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PABOYASA ITPOT'PAMMA JUCHUITJINHBI

«MuKponpouneccopHbie YCTPOUCTBA CUCTEM YIIPABJICHUS)

(HaMMEeHOBaHUE AUCITUTUTHHBI)

Hanpasnenue
P 27.03.04 «YnpaBJjieHHE B TEXHUYECKUX CHCTEMAX»
IIOJITOTOBKH
(Ko ¥ HAaMMeHOBaHUe HANPABJIEHUs MOATOTOBKH)
HarmpaBneHHOCTB

«YrnpagijieHHe 1 HHPOPMATHKA B TEXHHYECKUX CHCTEMAX)
(mpouiib) MOATOTOBKU

(HauMeHOBaHHe NPOGUIsA MOATOTOBKH)

Ksanudukamms

BBIITYCKHHKA O0akajaaBp
dopma 00ydeHHs O4YHAasi, 3204HasA
"o Havana oOy4yeHus 2025

Yebokcapsr, 2025



Pabouas nporpamma JIUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @epnepanbHBIl  TOCYApCTBEHHBI  00pa30BaTENbHBIA  CTAHAAPT  BBHICIIETO
oOpa3zoBanus - OakajliaBpuarT 110 HampasieHuio moarotoBku 27.03.04 — YmpaBnenue B
TEXHUYECKUX CHUCTEMaX, YTBEPXKACHHBIA IMpUKa30oM MuUHUCTEPCTBA HAyKW M BBICIIErO
obpazoBanust Poccuiickoii ®@enepanuun Ne 871 or 31 wmrwona 2020 roja,
3apeructpupoBanHblii B Muntocte 26 asrycra 2020 roma, per. Homep 59489 (nmanee —
dI'0OC BO).

- y4eOHbIM IUIAaHOM (OYHOW, 3a04HOW (GopM OOydYeHHUs]) IO HaNpPaBICHUIO
noarotoBku 27.03.04 «YnpasneHue B TEXHUUECKUX CUCTEMAX).

ABtop Tory3oB Cepreit ANEKCaHIPOBUY, CTAPIIMK NIpenojaBareib Kadeapbl
NudopmanmoHHble TEXHOJOTMU U CUCTEMbI YIIPABICHUS

(vkazamo QHO, yuenyro cmenens, yyenoe 36anue il O0IHCHOCHYb)

[Iporpamma onobpena Ha 3aceganuu kadenpsl MHPOpMalMOHHBIE TEXHOJIOTHU U
cucteMbl yrpasieHus (mpotokos Ne 8 ot 12.04.2025 r.).



1. IlepeyeHbr MJIAHMPYEMBIX Pe3yJabTATOB OOY4YeHUS] 1O JUCUHUILINHE,
COOTHECEHHBIX ¢ IJIAHUPYEMBIMM Ppe3yJbTaTaMHU OCBOEHHSI 00pa3oBaTeJbHOI
nporpammbl (Llesin ocBOeHMs AU CHMIIJINHBI)

1.1. IJensimu OCBOEHUS TUCIUIUIMHBI «MHUKpPOTIPOIICCCOPHBIE YCTPOMCTBA CUCTEM
YIPAaBICHUS» SBISIOTCA: HW3YYCHHE COCTOSHHUS COBPEMEHHOW MHUKPOIPOIIECCOPHOMN
TEXHUKHM W TEHICHIMI €€ pa3BUTHs, MaTEeMaTHYECCKHX OCHOB (DYHKIIMOHHUPOBAHUS
U(PPOBOH BBIYUCIUTEILHON TEXHUKH, apXUTEKTYP U CUCTEM KOMaH MUKPOITPOIIECCOPOB
U MHKPOKOHTPOJUICPOB; IPHUEMOB HX IMPOTPAMMHUPOBAHUSA; CIIOCOOOB COMPSIKECHUS
KOMIIOHEHTOB MHKPOITPOILIECCOPHOM CUCTEMBI.

3amayaMy  OCBOCHHS JHUCHHUIUIMHBI «MHUKpPOIPOIECCOPHBIE YCTPOMCTBA CHCTEM
yIpaBJICHUS» SBISIOTCS: OCBOCHHE OCHOBHBIX TIOHSATHH M METOJOB COBPEMCHHOIM
MHPOPMATUKH; H3YYCHHE TEXHUYECKUX M MPOTPaMMHBIX CPEACTB  peallu3alluu
MH(QOPMAIIMOHHBIX MPOIECCOB; OCBOCHHUE IPHEMOB HCIOJIb30BAHUS COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHH B KAauyeCTBE MHCTPYMEHTAa PEIICHHUsS MPUKIAJHBIX 3a7ad B
npodeccHoHanbHOM NeITeTbHOCTH.

1.2. Obnactu podecCuOHABHON AesTeNbHOCTH U(WiH) cepbl TpodecCHoHaTEHON
JESITETHHOCTH, B KOTOPBIX BBITYCKHWKH, OCBOMBIIKE MPOTPaMMy, MOTYT OCYIIECTBIISTH
po¢eCCUOHATIBHYIO JIeATETHHOCTH:

40 Cxeosuvie 6udvl NpoGeccuoHaANbHOU O0essMelIbHOCMU 8 NPOMbIULIEHHOCU (8
cghepax:  obecneuenusi  GbINYCKA  (NOCMABKU)  NPOOYKYUU,  COOMBEMCMEYIoulel
MpeboBaAHUAM HOPMAMUBHBIX OOKYMEHMO8 U MEeXHUYECKUX VCI08UL, MempPOoN0SULecKo20
obecneuenusi paspabomKu, NPoOU3BOOCMSEA, UCHLIMAHULL U IKCHIYaAMayuu NpoOVKYuU,
uccne0o8anusl, paspabomxu u IKCHIYAMAyuu Cpeocms u cucmem asmomMamusayuu u
VAPAGNeHUs PA3IUYHO20 HA3HAYEHUS, NOBbIUEHUS IPPeKMuUeHOCMU NpPOU3800CmEd
NPOOYKYUU ¢  ONMUMATLHBIMU — MEXHUKO-DKOHOMUYECKUMU — NOKA3amensimu — nymem
NPpUMEHEeHUsl CPeOCME asMOMAmu3ayuu U MexaHu3ayuiL).

1.3. K OCHOBHBIM 3ajayaM H3y4YE€HUS AUCHUIUIMHBI OTHOCUTCS MOATOTOBKA
oOydJarormuxcsi K  BBINOJHEHHWIO  TPYAOBBIX  (YHKIIMA B COOTBETCTBUU  C
npodeCCUOHANIbHBIMU CTaHAAPTAMU:

Konu O060011eHHBIC TPYI0BbIE PYHKITUU TpynoBbie PyHKITMN
HaMMCHOBAHHUC YPOBCHb YPOBCHb
HpO(l)eCCI/IOHaJ'IBH KO HanMMCHOBAHHUEC KBaJ'II/I(l)I/IKaHI/II/I HauMCHOBAHHUC KoL (HO[[ypOBeHI))
Oro CTaHjaapra i KBam QUK
40.057 Cnenuanuct Bsox B [InanupoBanue
[M0aBTOMATU3UPOBAH neicTBUe MpeABapPUTEIIb
H bIM CHCTEMaM ACVII 5 HBIX B/02.
YIIpaBICHUS UCIIBITAaHUHN U 5 5
MaIlIMHOCTPOUTEbH B ONBITHOM
bIM IPEIPUATHEM AKCILUTyaTaluu
ACVII
5 TexHuuecko
e B/03.
o0CITy)XKHBaH 5
ne ACVYII




C Pa3pabotka

6 Omnpenenenue

C/01.

ACYII

LemecoobpazHocT
ABTOMATH3ALUH
TPOIIECCOB
VIIPaBJICHUS B
OpraHU3aIH

ACYII

Pa3paboTtka
HHPOPMAIIIOHHOTO
obecrieueHHst

6 ACVYII

C/02.6

PaspaboTka
3a/laHul Ha
MPOCKTUPOBAHUE
OPHUTHHAIBHBIX
KOMIIOHEHTOB
ACVYII

C/03.6

KonTtpons BBosia B
IEUCTBUE U
6 JKCIUTyaTaluu

C/04.6

ACVII

1.4. KomnereHuuu oOy4aromierocs,

dbopmupyembie B pe3yibTaTe OCBOCHHS

JIUCHUATUTAHBI
HaumenoBanue Kon u HanmmenoBanue Kon u HanmenoBanue | Ilepedenn miiaHmpyembIx
KaTeropum KOMIIeTeHI Uil HHIMKATOpa pe3yJbTaToB 00y4eHHs
(rpynmnsbr) AOCTHKEHUSA
KOMIeTeH Ui KOMIETeHIIHH
[1K-2 Pa3pabotka K 2.1 CrniocobeH | ma ypoene 3Hanuii:
MH(QOPMAIIHOHHOTO IIPOEKTUPOBATh - METOoIBl MW  CpeACTBa
obecneuenus ACYII UHPOPMAIHOHHYO pa3paboTKu JpaiiBepoB
MOJIeb JAHHBIX YCTPOMCTB, KOMIMISATOPOB,
ACVII, CUCTEMHBIX YTHJIUT;
CTaH/IapTU3ALIIO - Ha3HayYeHHe,
JOKyMEHTO000poTa U OpraHu3alMio, MPUHLUIBI
Pa3pabortka, XapaKTEPUCTUK (yHKIMOHUPOBaHMS,
OTJaJIKa, uHpopMaun MIOCJIEJOBATEIBLHOCTD "
MOIUpHUKAIHS U IIK 22  Moxer JTarnbl pa3paboTku
NoJIAepIKKa pa3pabaTbIBaTh WHCTPYMEHTAJIbHBIX
CUCTEMHOI'0 TEXHOJIOTUYECKHE CPEICTB
IPOrPaMMHOTO cXeMbl 00paboTKH MIPOrpaMMUPOBaHUS;
obecrieyeHus uH(popMaLuu 1O - CTaHIapTHI,
OTAEIbHBIM METOINYECKUE "
3anagam ACVYII HOPMAaTUBHBIE MaTepHUabl,
IIK 2.3 CriocobeH | ompenensronue
00BETUHSTH MIPOEKTUPOBAHUE "
MH(pOPMaLMOHHbIE pa3paboTKy npaiiBepos,
0a3pl TPU  CO3MaHUU | KOMITWJIATOPOB,
MHTETPUPOBAHHON 3arpy34MKOB, COOPIIMKOB,




ACVYII YTHUJIUT;

HA YPOBHE YMEHUIL:
-IIPUMEHSTH JpaiiBepbl
YCTPOMCTB, KOMIIUJISITOPOB,
3arpy34MKOB, COOPIITUKOB,
YTHUIINT;

-IIPUMEHATh COBPEMEHHBIE
WHCTPYMEHTaJIbHbIC
cpencTsa
MIPOrpaMMHUPOBAHUSL.

