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PaGouas mporpamma nucuuruinHbel « MUKpoNpoueccopHasi TEXHMKA B 000py/10BAHUH
nuieBbIX npou3BoacTBy / cocT. 0.B. bonros — Hanmpunk: KBI'Y, 2024. — 19 c.

Pabouast mporpamma mpenHasHadyeHa I mpenofaBaHus AuciuiuinHel b1.B.05 gactm
nporpaMMbl,  (GOpPMHpPYEeMOH  ydacTHUKaMu  oOpa3oBaTelbHBIX  OTHOmIeHHH broka 1
MarucTpaHtam oO4YHOW (opMbl 00yueHHs 10 HaNpaBJICHWIO NOAroToBKH  15.04.02
TexHoMOTUYECKHE MAIIUHBI U 000PYJ0BaHUE B 3-M CEMECTPE.

PaGouass mnporpamma coctaBieHa c¢ yuerom DenepanbHOr0 rocyAaapcTBEHHOTO
00pa30BaTEeNLHOTO CTaHJApTa BBICIIETO OOpa30BaHMS MO HAIMPABJICHUIO MOATOoTOBKH 15.04.02 —
TexHonornueckue MamuHbl U OOOpynoBaHHe (YpOBEHb MAarucTpatrypsl), (YTB. IMPHUKa30M
MunucTepcTBa HayKu H Bbiciiero oopasoanus PO ot 14 aBrycra 2020 r. Ne 1026).
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1 He.]'[I/I H 321244 OCBOCHHA NTUCHHUIIJIMHBI

Heap DUCHUIUIMHBI - MOATOTOBKA MAarMCTPaHTOB K PEIICHUIO 33/1a4 IMPOEKTUPOBAHMUS
YCTPOWCTB YIIPABJIE€HHUsS MEXaTPOHHBIMU CHUCTEMAaMU M KOMIUIEKCAMU B IUILEBBIX IPOU3BOJICTBAX,
METOJIOB MX CHHTE3a M pacuera; (OPMUPOBAHHE HABBIKOB Pa3pabOTKH MPUKIATHOTO
IPOTPAMMHOTO  OOECIIEYeHHS MHKPOKOHTPOJUIEPOB; (HOpMUpOBAaHHE 3HAHMA UM yMEHUH
pa3pabOTKU U U3TOTOBJICHUS CTEHIOB JJIsi KOMIUIEKCHOW OTJIAJKU M UCHBITAaHUHN MpOrpaMMHO-
annapaTHbIX yINpaBJSIIOIIMX KOMIUIEKCOB.

3agauu TUCIUILINHBL:

- H3y4YEHHE YCTPOWCTBA M MPHHLUIOB PabOThI OHOKPUCTAILHBIX MUKPOKOHTPOJUIEPOB;

- U3y4YeHHE NMPUHIUIOB Pa3pabdOTKH U OTIAIKU MPOrpaMM Ha si3bikax accemOiiep u Cu s
OJIHOKPUCTAJILHBIX MUKPOKOHTPOJUIEPOB;

- o0ydeHue MeToJaM W MPHUHIMIIAM HACTPOWKH YIPABISAIOIIUX CPEICTB U KOMILIEKCOB,
BKJTI0YAs UX PETIAMEHTHOE SKCIUTyaTallMOHHOE 00CTy)KUBaHUE;

- oOydeHHe NpPHUHLMIIAM U TEXHOJIOTUM HCIOJIB30BAaHUS MHUKPOIIPOILIECCOPOB B CHUCTEMax
yIpaBieHUS TEXHUYECKUMHU 00bEKTaMH U TEXHOJIOTMYECKUMHU MTPOLIECCaMU;

- U3YyYeHHE TMPHUHIMIIOB U METOJOB MPOCKTHPOBAHHUS CHCTEM yIpaBieHHs Ha 0asze
MUKPOKOHTPOJLIIEPOB.

2 Mecto gucuuniaunsl B crpykrype OIIOII BO

JucnmiuimHa ~ «MUKpONIpOLleCCOpHasE ~ TeXHHKa B OOOPYAOBAaHMHM  MHUIIEBBIX
npou3BoacTB» b1.B.05 oTHOcuTCs K YacTu mporpaMmsbl, (OPMHPYEMOH ydacTHUKaMH
oOpa3oBaTenbHbIX OTHOmEeHUW bioka 1 mno HanpasneHuto noxaroroBku  15.04.02
TexHonornueckue MamuHbl U 00OpyAOBaHHE MO Marucrepckoil mporpamme — CoBpeMeHHOE
000pyi0BaHuE XJIEOOKOHIUTEPCKUX U MAKaApPOHHBIX MPOU3BOICTB)

JlMcLuIUIMHA MPEeroiaeTcs NOCPECTBOM YTEHHUS JIEKUUH U MPOBEACHUS IPAKTUYECKUX
1 JTA0OPATOPHBIX 3aHSATHIA.

JluclmiiiHa ~ u3ydaeT — CTPYKTYpy,  IPHMHIMIBI  JIGMCTBUSI ~ OCHOBHBIX  THUIIOB
MHKPOIIPOIIECCOPHBIX CHUCTEM YIPABICHUS MEXaTPOHHBIMH YCTPOWCTBAMH TUILEBBIX MPOU3BOJICTB,
aNropuT™Mbl  MX  (YHKIMOHMPOBAHMS, METO/bl pacuera U IPOEKTHPOBAaHMS, MPOrpaMMHOE
o0ecrieueHrne MUKPOITPOIIECCOPHBIX CHCTEM YIPaBJICHHS, OTJIAKY IIPOTPaMM M YCTPOKCTB B IIEJIOM.

W3yuenne naucuumuiMHbl Oasupyercs Ha (yHIaMEHTAJIbHBIX 3HAHMSIX B 00JacTu
MaTeMaTHKH, WHPOPMATUKH, (U3WKH, IJIEKTPOTEXHUKH W DJIEKTPOHUKH, TEOPHHU
ABTOMATHUYECKOTO YIPaBJIEHUS U JUCKPETHON MaTeMaTHKH.

3 TpeGoBaHus K pe3yJabTaTaM OCBOEHHUS CONEPKAHUS U CHUIITUHBI

[Iponiecc wu3ydeHUs TUCHMIUIMHBI HampaBieH Ha (OPMUPOBaHME Y BBITYCKHUKA
AJIEMEHTOB CIIEAYIOIIUX KOMIIETEHINN U UHAUKATOPOB UX IOCTHKEHUs B cooTBeTcTBUU ¢ PT'OC
BO u OIIOIT BO no nanpasnenuto noarotoBku 15.04.02 «TexHomormdeckue MamlvHbI U
o0opynoBaHuE» MarucTepckoin IPOrpPaMMBI «CoBpeMeHHOe o0opynoBaHue
XJIEOOKOHIUTEPCKOTO U MAKapOHHOTO MPOU3BOCTBY:

IKC-1 Pa3paboTka HOBBIX TEXHOJOTUA M CPEICTB MEXaHM3allMW, aBTOMATHU3allUd U
poOOTH3AIMH POMBIIIIEHHBIX JTUHUHN IO MPOU3BOJICTBY MUIIIEBOM MPOIYKITUN

IMKC-1.1 CriocobeH pa3zpabaThiBaTh TEXHUYECKUE 3aJaHMSI HA MEXAHU3AIIMIO, AaBTOMATH3AIUIO U
poOOTH3AIMIO TIPOLIECCOB TPOU3BOJACTBA OE30TACHOM, MPOCICKUBAEMON M KadeCTBEHHOM
MULIEBON IPOLYKLIUH

ITKC-1.3 CniocoOeH BBIMOMHITH aHAJIU3 COCTOSIHUS U TUHAMHUKHN (QYHKIITMOHUPOBAHUS CPEJICTB U
CHCTEM aBTOMATHU3aIluU, KOHTPOJIS, IUarHOCTUKHU, UCIIBITAHUI U YIIpaBICHUSI KaueCTBOM
MIPOIYKIIUH, METPOJIOTHYECKOTO M HOPMATHBHOTO 00ECTICYCHHS TIPOU3BOICTBA, CTAHIAPTHU3AINH
U cepTU(UKANY C TPUMEHEHUEM HaIJISKAITIX COBPEMEHHBIX METOJIOB M CPEJICTB aHAIH3a



B pesyabTare ocBOeHUSsI AUCHUILINHBI 00y4aIOIHIICH JOJIKEH:
3HaTh:
NPUHIUIB TOCTPOSHUS MUKPOIIPOLIECCOPHBIX YCTPOMCTB M CHCTEM Ha MX 0a3e, 0COOCHHOCTH
MPOTPAMMHUPYEMBIX MUKPOKOHTPOJIIEPOB (31);
cpeacTBa pa3pabOTKH MPOrPaMMHOTO o0ecrieueH!s] MUKPOKOHTPOJIIIEPOB, OCHOBHBIC 331a4H,
pelaeMble MUKPOIIPOIIECCOPHBIMU CPECTBAMU aBTOMATUKHU (32);
APXUTEKTYpY, IPUHIHUI PabOTHl OTHOKPUCTAIEHBIX MUKpOKOHTpoJuiepoB (MK) (33);
UCIIONIb30BaHUE A3BIKOB accemOiep u Cu Il MPOrpaMMHUPOBAHUS OJHOKPHUCTAIBHBIX
MHUKPOKOHTPOJLIEPOB (34);
Ha3HAYCHHE U COCTaB NMepuEepUHBIX YCTPOHCTB MUKPOKOHTpoIuepa (35);
CTaHJapTHBIE HHTEP(ENCHI, HCIIONIb3YeMbIe B MUKPOIIpoIiecCcoOpHbIe TeXHUKH (36);
CPEICTBA, MOPSIIOK OTIAIAKU U UCTIBITAHUI MUKPOIPOIIECCOPHBIX CUCTEM yIipaBieHus (37).
Ymers:
MPOEKTUPOBATh MUKPOIPOIIECCOPHBIE CUCTEMBI HA OCHOBE MUKPOIIPOILIECCOPHBIX KOMITJIEKTOB
Y MUKPOKOHTposuiepoB (Y1);
UCIIOJIb30BaTh CTAH/IAPTHHIE TEPMUHOJIOTHUIO, ONIpeieNieHus 1 06o3HaueHus (Y2);
pa3pabarbIBaTh aNropuTMbI paboThl ogHOKpUcTanbHbIX MK (¥V3);
mporpaMMupoBath Ha si3bike AccemOiep u Cu ans MK (V4);
IPOU3BOIUTH OTIAAKY Iporpamm Juisi MK ¢ ucnosnb30BaHHEM CTaHJAPTHBIX MPOTPaMMHBIX
cpencTB — cumynsaTopos (Y5);
IPOCKTHPOBATH YCTPOHCTBO COMPSDKEHHSI C OOBEKTOM YIpaBJICHUS sl BBIOPAHHOTO
MUKPOTPOIIeCCOPHOTo KomIuiekTa (Y 6);
pa3pabarbIBaTh POrpamMMbl, pealu3yroiue Tpedyemble alropuTmsl yrnpasienus (Y7);
BECTH OTJIAJIKy U HCIBITAaHUS pa3pabOTaHHBIX MUKPOIPOIECCOPHBIX cucTeM (Y 8).
Baaners:
METOJJaMU TPUMEHEHHUSI MHUKPOIPOLIECCOPHBIX YCTPOMCTB aBTOMAaTHKU B JIOKAJIBHBIX U
pacrpeiefieHHbIX cucTemax ynpasieHus (B1);
OCHOBaMH IPOrPaMMHUPOBAHMSI MUKPOIIPOLIECCOPHBIX CPENCTB HA OCHOBE OJHOKPHCTAJIBHBIX
MUKpOKOHTpoJuiepoB (B2).

