MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

FATYCYP [ e
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
IIpoexTHpOBaHHEe MUKPONPOLIECCOPHBIX H KOMIILIOTEPHBIX CHCTEM

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampasnenue noaroroBku / cneruaibHOCTh: 11.04.04 J1eKTPOHMKA U HAHOIJIEKTPOHUKA
HanpasnenHocts (mpouip) / crnenmanuzanus: DJIEeKTPOHHbIe NPHOOPBI M ycTpoiicTBa cOopa,
00padoTKH U oTOOpaKeHUus1 MHGOPMaALUH

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagenpa: IIp3, Kadeapa npombliieHHOi 3JIeKTPOHUKH

Kype: 1, 2

Cemectp: 1, 2,3

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

Ne Bujbl yueOHOM nesSTENbHOCTH 1 cemectp | 2 cemectp | 3 cemectp | Beero | Enunuiel
1 |Jlekuun 10 0 0 10 4acoB
2 |I[IpakTH4eckue 3aHATUS 8 4 0 12 4acoB
3 | JIabopaTtopHbIe pabOThI 0 12 0 12 9acoB
4 | KypcoBoii poeKT / KypcoBas 0 0 6 6 4acoB
pabota
5 |Bcero aymuTopHBIX 3aHATUI 18 16 6 40 4acoB
6 |CamocTosaTenpHas pabora 65 0 66 131 4acoB
7 |Bcero (6e3 ax3ameHa) 83 16 72 171 4acoB
8 |Iloaroroska u caada dK3aMeHa 0 9 0 9 JacoB
9 |OOmas TpyI0eMKOCTh 83 25 72 180 4acoB
5.0 3.E.

KonTponbsHbie paboThl: 2 cemecTp - |
DK3aMeH: 2 ceMecTp
KypcoBoii mpoekT / KypcoBasi pabota: 3 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 50  oT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccMoTpeHa U omobpeHa Ha 3acemanuu kKadenpsl [IpdD «  » 20 roma, MpOTOKOI
Ne .

PazpaboTuuk:

cTapiuii npenoaasareib kad. [Ipd K. B. boponun

3aBenyronmii o0ecnieunBaromeii kad.
IIp> C. I'. MuxajibueHKO

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

[Tpodeccop xadeapp TPOMBIIILIICH-
Hot snekTponuku (I1p2) H. C. Jlerocraes

Jouent kadeaps! GpU3NIECKON IJIEK-
TpoHuku (D) N. A. Yucroenosa
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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).

[TpenmecTByOUMMHI AUCHUIIMHAMY, (OPMHUPYIOIIMMU HaYaJbHbIE 3HAHUS, ABJst0TCS: [IpoekTu-
pOBaHNE MMKPOIPOLIECCOPHBIX M KOMIIBIOTEPHBIX CHUCTEM, AKTyaJlbHbIe NMPOOJIEMBbI COBPEMEHHOM 3JIeK-
TPOHUKH M HAHO3JIEKTPOHUKHU, V3MepuTelbHas TEXHUKA U JaT4uKU, VcTopus v METOHOJIOTHUS HAyKu U
TEXHUKHU B 00J1aCTH 3JEKTPOHUKH, KOMIBbIOTEpHbIE TEXHOJIIOTUH B HAYYHBIX MCCIEOBaHUAX, MeTobl Ma-
TEMaTUYECKOro MojenupoBanus, [IpakTuka 1no nmosydyeHuro NEpBUYHBIX MPO(EeCCHOHAIBHBIX YMEHUH U
HaBBIKOB, DJIEKTPOHHBIE Cpe/icTBa cOopa, 00paboTKU U 0TOOpakeH!s HH(pOpMALIUY.

[TocnemyromumMu TUCIMIUIMHAMH SBIISIIOTCS: IHOCTpaHHBIN s3BIK - AHIIIMACKHHN, KoMmbroTepHbIe
ceTH u cucremsl, HayuHo-uccnenoBarenbckas padora (paccpen.), IlareHToBaHME HaydyHO-TEXHMYECKUX
paspaborok, I[lpenmurmiomuas npaktuka, Pobororexnuka, CAIIP snmekrponHBIX cxem, Puiocodckue
OCHOBBI €CTE€CTBO3HAHUS, DJIEKTPOMarHUTHas COBMECTUMOCTb 3JIEKTPOHHBIX YCTpOMCTB, IIpoexkruposa-
HUE MUKPOIIPOLIECCOPHBIX U KOMIIBIOTEPHBIX CUCTEM.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— IIK-7 rOTOBHOCTBIO ONpEAEIATH LENH, OCYLIECTBISATh IOCTAHOBKY 3aJad MPOEKTUPOBAHUS
AIIEKTPOHHBIX MPUOOPOB, CXEM U YCTPONCTB PA3IUYHOTO (PYHKIMOHAJIBHOTO HA3HAUCHMs, MOATOTABIIH-
BaTb TCXHUYCCKUC 3alaHUA Ha BBIIIOJIHCHUEC ITPOCKTHBIX pa60T;

— TIK-8 cnocoOHOCTBIO MPOEKTUPOBATH YCTPOUCTBA, TPHUOOPHI U CUCTEMBI SJIEKTPOHHON TEXHU-
KH C YYETOM 33JIaHHBIX TPEOOBAHUM;

— TIK-9 cnocoOHOCTBIO pa3pabarhlBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIUI0 B COOT-
BCTCTBUU C MCTOANUICCKUMHU U HOPMATUBHBIMHA TpGGOBaHI/ISIMI/I;

B pe3ynbraTe u3yueHus JUCIUIUIMHBI 00Yy4aOIUICs TOJKEH:

—  3HATh APXUTEKTYPY U OCHOBHBIE KOH(PUTYpaLlMi MUKPOIPOLIECCOPHBIX CUCTEM, OCOOCHHOCTH
nponecca uarerpanuu AC u [1C MIIC, nporpaMMHbI€ TAKETHI CUCTEM CKBO3HOTO IMTPOEKTUPOBAHUS;

—  yYMeTb [IPOEKTHUPOBATh MUKPOIIPOLIECCOPHBIE YCTPONWCTBA, KOMIIBIOTEPHBIE CUCTEMBI U YIIpaB-
JeHus nepudepuitHbIME YCTpOcTBaMH, pa3pabaTbiBaTh, pUCOBATh U Pa3BOJUTH MHOTOCIIOWHBIC IE€YAaT-
HBIC I1J1aThI;
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—  BJIaJeTh HaBbIKAMH MPOBEACHUS KOMIUIEKCHOU oTnaaku u tectupoBanus MIIC u KC, a Tak-
e MporpaMMaMy CKBo3HOro npoektupoBanus 1 SCADA cuctemamu.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunpl yueGHOI nestenbHOCTH Bcero uacos CemecTpsl
1 cemectp 2 ceMecTp 3 cemectp

AynuaTopHbIe 3aHATHS (BCETO) 40 18 16 6
Jlexuun 10 10
[IpakTuueckue 3aHATHS 12 8 4
JlaboparopHbie pabOTHI 12 12
KypcoBoii npoexT / kypcoBasi paborta 6 6
CamocTosiTenbHas paboTa (Bcero) 131 65 66
Brimonaenne KypcoBoro npoekra / 66 0 0 66
KypCOBOIi paboThI
Brinonnenue 1omMalHux 3a1aHuid 10 10
OdopmieHre oT4eToB 10 Ja00paTOPHBIM 4 4
pabotam
[IpopaboTka TeKIMOHHOTO MaTepHrala 21 21
[ToaroroBka K NpakTUUYECKUM 3aHATHUSM, 30 30
CeMHHapam
Bcero (0e3 ax3amena) 171 83 16 72
IToaroroBka u caada dK3aMeHa 9 0 9 0
OO01mast Tpy1I0eMKOCTb, 4 180 83 25 72
3aueTHbie EquHAIIBL 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3zgesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl AMCHMIUIMHBI U BUBI 3aHATUN TTPUBEACHBI B Ta0mIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

sy &}
= ) =
o :1 :T' :r" g qm) E E{
o o Vs - = g s o =
o s S & S 58 20
HasBanus paznenoB IUCHMILIAHBL i © Q. 2 a. o O & =
= g © = s 5 o S E
=7 ,g 4 < Q 9 &z
= © | fc & 2
1 cemectp
1 Kimaccudukanus MEKpOIIpOIIecco- 2 0 0 0 4 6 |IIK-7, IIK-8
POB, BapHaHTBl APXUTEKTYPHI, 00II1ast
CTPYKTYpa U MPUHIMIIBI (PYHKIIMOHH-
POBaHMS YCTPOWUCTB U CUCTEM
2 KoMOuisiTopbl U CUMYJISITOPBI, 2 0 0 0 4 6 |IIK-7, IIK-8
MIPUHIUIIBI OTJIAJIKK U TIOKMCKA OLIH-
00K
3 S3pik C++ nj1st MUKPOKOHTPOJLIE- 4 2 0 0 30 36 |IIK-7, IIK-8,
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POB, OCOOCHHOCTH MPUMEHECHHS B MHU- I1K-9
KPOKOHTPOJIJIEPAX C OTpaHUYCHHBIM
(YHKIIMOHAJIOM U MPOU3BOIUTENIBHO-
CTBIO
4 TIporpaMMHBIN KOMIUIEKC KJ1acca 2 6 0 0 27 35 | IIK-7, 11K-8,
EDA, npenna3HaueHHbIN 1715 pa3pa- I1K-9
OOTKH AIIEKTPUUECKUX CXEM U Ieyar-
HBIX ILIaT.
Hroro 3a cemectp 10 8 0 0 65 &3

2 ceMecTp
5 S3bik C++ 1151 MUKPOKOHTPOJLIE- 0 4 4 0 0 8 |TIK-7, [IK-8,
POB, OCOOCHHOCTH MPUMEHECHHS B MHU- I1K-9
KPOKOHTPOJIJIEPAX C OTpaHUYCHHBIM
(YHKIIMOHAJIOM U MPOU3BOIUTENIBHO-
CTBIO
6 IloaxiroueHue u ynpaBieHUE MEpU- 0 0 8 0 0 8 |IIK-7, IIK-8,
(epuitHBIMU YCTPOICTBAMH C MUKPO- I1K-9
KOHTpOJUIepa (JaTYNKU U3MEPECHHUS
(U3HYECKHUX BEIMYUH, IBUTATEIIH,
BBIKJTIOYATEIIN )
Hroro 3a cemectp 0 4 12 0 0 16

