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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
IMPOEKTUPOBAHUE MUKPOITPOLHECCOPHBIX CUCTEM

YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHHue - MATHCTPaTypa

Hampagiienne noarotoBku / cnenuaibHOCTh: 11.04.04 D/IeKTPOHNKA M HAHOJJIEKTPOHUKA
Hanpasnennocts (mpoduns) / cnenmanuszanusi: [IpoMplmjieHHass 3JeKTPOHHMKA U
MHKPONPOLECCOPHAA TEXHHMKA

dopma 00yUueHUS: OUHASA

®dakynbTeT: PaKyJabTeT 3J1eKTPOHHOM TeXxHUKHU (DPIT)

Kadenpa: mnpombiniennoii 3sexrponuxu (IpJ)

Kypc: 1

Cemectp: 1, 2

VY4eOnsIii man Habopa 2024 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunet yueOHOIM nesTeNbHOCTH I cemectp 2 cemectp Bcero EnnHunel
JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 8 8 4acoB
KypcoBoii npoekt 18 18 4acoB
CamocTrosTenpHas pabora 82 18 100 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 JacoB
OO01mas Tpya0eMKOCTh 144 36 180 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 4 1 5 3.€.

DopMBbI MPOMEKYTOUHOHN aTTECTALIUU Cemectp
DK3aMeH 1
Kypcosout npoekt 2

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
y4e€TOM KOPIIYyCHPOBAHUS B CHUCTEMaX CKBO3HOIO MPOEKTHUPOBAHUS yPOBHS MAaTEPUHCKOM IIATHI
HOYyTOYyKA.

4. Tlomy4uTh HaBBIKK MPOBEICHUS KOMIUIEKCHOU OTIaaku U TectupoBanus MIIC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

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

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
CaMOCTOSTEIIEHO
pa3zpabaThIBaTh MOJIETHU
UCCIIETYEMBIX
IIPOLIECCOB,
AIIEKTPOHHBIX CXEM,
nprOOPOB U YCTPOUCTB
AIEKTPOHHOW TEXHUKHU

[1K-1.1. 3naeT ocHOBHBIE
¢dakThl, 6a30BBIC KOHIICTIITUH,
MIPUHIIATIBI, MOJICITU ¥ METOJIbI
B 00JIaCTU CHIIOBBIX IICIICH;
WUCTOYHUKHU CTaH/IAPTOB B
o0macTsax
AJIEKTPOOE30MaCHOCTH U
KOMMYHHKAITHOHHBIX
MIPOTOKOJIOB; COBPEMEHHBIC
0a30BbIC TEXHOJIOTUHU
PSIMOTO ITU(POBOTO
yIpaBICHUS

3HAET TUIIOBBIE CXEMHBIE PEIICHUS IS
IIPOEKTUPOBAHUSA MUKPOIIPOLIECCOPHBIX U
KOMITBIOTEPHBIX CUCTEM U (hopMupyeT
KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTALIUU
Ha U3JEIINE C YYETOM IIaTCHTOB.

[TK-1.2. YmeeT npoBOAUTH
UMUTAIOHHOE
MOJIEJTUPOBAHNUE YCTPONCTB
CUJIOBOM BJIEKTPOHHUKHU HA
coBpemeHHbIXx CAIIP Tuma
«Spice»; MpOU3BOINUTH
HacTPOMKY MPOrpaMMHOTO
obecrieueHnsI BEpXHETO
YPOBHS; TIOJIb30BaTHCS
CpelICTBaMHU U3MEPEHHUS
MoKa3aTesiel KauecTBa
AIIEKTPOIHEPTUU

YMeeT pacCUuThIBaTh, IPOCKTUPOBATD,
KOHCTPYUPOBATh MUKPOIIPOLIECCOPHBIE U
KOMITBIOTEPHBIE CUCTEMBI, YCTPOICTBA U
U3JIENHSI Ha UX OCHOBE C UCTIOJIb30BAaHUEM
SCADA cucrem CKBO3HOTO MPOEKTUPOBAHUS

IIK-1.3. Bnageet
uHpOpMaIneil 0 TeHICHIIUIX
U MEPCIeKTUBAX Pa3BUTHS
COBPEMECHHBIX H
UHCTPYMEHTAJILHBIX CPEJICTB
JUTSL PEUICHUS IPAKTUYCCKUX U
oO0IIIeHAYYHBIX 3a]1a4 B
00/1aCTH CHIIOBOM
AIICKTPOHUKHU

Bnazgeer paznuuHbIMM COBPEMEHHBIMU
nakeTaMH MPUKIIAJHBIX POTPaMM s
IPOEKTUPOBAHHUS, KOHCTPYHUPOBAHUS U
pacyeToB JIEKTPOHHBIX CXEM COAEP KAILUX
MHUKPOIIPOLIECCOPHI 1 MUKPOKOHTPOJIIIEPHI
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[TK-4. Cniocoben [1K-4.1. 3naet meToabl 3HaeT TUMOBBIE CXEMHBIC PEIICHUS TSt

pa3palaTbIiBaTh noadopa, U3yuyeHHUs U aHaK3a | IPOCKTUPOBAHUSI MUKPOITPOLIECCOPHBIX U
3¢ (deKTUBHBIE JUTEPATYPHBIX M MATEHTHBIX |KOMIBIOTEPHBIX CUCTEM B (pOpMHpYyET
AJTOPUTMBI PEIICHUS HMCTOYHHUKOB KOMIUIEKT KOHCTPYKTOPCKOM JOKYMEHTAIIH
chopMyTHPOBAHHBIX Ha U3JIeJIue C yYeTOM MaTEHTOB.
3a/1a4 € UCIOJIb30BaHUEM | [[K-4.2. VmeeT YMmeet hopmMupoBaTh TEXHUUECKOE 3a/1aHHE
COBPEMCHHBIX A3bIKOB | aHaIM3UpPOBATh COCTOSTHUE Ha pa3pabOTKy AJIEKTPOHHBIX YCTPOMCTB C
IpOrpaMMHUpOBAHUS M | HayYHO-TEXHUYECKON MHKPOTIPOLIECCOPHBIM U
obecrieunBaTh UX poOJIeMBbI IyTeM Moaoopa, MUKPOKOHTPOJUIEPHBIM YIIPABIEHUEM JJISI
HPOTPaMMHYO W3y4YCHMS U aHAIIN3a peleHus] HayIHO-TEXHHUECKOU MPOOIEeMbI
peanm3anuio JIATEPATYPHBIX U MATEHTHBIX

HMCTOYHHKOB

[1K-4.3. Bnaneer HaBbikamu | Brnazneer HaBbIKaMu IPOBEICHUS

aHaJn3a COCTOSIHUS KOMILIEKCHOM 0Tiaku U TectupoBanust MIIC

HAay4YHOTEXHUYECKOMH

npoOIeMbl myTeM noaoopa,
U3yYEHUs U aHaJIu3a
JUTEPATYyPHBIX U MATEHTHBIX
UCTOYHUKOB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnipenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
Bcero Cemectpsl

4JacoB |1 cemecTp|2 cemecTp

Bunbl yueOHO nesTeNbHOCTH

KonTakTHas aynuTopHasi padoTa 00y4yaromuxcs ¢ 44 26 18
npenojgaBareJsieM, Bcero
JIeKk1IMOHHBIE 3aHATUSA 18 18
[TpakTHueckue 3aHITHS 8 8
KypcoBoii nmpoekT 18 18
CamocrosiTeibHas padoTa 00y4alOMINXCs, B T.4. KOHTAKTHasI 100 82 18
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasareieM, BCero
BrinonHeHNe NpakTUYECKOro 3a/1aHus 70 70
[ToaroroBka K TECTUPOBAHUIO 12 12
Hamnncanue oryera o KypcoBomy IPOEKTY 18 18
ITonroToBKa U cAava YK3aMeHA 36 36

