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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. llenpro Kypca SBASETCS HU3YyYEHHME NPUHLUUIOB IMOCTPOEHHUS U OpPraHU3alUHU
Mukpornpoueccopusix cucreM (MIIC), ocobeHHOCTE NPOEKTUPOBAHHS DJIEKTPOHHBIX CHCTEM
yIPaBJIEHUS HA UX OCHOBE U 3HAKOMCTBO C OTJIAJJOYHBIMH CPEJCTBAMU MUKPOIPOLIECCOPHBIX YCTPOUCTB.
Pa3BuTHE HABBIKOB OMPEACIIATH LETU, OCYIIECTBIISTh IOCTAHOBKY 33/1a4 MPOEKTUPOBAHUS JIEKTPOHHBIX
npuboOpoB, CXEM M YCTPOMCTB pa3znu4HOTrO (YHKIIMOHAIBHOTO HA3HAYEHHS, MOJTOTaBIMUBATH
TEXHUYECKHE 3a/1aHUs Ha BBIIIOJHEHHE MPOEKTHBIX paboT. POopMHpOBaHKE CIOCOOHOCTH MTPOEKTUPOBATH
yCTPOMCTBA, MPUOOPHI M CHUCTEMBI JIEKTPOHHOW TEXHUKH C y4E€TOM 3aJaHHBIX TpeOOBaHUI,
pa3pabaTbIiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIUIO B COOTBETCTBUU C METOJUYECKUMH U
HOPMAaTUBHBIMH TPEOOBAHUSMHU.

2. 3HaKOMCTBO CO BCEMH HTalaMH MPOEKTUPOBAHUS U Pa3pabOTKU 3JIEKTPOHHOTO H3JENHUS:
paspaboTka u pacuet nmapameTpoB cxembl B SCADA, pa3Boaka MHorocioitHoit BY miatel o peanbHbIi
Tex mporece, 3D mpoekTupoBaHUe KOpIyca U 3JIEMEHTOB MeYaTHON IMJIaThl, (POPMHUPOBAHUE KOMILJICKTA
KOHCTPYKTOPCKOW JOKYMEHTALMU JJIS M3TOTOBICHUS M MOHTa)xka, pa3paboTka mporpaMMbl s
MUKpPOKOHTpoJuIepa Ha si3bike C+, MogenupoBaHue paboTbl MUKponporpaMmbsl. OT uaen 10 TOTOBOTO
3JEKTPOHHOTO M3JeNHs Ha MHKPOINPOLECCOPHOM yIpaBJEHHE C YUYETOM KOpIyca M rabapuToB
JJIEMEHTOB.

1.2. 3agauy AUCHUILIUHBI

1. UmeTp mnpeacTaBlieHUE O KiaccU(DUKAIUH, BO3MOXXHOCTIX M NPUMEHEHHUSAX
MHUKPOIMPOLECCOPHBIX YCTPOUCTB U CUCTEM, O CpeJICTBaX M crnocobax aBTOHOMHOMN OTJIAJKH
anmapatypHbix cpenctB (AC) u nporpammubix cpeacts (I1C) MIIC; 3HaTh apXUTEKTYpy ¥ OCHOBHBIC
KOH(HUTYpAIUi MUKPOIPOILIECCOPHBIX cucTeM, ocobeHHocTu npouecca uaterpanun AC u I[1C MIIC;
yMEeTh MPOEKTHUPOBATh MUKPOIPOLECCOPHBIE YCTPOUCTBA U CUCTEMBI yIpaBieHUs NepudpepuiHbIMU
YCTPOMCTBAMHU M MOJYYHUTh HABBIKM MPOBEACHUS KOMIUIEKCHOW oTiaaku U TectupoBanHusi MIIC,
pa3pabatbIBaTh U pa3BOAUTH MHOTOCJIONHBIE NIEYAaTHBIE MJIAThl B CUCTEMaX CKBO3HOTO MPOEKTUPOBAHUS.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Nunexc qucuumiuasl: 51.B.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob6menpodeccuoHanbHbIe KOMIIETEHIIUH
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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

Brnageer pacueramu, MpOSKTHPOBAHHUEM,
KOHCTPYUPOBAaHUEM M MOJCPHHU3ALINCH
MUKPOIIPOIIECCOPHBIX U KOMIBIOTEPHBIX
CHCTEM, YCTPOMCTB U U3JI€JIUI HA UX OCHOBE C
ucnonns3oBanueM SCADA cucteM CKBO3HOIO
MIPOCKTUPOBAHUS

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

Hcnonb3yeT pa3nuyHble TaKeThl MPUKIAIHBIX
MIPOrpaMM i TPOEKTUPOBAHMS,
KOHCTPYUPOBAHUS U PACUETOB AJIEKTPOHHBIX
CXEM COJIepKallliX MUKPOIPOIIECCOPHI U

JeSITebHOCTH MHUKPOKOHTPOJLIEPHI

OIIK-4.3. Bnraneer Hcnons3yer COBpeMEHHBIE TPOTrPaMMBbL
COBPEMEHHBIMH ckBo3HOro npoexkrtuposanusd SCADa s
IIPOrPaMMHBIMM CPEACTBAMU | MOJEJIMPOBAHMUS, IPOEKTUPOBAHUS U
MOJIETTUPOBaHUS, KOHCTPYUPOBAHUS JJIEKTPOHHBIX CXEM B

NPOCKTUPOBAHUS U
KOHCTPYHUPOBaHHS 00BEKTOB
npodeccuoHaNBHOM
JEeSITeTTbHOCTH

CJIOXKHBIX KOMIIJIICKCHBIX
MHKPOIIPOLCCCOPHBIX CUCTEM

IMpodeccuonanbHbIe KOMIIETEHIIUH
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[TIKC-1. Criocoben
CaMOCTOSITEJIbHO
pa3zpabaThIBaTh MOJIETHU
UCCIIETyEMbIX
IIPOLIECCOB,
AIIEKTPOHHBIX CXEM,
nprOOPOB U YCTPOUCTB
AIEKTPOHHOW TEXHUKHU

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

Hcnons3yer TUIIOBBIE CXEMHBIE PEILECHUS IS
IIPOEKTUPOBAHUSA MUKPOIIPOLIECCOPHBIX U
KOMITBIOTEPHBIX CUCTEM U (hopMupyeT
KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTALIUU
Ha U3JCIue.

[TKC-1.2. YMeeT npoBOIUTH
UMUTAIOHHOE
MOJIEJTUPOBAHNUE YCTPONCTB
CUJIOBOM BJIEKTPOHHUKHU HA
coBpemeHHbIXx CAIIP Tuma
«Spice»; MpOU3BOINUTH
HaCTPOMKY MPOrpaMMHOTO
obecrieueHnsI BEpXHETO
YPOBHS; TIOJIb30BaTHCS
CpelICTBaMHU U3MEPEHHUS
MoKa3aTesiel KauecTBa
AIIEKTPOIHEPTUU

Hcnonb3yeT coBpeMeHHBIE TPOTrpaMMBbI
MozaemupoBanus tuma LTSpice, Proteus,
Matlab st MogenMpoBaHUs SJIEKTPOHHBIX
CXEM B CJIOJKHBIX KOMIIIEKCHBIX
MHUKPOIIPOIIECCOPHBIX CUCTEM

IIKC-1.3. Bnageer
uHpopMalren 0 TEHACHIIUIX
U TIEPCIIEKTUBAX Pa3BUTHS
COBPEMEHHBIX U
WHCTPYMEHTAIBHBIX CPEICTB
IUTS pEIICHUS TPAKTHUYECKUX U
oOlIeHayYHBIX 32/1a4 B
c00JIaCTH CHIIOBOM
AIIEKTPOHUKHU

Hcnonb3yeT COBpeMEHHYIO JIEMEHTHYIO 0a3y
ParnO3IEKTPOHHBIX U3AEIHNA IpU
MPOEKTHUPOBAHUU CXEM C
MHUKPOIPOIIECCOPHBIM YIIPABICHHEM.

[TKC-3. Cnocoben
pa3pabaThIBaTh

s PeKTHBHBIE
QJITOPUTMBI PEIICHHS
chopMyTHPOBAHHBIX
3a/1a4 C MCII0JIb30BaHHEM
COBPEMEHHBIX SI3bIKOB
pOTrPaMMUPOBAHUS U
obecreunBaTh UX
IPOTrPaMMHY IO
peann3aiuo

IIKC-3.1. 3naeT MeTOIBI
noxboopa, U3yueHUs ¥ aHaIN3a
JUTEPATYPHBIX U MATCHTHBIX
HCTOYHUKOB

IIpoBOANT MaTEHTHBIN aHAIU3 IIPU
pa3paboTKe CXeM M MUKPOIIPOrpamMm

[TIKC-3.2. Ymeer
aQHAJIM3UPOBATH COCTOSIHHE
Hay4YHO-TEXHUYECKOU
poOJIeMBI IyTeM MoA0opa,
M3YYEHHUS U aHAJINU3a
JUTEPATyPHBIX U MATEHTHBIX
HMCTOYHUKOB

VY4UTBIBaE€T COBPEMEHHBIE TTATEHTHBIC
peleHHst TpH Pa3paboTKe CXEM U
MUKPOIPOTpaMM

IIKC-3.3. BaageeT HaBBIKAMHU
aHaJIM3a COCTOSIHUSL HAy4YHO-
TEXHUYECKOH MPOOIEMBI
myTeM moadopa, U3yueHus: u
aHaJIu3a JUTEPATYPHBIX U
MMaTEHTHBIX HCTOYHUKOB

O¢(hexkTuBHO UCTIONB3YET MATEHTHBIM MOUCK B
pabote

4. Oobem AUCHUIIVIMHBI B 3a9€THBIX ¢IUHHUIIAX C YKA3aHUEM KOJIUYECTBA AaKAACMUYCCKHUX YaCoB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl

