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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MHNPOEKTUPOBAHUE MUKPOITPOHECCOPHbBIX U KOMIIBIOTEPHBIX CUCTEM

YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHHue - MATHCTPaTypa

Hanpasnenne moarotoBku / crienanbHOCTh: 27.04.04 YnpaB/ieHue B TEXHHYECKHX CHCTeMaxX
Hanpasnennocts (npodunp) / cnmenuanu3anus: YnpaBjieHHe M aBTOMATH3alHUs OOPTOBBIX
KOMILJIEKCOB

dopma 00yUueHUS: OUHASA

@axynpreT: PaKkyabTeT BhIYMCIUTENbHBIX cucTeM (PBC)

Kadenpa: Kadenpa koMnblOTepHBIX CHCTeM B ynpaBjieHuu u npoexktuposanun (KCYII)

Kypc: 1

Cemectp: 1

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Buner yaeOHOIM nesTeNbHOCTH 1 cemectp Bcero Ennnuner

JleknnoHHbIE 3aHATHS 8 8 4acoB
[IpakTryeckue 3aHATUA 10 10 4acoB
JlaGopaTopHble 3aHATUS 18 18 4acoB
Kypcosoii npoext 18 18 4acoB
CamocrositenpHas padbora 162 162 4acoB
IloaroroBka u cmada pK3aMeHa 36 36 JacoB
O61as Tpya0eMKOCTh 252 252 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 7 7 3.€.

@®opMbI TPOMEKYTOUHOM aTTeCTalUs CemecTtp
DK3aMeH 1
KypcoBoii mpoekT 1

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. llenpro Kypca SBISETCS M3yUYCHUE MPUHIIUIIOB MOCTPOCHUS U Pa3pabOTKU KOMIIJIEKCHBIX
Mukpotnpoueccopusix cuctem (MIIC) cuioBoil 3IEKTPOHUKU, OCOOCHHOCTEH pacUETOB H
MPOEKTUPOBAHUS DJIEKTPOHHBIX CUCTEM YIPABICHUS HAa UX OCHOBE M 3HAKOMCTBO C OTJIAJOYHBIMU
CpeICcTBaMU MUKPOIIPOLIECCOPHBIX YCTPOMCTB.

1.2. 3agauy AUCHUILIUHBI

1. ®opmMupoBaHUE CTIOCOOHOCTH MPOEKTHUPOBATH YCTPOUCTBA, MPUOOPHI M CUCTEMBI DJICKTPOHHOM
TEXHUKH C ydyeToM 3aaaHHbIX TpeboBanuii (T3), pa3zpabaTbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO
nokymenTanuio (KJ[) B cOOTBETCTBUM ¢ METOAMYECKMMH W HOPMATHBHBIMU TPEOOBAHUSIMH.

2. 3HaKOMCTBO CO BCEMHU 3TarlaMH NMPOECKTHUPOBAHUS U Pa3pabOTKHU SJIEKTPOHHOTO U3AEIUA:
pa3paboTka u pacuet nmapametrpoB cxeMbl B SCADA, pa3Boaka mHOorocioriHoi BY mnaTel mom peanbHbI
Tex mnpoiiecc, 3D npoekTupoBaHue Kopiyca, JI00bIX PaIuaTOPOB OXJIAKICHUS U 3JIEMEHTOB IIe4aTHOU
IJ1aThl, JOPMHUPOBAHNE KOMILJIEKTa KOHCTPYKTOPCKON JOKYMEHTALMH JAJi U3TOTOBJICHHUS U MOHTaxa,
pa3dpaboTka mporpamMMmbl g MHUKPOKOHTpoJjjepa Ha s3bike C, mMoaenupoBaHuUEe pabOThI
MHUKPOTPOTPaMMBbl.

3. PazpabatbIBaTh U pa3BOJUThH CUJIOBBIE U HH(DOPMAIIMOHHBIE MHOTOCIIONHBIE TIEYaTHbIE TUIATHI C
y4eTOM KOPIYCHUPOBAHUS B CHCTEMax CKBO3HOI'O MPOEKTUPOBAHUS YPOBHS CI0KHOCTH MaTEPUHCKOU
IJIaThl HOYTOYKA.

4. Tlomy4uTh HaBBIKK MPOBEICHUS KOMIUIEKCHOU OTIaaku U TectupoBanus MIIC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yacts O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb quctuiuine: Moayss npodecCHoHaIbHON MOATOTOBKY (major).

Nunexc quctummmunsl: 51.B.01.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
NHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. Cnocoben ITIK-1.1. 3HaeT anemeHTHl 1 |3HAET BCE 3Talbl pa3pabOTKU COBPEMEHHBIX

MIPOEKTUPOBATb, CHUCTEMBI YIIpaBIICHUS AJIEKTPOHHBIX YCTPOMCTB IIPH
pa3zpabaThIBaTh OOPTOBBIMH KOMIUIEKCAMU, MIPOCKTUPOBAHUHU CUCTEMBI YIIPaBICHUS
AJIEMEHTHI U CUCTEMBI ucnonb3ytomumu [TJINC OOPTOBBIMH KOMIUIEKCAMHU, UCIIOJIb3YIOIUMU
yIpaBieHUus: 00PTOBBIMU IJI1C
KOMINICKCaMH IIK-1.2. ¥Ymeer YMeeT pacCUMThIBATh, MPOEKTUPOBATH,
MIPOEKTUPOBATb, KOHCTPYHPOBATh 3JIEMEHTHI U CUCTEMBbI
pa3pabaThIBaTh 3JIEMEHTHl U |yTNpaBieHHs] OOPTOBBIMU KOMILIEKCAMH,
CHUCTEMBI YIIPABJICHUS ucnoap3ytomumu [TJINC
OOPTOBBIMH KOMITJIEKCAMH,
ucnoap3ytomumu [TJINC

[1K-1.3. Bnaneer HaBbikamu | BriazmeeTr pa3nuyHbIMUA COBPEMEHHBIMU
MPOEKTUPOBAHUS, Pa3pabOTKH |aKeTaMH MPUKIAJAHBIX IPOTPAMM IS

AJIEMEHTOB U CUCTEM IIPOEKTUPOBAHMS, KOHCTPYUPOBAHUS U
ynpaBieHus: 00pTOBBIMU pacyeToB 3JIEMEHTOB U CUCTEM YIIPABJICHUS
KOMIUIEKCaMH, OOpPTOBBIMU KOMIUIEKCAMH, HUCIIOIB3YIOIIUMHU
ucnoas3yromumu [IJINC IJI1MC

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 7 3a4ETHBIX SIUHUIL, 252 aKaJeMHUECKHUX YacOB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B
tabnuie 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB 1 cemectp

Bunbl yueOHOI e TenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejiemM, BCero 54 54
JIek1IMOHHBIE 3aHATUSA 8 8
IIpakTHueckue 3aHATHS 10 10
JlaGopaTopHblie 3aHATHS 18 18
KypcoBoit npoekT 18 18
CamocrosiTeibHass padoTa 00y4aOmuXxcs, B T.4. KOHTAKTHasI 162 162
BHeayJuTOpPHAas paboTa 00y4arommnXxcs ¢ npenojgaBarejieM, BCero
BrinosiHeHME TBOPYECKOTO 3a1aHUS 30 30
IToaroroBka K TECTUPOBAHUIO 52 52
Hamnncanue or4yera o KypcoBomy IpPOEKTY 72 72
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 8 8
IHoaroroBka u capavya 3K3aMeHa 36 36
O0mas Tpya0eMKoOCTh (B 4acax) 252 252
Oo0mas TpynoeMkocTh (B 3.e.) 7 7

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3zienaM (TeMaMm) W BUJaM y4eOHOU JesSTeNTbHOCTH MPUBEICHA B
tabmuue 5.1.
Tabnuma 5.1 — Pa3genst (TeMbl) AUCHUILIINHBL U BUABI YUEOHOH 1eATeIbHOCTH

Jlex. Cawm. Bcero
HazBanus pasnenoB (Tem) I[pak. | JIa6. | Kypc. dopmupyemsbie
3aH., pab., | vacos (0e3
JUCIUTIAHBI 3aH., 4| pal. | mp. KOMITIETEHIINH
q 9 | 9K3aMCHA)
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1 cemecTp

1 ITporpaMMHBII KOMILUIEKC KJlacca 1 - 18 18 24 61 IK-1
EDA, npenHazHadyeHHBIN 114
pa3paboTKHU ANIEKTPUUECKUX CXEM U
MEYaTHBIX IUIAT.

