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AHHOTaUs

HucuunnnHa «MUKpONpoLeccophl, yCTPOWCTBA M MNPOrpaMMHPOBAHUE» BXOIUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PaanoTeXHUYECKHE CUCTEMbI PAUOJIOKALMKY U paJuOHaBUTALMWY. [[uCUUIIMHA peanu3yeTcs
Kadeapoi «Ne22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

[TIK-1 «Crioco6eH BBIMOTHATh MAaTEMAaTHUYECKOE MOJICITUPOBAHNE OOBEKTOB U MPOIIECCOB
M0 TUIMOBBIM METOJUKAM, B TOM YHUCJE C MCIOJIb30BAaHUEM CTAaHAAPTHBIX MAKETOB MPHUKIATHBIX
porpamm, a TaKXke C UCTIOJb30BaHUEM METOJI0B NCKYCCTBEHHOTO HHTEIIJIEKTA)

[MIK-3 «CnocobeH OCyIIeCTBISATh, COOp M aHANU3 MCXOTHBIX JAaHHBIX IS pacuera u
MIPOCKTUPOBAHUS JCTAJICH, Y3JIOB U YCTPOUCTB PATUOTEXHUUECKUX CHCTEM)

ConepxaHve AMCIHUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C HM3Y4YCHHEM
MPUHITUIIOB TIOCTPOCHUS M (DYHKITMOHHUPOBAHUSI MUKPOIIPOIIECCOPOB, a TAK)KE€ OCOOEHHOCTEH MX
MpOrpaMMHUPOBaHUsl Ha S3bIKAX HU3KOTO M BBICOKOTO YPOBHSI C LENbI0O UX MPUMEHEHUS B
KaueCcTBE »JJIEMEHTA YMPABICHHUS OSJEKTPOHHBIMH YCTPOMCTBAMH, BXOIAIIMMU B COCTaB
PaIUOTEXHUYECKUX CUCTEM.

[IpenogaBanue JIUCHUILIMHBI TpEeAyCMaTpUBaeT cCleayronue (GopMbl opraHU3aIuu
yaeOHOro mporiecca: JIeKIUH, J1ab0paTopHbIe padOThI, MPAKTUICCKUE 3aHATHS, CAMOCTOSTEIIbHAS
pabota oOyJaromerocs.

[IporpamMmmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B opMe dK3aMeHa.

OO0mast TpyZA0€MKOCTh OCBOSHUS JUCHIUILUIMHBI COCTABISET 3 3aUeTHBIX eAuHUIbI, 108
YacoB.

SI3bIK 00yUeHUS IO JUCIHUILTUHE KPYCCKHI)



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 TUCIHUITIIMHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

®opmupoBaHre 0a30BBIX 3HAHUI O MPUHIMIIAX MOCTPOSHHS] MUKPOIIPOIIECCOPOB U UX
IPOrpaMMHUPOBAHUM Il 00ECIIeYeHUs TPOEKTUPOBAHMS, MOAEIUPOBAHUS, SKCIIEPUMEHTAILHON
00pabOTKH, TOArOTOBKM K TPOM3BOJACTBY M OOCIYKUBAHHIO PATHMOTEXHHUYECKUX CHUCTEM,
KOMIUIEKCOB M YCTPOMCTB.

1.2. JlucuuninuHa  BXOOUT B COCTaB  4acTH, (opMupyeMoi  y4yaCTHUKaMHU
00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHus (1anee —
OIT BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YIbTATOB O0YUEHHUS MO JUCLMUILUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3ynbratamu ocsoeHus OI1 BO.

B pe3ynbrare M3ydeHus IUCHMILIMHBI OOydaroluiics AOKEH 0o0JanaTh CIETyIOLUIMMU
KOMIIETEHIIMSIMU MM UX YacTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKECHHUS TPUBE/ICHBI B
Tabmune 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMNA U MHAMKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Koz u Koz u HauMeHoBaHME HHIMKATOPA JOCTHKEHUS
HAaUMEHOBAaHUE

KOMIICTCHII N KOMIICTCHIIN
KOMIICTCHII N

[1K-1 Cniocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOACIINPOBAHUC
00BEKTOB U
MPOIIECCOB IO
TUTIOBBIM
METOAHUKAM, B TOM
[Ipodeccuonanbable | YUCTE C
KOMIICTCHIINU HUCIIOJIB30BAHHUEM
CTaHJAPTHBIX
MaKeTOB
TPUKJIIATHBIX
porpamM, a TakkKe C
UCTIOJIb30BaHUEM
METOJIOB
HCKYCCTBEHHOTO
WHTEJUICKTA

[1IK-1.3.1 3HaTh METOABI U IPOTrPaMMHbIE
CpeACTBa MOJCIMPOBAHMS alllapaTHON YacTH
[IK-1.Y.1 ymeTs cTpouTth puznueckue u
MaTeMaTHYeCKUe MOJAEIN MOJIENIEH, Y3II0B,
OJIOKOB PaUOTEXHUYECKUX YCTPOUCTB M CUCTEM

[1K-3 Cnocoben
OCYIIECTBISITH COOp
W aHAJIU3 UCXOIHBIX
JaHHBIX U1 pacuera

[Ipodeccuonanbubie I1K-3.3.1 3HaTh OCHOBHbBIE TEXHUYECKHE
U TIPOEKTUPOBAHUS
KOMIICTCHIINU o XAPaAKTCPUCTHUKU PAJUOTCXHUUCCKHUX CUCTCM
JleTajieu, y3JI0B U
YCTPOICTB
PAAUOTCXHUUCCKUX
CUCTEM

2. Mecro aucuumivsbl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHUHU CIICAYIOIIMX JTUCIMUITINH:
— «CXeMOTeXHHUKa aHAJIOTOBBIX 3JICKTPOHHBIX YCTPOMCTBY;
— «lludposie ycTpoHCTBaY;
— «ONEKTPOHUKAY;




- «PaI[I/IOTCXHI/I‘-ICCKI/Ie O U CUTHaJIbI».

3HaHMA, TOJIYYEHHBIE TPU H3YyYCHWH MaTepuana JaHHOW IUCHUIUIMHBI, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYEHUE, TaK U UCIIOJIB3YIOTCA [IPU U3YYEHUU APYTUX TUCIIUATIINH

— «CHcTeMBI U CeTH pauoCBsI3N»;

— «IIpomueccopsl 1uppoBoi 00PaOOTKH CUTHAIIOBY;

— «dudporas 06paboTKa CUTHAIIOBY» H JIp.