Bunapl yaeOHOI gesITeIbHOCTH
4acoB 1 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 44 44
JIeKIIMOHHbBIE 3aHATHS 18 18
IIpaxTHueckue 3aHATUSA 8 8
KypcoBoii mpoekr 18 18
CamocrosiTesibHAsi padoTa 00y4alIIMXCH, B T.4. KOHTAKTHAsl 100 100
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
Harnncanue oryera o KypcoBomy IPOEKTY 36 36
BrinonHeHre TBOPUECKOT0O 3aJaHUs 48 48
[ToaroroBka K TECTUPOBAHUIO 16 16
IloaroroBka u cia4ya 3K3aMeHa 36 36
OO0mas Tpya0eMKOCTh (B 4acax) 180 180
Oo0wmas TpynoeMKkocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI IO pas3jienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlek. Cam. Bcero
ITpak. | Kypc. dopmupyembie
Ha3Banus pasnenoB (TeM) TUCIUTIIMHBI | 3aH., pab., | gacos (6e3
3aH., 4| Tp. KOMIIETEHIINH
q 4 | 9K3aMEHA)
1 cemecTp
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1 [IporpammHbIil KomIieke kiacca EDA, - 18 12 32 OIIK-4, I[IKC-1
MpeAHa3HAYEHHBIN 17151 pa3paboTKu
ANEKTPUUECKUX CXEM U MEeYATHBIX IJI1aT.
2 Pa3zpaboTka OMOINOTEK DIEMEHTOB H 2 12 34 OIIK-4, IIKC-1,
X QyTIPUHTOB [TKC-3
3 Pa3zpa0oTKa 3JIeKTpUUYECKUX U 2 12 34 OIIK-4, [IKC-1,
MIPUHLMIIUAIBHBIX CXEM C HECKOJIBKUMU TIKC-3
JUCTaMU
4 PacyeT BOJIHOBBIX COITPOTHUBIICHUM 2 12 34 OIIK-4, IIKC-1,
IIPOBOJAHMKOB (MMIIEAAHC) AJIs [IKC-3
MHOTOCJHOMHBIX BY nevarHsIX miat
5 IlpoexTupoBanre MHOTOCIOWHBIX BU 2 14 38 OIIK-4, TIKC-1,
MEeYaTHBIX TIJIAT MO KOHKPETHBIN TeX I[IKC-3
MIPOLIECC C YYETOM MPaBUJI TPACCUPOBKHU
6 Knaccugukaius MUKpOIIPOLIECCOPOB, - 10 30 OIIK-4, I[IKC-3
BapHAHTHI APXUTEKTYPBI, 00II1as
CTPYKTYpa U IPUHIIUIIBI
(GYHKITMOHUPOBAHUS YCTPOICTB U CUCTEM
7 KoMnuiisiTopel U CUMYJISTOPBI, - 10 30 OIIK-4, I[IKC-3
MPUHIUIIBI OTJIAJKU U TIOMCKA OIMHUOOK
8 IlonkiroueHue U yrpaBjieHUue - 18 38 OIIK-4, ITKC-3
nepudepuitHBIMU YCTPONCTBAMH C
MUKPOKOHTpOJUIEpa (TaTYMKU
U3MepeHus PU3NYECKUX BETUUHH,
JBUTATEIH, BHIKIIIOYATEIN)

Hroro 3a cemectp |18 |8 18 100 |144

Utoro(18 |8 18 100 |144

5.2. Conep:xanue pa3iesoB (TeM) TUCHUNINHBI

Coneprxkanne pa3iesoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wmIe 5.2.
Tabmuna 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHBEI (B T.4. IO JEKIHUSIM)

TpynoemkocTsb

knacca EDA,
MpeAHa3HAYEHHBIN 1151
pa3paboTKU dMEKTPUIECKHUX
CXEM U IIeYaTHBIX IIJIaT.

Bo3MoxkHOocTell SCADa cucremst -
Altium Designer aiis1 pa3paboTkH,
MPOEKTUPOBAHMS TTEYATHBIX IJIaT.
CoBpeMeHHBIN TEXHUYECKHI MpoLiece
M3TOTOBJIEHHUSI MHOTOCTIOMHBIX
nevatHbix wiat (MIII). OcoGennoctu
MPOEKTUPOBAHUS BHICOKOCKOPOCTHBIX
JTUHUH Tepeayn JaHHbIX
(DDR2,3;Ethernet;USB2,3), ux pacuyera,
0COOEHHOCTEH PacIoNoKEHHS
npoBoAHUKOB Ha MIIIL.

HasBanus paznenos (Tem) Coneprxanue pa3ienon (Tem) (TeKIOHHEIe dopmupyembie
TUCLIUTUTAHBI JUCHUTUIAHBI (B T.9. TIO JIEKIIHSAM) saHsTHA), 9 KOMIIETEHIUU

1 cemecTp
1 IIporpamMmMHBIi KOMILIEKC | [leMOHCTpanys OCHOBHBIX 2 OIIK-4, I[IKC-1

Hroro
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2 PazpaboTtka OUOIMOTEK
9JIEMEHTOB U UX
(GyTIpUHTOB

Coznanmne YI'O anemMeHTOB: pe3ucTopos,
KOH/IEHCAaTOPOB, MUKPOCXEM U JIPYTHX
AIIEMEHTOB.

Co3nanue coOCTBEHHBIX (DYTIPHUHTOB U
3arpy3ka rotossix: SOIC, BGA u
BBIBOJIHBIX DJIEMEHTOB.

Coznanue 3D moaenu 31eMEHTOB U
3arpy3Ka rOTOBBIX.

Ces3p YI'O u pyTnpunTa.

OIIK-4, [IKC-1

Htoro

3 Pazpabotka
AIIEKTPUUYECKUX U
HNPUHIUIHAIBHBIX CXEM C
HECKOJIbKUMH JIUCTaMHU

Coznanue nNpoeKkTa U CXEMHBIX
JIOKyMEHTOB.

OdopmiieHre CXeMHBIX TOKYMEHTOB.
W3meneHne aTpuOyTOB JOKYMEHTA.
[TonxitoueHne BHYTPEHHUX U BHEIIHUX
OuOINOTEK.

Pa3menieHne KOMIOHEHTOB Ha I10JIE
CXEMHOT'O IOKyMEHTA.

Pasmenienue 1MHMNM IPyNIoOBON CBA3U
(mmn).

Peanu3zanus 31eKTpUUECKUX CBA3EH.
Pa3menienue Ha cxeme OpPTOB IUTAHUS
U UMEH LIETICH.

Pa3menienne nupexTus.

IIpricBOEHNE O3ULIMOHHBIX
0003HAYCHUH.

KoMmnusinyst npoekTa U mpoBepKa Ha
onOKH

OIIK-4, I[IKC-1

Hroro

4 PacyeT BOJTHOBEIX
COINPOTHUBIICHUI
MIPOBOJTHUKOB (MMII€IaHC)
U1 MHOTOCJIONHBIX BU
MeYaTHBIX I1J1aT

OnpeneneHre MUKPOIIOIOCKA.
JusnekTpudeckue NpoHUIIaeMOCTH
pa3IMYHBIX MAaTEPUAJIOB B
MHOTOCJIOMHBIX NeYaTHBIX MJIaTax.
[Ipumepsl pacuera BOJHOBOTO
conporusieHus 50 Om u 100 OMm st
nuddepeHIaNbHBIX JIMHAN |
OJIMHOYHBIX POBOJIHUKOB I0]1
KOHKPETHBIN TEX MPOIECC
MHOT'OCJIOMHOW M€YaTHOM IJIATHI.

OIIK-4, I[IKC-1,
ITIKC-3

Hroro

CornacoeaHa Ha noptane N2 61071




5 IIpoexTupoBanue Co3nanne KOHCTPYKTUBA MHOTOCJIOMHOM OIIK-4
MHOTrocioiHbIX BY ME€YaTHOM IUIATBHI.
MEYaTHBIX IUIAT O] YcTaHOBKa NpaBujl MPOEKTUPOBAHUS
KOHKPETHBIN T€X MPOLECC C |10/ KOHKPETHBIN TEX MPOLECC.
Y4€TOM MPaBUI Pa3menienue KOMIOHEHTOB Ha IUIATE.
TPacCUpPOBKHU WHuTepakTUBHAs U aBTOMATHYECKAs
TPacCUPOBKA MPOBOAHHUKOB, TN .JIMHUIA.
Pabora ¢ moauronaMu, HaAIMUCSMH,
menKorpaduei.
Nmnopr 3D kopnyca uzaenus u 3D
3JIEMEHTOB II€YATHOM IIJIaThI.
ABTOMaTHYECKas TPOBEPKA TIO
BHeceHHBIM npaBuiiaM (DRC).
I'enepanus makeTa JOKyMEHTOB JJIs
U3TOTOBJIEHUS U MOHTAXa.
Hroro
6 Knaccugukarus OcHOBHbIE BapUAHTBI APXUTEKTYPBI U OIIK-4, IIKC-3
MHUKpPOIIPOLIECCOPOB, CTPYKTYPBI CJIOKHBIX YCTPOUCTB.
BapHaHTHI apXUTEeKTyphl, |Kiaccudukanus coBpeMEeHHBIX
o011ast CTpyKTypa u MHUKpPOIIPOLIECCOPOB U
MIPUHIIUATIBI MUKPOKOHTPOJIIEPOB 110
(bYHKITMOHUPOBAHHUS (GYHKIIMOHATTLHOMY TIPU3HAKY.
YCTPOMCTB U CUCTEM OOuiee onucanue npoiecca
IIPOEKTUPOBAHMSI MOAYJIbHBIX CUCTEM.
Knaccudukanus metoauk
IIPOEKTUPOBAHMSI DJIEKTPOHHBIX CXEM.
Ob6nactu npuMeHEeHus
CHEIMATM3UPOBAHHBIX HHTETPATHHBIX
CXEM.
Hroro
7 KoMnuiisiTopsl 1 TumnoBkle KOHGUTYpaTUH OIIK-4, ITIKC-3

CUMYJIATOPBI, TPHHIIAITHI
OTJIAJIKU Y IIOWCKA OIINOOK

MHUKPOTPOIIECCOPHBIX CUCTEM.
OCHOBHBIE 3TaIlbl MPOLIETyPhI
MPOEKTUPOBAHMS KOMITJIEKCHOTO
MIPOEKTA.