4 Coaep:xanue H CTPYKTYPa IMCUUILTHHBI (MO1YJIs1)

Conep:xaHue TMCUMILTHHBI

Ne dopma
pa3n | HaumeHoBanue pasnena Copnep:xanue paszaena TEKYILEro
. KOHTPOJISI
1 2 3 4
1. | OcHOBBI apXUTEKTYpbl | OCHOBHBIE IOHATHS U OTIPEAETICHUS.
MHUKPOIPOLIECCOPHBIX | APXMTEKTYpa LEHTPAIBHOTO
CTPOWCTB. nporeccopa. CoBpeMeHHbIE
yerp port P P TectupoBanue
TEHACHLIUN Pa3BUTHUSA
. Bomnpocs! Ha
MHKPOIIPOLIECCOPHOM TEXHUKH,
JK3aMeHe
MECTO MUKPOKOHTPOJIJIEPOB B
[IpakTrnueckue
ITOJCUCTEMAX MEXATPOHHBIX U
3aHSTHS
POOOTOTEXHUYECKHX CUCTEM.
Opranuzanys naMsaTu
MHUKPOKOHTpOJLIepOB. OcOOEHHOCTH
APXUTEKTYPbl MUKPOKOHTPOJIEPOB
cemeiictBa AVR.
2. | @yHKIHMOHAIbHAS @yHKIIMOHAIbHAS CXeMa TectupoBanue
OpraHM3aIys MUKpPOKOHTpoJuiepa. OpraHnusanus Bonpocs! Ha




MHKPOIPOIIECCOPHOI namsTy nporpamm. Opranuzanus AK3aMEHEe
CUCTEMBI. namsTH JaHHbIX. O030p CUCTEMBI IIpakTnueckue
koMaH[. CUHXpOHHU3aLHs 3aHATHS
IIPOLIECCOPA M MAILIMHHBIE LIUKJIBI.
OcobenHoctu AnmnapaTHbIe CpeICTBa
IIPOrpaMMHUPOBAHHUS IIPOrpPaMMHUPOBAHHUS
MUKPOKOHTPOJIIEPOB MHUKPOKOHTPOJIIIEPOB CEMENUCTBA TectupoBanue
MHCTPYMEHTAJIbHBIMU AVR. Cucrema BHyTpUCXEMHOIO JlaGoparopHble
CpeacTBaMHu IIPOrpaMMHUPOBAHHS, TaPAJIIEIbHBIN palboThI
pa3paboTKU U OTNIAAKHU. | MHTepdelc mporpaMMUpPOBaHHUS. IIpakTrueckue
WNHcTannsuus u HacTpoiika, 3aHATUSA
MIPUKJIAHOTO POrPaMMHOI0
obecrieuenus. bUTel HaCTPOUKH
MUKPOKOHTPOJIIEPOB.
[TopTs! BBOJA/BBIBO/IA Opranu3zanys IOpToB BBOJIa/BbIBO/IA TectupoBanue
MUKPOKOHTPOJIJIEPOB. MHUKPOKOHTpOJIIepoB. Onucanue Bompoce! Ha
PETUCTPOB HACTPOMKH U YIIPaBJICHHUS JK3aMEHE
PEKUMOM PabOTHI TOPTOB. [IpakTnueckue
3aHATHS
JlaGoparopHble
paboThI
[TocnenoBarenbHble Onucanue nocienoBaTeIbHbIX TectupoBanme
uHTEpEICh untepdeiico, USART, 125, SPL Bonpocs! Ha
MUKPOKOHTPOJIJIEPOB. Ha3znauenue unrepdeiicos,
OpraHu3alys, ONMCaHUe PErUCTPOB OK3AMEHE
N N [IpakTnueckue
HacTpOWKU uHTEpdercoB 1 0OMEeHa
JAaHHBIMU C BHEIIHUMU ST
YCTPOMCTBAMM.
Amnanoro-u¢pobie [IpuHnnn nevicteus ALL, TectupoBanue
npeoOpa3oBaresn ocobeHHocTH peanuzanuu ALTT Bomnpocsl Ha
(ALIT) MHKPOKOHTPOJIIEPOB, PETUCTPHI JK3aMEHe
MHKPOKOHTPOJUIEPOB. HacTtporiku ALIIIL IIpaxTueckue
3aHSTUS
JlaGopaTopHsble
paboThI
[TpuHumns! noctpoenus | OOuIKe NPUHIMIIBI TOCTPOSHUS
pacnpeesIeHHbIX pacnpeesIeHHbIX CUCTEM
CUCTEM yNpaBlieHUs Ha | ynpaBieHus. Opranusanus [IpakTnueckue
6aze B3aUMOJIEHCTBUS CUCTEMBI U3 3aHSATHS

MUKPOKOHTPOJIJIEPOB.

HECKOJIbKUX MHUKPOKOHTPOJIIEPOB.
[ToakmroueHre MUKPOKOHTPOJIIIEPOB
k TIK.

[TpaBuia HanMcaHUs
IIPOIPAMM Ha SA3BIKE
accembnepa u Cu.

CucreMa KOMaH[
MHKpOKOHTpoiepa. [IpaBuia
HaMMCcaHUs MPOTPaMM Ha sI3bIKE
accemOuiepa u Cu. UHCTamsmus u
HACTpPOIKa MPHUKIATHOTO
MIPOTPaMMHOTO 00€CTICUeHUSI.

Bomnpocs! Ha
JK3aMeHe
IIpaxTrueckue
3aHSTUS
JlaGopaTopHsble
paboThI




CTpyKTYpa AMCHUIINHBI

OO6mast Tpy10€MKOCTh TUCIUIUIMHBI COCTABIISIET S 3a4eTHBIX eaunuil (180 yacoB)

Bun pabor TpynoeMKOCTb, 4acOB
OO611asi TPY10€eMKOCTh 180
KonTakTHas padora: 54
Jlexknuu 18
JlaboparopHbIe 3aHATHS 18
[IpakTueckue 3aHsATUS 18
CamocrosiTejibHasi padoTa, B T.4. KOHTaKTHas padora 99
CamocTosiTeIbHOE U3YUECHHE Pa3/IeTIOB 50
Pedepar 15
CamornoarotoBka (TEKyIUe 3aHATUS, pyOSKHBIH KOHTPOJIb) 34
IToaroroBka v MpOXOXKACHUE MPOMEKYTOUHOM aTTecTaluu 27
Bua npomeKyTo4HO# aTTecTanuu JK3aMeH

JIeKIInOHHbIE 3aHATHSA

Ne n/nn Tema

1 OCHOBBI apXUTEKTYpPbl MUKPOIIPOLIECCOPHBIX YCTPOMICTB.

2 @DyHKIMOHAIBHAS OpraHU3alys MUKPOIPOLIECCOPHON CHCTEMBI.

3 Oco0OeHHOCTH TPOrPaMMHUPOBAHUSI MUKPOKOHTPOJIIIEPOB
MHCTPYMEHTAJIbHBIMU CPEJICTBAMM Pa3pabOTKU M OTJIAJIKH.

4 [TopTsl BBOJA/BBIBO/Ia MUKPOKOHTPOJLIEPOB.

5 ITocnenoBarenbHble HHTEP(EHCH MUKPOKOHTPOJIJIEPOB.

6 Amnarnoro-mudpossie nmpeodpazoatenu (ALIT)
MHUKPOKOHTPOJIIEPOB.

7 [TpuHIMIBI TOCTPOEHUS pacpeeIeHHbIX CUCTEM YIPaBJIeHUs Ha
0a3e MUKPOKOHTPOJIJIEPOB.

8 [TpaBuia HanycaHusi MporpaMM Ha si3bike accembiepa u Cu.

JlabopaTopHbie padoThl

Tembl 3angaTHi

3HAKOMCTBO € DOJEMEHTaMHU MOJYJIA, W3YyYCHHE MPOrPaMMHOTO
o0ecrniedeHurs, Co3/laHue M OTJIAJKU MPOrpaMM it MUKPOKOHTPOJIEPOB
AVR Ha sa3rike Cny.

IToptel  BBOAA/BbIBOJA  MHKpOKOHTposiepa  AVR,  peamuszanus
IIPOTPAaMMHOM 33JIEPKKU.

N3ydeHne TaitMepoB MUKPOKOHTPOJUIEPA U X IPUMEHEHHE B
JUHAMHYECKON MH/IMKAIUY, B PEKUME M0/ICUeTa BPEMEHHbBIX HHTEPBAJIOB,
B IIMPOTHO-UMIYJIbCHONW MOJYJISLIH.

N3ydenne npuHIMna padboThl KUIKOKPUCTAINYECKOT0 HHANKATOpa U
CIOCOOOB €ro MPOrpaMMHUPOBAHMSL.