HA YPOBHE HABBIKOG:

- METOJIaMH M CpPeICTBaMH
pa3paboTKu JpaiiBepoB
YCTPOMCTB, KOMIIUJISTOPOB,
CUCTEMHBIX YTHIINT;

- METOJIaMU OpraHu3aluu
nporiecca pa3padoTKu
JpaiBEpOB YCTPOUCTB,
KOMITHJIATOPOB, CHCTEMHBIX
YTUJINT.

2. Mecto nucuuninibl B cTpykrype OITOII

Hucimmunaa  B1.JI(M).b.25  «MukponpolieccopHble  yCTpONCTBA  CUCTEM
YIOPaBICHUS» pealu3yercd B paMKax o0s3aTesnbHONM wact broka 1 «Jlucuuniansbl
(MoyJIs1)» MporpamMMbl OakajiaBpuara.

JluciuiuinHa npenogaercss o0ydaromuMesl 1Mo o4yHOM ¢dopMe 0o0ydeHuss — B 5-m
cemecTpe, 10 3a04HO0i opme — B 6-M cemecTpe.

JucuurmmHaa  «MUKpOIPOLECCOPHBIE YCTPOMCTBA CUCTEM YHIPABJICHUSD SABIISIETCS
¢duHaTEHBIM 3TarIoM (popmupoBanus kommereHwii [1K-2 B mporecce ocBoernst OITOIN.

Huconmuimaa  «MUEKpONIpOLEeCCOpHblE  YCTPOWCTBA ~ CUCTEM  YIPABICHUSD)
OCHOBBIBACTCSI Ha 3HAHUSX, YMEHHUSX M HaBBIKaX, MPHOOPETEHHBIX MpPH H3yUYECHUU
JUCUUIUIMH:  KOMIbIOTEpHass rpaduka TMpud  NPOEKTUPOBAHUH, KOMIIBIOTEPHOE
MOJENUPOBAHUE TTPOLIECCOB AIEKTPOIHEPTETUKHU.

®opMoOil TIPOMEKYTOYHOM aTTecTalli 3HAHUKA O00y4yaeMbIX IO O4YHOH (opme
oOydeHHsl SIBIIETCA DK3aMEeH B 5-M ceMecTpe, MO 3a04HOM (opme sKk3aMeH B 6-M
CeMecCTpe.




3. O0beM TUCHUIIIHHBI
ouyHas hopma 0OyUICHUS:

Buj yueOHoii paGoThl M0 AUCHUIINHE Bcero B 3.e. m yacax Cemectp 5
B yacax

Obmast TPy10EMKOCTD IHCIHILTHHDI 4 3.e. -144 ak.4yac 144 ak.yac
Konmaxmuasn paboma - Ayoumopuuvie 3anamus 65 65
Jlexuuu 32 32
Jlabopamopnvle 3ansamusi 32 32
CemuHnapwl, npakmuyeckue 3aHamusl - -
Koncynemauus 1 1
Camocmosmenvhas paboma 43 43
KypcoBas padora (KypcoBOii IPOEKT) - -
Bujt npomeskyTo4HOM aTTecTALNH Dxk3aMeH-36 yacoB | Dk3aMeH-36 4acos

3a04yHas popMa OOyUICHUS:

Buj yueOHoii paGoThl M0 JUCHUILINHE

Bcero B 3.e. 1 yacax

Cemectp 6
B Yacax

OO0mas TpyA0éMKOCTb 1M CHUITTHHBI

4 3.e. -144 ak.4yac

4 3.e. -144 ak.4yac

Konmaxmmuas paboma - Ayoumopnbsie 3anamus 17 17
Jlexuuu 8 8
Jlabopamopnuvle 3ansamusi 8 8
Cemunapwl, npakmuyeckue 3aHamusl - -
Koncynemauus 1 1
Camocmosmenvhas paboma 118 118

KypcoBas padora (KypcoBOii IPOEKT)

Bua npoMeskyToOYHOM aTTecTAlNM

DKx3ameH-9 gacoB

DKk3ameH- 9 gacos

4. Copep:xxaHue IMCHUIUVIMHBI, CTPYKTYPHPOBAHHOE MO TeMaMm (pa3aesiam)
AUCUMILTHHBI C YKa3aHUeM UX 00beMOB (B aKaJleMUYeCKHX 4acax) U BUA0B Y4eOHbIX

3aAHATUN
4.1. YyeOHO-TeMAaTHUYCCKUI MJIAH
Ounas ¢hopma 00ydICHHS

TpyroemkocTs B yacax
KonTaktHas padora — Koz
HanmMenoBanue TeM (pa3esion) AynutopHas pabora CaMOCTO HHJ;[HKaTop:i
AUCUHMILINHBI cemumaper | ATEIbHAS | JAOCTIKCHUM
na0opaTopH
JICKIUA IIpaKTHYECKHE pa60Ta KOMIICTCHIIUN
bIC 3aHATUA
3aHATHUA
Tema 1. [loHATHE IEKTPOHHOMN
crucTeMbl. MUKPOKOHTPOJUIEPHI U [K-2.1
MuKponpoueccopsl. [IpencraBnenue 4 - - 5 [1K-2.2
nH(pOpMaIUKU B MHKPOIIPOIIECCOPHON [1K-2.3
CHUCTEME.
Tema 2. Muxkpornpoueccopsl ¢ - K2 1
COKpAIIIEHHBIM U TIOJHBIM HaOOpOM ’
KOMI:le Crpykrypa P 4 i > 1K-2.2
A LIPYKTYP IK-2.3
MUKPOKOHTpOJLIEpA.




Tema 3. Tumbl TakKTUPOBAHUS

MHUKPOKOHTPOJIJIEPOB HK-2.1
POKOHTPOILIEPOB. 4 4 5 MK-2.2
[TopTel BBOAa-BeiBOJA. CTpyKTYypa U
[1K-2.3
(GyHKIIMOHATILHOE Ha3Ha4YeHHE
MOPTOB OOIIETO HA3HAYCHUS.
Tewma 4. DnexTponorpedieHue u -
PEXUMBI pabOTHI [K-2.1
MHUKPOKOHTPOJIIEpOB. OCHOBHBIE 4 4 5 [1K-2.2
(yHKIMM MOJTyJIS TaliMepa- [1IK-2.3
CUYETYHKA.
Tema 5. [IpepriBanus B -
IK-2.1
MUKpOKOHTpoJuiepax. CoObITUS U UX
00paboTKa B MUKPOKOHTpPOJIIIEpax 4 8 > 1K-2.2
' IK-2.3
Tewma 6. HTEpdEiichl, OCHOBHBIC -
o [1K-2.1
nonstusi. Uarepgeiic UART.
. . 4 8 5 [K-2.2
Untepdeiic SPI. Ilpsmoit goctym k [IK-2.3
namsta (DMA). )
Tema 7. IIpeoGpazoBatenu AL u - [K-2.1
HAIL ITocrosiHHBIE U ONIEpaTUBHbBIE 4 - 5 [1K-2.2
3allOMHHAIOINIME YCTPOMCTBA. I1IK-2.3
Tema 8. YcrpoiicTa BBOJIA U i MK-2.1
BBIBO a' I/IH(bE Maluu ’ 4 8 8 1K-2.2
A PMATUHH. MK-2.3
[K-2.1
Koncynpranun 1 - [1K-2.2
I1K-2.3
[1K-2.1
Kontpouib (3x3amen) - 36 [K-2.2
I1K-2.3
UTOro 65 79
3aounHas hopma o0yueHuUs
TpyaoeMKoOCTh B yacax
KonTakTHas pabora — Koz
HaunmenoBaHue TeM (pa3esoB) AyauTopHas paGoTa CaMOCTO I/IHL[I/H(aTopei
AUCHUIIJINHBI 6 CEMMHAPHI 1 arejabHad JOCTUXKCHUN
nexuun | TOOOPATOPH e THdeckue pabota | KOMIIETEHUHHU
bIC 3aHATHA TSR
Tema 1. [loHATHE 2IEKTPOHHON
CUCTEMBI. MUKPOKOHTPOJUIEPH] U I1K-2.1
MHUKporporeccopsl. [Ipencrasnenue 1 - - 10 I1K-2.2
nH(pOpMallK B MUKPOIIPOLIECCOPHOI I1K-2.3
CUCTEME.
Tema 2. MuKpOnpOLIECCOPHI € K-2.1
COKpAIIICHHBIM U TTOJTHBIM Ha00pOM 1 ) i 10 K-2.2
komana. CTpykrypa K-2.3

MHUKPOKOHTpOJIIEpA.




