIbCKYIO M HayYHO-TIelarOrMYecKyro paboTy.

[TpakTHyeckasi MOAroTOBKA IpPU pealn3aluu yueOHOW AMCUUIIIIMHBI OPraHu3yeTCs MyTeM Ipo-
BEJICHUS NPAKTUYECKUX 3aHATUH, MpeIyCMaTPUBAIOIIUX YydacTHe OOy4YarOIIMXCS B BBIIOJHEHUU OT-
JETBHBIX AJIEMEHTOB Pa0OT, CBA3aHHBIX C Oyaymiei mpohecCHOHATBLHON e TEIbHOCTHIO.

[TpakTyeckas MOATrOTOBKA Tak)Ke BKIIIOYAET B ceOsl 3aHATHS JIEKIMOHHOIO THUIA, KOTOpHIE
IpelycMaTpUBaloT Nepeavy yueOHoM HHpopMaIy o0yJyarommmMcest, HE0OX0AUMOM AJis MOCIeayoIIe-
'O BBIIIOJHEHUs palboT, CBSI3aHHBIX ¢ Oyaylel mpodeccuoHaNbHON AEATENbHOCTHIO.

AYJII/ITOpHI)IC 3aHATHUA IPOBOJAATCA B BUJIC J'IGKIII/II\/’I H IPaKTHYICCKUX 3aHATHI C UCITOJIL30BAHUEM
1K, KOMITBIOTEPHOTO MPOEKTOpa U y4eOHBIX JIabOpaTOpHBIX cTeHn0B. CaMocTosTenbHas padoTa CTy-
JIEHTOB MTPOBOAMUTCS MOJ pPYKOBOJCTBOM MPENOAaBaTeNEH, C OKa3aHUEM KOHCYJIbTAI[UKA U TOMOIIY MPU
MOJIrOTOBKE K MIPAKTUYECKUM 3aHATHUSIM.

DoH/ OLICHOYHBIX CPEICTB

@OH/]1 OLIEHOYHBIX CPEJICTB MO JUCIHUILIMHE 00ECIeUnBaET MPOBEPKY OCBOCHUS IJIAHUPYEMBbIX
pe3yabTaToOB 00y4YeHUs (KOMIIETECHIIMN U UX WHIAUKATOPOB) MOCPEJACTBOM MEPOIPUATHI TEKYIIETo, Py-
0EKHOT0 U MPOMEKYTOUHOT'O KOHTPOJIS [0 TUCHUIUINHE.

CBsi3b MEXKY GOPMHUPYEMBIMUA KOMIETCHIIUSAME U (POPMaMK KOHTPOJISI UX OCBOCHUS TIPECTaB-
JieHa B CJICAYIONICH TaOIuIe:
No HanmeHoBaHME KOHTPOJIHPY-

E€MBbIX

n/m
pa3nenoB (TeMbl)

Kox 1 HauMeHOBaHNE HHIUKATO- HanmenoBanwne
pa TOCTHIKEHUS KOMIIETSHITHI OIICHOYHOTO CPE/ICTBa

Bxo/1HOI KOHTPOJIb

Bomnpockl BXOTHOTO KOH-
TpoJIs (MMCbMEHHO)
ATTecTaIys pa3aenoB, TEKYIIHA KOHTPOJb YCIIEBAEMOCTH

2 | O6mme npunnumnel ycrpoii- | 3-11K-3, 8, VKII-2
ctBa u (Qyaknuonuposanus | Y-I1K-3,8, YKII-2
MUKPOKOHTPOJIIIEPOB B-T1K-3,8 YKII-2

1 | BxoxHO# KOHTPOJb

TectupoBanue (Much-
MEHHO)




[TporpammupoBanue mukpo- | 3-I1K-3, 8, YKII-2 KonnokBuym (mucemeH-
koHTposuiepoB ATMEL AVR | V-TIK-3,8, YKII-2 HO)
B-T1K-3,8 YKII-2

[IpomMexxyTouHas arrecrauus

3aueT ¢ OIeHKOMI 3-11K-3, 8, YKII-2 Bompocsr k 3auery (ycT-
V-IIK-3,8, YKII-2 HO)
B-TIK-3,8 VKII-2

BXOI[HOﬁ KOHTPOJIb MMPECAHA3HAYCH IJIS BBIABJICHUSA HpO6€HOB B 3HAaHUAX CTYACHTOB U I'OTOB-

HOCTH X K IIOJY4YE€HHUIO HOBBIX 3HaHUM. OLIECHOUHBIE CPEACTBA U1l BXOAHOIO KOHTPOJIS MPEACTAaBIISAIOT
co0O0# BOIIPOCHI, KOTOPBIE 33JAI0TCS CTYACHTAaM B MUCbMEHHOH (popme.

