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[IpakTryeckue 3aHATUA 2 6 6 14 4acoB

B T.4. B (hopMe nMpaKkTHIECKOi 1 2 3 4acoB
MOATOTOBKH
JlaGopaTopHbie 3aHITHS 8 8 16 4acoB
B T.4. B )OpM€ NMPAKTHUECKOU 3 3 4acoB
MOATOTOBKH
KypcoBoii npoekt 2 2 4acoB
CamocrositenpHas padbora 26 18 47 34 125  yacoB
KoHTponbHbIE pabOThI 2 2 4acoB
IloaroroBka u cmada pK3aMeHa 4 9 13 JacoB
OO0mmas TpyJI0€MKOCTh 36 36 72 36 180  yacoB
(BKJIIOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 5 3.e.
@DopMBbI TPOMEKYTOUHOM aTTeCTaIs CemecTtp Konunuectso
OK3aMeH 3
KoHTponbHbIe pabOThI 3 1
Kypcosoii npoekt 4
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. llenpro Kypca SBISETCS M3yUYCHUE MPUHIIUIIOB MOCTPOCHUS U Pa3pabOTKU KOMIIJIEKCHBIX
Mukpotnpoueccopusix cuctem (MIIC) cuioBoil 3IEKTPOHUKU, OCOOCHHOCTEH pacUETOB H
MPOEKTUPOBAHUS DJIEKTPOHHBIX CUCTEM YIPABICHUS HAa UX OCHOBE M 3HAKOMCTBO C OTJIAJOYHBIMU
CpeICcTBaMU MUKPOIIPOLIECCOPHBIX YCTPOMCTB.

1.2. 3agauy AUCHUILIUHBI

1. ®opmMupoBaHUE CTIOCOOHOCTH MPOEKTHUPOBATH YCTPOUCTBA, MPUOOPHI M CUCTEMBI DJICKTPOHHOM
TEXHUKH C ydyeToM 3aaaHHbIX TpeboBanuii (T3), pa3zpabaTbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO
nokymenTanuio (KJ[) B cOOTBETCTBUM ¢ METOAMYECKMMH W HOPMATHBHBIMU TPEOOBAHUSIMH.

2. 3HaKOMCTBO CO BCEMHU 3TarlaMH NMPOECKTHUPOBAHUS U Pa3pabOTKHU SJIEKTPOHHOTO U3AEIUA:
pa3paboTka u pacuet nmapametrpoB cxeMbl B SCADA, pa3Boaka mHOorocioriHoi BY mnaTel mom peanbHbI
Tex mnpoiiecc, 3D npoekTupoBaHue Kopiyca, JI00bIX PaIuaTOPOB OXJIAKICHUS U 3JIEMEHTOB IIe4aTHOU
IJ1aThl, JOPMHUPOBAHNE KOMILJIEKTa KOHCTPYKTOPCKON JOKYMEHTALMH JAJi U3TOTOBJICHHUS U MOHTaxa,
pa3dpaboTka mporpamMMmbl g MHUKPOKOHTpoJjjepa Ha s3bike C, mMoaenupoBaHuUEe pabOThI
MHUKPOTPOTPaMMBbl.

3. PazpabatbIBaTh U pa3BOJUThH CUJIOBBIE U HH(DOPMAIIMOHHBIE MHOTOCIIONHBIE TIEYaTHbIE TUIATHI C
y4e€TOM KOPIIYyCHPOBAHUS B CHUCTEMaX CKBO3HOIO MPOEKTHUPOBAHUS yPOBHS MAaTEPUHCKOM IIATHI
HOYyTOYyKA.

4. Tlomy4uTh HaBBIKK MPOBEICHUS KOMIUIEKCHOU OTIaaku U TectupoBanus MIIC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yacts O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb quctuiuine: Moayss npodecCHoHaIbHON MOATOTOBKY (major).

Nunexc quctummmunsl: 51.B.01.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
NHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. Cnocoben
CaMOCTOSTEIIEHO
pa3zpabaThIBaTh MOJIETHU
UCCIIETYEMBIX
IIPOLIECCOB,
AIIEKTPOHHBIX CXEM,
nprOOPOB U YCTPOUCTB
AIEKTPOHHOW TEXHUKHU

[1K-1.1. 3naeT ocHOBHBIE
¢dakThl, 6a30BBIC KOHIICTIITUH,
MIPUHIIATIBI, MOJICITU ¥ METOJIbI
B 00JIaCTU CHIIOBBIX IICIICH;
WUCTOYHUKHU CTaH/IAPTOB B
o0macTsax
AJIEKTPOOE30MACTHOCT U U
KOMMYHHKAITHOHHBIX
MIPOTOKOJIOB; COBPEMEHHBIC
0a30BbIC TEXHOJIOTUHU
PSIMOTO ITU(POBOTO
yIpaBICHUS

3HaeT KaK pacCUNTHIBATH, TPOECKTUPOBATD,
KOHCTPYHUPOBATh MUKPOIIPOIIECCOPHBIC U
KOMITBIOTEPHBIE CUCTEMBI, YCTPONUCTBA U
U371eMs Ha UX OCHOBE C HCIIOJIb30BAHUEM
SCADA cuctem cKBO3HOT'O IPOEKTUPOBAHUS

[TK-1.2. YmeeT npoBOAUTH
UMUTAIOHHOE
MOJIEJTUPOBAHNUE YCTPONCTB
CUJIOBOM BJIEKTPOHHUKHU HA
coBpemeHHbIXx CAIIP Tuma
«Spice»; MpOU3BOINUTH
HacTPOMKY MPOrpaMMHOTO
obecrieueHnsI BEpXHETO
YPOBHS; TIOJIb30BaTHCS
CpelICTBaMHU U3MEPEHHUS
MoKa3aTesiel KauecTBa
AIIEKTPOIHEPTUU

YMeeT npoBOAUTH UMUTALIMOHHOE
MOJIETTMPOBAaHUE B COBPEMEHHBIX MPOrpamMmax
CKBO3HOTrO nipoektupoBanus SCADa st
MIPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS
AIIEKTPOHHBIX CXEM B CJIOKHBIX KOMIUIEKCHBIX
MUKPOIIPOIIECCOPHBIX CUCTEMAX

IIK-1.3. Bnageet
uHpOpMaIneil 0 TeHICHIIUIX
U MEPCIeKTUBAX Pa3BUTHS
COBPEMECHHBIX H
UHCTPYMEHTAJILHBIX CPEJICTB
JUTSL PEUICHUS IPAKTUYCCKUX U
oO0IIIeHAYYHBIX 3a]1a4 B
00/1aCTH CHIIOBOM
AIICKTPOHUKHU

Bnazgeer paznuuHbIMM COBPEMEHHBIMU
nakeTaMH MPUKIIAJHBIX POTPaMM s
IPOEKTUPOBAHHUS, KOHCTPYHUPOBAHUS U
pacyeToB JIEKTPOHHBIX CXEM COAEP KAILUX
MHUKPOIIPOLIECCOPHI 1 MUKPOKOHTPOJIIIEPHI
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[TK-4. Cniocoben [1K-4.1. Haet meTozsI 3HaeT TUMOBBIE CXEMHBIC PEIICHUS TSt

pa3palaTbIiBaTh noadopa, U3yuyeHHUs U aHaK3a | IPOCKTUPOBAHUSI MUKPOITPOLIECCOPHBIX U
3¢ (deKTUBHBIE JUTEPATYPHBIX M MATEHTHBIX |KOMIBIOTEPHBIX CUCTEM B (pOpMHpYyET
AJTOPUTMBI PEIICHUS HMCTOYHHUKOB KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTAIIH
chopMyTHPOBAHHBIX Ha U3JIeJIue C yYeTOM MaTEHTOB.
3a/1a4 € UCIOJIb30BaHUEM | [[K-4.2. VmeeT YMmeet hopmMupoBaTh TEXHUUECKOE 3a/1aHHE
COBPEMCHHBIX A3bIKOB | aHaIM3UpPOBATh COCTOSTHUE Ha pa3pabOTKy AJIEKTPOHHBIX YCTPOMCTB C
[pOrpaMMHUpPOBAHUSA M | HayYHOTEXHUYECKON MHKPOTIPOLIECCOPHBIM U
obecrieunBaTh UX poOJIeMBbI IyTeM Moaoopa, MUKPOKOHTPOJUIEPHBIM YIIPABIEHUEM JJISI
HPOTPaMMHYO W3y4YCHMS U aHAIIN3a peIIeHus] HayIHO-TEXHHYECKOU MPOOIEMEI.
peanm3anuio JIATEPATYPHBIX U MATEHTHBIX

HMCTOYHHKOB

[1K-4.3. Bnaneer HaBbikamu | Brnazneer HaBbIKaMu IPOBEICHUS

aHaJn3a COCTOSIHUS KOMILIEKCHOM 0Tiaku U TectupoBanust MIIC

HAay4YHOTEXHUYECKOMH

npoOIeMbl myTeM noaoopa,
U3yYEHUs U aHaJIu3a
JUTEPATYyPHBIX U MATEHTHBIX
UCTOYHUKOB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.

Pacnipenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH

Cemectpsl
Bunbl yueOHO nesTeNbHOCTH Beero 4
4acoB |1 cemectp|2 cemecTp|3 cemecTp
CEMECTp
KonTakTHas ayauropHas padora 42 10 14 16 2
o0yuarommxcsi ¢ npenojaBartejeM, Bcero
JIek1IMOHHBIE 3aHATUA 8 8
[TpakTHueckue 3aHITHS 14 2 6 6
JlaGopaTopHblie 3aHATHS 16 8 8
KypcoBoit npoekT 2 2
KoHTponbHbIE paboThI 2 2
CamocTrosiTesibHAsi padoTa 00y4aIMxcs, B 125 26 18 47 34
T.4. KOHTAKTHasl BHeayIUTOPHas padoTa
o0yuarommxcsi ¢ npemnojaBartejeM, Bcero
BrinosiHeHHE TBOPYECKOTO 3a1aHUS 10 8 2
[TonroroBKa K TECTUPOBAHUIO 35 18 4 13
[ToaroToBka k 1abopaTopHOii paboTe, HAITMCAHUE 14 8 6
oTyeTa
BrinmonHeHne npakTHYecKoro 3a/1aHus 4 4
[ToaroToBka K KOHTPOJIBHOM paboTe 28 28
Hanucanue otyera no KypcoBOMy MpPOEKTY 34 34
HoaroroBka u caavya 3ayera 4 4
ITonroToBKa U cAava YK3aMeHA 9 9
Oo0wmas TpynoeMmkocth (B yacax)| 180 36 36 72 36
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Oo0mas TpynoemMkocTh (B 3.e.)|

5

1

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO paszzienaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B

tabymue 5.1.

Ta6muma 5.1 — Pazens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem)
JAUCHUITIIMHBI

Jlek.
3aH.,
q

[Ipak.
3aH., 4

JIao.
pao.

Kypc.
mp.

Cam.
pao.,

q

Bcero
yacos (0e3
HK3aMEHa)

dopmMmupyemsbie
KOMITETCHIINH

1 cemecTp

1 I[IporpaMMHBII KOMILIEKC KJlacca
EDA, npeaHa3zHayeHHbIHN 17151
pa3paboTKH MEKTPUIECKUX CXEM U
MEYATHBIX TUIAT.

[IK-1, TIK-4

2 Pa3zpaboTka OMOIMOTEK AIIEMEHTOB
U UX QyTIPUHTOB

TIK-1, [TK-4

3 Pa3paboTka 31eKTpUYECKUX U
MPUHIIUIIAATBHBIX CXEM C
HECKOJIbKUMHU JINCTAMU

[IK-1, TIK-4

4 PacueT BOJIHOBBIX COIIPOTUBIIEHUI
MIPOBOJIHUKOB (MMIIEAAHC) TSt
MHOTOCJHOMHBIX BY nedarHsIX miart

[IK-1, TIK-4

5 IIpoekTrpOBaHNE MHOTOCIOMHBIX
BY neyatHbIX M1aT 1OJ KOHKPETHBIN
TEX MPOLECC C YUYETOM MPABUII
TPacCUPOBKH

TIK-1, [TK-4

6 Kimaccudukanms
MHKPOIIPOIIECCOPOB, BAPHAHTHI
aApXUTEKTYPHI, 00IIast CTPYKTypa U
NPUHIUIB QYHKITUOHUPOBAHHS
YCTPOMCTB M CUCTEM

IIK-1, TIK-4

7 KoMIUIsITOPBI U CUMYJISTOPBI,
MIPUHIIUATIBI OTJIAJIKHA U TIOUCKA
ornboK

[IK-1, TIK-4

8 IloakmroueHne u ynpaBJICHUE
nepudepuitHpIMU yCTPOMCTBAMHU C
MUKpPOKOHTpOJUIEpa (IaTYMKU
U3MEepeHUs PU3NYECKUX BETUYHH,
JIBUTATEIH, BHIKJIIOYATEIN)

TIK-1, [TK-4

Hroro 3a CEMCCTP

26

36

9 IIpumep pa3paboTku
MUKPOIIPOLIECCOPHBIX CUCTEM HA
npumepe Altium Designer

18

32

TIK-1, [TK-4

Hroro 3a CEMCCTP

18

32

10 Kypcogoii np. - npumep
BBITIOJTHEHUS

20

28

TIK-1, [TK-4
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11 IlporpammupoBanue - - 8 - 27 35 [IK-1, TIK-4
MUKPOIIPOLIECCOPHBIX CUCTEM C
MOAYJIBHON apXUTEKTYpPOU

Hroro 3a cemectp| 0 6 8 0 47 61

4 cemecTp

12 KypcoBoii mpoekT - - - 2 34 36 [IK-1, I[IK-4

Hroro 3a cemectp| 0 0 0 2 34 36

Uroro| 8 14 16 2 125 165

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIUILIMHBEI (B T.4. TI0 JICKIUSIM)

HasBanwus paznenos (Tem)
JUCITUTLTUHBI

Copnep:xanue pa3aenoB (TeM)
JUCIUIUTAHEI (B T.4. TIO JICKIUSIM)

TpynoemkocTs
(JIeKIIMOHHBIE
3aHATHUSA), U

dopMupyemeie
KOMIIETEHIIUU

1 cemecTp

1 ITporpaMMHBII KOMILIEKC
knacca EDA,
MpeIHa3HAYEHHbIN 1S
pa3pabOTKH IEKTPUIECKUX
CXEM U MEeYaTHBIX IUIaT.

JleMOHCTpaIusi OCHOBHBIX
Bo3MOxkHOCTEH SCADa cructemsi -
Altium Designer ais pa3paboTkw,
MIPOEKTUPOBAHUS [T€YATHBIX I1JIaT.
CoBpeMEHHBIN TEXHUYECKHI MPOLIECC
M3TOTOBJICHUSI MHOTOCJIOMHBIX

nevyaTHbIX To1at (MIIIT). OcobenHocTn

MIPOSKTUPOBAHUS BEICOKOCKOPOCTHBIX
JUHHH ITepeIauu TaHHbIX
(DDR2,3;Ethernet;USB2,3), ux

pacueta, 0COOEHHOCTEH PACIIOIOKCHHS

npoBogHukoB Ha MIIIIL.

