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Jluer BHeceHHus N3MEHEHU I

Caenennsi 00 yrBep:KIeHUN:

YTBEPKICHA YUYCHBIM COBETOM (haKyyIbTeTa

(mportokon Yuenoro cosera ¢akynprera Ne 6 or 3 .03 2016 )

Ha 20 16 ron

OnoOpeHa Ha 3acelaHUU METOJIUYECKON KOMUCCHU /
MIPOTOKOJ MeToYeckoi komuccuu pakymprera Ne 6 ot 18. 02 2016 ) /
Opnobpena Ha 3acenanuu obOecrieunBaronie kadeapbl

mpotokosr Ne 7 ot 16. 03 .2016 ) Moxapos M.C. (@. U.O. 3as. kageopoii) /
(noonucw)

HN3MeHeHNd 1o rogam:
Ha 2017 200

YTBEpXK/JeH (a) YUeHbIM COBETOM (haKyJIbTeTa

(mpotoxon Yuenoro coeta ¢akynaprera Ne 7 ot 16.03.2017 )

Ha 2017 ron

OnoOpeH (a) Ha 3aceTaHUU METOAUIECKON KOMUCCUU X
IPOTOKOJI MeToAnYecKoi komuccuu akymnbrera Ne 7 ot 15.03.2017)
OnoOpen (a) Ha 3acemanuu obecneunBaromet kapeapsr TuMIINU /
mpotokoi Ne 8 ot 02.03.2017 ) Moxkapos M.C. (®. 1.O. 3aB. kadenpoii) / (moamuch)
H3MeHeHud IO rogam:

Ha 2018 200

yTBepXk/ieH (a) YUeHbIM COBETOM (hakyibTeTa

(mpoTtoxon Yuenoro coeta dakynaprera Ne 6 ot 15.02.2018 )

Ha 2018 rox

OnoOpeH (a) Ha 3acelaHUU METOIUIECKON KOMUCCUU

MIPOTOKOJI MeToAn4Yeckoi komuccuu akynbrera Ne 6 ot 07.02.2018 )

OnoOpeHn (a) Ha 3acemanuu obecneunBaromeit kapeapsr TuMITU

mpotokoi Ne 5 ot 19.01.2018 ) Moxkapo M.C. (®. 1.O. 3aB. kadenpoii) / (moamuch)
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1. IlepevyeHb NIIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHS 1O JUCHUIIMHE (MOTYJ/II0), COOTHECEHHBIX
¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbI
«Ileparornueckoe oopaszoBanue» no npopuiarw «Mupopmarnka»

B pesynbrare ocBoenust OITOIT GakanaBpuaTa 00yJaroIIHiACS JOKEH OBJIAJICTh CIICTYFOIIUMHE
pe3yJibTaTaMy 00y4eHHUs 0 JUCLUILIUHE (MOIYJIIO):

Koow Pesyabrarsl ocBoenusi OIIOIT Ilepeyenb mIaHUPYEeMbIX pPe3y/JIbTATOB
KomnemeHuy Cooepicanue komnemenyui * 00y4eHHsI MO0 JUCIHUIJIMHE
uu
CIIK-2 CIIOCOOEH HCIIOIL30BaTh MaTe-MaTHYECKUMA 3HaTh:
anmapar, MeTOJIOJIOTHIO TPOrPAMMUPOBAHUS U | METOJIbI U TIPHEMBI (POPMATTU3AIINHU U
CO-BpeMeHHI)Ie KOMHI)}OTepHBIC TCXHOJIOTUHU aﬂFOpI/ITMI/ISaI_[I/II/I 3aaa4,
JUJIA peanmaunu AHAJIUTUYCCKUX U TCXHO- CHUHTAKCHUC SI3bIKOB HpOFpaMMHpOBaHI/IH
JIOTHYECKUX PELICHUH B 00JIacTu (AnroputmIrueckuii 361K, Basic, Pascal, Python, C,
MPOTPaMMHOTO 00eCTIeUeHUS U Java, Prolog, Lisp), ocobernoctu
KOMITBIOTEPHO# 00paboTKu HHpOpMAIH MPOTrPaMMHUPOBAHUS HA BEIOPAHHOM SI3bIKE,
CTaHAapTHBIC OMOTMOTEKH SI3bIKA
[POrpPaMMHUPOBAHUSI;

CTPYKTYPBI JAHHBIX U alTOPUTMBbI PELICHHS
THUIIOBBIX 3aJa4, 00JaCTH M CIIOCOOLI X
MPUMEHEHHS;

METOIOJIOTUH Pa3pabOTKH NPOrPaMMHOTO
obecrieueHus;

TEXHOJIOTUH IIPOrPAMMHUPOBAHUS;

METOABI ¥ IPHEMBI OTJIAJIKU IPOrPAaMMHOTO KOJIa,
TUIBI U popMaThl COOOIEHNH 00 ommoOKax,
TpeLyTPeXICHNH;

YMmers:

UCIIONIb30BaTh METO/IbI I IPUEMBI ()OPMANIN3AIINU U
AITOPUTMHU3ALUH TIOCTABICHHBIX 3a/1a4;
HCIIONB30BaTh (DYHKLIHOHAIBHBIE BO3MOKHOCTH
KOMIIHJIATOPOB, TPAHCIISATOPOB, OTJIQIYUKOB H
MHTETPUPOBAHHBIX cpell pa3paboTKH s
HaIlMCaHUs U OTJIaJIKU TPOrPaMMHOT0 KOJa;
MPUMEHSTH CTaHIAPTHHIE AJITOPUTMBI B
COOTBETCTBYIONIUX 00JIACTSIX;

MPUMEHSTH BBIOPaHHBIE SI3BIKH [TPOrPaMMUPOBAHUS
JUISL HAITUCAHUS [IPOrPaMMHOTO KOJIa;

HCIIONB30BAaTh BEIOPAHHYIO Cpemy
NPOrPaMMUPOBAHHUS U CPEACTBA CHCTEMBI
yIpaBlieHUs 0a3aMu TaHHBIX;

BBISIBJIATH OIIMOKU B IPOrPaMMHOM KOJIE,
MPUMEHSTH METO/IbI M IPHEMBI OTJIQJIKA
MPOrPaMMHOI0 KOZIa, HHTEPIPETUPOBATD
coo01IeHHs1 00 OIMOKaX M IPELyPekKICHNUS;
Bnaners:

HaBBIKaMH COCTABJICHUS (POPMATU30BaHHBIX
OIMCAHUH PEICHUH TOCTaBICHHBIX 33/1a4;
HaBBIKaMH pa3pabOTKH aJrOPUTMOB PELICHHS
MOCTABJIEHHBIX 3a/1a4;

OITBITOM NPUMEHEHHSI BEIOPaHHBIX S3bIKOB
MPOrpaMMHUPOBAHUS ISl HAIIMCAHHUS TIPOIPAMMHOTO
KOJa;

BJIAJICTh METOJJAMH aHAJIN3a, IIPOBEPKU U OTIaKH
HCXOIHOTO IIPOTPaMMHOTO KOJIa;

HHTEpPEcoM U GYHKINOHATEHBIMA
BO3MOXHOCTsIMH Case-CpeCTB I CTPYKTYPHOTO U
00BEKTHO-OPUEHTHPOBAHHOT'O IPOSKTHPOBAHHUS;
COBPEMEHHBIMH (hOPMATH30BaHHBIMH
MareMaTHueCKUMH, HHQOPMALMOHHO-TIOTHYECKUMHU
Y JIOTHKO-CEMaHTUYEeCKUMHU MOJICISIMH U METOAAMH
TpeCTaBIeHus, coopa u 00paboTKH HH(OpMAIHN;
METOAAaMH IIPOTrPAMMHUPOBAHUS M HABBIKAMHU paOOThI




C MaTeMaTHYeCKUMH TaKeTaMH JUISI PeIICHUS
MPaKTHYECKUX 3a/1a4 XpaHeHHs1 1 00paboTKu

nHGOPMAIHH.
[1K-4 CIIOCOOHOCTBIO HCIIOJNB30BaTh BO3MOYKHOCTH | 3HATB:

00pa3oBaTesbHON Cpeabl ISl JAOCTHKEHHS | CYIIHOCTh JMYHOCTHBIX, METANPEAMETHBIX |
JMYHOCTHBIX, MeTanpeAMETHBIX U | IPEOMETHBIX PE3YIbTATOB 00YUCHHUS;