Tema 3. Tumbl TakTUPOBAHUS

MHUKPOKOHTPOJIJIEPOB HK-2.1
POKOHTPOILIEPOB. - 10 MK-2.2
[TopTel BBOAa-BeIBOAA. CTPYKTYpa U
[1K-2.3
(GyHKIIMOHATILHOE HazHauCHUE
MOPTOB OOIIETO HA3HAYCHUS.
Tewma 4. DnexTponorpedieHue u
PEXUMBI pabOTHI [K-2.1
MHUKPOKOHTPOJIIEpOB. OCHOBHBIE - 10 [1K-2.2
(yHKIMM MOJTyJIS TaliMepa- [1IK-2.3
CUYETYHKA.
Tema 5. [IpepriBanus B
IK-2.1
MUKpOKOHTpoJuiepax. CoObITUS U UX
6036 4 20 [K-2.2
00paboTKa B MUKPOKOHTpPOJLIEpax. K- 3
Tema 6. HTepdeiicl, OCHOBHBIE
o [1K-2.1
nonstusi. Uarepgeiic UART.
. . - 20 [K-2.2
Untepdeiic SPI. Ilpsmoit goctym k [IK-2.3
namsta (DMA). )
Tema 7. IlpeoGpa3zoBatenu AL u I1K-2.1
HAIL ITocrosiHHBIE U ONIEpaTUBHbBIE - 18 [1K-2.2
3allOMHHAIOINIME YCTPOMCTBA. I1IK-2.3
T QY . IK-2.1
ema 8. c('lr)pOHCTBa BBOJIA U 4 20 K-2.2
BbIBOJIa HH(OpMAIUH. K- 3
[K-2.1
Koncynpranun 1 - [1K-2.2
I1K-2.3
[1K-2.1
Kontpouib (3x3amen) - 9 [K-2.2
I1K-2.3
HUTOI1O 17 127




4.2. Conep:kaHue JUCUUIINHBI

Tema 1. IloHsaTHE 2JIEKTPOHHOM CHCTEMBI

MUKPOKOHTPOJIIIEPE! 1 MUKPOIIPOLIECCOPHL.

[IpeacraBnenrie HHPOPMaLIUKA B MUKPOIIPOLIECCOPHOU CHCTEME.

Tema 2. Mukponpoueccopsl ¢ COKpalleHHbIM M IOJHbIM HAa00pOM KOMaH/|

Crpykrypa MHKpOKOHTpoJuiepa. McTropusi pa3BUTHS apXUTEKTYp MHUKPOIPOIECCOPOB.
[IpousBoautenn MuKponpoueccopoB. IlpuMepbl TpPUMEHEHHS MHUKPOIPOLECCOPOB B
SHEPIeTUKE.

Tema 3. Tunbl TAKTHPOBAHUSA MUKPOKOHTPOJJIEPOB.

Tunsl W OCOOCHHOCTH TI'€HEpaTOpOB, BIMSHME YacTOThl Ha  XapaKTEPUCTHKHU
MHUKPOIPOLIECCOPHBIX CUCTEM.

[Toptel BBOma-BbiBonma. CTpykTypa U (YHKUMOHAJIBbHOE Ha3HAUYEHHE IOPTOB OOIIEro
Ha3HAYCHUS.

Tema 4. DnexkTponorpedieHne U pe;KMMBbI pad0Thbl MUKPOKOHTPOJLIIEPOB

Ha3nauenne taiimepa. OcHOBHbIE (PYHKIIMM MOAYJIs TaiMepa-cuéruuka. OcOOEHHOCTH
IIPUMEHEHUSI TalMEpPOB CYETYMKOB B dHepreruke. Crnenuaiu3upoBaHHBIE TalMEPBHI,
CTOPOKEBOU TanMep.

Tema S. IIpepbIBaHNsl B MUKPOKOHTPOJLJIEpaX

Cnioco0Obl 0OMeHa JaHHBIMH B MUKPOIIPOIIECCOPHBIX cucTemax. CoObITHS U UX 00paboTKa B
MUKPOKOHTPOJUIEPAX.

Tema 6. UnTepdeiichl, OCHOBHbIE TOHATHUSA

[IporpammubIil cioco6 oOMeHa JaHHBIMU B MUKPOIIPOIIECCOPHBIX cucTteMax. MuTepdeiic
UART. Hnrepdeiic SPI. IIpamoii noctyn k namsita (DMA).

Tema 7. IlIpeoopa3zoBatesm AIIl u IAIL. IlocrosiHHbIe HW oOmNepaTHBHbIE
3allOMHHAIOLIHE YCTPOMCTBA.

[TpeoOpazoBanus ¢ poBhIX curHaaoB B aHanorossie (L{AIT).

[IpeoOpazoBanus aHanoOroBbix cUrHaioB B udpossie (ALIIT).

[TocTosiHHBIE 3aTTOMUHAIOIIUE YCTPOKCTBA.

OrnepaTrBHBIE 3aIIOMHUHAIOIINE YCTPOMCTBA.

Tema 8. YcerpoiicTBa BBOAA M BbIBOAA HH(pOPMAaLIUH.

Crpykrypa nepudepuitnoro ycrpoiicta. OyHKIIMU U CTPYKTYypa CUCTEMbI BBOIa-BbIBOJIA.

YcerpoiicTBa BBOJIa nH(DOpMauu. Y CTpOUCTBA BBIBOIa HH(POpMAITUH.

5. YueOHO-MeTOAMYECKOE 00ecTieueHre CaMOCTOATEIbHOH Pad0ThI CTYA€HTOB

CamocTtosTenpHas paboTa MPOBOAUTCS C IENIbIO: CHCTEMATU3AIMU U 3aKPETUICHHS
MOJIYYEHHBIX TCOPETHYECCKUX 3HAHUW W MPAKTHYSCKUX YMEHUH 0O0Yy4aroImmXxcs;
YIIIyOJICHUS. M PACIIUPEHUS TCOPETHUYCCKUX 3HAHUM CTYJACHTOB; (POPMHUPOBAHUS YMEHUI
UCIIOJIb30BaTh HOPMATHBHYIO, TPABOBYIO, CIPABOYHYIO JOKYMEHTAIMIO, yYEeOHYI0 U
CHEIUATBHYIO JUTEPATYPY; Pa3BUTHSA TO3HABATEIBHBIX CIIOCOOHOCTEH W aKTUBHOCTHU
0o0yyaromuxcsi: TBOPYECKOW HMHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH,
OpraHU30BaHHOCTH;, (POPMHUPOBAHUE CAMOCTOSITETLHOCTA MBIIUICHUS, CIOCOOHOCTEH K
CaMOpa3BUTHIO, COBEPIIIEHCTBOBAHUIO u CaMOOpPTraHU3alNHY; dbopmupoBaHus
po¢eCCUOHATILHBIX KOMITETCHITUMN; PA3BUTHUIO UCCIIEA0BATEILCKIUX YMEHUHN CTYICHTOB.



@®opMbl ¥ BHJIIBI CAMOCTOATENBHON pPabOThI CTYJEHTOB: YTEHUE OCHOBHOW H
JOTIOJIHUTEIIbHOW ~ JIUTEpaTypbl —  CAMOCTOSITENIbHOE HW3Y4YE€HHE Marepuajia 1o
PEKOMEHIyeMbIM JINTEPATyPHBIM HCTOYHHKAM; paboTa ¢ OMOJMOTEYHBIM KaTajorom,
CaMOCTOATENbHBIN  TOAOOpP HEoOXOIMMMOW  JUTepaTypel; paboTa €O  CIoBapem,
CIIPaBOYHUKOM; TTOMCK HEOOX0oauMou nHbopmaru B cetr MTHTEpHET; KOHCIIEKTHPOBAHUE
UCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHUE AHHOTAIMU K MPOYUTAHHBIM
JUTEpPaTypHbIM HCTOYHUKAM; COCTABJICHUE PEIEH3UM U OT3bIBOB HA MNPOYUTAHHBIN
MaTepuall; COCTaBleHUE o030pa MmyOnauKalui Mo Teme; cocTaBieHue Oubnuorpaduu
(Oubnuorpaguyeckoil KapTOTEKH); MOJATOTOBKAa K pa3audyHbIM (GopMaM TeKyuled u
OPOMEXKYTOUHOM aTrTecTalu (K TECTUPOBAHMIO, KypCOBOM paboTe, 3K3aMeHY);
CaMOCTOATENILHOE BBITIOJIHEHUE MPAKTUYECKUX 3aJlaHUU PENpOyKTUBHOTO THMNA (OTBETHI
Ha BOMPOCHI, 33/1a4H, TECTHI).

TexHonoruss OpraHu3aldd CamMOCTOSATEIbHON pabOoThl 00YyYarOUUXCS BKIIOYACT
UCIIOJIb30BaHUE  WH(MOPMAIMOHHBIX W MaTEPUAIbHO-TEXHHYECKHUX  PECypcoB
00pa30BaTEIBLHOIO YUPEKIACHUSA: OMOJMOTEKY C YHTaJbHBIM 3ajJI0M, KOMITBIOTEPHBIC
KJIACChl C BO3MOXXHOCTBIO paboTel B MuTepHer, aymuropum (KJIacchl) s
KOHCYJIbTAllMOHHOU JIEATEIbHOCTH.

Ilepen BbIMOTHEHUEM OOYYAOIIMMUCS BHEAYAUTOPHOM CAMOCTOSTENBHOM padOTHI
OpernoJaBaTeab MPOBOJUT KOHCYJIBTUPOBAHUE IO BBINOJIHEHUIO 3a/aHUsl, KOTOPBIU
BKJIFOYAET LIEJb 33JIaHUs, €0 COAEPKaHUs, CPOKHU BBINIOJHEHHUS, OPUEHTUPOBOYHBIA 00BEM
paboThl, OCHOBHBIE TpeOOBaHUSA K pe3yJbTaTaM palOThl, KPUTEpUU OLEHKU. Bo Bpems
BBINIOJIHEHUS OOYYalolMMUCS BHEAYyJUTOPHOM CaMOCTOSITENIbHOW paboThl HW  Mpu
HEOOXOJMMOCTH TMPENoJiaBaTelb MOXKET MPOBOAUTh WHJUBUIAYAIbHBIE W TPYIIIOBHIC
KOHCYJIbTAIINH.