IIK-1, TIK-4

Hroro 1

2 Pa3paboTtka OUOINOTEK
AIIEMEHTOB U UX (DYTIIPUHTOB

Cosnmanne YI'O niieMeHTOB:
PE3UCTOPOB, KOHJEHCATOPOB,
MHUKPOCXEM U JIPYTUX HIEMEHTOB.

Co3nanue coOCTBEHHBIX (DYTIIPUHTOB U

3arpy3ka rotossix: SOIC, BGA u
BBIBOJIHBIX DJIEMEHTOB.

Coznanne 3D Mozaenu 37eMEeHTOB U
3arpy3Ka roTOBBIX.

Ces3b YI'O u pyrnpunTa.

TK-1, [TK-4

Htoro 1
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3 Pa3zpabotka
SJIEKTPHUYCCKUX U
MPUHIUIIHAJIBHBIX CXEM C
HECKOJIbBKUMU JINCTaMHAU

Co3zanue mpoeKTa U CXEMHBIX
JIOKYMEHTOB.

OdopmieHne CXeMHBIX TOKYMEHTOB.
W3meHeHune aTpuOyToB TOKyMEHTA.
[TonkitoueHue BHYTPEHHUX U
BHEITHUX OMOIMOTEK.

Pa3menienne KOMIOHEHTOB Ha I10J1€
CXEMHOI'0 JOKYMEHTA.

Pa3memenue nuHUM rpynmnoBou CBs3H
(mmH).

Peanuzanus snekTpuuecKux CBI3EH.
Pa3memnenue Ha cxeme nopToB
MATAHUS U UMEH LETEH.

Pa3memenue qupeKTus.

[TpricBO€HNE TO3UIIMOHHBIX
0003HaYEeHUH.

Komnunsinyst mpoekTa v npoBepka Ha
OINOKH

TK-1, [TK-4

Htoro

4 PacyeT BOTHOBBIX
COITPOTUBIICHUI
MIPOBOJAHHUKOB (MMITEAHC)
111 MHOTOoCcIOMHBIX BU
MeYaTHBIX IJIaT

Ornpenenenrie MUKPOIMOIOCKA.
JusnexTpuieckue NpoHUIIAEMOCTH
pa3IMYHBIX MAaTEPUAJIOB B
MHOTOCIIOMHBIX IICYATHBIX IJIaTax.
[Ipumepsl pacueTa BOTHOBOTO
conpotusienus 50 Om u 100 Om nnst
TuddepeHIaIbHbIX TUHAN U
OJIMHOYHBIX MTPOBOJIHUKOB TOJT
KOHKPETHBIN TEX MPOLIECC
MHOTOCJIOMHOM MeYaTHOM MIaThI.

IIK-1, TIK-4

Hroro

5 IlpoexTupoBanue
MHOrocioiHsix BU
MEYaTHBIX IUIAT MO
KOHKPETHBIN TEX MPOIECC C
Y4eTOM MpaBUJl TPACCUPOBKU

Co3naHue KOHCTPYKTHUBA
MHOT'OCJIOMHOW M€YaTHOM IJIaTHhI.
YcTaHoBKa NpaBUil MPOEKTUPOBAHUS
0J1 KOHKPETHBIN TeX MpoIiecc.
Pa3menienue KOMIOHEHTOB Ha IUIATe.
WuTepakTuBHAs U aBTOMAaTHYECKas
TpaccUpOBKa IPOBOJIHUKOB,

. TUHUTH.

Pabota ¢ moauronamu, HaJMUCIMHU,
menkorpadue.

Nmmnopt 3D kopnyca uznenus u 3D
3JIEMEHTOB I€YaTHOM IJIaThI.
ABTOMaTH4YeCcKasi MpOBEPKaA MO
BHeceHHBIM TpaBuiiam (DRC).
['enepanus makeTa TOKyMEHTOB AJIs
W3TOTOBJICHHS] U MOHTaXa.

IIK-1, TIK-4

Hroro
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6 Knaccugukarus OcHOBHbBIE BapUAHTBI APXUTEKTYPbI U [IK-1, I[1IK-4
MHUKPOIPOIIECCOPOB, CTPYKTYPHI CIIOKHBIX YCTPOMCTB.
BapUAHTHI APXUTCKTYPBI, Knaccudukanus coBpeMeHHBIX
o0ImIast CTpyKTypa u MHUKpPOIIPOLIECCOPOB U
TIPUHITATIBI MUKPOKOHTPOJUIEPOB 110
(GYHKITMOHUPOBAHHUS (YHKIIMOHATTLHOMY TIPU3HAKY.
YCTPOICTB U CUCTEM O61ee onucanue nporecca
MPOSKTUPOBAHUS MOAYJIBHBIX CHCTEM.
Krnaccudukanus MeTouk
MPOSKTUPOBAHUS AJICKTPOHHBIX CXEM.
O6uacTu npuMeHeHUs
CICIUAIM3UPOBAHHBIX HHTETPATHHBIX
CXEM.
Hroro
7 KoMnumistopsl 1 Tunossle KOHPUTYpanun [IK-1, I[IK-4
CUMYJISITOPBI, TPUHIIUITBI MUKPOIIPOIIECCOPHBIX CUCTEM.
OTJIIAJKHU ¥ MOUCKa OUO0K | OCHOBHBIE ATAIBI MPOIEAYPHI
MPOEKTUPOBAHUS KOMITJIEKCHOTO
MPOEKTA.
CpenctBa MPOEKTUPOBAHUS U METOIbI
ABTOHOMHOM OTJIAJIKU anmapaTHBIX
CPEICTB MUKPOIIPOLIECCOPHBIX CUCTEM.
00630p cpencTB pa3pabOTKH U OTIATKA
MPOrPaMMHOTO O0ECTICUeHUSI.
OTNagYvKu ¥ CUMYJISTOPBI.
[IpoTOTHUIIHBIE MIIATHI.
OTnagouHbie MOHUTOPBI.
Me3oHuHHAs TEXHOJIOTHSI.
CxeMHBIE IMYIISATOPHI.
HuTerpupoBaHHbIe Cpelibl pa3paboTKU.
[TporpaMmMatopsl.
Jlorudeckuie aHaIU3aTOPBI.
BcetpoenHbie B MEKPOITPOLIECCOPHI
CpEeIICTBA OTIAKH.
Hroro
8 IMonknroueHue u [TprumMepbl MOAKIIOYEHUS U IIK-1, IIK-4
yIpaBlieHUE yrpaBiieHue nepudepuitHbIMU
nepudepuitHEIMU YCTPOMCTBaAMU ¢ MUKPOKOHTPOJIIEpA
YCTPOUCTBaMU C (maTunku u3MepeHus: HU3NIECKUX
MUKPOKOHTpOJIepa BEJIMYMH, IBUTATENN, BBIKIIOYATENH,
(maTuyuku U3MEpeHUs GPS/TJIOHAC npuemnuuku, Bluetooth
bu3NYECKUX BENYHH, IpUEeMO/TIepeIaTIUKH, PAJAH0 MOJEMBI
JBUTATENH, BHIKJIIOYATENIM)  |IIPOMBIIIEHHOTO HE JUIIEH3UPYEMOTO
nuamnaszona yactot 400-800MI'1 )
Hroro
Hroro 3a cemectp
2 cemecTp
9 IIpumep pa3paboTKu Pazpabotka uznenus [IK-1, TIK-4
MUKPOTIPOIIECCOPHBIX

cucteM Ha mpumepe Altium
Designer

Hroro
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Hroro 3a cemectp -
3 cemecTp
10 KypcoBoii mp. - nmpumep | KypcoBoii npoekt. paz6op 3a1aHuii - IIK-1, TIK-4
BBIITOJIHEHUSA Hroro -
11 IlporpammupoBanue [Tpumepsl MUKpOTTpOTpaMM J1JIst - [IK-1, TTK-4
MHUKPOIPOLIECCOPHBIX MHUKPOITPOLIECCOPHBIX CUCTEM
CHUCTEM C MOJYJIbHOM
ApXUTEKTYPO Hroro )
Hroro 3a cemectp -
4 cemecTp
12 KypcoBoit mpoeKT [Tpuem kypcoBoii paboThI - [IK-1, TTK-4
Hroro -
Hroro 3a cemectp -
Hroro 8

5.3. KonTposbHbie padoThl

Bupl KOHTPOJIBHBIX PA0OT M Yachl HA KOHTPOJIbHBIC paOOTHI MPUBEICHBI B Ta0HIIE 5.3.
Ta6ymma 5.3 — KoHTposbHbIE pabOThI

No .. | Bupl KOHTpPOJIBHBIX padboT TpynoemkocTh, 4 dopmupyeMbIe KOMIIETEHIIMT
3 cemecTp
1 |K0HTp0JILHa51 pabora 2 [IK-1, TIK-4
Hroro 3a cemectp 2
HUrtoro 2
5.4. JlabopaTopHbIe 3aHATHUSA
HaunmeHnoBanue nabopaTopHbIX paboT rpuBeeHo B Tadnure 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX padboT
Haspanus paznenos (Tem) HaumenoBanue 1abopaTopHbIX dopmupyemsbie
JUCIUILTAHBI pabot Tpynoemxocts, 4 KOMIIETEHITUH
2 cemecTp
9 Ilpumep pazpaboTKu Pacuer BotHOBOTO 8 [1K-1, TTK-4
MUKPOIIPOILIECCOPHBIX CUCTEM Ha | CONPOTUBIICHUS (MMIIEHIAHCA)
npumepe Altium Designer LEIIEeN MTeYaTHOM IIaThI
Hroro 8
Hroro 3a cemectp 8
3 cemecTp
11 IlporpammupoBaHue Pa3zpaboTka MuUKpoIIporpaMm 8 I1K-1, TIK-4
MUKPOIIPOIIECCOPHBIX CUCTEM C |71 MUKPOIIPOLIECCOPHBIX
MOAYJBHON apXUTEKTYpOu CUCTEM
Hroro 8
Hroro 3a cemectp 8
Hroro 16
5.5. lIpakTnyeckue 3aHATHS (CEMUHAPBI)
HanMeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B TabmuIe 5.5.
Tabnuia 5.5 — HauMeHoBaHUE MPAKTUYECKUX 3aHITHIA (CEMUHAPOB)
Hazpanus paznenos (tem) HaumeHoBaHMe mpakTHUECKUX T dopmupyembie
TUCIAILINHBL 3aHATUH (CEMUHAPOB) PYAOCMKOCTR, | KOMIIETEHIINHU

1 cemecTp
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4 PacueT BOJIHOBBIX Br160p THIIa MHOTOCIIONHOMN 2 [IK-1, TIK-4
COINPOTHUBIICHUI NPOBOAHUKOB  |BY nmewaTHOM matel 1ist
(uMmenaHc) U1t MHOTOCIIOMHBIX | KOHKPETHOTO MPOU3BOJICTBA U
BY neyarHbIx miaT pacyeT NpOBOTHUKOB C
KOHTPOJIEM BOJTHOBOT'O
COTPOTHUBIICHUS
Hroro 2
Hroro 3a cemectp 2
2 cemecTp
9 IIpumep pa3paboTKH TpaccupoBKa 1e4yaTHOM IUIaThI 6 [1K-1, TTIK-4
MHUKPOITPOLIECCOPHBIX CUCTEM Ha |C UCHOJIb30BaHUEM
npumepe Altium Designer paccYMTaHHBIX TAPAMETPOB
IIPOBOJIHUKOB M MPaBUII
Htoro 6
Uroro 3a cemectp 6
3 cemecTp
10 Kypcogoii np. - npumep cllaya KypcoBOu 6 [IK-1, I[IK-4
BBITIOJIHEHUS HUtoro 6
Uroro 3a cemectp 6
Hroro 14

5.6. KypcoBoii npoekT

ConeprxaHue caMOCTOATENbHOM paboThI U €€ TPYI0EMKOCTb, a TAK)Ke GOPMHUPYEMbIe KOMIIETEHIIH
B PaMKax BBIIIOJHEHHUSI KypCOBOT'O MPOEKTa MPEACTaBICHbI B TabuIe 5.6.