3. OOBEM H TPYJOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oO0meM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboTHI 10 AUCHUIUINHE (U paclpeneieHIe TON TPYI0EeMKOCTH M0 CEMeCTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

TpynoemMKkocTs 110
Bun yuebHoit paboTbl Bcero cemecTpam
Ne8
1 2 3

Oowan mpyooemKocmup OUCHUUNTUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 16 16
AyoumopHnuie 3anamus, BCEro vac. 24 24
B TOM YHCIIE:

nexuuu (JI), (gac) 8 8

npaktuueckue/cemunapckue 3ansatus (113), ] ]

(dac)

nabopaTtopHbie padoTs (JIP), (yac) 8 8

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 9 9
Camocmosamenvnasn paboma, Bcero (1ac) 111 111
Buo npomesxxcymounoii ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.%*%*)

*x

IIpuMedanue: kaHAUOATCKUIA SK3aMEH

4. CoaepxaHue TUCIUIIINHBI
4.1. Pacnpezenenue TpyI0€EMKOCTH TUCUUILIUHBI 110 Pa3esiaM U BUIAM 3aHSATUH.
Pazgenbl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh ITPUBEICHBI B TaOIuUIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUTIINHBIL, KX TPYAOEMKOCTb

Pasiesnbl, TeMbI JUCIUTITHHBI Jlexunn | TI3 (C3)) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 8
Paznen 1. 2 2 2 27
Paznen 2. 2 2 2 28
Pasnen 3. 2 2 2 28
Pazgen 4. 2 2 2 28
HUroro B cemectpe: 8 8 8 111
Hroro 8 8 8 0 111




[IpakTueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIIOJTHEHUU
oOy4JalolMMUCSL  OMNpEeNeJIeHHbIX  TPYAOBbIX  (YHKIUH, CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATBHOMN e TETbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B Ta0HIIE 4.

Tabmuna 4 — ConeprxaHue pa3JesioB U TEM JCKIIMOHHOTO ITUKJIa

Howmep pa3znena HazBanue u conepkaHue pa3/ieioB U TEM JIEKIIMOHHBIX 3aHATUI

Jlexuns 1.

1.1 CtpykTypHas cxeMa MUKPOKOHTPOJUIEPOB pa3HbIX CEMENCTB.
Nx cxoacTBa u paziuyusl.

1.2 OcHOBHBIE TEXHUUECKHUE XapaKTEPUCTUKU
MUKPOKOHTPOJIJIEPOB

1.3 [puHumn GyHKIMOHUPOBAHHSI MUKPOIIpOIlEccopa

Pazgen 1 1.4 VaTepdeiicel, NCMOIb3yeMbIe ISl CBS3H MUKPOTIPOIIECCOPOB
C BHEUIHUMHU YCTPOMUCTBAMH (HAa CAMOCTOSITEIIbHOE U3yUEHHUE)
1.5 TakTHpOBaHKE M CUHXPOHU3ALMS MUKPOMPOLIECCOPOB

1.6 PeructpoBasi mamMsiTh MUKPOIIPOLIECCOPOB

1.7 Tlepudepuiinbie ycTpoiicTBa

1.8 3anmoMuHaronME yCTPOMCTBAa MUKpOTIpolieccopa (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

Jlexuus 2

2.1 KoMaH1bl MUKPOKOHTPOJIEPOB

2.2 CriocoOsI agpecaii B MUKPOKOHTPOJIIIEpax

2.3 KoMaH1bl pETUCTPOBBIX OIEpaIHil

2.4 ApudmMernueckre u JJIOTUUECKHE KOMaHIBI si3bika Assembler
(Ha caMOCTOSTEIFHOE U3yUCHHUE)

Pa3znen 2 2.5 Komanner s3p1ka Assembler ¢ oOparieHuem K peructpam
BBOJIa/BBIBOJIA

2.6 Komanne s3b1ka Assembler onepanuii ¢ Outamu

2.7 Komannsl s3b1ka Assembler 1ist yripaBieHHs X0J0M
POTPaMMBI

2.8 KomaH1bl IepeChUIKU TAaHHBIX U Mepeauu yIpaBICHUs
s3pIka Assembler (Ha caMOCTOATENbHOE U3YUCHUE)

Jlexuus 3

3.1 IlpepbiBaHus B MUKPOKOHTPOJLIEPE

3.2 ITopTsl BBOJA/BBIBO/Ia MUKPOKOHTPOJIIEPA

3.3 IlocnenoBarenbHbIi nepudepuiinplii naTepdeiic Serial
Peripheral Interface (SPI)

Pasnen 3 3.4 TlocnenoBaTenbHBIN IBYXIPOBOAHBIN HHTEpdeiic Two -wire
Serial Interface (TWI)

3.5 Taiimepsl

3.6 Moaynu 06pabOTKH aHAJIOTOBBIX CUTHAJIOB

3.7 IIporpammupoBanue o uarepgeiicy Joint Test Action Group
(JTAG)




Pa3znen 4

Jlexmus 4

4.1 IlporpamMmmMupoBaHu€e NaMsATH MUKPOKOHTpOJUIEpa. buTel
3aIUTHI TAMSTH U IPOTPAMM

4.2 CamonporpaMMHpOBaHNE MUKPOKOHTPOJIIEPOB

4.2.1 Oco0eHHOCTH OpraHU3AIMH MAMSITH MUKPOKOHTPOJLIEpa
4.2.2 OyHKIMOHUPOBAHUE 3arpy3yrKa

4.2.3 Yrenne KOHPUTYPUPOBAHHBIX SYCCK U STUCCK 3AIIUTHI (HA
CaMOCTOSITEIIbHOE N3yUYEHHUE)

4.3 MUKpOIIPOIIECCOPHBIE CUCTEMBI Ha siipe DMpOpyc

4.3.1 IlpoueccopHoe spo

4.3.2 Opranuzanus naMsaTu

4.3.3 PesxuMBbl paboTHI

4.3.4 TIporpaMMHBIE€ CPEICTBA OIICHKH MPOU3BOIUTEIHHOCTH (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakKTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