MpEeAMETHBIX PpEe3yabTaTOB O6y‘-ICHI/I5[ n IIOHATHUE «KA4YE€CTBO y‘Ie6HO-BOCHI/ITaTCJ'[I)HOI‘O
obecrieueHus Ka4yecTBa yueOHO- | mporeccay;

BOCIIMTATENIBHOTO  IIpoLecca  CPEACTBaMH | OCHOBHBIE XapaKTePUCTUKH u CII0CO0BI
NPeroJaBaeMoro mpeaMera (dhopmMupoBaHUS Oe3onacHoi pasBuBaroIIei

00pa30BaTeIbHOMN Cpebl;
cnenuuky o0mero odpa3oBaHUS W OCOOCHHOCTH
OpraHu3aluu 00pa30BaTEIbHOIO IIPOCTPAHCTBA B

YCI0BUAX O6pa30BaT€J'IBHOI>i OpraHn3alu,
OCHOBHBIC TICHXOJIOrO-ni€arorudcCKuc I1noaxoabl K
IIPOCKTUPOBAHUTIO u Oopranuzanuunu

00pa30BaTEeNbHOTO IPOCTPAHCTRA;

CIIOcOOBl A JOCTWDKCHHS  JINYHOCTHBIX,
METaNmpe/IMETHBIX M HPEIMETHBIX Pe3yJbTaToB
oOyueHnss W oOecmedeHHsl KadecTBa y4eOHO-
BOCIIMTATEIBHOTO nporecca cpelcTBaMU
MPEroaBacMoro y4eOHOro pemMera;
COBPEMEHHBIE M1E€arorM4eCKHe TEXHOIOT U
peanu3alyyd  KOMIIETEHTHOCTHOTO  IOAXOAa C
Y4eTOM  BO3PacTHBIX WM HMHAWBHIYaJbHBIX

ocobeHHOCTEH 00yJaromuxcs; METOMBI u
TEXHOJIOTUH HOJIUKYJIBTYPHOTO,
I depeHINPOBAHHOTO u Pa3BHBAOLIETO
00yueHHs.

YMmers:

MPUMEHSTH COBPEMEHHbIE o0pa3oBaTebHbIC

TCXHOJIOTHH, BKJINOYas I/IH(bOpMaLII/IOHHI)Ie, a TaKXe
muppoBEIe  00pa3oBaTeNbHBIE  PECypCHl IS
JOCTIDKEHHUS] JIMYHOCTHBIX, METAlpeAMETHBIX U
MPEIMETHBIX PE3yIbTaTOB O0yICHNS,
pa3pabaTbiBaTh W PEaJM30BBIBATE IMPOOJIEMHOE
o0y4eHue, OCYLIECTBISITH CBs3b OOYy4YEHUS TI0
npeaMmery  (Kypcy, mporpamme) ¢ TPaKTHKOM,
00CYyK1aTh ¢ 00YYArOIIUMHCS aKTyalbHbIC COOBITHS
COBPEMEHHOCTH;

pa3pabaTbiBaTh W PEaJM30BBIBATE  IIPOTPAMMEI
pa3sBUTHS YHHUBEPCAIBbHBIX y4YeOHBIX JEHCTBHH,
00pa3IoB 1 EHHOCTEH COIMAIbHOTO TIOBEICHUS;
MOJICP)KUBATh B ICTCKOM KOJUICKTHBE IEIOBYIO,
JIpYyXenroOHyro — atMochepy A obecrieueHus
OezomacHoil  pa3BuBaroImieil  oOpa3oBaTeNbHON
Cpepbl.

Bnaners:

HaBBIKAMU IIAHWPOBAHUS W OpraHH3alnN yIeOHO-
BOCTIMTATEIHHOTO TPOIecca, OPHEHTHPOBAHHOTO Ha
JIOCTIDKEHUE JIMYHOCTHBIX, METAlpeJMETHBIX U
MIPEIMETHBIX PE3yIbTaTOB O0YICHMUS,

HaBBIKaMHU peryJaMpoBaHus TIOBEACHUS
oOyuaromuxcs Ui obecriedeHus — Oe30MacHOM
pa3BUBAIOIICH 00Pa30BATEIBHOM CPEIBL.

2. Mecto aucuumuinibl B cTpykrype OIIOII 6akanaspuara

JucuunnuHa «OCHOBBI ~ MHUKPOSJEKTPOHUKHW»  OTHOCUTCS K  BAapUAaTUBHOW  YacTu
npodeccuonansHoro nukia aucuuruivd (b1.B.JIB.).

Jlnst ocBoeHust AUCHUIUIUHBI «OCHOBBI MUKPORJIEKTPOHUKI CTYJIEHTHI UCHOJIB3YIOT 3HAHUS,
yYMEHHsI, HaBBIKH, C()OPMUPOBAHHbBIE B MpOIlECCe M3yUeHHUs MpeAMeToB «TeopeTHuecKkue OCHOBBI
uHpopMaTUKNY», « DU3UKaY.

OcBoeHrE MaHHOW NHUCIMIUIMHBI SBISICTCST HEOOXOAMMOW OCHOBOM MJISI TIOCIIETYIOIIETO




W3yYCHUsI TUCIIMIUTMH BapUATHBHON YacTH MPOPECCHOHATBHOTO IHKIIA.
JuctunnuHa (MOyJib) u3y4yaeTcss Ha 2 Kypcee (ax) B 4 ceMmecTpe.

3. O0beM QUCHMIIMHBI (MOAYJSl) B 3a4eTHBIX €IMHMIIAX C YKa3aHHEM KOJINYecTBa
aKkaJleMHYeCKHX 4YacoB, BbIIeJCHHBIX Ha KOHTAKTHYI0 padory of0ydawmmxcs C
npenoaasaresieM (10 BUAAM 3aHSATHII) M HA CAMOCTOSATEIbHYI0 Pa00OTy 00y4aloIuXCs

OOw1ast Tpy10eMKOCTb (00bEM) AUCLUILIUHBI (MOIYJIS) COCTaBIsAET 4  3a4eTHBIX €AMHUI]
(BET), 144 aKaJIeMMYECKUX YaCOB.

3.1. O6vém oucuyunaunsl (MoOOyns) No 6UOAM YUEeOHBIX 3aHaAmMUIl (8 Yacax)

Bcero yacos

B R R T —— I OYHOH | Iy 3a0'-EHOI7[
bopMBI /OYHO-3209HOI
o0yueHus (dbopMbI 00yueHHs

OO611ast TPYA0EMKOCTh AUCIHUIITMHBI 144

KonTakTtHas pabora oOyuaromuxcs ¢ mpernoaaBareiem (1o 36

BHJIaM y4€OHBIX 3aHSTUI) (BCETO)

AynutopHas pabota (Bcero**): 36

B T. YHCJIE:

Jlexknuu 18

CeMuHaphbl, IPAKTUYECKUE 3aHITHS

[IpakTHKyMBI

JlaGopaTopHbie paboThI 18

3aHATHs B UHTEPAaKTUBHOU (opme 12

Breaynuropnas pabota (Bcero**): 72

B Tom uncne, naauBUAyabHAS paboTa 00YUYAIOIIMXCS C

penojaBaTenemM:

KypcoBoe npoexktupoBanue

['pynmoBasi, ”HAUBHIyalbHAS KOHCYJIbTAIMS U UHBIE BHIBI

y4eOHO eATeTbHOCTH, IPEAYCMATPUBAIOIINE TPYIITIOBYIO

WM UHANBUAYATbHYIO pab0Ty 00y4arOIIuXCs C

npenoaBareaeM

TBopueckas paboTa (3cce)

CamocTtosTenbHas paboTta o0yyaroumxcs (Bcero) 72

Bun npomexyTouHo# arTectanumn odyyvaromerocs (3auer / Ok3ameH, 36

9K3aMEH)




4. Conep:xkanne JUCHUNJIMHBI (MOXYJisl), CTPYKTYPHMPOBaHHOEe MO TeMaM (pa3ieiam) ¢
YKa3aHHEM OTBEJCHHOr0 HAa HHMX KOJHMYECTBA AaKAJeMHYECKHX YacOB M BHAOB Y4eOHBIX
3aHATHI

aKademMu4ecKux 4acax)