3 cemecTp
7 Kypcogoii nip. - KonkpeTtuzarus 0 0 0 6 4 4 |IIK-7, ITIK-8,
TEXHUYECKOTO 3aJJaHUS I1K-9
8 Kypcogoii nip. - Pexomenaanuu mno 0 0 0 8 8 IIK-7, IIK-8,
pa3paboTke PYHKIIMOHAITBHON CXEMBI ITK-9
yCTpOMCTBA
9 Kypcogoii np. - Pekomenpanmu no 0 0 0 8 8 |TIK-7, IIK-8,
pa3paboTke OJIOK-CXEMBI aJropuT™Ma [1K-9
MPOTpaMMBbI
10 Kypcogoii mp. - Pekomenganuu no 0 0 0 12 12 |IIK-7, IIK-8,
pa3pabOTKe CXEMBI IJICKTPUIECCKOM I1K-9
NIPUHLUIIMAJIBHOU
11 KypcoBoii nip. - PekomeHnganuu mo 0 0 0 26 26 | IIK-7, IIK-8,
pa3paboTKe MPHUKIATHON MPOrpaMMbl I1K-9
12 Kypcogoii mip. - [Ipumep odpopmie- 0 0 0 8 8 |IIK-7, IIK-8,
HUS NTOSICHUTEIbHOM 3aIIMCKU U I'pa- I1K-9
(uyeckux MaTepuasoB
Hroro 3a cemectp 0 0 0 6 66 72
Uroro 10 12 12 6 131 171
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
: i:
= )
HaszBanus pasznenos Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM) 5 ) &5
= | it
a o 2
= S}
1 cemecTp
1 Knmaccudukanus OCHOBHBIE BapUaHThl APXUTEKTYPBI U CTPYKTYPHI 2 I1K-7, 11K-
MHUKpOIIPOLIECCOPOB, CIIOKHBIX ycTporicTBKIIaccupukausi CoBpeMeHHbBIX 8
BapHAHThI APXUTEKTYPhI, | MUKPOIPOLECCOPOB U MUKPOKOHTPOJIEPOB MO (PyHK-
o01masi CTpyKTypa u UOHAIbHOMY Npu3HaKyOOIee onucanue npouecca
TIPUHIIMIIBI MIPOEKTUPOBAHUS MOAYIbHBIX cucTeMKiaccudukanus
(YHKIIMOHUPOBAHUS METO/IMK MPOEKTUPOBAHUS IEKTPOHHBIX cxeMOoba-
YCTPOICTB U CUCTEM CTH MPUMEHEHHUSI CTIELUATN3UPOBAHHBIX HHTETPAJIb-
HBIX CXEM
Hroro 2
2 Komnunstopsl 1 TunoBbie KOHPHUTYpaATMA MUKPOTIPOIIECCOPHBIX CH- 2 IIK-7, IIK-
CUMYJIATOPBI, MPUHIUIMBI | cTeM OCHOBHBIE 3TaIlbl MPOLIEYPhI TPOCSKTUPOBAHUS 8
OTJIaJIKU U TIOMCKa KOMILJIEKCHOTO IIpoekTa CpeacTBa MpOEeKTUPOBAHUS U
OIIMO0K METO/Ibl aBTOHOMHOM OTJIAJIKU amlfapaTHBIX CPEICTB
MHUKPOIPOIIECCOPHBIX cucTeMO030p CpencTB pas3pa-
OOTKHU U OTJIAJIKU IporpaMMHoro obecredueHusOtia-
YKy ¥ cuMmyistopsllIpororunueie miuareiOTIa104-
HbIe MOHUTOPBIME30HIHHAS TEXHONOTHSICXEMHBIE
smynaTopbllIHTErprpoBaHHbBIE CpEbl Pa3pabOTKU-
[Iporpammaropsi/lorunueckue anaau3aTopsiBeTpoeH-
HbI€ B MUKPOIPOILIECCOPBI CPENICTBA OTIIAJKU
Hroro
3 A3k C++ st Apudmerndeckue u jorudeckue oneparuuOneparo- I1K-7, 11K-
MUKPOKOHTPOJUIEPOB, pBI cpaBHEHMSIXO0BbIE KOHCTPYKIUUCTPYKTYpa Ipo- 8, I1IK-9
0COOEHHOCTH rpamMmbl OOBSIBICHUE TIEPEMEHHBIX
TIPUMCHCHHA B [TpuMepbl MOAKIIIOUEHHS U YIIpaBIeHUE iepudepuii- 2
MUKPOKOHTpPOJLICpaX ¢ HBIMH YCTPONCTBaMH ¢ MUKPOKOHTpOJIIEPA (AATUYUKU
OTPAHITICHHEIM M3MepeHus PU3NIECKUX BETUYHH, IBUTATEN, BbI-
(yHKIHOHAIOM B kimouatenn, GPS/TJTIOHAC npuemnaunku, Bluetooth
TIPOUSBOMUTEILHOCTRIO | 1y eno/mepesaTanKy, pagno MOAEMBI IPOMBIILICH-
HOTO HE JINLIEH3UPYEMOTO0 1Hana3ona yactot 400-
800MI'LY )
Hroro
4 TIporpaMMHBbII HemoHncTtpanus BosmoxkHocteit SCADa cuctemsl - IIK-7, IIK-
komruieke kimacca EDA, | Altium Designer s pa3pa®oTKu, TPOSKTUPOBAHMS 8, IIK-9

MpEeAHA3HAYCHHBIN 1T
pa3paboTKH
IIEKTPUUECKUX CXEM U
IeYaTHBIX IIaT.

nevatHbIX m1aT. CoBpeMeHHBINH TEXHUYECKUI MPOIIeCC
M3TOTOBJIEHUSI MHOTOCJIOMHBIX II€YaTHBIX IJIAT
(MIIIT). OcobeHHOCTH TPOEKTUPOBAHUS BEICOKOCKO-
POCTHBIX JTMHUM NTepeladun JaHHbBIX
(DDR2,3;Ethernet;USB2,3), ux pacdera, 0COOCHHO-
CTeH pacnojoxkeHus mpoBoaHukoB Ha MIIII.
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Htoro 2

Uroro 3a cemectp 10
Hroro 10

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

No pa3nenoB qaHHOUM NUCIMIUIMHEL, IJ1 KOTOPBIX HEOOXOIMMO U3YUYCHHE
00€eCIIeUnBaIONMX U 00ECIIEYNBAEMBIX TUCLHUILINH

1 2 3 4 5 6 7 8 9 10 11 12

[IpenmecTByronme qUCUUILIMHBI

Haunmenosanue
TUCIUILINH

1 IIpoexTrpoBaHue MU-
KPOIPOILIECCOPHBIX U + + + + + + + + + + + +
KOMITBIOTEPHBIX CUCTEM

2 AxTyanbHbIE TIPpOOIIe-
MBI COBPEMEHHOM JJICK-

+ + + + -

TPOHUKHU U HAHOAJIEK-

TPOHUKH

3 UsmepurtenbHas Tex- n " " n n 4 + + +

HHUKa U JaTYUKN

4 cropus 1 METOROIIO-
T HAYKH 1 TCXHUKU B + + +
00JIaCTH JIEKTPOHUKHU

5 KoMmbloTepHBIE TEX-
HOJIOTMU B HAyYHBIX HC- | + + + + + + + + + + +
CJIeI0BAaHUAX

6 MeTopl MaTeMaTHuue-
CKOI'0 MOJICITUPOBAHHUS

7 IlpakTHKa 1o rnosydye-
HUIO NIEPBUYHBIX IIPO-
(heccuoHaNbHBIX yMe-
HUI YU HABBIKOB

8 DnexTpoHHbIE Cpel-
cTBa cbopa, 00paboTKU
u otoOpaskeHus: HUHPop-
Maruu

[Tocaenyromuye TUCITUTITUHBI

1 IHOCTpaHHBI SA3BIK -

e + + -+ + + + -+ + + + -+ +
AHrmnckum

2 KoMIblOTEpHBIE CETH
U CUCTEMBI

3 HayuHo-uccnenona-
TenbCcKas paboTa (pac- + + + + +
cpen.)

4 TlarenToBanue +
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HayYHO-TCXHHUYCCKUX

pa3paboTok

5 TlpennumioMHas N N N N . . . ) . .
MpaKTHKA

6 PoboToTexHuKa + + + + +

7 CAIIP snekTpoHHBIX
cXeM

8 dunocodckue ocHo-
BbI €CTECTBO3HAHUS

9 DnekTpoMarHuTHas
COBMECTUMOCTb JJIEK- + + + + + + n
TPOHHBIX YCTPOUCTB

10 IIpoextupoBanue
MHUKPOIPOLIECCOPHBIX U + + + + + + + +
KOMIIBFOTEPHBIX CUCTEM

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CooTtBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX NMpPH H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MPHU U3YYEHUHU JUCIHUILIMHBL, U BUIOB 3aHS -

THU

= Bubr 3aHsTHiA
= = : :
2 . S ‘S & ‘2
q;) 5 : 8, 2 2, DopMBI KOHTPOJIA
2 = = £ = 2
4 = = O

[TK-7 + + + + + KonTponpHas padora,

Jomarmuee 3aganue, OT-
YeT 10 UHIUBUIYAIbHO-
My 3aaanuto, [IpoBepka
KOHTPOJILHBIX padoT,
Otuet o nmabopaTopHO
pabote, Onpoc Ha 3aHs-
THSX, 3alUTa KYPCOBBIX
MPOEKTOB / KypCOBBIX
pabot, OT4eT 1o Kypco-
BOMY IPOCKTY / Kypco-
BOii padore, Tect, OTueT
0 MIPAKTUIECKOMY 3a-
HSTHUIO
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ITK-8 + + + + + KonTponpHas padora,
Jomarmuee 3aganue, OT-
YeT [0 UHIUBUIYaTbHO-
My 3aaanuto, [IpoBepka
KOHTPOJBHBIX padoT,
Otuer no nabopaTtopHOH
pabote, Omnpoc Ha 3aHs-
THUSX, 3alUTa KYPCOBBIX
MIPOEKTOB / KypCOBBIX
pabot, OT4eT 1Mo Kypco-
BOMY IIPOEKTY / Kypco-
Boi1 pabore, Tect, OTueT
0 MPAKTUYECKOMY 3a-
HSTHUIO

I1K-9 + + + + + KonTponpHas padora,
Jomarmuee 3aganue, OT-
YeT [0 UHIUBUIYaJIbHO-
My 3aaanuto, [IpoBepka
KOHTPOJIbHBIX padoT,
Otuet o nabopaTopHOi
pabote, Onpoc Ha 3aHs-
THSX, 3alUTa KYPCOBBIX
MIPOEKTOB / KypCOBBIX
pabot, OT4eT 1o Kypco-
BOMY IIPOEKTY / Kypco-
BOii padore, Tect, OTueT
0 MPAKTUYECKOMY 3a-
HSTHUIO

6. UaTepakTHBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX padboT

3 z S
: | i
< )
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
= | i
2 o'
- e =
2 ceMecTp
5 A3pik C++ i MopenupoBanue paboTsl MUKpoKOHTposiepa AVR ¢ 4 IIK-7, TIK-
MUKPOKOHTPOJUIEPOB, nomouibto cumynsiatropa VMLAB 8, IIK-9
0COOEHHOCTHU Virtoro 4
MIPUMEHEHHUS B
MHUKPOKOHTPOJIJIEPAX C
OTrpaHUYEHHBIM
(YHKLIMOHATIOM U
MIPOU3BOJAUTEIBLHOCTHIO
6 [lonkmoueHue u MonenupoBanue paboTel MUKpoKOoHTposuiepa AVR ¢ 8 IIK-7, IIK-
yIpaBJiCHUE nomMonisto cumyiaropa PROTEUS VSM 8, IIK-9
nepudepuiiHpIMU Hroro 8
YCTPOMCTBaMH ¢
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MHUKpPOKOHTpOJLIEepa
(maT4uKu U3MepeHus
(U3NYECKUX BEJUYHUH,
JIBUTATEIIH,