Oo0wmast Tpy10eMKOCTH (B Yacax) 180 144 36

O0mas TpyroeMKocTh (B 3.€.) 5 4 1

5. CTpykTypa M coaep:KaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaesiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabnuue 5.1.
Tabmuma 5.1 — Pa3aenst (TeMbl) AUCIUATIINHBI U BUABI YYCOHOH IEeITeIbHOCTH
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Jlek. Cam. Bcero
IIpak. | Kypc. dopMupyemsle
Hazpanus pa3nenos (Tem) AUCUMILIMHBL | 3aH., pab., | gacos (6e3
3aH., 4| Tp. KOMIICTCHITHH
q 9 | DK3aMeHa)
1 cemecTp

1 IIporpammHsbIil KomIuIekce kiacca EDA,| 2 2 - 10 14 I1K-1, IIK-4
npeIHa3HaYCHHBIN A pa3paboTKu
AIIEKTPUYECKUX CXEM U MEYATHBIX IJIaT.
2 Pa3paboTka OMOJIMOTEK JIEMEHTOB U 4 2 - 16 22 IIK-1, IIK-4
uX GpyTnpuHTOB
3 Pa3paboTka 3eKTpUYeCcKuX 1 4 2 - 18 24 [1K-1, TIK-4
MPUHLIUIIHAATIBHBIX CXEM C HECKOJIBKUMU
JUCTaMH
4 PacueT BOJIHOBBIX COIIPOTUBIIEHUI 4 2 - 18 24 [IK-1, ITIK-4
MIPOBOJHMUKOB (MMIIEAAHC) AJIs
MHOTrOCJIOMHBIX BY nevarHsIx miart
5 IIpoexTrpoBanre MHOTroCIOMHbIX BU 4 - - 20 24 [K-1, TTIK-4
MEYATHBIX TUIAT 10T KOHKPETHBIN TeX
MIPOIIECC C YYETOM IPABUIT TPACCUPOBKHU

Hroro 3a cemectp| 18 8 0 82 108

2 cemecTp

6 Kypcosoii nip. - Konkperuzanus - - 18 4 22 IIK-1, ITK-4
TEXHUYECKOTO 3a/1aHHs
7 Kypcosoii nip. - Pekomenaanuu mno - - 2 2 [TK-1, TIK-4
pa3paboTke GyHKIIMOHATBHONU CXEMBbI
YCTpOKCTBa
8 KypcoBoii np. - PekoMeHnanuu mno - - 2 2 [1K-1, TIK-4
pa3paboTke OJI0K-CXEMBI aJropuTMa
MIPOrPaMMBbI
9 Kypcosoii nip. - PekoMenianuu mno - - 4 4 IIK-1, ITK-4
pa3paboTKe CXEMBI JEKTPUUECKON
MPUHLMIIUAIBHON
10 KypcoBoii nip. - PexkoMennamuu mo - - 4 4 [IK-1, IIK-4
pa3paboTKe MPUKIIaTHONW MPOrpPaMMBbI
11 Kypcogoii mp. - [Ipumep opopmnenus | - - 2 2 [1K-1, TIK-4
MOSICHUTETFHOM 3aMMUCKH U TpauuecKux
MaTepUaoB

Uroro 3a cemectp| 0 0 18 18 36

Utoro| 18 8 18 100 144

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBEI (B T.Y. 1O JICKIIHSIM)

HasBanus paznenos (Tem) ConeprxkaHue pas3iesioB (Tem) F{i:}fozfggzg dopmMupyemsbie
JVCIIATUTAHBI JUCUUIUIAHBI (B T.9. TIO JICKIIUSIM ) ! KOMITETEHITHH
3aHATHSA), 4
1 cemecTp
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1 TIporpamMmmHuBIN KOMIUTEKC | JleMOHCTpalust OCHOBHBIX [IK-1, I[IK-4
knacca EDA, Bo3MoxkHocTelr SCADa cucteMsl -
IpeIHa3HaYeHHbIN 115 Altium Designer amns pa3paboTku,
pa3paboTKu MIPOEKTHUPOBAHNUS TIEUYATHBIX TUIAT.
AIIEKTPUYECKUX CXEM U CoBpeMeHHbIN TEXHUYECKUI Mpoliece
MeYaTHBIX TUIAT. M3TOTOBIICHUS] MHOTOCTIOWHBIX

nevatHbix wiat (MIII). Ocobennoctu

MPOEKTUPOBAHUS BEICOKOCKOPOCTHBIX

JMHUHT TIepeiayn JaHHbBIX

(DDR2,3;Ethernet;USB2,3), ux

pacueTa, 0cOOEHHOCTEH PACIIONOKEHHS

poBoaHUKOB Ha MIIII.

Hroro

2 Pazpabotka 6ubmuotex |Co3manue YI'O sneMeHTOB: [IK-1, I[IK-4
AIIEMEHTOB U UX PE3UCTOPOB, KOHJIEHCATOPOB,
GyTIpUHTOB MHUKPOCXEM H IPYTUX IEMEHTOB.

Co3nanue coOCTBEHHBIX (PYTIPUHTOB U

3arpy3ka rotosbix: SOIC, BGA u

BBIBOJIHBIX 3JIEMEHTOB.

Coznanue 3D monenu 31eMEHTOB U

3arpy3Ka rOTOBBIX.

Ces3b YI'O u ¢pyrnpunTa.

Hroro

3 Pazpabotka Co3gaHue nMpoeKTa U CXEMHBIX [IK-1, ITIK-4

SJIICKTPHUYCCKUX U
MMPUHIUIIHAJIIBHBIX CXEM C
HECKOJIBKHMMU JINCTaMHU

JIOKyMEHTOB.
OdopmiieHre CXeMHBIX TOKYMEHTOB.
N3menenne aTpuOyTOB JOKYMEHTA.
[ToakmroueHre BHYTPEHHUX U BHEIITHUX
OMOJIHOTEK.

Pa3smelenye KOMIIOHEHTOB Ha I10JIE
CXEMHOTO0 JIOKYMEHTA.

Pa3menienue auHUi rpynnoBoi CBSI3U
(mmH).

Peanuzanus s1eKTpUUECKUX CBSI3EH.
Pa3menienue Ha cxeme MOPTOB MUTAHUS
U UMEH Lienei.

Pa3zmenienue qupeKkTus.

[IpucBoeHre MO3UITMOHHBIX
0003HaUYEHMUIA.

Komnuisiiiust mpoekTa v mpoBepka Ha
OIINOKU

Hroro
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4 PacyeT BOJIHOBBIX OrnpesesieHne MUKPOIIOIOCKa. 4 [IK-1, I[IK-4

COITPOTHUBIICHUI JvanekTprudeckre NpOHUIIAEMOCTH
IIPOBOJHMKOB (MMIIEJAHC) |pa3IMYHbIX MAaTEPUATIOB B

JU1s1 MHOTOCIOMHBIX BY MHOTOCJIOMHBIX IM€YATHBIX IJIaTaX.
ME€YaTHBIX IJIaT [Ipumepsl pacuera BOJIHOBOTO

conpotusienus 50 Om u 100 Om st
muddepeHIMATBHBIX JIMHUN 1
OJIMHOYHBIX MTPOBOJIHUKOB MO/
KOHKPETHBIN TEX MPOLECC
MHOT'OCJIOMHOM NE€YaTHOM ILJIATHI.

HTroro 4
5 IIpoextupoBanue Coznanne KOHCTPYKTHBA 4 [IK-1, TIK-4
MHoOrocioHeix BU MHOT'OCJIOMHOM ITeYaTHOM ILJIaTHI.
MEYATHEIX IIJ1AT MO VYcraHoBKa npaBuil MPOSKTUPOBAHUS
KOHKPETHBIN TEX MPOIECC C |10 KOHKPETHBINA TE€X MPOLECC.
Y4ETOM MPaBUII Pasmemenre KOMIOOHEHTOB Ha IIaTe.
TPacCUPOBKHU WNHTtepakTuBHAsA U aBTOMATUYECKAsI

TPaCCUPOBKA MPOBOAHUKOB, 1N JIUHUI.
Pabora ¢ noauronaMmu, HaJMMUCAMH,
niesaKorpaduei.

Nmnopr 3D kopnyca uznenus u 3D
2JIEMEHTOB IEYaTHOM IIaThI.
ABTOMaTHUECKas IPOBEPKA 110
BHeceHHbIM npaBuiaM (DRC).
I'enepanus nakera TOKyMEHTOB AJIs
U3TrOTOBJIEHUS U MOHTAXA.