BoOoo~NoOR~WNE

Ilepeuens 6onpocos 6x00H020 KOHMPONA
[TpyHLIMIIBI TOCTPOEHUSI MUKPOIIPOLIECCOPHBIX CUCTEM.
[[InHHas cTpyKTypa CBsA3€ B MUKPOIPOLIECCOPHON CUCTEME.
O06001IeHHAs CTPYKTYpa MUKPOTIPOIICCCOPHOM CHCTEMBI YITPABIICHUS.
[Ipouecc BINOTHEHUSI KOMAH/Ibl B MUKPOIIPOLIECCOPHOM CUCTEME.
Tumnbl agpecann B MUKPOIIPOLIECCOPE.
[Tonstue u Haznauenue O3V, I13V.
YcrpoiicTBa BBOJA/BBIBOIa MHPOPMALINH.
Haznauenune AJIY u yctpoiicTBa ynpaBieHus.
ITonstue u Haznauenue 1{AIT u AL

0. KOHTpOJIB U JHAarHOCTUKAa MUKPOIIPOLCCCOPHBIX CUCTCM.

Texymuil KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBIIAEMbBII MOHUTOPUHI YPOBHS YCBOCHUS 3HA-

HUN U GOPMUPOBAHUS YMEHUI U HaBBHIKOB B T€UEHUE ceMecTpa. TeKyIuii KOHTPOJIb 3HAaHUM, YMEHUN
U HaBBIKOB CTY/IEHTOB OCYILECTBJISETCS B XOA€ Y4€OHBIX (ayAMTOPHBIX) 3aHATUN, MPOBOJUMBIX IO
pacniucanuo. Gopmamu TEKyIIEro KOHTPOJISA BHICTYNAIOT OMPOCHI HA MPAKTUYECKUX 3aHATUSX.

CoNoOAWNE

e e
WN RO

Ilepeuens 6onpocoe Konnokeuyma
Knaccugukaius MUKpOKOHTPOJIJIEPOB.
Muxkpoxontpoisuiep MC68HCI11E9. brnok cxema.
ITporpammuas moxens MC68HCI11E9.
Apxurektypa MukpokoHnrtpoJsuiepa PIC.
Xapakrepuctuka AVR- MUKPOKOHTpOILIEPOB.
OpnHoHarpaBieHHbIE TOPTHI BBOJ1a/ BBIBOJA.
JIByHanpaBieHHbIe TOPTHI BBOJA/ BHIBOJIA.
Pabora ¢ nepudepuitnsiM 000pyi0BaHUEM.
Meton ®AITY. OcHOBHEIE COOTHOIIIEHUS.
. OnemeHThl cuctembl GAITY.
. MeTobl paboThl ¢ IM(PPOBBIMH TOPTAMH MUKPOKOHTPOJLIEPA.
. ATITOpUTMBI YIIPABIICHHS IATOBBIMH JIBUTATEIISIMHU.
. TalimepHas cek1nss MUKPOKOHTpOJIEpa — (GOPMUPOBAHUE CIIOKHBIX BPEMEHHBIX MOCIIEI0BA-
TEIBHOCTEN.

14. MeTop1 U3MEpEHUs] BPEMEHHBIX HHTEPBAJIOB.

15. MeTop1 00pabOTKH JaHHBIX.

16. MeTobI TIpeICTaBICHUS TAaHHBIX.

17. Metoasr 00paboTku U cuHXpoHmn3anuu JaHHbx AL

18. [IporpaMMa MIUPOTHO-UMITYIHCHON MOYJSIIUN CUTHANA.

19. MeTo/bI TIepeiavyn JaHHBIX 110 TIOCIIeI0BATEIBHBIM HHTEpdericam
20. CuHXpoHHU3alKs JBYHANIPABICHHOHN Mepeaun JaHHbBIX.

1.
2.

Kpumepuu oyenxu xonnoxeuyma:
[TonHoTa 3HAHUI TEOPETUUECKOTO KOHTPOJIMPYEMOTr0 MaTepurara.
[IpaBUIBLHOCTH ¥ TIOJIHOTA OTBETA HA BOIIPOCHI.




Ilepeuens mecmoswix 3a0anuii

1. Uto Ha3bIBaeTCsA «BEKTOPOM MPEPHIBAHUS» MUKPOKOHTpOIIIepa?

a) YpOBEHb IPUOPUTETA JAHHOTO THUIA MPEPhIBAHUS

0) cocTosiHUE JIMHUU IIpHUeMa 3alpoCoB Ha MpepbIBaHUE

B) aJpec nepexo/ia K NoAmnporpamMmme oopaboTKH MpepbIBaHUS

') coCcTOsTHUE OuTa pazpemnieHus npepeiBaHuii MK

2. IIpu KaKuX yCJIOBUSAX TPUTTEP NEPEHOTHEHUS TaliMepa/CueTyrKa TeHEpUPYeT 3apoc Ha Ipephl-
BaHUE MUKPOKOHTpoJiepa?

a) U NEPENOTHEHNN TaliMepa/cueTYnKa

0) nmpu cOpoce Talimepa/cyeTunKa

B) IpH cOpoce 3ampoca Ha MPEPbIBAHUS

T') P IepENOTHEHNH TaMepa/cueTunKa, eciy MPepbIBaHus OT TaiiMepa pa3peiieHbl

3. IlpouieccopHoe PO MUKPOKOHTPOJUIEPA BKIKOYAET:

a) LTI 6) BKM

B) CXeMY CHUHXPOHH3AIIUU ') MOJYJI TIaMSATH

1) CXEMY YIpaBICHUS peKUMaMH paOOTHI

YOparh HEBEpHBIN BapUaHT OTBETA.