2 Pa3zpaboTka OMOIMOTEK 3JIeMEeHTOB U | | 2 - 20 23 IK-1
uX (yTIPUHTOB

3 Pa3paboTka 3IeKTPUYECKUX U 1 2 - 20 23 IK-1
MPUHIUIIHAJIBHBIX CXEM C
HECKOJIbBKUMU JINCTaMHU

4 PacdeT BOJIHOBBIX CONPOTUBIICHUI 1 2 - 20 23 IK-1
MTPOBOJTHUKOB (MMIIETAHC) IS
MHorociorHbIX BU mmeuaTHBIX TIaT

5 IIpoexTpoBaHUE MHOTOCIIOMHBIX 1 4 - 20 25 [IK-1
BY nevarHsIX 11aT 1o KOHKPETHBIN
TEX MPOLECC C yYETOM MpaBUil
TPacCUPOBKHU

6 Knaccudukanus 1 - - 24 25 ITK-1
MHUKPOIPOIIECCOPOB, BAPUAHTHI
ApPXUTEKTYPHI, 00II1asi CTPYKTypa 1
MIPUHIIATIBI PYHKIIHOHUPOBAHUS
YCTPOMCTB U CUCTEM

7 KoMIuJIsITOpbl U CUMYJIATOPHI, 1 - - 16 17 IK-1
MIPUHIIMIIBI OTJIAJIKUA U TIOUCKA OMIHOO0K

8 ITonkiroueHue u ynpasieHUE 1 - - 18 19 IIK-1
nepupepuiHbIMU YCTPOICTBaMU C
MHUKPOKOHTpOJIEpa (IaTYUKU
U3MepeHus: PU3NUECKUX BEITHUHUH,
JIBUTATEJIN, BHIKJIIOYATEIIN)

Uroro 3a cemectp| 8 10 18 18 162 216

Hroro| 8 10 18 18 | 162 216

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUINHBI (B T.Y. 11O JICKIIHSIM)

TpynoemMkocTb
HasBanus pasnesnoB (Tem) Coneprxanue pa3iesioB (Tem) (TeKLHOHHbIE dopmMupyemsbie
JUCLUILINHEI JTUCIUTIIAHBEI (B T.Y. IO JICKIIHSIM) KOMIIETEHI[NHU
3aHATHSA), 4
1 cemecTp
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1 [IporpaMMHBII KOMILJIEKC
kinacca EDA,
MpeIHa3HAYEHHbIN IS
pa3pabOTKH JIEKTPUUECKUX
CXEM M MEeYaTHBIX IJIaT.

JleMoHCTpanys OCHOBHBIX
Bo3MoxkHocTell SCADa cucremsl -
Altium Designer ainst pa3paOoTkw,
MPOCKTHUPOBAHMUS TICUATHBIX TUIAT.
CoBpeMeHHbIN TEXHUYECKHI Mpoliece
M3TOTOBIICHHUSI MHOTOCTIOWHBIX MEYaTHBIX
miat (MIIIT). OcobernnocTu
MPOEKTHPOBAHMUS BEICOKOCKOPOCTHBIX
JVHUAHN TIepeiadn JaHHBIX
(DDR2,3;Ethernet;USB2,3), ux pacdyera,
0COOCHHOCTEH pacIoioKEeHUs
1poBoHUKOB Ha MIIII.

IK-1

Htoro

2 Pa3zpaboTtka 6ubaroTeK
HJIEMEHTOB U UX
GyTIpUHTOB

Coznanne YI'O aneMeEHTOB: pe3UCTOPOB,
KOHJIEHCATOPOB, MUKPOCXEM U JPYTHUX
AJIEMEHTOB.

Co3nanue coOCcTBEHHBIX (DYTIIPUHTOB U
3arpy3ka rotosbix: SOIC, BGA u
BBIBOJIHBIX DJIEMEHTOB.

Coznanue 3D monenu 31eMEHTOB U
3arpy3Ka roTOBBIX.

Ces3b YI'O u pyrnpunTa.

IIK-1

Hroro

3 Pazpabotka
DIIEKTPHUYECKUX U
NPUHIUITHAIBHBIX CXEM C
HECKOJIbKUMH JTUCTaMHU

Co3znanne MpoeKTa U CXeMHBIX
JIOKYMEHTOB.

OdopmiieHre CXeMHBIX TOKYMEHTOB.
N3menenne aTpuOyTOB JOKYMEHTA.
[ToaxmroueHne BHYTPEHHUX U BHEIITHUX
OHOJIHOTEK.

PasmeleHrne KOMIIOHEHTOB Ha IOJIE
CXEMHOTO JIOKYMEHTA.

Pa3menienue muHuiA rpynnoBoOM CBSI3U
(mmn).

Peanu3zanus 3MeKTpUUECKUX CBA3ECH.
Pa3mernienue Ha cxeme MOPTOB MUTAHUS
1 UMEH IICeIeH.

Pa3menienue qupexkTus.

[TpucBoeHne MO3UITMOHHBIX
0003HaYEHMIA.

Komnunsiust mpoekTa u mpoBepka Ha
OIINOKHU

IIK-1

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

Onpenenenre MUKPOIIOIOCKA.
JusnekTpuueckue NpoHUIIaeMOCTH
pa3IMYHbIX MAaTEPUAJIOB B
MHOT'OCJIOMHBIX I€YaTHBIX IJIaTax.
IIpumepsl pacdyeTa BOJIHOBOTO
conpotusienus 50 Om u 100 Om nmst
QG epeHIaTbHbIX THHAN 1
OJINHOYHBIX [TPOBOAHUKOB MO/
KOHKPETHBIN TEX MPOLECC
MHOT'OCJIOMHOM NE€YaTHOM IJIaThI.

IK-1

Htoro

5 IIpoextupoBanue
MHOrociaoinsix BU
[IEYaTHBIX IUIAT IO
KOHKPETHBIN TEX MPOLIECC C
Y4E€TOM IIPaBUII
TPaCCUPOBKHU

Co31aHue KOHCTPYKTHBA MHOTOCTIOWHON
NeYaTHOM TJIATHI.

VYcTraHoBKa MpaBUJI IPOSKTUPOBAHUS
1101 KOHKPETHBIH TeX Mporecc.
Pa3merienne KOMIIOHEHTOB Ha IJIaTe.
WHTepakTHBHAS U aBTOMaTHYeCKast
TPacCUPOBKA MPOBOAHUKOB, 11 .JINHUI.
PaboTa ¢ noauronamu, HaANMUCAMH,
menkorpaduei.

Nmnopr 3D kopnyca uzgenus u 3D
HJIEMEHTOB MEYaTHOM IJIaThI.
ABTOMaTHYECKasi IpPOBEpPKa MO
BHeceHHbIM paBuiaM (DRC).
['eneparus nmakera J0KyMEHTOB ISt
M3TOTOBJICHUS U MOHTaXa.

IIK-1

HUroro

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

OCHOBHBIE BapHAHThI APXUTEKTYPHI U
CTPYKTYPBI CIIOKHBIX YCTPOMCTB.
Krnaccudukanus coBpeMeHHBIX
MHUKPOIIPOIIECCOPOB U
MHUKPOKOHTPOJIIIEPOB TIO
(YHKITMOHATTLHOMY TIPHU3HAKY.
Ob6miee onucanue mporecca
MPOSKTUPOBAHMS MOAYJIbHBIX CHCTEM.
Knaccudukamnmst meToauk
MIPOSKTUPOBAHHMS DJICKTPOHHBIX CXEM.
OO6mactu MpUMEHEHHUS
CTICIUAIN3UPOBAHHBIX HHTETPATBHBIX
CXEM.

