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Jluer BHEeceHHS NU3MEHEeHU I

CBenenusi 00 yrBep:KIeHUM:
YTBEp)KJCHAa YUEHBIM COBETOM (haKyJIbTeTa
(mpoTtokon Yuenoro coBeta ¢pakyiabreTa Ne 6 ot 3 .03 .2016 )
Ha 20 16 ron
OnoOpena Ha 3aceJaHUU METOJAMYECKOM KOMUCCUHI

MPOTOKOJ MeTondeckoi komuccun pakynprera Ne 6 ot 18. 02 .2016 )

OnoOpena Ha 3acegaHuu oOecreunBarOIICH Kadeapsl

mporokonn Ne 7 ot 16. 03 .2016 ) M.C.Moxapos (@. U.O. 3ae. xaghedpoii) /

(noonucs)

HN3meHnenus mo rogam:
Ha 2017 200

yTBEpk/IeH (a) YUeHBIM COBETOM (aKyIbTeTa

(mpotokon Yuenoro coeta pakynprera Ne 7 ot 16.03.2017 )

Ha 2017 rox HaGopa

OnoOpeHn (a) Ha 3acelaHUU METOJUYECKON KOMUCCUU

MIPOTOKOJI METOIMYECKOr Komuccuu dakyiabTeTa Ne 7 ot 15.03.2017)
Onobpen (a) Ha 3acemanuu obecneunBatomiei kadenpsr TUMIIN
npotokoa Ne 8 ot 02.03.2017 ) Mosxkapor M.C. (®. N.0O. 3aB. kadenpoii) /

HN3meHnenus mo rogam:
Ha 2018 200
yTBEpk/IeH (a) YUeHBIM COBETOM (aKyIbTeTa
(mpotokon Yuenoro coeta pakynprera Ne 6 ot 15.02.2018 )
Ha 2018 rox Habopa
OnoOpeHn (a) Ha 3acelaHUU METOJUYECKON KOMUCCUU
MPOTOKOJI MeToInYecKor Komuccuu dakyiabTeTa Ne 6 ot 07.02.2018)
Onobpen (a) Ha 3acemanuu obecneunBatomiei kadenpsr TUMITN
npotokoa Ne 5 ot 19.01.2018 ) Mosxkapor M.C. (®. N.0O. 3aB. kadenpoii) /

(moamucek)

(moamucek)



COJAEPXXAHUE

1. [lepeuenp MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO TUCHUILINHE (MOJYJII0), COOTHECEHHBIX C
TUTAHUPYEMBIMU pe3yIbTaTaMUi OCBOCHHUS 00pa30BaTENIbHOM MPOTrpaMMBbl

2. Mecto aucuuriunbl B cTpykType OOII

3. OOvemM nuCHMIUIMHBI (MOAYJIs) B 3a4eTHBIX €IUHHMIAX C YKa3aHHEM KOJMYEeCTBA
aKaJeMHYeCKHX YacoB, BbIIEJICHHBIX HA KOHTAaKTHYIO paboTy oOyuaroluxcs ¢ mnpernojaBaTeseM (1o
BUJIAM 3aHSTHUI) U HA CAMOCTOATEIBHYIO paboTy 00yJaroIIuXCs

3.1. O6BEM TUCIUIUTAHBI (MOJTYJISI) TIO BUJAM yU4eOHBIX 3aHATHH (B Yacax)

4. ConeprkaHue IUCLUUIUIMHBI (MOAYJIs), CTPYKTYpPHUPOBAHHOE 10 TeMaM (pa3zesiaM) ¢ yKa3aHUEM
OTBEJIEHHOTO Ha HUX KOJMYECTBA aKaJeMHUUECKHX YacOB U BUIOB yUECOHBIX 3aHATHIMA

4.1. Pazgensl QUCHMIUIMHBL (MOAYNSA) M TPYAOEMKOCTh IO BHJAAM Y4YeOHBIX 3aHATHH (B
aKaJIEMUYECKHUX Jacax)

4.2. ConeprkaHue OUCUMILIMHBI (MOIYJIS), CTPYKTYPUPOBAaHHOE IO TeMaM (pazaesam)

5. Ilepeyenr yueOHO-METOAUYECKOTO OOECIEUEHUs JJII  CaMOCTOATEIbHONH  PabOoTHhI
oOydaromuxcs 1Mo JUCHUTUTHHE (MOJIYIIIO)

6. @OHJ OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS MTPOMEKYTOUHOM aTTecTalu 00yJaromuxcs Mo
JTUCHUTUIMHE (MOJTYJIIO)

6.1. ITacnopt (hoHIa OLIEHOYHBIX CPEICTB MO JUCITUTUIMHE (MOIYIIIO)

6.2. TunoBbIe KOHTPOJILHBIC 3a/IaHUS WM UHBIE MaTEPHAIIBI

6.3. Meroauueckue MaTepuaibl, ONPECSIONIME MPOUEAYpPbl OLCHUBAHMUS 3HAHUN, YMEHHI,
HABBIKOB ¥ (WJIH) OTIBITA IEATEIBHOCTH, XapaKTEPU3YIOIINX dTarbl (JOPMUPOBAHUS KOMIIETCHITHIA

7. IlepedyeHb OCHOBHOM W JIOMIOJIHUTEILHON YUeOHOU JTUTEpaTyphl, HEOOXOIUMOM M7 OCBOCHUS
JTUCIUILTUHBI (MOJTYIsT)

a) OCHOBHas ydeOHas JUTeparypa:

0) nomosHUTENbHAs yueOHas JuTeparypa:

8. Ilepeuenp pecypcoB MHPOPMAIMOHHO-TEIIEKOMMYHHUKAITMOHHOW ceTn «MHTepHeT (manee —
ceTb «IHTEpHET»), HEOOXOAMMBIX ISl OCBOCHHSI TUCITUTUIMHBI (MO/TYJISI)

9. MeTtoauueckue yka3aHus Jisl 00y4aronuxcsi 0 OCBOCHUIO TUCIUILTUHBI (MOJTYJIS)

10. TIlepeueHbr WHPOPMALMOHHBIX TEXHOJOTHH, HWCHOJb3YEMBIX TIPU  OCYIIECTBICHUH
o0pa3oBaTenpHOTO Tpollecca MO AUCIHUIUIMHE (MOMYJI0), BKJIOYAas IEepeYeHb MPOrpPaMMHOTO
obecriedeHrs: 1 HTHOOPMAITMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH)

11. Omnwmcanwe MaTepHAIBHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW IJIsi  OCYIIECTBICHUS
00pa30BaTeNBLHOTO MPOIIecca MO TUCIUILTHHE (MOIYITIO)

12. ubie cBeaeHus U (MIJIM) MaTEPHAITbI

12.1. OcobeHHOCTH peanu3alii TUCIHUIUIMHBL JJIsi WHBAIUAOB M JIUI[ C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMU 37I0POBbSI
12.2 3ansaTHs, IPOBOIUMBIE B UHTEPAKTUBHBIX (popmax



1. IlepeveHb MIAHUPYEMbIX Pe3yJabTATOB 00yUeHHS M0 JUCHHUIIIIMHE (MOLYJII0), COOTHECEHHbIX
¢ IVIAHUPYEMBbIMH Pe3yJIbTATAMM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
«Ilemarormueckoe oopazoBanue» mo npopuiar «Mudpopmaruka»

B pesynbrate ocBoenuss OOII GakanaBpuara 0Oy4arolIUiics JOJKEH OBJIAIETh CICIYIOUMMHU
pe3yJbTaTaMu 00Y4YEeHHUs TI0 JUCIUTIIMHE (MOIYJTIO):

Koow
KomMnemenuy
uu

PesyabTarsl ocBoenuss OOII
Cooepocanue komnemenyui *

Ilepeuens MIaHNPYyeMbIX Pe3yJIbTATOB
00yuyeHusi 10 TUCHUILJIMHE

TIK-4

CIIOCOGHOCTBIO HCIIONB30BaTh BO3MOYKHOCTH
00pa3oBaTeIbHOM Cpeabl Ul JTOCTHIKCHHS
JHUYHOCTHBIX, MeTarnpeAMETHBIX u
NPEIMETHBIX  PE3yJbTaToB  O0y4YeHHS |
obecrieueHus KayecTBa yueOHO-
BOCITUTATEILHOTO  MpOLEcca  CPeACTBAMU
[PEI0AaBaeMOro IpeamMeTa

3HaTh:

CYIIHOCTh JMYHOCTHBIX, METANPEIMETHBIX H
MPEJAMETHBIX PE3YJIbTaTOB O0YUCHHUS;

MOHATHE  «KAYeCTBO y4eOHO-BOCIIUTATEIEHOTO
HpOLECCay;