015 OYHOU hopMmbl 00YUEeHUA

4.1. Pazoenvt oucyuniaunot (MoOyas) U Mpyo0emMKOCHb NO 6UOAM YHUEOHbIX 3aHAmMUIL (6

Oo0wmas | Buapl y4eOHBIX 3aHATHH, BKJIIOYAS
TPYAOEM CaMOCTOSITEIbHYIO padoTy
KOCTh 00y4yaouuXxcst M TPYA0EMKOCTH (B
(vacax) yacax) DopMbI
ay/JUTOPHbIE CaMoCTOsI- TeKyLIero
Ne Pasznen yauTop y
yueOHbIe 3aHATHS | TeJIbHAA KOHTPOJIA
n/n JUCHUILINHBI
padora ycreBaeMocCT
BCEro JIEKIIUM | CEMHMHAPBHI, | 00yUaro- "
NPaKTH- |LHXCH
YyecKue
3aHATHS
1. OCHOBHBIC  TIOJIOKEHUST W | ]2 2 - 10 Tect, ycTHBIN
HaIpaBJICHUS pa3BUTHS orpoc
MHUKPO3JIEKTPOHUKHI
2. | ®usnyeckue OCHOBEHI | 16 2 2 12 Tecr, ycTHBIH
MOJIyIPOBOAHUKOBOM orpoc
MUKPO3JIEKTPOHUKH.
buznveckue  ABJCHUS U
MIPOLIECCHI B
MOJIyIIPOBOJHUKOBBIX
CTPYKTypax
3. | DnemeHTHI . 18 4 4 10 Tecr,
MOJTyIPOBOIHUKOBOM naBopatop-
MHUKPO3JIEKTPOHUKHU
Has paboTa
4. | UudppoBas wu  ananorosas | 20 4 4 12 Tecr,
MHUKPOSJIEKTPOHHUKA: Y3IIBI, nmaBopatop-
0JIOKH, YCTPOMCTBA
Hasi paboTa
5. Mukponpoueccopsl 18 4 4 10 Tecr,
naboparop-
Has paboTa
6. | loctpoenue 17 2 4 11 Tecr,
MUKPO3JIEKTPOHHBIX naGoparop-
npuOopoB CTPOWCTB W
pHOOpPOB,  yCTp Hasi paboTa
CUCTEM
07151 3a04HOIl (04HO-3A0UHOIL) hopmbl 00YUeHUSA
O0mas | Buabl yueOHBIX 3aHATHI, BKIKOYas
TPya0é CaMOCTOSITEJIbHYIO padoTy
MKOCTH| 00y4YalUIUXCS U TPYA0EMKOCTb
(vacax) (B yacax) @opmbl
Ne Pazgen TeKyLIero
ayJAUTOpPHbIE camocTosTe
n/n AMCUMILIHHBI KOHTPOJIsI
yuyeOHbIe 3aHATUSL  |JIbHAA
ycrneBaeMoCTH
BCEro | JeKUHUH | ceMHHapbI, |PpadoTa
npakTH4ecK |00yYaomHX
e 3aHATHA |CH
1 OCHOBHEBIC MMOJIOKEHUS U | 2] 1 - 20 Tecr, YCTHBIP'I
HANpaBJICHUSI PA3BUTHUS ompoc
MHUKPO3JIEKTPOHUKH
2 dusnyeckue OCHOBBI | 22 1 1 20 Tecr, YCTHBIN




O0mas | Buabl yueOHBIX 3aHATHH, BKIKOYas

TPya0é CaMOCTOSITEJIbHYI0 padoTy

MKOCTh| O0y4YalIIUXCS H TPYA0EMKOCTb DoOMLI
(vacax) (B yacax) P

Ne Pazngen TeKylero

ay/JIUTOPHbIE camocTosiTe

n/n AUCHUTLINHBI KOHTPOJIst

yueOHbIe 3aHATHS  |JbHAasl
ycneBaeMOCTH
BCEro | JeKIHHM | CeMHHapbl, |padora
MPaKTHYECK |00y4arouux
ue 3aHATHUS |CHA
MOJIyIPOBOAHUKOBOM orpoc
MUKPO3JIEKTPOHUKH.
dbusznueckue SBICHUS U
IPOLIECCHI B
MOJIyIIPOBOAHUKOBBIX
CTPYKTypax
3 | DmeMeHTsI 5 24 1 2 21 Tecr,
MOJTYTIPOBOTHUKOBOM naopaTopHas
MHUKPODJIEKTPOHUKHU
pabora
4 Hudposas u ananorosas | 24 1 1 22 Tecr,
MHUKPO3JIEKTPOHHUKA: naBopatopHas
Y3JIbI, OMoKH, aGoTa
YCTPOMCTBA p
5 | Mukponpoueccopsl 22 1 1 20 Tecr,
nabopaTopHas
pabota
6 | loctpoenue 22 1 1 20 Tecr,
MHUKPORJIEKTPOHHBIX naGopaTopHast
npuOOpOB, YCTPOUCTB H
p POB, YCTp pa60Ta
CUCTEM
4.2 Cooepicanue oucuyuniaunvt (Mooyns), CmpyKmypupoeanHoe no memam (pazoenam)
Ne | HammeHoBaHue pa3aesa
Conep:xanue
n/n JTUCIUTIINHBI
Cooeporcanue 1eKYuoOHH020 Kypca

1 OCHOBHBIC TOJIOKCHUS U | Dramsl pa3BUTHS  DJIEKTPOHUKUA. (OCHOBHBIE IIOJOXKEHUS U
HaMpaBJICHUA  PASBUTHA | nppyipmnel - MUKPODJIEKTPOHUKH. Wcropust pas3BuTHS
MHUKPOITEKTPOHUKHI

MUKPOIJIEKTPOHUKH.  DakTopbl,  ONpeAeNsiolue  pa3BUTHE
MHUKPOIJIEKTPOHUKHU. Knaccuduxanms 1563 (S 15071
MUKpPO3JIEKTPOHUKHA.  COBpEMEHHbIE  HANpPaBICHUS  Pa3BUTHUS
MHUKPORJIEKTPOHUKH.

2 Dusnyeckue OCHOBEBI | O0mue cBeneHuss O monynpoBogHukax. CoOcTBeHHas U
OJIYIIPOBOAHUKOBOU npuMecHas NpoBOAUMOCTb. OCHOBHbBIE 1 HEOCHOBHbBIE HOCUTEIHU
MHUKPOSICKTPOHHUKH. 3apsipga.  Cratuctuka — NOABMXKHBIX — HOCUTENEM  3apsna.
¢dbu3nueckue SIBICHHUS U
TpOIIECCHI s | KHHETHYECKHE MPOLECCHl B IMOIYHPOBOJHHKOBBIX CTPYKTYpax.
IO/ [IPOBOIHAKOBBIX [ToBepXxHOCTHBIE MPOLIECCHI B MOIYNPOBOAHUKOBBIX CTPYKTypax.
CTPYKTypax ®dusnka MPOIECCOB B P-N-TIEPEXOAC MPU OTCYTCTBUU BHEIIHETO

nois. KoHueHTpanust noaBMXKHBIX Hocutene 3apsaaa. duddysus.
[lepexon HOcHTeNne#l 3apsga depe3 p-n MEPEXod. 3amuparoniui
cioit. llorennuanehelii Oapbep. Pu3zuka mnpoLEcCcOB B p-n-
nepexojie NMpu HaIUYMKM BHewHero mnoid. [Jpeld Hocuteneil.
W3meHenne BBICOTHI MOTEHIMalbHOTO Oapbepa. Ilpomecc
nepeHoca HOCHUTENeld uepe3 p-n-nepexoi. 3aBUCUMOCTb MEXAY
NOJIHBIM TOKOM 4Yepe3 p-n - Mepexol M NPHIO0KEHHBIM
HaIpPSKEHUEM.




