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1. llesu u 3212494 AU CIUILIHHBI

Lenbro AUCUUIUINHBI SBIsIETCS POPMHUPOBAHKE Y CTYACHTOB MPAKTUYECKUX HABBIKOB
pa3paboTKu MPOrpaMMHOTO 00eCIIeYeHHUs I MUKPOKOHTPOJIEPOB U MUKPOIIPOLIECCOPOB.

Baz[aanI/I N3YUYCHH JUCHUILJIMHBI ABJIAIOTCAL

1) bopmupoBaHue npencTaBIeHU O

CTPYKTYp€ U MPUHIUIIAX padOThl MUKPOIPOLECCOPHBIX CUCTEM; 2) PA3BUTHE HABBIKOB
paboThI C TEXHUYECKOW TOKYMEHTAIMEH; 3) MoJly4eHHe HABBIKOB HACTPOUKHU U
3¢ peKTUBHOTO UCTIOJIB30BAHUS CPEJl Pa3padOTKHU.

Kparkoe cogepkaHue TUCHMIIIMHBI

[IpuHUMITBI OpraHU3alMK MUKPOIIPOLIECCOPHBIX CUCTEM, OCHOBHBIE IPUHIHUITBI XPAHEHUS
1 00paboTKH HHPOpPMAIIUU B MUKPOKOHTPOJIJIEPAX U MUKPOIpoOLieccopax, pa3padoTka
IPOrpaMMHOT0 00eCieueHUs I MUKPOKOHTPOJIIIEPOB.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJINHbBbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemble pe3ynbTaThl
00y4eHHUs 110 TUCHUIUIMHE

OIIK-3 CnocobeH NpuMeHSTh METO/IbI ITOKUCKA,
XpaHeHHs, 00paOdOTKH, aHAJIN3a U TIPE/ICTABICHUS B
TpedyemMom opmare HHGOPMAITUH U3 PA3TUIHBIX
WCTOYHUKOB M 0a3 JJaHHBIX, COOJIO/Iast IPU 3TOM
OCHOBHBIE TpeOOBaHHs WHPOPMALTMOHHON
0€30MacHOCTH

3HaeT: yCTPOICTBO MUKPOKOHTPOJIIEPA U
MUKPOIIPOIIeCCOPa, MPUHIIUITBI UX
POTPaMMHUPOBAHHUS; OCHOBHBIE TTPUHITUITHI
XpaHeHus1, 00paboTku nHpOpMaIuu B
MHUKPOKOHTPOJUIEpaX ¥ MUKPOIIPOIECCOPax
'YMeeT: co3iaBaTh MPOrpaMMBbl AJIs
MHUKPOKOHTPOJIJIEPOB U MUKPOTIPOLIECCOPOB, ISt
pelieHus 3a1auu o0pabOTKHU TaHHBIX

lMeeT pakTUYECKUI ONBIT: IPOTPAMMHUPOBAHUS

MUKPOKOHTPOJIJIEPOB U MHUKPOIIPOLIECCOPOB

3. MecTto aucuuminibl B cTtpykrype Ol BO

[TepeueHs MpeANISCTBYOIIUX JTUCIUTUIIHH,
BUJIOB paboT y4eOHOTO MiaHa

[TepeueHb MOCISTYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.17 Undopmaruka

He npexycMmorpensl

TpC6OBaHI/I$[ K «BXOJHBbIM)»> 3HAHUSAM, YMCHHAM, HABbIKaM CTYJCHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU }IﬂHHOﬁ JUCHUITIIMHBI 1 HpI/IO6peT€HHBIM B pE3ybTarc OCBOCHUSA

MPEAMICCTBYONTUX JUCITUTIIIH:

Hucuuninmna

TpeboBanus

1.0.17 Undopmaruka

3HaeT: METOAMKH MOMCKa, cOopa 1 00paboTKH
WH(QOPMAIUH B CETH UHTEPHET, IPUHIUITEI paOOTHI
COBPEMEHHBIX ITAKETOB PETAKTUPOBAHUS TEKCTA U
CO3IIaHMsI N300PaKEHHI, COBPEMEHHBIC TIPUHITHITHI
MOWCKa, XpaHeHHsI, 00pabOTKH, aHaJH3a U
MpeacTaBIeHUs] HHPOpMaluu B TpedyeMoM Gopmate
YMeeT: MpUMEeHSITh METOAUKH MOUCKa, cOopa u
00paboTKu MHGOPMALIHH, TTOTYYECHHON U3 CETH
WHTEPHET, peAAKTUPOBATh TEKCT, CO3/1aBaTh

PUCYHKH, pelaTh 3a/1a4u 00paboTKU JaHHBIX C




MOMOI1IbI0 coBpeMeHHbIX DBM HMmeet
MPAKTUYECKHUI OIBIT: UCIIOJIb30BAHUS KOMITBIOTEPA
TUTST TIOMCKA B 00paOOTKU JaHHBIX, PaOOTHI B
mporpamMmax peakTHpOBaHUS U (OpPMaTHPOBAHUS
TEKCTa, CO3JIaHUSI PUCYHKOB, 0OPaOOTKH TaHHBIX C

MOMOIIIBI0 COBpeMEHHbIX DBM

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTb TUCIHUILUIMHBI cocTaBiseT 4 3.¢., 144 4., 106,75 4.

KOHTAKTHOUW pabOThI

Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padors: 4acoB Howmep cemectpa
6 7
OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 144 72 72
AyoumopHvie 3auamusi: 96 48 48
Jlexumu (JI) 64 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie pabotsI (JIP) 32 16 16
Camocmosmenvras paboma (CPC) 37,25 19,75 17,5
C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHIA
IToaroroBka k 1aboparopHbIM paboTam U oopmieHne 16 3 3
OTYETOB
[TonroToBka K sK3aMeHY 6,5 0 6.5
IlonroroBka K KOHTPOJIBHBIM paboTam 6 3 3
IlonroroBka k 3a4ety 8,75 8.75 0
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalMs 10,75 4,25 6,5
Bu koHTpoIs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4er 9K3aMeH