N3 Hux Ne
®opMbI .
Ne TeMbl MpakTUYECKUX TpynoeMKoCTs, |[IpaKTUYECKOH | pa3aena
. MPaKTUYECKUX
/1 3aHSTUN " (dac) MOJTOTOBKH, | JUCIIHII
3aHATUN
(dac) JIUHBI
Cemectp 6
1 | Onpenenenue
TEXHUYECKUX
[IpakTHueckoe
MapaMeTpoOB U 2 2 1
3aHATHE
XapaKTEPUCTUK
MHUKPOIIPOLIECCOPOB
2 | 3yuyeHue OCHOB s3bIKa
[IpakTrueckoe
MPOrPaAMMHUPOBAHUS 2 2 2
3aHATHE
Assembler
3 | U3yuenue npaBui
HaIUCaHUs
Pewmenne
MOJIPOTPAMM JJIst 2 2 3
CUTYAIIMOHHBIX 3a]1a4
(GyHKIIMOHUPOBAHUS
MHUKPOKOHTPOJIIIEPA
4 | N3yuenue MexaHu3zma
[IpakTrueckoe
CaMOIIPOTPaAMMHUPOBAHUS 2 2 4
3aHATHE
MUKPOKOHTPOJIIIEpA
Bcero 8 8




4.4. JlabopaTopHbIE 3aHATH

TeMbl 1a00paTOPHBIX 3aHITHH M UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanne 1abopaTopHbBIX paboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
/1 (uac) MMOATOTOBKH, | AWCIIAI
(dac) JIUHBI
Cemectp 6
1 | 3HaKOMCTBO CO Cpeior MPOrPaMMHUPOBAHUS ) ) 1
CodeVisionAVR u otnagku B AVR Studio
2 | ITopThl BBOAA/BBIBOIa MUKPOKOHTPOJLIEpPA ) ) )
ATmegal28
3 | Talimepsl TO u T2 B pexxume nojcuera ) ) 3
BPEMEHHBIX HHTEPBAJIOB
4 | 16-pazpsaubiii Taiimep T1. Pexxum moacyera ) ) 4
BPEMEHHBIX HHTEPBAJIOB
Bcero 8 8

4.5. KypcoBoe npoeKkTupoBaHHE/ BBHITTOJTHECHUE KyPCOBON PabOTHI

Y4eOHBIM IJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs
Buzsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B TaduIe 7.

Ta6muia 7 — Buasl caMOCTOSITEIBHOM pabOTHI M €€ TPYAO0EMKOCTh

Buna camocrositenbHOM pabOTHI Beero, |- Cemectp 8,
qac qac
1 2 3
W3ydenune TeopeTuyeckoro mMarepuaia
37 37
nucturiuael (TO)
KypcoBoe npoektuposanue (KII, KP) 0 0
Pacuetno-rpaduueckue 3aganus (PI'3) 0 0
Brimonnenue pegepata (P) 0 0
[TonroroBka K TeKyIeMy KOHTPOJIIO 37 37
ycneBaemoctu (TKY)
Jomamnaee 3amganune (/13) 0 0
KonTtposbabie paboTsl 3a0unukoB (KP3) 0 0
ITogroroBka kK IpOMEKYyTOYHON 37 37
arrectaruu (I1A)
Bcero: 111 111

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUIS CAMOCTOSITENTbHON PabOThl 00yYarOIUXCs MO JUCHUTUIHHE (MOJTYJIIO)
Y4eOHO-MeTOINYeCKHe MaTepHabl ISl CAMOCTOSITEILHON PadOThl OO0YYAIOIIUXCsl YKa3aHbl B

o.a. 7-11.




6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NPUBEJIEH B TaOauLE 8.
Tabnuna 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUI

HIudp/
URL anpec

bubnmorpaduueckas ccpiika

Konmaectso
IK3EMITIPOB B
OHMOIIOTEKE
(KpoMme AIIEKTPOHHBIX

HK3EMILISIPOB)

Ob I'VAII
JUIsl aBTOPU30BAHHBIX

IIOJIb30BaTeIEH

bakmeena, 10.B.
MuKponpoIeccophl: yCTPOUCTBO H
nporpaMMupoBanue. [[puHIUTIBL
nocTpoeHus : yueOHoe mocobue /
IO. B. bakmeena, H. B.
IToBapenkun, A. K. Epmakos; C.-
[TeTep®6. roc. yH-T a3pOKOCM.
MPUOOPOCTPOCHUS. - DIEKTPOH.
TEKCTOBBbIE JaH. - CaHKT-
[etepOypr : U3n-so I'YAII, 2022.
- 144 c. - Cucrem. TpeboBaHuUs:
ACROBAT READER 5.X. - ISBN
978-5-8088-1691-6 : b. 1. - Tekcr
: DJIEKTPOHHBIM.

DJEKTPOHHBIN
JIOKYMEHT

URL:
https://e.lanbook.com/book/90223
(mata obpamenus: 17.02.2025)

benos, A. B. MUKpPOKOHTpOJLIEPHI
AVR: oT a30B nporpaMmMupoBaHus
710 CO3JIaHUSI TPAKTHYECKUX
YCTpOMCTB : camoyuutens / A. B.
benos. — Cankr-IletepOypr :
Hayxa u Texnuka, 2016. — 544 c.
— ISBN 978-5-94387-854-1. —
Tekcr : anexTpoHHsi // JlaHs :
3JICKTPOHHO-OMOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/90223
(mata obpamenwus: 17.02.2025). —
Pexxum nocryma: s aBToOpus.

MOJIb30BaTENEeH.
URL: ConpkuH, M. A.
https://e.lanbook.com/book/l 07725 MI/IKpOHpOHeCCOpHI)Ie CUCTEMBIL.
(mata obpamenwus: 17.02.2025). CpezicTBa paspaboTKi

IPOTPaAMMHOTO 00ECTICUSHHS JUISI
MHUKPOKOHTPOJUIEPOB CEMENHCTBA
AVR : yueGHOE ocobue / M. A.
ConbkuH, A. A. [llamun, —
Tomck : TITY, 2016. — 90 ¢c. —
ISBN 978-5-4387-0676-2. —
Tekcr : anexTpoHHsbii // JlaHs :




AIIEKTPOHHO-OUOTHOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/107725
(mata obpamenwus: 17.02.2025). —
Pexxum goctyna: s aBTOpu3.

MOJIb30BaTENEH.
URL: Escrudees, A. B.
https://e.lanbook.com/book/61006 | MuxpoxouTpomiepst AVR

(mata obpamenwus: 17.02.2025).

cemetictB Tiny u Mega ¢pupmbl
ATMEL : yuebnoe nocobue / A.
B. EBctudeen. — 5-e u3g. —
Mocksa : JIMK IlIpecc, 2010. —
558 c. — ISBN 978-5-94120-220-
1. — TekcT : anexkTpoHHBIH // JIaHb
: DJIEKTPOHHO-OMOIMOTEeYHAs
cucrema. — URL:
https://e.lanbook.com/book/61006
(mata obpamenwus: 17.02.2025). —
Pexxum nocryma: s aBTOpus.
MOJIb30BaTENEN.

