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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

OIIK-4.1. 3naeT meTOIBI
pacdera, IpOeKTUPOBAHUS,

Birageer pacueramu, IpOEKTUPOBAHUEM,
KOHCTPYMPOBAaHHEM M MOJEPHU3ALUEH

CXEM U YCTPOUCTB
pa3IMIHOTO
(YHKIIMOHATILHOTO
Ha3HAYCHUS,
MIOJITOTABIIUBATh
TEXHUYECKHE 3aJ]aHus Ha
BBITTOJIHEHHUE MTPOSKTHBIX
pabot

MIPUMEHSATD KOHCTPYHPOBAHUS U MHUKPOIPOIIECCOPHBIX U KOMITHbIOTEPHBIX
CIIELIUATTU3UPOBAHHOE MOJICPHHU3AIUN O0HEKTOB CHUCTEM, YCTPOMNCTB U U3JIETTUI HA UX OCHOBE C
IPOrpaMMHO- npodeccuoHaTBLHON ucnoaszoBanueM SCADA cuctem CKBO3HOTO
MaTeMaTH4eCKOoe JIESATEITLHOCTH C MIPOCKTUPOBAHUS
obecrieueHue st HCIIOJIb30BAHUEM CUCTEM
MIPOBEICHUS ABTOMAaTHU3UPOBAHHOTO
UCCIIEA0BAHUHN U [IPOCKTUPOBAHUS
peHmicHUs MHXKCHCPHBIX | OI1K-4.2. YMmeer BoiOUpary | Mcnonb3yeT pa3nuyHbIe MaKeThl MPUKIIATHBIX
3a1a4 MaKeThI MMPUKIIaTHBIX nporpamMmm JJisd OpOCKTUPOBAHUS,
MIporpamm il peueHus KOHCTPYMPOBAHHUS U PACYETOB 3JIEKTPOHHBIX
3aja4 npodeccuoHanbHON CXEM COJZIepKaIINX MUKPOIIPOLIECCOPHI U
JIEATETbHOCTH MHUKPOKOHTPOJIIIEPHI
OIIK-4.3. Baaneer Hcnonb3yer cCOBpeMEHHBIE TPOrPaMMBbI
COBPEMEHHBIMU ckBO3HOTO IIpoekTupoBanust SCADa nns
MPOTrPaMMHBIMU CPEICTBAMHU | MOJEIUPOBAHMUS, IPOCKTUPOBAHUS U
MOJEIIUPOBAHUS, KOHCTPYHPOBAHHUS SJIEKTPOHHBIX CXEM B
MIPOEKTUPOBAHUS U CJIOKHBIX KOMIUIEKCHBIX
KOHCTPYUPOBAHUS OOBEKTOB |MHKPOIIPOLIECCOPHBIX CUCTEM
npodeccuoHaNBHOM
JeATETbHOCTH
IMpodeccuonanbHbIe KOMIIETEHIIUH
[TKP-2. 'otoB [TKP-2.1. 3HaeT cxembl 1 Hcnonb3yeT TUTIOBBIE CXEMHBIC PEIICHUS IS
ONpeneNsATh LEe, YCTPOWCTBA U3AEIUA MUKPO- |[IPOEKTUPOBAHUS MUKPOIIPOLIECCOPHBIX U
OCYILECTBIISATh Y HAaHOBJIEKTPOHUKH KOMITBIOTEPHBIX CUCTEM U (GOpMUPYET
IIOCTAaHOBKY 3aJ1a4 pa3IMYHOrO KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTALIMU
MIPOEKTUPOBAHUS (bYHKIIMOHATILHOTO Ha U3JIETue.
AIIEKTPOHHBIX MPUOOPOB, | HA3HAYCHHUS.

ITIKP-2.2. Ymeer
HOJrOTaBIUBATh TEXHUYECKHE
3aJ]aHMsl HA BBIIIOJTHEHHUE
HPOEKTHBIX PabOT.

DopMHUpYET TEXHUUECKOE 3aJJaHUE Ha
pa3paboTKy 3IEKTPOHHBIX YCTPOUCTB C
MUKPOIIPOLIECCOPHBIM U
MUKPOKOHTPOJUIEPHBIM YIIPABJICHUEM.

ITKP-2.3. Biageer HaBbIKaMu
pa3paboOTKU apXUTEKTYpPHI
U3JIETIMI MUKPO- U
HAHOAJIEKTPOHUKHU.

PazpabaTsiBaeT MUKPOITPOIIECCOPHBIE
YCTPOWCTBA U U3/ETHUS Ha X OCHOBE

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaIeMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
M HA CAMOCTOSITeJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 5 3aU€THBIX enuHull, 180 akagmeMUuecKnx 4acos.
Pacnpenenenue Tpya10eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B

tabmuue 4.1.
Ta6mmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAM YUY€OHOM eI TeTbHOCTH
o Bcero |Cemectpsl
Bunpl yaeOHOM AesTeNbHOCTH P

4acoB 1 cemectp
KonTakTHas aynuTopHas padora 00y4aomuxcs ¢ npenojaBareseM, BCero 44 44
JIek1moHHbIC 3aHATUS 18 18
[IpakTHueckue 3aHATUA 8 8
KypcoBoii npoekT 18 18
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CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 100 100

BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ npenoaasarejieM, Bcero

Hanucanue otyera nmo KypcoBOMy MpPOEKTY 36 36

IToaroroBka K TECTUPOBAHUIO 16 16

BrinosnHeHNe TBOPUECKOT 0 3aJaHus 48 48

IToaroroBka u capaya JxK3aMeHa 36 36
OO0mas Tpya0eMKoOCTh (B 4acax) 180 180

Oo6mas TpyroemMkocTh (B 3.e.) 5 5

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

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NPUBEACHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIMILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlex. Cam. Bcero
IIpax. | Kypc. dopmMupyemsle
Hasanus paznenoB (TeM) IUCHIUTIIIMHBL | 3aH., pab., | yacos (6e3
3aH., 4| Tp. KOMITETCHITH
q 9 | DK3aMeHa)
1 cemecTp
1 IIporpammHsbIil KomIuiekce kiacca EDA, |2 - 18 12 32 OIIK-4
npeIHa3HAYCHHBIN U1 pa3paboTKu
ANEKTPUUECKUX CXEM U MEeYATHBIX IJI1aT.
2 Pa3zpaboTka OMOTMOTEK AIEMEHTOB B BIX |2 2 12 34 OIIK-4
GyTIpuHTOB
3 Pa3paboTka 3JeKTpUYECKuX U 2 2 12 34 OIIK-4
MPUHIIUITAATIBHBIX CXEM C HECKOJIbKUMU
JUCTaMH
4 PacueT BOJIHOBBIX COIIPOTUBIIEHUI 2 2 12 34 OIIK-4, I[IKP-2
MIPOBOJIHUKOB (MMIIEAAHC) TSt
MHOTOCJHOMHBIX BY nedarHsIx miart
5 IIpoextupoBanne MHOTOCI0MHBIX BU 4 2 14 38 OIIK-4
MEeYaTHBIX TUJIAT MOJ] KOHKPETHBIN TeX
IIPOLIECC C YYETOM MPaBUJI TPACCUPOBKU
6 Kimaccudukamnus MUKpOIIPOIIECCOPOB, 2 - 10 30 [TKP-2
BapHaHThI ApXUTEKTYPBI, 001I1ast
CTPYKTYpa U HPUHIUIIBI
(GYHKIIMOHUPOBAHUS YCTPOICTB U CUCTEM
7 KoMIUIsITOpsl ¥ CUMYJISTOPBI, 2 - 10 30 OIIK-4, I[IKP-2
MIPUHIIUATIBI OTJIAJIKA U TIOUCKA OMIHOOK
8 IlonkiroueHue U yrnpaBjieHUE 2 - 18 38 OIIK-4, IIKP-2
nepudepuiiHpIMU yCTPOMCTBAMHU C
MUKPOKOHTpOJUIEpa (aTYMKU U3MEPEHUS
(U3UYECKUX BEIMYNH, JBUTATEIH,
BBIKJTIOUATEIIH )
Hroro 3a cemectp|18 8 18 100 |144
HUtoro|18 |8 18 100 |144

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuua 5.2 — Copeprkanue pa3fesnoB (TeM) AUCIHUILTHHBI (B T.U. 11O JICKIUSIM)
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Ha3Banus paznenos (Tem)
JOUCIUILINHBI

ConepxaHue pa3aesoB (TeM)
JUCIHUTUIUHBI (B T.4. 11O JICKIHSM)

TpynoemkocTsb
(JIEKIIMOHHBIE
3aHATHUSA), U

dopmupyembie
KOMIIETEHIINU

1 cemecTp

1 IIporpaMMHBII KOMILIEKC
knacca EDA,
[IPEAHA3HAYEHHBIN IS
pa3pabOTKU SIEKTPUUECKUX
CXEM U IE€YaTHBIX ILIAT.

JleMoHCTpalusi OCHOBHBIX
Bo3MoxxHocTell SCADa cucremsl -
Altium Designer ains pa3paOoTku,
MIPOEKTUPOBAHUS NI€YaTHBIX IUIAT.
CoBpeMeHHBIN TEXHUYECKHI Mpoliece
M3TOTOBJIEHUS] MHOTOCIOMHBIX
nevatHbix wiat (MIII). Ocobennoctu
MIPOEKTUPOBAHUS BICOKOCKOPOCTHBIX
JIMHUHN NIepeaun JaHHBIX
(DDR2,3;Ethernet;USB2,3), ux pacyera,
0COOCHHOCTEH pacroNoKeHUs
npoBogHUKOB Ha MIIIL.

