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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 49 or« 5 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
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CornacosaHa Ha noptane Ne 24100 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

[{enn M3MEHNUTD yaIuTh

Llenpio Kypca sBISETCS W3ydyeHHE MPUHIMIIOB OCTPOCHUS U OPraHU3alui MUKPOIIPOLIECCOPHBIX
cucteMm (MIIC), ocobeHHOCTENM NPOEKTUPOBAHUS AIEKTPOHHBIX CUCTEM YIPABJIEHUS HA UX OCHOBE U 3HA-
KOMCTBO C OTJIaJJOYHBIMH CPEICTBAMU MHUKPOIIPOLIECCOPHBIX YCTPOUCTB.

Pa3BuTHe HABBHIKOB ONpEAETATH IIEITH, OCYIIECTBISITH TOCTAHOBKY 334 MPOSKTHPOBAHUS DIICK-
TPOHHBIX NMPUOOPOB, CXEM U YCTPOWCTB PA3IUYHOTO (PYHKIIMOHAJIBHOTO HA3HAYCHMS, MOJATrOTABIMBATH
TEXHUYECKHE 3aJ]aHUs Ha BBITIOJTHEHUE MMPOEKTHBIX padoT.

dopMUpOoBaHHE CIIOCOOHOCTH MPOEKTHPOBATh YCTPOMCTBA, NPUOOPHI U CHUCTEMBI 3JIEKTPOHHOU
TEXHUKH C Y4ETOM 3aJlaHHBIX TpeOOBaHMH, pa3padaThIBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIIHIO
B COOTBETCTBHH C METOJUYECKUMU 1 HOPMATUBHBIMU TPEOOBAHUSAMU

1.2. 3agaun JIMCHMIIINHBI

—  HMeTh MPEJCTaBICHNUE O KiacCu(UKAIIK, BOSMOKHOCTSIX U MPUMEHEHUSIX MUKPOIIPOLIECCOP -
HBIX YCTPOMCTB U CUCTEM, O CPEACTBAX U CIOCOOAaX aBTOHOMHOM OTaiku anmnaparypHbix cpencts (AC) u
nporpamMmubIx cpencts (I1C) MIIC;

—  3HaTh apXUTEKTYpy U OCHOBHBbIE KOH(DUTYPALIUU MUKPOIPOIIECCOPHBIX CUCTEM, OCOOEHHOCTH
npouecca uaterpanuu AC u 11C MIIC;

— yME€Tb NPOEKTHPOBATh MUKPONPOIIECCOPHBIE YCTPOICTBA M CHCTEMBI YIpaBlieHUS nepude-
PUMHBIMM yCTPOWCTBAMM M IOJYYUTh HABBIKM MPOBEJCHHUS KOMIUIEKCHOM OTIAaJKW U TECTHPOBAHUS
MIIC, pa3pabareiBaTh U pa3BOJUTh MHOTOCJIONHBIE MTEYATHBIE TUIATHI B CUCTEMAaX CKBO3HOT'O MPOEKTUPO-
BaHUSL.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctunnuna «IIpoexktupoBanne MUKpOIPOLECCOPHBIX U KoMIbloTepHbIX cuctem» (b1.B.0O/1.4.1)
OTHOCUTCS K 070Ky 1 (BapHaTHBHAS 4acCTh).

[TpenmecTByOUMMH JUCHUILIUHAME, (POPMUPYIOLIUMHI HavyalbHbIE 3HAHUS, SBJSIOTCS: AKTyallb-
HbI€ MTPOOJIEMbI COBPEMEHHOM 3JIEKTPOHUKU M HAHOZJIEKTPOHUKH, VICTOpHS M METOJ0IOTHUS HAyKU U TEX -
HUKU B 00JIaCTH AJIEKTPOHUKH, MeToabl MaTreMaTHuecKoro MojienupoBanus, [lateHroBaHne Hay4yHO-TEX-
HUYECKUX pa3pabOToK.

[TocnemyromumMu TUCIMIUIMHAMH SBIISIIOTCS: IHOCTpaHHBIN s3bIK - AHIIMHCKHHN, KoMmbroTepHbIe
CETH U cucTeMbl, KOMIIbIOTEpHBIE TEXHOJIOIMM B HayYHBIX MCCIIENOBaHUAX, HayuHo-uccaenoBarenbckas
pabota (paccpen.), [IpakTuka 1o noyiydeHuro NepBUYHbIX MPOodecCHOHAIbHBIX YMEHUI U HaBBIKOB, [Ipen-
JIUIIIoMHas npaktuka, Pobororexnuka, CAIIP snekTponHbIX cxem, @uaocopckue 0CHOBBI €CTECTBO3HA -
HUSl, DJIEKTPOMAarHUTHAsI COBMECTUMOCTD JIEKTPOHHBIX YCTPOICTB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Iporecc n3yueHust TUCIUILTMHEBI HAMPaBJIeH HA (HOPMHUPOBAHUE CIASAYIOMNUX KOMITCTCHIIHN:

— TIK-7 TOTOBHOCTBIO ONpPENENATh LU, OCYILIECTBISITh MOCTAHOBKY 3aJay MPOCKTUPOBAHMS
AIIEKTPOHHBIX MPHUOOPOB, CXEM W YCTPOUCTB PA3NUYHOTO (DYHKIIMOHATHHOTO HAa3HAUEHUS, MMOATOTABIIH-
BaTh TEXHUYECKHUE 33JIaHUS Ha BBITIOJIHEHUE MMPOEKTHBIX PadoT;

— TIK-8 cnocoOGHOCTHIO TPOEKTUPOBATH YCTPOUCTBA, TPUOOPHI M CUCTEMBI DIIEKTPOHHOM TEXHU-
KH C YYETOM 33JIaHHBIX TPEOOBaHUM;

— TIK-9 cnoco6HOCTRIO pa3padareiBaTh MPOCKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B COOT-
BETCTBUHU C METOJNYCCKUMU U HOPMATUBHBIMH TPEOOBAHUSIMU;

B pe3ynbraTe u3yueHus JUCIUILIMHBI 00Yy4aOIIUICs TOJKEH:

—  3HATh APXHUTEKTYPY ¥ OCHOBHBIC KOHPUTYPAIIMA MUKPOTIPOIIECCOPHBIX CUCTEM, OCOOEHHOCTH
nponecca uarerpanuu AC u [1C MIIC, nporpaMMHbI€ TAKETHI CUCTEM CKBO3HOTO IMTPOEKTUPOBAHUS;

—  YMeTb NPOEKTUPOBATh MUKPOIPOLIECCOPHBIE YCTPONUCTBA, KOMIIBIOTEPHBIE CUCTEMBI U YIIpaB-
neHus nepudepuiiHbIME YCTPOKWCTBaMU, pa3padaTeiBaTh, PUCOBATh U Pa3BOJUThL MHOTOCJIOWHBIC TeUar-
HBbIE IIATHI;

—  BJIaJeTh HaBbIKAMH MPOBEACHUS KOMIUIEKCHOM oTinaaku u tectupoBanus MIIC u KC, a Tak-
K€ MporpaMmMaMiu CKBO3HOTO ipoektupoBanus U SCADA cucremamu.
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4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EeMKOCTb JUCLHUILUINHBI cOCcTaBisIeT 5.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0IH -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
1 cemectp
AyrmuTopHsble 3aHATHS (BCETO) 54 54
Jlexuun 18 18
[IpakTueckue 3aHATHS 10 10
JlaGopaTtopHbIe pabOThI 16 16
Kypcosas pabota (mpoekr) 10 10
CamocTtosTenbHas paboTa (Bcero) 90 90
BrimonaeHne KypcoBoro npoekTa (padoThl) 30 30
Brimonnenue noManrHux 3agaHui 4 4
Odopmienne oT4eToB 1o Ja00paTOpHBIM paboTam 12 12
[TpopaboTka JIEKIIMOHHOTO MaTepraia 14 14
[ToaroroBka K MpakTUUYECKUM 3aHATHUSIM, CEMUHApaM 30 30
Bcero (0e3 ax3amena) 144 144
ITonroroBka m crrada sK3amMeHa 36 36
OO01mas Tpy1I0eMKOCTb, 4 180 180
3auerHble EauHunb! 5.0 5.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TPUBEIACHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

~ 0]
= - = = 28 g 2§
3 z g g S | g3 g
Y o S, s s 5o 2 0
Ha3zBanus pa3nenoB TUCHUIIIIMHBL % B o, o, s o © g« 5
= 5 © = 2 5 O S £
= £ 8 F 88 £z
= © < it} & =
1 cemecTp
1 Knmaccudukanusi MEKpOTIpOIIECCO- 2 0 0 4 10 6 |IIK-7, IIK-8
POB, BapHAHTHI ApXUTEKTYPHI, 00IIast
CTPYKTYypa U MPUHIMIIBI PYHKIIMOHH-
pOBaHUs YCTPOUCTB U CUCTEM
2 KoMnuiasiTopel U CUMYJIATOPBIL, 2 0 0 4 6 |IIK-7, IIK-8
MPUHIUIIBI OTJIAJIKK U TIOUCKA OLIH-
00K
3 S3pik C++ ni1st MUKPOKOHTPOJLIE- 6 6 8 16 36 |IIK-7, IIK-8,
POB, 0COOEHHOCTH MTPUMEHEHHUS B MU~ [1K-9
KPOKOHTpOJIIEpax ¢ OrpaHUYEHHBIM
(YHKIIMOHAJIOM U POU3BOIUTENBHO-
CTBIO
4 TIporpaMMHBIN KOMIUIEKC Kj1acca 4 4 0 27 35 | IIK-7, TIK-8,
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EDA, npenna3HadyeHHbIN 1)1 pa3pa- I1K-9

OOTKH AJIEKTPUUECKUX CXEM U Ieyar-

HBIX TLIaT.

5 A3bik C++ 111 MUKPOKOHTpOJLIE- 0 0 0 0 0

POB, 0COOEHHOCTH MTPUMEHEHHUS B MU~

KPOKOHTPOJIJIEPAX C OrPAHUYEHHBIM

(YHKIIMOHAJIOM U MPOU3BOIUTEIBHO-

CTBIO

6 [lonkmroueHue u ynpasieHUE TIEPU- 4 0 8 9 21 IIK-7, IIK-8§,
(hepuitHBIMU YCTPOHCTBAMHU C MUKPO- [1K-9
KOHTpoOJUIepa (IaTYNKH U3MEPEHUS

(bU3MYECKUX BEJTUYHH, TBUTATEIIH,

BBIKJTIOYATEIIN )

7 Kypcosoii np. - Konkperuzanus 0 0 0 2 2 |IIK-7, IIK-8,
TEXHUYECKOTrO 3aJJaHUs [1K-9

8 Kypcogoii nip. - Pexomenaanuu mno 0 0 0 4 4 I1K-7, IIK-8,
pa3paboTke PyHKIIMOHAILHON CXEMBI ITK-9
yCTpOICTBA

9 Kypcogoii nip. - Pekomenaanuu no 0 0 0 4 4 |TIK-7, TIK-8,
pa3paboTKe OJIOK-CXEMBbI AJITOPUTMA I1K-9
MPOrpaMMBbI

10 Kypcosoii np. - PekomeHnamuu rno 0 0 0 4 4 |TIK-7, 1IK-8,
pa3pabOTKe CXEMBI IJICKTPUIECKOM [1K-9
NPUHIUTIMAIIBHOU

11 Kypcogoii mp. - Pexomenaruu mo 0 0 0 12 12 |IIK-7, IIK-8,
pa3paboTKe MPUKIAAHON MPOTrpaMMBbl [1K-9

12 Kypcogoii mip. - [Ipumep odpopmie- 0 0 0 4 4 |IIK-7, ITIK-8,
HUS ITOSICHUTENIBHOW 3aIIMCKHU U Ipa- I1K-9
(budyeckux MaTepuasoB

Hroro 3a cemectp 18 10 16 90 10 144

Hroro 18 10 16 90 10 144

5.2. Conep:xanue pa3aesioB AMCUMIIMHBI (110 JeKIHAM)
ConeprkaHue pa3iesoB TUCIUILINH (TIO JIEKIMSIM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pasieioB JUCIUILIAH (TI0 JISKIIHSIM)