KoHTponb camocTosiTenbHOM paboThl CTYACHTOB NPENyCMaTPUBAET: COOTHECEHUE
coJiepKaHUsi KOHTPOJISI C LENsIMU OO0y4YeHHs, OOBEKTUBHOCTb KOHTPOJIS; BaJIUJAHOCTH
KOHTpPOJISI (COOTBETCTBUE TMPEIBABISIEMBIX 3aJaHUM TOMY, YTO MPEANOJIAraeTcs
poBepuUTh); b depeHITnannuio KOHTPOIbHO-U3MEPUTEIHLHBIX MAaTEPUATIOB.

@DopMBI KOHTPOJISI CAMOCTOSITEIFHOM pabOThI: IPOCMOTP M MPOBEPKA BHITIOTHCHHUS
CaMOCTOATEIbHON paboThI IIPENOIaBATENEM; OpraHu3anus CaMOIPOBEPKH,
B3aMMOINIPOBEPKM BBIIIOJIHEHHOTO 3aJaHUsl B Tpynme; oOCyXIEeHHE pe3yJIbTaToB
BBINIOJITHEHHON pabOThl HAa 3aHATUHM; MPOBEACHHE NUCBMEHHOI'O OIPOCa; MPOBEJIECHUE
YCTHOTO OIpOCa; OpraHu3aluss M NpPOBEICHUE WHAMBUIYAIBHOIO COOECeI0BaHus;
OpraHu3alys U NpoBeAeHUe co0eceJOBaHus C TPYMIIION.

IlepeyeHb BONPOCOB, 0TBOJAMMBIX HA CAMOCTOSITE/IbHOE OCBOEHHE
AMCIHHUIUIAHBI, GOPMBbI BHEAYIUTOPHO CAMOCTOSITEJILHOI PadoThI

HaunmMmeHoBaHue TeM
(pa3ueJioB)
JUCIHUTIMHBI

Hepeqenb BOIIPOCOB, OTBOIUMBLIX HA CAMOCTOATEJIAbHOC
0CBOCHHUE

®opMbl BHEAYAUTOPHOM
CaMOCTOSTEIbLHOMN
padoThI

Tema 1. [TonsiTue
BJIEKTPOHHOU
CUCTEMBI.
MHUKPOKOHTPOJIEPHI U

1. ApxuTtekTypa u KiacCUPUKaAUs JIEKTPOHHBIX CUCTEM
e KiroueBble BOIIPOCHI:
o Yro  Takoe  BJIEKTpOHHAas cucrema?
OcHOBHbIE KOMIIOHEHTBI (raTumKwy,

PaGora ¢  KOHCIEKTOM
JIEKLIHH, y4eOHOI,
METOIMYICCKOM u
JOMOJHUTEIBHOMN
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MHUKPOIIPOLIECCOPHI. IIPOLIECCOPBI, UCIIOJHUTENIBHBIE YCTPONCTBA). | JIUTEPATYPOH.
[IpencraBnenue o Krnaccuduxanus CHUCTEM: aHanorossle, | [loaroroBka K aHanuzy
uHpopMaluu B uudpoBbIe, THOPUIHBIE. KOHKPETHON CUTYaluH.
MHKPOIIPOLIECCOPHOI o Ilpumeppl  TpuUMEHEHHUsA: OT  OBITOBOHU
CUCTEME. TEXHUKHU 10 IIPOMBIIIIEHHON
aBTOMAaTH3al1H.
e IIpakTnueckoe 3agaHue:
o Pazobparh CTpyKTYpy IPOCTOM AIEKTPOHHOU
CUCTEMBI (HallpuMep, YMHOTO TEPMOCTATA).
2. MukponpoIeccopbl: TPUHITUN padOThl U TPUMEHEHNE
e KiurouyeBbie BONpPOCHI:
o Ortnuuue MHKpOIpOLIECCOopa oT
MHUKPOKOHTpPOJUIEPA.
o Apxurektypa pon Heitmana u I'apBapackas
apXUTEKTYpa.
o Ilpumepsr mukpompoueccopo: Intel x86,
ARM Cortex.
e [IpakTuueckoe 3agaHue:
o CpaBHHUTB XapaKTepUCTUKHU
MukpornporeccopoB ans 1K 1 MoOUIbHBIX
YCTPOMCTB.
3. MUKPOKOHTPOJIEPHI: 0COOEHHOCTH "
IIPOrpaMMHUpPOBaHHE
e Kurouesbie BONpOCHI:
o Crpykrypa  Mukpokontpoiuiepa  (LIITY,
namste, nepudepus: ADC, UART, PWM).
o Ilomynspubsie cemeiictBa: AVR (Arduino),
STM32, PIC.
o OcHoBbl nporpammupoBanus Ha C/C++ s
MK (nmpumep: MUTaHHE CBETOIUOJIOM).
e IIpakTnueckoe 3agaHue:
o Hanucare npoctyro nporpammy migs MK ¢
HCII0JIb30BAHUEM cpensl pa3paboTku
(Arduino IDE, Keil, STM32CubelDE).
Tema 2. 1. Apxutektypsl MukporpoieccopoB: RISC vs CISC PaGora ¢  KOHCHEKTOM

Muxkpornpoueccopsl ¢
COKpAILlEHHBIM U
MOJIHBIM HaOOpOM
komaHJ. CTpyKTypa
MUKPOKOHTpPOJUIEPA.

KirroueBpie BOIpOCHI:

e Omnpenenenne RISC (Reduced Instruction Set
Computer) u CISC (Complex Instruction Set
Computer):

o OcobeHHOCTH KOMaHHBIX HA0OPOB
(KomM4ecTBO MHCTPYKIUH, ITTUHA KO/,
TaKTOBAas 4acTOTa).

o IIpumeps! nporeccopoB: ARM (RISC) vs
Intel x86 (CISC).

e (CpaBHeHHE NTPOU3BOAUTEIBHOCTH:

o OneprospdexruBHocTh RISC-apxurekryp.

o CoBMecCTUMOCTb M ONTUMHU3ALUS 110/ 3341
(CISC pmnsa ITK, RISC nnst MOOMITBHBIX
YCTPOMCTB).

e IIpakTnueckoe 3agaHue:

o CpaBHHTB ABa Iporieccopa (Harpumep,
ARM Cortex-M u Intel 8051) mo

JIeKIUH, y4eOHOMH,
METOINYSCKOMN u
JIOTIOTHUTEIIEHOM
JIUTEPATypoOil.

ITonrotoBka K  aHamu3y
KOHKPETHOM CHUTYallHH.
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KpUTEPUSIM: TAKTOBAs 4acTOTA,
sHepronoTpedaeHue, 001acTh IPUMEHEHUS.
Pecypcsr:
e Kuwura: «KomnbsrorepHas apxutekrypa» — /1.
ITarrepcon, [Ix. XeHneccu.
e Crarps: «RISC vs CISC: paznuuusi 1 npuMepb»
(Habr).
2. CTpyKTypa MUKPOKOHTPOJJIEPA U €70 KOMIIOHEHTHI
KitoueBbie BONpOCHI:
e OcHoBnble 650Kku MK:
o Snpo (CPU), namsts (Flash, RAM),
nepudepus (GPIO, ADC, UART, SPI, 12C).
o TakToBas CHUHXpOHU3ALHUS
(BHYTpECHHHE/BHEIITHUE TEHEPATOPHI).
e IIpumeps! nonynspusix MK:
o AVR (Arduino), STM32, PIC.
e IlpakTnueckoe 3agaHue:
o UM3zyuuts datasheet MukpokoHTposIEpa
(narmpumep, ATmega328P), BbIIETUTD
KJIFOUEeBbI€ MapameTphl (00beM MaMsTH, KO-
Bo GPIO, aHanoroBbie BXOIbI).
3. [IporpaMMupoOBaHrE€ MUKPOKOHTPOJIJIEPOB: OT PETHCTPOB
no HAL
KirroueBpie BOIpPOCHI:
e YpOBHU IpOrpaMMUPOBAHUS:
o Pabota ¢ peructpamu HanpsiMyto (Ha sI3bIKE
O).
o MHcnonb3oBanue 6ubmuorex (HAL —
Hardware Abstraction Layer).
e [Ipumep kopa:
o Hactpoiika GPIO ana muranus
CBETOJIMOJIOM (PErUCTPOBBIN MOJIXOM VS
HAL).
e IIpakTnueckoe 3agaHue:
o Hanucate nporpammy s U3BMEpEHUs
TEMITepaTyphl C TOMOIIBIO JATYHKA
DS18B20 u BeIBOIa JaHHBIX HA OUCILIEH
(ucnonb3yst STM32CubelDE).
Pecypcsr:
e PykoBonctBo: «STM32 1151 HAUMHAIOITUX)
e Kypc: «IIporpammupoBanue MK Ha Cy» (Stepik).

Tema 3. Turmsr
TaKTUPOBAHUS
MHUKPOKOHTPOJIIICPOB.
[TopTe! BBOJA-
BbIBOZIa. CTpyKTYypa u
(byHKIHOHATIBHOE
Ha3HA4YCHWE TIOPTOB
0011Iero Ha3HAYCHUS.

Tunsl TAKTUPOBAHUS MUKPOKOHTPOJLIIEPOB.
1. OCHOBHBIE THIIBI T€HEPATOPOB:
o Bnyrpennunii RC-reneparop.
o DBnHemHuii KBapueEBbI T€HEPATOP.
o PLL — ¢azoBas aBTONOACTpOIKA YaCTOTHI.
2. BwI6op renepaTopa u ero BIUSHHE HA CTAOMIBHOCTD
CUCTEMBL. Paccmotpute  mpeumyinectBa @ H
HEJ0CTaTKU Ka)KI0ro TUIA reHepaTopa,
O0COOCHHOCTH HACTPONKH B pa3iMYHBbIX CEMEWCTBax
MK.
3. Hcnonb3oBaHue HECKOJIBKMX HMCTOYHUKOB

PaGora ¢  koHcmekTOM

JICKLIHA, y4eOHOI,
METOINUECKON "
JOMOJIHUTEIbHOM
JUTEPaTypoil.

