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JIner akryanusanuu padoueil nporpaMmsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM TOy Ha 3aceaHuy KaQeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 . Ne

3aB. kadeapoii I[.IOj’caTHﬁ

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM TOJly Ha 3aceaHuy Kapeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii I[.IOj’caTHﬁ




1 esn ocBOCHMSI AUCHUIJIMHBI (MOZYJIs1)

[lenbio TUCHUIUIMHEI SBIISETCS OBJAJCHUE CTYIACHTAMHU HEOOXOIUMBIM M JOCTATOYHBIM
ypOBHEM MPOo(eCcCHOHANBHBIX KOMIIETCHIIUH B COOTBETCTBUH ¢ TpeboBaHusiMu ®I'OC BO mo
HarpasieHuto nmoarotoBku 11.04.04 DnekTpoHUKa U HAHOAJIEKTPOHHUKA

[Mpodune (cnenmanus.): [IpombinuieHHas anekTponuka Waaycrpum 4.0. Ilensro
JUCIUIUIMHBL SIBJISIETCS 3HAKOMCTBO C TOPSAKOM pPa3padOTKH YCTPOMCTB YIIpaBICHUS H
MOJTy4YeHUE HABBIKOB HCIIOJIH30BAHMS M MPOTPAMMHPOBAHUS 0a30BBIX MOAYJICH BCTPAaUBAEMBIX
CUCTEM, a TaKXKe HM3yueHue MopsAaka (opMHpOBaHHS, CTPYKTYPbl U KOHTPOJIS MPOTOKOJIOB
oOmeHa 1 poBoii nHpopManuen

2 MecTo THCHUIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMbl

JucturuimHa [IpoekTupoBaHue BCTpaMBaeMbIX CHCTEM BXOAMT B YacTh y4eOHOTO IJIaHa
dbopMupyeMyr0 y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTebHOM MPOrpaMMBbl.

JUis  u3ydyeHuss  AUCUMIUIMHBI ~ HEOOXOAMMBbI  3HaHUs  (YMEHHA,  BIAJCHUS),
c(hOpMUPOBAHHBIE B PE3yIbTaTe U3YUCHUS TUCIUIUINH/ TPAKTHK:

TexHonornueckre KOHTPOJUIEPHI U CPEJICTBA JUCTIETYEPCKOTO YIIPaBICHUS

OnepannoHHbIE CUCTEMBI PEATIbHOI'O BPEMEHU

[IpoexTrpoBaHue anmapaTHO- HPOrPaMMHBIX KOMILJIEKCOB CCTEM aBTOMAaTHU3aLUuU

MaremMaTHueckoe MOJICIMPOBaHUE OOBEKTOB U CUCTEM YIPaBJICHHUS

3HaHus (YMEHHUs, BIAJCHUSI), IOJyYECHHbIE IPU U3YYEHUM JAHHOW JUCLMILIUHBI OyIyT
HEOOXOAUMBI JJ1s U3YYEHUS JUCLUIUIMH/IPAKTUK:

BeinonHenue u 3amyra BeITYCKHON KBaJIM()UKAIMOHHONW paboThI

IToaroToBka k caaue U caada rocyJapCTBEHHOIO 3K3aMEHa

[Ipon3BocTBEHHAs - HAyYHO-UCCIIEI0BATEIbCKas paboTa

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3ybTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIs1) ¥ IUVIAHMPYeMble Pe3yabTaThl 00y4eHHs

B pesynbrare ocBoeHus AucUMIUIUHBI (Monyis) «lIpoekTupoBaHME BCTpanBaeMBbIX
cucTeM» 00yyaromuncs T0JKeH 001a1aTh CIeTyIOIUMH KOMIETEHIIUSIMMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

[TK-2 Criocoben pa3pabaTbiBaTh MHHOBAIIMOHHBIE CXEMOTEXHHUECKHUE PEIICHUS JIIsl COCTaBHBIX
qacTeH paJIOdJIEKTPOHHEIX CPEJACTB PA3IMYHOr0 (hYHKIIHOHAILHOTO HA3HAUCHHS.

[TK-2.1 CnocobeH ompeAenuTh pPEeXKUMbl pabOThl M YCJIOBHS OKCIUTyaTalluu
pPaIuO3TEKTPOHHBIX CPEACTB M COCTaBHBIX dYacTed, MOJIeKalINX
MOJICpHU3AIUH

[TK-2.2 CnocobeH  SKCHEepTHO  OleHHMBaTh 13  HAa  MPOEKTHUPOBAHUE
MOJIPHU3UPYEMOT'0 PAJHO3IEKTPOHHOIO CPEICTBA

[1K-2.3 PazpabatbeiBaeT  apXWUTEKTypy, (YHKUMOHANbHbIE, CTPYKTYpPHblE U

IpUHIMIHAILHEIE cXeMbl u3enuii Marepraera semeii (10T)




4. CTpyKTypa, 00b€éM U coaep:KaHue TMCIHUIIIMHBI (MOAYJISA)
OO0mas TpyI0eMKOCTh NUCIHMIUIMHBI COCTABIsET 8 3a4eTHBIX eauHull 288 akaj. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padora — 97,9 akas. 4acos:
— ayauTtopHas — 94 akaj. 4acos;
— BHeayauTopHas — 3,9 akaj. 4acos;
— camocTosTenbHas pabora — 154,4 akaj. 4acos;
— B (hopMe IpaKTHUECKOH moaroToBku — 0 akaj. vac;
— TIOJITOTOBKA K dK3aMeHy — 35,7 akaj. 4ac