OIIK-4

Hroro

2 Pa3paboTtka 6uOIMOTEK
DIIEMEHTOB H UX
GyTOpUHTOB

Cozganue YI'O sneMeHTOB: pe3UCTOPOB,
KOHJEHCATOPOB, MUKPOCXEM U JAPYTUX
AIIEMEHTOB.

Coznanne coOCTBEHHBIX (DYTIIPUHTOB U
3arpy3ka rotoBeix: SOIC, BGA u
BBIBOJIHBIX AJIEMEHTOB.

Cospganune 3D Mozenu DIIEMEHTOB U
3arpy3ka roTOBBIX.

Ces3p YI'O u ¢pyTnpunTa.

OIIK-4

Hroro

3 Pa3zpabotka
SJIEKTPHUYCCKUX U
MPUHIUIIHAIBHBIX CXEM C
HECKOJIbBKUMU JINCTaMHU

Co3znaHue npoeKTa U CXeMHbBIX
JIOKYMEHTOB.

OdopmiieHre CXeMHBIX IOKYMEHTOB.
N3menenne aTpuOyToB JOKyMEHTA.
[TonxitoueHue BHYTPEHHUX U BHEIIHUX
OubIMOoTEK.

Pa3menienne KOMIOHEHTOB Ha I10JIE
CXEMHOTO JIOKyMEHTA.

Pasmenienue JIMHMIN rpyNIoBoOn CB3U
(muH).

Peanu3anus 3JIeKTpUYECKUX CBS3EH.
Pa3menienue Ha cxeme OpTOB NUTAHUS
Y UMEH LIETICH.

Pasmenienue nupeKTus.

[IprcBoeHnE NO3UIIMOHHBIX
0003HAYCHH.

Komnusiiyst npoekTa v mpoBepka Ha
OIITUOKHU

OIIK-4

Hroro

CornacoBaHa Ha noptane N2 58343




MUKPOIIPOIIECCOPOB,
BapHaHThI APXUTEKTYPHI,
o01mas CTpykTypa u
MIPUHIINATIBI
(YyHKIIMOHUPOBAHUS
YCTPOMCTB M CUCTEM

CTPYKTYPBI CJIOKHBIX YCTPOUCTB.
Knaccudukanus coBpeMeHHBIX
MHUKPOITPOIIECCOPOB U
MHUKPOKOHTPOJIJIEPOB TIO
(YHKITMOHATTLHOMY TIPHU3HAKY.
Ob6miee onucanue mpoiecca
MIPOSKTUPOBAHMS MOAYIbHBIX CHCTEM.
Knaccudukamnmst MmeToauk
MIPOSKTUPOBAHHMS DJICKTPOHHBIX CXEM.
OO6macti MpUMEHEHHSI
CHCIMATM3UPOBAHHBIX HHTETPATBHBIX
CXEM.

4 PacueT BOJIHOBBIX Onpenenenre MUKPOIIOIOCKA. OIIK-4
CONPOTUBIICHUI JnanexTpudeckue NIpoOHUIIAEMOCTH
IIPOBOJAHMKOB (MMIIEJJAHC) |pa3IMYHBIX MAaTEpUAJIOB B
JUIsl MHOTOCIIONHBIX BY MHOT'OCJIOMHBIX II€YATHBIX IUIATAX.
MEYaTHBIX IIAT ITpumepsl pacuera BOJIHOBOTO

conpotunenus 50 Om u 100 Om m1st

QG depeHIanbHbIX THHAN 1

OJIMHOYHBIX IIPOBOIHUKOB I10]1

KOHKPETHBIN TEX MPOLECC

MHOT'OCJIOMHOM I1€YaTHOM IUIATHI.

Hroro

5 IIpoextupoBanue Coznanne KOHCTPYKTHBA MHOTOCIIOMHOM OIIK-4
MHOrociaoinsix BU [€YaTHOU IUIATBHI.
NI€YaTHBIX IUIAT MOJ YcTaHOBKa NpaBujl MPOEKTUPOBAHUS
KOHKPETHBIN TEX IMPOLECC C |I10J KOHKPETHBIN TEX IPOLECC.
Y4€TOM NPaBUI Pa3menieHne KOMIOHEHTOB Ha IUIATE.
TPacCUpPOBKHU WHTepakTBHAs U aBTOMAaTHYECKas

TPAacCUPOBKA MPOBOAHUKOB, 1U(.JIUHUI.

Pabota ¢ noauronamu, HaANMUCAMH,

menaKorpaduei.

Nmnopr 3D kopnyca uzgenus u 3D

AJIEMEHTOB M€YaTHON IIATHI.

ABTOMaTHYECKas MPOBEPKA 110

BHeceHHbIM mnpaBuwiaM (DRC).

I'enepanus nakeTa JOKyMEHTOB IS

U3TOTOBJIEHUS U MOHTAXa.

Hroro

6 Kimaccudukamms OCHOBHBIE BapUaHThl APXUTEKTYPHI U [TKP-2

Hroro
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7 KoMnuisiTopsl 1 TunoBsie KOHPHUTYpaTUU 2 OIIK-4, I[IKP-2
CHUMYJISITOPBI, IPUHIUIBI | MHEKPOTIPOLIECCOPHBIX CHCTEM.
OTJIAJIKU U TOUCKa OmMO0K |OCHOBHBIE 3TAIbI POLEIYPHI
IIPOEKTUPOBAHMS KOMITJIEKCHOTO
IIPOEKTA.
CpencTBa MPOEKTUPOBAHUS U METO/IbI
aBTOHOMHOM OTJIQJIKU alapaTHbIX
CPEICTB MUKPOIIPOLIECCOPHBIX CUCTEM.
O030p cpencTB pa3padOTKH U OTIATKU
MIPOrpaMMHOTO 00€CTICUCHHUS.
OTyIaUMKU U CUMYJISATOPBI.
[IpoToTHUITHBIE TIATHI.
OTy1a104HBIE MOHUTODPBI.
Me30HMHHAs TEXHOJIOTHUS.
CxeMHbI€ IMYJISTOPHL.
WuTerpupoBaHHble cpeibl pa3paboTKH.
IIporpammaropst.
Jlornueckue aHaau3aTopsl.
BcTpoenHbie B MUKpOIIPOLIECCOPBI
CPEICTBA OTIAJKHU.
Hroro 2
8 IlonkmroueHue u [IpuMepsl NOAKIIOYEHUS U YIIPABICHUE 2 OIIK-4, I[IKP-2
yIpaBlieHUE nepudepuitHBIMH YCTPOMCTBAMH C
nepudepuiHEIMH MUKPOKOHTpOJUIepa (IaTIYNKU
YCTpOMCTBaMH ¢ U3MepeHus: PU3NIECKUX BEITUUHH,
MUKpPOKOHTpPOJILIEpa JIBUTATEIH, BBIKIIIOUATEIH,
(IaTYMKU U3MEPECHUS GPS/TJIOHAC npuemuuku, Bluetooth
bu3NYECKUX BEIUYHH, MPUEMO/TIEPEIaTYUKH, PATHO MOJIEMBI
JBUTATEIH, BHIKIIIOUATENN) |[IPOMBIILJIEHHOTO HE JIMIIEH3UPYEMOTO
nuarnaszona yactot 400-800MI'L] )
Uroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. IIpakTH4yeckune 3aHATHSA (CEMHHAPBI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)
HasBanwus paznenos (Tem) HaumenoBanue npaktudeckux | Tpyaoemkocts, | dDopmupyembie
JTUCIUTLTAHBI 3aHATUN (CEMHHAPOB) q KOMIETEHIIHH
1 cemecTp
2 Pa3paboTka 6uOIMOTEK Hcnons30Banne roTOBBIX 2 OIIK-4
AJIEMEHTOB M X QYTIPUHTOB  |OUOIMOTEK M CO3MaHHIE
CcOOCTBEHHBIX BKIO4Yasg 3D BuI.
HUroro 2
3 Pa3pabotka snekrpuueckux u |Co3maHue cXeMbl yCTPOMCTBA C 2 OIIK-4
MPUHIIAITAATHHBIX CXEM C HCTIOJIB30BAHUEM COOCTBEHHBIX
HECKOJIbKUMHU JINCTAMU OoubamoTex
Hroro 2
7
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4 PacueT BOJIHOBBIX Br16op Trma mHorocnoitaoit BU 2 OIIK-4, [IKP-2
COINPOTUBJICHUH IPOBOJHUKOB |[I€YAaTHOW ILIATHI IS
(ummnenaHc) st KOHKPETHOT'O IPOU3BOJICTBA U
MHOTOciI0MHbIX BU nevaTtHeIX | pacyeT IpOBOJHUKOB C
miar KOHTPOJIEM BOJIHOBOT'O
COINPOTUBIICHUS

Hroro 2
5 IIpoextupoBanue TpaccupoBKa II€4aTHOM IIJIATHI € 2 OIIK-4
MHOTrOCJIONHBIX BY nedaTHpIX |HMCIONB30BaHUEM PACCUUTAHHBIX
IUIaT O/ KOHKPETHBIN TEX IapaMeTpOB IPOBOJHUKOB U
IIPOLIECC C YYETOM MPaBUI IIpaBHJI
TPacCUpPOBKHU Utoro 2

