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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunpl yueOHoM faesTenbHOCTH 2 cemectp 3 cemectp Bcero  Enununel
JlexumoHHbIE 3aHATHUS 8 8 4acoB
[IpakTryeckue 3aHATUA 2 6 8 4acoB

B T.4. B (popMe NpaKkTHUECKOil MOATOTOBKU 1 2 3 4acoB
JlaGopaTopHbie 3aHITHS 8 8 4acoB
B T.4. B hOpMe NMPAKTHIECKOH MOATOTOBKH 3 3 4acoB
Kypcosoii npoekt 2 2 4 4acoB
B T.4. B (popMe IpaKkTUIECKOIl MOATOTOBKH 1 1 4acoB
CamocrositenpHas padbora 24 81 105 4acoB
KonTtponbHbie paboTbl 2 2 4acoB
[loaroroBka u caaua 3K3aMeHa 9 9 4acoB
OO61mas Tpya0eMKOCTh 36 108 144 4acoB
(BKJIIOUAs TPOMEXKYTOUYHYIO aTTECTALIUIO) 4 3.e.
@opMBI IPOMEKYTOUHOM aTTECTALUs Cemectp KomnuectBo
OK3aMeH 3
Kypcosoii npoekt 3
KoHnTpoabHble paboThl 3 1
Tomck

CornacoBaHa Ha noptane N2 66735



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.

Monayns mucuurinHe: Moaysabs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctummmunel: 51.B.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

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

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-4. Cnocoben
paszpabaThIBaTh U
PUMEHSTh
CICIUAIN3UPOBAHHOE
pOrpaMMHO-
MaTeMaTU4YeCKOe
obecreueHue I
POBEICHUS
HCCIICAOBAHUM 1
pelIeHHs HHXCHEPHBIX
3a71a4

OIIK-4.1. 3naet meToabl
pacdera, IpOeKTUPOBAHUS,
KOHCTPYHUPOBAHUS U
MOJICPHHU3AIUN O0HEKTOB
pohecCHOHATLHOM
JIESITCIILHOCTH C
HCIIOJIb30BaHUEM CUCTEM
ABTOMATH3UPOBAHHOTO
POCKTHUPOBAHUS

3HaeT Bce ATarnbl pa3padOTKH COBPEMEHHBIX
AJIEKTPOHHBIX YCTPOMCTB IIPU NPHU
(bopMHpPOBaHNN TEXHHYECKOTO 3aJaHUs Ha
IIPOEKT

OIIK-4.2. YmeeT BoIOUpaTh
MaKEeThI PUKITATHBIX
POTPaMM ISl PEIICHUS
3a/1a4 mpodeccruonanbHOM

YMeeT pacCuuThIBaTh, IPOSKTUPOBATD,
KOHCTPYUPOBATh MUKPOIIPOLIECCOPHBIE U
KOMITBIOTEPHBIE CUCTEMBI, YCTPOICTBA U
U3JIENIHSI Ha UX OCHOBE C UCTIOJIb30BAaHUEM

JIeATEIbHOCTH SCADA cucrem CKBO3HOTO MPOEKTUPOBAHUS
OIIK-4.3. Bnraneer Biageer pa3iau4HbIMA COBPEMEHHBIMU
COBPEMEHHBIMH [IaKeTaMU NPUKJIAJHBIX IPOrpamMMm JUIs
IIPOrPaMMHBIMH CPEACTBAMU | IPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U
MOJIETTUPOBaHUS, pacyeToB JIEKTPOHHBIX CXEM COAEPIKAILUX

NPOCKTUPOBAHUS U
KOHCTPYHUPOBaHHS 00BEKTOB
npodeccuoHaNBHOM
JEeSITeTTbHOCTH

MHUKPOIIPOLIECCOPHI 1 MUKPOKOHTPOJIIIEPHI

IMpodeccuonanbHbIe KOMIIETEHIIUH

ITKC-3. Cnocoben
pa3pabartbIBaTh

s pexTUBHBIC
QITOPUTMBI PEIICHHS
c(hOpPMYITHPOBAHHBIX
3aj1a4 C UCIOJIb30BAHUEM
COBPEMEHHBIX SI3bIKOB
POTPaMMHUPOBAHUS H
o0ecrieuynBaTh UX
POTPAaMMHY IO
peanu3aImo

[IKC-3.1. 3gaeT MeTOObI
noa0dopa, U3yuYeHUs U aHaJIu3a
JUTEPATYPHBIX U TATEHTHBIX
HCTOYHUKOB

3HaeT TUNOBBIE CXEMHBIE PEIICHUS IS
MIPOEKTUPOBAHUSI MUKPOIIPOIIECCOPHBIX U
KOMITBIOTEPHBIX CUCTEM U (GOpMUPYET
KOMIUIEKT KOHCTPYKTOPCKOM TOKyMEHTallUU
Ha U3JIeNiie C Y4eTOM MaTeHTOB.

ITIKC-3.2. Ymeer
aHAJM3UPOBATh COCTOSIHUE
Hay4YHO-TEXHUYECKON
npobIeMbl myTeM noaoopa,
U3yYeHUs U aHaIIU3a
JUTEPATyPHBIX U MATCHTHBIX
UCTOYHUKOB

Ymeer popMHpPOBATh TEXHUUECKOE 3aJaHHE
Ha pa3paboTKy JIEKTPOHHBIX YCTPOICTB ¢
MUKPOIIPOLIECCOPHBIM U
MUKPOKOHTPOJUIEPHBIM yIIPABIECHUEM IS
peleHHs HayYHO-TEXHHUYECKON IPOOIeMBbI.

[TIKC-3.3. Bnageet HaBbIKaMu
aHaJM3a COCTOSHUS HayJHO-
TEXHUYECKOH MPOOIEMBI
myTeM No100pa, U3y4eHus u
aHaJIM3a JIUTEPATYPHBIX U
MATCHTHBIX HCTOYHUKOB

Biraneer HaBbIKaMu POBECHUS
KOMIUIEKCHOU oTnaaku 1 tectupoBanus MIIC

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
M HA CAMOCTOSITE/IbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aU€THBIX eIMHUII, 144 akaJeMUuecKuX 4acoB.
Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B

tadimue 4.1.

Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUY€OHOM NeITeIbHOCTH

Bunpl yueOHOI nesiTenbHOCTH

Bcero Cemectpsl

qacoB

2 cemectp |3 cemecTp
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KonTakTHas ayniuTopHasi padora 00y4aromuxcs ¢ 30 12 18
npenojasareyemM, Bcero
JIeKIIMOHHEBIE 3aHATUS 8 8
IIpaxTrueckue 3aHATUS 8 2 6
JlaGopaTopHbie 3aHITHS 8 8
KypcoBoii nmpoekT 4 2 2
KonrtposbHbie paboTbl 2 2
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl, B T.4. KOHTAKTHasA 105 24 81
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ nNpernoaasarejieM, Bcero
BrinosiHeHME TBOPYECKOTO 3aIaHUS 3 3
IToaroroBka K TECTUPOBAHUIO 32 11 21
BrinonHeHNe NpakTUYECKOro 3a/1aHus 10 10
Hanucanue otyera nmo KypcoBOMy MpPOEKTY 42 42
[ToaroToBka Kk KOHTPOJIBHOM paboTe 17 17
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 1 1
IToaroroBka u capaya JK3aMeHa 9 9
O0mas Tpy10eMKOCTh (B 4acax) 144 36 108
Oo0mas TpyaoeMKocTh (B 3.€.) 4 1 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IUCIHUIUIMHBI O pa3jenaM (TeMaM) M BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.

Tabmmma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Cam. | Bcero
HasBanus paznenos (tem [Tpak. | JIa6. | Kypc. dopMupyemsbie
pasil (rem) 3aH., P yP pao., | qacos (6e3 pMHDY
JOUCHUITIINHBI 3aH., 4 pa6 mp. KOMIICTCHIINU
q 9 | BK3aMeHa)
2 cemecTp

CornacoBaHa Ha noptane N2 66735 4



1 [IporpaMMHBII KOMILIEKC KJlacca
EDA, npeaHa3HaueHHBIN 151
Pa3pabOTKH AIEKTPUUECKUX CXEM U
MeYaTHBIX TUIAT.

OITK-4, TIKC-3

2 Pa3zpaboTka OMOINOTEK AIIEMEHTOB
1 uX QyTIPUHTOB

OIIK-4, IIKC-3

3 Pa3zpa0oTKa 3JIeKTpUUYECKUX U
HNPUHIUIHAIBHBIX CXEM C
HECKOJIbKUMHU JIUCTaMHU

OIIK-4, I[IKC-3

4 PacueT BOJIHOBBIX COIIPOTUBIICHUM
IIPOBOJAHMKOB (MMIIEAAHC) AJIs
MHOTOCJHOMHBIX BY nevarHsIX miat

OITK-4, TIKC-3

5 IIpoekTrpoBaHNE MHOTOCIOMHBIX
BY neyatHbIX MJ1aT 1O KOHKPETHBIN
TEX MPOIIECC C yYeTOM MPaBUI
TPaCCUPOBKHU

OIIK-4, IIKC-3

6 Knaccudukanus
MUKPOIIPOIIECCOPOB, BAPHAHTHI
APXUTEKTYPHI, 001I1ast CTPYKTypa U
MPUHLIUIIBI QYHKIIMOHUPOBAHUS
YCTPOMCTB U CUCTEM

OIIK-4, I[IKC-3

7 KoMnwiisiTopel U CUMYJISATOPBI,
IIPUHIUIIBI OTJIaJKU U IIOMCKA
omnooK

OITK-4, TIKC-3

8 IlonkiroueHne U yrnpaBjieHUe
nepudepuitHBIMU YCTPONCTBAMH C
MUKPOKOHTpOJUIEpa (TaTYMKU
U3MepeHUs PU3NYECKUX BETUUHH,
JBUTATEIH, BHIKIIOYATEIN)