5. Conep:kaHue IMCUUNIMHBI

No OO0beM ayIUTOPHBIX 3aHIATHH MO BUIaM B
3 HaunmeHoBaHue pa3enoB JUCHUILUIMHEIL qacax
paszznena
Bcero JI 113 JIP
1 MUKPOKOHTPOJUIEPHI U S3BIKU 14 2 0 6
[IPOrpaMMUPOBAHUS
2 |llepudepus mukpokoHTpoiuiepa AVR 34 24 0 10
3 |[MuTrepdeiicel MukpokoHnTpossiepa AVR 36 20 0 16
4  |[lepcnexTHBHBIEC HANIPABICHUS PA3BUTHS 12 12 0 0
5.1. Jlekuun
Kon-
Ne Ne
HaumeHoBaHMe niM KpaTKoe COAepKaHUE JIEKIIMOHHOTO 3aHATHUS BO
neKLuuu[pasaena HACOR
1 1  [[ToHATHS MUKPOKOHTPOJIEpA U MUKPOIIpOIIEcCOpa. APXUTEKTypa 2




[\
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MUKpPOKOHTPOJUIEPHI U A3BIKU IPOrPAMMUPOBAHUS

—_—

AJTOPUTMBI pean3allii BPEMEHHBIX 3a/1epyKeK U 00paObOTKH TUCKPETHBIX
CUTHAJIOB

KontponpHas pabora Ne 1

O61mue cBegeHus o MUKpokoHTposuiepe ATmega328P

AnmapaTHOe U IporpaMMHOe oOecrieyeHne

[{udpoBbie MOPTHI

Cucrema TAKTHUPOBAHUA U PCIKUMBI aHemeGepemeHI/Iﬁ

COpoc, mpepbIBaHUs

KontponpHas pabota Ne 2

Taitmeps! (pesxxumbl paboThl, HE cBsi3aHHbIe ¢ [TITM)

Taiimepsl (pesxuMbl paboThl, cBsizaHHble ¢ [ITMM)

AHaoro-1ugpoBoi mpeodpazoBareib

YBenuuenue paspenierust AL

[lamsaTh MHKPOKOHTPOJIJICpA

KonTposnbHas pabora Ne 3

WNuTtepderic OneWire

J[Byx1mipoBOoiHOM mocnenoBarenbubiit uaTEpdeiic (12C)

[TocnenosarenbHbli nepudepuitnbii nHTEpdeiic (SPI)

KontpomnpHas pabora Ne 4
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YHUBEPCAJIBbHBIN CUHXPOHHBIN U ACUHXPOHHBIN ITOCIIEN0BATEIbHBIN IPUEMHHUK U
nepenaTyuk B pesxxume SPI

N (NN NN N[NNI (N[NNI N[N

YHUBEpCAbHBI CHHXPOHHBIA U aCHHXPOHHBIN MOCIIEI0BATEIbHBIA MPUEMHUK U
nepenaryuk (USART)

BCCHpOBOI[HaH rnepeaaia JaHHbIX

OLED-nucmeit

O[]

CamonporpaMMUpOBaHue

—
(e

KontponbHas padota Ne 5

Jlpyrue MUKpOKOHTPOJLIEPHI

[ IporpaMMupOBaHNE MHOTOSIIEPHBIX MUKPOKOHTPOJUIEPOB

Onepaunonnas cucreMa LINUX u Mukporiporeccopbl

[TJI1C

OHepaI_[I/IOHHBIC CHUCTCMBI pCAJIbHOTO BPCMCHHA

AN N[ ]JWIN|[—

Al |W] L[ W

KonTposibHas pabora Ne 6
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5.2. IlpakTHyecKne 3aHATUSA, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATHUSA

No

paznena

HanmeHnoBaHMe WK KpaTKOe cofiepkaHue J1abopaTopHOi paboThI

Koi-Bo
4acoB

1

1

Pa6ota 1. 3HaKOMCTBO € JJaOOPATOPHBIM CTEHIOM

Pabota 1. 7-cerMeHTHBIN UHIUKATOP

Pabota 1. O6paboTka TUCKPETHBIX CUTHAJIOB

Pa6ora 2. CtoposkeBoil TaliMep U MpepbIBaHU

PaGora 2. Taiimepsl

W= WD

NN N | = | —

Pabota 3. AT

N[N




PaGora 3. EEPROM

3aira 0TYETOB 110 JJaOOpaTOpPHBIM paboTam

PaGora 4. OneWire

Pabota 4. Jlaruuk naBinenus u temrneparypsl: BMP280

Pab6ora 4. Jlatunk ocemniennoctr: BH-1750

Pabota 5. SD-kapra

Pabora 5. USART

Pabota 6. Oled gucreii: mpocToe MEHIo

Pabota 6. Oled nucnneil: mpuMuTHBHAS rpaduka

X |A| N[ | |W[N (=]
WIW W[ W[ W[W|W[lWI[N]|N

3alra 0TYETOB 10 JJaOOpaTOpPHBIM paboTaM
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5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

TTongsun CPC

Crnucoxk nureparypsl (C yKkazaHUEM
pa3ernos, iaB, CTPaHUIl) / CChUIKA Ha

peECypcC

CemecTtp

Koi-
BO
JaCOB

[lonroroBka k 1a60paTopHBIM paboTam 1
odopMmIIeHHE OTYETOB

XycanHos, P.3. [Ipukimagnoe
porpaMMHpOBaHUE: yueOHOe mocodue K
maGopatopHbIM padotam / P.3. XycauHog,
A.B. Kauanos. — UensiOunck: M3natenbekuii
nentp FOYpI'Y, 2019. — 96 c.: pabotsl 4-5
(ctp. 36-55)

[lonroroBka K 3K3aMeHy

Esctudees, A. B. Mukpoxontposiepst AVR
cemeiictB Tiny u Mega ¢pupmst ATMEL :
yuebHoe nocobue / A. B. EBctudeen. — 5-¢
u3n. — Mockasa : [IMK Ilpecc, 2010. — 558
c. — ISBN 978-5-94120-220-1. — Tekcr :
PIIEKTPOHHBIN // JIaHb : 3I€KTpOHHO-
o6ubnmuoreynas cuctema. — URL:
https://e.lanbook.com/book/61006 (nara
obpamenus: 13.12.2020). — Pexum
mocTyma: sl aBTOPH3. TOJIb30BATENCH!
rnaBbl 8-18 (cTp. 251 - 389)

6,5

[ToaroroBka K KOHTPOJIBHBIM paboTaM

Esctudeen, A. B. Mukpokontpomnepsl AVR
cemeiictB Tiny u Mega ¢pupmbr ATMEL :
yueOHoe mocooue / A. B. EBctudeen. — 5-¢
3. — Mocksa : [IMK Ilpecc, 2010. — 558
c. — ISBN 978-5-94120-220-1. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 2JeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/61006 (mara
obOpamenus: 13.12.2020). — Pexum
mocTyma: sl aBTOPH3. TOJTb30BATENECH:
rnaBbl 8-18 (cTp. 114 - 250)

