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1 IIEJI ¥ 3AJJAYN TACHUATIINHBI

1.1 Henau nucuMmjinHbl GOPMHUPOBAHUE CHUCTEMbl 3HAHUM U MPAKTUUYECKUX
HABBIKOB B 00JIACTH OCHOB CXEMOTEXHUKH HU(POBBIX UHTETPAIbHBIX CXEM M MHUK-
POMPOIECCOPOB, METOJIOB CHHTE3a HU(PPOBBIX YCTPOHUCTB, TPUEMOB MPOTPaAMMUPO-
BaHUS U OTJIAJIKH MPOTPAMM JIJIs1 MUKPOTIPOIIECCOPHBIX CUCTEM.

1.2 3agaun ocBOCHHUSA TUCIUIIINHBI
- U3y4YE€HUE COBPEMEHHOHN 3JIeMEHTHOM 0a3bl LMQPOBBIX, LHU(PPOAHAIOTOBBIX,
aHanoro-uu@poBsix 1 Mukponpoieccopusix (MII) ycTpoiicTs,
- U3Y4YEHUE CTPYKTYpPHOM OpraHu3alMH Takux cucrteM Ha 6aze MII u mukpo-
KoHTpoJuiepoB (MK);
— 03HAKOMJIEHUE C OCHOBHBIMHU XapaKTEPUCTUKAMH U 00JIACTAMH NPUMEHEHUS
HanOosnee nonyssipHsix MII u MK
— OCBOEHHME METOJIOB CHHTE3a LIM(PPOBBIX YCTPONUCTB U METOAOB IIPOEKTUPOBaA-
HUSI MUKPOIIPOLIECCOPHBIX YCTPOWCTB;
— (opMHpOBaHUE MPAKTHYECKUX HABBIKOB MPOEKTHPOBAHUSA HU(PPOBBIX U MHK-
POIPOIIECCOPHBIX CUCTEM;

q)OpMI/IpOBaHI/Ie HABBIKOB B COCTABJICHHMH M OTJIaAKC HpOCTGfIH.IPIX nporpamMm
AJI1T MUKPOITPOICCCOPHBIX CHUCTEM.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrumunaa «l{udpoBble UHTETpAIbHBIE CXEMBI M MUKPOMPOIECCOPBI» OT-
HOCHUTCSI K JUCIUIUIMHAM 4YacTH, (HOpMHUPYEeMOH yYacTHHKaAMU OO0pa30BaTEIbHBIX
otHomeHui 61oka b1lydeOHoro miana.

3 HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O AUC-
HUIIJIMHE
[Ipouecc uzyuenus: aucuuiinHbl «L{uppoBble HHTErpaNbHbIE CXEMbl U MHUK-
porpoLeccopbD HalpaBieH Ha POPMUPOBAHUE CIAEAYIOLIUX KOMIIETEHIIHI:
[IK-2 - CnocoGeH BBITIONHATH MPOEKTUPOBAHUE PAJAMOAIEKTPOHHBIX YCT-
POMCTB B COOTBETCTBUM C TEXHHYECKUM 3aJJaHHEM C HCIIOJb30BAaHUEM CPEICTB aB-
TOMAaTHU3alMH IPOEKTUPOBAHUS

Pe3yabTaThbl 00yuyeHHs, XapaKTepU3yoIme

Komnerenuus
c(hopMUPOBAHHOCTH KOMIIETEHIIUN

I[1K-2 3HaTh COBPEMEHHYIO D3JIEMEHTHYI0 0a3y mHu(poBbIX, HIH}-
PO-aHaAJIOrOBbIX, aHAJIOTO-IM(PPOBBIX MHUKPOIPOLECCOPHBIX YCT-
POMCTB, METOAUKY IPOEKTUPOBAHUS AIIApaTHBIX IIPOrPAMMHBIX
CpencTB LU(POBBIX W MHUKPOIPOLECCOPHBIX CHUCTEM; OCHOBBI
MIPOEKTUPOBAHUS 3JIEKTPOHHBIX OJIOKOB M YCTPOHCTB MpHOOpO-
CTPOEHHS.

yYMETb BBIOMpATh ONTHMAJIbHBIE C TOYKM 3PEHUs PELICHHs IIO-
CTAaBJICHHOM 3aJaud TUIIOBBIE CXEMOTEXHUYECKHE PELICHMS IS
peaiv3aly AIEKTPOHHBIX YCTPONCTB NpPUOOPOCTPOEHHUS; aHa-
JM3UPOBATh 3JEKTPOHHBIE YCTPOMCTBA NMPUOOPOCTPOEHUS KOM-




NBIOTEPHBIMA METOJAMU; CHHTE3UPOBATH CTPYKTYPHYIO CXEMY
3JEKTPOHHOTO YCTPOMCTBA, MPEAHA3HAYEHHOTO JUIsl PEIICHHS
MOCTABJIEHHOM 3a/1a4l MPUOOPOCTPOCHUSI.

BJIJICTh HABBIKAMH ITOATOTOBKY MPUHIUIAATBHBIX U MOHTaKHBIX
ANIEKTPUYECKUX CXEM; COBPEMEHHBIMH METOJAMHU IPOEKTHPOBA-
HUS OJIOKOB IU(POBOK 00pabOTKM WMHGPOPMALUU 3IEKTPOHHBIX
CPEICTB C Y4YETOM TEXHHYECKHX TPeOOBaHMH; HAaBBIKAMHU IIPO-
rpaMMUpPOBaHUs paboThl 0710KOB HuppoBoii 00padboTku uHDOP-
Maluu

4 OBBbEM JUCHUIIJIMHBI
OO6mast TpyaoeMKOoCTh aucuuiuinibl «l{udpoBeie MHTErpasbHbIE CXEMBI U
MUKPOIPOLIECCOPBI» COCTABIISET 6 3a4ETHBIX €AUHHUII.
Pacnipenenenne Tpy10€MKOCTH JUCIUIUIMHBI IO BUIAM 3aHATUN
Qunas popma 00yueHust

Bun yaeOHOi paboThl Bcero | Cemectpbl
4acoB 6
AyIuTOpHBIE 3aHATHSA (BCEro) 108 108
B Tom yncie:
Jlekuun 36 36
[TpakTueckue 3ausarus (113) 36 36
JlabopaTopusie pabots! (JIP) 36 36
CamocrosiTesibHAs padoTa 72 72
KypcoBoli npoekr + +
KoHntposbHas pabota
Bun npome)xxyTouHOM aTTecTaluy — SK3aMeH 36 36
OO6m1as Tpy10€MKOCTh gac 216 216
3a4. efl. 6 6
3aounas ¢gopma o0OyueHus
Bun yueOHOi1 paboThl Bcero CemecTpsl
4acoB 6
AyAuTOpHbBIE 3aHATHS (BCEro) 24 24
B Tom yncie:
Jlexumun 8 8
ITpaktuueckue 3ansatus (113) 4 4
JlaGopartopusie paboTsl (JIP) 12 12
CamocTrosiTesibHasi padoTa 183 183
KypcoBoli npoekr + +
KontposbHas pabota
Bun mpomexxyTouHO# aTTecTanmm — SK3aMeH 9 9
OO6mast Tpy10eMKOCTh gac | 216 216
3ad. e1I. 6 6

5 COAEPKAHUE JUCIIUIIJIMHbI




5.1 Conep:xanue pa3iesioB JMCHUILIMHBI U pacnpeaeaeHle TPYA0eMKOCTH

0 BHJAaM 3aHATHH

Ounas popma 00yueHust

Ne i/t

HaunmenoBanme TeMbl

Conepxanue paszena

Jleknn

[Ipax
3aH.

JIa6.
3aH.

CPC

Bcero,
qac

1

Beenenue

Crioco0bl 1udpoBoit 06paboTku MHGOP-
Maiuu B npudopoctpoeHnd. CHCTEMbI Ha
MHKPOKOHTPOJIJIEPAX H JKECTKOW JIOTHKE.
Jlornueckue aHaIM3aTOPHI

MuKpOKOHTpoJIIepHast
miatdopma

IMnarpopma Arduino. Dnekrpuueckue
nmapametpsl. Kimaccudukanms mmatdopm B
3aBUCHMOCTH OT Ha3HAdeHus. Bujbl
noproB, HazHaueHue. Komanasr CU pa-
0OTHI C HOPTaMIL.

[Monstue IHWUM u ALIIT

Ob6nactn npumenenus IMM. Komanabt
CH pabotsl ¢ IUM. INpunuun aeiictust
ALII, onopHOe HampspKEHHE W TOYHOCTH
AITI. Komangst CU pabotsr ¢ AL

W3meputens BIQXXHOCTH U
temmeparypsl DHT11.

Ha3nauenne, komMaHgsl OMOMHMOTEKH VIS
padoter ¢ DHT11. Ycnosasrii onepatop If]
u switch ... case B CU.

3HAKOCHHTE3UPYIOMINI
LCD unpaukarop

Wnpukatop DVI1602LCD wunHmukaropa
LiquidCrystal 12C. Omneparopsl IUKJIOB
for u do ... while. . [Tapamerps! MHAMKA-
Topa. Komanabel paboThl ¢ OHOIMOTEKON

6/

Yacel peanbHOrO BpEMEHHU
(RTC)

Yacer RTC DS1302. Ha3znauenue. bu6-
muoteka g paborel ¢ RTC. Komangst
oubmmorexn. Tunsl nepeMeHHbIX B CU.

CeMHUCerMeHTHBIE HHIOU-
KaToOphbI.

Buper. Ilpusiun  ¢opMmupoBaHus u30-
OpakeHHs HA CEMHCETMEHTHOM HHJIMKa-
Tope. [loHATHE NMHAMHYECKOW HWHIMKA-
uuu. MaccuBbl B CU. Komanner aist pa-
0OTBI € TIOCIEIOBATENBHBIM  ITOPTOM
Serial.

Bxonnbele caBurosble pe-
THCTPBI

Cneurosenii peructp 74HC595. Hasna-
YeHue, NpUHOUN paboTel. Hasnauenne
BbIBO10B 74HCS595. burosble onepatopsl
CH.

CBeTOAMOIHBIC MATPHIIBI

Cerognonnas Marpuma 1588AS. Ha-
3Ha4YeHHe, HIPUHLUI paboThl. Mcmonb3o-
BaHHE II0CNIEJOBATEIFHOTO BKIOYCHUS
74HC595. Jlornueckue onepauuu s3blKa
CH.

10

SPI untepdeiic

SPI unTepdeiic. Hasnauenune u mpoTokoi.
BeBogel Arduino s paboter ¢ SPIL
Kowmaue! oubimmorexu SPI.

11

MarpudHble KIaBHATYpHI

Junamudeckuil onpoc kinaBuarypsl. Ma-
TemaTHieckue GyHkIuH si3pika CU

12

BxonaHbie caBurosbie pe-
THCTPBI

Bxonnoii casurossiii peructp 74HC165.
Ha3znauenne, mpuHnun pabotsl. HasHa-
yenne BeIBOmOB 74HC165. Hasnauenue
MOTSATUBAIOIINX PE3UCTOPOB.

13

UK npueMHuKH

UK npuemnux VS1838B. Hasnauenue.
[Topspok nmoakmoyenus. Komanapr 6u0-
nuoteku 1 pabotel ¢ MK npueMHuKOM

14.

AnmapaTHble TPepPHIBAHUS

Bupl npepsiBaHH B MHKPOKOHTpOJLIC-
pax. OcoOeHHOCTH peanu3aliy arma-
paTHBIX NPEPbIBAHUIT

15.

CHJI0BBIE DJIEMEHTHI

IIprMeHeHHe TPaH3UCTOpA UL yIpaBiie-
HHUs MOIIHOW Harpy3koil. OcoGeHHOCTH
BKJIFOUCHUS MHIYKTUBHOHN Harpysku.

16.

IIuna 12C

[Iuna 12C. IMopts! Arduino asst paboTsl ¢
12C. Komaungel OuOmuorexkun Wire mist
pabotsi ¢ 12C.

17.