OCHOBHBIE XapaKTEePUCTUKU u
hopmMupoBaHuS Oe3omacHoit
00pa3oBaTeNbHON Cpepl;
cnenuuKy o0Imero odpa3oBaHUS W OCOOCHHOCTH
OpraHu3aliy 00pa30BaTEIBHOIO IPOCTPAHCTBA B
YCIIOBUSIX 00pa3oBaTenbHOM OpraHH3aIIH;
OCHOBHBIE TICHXOJIOTO-TIEIarOTHYECKUE MOAXOABI K
MPOEKTUPOBAHHIO u OpraHu3aluu
00pa3oBaTENBHOTO MPOCTPAHCTBA;

CIIOCOOBI IS JOCTIIKEHUS JMYHOCTHBIX,
METalpeMETHBIX M HPEIMETHBIX Pe3yJbTaToB
oOyueHust W oOecmeueHWsi KadecTBa y4eOHO-
BOCITUTATEIBHOTO nporecca CpencTBaMH
MPErNoAaBacMoro y4eOHOro npemMera;
COBpEMEHHBIE TTeAarOrM4YeCKHe TEXHOIOTHI
peanu3au  KOMIIETEHTHOCTHOTO — MHOAXOAa C
YY4eTOM  BO3PAaCTHBIX W WHIMBHIYaJbHBIX
oco0eHHOCTENR 00yJaroImuxcs; METOIbI "
TEXHOJIOTUH HOJUKYJBTYPHOTO,
i depeHInPOBaHHOTO u Pa3BUBAIOIIETO
o0yueHws.

VYmers:

MIPUMEHSTH COBpPEMEHHBIE o0OpazoBaTenbHbIC
TEXHOJIOTUH, BKIIIOYasi WH(POPMALMOHHBIE, a TaKXkKe
mudpoBele  00pazoBaTeNbHBIE  pecypehl  JUIs
JNOCTIDKEHUsS. JIMYHOCTHBIX, METallpPeIMETHBIX |
HPEIMETHBIX Pe3YJIbTaTOB 00y4YeHHUS;
pa3pabaThiBaTh W PEATU30BBIBATH MPOOJIEMHOE
oOydYeHHe, OCYIIECTBISATh CBS3b OOYUYCHHUS IO
npeaMery  (Kypcy, mporpamme) ¢ IPaKTHKOH,
00CyXIaTh ¢ 00YyYaIOIMMHUCS aKTyaJIbHbIE COOBITHS
COBPEMEHHOCTH;

pa3pabaTbiBaTh ¥ PEAIN30BBIBATH  IPOTPAMMBI
pa3BUTHS YHHBEPCAIbHBIX yUeOHBIX JEHCTBHH,
00pa3LoB ¥ IEHHOCTEH COLMAIBHOTO TIOBEICHHS;
NOAJICPKHUBATE B JIETCKOM KOJUICKTHBE [EJOBYIO,
IpyXenroOHyro  atMocepy Ans  oOecredeHus
OezomacHOil  pas3BuBarolIell  0Opa3oBaTeNbHON
Cpelbl.

CITOCOOBI
pa3BUBaroIICH

CIIK-2

Crioco0eH  HCIIONB30BaTh  MAaTEMAaTHYECKHH
armnapar, MeTOJIOJIOTHIO TPOrPaMMHUPOBAHUS 1
CO-BPEMCHHBIC KOMITBIOTEPHBIE TEXHOJIOTHH
VISl pean3aliyl aHAJIMTHYECKHX M TEXHO-
JIOTHYECKUX penieHui B obmactu
IIPOTPaMMHOTO obecrieueHus u
KOMITBIOTEpHOW 00pabOTKH HH(POPMALUU

3HaTh:

METO/IBI u MPUEMBI
ANTOPUTMHU3AIINH 33/1aY;
CHHTaKCHC SI3BIKOB MIPOrpaMMHUPOBAHUS
(Anropurmuueckuii si3b1k, Basic, Pascal, Python, C,
Java, Prolog, Lisp), 0COOCHHOCTH
MpOrpaMMHUPOBAHKMs ~ HA  BBIODAHHOM  SI3BIKE,
CTaHJAPTHBIC OubIMoTeKH SI3BIKA
IPOrPaMMHUPOBAHNS,

hopmanmzauu u




CTPYKTYPBl JaHHBIX W  QJITOPUTMBI  pEIICHUS
TUIIOBBIX ~ 3a/a4, 00JacTM M  CIOCOOBI WX
MPUMEHEHNS;

METOJI0JI0TUH pa3paboTrku MPOrpaMMHOT0
obecrieueHus;

TEXHOJIOTUH IPOrPAMMHUPOBAHNS;

METOJIBI M TIPUEMbI OTIAJKH IIPOTPaMMHOIO KOJa,
OBl W (GopMmatel cooOmeHuit 00 ommoKax,
TpeTyPexICHNH;

YMmers:

UCIIONIb30BaTh METOJIbI M TPHEMBbI (pOpMaTTH3ALUN U
ITOPUTMHU3AIIMHU TTOCTABIICHHBIX 33]1a4;
UCIIONB30BaTh  (DYHKIMOHAJBHBIE  BO3MOXKHOCTH
KOMIIMJIATOPOB, ~TPAHCIATOPOB, OTIAAYUKOB U
WHTETPUPOBAaHHBIX  Cpex  pa3pabOTKH  JuIs
HAaIMCAHUS U OTJIaJKU IPOrPAMMHOIO KO,
MIPUMEHSTh CTaHAapTHBIC AITOPUTMEI B
COOTBETCTBYIOLINX 00JIACTSIX;

MPUMEHSTh BBIOpPaHHBIE S3BIKH ITPOTPAMMHPOBAHUS
JUIsl HAITCaHMs IIPOrPaMMHOTO KOJIa;

UCIIONB30BaTh BEIOpaHHYIO cpeny
OpOrPaMMHUPOBAHMS M CPEINCTBA  CHUCTEMBI
yIpaBJeHUs 0a3aMu TaHHBIX;

BBIBISITH  OIIMOKM B MPOrPAMMHOM  KOJE,
NPUMEHSTH ~ METOABl W TIPHEMBl  OTJIAAKH
POrpaMMHOTO Ko/a, MHTEPIPETHPOBAThH
coo011eHNs 00 OMmUOKaxX U MPerynpeKICHUS;

2. Mecro nucuumianHabl B ctpykrype OOII 6akanaBpuara

HucuunnuHa  «OCHOBBI  MHUKPOIJIEKTPOHUKH»  OTHOCHTCS K  BApUaTUBHOW  4acTH
npodeccuonanbHoro nukia gucuumuinH (b3.B./1B.9).

IL]'DI OCBOCHHSA OUCHUITIIMHBI «OCHOBEI MUKPOS3JICKTPOHUKW) CTYACHTHI UCIIOJIB3YIOT 3HAHUS,
yYMEHHSI, HaBbIKH, C()OPMUPOBAHHBIE B TpOIlECCe M3yUeHHUs MpeAMeToB «TeopeTHuecKkue OCHOBBI
uHpopMaTUKNY», « DUNKAY.

OcBoeHre NaHHOW IUCUUILIAHBI SBJISIETCST HEOOXOAMMOW OCHOBOM I TOCIEIYIOIIETO
M3yYeHUs TUCIUIUIMH BapUAaTUBHON YacTH MPO(PECCHOHATBHOTO IUKIIA.

JucruminHa (MOIyJib) u3y4daeTcss Ha 2 Kypee (ax) B 3 cemectpe.

3. O0beM OMCHUIUVIMHBI (MOAYJS]) B 3a4eTHBIX €IMHUIAX € YKa3aHHeM KOJIHYecTBa
aKaJeMHYeCKHX YacOB, BbIICJEHHBIX HA KOHTAKTHYI paldoTy oOydamommuxcsa ¢
npemnojaBareeM (10 BUJAM 3aHATHII) U HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IMXCs

OO6mas Tpy10eMKOCTh (00bEeM) TUCIUIUIUHBI (MOYJIsl) COCTAaBIsAeT 4  3a4eTHBIX SAMHHII
(BET), 144 aKaJIeMHYECKUX YacoB.