[TonroroBka K 1abopaTopHBIM paboTaM u
o opMIIeHHE OTYETOB

Xycaunos, P.3. [Ipuxnagnoe
MporpaMMHUpOBaHUe: yueOHOe mocodue K
mabopaTopHbIM padotam / P.3. XycauHog,
A.B. Kauanos. — UensiOunck: M3natenbekuii
nentp FOVYpI'Y, 2019. — 96 c.: pabotsr 1-3
(cTp. 6-35)

HOI[I"OTOBKa K 3a4CTy

EBctugees, A. B. Mukpoxontposiepst AVR
cemeiictB Tiny u Mega dupmst ATMEL :

8,75




yuebHoe nmocobue / A. B. EBctudeen. — 5-¢
n3n. — Mocksa : JIMK IIpecc, 2010. — 558
c. — ISBN 978-5-94120-220-1. — Texker :
DIIEKTPOHHBIH // JIaHb : 2IEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/61006 (mara
obpamenus: 13.12.2020). — Pexum
oCTyma: JJisi aBTOPU3. MOJIb30BATENCH:
raBbl 8-18 (cTp. 114 - 250)

EBctudees, A. B. Mukpoxontposiepst AVR
cemeiictB Tiny u Mega ¢pupmsr ATMEL :
yuebHoe nocobue / A. B. EBctudeen. — 5-¢
n3n. — Mocksa : JIMK IIpecc, 2010. — 558
c. — ISBN 978-5-94120-220-1. — Texkcr :
[lonroToBka K KOHTPOJIBHBIM paboTam AIIEKTPOHHBIN // JIaHb : 3IeKTPOHHO- 7 3
oubnuoreynas cuctema. — URL:
https://e.lanbook.com/book/61006 (mara
obpamenus: 13.12.2020). — Pexxum
TOCTyna: AJisi aBTOPU3. TOJIb30BATENIEH:
rnaBbl 8-18 (cTp. 251 - 389)

6. @oH/1 OLIEHOYHBIX CPEACTB /ISl POBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabusbie meponpusitus (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBA-
KOHTPOJIBHOTO [Bec [opsimok HauKcneHus 6amIoB
KM|mecTp| KOHTpoOJs MEpOTIpHATHS Oann eTcs B
1A
KoHTposnpHas paboTa COCTOUT U3 YETHIPEX
BOITPOCOB, KaXK/IbIi U3 KOTOPBIX OLICHUBAETCS
OT HOJIA A0 ABYX OamnoB. [TomHOCTRIO
1 6 Texyuuii | KontponbsHas 10l 3 MPaBWIbHBINA OTBET COOTBETCTBYET aeT
KOHTpOJIb | pabota Nel MakcuMabHOMY Oamty (2). Hetounoctu
CHIDKAIOT OIIEHKY 3a Bompoc A0 1 Ganna.
HeBepHbI OTBET OLIEHUBAETCS B HOJIb
0asIoB.
KonTtponpHas paboTa COCTOUT U3 YEThIpeX
BOIIPOCOB, KaXK/JIbI U3 KOTOPHIX OLICHUBAETCS
OT HOJIA 10 ABYX OasioB. [omHOCTBIO
) 6 Texyumit | KonrponpHas ol s [IPaBUJILHBIN OTBET COOTBETCTBYET auer
KOHTPOJb | pabota Ne2 MakcuMabHOMY Oaity (2). Herounoctn
CHIDKAIOT OIIEHKY 3a Bompoc 10 1 Oanna.
HeBepHblil OTBET OIIEHUBAETCA B HOJIb
0aIoB.
KoHTposibHas paboTa COCTOUT U3 YEThIpEX
3 6 Texymmit | KonTponpHas lo| g [BomPOCOB, KaK/IbIi U3 KOTOPBIX OLIEHUBAETCS sauer
KOHTposb | pabota Ne3 OT HOJIA A0 ABYX OasnoB. [TomHOCTBIO
[IPABUJIbHBII OTBET COOTBETCTBYET




MaKkcHUMaJbHOMY Oasty (2). HerounocTu
CHIDKAIOT OIIEHKY 3a Bompoc Ao 1 Gana.
HeBepHblil OTBET OLIEHUBAETCA B HOJIb
0aJuIoB.

Texyuuii
KOHTPOJIb

JlabGopatopHas
paborta Nel

10

OreHka 3a 1abopaTopHyro padoTy
BBICTABJISIETCS IO PE3yJbTaTaM MPOBEPKU
oTyeTa 1o J1abopatopHo padoTe,
COZIEpKAIIlETO NOCTAHOBKY 3a/]a4, CXEMBbI
MOKJTIOYCHUST KOMITOHEHTOB K
MUKPOKOHTPOJLIEPY, TUCTUHTH C
KOMMEHTAPHSIMH.

MaxkcuMaibHas OlleHKa 3a JabopaTOpHYIO
paboTy cocTaBiseT 5 0auIoB.

Kpurepuu olieHUBaHUSA:

Hannune otMeTkH npenojaBaress,
CBHJIETEJILCTBYIOIIEH O KOPPEKTHOU paboTe
[IPOrpaMMBl, 3arpyKEHHOH B
MUKpOKOHTposuiep: oT 0 (oTcyrcrByer) 10 1
(mpucyTtcTByeT) 6asnia.

CxeMbl IOAKITFOUEHUS! KOMIIOHEHTOB: OT 0
(HEBEpHO MITK OTCYTCTBYIOT) /10 1 (BepHO)
0aJuIoB.

KommeHnTapuu B IMCTHHIE Tporpammel: ot 0
(OTCYTCTBYIOT MM HEBEPHBIE) A0 |
(TIOSICHSIFOT Ha3HAYEHHUE BCEX OJIOKOB KOJIa)
Oaa.