Tabnuua 5.6 — CopeprkaHue caMOCTOSATENBHOM pabOTHl U €€ TPYJOEMKOCTh B paMKax BBHIITOJTHEHHS
KypCOBOI'O IPOEKTa

CogepxaHue caMOCTOSTETHbHON pabOTHI B paMKax dopmupyembie
TpynoemMKocTs, 4
BBITIOJTHEHHS KyPCOBOTO MTPOEKTa KOMIIETEHIINHI
4 cemecTp
3anuTa NpoeKTOB 2 [1K-1, TIK-4
Wroro 3a cemectp 2
Hroro 2

IIpumepHas TemaTHKa KypCOBBIX IIPOEKTOB:

1.

CrnpoexkTupoBaTh MHOTOKAHAJbHYIO CUCTEMY PEryJIMpOBaHUs TeMIepaTypbl B TEIUIMIE.
BxnrodaeT BoceMb JAaTUYMKOB TEMIIEpaTypbl U HarpeBaTeneil. 3HaueHHEe CTaOUIU3UPYyeMoit
Temieparypsl 3ajgaetca B auamna3zone ot 10 go 40 [JC. Unaukauus BbIXOJHBIX CUTHAJIOB Ha
BKJIIOUEHHUE HarpeBaTesield — ¢ TIOMOIIIbIO IMHEHKH cBeToAnoA0B. Ha mudpoBoe Tab10 BEIBECTH
TeMIepaTypy o0beKTa, HOMEP KOTOPOro HabpaH Ha MPOrPaMMHOM MEpEeKIoYaTere.

. CHpOCKTI/IpOBaTB HU3MEPUTCIIb HaCTOThI CETU C TOYHOCTBIO JO ACCATBIX JoJen repua npu

BpEMEHH U3MepeHHs He Oosee oaHOW cexkyHabl. MHpopmanusa nomkHa AyOaupoBaThes Ha
BBIHOCHOM Ta0J10, CBSI3b C KOTOPBIM OCYIIECTBIISIETCS C MOMOIIBIO TPEXIPOBOIHOMN JTMHUU
CBSI3H.

. Pa3paboTtarb ycTpoiicTBO 0XpaHHOW CUTHamu3auuu. YUcio oxpaHseMbIX 00bEeKTOB — 10 64.

YCTpoHCTBO AOKHO COXPaHATh CBOIO pabOTOCIOCOOHOCTH NMpHU BBIKIIOUEHUHU ceTH. [lpu
Ha)KaTUU KHOIKH «3ampocy Ha IU(POBbIE MHAUKATOPHI [TOCIE0BATEIBHO BBIBOSATCSI HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ cUrHai « Tpesoray.

CnpoeKkTupoBaTh YCTPOMCTBO KOHTPOJIS MHTEHCUBHOCTH JBUYKEHHUs uepe3 MocT. [lo 3ampocy
BHEIIHEr0 YCTPOMCTBAa BBIBOAUT Ha HUGPPOBBIE MHAUKATOPHl Yac MUK U KOJIUYECTBO
aBTOMOOWJIEH, MPOUIEIIINX Yepe3 MOCT B 3TOT dac.

. CHpOGKTI/IpOBaTB yCTpOﬁCTBO YIIpaBJICHUA 3BOHKOM Ha 3aHATHUA. I[OJ'DKHO pe€ain3oBaThb

pEAJIbHYI0 CETKY PaCIMCAHMs IIKOJIBHBIX 3BOHKOB, MHAMKALMIO TEKYILErO BPEMEHH.
CrpoeKkTHupoBaTh YCTPOHUCTBO JUIsl H3MEPEHUs MOTPEOIIEMO 3JIEKTPOIHEPTHH B J1000H ceTn
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23.
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noctostHHOTO ToKa (110 10 000 kBTu).
PazpaboTtaTh 4ackl 2JIEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.

. Paszpaborats nudgpoBoii aBTOMOOMIIbHBIN CIUAOMETD (TPH IECATUYHBIX pa3psaa).
. HacToTa uMITy;IbCOB Ha BBIXOJI€ TeHEpaTopa B reprax ot 1 10 99 nomxHa ObITH paBHA YUCITY HA

MPOrpaMMHOM MepeKitouaTesie ¥ 0Toopaxkarbcsi Ha HUGPOBBIX UHAUKATOpaAX. IuTenbHOCTH
nmnyJsibcoB — 100 Mxkc.

CrnpoekTupoBaTh U3MEPUTENb YaCTOTHI BpalleHUs: poTopa ABurartens. Jluana3oH u3MepeHus
(100—10000 06/Mun). UMy IbCHBIN AaTYMK BhIpadaThiBacT 96 UMITYILCOB 3a KaX bl 00OPOT.
Bpewmst u3mepenuss — He 6oiiee Tpex 000poTOB poTopa.

Pa3zpaboTaTh 3JI€KTPOHHOE YCTPOMCTBO yIHpaBieHUsS HHKyOaTopoMm. TOYHOCTH 3aJjaHUsi U
crabunuzanuu temnepatypel — 0,1 [1C. Yepes3 kaxaplii yac o0ecneyuTh M3MEHEHUE
MOJIOKEHUS sull myTeM moBopota Ha 45[01. IlpenycmoTpeTs nuppoBYyH HWHIUKAIUIO
temneparypsl. s aHanoro-uudpoBoro npeodpazoBaHHs CUTHaja HCIOJIb30BaTh METOJ
JIBYXTAaKTHOTO MHTETPUPOBAHMUS.

CropoekTupoBaTh MHOTOKAHAJbHYI0 CHCTEMY pPEryJHpOBaHHUS TEeMIEpaTypbl B TEILIHILE.
BxiroyaeTr yeTblpe naTyuMka TeMIlepaTypbl W HarpeBaTelss. 3HaueHHUE CTAOMIM3UpyeMoil
Temneparypsl 3agaerca B guana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHE HArpeBarTejie ¢ MOMOINBIO JIMHEHKU CBEeTOAMOM0B. [ aHamoro-uudpoBoro
npeoOpa3oBaHus UCIOIB30BATh METO/ IBYXTaAKTHOI'O HHTETPUPOBAHUSI.

Pa3zpaboTaTh 37€KTPOHHBIN TaliMep ¢ MHIUKAIIMEH B PEKUME OOPATHOTO CueTa yCTAaHOBJICHHOTO
BpPEMEHH B yacax W MUHYTax. B TeueHue 3aJaHHOrO BPEMEHHOI'0 OTpE3Ka JOJIKEH ObITh
BKJIIOUEH MCTIOJIHUTENbHBIN 3IEMEHT (3apsiIHOE YCTPOHCTBO).

CopoexTupoBaTh yCTPOWCTBO KOHTPOJISI MHTEHCUBHOCTU JABM)KEHHS aBTOMOOuUIEil Mo
aBTomaructpainu. Ha nudpoBbsie HHAUKATOPHI BBIBOJUTCS TEKYylLIe€e BpeMs U KOJIHYECTBO
aBTOMOOWIIEH, IPOIIEIINX Yepe3 MarucTpallb ¢ Hauyaja CyTOK.

Pa3paboTrath ycTpOHCTBO OXpaHHOW CUTHAIM3AIMKA KBAPTHP OJHOTO MOBE3/1a MHOTOATAKHOTO
noma. Yucino oxpaHseMbix 00beKTOB — 110 16.

CrpoeKkTHpoBaTh IaXMaTHbIE 3JIEKTPOHHBIE Yachl AJis OJIUL-TYpHHpA.

CrnpoekTUpoBaTh YCTPOUCTBO YIIPABICHUA I'YJIKOM Ha 3aBojie. JlOJKHO peain30BaTh pEeaIbHYIO
CETKYy pacHuCaHMs CMEH, OO€CHHBIX MEPEPhIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CrnpoeKTUpOBaTh JIEKTPOHHBIE BeChbl. DUKCUPYIOT BEC M CTOUMOCTH pachacoBaHHON MOPIIMHU
MPOJYKTa.

CrpoeKTUpOBaTh U3MEPUTENTh YaCTOTHI MyJIbca deoBeka. Bpems nuamepenus — He 6onee 3
CEKYH/]I.

CrpoeKTUpoBaTh TeHEpaTOp MayeKk UMIYJIbCOB, ciaeayrouux ¢ yactotod 10 I'm. Yacrtora
uMIyJibcoB B mauke 10 kI, uncio ummynbcoB B mauke (ot 1 mo 100) HaGupaercs Ha nmumoOax
MPOrpaMMHOTO MepeKIYaTeNst U 0ToOpakaeTcss Ha HUGPOBBIX UHAMKATOpaX. JIuTeaIbHOCTh
nmnyJsibca — 10 MKc.

CrnpoeKkTHpoBaTh CYETYHK MOTPEOIAEMOI TETIIOBOM YHEPTHUH.

CrpoeKkTupoBaTh 3JIEKTPOHHbIE Bechl. DUKCUPYIOT CHavalla Bec Taphl (0aHKU MO/ CMETaHy WU
pacTUTEIHbHOE MACIIO), a 3aT€M YHCTHII BeC MPOIYKTa U €r0 CTOUMOCTb.

Pa3pabotats ycrpoiicTBo ynpasinenus CBU-meubto (4ackl ¢ TaliMepaMH).

Pa3zpaborars cBeToop cO BpeMEHEM 3€JI€HOIr0 CBETa, MPONOPLHUOHATBHBIM HHTEHCUBHOCTH
JBUKEHHSI aBTOMOOUJIEH yepe3 MarucTpaib.

5.7. CamocTosiTesibHas padoTa

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tabnure 5.7.
Tabnuia 5.7 — Buabl caMoCTOSITENIbHOM paboThI, TPYA0EMKOCTh B (hOopMHUpyeMble KOMIETCHIIMH

Bunbr
Ha3Banus pasnenos (Tem) . | Tpynoemkocts, | @opmupyemseie DopMbl
CaMOCTOSITEIbHOU
JUCHUTUINHBI q KOMIIETEHLINU KOHTPOJIA
paboThI
1 cemecTp
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1 [IporpammHbIi Beinonnenue 2 [TK-1, [IK-4 TBopueckoe
KoMIuiekc kinacca EDA, TBOPYECKOTO 33IaHUs 3a/1aHKE
IpeIiHasHA9CHHBIN JUIA IToaroroBka x 2 IIK-1, IIK-4 TectupoBanue
paspaboTku TECTUPOBAHUIO
ANEKTPUUECKUX CXEM U
[IEYaTHBIX I11AT. Hroro
2 Pazpabotka 6ubnmuotexk |IlonroroBka k ITK-1, TTK-4 TectupoBanue
AJIEMEHTOB M UX TECTUPOBAHUIO
yrnpunTOB Hroro 2
3 Pazpabotka [ToaroroBka K 2 [1K-1, IIK-4 | TecrupoBanue
ANEKTPUUECKUX U TECTUPOBAHUIO
MPUHIMITHATIBHBIX CXEM C
HSCKOHLKHMH JTUCTAaMU Hroro 2
4 PacyeT BOJIHOBBIX IToaroroBka x 2 IIK-1, IIK-4 TectupoBanue
COTIPOTUBIICHUH TECTUPOBAHUIO
IPOBOJHMKOB (MMIIENAHC) | BpIoiHeHHE 2 IIK-1, I[IK-4 TBopueckoe
IJ1s1 MHOTOCIIOMHBIX BY TBOPYECKOI'0 3aJaHUI 3aJIaHUE
MeYaTHBIX TIIaT Utoro 4
5 IlpoexTupoBanue [ToaroroBka k 2 I1K-1, TIK-4 TectupoBanue
MHOTrocHoiHBIX BY TECTUPOBAHUIO
MeYaTHBIX TUTAT MOJ]
KOHKPETHBIN TE€X MPOIIECC
C y4eTOM TpaBuI Hroro 2
TPaCCUPOBKHU
6 Knaccudukanus [ToaroroBka x 2 [1K-1, TIK-4 TectupoBanue
MHUKPOIPOLIECCOPOB, TECTUPOBAHUIO
BapHAHTHI APXUTEKTYPHI,
o011ast CTpyKTypa u
MIPUHIIUATIBI Uroro 2
(GYHKITMOHUPOBAHUS
YCTPOWCTB U CUCTEM
7 KoMnuiisiTopsl 1 IToaroroeka k 2 [1K-1, TIK-4 TectupoBanue
CUMYJISITOPBI, IPUHIUIB | TECTHPOBAHUIO
OTJIAJIKH M ITIOMCKA OLINOOK HUrtoro 2
8 [logkarouenue u Brinonnenune 4 IIK-1, IIK-4 TBopueckoe
yIpaBjieHUE TBOPYECKOTO 33JIaHUS 3a/1aHKe
nepupepuitHpIMU
YCTPOMCTBaMHU C [ToaroroBka k 4 [1K-1, TIK-4 TectupoBanue
MUKPOKOHTpOJIIIEpa TECTUPOBAHUIO
(IaTYMKU U3MEPECHUS
bu3NYECKUX BETUYHH, Hroro 8
JIBUTATEJIH, BBIKITFOYATCIIH )