4. Inst yero nmpegHa3HaYeH MOAYJb BXOAHOTo 3axBaTa MK?

a) JUIs OTCIIeKUBAaHUS M3MEHEHHH curHaiia Ha Bxoje MK u jist mojicuera konudecTBa COOBITHI Ha
Bxone MK

0) IU1s1 U3MEPEHUsI BPEMEHHBIX MHTEPBAIOB MEXKy COOBITHsIMU Ha BXxoax MK

B) JJIS1 BBIJIAYH UMITYJIbCOB (DMKCUPOBAHHON MPOAOKUTEIHBHOCTH

5. Kakoli napaMeTp BBIXOJHOTO CUTHAJIa U3MEHSETCS MPU MHUPOTHO-UMITYIILCHOW MOYJIALUN?

a) yacroTa 0) ypoBeHb JIOTUYECKOT0 «0»

B) CKBaXXHOCTb I') YpOBEHbB JIOTUYECKOM «1»

6. OTnuuuTenbHble TPU3HAKKU 8-pa3psaHoro MK:

a) MOJlyJIbHasi OpraHu3aIus

0) pacuupeHue 4rcia peKuMoB padboThl epuepuitHbIX MOAYIIeH

B) MCIIOJIb30BAaHUE OTKPBITOM apxurektypbl MK

T') UCIIOJIb30BAHKE TUTIOBBIX (DYHKIIMOHAIBHBIX MEepU(epuiHbIX MOTyIEiH

VY6epuTe HEBEpHBII BapUaHT OTBETA.

7. Kakoit monyne MK mpekpaiaet paboTy B pexkuMe 0KHIaHus?

a) IEHTPAJLHBIN TIPOLIECCOP 0) TaKTOBBII TeHEPATOP

B) Taiimep r) 6JIOK MpephIBaHUI

8. IlponsBoaurensHOCTH MpoLeccopHoro sipa MK onpeneisitoT XxapakTepUCTUKU:

a) crocoOBI apecaliy ornepaHIo0B

0) cuctema KOMaH I MpoIeccopa

B) HaJIM4Ke TaliMepa-cyeTurnKa

') pETUCTPOBAsI CTPYKTypa

Y6epuTe HEBEpHBII BapUaHT OTBETA.

9. Kakoif cmoco® TakTHpOBaHWS MHUKPOKOHTPOJUIEpA OOECIICUYMBAET HAWBBICIIYIO CTAOMILHOCTH
4acTOTHI?

a) ¢ ucnoiip3oBanneM RC-merm

0) ¢ UCIIOJIb30BaHUEM KBapLIEBOTO PE30HATOPA

B) C UCII0JIb30BAHHEM KEPaMUYECKOI0 PE30HATOpa

T) ¢ ucroiab3oBanrem LC-nienun

10. Kakoit Tun joruueckod (yHKIHMH MO3BOJISIET peau30BaTh OObEIMHEHUE «KBa3WABYHAIIpaB-
JIEHHBIX» BEIX040B MK?

a) CIIOKEHHUE TI0 MOTYJIIO 2 0) nmoruueckoe «M»

B) noruueckoe «JIN» ') KOHCTaHTa «1»

11. MK ¢upwmsrt Intel MSC-51 uMeroT apXuTekTypy MpOoIecCOPHOro sipa THIa:

a) CISC 6) MISC B) RISC



12. Kakue ommOKu W3MEpeHUs MO3BOJSET UCKIIOYUTh UCIIONB30BaHUE PEKUMA BXOJHOTO 3aXBaTa
Tarimepa/cueryrika MK?

a) omMOKH, CBS3aHHBIC CO BPEMEHEM Iepexoa K MOAIporpaMmme 00padOTKH MPEPHIBAHUS

0) moTepu BpeMEHU Ha Tepe3arpy3Ky TaiMepa/cueTynka

B) MOTEPH BPEMEHHU NIpU (PUKCAIIMU COOBITUS 3aXBaTa

') MOTEPH BPEMEHU TP YTEHUHU COACPIKUMOTO PETUCTPa BXOIHOIO 3aXBaTa

13. CtpykTypHas cxema OJJHOKPHCTATLHOTO MUKPOKOHTPOJIIEPA HE COACPIKHT:

a) TIOPTHI BBOJIa/BBIBOJIA 0) mamsTh gaHHBIX O3Y
B) TaliMepbl/CYCTUYNKHU r) OJIOK ympaBJiIeHUs
1) cuctemy [T/IIT

14. ALIT kakoro Tura yaiie BCero UCHoJb3yloT B coctae MK?

a) HHTETPUPYIOIINE

0) mapasienbHbIe

B) MOCJI€I0BATEIILHOTO IPUOIHKEHUS

') Ha OCHOBE MpeoOpazoBaTeNeil HanpsHKEHHEe-4acToTa

15. Yto ucnonb3yeTcs B Ka4eCTBE MPOCTEUIET0 yCTPONWCTBA aHAIOTOBOTO BBOAA MH(OpMALMK B

MHUKPOKOHTpoJIIepe?
a) AL 0) KoMIapaTop HANPSHKCHUS
B) PE€3UCTHUBHBIN JIETUTEID I') EMKOCTHOM JIeJIUTENb

HpOMe)KYTOLIHaH aTrTeCTanusd 1o AUCHUINIAHE OCYICCTBIISICTCA B cbopMe 3a4€Ta C OHCHKOﬁ.

Ilepeuens éonpocoe 011 n0020moeKu K 3auemy

. MUKpOKOHTpOJUIEpH]l — Ha3HAUYEHUE, 00111as apXUTEKTypa, UICTOPUSI pa3BUTHSI, OCHOBHBIE CEPHH.

. Mukpokontposueps Intel 8051.

. Mukpoxontposepsl PIC.

. Mukpokontposepst AVR.

. AnmapartHasi BeraucnuTenbHas miargopma Arduino.

. Mukpokontpomnepsl MSP430 Texas Instruments.