IIK-1

Hroro
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7 KoMnuisiTopsl 1 TunoBsie KOHPHUTYpaTUH IK-1
CUMYJISITOPBI, IPUHIIAITBI | MEKPOIIPOIIECCOPHBIX CHCTEM.
OTJIQJKH ¥ IMOUCKa OmUO0K |OCHOBHBIC ATAIbI TPOLIEAYPBI
MIPOCKTUPOBAHUS KOMITJIEKCHOTO
IIPOEKTA.
CpencTBa mpOEKTUPOBAHUS U METOIbI
ABTOHOMHOM OTJIAJIKU anmapaTHbIX
CPEJICTB MUKPOIIPOLIECCOPHBIX CUCTEM.
O030p cpencTB pa3padOTKH U OTIAJKU
MIPOrpaMMHOTO 00€CTICUCHHUS.
OTnaguvKu ¥ CUMYJISITOPBI.
[IpoTOTUITHBIE TITIATHI.
OTy1a104HBIE MOHUTODBI.
Me30HMHHAs TEXHOJIOTHUS.
CxemHbI€ IMYJISTOPHL.
WNuTterpupoBanHbie Cpebl pa3paboTKH.
IIporpammaropsl.
Jlornueckue aHanu3aTopHl.
BcTpoeHHbie B MUKPOIIPOLIECCOPBI
CpEeJICTBA OTJIA/IKH.
Hroro
8 IMonkmoueHue u [Tpumephl MOAKIIOUEHUS U YIIPaBICHUE IK-1
yIpaBlieHUE nepudepuitHBIMH YCTPOMCTBAMH C
nepudepuiHEIMH MUKPOKOHTpOJUIEpa (IaTIYMKU
YCTpOWCTBaMu C U3MepeHus: PU3NIECKUX BEITUUHH,
MUKpPOKOHTpPOJILIEpa JIBUTATEIH, BBIKIIIOUATEIH,
(IaTYMKU U3MEPECHUS GPS/TJIOHAC npuemuuku, Bluetooth
bu3NYECKUX BEIUYHH, MPUEMO/TIEPEIaTIYUKH, PATHO MOJIEMBI
JBUTATEIH, BHIKIIIOUATENN) |TIPOMBIIUICHHOTO HE JTUIICH3UPYEMOTO
nuarnaszona yactot 400-800MI'L] )
Uroro
Uroro 3a cemectp
Hroro
5.3. IIpakTH4yeckune 3aHATHSA (CEMHHAPBI)
HanMeHoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Hazpanwust paznenoB (Tem) HaumenoBanwue npaktuueckux | Tpymoemkocts, | Dopmupyembie
JUCITUTLIAHBI 3aHATUHN (CEMHHAPOB) q KOMIIETEHITNH
1 cemecTp
2 Pa3paboTka 6uOIMOTEK Hcnonp30BaHne TOTOBBIX 2 ITK-1
AJIEMEHTOB M X QYTIPUHTOB  |OMOIHMOTEK M CO3/IaHHE
coOCTBEHHBIX BKIO4asg 3D Bu.
Hroro 2
3 Pa3zpabotka snektpudeckux u |Co3laHue CXeMbI YCTPOICTBA C 2 [K-1
MPUHIIAITAATHHBIX CXEM C UCTIOJTb30BaHNEM COOCTBEHHBIX
HECKOJIbKUMHU JINCTAMU Ooubnmorek
Hroro 2
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4 PacueT BOJIHOBBIX Br16op tuna muorocnoitnoit BU 2 IK-1
COINPOTUBIICHUH POBOJHUKOB |I1€YaTHOM IUIATHI JUIS
(MMIeaHC) ISl MHOTOCJIOMHBIX | KOHKPETHOTO ITPOU3BOJICTBA U
BY nevarHsIX miart pacyeTr MpOBOAHUKOB C
KOHTPOJIEM BOJIHOBOTO
COINPOTUBIICHUS
Hroro 2
5 IIpoextupoBanue TpaccupoBKa II€4aTHOM IIJ1aThI € 4 IIK-1
MHOTrOCJIONHBIX BY nedaTHBIX |HMCIIOJIB30BAHUEM PACCUMTAHHBIX
IUIaT O/ KOHKPETHBIN TEX IIapaMeTpPOB NIPOBOJHUKOB U
IIPOLIECC C YYETOM MPaBUI IIPABUII
TPacCUpPOBKHU Hroro 4
Hroro 3a cemectp 10
Hroro 10

5.4. JlabopaTopHbIe 3aHATHSA

HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tabnuie 5.4.
Tab6ymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT

Hazpanus pa3nenos (Tem) HaumenoBanue nabopaTopHbIX dopmupyembie
TpynoemMkocTs, 4
JUCITUTTAHBI pabot KOMTIETEHITHH
1 cemecTp
1 TIporpaMMHBIN KOMITIEKC Jlabopartopnast pabota Ne 1 18 ITK-1

kiacca EDA, npenna3znadeHHblil |«PacyeT BOJTHOBOIO
JUIs1 pa3pabOTKH JICKTPUICCKUX | COMPOTUBIICHUS

CXEM U MeYaTHBIX IUIaT. MUKPOIOJIOCKOBOH JINHUNY
Htoro 18
Hroro 3a cemectp 18
Hroro 18

5.5. KypcoBoii npoexkT

ConepxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayIUTOPHOM pabOThl U (popMuUpyeMble KOMIETEHIUHU B
paMKax BBIIIOJIHEHHUSI KypPCOBOTO MPOEKTA Mpe/CTaBIeHbI B Tabnuiie 5.5.
Ta6mmma 5.5 — Conep)kaHue KOHTAKTHOM ayJTMTOPHOHN pabOThI U €€ TPYI0EMKOCTh

CopepxaHue KOHTaKTHOM ayUTOPHON pabOThI TpynoemkocTs, 4 PopmHpyemsIe
KOMIIETEHIINH
1 cemecTp
KypcoBoii np. - KonkpeTu3zaius TEXHHYECKOT0 3a/1aHUs 2 IK-1
Kypcogoii mp. - Pekomengaruu o pa3padoTke 4 [K-1
(GYHKIIMOHAJIBHOW CXEMbl YCTPOWCTBA
KypcoBoii mp. - Pekomenganuu o pazpadboTke 6JI0K-CXeMbI 4 IK-1
aJIrOpuUTMa NpOrpamMmsl
Kypcogoii np. - Pekomenaanuu no pazpaboTke cXxembl 4 IK-1
ANIEKTPUYECKON MPUHIMITHAIBLHON
KypcoBoii np. - Pekomenaanuu o pazpadoTke NpHUKIaTHON 4 [IK-1
IIPOrpaMMbl
Hroro 3a cemectp 18
Htoro 18

HpI/IMCpHaﬂ TEMAaTHUKa KYPCOBBIX IIPOCKTOB:
1. CHpOCKTI/IpOBaTB MHOTOKAHAJIBHYKO CHUCTCMY pPCTryJIHpOBAaHUA TEMIICPATYpbl B TCILJIHUIC.
BxaroyaeT BoceMb JATYUKOB TEMIICPATYPhbl U HarpeBaTeneﬁ. 3HayeHue CTa6HHH3preMOﬁ
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Temneparypsl 3agaerca B guana3zone oT 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHUE HArpeBaTesie — C MOMOIIBbIO TUHEHKH cBeTOanO0B. Ha 1mudpoBoe Tab10 BBIBECTH
TeMIiepatypy o0beKkTa, HoMep KOTOpOro HabpaH Ha MPOTPaMMHOM TepeKIItouaTere.

. CpoeKkTUpOBaTh U3MEPUTEIb YaCTOTHl CETU C TOYHOCTBHIO O JECATHIX JOJEH repua mpu

BpEMEHHU M3MEpeHUs He Oosiee oqHON cekyHabl. MHpopmamus gomkHa ayOauMpoBaThCs Ha
BBIHOCHOM Ta0JI0, CBsI3b C KOTOPHIM OCYIIECTBIISIETCS C TOMOIIBIO TPEXMPOBOIHON JIMHUU
CBSI3H.

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

YCcTpolCTBO JOMKHO COXPAHATH CBOIO PabOTOCIMOCOOHOCTH NMPHU BBIKIOUYECHUH ceTu. [Ipu
Ha)XXaTUU KHOMKHU «3amnpoc» Ha HU(PPOBbIE HHIAUKATOPHI MOCJIEI0BATEIbHO BHIBOASTCS HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ CUTHAJ « TpeBoray.

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

. CnpoekTupoBaTh yCTPOMCTBO yIpaBJC€HUS 3BOHKOM Ha 3aHATHA. [J0JKHO peann3oBaTh

PEAIbHYIO CETKY paCliuCaHus MIKOJBbHBIX 3BOHKOB, MHAHWKAIIWIO TEKYIIETO BPEMCHHU.

. CripoeKTUpOBaTh yCTPOMCTBO ISl H3MEPEHUS MOTPEOISIEMON DIIEKTPOIHEPTUHU B JTIOO0H CeTH

noctostHHOTO ToKa (110 10 000 kBTu).