URL:
https://e.lanbook.com/book/40961
(mata obpamenwus: 17.02.2025).

bapanos, B. H. [Ipumenenne
MUKPOKOHTposiIepoB AVR:
CXEMBI, aJITOPUTMBI, IPOTPAMMBI :
yaebHnoe nocobue / B. H. bapanos.
— 3-e u3n., nepepad. — Mocksa :
,2010. — 288 ¢c. — ISBN 978-5-
94120-121-1. — Tekcr :
AIIEKTPOHHBIH // JIaHs :
3JICKTPOHHO-0MOIMOTEYHAS
cucrema. — URL:
https://e.lanbook.com/book/40961
(mara obpamenus: 17.02.2025). —
Pexxum nocryma: s aBTOpU3.

MOJIb30BaTEICH.
URL: Xapros, B. 4.
https://e.lanbook.com/book/106326 | Muxpoxoutpomzepst AVR.

(mara obpamenus: 17.02.2025).

[TpakTHKyM 1Sl HAUMHAIOIIHX :
yaeOHoe nocobue / B. 5. Xapros.
— 2-€ U31., UCIIp. U AO0M. —
Mockgsa : MI'TY um. baymana,
2012. — 280 c. — ISBN 978-5-
7038-3565-4. — Tekcr :
AIIEKTPOHHBIH // JIaHs :
AIIEKTPOHHO-OUOTHOTEYHAS
cucremMa. — URL:




https://e.lanbook.com/book/106326
(mata obpamenwus: 17.02.2025). —
Pexxum nocryma: s aBTOpus.
II0JIb30BATENCH.

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH()OPMaMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn «HTepHeT»
[Tepeuenn AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAMOHHON cetn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JUCIUIUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pPa30BATEIBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKALIMOHHOHU ceTu «HTepHeT»
URL anpec Haumenosanue

8. IlepeueHb HH(OPMAIIMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp MpPOrpaMMHOTO OOECMEUYEHUsS, HCIOIB3YEMOTO TMPH OCYIIECTBICHUH
00pa3oBaTeNFHOrO MpoIiecca MO AUCIUILTHHE.
[TepedyeHs UCMOIB3yeMOro MPOrPaMMHOTO 0OecTiedeHHs TIpeacTaBiieH B Tabmuie 10.

Tabmuna 10— Ilepedyens mporpaMMHOTo o0ecTieYeHHs

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenp MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBbIX npu
OCYIIECTBIICHUN 00pa30BaTEILHOTO MPOIIecca MO AUCIUILUINHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
tabmuue 11.

Tabmuna 11— Ilepedenb HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Il  OCYILECTBIICHUS
00pa3oBaTeNBHOTO MpoIiecca Mo AUCIUITINHE, TPEACTaBIeH B Tabmumel2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

MynbsTUMeauiiHas JIEKUMOHHAS ay TUTOPHUS

2 | Cnenunanu3upoBaHHas Jlaboparopus «JIaboparopus mudpoBoit

22-08
00pabOTKH CUTHATIOB)




10. Ouenounsle cpeacTBa IS MPOBEACHUS IPOMEXYTOUYHOM aTTecTaluu
10.1. CocTaB OLICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyJaromuxcs Mo JUCUUIUIMHE TpUBeAeH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bug npoMexxyTouHOM aTTecTaiuu [lepedeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BONpocoOB K IK3aMEHY;
TecTsl.

10.2. B kadecTBe KpHUTEpHUEB OIGHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMITETEHIIMH 00ydJaloUIMMHCs MPUMEHsETCS S5-0ajuibHas IIKaja OLEHKU C(HOPMHPOBAHHOCTU
KOMITETCHIINM, KOTOpasi puBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThCS
100-6annpHas mKaJa  MOAYJIBHO-PEUTHHTOBOM  CHCTEMBbl  YHUBEPCUTETa,  IpaBHJIA
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6muma 14 —Kpurepun orieHku ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-OaubHas IIKajIa PAKTEP (bopvp

— oOyyJaronuiicss TIIyOOKO W BCECTOPOHHE YCBOWJ TPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,

— ONMHUpasiCh Ha 3HAHWS OCHOBHOW W JOTOJHUTEIHHOW IJIMTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHS C IPAKTUIECKOM
JIeSITeIIbHOCTHIO HAIIPABJICHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOIHO BJIQJICET CHCTEMOH CIIEIUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— oOyyJaronuiicss TBEpJ0 YCBOWJ IMPOTPAaMMHBIN MaTepual, TPaMOTHO
U, II0 CYLIECTBY, H3JIaracT €ro, ONMPasAChb Ha 3HAHWS OCHOBHOU
JIIATEPATYPHI,

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHHUS C TMPAKTUUYECKOW EATEeITbHOCTHIO
HaHpaBHeHI/Iﬂ;

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS,

— JIeJIaeT BBIBOABI M 000OIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«XOPOLLIO
«GAuTEHO

— 00y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
[0 CYIIECTBY, M3JaraeT €ro, ONnupaschb Ha 3HaHHUs TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOMYCKaeT HECYUIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HaHWUN
HalpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET Hay4uHbIE MTOJIOKECHHUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHN BBHIBOJOB M 000OIICHU;

— YaCTUYHO BJIAJICET CUCTEMOM CIIEMaIN3UPOBAHHBIX TOHSITHH.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO

— o0ydJarouuiics He YCBOMJI 3HAYUTEIHHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIOIYCKaeT  CYLIECTBEHHblE  OMMOKM W HETOYHOCTH  IIpHU
paccMOTpeHHH TPoOIeM B KOHKPETHOM HalpaBlICHUH,

— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHMS;

— He (OPMYTUPYET BEIBOJAOB M 0000IIEHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




10.3. TunoBble KOHTPOJIbHBIE 33AHUS UM UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) Ui sK3aMeHa MpeacTaBiIeHb! B Tadbnure 15.