Hroro 3a cemectp 26

2 cemecTp
12
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9 [Ipumep pa3paboTku IToaroroBka k 8 [TK-1, [IK-4 JlaboparopHas
MUKPOIIPOLIECCOPHBIX nabopaTopHOI pabora
CHUCTEM Ha IIpUMepe pabote, HarMcaHue
Altium Designer oTyeTa
Brinonnenue 4 I1K-1, TIK-4 [IpakTuueckoe
MIPAKTUIECKOTO 3aJaHue
3a/laHus
IToaroroBka k 4 IIK-1, IIK-4 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 2 [K-1, TTIK-4 TBopueckoe
TBOPUYECKOI'0 3aJJaHUs 3a/laHue
Hroro 18
Hroro 3a cemectp 18
[ToaroroBka u cnaua 4
3ayeTa
3 cemecTp
10 KypcoBoii np. - npumep |Iloaroroska k 14 ITK-1, IIK-4 KoHnTponbHas
BBITIOJTHEHUS KOHTPOJILHOM paboTe pabota
IToaroroBka k 6 IIK-1, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 20
11 IlporpammupoBanue IToaroroska k 14 ITK-1, IIK-4 KoHnTponbHas
MHUKpPOIIPOLIECCOPHBIX KOHTPOJILHOM paboTe pabora
CUCTEM C MOAYJIbHOMN IToaroroBka k 7 IIK-1, IIK-4 TectupoBanue
ApXUTCKTYpOH TECTUPOBAHUIO
[Toarororka k 6 ITK-1, TIK-4 JlaGopaTopHas
nabopaTopHOH paborta
paboTe, HalMCaHNUE
oTyeTa
Hroro 27
Hroro 3a cemectp 47
IToaroroBka u cmava 9 DOK3aMeH
HK3aMeHa
4 cemecTp
12 KypcoBoil npoexT Hamnmcanue oryera no 34 [TK-1, [IK-4 Kypcosoiu
KypCOBOMY IIPOEKTY npoekt, OTuer
10 KYpCOBOMY
IIPOEKTY
Hroro 34
Hroro 3a cemectp 34
Hroro 138

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEMBIX IPH U3YYEHUH AUCHHUILINHBI,

H BU]10B y'leﬁHOﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B TabymIie 5.8.

Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI
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Bunel yueOHOI nesTeNbHOCTH
dopmupyemble
Jlek. | Ilpak. | JIa6. | Kypc. | Cam. DopMBI KOHTPOJIA
KOMIICTCHITIH
3aH. | 3aH. | paO. mp. pao.
[K-1 + + + + + |KonTposbHas pabota, KypcoBoii mpoexr,
JlaGopatopHnas pabora, OT4eT no
KypcoBOMY IIpoeKTy, [IpakTnueckoe
3ajaHue, TBopueckoe 3aaHue,
TectupoBanue, Jk3aMeH
I1K-4 + + + + +  |KontposbHas padota, KypcoBoii mpoexT,
Jlaboparopnas pabota, OT4eT 110
KypcoBOMY IpoeKTy, [IpakTuueckoe
3ajaHue, TBopueckoe 3aaHue,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4arouxcst
PeitTuHroBasi cuctemMa He UCIOIb3YETCS
7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. BBeneHne B METOJONOTHIO CHCTEMO- M CXEMOTEXHUYECKOTO TIPOSKTUPOBAHUS SJIEKTPOHHBIX U
PaZModIIEKTPOHHBIX CpeCTB: YueOHoe mocodue i OakanaBpuaTa, CrielaauTeTa 1 Maructparypsl / H.
H. Kpusun - 2020. 250 c. [DnexTpoHHBIU pecypc]: — Pexum npocrtymna:
https://edu.tusur.ru/publications/9376.

2. MeToioorusl CUCTEMOTEXHUYECKOTO MPOCKTUPOBAHUS DJIEKTPOHHBIX U PaJHOAIEKTPOHHBIX
cpencTB (B ABYX YacTAX): YueOHoe mocobue i OakanaBpuara, crenuanuTeTa u Maructpatypst / H. H.
Kpusun - 2022. 589 <c¢. [DnexTpoHHBU pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/10141.

3. B. f. XapToB. MUKpOIIPOIIECCOPHBIE CUCTEMBI: YueOHOE mocodue st By30B - M. : Akanemus,
2010. - 352 c. : un. - (Beicmee npodeccuonanbHoe obpazoBanue. MHpopmMaTuka U BEIYUCIUTENbHASL
TeXHHUKA). - bubnuorp.: c. 347-348. - ISBN 9785-7695-7028-5 (nanuuue B 6ubauorexke TYCVYP - 16
9K3.).

4. Altium designer. Solidworks [TekcT] : yaeOHOE OcoOue Mo mpakTUdeckum 3ausaTusm / J1. B.
O3zepxuH ; Muno6puayku Poccun (M.), Tomckuii rocyapcTBEeHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U
panuosnexktpoHuku (Tomck). - Tomck : U3n-Bo TYCVYPa, 2017. - 280 ¢ : puc., Tabmn. s1. ont. nuck (CD-
ROM). - bubmmorp.: c. 275-276. - ISBN 978-5-86889-764-1 (nanmuue B 6udnnoreke TYCVYP - 10 7k3.).

5. JlomatkuH, Anekcanap BukropoBuu. IIpoekTupoBaHue meyaTHBIX IUIaT B cucteme Altium
Designer [DnekTpoHHBIN pecypc] : yueOHOe mocobdue s mpakTHiaeckux 3anstuii / A. B. JlonaTkuH ;
pen., xynox. JI. A. MoBYaH. - 2-€ u3/., UCIp. U JOT. - DIEKTPOH. TekcToBbIe naH. - M. : JIMK Ilpecc,
2017. - on-line : 1B. ui1., puc., Tabdi. - bubmuorp.: c. 16. - ISBN 978-5-97060-509-7 : b. 11. [ DneKTpOHHBI
pecypc]: — Pexxum poctyma: https://e.lanbook.com/reader/book/97334/#2.

7.2. lonoTHMTEIbHAS JIUTEPATypa

1. PoxxnectBenckuii [[.A. MukpomnpoieccopHble yCTPOMCTBA B CUCTEMax YIpaBieHus: Y4ueOHoe
nocobue. — Tomck: ToOMCKUIT MEXBY30BCKHH IIEHTP AUCTAaHIIHMOHHOTO oOpazoBanus, 2003. — 130 c.
(manmmuune B oubnmoreke TYCVYP - 96 3k3.).

2. PycanoB B.B., llleBenes M.IO. MukpormnpoiieccopHble YCTPOMCTBA U CUCTEMBI: PyKOBOJICTBO K
BBITIOJIHEHHUIO JTA0OPATOPHBIX PabOT IS CTYIEHTOB crielinaibHOCTH «[IpOoMBIIIIEHHAS DIEKTPOHUKAY. —
Tomck: TYCVYP, 2012. — 23 c¢. [DnexkTpoHHBIH pecypc]: — Pexum pgocrtymna:
http://edu.tusur.ru/training/publications/865.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI
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1. Altium Designer. SolidWorks. Yacte 1. PazpaboTtka anemenTHOM 0a3bl: COOPHUK MPAKTHUECKUX
3aJlaHul 1O MPOEKTUpOBaHMIO nevyaTHbIX y310B POC / [I. B. O3epkun - 2012. 66 c. [D1eKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/1556.

2. Altium Designer. SolidWorks. Yacts 2. CxemoTexHHYecKkoe npoekTtupoBaHue: COOpHHUK
MPAaKTUYECKUX 3aJJaHUN 1O MPOEKTUPOBaHUIO medaTHbIX y310B POC / JI. B. Ozepkun - 2012. 50 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1554.

3. Altium Designer. SolidWorks. Yacte 3. Tomomoruueckoe mpoektupoBanue: COOpHUK
MPAaKTUYECKUX 3aJJaHUN 1O MPOEKTUPOBaHUIO medaTHbIX y310B POC / JI. B. Ozepkun - 2012. 95 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/1558.

4. NuTtepdeiichl MUKPOIIPOIIECCOPHBIX CUCTEM: MeTOoAMYEeCKHE YKa3aHUs JUIsl CAMOCTOSATEIIbHOM
paboTHl cTyaeHTaMm Bcex ¢opMm oOydeHHs TexHumdyeckux crnenuanpHocteit / O. B. Kununa, A. A.
JopkanbneB - 2022. 9 c¢. [DnekTpoHHBU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/10203.

5. UnTepdelickl MUKPOTPOLIECCOPHBIX CHUCTEM: MeETOAMUYECKHE YKa3aHHsS IO MPOBEICHHUIO
nabopaTopHBIX paboT Iyl CTYJAEHTOB BceX (opMm 0O0ydeHHMs TEXHHYECKUX crernuanpHocTed / O. B.
Kununa, A. A. 3opkanbueB - 2022. 8 c. [DaexTpoHHBIH pecypc]: — Pexum ngoctyna:
https://edu.tusur.ru/publications/10193.

6. Cuctembl aBTOMAaTU3UPOBAHHOTO MTPOECKTUPOBAHUA: METOUUYECKUE YKA3aHUSI IO BBIMOJIHEHHUIO
KypcoBoi pa6otel / M. E. Aatunun - 2018. 7 c. [DnektpoHHbI pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8750.

7. PazpaboTka xoHcTpyknuu ¢yHkuumoHainpHoro yizna POC B cucteme CAIIP PCAD:
MeToanueckoe mocoOue aisi BeIMoHEeHUs nmpakTuueckoro 3ansatus / A. K. Konmakos - 2010. 17 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1049.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIH/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAHHYCHUSM HUX 3[0POBBS U BOCHPUATHS HHOOPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIMHBI PEKOMEHAYETCSl 00pallaThCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. Matepuna/ibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € JOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCO0US, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1JIsl NPAKTHYECKUX 3aHATHI

JlabopaTopusi MUKpPOMPOIECCOPHBIX ycTpoiicTB u cuctem / Jlabopatopus I'TIO: yueOHas
ayauTOpHUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
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3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs IS MPOBEACHUS 3aHSATUM CEMHHApPCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue UMeroIerocs 000pya0BaHuUs:

- JJaboparopusie MakeTs (10 1mT.);

- Muxponporneccopubiit Moayiab «SDK-1.1» (8 mit.);

- Octmmtorpadsr (12 mr.);

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

- Komnrerorep Intel(R) Core (TM)2 CPU (12 mit.);

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

JlabopaTopusi MHUKPOIMPOILECCOPHBIX yCcTpoiicTB u cuctem / Jlabopatopus I'TIO: yuyebHuas
ayJIuTOpUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuTOpus sl IpOBEICHUS
3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs ISl MPOBEACHUS 3aHSATUM CEMHHApPCKOro THUIIA,
MOMEIIEeHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- JJaboparopusie MakeTs (10 mmT.);

- Muxponporeccopubiit Moayiab «SDK-1.1» (8 mit.);

- Octmmtorpadsr (12 mr.);

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

- Komnerorep Intel(R) Core (TM)2 CPU (12 mit.);

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

JlabopaTopusi MUKPOIMPOILIECCOPHBIX YCTpoiicTB u cuctem / Jlabopatopus I'TIO: ydyebuas
ayJIuTOpUs JJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIa, yuyeOHas ayAuTOpus s MpPOBEICHUS
3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs IS MPOBEACHUS 3aHSATUM CEMHHApPCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, TomMckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopnsie MakeTs (10 mmT.);

- Muxponporeccopubiit Moayiab «SDK-1.1» (8 mit.);

- Octmmtorpadst (12 mr.);

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

- Komnerorep Intel(R) Core (TM)2 CPU (12 mit.);

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Google Chrome;

- LTspice 4;

- Mathworks Matlab;

- Virtual PC 2007;

- VirtualBox;

JlabopaTopusi MUKPOIMPOILIECCOPHBIX yCTpoiicTB u cuctem / Jlabopatopus I'TIO: yuyebHuas
ayJIuTOpUs JJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIa, yuyeOHas ayAuToOpus sl IpPOBEICHUS
3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs ISl MPOBEACHUS 3aHSATUM CEMHHApCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopnsie MmakeTs (10 1mT.);

- Muxkponporeccopubiit Moayiab «SDK-1.1» (8 mit.);

- Octmmtorpadsr (12 mir.);

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

- Komnerorep Intel(R) Core (TM)2 CPU (12 mit.);
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- LTspice 4;

- VirtualBox;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieyeHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopusi MHUKpPOIPOIIECCOPHBIX YCTpoHcTB u cucteM / Jlabopatopus I'TIO: yueOnas
ayAUTOpHUs JUIS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOI'o THUIA, ydeOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUN 71a00paTOPHOro TUMA, yueOHAs ayAUTOpHUs IJIs NMPOBEACHUS 3aHATHI CEMUHApCKOro THUIA,
MOMEIIEHHE i KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 74, 333 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- JlaGopatopubie MakeTsl (10 mT.);

- Mukponponeccopssiii Moayib «SDK-1.1» (8 w.);

- Ocwnorpadst (12 mr.);

- 'eneparop curnanos I'3-54 (2 mr.);

- Kommnerotep Intel(R) Core (TM)2 CPU (12 mir.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepHaJIbHO-TeXHI/I'IECKOC H MporpamMmHoe o0ecneyeHue I KYPCOBOI'O ITPOEKTA

JlabopaTopusi MUKPOIMPOILECCOPHBIX yCTpoiicTB u cuctem / Jlabopatopus I'TIO: yuyebHuas
ayJIuTOpHUs JJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuToOpus sl IpPOBEICHUS
3aHATHI Ja00paTOPHOro TUMaA, yueOHas ayIUTOpHUs IS MPOBEACHUS 3aHSATUH CEMHHAPCKOrO THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroLerocs 000pya0BaHus:

- JJaboparopusie MmakeTs (10 1mT.);

- Muxponporneccopubiit Moayab «SDK-1.1» (8 mit.);

- Octmmtorpadsr (12 mir.);

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

- Komnerorep Intel(R) Core (TM)2 CPU (12 mit.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.5. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
pacIoioKeHHbBIE 110 aJipecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynmuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[lepeyeHb mporpaMMHOT0 0OecreueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;
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- Google Chrome.