A v o
= 2 E
3 = 5
Z > 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILIMHEI 110 JIEKIHAM zF &5
S 2 =
> o =
a B>
= o
1 cemecTp

1 Knaccudukarus OcCHOBHBIE BapUaHThl apXUTEKTYPBI U CTPYKTYPBI 2 IK-7, TIK-

MUKpPOIIPOLIECCOPOB, cloXHbIX ycTpoiicTBKimaccudukanms coBpeMEeHHbIX 8

BapUAHTHI APXUTEKTYPbI, | MUKPOIPOLIECCOPOB M MUKPOKOHTPOJIEPOB 1O (PyHK-

o0mmas CTpykTypa u HOoHATBFHOMY TTpu3HaKyOOIIee onrcaHue mporecca

MIPUHLIMIIBI MIPOEKTHUPOBAHUS MOAYIbHBIX cucTeMKiaccupukarms

(YHKIIMOHUPOBAHUS METOJIMK MPOEKTUPOBAHUS dNEKTPOHHBIX cxeMOobia-

YCTPOICTB U CUCTEM CTH IPUMEHEHMS CTIELNATN3UPOBAHHBIX UHTETPAJIb-

HBIX CXEM
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Htoro

2 Komnunstopsl 1 TunoBble KOHPHUTYpaATMA MUKPOTIPOLIECCOPHBIX CH- IIK-7, IIK-
CUMYJIATOPBI, MPUHIUIBI | cTeM OCHOBHBIE 3Tallbl IPOLIEYPhI TPOESKTUPOBAHUS 8
OTJIAJKU U IIOMCKA KOMILJIEKCHOTO ITpoekTa CpeacTBa NpOEKTHPOBAHUS U
O1IMO0K METO/Ibl aBTOHOMHOM OTJIAJIKU amlnapaTHBIX CPE/ICTB
MHUKPOIPOIIECCOPHBIX cucTeMO030p CpecTB pa3pa-
OOTKHU U OTJIAJIKU IporpaMMHoro obecrneuennsOria-
yuKu ¥ cuMmyisitopsllIporotunueie miuareiOTIa104-
Hble MOHUTOPbIMEe30HIHHAS TEXHONOTHSICXEMHBIE
smynaTopbllIHTErprpoBaHHbBIE CPEbI PA3pabOTKU-
[Iporpammaropsi/loruueckue anaauzaTopsiBerpoeH-
HbI€ B MUKPOIIPOLIECCOPBI CPENICTBA OTIIAKU
Hroro
3 A3k CH++ st Apudmernueckue u jgoruueckue onepaunnOneparo- [IK-7, IIK-
MHUKPOKOHTPOJIJIEPOB, pBI cpaBHEHMSIXO0BbIE KOHCTPYKIUUCTPYKTYpa IIpo- 8
0COOEHHOCTHU rpaMMbl OOBsIBIIEHHE TIEPEMEHHBIX
IIPUMEHEHNUS B Hroro 6
MHUKPOKOHTPOJIJIEPAX C
OTrpaHUYEHHBIM
(yHKIIOHAIOM U
IIPOU3BOJAUTEIBLHOCTHIO
4 TIporpaMMHBIH HemoHcTtparus Bo3moxkHocTelt SCADa cucteMsl - 4 I1K-7, T1K-
xomruiekc kinacca EDA, | Altium Designer aist pa3paOoTKu, MPOEKTUPOBAHHS 8, I1IK-9
NpeaHa3HAUYeHHBIN /Uig | mevyaTHbIX TiaT. CoBpeMeHHBIH TeXHUYECKUN MPOIEce
pa3paboTku M3TOTOBJIEHUS] MHOTOCTIOMHBIX M€YaTHBIX IJIaT
anekrpuueckux cxeM u | (MIIIT). Oco6eHHOCTH MPOEKTUPOBAHUS BBICOKOCKO-
NEYaTHBIX IJIaT. POCTHBIX JTUHUM Nepeiaun JaHHbBIX
(DDR2,3;Ethernet;USB2,3), ux pacdyera, 0COOCHHO-
CTEH pacnoaoKeHus mpoBoaHUKoB Ha MIIII.
Hroro
6 IlogkmroueHue u [Ipumeps! noAKIIIOYEHHSI U yTIpaBIeHHUE NepuQepuii- [IK-8, IIK-
yIpaBJIcHUE HBIMH YCTPONCTBAaMH C MUKPOKOHTPOJIIEPA (AATYMKHU 9
nepudepuitHpIMU U3MepeHUs] PU3NYECKUX BETUYHH, ABUTaTel, BbI-
YCTPOUCTBAMH C kmtoyarenn, GPS/ITJIOHAC npuemnnku, Bluetooth
MHUKPOKOHTpOJIIEPA MpUeMO/TIepeIaTYNKH, PAIUO MOJIEMbI IPOMBIIIIJICH-
(1aTYMKU U3MEpEeHUs HOTO HE JIMLIEH3UpyeMoro nuana3zona yactoT 400-
(hbU3UYEeCKUX BEITUYHH, 800MI'L )
JIBUTATEIH, Hroro 4
BBIKJTIOUATEIIN )
Hroro 3a cemectp 18

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U oOecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHUNIMHAMHA
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U

obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABICHBI B TabmuIe 5.3.

Tabmuna 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne pasaciioB JaHHOM AUCHUIUINHBI, JJIS1 KOTOPBIX HCO6XOILI/IMO HU3YUCHUC

Hanmenosanue 00€eCIIeuNBAIONINX U 00ECTICYNBAEMBIX AUCIHTUIAH
JUCIUTUTHH
1 2 3 4 5 6 7 8 9 10 11 12
IIpeecTByIONMINE TUCITUTLTHHBL
6
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1 AkTyanbHbIE TIPOOIIE-
MBI COBPEMEHHOM JIEK-
TPOHUKH U HAHODJIEK-
TPOHUKHU

2 Wcropus u MeToaoJo-
Ir'vsi HAyKUd U TCXHUKU B + + +
00J1aCTH JIEKTPOHUKH

3 Mertoapl MaTeMaTH4e-
CKOT0 MOJEJIUPOBAHUS

4 TlaTteHTOBaHME
HAYYHO-TEXHUYECKUX +
pa3paboTok

[Tocnenyromue TUCIUIIITUHBL

1 HOCTpaHHBIN A3BIK -

e, + - + + + - + + + - + +
AHTIMIACKUI

2 KommnbroTepHble ceTn
U CUCTEMBI

3 KommnbroTepHble TEX-
HOJIOTHIY B HaY4YHBIX MIC- | + + + + + + + + + + + +
CIIEIOBAHMAX

4 HayuyHo-uccnenoBa-
TenbCKasg padoTa (pac- + + + + +

cpen.)
5 IIpaktuka no nosydye-
HUIO IICPBUYHBIX IIPO-

(eccroHaAIBHBIX yMe-
HUU U HaBBIKOB

6 IIpepaumioMuas
MIPaKTHKa

7 PoboToTexHuka + + + + +

8 CAIIP »>neKTpOHHBIX
cxeM

9 ®unocodckue ocHO-
BBl €CTECTBO3HAHMUS

10 DnekTpomMarauTHas
COBMECTUMOCTB DJIEK- + + + + + + n
TPOHHBIX YCTPOMCTB

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -
TUI

Bunel 3anaTHil DopMbl KOHTPOJIS
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Cawm. pa0.

Komnerenuuu
Jlex
IIpak. 3aH.
Jla6. pab
+  Kype. pab. (mp.)

=
&
~
+
+
+

KonrtponwHnas pabora,
Jomarmuee 3aganue, OT-
YeT [0 UHIUBUIYaIbHO-
My 3aaanuto, [IpoBepka
KOHTPOJBHBIX padoT,
Otuer no nabopaTtopHOH
pabote, Omnpoc Ha 3aHs-
THUSX, 3aIIUTa KYpCOBBIX
npoekToB (pador), OT-
4eT 110 KypcoBO# pabo-
te, TecT, OTUeT MO
MPAaKTUIECKOMY 3aHs-
THUIO

TK-8 + + + +

KonTponpHas padora,
Jlomamnee 3aganue, Ot-
YeT [0 UHJIUBUTYaJIbHO-
My 3agaHuto, [IpoBepka
KOHTPOJBHBIX PaboT,
Otuet o nabopaTopHO
pabore, Onpoc Ha 3aHs-
THUSX, 3alUTa KYPCOBBIX
mpoekToB (pador), OT-
4eT 10 KypcoBoii pabo-
te, Tect, OTUeT MO
MPAKTHYECKOMY 3aHsI-
THUIO

I1K-9 + + + +

KontponsHas pabora,
Jlomamaee 3aganue, OT-
4eT [0 WHIUBUIYaTbHO-
My 3anaHuto, [IpoBepka
KOHTPOJIBHBIX padoT,
OTuer no naboparopHoit
pabote, Onpoc Ha 3aHs-
THSIX, 3alIATAa KYPCOBBIX
poeKToB (pabdot), OT-
YeT [0 KypcoBo# pabo-
te, Tect, OTUeT 1O
MIPAKTHYECKOMY 3aHs-
THUIO

6. UaTepakTuBHBIC MeTOABI M ()OPMBI OPraHU3ANMHU 00yUCHHUS

He npenycmotrpeno PVYII.

7. JlabopaTtopHble padoThl
HawnmeHoBaHue 1a00paTOPHBIX paOOT NMpHUBEACHO B Tadmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
Q P=a=1
Qo O T
= > O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o S E
= o, =
& o 2
= S}
1 cemecTp
3 A3k C++ st MonenupoBanue paboTsl MUKpOKOHTpoJiepa AVR ¢ 8 I1K-7, 11K-
MUKPOKOHTPOJUIEPOB, nomouibto cumyisitopa VMLAB 8, I1IK-9
0COOEHHOCTHU Wroro 8
MIPUMEHEHUS B
MHUKPOKOHTPOJIJIEPAX C
OTpaHUYEHHBIM
(YHKIIMOHATIOM H
IIPOU3BOJAUTEIBLHOCTHIO
6 IlogkmroueHue u MonenupoBanue paboTsl MUKpoKoHTposuiepa AVR ¢ 8 [IK-7, IIK-
yIpaBJIcHHUE nomouisto cumyisitopa PROTEUS VSM 8, I1IK-9
nepupepuiHbIMU
cp (bvep Hroro 8
yCTpOICTBaMH ¢
MHUKPOKOHTpOJIIEPA
(maT4auku U3MEepeHus
(hbU3UYEeCKUX BEITUYHH,
JIBUTATEIH,
BBIKJTIOUATEIIN )
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME PAKTUYECKUX 3aHATUHN (CEMUHAPOB)
3 =
Q =a=t
g S 3
o ]
HasBanus paznenon HaumeHOBaHME IPaKTHYECKUX 3aHATHI (CEMHHApOB) | & & &5
ol 5 £
= g =
2 o' 2
= S
1 cemectp
3 Azpik C++ most [TpopaboTtka matepuana. [IpoBepka nomarinero 3aaa- 2 ITK-7, TIK-
MUKPOKOHTPOJIEPOB, HUSA 8, I[IK-9
HHOCTH .
0coberHoC [Ipumepb! MOAKIIIOYEHHS U yTIpaBICHHUE NepU(epuii- 2
TpUMCHCHMUA B HBIMH YCTPONCTBaAMH C MUKPOKOHTPOJIIEPA (AATYMKHU
MHUKPOKOHT X
POKOHTpOJLICpAX ¢ U3MepeHusl PU3NYECKUX BETUUHH, ABUTaTeld, BbI-
OTpaHUYEHHBIM KTIOUATIH)
(YHKIIMOHAJTIOM H
IPOU3BOAUTEILHOCTBIO Konrtponbhas pabora Ne 1
Hroro
4 IlporpaMMHbIi Pa3paboTka cxeMbl 3IeKTpUIECKON TPUHLIUITHATHHON 1 [IK-7, IIK-
komIuieke knacca EDA,  |B mporpaMMHOM KOMIUIEKCE CKBO3HOI'O IIPOEKTUPOBA- 8, I1IK-9
NpeIHa3HAUYEHHBIN U1 | HUA MeYaTHBIX IJ1aT
TKH o
paspabo Pa3paboTka u TpaccupoBKa Me4aTHOM IIaThl B IPO- 2

QJICKTPUYICCKUX CXEM U
TI€YaTHHBIX I1JIAaT.