Tabmuia 15 — Borpocs! (3amaun) 1i1s sK3amMeHa

Kon
Ne i/ [lepeuens BompocoB (3a1a4) AJist IK3aMeHa HHMKaTOpa

1 Oourme cBeenus: 0 MUKponponeccopax. OCHOBHBIE MTOHITHS I1K-3.3.1

2 OO6mme cBepeHnst 0 MUKpokoHTposuiepax. OcHoBHble ToHsATHs | [1K-3.3.1

3 [Tpunimn paboThl MOPTOB BBOIAa-BHIBOA MK-3.3.1
MHUKPOKOHTPOJUIEPOB

4 [Tonsitne ananoro-mudpoBoOro Mpeodpa3oBaHMUs I1K-3.3.1

5 OO61re BompocCkl apecaruu I1K-3.3.1

6 [Tporiecc pa3paboTKu MporpamMm JJisi MUKPOKOHTPOJIEPOB I1K-3.3.1

7 O060061mEHHasI CTPYKTypa MUKPOTIPOIIECCOPHOIN CHCTEMBI I1K-3.3.1

8 Taiimepsl I1K-3.3.1

9 TakTUpoBaHWE M CUHXPOHU3ALMS MUKPOIIPOILIECCOPOB I1K-3.3.1

10 PerucrpoBasi namsiTb MUKpOIIPOLIECCOPOB I1K-3.3.1

11 [Tepudepuiinbie ycTpoiicTBa IT1K-3.3.1

12 3anoMHuHaIoMe yCTPONCTBA MUKPOITpoIieccopa I1K-3.3.1

13 KomaH 161 MUKPOKOHTPOJIIIEPOB I1K-3.3.1

14 CrniocoOblI afipecaliii B MUKPOKOHTpOJIIepax I1K-3.3.1

15 [IpepriBaHNsi B MUKPOKOHTPOJUIEPE I1K-3.3.1

16 [TopTsl BBOJIa/BBIBOIA MUKPOKOHTPOJIIIEPA I1K-3.3.1

17 Apudmernueckue onepatopsl B C I1K-1.3.1

18 Omnepatopsl yciosus if/else B C ITK-1.3.1

19 Omneparop ycnosus switch B C IK-1.3.1

20 Jlornueckue oneparuu B C T1K-1.3.1

21 Huxmer B C IK-1.3.1

2 YcTpoiicTBO 1 paboTa MOPTOB BBOJIA/BBIBOIA IK-1.3.1
MUKPOKOHTpOJUIEpa

23 Haznauenue cucteMsl pepbrIBaHui U1st 0OOMEHa TaHHBIMH B IK-1.3.1
MH(OPMALIMOHHBIX CETAX

24 AJnbTepHaTUBHBIE (YHKIIMU TIOPTOB BBOJIA/BBIBO/IA I1K-1.3.1

75 Ocob6eHHOCTH TpOrpaMMHUPOBaHUs TTOPTOB BBoAa/BeiBoja ipu | [1K-1.V.1
obMeHe nHpopmanuei

2% HHuTepdeiicel, ncnonb3yemble 11 cBsi3u MUKporporieccopoB ¢ | [IK-1.V.1
BHEIIHUMH YCTPOHCTBAMHU

27 Nutepdeiic 12C. OcHOBHBIE XapaKTEPUCTUKH. MK-1.V 1
QyHKIMOHAJIbHAS CXEMA.

78 Nutepdeiic SPI. OcHOBHBIEC XapaKTEPUCTHKH. MK-1.V 1
QyHKIMOHAJIbHAS CXEMA.

29 Wutepodeiic RS-485. OcHOBHBIE XapaKTEPUCTUKH. NK-1.Y 1
DyHKIIMOHAIbHAS CXEMa.

30 Wutepdeiic RS-232. OcHOBHBIE XapaKTEPUCTUKH. NK-1.Y 1
DyHKIIMOHAIbHAS CXEMa.

31 Wutepdeiic UART. OcHOBHBIE XapaKTEPUCTHKH. K-1.Y 1
DyHKIIMOHAIbHAS CXEMa.

32 Mexanu3ma 06pabOTKH MpephIBaHU IIK-1.V.1

33 [TapameTpsr momymst AL IK-1.V.1

34 CtpykTypa 1 npuHIHNI (YHKIMOHUPOBAHUS 8 Pa3psIHBIX IIK-1.V.1
TaliMEpPOB/CUETUYNKOB

35 YnpapieHue TaAKTOBBIM CUTHAJIOM IK-1.V.1




36 AHnanoroBbeii komnapaTop. CTpyKTypHasi CXeMa ¥ IPUHIIMIT IK-1.V.1
paboThI

37 Amnanoro-1udpoBoit npeodpazoparenb. CTpyKTypa u IK-1.V¥.1
(YHKIIMOHMPOBAHUE MOAYJIS

Bomnpocs! (3agaun) s 3adera / nud¢. 3auera npencrabieHsl B Tadbuuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kog
Ne n/mt [lepeuens BonpocoB (3agay) it 3ayera / nud . 3auera HHMKaTOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeueHp TeM Uii KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOTHI

MpeICTaBJICHBI B Tabmwmie 17.

Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUS! KYPCOBOM pabOThI

Ne n/m N
KYpPCOBOM pabOThI

[IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

BOHpOCBI IJid IPOBCIACHUA HpOMC)KyTO‘IHOfI arrectalun B BHUAC TCCTUPOBAHHUA

MpeICTaBICHBI B TaOmmie 18.

Ta6muma 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

. Kog
No /it [IpyuMepHBIil mepedeHb BOMPOCOB JIJIsl TECTOB
MHANMKATOpa
1 Mucrpykuus: [Ipountaiite TeKCT, BHIOEPUTE NPABUIBHBIN OTBET U IK-1

3aMUIIATE aprYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.
Bonpoc: YeM MUKpPOKOHTPOJUIEP OTIIMYAETCS OT MUKpOIIpoLeccopa’?
1. HanpsoxeHuem nutanus
2. Hanuumem monyneit nepudepun
3. TakToBo# 4acToTON
4. Hanuuuem 1eHTpaJIbHOTO Mpolieccopa
IIpaBuabHbIi oTBeT: 2. Hanmnunem moynel nepudepun
O0ocHOBaHMe: MUKPOKOHTPOJIIEP cOYeTaeT B cebe
MHUKPOIIPOIIECCOPHOE SIAPO M nepudepuifHple yCTPOMCTBA

2 Mucrpykuus: [Ipountaiite TekcT, BEIOEpUTE MPaBUIbHBIC BAPUAHTHI
OTBETA U 3aIlIUIINTE apryMEHThI, 000CHOBBIBAIOINE BBIOOP OTBETOB.
Bonpoc: Boibepurte, mpuunHbl BKIIOYECHUS B COCTaB MUKPOKOHTPOJLIEpa
Pa3HOO0Opa3HBIX IepUGEPUITHBIX MOTYIICH

1. Pacmmputs 061acTh NPUMEHEHUSI MUKPOKOHTpOJIIepa

2. Pasrpy3uth HEHTpaIbHbIN MPOLECCOP

3. Haszare noTpebHUTENI0 HEHYXHBIN (PYHKIIMOHAT

4. Jlnd 3amoHEHUs MyCTOro MECTa B KOpIyce
IIpaBuibHbIe 0TBeTHI: 1. PacumpuTs 061acTh NpUMEHEHUS
MHKPOKOHTpOJIEpA, 2. Pa3rpy3uTh HEHTPaIbHBINA MPOLIECCOP.
O0ocHoBanme: [lepudepuiinpie MOITYIH PEIIAIOT CIIEHUAIN3UPOBAHHBIC
3aJ1a4H.