3.1. O0vém oucyunaunvt (M00y1:) nO 6UOAM Y4eOHBIX 3aHamull (8 yacax)

Bcero yacos
T — s OYHOM | mid SaOIEHOﬁ
(bopMBI /OYHO-3209HOM
00yueHus dhopmbl 00yUeHUS
OO01mas TpyA0eMKOCTh JTUCITUTUTHHBI 144 144
KonraktHas paboTta oOydaromuxcs ¢ npenojaBarenaem (o 36 10
BHJIaM y4€OHBIX 3aHSATHI) (BCETO)
AynuropHas pabota (Bcero**): 36 10
B T. UUCJIE:
Jlexknuu 18 4
CemuHapbl, IPAKTUYECKUE 3AHITHS
[IpakTUKyMBI
JlabopaTopHbie pabOThI 18 6




Bcero uacos
O0béM TMCUUIINHBI A OYHOH | A1 3a0‘3H0ﬁ
dhopmbl /0YHO-3209HOM
o0yueHwus bopmbl 00yUeHHUS
3aHsTHSA B UHTEPAKTHUBHOU hopme 12 2
BueaynuropHas pabota (Bcero**): 72 125
B Tom uncre, nHauBUAyanbHas paboTa 00yUYaronuXcs ¢
IpEenoaBaTeeM:
KypcoBoe npoektupoBaHue
['pynmnoBasi, *HAUBHIyalIbHASL KOHCYJIBTAIMS U UHBIE BUJIbI
y4eOHO eATeTbHOCTH, IPEAYCMAaTPUBAIOIINE TPYIIIIOBYIO
WIM UHIUBUAYATbHYIO0 paboTy 00y4aroImuxcs ¢
npernojaBareaeM
TBopueckas pabota (3cce)
CamMocTosTenpHas paboTa o0ydaronmxcs (BCero) 72 125
Bun mpomMexyTouHo# arTecTanuu odydaromerocs (3a4et / Ok3aMeH, 36 Ok3ameH, 9
9K3aMeH)

4. Conepkanve AUCHUIIMHBI (MOXYJIsl), CTPYKTYPUMPOBaHHOEe MO TeMaM (pa3iejiam) ¢
yKa3aHHEeM OTBEJIEHHOr0 HAa HHUX KOJMYeCTBA aKAJeMHUYECKHX YacOB U BHIOB Y4eOHBIX
3aHATHI

4.1. Pazoenvl oucyunaunvt (M00yns) u mpyooemMKoCHb RO 6UOAM Y4eOHbIX 3anAmuil (6
axkademuueckux uacax)
0J151 OYHOU hopMmbl 00YUEeHUA

O0mas | Buabl yueOHbIX 3aHATHH, BKJIKOYAS
TPYA0EéM CaMOCTOSITEILHYIO PadoTy
KOCTh 00y4arouuxcs U TPyA0eMKOCTH (B
(vacax) yacax) DopmMbl
e Pasien ay/IUTOpPHbIE CaMoCTOsI- TeKylIero
yuyeOHbIe 3aHATUSL | TeJbHAs KOHTPOJIA
n/n JUCHUILINHBI
pabora ycrneBaemMocT
BCEro JIEKIMH | CeMHHAapPBbI, | 00y4alo- "
NPaKTH- |LHXCH
yecKkHne
3aHATHSA
1. OCHOBHBIC  IIOJOXKCHUS H | |2 2 - 10 Tecr, YCTHBIﬁ
HarpaBJICHUS pa3BUTHUS onpoc
MUKPOIJICKTPOHUKHU
2. Duznyeckue _ OCHOBRI 16 2 2 12 Tect, ycTHBIN
MOJTYTIPOBOJHUKOBOM ompoc
MUKPOIJIEKTPOHUKH.
buznueckue  SABICHUS U
MPOIECCHI B
MOJTYTIPOBOJHUKOBBIX
CTPYKTypax
3. | DmemeHTsI 5 18 4 4 10 Tecr,
HOJTYTIPOBOIHUKOBOM nabopatop-
MUKPOIJIEKTPOHUKH
Has paboTa
4. | lludposass u  amamorosas | 20 4 4 12 Tecr,
MHKPODJICKTPOHHUKA: y3JIbI, naBopatop-
0JIOKH, YCTpPOMCTBA
Has paboTa
5. | Muxpomporeccopsr 18 4 4 10 Tecr,
naboparop-
Has paboTa
6. | Iloctpoenue 17 2 4 11 Tecr,




Oo0mast | Buabl yueOHbIX 3aHATHH, BKJIKOYAS
TPYA0EM CaMOCTOSITeJILHYIO PadoTy
KOCTh 00y4aoIMuXCca U TPYA0EMKOCTH (B
(vacax) yacax) DopmMbl
ay/IuTOpPHbIE CaMoCTosI- TeKyLero
Ne Pazgen ya p yim
yueOHbIe 3aHATHS | TeJbHAA KOHTPOJIA
n/n AUCHUTLTHHBI
padora ycneBaeMocCT
BCEro JIEKIMH | CeMHHAapPBbI, | 00y4alo- "
NPaKTH- |LHXCS
yecKkHne
3aHATHSA
MHUKPORJIEKTPOHHBIX naboparop-
npubOpoB,  YCTPOHCTB  H Hast paboTa
CUCTEM
0115 3a04HOU (0UHO0-3A0UHOIL) hopmbl 00OYUEeHUA
Oo0masi| Buabl y4eOHBIX 3aHATHI, BKJIIOYAs
TPya0é CaMOCTOSITEIbHYIO padoTy
MKOCTH | 00y4aruuxcs U TPyA0eMKOCTb
(wacax) (B yacax) ©opmet
Ne Paznen TeKylero
ayIuTOPHbIE caMoCTosITe
n/n AUCHUTLINHBI KOHTPOJIst
ydyeOHbIe 3aHATUSL  |JbHAS
ycrneBaeMoCcTH
BCEro | JIEKIMH | CeMHUHAPHI, pabora
NpaKkTHYecK |00yvaromux
e 3aHATHA |CH
1 OCHOBHEBIE ITOJIOKEHUS U | 2] 1 - 20 Tecr, yCTHLIfI
HaMpaBJICHUSI Pa3BUTHS onpoc
MHUKPORJICKTPOHUKHI
2 duznueckue OCHOBHI | 22 1 1 20 Tecr, YCTHBIH
MOJIYTIPOBOTHUKOBOM orpoc
MHUKPOIJIEKTPOHUKH.
bu3uYeCKUe SBICHUS U
MIPOIIECCHI B
MOJIYITPOBOTHUKOBBIX
CTPYKTypax
3 ODJIeMEHTBI . 24 1 2 21 Tecr,
MOJTYTIPOBOTHUKOBOM naBopaTopHas
MUKPO3JIEKTPOHUKH
paboTa
4 [udposas u anamorosas | 24 1 1 22 Tecr,
MHUKPOSJIEKTPOHUKA: naopaTopHas
Y3JIBI, 0JI0KH, a6oTa
YCTpOHCTBA p
5 Mukpomnporeccopsl 22 1 1 20 Tecr,
nabopatopHas
pabota
6 | Hoctpoenue 22 1 1 20 Tecr,
MHUKPOIJIEKTPOHHBIX nmaBopaTopHas
npubOpOB, YCTPOUCTB U
pabota
CUCTEM
4.2 Cooepicanue oucuyuniunvl (Mooyns), CMpyKmypupoeanHoe no memam (pazoenam)
Ne | HammeHoBaHue pa3aesa
Conep:xanue
n/n JUCIMTIJIMHBI

Cooepoicanue 1eKyuoHHo20 Kypca

|OCH0BHBIe TIOJIOKCHUS 1 | Otanbl  pa3BUTUS  ANEKTPOHUKH. OCHOBHBIE TMOJIOKEHHUS U




n/n

HaumenoBanmue pasaesa
JTUCIHUIIINHLI

Conep:xanue

HaIlpaBJICHUS Pa3sBUTHUA
MUKPOIJICKTPOHUKHU

IPUHLMIBL  MUKPORJIEKTPOHUKH. Hcropus pas3Butus
MUKPOJIEKTPOHUKH.  DakTophl,  ONpEAeNsIolUe  pa3BUTHE
MUKPO3JIEKTPOHUKH. Knaccupukanus U3JIEIUN
MUKPOJIEKTPOHUKH.  COBpPEMEHHBIE  HANpaBICHUS  pPa3BUTHUSA
MUKPOJIEKTPOHUKH.

duzuueckue OCHOBBI
MOJTyTIPOBOTHUKOBOM
MHUKPORJIEKTPOHHUKHU.
¢dbusnueckue SBICHUS U
MIPOLIECCHI B
MOJTYTIPOBOTHUKOBBIX

CTPYKTypax

OO6mue cBeaeHuss o modynpoBogHukax. CoOcTBeHHas WU
IpuMecHas NpoBOAUMOCTb. OCHOBHBIE 1 HEOCHOBHBIE HOCUTEIHU
3apsga.  CratucTMKa — MOJBMXKHBIX — HOCUTENEM  3apsna.
Kunernueckne mnpoueccel B IOJYyIPOBOJHUKOBBIX CTPYKTYypax.
[ToBepxHOCTHBIE MpPOLIECCHl B MOIYIMPOBOAHUKOBBIX CTPYKTypax.
®u3uka MpoLEcCOB B p-N-NIEPEXOAE NPU OTCYTCTBUU BHEILHETO
nossi. KoHneHTpamysi moaBMXHBIX HOcHTenel 3apsna. JAuddysus.
Ilepexon HocuTened 3apsaa depe3 p-n Mepexoi. 3anmuparoliui
cinoit. llorennmaneuerii Oaprep. Pusznka mpoLeccoB B p-n-
nepexojae Npu Haduuuu BHemHero mnois. Jpei¢d Hocutenei.
W3menenne BBICOTHI mOTeHUMalbHOro Oapbepa. Ilpouecc
IepeHoca HOCHUTENIEH 4epe3 p-n-nepexoi. 3aBUCHMOCTb MEXAY
NOJIHBIM TOKOM 4Yepe3 p-n - TMepexo] M MPHIOKEHHBIM
HaIpPSKEHUEM.