Hroro 4
Hroro 3a cemectp 18
2 cemecTp

6 Kypcosoii oip. - Konkpernszanuusi TEXHUYECKOTO 33 1aHUS - [IK-1, I[IK-4
Konkperuszauus

Hroro -
TEXHUUYECKOI'0 3aJJaHUs
7 Kypcosoii iip. - Pexomenparuu o pazpaboTke - [IK-1, ITIK-4
PexoMennmamuu mo (hYHKIIMOHAIILHOM CXEMBI yCTPOHCTBA
pa3zpaboTke
(GYHKIIMOHATIBHOM CXEMBbI Hroro -
yCTpOMCTBa
8 Kypcogoii mp. - PexoMenganuu o pazpaboTke OJI0K- - [IK-1, I[IK-4
Pexomenpauuu no CXEMBI aJITOPUTMa IPOrPAMMBI
pa3paboTke OJI0K-CXEMBI

Hroro -
aJIropuTMa NpOorpaMmbl
9 Kypcosoii ip. - PexoMeHnnaruu 1mo pa3paboTKe CXeMbl - [IK-1, I[IK-4
Pexomennanuu no JIEKTPUYECKON NPUHIMITNAIBHON
pa3paboTKe cXeMBbl Pexomenganuu o pazpabotke 0JI0K- - IIK-1, TIK-4
SJICKTPUIECKON CXEMBI aJIrOpUTMA MPOrpaMMBbl
IIPUHLMUIINATIBHON HUtoro -
10 Kypcogoii mp. - PexoMennarmu 1o paspaboTke - [IK-1, I[IK-4
Pexomennanuu no MIPUKIIAJHON POTPaMMBbl
pa3paboTKe MPUKIATHON

Hroro -
IporpamMMbI

CornacoeaHa Ha noptane N2 80838



11 KypcoBoii mip. - [Ipumep |[Ipumep opopmiieHHs TOSICHUTEEHON - [IK-1, TIK-4
odopmienus 3aIUCKHU ¥ TPpa)UIeCKUX MaTEepUaIoB
MOSICHUTEIILHOU 3aIHCKH
rpadMIECKMX MaTEPUAIIOB Hroro i
Hroro 3a cemectp -
Hroro 18
5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHue MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Haspanwus paznenos (tem)| HammenoBaHue npakTuueckux 3aHsaTuil | TpyaoeMkocTs, | opmupyembie
JUCITUTIIAHBI (cemHrHapoB) q KOMTIETEHITHH
1 cemecTp
1 ITporpamMmmHbIit JleMOHCTpaIusi OCHOBHBIX BO3MOXHOCTEH 2 [IK-1, ITK-4
koMmruiekc kinacca EDA, [SCADa cucremsl - Altium Designer st
npelHa3HaYeHHBIN A1 |pa3paboTKH, MPOEKTUPOBAHUS TEYATHBIX
pa3paboTKu mwiat. COBpEMEHHbBIN TEXHUYECKHIT
AIIEKTPUYECKUX CXEM U |IPOLECC U3TOTOBJIEHUS MHOTOCIOMHBIX
MeYaTHBIX IUIAT. neyatHbIX 1aT (MIIIT). OcobennocT
MIPOEKTUPOBAHUSI BBICOKOCKOPOCTHBIX
JMHUM 1epeiayyl TaHHbIX
(DDR2,3;Ethernet;USB2,3), ux pacuera,
0COOEHHOCTEH pacnoioKeHUs
npoBoJHUKOB Ha MIIII.
Htoro 2
2 Pazpabotka 6ubnamnorek |Co3znanue YI'O 35eMeHTOB: pe3UCTOPOB, 2 [K-1, I1IK-4
AIIEMEHTOB H UX KOH/ICHCATOPOB, MHKPOCXEM U APYTUX
Gy TrpuHTOB 3JIEMEHTOB.
Co3nanne coOCTBEHHBIX (PYTIPUHTOB U
3arpy3ka rotoBsix: SOIC, BGA u
BBIBOJIHBIX DJIEMEHTOB.
Coznanue 3D mozenu 31€MEHTOB U
3arpy3Ka rOTOBBIX.
Ces3p YI'O u pyrnpunTa.
Hroro 2
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3 Pa3zpabotka Co3zaHue MpoeKTa U CXEMHBIX 2 IIK-1, TIK-4
AIIEKTPUYECKUX U JIOKYMEHTOB.

NPUHIUIHAIBHBIX cXeM ¢ |OQopMIleHHe CXEMHBIX TOKYMEHTOB.
HECKOJIbKUMHU JcTaMu | VI3MeHeHune aTpuOyToB TOKYMEHTA.
[loaxitoueHne BHYTPEHHUX U BHEIIHUX
OuOIMOTEK.

Pa3menieHne KOMIIOHEHTOB Ha I10JI€
CXEMHOTI'0 JJOKYMEHTA.

Pasmenienue nMHMM rpynmnoBou CBs3u
(umn).

Peanu3anus 2j1eKTpUYECKUX CBA3EH.
Pa3menienue Ha cxeme MOPTOB MUTaHUS U
VMMEH LIETIECH.

Pasmenienue nupeKTus.

[IpucBoeHne NO3UIIMOHHBIX

0003HaUYCHUI.
Komnusiiist mpoekTa u mpoBepka Ha
OIIOKU
Hroro 2
4 PacudeTt BOJIHOBBIX Br16op tuna muorocnoitoit BU 2 [IK-1, T1IK-4
CONPOTUBIICHUN ME€YaTHOM MJIATHI JJ11 KOHKPETHOTO
MIPOBOJIHUKOB MPOU3BOJICTBA U PACUET MIPOBOIHUKOB C
(umnenaHc) s KOHTPOJIEM BOJHOBOTO CONPOTUBJICHUS
MHOTOCJIONHBIX BY
MeYaTHBIX IIJIaT Hroro 2
Uroro 3a cemectp 8
Hroro 8

5.4. JlaGopaTopHbIe 3aHATHUSA
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.5. KypcoBoii npoekT

ConepxaHue, TPyJAOSMKOCTh KOHTAKTHOW ayIUTOPHOU pabOThl U (popMUpYyEeMble KOMIETEHIIUHU B
paMKax BBITIOJTHEHHUS! KypCOBOT'O MPOEKTA MPEACTaBICHBI B Ta0IHUIE 5.5.
Ta6numa 5.5 — CoaeprkaHne KOHTAKTHOM ayIUTOPHON pabOThI U €€ TPYI0EMKOCTh

Copneprxanne KOHTaKTHOM ayTMTOPHOM paboThI TpynoemMKoCTs, 4 Popmnpyemsie
KOMIIETEHIIUH
2 cemecTp

KypcoBoii np. - KoHkpeTrzanus TeXHU4eCKOro 3aJaHus 2 [IK-1, ITIK-4
Kypcogoii np. - Pekomenaanuu no pazpabotke 2 IIK-1, TIK-4
(YHKIMOHAJIBHON CXeMbl YCTPOMCTBA
Kypcogoii mp. - Pexomenganuu mo pazpaboTke OJIOK-CXEMBI 2 [IK-1, TIK-4
aIropuT™Ma MporpaMmsl
Kypcogoii mp. - Pekomengarum mo pa3paboTKe CXEMBbI 2 [IK-1, ITIK-4
NIEKTPUYECKON MTPUHIMITHATILHON
Kypcogoii np. - Pexomenanuu no pazpaboTke NpUKIaIHON 2 IIK-1, TIK-4
IIPOrpaMMbI
Kypcogoii mp. - [Ipumep odopmieHns NosCHUTETHHON 2 [IK-1, TIK-4
3aITUCKHU B TpadUIeCKUX MaTePHUAIOB
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KoMnuiiATops! ¥ CUMYJISITOPBL, IPUHLAIIBI OTIAAKN U ITOMCKA 2 [IK-1, TIK-4
omuooK

[ToaxmroueHnue u ynpapiieHue nepudepuiHbIMU 2 [IK-1, ITK-4
YCTpOICTBaMH ¢ MUKPOKOHTpOJUIepa (IaTYMKU U3MEPEHUS
bu3nYeCKUX BEIMYHH, JBUTATEIH, BHIKIIOYATEIN)

Knaccugukaius MUKpOIIpoLeCCOPOB, BAPHAHTHI 2 IIK-1, TIK-4
ApXUTEKTYPBbI, 00I11as CTPYKTYpa U MPUHIIMIIBI
(YHKIIMOHUPOBAHUS YCTPOUCTB U CUCTEM

Hroro 3a cemectp 18

Hroro 18

[IpuMepHas TeMaTHKa KypCOBBIX IIPOEKTOB:

1.