. Pa3paboTtath 4achl 3JIEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.
. Paszpaborath nndgpoBoii aBTOMOOHMIIbHBIN CIUOMETD (TPH IECATUYHBIX pa3psa).
. HacToTa MMITyIbCOB Ha BBIXOJI€ TeHEepaTopa B reprax ot 1 10 99 nomxHa OBITH paBHA YUCITY HA

MPOrpaMMHOM MepeKitouaTesie U 0Toopaxkarbcs Ha MUGPOBBIX UHAUKATOpaX. auTenbHOCTh
nmnyJsibcoB — 100 Mxkc.

CrnpoekTupoBaTh U3MEPUTENb YaCTOTHI BpalleHUs: poTopa ABurartess. Jluana3oH usMepeHus
(100—10000 06/Mun). UMy IbCHBIN AaTYMK BhIpadaThiBacT 96 UMITYILCOB 32 KaX bl 00OPOT.
Bpewmst u3mepenuss — He 6oiiee Tpex 000poTOB poTopa.

Pa3zpaboTaTh 3JI€KTPOHHOE YCTPOMCTBO ymHpaBieHUsS HHKyOaTopoMm. TOYHOCTH 3ajaHUsA U
crabunuzanuu temnepatypel — 0,1 [1C. Yepe3 kaxaplii yac o0ecneyuTh U3MEHEHUE
MOJIOKEHUS sull myTeM moBopota Ha 45[01. IlpenycmoTpeTs NuppOBYyH HWHIUKAIUIO
temneparypsl. s aHanoro-uudpoBoro nmpeodpazoBaHHs CUTHaja HCIOJIb30BaTh METOJ
JIBYXTAaKTHOTO MHTETPUPOBAHMUS.

CropoekTupoBaTh MHOTOKAaHAJbHYIO CHCTEMY PEryJHpOBaHHS TEeMIEpaTypbl B TEILIHILE.
BxiroyaeTr yeTbipe naTyuMka TeMIlepaTypbl W HarpeBaTelss. 3HaueHHUE CTAOMIM3UpyeMoil
Temneparypsl 3agaerca B guana3zone oT 10 go 40 [1C. Mnaukanusi BBIXOAHBIX CUTHAJIOB Ha
BKJIFOUCHHE HArpeBaTeje ¢ MOMOINBIO JIMHEHKU CBEeTOAMON0B. [ aHamoro-uudpoBoro
npeoOpa3oBaHus UCIOIB30BATh METO/ IBYXTaAKTHOT'O HHTETPUPOBAHUSI.

Pa3paboTaTh 37€KTpOHHBIN TaliMEp ¢ MHIAUKAIIMEH B PEKUME OOPATHOTO cueTa YCTAaHOBJICHHOTO
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 nudpoBbsie HHAUKATOPHI BBIBOJUTCS TEKylLIee BpeMs U KOJIHYECTBO
aBTOMOOWJIEH, IPOIIEIINX Yepe3 MarucTpalb ¢ Hauyaja CyTOK.

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

CrpoeKkTHpoBaTh IaXMaTHbIE 3JIEKTPOHHBIE Yachl AJis OJIUL-TYpHHpA.

CrnpoekTUpoBaTh YCTPOUCTBO YIIPABICHUA I'YJIKOM Ha 3aBojie. JlOJKHO peain30BaTh pEeaIbHYIO
CETKYy pacHuCcaHMs CMEH, 00€ICHHBIX MEPEPHIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CrnpoeKTUpOBaTh JIEKTPOHHBIE BeChbl. DUKCUPYIOT BEC M CTOUMOCTH pachacoBaHHON MOPIIMHU
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 nmumoOax
MPOrpaMMHOTO MepeKIoYaTeNst U 0ToOpakaeTcss Ha HUGPOBBIX UHANKAaTOpaX. JIuTeaIbHOCTh
umnyJsbca — 10 MKc.

CrnpoeKkTHpoBaTh CYETUHK MOTPEOIAEMOI TETUIOBOM YHEPTHUH.

CripoeKkTupoBaTh 3JEKTPOHHbIE Bechl. DUKCUPYIOT CHavalsla Bec Taphl (0aHKU MO/ CMETaHy WU
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pacTUTEIHLHOE MACJIO), a 3aT€M YHCTHII BeC MPOIYKTa U €r0 CTOUMOCTb.
23. Paspaborats ycTpoiicTBo ynpasneHuss CBU-neusto (4acel ¢ TaiiMepamn).
24. Pa3zpabotaTh cBeTO(POp CO BpEMEHEM 3€JICHOTO CBETAa, MPOMOPIHOHATLHBIM HHTCHCUBHOCTH

JBUKEHHSI aBTOMOOUJIEH uepe3 MarucTpaib.

5.6. CamocTosiTesibHas padoTa

Buasl caMmocTosTeNbHOM paboOThL, TPYAOEMKOCTh  (POPMHUPYEMbIEe KOMIIETEHIIUU IPECTABIICHBI B

tabnuie 5.6.
Ta6ymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMBIC KOMIETECHITUN
Bunanr
Ha3zBanus paznenos . Tpynoemkocts, | Popmupyemble
g —— CaMOCTOSITEIIbHON 4 KOMITETSHIIHH DopMBI KOHTPOJIS
paboThl
1 cemecTp
1 TIporpamMMHBIi Brimonnenue 6 [IK-1 TBopueckoe
koMIuiekc kinacca EDA, |TBopueckoro 3amaHus 3aJaHue
NpPEIHA3HAYEHHBINA 11 |[[oAroTOBKA K 2 TIK-1 TectupoBanue
paspaboTku TECTUPOBAHUIO
SJICKTPUICCKIX CXEM M| Hanicanue oT4eTa 110 8 TK-1 KypcoBoii mpoexkr,
HCYATHBIX TLTAT. KyPCOBOMY IIPOEKTY Oruer o
KYpPCOBOMY
MIPOEKTY
[ToaroroBka k 8 [K-1 Jlaboparopnas
nabopatopHou padore, pabota
HaIlMCaHUE OTYEeTa
Htoro 24
2 Pazpabotka 6ubamnorek |[loaroroska x 8 [K-1 TecTupoBanue
AJIEMEHTOB U UX TECTUPOBAHUIO
yrnpusnTon Bremonnenue 4 TIK-1 TBopueckoe
TBOPYECKOTO 3a]aHuUs 3a/1aHne
Hanucanue otuera no 8 IIK-1 Kypcosoii npoekr,
KypPCOBOMY IIPOEKTY OrtyeT no
KypCOBOMY
POEKTY
Hroro 20
3 Pazpabotka IloaroroBrka k 8 TIK-1 TectupoBanue
ANEKTPUUECKUX U TECTUPOBAHUIO
HNPUHIOHWITHATIBHBIX CXCM | BpInoITHEHHE 4 IIK-1 TBopueckoe
C HECKOJIbBKMMHU JINCTAMU | TBOPUYECKOTO 3aJaHUSA 3aJ1aHue
Hanucanue otyera mno 8 TIK-1 KypcoBoii npoekr,
KYpCOBOMY IIPOEKTY Oruer 1o
KYpPCOBOMY
MIPOEKTY
Htoro 20
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4 PacyeT BOJIHOBBIX [TonroroBka k 8 [TK-1 TectupoBanue
COTNPOTUBIICHUH TECTUPOBAHUIO
NPOBOJHUKOB Brimonnenue 4 IK-1 TBopueckoe
(Mmmienanc) st TBOPYECKOTO 3aJaHUS 3aJaHue
MHOTOCTOHHBIX BY Hanucanue oTueTa o 8 IK-1 KypcoBoii npoexr,
HCHATHBIX TI7TaT KyPCOBOMY IIPOEKTY Oruer o
KYpPCOBOMY
MIPOEKTY
Hroro 20
5 IlpoexTupoBanue [ToaroroBka k 8 ITK-1 TectupoBanue
MHOTrocioHbIX BY TECTUPOBAHUIO
MEYATHBIX IIJ1AT IO/ Brinosnnenue 4 [IK-1 TBopueckoe
KOHKPETHBIN TeX TBOPYECKOTO 3a/1aHUs 3a7aHue
IPONECC C yHCTOM Hamucanue otyera 1o 8 IK-1 KypcoBoii npoexT,
HpaBUIT TPACCUPOBKH KyPCOBOMY IIPOEKTY Oryer 1o
KYpPCOBOMY
MIPOEKTY
Uroro 20
6 Knaccudukanus IloaroroBka k 8 TIK-1 TectupoBanue
MHUKPOIPOLIECCOPOB, TECTUPOBAHUIO
BApUAHTBI apXUTCKTYPBI, | Hanmncanue oTyeTa no 16 TIK-1 Kypcosoii npoexkr,
oOIm1as CTpyKTypa u KYPCOBOMY IIPOEKTY Ortuer o
MIPUHIIUATIBI KYpPCOBOMY
(bYHKITMOHUPOBAHHUS MIPOEKTY
YCTPOWCTB U CUCTEM Wrtoro 24
7 KoMnuistopsl 1 [Toaroroska k 8 IIK-1 TectupoBanue
CUMYJIISTOPBI, IPUHIIMIIBI | TECTUPOBAHHIO
OTJIaJKH M ITOUCKA Hanucanne otuera no 8 [TK-1 KypcoBoii npoekr,
O1mKO0oK KYpPCOBOMY IIPOEKTY Ortuer o
KYpPCOBOMY
MIPOEKTY
Uroro 16
8 [logkarouenue u Brinonnenne 8 TIK-1 TBopueckoe
yIpaBjieHUE TBOPYECKOTO 3aJJaHuUs 3a/1aHue
nepudepuiiHbIMU [ToaroroBka K 2 TIK-1 TectupoBanue
YCTPOMCTBAMH C TECTUPOBAHUIO
MHUKPOKOHTPOJIICpa Harncasne ordera o 8 I1K-1 KypcoBoii mpoexT,
(HaTYMKN M3MEPeHHS KYPCOBOMY IIPOCKTY Ortuer 110
bu3NYECKUX BEIUYHH, KYpCOBOMY
JIBUTATEJIH, TIPOEKTY
BBIKJIFOUATEIIN ) Vroro 18
Hroro 3a cemectp 162
TloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Htoro 198