OIIK-4, IIKC-3

Hroro 3a cemectp

24

36

3 cem

ecTp

9 Kypcogoii nip. - Konkperuzamus
TEXHUYECKOT0 3aJJaHus

16

26

OIIK-4, IIKC-3

10 Kypcogoii np. - PekoMeHnauuu no
pa3paboTke GyHKIIMOHATHLHONU CXEMBI
yCTpOMCTBA

OIIK-4, I[IKC-3

11 KypcoBoii mp. - Pekomenaauuu no
pa3paboTke OJIOK-CXEMBI aJITOPUTMA
POTPaMMBI

OITK-4, TIKC-3

12 KypcoBoii nip. - PexkoMenaamuu mno
pa3paboTKe CXeMBbI IJIEKTPUUECKOM
MPUHIMITHATEHON

16

16

OIIK-4, IIKC-3

13 KypcoBoii np. - Pekomenaauuu no
pa3paboTKe MPUKIATHON IPOTrPaMMBI

17

25

OIIK-4, I[IKC-3

14 Kypcosoii mip. - [Ipumep
odopMIICHUS MTOSCHUTEITEHON
3aMUCKHU ¥ rpa)uIecKUX MaTepUaIoB

20

20

OITK-4, TIKC-3

Hroro 3a cemectp

81

97

Hroro

105

133
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUINHBI (B T.Y. IO JCKIIHSIM)

HasBanus pasnesnoB (Tem)
JVICTIATUTHHBI

Coneprxanne paziesion (Tem)
JUCIUTIIUHEI (B T.Y. 1O JICKIIHSM)

TpynoemMkocThb
(JIeKITMOHHBIS
3aHATHSA), U

dopmupyemble
KOMIIETEHIINH

2 cemecTp

1 [IporpaMMHBII KOMILJIEKC
knacca EDA,
MpEeaHa3HAYEHHbIN IS
pa3paboTKH MEKTPUIESCKHIX
CXEM M MEeYaTHBIX IJIaT.

JleMOHCTpaIusi OCHOBHBIX
Bo3MoxkHOocTel SCADa cucremsl -
Altium Designer amnst pa3paOoTkw,
MPOSKTUPOBAHUS ITEYATHBIX IJIAT.
CoBpeMeHHBII TEXHUUECKHI Mpoliece
M3TOTOBIICHHUSI MHOTOCTIOWHBIX
nevatHbix wiat (MIIIT). Oco6ennocTn
MPOCKTHPOBAHHUS BBICOKOCKOPOCTHBIX
JTUHUH MepeIauu TaHHbBIX
(DDR2,3;Ethernet;USB2,3), ux
pacdera, 0COOCHHOCTEH
pAacIoyIoKeHMs! TPOBOIHUKOB HA
MIIII.

OITK-4, TIKC-3

Htoro

2 PazpaboTtka 6ubaMOTEK
AJIEMEHTOB U UX (PyTIPUHTOB

Cospanue YI'O snemeHTOB:
PE3UCTOPOB, KOHAEHCATOPOB,
MHUKPOCXEM M IPYTUX IEMEHTOB.
Co3nanue coOCTBEHHBIX (DYTIIPUHTOB
u 3arpy3ka roroseix: SOIC, BGA n
BBIBOJIHBIX 3JIEMEHTOB.

Co3nanue 3D Mozemnu 31eMEHTOB U
3arpy3Ka roTOBBIX.

CBs3b YI'O u pyrnpunTa.

OIIK-4, I[IKC-3

Hroro

3 Pazpabotka
AIIEKTPHUYECKUX U
NPUHIUITHAIBHBIX CXEM C
HECKOJIbKUMH JIUCTaMHU

Co3znanue MpoeKTa U CXeMHBIX
JIOKYMEHTOB.

OdopmieHne CXeMHBIX TOKYMEHTOB.
N3menenune aTpuOyTOB JOKYMEHTA.
[ToaxmoueHne BHYTPEHHUX U
BHEIIHUX OMOINOTEK.

PasmeleHne KOMIIOHEHTOB Ha IOJIE
CXEMHOTO JIOKYMEHTA.

Pa3menienue nuHuiA rpynnoBoM CBSI3U
(mmn).

Peanu3zanus 3MeKTpUYECKUX CBA3ECH.
Pa3menienue Ha cxeme nopToB
[ATAHUSI U UMEH LIEIIEH.

Pa3menienue qupexkTus.

[IpucBoeHne MO3UIIMOHHBIX
0003HaYCHMIA.

Komnusmms mpoekTa u mpoBepKa Ha
OIINOKU

OIIK-4, IIKC-3

Hroro
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4 PacyeTr BOJIHOBBIX
COITPOTHUBIICHUI
IIPOBOJAHMKOB (MMIIEJAHC)
JUISE MHOTOCTIOMHEIX BY
MeYaTHBIX IIJIaT

Onpenenenre MUKpPOMOIOCKa.
JnanexTpudeckue NpoOHUIIAEMOCTH
pa3IMYHbIX MAaTEPUAJIOB B
MHOTOCJIOMHBIX IT€YaTHBIX IJIaTax.
IIpumepsl pacyeTa BOJIHOBOTO
conpotusienus 50 Om u 100 Om nmst
QG epeHIaTbHbIX THHAN 1
OJIMHOYHBIX ITPOBOAHUKOB IO
KOHKPETHBIN TEX MPOLECC
MHOT'OCJIOMHOMW I1€YaTHOM IIATHI.

OIIK-4, [IKC-3

Hroro
5 IIpoextupoBanue Co3znanue KOHCTPYKTHBA OIIK-4, I[IKC-3
MHOrocioiHeix BY MHOT'OCJIOMHOM NEYaTHOM IJIaThI.
MeYaTHBIX IUIAT MO/ YcraHoBKa NpaBuil MPOEKTUPOBAHUS
KOHKPETHBIN TEX IMPOLECC C |0/ KOHKPETHBIN TEX MTPOLIECC.
Y4E€TOM IMPaBUJl TPACCUPOBKH |Pa3menieHne KOMIOHEHTOB Ha ILIaTe.
WNHTrepakTuBHAs U aBTOMaTUYECKas
TPacCUpOBKa MPOBOJIHUKOB,
Q. JTTHAHN.
Pabora ¢ monuronamu, HaJMUCIMH,
menakorpagdueii.
Nmnopt 3D kopnyca uzgenus u 3D
AJIEMEHTOB MEYATHOM IJIaThI.
ABTOMaTHUY€ECKasi TPOBEPKA IO
BHeceHHBIM MpaBuiaM (DRC).
['enepanus nakera JOKyMEHTOB IS
M3TOTOBJICHUS] 1 MOHTAXa.
Hroro
6 Kimaccudukamms OCHOBHBIE BAPUAHTHI APXUTEKTYPHI U OIIK-4, ITKC-3
MUKPOIIPOIIECCOPOB, CTPYKTYPBI CIIOKHBIX YCTPOMCTB.
BapHaHThI APXUTEKTYPHI, Knaccudukanus coBpeMeHHbIX
oOmras CTpykTypa u MUKPOIIPOILIECCOPOB U
MIPUHIINTIBI MUKPOKOHTPOJIIIEPOB MO
(bYHKIIMOHUPOBAHUS (GYHKIIMOHATFHOMY IPU3HAKY.
YCTPOMCTB M CUCTEM OGmiee onucanue mporecca
MPOEKTUPOBAHUS MOAYJIBHBIX CHCTEM.
Knaccudukanmst MmeToamuk
MPOEKTUPOBAHUS SJIEKTPOHHBIX CXEM.
O06nacTy MpUMEHEHUS
CHEHAIM3UPOBAHHBIX HHTETPATbHBIX
CXEM.
Hroro
7 KoMnuisiTopsl 1 Komnuiatopst OIIK-4, [IKC-3
CUMYJISITOPBI, PUHIIUATIBI
OTJIAZAKHU U [IOMCKA OIINOOK Hroro
7
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8 [TonkitoueHue u MOZYJIY B MUKPOITPOLIECCOPHBIX 1 OIIK-4, [IKC-3
yIpaBjieHUE cucTreMax
nepupepuitHIMU
YCTPOHCTBaMU C
MUKpPOKOHTpOJUIEpa
(z[aTIt)mKH IE)MepegHﬂ Hroro !
(UBUYECKUX BEIMYHH,
JIBUTATEJH, BBIKITFOYATEIIN )

Hroro 3a cemectp 8

3 cemecTp

9 Kypcosoii np. - KoHkpeTtnszanus TeXHU4ECKOro - OIIK-4, I[IKC-3
Konkpernszauus 3aJaHUS
TEXHUYECKOTO 3a/1aHH Htoro -
10 Kypcosoii mp. - Pexomengamu no pa3paboTke - OIIK-4, I[IKC-3
Pexomennanuu no (GYHKIIMOHATTLHOM CXeMBbI YCTPOWCTBA
pa3paboTke
(GYHKIIMOHATTLHOM CXEMBI Hroro -
YCTpOHCTBA
11 Kypcosoii mp. - Pexomenaanuu o pazpadboTke 0J10K- - OIIK-4, [IKC-3
Pexomennaruu no CXEMBI AJITOPUTMA MTPOTPaMMBbI
pa3paboTke OJIOK-CXEMBI
AJITOPUTMA IPOrPaMMBbI Hroro )
12 KypcoBoii oip. - Pexomenmamuu mo pa3pabOTKe CXeMbI - OIIK-4, ITKC-3
Pexomennmamuu no AIEKTPUUECKON MTPUHIMITHATBLHON
pa3paboTKe CXeMbl Pexomenganuu mo pazpaboTke 0JI0K- - OIIK-4, IIKC-3
JIEKTPHIECKOM CXEMBI aJropuT™Ma IporpaMmsl
MPUHLIUITAATBHON Utoro i
13 Kypcosoii oip. - Pexomenmanuu mo pazpaboTke - OIIK-4, ITKC-3
Pexomennmamuu no MPUKJIAHON MpOrpaMMBbl
pa3paboTKe MPUKIIATHON
POrpaMMBI Hroro )
14 Kypcooii mip. - [Ipumep | IIpumep oopmieHus: NOsACHUTEIBHON - OIIK-4, I[IKC-3
o opMIICHUS MOSICHUTEIHHOM | 3aMMUCKH U TpahUUECKUX MaTePHAIOB
3alUCKU U rpapuUYeCcCKux
MaTepI/IaJ'IOBp t 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 .. | Buapl KOHTPOJIBHBIX paboT TpynoemMkocTh, 4 dopmMupyeMble KOMIIETEHIIMT
3 cemecTp
1 |KOHTpOJIBHa$I pabota 2 OIIK-4, IIKC-3
Hroro 3a cemectp 2
Htoro 2