®dopma aTTecTaluu - 3a4eT, IK3aMEeH, KypCOBOM IIPOEKT

AynuropHas § g dopma
o| KOHTaKTHas & 3} B TEeKyILEro
Pasgein/ tema § pabora g 2 e . KOHTPOJIS Kon
JTUCHMIUIMHBL | 2 ‘ e 2 caMOCT(g[TeHBHOH YCIIEBACMOCTH M |[KOMIICTCHITHH
O Tex. 71a0. |mpaxT. é é paboThl HPOMESKYTOUHOT
3aH.| 3aH. S 8 aTTeCTAI[uU
1. Crpykrypa wu
byHKIIUN
1.1 Haszuauenue N3yuenue YceTHBI onpoc
u 0071acTh yueOHoi 1o
MIPUMEHEHUS 19 35 JINTCPATyphl, JICKHMOHHOMY | TTK-2.1, TIK-
BCTPAMBACMBIX IIOATOTOBKA K MaTepuaiy. 2.2, TIK-2.3
CHCTEM BBITIOJIHEHUIO U Hoxian o
yIIpaBIIeHHs 3aIuTe pe3ynbTaTam
1.2 Crpykrypa 1 Uzyuenue YcTHBIN onpoc
BCTPaNBAEMBbIX yueOHOU o
CHCTEM. JTUTEPATYPHI, JIEKIMOHHOMY | TTK-2.1, TTK-
[Tpumepsr 19 1349 MOJATOTOBKA K MaTepuany. 2.2 TIK-2.3
HCIIOJIb30BaHMS BBITTOJTHEHHIO U Joxknan mo
BCTPaMBAEMBbIX 3aIuTe pe3ynbTaTam
Htoro o pazageny 38 |[69,9
Htoro 3a cemecTp 38 [69,9 3a4€T
2. Pazpabotka
MPOrPaMMHOTO
2.1  OcHoBHEBIE N3yuenue VYcrHblil onpoc
TTOHSTHS 00 yueOHOU o
OTIepaIMOHHBIX JUTEPATYPBI, NIEKIMOHHOMY | TTK-2.1, TTK-
CHCTEMaxX 2 19 16 MOJATOTOBKA K MaTepuany. 2.2 TIK-2.3
CTpanBaeMbIX BBITTOJTHEHHIO U Joknan mo
CHCTEM. 3aIuTe pe3ynbTaTam
A o o




2.2 Crpykrypa Nzyuenune VYcTHbIH onpoc

IIPOrPaMMBI yueOHOi o

yIIpaBJICHUS. JTUTEPaTypPHI, JEKIHUOHHOMY | [TK-2.1. TIK-
dopmupoBaHue 19 16 | noaroroeka k MaTepuany. 2.2, HI’<-2. 3
nporpaMMbl ¢ BBITTOJIHEHUIO U Joxkmnaz o
HCIIOJIb30BaHUEM 3aIuTe pe3ynbTaTam

HTtoro mo pasugeny 38 32

HTtoro 3a cemecTp 38 32 SK3aMeH

3.

Nudhonntornraoir e

3.1 TlpoToxoibl Nzyuenune VYcTHBIH onpoc

oOmeHa, y4eOHOi 1o

OCHOBHBIC JTUTEPaATYpPHL, JICKUMOHHOMY | [TK-2.1, [TK-
TIOHSITHSI, 9 |26.5| nonrorosxka k MaTepuany. 2.2 TIK-2.3
CTPYKTYpa u BBINTOJIHCHUIO U Joxknaz o

dbopMupoBaHue 3aIuTe pe3yibTaTam

3.2 Nzyuenue VYcrHbIl onpoc
Hcnonp3oBanue yueOHOU o

byHKIU] JTUTEPATYPHI, JICKUMOHHOMY | [TK-2.1, TTK-
pea3anuu 9 26 | pomroroska K MaTepuany. 2.2, TIK-2.3
POTOKOJIOB BBINOJIHCHUIO U Joxkmnan o

oOMeHa. 3aIuTe pe3ysbTaTam

Htoro no pazaeny 18 |52,5

HTtoro 3a cemecTp 18 [52,5 KII

Htoro 8 (0) 38 56 154,4 3a4€T, OK3aMCH,

OTUCITATIITHE

KXVNCOROU




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

Tpaauumonnsle 00pa3oBaTe/IbHbIE TEXHOJIOTUU — UHPOPMALMOHHAS JIEKIHs (BBOIHYIO
JIEKLUIO, I/I€ AT NIEPBOE MPEACTABIECHUE O IIPEIMETE U 3HAKOMCTBO CTY/ACHTOB C HA3HAYEHUEM
U 3aJjauaMy Kypca); JeKIUH — KOHCYJIbTAllU1, U3JI0)KEHHE HOBOTO MaTepHaia CONpOBOXIAETCS
IIOCTAaHOBKOM BOIIPOCOB M JUCKYyCCHEH B IIOMCKaX OTBETOB HA 3TU BOIPOCHI; MPAaKTHUUECKUE
paboTHI.