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (POPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
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JeATEeTLHOCTH MPEICTAaBIICHO B TabymIie 5.7.
Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (DOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUIOB

3aHATHN
Bunbl yueOHOI fesTenbHOCTH
dopmupyemble
Jlek. | Ilpak. | Jla6. | Kypc. | Cam. DopMBI KOHTPOJIA
KOMIIETEHIIUU
3aH. 3aH. pao. mp. pao.
ITK-1 + + + + +  |Kypcogoii npoekr, JlaboparopHas

pabota, OT4eT o KypcoBOMY
poekTy, TBopueckoe 3aaHue,
TectupoBanue, Jx3aMeH

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIIUXCH

6.1. basuibHbIe OLeHKH /151 POPM KOHTPOJIA

bannbHble oLeHKH U1t POPM KOHTPOJIS IIPECTaBIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

. . | MaxkcumanbHbIN O6amt
MaxkcumanbHbIA MaxkcumanbHbIN
3a IEPUOJ MEXKITY Bcero 3a
@DopMBbI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0asu1 3a mepuos
2KT u Ha xoHel CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
1 cemecTp
Jlaboparopnas pabota 0 25 0 25
TectupoBaHue 15 0 0 15
TBOpueckoe 3a1anue 0 0 30 30
DK3ameH 30
HToro MakcumyM 3a 15 25 30 100
nepuos
Hapacraromum nrorom 15 40 70 100
BanpHbIe OLIEHKH 7151 KYpCOBOTO MPOEKTA MpeicTaBiIeHbl B Tabnuue 6.1.1.
Tabnuma 6.1.1 — bajibHbBIE OIIEHKHU JJIs KYPCOBOTO MPOCKTA
. . | MakcuMaJIbHBIN Oaut
MaxkcuManbHbIN MaxkcuManbHbII
3a MepHoJ MEXITY Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0as 3a mepuos
2KT u Ha xoHel CEMECTD
Hayaja ceMecTpa mexnay 1KT u 2KT
cemecTpa
1 cemecTp
OT4er o KypcoBomy 30 30 40 100
MIPOEKTY
Nrtoro makcumym 3a 30 30 40 100
nepuos
Hapacraromum urorom 30 60 100 100
6.2. Ilepecuer 0a/U10B B OLIEHKH 32 TEKYIUM KOHTPOJIb
[TepecueT 6anioB B OLIEHKH 32 TEKYIIUHA KOHTPOJIb MIPEACTABICH B Tabmuie 6.2.
Tabmuma 6.2 — Ilepecuer OaIOB B OIIEHKH 32 TEKYIINI KOHTPOIh
bamnel Ha aTy TEKyIIero KOHTPOIS Ouenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% no 89% ot MakcuManbpHOM cymMMbl 6aiioB Ha aaty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 2
12
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6.3. [lepecuer cyMMbI 0A/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTENIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe U MH(OPMAIIHOHHOE o0ecnevyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. MeTononorusi CUCTEMOTEXHUYECKOTO MPOCKTUPOBAHUS JIEKTPOHHBIX U PAJHOAIECKTPOHHBIX
cpencTB (B ABYX YacTsAX): YueOHoe mocobue i OakanaBpuara, CrienuanuTeTa u Maructpatypst / H. H.
Kpusun - 2022. 589 <c¢. [DnexTpoHHBNU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/10141.

2. B. Sl. XapToB. Mukpomnpoieccopabie CUCTEMBI: ydeOHOe TTocodue aJist By30B - M. : Akanemus,
2010. - 352 c. : un. - (Beicmee npodeccuonanbHoe obpazoBanue. MHGopmMaTHka U BEIYUCIUTEIbHASL
TexHUKa). - bubnuorp.: c. 347-348. - ISBN 9785-7695-7028-5 (nanuuue B Oubnuoreke TYCVYP - 16
9K3.).

3. Altium designer. Solidworks [Tekcr] : yueOHOE mocoOue mo nmpakTudeckuM 3austusim / J[. B.
OzepkuH ; MunoOpnayku Poccun (M.), ToMmckuil rocy1apcTBEHHbIH YHUBEPCUTET CUCTEM YIIPABJICHUS U
panuosnexktpoHuku (Tomck). - Tomck : U3n-Bo TYCVYPa, 2017. - 280 ¢ : puc., Tabmn. s1. ont. nuck (CD-
ROM). - bubauorp.: c. 275-276. - ISBN 978-5-86889-764-1 (nanuuue B 6ubnuorexke TYCVYP - 10 5k3.).

4. Jlonatkun, Anexcannp Bukrtoposud. [IpoexTupoBanne mevyaTHbIX MmiaT B cucteme Altium
Designer [DnekTpoHHBIN pecypc] : yueOHOe mocodue i mpakTHiIecKkux 3ansatuii / A. B. JlonaTkuH ;
pen., xynox. . A. MoBuaH. - 2-€ u3., UCIp. U JOT. - DIEKTPOH. TeKcToBbIe naH. - M. : JIMK Ilpecc,
2017. - on-line : 1B. mi1., puc., Tabdi. - bubmumorp.: c. 16. - ISBN 978-5-97060-509-7 : B. 1. [ DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://e.lanbook.com/reader/book/97334/#2.

7.2. lonoJTHUTEIbHAS JIUTEpaTypa

1. PoxnaectBenckuit J[.A. MuKpompoIeccopHble YCTPOICTBA B cUCTEMaX yIpaBieHHs: YueOHoe
nocobue. — Tomck: ToMcKUIT MEXBY30BCKUI LIEHTP AUCTAHIIMOHHOTO oOpazoBanus, 2003. — 130 c.
(mamumune B 6ubnuoreke TYCVYP - 96 3k3.).

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

7.3. YueOHO-MeTOANYeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. UaTepdeiicl MUKPONIPOIECCOPHBIX CHUCTEM: MeToauYecKre yKa3aHus MO TPOBEICHUIO
nabopaTopHBIX paboT IjIsl CTYJASHTOB BceX (opMm 0O0ydeHHMs TEXHHYECKUX crernuanpHocTed / O. B.
Kununa, A. A. 3opkanbueB - 2022. 8 c. [DaexTpoHHBIH pecypc]: — Pexum ngoctyna:
https://edu.tusur.ru/publications/10193.
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2. UnTepdeiicel MUKPOIIPOIIECCOPHBIX CHCTEM: MeToInUecKrne yKa3aHus JJIsl CaMOCTOSITeIbHOU
paboTHl cTyaeHTaMm Bcex ¢opMm oOydeHHs TexHudyeckux crnenuanpHocteit / O. B. Kununa, A. A.
JopkanbneB - 2022. 9 c¢. [DnekKTpoHHBIU pecypc]: Pexum pgocrtymna:
https://edu.tusur.ru/publications/10203.

3. Cuctembl aBTOMAaTU3UPOBAHHOTO MTPOECKTUPOBAHUA: METOINUYECKUE YKA3aHUSI IO BBIMOJTHEHHUIO
KypcoBoi pa6otel / M. E. Aatunun - 2018. 7 c. [DnektpoHHbI pecypc]: — Pexum mocryma:
https://edu.tusur.ru/publications/8750.