DJIeMEHTHI
MOy TIPOBOAHUKOBOM
MHUKPOIJIEKTPOHUKH

Curnain, ero napopmaionHas cyTtb. CUTHaIbI aHAJIOTOBBIE U
nudposbie. CUTHAJIBI B CUCTEMaX aBTOMATUKU U BBIYUCIUTEIBHOM
TexHukd. Lu¢poBble curHanmel: mepenagbl U HUMIYJIbChl. CXEMbI
npeobpazoBanuss  curHaioB: RC-menu, JIUOIHBIE — KIIIOYH,
TPaH3UCTOPHbIE  KIIOYM Ha  OUIMOJSAPHBIX  TPaH3UCTOpAX.
Kpurepuit HACBIILICHUS. TpaH3ucTopHbIe KJIIOYH Ha
YHUNOJISIPHBIX TpaH3ucTOpax. Peanusarus 0a30BbIX JIOTHYECKUX
¢yHkuuid. TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA U €€ peanu3anus
Ha TTJI, TTJIO wu KMOIl-ctpykrypax. beicTpoaeiicTBue
JIOTUYECKUX 3J1eMEHTOB. Cepuy MHTErpalIbHBIX cXeM. Tpurrep kak
s7eMeHT namatu. RS-tpurrep, cunxponusupyemsiii RS-tpurrep,
D-tpurrep, JK-tpurrep. KomOunupoBanusie RS- u D-tpurrepsi,
RS- u JK-Tpurrepsr.

udposas u ananororas
MHUKPO3JIEKTPOHHKA:
y37IbI, OJIOKH, YCTPOHCTBA

V3nel 1MGpoBol AnekTpoHUKU. Jlemmdparopsl, mmdpaTopsl,
MYJIbTUIUIEKCOPBI, JeMyJIbTHILIEKCOpbl. Cymmaropsl. [IpuHimn
IIOCTPOEHUs] MHOTOpa3psiiHbIX cymmaropoB. AJIY. VcerpolicTBa
namatu komnetorepa. Kimaccudukanus 3anoMuHaONMX yCTPOUCTB
(3Y). Oneparusnbie 3Y cratnueckoro (SRAM) u nuHAMHUYECKOTO
(DRAM) Ttunos. IlpuHUMIBI T[OCTpOEHHS MAMATH OOJBLION
Pa3psSAHOCTH U aJIPECHOrO MPOCTPAHCTBA M3 MHTETPAIBHBIX CXEM
NC RAM. CrpykrypHas cxema 3allOMHMHAIOIIETO YCTPOMCTBa
(3Y). YcrpoiicTBa namsatu KommbioTepa. [IpuHIUOBI 3amucu u
XpaHeHus HHGOpMaIHUH.

Muxkporiporeccopbl

Muxkponpoueccopsl. Mctopus pazsutus. OnHokpucrtanbasie MII.
TakToBas 4acTOTHI U MPUHIUIBI TOTAKTOBOW peayin3allui KOMaHJ,
MHUKpoKoMaHbl. Peannzauus ¢pynkuuu MII: Beibopka KoMaH[ U3
onepatuBHOro 3Y, JIEKOAMPOBAHWE KOMAaH], BBINIOJHEHUE
olepalnui, ynpaBjieHue MepechbUIKON HHPOPMAIMKA MEKIY CBOUMHU
BHYTPEHHHMH PETUCTPAMH, OIEPATUBHOM  MaMATHIO "
nepuepuiiHpIMU  yCTpoiicTBamMu,  00paboTKa  MpepbIBaHUH,
YIIPaBJICHUE Pa3IUYHBIMU ycTpoiicTBaMH KoMmmbloTepa. Pabora
MHKPOIPOLIECCOPAa € BHEUIHUMM  yCTpoWcCTBaMH. I[IpuHUIMIBI




HaumenoBanmue pasaesa

Conep:xanue
n/n JIMCIMILIAHBI
MHUKPOJJIEKTPOHHON ~ CHCTEMO- M CXEMOTEXHUKH.  Mojenb
MHUKPOKOMITHIOTEPA. OcCHOBHbIE TEHICHI[UN pasBuTHs
YHHBEPCAJIBHBIX MUKPOIPOIECCOPOB. MUKPOKOHTPOJLIEPHI.
6 IToctpoenne Knaccupukamms UMC. IMomynpoBogaukossie UMC. Ilnenounsie
MHKPOSTCKTPOHHbIX u rubpuaasie UMC. Bonbiie HWHTErpajgbHbIE MHKPOCXEMBI

puOOpPOB, YCTPOWUCTB U
CUCTEM

(CBUC). OcobeHHOCTH TEXHOJOTHH W MeToabl co3manus bUC u
CBUC. Croco6s! 3amutel UMC. Kauectso UMC. HanexnocTs
NUMC. NUmutaniioHHBIE METOJBI OIICHKU HaJCKHOCTH MapaMeTpoB
NMC. UMC nans pemieHMs TMIIOBBIX 3a7ay cOopa MHGOpMaALMU U

Tembt 1ab60pamopHvLX 3aHAMUU

YIPABJICHMUS.

1 Dusnueckue OCHOBBI | VccneioBanue UHTErpUpyroniel u quddepenrmpyrommein RC-uenw,
NOIyHNPpOBOAHUKOBOU OUOJIHBIX Kitoueil. MccienoBaHue TpaH3UCTOPHOIO KIIOYa Ha
MHUKPOSJICKTPOHHIKH. OUIIONISIPHOM U TI0JIEBOM TPaH3UCTOpaXx.
¢dbusnueckue SBICHUS U
MIPOLIECCHI B
MOJTYTIPOBOTHUKOBBIX
CTPYKTYypax

2 DneMeHTBI . HccnenoBanue re€HepaTopoB Ha HcC. HUccaenosanue
THOJTYIIPOBOTHUKOBON onnosubparopos Ha WUC. Uccnenopanue RS-tpurrepos na UC.
MHKPOSTICKTPOHHIH HccnenoBanue CcXeMbl YCTpaHEHUS e0e3ra KOHTAKTHBIX

yeTp Aap
naTyukoB nmHpopmammu Ha 6a3e RS-Tpurrepa.

3 DJeMeHTBI . HccnenoBanue pabotsl koMOMHUpOBaHHOTO RS- 1 D-Tpurrepa na
TOJTYIIPOBOTHUKOBON 6ase MC. Uccnenosanue paboTsl KoMOuHUpoBaHHOTO RS- 1 JK-
MHUKPOICKTPOHIIH tpurrepa Ha C. UccrnenoBanne peBepcuBHbIX cyeTuynkoB Ha HC.

Uccnenoanne wmHoropaspsiaHbix cuerunkoB Ha WC cpemgneit
CTEHICHU MHTETpaIuu. UccnenoBanue YHUBEPCAIbHBIX
casuraronux peructpos Ha MC. MccnenoBanre MHOropas3psIHbIX
peructpoB Ha UC cpenneit crenenu uHTerpamuu. McciegoBanue
nosHoTo 3-BXogoBoro aemmdparopa Ha WC. HccnemoBanue
nemmdparopos Ha VIC.

4 Hudposas u ananorosas | Mccnenosanne mmdparopa 8 - . IIpeobpazoBaTendt KoOJIOB.
MHKpOSJICKTPOHUKA. HccnenoBanue 4-pa3psaHOro celeKTopa-MyibTUILIekcopa 2-1.
y3J1bl, OJIOKH, yCTPOUCTBA .

N3ydenue cpencts orodpaxenus uHpopmamuu. CBETOIMOTHBIN
CEeMHUCErMeHTHbIN uHaukarop. CpenctBa ynpasienus uMm Ha HC.
UccnenoBanue 3VYIIB cratnueckoro tuma Ha MC. Uzyuenue
paboThI OJIHOPA3PSAHOTO nporpamMmaropa. 3aHeceHue
UHGOpPMAINH U UCCIIEI0OBaHNE pabOTHI MOCTOSTHHOTO 3Y.

