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1 esin 0cBOCHUSA TUCHUTIMHBI (MOYJIA)

[{enpro MUCIUTUIMHEI SIBJISIETCS OBIIAJICHUE CTYJEHTAMH HEOOXOIUMBIM U JOCTATOYHBIM
YPOBHEM MPOPECCHOHATHHBIX KOMIETEHIIUNA B cooTBeTcTBUM ¢ TpeboBaHusmMu OI'OC BO mo
HanpasyieHuIo oAroToBky 11.04.04 DnexTpoHMKa U HAHOAJIEKTPOHHUKA

[Ipoduns (crmeumanus.): IlpombinuienHas snexktponuka Wuayctpuun 4.0. Iensto
JTUCIUIUIMHBL SIBJSIETCS  3HAKOMCTBO C TOPSIIKOM pa3pabOTKU YCTPOMCTB YIPaBICHUS H
MOJTy4YeHUE HABBIKOB MCIOJIb30BAaHUS U MPOrPaMMHUPOBaHUs 0a30BbIX MOJYJIEH BCTPAaUBAEMBIX
CUCTEM, a TaK)Ke H3Y4YCHHE MOpsiaKka (GOPMUPOBAHUS, CTPYKTYpbl M KOHTPOJIS MPOTOKOJIOB
obmeHa nudpoBoit HHGOpMaITHEH

2 MecTo AMCHUILIHHBI (MOAYJISA) B CTPYKTYype 00pa3oBaTe/ibHOM IPOrpaMMbl

Jucuunnuna [IpoekTupoBaHue BCTpauBaeMbIX CUCTEM BXOIUT B YacTh y4eOHOTo IUIaHa
bopMupyeMyr0 yUaCTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUH 00pa30BaTebHOM POrpaMMBl.

Jis  u3ydeHus  IUCHUIUIMHBI ~ HEOOXOAuMBbl  3HaHUS  (YMEHHMs,  BIAJCHUS),
c(OpPMHUPOBAHHBIC B PE3YJIbTATE U3YUCHUS AUCIUILTNH/ IPAKTHK:

TexHonornyeckre KOHTPOJUIEPHI U CPEACTBA JUCIIETYEPCKOTrO YIIPaBICHUS

OnepannoHHbIE CUCTEMBI PEAIBHOIO BPEMEHU

[IpoexTpoBaHue annapaTHoO- IPOrpaMMHBIX KOMIUIEKCOB CUCTEM aBTOMAaTHU3ALUH

MatemaTuueckoe MOJEIUPOBaHUE OOBEKTOB U CUCTEM YIPaBICHUS

3HaHus (yMEHUs, BIAJICHUA), TOJIyYeHHbIE IPU U3YYEHUU AAHHOW JUCLUIUIMHBI OYIyT
HEOOXOIUMBI JJIs1 U3yUSHHS JUCIUTUIAH/TIPAKTUK:

BoinosnHeHue 1 3amuTa BeIITyCKHON KBaTU(PUKAMOHHON pabOoThI

IlonroroBka k cade u caada rocyJapCTBEHHOIO DK3aMEHa

ITpon3BoacTBEHHAs - HAYYHO-UCCIIEN0BATEIbCKas padboTa

3 Komnerenuun ody4yarouierocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHHUILUIMHBI (MOAYJIsl) H INIAHMPYeMble pe3yabTaThl 00y4eHust

B pesynbTare ocBoeHMs IUCUMIUIMHBI (Moayis) «lIpoekTupoBaHue BCTpamBaeMbIX
cuctem» oOydaroluics J0KeH 001a1aTh CIeyOIUMHA KOMIIETEHIUSAMHU:

KO)I HHAUKaTopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIINN

[1K-2 CnocoGeH pa3pabaThiBaTh HHHOBAIIMOHHBIE CXEMOTEXHUUYECKHUE PEIICHHS ISl COCTaBHBIX
yacTed paguodJIeKTPOHHBIX CPEJCTB PA3IMYHOr0 (DYHKIIMOHAILHOTO Ha3HAUCHHUSI.

[TK-2.1 CriocobeH ompeAenuTbh peKUMbl pabOTBl U YCIOBHS AKCIUTyaTallH
PaZMOdIIEKTPOHHBIX  CPEJICTB M COCTaBHBIX YacTeW, MOJIeKaIINX
MOJIEPHU3ALIUU

[1K-2.2 CrnocoGeH  dKCIepTHO  OIeHWBaTh 13 Ha  MPOEKTHUPOBAHHUE
MOJIEPHU3UPYEMOTO PAIMO3IEKTPOHHOTO CPEICTBA

IIK-2.3 Pa3pabatbiBaeT  apXuTeKTypy, GYHKIUOHAJIbHBIE, CTPYKTypHbIE |

NPUHIAIHAILHBIE cxeMbl n3nenuii Mareprera semeit (IoT)




4. CTpyKTypa, 00bEM H COAepKaAHUE TUCHUILIMHBI (MOIYJIs1)
OO0miast TpyJI0EMKOCTh JAUCIUIUIMHBI COCTABISICT 8 3a4€THBIX eIuHMI] 288 akaja. 4acoB, B TOM

HHUCJIC:

— KOHTaKkTHast pabora — 97,9 akax. 4acos:
— ayauTopHas — 94 akaj. 4acos;
— BHeayauTopHas — 3,9 akaJl. 4acos;
— caMmocTosTeNbHas paboTa — 154,4 akaj. 4yacos;
— B (popme npakTuieckoil moaroroBku — 0 akas. gac;
— MOJTOTOBKA K AK3aMeHy — 35,7 akaj. Jac