Hcnons30BaHMe MATPUYHOM KJIaBUATYPHI.

Bremnue MMPEPbIBAHUSA MUKPOKOHTPOJIJICPA.

Hcnonp3oBaHre aHaNoOro-uuQpoBoro npeodpazonarens
MHUKPOKOHTPOJLIEPA.

W3yuenne NpUHLIMIIOB TOCTPOEHHS HU(POBOM CUCTEMBI
MHKPOKOHTPOJIEPHOTO YIIPABIEHUS IIArOBBIM 3JIEKTPONPHUBOJIOM.




9. | U3ydyeHune npuHIMIIOB pabOTHI U TOCTPOEHUE PA30MKHYTOM UG POBOA
CHCTEMBI yIpaBJIEHHs ITMPOTHO-UMIYJIbCHBIM ITpeoOpa3oBaTeem,
paboTaroNIMM Ha JIBUTATENh MOCTOSHHOTO TOKA.

HpaRTn'{ecmle 3aHATHSA

TeMbl 3aHATHH

1 | U3ydyenne mporpaMMHOTO 00ECIIEUCHHsI, CO3/IaHNE U OTIaJIKa MPOTrPaMM
JU11 MUKPOKOHTpOJIepoB AVR. OCHOBBI apXUTEKTYPhI
MHUKPOIPOIIECCOPHBIX YCTPOUCTB.

3 | [locnenoBarenbHble HHTEP(DEHCH MUKPOKOHTPOJIJIEPOB.

5 | llpuHIMOBI NOCTPOEHNUS PACIIPEAEICHHBIX CUCTEM YIIpaBJIEHUs Ha 0a3e
MHUKPOKOHTPOJLIEPOB.

6 | [IpaBuna HanucaHus Nporpamm Ha si3blke accembiiepa u Cu.

CamocTosiTeJILHOE HU3YYCHUE Pa3a€joB JUCHUIIJINHBI

Ne
Bonpochl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3Y4YeHHe
1 2
1 [TocnenoBarensHbie HHTEPDEiickl MuKkpokoHTposuiepa, USART,
" | 12S, SPL
2. | Ilogxnroyenne MuUKpOoKOHTpoJuIepoB K 11K.

5 OneHouHble MaTepuaJibl A TEKYHEro KOHTPOJIA YCIIEBAEMOCTH H

NMPOMEKYTOYHOM aTTecTalluu

Tembl a1 pedeparTos:

3a mOATOTOBKY U 3alIUTy pedepara CTYIAEHT MOXKET HabpaTh 6 6ayioB (1o 2 O6aiia 3a Tpu
KOHTPOJIbHBIE PEUTUHTOBBIE TOUKH). [Ipu moarotoBke pedepara CTyAEHT AOKEH O3HAKOMUTHCS
C OCHOBHOW M [ONOJHUTEIHHOW JIUTEPATYpOil, BKIIIOYAs CIPABOYHBIC H3JIaHHs, 3apyOeKHbIC
UCTOYHHKHU, KOHCIIEKT OCHOBHBIX MOJIOKECHUH, TEPMUHOB, CBEACHUIA, TPEOYFOLIHMX JJIsl 3aTIOMHUHAHHS
U SIBISIFOIIMXCSI OCHOBOIOJIATAIOIIMMH B 3TOM Teme. HeoOXOIMMO COCTaBUTh aAHHOTAIMU K
NPOYUTAHHBIM JIMTEPATypHBIM HCTOYHHKAaM. CTpyKTypy pedepara CTYACHT ONpelIeNsieT CaM.
OreHrBaHNe TPOBOMUTCS C YYETOM KOJIMYECTBA OOpPaOOTAHHBIX JIMTEPATYPHBIX HCTOYHUKOB,
KauecTBa odopmiieHusi pedepara, OTBeTa Ha BOmpockl mo pedepaty. Temy nus pedepara CTyaeHT
MOXCET NPCAJIOKHUTL CaM, oo BBI6paTB N3 NPCAJIOKCHHBIX.

1.
2.

OcobeHHOCTH apXUTEKTYpbl MUKpOKOHTposutepoB koMmnannu ATMEL.
Hcnonp3oBaHHE MHUKPOKOHTPOJUIEPOB B CHUCTEMAxX YIPABICHUA JIIEKTPOIPHUBOIOB
MEXAaTPOHHBIX YCTPOMCTB.
CrannaptHble HHTEP(ENHCH MUKPOKOHTPOJLIEPOB.
ConpsokeHHe  MMKPOKOHTpOJUIEpa C  NEPCOHANBHBIM ~ KOMIIBIOTEPOM,  BAapHAHTHI
uHTep(hencoB.
Hcnonb3oBaHue  MHUKPOKOHTPOJLIEPOB Ui OLU(POBKM  aHAJIOrOBOTO  CUTHAJIA,
BO3MOYKHOCTH U OIPaHUYECHUA.

Tecrsl:



B pamkax OanIbHO-pEHTHHTOBBIX MEPONPUATHH  CTYIACHT TPMKIABl  MPOXOIUT
TECTUPOBAaHUE HA KOMIIBIOTEpPE. B 3aBUCHMOCTH OT MPOLICHTA TPaBUIIBHBIX OTBETOB KOMITBIOTED
BeIcTaBisgeT oT 0 10 6 6amioB. [IpuMepsl TECTOBBIX 3aJaHUM, IPUBEICHBI HIDKE.

I:

S: Apxutextypa MukpokonTposiepoB ATMEL sto ...

-: apxutekrypa Helimana

+: I'apBapackas apXuTeKTypa

-: kak ['apBapnckas, Tak u apxurekrypa Helimana

-1 3aKpbITask apXUTEKTypa

I:

S: 'apBapackast apXUTEKTypa UMEET CICAYIOLIYI0 OpraHU3aluIo aMsATH ...
-: O0LIYIO TaMATh IPOTrPAMM M JaHHBIX

-1 DHEprOHE3aBUCUMYIO IIAMSTh

-: IOMEXO0YCTONYUBYIO I1aMATh

+: mamATh IPOrpamMM U JaHHBIX pa3esieHa

I:

S: Apxutektypa HeliMana umMeeT caeayronyro OpraHu3aluio NaMaATHy ...
+: 0011yI0 TaMATh IPOTrPaMM U JJAHHBIX

. SQHCPIroOHEC3aBUCUMYIO TAMATH
. HOMGXOYCTOI‘/'I‘II/IBYIO naMsATb

: MaMSATh IPOrPAMM U JIaHHBIX pa3/ieiieHa

I:

S: JIns popMupOBaHus CUTHAJIOB TAaKTOBOM 4acToThl B MUKpoKoHTposiepax ATMEL ...
-: HCTIOJIb3YETCs TOJIBKO BCTPOCHHBIN I'€HEPATOP

-: HCTIOJIb3YETCS TOJIBKO T'€HEPaTOp BHEIIHUX CUTHAJIOB

-1 HCTIOJIb3YETCA TOJIbKO BHELIHUN KBApLIEBBI PE30HATOP

+: MOXeT OBITh MCIIOJIb30BaH 000 U3 epeYrCICHHbIX BApUAHTOB

I:

S: Uucno peructpoB o01ero Ha3HaYeHUs B MUKpOKOHTposuiepax ATmega. ..

+: 32 peructpa

: 16 peructpos

: 4 peructpa

: 8 peructpos

I:

S: Peructp cocrosiaus (cratyca) — SREG...

+: IO3BOJISIET KOHTPOJIUPOBATH PE3YIIbTAT pabOTHI MPOLIECCOpa Ha 3Tale 3aBepIICHUs KX 101
KOMaH/Ibl

: CILy>KMT JUJIsl KOHTPOJISL HAIIPSDKEHUS TUTaHWsI MUKPOKOHTpOJLIEpa

. CIYKUT JIA CO3JaHUA CTEKa

: CJ'IY)KI/IT JJISL XpaHeHI/ISI JaHHBIX

I:

S: Crex - 370...

-: (pparMeHT Ko/ BBITTOIHAEMOM MPOTpaMMBbl
-: 00J1aCTh MaMSITH IPOTPAMM

-: 00J1aCTh PHEPTOHE3aBUCUMOM MaMSTH

+: 0051aCTh ONEePaTUBHON MaMSITH



3agaHus K 1adopaTopHbIM padoTam

[lpu  BbIMONHEHHH  Ja0OPATOPHBIX  PabdOT  HCIOJIB3YETCS  KOMIUIEKT — y4eOHOro
o0opynoBanuss «MHUKpPOIPOILECCOPHBbIE CUCTEMbI YIPaBICHUS SJEKTPOINPUBOJOBY. 3aJaHUs K
nabopaTopHbIM paboTaM TpPUBEACHBI B METOAWYECKHX YKa3aHusAX: KoMriuiekt y4deOHOTO
obopynoBaHus «MHKPOTIPOILIECCOPHBIE CHCTEMBI yMpaBlIeHHs 3jekTpornpuBonoB» 1101033
Meronudeckue yka3aHus K BRIMOTHEHUIO TJabopatopubix padot. OO0 T/ «IIpodhObpazoBanue»
2015.

[Tpu BhIMONHEHMH NTAOOPATOPHON PabOTHI, MArUCTPAHT M3y4YaeT TEOPETHUYECKYIO YacTh,
IPOBOAUT COOPKY ODJIEKTPUYECKOW CXEeMbl U 3allMChIBACT YIPABISAIONIYI0 MpOrpamMmy B
MHUKPOKOHTPOJUIEp. MarucTpanT MpeaCTaBiIseT OTYET M JEMOHCTPUPYET pabOTOCIOCOOHOCTH
coOpaHHOM cXeMbl. 3a BBIIIOJIHEHUE U 3aIIUTY Ja0OPaTOPHBIX pabOT CTYACHT MOKET HaOpaTh 18
O6amioB (mo 3 Oama B KaXIyl0 DPEUTHHTOBYIO TOUKy). Ilepedenp mabopaTropHbIX pabdoT
MPEJICTABJICH HUXKE.

Jlaboparopnass padora Nel «3HAKOMCTBO C DJJIEMEHTaAaMH MOAYNS, HM3Y4CHHUE
MIPOrPaMMHOTO 00ECIICUeHUsI, CO3/IaHNe M OTJIAJIKHA ITPOTrPaMM JUIsi MUKpOKOHTposuiepoB AVR Ha
a3pike Cuy.