BBIKJTIOYATEITH )
Hroro 3a cemectp 12
Hroro 12
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A v o
= 2 E
3 ==
g > 5
Ha3Banus paznenos HaumeHoBaHNE IPAaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
o S E
X g =
a B>
= S
1 cemecTp
3 Azbik C++ nst IIpopabotka matepuana. [IpoBepka qoMaiHero 3aaa- 2 IK-7, TIK-
MHKPOKOHTPOJUIEPOB, HUSA 8
0COOEHHOCTH Vitoro >
MIPUMEHEHHUS B
MHUKPOKOHTPOJIJIEPAX C
OTpaHUYEHHBIM
(YHKIIMOHATIOM H
MIPOU3BOJAUTEIBLHOCTHIO
4 TIporpaMMHBbIi Pa3paboTka cxeMbl 3IeKTpUYeCKON TPUHLIUITHATBHON 2 IIK-7, IIK-
KoMIUIeke kinacca EDA,  |B mporpaMMHOM KOMIUIEKCE CKBO3HOTO MPOEKTUPOBA- 8, I1IK-9
MpeHAa3HAYEeHHbIN ISl | HUSI IEYaTHBIX IUIaT
paspaboTin Pa3paboTka u TpaccupoBKa Me4aTHOM 1Tkl B MPO- 2
HICKTPUHCCKHIX CXCM M| 1y a MMHOM KOMITIEKCE CKBO3HOTO TIPOCKTHPOBAHHS
MIEYaTHBIX IJI1aT. CYATHBIX TUIAT
N3ydeHne KOHTYpOB MeYaTHOM IJIaThl, OKOH, AUAJICK- 2
TPUYECKUX OAPHEPOB U KPETICKHBIX OTBEPCTUH B MPO-
IPaMMHOM KOMILJIEKCE CKBO3HOTO MPOESKTUPOBAHUS
MIEYaTHBIX TIaT
Hroro 6
Hroro 3a cemectp 8
2 ceMecTp
5 S3bik C++ nns [TpuMepsI MOAKITIOYCHUS U yIIpaBJIeHHUE niepudepuii- 2 I1K-7, 11K-
MUKPOKOHTPOJUIEPOB, HBIMH YCTPONCTBAaMH C MUKPOKOHTPOJIIEPA (AATYMKHU 8, I1IK-9
0COOEHHOCTHU U3MepeHus] PU3NYECKUX BEJTUUHH, ABUTaTel, BbI-
IIPUMEHEHNUS B KJIIOYATENN)
MHKPOKOHTPOJIICpaXx ¢ KonTpomnsnas padota Ne 1
OTrpaHUYEHHBIM
(YHKIIMOHATIOM H Hroro 4
IIPOU3BOAUTEIBLHOCTHIO
Hroro 3a cemectp 4
Hroro 12
10
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9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYAOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
Q ==
o e o T
Bunasr camocTosTenbHON & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
> =3
o =
= S
1 cemectp
1 Knaccudukarus [IpopaboTKa JIEKIIUOHHOTO 4 |IIK-7, JlomamHee 3ananue, Tect
MHKPOIPOLIECCOPOB, Marepuala I1K-8
BaPUAHTBI APXUTEKTYPBL, |y, 4
o01mas CTpykTypa u
TIPUHIIHITBI
(YHKIIMOHUPOBAHUS
YCTPOMCTB U CUCTEM
2 KoMnuisaTopsl u [IpopaboTka J1eKIIHOHHOTO 4 |IIK-7, JlomamHee 3ananue, Tect
CUMYJISITOPBI, IPUHIIUIIBL | MaTepuaa [IK-8
TITAJIKA U TIOUCK
oTIal omcKa Uroro 4
onodoK
3 S3pik C++ mis [ToaroroBka Kk mpakTuue- 4 T1K-7, JloMamHee 3agaHue,
MHKPOKOHTPOJUIEPOB, CKMM 3aHATHSAM, CEMHMHA- [K-8, Omnpoc Ha 3aHsaTHAX, OT-
0COOCHHOCTH pam ITK-9 4eT 1o 1JabopaTopHoil pa-
MPUMEHEHUS B te, TecT
PHUMCHE [TpopaboTka JIEKIIMOHHOTO 12 Gore, Tec
MUKPOKOHTPOJILIEpax ¢ MaTepuaa
OTpaHUYCHHBIM
(yHKIOHAIOM OdopmieHne 0T4eToB 10 4
MPOU3BOJAUTEIBHOCTHIO naboparopHbIM paboTam
BrimmostHEeHME TOMAIITHAX 10
3aJaHuN
Uroro 30
4 TIporpaMMHBbII IToaroroBka K npaxkTuye- 26 | IIK-7, Homaiunee 3aganue, Ot-
KoMILIekc kinacca EDA, CKHM 3aHSITHSIM, CEMHHA- TIK-8, YeT M0 UHIUBUAYATbHOMY
IIPEeHa3HAYCHHBIN IS pam I1K-9 3aganuto, OTueT no Kypco-
pa3paboTku TpopaGoTKa TeKIHOHHOTO 1 Bog{y npgeKTy / KypcoBoit
KTPUYECKUX CXEM U te, OTUeT Mo NpaKkTh-
JNIEKTpUYEC cxe MaTepuaa pabore, eT 10 Tpa
MIEYaTHBIX I1JIaT. YEeCKOMY 3aHITHIO, TecT
Hroro 27
Hroro 3a cemectp 65
2 cemectp
Hroro 3a cemectp
IToxroroBka m cimada dK3a- 9 OK3aMeH
MEHa
3 cemecTp
7 Kypcosoti mip. - BrinonHenne kypcoBoro 4 |TIK-7, 3ammra KypCcOBBIX MPOEK-
Konkperuzamus npoekTa / KypcoBoi pabo- ITK-8, TOB / KypCOBBIX padoT,
TEXHUYECKOTO 3aJaHUsl TBI [1K-9 Tect
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Uroro 4
8 Kypcogoii mp. - BrinosnHenune KypcoBoro [IK-7, 3ammra KypCcoBbIX MPOEK-
Pexomenpariu mo npoekTa / KypcoBoi pabo- ITK-8, TOB / KypCOBBIX padoT,
paspaboTke TBI IK-9 Tect
(yHKIIMOHATBHON CXEMBI Vroro 8
YCTPOWCTBA
9 Kypcosoii mp. - Brinonuenue KypcoBoro g8 |IIK-7, 3amuTa KypcoBBbIX POEK-
Pexomennauu no MpOeKTa / KypcoBoii pabo- [K-8, TOB / KypCOBBIX padoT,
pa3paboTke OJOK-CXEMbI | ThI I1K-9 Tect
alrOpUTMA IPOTPaMMBIL [y - o ]
10 Kypcosoii np. - Brinonaenue KkypcoBoro 12 |IIK-7, 3amuTa KypcoBBbIX MPOEK-
Pexomenpariu mo npoekTa / KypcoBoi pabo- ITK-8, TOB / KypCOBBIX padoT,
pa3paboTKe CXeMBbI TBI IK-9 Tect
AIIEKTPUYECKON Hroro 12
MPUHLIHUIHATBHON
11 KypcoBoii mip. - Brinosnnenune KkypcoBoro 26 |IIK-7, 3anmTa KypCcoBbIX MTPOEK-
Pexomennanmu mo MpoeKTa / KypcoBoi pabo- IK-8, TOB / KypCOBBIX padoT,
pa3pabOoTKe MPUKIIATHON | ThI I1K-9 Tect
MIPOrpaMMBbI Vitoro 26
12 Kypcosoii mip. - Brinonuenue KypcoBoro 8 |1IK-7, 3amuTa KypcoBBbIX IPOEK-
[Ipumep odopmiienus MIPOEeKTa / KypcoBoii pabo- [1K-8, TOB / KypCOBBIX paboT,
MOSICHUTENBHOM 3alIUCKU | ThI I1K-9 Tect
U rpaduYecKux Hroro 8
MaTepHajoB
Hroro 3a cemectp 66
Hroro 140

10. KypcoBoii npoekT / kypcoBasi padota
TpynoeMKoCTh ayTUTOPHBIX 3aHATHI U (pOpMHUpYeMbIe KOMIIETEHIIMH B paMKax BBITOJHEHUS Kyp-
COBOTO ITPOEKTa / KypCcoBO# paboThI npencTaBieHs! Tabmure 10.1.
Tabmuua 10.1 — TpymoeMKoCTh aymUTOPHBIX 3aHATUI B HOpMHUPYyEMbIe KOMIIETCHIIMH B PaMKaX BBIMOJIHE -
HUSI KYPCOBOTO TMPOEKTa / KypCOBOM pabOTHI

8 Y
= 2 E
3 =
Oz
o = ~ O
HanmenoBanue ayMTOPHBIX 3aHATHI E - S o
o S E
X g =
Y e 2
= S
3 cemectp
KonkpeTruzanus TeXHUYECKOro 3aJaHus 1 I1K-9, IIK-7, TIK-
[Tpumep odopmiteHUs TOSICHUTETHHON 3aMTUCKU U TPaPUIECKUX 1 8
MaTepUaIIOB
Pexomenaamuu no pazpaboTke PyHKIIMOHATBHON CXEMbI YCTPOii- 1
CTBa
Pexomennanuu no pa3paboTke 6J0K-CXEMbI aITOPUTMA TPOrPaMMBbI 1
Pexomennanuu no pa3paboTKe CXeMbl AIEKTPUUECKON MPUHIUIIH- 1
aJbHOU
Pexomennanuu no pa3padoTke NPUKIATHONH IPOrpaMMBI 1
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Hroro 3a cemectp 6

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TemMaTHKa KypCOBBIX MPOEKTOB / KYPCOBBIX paboT:

— 1. CopoexTrpoBaTh MHOTOKaHAJIbHYIO CHCTEMY PEryIMPOBAaHUS TEMIEPaTypbl B TEILIUIE.
BxurouaeT BoceMb TaTYMKOB TeMIIEpaTyphl M HarpeBaresneil. 3HaueHHe CTa0MIN3HpPYyeMOi TeMIepaTyphl
3anaercs B nuana3zone ot 10 mo 40 © C. Muaukaius BBIXOJHBIX CUTHAJIOB HAa BKJIIOUYEHUE HarpeBaresien
— ¢ MIOMOMIbIO JINHEHKH cBeToM0I0B. Ha 1miudpoBoe Tab10 BIBECTH TeMIlepaTypy 00beKTa, HOMEP KOTO-
poro HabpaH Ha MPOTrPAMMHOM MEPEKII0YaTEIIE.