HaumenoBanmue pasgena
AU CHUIIMHBI

Conep:xkanue

DJIEMEHTHI
MOJTYTIPOBOAHUKOBOM
MHUKPORJICKTPOHUKHU

Curnan, ero uHpopMamoHHas cyTb. CUTHAJIbl aHAJIOTOBBIE U
urdposbie. CUTHANIBI B CUCTEMaX aBTOMATUKU U BBIUMCIHUTEILHOM
TexHUKH. L{udpoBble cUrHambl: mepenaabl U UMIYJIbChl. CXeMbl
npeoOpa3oBanusi  curHanoB: RC-mienu,  AWOIHBIE  KJIIOYH,
TPAaH3UCTOPHbIE  KJIIOYM HAa  OUINOJISIPHBIX  TpPaH3HUCTOpax.
Kpurepnii HACBILCHUS. TpaH3ucTopHbIE KJIOYHU Ha
YHUITOJISIPHBIX TpaH3ucTopax. Peamu3anmst 0a30BBIX JIOTHYECKHUX
¢yuknuii. TpaH3uCTOPHO-TpAaH3UCTOPHAS JIOTHKA U €€ peaau3alus
Ha TTJI, TTJIIO wu KMOIl-ctpykrypax. bsicTpoaeiictBue
JIOTUYECKUX 31eMeHTOB. Cepnun MHTErpaiabHbIX cXeM. Tpurrep kak
a7eMeHT namatu. RS-tpurrep, cuaxponusupyemsii RS-tpurrep,
D-tpurrep, JK-tpurrep. KomOunupoBanusie RS- u D-tpurrepsi,
RS- n JK-Tpurrepsr.

HudpoBas u ananoronas
MHUKPO3JIEKTPOHHKA:
y3I1bl, OJI0KH, yCTpOICTBa

V3nel nudpoBoit snekTpoHukHu. Jlemmdparopsl, mudpaTopsl,
MYJIBTUIUIEKCOPBI, JeMyibTuIuiekcopel. Cymmatopsl. [IpuHumn
MOCTPOCHHST MHOTropa3psaHbix cymmaropoB. AJIY. VYcrpolictBa
namsTi KomnbioTepa. Kiaccudukanus 3anoMUHAIOMNX YCTPOHCTB
(3Y). Oneparunbie 3V cratnyeckoro (SRAM) u AMHAMHUYECKOTO
(DRAM) TunoB. IIpuHOUIBI MOCTPOEHHUS NaMITH OOJBIIOH
Pa3psAAHOCTH U aIPECHOTO MPOCTPAHCTBA U3 MHTETPAJIbHBIX CXEM
NC RAM. CrpykTypHas cxema 3allOMHMHAIOIIET0 YyCTPOICTBA
(3Y). VcrpoiictBa mamaTu KoMmnbioTepa. [IpuHOHMOB 3anmucu u
XpaHeHus UH(pOopMaIuu.

Muxkponpoueccopsl

Muxponpoueccopsl. Uctopust pazsutus. Ognokpuctaibabie MII.
TakToBasi 4aCTOTHI U MPUHIIUIIBI TOTAKTOBOW peayn3alui KOMaHI,
MuKpokoMaHbl. Peanuzauus ¢pynkuun MII: BeiOOpka KoMaH[ U3
ornepaTuBHOro 3V, JAEKOJMpPOBaHHE KOMaHJ, BBIIIOJIHEHUE
orepanuil, ynpaBjieHue MePeChUIKON HHDOPMAIIMK MEXIYy CBOUMHU
BHYTPEHHUMH PETUCTPAMH, OIEPATUBHON  MaMATHIO u
nepuepuiftHpIMA ~ YCTPOWCTBaMH, 00pabOTKa  TIpEephIBaHUH,
yIpaBJIE€HUE PA3INYHBIMU yCTpoHCTBaMH KomIbioTepa. Pabora
MHUKpOIIpoIleccopa € BHEIIHUMHU ycTpoicTBamMu. [IpuHIIUIIBI
MUKPOJIEKTPOHHOM ~ CHUCTEMO- M CXEMOTEXHMKU. Mogenb
MUKPOKOMITBIOTEPA. OcHoBHbIE TEeHJEHIUU pa3BUTHUSA
YHUBEPCAJIbHBIX MUKPONPOLECCOPOB. MUKPOKOHTPOILIIEPHI.

ITocTpoenue
MHUKPODJICKTPOHHBIX
puOOpOB, YCTPOWCTB U
CHCTEM

Knaccudukanus UMC. IMonynpoBoauukosie UMC. I1neHouHbIe
u tubpuansie MMC. bonbluine HHTErpajibHbIE MHMKPOCXEMBI
(CBUC). OcobeHHocTH TEXHOJOTHH U MeToabl co3nanus bBUC u
CBUC. Cnoco6st 3amutel UMC. Kauecteo UMC. HanexHocTb
NUMC. NUmMuTanmoHHbIE METOJIbI OLIEHKH Ha/IeKHOCTU MapaMeTpOB
NMC. UMC pans pemieHHs THIIOBBIX 33ja4 cOopa nH(pOpMAIMU H
yIpaBJIeHUsI.

Temvl 1a60pamopHbIX 3aHAMUL

1 dusmaeckue OCHOBBI | VccnenoBanue MHTErpupyromiel u quddepentmpyromen RC-uenw,
HOJIyIIPOBOAHMKOBON TUONHBIX Kitoueil. lccnemoBaHne TpaH3UCTOPHOTO KIFOYa Ha
MUKPOSJICKTPOHHKH. OUIIOJISIPHOM U [TOJIEBOM TPaH3HCTOpAX.
¢dbu3nueckue SIBICHHUS U
IIPOLIECCHI B
MIOJIYIIPOBOJJHUKOBBIX
CTPYKTypax

2 OneMeHTbI . Hccnenosanue reHEepaTopoB Ha ncC. Hccnenosanue
IIOJIyTIPOBOAHUKOBOU

MHKPOIJIEKTPOHUKHU

onnoBuOparopoB Ha MC. HUccnenoanne RS-tpurrepos na MC.




HaumenoBanmue pasgena

npubOpoB, YCTPOHCTB U
CUCTEM

Conep:xkanue

n/n AUCUMIITHHBI
HccrnenoBanue cxeMbl YycTpaHEeHHUs JApeOe3ra KOHTAaKTHBIX
naT4ukoB MH(popmanmu Ha 6a3e RS-Tpurrepa.

3 OneMeHTbI . HccnenoBanue pabotel komOuHUpoBaHHOTO RS- u D-Tpurrepa na
HOJTYIPOBOTHUKOBOU 6aze UC. Uccnenoanue paboTel KoMOMHUpOBaHHOrO RS- u JK-
MHUKPO3JIEKTPOHUKH

tpurrepa Ha C. HccnenoBanue pesepcuBHbIX cueTunkoB Ha VC.
UccnenoBanne MHoOropaspsaHbix cueTunkoB Ha WC cpenseit
CTETIEHU UHTETpaLyy. Hccnenosanue YHUBEPCAIbHBIX
capuraromux peructpoB Ha MC. MccnenoBanue MHOTOpa3psAHbIX
peructpoB Ha MC cpennelt crenenu uHrerpauuu. MccienoBanue
nosiHOTO 3-BXOonmoBoro pemmdparopa Ha HWMC. HWccnemoBanue
nemudparopos Ha MC.

4 Hudposast u ananorosas | Miccnenopanne mmdpaTopa 8 - . IlpeoOpazoBaTend KOJOB.
MHUKPOSJICKTPOHHKA. HccnenoBanue 4-paspsapHoro cejekTopa-MyinbTuiiekcopa 2-1.
y3I1bl, OJI0KH, yCTpOHCTBa " 6 .

3yueHHE CPeACTB oToOpakeHus wuHPopmanuu. CBETOIUOAHbBIN
ceMucerMeHTHbIil uHaukarop. CpenctBa ynpasieHus um Ha WC.
Uccnenosanue 3VYIIB cratnuyeckoro tuma Ha MC. N3ydenue
paboTsI OJIHOPA3psIAHOTO IporpamMmaropa. 3aHeceHue
uHbOpMaIMK U HcceloBaHie paboThl HOCTOSIHHOTO 3Y.

5 Hudposas u ananorosas | MccienoBaHue 0HOPA3PsIHOTO MOTyCYyMMaTopa H CyMMaTopa Ha
MHKPOSJICKTpOHMKA. HUC. MHccnenoBanne pabotrel MHoropaspsiaubix AJIY nHa HC
y3J1bl, OJIOKH, yCTPOWCTBA .

CpeJlHEN CTeNeHH MHTErPALUH.

6 Mukpomnporeccops! Hccnenosanue paboThI MUKpOKOHTpoiuiepa AVR,
nporpammupoBanue AVR-nporeccopa.

7 Muxponporeccopst N3yuenue aHajoro-udpoBoro npeoOpa3oBaTens
MukpokoHtpomiepa AVR ATmega. YnpasieHue BHEUIHUMHU
ycTporictBamu IHIMM-curnanamu.