Hroro 3a cemectp 8
Uroro 8

5.4. JlabopaTopHbIe 3aHATHSA
He npenycMOTpeHO y4eOHBIM IIaHOM
5.5. KypcoBoii npoexkT

Conepxanue, TpyAOEMKOCTh KOHTAKTHOM ayIUTOPHOM pabOThl U (popMuUpyeMble KOMIETEHIUHU B
paMKax BBIIIOJIHEHHUS KypPCOBOTO MPOEKTA MpeJICTaBICHbI B Tabnuie 5.5.
Ta6mmuma 5.5 — ConepkaHue KOHTAKTHOM ayJIMTOPHON pabOThI U €€ TPYJI0EMKOCTh

. . dopmMupyemsie
ConeprxaHre KOHTaKTHOM ay TMTOPHOI paboThI TpyaoeMKocTsb, 4
KOMITIETEHIIUH
1 cemecTp
KypcoBoii np. - KonkpeTu3zanus TEXHUYECKOT0 3a/1aHus 2 OIIK-4, I[IKP-2
Kypcogoii mp. - Pexomengaruu o pa3padoTke 4 OIIK-4, TIKP-2
(GYHKIIMOHAJIBHOW CXEMbI YCTPOWCTBA
Kypcogoii mip. - Pexomengaruu o pa3paboTke O0JI0K- 4 OIIK-4, ITKP-2
CXEMBI AJIFOPUTMA NIPOTPAMMBI
Kypcogoii np. - Pekomenganuu no pazpaboTke cXembl 4 OIIK-4, I[IKP-2
ANEKTPUYECKON NPUHLIUITUAIBHON
Kypcogoii mp. - Pekomengaiuu o pa3padoTke 4 OIIK-4, TIKP-2
MIPUKJIAHON ITPOTpaMMBbI
Hroro 3a cemectp 18
Hroro 18

[IpuMepHast TeMaTHKa KypCOBBIX MPOEKTOB:

1. CnpoeKkTHpOBaTh MHOTOKAaHAJIBHYI) CHCTEMY PEryJHPOBAHHS TEMIIEPAaTyphl B TEILTHUIIE.
BxirouaeT BoceMb JATUYMKOB TEMIIEpaTyphl M HarpeBaTelieil. 3HaueHUE CTaOMIU3UPyeMOit
TeMneparypsl 3agaerca B auana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHUE HarpeBaTesie — C MOMOIIBbIO TUHEHKH CBEeTOMO0B. Ha 1mudpoBoe Tab10 BBIBECTH
TeMIiepatypy o0bekTa, HoMep KOTOpOro HaOpaH Ha MPOTPaMMHOM IepeKIIrouaTerie.

2. CnpoeKTHpOBaTh U3MEPHUTEIb YACTOTHI CETH C TOYHOCTBIO JO JECATHIX JOJEH repra mpu
BpEMEHHU M3MEpeHUs He Oosiee oHON cekyHabl. MHpopmamus gomkHa ay0ouMpoBaThCs Ha
BBIHOCHOM Ta0JI0, CBSI3b C KOTOPBIM OCYIIECTBIISACTCS C TTOMOIIBIO TPEXMPOBOJHON JIMHUHU
CBSI3H.

3. Pa3zpaboTtaTh yCTPOMCTBO OXpaHHON CUTHAIU3AIMU. YHCIO OXpaHsAEeMbIX 00BEKTOB — J10 64.
YCcTpoHCTBO JOMKHO COXPAHATH CBOIO PabOTOCIOCOOHOCTH MPHU BBIKIKOYECHUH ceTu. [Ipu
Ha)KaTHHM KHOTIKH «3ampoc» Ha MUQPPOBBIE MHIUKATOPHI MTOCIIEA0BATEILHO BBIBOISITCS HOMEpPA
00BEKTOB, B KOTOPBIX BO3HHKAJ CUTHAI « TpeBoray.

4. CnpoeKTUpOBaTh YCTPOMCTBO KOHTPOJIS MHTCHCUBHOCTH JABIKEHUS depe3 MocT. [lo 3ampocy
BHCIIHETO yCTPONCTBA BBIBOAUT Ha NU(PPOBBIE WHIMKATOPHI Yac MUK U KOJHUYECTBO
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aBTOMOOWIIEH, MPOILIEIIINX Yepe3 MOCT B 3TOT dac.

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

PCAIBbHYIO CCTKY paClruCaHus MIKOJBbHBIX 3BOHKOB, MHAHWKAIIWIO TEKYIIETO BPEMCHHU.

. CipoeKTUpOBaTh yCTPOMCTBO ISl H3MEPEHUS TTOTPEOISIEMON AIIEKTPOIHEPTUHN B JTIO00H CeTH

noctostHHOTO ToKa (110 10 000 kBTu).
PazpaboTtaTh 4ackl 2IEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.

. Pazpaborats nudgpoBoii aBTOMOOHMIIbHBIN CIUAOMETP (TPH IECATUYHBIX pa3psa).
. HacToTa MMITyIbCOB Ha BBIXOJI€ TeHEpaTopa B reprax ot 1 10 99 nomxHa OBITH paBHA YUCITY HA

MIPOrpaMMHOM MepeKitouaTesie U 0Toopaxxarbcs Ha HUGPOBBIX UHAUKATOpaX. JauTenbHOCTh
nmnyJsibcoB — 100 Mxkc.

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

Pa3zpaboTaTh 3JI€KTPOHHOE YCTPOMCTBO yIHpaBieHUsS HHKyOaTopoMm. TOYHOCTH 3ajaHUA U
crabunuzanuu temnepatypel — 0,1 [1C. Yepe3 kaxaplii yac o0ecneyuTh U3MEHEHUE
MOJIOKEHUS sull myTeM moBopota Ha 45[01. IlpenycmoTpeTs nuppoBYyH HWHIUKALUIO
temneparypsl. s aHanoro-undpoBoro npeodpazoBaHHs CUTHaja HCIOJIb30BaTh METOJ
JIBYXTAaKTHOTO MHTETPUPOBAHMUS.

CropoekTupoBaTh MHOTOKAHAJbHYI0O CHUCTEMY PEryJHpOBaHHUS TEeMIEpaTypbl B TEILIHILE.
BxiroyaeTr yeTbipe naTyuMka TeMIlepaTypbl W HarpeBaTelss. 3HaueHHUE CTAaOMIM3UpyeMoil
TeMneparypsl 3agaerca B guana3zone ot 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHE HArpeBareje ¢ MOMOINBIO JIMHEHKU CBEeTOAMOM0B. [ aHamoro-uudpoBoro
npeoOpa3oBaHus UCIOIB30BATh METO/ IBYXTaAKTHOT'O HHTETPUPOBAHUSI.

Pa3zpaboTtaTh 37€KTPOHHBIN TaliMep ¢ MHIUKAIIMEH B PEKUME OOPATHOTO cueTa YCTaHOBJICHHOTO
BpPEMEHH B yacax W MUHYTax. B TeueHue 3aJaHHOrO BPEMEHHOI'0 OTpE3Ka JOJIKEH ObITh
BKJIIOUEH MCTIOJIHUTENIbHBIN 3IEMEHT (3apsiIHOE YCTPOHCTBO).

CopoekTupoBaTh YCTPOWCTBO KOHTPOJISI MHTEHCHUBHOCTU JABM)KEHHS aBTOMOOuUIeil mo
apTomaructpainu. Ha nudpoBsie HHAUKATOPHI BBIBOJUTCS TEKYyLIe€e BpeMs U KOJIHYECTBO
aBTOMOOWJIEH, IPOIIEIINX Yepe3 MarucTpalb ¢ Hauyaja CyTOK.

Pa3paboTrath ycTpOHCTBO OXpaHHOW CUTHAIHM3AIMKA KBAPTHP OHOTO MOBE3/1a MHOTOATAKHOTO
noma. Yucino oxpaHseMbix 00beKTOB — 110 16.

CrpoeKkTHpoBaTh IaXMaTHbIE 3JIEKTPOHHBIE Yachl AJis OJIUL-TYpHHpA.

CropoekTupoBaTh YCTPOUCTBO YIIPABICHUA I'YJIKOM Ha 3aBojie. JlOJKHO peain30BaTh pEeaibHYIO
CETKYy pacHuCcaHMs CMEH, O0€JICHHBIX MEPEPHIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CrnpoeKTUpOBaTh JIEKTPOHHBIE BeChbl. DUKCUPYIOT BEC M CTOMMOCTH pachacoBaHHON MOPIIMU
MPOJYKTa.

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

CrpoeKTupoBaTh TeHEpaTOp MayeKk UMIYJIbCOB, ciaeayronux ¢ yactotod 10 I'm. Yacrtora
uMIyJibcoB B mauke 10 kI, unciio ummynbcoB B mauke (ot 1 mo 100) HaGupaercs Ha numbax
MPOrpaMMHOTO MepeKIoYaTeNst U 0ToOpakaeTcss Ha HUGPOBBIX UHANKAaTOpaX. JIuTeaIbHOCTh
umnyJsibca — 10 MKc.

CrnpoeKkTHpoBaTh CYETUHK MOTPEOIAEMOI TETUIOBOM YHEPTHUH.

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

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

Pa3zpaborars cBeToop cO BpeMEHEM 3€JI€HOr0 CBETa, MPONMOPLHUOHATBHBIM HHTEHCUBHOCTH
JBUKEHHSI aBTOMOOUJIEH yepe3 MarucTpaib.

