MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
IMPOEKTUPOBAHUE MUKPOITPOLHECCOPHBIX CUCTEM

YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHHue - MATHCTPaTypa

Hampagiienne noarotoBku / cnenuaibHOCTh: 11.04.04 D/IeKTPOHNKA M HAHOJJIEKTPOHUKA
HanpaBnenHocts (npoduis) / cnenuanu3amnus: IJIeKTPOHHbIe MPUOOPBLI U ycTpoiicTBa cOopa,
00padoTku U oToOpaxkeHus nHGopmMauuu

dopma 00yueHUs: 3a09HAA

@daxynpTeT: 3a04HbINH M BeyepHHUil pakyabTeT (3uBD)

Kadenpa: Kadenpa npombiniienHoii djekrponnku (IpJ)

Kypc: 1,2

Cemectp: 1,2, 3,4

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunpl yueOHol AesTenbHOCTH 1 cemectp 2 cemectp 3 cemectp 4 cemectp Beero Ennnuiiel
JlekumoHHbBIE 3aHITHUS 8 8 4acoB
[IpakTryeckue 3aHATUA 2 6 6 14 4acoB

B T.4. B (hopMe MpaKkTHUECKOM 1 2 3 4acoB
MOJrOTOBKH
JlaGopaTopHbie 3aHITHS 8 8 16 4acoB
B T.4. B )OpMe NMPaAKTHUECKOU 3 3 4acoB
MOJITOTOBKH
KypcoBoii npoekt 2 2 4acoB
CamocrositenpHas padbora 26 22 47 36 131  yacoB
ITonroroBka u caaya SK3aMeHa 9 9 qacoB
OO0mast TpyZ0eMKOCTh 36 36 72 36 180  yacos
(BKJIHOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 5 3.€.
DopMBbI MPOMEKYTOUYHOM aTTECTALUS Cemectp
S 3
DNodVIVLIT
o CHT MOLITNCAH ITPOCTO 3ITERTPOHHO TTOATINCHIO
(YPCOBOM IIPOEK 3
40z Al o BAINeALUE:

PP

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023
VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoBaHa Ha noptane N2 74354



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
y4eTOM KOPIYCHUPOBAHUS B CHCTEMax CKBO3HOI'O MPOEKTUPOBAHUS YPOBHS CI0KHOCTH MaTEPUHCKOU
IJIaThl HOYTOYKA.

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
AJIEKTPOOE30MaCHOCTH 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

CornacoBaHa Ha noptane N2 74354




[TK-4. Cniocoben [1K-4.1. 3naet meToabl 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 yueOHOM nesTeIbHOCTH Beero 4
4acoB |1 cemectp|2 cemecTp|3 cemecTp
CEMECTp

KonTakTHas ayauropHas padora 40 10 14 16 0
o0yuarommxcsi ¢ npenojaBartejeM, Bcero
JIek1IMOHHBIE 3aHATUA 8 8
[TpakTHueckue 3aHITHS 14 2 6 6
JlaGopaTopHbie 3aHITHS 16 8 8
KypcoBoit npoekT 2 2
CamocrosiTeibHass padoTa o0yyaomuxcs, B 131 26 22 47 36
T.4. KOHTAKTHasl BHEAYIUTOPHAas padoTa
o0yuarmmxcsi ¢ npemnojasareyeM, Bcero
BrinosiHeHME TBOPYECKOTO 3aIaHUS 10 8 2
IToaroroBka K TECTUPOBAHUIO 35 18 4 13
[TonroroBka k mabopaTopHOi paboTe, HAMKCAHKE 14 8 6
oTyeTa
BrinosiHeHME TPaKTUYECKOTO 3aJaHUs 8 8
[ToaroToBka Kk KOHTPOJIBHOM paboTe 20 20
Hanucanue oTdera o KypcoBoMy IPOEKTY 44 8 36
IHoaroroBka u craya 3K3amMeHa 9 9

OO0mas Tpy10eMKoOCTh (B Yacax) 180 36 36 72 36

Oo0mas TpynoemMKkocTh (B 3.e.) 5 1 1 2 1
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5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI IO pa3aenam (TeMam) u BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUBI YYEOHOH IEATEIbHOCTH

HasBanus paznienos (Tem)
JICIUATUTHHBI

Jlek.
3aH.,
q

[Ipak.
3aH., 4

Jlab.
pao.

Kypc.
mp.

Cam.
pao.,
q

Bcero
yacosB (0e3
AK3aMeHa)

dopmupyemble
KOMIIETEHILIUH

1 cemecTp

1 TIporpaMMHBIN KOMILIEKC Kiacca
EDA, npenHazHayeHHBbIN 115
Pa3pabOTKH AIEKTPHUUECKUX CXEM U
MEYaTHBIX IUIAT.

TIK-1, [TK-4

2 Pa3zpaboTka OMOINOTEK AIIEMEHTOB
U UX QyTOPUHTOB

[IK-1, TIK-4

3 Pa3zpa0oTKa 3JIeKTpHUYECKUX U
MNPUHIUITHAIBHBIX CXEM C
HECKOJIBKMMU JIUCTaMH

[IK-1, TIK-4

4 PacyeT BOJIHOBBIX COITPOTHUBIICHUI
IIPOBOJAHMKOB (MMIIEAAHC) AJIs
MHOTOCHOMHBIX BY nevaTtHsIX miat

TK-1, [TK-4

5 TIpoekTHpOBaHNE MHOT'OCIOMHBIX
BY nevarHbIX mIIaT 1104 KOHKPETHBIM
TEX IPOLECC C yYETOM ITpaBUI
TPacCUPOBKHU

[IK-1, TIK-4

6 Knaccugukarus
MHUKpPOIIPOLIECCOPOB, BAPHUAHTHI
ApXUTEKTYpHI, 00IIasi CTPYKTypa U
MIPUHIIUTIBI PYHKIIMOHUPOBAHUS
YCTPOMCTB U CUCTEM

[IK-1, TIK-4

7 KoMOnuiisITOpel U CUMYJISITOPBI,
IIPUHLUIIBI OTJIaJKU U TIOMCKA
OLINOO0K

TIK-1, [TK-4

8 [lonkiroueHue u ynpaBieHUe
nepudepuitHpIMU yCTPOMCTBAMHU C
MUKPOKOHTpOJUIEpa (IaTYMKU
U3MepeHus PU3NYECKUX BEITUUHH,
JBUTATEIH, BHIKIIIOYATEIN)

[IK-1, TIK-4

Hroro 3a cemectp

26

36

9 Ipumep pa3paboTKu
MUKPOIPOIIECCOPHBIX CUCTEM Ha
npumepe Altium Designer

22

36

IIK-1, TIK-4

Hroro 3a cemectp

22

36

3 cemecTp
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10 Kypcogoii np. - npumep - 6 - 2 18 26 [IK-1, I[IK-4
BBITIOJIHCHHUSI
11 IlporpammupoBanue - - 8 29 37 [IK-1, ITK-4
MUKPOIIPOIIECCOPHBIX CUCTEM C
MOJYJIbHON apXUTEKTYPOil

Hroro 3a cemectp| 0 6 8 2 47 63

4 cemecTp

12 KypcoBoit mpoeKT - - - - 36 36 IIK-1, ITK-4

Hroro 3a cemectp| 0 0 0 0 36 36

Uroro| 8 14 16 2 131 171

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprxanne pa3iesoB (TeM) TUCHUTUTAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0ymIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. 0 JEKIHUSIM)

HasBanus pasnenos (Tem)
JUCHUITIIMHBI

Copnepxanue pa3aenoB (TeM)
JUCHUTUIIUHBI (B T.Y. 1O JICKIUAM)

TpynoemkocTs

(JIEKIIMOHHBIE
3aHSTHS), U

dopMupyemble
KOMIIETCHIIUU

1 cemecTp

1 IIporpaMMHBIN KOMILIEKC
knacca EDA,
IIpEeAHA3HAYEHHBIN I
pa3paboOTKU SIEKTPUUECKUX
CXEM M ME€YATHBIX ILIAT.

JleMoHCTpalusi OCHOBHBIX
Bo3MokHOcTeN SCADa cuctemsl -
Altium Designer ans pa3paOoTkH,
MPOEKTUPOBAHUS MTEYATHBIX IJIAT.
CoBpeMeHHbIN TEXHUYECKHIT mpoiiecc
W3TOTOBJICHHSI MHOTOCIOMHBIX
nevatHbix wiat (MIIIT). OcoGenHoctn
MPOEKTUPOBAHUS BHICOKOCKOPOCTHBIX
JUHUH Mepeiayul TaHHBIX
(DDRZ2,3;Ethernet;USB2,3), ux
pacuera, 0COOEHHOCTE! PACTIONOKECHHUS
npoBogHUKOB Ha MIIII.

IIK-1, TIK-4

Hroro

2 Pa3paboTka 6uOIMOTEK
DIIEMEHTOB U UX (QYTIPUHTOB

Co3nanne YI'O simeMeHTOB:
PE3UCTOPOB, KOHJEHCATOPOB,
MHUKPOCXEM U JIPYTUX JIEMEHTOB.
Co3zmanne COOCTBEHHBIX (PYTIPUHTOB U
3arpy3ka rotoBsix: SOIC, BGA u
BBIBOJIHBIX 3JIEMEHTOB.