5 Hudposast 1 aHanorosast | Mccienosanue oJHOPA3PAIHOTO MOTYyCyMMATOpa M CyMMAaTopa Ha
MHUKPOSJICKTPOHHIKA. UC. Uccnenopanue paboTl MHoropaspsaueix AJIY ma UC
y371bl, O710KH, yCTpOHCTEA CpEIHEN CTENEHW UHTETPAIUH.

6 Mukpomnporeccopsl Uccnenoanue paboThl MUKpOKoHTpoiuiepa AVR,

nporpammupoBanue AVR-npoueccopa.

7 Muxkporporieccopst N3yuenue aHasoro-1u@poBoro npeoOpazoBaTes
MuKpokoHTpoiepa AVR ATmega. YnpaBieHue BHEUIHUMU
ycTpoiictBamu [IIMM-curnanamu.

8 Ioctpoenue [TocTpoeHue 3NEKTPOHHBIX NPUOOPOB, YCTPOWCTB M CHCTEM Ha
MHKPO3JICKTPOHHBIX CpPEICTBAaX MUKPODJIEKTPOHHMKH. Pacyer, MOHTaX U UCCIENOBAHUE
NpHOOpOB, | YCTPOIHCTB 1 MHUKPOIIPOLIECCOPHOTO (poTOpEe.

CUCTEM

9 Ioctpoenue MoHTax 1 HaCTPOMKa JJIEKTPOHHBIX 4acOB. MOHTaXX U HacCTpONKa

MHKPOSJICKTPOHHBIX aBTOMAara yIpPaBJICHUS OCBEIIEHHOCTHIO. MOHTaX M HACTpOWKa

puOOpOB, YCTPOWUCTB U
CHCTEM

CHUCTeMbl Tmepenaud uHpopManuu 1o  HHPpPaKpacHOMY |




Ne | HammeHoBaHue pa3aesa

Conep:xanue
n/n AUCHUILTHHBI

paaroOKaHally CBA3H.

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 oOOecCHeYeHHUs] IS CAMOCTOATENbHOH PadoThI

00y4aromuxcs no JMCUMILINHE (MOAYJII0)
Tembl 11 pedepaToB ¥ MUKPOTIPOCKTOB

1. I'u6pugasie UMC, ux KOMIOHEHTHI TEXHOJIOTHH H3TOTOBJICHHS.
2. InpnexTpuueckre IIeHKH U UX PUMEHEHHE B MUKPOAJIEKTPOHUKE.
3. TexHOIOTUYeCKHe OCHOBBI OJYIPOBOJHUKOBONH MUKPOAIIEKTPOHUKH.
4. TexHOIOTUYECKUE OCHOBBI TNICHOYHOM MUKPOIIEKTPOHUKH.
5. Coopka u 3anmura UMC u BUC.
6. MeToibl UCTIBITAHUI UHTETPATBHBIX MUKPOCXEM.
7. BcTpoeHHbIe cpeAcTBa JUArHOCTUKHU M OTJIAIKU B MUKPOIPOIIECCOPHBIX CUCTEMAX.
8

. MEMS-ycTpolicTBa 1 UX TPUMEHEHUSI.

6. @oHI OLEHOYHBIX CPEIACTB /Js TMPOBEIEHHS TMPOMEXKYTOYHOH aTTecTalUH
00yYAKOIIUXCH M0 JTUCHHUIITIMHE (MOTYJIIO)
6.1. Ilacnopm ¢honoa ouenounvlx cpeocme no oucyuniune (Mooyio)

Ne | KonTtponupyemsie pazaensl (Tembl) | Kon KOHTPOJUPYEMOI | HAMMEHOBaHUE
/11 | JACIATLIMHEL KOMIETeHIMU™* (WU €€ 4acTh) OILICHOYHOTO
(pe3ynbTathl 1O pasjaesam) CpeJIcTBa
1. | OCHOBBI MUKPO3JIEKTPOHUKU I1K-4, CIIK-2 Tecr,
nmabopaTopHas
pabota

6.2. Tunoevie KORmMpoOILHbIE 3A0AHUA UNU UHbIE MAMEPUATbL

6.2.1. Dx3amen

1) membl mecma

1. IIpoBOAHUKY M U30IATOPBL. DIEKTPUUECKUN TOK, TEPMOIIEKTPOHHASI IMUCCHUSI.
. HanpsbxeHme, cuita TOKa, CONPOTHUBIICHUE.
. Pesucropsl. [locnenoBarensHoe U NapajuIeIbHOE COEINHEHUE PE3UCTOPOB.
. IloCTOSIHHBIN U NTEpEMEHHBIN TOK. J[eHCTBYIOIIEE 3HAUECHNUE IIEPEMEHHOIO TOKA.
. [lonynpoBoaauky. Tumsl MosynnpoBOHUKOB. TOKH B OJIYyIPOBOJHUKAX.
. P-n-niepexon.

. [lomynpoBoaHuKOBbIE T101bI. CTAOUIUTPOHEI.

00 N N L B WLWN

. IlomympoBotHMKOBBIE TpaH3ucTOphl. Koadduiment ycunenus.
9. TpaH3UCTOPHBII YCUIHUTED.

10. MynbTHBUOpATOD.

11. JIBonuHas cucrema cuucienus. L{upposas anexTpoHuka.

12. Jlornueckue snemeHTE «HE», «», «AJINy», «Uckmouaromee UJIN.



13. Tpurrepsi.

14. MynabTHILIIEKCOPHI, feMyIbTuILiekcopsl. [ludparops! u nemudparopsl.

15. CemucerMeHTHbIE HHANKATOPBHI.

16. PaguooanexkTponHas anmapatypa. MUKpOMUHHUATIOPU3AITHSI.

17. OCcHOBHBIE KOMIIOHEHTHI IEPCOHATBLHOTO KOMITbIoTepa. [IIMHHAsA apXUTEeKTypa.
18. Muxkpomnporieccopsl, ux 6sictpoaeiictsue. AJIY. Conpoueccopsl.

19. OnepatusHoe 3V.

6.2.2 JlabopaTopHas padora
1) JlabopartopHas pabota - oOpaserr

1. Ymenue ungopmayuu c ananoeo6o2o 6xoda u nepeoava Ha nocieoosamenvuviti nopm. Kak u
6onpmmHcTBO Apyrux MK, ATmega ocHalleHsl OJHUM WIM HECKOJBKHMH YHHMBEPCAIbHBIMHU
aCMHXPOHHBIMHU TocnenoBateabHbIMU npuemonepenataynkamu (UART). UART oOsuHO nMmeeT nBe
muann («Rx» - mpuem, «Tx» - mepemada) Mo KOTOPBIM nociedogamenvHo (OUT 3a OUTOM) C
MpEeABAPUTENILHO 33aJIaHHON CKOPOCTBHIO Tepenaercs U npuHuMaetcs uadopmamusa. B Arduino UNO
(u ero kmonax) suHu UART BwiBenieHsl Ha nudposbie nmoptsl 0 v 1, M mapamienbHO K HUM
noakiaoueH Moct Ha wmumHy USB, mno3pomstonmii nporpammupoBatb MK ¢ momomisio
MEPCOHATBHOTO KOMIIbIOTEpa M TepenaBath AaHHbie Mexay MK u IIK mpu paborte mporpamMmer
MHUKPOKOHTPOJIIEPA.

USB-moct Ha Arduino co croponsl IIK mnpeacraBisercs B Buie «BUPTYaJIbHOIO»
MIOCJIE0BATENBHOIO MOpTa ¢ ompeaeneHHbIM HomepoM (COMI1, COM2 wu t1.a1.). OH MOXer
UCIIOJIb30BAaThCS  JIIOOBIM  MPOrPaMMHBIM — OOECIIEUYEHUEM, NOJIEPKUBAIOLIUM  paboTy ¢
NOCJIEI0BATENbHBIM MOPTOM. [l HEmocpencTBEHHOro OToOpaXkeHHs OailToB, MPUXOIAINIMX OT
Monyns Arduino, ¥ mepeaayd Ha Hero MHGOPMALUU C KJIaBUATYpbl KOMIIbIOTEpA CIYXKHUT OKHO
«MOHHUTOpP NOpPTa», BHI3BIBAEMOE HAKATHEM Ha COOTBETCTBYIOLIYIO KHOIIKY HA MAHENIH yNpPaBICHUS
cpensl Arduino.