. CpexnctBa nporpaMMHUpOBaHUSI MUKPOKOHTPOJIIIEPOB.

. AnpecHoe MpOCTPaHCTBO U OPTaHU3alNs TaMATH MUKPOKOHTPOJIIEPOB.

. Apxurektypa L{ITY muxpokonTpomnepos. Peructpsr LIITY.

10. Hu¢poBbie NOPTHI BBOJA - BBIBO/Ia MUKPOKOHTPOJIIEPOB.

11.TaliMepsl MUKPOKOHTPOJLIEPOB.

12. Pexumbl paboThl TaliMEPOB MHUKPOKOHTPOJUIEPOB: PEXHUM MPSIMOTO CUETa, PeXKUM HENpepbIB-
HOTO cyeTa.

13. PexxuMbl paboThl TalitMEpPOB MUKPOKOHTPOJUIEPOB: PEXKUM PEBEPCUBHOTO CUETA, PEXKUM 3aXBa-
Ta, peXKUM CPaBHEHUS.

14. ®ynkuuu s3pika Arduino i paboThl ¢ TalkMepoM.

15. TlocnenoBaTenbHbIN HHTEPPEIC MUKPOKOHTPOIIEPOB.

16. Pexxum UART mocnenoBarenbHOro nHTEpdeiica.

17. Pexxum 12C nocnenoBaTenbHOT0 HHTEpdEica.

18. Pexxum SPI mocnenoBatenbHOro uHTEpderica.

19. Monyns onepaiioHHOTO YCHIIUTENS B MUKPOKOHTPOJIIEPAX.

20 Moaynp aHaJIOTOBOTO KOMIIAPAaTOPOB MUKPOKOHTPOJIIEPAX.

21. Moayns ALl B MUKPOKOHTpOJIIEpAX U PEKUMBI €r0 pabOTHI.

22. Monyns LIAIl B MUKPOKOHTpOJLIEpaXx.

23. TloakTroYeHHe KHOMOK K JIMHUSIM TTOPTOB MHKPOKOHTPOJLIEPA.

24. IlogxnroueHne KJIaBUaTyp K JIMHUAM IOPTOB MUKPOKOHTPOJUIEPA.

25. IMoaxmouenne kHOMOK ko Bxoay ALIIT MukpokoHTpOIepa.

26. IlogkmroueHre Harpy3KH 10 OCTOSIHHOMY TOKY K JTUCKPETHBIM BBIX0/1aM MUKPOKOHTPOJUIEPA.

27. TonkroueHne Harpy3KH 10 TIEPEMEHHOMY TOKY K JTUCKPETHBIM BBIXOJaM MUKPOKOHTPOJLIEPA.

28. IlogkmroueHne cBETOAMOAHBIX MHINKATOPOB K MUKPOKOHTPOJUIEPY.

O 00 1N DN K~ W —



29. [loHsiTHE TPOTPaMMUPYEMOT0 JIOTUYECKOTro KoHTposuiepa. OcHoBHbIe TUIb! [TJIK.
30. ApXUTEKTypa NpOrpaMMHUPYEMOIO JIOTHYECKOTO KOHTPOJIJIEpA.

HIkanbl oneHKH 00pa30BaTeNbHbBIX 10CTHKEHUH

banisl Ouenka
(utoroBoit (6as11 32 oT-
N N TpeGoBanus Kk 3HAHUAM
pPEUTUHIOBOM | BeT Ha 3a4e-
OIICHKH) TE)
- OLIeHKa «OTIUYHO» BBICTABISCTCS CTYACHTY, €CITU OH TIyOOKO U
MIPOYHO YCBOWJI MPOTPaMMHBINA MaTepuall, Mocie10BaTelIbHO, YETKO
U JIOTMYECKH CTPOWHO U3JlaraeT ero Ha 3adere, BIaJeeT
100-90 «OomauyHo» | HEOOXOJWMBIMM HaBBIKAMHM M TPHUEMaMH BBIIIOJIHEHUS 3aJlaHuM,
45-50 6annoé | ymeeT TECHO YBSI3bIBaTh TEOPHIO C PAKTUKOM
- YueOHble JOCTHKEHUSI B CEMECTPOBBIN MEPUOJ U PE3YNIbTAThI PY-
OEKHOTO KOHTPOJISL JEMOHCTPUPYIOT BBICOKYIO CTEIICHb OBJIAJICHUS
MPOrPaMMHBIM MaTepPHAIOM
- OneHKa «XOPOIIO» BBICTABIISICTCS CTYACHTY, €CIIM OH TBEPJIO 3HA-
€T MPOrPaMMHBIN MaTepual, TPaMOTHO U 10 CYIIIECTBY U3JIaraeT ero
Ha 3a4eTe, He JIOMycKas CYIMECTBEHHBIX HETOYHOCTEH B OTBETE HA
89-70 (xopoutoy BOIIPOCHI
36-44 bannos .
- Y4eOHbIe JOCTHKCHHS B CEMECTPOBBIN TIEPUOJ U PE3YIIBTATHI PY-
OEKHOTO KOHTPOJISl AEMOHCTPUPYIOT JOCTATOYHYIO CTENEeHb OBJIA-
JICHUS TIPOTPAMMHBIM MaTepUaIoM
- OLeHKa «yJOBJIETBOPUTEIHHOY BBICTABJISETCS CTYACHTY, €CIIU OH
UMEeT 3HaHHWS TOJBKO OCHOBHOTO NPOrPaMMHOIO MaTrepuala, He
«ydosnemeo- YCBOMJI €r0 JIeTalei, JOMYyCKAaeT HETOYHOCTH, HEJ0CTATOYHO Npa-
69-60 DumebHoy BUJIbHBIC (JOPMYTUPOBKH, HAPYIICHUS JIOTUICCKOU TIOCIICI0BATEIb-
31-35 Gantog | HOCTH B HBIOKEHUH TIPOTPAMMHOTO MaTepHaa
- Y4eOHbIe JOCTHKCHHS B CEMECTPOBBIN TIEPUOJ U PE3YIIBTATHI PY-
OEKHOTO KOHTPOJS JEMOHCTPUPYIOT HEJOCTATOYHYIO CTENeHb
OBJIAJICHUS TIPOTPAMMHBIM MaTePUATIOM
- OLleHKa «HEYTOBJIETBOPUTENHHOY» BBICTABISETCS CTYIAEHTY, KOTO-
pBIi HE 3HAET 3HAYUTEJIBHOW YacTH MPOrpaMMHOr0 MaTepuana, J0-
«Heydosne- MyCKAaeT CYIIECTBEHHbIE OIIMOKHU, OCTaBISET HEPACKPBITHIMH BO-
npockl. Kak mpaBuiio, OlleHKa «HE 3a4TEHO» CTABHTCS CTYACHTAM,
59-0 meopumets: KOTOpBhIE HE MOTYT MPOJOJDKUTH OOydeHue 0e3 TOMOTHUTETbHBIX
0-3 0H60:z)mzoe 3aHATHI MO COOTBETCTBYIOIIEH TUCIUIIIINHE