OTuet AOoKEH ObITh ClIaH He MO3HEe JIBYX
Helelb ¢ MOMEHTA BBITMOIHEHHS MTOCIIEIHEH
yacTH JabopaTopHOM paboThl, HO HE MEHEE
YeM 3a TPU AJIS 10 IPOMEKYTOUHOU
arrectauuid. CBOEBpPEMEHHOCTD CAaYH OTYETa
otieHnBaercs B 1 6ann (cnaH B cpok) wiu ()
0aI0B (CAAH C OMO3JaHUEM).
Odopmrnenue: ot 0 (HU3KOE KaueCTBO
rpaduyeckoro MaTepuaia, HETOYHOCTH B
(dbopmanbHbIX AeTansax) 1o 1 (rpamoTHOe
opopmienue) 6anna.

[Ipu OTCYTCTBUM WM HEBEPHOM BBITOJTHEHUN
MOJIOBUHBI U OoJiee 3ajaHuil 1TabopaTopHOit
paboThl oTueT oneHnBaercs B 0 6ayoB
HE3aBHCHMO OT CPOKa CAa4YH OTYETA.

3a4CT

Texymni
KOHTPOJIb

JlaboparopHas
paborta Ne2

10

Orenka 3a 1abopaTopHyro paboTy
BBICTABIISIETCA 110 PE3yabTaTaM MPOBEPKU
oTueTa 1o JIaboparopHou padoTe,

COZIep KaIllero MOCTAaHOBKY 3a/]1a4, CXeMbl
MTOTKITIOYCHH ST KOMITOHCHTOB K
MUKPOKOHTPOJLIEPY, TUCTHHTH C
KOMMCHTapHUSIMHU.

MaxkcumanbHas OIIeHKa 3a JIa0OpaTOpHYIO
paboTy cocTaBisieT 5 0asuioB.

Kputepuu orieHUBaHUS:

Hannune oTMeTkH npenojgaBaress,
CBHJIETENILCTBYIOIIEH O KOPPEKTHON paboTe
[IPOrpaMMBl, 3arpyKEHHOM B
MUKpOKOHTpouiep: ot 0 (oTcyTcTByeT) 110 1

(mpucyTcTBYyeT) Oaa.

3a4CT




CxeMbl IOAKTFOUYEHUS] KOMIIOHEHTOB: OT 0
(HEBEpHO MJTK OTCYTCTBYIOT) /10 1 (BepHO)
0asuIoB.

KomMeHTapuu B mucTHHre nporpammel: ot 0
(OTCYTCTBYIOT UM HEBEPHBIE) A0 |
(TIOSICHSIFOT Ha3HAYEHHE BCEX OJIOKOB KOJIa)
Oaa.

OT4eT AOKEH OBITh ClIaH He MO3Hee JIBYX
HeIeNb C MOMEHTA BBITTOJHEHUS TOCTIETHEH
JacTH JJaOOpaTOpHON PabOThI, HO HE MEHEE
qeM 3a TPH IS 10 IPOMEKYTOTHON
arrecranuud. CBOEBPEMEHHOCTD CAa4H OTYETa
orieHnBaercs B 1 6amn (cnaH B cpok) wiu ()
0ayToB (C/TaH C OMO3JaHUEM ).
Odopmrnenne: ot 0 (HU3KOE KaueCTBO
rpaduyeckoro MaTepuaia, HeTOYHOCTH B
dbopmanbHBIX AeTansax) 1o 1 (rpamoTHOe
odpopmieHue) 6ana.

[Ipu OTCYTCTBUY WJIK HEBEPHOM BBITIOIHEHUT
MMOJIOBUHBI M O0Jiee 3aaHuii 1aboparopHO
paboThl 0TUET OorleHUBaeTcs B 0 6aIoB
HE3aBHCHMO OT CPOKa CAa4YH OTYETA.

Texymni
KOHTPOJIb

JlaboparopHas
pabota Ne3

10

OreHka 3a 1abopaTopHyto padoTy
BBICTABJISIETCS MO PE3yJbTaTaM MPOBEPKU
oTueTa 1o JIabopatopHo padoTe,
COZIEpKAIIlETO NOCTAHOBKY 3a/]1au, CXEMBbI
MOJKJTIOYEHNS] KOMIIOHEHTOB K
MUKPOKOHTPOJLIEPY, TUCTUHTH C
KOMMEHTAPHSIMH.

MaxkcuMaibHas OlleHKa 3a JabopaTOpHYIO
paboTy cocTaBisieT 5 0auIoB.

Kpurepun olieHUBaHUSA:

Hannune otMeTkH npenojaBaress,
CBHJIETEJILCTBYIOIIEH O KOPPEKTHOU paboTe
[IPOrpaMMBl, 3arpyKEHHOHN B
MUKpOKOHTposuiep: oT 0 (oTcyrcrByer) 10 1
(mpucyTtcTByeT) 6asnia.

CxeMbl IOAKITIOUEHUS] KOMIIOHEHTOB: OT 0
(HEBEpHO MUITK OTCYTCTBYIOT) /10 1 (BepHO)
0aJuIoB.

KommeHnTapuu B IMCTHHIE Tporpammsl: ot 0
(OTCYTCTBYIOT MM HEBEPHBIE) A0 |
(TIOSICHSIFOT Ha3HAYEHHUE BCEX OJIOKOB KOJIa)
Oarnna.

OTuet AOoKEH ObITh ClIaH He MO3HEe JIBYX
Hesleb ¢ MOMEHTA BBITMOIHEHHS MTOCIIEIHEH
yacTu JabopaTopHOM paboThl, HO HE MEHEE
YeM 3a TPU AJIS 10 IPOMEKYTOUHOU
arrectauui. CBOEBpPEMEHHOCTD CAaYl OTYETa
otieHnBaercs B 1 6ann (cnaH B cpok) wiu ()
0aJI0B (CAAH C OMO3aHUEM).
Odopmrnenue: ot 0 (HU3KOE KaueCTBO
rpaduyeckoro MaTepuaia, HETOYHOCTH B
(dbopmanbHbIX AeTansax) 1o 1 (rpamoTHOe
opopmienue) 6anna.

HpI/I OTCYTCTBUH HJIM HCBCPHOM BBLIIIOJIHCHHUN

3a4CT




MOJIOBUHBI U OoJiee 3aaHuil TabopaTopHOit
paboThI oTYET olleHnBaeTcs B ) 6anmoB
HE3aBHCHMO OT CPOKa CAa4H OTYETA.