8 IToctpoerue [TocTpoeHne HNEKTPOHHBIX NPUOOPOB, YCTPOHCTB M CUCTEM Ha
MHUKPOSTICKTPOHHbIX CpEICTBAX MHKPOIJIEKTPOHHUKH. Pacuer, MOHTaX M HCCIIE0BaHHE
IpHOOPOB, YCTPOHCTE 1 MHUKPOIPOLIECCOPHOTO oTOpEIeE.

CUCTEM

9 IToctpoenue MoHTaX 1 HaCTPOWKA 3JIEKTPOHHBIX 4acOB. MOHTaXX M HacCTpoMKa

MHUKPOSITICKTPOHHbIX aBTOMAra YMpPaBICHUS OCBEIIEHHOCTHIO. MOHTaX M HACTPOWKa

CHCTEMbI nepcaa4yun
paarOKaHally CBA3H.

uHpopmanuu 1o  HMHQpaKpacHOMy U

5. Ilepeyenb Yy4eOHO-METOAMYECKOI0 oOOecHedeHHUs] JI CAMOCTOATEJNbHOH PadoThI

00y4aoIHXCS M0 THCHHILINHE (MOIYJIIO)

Tembl miist pedepaToB 1 MUKPOTIPOEKTOB

I I/I6pI/II[HBIe I/IMC, HNX KOMIIOHCHTBI TCXHOJIOI'MHU U3TOTOBJICHU .

. ﬂI/ISJ'IeKTpI/I‘-ICCKI/Ie IJICHKU U UX NPUMCHCHUC B MUKPO3JICKTPOHUKCE.

. TexHOJIIOrMYeCKre OCHOBBI NIOJIYIIPOBOJHUKOBON MUKPOAJIEKTPOHUKH.

. TexHOIorn4ecKkne OCHOBHI INIEHOYHON MUKPOJJIEKTPOHUKH.

. MeTopl HCTIBITAHUI UHTET PAIIBHBIX MUKPOCXCM.

. BCTpOCHHBIG CpCaACTBa AMArHOCTUKHU U OTJIAJIKK B MUKPOIIPOUECCOPHBIX CUCTEMAX.

1
2
3
4
5. Coopka u 3anmura UMC u BUC.
6
7
8

. MEMS-ycTpoiicTBa 1 UX IPUMEHEHUS.




6. @oHI OIEHOYHBIX CPEeICTB [JIs1 TMPOBeAeHHs] MPOMEKYTOUHON AaTTecTaluu
00y4aroImuXcH N0 JMCUHUILINHE (MOAYJII0)
6.1. Ilacnopm ¢honoa oyenounvix cpedcme no oucyuniune (MooyJio)

Ne | Koutponupyemsie paznensl (Temsr) | Kon KOHTPOJIUPYEMOW | HAUMEHOBaHUE
/T | QACIUILINHEI KOMITETeHIIMH* (W €€ 4acTH) OLIEHOYHOTO
(pe3ynbTathl Mo pasjenam) CpeliCTBa
1. | OCHOBBI MUKPO3JIEKTPOHUKH CIIK-2 Tecr,
nabopaTopHas
pabota

6.2. Tunogvie KOHMPOILHBIE 3A0AHUA UTU UHBIE MAMEPUATIBL
6.2.1. Jx3amen
1) memvl mecma
. [IpOBOJTHUKY U U30JISITOPBI. DIEKTPUUECKHUI TOK, TEPMOAJIEKTPOHHASI IMUCCHS.
. Hanpsixenue, cuna Toka, CONpOTUBIICHHUE.
. Pezucropsl. [TocnenoBarenpHOE 1 MapaiieIbHOE COEAUHEHUE PE3UCTOPOB.
. IloCcTOSIHHBIN U ITEpEMEHHBIN TOK. J[eCTBYIOIIEE 3HAUEHNE IEPEMEHHOIO TOKA.
. [TomynpoBoanuku. Tumsl nosynpoBOAHUKOB. TOKM B MOJYIPOBOAHUKAX.
. P-n-niepexon.

. [lomynpoBoiHUKOBBIE 110 bI. CTAOMIUTPOHBI.

0 9 N L R LN~

. [lomynpoBoHMKOBEIE TpaH3uCcTOpBL. Koadduiment ycunenus.

O

. TpaH3UCTOPHBIN yCUIUTEND.

10. MynbTuBHOpATOD.

11. JIBonunas cucrema cuncienus. L{ludpoast s1eKkTpoHUKA.

12. Jlornueckue 3neMenThl «HE», «1y», «1JIN», «Uckmroyaroree M.

13. Tpurrepsi.

14. MynbTUIIeKcopsl, AeMynsTuriekcopsl. [udparops! u nemmdpatopsl.

15. CemucerMeHTHbIE HHANKATOPBI.

16. PaguosnexkTponHas arnmapatypa. MUKpOMUHHATIOpU3AITHSI.

17. OcHOBHBIE KOMIIOHEHTHI IEPCOHATBHOTO KOMITbIOTEpa. [IIMHHAsA apXUTEKTypa.
18. Muxkpomnporieccopsl, ux o6sicTpoaeiictsue. AJIY. Conpoueccopsl.

19. OnepatusHoe 3V.

6.2.2 JlabopaTopHasi padora
1) JIabopartopHas pabota - oOpaserr

1. Ymenue ungopmayuu c ananoeo6o20 6xooa u nepedaua Ha nocieoogamenvuviti nopm. Kak u
6onpmmHcTBO Apyrux MK, ATmega ocHaleHbl OJHUM WJIH HECKOJbKUMHU YHHBEPCAJIbHBIMU
aCMHXPOHHBIMU TtocnenoBaTenbHbIMU npuemonepenatunkaMmu (UART). UART oObuHO nMeeT nBe
muann («Rx» - mpuem, «Tx» - mepemada) Mo KOTOPBIM nocredogamenvho (OUT 3a OUTOM) C

MpEeABAPUTENILHO 33aJIaHHON CKOPOCTBHIO mepenaeTcs U npuHuMaeTcs uHbopmarusa. B Arduino UNO



(u ero kmonax) suHu UART BwiBezieHbl Ha nu¢poBbie mopTtel 0 u 1, U mapamienbHO K HUM
noakiaoueH wMocT Ha wmuHy USB, mnosBonstoumii nporpammupoBat MK ¢ momornsio
MEPCOHAIIBHOTO KOMIIblOTepa U mepeaaBarh AaHHble Mexay MK u IIK mpu paborte mporpammbl
MUKPOKOHTpPOJUIEPA.

USB-moct Ha Arduino co croponsl IIK mpencraBisercs B BHIE «BUPTYaJIbHOIO»
IIOCJIEI0BATENBHOIO MOpTa ¢ omnpeaeneHHsIM HomepoM (COMI1, COM2 wu t1..). OH MOXer
UCTIONIB30BAaThCSl  JIIOOBIM  TIPOTPAaMMHBIM  O0OECTICYCHHEM, NOJIEPKUBAIOLIMM  paboTy ¢
NOCJIEI0BATENbHBIM MOPTOM. J[JI1 HENmoCpeiCTBEHHOro OTOOpakeHWs OaiToB, MPUXOAALIMX OT
Monyns Arduino, M mepeayd Ha Hero MHGOpPMAlMU C KJIaBUATYpbl KOMIIBIOTEpA CIYXKHUT OKHO
«MOHHTOD MOPTa», BBI3BIBAEMOE HAXKaTUEM Ha COOTBETCTBYIOILLYIO KHOIIKY Ha ITAHEIW YIPaBICHUS
cpenbl Arduino.