Jlatuuku Xomnna

OcobeHHoCTH IPUMCHCHUSI ~ NJAaTYUKOB




XoJsuta B IpUOOPOCTPOCHUH

18. Jaruuku myma Oco0eHHOCTH  TpHMEHeHHs1 JaTyukoB| 1 2 2 5
IIyMa B IpHOOPOCTPOCHHUHI
19. I'papuueckne LCD guc-|ducrmeit Nokia 5110 ITapamerpsr guc-| 1 2 2 5
ieu wrest. Komanaer pabotsl ¢ 6ubiamorexoit
Adafruit GFX.
20. Ucnonb3oBanue paauoka-|Ilepemarunk FSI100A u  npuemuuk| 1 1 2 4
Hama mpu mnepemaun uH-|MX-RM-5V. TIlapamerpsl koMIuiekra
(dopmanmu nepefaTynka M HpHeMHHKA. KomaH[bl
oubmotekn iarduino RF433.
21. PesucruBHbie narauku|Jarauk  ypoBHs kuakoctd. Cxema u| 1 2 2 5
YPOBHS KUIKOCTH NPUHIMI  JCHCTBUS, MOIKIIOYEHHE K
Arduino.
22. Tepmonapsl Tepmonapsr  K-tuna. Muxkpocxema| 1 2 3 6
MAX6675. CTpykTypHas cxema MHUKpPO-
cxeMbl MAX6675. Komauasl OMOIHOTEKH
JUIs1 paboThl ¢ MEKpocxeMold MAX6675.
23. [Mupoosnextpuueckue aat-|[Tuposnekrpuueckuit narank HC-SR501.[ 1 1 2 4
YUKU [IpuHUMI AeHCTBUSA TUPOIIEKTPUUECKOTO
naturka. HasHaueHne BEIBOJIOB M OPraHOB
ynpasienust HC-SR501.
24, AHasnorossle nartunkd [[Jatank temmeparypsr LM 35. Xapakre-| 1 1 2 4
TeMIIepaTypbl PHUCTHKH, TapaMeTpbl, Ha3Ha4YeHHE BbI-
BOJIOB, CIIOCO0 moakIoueHus K Arduino.
25. Hudpossie maturku Tem-|Jarunk Temmeparypst DS18B20. Xapak-| 1 1 2 4
neparypsl TEPUCTHKH, IapaMeTphl, Ha3HauYeHHE
BBIBOJIOB, CIIOCOO  NOIKIIOYEHHST K
Arduino. Komannpr OubIIMoTEKH
OneWire.
26. Monymu  6ecnposoaHoii| Bluetooth moxyes HCO6 1 1 3 5
Hepeiaun JaHHbIX
27. DoTOpE3UCTOPHI ®oropesncrop. Ilapamerpsl, cxema mox-| 1 2 1 2 6
Kiro4YeHys K Arduino.
28. OnextpoaBuratend  1mo-|CxeMbl HOAKIIOYEHHs dnekTpoxsurate-| 1 2 1 2 6
CTOSTHHOTO TOKa. nert, H-mocT.
Hucnnen ¢ anmapatHoii|Jucmeii Ha 6a3e kontpoiepa TM1637. 1 2 1 2 6
29, HnoAnepKKoi nHauka-unn | [AnHamudeckas wHAMKauus. KomaHzsl
onbmmorexn TM1637.h.
30. KonTtpomneps! maTpuig CeroanoaHas MaTpuna ¢ KoHTposuiepom| 1 2 1 2 6
max7219. JluHaMu4veckas WHIUKAIIHS.
Komanp! 6ubnnorexn Max72xxPanel.
31. IllaroBsie nBUTATEIH [laroBerit meuratenr 28BYJ-48. Ilpun-| 1 2 1 2 6
LU JIeHCTBHS IIaroBOTO  JBUTATEIS.
Koutposiep i paboThl € ILIaroBbIM
nurareneM. KomaHasl — OMOJIMOTEKH
Stepper_28BYJ.h.
32. CepBonpuBOAbI Cepsomnpuox SG90. IMpunmun nevicrust| 1 2 1 2 6
cepBonprBoaa. KomaHmsl OHOIHOTEKH
Servo.h.
33. Ceeroamonsl ¢ THKCeNb-|CBETOOMONBI ¢ MUKCENBHOM anmpecammeii| 1 2 1 2 6
HOM ajipecanueit WS2812B. [IpuHnum nepegadn CUTHANA B
WS2812B. Komau bl OunbIMOTEKN
Adafruit_NeoPixel.h.
Hroro| 36 36 36 72 180
3aouyHas popma 00y4eHus
Ne n/m HaunmenoBaHnue TeMsbl ConepxaHue paszena Jlexn Tpax | - JIad, CPC Beero,
3aH. 3aH. qac
1 Brenenue Croco06nl 11dpoBoit 006paboTku HHDOP-
Maiuu B npudopocrpoenun. CUCTEMBI Ha 05 - 5 55
MHKPOKOHTPOJUIEpaX W XKECTKOH Jioruke.| '
Jlornyeckue aHaIu3aTopbl
2 MHUKpPOKOHTpOILIEpHAs IMnarpopma Arduino. Dnexrpuueckne
matpopma napamerpsl. Knaccuduxarys miarhpopm B
3aBUCUMOCTH OT HasHayeHusa. Bunei| 0,5 1 1 6 8,5
noprtoB, Ha3zHaueHue. Komaunet CU pa-
0OTBI C HOPTAMH.
3 TTousrtue UM u AL Qo6mactu npumenenuns IIMM. Komannsr| 0,5 1 6 7.5




CU pabdotsl ¢ HIMM. Ilpunnun peiictust
ALII, onopHOe HampspKEHHE U TOYHOCTh
AL Komanne! CU pa6otsl ¢ ALIL

4 Wzmeputens BraxkHocty U |Ha3HaueHne, koMaHIbl OMONHMOTEKH IS
Temneparypst DHT11. pa6otsl ¢ DHT11. Ycnosnslii oneparop If] 0,5 7,5
u switch ... case B CU.
5 3HAKOCHHTE3UPYIOIIUI Wnpukatop DVI1602LCD wunmukaropa
LCD unaukatop LiquidCrystal 12C. Omneparopsl LHUKIOB 05 75
for u do ... while. . ITapamerpsl unAnKa-| ' '
topa. Komanp! paboThl ¢ GHOIHOTEKOH
6 Yacer peanmsHoro Bpemenu|Yacst RTC DS1302. Hasznauenme. bn6-
(RTC) morteka it pabotel ¢ RTC. Komanmst| 0,5 7,5
6ubmmotexu. Tunsl nepeMeHHbIX B CU.
7 CemucermeHTHele HHAN- |Buapl. IlpuHnun ¢opmupoBaHus u30-
KaTOPHI. OpaxkeHHsT Ha CEMHCErMEHTHOM HWHIHKa-
tope. IloHATHe nUHaAMHMYECKOHl HMHAMKa- 05 75
uuu. Maccussl B CH. Komanner anst pa- ' !
OOTEI C TIOCIENOBATEILHBIM  OPTOM
Serial.
8 Bxonnbsie cnsuroBslie pe-|Casuroseiid peructp 74HCS595. Hasna-
THCTPHI 4YeHHe, NpUHOUN paboTel. HasHauenne 05 75
BEIBOJIOB 74HCS595. ButoBsle oneparopsr| '
CU.
9 Caeroauoansle MaTpullbl  |CBeroauonHass Mmarpuna 1588AS. Ha-
3HaueHWe, NpUHIMI paboTsl. Mcmomb3o-
BaHME TIOCIEAOBATEIBHOTO BKIIIOUCHUS 6
74HC595. Jlornveckue omepamyu s3bIKa
CHU.
10 SPI untepdetic SPI unrepdeiic. Hasnauenue u npotokon.| 0,5
BeiBogpl Arduino s paboter ¢ SPI. 75
Komanpp! 6ubmmorexn SPI.
11 MarpuuHsle k1aBuaTypsl |[AuHamudeckuit ompoc knaBuatypel. Ma-[ 0,5 75
TeMaTnueckue QyHKn si3pika CU '
12 Bxoanbsie cnsuroBsie pe-|Bxomnoii casurossiii peructp 74HC165. 0,5 6,5
THCTPHI Hasznauenne, npuHnum pabotsl. HasHa-
yeHue BbIBOOB 74HC165. Hasnauenue
MOATATUBAIOMINX PE3UCTOPOB.
13 UK npueMHUKH UK npuemnank VS1838B. Hasnauenme. 6
Iopsmok moakmoueHus. Komauabr 6ud-
soTeky st padbotel ¢ MK npuemurkoM
14. AnmnapatHble pepbiBaHuis |Buasl mpepeiBaHuil B MEKPOKOHTPOJLIE- 6
pax. OcoOeHHOCTH peanu3aldyl  arma-
paTHBIX IPepEIBAHAIT
CHIIOBBIE 2JIEMEHTEI [Tpumenenue Tpausucropa mis ynpasie-| 0,5 6,5
15. HUSL MOIIHOHM Harpyskoil. OcoGeHHOCTH
BKJIIOYEHHS MHAYKTUBHOM HAarpy3KH.
16. Iuna 12C [Huna 12C. Ioptst Arduino s padoter ¢ 0,5 75
12C. Komaungel OuOmuorexkun Wire misa
pabotsi ¢ 12C.
17. Jarunxu Xomna OCOOCHHOCTH TNPUMEHEHHs] JaTYUKOB 6
XoJiuta B IpuOOPOCTPOCHUH
18. Jarunku nryma OCOOCHHOCTH TIPIMEHEHUS  JaTYUKOB 6
IIyMa B IPHOOPOCTPOCHUHN
19. I'padpuueckue LCD nauc-|ducmneir Nokia 5110 ITapamerpst amc-| 0,5 75
en mwies. Komanasl pabotsl ¢ 6ubmuoTeKoi
Adafruit GFX.
20. HcnonezoBanue panuoka-|Ilepenatunx FS100A u  npuemHHK 6
Hama mpu nepemaun uH-|MX-RM-5V.  Ilapamerpsr KkommiekTa
bopmaruu nepegaTyuka W TnpueMHHUKa. KomaHzabl
6ubmorexu iarduino RF433.
21. Pe3uctuBHbIE natuukd |[latauk  ypoBHsA xuakoctH. Cxema u 6
YPOBHSI )KHUAKOCTH NPUHIUN JEHCTBUS, MOAKIIOYCHHE K
Arduino.
22. Tepmonapst Tepmonaper  K-Tmma. Mukpocxema 5

MAXG6675. CTpykTypHas cxema MHUKpPO-
cxeMbl MAX6675. Komau bl 0MOJIMOTEKH

JUIsl paboThl ¢ MEKpocxeMord MAX6675.




23. IMuposnekrpuueckue aat-|[Tuposnexrpuueckuii narunk HC-SR501. 6 5
YUKHU IIpuHUMI AeHCTBUS TUPOIEKTPUUECKOTO
naturka. HasHaueHne BEIBOJIOB M OPraHOB
ynpasiernst HC-SR501.

24. AHanorossle naraukd [[latauk temneparypsr LM 35. Xapakre-| 0,5 6 55
TEMIIepPaTyphl PUCTHKH, TapaMeTphl, Ha3HAYCHUE BHI-
BOJIOB, CIToc00 moakIroYeHus Kk Arduino.
25. Hudpossie matunmku Tem-|datunk temmeparypsl DS18B20. Xapak-| 0,5 6 55
neparypel TEpUCTHKH, TapaMeTpbl, Ha3HauYeHHE
BBIBOJIOB, CIOCO0  TOJKITIOUEHHUS K
Arduino. Komanpr OubIMoTEKH
OneWire.
26. Mopyiu  GecnpoBonHoii|Bluetooth moxyns HCO06 6 5
repeaady JaHHBIX
27. DoTope3ucToph dotopesuctop. [lapamerpsl, cxema moju- 6 5
KioyeHus K Arduino.
28. DJIeKTPOABUTATENN 1no-|CxeMbl TOAKIIIOYEHHS JJIEKTPOJIBUTATE- 1 6 6
CTOSIHHOTO TOKA. sert, H-mocT.
Jucnnen ¢ anmaparHoii|Jucmieii Ha 6a3e konTpoiwiepa TM1637. 1 6 6
29. NoANepXKKOM nHauKa-uuu |AuHamuueckas wuHaukanus. Komauapb

oubimorexu TM1637.h.

30. Kontpomieps! MaTpuig CBeToanomHas MaTpUla ¢ KOHTPOJUIEPOM 6 5
max7219. JluHamMu4veckas WHIUKAIHS.
Komangp! 6ubmmorexkn Max72xxPanel.
31. [laroBsle nBUraTenu [arossiit nBuratens 28BYJ-48. Ilpun- 5 5
LU JIeHCTBUSl IIaroBOTO  JBUTATElsl.
Kontpomnep amst pabGoThl ¢ IIAroBBIM
nurareieM. KomaHasl — OMOJIMOTEKH
Stepper_28BYJ.h.

