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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).

Yacts 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayiabs HanpaBieHHOCTH (poduiist) (major).

Nunexc quctummmunsl: 51.B.01.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob6menpodeccuoHanbHbIe 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 4 3a4€THBIX eMHUII, 144 akaJeMUYecKrX 4acoB.
Pacnpenenenue Tpya10eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B

tadimue 4.1.
Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAM YUY€OHOM eI TeTbHOCTH
o Bcero |CemecTpnl
Buapl yaeOHOM AesTENHPHOCTH P

4acoB 1 cemectp
KonTakTHas aynuTopHas padora 00y4aomuxcs ¢ npenojaBareseM, BCero 44 44
JIEKITMOHHBIC 3aHITU 18 18
[IpakTHueckue 3aHATUA 8 8
KypcoBoii npoekT 18 18
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CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 64 64

BHeAYIMTOPHAas padoTa 00y4alIMXCcs ¢ MpenojaaBarTesieM, BCero

Hanucanue otyera nmo KypcoBOMy MpPOEKTY 24 24

BrinosiHeHHE TBOPYECKOTO 3a1aHUS 24 24

[ToaroroBka Kk TECTHPOBAHUIO 16 16

IToaroroBka u capaya JxK3aMeHa 36 36
Oo0mas TpyAoeMKOCTb (B Yacax) 144 144

Oo6mas TpynoemMKkocTh (B 3.e.) 4 4

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.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIMILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Cam. Bcero
[Ipak. | Kypc. dopMmupyemsle
HazBanus pasnenoB (TeM) TUCHUIIIMHBI | 3aH., pab., | gacos (6e3
3aH., 4| Tp. KOMITETCHITH
q 9 | SK3aMeHa)
1 cemecTp
1 IIporpammHsbIil KomIuiekce kiacca EDA, |2 - 18 8 28 OIIK-4
npeIHa3HAYCHHBIN U1 pa3paboTKu
ANEKTPUUECKUX CXEM U MEeYATHBIX IJI1aT.
2 Pa3zpaboTka OMOTMOTEK AIEMEHTOB B X |2 2 8 30 OIIK-4
GyTIpuHTOB
3 Pa3paboTka 3JeKTpUYECKuX U 2 2 8 30 OIIK-4, ITIKP-2
MPUHIIUITAATIBHBIX CXEM C HECKOJIbKUMU
JUCTaMH
4 PacueT BOJIHOBBIX COIIPOTUBIIEHUI 2 2 8 30 OIIK-4, I[IKP-2
MIPOBOJIHUKOB (MMIIEAAHC) TSt
MHOTOCJHOMHBIX BY nedarHsIx miart
5 IIpoextupoBanne MHOTOCI0MHBIX BU 4 2 10 34 OIIK-4
MEeYaTHBIX TUJIAT MOJ] KOHKPETHBIN TeX
IIPOLIECC C YYETOM MPaBUJI TPACCUPOBKU
6 Kimaccudukamnus MUKpOIIPOIIECCOPOB, 2 - 6 26 [TKP-2
BapHaHThI ApXUTEKTYPBI, 001I1ast
CTPYKTYpa U HPUHIUIIBI
(GYHKIIMOHUPOBAHUS YCTPOICTB U CUCTEM
7 KoMIUIsITOpsl ¥ CUMYJISTOPBI, 2 - 6 26 OIIK-4, I[IKP-2
MIPUHIIUATIBI OTJIAJIKA U TIOUCKA OMIHOOK
8 IlonkiroueHue U yrnpaBjieHUE 2 - 10 30 OIIK-4, IIKP-2
nepudepuiiHpIMU yCTPOMCTBAMHU C
MUKPOKOHTpOJUIEpa (aTYMKU U3MEPEHUS
(U3UYECKUX BEIMYNH, JBUTATEIH,
BBIKJTIOUATEIIH )
Hroro 3a cemectp|18 8 18 64 108
Hroro|18 |8 18 64 108

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
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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)
Haspanwus paznenoB (Tem) HaumenoBanwue npaktuueckux | Tpynoemkocts, | Dopmupyembie
JTUCIUTLTAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
1 cemecTp
2 Pa3paboTka 6uOIMOTEK Hcnons3oBaHne roTOBBIX 2 OIIK-4
AJIEMEHTOB M X QYTIPUHTOB  |OMOJIMOTEK U CO3/IaHUE
cOOCTBEeHHBIX BKIO4Yasa 3D Bu.
Hroro 2
3 Pa3pabotka snekrpuueckux U | Co3anue CXeMbl yCTPOHCTBA C 2 OIIK-4, TIIKP-2
MPUHIIAITAATHHBIX CXEM C MCTIOJIb30BAaHUEM COOCTBEHHBIX
HECKOJIbKUMHU JINCTAMU OnOIMOTEK
Hroro 2
7
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4 PacueT BOJIHOBBIX Br16op Trna muorocnoitnoit BU 2 OIIK-4, IIKP-2
COIMPOTUBIICHUH IPOBOJHUKOB |[I€YaTHOM IUIATHI JIs
(ummnenaHc) st KOHKPETHOI'O IIPOU3BOJICTBA U
MHOTOcHI0MHbIX BU nmedaTtHbIX |pacder MPOBOJIHUKOB C
miar KOHTPOJIEM BOJIHOBOT'O
COIIPOTUBIICHUS

Hroro 2
5 IIpoextupoBanue TpaccupoBKa N€4aTHOM IJIaThI € 2 OIIK-4
MHOTroCJIONHbIX BY nedaTHpIX |MCIOJIB30BaHUEM PACCUMTAHHBIX
IUIaT O/ KOHKPETHBIN TEX IIapaMeTpOB MPOBOJHUKOB U
IIPOLIECC C YYETOM MPaBUI IIpaBUII
TPacCUpPOBKHU Utoro 2