4. Altium Designer. SolidWorks. Yacts 1. Pa3zpaboTka snemenTHO# 6a3p1: COOPHUK MPAKTHIECKUX
3aJJaHul 1O MPOEKTUpOBaHUIO nevyaTHBIX y310B POC / [I. B. O3epkun - 2012. 66 c. [D1eKTpOHHBIH
pecypc]: — Pexxum nmoctyma: https://edu.tusur.ru/publications/1556.

5. Altium Designer. SolidWorks. Yacte 2. CxeMoTrexHuueckoe mpoektupoBanue: COOpHUK
MPAaKTUYECKUX 3aJJaHUN 1O MPOEKTUPOBaHUIO medaTHbIX y310B POC / JI. B. Ozepkun - 2012. 50 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1554.

6. Altium Designer. SolidWorks. Yacte 3. Tomomoruueckoe mpoektupoBanue: COOpHUK
MPAaKTUYECKUX 3aJJaHUN 1O MPOEKTUPOBaHUIO medaTHbIX y310B POC / JI. B. Ozepkun - 2012. 95 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/1558.

7. PazpaboTka xoHcTpyknuu ¢yHkuumoHainpHoro yzna POC B cucteme CAIIP PCAD:
MeToanueckoe mocoOue aisi BeIMoTHEeHUs nmpakTuueckoro 3ansatus / A. K. Konmakos - 2010. 17 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1049.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JIUIT
C OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

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

1. IIpu u3ydeHUU NTUCHUIIUHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHoOe ofecreyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

JlabopaTopusi MUKpPOMPOIECCOPHBIX ycTpoiicTB u cucteMm / Jlabopatopus I'TIO: yueOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHATHI Ja00paTOPHOrO TUIA, yueOHas ayAUTOpPUs ISl MPOBEACHUS 3aHSATUA CEMHHAPCKOrO THUIIA,
MOMEIIEHHUE MJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
obnactb, T. Tomck, Bepumauna ynuna, a. 74, 333 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

CornacoBaHa Ha noprane Ne 74352 14


https://edu.tusur.ru/publications/10203
https://edu.tusur.ru/publications/8750
https://edu.tusur.ru/publications/1556
https://edu.tusur.ru/publications/1554
https://edu.tusur.ru/publications/1558
https://edu.tusur.ru/publications/1049
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- JJaboparopnsie MmakeTs (10 1mT.);

- Muxponporneccopubiit Moayiab «SDK-1.1» (8 mit.);
- Octmmtorpadsr (12 mir.);

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

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

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

JlabopaTopusi MUKPOIMPOILIECCOPHBIX yCTpoiicTB u cuctem / Jlabopatopus I'TIO: ydyebHuas
ayJIuTOpUs JJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIa, yuyeOHas ayAuTOpus sl IpPOBEIECHUS
3aHATHI Ja00paTOPHOro TUMaA, yueOHas ayAUTOpPUs IS MPOBEACHUS 3aHSATUM CEMHHApCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocs 000pya0BaHuUs:

- JJaboparopnsie MakeTs (10 1mT.);

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

- Octmmtorpadsr (12 mit.);

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

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

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

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

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusie MmakeTs (10 1mT.);

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

- Octmmtorpadsr (12 mr.);

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

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

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Google Chrome;

- LTspice 4;

- Mathworks Matlab;

- Virtual PC 2007;

- VirtualBox;

JlabopaTopusi MHUKPOIMPOILECCOPHBIX yCcTpoiicTB u cuctem / Jlabopatopus I'TIO: yuyebHuas
ayJIuTOpUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MpPOBEIECHUS
3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs IS MPOBEACHUS 3aHSATUM CEMHHApCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- JJaboparopnsie MmakeTs (10 1mT.);

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

- Octmmtorpadsr (12 mr.);

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

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

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LTspice 4;
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- VirtualBox;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

JlaGopaTopusi MUKpPOIPOIECCOPHBIX YCTpoHcTB u cucteMm / Jlabopatopus I'TIO: yueOnas
ayIUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHUYECKOIr'o THUIA, ydeOHas ayIUTOpHUs Ml MPOBEICHUS
3aHATUN 7a00paTOPHOrO TUMA, yueOHAs ayAUTOpHUsS IJIs NMPOBEACHUS 3aHATHI CEMHUHApCKOro THUIA,
MOMEIIEHHUE i KYpCOBOTO MPOEKTUPOBAaHMS (BBIIOJHEHUS KYpcoBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 74, 333 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- JlaGopatopubie MakeTsl (10 mT.);

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

- Ocwnorpadst (12 mr.);

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

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

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJIbHO-TeXHI/I‘IECKOC H MporpamMmMHoOe o0ecneyeHue 1 KYPCOBOI'O IIPOEKTA

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

Onucanue uMeroerocss 000pya0BaHus:

- JJaboparopnsie MakeTs (10 1mT.);

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

- Octmmtorpadst (12 mir.);

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

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

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.5. MaTepuaibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 209 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynmuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuaanO-Texnl/meCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B
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OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/repenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOaBaHuUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTeMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHo nHGOpMaIMu B JOCTYHNHBIX opMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3ALMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁ?:$: (rem) igﬁlﬁ:f eyljry];;e ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
1 TIporpaMMHBIN KOMILUIEKC [IK-1 Otuer o [IpumepHBIil nepeueHb
kiacca EDA, nmpeanazHaueHHbIN KypCOBOMY TEMaTUK KyPCOBBIX IIPOEKTOB
JUTs pa3pabOTKU AJIEKTPUUECKUX IIPOEKTY
CXCM M MCYATHBIX IJIAT. JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOITPOCOB
TBopueckoe [IpumepHBIii IepedeHb TeEM
3aJjaHue JUIsl TBOPUYECKUX 3aJaHUN
2 PazpaboTka OubIHOTEK IK-1 Otuer o [TpumepHbIii epedeHb
AIIEMEHTOB U UX (DYTIIPUHTOB KypCOBOMY TEMaTHK KypCOBBIX IPOEKTOB
IIPOEKTY
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIii IepeyeHs TeM
3a1aHUE JUIsl TBOPUECKUX 3aJaHUN
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3 Pazpabotka snekrpuueckux u |I[1K-1 Oruer 1o [IpumepHBIil nepeyeHb
MPUHIUITHATIBHBIX CXEM C KYpPCOBOMY TEMaTHK KypCOBBIX IIPOEKTOB
HECKOJIbKUMHU JINCTAaMU MIPOCKTY
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
TBopueckoe [IpuMepHBIii IepeyeHs TeM
3a7jaHue JUISl TBOPYECKUX 3aJIaHUN
4 PacueTt BOJIHOBBIX IIK-1 Ortuer no [IpuMepHBIii TEpeUeHb
CONPOTUBIIEHUNA MPOBOITHUKOB KypPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB
(MMIIe1aHC) ISl MHOTOCIIOMHBIX MIPOEKTY
BY neyarHsIx mat TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOITPOCOB
TBopueckoe [IpuMepHBIi IEpedYeHb TEM
3a/laHue JUTSl TBOPYECKUX 33JIaHUN
5 IIpoekTupoBanue IK-1 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 IIK-1 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 Komnuisitopbl U cumyasatopsl, | [TK-1 Ortuer no [IpuMepHBIii TIEpedeHb
MIPUHLUIIBI OTJIaJKU U TIOMCKA KYpPCOBOMY TEMATHK KyPCOBBIX IIPOEKTOB
01112 (03 MIPOCKTY
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX

BOITPOCOB
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8 IMonkmrouenue u ynpasnenue |IIK-1 Oruer 1o [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. IIporpammarop JTAG no3Bosnsier:
a) TosibKO ITPOrpaMMUPOBATh MUKPOKOHTPOJLIED
0) IIporpamMMupoBaTh U NPOBOAUTH OTIAAKY
B) Mcnonp30BaTh napauienbHOE BBICOKOBOJIIBTHOE IPOrPAMMHUPOBAHUE
r) TosibKO IpOoCcMaTpUBaTh BHYTPEHHE colepkuMoe peructpo MK
2. YTto0 peanusyeT BO3MOXHOCTU BO3BpaTa U3 MOANPOrpaMMbl K OCHOBHOM IPOTrpamMMe:
a) [IpepriBanus
0) Crek
B) [IporpammHBlii cueTunK
r) Taiimep
3. CTex B MUKPOKOHTpPOJIEPE pabOTAET 110 NPUHIUITY:
a) MOCJIEIHUI NpUILIE] — IEPBbIN yLIel
0) nepBbIil IpUILIeT — MOCJIECIHUN yIIen
B) IIEPBbII NpUIIE] — MEPBbII yIIen
') NOCTAEAHUN NpUILIe] — TOCIECIHUN yIIel
4. Jlupextuna .include:
a) IPUCBAaUBAET CUMBOJbHOMY UMEHH HEKOTOPOE YMCIIOBOE 3HAUEHUE
0) yka3bIBaeT acceMOiepy MeCTo OKOHUaHHs (paiiina MCXOIHOTO TEKCTa
B) MO/ICTABJISIET TEKCTOBBIN (hailsl B TO MECTO MPOTPAMMBI, /1€ IPOUCXOIHUT €€ yHOoTpeOieHue
T') 3alIMCHIBAET MIEPEMEHHYIO
5. Kakas xomanja umeeT O0NbIINI TPUOPUTET BbI BHIMOIHUTCS nepBoid «[lodutHoe M(&)» mmubo
«ITobutHOe NJTU(|)»:
a) [TobutHoe U(&)
0) [TooutHOE NJIN(|)
B) O1MHAKOBBII IPUOPUTET
r) Her BepHoro orsera
6. Kakne xoMaHIbl UMEIOT OOJIBIIMN NMPUOPUTET M BHI BHINOJHATCSA nepBbiMu «lloOutHOE
orpunianue (~) ¢ Jloruueckum orpunanueM (!)» mudo «YMuoxenue (*) ¢ enenuem (/)»:
a) Ymuoxenue (*) c Jlenennem (/)
0) ITobutHoe orpunanue (~) ¢ Jlornyeckum orpuranuem (!)
B) O1MHAKOBBIN IPUOPUTET
r) Her BepHoro orsera
7. YTo npOoU30iAET B MUKPOKOHTPOJUIEPE, €CIIN B PE3YJIbTATE BBIIIOJHEHUS ONEPALUU ITPOU3OLIEII
BBIXO/ 32 TPAHUIIBI OaliTa, HAPUMED, P YMHOXKESHHUHU JINOO CIIOKEHUH?
a) Ycranosurcs ¢uar neperoca (C) B perucTpe COCTOSTHUS
0) YcranoButcs ¢uar orpunarenbHoro 3HadyeHus (N) B perucTpe CoOCTOSIHUS
B) CopocuTcs aar norerpaanoro nepenoca (H) B perucrpe cocrostHus
r) [Ipousoiiger 3aBucanue MUKpPOKOHTPOJLIEpa
8. Uto npowusoiiaer ¢ nepeMeHHor X B komanjae X%=Y?
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10.

1.

12.

13.

14.

15.

16.

17.

a) 3anuiercs MporeHT oT Y

0) 3anumercs jorudeckoe 1

B) 3anMIIeTcs OCTATOK OT JCTICHHS

r) 3anumiercs mesasi 4acTh OT JACJICHUS

. Uro OyneT 3anucano B mepeMeHHor X mocie neneHus X = 5/2, ecnu X menoe 6€33HaAKOBOE

YHUCIIO
a)2,5

0) 1

B) 2

r)4

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

a) 0x03

0) Ox14

B) 0x20

r) 0x00

Uro Oyner 3anucano B nepeMenHoi C nocne BeimosHeHus onepamuu C = (1 << 6) | (1 <<3) | (1
<<1), ecu B C ObL10 3a1TMCAHO YUCTIO 7.

a) 0b000100101

0) 0x74

B) 74

r) 0

Uro O6yner 3anucano B nepemerHoir PORTC nocne Bemonnenus onepaiuu PORTC |= (1 << 2) |
(1 << 3), ectu B PORTC 651510 3anucano uucio 7.

a) 0b00001111

6) 0b00011111

B) 0b00001011

r) 0b00000000

Uro O6yner 3anucano B nepemeHHoit PORTA nocne Bemonnenus oneparuu PORTA &=~ (1 <<
5)| (1 << 1), ecnmu B8 PORTA 051510 3antucano aucio 7.

a) 0b00010110

6) 0b00000101

B) 0b00101101

r) 0b00000000

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

a) ACSII kox OYKBBI «&»

0) 0x0e

B) 0b00000101

r)'H

Kaxoit mopsimok cienoBanus 0OBSBICHUN B CTPYKTYpE MPOTrpaMMbl Ha si3bike Cu ?

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

0) # include , O0BaBIeHHUE TI00ANBHBIX NepeMeHHBIX, int main() { }, [IpepwiBanus { },
OyHIKIMYU { },

B) # include , O0BsABIeHHE TTI00aNbHBIX NTepeMeHHbIX, DyHukmuu { }, [IpepriBanus { }, int
main() { }

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

VYkaxuTe 3anucCh, MPU HATUCAHUU KOTOPOU MPOU30MAET U3MEHEHHE nepeMeHHo C

a) // C =0x8A

6) C=0x8A//

B) /* C = 0x8A*/

rA=C

VYkaxuTe ycioBrue He 0ECKOHEUHOTO KA

a) while(5){i++}

6) for(;;) {i++}

B) while(1) {i++}
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

r) if(1)

3agauu KOMIOWIATOpA:

a) TpaHcaanus nporpaMMmbl, COCTaBJIEHHONW HAa MCXOJHOM SI3bIKE BBICOKOT'O YPOBHS, B
HKBHUBAJIEHTHYIO MPOrpaMMy Ha HU3KOYPOBHEBOM SI3bIKE

0) TpaHcasuus U OTJa/iKa MPOrpaMMbl, COCTaBJIEHHOM Ha CXOJHOM f3bIKE BHICOKOTO YPOBHSI, B
HKBHUBAJIEHTHYIO MPOrpaMMy Ha HU3KOYPOBHEBOM SI3bIKE

B) IIpoBepka mporpamMmbl, COCTaBJIEHHON Ha HMCXOJHOM S3bIKE BBICOKOTO yPOBHS, B
HKBUBAJIEHTHYIO MPOrpaMMy Ha HU3KOYPOBHEBOM SI3bIKE

r) Tonbko mporpaMMUpOBaHHE MUKPOKOHTPOJLIEpA

Uro Oyner BbicTaBieHO Ha mopTy B atmega 16 npu 3amucu PORTB = dig[0]?

a) 3HaueHue yKaszaTes, 3anucanHoe B maccuse dig, mo Homepy 0

0) 3naueHue yncia, 3anucanHoe B Maccuse dig, mo Homepy 0

B) 3HaUYCHHE MacCUBa

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

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

a) Ha BeiBoge PORTBO nosiBuTCSI HanpspKeHUE MATAHUS MUKPOKOHTPOJLIEpa

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

B) BeiBog PORTBO OyneT HacTpoeH Ha BBIXO/T

r) BeiBonm PORTBO Gynet HacTpoeH Ha BXOJ

Uto npowusoitaet npu BoinoaHeHun komanibl UDR = PINB B atmega 16

a) [Ipowmzoiiner nHactpoiika ckopoctu UART nepenarunka

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

B) Takas xomMaH/1a HEe MOJEP)KUBACTCS

r) CpaBHEHHE TTEPEMEHHBIX

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

a) Komanna nonnepxuBaeTcst TOJIbKO TaiiMepoMm |

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

B) IIpousoiiner HacTpoiika nenutens Taiimepa B 1024, 4ro mpuBeAeT K 3aMeVICHUIO cUeTa
taiimepa B 1024 paza

r) CuuTaeTcsi 3HaUeHUEe TakMepa

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

a) [Ipown3zoiineT BEI30B MPEPHIBAHUS

0) [IpoBepka (nara npepriBaHus TaliMepa

B) [Ipomsoiiner cOpoc uara nmpepriBanus Taiimepa 1

r) YcraHoBka (ara npepbsiBaHUS

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

a) Paspemienue npepbeiBaHus, KOTJa TaliMep TOCYUTAET 110 256

0) Pa3penienne npepriBaHus, KOTIa TaiMep AocuuTaeT a0 65536

B) Pa3pemenue npepsiBaHus 10 COBIAICHUIO C YPOBHEM 255

r) 3anpenieHue npepbIBaHus

Uto npousoitaet npu BeinoaHeHun komanibl UCSRB = 0x08 B atmega 16

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

0) Cpasy BBI30BETCS IPEPHIBAHKUE OT MPHUEMOIIepEIaTINKA

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

r) CpaBHEHHE MTEPEMEHHBIX

Kaxkas koMaHza mo3BoJjsieT 3ajiepKaTh JajbHelllIee BIIIOJIHEHHE KOMaHd MUKPOIIPOTPaMMBI,
nmoka He OymyT otnpasiieHbl Bce faHHbie B UART B atmega 16

a) If( (UCSRA & (1<<RXC(C)))

6) while ( [(UCSRA & (1<<RXC()))

B) while ( !( UCSRA & (1<<UDRE)) )

r) while ( !( UCSRA | (1<<UDRE)) )

UYTo yBEIHWYHUT OTHOCUTEIbHOE BpeMs May3bl MEXIy IMeperadaMH JJs CUHXPOHHU3AIUU
nepenaBaeMbix n1aHHbIX B UART B atmega 16

CornacogaHa Ha noprtane Ne 74352 22



28.