TexHonoruu mpobIeMHOro o0y4YeHHs — MPOOJIEMHBIC JICKIUH SIBIISETCS PE3yIbTaToOM
YCBOEHMSI IOIY4EHHOU MH(OpMAIK TOCPEACTBOM IIOCTAHOBKH ITPOOJIEMHOI0 BOIIPOCA U IIOMCKa
nyTeil ero pemeHws; MPaKTUYeCKHe 3aHATHA C HUCIOJIb30BaHUEM MpPOOJIEeMHOT0 oOyueHwHe,
KOTOPOE 3aKJII0YaeTCsl B CTUMYJIMPOBAHUU CTYACHTOB K CaMOCTOATENbHOM «J00bIYE» 3HAHUIA,
HEOOXOUMBIX JUIS PELICHUs] KOHKPETHOH mpobisiemsl. [IpakTuyeckoe 3aHsATHE HA OCHOBE Keiic-
MeTola — OOyueHHe B KOHTEKCTE€ MOJEIMPYEMOW CHUTYyallud, BOCIPOU3BOJALICH pealibHbIE
YCIIOBHS HAYYHOMH, MPOU3BOACTBEHHON, 00IIECTBEHHON NesiTenbHOCTH. O0yyaromuecs: JOMKHBI
IPOaHAIM3UPOBATh CUTYAIUIO, Pa300paThCs B CyTH IPOOsIeM, IPEUI0KUTh BO3SMOXKHBIE PELICHUS
¥ BBIOpATh JTydlllee U3 HUX.

TexHonoruM NpOEKTHOro O0y4eHUss — opraHu3anus oO0pa30BaTENBLHOIO Ipolecca B
COOTBETCTBUU C AJITOPUTMOM IIO3TAlIHOTO pElIeHHs NpOOJIEeMHOM 3ajJaud WM BBITOJIHEHUS
yuebHoro 3agaHus. CTYAEHThl B COCTaBE I'PYIIbI BBINOJHSAIOT MCCIEI0BATEIbCKUNA MPOEKT, B
KOTOPOM IPOM3BOJAST HayuyHbI€ MCCIEAOBAaHUS 110 33JaHHOW TEeME€ B paMKax H3y4yaeMbIX B
JUCLHUIUIMHE. Pe3ynbTaThl UCCIe0BaHUs IPEACTABISAIOT B (OPME YCTHOTO JOKJIAA.

HNubopMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHHM — B XOJE
IPOBEICHUS JIEKUMOHHBIX 3aHATUH MPeAyCMAaTPUBAETCS MCIIOJIB30BAaHHE 3JIEKTPOHHOI'O
JEMOHCTPALIMOHHOr0 MaTepuaia (JIeKIMU-BU3yaju3allin), UCI0JIb30BaHne VIHTepHET pecypcoB
JUIS IPOMEKYTOUHBIX aTTECTAlluil U IPOBEPKHU OCTATOYHBIX 3HAHUI

JIekuMOHHBIN MaTepuan 3aKpeIuisieTcs B XOA€ MNPAKTUYECKUX pabdoT, Ha KOTOPBIX
BBINOJIHAIOTCS TPYIIIOBbIE WM MHAWBUYAJIbHBIE 3aJJaHUS 110 IPOIIEHHON TeMe.

CamocrosiTenbHas padoTa CTUMYJIUPYET CTYJEHTOB K CaMOCTOSITENIbHON NpopaboTKe B
IpoLEecce MOATOTOBKH K YCTHOMY OIPOCY, TECTUPOBAHUIO M UTOTOBOM aTTECTAIIUH.

B xone npoBeneHMs IEKIIMOHHBIX 3aHATHI PEAYCMaTPUBAETCS:

HCIIOJIb30BaHUE AJIEKTPOHHOIO JE€MOHCTPAIlMOHHOIO MaTepuajia I0 COBPEMEHHOMU
MU3MEPUTEIIBHOMN TEXHUKE;

HCIOJIb30BAHUE AJIEKTPOHHBIX YUEOHUKOB IO OT/AEIbHBIM TEMaM 3aHSATHII;

aKTHUBHBIE M WHTEpPaKTHBHbIE (OpPMBI OOydeHHUs: BapuUaTHBHBIM OMNpOC, AUCKYCCHH,
YCTHBI ONPOC, TECTOBBIM OMpPOC, MHAWBHUIYAJIbHBIM JOKJIAJ MO pPE3yiIbTaTaM BBINOJIHEHUS

6 YueOHoO-MeTOIHUYECKOE ofeclieyeHHe CAMOCTOSATeIbHOM padoThl 00y4YaroLMXcs
[Ipencrasneno B npusnoxxenuu 1.

7 OueHo4YHbIE cpecTBA /sl IPOBeAeHHUsI IPOMEeKYTOUYHON aTTecTAUM
IIpencraBieHbl B IPUIOKEHUH 2.

8 YueoHO-MeToqHYeCKOe H MHPOPMALMOHHOE 00ecTieueHHe TUCHUTLINHBI (MOTYJIs1)

a) OcHoBHas JIUTEpPaTYypAa:

1. BomoBo3oB, A. M. MUKpPOKOHTPOJUIEPHI [Tl CHCTEM aBTOMATHKH: Y4eOHoe rocooue /
BonoBo3os A.M. - Bonoraa:Undpa-Unxenepus, 2016. - 164 c.: ISBN 978-5-9729-0138-8. -
Tekcr : anexktponnsiii. - URL: https://znanium.com/catalog/product/760122 (nara oGpamieHus:
15.06.2022). — Pexxum goctyma: 1Mo Mo

2. Crpamys, 1O. I1. Texaudeckne cpeacTBa aBTOMATH3AIMHA U YIIPABICHHUS Ha OCHOBE
[10T/I0T : yaebnoe mocobue / 1O. I1. Crpamyn. — Cankr-IlerepOypr : Jlans, 2020. — 76 c. —
ISBN 978-5-8114-5018-3. — Tekcr : anektponHsIi // JIaHb : 371€KTpOHHO-OMOIMOTEUHAS



cucrema. — URL: https://e.lanbook.com/book/143701 (mata oOpamienus: 15.06.2022). —
Pexxum goctyma: ajisi aBTOpU3. MOJIb30BATEIICH.

0) JlonosiHuTe/ILHASA JUTEpaTypa:

3. ®enoroB, A. B. KomnbeoTepHoe ympaBieHHUE B IMPOM3BOJCTBEHHBIX CHCTEMax .
yuebHoe mocooue ms By30B / A. B. @enotos, B. I'. Xomuenko. — 2-¢ usf., crep. — CaHKT-
[TerepOypr : Jlanb, 2021. — 620 c. — ISBN 978-5-8114-8065-4. — TekcT : 37eKTpOHHBIH //
Jlanb : anekTpoHHO-OMOMoTeuHas cucrtema. — URL: https://e.lanbook.com/book/171424 (nata
obpamienus: 15.06.2022). — PexxuM gocTyma: 1uis aBTOPH3. MOJIb30BaTEICH.

4. Xypasnes, A. E. MndpokommyHHKanmmoHHbIe cucTeMbl. [Iporpammuoe obecriedeHue :
yueOnuk s By30B / A. E. Xypasines, A. B. Makmanos, A. B. UBanuies. — Caunkr-IlerepOypr
: Jlanmp, 2020. — 376 c. — ISBN 978-5-8114-5343-6. — Texkct : snekrponHblit // Jlanp :
aJIeKTpoHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/147335 (nmara
obpamenus: 15.06.2022). — Pexwum jgoctyna: Ui aBTOPU3. MOJIb30BATEICH.

B) MeToanueckne yKazaHusi:

5. CymxkoB, C. A. IIporpaMmMupoBaHre MHKPOIPOLECCOPHBIX HH(OPMALMOHHO-
YIPaBISIFOIIMX cucTeM Ha si3bike CU © yueoHo-MeToandeckoe nocodue / C. A. CymkoB. — OMck
: OMI'VIIC, 2020. — 37 c¢. — Tekcrt : 2nekTpoHHbIA // JlaHb | 3J€KTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/165703 (mata obOpamenus: 15.06.2022). —
Pexum noctyna: Asis aBTOpU3. MOJIb30BaTENCH.

r) [Iporpammuoe o6ecnneuenue u UHTepHeT-pecypcebl:

IIporpammHoe obecnieyeHue

HaumenoBanue o
1o Ne norosopa Cpoxk nelicTBUS JIUIIEH3UH

MS Oﬁ.lce 2007 Ne 135 or 17.09.2007 0eccpouHo
Professional

7Zip CBOOOIHO PaACIpPOCTPAHIEMOE OECCPOUHO
Eclipse CBOOOJHO PACIPOCTPAHIECMOE 0ecCcpoOUHO
Bbpaysep Mozilla |cBoGomHO pacmpocTpansiemoe

Firefox 110 Oecepotino
Arduino CBOOOJTHO PAaCIpOCTPaHIEMOE 0eccpoyvHO
CoDeSys CBOOOJIHO PacHpOCTPaHsIEMOE 0EeCCPOUHO

IIpodeccnonanbHbie 6a3b1 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMBbI
HasBanue kypca CchlIKa

OnexkTpoHHble pecypchl O0ubanoreku MI'TY um. https://host. megaprolib.net/MP0109/Web
I".1. HocoBa ' ' '

ITouckoBas cucrema Axkamemusi Google (Google

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

Scholar)
HannonanbHast uHGOPMAIIHOHHO-aHATUTHIECKAST
cucteMa — Poccuiickuii wunzexc Hayunoro|URL: https://elibrary.ru/project_risc.asp

uutuposanus (PYHII)
9 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne TUCIUIIIMHBI (MOTYJIsT)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!