Uroro 3a cemectp 8
HUroro 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 — Bugbl caMoCTOSITENbHOM pabOThI, TPYA0EMKOCTh B (pOpMHUpYyEeMble KOMIETCHIIMH

Bunbr
Ha3zBanus pazaenos . | Tpynoemkocts, | @opmupyemsbie
CaMOCTOSITEJIbHON ®opMBbI KOHTPOJIS
(Tem) AMCUMITITUHBI q KOMIIETEHILIUH
paboThI
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1 cemecTp

1 ITporpamMmHBIit Hanucanue otuera no 2 OIIK-4 KypcoBoit
komIuiekce kinacca EDA, |KypcoBomy MpOeKTy npoekT, OT4eT no
MpeHa3HAYEHHbBIN IS KYpCOBOMY
pa3paboTKu MIPOCKTY
OJICKTPUYCCKUX CXEM U | BBINTOJIHEHUE 4 OIIK-4 TBopueckoe
NCYaTHBIX IJIAT. TBOPYECKOTO 3aJaHUsA 3aaH1e
IToaroroBka x 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Hroro 8
2 Pazpabotka 6ubnuotek | Hanmurcanue otueta mno 2 OIIK-4 Kypcogoit
AJIEMEHTOB U UX KypCOBOMY NPOEKTY npoekT, OT4eT no
GyTIpuHTOB KYpPCOBOMY
MIPOEKTY
IToaroroBka k 2 OIIK-4 TectupoBanue
TECTUPOBAHUIO
Brimonanenue 4 OIIK-4 TBopueckoe
TBOPYECKOTO 3aaHuUs 3a7laHue
Hroro 8
3 Pa3zpabotka Hanucanue otyera 1o 2 OIIK-4, TTIKP-2 KypcoBoit
ANEKTPUUECKUX U KYpPCOBOMY MPOEKTY npoekT, OTUeT mno
MPUHIUITHATIBHBIX CXEM KYpPCOBOMY
C HECKOJIbKMMHU JIUCTAMH MIPOCKTY
[ToaroroBka k 2 OIIK-4, ITIKP-2 | TectupoBanue
TECTUPOBAHUIO
Brimonnenue 4 OIIK-4, ITKP-2 TBopueckoe
TBOPYECKOTO 33JIaHUS 3a71aHue
Hroro 8
4 PacueTt BOJIHOBBIX Hanucanue otuera no 2 OIIK-4, ITKP-2 KypcoBoit
COINPOTHUBIICHUI KYpCOBOMY MPOEKTY npoekT, OT4eT no
MIPOBOJHUKOB KYpCOBOMY
(ummenaHc) s MIPOEKTY
MHOTOCIOMHBIX BY IIoaroroBka k 2 OIIK-4, [IKP-2 | TectupoBaHue
II€4YaTHBIX IJIaT TECTUPOBAHUIO
Brinosinenue 4 OIIK-4, [IKP-2 TBopueckoe
TBOPYECKOTO 33JIaHUS 3a/1aHKe
Uroro 8
5 IIpoextupoBanue Hanucanue otuera o 4 OIIK-4 Kypcogoit
MHorocjaoiHeix BY KYpCOBOMY IPOEKTY npoekT, OT4eT no
MEeYaTHBIX TIJIAT MO/ KYpPCOBOMY
KOHKPETHBIN TEX MIPOEKTY
npouece ¢ y4eTom ITonroroBka K 2 OIIK-4 TectupoBanue
HIpaBUJI TPaCCUPOBKH TECTUPOBAHUIO
Brinonnenue 4 OIIK-4 TBopueckoe
TBOPYECKOTO 3aJaHUS 3a7laHue
Hroro 10
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6 Knaccugukarus Hanucanue otuera no 4 [IKP-2 Kypcosoit
MHUKPOIIPOIIECCOPOB, KYpPCOBOMY MPOEKTY npoekT, OTUeT 1no
BAapUAHTHI APXUTEKTYPBHI, KYpPCOBOMY
o01as CTpykTypa u MIPOCKTY
IPUHIIAIIBI IToaroroBka x 2 [IKP-2 TectupoBanue
(yHKIMOHNPOBAHHSL TECTUPOBAHUIO
YCTPOWCTB M CUCTEM Utoro 6
7 KoMnuiisiTopsl 1 Hanucanue oruera no 4 OIIK-4, [IKP-2 KypcoBoit
CHUMYJISITOPBI, IPUHIUIIBI | KYPCOBOMY ITPOEKTY npoekT, OTYeT mno
OTJIAJIKH U TTOUCKA KYpPCOBOMY
OmMoOOoK MIPOEKTY
IToaroroBka x 2 OIIK-4, ITIKP-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 6
8 [TonkitoueHue u Harnncanue oryera no 4 OIIK-4, [IKP-2 Kypcosoit
yIpaBiIeHUE KYpPCOBOMY MPOEKTY npoekT, OTueT mno
nepudepuiHBIMH KYpPCOBOMY
YCTPOHUCTBaMU C IIPOEKTY
MHUKPOKOHTPOJIIEpA Brinonnenue 4 OIIK-4, I[IKP-2 TBopueckoe
(IaTYMKU U3MEPEHUS] TBOPUYECKOTO 3aJaHUSA 3aJlaHNe
(U3MYECKHUX BEIMYMH, | []onroToBKA K 2 OIIK-4, IIKP-2 | TectupoBaHue
ABUTATCIIH, TECTUPOBAHHUIO
BBIKJTFOYATEIIH) Viroro 10
Hroro 3a cemectp 64
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Hroro 100

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.
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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'lI)HO-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 TUMaA, yueOHas ayAUTOPUS ISl MPOBEACHUS 3aHSATUM 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.