/lna evinonnenus 3a0anus nompeoyromces:

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

5v

Coeounumenvhvle npoBOOHUKU.
Cobepume  credyrowyro  yenb,  USMEPAIOWYIO  CMENEeHb

0CBeWeHHOCMU U NepPedarwyro «colpvley (He KainubposanHvie) OaHHbIe

Ha Komnviomep. lIpu  U3MEHEHWH  OCBEIIEHHOCTH  MEHSETCSH Photocell
MPOBOANMOCTE (HOTOPE3UCTOpPa M, COOTBETCTBEHHO, HAIMPSIKCHHE Ha
koHTakTe A0, TOAKIIOYEHHOTO K CpEIHEeW TOYKEe JEIUTENs
HampsDKEHUs, O00pa30BaHHOTO (OTOPE3UCTOPOM U TMOCTOSTHHBIM
pesucropom Ha 10 kOm. Ilpu HEoOXonuMOCTH, (HOTOPE3UCTOP MOXKET Resistor (10K ohm)

OBITh 3aMEHEH Ha TEPMOPE3UCTOp WM 000N apyroit mpubop c



MepEeMEHHBIM COTIPOTHBIICHUEM.

3aepysume ckemu «01. Basic — AnalogReadSerialy. IIpu nactpoiike MK (pyHkuus setup)
KomaHnou Serial.begin(9600) wHuMHupyercss paboTa ¢ MOCIEIOBATENbHBIM IOPTOM Ha CKOPOCTH
9600 Owut/cex. Jlamee B CKeTYe MOXKHO HCIIOJIb30BaTh KOMaHIYy Serial println, BBIBOISIIYIO
nH(pOpPMANHIO HAa TIOCIIEOBATEIILHBII TTOPT.

IIposepvme pabomy cxemvl, Hacmpoume KoOMGBOPMHbIU UHMEPBAT nepeoayu UHDopMayuu.

2. lupomno-umnynvcruas

mooynayus (LLIUM, PWM —

HIGH (5 volts) s
Pulse-Width Modulation). LW 0mte) o I I I | I I I I 0.5V

o 102
Tpexysemuwiii c8emoouoo. :

[pu 81501
HIGH (5 volts) i
Moaynupyercs  (M3MEHSIeTCsl) | | | | | | | | 2.5V
LOW (0 voles) = X
CKBAJICHOCTb  TIPAMOYTOJILHBIX S0

nMIynbcoB. Ilpu ckBaxkHOCTH LO%
HIGH (5 volts) m—

50% (uma 0,5) wuMIyabCHI, I " " " |

o LOW (0 volts) =i 45Y
CIIeyIoIlie C OIpeAeIeHHON 90%
4acTOTOW HMEIOT KBaJIPaTHYIO
¢dbopMy U ycpeHEHHOE 3a MepHo/ 3HAUeHUE HANpsHKEHHs Takke paBHoe 0,5 OT ero MakCHMMalbHOM
aMIUIUTY1bl. MI3MeHeHne CKBa)KHOCTH HCIIOJIb3YETCS MPH YIPaBICHUH HEKOTOPBIMHM YCTPOHCTBAMU
(Hampumep, CepBONPUBOJAMH), a TaKXKe JaeT BO3MOXHOCTh BBIJAYM MNEPEMEHHBIX CHTHAJIOB C
pa3HbIM JIEHCTBYIOIIMM 3HAYEHHUEM HAMNpsOHKEHHs, YTO MOXKHO UCMOJIb30BaTh JJs MHTaHUSA,
HarnpumMep, CBETOIMOI0B, IPOTPAMMHO YIPABJISISL APKOCTHIO UX CBEUCHHUS.

Ha pucyHnke mokasaHbl Tpu pa3iUyHble CKBaAXKHOCTU U YCPEIHEHHbIE 3a MEPUOJ 3HAUEHUS
nencTBytomero HampspbkeHus. B moaynax Arduino UNO (m ux KiIoHax) uMeercs 6 JIWHUH,
ciocoOHbIX BblgaBaTh LIMM-curnan. Ot1o nugpoBbie nopTsl ¢ Homepamu 3, 5, 6, 9, 10 u 11.
[Iporpammuoe  ymnpaBienue  IIIMM  ocymectBiusiercss  KoMaHnol  analogWrite(<nomep
nopma>,<cKeaxcHocms>>), rae ckBaxxHocTh oT 0 10 100% koxupyercs unciaom ot 0 1o 255.

/lna evinonnenus 3a0anus nompeoyromces: ./ _\

1) Mooynv Arduino c¢ maxemnou niamou; 2) 3enewviil uau KpacHwiii
c6emoouoo; 3) Pezucmop 330 Om; 4) Coedunumenvhvie npo80OHUKU.

Tlooknouume ceemoouoo (uepez pesucmop Oas 02paHudeHusi moka) K
nopmy 9 u 3aepysume ckemu «01. Basic — Fadey». Tlocne cOopoca MK
cBeToauo 1 OyAeT MIaBHO HApaIUBAaTh U YMEHBIIATh SPKOCTh. ITO JTOCTHTAETCs
3a CUeT IUIABHOI'O U3MEHEHMSI CKBAHCHOCMY TIMTAIOIUX €r0 UMITYJILCOB (a HE MX

Cl/l/ll’l]lumy()bl). NupMu CJlOBaMH, CBE€TOAUOJ MHUIracr C€ OYCHb KOPOTKUM



MEPUOJIOM, IPUYEM COOTHONIIEHUE «CBETAILICUCS» U «TEMHON» YacTel meprojia u3MeHstoTcs. B cuny
WHEPLIHUOHHOCTH YENIOBEUYECKOr0 3pEHUS M €r0 MHTErPUPYIONIMX CBOWCTB CO3MAETCS BIIEYATICHUE
M3MEHEHHUS SIPKOCTH CBEUCHHUS.

[ToMrMO WHEPIMOHHOCTH 3pEHUS, B TEXHHWKE IMPOKO HCIIONIB3YEeTCS M APYroe CBOHCTBO
3peHusi, KOTOPOE MO3BOJISIET «IIOAMEHSTh» HEKOTOPBIN LIBET (CBET C OMpPEeeIeHHON NIMHON BOJHBI)
CMECHIO TPEX OCHOBHBIX I[BETOB, B3ATHIX B ONpeeNeHHOI mponopiui. OTpOMHBIN 1Uana3oH I[BETOB
MO>KHO BOCHPOM3BECTH, HMEsl BO3MOXHOCTb YHPAaBIATH SIPKOCTbIO KpacHoro (Red), 3emenoro
(Green) u cunero (Blue) MCTOYHHMKOB cBeTa, pa3MENICHHBIX TOCTATOYHO OJIM3KO NPYT K IIPYyTy,
9YTOOBl BOCHPUMHHUMATBLCS TJIa30M Kak eJuHoe Lernoe. Takas cuUTyalus peanusyercs, Hampumep, B
RGB-cBeToanogax, HMCHOIB3yEMBIX B YCTPONCTBaX WHAMKAIMH, HH()OPMAIIMOHHBIX MMaHENX,
[BETHBIX JUHAMUYECKUX PEKJIAMHBIX YCTAaHOBKaX U T. II.

RGB-cBetoanon umeer 4 BbIBOAA, OAMH M3 KOTOPBIX OOLIMI (CaMblil AJTMHHBIA Yy HOBBIX
puOOpOB), a KAKIBIA U3 TpeX APYTUX BBIBOJOB MOACOEAMHEH K MCTOUYHUKY CBETa OINpPEAEICHHOIO
1[BETA.

/lna evinoinenus 3a0anus nompeoyrwmcs:

1) Mooynv Arduino ¢ maxemnoti niamou, 2) RGB-ceéemoouod,; 3) Tpu pezucmopa 330 Om; 4)

CoeounumenvHuvle NPOBOOHUKU.

m THooxknouume RGB-ceéemoouoo k mooyno Arduino x

PIN 10 yughposvim nopmam 9, 10, 11. Hanuwume ckemu, yuxiuiecku

, O0eMOHCMPUPYIOWUTI OCHOBHbIE YBEMA U UX BO3MONCHbIE CMECU
oe3 npumenenus ILIIUM (komarnoa digitalWrite). Hzmenume

§ § Resistors (330 ohm) cKem4 mak, 4mooOvl C8emoouU00 3a20paics —CHYYAUHbIM
yeemom, ucnoaw3ys LIHUM  (komanoa  analogWrite).

ZlonOJzHume CKemy B03MOJNCHOCMbBIO 3A0AHUSL  JHCENAeMO20

ueema nocpe()cmeofw KOHCONIU NOCNe008AMENbHO20 nopma

=AVAAVA: . .
% B ~ (dpynxyuu Serial.read unu Serial.parselnt).
JlaGoparopHast paboTa BBIIIOJHEHA B MTOJHOM 00BEME -
GND 5 6ajaoB, BEINOJHEHA YaCTUYHO — 3 0ajiia, He BhImoaHeHa — 0

OaJLIOoB.