5.4. JlabopaTopHbIe 3aHATHSA

HaunmeHnoBanue nabopaTopHbIX paboT rpuBeieHo B Tabnure 5.4.
Tabnuua 5.4 — HaumeHnoBaHue 1a0opaTopHbIX paboT
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Haspanus paznenos (tem) | HaumenoBanue nabopaTOpHBIX dopmupyembie
TpynoemMkocTs, 4
JUCIUTUTIHBI pabor KOMITETCHIINH
3 cemecTp
13 Kypcosoii mp. - IIporpammMmupoBaHue MOAyJIEH B 8 OIIK-4, IIKC-3
Pexomenpanuu no MHUKPOIPOLIECCOPHBIX CUCTEMAX
a3paboTKe MPUKIIATHOM
pasp P Uroro 8
MporpamMMbl
Hroro 3a cemectp 8
Hroro 8
5.5. lIpakTnyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B TabmuIe 5.5.
Tabnuia 5.5 — HauMeHoBaHUE MPAKTUYECKUX 3aHITHI (CEMUHAPOB)
Hazpanus paznenos (tem) HanmenoBanue npakTH4eCKux TpYI0EMKOCTS, 1 dopmupyemsie
JIACITATITUHBI 3aHATUHN (CEMUHAPOB) Py ’ KOMITETCHITH
2 cemecTp
4 PacueT BOJIHOBBIX Br160op THna MHOTOCHOMHON BY 2 OIIK-4, I[IKC-3
COITPOTUBJICHUI MPOBOJIHUKOB |[I€YaTHOW IIATHI JJIS
(umnenaHc) st KOHKPETHOI'0 MPOU3BOJCTBA U
MHOTroca0MHbIX BU nedaTHbIX |pacyeT NpOBOJHUKOB C
miaT KOHTPOJIEM BOJIHOBOTO
CONPOTHUBIICHUS
Hroro
Uroro 3a cemectp 2
3 cemecTp
9 Kypcosoii nip. - KypcoBoii mpoekT pazpaboTka 6 OIIK-4, ITIKC-3
Konkperuzauus
Hroro 6
TEXHUYECKOT'O 3a/1aHMS
Uroro 3a cemectp 6
Uroro 8

5.6. KypcoBoii npoekTt

CopepxaHue caMOCTOATEIbHON PabOTHI U €€ TPYJ0EMKOCTD, a TaKKe (popMHUpyeMble KOMIIETEHIIUH

B paMKax BBIIIOJIHEHUS! KypCOBOI'O MPOEKTa MpeACcTaBiIeHbl B Tadbuuue 5.6.

Tabnuua 5.6 — ConepkaHue caMOCTOATEIbHOM paboThl U €€ TPYJIOEMKOCTh B PAMKaX BBIITOJIHEHUS

KYypPCOBOT'0 IPOEKTa

ConeprkaHue caMOCTOATENBHOM paboThI B paMKax
BLITIOHCHHS KyPCOBOTO MPOCKTa Tpynoemkocts, 4| opMUpyeMbIe KOMIIETEHIIUN
2 cemecTp
3alIuTa MPOEKTOB 2 OIIK-4, IIKC-3
Hroro 3a cemectp 2
3 cemecTp
3ammra npoeKToB 2 OIIK-4, ITKC-3
Hroro 3a cemectp 2
Htoro 4

[IpumepHas TemaTHKa KypCOBBIX IIPOEKTOB:
1. CripoeKTUpOBaTh MHOTOKAaHAJIbHYIO CUCTEMY pPETryJIMPOBAHUS TEMIIEpPATypbl B TEIJIHUIIE.
BxiroyaeT BoceMb JTaTYMKOB TEMIIEpAaTyphl M HarpeBaresiell. 3HaUeHHE CTAOMIU3HPYEMOM
TeMmnepaTtypsl 3aaaerca B quana3zone oT 10 no 40 [IC. MHauKkanus BbIXOAHBIX CUTHAJIOB Ha
BKIIIOUEHHUE HarpeBaTesield — C TIOMOIIIBIO JIMHEHKH cBeToAnoA0B. Ha mudpoBoe Tab10 BEIBECTH
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10.

1.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.

TeMIepaTypy 00beKkTa, HOMep KOTOpOro HaOpaH Ha MPOTrPaMMHOM TIepeKITFoYaTele.

. CrpoeKkTUpOBaTh U3MEPUTEIb YaCTOTHl CETU C TOYHOCTBHIO O JNECATHIX JOJEl repua mpu

BpEMEHHU M3MEpeHUs He Oosiee oqHON cekyHabl. MHpopmamusa gomkHa ayOauMpoBaThCs Ha
BBIHOCHOM Ta0J10, CBSI3b C KOTOPHIM OCYIIECTBIISIETCS C TOMOIIBIO TPEXMPOBOIHOMN JIMHUU
CBSI3H.

. PazpaboraTh ycTpOMCTBO OXpaHHOUW CUTHAIU3AIMU. YHCIO OXpaHsAEeMbIX 00BEKTOB — 110 64.

YCcTpoiCcTBO JOMKHO COXPAHATH CBOIO PabOTOCIOCOOHOCTH MPHU BBIKIKOUYECHUH ceTu. [Ipu
Ha)XXaTUU KHOMKHU «3amnpoc» Ha HU(PPOBbIE MHIAUKATOPHI MOCJIEI0BATEIbHO BHIBOASTCS HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ CUTHAJ « TpeBoray.

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

. CnpoekTupoBaTh yCTPOMCTBO yIpaBJC€HUS 3BOHKOM Ha 3aHATHA. [[0JKHO peann3oBaTh

PEAIBbHYIO CETKY paCliMCaHus MIKOJBbHBIX 3BOHKOB, MHAHWKAIIWIO TEKYIIETO BPEMCHHU.

. CripoeKTUpoOBaTh yCTPOMCTBO ISl H3MEPEHUS TTOTPEOISIEMON AIIEKTPOIHEPTUHU B JTIO00H CeTH

noctostHHOTO ToKa (10 10 000 kBTu).
PazpaboTtaTh 4ackl 2IEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.

. Paszpaborars nndgpoBoii aBTOMOOMIIbHBIN CIUOMETD (TPH IECATUYHBIX pa3psaa).
. HacToTa MMITyIbCOB Ha BBIXOJI€ TeHEpaTopa B reprax ot 1 10 99 nomxHa ObITH paBHA YUCITY HA

IPOrpaMMHOM MepeKitouaTesie U 0Toopaxkarbcsi Ha HUGPOBBIX UHAUKATOpaX. auTenbHOCTh
nmnyJsibcoB — 100 Mxkc.

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

Pa3zpaboTaTh 3JI€KTPOHHOE YCTPOMCTBO yIHpaBieHUsS HHKyOaTopoMm. TOYHOCTH 3ajaHUsi U
crabunuzanuu temnepatypel — 0,1 [1C. Yepes kaxaplii yac o0ecneyuTh U3MEHEHUE
MOJIOKEHUS sull myTeM moBopota Ha 45[01. IlpenycmoTpeTs NuGpOBYyH HWHIUKAIUIO
temneparypsl. s aHanoro-undpoBoro npeodpazoBaHHs CUTHaja HCIOJIb30BaTh METOJ
JIBYXTAaKTHOTO MHTETPUPOBAHMS.

CropoekTupoBaTh MHOTOKAHAJbHYIO CHCTEMY PEryJHpOBaHHUS 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 HArpeBaTejie ¢ MOMOINBIO JIMHEHKU CBEeTOAMOM0B. [ aHamoro-uudpoBoro
npeoOpa3oBaHus UCIOIB30BATh METO/] IBYXTaAKTHOI'O HHTETPUPOBAHUSI.

Pa3zpaboTtaTh 37eKTpOHHBIN TaliMep ¢ MHIAUKAIIMEH B PEKUME OOPATHOTO cueTa YCTAaHOBJICHHOTO
BpPEMEHH B yacax W MUHYTax. B TeueHue 3aJaHHOrO BPEMEHHOI'0 OTpE3Ka JOJIKEH ObITh
BKJIIOUEH MCTIOJIHUTENbHBIN 3IEMEHT (3apsiIHOE YCTPOHCTBO).

CopoekTupoBaTh YCTPOWCTBO KOHTPOJISI MHTEHCHUBHOCTU JABM)KEHHS aBTOMOOuUIEi Mo
aBTomaructpainu. Ha nudpoBsie UHAUKATOPHI BBIBOJUTCS TEKYylLIe€e BpeMs U KOJIHYECTBO
aBTOMOOWIIEH, IPOIIEIINX Yepe3 MarucTpalb ¢ Hauyaja CyTOK.

Pa3paboTrath ycTpOHCTBO OXpaHHOW CUTHAIHM3AIMKA KBAPTHP OJHOTO MOIBE3/1a MHOTOATAKHOTO
noma. Yucino oxpaHseMbix 00beKTOB — 10 16.

CrpoeKkTHpoBaTh IaXMaTHbIE 3JIEKTPOHHBIE Yachl AJIs OJIUL-TYpHHpA.

CrpoekTUpoBaTh YCTPOUCTBO YIIPABICHUA I'YJIKOM Ha 3aBojie. JlOJKHO peain30BaTh peaibHYIO
CETKYy pacIuCaHMs CMEH, 00€CHHBIX MEPEPHIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CropoeKTUpOBaTh JIEKTPOHHBIE BeChl. DUKCUPYIOT BEC M CTOMMOCTH pachacoBaHHON MOPIIMHU
MPOJYKTa.