5.6. CamocTosiTesibHas padora

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tabnure 5.6.
Tabauia 5.6 — Buabpl caMoCTOSITENEHOM pabOThI, TPYA0EMKOCTh B (pOpMHUpyEeMbIe KOMIETCHIIMH

Bunnr
HazBanus paszaenos . TpynoeMkocTs, | PopMupyemseie
CaMOCTOSITEIbHOU ®opMBI KOHTPOJIS
(TeM) AMCUUTLITMHBI q KOMIIETEHIINHI
paboThl
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1 cemecTp

1 ITporpamMmHBIit Hanucanue otuera no 2 OIIK-4 KypcoBoit
komIuiekce knacca EDA, |kypcoBomy MpoOekTy npoekT, OT4eT no
MpeHa3HAYEHHbBIN IS KypCOBOMY
pa3paboTKu MIPOCKTY
SJICKTPUYECKUX CXEM U |[JoAroToBKa K 2 OIIK-4 TectupoBanue
IICYATHBIX IIJIAaT. TECTUPOBAHUIO
Brinosinenue 8 OIIK-4 TBopueckoe
TBOPYECKOTO 33JIaHUS 3a/1aHne
Uroro 12
2 Pazpabotka 6ubnuotek | Hamucanue otdera mo 2 OIIK-4 Kypcosoit
AJIEMEHTOB U UX KYpPCOBOMY NPOEKTY npoekT, OTUer no
GyTIpuHTOB KYpCOBOMY
MIPOCKTY
IToaroroBka x 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Brinonnenue 8 OIIK-4 TBopueckoe
TBOPUYECKOTO 3aJaHus 3a71aHue
Htoro 12
3 Pa3zpabotka Hanucanue otuera no 2 OIIK-4 KypcoBoii
ANEKTPUUECKUX U KYpPCOBOMY MPOEKTY npoekT, OTUeT 1o
MPUHIUITHATIBHBIX CXEM KYpPCOBOMY
C HECKOJIbKUMH JINCTAMU MIPOCKTY
[ToaroroBka k 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Brimonnenue 8 OIIK-4 TBopueckoe
TBOPYECKOTO 33JIaHUS 3a71aHue
Htoro 12
4 PacueT BOJTHOBBIX Hamucanue otdera mo 2 OIIK-4 KypcoBoit
COINPOTHUBIICHUI KYpCOBOMY MPOEKTY npoekT, OT4eT no
MIPOBOJHUKOB KypCOBOMY
(ummenaHc) s MIPOCKTY
MHOTOCIOMHBIX BY IloaroroBka k 2 OIIK-4 TectupoBanue
II€4YaTHBIX IJIaT TECTUPOBAHUIO
Brinosinenue 8 OIIK-4, I[IKP-2 TBopueckoe
TBOPYECKOTO 33JIaHUS 3a/1aHne
Uroro 12
5 IIpoextupoBanue Hanucanue otyera o 4 OIIK-4 Kypcosoit
MHorocjaoiHeix BY KYpCOBOMY MPOEKTY npoekT, OTUer no
MEeYaTHBIX TIJIAT MO/ KYpCOBOMY
KOHKPETHBIN TEX MIPOCKTY
npouece ¢ y4eTom ITonroroBka K 2 OIIK-4 TectupoBanue
HIpaBUJI TPaCCUPOBKH TECTUPOBAHUIO
Brinonnenue 8 OIIK-4 TBopueckoe
TBOPUYECKOTO 3aaHus 3a71aHue
Htoro 14
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6 Knaccugukarus Harncanue oryera no 8 [TKP-2 Kypcosoii
MHUKPOIIPOIIECCOPOB, KYpPCOBOMY MPOEKTY npoekT, OTYeT 1o
BAapUAHTHI APXUTEKTYPBHI, KYpPCOBOMY
o01as CTpykTypa u MIPOCKTY
IPUHIIAIIBI IToaroroBka x 2 [IKP-2 TectupoBanue
(yHKIMOHNPOBAHHSL TECTUPOBAHUIO
YCTPOWCTB M CUCTEM Utoro 10
7 KoMnuiisiTopsl 1 Hanucanue oruera no 8 OIIK-4, I[IKP-2 KypcoBoii
CHUMYJISITOPBI, IPUHIIUIIBI | KYPCOBOMY IPOEKTY npoekT, OTYeT 1no
OTJIAJIKH U TTOUCKA KYpPCOBOMY
OmMoOOoK MPOCKTY
IToaroroBka x 2 OIIK-4, IIKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 10
8 [TonkitoueHue u Harnncanue oryera no 8 OIIK-4, IIKP-2 Kypcosoii
yIpaBiIeHUE KYpPCOBOMY MPOEKTY npoekT, OTUeT 1o
nepudepuiHBIMH KYpPCOBOMY
YCTPOHUCTBaMU C IIPOCKTY
MHUKPOKOHTpPOJLICPA ITonroroBka k 2 OIIK-4, IIKP-2 | TectupoBanue
(maTuyuku U3MEpeHus TECTHPOBAHHIO
(usmueckux BemauMH,  Brmonnenue 8 OIIK-4, TIKP-2 |  Topueckoe
ABUTATCIIH, TBOPYECKOTO 3aaHHs 3a/laHue
BBIKJTFOYATEIIH) Vitoro 18
Hroro 3a cemecTp 100
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Uroro 136

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUHU AUCHHUIINHBI,
1 BHJ0B Y4eOHOIl 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunbl yueOHOI e TenbHOCTH
dopmupyembie
Jlek. | IIpak. | Kypc. | Cam. DopMBI KOHTPOJIS
KOMIIETEHITUH
3aH. 3aH. mp. pao.
OIIK-4 + + + + Otyet no KypcoBomy npoekty, KypcoBoit
poekT, TecTtupoBanue, JK3aMeH,
TBopueckoe 3aanue
[TKP-2 + + + +  |Otuer o KypcoBoMy npoekty, KypcoBoit
npoekT, TectupoBanue, JK3aMeH,
TBopueckoe 3anaHue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH
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. . | MakcuMaapHBIN Oaut
MaxkcumanbHbII MakcumanbHbII
3a IEPUOJ MEXKIY Bcero 3a
DopMBbI KOHTPOJIA 6amr Ha 1-y10 KT ¢ 0as1 3a nepuos
2KT u Ha KoHeIlt CEMECTP
Hayana cemectpa | Mexay KT u 2KT
cemecTpa
1 cemecTp
TectupoBanue 5 5 5 15
TBopueckoe 3a1aHue 15 15 25 55
DK3aMeH 30
Hroro makcumym 3a 20 20 30 100
(58} (i}
Hapacratomum urorom 20 40 70 100

BannbHble OLleHKH 7151 KYpCOBOTO MPOEKTAa MpeicTaBieHbl B Tabnuue 6.1.1.
Tabnuua 6.1.1 — bayuibHble OLIEHKH JJIs1 KYPCOBOTO ITPOEKTa

. . | MakcumanpHbIi Oa
MakcumanbHbIi MakcumanbHbIi
3a MepHOJ MEXTY Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-y10 KT ¢ OaJut 3a mepuos
2KT u Ha xoHE CEeMECTp
Hayaja ceMmecTpa Mexay 1KT u 2KT
cemecTpa
1 cemecTp
OTt4er no KypcoBoMy 30 30 40 100
MIPOCKTY
Hrtoro makcumym 3a 30 30 40 100
nepuo
Hapacraromum ntorom 30 60 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmura 6.2 — Ilepecuer OAJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha ATy TEKyIIero KOHTPOIS Orenka

>90% oT MakcuMalIbHON cyMMbI OaioB Ha gaty TK 5

Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% oT MakcUManbHOI cymMMbl OaioB Ha naty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXIYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmmia 6.3 — Ilepecder cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecnieueHrue TUCIHIINHBI
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7.1. OcHoBHas1 JUTEpaTypa

1. B. fI. XapToB. MHUKpOIpOIIECCOPHBIE CHCTEMBI: ydeOHOe mocobue s By30B - M. : Akagemus,
2010. - 352 c. : un. - (Beicmiee npodeccrnonanbHoe oOpazoBanue. MHGpopMaTHKa U BBIYMCIUTEIbHAS
TexHuka). - bubnuorp.: c. 347-348. - ISBN 9785-7695-7028-5 (nanuuue B 6ubnuoreke TYCVYP - 16
9K3.).

2. Altium designer. Solidworks [TekcT] : yuebHOE mocobue mo npaktTudeckum 3ansatusm / J1. B.
OzepkuH ; Munobpuayku Poccun (M.), Tomckuit rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIIPABICHHUS U
paaunosnextponuku (Tomck). - Tomck : U3n-Bo TYCVYPa, 2017. - 280 ¢ : puc., Tabmn. 1. ont. auck (CD-
ROM). - bubmauorp.: c. 275-276. - ISBN 978-5-86889-764-1 (nanuuue B 6ubnuoreke TYCVYP - 10 3k3.).

3. JlonatkuH, Anekcanap Bukrtoposud. [IpoekTupoBanue medaTHbIX MiaT B cucteMe Altium
Designer [DnekTpoHHbIN pecypc] : yueOHOoe mocoOue s mpakTH4ueckux 3ansaTtuii / A. B. JlonaTkuH ;
pen., xynox. JI. A. MoBuaH. - 2-e u3a., UCIp. U AOM. - DNEKTPOH. TekcToBbIe naH. - M. : JIMK Ilpecc,
2017. - on-line : uB. un., puc., Tabin. - bubauorp.: c. 16. - ISBN 978-5-97060-509-7 : b. 11. [ DneKTpOHHBIH
pecypc]: — Pexxum poctyna: https://e.lanbook.com/reader/book/97334/#2.