IlogroroBka K  aHamusy
KOHKPETHOMU CUTYal1H.
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TaKTUPOBAaHUA OAHOBpeMeHHO. Kak mepexirodarscs
MEX/Jy HCTOYHUKAMU TAaKTHUPOBAHHS M 3a4eM 3TO
nenaercs?

4. OcoOEHHOCTH CHMHXPOHHU3AIMH SApa MPOIEccopa H
nepuepuiiHbIX  YCTPOWCTB. BaxHO TOHHMMATH
paboty CUCTEMHBIX IIVH, 3aJIepiKeK
pacnpocTpaHeHHsI CUTHAJIOB M OPTaHU3aIluK pabOThI
KOHTPOJJIEPOB MaMSTH.

[TopTsl BBOJIA/BRIBOAA:
1. Pexxumbl pabOThI TOPTOB:
o Pexum mudpoBoro BXxoaa/Bpxoaa.
o AnbpTepHaTUBHas (yHKIMOHATIBHOCTD
(UART, SPI, I*C).
o Amnanorossie Bxojasl (ADC).

2. Hactpoiika nopra Ha 4T€HHME M 3amuCh. M3yuute
perucTpbl  yOpaBlIEHHUST  COCTOSHHEM  BBIBOJA,
PEXKUMBI MOATSIKKH u 3aIIUTHI oT
ANEKTPOCTATUYECKOTO paspsja.

3. Ilpumepsl peanu3aluy NPOCTHIX CXEM MOAKIOYECHHUS
BHEUIHMX KOMIOHEHTOB: [lojkitoueHne KHOIOK,
CBETOJINO/I0B, IaTYMKOB TEMIIEPATYPHI, JUCIIIIEEB.

4. OO6paboTka mpeprIBaHUN IO U3MEHEHUIO COCTOSHUS
BbIBOJIOB. PaboTa ¢ BHEIIHUMM TNpEpHIBAHUAMHU U
yIpaBlieHUE MIPUOPUTETHOCTHIO 00paboTku
COOBITHIA.

Tewma 4.
DnekTponoTpedieHne
U pEXUMBI pabOTHI
MUKPOKOHTPOJIIIEPOB.
OcHOBHBIE PYHKLIUU
MOJTyJIsl TaMepa-
CY€TUHKA.

1. Pexxumbl sHEpTONOTPEOICHUS MUKPOKOHTPOJIIIEPOB
KitoueBbie acriekThI:
e OcHOBHBIE PEKUMBI PaOOTHI:
o AxtuBHbii pexuM (CPU paboraer Ha
MTOJTHOW YacToTe).
o Pexum noHmxeHHOro
snepromnoTpedaenus (Sleep, Idle, Standby,
Power-Down).
o Pexwum rimy6okoro cHa (Deep Sleep, Stop
Mode) ¢ oTkmoueHreM nepudepuu.
e VmpapneHue pexxumMamu:
o Hacrpoiika yepe3 peructpsl ynpaBieHus
nutanueMm (Power Management Unit, PMU).
o MHcnonb3oBaHue mpepbIBaHUMA sl BBIXOA U3
cua (Wake-up sources).
e [IIpumepsr:
o Pexumsl sneprocoepexenns B STM32 (Run,
Sleep, Stop, Standby).
o Hactpolika cHa B MukpokonTposuiepax AVR
(ATmega328P).
[IpakTrueckoe 3a1aHue:
e Hanucats nporpammy ains nepesoga MK B pexum
CHa ¢ IPOOYKACHUEM T10 TaliMepy WM BHEIITHEMY
MIPEePHIBAaHUIO.

2. @akTopHbI, BIUAIONIME HA SHEPronoTpedIeHue
Ki1roueBrlie acTiekThI:

Pabora ¢  KOHCIEKTOM

JICKIIHH, y4eOHOI,
METOIUYECKON u
JOTIOJIHUTEIIHLHOM
JUTEpaTypoil.

[ToaroroBka k aHanusy
KOHKPETHOM CUTYalHH.
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e TakroBas yacrora:
o 3aBHCHMOCTb MOTPEOJICHUS OT YaCTOThI
(;TuHeliHas/KBagpaTUYHAs ).
o JIMHaMU4YeCKOe U3MEHEHHE YaCTOThI
(Dynamic Voltage and Frequency Scaling,
DVES).
e Ilepudepuiinbie Moaynu:
o OTkiroueHre HEenCIonb3yeMoi nepudepun
(ADC, UART, SPI).
o Hactpotika GPIO B sneprosdpexTuBHbIN
pexxum (High-Z, Pull-up/down).
e HanpsbxkeHue nuTaHus:
o Pabota npu NOHMKEHHOM HANPSHKCHUU
(Low-voltage operation).
o Hcnonb3oBaHue peryisiTopoB HaNpsKEHUs
(LDO, DC-DC).
[IpakTHyeckoe 3a1aHue:
e Uzmeputh Tok notpebdiienuss MK B pa3Hbix
peKUMax ¢ MOMOIIbIO MYJIETUMETPA WIH
aHaJIM3aTOPa MOIIIHOCTH.

Tema 5. IIpepriBanus
B
MUKPOKOHTPOJUIEpaX.
CoObITHs B KX
o0paboTka B
MUKpPOKOHTPOJUIEpax.

1. ITpunnun padotel npepsiBanuii B MK
KittoueBbie aclieKThI:
e Tumnsl npepbIBaHUN:
o BHemHue (0T KHOTOK, TaTYNKOB)
o Bnytpennue (taitmepsr, ADC, UART)
o AnmnmapaTHble VS IPOTrpaMMHBIE
e Bexrop npepsiBaHui:
o Tabnuia BeKTOpOB MpEephIBAHUIMA
o IlpuopuTeTsl U BIOXEHHOCTh
e Peructpsl ynpaBieHuU:
o Pa3zpemenue npepriBanuii (IE)
o ®umaru npepriBanuii (IF)
2. O6paboTuuKy NpepbIBaHUN
KirroueBpie acnexTsr:
e CrpykTypa ob6paboTumka:
o CoxpaHeHHE KOHTEKCTa
o MuHumanbHOE BpeMsl BBIITOJIHEHUS
o 3amper BIOXKEHHBIX MpepbIBaHUN
e TunuuHble OMIMOKHU:
o JnurenpHble 00pabOTYUKHU
o Iloreps maHHBIX
o Jlpebesr KOHTaKTOB
IIpakTuka:

e Hammcanume o6pabotunka mms UART (mpuem

JTAHHBIX )
o Peammzanus antuapedesra 1yisi KHOIKH
3. CoOBITUIHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHHE
KimroueBbIe acieKTHI:
e KoHeuHBIC aBTOMATHI:
o Ilepexon Mexay COCTOSTHUSIMU
o O6paboTka coOBITHI
e Quepenn COOBITHIA:

PaGora ¢  KOHcCHEKTOM

JICKIIHH, y4eOHOH,
METOIUYCCKOM u
NOIOJHUTEILHOMU
JIUTEPaTypoil.

[ToaroroBka K aHanuzy
KOHKPETHOU CUTYaluH.
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o Komnbuessie 6ydepst
o IlpuopureTHas o6paboTKa

e RTOS:
o Cemadopsr
o QOuepenu coobieHU

[IpakTuka:
e Peanm3anus mpocToro IIaHUPOBIIKKA 33124
e Co3ganue cucrteMbl O0OpabOTKHM  COOBITUH  OT

Taiimepa
Tewma 6. 1. Unarepdeiic UART (Universal Asynchronous Receiver- | PaGotra ¢ koHCnekToM
Wutepodeiicsl, Transmitter) JEKLUH, y4eOHOii,
OCHOBHBIE MTOHSATHS. o OCHOBBI MOCIENOBATENBHOW CBSI3U: MPHUHIMIBI | METOJUYECKON u
Wntepodeiic UART. paboThl ACHHXPOHHOW Nepeaayy JaHHBIX, CTPYKTYpa | JONOTHUTEIBHOM
Wnrepdetic SPI. KaJpa, CTapTOBBIE M CTOIMOBBIC OWTHI, KOHTPOJIb | JIUTEPATYpPOH.

IIpsiMont moctyn K
namsata (DMA).

YETHOCTH.

o ®Dopmatsl KaJIpoOB U CKOPOCTh Nepeadn: pa3IuuHbIe

¢dopmaTbl KaJApUpOBaHMSA, HACTPOWKA CKOPOCTH
obmena (baud rate), BBIOOp pekuma mepeiay.

o Peructppl kKoHpUrypanmmu €M KOHTPOJS OLIMOOK:
U3y4YEHHUE YIPABISAIOMIMX PErMCTPOB U MEXAHU3MOB
oOHapyxkeHHs OImMO0K (OmMOKa YeTHOCTH, OIIHNOKA
dbopmara xaapa).

o IIpaktnyeckoe IpUMEHEHHUE:! pUMEPHI
ucnonp3zoBaunuas UART mit oOmeHa [JaHHBIMU
MEXJy YCTpoiicTBaMu, paboTa ¢ TEpMUHAJIAMH U
KOHCOJIBIO.

2. Untepdoeiic SPI (Serial Peripheral Interface)

o ApXUTEKTypa IIMHBL TPEX-IPOBOJHAS apXUTEKTypa
(SCLK, MOSI, MISO), pons BbIOOpa BEAOMOTO
yctporictBa (CS).

o Moxgenn B3aHUMOJCUCTBUS MAacTEP—BEAOMBII:
paznuuus MEX Y HOJHOAYIUIEKCHBIM u
10JIy 1Y IUIEKCHBIM 00MEHOM, KOH(UTyparus
pexumoB cuaxponusanuu (CPOL, CPHA).

o [Ilepemaua OonBIIUX OOBEMOB JAHHBIX: METOJIBI
TTOBBITIICHUS MPOU3BOIUTEIILHOCTH oOMeHa,
OpraHu3aIys HUKIMYECKOH nepeaayu.

o Peammzanmmst anmapaTHOTO YpOBHS: TOHMMAaHHWE
CTPYKTYpPbI PETHCTPOB KOH(MUTYPALUU U PETUCTPOB
Oydepuzanuu 1aHHBIX.

o Ilpumenenne SPI: cBsa3p ¢ ceHcopamu, KK-
nucriesimu, FLASH-mamsteio u SD-kaptamu.