- YueOHble JOCTHKEHHSI B CEMECTPOBBIN MEPUO U PE3YIIbTaThl Py-
OEKHOTO KOHTPOJISl IEMOHCTPHUPOBAIIM HEBBICOKYIO CTENEHb OBJIA-
JICHHs] TPOrPaMMHBIM MaTepHaJIOM [0 MUHUMAJIbHOM TJIaHKE

YueOHO-MeTOAM4YecKOe U UHPOPMAIMOHHOE oO0ecneyeHre Y4eOHOHl TuCIHU-
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KHOPVYC, 2011. - 336 c.

2. Wmkosa, D.A. C++ nauana nporpammupoBanus [Tekcr] /2.A. Wmkosa. - 5-€ u3g., ucup. u
nor. - M. : burowm, 2011. - 368 c.

3. Pycanos, B.B. MukpornpoleccopHble ycTpoicTBa U CHCTEMBI: yuebHOoe nocobue /B.B. Pyca-
HoB, MLIO. IlleBenes. - Mocksa: TYCVYP, 2012. - 184 c.
https://e.lanbook.com/reader/book/10931/#160



https://e.lanbook.com/reader/book/10931/#160

4. CwmupnoB, I0.A. OCHOBBI MUKPOSJIEKTPOHUKHM M MHKPOIPOLECCOPHON TEXHHMKH: yueOHOE TI0-
cooue /FHO.A. Cmupnos, C.B. Cokomnos, E.B. TutoB. - 2-¢ uzn., ucnp. - Cankr-IlerepOypr:
Jlans, 2013. - 496 c.

https://e.lanbook.com/reader/book/12948/#495
JlononHuTenpHas tuTeparypa:

5. Eszpaxos, A.JI. ®yHKIMOHAIBHOE U JIOTMYecKoe nporpaMmuposanue [Tekcr]: ydeb. nocobue /
AL E3nakos. - 2-e¢ uzn. - M.: BUHOM. JlaGopatopus 3uanuii, 2011. - 119 c.

6. Jloces, C.A. MuKponpoleccopHbIe CUCTEMBI M yCTpolicTBa: yyeOHoe nocobue / C.A. Jloces. -
Cankr-Ilerepoypr: BI'TY «Boeamex» um. [[.d. Ycrunona, 2019. - 56 c.
https://e.lanbook.com/book/157099

7. Marna, YO.C. Ilporpammuposanue 1 otnagka C/C++ npuinoxkeHuit 11 MUKPOKOHTPOJLIEPOB /
10.C. Marna. - Mocksa: JIMK TIlpecc, 2012. - 168 c.
https://e.lanbook.com/reader/book/4821/#1

8. Illarypun, M. . MUKpPOKOHTPOJIIEPH M X NPUMEHEHHUE B 3JICKTPOHHOM ammnaparype: y4eOHoe
nocodue /M.U. Hlarypun, M.O. Moxkpenos. - Mocksa: HUAY MHUOU, 2013. - 160 c.
https://e.lanbook.com/reader/book/75815/#5

HuTepHeT-pecypcehl:

1. Mup MUKpPOKOHTPOJUIEPOB [ DIIEKTPOHHBIN pecypc]. — Pexxum nocryma:
http://microkontroller.ru/, ceo6oaHBIii.

2. CalT 0 MUKpOKOHTpOJIIepax [DiekTpoHHbIN pecypc]. — Pexxum mpocryma: http://avr.ru/, co-
OOQHBIMH.

MaTepuajbHO-TeXHHYECKO0e o0ecredyeHne y4eOHOM TN CIMITMHBI

Jlek1noHHbBIE 3aHATHS MPOBOJATCS B CIEHUATM3UPOBAHHBIX ayJAUTOPUAX, OCHAIICHHBIX MYIb-
TUMEIUIHBIM 000pyaoBaHueM. [IpakTuueckue 3aHATHUS TPOBOAATCS B J1aOOPAaTOPUU C MUKPOKOHTPOJI-
JIEPHBIMH CTE€HJ]aMH UJIM B KOMIIBIOTEPHOM KJacce.

s caMocTosTENbHON paboThl CTYIEHTOB MCIIOJIb3YETCS KOMIBIOTEPHBIN KJIacC € BBIXOOM B
uHTepHeT. /[ npoBeeHus] KOHCYNIbTAlMi U oOecnedyeHus] He0OOXOAUMMBIMUA UCTOUHUKAMH MO JAUCIHU-
IUTMHE pa3paboTaH KOMILIEKC 3JIEKTPOHHBIX COMPOBOIUTENBHBIX CIIPABOYHBIX MaTepUAIOB.