VY4eOHble ayIUTOPHH JUIS MPOBEACHUS 3aHATHI JIEKIIMOHHOTO THUIIA: MYJIbTUMEIUNHBIC
Cpe/CTBa XpaHEHUs, TIepeaadn U npeacTaBiaeHus nadopmaruu. a. 437. 460

VYuebHas ayuTOpus AJ1sl MPOBEACHHS 1a00paTOPHBIX pabOT: 1ab0PaTOPHs SIEKTPOHUKU
U o01el sekTpoTexHuku (JIabopaTopHble YCTAaHOBKH ISl BBIMOJIHEHHSI 1a00paTOPHBIX paboT:
nabopaTopHslii creHa «Pu3nuecKkue 0CHOBHI AEKTPOHUKNY, DOD-CPMA; nabopaTopHbIii cTeHa
«/latunkn wm3mepenust ¢usmdyeckux Benmuuun», I-CP; nabopatopublii creHn «JlaTumku
U3MEPEHUs] MEXaHWYECKUX BEIHUMHY»; JTabopaTopHbI cTeHa «[IpombllieHHas 3IIEKTPOHHKA
BKJIFOYAIOIME B CBOM COCTaB BCTpamBaecMylo cucrteMy Ha ocHoBe Atmel). JlaGopatopus
ABTOMATHU3allMM TEXHOJOTMYECKUX TMPOILECCOB M TPou3BOACTB ( J1aOOpaTOpHBIA CTCH]
«ITpompinuieHHbIe HaTYuKU Temmepatypb», [IIT-CK + koMmnbroTep ¢ npeaycrtanoBieHHbIM [10
OT M3rOoTOBUTENIS; JIabopatopHblii cTeHa «lIpombinuiennsie naruuku aasnenus», [1JJ/1-CK +
KOMIIBIOTEp C mnpeayctaHoBieHHBIM [IO OT u3rotoBUTENs, BKIIOYAIOIIME BCTpanBacMble
cucreMsl Ha ocHoBe STM. a. 450, 460

[lomemenuss a8 caMOCTOATENbHOW  paboOThl  OOydYaIOIIMXCS:  MEPCOHAJbHBIC
kommploTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M € JOCTYIIOM B 3JEKTPOHHYIO
nH(}OPMaLIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA.

VY4eOHbIE ayAUTOPUU Ul TPYIIOBBIX W WHAMBHIYATbHBIX KOHCYJIBTAIlUH, TEKYILETro
KOHTPOJISI U TPOMEXKYTOUHBIX KOHCYJIbTALMMA: JOCKa, MYJIbTUMEIUIHBIA MPOEKTOp, JKpPaH,
nepcoHabHble KoMIbloTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M € IOCTYIIOM B
3NEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBepcuTeTa. a. 450

[lomemenne [uist XpaHeHUs U NPOPUIAKTUUECKOTO OOCIYKHMBAaHUS y4eOHOro
000py/I0BaHUs: CTEIUIAXKH [Tl XpaHEHHsI y4eOHO-MEeTOANYECKU TOKyMeHTaluu. a. 445YyeOHbIe
ayIUTOpUU IS TPYNIOBBIX W HMHIWUBUAYAJIbHBIX KOHCYJIBTAlMH, TEKYIIEro KOHTPOJIS U
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ITPUJIOKEHUE 1

6.Y4eOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOSITeIbHOM PadoThI 00yYal0IIUXCsl

[To mucummnimae «BceTparBaeMblie CHCTEMBI YIPaBICHHS» MPEAYCMOTPEHA ayJUTOPHAS U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.

AynuTopHas caMoOCTOsITeNbHas pa0doTa OOYdYarOIMXCS IPEAIOIaraeT BbITOJHECHHE
NPaKTUYECKUX paboT U JOKIA[ 110 IMOIYYEHHBIM pe3yJbTaTaM, a TAaK)Ke YCTHBINA OMPOC O TOPSIIKE

BBITIOJTHEHU A HpaKTH‘ICCKOﬁ pa6OTBI, IMOJIYYCHHBIM YMCHHAM U HAaBBIKaM.

Hpumepnbte 60RpOCol onsa YCmMHO20 onpoca no 6bINOJIHEHHbIM NPAKMUYECKUM

pabomam

Tema npakTudeckoil paboTsl

Bonpocs! 1uis yctHOro onpoca

1. Apxurektypa
MHUKPOKOHTPOJUIEPOB
ATI91SAM7S256

1.IIporpamMmast MOJesTb MUKPOKOHTPOJUIEPOB
ATI91SAMT7S256.

2. ApudmeTnyeckrne KOMaH bl MUKPOKOHTPOJLIEPA
ATI91SAM7S256. ITpumep mporpaMmbl Ha SA3bIKE aaeMOIIep
3.Jlornueckue onepauyu MEKpoKoHTposuiepa. [Ipumep
IIpOrpaMMbl Ha s3bIKe AcceMOiiep

4. KoMaH/1pI CpaBHEHUS U YIPABJICHUS IUKJIOM U CIBHTa B
MUKpOKOHTpoJuiepe. [Ipumep mporpaMMel Ha sI3bIKe
AccemOiep.

2. IIporpammupoBanue
TaiiMEpOB / CYETUMKOB

KOHTpOJIIepa
ATI91SAM7S256

1.ITpuHuuMIBI IpOrpaMMHpOBaHHUEe TaliMepa 001LEero
Ha3HA4YeHUs] MUKPOKOHTpOJLIEpa.