32. CepBonpuUBOJbI Cepsonpusoz SG90. IIpunnun peifctus 5 5
cepBonpruBoia. KomaHnsl OHONIHOTEKH
Servo.h.
33. Ceroauoapl ¢ NHKCeTh-|CBETOAMOABI ¢ MUKCENBHON aapecanueit 5 5
HOM azpecanueit WS2812B. [Ipunnmmn nepegadn CUTHaNA B

WS2812B. Koman bl OunbIIMOTEKN
Adafruit_NeoPixel.h.

HUrtoro| 8 4 12 183 207

[IpakTrueckasi MOATOTOBKA MPU OCBOSHUU TUCIUTIIUHBI y4€OHBIM TIJIAHOM HE
IIPELYCMOTpPEHA.

5.2 Ilepeuenb 1a060paTOPHBIX padoT

1. OcHoBsl paboTsl ¢ matdopmoit Arduino. Cpena pazpaborku Arduino IDE.
YnpasieHne CBETOIHOIOM.

2. 3amepurtenp BIaxxHOCTU U Temnepatypsl. [lonkntouenune naaukaropa LCD
1602 Kk MUKPOKOHTPOJIIIEPY, BBIBOI HH(POPMAIIUK HA UHAUKATOP.

3. Yacel peanibaoro BpeMenu (RTC). bubnuoteka s padotel ¢ RTC.

4. Jlunamuueckass uHaukainus. CeMUCErMEHTHbIE MHAMKATOPhL. CHABUTOBBIIM
peructp 74HCS595.

5. Nuuamuueckas uaaukanus. Ceetoauoabsie MaTpuilsl. SPI untepdeiic.

6. JluHamMuyeckuil ompoc KIaBUaTypbl. BXOIHONW CHBUTOBBIM PETUCTP
74HC165.

7. Pacummpurens [2C

8. Ucnonp3oBanue UK nynbra nis ynpasieHus

9. I'paduuecknii unaukarop LCD 5110. [Tonkmtouenune nnaukatopa LCD 5110
K MUKPOKOHTPOJIJIIEPY, BBIBOI MH(OPMAITUN HA HHIUKATOP.

10. Pagunonepemarauk RF 315/433 MI'n. Iloakimtodenne paguonepeaaTanka K



MUKPOKOHTPOJUIEPY, BBIBOJ MH(GOPMAIIHN HA HHIUKATOP
11. JIaTuuk ypoOBHS KHIKOCTH
12. 3mepenue TeMrepaTypsl C TOMOIIBI0 TEPMOTAPhI
13. Tlupoanextpuueckuii natank HC-SR501
14. JlTatuuku temneparypsl LM 35 u DS18B20
15. Bluetooth moxyns HC06

6 HPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBeTcTBUU C yUeOHBIM IIJIAHOM OCBOCHUE AUCLUUILIIMHBI PEIyCMaTpUBaeT
BBITIOJIHEHHE KypcoBOro npoekTa B 6 cemectpe (3 kypc mis 300).

[IpumepHas TemaThka KypcoBoro npoekta: «Co3qaHue MUKPOKOHTPOJUIEPHOTO
yCTPOMCTBa, 0OECTIEUUBAIOLIETO NpUEeM U HUPPOBYIO 00pabOTKy HH(pOpPMAIUH H
yIpaBJICHUEY.

[Ipy BBIMONHEHHWH KYpCOBOTO MPOEKTa CTYAEHThl JOJDKHBI HAY4YUTHCA IMpa-
BUJIBHO U TBOPYECKH HCIOJIb30BaTh 3HAHUS, MOJYYEHHbIE UMU IPHU MPOXOKACHUU
TEOPETUUECKHUX U MPAKTUYECKUX TUCIIUIIINH.

3aaun, pemaeMple MpH BHIIIOJHEHUH KYpCOBOIO MTPOEKTA:

- 0030p JIMTEPATYPHBIX UCTOYHUKOB M0 33JJaHHOU TEME;

- IOMCK HEOOXOAUMOM CTIPaBOYHOM MH(OpPMALIMU IO TEME TPOEKTa;

- pa3paboTarh CTPYKTYPHYIO CXEMY MHUKPOKOHTPOJUIEPHOIO 3JIEKTPOHHOIO
YCTPOWCTBA;

- BBIOpaTh HEOOXOUMYIO AJIEMEHTHYIO 0a3y, UCXOJAs U3 33JlaHus MPOEKTUPO-
BaHUS HA MUKPOKOHTPOJIJIEPHOE AJIEKTPOHHOE YCTPOUCTBO;

- IPOBECTU HEOOXOIUMBIE TIPU MPOEKTUPOBAHUM PACUETHI;

- pa3palboTaTh YHpaBJISIOLIYI0 MPOTpaMMy JJIsi MUKPOKOHTPOJIJIEPHOM IJIaT-
dbopmbl 171 ¢ pPoBoi 06pabOTKH HH(POpMALHH;

- MOArOTOBUTH KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTALMH, COAEPKALIYIO
IPUHLUIIUNATBHYIO CXEMY YCTPONUCTBA U aJITOPUTM ITPOrPaMMHOM YacTH.

KypcoBoil mnpoekt Bkiodaer B ceOs TpaduyecKyld 4YacTb U pacyeT-
HO-TIOSICHUTEJIBHYIO 3aITHCKY.

7 OHEHOYHBIE MATEPHUAUJIBI U1 TPOBEAEHUS ITPOMEXKYTOU-

HOM ATTECTAIIUM OBYYAIOIIUXCS IO JUCHUILIMHE

7.1 Onucanue mokaszareJieili 1 KpuTepueB OLCHUBAHUS KOMIIETEHUMIA Ha
Pa3JIMYHbIX 3Tanax ux ¢GopMHUpoBaHus, ONIMCAHME IIKAJ OLlEHUBAHUS

7.1.1 DTan TeKyuero KOHTPOJsi

Pe3ynpraThl TEKyIIEro KOHTPOJS 3HAHUH M MEXKCECCUOHHOW aTTeCTaluu
OLIEHUBAIOTCA MO CIAEAYIOUIEN CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAH).

Komie- Pe3ynbTaThl 00y4eHnsi, XapaKkTepH- Kpurepun
3ylouue ATTecTOBaH He arrecroBan
TeHuHﬂ C(l)OpMMpOBaHHOCTL KOMIICTCHITUH OHeHI/IBaHHﬂ
[K-2 3HaTh COBPEMEHHYIO JJIeMEHTHYIO| AKTHBHas pabora Ha | Brmosnnenue pa- |HeBsimonnenne pabor
6a3y IUPPOBBIX, nug-| mabopaToOpHBIX U Mpak- | OOT B CPOK, pe- | B CPOK, IPEAYCMOT-
PO-aHAaJIOTOBBIX, aHaJI0-| THYECKHX 3aHATUSAX, OT- | JYCMOTpPEHHBIN B | peHHBIH B pabounx




paboumx npo-
rpammax

ro-nu(poBbIX MHKPOIIPOLECCOP-
HBIX YCTPOWCTB, METOJHKY IIpO-
eKTUPOBAHUS allapaTHBIX IIpo-
IPaMMHBIX CPEICTB LHU(PPOBHIX H
MHKPOIIPOLIECCOPHBIX CHCTEM;
OCHOBBI IPOEKTHPOBAHUS JIEK-
TPOHHBIX OJIOKOB M yCTPOMCTB
pHOOPOCTPOCHHUS.

BEYACT HAa TEOPETUUECKHUE
BOMPOCHI MPH 3aIUTE
KYpPCOBOT'O TIPOEKTa

porpammax

YMETh BBIOMpPATh ONTHUMAIbHBIE C
TOYKHM 3PEHUs] PEMICHHsS IOCTaB-
JICHHOM 3a/auM THUIOBBIE CXEMO-

Pemenue crangapTHBIX
MPAKTHYECKHX 3a7ad,
HanucaHue KypcoBOI'o

Brinonnenue pa-
00T B CPOK, TIpe-
JIyCMOTpPEHHBIH B

Hesrmonnenne padot
B CPOK, IIPETyCMOT-
PEHHBIN B paboumx

TEeXHHYECKHE peIleHus Uil pea- MIPOEKTa pabouux mpo- IporpaMMax
JU3alMU INEKTPOHHBIX YCTPOMUCTB rpamMMax

npuOOPOCTPOCHHS;  aHAITU3UPO-

BaThb DJJIEKTPOHHBIE YCTpoOMcTBa

npuOOPOCTPOCHHST ~ KOMIBIOTEP-

HBIMH METOJIaMH; CHHTE3UPOBATH
CTPYKTYPHYIO CXEMY JJIEKTPOH-
HOTO YCTpPOWCTBa, NpenHa3Ha4YCH-
HOTO JUIsl PeIIeHHsI TIOCTABICHHOH
3aJa4 NpHOOPOCTPOCHHSI.

BJIaJACTh HaBbIKAMH IIOATOTOBKH
NPpUHIUIIAAIBHBIX W MOHTAXXHBIX
QJICKTPUYCCKUX CXEM; COBPEMCH-

Perienue MpUKITaIHBIX
3a/1a4 B KOHKPETHOMN
MPEIMETHON 00JIaCTH,

Brinonnenue pa-
00T B CPOK, TIpe-
JIYyCMOTpPEHHBI B

HesbimonHenue padot
B CPOK, IIPEyCMOT-
PEHHBIH B pabo4mx

HBIMM METOJAMHU IPOECKTUPOBAHUS| BBINOJHEHHUE IIJIAHA pa- pabouux mpo- rporpammax
6nokoB  1MdpoBoii  00paboTkH| OOT 1O pa3paboTke Kyp- rpamMMax

uH(bOpMAIHH SIIEKTPOHHBIX COBOTO MPOEKTa

CPENCTB C Y4YETOM TEXHHYECKHX

TpeOOBaHMWl;  HaBBIKAMU  TIPO-

TpaMMHUpPOBAaHUS Pa0OTHl OIIOKOB
mudpoBoit 00paboTKKH HHPOpMa-
1IHU

7.1.2 JTan npoMeKyTOYHOI0 KOHTPOJISI 3HAHU I

Pe3ynbTaThl NpOMEXYTOUHOTO KOHTPOJISI 3HAHUN OIIEHUBAIOTCS B 6 cemecTpe
JUTSI OYHOM ¥ 3209HOM (hOpMBI OOYUEHHUSI TIO CUCTEME:

«OTJINYHOY;

«XOpOLIO»;

«YZOBJIETBOPUTEIBHOY;

«HEYJOBJIETBOPUTEIBHO.

Komie- Pe3yabTaThl 00yueHus, Xapakre- Kpurepun
pu3syonue OT1an4Ho Xopomo Yaosa. Heynosu.
TCHIHA ¢()OPMHPOBAHHOCTH KOMIETCHIIHMH ONCHUBANHSA
[IK-2 [3Hare coBpemenHyro aie-|Tecr Brinonnenue | Bomnonnenue | Beimonnenue | B tecre me-
MEHTHYI0 0a3y mHu(pOBEIX, tecTta Ha 90- | Tecta Ha 80- | Tecra Ha 70- Hee 70%
IU(pPO-aHAIOTOBBIX, AaHAJO- 100% 90% 80% MIPaBUIBHBIX
ro-uuQpOBIX MHUKpPOIPO- OTBETOB
LIECCOPHBIX YCTPOMWCTB, Me-
TOUKY MPOEKTHPOBAHUS
amnmapaTHBIX — IPOTPaMMHBIX
cpeactB IUGPOBBIX U MHK-
POIIPOLIECCOPHBIX ~ CHCTEM;
OCHOBBI MIPOEKTUPOBAHUS
JIEKTPOHHBIX OJOKOB M yCT-
pOHCTB IPHOOPOCTPOCHHSI.
yYMETh BBIOMpATh ONTHMAaIb-|PemeHue 3anauu pe- |IIpoaemonctp | Ilponemonctp | 3anauu He
HBIE C TOYKH 3PEHUS PELICHUS [CTaHIaPTHBIX IICHBI B HpOBaH Bep- | MpOBaH Bep- peLIeHbI
TIOCTAaBJICHHON 3a/add  TH-|IPAKTUYECKHUX| MOJHOM HBII X0 pe- | HbIHA X0x pe-
MOBBIE  CXEMOTEXHHYECKHE [3a1au oObeMe n | HIEHUsS BCeX, LIEHUS B
pemieHust JUIA  peann3alyun MOJyYeHbI | HO HE MOXy- | OOJNBIIMHCTBE
3JIEKTPOHHBIX YCTPOUCTB BEpHBIE OT- | Y€H BEPHbBIN 3a7a4




npuOOpOCTPOCHHS;  aHAJH-
3MpOBaTh AJIEKTPOHHBIE YCT-
poiicTBa  TIPUOOPOCTPOCHHUS
KOMIBIOTEPHBIMH METOIAMH;
CHHTE3UPOBATh CTPYKTYPHYIO
CXeMy DJEeKTPOHHOTO YCT-
poiicTBa, INpeaHa3HAUYEHHOTO
JUIL pelIeHUs TOCTaBICHHOM
3a7a4 TpUOOPOCTPOCHUSI.