Hcnonp3yemoe nporpammuoe obecrieuenue: MS Office, Internet Explorer, cpena pazpabotku
npukiaaHeix nporpamm CoDeSys, Accem6nep Fasm, Android Studio.

Jis n3yyeHust JUCUUIUIMHBI UCTIOIb3YIOTCS 3JIEKTPOHHbIE OMOIMOTEKH:

- DJIEKTPOHHO-0MOMoTeyHas cuctema HUSAY MU®U (cBumeTenbcTBO 0 TOCYIapCTBEHHOM pe-
ructpanuu 0a3el qaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6e3 orpaHrYeHHs] KOJIMYECTBA MOJIH30Ba-
Tenel 1 6e3 OrpaHUYeHUs CPOKA UCTIOIb30BAHUS PECYPCOB;

- 3JIEKTPOHHO-OMOIMoTeyHas cucreMa «KoHCyabTaHT cTyzneHTa» (0OIECTBO C OrpaHUYEHHOMN
otBeTcTBeHHOCThIO «Ilomurexpecype»). Jorosop Ne 12-21-910 ot 16.07.2021 r. Ha npenocTaBieHne
JOCTYIAa K AJIEKTPOHHOM OMOIMoTeKe K KoMruiekTam «MeauiuHa. 3npaBooxpanenue. bazoBas kod-
nexnus», «Kaurn uszparennscrBa «Denukey, «3marenbckuii jom MOMM», «KHurm m3mareibcTBa
«IIpocnekr»: «MIHOCTpaHHbIE A3bIKWY... 110 31.08.2022 1.;

- DJIEKTPOHHO-0MOIMoTeuHas cuctemMa «AOyke» (moroBop Ne 09-21-910 ot 02.07.2021 1.) Ha
npenoctasiienne aocrymna no 31.08.2022 r.;

- OJIEKTPOHHO-0MOMMoTeyHas cucrema «JIaub» (moroBop Ne 10-21-910 ot 16.07.2021 r. Tonbko
Ha KHUTH u3aarenbeTBa «Jlanb») Ha mpemoctaBienue gocrymna mo 31.08.2022 r.;

- JJIEKTPOHHO-OMONMMoTeuHas cuctema «Jlaup» (moroBop Ne 11-21-910 or 16.07.2021 r. Ha
KHUTU JPYTUX HW3/aTeNbCTB-MApTHEPOB H3JaTeNbCcTBa «JlaHb») Ha MpenocTaBlieHHWE JOCTyHa IIo
31.08.2022 r.;

- 37IeKTPOHHO-OubIHOTeuHas cucteMa «FOPAUT» (norosop Ne 13-21-910 ot 30.08.2021 1.)
Ha npenocrasieHue focryna no 31.08.2022 r.;


https://e.lanbook.com/reader/book/12948/#495
https://e.lanbook.com/book/157099
https://e.lanbook.com/reader/book/4821/#1
https://e.lanbook.com/reader/book/75815/#5
http://microkontroller.ru/
http://avr.ru/

- DJIEKTPOHHO-O0uOMoTeyHas cucrema «KoHcynprant Bpauay (morosop Ne 590KB/05-2021 ot
01.06.2021 r.) Ha mpenoctaBnenue noctyma mo 06.08. 2022 r.;

- aneKkTpoHHO-OnbOMoreynass cuctema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.) Ha
npeaoctaiienune aocrymna no 31.08.2022 r.;

- Hay4Has 3JeKTpoHHas Oubnmoreka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021
r.) Ha mpeaocTraBiieHue gocryna mo 31.12. 2022 r.

- MEeXIyHapoaHbIi oHnaiH pecypc ProQuest (morosop Ne 19-21-910 ot 18.10.2021r.) Ha

npenocrapiienre gocrymna no 30.11. 2022 r.