/lna evinoninenusn 3a0anus nompeoyromes:

1) Mooyne Arduino ¢ maxemmnoti naamou,; 2) @omopesucmop; 3) Peszucmop 10 kOm; 4)

5v

Coeounumenvhvle npo8OOHUKU.
Cobepume  credyrwowyro  yenb,  USMEPAIOWYIO  CHENEeHb

0CBeWeHHOCMU U Nepedarwyio «colpvley (He Karubposannvie) OaHHbIe

Ha Komnviomep. lIpu U3MEHEHHHM  OCBEILIEHHOCTH  MEHSETCSH Photocell
MPOBOJUMOCTh (POTOPE3UCTOPA M, COOTBETCTBEHHO, HANpSIKEHHWE Ha
koHTakTe A0, TOAKIIOYEHHOTO K CpeIHEeW TOYKe JIEeTUTENs
HarpsDKEHUs, 00pa3oBaHHOTO (OTOPE3UCTOPOM U MOCTOSTHHBIM
pesucropom Ha 10 kOm. Ilpu HEoOX0IUMOCTH, POTOPE3UCTOP MOXKET Resistor (10K ohm)
OBITh 3aMEHEH Ha TEPMOPE3UCTOp WM JI000OH apyroit mpubop ¢
MIEPEMEHHBIM CONIPOTUBIICHUEM.

3aepysume cxemu «0I. Basic — AnalogReadSerialy. 1lpu = GND
HacTpoiike MK (pynkuus setup) xomannoil Serial.begin(9600) wununmMupyercs pabota ¢
MocJeI0BaTebHBIM NOPTOM Ha ckopoctu 9600 Out/cex. [lamee B ckeTye MOXKHO HCIIOJIB30BATh
KoMaHAay Serial println, BRIBOASAIIYIO HHPOPMAIIHIO HA ITOCIICIOBATSIBHBINA TTOPT.

IIposepbme pabomy cxemvl, Hacmpotime KOMBOPMHbIL UHMEPBAN NEPpedadu UHPOPMAayUU.

2. lupomno-umnynvcHas

HIGH (5 volis) e
mooynsyus  (LLIUM, PWM - I I I I | I I I 0.5V
LOW (0 volis) =3

Pulse-Width Modulation). 10%

Tpexyeemmuwiii cemoouoo.
HIGH (5 volts) i
LOW (0 volts) == )

Moaynupyercs  (M3MeHsieTcs) 50%

CK8aMCHOCMb TIPAMOYTOJBHBIX 10%

HIGH (5 volts) i
| | | | | | | | 45V
LOW (0 volts) =

90%



umnynbeoB. [Tpu ckBaxknoctu 50% (v 0,5) UMITYNIBCHI, CIERyIOIIME C ONPEIENICHHON 4acTOTOoM
UMEIOT KBaJpaTHYIO (popMy U ycpenHEHHOE 3a MepHo 3HaueHHE HanpspKeHus Takoke paBHoe 0,5 oT
€ro MaKCUMalbHOM aMIUIUTynbl. M3MeHeHHe CKBa)KHOCTH MCIIOJIb3YETCS IpU  YIpPaBJIECHUU
HEKOTOPBIMU YCTpOICTBaMH (HApuUMeEp, CEPBONPUBOAAMHU), a TaKkKe JAeT BO3MOXHOCTH BbIIAud
MEPEeMEHHBIX CHUTHAJOB C pa3HbIM JCHCTBYIOIIUM 3HAYCHHEM HAMpPsDKEHHS, YTO MOXHO
UCIOJIBb30BaTh Il IUTaHWs, HAIpUMEpP, CBETOAMOJOB, NPOTPaAaMMHO YHPABIAA SPKOCTHIO HX
CBEYECHUS.

Ha pucynke mokaszaHbl Tpu pa3iMyHble CKBaKHOCTU M YCPEIHEHHbIE 3a MEPUOJ 3HAYCHUS
neicTByromiero HampsbkeHus. B Moaymsax Arduino UNO (M ux KkiIoHax) uMeercss 6 JIMHMIA,
cnocobnbix BbimaBath IIMM-curnan. 3to 1mudpoBele mopThl ¢ HOMepamu 3, 5, 6, 9, 10 u 11.
[Iporpammuoe  ympaBinenne  IIIMM  ocymectBisiercs  koMmMaHnol  analogWrite(<nomep
nopma>,<cKeaxcHocms>), rae ckBaxHOCTh oT 0 10 100% komupyercs unciaom ot 0 1o 255.

/lna evinoinenus 3a0anua nompeoyromcs:

1) Mooyno Arduino c¢ maxemnou niamou, 2) 3eneHvlil uiu KpacHwiil /’_\
c6emoouoo, 3) Pezucmop 330 Om; 4) Coedunumenbrvie npo8OOHUKU. |

Tlooknouume ceemoouoo (uepe3 pesucmop 015 02PAHUYEHUs MOKA) K
nopmy 9 u saepysume cxemu «0I. Basic — Fadey. Ilocne cbpoca MK
cBeToAMO Oy/IeT TUIaBHO HapalllMBaTh U YMEHbUIATh SIPKOCTb. DTO JOCTHTaeTCs
3a CUeT IUIABHOI'O U3MEHEHMSI CKBANHCHOCMY TIUTAIOLIUX €r0 UMITYJILCOB (a He UX
amnaumyovl). VIHBIMH ClIOBaMH, CBETOJMOJ MHUTAeT C OYEHb KOPOTKUM \
MEPUOAOM, MPUUEM COOTHOILICHUE «CBETSIIEHCS» U «TEMHOI» yacTei mepuoja
U3MEHAIOTCA. B cuily MHEPUUMOHHOCTH 4YEJIOBEYECKOIO 3pEHHS U €ro
UHTETPUPYIOUIMX CBOWCTB CO3JIa€TCSl  BIEYATJICHUE W3MEHEHUS SPKOCTU '
CBEUCHUS.

[ToMMMO WHEPIMOHHOCTH 3pEHHS, B TEXHUKE IIMPOKO HCIONb3YEeTCS M IPYroe CBOHCTBO
3peHusi, KOTOPOE MO3BOJISIET «IIOAMEHSTH» HEKOTOPBIM LIBET (CBET C ONPENEICHHON IJIMHON BOJIHBI)
CMECBIO TPEX OCHOBHBIX LIBETOB, B3AThIX B OIIPEeIeHHOMN mponopiui. OrpoMHBIN 1uana3oH I[BETOB
MOXHO BOCIIPOM3BECTH, HMMEs BO3MOXKHOCThH YIPaBIATh SIPKOCThIO KpacHoro (Red), 3emenoro
(Green) u cunero (Blue) nCTOYHHMKOB cBeTa, pa3MELIEHHBIX JOCTATOYHO OJIM3KO JPyr K Jpyry,
94TOObI BOCHIPHUHUMATBHCS TJIA30M KakK €AWHOE Lenoe. Takas CUTyalMs peanu3yercsi, HalpuMmep, B
RGB-cBeToanonax, MCHOIB3yeMBIX B YCTPOMCTBAX WHIMKAIMKA, HH(OOPMAIMOHHBIX MaHENsX,
LBETHBIX JUHAMUYECKUX PEKJIaMHBIX YCTAHOBKaX U T. II.

RGB-cBetoanon umeer 4 BbIBOAA, OAMH M3 KOTOPBIX OOIIMII (CaMblil AMHHBIA Y HOBBIX
npuOOpOB), a KX/l U3 TpeX APYTUX BHIBOJOB IMOJICOCAMHEH K MCTOUHUKY CBETa OMPEICICHHOTO
L[BETA.

/lna evinoninenusn 3a0anus nompeoyromces:



1) Mooynw Arduino ¢ makemnou naamoii;, 2) RGB-ceéemoouoo; 3) Tpu pezucmopa 330 Om; 4)

Coeounumenvhvie npOBOOHUKU.

PIN 11 THooxknouume RGB-ceemoouoo xk mooyno Arduino x
PIN 10 yughposvim nopmam 9, 10, 11. Hanuwume ckemu, yuxnuiecku
, PIN O OEMOHCMPUPYIOWUTE OCHOBHBIE YBEMA U UX BO3MOICHBIE CMECU

oe3 npumenenusi LLIUM (komanoa digitalWrite). H3zmenume
§ § § Resistors (330 ohm) cKem4 mak, 4mooOvl C8emoouod 3a20pPaics  CAYYAUHbIM
yeemom, ucnoavzys LIHUM  (komanoa  analogWrite).

ﬂonommme CKemy 603MOJNCHOCMbBIO 3A0AHUSL  JICENAeMO20

yeema nocpedcmeww KOHCONU NOCIE008AMENbHOCO nopma

= = S . .
Ao (¢pynxyuu Serial. read unu Serial.parselnt).
JlaGopaTopHas paboTa BBITIOJHEHA B TIOJTHOM 00BEME -
GND 5 6aJuI0B, BBIMOJIHEHA YACTHYHO — 3 Oauia, He BhimoyiHeHa — ()

OaJLIOoB.