T'paMMHOM KOMIUICKCE CKBO3HOI'O IIPOCKTHPOBAHUA
II€YaTHBIX I1J1aT
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W3ydeHne KOHTypOB MEYaTHOM IUIAThI, OKOH, JUDJICK- 1
TPUUECKHUX OapbepOB U KPEMEKHBIX OTBEPCTHI B IPO-
IPaMMHOM KOMIUIEKCE CKBO3HOT'O IIPOEKTUPOBAHUSA

II€YaTHBIX IJIaT

Htoro

Hroro 3a cemectp

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B

YCTPOWCTBAMH C

JabopaTopHBIM paboTam

tabmmue 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 3E
3 > 5
) O =
Bunel camocTosTeInHON & )
HasBanus paznenos z = DopMbI KOHTPOJIS
paboThI 2 g 2
X g =
a g
= S
1 cemecTp
1 Knaccudukarus IIpopaboTka JIEeKIIUOHHOTO 4 |IIK-7, JomainHee 3ananue, Tect
MHKPOIPOLIECCOPOB, Marepuaia ITK-8
BaPUAHTBI ADXUTEKTYPBL, |y 4
o0mmas CTpykTypa u
TIPUHIIHAIIBI
(YHKIIMOHUPOBAHUS
YCTPOICTB U CUCTEM
2 KoMnuasTopsl u [IpopaboTka TeKIHOHHOTO 4 |IIK-7, JlomaiHee 3ananue, Tect
CUMYJIATOPBI, IPUHLUIIBL | MaTepUaJIa [K-8
OTJIaJKH U TIOMCKA Wroro 4
OIIHUOOK
3 S3pIk CH++ ms [ToaroroBka kK mpakTuue- 4 TIK-7, JloMamHee 3aganue,
MUKPOKOHTPOJLIEPOB, CKHM 3aHSATHSAM, CEMHMHA- [1K-8, Omnpoc Ha 3aHsaTHAX, OT-
0COOEHHOCTH pam I1K-9 4eT 1o JabopaTopHOi pa-
MIPUMEHEHUS B te, TecT
PHUMCHE [TpopaboTka JIEKITMOHHOTO 4 Gore, Tec
MUKPOKOHTpOJLIEpax ¢ Mareprana
OTpaHUYCHHBIM
(YHKIHOHAIOM 1 OdopmiieHre 0TIETOB TIO 4
MIPOU3BOIUTEIIBHOCTHIO naboparopHbIM paboTam
BrinmonHeHne qoMantHux 4
3a1aHUI
Hroro 16
4 TIporpamMMHBIH [ToaroroBka k mpakTuue- 26 |IIK-7, Homamnee 3aganue, Ot-
kommieke kinacca EDA, CKHUM 3aHSATHSAM, CEMHUHA- IIK-8, YET M0 UHAUBUAYAIBHOMY
MpeIHa3HAYECHHBIN 114 pam T1K-9 3aaanuto, OTYET MO Kypco-
pa3paboTku TIpopaBoTka TEKIHOHHOTO 1 BOif pabore, OTyer mo
ANEKTPUUYECKUX CXEM U MaTepuaia MIPAKTHYECKOMY 3aHSATHIO,
IIEYaTHBIX IUIAT. Tect
Hroro 27
6 IlonkmntoueHue u [TpopaboTka JIEKITMOHHOTO 1 I1K-8, Otyet mo aboparopHOU
YIPABIICHHE Marepuaia [1K-9, pabore, Tect
HepHpEpHARBIMY OdopmieHre 0TYETOB 10 8 TIK-7
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MUKPOKOHTPOJIIEpA Hroro 9
(maT4uKu U3MepeHus
(hu3MYECKUX BEIUYUH,
JIBUTATEIIH,
BBIKJTIOYATEITH )
7 Kypcosot#i mp. - BrinosnHenune KypcoBoro 2 |IIK-7, 3ammra KypCcoOBbIX MPOEK-
Konkperuzanus npoekTa (paboThl) ITK-8, TOB (paboT)
TEXHUYECKOTO 3aJJaHUs Hroro [1K-9
8 Kypcosoii mp. - Brinosenue KypcoBoro 4 |IIK-7, 3ammra KypCcoBbIX MPOEK-
Pexomenpamu mo npoekTa (padoTsl) ITK-8, TOB (paboT)
pa3paboTke Hroro 4 HK9
(bYHKIIMOHATBHON CXEMBI
YCTPONCTBA
9 Kypcosoti mp. - Brinonxnenue KkypcoBoro 4 IIK-7, 3amnmTa KypCcoBbIX MPOEK-
Pexomenmaruu 1o mpoekTta (paboTh) [TK-8, TOB (paboT)
pa3paboTKe OJI0K-CXEMBI Vroro 4 I1K-9
ITOPUTMA MPOTPAMMBI
10 Kypcooii mp. - Brinosnnenune KypcoBoro 4 | IIK-7, 3anmTa KypCcoBbIX MTPOEK-
Pexomennanuu no npoekTa (padoThr) [1K-8, TOB (paboT)
pa3pabOTKe CXEMBI Hroro 4 I1K-9
3IEKTPUYECKON
MPUHIHUITHATEHON
11 Kypcosoii mip. - Brinonuenue KkypcoBoro 12 |TIK-7, 3ammra KypCcOBBIX IPOEK-
Pexomenpanuu no npoekTa (paboTh) ITK-8, TOB (paboT)
pa3paboTKe MPUKIIATHOM Wroro 1o |HK-9
MIPOrPaMMBbI
12 Kypcosoii np. - Brinonaenue KkypcoBoro 4 |IIK-7, 3amuTa KypcoBbIX MPOEK-
[Tpumep opopmineHus npoekTa (paboTsl) I1K-8, TOB (paboT)
MOSICHUTEBHOMN 3aIMMCKU Hroro 4 ITK-9
u rpaduyeckux
MaTepHaioB
Hroro 3a cemectp 90
IloaroroBka u caaya dK3a- 36 OK3aMeH
MeHa / 3aueTa
Hroro 126

10. KypcoBas pa6oTta (IpoeKT)

TpynoeMKoCTh ayIMTOPHBIX 3aHATUN U POpPMUpYyEMble KOMIETEHIIMH B paMKaX BBITIOJTHEHUS Kyp-
COBOM paboTHI (IpoekTa) npeacTanieHsl Tadmmie 10.1.
Ta6muma 10.1 — TpymoeMKoCTs ayIMTOPHBIX 3aHATUN U (OPMUPYEMbIe KOMIIETEHIINY B PAMKaX BBITTOJHE -
HUsI KypCOBOM pabOTHI (IIPOEKTa)

HanmenoBanue ayquTOpHBIX 3aHATUI

TpynoeMKocCTb,
q
dopmupyembie
KOMIETEHIUU

1 cemectp

—

KoHkpeTuzamust TeXHUYECKOro 3aJaHust IIK-8, IIK-9, IIK-
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[Tpumep odopMiIeHHUS TTOSICHUTEIIBHON 3aITMCKH U TpaduuecKux 1 7
MaTepuajioB

Pexomenaamnuu no pazpaboTke PyHKIIMOHAIBHON CXEMbI YCTPOW- 1

CTBa

Pexomennanmu no pa3paboTke OJI0K-CXeMbI alTOPUTMA MTPOTPAMMBI 1
Pexomennanuu no pa3paboTKe CXeMbl AIEKTPUUECKON MPUHIUIIH- 3

aJbHOU

Pexomennanuu no pa3paboTke NpUKIaTHONW TPOrPaMMBI 3

Hroro 3a cemectp 10

10.1. TembI KypcoOBBIX padoT (IPOEKTOB)

[TpumepHas TemaTHKa KypCOBBIX padoT (ITPOEKTOB):

— 1. CopoextupoBaTh MHOTOKAHAJIBHYIO CHCTEMY PETYIMpPOBAaHUS TEMIIEpaTypbl B TEILIUIIE.
BxutouaeT BoceMb J1TaTUMKOB TEMIIEPATypbl U HarpeBaresieil. 3HaueHHe CTa0MWIN3UPYEMOI TeMIepaTypbl
3amaercs B nuamnaszone ot 10 go 40 ¥ C. MHaukaius BbIXOIHBIX CUTHAJIOB Ha BKIIFOUYEHHE HarpeBaresei
— C TIOMOUIBIO TUHEWKH CcBeTOAM00B. Ha nndpoBoe Tabia0 BBIBECTH TEMIIEPATYpy 0OBEKTa, HOMEP KOTO-
poro HabpaH Ha MPOTrPAMMHOM MepeKIIoYaTeie.

— 2. CopoekTupoBaTh U3MEPUTENb YaCTOThl CETU C TOUYHOCTBIO JIO JECATBHIX JI0JIEH repua Ipu
BpEMEHH M3MepeHHs He OoJiee onHOM cexyHbl. MHbopMarus nomkHa AyOIupoBaThCsl HA BBIHOCHOM Ta-
0110, CBSI3b C KOTOPBIM OCYILIECTBIISIETCS C IOMOIIBbIO TPEXIIPOBOAHOM JINHUU CBSI3H.

— 3. PazpaboraTh yCTpOWCTBO OXpaHHON CHUTHAIM3alUHA. YUCIO OXpaHIEMBIX OOBEKTOB — JI0
64. YCTpoiiCTBO JOMKHO COXPaHATH CBOIO PabOTOCIIOCOOHOCTH MPH BHIKIIOYEHUHU ceTd. [lpu HakaThu
KHOTIKH «3arpocy Ha HU(GPOBbIE WHAMKATOPHI MOCIEIOBATEIIEHO BBIBOIATCS HOMEpa OOBEKTOB, B KOTO-
PBIX BO3HHKaNI curHan « TpeBoray.

— 5. CopoextupoBaTh YCTPOWCTBO KOHTPOJISI MHTEHCUBHOCTHU JBMKEHUA uepe3 MocT. [1o 3ampo-
Cy BHEITHETO YCTPOMCTBA BHIBOAUT Ha IU(PPOBBIE MHANKATOPHI YaC MUK M KOJIWYECTBO aBTOMOOUIIEH, Mpo-
HIeJIIINX Yepe3 MOCT B 3TOT Yac.

— 6. CripoekTupoBaTh YCTPOHCTBO YIpaBI€HHUS 3BOHKOM Ha 3aHATHUS. JIODKHO peann3oBath pe-
ATbHYIO CETKY pAaCIUCaHUS IIKOIbHBIX 3BOHKOB, MHAMKAIIMIO TEKYIIIETO BPEMEHHU.

— 7. COpoeKTUpOBaTh YCTPOHCTBO UISI M3MEPEHUS MOTPEOISIEMON IJIEKTPOIHEPTHH B JIFOOOM
cetu mocTostHHOTro Toka (10 10 000 kBTy).

— 8. Pa3paboTtarhb yacel 3JIEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.

— 9. Pazpaborath 1udpoBoii aBTOMOOUIIBHBINA CIUIOMETP (TPU ACCATHUUHBIX Pa3psa).

— 10. YacToTa MMIy/IbCOB Ha BBIXO/E TeHeparopa B repiax ot 1 10 99 nomkHa ObITh paBHA YHC-
Jy Ha MPOTPAMMHOM TepeKItodaresie U 0ToOpaxkaTbcs Ha MU(POBBIX WHAMKATOpaX. /MUTeaprHOCTh UM-
nyiascoB — 100 mkc.

— 12. CopoekTupoBaTh U3MEPUTENb YAaCTOTHl BpallleHHs] poTopa JABurarens. /J{uamna3oH uzmepe-
Hus (100—10000 06/mun). UMnynbcHBIN gaTyuK BhIpaOaThiBaeT 96 nMIysnbCcoB 3a Kax bl 06opot. Bpe-
Ms U3MEpeHHs — He Oosiee Tpex 000pOTOB POTOPA.