yq66HO'MeTOIlH‘IeCKI/Ie PEKOMEHIAIUNA NJIA CTYACHTOB
1. Ykazanus 11 npocayiBaHus JICKIHN
[lepen HayaioM 3aHATHUI BHUMATEIbHO O3HAKOMHTHCS C YUEOHBIM IJIAHOM MPOBEICHHS JIEK-
LM U CHUCKOM PEKOMEHI0BAaHHOM JIUTEPATYPHI.
[lepen mocemieHneM oYepeHON JEKIUU OCBEKUThH B MaMSITH OCHOBHbBIE KOHIIEIIIUU MPONICH-
HOTO paHee marepuana. [loaroToBUTh nmpu HEOOXOAMMOCTH BOMPOCH! MpernoaaBareito. He Hago oma-
CaThbCsl, YTO BOMPOCHI MOTYT OBITH TPOCTHIMHU.
Ha nexuuu ocHOBHOE BHMMaHUE CJeNyeT yIenaTh He ¢opMyliaM U MAaTeMaTUYECKUM BBIKIA-
KaMm, a COACP>KaHUI0 M3y4aeMbIX BOIIPOCOB, OMPEICICHUSM U ITOCTAHOBKAM 3a/1a4.
B mporiecce nzyueHus JIEKIIMOHHOTO Kypca HEOOXO0IMMO 10 BO3MOKHOCTH 4acTO BO3BPAIIAThCS
K OCHOBHBIM TOHATHUSM M METOJaM peIlIeHus 3a1a4 (3/1eCh BO3MOXEH BbIOOPOUYHBIN KOHTPOJIb 3HAHUN
CTYICHTOB).
KenaTenbHO MCHOMB30BaTh KOHCIIEKTHI JIGKIIMH, B KOTOPBIX HCIIOJIB3YETCS MPUHATAs MPEIoja-
BaTeJIeM cucTemMa 0003HaueHUH.
Jliia Gonee moapoOHOTO U3YYEHHs Kypca clieqyeT paboTaTh C peKOMEHIOBAaHHBIMH JIUTEPATYP-
HBIMHM UCTOYHUKAMHU U BHOBB MOSBIISIOIIUMUCS UICTOYHUKAMH.
2. YKazaHus i y9acThsl B IPAKTUUCCKUX 3aHITUSIX
[Tepen mocemieHneM ysiICHUTh TEMY MPAKTUUECKOTO 3aHSATHUS U CAMOCTOSTEILHO H3YUYUTh TEOpe-
TUYECKHE BOIPOCHI.
B koHI1e 3aHATHS TpU HEOOXOIUMOCTHU BBISICHUTD Y MPEMNO/IaBaTENs HESICHBIE BOIIPOCHI.
OcHOBHBIE pe3y/IbTAThI BHIIOJIHEHUS pab0OThl HEOOXOIUMO pacreyaTarb.
3. CamocrosTenbHas padoTa CTYICHTOB OOBIYHO CKJIAJBIBACTCS U3 HECKOJIBKUX COCTABJISIONINX
- paboTa ¢ TekcTamMH: yueOHUKaMU, TIEPBOMCTOYHUKAMH, TOTIOTHUTEIHHON JTUTEPaTypOi, B TOM
quclie MaTepualaMi HHTEPHETA, a TaK)Ke MPOpadoTKa KOHCIIEKTOB JIEKITUH;
- MOJITOTOBKA K MIPAKTUYECKUM 3aHSATHSM;
- MMOJITOTOBKA K 3a4€Ty HEMOCPEACTBEHHO TIEPEl HUM.
Takum oOpa3om, camocTosiTeNbHAsE paboTa CTYACHTOB SIBISETCS HEOOXOIWMBIM KOMIIOHEHTOM
MOJTyY€HHs TOTHOIIEHHOTO BBICIIIETO 00OPa30BaHMs.

MeTounqecmle PEKOMECHIAIUNA NJIsA npenozlaBaTeJIeﬁ

1. Yka3anust st npoBeIeHUs JIEKIUI

Ha niepBoii BBOJIHO# JIEKIIMH clienaTh 00U 0030p colepKaHus Kypca i OTMETHUTh HOBBIE Me-
TOJBI ¥ TIOJIXOJIBI K PEUICHUIO 3a/1a4, paCCMAaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYJAEHTOB TPEOOBaHUS
Kadeapbl, OTBETUTH Ha BOIPOCHI.

[Tpr moAroTOBKE K JIEKIMOHHBIM 3aHATHUSM HEOOXOJUMO MPOAyMaTh IUIAH €ro MpPOBEACHHS,
COJIEP/KAHUE BCTYNUTEIBHOW, OCHOBHOM M 3aKJIIOYUTEIBHOW YAaCTH JIEKIMU, O3HAKOMUTBHCS C HOBUH-
KaMH y4eOHON W METOIUYECKOHN JUTEPATYpPhl, MyOJIUKAIUAMHA TIEPUOJUICCKON MeYaTH Mo TeMe JIeK-
[IMOHHOTO 3aHATHS. Y TOYHUTH TUIaH MPOBEICHUS MPAKTUYECKOT0 3aHATHS 110 Teme Jekiuu. [lepen usz-
JIO’)KEHUEM TEKYIIETro JICKIIMOHHOTO MaTepHhalia HallOMHUTh 00 OCHOBHBIX WTOTaX, JOCTUTHYTBIX Ha



npeablaymux Jekuusax. C 3Tol Lenblo 3a/1aTh HECKOJIBKO BOIIPOCOB ayAMTOPUH U OCYIIECTBUTH BBIOO-
POYHBIN KOHTPOJIb 3HAHUM CTYIECHTOB.

B Xoze NEKIIMOHHOTO 3aHATUS NPENOAaBATENb JIOJDKEH Ha3BaTh TEMY, YUEOHBIE BOIIPOCHI,
O3HAaKOMHUTb CTYACHTOB C IIEPECUYHEM OCHOBHOM M JOIOJIHUTEIBHOW JIMTEPATYphl IO TEME 3aHATHUSA.
PackpbiBas coznepkaHue y4yeOHBIX BOIIPOCOB, aKLIEHTUPOBAaTh BHUMAHHE CTYAECHTOB Ha OCHOBHBIX Ka-
TEropusiX, SIBICHUAX U MPOIECCaX, OCOOCHHOCTSX UX MPOTEKaHUs. PacKphIBaTh CyIIHOCTh U COJIEpKa-
HUE Pa3IMYHBIX TOYEK 3PEHHS W HAYYHBIX MOJIXOJOB K OOBSICHEHHUIO T€X WM MHBIX SBJICHUN U MPO-
L[ECCOB.