29.

30.

—_

W

[S—
COPXAR

11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

a) butr USBS B peructpe UCSRC

0) baittet UBRRL n1 UBRRH, 3aganus ckopoctu

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

r) Peructp UCSRC

Kaxue nactpoitku moayns AL mo3BomsT omudpoBaTh BXOAHOW CUTHA aMILIUTY 10 10 2,56B
MpY OTCYTCTBHM HamnpskeHus Ha HOxkke AREF B atmega 16

a) ADMUX &= ~ (1<<REFS1)|(1<<REFS0)

0) ADMUX |= (1<<REFS1)|(1<<REFS0)

B) ADMUX = 0x00 | (1<<REFSO0)

r) ADMUX &= ~ (1<<REFS1)

Kakoe uncno HyxHO 3anucath B HacTpoiiku ALl mpeoOGpa3oBaTens, 4ToObl U3MEpPsIEMBbIi
curHan 0bu1 pazHocThio Ha HOXKax ADC1 u ADCO u 6but ycunen B 10 pa3 B atmega 16

a) ADMUX = 0x09

0) ADMUX = 0x00|(1<< ADCO)| (1<< ADC1)

B) ADCSRA = 0xCD

r) ADMUX =10

YcranoBka kakoro 0urta mo3BojisieT HacTpouTh ALl Ha aBTOMaTHYECKUH TIepe3anycK mocie
OKOHYaHUS oM(POBKHU B atmega 16

a) ADMUX |= (1<< ADEN)

0) ADMUX |= (1<< ADEN)

B) ADMUX |= (1<< ADATE)

r) ADMUX &= (1<< ADATE)

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

TexHomornM U3roTOBJICHNE MHOTOCIIOMHBIX TTIEUaTHRIX TUIAT

. I/IMHeIlaHC LCIu, COMMPOTHUBJIICHUC, COTJIACOBAHUC NJIMHHBIX JIMHUHN.

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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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

N —

SNk

0 00

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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ApudmeTrueckue u JOruueckue ornepanun
Oneparopel CpaBHEHUS

X0J10BbIE€ KOHCTPYKIIUU

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. Tembl 1a00paTOPHBIX padoOT
1. Jlaboparopnast padota Ne 1 «Pacdet BOITHOBOTO COMPOTUBICHHS MUKPOIIOJIOCKOBOW JTMHUI)Y
9.1.6. IlpuMepHbIii epevyeHb TeM /sl TBOPYECKUX 3aaHUI

1. Pa3paboTka cXeMbI JIEKTPUUECKON MPUHIIUIHATHHON B MPOrPaMMHOM KOMIIJIEKCE CKBO3HOTO
MIPOEKTUPOBAHMS MTEYATHBIX IJIAT

2. PacueT BOJTHOBOI'O COMPOTHUBIIEHUSI OJIMHOYHOTO MPOBOJHUKA WK JU((DepeHIIMaTbHOM Mapbl

. TpaccupoBka ne4yaTHOW IJIaThl B MPOrPaMMHOM KOMIIJIEKCE CKBO3HOTO MPOEKTUPOBAHUS

MEYATHBIX IU1aT ¢ GOPMUPOBAHUEM KOMIUIEKTa KOHCTPYKTOPCKOM JOKYMEHTAIlUU

4. VI3yueHue KOHTYpOB IE€UaTHOM MIaThl, OKOH, JUAJIEKTPUUECKUX OapbepoB U KPEHEKHBIX
OTBEpPCTUH B MPOTPaMMHOM KOMIUIEKCE CKBO3HOTO MPOESKTUPOBAHUS MEUATHBIX IJIAT

5. 3D nmpoekTtupoBaHue KOpIyca yCTporcTBa A1t iedaTu Ha 3d mpuHTepe ¢ 3arpy3koi 3d moaenu
B Cpelly CKBO3HOT'O MPOECKTHUPOBAHUSI.

[98)

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaita He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuanax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIAMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHbIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO TIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyaa;

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

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
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310pOBbHA U HHBAJIMA0OB

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbSA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHHUTEIBHBIC OLUCHOYHBIC MAaTCpHaibl, IICPCUYCHb KOTOPBLIX YKa3aH B Ta6.]'II/II_IC 94,

Ta6JII/II_Ia 9.4 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA OJIA JIUI C OI'PaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Kareropuu oGyuarommxcs

Buapl 4OMOIHUTENBHBIX OLEHOYHBIX
MaTepHuaioB

@DOopMBI KOHTPOJISL ¥ OLICHKH
pe3yIbTAaTOB OOyUCHHS

C HapyLeHusAMH cltyXa

TecTbl, NMCbMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE pabOThI

[IpenmyniecTBEHHO MUCHMEHHAs
poBepKa

C HapylIEHUSIMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[IpeuMy1ieCTBEHHO yCTHAs
IIpOBepKa (MHANBUYAJIBHO)

C HapyleHUsIMHA OTIOPHO-
JIBUTATEJILHOTO allapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJIbHBIE pPa0OTHI, MUCbMEHHBIE
CaMOCTOSITeNIbHbIE PabOThI, BOIPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JUCTAaHIIMOHHBIMU METOJIaMU

C OIrpaHUYCHUSAMHU 110
O6H.[€MCI[I/II_[I/IHCKI/IM
IIOKa3aHUusAM

TecTpl, NMCbMEHHbBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE PaOOTHI,
YCTHBIE OTBETHI

[TpenmyiecTBEHHO MPOBEpKa
METOJIaMH, OIIPEIEISIOIINMHUCS
UCXOJIs U3 COCTOSIHUS
oOyuarormierocss Ha MOMEHT
IIPOBEPKU

9.4. MeToanuecKue peKOMeHIAIUH 10 OIeHOYHBIM MaTepHaiaM JIJIs JIUI[ C OTPAHUYEHHbIMH

BO3MOKHOCTHAMH 310POBbA U HHBAJIUI0B

Jlis mun ¢ OrpaHMYEHHBIMHA BO3MOXKHOCTSIMU 3J0POBbS U MHBAJIUAOB IMPENYCMATPUBAETCS
noctymnHasi popma npeaoCTaBICHHS 3a/1aHUi OLIEHOYHBIX CPEJICTB, & UMEHHO:

— B I1e4aTHOM (hopme;

— B [1I€YaTHOMH (hopMe ¢ yBETUUEHHBIM IIPUPTOM;

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIyX;

— MPeI0CTaBICHUE 3aJaHUs C UCIIOJIB30BAHUEM CYPIOTIEPEBOA.

JIuam ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEJIMYHMBACTCS BpEeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. /[ Takux oOyyamomuxcs mpeaycMaTpUBaETCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33aJJaHUs, 2 UMEHHO:

— MUCHbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCHOJIH30BAHNUEM YCIIYT ACCUCTEHTA;

— Mpe/ICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa ouneHUBAHUS PE3yIbTATOB OOYyUEHHUS JHUIL C OIPAaHUYCHHBIMU BO3MOXXHOCTSMH
310pOBbsI U MHBAIUIOB 10 AUCLUUILIMHE MPEIyCcMaTPUBACT MpeAocTaBleHne nHpopManuu B popmax,
a/IalITUPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATHUS HHPOPMALIUH:

J1s iuu ¢ HapylIeHUsIMU 3PeHMA:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

Jns Iun ¢ HapyLIeHHsIMU ciIyXxa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

I[.]'IH JIMIl ¢ HAPYIICHUAMHU OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

HpI/I H€06XOIII/IMOCTI/I AJId JIAL € OTPaAHUYCHHBIMU BO3MOXHOCTAMU 3OJ0POBbA U MHBAJIIUIOB
nponcaypa ouCHUBAaHUA PE3YJIbTATOB 06y‘-I€HI/I51 MOKCT MPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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