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

Onucanue uMeroLerocs 000pya0BaHus:

- JJaboparopusie MmakeTs (10 1mT.);

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

- Octmmtorpadsr (12 mir.);

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

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

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

JlabopaTopusi MUKPOIMPOILIECCOPHBIX YCTpoiicTB u cuctem / Jlabopatopus I'TIO: yuyebHuas
ayJIuTOpUs JJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus Ui MpPOBEIECHUS
3aHATHI Ja00paTOPHOro TUMaA, yueOHas ayAUTOpPUs IS MPOBEACHUS 3aHSATUM CEMHHApPCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMIOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusie MmakeTs (10 1mT.);

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

- Octmmtorpadsr (12 mir.);

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

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

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Google Chrome;

- LTspice 4;

- Mathworks Matlab;

- Virtual PC 2007;

- VirtualBox;
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8.3. MarepuajibHO-TeXHHMYECKOE U POrPaMMHOe oOecriedeHue ISl KypCcOBOIro MpoeKTa

JlabopaTopusi MUKpPOMPOIECCOPHBIX ycTpoiicTB u cuctem / Jlabopatopus I'TIO: yueOHas
ayauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpHUs s IPOBEACHUS
3aHATHI Ja00paTOPHOrO TUMA, yueOHas ayAUTOpUs ISl MPOBEACHUS 3aHSATHUA CEMHHAPCKOrO THUIIA,
MOMEIIEHHUE NJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
o0mactb, T. Tomck, Bepumauna ynuna, a. 74, 333 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopnsie MakeTs (10 mT.);

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

- Ocuumnorpadsr (12 mrt.);

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

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

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.4. MatepuajibHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

st caMocTosATENbHONW pabOThl UCIOJIB3YIOTCSI YUeOHbIE ayAUTOPUM (KOMIIbIOTEPHBIE KJIACCHI),
PacTONIOKEHHBIC TI0 aJIpecaM:

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

- 634045, Tomckas obnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocs 000pya0BaHus:

- yueOHasi MeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00€CIeYnBaIOT JOCTYI B JJIEKTPOHHYIO
nHpopmanmonHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuaibHO-TeXHHYeCKOe o0ecneyeHue TUCHUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI U HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CrennaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMUCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi uHQpopManuu B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAMHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs 0OyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOM, MYJIbTUMEIUUHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIOIIMMUCS C HAPYIIEHUSIMHU 3PEHUs TMPEIYCMOTPEHO UCIOJIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUWIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHol nHGOpMaIMK B JOCTYMHBIX popMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJei ¢ MHBAJIUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJabl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3y4YCeHUSA
AUCHHUITJIMHbI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

[[J'IH OLOCHKHU CTCIICHHU C(bOpMHpOBaHHOCTH " YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ

KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HaSBaI;iilfﬁii;ii? (Tem) q;gﬁﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 TIporpaMMHBIN KOMILIEKC OIIK-4 Ortuer no [IpumepHsIil nEpeUYEHb
kiacca EDA, npeanazHaueHHbII KYpPCOBOMY TEMATHUK KyPCOBBIX IPOEKTOB
JUTSE pa3pabOTKU DIIEKTPUIECKUX MIPOCKTY
CXEM U IICYATHBIX ILIAT. TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedeHs 3K3aMeHAIMOHHBIX
BOITPOCOB
TBopueckoe [IpuMepHBIii IEpeyeHs TeM
3a1aHNe JUTSl TBOPYECKUX 33JIaHUN
2 PazpaboTka OubIHOTEK OIIK-4 Ortuer no [TpumepHbIil mepeueHb
9JIEMEHTOB M UX (PYTIPHUHTOB KYPCOBOMY TEMAaTHUK KyPCOBBIX MPOEKTOB
MIPOCKTY
TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIi TepeyeHs TeM
3aJIaHue JUUIS TBOPYECKUX 3aJaHHUI
3 Pa3zpabotka snextpuueckux u |OIIK-4, [IKP-2  |Otuer no [IpumepHbIil nepeueHb
MPUHUUIINATIBHBIX CXEM C KypCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
HECKOJIbKMMHU JINCTAMU MIPOEKTY
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOITPOCOB
TBopueckoe [IpuMmepHBIil nepeyeHsb TeM
3a/laHue JUTSl TBOPYECKUX 33JIaHUN
4 Pacuer BOJIHOBBIX OIIK-4, [IKP-2  |OTtuer no [IpuMepHBIil nepeyeHb
CONPOTHUBIICHUN MTPOBOTHUKOB KYpPCOBOMY TEMAaTHUK KyPCOBBIX MPOEKTOB
(MMIIe1aHC) J1T MHOTOCTIOMHBIX MPOEKTY
BY nmeyatHbIx miar TecTupopanue [TpuMepHSIil IepedeHsb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOITPOCOB
TBopueckoe [IpuMepHBIii IepeyeHs TeM
3a/laHue JUTSL TBOPUYECKUX 3aJIaHUN
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5 IIpoextupoBanue OIIK-4 Oruer 1o [IpumepHBIil nepeyeHb
MHOrociaoiHbIX BU nevatHbIx KypCOBOMY TEMAaTUK KyPCOBBIX [IPOEKTOB
J1aT MOJ] KOHKPETHBIN TeX MIPOCKTY
[IPOLECC € y4CTOM IIpaBUII TectupoBanue [IpuMepHBIii TIEpeYeHb
TpaCcCHPOBKH TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIii IepeyeHs TeM
3a7jaHue JUISl TBOPYECKUX 3aJIaHUN
6 Kimaccudukamms [TKP-2 Ortuer no [IpuMepHBIii TEpeUeHb
MHUKPOIPOLIECCOPOB, BAPUAHTHI KypPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
aApXUTEKTYPHI, 00111ast CTPYKTypa MIPOEKTY
U TIPUHIUATIBI TectupoBanue [IpumepHsIil nEpEYEHD
(GYHKIIMOHUPOBAHUSI YCTPOHCTB TECTOBBIX 3aJaHUI
H CHCTCM DK3aMeH I[TepeueHn 5K3aMEHAIIMOHHBIX
BOIIPOCOB
7 Komnunsitopel u cumysitopsl, | OIIK-4, ITKP-2  |Ortuer no [IpumepHbIil nepeyeHb
MPUHUUIIBI OTJIaJKU U TIOMCKA KypCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
OIIMO0K MIPOEKTY
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
8 Iloaxmouenue u ynpasinenue |OIIK-4, IIKP-2  [Otyet no [IpumepHsIil nEpeYEHb
nepudepuiHbIMH KYpPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
YCTPOWCTBaMU C MIPOEKTY
MHKPOKOHTpOJLIEpa (AaTIMKH TectupoBanue [IpumepHsIil nEpeUYEHb
M3MEPCHHS PUBHICCKUX TECTOBBIX 3aIaHUI
BCJIMYHH, IBUTATCIIH, DK3aMeH [TepeueHb YK3aMEHAIIMOHHBIX
BBIKJTFOYATEIIH ) BOIIPOCOB
TBopueckoe [IpumepHBIi EpeYEHb TEM
3a/laHue JUTSl TBOPYECKUX 33JIaHUN