Crnenyer apryMeHTUPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3MLMIO 110 CIOPHBIM TE€OPETHUYECKHM
Bonpocam. [IpuBoauTe npumepsl. 3aaBarh IO XOAY M3JI0KEHUS JEKIMOHHOIO MaTepualla putopude-
CKHE BOIPOCHI M CAMOMY JaBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTUBU3AIIMH MBICIUTEIBLHON Jesi-
TEJIBHOCTU CTYJEHTOB, IOBBIIIECHUIO UX BHUMAHUA U UHTEPECA K MaTEpUally JIEKIIUH, €€ COACPKAHUIO.
IIpenonaBaTens AOIKEH PyKOBOAUTH PabOTOM CTYyJ€HTOB IO KOHCIEKTUPOBAHUIO JEKIIMOHHOIO MaTe-
puana, MoAYepKUBaTh HEOOXOAMMOCTh OTPAXKEHUSI B KOHCIIEKTAX OCHOBHBIX MOJIOXKCHHN H3ydaeMOn
TeMBI, 0cO00 BBIJEISAS KAaTEropHalbHBIN ammapar. B 3akitounTeNhbHONM 4acTh JIEKIHH HEO0OXOIMMO
copMynHupoBaTh 0OLIME BBIBOJABI IO TEME, PACKPHIBAIOIIUE COJACPKAHUE BCEX BOIPOCOB, OCTABICH-
HBIX B JIeKUUU. OOBSIBUTH IUIAH OYEPEIHOTO MPAKTUYECKOI0 3aHATH, JaTh KpaTKHUEe PEKOMEHAALUH 110
MIOJITOTOBKE CTYAECHTOB K 3aHATHIO. ONpeaenuTh MECTO U BpeMsl KOHCYJIbTALlUU CTY/I€HTaM, [I0KeIaB-
IIMM BBICTYIIUTH C JIOKJIaJaMHU U pedepaTamu.

Ha nocnenneit nekuuu ynenuTh Bpems Uid 0030pa Haubosiee BaKHBIX IOJIOKEHHH, pacCcMOT-
PEHHBIX B Kypce.

2. Yka3zaHus 1715 NPOBEACHUS MPAKTUUECKUX 3aHATUN

YeTko 0003HAYUTH TEMY MPAKTHYECKON PAOOTHI.

OO0cynuTh OCHOBHBIE TIOHATHS, CBA3aHHBIE C TEMOU PaOOTHI.

B mpouecce pemeHns 3agad BECTH JUCKYCCHIO CO CTYACHTaMU O IPAaBWJIBHOCTH IPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMmeuaTh CTYJEHTOB, HanboJIee aKTUBHO YYacTBYIOIIMX B PEIICHUH 33]1a4 U JUCKYCCHUSX.

B koHIe 3aHATHS 3a1aTh ayAUTOPUM HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB, IPOKOHTPOJINPOBATH
XOJI BBITIOJTHEHUS TPAKTHYECKON PaObOTHI.

3.Yka3aHus 10 KOHTPOJIIO CAMOCTOSITEIIbHON pabOThI CTY/IEHTOB

[To ycMoTpeHnuto nmpenogaBartess 3aJJaHue Ha CAMOCTOATEIbHYIO pab0Ty MOXKET ObITh HHIUBUY-
aJIbHBIM WJIN (POHTATIBHBIM.

[Ipy mcnonb30BaHUU MHIMBHUAYAJIbHBIX 3aJJaHUI TPeOOBaTh OT CTY/AEHTAa MUCbMEHHBII OTYET O
IIpOJIeJIaHHOM pabdoTe.

[Ipy nmpuMeHeHUN (QPOHTAIBHBIX 3aJlaHUN BECTH KOJUIEKTUBHBIE OOCYKIEHHUS CO CTYAECHTaMHU
OCHOBHBIX TEOPETHUUECKUX MOTOKEHHUH.

C uenpro KOHTPOJISI KauecTBa BBIOJIHEHUS CAMOCTOSITENIbHON paboThl TpeOOBaTh WHAUBUYallb-
HbI€ OTYETHI (JIOMYCTUMO BMECTO MUCHBMEHHOTO OTYeTa MPUMEHSTh WHIAUBUAYAIbHbIE KOHTPOJIbHBIE
BOIIPOCHI).



[Tporpamma cocraBiena B coorBercTBuM ¢ TpedoBanusmMu OC HUAAY MUOU u yueOHBIM IIaHOM OC-
HOBHOHM 00pa30BaTeILHON MPOTrpaMMBI 110 HampaBiIeHHIO moaArotoBku 27.03.04 YnpaBneHue B TEXHU-
YECKUX CUCTEMAX

Pabouyto mporpaMmy cocTaBMII JOLEHT N4 I'puwrox C.H.
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PeuienseHr: Py [L'/‘;} notienT Medenosa I0.A.
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[TIporpamma onoOpena Ha 3acemannu YMKH 27.03.04 YnpaBineHue B TEXHHYECKHX CHCTEMax OT
31.08.2021 rona, mpotokon Nel.

[Ipencenatens yaeOHO-METOAMYECKONW KOMUCCUI Medenona H0.A.
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