[o¢]

10.

11.

12.

13.

14.

CropoekTupoBaTh MHOTOKAHAJbHYIO CHUCTEMY PEryJHpOBaHMUS TEeMIEpaTypbl B TEILIHIE.
BxirouaeT BoceMb JAaTUYMKOB TEMIIEpaTypbl M HarpeBaTresieil. 3HaueHHe cTaOMIU3UpyemMoil
TeMmnepaTtypsl 3aaaerca B quana3zone oT 10 no 40 [1C. MHaukanus BbIXOJHBIX CUTHAJIOB Ha
BKJIIOUEHHUE HarpeBaTesield — ¢ TIOMOIIIbIO JINHEHKH cBeToanoA0B. Ha nudpoBoe Tabdi10 BhIBECTH
TeMIepaTypy 00beKkTa, HOMep KOTOpOro HabpaH Ha IMPOTrPaMMHOM TIepeKITIoYaTee.
CnpoekTupoBaTh U3MEPUTENh YaCTOThl CETU C TOYHOCTHIO A0 AECIATHIX A0JIEH repua npu
BpPEMEHHU H3MEpeHUs He Oosiee onaHOM cekyHabl. MHopmamusa gomkHa ayOoaupoBaThCsl Ha
BBIHOCHOM Ta0J10, CBSI3b C KOTOPHIM OCYHIECTBISETCS C MOMOIIBIO TPEXIPOBOAHON JTUHUU
CBSI3H.

. Pa3paboTtarp ycTpoiicTBO OXpaHHOW CHUTHamu3anuu. YUcio oxpaHseMbIiX 00BEeKTOB — 10 64.

YCTpOHCTBO JAOJKHO COXPaHATHh CBOIO PabOTOCIOCOOHOCTH NMPHU BHIKIIOYECHUHU ceTH. [lpu
Ha)KaTUW KHOTIKH «3ampocy Ha MU(PPOBbIE MHAUKATOPHI MTOCIE0BATEILHO BBIBOISTCSI HOMEpa
00BEKTOB, B KOTOPBIX BO3HUKAJ CUTHAJ « TpeBoray.

CrnpoeKkTHpoBaTh YCTPOMCTBO KOHTPOJIS MHTEHCUBHOCTU JBUXKEHHUS uepe3 MocT. [lo 3ampocy
BHEIIHETO YCTPOMCTBA BBIBOAUT Ha HNHU(PPOBBIE MHAMKATOPHI Yac MUK M KOJIUYECTBO
aBTOMOOWJIEH, MPOIIEIIINX Yepe3 MOCT B 3TOT 4Yac.

. CIIpoeKTUpoBaTh YCTPONWCTBO YNpPaBJIEHUS 3BOHKOM Ha 3aHATHUS. J(OJKHO peann3oBaTh

PCAIBbHYIO CCTKY paCliMCaHUus MIKOJbHBIX 3BOHKOB, MHAHWKAIIWIO TCKYIIECTO BPEMCHHU.

. CrIpoekTupoBaTh YCTPOUCTBO ISl U3MEPEHUs MOTPEOIIEMON IIEKTPOIHEPTHH B JII000# ceTn

noctosiHHOro Toka (1o 10 000 xkBtu).
Pa3paboTtaTe 4ackl 3IEKTPOHHBIE CO 3BYKOBBIM CUTHAJIOM.

. PazpaboTtats 1udpoBoii aBTOMOOMIEHBIN CITUIOMETD (TPH JECATUYHBIX Pa3psa).
. HacToTa uMITyIbCOB Ha BBIXOJI€ T€HEpaTopa B repuax ot 1 g0 99 nomxHa ObITH paBHA YUCITY HA

POrPaMMHOM TIEPEKIIoYaTesIe U 0TOOpaxaThCs Ha HU(POBBIX HHIUKATOPAX. JIUTEIBHOCTH
umnyiabcoB — 100 mxkc.

CnpoekTupoBaTh U3MEPUTEND YaCTOTHI BpalleHUs: poTopa ABurartess. Jluana3oH UsMepeHus
(100—10000 06/MuH). UMIyIbCHBII TaTYMK BHIPAOATHIBAET 96 UMITYIIBCOB 33 KaXKIBIH 000POT.
Bpewmst namepenust — He 6osee Tpex 000poTOB poTopa.

Pa3paboTaTh 3IEKTpOHHOE YCTPOWCTBO YINpaBieHUsT WHKyOaTopoM. TOYHOCTH 3amaHus U
crabunuzanuu temnepatypsl — 0,1 [1C. Yepes kaxnapiii yac o0ecneduTh U3MEHEHUE
MOJIOKEHHS ALl myTeM moBopora Ha 4501. IlpenycmorpeTh MUPPOBYIO HHIUKAIHIO
temnepaTtypsl. [ns ananoro-muppoBoro mpeoOpa3oBaHHUs CHUTHANa MCIOJH30BATh METOJ
JBYXTaKTHOTO MHTETPUPOBAHMSL.

CopoekTupoBaTh MHOTOKAHAJbHYIO CHUCTEMY PEryJHpOBaHMUS TEeMIEpPaTypbl B TEILIHIE.
BxitouaeT deThlpe AaTYMKa TEMIIEpAaTypbl W HarpeBaTelsd. 3HaAYeHUE CTAOMIU3UPYEeMOU
TeMmnepaTtypsl 3aaaerca B quana3zone oT 10 no 40 [1C. MHaukanus BbIXOJHBIX CUTHAJIOB Ha
BKJIIOYEHHE HarpeBaTeledl ¢ MOMOIIbI0 JIMHEHKH cBeToAnonoB. [l aHamoro-uudpoBoro
peoOpa3oBaHus UCIOJIB30BAaTh METO/ IBYXTAKTHOI'O HHTETPUPOBAHUSI.

PazpaboTtath 351eKTpOHHBIN TaliMep ¢ MHAWKALKEH B pe)XrUMe 00paTHOTO CYeTa yCTaHOBIECHHOTO
BpEMEHHU B YacaX M MUHYTaX. B TedueHue 3alaHHOTO BPEMEHHOTO OTpe3Ka JOJDKEH OBITh
BKJIFOYEH MCTIOHUTEIBHBIN 3JIEMEHT (3apsiTHOE YCTPOMCTRBO).

CnpoeKkTupoBaTh YCTPONUCTBO KOHTPOJS MHTCHCHBHOCTH JBWXEHHS aBTOMOOWIEH IO
aBToMarucTpaiu. Ha nudppoBbie HHAMKATOPHI BBIBOAUTCS TEKYIEEe BPEMS M KOJIHYECTBO
aBTOMOOWMIIEH, MPOLIEIIINX Yepe3 MarucTpaib ¢ Hadaia CyTOK.
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15.

16.
17.

18.

19.

20.

21.
22.

23.
24.

Pa3paborath ycTpOHCTBO OXpaHHOW CUTHAIM3AIMKA 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 pacHuCaHMs CMEH, 00€ICHHBIX MEPEPHIBOB, MHINKAIIUIO TEKYILIETO0 BPEMEHH.
CrnpoeKTUpOBaTh JIEKTPOHHBIE BeChl. DUKCUPYIOT BEC M CTOUMOCTH pachacoBaHHON MOPIIMHU
MPOJYKTa.

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

CrpoeKTHUpoBaTh TeHEpaTOp MayeKk UMITYJIbCOB, ciaeayronux ¢ yactotod 10 I'm. Yacrtora
uMIyJibcoB B mauke 10 kI, unciio ummynbcoB B mauke (ot 1 mo 100) HaGupaercs Ha numoOax
MIPOrpaMMHOTO MepeKIoYaTeNsi U 0ToOpakaeTcst Ha HUGPOBBIX UHANKATOpaX. JIuTeaIbHOCTh
umnyJsibca — 10 MKc.