BCTEHI

OTBET BO BCEX
3aJa4ax

BJIaJIETh HaBbIKaMH TOATO-|Pemenue 3amaum pe- |[Iponemonctp | Ilpogemonctp | 3amaum He
TOBKM TNPHHIMITMAIBHBIX U |PHUKIaTHBIX IICHBI B HpOBaH Bep- | MpOBaH Bep- peLIeHsI
MOHT@XHBIX 9JIEKTPUYECKHX [3a/1a4 B KOH- TIOJTHOM HBII X0 pe- | HbI X0 pe-

CX€M; COBPEMEHHBIMH METO-|KpeTHOH o0beMe U | IIEeHHs BCeX, LIEHUS B

JaMH IIPOEKTUPOBAaHUs OJI0-[peMeTHOH | monmydeHsl | HO He moiry- | OOJIBIIMHCTBE

KoB 1udpoBoil  00paboTKH [0bnacTH BEpHbIE OT- | YEH BEpHBIN 3a1au

nHopManuy  JIEKTPOHHBIX
CPEACTB C y4YETOM TEXHHYE-

BCTHI

OTBET BO BCEX
3a7a4ax

CKHUX TpeOOBaHMIl; HABBIKAMH
NpOrpaMMHpPOBaHHsl  PabOTHI
61oK0B 1] poBoit 00paboTKH
nHpOpMAUH

7.2 TlpuMepHBIii NepevyeHb OIEHOYHBIX CPeACTB (THNOBbIe KOHTPOJIbHbIE
3aJlaHUsl WM UHbIe MATEePHUAJIbl, HEOOXOAUMBbIE VISl OUECHKH 3HAHUN, YMEHUH,
HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH)

7.2.1 llpumepHbIii NepeyeHb 3a1aHUI 1)1 NOJATOTOBKH K TECTUPOBAHUIO
Kpurepuu onieHKu 3a1aHUd:
4 — 3a71aHKe BBITIOJTHEHO BEPHO, U J1aH Pa3BEPHYTHIA OTBET
3 — 3a/1aHKE BBINOJIHEHO BEPHO, HO HET MOAPOOHOT0 ONUCAHMSI PEIICHUS
2 — UMEIOTCS HE3HAUUTENbHbIE apU(PMETHUECKUE WM JIOTUYECKUE IMOTPEIIHOCTH,
OIMCKH,
1 —3aaHue He BBIIIOJIHEHO, HO UMEETCSI MPABUIIbHBIN MOAXO0/ K PELIECHUIO,
0 — B OCTaNIbHBIX CIyYasix.
Ha0op KOHTPOJILHBIX 32/1aHUIL:
Bapuanrt 1
1 — YTo BXOAUT B COCTaB MPOrpaMMHON YacTH miatdopmel Arduino?
2 — Kak mpoucxoauT JMHAMHYECKUN OTPOC MaTPUYHON KIIaBUATYPhI?
3 — KakoBo Ha3zHaueHue BbIBO10B MUKpocxeMbl 74HC165, u kakoB npuHLIMI pabOThI
CABUTOBOTO perucrpa?
Bapuanr 2
1 — Yto BXOIUT B COCTaB anmapaTHoi 4acTu miatdGopmbl Arduino?
2 — ITouemy unTepdeiic SPI HazbIBaeTCS MOTHOMYTIIEKCHBIN?
3 — JIst uero HyHbI OATATHBAIOIINE PE3UCTOPHI?
Bapuant 3
1 — Kakum o6pazom popmupyercs cumpoit B KK aucmee?
2 — Kakue nmuaun oOMeHa TaHHbIMH HcTosib3yeT SPI unrepdeiic?
3 — Kak BeiOMpaeTcst BUJ MOATSKKHU PE3UCTOPOB?
Bapuanrt 4
1 — Kak ucnonb3oBaTh pycckue cumBolibl Ha KK-nucree?
2 — KakoBbl 0COOEHHOCTH MPUMEHEHMSI KACKAJIHOTO COEIMHEHUsS CIBUTOBBIX PEru-



CTPOB?
3 — KakoBbl ipeumyiiectBa muHbl 12C?
Bapuant 5
1 — Kakum o6pazom omnpenensercs aapec ycrporictsa Ha muHe [1C?
2 — Kakum o6pazom popmupyeTcs n3o0pakeHre Ha CBETOAUOHON MaTpuIie?
3 — Kakum o6pazom popmupyetcs agpec yctporictBa Ha muHe [2C?
Bapuant 6
1 — KakoB npunnun aevicteust qatunka DHT11?
2 — Yto 3a mopsimok casura MSBFIRST u LSBFIRST?
3 — Ilouemy nuuuu noptoB B Mukpocxeme PCF8574 nazpiBaroTcsi «KBa3HABYHa-
IIPABJICHHBIC» ?
Bapwuant 7
1 — HazoBute ocHoBHBIC KoMaH 161 OnomoTek LiquidCrystal u Liquid Crystal_12C?
2 — Kakoii anroputm paboTsl ¢ mukpocxemoit 74HCS595?
3 — [louemy He TpebyeTcs MPUMEHEHHE MOITATUBAIONINX PE3UCTOPOB MPHU HCTOIb-
3o0BaHuU Mukpocxemsl PCF8574?
Bapuanr 8§
1 — JI;1s1t 4ero Hy»eH MOJ1yJIb YaCOB PEAIbHOTO BpeMeHHU?
2 —YTo Takoe CIABUTOBBIM PETUCTP, ISl YETO OH UCTIONB3YyeTCs?
3 — KakoBsl ocHOBHBIE KOMaHIbl OnOInoTekn Wire?
Bapuant 9
1 — Kakum o6pazom RTC nogkmtouaercs k minatdopme?
2 — KakoBo Ha3HaueHHne JUHAMUYECKON MHINKALIUN?
3 — Ommummte npuHmn padotsl UK mynsra u npuemnanka MK curnanos.
Bapuant 10
1 — KakoBo Ha3zHaueHue (pyHKUMii settime u gettime B RTC?
2 — Kak noakitouaercs MOAyJIb CEMUCETMEHTHOTO HHAUKaTOpa?
3 —Uto conepxurt B cebe UK npuemuuk
MeToauka nmpoBeaeHUsi: MPOBOAUTCS B AyJUTOPUM ISl IPAKTUUECKUX 3a-
HATUN (BO BpEMsl CaMOCTOSITEILHOM pPadOThl), MCIOJIb3YETCS MUCHhMEHHBINH METO]T
KOHTPOJIS, IpUMeHsieTcsl (poHTabHAsE (popMa, BpeMs BBITIOJIHEHUS 3a/IaHUsI — B Te-
yeaue 30 MuHyT (2 Heaeaun), 3aJaHus BBIIIOJHSIIOTCS 0€3 HCIIOIb30BaHUS/C UCTIOb-
30BaHMEM CIPABOYHOU JIUTEPATYPhl U/WIIA CPEACTB KOMMYHHUKAIIUU, [pe3yJbTaT CO-
o0IIiaeTcs Ha CJICAYIOIINI JICHB|.)
TecTtupoBanue

1. Kakue mapameTpsl BIUSIIOT HA TOYHOCTH ALIII?

a) HaIpsKEHUE MTUTAHMUS;

0) KOJIMYECTBO Pa3psiioB;

B) BEJIMUMHA ONIOPHOTO HAIPSHKEHUS U Pa3psiAHOCTh;

') 4aCTOTa JUCKPETU3AIUU
2. Ins gero ucnons3yercss HIMM B MUKpOKOHTpoJIIEpax?

a) JJIsl yBEJIMYEHUsI OBICTPOICHCTBHYS;

0) JUTsl aHAJIOTOBOTO YNPABIIEHUS HArPy3KO;

B) JUISl paCIIMPEHUS] KOJIMYECTBA MOPTOB;

r) s yBenuueHnust tounocty AL



3. Anist wero ucnonb3yrorces Mukpocxembl RTC?
a) JUJIs TI0JIcYeTa TeKYIEero BpEMEHH U JIaThl;
0) nst opranu3anuu uarepdeiica SPI;
B) Ui peoOpa3oBaHusl MOCIEA0BATENHLHOTO IIM(POBOTO KOJIa B MapaslieIbHbIH;
T) JUIsl YIIpaBJeHUS! MOIIHON Harpy3kou
4. JIns 4ero uCcoab3yeTcsl AMHAMUYeCcKast MHIUKALIHS?
a) JJIsl yBEJIMUEHUs OBICTPOICHCTBUS;
0) JUIsl pEryJIUpPOBKHU SIPKOCTH;
B) JUISl YBEJIMYECHUSI KOJIMYECTBA P3PS AHOCTH WHIUKATOPA;
T') HU OJIUH U3 BAPUAHTOB HE SIBJSICTCS MPABUIIHHBIM.
5. Kakoe Konu4ecTBO BBIBOJIOB Y UETHIPEXPA3PSIAHOTO CEMUCETMEHTHOTO MHIUKATO-
pa?
a) 7,
0) §;
B) 12;
r) 10
6. K xakomy Buay otrHocutcs unrepderic SP1?
a) MmapajuieIbHBIH;
0) mocneaoBaTebHBIN CUMIUICKCHBIN;
B) TIOCJIEIOBATEbHBIN TYTIICKCHBIN;
T') MapajuieabHbII CUMIUIEKCHBIH
7. Kakoe koJIn4ecTBO BBIBOJIOB y UHTEp(erica SPI?
a) 2;
0) 8;
B) 16;
r) 4
8. Ilpm kakoM KOJIMYECTBE KHOMOK, OOJiee BBITOJHEE HCIOIB30BATh MATPUUHYIO
KJIaBUATypy?
a) 6onee 2;
0) 6ouee 4;
B) Ooutee §&;
r) 6omee 16
9. Kakoe xonuuecTBo ajgpecoB y uatepdetica [1C?
a) §;
0) 127,
B) 256;
r) 512
10. Kakyto pazpsigHocts umeroT agapeca [1C?
a) §;
0) 16;
B) 4;
r) 10;
11. Kakoit Tun gatunka remnepatypsl LM35?
a) Qg poBoW;
0) aHAJIOTOBBIIA;



B) CMEIIaHHBIA aHAIOTOBO-IIU(PPOBOIL;
I') HU OJJUH OTBET HE SABJIETCS IPABUIbHBIM
12. K yeMy nipuBeeT YMEHBIIICHHE OMOPHOTO HanpsikeHus Ha ALIT?
a) yBEJIMYEHUE TOUHOCTH U CHU)KEHUE AMANa30Ha BXOJHBIX HAMPSKEHUH;
0) yMEHbILIEHUE TOYHOCTH U CHU)KEHHE JMANa30Ha BXOJHBIX HAMIPSKEHUI.;
B) YBEJIMYEHNE TOYHOCTU U YBEIMUEHUE JUaNa30Ha BXOIHBIX HANPSIKEHUI;
I') YMEHBIIIEHUE TOYHOCTH U YBEJIMYEHHUE JUANa30HA BXOIHBIX HaNpPsKEHU;
13. Kakum 00pa3zoM nporpaMMHO MO>KHO YBEIHYUTH pa3psaaHocTs ALIT?
a) YBEJIMYMB OIMIOPHOE HAIIPSKEHUE;
0) YMEHBIINB ONOPHOE HANPSKEHUE. ;
B) YBEJIMUMB YaCTOTY AUCKPETU3ALINH;
') HU OJVH OTBET HE SIBIISIETCA MIPABUIIbHBIM;

7.2.2 IllpumepHbIi NepeyeHb 3aIaHUI VI PelleHUus] CTAHAAPTHBIX 33124
Bapuanr 1

1 — KakoBbl TexHuueckue xapakrepuctuku LCD 51107

2 — Kakum 00pa3oM UCIOJIB3YETCS «Mapa3uTHOE NUTaHUE» Npu padboTe
DS18B20.