Co3nanue 3D Monenu dJIIEMEHTOB U
3arpyska roToBbIX.

Cesa3p YI'O u dpyTtmpunTa.

IIK-1, TIK-4

Hroro
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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
MUKPOIIPOIIECCOPHBIX MHUKPOIIPOIIECCOPHBIX 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
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.4. JlabopaTopHbIe 3aHATHSA
HanmeHnoBanue mabopaTopHbIX paboT MpHuBeeHO B TabmuIe 5.4.
Tabmuia 5.4 — HauMmeHoBaHue 1a00paTOPHBIX padboT
Haspanwust paznenoB (Tem) HaumenoBanue 1abopaTopHbIX dopmupyemblie
MUCIUILINHBI pabot Tpynoemrocts, 4 KOMIIETEHIIUU
2 cemecTp
9 IIpumep pa3paboTKH PacueT BotHOBOTO 8 I1K-1, TIK-4
MUKPOTIPOIIECCOPHBIX CUCTEM Ha | COMPOTUBIICHHS (MMIICHIAHCA)
npumepe Altium Designer eIl MeYaTHOM TUIaThI
Hroro 8
Uroro 3a cemectp 8
3 cemecTp
11 IlporpammupoBanue PazpaboTka MUKpomporpamMm 8 [IK-1, TIK-4
MHUKPOIIPOLIECCOPHBIX CUCTEM C | 111 MUKPOIIPOLIECCOPHBIX
MOJYJIBHON apXUTEKTYpPOU CUCTEM
Hroro 8
Hroro 3a cemectp 8
Uroro 16
5.5. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmwuie 5.5.
Tabmura 5.5. — HauMeHoBaHMe NMPaAKTUIESCKUX 3aHATUN (CEMHHAPOB)
Haspanwust paznenos (tem) HaunMenoBaHue MpakTHYECKUX T dopmupyembie
JTUCITUTLIAHBI 3aHATUN (CEMHHAPOB) PYAOCMEOCTD, 1 KOMIIETEHITHH

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

ConeprkaHue caMOCTOSATENIbHOW pabOThI B paMKax dopmupyemsbie
TpynoemMKoCTs, 4
BBITNOJIHEHMSI KypCOBOIO ITPOEKTa KOMIIETCHIINH
3 cemecTp
3anmTa KypcoBOro mpoeKTa 2 [IK-1, ITK-4
Hroro 3a cemectp 2
Uroro 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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17.

18.
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20.

21.
22.

23.
24.

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
tabnwuie 5.7.
Ta6ymma 5.7. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMBIC KOMIIETECHITUN

Bunsr
Ha3Banus pasnenos (Tem) . | Tpynoemkocts, | @opMupyemsie DopMmbI
CaMOCTOSITEJIbHOU
JUCLUTITUHBI q KOMIIETEHILIUH KOHTPOJIA
paboThI
1 cemecTp
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1 [IporpammHbIi Beinonnenue 2 [IK-1, TIK-4 TBopueckoe
kKoMmIuiekc knacca EDA,  |TBopueckoro 3aiaHus 3a/1aHKe
IpeIiHasHA9CHHBIN JUIA IToaroTroBka k 2 TIK-1, IIK-4 TectupoBanue
paspaboTKu TECTUPOBAHUIO
ANEKTPUUECKUX CXEM U
[IEYaTHBIX I1JIAT. Hroro
2 Pazpabortka 6ubnuotex |[loaroroBka 2 [TK-1, TTK-4 TectupoBanue
AIIEMEHTOB U UX TECTUPOBAHUIO
yrnpunTOB Hroro 2
3 Pazpabotka [ToaroroBka K 2 [K-1, I1IK-4 TectupoBanue
ANEKTPUUECKUX U TECTUPOBAHUIO
MPUHIUITHATIBHBIX CXEM C
HSCKOHLKHMH JTUCTAaMU Hroro 2
4 PacyeT BOJIHOBBIX IToaroroBka k 2 IIK-1, IIK-4 TectupoBanue
COTPOTUBIICHUN TECTUPOBAHUIO
IPOBOJHMKOB (MMIIEAHC) | BpIoMHEHHE 2 IIK-1, I1IK-4 TBoOpueckoe
IJ1s1 MHOTOCIIOMHBIX BY TBOPYECKOI'0 3aJaHUI 3aJIaHUE
MEYaTHBIX IIaT Utoro 4
5 IlpoexTupoBanue [ToaroroBka k 2 I1K-1, TIK-4 TectupoBanue
MHOTrocHoiHBIX BY TECTUPOBAHUIO
MEYaTHBIX IUIAT MOJ
KOHKPETHBIN TE€X MPOIIECC
C YYETOM IPaBUII Hroro 2
TPacCUpPOBKHU
6 Knaccudukanus IToaroTroBka k 2 TIK-1, IIK-4 TectupoBanue
MHUKPOIPOLIECCOPOB, TECTUPOBAHUIO
BapHAHTHI APXUTEKTYPHI,
o011ast CTpyKTypa u
MIPUHIIUATIBI Uroro 2
(GYHKITMOHUPOBAHUS
YCTPOWCTB U CUCTEM
7 KoMnuiisiTopsl 1 IToaroroBka k 2 [IK-1, TTIK-4 TectupoBanue
CUMYJISITOPBI, IPUHILUIBI | TECTUPOBAHUIO
OTJIAJIKH U TTOUCKA
OLIHGOK Hroro 2
8 IlonknroueHue u Brinonnenue 4 I1K-1, TIK-4 TBopueckoe
yIpaBlieHUE TBOPUYECKOTO 3aJ]aHUs 3a/laHue
nepudepuitHEIMU
YCTPOWCTBaMU C [ToaroroBka k 4 [1K-1, TIK-4 TectupoBanue
MUKPOKOHTpOJIepa TECTUPOBAHUIO
(maTuyuku U3MEpeHUs
(hUBUYECKUX BEITMYHH, Wtoro 8
JBUTATEIH, BHIKIIOYATEIN)

Hroro 3a cemectp 26

2 cemecTp
12
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9 [Ipumep pa3paboTku Beinonnenue 2 [IK-1, TIK-4 TBopueckoe
MHUKPOIPOIIECCOPHBIX TBOPYECKOTO 33JIaHUS 3a/1aHKe
CHUCTEM Ha IIpUMEpPE [ToaroroBka k 4 I1K-1, TIK-4 TectupoBanue
Altium Designer TECTUPOBAHHIO
IToaroroBka k 8 [IK-1, TIK-4 JlaGopaTopHas
nabopaTopHOI pabora
paboTte, HarMcaHue
oTyera
Brinosinenue 8 [IK-1, I[IK-4 [IpakTrueckoe
MPaKTUYECKOTO 3a/1aHKe
3a1aHUs
Hroro 22
Hroro 3a cemectp 22
3 cemecTp
10 Kypcosoii nip. - npumep | [ToaroroBka k 8 I1K-1, TIK-4 KonTtponbsHas
BBITIOJTHCHHSI KOHTPOJIbHOHM paboTe paborta
IToaroTroBka k 6 TIK-1, IIK-4 TectupoBanue
TECTUPOBAHUIO
Hanucanue oryera no 4 [IK-1, I[IK-4 KypcoBoit
KYpPCOBOMY MPOEKTY npoekT, OTuer
0 KypCOBOMY
MIPOEKTY
Hroro 18
11 IlporpammupoBanue IToaroroBka k 6 [IK-1, TIK-4 JlaGopaTopHas
MHUKPOIPOLIECCOPHBIX nabopatopHOit pabota
CHUCTEM C MOAYJIbHOMI pabote, HarMcaHue
ApXUTEKTYpOH oTuera
IToaroroBka k 7 TIK-1, IIK-4 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 12 IIK-1, IIK-4 KonTtponbsHas
KOHTPOJIbHOHM paboTe paborta
Hanucanue otuera o 4 [IK-1, ITIK-4 Kypcogoit
KYpCOBOMY MPOEKTY npoekT, OTuer
10 KypCOBOMY
MIPOCKTY
Hroro 29
Hroro 3a cemectp 47
[ToaroroBka u caada 9 DK3aMeH
JK3aMEHa
4 cemecTp
12 KypcoBoit mpoeKT Hanucanue otuera no 36 I1K-1, TIK-4 KypcoBoit
KYpPCOBOMY MPOEKTY npoekT, OTuer
10 KypCOBOMY
MIPOEKTY
Hroro 36
Uroro 3a cemectp 36
HTroro 140

5.8. CooTBeTcTBHE KOMIIETEHIMH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
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U BU/0B YU4eOHOI 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTaBICHO B TabHIIE 5.8.
Tabnuna 5.8 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX TIPU U3YUEHUHU AUCLIUILINHBI, U BUIOB

3aHSITUA
Bunel yueOHOI nesTeIbHOCTH
dopmupyembie
JIek. | Ipak. | JIa6. | Kypc. | Cam. @®opMBI KOHTPOJISA
KOMIIETEHIINH
3aH. | 3aH. | pa0. mp. paod.
ITK-1 + + + + +  |KontposbHas padota, KypcoBoii mpoexr,
Jlaboparopnas pabota, OT4eT 10
KypcoBOMY MpoekTy, [IpakTudaeckoe
3ajanue, TBopyeckoe 3a1aHue,
TectupoBanue, JKk3aMeH
I1K-4 + + + + +  |KontponbHas pabota, KypcoBoi mpoexT,
Jlaboparopnast pa6ota, OTuer 1o
KypcoBOMY IpoeKTy, [IpakTuueckoe
3ajanue, TBopueckoe 3aJaHue,
TectupoBanue, JK3aMeH

6. PeiiTunroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIB3YETCS
7. Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnevyeHHue TUCHMIIINHBI
7.1. OcHOoBHAas IMTEpaTypa

1. BBeneHne B METOONIOTHIO CHCTEMO- M CXEMOTEXHUIECKOTO TIPOSKTUPOBAHUS dJIEKTPOHHBIX U
PaaANOA3IEKTPOHHBIX CpeACTB: YueOHoe nocodue s OakanaBpuara, ceruanurera u Maructparypsl / H.
H. Kpusun - 2020. 250 c. [DnexTpoHHBIHU pecypc]: — Pexum nocrtymna:
https://edu.tusur.ru/publications/9376.

