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Jluer BHEeceHHUS N3MEHEeHU I

CBenenusi 00 yrBep:KIeHHH:
yTBEpPXk/ICHA YUECHBIM COBETOM (PaKyIbTeTa
(mpoToxoin YueHoro coBeta pakynbTreTa Ne 6 ot 3 .03 .2016 )
Ha 20 16 ron
OnoOpena Ha 3aceJaHUU METOJAMYECKOU KOMUCCUHI )
MIPOTOKOJ MeTon4eckoi komuccun pakynprera Ne 6 ot 18. 02 2016 )
OnoOpena Ha 3acefaHuu 00eCIIeUnBAIOIICH Kadeapsl
nportokonn Ne 7 ot 16. 03 .2016_ ) M.C.Moxapos (@. U.O. 3ae. xaghedpoii) /
(noonucs)

HN3meHnenus mo rogjam:
Ha 2017 200

yTBEpKJIeH (2) YUeHBIM COBETOM (aKyiIbTeTa

(mpotokon Yuenoro coeta pakyiaprera Ne 7 ot 16.03.2017 )

Ha 2017 rox HaGopa

OnoOpeH (a) Ha 3acelaHUU METOJUYECKON KOMUCCUU

MIPOTOKOJI METOIMYECKOr Komuccuu dakynbTeTa Ne 7 ot 15.03.2017)
Onobpen (a) Ha 3acemanuu obecreunBatomiei kadeapsr THUMIIN
npotokoia Ne 8 ot 02.03.2017 ) Mosxkapor M.C. (®. HN.0O. 3aB. kadenpoii) / (TIOIITHCB)



COJEPXXAHUE

1. [lepeuens IaHUPYEMBIX PE3yJIHTATOB OOYUYEHUS MO TUCIUIUIMHE (MOIYII0), COOTHECEHHBIX C
TUTAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHUSI 00pa30BaTeIbHOM MPOTrpaMMBbl

2. Mecto aucuumiunbl B cTpykType OOII

3. OOveM [uCHMIUIMHBI (MOAYNs) B 3a4eTHBIX €IUHMIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJeMHUYECKHX YacoB, BbIIEJICHHBIX HA KOHTAaKTHYIO paboTy oOyyaroumxcs ¢ mpenoganareneM (1o
BUJIAM 3aHSTHUI) U HA CAMOCTOATEIBHYIO pab0OTy 00YyJarOIIUXCs

3.1. O06BEM TUCIUIUTAHBI (MOJTYJIS) TI0 BUJAM yUeOHBIX 3aHATHH (B Yacax)

4. Copeprkanue TUCHUIUTMHBI (MOIYJIsl), CTPYKTYpUPOBAaHHOE 10 TeMaM (pa3zeniaMm) ¢ yKa3aHueM
OTBEJIEHHOTO Ha HUX KOJMYECTBA aKaJeMHUUECKHX YacOB U BUIOB YUEOHBIX 3aHATHMA

4.1. Pazgensl QUCHMIUIMHBL (MOAYJNSI) M TPYIOEMKOCTh IO BHJAM Y4YeOHBIX 3aHATHH (B
aKaJIEMUYECKHUX Jacax)

4.2. Copeprkanue TUCIMIUIMHBI (MOIYJIsI), CTPYKTYpUpPOBAHHOE 110 TeMaM (pasjenam)

5. [Ilepeyenr y4eOHO-METOAUYECKOTO OOECIEUEHUs [JII  CaMOCTOATEIBHON  PabOTHI
o0yJaromuxcs 1Mo AUCHUTUTHHE (MOTYITIO)

6. @OHJ OLIECHOYHBIX CPEJICTB ISl MPOBEACHUS MTPOMEKYTOUHOM aTTecTaluy 00y4aroluxcs Mo
JTUCHUTUIMHE (MOJYIIIO)

6.1. ITacnopT (hoHIa OLIEHOYHBIX CPECTB MO JUCITUTUIHMHE (MOIYJIIO)

6.2. TunoBbIe KOHTPOJILHBIC 3a/IaHUS WM UHBIE MaTEPHAIIBI

6.3. Meroauueckue maTepuaibl, ONPEICAIONIME MPOUEAYPbl OLICHUBAHMUS 3HAHWUW, YMEHHH,
HABBIKOB ¥ (WJIHM) OTIBITA JIEATEIBHOCTH, XapaKTePU3YIOIINX dTAIbl (JOPMUPOBAHUS KOMIETCHIIUN

7. IlepedeHb OCHOBHOM W JIOMOJIHUTEILHON YYEOHOU JTUTEpaTyphl, HEOOXOIUMOM I OCBOCHUS
TUCIUILTAHBI (MOJTYJIIST)

a) OCHOBHas yueOHas JUTeparypa:

0) IomosHUTENbHAs yueOHas JuTeparypa:

8. IlepeueHp pecypcoB MH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOW ceTn «HTepHeT (maee —
ceTb «IHTEpHET»), HEOOXOAMMBIX ISl OCBOCHHUSI TUCITUTUIMHBI (MOJTYIIS)

9. Metoandeckue yKazaHus i 00yJaromruXcsi IO OCBOSHUIO TUCIUILTAHBI (MOJTYJIS)

10. TIlepedueHb WHPOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECCTBICHUH
o0pa3oBaTeNbHOTO Tpollecca MO AUCIHUIUIMHE (MOMIYNIO), BKJIIOYAas IMEpeYeHb MPOrPaMMHOTO
obecriedeHrs: 1 MTHOOPMAITMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH)

11. Omnwmcanwe MaTepHAIBHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW IJIi  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIIecca Mo TUCIUILINHE (MOIYITIO)

12. ubie cBeaeHUS U (MIIM) MaTEPHAITbI

12.1. OcobGeHHOCTH peanu3alii TUCIHUIUIMHBL JJIsi WHBAJIWAOB WM JIUI[ C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMU 37I0POBbSI
12.2 3ansTHs, IPOBOIUMBIE B UHTEPAKTUBHBIX (popmax



1. [lepeyeHnb MJIAHUPYEMbIX Pe3yJbTATOB 00yUYeHHS M0 JUCUHUIIIIMHE (MOIYJ/II0), COOTHECEHHbIX
¢ IVIAHUPYEMBIMH Pe3yJIbTATAMM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
«Ilemarornueckoe oopazoBanue» no npoduiao "Uudopmaruka"

B pesynbrate ocBoenuss OOIl GakanaBpuaTa 0OYy4arOMIMNCS JOJDKEH OBJIAJCTh CIIETYIOIUMHE
pe3yapTaTaMu 00Y4eHUs 10 JUCIUTLIMHE (MOIYITIO):

Koowt Pe3yabTatsl ocBoenusi OOII Ilepeyenb mIaHMpPyeMbIX Pe3yJbTATOB
Komnemenuy Cooepocanue komnemenyui * 00yuyeHus M0 TUCHUIJIMHE
uu
CIIK-2 CIIOCOOEH  HCIIONB30BAaTh MaTeMaTH4YeCKHil | 3HaTh:

armapar, MCTOAOJIOruto MMporpaMMUpPOBAHNA U | MCTOABL u IIPUEMbL (i)opManmauI/m n
CO-BPEMCHHLIC KOMIIBIOTECPHBIC TEXHOJOTHMHU | aJITOPUTMHU3ALINU 3a/1aY;

IVl pean3alliil aHAJMTHYSCKHMX M TEXHO- | CHHTaKCHC S3BIKOB POrpaMMHUPOBaHHS

JIOTHYECKHUX penieHui B obmactu | (Anroputrmuueckuii s3bik, Basic, Pascal, Python,

NpOrpaMMHOTO obecrieueHus u| C, Java, Prolog, Lisp), 0COOCHHOCTH

KOMIBIOTEPHOH 00paboTKu nHpOpMauH MpPOTPAaMMHUpPOBAaHMs HAa  BBEIOPAHHOM  SI3BIKE,
CTaHJapTHHIC OubIMOTEKH SI3BIKA
IpOrpaMMHUPOBaHHS;

CTPYKTYpbl ~JTaHHBIX ¥ QITOPUTMBI  PELICHHS
TUIOBBIX ~ 3ajady, o0jacTd M  CHOCOOBI  MX
NIPUMEHEHHS;