3 — KakoBsl obnactu npumeHenus: Bluetooth moxysnss HC06?
Bapuanr 2

1 — Kakue ocHoBHbIEe KOMaH bl OuOMoTekn Adafruit GFX?

2 — Kakne moCTOMHCTBA M HEJAOCTATKH MOTYIPOBOIHUKOBBIC JATUNKH TEMITC-
paTypbl UMEIOT IIEpe] TEPMONapOon?

3 — Ilouemy Bo Bpems 3arpy3ku koMaubl Bluetooth moayns Hago OTKITIOUUTE
OT MUTAHUSA?
Bapuanr 3

1 — Kakum o6pazom koaupyercs kaptuaka B LCD 51107

2 — KakoBbI JOCTOMHCTBA U HEJOCTATKH JaTyuka Temrepatypsl DS18B207?

3 — Kakum oOpazom mMoxkHO n3mMeHuTh Ha3Banue Bluetooth momymss HCO6 B
CETHU U NapoJib?
Bapuanr 4

1 — KakoBbI TEXHUYECKHUE XapaKTepucTUKHU nepenaruynka FS100A?

2 — KakoBbI JOCTOMHCTBA U HEJAOCTATKH JIaT4yuKa TemrepaTypsl LM35?

3 — Jlns wero ucnoan3yercs Saleae logic Analyzer?
Bapuanr 5

1 — Kakum ob6pazom obecreunTh pabOTy OJHOBPEMEHHO HECKOJIBKHUX KOM-
1eKToB npuemonepeaaTunkoB FS100A?

2 — Kakum 00pa3oM MOKHO YBEJIMYUTh YYBCTBUTEIBHOCTh MUPOIATYMKA?

3 — Kakum oOpa3zom ucnosib3yeTcst JaT4uk XoJjia B IpuOOpOCTpOCHUH?
BapuanT 6

1 — Kak yBean4uTh JaIbHOCTh PAJAMOCBSI3HU NpUEMONEpeIaTunKa’?

2 — Kaxoe yctpoiictBo y moaynst HC-SR501.

3 — [punarun peiictBus aaruuka myma. Croco0 mosydeHus: 1udpoBOro CHUr-
Haja OT JaT4vKa IIyma.
Bapuanr 7



1 — Onumurre npuHIMO pabOThl PE3UCTUBHOTO JaTYUKa YPOBHS )KUIKOCTH

2 — Kakum o6pazoMm omparurBaercss Mukpocxema MAX 66757

3 — Kak ucnonssyercs porope3uctop B mprubOpocTpoeHUn?
Bapuanr 8

1 — Kakue J0CTOMHCTBA U HEJIOCTATKU PE3UCTUBHBIX JATUUKOB YPOBHS KU -
KOCTU?

2 — C xako¥ 1eibl0 KOMIIEHCUPYETCS TeMIlepaTypa XOJO0IHOTO KOHIA TePMO-
napsi?

3 — Kakum o6pazom pazduBaroT 3D Moens neTtanu Ha CIIOU ISl TOATOTOBKH K
neyatu?
Bapwuant 9

1 — KakoBbI JOCTOMHCTBA U HEJOCTATKHU TepMoIiap?

2 — KakoB npuHIun 1eHCTBUS TUpOAaTIYHKa?

3 — KakoBbl CXeMOTEXHUYECKUE PEIICHUS TOAKIIOYSHUS IBUTATEINSI TOCTOSH-
HOT'O TOKAa K MUKPOKOHTpOJIIEpam?
Bapuant 10

1 — KakoB nipuHIum aeicTBus MUKpocxeMbl MAX 66757

2 — KakoBbl 00J1aCTH IPUMEHEHUS TUPOJATUUKOB?

3 — KakoB nmpuHIMI ASHCTBUS IIIarOBHIX JBUTATEIICH?

7.2.3 IlpumMepHbIii MepevyeHb 3aIaHUI VI pellieHUsl MPUKJIATHBIX 32124

NunuBuayanbHbie 3aaHus 10 CIASAYIONIUM TeMam

1. Ceeroauonnas matpunia 1588AS. Haznauenue, npuniun padbotsl. Mcnomnb-
30BaHHE mocienoBaresbHOTO BKIOUeHUst 74HCS595. Jlornueckue omepanuu si3bIKa
CH.

2. UK npuemnuk VS1838B. Haznauenue. [lopsaok nogkmtoueHusi. Komanabl
oubnuotexu aisa padbotsl ¢ UK npuemankom.

3. IlpumeHenne TpaH3UCTOpa MJIs YIPaBJICHHUS MOIIHOW Harpy3koi. OcobeH-
HOCTH BKJIFOUEHUS UHIYKTUBHOW HAarpy3KH.

4. Tepmonapsl K-tuma. Mukpocxema MAX6675. CTpykTypHasi cxema MHUK-
pocxeMbl MAX6675. Komanasl 6ubanotexu Jij1st paboThl ¢ MUkpocxemoit MAX6675.

5. Iuposnexrpuueckuit gatruuk HC-SRS501. [lpuHuun neidcTBusi mUpOd3JIEK-
Tpudeckoro naruuka. Haznaduenue BoiBOI0B 1 opranoB ynpasienus HC-SR501.

6. Jatuuk temnepatypel LM 35. XapaktepucTuku, nmapameTpbl, Ha3HAYECHHE
BBIBOJIOB, CITOCO0 MOAKIIIOYeHHS K Arduino.

7. Jatuuk Temnepatypsl DS18B20. XapakTepucTuku, napaMeTpbl, Ha3HaA4eHUE
BBIBOJIOB, crtoco0 moakiroueHus K Arduino. Komanasl 6udnunorexku OneWire.

8. lllaroseiii geurarens 28BYJ-48. [TpuHun AeHCTBHS 1IaroBOrO JBUTATEIIS.
Kontpomiep mns pabotel ¢ maroBeiM jpuratenemM. Komanasl Oubimorexu
Stepper_28BYJ.h.

9. CepBompuBog SGI90. Ilpunnun aewcTBust cepBonpuBoga. Komanasr 6uo6-
auoteku Servo.h.

10. Ceetoguonpl C mukcensHOUM aapecanuein WS2812B. [punnun nepempaun
curnana B WS2812B. Komanaer onbmmorexkn Adafruit NeoPixel.h.

7.2.4 IlpumepHbIi NepeyeHb BONMPOCOB /IJIs1 MOJATOTOBKH K 3a4eTy



He mpenycMoTpeHO y4eOHBIM TUTAaHOM

7.2.5 IlpumepHbIii epeyeHb BOMPOCOB /LISl MOATOTOBKH K IK3aMeHY

1. I[Inardpopma Arduino. Dnextpuueckue napamerpsl. Kiaccudukaius miat-
dbopM B 3aBUCHMOCTH OT HazHaueHusa. Buawl moptoB, HazHaueHue. Komanasr CU
paboThI C MOpTaMH.

2. Tlonstue IHINUM. O6nactu npumenenus HINUM. Komannsr CU pabotsl ¢
[I1M.

3. Usmepurens BrnaxHoctu u temneparypel DHT11. Haznauenune, xomaHIb1
oubmuotexu s padotel ¢ DHT11. Ycmosusriii onepatop If u switch ... case.

4. LCD ungukarop DV1602LCD unnukaropa LiquidCrystal 12C. OnepaTtopsl
uukiioB for u do ... while. . ITapamerpsl nanukatopa. Komanasl padotel ¢ 610 0-
TEKOU

5. Yacwr peansaoro Bpemenu (RTC DS1302). Haznauenune. bubnmoreka st
pa6otel ¢ RTC. Komanel Oubnuroreku. Tumbl nepemeHHbix B CU.

6. CemucermenTHbsie UHANKATOPbl. Bunpl. [Ipuniun dbopmupoBanus uzodpa-
JKEHHUSI HAa CEMHUCErMEHTHOM WHAuKarope. [loHATHe AUHAMHUYECKON WHIMKAIUU.
Maccussl B CU. Komanas! a1 paboThI ¢ ocie10BaTeabHbIM opToM Serial.

7. CnBurossiii peructp 74HC595. Haznauenue, npuniun padbotel. Haznauenue
BbIBOJIOB 74HC595. butoBbie oneparopsl CH.

8. Ceeroaunoanas matpuia 1588AS. Haznauenue, npunnun padbotsl. Mcnonb-
30BaHHE mocienoBaresbHoro BkiroueHus 74HCS9S. Jlornueckue omnepanuu si3bIKa
CH.

9. SPI untepdetic. BeiBoabsl Arduino st pabotel ¢ SPI. Komanasl 6ubianorexu
SPI.

10. MarpuuHnas knaBuatypa. /[mHamMu4eckuii onpoc KiaBuaTypbel. Maremaru-
yeckue GyHkimu s3bika CU

11. Bxonnoti cnpurossiii peructp 74HC165. Ha3znauenue, npuHIum padoThI.
Hasznauenue BeiBogoB 74HC165. HazHaueHue NOATITUBAIOIIUX PE3UCTOPOB.

12. UK npuemuuk VS1838B. Haznauenue. [lopsaok nmoakmroueHus. Komanapi
oubnuotexu aisa padbotel ¢ UK npuemankom.

13. IlpumeHeHue TpaH3UCTOpa ISl YOPABJICHUS MOIIHOW Harpy3koil. Oco-
OCHHOCTHU BKJIFOUCHHS MHIYKTUBHOW Harpy3KH.

14. Iluna 12C. TToptet Arduino ayis padotsi ¢ [2C. Komanaer 6ubmuorexku Wire
11t pabotsl ¢ 12C.

15. ucnner Nokia 5110 ITapametpsr nucmes. Komanael paboTsl ¢ Onbmmo-
tekor Adafruit GFX.

16. Ilepenatunk FS100A u npuemnux MX-RM-5V. Ilapamerpsl kommiekTa
nepeaaTynka u npuemMHuka. Komanael Oudaunorexu iarduino RF433.

17. Jatuuk ypoBHS KUJAKOCTH. CXema M NPUHUMI JEUCTBUS, TOAKIIOYEHNE K
Arduino.

18. Tepmomnaper K-tuma. Mukpocxema MAX6675. CTpykTypHasi cxema MUK-
pocxeMbl MAX6675. Komanasl 6ubanoTexu 1j1st paboThl ¢ Mukpocxemoit MAX6675.

19. IMuposnekrpuueckuii qatunk HC-SRS501. [Tpunuun neicTBusi mUpod3JieK-
Tpudeckoro narunka. Hasnauenue BpIBOJIOB 1 opranoB ynpasienuss HC-SR501.

20. Hatuuk temneparypsl LM 35. XapakTepucTuku, napameTpbl, Ha3HAUEHUE



BBIBOJIOB, CITOCO0 MOJKII0OYEHH K Arduino.

21. Jdatuuk temneparypsl DS18B20. XapakTepuctukuy, napameTpsl, Ha3Haye-
HHE BBIBOJOB, CItoco0 moakiroueHus k Arduino. Komanaesl ononunorexu OneWire.

22. ®oropesuctop. [lapameTrpsl, cxeMa noakaoueHus k Arduino.

23. DNEeKTpOoJABUTATENh MOCTOSHHOTO Toka. CXeMbl MOJKIIOUEHUS DJICKTPO-
nsurarenei, H-mocr.

24. Nucnnedt Ha 6a3e kouTposiepa TM1637. Jlunamuueckas uaaukamnus. Ko-
MaHAbI Onoimorekn TM1637.h.

25. CBeroguoaHasi MaTpulia ¢ KOHTposuiepoM max7219. Jlunamuueckas WH-
mukanust. Komauael onoamnoreku Max72xxPanel.

26. llarossiii nBuratens 28BY J-48. [IpuHuun 1eicTBUS IIArOBOrO IBUTATEIA.
Kontpomnep mns paboTel ¢ 1maroBsiM jABurareneM. KomaHabl OuOIMOTEKH
Stepper_28BYJ.h.