Ileabp paGoThbl: 03HAKOMUTBHCS C BJIEMEHTAMM MUKPOKOHTPOJUIEPHOTO CTEHJA, U3YUMTh
MpPOrpaMMHOE M ammnapaTtHoe oOecreueHue, U3YYUTh OCHOBHBIE METO/bI MPOTrPAMMUPOBAHUS U
OTJIQJKU IIPOrpaMM Il MUKPOKOHTpPOJLIEpA.

KonTposbHbIe BONIPOCHI:

1. [lepeunciure OCHOBHBIE HCIIOJHUTEIbHBIE 3JIEMEHTHI, PACIIONIOXKEHHBIE B MOJYJIE.

2. Ilepeuncnure OCHOBHBIE YIPABIISAIOLIME 3JIEMEHTBI, PACIIOJIOKEHHBIE B MOAYJIE.

3. O0bscHUTE TPUHLUIIBI PA0OTHl OCHOBHBIX (DYHKIIMOHAJIBHBIX 3JIEMEHTOB CTEHAA.

4. Ilepeuncante OCHOBHbIE KOMaH/Ibl B Cpele IPOrpaMMUPOBaHUS MUKPOKOHTPOJLIEpA.

JlabopaTopnass pabdora Ne2 «[lopTel BBOAA/BBIBOAa MHKPOKOHTpoJuiepa atmega8535,
peanu3anus TpOrpaMMHON 3aICPHKKHI

Hesn  paGorbl:  M3yunts  ocoOeHHOCTM ~ paOOThl  MapaUIeNbHBIX  [OPTOB
MUKpPOKOHTPOJUIEPA; O3HAKOMMTHCS CO CIOCOOaMHU MOJKIIIOUEHUS CBETOAMOJIOB M KHOIOK K
U(POBBIM MHUKpPOCXEMaM; HAY4YUThCS YIPABIATh CBETOAMOIAMH TMPHU TOMOIIHM MPOTPAMMBIL;
Hamucarh porpaMMmy «Oerymuii OroHb» 1Jis CBETOINOI0B.

KonTpoJsbHBIE BONPOCHI

1. KakoBo Ha3HaueHHEe MOPTOB MUKPOKOHTpOJLIEpa?

2. Ana gero ciyxat peructpel DDRx?

3. Yro onpenenser peructp PORTx?

4. Kak ckoHpUrypupoBaTh MUHBI KAKOTO-JIX00 MOpPTa HA BXOJ UJIM HA BBIXOA?

5. MOXHO 7M1 MCIIOB30BaTh KHOMKY MOAKIIOUMB €€ K MUHY, CKOHQUTYpPUPOBAHHOMY Ha
BBIXOH?

JlabopaTtopnass padora Ne3 «I3yuenue TaiiMmepoB MHUKpokoHTpouiepa AVR m mnx
IpPUMEHEHHE: B AMHAMMYECKON WHAMKAIMKM, B PEKHUME IOJCUueTa BPEMEHHBIX HMHTEPBAJIOB, B
HIMPOTHO-UMITYJIbCHON MOIYJIALIUN»

Hear paborbi: Ilo3HakomMuThCs ¢ TaiimepamMu MHUKpOKOHTposuiepa ATmega8535;
UCCIIEIOBATh PEKUMBI pabOThl M CIIOCOOBI MPOTPAMMHON peanu3alui peKUMOB JTUHAMUYECKOH
WHAMKAIMN; Peaju30BaTh NPOrpaMMBbl - CYETUYMKA BXOJHBIX HMIIYJIbCOB C OTOOpakeHHEM
pe3yibTaTa Ha CEMHCETMEHTHOM HHJMKATOPE, MOACUYET BPEMEHHBIX HHTEPBAJIOB, IIUPOTHO-
UMITYJIBCHYIO MOIYJISIUIO.

KonTpoJsbHbIe BONPOCHI

1. [Toyemy NpUMEHSIFOT AMHAMUYECKYIO WHIUKAITHIO?

2. Kak gacTto Hazao 3aCBCYMBATh OTACIIBHBIC pa3pﬂzu>1?
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3. ITouemy cHUXAETCS IPKOCTh MHAUKATOPA B JTUHAMHYECKOM peXUME?
4. IToueMy MHIUKATOP HA3bIBAECTCS CEMUCETMEHTHBIM, HO UMEET 8 BHIBOJOB?

JladopaTopnasi pa6ora Ned «lI3ydeHue NpUHIUIIOB pabOTHI C KHIKOKPUCTATUNITMUECKIM
WHUKATOPOM U CIIOCOOOB €ro MpOorpaMMHUPOBAHUS

Heap padorbi: UM3yuuts ocobeHHocTH  pabOTBI M CXeMy  MOJKIIOYCHHS
KuAKokpucramummyeckoro wHaukaropa (KKM) k MHKpPOKOHTpOJUIEPY: U3YYUTh OCOOCHHOCTH
NapaJuIeJIbHOM CHUHXPOHHOM Iepelayd JaHHBIX W IIpolecca HWHULMAIU3ALUM JIUCILIES,
paccMOTpeTh ero paboTy B pa3iMYHBIX PEKHUMAaX; HAMKMCATh MPOTrPaMMy BBIBOJA HA JIUCIUICH
M0JIb30BATEIHCKON HH(DOPMALIUH.

KounTtpoJbHbIe Bonpochl

1. Yto 03HayaeT TEPMHUH «3HAKOMECTO»?

2. Cxonpko BunoB namatu ecth B KK nucriee?

3. J171st 4ero Ciry’)XUT CTpOOUPYIOIIUi BBIBOA?

4. Yem ompenensieTcst BRIOOP peKuUMa 3arnch/areHue?

5. Kak nepenarb komaHIy Ha AUCIUICH?

JlaboparopHasi padora NeS «Vcronb30BaHNe MATPUYHOM KIaBUATYPbI»

Heapr paGorsi: W3yunth npuHUMI pabOThl MaTPUYHOW KJIABHATypbl U CXEMBI
HOJKJIFOYEHUS] KHOIIOK ¥ MaTPUYHOM KJIaBUATyphl K MUKPOKOHTPOJUIEPY; PACCMOTPETh CIIOCOOBI
OIIpoca KHOIIOK M MOJIaBJIeHUE JIpede3ra KOHTAKTOB; HAIMCATh MIPOrPaMMy CUNTBHIBAHUS HAXKATHUS
KJIQBHILHU M OTOOpakaroliel Ko/ KJIaBHUILIY Ha CBETOAMOAAX UM HHAUKATOpE.

KoHTpoJbHbBIE BOIIPOCHI

1. IToyeMy OOBIYHO KaXKAYIO KHOIIKY KJIaBUATyphl HE MOJKIIOYAIOT HANPSAMYIO K HOXKaM
IIOPTOB MUKPOKOHTpoJuIepa?

2. CKOJBKO CTPOK H CTOJOIIOB MOKET OBITh Y MATPUYHOM KIIaBUATYPHI?

3. [logBoaMTCS M MMTaHKUE K MAaTPUYHOM KiiaBUatype?

4. Kak nomxHbl OBITh CKOHGUIYpHUpOBaHBI MHHBI KOHTpoJIepa sl YHpaBieHUS
MaTpUYHON KJIABUATypOu?

5. beIBaeT 11 B MaTpUYHOMN KJIaBUAType HEUETHOE KOJIMUYECTBO KHOIIOK?

JlabopaTtopnass padora Ne6 «BHemnHue npepbiBaHus MHKpOKOHTposiepa AVR.
CrneunanabHBIA PETUCTP COCTOSIHUS Steg U CTEK»

Hens padGorbi: M3yunTh NOpHHOUNBI MCHOJB30BAaHUS BHEUIHUX IPEPHIBAHUM,
O3HAKOMUTBCSI C OpraHu3anueil BHENIHMX WHUIMATUBHBIX CHUTHAJIOB MHUKPOKOHTpOJLIEpA
ATmega8535, Hanucath mporpaMmy 0OpabOTKH BHELTHETO MPEPbIBAaHUSL.

KoHnTpoJibHbIe Bonpockl

1. Kakue dyeTplpe BO3MOXHBIX YCJIOBUS CYLIECTBYIOT JJIs TEHEPAllMM BHELIHETO
npepbIBaHUs?

2. Kakue cymecTBylOT OCOOCHHOCTH MpPHU MCHOJIb30BAHUU TPEPHIBAHUSA MPOOYKICHUS
MUKPOKOHTPOJUIEpA U3 PEKUMA BBIKIIIOUEHUS?

3. KakoBo naznauenue peructpa GICR?

4. KakoBo HazHauenue peructpa MCUCR?

5. KakoBo nazHauenue peructpa GIFR?

JlaGopatopnas padora Ne7 «Vcrosib30BaHNE aHAIOTOBO-LIU(POBOro Mpeodpa3zoBaTes
MHUKPOKOHTPOJLIEPA»

Heas padorbi: M3yunts npunuunsl pabotsl ALIl muxpoxonTpomnepa ATmega8535,
O03HAaKOMMTBCSl C HA3HAYEHUEM YIPABIIONIMX PETMCTPOB M NpuHIUNamMu yrpasieHns ALIT
MHUKPOKOHTPOJIIEPA, COCTaBUTh M OTIAAUTh nporpammy npumenenus ALl ans mmudposoro
BOJIETMETpA.
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KoHnTpoJbHBIE BOPOCHI
1. OOBsicHuTe Ha3HaYeHHE U PUHLIHUI padoThl ALITL.

2. Jlna yero yno0HO MCHOJIB30BaTh BhIpaBHUBaHME pe3yiabTara ALl mo meBomy minu mo
paBoMy Kparo?

3. Uro Takoe UCTOYHHK OIOPHOTO HANPSHKCHUS M JUIS Yero OH MCIOJIB3YyeTCs IpH padoTe
ALIIT?

JlaGopatopnas padora Ne8 «/I3yyeHue mpuHIMIOB pabOTHI M MOCTPOEHHE HU(POBOI
CUCTEMbBI MUKPOKOHTPOJUIEPHOTO YIIPABJIEHHS IArOBBIM 3JIEKTPOIIPUBOIOM

Heap padorbl: M3yunTh YCTPONCTBO U THUIIBI IIATOBBIX JIBUraTENIEH; PeaIu30BaTh CXEMY
MOJKJIIOUEHUS 11aroBOrO JBUIaTells; HallMcaTh MPOrpaMMy IIOBOPOTA OCH LIAroBOTO JBUTATENs
Ha 3aJaHHbIN yTOJI.