— 13. Pa3zpaboTtarh 3J€KTPOHHOE YCTPOMCTBO yIpaBiieHHs HHKyOaTopoMm. TOYHOCTH 3alaHus U
crabunm3anuu temreparypsl — 0,1 ¥ C. Uepes kaxkIblii 9ac 00eCTieunTh U3MEHEHUE TIOJIOKESHUS SIHI] 1Ty -
TeM noBopota Ha 457 . [IpenycMoTpeTs upoByI0 HHAMKALMIO Temreparypsl. s anamoro-mugpoBoro
npeoOpa3oBaHus CUTHaIa UCII0JIb30BaTh METO/I ABYXTAKTHOTO HHTEIPUPOBAHUSI.

— 16. CrpoexkTupoBaTh MHOTOKaHAJIbHYI0 CHUCTEMY DPETYIMpPOBaHMs TEMIIEPATypbl B TEILIUIE.
Bxutrouaet yeTblpe 1aTunMKa TeMIlepaTyphbl U HarpeBaTesis. 3HaueHHe CTaOUIN3UpyeMOi TeMIiepaTyphbl 3a-
naetcs B quana3one ot 10 mo 40 ¥ C. Muaukamus BBIXOMHBIX CHTHAJIOB HA BKJIIOYEHHE HArpeBaTeseu ¢
MOMOIIIbIO JTUHEUKH CBETOAHOA0B. [l aHamoro-undpoBoro npeodpa3oBaHus UCIOIb30BaTh METO ABYX -
TaKTHOTO UHTETPUPOBAHUSI.

— 17. Pa3zpaboTaTh 2JIEKTPOHHBIN TaliMep ¢ MHIMKAIMECH B PEKUME OOpAaTHOTO CUeTa YCTaHOB-
JICHHOTO BPEMEHHU B Yacax U MHHyTaX. B TeueHue 3aJaHHOr0 BPEMEHHOT'O OTpe3Ka JOJKEH ObITh BKIIIO-
YEeH UCTOJHUTEIBHBIN 3JIEMEHT (3apsiIHOE YCTPOUCTBO).
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— 18. CpoekTupoBarh YCTPOKWCTBO KOHTPOJISI HHTCHCHBHOCTU JABM)KCHHUS aBTOMOOWIICH IO aB-
toMaructpaiu. Ha nnppoBbie MHANKATOPHI BEIBOAUTCS TEKYIIEE BPeMsi M KOTMYECTBO aBTOMOOHIIEH, TIpo-
HIeIINX Y€Pe3 MarucTpalb ¢ Hadyaua CyTOK.

— 19. Pa3paboraTh yCTPOWCTBO OXpaHHOW CHUTHAIM3AIMH KBAPTHP OJHOTO TOABE3/1a MHOTO-
ATaXXHOTO JIoMa. YMCIIo oxpaHseMbIX 00beKTOB — 10 16.

—  21. CripoekTHpoBaTh MaXMaTHbIE AIEKTPOHHBIE Yachl AT ONMUI-TypHHUpA.

— 22. CripoeKkTHpoBaTh YCTPONCTBO YIpPABJIEHUS I'yAKOM Ha 3aBoje. Jl0JKHO peanus3oBath pe-
AJIbHYIO0 CETKY pacluCaHus CMeH, 00€/IeHHBIX NePEPBIBOB, MHANKAIIUIO TEKYILEr0 BPEMEHH.

—  23. CripoeKTupoBath IEKTPOHHBIE BEChl. DUKCUPYIOT BEC U CTOMMOCTh pac(acoBaHHOM MOp-
LMY MPOJTyKTA.

—  25. CnpoeKkTupoBaTh U3MEPUTEh YaCTOTHI MyJbca YyeloBeka. Bpems usmepenus — He Oonee
3 CexyHI.

—  26. CripoeKkTHpOBaTh TeHepaTop MavyeK MMITYJIbCOB, cienyromux ¢ yactorod 10 I'm. Yacrora
umnyiscoB B nayke 10 kI', yucio umnynascoB B nadke (ot 1 1o 100) nHabupaercst Ha aumOax mporpamm-
HOTO IEepeKIIoyaTess U 0ToOpaxaeTcs Ha LU(POBBIX UHAUKATOpax. JmuTensHocTh uMityibca — 10 MKc.

—  27. CripoekTupoBaTh CYETYUK MOTPEOIIEMOM TEIIOBOW YHEPTUU.

— 28. CopoektupoBaTh IEKTPOHHbIE Bechl. DUKCHUPYIOT CHa4yajia Bec Tapbl (0aHKU MO cMeTa-
HY WM paCTUTENIbHOE MAacJ0), a 3aT€M YHUCTHIM BEC MPOJIYKTA U €r0 CTOMMOCTb.

— 29. Pazpabotats yctpoiicTBo ynpasienus CBU-neupto (dacel ¢ TaiiMepamu).

— 30. Pazpabotath cBeTOoOp CO BpeMEHEM 3€JI€HOTO CBETA, IPOMOPIIMOHATEHBIM HHTEHCUBHO -
CTH JIBM)KEHHSI aBTOMOOMIIEH uepe3 MarucTpasb.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4ar0uXcsl

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
1 cemecTp
3amura KypcoBBIX MTPOCK- 10 10
TOB (paboT)
OTyer o MHIUBUAYATb- 10 10
HOMY 3aJJaHUIO0
OTtyeT Mo KypcoBoii pado- 10 10
TE
Otuet o nabopatopHoii 20 20
pabote
OTt4er 1o NpaKTUIECKOMY 10 10
3aHATHIO
[IpoBepka KOHTPOJIBHBIX 10 10
pabor
Hroro makcumyM 3a nepu- 20 30 20 70
on
DK3aMeH 30
Hapacratomum urorom 20 50 70 100
11.2. IlepecyeT 02J/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
13
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. B. . XaproB. MukponpoieccopHble cUCTeMBbI: ydyeOHoe rocobue ais By30B - M. : Akaje-
mus, 2010. - 352 c. : un. - (Beicee npodeccuonansaoe oopazoBanue. MHpopmaTrka U BEIYMCIUTENbHAS
TexHUKa). - bubmmorp.: c. 347-348. - ISBN 9785-7695-7028-5 (nanuuue B 6ubnuoreke TYCVYP - 16 3k3.)

12.2. lonoiHuTEAbHAS JIUTEpaTypa

1. PoxnectBenckuii J[.A. MukpomnporeccopHble yCTpoicTBa B CUCTEMaX yIpaBieHus: YueOHoe
nocobue. — Tomck: TOMCKUI MEKBY30BCKHIl IIEHTP IHUCTaHIIMOHHOTO oOpaszoBanus, 2003. — 130 c. (Ha-
nuuaue B 6ubmotexke TYCYP - 96 5k3.)

2.  MuxkponporeccopHbsie CHCTeMBl: YueOHoe mocobue s By3oB / E.K. AnmexcanmpoB u mp.;
[Ton oOmieit pen. J.B. Ily3ankoBa. — CII0.: [Tonutexnuka, 2002. — 935 c.: un. (Hanuyue B OUOIHOTEKE
TYCVYP - 8 9k3.)

3. Pycanos B.B., lllesenes M.IO. MukpomnponeccopHble YyCTpOKWCTBa U cUCTEMBL: PyKkoBoacTBO
K BBITIOJIHEHHIO JIAOOPATOPHBIX PadoOT AJIsi CTYACHTOB CIIeUaTbHOCTH «[IpOMBIIITIEHHAS SIEKTPOHUKAY. —
Tomck: TYCVYP, 2012. — 23 c. Jlata obpamenus - 01.05.2018 [DnexTponHslii pecypc] - Pexum noctyna:
http://edu.tusur.ru/training/publications/865, nata oopamenwus: 17.05.2018.

12.3. YueOHO-MeTOAHIECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4€OHO-METOANYECKHE MOCOOUSs

1. A.B. lllapanos. IIPOEKTUPOBAHUE MUKPOITPOIIECCOPHBLIX YCTPOMCTB: Pyko-
BOJICTBO K BBINOJIHEHUIO KypCOBBIX MPoeKToB (B ToM umcie ['TIO) mis crynentoB cneunanbHoctu «IIpo-
MBbILIEHHAs eKTpoHUKa». — 2012. 75¢ . PexomenaoBano k nabopatopHsiM padoram (51c-65c¢). [lata 06-
parieHus - 01.05.2018 [DneKkTpoHHBII pecypc] - Pexum JOCTYyTIA:
http://www.ie.tusur.ru/docs/kp mpus.zip, nata obpamienus: 17.05.2018.

2. Kobpun 0. II. Cospmanue osnexkrpuyeckux cxem rpadpuyeckuM penakropom P-CAD
Schematic: MeToanueckue yka3anus K JabopatopHoil pabore no mucuuruinie «MHpopmanmonHbie Tex-
Hojoruu mpoektupoBanus POCx». — 2012. 46 c. (u npaxktuueckux 3aHatui) Jlara oOpaiueHus -
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01.05.2018 [DnexTtponHbli pecypc] - Pexxum poctyma: https://edu.tusur.ru/training/publications/2608,
nata obopamenus: 17.05.2018.

3. Pycanos B.B., llleBenes M.}O. MukponporeccopHble yCTpoicTBa U cucTeMbl: PykoBoacTBO
K OpraHU3aIi CaMOCTOSATENbHOU paboThl. — Tomck: ToMCKHUIT TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM
ympaBieHus ¥ paanodnekTporuku, 2012. — 91 c¢.Jlata obpamenus - 01.05.2018 [DnexTponHsIii pecypce] -
Pexxum noctyma: http://edu.tusur.ru/training/publications/866, nata o6pamenwus: 17.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSl U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccnonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIC CHCTEMbI

1. 1. Hayuno-oGpa3zoBatenbnbiii moptan TYCYP, noctyn cBoboansiid, https://edu.tusur.ru/

2. 2. bubmuotexa TYCYP JOCTYT CBOOOIHBII (http://lib.tusur.ru/irbis-
new/164r_15/cgiirbis_64.exe?
C21COM=F&I21DBN=LIB_EX&P21DBN=LIB&S21FMT=&S21ALL=&Z21ID=)

3. 3. eLIBRARY.RU goctym cBo6omusrii (https:/lib.tusur.ru/ru/resursy/bazy-dannyh/elibrary-ru)

4. 4. IlarentHele  06a3bl, jgoctyn  cBobomublii  https://lib.tusur.ru/ru/resursy/bazy-
dannyh/patentnye-bazy

5. 5. VuuBepcurerckas uHpopmanmonnas cucrema POCCHUS, noctyn u3 cetu TYCVYP,
https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TeXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTopust MUKpOIIPOIIECCOPHBIX YCTPOUCTB 1 cucteM / Jlabopartopus ['TIO

yueOHasi ayIuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
THUIA, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHNUS (BBIIOIHEHUS KYPCOBBIX padboT)

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, a. 74, 333 ayn.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- JJabopartopusie makeTs (10 mT.);

- Muxkponpoueccopssiii Mogynb «SDK-1.1» (8 mt.);

- Ocmwmnorpadet (12 mt.);
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- 'enepatop curnanos I'3-54 (2 wr.);

- [lepconanbHbIil KOMTBIOTEp (12 1MIT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- Pabouee mecTo nmpenomaBares.