CpencTBa MpOEKTUPOBAHUS U METO/IbI
aBTOHOMHOM OTJIQJIKU amnmapaTHBIX
CPEICTB MUKPOIIPOLIECCOPHBIX CUCTEM.
00630p cpencTs pa3pabOTKH U OTIAIKA
MIPOrpaMMHOTO 00eCTICUeHHUS.
OTaguuKi U CUMYJISATOPBI.
[IpoToTUTIHBIE MIIATHI.

OTiaouHbBIE MOHUTODBI.

Me30HHUHHAs TEXHOJIOTHUSI.

CxeMHbIE SMYJISITOPHI.
WuTerpupoBaHHbie cpesibl pa3paboTKU.
[Iporpammaropsl.

Jlornyeckue aHaau3aTophI.
BcerpoenHble B MUKPOITPOIIECCOPHI
CpEICTBA OTIAKH.

Hroro
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8 [TonkitoueHue u [IpuMepsl NOAKIIOYEHUS U YIIPABICHUE 2 OIIK-4, I[IKC-3

yIIpaBJICHUE nepudepuitHpIMU yCTPOMCTBaAMHU €
nepupepuitHIMU MUKpPOKOHTpOJUIEpa (1aTYMKU
YCTPOHCTBaMU C M3MepeHus: PU3NIECKUX BEITHMUNH,
MUKPOKOHTPOJIIEPA JIBUTaTEJIH, BBIKIOYATENH,

GPS/TJIOHAC npuemuuku, Bluetooth
pUEMO/TIepeIaTINKHU, PAJTHO MOJIEMBI
MPOMBIIIICHHOTO HE JINLEH3UPYEMOT0
nuana3ona yactot 400-800MI'L] )

(aTYMKU U3MEPEHUS
(UBUYECKUX BEIMYHH,
JIBUTATEIN, BHIKIFOYATEIIN)

Hroro 2
Hroro 3a cemectp 18
Uroro 18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabauna 5.3 — HauMeHoBaHUE MPaKTUYECKUX 3aHIATHH (CEMUHAPOB)

Hazpanust pa3nenos (tem) HanmenoBanue npaktudeckux | Tpynoemkocts, | dopmupyemsie
JUCLUIINHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
1 cemecTp
2 Pazpabotka OuOIHOTEK Hcnonp30BaHne rOTOBBIX 2 OIIK-4, TIKC-1,
HJIEMEHTOB U UX QyTHPUHTOB |OMOIMOTEK U CO3JJaHKe [IKC-3
cOOCTBEHHBIX BKIouas 3D Buz.
Hroro 2
3 Pazpabortka snekrpuuecknx |Co3maHue cXeMbl YCTPOMCTBA C 2 OIIK-4, ITIKC-1,
Y NIPUHIIMIHAIBHBIX CXEM C HCIIOJIE30BAHUEM COOCTBEHHBIX TIKC-3
HECKOJIbKUMHU JINCTAMU 6ubIMOoTEK
Hroro 2
4 PacueT BOJTHOBBIX Br16op tuma muorocnoitaoit BU 2 OIIK-4, IIKC-1,
COIPOTUBIICHUN ITPOBOJHUKOB |II€YaTHOW IIATHI IS [IKC-3
(umnenaHc) st KOHKPETHOI'O MPOU3BOACTBA U
MHOrociaoiHsix BU nedatHsIx |pacdeT NpOBOJIHUKOB C
miar KOHTPOJIEM BOJTHOBOTO
COINPOTUBIICHUS
Hroro 2
5 IIpoextupoBanue TpaccupoBKa NI€4aTHOM IIJIATHI C 2 OIIK-4, I[IKC-1,
MHOTOoCI0WHBIX BU meyaTHbIX |MCIIONIB30BAHUEM PACCYMTAHHBIX [IKC-3
IUIaT MO/ KOHKPETHBIN TEX apaMeTpOB NIPOBOJHUKOB U
IIPOLIECC C YYETOM IPaBUII paBUII
TPacCUpPOBKHU Htoro
Uroro 3a cemectp 8
Hroro 8

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMoTpeHo y4eOHBIM IITaHOM

5.5. KypcoBoii npoekT

ConepxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayIUTOPHOU pabOThl U (popMuUpyeMble KOMIETEHIUHU B
paMKax BBIIIOJIHEHHUSI KypCOBOTO MPOEKTa MpeJCTaBIEeHbI B Tabnuie 5.5.
Ta6muma 5.5 — CoaeprkaHne KOHTAKTHOW ayJTUTOPHOMN pabOThI U €€ TPYI0EMKOCTh
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ConeprxaHre KOHTaKTHOM ay TUTOPHOI paboThI TpynoemkocTs, 4 Popmnpyemsie
KOMIIETEHIIUH
1 cemecTp
KypcoBoii np. - KoHkpeTn3anus TEXHUYECKOT0 3a1aHus 2 OIIK-4
Kypcogoii np. - Pexomengaiuu o paspadoTke 4 OIIK-4
(YHKIIMOHAJILHOW CXEMbI YCTPOWCTBA
Kypcogoii nip. - PekomeHnatuu mo pa3paboTke 0710K-CXeMbl 4 OIIK-4
aJIroOpuTMa MpOrpamMmsl
KypcoBoit np. - Pekomenaanuu no pazpaboTke CXeMbl 4 OIIK-4
ANEKTPUUECKON TPUHLUUITHATBHON
Kypcogoii nip. - PekoMmenganuu 1o pa3paboTke MPUKIATHON 4 OIIK-4
IIPOrpPaMMbI
Uroro 3a cemectp 18
Hroro 18

[IpumepHas TemMaTHKa KypCOBBIX MPOEKTOB:

1.

o0

10.

11.

12.

13.

CrpoekTHpOBaTh MHOTOKAHAJbHYIO CHUCTEMY PETryJIMpOBaHHUsS TeMIepaTypbl B TEILIHIIE.
BxiirouaeT BoceMb JATUYMKOB TEMIIEpAaTyphl M HarpeBaTelieil. 3HaueHUE CTaOMIU3UPyeMOit
TeMneparypsl 3agaerca B guana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIIOB Ha
BKJIFOUCHHUE HArpeBaTesied — C MOMOIIbIO TUHEHKH CBeTOan010B. Ha 1mudpoBoe Tab10 BBIBECTH
TeMIiepatypy o0bekTa, HoMep KOTOpOro HaOpaH Ha MPOTPaMMHOM IepeKIIrouaTerie.

. CHpOGKTI/IpOBaTB U3MEPUTECIIb 4YaCTOThI CETH C TOYHOCTBIO JJO ACCATBIX I[OJ'ICf/i répua npu

BpEMEHU H3MepeHus He Ooliee oaHOM cexkyHabl. UHpopmanus nomkHa TyO0iaupoBaThcsa Ha
BHIHOCHOM Ta0JI0, CBSI3b C KOTOPBIM OCYHIECTBISIETCS C MOMOIIBIO TPEXIPOBOAHON JTUHUU
CBSI3H.

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

Y CTpolCTBO AOJKHO COXPaHSTh CBOIO pabOTOCIOCOOHOCTH MpH BBIKIIOUEHUU ceTu. llpu
Ha)XXaTUU KHOTKHU «3ampoc» Ha HU(PPOBbIE HHIUKATOPHI MOCJIEI0BATEILHO BHIBOASTCS HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ CUTHAJ « TpeBoray.

. CnpoeKkTupoBaTh YCTPONCTBO KOHTPOJISI HMHTEHCUBHOCTH JIBHXKEHHS uepe3 MocT. [lo 3ampocy

BHEIIHET0 YCTPOWCTBA BBIBOAUT HAa LU(POBbIE MHIMKATOPHI Yac MUK U KOJHUYECTBO
aBTOMOOWIIECH, MPOILIEIIINX Yepe3 MOCT B 3TOT dac.

. CpoexTupoBaTh YCTPOWCTBO YMNpaBJIeHHUS 3BOHKOM Ha 3aHATHUS. J(OJDKHO peann3oBaTh

PE€AIBbHYIO CETKY paCliuCaHus MIKOJBbHBIX 3BOHKOB, MHAWKAIIWIO TEKYIIETO BPEMCHU.

. CnpoeKTUpOBaTh YCTPOMCTBO sl U3MEPEHUSI MOTPEOIsIEMOil STIEKTPOIHEPTUHU B JIIOOOH CETH

noctostHHOTO ToKa (110 10 000 kBTu).
Pa3paboTtaTh 4acel 2JIEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.

. Paszpaborars nudgpoBoii aBTOMOOMIIbHBIN CIUOMETD (TPH IECATUYHBIX pa3psa).
. HacToTa UMITy;IbCOB Ha BBIXOJI€ TeHEepaTopa B reprax ot 1 10 99 nomxHa ObITh paBHA YUCITY HA

MpPOrpaMMHOM MepeKiouaTesie U 0To0paxkarbcsi Ha HUGPOBBIX UHAUKATOpAX. JIUTEnbHOCTH
umnyJsibcoB — 100 Mxkc.

CrpoekTupoBaTh U3MEPHUTENb YaCTOTHI BpalleHUs: poTopa ABurartess. Jlnana3oH usMepeHus
(100—10000 06/Mun). UMy abCHBIN AaTYMK BhIpadaThiBacT 96 UMITYILCOB 3a KaX bl 00OPOT.
Bpewmst u3mepenuss — He 6osiee Tpex 000poTOB poTopa.

Pa3paboraTpe 37€KTpOHHOE YCTPOWCTBO yIpaBiieHUs MHKyOaTopoM. TOYHOCTH 3alaHus U
crabunuzanuu temnepatypbel — 0,1 [1C. Yepe3 kaxaplii yac o0ecneYuTh M3MEHEHUE
MOJIOKEHHUS Aull nmyteM moBopora Ha 450]. IIpeaycmorpers HUPPOBYI HUHAUKALUIO
temneparypsl. s aHanoro-uudpoBoro mpeodpazoBaHHs CUTHaja MCIOJIb30BaTh METOJ
JIBYXTaKTHOTO MHTETPUPOBAHMUS.