2. MeTomonorusi CHCTEMOTEXHUYECKOTO MPOCKTUPOBAHUS DIIEKTPOHHBIX U PAJAHOITEKTPOHHBIX
CpelcTB (B ABYX 4acTaX): YueOHoe nmocobue ans OakalaBpuara, crienuanuTeTa u maructparypst / H. H.
Kpusun - 2022. 589 <c¢. [DnexTpoHHBNU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/10141.

3. B. 4. XapToB. MUKpOTIPOILIECCOPHBIE CUCTEMBI: yueOHOE TTocoOue i By30B - M. : Akajemus,
2010. - 352 c. : un. - (Beiciiee npodeccuonanbHoe odpazoBanue. MHpopmaTrka u BbIYUCIUTEIbHAS
TexHuka). - bubnuorp.: c. 347-348. - ISBN 9785-7695-7028-5 (nanuuue B Oubnuoreke TYCVYP - 16
9K3.).

4. Altium designer. Solidworks [TekcT] : yuebHOE mocobue nmo mpakTudeckuM 3ansatusm / J1. B.
OzepkuH ; MunooOpnayku Poccun (M.), Tomckuit rocy1apcTBEHHbIH YHUBEPCUTET CUCTEM YIIPABJICHUS U
pamnosnexktpoHukn (Tomck). - Tomck : U3n-Bo TYCVYPa, 2017. - 280 ¢ : puc., Tabmn. sm1. ont. auck (CD-
ROM). - bubauorp.: c. 275-276. - ISBN 978-5-86889-764-1 (nanuuue B 6ubmuotexke TYCVYP - 10 5k3.).

5. JlonatkuH, Anexcanap Bukrtoposuu. [IpoekTupoBanue nedaTHbIX IjiaT B cucteMe Altium
Designer [DnexTpoHHBIN pecypc] : yueOHOe mocoOue il mpakTudeckux 3anatuii / A. B. JlomatkuH ;
pen., xynox. JI. A. MoBYaH. - 2-€ u3/., UCIIP. U JOT. - DIEKTPOH. TeKcToBbIe naH. - M. : JIMK Ilpecc,
2017. - on-line : uB. um., puc., Tabdia. - bubmmorp.: ¢. 16. - ISBN 978-5-97060-509-7 : b. 11. [DneKTpoHHBIHA
pecypc]: — Pexxum noctymna: https://e.lanbook.com/reader/book/97334/#2.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. PoxnecrBenckuii J[.A. MukponporeccopHble yCTpOHCTBa B CUCTEMax yNpaBieHUs: YuyeOHoe
nocobue. — Tomck: ToMcKHIT MEXBY30BCKUM IEHTP AUCTAHIIMOHHOTO oOpazoBanus, 2003. — 130 c.
(mamuune B 6ubnuoreke TYCVYP - 96 3k3.).
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2. Pycanos B.B., lllesenes M.IO. MukponpoueccopHbie yCTpOWCTBA U CUCTEMBI: PyKOBOJICTBO K
BBITIOJIHEHHUIO JTA00PATOPHBIX PabOT ISl CTYIEHTOB crieluaibHOCTH «[IpoMBbIIIEHHAS JIIEKTPOHUKAY. —
Tomck: TYCVYP, 2012. — 23 c¢. [DnexkTpoHHBIH pecypc]: — Pexum pgocrtymna:
http://edu.tusur.ru/training/publications/865.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. Altium Designer. SolidWorks. Yacts 1. Pa3zpaboTka snementHoii 6a3b1: COOPHHUK MPaKTHYECKUX
3aJJlaHU| 110 MPOSKTUPOBaHUIO mevaTHbIX y310B POC / [I. B. O3epkun - 2012. 66 c¢. [DIEKTPpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/1556.

2. Altium Designer. SolidWorks. YacTts 2. CxemoTexHu4ueckoe npoektupoanue: COOpHHK
MPAaKTUYECKUX 33JaHUN MO MPOEKTUPOBaHMIO NeyaTHhIX y310B POC / JI. B. O3epkun - 2012. 50 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1554.

3. Altium Designer. SolidWorks. Yacte 3. Tomomoruyeckoe npoektupoBanue: COOpHUK
MPAaKTUYECKUX 33JaHUN MO MPOEKTUPOBaHMIO MevyaTHHIX y31m0B POC / JI. B. Ozepkun - 2012. 95 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1558.

4. VnaTepdeiichl MUKPOIIPOIICCCOPHBIX cUCTeM: MeToau4ecKrue yKa3aHus I CaMOCTOSTEIIbHOM
paboTel ctyneHTaMm Bcex Gopm oOydeHus TexHudeckux crenuanbHocTel / O. B. Kununa, A. A.
JopkansneB - 2022. 9 c¢. [DnekTpoHHBU pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/10203.

5. NaTepdericel MEUKPOMPOIIECCOPHBIX CHUCTEM: MeTOAWYeCcKHe YKa3aHUs IO IMPOBEICHUIO
1a00paTOPHBIX paboOT ISl CTYASHTOB BceX (opM OOydeHHsS] TEeXHHYECKHX cremnuaibHoctedt / O. B.
Kununa, A. A. 3opkansueB - 2022. 8 c. [DnexkTpoHHBH pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/10193.

6. bopoaun K.B. MukpomnpoiieccopHble yCTPOHCTBA U CUCTEMBI . METOAUYECKUE YKa3aHUs T10
BBINIOJIHEHUIO KypcoBOro npoektupoBanus. — Tomck : @O TYCVYP, 2016. — 26 c. JlocTyn U3 TMYHOTO
kabuHeTa CTyJIEHTA. [QnexTpoHHBIE  pecypc]: — Pexum gmoctyma:
http://ie.tusur.ru/docs/bkv/mpus_kp.pdf.

7. PazpaboTka koHCcTpykmuum ¢(yHkinuoHanpHoro y3i1a POC B cumcreme CAIIP PCAD:
Meroandeckoe nocobue 1isi BeIoHeHHs npaktuyeckoro 3ansaTus / A. K. Konnmakos - 2010. 17 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1049.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALINH.

Jst mun ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI

8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue JJIsl JeKIIUOHHBIX 3aHATHI

CornacoBaHa Ha noptane N2 74354 15


http://edu.tusur.ru/training/publications/865
https://edu.tusur.ru/publications/1556
https://edu.tusur.ru/publications/1554
https://edu.tusur.ru/publications/1558
https://edu.tusur.ru/publications/10203
https://edu.tusur.ru/publications/10193
http://ie.tusur.ru/docs/bkv/mpus_kp.pdf
https://edu.tusur.ru/publications/1049
https://lib.tusur.ru/ru/resursy/bazy-dannyh

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlaGopaTopusi MUKpPOIPOIECCOPHBIX YyCTpoHcTB u cucteMm / Jlabopatopus I'TIO: yueOnas
ayAUTOpHUs JUIS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOIr'o THUIA, yueOHass ayIUTOpHUs Ml MPOBEICHUS
3aHATUN J1a00paTOPHOrO TUMA, yueOHas ayAUTOpHUs IJIs NMPOBEACHUS 3aHATHI CEMUHApCKOro THUIA,
MOMEIIEHHE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 74, 333 ayn.

Omnwucanue UMeEroIerocss 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.

JlaGopaTopusi MHUKpPOIPOIECCOPHBIX YCTpoHcTB u cucteM / Jlabopatopus I'TIO: yueOnas
ayAUTOpHUs JUIS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOI'o THUIA, ydeOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUN Ja00paTOPHOro TUMA, yueOHAs ayAUTOpHUs IJIs NMPOBEACHUS 3aHATHI CEMHUHApCKOro THUIA,
MOMEIIEHHE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcOBBIX pabor); 634034, Tomckas
obmnacth, T. Tomck, Bepmmanna 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.

JlaGopaTopusi MUKpPOIPOIECCOPHBIX YCTpoHcTB u cucteM / Jlabopatopus I'TIO: yueOnas
ayAUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOIr'o TUIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUN 71a00paTOPHOro TUMA, yueOHas ayAUTOpHUsS IJIs NMPOBEACHUS 3aHATHI CEMUHApCKOro THUIA,
MOMEIIEHHUE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBINOJHEHUS KYpcOBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 74, 333 ayn.

Omnwucanue UMeEroNIerocs 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.