2. IlpyuHIMIIBI TPOTPAaMMHUPOBAHUS CUETINKA
MHUKPOKOHTpPOJUIEpPA.

3. Kakue peructpsl npeHa3HauYeHb! )i yIIPaBICHUS
TaiMEpaMHU U CUETYUKAMU?

3. TlporpammupoBaHue
noptoB ALIL, LHAIT
JIMCKPETHOTO BBOJA
BBIBOJIA

1. IMopsinok mporpammupoanust AL Kakue peructpsr
MHUKpPOKOHTpoOJUIepa 3a7eicTBytoTcs pu HacTporike ALIIT?
2. IlporpammupoBanust LIAII. Kak npousBoaurcs HacTpoiika
IIAII MuKpoKoHTpoOJUIepa U YCTAHOBKA HYJISA?

3. Uepes Kakue peErucTpbl OCYIIECTBISAETCS TOCTYI K
JTUCKPETHBIM BXOJaM MUKpoKoHTpoiiiepa? [lpusenure
IIpUMep JOCTyNa Ha si3bIke AccemOIep.

4. TlporpammupoBaHue
OpTOB (POPMUPOBAHUS
[INM curnanos

1. B xakoMm auana3oHne Bo3MOkHO ynpasinenus [HUM
MukpokoHTposuiepa ATI1SAM7S2567

2. Kakue TUCKpeTHbIE BBIXO/1a 3a/ICCTBOBAHBI IS
dbopmupoanus LLHINM curnanos?

3. Kak npousBoautcst HacTpoiika reneparopa [LHIMM?
[IpuBeauTte mpumep HaCTPOMKHU Ha s3bIke AcceMOuiep.

5. IIporpammuas
peanu3amus 1 OTJIaIKa
OCHOBHBIX QJITOPUTMOB
POrpaMMHO-
JIOTHYECKOTO yIpaBJICHUS

1.Kax ocyuiecTBisieTcs MporpaMMHPOBAaHUE IIUKIIOB
BBIYMCIICHUI B MUKPOKOHTpoJuiepe?

2. Yepes Kakue perucTpsl nepenatorcst curaaisl ot AL
MUKpoKkoHTpoJsuiepa? IlpuBenure npumep nepenayu
curHanos oT ALl B IMKJI BEIYMCIEHUN Ha S3bIKE
AccemOrep.




Tema mpakTHdecKon paboThI

Bomnpocks! 1151 yctHOTO onpoca

3.Yepes kakue perucTpsl nepeaarorcs cursansl B LIATT
koHTpoJuiepa? IIpuBenure npumep nepesadu CUrHaIOB B
ITAIT u3 nukia BEIYUCIICHHI Ha s3bIKe AccemOrep.

IIpnioxenne 2

7. OneHOYHBbIE CPeACTBA VIS MPOBeIeHHUs MPOMEKYTOYHOM aTTecTanun

a) [lnannpyembie pe3yabTaThl 00y4eHUsI H OLICHOYHBIE CPEACTBA IJIsl IPOBEACHHSA

NMPOMEKYTOYHOM aTTeCTAlluM:

Nunukaro
Kon p

IOCTHKEHUS
KOMIIETEHIIUHA

KOMIIETEHIINHU

OneHouHbIE CpeacTBa

[TK-2: CriocoGen pa3pabaTbiBaTh MHHOBAIIHOHHBIE CXEMOTEXHUYECKHUE PEIICHUS IS
COCTaBHBIX YaCTEH pagnodJIEKTPOHHBIX CPEACTB PA3TUIHOTO (PYHKITMOHAIBHOTO Ha3HAYCHHUS.




Kon
KOMIICTCHIINN

HNuaukarop
JOCTHKEHUS
KOMIIETEHIIUHN

OrneHouHBIE CpescTBa

[1IK-2.1:

CnocoOeH omnpeeuTh
PEXKUMBI pabOTHI U
YCJIOBUS IKCILTyaTalluu
PaIMOAIEKTPOHHBIX
CPEACTB U COCTABHBIX
JacTel, Mo ICKaIIX
MOJIEPHHU3ALUH

Teopemuuecxue 80NPOCHI K IK3AMEHY .

1.

PaznoBugHOCTH MHKpOTIporieccopoB (MII).
[Tporpammuoe obecrnieuenre MII.
Mukpo2BM. MuxkpokonTposuiep. Oommas
crpykrypa ARM nporneccopos.
CtpykTypa 6a30BOi MUKPOITPOIIECCOPHOI
cucreMsl. [1lunHas opranusanus CUCTEMBI.
[[Iunbl agpeca, naHHbIX. PasHoBUAHOCTH
maructpaneid. L{ukier oOpamienus K
MarucTpaJisiM.

ApXUTEKTYpa MUKPOMPOIECCOPA.
Oco0eHHOCTH Pa3HBIX APXUTEKTYP.
N30nupoBaHHBIN U COBMEIICHHBIN BBOJI
BBIBOJI.

CTpyKTypa OIHOKPUCTAILHOTO
MuKpormnpoieccopa. OCHOBHbIE OJIOKU
MuKpornpoueccopa. Komanaa, nporpamma.
Knaccudukanus komanz.

[lepeunciute OCHOBHBIE XapaKTEPUCTUKH
3allOMHHAKOUIUX YCTPOUCTB

[TosicHuTe OCHOBHBIEC IPUHIIUITHI
(GYHKIIMOHUPOBAHUS TUHAMHYECKOH,
CTaTUYECKON M SHEPrOHE3aBUCUMON MaMATH.
[lepeuniciure OCHOBHBIE KPUTEPHUH U
CrocoObl pacrpeiesIeHus alpeCHOr0
MIPOCTPAHCTBA BHIYUCIUTEIBHON CUCTEMBI.
UTto Takoe KOHTPOJIIIEPHl BHEITHUX
yctporictB? [losicHuTe npuHIMN UX
CTPYKTYPY U MPUHIIUI PAOOTHI.