®dopma aTTecTaliu - 3a4eT, SK3aMeH, KypCOBOH MPOEKT

AynutopHas § g dopma
o KOHTaKTHas % o Bu TEKYILEro
Paznen/ Tema | pabora =l a1 .| xomtpons Kon
JCIHIMEbL | B[ 18 CaMOCT(gITeHLHOH yCIIEBaEMOCTH U |KOMIIETCHIIUU
“ Jlek. R é é PaboThl IIPOMEXKYTOUYHON
Sa.| saH. | s &) aTTecTaluu
I. Crpykrypa wu
byHKIMHA
1.1 Ha3Hauenue Nzyyenue VYcTHBIM onpoc
" o0nacTh y4eOHoM 1o
IPUMEHEHHS 19 | 35 JUTEPATYyPEI, JCKIUOHHOMY | [TK-2.1, T1K-
BCTPauBacMBbIX IIONT'OTOBKA K MaTcpHary. 2.2,11K-2.3
CHCTEM BBINOJIHEHUIO U Hoxian no
yIIpaBIeHHs 3aIuTe pe3ynbTaraMm
1.2 Crpykrypa ! N3yuenne YceTHBIT onpoc
BCTPaNBAEMBIX yueOHOU o
CHUCTEM. 19 1349 JUTEPATypHl, JNICKIHOHHOMY | [TK-2. 1, TTK-
[Tpumepsr ’ MOJITOTOBKA K MaTepuany. 2.2, TIK-2.3
MCIIOJIb30BaHUs BBITIOJTHEHUIO U Joxinan o
BCTPaNBaEMBbIX 3aIuTe pe3ynbTaraMm
Hroro no pasneny 38 1699
Htoro 3a ceMmecTp 38 1699 3a4€ET
2. Pazpabotka
POrPaMMHOTO
2.1  OcHoBHbIE N3yuenne YceTHBIT onpoc
MOHSITUSA 00 yueOHOU o
OIIEpalMOHHBIX 5 19 16 JUTEPaTypHl, JNICKIHOHHOMY | [TK-2. 1, TTK-
cucTemMax MOJATOTOBKA K MaTepuany. 2.2, TIK-2.3
CTpauBaeMbIX BBITIOJTHEHUIO U Hoxunan o
CHUCTEM. 3aIuTe pe3ynbTaraMm
A o o




2.2 Crpykrypa N3yuenne YcTHBIT onpoc

MIPOTrPaMMBI y4eOHOMU o

yIpaBJeHUsI. JUTEpaTypHl, JEKUUMOHHOMY | [TK-2.1. TIK-
dopmMupoBaHHE 19 16 MOJATrOTOBKA K MaTepHuay. 22, Hf{_23
MIPOrpamMMbl c BBIIIOJIHEHUIO B Jlokian o
HCIOJIb30BaHUEM 3alINATE pe3yibTaTa

Hroro no pazaeny 38 32

HToro 3a cemecTp 38 32 JK3aMeH

3.

M onrsorraarrr o

3.1 TIporoxossl N3yuenue YcerHblil onpoc

obMeHa, y4eOHOMU o

OCHOBHEIC JTUTEpaTypHl, JNICKIHOHHOMY | [TK-2.1, [TK-
MOHSTHS, 9 1265 MMOJrOTOBKA K MaTepHay. 2.2, TIK-2.3
CTPYKTypa u BBIIIOJIHEHUIO B Jlokian mo

dbopmHpoBaHHE 3alATE pe3yibTaTam

3.2 3 Nzyuenue VYcrHbIl onpoc
Hcnonw3oBanue y4eOHOMU o

byHKIUH JTUTEPaTypHl, JNICKIHOHHOMY | [TK-2.1, TTK-
peanu3anuu 9 26 MMOJATrOTOBKA K MaTepHuay. 2.2, TIK-2.3
MIPOTOKOJIOB BBIIIOJIHEHUIO B Jlokian mo

obMeHa. 3alUATE pe3yibTaTam

HUroro no pasneny 18 |52.5

Htoro 3a cemecTp 18 52,5 Kl

Htoro o 38| 56 |154.4 3a4eT, DK3aMEH,

NUCITATIIANES

VNCOROU




5 O0pa3oBaTe/ibHbIE TEXHOJOTHH

Tpaauumonnsie 00pa3oBaTebHBIE TEXHOJIOTUN — UH(POPMALIMOHHAS JIEKIHS (BBOJIHYIO
JIEKLUIO, I'ZIe JacT IIEPBOE NPEACTABICHUE O IPEIMETE U 3HAKOMCTBO CTYACHTOB C HA3HAYCHHEM
U 33/1ayaMM Kypca); JIEKIUU — KOHCYJIbTAlluH, U3JI0)KEHHE HOBOI'O MaTepHalla COIIPOBOXKIAETCS
IIOCTAaHOBKOM BOIIPOCOB M JUCKYCCHEH B IIOMCKax OTBETOB HA JTH BOIPOCHI; IMPAKTHYECKUE
paboTHI.