[Iporpammuoe obecnieueHue:

- Google Chrome;

- LTspice 4;

- Mathworks Matlab;

- Virtual PC 2007;

- VirtualBox;

JlaGopaTopusi MHUKpPOIPOIIECCOPHBIX YCTpoHcTB u cucteM / Jlabopatopus I'TIO: yueOnas
ayAUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOIr'o TUIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
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3aHATHI Ja00paTOPHOro TUMa, yueOHas ayIUTOpHUs IS MPOBEACHUS 3aHSATUH 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.

[IporpamMmmHoe obecrieueHue:

- LTspice 4;

- VirtualBox;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopusi MHUKPOIPOIECCOPHBIX YCTpoHcTB u cucteM / Jlabopatopus I'TIO: yueOnas
ayIUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHUYECKOI'o THUIA, ydeOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUN J1a00paTOPHOro TUMA, yueOHas ayAUTOpHUs IJIs NMPOBEACHUS 3aHATHI CEMUHApPCKOro THUIA,
MOMEIIEHHE i KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KypcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 74, 333 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- JlaGopatopubie MakeTsl (10 mT.);

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

- Ocwnorpadst (12 mr.);

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

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

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepHaJIbHO-TeXHI/I'IECKOC H MporpamMmMHoOe o0ecneyeHue A KYPCOBOI'O IIPOEKTA

JlabopaTopusi MUKPOIMPOILIECCOPHBIX YCTpoiicTB u cuctem / Jlabopatopus I'TIO: yuyebHuas
ayJIuTOpUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuTOpus sl IpPOBEICHUS
3aHATHI Ja00paTOPHOro TUMaA, yueOHas ayIUTOpHUs IS MPOBEACHUS 3aHSATUH CEMHUHApPCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMIOJHEHHSI KypCcOBBIX pabor); 634034, TomMckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- JJaboparopnsie MakeTs (10 1mT.);

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

- Octmmtorpadst (12 mir.);

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

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

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

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

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6nacts, r. Tomck, yn. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyA0BaHUS:
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- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CeHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aroUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHsA MPETyCMOTPEHO MCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

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

Haspawmi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH

1 IIporpaMMHBII KOMILIEKC [IK-1, TIK-4 TectupoBanue IIpuMepHBIi IepeyeHb
kiacca EDA, npeaHazHaueHHbII TECTOBBIX 3aJaHUN
JUISL a3pabOTKH dMEKTPHICCKIX TBopueckoe [IpuMepHBIi IepeyeHs TeM
CXEM U II€YaTHBIX ILJIAaT. 3a/laHue JUIS TBOPYECKUX 3aJaHUI
2 Pa3paboTtka 6uOIHOTEK [IK-1, ITIK-4 TectupoBanue [IpuMepHbIil TEpedeHb
AIIEMEHTOB U UX (YTIPUHTOB TECTOBBIX 3aJaHUI
3 Pazpabotka snexkrpuueckux u |I1K-1, TTK-4 TectupoBanue [IpuMepHBIil epeyeHb
MPUHIUITHATIBHBIX CXEM C TECTOBBIX 3a/laHUM
HECKOJIbKUMU JINCTAMH
4 PacueTt BOJIHOBBIX [IK-1, ITIK-4 TectupoBanue [IpumMepHbIi IEpedeHb
COIPOTHUBIICHUI TPOBOIHUKOB TECTOBBIX 3aJaHUI
(MMIIe/1aHC) ISl MHOTOCIIOWHBIX TBopueckoe IIpuMepHBIii IEpeyeHs TeM
BY nmevatHpIx 1iar 3aJ1aHUEC JUISL TBOPYECKUX 3aJaHUI
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5 IIpoextupoBanue [IK-1, TIK-4 TecTtupoBanue [IpumepHBIil nepeyeHb
MHorociaouHbeIx BU neyatHbIx TECTOBLIX 3aJaHuN
IU1aT [10Jl KOHKPETHBIN TEX
IIPOLIECC C YYETOM MPaBUI
TPacCUpPOBKHU
6 Kimaccudukamms [IK-1, ITIK-4 TectupoBanue [IpuMepHbIii IEpeUeHb
MHUKPOIPOLIECCOPOB, BAPUAHTHI TECTOBBIX 3aJaHUI
aApXUTEKTYPBbI, 0011ast CTPYKTypa
Y IPUHIUIIBI
(GYHKIIMOHUPOBAHUSI YCTPOHCTB
U CUCTEM
7 Komnunstopsl u cumysatopsl, [I1TK-1, TTK-4 TectupoBanue [IpuMepHBIii epeyeHb
IIPUHLIMIIBI OTJIAJKH U TIOUCKA TECTOBBIX 3a/laHUM
OLIMO0K
8 Ilonkntouenue u ynpasnenue |I1K-1, I[1K-4 TectupoBanue [IpuMepHbIii TEpeUeHb
nepudepuitHEIMI TECTOBBIX 3aJaHUI
YCTpPOMCTBaMHU ¢
MUKPOKOHTpOJUIEpa (IaTYMKU "
iy S——— TBopueckoe [IpumepHbIii IepeyeHb TeM
Be/THUMH, ABUrATeIH, 3a/laHue JUTSl TBOPYECKUX 33JIaHUN
BBIKJTFOYATEIIH )
9 Ilpumep pa3paboTKu [IK-1, TIK-4 JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
MHUKpPOIIPOLIECCOPHBIX CUCTEM pabota
Ha npuMepe Altium Designer IIpaxTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
3a/1laHue
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
TBopueckoe [IpuMepHBIii IEpeyeHs TeM
3a/1aHue JUIsl TBOPUECKUX 3aJaHUN
10 Kypcogoii nip. - mpumep [IK-1, TTIK-4 KonTponbsHas [IpumepHBIil nEpeyYeHb
BBITIOJTHEHUSI pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
Ortuer no [IpuMepHBIii TEpeUeHb
KypPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX

BOITPOCOB
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11 IlporpammupoBanue [IK-1, TIK-4 KoHntposbHas [IpumepHBIil nepeyeHb

MHUKPOIPOIIECCOPHBIX CUCTEM C pabota BAapUAHTOB (3aJaHUI)
MOAYJIBHON apXUTEKTYpPOU KOHTPOJIBHBIX PadoOT
Ortuer no [IpuMepHBIii TIEpeYeHb
KypCOBOMY TEMAaTHK KypCOBBIX IIPOEKTOB
IIPOEKTY
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
12 KypcoBoii mpoexT IIK-1, TIK-4 Oruer 1o IIpuMepHBIil IepeyeHb
KypCOBOMY TEMATHK KypCOBBIX IIPOEKTOB
IIPOEKTY

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn copMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYyYEHHS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHUPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIIETBOPUTENHHO) | MAKCUMATHHOMN | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHECHHE
yYMEHHE HABBIKOB
3 ot 60% 1o o0mue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHUCTEMATHYECKH | CHCTEMATHYECKOE
CYMMBI 0aJTOB OCYIIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO yCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEIbHbIE coJieprKalime coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbBIE OTJIeIbHbIE
po0OeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MMPUBEIeHa B Ta0uIe 9.3.
Ta6mumma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUHA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. TIporpammarop JTAG no3Bossier:
a) Tosbko MpOrpaMMUpPOBAaTh MUKPOKOHTPOJLIEP
0) [IporpaMMupoBaTh U IPOBOAUTH OTIAAAKY
B) Mcnonb3oBaTh napamienbHOE BEBICOKOBOJIBTHOE MPOTPAMMHUPOBAHHE
r) Tonbko mpocMaTpUBaTh BHYTPEHHE cofiepkuMoe peructpo MK
2. YTto peanusyeT BO3MOXHOCTH BO3BpaTa U3 MOANPOTrpaMMbl K OCHOBHOM MpOTrpamMMe:
a) [IpepriBanus
0) Ctex
B) [IporpammHBIii cyeTunK
r) Taiimep
3. Crek B MUKPOKOHTpOJUIEpE paboTaeT Mo MPUHIIUITY:
a) MOCJIETHUH MpUIIesl — HEePBbIN yIIen
0) mepBbId NpHULIEN — MOCAEAHUN yIlIes
B) TIEpBbII MpUIIeN — MEePBbIi yIien
T') MOCJIETHUH NMpUIIEeN — MOCIEeIHUHN yIIen
4. JlupexTusa .include:
a) MPUCBAaUBAET CUMBOJLHOMY UMEHH HEKOTOPOE YHCIIOBOE 3HAUECHUE
0) yka3pIBaeT acceMOJIepy MECTO OKOHYaHUS (haiiyia UCXOTHOTO TEKCTa
B) TIOJICTABJISIET TEKCTOBBIN (Daiiil B TO MECTO IIPOrPaMMBI, /i€ IPOUCXOIUT €€ yIoTpeOieHne
T') 3alMCHIBAET MEPEMEHHYIO
5. Kakas komaHga uMeeT OONBIINI MPUOPUTET BB BHIMOJIHUTCS mepBoit «IlooutHOE (& )» mrbo
«ITo6utHoe UJTU(|)»:
a) [Tobutnoe NU(&)
0) [ToOutHOE NJIV(|)
B) O/1MHAKOBBIN PUOPUTET
r) Her BepHoro orsera
6. Kakue xomMaHAbl UMEIOT OOJIBIINNM MPUOPUTET U BbI BHINMOJHATCA nepBeiMU «[lobutHOE
otpurianue (~) ¢ Jlornueckum otpuraauem (!)» mubo «YMuoxenue (*) ¢ Jlenenuem (/)»:
a) Ymuoxenue (*) ¢ [lenenuem (/)
0) [ToOutHOE oTpuaHue (~) ¢ Jlornueckum orpunanueM (!)
B) O/1MHAKOBBIN PUOPUTET
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10.