CropoeKkTUpOBaTh U3MEPUTENTh YaCTOTHI MyJIbca deoBeka. Bpems namepenus — He 6onee 3
CEKYH/]I.

CrpoeKTHUpoBaTh TeHEpaTOp MayeK UMITYJIbCOB, ciaeayromux ¢ yactotod 10 I'm. Yacrtora
uMIyJibcoB B mauke 10 kI, unciio ummynbcoB B mauke (ot 1 mo 100) HaGupaercs Ha numoOax
POrpaMMHOTO MepeKIoYaTeNst U 0ToOpakaeTcss Ha HUGPOBBIX UHANKAaTOpaX. JIuTeaIbHOCTh
umnyJsbca — 10 MKc.

CrnpoeKkTHpoBaTh CYETYHK MOTPEOIAEMOI TETIIOBOM YHEPTHUH.

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

Pa3pabotats ycrpoiicTBo ynpasinenus CBU-meubto (4ackl ¢ TaliMepaMH).
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24. Pa3zpabotaTh cBeTOPOp CO BpEMEHEM 3€JICHOTO CBETAa, MPOMOPIHOHATLHBIM HHTCHCUBHOCTH
JBUKEHHSI aBTOMOOUJIEH uepe3 MarucTpaib.

5.7. CamocTosiTesibHas padoTa

Buasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMHUPYEMbIEe KOMIIETEHLIUU IPECTABICHBI B

tabnure 5.7.
Tabnuma 5.7 — Buabl caMoCTOSITeNIbHOM paboThI, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETCHIIMH
Bunbr
Ha3zBanwus pasznenos . | Tpynoemkocts, | Popmupyemeie DopMmbI
(Tem) AUCUMILTUHBI CaMOCTOATCIRHON q KOMIIETEHIINH KOHTPOJIS
paboThI
2 cemecTp
1 TIporpamMMHBIi Brimonnenune 1 OIIK-4, [IKC-3 TBopueckoe
koMmIuiekc kinacca EDA, | TBopueckoro 3aianus 3a/1aHHe
IpeTHA3HAYCHHBIA U1 |[JoAroToBKa K 1 OIIK-4, IIKC-3 | TectupoBaHue
paspaboTku TECTUPOBAHUIO
SJICKTPUHCCKIX CXCM M| BLinoninenue 1 OIIK-4, TIKC-3 | IIpaktudeckoe
TICYATHBIX ILTAT. NPAaKTHYECKOTO 3a/[aHKE
3a/laHus
Hroro 3
2 Paspabortka 6nbauotek |[Toaroroska k OIIK-4, IIKC-3 | TectupoBanue
AIIEMEHTOB U UX TECTUPOBAHUIO
Gy TIpUHTOB Hroro 1
3 Pazpabotka IloaroroBka x 1 OIIK-4, IIKC-3 | TectupoBanmue
ANEKTPUUECKUX U TECTUPOBAHUIO
MPUHIAITAATBHBIX CXEM
C HECKOJIBKUMH JINCTAMU Hroro I
4 PacyeT BOJIHOBBIX IToaroroBka x 2 OIIK-4, IIKC-3 | TectupoBaHue
COTMPOTUBIICHUN TECTUPOBAHUIO
IIPOBOHUKOB Brinosnnenue 2 OIIK-4, I[IKC-3 TBopueckoe
(umIieaue) st TBOPYECKOTO 3aJaHuUsA 3aJaHue
MHOrociolHbIX BY Beinonnenue 2 OIIK-4, I[IKC-3 | IIpakTuyeckoe
[ICHaTHBIX ILIaT NPAKTHYECKOTO 3a/IaHue
3a/laHus
Hroro 6
5 IIpoextupoBanue ITogroroska k 1 OIIK-4, [IKC-3 | TectupoBanue
MHOTrocioiHbIX BY TECTUPOBAHUIO
[eYaTHBIX IJIAT IO Bremonnenue 1 OIIK-4, I[IKC-3 | IlpakTudeckoe
KOHKPETHBIN TeX HPaKTHYECKOTO 3ajaHue
IIPOLIECC C YUETOM 3a1aHus
MpaBUJI TPACCUPOBKU Wrtoro 7
6 Knaccugukarus ITogroroska k 2 OIIK-4, [IKC-3 | TectupoBanue
MHUKpPOIIPOLIECCOPOB, TECTUPOBAHUIO
BapUAHTBL apXUTCKTYPLL, | Bimonmenue 2 OIIK-4, I[IKC-3 | IlpakTuueckoe
obiuias CTPYKTypa i MPaKTUYECKOIro 3a/1aHue
TIPUHITATIBI sajaHus
(YHKIIMOHUPOBAHUS
YCTPOUCTB M CHCTEM Hroro 4
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7 KoMnuisiTopsl 1 Brimonnenue 2 OIIK-4, [IKC-3 | IIpakTuueckoe
CHUMYJISITOPBI, IPUHIHUIIBI | TPAKTUYECKOTO 3aJlaHue
OTJIAJIKH U TTOUCKA 3a/IaHUs
omuooK IToaroroBka x 2 OIIK-4, IIKC-3 | TectupoBaHue
TECTUPOBAHUIO
Htoro 4
8 [TonkitoueHue u Brimonnenue 2 OIIK-4, [IKC-3 | IIpakTuueckoe
yIpaBjieHUE MPaKTUYECKOTrO 3aJlaHue
nepupepuitHpIMU 3a/laHus
YCTPOHCTBaMU C
MHKPOKOHTPOJIEPA [TonroroBka k 1 OIIK-4, IIKC-3 | TectupoBanue
(1aTYUKU U3MEPEHMUS TECTUPOBAHUIO
(UBUYECKUX BEIUYHH,
JOBUTATEIIN, HUToro 3
BBIKJIIOUATEIIN )
Hroro 3a cemectp 24
3 cemecTp
9 Kypcosoii ip. - Hanucanne otuera no 8 OIIK-4, I[IKC-3 KypcoBoit
Konkperuzanus KYpPCOBOMY IPOCKTY poekT, OTYeT 1no
TEXHUYECKOTO 3a/IaHHs KYpPCOBOMY
MIPOEKTY
[ToaroroBka k 4 OIIK-4, IIKC-3 | KoHTposnbHas
KOHTPOJIBHOU paboTe paborta
IToaroroBka k 4 OIIK-4, IIKC-3 | TectupoBanue
TECTUPOBAHUIO
Uroro 16
10 Kypcosoii oip. - Hanucanue otuera no 4 OIIK-4, ITKC-3 KypcoBoit
PexoMennpamuu o KypCOBOMY MPOEKTY npoekT, OT4eT no
pa3zpaboTke KYPCOBOMY
(GYHKIIMOHATILHOM CXEMBbI MIPOEKTY
yCTpO¥iCcTBa IloaroroBka k 2 OIIK-4, IIKC-3 KontponbHas
KOHTPOJIBHOU paboTe paborta
IToaroroBka k 2 OIIK-4, I[IKC-3 | TectupoBanue
TECTUPOBAHUIO
Hroro 8
11 Kypcogoii np. - Hanwucanue otyera no 2 OIIK-4, ITKC-3 Kypcogoit
Pexomenpauuu no KYpCOBOMY MPOEKTY npoekT, OTYeT no
pa3paboTke OI0K-CXEMBI KYpPCOBOMY
IropyuTMa MPOTPaAMMBI MIPOCKTY
IToaroroBka k 1 OIIK-4, I[IKC-3 | KouTposnbHas
KOHTPOJIBHOH paboTte pabora
[ToaroroBka k 1 OIIK-4, IIKC-3 | TectupoBaHue
TECTUPOBAHUIO
Hroro 4
12
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12 KypcoBoii mp. - Hanmcanue oryera no 4 OIIK-4, [IKC-3 Kypcosoit
Pexomenpanuu no KYpPCOBOMY IIPOCKTY npoekT, OT4eT mno
pa3paboTKe CXeMbI KypCOBOMY
ANEKTPUYECKOMN IIPOEKTY
NPUHIUAIHATBHON IMoaroroBka K 4 OIIK-4, ITIKC-3 | KonTponbHas
KOHTPOJIBHOU padoTe paborta
IloaroroBka x 8 OIIK-4, IIKC-3 | TectupoBanue
TECTUPOBAHUIO
Uroro 16
13 Kypcosoii nip. - Hanucanne otuera no 8 OIIK-4, ITKC-3 KypcoBoit
PexoMennmamuu mo KypCOBOMY MPOEKTY npoekT, OT4eT no
pa3palboTKe MpUKIaTHON KypCOBOMY
IPOrPaMMBbI MIPOEKTY
[Togroroska k 4 OIIK-4, [IKC-3 | KoHnTponbHas
KOHTPOJIBHOU paboTe paborta
IloaroroBka x 4 OIIK-4, IIKC-3 | TectupoBanue
TECTUPOBAHUIO
[Toaroroska k 1 OIIK-4, I[IKC-3 | JlaGoparopHas
nabopaTopHO# padoTe, paborta
HamucaHue oT4era
Hroro 17
14 KypcoBoii mp. - Hanmcanue oryera no 16 OIIK-4, [IKC-3 Kypcosoit
[Tpumep odopmiteHus KYpPCOBOMY IPOCKTY poekT, OTYeT 1no
MOSICHUTEILHOM 3aITUCKH KYpPCOBOMY
U rpadu4ecKux IIPOEKTY
MaTcpralioB ITonroroBka k 2 OIIK-4, IIKC-3 KontponbHas
KOHTPOJIBHOU padoTe paborta
IToaroroBka k 2 OIIK-4, IIKC-3 | TectupoBanue
TECTUPOBAHUIO
Uroro 20
Hroro 3a cemectp 81
[ToaroroBka u cnaua 9 DK3aMeH
JK3aMeHa
Hroro 114

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEeMBIX IPH U3YYEHHHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTe IbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B TabymIie 5.8.
Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOI AesTeIbHOCTH
dopmMupyembie
Jlek. | Ilpak. | JIa6. | Kypc. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. | 3aH. | pao. mp. pao.
OIIK-4 + + + + + |KonTposbHas pabota, KypcoBoii mpoexr,

Jlaboparopnas pabota, OTYeT 10
KypcoBOMY MpoekTy, [IpakTuyeckoe
3ajaHue, TBOpUeckoe 3aaHue,
TectupoBanue, JxK3aMeH
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ITKC-3 + + + + +  |KonTposbHas pabota, KypcoBoii mpoekr,
Jlaboparopnas pabota, OT4eT 10
KypCOBOMY IIpOEKTy, [IpakTnueckoe
3ajanue, TBopyeckoe 3a/1aHue,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBA€MOCTH 00y4aromuxcst
PeitTuHroBasi cuctemMa He UCIOIb3YETCs
7. YueOHO-MeTOANYecKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTITHHbI
7.1. OcHOBHas JaUTEpaTypa

1. B. 5. XapToB. MUKpOMPOIIECCOPHBIE CUCTEMBI: YueOHOE mocooue s 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 6ubiauorexke TYCVYP - 16
9K3.).