8.6. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydaromuecs ¢ HapyLUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPEIyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nuHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi paspeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | Onienounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH

1 IIporpaMMHBII KOMILIIEKC [IK-1, TIK-4 TectupoBanue IIpuMepHBIil IepeyeHb
kiacca EDA, npeana3zHaueHHbII TECTOBBIX 3aJaHUN
JUISL pa3pabOTKH dMEKTPHICCKIX TBopueckoe [IpuMepHBIii IepeyeHs TeM
CXEM U II€YaTHBIX TLJIAaT. 3a/laHue JUUIS TBOPYECKUX 3aJaHHUI
2 Pa3paboTtka 6uOIHOTEK [IK-1, ITIK-4 TectupoBanue [IpuMepHBIi TEpeUeHb
AIIEMEHTOB U UX (YTIPUHTOB TECTOBBIX 3aJaHUI
3 Pazpabotka snexkrpuueckux u |I1K-1, TTK-4 TectupoBanue [IpuMepHBIil epeyeHb
MPUHIUITHATIBHBIX CXEM C TECTOBBIX 3a/laHUM
HECKOJIbKUMU JINCTAMHU
4 PacudeT BOJIHOBBIX [IK-1, ITIK-4 TectupoBanue [IpumMepHbIi IEpedeHb
COIPOTHUBIICHUI TPOBOIHUKOB TECTOBBIX 3aJaHUI
(MMIIe/1aHC) ISl MHOTOCIIOWHBIX TBopueckoe [IpuMepHBIii IEpeyeHs TeM
BY nmevatHpIx 1iar 3aJ1aHUEC JUISL TBOPYECKUX 3aJaHUI
5 IIpoextupoBanue [IK-1, TIK-4 TecTtupoBanue [IpumepHBIil nepeyeHb
MHorociaouHbeIx BU neyatHbIx TECTOBLIX 3aJaHuN

J1arT 1mozjg KOHKpCTHbeI TEX
HPOILIECC C YYETOM MPABHII
TPaCCHPOBKHU
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6 Knaccugukarus [IK-1, TIK-4 TecTtupoBanue [IpumepHBIil nepeyeHb
MHUKPOIIPOIIECCOPOB, BAPUAHTHI TECTOBBIX 3aIaHUI
ApPXUTEKTYpPHI, 00IIast CTPYKTypa
Y TIPUHITUTIBI
(YHKIIMOHUPOBAHUS YCTPOUCTB
U CUCTEM
7 Komnuisitopbl U cumyaiaropsl, | [TIK-1, TTK-4 TectupoBanue [IpuMepHbIi TEpeUeHb
MIPUHLUIIBI OTJIaJKU U TIOMCKA TECTOBBIX 3aJaHUI
OInO0K
8 [oakmiouenue u ynpasinenue |I1K-1, ITK-4 TectupoBanue [IpumepHsIil nEpeYEHb
nepudepuiHbIMH TECTOBBIX 3aJaHUI
YCTPOUCTBaMU C
MUKpPOKOHTpOJUIEpA (IaTYMKU -
ey Y——— TBopueckoe [IpumepHbIil nepeueHb TUGM
Be/THUMH, ABUrATeN, 3a/laHue JUTSI TBOPYECKUX 3aJIaHUN
BBIKJIFOUATEIIH )
9 IIpumep pa3paboTKu [IK-1, IIK-4 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
MHUKPOITPOLIECCOPHBIX CUCTEM pabota
Ha nipumepe Altium Designer IIpakTryeckoe TeMblI MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
TBopueckoe [IpuMepHbIil IEpedYeHb TEM
3a/1aHHe JUISl TBOPYECKUX 3aJIaHUN
10 Kypcogoii np. - npumep [IK-1, TTIK-4 KoutponbHas [IpumepHsIil nEpeYEHb
BBITIOJIHEHUS pabota BApUAHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOITPOCOB
11 IIporpammupoBanue [IK-1, T1IK-4 Konrtponbhas [IpumepHsIil nEpEYEHD
MHUKPOIIPOLIECCOPHBIX CUCTEM C pabota BapHaHTOB (3a4aHUI)
MOJYJIbHON apXUTEKTYPOil KOHTPOJBHBIX padboT
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
12 KypcoBoit mpoeKT IIK-1, TTIK-4 Ortuer o [TpumepHsIil nEpeyeHb
KYPCOBOMY TEMAaTHUK KyPCOBBIX TIPOEKTOB
MIPOCKTY

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHUS IO
TUCIUIUIMHE TpUBeNeHa B Tabmuie 9.2.

Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO
JMCLIUTUIAHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. IIporpammarop JTAG no3BoJser:
a) Tonbko MporpaMMUpPOBaTh MUKPOKOHTPOJLIEP
0) [IporpaMMupoBaTh U TPOBOJIUTH OTIIATKY
B) lcnonp3oBaTh napamienbHOE BBICOKOBOJIBTHOE MPOTPaMMHUPOBAHHE
r) Tonapko mpocMaTpuBaTh BHYTPEHHE coAepKuMoe peructpoB MK

2. Yto peanusyet BO3MOKHOCTH BO3BpaTa U3 MOANPOTPAMMBbl K OCHOBHOU MPOrpamMMme:
a) [IpepriBanus
0) Ctex
B) [IporpamMMHBIil cCUeTUHK
r) Taiimep

3. Crek B MUKPOKOHTpOJUIEpE paboTaeT Mo MPUHIIUITY:
a) TIOCITICTHUH TIPHIIIETT — TIEPBBIN YT
0) mepBbIil pHILIET — TOCICTHUN yIIIel
B) TIEPBBII MPHUILIET — TIEPBBIA YT
T') MOCTEAHUHN TPUILIEeT — TOCICTHUN yIIel

4. JlupexTuBa .include:
a) MPUCBAaUBAET CUMBOJILHOMY UMEHH HEKOTOPOE YHCIIOBOE 3HAUCHHE
0) yka3bIBaeT acceMOJiepy MECTO OKOHYaHUS (haiiyia UCXOTHOTO TEKCTa
B) MIOJICTABIISIET TEKCTOBBIN (haiiil B TO MECTO IPOrPaMMBI, /i€ IPOUCXOIUT €€ ynoTpeOieHne
T') 3aIIMChIBACT MIEPEMEHHYIO

5. Kakas komaHJa ©MeeT OONBIINI MPUOPUTET BB BHIMOJIHUTCS mepBoit «IlooutHOE (&)» nmrbo
«ITo6utHoe MJTH(|)»:
a) [Tobutnoe N(&)
0) [ToouTHOE NJIN(])
B) OHAKOBBIN TPHOPUTET
r) Het BepHOTO OTBETA

6. Kakue xomMaHIIbl UMEIOT OOJBIIUN MPUOPUTET U Bl BBHIMOJHATCS nepBbiMU «IloOuTHOE
otpumanue (~) ¢ Jlornueckum otpuranuem (!)» mubo «Ymuoxenue (*) ¢ Jlenmenuem (/)»:
a) Ymuoxenune (*) ¢ [lenenuem (/)
0) [TobuTHOE oTpHIanue (~) ¢ Jlornueckum orpuranueM (!)
B) OHAKOBBIN TPHOPUTET
r) Het BepHOTO OTBETA

7. Uto mpou3oieT B MUKPOKOHTPOJIIEPE, €CIIU B Pe3yIbTaTe BHIOJIHEHUS ONEepalii MpOoU30IIes
BBIXO/I 32 TpaHULIbI OaiiTa, HAIPUMEP, IPU YMHOXKEHUH JTUOO CIOKEHUN?
a) Ycranosurcs ¢iar nepenoca (C) B perucTpe COCTOSHUS
0) YcranoBurcs uiar orpuniareasHOTo 3HaUeHUs (N) B peruCcTpe COCTOSTHHS
B) COpocwutcs daar norerpaanoro nepenoca (H) B peructpe coctostaust
r) [IpounsolineT 3aBrucaHne MUKPOKOHTPOJLIEpa

8. Uro mpouszoiiaer ¢ nepeMmeHHoN X B koMaHae X%=Y?
a) 3anuiercs MporeHT oT Y
0) 3anumercs sorudeckoe 1
B) 3amuuieTcst OCTaToK OT JIEJICHUS
r) 3anuiuercs 1esias 4acTb OT JIeJICHUS

9. Urto Oyaet 3anucano B nmepeMeHHou X mocne aenenus X = 5/2, ecau X 1enoe 0€33HaKOBOE
YHUCIIO
a)2,5
0) 1
B) 2
r)4

10. Yto Oyner 3anucano B nepemerHoi C nociue BeimonHeHus oneparuu C = ((5 << 3)>>1)
a) 0x03
0) Ox14
B) 0x20
r) 0x00
11. Yto Oyaet 3anucano B nepeMennor C nocie BoimoHeHus onepamuu C = (1 << 6) | (1 << 3) | (1

<<1), ecu B C ObL7I0 3a1TMCAHO YUCTIO 7.
a) 0b000100101
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12.

13.

14.

15.

16.

17.

18.

19.

20.

0) 0x74

B) 74

r) 0

Uro O6yner 3anucano B nepemerHoir PORTC nocne Bemonnenus oneparuu PORTC |= (1 << 2) |
(1 << 3), ectu B PORTC 651510 3aniucano uucio 7.

a) 0b00001111

6) 0b00011111

B) 0b00001011

r) 0b00000000

Uro O6yner 3anucano B nepemeHHoit PORTA nocne Bemonnenus oneparuu PORTA &=~ (1 <<
5)| (1 <<1), ecnmu 8 PORTA 051510 3aniucano aucio 7.

a) 0b00010110

6) 0b00000101

B) 0b00101101

r) 0b00000000

Uro Oyaet 3anucano B nepemenHoi C mocie BoinoaHeHus onepaiuu char stroka[6]="Hello"; C
= stroka[1];

a) ACSII kox OYKBBI «e»

0) 0x0e

B) 0b00000101

r)'H

Kaxoit mopsimok cienoBanus 0OBSBICHUN B CTPYKTYpE MPOTrpaMMbl Ha si3bike Cu ?

a) # include , IlpepwiBanus { }, @ynnkuu { }, O0bsABICHUE TIT00ATBHBIX TEPEMEHHBIX, Int
main() { }

0) # include , O0BaBIeHHUE TI00ANBHBIX MepeMeHHBIX, int main() { }, [IpepriBanus { },
OyHIKIMYU { },

B) # include , O0BsABnIeHNE TII00aNbHBIX NTepeMeHHbIX, DyHuKkuu { }, [IpepriBanus { }, int
main() { }

r) [IpepeiBanus { }, Oynukuu { }, OObsIBICHUE TJIO0ATBHBIX MEPEMEHHBIX, Int main() { }, #
include ,

VYkaxuTe 3an1Ch, MPU HATUCAHUU KOTOPOU MPOU30MAET U3MEHEHHE nepeMeHHo C

a) // C =0x8A

6) C=0x8A//

B) /* C = 0x8A*/

rA=C

VYkaxuTe ycioBrue He 0ECKOHEUHOTO KA

a) while(5){i++}

6) for(;;) {i++}

B) while(1) {i++}

r) if(1)

3agauu KOMIOWIATOpA:

a) TpaHcaanus nporpaMMmbl, COCTaBJIEHHONW HAa MCXOJHOM SI3bIKE BBICOKOT'O YPOBHS, B
HKBHUBAJIEHTHYIO MPOrpaMMy Ha HU3KOYPOBHEBOM SI3bIKE

0) TpaHcasuus ¥ OTJa/Ka MPOrpaMMbl, COCTaBIEHHOM Ha UCXOJHOM f3bIKE BHICOKOTO YPOBHSI, B
HKBHUBAJIEHTHYIO MPOrpamMMy Ha HU3KOYPOBHEBOM SI3bIKE

B) IIpoBepka mporpammbl, COCTaBJIEHHON Ha HMCXOJHOM S3bIKE BBHICOKOTO yPOBHS, B
HKBUBAJIEHTHYIO MPOrpaMMy Ha HU3KOYPOBHEBOM SI3bIKE

r) Tonbko mporpaMMUpOBaHHE MUKPOKOHTPOJLIEpA

Uro Oyner BbicTaBieHO Ha mopTy B atmega 16 npu 3amucu PORTB = dig[0]?

a) 3HaueHue yKaszaTels, 3anucanHoe B maccuse dig, mo Homepy 0

0) 3HayeHue uncia, 3anucanHoe B Maccuse dig, mo Homepy 0

B) 3HaUYCHHE MacCUBa

r) [Topt 6ynet ycranosinen B 0 (GND).