CropoekTupoBaTh MHOTOKAHAJbHYIO CHCTEMY PEryJupOBaHHS TEeMIEpaTypbl B TEILIHILE.
BxiroyaeTr yeTbipe naTyuMka TeMIlepaTypbl W HarpeBaTelss. 3HaueHHUE CTAOMIU3UpyeMoil
TeMneparypsl 3agaerca B guanazone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIIOB HA
BKJIIOUEHHE HarpeBaTeseld ¢ MOMOIIbIO JUHEHKH cBeToaAnoAo0B. s aHanoro-uudppoBoro
peoOpa3oBaHus UCIOIB30BATh METO IBYXTaAKTHOIO HHTETPUPOBAHUSI.

Pa3zpaboTaTh 37€KTPOHHBIN TaliMEp ¢ MHIAUKAIIUEH B PEKUME OOPATHOTO cueTa yCTAaHOBJICHHOTO
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14.

15.

16.
17.

18.

19.

20.

21.
22.

23.
24.

BpPEMEHH B yacax W MUHYTax. B TeueHue 3aJaHHOrO BPEMEHHOI'0 OTpE3Ka JOJIKEH ObITh
BKJIIOUEH MCTIOJIHUTEIbHBIN 3IEMEHT (3apsiIHOE YCTPOHCTBO).

CopoexTupoBaTh YCTPOWCTBO KOHTPOJISI MHTEHCUBHOCTU JABM)KEHHS aBTOMOOuUIeil Mo
apTomaructpainu. Ha nudpoBsie UHAUKATOPHI BBIBOJUTCS TEKYylLIe€e BpeMs U KOJIHYECTBO
aBTOMOOWIIEH, IPOIIEIINX Yepe3 MarucTpalb ¢ Hauyaja CyTOK.

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

CrpoeKkTHpoBaTh IaXMaTHbIE 3JIEKTPOHHBIE Yachl AJIs OJIUL-TYpHHpA.

CrpoekTUpoBaTh YCTPOUCTBO YIIPABICHUA I'YJIKOM Ha 3aBoje. Jl0JKHO peain30BaTh pEeaibHYIO
CETKYy pacHucaHMs CMEH, O0€ICHHBIX MEPEPHIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CrnpoeKTUpOBaTh JIEKTPOHHBIE BeChbl. DUKCUPYIOT BEC M CTOUMOCTH pachacoBaHHON MOPIIMHU
MPOJYKTa.

CrpoeKkTUpOBaTh U3MEPUTENTh YaCTOTHI MyJIbca YeoBeka. Bpems namepenus — He 6onee 3
CEKYH/]I.

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

CrnpoeKkTHpoBaTh CYETYHK MOTPEOIAEMOI TETUIOBOM YHEPTHUH.

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

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

Pazpaborars cBeToop cO BpeMEHEM 3€JIEHOr0 CBETa, MPOMOPLHUOHATBHBIM UHTEHCUBHOCTH
JBUKEHHSI aBTOMOOUJIEH uepe3 MarucTpaib.

5.6. CamocTosiTesibHas padoTa

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tabnure 5.6.
Tabauia 5.6 — Buabsl caMoCTOSITeNbHOM paboThI, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETCHIIMH

Bunbr
Ha3zanwus pazngenos . | Tpynoemkocts, | dopMupyemsbie
S ——— CaMOCTOSITEJIbHOU u I DopMBI KOHTPOJIS
paboThI
1 cemecTp
1 TIporpamMMHBIi Hanmcanue oruera no 2 OIIK-4, [IKC-1 Kypcosoii
koMmIuiekc knacca EDA, |KypcoBOMy MpPOEKTY npoekt, OT4er no
npeIHa3HaYeHHbIN A5 KypCOBOMY
pa3paboTKu IPOEKTY
SJNICKTPUYECKUX CXEM U | BpINOJIHEHUE 8 OIIK-4, I[IKC-1 TBopueckoe
MEYaTHBIX ILIAT. TBOPUYECKOTO 3aJaHUS 3aJlaHue
IToaroroBka x 2 OIIK-4, IIKC-1 TectupoBanue
TECTUPOBAHUIO
Hroro 12
2 Pa3pabotka Hanucanue otuera no 2 OIIK-4, TIKC-1, KypcoBoii
OMOIMOTEK AIEMEHTOB U | KYPCOBOMY IPOEKTY IIKC-3 poekT, OTUer no
ux pyTOpUHTOB KYpCOBOMY
MIPOEKTY
IloaroroBka k 2 OIIK-4, I[IKC-1, | TectupoBanue
TECTUPOBAHUIO ITKC-3
Brinonnenue 8 OIIK-4, ITIKC-1, TBopueckoe
TBOPYECKOTO 3aJJaHUs ITIKC-3 3a/1aHHe
Hroro 12
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3 Pazpabotka Hanmcanue oryera no 2 OIIK-4, [IKC-1, Kypcosoii
ANEKTPUUECKUX U KYpPCOBOMY MPOEKTY [KC-3 poekT, OTueT 1o
MPUHIUITHATIBHBIX CXEM KypCOBOMY
C HECKOJIbKUMH JINCTAMU MIPOCKTY
IToaroroBka x 2 OIIK-4, IIKC-1, | TectupoBaHue
TECTUPOBAHUIO ITKC-3
Brimonnenue 8 OIIK-4, IIKC-1, TBopueckoe
TBOPYECKOTO 3aJaHUs ITKC-3 3a/1aHHe
Hroro 12
4 PacueTt BOJIHOBBIX Hanucanne otuera no 2 OIIK-4, TIKC-1, KypcoBoii
COINPOTHUBIICHUI KYpPCOBOMY MPOEKTY ITKC-3 npoekT, OT4eT no
MIPOBOHHUKOB KypCOBOMY
(ummenaHc) s MIPOCKTY
MHOTOCIOMHBIX BY IloaroroBka k 2 OIIK-4, I[IKC-1, | TectupoBanue
[IeYaTHBIX IIIaT TECTUPOBAHUIO ITKC-3
Brmonnenne 8 OIIK-4, IIKC-1, TBopueckoe
TBOPYECKOT'O 3aJ]aHUs ITKC-3 3aJlaHue
Hroro 12
5 IIpoextupoBanue Hanucanue oryera no 4 OIIK-4, [IKC-1, Kypcosoit
MHOrocioinsix BU KYpPCOBOMY IIPOEKTY ITKC-3 npoekt, OT4er no
MeYaTHBIX IUIAT MOJ KYpCOBOMY
KOHKPETHBIN TEX MIPOEKTY
Hnpornecc ¢ y4eToM IloaroroBka k 2 OIIK-4, I[IKC-1, | TectupoBanue
[IpaBUJI TpPaCCHUPOBKU TECTUPOBAHUIO [KC-3
Bremonnenue 8 OIIK-4, ITIKC-1, TBopueckoe
TBOPYECKOTO 3a1aHuUs [IKC-3 3aJaHue
Hroro 14
6 Knaccugukamus Hanucanue otuera no 8 OIIK-4, I[IKC-3 Kypcosoit
MHUKpPOIIPOLIECCOPOB, KYpPCOBOMY IPOCKTY poekT, OTueT 1o
BAapUAHTHI APXUTEKTYPBHI, KYpCOBOMY
o01as CTpykTypa u MIPOCKTY
IPUHIIAIIBI ITonroroBka K 2 OIIK-4, IIKC-3 TectupoBanue
(yHKIMOHNPOBAHHSL TECTUPOBAHUIO
YCTPOMCTB U CUCTEM Hroro 10
7 KoMnuiisiTopsl 1 Hanucanne otuera no 8 OIIK-4, I[IKC-3 KypcoBoii
CUMYJISITOPBI, PUHIIUIIBI | KYPCOBOMY ITPOEKTY poekT, OTueT 1o
OTJIAJIKH U TTOUCKA KYpCOBOMY
1117 (T IPOCKTY
ITonroroBka K 2 OIIK-4, IIKC-3 TectupoBanue
TECTUPOBAHUIO
Hroro 10
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8 [TonkitoueHue u Hanmcanue oryera no 8 OIIK-4, I[IKC-3 Kypcosoii
yIpaBjieHUE KYPCOBOMY IIPOCKTY poekT, OTueT 1o
nepudepuiHbBIMH KYpCOBOMY
YCTPOHCTBaMU C IIPOCKTY
MHUKPOKOHTPOJIIEpA Brimonnenue 8 OIIK-4, IIKC-3 TBopueckoe
(DaTYMKU U3MEPEHUS] TBOPYECKOTO 3aJaHUS 3aJIaHUE
(U3MYECKHUX BEMYHH,  ([]onroToBKa K 2 OIIK-4, IIKC-3 | TectupoBaHue
ABUTATCIIH, TECTUPOBAHUIO
BBIKJTFOYATEIIH) roro 18
Hroro 3a cemectp 100
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Hroro 136

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.

Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB
3aHATHI

Bunbl yueOHOI e TenbHOCTH
dopmupyembie
Jlek. | Tlpak. | Kypc. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIIUU
3aH. 3aH. mp. pao.