CrpoeKkTHUpoBaTh CYETUHK MOTPEOIIEMOI TETUIOBOM YHEPTHUH.

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

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

Pazpaborars cBeToop cO BpeMEHEM 3€JI€HOIr0 CBETa, MPONOPLHUOHATBHBIM UHTEHCUBHOCTH
JBUKEHHSI aBTOMOOUJIEH uepe3 MarucTpaib.

5.6. CamocTosiTesibHas padoTa

Buael caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIEe KOMIIETEHLIMU IPEICTABIICHBI B

tabnute 5.6.
Tabnuma 5.6. — Buabl caMmocTosTenbHOU paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIE KOMIICTCHIIUN
Bunsr
Ha3zanus pazaenos . | Tpynoemkocts, | Dopmupyemblie
(TeM) AMCHHIHHb CaMOCTOSITEIbHOU 4 — @opMBbI KOHTPOJIS
paboThI
1 cemecTp
1 TIporpamMMHBIi Brinonnenue 8 [IK-1, IIK-4 [IpakTHueckoe
KoMIuiekc knacca EDA, |mpakTudeckoro 3aJIaHNC
MpeaHa3HAYEHHBIN 11 |3aJaHus
pa3paboTku IIoaroroBka k 2 IIK-1, TIIK-4 TectupoBanue
SJIEKTPUYECKUX CXEM U |TeCTHPOBAHUIO
MeYaTHBIX TUIAT. Utoro 10
2 Pa3pabotka Oubnuotek | Boimonnenue 14 [IK-1, IIK-4 [IpakTHueckoe
AJIEMEHTOB M UX MPAKTUYECKOTO 3a/laHne
GyTIpuHTOB 3a/1aHUS
IToaroroBka x 2 IIK-1, IIK-4 TectupoBanue
TECTUPOBAHUIO
Uroro 16
3 Pazpabotka Brmonuaenue 16 [IK-1, TTIK-4 [TpakTrueckoe
ANEKTPUUECKUX U MPaKTUYECKOTO 3a/laHne
MPUHIUITHATIBHBIX CXEM  |3aJaHus
C HCCKOJIbKMMH JIUCTAMU |[JoaroToBKa K 2 IIK-1, IIK-4 TectupoBanue
TECTUPOBAHUIO
Uroro 18
4 PacdeTt BOJIHOBBIX Brinosninenue 16 [IK-1, ITK-4 [IpakTrueckoe
COTNPOTUBIICHUH MPaAKTUYECKOTO 3a/laHne
MIPOBOJTHUKOB 3aIaHus
(nmmenanc) auis [ToaroToBka K 2 [1K-1, [IK-4 TectupoBanue
MHOTOCIOMHBIX BY TECTUPOBAHUIO
MEeYaTHBIX TIJIaT Utoro 18
11
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5 IIpoexTupoBanue Brinosinenue 16 [K-1, I[1K-4 [IpakTrueckoe
MHOrocioinsix BU [IPAKTUYECKOr 0 3a71aHue
MeYaTHBIX TUIAT MO/ 3a1aHust
KOHKPETHBII TeX [ToAroToBka K 4 [IK-1, TTK-4 TecTupoBaHne
Hponecce ¢ y4eToM TECTUPOBAHUIO
MpaBUJI TPACCUPOBKU Utoro 20
Uroro 3a cemectp 82
IToaroroBka u cmava 36 DK3aMeH
HK3aMeHa
2 cemecTp
6 Kypcosoii oip. - Hanucanue otyera o 4 [IK-1, T1IK-4 KypcoBoit
Konkperuzanus KYpPCOBOMY MPOEKTY npoekT, OT4eT 1no
TEXHUYECKOTO 3a/1aHH KYpPCOBOMY
MIPOEKTY
HTtoro 4
7 Kypcosoii oip. - Hanucanue oruera no 2 [IK-1, I[IK-4 Kypcooit
Pexomenpanuu no KYpPCOBOMY IPOEKTY npoekT, OTYeT no
pa3paboTke KypCOBOMY
(GYHKIIMOHATTLHOM CXEMBI MIPOEKTY
YCTpOHCTBa Htoro 2
8 Kypcooii nip. - Hanucanue otuera no 2 [IK-1, TTK-4 KypcoBoii
PexomMennamuu mo KYpCOBOMY MPOEKTY npoekt, OT4eT no
pa3zpaboTKe OJIOK-CXEMBI KYPCOBOMY
aIropyuT™Ma MporpaMmsl MIPOEKTY
Htoro 2
9 Kypcosoii ip. - Hanucanue otyera o 4 [IK-1, T1IK-4 KypcoBoit
Pexomenpanuu mo KYpPCOBOMY MPOEKTY npoekT, OT4eT 1no
pa3paboTKe CXEeMbI KypCOBOMY
ANEKTPUYECKOMN IIPOCKTY
MPUHLMIIUAIBHON WUtoro 4
10 Kypcosoii mp. - Hamnucanue oryera no 4 IIK-1, TIK-4 Kypcosoit
Pexomenpanuu no KYpCOBOMY IPOEKTY npoekT, OT4eT no
pa3paboTKe MpUKIaTHON KYpCOBOMY
MPOrPaMMBbI MIPOEKTY
Hroro 4
11 Kypcosoii nip. - Hanucanue otuera no 2 [IK-1, ITK-4 KypcoBoii
[Tpumep odopmueHus KYpCOBOMY MPOEKTY npoekt, OT4eT no
MOSICHUTETTLHOM 3aIHCKHI KypCOBOMY
U rpaduuecKux MIPOCKTY
MaTepuaioB HToro 2
Uroro 3a cemectp 18
Hroro 136

5.7. CooTBeTcTBHE KOMIIETEHUM, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMIMETEHIINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIEe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
3aHATHI
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Bunbl yueOHOIl nesTenbHOCTH
dopmupyemsie
Jlek. | Ilpak. | Kypc. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. mp. pao.
ITK-1 + + + + | KypcoBoii npoekT, OTYET 110 KypCOBOMY
nmpoekry, [IpakTnueckoe 3ananue,
TectupoBanue, Jx3aMeH
[1K-4 + + + + | KypcoBoii npoekT, OTYET 110 KypcoBOMY
poekTy, [IpakTudeckoe 3aganue,
TectupoBanue, Dxk3ameH

6. PeiiTuHroBasi cucremMa /Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH I (DOPM KOHTPOJIA

bannbeHbIe o1IeHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcumanbHbIi 0ait

MaxkcumanbHbIN MaxkcumanbHbIN
3a IEPUOA MEKITY Bcero 3a
DopMbI KOHTPOJIS 6amn Ha 1-yio KT ¢ 0as 3a nepuoj
2KT u Ha koHer| CEMECTP
Hayana cemectpa | mexnay KT m 2KT
cemecTpa
1 cemecTp
[TpakTnueckoe 3agaHue 15 20 20 55
TectupoBanue 5 5 5 15
DK3aMeH 30
HToro MakcumyM 3a 20 25 25 100
epuos
Hapacraromum nrorom 20 45 70 100
BanpHbIe OLIEHKH 7151 KYpCOBOTO MPOEKTA MpeicTaBiIeHbl B Tabnuie 6.1.1.
Tabauma 6.1.1 — bajibHbIC OIIEHKH JJIs KYPCOBOTO MPOCKTA
. . | MakcumanbpHbIi Oan
MaxkcuManbHBIN MaxkcumanbHbIN
3a IepuoJ MEXKIY Bcero 3a
DopMbI KOHTPOJIA 6amn Ha 1-y1o KT ¢ 6asu1 3a Iepuos
2KT u Ha xoHel CEMECTD
Hayaja ceMecTpa mexnay 1KT u 2KT
cemecTpa
2 cemecTp
OT4er no KypcoBomy 30 30 40 100
MIPOEKTY
Nrtoro makcumym 3a 30 30 40 100
EPUOL
Hapacratomum urorom 30 60 100 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIie 6.2.
Tabmuma 6.2 — Ilepecder OaIOB B OIIEHKH 32 TEKYIIMI KOHTPOIh
basnel Ha 1aTy TEKyIIero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% no 89% ot MakcuManbHOM cymMMbl 6aiioB Ha aaty TK 4
Ot 60% 10 69% OT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2
6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKAYHAPOAHYIO OLIEHKY
13
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[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuma 6.3 — Ilepecdet cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HEeyI0BJIETBOPUTENIHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (meynoBrieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHAas IMTEpaTypa

1. BBeneHue B METOJOJOTHIO CUCTEMO- M CXEMOTEXHUYECKOTO POSKTUPOBAHUS SJIEKTPOHHBIX U
PaznodJIEKTPOHHBIX CpeACTB: YueOHoe mocobue i OakanaBpuaTa, ClielaauTeTa u Maructparypsl / H.
H. Kpusun - 2020. 250 c. [DnexkTpoHHBIH pecypc]: — Pexum pnoctyna:
https://edu.tusur.ru/publications/9376.