2. Altium designer. Solidworks [TekcT] : yaeOHOE ocoOue Mo mpakTudeckum 3anstusm / 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 3k3.).

3. JlomatkuH, Anekcanap BukropoBuu. IIpoekTupoBaHue mnevaTHeIX IiaT B cucteMe Altium
Designer [DnekTpoHHBIN pecypc] : yueOHOe mocobue st mpakTHiaeckux 3ansatuii / A. B. JlonaTkuH ;
pen., xynox. JI. A. MoBuaH. - 2-€ u3/., UCIp. U JOT. - DIEKTPOH. TekcToBbIe naH. - M. : JIMK Ilpecc,
2017. - on-line : 1B. wi1., 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.

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

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

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

2. PycanoB B.B., llleBenes M.IO. MukpomnpoiieccopHble YCTpOMCTBA U CUCTEMBI: PyKOBOJICTBO K
BBITIOJIHEHHUIO JTA0OPATOPHBIX PabOT ISl CTYIEHTOB crielnaibHOCTH «[IpOMBIIIEHHAS DIIEKTPOHUKAY. —
Tomck: TYCVYP, 2012. — 23 c¢. [DnexkTpoHHBIUH pecypc]: — Pexum pgocrtymna:
http://edu.tusur.ru/training/publications/865.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYEeCKHE MOCOOUsI

1. Altium Designer. SolidWorks. Yacte 1. Pa3pabotka snementHoii 0a3bl: COOpHUK MPaKTHUYECKUX
3aJlaHui MO MPOEeKTUpoBaHUI0 nevyaTHbIX y310B POC / [I. B. O3epkun - 2012. 66 c. [D1eKTpOHHBIN
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/1556.

2. Altium Designer. SolidWorks. Yactp 2. CxeMoTrexHnueckoe npoektupoBaHue: COOpHUK
MPaKTUYECKUX 3aJlaHUil M0 MPOeKTUpoBaHUIO neyaTHbIX y310B POC / JI. B. Ozepkun - 2012. 50 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1554.

3. Altium Designer. SolidWorks. Yacts 3. Tonmosnorudeckoe npoektupoBanue: COOpHUK
MPaKTUYECKUX 3aJlaHUil M0 MpPOoeKTUpoBaHUIO neyaTHbIX y310B POC / JI. B. Ozepkun - 2012. 95 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1558.

4. Pa3zpaboTka koHCcTpykuum (pynkmuonansrHoro y3na POC B cucreme CAIIP PCAD:
MeTtoanueckoe mocoOue aisi BeIMoTHEeHUs nmpakTuueckoro 3ansatus / A. K. Konmakos - 2010. 17 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1049.

5. Cucrtembl aBTOMAaTH3HPOBAHHOTO NIPOSKTUPOBAHMS: MeTOAMYECKUE yKa3aHUs 110 BBHITTOTHEHHIO
KypcoBoi pabotel / M. E. Aatunun - 2018. 7 c. [DnekrpoHHbI pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/8750.
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6. Untepdeiichl MUKPOMPOIIECCOPHBIX CHCTEM: MeETOoNMYecKue yKa3aHUs IO BBITOJHEHUIO
CTyJICHTAaMH CaMOCTOsITeIbHOU padoTsl / A. A. 3opkanbies - 2014. 5 ¢. [DaekTpoHHBINA pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/3922.

7. UHTepdeiicbl MUKPOTPOIIECCOPHBIX CHUCTEM: MeTOauYecKHe yKa3aHUs MO TMPOBEICHUIO
nabopatopHbix pabor / A. A. 3opkanbieB - 2014. 6 ¢. [DnekTpoHHBIN pecypc]: — Pexxum poctyma:
https://edu.tusur.ru/publications/3921.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 HHBAJIUOB MPEAIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa 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 UHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C JOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0OBaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlabopaTopusi MUKpPOMPOIECCOPHBIX ycTpoiicTB u cucteMm / Jlabopatopus I'TIO: yueOHas
ayauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHATHI Ja00paTOPHOrO TUMA, yueOHas ayAUTOpPHUs ISl MPOBEACHUS 3aHSATHUH CEMHHAPCKOrO THUIIA,
MOMEIIEHNUE NJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
obnactb, T. Tomck, Bepumauna ynuna, a. 74, 333 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusie MakeTs (10 1mT.);

- Mukpomnporeccopubiit Moaynb «SDK-1.1» (8 miT.);

- Ocuumnorpadsr (12 mr.);

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

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

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

JlabopaTopusi MUKpPOMPOIECCOPHBIX ycTpoiicTB u cucteMm / Jlabopatopus I'TIO: yueOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpHUs s MPOBEACHUS
3aHATHI Ja00paTOPHOrO TUMA, yueOHas ayAUTOpHUs ISl MPOBEACHUS 3aHSATHH CEMHHAPCKOrO THUIIA,
MOMEIIEHHUE JIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
obnactb, T. Tomck, Bepumauna ynuna, a. 74, 333 ayn.
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Omnwucanue UMEIOIIErocs 000PYI0BaHUS:

- JJaboparopusie MakeTs (10 1mT.);

- Muxponporneccopubiit Moayab «SDK-1.1» (8 mit.);
- Octmmtorpadst (12 mit.);

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

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

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

JlabopaTopusi MUKPOIMPOLECCOPHBIX YCTpoiicTB u cuctem / Jlabopatopus I'TIO: yuyebHuas
ayJIuTOpUs JJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuTOpus sl IpPOBEICHUS
3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs IS NMPOBEACHUS 3aHSATUM CEMHHApCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMIOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, 1. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusie MakeTs (10 1mT.);

- Muxponporneccopubiit 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 cnenuann3upoBaHHON 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: ydyebuas
ayJIuTOpUs JJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIa, yuyeOHas ayAuToOpus sl IpPOBEICHUS
3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs IS 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.);

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

- Octmmtorpadst (12 mit.);

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

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

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LTspice 4;

- VirtualBox;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpHBIX padoT

JlaGopaTopusi MUKPOIPOIECCOPHBIX YCTpoHcTB u cucteMm / 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,
MOMEIIEHHE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 74, 333 ayn.

Omnucanue UMeEIoNIerocs 000py0BaHUS:

- JlaGopatopubie MakeTsl (10 mT.);

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

- Ocwnorpadst (12 mr.);
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- I'enepatop curnanos ['3-54 (2 mr.);

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

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoe o0ecrieyeHne 1 KypcoBOro nNpoeKTa

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.

8.5. MaTepnaanO-TeXHuquKoe U IIpOorpaMmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuajJIbHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEAUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPETOoAaBaHMs
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IIPpOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammapara
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WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU U APYrHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHo nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOyUYCHUS IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JTUCIUTINHDI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS

U MPOMEKYTOYHOM aTTecTAlNU

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
JUCLIUIUINHBI KOMIIETEHIINU

1 TIporpaMMHBIN KOMILUIEKC OIIK-4, [IKC-3  |IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUN

kiacca EDA, npeHa3HauYeHHbIN 3aJaHue

At pa3spabOTKU BIEKTPHIECKHUX TectupoBanue [IpumepHBIil nEepeyeHb

CXEM M II€CYATHBIX IIJIAaT. TECTOBBIX SaﬂaHI/Iﬁ
TBopueckoe [IpuMepHBIii IepeyeHs TeM
3a7aHue JUIsl TBOPYECKUX 3aJIlaHUN

2 Pa3paboTtka 6uOIMOTEK OIIK-4, I[IKC-3 |TectupoBanue [IpumepHBIii IepedeHb

3JIEMEHTOB U UX (PyTIPUHTOB TECTOBBIX 3aJlaHNN

3 Pazpabotka snekrpuueckux u |OIIK-4, IIKC-3 | TectupoBanue IIpuMepHBIil IepeyeHb

IIPUHLIAIIAAIBHBIX CXEM C TECTOBBIX 3a/laHUN

HECKOJIbKUMHU JINCTaMU

4 PacueT BOJIHOBBIX OIIK-4, [IKC-3  |IIpakTHueckoe TeMbl NpakTU4ECKUX 3aJaHUI

COINPOTUBIICHUH POBOIHUKOB 3a/laHue

(MMIIe1aHC) JUTsE MHOTOCTIOMHBIX TectupoBanue [IpumepHbIii IepeyeHb

BY neyaTHEIX 1U1aT TECTOBBIX 3aﬂaHI/Iﬁ
TBopueckoe [IpuMepHBIii IepeyeHs TeEM
3a/1aHue JUIsl TBOPUECKUX 3aJaHUN