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkamna oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIINHE
®opmynupoBKa TpeOOBaHUH K cTeneHH C(HOPMUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIBHOH | MIIM ()parMeHTapHbIE YMEHUH WU HABBIKOB WU
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHHE
yMEHHUe HaBBIKOB
3 ot 60% no o01mue, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCUMAaJIbHOU 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMATHYECKOE
CYMMBI 0aJIIOB OCYIIECTBIISIEMOE pUMEHEHNE
yMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. ITporpammarop JTAG nmo3sonser:
_ Tonpko nporpaMMHUpOBaTh MEKPOKOHTPOJLIED
_ IIporpaMMupoBaTh M NPOBOIUTE OTIAJKY
_ Micnonp3oBaTh napansenbHOe BEICOKOBOIETHOE IIPOrPAMMHUPOBAHNIE
TonbKko MpocMaTpuBaTh BHYTPEHHE COACPKUMOE perucTpoB MK
2. Yro0 peanusyeT BO3MOXKHOCTY BO3BPATa U3 IMOANPOrPaAMMBI K OCHOBHOM IPOrpaMMe:
_ IIpepriBanus
_ Crex
_ IIporpaMMHBIi cYETYHK
Taiimep
3. Crex B MUKPOKOHTPOJIIEPE PAOOTACT IO MPUHIUILY:
_ TIOCJIEIHUH TIPUILEN — MEPBBIN YIIIEN
_ TIEPBBIH NPUILET — MOCIEIHUN YIIIENT
_ TIEPBbIM MPUIIET — NEPBIH yIIe
MOCTEIHUN MPHUILIEST — MOCJIECIHUHN yIIIel
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4. Jlupextusa .include:
_ IPUCBAMBAET CUMBOJIbHOMY HMEHH HEKOTOPOE YHMCIIOBOE 3HAUYCHHUE
_ yKasbIBaeT acceMOIepy MECTO OKOHYaHMs (aiijia HCXOJHOTO TEKCTa
_ TIOJCTaBJISET TEKCTOBBIN (haiiyl B TO MECTO MPOTrPAMMBI, I/I¢ IPOMCXOIUT €€ YIIOTPEeOICHNE
3aMKChIBAET MIEPEMEHHYIO
5. Kakas komaHga uMeeT OONBIINI MPUOPUTET BB BHIMOJIHUTCS mepBoit «IlooutHOE (&)» nmrbo
_«ITobuTHOE NJIH(|)»:
_ Ilo6burnoe (&)
_ Tlo6urnoe MJIN(])
_ OauHaKOBBIM IPUOPHUTET
Her BepHoro oteera
6. Kakue xomMaHIIpl UMEIOT OOJBIIUN MPUOPUTET U Bl BBHIMOJHATCS nepBbiMU «IloOuTHOE
_orpunanue (~) ¢ Jlormaeckum orpunianueM (!)» oo «Ymuoxenue (*) ¢ lenennem (/)»:
_ Ymuoxenue (*) ¢ lenenuem (/)
_ Iloburnoe orpunanue (~) ¢ Jlornueckum orpunanuem (!)
_ OauHaKOBBIM IPUOPHUTET
Hert BepHoro oteeta
7. Uto mpou3oieT B MUKPOKOHTPOJIIEPE, €CIIU B Pe3yIbTaTe BHIMOJIHEHUS ONEepalii MpOoU30IIes
_BBIXOJ] 32 TPaHMIBI OaiiTa, HAIPUMED, IPH YMHOKEHUH JINOO CIIOKCHUH?
_ Ycranosurcs ¢unar nepenoca (C) B perucTpe COCTOSHUS
_ Ycranosurcs (uar oTpuLaTeNnsHOro 3HaueHus (N) B perucTpe COCTOSHUS
_ Copocwurces daar norerpaanoro nepenoca (H) B peructpe cocrosnus
[IpounzoitaeT 3aBucanrie MUKPOKOHTpPOJIIEpA
8. Uro mpousonzer ¢ nepeMenHoi X B komanae X%=Y?
_ 3anMuiercs mpoueHT oT Y
_ 3anumercs norundyeckoe M
_ 3anuIiercs OCTaToK OT JeJICHUs
3anuieTcs 1esnas 4acTh OT JeJICHUs
9. Urto Oyaet 3anucano B nmepeMeHHoi X mocie aenenus X = 5/2, ecau X 1enoe 0€33HaKOBOE
_4HCII0
25
1