METOJI0JI0TUH pa3paboTku MPOrpaMMHOIO
oOecreYeHUs;

TEXHOJIOTUH POrPAMMHUPOBAHHS;

METOABl M MPUEMBI OTJIAJKH IPOrPaMMHOTO KOJa,
THOBL ¥ (QopMaThl cooOmeHM 00 ommoKax,
NpeIyNpexKICHUI;

VYMerTs:

UCII0JIb30BaTh METOABI ¥ MPHEMBI (POpMaIN3alMU U
ITOPUTMHU3AIMH TTIOCTABIICHHBIX 33]1a4;
UCIIONIb30BaTh  (DYHKIHMOHAIBHBIE BO3MOYKHOCTH
KOMIIHJIATOPOB, TPAHCIATOPOB, OTIAAYUKOB |
UHTETPHPOBAHHBIX  cpex  pa3paboTku  mid
HAIMCAHUS U OTJIAAKU IPOrPAMMHOIO KOAa;
HNPUMCHSATb CTaHJapTHBIC AIITOPHTMBI B
COOTBETCTBYIOIINX 00JIACTSIX;

IIPUMEHSTH BHIOPaHHBIE SI3BIKK MIPOTPAaMMHUPOBAHUS
JUIsL HAITCaHHs IIPOrPaMMHOTO KOJa;

UCIIONIb30BaTh BBIOpaHHYIO cpeny
NPOTPaMMHUPOBAaHHMS M CPEICTBA  CHCTEMBI
yIpaBiieHus 0a3aMu JaHHBIX;

BBIBISITH OMIMOKM B IPOrpaMMHOM  KOJE,
OPUMEHATh ~ METOOBl M INPUEMBl  OTJIAJKH

IPOrPaMMHOTO KoJa, HUHTEPIPETHPOBATh
coo01eHns 00 ommoKax v IpeIynpexIeHus;
Buagers:

HaBbIKaMH COCTaBJICHHUA (bOpMaJ'Il/ISOBaHHI)IX

ONMCAHUN PELIEHUH IOCTaBIECHHBIX 3a/1aY;
HaBBIKAMH  Pa3pabOTKH  aJTOPUTMOB  PEIICHHS
MTOCTABJICHHBIX 33]1a4;

OTBITOM  TIPUMCHEHHUS  BBHIOPAHHBIX  SI3BIKOB
MPOrPaMMHUPOBAHUS [T HAITUCAHUSI TPOTPAMMHOTO
KOZa;

BJIAJICTh METOAAMH aHAIN3a, MPOBEPKH U OTJIAAKH
HCXOJHOTO MPOTPaAMMHOTO KOJIa;

uHTEepdeiicom u (hyHKIMOHATHHBIMH
BO3MOXKHOCTSIMH Case-CpeicTB sl CTPYKTYPHOTO
1 00BbEKTHO-OPUECHTUPOBAHHOTO MMPOSKTHPOBAHUS;
COBPEMCHHBIMU (opMaTN30BaHHBIMU
MaTeMaTHYECKUMHU, HH()OPMAIIMOHHO-IOTHYCCKUMHU
U JIOTHKO-CEMAaHTHYCCKUMH MOJICISIMUA M METOJIaMH
MpeaCcTaBIcHuUs, cOopa 1 00paboTKU HH(DOPMAIIHH;
METOaaMH IIporpaMMUupOBaHUA )44 HaBbIKaMH




paboTBl ¢ MareMaTHYeCKHMMH MaKeTaMud JUis
pelIeHus] TMPaKTHYECKHX 3ajad XpaHeHus u
00paboTky HHMOpPMAIHH.

2. Mecto nucuumiannabl B ctpykrype OOII 6akanaBpuara

JucuunnuHa «OJEeMEHTBl AJIEKTPOHHOM TEXHUKM» OTHOCUTCS K BapUaTUBHOM 4YacTu
npodeccuonanbHOro nukia auctumuinH (b3.B./1B.9).

JInst OCBOEHHUS JTUCHUIUIMHBI «DJIEMEHTHI 3JIEKTPOHHOM TEXHUKH» CTYIEHTHl UCIHOJIb3YIOT
3HAHUS, YMEHHS, HaBbIKM, C(OOPMHUPOBAHHBIE B Tpollecce M3yueHUs mnpeaMmeTroB «TeopeTHueckue
OCHOBBI HH(OpPMATUKIY, «DUZHKAY.

OcBoeHre NaHHOW JUCUUILIAHBI SBJISICTCS HEOOXOAMMOW OCHOBOM I TOCIEIYIOIIETO
W3YYCHUS TUCIUILINH BAPHATUBHON YacTH MPO(ECCUOHATHLHOTO IUKJIA.

JucruninHa (MOIysb) M3ydaeTcss HAa 2 Kypce (ax) B 4 cemecTpe.

3. O0beM OMCHUIUVIMHBI (MOAYJSI)) B 3a4eTHBIX €IMHHUIIAX € YKa3aHHMeM KOJUYecTBa
aKaJeMHYeCKHX YacOB, BbII€JEHHBIX HA KOHTAKTHYI paldory o0ydamommuxcsa ¢
npemnojaBareseM (10 BUJAM 3aHATHII) U HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IMXCH

OO6mas Tpy10eMKOCTh (00beM) TUCIUIUIMHBI (MOIYJsl) COCTAaBIsACT 4  3a4eTHBIX SAMHHII
(BET), 144 aKaJIeMHYECKUX YacoB.

3.1. O0vém oucyunaunvt (M00y1s) nO 6UOAM y4eOHbIX 3anamuil (8 uacax)

Bcero yacos

T — s OYHOM | g 3a011H0171
bopMBI /OYHO-3209HOM
00y4eHus dhopmbl 00yUEHUS

OO0m1ast TPyA0EMKOCTh AUCIUTLIMHBI 144 144
KonraktHas paboTta oOyuaromumxcs ¢ npenojaBaresiem (o 36 10
BHJIaM Y4€OHBIX 3aHSATHI) (BCETO)
AynuTopHas pabora (Bcero**): 36 10
B T. YHCJIE:
Jlexuuu 18 2
CeMuHapsbl, NPaKTUUECKUE 3aHITHS
[IpakTHKyMBI
JlaGopatopHbie paboThI 18 8
3aHsTHA B MHTEPAaKTUBHOU opme 12 2
BueayauropHas pabota (Bcero**): 72 72
B ToM uncne, nnnuBuayanpHas paboTa 00ydaromuxcs ¢
IIpenoaaBaTeeM:
KypcoBoe npoekTtupoBaHue
['pynmoBas, MHIUBUAyabHAs KOHCYJIbTAINS U HHBIC BUIBI
yueOHOI IesATeNbHOCTH, IPEAYyCMaTPUBAIOILUE TPYIIIOBYIO
WIM UHIUBUAYAIbHYIO pab0oTy 00ydaromuxcs ¢
npenojaBareaeM
TBopueckas pabota (3cce)
CamocrosTenbHas pabora o0ydaronmxcs (Bcero) 72 72
Bun npomexxyTouHOM aTTecTanuu odydaromierocs (3a4er / DK3amMeH, 36 DK3aMeH, 36
HK3aMEH)




4. Conep:kanue TMCHUILIHHBI (MOAYJs), CTPYKTYPHPOBaHHOE 1O TemMaM (pasjaesaaM) C
yKa3aHHEeM OTBeJIeHHOr0 Ha HHX KOJHMYeCTBA aKaJeMHUYeCKHX YacoB M BHIO0B Y4eOHBIX
3aHATHI

4.1. Pazoensvl oucyunaunvl (M00yisa) u mpyooemKoCcHb RO 8UOAM YUEOHBIX 3anAmull (8
aKademuuecKux 4acax)
0715 OYHOU hopmbl 00yUeHU:

O0mas | Buabl yueOHBIX 3aHATHH, BKIIOYAS
TPYAOEM CaMOCTOSITEJIbHYIO padoTy
KOCTh | O0y4Yarouuxcs U TPyJI0eMKOCTh (B
(wacax) yacax) DopmMbl
ayJIUTOPHbIE CaMoCTOsI- TeKyl1ero

Ne Pazgen yAITOp yut

yuyeOHbIe 3aHATUSL | TeJbHAS KOHTPOJIA

n/n JTUCIUTLINHBI

padora ycrneBaeMocT
BCero JeKIMH |CeMHHAphI, | 00y4aro- "
NPaKTH- |IIUXCH
yecKkHne
3aHATHS

1. | OcHOBHBIE TOJNOXEHUS U | [2 2 - 10 Tect, ycTHBIIH
HarpaBJICHUS pa3BUTHS onpoc
JIEKTPOHUKHU.