3. Ilpsmoii noctyn k mamsaru (Direct Memory Access,
DMA)

o Ilpunmun  paborst DMA: cxema  ob6xona
[EHTPAILHOTO TpoIleccopa TP Teperadye JaHHBIX,
peuMylecTBo mapaiensbHoi pabotst CPU wm
KoHTposiepa DMA.

o MexaHu3M ajpecaluu U Nepefayd AAHHBIX: THUIIbI
anpecoB ((UKCUpPOBaHHBIM, WHKPEMEHTUPYEMBIH,
JIeKPEMEHTUPYEMBIN), BUJIbI TpaH3aKIUH
(6510KOBBIH, OJTHOCJIIOBHBIN).

[ToxroroBka k aHanusy
KOHKPETHOW CUTYalHH.
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o Opranmzamuss kaHana DMA: uHMIManu3anus
KaHaJIOB, paclpefielieHue pecypcoB, UCIOJIb30BaHNE
MIPOMEXKYTOYHEIX 0y(]epoB.

o KoHTpons  menmoctHocTM — JaHHBIX:  [POBEpKa
3aBepIleHUs ornepanuii, 00paboTKa MpepbIBaHUI OT
DMA-koHTpOIEpa.

o OnTuMu3anus MPOU3BOAUTEIBHOCTH: MUHUMHU3AIUS
HaKJIAJHBIX pacxXxoJOB, CHW)XEHHME Harpy3ku Ha
ITPOLIECCOP.

Tema 7.
[IpeobpazoBarenu
AILIT u LTATL.
[TocTostHHBIE 1
OIICPAaTUBHBIC
3alOMUHAIOIIHEe
YCTPOWCTBA.

1. OcHOBBI T€OpHUH NMPEOOPA30BAHUS CUTHAJIA:

o IlonsaTHe aHaNOTrOBOrO ¥ NU(POBOTO CUTHAJIOB.

o BaxHOCTh KBaHTOBaHMS U JUCKPETU3ALINH.

o yms! 1 morpemHoCcTH MpeoOpa3oBaHusl.

2. Ipunanumn padotsr ALIIT:

o OcHoBHble apxutekTypsl ALIL: mocnenoBarenbHOE
npuommkenne (Successive Approximation ADC),
nenpra-curma-monyisinus  (Delta-Sigma  ADC),
¢bmur-ALIT (Flash ADC).

o Cxopocth  mpeoOpa3oBaHUS,
NTUHAMUYECKUN THUAIIa30H.

paspelieHue |

o lIpenu3noHHBIE  XAPAKTEPUCTUKU:  JIMHEWHOCTb,
WHTETpaJibHasi HEJIIMHEWHOCTh, auddepeHnnanbpaas
HEJIMHEMHOCT.

3. Apxurextypsi LIAIL:
o llapamnenbHbli PE3UCTOPHBIN JEeIuTenb

Hanpspkenus (R-2R Ladder DAC).

o llocinenoBarenbHbIN U po-aHaTOTOBBIN
npeobpazosarens (Binary Weighted DAC).

o Curma-gensra MmoxynsaTop (Sigma-Delta DAC).

o IlpuMeHeHHE 1IyMONOAABISAIOMMUX (QUIBTPOB.

PaGota ¢  KOHCIIEKTOM
JICKIIHA, y4eOHOIH,
METOINYECKON u
JOTIOJIHUTEIILHOM
JUTEpaTypoil.
I[lonroroBka Kk  aHamuzy
KOHKPETHOW CUTYalHH.

Tema 8. YcrpoiicTBa
BBOJIa ¥ BBIBOJIA
uHpOpMaLnH.

1. OGmue moHsTHS:
o Yrto Takoe yCTpOWCTBO BBOJIa U BHIBOJA.
o OTnuuus CHHXPOHHBIX W ACHHXPOHHBIX METOOB
nepenayu JaHHBIX.
o AnmnmapaTHble U IPOTPAMMHBIC CPEICTBA MOAIEPKKH
BBOJIa U BBIBOJIA.
2. Knaccu¢ukanus ycTpoicTB BBOJIa M BHIBOJIA!
o Pazgenenme mo  TuUmy — mepemaud  JaHHBIX
(mapannenbHbBIE U MOCIeI0BaTEIbHBIE HHTEP(EICHI).

o [I'pynmupoBka 1o  Ha3HadeHWIO  (yCTpOMCTBa
0TOOpaXKEeHHUS, BBOJ TAHHBIX, XpaHeHue
nHpopManun).

3. UHTepdeiichl 1 IPOTOKOJIBI:
o RS-232, USB, I*C, SPI, CAN — onucanue

MPUHIIUIIOB Pa0OTHI U 00JIACTH TPUMEHEHHUS.
o FEthernet, Wi-Fi, Bluetooth — cneuuduxka
6€eCIIpOBOIHBIX MPOTOKOJIOB.
4. OneparuBHbIC 3antoMUHaromue ycrporctaa (O3VY):
o Tunsl oneparuBHoit mnamaru (DRAM, SRAM,
DDR).
o Meronbl noctymna u 0OpaIeHust K TaHHBIM.
5. IlocrosHABIC 3anmoMmuHaromue ycrporcrsa (I13Y):

PaGora ¢  KOHCIEKTOM
JIEKIIHH, y4eOHOH,
METOIUYCCKOM u
OIOJHUTEILHOMN
JIUTEPATypoil.

[ToaroroBka k aHanu3zy
KOHKPETHOU CUTYal1H.
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o

o

o

o

o

6. BBoa nadopmanmu:

7. BeiBon nnopmauu:

Omu-namats, EEPROM, NVRAM — paznuuus u
00J1aCTh IPUMEHEHUS.
MexaHu3MBbI 3alUCH ¥ CTUPAHUS TAHHBIX.

JlaTuuku (TeMIepaTrypHbIE, CBETOYYBCTBUTEIbLHBIE,
aKCeJIEPOMETPHI): MPUHIIUI PAOOTHI U UHTETPALHS C
MHUKPOTPOIIECCOPHBIMU CHCTEMAaMHU.

KnaBuatyphbl, MBI, CEHCOPHBIC ITAHEIN: OCHOBHBIE
TEXHOJIOTHU U CHOCO6LI HUHTCTrpalu.

Wnnukatopuele  ycrpoiictBa (LED-unauxaTtopsl,
cemucermMeHnTHble HHAUKaTOpbl, OLED-nucmen).
I'padmyeckue sKkpaHbl U BHICOKAPTHI: MOIICPIKKA

rpaduKy 1 H300paKCHHUH.

Ikajaa oneHNBaHUA

[IIkama onenmnBanus

Kpurepun onieHuBaHus

«OTn4HO» OOyuaromuiics r1yOOKO M COAEP)KATEIbHO PACKPBIBAET TEMY
CaMOCTOATENbHON paboThl, HE JOMYCTUB OIMOOK. OTBET HOCUT
PA3BEPHYTHIN ¥ UCUEPIBIBAIOIIMN XapaKTEP

«Xopomo» OOyuaromuiics B LEJIOM PacKpbhIBA€T TEMY CaMOCTOSTEIbHON

pa6OTLI, OAHAKO OTBCT XOT:A Obl Ha OIMH M3 HHUX HC HOCHUT
Pa3BCPHYTOI'0 M HCUCPIILIBAIOIICT'O XapaKTCpa

«Y IOBIIETBOPUTEIBHO»

OOyuaromuiics B II€JIOM PAaCKPBIBAET TEMY CaMOCTOSTEIHHOU
paboTBl W JIOMYyCKaeT psJ HETOYHOCTeH, (parmMeHTapHO
PaCKpBIBAET COJIEPKAHUE TEOPETUUECKUX BOIPOCOB WIH HUX
PaCKpBIBAET COJIEPIKATENBHO, HO JIONYCKas 3HAYUTEIIbHBIE
HETOYHOCTH.

<<HCyI[OBJI€TBOpI/ITeJIBHO))

OOGyuaronuiics HE TeMOM

CaMOCTOSITeIIbHON paboThI

BJIAJIEET BbIOpaHHOM

6. OueHounble matepuaiabl ((POHI OLEHOYHBIX CPEACTB) Sl INPOBeIeHUS
TEKYILIero KOHTPOJS YCHEBAEMOCTH, NPOMEXKYTOYHON aTTecTAllMM 10 HTOram

OCBOCHHUA NUCHUIIJINHBI

6.1. IlacmopTt ¢oHAA OLIEHOUYHBIX CPEICTB

Ne | Kontponupyemsbie Kon n HaumenoBanue | Mnaukarop HaumenoBanue
paszensl (TeMbl) KOMIIETEHIIUU JOCTUKECHHUS OLICHOYHOI'O
JUCIUIIMHBI KOMIIETEHIINH CpeacTBa

1. | Ilonarue snekrponnon | 11K-2 Pazpabotka | I[IK 2.1 CnocoGen Omnpoc, noxnan
CUCTEMBI. MH(GOPMaLMOHHOTO MIPOEKTUPOBATH TECT,
Mukpokontpomiepsl 1 | obecriedenus ACYII | unpopmanmoHnyo BBITIOJTHEHHE
MHUKPOIIPOLIECCOPHI. MOJIETb TaHHBIX 71a0b0paTOPHBIX
[IpencraBnenue ACVII, pabot
uHbopMaluu B CTaHAAPTHU3ALUIO JK3aMEH
MHUKpPOIIPOLIECCOPHOI JIOKyMEHTO0000poTa U
CUCTEME. XapaKTEPUCTHUK

nHopmaIu
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[IK 2.2 Moxer
paspabaThiBaTh
TEXHOJIOTUIECKHE
CXeMBbI 00pabOTKH
uHpOpPMALIUU 110
OTJEJIbHBIM
3amauam ACVYII
I1K 2.3 CnocoGen
00BEIUHATD
nH(pOpMaAIMOHHBIE
0a3pl TPU CO3TaHUU
WHTETPUPOBAHHOMN
ACVII

Mukpomnpoiieccopsl ¢
COKpAIEHHBIM u
TTOJTHBIM HabopoM
KOMaH/. Crpyxkrypa
MHUKPOKOHTpPOJLIEpA.