[TporpamMHOe obecrieueHue:

- T-Zip

— AVR Code Vision 3.31Evaluation

— Mathworks Matlab

PTC Mathcadl13, 14

13.1.3. MaTepuajibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecrnedyeHue sl JIadoOpaTOPpHbIX padoT

JlaGopaTopusi MUKpPOTIPOLIECCOPHBIX YCTPOMCTB U cucteM / Jlabopatopus I'TIO

yueOHas ayuTOpHsl 71l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHHS 3aHSATUH J1a0OpaTOpPHOrO TUMA, Y4cOHAas ayauTOpHUs U TPOBEACHUS 3aHITHI CEMHHAPCKOTO
THUIIA, IOMEIIEHUE AJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX padoT)

634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 74, 333 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- JIaboparopusie MakeTsl (10 mt.);

- Mukpornporieccopubiit Moxyib «SDK-1.1» (8 mt.);

- Ocrnorpads! (12 mr.);

- I'enepatop curnanos ['3-54 (2 mrT.);

- [lepconanbhblii koMmbroTep (12 mt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— AVR Code Vision 3.31Evaluation

— Google Chrome
Microsoft Visio 2010
PTC Mathcad13, 14

13.1.4. MarepuajbHO-TEXHMYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOelb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1. ITporpammatop JTAG no3Bossier:
" TonbKo MPOrpaMMHUPOBATh MUKPOKOHTPOILIE
~ IIporpaMMHpOBATh U IPOBOIUTH OTIAJKY
" Mcrions30BaTh NapajlIebHOE BEICOKOBOIBTHOE MPOrPAMMHUPOBAHIE
~ ToNnbKO IPOCMATPUBATH BHYTPEHHE COZIEPIKUMOE perncTpoB MK
2. Yro peanusyeT BO3MOKHOCTH BO3BpaTa U3 MOJIPOrpaMMBbl K OCHOBHOW ITpOrpaMMe:
" IlpepbiBanns
~ Crek
~ IIporpaMMHBIif CUETUHK
i Taiimep
3. CTex B MUKPOKOHTpOJIIEpPE pabOTaeT MO MPUHITUITY:
© mocneHuit IIPUILIEI] — IIEPBIN yIIel
* NepBbIii MPHIIET — HOCTEIHUH yIien
i NIEPBBI IPUILLIET — IEPBBIN YIIEI
" MOCIIeIHUIT PHIITeT — MOCTIEIHIH yIen
4. NupexTusa .include:
~ NPUCBAMBAET CHMBOJIEHOMY HMEHH HEKOTOPOE YHCIOBOE 3HAUCHHUE
~ yKasbIBaeT acceMOepy MeCTo OKOHUaHH s (ailia HCXOIHOTO TEKCTa
" MOJICTABIISACT TEKCTOBBII (aiill B TO MECTO IIPOrpaMMbl, TJie MPOMCXOUT e¢ YIOTpeOIeH e
© 3aIHCHIBACT IEPEMEHHYIO
5. Kakas komaHga uMeeT OONbITUi MPUOPUTET BBl BIMOTHUTCA TIepBoil «[looutHOE U(&)» nmrbo
«ITobutaoe NIIN(|)»:
" ToGutHoe U(&)
~ TTo6utroe WJIH(|)
* OMHAKOBBIH IPHOPHTET
~ Her BepHOTro 0TBETA
6. Kakue xomaH/1p1 UMEIOT OONBIINN IPUOPUTET U BbI BBIOIHATCS NepBbIMU «IloOUTHOE OTpHUIIa-
Hue (~) ¢ Jloruueckum orpumanuem (!)» mudo «Ymuoxenue (*) ¢ lenenuem (/)»:
~ Vmuoxenue (*) ¢ Jlenennem (/)
" IoburHoe otpumanue (~) ¢ Jormuecknum orpunanuem (1)
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* O/IMHAKOBEIH IPHOPUTET
" Her BepHOTO OTBETA
7. YTo IpOU30MIAET B MUKPOKOHTPOJLIEPE, €CIIU B PE3Y/IbTAaTEe BBIIOJIHEHUS ONEPALMU ITPOU3OLLIET
BBIXOJI 3 TPAHUILBI OaliTa, HaMpUMED, MPH YMHOKEHHUH JTM0O CIIOKEHUH?
YcranoButcs ¢uiar nepenoca (C) B perucTpe COCTOSHUS
: YcranoButcs daar orpurarenbHOro 3HadeHus (N) B perucTpe COCTOSTHUS
CoOpocurcs ¢nar nmorerpaguoro neperoca (H) B peructpe coctosHus
" IIpom3oiifer 3aBrcaHne MHKPOKOHTPOILIEpA
8. Uro npousoiiaeT c nepeMeHHoi X B komanae X%=Y?
" Zanumiercs MPOLEHT OT Y
" Bammmercs goruueckoe 1
" 3anuImeTcs OCTaTOK OT JeJICHHs
* 3amnueTcs nenas 9acTh OT ACICHHS
9. Yro OymeT 3amucaHo B iepeMeHHoi X nociie aeneHus X = 5/2, ecnu X 1enoe 6€33HaKOBOE YHC -
70
25
1

2
4
_10. Yro Gyzer 3anmcano B nepemMennoi C mocre Boimosnenus onepanuu C = ((5 << 3)>>1)
0x03
~ 0x14
~ 0x20
~ 0x00
11. Yto Oynet 3amucano B nepemenHoit C nocne BemonaHenus oneparun C = (1 << 6) | (1 << 3) |
(1 <<1), eciu B C ObLI0 3aMMCaHO YHCIIO 7.
0b000100101
~ 0x74
74
0
12. Yro 6yner 3anucano B nepeMeHHoit PORTC nocne Bemonnenus oneparuu PORTC |= (1 << 2)
| (1 <<3), ectu 8 PORTC 6110 3anucano 4ucio 7.
0b00001111
~ 0b00011111
0b00001011
~ 0b00000000
13. Yro Gyner 3anucano B nepemMeHHoi PORTA mnocne Boimonnenus onepanun PORTA &= ~ (1
<<35) [ (1 << 1), ecau B PORTA 6b110 3an1cano 4ucio 7.
0b00010110
~ 0b00000101
0b00101101
~ 0b00000000
14. Yro Oynet 3amucano B nepemenHoi C mociie BeimonHeHus onepanuu char stroka[6]="Hello";
C = stroka[1];
~ ACSII oz GyKBBI «e»
~ 0x0e
0b00000101
iy
15. Kakoii mopsiiok cieioBaHust OObSBICHUN B CTPYKTYpe MporpaMmbl Ha si3bike Cu ?
~ #include , IpepsiBanms { }, Oynukmun { }, O6bABICHHE TIOGATBHBIX MEPEMEHHBIX, int main() {

}
5

~ #include , OGbsBICHNE [TOGATBHEIX HEpeMeHHbIX, int main() { }, [IpepsiBarus { }, OyHIKIHH {

~ #include , OGbsBICHNE [TOGATBHEIX HepeMeHHbIX, yHikuuu { }, [IpepsiBanmst { }, int main() {
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}

" TlpepsiBanms { }, Oynnkiun { }, OObsBIcHHE TIOOATBHBIX EPEeMEHHbIX, int main() { }, #
include ,

_16. Ykaxkute 3anuch, Mpy HAIMCAHUKM KOTOPOW MPOU30MIET H3MEHEHHE NepeMenHoi C
// C=0x8A
~ C=0x8A//
/* C = 0x8A*/
“A=C
17. Ykaxxute yciaoBre He OECKOHEUHOTO KA
~ while(5){i++}
for(;;) {i++)
~ while(i) {i++}
" if(i)
18. 3agaun koMmuiIsITOpA:
* TpaHC/SIUHs TPOrPaMMbl, COCTABICHHOI HA MCXOTHOM SI3bIKE BBICOKOIO YPOBHS, B KBHBAJICHT-
HYIO IPOrpamMMy Ha HU3KOYPOBHEBOM SI3bIKE
* TpaHCIALHMS U OTIaAKA IPOrPAMMBI, COCTABICHHOI HA HCXOJHOM S3bIKE BBICOKOTO YPOBHS, B K-
BHUBAJICHTHYIO [TPOrPaMMy Ha HU3KOYPOBHEBOM SI3bIKE
~ TIpoBepKa IPOrpaMMBI, COCTABICHHOI HA HCXOTHOM SI3bIKE BBICOKOTO YPOBHSI, B SKBHBAICHTHYIO
MIPOrpaMMy Ha HU3KOYPOBHEBOM SI3BIKE
~ TonbKO MPOrpaMMHUPOBAHIE MUKPOKOHTPOILIEPA
19. Yro Oyner BricTaBiieHO Ha mopTy B atmega 16 npu 3armucu PORTB = dig[0]?
* 3HaucHHe yKa3aTesIs, 3anucanHoe B Maccuse dig, o Homepy 0
* 3HaueHHe YKcna, 3amucanHoe B Maccuse dig, mo Homepy 0
* 3HauCHHE MACCHBA
" Ilopt 6yzet ycranosieH B 0 (GND).
20. Yro mpowusoiiaet npu BeinosHeHnH koman sl PORTB |= (1<<PORTBO) B atmega 16
* Ha BeiBoze PORTBO mosiBUTCS HAPSKEHHE IMTAHUST MEKPOKOHTPOILIEpa
" Ha nopry PORTB yCTaHOBUTCS BBICOKOE COCTOSIHHE («SIMHUIIA)
) BriBog PORTBO OyneT HacTpoeH Ha BBIXOJ
" Beizog PORTBO Gyzet HACTpOCH Ha BXOJ
21. Yto npowzoitaet npu BeinosHeHUU komaHael UDR = PINB B atmega 16
" IIpowsoiizer HacTpoiika ckopocTi UART nepenarunka
* CunTaHHBIE 3HAYCHHS C BOCBMH HOXKEK [IOPTa B JBOMYHOM BHze OymyT 3armcanst B UART Gydep
~ Takast KOMaH/Ia He TOUICPKUBACTCS
~ CpaBHEHHE EPEMEHHBIX
22. Yro npousoitner npu BeinoaHeHnH komanasl TCCR2B = (1<<<< CS10) B atmega 16
) Komanna nognepxuBaercst TOJIbKO TaiMepoM 1
~ TIpousoiiner HACTpOIiKa AenuTens Taitvepa B 1024, 4TO MPUBEIET K YCKOPEHHIO CueTa TaiiMepa B
1024 paza
~ Tlpousoiier HACTpOliKa AeuTens Taiimepa B 1024, uTo mpHUBENeT K 3aMEINICHUIO CUeTa TaiiMepa
B 1024 paza
" CumTaercs 3HAUCHHE TaiiMepa
23. Yro npowusoiiaet npu BoinmoHeHNH KoMauas! if(TIFR & (1<<TOV1)) B atmega 16
~ ITpou30iieT BBI30B IPEPHIBAHUS
" IIposepka dirara npepbIBaHms TaiiMepa
" TIpomsoiizer c6poc (uara npepsiBanus Taiivepa 1
~ VeranoBka (1ara mpepbIBaHHs
24. Yro mpowusoiiaet npu BeinonHeHn koman el TIMSK |= (1<<TOIEO0) B atmega 16
* PaspemreHne IpepbIBaHis, KOLIA TAiMep H0CUHUTAeT 10 256
* Pa3pelieHue npepbIBaHis, KOTIa TaiiMep J0CuuTaeT 10 65536
* PaspemreHne mpepbIBaHis 10 COBIAACHHUIO C yPOBHEM 255
* 3anperieHne IPepHIBAHNS
25. Yto npowusoiiaet npu BeinosiHeHUU komaHasl UCSRB = 0x08 B atmega 16

CornacoeaHa Ha noprane Ne 24100 19



i IIpousoiiaer pa3peuenue npuema u nepenaun ganHbix B UART monyne
~ Cpasy BEI30BETCS PEPHIBAHKE OT MPHEMOINEPEIaTINKA
* Ipu Hanuunu DaHHBIX B Oydepe mpuema / nepesaun UDR HauHeTcs MX Mepeiada COITACHO Ha-
CTpoOMKam
" CpaBHEHHUE TIEPEMEHHBIX
26. Kakas komaHJa MO3BOJISIET 3a/I€pKaTh JAJIbHEHIIEE BBHIMOJHEHUE KOMaH MUKPOIPOrpaMMBbl,
noka He OynyT ornpasieHsl Bce 1anHble B UART B atmega 16
~ If( |(UCSRA & (1<<RXC)) )
while ( /(UCSRA & (1<<RXC()))
~ while (!( UCSRA & (1<<UDRE)) )
while ( !( UCSRA | (1<<UDRE)) )
27. Yo yBEIIMYUT OTHOCUTEIHHOE BpeMsl May3bl MEXIY MepeadaMu Ul CHHXPOHHU3AIUuu niepea-
BaeMbIxX 1aHHbIX B UART B atmega 16
~ Bur USBS B8 peructpe UCSRC
~ Baiitst UBRRL 1 UBRRH, 3anauus CKOpPOCTHU
~ Bur UPM1 u UPMO, onpegenstoniie hyHKIMOHUPOBAHHE CXEM KOHTPOIS U (hOPMHUPOBAHHS UET-
HOCTH
" Peructp UCSRC
28. Kakue nactpoiiku momyns ALl mo3BoisT onudpoBare BXOAHOW CHTHANl aMIUIMTYIOH 10
2,56B npu orcyrcTBUM HanpsbkeHus: Ha Hoxkke AREF B atmega 16
~ ADMUX &= ~ (1<<REFS1)|(1<<REFS0)
" ADMUX |= (1<<REFS1)|(1<<REFS0)
~ ADMUX = 0x00 | (1<<REFS0)
" ADMUX &=~ (1<<REFS1)
29. Kaxoe uuciio HyxHO 3anucaTh B HacTpoiiku ALl mpeoOpazoBarensi, 4TOObI U3MEPSEMBIN CHUT -
Haj O0b11 pazHocThio HAa HOXKKaX ADC1 u ADCO u 6b11 ycuien B 10 pa3 B atmega 16
~ ADMUX = 0x09
" ADMUX = 0x00|(1<< ADCO)| (1<< ADC1)
~ ADCSRA = 0xCD
- ADMUX =10
30. YcranoBka kakoro Outa mosBosnsier HacTpouTh ALIl Ha aBTOMaTHUYeCcKuil mepe3amyck mnocie
OKOHYaHUs o1M(pPOBKH B atmega 16
~ ADMUX |= (1<< ADEN)
" ADMUX |= (1<< ADEN)
~ ADMUX |= (1<< ADATE)
~ ADMUX &= (1<< ADATE)

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1. CoctaBuTh 2 (HyHKIIUHM peanu3anuu napajieabHoro uatepdeiica. [lepsast 1omKHA BBIBOAUTH B
nopt C mannbie 3 maccuBa char OUT[8], Bropasi cunteiBath u3 nopta C nanusie B MaccuB char IN[8].
Pa3smep oTnpaBnsieMbIX/TPUHIMAEMBIX JaHHBIX MepeaaeTcs B (DyHKITHH.