2. | Ousnueckue OCHOBHI | 16 2 2 12 Tecr, ycTHBIN
MOJTYTIPOBOJHUKOBOM orpoc
AIIEKTPOHUKHU.

3. | DneMeHTsI . 18 4 4 10 Tecr,
MOJTYTIPOBOTHUKOBOM naGopatop-
3IEKTPOHUKH.

Has paboTta

4. [udpoBeie ©  aHAIOTOBHIE | 2() 4 4 12 Tecr,
AIIEKTPOHHBIE DJIEMEHTHI. naGopatop-

Has paboTa

5. | Kommonentsr 18 4 4 10 Tecr,

BBIUMCIIUTEIHHON TEXHUKH. naGopatop-
Hasi paboTa
6. OCHOBEI CXEMOTEXHHKH U | |7 ) 4 11 Tecr,
npoekTupoBanus POA. naGoparop-
Hasi paboTta
07151 3a04HOU (04HO-3A0UHOIL) hopmbl 00yUeHUA
OO0masi | Buabl yueOHbIX 3aHATHI, BKJIIOYAs
TPyA0é CaMOCTOSITEJILHYI0 PaboTy
MKOCTH | 00y4arouuxcs U TPyA0eMKOCTb
(wacax) (B yacax) ®opmbl
Ne Paznen TeKylero
ay/JUTOPHBbIE camocTosiTe
n/n AUCHHUILTMHBI KOHTPOJIst
yuyeOHbIe 3aHATHS  |JbHAasl
ycneBaeMoCTH
BCEro | JIEKIIMH | CEMHUHAPBHI, pabora
npakTHyeck |00y4aromux
e 3aHATHA |CH

1 OCHOBHBIE TIOJIOKEHUS U 21 1 - 20 Te(;T, YCTHBIP'I
HaINpaBIICHUSI Pa3BUTHS orpoc
AJIEKTPOHUKH.

2 duznueckue OCHOBEI | 22 1 1 20 Tecr, YCTHBIN
MOJTYTIPOBOJHUKOBOM orpoc
AIIEKTPOHUKH.

3 DJeMeHTBI . 24 1 2 21 Tecr,
MOJTYTIPOBOTHUKOBOM naGopaTopHast




Oo0masi | Buabl ydyeOHBIX 3aHATHI, BKJIIOYAs

TPYA0é CaMOCTOSITE/ILHYI0 PaboTy

MKOCTh| O00y4YaruuXxcs U TPYA0EMKOCTh

(uacax) (B yacax) @opmet

Ne Paznen TeKylero

ay/JUTOPHBbIE caMmocTosiTe

n/n AUCIHHUIIMHBI KOHTPOJIs

yuyeOHbIe 3aHATHSA  |JIbHasl
ycneBaeMoCTH
BCero | JJeKIUM | CeMHHapBhI, paﬁoTa
npaKTHYecK |00yvaroummx
e 3aHATHA |CH
3JICKTPOHUKH. pa60Ta

4 | Hudpossre " | 24 1 1 22 Tecr,
aHaJIOTOBbIE naBopaTopHas
DIIEKTPOHHBIE DJIEMEHTHI.

pabora

5 KommoneHnTsr 22 1 1 20 Tecr,
BBIYHCIIUTENBHON nmaBopaTopHas
TEXHUKHU.

paborta
6 OCHOBEI CXEMOTECXHHKH | 22 1 1 20 Tecr,
u MIPOCKTHPOBAHUS naGopaTopHast
POA.
pabora
4.2 Cooepircanue oucyuniaunovl (MoOyas), CMPYKmMypupoeannoe no memam (pazoenam)
Ne | HammeHoBaHMe pa3aesia
Conep:xanue
n/n AMCUHMILIMHBI
CoOeporcanue 1eKYuoHHO20 Kypca

1 OCHOBHBIC TOJIOXKEHHUS W | DTambl pa3BUTHUS  DIEKTPOHMKH. OCHOBHBIE TIOJIOXKEHHS U
HAMpPaBJICHUA  PASBUTHA | qppyyumnel  MUKPODJIEKTPOHUKH. Wcropust pa3BUTHS
JJIEKTPOHUKH.

p MUKpPOJJIEKTPOHUKH.  DakTOpbl,  ONpEeAeNSIONME  pa3BUTHE
MUKPO3JIEKTPOHUKH. Knaccuduxanms 1563 (S 15071
MUKpPOAJIEKTPOHUKH.  COBpEMEHHBIE  HANpaBICHUS  PA3BUTUSA
MUKPO3JIEKTPOHUKHU.

2 dusuueckue OCHOBBI | OOmmMe cBeaeHUs o noaynpoBogHukax. CoOcTBeHHas H
HOJYHPOBOTHUKOBON IpUMECHAasi TPOBOAUMOCTh. OCHOBHBIC H HEOCHOBHBIC HOCUTEIIN
SMCKTPOHMKH. 3apsga.  CTaTHCTHKa  TMOJABMIKHBIX ~ HOCHTENEW  3apsja.

Kunernueckue mporeccsl B IOJYIPOBOJAHUKOBBIX CTPYKTYpaXx.
[ToBepXHOCTHBIE MPOLECCHl B MOJYNPOBOAHUKOBBIX CTPYKTYpaX.
®u3uKa MpoleccoB B P-N-IEPEXOJE MPU OTCYTCTBUU BHEIIHEIO
noJisi. KoHueHTpanus noaBmkHbIX HocuTenel 3apsiaa. Juddysus.
[lepexon HocuTeneil 3apsiga yepe3 p-n Mepexoj. 3anmuparouiui
cioit. IloreHumanbHblii Oapbep. DPU3MKA MPOLECCOB B Pp-h-
nepexoj/ie MpU HaNW4yuu BHemHero mnons. Jlpeid HocuTenei.
W3menenue BBICOTHI MOTeHIMaIbHOTO Oapbepa. Ilpomecc
nepeHoca HOCUTENEH dYepe3 p-n-nepexol. 3aBUCHUMOCTb MEXAY
MNOJHBIM TOKOM 4Ye€pe3 p-n - TMepexo] U MPUIOKEHHBIM
HaIPSKEHUEM.

3 DJIeMEHTBI . Curnan, ero uaopmarmonsas cytb. CUTHaIbBI aHAJIOTOBBIC H
TIOIYNPOBOAHIKOBON undposbie. CUTHAIBI B CHCTEMAX aBTOMATHKM M BBIYHCIIUTENBHON
AJIEKTPOHUKH.

TexHuKd. L{udpoBeie curHambl: mepenaabl U UMITYIbChl. CXeMBbI
npeobpazoBanuss  curHanoB: RC-menm, AMOAHBIE — KIIIOYH,
TPaH3UCTOPHBIE  KIIOYM Ha  OWUMONAPHBIX  TPaH3UCTOPAX.
Kpurepnit HACBILIECHUS. TpaH3ucTopHbIE KJIFOYU Ha
VHUIIOJISIPHBIX TpaH3UCTOpax. Peanmuzanus 0a30BBIX JOTHYECKUX
¢bynkuuii. TpaH3UCTOPHO-TPAH3UCTOPHAS JIOTHKA U €€ peann3anus




n/n

HaumenoBanmue pa3aesa
JTUCIHUIIINHLI

Conepxanue

Ha TTJI, TTJIIO wu KMOII-ctpyktypax. beicTpoaeiicTBre
JIOTHYECKHX J1eMeHTOB. Cepun MHTETpajIbHbIX CXeM. Tpurrep kak
3JIeMEHT maMsTu. RS-tpurrep, cunxponusupyemsiii RS-tpurrep,
D-tpurrep, JK-tpurrep. KombunupoBanusie RS- u D-tpurrepsi,
RS- u JK-tpurrepsi.