3 HNucrpyknus: [IpounTaiite TEKCT U ycTaHOBUTE COOTBETCTBUE. K
Ka)KJIOM TIO3UIINHU, JAHHOU B JIEBOM CTOJIOIE, TOI0EpUTE
COOTBETCTBYIOIIYIO TIO3HIINIO B IIPABOM CTOJIOIIE.

Bomnpoc: YcTraHOBUTE COOTBETCTBUE MEXKTY KOMIIOHEHTAMHU
MUKPOKOHTpOJIIEpa U UX (QyHKIUSIMHU.

1. ApudMeTHKO-IOTHUECKOe YCTPOHCTBO




2. Amnanoro-mudpoBoii mpeodpa3oBaTeib
3. Taiimep
4. TIlpoueccop
a. [To3Bomsier 3a1aTh BpeMEHHbIE MHTEPBAJIBI U YaCTOTY COOBITHIA
b. Brimmonenne KoMaHa
c. OOpabaTpIBaeT aHAIOTOBbIE CUTHAJIBI OT BHEIIHUX YCTPOHCTB
d. BeimonaseT apudMeTHIecKue U JOTHYECKUE OTIEpaIiiu
CooTrBercrTBHE:
1-d
2-c.
3-a.
4-Db.

HNucrpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTD.
3anummTe COOTBETCTBYIOIIYIO MOCIEIOBATEILHOCT OYKB ClieBa
HaIpaso.

Bonpoc: Pacrionoxure 3Tarnbl BBITOJIHEHUS TPOTPAMMBI
MUKpPOKOHTPOJIJIEPOM B MPABUIIbHON MOCIEI0BATEIILHOCTH.

a. JlekogupoBaHUE KOMAH/IbI

b. BrinonHenrne komaH bl

c. UreHre KOMaH/Ibl 3 aMSITH

d. Beibopka omnepanaoB

€. 3anuch pe3ynbrara

IIpaBubHAasi MOCJEI0BATEIBHOCTD: C, a, d, b, €

HMucrpykuus: IIpountaite TEKCT U 3alIUIINTE PA3BEPHYTHIN
000CHOBaHHBII OTBET.

Bonpoc: O6bscHuTe NpUHIUT paboTHl aHATOTO-IIM(PPOBOTO
npeoOpazosarens (ALIT) B MUKkpoKoHTpoIIIEpe.

OrtBet: Ananoro-uudposoii npeodbpazosarens (AL —3to
YCTPOMCTBO, MpeJHa3HAYCHHOE /1715l PeoOpa30BaHus HEMPEPHIBHOTO
(aHamoroBoro) curHaia B TUCKpeTHBIN (IdpoBoii) koa. B
MHUKpOKOHTposuiepax AT mo3BoJisieT CYMTHIBATH TAaHHBIE C TATYUKOB,
paboTaroNMX C aHATOTOBBIMU BeTMYMHAMH (HaIpuMep, TeMIepaTypa,
HaIpsDKEHUE, TaBJICHHE).

HNucrpykuus: [IpounTtaiite TEKCT, BRIOEPUTE PABUIBHBIN OTBET U
3aIUIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA.
Bomnpoc: Kakoit mapamerp ALIT onpenensieT KOIM4eCcTBO YpOBHEM
JUCKPETU3allMK aHAJI0OI0BOIO CUTHaja?

1 YacroTa guckpeTrusanuu

2 PazpsaHocThb

3 JInama3oH BXOJHOTO HANPSHKEHUS

4  Bpewms npeobpazoBaHHs

IIpaBuiabHblil oTBET: 2. Pa3zpsaHocTh
O06ocHoBanme: Pazpsanocts ALIII onpenensier, Ha CKOJIBKO
TUCKPETHBIX YPOBHEH MOXKHO pa30UTh aHAJIOTOBBIN CUTHAJ MPH €ro
npeoOpa3oBaHuu B IU(POBYIO popmy.

HNucrpykuus: [IpounTaiite TEKCT, BEIOEpUTE TPABUIBHBIC BAPHAHTHI
OTBCTA U 3alIUIINUTC ApTyMCHTHI, OGOCHOBBIBEIIOH_[I/IG BI:IGOP OTBCTOB.
Bonpoc Kakue nBa mapamerpa xapakTepusyrloT paboTy Taiimepa B
MUKPOKOHTpoJLIepe?

1 TakToBast yacToTa MUKPOKOHTpOJIIIEPA

2 PazpsanocTh Talimepa

I1K-3




3 Hanpsokenue nuTaHus MUKPOKOHTPOJUIEpA

4 Ilpeanenurenb
IIpaBuiabHbIe 0TBeTHI: 2. PaspsaHocTs TaiiMepa, 4. [Ipeaaenurens
O0ocHoBaHme: Pa3zpsaHOCTh TaliMepa OnpeesieT MaKCUMaJIbHOE
3HaYEHHE, 0 KOTOPOTO OH MOKET CUUTATh, IPEXKJIE YeEM COPOCUTCS B
HoJb (epenonHuTes). [Ipenaenurens — 3T0 KOAPPHUIUEHT, KOTOPBII
YMEHBIIAET YaCTOTY TAKTOBBIX UMITYJIbCOB MEPE] MOAAYEH UX Ha
taiiMep. OH N03BOJIET 3aMEAJIUTH OTCUET TalilMepa U PACIIUPUTD
JIMANa30H U3MEPSIEMbIX UHTEPBAJIOB.

3 HNucrpykuus: [IpounTaiite TekcT u yctaHoBUTE cooTBeTCTBUE. K
Ka)KJIOM TIO3UIINHU, JAaHHOU B JIEBOM CTOJIOIE, TTOI0EpUTE
COOTBETCTBYIOILIYIO MO3HIIMIO B IPAaBOM CTOJIOLIE.
Bonpoc: YcTanoBute COOTBETCTBHE MEXAY KOMIOHEHTAMU MOJTYJIsI
UART MHKpOKOHTpoOIIIepa U UX (QYHKIHSIMU.
[Tepenaromuii peructp (TX Buffer)
[Tpuemusiit peructp (RX Buffer)
I'eneparop TakToBoit yactoThl (Baud Rate Generator)
@nar npepsiBanus nepeauu (TX Complete)
Kontponbnslii peructp (Status Register)
Omnpenensier CKOPOCTh Nepeaayy JaHHBIX
Bydep mist xpaneHus oTpaBiIsieMbIX TaHHBIX TEpe]]
nepenavyen
c. Omnpenenser, Oblia 1M Nepeiada JaHHBIX 3aBepIleHa
d. XpaHuT NpUHATHIE JaHHbIE MTEepe]] 00paboTKON
e. Copmepxut uiaru ommOOK U COCTOSHHS Tepeaadn
CoorBercTBHe: 1 -b.2-d.3-a.4-c.5-e.