— 2. CopoekTupoBaTh U3MEPHUTENh YaCTOThl CETH C TOUYHOCTBIO JIO0 NECATHIX JIOJIeH repra Mmpu
BpPEMEHH M3MepeHHs He OoJiee onHOM cexkyHabl. MHbopMarus nomkHa AyOIupoBaThCsl HA BBIHOCHOM Ta-
0110, CBSI3b C KOTOPBIM OCYILIECTBIISIETCS C TOMOIIBIO TPEXIPOBOAHOM JIMHUU CBSI3H.

— 3. Pa3paboTath yCTpONCTBO OXpaHHOW cCHUTHAIMU3AIMU. UHCIO OXpaHsSEMbIX OOBEKTOB — JI0
64. YCTpoiCTBO TOIKHO COXPaHSATH CBOIO PabOTOCTIOCOOHOCTH MpU BBIKIIOUEHUU ceT. [Ipu Hakaruu
KHONIKU «3arpoc» Ha HU(POBbIE WHIAMKATOPHI MOCIEIOBATENILHO BBIBOIATCS HOMEpa OOBEKTOB, B KOTO-
pBIX Bo3HUKaI curHan «TpeBoray.

— 5. CnpoekTupoBaTh YCTPOWCTBO KOHTPOJISI MHTEHCUBHOCTHU JBMKEHUS uepe3 MocT. 1o 3ampo-
Cy BHEILIHETO yCTPONCTBA BHIBOJAUT Ha LU(POBBIE MHIMKATOPHI Yac MUK U KOIMYECTBO aBTOMOOMIIEH, po-
HIeJIIINX Yepe3 MOCT B 3TOT Yac.

— 6. CripoekTupoBaTh YCTPONCTBO YIIpPaBJICHUs 3BOHKOM Ha 3aHATUSA. JIOJDKHO peanns3oBath pe-
AJIbHYIO CETKY paCIUCaHU IIKOJbHBIX 3BOHKOB, HHAMKAIIUIO TEKYIIIETO BPEMEHHU.

— 7. CopoekTHpoBaTh YCTPOWCTBO Ul M3MEPEHUs MOTPEOISIEMOI 3JIeKTpOIHEPruu B 11000
CeTH MOCTOSTHHOTO ToKa (110 10 000 kBTu).

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

— 9. Pazpaborath nudpoBoii aBTOMOOUIBHBINA CIUAOMETP (TPU ACCATHUHBIX PA3PSIa).

— 10. YacToTa MMIy/bCOB Ha BBIXOJIE TeHepaTopa B repuax ot 1 10 99 nomkHa OBITH paBHA YUC-
Jy Ha MPOTPaMMHOM IepeKiitoyaresie U 0ToOpaxaTbcs Ha HU(POBBIX MHAMKAaTOpax. /[nureabHOCTh UM-
nynascoB — 100 Mxc.

— 12. CopoextupoBarh U3MEPUTETL YaCTOThI BpAIllEHUs] poTOpa ABUrarels. J(namazon msmepe-
Hus (100—10000 o6/muH). IMIyabCHBIN TaTYMK BhIpadaThiBaeT 96 UMITYJILCOB 3a KaX bl 000poT. Bpe-
Ms I3MEpEeHHs — He Ooliee Tpex 000pOTOB POTOPA.

— 13. Pa3zpaboraTh 37I€KTPOHHOE YCTPONCTBO yIpaBlieHUs HHKyOaTopoM. TOYHOCTH 3aaHus U
crabmnuzanuu Temnepatypsl — 0,1 ¥ C. Uepes kaxaplii 9ac 00€CeYnTh N3MEHEHUE TIOJIOKCHHUS STUIT ITY -
TeM noBopoTta Ha 457 . [IpenycMoTpeTh HU(PPOBYIO MHAMKALIMIO TeMIiepatypsbl. s ananoro-uudposoro
npeoOpa30BaHusl CUTHAJIA UCIIOIb30BATh METO/ ABYXTAKTHOTO HHTETPUPOBAHUSL.

— 16. CropoexkTupoBaTh MHOTOKAHAJIBHYIO CHUCTEMY DPETYIMPOBAHHS TEMIIEPaTypbl B TEILTUIIE.
Bxutrouaet deThipe 1aTunMKa TeMIlepaTyphl U HarpeBatelis. 3HaueHHe CTaOUIN3UpyeMOil TeMIiepaTyphbl 3a-
naetcst B quanasone ot 10 o 40 © C. MHaukanus BBIXOIHBIX CUTHAJIOB Ha BKJIIOYEHUE HarpeBaresel ¢
MOMOIIIBIO JTUHEWKH cBeTOoAroA0B. [l aHamoro-undpoBoro npeodpa3oBaHus UCIOIb30BATh METO ABYX-
TaKTHOTO MHTEIPUPOBAHUS.

— 17. Pa3paboTaTh 2JIEKTPOHHBIN TaliMep ¢ MHIUKAIMEH B PEKUME OOpAaTHOTO CUeTa YCTaHOB-
JICHHOTO BPEMEHH B Yacax M MUHyTaX. B TeueHHe 3aaHHOTO BPEMEHHOTO OTpe3Ka JOJKEH OBITh BKIIIO -
YeH HCIIOJIHUTENbHBIN 3JIeMEHT (3apsiIHOE YCTPOUCTBO).

— 18. CrpoexTipoBarh yCTPOMCTBO KOHTPOJISI MHTEHCUBHOCTH JIBUKEHHUSI aBTOMOOWIIEH TIO aB-
ToMarucTpaiu. Ha nndpoBbie HHINKATOPHI BEIBOAUTCS TEKYIIEE BPEMs M KOIMYECTBO aBTOMOOHIIEH, TIPO-
HIeJIIINX Yepe3 MarucTpaib ¢ Hayana CyToK.

— 19. Pa3paborath yCTPOWCTBO OXpaHHOW CHTHAIM3AIMH KBAPTHP OJHOTO TOABE3/1a MHOTO-
ATaXKHOTO JTIoMa. YUCIo oxpaHseMbIX 00BEKTOB — 10 16.

— 21. CipoekTrpoBath IaxMaTHbIE 3JEKTPOHHBIE Yachl 7S OJIMLI-TypHUPA.

— 22. CrpoexTHpoBaTh YCTPONCTBO YIpPAaBJIEHUS I'YAKOM Ha 3aBoje. Jl0JKHO peanu3oBarh pe-
AJIbHYIO CETKY paclucaHus CMeH, 00€IeHHBIX MEPEPHIBOB, MHANKALIUIO TEKYILETO BPEMEHH.

—  23. CrpoeKTupoBarh 3JIEKTPOHHbIE BeChl. DUKCUPYIOT BEC U CTOMMOCTH pac(hacoBaHHOM MOp-
LIUU MPOJTYKTA.
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—  25. CnpoexkTupoBaTh U3MEPUTEh YaCTOTHI IyJbca YeloBeka. Bpems u3mepenus — He Oonee
3 CeKyH/I.

—  26. CripoekThpoBaTh reHEPATOp MavYeK UMITYJILCOB, ciaeayromux ¢ yacrotod 10 I'm. Yacrora
umIyiscoB B maduke 10 kI, ynciio ummynscoB B madke (ot 1 1o 100) Habupaercst Ha mumOax mporpamm-
HOTO IMepeKIIoyuaTess 1 0ToOpaxaeTcs Ha HM(POBBIX UHAUKATOpax. JmuTensHocTh uMiyibca — 10 MKC.

—  27. CripoekTUpoBaTh CYETYHK MOTPEOIIEMOI TEIUIOBOW YHEPTUH.

— 28. CnpoektupoBaTh IEKTPOHHbIE Bechl. DUKCHUPYIOT CHa4yajia Bec Tapbl (OaHKM MOJ cMeTa-
HY WM PACTUTEIFHOE MAacyo0), a 3aT€M YHUCTHIM BeC MPOIYKTA U €r0 CTOUMOCTb.

— 29. Pa3paborats yctpoiicTBo yrpasieHuss CBU-nieusto (4ackl ¢ TaiiMepamu).

— 30. Pa3paborars cBeTOdOp CO BpeMEHEM 3eJICHOTO CBETa, MPOIOPIIHOHATBHBIM HHTEHCUBHO -
CTH JIBIDKEHHS aBTOMOOMIIEH Yepe3 MarucTpaib.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0IuXcsl
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecTieyeHue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. B. . XaproB. MukponpoueccopHble cUCTEMBI: yueOHOoe nocodue ans By30B - M. : Akaje-
mus, 2010. - 352 c. : un. - (Beiciee npodeccronanbHoe oopazoBanre. MHGpopMaTHKa U BEIYUCIUTEIbHAS
TexHuKa). - bubmmorp.: c. 347-348. - ISBN 9785-7695-7028-5 (nanuuue B 6ubmuorexke TYCVYP - 16 3k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. PoxnectBenckuii J[.A. MukpormporeccopHble yCTpoicTBa B CUCTEMax yrpaBieHus: YueOHoe
nocobue. — Tomck: TOMCKHN MEKBY30BCKHI IIEHTP MHUCTaHIIMOHHOTO oOpaszoBanus, 2003. — 130 c. (Ha-
augue B onbamoreke TYCVYP - 96 5k3.)

2. PycanoB B.B., llleenes M.IO. MukpomnporiecCopHble YCTPONUCTBA U CUCTEMBI: PyKOBOACTBO
K BBITIOJIHEHUIO JT1a00paTOPHBIX padoT IS CTYACHTOB CHEHATbHOCTH «[IpOMBIIIITIEHHAS 2TIEKTPOHUKAY. —
Tomck: TYCVYP, 2012. — 23 c. lara obpamienus - 01.05.2018 [OnexTponnsiii pecypc] - Pexum nocryna:
http://edu.tusur.ru/training/publications/865 (nata obpammenus: 27.06.2018).

12.3. YueOHO-MeTOANYECKHE TOCOOHS

12.3.1. Obs3aTe/IbHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. A.B. Illapanos. TIPOEKTUPOBAHWE MUKPOITPOIIECCOPHBLIX YCTPOMCTB: Pyko-
BOJICTBO K BBIITOJTHEHHIO KYpPCOBBIX MpoekToB (B ToM uucie ['TIO) mist crynenToB cnenmanbsHoctd «IIpo-
MBIIICHHAs IeKTpoHuKay. — 2012, 75¢. PekomenaoBaHo k JabopaTopHbiM padotam (51c-65¢). Jlara 06-
pareHust - 01.05.2018 [DneKTpOHHBIHI pecypc] - Pexum JOCTyTa:
http://www.ie.tusur.ru/docs/kp _mpus.zip (nara oopamenus: 27.06.2018).

2. Kob6pun 0. II. Co3nmanme »snekTpuyecKkux cxeM rpadudeckuMm pegaktopom P-CAD
Schematic: Merognueckue ykazaHnus K JadopaTopHoit padore no mucturuinHe « HpopMannoHHbIe TeX-
Honoruu mpoektupoBanus POCx». — 2012. 46 c. (u mpaktmueckux 3aHaTtuid) Jlara oOpaimieHus -
01.05.2018 [DnexTponHbiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/training/publications/2608
(mata obpamenwus: 27.06.2018).