5 IIpoexTupoBanue OIIK-4, I[IKC-3 |IIpakTuyeckoe TeMbl MpaKTUYECKUX 3aJaHUI

MHorociaouHbeIX BU neyatHbIx 3aJlaHNe

IUIaT MOJl KOHKPETHBIN TeX —

IPOIECE € YIETOM IPABHIT TectupoBanue [TpumepHbIii nepeuquL

IPACCHPOBKE TECTOBBIX 3alaHNN

6 Knaccugukarus OIIK-4, [IKC-3  |IIpakTHueckoe TeMbl IpaKTUYECKUX 3aJaHUN

MHUKpPOIIPOLIECCOPOB, BAPUAHTHI 3aJjaHue

apXUTEKTYpBl, 00I11ast CTPYKTYpa

Y IIPUHLIUIIBI TectupoBanue IIpuMepHBIil IepeyeHb

(GYHKIIMOHUPOBAHUS YCTPOMCTB TECTOBBIX 3a/laHUl

U CUCTEM

7 Komnusitopel u cumydsitopsl, | OITK-4, TIKC-3 | [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI

IIPUHLIMIIBI OTJIAJKU U TIOUCKA 3a/1laHue

ommboK TectupoBanue [IpuMepHBIii TIEpedeHb

TECTOBBIX 3aJaHUN
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8 INonkmouenue u ynpasinenue |OIIK-4, [IKC-3  |IIpaktuueckoe TeMbl NpaKTUYECKUX 3aJaHUI
nepupepuitHIMU 3a/laHue
YCTPOWCTBaMU C
Ef;g;;{g;ﬁ?gffjciifqﬂKn TecTtupoBanue [IpumepHBIit nepevqub
T —— TECTOBBIX 3aIaHUI
BBIKJTFOYATEIIH)
9 Kypcogoii nip. - OIIK-4, IIKC-3  |KonTposbHas [IpuMepHbIi TEpeUeHb
KonkpeTtuszanusi TeXHUYECKOT0 pabota BapHaHTOB (3aaHUI)
3a/laHus KOHTPOJIbHBIX paboT
Ortuer no [IpumepHsIil nEpEYEHD
KYpPCOBOMY TEMAaTHUK KyPCOBBIX IIPOEKTOB
MIPOCKTY
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHs 3K3aMeHAIMOHHBIX
BOIIPOCOB
10 Kypcosoii mp. - OIIK-4, [IKC-3  |KoHTposbHas [IpuMepHBIil IepeyeHb
PexomeHammu mo pa3paboTke pabota BapHAHTOB (3aJaHUIA)
(YHKIMOHATIBHOMN CXeMBbI KOHTPOJIBHBIX PaboOT
YCTpOHCTBa Otuer no [IpumepHBIil mepeueHb
KYPCOBOMY TEMAaTHUK KyPCOBBIX MIPOEKTOB
MIPOCKTY
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
11 Kypcosoii oip. - OIIK-4, IIKC-3  |KonTpoJsibHas [IpumMepHbIil TEpeYeHb
Pexomenmanuu mo pazpadboTke pabora BapUaHTOB (3aJaHui)
OJIOK-CXEMBI aJIrOpUTMa KOHTPOJIbHBIX paboT
HIpOrpaMMBbl Oruer o IIpuMepHBIil epeyeHb
KYpPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
MIPOEKTY
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
12 Kypcogoii np. - OIIK-4, I[IKC-3 |KonTponbHas [IpumepHsIil nEpeUYEHb
PexoMenamuu mo pa3paboTke pabota BApUAHTOB (3aJaHUi)
CXEMBI AJIEKTPUUYECKON KOHTPOJIbHBIX PaboT
NPUHIMITHATBHON OtueT 1o [IpumepHsIil nEpeyeHb
KYPCOBOMY TEMAaTHUK KyPCOBBIX MPOEKTOB
MIPOCKTY
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX

BOITPOCOB
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13 KypcoBoii mp. - OIIK-4, [IKC-3  |KoHTposnbHas [IpumepHBIil nepeyeHb

Pexomenpanuu mo pazpaboTke pabota BAapUAHTOB (3aJaHUI)
NPUKIIAJTHON TPOTPaMMBbI KOHTPOJIBHBIX PadoOT
Ortuer no [IpuMepHBIii TIEpeYeHb
KypCOBOMY TEMaTHK KyPCOBBIX IPOEKTOB
MIPOEKTY
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
14 Kypcosoii np. - [Ipumep OIIK-4, I[IKC-3  |KonTponbHas [IpumepHsIil nEpEYEHD
o OopMIICHHUS MTOSICHUTETLHOM pabota BApUAHTOB (3aJaHUI)
3aMUCKU U rpauuecKux KOHTPOJIbHBIX padoT
MaTCpHaJIOB Oruer o [IpumepHbIil nepedeHb
KypCOBOMY TEMATHUK KyPCOBBIX ITPOEKTOB
IIPOEKTY
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3a/IaHU
OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB

Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOYyYEHHS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHMM K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yYMEHHE HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CUCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
YMCHHE HABBIKOB
4 (xoporo) ot 70% no chopMUpOBaHHBIE, B 1I€JIOM B IICJIOM
89% ot HO COJIep Kalne yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEIbHbIE coJieprKalime coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbBIE OTJIeIbHbIE
po0OeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. IIporpammarop JTAG no3Bosnsier:
a) TosbKO MPOrpaMMUPOBATh MUKPOKOHTPOJLIEP
0) [IporpaMMupoBaTh U MPOBOJAMUTD OTIAJKY
B) lcnonb3oBaTh napauienbHOE BEBICOKOBOJIBTHOE POrPaMMHUPOBAHHE
r) Tonpko mpocMaTpuBaTh BHyTPEHHE cofiepxkumoe peructpo MK
2. YTto peanusyeT BO3MOXHOCTU BO3BpaTa U3 MOANPOrpaMMbl K OCHOBHOM IpOTrpamMMe:

a) [IpepriBanus
0) Crek

B) [IporpamMmHBIii cueTunK

r) Taitmep

3. Crek B MUKPOKOHTpOJUIEpE paboTaeT Mo MPUHIIUITY:
a) MOCJIEIHUI NpUIIe] — MEePBbIN yIIel
0) mepBBIi pUIIET — MOCIESIHUHN yIIIen
B) IIEPBBII NpUIIIE] — MEPBbII yIen
I') NOCIEAHUN MPUILET — MOCJIEIHUHN yIIen
4. Jlupextuna .include:
a) MPHUCBaNBaET CHUMBOJIHFHOMY UMEHH HEKOTOPOE YUCIOBOE 3HAUCHHE
0) yka3bIBaeT acceMOiepy MecTo OKOHYaHUs (haiiyia HCXOTHOTO TeKCTa
B) MO/ICTABIISIET TEKCTOBBIN (hailsl B TO MECTO MPOTPAMMBI, /i€ IPOUCXOHT €€ yHoTpeOIeHue
I') 3aIIUCHIBAET IEPEMEHHYIO
5. Kakas xomaHa umeeT 00BN TPUOPUTET B BHIMONIHUTCS ntepBoii «[lodutHoe M(&)» mmnbo
«ITobutHOoe MJIU(|)»:
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10.

1.

12.

13.

14.

15.

a) [Tobutnoe N(&)

0) [TooutHOE NJIN(])

B) OMHAKOBBINA TPHOPUTET
r) Het BepHOTO OTBETA

. Kakue xomanapl uMelOoT OOJBIINM MPUOPUTET U BbI BHIMOJHATCA nepBoiMU «[lobutHOE

otpumanue (~) ¢ Jloruueckum otpuranuem (!)» mubo «YMuoxenue (*) ¢ Jlenenuem (/)»:
a) Ymuoxenue (*) ¢ [enenuem (/)

0) [TobuTHOE oTpHnanue (~) ¢ Jlornueckum orpuranueM (!)

B) OHAKOBBIN TPHOPUTET

r) Het BepHOTO OTBETA

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

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

a) Ycranosutcs ¢uar nepenoca (C) B perucTpe COCTOSHUS

0) YcranoBurcs uiar orpuniateabHOTO 3HaUeHUs (N) B perUCTpe COCTOSTHHS
B) COpocwutcs dnar norerpaanoro nepenoca (H) B peructpe coctostaust

r) [IpounsolineT 3aBucanne MUKPOKOHTPOJLIEpa

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

a) 3anuiercs MporeHT oT Y

0) 3anumercs jorudeckoe 1

B) 3anMIIeTCs OCTATOK OT JCIICHHS

r) 3anumiercs mesasi 4acTh OT JACJICHHUS

. Uto Oynet 3anucaHo B nepeMeHHou 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 nocie BeimosHeHus oneparuu C = ((5 << 3)>>1)

a) 0x03

0) Ox14

B) 0x20

r) 0x00

Uro Oyner 3anucano B iepeMenHoi C nocne BeimosHeHus onepamuu C = (1 << 6) | (1 <<3) | (1
<<1), ecu B C ObL7I0 3a1TMCAHO YUCTIO 7.

a) 0b000100101

0) 0x74

B) 74

r) 0

Uro O6yner 3anucano B nepemerHoir PORTC mocne Beimonnenus onepaiuu PORTC |= (1 << 2) |
(1 << 3), ectu B PORTC 651510 3anucano 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

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

a) ACSII kox OYKBBI «&»

0) 0x0e

B) 0b00000101

r)'H

Kaxoit mopsiok cienoBanust OOBSBICHUN B CTPYKTYpE MPOTrpaMMbl Ha si3bike Cu ?
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16.

17.

18.

19.

20.

21.

22.

23.

24.

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

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

B) # include , O0BsABIeHHE TII00aNBbHBIX NTepeMeHHbIX, DyHukuu { }, [IpepriBanus { }, int
main() { }

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

VYkaxuTe 3anuch, 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 U OTJa/IKa MPOrpaMMbl, COCTaBIEHHOM Ha UCXOJHOM f3bIKE BHICOKOTO YPOBHSI, B
HKBHUBAJIEHTHYIO MPOrpaMMy Ha HU3KOYPOBHEBOM SI3bIKE

B) IIpoBepka mporpamMmbl, COCTaBJIEHHON Ha HMCXOJHOM S3bIKE BBHICOKOTO yPOBHS, B
SKBHUBAJIEHTHYIO 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 yncia, 3anucanHoe B Maccuse dig, mo Homepy 0

B) 3HaUYCHHE MacCHBa

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

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

a) Ha BeiBote PORTBO nosiBuTCSI HanpspKeHUE MUTAHUS MUKPOKOHTPOJLIEpa

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

B) BeiBog PORTBO Oynet HacTpoeH Ha BBIXO/T

r) BeiBonm PORTBO Gynet HacTpoeH Ha BXOJ

Uto npousoitaet npu BeinoaHeHun komanabl UDR = PINB B atmega 16

a) [Ipomzoiiner nHactpoiika ckopoctu UART nepenarunka

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

B) Takas komaH/1a HE MOJAEP)KUBACTCA

r) CpaBHEHHE TTEPEMEHHBIX

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

a) Komanna nonnepxuBaeTcst TOJIbKO TaiiMepoMm 1

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

B) IIpousoiiner HacTpoiika penutens Taiimepa B 1024, 4to mpuBeAeT K 3aMeJICHUIO cueTa
taiimepa B 1024 paza

r) CuuTaeTcsi 3HaUeHUEe TaMepa

Urto mpowmsoitaer npu BeimosHeHnn komauapl if(TIFR & (1<<TOV1)) B atmega 16

a) [Ipown3oiieT BEI30B MPEPHIBAHMS

0) [IpoBepka (nara npepriBaHus TaliMepa

B) [Ipomsoiiner cOpoc uara nmpepriBanus 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
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25.