7.2. lonoiHUTEIbHAS JTUTEPATyPa

1. PoxnectBenckuit J[.A. MukponpoueccopHble yCTPOHCTBAa B CUCTEMAax yIpaBieHus: Y4eOHoe
nocobue. — Tomck: TOMCKHIT MEXBY30BCKUI IEHTP AUCTAHIIMOHHOTO oOpa3zoBanus, 2003. — 130 c.
(manuuue B 6udnuoreke TYCVYP - 96 3k3.).

2. Pycanos B.B., llleBenes M.FO. MukpornpoiieccopHble yCTpoiicTBa U cucTeMbl: PyKOBOJICTBO K
BBITIOJTHEHUIO JTAOOPATOPHBIX padOT AJIsi CTYIEHTOB CIENHATbHOCTH «IIpOMBIITICHHAS STIEKTPOHUKAY. —
Tomck: TYCVYP, 2012. — 23 c¢. [DnexktpoHHBIH pecypc]: — Pexum nocrymna:
http://edu.tusur.ru/training/publications/865.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTesIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. Ko6pun HO. 1. Coznanue snexkTpuueckux cxeM rpadpuyeckum pepakropom P-CAD Schematic:
MeTtonuueckue ykasaHusi K JabopaTopHoil pabote mo aucuumnae «MHbopMaoHHbIE TEXHOIOTHU
npoektupoBanusi POCy». — 2012. 46 c. (1 npakTUUYECKUX 3aHATUN) [DIEKTPOHHBIN pecypc]|: — Pexum
nocrymna: https://edu.tusur.ru/training/publications/2608.

2. Pycanos B.B., IlleBenes M.IO. MukpornpoueccopHble yCTpoicTBa U cucTeMbl: PyKOBOJCTBO K
OpraHu3aluu CaMOCTOSATEIbHONU paboThl. — Tomck: TOMCKHUI rocy1apCTBEHHBI YHHUBEPCUTET CUCTEM
yIpaBIEHUSA U paauodeKkTpoHuku, 2012. — 91 ¢ [DnexTpoHHBIN pecypc]: — Pexum mocryna:
http://edu.tusur.ru/training/publications/866.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOUS A JHII
€ OrpAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIH/I0B

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuxcs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(deccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

CornacoBaHa Ha noptane Ne¢ 58343 13


https://e.lanbook.com/reader/book/97334/#2
http://edu.tusur.ru/training/publications/865
https://edu.tusur.ru/training/publications/2608
http://edu.tusur.ru/training/publications/866
https://lib.tusur.ru/ru/resursy/bazy-dannyh

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaJ]bHO-TeXHI/I‘leCKOC U IIporpammMHoOe o0ecneyeHue AJISI MPAKTHYIECKUX 3aHATHH

JlabopaTopusi MUKPOIMPOILIECCOPHBIX yCTpoiicTB u cuctem / Jlabopatopus I'TIO: ydyebHuas
ayJIuTOpHUs IJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuTOpus sl IPOBEICHUS
3aHATHI Ja00paTOPHOro TUIA, yueOHas ayIUTOpHUs IS MPOBEACHUS 3aHSATUH CEMHHAPCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopnsie MakeTs (10 1mT.);

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

- Octmmtorpadsr (12 mr.);

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

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

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoe o0ecrieyeHne 1 KypcoBOro nNpoeKTa

JlaGopaTopusi MHUKpPOIPOIIECCOPHBIX YCTpoHcTB u cucteM / Jlabopatopus I'TIO: yueOnas
ayAUTOpHUs ISl MPOBEACHUS 3aHATUU NMPAKTHMUYECKOIr'o THUIA, yueOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUN J1a00paTOPHOrO THUMA, yueOHAs ayAUTOpHUs IJIs NMPOBEACHUS 3aHATHI CEMUHApCKOro THUIA,
MOMEIIEHHUE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcOBBIX pabor); 634034, Tomckas
obmnacth, T. Tomck, Bepmmanna ynuna, a. 74, 333 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- 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.);

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

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

Jnst camocToATENbHONU pabOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TI0 aapecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

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

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

Ornrcanne UMEIOIIEToCs 000PyT0BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;
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- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;
- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanne OLIEHOYHbIX MATEPHUAJIOB JIS TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabauia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?::;§;;ii;ﬁ (Tem) q;giﬁgfggr;;e ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
1 TIporpaMMHBIN KOMILIEKC OIIK-4 Ortuer no [IpumepHsIil nEpeUYEHb
knacca EDA, npennazHaueHHbIN KypCOBOMY TEMATHK KypCOBBIX IPOEKTOB
JUIs Pa3pabOTKH SIEKTPUUECKUX IIPOEKTY
CXEM U IICYATHBIX ILIAT. TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
TBopueckoe [IpuMepHBIii IEpeyeHs TeM
3a/1aHue JUTSl TBOPYECKUX 33JIaHUN
2 Pa3pabotka OubinoTex OIIK-4 Oruer o [IpumepHbIil nepedeHb
DIIEMEHTOB U UX (DYTIIPUHTOB KypCOBOMY TEMaTHK KypCOBBIX IPOEKTOB
IIPOEKTY
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIi TepeyeHs TeM
3aJIaHue JUUISl TBOPYECKUX 3aJaHUI
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3 Pa3pabotka snekrpuueckux u |OIIK-4 Otuet no [IpumepHsIil nEpeyeHb
MPUHIUITHATIBHBIX CXEM C KYpPCOBOMY TEMAaTHUK KyPCOBBIX MIPOEKTOB
HECKOJIbKUMHU JINCTAMHU MIPOCKTY
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIii IepeyeHs TeM
3a7jaHue JUISl TBOPYECKUX 3aJIaHUN
4 PacueTt BOJIHOBBIX OIIK-4, ITKP-2  [Otuer no [IpuMepHBIii TEpeUeHb
CONPOTUBIIEHUNA MPOBOITHUKOB KypPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
(MMIIe1aHC) ISl MHOTOCIIOMHBIX MIPOEKTY
BY neuarHbix 1iat TectupoBanue [IpumepHsIil nEpEYEHD
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIi IEpedYeHb TEM
3a/laHue JUTSl TBOPYECKUX 33JIaHUN
5 IIpoekTupoBanue OIIK-4 Ortuer o [IpumepHsIil nEpeUYEHb
MHoOrocioinsix BU nedatHbix KypCOBOMY TEMAaTUK KyPCOBBIX IIPOEKTOB
J1aT MoJi KOHKPETHBIN TeX MIPOCKTY
npounece ¢ y4cToM paBuil TectupoBanue [TpumepHsIil nEpeyeHb
TpacCupOBKU TECTOBBIX 3aJaHUM
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
TBopueckoe [IpuMepHBIii IepeyeHs TeEM
3a7aHue JUIsl TBOPYECKUX 3aJlaHUN
6 Kimaccudukamms [TKP-2 Ortuer no [IpumMepHbIil TEpeYeHb
MHUKPOIIPOLIECCOPOB, BAPUAHTHI KypPCOBOMY TEMATHK KyPCOBBIX IIPOEKTOB
aApXUTEKTYpPBbI, 0011asi CTPYKTypa IIPOEKTY
U IIPUHIUTIBI TectupoBanue [IpumepHsIil nEpeYEHb
(pyHKIMOHMPOBaHKS yCTPOUCTB TECTOBBIX 3aJaHUI
1 CHCTEM DK3aMeH I[lepeyeHnb PK3aMEHAMOHHbIX
BOIIPOCOB
7 Komnuiisitopel U cumyasatopsl, | OIIK-4, TIKP-2  |Otuer nio [IpuMepHBIii TIEpedeHb
MIPUHLUIIBI OTJIaJKU U TIOMCKA KYpPCOBOMY TEMATHK KyPCOBBIX IIPOEKTOB
01112 (03 MIPOCKTY
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
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8 IMonkmouenue u ynpasinenue |OIIK-4, IIKP-2 |Ortuer no [IpumepHBIil nepeyeHb
nepupepuitHIMU KypCOBOMY TEMaTHK KypCOBBIX IIPOEKTOB
YCTPOWCTBaMU C IIPOCKTY
MHKPOKOHTpOJIIepa (JaTauKu TectupoBanue [IpuMepHBIii TIEpeYeHb
M3MEPCHHUs PUBHICCKUX TECTOBBIX 3aJaHUI
BCJIMINH, ABUTATCIH, DK3aMeH I[TepedeHs 3K3aMEHAIMOHHBIX
BBIKJTFOYATEIIH) BOTPOCOB
TBopueckoe [IpuMepHBIii IepeyeHs TeM
3aJlaHue JUIS TBOPYECKUX 3aJaHHUI

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

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeIEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHBIE coJieprKaIime coJIeprKaIue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHUe poOeITb
MPUMECHECHHE
HABBIKOB
5 (OTIIMYHO) >90% ot chopMUpOBaHHBIE | CHOPMUPOBAHHOE YCIENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIHH

2 He nmeeT He0OXOIMMBIX TIPEICTABICHUN O POBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh Ha yPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU WM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OIPE/ICTICHHON HayKe, OTPAaCIH WiIK 00BEKTaM, y3HAeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpararscs 111 0oJiee NeTATbHOTO €r0 YCBOSHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. ITporpammarop JTAG nmo3sonser:
_ Tonpko nporpaMMHpOBaTh MUKPOKOHTPOJLIED
_ IIporpaMMupoBate ¥ NPOBOAUTH OTIAIKY
_ Mcnonp3oBaTh napajuienbHOE BBICOKOBOJIBTHOE IIPOIPAMMHUPOBAHUE
ToJbKO MpocMaTpUBaTh BHYTPEHHE COAEPKUMOE perucTpoB MK
2. Yro peanusyeT BOZMOXKHOCTH BO3BPATa U3 NOJNIPOrpaMMbl K OCHOBHOM IIpOrpaMMe:
_ IlpepoiBanus
_ Crex
_ IIporpaMMHBIi CUETYHK
Takimep
3. CTek B MUKPOKOHTpOJUIEpE pabOTaET 10 MPUHLHUITY:
_ TIOCJIEHMI NIPUIIE] — IEPBBIN yIlIen
_ TIEPBBIN NPUIIET — IOCIEIHUN yIle
_ TIEPBBIN NPUIIET — NEPBLIM yILIE
IIOCJIEIHUM NTPULIEN — MOCIEAHUMN YILIe
4. Jlupextusa .include:
_ TIPHCBaUBAET CUMBOJBbHOMY HMEHH HEKOTOPOE YHCIOBOE 3HAYCHUE
_ yKasbIBaeT acceMOepy MECTO OKOHYaHHMs (pailiia HCXOJHOTO TEKCTa
_ NIOJCTaBIISIET TEKCTOBBIN (aill B TO MECTO IIPOrpPaMMBl, I/l IPOUCXOIUT €€ YIOTpeOIeHUE
3aIHCHIBAET IEPEMEHHYIO
5. Kakas xomanja umeeT O0NbIINI TPUOPUTET BbI BHIMOIHUTCS nepBoid «[lodutHoe M(&)» mmubo
_«ITobutnoe MJIH(|)»:
_ Iloburnoe (&)
_ Ilo6urnoe UJIN(])
_ OnMHAKOBBIM IPUOPHUTET
Her BepHOTrO 0oTBETA
6. Kakne xoMaHIbl UMEIOT OOJIBIIMN NMPUOPUTET M BHI BHINOJHATCSA nepBbiMu «lloOutHOE
_otpuuanue (~) ¢ Jlornueckum orpunianueM (!)» n1ubo «Ymuoxenue (*) ¢ enenuem (/)»:
_ Ymuoxenue (*) ¢ Henenuem (/)
_ IloburHoe orpunanue (~) ¢ Jlornueckum orpunanueM (!)
_ OnMHAKOBBIM IPUOPHUTET
Her BepHOTrO OTBETA
7. YTo npOoU30iAET B MUKPOKOHTPOJUIEPE, €CIIN B PE3YJIbTATE BBIIIOJHEHUS ONEPALUU ITPOU3OLIEII
_BBIXO/J 32 TpaHMIIbI OaiiTa, HarpuMep, IPU YMHOKEHUH JTUOO0 CII0KEHUH?
_ Ycranosurcs ¢uar nepeHoca (C) B perucTpe COCTOSHUS
_ Ycra”oBurcs ¢uar oTpuLaTenbHOro 3HaueHus (N) B perucTpe CoCTOsHUS
_ Copocurces daar norerpaaHoro nepenoca (H) B peructpe cocrosHus
[Ipoun3soitaeT 3aBucanre MUKPOKOHTPOJLIIEPA
8. Uto npowusoiiaer ¢ nepeMeHHor X B komanjae X%=Y?
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_ 3anmmretcst mpoteHt ot Y
_ 3anmumiercs norunyeckoe M
_ 3anuiercs OCTaToK OT JIeJICHUs
3anuieTcs 1esas 4acTh OT JeJICHUs
9. Urto Oyaet 3anucano B nmepeMeHHou X mocie aenenus X = 5/2, ecau X 1enoe 6€33HaKOBOE
_4HUCII0
25
1
2
4
10. Yo 6yzer 3anucano B nepemenHoi 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 3a1MCAHO YMCIIO 7.
~ 0b000100101
_ 0x74
74
0
12. Yo O6yner 3anucano B nepemerHoirt PORTC mocne Bemonnenus oneparuu PORTC |= (1 << 2) |
(1 <<3), ecnmn B PORTC 01510 3ancano 9mcio 7.
~0b00001111
~0b00011111
~0b00001011
0b00000000
13. Yo Oyner 3anucano B nepemenHoit PORTA mocne Bemonnenust onepanuu PORTA &=~ (1 <<
5)|(1<<1), ecnn 8 PORTA 65110 3an18CaHO 9nCIIO 7.
~0b00010110
~ 0b00000101
~0b00101101
0b00000000
14. Yto Oyzet 3anmcano B mepemenHoi C mociie BeimoaHeHus onepanuu char stroka[6]="Hello"; C
= stroka[1];
_ ACSII xozn OyxBBI «e»
~ 0x0e
~0b00000101
VHV
15. Kaxko# nmopsaok cieoBaHusi 00bABICHUN B CTPYKTYPE IIPOrpaMMbl Ha si3bike Cu ?
# include , [IpepriBanus { }, @ynuxiuu { }, OObsBICHHE II100ATBHBIX IEPEMEHHBIX, int main()

e

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

A

# include , O6bsBeHME T100aNBHBIX TIepeMeHHbIX, OyHuKIMY { }, [IpepsiBanus { }, int main()
i)
" IlpepoiBanust { }, ®ynuxuun { }, O6bsBICHHE [TTO0AIBHEIX TepeMEHHBIX, int main() { }, #
include ,
16. YxaxunTe 3anucCh, IPY HANIMCAHUU KOTOPOM MPOM30MIET H3MEHEHUE nepeMenHon C
/I C=0x8A
~C=0x8A//
/% C=0x8A*/
A=C
17. Vkaxwure ycnoBue He OECKOHEUHOIO IUKJIa
_ while(5) {i++}
_ for(;;){i++}
while(1) {i++}
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if(d)
18. 3amaum KomnmATOpA:
Tpancasanus nporpaMMbl, 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, COCTaBJI€HHONH Ha HCXOJHOM f3bIKE€ BBICOKOTO YPOBHS, B
_DKBHBAJICHTHYIO IIPOrPaMMy Ha HHM3KOYPOBHEBOM SI3BIKE
Tonpko mporpaMmmupoBaHUuE MUKPOKOHTpPOJIEpA
19. Yo Gyzet BricTaBaeHO Ha nopTy B atmega 16 npu 3anucu PORTB = dig[0]?
_ 3HaveHMe yKaszarels, 3anucanHoe B maccuse dig, mo Homepy 0
_ 3HaveHMe yMCNIa, 3aMcaHHoe B Maccuse dig, mo Homepy 0
_ 3HayeHue MaccuBa
[Topt Oyaet ycranosneHn B 0 (GND).
20. Yro npowusoiinet npu BeimoaHeHun komanasl PORTB |= (1<<PORTBO0) B atmega 16
_ Ha BeiBoie PORTBO nosiBuTCS HanmpsHKEHUE MUTaHUA MUKPOKOHTPOJLIEPa
_ Ha mopry PORTB ycTaHOBHTCS BBICOKOE COCTOSTHHE («EANHHULAY)
_ BeiBox PORTBO Oyner HacTpoeH Ha BBIXO
BriBong PORTBO Oynet HacTpoeH Ha BXO.
21. Yro npousoiiner npu BemonHenuu komanael UDR = PINB B atmega 16
_ IIpousoiiner nactpoiika ckopoctu UART nmepenarunka
CuuTaHHBIC 3HAYCHUS C BOCBMH HOXKEK MOpPTa B JBOMYHOM Bujae OyayT 3anucanbl B UART
_Oydep
_ Taxasg xomaHJa HE TIOANACPKUBACTCS
CpaBHEHHE IEPEMEHHBIX
22. Yrto npousoiiaet npu BeinoaHeHuH koMaH bl TCCR2B = (1<<CS12) | (0<<CS11) | (1 << CS10)
_Batmega 16
_ Komanpa nognepxusaercs ToabK0 Taiimepom 1
[IpousoitaeT HacTpolika AenuTens Taiimepa B 1024, 4To mpuBEAET K YCKOPEHUIO cueTa TaiMepa
B 1024 pasza
[Ipousoitner HacTpoiika aenutens taimepa B 1024, 4yTo mpuBegeT K 3aMEIJICHHUIO CUETa
_Taiimepa B 1024 pasza
Cuuraercs 3HaUEHUE Talimepa
23. Yro npounsoiinet npu eimoaHeHun komanasl if(TIFR & (1<<TOV1)) B atmega 16
_ IIpousoiiner BbI30B IPEPHIBAHUS
_ IIposepka ¢uara npepeiBaHus TaliMepa
_ IIpowmsoiiner copoc (ara npepriBanus Takimepa 1
VYcraHoBka (uiara npepbIBaHuUs
24. Yro npounsoiinet npu BeinoaHenun komanasl TIMSK |= (1<<TOIEO) B atmega 16
_ Paspemenue npepeiBanus, Korjaa TaiMep J0CUUTaeT 10 256
_ Paspemenue npepeiBanus, Korjga 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 ganubix B UART monyne
_ Cpasy BBI30BETCS TPEPHIBAHKE OT IPHUEMONIEPEATINKA
[Ipu Hanuuuu ganHbIX B Oydepe npuema / nepenaun UDR HauHeTcs ux mepenada corjacHO
_HACTpOMKaM
CpaBHEHHE IEPEMEHHBIX
26. Kakas komaH1a MO3BOJISIET 3aJIepKaTh JalbHEUIIIEE BBIMOJHEHUE KOMAaH MUKPOIIPOTrPaMMBlI,
_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 yBENMYUT OTHOCUTEIBHOE BpEeMs May3bl MEXAYy NepejadyaMy JJsi CUHXPOHU3ALUU
nepenaBaeMbix n1aHHbIX B UART B atmega 16
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~ Bur USBS B peructpe UCSRC
_ baiiter UBRRL 1 UBRRH, 3ananus ckopoctu
but UPM1 u UPMO, onpexaenstomue GyHKIHOHUPOBAHUE CXEM KOHTPOJIS B (HOPMHUPOBAHUS
_YETHOCTH
Peructp UCSRC
Kaxue nactpoitku moayns AL mo3BomsT omudpoBaTh BXOAHOW CUTHA aMILIUTY 10 10 2,56B
_TIpY OTCYTCTBMHM HanpsbkeHus Ha Hokke AREF B atmega 16
_ ADMUX &= ~ (1<<REFS1)|(1<<REFS0)
~ ADMUX |= (1<<REFS1)|(1<<REFS0)
_ ADMUX = 0x00 | (1<<REFS0)
ADMUX &= ~ (1<<REFS1)
Kakoe uncno HyxHO 3anucath B HacTpoiiku ALl mpeoOGpa3oBaTens, 4ToObl U3MEpPsIEMBbIi
_curzai 01 pasHocTeIO HAa HOKKax ADC1 u ADCO u 6611 ycunen B 10 pa3 B atmega 16
_ ADMUX = 0x09
~ ADMUX = 0x00|(1<< ADCO0)| (1<< ADC1)
_ ADCSRA = 0xCD
ADMUX =10
YcranoBka kakoro 0urta mo3BojisieT HacTpouTh ALl Ha aBTOMaTHYECKUH TIepe3anycK mocie
_OKOHYaHMs OlM(POBKH B atmega 16
_~ ADMUX |= (1<< ADEN)
_ ADMUX |= (1<< ADEN)
~ ADMUX |= (1<< ADATE)
ADMUX &= (1<< ADATE)