Urto mpowmsoitaer npu BeimosHennn komanasl PORTB |= (1<<PORTBO0) B atmega 16

a) Ha BeiBote PORTBO nosiBuTCS HanpsbKeHUE MUTAHUS MUKPOKOHTPOJLIEpa

6) Ha mopty PORTB ycTaHOBUTCS BBICOKOE COCTOSIHHE («EAMHHIIAY)

B) BeiBog PORTBO OyneT HacTpoeH Ha BBIXO/T
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

r) BeiBogm PORTBO Gynet HacTpoeH Ha BXOJ

Uto npousoitaet npu BoinoaHeHun koman bl UDR = PINB B atmega 16

a) [Ipowmsoiiner Hactpoiika ckopoctu UART nepenarunka

0) CuntaHHbIe 3HAYEHUS C BOCBMH HOXEK MOPTa B ABOMYHOM Buae OyayT 3anucansl B UART
Oydep

B) Takas xomaH/1a HEe MOAAEP)KUBACTCA

r) CpaBHEHHUE TTEPEMEHHBIX

Uro mpowusoitaet npu BoinoHeHNH KoMaHael TCCR2B = (1<<CS12) | (0<<CS11) | (1 << CS10)
B atmega 16

a) Komanna nonnepxuBaeTcst TOJIbKO TaiiMepoMm 1

0) Ilpousoitaer HacTpoiika nenutens taitMepa B 1024, 94To mpuBeaeT K YCKOPEHHUIO CUETA
taitmepa B 1024 paza

B) [Ipousoiiner HacTpoiika penutens Taiimepa B 1024, 4ro mpuBeAeT K 3aMeVICHUIO cUeTa
taiimepa B 1024 paza

r) CuuTaeTcsi 3HaUeHUE TakMepa

Urto mpowmsoitaet npu BeimosHeHnn komauabl if(TIFR & (1<<TOV1)) B atmega 16

a) [Ipoun3zoiineT BEI30B MPEPHIBAHMS

0) [IpoBepka (iara npepriBaHus TaliMepa

B) [Ipomsoiiner cOpoc uara nmpepriBanus Taiimepa 1

r) YcraHoBka (ara npepbiBaHUs

Uro mpomsoiiaet npu Beimoanennn komanapl TIMSK |= (1<<TOIEOQ) B atmega 16

a) Paspemenue npepbeiBaHus, KOTJa TaliMep TOCYUTACT 110 256

0) Pa3pemienne npepsiBaHus, KOT1a TaiMep AocuuTaeT a0 65536

B) Pa3zpemienue npepsiBaHus 10 COBIAICHUIO C YPOBHEM 255

r) 3anpenieHue npephIBaHus

Uto npousoitaet npu BeinoaHeHun komanabl UCSRB = 0x08 B atmega 16

a) [Ipowmsoiiner pa3pemenue npuema u nepegaun nanubix B UART momyse

0) Cpasy BBI30OBETCS IIPEPHIBAHKUE OT MPHUEMOIIepEIaTINKA

B) [Ipu Hanmuuu nanHbIX B Oydepe npuema / mepenaun UDR HauHeTCs MX mepempada corjaacHO
HacTpoMKaM

r) CpaBHEHHE TTEPEMEHHBIX

Kaxkas koMaHza mo3BoJjsieT 3a/iepKaTh JajbHellee BIIOJHEHHE KOMaHd MUKPOIIPOTPaMMBI,
nmoka He OynyT otnpasiieHbl Bce naHHbie B UART B atmega 16

a) If( (UCSRA & (1<<RXC(C)))

6) while ( [(UCSRA & (1<<RXC()))

B) while ( !( UCSRA & (1<<UDRE)) )

r) while ( !( UCSRA | (1<<UDRE)) )

UYTo yBEIHWUYHUT OTHOCUTEIbHOE BpeMs May3bl MeXIy IMepenadaMH JJs CUHXPOHHU3AIUU
nepenaBaeMbix n1aHHbIX B UART B atmega 16

a) butr USBS B peructpe UCSRC

6) baiittet UBRRL 1 UBRRH, 3aganus ckopoctu

B) but UPM1 u UPMO, onpenenstomue GyHKIMOHUPOBAHUE CXEM KOHTPOJIS U POPMUPOBAHUS
YETHOCTHU

r) Peructp UCSRC

Kaxue nactpoitku moayns AL mo3BomsT omud)poBaTh BXOAHOW CUTHA aMILIUTY 10 10 2,56B
MpY OTCYTCTBHM HampskeHus Ha HOxkke AREF B atmega 16

a) ADMUX &= ~ (1<<REFS1)|(1<<REFS0)

0) ADMUX |= (1<<REFS1)|(1<<REFS0)

B) ADMUX = 0x00 | (1<<REFSO0)

r) ADMUX &= ~ (1<<REFS1)

Kakoe uncno HyxHO 3anucath B HacTpoiiku ALl mpeoOGpa3oBaTens, 4ToObl U3MEpPSIEMBbIi
curHan 0bu1 pazHocThio Ha HOXKax ADC1 u ADCO u 6but yeunen B 10 pa3 B atmega 16

a) ADMUX = 0x09

0) ADMUX = 0x00|(1<< ADCO)| (1<< ADC1)

B) ADCSRA = 0xCD

r) ADMUX =10

YcranoBka kakoro 0urta mo3BojisieT HacTpouTh ALl Ha aBTOMaTHYECKUH TIepe3anmycK mocie
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11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

OKOHYaHMS onM(pPOBKHU B atmega 16
a) ADMUX |= (1<< ADEN)

0) ADMUX |= (1<< ADEN)

B) ADMUX |= (1<< ADATE)

r) ADMUX &= (1<< ADATE)

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. TexHomornm M3roTOBJICHNE MHOTOCIIOMHBIX ITIEUAaTHRIX TIAT
. I/IMHeIlaHC LCIu, COMMPOTUBJICHUC, COTJIACOBAHUC NJIMHHBIX JIMHUHN.

Oranbl pa3paboTKU OT CXEMOTEXHUKH JI0 TOTOBOW mevyaTHoW riaTsl. IIporpammsr Altium,P-
Cad,Ki-kad

OcHOBBI 1 0COOCHHOCTH s3bIKa IporpammupoBanus AT-komann (uHTEpdeiic, puznueckuii,
JIOTUYECKHUI YPOBEHB)

[TonkmoueHne K MUKPOKOHTPOJUIEPY CIOXKHBIX FOTOBBIX ycTpoiicTB (GSM moznemoB, Bluetooth
MoayJel, paguo Mmoaynei LoraWan)

Apudmeruueckue onepanuu B Cu. Onucanue, mpuMepbl, 0COOEHHOCTH

Omneparopsl cpaBHeHus. Onrcanue, IPUMEPhI, 0COOCHHOCTH

Jlornueckue oneparuu. Onucanue, IpuMepbl, 0COOEHHOCTH

if(){}else{}; Onucanue, mpuMeps!, 0COOEHHOCTH

while(){}; Onucanue, mpuMepsl, 0COOEHHOCTH

for(;;){};Onucanue, npuMepbl, 0COOEHHOCTH

switch(){};Onucanue, npuMepsl, 0COOEHHOCTH

Crpykrypa nporpaMmmsl Ha si3plke Cu

HauOomnee yacTo ucnonb3yeMble TUIIBI JaHHBIX. Pa3MepHOCTb, IpUMEpHI.

IIpumep maccusa. [Ipumep mMaTpuLbL.

Onwucanue QyHKIUI-00paObOTUYNKOB MPEephIBAHUI

CoctaBuTh 2 (HyHKIIMH peaiu3aliy napanieabHoro uatepgeiica. Ilepsas 1omkHa BHIBOAUTD B
nopt C nannasle u3 MmaccuBa char OUT[8], BTopas cuuteiBaTh u3 opta C ganHeie B MaccuB char
IN[8]. Pazmep oTnpaBisieMbIX/IPHHUMAEMBIX JaHHBIX MepelaeTcs B (QyHKIHUH.

Jana xiaBuatypa ¢ 8 KHOINKaMH, MOJKJIIOYEHHBIMU HampsAMylo K mopty A. Hamwucats
npoIelypy onpoca ¢ mporpaMMHON GuibTpanueil 1pedesra KOHTAaKTOB, BO3BpAILAIOIIast CTAaTyC
kHomok (return KeyStatus).

Hanucath (yHKIUIO, MOTYYaloONIyo IBOMYHOE YMCIIO Ha BXOJ U Bo3Bpamiatomas (return Led)
HEO0OXOIUMBIN KOJI CEMHCETMEHTHOTO MHIUKATOpA AT 0ToOpaxkeHus yucia. [IpeobpasoBanue
gucen ot 0-9.

Jan maccuB unsigned char X[] = “A,I,E,F,L,0”, npencrasmnsirommii co6oit ASCII ko 6ykB.
BriBecTu OykBBI Ha 6 pa3psAHBIA CerMeHTHBIH MHAMKATOp. [loakioueHne MHAMKATOpa K
MHUKPOKOHTPOJUIEPY MPOU3BOJIbHOE. MOJENb M TUIl CEMUCETMEHTHOTO UHIAMKATOPA JII000M.

Han maccuB unsigned char X pasmepa n. OcTaBUTh B MacCHBE YHUCJA, yJOBIECTBOPSIONINE
ycnoBuio min < X[i] < max, He YJOBJIETBOPSIONINE YIAIUTh, CIBUHYB ocTaBuiuecs. [Ipumep:
“1,2,3,4,5,6,7,8,9,0” => ynansgem 1 u 0 =>“2,3,4,5,6,7,8,9”

Hanucate QyHKIHIO, TOICYUTHIBAIONIYIO CpeHEE KBaIPATUYHOE 1IeJI0T0 MaccuBa unsigned int
X[128] . IlpenBapurenbHO OOBSIBUB U, TPH HEOOXOAMMOCTH, HHUIIUATHU3UPOBAB TIEPEMCHHBIC.
MaccuB npeacTaBiiseT noJydyeHHble 3HaueHus ¢ 16 pazpsanoi ALIIL

Hanucate nponeaypy npeoOpa3oBaHusi KBaJpaTHOM MaTpHIIbl B MacCUB. 3ajaHa MaTtpuua A
pa3MepHOCTHIO N*m. 3anucarh Bce 3JIEMEHTHI MAaTPHIIBI B OJHOMEPHBIN MaccuB B moctpouHo,
HauMHas ¢ KoHIa. [lepemenHHbIe int

Hanucate nponeaypy npeoOpa3oBaHusi KBaJpaTHOM MaTpHIIbl B MacCUB. 3ajjaHa MaTtpuua A
pa3MepHOCThIO N*m. 3anucaTh BCe 2JIEMEHTHI MaTPHIIBI B OHOMEPHBINH MaccuB B 1o cronbmam,
HauKMHas ¢ KoHIa. [lepemenHbIe int

Pe3ynbraThl ol pOBKU pa3HbIX HANpPSXKEHUH MpeICTaBICHBI B BHUJE MAaTpulbl 5x3 (5
HaIpsDKEHUH 10 3 3aMepa y KaXa0ro). YKa3zaTh B OJHOMEPHOM OTJIEIbHOM MaccuBe X, CpeHee
3HAYEHUE KaXJ0ro HanpspkeHus. 3HaueHust ¢ AL mpeacTaBieHsl B «CBIpOM» HEOOpaOOTaHHOM
BUJIC.

Pe3ynbraThl ol pOBKU pa3HbIX HANpPSXKEHUH MpeACcTaBICHBl B BHUJIE MAaTpulbl 5x3 (5
HaIpsKEHUHM 1o 3 3aMepa y Kaka0ro). YKasaTb B OJHOMEPHOM OTIEIbHOM MaccuBe MAX,
MaKCHUMaJIbHOE 3HaU€HHME Ka)XJ0ro HaNnpsKeHus, a B MaccuBe MIN MuHMMabHOE. 3HAUYEHHUS C
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28.

29.

30.

31.

32.

N —

SNk

AIIIT mpencraBieHbl B «CHIPOM» HEOOpaOOTaHHOM BHUJIC.

Hanucats ¢yHknuoo, pa3duBamoulyo 8-3Ha4HOE YKCIIO HA OT/AENIbHbIE 3HAKU U 3alucaTh B
MaccuB. Hanpumep, yucino K = 87654321 = > npeoOpa3yem B MmaccuB, y kotoporo X[0]=8,
X[1]=7, X[2]=6... X[7]=1. [Ipennonaras ucrnoab30BaTh PyHKIMIO 15 BEIBOJA HA S83HAYHBIN
CEMHUCETMEHTHBINA OUCILIEN YUCEI.