KonTposbHbIe BONPOChI

1. Onumnre 00U TPUHIKIT PAOOTHI IIATOBOTO JIBUTATEIIS.

3. Yto mpou3oHJeT eciu KOMMYTHPOBaTh BBIBOJbI IIArOBOTO JBUrareis B OOpaTHOM
nopsiake?

4. TloueMy B HOJHOIIArOBOM PEXHUME IPU HUCIOIb30BAaHUU JBYX (a3 MOMEHT BpallleHUs
CYIIECTBEHHO OOJIbIIIE, YeM IPU MCIIOIb30BaHUH OJTHON?

5. C 1noMOLIBI0 Kakoro JIOMOJIHUTENBHOI'O YCTPOWMCTBA, BBl Obl MPEAJIOKHIN
KOMMYTHPOBAaTh KOHTAKThl IIaroBOTO ABHTaTellsl, B Cllydae €CiIM Obl IS YIpaBlICHHUS UM
oTpeOOBaIUChH OB OOJIBIIINE TOKU W HAIIPSIKEHUS 7

6. Ha xakoil yros coBepiiaeT BpallleHUE IaHHBIA JBUTaTelIb, MPOXOJAS OJIWH IIar, u
CKOJIBKO IIar0B eMy IoTpedyeTcs AJis MOIHOro obopora?

JlabopaTopnasi padora Ne9 «3yyeHre nNpuHIUIOB pabOTHl U OCTPOCHUE PA3OMKHYTOM
U(PPOBON CUCTEMBI YIPABJICHUS HIMPOTHO-UMIYJIBCHBIM MpeoOpazoBaTenieM, paboTalommM Ha
JIBUTATEIIb TIOCTOSIHHOT'O TOKa»

Heas padorbi: M3yunts nmpuHmmn padotsl u crnocoObl ynpasieHuss HIWII; nanucarsb
nporpamMmy, peanusyroomyto ynpasiaenue IHWUII mns pa3soMKHYTOM CHCTEMBI yIpaBICHHUS
CKOPOCTBIO BpallleHUs ABUTATENs] IOCTOSTHHOTO TOKA.

KonTpoJsbHBIE BOIPOCHI

1. Knaccudukanus npeodpazoBarteneil MOCTOSHHOTO HAIPSKEHUsI B TIOCTOSIHHOE?

2. HazoBuTe OCHOBHBIE OCOOEHHOCTH CUMMETPUYHOIO U HECUMMETPUYHOIO YIpaBJICHHUS
NnII?

3. B ueM 3akioydaroTcsl NpPEUMYIIECTBA U HEAOCTATKM CHUMMETPUYHOTO H
HecuMMeTpu4Horo ynpasienus [HTNIT?

4. B yeM 0cOOEHHOCTh pealn30BaHHOM B 1JaOOpaTOPHOM paboTe CUCTEMBI YIIPaBIECHUS?

OneHouHble MaTepHaJibl 1JIsd l'[pOMC)KyTO‘lHOi;I aTrecranum

[IpomexxyTounasi aTTecTanys IPOXOJUT B BHJIE dK3aMeHa. DK3aMECHAIIMOHHBIA OUJeT
BKIIIOUAET JIBa TEOPETHUYECKUX Bompoca. Ha sk3amMeHe MarucTpaHT MOXKET HaOpaTh MaKCUMYyM
30 6amnoB.

Bomnpocel k 3xk3amMeHny

ApXHUTEKTYypa LEHTPAIBLHOIO MPOLIECCOPA.

Oco0eHHOCTH apXUTEKTYpbl MUKPOKOHTPOJIIIEpoB cemeiictBa AVR.
CoBpeMeHHbIE TEHJEHIIUH Pa3BUTHS MUKPOIPOLIECCOPHON TEXHUKH.
Opranusanys naMsaTH MUKPOKOHTpOJLIepoB cemerictea AVR.
Opranu3zanys namMsaTH NporpaMM MUKpOKOHTpoJuiepa cemeiictBa AVR.
Opranu3zanys naMsaTH TaHHBIX MUKPOKOHTpoJiepa cemeiictBa AVR.
Opranuzanys ¥ Ha3HaAUYE€HUE SHEPTOHE3aBUCUMOM MAMATH JaHHBIX

N As W=
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MUKpPOKOHTpoJuiepa cemeiictea AVR.

8. CuHXpOHM3ALIMS TPOLIECCOPA U MAITUHHBIC [IUKJIBI.
0. [TopTsl BBOJIA/BBIBOIA MUKPOKOHTPOJUIEPA, HA3HAYCHHE, PEXKUM PAOOTHI.
10. Ha3naueHue perucTpoB MOPTOB BBOJIa/BHIBOIA.
11. TlocnemoBatenbHbie HHTEPHEHCH MUKPOKOHTPOILIEPA.
12.  TaiiMmepbl MUKPOKOHTPOJIIEPA, UX Ha3HAYEHUE.
13. Hcnonbs3zoBaHue TaliMepOB JUIsl MOIYUYEHHSI BBIXOJHOTO CUTHAJIA C IIUPOTHO-
UMIYJbCHOW MOIYJISILIKEH.
14.  8-OuTHBIN TaliMep MUKPOKOHTPOJJIEPA, ONIMCAHUE YITPABIISIFOIINX PETUCTPOB.
15. 16-OutHbIN TaliMep MUKPOKOHTPOJUIEPA, OMIMCAHUE YIIPABJISIOIIUX PETUCTPOB.
16.  CropoxeBol TaiiMep MUKPOKOHTPOJUIEPA, €r0 Ha3HAYCHHUE.
17. Cucrema npepblBaHUH MUKPOKOHTPOJIEPA, IPUOPUTETHI TPEPHIBAHUMN.
18. Unrepdeiic USART MukpokoHTpoOIIIEpa.
19. Haznauenwue peructpoB USART MUKPOKOHTpOIIEpa, peKUMBI paboThl HHTEpdeiica.
20. Hurepdeiic 12C MUKpOKOHTpOIIIEpa, €r0 Ha3HAYCHHE.
21.  Peructpsl uaTepdeiica [2C MUKpOKOHTpOJLIEpA.
22.  Opranuzanus ooMeHa JaHHBIMU 110 uHTEep(dericy 12C.

23.  Hurepdeiic SPI MukpokoHTpoJIIepa, Ha3HAYCHHUE, PEKUM PaOOTHI.

24.  AUII MUKpOKOHTpOJUIEpa, OpraHU3alus, pexuM padOThL.
25. Peructpwm AL, HacTpoiika pexxuma pabOThI.

26. Peructp cOCTOSIHMSI MUKPOKOHTPOJIIEPA, €r0 Ha3HAUECHHUE.
27.  Oco0eHHOCTH OpraHHU3alUyU ONEPaTUBHOM MaMATH MUKPOKOHTPOJIJIEPOB cCeMecTBa

AVR.

28. BuemHue npepuiBaHUS MUKPOKOHTPOJIEPOB.
29.  Peructpsl HaCTPONKM BHEIIHUX IPEPHIBAHUMN.
30. MHurepdeiic RS232, HazHaueHre u 00JaCTh TPUMEHEHUS.
31. Hnarepdeiic RS485, HaznaueHnue u 00JIaCTh IPUMEHEHHUS.

32. HUcnonssosanue unrepdeiica USART MUKpPOKOHTposLIEpa sl oKIodenus kK COM

nopry 11K.

33. AnmapaTHsle CpeICTBa IPOrPaMMHUPOBAaHUS MUKPOKOHTPOJUIEPOB ceMelicTBa AVR.

34. Cucrtema BHYTPUCXEMHOT'O MPOTrpaMMHPOBAHUS MUKPOKOHTposiepoB AVR.

35. IlapannenbHblil HHTEpQEIc MPOrpaMMHUPOBAHUS MUKPOKOHTPOJIEPOB.

36.  BuThl HaCTPOIIKU MUKPOKOHTPOJIIEPOB.

37.  IlpuHUMIBI HOCTPOEHUS pacHpeAeICHHbIX CUCTEM YIpaBIeHUs Ha 0a3e
MHUKPOKOHTPOJUIEPOB.

38. Ilepudepuiinpie ycTpoiicTBa MUKPOKOHTPOJLIIEPA.

39. IlpepsiBanus TaliMepOB MUKPOKOHTPOJLIEPA.

40. IlpepwiBanus unrepdeiica USART mMukpokoHTposuiepa.

41. HWurepdeiic SPI npu noakII04eHNN HECKOJIBKHUX BEOMBIX YCTPOUCTB.

6 MeToauyeckne MaTepHalibl, ONpeleJsilONIde NMPoUeAyPbl OLEHUBAHUS 3HAHMM,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH

Pe3yabTaThl ocBOeHHMA YUueOHON M CUMILIMHBI, MO/JIe/Kallue PoBepKe

Konrponupyemsle
KOMITETEHIINT
(gacthb
KOMITETEHIINH)

PesyabTaTsl 00ydeHus
(00beKTHI OLICHUBAHMS)