3. Pycanor B.B., llleBenes M.IO. MukpormnporiecCopHble YCTPONCTBA U CUCTEMBI: PyKOBOACTBO
K OpraHu3alyy caMoCTOSTEIbHON padoTel. — Tomck: ToMckHii TOCYIapCTBEHHBI YHUBEPCUTET CHUCTEM
yopasieHus U paguodaekTporuku, 2012, — 91 c¢.Jlara o6pamenus - 01.05.2018 [DaexTponHblid pecypc] -
Pexxum noctyna: http://edu.tusur.ru/training/publications/866 (nata obpamenus: 27.06.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUECKUE MaTepHallbl AJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroImuxcs
W3 YHUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAJIHJIOB MIPEIOCTABIAIOTCS B (hOpMax,
aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAIIHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

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

2. 2. bubmoteka TYCYP JOCTYT CBOOOTHBII (http://lib.tusur.ru/irbis-
new/164r _15/cgiirbis_64.exe?
C21COM=F&I21DBN=LIB EX&P21DBN=LIB&S21FMT=&S21ALL=&Z211D=)

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

4. 4. TIlarentnele  0a3bl, jgoctyn  cBobomublii  https://lib.tusur.ru/ru/resursy/bazy-
dannyh/patentnye-bazy

5. 5. VuuBepcuterckas wuHdpopmarmonHas cuctema POCCUS, moctyn w3 cetu TYCVYP,
https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

13. MaTtepuaibHO-TEXHMYECKOE 00ecnieyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX U MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAI[UU MCIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZI0YHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIISAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI

JlaGopaTopust MUKpOIIPOIIECCOPHBIX YCTPOUCTB U cucteM / JTabopatopus ['TIO

ydeOHast ayTuTOpus JIJIsl TPOBEICHUSI 3aHATHIN MPAKTUYECKOTO THUIIA, YdeOHast ayTuTOpUs IS PO -
BEJICHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayauTOpus Ui MPOBEACHHUS 3aHITHH CEMHHApPCKOTO
THUIIA, TOMEIIEHHE JIJISi KYPCOBOTO MTPOESKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX paboT)

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

Onucanue UMeroIerocs 000py10BaHus:

- JJabopartopubie makeTs (10 mT.);

- MuxkponpoueccopHslii Moaynb «SDK-1.1» (8 mt.);

- Ocmmorpadst (12 mit.);

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

- [lepconanpHbIil KOMTBIOTED (12 TMIT.);

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmMHoe obecnieueHue:

- 7-Zip

— AVR Code Vision 3.31Evaluation

— Mathworks Matlab

— PTC Mathcadl3, 14

13.1.3. MaTepuaJIbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne J1JIs J1adopaTopHbIX padoT
JlaGopaTopust MUKpOIIPOIIECCOPHBIX YCTPOUCTB U cucteM / Jlabopartopus ['TIO
yueOHasi ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI IPAKTUYECKOrO TUIIA, ydeOHas ayaAuTopus JUis Mpo-
BE/ICHUS 3aHATHH Ja0OpaTOPHOro THUMA, ydyeOHas ayIuTOpus AJIs NPOBEIEHHs 3aHATUH CEMHHAPCKOIo
THUIIa, TOMEIEHUE I KypCOBOTO MTPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX padboT)
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634034, Tomckas ob6macts, T. Tomck, Bepmmnauna ynuna, a. 74, 333 ayn.
Ornucanue UMeIIerocs 000pyIOBaHUS:

- JIaboparopusie MakeTs! (10 mt.);

- Mukpornporeccopubiit Moxyib «SDK-1.1» (8 mt.);
- Ocrnorpadst (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 Mathcadl13, 14

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne Il CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTOIB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 ayx.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! kKinacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaioT IOCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OrPAHUYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOYKHOCTSMH 30POBbSI U WHBAIWJIAMHU
OCYILECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIEro U CIEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEeIyCMOTPEHO MCIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
gy yueOHOHM HH(POPMAIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEIOIaBaAHUS I 00YJarOIINXCS
C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOW 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJoBaHa KOMIBIOTEPHOW TEXHUKOW, aymMOTEXHUKOH, BHUJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPETyCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJlaif/la Ha 3KpaHe) MpU MOMOIIY BUCOyBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpMaIui B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOY4EHUs JUIs JIIOJeH ¢ UHBaA-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA
1. ITporpammatop JTAG no3Bossiet:
~ TonbKo MPOrpaMMHUPOBATh MUKPOKOHTPOILIE
~ IIporpaMMHpOBATh U IIPOBOIUTH OTIAJKY
* Mcnions30BaTh NapajlIebHOE BEICOKOBOJIBTHOE MPOrPAMMHUPOBAHHE
~ TomnbKO IIPOCMATPUBATH BHYTPEHHE COZICPIKUMOE perncTpoB MK
2. Yro peanusyeT BO3MOKHOCTH BO3BpaTa U3 MOAIPOrpaMMBbl K OCHOBHOU ITpOrpaMMe:
~ IlpepbiBanus
" Crek
~ IIporpaMMHBIii CUETUHK
i Taiimep
3. CTex B MUKPOKOHTpOJIIEpPE pabOTaET 1O MPUHITUITY:
© mocneHuit IIPUILIE] — IIEPBbIN yIIEeT
© HepBbIii NPHIIET — HOCIICIHUH yIie
i NIEPBBIN IPUILLIET — IEPBBINA YIIEI
" MOCIIeIHMIT PHIIeT — HOCTIEIHUH yIen
4. Nupextusa .include:
~ NPHUCBAMBAET CHMBOJILHOMY HMEHH HEKOTOPOE YHCIIOBOE 3HAUCHHUE
~ yKasbIBaeT acceMOlepy MeCTo OKOHUaHHs (ailia HCXOIHOTO TEKCTa
" [OJICTABIISACT TEKCTOBBII (haiill B TO MECTO IIPOrpaMMbl, T/ie MPOMCXOUT e¢ YIOTpeOIeH e
© 3aIKCHIBACT IIEPEMEHHYIO
5. Kakas komaHga uMeet OONbIIUi MPUOPUTET BBl BEIMOMHUTCA TIepBoil «[lobutHOE U(&)» nmrbo
«ITobutaoe NIIN(|)»:
" ToGutHoe U(&)
~ TTo6utroe UJIH(])
* OJMHAKOBBIH IPHOPHTET
~ Her BepHOro 0TBETA
6. Kakue xomaHipl UMEIOT OOJBIINN IPUOPUTET U BbI BBHINOIHATCS NepBbiMU «IloOuTHOE OTpHULIA-
Hue (~) ¢ Jloruueckum orpumanuem (!)» mudo «Ymuoxenue (*) ¢ lenenuem (/)»:
~ Vmuoxenue (*) ¢ Jlenennem (/)
" TTo6utHOE otpunanue (~) ¢ Jlormueckum otpunianuem (!)
* OMHAKOBBIH IPHOPHTET
* Her BepHOro 0TBETA
7. Uto mpou3oiiieT B MUKPOKOHTPOJLIEPE, €CIIN B PE3ybTaTe BHIIOIHEHUS ONepaliy IpOU301LIe
BBIXOJ1 32 TPaHMULIbI OaiiTa, HarpuUMep, IpU YMHOKEHUH JTUOO0 CI0KEHUH?
~ Veranosurest diar nepenoca (C) B peructpe coCTOSHHS
~ VcranoBuTCs (iar OTpUnaTenbHOro 3uadenus (N) B perucTpe COCTOSHUS
~ C6pocurcs ¢uar noterpamHoro nepesoca (H) B perucTpe cocTosHus
~ IIpousoiizeT 3aBUCAHHE MUKPOKOHTPOJLIEpa
8. Uto mpousoiaeT ¢ mepeMeHHor X B komanae X%=Y?
* 3anumercs mpoueHT oT Y
* Sanmmercs goruueckoe 1
* 3amuIeTcs OCTATOK OT JICICHHs
" 3anmercs Lenas 4acTh OT JCNCHHS
9. Uto OyneT 3amucaHo B iepeMeHHoi X mocine aenenus X = 5/2, ecnu X 1enoe 6€33HakoBOe YHC -
J0
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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 BeimonaHenus oneparun C = (1 << 6) | (1 << 3) |
(1 <<1), eciu B C 6bLIO 3aMMCaHO YHCIIO 7.
0b000100101
~ 0x74
74
0
12. Yro Oyner 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 Oyner 3anucano B nepemMeHHoi PORTA mnocne Boimonnenus onepanun PORTA &= ~ (1
<<35) [ (1 << 1), ecan 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 xox1 GyKBBI «e»
~ 0x0e
0b00000101
iy
15. Kakoii mopsiiok cieioBaHust OObSBICHUN B CTPYKTYpe MporpamMmbl Ha si3bike Cu ?
~ #include , IpepbiBanms { }, Oynukmuu { }, OGBABICHHE TIOGATBHBIX MEPEMEHHBIX, int main() {

}
5
}

~ #include , OGbsBICHNE [TOGATBHEIX EpeMEHHbIX, int main() { }, [IpepsiBanus { }, OyHIKIHH {
~ #include , OGbsBICHNE [TOGATBHEIX HepeMeHHbIX, OyHikuuu { }, [IpepsiBanmst { }, int main() {

" TlpepsiBanms { }, Oynnkiun { }, OObsBIcHHE TIOOATBHBIX MEPEeMEHHbIX, int main() { }, #
include ,
_16. Ykaxkute 3anuch, py HAITKMCAHUKM KOTOPOW MPOU30MIET H3MEHEHHE NepeMenHoi C
// C=0x8A
~ C=0x8A//
/* C = 0x8A*/
“A=C
17. Ykaxxute yciaoBre He OECKOHEUHOTO UK
~ while(5){i++}
for(;;) {i++)
~ while(i) {i++}
" if(i)
18. 3agaun koMmuIsITOpA:
i TpaHcasaus NporpaMMbl, COCTaBICHHOW HA MCXOJHOM SI3bIKE BBICOKOI'O YPOBHsI, B DKBUBAJICHT-
HYIO IPOrpamMMy Ha HU3KOYPOBHEBOM SI3bIKE
) TpaHCJI}II_II/ISI " OTJIaZlKa IMpOrpaMmal, COCTaBJICHHOU Ha HCXOAHOM A3BIKC BBICOKOT'O YPOBH#, B 3K-
BHUBAJICHTHYIO [TPOrPaMMy Ha HU3KOYPOBHEBOM SI3bIKE
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IIpoBepka nmporpammebl, COCTaBIEHHONW HAa UCXOIHOM SI3BIKE BBICOKOI'O YPOBHSI, B SKBUBAICHTHYIO
[IporpamMmy Ha HU3KOYPOBHEBOM SI3BIKE