2. JlaHa kjaBHaTypa ¢ 8 KHOIKaMH, MOAKIIOYEHHBIMU HapsAMyro K nopty A. Hammcate npoueny-
py ompoca ¢ mporpaMMHON ¢uibTpanuei apede3ra KOHTAKTOB, BO3BpAIAIOIIas CTaTyC KHOMOK (return
KeyStatus).

3. Hanmcatp QyHKIMIO, MOTYYaIONIyI0 ABOMYHOE YHCIO HA BXOJ M Bo3Bpamaromias (return Led)
HEOOXOUMBIN KOJI CEMHCETMEHTHOIO MHAMKAaTopa 1Jid 0ToOpaxeHus uyucia. [IpeobpasoBanue uucen ot
0-9.

4. Jlan maccus unsigned char X[] = “A,I'E,F,L,0”, npencrasmsromuii coooit ASCII kom OykB.

BriBecTu OykBbI Ha 6 pa3psIHBIA CErMEHTHBIM MHANKATOP. [loAKIoueHe HHANKATOpa K MUKPO -
KOHTPOJUIEPY MIPOU3BOIbHOE. MO/IeNb U TUIl CEMUCETMEHTHOTO MHAMKATOpa JII000H.

5. dan maccuB unsigned char X pasmepa n. OcTaBUTh B MACCUBE YHCIIA, YIOBJIECTBOPSIOIINE YCIIO-
Buro min < X[i] < max, HE yIOBIETBOPSIOIINE VYIAIUTh, CABHUHYB oOcCTaBmuecs. I[lpumep:
“1,2,3,4,5,6,7,8,9,0” => ynansem 1 u 0 => “2,3,4,5,6,7,8,9”

6. Hanucath QyHKIIMIO, MOACYMTHIBAIOLIYIO Cpe/lHEE KBAJApaTUYHOE 1I€JI0ro MaccuBa unsigned int
X[128] . [IpenBaputensHo OOBSBUB U, MPH HEOOXOAUMOCTH, MHHUIIMATU3UPOBAB MEpeMeHHbIe. MaccuB
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IIPEJICTAaBIISIET MTOJyUyeHHbIE 3HaYeHus ¢ 16 paspaanoit AL

7. Hamucate mpouenypy npeoOpa3oBaHHsl KBaJpaTHOW MaTpHIl B MacCHB. 3ajaHa marpuia A
pa3MepHOCThI0 n*m. 3anucars Bce IEMEHTHl MAaTPUIIBI B OTHOMEPHBIN MaccuB B mocTpoyHO, HaunMHAas ¢
koH1a. [lepemennsle int

8. Hanmcars mpouenypy npeoOpa3oBaHHs KBaJpaTHON MaTpHUIbl B MAacCHB. 3aJaHa Mmarpuua A
pa3MepHOCTHIO N*m. 3anucarh Bce 3J€MEHThI MaTpUIbl B OJHOMEPHBIN MaccuB B mo cronbuam, HaunHas
¢ xoH1a. [lepemennsie int

9. PesynbraTel onupoBKH pa3HBIX HANPSDKCHHUM MPECTABICHBI B BUAC MaTPHUIIbl SX3 (5 Hanpsbke-
Hu# 10 3 3amepa y KakJ0ro). Yka3aTb B OJHOMEPHOM OT/IEIBHOM MacCUBe X, CpeHEE 3HAUEHUE KaXKIOr0
HanpsbkeHus. 3Hadenus ¢ AL nmpencraBieHbl B «ChIpoM» HE0OOpaOOTaHHOM BHJIE.

10. Pe3ynbTaTsl onu(ppOBKY pa3HbIX HAMPSHKEHUH MPECTaBICHbI B BUIE MAaTpUIlbl 5x3 (5 Hamps-
KEHUH 110 3 3aMepa y KaKJI0T0). YKa3aTh B OTHOMEPHOM OTAEIbHOM MacciBe MAX, MakCUMaJIbHOE 3HA-
YeHHUE KaXKJI0ro HampspkeHus, a B maccuBe MIN munumanbHoe. 3uauenust ¢ ALIL mpencraBiieHbl B «ChI-
pom» HeoOpabOTaHHOM BHJIC.

11. Hanucatp yHKIHMIO, pa30MBaIOIIyI0 8-3HAUHOE YHCIIO Ha OTJENbHBIC 3HAKU U 3arucaTh B Mac-
cuB. Hampumep, uncno K = 87654321 = > mpeobpaszyem B MaccuB, y kotoporo X[0]=8, X[1]=7,
X[2]=6... X[7]=1. Ilpeanonaras WCroib30BaTh (PYHKIMIO AJI BBIBOAA HA S3HAYHBIA CEMHUCETMEHTHBIH
IYCIUIEN YHCel.

12. Harucatp ¢ynkuuio, npuHumaromyio Ha Bxox ASCII xox nmudp m Bo3Bpamaromnyro (return
Znak) ASCII kox crienmanbHBIX CUMBOJIOB. [Ipennomnaras UCHoib30BaTh (YHKIUIO IS IPeoOpa3oBaHuUs
u BbIBoAa nH(popmanmu B rpaduueckux LCD unnukaropax. Maccus unsigned char Chisla[] = {“17, “27,
€37, 47«57 67, <77, <87, 97, <07}, Maccus unsigned char Znak[] = {“!”, “@”, “#”, “$”, “%”, “*”,
“&”, K4, )Y Tlpumep: « 1y => !

13. Hanucarp yHKIMIO, KOTOpas JOJDKHA J00aBisATh K MaccuBy K (TpeacTaBisiomeMy 4uco,
pasburoe Ha oTnenbHble 3HaKH), cripaBa ASCII kon nudpst D (D — nenouncieHHoe 3HaYeHUE B Uarna-
3one 0-9. Hanpumep, D=0. maccur X[0]=1, X[1]=5, X[2]=6 => nobGasnsiem koxm cumBoia => X[3]=48.
ASCII kon 0 =48, 1=49, 2=50, 3=51.... 9=57.

14. Hanmucath ¢GyHKITHIO, B KOTOPOM MPOMCXOIUT HEMPEPHIBHOE CUUTHIBAHWE JAHHBIX C TIOCIIEIO-
BarenbHOTO MHTEp(detica UART B nepemennyro unsigned char BUF. O6HOBIeHHE 1aHHBIX B IEPEMEHHOM
BUF npoucxomut ¢ ycranosiaenueM uara unsigned char FLAG. Ecnu B mochlike BCTpeUYaeTCs YUCIIO
0xCO (END), To co crnemyromiero uncia HaYnMHATh ucaTh B MaccuB unsigned char DATA[128], mo tex
nop, moka cHosa He BcTpeTuTcs ynciio 0xCO (END). (Peanm3anus nporokona oomena SLIP)

15. Jlan maccuB unsigned char BUF [64]. CkonupoBate B maccuB unsigned char DATA[256].
Ecnu npu konupoBanum Betpetrutces unciao 0xCO (END) 3amenuts ero ayms uucinamu (0xDB, 0xDC).
Ecnu npu xonuposanuu Berperutcs yncio ESC (0xDB) — uucnamu (0xDB, 0xDD). (Peanuzamus npo-
tokona oomena SLIP) [Ipumep: BUF[64] = {0xAA, 0xBB, 0xCO0, 0xCC ...} => DATA[256]= {0xAA,
0xBB, 0xDB, 0xDC, 0xCC ...}

. Apudmetrnueckue onepanun B Cu. Onucanue, mpumMepsl, 0COOEHHOCTH
. Oneparopsl cpaBHeHHsI. Onucanue, MPUMEPHI, 0COOCHHOCTH

. JlJornueckue oneparuu. Onucanue, IpuMepbl, 0COOEHHOCTH

. if(){}else{}; Onucanue, npumepsl, 0cOOEHHOCTH

. while(){}; Onucanue, mpumepsl, 0COOCHHOCTH

. for(;;){} ;Onucanue, mpuMepsl, 0COOEHHOCTH

. switch(){};Onmucanue, mpuMepbl, 0COOCHHOCTH

. CtpykTypa nporpaMmsl Ha si3bike Cu

. Haunbonee yacTo ucnonb3yemMble TUITBI JaHHBIX. Pa3MepHOCTb, TPUMEpHI.
10. IIpumep maccuBa

11. ITpumep Matpuubl

12. Onucanue GyHKIUIT-00pabOTYMKOB NMpEephIBAHUI

O 0 1 N DN B W —

14.1.3. Tembl KOHTPOJILHBIX pPadoT
Bormpocsr k koHTposibHOM paboTe Ne 2

1. CocTaBUTh MpOrpaMMy peasi3aliy MapaiebHOro uHTepderica, koropas OyleT BHIBOAUTDH B
nopt C nannbie u3 Mmaccuba char BUF[10]

2. Jlana kiaBuatrypa ¢ 8 KHOIKAaMH, IMOJKIIOUCHHBIMHM HanpsMylo K nopty A. Hamucats BapuaHt
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nporpaMmbl (puIbTpannu 1pede3ra KOHTAKTOB.

3. Hamucatp QyHKIMIO, TOACYMTHIBAIOIIYIO CpeHEe KBaJApaTHYHOE I1eJI0ro MaccuBa. [Ipeaapu-
TETHHO OOBSIBUB U, NIPH HEOOXOIUMOCTH, UHUIMATIM3UPOBAB ITepEMEHHbIE. MacCHB MPECTaBISIEeT MOIY-
yeHHble 3HaueHus ¢ ALIIL.

4. Jlan maccuB X pazmepa n. OCTaBUTb B MACCHBE YHCIIA, YIOBIETBOPSIOLIUE YCIOBUIO

min < X[i] < max, He YAOBJIETBOPSIONINE YAAIUTh, CABUHYB OCTABIIHECS.

[Tpumep: “1,2,3,4,5,6,7,8,9,0” => ynansiem 1 u 0 => “2,3,4,5,6,7,8,9”

5. Han maccuB X[] = “1,2,3,4,5”, npencrasmnstomumii co6oit ASCII kox mudp. YcraHOBUTH TOUKY B
coToM pazpsze (Mexnay 3 u 4), 3anucaB MOTYYSHHBINH pe3ylbTaT 06paTHo B MaccuB. Ko Touku — 46.