27. CepBonpuBos SG90. ITpunnun aeicTBus cepBorpuBoga. Komanasr 6u6-
JUOTEKHU Servo.h.

28. CBeroaunonbl ¢ nmukcenabHou anpecarueid WS2812B. Ilpuniun nepenadu
curnasia B WS2812B. Komanaer ononmmnoreku Adafruit NeoPixel.h.

7.2.6 MeToauka BbICTABJIEHUS] OLIEHKH MPHU MPOBeIeHUN MPOMEKYTOYHOM
aTrecTanuu

Hrorosoit ¢popMoOil KOHTpPOJS 3HAHWUM, YMEHH W HaBBIKOB B 6 ceMecTpe 1o
JUCUUIUIMHE SIBISIETCS AK3aMeH. Bompockl mpeanosiaratloT KOHTPOJb OOLIUX METO-
JUYECKUX 3HAHUM M YMEHHH, CIIOCOOHOCTh CTYAEHTOB NPOWLIIOCTPUPOBATH HX
npuMepaMu, UHIWBHUAYaJIbHBIMU MaTepUallaMHu, COCTABICHHBIMU CTYJICHTAMHU B Te-
yeHue cemectpa. Kaxaplii CTyI€HT MMEET MpaBO BOCHOJIb30BATHCS JIEKIHOHHBIMU
MaTepHalaMH, METOAMYECKUMHU pa3pabOTKaMH.

Kpurepuu oieHK# 1o JucUIINHE

[Ipu BBISIBJICHUM YPOBHS 3HAHUMW, YMEHUI, HABBIKOB, OIbBITA JEATEILHOCTH 10
JUCHUIUIMHE MPUMEHSAETCS] PEUTUHTOBasi TEXHOJIOT UL

— TI0 BU]IY JI€SITEIbBHOCTHU CTYJ/IEHTa — YyUYeOHBI PEHTHHT;

— I10 TIEPUOJIY — CEMECTPOBBIN PEUTHHT

— 1o 00bEMy yuebHoM mHbDopManuu — pedTuHr ocBoeHus OOII mo y4ueOHOI
JTUCLUTLINHE;

— 10 coco0y pacuéTa — HAKOMUTEIbHBIN PEUTHHT.
OneHka 3HaHUI CTYJEHTOB MPOU3BOJUTCS MO CIEAYIOIIMM KPUTEPUSIM.

— y4yacTue B JICKUHUAX U JJA0OPATOPHBIX 3aHATUAX 18 OaIoB;

— OIIEHKA MO pe3yjbTaTaM TeCTUpoBaHus, 12 6amios

— CBOEBpPEMEHHas 3aIuTa JJabopaTopHbIX padot, 12 6amios
Bcero: 42 6anna

OueHka mnpu MNPOBEJCHUHM HK3aMEHA BBICTABIISECTCS COTJIACHO CIEAyOUIEn
Tabnmiie.

HUTtorossblit 0+19 2029 30+34 35+42
oait
Onenka Heynosn VY oBia Xopouio OT1nnyHO

7.2.7 IlacnmopT OLIEHOYHBIX MaTEePHAJIOB



Ne /mt

KoHnTponupyemsle pa3aensl (TEMbI)
JUCLIUTUIMHBI

Konx
KOHTPOJIUPYEMOU
KOMIIETEHIINH

HaunmenoBaunue
OIIEHOYHOTO CPE/ICTBA

Bseneunue

[1K-2

TecT, KOHTpOIBHBIE 3ana-
HUs, TpeOOBaHUS K Kypco-
BOMY IIPOEKTY, BOIIPOCHI K
JK3aMEHY

MUuKpOKOHTpOJUIEpHas TaTgopma

[1K-2

Tect, KOHTpOIBHBIE 3ana-
HUs, TpeOOBaHUS K Kypco-
BOMY IIPOEKTY, BOIIPOCHI K
JK3aMEHY

[Toastue [IINUM u ALIII

[1K-2

Tect, KOHTpOJBHBIE 3ajaa-
HUS, TpeOOBaHUS K Kypco-
BOMY IPOEKTY, BOMPOCHI K
9K3aMEHY

W3mepuTens BIaKHOCTH U TEMIIEpaTyphl
DHT11.

[1K-2

Tect, KOHTpOJBHBIE 3aja-
HUS, TPeOOBaHUS K Kypco-
BOMY TIPOEKTY, BOTIPOCHI K
9K3aMEHY

3nakocuHTesupyoomuii LCD nnaukatop

[1K-2

Tect, KOHTpOJBHBIE 3ama-
HUS, TPeOOBaHUS K Kypco-
BOMY TIPOEKTY, BOTPOCHI K
9K3aMEHY

Yacs! peansHoro Bpemenu (RTC)

[1K-2

Tect, KOHTpOJIBHBIE 3an1a-
HUs, TpeOOBaHUS K Kypco-
BOMY IMPOEKTY, BOIPOCHI K
JK3aMEHY

CeMHuCcerMeHTHEIE WHAUKATOPBLI.

[1K-2

Tect, KOHTpOJIBHBIE 3ana-
HUs, TpeOOBaHUS K Kypco-
BOMY IPOEKTY, BOIIPOCHI K
JK3aMEHY

BxoaHbIE CIBUTOBBIE PETUCTPBI

[1K-2

TecT, KOHTpOIBHBIE 3an1a-
HUs, TpeOOBaHUS K Kypco-
BOMY IPOEKTY, BOIIPOCHI K
JK3aMEHY

CBeToanoJHbIe MaTPUILIBI

[1K-2

TecT, KOHTpOIBHBIE 3an1a-
HUsI, TpeOOBaHUS K Kypco-
BOMY IIPOEKTY, BOIIPOCHI K
JK3aMEHY

10.

SPI untepdoeiic

[1K-2

Tect, KOHTpoONbHBIE 3aja-
HUsI, TPEOOBaHHUS K KypCO-
BOMY MPOEKTY, BOIPOCHI K
9K3aMeHy

11.

MatpuuHble KJIaBHaTyphl

[1K-2

Tect, KOHTpOJIBHBIE 3aj1a-
HUs, TpeOOBaHUA K KypCO-
BOMY IIPOEKTY, BOIIPOCHI K
9K3aMEHY

12.

Bxonanbie caBUTOBBIE PCrUucCTphI

[1K-2

Tect, KOHTpOJIBHBIE 3aj1a-
HUs, TpeOOBaHUS K KypCoO-
BOMY IPOEKTY, BOIIPOCHI K
9K3AMEHY




13.

UK npuemMHUKH

[1K-2

Tect, KOHTpPOJBHBIE 3aja-
HUs, TpeOOBaHUS K Kypco-
BOMY TPOEKTY, BOIPOCH K
9K3aMEHY

14.

AnmnaparHble pepbIBaHuUs

[1K-2

Tect, KOHTpOJBHBIE 3ama-
HUS, TpeOOBaHUS K Kypco-
BOMY TPOEKTY, BOIPOCHI K
9K3aMEHY

15.

CHII0BBIE JIEMEHTHI

[1K-2

Tect, KOHTpOJBHBIE 3ama-
HUS, TpeOOBaHUS K Kypco-
BOMY HPOEKTY, BOHPOCHI K
9K3aMEHY

16.

Hlumaa 12C

[1K-2

Tect, KOHTpOIBHBIE 3ana-
HUs, TpeOOBaHUS K Kypco-
BOMY IIPOEKTY, BOIIPOCHI K
JK3aMEHY

17.

Haruuku Xomna

[1K-2

Tect, KOHTpOIBHBIE 3aja-
HUs, TpeOOBaHUS K Kypco-
BOMY IIPOEKTY, BOIIPOCHI K
JK3aMEHY

18.

JaTuuky nryma

[1K-2

TecT, KOHTpOJIBHBIE 3an1a-
HUs, TpeOOBaHUS K Kypco-
BOMY IPOEKTY, BOIPOCHI K
JK3aMEHY

19.

I'padpuaeckue LCD nucrnien

[1K-2

Tect, KOHTpOJBHBIE 3aja-
HUS, TpeOOBaHUS K Kypco-
BOMY TIPOEKTY, BOTIPOCHI K
9K3aMEHY

20.

Hcnonp3oBaHue paavoKaHajga IOpH Iie-
peaauu nHpopMauu

[1K-2

Tect, KOHTpOJBbHBIE 3aja-
HUS, TpeOOBaHUS K Kypco-
BOMY IIPOEKTY, BOMIPOCHI K
9K3aMEHY

21.

PezecTuBHBIE HaT4YMKU YPOBHA KUIAKO-
CTH

[1K-2

Tect, KOHTpOJIBHBIE 3aja-
HUs, TpeOOBaHUS K KypcCoO-
BOMY IPOEKTY, BOIIPOCHI K
9K3AMEHY

22.

Tepmonapsl

I1K-2

Tect, KOHTpOJIBHBIE 3aja-
HUS, TpeOOBaHUS K Kypco-
BOMY TIPOEKTY, BOTIPOCHI K
9K3aMEHY

23.

[TuposnexkTpruyeckue 1aTIYuKu

[1K-2

Tect, KOHTpPOJBHBIE 3ajaa-
HUs, TpeOOBaHUA K KypCO-
BOMY IIPOEKTY, BOIIPOCHI K
9K3aMEHY

24,

AHaJ0roBble TaTYMKU TEMIIEPATyphl

[K-2

TecT, KOHTpONBHBIE 3a/a-
HUs, TpeOOBaHUS K Kypco-
BOMY IIPOEKTY, BOIPOCHI K
JK3aMEHY

25.

[Tudpossie 1aTUNKK TEMIIEPATyPEI

[1K-2

TecT, KOHTpONBHBIE 3a/a-
HUs, TpeOOBaHUS K Kypco-
BOMY HPOEKTY, BOIPOCHI K




IK3aMeHy

26. Monynu  OecnpoBOAHOW  Tepenadyu T1K-2 TecT, KOHTpONBHBIE 3a/a-
JTAHHBIX HUs, TpeOOBAaHUS K KypCO-
BOMY MPOEKTY, BOIIPOCHI K
9K3aMEHY
27. DoTOpE3nCTOPHI [1K-2 Tect, KOHTpOJIbHBIE 3aja-

HUSI, TpeOOBaHHUSI K KypCO-
BOMY MPOEKTY, BOIIPOCHI K
IK3aMeHy

28. DJIEKTPOABUTATEIN ITOCTOSSHHOTO TOKA. T1IK-2 Tect, KOHTpOJBHBIC 3aja-
HUs, TpeOOBaHUS K KypCO-
BOMY TPOEKTY, BOIPOCH K

9K3aMEHY
29. Hucmien ¢ anmapaTHOW MOAJAEPKKOM T1IK-2 Tect, KOHTpOJBHBIC 3aja-
WHIUKALIMA HUs, TpeOOBaHUA K KypCO-
BOMY IPOEKTY, BOMPOCHI K
9K3aMEHY
30. KoHTponneps! MaTpuil I1K-2 Tect, KOHTpONBHBIE 3a/a-

HUs, TpeOOBaHUSA K KypcCoO-
BOMY IPOEKTY, BOINPOCHI K
9K3aMEHY y

31. [[TaroBeie nBUTATETN IK-2 TecT, KOHTpONBHBIE 3a/a-
HUS, TPeOOBaHUS K KypCo-
BOMY TIPOEKTY, BOMPOCHI K
IK3aMeHy

32. CepBonpuBob! [1K-2 Tect, KOHTpOJIbHBIE 3aj]a-
HUS, TpeOOBaHHUS K Kypco-
BOMY IIPOEKTY, BOIPOCHI K
9K3aMEHY

33. CBeToano/pl ¢ MUKCEIbHOM aipecalreit [1K-2 Tect, KOHTpOJIBHBIE 3ana-
HUs, TpeOOBaHUS K Kypco-
BOMY IIPOEKTY, BOIPOCHI K
JK3aMEHY

7.3 MeToanyecKue MaTepuaJibl, onpeaesisiioniue npoueaypbl oeHuBaHus
3HAHUI, YME€HUI, HABBIKOB U (MJIK) ONbITA 1€ATEJILHOCTH

TecTtupoBanue oCymIeCTBISCTCS, JIMOO MPH MOMOIIHA KOMITBIOTEPHON CHCTEMBI
TECTHUPOBAHMS, OO C HMCIOJb30BAHUEM BBIJAHHBIX TECT-3aJaHUi Ha OYMa)kKHOM
Hocutene. Bpems tectupoBanms 30 MuH. 3aTeM OCYIISCTBISCTCS IPOBEPKa TecTa
AK3aME€HATOPOM M BBICTABJISIETCS OLIEHKA COIJIACHO METOJWKE BBICTABJICHUS OLIEHKH
MIpY MPOBEACHUH TPOMEKYTOUHOM aTTECTALIUM.