OIIK-4 + + + + |Otuer no kypcoBomy npoekry, Kypcosoii
npoekt, TectupoBanue, Jk3ameH, TBopueckoe
3a/laHue

ITKC-1 + + + +  |Otuer no kypcoBomy Ipoekrty, Kypcosoii
npoekt, TectupoBanue, Jx3ameH, TBopueckoe
3a/1aHue

[TKC-3 + + + +  |Otyet o KypcoBoMy poekty, KypcoBoi
npoekt, TectupoBanue, IKk3aMeH, TBopUecKoe
3aJjaHue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onileHkH U1t POpPM KOHTPOIIS IPECTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bambHbIE OLIEHKH

N . | MakcuMamnbHbIN 6ast
MakcumanbHbIN MakcumanbHbII
3a MePHOJ MEKIY Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-yro KT ¢ OaJut 3a mepuo.
2KT u Ha xoHeEI CEeMECTp
Hayaja ceMecTpa Mexay 1KT u 2KT
cemecTpa
1 cemecTp
TectupoBaHue 5 5 15
TBopueckoe 3a1anue 15 15 25 55
DK3amMeH 30
Htoro makcumyM 3a 20 20 30 100
nepuo.
Hapacratomum utorom 20 40 70 100
BbanbHble OLIEHKH JUIsl KypCOBOI'O IPOEKTa MpeicTaBieHbl B Tadauie 6.1.1.
13
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Tabmmma 6.1.1 — bayutbHBIE OLIEHKHU AJ11 KYpCOBOTO ITPOEKTA

. . | MakcumasibHbIN Oaut
MakcuManbHbII MaxkcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-y1o0 KT ¢ 0aJw 3a nepuos
2KT u Ha xoHel CEMECTP
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
1 cemecTp
Ot4er o KypcoBoMy 30 30 40 100
IIPOEKTY
Htoro makcumyM 3a 30 30 40 100
epUoL
Hapacratomum ntorom 30 60 100 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Tab6mmia 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymMbl OamioB Ha naty TK

Ot 60% 10 69% oT MmakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0auIOB B TPAJIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HEeyJOBJIETBOPUTENBHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUILINHBI
7.1. OcHoBHAas1 IMTEpaTypa

1. B. 4. XapToB. MuKpOIpOILIECCOPHBIE CHCTEMBI: yueOHOE TTocoOue i By30B - M. : AKkajemus,
2010. - 352 c. : un. - (Beicmiee npodeccrnonanpHoe oopazoBanue. HGopmMaTrKka U BRIYUCIUTEIbHAS
TeXHHKA). - bubmmorp.: c. 347-348. - ISBN 9785-7695-7028-5 (nanuuue B 6ubauorexke TYCVYP - 16
9K3.).

2. Altium designer. Solidworks [TekcT] : yuebHOE mocobue mo nmpakTudeckuM 3ansatusm / 1. B.
Ozepkun ; Muno6praayku Poccun (M.), ToMckuii rocyapcTBEHHBINH YHUBEPCUTET CUCTEM YIIPABICHUS U
pamnosnexktpoHukn (Tomck). - Tomck : U3n-Bo TYCVYPa, 2017. - 280 ¢ : puc., Tabmn. s1. ont. nuck (CD-
ROM). - bubauorp.: c. 275-276. - ISBN 978-5-86889-764-1 (nanuuue B 6unbmuotexke TYCVYP - 10 5k3.).

3. Jlomatkun, Anekcannp BuktopoBuu. [IpoexkTupoBaHue mevaTHBIX miaT B cucteMe Altium
Designer [DnekTpoHHBIN pecypc] : ydeOHOe mocoOue il MpakTudeckux 3anatuii / A. B. JlomatkuH ;
pen., xynox. . A. MoBuaH. - 2-e u31., UCIIp. U JI0M. - DIEKTPOH. TeKcToBbIE naH. - M. : [IMK Ilpecc,
2017. - on-line : uB. um., puc., Tabdiu. - bubmmorp.: ¢. 16. - ISBN 978-5-97060-509-7 : b. 1. [DneKTpoHHBIHA
pecypc]: — Pexxum moctymna: https://e.lanbook.com/reader/book/97334/#2.
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7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. PoxpaectBenckuit JI.A. MuKpomponeccopHble YCTPOICTBA B cUCTEMaX yIpaBieHHs: YueOHoe
nocobue. — Tomck: ToMCKUIT MEXBY30BCKUI LIEHTP AUCTAHIIMOHHOTO oOpazoBanus, 2003. — 130 c.
(mammune B 6ubnuoreke TYCVYP - 96 3k3.).

2. PycanoB B.B., llleBeneB M.}O. MukponpoleccopHble yCTpOHCTBAa U cUCTEMBI: PyKOBOACTBO K
BBITIOJIHEHHUIO JTA0OPATOPHBIX PabOT IS CTYIEHTOB CrielnaibHOCTH «[IpOMBIIIIEHHAS DIIEKTPOHUKAY. —
Tomck: TYCVYP, 2012. — 23 c¢. [DnektpoHHBd pecypc]: — Pexum npocrtryna:
http://edu.tusur.ru/training/publications/865.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. Ko6pun lO. I1. Co3ganue snektpudeckux cxeM rpadudeckum pegakropom P-CAD Schematic:
Metoauyeckue ykazaHus K jabopaTopHoil pabote nmo aucuumiauie «MHpopManroHHble TEXHOJIOTUH
npoektupoBanus POCy». — 2012. 46 c. (1 MpakTUUECKUX 3aHATUN) [DIEKTPOHHBIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/training/publications/2608.

2. Pycanos B.B., lllesener M.IO. MukponporeccopHbie yCTpOWCTBA U CUCTEMBI: PyKOBOJICTBO K
OpTraHu3aIuy caMoCTOsITeNbHOW paboThl. — Tomck: TomMckuii ToCcy1apCTBEHHBIN YHUBEPCUTET CUCTEM
yhnpaBjieHHUsA U paauodinekTpoHuku, 2012. — 91 ¢ [DnekTpoHHbIN pecypc]: — Pexum nocryna:
http://edu.tusur.ru/training/publications/866.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIM/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOTHl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBbS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

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

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MatepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9€OHOH TPy, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMI
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

JlabopaTopusi MUKpPOMPOIECCOPHBIX ycTpoiicTB u cucteMm / Jlabopatopus I'TIO: yueOHas
ayauTOpHUs JJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpHUs s MPOBEACHUS
3aHATHI Ja00paTOPHOrO TUMA, yueOHas ayAUTOpHUs ISl MPOBEACHUS 3aHSATHH CEMHHAPCKOrO THUIIA,
MOMEIIEHHUE JIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypCcoBBIX pador); 634034, Tomckas
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obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.
Onucanue uMeroLerocs 000pya0BaHus:
- JJaboparopusie MmakeTs (10 1mT.);
- Muxponporneccopubiit Moayab «SDK-1.1» (8 mit.);
- Octmmtorpadsr (12 mir.);
- I'enepatop curnanos ['3-54 (2 mr.);
- Komnerorep Intel(R) Core (TM)2 CPU (12 mit.);
- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoe o0ecreyenne 1JIs KypcoBOro nNpoeKTa

JlaGopaTopusi MUKpPOIPOIECCOPHBIX YyCTpoHcTB u cucteMm / Jlabopatopus I'TIO: yueOnas
ayAUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOIr'o THUIA, ydeOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUN 71a00paTOPHOrO TUMA, yueOHas ayAUTOpHUsS IJIs NMPOBEACHUS 3aHATHI CEMUHApCKOrO THUIA,
MOMEIIEHHUE JIJIi 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 mr.);

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

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

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

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHelHuaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.
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[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHo nHGOpMaIMU B JOCTYHHBIX opMax, MOOMIBHON CUCTEMBI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
1 TIporpaMMHBIN KOMILUIEKC OIIK-4, [IKC-1  |OTtuer no [IpuMmepHBIil nepeyeHb
kiacca EDA, nmpeanazHaueHHbIN KypCOBOMY TEMaTUK KyPCOBBIX IIPOEKTOB
JUTsl pa3pabOTKU AJIEKTPUUECKUX IIPOEKTY
CXEM M IICHAaTHBIX ILIAT. TectupoBanue [IpumepHbIil nEepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH IIepeuyeHs sK3aMEHAMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIil nepeyeHs TeM
3aJlaHNe JUUIS TBOPYECKUX 3aJaHHUI
2 Pa3zpaboTka 6MbIHOTEK OIIK-4, I[IKC-1, [Otuer no [IpumepHBIii nepedeHb
sneMeHToB 1 ux ¢pyrnpunro  |[[IKC-3 KypCOBOMY TEMATHK KyPCOBBIX IIPOEKTOB
IIPOEKTY
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIii IEpeyeHs TeM
3a/laHue JUIsl TBOPUYECKUX 3aJaHUN
3 Pazpabotka snekrpuueckux u |OIIK-4, IIKC-1, |Otyer no [IpumepHBIil nepeyeHb
IPUHLIUIIAATIBHBIX CXEM C [IKC-3 KypCOBOMY TEMATHK KyPCOBBIX IIPOEKTOB
HECKOJIbKMMHU JINCTAMH IIPOEKTY
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIii IepeyeHs TeM
3aJlaHue JUIS TBOPYECKUX 3aJaHHUI
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4 PacueT BOJIHOBBIX OIIK-4, [IKC-1, |Otuer no [IpumepHBIil nepeyeHb
conpotusiieHui npoBogHukoB |ITKC-3 KypCOBOMY TEMAaTUK KyPCOBBIX [IPOEKTOB
(uMIenaHc) 11si MHOTOCJIOMHBIX IIPOEKTY
BY nmeuatHbIx miar TecTupopanue [TpuMepHSIil TepedeHs
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIii IepeyeHs TeM
3a7jaHue JUISl TBOPYECKUX 3aJIaHUN
5 IIpoexTupoBanue OIIK-4, ITIKC-1, [Ortuer no [IpuMepHBIii TEpeUeHb
MHorocioHeix BY nevarneix  |I[IKC-3 KYpCOBOMY TEMaTUK KyPCOBBIX MPOEKTOB
I1aT NOJ KOHKPETHBIN TeX MIPOEKTY
[poLece € y4eTOM IpaBUI TectupoBanue IIpuMepHBIil IepeyeHb
TPpaCCUPOBKH TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIi IEpedYeHb TEM
3a/laHue JUTSl TBOPYECKUX 33JIaHUN
6 Knaccudukanus OIIK-4, I[IKC-3 |OTtuer no [IpumepHsIil nEpeUYEHb
MHUKpPOIIPOLIECCOPOB, BAPHUAHTHI KypCOBOMY TEMATHUK KyPCOBBIX IPOEKTOB
ApXUTEKTYpHI, 00I11ast CTPYKTYpa IIPOEKTY
Y NIPUHIUIIBI TectupoBanue [IpumepHBIil nepeueHb
(GYHKITMOHUPOBAHHUSI YCTPOUCTB TECTOBLIX 3aaHUI
1 CHCTEM DK3aMeH I[lepeyeHn dK3aMEHAMOHHbIX
BOITPOCOB
7 Komnunsitopst 1 cumystopsl, | OIIK-4, ITIKC-3  |Otuer no [IpuMepHBIil nepeyeHb
MPUHIUIIBI OTIAKU U TIOMCKA KYpPCOBOMY TEMaTHK KypCOBBIX IPOEKTOB
OIMOOoK IPOCKTY
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
8 [Noaxmrouenue u ynpasienue |OIIK-4, [IKC-3 |[Otyet no [IpumepHsIil nEpeyeHb
nepudepuiHbBIMH KYPCOBOMY TEMAaTHUK KyPCOBBIX MIPOEKTOB
YCTPOWCTBaMU C IIPOCKTY
MHKPOKOHTpOJIIepa (1aTIMKH TectupoBanue [IpuMepHBIii TIEpedeHb
U3MEpEHUs PU3MIECKIX TECTOBBIX 3aJlaHUI
BCJIMIHH, TBUTATCIIH, DK3aMeH I[lepeyeHn dK3aMEHAMOHHbIX
BBIKJTFOYATEIIH) BOTPOCOB
TBopueckoe [IpumepHbIil nEpeYeHb TEM
3aJjaHue JUISl TBOPYECKUX 3aJIaHUN