2
4
10. Yo 6yzer 3anmucano B nepemeHHoi C nocine Beimonnenus onepanuu C = ((5 << 3)>>1)
~ 0x03
_0x14
~ 0x20
0x00
11. Yto Oyaet 3anucano B nepeMenHor C nocie BoimoHeHus onepamuu C = (1 << 6) | (1 << 3) | (1
~<<1), eciu B C 6BLIO 3a1MCAHO YMCIIO 7.
~ 0b000100101
_ 0x74
74
0
12. Yo Oyner 3anucano B nepemerHoir PORTC mocne Bemonnenus oneparuu PORTC |= (1 << 2) |
(1 <<3), ecnmn B PORTC 01510 3an1cano 9ucio 7.
~0b00001111
~0b00011111
~0b00001011
0b00000000
13. Yo Oyner 3anucano B nepemeHHoit PORTA nocne Bemonnenust onepanuu PORTA &=~ (1 <<
5)|(1<<1), ecnn 8 PORTA 65110 3an1CaHO 9nCIIO 7.
~0b00010110
~0b00000101
~0b00101101
0b00000000
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14. Yto Oyzet 3anmcano B mepemenHoi C mociie BeimoaHeHus onepanuu char stroka[6]="Hello"; C
= stroka[1];
_ ACSII xozn OykBBI «e»
~ 0x0e
~ 0b00000101
VHV
15. Kaxko# nmopsaok cieoBaHusi 00bABICHUN B CTPYKTYPE IPOrpaMMbl Ha si3bike Cu ?
# include , [IpepriBanus { }, ®ynuxiuu { }, OObsABICHHE II100ATBHBIX TIEPEMEHHBIX, int main()