TexHonoruu npobieMHoro o0yuyeHHs — HPOOJIEMHBIE JIEKIUH SIBJISETCS Pe3yJIbTaTOM
YCBOEHHSI TIOIYYEHHOW HH(OPMAIIH TOCPEACTBOM IIOCTAHOBKH MPOOIEMHOT0 BOIPOCA U IIOMCKA
nyTed ero peleHus; MPakTUYeCKHE 3aHATHA C HUCIOJIb30BaHUEM MPOOJEMHOro oOyueHHe,
KOTOPOE 3aKJII0YaeTCs] B CTUMYJIMPOBAHUHU CTYJCHTOB K CaMOCTOATENBbHOHN «I00BIYe» 3HAHUM,
HEOOXOMMBIX Ul PelIeHUs] KOHKPETHOH mpobiemsl. [IpakTuueckoe 3aHsATHE HA OCHOBE Kelic-
MeToJa — OOy4YeHHE B KOHTEKCTE€ MOJEIMPYEMOM CUTyallld, BOCHPOM3BOJSIICH peabHbIE
yCIIOBHS HAY4HOM, MPOU3BOACTBEHHOMN, 001IeCTBEHHON NesiTenbHOCTH. O0yyaromuecs: JOKHBI
MPOAHAIM3UPOBATH CUTYAIUIO, Pa300paThCs B CYyTH MPOOIeM, TPEIIOKUTH BO3MOKHBIE PEIICHUS
U BBIOpATh JIyylllee U3 HUX.

TexHonornu NpoeKTHOro oOyuyeHusi — OpraHu3anus 00pa30BaTEIbLHOrO IpoIecca B
COOTBETCTBUHM C QJITOPUTMOM IIO3TAIIHOTO peIIeHUs MpOOJIEeMHON 3ajjaud WM BBIIOJHEHUS
yuebHoro 3agaHusi. CTyJEHTbl B COCTaBE I'PYMIIbl BBIIOJHSAIOT MCCIEN0BATEIbCKUNA IPOEKT, B
KOTOPOM IPOM3BOJAAT HAy4YHbIE MCCIENOBAaHUA II0 3aJaHHOM TEME B paMKax M3y4dacMbIX B
JUCHUTUTHHE. Pe3ynbTaThl HCCIeI0BaHHS MTPEACTABISIOT B JOPME YCTHOTO JOKIIAA.

HNHbopMalliOHHO-KOMMYHHUKALIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJOTMM — B  XOJIe
IIPOBEICHUS JICKIMOHHBIX 3aHATHM INPELyCMAaTPUBACTCS HCIIOIb30BAHHUE JIJIEKTPOHHOIO
JIEMOHCTPAIlMOHHOI0 MaTepuaa (JeKIMU-BU3yallu3alin), UCIoab30Banne VHTepHeT pecypcoB
JUISL IPOMEKYTOUYHBIX aTTECTAllUA U TPOBEPKU OCTATOYHBIX 3HAHUHI

JIeKIMOHHBIN MaTepuan 3aKpervisieTcss B XOJe MNpakTHYeCKuX paboT, Ha KOTOPBIX
BBIIIOJIHSIFOTCS TPYIIIIOBBIE WIIM HHIMBUYyaJIbHBIE 3aJaHUS 110 IPOMACHHON TEME.

CamocrosiTenbHas padoTa CTUMYJIUPYET CTYJEHTOB K CaMOCTOSITENIbHON MpopaboTke B
IIPOLIECCE NMOATOTOBKHU K YCTHOMY OIIPOCY, TECTUPOBAHUIO U UTOINOBOU aTTECTALIUH.

B xozxe npoBeneHus TEKIMOHHBIX 3aHATUI ITPEAYCMaTPUBACTCA:

HCIIOIb30BAHUE DJIEKTPOHHOIO JIEMOHCTPALMOHHOIO MaTepuaja II0 COBPEMEHHOMN
U3MEPUTEIIBHON TEXHUKE;

UCIOJIb30BAHUE JIEKTPOHHBIX YUEOHUKOB 10 OT/AEIbHBIM TeMaM 3aHATUH;

aKTUBHbIE M WHTEpAaKTHBHbIE (OpMBI OOyuYEHHUS: BapHATUBHBIA OINpPOC, AUCKYCCHH,
YCTHBIM OIPOC, TECTOBBIM OINPOC, WHAUBUIAYAIBHBIA JOKJIAJ II0 pPE3yJbTaTaM BBIIOJIHEHUS

6 YueOHO-MeTOANYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4Yal0IMXCs
[IpencraBneHo B npuiIokeHUH 1.

7 OueHOYHbIE CPEACTBA LISl IPOBEICHUS IPOMEKYTOYHOM ATTeCTALUN
[Ipencrasnensl B IPUIOKEHUH 2.

8 YueOHO-MeToaMuUecKkoe M HHPoOpMALIMOHHOE 00eclieYeHHe TUCUMILINHBI (MO1YJIs1)

a) OcHoBHAas JMTEpaTypa:

1. BotoBo30B, A. M. MUKpOKOHTpPOJIJIEPHI Il CHCTEM aBTOMATUKU: Y4uebHoe nocodue /
BonosozoB A.M. - Bonorpa:Uudpa-Unxenepus, 2016. - 164 c.: ISBN 978-5-9729-0138-8. -
Texkcr : anexTponHsbIid. - URL: https://znanium.com/catalog/product/760122 (maTa oOpaieHus:
15.06.2022). — Pexum goctymna: mo mort

2. Crpamys, HO. I1. TexHndyeckue cpeacTBa aBTOMAaTU3AlMM U YIPABJICHUS Ha OCHOBE
[ToT/10T : yae6noe mocobue / FO. I1. Ctpamyn. — Cankr-IletepOypr : Jlanp, 2020. — 76 ¢. —
ISBN 978-5-8114-5018-3 . — Texkcr : anekTpoHHbIH // JIaHb : 31eKTPOHHO-ONOIHOTEUHAS



https://znanium.com/catalog/product/760122

cucreMa. — URL: https://e.lanbook.com/book/143701 (mata oOpamenus: 15.06.2022). —
Pexxwum noctyma: 1jsi aBTOpuU3. TOIH30BATENCH.