[xana oneHku cCHOPMUPOBAHHOCTHU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBKa TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh | BIIQJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. ITporpammarop JTAG nmo3sonser:
_ Tonbko mporpaMMHpPOBaTh MUKPOKOHTPOJLIED
IIporpaMMupoOBaTh U NPOBOIUTE OTJIAJKY
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: Hcnonb30Bath napaaienbHOE BHICOKOBOJIBTHOE TPOrPaMMHUPOBAHKE
TonbKko MpocMaTpuBaTh BHYTPEHHE COACPKUMOE perucTpoB MK
2. Yro peanusyeT BO3MOXKHOCTU BO3BPATa U3 INOANPOrPaAMMBI K OCHOBHOM IPOrpaMMe:
_ IIpepriBanus
_ Crex
_ IIporpaMMHBIi cYETYHK
Taiimep
3. Crex B MUKPOKOHTPOJIIEPE PAOOTACT 11O MPUHIUILY:
_ TIOCJIETHUM TIPUILEN — MEPBBIN YIIIEN
_ TIEPBbIH NPUILET — MOCTAEIHUN YIIIENT
_ TIEPBbIM NPUIIET — MEPBIM yIIe
MOCTEHUAN MPHUILIEST — MOCJICIHUHN yIIIel
4. Jlupextnsa .include:
_ IPUCBAMBAET CUMBOJIbHOMY HMEHH HEKOTOPOE YHMCIIOBOE 3HAYCHHUE
_ yKasbIBaeT acceMOIepy MECTO OKOHYaHMs (aiijia HCXOJHOTO TEKCTa
_ TIOJCTaBJISET TEKCTOBBIN (haiiyl B TO MECTO MPOTrPAaMMBI, I/I¢ IPOMCXOIUT €€ YIIOTpeOICHNE
3aMKChIBAET MEPEMEHHYIO
5. Kakas komaHJa ©MeeT OONBIINN MPUOPUTET BBl BHIMOJIHUTCS mepBoit «IlooutHOE U(&)» nmrbo
_«ITobuTHOE UIIH(|)»:
_ Ilo6burnoe (&)
_ Tlo6urnoe MJIN(])
_ OauHaKOBBIM IPUOPHUTET
Her BepHoro oreera
6. Kakue xomMaHIIpl UMEIOT OOJBIIUN MPUOPUTET U Bl BBHIMOJHATCS nepBbiMU «IloOuTHOE
_orpunanue (~) ¢ Jlormaeckum orpunianueM (!)» oo «Ymuoxenue (*) ¢ lenennem (/)»:
_ Ymuoxenue (*) ¢ lenenuem (/)
_ Iloburnoe orpunanmue (~) ¢ Jlornueckum orpunanuem (!)
_ OauHaKOBBIM IPUOPHUTET
Her BepHoro oteeta
7. Uto mpou3oieT B MUKPOKOHTPOJIIEPE, €CII B Pe3yJIbTaTe BHIOJIHEHUS ONEpalii MpoUu30IIes
_BBIXOJ] 32 TPaHMIIBI OaiiTa, HAIpUMED, IPH YMHOKEHUH JINOO CIIOKCHUH?
_ Ycranosurcs ¢uar nepenoca (C) B perucTpe COCTOSHUS
_ Ycranosurcs (uar oTpuLaTeNnbHOro 3HaueHus (N) B perucTpe COCTOSHUS
_ Copocurces daar norerpaanoro nepenoca (H) B peructpe cocrosnus
[IpounzoitaeT 3aBucanrie MUKpOKOHTpPOJIIEpA
8. Uro mpousonzer ¢ nepeMenHoi X B komanae X%=Y?
_ 3anMuIercs mpoueHT oT Y
_ 3anmumiercs norunyeckoe M
_ 3anuimercs OCTaToK OT JeJICHUsS
3anuieTcs 1enas 4acThb OT JeJICHUs
9. Urto Oyaet 3anucano B nmepeMeHHoi X mocie aenenus X = 5/2, ecau X 1enoe 0€33HaKOBOE
_49HUCII0
25
1
2
4
10. Yo 6yzer 3anucano B nepemeHHoi C nocine Beimonnenus onepanuu C = ((5 << 3)>>1)
~ 0x03
_0x14
~ 0x20
0x00
11. Yto Oyaet 3anucano B nepeMennor C nocie BoimoHeHus onepamuu C = (1 << 6) | (1 << 3) | (1
~<<1), eciu B C 6BLIO 3a1IMCAHO YMCIIO 7.
~ 0b000100101
_ 0x74
74
0
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12. Yo Oyner 3anucano B nepemerHoit PORTC mocne Bemonnenus oneparuu PORTC |= (1 << 2) |
(1 <<3), ecnmn B PORTC 01510 3ancaHo 9mcino 7.
~0b00001111
~0b00011111
~0b00001011
0b00000000
13. Yo Oyner 3anucano B nepemeHHot PORTA mocne Bemonnenust onepanuu PORTA &=~ (1 <<
5)|(1<<1), ecnn 8 PORTA 65110 3an1CaHO 9nCIIO 7.
~0b00010110
~0b00000101
~0b00101101
0b00000000
14. Yto Oyzet 3anmcano B mepemenHoi C mociie BeimoaHeHus onepanuu char stroka[6]="Hello"; C
= stroka[1];
_ ACSII xox OykBBI «e»
~ 0x0e
~ 0b00000101
VHV
15. Kaxko# nmopsaok cieoBaHusi 00bABICHUN B CTPYKTYPE IPOrpaMMbl Ha si3bike Cu ?
# include , [IpepriBanus { }, @ynuxiuu { }, OObsBICHHE II100ATBHBIX TIEPEMEHHBIX, int main()