Pemenne ctangapTHBIX 3a7a4 OCYIICCTBISACTCS, JIMOO TIPU TOMOIIM KOMIIbIO-
TEPHON CHCTEMBbI TECTUPOBAHMS, JTUOO C UCMOJb30BAaHUEM BBIJJAHHBIX 3a7a4 Ha Oy-
MakKHOM HocuTene. Bpems pemenus 3aaad 30 MuH. 3aTeM OCYIIECTBISETCS MPOBEPKA
pelieHust 3a7a4 dK3aMEHATOPOM U BBICTABIISETCS OLIEHKA, COTJIACHO METOJMKE BBbI-
CTaBJICHUS OLICHKH IPHU MPOBEACHNUU MPOMEKYTOUHON aTTECTALIUM.

Pemenne nmpukiagHbIX 3a7a4 OCYIIECTBISIETCS, JTHOO MPU MOMOIINA KOMITBIO-
TEPHON CHCTEMbI TECTHUPOBAHHMS, JTUOO C HMCIOJb30BAaHWEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)kKHOM HocuTese. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS MMPOBEPKA




peILIeHUs 3a/1a4 SK3aMEHATOPOM U BBICTABIISIETCS] OLIEHKA, COIVIACHO METOJUKE
BBICTABJICHUSI OLICHKU MPU IPOBEICHUHU ITPOMEKYTOUHOU aTTECTAIUH.

3ammTa KypCOBOTO TMPOEKTa OCYIIECTBISETCS COIJIaCHO TpeOOBaHUSIM,
NpeaBIBIIEMbIM K paboTe, ONMMCAHHBIM B METOJIMYECKUX Marepuayax. [IpumepHoe
BpEMsI 3alIMTHI HA OJTHOTO CTYyAEHTa cocTaBAeT 20 MUH.

8 YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHUE JUCHHUITJINHBbI
8.1 Ilepeyenb y4yeOHOH JUTEPATYpPbl, HEOOXOAMMOM 1JI OCBOCHHUSI MC-
HUILTHHBI

1. Mypomues, 1.FO. Mukponpoiieccopsl 1 MUKpOOIBM [DneKTpoHHBIN pe-
cypc]: yue6noe mocooue/ J[.}FO. Mypowmnes, E.H. Smun — DinekTpoH. maH.—
TamOoB: TamOOBCKUI TOCYIapCTBEHHBIN TEXHUUECKHM yHUBepcUuTeT, DbC
ACB, 2013. — 97 ¢. — URL: http://www.iprbookshop.ru/63871.html. — DBC
«IPRbooks»

2. CremnkoBckuii, A.JI. MeToabl IOTHYECKOTO U JIOTUKO-BPEMEHHOTO aHAJIN3a
udpossix KMOII CBUC / Tlox pen. A. JI. CremnkoBckoro. — M. : Hayka,
2007. - 220 c. - ISBN 978-5-02-036119-5.

3. Meroaunueckue ykazaHus K JabopaTopHbiM padotam Ne 1-3 j1st CTyI€HTOB
Hanpasyieaus: 11.03.03 «KoncTpyupoBaHue W TEXHOJIOTHS AJIEKTPOHHBIX
cpenct» (mpoduie «IIpoekTHpoBaHUE M TEXHOJOTHUS PaUOIIECKTPOHHBIX
CPEICTB») OYHOU U 3a04HOM (popm 00yueHus [ InexTpoHHsli pecypce] / Kad.
KOHCTPYMPOBaHHUS M MPOU3BOJCTBA paguoannaparypsl; Coct.: B. A. KoH-
nycoB, E. JI. Annepun. — DneKTpoH. TekcToBbie, rpad. man. (313 Ko). —
Boponex : ®I'BOY BO «BopoHeXCKHI TOCYyAapCTBEHHBIA TEXHUYECKUI
yHuBepcutet, 2016. — Pexxum noctyna: Konaycos JIGHICuMIT.

4. Meroaudeckue yka3zaHus K 1abopaTopHbIM pabotam Ne 4—6 110 AUCIUTIIINHE
«IudpoBbie MHTETpaIbHBIE CXEMbl 1 MUKPOIPOLIECCOPBDY ISl CTYACHTOB
Hanpasyieaus: 11.03.03 «KoncTpyupoBaHue M TEXHOJIOTHS AJIEKTPOHHBIX
cpenct» (mpoduiib «IIpoexkTupoBaHre U TEXHOJIOTUSL PAJAUOIIEKTPOHHBIX
CPEACTB») OYHOM U 3a0uHOM (hopM 00yueHus [ InekTpoHHbIN pecypc]/ Kad.
KOHCTPYUPOBAHUSI U MPOU3BOACTBa paauoannapatypsl; Coct.: B. A. KoH-
nycoB, E. JI. Annepus. — DnekTpoH. TekcToBbie, rpad. maH. (580 Ko). —
Boponex : ®I'BOY BO «BopoHeXCKHI TOCYAapCTBEHHBIA TEXHUYECKUI
yauBepcutet», 2016. — Pexxum noctyna: Konaycos JIGHICuMIT.

5. Meroanueckue yKa3aHHs MO BBITOJHEHHIO KypCOBOIO MPOEKTA MO JUCLH-
wmHaM «L{udpoBble MHTErpanbHbIE CXEMbl W MHKPOMPOLECCOPBD» O
HarpasieHuto 11.03.03 «KoHcTpynpoBaHue M TEXHOJIOTHS 3JIEKTPOHHBIX
cpencty» (mpoduie «IIpoekTpoBaHUE M TEXHOJOTHUS PaIUOIIECKTPOHHBIX
CPEICTB») U AUCHUIUIUHE «INEKTPOHUKA U MUKPOMPOLECCOPHAS] TEXHUKA
Harnpasyienus 12.03.01 «IIpubopoctpoenue» (mpoduns «IIpudopoctpoe-
HUe») Bcex (popM oOyuenus [InekrponHbiii pecypc] / @PI'BOY BO «Bopo-
HEXKCKHUM TOCYyJapCTBEHHBIM TEXHUUYECKUM yHUBEpPCUTET»; cocT.: A.B. Ty-
peukuii, M.B. XoporaiinoBa. — DJIeKTpPOH. TeKCTOBbIE, rpad. naH. (911 k0 )
— Boponex, 2021. — 17 c¢. — Pexum goctyna: 486-2021 [TUDPOBLIE




UHTEI'PAJIBHBIE CXEMbBI 1 MUKPOITPOILECCOPBI. SJIEKTPO-
HUKA 11 MUKPOITPOIl TEXHUKA.

6. Meroanueckue ykazaHHs 1O CaMOCTOSITENIbHOW paboTe Mo IMCUUILTTMHAM
«IudpoBbie HHTErpaTbHBIE CXEMBI U MUKPOIIPOLIECCOPHI» 110 HAMPABIICHUIO
11.03.03 «KoHcTpyupoBaHrue U TEXHOJIOTHUS DJIEKTPOHHBIX CPEACTBY» (TIpo-
¢unp «IIpoekTUpoBaHHE M TEXHOJOTUS PATUOIEKTPOHHBIX CPEACTB») U
TUCIUIUINHE «DJIEKTPOHUKA U MUKPOTIPOLECCOPHASI TEXHUKA)» HAINIPaBICHUS
12.03.01 «IIpubopoctpoenue» (nmpoduns «IIpubopoctpoenuer) Bcex hopm
oOyuenus [Dnekrponnsiii pecypc] / ®I'BOY BO «Boponexckuii rocynap-
CTBEHHBIN T€XHUYECKUU yHUBepcuter»; cocT.. A.B. Typeuknii, M.B. Xo-
poIIaiiioBa. — DJIEKTPOH. TeKCTOBBIC, Tpad. naH. (911 xk6) — Boponex, 2021.
— 16 c. — Pexxum pocryna: 500-2021 [MUPPOBLIE UHTEI'PAJIBHBIE
CXEMbBI U MUKPOITPOIHECCOPBI.

8.2 Ilepeyenby MHPOPMANUMOHHBIX TEXHOJIOIHI, UCIOJIb3yeMbIX NPH OCY-
IIeCTBJIEHUHM 00Pa30BaTeILHOI0 Mpouecca no JUCHUIVIMHE, BKIIOYAs NepevyeHb
JHULIEH3MOHHOI0 TMPOTrPaMMHOr0 obecneyeHusi, pecypcoB HH(OPMAIHOH-
HO-TEJICKOMMYHMKAUOHHOU ceTu «UMHTEpHET», COBpEeMEHHBIX mpodeccuo-
HAJILHBIX 023 JTAHHBIX M1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

[lepeuens [10, BkitoUas nepevyeHsb JUIEH3MOHHOTO MTPOrpaMMHOTO o0ecrie-

YCHUA:

OC Windows 7 Pro;

Google Chrome;

Microsoft Office 64-bit;

Komnac 3D;

Altium Designer;

DesignSpark PCB;

EasyEDA

Pecypcer naopmarimonHo-TeIeKOMMYHHUKAIMOHHOM cetn «THTepHeT:
http://window.edu.ru — equHOE OKHO JOCTYIA K HH(POPMAIIMOHHBIM peCypcam;
http://www.edu.ru/ — dhenepansubiii moptan «Poccuiickoe o0pa3zoBaHuey;
O6pazoBatenbHbiil nopran BI'TY;

http://www.iprbookshop.ru/ — snexrponnas 6ubnuoreunas cucrema [IPRbooks;
www.elibrary.ru — Hay4dHast 3JIeKTpOHHas: OMOIHOTEKa

[Ipodeccnonanbhpie 6a3bl TaHHBIX, THPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI:
https://docplan.ru/ — 6ecninataas 6aza I'OCT

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS JIJIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLOECCA

VYyebOnas ayautopus (KOMIbIOTEPHBIN KJaccC) AJis NPOBECHUS JICKITMOHHBIX U
MPAKTUYECKUX 3aHSITHI, OCHAIIICHHAS CIIEIYIONUM 000PYyTI0BAaHUEM:

— MNEPCOHAIbHBIC KOMIIBIOTCPLI ¢ YCTAHOBJICHHBIM HO, INOAKIIFOYECHHBIC K



cetu Untepuer — 11 wr.;

IPUHTEP LIBETHOM JIA3€PHBIN;

3D npunTep «Anbda-2»;

JIOCKa MarHUTHO-MapKepHas MOBOPOTHAS;
udposoit ocummiorpad DS1052E — 3 mwit,;
aHanuzartop crekrpa DSA81S;

reaeparop VC2002;

UCTOYHHK ImuTanusg DP832 — 4 mr.;

nctouynuk muranug HY 1503D 2 LCD — 6 mr.;
myabTumerp DM3058E — 3 .

VYuebnas aygutopus (J1abopaTopus) il MPOBEACHUS Ja0OpPAaTOPHBIX 3aHS-

TUH, OCHAIICHHAS CIEIYIOIIUM 000pYJOBAaHUEM:

NIEPCOHAJIBHBIE KOMIBIOTEPHl € ycTaHOBJIEHHBIM I10, smymnsTopamu

KP580 u EMURK?286, nonkiatoueHHblie k cetu MaTepuer — 14 mir.;

nctounuk mutanusg HY3020E- 9350 — 6 mit.;

UCTOYHMK NTUTaHusg b5-49 — 3 mit.;

ocumiutiorpad GDS — 5 mwit.;

ocmumiorpad mudposoit 3anomuHaronuii OL[3C02;
YHUBEPCAJIbHBIN TeHepatop curiaioB DG1022 — 4 mwit.;
rdposoit ocumiorpadg MSO2072A;

JIEKTPOHHAs nporpammupyemas Harpyska AEL-8320 — 4 wt.;
BOJIbTMETP B7-16A;

yactoromep MS6100;

yactotomep U3-35A

[Tomemenne (UnTanbHBIA 3a1) AT CAMOCTOSITEIHHOM PabOTHI C BHIXOJAOM B
ceTh «HTEpHET» W JOCTYNOM B 3JIEKTPOHHO-OUOIMOTEUHBIE CUCTEMBI U JJIEKTPOH-
HO-MH(POPMAIIMOHHYIO CPEIy, YKOMIUIEKTOBAaHHOE CIIEAYIOIIMM 000pyA0BaHUEM:

MEPCOHAJIBHBIC KOMIIBKOTCPHI C YCTAHOBJICHHBIM HO, INOAKIIFOYCHHBIC K

cetu Uatepuer — 10 mr.;

IPUHTED;
MarHUTHO-MapKepHas TOCKa;
MIEPEHOCHBIE KOJIOHKH;
MEePEHOCHON MUKPO]OH.