1.

12.

13.

14.

15.

16.

r) Het BepHOTO OTBETA

. Uto mpou3oieT B MUKPOKOHTPOJIIIEPE, €CIIU B Pe3yIbTaTe BHIMNOJIHEHUS ONEepaliii MpOU30IIes

BBIXO/I 32 TpaHULIbI OaiiTa, HAIPUMEP, IPU YMHOXKEHUH JTUOO CIOKEHUN?

a) Ycranosurcs ¢uar nepernoca (C) B perucTpe COCTOSHUS

0) YcranoBurcs uiar orpuniareasHOTo 3HaUeHUs (N) B peTUCTpe COCTOSTHHS
B) COpocutcs dnar norerpaanoro nepenoca (H) B peructpe coctostaust

r) [IpounsoiineT 3aBucanne MUKPOKOHTPOJLIEpa

. Uro mpousoiiaer ¢ nepeMmeHHoN X B koMaHae X%=Y?

a) 3anuiercs MporeHT oT Y

0) 3anumercs joruveckoe 1

B) 3anMIIeTCs OCTATOK OT JCTICHHS

r) 3anumiercs mesasi 4acTh OT JACJICHUS

. Uto Oynet 3anucano B mepeMeHHo X mocie neneHus X = 5/2, ecnu X menoe 6€33HaAKOBOE

YHUCIIO

a)2,5

0) 1

B) 2

r)4

Uro Oyner 3anucano B nepeMerHon C mocie BeimosHeHus oneparuu C = ((5 << 3)>>1)

a) 0x03

0) Ox14

B) 0x20

r) 0x00

Uro Oyner 3anucano B iepeMenHoi C nocne BeimostHeHus onepamuu C = (1 << 6) | (1 <<3) | (1
<<1), ecu B C OBLJ10 3a1TUCAHO YUCTIO 7.

a) 0b000100101

0) 0x74

B) 74

r) 0

Uro O6yner 3anucano B nepemerHoir PORTC nocne Bemonnenus oneparuu PORTC |= (1 << 2) |
(1 << 3), ectu B PORTC 651510 3antucano 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 B8 PORTA 051510 3antucano 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 cienoBanust OOBSBICHUN B CTPYKTYpE MPOTrpaMMbl Ha si3bike Cu ?

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

0) # include , O0BaBIeHHE TI00ANBHBIX MepeMeHHBIX, int main() { }, [IpepwiBanus { },
OyHIKIMYU { },

B) # include , O0BsABNIEHNE TII00aNbHBIX NTepeMeHHbIX, DyHukmuu { }, [IpepriBanus { }, int
main() { }

r) [IpepeiBanus { }, @yuukuu { }, OObsSBICHUE TJIO0ATBHBIX MEPEMEHHBIX, int main() { }, #
include ,

VYkaxuTe 3anucCh, MPU HATUCAHUU KOTOPOU MPOU30MAET U3MEHEHHE nepeMeHHo C
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24.

25.

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) TpaHcnsuus U OTJa/Ka MPOrpaMMbl, COCTaBIIEHHOM Ha UCXOJHOM f3bIKE BHICOKOTO YPOBHSI, B
HKBHUBAJIEHTHYIO MPOrpaMMy Ha HU3KOYPOBHEBOM SI3bIKE

B) IIpoBepka mporpamMmbl, COCTaBJIEHHON Ha HMCXOJHOM S3bIKE BBICOKOTO yPOBHS, B
HKBHUBAJIEHTHYIO 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) 3nayeHue yncia, 3anucanHoe B Maccuse dig, mo Homepy 0

B) 3HaUYCHHE MacCUBa

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

Uro mpowmsoitaer npu BeimosHennn komanapl PORTB |= (1<<PORTBO0) B atmega 16

a) Ha BeiBoie PORTBO nosiBuTCS HanpspKeHUE MATAaHUS MUKPOKOHTPOJLIEpa

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

B) BeiBogg PORTBO OyneT HacTpoeH Ha BBIXO/T

r) BeiBonm 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 3anucanbl B UART
Oydep

B) Takas xomaH/1a HEe MOAAEP)KUBACTCS

r) CpaBHEHHE TTEPEMEHHBIX

Uro npowusoitaet npu BoinmoHeHNH KoMaHel TCCR2B = (1<<CS12) | (0<<CS11) | (1 << CS10)
B atmega 16

a) Komanna nonnepxuBaeTcst TOJIbKO TaiiMepoMm |

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

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

r) CuuTaeTcsi 3HaUeHUE TakMepa

Uto mpowmsoitaer npu BeimosHeHnn komauabl if(TIFR & (1<<TOV1)) B atmega 16

a) [Ipown3oiineT BEI30B MPEPHIBAHMS

0) [IpoBepka (nara npepriBaHus TaliMepa

B) [Ipomsoiiner cOpoc iara mpepriBanus Taiimepa 1

r) YcraHoBka (ara npepbIBaHUS

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

a) Paspemienue npepbeiBaHus, KOTJa TaliMep TOCYUTACT 110 256

0) Pa3pemienne npepriBaHus, KOT1a TaiMep AocuuTaeT a0 65536

B) Pa3zpemienne npepsiBaHus 0 COBIAICHUIO C YPOBHEM 255

r) 3anpenieHue npepbIBaHus

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

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

0) Cpasy BBI30OBETCS IPEPHIBAHUE OT MPHUEMOIIepEIaTINKA

B) [Ipu Hanmuum nanHbiX B Oydepe npuema / mepenaun UDR HauHeTCs uX mepempada corjaacHO
HacTpoMKaM

r) CpaBHEHHE MTEPEMEHHBIX
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26.

27.

28.

29.

30.

W —

18.

Kakas koMaHza mo3BoJjisieT 3ajiepKaTh JajibHellIee BIIOJHEHHE KOMaHd MUKPOIIPOTPaMMBI,
moka 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)) )

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

a) butr USBS B peructpe UCSRC

0) baiittet UBRRL u UBRRH, 3aganus ckopoctu

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

r) Peructp UCSRC

Kaxue nactpoitku moayns AL mo3BomsT orudpoBaTh BXOAHOW CUTHAT aMILIUTY 10 10 2,56B
MpY OTCYTCTBHM HanpskeHus 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 mpeoOGpazoBaTens, 4ToObl U3MEpPsIEMBbIi
curHan 0bu1 pazHocThio Ha HOXKax ADC1 u ADCO u 6bu1 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 6urta mo3BojsieT HacTpouTh ALl Ha aBTOMaTHYECKUH TIepe3anycK mocie
OKOHYaHMS oM(POBKHU 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 U3roTOBJICHNE MHOTOCIIOMHBIX TTIEUaTHRIX TIAT

. IMnenaunc nemnu, cCOnpoTuBIICHUE, COTIACOBAaHHUE JJTMHHBIX JTUHUH.
. Drtanbl pa3paboTKU OT CXEMOTEXHHMKH /10 TOTOBOM neyaTHo# muatel. [Iporpammer 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
MoJyJiel, paguo moayieit LoraWan)

Apudmeruueckue onepanuu B Cu. Onucanue, mpuMepbl, 0COOEHHOCTH

Omneparopsl cpaBHeHus. Onucanue, IPUMEPbI, 0COOCHHOCTH

Jlornueckue oneparuu. Onucanue, npuMepbl, 0COOEHHOCTH

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

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

. for(;;){};Onucanue, npuMepsl, 0COOCHHOCTH

. switch(){};Omnucanue, npumepsl, 0COOEHHOCTH

. CTpykTypa nporpammsl Ha si3bike Cu

. Hambounee yacTo ucnosnb3yemble TUITBI JaHHBIX. Pa3MepHOCTh, TpUMEpHI.

. IIpumep Maccusa. [Ipumep MaTpusl.

. Onucanue QyHKUMH-00pabOTUYNKOB NPEephIBAHUI

. CocTaBuTh 2 QpyHKIMHU peanu3aluu napamieabHoro uatepdeiica. [lepsas momKHa BEIBOJUTH B

nopt C nannasle u3 MmaccuBa char OUT[8], BTopas cuutkiBaTh u3 opta C manHeie B MaccuB char
IN[8]. Pazmep oTnpaBisieMbIX/IPHHUMAEMBIX JAHHBIX MepelaeTcs B (QyHKIHUH.

[lana knaBuatypa ¢ 8 KHOIKaMH, MOJKIIOYEHHBIMU HanpsMyto k nopty A. Hamucats
IpoIelypy onpoca ¢ mporpaMMHON GuibTpanueil 1pede3ra KOHTAaKTOB, BO3BpAILAIOIIast CTAaTyC
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kHoMoK (return KeyStatus).

Hammcate ¢yHKIMIO, MOTYyYarONIy0 JBOMYHOE YHCIIO HA BXO M Bo3Bpamaromas (return Led)
HEOOXOIMMBIN KOJ CEMHCETMEHTHOTO MHANKATOpa Il oToOpakeHus uncia. [IpeodpazoBanue
yucen ot 0-9.