0) JomosiHuTEIbHAS JIUTEpATypa:
3. ®enoroB, A. B. KomnbroTepHoe ymnpaBieHHUE B HPOM3BOACTBEHHBIX CHCTEMAX !

ydueOHoe mocobue st By30B / A. B. @enoros, B. I'. Xomuenko. — 2-e¢ u3a., crep. — CaHKT-
[TerepOypr : Jlanp, 2021. — 620 c. — ISBN 978-5-8114-8065-4. — TekcT : 371€KTPOHHBIH //
Jlanp : anexkTpoHHO-OMOMOTEeuHas cucrema. — URL: https://e.lanbook.com/book/171424

(mata obpamenus: 15.06.2022). — Pexxum moctyna: Jjisi aBTOPU3. TOJIB30BATENCH.

4. Xypasnes, A. E. UnpokommyHHKanmoHHBIE cucTeMbl. [Iporpammuoe obecrnieueHue :
yueOHuK st By30B / A. E. XKypasnes, A. B. Makmranos, A. B. VBaaumes. — Cankr-IlerepOypr
: Jlanp, 2020. — 376 c. — ISBN 978-5-8114-5343-6. — Texkcr : anexkTpoHHblld // JlaHb :
JNIEKTPOHHO-OnOmmoreynass cucrema. — URL: https://e.lanbook.com/book/147335  (mara
oOpamenus: 15.06.2022). — Pexxum gocTyma: Juist aBTOPHU3. MOJIb30BaTENCH.

B) MeToanueckue ykazaHus:

5. Cymkos, C. A. IIporpammupoBaHue MHKPOIPOIECCOPHBIX HH(OPMAIIOHHO-
yropapisitoux cucteM Ha si3bike CU : yuebHo-meToauueckoe nocodue / C. A. CymikoB. — OMck
: OMI'VIIC, 2020. — 37 c¢. — Texkcr : nexTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/165703  (mara obpamenus: 15.06.2022). —
Pexxwum nocTyma: st aBTOpU3. TOIH30BATENCH.

r) [Iporpammuoe obecieuenue u UHTEpHET-pecypcebl:

IIporpamMmmHoe oGecrieuenne

HaumenoBaHue .
1o Ne norosopa Cpoxk neiicTBUS JTUIICH3UH

MS Ofﬁce 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional

7Zip CBOOOJIHO pacHpoCTpaHsieMoe 0ECCPOYHO
Eclipse CBOOOJIHO PaCIpOCTPAHIEMOE 0ecCcpoYHO
Bpayzep Mozilla [cBoGoaHO pacmpocTpaHsemoe

Firefox 110 Oecepouno
Arduino CBOOOJIHO PACIpPOCTPAHIEMOE 0ecCcpoYHO
CoDeSys CcBOOOJTHO PacIpOCTPaHIEMOE 0ecCpoYHO

IIpo¢deccnonasbubie 6a3b1 JAHHBIX H HH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBI
Hassanue kypca Ccbuika

IJIeKTPOHHEIE. pecypeel Oudmotekn MITY . https://host.megaprolib.net/MP0109/Web
['.1. Hocoga

[TouckoBas cucrema Axamnemus Google (Google

Scholar)

HarmonaneHass wHGOpMaMOHHO-aHATATHICCKAS

cuctreMa — Poccuiickuii unHmexc Hayunoro|URL: https:/elibrary.ru/project risc.asp

mutuposanns (PUHIL)
9 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCHUIIIMHBI (MOIYJIs1)

URL: https://scholar.google.ru/

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKIIIOYACT:


https://e.lanbook.com/book/143701
https://e.lanbook.com/book/171424
https://e.lanbook.com/book/147335
https://e.lanbook.com/book/165703

VY4eOHble ayAUTOPUU IS NIPOBENEHUS 3aHATUN JIEKIIMOHHOTO THUIA: MYJIbTUMEIUITHbIC
CpEeICTBA XpaHEHMSI, IEPEIauu U MpeAcTaBieHus nHpopMmaruu. a. 437. 460

YyeOHast aytuTOpus AJs MpOoBeACHUS Ja00PaTOPHBIX PadoT: 1ab0paToOpust SIEKTPOHUKU
U o011eii 3nekTpoTexHuku (JlabopaTopHbIe YCTaHOBKH /ISl BBIMOJIHEHUS J1a00paTOpHBIX padoT:
nabopaTopHbIi cTeH T « PU3UUeCKre OCHOBBI AJIEKTPOHUKN», DOD-CPMA ; 1ab0opaTopHBIiA CTCHT
«latunkn w3MmepeHus ¢usuueckux Benuuun», I-CP; mabGopatopueiii crenn «JlaTumku
U3MEpPEHHUs] MEXaHMYECKHX BEJIUYUHY; JaboparopHblii cteHa «lIpomblluieHHas 3J€KTPOHUKA
BKJIIOYAIOIIME B CBOM COCTaB BCTpaMBaeMylo cucTeMy Ha ocHoBe Atmel). JlaGoparopus
ABTOMATHU3AlMK TEXHOJOTMYECKUX TPOIECCOB U MPOM3BOACTB ( J1IaOOpPaTOpPHBIA CTEH]
«IIpombinuienHslie qatunku remmneparyps», [11T-CK + komnetorep ¢ npenycranoBiaeHHbIM [10
OT W3TOTOBHTEIIS, JIabopaTtopHblid cTeHa «IIpombinuieHHsie matuuku aasienus», [1J/-CK +
KOMIIBIOTEpP C TmpeaycTaHoBiIeHHBIM [IO OT u3roToBUTENs, BKIIOYAIOIIME BCTPAaUBaEMbIC
cucteMbl Ha ocHOBe STM. a. 450, 460