2. MeTo0I0Tusl CUCTEMOTEXHUYECKOTO MPOCKTUPOBAHUS 3JIEKTPOHHBIX U PaJMOAIEKTPOHHBIX
cpencTB (B ABYX YacTAX): YueOHoe nmocobue g OakanaBpuara, crenuanuTera u Maructpatypst / H. H.
Kpusun - 2022. 589 <c¢. [DnexkTpoHHBWH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/10141.

3. JlonatkuH, Anekcanap Bukroposuu. IIpoekTupoBaHue medaTtHslX miaT B cucteMe Altium
Designer [DnekTpoHHbIN pecypc] : yueObHOoe mocoOue st mpakTuaeckux 3ansaTtuii / A. B. JlonaTkuH ;
pen., xynox.Jl. A. MoBuaH.- 2-e u31., ucup. U J0IM.- DIeKTpoH.TekcToBble naH.- M. : JIMK Ilpecc,
2017.-554c. [DnexktponHblit pecypc]: — Pexxum nocryma: https://e.lanbook.com/reader/book/97334/#2.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. OcHOBBI KOMIBIOTEPHBIX TEXHOJOTHI MPOCKTUPOBAHUS PATUOITIECKTPOHHBIX CPENICTB: YUueOHOe
nocobue / FO. II. Kob6punr - 2018. 56 c. [DnexkTpoHHBIN pecypc]: — Pexum nmoctyma:
https://edu.tusur.ru/publications/7906.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKUE MOCOOUs

1. Altium Designer. SolidWorks. Yacts 1. Pa3zpaboTka snementHoii 6a3b1: COOPHHUK MPaKTHYECKUX
3aJJlaHUH 110 MPOSKTUPOBaHUIO mevaTHbIX y310B POC / [I. B. O3epkun - 2012. 66 c¢. [DIEKTpOHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/1556.

2. Altium Designer. SolidWorks. YacTts 2. CxemoTexHu4ueckoe npoektupoanue: COOpHHK
MPAaKTUYECKUX 33JaHUN MO MPOEKTUPOBaHMIO MeyaTHhIX y31m0B POC / JI. B. O3epkun - 2012. 50 c.
[DnexTpoHHEIH pecypc]|: — Pexxum gocrtyma: https://edu.tusur.ru/publications/1554.

3. Altium Designer. SolidWorks. Hacte 3. Tomomoruyeckoe npoektupoBanue: COOpHUK
MPaKTUYECKUX 33JaHUN MO MPOEKTUPOBaHMIO MeyaTHHIX y310B POC / JI. B. O3epkun - 2012. 95 c.
[DnexTpoHHEI pecypc]|: — Pexxum gocrtyma: https://edu.tusur.ru/publications/1558.

4. Pa3zpaborka kKoHCTpyknuu (yakuumonairsaoro ysna POC B cucteme CAIIP PCAD:
Meroandeckoe mocobue 1isi BeIoMHeHHs npaktuyeckoro 3ansaTus / A. K. Konnakos - 2010. 17 c.
[DnexTpoHHEI pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/1049.

5. CucreMbl aBTOMaTH3UPOBAHHOTO MPOCKTUPOBAHKS: METOAMYESCKIE YKA3aHHsI 110 BBITOTHEHUIO
KypcoBoii pabotel / M. E. Aatunun - 2018. 7 c. [DnekTpoHHBIH pecypc]: — Pexum mocrtyma:
https://edu.tusur.ru/publications/8750.
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6. Untepdeiichl MUKPOMPOIIECCOPHBIX CHCTEM: MeETOoNMYecKue yKa3aHUs IO BBITOJHEHUIO
CTyJICHTAaMH CaMOCTOsITeIbHOU padoTsl / A. A. 3opkanbies - 2014. 5 ¢. [DaekTpoHHBINA pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/3922.

7. KypcoBoii mpoekT (padoTa): MeToandecknue yKa3aHUs MO BHIIOJIHEHUIO KYPCOBOTO MPOCKTA
(paboThl) 1151 CTYIEHTOB BCEX HAIlpaBieHUW W ypoBHed moarotoBku / I'. B. CmupHoB - 2024. 25 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/10856.

8. MeTtoanueckue yKa3aHUs K BBINOJHEHHIO KYpPCOBOW pabOTHI: MO AUCHUIIJIHHE
«IIporpamMmmupoBaHue MUKPOKOHTpOJIepoB» / A. A. bom6u3oB - 2022. 8 ¢. [DneKTpoHHBIN pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/10033.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrpaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palarhbcss K COBpEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT pocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKIUOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOM
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALUH 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 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpHUs s MPOBEACHUS
3aHATHI Ja00paTOPHOrO TUMA, yueOHas ayAUTOpUs ISl MPOBEACHUS 3aHSATHUH CEMHUHAPCKOrO THUIIA,
MOMEIIeHHUE MJIsI KYpCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUSI KypcoBBIX pador); 634034, Tomckas
o0nactb, T. Tomck, Bepumauna ynuna, a. 74, 333 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopnsie MakeTs (10 1mT.);

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

- Ocuumnorpadsr (12 mr.);

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

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

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

JlabopaTopusi MUKpPOMPOIECCOPHBIX ycTpoiicTB u cuctem / Jlabopatopus I'TIO: yueOHas
ayauTOpHUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
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3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs IS MPOBEACHUS 3aHSATUM CEMHHApPCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHUSI KypcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue UMeroIerocs 000pya0BaHuUs:

- JJaboparopusie MakeTs (10 1mT.);

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

- Octmmtorpadsr (12 mr.);

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

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

- KommiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

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

Onucanue uMeroerocss 000pya0BaHus:

- JJaboparopusie MakeTs (10 mmT.);

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

- Octmmtorpadsr (12 mr.);

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

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

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- Google Chrome;

- LTspice 4;

- Mathworks Matlab;

- Virtual PC 2007;

- VirtualBox;

JlabopaTopusi MUKPOIMPOILIECCOPHBIX YCTpoiicTB u cuctem / Jlabopatopus I'TIO: yuyebHuas
ayJIuTOpUs IJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIa, yuyeOHas ayAuTOpus s IpPOBEIECHUS
3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs ISl MPOBEACHUS 3aHSATUM CEMHHApPCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, TomMckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusie MmakeTs (10 1mT.);

- Muxponporneccopubiit 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.);

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- LTspice 4;

- VirtualBox;

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

Onucanue uMeroerocss 000pya0BaHus:

- JJaboparopnsie MmakeTs (10 mmT.);

- Muxkponporeccopubiit Moayiab «SDK-1.1» (8 mit.);
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- Octmmtorpadsr (12 mr.);

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

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

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

JlabopaTopusi MUKPOIMPOILECCOPHBIX yCTpoiicTB u cuctem / Jlabopatopus I'TIO: ydyebHuas
ayJIuTOpUs IJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuToOpus sl IpPOBEIECHUS
3aHATHI Ja00paTOPHOro TUMa, yueOHas ayAUTOpPUs IS NMPOBEACHUS 3aHSATUM CEMHHApCKOro THUIIA,
MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypCcOBBIX pabor); 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 333 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopnsie MmakeTs (10 mmT.);

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

- Octmmtorpadst (12 mit.);

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

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

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoe o0ecrieyeHne 1 KypcoOBOro nNpoeKTa

JlaGopaTopusi MUKpPOIPOIECCOPHBIX YCTpoHcTB u cucteM / Jlabopatopus I'TIO: yueOnas
ayAUTOpHUs IS MPOBEACHUS 3aHATUU NMPAKTHMUYECKOr'o THUIA, yueOHas ayIUTOpHUs M MPOBEICHUS
3aHATUN 71a00paTOPHOro TUMA, yueOHas ayAUTOpHUsS IJIs NMPOBEACHUS 3aHATHI CEMUHApCKOro THUIA,
MOMEIIEHHUE JIJIi KYpCOBOTO MPOEKTUPOBAaHMS (BBINOJHEHUS KYpcOBBIX pabor); 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 74, 333 ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- JlaGopatopubie MakeTsl (10 mT.);

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

- Ocwnorpadst (12 mr.);

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

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

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

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

st camocToATeNbHONU pabOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

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

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

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

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
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BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISCTCS C UCTIOJIB30BAHUEM CPEIICTB OOYUCHUS OOIIEro U CIECIMaIbHOTO Ha3HAYCHHUSI.