26.

27.

28.

29.

30.

W —

WO

10.

11

12.

0) Pa3penienne npepriBaHus, KOT1a TaiMep AocuuTaeT a0 65536

B) Pa3zpemenne npepsiBaHus 10 COBIAICHUIO C YPOBHEM 255

r) 3anpenieHue npepbIBaHus

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

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

0) Cpasy BBI30BETCS IPEPHIBAHKUE OT MPHUEMOIIepEIaTINKA

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

r) CpaBHEHHUE TTEPEMEHHBIX

Kaxkas koMaH/a mo3BoJjisieT 3a/iepKaTh JajbHellIee BIIIOJHEHHE KOMaHd MUKPOIIPOTPaMMBI,
moka He OynyT otnpasiieHbl Bce faHHbie 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 yBEIWUYHUT OTHOCUTEIbHOE BpeMs May3bl MeXIy IMepenadaMH JJs CUHXPOHHU3AIUU
nepenaBaeMbix n1aHHbIX B UART B atmega 16

a) butr USBS B peructpe UCSRC

0) baiittet UBRRL 1 UBRRH, 3aganus ckopoctu

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

r) Peructp UCSRC

Kaxkue nactpoitku moayns AL mo3BosT 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 mpeoOGpa3oBaTens, 4ToObl U3MEpPsIEMBbIi
curHan 0bu1 pazHocThio Ha HOXKax ADC1 u ADCO u 6but ycunen 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
OKOHYaHMs oM(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 U3roTOBJICHNE MHOTOCIIOMHBIX TTIEUaTHRIX TIAT

. IMnenaunc nemnu, cConpoTuBJICHUE, COTIACOBAaHHUE JJTMHHBIX JTUHUH.
. Drtamnbl pa3paboTKU OT CXEMOTEXHHMKH /10 TOTOBOM neuyaTHo# muatel. [Iporpammer Altium,P-

Cad,Ki-kad

OcHOBBI U 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, IpuMepbl, 0COOEHHOCTH

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

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

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

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

CornacogaHa Ha noprane Ne 66735 24



13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

CtpykTypa nporpaMmsl Ha si3bike Cu

Haubonee yacTo ucnosnbs3yemble TUIIBI JaHHBIX. Pa3MepHOCTb, TPUMEpHI.

[Tpumep maccuBa. [Ipumep MaTpuiibl.

Onucanne QPyHKINH-00pabOTUNKOB MpEephIBAHUN

CoctaBuTh 2 GyHKIHMH peann3aiuy napamuiesibHoro narepdeiica. [leppas 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 HampsMyro K nopty A. Hamucarts
MpOLEAYpY OIpoca ¢ IporpaMMHOI GuibTpanueil 1pede3ra KOHTaKTOB, BO3BpAIIAIOIIasl CTAaTyC
kHoMoK (return KeyStatus).

Hamucatp ¢yHKIMIO, MOTYyYarONIy0 JBOMYHOE YHCIIO HA BXOJ M Bo3Bpamaromas (return Led)
HEOOXOMMBIN 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 MHAUKATOp. [lonKIIOYeHne MHAMKATOpA K
MUKPOKOHTPOJUIEPY MPOU3BOJIbHOE. MoIedb U TUIl CEMHUCETMEHTHOI'O MHANKATOpa 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” => ynansgem 1 u 0 =>“2,3.4,5,6,7,8,9”

Hammcats QyHKIIMIO, TOICUNUTHIBAIOIIYIO CpeHEE KBAIpaTUIHOE 11€710T0 MaccuBa unsigned int
X[128] . IIpenBaputeabHO OOBSBUB U, MPU HEOOXOIUMOCTH, HHUIIMATU3UPOBAB MIEPEMEHHBIC.
MaccuB npeacraBisieT notydyeHHble 3HaueHus ¢ 16 paspsianoit AL

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

Hamucats nponeaypy npeoOpa3oBaHusl KBaJpaTHOW MAaTPHUIIBI B MacCUB. 3ajlaHa MaTtpuma A
Pa3MEpHOCTHIO N*m. 3amucaTh BCe AIEMEHTHI MAaTPHUIIBI B OJHOMEPHBIN MaccuB B 1o cTonbiam,
HauMHag ¢ KoHIa. [lepemenHble int

PesynpTaThl oM@ pPOBKU pa3HBIX HANPSKCHUN MPENCTABJICHBI B BHAE MaTpuIlbl 5x3 (5
HaIpsDKEHUH 10 3 3aMepa y Kaka0ro). YKa3aTh B OJHOMEPHOM OTIEIFHOM MaccuBe X, cpeaHee
3HaUYCHHE Kak1oro HanpspkeHus. 3Hadenus ¢ AL nmpencraBiieHbl B «CBIpOM» HEOOpaOOTaHHOM
BUJIE.

PesynpTaThl oM@ pPOBKH pa3HBIX HANPSKECHUN MPEICTABJICHBI B BHAE MaTpuIlbl 5x3 (5
HanpsDKeHUH 1o 3 3aMepa y KaxkJIoro). YkazaTh B OJJTHOMEPHOM OTIeIbHOM MaccuBe MAX,
MaKCHUMAJIbHOE 3HAaUYCHHE KAXKJI0I0 HanpsikeHus, a B maccuse MIN MuHuManbHOoe. 3HaueHuUs ¢
AIIIT mpencraBieHbl B «CHIPOM» HEOOpaOOTaHHOM BHUJIC.

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

Hanucate pynkmuro, npuanmaronyto Ha Bxoa ASCII kon nudp u Bo3Bpamaromniyto (return
Znak) ASCII xox crnenmalbHBIX CUMBOJIOB. IIpeamonaras mcnonbp3oBaTh (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, &, K (7, )7} Tpumep: «1» => |

Hanucate ¢yHKkIMI0, KOTOpas q0JKHA 100aBisATh K MaccuBy K (mpencrasisionmemMy 4ucio,
paszburtoe Ha otnenbHbIe 3HaKH), cipaBa ASCII kox mudpsr D (D — nenouyuciaennoe 3HaUeHUE
B nuamnazoHe 0-9. Hampumep, D=0. maccu X[0]=1, X[1]=5, X[2]=6 => nobaBaseM KoJ
cumBosia => 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
nanHbIx B nepemenHoit BUF nmpoucxoaut ¢ ycranosnenuem diara unsigned char FLAG. Ecnu
B noceuike BcTpeuaeTcsa yncio 0xCO (END), To co ciemayromiero 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]. CkorupoBats B maccuB unsigned char DATA[256]. Ecou
npu konmupoBanuu BcTpetutcs ynucio 0xCO (END) zamenuts ero npyms uuciamu (0xDB,
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SNk

o0

10.

11.

0xDC). Ecnmu ipu 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 nepeYeHb BONPOCOB /ISl 3alIUTHI KYPCOBOI'0 MPOEKTAa

. OCHOBHBIE BapUaHTBl APXUTEKTYPBI U CTPYKTYPbI CIOKHBIX YCTPONCTB

Knaccudpukanus COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(YHKIMOHATBHOMY MTPU3HAKY

Ob1ee onycanue Mporecca NPOeKTUPOBAHUS MOYIIBHBIX CUCTEM

Knaccugukarus MeToIuk NpOeKTUPOBAHUS IIEKTPOHHBIX CXEM

Ob6nacTv NpUMEHEHHUs CIIELUANIN3UPOBAHHBIX HHTETPAIBHBIX CXEM

Knaccudpukanus COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(YHKIMOHATBHOMY MTPU3HAKY

O01ee onucanue Mporecca NPOSKTUPOBAHUS MOYJIBHBIX CUCTEM

Knaccudukarus MeToIuk IpoeKTUPOBAHUS IIEKTPOHHBIX CXEM

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

Apudmernueckre 1 JOTHUECKUE ONepaIiu
Oneparopbl cpaBHEHUS

XO010BbIE KOHCTPYKLIUH

CrpykTypa nporpamMmmsl

OO0BbsBICHNE IEPEMEHHBIX

9.1.4. IlpuMepHBbIii NepeYeHb TEMATHK KYPCOBBIX IIPOEKTOB

. CIIpoeKTUpOBaTh MHOTOKAHAJIBHYIO CHUCTEMY PETYJIMPOBAaHUSA TEeMIEpaTyphl B TEIUIULE.

BxiirouaeT BoceMb JATUMKOB TEMIIEpATyphl M HarpeBaTelieil. 3HaueHUE CTaOMIU3UPyeMOit
Temneparypsl 3agaerca B guana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHUE HarpeBaTesiel — C MOMOIIBbIO TUHEHKH CBeToanO0B. Ha 1mudpoBoe Ta010 BBIBECTH
TeMIeparypy o0beKTa, HOMEp KOTOpOro HadpaH Ha MPOrpaMMHOM IepeKIoYaTere.

. CpoeKkTUpOBaTh U3MEPUTEIb YaCTOThl CETU C TOYHOCTBHIO O JNECATHIX JOJEl repua mpu

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

. PazpaboraTh ycTpOMCTBO OXpaHHOUW CUTHAIU3AIMU. YHCIO OXpaHsAEeMbIX 00BEKTOB — 110 64.