[Tomemmenuss st caMOCTOSITENIBHOM — pabOTBHl  OOyYAIOMIMXCS:  MEPCOHATBHBIC
kommbioTepsl ¢ maketoM MS Office, BeixogoM B MHTEpHET U C JOCTYIIOM B 3JEKTPOHHYIO
nH(pOpPMaAIIMOHHO-00Pa30BaATEIBHYIO CPEly YHUBEPCUTETA.

VY4eOHble ayAUTOPHH AJS TPYHHOBBIX M MHAWBUIYAbHBIX KOHCYJbTAllUH, TEKYILEro
KOHTPOJII U TMPOMEXKYTOUHBIX KOHCYJIBTAIMM: JIOCKA, MYJIbTUMEIUNHBIM MPOEKTOP, JKpPaH,
nepcoHalbHbIE KOMIBIOTEPHI ¢ maketoM MS Office, BeixogoMm B MHTepHET U ¢ AOCTYNOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaATENbHYIO Cpey YHUBEpcuTeTa. a. 450

[Tomemenne st XpaHeHUss U NPOPUIAKTHUECKOTO OOCITYKMBaHHUS Y4eOHOrO
000pYI0BaHUS: CTEIUTAKH JUISI XPAaHCHHS y4eOHO-METOMYCCKHIA JOKyYMEHTAIHH. a. 445 YyeOHbIe
ayJIMTOPUU JJI1 TPYNIOBBIX M HMHIWBUIYaNbHBIX KOHCYJBTAIMH, TEKYIIEro KOHTPOISA U
MIPOMEKYTOUHBIX KOHCYJIbTALMMA: J0CKAa, MYJbTUMEIUUHBIA MPOCKTOP, IKpaH, MEPCOHAIbHBIC
kommbioTepsl ¢ maketoM MS Office, BeixogoM B MHTEpHET U C JOCTYIIOM B 3JEKTPOHHYIO
nH(pOpMaIMOHHO-00Pa30BaTENBHYIO Cpely YHUBEpcHUTETA. a. 450

[Tomemenne isi XpaHeHUsT U NPOPUIAKTHUECKOTO OOCITYKHBaHUS Y4eOHOTO
000pyIOBaHUS: CTEJUIAXKH JIJIsl XpaHEHUS y4eOHO-METOIMUECKHI JOKyMeHTaIuu. a. 445YueOHbie
ayIUTOPUU JUIsl TPYNIOBBIX W HHAMBUAYAJIBHBIX KOHCYJbTAllUM, TEKYIIErO0 KOHTPOJIS U
MIPOMEKYTOUHBIX KOHCYJIBTAIMMA: JOCKAa, MYJbTUMEIUUHBINA MPOEKTOP, IKpPaH, MEePCOHAIbHBIC
kommbtoTepsl ¢ maketoM MS Office, BeixogoM B MHTEpHET U ¢ JOCTYNIOM B 3JEKTPOHHYIO
nH(pOpMaAIMOHHO-00Pa30BaTEBHYIO Cpely YHUBEpCcHUTETA. a. 450
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6.Y4eOHO-MeTOAHYEeCKOE 0OOecTedeHHe CAMOCTOATEIbLHOH padoThl 00yYarommuXxcst

[To gucuumnnuze «BceTpanBaeMble CUCTEMBI YIIPaBICHUSD MPEAYCMOTpPEHA ayJIUTOpHAs U
BHEAYJUTOPHAs CaMOCTOSITEIbHAsl paboTa 00yJaromuxcs.

AynutopHas caMOCTOsITelIbHass paboTa OOydaroIUXCsl IPEAIoaracT BbIITOJHEHUE
IPAaKTUYECKUX paboT U JOKIA[ 110 OJyYEHHBIM pe3yJIbTaTaM, a TAaKXkKe YCTHBINA OIPOC O MOPSIIKE

BBITIOJIHEHUS] IPAKTUYECKON pabOThI, IOJYyUYEHHBIM YMEHUSIM U HAaBbIKaM.

Hpumepnble 60onpocol onsa YCcmmno2o onpoca no 6blNOJIHEHHbBIM NPAKMUUECKUM

paodomam

Tema nmpakTHyecKor paboThI

Bompocs! 1i1st ycTHOTO ompoca

1. Apxurextypa
MHUKPOKOHTPOJUIEPOB
AT91SAM7S256

1.IlporpamMmast MoJ1e7Tb MUKPOKOHTPOJIJIEPOB
AT91SAM7S256.