Han maccus unsigned char X[] = “A,I,E,F,L,O”, npeacrasmstontuii coboit ASCII ko OyKB.
BriBecTn OykBBI Ha 6 pa3psAHBIA CETMEHTHBIM MHAMKATOp. [lonKIIOUYeHne MHANKATOpA K
MUKPOKOHTPOJUIEPY MPOU3BOJIbHOE. Moiedb U TUIl CEMHUCETMEHTHOT'O HHANKATOpa JIF000i.

Han maccuB unsigned char X pa3zmepa n. OCTaBUTh B MacCCHUBE YHCJIA, YIOBICTBOPSIONMIHIE
ycaoBuro min < X[i] < max, He yJOBJIETBOPAIOIINE YIaIUTh, CIBUHYB ocTaBmuecs. [Ipumep:
“1,2,3,4,5,6,7,8,9,0” => ynansgem 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, HHUIIMATHU3UPOBAB MIEPEMEHHEBIC.
MaccuB npeacraBisieT notydyeHHble 3HaueHus ¢ 16 paspsanoit AL

Hamucarts nponeaypy npeoOpa3oBaHusi KBaJpaTHOW MaTPHUIIBI B MacCUB. 3ajaHa Matpuma A
Pa3MEpHOCTHIO N*m. 3amucaTh BCE JIEMEHTHI MaTPUIIBI B OJJTHOMEPHBIH MaccuB B mocTpouHo,
HauMHag ¢ KoHIa. [lepemennble int

Hamucarts nponeaypy npeoOpa3oBaHusi KBaJpaTHOW MaTPHUIIBI B MacCUB. 3ajlaHa MaTtpuma A
Pa3MEepHOCTHIO N*m. 3amucath BCe AIEMEHTHI MATPHUIIBI B OHOMEPHBIH MaccuB B 1o cTonbiam,
HauMHag ¢ KoHIa. [lepemenHble int

PesynpTaThl oM@ pPOBKH pa3HBIX HANPSKECHUN MPEICTABJICHBI B BHAE MaTpuIlbl 5x3 (5
HaIpsDKEHUH 10 3 3aMepa y Kaka0ro). YKa3aTh B OJHOMEPHOM OTIEIHFHOM MaccuBe X, cpeaHee
3HaUYCHHE Kakaoro HanpspkeHus. 3Hadenus ¢ AL nmpencraBiieHbl B «CBIpOM» HEOOpaOOTaHHOM
BUJIE.

PesynpTaThl oM pPOBKU pa3HBIX HANPSKECHUN MPENCTABJICHBI B BHAE MaTpuIlbl 5x3 (5
HampsDKeHUH 1o 3 3aMepa y KaxJIoro). YkazaTh B OJJHOMEPHOM OTIelIbHOM MaccuBe MAX,
MaKCHUMAJIbHOE 3HAaUYCHHE KAKJI0I0 HanpsikeHus, a B maccuse MIN MuHuManbHOoe. 3HaueHHUs ¢
AIIIT mpencraBieHbl B «CHIPOM» HEOOpaOOTaHHOM BHUJIC.

Hanucats ¢yHknuoo, pa3duBamoulyo 8-3Ha4HOE YKCIIO HA OTJENIbHbIE 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, npuanmarontyto Ha Bxoa ASCII kon nudp u Bo3Bpamaromniyto (return
Znak) ASCII xox crnenmalbHBIX CUMBOJIOB. IIpeamonaras mcnonabp3oBaTh (GYHKIHIO IS
npeoOpaszoBaHus 1 BbIBOJa HH(popManuu B rpaduuecknx LCD unankaropax. Maccus unsigned
char Chisla[] = {*17, “27, “37, “4”, “5>,“6”, “7, “8”,“9” , “0”}, Maccus unsigned char Znak{]
= {“I”,“@”, “#”, “§7, “%”, N7, &, K4, )7} Tpumep: «1» => |

Hanucate ¢yHKkIMI0, KOTOpas q0JKHA 100aBiATh K MaccuBy K (mpencrasisiomnmemMy 4ucio,
paszburtoe Ha otnenbHbIe 3HaKH), cipaBa ASCII kox mudpsr D (D — nenouyuciaennoe 3HaUeHUE
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 HEMPEPHIBHOE CUUTHIBAHHE TaHHBIX C
nocnenoBarenbHoro uaTepdeiica UART B nepemennyto unsigned char BUF. OGHoBneHne
naHHbIx B nepemenHoit BUF npoucxoaut ¢ 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]. Ecau
npu konmupoBanuu BcTpetutcs ynucio 0xCO (END) zamenuts ero npyms uuciamu (0xDB,
0xDC). Ecnmu npu xonupoBanuu Becrpetutcs uncio ESC (0xDB) — uucnamu (0xDB, 0xDD).
(Peanmuzanus npotokona oomena SLIP) IIpumep: BUF[64] = {0xAA, 0xBB, 0xC0, 0xCC ...}
=> DATA[256]= {0xAA, 0xBB, 0xDB, 0xDC, 0xCC ...

9.1.3. IIpuMepHBIii NepevYeHb BONMPOCOB /s 3allIUTHI KYPCOBOI'0 MPOEKTAa

OcHOBHBIE BapUAHTBI APXUTEKTYPBI U CTPYKTYPBI CII0KHBIX YCTPOHCTB

. Knaccupukanus coBpeMEHHBIX MHKPOIPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO

(YHKIMOHATBHOMY MTPU3HAKY
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O 00 3

10.

11.

12.

13.

14.

O61ee onucanue mpolecca NPOSKTUPOBAHUS MOIYJIBHBIX CUCTEM

Knaccudukanus MeToauk MpoeKTUPOBAHUS SJIEKTPOHHBIX CXEM

O6uacTu NpUMEHEHUs CIeHaTU3UPOBAHHBIX HHTErPATbHBIX CXEM

Knaccudukanuss coBpeMEeHHBIX MHUKPONPOIECCOPOB M MUKPOKOHTPOJIJIEPOB MO
GYHKIIMOHATIBHOMY MPU3HAKY

O61ee onucanue mpolecca NPOSKTUPOBAHUS MOIYJIBHBIX CUCTEM

. Kinaccudukanust MeToauk npoeKTUPOBAHUS SJIEKTPOHHBIX CXEM

. OGnactu mpUMEHEHHU CIIeUATU3UPOBAHHBIX HHTETPAJIBHBIX CXEM
10.
11.
12.
13.
14.

ApudmeTnueckue 1 JOrHuecKue ornepanun
Onepatopel CpaBHEHUS

X0J10BbIE€ KOHCTPYKIIUU

CTpyKTypa nporpaMmMbl

OO0bsiBIeHNE IEPEMEHHBIX

9.1.4. IlpuMepHBIil NepeYeHb TEMATHK KYPCOBBIX IPOEKTOB

. CIIpOeKTHpPOBaTh MHOIOKAaHAJIBHYIO CHUCTEMY PETYJIMPOBAaHUSA TEMIEPATYyphbl B TEIUIULE.

BxiroyaeT BoceMb TaTYMKOB TEMIIEpAaTyphl M HarpeBaresieid. 3HaUeHHE CTAOMIU3UPYyEMOM
Temrepatypsl 3aaaetca B auamna3zone ot 10 go 40 [JC. Unaukanuus BBIXOJHBIX CUTHAJIOB Ha
BKIIIOUEHHUE HarpeBaTesield — ¢ TIOMOIIBIO IMHEHKH cBeToAnoA0B. Ha miudpoBoe Tab10 BEIBECTH
TeMIepaTypy o0beKkTa, HoMep KOTOporo HabpaH Ha MPOrPaMMHOM TepeKIIIoYaTeie.

. CHpOCKTI/IpOBaTB HU3MCPUTCIIb 4aCTOThI CETU C TOYHOCTBIO JO ACCATBIX IIOHGﬁ répua npu

BpEMEHH U3MepeHHs He Oonee oaHON cexkyHabl. MHpopmanusa nomkHa AyOmupoBaThes Ha
BBIHOCHOM Ta0J10, CBSI3b C KOTOPBIM OCYIIECTBIISIETCS C MOMOIIBIO TPEXIPOBOIHON JTHMHUU
CBSI3U.

Pa3paborarh ycTpoiicTBO OXpaHHON cUrHaiIM3anuu. YHCIo oXpaHsAeMbIX 00BEKTOB — 10 64.
YCTpoHCTBO AOKHO COXPaHATh CBOIO pabOTOCIOCOOHOCTH NMpHU BHIKIIOUEHHHU ceTH. [lpu
Ha)KaTUU KHOTIKH «3ampocy Ha IMU(PPOBbIE MHAUKATOPHI MTOCIE0BATEILHO BBIBOISATCSI HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ cUrHai « Tpesoray.

CrpoeKTHpOBaTh YCTPOWCTBO KOHTPOJII MHTEHCUBHOCTH JABMKEHHs yepe3 MocT. [lo 3ampocy
BHEIIHET0 YCTPOMCTBA BBIBOAUT Ha HUGPPOBBIE MHAUKATOPHI Yac MUK U KOJIUUYECTBO
aBTOMOOWJIEH, MPOUIEAIINX Yepe3 MOCT B 3TOT 4ac.