[Tpome-
JKyTOYHast
arTecTanus

3auer

12

KoHTpONMBEHOE MEPOTIPUSTHE TPOMEKYTOUHOM
aTTeCTaluH IBIseTca 00a3areIbHbEIM. OHO
COCTOUT M3 MSITH BOMPOCOB. UeThIpe U3 HUX
SIBJISIFOTCSI TEOPETUUECKUMU U KaCcaroTCs
[IPUHIIUIIOB pabOThI MUKPOTIPOIIECCOpa 1
nepuepuiHbBIX yCTPOUCTB, HAITHCAHMS
(hparMeHTOB MPOTrPAMMHOTO KOJIa Ha SI3bIKaX
Assembler nnu Cu. Kaxapiii u3
TEOPETUUYECKUX BOMPOCOB OLIEHUBAETCS B OT
HOJIS 110 2 6aioB. [ToTHOCTHIO MPaBMIIBHBIN
OTBET Ha BOIIPOC COOTBETCTBYET ABYM
O0ayutaM. HeTouHOCTH CHMXKAIOT OIICHKY 32
BOTIPOC 710 ofHOTO Oaina. HeBepHsbli oTBET
OIlEHUBAETCs B HOJIb OayutoB. I1aToe
MPAKTHYECKOE 3aJaHIe COCTOUT B HAMMCAHUU
porpaMMsbl Ha si3bike Assembler niu Cu, ee
OTJIAJIKe U 3arpy3Ke B MUKPOKOHTPOJILIEP.
MakcrumalibHas OIEHKA 3a 9TO 3aJaHHue
cocTaBiigeT 4 6amna. Onenka 4 6ajia
BBICTABIISICTCS TOJBKO MTPH YCIIOBUW BEPHOM
PaboOThl MUKPOKOHTPOJITIEPA U PALIMOHAIEHOM
HCIIOJIb30BAaHUU PECYPCOB
MUKpOKOHTpoiepa. Eciu mporpamma
peraeT MoCTaBICHHYIO 3a1a4y C
HEpaIMOHAIBHBIM HCIIOIB30BAHUEM PECYPCOB
MUKPOKOHTpOJUIEpa, Ol CHUXKAETCs 70 3.
OTBeT Ha BONpoC OlleHHBaeTcs B 2 Oasia
€CITU MUKPOKOHTPOJIIEP paboTaeT ¢
HEOOJIbITUMU OTKJIIOHCHHSIMH OT
MOCTaBJICHHOTO 3a7aHus. OTBET Ha BOMPOC
olileHHBaeTcs B 1 Gas eciau mporpamma
paboTaeT HEBEPHO, HO B HCXOAHOM KOJIE €CTh
BepHBbIE paccyxaeHus. Eciau nporpamma
OTCYTCTBYET HJIU HE COJICPIKUT BEPHBIX
(dbparMeHTOB KoJla, HAITPaBIIEHHBIX HA
pereHune 3aa4u, BOpoc oreHuBaercs B ()
0asuIoB.

3a4CT

Texymni
KOHTPOJIb

KontponsHas
pabota Ne4

10

KoHTposibHas paboTa COCTOUT U3 YEThIpeX
BOTIPOCOB, K&KIBIH M3 KOTOPBIX OIEHUBACTCS
OT HOJIA A0 /BYX OasoB. [ToaHOCTRIO
MPaBUJIBHBIN OTBET COOTBETCTBYET
MaKkcHUMaabHOMY Oasty (2). HerounocTu
CHIKAIOT OIICHKY 3a Bompoc 110 1 Gamia.
HeBepHblii OTBET OLIEHUBAETCS B HOJIb
0aJuIoB.

OK3aMCH|

Texyuuii
KOHTPOJIb

KonTponbHas
pabota No5

10

KoHTposnbpHas paboTa COCTOUT U3 YETHIPEX
BOIIPOCOB, KaKJbI U3 KOTOPBIX OLICHUBAETCS
OT HOJIA A0 ABYX OamioB. [TonHOCTBIO
[IPABWJIBHBII OTBET COOTBETCTBYET
MaKcHMaJIbHOMY Oasty (2). HerounocTu
CHIJKAIOT OIIEHKY 3a Bompoc 10 1 Oanna.
HeBepHbI OTBET OLIEHUBAETCS B HOJIb

0aJLIOoB.

ODK3aMCH




10

Texyuuii
KOHTPOJIb

KonTponbHas
pabota Ne6

10

KoHTponbHas paboTa COCTOUT U3 YEThIPEX
BOITPOCOB, KaXK/IbIi U3 KOTOPBIX OLICHUBAETCS
OT HOJIS 10 IBYyX OayoB. [TomHOCTRIO
[TPaBUJIbHBIN OTBET COOTBETCTBYET
MakcuManbHOMY Oamny (2). Hetounoctu
CHIDKAIOT OIIEHKY 3a Bompoc Ao 1 Ganna.
HeBepHblil OTBET OLIEHUBAETCA B HOJIb
0aJIoB.

OK3aMCH|

11

Texyuuii
KOHTPOJIb

JlaGopatopHas
pabota N4

10

OreHka 3a 1abopaTopHyro padoTy
BBICTABJISIETCS MO PE3yJbTaTaM MPOBEPKU
oTueTa 1o J1abopatopHo padoTe,
COZIEpKAIIIETO NOCTAHOBKY 3aJa4, CXEMBbI
MOKITIOYCHUST KOMITOHEHTOB K
MUKPOKOHTPOJLIEPY, TUCTUHTH C
KOMMEHTAPHSIMH.

MaxkcuMaibHas OlleHKa 3a JabopaTOpHYIO
paboTy cocTaBisieT 5 0auIoB.

Kpurepun olieHUBaHUSA:

Hannune otMeTkH npenojaBaresns,
CBHJIETEJILCTBYIOIIEH O KOPPEKTHOU paboTe
[IPOrpaMMBl, 3arpyKEHHOHN B
MUKpOKOHTposuiep: oT 0 (oTcyrcrByer) 10 1
(mpucyTtcTByeT) 6asnna.

CxeMbl IOAKITFOUEHUS] KOMIIOHEHTOB: OT 0
(HEBEpHO MUJTK OTCYTCTBYIOT) /10 1 (BepHO)
0aJuIoB.

KommeHnTapuu B IMCTHHIE Tporpammel: ot ()
(OTCYTCTBYIOT MM HEBEPHBIE) A0 |
(TIOSICHSIFOT Ha3HAYEHHUE BCEX OJIOKOB KOJIa)
Oaa.