Tonbko mporpaMMUpOBaHNE MUKPOKOHTPOJLIEPA
19. Yro Oyzner BricTaBiieHO Ha opTy B atmega 16 npu 3armucu PORTB = dig[0]?
* 3HaucHHe yKa3aTesIs, 3amucanHoe B Maccuse dig, o Homepy 0
* 3HaueHHe Yrcna, 3amucanHoe B Maccuse dig, mo Homepy 0
" 3HauCHHE MACCHBA
" Ilopt Gyzet ycranosieH B 0 (GND).
20. Yro mpowusoiiaet npu BeinonHeHn: koman sl PORTB |= (1<<PORTBO) B atmega 16
" Ha BeiBoze PORTBO mosIBUTCS HAIPSKEHHE IMTAHKST MEKPOKOHTPOILIEpa
" Ha nopry PORTB yCTaHOBUTCS BBICOKOE COCTOSIHHE («SIMHUIIA)
) BriBog PORTBO OyneT HacTpoeH Ha BBIXOJ
" Beisog PORTBO Gyzer HACTPOGH Ha BXOJ
21. Yto npowoiiaet npu BeinosHeHUU komanael UDR = PINB B atmega 16
" Ipowsoiizer HacTpoiika ckopocTi UART nepenarunka
* CunTaHHBIE 3HAYCHHS C BOCBMH HOXKEK [IOPTA B JBOMYHOM BHze OymyT 3armcanst B UART Gydep
~ Takast KOMaH/Ia HE MOUICPKUBACTCS
~ CpaBHEHHE EPEMEHHBIX
22. Yro npousoitaer npu BeinoaHeHnH komanapl TCCR2B = (1<<<< CS10) B atmega 16
) Komanna nognepxuBaercst TOJIbKO TaiMepoM 1
~ TIpowusoiiner HACTpOIiKa AenuTens Taitvepa B 1024, 4TO MPUBEIET K YCKOPEHHIO CUeTa TaiiMepa B
1024 paza
~ Ilpousoiier HACTpoliKa AeuTens Taiimepa B 1024, uTo MpHUBENET K 3aMEINICHUIO CUeTa TaiiMepa
B 1024 paza
" CumTaercs 3HAUCHHE TaiiMepa
23. Yro npowusoiiaet npu BeinmoHeHNH KoMauas! if(TIFR & (1<<TOV1)) B atmega 16
* ITpou30iieT BBI30B IPEPHIBAHUS
" IIpoBepka dirara npepbIBaHus TaiiMepa
" IIpomsoiizer c6poc (uara npepsiBanus Taiivepa 1
~ VeranoBka (1ara mpepbIBaHHs
24. Yro mpowusoiiaet npu BeinosHeHnH koman el TIMSK |= (1<<TOIEO0) B atmega 16
* PaspemreHne IpepbIBaHis, KOLIA TAiMep H0CUHUTAeT 10 256
* Pa3pelieHue npepbIBaHis, KOTIa TaiiMep J0CuuTaeT 10 65536
* PaspemreHne IpepbIBaHis 10 COBMAACHHUIO C yPOBHEM 255
* 3anperieHne IPepHIBAHNS
25. Yto npowusoiiaet npu BeinosiHeHUU komanasl UCSRB = 0x08 B atmega 16
i IIpousoiiaer pa3peuenue npuema u nepenaun ganHbix B UART monyne
~ Cpasy BBI30BETCS PEPHIBAHKE OT MPHEMOINEPEIaTIHKA
" Ipu Hanuunu DaHHBIX B Oydepe mpuema / nepenaun UDR HauHeTcs WX mepeiada COITACHO Ha-
CTpOMKam
" CpaBHEHHUE TIEPEMEHHBIX
26. Kakas komaHJa MO3BOJISIET 3a/I€pKaTh JAJIbHEHIIEE BBIMOJHEHUE KOMaH MUKPOIPOrpaMMBbl,
noka He OynyT ornpasieHsl Bce 1anHbie B UART B atmega 16
_ If( |(UCSRA & (1<<RXC)) )
while ( /(UCSRA & (1<<RXC()))
~ while (!( UCSRA & (1<<UDRE)) )
while ( !( UCSRA | (1<<UDRE)) )
27. Yo yBeIMYUT OTHOCUTEIHHOE BpeMsl May3bl MEXKIY MepeayaMu Ul CHHXPOHHU3AIUuu niepea-
BaeMbIx 1aHHbIX B UART B atmega 16
~ Bur USBS B8 peructpe UCSRC
~ Baiitst UBRRL 1 UBRRH, 3ananus CKOpPOCTHU

" Bur UPM1 u UPMO, onpenenstoniie GhyHKIMOHHPOBAHHE CXEM KOHTPOIS U (hOPMHUPOBAHHS UET-
HOCTH

~ Peructp UCSRC
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28. Kakue nactpoiiku momyns ALl mo3BoistT onudpoBare BXOAHOM 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 6611 ycuien B 10 pa3 B atmega 16
~ ADMUX = 0x09
" ADMUX = 0x00|(1<< ADCO)| (1<< ADC1)
~ ADCSRA = 0xCD
- ADMUX =10
30. YcranoBka kakoro Outa mo3Bosnsier HacTpouTh ALl Ha aBTOMaTHUYecKuil mepe3amyck mocie
OKOHYaHUs o1u(pOBKH B atmega 16
"~ ADMUX |= (1<< ADEN)
" ADMUX |= (1<< ADEN)
~ ADMUX |= (1<< ADATE)
~ ADMUX &= (1<< ADATE)

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

1. CoctaBuTh 2 (HyHKIIUM peann3anuu napajieabHoro uarepdeiica. [lepsast 1omKHA BBIBOAUTH B
nopt C mannbie 3 maccuBa char OUT[8], Bropasi cuntsiBath u3 nopta C nanusie B MaccuB char IN[8].
Pa3smep oTnpaBnisieMbIX/TPUHIMAEMBIX JaHHBIX MepeaaeTcs B (DyHKITHH.

2. JlaHa kjaBHaTypa ¢ 8 KHOKaMH, MOAKIIOYEHHBIMH HapsMyro K nmopty A. Hammcate npoueny-
py ompoca ¢ nmporpaMMHoOi (uiabTpanueit apede3ra KOHTAKTOB, BO3Bpallarollias CTaTyc KHOIOK (return
KeyStatus).

3. Hanucatp yHKIMIO, TOTYYAONIYI0 JBOMYHOE YMCJIO Ha BXOA W Bo3Bpaularomas (return Led)
HEOOXOUMBIN KOJI CEMHCETMEHTHOI0 MHAMKAaTopa 1Jid 0ToOpaxeHus uyucia. [IpeobpasoBanue uucen ot
0-9.

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

BriBecTu OykBbI Ha 6 pa3psIHBIA CErMEHTHBIM MHANKATOP. [loAKIoueHe HHANKATOpa K MUKPO -
KOHTPOJUIEPY MIPOU3BOJIbHOE. MOIENb U TUIl CEMUCETMEHTHOTO MHAMKATOpa JII000H.

5. lan maccuB unsigned char X pa3mepa n. OcTaBUTh B MACCUBE YUCIIA, YIOBIETBOPSIONIUE 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. Hanmucath (yHKIMIO, TIOJICYUTHIBAIONIYIO CPEIHEE KBAAPATHIHOE I€]I0r0 MaccuBa unsigned int
X[128] . [IpenBaputensHo OOBSBUB U, MPU HEOOXOAUMOCTH, MHHUIIMATU3UPOBAB MEpeMeHHbIe. MaccuB
MIPE/ICTABIISCT MOTyYeHHBIC 3HaUeHus ¢ 16 paspsaanoit AL

7. Hanmcate mporenypy npeoOpa3oBaHUs KBaJIpaTHOW MaTpUIlbl B MacCUB. 3agaHa Matpuna A
pa3MepHOCThIO N*m. 3anucarh Bce 3JIeMEHTbl MaTpULIbl B OAHOMEPHBIN MaccuB B mocTpo4yHo, HaumHas ¢
koH1a. [lepemennsle int

8. Hamucate mporneaypy npeoOpa3oBaHusi KBaIpaTHONW MaTpUIlbl B MAacCWB. 3ajJiaHa Marpuia A
pa3MepHOCTHIO n*m. 3amucars Bce 3JIEMEHThI MaTPUIbl B OJHOMEPHBIN MaccuB B mo cronbuam, HaunHas
¢ xoHua. [lepemennsie int

9. PesynbTaThl OLIM(PPOBKH Pa3HBbIX HAPSHKEHHM MPEACTABICHBI B BUE MaTpHIIbI SX3 (5 Hampsike-
HUM 10 3 3amepa y KakJ0ro). Yka3aTh B OJHOMEPHOM OTJIEIBHOM MacCuBe X, CpeHEe 3HAUYCHUE KaXKI0ro
HanpspkeHus. 3HaueHus ¢ ALl mpencTaBieHbl B «ChIpoM» HEOOPaOOTaHHOM BH/IE.

10. Pe3ynbTaThl olMPpOBKH pa3HBIX HANPSHKEHUH MpencTaBiIeHbl B BUe MaTpulbl 5x3 (5 Hanps-
KEeHUH 1o 3 3amepa y Kaxk/J0ro). YkazaTb B OJJHOMEPHOM OTAEIbHOM MaccuBe MAX, MakCUMaibHOE 3HA-
YeHHEe KaXJI0To HampspkeHus, a B MaccuBe MIN munumansHoe. 3Hauenus ¢ ALl npeacTtaBieHsl B «Chl-
pOM» HEOOpabOTaHHOM BUJIE.

11. Hantucatp pyHKIMIO, pa30UBaOIIyI0 §8-3HAYHOE YKMCIIO HA OT/IEIbHbIE 3HAKU U 3allucaTh B Mac-
cuB. Hampumep, uucno K = 87654321 = > mpeobpa3zyeM B maccuB, y kotoporo X[0]=8, X[1]=7,
X[2]=6... X[7]=1. Ilpeanonaras UCIOIH30BaTh (PYHKIUIO JJIS BBIBOJA HA 83HAUHBIM CEMHCETMEHTHBIN
JUCIUIEeH Juce.
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12. Harucatp ¢ynkuuio, npuHumaromyio Ha Bxoa ASCII xox nmudp m Bo3Bpamaiomnyro (return
Znak) ASCII kox crienmanbHBIX cUMBOJIOB. [Ipeanomnaras UCHoab30BaTh (YHKIUIO IS IPeoOpa3oBaHuUs
U BbIBoAa nH(popmanmu B rpaduueckux LCD unnukaropax. Maccus unsigned char Chisla[] = {“17, “27,
€37, 47 <5767, <77, <87, 97, <07}, Maccus unsigned char Znak[] = {“!”, “@”, “#”, “$”, “%”, “*”,
“&”, K4, )Y Tlpumep: « 1y => !