. CIIpoeKTUpOBaTh YCTPONCTBO YNPABJIEHUS 3BOHKOM Ha 3aHATHUA. J(OJKHO pealn3oBaTh

peanbHyI0 CETKY PACIMCAaHUs IIKOJIBHBIX 3BOHKOB, MHIUKALUIO TEKYILEr0 BPEMEHH.
CrpoeKTHpOBaTh YCTPONCTBO I U3MEPEHUS MOTPEOIsIeMOl 3JIEKTPOIHEPTUN B JIIO00H CeTH
noctostHHOro Toka (10 10 000 kBtu).

. PazpaboTarp 4acel 3JIeKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.

Pazpabotats nudpoBoit aBBTOMOOUIIBHBIN CIUAOMETP (TPH AECATUUHBIX pa3psiia).

. YacToTa uMIyJIbCOB Ha BBIXOJIE TeHEpaTopa B repuax ot 1 10 99 nomxHa ObITH paBHA YUCITY Ha

IPOrpaMMHOM IEpeKIIoyaTese U 0ToOpaxaThCcs Ha HU(POBBIX MHIUKATOPAX. JIUTENIBHOCTh
umnyiabcoB — 100 mxkec.

CrnpoekTHpoBaTh U3MEPUTEIIb YAaCTOThI BpalleHUsl poTopa ABurartens. J(nana3oH U3MepeHus
(100—10000 06/MuH). UMnybCHBIHN 1aTYMK BHIpaOATHIBACT 96 NMIYIIHCOB 3a KaXKIbIH 000POT.
Bpems uamepenust — He 60s1ee Tpex 000pOTOB poTopa.

Pa3paboTaTh 371€KTpOHHOE YCTPOWCTBO YNpaBieHUs WHKyOaTopoM. TOYHOCTH 3alaHHs U
crabunuzanuu temneparypsl — 0,1 [JC. Yepe3 kaxablii yac o0ecrneduTh U3MEHEHHE
MOJIOKEHUS ALl myTeM noBopora Ha 4501. IlpeanycmorpeTs HUPPOBYIO HHIUKAIUIO
temnepaTtypsl. [ns ananoro-muppoBoro mpeoOpa3oBaHHs CUTHAlAa HCIOJIB30BATh METOJ
JBYXTaKTHOTO MHTEIPUPOBAHMS.

CnpoekTupoBaTh MHOTOKAaHAJbHYI0 CHUCTEMY PEryJUpOBaHUS TEMIEPATypbl B TEILIMIE.
BxitouaeT yeThlpe AaTYMKa TEMIIEpaTypbl W HarpeBaTelsd. 3HaUCHUE CTAOMIU3UPYyeMOi
Temrepatypsl 3agaetca B auamna3zone ot 10 go 40 [JC. Uaaukanuus BbIXOJHBIX CUTHAJIOB Ha
BKJIIOUCHUE HarpeBaTeseld ¢ MOMOIIbI0 JTUHEHKH CBETOAMOAO0B. s aHanmoro-uudpoBOro
npeoOpa30BaHus HCIIOJIB30BATh METO/ IByXTAaKTHOI'O MHTEIPUPOBAHHMSL.

PazpaboTtath 351eKTpOHHBIN TaliMep ¢ MHAUKALKMEH B pexXuMe 00paTHOrO CYeTa yCTaHOBICHHOTO
BpEMEHHU B YacaxXx M MUHYTaxX. B TedueHue 3alaHHOTO BPEMEHHOTO OTpe3Ka JOJDKEH OBITh
BKJIIOUEH MCIOJIHUTEIBHBIN AIEMEHT (3apsiIHOE YCTPOMCTBO).

CnpoexkTupoBaTh YCTPONCTBO KOHTPOJS MHTEHCHUBHOCTH JBHXKEHHS aBTOMOOMIEH IO
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15.

16.
17.

18.

19.

20.

21.
22.

23.
24.

(O8]

N =

apTomaructpainu. Ha nudpoBsie HHAUKATOPHI BBIBOJUTCS TEKYyLIE€€ BpeMs U KOJIHYECTBO
aBTOMOOWIIEH, IPOIIEIINX Yepe3 MarucTpab ¢ Hauyaja CyTOK.

Pa3paborath ycTpOHCTBO OXpaHHOW CUTHAIHM3AIMKA KBAPTHP OJHOTO MOBE3/1a MHOTOATAKHOTO
noma. Yucino oxpaHseMbix 00beKTOB — 110 16.

CripoeKkTHpoBaTh IaXMaTHbIE 3JIEKTPOHHBIE Yachl AJis OJIUL-TYpHHUpA.

CropoekTUpoBaTh YCTPOUCTBO YIIPABICHUSA I'YJIKOM Ha 3aBojie. JlOJKHO peain30BaTh PEeaIbHYIO
CETKYy pacHUCaHMs CMEH, O0€ICHHBIX MEPEPHIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CrnpoeKTUpOBaTh JIEKTPOHHBIE BeChbl. DUKCUPYIOT BEC M CTOMMOCTH pachacoBaHHON MOPIIMHU
MPOJYKTa.

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

CrpoeKTUpoBaTh TeHEpaTOp MayeKk UMITYJIbCOB, ciaeayronmx ¢ yactotod 10 I'm. Yacrtora
uMIyJibcoB B mauke 10 kI, unciio ummynbcoB B mauke (ot 1 mo 100) HaGupaercs Ha nmumoOax
MPOrpaMMHOTO MepeKIoYaTeNsi U 0ToOpakaeTcss Ha HUGPOBBIX UHAMKATOpaX. JIuTeaIbHOCTh
umnyJsibca — 10 MKc.

CrnpoeKkTHpoBaTh CYETYHK MOTPEOIAEMOI TETUIOBOM YHEPTHUH.

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

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

Pa3zpaborars cBeToop cO BpeMEHEM 3€JIEHOr0 CBETa, MPOMOPLHUOHAIBHBIM UHTEHCUBHOCTH
JBUKEHHS] aBTOMOOUJIECH uepe3 MarucTpaib.

9.1.5. IlpuMepHBIii NepevyeHb TeM ISl TBOPYECKUX 3aJaHUI

. Pa3paboTka cxembl 3JeKTPUUECKON MPUHIIMIIHAIBLHON B MPOTPaMMHOM KOMILIEKCE CKBO3HOTO

IIPOCKTUPOBAHMS IEYATHBIX IIAT
PacueT BOJHOBOTO CONPOTUBIICHUS! OJJUHOYHOTO MTPOBOIHUKA WK U HepeHIInalbHON napsl

. TpaccupoBka ne4yaTHOW IUIaThl B NPOrPaMMHOM KOMIIJIEKCE CKBO3HOIO NPOEKTUPOBAHMUS

NeYaTHBIX IUIaT ¢ (POPMUPOBAHMEM KOMIUIEKTa KOHCTPYKTOPCKON TOKyMEHTAIMU

N3yueHne KOHTYPOB MEYATHOM IJIIATHI, OKOH, IUAJIEKTPUUECKUX OaphepoB M KPEIEKHBIX
OTBEPCTUI B IPOTPaMMHOM KOMIUIEKCE CKBO3HOT'O MPOEKTUPOBAHUS MEUATHBIX IJIAT

3D mpoekTupoBaHuE KOpIyca ycTpoiicTBa s neyatu Ha 3d mpuHTepe ¢ 3arpy3koit 3d Mmoaenu
B Cpelly CKBO3HOI'O IPOEKTUPOBAHUS.

9.1.6. TembI J1a00paTOPHBIX PadoT

. Pacdet BoTHOBOTO compoTHBIIEHNUs (MMITCHIaHCa) TIETIeH IEYaTHON TIJIaThI
. Pa3pabotka MUKpOmporpaMM AJii MUKPOIIPOLIECCOPHBIX CUCTEM

9.1.7. TeMbl NpaKTUYECKUX 3aTAHUI

HepequL 9K3aMCHAIITMOHHBIX BOIIPOCOB

1.
2.
3.

TexHOIOrHK N3rOTOBIEHHE MHOTOCIONHBIX MEYaTHBIX IIAT

MmnenaHc 1enu, COnpoTUBIEHUE, COTIIACOBAHNE TTMHHBIX JIMHUH.

Oranbl pa3paboTKU OT CXEMOTEXHUKH JI0 TOTOBOW mevyaTHoW rmiaTsl. 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
MoyJiel, paauo moayieit LoraWan)

Apudmernueckue onepanuu B Cu. Onucanue, mpuMepbl, 0COOEHHOCTH

Omneparopsl cpaBHeHus. Onucanue, IPUMEPbI, 0COOCHHOCTH

Jlornueckue oneparuu. Onucanue, npuMepbl, 0COOEHHOCTH

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

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

. for(;;){};Onucanue, npumepsl, 0COOCHHOCTH

. switch(){};Omnucanue, npumepsl, 0COOEHHOCTH

. CTpykTypa nporpammsl Ha si3bike Cu

. Hambounee yacTo ucnosnb3yemble TUITBI JaHHBIX. Pa3MepHOCTh, TpUMEpHI.
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15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

[Tpumep maccuBa. [Ipumep Matpuiibl.