[Mpumep: X[] =“1,2,3,4,5” => X[] =1,2,3,46,4,5

6. 3agana marpuua A pa3MepHOCTBIO n*m. 3amucarh BCe 3JI€MEHTHI MaTPHUIbl B OJHOMEPHBII Mac-
cuB B, Haunnas c¢ xonma. [lepemennsle int

7. Pe3ynpTaThl oM(pPOBKU Pa3HBIX HANPSHKEHUH MPEICTaBICHBI B BHJIE MaTpULbl SX3 (5 Hampsike-
HUH 110 3 3aMepa y KaKJI0ro0). YKa3aTh B OJHOMEPHOM OTICIHHOM MacCcuBe X, CpeHEe 3HAYCHHE KaXKI0TO
HanpsokeHus. 3nadenus ¢ ALl mpencraBiieHbl B CHIpOM BUJIE.

8. Onmucath PyHKIHIO, pa30UBAIOIIYIO YHCIIO HAa OT/ACIbHBIC 3HAKH W 3amucaTh B MaccuB. Hampu-
mep, K = 156, D=0. = > npeobpazyem B maccuB X[0]=1, X[1]=5, X[2]=6

9. Onucath (hyHKIMIO, KOTOpasi JOJDKHA 100aBisATh K MaccuBy K (mpezacrapisionemMy 4ncio, pas3-
outoe Ha otaenbHbIe 3HaKK), cipaBa ASCII xon uudpsr D (D — nenouncieHHoe 3HaUCHUE B AUANa30He
0-9. Hanpumep, D=0. maccus X[0]=1, X[1]=5, X[2]=6 => nobaBnsem kox cumBosia => X[3]=48. ASCII
xon 0 =48, 1=49, 2=50, 3=51.... 9=57.

10. Mano uucmno 12.3. Hy)xHO BBIBECTH AUHAMUYECKH (C 3aJCPIKKOI) B TOPT A MOCUMBOJIBHO YHC-
70 123, B mun 1 mopra C Touky. YactoTa pabotsl sapa 10MI .

11. IIpoucxoauT HEMpEpPHIBHOE CUYMTHIBAHKUE JAHHBIX ¢ mocienoBareabHoro narepdeiica UART B
nepemennyto BUF. O6noBnenue npoucxomut ¢ ycranoninenueM ¢uara FLAG. Eciu B nmocsuike BcTpeya-
ercs END (uncmo 0xC0), To co ciemyromiero yucia HaunHath nucath B MaccuB DATA, 1o Tex mop, moka
cHoBa He Bcrpetutcst END (uncio 0xCO0). (Ipotokon SLIP)

12. JTan maccuB BUF tuma char. CkonupoBate B MaccuB DATA. Ecnu npu KonmupoBaHHH BCTpE-
tutcs yucio END (0xCO0) 3amenuts ero apyms yrncinamu (0xDB, 0xDC). Ecnu npu konupoBaHUH BCTpe-
tutes uynciao ESC (0xDB) — uucnamu (0xDB, 0xDD). (ITpotokon SLIP)

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

OcCHOBHBIE BapUaHThI APXUTEKTYPbI U CTPYKTYPBI CII0KHBIX YCTPOMCTB

Knaccudukanus coBpeMeHHBIX MHUKPOIIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB MO (PYHKIIMOHAIBHO-
My IPU3HAKY

OO011ee onrcanne Ipouecca NPOEeKTUPOBAHUS MOJYIIbHBIX CUCTEM

Knaccugukanyst MeToAuK NPOESKTUPOBAHUS SJIEKTPOHHBIX CXEM

OO6nacTy NpUMEHEHMSI CIIELUATU3UPOBAHHBIX HHTETPAJIBHBIX CXEM

Knaccugukanus coBpeMEeHHbIX MUKPOIPOLIECCOPOB M MUKPOKOHTPOJIIIEPOB MO (PYHKIIMOHAIBHO-
My MPU3HAKY

Ob1ee onucaHue npouecca NPOeKTUPOBAHUS MOTYIIBHBIX CUCTEM

Knaccudukanus MeToank NpoeKTUPOBAHUSI SJIEKTPOHHBIX CXEM

OO6nacTu NpUMEHEHUS CIIeUATN3UPOBAHHBIX HHTETPATIbHBIX CXEM

ApudmeTrueckue 1 J0ruHuecKre onepamnun

Oneparopsl cpaBHEHUS

X0n0BbIE KOHCTPYKIIMHU

CrpykTypa nporpaMMsl

OO0bsiBNIEHNE TEPEMEHHBIX

14.1.5. TeMmbl KOHTPOJILHBIX PadOT
1. CocraButh nporpammy, Kotopasi OyJIeT BBIBOAUTH B MOPT B kaxayro nudpy MATU3HAYHOTO YHC-
na. Yucno He 6onbiie 65 535.
2. lana knaBuarypa 4*4 ¢ nuHaMudeckum orpocoM. Kox HaxaToll KHOIIKM XPaHUTCS B TIEPEMEH -
Hoit char data. Peanu3oBath BeiBOJ B IopT B umncen ot 0-9. ®unbrpoBarh apede3r KOHTAKTOB.
3. Hamucate ¢yHKIMIO, MOJCYUTHIBAIOILYIO CpeaHee apudMeTHuecKoe 1eaoro Mmaccusa. Ilpeasa-
PUTENBHO OOBSBUB U, IPU HEOOXOIMMOCTH, UHUIMAIM3UPOBAB NepeMeHHble. MacCuB MpeCcTaBIIseT MOo-
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nyuyeHHble 3HaueHus ¢ ALIL

4. Jlan maccuB X pa3Mmepa n. HailTu Bce HEUE€THBIE YnCia MAaCCUBA U 3alIUCaTh UX B MaccuB Y.

5. Hanmmmure QyHKIMIO, KOTOpasi MPUHUMAET JBa LEJIBIX YKMcia n ¥ k ¥ BO3Bpalaer 4ucio, co-
nepokaiee k mepBrix 1udp uncna n. (Hanpumep, uyucio n=12 345, k=3, pesynsraT QyHKImu=123)

6. Pe3ynpTaThl oM(pOBKU Pa3HBIX HANPSHKEHUH MPEeICTaBICHBI B BUIE MAaTpULbl SX3 (5 Hampsike-
HUU 10 3 3aMepa y KaKJI0To). YKa3aTh B OTJeIbHOM MaccuBe MAX, Kakoe HalpsHKEHUE MaKCUMaJIbHOE.
3nauenus ¢ ALl npencraBiieHbl B CHIPOM BHJIE.

7. Pe3ynbraThl onu(poBKH pa3HBIX HANPSDKCHHUM MPECTaBICHBI B BUAC MaTPHUIIbl SX3 (5 Hanpsbke-
HUH 10 3 3aMepa y Kaxaoro). Yka3aTb B oTAeabHOM MaccuBe MIN, kakoe HaIpspkeHME MUHMMAJIBHOE.
3navenus ¢ ALl mpeacTaBieHbl B CHIPOM BUJIE.

8. 3ajana marpuia A pa3MepHOCTBIO n*m. 3amucars Bce 3JI€MEHThI MaTPHUIIbl B OJHOMEPHBII Mac-
cuB B. Ilepemennsie int

9. Onncats pynkiuo addRightDigit(d, k), koTopast gomkHa 100aBIATE K HEIOMY HOJIO0XKUTEIHHO-
My unciy K crnpaBa mudpy D (D — nenouncnensoe 3nauenue B nuama3one 0-9, K — nenouncnenHoe
3Ha4YeHHUEe, KOTOPOE SABISETCS OJHOBPEMEHHO BXOIHBIM MapaMETpOM M MOJU(DUIMPYEMbIM 3HAUYCHHEM).
Hanpumep, K = 156, D=0, pe3ynsrat=1560

10. {ano uncno 12.3. Hy>xHO BbIBECTH B IOPT A MOCUMBOJIBHO uncio 12, B muH 1 nopra C ToOuKy,
B nopT B uuncno3.

11. TIpoucxoauT HEMpepbIBHOE CUNTHIBAHKE JaHHBIX C mociienoBarenbHoro uarepderica UART B
nepemennyio BUF. O6noBnenue npoucxomut ¢ yctanoieHuem (rara FLAG. Ecnu B mocelike BcTpeya-
ercsa END (uncno 0xC0), To co cienyrouiero yucia HaumHath nucatb B MaccuB DATA, 1o Tex mop, moka
cuoBa He BcrpeTutcss END (uncio 0xCO0). (ITpotokon SLIP)

12. Man maccuB BUF tumna char. CxonupoBats B MmaccuB DATA. Eciu npu KonmupoBaHUM BCTpe-
tutcs uncsio END (0xCO0) 3amenuts ero nsyms uuciamu (0xDB, 0xDC). Ecnu npu xormupoBaHUU BCTpe-
tutcs uncno ESC (0xDB) — uncnamu (0xDB, 0xDD). (ITporokon SLIP)

14.1.6. Tembl HHANBUAYAJTBbHBIX 321aHUI

NunuBunyanpHoe 3amanue Nel. Pa3pa®oTka cXeMbl AJIEKTPHUUECKOW MPUHIUIIAAIBLHON B TPO-
IPAMMHOM KOMIUIEKCE CKBO3HOI'O IIPOCKTUPOBAHUS II€YATHBIX I1J1aT

WuausBunyansHoe 3ananue Ne2. Pa3paboTka M TpacCHpOBKa IMEYAaTHOW IIAThl B MPOTrpaMMHOM
KOMILIEKCE CKBO3HOI'O IIPOCKTUPOBAHMS II€YATHBIX IUIAT

NupuBunyansHoe 3ananne Ne3. l3ydyeHne KOHTYpPOB IEYaTHOW IUIATHI, OKOH, AMDJIEKTPUYECKHUX
0apbepoB U KPENEeKHBIX OTBEPCTHI B MPOrpaMMHOM KOMILIEKCE CKBO3HOI'O MPOEKTUPOBAHMS MEYATHBIX
iaT

14.1.7. TeMbl JOMALIIHHUX 3aJAHUI

OCHOBHBIE BapHaHThl APXUTEKTYPBI U CTPYKTYPHI CIOKHBIX YCTPOUCTB

Knaccudukanus coBpeMeHHBIX MHUKPOIIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB MO (DYHKIIMOHATIBLHO-
My HpPU3HAKY

O611ee onrcanue nporecca NPOSKTUPOBAHUS MOJTYIIbHBIX CUCTEM

Knaccudukarus METOANK MPOCKTHPOBAHHUSI SJICKTPOHHBIX CXEM

Ob6nacTu NpUMEHEHHUSI CTIEUATHU3UPOBAHHBIX HHTETPAIBHBIX CXEM

TuroBbie KOHPUTYPALIUHA MUKPOIIPOIIECCOPHBIX CUCTEM

OcHOBHBIE 3TaMnbl MPOLEYPbl TPOSKTUPOBAHUS KOMILJIEKCHOTO MPOEKTA

CpencTBa NpOEKTUPOBAHUS U METO/IbI ABTOHOMHOM OTJIAJIKW anmnapaTHbIX CPEJICTB MUKPOIPOLIEC-
COPHBIX CUCTEM

00630p cpeacTB pa3pabOTKU U OTIATKUA TPOTPAMMHOTO 00ECTICUCHHS

OTnauuk U CUMYIIATOPBI

[IpoToTHIIHBIE IATHI

OTnaiouHbIe MOHUTOPBI

Me30HMHHAs TEXHOJIOTUS

CxeMHBbIE 3MYIATOPbI

WNuTterpupoBanHblie cpebl pa3padoTKH

IIporpammatopsl

Jlornyeckue aHanmu3aTopsl

BcTpoeHHbIe B MUKPOIIPOLIECCOPBI CPEACTBA OTIIAKH
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ApudmeTruecKre u JOTHIecKre onepanun

Oneparopsl CpaBHEHUS

X0n0BbIE KOHCTPYKIIUHU

CtpykTypa nporpaMmsl

OObsiBICHUE TIEPEMEHHBIX

Hatauk temrepatypsl DS18B20. TIpoTokon oOMeHa, HCTIOIb30BaHNe BCTPOCHHONW OMOIMOTEKH Ha
si3bike C.

3HakoreHepupyronme auciuier. [IpoTokon oOMeHa, UCIIONb30BaHNWE BCTPOSHHON OMOIMOTEKH Ha
si3bike C.