7. IlepeyeHb OCHOBHOI M [IONOJIHUTEJbHON Y4eOHOU JHMTepaTrypbl, HEOOXOAUMON IJIA
O0CBOCHHS TMCUMIIMHBI (MOLYJIs1)
a) ocCHOBHasl yueOHasi iuTeparypa:

1. Komuccapos, 0. A. u np. O6mmas 351eKTpOTEeXHUKA U 3JIEKTPOHHMKA: YueOHoe mocodue Juis
By30B / HO. A. Komuccapos, I'. . ba6okun; nox pexn. I1. JI. Capkucona. - M.: Xumus, 2010. - 604 c.

ISBN 978-5-98109-085-1. Joctym: http://znanium.com/catalog.php?bookinfo=488007

2. CmupHoB IO.A., Cokonos C.B., TutoB E.B. OCHOBBI MHKpPOIJIEKTPOHUKH M


http://znanium.com/catalog.php?bookinfo=488007

MHUKPOITPOIIECCOPHOM TEXHUKHU: Y4ueOHOe rmocodue. — 2-e uza., uctp. — CII6.: M3natenbctBo «JlaHby,
2013. — 496 c.: un. ISBN 978-5-8114-1379-9. [octyn: http://e.lanbook.com/books/element.php?
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3. Tkauenko @.A. DieKTpOHHBIE MPUOOPHI U ycTporcTBa: YueOHuk. - M.: UHOPA-M; MH.:
Hos. 3HaHHUE, 2011. - 682 c.: WL ISBN 978-5-16-004658-7. Hocrym:
http://znanium.com/catalog.php?bookinfo=209952

4. Ympuxua B.B. ®usudeckue OCHOBBI AJIEKTPOHUKH: YueOHoe mocobue. - M.: Anbda-M:
HULl Undpa-M, 2012. - 304 c: wmn ISBN  978-5-98281-306-0.  Hoctym:
http://znanium.com/catalog.php?bookinfo=316836

0) nomoJIHUTEIbHASI YUueOHAasl JIuTepaTypa:
1. Tanbnepun M.B. DnektponHas TexHuka: YueObuuk / M.B. I'anbnepus. - 2-e u3f., ucop.
non. - M.: UJIT ®OPYM: HULl UH®PA-M, 2014. - 352 c.: wn. ISBN 978-5-8199-0176-2. Jloctym:

http://znanium.com/catalog.php?bookinfo=420238

2. Konpaes B./1., Jlynun C.A. Apxutektypa 9BM: Yuebnoe nocobue. - M.: U] ®OPYM: HUL]
HNudpa-M, 2013. - 384 c.: un. ISBN 978-5-8199-0373-5. Jloctym: http://znanium.com/catalog.php?
bookinfo=375092

3. Yrpromos E. I1. [ludposas cxemoTexHuka : yued. mocobue Ais By30B. — 3-¢ u3J., mepepad. u
non. — CII6.: BXB-Ilerepoypr, 2010. — 809 c.: win. ISBN 978-5-9775-0162-0. locrym:

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

8. Ilepeyens pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHUKAIIMOHHON ceTn «UHTepHeT,
HEOOXOIMMBIX [IJISI 0CBOEHUSI AMCUUIJIMHBI (MOLYJIs1)

HanmonanbHbli OTKpBITHIA yHUBEpcUTET MHTYHUT. —pexum noctyna http://www.intuit.ru/

9. MeToauyeckue ykazanus JJsi 00y4alomuxcs N0 0CBOCHHI0 TUCHMILIMHBI (MOTYJIs1)

Bun yueOnbix 3ansatuii | OpraHu3zaius AeITeIbHOCTH CTYICHTa

Jlexuus Jlex1Mu MOCTPOEHBI HAa OCHOBE MCIIOJIb30BAaHUS aKTUBHBIX (hOpM 0OydeHUs:
- Jexknus-0ecena (MPeuMyIIECTBO JIEKIUU-0eceibl COCTOUT B TOM, YTO OHA
MO3BOJISIET MpHBJIEKAaTh BHHMAaHUE CTYAEHTOB K HanOoiee BaXXHBIM
BOIPOCAaM TEMBI, ONPEAENIATh COAEP)KAHUE U TEMIl H3JI0KEHUS y4yeOHOro
MaTepHala ¢ y4eTOM OCOOCHHOCTEH CTYJIEHTOB), - MPoOJJeMHas JieKIus (C
MOMOILBI0 TPOOJIEMHOM JIEeKIMHM OO0ecreYuBaeTcsi JOCTHXKEHUE Tpex
OCHOBHBIX JUJAKTUYECKUX LEJIEH: YCBOGHUE CTYAECHTaMU TEOPETHUECKUX
3HAHWM;  pa3BUTHE  TEOPETUYECKOTO  MBIIUICHUs;  (OPMHpPOBAHUE
MO3HABATENILHOTO HMHTEpeca K COJAEpX aHWI0 Y4eOHOro TmpeaMera U
MpOoeCCHOHAIBHOW MOTHBAIIMU OyAYIIETO CHCIHAINCTA), --JIEKIHUsl €
3apaHee 3alUIAHMPOBAaHHbIMU omudOkamu (OTta Qopma mpoBeACHUS
JeKIMM HeoOXoAauMa Juld pa3sBUTHA Yy CTYIACHTOB YMEHHMH ONepaTHMBHO
aHAJTM3UPOBaTh MPOPECCUOHATBHBIE CUTYalldd, BBICTYNAaTh B  POJIHU
9KCIIEPTOB, OIIOHEHTOB, PELEH3EHTOB, BBIWICHATh HEBEPHYIO MU
HETOUHYI0 HH(popmanuio). Ha kaxmoill jekunu npuMeHseTcss COoueTaHue
3TUX (opM 0Oy4eHUs B 3aBUCHUMOCTH OT MOATOTOBIEHHOCTH CTYAEHTOB U
BOIIPOCOB, BBIHECEHHBIX Ha JIEKIMIO. [IpUCyTCTBUE Ha JIEKLIMU HE JOHKHO
CBOOUTHCA JIMIIb K AaBTOMATHYECKOH 3amMCH M3JI0KEHHs IpeaMeTa
npenojasareiieM. boiee TOro, COBpPEMEHHBIN HACBIIICHHBI MaTepHall
KaX/101 TeMbI HE MOXeET (II0 BpEMEHHU) COBNAATh C 3alUChIO B TETPAIU U3-
32 PasHOM CKOPOCTH IPOLIECCOB — MBIIUIEHUS] U aBTOMATUYECKOM 3alMCH.
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Kaxnplii CTyIeHT JOJDKeH pa3paboTarh st ce0si CUCTEMY YCKOPEHHOTO
¢ukcupoBanuss Ha Oymare wMatepuana Jjekuuu. [loaTomy, JeKTOpoM
pexkomendyemca (opmanuzayus 3anUCU TIOCPESICTBOM HCIIOJIB30BaHUS
OOIICNPUHATHIX  JIOTUKO-MAaTEMAaTUYECKUX  CHUMBOJIOB,  COKpAIICHUH,
anreopandeckux (popmyisbl) U reomMeTpuueckux (rpaduku), CUCTEMHBIX
(cxembl, Tabmuiel) pukcanuii nzydaemoro martepuana. OBiajgeHHE TaKOH
METOJMKOH, MO3BOJISIET KKIOMY CTYICHTY HE TOJBKO YCKOPUTH IPOIIECC
U3y4YeHUs], HO U TIOBBICUTh €TI0 KaueCTBO, IMOCKOJBKY YCHEIIHOE BIIAJICHUE
VKa3aHHBIMH  TpUEeMaMu  TpeOyeT  mepepaboTKH, OCMBICICHHS U
CTPYKTYpHU3aLIMU MaTepUaa.

JlaGopatopHas pabota | By3oBckas  MOAroTOBKa  CHENMAJIMCTOB  JIOJDKHa  oOecrieuyuBaTh
IpUOOpeTeHne MMM HE TOJBKO 3HAaHUM, HO M YMEHUH HCIOJIb30BaTh
MOJIyYeHHbIE 3HAHUs Ha MpakTHKE. DTO TpeOOBAHUE U MOJOXKEHO B OCHOBY
HeNeil ¥ METOJIOB MPOBEACHHS JTaOOpaTOPHBIX padoT MO BBIIMICYKa3aHHON
yueObHOll  nucrumiuHe. JlaGoparopHbele  paboThl  Mpeularalorcs B
COOTBETCTBHH C paboYell MporpaMMoil B paMKax KakKJ10i TEeMBI.

IToaroroska K | [IoaroroBka Kk 3K3amMeHy MPEAIOIAaracT U3y4eHUEe PEKOMEHIYEMON
JK3aMEHY JIUTEPATYPBI U IPYTUX UCTOYHUKOB, KOHCIIEKTOB JIEKIIUH, IOBTOPEHUE
MaTepUaJIOB PAKTUYECKUX 3aHATUH.