ITK-2 Pa3zpabotka
UH(POPMALIMOHHOTO
obecrnieuenust ACYII

IIK 2.1 CnocoGen
MIPOEKTUPOBATH
HH(pOpPMAITMOHHYO
MOJIETb IaHHBIX
ACVII,
CTaHIapTH3AIUIO
JIOKyMEHTOO000pOTa 1
XapaKTePUCTHUK
nHpopmarun

[IK 2.2 Moxer
pa3pabaThiBaTh
TEXHOJIOTUYECKHE
CXeMbI 00pabOTKH
uHpOpPMALIUU 110
OTJEJIbHBIM
3agauam ACVYII
I1K 2.3 Cnocoben
00BETUHATD
nH(pOpMaAITMOHHBIE
0a3pl TpU CO3AaHUU
WHTErPUPOBAHHON
ACVII

Onpoc, noknasn
TECT,
BBITTOJIHEHHE
71a00paTOPHBIX
pabor
9K3aMeH

Turnbl TaKTUPOBAHUS
MUKPOKOHTPOJLIEPOB.
[TopTel BBOJA-BBIBOJIA.
CrpykTrypa u
(GyHKIIMOHATEHOE
Ha3HAYCHHE MOPTOB
o011ero Ha3HA4YEHUS.

ITK-2 Pa3zpabotka
UH(POPMALIMOHHOTO
obecrnieuenust ACYII

IIK 2.1 CnocoGen
MIPOEKTUPOBATH
WH(pOpPMAITMOHHYO
MOJIETh TAaHHBIX
ACVII,
CTaHIapTH3AIUIO
JIOKyMEHTOO000pOTa 1
XapaKTePUCTHUK
nHpopmarun

[IK 2.2 Moxer
pa3pabaThiBaTh
TEXHOJIOTUYECKHE
CXeMbI 00pabOTKH
uHpOpPMALIUU 110
OTJEJIbHBIM
3amauam ACVYII
I1K 2.3 Cniocoben

Onpoc, noknasn
TECT,
BBITIOJIHEHHUE
1a00paTOPHBIX
pabor
9K3aMEH
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00BETUHATD
nH(pOpMaITMOHHBIE
0a3pl TP CO3TaHUU
WHTETPUPOBAHHOMN
ACVII

DneKTponoTpedIeHue U
PEKUMBI pabOTHI
MUKPOKOHTPOJIIEPOB.
OcHoBHBIE (QYHKIIUU
MOJyJIsl TaiMepa-
CUETYHKA.

[TK-2 Pazpabotka
UH(POPMALIMOHHOTO
obecrnieuenuss ACVYII

[IK 2.1 CnocoGen
MIPOEKTUPOBATH
MH(pOPMAITMOHHYO
MOJIETTb JTAHHBIX
ACVII,
CTaH/IapTH3AIUIO
JIOKyMEHTOO000pOTa 1
XapaKTePUCTHUK
nHpopmarun

[IK 2.2 Moxer
paspabaThiBaTh
TEXHOJIOTUIECKHE
CXeMBbI 00pabOTKH
uHpOpPMALIUU TI0
OTJEJIbHBIM
3amauam ACVYII
I1K 2.3 CnocoGen
00BEIUHATD
nH(pOpMaAITMOHHBIE
0a3pl TpU CO3TaHUU
WHTETPUPOBAHHOMN
ACVII

Onpoc, nokias
TECT,
BBITIOJTHEHHE
71a00paTOPHBIX
pabor
IK3aMEH

[IpepriBanus B
MUKPOKOHTpPOJUIEpaXx.
CoObITHS 1 BX
o0OpaboTka B
MUKPOKOHTPOJIIEPAX.

ITK-2 Pa3zpaboTka
UH(POPMALIMOHHOTO
obecrnieuenust ACYII

IIK 2.1 CnocoGen
MPOEKTUPOBATH
WH(pOpPMAITMOHHYO
MOJIETb TAHHBIX
ACVII,
CTaHIapTH3AIUIO
JIOKyMEHTOO000pOTa 1
XapaKTePUCTHUK
nHpopmarun

[IK 2.2 Moxer
paspabaThiBaTh
TEXHOJIOTUIECKHE
CXeMBbI 00pabOTKH
uHpOPMALIUU 110
OTJEJbHBIM
3amauam ACVYII
I1K 2.3 CnocoGen
00BETUHATD
nH(pOpMaAITMOHHBIE
0a3pl TP CO3AaHUU
WHTETPUPOBAHHOMN
ACVII

Onpoc, nokasn
TECT,
BBITIOJIHEHHE
71a00paTOPHBIX
pabor
9K3aMeH

WuTepdeticsr,
OCHOBHBIC ITOHATHS.

Hutepdeiic UART.

ITK-2 Pa3zpabotka
UH(POPMALIMOHHOTO
obecrnieyenust ACYII

IIK 2.1 Criocoben
MIPOEKTUPOBATH
HHGOPMAITMOHHYIO

Onpoc, noknasn
TECT,
BBINTOJTHEHHUE
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Wntepodeiic SPI.
[Ipamoit  goctynm K
namsita (DMA).

MOJIETb TAaHHBIX
ACVII,
CTaHJapTU3ALHIO
JIOKyMEHTOO000pOTa 1
XapaKTePUCTHUK
nHpopmarun

[IK 2.2 Moxer
paspabaThiBaTh
TEXHOJIOTUYECKHE
CXeMbI 00pabOTKH
uHpOpPMALIUU 110
OTJEJbHBIM

3amauam ACVYII

I1K 2.3 Cnocoben
00BETUHATD
nH(pOpMaITMOHHBIE
0a3pl TpU CO3TaHUU
WHTErPUPOBAHHON
ACVII

1a00paTOPHBIX
pabor
IK3aMEH

[IpeobpazoBarenn AL
u LAIIL IlocTosiHHbie U
orepaTHUBHbBIE
3aIIOMUHAIOIIHE
YCTpOICTBA.

ITK-2 Pazpabotka
UH(POPMALIMOHHOTO
obecrnieuenust ACYII

IIK 2.1 CnocoGen
MPOEKTUPOBATH
WH(pOpPMAITMOHHYO
MOJIETh IAaHHBIX
ACVII,
CTaHIapTH3AIUIO
JIOKyMEHTOO000pOTa 1
XapaKTePUCTHUK
nHpopmarun

[IK 2.2 Moxer
pa3zpabaThiBaTh
TEXHOJIOTUYECKHE
CXeMbI 00pabOTKH
uHpOpPMALIUU 110
OTJICTbHBIM
3amauam ACVYII
I1K 2.3 CnocoGen
00BETUHSTH
nH(pOpPMaLlMOHHbIE
0a3pl TP CO3TaHUU
WHTETrPUPOBAHHON
ACYII

Onpoc, noknasn
TECT,
BBITIOJTHEHHE
1a00paTOPHBIX
pabor
9K3aMeH

VYcrpolicTBa BBOAA U
BBIBOJIa MH(GOPMAITUH.

ITK-2 Pazpabotka
UH(POPMALIMOHHOTO
obecrnieuenust ACYII

IIK 2.1 CnocoGen
MIPOEKTUPOBATH
HH(pOpPMAITMOHHYO
MOJ€JIb JaHHBIX
ACVII,
CTaHIapTH3AIUIO
JIOKyMEHTOO000pOTa 1
XapaKTePUCTHUK
nHpopmarun

[IK 2.2 Moxet
pa3pabaThIBaTh

Onpoc, nokasn
TECT,
BBITIOJTHEHHE
n1a00paTOPHBIX
pabor
9K3aMeH
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TEXHOJIOTHYECKHE
CXeMBbI 00pabOTKH
uHpOpPMALIUU 110
OTJEJIbHBIM

3amauam ACVYII

I1K 2.3 CnocoGen
00BEIUHATD
nH(pOpMaAITMOHHBIC
0a3pl TP CO3TaHUU
WHTETPUPOBAHHOMN
ACVII

Jdranbl GopmupoBanusi kKomnereHuui B mpouecce ocsoeHuss OIIOII mpsimo
CBA3aHbl C MECTOM JHUCIUIUIMH B oOpa3oBaTenbHOM mnporpamme. Kaxawlii srtamn
bopMHUpOBaHUS KOMIIETEHIIUU, XapaKTEPU3YETCsl ONpPECICHHBIMUA 3HAHUSIMH, YMEHUSIMU
U HaBBIKAaMU M (WJIM) OMBITOM NPO(ECCUOHATBLHON NeATeTbHOCTH, KOTOPhIE OLIEHUBAIOTCS
B IPOLECCE TEKYIIEro KOHTPOJA YCIEBAEMOCTH, IPOMEXKYTOUYHOW aTTECTAlUMU 110
JUCUUIUIUHE (MPAKTUKE) U B IIPOLIECCE UTOTOBOM aTTECTALNU.

Jucuunnuaa «MHUKpPOIIPOLECCOPHBIE YCTPOMCTBA CHUCTEM YHIPABICHUS» SBISIETCA
(bUHATBHBIM 3TANlOM KOMIUICKCA IUCIUIUINH, B XOJI€ M3YYCHHUS KOTOPBIX Y CTYJIEHTOB
dopmupytorcs kommnerenun [1K-2.

®opmupoBanua komnereHiuu [IK-2 HaumHaeTcs ¢ U3y4eHUS JTUCUUILIAHBI
«KommbrorepHasi Tpaduka TpU MPOEKTUPOBAHUNY, «KOMIIBIOTEPHOE MOJEIUPOBAHUE
MPOLECCOB ANEKTPOIHEPTETUKI.