13. Hanmcarp yHKIMIO, KOTOpas JOJDKHA J00aBIsATh K MaccuBy K (TpeacTaBisomeMy 4uco,
pa3buroe Ha oTnenbHble 3HaKM), 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 => nobGaBnsiem koxm cumBoia => X[3]=48.
ASCII kon 0 =48, 1=49, 2=50, 3=51.... 9=57.

14. Hanmucath GyHKIMIO, B KOTOPOM MPOMCXOIUT HEMPEPHIBHOE CUUTHIBAHUE JAHHBIX C TIOCIIEI0-
BarenbHOTO HHTEp(detica UART B nepemennyro unsigned char BUF. O6HOBIeHHE 1aHHBIX B IEPEMEHHOM
BUF npoucxomut ¢ ycranosiaenueMm uara unsigned char FLAG. Ecnu B mochlike BCTpeUYaeTCs YUCIIO
0xCO (END), To co crnemyrolero 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 Betpetutces unciao 0xCO (END) 3amenuts ero ayms uucinamu (0xDB, 0xDC).
Ecnu npu xonuposanuu Berperurcs yucio ESC (0xDB) — uucnamu (0xDB, 0xDD). (Peanuzamus npo-
tokona oomena SLIP) IIpumep: BUF[64] = {0xAA, 0xBB, 0xC0, 0xCC ...} => DATA[256]= {0xAA,
0xBB, 0xDB, 0xDC, 0xCC ...}

. Apudpmetrnueckue onepanun B Cu. Onucanue, mpumMepbl, 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(){};Omucanue, mpuMepbl, 0COOCHHOCTH

. CtpykTypa nporpaMmsl Ha si3bike Cu

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

11. ITpumep Matpuubl

12. Onucanue GyHKIUI-00pabOTYMKOB NMpEephIBAHUI

O 00 1NN B W —

14.1.3. Tembl KOHTPOJILHBIX PadoT

Bormpocsr k koHTposibHOM padoTte Ne 1

1. CocTaBuTh IporpamMmy peaju3aliy NnapaielnbHOro uHtepdeiica, koropas OyaeT BHIBOIUTH B
nopt C nannbie u3 Mmaccuba char BUF[10]

2. laHa kjnaBuaTypa ¢ 8 KHOIIKaMH, IOAKJIIOYEHHBIMU HANpsAMYHO K nopty A. Hanmcate BapuaHT
IpOrpaMMbl PUIBTpaLu Apede3ra KOHTAKTOB.

3. Hanucarp (hyHKIMIO, TOACYUTHIBAIOLIYIO CpEeHEE KBaJpaTUYHOE Iiesoro maccusa. [IpenBapu-
TEJIbHO OOBSIBUB U, IIPU HEOOXOIUMOCTH, UHUIHMAIM3UPOBAB IepeMEHHbIE. MacCuB MpeCTaBiIsIeT MOJy-
yeHHbIC 3HaueHus ¢ AL

4. an maccuB X pa3mepa n. OcTaBUTh B MAaCCHBE YHUCIIA, YIOBIETBOPSIOLINE YCIOBUIO

min < X[i] < max, He yI0BJIETBOPSIOIINE YAAIUTh, CIBUHYB OCTABILIUECS.

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

5. Han maccuB X[] = “1,2,3.,4,5”, npencrasnstomuii coboit ASCII xox uudp. YcraHOBUTH TOUKY B
cotoM paspsze (Mexay 3 u 4), 3anucaB MOJIy4€HHBIN pe3yabTraT 00paTtHo B MaccuB. Ko Touku — 46.

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

6. 3ajana marpuiia A pa3MepHOCTBIO n*m. 3amucaTh BCE 2JIEMEHTHI MAaTPHIIBI B OTHOMEPHBINA Mac-
cuB B, Haunnas ¢ xonna. [lepemennsie int

7. Pe3ynbTaThl OM(PPOBKU Pa3HbIX HANPSHKEHUH MpeICcTaBIeHbl B BUe MaTpulbl Sx3 (5 Hampsbke-
HUH 10 3 3amepa y KakJoro). Yka3aTb B OJHOMEPHOM OT/IEJIBHOM MaccuBe X, CpeHEE 3HAUCHUE KaXKIOro
HanpspkeHus. 3Hauenus ¢ ALIL mpencraBieHbl B CIpOM BUJE.

8. Onmcarhs (pyHKIMIO, pa30MBAIOLIYIO YHCIIO HA OT/JENbHbIC 3HaKHU M 3amucath B MaccuB. Hanpu-
Mmep, K =156, D=0. = > npeobpazyem B maccuB X[0]=1, X[1]=5, X[2]=6

9. Onmcars (yHKIHUIO, KOTOpast 10JbKHA 100aBisATh K MaccuBy K (ImpeacrapisiomiemMy 4uciio, pas-
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outoe Ha oTaenbHbIe 3HaKK), cipaBa ASCII xox nudpsr D (D — nenoyncieHHoe 3HaUeHUE B AUANa3oHe
0-9. Hanpumep, D=0. maccus X[0]=1, X[1]=5, X[2]=6 => nobaBnsiem kon cumBosia => X[3]=48. ASCII
xon 0 =48, 1=49, 2=50, 3=51.... 9=57.

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

11. IIpoucxoauT HEMpPEPHIBHOE CUYMTHIBAHUE JAHHBIX ¢ mocienoBarensHoro narepdeiica UART B
nepemennyto BUF. O6noBnenue npoucxomur ¢ ycranoninenueM ¢uara FLAG. Eciu B mocsuike BcTpeya-
ercs END (umcmo 0xC0), To co ciemyromiero yucia HaunHath nucath B MaccuB DATA, 1o Tex mop, moka
cHoBa He Bcrpetutcss END (uncio 0xCO0). (Ipotokon SLIP)

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

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

OcCHOBHBIE BapUaHThI APXUTEKTYPbI U CTPYKTYPHI CII0KHBIX YCTPOMCTB

Knaccudukanus coBpeMeHHbBIX MHUKPOIIPOLIECCOPOB U MUKPOKOHTPOJLIEPOB MO (PYHKIIMOHAIBHO-
My IPU3HAKY

OO611iee onucanre Ipouecca NPOEeKTUPOBAHUS MOJYIIBHBIX CUCTEM

Knaccugukanus MeToauK NPOEKTUPOBAHUS SJIEKTPOHHBIX CXEM

Ob6nacTy NpUMEHEHMSI CIIELUATU3UPOBAHHBIX HHTETPAJIBHBIX CXEM

Knaccugukanus coBpeMeHHbIX MUKPOIPOLIECCOPOB M MUKPOKOHTPOJIIEPOB MO (PYHKIIMOHAIBHO-
My MPU3HAKY

Ob1ee onucaHue npouecca NPOeKTUPOBAHUS MOTYIIBHBIX CUCTEM

Knaccudukanus MeToank NpoeKTUPOBAHUSI SJIEKTPOHHBIX CXEM

OO6nacTu NpUMEHEHUS CIIeUATN3UPOBAHHBIX HHTETPATIbHBIX CXEM

ApudmeTruecKkre 1 JOTHIECKUE Onepariiu

Omneparopsl cpaBHEHUS

X0n0BbIE KOHCTPYKIIMHU

CrpykTypa nporpaMMsl

OObsiBNIEHNE TEPEMEHHBIX

14.1.5. TeMmbl MHAMBUIYAJIbHBIX 3aJaHUI

NunuBunyanbHoe 3amganue Nel. Pa3pa®oTka cxembl 3JIEKTpUUECKOW MPUHIMUIIMAIBHON B IMPO-
IPaMMHOM KOMIUIEKCE CKBO3HOTO ITPOEKTUPOBAHUS NI€YATHBIX I1JIaT

WNunuBuayansHoe 3amanue Ne2. Pa3paboTka M TpacCHpOBKa MEUATHOM IJIaThl B MPOTPAMMHOM
KOMILIEKCE CKBO3HOIO TPOEKTUPOBAHMS IEYATHBIX ILIAT

NunuBunyansHoe 3ananue Ne3. M3ydyeHune KOHTYpPOB MEUaTHOW IUIAThI, OKOH, AMAJIEKTPUUECKHUX
0appepoB U KpEIekKHbIX OTBEPCTUH B MPOTPAMMHOM KOMILJIEKCE CKBO3HOTO MPOEKTUPOBAHUS MEYATHBIX
1aT

14.1.6. Tembl fOMAIIHUX 3aJaHAN

OCHOBHBIE BapHaHTBI APXUTEKTYPHI U CTPYKTYPHI CIOKHBIX YCTPOUCTB

Knaccudukarms coBpeMeHHBIX MHUKPOIIPOILIECCOPOB M MUKPOKOHTPOILIEPOB MO (DYHKITMOHATHHO-
MY MPU3HAKY

O01ee onucanue MpoIecca MPOESKTUPOBAHUS MOTYIBHBIX CUCTEM

Knaccudukarys MeTonuk mpoeKTUPOBAHUS AIEKTPOHHBIX CXEM

OO6nacTi MpUMEHEHHS CTICIIUATHN3UPOBAHHBIX HHTETPAIBHBIX CXEM

Tunossie KOHGUTYpPAITUA MUKPOITPOIIECCOPHBIX CUCTEM

OCHOBHBIE 3TaMnbl MPOLETYPbl TPOSKTUPOBAHUS KOMILJIEKCHOTO MPOEKTA

CpencTBa MpOEKTUPOBAHUS U METO/BI ABTOHOMHOM OTJIAJKW amlmapaTHBIX CPEICTB MUKPOIPOIIEC-
COpPHBIX CUCTEM

0O0630p cpeacTB pa3pabOTKH U OTIAJTKHA MPOTPAMMHOTO 00eCTIeueHUs

OTnaguvKe U CUMYISITOPBI

[IpoToTHIHBIE MIIATHI

OTnagoyHble MOHUTOPBI

Me30HUHHAS] TEXHOJIOTHS
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CxeMHbIe IMYIISATOPBI

WHTerpupoBaHHbIe cpebl pa3paboTKH

IIporpammatopsl

Jlornueckue aHanu3aTopsl

BerpoenHble B MEKPOIIPOIIECCOPHI CPEICTBA OTIA KU

Apudmernueckre 1 JOrMYeCKue oOnepaum

Oneparopsl cpaBHEHUS

XO0[0BbIE€ KOHCTPYKIIMHT

CrpykTypa nporpaMmsl

OObsiBIIEHUE TEPEMEHHBIX

Haruuk Temneparypsl DS18B20. IIpotokon oOMeHa, UCIIOIB30BAHUE BCTPOCHHOM OMOIMOTEKH Ha
asbike C.

3HakoreHepupyoomue aucried. [Ipotokon oOMeHa, UCTONb30BaHUE BCTPOCHHON OMOIMOTEKH Ha
asbike C.