OCHOBHBIE TOKA3aTeJIH
OIIeHKH Pe3yJIbTATOB

OuneHo4HbIe CPeACTBa

IKC-1 Pa3pabotka
HOBBIX TEXHOJOTHUH
u CpEeJICTB
MeXaHU3aI1H,

31

3HaTh MPUHIIMIIBI TIOCTPOSHUS
MHKPOTIPOIIECCOPHBIX
YCTPOMCTB M CUCTEM Ha MX

3HaHue NPUHIIUIIOB
TIOCTPOCHUS
MHKPOTIPOLECCOPHBIX
YCTPOUCTB U CUCTEM C yYETOM

MPAaKTHIECKOE 3aHATHUE,
naboparopnas paboTa,
TECTHPOBAHHUE, IK3aMEH
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aBTOMAaTH3alMud U
poboTu3anuu
MTPOMBIIIIJICHHBIX
JIMHUAKA 3(0)
MIPOM3BOJICTBY
MMUIEBOM
MIPOTYKITHH
IKC-1.1 Crnocoben
pa3pabaTbIBaTh
TEXHUYECKHUE
3aJaHNs Ha
MEXaHU3aIHIO,
aBTOMATH3aLMI0 U
poboTH3aIHIO
MTPOLIECCOB
MIPOU3BOJICTBA
0€e301acHOM,
MIPOCIICIKUBAEMON U
KauyeCTBEHHOI
MUILEBOM
MPOAYKIUH
IIKC-1.3 Cnocoben
BBIITOJTHATEL aHAJIN3
COCTOSIHUS U
JIMHAMHUAKHA
(hyHKIIMOHUPOBAHUS
CPEICTB U CHCTEM
aBTOMAaTH3aIINH,
KOHTPOJIA,
JIMarHOCTHKH,
HUCITBITAHUHN U
yIpaBJICHUS
KaueCTBOM
MIPOAYKIUH,
METPOJIOTHYECKOTO
1 HOPMAaTHBHOI'O
obecrieueHus
TIPOU3BOJICTBA,
CTaHJApTHU3AIMH U
CepTUDUKAIIH C
MIPUMEHCHUEM
HaJUIeKAIAX
COBPEMEHHBIX
METOIOB ¥ CPECTB
aHayimM3a

0aze, 0COOEHHOCTH

ocoOeHHOCTEH

MIPOTPaMMHPYEMBIX mukpoxoHTposuiepoB ATMEL
MHUKPOKOHTPOJLIEPOB
32 - 3HaHME CPEICTB Pa3pabOTKH | MPAKTHIECKOE 3aHATHE,

3HaTh cpencTBa pa3padoTKH
MPOTPaMMHOTO 00eCTICUeHHUS
MHKPOKOHTPOJUICPOB,
OCHOBHBIC 331a4H, pellacMble
MHKPOITPOLIECCOPHBIMH
CpECTBAMHU aBTOMATHKH

MIPOTPAMMHOTO 0OecTIeueHIs
MHKPOKOHTPOJUIEPOB;

- 3HaHHUE 327124, peIIaeMbIX
MHKPOIIPOLIECCOPHBIMH
Cpe/ICTBaMH aBTOMATHU3aILINH.

nabopaTopHas paboTa,
TECTHPOBAHHE, YK3aMEH

33

3HATh apXUTEKTYPY, MPUHIIMIT
paboTHl OAHOKPHCTAIBHBIX
MUKPOKOHTPOJJICPOB

3HaHUE apXUTEKTYPHI U
MIPUHIMIA PaOOTHI
OJIHOKPUCTAIbHBIX
MukpokoHTpoiepoB ATMEL.

MPaKTHYECKOE 3aHSTHUE,
nabopaTopHas paboTa,
TECTUPOBAHKE, DK3aMEH

34
3Harth s361KH acceMOiiep u Cu
JUTS TIPOT PAMMHUPOBAHHS

3HaHUe NopsAIKa HATUCAHUE
IIporpamMm JJist
MUKpOKOHTpoiepoB ATMEL

MPaKTHYECKOE 3aHSTHUE,
nabopaToOpHBIC PabOTHI

OJTHOKPUCTAIBHBIX Ha fA3bIKax accembOiuep u Cu.
MHUKPOKOHTPOJIIIEPOB
35 3HaHME HA3HAYCHUS MIPAaKTHYECKOE 3aHSTHUE,

3HaTh Ha3HAUCHHE B COCTaB

niepuepUHHBIX YCTPOUCTB

nabopaTopHas paboTa,

nepupepHiHbIX YCTPOHCTB MUKPOKOHTpOJIEPA. TECTHPOBAaHHE, YK3aMCH
MHKPOKOHTpOJLIEpa
36 3HaHUE Ha3HAYECHUSA MPaKTUYECKOe 3aHATHE,

3HaTh cTaHJapTHBIE
uHTepEChl, NCIIONB3yEeMBbIE B
MHKPOITPOLIECCOPHBIE
TEXHHKH.

CTaH/apTHHIX HHTEP(EHCOB.

nabopaTopHas paboTa,
TECTUPOBAHKE, DK3AMEH

37

3HaTh CpesCTBa, MOPSI0K
OTJIAJIKU U UCTIBITAHUH
MHKPOIIPOLIECCOPHBIX CHCTEM
YIPaBJICHUSL.

Cpeactsa, MOPsAIOK OTIAIKU U
UCTIBITAaHUN
MHUKPOIIPOIIECCOPHBIX CUCTEM
yIIpaBIICHUS.

NPaKTHYECKOE 3aHATHE,
nabopaTopHas pabora,
TECTHPOBAHUE, YK3aAMEH

Y1

YMeTh NpoeKTUpOBaTh
MHKPOITPOIIECCOPHBIE CHCTEMBI
Ha OCHOBE

YMeHHe NPOSKTUPOBAaTh
MUKPOIIPOLIECCOPHBIE CUCTEMBI
(pa3pabaTbIBaTh
NPUHIHUITHATEHBIE

MPaKTHYECKOE 3aHATHE,
nabopaTopHas paboTa,
9K3aMeH

MHKPOITPOLIECCOPHBIX INEKTPUUECKHE CXEMBI U
KOMIUIEKTOB U YHpaBISIONIUE TPOTPAMMBI) Ha
MHKPOKOHTPOJUIEPOB. OCHOBE MUKPOIIPOLIECCOPHBIX
KOMIIJICKTOB U
MHKPOKOHTPOJIIEPOB.
y2 CBobonHOE BiaieHNe MPaKTUYECKOE 3aHATHE,

‘VMeTh UCII0IB30BaTh
CTaHAAPTHBIC TCPMHUHOJIOTUIO,
OIIPCACIICHUSA U 0003HAYECHUSI.

MPUHATON TEPMUHOJIOTHUEH,
HCTIONIb30BaHNE TEXHUIECKON
JOKyMEHTAIUX Ha
MHKPOKOHTPOJUIEPHI.

nabopaTopHas paboTa,
9K3aMeH

IKC-1 Pa3pabotka
HOBBIX TEXHOJIOIUI
u CpencTB
MeXaHM3aIuu,
aBTOMarTH3aliid U
poboTu3anun
MIPOMBIIIJICHHBIX
JIMHUN o
MIPOU3BOJICTBY
MUILEBOM
TIPOTYKIUH
INKC-1.1 Criocoben
pa3pabarbiBaTh
TEXHUYECKHUE
3aaHus Ha

Y3

YMetb pa3pabaTbiBaTh
ITOPUTMBI PaOOTHI
oaHokpucTabHbIX MK.

YMenue pazpabaTsiBaTh
ITOPUTMBI, TTOIONPATH
MHUKPOKOHTPOJIIIEPHI C YUETOM
TIOCTABJICHHOM 3a/1auu 1
BO3MOKHOCTH 000pyIOBaHHSI.

MPaKTHYECKOE 3aHATHE,
nabopaTopHas paboTa

Y4

‘YMeTh nporpaMMupoBaTh Ha
si3pike AccemOuiep u Cu Jist
MK.

Ymenue pazpabaTeIBaTh
YIPaBJIAIOIIUE ITPOTPAMMEI €
HCIOJIB30BaHUA Pa3IMIHbIX
A3BIKOB ITPOTpaMMHUPOBAHMA.

MPaKTHYECKOE 3aHATHUE,
naboparopnas pabdoTa,
JK3aMeH

Y5

YMeTh MPOU3BOIUTH OTIAJIKY
nporpamm a1t MK ¢
UCTIOJIb30BaHUEM CTAHJAPTHBIX
IPOrpaMMHBIX CPEJCTB —
CUMYJSTOPOB.

YMeHue npou3BOAUTh OTIAAKY
nporpamm 1yt MK ¢
HCIOJIb30BAHUEM CTaHIAPTHBIX
NIPOrPAMMHBIX CPEICTB —
CUMYJIATOPOB.

MPaKTHYECKOE 3aHATHUE,
naboparopnas paboTa
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MEXaHU3alHUIo,
aBTOMAaTH3alMI0 U
poboTH3aIHIO
MIPOIIECCOB
MIPOM3BOJICTBA
0e301acHOM,
MIPOCIICKUBAEMON U
KaueCTBEHHOM
MUILEBOM
MPOAYKIUH
IIKC-1.3 Crocoben
BBINOJIHATE aHAJIA3
COCTOSIHUS U
JTMHAMHAKH
(OYHKITHOHHPOBAHHS
CPEJICTB U CHCTEM
aBTOMAaTH3aLINH,
KOHTPOJIA,
JIMarHOCTHKH,
HUCITBITAHUHN U
yIpaBJICHUS
KaueCTBOM
MPOAYKIUH,
METPOJIOTHYECKOTO
1 HOPMaTHBHOTO
obecrieueHus
TIPOM3BOJICTBA,
CTaHIAPTHU3AINH U
CepTUUKAIIH C
TIPUMEHCHAEM
HaJUIeKAIIUX
COBPEMEHHBIX
METOJIOB ¥ CPE/ICTB
aHaau3a

Yo

YMeTh NpoeKTUpOBaTh
YCTPOICTBO CONPSIKEHUS C
00BEKTOM YIIpaBICHUS IS

YMeHue npoeKTHPOBaTh
YCTPOUCTBO COMPSIKEHUS C
00BEKTOM yIpaBJICHHUA (C
HCTIONB30BAaHKE PA3INIHBIX

MPaKTHYCCKOE 3aHATHUE,
nmaboparopHas paboTa

BBEIOpPaHHOTO CTaHIAPTHHIX HHTEP(EIHCOB)
MHUKPOTIPOIIECCOPHOTO JUTSL BBIOPaHHOTO
KOMILJICKTA. MHUKPOIIPOIIECCOPHOTO
KOMIUIEKTA.
Y7 Ymenue pa3padaThiBaTh MPaKTUYECKOE 3aHATHUE,

YMetb pa3pabaTbiBaTh
IIPOTpaMMBI, peaau3yromye

MIPOrpaMMBl, peai3yoye
TpeGyeMble alrOpUTMBI

nTabopaTopHas paboTa

TpebyeMble aJrOpUTMbI yIpaBJICHUs.
yIpaBieHUsI.
Y8 YMeHue BEeCTH OTIaKy U MpPaKTUYECKOE 3aHATHUE,

‘YMeTh BECTH OTJIAAKY U
UCTIBITaHUS pa3paboTaHHBIX
MHKPOIPOIIECCOPHBIX CHCTEM.