OT4et A0oKEH ObITh ClIaH He MO3HEe JIBYX
Heleb ¢ MOMEHTA BBINOIHEHHS MTOCIIEIHEH
yacTH JabopaTopHOM paboThl, HO HE MEHEE
YeM 3a TPU AJIS 10 IPOMEKYTOUHOU
arrectauyuu. CBOEBPEMEHHOCTD CAaY OTYETa
otieHnBaercs B 1 6amn (cnaH B cpok) wiu ()
0aJI0B (CAAH C OMO3JaHUEM).
Odopmnenue: ot 0 (HU3KOE KaueCTBO
rpaduyeckoro MaTepuaia, HETOYHOCTH B
¢dbopmanbHbIX AeTansax) 1o 1 (rpamoTHOe
odpopmienue) 6anna.

[Ipu OTCYTCTBUM UM HEBEPHOM BBITOTHEHUN
MOJIOBUHBI U OoJiee 3ajaHuil 1TabopaTopHOil
paboThl oTueT oneHuBaercs B 0 6ayioB
HE3aBHCHMO OT CPOKa CAa4YH OTYETA.

DK3aMCH

12

Texymni
KOHTPOJIb

JlaboparopHas
paborta Ne5

10

Orenka 3a 1abopaTopHyro paboTy
BBICTABIIIETCA 110 PE3yabTaTaM MPOBEPKU
oTueTa 1o JIaboparopHo padoTe,

COZIep KaIllero MOCTAaHOBKY 3a]1a4, CXeMbl
MTOTKITIOYCHH ST KOMITOHCHTOB K
MUKPOKOHTPOJLIEPY, TUCTHHTH C
KOMMCHTapHUSIMHU.

MaxkcumanbHas OIIeHKa 3a JIa0OpaTOpHYIO
paboTy cocTaBisieT 5 0asuioB.

Kputepuu orieHUBaHUS:

Hayinure oTMeTKH npenojgaBaress,

OK3aMCH|




CBUJICTEILCTBYIOIIEH O KOPPEKTHON paboTe
[POrpaMMBbl, 3arpyKEHHOH B
MUKpOKOHTposuiep: oT 0 (oTcyrerByer) 10 1
(mpucyTcTByeT) Oana.

CxeMblI OJKITIOYEHUS] KOMIIOHEHTOB: OT 0
(HEBEpHO I OTCYTCTBYIOT) /10 1 (BepHO)
0aJuIoB.

KomMeHTapuu B mucTUHre nporpammel: ot 0
(OTCYTCTBYIOT MM HEBEPHBIE) A0 |
(TIOSICHSIFOT Ha3HAYeHHE BCEX OJIOKOB KOJIa)
Oaia.

OT4eT AOKEH OBITh ClIaH He MO3Hee JIBYX
HeIeNb C MOMEHTA BBITTOJHEHUS TOCIIETHEH
JacTH JJa0OpaTOpHON PabOThI, HO HE MEHEE
qeM 3a TPU JJIS 10 TIPOMEKYTOTHON
arrectanuu. CBOEBPEMEHHOCTD CAa4Hl OTYETa
orieHnBaercs B 1 6amn (cnaH B cpok) wiu ()
0ayToB (C/TaH C OMO37aHUEM ).
Odopmnenne: ot 0 (HU3KOE KaueCTBO
rpaduyeckoro MaTepuaia, HeTOYHOCTH B
dbopmanbHBIX AeTansax) 1o 1 (rpamoTHOe
odpopmieHue) 6aia.

[Ipu OTCYTCTBUY WJIK HEBEPHOM BBITTOIHEHUT
MMOJIOBUHBI M O0Jiee 3aaHuii 1abopaTopHOi
paboThl 0TUET OorleHUBaeTcs B 0 6aIoB
HE3aBHCHMO OT CpPOKa CAa4YH OTYETA.

13

Texymni
KOHTPOJIb

JlaboparopHas
pabora Neb

10

OreHka 3a 1abopaTopHyro paboTy
BBICTABIIIETCA 110 PE3yabTaTaM IPOBEPKU
oTueTa 1o JIabopatopHo padoTe,
COZIEpKAIIIETO NOCTAHOBKY 3a]a4, CXEMBI
MOJKJTIOYEHNS] KOMIIOHEHTOB K
MUKPOKOHTPOJIIEDPY, TUCTUHTH C
KOMMEHTapHUsIMU.

MaxkcuMaibHas OlleHKa 3a JabopaTOpHYO
paboTy cocTaBisieT 5 0auIoB.

Kpurepun olieHUBaHUSA:

Hannune orMeTkH npenojaBaress,
CBHJIETEJILCTBYIOIIEH O KOPPEKTHOU paboTe
[IPOrpaMMBl, 3arpyKEHHOHN B
MUKpOKOHTposuiep: oT 0 (oTcyrcrByer) 10 1
(mpucyTtcTByeT) 6asia.

CxeMbl IOAKITFOUEHUS] KOMIIOHEHTOB: OT 0
(HEBEpHO MUJTK OTCYTCTBYIOT) /10 1 (BepHO)
0aJuIoB.

KommeHnTapuu B IMCTHHIE Tporpammsl: ot 0
(OTCYTCTBYIOT MM HEBEPHBIE) A0 |
(TIOSICHSIFOT Ha3HAYEHHUE BCEX OJIOKOB KOJIa)
Oarnna.

OTuet A0oKeH OBITh ClIaH He MO3HEe JIBYX
HEZIeNb C MOMEHTA BBIIIOJIHEHUS MOCIEAHEN
yacTH JabopaTopHOM paboThl, HO HE MEHEE
4eM 3a TPU AJIs 10 IPOMEKYTOUHON
arrectauuy. CBOEBpEMEHHOCTD CAaY OTYETa
otieHnBaercs B 1 6amn (cnaH B cpok) wiu ()
0aJI0B (CAAH C OTO3JJaHUEM).

Odopmienne: ot 0 (HU3KOE KaueCTBO

OK3aMCH|




rpaduyeckoro MaTepuaia, HeTOYHOCTH B
(dhopmanbHBIX neTansx) a0 1 (rpamoTHOE
odopmiienue) 6aa.

[Tpu OTCYTCTBUY WJIM HEBEPHOM BBITTOTHEHUN
MOJIOBUHBI U OoJiee 3aaHuil TabopaTopHOit
paboThI oTYET olleHnBaeTcs B ) 6anmoB
HE3aBHCHMO OT CPOKa CAa4H OTYETA.