[Ipu 3aHATHSIX ¢ OO0YYAIOIIMMHUCS C HAPYHMIEHHAMH CJYyXa MPEIYyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHWJIMBAIOIICH ammapatrypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenavyn yueOHoi HHPOPMaIUU B TOCTYITHBIX (popMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
JUTsL 00YYAIOIIUXCSl ¢ UHBAMHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBl. YueOHas ayauTOpHs, B
KOTOpPOH 3aHUMAIOTCS 00ydYaroluecsi ¢ HapylIeHHEM cliyxa, 000py0BaHa KOMIIBIOTEPHON TEXHUKOM,
ayJMOTEXHUKOM, BUICOTEXHUKOM, SJICKTPOHHOM JJOCKOM, MyJIbTUMEIUHHON CUCTEMOIA.

[Ipu 3aHATHAX ¢ OOYyYAMOIIMMKCS C HAPYIIEHUSIMHU 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHKE B
JEKIIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOKHOCTH MPOCMOTpPA yAAJIICHHBIX O0BEKTOB (HAIpPUMED,
TEKCTa Ha JOCKE HJIM CJIaiijla Ha SKpaHE) MPH MOMOIIM BUICOYBEIUUUTEIEH 11 KOM(POPTHOTO
MPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarONMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTEJbHOTO ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMAIMU M APYrHe TEXHUYCCKHE CPEICTBA
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
JOJIeH ¢ MHBAJIMTHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3YyYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JJIsl TEKYIIer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmia 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaI;Eii;;ieﬂiﬁ (rem) igﬁﬁgfggr;: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 ITporpaMMHBII KOMILIEKC [IK-1, ITIK-4 [IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
kiacca EDA, npenHa3HauyeHHbBIN 3aJaHue
JUts paspabOTKHU dNEKTPHICCKHX TectupoBanue IIpuMepHBIil IepeyeHb
CXEM M MEeYATHBIX IJIaT. TECTOBBIX 3aaHMI
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
2 Pa3paboTrka 6uOIMOTEK [IK-1, I1IK-4 [IpakTuueckoe TeMbl MpakTUYECKUX 3aJaHUI
AIIEMEHTOB U UX (PYTIPUHTOB 3a/laHue
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
3 PazpaGotka snexkrpuueckux u |I1K-1, TTK-4 IIpaxTrueckoe TeMbl IPaKTUYECKUX 3aJaHUN
IIPUHLIAIIAAIBHBIX CXEM C 3aJjaHue
HECKOJIBKMMU JINCTaMH1 TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
4 PacueT BOJIHOBBIX [IK-1, TIK-4 IIpaxTueckoe TeMbl IPaKTUYECKUX 3aJaHUN
CONPOTHUBIICHUI IIPOBOIHUKOB 3a/1aHue
(MMIIe1aHC) ISl MHOTOCIIOWHBIX TectupoBanue [IpumepHBIil nepeyeHb
BY neuaTHBIX IUIAT TECTOBBIX 3aIaHHI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
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5 IIpoextupoBanue [IK-1, TIK-4 IIpaxTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI

MHOTrOCJI0MHBIX BY nevatHbix 3a7laHue

IUIAT [OJ] KOHKPETHBII TeX TectupoBanue [IpuMepHBIii TIEpedeHb

Opornece ¢ yueToM IpaBull TECTOBBIX 3aJaHUN

TPacCHPOBKH DK3aMeH I[lepeyeHn dK3aMEHAMOHHbIX
BOIIPOCOB

6 Kypcosoii mp. - [IK-1, TIK-4 Oruer o [IpumepHBIil nepeyeHb

KonkpeTu3zanus TeXHU4ECKOro KypCOBOMY TEMaTHK KypCOBBIX IPOEKTOB

3aJlaHus IIPOEKTY

7 KypcoBoii oip. - [IK-1, I[IK-4 Ortuer no [IpumepHbIil nepeyeHb

Pexomenganmu o pazpaboTke KYpPCOBOMY TEMATHUK KyPCOBBIX IIPOEKTOB

(GYHKIIMOHATILHOM CXEMBI MIPOEKTY

YCTpOKCTBa

8 Kypcosoii mp. - [IK-1, TIK-4 Oruer 1o [IpuMepHBIil nepeyeHb

Pexomennammu o pa3paboTke KypCOBOMY TEMaTHK KypCOBBIX IPOEKTOB

OJIOK-CXEMBI aJIrOpUTMa IIPOEKTY

IIPOrpaMMbI

9 Kypcogoii iip. - [IK-1, ITK-4 Ortuer no [IpuMepHBIii TIEpedeHb

Pexomenganuu o pazpabotke KYpPCOBOMY TEMATHK KyPCOBBIX IIPOEKTOB

CXEMBI AJIEKTPUYECKON MIPOEKTY

MPUHIMITHATIEHON

10 Kypcosoii mp. - IIK-1, TIK-4 Oruer 1o IIpuMepHBIil IepeyeHb

Pexomennaruu o pa3paboTke KypCOBOMY TEMATHK KypCOBBIX IIPOEKTOB

IIPUKJIAJTHOM ITPOrpaMMBbl IIPOEKTY

11 Kypcosoii np. - [Ipumep [IK-1, IIK-4 Otuer o [IpumepHBIil nepeueHb

o opMIIEHUS MTOSICHUTEIHLHON KypCOBOMY TEMaTHK KypCOBBIX IPOEKTOB

3aMUCKU U rpadUuecKux MIPOEKTY

MaTepUajoB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JTUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENBHO) | MAKCUMAIbHOMN | UJIM ()parMeHTapHBIE YMEHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE IPUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HaHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYEeCKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE 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

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

W

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBI€ NMPU3HAKU WJIM TEPMUHBI U3YYaEMOTO JJIEMEHTA COJEPKaHUsI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTaX, N300paKCHUAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
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
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. IIporpammarop JTAG no3BoJser:
a) Tonbko MporpaMMUpPOBaTh MUKPOKOHTPOJLIEP
0) [IporpaMmMupoBaTh ¥ TPOBOJIUTH OTIIATKY
B) Mcnonp3oBaTh napamienbHOE BEICOKOBOJIBTHOE MPOTrPaMMHUPOBaHHE
r) Tonapko mpocMaTpuBaTh BHYTPEHHE coaepKuMoe peructpoB MK
2. Yto peanusyet BO3MOKHOCTH BO3BpATa U3 MOAIPOTPAMMBbl K OCHOBHOU MPOrpamMMme:

a) [IpepriBanus
0) Ctex

B) [IporpamMHBbIil cCUeTUHK

r) Taiimep

3. Crek B MUKPOKOHTpOJUIEpE paboTaeT Mo MPUHIIUITY:
a) TIOCTICTHUH TIPHIIIEST — TIEPBBIN YT
0) mepBbIi pHIIIET — TOCIICTHUN yIIIes
B) TIEPBBII MPHUILIET — TIEPBBIA YT
T') MOCTEAHUHN TPUIIIEeT — TOCICTHUN yIIIel
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10.