UYrto Takoe noAcuTeMa BBOJa BbIBOIA
MHUKPONPOILIECCOPHBIX CUCTEM?

T1IK-2.2:

Crnioco0eH 3KCepTHO
oneHuBarh 13 Ha
MIPOCKTUPOBAHUE
MOJICPHU3UPYEMOTO
PaaNO3JIEKTPOHHOTO
cpencTBa

HpaKTuquKne BOIIPOCKHI K 3a49€TYy

1. Tlpueaute 0Ol ANTOPUTM
BBITIOJTHEHUS] KOMAH/IbI ITPOLIECCOPOM.

2. IlpuBenute anropuTMbI
¢yukuonuposanust MIIC B pexume
IpepBIBAaHUS U MPSIMOTO JOCTYIA K
namstu (TT/IT).

3. IlpuBenute CTpyKTYpy
MocJie0BaTeNbHON Nepejaun JaHHBIX U
MOSICHUTE Ha MIPUMEpE Nepeiady CI0Ba
1uppoBoi HHPOPMAIUH.

4. TlpuBenute mpuMep Ha si3bike AccemOuep
paboTy JOrMYecKHX oreparuii c Guramu
MHUKPOKOHTpPOJUIEPA.

5. Tlpuenute npumep Ha si3bike AccemOiep
NEPECHUIKH JTAHHBIX MEXY PErHCTPAMU




Nunuxarop

Kon
JOCTHKCHUS OrneHouHBIE CpescTBa
KOMIIETEHINH
KOMITCTCHITHH
MHUKPOKOHTPOJIIEpa
6. Ilpuemure mpumep Ha si3bIKe AccemOiiep
onepauuii ¢ KCTEMHBIM CTEKOM
MUKPOKOHTPOJLIEPA.
[1K-2.3: Pa3pabarbiBaeT Tembl KypcoBbIX padoT:
aApXUTEKTYPY, 6
. BerpanBaembie crucTeMbl KOMITIBIOTEPHOTO
(byHKIMOHAIBHBIE, p P
3pEeHHS
CTPYKTYpPHBIC U .
. BcrpanBaembie cucTeMbl yIipaBlieHHsI
NPUHIUITHATBHBIC p yrip

poboTamu
8. Cuctema ynpaBleHUs! peKUMaMU JIBH>KEHUS
0€e31a C HEYETKOU JIOTHKOMA.

CXEMBbI U31eIIUil
Wurepuera Bemieii (10T)

9. Pacno3naBaHue CHMBOJIOB Ha H300PaKCHUAX
C MCIIOJIb30BAaHUEM KOPPEISIMOHHBIX U
MOP(OJIOTHUECKUX METOOB.

10. Mopdonoruueckast UICKyCCTBEHHas!
HEHpPOHHAs CETh IS KITaCCHU(PUKAIHN
00BEKTOB 3aJaHHBIX (PopM.

11. Mopdonoruyueckas UCKyCCTBEHHAs
HEHpOHHAs CeTh JJIs CErMEHTAIH
M300pakeHUH.

12. Mopdornoruueckast HICKyCCTBEHHAs
HEHpPOHHAs CETh /IS paCTIO3HABAHUS
HMOIMOHAIBHOTO WHTEIUIEKTa

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, TOKA3ATEJH H KPUTEPHH
OlLICHUBAHMSA:

IIpoMexyTouHass arrecTaluss IO JAUCHUIUIMHE BKJIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YYAIOUIMMHCS 3HAHUM, M MPAKTUYECKHE 3aaHUs,
BBIABIISIIOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHMI M BIIaJIeHUH, MPOBOIUTCS B (hopMe 3aueTa,
9K3aMeHa U KypcoBOil paboTHI.

Ilokazamenu u Kpumepuu oueHusanusa 3auema.

Kpurepun oueHkun (B COOTBETCTBUM C (OPMHpPYEMBIMH KOMIETEHLUUSMU U
IUTAHUPYEMBIMH pe3yJibTaTaMu 00y4eHus):



—@GaYTCHO» — CTYACHT A0J/I’)KCH 3HATDH cnocoobl U METOAMKH YIIPABJCHUA MPOCKTOM HA BCEM
ITamne €ro *KU3HCHHOr0 NUKJA; 3HATH COCTAaB M MOPAI0K paspaﬁoTkn METOANYECKHUX H
HOPMAaTUBHBIX JTOKYMECHTOB, TeXHUYECKOH AOKYMEHTAIlUH B odJacTn aBTOMaTHU3alluHu
TEXHOJOTHYE€CKHUX MMPOoHeCCOB MU IIPOU3BOACTB, B TOM 4YHCIC IO KU3HCHHOMY IHUKJIY
NMPOAYKIIUMA U €€ KAaYE€CTBY

—«HE€ 3a4YTCHO» — CTYJACHT HE€ MOKET NMOKa3aThb 3HAHHA HA YPOBHEC BOCIHPOU3IBCIACHHUA H
00bsICHEeHUS HH(])OpMaIII/II/I, HE MOKET INOKa3aThb HHTC/VICEKTYAJIbHbLIC HABLIKH PCHICHUS
MPOCTHIX 3a1a4.