e

# include , O6bsaBIeHNE TI00aTBHBIX TIEpeMEHHBIX, int main() { }, [IpepeBanus { }, ®yHuKIUN

A

# include , O6bsBeHME T100aNBHBIX TIepeMeHHbIX, OyHuKIMY { }, [IpepriBanus { }, int main()
i)
" IlpepoBanus { }, Oynukuun { }, O6bsBICHHE [TT00AIBHEIX TepeMEHHBIX, int main() { }, #
include ,
16. YxaxuTe 3anucCh, IPU HAIMCAHUU KOTOPOM MPOM30MIET N3MEHEeHUE nepeMenHon C
/I C=0x8A
~C=0x8A//
[ C=0x8A*/
A=C
17. Vkaxwure ycnoBue He OECKOHEUHOIO IUKJIa
_ while(5) {i++}
_ for(;;){i++}
_ while(1) {it++}
if(1)
18. 3amaum KomnmaATOpA:
Tpancasnus nporpaMMbl, COCTaBJICHHONW Ha HMCXOJHOM SI3bIKE€ BBICOKOTO YpPOBHS, B
_DKBHBAJICHTHYIO IIPOIPaMMy Ha HHM3KOYPOBHEBOM SI3BIKE
Tpancnauus u oTJIajika IPOrpaMMbl, COCTABIEHHON Ha UCXOJHOM SI3bIKE BBICOKOT'O YPOBHS, B
_DKBHBAJICHTHYIO IPOrpaMMy Ha HU3KOYPOBHEBOM f3BIKE
[IpoBepka mporpaMmbl, COCTaBJICHHONW Ha HCXOJHOM f3bIKE€ BBICOKOTO YPOBHS, B
_DKBHBAJICHTHYIO IIPOrpaMMy Ha HHM3KOYPOBHEBOM SI3BIKE
Tonpko mporpaMmmupoBaHUuE MUKPOKOHTpPOJIEpA
19. Yo Gyzet BeicTaBaeHO Ha nopTy B atmega 16 npu 3anucu PORTB = dig[0]?
_ 3HaveHMe yKaszarels, 3anucanHoe B maccuse dig, mo Homepy 0
_ 3HaveHMe yMCIa, 3aMcaHHoe B Maccuse dig, mo Homepy 0
_ 3HaueHue MaccuBa
[Topt Oyaet ycranosnen B 0 (GND).
20. Yro npowusoiinet mpu BeimoaHeHun komanasl PORTB |= (1<<PORTBO0) B atmega 16
_ Ha BeiBoie PORTBO nosiBuTCS HanpsHKEHUE MUTaHUA MUKPOKOHTPOJLIEPa
_ Ha mopry PORTB ycTaHOBHTCS BBICOKOE COCTOSTHHE («EANHHULAY)
_ BeiBox PORTBO Oyner HacTpoeH Ha BBIXO
BriBong PORTBO O6ynet HacTpoeH Ha BXO.
21. Yro npousoiiger npu BemonHenuy komanael UDR = PINB B atmega 16
_ IIpousoiiner nactpoiika ckopoctu UART nepenarunka
CuuTaHHBIC 3HAYCHUS C BOCBMH HOXKEK MOpPTa B JBOMYHOM Bujae OyayT 3anucanbl B UART
_Oydep
_ Taxasg xomaHJa HE TIOANCPKUBACTCS
CpaBHEHHE IEPEMEHHBIX
22. Yrto npowusoiiaeT npu BoinoaHeHUH koMaH bl TCCR2B = (1<<CS12) | (0<<CS11) | (1 << CS10)
_Batmega 16
_ Komanna nognepxusaercs ToabK0 Taiimepom 1
[IpounsoitaeT HacTpoiika 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
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23. Yro npounsoiinet npu BeimoaHeHun komanasl if(TIFR & (1<<TOV1)) B atmega 16
_ IIpousoiiner BbI30B IPEPLIBAHUS
_ IIposepka ¢uara npepeiBaHus TaliMepa
_ IIpowmsoiiner copoc (aara npepriBanus Takimepa 1
VYcraHoBka (uiara npepbIBaHuUs
24. Yro npounsoiiner npu BeinoaHenun komanasl TIMSK |= (1<<TOIEO) B atmega 16
_ Paspemenue npepriBanus, Korjaa TaiMep J0CUUTaeT 10 256
_ Paspemenue npepeiBanus, Korjaa TaiMep 10cuuTaeT 10 65536
_ Paspemenne npepriBanys 110 COBIAICHUIO 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 IPEPLIBAHKE OT IPHUEMONIEPEATINKA
[Ipu Hanuuuu ganHbIX B Oydepe npuema / nepenaun UDR HauHeTcs ux mepenada corjacHO
_HACTpOWKaM
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 yBENIMYUT OTHOCUTEIBHOE BpeMs May3bl MEXAYy NepeJadyaMu JJsi CUHXPOHU3ALUU
_nepenaBaeMblx 1aHHbIX B UART B atmega 16
_ bur USBS B peructpe UCSRC
_ baiitel UBRRL 1 UBRRH, 3ananus ckopoctu
but UPM1 u UPMO, onpexaenstomue GyHKIHOHUPOBAHUE CXEM KOHTPOJIS B (POPMHUPOBAHUS
_YETHOCTH
Peructp UCSRC
28. Kakwue nactpoiiku momyns ALIIT mo3BonsaT orudpoBaTh BXOJHOM CUTHAI aMILTATYA0U 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<<REFS0)
ADMUX &= ~ (1<<REFS1)
29. Kakoe umucno HyxHO 3amucaTh B HacTpoiku AIIIl mpeoOpa3oBarens, 9ToOBI U3MEPSEMBbIH
_cursai 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
30. YcranoBka kakoro 6uta mo3BoJisieT HacTpouTh ALl Ha aBTOMaTHUYECKHIA Mepe3amnyck mocie
_OKOHYaHMs oLM(POBKH B atmega 16
_~ ADMUX [= (1<< ADEN)
_~ ADMUX [= (1<< ADEN)
~ ADMUX |= (1<< ADATE)
ADMUX &= (1<< ADATE)

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

—_

. TeXHOIOTUH U3rOTOBJIEHNE MHOTOCIOWHBIX MEYATHBIX IJIaT

. Imnenanc nemnu, cConpoTuBJICHUE, COTIACOBAaHHUE JJIMHHBIX JTUHUH.

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

Cad,Ki-kad

4. OcHOBBI U 0COOCHHOCTH sI3bIKa mporpammupoBanust AT-komana (uHtepdeiic, GpusnvecKui,
JIOTUYECKHUI YPOBEHB)

5. IoakiroueHne K MUKPOKOHTPOJUIEPY CIOXKHBIX TOTOBBIX ycTpoiicTB (GSM moznemos, Bluetooth

MoyJiel, paauo moayieit LoraWan)

W
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26.

27.

28.

29.

30.

31.

Apudmernaeckue onepanuu B Cu. Onucanue, npuMepbl, 0COOEHHOCTH

Omnepatopsl cpaBHeHUs1. Onucanue, mIpuMepbl, 0COOEHHOCTH

Jlornueckue oneparuu. Onucanue, IpuMeEPbl, 0COOEHHOCTH

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

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

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

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

CtpykTypa nporpaMmsl Ha si3bike Cu

Haubonee yacTo ucnosnbs3yemble TUIIBI JaHHBIX. Pa3MepHOCTb, TPUMEpHI.

[Tpumep maccuBa. [Ipumep MaTpuiibl.

Onucanne QPyHKINH-00pabOTUNKOB MpephIBAHUN

CoctaBuTh 2 GyHKIHH peann3amuu napamuiesbHoro narepdeiica. [leppas momkHa BEIBOIUTH B
nopt C nannsie u3 maccuBa char OUT][8], Bropas cuutsiBaTh U3 nopta C gaHHbIe B MaccuB char
IN[8]. Pa3zmep oTmpaBiasieMbIX/IPUHUMAEMBIX JaHHBIX TIEpeaacTCs B QyHKIIUH.

Jana knaBuatypa ¢ 8 KHONKaMHu, MOJKJIIOYEHHBIMH HampsMmyro K nopty A. Hamucarts
MpoLEAYpYy Ompoca ¢ IporpaMMHOI QuibTpamueil 1pede3ra KOHTaKTOB, BO3BpAIIAIOIIasl CTAaTyC
kHomoK (return KeyStatus).