Onucanne QPyHKINH-00pabOTUNKOB MpEephIBAHUIT

CocTtaBuTh 2 GyHKIHH peann3aiuu napamuiesibHoro narepdeiica. [leppas 1omkHa BEIBOIUTH B
nopt C nannsie u3 maccuBa char OUT][8], Bropas cuuthiBaTh U3 nopta C gaHHbIC B MaccuB char
IN[8]. Pa3zmep oTmpaBisieMbIX/IPUHUMAEMBIX JAHHBIX TIEpeaacTCs B QyHKIIUH.

Jana knaBuatypa ¢ 8 KHONKaMHu, MOJKJIIOYEHHBIMH HampsMmyro K nopty A. Hamucarts
IpoLEaYypy OIpoca ¢ IporpaMMHOI GuibTpamueil 1pede3ra KOHTaKTOB, BO3BpAIIAIOIIasl CTAaTyC
kHoMoOK (return KeyStatus).

Hamucatp ¢yHKIIMIO, MOTYyYaroNIy0 JBOMYHOE YMCIIO HA BXO 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”, npeacrasmstontuii coboit ASCII ko OykB.
BriBecTn OykBBI Ha 6 pa3psAHBIA CETMEHTHBIM MHAUKATOp. [lonKIOUYeHne MHAMKATOpA K
MUKPOKOHTPOJUIEPY MPOU3BOJIbHOE. MoIedbh U TUIl CEMHUCETMEHTHOT'O HHANKATOpA JI000i.

Han maccuB unsigned char X pa3zmepa n. OCTaBUTh B MaCCHUBE YHCJIA, YIOBICTBOPSIONMINE
ycnoBuro min < X[i] < max, He yJOBJIETBOPAIOIINE YIAJIUTh, CIIBUHYB 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 QyHKIIHIO, TOICUUTHIBAIOIIYIO CpeHEE KBAIpaTUIHOE 11€710T0 MaccuBa unsigned int
X[128] . IlpenBaputeabHO OOBSIBUB U, MPU HEOOXOIUMOCTH, HHUIIMATHU3UPOBAB MIEPEMEHHBIC.
MaccuB npeacraBisieT notydyeHHble 3HaueHus ¢ 16 paspsanoit AL

Hamucarts nponeaypy npeoOpa3oBaHusi KBaJpaTHOW MaTPHUIIBI B MacCUB. 3ajaHa MaTtpuma A
Pa3MEpHOCTHIO N*m. 3amucaTh BCE JIEMEHTHI MAaTPUIIBI B OJJTHOMEPHBIH MaccuB B mocTpouHo,
HauMHag ¢ KoHIa. [lepemennble int

Hamucarts nponeaypy npeoOpa3oBaHusi KBaJpaTHOW MaTPHUIIBI B MacCUB. 3ajaHa MaTtpuma A
Pa3MEpHOCTHIO N*m. 3amucaTh BCe AIEMEHTHI MAaTPHUIIBI B OHOMEPHBIH MaccuB B 1o cTonbiam,
HauMHag ¢ KoHIa. [lepemenHble int

PesynpTaThl oM@ pPOBKU pa3HBIX HANPSKECHUN MPENCTABJICHBI B BHAE MaTpuIlbl 5x3 (5
HaIpsDKEHUH 110 3 3aMepa y Kaa0ro). YKa3aTh B OJHOMEPHOM OTIEIFHOM MaccuBe X, cpeaHee
3HaUYCHHE Kakaoro HanpspkeHus. 3Hadenus ¢ AL nmpencraBiieHbl B «CBIpOM» HEOOpaOOTaHHOM
BUJIE.

PesynpTaThl oM@ pPOBKU pa3HBIX HANPSKECHUN MPEICTABJICHBI B BHAE MaTpuIlbl 5x3 (5
HanpsDKeHUH 1o 3 3aMepa y KaxkJIoro). YKazaTh B OJJTHOMEPHOM OTIeIbHOM MaccuBe MAX,
MaKCHUMAJIbHOE 3HAaUYCHHE KaKJI0I0 HanpsikeHus, a B maccuse MIN MuHuManbHOoe. 3HaueHHUs ¢
AIIIT mpencraBieHbl B «CHIPOM» HEOOpaOOTaHHOM BHUJIC.

Hanucats ¢yHknuoo, pa3duBamoulyo 8-3Ha4HOE YKCIIO HA OTJAENbHbIE 3HAKU U 3alucaTh B
MaccuB. Hanpumep, yucino K = 87654321 = > npeoOpa3yem B maccuB, y kotoporo X[0]=8,
X[1]=7, X[2]=6... X[7]=1. [Ipennonaras ucrnoab30BaTh PyHKIINIO 15 BEIBOJA HA 83HAYHBIN
CEMHUCETMEHTHBINA OUCILIEN YUCEI.

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

Hanucate ¢yHKkIMI0, KOTOpas q0JKHA 100aBisATh K MaccuBy K (mpencrapisionmemMy 4ucio,
paszburtoe Ha otnenbHbIe 3HaKH), cipaBa ASCII kox mudpsr D (D — nenouyuciaennoe 3HaUeHUE
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
naHHbIx B nepemenHoit BUF nmpoucxoaut ¢ ycranosnenuem diara unsigned char FLAG. Ecnu
B nocwuike BcTpeuaeTcsa uyncio 0xCO (END), To co ciemayromiero yncia Ha4nHATh NMUCATh B
MaccuB unsigned char DATA[128], no Tex mop, moka cHoBa He Bctperutes uucio 0xCO (END).
(Peanu3zanus npotokosia oomeHa SLIP)

Han maccuB unsigned char BUF [64]. CkorupoBats B maccuB unsigned char DATA[256]. Ecou
npu konmupoBanuu BcTpetutces ynucio 0xCO (END) zamenuts ero npyms uuciamu (0xDB,
0xDC). Ecimu npu xonupoBanuu Becrpetutcs uncio ESC (0xDB) — uucnamu (0xDB, 0xDD).
(Peanuzanus npotokona oomena SLIP) IIpumep: BUF[64] = {0xAA, 0xBB, 0xCO0, 0xCC ...}
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=> DATA[256]= {0xAA, 0xBB, 0xDB, 0xDC, 0xCC ...
9.1.8. IlpuMepHbIii NepeyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

[IpuMepHBIii IEpeYeHb TECTOBBIX 3aJaHUN
1. IIporpammarop JTAG no3Bosser:
a) ToabKO MPOrpaMMHPOBATHE MUKPOKOHTPOJLIEP
0) IIporpaMMupoBaTh U IPOBOJAMUTH OTIAJKY
B) Mcnonp30BaTh napasmienbHOE BEHICOKOBOJIBTHOE IPOrPAMMHUPOBAHNE
r) TosibKO IpOCMaTpUBaTh BHYTPEHHE COAEp)KUMOe peructpoB MK
2. Yro peanuzyeT BO3MOXHOCTH BO3BpaTa U3 MOANPOrpaMMBbl K OCHOBHOM MpOrpaMMe:
a) [IpepriBanus
0) Ctex
B) IIporpammHBIii cueTunK
r) Taiimep
3. Crek B MUKPOKOHTPOJIIEpE pabOTaeT MO MPUHLUILY:
a) MOCTIeTHUH MPHILEN — TEePBBIN yIIen
0) mepBbIi IpUIIeT — MOCIECIHUH yIIen
B) IIEPBbII NpUIIE] — MEPBbII ylIen
') NOCIAEAHUN NpUIlle] — MOCIEeIHUN yIIeln
4. Jlupextusa .include:
a) MPUCBAaWBAET CUMBOJIBLHOMY UMEHH HEKOTOPOE YHCIOBOE 3HAUCHHE
0) yka3bIBaeT acceMOiepy MeCTo OKOHUaHHs (paiiina MCXOIHOTO TEKCTa
B) MO/ICTABJISIET TEKCTOBBIN (hailsl B TO MECTO MPOTPAMMBI, /1€ IPOUCXOUT €€ yHoTpeOieHue
T') 3alIMCHIBAET IEPEMEHHYIO
5. Kakas xomanza umeeT O0NbIIUI TPUOPUTET BbI BRIMONMHUTCS nepBoit «[lodutHoe M(&)» mmubo
«ITobutHoe NJTU(|)»:
a) [ToobutHoe N (&)
0) [To6utHOEe NJIN(|)
B) O1MHAKOBBIN IPUOPUTET
r) Her BepHoro orsera
6. Kakue xoMaHIbl UMEIOT OOJIBIIMN MPUOPUTET M Bl BHINOJHATCSA nepBeiMu «IloGutHOE
orpunianue (~) ¢ Jloruueckum orpunanueM (!)» mudo «YMuoxenue (*) ¢ enenuem (/)»:
a) YmHoxenue (*) ¢ lenenuem (/)
0) [TobutHOE oTpHUnIaHue (~) ¢ Jlornueckum orpumanueM (!)
B) O1MHAKOBBIN IPUOPUTET
r) Her BepHoro oreera

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI JUIsl Ty4YlIET0 OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
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3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;
— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.
CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIHLHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
00yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM J1Jd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoM hopme;

— B I1€YaTHOW (hopMe C yBEITUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [[s Takux oOydarommxcs MpeaycMaTpUBAETCs
nocTymnHas popMa IpeaoCTaBICHI OTBETOB HA 33aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aaNITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHMYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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