[udpossie 1 aHATOTOBBIE
3JIEKTPOHHBIE JIEMEHTHI.

V3ner mudpoBoit snmekTpoHuku. Jlemmdparopsl, mmdpaTopsl,
MYJIBTUIUIEKCOPHI, AeMylbTuriekcopsl. Cymmaropsl. [lpuHumn
MOCTPOEHUs] MHOropaspsaHblx cymmartopoB. AJIY. VYcrpoiictBa
namsaTH KommbloTtepa. Knaccupukaius 3aoMUHAIONIMX YCTPOHCTB
(3Y). OneparuBnbie 3Y cratuueckoro (SRAM) u nuHaMH4eCcKOro
(DRAM) TunoB. IIpuHIUOBI TOCTPOSHUS MaMATH OOJBIION
Pa3psSIHOCTH U AJAPECHOTO MPOCTPAHCTBA M3 WHTETPAIBHBIX CXEM
NC RAM. CrpykTypHas cxema 3allOMHHAIOLIETO YCTPOMCTBa
(3Y). VYcrpoiictBa mamsiTu KomImbiotepa. [IpuHIUNBI 3anucu u
XpaHeHUs MHPOpMaIUH.

KoMmmoneHTsl
BBEIYMCIATEILHON
TEXHUKH.

Muxkponpoueccopsl. Uctopus passutua. OnHokpucranbasie MIT.
TakToBas 4acTOTHI U IPUHIUIIBI IOTAKTOBON pealn3aliuy KOMaHJ,
MUKpokoMaH/bl. Peanuzauusa ¢pynxuuun MIL: BeiOopka komaHa u3
onepatuBHOro 3V, NE€KOOUPOBAaHUE KOMAaHJ, BBIIIOJIHEHHE
oTIepalyii, ypaBJIeHHE MEPEChUIKON HH(OPMAIIUNA MEXTY CBOUMHU
BHYTPEHHMMH PETUCTPaMH, OINEPATUBHON  MaMSTHIO "
nepuepuitHpIMA  yCTpOMCTBaMU, 00paboTKa  MpephIBaHUM,
YIPaBIEHUE Pa3INYHBIMU ycTpoiicTBaMu KoMIbiotepa. Pabora
MHKPOIIPOLIECCOPAa € BHEIMIHMMHU ycTpoucTBaMu. IIpuHIumme:
MHUKPOJJIEKTPOHHOW  CHCTEMO- U CXEMOTEXHMKH. Mozens
MUKPOKOMIIBIOTEPA. OcHoBHbIE TE€HJEHIUU pa3BuTHUs
YHUBEPCAJIbHBIX MUKPOIPOLECCOPOB. MUKPOKOHTPOJLIEPHI.

OCHOBBI CXEMOTEXHUKU U
npoeKkTupoBaHus POA.

Knaccupukamus UMC. TlonynpoBoguukoBeie UMC. Tlnenounsie
u rtubpuaasie MMC. bBonbiime WHTETpalibHBIE MHKPOCXEMBI
(CBUC). Ocobennoctu TexHoiorud U Meroasl co3nanus bBUC u
CBUC. Cnoco6s1 3amutel UMC. Kauecteo UMC. HagexHocThb
NMC. MmutaniioHHbIE METOJIbI OLIEHKW HAJEKHOCTH MapameTpoB
UMC. UMC pans peuieHus TUNOBBIX 3a/a4 cOopa MHPOpMALUU U
yOpaBJICHHUS.

Temvl 1a60pamopHbIX 3aHAMUL

1 Dusnueckue OCHOBBI | VccneioBanue MHTErpupyromed u aupdepenuupyromeii RC-
HOTYyNPOBOAHUKOBOHN ey, AUOJHBIX Kitouei. MccrenoBaHue TpaH3UCTOPHOTO KITFOYa
SJICKTPOHMKH. Ha OMIIOJISIPHOM U T10JICBOM TPAH3UCTOPAX.

2 OJeMeHTBI . HccnenoBanue TE€HEepPaTOpOB Ha nc. HccnenoBanue
HOJTYHPOBOHIKOBO onHosu6paropos Ha MC. HccnenoBanue RS-tpurrepos na MC.
HICKTPORHIIKH. HccnenoBanue cxeMbl ycTpaHEHHsS Apede3ra KOHTAaKTHBIX

JTATYUKOB MHbopMainu Ha 6a3e RS-tpurrepa.

3 OIeMeHTbI . UccnenoBanue paboTsl koMOuHUpOBaHHOTO RS- 1 D-Tpurrepa na
HOJIYIIPOBOTHUKOBON 6ase UC. Uccnenosanue paboThl KoMOuHUpOBaHHOrO RS- u JK-
MHUKPO3JIEKTPOHUKH

tpurrepa Ha VIC. MccnenoBanue peBepcuBHbIX cueTunkoB Ha VC.
HccnenoBanue MHoropaspsiiHeix cuetunkoB Ha UC cpenneit
CTEIIEHU MHTETpaLu. UccnenoBanue YHUBEPCAIbHbBIX
casuratonux peructpos Ha MC. HccrnenoBanue MHOropas3psIHbIX
peructpoB Ha UC cpenneil crenenu unterpanuu. MccinepoBanue
noiaHoro 3-BxonoBoro gemu¢pparopa Ha MC. HccnenoBaHue
nemdparopos Ha VIC.




Ne | HammeHoBaHue pa3aesa

Conepxanue
n/n AUCHUTLIHHBI

4 Hugpossie 1 aHanorosbie | Mccnenosanne mudpatopa 8 - . IlpeoOpasoBaTenn KoJOB.
SJICKTPOHHBIC SNCMEHTEL. | []ccnenoBanne 4-pa3psApHOro CceleKTopa-MyJdbTHIIekcopa 2-1.
N3yuenne cpeactB otodOpaxeHuss uHpopmanuu. CBETOAUOAHBIN
ceMHCerMeHTHbIM uHaukatop. CpencrBa ympasienuss um Ha UC.
Uccnenoanue 3VYIIB crtatnueckoro tuma Ha HMC. N3ydenue
paboThI OJIHOPA3PSTHOTO nmporpaMmmaropa. 3aHeceHue
uH(bOpMaIMK U HccaeioBaHie paboThl NOCTOSHHOTO 3Y.

5 udposast u ananorosas | VccienoBaHue OTHOPA3PATHOTO MOTYyCyMMAaTopa M CyMMAaTOpa
MHKPOJJICKTPOHIKA. na VC. Wccnenosanue paGothl MHOropaspsaubix AJIY ma UC
Y37Ib1, OJIOKH, yCTPOHCTBA g

cpejiHell cTeneHU HHTErPalHH.

6 KomnonenTsr Hccnenosanue paboThI MUKpOKOHTpoiuiepa AVR,

BBITHCITUTEIILHON nporpammuposanue AVR-nporeccopa.
TEXHUKU.

7 KommonenTst . N3yueHue aHayoro-1u(poBoro npeoOpa3oBaTes
BBIMHCINTCIBEHON MuKpoKoHTpouiepa AVR ATmega. YmpaBieHHe BHEIIHMMU
TEXHUKH. .

yctpoiictBamu [IIMM-curnanamu.

8 OCHOBBI CXEMOTEXHHKH H | [TocTpoeHHE SIEKTPOHHBIX IIPHOOPOB, YCTPOWCTB M CHUCTEM Ha

TMPOEKTHPOBAHUS POA. CpECTBAX MUKPODIEKTPOHUKHU. Pacyer, MOHTaX M UCCIIEI0BAHHE
MHUKPOIIPOLIECCOPHOTO (poTOpEe.

9 OCHOBBI CXeMOTEXHUKHU U | MoHTa U HACTPOMKA SNIEKTPOHHBIX 4acoB. MOHTAX U HACTpOiika

MPOEKTHPOBaHHs POA. aBTOMAaTa yIPaBJIE€HHS OCBEIIEHHOCTHIO. MOHTaX M HACTpOWKa

CHUCTeMbl Tepefaud HUHPoOpMALMM 1O HUHPpPaKpacCHOMY U
paJroKaHaly CBSI3H.