TR AW —

4 HNucrpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTD.
3anuimrTe COOTBETCTBYIONUIYIO TIOCIIEIOBATEIILHOCTh OYKB ClieBa
HaIpaso.
Bonpoc: Pacnionoxute atansl nepenaun JaHHbIx 1o SPI B npaBunbHOM
IIOCJIE0BATEIBHOCTH.
a. Ilepenava maHHBIX OT MacTepa K IOAYUHEHHOMY YCTPOUCTBY
b. T'enepanus taktoBoro curnaina (SCK)
c. BpIOop nmounHeHHoro yctpoiictsa (ycranoBka CS B HU3KHIA
YPOBEHB)
d. UreHue naHHBIX MOTYMHEHHBIM YCTPOWCTBOM U 3aIIMCh
OTBETHBIX JaHHBIX
€. 3asepuieHue nepenayu (ycraHoBka CS B BBICOKHI ypOBEHB)
IIpaBuibHAasI MOCJIEI0BATEJIbHOCTD: C, b, a, d, €.

5 HMucrpyknus: [Ipounraiite BOIIPOC U TaliTe€ pa3BEPHYTHIM OTBET.
Bonpoc: O6bsicHuTe pa3nuyms MEXy CHHXPOHHBIMU U aCHHXPOHHBIMU
uHTepdeiicamMmu nepenayn JaHHBIX.

OTtBer: CUHXpOHHAS NIepeada — JaHHbIE EPEIAIOTCS BMECTE C
TaKTOBBIM curHaAJIOM (clock), KoTopbIit CHHXpOHU3HPYET paboTy
repeaaTynka U NpUEeMHHKA.

AcuHXpOHHas nepeaayda — JaHHbIE TIepeqaroTcs 0e3 MOCTOSHHOTO
TaKTOBOI'O CUTHAJIA, IPUEMHHK U EPENATUUK HCIIOIb3YIOT
crelrabHbIe OUTHI (CTApT/CTOI) 7Sl CHHXPOHHU3AIINH.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUMUIUIMHE OOYYAIOMIMXCS 3a0YHON (HOpMBI
00yd4eHus1, TpeICTaBIICHBI B Tabymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT




No /it ITepeyeHb KOHTPOJIBHBIX PadbOT
1 M3yuenne apXuTeKTypbl 3aIaHHOT'0 MUKPOKOHTpOJIIepa
2 CocTraBuTh MporpaMMy Ha accemOJIepe, BHIMOTHSIONIYIO 3a1aHHbIe oniepanui Ha MK
ATmegal28
10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  MPOLEAYphl  OLEHUBAHUSA

UH/MKATOPOB, XapaKTepU3YIOIIUX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTUpyOlUX NOPSAOK M MPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJIsI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTaluy 00ydaroImuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl 00 yJarOIIUXCs 0 OCBOCHUIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs g OOYYArONIMXCS 10 OCBOCHHMIO JICKIIHOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE H3JIOKEHHE ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MHPOPMALMIO MO TEME, & B OCBOCHUU
dyHaaMeHTanbHBIX TPOOJIEeM JUCHUIUIMHBL, METOJO0B HAy4YHOrO IMO3HAHMSA, HOBEUIIHMX
JOCTHKEHUM HaydHOM MbIciu. B yueOHOM mporecce JEKIUs BBIMOJHAET METOI0JI0IHUYECKYIO,
OpPTraHU3alMOHHYI0 U UHPOPMALMOHHYIO (QYHKIUH. JIeKIMs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKPETHOH 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE MPEICTaBlIEHHE O IUCLMIUIMHE,
MIOKA3bIBAET B3aUMOCBSI3b C IPYTUMU IUCLHUIUIMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JEKIIMOHHOIO MaTepyuaia:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OINPEAEIIIEeTCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOH pabOThI COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHE TOPOPECCHOHATBHO-IENOBBIX  KayecTB, JIIOOBM K TpPEAMETYy H
CaMOCTOSITEILHOTO TBOPYECKOI'O MBIILITIEHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOIUMOTO TSI CAMOCTOSITEIIBHOW PaOOTHI;

— TIOJy4YeHHE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHHKHM U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKAMIINeE TObI;

— HayyuTbCid METOJHMYECKH 00padaTbiBaTh MaTepuall (BBIACIATH TJIABHBIE MBICTH U
NIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  PA3JIMUYHBIX
bopMyIHUPOBKax);

— TOJIyuYeHHE TOYHOTO TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIA.

JIeKUMOHHBIA ~MaTepuall MOXKET CONPOBOXKIATHCSA JEMOHCTpaUMed CIaWIoB U
UCIOJIB30BaHUEM pa3aTOYHOI0 MaTepuajla IpU IPOBEIEHUH KOPOTKMX JHUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJEIBbHBIX TEMATHK MO JUCLIUIUINHE.

CrpyKTypa NpenoCcTaBieHHs JEKIMOHHOIO MaTepraa:

- BbIOOp OCHOBHBIX MpoOJeM U TpaHcpopMamuss UX B TNPOOJIEMHBIC CUTYallMd B
COOTBETCTBUH C aKTyaJIbHBIM YPOBHEM JOCTH)KECHUS HAYKH U TEXHUKH;

- paccMOTpeHHE IPOOJIEMHBIX CUTYallUi;

- IOABEICHNUE UTOTOB PACCMOTPEHMSI KaKIOTO U3 BOIIPOCOB JIEKIUH;

- BBIBO/IBI 110 JIEKIIUHU

- 3aJlaHKE HA CaMOCTOSITEIIbHYIO paboTy.

11.2. MeTtonuueckne ykazaHus IJIsi OOydYalOIMUXCS 1O MPOXOXKICHUIO MPAKTHUECKHUX
3aHATUN

[IpakTueckoe 3aHATHE SBISETCS OJAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluud y4eOHOTO
mporecca, 3aKI0YaroNasicss B BEIOTHEHUH 00y4JaIONTUMUCS TI0JI PYKOBOJCTBOM MPEIOIaBATENS




KOMIUIEKCa Y4eOHBIX 3aJaHUi C LEIbI0 YCBOSHUS HAYYHO-TEOPETHYECKHX OCHOB YyUueOHOMH
JTUCITATIITMHBI, TPUOOPETEHUS YMEHUN U HABBIKOB, OTIBITA TBOPYECKOM NEITEIHHOCTH.