Pene, koHTaKTOpPbI, UHBEPTOPHI AJIS1 YIIPaBJICHUS TPUBOJAMHU

14.1.8. Bonpochl 11 NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
. Apupmerrnueckue oneparuu B Cu. Onucanue, npuMepbl, 0COOEHHOCTH
. Onepatopsl cpaBHeHHs. OnIcaHUE, TPUMEPHI, 0COOEHHOCTH
. JlJornueckue onepaunu. Onucanue, NpuMepbl, 0COOEHHOCTH
. 1f(){}else{}; Onucanue, mpumepsl, 0COOCHHOCTH
. while(){}; Onucanue, npumMepbl, 0COOEHHOCTH
. for(;;){};Onucanue, npumepsl, 0COOEHHOCTH
. switch(){};Onucanue, mpumepsl, 0COOEHHOCTH
. CTpykTypa nporpammsl Ha si3bike Cu
. Hanbonee yacto ncnonb3yemble TUIIBI JaHHBIX. PasMepHOCTb, IpUMEDHI.
10. ITpumep maccuBa
11. IIpumep maTpuiisl
12. Onucanue GyHKIMIT-00pabOTUMKOB pepbIBAHNUN

O 01N DN B W~

14.1.9. Tembl 1a60paTOpHBIX padoT
MonenupoBanue paboTsl MEKpoKOoHTposuiepa AVR ¢ momomipto cumyisitopa VMLAB
MonenupoBanue padboTel MEKpoKoHTpoJuiepa AVR ¢ momompio cumynstopa PROTEUS VSM

14.1.10. Tembl KypcOBBIX IPOEKTOB (padoT)

CripoekTHpoBaTh MHOTOKaHAJIBHYIO CUCTEMY PETYJIMPOBAaHUS TEMIEPATYPBI B TEIIUIE. Bxitovaer
BOCEMb JIaTYMKOB TEMIIEpaTypbl U HarpeBaTeneil. 3HaueHHe CTaOMIN3UPYyEMOIl TeMIlepaTyphl 3a/1aeTcsl B
nuarnazone ot 10 mo 40 ¥ C. Muaukanus BHIXOAHBIX CUTHAJIOB HA BKJIIOUYEHHE HarpeBaresied — C oMo -
HIbIO JINHENHKH cBeToano/0B. Ha mudpoBoe Tabno BeIBeCTH TeMIeparypy oObeKTa, HOMEp KOTOPOTo Ha-
OpaH Ha MPOrpaMMHOM IMEpeKIIIoYaTee.

CripoekTHpoBaTh U3MEPUTEND YaCTOThI CETH C TOUHOCTBIO JI0 I€CATHIX JI0JIel repla nIpyu BpeMeH!
u3MepeHus He Oosee onHON cekyHbl. MHpopMarms nomkHa 1y0nupoBaThess HA BHIHOCHOM Ta0Jlo, CBS3b
C KOTOPBIM OCYHIECTBIISETCS C TIOMOIIBIO TPEXITPOBOAHOM JINHUU CBSI3H.

Pa3pabotath ycTpOWCTBO OXpaHHOM CHUTHamU3alMH. YUCIIO OXpaHsSeMBbIX OOBEKTOB — a0 64.
YCTpoHCTBO TOKHO COXPAHATh CBOKO pabOTOCIIOCOOHOCTH MPH BBIKIIIOUEHUHU CeTH. [Ipu Ha)kaThu KHOTI-
KU «3anpoc» Ha HUPPOBbIE MHIUKATOPHI MTOCIEI0BATEILHO BHIBOATCS HOMEPA 00BEKTOB, B KOTOPHIX BO3-
HuKan curnan « TpeBoray.

CripoekTHpoBaTh YCTPONCTBO KOHTPOJII MHTEHCHUBHOCTH JBMKEHHUs depe3 MmocT. [lo 3ampocy
BHEIIHET0 YCTPONCTBAa BBIBOAUT Ha LU(POBbIE MHAMKATOPHI Yac MUK M KOJUYECTBO aBTOMOOWIEH, mpo-
LIEIINX Yepe3 MOCT B 3TOT Yac.

CripoekTHpoBaTh YCTPONUCTBO YNpaBI€HUS 3BOHKOM Ha 3aHATHS. JlOJKHO peann3oBaTh PeabHYIO
CETKY pacHMCaHMsl IIKOJIbHBIX 3BOHKOB, MHINKALIUIO TEKYIIETO BPEMEHH.

CripoekTHpoBaTh YCTPOUCTBO Ul U3MEPEHUs TOTPEOIsieMO 3JIEKTPOIHEPTUH B JIF000M ceTH Mo-
ctosiuHOTo ToKa (70 10 000 kBTH).

Pa3paboTaTh yachl AJIEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.

PazpaboTtath 1nhpoBoif aBTOMOOMIBHBIN CIIUAOMETP (TPH AECATHUHBIX pa3psia).

YacroTra MMITyJIbCOB Ha BBIXOJIE reHeparopa B repuax or 1 1o 99 nomxHa ObITh paBHA YHMCITY Ha
IpOTrpaMMHOM TepeKiIroyaresie ¥ 0To0paxarbesi Ha IM(PPOBBIX MHIUKATOpaX. JUTENbHOCTh UMITYIILCOB
— 100 mxec.

CripoexTHpoBaTh U3MEPUTENb YaCTOTHl BpallleHus1 potopa asuratens. uana3zon uzmepenus (100
—10000 06/muH). UMmynbcHBIN AaTYUK BhIpaOaThiBaeT 96 UMITYIILCOB 3a Kaxablii 000poT. Bpems n3me-
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peHust — He Oojee Tpex 000pOTOB POTOpA.

PazpaboTaTh 25IeKTPOHHOE YCTPONCTBO yrpaBlieHUs HHKyO0aTopoM. TOUHOCTh 3alaHus M CTAOWIIH -
3anuu temneparypsl — 0,1 © C. Uepe3 kax/aplif yac 00eCIeYlTh U3MEHEHHE TOJIOKEHUS SIULL ITYTEM I10-
Bopota Ha 45% . IlpegycMmoTrpeTh 1U(pPOBYIO WHAMKANUIO Temieparypsl. s anamoro-umdpoBoro
npeoOpa3oBaHus CUTHAJA MCIIOJIb30BAaTh METO/I ABYXTAKTHOTO HHTETPUPOBAHUS.

CripoexkTHpoBaTh MHOTOKAaHAJIBHYIO CUCTEMY PETYJIIMPOBaHuUs TEMIEPATyphl B Teruile. Bxitovaer
YeThIpe JaTdyuKa TeMIepaTypbl U HarpeBareis. 3HAUYeHUE CTaOWIM3UPYeMON TeMIepaTyphl 3adacTcs B
nuamnasone ot 10 1o 40 ¥ C. Mnaukaius BBIXOAHBIX CUTHAJIOB Ha BKJIIOYCHHE HATrPEBaTENICH C MTOMOIIBIO
JUHEHWKH CBETONMOJOB. {11 aHanoro-uuppoBoro npeodpa3oBaHHUs HCIOIb30BAaTh METOA JBYXTAaKTHOTO
MHTETPUPOBAHUSL.

Pa3pabotath >1eKTpOHHBIN TaliMep ¢ WHAMKALMEH B pexXHMe 0OpaTHOro cueTa YCTaHOBJIEHHOTO
BPEMEHH B Yacax U MUHYyTaX. B TeyeHue 3a1aHHOTO BPEMEHHOTO OTpe3Ka JIOJIKEH ObITh BKJIIOUYEH HCIION -
HUTEJIBHBIN 3JIEMEHT (3apsSAHOE YCTPOMCTBO).

CripoexkTHpoBaTh YCTPOWCTBO KOHTPOJISI MHTEHCUBHOCTH JBMKEHMsI aBTOMOOWJIEH Mo aBTOMaru-
ctpanu. Ha mudpoBble MHIUKATOPHI BHIBOAUTCS TEKYIEe BPEMsS UM KOIMYECTBO aBTOMOOMIICH, MpoIes -
[IMX Yepe3 MarucTpaib ¢ Hadana CyTOK.

Pa3pabotarh yCTpOHCTBO OXpaHHOH CHUTHATU3AIMH KBapTHP OJHOTO MOABE3Aa MHOTOITa’KHOTO
noma. Yncio oxpaHseMbIx 00beKTOB — 710 16.

CrpoeKkTHpoBaTh MIAXMaTHBIE JICKTPOHHBIC Yachl ISl OMUI-TypHUPA.

CropoeKkTupoBaTh YCTPOMCTBO YIPABJICHHS T'YIKOM Ha 3aBoje. [[0JDKHO peann30oBaTh pealibHYIO
CETKY pPacCIUCaHUs CMEH, 00e/ICHHBIX IIEPEPbIBOB, MHIMKAIMIO TEKYILIETO BPEMEHHU.

CrpoekTupoBaTh JEKTPOHHBIE BeChl. DUKCUPYIOT BEC U CTOMMOCTH pac(hacoBaHHOM MOPIIHH TPO-
TyKTa.

CnpoekTupoBaTh U3MEPUTEIb YaCTOTHI MyJibca YesioBeka. Bpems maMmepenus — He Oomee 3 ce-
KYHJ.

CnpoexTupoBaTh TeHEPATOP MavyeK UMMYIbCOB, ciaeayonmx ¢ yactorord 10 I'n. YacTtora umMmyss-
coB B mauke 10 kI, uncno ummynscoB B mauke (ot 1 go 100) nHabupaercs Ha nMMOax MPOrpaMMHOTO
nepeKIoyaress 1 oToopaxaeTcst Ha HU(GPOBBIX HHAUKATOpax. JiaurensHocTh uMiyiabca — 10 MKc.

CripoeKTHpOBaTh CYETYHK MOTPEOIIeMOH TEIIOBOW YHEPTUH.

CrpoexkTupoBaTh 3JIeKTpOHHbIE Bechl. DUKCUPYIOT CHavaja Bec Taphl (0aHKM MOJ CMETaHy WU
pPacTUTEIBLHOE MACII0), a 3aTEM YUCTBIM BEC MPOJYKTA U €T0 CTOMMOCTb.

PazpaboTtats ycTpoiictBo ynpasnenus CBU-neusto (4acel ¢ TaliMmepamn).

Paspabotats cBeTOo(hOp CO BpeMEHEM 3eJIEHOTO CBETa, MPOMOPIHOHAIBHBIM HHTEHCUBHOCTH JIBH -
’KEHHsI aBTOMOOUIIEH uepe3 MarucTpaib.

14.1.11. MeToauvecKkue peKoMeH Al UU
1. A.B. Illapanos. [IPOEKTUPOBAHUE MUKPOITPOLIECCOPHBIX YCTPOMCTB: Pyko-
BOJICTBO K BBIITOJTHEHHIO KYPCOBBIX MPOeKTOB (B ToM umncie ['TIO) mist crynenToB cienmanbHocTr «IIpo-
MBINUICHHAS IeKTpoHuKa». — 2012. 75¢ http://ie.tusur.ru/content.php?id=478

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEITyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Buibl 10OMOMHUTEIBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4aroLXCst MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C mapymenussmu | CobecenoBaHue 10 BOIIPOcaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHas MpoBEpKa
3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)

C HapylmeHUAMHA Pernrenre qucTaHIIMOHHBIX TCCTOB, HpeI/IMYIJ_[CCTBCHHO JUCTaHIIMOHHBIMHA
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OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCHMEHHBIE
JIBUTATEIIBHOTO CaMOCTOSITENIbHBIE PadOTHI, BOPOCHI K METOJIaMH
amnrapara 3a4eTy
C orpanuueHusiMu 1o | TecTbl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpeuMy1ieCcTBEHHO IPOBEPKA
o0IIeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOZaMU UCXOIA U3 COCTOSIHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarOIIErocss HA MOMEHT IPOBEPKU

14.3. MeTtoau4yeckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHuaiaM JJIsl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIH/I0B

Jiis M1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIuriaM ¢ OTrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbSl M MHBAIMAAM YBEIWYHMBACTCS BpEeMs Ha
MOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. 111 Takux 00ydaromuxcs mpearycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHNs, 2 IMEHHO:

- MMCEMEHHO Ha Oymare;

- Ha0Op OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAaHUEM YCIYT aCCHCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponenypa orneHMBaHUST pPe3yAbTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 110 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHpopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMALIUH:

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B TIEYaTHOH (hopMe YBEIIMYEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOIIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET TIPOBOIUTHCS B HECKOIBKO ITAIOB.
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