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 oOOecnedeHHsl [JIi CAMOCTOATEJNbHOW PadoThl
00y4YaKOIMXCS MO0 JUCUHUIITIMHE (MOTYJII0)
Tewmbl 111 pedepaToB 1 MUKPOTIPOSKTOB
1. 'n6puansie UMC, ux KOMIOHEHTHI TEXHOJIOTHH U3TOTOBJICHHUS.
2. ludnexTpudecKue TICHKH U UX PUMEHEHHE B MUKPODJIEKTPOHHKE.
3. TexHOIOrnYeCcKre OCHOBBI OJYIPOBOJHUKOBON MUKPOAJIEKTPOHUKH.
4. TexHOJIIOTUYECKUE OCHOBBI IFIEHOYHOM MUKPOAIEKTPOHUKH.
5. Coopxka u 3amura UMC u BUC.
6. MeTo1pl NCIIBITAHNN MHTETPAJIBHBIX MUKPOCXEM.
7. BcTpoeHHbIe cpeAcTBa JUATHOCTHKHU M OTJIAJIKA B MUKPOIPOLIECCOPHBIX CUCTEMAX.

8. MEMS-ycTpoiicTBa 1 UX NIPUMEHEHHUS.

6. DoHI OUEHOYHBIX CPeACTB /Jisi TPOBeJeHHUs] TPOMEXKYTOYHOH aTrecTanuu
00y4aromuxcs nNo AMCUMILINHE (MOIYJII0)
6.1. Ilacnopm ¢honoa oyenounvix cpedcme no oucyuniune (Mooyio)

Ne | KonTponupyemsie paznenst (temsl) | Kon KOHTPOJIMPYEMOW | HAMMEHOBAHUE
/11 | QUCLUILINHBI KOMITETCHIIMU* (WJIH €€ YacTH) OLIECHOYHOTO
(pe3yabpTaThl MO pasjesam) CpeJICTBa
1. | OCHOBBI MUKPO3JIEKTPOHUKHU I1K-8 Tecr,
naboparopHas
pabota




6.2. Tunogvie KOHmMpPOLHBIE 3A0AHUA UTU UHBIE MAMEPUATD
6.2.1. 9x3amMeH
1) memul mecma
. [IpoBOAHUKY U U30IATOPBI. DINEKTPUUECKUI TOK, TEPMOAIEKTPOHHASI SIMHUCCHSL.
. Hanpsixenue, cuita Toka, CONpOTHUBIICHUE.
. Peaucropsl. [TocinenoBaTenbHOE 1 NMapaiieibHOE COEAUHEHHE PE3UCTOPOB.
. [IocTOAHHBIN ¥ IEPEMEHHBIN TOK. J[€MCTBYIOIIEE 3HAUCHUE TIEPEMEHHOIO TOKA.
. [TonynpoBoaHuky. Tums! mosynpoBOJHUKOB. TOKM B MOIYIIPOBOAHUKAX.
. P-n-niepexon.
. [TonynipoBogHUKOBBIE TUOABI. CTaOUITUTPOHEI.

. IlonynpoBoaHuKoBbIe TpaH3ucTophl. Koadduiment ycunenus.

O 0 9 N N B~ W N =

. TpaH3UCTOPHBIN YCUIUTEIIb.

—_—
=]

. MynbTBUOpaTOp.

—
—

. IBonunas cuctema cuncienus. [{ludposas snexkrponHuka.

—_
[\

. Jlornueckue snemenTsl «HEY, «y», «JIN», «ckmrouaromee NI .

[S—
(98]

. Tpurrepsr.

—_—
AN

. Mynbtumuiekcopsl, aeMmynsTaILiekcopsl. [ludpaTtopsr u gemmdpaTtopsl.

—_—
)]

. CeMucerMmeHTHBIE HWHIUWKATOPEI.

—_
o)

. PannosnexTponHas annaparypa. MUKpOMUHHATIOPU3ALIUSL.

[S—
J

. OCHOBHBIE KOMIIOHEHTBI IIEPCOHAIBHOIO KoMnbtoTepa. lllnHHas apxuTekTypa.

[—
o0

. Muxkpornpoueccopsl, ux Osictpoaeiictaue. AJIY. Conpoueccopsl.

—
Ne)

. OnepatuBHoe 3Y.

6.2.2 JlabopaTopHas padora
1) JlabopatopHas pabota - oOpazer

1. Umenue unghopmayuu ¢ ananoeo8o2o 6xooa u nepedava Ha nociedosamenvhuviti nopm. Kak u
o6ompmmHCTBO Apyrmx MK, ATmega ocHamieHsl OJHUM WIH HECKOJIBKAMH YHUBEPCATHHBIMH
acuHXpOHHBIMH TTocienoBareabHbIMU TIpuemonepenatuynkamu (UART). UART o6GwsiuHO MMeeT nBe
muann («Rx» - mpuem, «Tx» - mepemadya) mo KOTOPBIM nociedogamenvHo (OUT 3a OUTOM) C
NpeBapUTENbHO 33JaHHONW CKOPOCTBIO TepenaeTcst u npuHuMaeTcs napopmanus. B Arduino UNO
(m ero kmonax) smHu UART BwiBenensl Ha mudpoBbie mopTel 0 m 1, ¥ mapamiensHO K HUM
NoAKJIIo4eH ™MocT Ha wmuHy USB, mno3osmstomumii mporpammupoBate MK ¢ momouisro
MEPCOHANBHOTO KOMIIbIOTEpa U mepeaaBarh AanHble Mexay MK u IIK mpu pabore mporpamMmbl
MUKPOKOHTPOJIIEPA.

USB-moct Ha Arduino co croponsl IIK mpencraBisiercs B BHAEC «BUPTYaIbHOTO»

MOCJIeIOBATEILHOTO TMOpTa C ompeneneHHbiM Homepom (COMI1, COM2 wu T1.1m.). OH MOXeT



WCIIONIh30BaThCA  JIIOOBIM  TIIPOTPaMMHBIM  O0OecIieueHUuEeM, MO/ICPKUBAIOIIUM ~ paboTy €
MOCNe0BaTeNbHBIM MOPTOM. J[s1 HemocpencTBEHHOro OToOpakeHHs OalWTOB, MPUXOISAIIUX OT
Monynst Arduino, um mepegayd Ha HEro MHGPOPMALMU C KJIABUATYPhl KOMIIBIOTEpA CIY)KUT OKHO
«MoOHUTOp MOpPTa», BHI3BIBAEMOE HA)KATHEM Ha COOTBETCTBYIOIIYIO KHOIKY HA MAHENIU YIpaBJICHUS
cpenbl Arduino.

/lna evinoinenus 3a0anua nompeoyromca:

1) Mooyne Arduino ¢ maxemnoti naamou, 2) Domopesucmop, 3) Pesucmop 10 xOm; 4)

CoedunumenvHvle NPOBOOHUKU. Sv

Cobepume  cnedyrowyio  yenb,  UBMEPAIOWYIO  CMENeHsb
0C8eUeHHOCMU U Nepedarouyio «colpvley (He Kaiubposannvle) OaHHble
Ha kKomnviomep. lIpu U3MEHEHWH  OCBEIICHHOCTH  MEHSAETCS Photocell
MIPOBOJIUMOCTH (POTOPE3UCTOPA W, COOTBETCTBEHHO, HANPSHKCHHE Ha
KoHTakTe A(, TOAKIIOYEHHOTO K CpPEIHEH TOYKe JeIuTeNs ‘ PIN 20
HamnpsDKEHUs, 00pa3oBaHHOTO  (OTOPE3UCTOPOM U  MOCTOSHHBIM
pesucropom Ha 10 kOm. Ilpu HE0OX0IUMOCTH, (HOTOPE3UCTOP MOXKET § Resistor (10K ohm)

OBITh 3aMEHEH Ha TEPMOPE3UCTOpP WM JFO00H npyroi mpubop c

NEPEMEHHBIM COIMPOTHUBJICHUCM.