Perne, KOHTaKTOPBI, THBEPTOPHI [T YIIPABICHHS IPUBOAAMHU

14.1.7. Bonipocsl AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
. Apudpmetnueckue onepannu B Cu. Onucanue, mpumMepsl, 0COOEHHOCTH
. Oneparops! cpaBHeHUs. Onucanue, NpUMepbl, 0COOEHHOCTH
. Jlornueckue onepanuu. Onucanue, NpuMepbl, 0COOEHHOCTU
. if(){}else{}; Onucanue, npuMepsl, 0COOCHHOCTHU
. while(){}; Onucanue, mpumepsl, 0COOCHHOCTH
. for(;;){} ;Onucanue, mpumepsl, 0COOEHHOCTH
. switch(){};Omucanue, mpumepsl, 0COOCHHOCTH
. CtpykTypa nporpaMmsl Ha si3bike Cu
. Hanbonee yacto ncnonb3yemple TUIIBI JaHHBIX. Pa3MepHOCTD, IPUMEDHI.
10. IIpumep maccuBa
11. [Ipumep maTpuiisl
12. Onucanue GyHKIUI-00paObOTYMKOB NPEphIBAHUI

O 00 1N DN K W —

14.1.8. Tembl 1a00paTOpHBIX padoT
MonenupoBanue padboTel MEKpOKOoHTpoJuiepa AVR ¢ nmomompio cumynstopa VMLAB
MopnenupoBanue pabotsl Mukpokontposiepa AVR ¢ nmomomipio cumynaropa PROTEUS VSM

14.1.9. Tembl KypCcOBBIX NPOEKTOB / KypCOBBIX padoT

CripoeKkTHpoBaTh MHOTOKaHAJIBHYIO CUCTEMY PETYJIIMPOBaHUs TEMIEPATyphl B Teruile. Bxitovaer
BOCEMb JaTYMKOB TEMIIEpaTypbl U HarpeBareseil. 3HaYeHUEe CTaOMIM3UPYEMOM TeMIlepaTypsl 3a/1aeTcsl B
nuamnasone ot 10 mo 40 ¥ C. MHnukamus BRIXOAHBIX CUTHAJIOB HAa BKIIFOUEHHE HArpeBareseil — ¢ moMo-
IbI0 JTMHEHKU cBeTonuozoB. Ha mudpoBoe Tabno BbIBECTH Temmeparypy o0beKkTa, HOMEp KOTOpOro Ha-
OpaH Ha MPOrpaMMHOM MepeKIIoYaTeie.

CripoeKTHpOBaTh U3MEPUTEND YAaCTOThI CETH C TOUHOCTBIO JI0 IE€CATHIX JI0JIEH repua Ipu BpEMEHU
u3MepeHus He Gosiee oJ1HOM ceKyHbl. MIHpopmanust qomkHa 1y0nupoBaThcs Ha BBIHOCHOM Tabjo, CBSI3b
C KOTOPBIM OCYHIECTBIIETCS C IOMOILBIO TPEXITPOBOAHOM JINHUU CBSI3H.

Pa3zpaborath ycTpoOHCTBO OXpaHHOHM curHanmu3anuu. Yuciao oxpaHseMbIX OOBEKTOB — 10 64.
VYCTpoHCTBO TOKHO COXPAHATH CBOIO PabOTOCIIOCOOHOCTh MPU BBHIKIIOUEHHUH ceTH. [Ipu HakaTuu KHOM-
KU «3arpoc» Ha HU(pOBbIe HHANKATOPHI MOCIIEI0BATEIbLHO BHIBOJITCS HOMEpa OOBEKTOB, B KOTOPHIX BO3-
Hukai cursan «Tpesoray.

CripoekTHpoBaTh YCTPONCTBO KOHTPOJII MHTEHCUBHOCTH JBIKEHHUS depe3 mocT. [lo 3ampocy
BHEIIIHET0 YCTPOMCTBA BBIBOJUT Ha IU(PPOBBIE MHIMKATOPHI Yac MUK U KOJMYECTBO aBTOMOOMIIEH, Ipo-
HIeJIIINX Yepe3 MOCT B 3TOT Yac.

CrpoeKkTHpoBaTh YCTPONCTBO YNPaBICHHUS 3BOHKOM Ha 3aHATHSA. J[OJKHO peann30oBaTh PEAbHYIO
CETKY pacHHCaHMsl IIKOJIbHBIX 3BOHKOB, MHAUKAIIUIO TEKYIIETO BPEMEHH.

CripoekTHpoBaTh YCTPOUCTBO JJIsl U3MEPEHUS MOTPeOIsIeMOo 3JIEKTPOIHEPTHH B JIH0O0H ceTH mo-
ctosiHHOTO ToKa (70 10 000 xkBTY).

Pa3paboTtath yachl 3JI€KTPOHHBIE CO 3BYKOBBIM CHTHAJIOM.

PazpaboTath mu¢poBoii aBTOMOOHIBHBIN CIIUIOMETP (TPH ACCATUYHBIX pa3psia).
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Yacrora UMITyIHCOB Ha BBIXOJIE TeHepaTopa B repmax oT 1 1o 99 nomxHa ObITh paBHA YHCTY Ha
IIPOrpaMMHOM IepeKIoyaTese U 0To0paxkaTbcsi Ha HUGPOBBIX MHANKATOpax. JIUTENbHOCTh UMITYIHCOB
— 100 mkec.

CrpoekTupoBaTh U3MEPHUTENIb YaCTOThI BpallleHUus poTopa asuratens. Juamazon uameperus (100
—10000 06/mun). UMIynnbcHBIN JaT4uK BeIpabaThiBaeT 96 UMITYIbCOB 3a KXl 000poT. Bpems uzme-
peHus — He 6oJiee Tpex 000pOTOB POTOpA.

Pa3paboTtath 31eKTpOHHOE YCTPOMCTBO ynpaBieHus HHKyOaTopoM. TOUHOCTD 3alaHUs U CTAOMIIH -
3aruu Temrepatypsl — 0,1 7 C. Uepes kaxaplii 9ac 00eCIeuynuTh U3MEHEHHUE TTOJ0XKCHHS SHI] TyTEM T10-
Bopota Ha 457 . Ilpemycmorpers IHM(POBYIO HHIUKAIMIO TemmnepaTypbl. s aHamoro-mugpoBoro
npeoOpa3oBaHus CUTHaIa UCII0JIb30BaTh METO/I ABYXTAKTHOTO HHTEIPUPOBAHUSI.

CrpoeKkTrpoBaTh MHOTOKAaHAIBHYIO CUCTEMY PETYIMPOBAHUS TEMIIEPATYPHI B TEIIHUIlE. BritodaeT
YyeThlpe JaTdyuKa TeMIepaTypbl W HarpeBaress. 3HaueHUEe CTaOWIM3UPYyeMON TeMmIepaTypbl 3aJaeTcs B
muana3one ot 10 qo 40 ¥ C. Muaukanus BEIXOJHBIX CUTHAJIOB Ha BKIIIOYEHHE HArpeBaTelieil ¢ MOMOIIBI0
JUHEeNKU cBeToanoaoB. s aHanoro-uudpoBoro mpeodpa3oBaHUsl UCHOIb30BaTh METO]| JABYXTaKTHOTO
WHTETPUPOBAHUSL.

Pa3paboTaTh AJIEKTPOHHBIN TaiMep ¢ MHIMKAITUEH B PEKUME OOpPaTHOTO CUeTa YCTAaHOBJICHHOTO
BPEMEHH B YacaX U MUHYTaX. B TedeHue 3aJaHHOTO BPEMEHHOTO OTPE3Ka TOJIKEH ObITh BKIIFOYEH HCIION -
HUTEJIBHBIN 3JIEMEHT (3apsSHOE YCTPOMCTRO).

CrpoeKkTupoBaTh YCTPOWCTBO KOHTPOJISI MHTEHCUBHOCTHU JBMKCHHSI aBTOMOOWJICH MO aBTOMAarwu-
ctpanu. Ha nudpoBble MHAUKATOPHI BBIBOAUTCS TEKYIIEE BpPEMs M KOJIMYECTBO aBTOMOOWIIEH, MpolIes-
[IMX Yepe3 MarucTpaib ¢ Hadyana CyToK.

Pa3paboTaTh yCTpONCTBO OXpaHHOW CHUTHAJIM3AIMK KBAPTHP OIHOTO IMOIbE37a MHOTOITAKHOTO
noma. Yucio oxpaHsieMbIX 00bEKTOB — 10 16.

CripoeKkTHpoBaTh IIaXMaTHBIE SJIEKTPOHHBIE Yachl AJIsl OMUI-TypHUpA.

CrpoeKkTupoBaTh yCTPOMCTBO yMpaBieHHs T'yJKOM Ha 3aBoje. [|0DKHO peamu3oBaTh peabHYIO
CETKYy pacHucaHus CMEH, 00€/IeHHBIX EPEPHIBOB, MHAMKAIIMIO TEKYIIETO BPEMEHH.

CrpoeKkTHpOBaTh MIEKTPOHHBIE BeChl. DUKCUPYIOT BEC U CTOUMOCTH pac(hacoBaHHOW MOPITUU TPO-
IyKTa.

CrpoekTrpoBaTh U3MEPUTENTh YaCTOTHI MyJbca YeloBeka. Bpems m3mepeHuss — He Oosee 3 ce-
KYH/I.

CrpoekTupoBaTh FeHEPATOP MaueK UMITYJIbCOB, clieayronux ¢ yactoroi 10 I'. Yacrora ummysnb-
coB B mauke 10 k[, uncmo ummynscoB B madke (ot 1 mo 100) HaGupaeTcs Ha 1uMOax MPOTPaMMHOTO
MIEPEKITIoUaTess ¥ 0ToOpaxaeTcst Ha MU(GPOBBIX HHAUKATOpax. JmurensHoCcTh uMityibca — 10 MKc.

CrnpoekTupoBaTh CUSTUYMK MOTPEOIAEMOM TETIIOBOI YHEPTHUH.

CrpoeKkTHpoBaTh JICKTPOHHBIC Bechl. DUKCUPYIOT CHavaja Bec Taphl (0aHKH TOJ CMETaHy WU
pPacTUTEIHLHOE MACJIO), a 3aTEM YUCTHIN BEC MPOIYKTA U €r0 CTOMMOCTb.

Pazpaborats ycTpotictBo ynpasineHuss CBU-nieusto (4ackl ¢ TaimMepamu).

Pa3paboraTth cBeTOQOp CO BpeMEHEM 3€JIEHOT0 CBETa, MPOMOPIHMOHATLHBIM HHTEHCUBHOCTH JIBU-
JKEHHSI aBTOMOOMIIEH Yepe3 MarucTpaib.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTSAMU
3A0POBbH U HHBAJIHI0B
I[JISI JiuI ¢ OrpaHNM4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_[€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pPOBbA U MHBAJIUJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[Tpeumy1eCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBaHme 1Mo BOIpocaMm K 3aueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa
3peHU OIIPOC IO TEPMUHAM (MHAMBHYaTbHO)
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C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMU UCXOS U3 COCTOSTHUSI
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS JO-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS ACCHCTCHTOM 3a/IaHUS BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMsl Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 00y4arommxcs MpeayCcMaTpUBAETCs OCTYTI -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPEIyCMaTpUBAET MpeAocTaBiIeHne nHpopManuu B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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