14 7

[Tpome-
JKyTOYHast
arTecTanus

DOK3aMeH

12

KoHTpoIbHOE MEPOIIPUSATHE TPOMEKYTOUHOM
aTTeCTalluu sBJIsIeTCs 00s3aTenbHBIM. OHO
COCTOUT U3 MATH BOMPOCOB. YeThIpe U3 HUX
SIBJISIFOTCSI TEOPETUUECKUMU U KaCcaroTCs
[IPUHIIUIIOB pabOThl MUKPOTIPOIIECCOpa 1
nepuepuiHbIX yCTPOUCTB, HAITHCAHMS
(hparMeHTOB MPOTPAMMHOTO KOJIa Ha SI3bIKaX
Assembler nnu Cu. Kaxapiii u3
TEOPETUUYECKUX BOMPOCOB OLIEHUBAETCS B OT
HOJIS 110 2 6auioB. [ToTHOCTRIO PaBMIIBHBIN
OTBET Ha BOIPOC COOTBETCTBYET ABYM
O0ayutaM. HeTouHOCTH CHMXKAIOT OIICHKY 32
BOTIPOC 710 ofHOTO Oasia. HeBepHsblil oTBET
OIICHUBAETCS B HOJB OaioB. [IsToe
[MPaKTUYECKOE 33a/IaHU€ COCTOUT B HAITUCAHUU
porpaMMsbl Ha si3bike Assembler niu Cu, ee
OTJAJIKE U 3arpy3Ke B MUKPOKOHTPOJLIED.
MakcumasibHas OLICHKA 3a TO 3a/I1aHKE

cocrasiset 4 6aiuta. Ouenka 4 oana YK3aMeH

BBICTABIISICTCS TOJBKO MTPH YCIIOBUW BEPHOM
PaboOThl MUKPOKOHTPOJITIEPA U PALIMOHAIEHOM
MCIIOJTb30BAaHUH PECYPCOB
MUKpOKOHTpoiepa. Eciu mporpamma
pelraeT MoCTaBICHHYIO 3a1a9y C
HEpaIMOHAIBHBIM HCIIOIB30BAHUEM PECYPCOB
MUKPOKOHTPOJIIEPA, OAJIT CHIKASTCS JI0 3.
OTBeT Ha BONpoOC OlleHHBaeTcs B 2 Oasia
€CJI MUKPOKOHTPOJIIEP paboTaeT ¢
HEOOJIBIIUMH OTKJIOHEHUIMH OT
MOCTAaBJICHHOTO 3a/1anns. OTBET Ha BOTIPOC
olieHHBaeTcs B 1 Gas eciau mporpamma
paboTaeT HEBEPHO, HO B HCXOJTHOM KOJIE €CTh
BepHbIE paccyxxaeHus. Eciau nporpamma
OTCYTCTBYET HJIU HE COJICPIKUT BEPHBIX
(dbparMeHTOB KoJa, HAITPABIIEHHBIX HA
pEIIeHNE 3a]1a9H, BOIIPOC OIleHUBaeTcs B 0
0aJIoB.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepu
OLICHMBaHUs
arTeCcTallun
HTorosast orieHKa MOXKeT ObITh BBICTABJIEHA IO Pe3ybTaTam
TEKYIIETO KOHTPOJIs. BhINolHeHne KOHTPOIBHOIO MEPONPUATUSL (B COOTBETCTBUM C
3a4er MMPOMEKYTOYHOM aTTecTaIlu He sBisieTcss 00s3arenbHbpIM. CTyeH (o 2.5, 2.6
MOKET YJIy4YLIUTb CBOM PEUTUHT PO KOHTPOJIBHOE [lonoxenust
MEPOIPHUITHE TPOMEKYTOYHON aTTECTALMH, B XOJ€ KOTOPOTO




CTYJIEHT IOATOTaBINBAET KOHCIIEKT OTBETA HA TEOPETUUECKUE
BOIPOCHI B TeueHue 20 MUHYT, 3aT€M MPUCTYIAET K
[IPaKTUYECKOMY 3aJaHuI0. B mporiecce BBITOIIHEHNS TPYIIIION
IIPAKTUYECKUX 3aJaHUH MPEnoJaBaTellb IPOBOJUT OIIPOC
CTYJIEHTOB I10 TEOPETUYECKUM BompocaM. CTyieHTy pa3pelaercs
HCIIOJIb30BaTh CIIPAaBOYHBIE MaTEPUAIIbI O XapaKTEPUCTUKAX
yCTpOHCTB U cucteM. CTyIeHTy HE pa3peniaeTcsi UCI0JIb30BaTh
KOHCIEKTBI JIEKIIUH U yUeOHYI0 JINTepaTypy, I7ie U3/1aratoTcs
IIPUHLINIIBI IEHCTBUS IPUOOPOB U YCTPOMCTB.

HToroBast o1ieHKa MOXeT ObITh BBICTABJIEHA IO pPe3yJbTaTam
TEKYILEro KOHTPOJIsl. BINMOITHEHNE KOHTPOJIBHOTO MEPOTIPUATHS
MIPOMEKYTOYHOM aTTecTalluu He sABiIseTcs o0s3arenbHbIM. CTyneH
MOXXET YJIyYIIUTh CBOM PEUTHHT POl KOHTPOJIBHOE
MEpPOIPHUATHE IIPOMEKYTOUYHOMN aTTeCTalluH, B X0J€ KOTOPOro
CTY/ICHT IOATOTABIIMBAET KOHCIIEKT OTBETA HA TEOPETHYECKUE
BONPOCHI B TeueHne 20 MUHYT, 3aT€EM MPUCTYIAET K
MIPaKTUYECKOMY 3aJaHuI0. B mporecce BBITOIHEHHS TPYTIIION
MIPAaKTUYECKUX 3aJaHUH MPENOAABaTeIlb IPOBOAUT OIIPOC
CTYZIEHTOB II0 TEOPETUYECKUM BomnpocaM. CTyIeHTy pa3pemaercs
HCIIONIb30BaTh CIPABOYHBIE MAaTEPHAIbI O XapaKTEPUCTUKAX
YCTPOHUCTB U cucTeM. CTyIeHTy He pa3peniacTcsi HCIOJIb30BaTh
KOHCIIEKTHI JIEKLIIUH U yU4eOHYI0 IUTeparypy, I/ie U3J1araroTcs
MIPUHLIMIIBI IEHCTBUS IPUOOPOB U YCTPOMHCTB.