2. ApudmMeTndeckre KOMaH bl MUKPOKOHTPOJUIEpa
AT91SAM7S256. [Ipumep mporpaMMsbl Ha Si3bIKE aaeMOIIep
3.Jloruueckue onepauuu MUKpokoHTposuiepa. [Ipumep
MIPOrpaMMBbI Ha s3bIKe AcceMOiep

4. Komanpl CpaBHEHUS U YIIPaBJICHUS IIUKIIOM U C/IBUTA B
MHUKpOKOHTpoJiuiepe. [Ipumep nporpamMmbl Ha SI3bIKE
Accembiiep.

2. IlporpammupoBaHue
TaiMepOB / CYETUUKOB
KOHTpoJLIepa
AT91SAM7S256

1 ITpuHIMIs mporpaMMupoBaHue TaiiMepa o011ero
Ha3HA4YEHUs] MUKPOKOHTPOJLIEpa.

2. [IpyHIMIBI IPOrPaMMUPOBAHUS CYETUNKA
MHUKPOKOHTPOJLIEPA.

3. Kakue peructpsl npeIHa3HAuYEHBb! Ui yIPaBICHUS
TaliMepaMy U cUeTYHKaMU?

3. TIporpammupoBaHue
noptoB AL, LIAIT
JMCKPETHOTO BBOJIA
BBIBOJIA

1. ITopsimox mporpammupoBanust ALI1. Kakue peructpsr
MHUKPOKOHTpOJUIEpa 3a€CTBYOTCA TpHU HacTporike ALIIT?
2. [Iporpammupoanus LIAIIl. Kak npon3BoauTtcs HacTpoiika
ITAII MukpoKOHTpoOJUIEpa M YCTaHOBKA HYJIS?

3. Yepes Kakue perucTpbl OCyIIECTBISETCS TOCTYII K
JUCKPETHBIM BXOJaM MUKpokoHTposiepa? [Tpusenure
MpUMep AO0CTYTa Ha si3bike AccemOrep.

4. IlporpammupoBaHue
OPTOB (POPMUPOBAHUS
IIT1M curnanos

1. B xakom nuana3zoHe Bo3MOxHO ynpasieHus HIMM
MukpokoHTposiepa AT91SAM7S256?

2. Kakue nuckpeTHble BBIX0/A 3a/1€HCTBOBAaHbI AJIs
dhopmupoBanus [IIUM curnano?

3. Kak npousBoautcst HacTporika reneparopa LHIMM?
[IpuBenuTe npuMep HACTPONKHU Ha sA3bIKEe AcceMOiep.

5. Ilporpammuas
peann3anys U OTIaaKa
OCHOBHBIX QJIFTOPUTMOB
IIPOrpaMMHO-
JIOTHYECKOTO yIpaBJICHUS

1.Kak ocymecTBisieTcsi nporpaMMHPOBAHHE IIMKJIOB
BBIYMCIICHUI B MUKPOKOHTpOJLIEpe?

2. Yepes kakue perucTpsl nepenarorcst curiainsl ot AL
MukpokoHtpouiepa? [lpuseaure npumep nepenauu
curaanoB oT ALIIIl B IMKJT BBIUKCIICHUM Ha SI3BIKE
Accembiiep.




Tema npakTudeckoil paboTsl

Bonpocs! 1t yeTHOro onpoca

3.Yepes kakue peructpsl nepeaarorcst curiaisl B [TATL
koHTposuiepa? [lpuBeaure npuMep nepenavyu CUrHaJIOB B
ITATII u3 1ukIia BEIYMCICHHI Ha sI3bIKe AcceMOIIep.
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7. OueHoYHbIEe CPeCTBA J1JIsl IPOBeIeHH s POMEKYTOYHOM aTTEeCTAIMHU

a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHH
MPOMEKYTOYHOM aTTEeCTAIMU:

K Nupukarop
on
JOCTHKCHUS OrneHouHBIE CpescTBa
KOMIICTCHIIUHU
KOMIICTCHIINU

[TK-2: CniocoGen pa3pabarbiBaTh MHHOBAIIMOHHBIE CXEMOTEXHUYECKUE PEIICHUS IS
COCTaBHBIX YacTeH PaInO3IEKTPOHHBIX CPEJICTB PAIMIHOTO (PYHKIIMOHAILHOTO Ha3HAYCHUS.

[K-2.1: Crnoco0en onpenenuth | Teopemuueckue 60npocel K IK3ameny:
PEXUMBI pabOTHI U
YCIIOBUS IKCIUTyaTaIluH
PaZMOdIIEKTPOHHBIX

1. PasnoBuaHoctu Muxporpoieccopon (MII).
[Iporpammuoe obecrieuenne MIT.
Mukpo2BM. MukpokonTposuiep. Ob6imas

CPCACTB U COCTABHBIX crpykrypa ARM mporeccopos.

YacTeH, IMOUIEKAIINX 2. Crpykrypa 6a30BOi1 MUKPOIIPOIIECCOPHOI

MOJIEpHU3aLUU cucreMsl. [1lunHas opranuszanusi CUCTEMBI.
[[Ivnbl anpeca, naHHbIX. PasHOBHIHOCTH
maructpaneid. [{ukiel oOpamienus k
MarucTpaisiM.

3. ApXUTEKTypa MUKPOIPOLECCOpA.
Oco0eHHOCTH Pa3HBIX apXUTEKTYP.
N30m1poBaHHBIN U COBMEILIEHHBIN BBOJI
BBIBO/I.

4. CrpyKTypa OZHOKPUCTAJILHOTO
MuKpormnporueccopa. OCHOBHbIE OJIOKH
MuKponpoueccopa. Komanna, nporpamma.
Knaccudukanus koman.