=1 GND

3aepysume cxkemu «0I. Basic — AnalogReadSerial». Tlpu
Hactpoiike MK (ynkuus sefup) xomannoii Serial.begin(9600) wnuMUpyeTcst pabota ¢
MOCJIE0OBATEIBHBIM TIOPTOM Ha ckopoctd 9600 Out/cek. [lanmee B CKeTYe MOXKHO HCIOIB30BATh
KOMaH]y Serial.printin,

BBIBOJALIYIO HHPOPMALMIO HA  HiGH (5vele) s
HOCIIEI0BATENBHBIM TOPT. J-I " " " VoV

LOW (0 vol s ) me

10%

IIposepome  pabomy

cxemaul, Hacmpoﬁme

HIGH (5 volts ) s
KomghopmHuwlil unmepeal | | | | | | | | 2.5V
LOW (0 volts) =3

nepeoauu ungopmayuu. S0%

1 0%
HIGH (5 volts) m—
2. Hlupomuo-umnynvcras | | | | | | | | A5V
LOW (0 volis) = '
mooynayua (LLIUM, PWM - 90%
Pulse-Width Modulation).
Tpexysemuwiii c6emoouoo.
[Tpu IIMM moxpynupyetcsi (U3MEHSIETCS) CKBANCHOCHb TIPSAMOYTOIBHBIX UMITYIBCOB. [Ipu
ckBakHOCTU 50% (vnu 0,5) UMIYJIBCHI, CIEIYIOIINE C OMPEIeICHHON YacTOTOW UMEIOT KBAJPaTHYIO
dbopMy U ycpeaHEHHOE 3a MEepUOJl 3HAYCHHUE HAIPSKEHUsS Takke paBHOe 0,5 OT ero MakCUMallbHOMN

AMIUIMTYBI. W3meneHne CKBaXKHOCTH HCIIOJIB3YCTCA MMPU YHPABICHUN HCKOTOPBIMU YCTPOfICTBaMI/I



(Hampumep, CepBONPUBOJAMH), a TAKXKE JaeT BO3MOXHOCTh BBIJAYM IEPEMEHHBIX CHTHAJIOB C
pa3HbIM JICHCTBYIOIIMM 3HAYEHHEM HAMpsOHKEHHs, YTO MOXKHO HCHOJIb30BaTh JJsl THTaHUSA,
HarpumMep, CBETOIMOI0B, IPOTPAMMHO YIIPABIISS SPKOCTHIO UX CBEUCHHUS.

Ha pucynke mokasaHbl Tpu pa3iUyHble CKBAXHOCTU U YCPEIHEHHBIE 3a MEPUOJ 3HAUEHUS
neuctBytomero HampspbkeHus. B monynsax Arduino UNO (m ux KiIoHax) uMeercs 6 JIWHUH,
ciocoOHbIX BblgaBaTh IMM-curnan. 910 nudpoBbie moptsl ¢ Homepamu 3, 5, 6, 9, 10 u 11.
[Iporpammuoe  ympaBnenue  IIIMM  ocymectBisiercss  KoMaHno  analogWrite(<nomep
nopma>,<cKeaxcHocms>), riae ckBaxxHocTh oT 0 10 100% koaupyercs uuciaom ot 0 1o 255.

/lna evinonnenus 3a0anus nompeoyromes:

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

TIooknouume ceemoouoo (uepez pesucmop Oas 02paHudeHusi moka) K
nopmy 9 u 3aepysume ckemu «01. Basic — Fadey». Tlocne cOopoca MK
cBeToauo 1 Oy/eT MIaBHO HApalUBaTh U YMEHBIIATh SPKOCTh. DTO JTOCTUTAETCs
3a CUeT IUIABHOI'O U3MEHEHMSI CKBAHCHOCMY TIUTAIOIUX €r0 UMITYJIbCOB (a HE UX
amnaumyowl). VIHBIMH clIOBaMH, CBETOJMOJ] MHUIAE€T C OYEHb KOPOTKUM !
MEePUOJIOM, MPUYEM COOTHOILICHUE «CBETSAIIEHCS» M «TEMHOW» 4YacTeil nepuoja
U3MEHAIOTCS. B cuily MHEPIUMOHHOCTH YeNOBEYECKOTO 3peHHs U €ro
UHTETPUPYIOIIMX CBOWCTB CO3JA€TCSl BIIEYATJIEHUE W3MEHEHHS SIPKOCTHU '
CBEYCHUS.

[ToMMMO MHEPIMOHHOCTH 3pEHHS, B TEXHUKE IIMPOKO HCIONB3YeTCs M JPYyroe CBOHCTBO
3peHusi, KOTOPOE MO3BOJISIET «IIOAMEHSTH» HEKOTOPBIN LBET (CBET C OMpPENeICHHON NJTMHON BOJHBI)
CMECBIO TPEX OCHOBHBIX LIBETOB, B3AThIX B OIIPEEICHHON nponopuui. OrpOMHBIN 1HMana3oH I[BETOB
MOKHO BOCIPOHM3BECTH, MMEsl BO3MOXXHOCTH YIPaBIATH SIPKOCTBbI0 KpacHoro (Red), 3emenoro
(Green) u cunero (Blue) ucTOUHMKOB CBETa, Pa3MEIICHHBIX TOCTATOYHO OJM3KO APYT K IPYTY,

YTOOBI BOCIIPUHUMATBHCA TJIA30M KaK C€IUHOC ICIIO0C. Takas CUTyallud peain3yeTcCs, HAIlpUMCEpP, B

RGB-cBeroanonax, UCIIOIb3YEMBIX B YCTpOMCTBAxX
m WHAMKAIIH, MH(pOPMaLMOHHBIX MaHEeJsX, LIBETHBIX

PIN 10 JMHAMAYECKHX PEKJIAMHBIX YCTAHOBKAX M T. II.
. RGB-cBetoguon umeer 4 BbIBOAA, OAMH W3 KOTOPBIX
o0t (caMblif IJIMHHBIA Y HOBBIX MPHUOOPOB), a KAXIBIA U3

§ § § Resistors (330 ohm)
TPEX APYIruX BbBIBOJAOB IIOACOCAWMHCH K HMCTOYHUKY CBETA
OTIPE/ICIICHHOTO [[BETA.

/lna evinoinenus 3a0anua nompeoyromca:

1) Mooyre Arduino ¢ maxemnou naamou, 2) RGB-

and
L1
I~
N33HO
a3d
—

m

o

c6emoouoo, 3) Tpu pezucmopa 330 Om; 4) CoedunumenvHrwie

GND




NPOBOOHUKU.

Iooxknouume RGB-céemoouod x mooynio Arduino x yugpoevim nopmam 9, 10, 11.
Hanuwume cxemu, yukiuuecku 0eMOHCMPUPYIOWUL OCHOBHbIE Y8EMA U UX B03MONCHbIE CMeCU Oe3
npumenenus LIIUM (xomanoa digitalWrite). Uzmenume ckemu mak, umobbl c8emoouo0 3a20pacs
cayuatiHbim ysemom, ucnoawvsys LLIUM (komanoa analogWrite). Jlononnume ckemy 803MOHNCHOCMbIO
3a0aHusl  JHcenaemMo2o Yeema NnocpeocmeoM KOHCONU NOCIed08amesbHo20 nopma (QyHKyuu
Serial.read unu Serial.parselnt).

JlaGopaTopHasi paboTa BBITIOJIHEHA B MOJHOM 00BbeME - 5 0ayuioB, BHITIOJIHEHA YACTUYHO — 3

Oasa, He BeITToJaHEeHa — () 0ayuIoB.