Kputepun onieHKH (BBIIOTHEHUS KypCOBOW pabOThI):

— Ha OLEHKY «OTJMYHO» — O0OydYarolluiicsd TOKa3blBA€T BBICOKUI YpPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETECHIIN, T.€. CTYJCHT JIOJDKEH IMOKa3aTh BBICOKUH YPOBEHBb 3HAHUN
HE TOJBKO HAa YPOBHE BOCHPOM3BEACHUS M OOBSICHEHHS WHPOpPMALUU, HO W
WHTEJUICKTYaJIbHbIE HABBIKM PELIEHUs 3aJa4y, HAXO0XKJICHHUS YHUKAIbHBIX OTBETOB K
npo0iieMaM, OLIEHKH U BEIHECEHUS KPUTHUYECKHUX CYXKICHHUIA,

— Ha OIICHKY «X0pomo» -— 06yqa}01u141710;1 IIOKa3bIBaACT CpeI[HI/Iﬁ YPOBCHb
C(i)OpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁ, T.C. CTYACHT HOJIKCH II0Ka3aTb 3HAHUA HE TOJIBKO Ha
YPOBHE BOCHPOU3BCACHUSA U 00BACHEHUS I/IH(l)OpMaI_[I/II/I, HO W HUHTCJUICKTYAJIbHBIC HABLIKU
pPCUICHUA HpO6JICM " 3aJ1a4, HaXOXKXJACHUS YHUKAJIIbHBIX OTBETOB K npo6neMaM;

— Ha OLCHKY «YAOBJECTBOPHUTECIBHO» — 06yan01um“1csl IIOKAa3bIBacT HOpOFOBHﬁ
YPOBCHB CCI)OpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ, T.C. CTYACHT HOOJIKCH II0KAa3aTb 3HAHUSA Ha
YpPOBHE BOCIIPOU3BCACHUSA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HUHTCJUICKTYAJIbHBIC HABBIKH
PCIICHHMA IMPOCTHIX 3a4a4,

— Ha OICHKY «HE€YAOBJICTBOPUTEJIAbHO» — PE3YJILTAT 06y‘IeHI/I$I HC NOCTUTHYT, CTYACHT
HC MOZKCT IIOKAa3aTb 3HAHHWA HA YPOBHC BOCIIPOU3BCIACHUSA U 0OBSICHEHHS I/IH(I)OpMaI_[I/II/I, HC
MOJXKCET IMOKa3aTh MHTCIJICKTYAJIbHBIC HABBIKW PCIICHUA MMPOCTHIX 3aaa4.

IToka3zarenn u KPpUTEPUHN OLCHUBAHUS IK3aMeEHA:
— Ha OHLCHKY «OTJIUYIHO» — 06y‘18.l-0H.[HI>iCSI MOKa3bIBA€T BBICOKHUU YPOBCHb

c(OpMHPOBAHHOCTU KOMIETEHIUH, T.€. CTYI€HT JOJKEH MOKa3aTh BHICOKUI YPOBEHb 3HAHUI
HE TOJbKO Ha YpPOBHE BOCHPOM3BEIEHUS M OObSICHEHUS UHPOpMAIUU, HO U
VWHTEJUICKTYAJIbHBIE HABBIKM PEIIEHUs 3aJa4, HAaxXO0XKJICHHsS YHUKAIBHBIX OTBETOB K
npo0sieMaM, OLIEHKH U BBIHECEHUS KPUTHUYECKUX CYXICHUI;

— Ha OLEHKY «XOpomo» — OO0yyarouuiicss TIOKa3blBa€T CpPEeIHUN YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, T.€. CTYAEHT JOJDKEH IMOKa3aTh 3HAHWS HE TOJBKO Ha
YpOBHE BOCIIPOU3BEACHUSA U OOBSCHEHUS MH(POpMAIHM, HO U MHTEJUIEKTYaJIbHbIE HaBBIKU
peleHus mpodsieM U 3ajad, HaX0KJI€HUSI YHUKAJIBHBIX OTBETOB K IIpobiieMam;

— Ha OIEHKY «YAOBJIETBOPUTEIbHO» — OOYYAIONIMICS TMOKa3bIBa€T MOPOTOBBIN
YpOBEeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, T.€. CTYJIEHT MOJDKEH IOKa3aTh 3HAHUS Ha
YpPOBHE BOCTIPOM3BEACHUS U OOBSICHEHUS WHPOPMAINK, HWHTECIUICKTYaTIbHbIE HaBBIKU
peLIeHns IPOCTHIX 3a/1a4;



— Ha OILICHKY «HeyA0BJIeTBOPUTEIbHO» — PE3yIbTaT 00YUeHUsI HE TIOCTUTHYT, CTYIEHT
HE MOXXET NOKa3aThb 3HAHUS Ha YPOBHE BOCHPOHM3BEACHUS M O0bICHEHHs MH(OpMAINU, HE
MOJKET I10Ka3aTh UHTEJUIEKTYaJIbHbIE HABBIKYM PEIICHUS ITPOCTHIX 3ajau.