5. TlepeunciauTe OCHOBHBIE XapaKTEPUCTUKH
3allOMMHAKOLIUX YCTPOUCTB

6. IlosicHuTE OCHOBHBIE IPUHIIUIIBI
(GYHKIMOHUPOBAHUS TUHAMHYECKOH,
CTaTUYECKON M SHEPTOHE3aBUCUMOM MaMATH.

7. llepeuncnuTe OCHOBHBIE KDUTEPUU U
CHoCcOOBI pacipeaesieHus aJpecHOro
MPOCTPAHCTBA BBIYUCIUTENHbHON CUCTEMBI.

8. Uro Takoe KOHTPOJUIEPH! BHEIIHUX
ycrpoiicTB? [losicHuTe mpruHIMIT UX
CTPYKTYpPY ¥ IPUHLUN pabOTBHI.

9. Yrto Takoe moacuTeEMa BBOJIa BEIBOIA
MHUKPOINPOLIECCOPHBIX CUCTEM?

[1K-2.2: CnocoOeH 2KCIepTHO IIpakTnyeckue BONPOCHI K 3a4eTy

oneHuBaTh 13 Ha .
1. TlpuBemute oOUIUIA aITOPUTM

IIPOEKTUPOBAHHE
BBITIOJTHEHUS] KOMAHIbI ITPOLIECCOPOM.

MOJIEPHU3UPYEMOTO




Kon
KOMIICTCHIINN

Nunuxarop
JOCTHKEHUS
KOMIIETEHIIUHN

OrneHouHBIE CpesicTBa

PaaruO3JICKTPOHHOI'O
CcpeacTBa

2. IlpuBenurte anropuTMbI
¢byukunonuposanust MIIC B pexxume
MPEPBIBAHMS U MIPSIMOTO JJOCTYTa K
namsaru (ITAID).

3. IlpuBegute CTPYKTYypy
MocJeI0BaTeIbHON Nepejaun JaHHBIX U
MOSICHUTE Ha MPUMEpE Iepeiady CIoBa
nrdpoBoit HHGOPMAIIHIH.

4. TlpuBenute mpuMep Ha si3bike AccemOuep
paboTy JOrMYECKHX orepaluii ¢ GutTamu
MUKPOKOHTpPOJLIEpA.

5. TlpuBenute npumep Ha si3bike AccemOiep
MEPECHUIKH JTAHHBIX MEXIY PErHCTPaMU
MUKPOKOHTpPOJLIEpa

6. IlpuBemute mpumep Ha si3bIKe AcceMOuep
orepanuii ¢ ICTEMHBIM CTEKOM
MUKPOKOHTpPOJLIEPA.

[1K-2.3:

Pa3zpabareiBaer
APXUTEKTYPY,
(GyHKIIMOHAJIbHBIE,
CTPYKTYpHBIE U
MPUHIIUTTHATIBHBIC
CXEeMBI U31eni
Nurtepnera Bemieit (IoT)

10.

11.

12.

Tembl KypcoBbIX padoT:

BcerpanBaemble cucTeMbl KOMITBIOTEPHOTO
3peHUs

BcerpanBaemblie cucTeMbl yIpaBiIeHUs
poboTamu

CucremMa yripaBlieHHs pSKUMaMH JBIKEHUS
0€e37a C HeYETKOU JIOTUKOM.
Pacnio3naBanue cMMBOJIOB Ha N300paXKeHUIX
C MCII0JIb30BaHUEM KOPPEISAILMOHHBIX U
MOP(OJIOTHUECKUX METOOB.
Mopdornoruueckast UCKyCCTBEHHast
HEHpOHHAs CeTh IS KIacCU(PHUKAIIMU
00BEKTOB 3aJJaHHBIX (POPM.
Mopdomorndeckast ICKyCCTBEHHAs
HEHpPOHHAs CETh /ISl CETMECHTAINH
N300pakeHU.

Mopdornoruueckast UCKyCCTBEHHast
HEMpOHHAs CeTh JJIs pacClO3HABAHUS
HMOIMOHAIBHOTO HHTEIJIEKTa

0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATE/IN U KPUTEPHH

OICHUBAHUA:




IIpoMexyTouHas arrecTanuss IO AUCHUIUIMHE BKJIKOYACT TEOPETUYECKHE BOIPOCHI,
MO3BOJISIOIINE OICHUTh YPOBEHb YCBOCHUS O0OYYAIONIMMHUCS 3HAHUM, ¥ MPAKTUYECKUE 3aJaHUs,
BBISBIISIIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHUU M BIIAJICHUH, TPOBOIUTCA B (hopMe 3ayeTa,
’K3aMEHa U KypCOBOU pabOTHI.

Hokazamenu u Kpumepuu ouenueanus zauema:

Kputepun ouenku (B COOTBETCTBUM C (OPMHPYEMBIMH KOMIIETEHUIUSMU H
IUTAHUPYEMBIMH pe3yibTaTaMu 00y4eHus):

—«3a4YTEeHO» — CTY/IEHT [0JI’KeH 3HATh CII0CO0bI U METOAMKH YIIPABJIEHHS NPOEKTOM HA BCEM
JTalne ero ;KM3HeEHHOr0 LMKJIA; 3HATh COCTAB M NMOPSAOK pa3padoTKHM MeTOAMYECKHX M
HOPMATHBHBIX [JOKYMEHTOB, TeXHHMYECKOWH JOKYMEHTAllMH B 00JIACTH ABTOMATHU3ALMH
TeXHOJIOTHYEeCKUX MPOLecCOB M NPOM3BOACTB, B TOM YHCJIe MO0 KU3HEHHOMY LUKy
NPOJYKLIHMH U ee Ka4eCTBY

—«He 3a4YTeHO0» — CTY/eHT He MOKeT MO0Ka3aThb 3HAHMS HA YPOBHe BOCIPOM3BeJCHUS U
00bsicHeHMs1 HH(OPMALMH, He MOKeT NMOKa3aTh HHTEeIEKTyaJbHble HABBIKH pPelleHus
NPOCTHIX 3a1a4.