YCcTpoiCTBO JOMKHO COXPAHATH CBOIO PabOTOCIMOCOOHOCTH MPHU BBIKIOYECHUH ceTu. [Ipu
Ha)XaTUU KHOMKHU «3ampoc» Ha HU(PPOBbIE MHIAUKATOPHI MOCJIEI0BATEIbLHO BHIBOASTCS HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ CUTHAJ « TpeBoray.

. CopoekTupoBaTh yCTPOMCTBO KOHTPOJISI MHTEHCUBHOCTHU JABHXEHUS yepe3 MocT. 1o 3ampocy

BHEIIHEr0 YCTPOWCTBAa BHIBOAUT HAa LU(POBbIE MHIMKATOPHI Yac MUK U KOJIHUYECTBO
aBTOMOOWIIEH, MPOILIEIINX Yepe3 MOCT B 3TOT dac.

. CnpoekTupoBaTh yCTPOMCTBO yIpaBJC€HUS 3BOHKOM Ha 3aHATHA. [[0JKHO peann3oBaTh

PEAIBbHYIO CETKY paCliMCaHus MIKOJBbHBIX 3BOHKOB, MHAHWKAIIWIO TEKYIIETO BPEMCHHU.

. CripoeKTUpoBaTh yCTPOMCTBO ISl K3MEPEHUS TTOTPEOISIEMON AIIEKTPOIHEPTUHN B JTIOO0H CeTH

noctostHHOTO ToKa (110 10 000 kBTu).
PazpaboTtaTh 4ackl 3IEKTPOHHBIE 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 0Toopaxkarbcs Ha MUGPOBBIX UHAUKATOpaAX. IuTenbHOCTh
nmnyJsibcoB — 100 Mxkc.

CrpoekTupoBaTh U3MEPUTENb YaCTOTHI BpalleHUs: poTopa ABurartens. Jlnuana3oH u3MepeHus
(100—10000 06/mMun). UMy mbCHBIN AaTYMK BhIpadaThiBacT 96 UMITYILCOB 3a KaX bl 00OPOT.
Bpewmst u3mepenuss — He 6osiee Tpex 000poTOB poTopa.

Pa3zpaboTaTh 3JI€KTPOHHOE YCTPOMCTBO ymHpaBieHUsS HHKyOaTopoMm. TOYHOCTH 3aJjaHUA U
crabunuzanuu temnepatypel — 0,1 [1C. Yepes3 kaxaplii yac o0ecneyuTh U3MEHEHUE
MOJIOKEHUS suIll myTeM moBopota Ha 45(1. IlpenycmoTpeTs nuppoBYyH HWHIUKALUIO
temneparypsl. s aHanoro-undpoBoro mpeodpazoBaHHs CUTHaja HCIOJIb30BaTh METOJ
JIBYXTAaKTHOTO MHTETPUPOBAHMUS.
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12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.
24.

el S

[98)

el S

CropoekTupoBaTh MHOTOKAaHAJbHYIO CHCTEMY PEryJHpOBaHHS TEeMIEpaTypbl B TEILIHILE.
BxiroyaeTr yeTbipe naTyuMka TeMIlepaTypbl W HarpeBaTelss. 3HaueHHUE CTAOMIM3UpyeMoil
Temneparypsl 3agaerca B guana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHE HArpeBaTejie ¢ 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 MCTIOJIHUTEIbHBIN 3IEMEHT (3apsiIHOE YCTPOHCTBO).

CopoexTupoBaTh yCTPOWCTBO KOHTPOJISI MHTEHCHUBHOCTU JABM)KEHHS aBTOMOOuUIEH Mo
apTomaructpainu. Ha nudpoBsie HHAUKATOPHI BHIBOJUTCS TEKYyLIE€e BpeMs U KOJIHYECTBO
aBTOMOOWIIEH, IPOIIEIINX Yepe3 MarucTpallb ¢ Havyaja CyTOK.

Pa3paboTrath ycTpOHCTBO OXpaHHOW CUTHAIM3AIMHA KBAPTHP OJHOTO MOBE3/1a MHOTOATAKHOTO
noma. Yucino oxpaHseMbix 00beKTOB — 110 16.

CripoeKkTHpoBaTh IaXMaTHbIE 3JIEKTPOHHBIE Yachl AJIs OJIUL-TYpHHUpA.

CropoekTupoBaTh YCTPOUCTBO YIIPABICHUA I'YJIKOM Ha 3aBojie. JlOJKHO peain30BaTh pEeaIbHYIO
CETKYy pacHuCcaHus CMEH, O0€CHHBIX MEPEPHIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CrnpoeKTUpOBaTh JIEKTPOHHBIE BeChbl. DUKCUPYIOT BEC M CTOUMOCTH pachacoBaHHON MOPIIMHU
MPOJYKTa.

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

CrpoeKTUpoBaTh TeHEpaTOp MayeKk UMITYJIbCOB, ciaeayrouux ¢ yactotod 10 I'm. Yacrtora
uMIyJibcoB B mauke 10 kI, uncio ummynbcoB B mauke (ot 1 mo 100) HaGupaercs Ha numoOax
IMPOrpaMMHOTO MepeKIYaTeNsi U 0ToOpakaeTcss Ha HUGPOBBIX UHAMKATOpaX. JIuTeaIbHOCTh
umnyJsibca — 10 MKc.

CrnpoeKkTHpoBaTh CYETYHK MOTPEOIIEMOI TETUIOBOM YHEPTHUH.

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

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

Pazpaborars cBeToop cO BpeMEHEM 3€JI€HOr0 CBETa, MPONMOPLHUOHATBHBIM UHTEHCUBHOCTH
JBUKEHHS] aBTOMOOUJIEH uepe3 MarucTpaib.

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

. TexHomOrnM M3roTOBJICHNE MHOTOCIIOMHBIX ITEUAaTHRIX TIAT

MmnenaHc 1enu, COnpoTUBIEHUE, COTIIACOBAHNE TTMHHBIX JIMHUM.

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

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

. [onkmoyeHne K MUKPOKOHTPOJIJIEPY CIOKHBIX TOTOBBIX ycTpoiicTB (GSM monemos, Bluetooth

MoyJe, paguo Mmoayneir LoraWan)

9.1.6. [IpuMepHBIii IepevyeHb TeM 1JI1 TBOPUYECKHUX 3a]aHUi

. Pa3zpaboTka cxeMbl 3J€KTpUUYECKON MPUHLIUIHUAIBHON B MPOIPAMMHOM KOMIIJIEKCE CKBO3HOTO

MIPOEKTUPOBAHMS MTEYATHBIX IJIAT
Pacyet BOTHOBOTO CONPOTUBIIECHUS OJUHOYHOTO MPOBOAHKKA WK AU PepeHInanbHON napbl

. TpaccupoBka ne4yaTHOW MJIaThl B MPOrPaMMHOM KOMIIJIEKCE CKBO3HOTO MPOEKTUPOBAHUS

MEYATHBIX IU1aT ¢ GOPMUPOBAHUEM KOMIUIEKTa KOHCTPYKTOPCKOM JOKYMEHTAIlUU
N3ydyeHne KOHTYpOB MEYATHOW MJIAThl, OKOH, IMAJIEKTPUUECKUX OaphepOB M KPEIMeKHBIX
OTBEpPCTUH B MPOrPaMMHOM KOMIUIEKCE CKBO3HOTO MPOESKTUPOBAHUS MEUATHBIX IJIAT

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

B Cpely CKBO3HOT'O MPOECKTHUPOBAHUSI.

9.1.7. IlpuMepHbIii NepeyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. TexHomOrnM M3roTOBJICHNE MHOTOCJIOMHBIX ITEUAaTHRIX TIAT

MmnenaHc 1enu, COnpoTUBIEHUE, COTIIACOBAHNE IJTMHHBIX JIMHUM.
Oranbl pa3paboTKU OT CXEMOTEXHUKH JI0 TOTOBOW mevyaTHoW riaTsl. IIporpammsr Altium,P-
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4. OCHOBBHI U O0COOCHHOCTH sI3bIKa mporpamMmmupoBanus AT-komann (uHTEepdeiic, pusndecKui,
JIOTUYECKHUI YPOBEHB)

5. TloxgkiroueHne K MEKPOKOHTPOJUIEPY CIOKHBIX TOTOBBIX ycTpoiicTB (GSM monemoB, Bluetooth

MomyJeH, paauo moayner LoraWan)

Apudmernaeckue onepanuu B Cu. Onucanue, npuMepbl, 0COOCHHOCTH

OrnepaTtopsl cpaBHeHUs1. Onucanue, mpuMepbl, 0COOEHHOCTH

Jlornueckue oneparuu. Onucanue, IpuMepPbl, 0COOEHHOCTH

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

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

11. for(;;){};Onucanue, mpumepbl, 0COOCHHOCTH

12. switch(){};Onucanue, mpumepbl, 0COOCHHOCTH

13. CrpykTypa nporpammsl Ha s3bike Cu

14. Haunbonee yacTo UCIOJIb3yeMbIC THITBI TaHHBIX. Pa3MepHOCTh, MpUMEpHI.

15. ITpumep maccusa. [Ipumep MaTpulIbL.

16. Onmcanue GyHKIMH-00paOOTIMKOB ITPEPHIBAHUNA

[a—
SYoXR

9.1.8. Tembl 1a00paTOpHBIX padoOT
1. TIporpammupoBaHuE MOAYJIEH B MUKPOIIPOLIECCOPHBIX CUCTEMAX
9.2. MeTonnueckne peKOMeHIalUH

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliiei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

Hauatp uzydenue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIMOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITAThCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tadmwie 9.2.
Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB
Buasl 10MoIHUTENBHBIX OLIEHOYHBIX DOopMBbI KOHTPOJIA U OIIEHKU
MaTepHUAIIOB PE3yJIbTaTOB O0YUYCHUS

Kareropuu o6yuaroniuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

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

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

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

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.

CornacoBaHa Ha noptane N2 66735
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