WCTIBITAHHA Pa3padOTaHHBIX
MHKPOIIPOIIECCOPHBIX CHCTEM.

nabopatopHas paboTa

B1

Bnangets meTonamu
MIPUMEHEHHUS
MHKPOIIPOLIECCOPHBIX
YCTpPOMCTB aBTOMAaTUKH B
JIOKaJbHBIX U PacIpeieIeHHbIX
CHUCTEMAaX yIpPaBJICHUS.

Bnanenue Mmeronamu
NIPUMEHEHUSI
MUKPOIPOLECCOPHBIX
YCTPOUCTB aBTOMAaTUKH B
JIOKaJIbHBIX U paclpenesIeHHbIX
CHCTEMaXx yNpaBJICHHUS.

MPaKTHYECKOE 3aHATHE,
nabopatopHas paboTa

B2

Bnagetrs ocHoBamMu
TIPOTPaMMHUPOBAHHS
MHKPOTIPOIIECCOPHBIX CPEICTB
Ha OCHOBE OJHOKPHCTAIBHBIX
MHKPOKOHTPOJIICPOB.

Bnanenne ocHoBamu
MPOrPaMMHUPOBAHUS
MHUKPOIIPOIIECCOPHBIX CPEICTB
HAa OCHOBE OJTHOKPHCTAIBEHBIX
MHUKPOKOHTPOJIIEPOB.

NPaKTHYECKOE 3aHATHE,
nabopaTopHas padoTa

Ikajna oneHUBaHNUS NIAHHPYEMBbIX pPe3yJbTATOB 00y4eHUs!

Texyumii u py0e:KHbIi KOHTPOJIb
B pamMkax Tekyiero u pyoe;xHOro KOHTPOJIS 10 AUCHUIIMHE MAarUCTPAHT MOXKET
HaOpaTh 10 70 OamioB

CemecTp [IIxana oneHUBaHUs
0-35 6annos 36-50 OamnoB 51-60 OamnoB 61-70 OamoB

6 YactnuHoe mocenieHue | IlomHoe nnn | IlomHoe mim ITomaOC
AyIUTOPHBIX  3aHSATHH. | YACTUYHOE TOCEUIEHUE | YACTUYHOE MOCELIEHUE
HeynoBneTBopuTenbHOE | ayIUTOPHBIX 3aHATHH. | OCEHIEHNE ayIUTOPHBIX
BBITIOJIHEHHE Yactuunoe ayJIMTOPHBIX 3aHSATUH.
1a00paTOPHBIX Y | BBINIOJIHEHUE W 3allUTa | 3aHITHUH. ITonmHoe
MPaKTHYEeCKUX  paboT. | TabopaTopHBIX u | [lonnoe BBINIOJIHEHHE U
[lnoxas MOATOTOBKA K | MPAKTUYECKUX paOOT. | BHIMOJHEHUE U | 3alllUTa
OaJUTbHO-PEUTHHTOBBIM | BeITONTHEHHE 3aIuTa 1a00paTOPHBIX U
MEPOTIPUATHSIM. KOHTPOJBHBIX  paboT, | Ta0OpaTOPHBIX | MPAKTHUYECKUX
CryneHt HE | TECTOBBIX 3a/JlaHUM HA | U 3aHATHI.
JIOTTyCKaeTCst K | OILICHKH MpakTUYecKuX | BeimonHeHue
MIPOMEKYTOUHOMN «YIOBJIETBOPUTEIHHO». | paboT. KOHTPOJIbHBIX
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aTTecTaluu

Brimonaenne
KOHTPOJIBHBIX
pabor,
TECTOBBIX
3aJaHuH Ha
OLICHKH
«XOPOIIOY.

paboT, TeCTOBBIX
3aaHuI Ha
OLICHKHU
COTJIIMYHOY.

IIpomeskyTOoUuHAs aTTecTAUMS
OrneHka pe3ynbTaTOB OCBOCHUS YUE€OHOW TUCIUIUIMHBI B 3 CEMECTpe IMPOBOIUTCS IO
HIKaje, UCIOJIb3YEeMON Ha dK3aMeHe:

Cemectp

[IIxaa orieHUBaHUs

HeynosnersopurenbHo
(36-60 6anoB)

Y 10BIETBOPUTEIILHO
(61-80 6amoB)

Xopowo
(81-90 6amnoB)

OTanyHO
(91-100
0ayIoB)

6 Crynent umeer 36-60
0aJyIOB MO  UTOTaM
TEKYIIETO u
pyOEKHOTO KOHTPOJI,
Ha 9K3aMCHE He Jal
MOJIHOTO OTBETAa HHU HA
OJIUH BOIIPOC.
CryneHT umeer

36-45  OammoB 1Mo
UTOTAaM TEKYIIETo W
pyOEXKHOTO KOHTPOIS,
HA  OJK3aMeHe  Jan
MOJTHBI OTBET TOJBKO
Ha OJTUH BOTIPOC

Crynent nmeer 36-
50 0aJIoB 1o
UTOTaM TEKYIIETO0 U

pyOekHOTO
KOHTPOJIS, Ha
IK3aMeHe Jan

MOJHBI OTBET Ha
OIIMH  BONPOC |
YaCTUYHO
(OTHOCTBIO)
OTBETUJI Ha BTOPOH.
Crynent umeer 46-
60 OajuoB o
UTOTaM TEKYIIETO M

pyOeKHOTO
KOHTPOJIA, Ha
IK3aMeHe Jan

MOJHBIA OTBET Ha
OJIMH BOIIPOC WJIH
YAaCTUYHO  OTBETHII
Ha 00a Borpoca.
CtyneHT uMmeer IO
UTOTaM TEKYUIEro H
pyOexHOTO
KOHTPOJIA 61-70
0aJIoB Ha dK3aMeHE
HE Jal  [OJHOro
OTBETAa HU Ha OJUH
BOIIPOC.

Cryznent umeert 51-

60 6am10B 1O
UTOraM TEKYIIEro
U pyOexHOro
KOHTPOJIS, Ha
9K3aMEeHe Jla
HOJIHBIN OTBET Ha
OJUH BOIIPOC U
YaCTUYHO
(MOIHOCTHIO)
OTBETHJI Ha
BTOPOH.

Crynent umeer 61

— 65 OamIoB 1o
UTOTaM TEKYIIETO
U pyOEKHOTO
KOHTPOJIS, Ha
9K3aMeHe Jaj
MOJIHBIM OTBET Ha
OJVH BOIIPOC U

YaCTHU4YHO OTBCTHII

Ha BTOPOM.

CryzneHnt umeert 66-

70 GamioB 10
WUTOTaM TEKYILETO
U pyOeKHOTO
KOHTpOJIS, Ha
JK3aMeHe) Jal
MOJHBIA OTBET
TOJIBKO Ha OJIUH
BOIIPOC.

CTyleHT umeer
61-70  GamioB
o UTOraM
TEKYIIETO u
pyOeXHOTO
KOHTpOJIA, Ha
JK3aMeHe  Jal
MOJIHBIM  OTBET
Ha OJIMH BOIIPOC
u YaCTUYHO
(OTHOCTHIO)
OTBETHUJI Ha
BTOPOM.

IIIxaga coOTBETCTBUA peﬁTHHFOBbIX OLICHOK NATHOAIbHBIM OIICHKaM J1Jil OICHUBAaHUSA

KYPCOBOii padoThI
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PeiiTunroBast oneHka (B 6aj11ax) OneHka 1o nITHOANIBbHON 1IKaJIe
91-100 COTIIUYHO»
81-90 «XOpOLLO»
61-80 «YZAOBJIETBOPUTEIILHO»
Menee 61 «HEYI0BJIETBOPUTEITBHO»

7 YueOHO-MeTOANYECKOE o0ecniedeHne TUCHUIIHHBI (MOIYJIA)

OcHoBHas1 JIMTEepaTypa

1. bongsipuxun, O. B. TapBapackas RISC-apxurektypa B MuKpoKOHTposuiepax AVR.
CpenctBa BBOAa-BbIBO/IA, XpaHEHHs U 00pabOTKH LU(POBON U aHANIOroBOM MH(OpManuu B
MUKpPOKOHTpoJIepax AVR i 1mOCTpOEHHs MHKPOIPOLIECCOPHBIX CHUCTEM YIIPaBICHUS
[D5eKTpOHHBIN pecypc] : METOANYECKHEe YKa3aHUs K JaOopaTOpHOH padoTe MO JTHUCIUILINHE
"Mukpomnpoueccopsbsie cuctemsl" / O. B. Bonnsipuxut. — DJIEKTPOH. TEKCTOBBIE TAaHHBIE.
— Jluneunx : JIuneukuii rocynapcTBeHHbIN TexHuyeckuid yausepcuret, ObC ACB, 2013. —
39 c. — 2227-8397. — Pexum pocryna: http://www.iprbookshop.ru/22860.html

2. XaproB B.SJ. Mukpokontpomieppl AVR. Ilpaktukym pis HaumHaromux. —M.: U3g-Bo
MI'TY um. H.3. baymana, 2007, -240 c.

3. EBcrudeer A.B. Muxpokoutpomiepsl AVR cemeiicts Tiny u Mega dupmbr «Atmel» -M.:
Wznarensckuit nom «Jlomka-XXI», 2004. -560 c.

4. Pesuu l0.B. Ilpaktnueckoe nporpaMMHpOBaHHE MHUKpPOKOHTposuiepoB Atmel AVR Ha
s3pike accemoOuiepa. —CI16.: BBX-ITetepOypr, 2008. -384 c.

JlonoTHUTEIbHASI JIUTEPaTypa

1. PacnomnoB B.fl. Mukpomexanudeckue mpubopsl: Yue0. [Tocobue. —M.: MammHocTpoeHue,
2007. -400 c.

2. MuxeeB B.II., IIpocanneeB A.B. latuuku u nerextopsl: Yueb. IlTocobue. -M.: MUDU,
2007. - 172 c.

3. BopotnukoB C.A. MHpopmanMoHHBIE YCTpOWCTBAa POOOTOTEXHUYECKUX CUCTEM: Y4eOl.
nocobue. —M: Uzn-Bo MI'TY um. H.D. baymana, 2005. — 384 c.