Kputepuu onieHku (BBIOTHEHUS KYPCOBOM pabOTHI):

— Ha OIEHKY «OTJMYHO» — OOydYaromuiics TOKa3bIBa€T BBICOKHI YpPOBEHb
c(OpMUPOBAHHOCTH KOMIETEHIINMH, T.€. CTYJICHT JOJDKEH [M0Ka3aTh BBICOKUH YPOBEHb 3HAHUN
HE TOJIbBKO Ha YpPOBHE BOCTIPOM3BEACHUS U OOBACHEHMs HHPOpPMALMH, HO U
VMHTEIUICKTyaJIbHbIE HaBBIKM PEIICHHS 3aJlad, HAXOXKJICHUS YHUKAJIbHBIX OTBETOB K
npoOJieMaM, OIICHKH W BEIHECEHUSI KPUTUUECKHUX CYKICHUI;

— Ha OLEHKY «XOpomo» — OO0yyarouuiicss TMOKa3blBa€T CpPEJHUN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, T.€. CTYACHT JOJDKEH MOKa3aTh 3HAHUS HE TOJBKO Ha
YpOBHE BOCIIPOU3BEACHUSA U OOBSICHEHUS MH(POpPMAIMN, HO U MHTEJUIEKTyalbHbIE HaBBIKU
pelieHus npoOieM U 3aJa4, HaX0XK/IeHUs! YHUKaAJIbHBIX OTBETOB K ITpo0ieMam;

— Ha OIEHKY «YAOBJIETBOPUTENbHO» — OOYYAIOIIMICS IMOKAa3bIBAET MOPOTOBBII
YpOBEeHb C(HOPMHUPOBAHHOCTH KOMIETEHIIUH, T.€. CTYJIEHT JOJDKEH I0Ka3aTh 3HAHUS Ha
YpOBHE BOCTIPOM3BEIACHUS U OOBSICHEHHS HH(POpPMAIMK, WHTEIUIEKTyalbHbIE HAaBBIKH
pelIeHus: IPOCThIX 3a/a4;

— Ha OICHKY «HE€YAOBJIETBOPUTECJIbHO» — PE3YyJIbTAT 06yqu1/m HE JOCTUTHYT, CTYACHT
HC MOZKCT IIOKAa3aTb 3HAHHWA HAa YPOBHC BOCIIPOHU3BCIACHUSA U 00BSICHEHUS I/IH(bOpMaLII/II/I, HC
MOZKCT IMOKa3aTh MHTCIJICKTYAJIbHbBIC HABBIKU PCIICHU MPOCTHIX 3a1a4.

Iloka3aTes i M KpUTEPUH OLICHMBAHUA DK3aMeHA:
— Ha OIEHKY «OTJMYHO» — 0OydJaromuiics TIO0Ka3bIBa€T BBICOKHI YpPOBEHb

c(OpMHPOBAHHOCTU KOMIETEHIUH, T.€. CTYACHT JOJDKEH MOKa3aTh BHICOKUI yPOBEHb 3HAHUI
HE TOJBKO Ha YpPOBHE BOCHPOM3BEACHUS M OOBSICHEHHS WHPOpPMALUU, HO H
UHTEJUICKTYyQJIbHBIC HAaBBIKM PELICHUs 3a/ay, HAaXOXKICHHUsS YHUKAIBHBIX OTBETOB K
npobiaemMaM, OLEHKH U BEIHECCHHSI KpUTHUECKUX CYXKIICHHIH;



— Ha OLEHKY «XOpomo» — OO0yyarouuiicss TIOKa3blBa€T CpPEIHUN YPOBEHD
c(OPMUPOBAHHOCTH KOMIICTEHIIUH, T.€. CTYJCHT JOJDKEH MOKAa3aTh 3HAHUS HE TOJBKO Ha
YpOBHE BOCIIPOU3BEACHUS U OOBSICHEHUs MHPOpPMAINH, HO U MHTCIUICKTYAIbHBIC HABBIKU
pelieHus mpodieM U 3a1a4, HaXOXK/ICHUS! YHUKAIbHBIX OTBETOB K MpoliemMam;

— Ha OIEHKY «YyI0BJETBOPUTEIbHO» — OOYYAIONIUICS IOKa3bIBAET IMOPOTOBBIM
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN, T.€. CTYJICHT JOJDKCH IOKa3aTh 3HAHHS Ha
YpOBHE BOCTIPOM3BEICHUS U OOBSICHCHHS WH(DOpPMAIMK, WHTEIUICKTyalbHbIC HAaBBIKH
peLIeHNs IPOCTHIX 3a/1a4;

— Ha OICHKY «HE€YAOBJIETBOPUTECJIbHO» — PC3YyJIbTAT 06yquH51 HC JOCTUTHYT, CTYJACHT
HC MOKCT IIOKAa3aTb 3HAHHWA HAa YPOBHC BOCIIPOM3BCIACHUSA U 00BSICHEHUS I/IH(bOpMaI_[I/II/I, HC
MOZKET IMOKa3aTh MHTCIJICKTYAJIbHbIC HABBIKU PCHICHUS ITPOCTHIX 3a1a4.