HGHBIO HpaKTI/I‘IGCKOFO 3aHATUA I 06y11a101uer0cs1 SABJIACTCA HpI/IBI/ITI/Ie 06y‘-IaIOH_II/IMC$I
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEIBLHOCTHU M0 U3y4aeMOU TUCIUILIINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS IPAKTUUYECKUX 3aHATHIL:

— 3aKperuieHWe, yriyOJeHue, pacllupeHue W AeTalu3alius 3HAHWW TMpU pelIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAACHUC HOBBIMHU MCETOAAMU U MCETOAUKAMHU I/I3Y‘-I€HI/ISI KOHerTHOP'I y‘lG6HOﬁ
JUCIUIIINHEIL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJaHUIL;

— obecrneueHne PalMOHAIBHOIO COYETaHMS KOJJIGKTMBHOM M MHIMBHIYaJIbHON (opMm
oOyueHusl.

TpebOoBanus K IPOBEICHUIO IPAKTUUECKUX 3aHATHI

- BBIOOp 3a7a4 I MPAKTUYECKOTO 3aHSATHS B COOTBETCTBHHM C aKTyaJbHBIM YPOBHEM
JIOCTUKECHHS HAYKU U TEXHUKH;

- pacCMOTpPEHUE NMTPUMEPOB PEIICHUI;

- OJABEJEHNUE UTOTOB PACCMOTPEHHUS KAKJI0T0 U3 BOIIPOCOB;

- KOHTPOJIb CAMOCTOATEILHON PabOThI CTY/ICHTOB;

- HaJIM4ue HEOOXOUMBIX CPEACTB HATISTHOCTH U TEXHUYECKUX CPEJICTB.

11.3. MeTtonuueckne yka3zaHWs I OOYYaIOMMUXCSA IO BBITOJHEHHUIO J1a0OpPaTOPHBIX
pabot

B xoxe BeimomHeHUs mgabopaTOpHBIX padOT OOyYaromUNCS OJDKEH YIrIyOuTh W
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOAMKONM W TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJIU(PUKAIUOHHON XapaKTEpUCTUKOM 00ydaromerocs.
BrimonHenue 1ab0paTOpHBIX pabOT COCTOMT M3 SKCIEPUMEHTATBbHO-IIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIPUATHIA.

Brimonnenue 1abopaTopHBIX pabOT 00y4aromUMCs SIBISETCS HEOTHEMJIEMOH YacTbhiO
U3YYEHUS JUCIUIUIMHBI, OMpeenseMoil y4eOHbIM TIUIaHOM, U OTHOCUTCS K CpPEICTBaM,
00eCTeynBaOIUM pEIIeHUE CIEeTYIONMX OCHOBHBIX 33]a4 00yYaromerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOM JUCIUILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M JeTalM3alls TEOPETUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JEKIUSX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3Yy9aeMOU TUCIUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIbHOM  paboThl ¢ J1a0opaTOpHBIM
000py0BaHUEM U IPUOOpaMHU.

3aganue U TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

- CaMOCTOSTENIbHOE M3Y4YEHHE METOJUYECKUX PEKOMEHJAlUil IO IMpPOBEICHHIO
KOHKPETHOH J1abopaTopHON pabOTHI;

- BBINIOJIHEHHE COOTBETCTBYIOUIMX pacuyéTOB Ha OCHOBE IapaMeTpOB 3JIEMEHTOB U
KOMIUIEKTYIOIIUX U3IEIUN UCCIENYyEMOr0 yCTPOMCTBA;

- MOJATOTOBKA ()OPMBI OTUETA;

- MOJITOTOBKA OTBETOB HA BOIIPOCHI.

Crpykrypa u dopma oTueTa 0 1adopaTopHOu padboTe




- TurynbHbIMA IUCT

- Beenenue

- Teopernueckas yacTb
- [IpakTryeckas yacthb
- 3aKiIIoueHne

TpeboBanus kK 0hOPMIIEHUIO OTYETA O JIAOOPATOPHOI paboTe
Otyer mpupaBHUBACTCA K TEKCTOBOMY JOKYMEHTY M JOJKEH OBITh OopMIIeH Ha
pycckoM si3bike B cooTBeTcTBUE TpeboBanusm [[OCT 7.32

11.4. Meronuyeckue yka3aHus A 0OYYaOUIMXCS 10 MPOXOKACHUIO CaMOCTOSTEILHOM
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOATENbHON paboThl, 00yUYaIONIMiics BBHIIOIHIET paboTy 1o
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IIpEroAaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
Y4YaCTHS.

st oOydvaroruxcsi 1Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOSTENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITIOJIHEHHUS CaMOCTOSITENHHOW paboThI, y oOyuaromerocs (Gopmupyercs
renecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh yMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ECreunBaeT BBICOKUIT
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOyuYeHHs, MOMOTaeT IOJIyYUTh HAaBBIKU ITOBBIIICHUS
poeCCHOHAITBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaronuxcsi, sIBISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHall 1o AUCIHUILINHE;

— METOIUYECKHE YKa3aHHUsS IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.5. MeTtonuueckne yKa3zaHWusl MJIs8 OOYYalOMUXCS 10 TIPOXOXKICHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEUECHUE CEMECTpa C IICNbI0 OICHUBAHMS XO0Jia OCBOCHUS
JUCIUTUIAHBI.

11.6. MeTonuueckne yka3aHUs I 00YYaIOMUXCS IO MPOXOKIACHUIO TIPOMEKYTOUHOM
arrecraluu.

[IpomexyrouHas  aTTectauus  oOydaloluXcs — IMpeaycMaTpuBaeT  OLIEHHWBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHS MO aucuuiuiiHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKH 3HaHUHM, MOJYyYEHHBIX OOydYaloIKMMCS B MpOLEcce
N3YUCHUA Bcel JUCHUIIIIMHBI UJIM €€ 4aCTHU, HAaBBIKOB CaMOCTOSITEILHONU pa60TBI, CHOCO6HOCTI/I
OPUMEHSATh MX JUIS pEIICHUs MPAKTUYeCKUX 3aJady. DK3aMeH, Kak IMpaBujo, MPOBOJIUTCS B
NepuoJl HK3aMEHAIMOHHOM CECCHMM W 3aBEpIIAeTCS aTTECTAMOHHON OLEHKOM «OTIUYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEILHO.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