7. IlepeyeHb OCHOBHOI W JOMOJIHUTEJIbHOW Y4ueOHO# JMTepaTypbl, HeOOXOAMMON AJs
OCBOCHUS TUCHUIIMHBI (MOLYJIs1)

a) OCHOBHAasI yueOHasl IuTepaTypa:

1. CwmupuoB I0.A., Coxonos C.B., TutoB E.B. OcCHOBBI MHUKpPO3JIEKTPOHUKU H
MHUKPONPOILIECCOPHON TEXHUKH: YuyeOHoe rmocodue. — 2-e usz., uctp. — CII0.: M3narensctBo «JIaHby,
2013. — 496 c.: un. ISBN 978-5-8114-1379-9. Joctyn: http://e.lanbook.com/books/element.php?
pll_id=12948

2. Txauenko @.A. DnekTpoHHbIE NpUOOPHI U ycTpoiicTBa: YueOHuk. - M.: UHOPA-M; MHu.:
Hos.  3manme,  2011. - 682  cu UL ISBN  978-5-16-004658-7.  Jloctym:
http://znanium.com/catalog.php?bookinfo=209952

3. Ympuxun B.B. ®usnueckue OCHOBBI 3/EKTPOHUKHU: YueOHoe mocoOue. - M.: Anbgpa-M:
HULl Uadpa-M, 2012. - 304 c: wr ISBN  978-5-98281-306-0.  Hoctym:

http://znanium.com/catalog.php?bookinfo=316836

0) AoMOJIHUTEIbHAA YueOHAasl IuTepaTypa:

1. Tamenepun M.B. DnexrtponHas TexHuka: YueOnuk / M.B. anpnepun. - 2-e u3f., ucmp.
nomn. - M.: U1 ®OPYM: HULl UH®PA-M, 2014. - 352 c.: wi. ISBN 978-5-8199-0176-2. JocTym:
http://znanium.com/catalog.php?bookinfo=420238

2. Kongaes B. /1., Jlynun C.A. Apxurekrypa O9BM: Yuebnoe nocodue. - M.: NI ®POPYM: HUILL
WNudpa-M, 2013. - 384 c.: mwin. ISBN 978-5-8199-0373-5. loctym: http://znanium.com/catalog.php?
bookinfo=375092

3. Yrpromos E. I1. [{udpoBasi cxemoTexHuKa : y4ed. mocodue uist By30B. — 3-€ U3, mepepad. u
non. — CII6.: BXB-IlerepOypr, 2010. — 809 c.: un. ISBN 978-5-9775-0162-0. Hoctym:

http://znanium.com/catalog.php?bookinfo=350426

8. Ilepeuens pecypcoB MH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTu «UHTepHeT»,
HeO00XOIMMBIX J1JI51 OCBOCHHUS TMCHMILINHBI (MOIYJIs1)

HanmonanbHbIN OTKPBITEI YHUBEpCUTET HTYHUT. —pekum poctyna http:// www.intuit.ru/


http://znanium.com/catalog.php?bookinfo=350426
http://znanium.com/catalog.php?bookinfo=375092
http://znanium.com/catalog.php?bookinfo=375092
http://znanium.com/catalog.php?bookinfo=420238
http://znanium.com/catalog.php?bookinfo=316836
http://znanium.com/catalog.php?bookinfo=209952
http://e.lanbook.com/books/element.php?pl1_id=12948
http://e.lanbook.com/books/element.php?pl1_id=12948

9. MeToguyeckue YKa3aHUs sl 00YYAIOIIUXCS 10 OCBOCHUIO TUCHUIJIMHBI (MOTYJIs1)

Bun yueOHbIX 3aHATHI

OpraHmauI/m ACATCIIBHOCTU CTYACHTA

Jlexmmsa

Jlexuuu mocTpoeHsl Ha OCHOBE MCIIOJIb30BaHMSI aKTUBHBIX ()OpM O0yUYEHHUS:
- Jekuus-0ecena (MPEeUMYIIECTBO JIEKIIUU-OeceIbl COCTOUT B TOM, YTO OHA
MO3BOJIIET TMpUBJIEKaTh BHUMAaHUE CTYJIEHTOB K Hambojee BaXHBIM
BONPOCAaM TEMbI, ONpPENENATh COAEP)KaHHUE U TEMIl H3JI0KEHUS yueOHOro
MaTepuaia ¢ y4eToM OCOOEHHOCTEH CTy/IEHTOB), - MpodeMHasi Jekuus (c
MOMOIIIBI0  TMPOOJIEMHONM JIEKIMU O00ECleYnBaeTCsl JIOCTHXKEHHE Tpex
OCHOBHBIX JHUJAKTUYECKUX IeJIel: YCBOEGHUE CTYACHTaMU TEOPETUUYECKUX
3HAHWM;  pa3BUTHE  TEOPETUYECKOTO  MBIIUICHUS;  (OPMHpPOBAHUE
[IO3HABATEJIBHOTO HMHTEpeca K COJACpXKaHHWI0 Y4YeOHOro mpeaMera U
npoeCCHOHATBLHON MOTHBAIMM OyIylIero CrHeHualucTa), --JeKUus ¢
3apaHee 3alUIaHMPOBAaHHbIMM omudOkammu (Orta ¢dopma mnpoBeneHuUs
JeKIMM HeoOXOoAMMa Ui pa3BUTHA Yy CTYICHTOB YMEHHH ONEepaTHBHO
aHAJIM3UPOBaTh MPOQPECCHOHANbHBIE CHUTyallMd, BBICTYNIaTb B  POJHU
JKCIIEPTOB, OIIOHEHTOB, PELIEH3EHTOB, BBIWICHATh HEBEPHYIO WIIU
HETOYHYI0 HHGpopmaiuio). Ha kaxaol JeKuuum NpUMEHSETCs COoveTaHue
3TUX (HopM OOy4eHHUS B 3aBUCUMOCTH OT IMOATOTOBJIECHHOCTH CTYAECHTOB U
BOIIPOCOB, BBIHECEHHBIX Ha JIeKIHIO0. [IpucyTcTBUE Ha JeKIUU HE JOHKHO
CBOOUTHCA JIMIIb K AaBTOMATHYECKOH 3amucH M3JIOKEHHs TpeaMeTa
nmpenojasaresneM. bonee TOro, COBpEMEHHBIM HACBIIIEHHBIA MaTepHuall
KaX/1011 TeMbl HE MOXKET (110 BpEMEHHU) COBIAATh C 3alUChI0O B TETPAIH U3-
3a pa3HOM CKOpPOCTH IPOLECCOB — MBIIUIEHUS U aBTOMAaTHYECKON 3alMCH.
Kaxnplif cTyZeHT noipkeH pa3paboTarh A ce0st CUCTEMY YCKOPEHHOTO
¢ukcupoBanus Ha Oymare warepuana Jsekuuu. Ilostomy, nexkTopom
PpeKkomendyemca @opmanuzayua 3anucu TMOCPEICTBOM HCIIOIBb30BAHUSL
OOLICTIPUHATBHIX  JIOTUKO-MaTeMaTUYeCKUX  CHUMBOJIOB,  COKpallleHUH,
anreOpandyeckux (hopMyibl) U TeOMETpUUYEeCKHX (rpaduKku), CHUCTEMHBIX
(cxembl, Tabnuubl) (ukcauuid ulyyaemoro Mmatepuana. OBianeHue Takon
METOJIMKOM, MO3BOJSET KaXKJIOMY CTYJIEHTY HE TOJBKO YCKOPHUTBH ITPOLIECC
M3YYEHHUS, HO U MOBBICUTh €0 KayeCTBO, MOCKOJIbKY YCIIEIIHOE BJa/ieHue
yKa3aHHbBIMM  IpueMamMu  TpeOyeT  mepepadOTKH, OCMBICIACHUS U
CTPYKTYpHU3allMu MaTepuaa.