10. Ilepeyens MHGPOPMAUMOHHBIX TEXHOJOTHWii, HCMOJb3yeMbIX NPHU OCYIIECTBJIEHHH
00pa3oBaTeJIbHOIO Mpouecca Mo JUCHUILIMHE (MOAYJII0), BKJIKYAS NepedyeHb MPOrpaMMHOIO
obecrneyeHust 1 MHPOPMAIMOHHBIX CIIPABOYHBIX cHCTeM (IPU HEOOXOIMMOCTH)

[IporpaMMHBIe cpeAcTBa MOJEIUPOBAHUS SJEKTPOHHBIX YCTPOUCTB U 1eneit (Qucs, Digisim),
cpena paspadbotku Arduino g nporpamMmmupoBanus MK AVR, anekTpoHHBIE CIIpaBOYHBIE PECYPCHI.

11. Onucanne MarepuaJIbHO-TeXHMYecKOH 0a3bl, HEOOXOAUMOM /I OCYLIeCTBJICHHSA
00pa30BaTeJIbHOTO NMpoLecca Mo JUCHUILTHHE (MOAYJII0)

Jlyig mpoBeneHusl JIEKIMOHHBIX 3aHATUN HCIOJB3YyeTCsl MOTOYHAs ayJUuTOpHs Ha 75 MecT (c
IPOEKTOPOM JUIsl JAEMOHCTpAallMM Mpe3eHTalMi 1o BCeM TeMaM Kypca), s IpOBEICHUs
MIPAKTUYECKUX 3aHATUHN — aynuTopuu Ha 20 MecT.

JUist oNIb30BaHMs 3JIEKTPOHHBIMHM PECypcaMM HCIIOJNIb3yeTCsl MEePCOHANIbHAS KOMIbIOTEpHAsI
TEeXHHKA C 1ocTynoM B MHTepHeT.

[Ipu BBINOIHEHUH 1a00PATOPHBIX PAOOT MPUMEHSIOTCS CPEACTBA BBIUMCIUTENBHON TEXHUKH, Ha
KOTOpBIX MCCIEAYIOTCS MIpOrpaMMHBIE MOJENM NPUOOPOB U HPOU3BOIAUTCS IMPOrpPaMMUPOBAHUE
MHUKPOKOHTPOJIEpHBIX MoxyJeil. JlabopaTopHble paOOThl MPOU3BOAATCS C MPUMEHEHHUEM YUeOHBIX
CTEHJIOB, BKJIIOYAIOIIUX MHKPOKOHTPOJUIEPHBIN MOJYJb, MAKETHYIO IIaTy M HaOOp KOMIIOHEHTOB
U1 IpoBeieHHsI paboThI (COeJMHUTENbHBIE TPOBOIHUKH, pa3HooOpa3Hbie IC, CBETOAMOABI U T.I1.).

12. Unble cBegeHus M (MJIH) MAaTepPHAJIBI

12.1. Ocobennocmu peanuzayuu OUCUYUNIUHBL OJ1 UHBATUOOE U JIUY C
0Z2PDAHUYEHHBIMU 603MONCHOCHIAMU 300P08bS

Oco0eHHOCTH peanu3alliy MPoTrpaMMbI Kypca Ui WHBAJIUIOB U JIIOJEH ¢ OTpaHUYCHHBIMH
BO3MOXKHOCTSIMH  3I0pPOBbSl  3aBHUCHUT OT COCTOSIHUM HX 37I0POBbSi M KOHKPETHBIX IPOOJIEM,
BO3HHKAIOIINX B KAXK/IOM OTJICJIbHOM CIIy4Yae.

. [Tpu opranm3anny 06pa3oBaTENBFHOTO Mpolecca IS CIa00CIbIIIANX CTYICHTOB OT
npernojiaBaTens Kypca TpeOyercst ocobas Gpukcanus Ha COOCTBEHHON apTHKYJsIIuu. [ OBOpUTH ciie-
AyeT HEMHOT'O IPOMYE M YeTye.

® Ha 3zansatusax mpenoaaBaTeIro Tp€6yeTC${ YACTATH NOBBINICHHOC BHUMAHUC CIICHIUATIb-
HBIM TIPO()EeCCHOHANTBHBIM TEPMHHAM, a TAK)XKE K MCIOJIb30BAHUIO MTPOPECCUOHATBHOM JIeKCHKH. J1i1st
JyYIIEro YCBOCHHUS CIA0OCIBIIIAIINMHE CIICIUATBHON TEPMHUHOJIOTUH HEOOXOJMMO KaXKIIbIi pa3 IH-
CaTb Ha JOCKE MCIIOJIb3YEMbIC TCPMUHBI U KOHTPOJIUPOBATH UX YCBOCHUC.




J B mpomecce oOydeHus peKOMEHAYEeTCS HCIIONb30BaTh PazHOOOpa3HBIN HATIISIHBIA
MaTepual. Bee nexkimu kypca cHaOKeHbl KOMIbIOTEPHBIMHU MYJIbTUMEIUMHBIMU MTPE3CHTALIHSIMU.

o B nporecce paboTel co c1abOBUASIIMMU CTYIEHTAMH TEIarorTH4ecKoMy PabOTHHUKY
CJIETyeT YYHUTHIBATh, JUII YCBOCHUS WH(MDOPMAIMU CIA00BUIAIIMM TpeOyeTcs OObIliee KOJTMISCTBO
MOBTOPEHHI U TPEHUPOBOK 10 CPABHEHUIO C JIMIIAMU C HOPMAJIBHBIM 3PEHUEM.

° Nudopmanuio HEOOXOAMMO MPEACTABIATH B TOM BHJE, B KAKOM €€ MOT OBl ITOJIYYHTh
cnaboBuAMUN oOydarommiics: KpymHbd mpudt (16 - 18 mynkToB). Cieayer mpenocTaBUTh BO3-
MOKHOCTH CJIA00BHISIIUM HCIOJIB30BaTh 3BYKO3AMUCHIBAIONINE YCTPOUCTBA U KOMITBIOTEPHI BO BpE-
Ms 3aHATHH 110 Kypey. [Ipu nekunoHHoN Gopme 3aHATHI CTYIEHTY € IJIOXUM 3pEHHEM ClIeyeT pa3-
PENINTH MMOJIB30BAThCS JUKTO(MOHOM - 3TO €Tr0 CIoco0 KOHCIEKTHpOBaTh. He ciemyer 3a0bIBaTh, 4TO
BCE 3allMCAaHHOE Ha JI0CKE JOJHKHO OBITh 03BYYEHO.

o B pabore ¢ ManoMOOMIBHBIMEH OOYYAIOUTUMUCS TPETyCMaTPUBAETCSI BO3MOKHOCTD
KOHCYJIbTAIIUI MOCPEACTBOM JIEKTPOHHOM MOYTHI.

12.2 3ansaTHus, NPOBOAUMBIC B HHTEPAKTUBHBIX (popmax

Ne Paznern, TemMa AUCHUITITMHBI O6bem ayauTOopHOM ®opmbl paboThI
n/m paboThI
B MHTEPAKTUBHBIX (hopmMax
10 BUJaM 3aHSTHH (4ac.)
Jle [Ipak Jlabo
KIL. THY p-
1. ONEeMEHTHI AJIEKTPOHHBIX 2 [Tpobnemuas
cXeM JeKIHSI
2. AHaIu3 3JIEKTPOHHBIX CXEM 4 PaGora B wMmambix
rpynmnax
3. CocraBneHue cxem 4 PaGora B wMmaimbix
rpymnmax
NTOI'O no auciuminHe: 2 8

CocraBurens (1): Ywmraiino A.U., cT. npenoaBareib

(pamunus, unuyuansl u doaHCHOCHb npenodasames (ei))

Maker paboueii mporpaMmbl JUCHUILTUHBI (MOIYJIsl) pa3paboTaH B COOTBETCTBUU C MPUKA30M
Muno6puayku Poccun ot 19.12.2013 Ne 1367, ogoOpeH HaydYHO-METOIMYECKUM COBETOM (ITPOTOKOJI
Ne 8 o1 09.04.2014 r.) u yTBepxaeH npukazoMm pektopa ot 23.04.2014 Ne 224/10..

Maketr oOHOBJNIEH ¢ MOIMpaBKaMH B YacTH MOJNUCEH HA TUTYJIBHOUM CTpaHHIlE, 1.3 mo0aBieHa
CTpOKa IJsi yKa3aHWs 4YacoB, MPOBOJAMMBIX B AKTUBHOW M WHTEPAKTHBHOW Qopmax oOyueHwus,
no6asiieH 1. 12.1 OcoGeHHOCTH pean3alui JTUCITUTUIMHBI I HHBAIHUIOB | JIWI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 370p0Bbs (mpoTtokos HMC Ne 6 ot 15.04.2015 r.), yTBEpKJI€H NPUKAa30M PEKTOpA.