7. IlepeyeHb OCHOBHOI M [IONOJIHHUTEJbHON Y4eOHOU JHMTepaTypbl, HEOOXOAUMON JIA
O0CBOCHHS TUCUMIIIMHBI (MOIYJIs1)

a) ocHOBHas yueOHasi JuTeparypa:

1. Komuccapos, 0. A. u np. O6mas 351eKTpOTEXHUKA U 3JIEKTPOHHMKA: YueOHoe mocodue s
By30B / HO. A. Komuccapos, I'. U. babokun; o 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 MHKpPO3JIEKTPOHUKH W
MHUKPOIPOIIECCOPHON TEXHUKHU: YUueOHoe mocodue. — 2-¢ m3x., uctp. — CII16.: M3narenscTBo «JIaHby,
2013. — 496 c.: wn. ISBN 978-5-8114-1379-9. Jocrym: http://e.lanbook.com/books/element.php?

pll_id=12948

3. Txauenko @.A. DnexTpoHHbIE NpUOOPBI U ycTpoiicTBa: YueOHuk. - M.: UHOPA-M; MHu.:
Hos.  3namme,  2011. - 682  cu U1 ISBN  978-5-16-004658-7.  Hocrym:

http://znanium.com/catalog.php?bookinfo=209952

4. Ympuxua B.B. ®usnyeckre OCHOBBI 3JEKTPOHHMKH: YdeOHoe mocobme. - M.: Anbda-M:
HULl Undpa-M, 2012. - 304 c: wun. ISBN  978-5-98281-306-0.  Hoctyn:

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

0) 10MOJIHUTEIbHAS yueOHasi JUTepaTypa:
1. Tanenepun M.B. DnexrtponHas texHuka: YueOHuk / M.B. I'anbnepun. - 2-e usa., ucnp. u
nom. - M.: U1 ®OPYM: HULl UH®PA-M, 2014. - 352 c.: un. ISBN 978-5-8199-0176-2. Joctym:

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

2. Kongaes B. /1., JIynun C.A. Apxurekrypa O9BM: Yuebnoe nocodue. - M.: N[ POPYM: HUILL
Wudpa-M, 2013. - 384 c.: wr. ISBN 978-5-8199-0373-5. loctym: http://znanium.com/catalog.php?
bookinfo=375092

3. Yrpromos E. I1. [ludpoBas cxemorexHuka : yued. mocobue uist By30B. — 3-€ u3Jl., nepepad. u
norn. — CII6.: BXB-Ilerepoypr, 2010. — 809 c.: umn. ISBN 978-5-9775-0162-0. octym:

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

8. Ilepevyens pecypcoB MH(GOPMALMOHHO-TEJEKOMMYHUKAIMOHHON ceTn «HTepHeT»,
HEe0OXOAUMBIX /IJIS OCBOCHUSI TN CUMIIIMHBI (MOYJIsl)

HanmonaneHbIi OTKPBITHIN YHUBepcuTeT MHTYHT. —peskum poctymna 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
http://znanium.com/catalog.php?bookinfo=488007

9. MeToguyeckue YKa3aHus Uit 00yYAIOIIUXCS 110 OCBOCHUIO THUCUUILJIMHBI (MOYJIs1)

Bun yueOHBIX 3aHITHIA

OpFaHI/ISaI_[I/ISI ACATCIIbBHOCTU CTYJAICHTA

Jlexus

Jlexuu MocTpoeHbl Ha OCHOBE MCIOJIb30BAaHUS AKTUBHBIX (POpPM OO0yUEHUS:
- Jexknms-0ecena (MperMyILECTBO JIEKIUH-0ece bl COCTOMT B TOM, YTO OHA
MO3BOJISIET TPUBJIEKaTh BHHUMAHHE CTYJACHTOB K HauOojee BaXHBIM
BOIPOCAaM TEMBI, ONPENENATh COJEpKAaHUE U TEMI U3JI0XKEHUS y4yeOHOro
MaTepuaia ¢ yueToM OCOOCHHOCTEH CTYICHTOB), - MPOOJeMHAas JIeKIus (¢
MOMOIIbI0 MPOOJIEMHON JIeKUMH oOecreuuBaeTcs JOCTHKEHHE Tpex
OCHOBHBIX JUAAKTUYECKHUX LEJIeH: YCBOGHHE CTYACHTAMH TEOPETUYECKUX
3HAHUM;  pa3BUTHE  TEOPETHUYECKOrO0  MBIIUICHUSA;  (OpMHpPOBAHUE
MO3HABATENILHOTO HMHTEpeca K COAEPKaHUIO y4eOHOro mpeaMera U
npodecCHOHAIBHON MOTHBAlMKM OyAyIIEro CHenuanucra), --JeKnusi ¢
3apaHee 3alUIAHUPOBaHHbIMH omuOkamu (Ota ¢dopma mNpOBEIACHHUS
JeKIMM HeoOXoAMMa Ui Pa3BUTUSA y CTYJIEHTOB YMEHHUH OIEepaTUBHO
aHAJTM3UPOBaTh NPOQPECCHOHANbHbIE CHUTYallMH, BBICTYNAaTb B  POJHU
HKCHEPTOB, OMNIOHEHTOB, PELIEH3EHTOB, BBIWICHITh HEBEPHYIO MU
HeTouHy0 HH(popManuio). Ha kakmoil JeKIuH MpUMEHSETCS COuYeTaHue
3TUX (HopM 0OyueHHs B 3aBUCHUMOCTH OT HOJTOTOBJIEHHOCTH CTYIEHTOB U
BOIIPOCOB, BBIHECEHHBIX Ha JIEKIHIO. [IpHcyTcTBHE Ha JIEKIMH HE TOJDKHO
CBOJOUTHCA JIMIIb K ABTOMAaTHUYECKOW 3alUCH M3JIOKEHUs IpeaMeTa
npenojasaresieM. bonee TOro, COBPEMEHHBIM HACBHILICHHBIA MaTepHall
KaX/1011 TeMbl HE MOXKET (110 BPEMEHH) COBIAJIaTh C 3alMChIO B TETPAIN U3-
3a pa3HOW CKOPOCTH MPOIIECCOB — MBINUICHUS M aBTOMATHYECKOW 3alHCH.
Kaxnplii cTyneHT noibkeH pa3paboTaTh Ui ce0si CUCTEMY YCKOPEHHOTO
¢ukcupoBanuss Ha Oymare wmarepuana Jekiuuu. l[loaTomy, JeKTopom
PpeKkomendyemca Qopmanuzayua 3anucu TOCPEICTBOM HCIIOJIb30BAHUS
OOIIENIPUHATHIX  JIOTUKO-MAaTEeMaTHYEeCKUX  CHMBOJIOB,  COKpAIICHHH,
anreopandeckux (HopmMyibl) U TeOMETpUYeCKUX (TrpaduKH), CHUCTEMHBIX
(cxembl, TabmuIBl) (GuKcaMidi u3ydaemoro martepuana. OBIajJeHHE TaKOU
METOAMKOM, MO3BOJISET KaXJAOMY CTYIEHTY HE TOJBKO YCKOPUTH IPOLECC
W3y4YEHHsI, HO U TMOBBICUTH €r0 KadyeCTBO, IMOCKOJBbKY YCIEIIHOE BIaJICHUE
yKa3aHHBIMM  IpueMaMu  TpeOyeT  MepepabOTKH, OCMBICIEHHS U
CTPYKTYpHU3AILIMN MaTepuaa.

JlaboparopHas paboTa

By3oBckas ~ moaroTtoBka  CHENMAIMCTOB  JOJDKHA — oOeclieunBaTh
pUOOpEeTEeHUe MMM HE TOJbKO 3HAHWM, HO W YMEHHUH HCIOJIb30BaTh
MOJIydeHHbIE 3HAHUs Ha MpaKTHKe. ITO TpeOOBaHUE U MOJI0)KEHO B OCHOBY
Lenel U METOJIOB IPOBEJCHMS JIaOOPaTOPHBIX padOT MO BbILIEYKAa3aHHOU
yueOHo  mucuuruinHe. JlaGopaTtopHble  pa0OoThl  mpeiaraiorcs B
COOTBETCTBHH C pabovell MpOrpaMMoil B paMKax KaKJI0i TEMBI.

IloaroroBka K

9K3aMEeHY

IToaroroska K 3K3aMeHy MPEANOIAracT U3y4eHUEe PEKOMEHyeMOU
JIUTEPATYpPBI U IPYTUX UCTOYHUKOB, KOHCIIEKTOB JIEKIIUM, IOBTOPEHUE
MaTepUaJIOB PAKTUYECKUX 3aHATUH.

10. ITepeyeHb MH(OPMANMOHHBLIX TEXHOJOTHH, HCHOJIb3yeMbIX IPHU OCYIIECTBJICHUH
00pa3oBaTeJIbHOTO MpoUecca Mo AUCHUIIMHE (MOAYJII0), BKJIKYAsS NepedyeHb MPOrpaMMHOI0
o0ecnieyennsi 1 ”HPOPMANMOHHBIX CIPABOYHBIX CHCTEM (IMIPU HEOOXOTUMOCTH)

[IporpaMMHBIe cpeAcTBa MOJCIUPOBAHUS SJIEKTPOHHBIX YCTPOUCTB U 1eneit (Qucs, Digisim),
cpena pazpabotku Arduino st mporpammupoBannst MK AVR, 351eKTpoHHBIE CIIPaBOYHBIE PECYPCHI.