Hanucate pynkmuro, npuanmaronyto Ha Bxoa ASCII kon nudp u Bo3Bpamaromniyto (return
Znak) ASCII xox crnenmalbHBIX CUMBOJIOB. IIpeamnonaras mcnonabp3oBaTh (GYHKIHIO JJIS
npeoOpaszoBaHus 1 BbIBoJa HH(popManuu B rpaduueckux LCD unankaropax. Maccus unsigned
char Chisla[] = {*17, “27, “37, “4” “5”, “6”, “7, “8”,“9” , “0”}, Maccus unsigned char Znak{]
= {“I”, “@”, “#”, “§7, “%”, N7, &, K (7, )7} Tpumep: «1» => |

Hanucate ¢yHKIMI0, KOTOpas q0JKHA 100aBisATh K MaccuBy K (mpencrapisionmemMy 4ucio,
paszburtoe Ha otnenbHbIe 3HaKH), cipaBa ASCII kox mudpsr D (D — nenouyunciaennoe 3HaUCHUE
B nuamnazoHe 0-9. Hampumep, D=0. maccuB X[0]=1, X[1]=5, X[2]=6 => nobaBaseM KoJ
cumBoisia => X[3]=48. ASCII kox 0 =48, 1=49, 2=50, 3=51.... 9=57.

Hanucats ¢yHKIUIO, B KOTOPOH MPOUCXOJUT HENPEPHIBHOE CUUTHIBAHHE TaHHBIX C
nocnenoBarenbHoro uHTepdeiica UART B nepemennyto unsigned char BUF. OGHoBneHne
naHabIx B nepemenHoit BUF nmpoucxoaut ¢ ycranosnenuem diara unsigned char FLAG. Ecnou
B noceuike BcTpeuaeTcsa uyncio 0xCO (END), To co ciemayromero yncia HaYnHATh NMUCATh B
maccuB unsigned char DATA[128], no Tex mop, moka cHoBa He Bctperutes uncio 0xCO (END).
(Peanu3zanus npotokosia oomeHa SLIP)

Han maccuB unsigned char BUF [64]. CkorupoBathk B maccuB unsigned char DATA[256]. Ecou
npu konmupoBaHuu BcTpetutces ynucio 0xCO (END) zamenuts ero npyms yuciamu (0xDB,
0xDC). Ecnmu npu xonupoBanuu Becrpetutcs uncio ESC (0xDB) — uucnamu (0xDB, 0xDD).
(Peanmuzanus nmpotokona oomena SLIP) IIpumep: BUF[64] = {0xAA, 0xBB, 0xCO0, 0xCC ...}
=> DATA[256]= {0xAA, 0xBB, 0xDB, 0xDC, 0xCC ...

9.1.3. IIpuMepHBIii nepevYeHb BONPOCOB /sl 3allIUTHI KYPCOBOI'0 MPOEKTAa

. OCHOBHBIE BapUaHTBl APXUTEKTYPBI U CTPYKTYPbI CIOKHBIX YCTPONUCTB

Knaccudpukanus COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(YHKIMOHATBHOMY MTPU3HAKY

Ob1ee onucanue Mporecca MPOSKTUPOBAHUS MOYIBHBIX CUCTEM

Knaccugukarus MeToIuk NpoeKTUPOBAHUS IIEKTPOHHBIX CXEM

OO6nacTv NPUMEHEHHUs CIIELUANIN3UPOBAHHBIX HHTETPAIBHBIX CXEM

Knaccudpukanuss COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(YHKIMOHATBHOMY MTPU3HAKY

O61ee onucanue Mporecca NMPOSKTUPOBAHUS MOYIBHBIX CUCTEM

. Knaccudukanus MeToank mpoeKTHPOBAHUS IIEKTPOHHBIX CXEM

. ObnacTu mpUMEHEHHs CHEIMATU3UPOBAHHBIX HHTETPAIBHBIX CXEM
10.
11.
12.
13.
14.

Apudmerndeckre 1 JOTHUECKUE ONepaIiu
Oneparopbl cpaBHEHUS

X010BbIE KOHCTPYKLIUH

CrpykTypa nporpamMmmsl

OO0BbsBICHNE IEPEMEHHBIX

9.1.4. IlpuMepHbIii epeYeHb TEMATHK KYPCOBBIX IIPOEKTOB

. CIpoeKTUpOBaTh MHOTOKAaHAJIBHYIO CHUCTEMY PETYJIMPOBAHUSA TEeMIEpaTyphl B TEIUIULE.

BxiirouaeT BoceMb JATUYMKOB TEMIIEpAaTyphl M HarpeBaTesieil. 3HaUuCHUE CTaOMIU3UPyeMOit
Temneparypsl 3agaerca B guana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHUE HArpeBaTesie — C MOMOIIBbIO TUHEHKH CBEeTOAMO0B. Ha 1mudpoBoe Tad10 BBIBECTH
TeMIeparypy o0beKTa, HOMEp KOTOpOro HabpaH Ha MPOrpaMMHOM IepeKIoYaTere.

. CipoeKTUpOBaTh U3MEPUTEIb YaCTOThl CETU C TOYHOCTBHIO O JNECATHIX JOJel repua mnpu

BpEMEHHU M3MEpeHUs He Oosiee oaHON cekyHabl. MHpopmamus gomkHa ayOauMpoBaThCs Ha
BBIHOCHOM Ta0JI0, CBSI3b C KOTOPHIM OCYIIECTBIISIETCS C TOMOIIBIO TPEXIMPOBOIHON JIMHUU
CBSI3H.

. PazpaboraTh ycTpOMCTBO OXpaHHOUW CUTHAIU3AIMU. YHCIO OXpaHsAEeMbIX 00BEKTOB — J10 64.

YCcTpolCTBO JOMKHO COXPAHATH CBOIO PabOTOCIOCOOHOCTH MPHU BBIKIOUYCHUH ceTu. [Ipu
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O 00

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.
24.

Ha)XXaTUU KHOMKHU «3ampoc» Ha HU(PPOBbIE MHIUKATOPHI MOCJIEI0BATEILHO BHIBOASTCS HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ CUTHAJ « TpeBoray.

CrpoeKTUpOBaTh YCTPOUCTBO KOHTPOJISI MHTEHCUBHOCTH JIBUKEHUS depe3 MocT. [lo 3ampocy
BHEIIHET0 YCTPOWCTBA BHIBOAUT HAa LU(POBbIE MHIAMKATOPHI Yac MUK U KOJIHUYECTBO
aBTOMOOWIIEH, MPOILEIIINX Yepe3 MOCT B 3TOT dac.

. CnpoekTupoBaTh yCTPOMCTBO yIpaBJi€HUS 3BOHKOM Ha 3aHATHA. [J0JKHO peann3oBaTh

PCAIbHYIO CETKY paClruCaHus MIKOJBbHBIX 3BOHKOB, MHAHWKAIIWIO TEKYIIETO BPEMCHHU.

. CripoeKTUpoOBaTh yCTPOMCTBO ISl H3MEPEHUS TMOTPEOISIEMON AIIEKTPOIHEPTUHN B JTIOO0H CeTH

noctostHHOTO ToKa (110 10 000 kBTu).

. Pa3pabotath 4achl 37IEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.
. Paszpaborats nudgpoBoii aBTOMOOHMIIbHBIN CIUOMETD (TPH IECATUYHBIX pa3psaa).
. HacToTa MMITyIbCOB Ha BBIXOJI€ TeHEpaTopa B reprax ot 1 10 99 nomxHa OBITH paBHA YUCITY HA

MpOrpaMMHOM MepeKitouaTesie U 0Toopaxkarbcsi Ha HUGPOBBIX UHAUKATOpaX. IuTenbHOCTh
nmnyJsibcoB — 100 Mxkc.

CrnpoekTupoBaTh U3MEPUTENb YaCTOTHI BpalleHUsi poTopa ABurartens. Jlnana3oH usMepeHus
(100—10000 06/Mun). UMy IbCHBIN AaTYMK BhIpadaThiBacT 96 UMITYILCOB 3a KaX bl 00OPOT.
Bpewmst u3mepenuss — He 6oiiee Tpex 000poTOB poTopa.

Pa3zpaboTaTh 3JI€KTPOHHOE YCTPOMCTBO ymHpaBieHUsS HHKyOaTopoMm. TOYHOCTH 3ajaHUsA U
crabunuzanuu temnepatypel — 0,1 [1C. Yepes3 kaxnaplii yac o0ecnedyuTh M3MEHEHUE
MOJIOKEHHUS sull myTeM moBopota Ha 45[01. IlpenycmoTpeTs nuppoBYyH HWHIUKAIUIO
temneparypsl. s aHanoro-uudpoBoro nmpeodpazoBaHHs CUTHaja HCIOJIb30BaTh METOJ
JIBYXTAaKTHOTO MHTETPUPOBAHMUS.

CropoekTupoBaTh MHOTOKAaHAJbHYIO CHUCTEMY PEryJHpOBaHHS TEeMIEpaTypbl B TEILIHIE.
Bxiroyaetr yeTbipe naTyuMka TeMIlepaTypbl W HarpeBaTelss. 3HaueHHUE CTAOMIM3UpyeMoil
Temneparypsl 3agaerca B guana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHE HArpeBarTeje ¢ MOMOINBIO JIMHEHKU CBEeTOAMOM0B. [ aHamoro-uudpoBoro
peoOpa3oBaHus UCIOIB30BATh METO/ IBYXTaAKTHOI'O HHTETPUPOBAHUSI.

Pa3paboTaTh 37€KTPOHHBIN TaliMep ¢ MHIUKAIIMEH B PEKUME OOPATHOTO cueTa yCTAaHOBJICHHOTO
BpPEMEHH B yacax W MUHYTax. B TeueHue 3aJaHHOrO BPEMEHHOI'0 OTpE3Ka JOJIKEH ObITh
BKJIIOUEH MCTIOJIHUTEIbHBIN 3IEMEHT (3apsiIHOE YCTPOHCTBO).

CopoexTupoBaTh YCTPOWCTBO KOHTPOJISI MHTEHCHUBHOCTU NABM)KEHHS aBTOMOOuUIEil Mo
apTomaructpainu. Ha nudpoBsie HHAUKATOPHI BBIBOJUTCS TEKYylLIee BpeMs U KOJIHYECTBO
aBTOMOOWIIEH, IPOIIEIINX Yepe3 MarucTpallb ¢ Hauyaja CyTOK.

Pa3paboTrath ycTpOHCTBO OXpaHHOW CUTHAIM3AIMKA KBAPTHP OJHOTO MOBE3/1a MHOTOATAKHOTO
noma. Yucino oxpaHseMbix 00beKTOB — 110 16.

CrpoeKkTHpoBaTh IaXMaTHbIE 3JIEKTPOHHBIE Yachl AJis OJIUL-TYpHHpA.

CrnpoekTUpoBaTh YCTPOUCTBO YIIPABICHUA I'YJIKOM Ha 3aBojie. JlOJKHO peain30BaTh pPEeaibHYIO
CETKYy pacHuCaHMs CMEH, O0€CHHBIX MEPEPHIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CrnpoeKTUpOBaTh JIEKTPOHHBIE BeChbl. DUKCUPYIOT BEC M CTOMMOCTH pachacoBaHHON MOPIIMHU
MPOJYKTa.

CrpoeKkTUpOBaTh U3MEPUTENTh YaCTOTHI MyJIbca deoBeka. Bpems nuamepenus — He 6onee 3
CEKYH/]I.

CrpoeKTupoBaTh TeHEpaTOp MayeKk UMIYJIbCOB, ciaeayronux ¢ yactotod 10 I'm. Yacrtora
uMIyJibcoB B mauke 10 kI, uncio ummynbcoB B mauke (ot 1 mo 100) HaGupaercs Ha nmumbax
MPOrpaMMHOTO MepeKIoYaTeNsi U 0ToOpakaeTcss Ha HUGPOBBIX UHAMKATOpaX. JIuTeIbHOCTh
umnyJsibca — 10 MKc.

CrnpoeKkTHpoBaTh CYETUHK MOTPEOIAEMOI TETUIOBOM YHEPTHUH.

CripoeKkTupoBaTh 3JIEKTPOHHbIE Bechl. DUKCUPYIOT CHavalla Bec Taphl (0aHKU MO/ CMETaHy WM
pacTUTEIHbHOE MACIIO), a 3aT€M YHCTHII BeC MPOIYKTa U €r0 CTOUMOCTb.

Pa3pabotats ycrpoiicTBo ynpasinenus CBU-meubto (4ackl ¢ TaliMepaMH).

Pazpaborars cBeToop cO BpeMEHEM 3€JI€HOr0 CBETa, MPOMOPLHUOHATBHBIM UHTEHCUBHOCTH
JBUKEHHSI aBTOMOOUJIEH uepe3 MarucTpaib.

9.1.5. IlpuMepHbIii NepeYyeHb TeM ISl TBOPYECKUX 3aJaHUI

. Pa3paboTka cxembl 3JeKTPUUECKON MPUHIMIHAIBLHOW B MPOTPaMMHOM KOMILIEKCE CKBO3HOTO

MPOCKTUPOBAHUS MMCYATHBIX IJIAT

. Pacuer BOJTHOBOTO CONMPOTUBIICHUSI OJUHOYHOTO NMPOBOAHMKA MK U HepeHInaIbHON naphl
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. TpaccupoBka ne4yaTHOW IJIaThl B MPOrPaMMHOM KOMIIJIEKCE CKBO3HOTO MPOEKTUPOBAHUS

MEYATHBIX IU1aT ¢ GOPMUPOBAHUEM KOMIUIEKTa KOHCTPYKTOPCKOM JOKYMEHTAIlUU
W3ydyeHne KOHTYpOB MEYATHOW MJIAThl, OKOH, IMAJIEKTPUUECKUX OaphepoOB U KPEIMeKHBIX
OTBEpPCTUH B MPOTPaMMHOM KOMIUIEKCE CKBO3HOTO MPOESKTUPOBAHUS MEUATHBIX IJIAT

. 3D nmpoekTtupoBaHue Kopiyca ycTpoucTBa Aist nedaTu Ha 3d mpuHTepe ¢ 3arpy3koi 3d moaenu

B Cpelly CKBO3HOT'O MPOECKTHUPOBAHUSI.