10 METOAUYECKHUE YKA3AHUA JIAA OBYYAIOIIUXCA 110

OCBOEHMHIO JUCIIUITJIMHbI

IIo JUCHUIIIINHEC ((KOHCTpYKTOpCKO-TCXHOJIOFI/I‘{CCKI/IC CHUCTCMBI» YHNTAIOTCI
JICKIIUHU, ITPOBOIATCA J'Ia60paTOprIC W MIPAKTUYCCKUC 3aHATHUA, BBIIIOJIHACTCA KYypCO-

BOM ITPOEKT.

Jlexuuu mpencTaBiseT co00M CHCTEMAaTUYECKOE, MOCIEeI0BATEILHOE U3II0XKE-
HUE yueOHOTO MaTepuayia. ITO — OfHA M3 BaKHEUIUX GopM ydeOHOTO Tpoliecca u
OJINH U3 OCHOBHBIX METOJIOB MpeEMnoaaBaHus B By3e. Ha Jekiusax ot cTynenra tpedy-



eTcsl He MPOCTO BHUMaHHWE, HO U CaMOCTOSATENbHOE odopmiieHHe KOHcmekTa. Kaue-
CTBEHHBI KOHCHEKT JAOJDKEH JIETKO BOCIPHUHUMATBLCS 3PUTENIBHO, B 30 TEKCTE Cle-
noyeT coOiroaarh ad3allbl, BBIAEIATh 3arojOBKH, IPOHYMEPOBATh (OPMYJIbI, MOA-
YEpKHYTh TEPMHHBI. B KadecTBe LIECHHOTO COBETa PEKOMEHIYETCs 3alMChIBATH HE
Ka)K70€ CIIOBO JIEKTOpa (MHAYEe MOXKHO TIOTEPSITh MBICITh U HaYaTh MTUCATh aBTOMATH-
YECKHU, HE BHUKAs B CMBICI), a IOCTApaThCs MOHATH OCHOBHYIO MBICIIb JIEKTOPA, a 3a-
TEM 3aIIUCaTh, UCIIOJIb3YS TOHITHBIE COKPAIIICHMSL.

- [IpakTuyeckue 3aHATHS MO3BOJSIOT HAYYUTHCS MPUMEHSATH TEOPETHUECKHE
3HaHUS, MTOJTy4YE€HHBIEC Ha JIEKIUH MPU PEIICHNN KOHKPETHBIX 3a/1a4. UToOb! Hanboee
paloHaIbHO U MOJHO MCIIONb30BaTh BCE BOBMOXKHOCTHU MPAKTUUYECKUX 3aHATHI AJIs
NOJITOTOBKM K HUM HEOOXOAMMO: CIIEyeT pa3oopaTh JEKIHIO IO COOTBETCTBYIOIIEH
TeMe, 03HAKOMUTCSI C COOTBETCTBYIOIIUM Pa3AesioM yueOHUKa, MpopaboTaTh IOMOJ-
HUTEJIbHYIO JINTEPATypy U UCTOUYHUKHU, PEIIUTH 33Ja4U U BBIIOJHUTH JIPYTHe MHCh-
MEHHBIE 33JIaHUSl.

- CamocrosiTenpbHas paboTa CTYJACHTOB CHOCOOCTBYET TJIYOOKOMY YCBOCHMS
yueOHOTOo MaTepuaja M Pa3BUTHIO HABBIKOB caMooOpa3zoBaHus. CamMocTOsITeNbHAs
paboTa npeanogaraeT CleayoIue COCTaBISIOIIHUE:

- paboTa ¢ TeKCTaMU: y4YeOHMKaMH, CIPAaBOYHUKAMHM, JOMOIHUTEIbHOW JIUTeE-
paTypoii, a Takke MpopaboTKa KOHCTIEKTOB JICKIIUH;

- BBITIOJTHEHHUE JIOMAIITHUX 33/IaHUN ¥ THIIOBBIX PACUETOB;

- paboTa HaJl TeMaMH JIsl CAMOCTOATEILHOTO U3YUCHHUS;

- ydacTue B paboTe CTYJEHUYECKMX HAyYHBIX KOH(PEPEHUIUH, OJTUMIIHAL;

- IOITOTOBKA K 3a4€TaM U 3K3aMeHaM.

Kpome 0a30BbIX Yy4eOHHKOB PEKOMEHAYETCSI CaMOCTOSITENIbHO HCIOIb30BaTh
umMmeronecs: B 6ubnuoreke yueOHO-MeTonudeckue mnocodus. HeszaBucumo oT BHIa
yueOHMKa, paboTa ¢ HUM JOJDKHA MPOUCXOJUTh B T€UEHUE Bcero cemectpa. D dek-
THBHEE paboTaTh C y4eOHUKOM HE TIOCIIe, a Mepel JEKIUEH.

[Tpr 03HAKOMIIEHUH C KaKHUM-THOO pa3fesioM PeKOMEHIYeTCs MPOYUTaTh €To
LEJIUKOM, CTapasiCh YJIOBUTH OOLIYIO JIOTHMKY M3JIOKEHHsS TeMbl. IIpu moBTOpHOM
YTEHUH XOPOIIO aKIEHTHPOBATh BHUMAaHHE Ha KIIOYEBBIX BOIPOCAX M OCHOBHBIX
TeopeMax (dhopmyinax). MoXKHO COCTaBUTh UX KPAaTKUN KOHCTICKT.

CreneHb yCBOEHHS MaTepuaa IIpOBEPSETCs CAEAYIOIUMHU BUAAMH KOHTPOJIS:

- TeKyIIU# (OMpOC, KOHTPOJIbHBIE PAOOTHI, TUIIOBBIE PACYETHI);

- pyOeXHBIH (KOJJTIOKBUYM );

- IPOMEXKYTOUHBIHN (KypcoBasi paboTa, 3a4€eT, 3a4eT C OLICHKOW, IK3aMEH).

KomnnokBuym — ¢opMa UTOroBOM MpOBEPKU 3HAHHUM CTYIEHTOB MO OMpese-
JICHHBIM TeMaM.

Dk3aMeH — (hopMa UTOTOBOW MPOBEPKU 3HAHUM CTYICHTOB.

Jlig ycnemHoi cayn 3k3aMeHa HeoOXOUMO BBITIOJHUTE CIEAYIOIINE PEKO-
MEHJALNN — FTOTOBUTHCS K SK3aMEHY CIIEyeT CUCTEMAaTU4YECKH, B TEUEHUE BCETO Ce-
MmecTpa. VHTeHcHBHas MOArOTOBKAa JOJDKHA HayaTbCsl HE IO3JHEE, YEM 3a Me-
CAL-TIIOATOpPA 10 dK3aMeHa. [laHHble Tiepe]] 9K3aMEHOM TpHU-4YeThIpe THA dP(PEKTUBHEE
BCEI'0 UCIOJIb30BATH JJI1 HOBTOPEHMSL.

Buy yueOHbIX 3aHATHN JlesaTenbHOCTh CTyAEHTA

Jlekuus Hanucanue KOHCIIEKTa JIEKIMM: KPATKO, CXEMAaTHYHO, IOCJIEN0Ba-




TeIbHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOJIbI, (HOPMYIUPOBKH,
0000111eHus; TOMeYaTh BaXKHbIE MBICIH, BBIACIATH KIIOYEBBIC CIIOBA,
TepMuHBI. [[poBepka TEPMHUHOB, MOHITUN C TOMOIIBIO SHIMKIONEINMN,
CJIOBapel, CIpPaBOYHUKOB C BBINHUCHIBAHHEM TOJIKOBAaHUW B TETPalb.
O6o03HaueHue BOIMPOCOB, TEPMUHOB, MaTepuaia, KOTOPbIe BbI3bIBAIOT
TPYIHOCTH, IIOUCK OTBETOB B PEKOMEHIyeMou smreparype. Eciu ca-
MOCTOSITEJIbBHO HE yAaeTcs pa3o0paTbCs B MaTepuaiie, HEOOXOIMMO
chopMyIMpPOBaTH BOMPOC U 3aJaTh MPENOJaBaTesio Ha JIGKIUU WK Ha
MPAKTUYECKOM 3aHATHUH.

IIpakTuueckoe
3aHATHE

KoHcnekTupoBanue pekOMEHIYyeMbIX HCTOUYHUKOB. PaboTta c KOH-
CIEKTOM JIEKIIUH, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM,
IIPOCMOTP PEKOMEHIyeMoU nuteparypsl. [IpociaymuBanue aynuo- u
BHJICO3AMUCEN N0  3aJlaHHOM  TeMe,  BBINOJHEHHE  pacyeT-
HO-TpaMuECKUX 3aJJaHUH, peIIeHHUEe 3a/1a4 IO AJITOPUTMY.

JlaGopaTtopHnas pabota

JlaGoparopHbie PabOTHI MO3BOJISIIOT HAYYUTHCS MPHMEHATH TCOPETH-
YecKHe 3HaHWs, MOJIYYCHHBIC Ha JICKIIUH MPU PEHICHUH KOHKPETHBIX
3ama4. YtoOwsl Hambosiee palMOHAIBLHO W TIOJIHO HMCIIOJIh30BaTh BCE
BO3MOXXHOCTH J1a0OPAaTOPHBIX MJisi MOATOTOBKM K HUM HEOOXOIUMO:
ClIeIyeT pa3o0paTh JICKIUIO IT0 COOTBETCTBYIOMIEH TeMe, 03HAKOMHTCS
C COOTBETCTBYIOIIMM pa3JesioM YyueOHHKa, MpopaboTarh IOMOJIHU-
TEIBHYIO JUTEPATypy M HMCTOYHUKH, PEIIUTh 33Ja4d W BBITIOJHUTH
JpyTHe MMCbMEHHBIC 3a/IaHusl.

CamocrosrtenbpHas padora

CamocrosTenpHas paboTa CTYIEHTOB CIIOCOOCTBYET TITyOOKOMY
YCBOGHHIO y4eOHOIO MaTepualia U Pa3BUTHIO HAaBBIKOB camMoo0Opa3o-
BaHus. CamocrosaTenbHas paboTa MpeArnoyaraeT Ciaeaylomlue CoCTaB-
JSIOLIHE:

- paboTa ¢ TeKcTaMu: yueOHMKaMH, CIIPAaBOYHUKAMHU, JOTIOJHUTEIHHON
JUTEPATYPOM, a TAK)KE MPOPa0OTKA KOHCIIEKTOB JICKITU;

- BBITMOJIHEHUE JIOMAIIHUX 3a/I1aHUH U pacyeToB;

- pa0oTa HaJl TEMaMu JJIs1 CAMOCTOSITEIbHOTO U3yUEHHUS;

- ydacTue B paboTe CTyIeHUYEeCKUX HAayYHBIX KOH(EPEHINH, OMMMITHa;
- IOITOTOBKA K IPOMEXKYTOYHOHN aTTECTAIUH.

IToaroroBka k
MPOMEKYTOUHOMN
aTTecTalluu

['oToBUTBCS K MTPOMEKYTOUHOM aTTECTALIMM CIEAYET CUCTEMATHUECKH,
B TEYEHHE Bcero cemecrpa. lHTeHcHBHas NOJITOTOBKa [OJKHA
HA4yaThCsl HE MO3/IHEE, YEM 3a MECSI[-IIOJTOpa A0 MPOMEKYTOUHOHN aT-
tecTanuu. JlaHHbIE TMepesn 3K3aMEeHOM TpH JHS 3(QeKTUBHEE BCEro
MCII0JIH30BATh JUIsl HIOBTOPEHUSI U CUCTEMATHU3AllMU MaTepHaa.




JIUCT PETUCTPAIIUM U3MEHEHUI

[MToanuck
No Harta 3aBEQYIOIIETO
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