11. Onucanne MaTepuaIbHO-TeXHHYECKOW 0a3bl, HEOOXOAMMOH IJsl OCylIeCTBJIEHHS
00pa30BaTeJIbHOTO NMpoLecca Mo AUCHUILTHHE (MOAYJII0)

JIyist ipoBeieHHsI JIEKIIMOHHBIX 3aHATUNA MCTOJB3YeTCS TMOTOYHAsl ayauTopus Ha 75 mecT (c
IPOEKTOPOM JUIsl JAEMOHCTPAallMU IMpPE3eHTalMii 1O BCeM TeMaM Kypca), s IPOBEACHUs




MPAKTUYECKUX 3aHITUH — aynuTopuu Ha 20 MecT.
JIist TONIb30BaHUs JIEKTPOHHBIMU PECYPCAMU UCIOJIB3YETCs NEPCOHAIBHAST KOMIIbIOTEpHAs
TE€XHHKA C TocTynoM B HTepHeT.

[Ipu BBHINOIHEHUH Ta00OPATOPHBIX PAOOT MPUMEHSIOTCS CPEACTBA BEIYMCIUTENLHON TEXHUKH, HA
KOTOPBIX MCCIEAYIOTCS MpOrpaMMHBIE MOJENIH NPUOOPOB U MPOU3BOIAUTCS IMPOrPaMMHPOBAHUE
MHUKPOKOHTPOJUIEPHBIX Monyiei. JlabopaTopHbie paOOThl MIPOU3BOAATCS C MPUMEHEHUEM YYEOHBIX
CTEHJIOB, BKJIIOYAIOIIUX MHUKPOKOHTPOJUIEPHBIN MOJYJb, MAKETHYIO IUIaTy M HaOOp KOMIIOHEHTOB
U1 IpOBeIeHHsI paboThI (COeMHUTENbHBIE TPOBOIHUKH, pasHooOpa3Hbie IC, CBETOAMOABI U T.I1.).

12. Unble cBegeHus M (MJIH) MATEePHAJIBI

12.1. Ocobennocmu peanuzayuu OUCYUNIUHBL 011 UHEATUOO0E8 U JIUY C
02PAHUYEHHBIMU 603MOICHOCHAMU 300P06bA

OcoOeHHOCTH peanr3aluy MPOrpaMMBbl Kypca Il WHBAJIHIOB U JIIOACH C OrpaHMYCHHBIMU
BO3MOXHOCTSAMU 300POBbSA 3aBUCUT OT COCTOSAHHWH HMX 3IJ0POBbA KW KOHKPCTHBIX HpO6JICM,
BO3HHKAIOIINX B KQKIOM OTIIEIFHOM CIIydae.

J ITpu opranuzanuu oO6pa3oBaTENBHOrO Mpolecca A caaboCablIaliX CTYASHTOB OT
npenogasatens Kypca TpeOyercs ocobast pukcanus Ha cCOOCTBEHHOM apTHKyJsuuu. ['oBOpUThH ciie-
JyeT HEMHOI'O TPOMYE U YeTye.

L4 Ha 3ansatusax npenoaaBaTeIto Tpe6yeTcs1 YACIIATH MOBBINICHHOC BHUMAHUEC CIICHHUAJIb -
HBIM TIpo()eCCHOHANBHBIM TEPMHUHAM, a TAK)Ke K MCIOIb30BaHUIO MTPOPECCHOHATBHOM JIeKCHKH. J1ist
JTYYIIETO YCBOCHUS CIA0OCIBIMIANINME CIIEIUATBHON TEPMUHOJIOTUU HEOOXOAMMO KaXKIbI pa3 M-
caTh Ha JIOCKE UCIIOIb3yeMble TEPMUHBI 1 KOHTPOJIMPOBATH UX YCBOCHHE.

. B mporecce oOydeHUs peKOMEHAYETCS HCIOJIb30BaTh Pa3HOOOpa3HBINA HATIISIHBIHN
Marcpuall. Bce JICKIIMHA KypcCa CHa6)K€HI)I KOMITBIOTCPHBIMU MyJII)TI/IMeI[I/If/'IHBIMI/I MpE3CHTAllUAMMU.
o B mpouecce paGoTsl co cnabOBUASIIUME CTYJEHTAMU TEIaroruniecKoMy paOOTHHUKY

CIIElyeT YYUTBIBATh, JJISI YCBOCHUS MH(OpPMALUU CIa0OBUIAIUM TpedyeTcs Oojbllee KOJIUYECTBO
MOBTOPEHHI U TPEHUPOBOK MO CPABHEHHIO C JIMIIAMHU C HOPMAJILHBIM 3PEHUEM.

° Nudopmanuro HeoOX0AMMO TPEICTABIATH B TOM BHJIE, B KAKOM €€ MOT OBl TIOJIYYHTh
cnaboBuAsIMi oOyvaromuiics: kpynHslid mpudT (16 - 18 mynkToB). Cienyer nperocTaBuTh BO3-
MO’KHOCTh CJIA0OBUISIIIUM HCII0JIb30BaTh 3BYKO3AMUCHIBAOLINE YCTPOWCTBA U KOMIIBIOTEPHI BO Bpe-
M 3aHATHI 110 Kypcy. [Ipu nexiuoHHo# hopme 3aHATHN CTYACHTY C IJIOXUM 3PEHHEM CIIelyeT pas-
PELIUTh MOJIb30BaThCS AUKTOPOHOM - 3TO €ro crnoco0 KoHcnekTupoBaTh. He cinenyer 3a0b1Bath, 4To
BCE 3aMCaHHOE Ha JJOCKE JOJDKHO OBITh 03BYUYEHO.

° B pabote ¢ mManoMOOMIBHBIMU OOYYaIOIIMMHUCS MPEAYCMATPUBAETCS BO3MOXKHOCTD
KOHCYJIbTAIIMH MOCPEICTBOM 3JIEKTPOHHOH MOYTHI.

12.2 3anaTHus, NpOBOAUMbIC B MHTEPAKTUBHBIX (popMax

Ne Pa3nen, Tema AUCHUIUIMHBI O6beM ayTuTOpHOM ®opmbl paboThI
n/n paboThI
B MHTEPAKTHBHBIX (hopMax
10 BHJIaM 3aHsATHUH (4ac.)

Jle [Tpax Jla6o
KIL. TUY p.
1 DJIeMEHTBI BJIEKTPOHHBIX 2 [TpobnemHuas
CXEM JCKIHS
2. AHanu3 3JIeKTPOHHBIX CXEM 4 PaGora B ManbIx
rpymmnax




3. CocTaBieHue  AIEKTPOHHBIX 4 Pabota B Mambix
CXeM rpymnmnax

HNUTOI'O no nucruIuinge: 2 8

CocraButens: boituenko I'.H, mouent kadenpsr TuMIINU

(pamunus, unuyuanst u dordxcnocms npenodasamensi (eit))

Makxker paboueil mporpaMmbl AUCHUTUIHHBI (MOAYJs) pa3paboTaH B COOTBETCTBUU C MPHUKA30M
Muno6prayku Poccun ot 19.12.2013 Ne 1367, omo0peH HayYHO-METOIUIECKIM COBETOM (IIPOTOKOJT
Ne 8 o1 09.04.2014 1.) m yrBepx)aeH npukazoM pekropa oT 23.04.2014 Ne 224/10..

MaxkeT OOHOBJIEH ¢ MONpaBKaMH B YacTH MOANKWCEH HAa TUTYJIBHOHM cTpaHuie, 1.3 pobaBieHa
CTpOKa IJIsl yKa3aHHs 4YacoB, MPOBOAMMBIX B AKTUBHOW M HWHTEPAKTUBHOM Qopmax oOydeHuS,
no6asieH 1. 12.1 OcoGeHHOCTH peanu3aiy TUCIMIUTMHBI 17151 HHBAJIUIOB U JIUI] C OTPaHHYCHHBIMH
BO3MOKHOCTSIMU 3/10p0oBbs (TipoTokost HMC Ne 6 ot 15.04.2015 r.), yTBEpKI€H MPUKA30M PEKTOPA.