9.1.6. Tembl 1a00paTOpPHBIX padoOT

. Pacuet BOTHOBOTO conpoTUBIEHUs (MMIIEHJaHCa) IIeNel eYaTHOU IJIaThl

Pa3paboTka MUKpOIIPOTpamMM st MUKPOIPOLIECCOPHBIX CUCTEM

9.1.7. TeMbl NpaKTHYECKHUX 3aJaHUI

[lepeuenp 3K3aMeHALIMOHHBIX BOIIPOCOB

1.
2.
3.

[a—
SYoXR

1.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

TexHoNoruu N3roTOBJICHNE MHOTOCIIOMHBIX MI€YaTHBIX IUIaT

Hmnenanc uenu, CONpOTUBICHHUE, COTIIACOBAHUE ATUHHBIX JIUHUMH.

DTanbl pa3paboTKU OT CXEeMOTEXHUKHU JI0 TOTOBOM meuatHoil miaThl. [Iporpammer Altium,P-
Cad,Ki-kad

OcHOBBI 1 0COOCHHOCTH sI3bIKa MporpammupoBanus AT-komann (uHTEepdeiic, pusnuecKui,
JIOTUYECKHUI YPOBEHB)

[ToakmroueHne K MUKPOKOHTPOJUIEPY CIIOKHBIX TOTOBBIX ycTpoicTB (GSM Moaemos, Bluetooth
MomyJeH, paauo moayne LoraWan)

Apudmernaeckue onepanuu B Cu. Onucanue, npuMepbl, 0COOCHHOCTH

Omnepatopsl cpaBHeHUs1. Onucanue, mIpuMepbl, 0COOEHHOCTH

Jlornueckue oneparnuu. Onucanue, IpuMepPbl, 0COOEHHOCTH

if(){}else{}; Onucanue, mpumepsl, 0COOEHHOCTH

while(){}; Onucanue, mpumepsl, 0COOEHHOCTH

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

switch(){};Onucanue, mpumepsl, 0COOEHHOCTH

CtpykTypa nporpaMmsl Ha si3bike Cu

Haubonee yacTo ucnosnbs3yembie TUIIBI JaHHBIX. Pa3MepHOCTb, TPUMEpHI.

[Tpumep maccuBa. [Ipumep MaTpuiibl.

Onucanne QPyHKINH-00pabOTUNKOB MpEephIBAHUN

CocTtaBuTh 2 GyHKIHH peaTu3amuu napamuiesibHoro narepdeiica. [lepas 1omkHa BEIBOIUTH B
nopt C nannsie u3 maccuBa char OUT][8], Bropas cuutsiBaTh U3 nopta C gaHHbIe B MaccuB char
IN[8]. Pa3zmep oTmpaBisieMbIX/TIPUHUMAEMBIX JaHHBIX TIEpeaacTCs B QyHKIIUH.

Jana knaBuatypa ¢ 8 KHONKaMH, MOJKJIIOYEHHBIMH HampsMmyro K nopty A. Hamucarts
MpoLEAYpY OIpoca ¢ IporpaMMHOI GuiibTpanueil 1pede3ra KOHTaKTOB, BO3BpAIIAIOIIasl CTaTyC
kHoMoK (return KeyStatus).

Hammcatp ¢yHKIHIO, MOTYyYarONIy0 JBOMYHOE YHCIIO HA BXOJ M Bo3Bpamaromas (return Led)
HEOOXOIMMBIN KOJ CEMHCETMEHTHOTO MHAMKATOpa Il oToOpakeHus uncia. [IpeodpazoBanue
yucen ot 0-9.

Han maccuB unsigned char X[] = “A,I,E,F,L,O”, npeacrasmsttontuii coboit ASCII ko OykB.
BriBecTn OykBBI Ha 6 pa3psAHBIA CETMEHTHBIM MHAMKATOp. [lonKIIOUYeHne MHANKATOpA K
MUKPOKOHTPOJUIEPY MPOU3BOJIbHOE. MoIedb U TUIl CEMHUCETMEHTHOI'O HHANKATOpa JI000i.

Han maccuB unsigned char X pa3zmepa n. OCTaBUTh B MaCCHUBE YHCJIA, YIOBICTBOPSIONMIHNE
ycaoBuro min < X[i] < max, He yJOBJIETBOPAIOIINE YIaIUTh, CIBUHYB ocTaBmuecs. [Ipumep:
“1,2,3,4,5,6,7,8,9,0” => ynansem 1 u 0 =>“2,3.4,5,6,7,8,9”

Hammcats QyHKIIMIO, TOICUMUTHIBAIOIIYIO CPEAHEE KBAIpaTUIHOE 11€710T0 MaccuBa unsigned int
X[128] . IIpenBaputeabHO OOBSIBUB U, MPU HEOOXOIUMOCTH, HHUIIMATU3UPOBAB MIEPEMEHHBIC.
MaccuB npeacraBisieT notydyeHHble 3HaueHus ¢ 16 paspsanoit AL

Hamucarts nponeaypy npeoOpa3oBaHusi KBaJpaTHOW MaTPHUIIBI B MacCUB. 3ajaHa MaTtpuma A
pPa3MEpHOCTHIO N*m. 3amucaTh BCE JIEMEHTHI MATPUIIBI B OJJTHOMEPHBINH MaccuB B mocTpouHo,
HauMHag ¢ KoHIa. [lepemenHble int

Hamucarts nponeaypy npeoOpa3oBaHusi KBaJpaTHOW MaTPHUIIBI B MacCUB. 3ajlaHa MaTpuma A
Pa3MEepHOCTHIO N*m. 3amucaTh BCe AIEMEHTHI MAaTPHUIIBI B OHOMEPHBIN MaccuB B 1o cTonbiam,
HauMHag ¢ KoHIa. [lepemenHble int

PesynpTaThl oM@ pPOBKH pa3HBIX HANPSKECHUN MPEICTABJICHBI B BHAE MaTpuIlbl 5x3 (5
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27.

28.

29.

30.

31.

32.

HaIpsDKEHUH 10 3 3aMepa y Kaka0ro). YKa3aTh B OJHOMEPHOM OTIEIFHOM MaccuBe X, cpeaHee
3HAUYCHHE Kakaoro HanpspkeHus. 3Hadenus ¢ AL nmpencraBiieHbl B «CBIpOM» HEOOpaOOTaHHOM
BUJIE.

PesynpTaThl oM@ pPOBKU pa3HBIX HANPSKECHUN MPENCTABJICHBI B BHAE MaTpuIlbl 5x3 (5
HamnpsDKeHUH 1o 3 3aMepa y KaxkJIoro). YKazaTh B OJJHOMEPHOM OTIeIbHOM MaccuBe MAX,
MaKCHUMAJIbHOE 3HAaUYCHHE KAXKJI0I0 HanpsikeHus, a B maccuse MIN MuHuManbHOe. 3HaueHHUs €
AIIIT mpencraBieHbl B «CHIPOM» HEOOpaOOTaHHOM BHUJIC.

Hanucats ¢yHknuoo, pa3duBamoulyo 8-3Ha4HOE YKCIIO HA OT/ENIbHbIE 3HAKU U 3alucaTh B
MaccuB. Hanpumep, yucino K = 87654321 = > npeoOpa3yem B MmaccuB, y kotoporo X[0]=8,
X[1]=7, X[2]=6... X[7]=1. [Ipennonaras ucrnoab30BaTh PyHKIINIO s BEIBOJA HA 83HAYHBIN
CEMHUCETMEHTHBINA OUCILIEN YHCE.

Hanucate pynkmuro, npuanmaronyto Ha Bxoa ASCII kon nudp u Bo3Bpamaromnryto (return
Znak) ASCII xox crnenmalbHBIX CUMBOJIOB. IIpeamnonaras mcnonbp3oBaTh QYHKIHIO IS
npeoOpa3zoBaHus 1 BbIBoJa HH(popManuu B rpaduueckux LCD unankaropax. Maccus unsigned
char Chisla[] = {*17, “27, “37, “4” “5”,“6”, “7, “8”,“9” , “0”}, Maccus unsigned char Znak{]
= {“I”,“@”, “#”, “§7, “%”, N7, &, K (7, )7} Tipumep: «1» => |

Hanucate ¢yHKkIMI0, KOTOpas q0JKHA 100aBiATh K MaccuBy K (mpencrapisionmemMy 4ucio,
paszburtoe Ha otnenbHbIe 3HaKH), cipaBa ASCII kox mudpsr D (D — nenouyuciaennoe 3HaUCHUE
B nuamnazoHe 0-9. Hampumep, D=0. maccuB X[0]=1, X[1]=5, X[2]=6 => nobaBaseM KoJ
cumBoisia => X[3]=48. ASCII kox 0 =48, 1=49, 2=50, 3=51.... 9=57.

Hanucats ¢yHKIUIO, B KOTOPOH MPOUCXOJUT HENPEPHIBHOE CUUTHIBAHHE TaHHBIX C
nocnenoBarenbHoro uHTepdeiica UART B nepemennyto unsigned char BUF. OGHoBneHne
naHuabIx B nepemenHoit BUF nmpoucxoaut ¢ ycranosnenuem diara unsigned char FLAG. Ecnu
B noceuike BcTpeuaeTcsa uyncio 0xCO (END), To co ciemayromero yncia Ha4WHATh NMHCATh B
MaccuB unsigned char DATA[128], no Tex mop, moka cHoBa He Bctpetutes uncio 0xCO (END).
(Peanu3zanus npotokosia oomeHa SLIP)

Han maccuB unsigned char BUF [64]. CkorupoBats B maccuB unsigned char DATA[256]. Ecou
npu konmupoBaHuu BcTpetutces ynucio 0xCO (END) zamenuts ero npyms uuciamu (0xDB,
0xDC). Ecnmu ipu xonupoBanuu Becrpetutcs uncio ESC (0xDB) — uucnamu (0xDB, 0xDD).
(Peanmuzanus npotokona oomena SLIP) IIpumep: BUF[64] = {0xAA, 0xBB, 0xCO0, 0xCC ...}
=> DATA[256]= {0xAA, 0xBB, 0xDB, 0xDC, 0xCC ...

9.1.8. IlpuMepHbIii MepeyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

[IpuMepHBIii IEpeYeHb TECTOBBIX 3aJaHUN

1.

ITporpammarop JTAG no3Bossier:

a) ToabKO MpOrpaMMHPOBATH MUKPOKOHTPOJLIEP

0) IIporpaMMupoBaTh U MPOBOAUTH OTIAJKY

B) Mcnonp30oBaTh napamienbHOE BBICOKOBOJIIBTHOE POrPAMMHUPOBAHHE

r) TosbKO IpOCMaTpUBaTh BHYTPEHHE COAEP)KUMOeE peructpoB MK

Yro peanu3yeT BO3MOKHOCTH BO3BpaTa U3 MOANPOrpaMMbI K OCHOBHOM NpOrpaMMme:
a) [IpepriBanus

0) Ctex

B) IIporpamMmHBIii cueTunK

r) Taiimep

. CTek B MUKPOKOHTpOJIIEpe padoTaeT Mo MPUHLUILY:

a) MOCTIeTHUH MPHILEN — TEePBBIN yIIen

0) mepBbIi IpUIIeT — MOCICIHUH yIIen

B) IIEPBBII NpUIIE] — MEPBbII ylIen

') NOCIAEAHUN NpUIlle] — MOCIEeIHUN yIIeln

Hupexrusa .include:

a) MPUCBaWBAET CUMBOJIBLHOMY UMEHH HEKOTOPOE YUCIOBOE 3HAUCHHE

0) yka3bIBaeT acceMOiepy MecTo OKOHUaHHs (paiiina MCXOIHOTO TEKCTa

B) MO/ICTABJISIET TEKCTOBBIN (hailsl B TO MECTO MPOTPAMMBI, /1€ IPOUCXOIHUT €€ yHoTpeOieHue
T') 3alIMChIBAET IEPEMEHHYIO

Kakas xomanzia umeeT 00NN MPHUOPHUTET BBl BBINOIHUTCA nepBoil «Ilobutnoe U(&)» nubo
«ITobutHoe UITU(|)»:

a) [ToobutHoe N (&)
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0) [ToouTHOE NJIN(])
B) OHAKOBBIN TPHOPUTET
r) Het BepHOTO OTBETA
6. Kakue xomMaHIIbl UMEIOT OOJBIIUN MPUOPUTET U Bl BBIMOJHATCS NepBbiMU «IloOuTHOE
otpumanue (~) ¢ Jlornueckum otpuraauem (!)» mubo «YMuoxenue (*) ¢ Jlenmenuem (/)»:
a) Ymuoxenue (*) ¢ [enenuem (/)
0) [TobuTHOE oTpHIanue (~) ¢ Jlornueckum orpuranueM (!)
B) OMHAKOBBINA TPHOPUTET
r) Het BepHOTO OTBETA

9.2. MeToan4yeckne peKOMeH AU

VYyeOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIILICHUE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIJIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YYEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuunauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB W 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U MHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu oOy4aromuxcs

MaTepUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU clTyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylIIeHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO alapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | AUCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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