1.

12.

13.

Hupexrtusa .include:

a) MMPUCBaNBaeT CHMBOJILHOMY UMEHH HEKOTOPOE YUCIOBOE 3HAUCHHE

0) yka3bIBaeT acceMOJiepy MECTO OKOHYaHUS (haiiyia MCXOTHOTO TEKCTa

B) MO/ICTABIISIET TEKCTOBBIN (hailyl B TO MECTO MPOTPAMMBEI, T/I€ TIPOUCXOINT €€ YIOTpeOIeHue
T') 3aIIMChIBACT MIEPEMEHHYIO

. Kakas xomaHa umeeT OOIbIITNN MPUOPUTET BB BHIMOJIHUTCS nepBoit «IlooutHoe U(&)» nmrbo

«ITo6utHoe MJTH(|)»:

a) [Tobutnoe N(&)

0) [TooutHOE NJIN(])

B) OHAKOBBIN TPHOPUTET
r) Het BepHOTO OTBETA

. Kakue xomanapl uMel0oT OOJBIINKM MPUOPUTET U BbI BHINOJHATCA nepBoiMU «[lobuTHOE

otpumanue (~) ¢ Jloruueckum otpuraauem (!)» mubo «YMmuoxenue (*) ¢ Jlenmenuem (/)»:
a) Ymuoxenue (*) ¢ [enenuem (/)

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

B) OHAKOBBINA TPHOPUTET

r) Het BepHOTO OTBETA

. Uto mpou3oieT B MUKPOKOHTPOJIIIEPE, €CIIU B Pe3yIbTaTe BHINOJIHEHUS ONEepaliii MpOoU30IIes

BBIXO/I 32 TpaHULIbI OaiiTa, HaIPUMEP, IPU YMHOXKEHUH TUOO0 CIOKEHUN?

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

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

r) [IpounsolineT 3aBucanne MUKPOKOHTPOJLIEpa

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

a) 3anuiercs MporeHT oT Y

0) 3anumercs jorudeckoe 1

B) 3anMIIeTCs OCTATOK OT JCTICHHS

r) 3anumiercs mesasi 4acTh OT JACJICHUS

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

a) 0x03

0) Ox14

B) 0x20

r) 0x00

Uro Oyner 3anucano B iepeMenHoi C nocne BeimoHeHus onepamuu C = (1 << 6) | (1 << 3) | (1
<<1), ecu B C ObLI0 3a1TUCAHO YUCTIO 7.

a) 0b000100101

0) 0x74

B) 74

r) 0

Uro O6yner 3anucano B nepemerHoir PORTC mocne 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 3amiucano aucio 7.

a) 0b00010110

6) 0b00000101

B) 0b00101101

r) 0b00000000
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14.

15.

16.

17.

18.

19.

20.

21.

22.

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

a) ACSII kox OYKBBI «e»

0) 0x0e

B) 0b00000101

r)'H

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

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

0) # include , O0BaBIeHHUE TI00ANBHBIX MepeMeHHBIX, int main() { }, [IpepwiBanus { },
OyHIKIMY { },

B) # include , O0BsABiIeHHE TII00aNbHBIX NTepeMeHHbIX, DyHukmuu { }, [IpepriBanus { }, int
main() { }

r) [IpepeiBanus { }, @ynuknuu { }, OObsSBICHUE TJIO0ATBHBIX NMEPEMEHHBIX, Int main() { }, #
include ,

VYkaxure 3anucCh, MPU HATUCAHUHU KOTOPOU MPOU30MAET U3MEHEHHE niepeMeHHon C

a) // C =0x8A

6) C=0x8A//

B) /* C = 0x8A*/

rA=C

VYkaxuTe ycnoBrue He 0ECKOHEUHOTO KA

a) while(5) {i++}

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

B) while(1) {i++}

r) if(1)

3agauu KOMIOWIATOpA:

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

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

B) IIpoBepka mporpamMmbl, COCTaBJIEHHON Ha HMCXOJHOM S3bIKE BBHICOKOTO 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 yKaszaTels, 3anucanHoe B maccuse dig, mo Homepy 0

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

B) 3HaUYCHHE MacCUBa

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

Urto mpowmsoitaer npu BeimosHennn komanasl PORTB |= (1<<PORTBO0) B atmega 16

a) Ha BeiBote PORTBO nosiBuTCS HanpspKeHUE MATaHUS MUKPOKOHTPOJUIEpa

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

B) BeiBog PORTBO Oynet HacTpoeH Ha BBIXO/T

r) BeiBonm PORTBO Gynet HacTpoeH Ha BXOJ

Uto npousoitaet npu BoinoaHeHun komanabl UDR = PINB B atmega 16

a) [Ipowmsoiiner Hactpoiika ckopoctu UART nepenarunka

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

B) Takas komaH/1a HEe MOJAEP)KUBACTCA

r) CpaBHEHHE MTEPEMEHHBIX

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

a) Komanna nonnepxuBaeTcst TOJIbKO TaiiMepoMm 1

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

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

r) CuuTaeTcsi 3HaUeHUE TakMepa
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23.

24.

25.

26.

27.

28.

29.

30.

—_

W

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

a) [Ipoun3zoiineT BEI30B NMPEPHIBAHMS

0) [IpoBepka (nara npepriBaHus TaliMepa

B) [Ipomsoiiner cOpoc iara nmpepriBanus Taiimepa 1

r) YcraHoBka (ara npepbiBaHUs

Uro mpomsoiiaet npu Beimoanennu komanapl TIMSK |= (1<<TOIEOQ) B atmega 16

a) Paspemienue npepbeiBaHus, KOTJa TaliMep TOCUUTACT 110 256

0) Pa3pemienne npepriBaHus, KOT1a TakMep AocuuTaeT a0 65536

B) Pa3zpemenne npepriBaHus O COBIAICHUIO C YPOBHEM 255

r) 3anpenieHue npephIBaHUs

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

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

0) Cpasy BBI30OBETCS IPEPHIBAHUE OT MPHUEMOIIepEIaTINKA

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

r) CpaBHEHHE TTEPEMEHHBIX

Kaxkas koMaHza mo3BoJjsieT 3a/iepKaTh JajibHellIee BIIOJHEHHE KOMaHd MUKPOIIPOTPaMMBI,
nmoka He OynyT otnpasiieHbl Bce faHHbie B UART B atmega 16

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

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

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

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

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

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 HanpskeHus Ha HOxkke AREF B atmega 16

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

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

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

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

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

a) ADMUX = 0x09

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

B) ADCSRA = 0xCD

r) ADMUX =10

YcranoBka kakoro 6urta mo3BojisieT HacTpouTh ALl Ha aBTOMaTHYECKUH TIepe3amycK mocie
OKOHYaHMs oM(pPOBKHU B atmega 16

a) ADMUX |= (1<< ADEN)

0) ADMUX |= (1<< ADEN)

B) ADMUX |= (1<< ADATE)

r) ADMUX &= (1<< ADATE)

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. TexHomornm M3roTOBJICHNE MHOTOCIIOMHBIX ITEUAaTHRIX TIAT
. I/IMHeIlaHC LCIu, COIMMPOTUBJIICHUC, COTJIACOBAHUC NJIMHHBIX JIMHUHN.

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

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

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

MoyJe, paguo Mmoayneir LoraWan)
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[a—
SYoXR

1.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

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.

N —

kW

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. TeMbl NpaKTUYECKUX 3aTAHUI

TexHomornM U3roTOBJICHNE MHOTOCIIOMHBIX TIEUaTHRIX TIAT
I/IMHeIlaHC LCIu, COMMPOTHUBJIICHUC, COTJIACOBAHUC NJIMHHBIX JIMHUH.

. Drtamnbl pa3paboTKU OT CXEMOTEXHHMKH /10 TOTOBOM neuyaTHO# muatel. [Iporpammer Altium,P-

Cad,Ki-kad

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

[TonkmoueHne K MUKPOKOHTPOJUIEPY CIOXKHBIX FOTOBBIX ycTpoiicTB (GSM moznemoB, Bluetooth
MoyJiel, pagno moayieit LoraWan)

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHraia HeoOX0IUMO PEryJspHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

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

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:
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— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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