B cooTBeTCTBUU C
. 2.5, 2.6
[lonoxenus

O9K3aMCH

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Komnerenuun Pe3ynbrarer 00yueHus

3HAET: yCTPOICTBO MUKPOKOHTPOJIJIEPA U MUKPOIIPOLIECCOPA,
MPUHIAITE] UX POTPAMMHPOBAHUS; OCHOBHBIE TPHHIIUTIBI

OIlIK-3 HHH HAHHH +
XpaHeHus1, 00paboTKH HH(OPMALIUK B MUKPOKOHTPOJUIEpAX U
MHKPOIIpOLIECCOpax
'YMeeT: c031aBaTh MPOrpaMMBbl 11 MUKPOKOHTPOJUIEPOB U

OIIK-3 MHUKPOIPOILIECCOPOB, IS PELICHUs 3aJa4l 00paboTKH HHHE T ([ [
TAHHBIX

OITK-3 MMeeT npakTUYeCKUI OMBIT: IPOrpaMMHUPOBAHUS L L
MUKPOKOHTPOJJIEPOB U MUKPOIIPOLIECCOPOB
Tumosslie KOHTPOJIBHBIC 3adHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIHUIIIMHBI

ITeyaTHast y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nmpenycmorpena

6) OononHumMenbHas IUmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 01 Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:




1.

2.

Xycaunos, P.3. IIpukinannoe nporpaMmmMupoBaHue: yaebHoe mocooue k
naboparopasiM pabotam / P.3. Xycaunos, A.B. Kauanos. — YensaOuHck:
N3narensckuii uentp IOVYpI'Y, 2019. — 96 c.

Xycaunos, P.3. MukpormporieccopHbie Cpe/ICTBa B NEKTPOIPUBOJIAX U
TEXHOJIOTHYECKUX KOMIUIEKCaxX: Y4eOHOoe Mocooue K MPOBEIECHUIO Ta00PaTOPHBIX
pa6or / P.3. Xycaunos, A.B. Kauanos — Yensbunck, M3a-so OYpI'Y, 2019

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
Xycaunos, P.3. IIpuknangHoe mporpaMMupoBaHue: y4eOHOe ocooue K
naboparopubiM pabotam / P.3. Xycaunos, A.B. Kauanos. — UenssOuHCK:
N3parensckuii nentp FOVYpl'Y, 2019. — 96 c.

XycauHos, P.3. MukpornpoueccopHbie CpeACTBa B JIEKTPOIPUBOIAX U
TEXHOJOTMYECKUX KOMILUIEKCaxX: Y4eOHoe mocodue K MpoBEIEHUI0 Ja00paTOPHBIX
pa6or / P.3. Xycaunos, A.B. KauanoB — Yensaounck, U3a-so FOYpI'Y, 2019

1.

2.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HaumenoBanue
No Bun peeypea s | bubnuorpaduueckoe onrcanue
JUTEPaTypbl ANIEKTPOHHON
¢dopme
XycauHos, P.3. MukpomnponeccopHble cpencTsa B
i/iect)og;ﬂqe;iﬂe OJEKTPOHHBIA [AJIEKTPONPUBOJIAX U TEXHOJIOTUYECKUX KOMIUIEKcax: YueOHoe
1 caMOCTOﬂHTeJILHoﬁ KaTanaor nocobue K npoBesieHHIo JabopaTopHbIx padot / P.3. XycaunHos,
AGOTEL CTVIICHTA HOYpI'Y A.B. Kauanos — Yenssbunck, Uzn-so IOVYpI'Y, 2019 URL:
P e https://lib.susu.ru/ftd?base=SUSU METHOD&key=000564974
Xycannos, P.3. [Ipukinagnoe nporpaMMupoBaHue: yaeOHOE
ﬁiecz)oél;:e;im DNEKTPOHHBINA [mocobue Kk mabopatopHbiM paboram / P.3. Xycannos, A.B.
2 1 .. [kaTamor Kavanos. — Uensounck: M3narensckuii ieHTp IOVYpI'Y, 2019. — 96
CaMOCTOSITEJIbHOM OVpI'Y . URL:
padoret cTyzenTa https:/lib.susu.ru/ftd?base=SUSU METHOD&key=000561837
EKTDOHHO- benos, A. B. MukpokonTpoiiepsl AVR: oT a30B
p MPOrPaMMHUPOBAHUS 0 CO3/IaHUS TPAKTHUECKUX YCTPOUCTB :
oubnuoreyHas
3 JlonoHUTEIBHAS cHCTeMa camoyuutenb / A. B. benoB. — Cankr-IletepOypr : Hayka u
nuTeparypa Texnuka, 2016. — 544 c. — ISBN 978-5-94387-854-1. — Tekcr :
M3aTeNCTBA .
Mo AIICKTPOHHBIH // JIaHb : 2IeKTpOHHO-OMOIMOTEUHAs CUCTeMA. —
URL: https://e.lanbook.com/book/90223
Esctudees, A. B. Mukpoxontpomiepst AVR cemeiict Tiny u
DNEeKTPOHHO-
T — Mega pupmbl ATMEL : yuebnoe noco6bue / A. B. EBctudeen. —
4 OcHoBHas cHCTeMa 5-e u3n. — Mockaa : JIMK Ilpecc, 2010. — 558 c. — ISBN 978-5-
muTeparypa 94120-220-1. — TexcT : 3nMeKTpOoHHBIH // JIaHb : 37EKTPOHHO-
M3aTEIbCTBA
Mams oubnuoreynas cucrema. — URL:

https://e.lanbook.com/book/61006

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUCHHS:

1. Atmel-AVRStudio(6eccpouno)
2. -Eclipse(6eccpouno)
3. -SimullDE(6eccpouno)

[Tepeyens ncnonab3yeMbIX NpodeccruoHalbHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:




Her

8. MaTepI/IaJIbHO-TeXHI/I‘lECKOC o0ecrneyeHue AUCHUIIINHBI

o Ne
Bun 3agaruit

ay/l.

OcHoBHOE 000pyAOBaHUE, CTCH b, MAKEThI, KOMIILIOTEPHASI TEXHHKA,
MpelyCTaHOBJIECHHOE IPOrpaMMHOE 0OecreyeHHe, UCIIOIb3yeMOoe IS
Pa3JIMYHBIX BUIOB 3aHATUH

JIaGoparopHbie 463
3aHATHA (1)

JlaGoparopusie cTensl "[IporpamMmmupoBanue MUKpOKOHTposiepoB ATmega
8535"