e

# include , O6bsBIeHNE TI00aTBHBIX TIEpeMEHHBIX, int main() { }, [IpepeBanus { }, ®yHuKIUN

A

# include , O6bsBeHME TI00aMBHBIX IEpeMeHHbIX, OyHuKIMY { }, [IpepriBanus { }, int main()
i)
" IlpepoiBanust { }, ®ynukuun { }, O6bsBICHHE [TT0O0AIBHBIX TepeMEHHBIX, int main() { }, #
include ,
16. YxaxuTe 3anucCh, IPU HANIMCAHUU KOTOPOM MPOM30MIET N3MEHEHUE nepeMenHon C
/I C=0x8A
~C=0x8A//
[ C=0x8A*/
A=C
17. Vkaxwure ycnoBue He O6ECKOHEUHOIO IUKJIa
_ while(5) {i++}
_ for(;;){i++}
_ while(1) {it++}
if(1)
18. 3amaum KomnmaATOpA:
Tpancasnus nporpamMMbl, COCTAaBJICHHONW HAa HMCXOJHOM SI3bIKE€ BBICOKOTO YpPOBHS, B
_DKBHBAJICHTHYIO IIPOrpaMMy Ha HHM3KOYPOBHEBOM SI3BIKE
Tpancnauus u oTJIajika IPOrpaMMbl, COCTABIEHHON Ha UCXOJHOM SI3bIKE BBICOKOT'O YPOBHS, B
_DKBHBAJICHTHYIO IPOrpaMMy Ha HU3KOYPOBHEBOM f3BIKE
[IpoBepka mporpaMmbl, COCTaBJICHHONH Ha HCXOJHOM f3bIKE€ BBICOKOTO YPOBHS, B
_DKBHBAJICHTHYIO IIPOIpaMMy Ha HHM3KOYPOBHEBOM SI3BIKE
Tonpko mporpaMmMupoBaHUuE MUKPOKOHTpPOJIEpA
19. Yo 6yzet BeicTaBaeHO Ha mopTy B atmega 16 npu 3anucu PORTB = dig[0]?
_ 3HaveHMe yKaszarels, 3anucanHoe B maccuse dig, mo Homepy 0
_ 3HaveHMe yMCIa, 3aMcaHHoe B MaccuBe dig, mo Homepy 0
_ 3HayeHue MaccuBa
[Topt Oyaet ycranosinen B 0 (GND).
20. Yro npownsoiinet npu BeimoaHeHun komanasl PORTB |= (1<<PORTBO0) B atmega 16
_ Ha BeiBoie PORTBO nosiBuTCS HanpsHKeHUE MUTaHUA MUKPOKOHTPOJLIEPa
_ Ha mopry PORTB ycTaHOBHTCS BBICOKOE COCTOSTHHE («EANHHLAY)
_ BeiBon PORTBO Oyner HacTpoeH Ha BBIXO
BriBong PORTBO Oyner HacTpoeH Ha BXO.
21. Yro npousoiiaer npu BeimonHenuu komanael UDR = PINB B atmega 16
[Tpouzoitaet HacTpoiika ckopoct UART nepenatunka
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" CYnTaHHbIE 3HAYEHHS C BOCHMH HOXKEK nopTta B JBOMYHOM Bujae OyayT 3anucanbl B UART
_Oydep
_ Taxasg xomaHJa HE TIOAACPKUBACTCS
CpaBHEHHE IEPEMEHHBIX
22. Yrto npousoiiaeT npu BoinoaHeHUH koMaH bl TCCR2B = (1<<CS12) | (0<<CS11) | (1 << CS10)
_Batmega 16
_ Komanna nognepxusaercs ToabK0 Taiimepom 1
[IpounsoitaeT HacTpolika AenuTens Taiimepa B 1024, 4To mpuBEAET K YCKOPEHUIO cueTa TaiMepa
B 1024 pasza
[Ipousoitner HacTpoiika aenutens taimepa B 1024, uyTo mpuBedeT K 3aMEIJIECHHUIO CUETa
_Taiimepa B 1024 pasza
Cuuraercs 3HaUEHUE Talimepa
23. Yro npounsoiinet npu eimoaHenun komanasl if(TIFR & (1<<TOV1)) B atmega 16
_ IIpousoiiner BbI30B IPEPHIBAHUS
_ IIposepka ¢uara npepeiBaHus TaiiMepa
_ IIpowmsoiiner copoc (aara npepriBanus Takimepa 1
VYcraHoBka (uiara npepbIBaHus
24. Yro npounsoiiner npu BeinoaHenun komanasl TIMSK |= (1<<TOIEO) B atmega 16
_ Paspemenue npepeiBanus, Korjaa TaiMep J0CUUTaeT 10 256
_ Paspemenue npepriBanus, Korjaa TaiMep 10cuuTaeT 10 65536
_ Paspemenue npepriBanys 110 COBIAACHUIO C YPOBHEM 255
3anpenieHrue npepbIBaHus
25. Yro npousoiiger npu BemonHeHnu komanasl UCSRB = 0x08 B atmega 16
_ IIpousoiiner paspenienue npuema u nepeaadu ganabix B UART monyne
_ Cpasy BBI30BETCS ITPEPHIBAHKE OT IPHEMONIEPEATINKA
[Ipu Hanuuuu ganHbIX B Oydepe npuema / nepenaun UDR HauHeTcs ux mepenada corjiacHO
_HACTpOMKaM
CpaBHEHHE IEPEMEHHBIX
26. Kakas komaH1a MO3BOJISIET 3aJIepKaTh JalbHEUIIIEE BBIMOJHEHUE KOMAaH MUKPOIPOTrPaMMBlI,
_moka He OyayT otrpasiensl Bee qannbie B UART B atmega 16
_If( ((UCSRA & (1<<RXC()) )
_ while (!(UCSRA & (1<<RXC)))
_ while (!( UCSRA & (1<<UDRE)) )
while ( !( UCSRA | (1<<UDRE)) )
27. Yto yBENIMYUT OTHOCUTEIBHOE BpEeMs May3bl MEXAYy NepejadyaMy JJsi CUHXPOHU3ALUU
_nepenaBaeMbix 1aHHbIX B UART B atmega 16
_ bur USBS B peructpe UCSRC
_ baiitel UBRRL 1 UBRRH, 3aganus ckopoctu
but UPM1 u UPMO, onpexaenstomue GyHKIHOHUPOBAHUE CXEM KOHTPOJIS B (POPMHUPOBAHUS
_YETHOCTH
Peructp UCSRC
28. Kakwue nactpoiiku moaynst ALIIT mo3BossaT onudpoBaTh BXOJHOM CUTHAI aMILTATYA0M 110 2,56B
_TIpY OTCYTCTBMHM HanpsbkeHus Ha Hokke AREF B atmega 16
~ ADMUX &= ~ (1<<REFS1)|(1<<REFS0)
_ ADMUX |= (1<<REFS1)|(1<<REFS0)
~ ADMUX = 0x00 | (1<<REFSO0)
ADMUX &=~ (1<<REFS1)
29. Kakoe umucno HyxHO 3amucaTh B HacTpoiku AIIIl mpeoOpa3oBarens, 4ToOBI U3MEPSEMBbIH
_curzai 01 pasHocTeIO HAa HOXKKax ADC1 u ADCO u 6611 ycunen B 10 pa3 B atmega 16
_ ADMUX = 0x09
~ ADMUX = 0x00|(1<< ADCO0)| (1<< ADC1)
_ ADCSRA = 0xCD
ADMUX =10
30. YcranoBka kakoro 6uta mo3BoJisieT HacTpouTh ALl Ha aBTOMaTHUYECKHIi Mepe3amnyck mocie
_OKOHYaHMs OLM(POBKH B atmega 16
_~ ADMUX [= (1<< ADEN)
ADMUX |= (1<< ADEN)
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26.

27.

28.

ADMUX |= (1<< ADATE)
ADMUX &= (1<< ADATE)

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. TexHomOrnm M3roTOBJICHNE MHOTOCJIOMHBIX ITEUAaTHRIX TIAT
. I/IMHeIlaHC eIy, COMPOTHUBJIICHUC, COTJIACOBAHUC NJIMHHBIX JIMHUH.

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

OcHOBBI 1 0COOCHHOCTH sA3bIKa IporpammupoBanus AT-komann (uHTEpdeiic, puznueckuii,
JIOTUYECKHUI YPOBEHB)

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

Apudmernueckue onepanuu B Cu. Onucanue, mpuMepbl, 0COOEHHOCTH

Omneparopsl cpaBHeHus. Onucanue, IPUMEPbI, 0COOCHHOCTH

Jlornueckue oneparuu. Onucanue, IpuMepbl, 0COOEHHOCTH

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

while(){}; Onucanue, mpuMeps!, 0COOEHHOCTH

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

switch(){};Onucanue, mpuMeps!, 0COOEHHOCTH

Crpykrypa nporpaMmmsl Ha si3plke Cu

HauOonee yacTo ucmonb3yeMble TUIIBI JaHHBIX. Pa3MepHOCTb, IPUMEpHI.

IIpumep maccusa. [Ipumep mMaTpuLbL.

Onwucanue QyHKIUI-00paObOTUYNKOB MPEephIBAHUI

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

Jana xiaBuatypa ¢ 8 KHOINKaMH, MOJKJIIOYEHHBIMU HampsAMylo K mopty A. Hamwucats
Ipolelypy onpoca ¢ mporpaMMHON GuibTpanueil 1pede3ra KOHTAaKTOB, BO3BpAILAIOIIast CTAaTyC
kHoMoK (return KeyStatus).

Hanucath (yHKIUIO, MOTYYalONIylo IBOMYHOE YMCIIO Ha BXOJ M Bo3Bpamiatomas (return Led)
HEO0OXOMUMBIN KOJI CEMHCETMEHTHOTO MHIUKATOpA AT 0ToOpaxkeHus yucia. [IpeodpasoBanue
gucen ot 0-9.

Jan maccus unsigned char X[] = “A,I,E,F,L,0”, npencrasmnsrommii co6oit ASCII ko 6ykBs.
BriBecTu OykBBI Ha 6 pas3psAHBIA CerMeHTHBIH MHAMKATOp. [loakioueHne MHAMKATOpa K
MHUKPOKOHTPOJUIEPY MPOU3BOJIbHOE. MOJEeNb M TUIl CEMUCETMEHTHOTO UHIMKATOPA JII00OM.

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

Hanucate QpyHKIHIO, TOICYUTHIBAIONIYIO CpeHEE KBaIPATUYHOE 11eJI0T0 MaccuBa unsigned int
X[128] . IlpenBapurenbHO OOBSIBUB M, TPU HEOOXOANMMOCTH, HHUIIUATHU3UPOBAB TIEPEMCHHBIC.
MaccuB npeacTaBiiser nojydyeHHble 3HaueHus ¢ 16 paspsanoi ALIIL

Hanucate nponeaypy npeoOpa3oBaHusi KBaJpaTHOM MaTpHIIbl B MacCUB. 3ajaHa MaTpuua A
pa3MepHOCTHIO n*m. 3anucarh BCe 3JIEMEHTHI MaTPHIIBI B OJHOMEPHBIN MaccuB B moctpouHo,
HauMHas ¢ KoHIa. [lepemenHHbIe int

Hanucate nponeaypy npeoOpa3oBaHusi KBaJpaTHOM MaTpHIIbl B MacCUB. 3ajaHa MaTtpuua A
pa3MepHOCThIO N*m. 3anucaTh BCe MJIEMEHTHI MaTPHIIBI B OAHOMEPHBINH MaccuB B 1o cronbmam,
HauMHas ¢ KoHIa. [lepemenHHbIe int

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

Pe3ynbraThl ol pOBKU pa3HbIX HANpPSXKEHUH MpeICTaBICHBI B BHUJIE MAaTpulbl 5x3 (5
HaIpsKEHUHM 1o 3 3aMepa y Kaka0ro). YKas3aTb B OJHOMEPHOM OTIEIbHOM MaccuBe MAX,
MaKCHUMaJIbHOE 3HaU€HHME Ka)XJ0ro HaNpsKeHus, a B MaccuBe MIN MuHMMalibHOE. 3HAUYEHHUS C
ALII npencraBieHsl B «ChIpOM» HEOOpaOOTaHHOM BHJIE.

Hanucarps ¢pyHKuuio, pa3OuBaronlyo §-3HayHOE YUCIIO HA OTJEIbHbIC 3HAKU U 3alUCATh B
maccuB. Hampumep, uucio K = 87654321 = > npeobpasyem B maccuB, y kotoporo X[0]=8,

CornacosaHa Ha noptane N2 61071 23



29.

30.

31.

32.

N —

kW

4,

X[1]=7, X[2]=6... X[7]=1. [Ipennonaras ucrnoab30BaTh PyHKIIMIO s BEIBOJA HA S83HAYHBIN
CEMHUCETMEHTHBINA OUCILIEN YUCEI.

Hanucate pynkiuro, npuanmaronyto Ha Bxoa ASCII kox nudp u Bo3Bpamaromniyto (return
Znak) ASCII xox crnenmailbHBIX CUMBOJIOB. IIpeamonaras mcnonbp3oBaTh (GYHKIHIO IS
npeoOpaszoBaHus U BbIBOJa HH(popManuu B rpaduueckux LCD unankaropax. Maccus unsigned
char Chisla[] = {*17, “27, “37, “4” “5”,“6”, “7, “8”,“9” , “0”}, Maccus unsigned char Znak{]
= {“I”,“@”, “#”, “§7, “%”, N7, &, K (7, )7} Tpumep: «1» => |

Hanucate ¢yHKkIuI0, KOTOpas J0JKHA 100aBiATh K MaccuBy K (mpencrasisiomemMy 4ucio,
paszburtoe Ha otnenbHbIe 3HaKH), cipaBa ASCII kox mudper 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 nepemennyro unsigned char BUF. OGHoBneHne
naHHbIx B nepemenHoit BUF nmpoucxoaut ¢ ycranosnenuem diara unsigned char FLAG. Ecnou
B noceuike BcTpeuaeTcsa yncio 0xCO (END), To co ciemayromiero yncia HaYWHATh 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 konmupoBaHuu BcTpetutces ynucio 0xCO (END) zamenuts ero npyms uuciamu (0xDB,
0xDC). Ecnmu npu xonupoBanuu Bcrpetutcs uncio ESC (0xDB) — uucnamu (0xDB, 0xDD).
(Peanmuzanus npotokona oomena SLIP) IIpumep: BUF[64] = {0xAA, 0xBB, 0xCO0, 0xCC ...}
=> DATA[256]= {0xAA, 0xBB, 0xDB, 0xDC, 0xCC ...