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

Han maccus unsigned char X[] = “A,I,E,F,L,O”, npeacrasmsttontuii coboit ASCII ko OykB.
BriBecTn OykBBI Ha 6 pa3psAHBIA CETMEHTHBIM MHAMKATOp. [lonKI0OYeHne MHANKATOpa K
MUKPOKOHTPOJUIEPY MPOU3BOJIbHOE. MoIedb U TUIl CEMHUCETMEHTHOI'O HHANKATOpa JIF000i.

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

Hammcats QyHKIIHIO, TOICUNUTHIBAIOIIYIO CpeHEE KBAIpaTUIHOE 11€710T0 MaccuBa unsigned int
X[128] . IIpenBaputenbHO OOBSIBUB U, MPU HEOOXOIUMOCTH, HHUIIMATU3UPOBAB MIEPEMEHHBIC.
MaccuB npeacraBisieT notydyeHHble 3HaueHus ¢ 16 paspsanoit AL

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

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

PesynpTaThl oM@ pPOBKH pa3HBIX HANPSKECHUN MPEICTABJICHBI B BHAE MaTpuIlbl 5x3 (5
HaIpsDKEHUH 110 3 3aMepa y Kaka0ro). YKa3aTh B OJHOMEPHOM OTIEIFHOM MaccuBe X, cpeaHee
3HAUYCHHE Kakaoro HanpspkeHus. 3Hadenus ¢ AL nmpencraBiieHbl B «CHIpOM» HEOOpaOOTaHHOM
BUJIE.

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

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

Hanucate pynkiuro, npuaumarontyto Ha Bxoa ASCII kon nudp u Bo3Bpamaromniyto (return
Znak) ASCII xox crnenmalbHBIX CUMBOJIOB. IIpeamonaras mcnonabp3oBaTh QYHKIHIO IS
npeoOpa3zoBaHus 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 47, )7} Tpumep: «1» => |

Hanucate ¢yHKkIMI0, KOTOpas q0JKHA 100aBisATh K MaccuBy K (mpencramisionmemMy 4ucio,
paszburtoe Ha otnenbHbIe 3HaKH), cipaBa ASCII kox mudper 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.

Hanucars ¢yHKIUIO, B KOTOPOH MPOUCXOJUT HENPEPHIBHOE CUUTHIBAHHE IaHHBIX C
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32.
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O 00

10.

nocnenoBarenbHoro uHTepdeiica UART B nepemennyto unsigned char BUF. OGHoBneHne
naHHbIx B nepemenHoit BUF mpoucxoaut ¢ ycranosinenuem diara unsigned char FLAG. Ecnun
B nockuike BcTpeuaeTcsa uyncio 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]. CkorupoBathk B maccuB unsigned char DATA[256]. Ecau
npu komupoBaHuu BcTpetutces ynuciao 0xCO (END) zamenuts ero npyms uuciamu (0xDB,
0xDC). Ecnu ipu xonupoBanuu Becrpetutcs uncio ESC (0xDB) — uucnamu (0xDB, 0xDD).
(Peanmuzanus nmpotokona oomena SLIP) IIpumep: BUF[64] = {0xAA, 0xBB, 0xCO0, 0xCC ...}
=> DATA[256]= {0xAA, 0xBB, 0xDB, 0xDC, 0xCC ...

9.1.3. IIpuMepHBbIii nepevYeHb BONPOCOB /sl 3allIUThHI KYPCOBOI'0 MPOEKTAa

. OCHOBHBIE BapUaHTBl APXUTEKTYPBI U CTPYKTYPbI CJIOKHBIX YCTPONCTB

Knaccudpukanus COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(GYHKIMOHATBHOMY MTPU3HAKY

O01ee onucanue Mporecca NPOeKTUPOBAHUS MOYIIBHBIX CUCTEM

Knaccugukarus MeToIuk NpoeKTUPOBAHUS JIEKTPOHHBIX CXEM

OO6nacTv NpUMEHEHHUs CIIELUANIN3UPOBAHHBIX HHTETPAIBHBIX CXEM

Knaccudpukanuss COBpEeMEHHBIX MHKPONPOIECCOPOB M MHUKPOKOHTPOJIJIEPOB IO
(GYHKIMOHATBHOMY MTPU3HAKY

Ob1ee onucanue Mporecca NPOeKTUPOBAHUS MOYIIBHBIX CUCTEM

. Knaccudukanus MeToank mpoeKTUPOBAHUS IIEKTPOHHBIX CXEM

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

Apudmernueckre 1 JOTHUECKUE ONepaIiu
Omneparopbl cpaBHEHUS

X010BbIE KOHCTPYKLIUH

CrpykTypa nporpamMmmsl

OO0BbsBICHNE IEPEMEHHBIX

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX IIPOEKTOB

. CIIpoeKTUpOBaTh MHOTOKAHAJIBHYIO CHUCTEMY PETYJIMPOBAaHUSA TEeMIEpaTyphbl B TEIUIULE.

BxiirouaeT BoceMb JATUMKOB TEMIIEpaTyphl M HarpeBaTelieil. 3HaUueHUE CTaOMIU3UpyeMOit
Temneparypsl 3agaerca B guana3zone oT 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJTFOUCHHUE HArpeBaTesie — C MOMOIIBbIO TUHEHKH CBEeTOAMO0B. Ha 1mudpoBoe Ta010 BBIBECTH
TeMIeparypy o0beKTa, HOMEp KOTOpOro HabpaH Ha MPOrpaMMHOM IepeKIoYaTere.

. CrpoeKkTUpOBaTh 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 TPEXMPOBOIHOM JIMHUU
CBSI3H.