JlaGoparopHas paboTa

By3oBckass ~ mOAroTOBKa  CIEUUATMCTOB  JIOJDKHA  O0ecreyuBaTh
npuoOpeTeHne MMM HE TOJNBKO 3HAaHWW, HO W YMEHHH HCIOJIB30BaTh
MOJIyYeHHBIE 3HAHUS Ha MPaKTUKE. DTO TpeOOBaHUE U IMOJIOKEHO B OCHOBY
Hene W MeToJ0B MPOBEACHHUS JIAOOPATOPHBIX padOT MO BBIMICYKAa3aHHOMN
yueObHoil  nmuctmrumHe. JlaboparopHble  pabOThl  MpeIaralorcs B
COOTBETCTBHH C paboyeil MpOrpaMMOl B paMKax Ka)KJ0W TEMBI.

IToaroroBka K

OK3aMCHY

IloaroroBka K 3K3aMEHY IIpEI0IaracT n3y4eHne peKOMEHIyeMOM
JUTEPaTyphl U APYTUX UCTOYHUKOB, KOHCIIEKTOB JIEKIIUA, TOBTOPEHHE
MaTepUaJIOB MPAKTHUYECKUX 3aHSATUH.

10. ITepeyenb MH(OPMANMOHHBLIX TEXHOJIOTHM, HCHOJb3yeMbIX IPH OCYIIECTBJIECHUH
00pa3oBaTeJIbHOIO Mpolecca Mo JUCHUIIMHE (MOAYJII0), BKIYAS NepedyeHb MPOrpaMMHOI0
odecrieyeHnsi 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[IporpaMMHEIe cpeaCcTBa MOJCIUPOBAHUS SJICKTPOHHBIX YCTPOUCTB U nenel (Qucs, Digisim),
cpena pazpabotku Arduino mis mporpammupoBanust MK AVR, a51eKTpoHHBIE CIIPaBOYHBIE PECYPCHI.

11. Onucanue MarepuaJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOM IS OCYIIeCTBJIEHUS
00pa3oBaTe/ILHOTO Npolecca Mo JMCHUUILIHHE (MOLYJII0)

Jlyist IpoBeIeHMsI JICKIIMOHHBIX 3aHATUHA MCIOJIB3YETCsS MOTOYHAsT ayauTopus Ha 75 mecT (c
IIPOEKTOPOM U1l JIEMOHCTpallMM Mpe3eHTalMi IO BCEM TEMaM Kypca), Ul IPOBEIEHUs




MPAaKTUYECKUX 3aHATUN — ayauTropuu Ha 20 MecT.
Jlia TOJIb30BaHUs JEKTPOHHBIMU PECypcaMu HCIONb3yeTCs NepCOHabHAs KOMIIbIOTEpHAas
TEXHHUKa C I0CTyNnoM B VIHTepHeT.

[Ipu BeINmOIHEHUH TAOOPATOPHBIX PabOT MPUMEHSIOTCS CPEICTBA BHIUYMCINUTEIBHON TEXHUKH, HA
KOTOPBIX HCCIEIYIOTCS NpPOrpaMMHBIE MOJEIM MNPUOOPOB U TMPOUZBOAMUTCS IMPOrpPaMMHPOBAHUE
MUKpPOKOHTPOJUIEPHBIX Moaynel. JlaboparopHble pabOThl POU3BOJATCS C MPUMEHEHHEM Y4eOHBIX
CTEHJIOB, BKJIIOYAIOUIMX MHUKPOKOHTPOJUIEPHBIH MOAYJb, MaKeTHYIO IJaTry M HabOp KOMIIOHEHTOB
TS TIpOBeIeHHsI pabOoThI (COCTMHUTENBHBIC IPOBOTHHUKH, pasHooOpa3Hbie C, CBETOAMOABI 1 T.I1.).

12. Unble cBeeHust U (MJIH) MATEePHAJIBI

12.1. Ocobennocmu peanuzayuu OUCYUNIUHBL OJ11 UHBAIUOO8 U JTUY C
0ZPDAHUYEHHBIMU 603MONCHOCHIAMU 300P08bS

Jns  obecneueHust o0Opa3oBaHUS HHBAIWAOB M OOYyYalOIUXCA C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMM  37I0POBbsI  pa3zpalaTrhiBaeTcsl aJanTHpOBaHHas o0Opa3oBaTeibHas MPOrpaMma,
WH/IMBUAYAIbHBIA y4eOHBIN IUIAaH C y4YeTOM OCOOEHHOCTeM MX NCHXO(HU3MYECKOro pa3BUTHS U
COCTOSIHUSI 37J0POBBbSL.

OOyuenue o0yyaromuxcs C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSl OCYIIECTBIISIETCS Ha
OCHOBE 00pa30BaTEIBHBIX MTPOTPAMM, aANTHPOBAHHBIX JIJIs1 OOYUCHHS YKA3aHHBIX O0YJArOIIIXCS.

OOyuenue o oOpa3zoBaTeIbHON MPOrpaMMe MHBAJIMIOB M OOYYAIOIIMXCS C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMM ~ 37I0POBbSl ~ OCYILECTBJISICTCS  (paKyJIbTETOM C  y4€TOM  OCOOEHHOCTEH
NCUXO(HU3UUYECKOTO PAa3BUTHSA, HHIUBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSHUS 370POBbS TaKHX
oOydJaronuxcsi.

YHUBEPCUTETOM CO3JAIOTCS CIIELUAIbHbIE YCIOBHS AJIS MOMYYEHUs BBICIIETO 00pa3oBaHuUs 110
06paSOBaT€HI)HI)IM nmporpamMmmam o6yqafonmxca C OrpaHUYCHHBIMHA BO3MOXXHOCTAMU 310POBbBA.

12.2 3ansiTusi, NpOBOAMMbIC B MHTEPAKTHBHBIX (popMax

O6bem aynuTopHOI
paboTsI
B MHTEPAKTUBHBIX (hopMax dopmbl paboThI
110 BUJAaM 3aHSTHI (4ac.)
Jlexn. | IIpaktnu | JIaGop.

Ne Pazgen, Tema
/1 IUCIAILINHBI

1 OcCHOBHBIE TOJIOKEHHUS H 2 HpO6HeMHaﬂ JICKIHS,
HalpaBJICHUA PasBUTHUA

MUKPOAJIEKTPOHUKHI

2 duznyuecKue UOCHOBBI 2 HpO6HCMHaH JIEKIIHS,
MOJTYTIPOBOTHUKOBOM
MUKPOIJICKTPOHHUKH.
dusznueckue SIBICHHUS U
MIPOIIECCHI B
MIOJTYTIPOBOHUKOBBIX

CTPYKTypax

3 ONEMEHTEI 5 2 paboTa B MalbIx
HOJIyIPOBOJHUKOBOM Ty
MUKPO3IEKTPOHUKHU

4 [TuppoBas u aHamorosas 2 pabora B  MaJbIX
MUKPOIEKTPOHUKA:  Y3JIbI, rpymnm
0JIOKH, YCTpOMCTBA




5 Muxkpomnpoueccopsl 2 paboTa B  MaJbIX
rpyI
6 ITocTpoenue 2 pabota B  MajbIx
MHUKPO3JICKTPOHHBIX rpymm
npubOpoB,  YCTPOMCTB |
CUCTEM
NTOI'O no gAucuMIInHe: 4 8

Cocrasutens (1): Ywuraiino A.W., cT. npenosaBarens

(pamunus, unuyuanst u doadICHOCMb npenodasameis (ei))

Maket pabGoueil nmporpaMmbl TUCIHUILIHHBI (MOIYJIs) pa3pad0TaH B COOTBETCTBHH C MPHUKA30M
Muno6pnayku Poccun ot 19.12.2013 Ne 1367, onobpeH Hay4YHO-METOUYECKHM COBETOM (IIPOTOKOI
Ne 8 o1 09.04.2014 r.) m yTBepkIeH nmpuKka3zoM pextopa ot 23.04.2014 Ne 224/10..

Maxker 0OHOBJIEH ¢ MOMpaBKaMU B YacTH MOJMUCEN Ha TUTYJIBHOHN cTpaHulle, 1.3 mobaBieHa
CTpOKa JUIS yKa3aHWs YacoB, MPOBOAWMBIX B AKTHBHOW M WHTEPAKTHBHOW (opmax oO0yueHwUs,
no6asied m. 12.1 OcoGeHHOCTH peann3alny JTUCIUIUIMHBL 171 MHBAIHUJIOB U JIUI] C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3710poBbs (poTokos1 HMC Ne 6 ot 15.04.2015 r.), yTBEepK/I€H MPUKA30M PEKTOPA.