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

TexHOJIOrHK N3rOTOBIEHHE MHOTOCIONHBIX MEYATHBIX ILIAT

MmnenaHc 1enu, COnpoTUBIEHUE, COTIIACOBAHNE IJTMHHBIX JIMHUM.

Oranbl pa3paboTKU OT CXEMOTEXHUKH JI0 TOTOBOW mevyaTHoW miaTsl. IIporpammsr 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
MoJyJiel, paguo 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, mpuMeps!, 0COOEHHOCTH

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

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

Crpykrypa nporpaMmmsl Ha si3blke Cu

HauOosnee yacTo ucnonb3yeMble TUIIBI JaHHBIX. Pa3MepHOCTb, IPUMEpHI.

IIpumep maccusa. [Ipumep maTpuLbL.

Onwucanue QyHKIUI-00paObOTUYNKOB MPEephIBAHUI

CoctaBuTh 2 (HyHKIIUH peaiu3aliy napanieabHoro uatepgeiica. Ilepsas 1omkHa BHIBOAUTD B
nopt C nannasie 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, MOJAKJIIOYEHHBIMU HampsAMylo Kk nmopty A. Hamwucats
npoIelypy onpoca ¢ mporpaMMHON GuibTpanueil 1pedesra KOHTAaKTOB, BO3BpAILAIOIIast CTAaTyC
kHomok (return KeyStatus).

Hanucath (yHKIUIO, MTOTYYalONIyl0 IBOUYHOE YMCIIO Ha BXOJ M Bo3Bpamiatomas (return Led)
HEO0OXOMUMBIN KOJI CEMHCETMEHTHOTO MHIUKATOpa A1 0ToOpaxkeHus yucia. [IpeodpasoBanue
gucen ot 0-9.

Jan maccuB unsigned char X[] = “A,I,E,F,L,0”, npencrasmnsrommii co6oit ASCII ko 6ykB.
BriBecTu OykBBI Ha 6 pas3psiAHBIA CerMeHTHBIH MHAMKATOp. [loakioueHne MHAMKATOpa K
MHUKPOKOHTPOJUIEPY MPOU3BOJIbHOE. MOJENb M TUIl CEMUCETMEHTHOTO UHIAMKATOPA JII00OM.

Han maccuB unsigned char X pasmepa n. OcTaBUTh B MacCHBE YHUCJA, yJOBIECTBOPSIONINE
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ycaoBuro min < X[i] < max, He yJOBJIETBOPAIOIINE YIaIUTh, CIIBUHYB ocTaBmuecs. [Ipumep:
“1,2,3,4,5,6,7,8,9,0” => ynansem 1 u 0 =>“2,3,4,5,6,7,8,9”

Hammcats QyHKIHIO, TOICUMUTHIBAIOIIYIO CPEAHEE KBAIpaTUIHOE 11€710T0 MaccuBa unsigned int
X[128] . IIpenBaputeabHO OOBSIBUB U, MPU HEOOXOIUMOCTH, HHUIIMATHU3UPOBAB MIEPEMEHHBIC.
MaccuB npeacraBisieT noxydyeHHble 3HaueHus ¢ 16 paspsanoit AL

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

Hamucarts nponeaypy npeoOpa3oBaHusi KBaJpaTHOW MAaTPHUIIBI B MacCUB. 3ajlaHa MaTpuma A
Pa3MEpHOCTHIO N*m. 3amucaTh BCe AIEMEHTHI MAaTPUIIBI B OHOMEPHBIN MaccuB B 1o cTonbiam,
HauMHag ¢ KoHIa. [lepemenHble int

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

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

Hanucats ¢yHknuoo, pa3duBamoulyo 8-3Ha4HOE YKCIIO HA OT/ENIbHbIE 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 PyHKIMIO s BEIBOJA HA S83HAYHBIN
CEMHUCETMEHTHBINA OUCILIIEN YUCEI.

Hanucate pynkiuro, npuanmaronyto Ha Bxoa ASCII kon nudp u Bo3Bpamaromniyto (return
Znak) ASCII xox crnenmailbHBIX CUMBOJIOB. IIpeamnonaras 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, &, K4, )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
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 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 konmupoBaHuu BcTpetutcs ynucio 0xCO (END) zamenuts ero npyms uuciamu (0xDB,
0xDC). Ecnmu npu xonupoBanuu Becrpetutcs uncio ESC (0xDB) — uucnamu (0xDB, 0xDD).
(Peanmuzanus npotokona oomena SLIP) IIpumep: BUF[64] = {0xAA, 0xBB, 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 CJIOKHBIX YCTPONUCTB

Knaccudpukanuss COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(YHKIMOHATBHOMY MTPU3HAKY

O61ee onucanue Mporecca NMPOSKTUPOBAHUS MOYIIBHBIX CUCTEM

Knaccugukarus MeToIuk NpoeKTUPOBAHUS IIEKTPOHHBIX CXEM

OO6nacTv NpUMEHEHHUs CIIELUANTN3UPOBAHHBIX HHTETPAIBHBIX CXEM

Knaccudpukanus COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(YHKIMOHATBHOMY MTPU3HAKY

OO1ee onucanue Mporecca NPOSKTUPOBAHUS MOYIIBHBIX CUCTEM

Knaccudukarus MeTonuk NpoeKTUPOBAHUS IIEKTPOHHBIX CXEM

. Obnactu MNPUMCHCHUA CIICHUATIU3UPOBAHHBIX NHTCTPAJIBHBIX CXCM
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CTpyKTypa nporpaMmMbl

OO0bsiBIEHNE IEPEMEHHBIX

9.1.4. IlpuMepHBIil NepeYeHb TEMATHK KYPCOBBIX MIPOEKTOB

. CIIpOeKTHpOBaTh MHOIOKAaHAJIBHYIO CUCTEMY PETYJIMPOBAaHUSA TEMIEpPATYyphbl B TEIUIULE.

BxiroyaeT BoceMb TaTYMKOB TEMIIEpAaTyphl M HarpeBaresield. 3HaUeHHE CTAOMIU3UPYyEMOM
TemIrepatypsl 3agaetca B auamnazone ot 10 go 40 [JC. Unaukanuus BHIXOJHBIX CUTHAJIOB Ha
BKJIIOUEHHUE HarpeBaTesield — C TIOMOIIBIO IMHEHKH cBeToanoA0B. Ha mudpoBoe Tab10 BEIBECTH
TeMIepaTypy o0beKkTa, HoMep KOTOporo HabpaH Ha MPOTrPaMMHOM TepeKIIIoYaTeie.
CnpoexTupoBaTh U3MEPUTEINIb YACTOTHl CETH ¢ TOYHOCTHIO 10 AECATHIX JOJIEH repua npu
BpEMEHH U3MepeHHs He Oosee oaHON cexkyHabl. MHpopmanusa nomkHa AyOnupoBaThes Ha
BBIHOCHOM Ta0J10, CBSI3b C KOTOPBIM OCYIIECTBIISIETCS C MOMOIIBIO TPEXIPOBOIHON JTHHUU
CBSI3HU.