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

YCcTpoiCcTBO JOMKHO COXPAHATH CBOIO pabOTOCIOCOOHOCTH MPHU BBIKIOUYECHUH ceTu. [Ipu
HaXaTUU KHOMKHU «3amnpoc» Ha HU(PPOBbIE MHIUKATOPHI MOCJIEI0BATEIbHO BHIBOASTCS HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ CUTHAJ « TpeBoray.

CrpoeKTUpOBaTh YCTPOUCTBO KOHTPOJISI MHTEHCUBHOCTH JIBMKEHUS depe3 MocT. [1o 3ampocy
BHEIIHEr0 YCTPOWCTBAa BHIBOAUT HAa LU(POBbIE MHIAMKATOPHI Yac MUK U KOJIHUYECTBO
aBTOMOOWIIEH, MPOILEIINX Yepe3 MOCT B 3TOT dac.

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

PEAIBbHYIO CETKY paCliMCaHus MIKOJBbHBIX 3BOHKOB, MHAHWKAIIWIO TEKYIIETO BPEMCHHU.

. CripoeKTUpOBaTh yCTPOMCTBO ISl H3MEPEHUS TTOTPEOISIEMON AIIEKTPOIHEPTUHN B JTIOO0H CeTH

noctostHHOTO ToKa (110 10 000 kBTu).

. Pa3paboTtath 4achl 37IeKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.
. Paszpaborars nndgpoBoii aBTOMOOMIIbHBIN CIUOMETD (TPH IECATUYHBIX pa3psa).
. HacToTa MMITyIbCOB Ha BBIXOJI€ TeHEpaTopa B reprax ot 1 g0 99 nomxHa OBITH paBHA YUCITY HA

MIPOrpaMMHOM MepeKiitouaTesie U 0Toopaxkarbcs Ha HUGPOBBIX UHAUKATOpaX. JauTenbHOCTh
nmnyJsibcoB — 100 Mxkc.
CrnpoekTupoBaTh U3MEPUTENb YaCTOTHI BpalleHUs: poTopa ABurartess. Jlnana3oH u3MepeHus
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11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.
24.

W

(100—10000 06/mMun). UMy IbCHBIN AaTYMK BhIpadaThiBacT 96 UMITYILCOB 3a KaX bl 00OPOT.
Bpewmst u3mepenuss — He 6oiiee Tpex 000poTOB poTopa.

Pa3zpaboTaTh 3JI€KTPOHHOE YCTPOMCTBO ymHpaBieHUsS HHKyOaTopoMm. TOYHOCTH 3aJjaHUA U
crabunuzanuu temnepatypel — 0,1 [1C. Yepes 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 TEILIHILE.
Bxiroyaetr yeTblpe naTyuMka TeMIlepaTypbl W HarpeBaTelss. 3HaueHHUE CTaOMIM3UpyeMoil
Temneparypsl 3agaerca B guana3zone oT 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHE HArpeBaTejie ¢ MOMOINBIO JIMHEHKU CBEeTOAMOM0B. [ aHamoro-uudpoBoro
peoOpa3oBaHus UCIOIB30BATh METO/ IBYXTaAKTHOI'O HHTETPUPOBAHUSI.

Pa3zpaboTaTh 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
aBTomaructpainu. Ha nudpoBsie HHAUKATOPHI BBIBOJUTCS TEKYylLIe€e BpeMs U KOJIHYECTBO
aBTOMOOWIIEH, IPOIIEIINX Yepe3 MarucTpallb ¢ Havyaja CyTOK.

Pa3paborath ycTpOHCTBO OXpaHHOW CUTHAIHM3AIMKA KBAPTHP OHOTO MOBHE3/1a 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€ICHHBIX MEPEPHIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CrnpoeKTUpOBaTh JIEKTPOHHBIE BeChl. DUKCUPYIOT BEC M CTOUMOCTH pachacoBaHHON MOPIIMU
MPOJYKTa.

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

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

CrnpoeKkTHpoBaTh CYETYHK MOTPEOIAEMOI TETUIOBOM YHEPTHUH.

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

Pa3pabotats ycrpoiictBo ynpasinenus CBU-neubto (4ackl ¢ TaliMepaMH).

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

9.1.5. IIpuMepHbBIii NepeYyeHb TeM ISl TBOPYECKUX 3aJaHUI

. Pa3paboTka cxembl 3JeKTPUUECKON MPUHIMIHAIBLHOW B MPOTPaMMHOM KOMILIEKCE CKBO3HOTO

MPOCKTUPOBAHUS MCYATHBIX IJIAT

. Pacuer BOTHOBOTO CONMPOTUBIICHUSI OJUHOYHOTO NPOBOAHMKA WK I HepeHInaIbHON naphl

TpaccupoBKa Ie4yaTHOM IUIATHI B IPOrPaMMHOM KOMIUIEKCE CKBO3HOTO IPOEKTUPOBAHUS
NeYaTHBIX IUIaT ¢ (POPMUPOBAHMEM KOMIUIEKTa KOHCTPYKTOPCKON TOKyMEHTAIU

N3yueHne KOHTYPOB MEYATHOM IJIATHI, OKOH, IUAJIEKTPUUECKUX OaphepoOB M KPEIEKHBIX
OTBEPCTUH B IPOrPAMMHOM KOMIUIEKCE CKBO3HOTO IIPOCKTUPOBAHMS IIEYATHBIX IIAT

. 3D npoekTupoBaHHE KOpIlyca ycTpoiicTBa it neyat Ha 3d mpunTepe ¢ 3arpy3koit 3d monenu

B CpEAy CKBO3HOI'O MPOCKTUPOBAHUS.

9.2. MeTonnueckne peKOMeHIalUN

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

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
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, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOZS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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