9.1.3. IIpuMepHBIii NepevYeHb BONMPOCOB /sl 3allIUThI KYPCOBOI'0 MPOEKTAa

. OCHOBHBIE BapUaHTBl APXUTEKTYPBI U CTPYKTYPbI CIOKHBIX YCTPONUCTB

Knaccudpukanuss COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(YHKIMOHATBHOMY MTPU3HAKY

O01ee onucanue Mporecca NPOSKTUPOBAHUS MOYIIBHBIX CUCTEM

Knaccugukarus MeToIuk NpoeKTUPOBAHUS IIEKTPOHHBIX CXEM

Ob6nacTv NPUMEHEHHUs CIIELUANIN3UPOBAHHBIX HHTETPAIBHBIX CXEM

Knaccudpukanus COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(YHKIMOHATBHOMY MTPU3HAKY

Ob1ee onucanue Mporecca NPOSKTUPOBAHUS MOYIIBHBIX CUCTEM

. Knaccudukanus MeToauk mpoeKTUPOBAHUS IIEKTPOHHBIX CXEM

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

Apudmernueckre 1 JOTHUECKUE ONepaIiu
Omneparopbl cpaBHEHUS

X010BbIE KOHCTPYKLIUH

CrpykTypa nporpamMmmsl

OO0BbsiBICHNE IEPEMEHHBIX

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX IIPOEKTOB

. CIpoeKTUpOoBaTh MHOTOKAHAJIBHYIO CHUCTEMY PETYJIMPOBAaHUSA TEeMIEpaTyphl B TEIUIULE.

BxiirouaeT BoceMb JATUYMKOB TEMIIEpAaTyphl M HarpeBaTelieil. 3HaUueHUE CTaOMIU3UPyeMOit
Temneparypsl 3agaerca B guana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJTFOUCHHUE HArpeBaTesie — C MOMOIIBbIO TUHEHKH CBeTOAMO0B. Ha 1mudpoBoe Tad10 BRIBECTH
TeMIeparypy o0beKTa, HOMEp KOTOpOro HadpaH Ha MPOrpaMMHOM IepeKIoYaTere.

. CipoeKkTUpOBaTh U3MEPUTEIb YaCTOTHl CETU C TOYHOCTBHIO O JNECATHIX JOJel repua mpu

BpEMEHHU M3MEpeHUs He Oosiee oqHON cekyHabl. MHpopmamusa gomkHa ayOoauMpoBaThCs Ha
BBIHOCHOM Ta0JI0, CBSI3b C KOTOPHIM OCYIIECTBIISIETCS C TOMOIIBIO TPEXMPOBOIHOMN JIMHUU
CBSI3H.

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

YCcTpolCTBO JOMKHO COXPAHATH CBOIO PabOTOCIOCOOHOCTH MPHU BBIKIOUYECHUH ceTu. [Ipu
HaXXaTUU KHOMKHU «3ampoc» Ha HU(PPOBbIE MHIUKATOPHI MOCJIEI0BATEIbHO BHIBOASTCS HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ CUTHAJ « TpeBoray.

CrpoeKTUpOBaTh YCTPOUCTBO KOHTPOJISI MHTEHCUBHOCTH JIBMKEHUS depe3 MocT. [1o 3ampocy
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BHEIIHET0 YCTPOWCTBA BHIBOAUT HAa LU(POBbIE MHAMKATOPHI Yac MUK U KOJIHUYECTBO
aBTOMOOWIIEH, MPOILEIIINX Yepe3 MOCT B 3TOT dac.

. CnpoekTupoBaTh yCTPOMCTBO yIpaBJ€HUS 3BOHKOM Ha 3aHATHA. [JOJKHO peann3oBaTh

PEAIbHYIO CETKY paCliuCaHus MIKOJBbHBIX 3BOHKOB, MHAUKAIIWIO TEKYIIETO BPEMCHHU.

. CipoeKTUpOBaTh yCTPOMCTBO ISl H3MEPEHUS TTOTPEOISIEMON AIIEKTPOIHEPTUHU B JTIOO0H CeTH

noctostHHOTO ToKa (110 10 000 kBTu).

. Pa3pabotathb 4achl 3JIEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.
. Pazpaborats nudgpoBoii aBTOMOOHMIIbHBIN CIUAOMETD (TPH IECATUYHBIX pa3psaa).
. HacToTa uMITyIbCOB 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 ABurartess. Jlnana3oH usMepeHus
(100—10000 06/Mun). UMy IbCHBIN AaTYMK BhIpadaThiBacT 96 UMITYILCOB 3a KaX bl 00OOPOT.
Bpewmst u3mepenuss — He 6oiiee Tpex 000poTOB poTopa.

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

CropoekTupoBaTh MHOTOKAaHAJbHYIO CHUCTEMY PEryJHpOBaHHS TEeMIEpaTypbl B TEILIHIE.
BxiroyaeTr yeTbipe naTyuMka TeMIlepaTypbl W HarpeBaTelss. 3HaueHHUE CTAOMIM3UpyeMoil
Temneparypsl 3agaerca B guana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIIOB Ha
BKJIFOUCHHE HArpeBarejie ¢ MOMOINBIO JIMHEHKU CBEeTOAMOn0B. [ aHamoro-uudpoBoro
peoOpa3oBaHus UCIOIB30BATh METO/] IBYXTaAKTHOI'O HHTETPUPOBAHUSI.

Pa3zpaboTaTh 37€KTPOHHBIN TaliMep ¢ MHIAUKAIIMEH B PEKUME OOPATHOTO cueTa YCTaHOBJICHHOTO
BpPEMEHH B yacax W MUHYTax. B TeueHue 3aJaHHOrO BPEMEHHOI'0 OTpE3Ka JOJIKEH ObITh
BKJIIOUEH MCTIOJIHUTENIbHBIN 3IEMEHT (3apsiIHOE YCTPOHCTBO).

CropoekTupoBaTh yCTPOWCTBO KOHTPOJISI MHTEHCHUBHOCTU NABM)KEHHS aBTOMOOuUIEil Mo
aBTomaructpaiu. Ha nudpoBsie HHAUKATOPHI BBIBOJUTCS TEKYylIE€€e BpeMs U KOJIHYECTBO
aBTOMOOWIIEH, IPOIIEIINX Yepe3 MarucTpab ¢ Havyaja CyTOK.

Pa3paboTrath ycTpOHCTBO OXpaHHOW CUTHAIM3AIMKA KBAPTHP OJHOTO MOIBE3/1a MHOTOATAKHOTO
noma. Yucino oxpaHseMbix 00beKTOB — 10 16.

CrpoeKkTHpoBaTh IaXMaTHbIE 3JIEKTPOHHBIE Yachl AJis OJIUL-TYpHHUpA.

CrpoekTupoBaTh YCTPOUCTBO YIIPABICHUA I'YJIKOM Ha 3aBojie. JlOJKHO peain30BaTh peaibHYIO
CETKYy pacHuCcaHMs CMEH, OO€CHHBIX 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.

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

CrnpoeKkTHpoBaTh CYETUHK MOTPEOIAEMOI TETUIOBOM YHEPTHUH.

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

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

Pazpaborars cBeToop cO BpeMEHEM 3€JI€HOIr0 CBETa, MPONOPLHUOHATBHBIM UHTEHCUBHOCTH
JBUKEHHS] aBTOMOOUJICH uepe3 MarucTpaib.

9.1.5. IlpuMepHbBIii NepevyeHb TeM sl TBOPYECKUX 3aJaHUI

. Pa3paboTka cxembl 3JEKTPUUECKON MPUHIMIHAIBLHON B MPOTPaMMHOM KOMILIEKCE CKBO3HOTO

MPOCKTUPOBAHUS MMCYATHBIX IJIAT

. Pacuer BOTHOBOTO CONMPOTUBIICHUSI OMUHOYHOTO MPOBOAHMKA WK T HepeHInaIbHON naphl

TpaccupoBKa IeyaTHOM IUIATHI B IPOrPaMMHOM KOMIUIEKCE CKBO3HOTO IPOEKTUPOBAHUS
NeYaTHBIX IUIaT ¢ (POPMUPOBAHMEM KOMIUIEKTa KOHCTPYKTOPCKON TOKyMEHTAIH
N3yueHne KOHTYPOB MEYATHOM IJIATHI, OKOH, IUAJIEKTPUUECKUX OaphepoOB M KPEIEKHBIX
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OTBEpPCTUH B MPOTPaMMHOM KOMIUIEKCE CKBO3HOTO NMPOECKTUPOBAHUS MEUATHBIX IJIAT
5. 3D nmpoektupoBaHHue KOpIyca ycTporcTBa A1 iedatu Ha 3d mpuHTepe ¢ 3arpy3koi 3d moaenu
B Cpely CKBO3HOT'O MPOECKTHUPOBAHUSI.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATeNIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTYA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH IuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHasbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanvne BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU
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9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAMH 310POBbA U HHBAJIUI0B

Jnst Ui ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbS U WHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHS 3aJaHHI OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4YaTHOH (hopme;

— B IeYaTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIHMYHBACTCS BpEeMs HA
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHL. /[ Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTABJICHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYCHHUS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEyCMaTPUBACT MPEAOCTaBlIeHuE HHPopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIUH:

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlEHUBAHUS PE3yJIbTATOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATOB.
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