. Pa3paboTtarp ycTpoiicTBO 0OXpaHHOW CUTHamu3anuu. YUCIo oxpaHsaeMbIX 00BEeKTOB — 10 64.

YCTpoHCTBO JAOKHO COXPaHATh CBOIO pabOTOCIOCOOHOCTH NMpHU BHIKIIOUEHUHU ceTH. [lpu
Ha)KaTUU KHOIIKH «3ampocy Ha IMU(PPOBbIE MHAUKATOPHI MTOCIEI0BATEILHO BBIBOISATCSI HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ cUrHai « Tpesoray.

CrnpoexTupoBaTh yCTPOWCTBO KOHTPOJISI MHTEHCUBHOCTHU ABMXKEHUS 4yepe3 mocT. [lo 3ampocy
BHEIIHEr0 YCTPOMCTBA BBIBOAUT Ha HUGPPOBBIE MHAMKATOPHI Yac MUK U KOJIUUYECTBO
aBTOMOOWJIEH, MPOUIEAIINX Yepe3 MOCT B 3TOT 4ac.

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

PCAIbHYIO CCTKY pacCliMCaHUs MIKOJbHBIX 3BOHKOB, MHAWKAIIUIO TCKYIICTO BPECMCHMU.

. CpoekTupoBaTh YCTPOUCTBO ISl U3MEPEHUs MOTPeOIIEMO IIEKTPOIHEPTHH B J1000 ceTn

noctostHHOro Toka (10 10 000 kBtu).
Pa3paboTraTh 4ackl 37€KTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.

. Pa3paborarh 1iupoBoii aBTOMOOHMIBHBIN CITUAOMETP (TPH JECATUYHBIX Pa3psia).
. HactoTa uMIyIIbCOB Ha BBIXOJIE TeHepaTopa B repuax ot 1 10 99 nomxHa OBITH paBHA YKCITY Ha

IPOrpaMMHOM IepeKIIouaTese U 0ToOpaxaThCcsl Ha HU(POBBIX MHIUKATOPAX. JIUTENIBHOCTH
umnyiabcoB — 100 mxke.

CnpoekTHpoBaTh U3MEPUTEIIb YAaCTOTHI BpalleHUsl poTopa ABurartens. Jlnana3oH U3MepeHus
(100—10000 06/MuH). UMIybCHBIHN 1aTYMK BHIpaOaTHIBACT 96 NMIYIIHCOB 3a KaXKIbIH 000POT.
Bpems uamepenust — He 60s1ee Tpex 000pOTOB poTopa.

Pa3paboTaTh 3€KTpOHHOE YCTPOWCTBO YNpaBieHUs WHKyOaTopoM. TOYHOCTH 3alaHus U
crabunuzanuu temnepatypsl — 0,1 [JC. Yepe3 kaxiablii yac o0ecrneduTh U3MEHEHHE
MOJIOKEHUS ALl myTeM noBopora Ha 4501. IlpeanycmorpeTs HUPPOBYIO HHIUKAIUIO
temnepaTtypsl. [ns ananoro-mugppoBoro npeoOpa3oBaHHs CHUTHANAa MCIOJIB30BATh METOJ
JBYXTaKTHOTO MHTEIPUPOBAHMS.

CnpoekTupoBaTh MHOTOKAaHAJbHYI0 CHUCTEMY PEryJUpOBaHUS TEMIEPATypbl B TEILIMIE.
BxitouaeT yeThlpe AaTYMKa TEMIIEpaTypbl W HarpeBaTens. 3HaUeHUE CTAOMIU3UPYyeMOi
Temrepatypsl 3agaetca B auamna3zone ot 10 go 40 [JC. Uaaukanus BBIXOJHBIX CUTHAJIOB Ha
BKJIIOUCHUE HAarpeBaTesell ¢ MOMOIIbI0 JUHEHKH cBeTOAMOAO0B. s aHanmoro-uudpoBOro
npeoOpa30BaHus HCIIOJIB30BAaTh METO IByXTAaKTHOI'O MHTETPUPOBAHHMS.

Pa3paboTtath 351eKTpOHHBIN TaliMep ¢ MHAUKALKMEH B pexXuMe 00paTHOrO CYeTa yCTaHOBICHHOTO
BpPEMEHHU B YacaxXx M MUHYTaX. B TedueHue 3alaHHOTO BPEMEHHOTO OTpe3Ka JOJDKEH OBITh
BKJIIOUEH MCIOJIHUTEIBHBIN AIEMEHT (3apsiIHOE YCTPOHCTBO).

CnpoexTupoBaTh YCTPONCTBO KOHTPOJS MHTEHCHUBHOCTH JBHXKEHHS aBTOMOOMIEH IO
aBToMaructpaid. Ha nudpoBbie MHAMKATOPHI BBIBOAUTCS TEKyIlEe BpeMs M KOJIHYECTBO
aBTOMOOWJIEH, MPOLIEIIINX Yepe3 MAarucTpaib ¢ Hayasla CyTOK.

PazpaboTarh yCTpOCTBO OXpaHHOM CUTHAJIM3ALUU KBAPTHP OJHOTO MOIbE3/1a MHOTO3TAKHOTO
noma. Yucao oxpaHseMblXx 00beKTOB — 110 16.

CrnpoeKTHpOBaTh MIaXMaTHBIE JIEKTPOHHBIE Yachl 7S OUL-TYPHHUPA.

CripoeKTHpoBaTh yCTPONCTBO YIpaBIEHUS I'yKOM Ha 3aBoje. J(OJKHO peann30oBaTh pealbHyIo
CETKY PacCIUCaHUsl CMEH, 00eIEHHBIX MEPEPHIBOB, MHAUKALIUIO TEKYIIETO BPEMEHHU.
CrpoeKTHpOBaTh INEKTPOHHBIE BeChl. DUKCUPYIOT BEC U CTOMMOCTh pac(hacoBaHHOW MOPIUH
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MPOJYKTa.

19. CnpoekTupoBaTh U3MEPUTEIh YAaCTOTHI MyJIbca YesoBeka. Bpems uamepenus — He 6onee 3
CEKYH/]I.

20. CnpoexkTupoBaTh I'€HEpPATOpP MavyeK UMIYJbCOB, ciaenyromux ¢ yactorod 10 I'm. Yactora
uMIyJibcoB B mauke 10 kI, unciio ummynbcoB B mauke (ot 1 mo 100) HaGupaercs Ha numoOax
MPOrpaMMHOTO MepeKIYaTeNst U 0ToOpakaeTcss Ha HUGPOBBIX UHANKATOpaX. JIuTeaIbHOCTh
umnyJsibca — 10 MKc.

21. CopoeKTHUpOBaTh CUCTYUK MOTPEOIIEMOI TEIIIOBOM SHEPTHH.

22. CopoeKTHpOBaTh IEKTPOHHBIE Bechl. DUKCUPYIOT CHavaia Bec Taphl (OaHKHU 1MOJ] CMETaHy WIIN
pacTUTEIHbHOE MAcCJIO), a 3aT€M YHCTHII BeC MPOIYKTa U €r0 CTOUMOCTb.

23. Paszpaborats ycTporicTBo ynpapienuss CBU-nieupto (4ackl ¢ Taiimepamu).

24. PaspaboraTh cBeTO)Op CO BpeMEHEM 3EJI€HOTO CBETA, MPOMOPIHOHATLHBIM HHTECHCUBHOCTH
JBUKEHHSI aBTOMOOUJIEH uepe3 MarucTpaib.

9.1.5. IlpuMepHbBIii epevyeHb TeM ISl TBOPYECKUX 3aJaHUI

1. Pa3paboTka cxembl 3JEKTPUUECKON MPUHIIMIMAIBLHOM B MPOTPaMMHOM KOMILIEKCE CKBO3HOTO
IIPOEKTUPOBAHMS NI€YaTHBIX I1JIaT

. Pacuer BOJTHOBOTO COMPOTUBIICHUSI OMUHOYHOTO NPOBOAHMKA MK AU HepeHInaIbHON naphl

TpaccupoBka IeyaTHOM IJIaThl B IPOTPAMMHOM KOMIUIEKCE CKBO3HOI'O IPOEKTUPOBAHUSA

NeYaTHBIX IUIaT ¢ (POPMUPOBAHMEM KOMIUIEKTa KOHCTPYKTOPCKON TOKYMEHTAIMU

4. V3ydyeHue KOHTYpPOB MEYATHOM IIAThl, OKOH, AMAJIEKTPUUECKUX OapbepoB U KPEMeKHBIX
OTBEPCTUI B IPOTPaMMHOM KOMIUIEKCE CKBO3HOT'O MPOEKTUPOBAHUS MEUATHBIX IJIAT

5. 3D mpoekTupoBaHue KopIyca ycTpoiicTBa /i neyatu Ha 3d mpuHTepe ¢ 3arpys3koit 3d moxenu
B Cpey CKBO3HOI'O IIPOCKTUPOBAHMSL.

W N

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMe, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

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

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYEeT BBISICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAWBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

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

I[JISI JUI C OrpaHUYCHHBIMU BO3MOXKHOCTIAIMH 3O0pPOBbd W HHBAJIHUAOB HNPCAYCMOTPCHBI
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JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEPHAJIbI, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.
Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0yvaromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, THCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO allapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

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

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJdA JUIl ¢ OrpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. [ Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IPEJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHMBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMH
310POBbS U WHBAIHAOB MO AUCHUILIMHE MPEAycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNITUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMU cJIyXa:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JIA JIUL € OT'PAaHMYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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