4. XnanoB A.A. ABTOHOMHBII HCKycCTBEeHHBIN nHTEEKT/ -M.: bunom. 2008. -359c¢.

5. PoOotorexHuuyeckue cucteMsl U KoMIuleKchl: Yueb. [locobue nns By3oB/ Mauynbsckuit .1,
3amsron B.I1., Maiiopos FO.I1. u np. M.: Tpancnopt 1999. 446 c.

6. Kyade ®. B3zaumopeiictBue pobota ¢ BHemHed cpenou: Ilep. ¢ dpani. —M.: Mup, 1985. -
285 c.

1. byrpos B.E., Bunorpanosa K.A. OnrosnexktpoHuka cBetoaunooB. Yuebd. Ilocooue. —CII06:
HNY UTMO, 2013. - 174 c.

Ilepeyennb MeTOAMYECKHUX YKAa3aHUH
1. Kommiekt ydeOHOro oOopynoBaHusi «MHUKPOIPOIECCOPHBIE CHUCTEMBI YIpaBJICHUS
anektponpuBoaos» 1101033 Metoauueckue yka3aHHs K BBIIOJIHEHHIO JIAOOPATOPHBIX padoT.
000 T/ «IIpodpObpazoBanue» 2015.

HNHuTepHeT-pecypcnl

— 001me HH(pOPMALMOHHBIE, CIIPABOYHBIE U TOMCKOBbIE CHCTEMbI:

1 @enepanbHas chaykx0a MO MHTEIUIEKTyalnbHOH coOctBeHHOocTH (PocmarteHt)
http://www.rupto.ru.

2 [TatenTtHsbii ouck B PO http://www.freepatent.ru.

3 OB/] PI'b http://www.diss.rsl.ru

17



http://www.rupto.ru/
http://www.rupto.ru/
http://www.diss.rsl.ru/

4 Hayunas snektponHas 6ubmmorexa (HOb PO®U) http://elibrary.ru

5 baza gannbix Science Index (PUHII) http://elibrary.ru

6 Web of Science (WOS) http://www.isiknowledge.com/

7 Sciverse Scopus http:/www.scopus.com

8 ObC «KouncynbranT crynenta» http://www.studmedlib.ru

9 OBbC «IPR book» http://iprbookshop.ru/

10 9BC «Jlanb» https://e.lanbook.com/

11 Mexnaynapoanas cuctema oubnuorpaduueckux ccbliok Crossref [{udposas
unentudukanus oovextoB (DOI) https://www.crossref.org/webDeposit/

12 Hayunas 6ubauorexa KbBI'Y http://lib.kbsu.ru

8 IIporpamMHoe oGecnieyeHre COBpeMeHHbIX HH()OPMAIIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOT Uil

HaumeHoBaHHe mMporpaMmbl, NIPaBo UCIOJIL30BAHUS KOTOPOIi IIpe10CTABJIsIeTCS

JIvuensus Ha 0pHUCHOE IPOrpaMMHOE 0OecIIeyeHNE
Moit Oduc CrannapTHbIi

Jlunensus Ha nporpaMMHOE 0OeCcrieueHUE CPEACTB AHTUBUPYCHOM 3aIUThI
Kaspersky Endpoint Security ans 6usneca - Crangaptasiit Russian Edition. 1000-1500 Node 1
year Educational Renewal License (KL4863RAVFQ)

ITpaBa Ha mporpaMmHOe obeclieueHrue YHUBEepCcallbHasi CUCTEMa Uil BCECTOPOHHETO
CTaTMCTUYECKOT0 aHaJI13a U BU3yalu3aluu JaHHbIX Ha 500 noab3oBaTelien.

Statistica Ultimate Academic for Windows 10 Russian/13 English nma 500 nons3oBareneit
Jloxanpnas Bepcus (Named User) ['onoBast nunieHsust

JluieH3us Ha MPOrpaMMHOE 00eCIIeUeHUE IS aHAIIN3a U IIOCTPOCHUS rpaduKoB
ORIGINPRO- New License Concurrent Network Single Seat EDUCATIONAL

JluueH3us Ha TNPaBO HCHOJIb30BaHUA YUEOHOro KOMIUIEKTa IMPOIPaMMHOIO OOecreyeHUs
KOMIIAC-3D npunoxenue "lIpoexkTupoBaHrne W KOHCTPYMPOBAaHUE B MAIIMHOCTPOEHHMH'" Ha
250 pabounx mect

Jlunensus Ha nporpaMMHoe obecrieueHue s padoTsl ¢ JokymeHTamu ¢popmara PDF
Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9)
Education Named License 65297997BB01A12

7zip Apxusarop

9 Marepua/jibHO-TeXHHYeCKoe obecrnedeHne TUCHUTIIHHBI

Jns peanu3anuu pabodel mporpamMmbl TUCIUILIMHBI IMEIOTCS CIIeUaIbHbIE TOMEIIeHUs
JUIsL  TPOBEACHMSI 3aHSATUH  JIGKIIMOHHOTO M  CEMHHApCKOr0 THUIIOB, TPYNIOBBIX H
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITENIbHOM paOOThI M MOMEIEHUS I XpaHEHHs M TPO(PUIAKTHIECKOTO
00CITy’)KUBaHUS 000py10BaHUSI. CrnennanbHble MTOMEILEHUS YKOMILIEKTOBAHbBI
CHEHUAIN3UPOBAaHHON MeOeIbl0 M TEXHHUYECKUMHU CpPEICTBAMH OOYYEHHMs], CIIYKAIlUMHU IS
npeocTaBlIeHus UHQOpMAIMK O0JIBIION ayAUTOPUH.

Ne
pabo MarepunanbHoe obecniedeHHe JIAa0OPATOPHBIX 3aHATHI
T
1 2
1. Kommiekt y4yeOHOro 060pynoBaHusi «MUKpPOIPOLECCOPHBIE CUCTEMBI YIPABICHUS
IIEKTPONPUBOOBY.

2. MuxkpokoHTposuieps! pupmbl Atmel.
3. IIporpamMmmaTops! Jyisi MUKPOKOHTPOJIIIEPOB.
4. MaketHasd 1uiata JUisi MUKPOKOHTPOJUJIEpA, JATYMKU PA3JIMYHBIX I1apaMETPOB,
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http://elibrary.ru/
http://elibrary.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/
http://www.studmedlib.ru/
http://iprbookshop.ru/
https://e.lanbook.com/
https://www.crossref.org/webDeposit/
http://lib.kbsu.ru/

Cpe€acTBa MHAUKALIWMW, IIAroBBIC JJICKTPOABUTATCIIN W JJICKTPOABUIaTCIN IMOCTOAHHOI'O
TOKa.

B 1mensx [OCTYIMHOCTH TOJyY4€HHUS BBICIIEro 00pa3oBaHHMS IO 00pa30BaTENbHBIM
nporpaMMaM HMHBIMJAAMM M JIMIAMH C OTFPAHUYEHHBIMM BO3MOXKHOCTSMH  3]I0POBbSI
YHHUBEpPCUTETOM obecneunBaeTcs: 1. AJbTepHAaTHBHOW Bepcued O(PHUIMAIBHOTO CaiiTa B CETH
«WaTepHeT» 1uis cnaboBuasamux; 2. IIpucyTcTBre accUCTeHTa, OKa3bIBAIOLIEro o0yyaroleMycs
HE00X0UMYIO oMoIb; 3./l MHBAIKMIOB U JIUI] C OTPAaHHYECHHBIMH BO3MOKHOCTSIMH 37I0POBbS
[0 CIyXY — HMCIIOJIb30BaHUE CBETOBOW CHUTHAJIM3AaLMU TyOJIMPYIOLIYIO 3BYKOBYIO; OOecreueHHe
HA/JISKAIIMMU  CPEACTBaMHU BOCHpou3BeAeHus uHpopmanmu; 4. [ MHBAIUAOB U JHUI C
OTrPaHUYEHHBIMU BO3MOXXHOCTSIMHU 3/10pPOBbSl, UMEIOIIUX HapyLUIEHHUsS OIOPHO-IBUIATEIBHOTO
anmapara, CO3/1aHbl MaTepUalbHO-TEXHUYECKUE YCIOBHUS OOECIEUMBAIOIINE BO3MOXHOCTh
OecIpensaTCTBEHHOTO JOCTylla OOydYaroUIMXcsi B y4yeOHble IIOMEIIEHUs, OOBEKTY NHUTaHUs,
TyaJeTHble W JpYyrHe IOMEUICHUS YHHUBEPCHUTETa, a TaKKe INpeObIBaHUSA B YKa3aHHBIX
[OMEIIEHUAX (HaJIW4YMe PpaCIIMPEHHBIX JBEPHBIX IPOEMOB, IMOpyYHEH U  Jpyrux
npucrnocoOieHmid). JJis caMOCTOSTENbHON pabOTHl CTYACHTOB OOOpynoBaHa ayautopus 145
IJIABHOTO y4eOHOTro KopIryca.

JIucT u3MeHeHuil (J10moJIHeHuil) B padoyeil mporpaMMe TUCHHUILTHHBI
JIMCT UBMEHEHHWH (JIOITOJTHEHUI)
B pabo4yro mporpaMmy no AucuuiinHe «MUKpoIpolieccopHasi TEXHUKA B 000pyA0BaHUU
MUIIEBHIX MPOU3BOJICTBY MO HaMpaBieHUIo NoAroToBku 15.04.02 TexHonornueckne MaluHbl 1
obopynoBanue Ha 202 - 202 y4yeOHbIH TOA

Ne JyieMeHT (ILyHKT) IlepeyeHb BHOCMMBIX U3MEHEHUI Mpumeyanue
n/n PIIJI (IonmoJIHeHuil)

OOcyxneHa W pekoMeHJO0BaHa Ha 3acenaHuu kKagenpbl «TexHonoruss u 000OpyHOBaHHE
aBTOMATH3UPOBAHHOTO ITPOU3BOICTBAY
poToKos Ne  OT «» 202 .

3aBeayromuii kadenpoit X.M. Cenosn
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