Uroroas onenka cpopmupoBanHocTy kommneTeHui [1K-2 onpenensieTcss B mepuo
MOATOTOBKM M CIAa4W FOCYyAapCTBEHHOIO SK3aMEHa.

B npouecce u3ydyeHUs1 AMCUHMIUIMHBI, KOMIIETEHUMH TakKxke (POpMHUPYIOTCHA
MO3TAIHO.

OcHoBHbIMM dTanamMu  ¢GopmupoBanusi [IK-2 mnpu u3yyeHUH JUCUUILIIUHBI
«MHUKpOIPOLIECCOPHBIE YCTPOKWCTBA CUCTEM YHPABJICHUS» SIBJISETCS IOCIEA0BATEIBHOE
U3YYCHHUE COJIEPKATEIIbHO CBSI3aHHBIX MEX]y co00i TeM y4eOHbIX 3aHaATuid. M3yueHue
KOKJI0M TEeMbl TpeArnosiaraeT OBJIAJCHHE CTYACHTAMH HEOOXOIMMBIMHU JCCKPUITOPAMU
(COCTaBISIOMMMHI ) KOMIETSHITHH. J[71s1 o1ieHKH ypOBHS CHOPMHUPOBAHHOCTH KOMITETEHITUN
B MPOLIECCE HU3YUYEHUS] AUCHMUIUIMHBI MPEIYyCMOTPEHO MNPOBEICHUE TEKYIIEr0 KOHTPOJIS
yCIeBaeMOCTH MO0 TemaM (paszfenaM) AUCUUIUIMHBI U MPOMEKYTOUYHOM aTTECTallMH IO
JTUCIUIIJIMHE — SK3aMEH.

6.2. KonTpoJibHbIE 3aJaHUS U MATEPHUAJIbI, HEO0OXO0AUMBbIE /IJIsl OLEHKH 3HAHUM,
YMeHMii 1 HABBIKOB U (MJIH) ONBITA A€ATEJILHOCTH, XapPAKTEPU3YIOIIMX ITANBI
(popmMupoBaHUs KOMIIETEHIUIT B IIPoIecCe OCBOEHUS 00Pa30BaTeJIbHOI MPOrPAMMBI

6.2.1. KoHTpOoJIbHBIE BONPOCHI 110 TeMaM (pa3aejamM) sl OIpoca HAa 3aHATHAX

Tema (pazzaen) Bomnpocel

Tema 1. [Tonstue | [1K-2

ANEKTPOHHON  cucTeMsbl. | 1. [ToHSTHE 2IEKTPOHHON CUCTEMBI.

MUKpPOKOHTPOJIEPHI U | 2. MUKpPOKOHTPOJUIEPHl U MUKPOTIPOLIECCOPHI.
MHUKPOIPOLIECCOPHI. 3. Ilpeacraienue nHGOPMAITUN B MUKPOIIPOIIECCOPHON CUCTEME.
IIpencraBiaeHne

21



uHpopMauu B

MHKPOIPOIIECCOPHOI

CUCTEME.

Tema 2. | TIK-2

Muxkponporeccopsl ¢ | 1. CTpykTypa MUKPOKOHTpOJLIIEPA.

COKpAIIEHHBIM U MOJIHBIM | 2. MIcTOpHs pa3BUTHSI apXUTEKTYP MUKPOIPOLIECCOPOB.

Habopom komas[. | 3. [IponsBoauTenn MUKPOIPOLIECCOPOB.

Crpykrypa 4. [Ipumepbl NpUMEHEHHS] MUKPOIIPOLIECCOPOB B SHEPIETHUKE.
MHUKPOKOHTPOJLIEPA.

Tema 3. Tuner | [1K-2

TaKTUPOBAHHUS 1. Tumbl ©W 0COOEGHHOCTH TI'€HEpPaToOpoB, BIUSHHE YaCTOThl Ha
MHUKPOKOHTPOJIJIEPOB. XapaKTePUCTUKU MUKPOIPOLIECCOPHBIX CHCTEM.

IopTsl BBO/1a-BbIBO/IA. | 2. IlopThI BBOA-BBIBOJIA.

Crpykrypa n|3. Crpykrypa U (yHKUMOHAJIbHOE HAa3HAUYE€HHE IOPTOB OOIIETro
(GyHKIIMOHATIbHOE Ha3Ha4YCHMSL.

Ha3HaYeHUe MIOPTOB

o0111ero Ha3HAYEHMSL.

Tema 4. | TIK-2

DnekTponorpediieHne U

1. Haznauenue Taiimepa.

PEXKUMBI paboTthl | 2. OcHOBHBIE (PYHKLIHMU MOJyJI TaliMepa-CUETUNKA.
MUKPOKOHTPOJIJIEPOB. 3. OcobeHHOCTH TPUMEHEHUS TAHMEPOB CUETUUKOB B SHEPI€TUKE.
OcHoBHbIE ¢ynkuuu | 4. Ciennanu3upoBaHHbIE TaliMEPBI, CTOPOKEBO Taiimep.

MOy JIS TarMepa-

CYE€TYHKa.

Tewma 5. IIpepsiBanus B [IK-2

MHKPOKOHTpOJIIEpax. 1. CiocoObl 0OMeHa JaHHBIMU B MUKPOIIPOLIECCOPHBIX CUCTEMAX.

CoOpbiTust 1 X 00paboTKa
B MHKPOKOHTPOJIIEPAX.

2. Co0OpbiTus U X 00paboTKa B MUKPOKOHTPOJIIEpaXx.

Tewma 6. UnTepdeiicsl,
OCHOBHBIC TTOHSTHUS.
Hurepdeiic UART.
Wntepdeiic SPI. [Ipsmoit
noctyt K mamsata (DMA).

I1K-2

1. IIporpammHubIi croco6 oOMeHa JaHHBIMH B MHUKPOIPOIIECCOPHBIX
cucreMax.

2. Untepdeiic UART.

3. Unrepdeiic SPI.

4. ITpsimo#i noctyn K nmamsitu (DMA).

Tewma 7. [IpeoOpazoBarenu

I1K-2

ALII u HAIL | 1. [Ipeobpa3oBanus udpoBbIX cUrHanoB B anaiorossie (LIAID).
[TocTostHHBIE u | 2. [IpeoOpa3zoBanust aHAIOTOBBIX CUTHAIIOB B I(ppoBbie (ALIIT).
OonepaTUBHBIE 3. [TocTostHHBIE 3aTTOMUHAIOIIKE YCTPOUCTBA.
3alIOMUHAIOIINE 4. OnepaTUBHBIE 3aMIOMUHAIOIINE YCTPOUCTBA.
YCTPOWCTBA.

[1K-2
Tema 8. VYcrpoiicta | 1. CTpykTypa nepudepuifHOro yCTpOHCTRa.
BBOJIA u BbIBOJIa | 2. DYHKIIUU U CTPYKTYpa CUCTEMBI BBOJa-BBIBOA.
nH(pOpMAIIHH. 3. YcrpoiicTBa BBOIa HHPOPMAITUH.

4. YcTpoiicTBa BhIBOAA HH(DOPMAIIHH.

IIxaJjia oeHUBaHNUS OTBETOB HA BOIIPOCHI

[IIxana orieHnBanusd

Kpurepun onennBanus
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«OTnnyHO»

OOyuatomuiicss TIIyOOKO M COZIEpIKAaTeNbHO PAaCKPBIBaET OTBET Ha
KaKJIbI TEOPETUYECKH BOMPOC, HE JOMyCTUB OmUOOK. OTBeT
HOCUT PpAa3BEpHYTBHIH U HUCYEPNBIBAIOIIMM  XapakTep, MOKET
000CHOBaTh CBOM CYXXICHHsS, MPUMEHUTHh 3HAHUS Ha TMPAKTHKE,
NPUBECTH HEOOXOAMMBIE MPUMEPHI HE TOJIBKO MO Y4eOHHMKY, HO U
CaMOCTOSITEJIBHO COCTaBJIICHHBIE;

«Xopouio»

OOyygarommiicss B IIEIOM PAaCKphIBAET TEOPETUYECKUE BOIIPOCHI,
OJIHAKO OTBET XOTs Obl Ha OJMH M3 HUX HE HOCUT Pa3BEPHYTOIrO U
MCUYEPMBIBAIOIIETO XapaKTepa.

((yI[OBJ'ICTBOpI/ITeJ'ILHO »

OOyyaromuiics B IEJIOM pPAaCKpPbIBAET TEOPETUUYECKHE BOIPOCHI U
JOMYyCKAaeT psijg  HETOYHOCTeH, (parMeHTapHO  pacKphIBAaeT
COJIep’)KaHUE TEOPETHMYECKUX BOMNPOCOB WM HX PaCKpBIBAET
COJIEpKaTeNbHO, HO IONyCKasi 3HAUUTEIbHbIE HETOYHOCTH.

«HGYJIOBJ'I CTBOPUTCIILHO»

OOyyaromuiics He 3HAET OTBETOB HA IMOCTABJICHHbBIE TEOPETHUECKHE
BOITPOCHI.

6.2.3. OueHoYHbIE CPECTBA OCTATOUYHBIX 3HAHUI (TECT)

IIK-2.

1. YeM NnpuHIHUNNAJIBHO OTJIMYAETCA MUKPOKOHTpoJLIep (MK) ot

MuKponpoueccopa (MII)?

1) MK umeeT BcTpoeHHYI0 TaMATh U niepudeputo, a MIT — Her

2) MII paboTaet ToJIbKO ¢ aHAJOTOBBIMHU CUTHAJIAMU

3) MK nHe noanepKuBaeT npepbiBaHUs

4) MII Bcerna nemerie MK

2. Kakoe npeacraBiieHle JAHHBIX UCIIOJIb3YyeTCs JAJIs1 XPaHeHUs

oTpULATEJbHBIX Yucesa B MK?

1) TosbkoO MpsAMOM KOJ

2) TonbKko 0OpaTHBIN KO

3) JJOomOJIHUTENBHBIN KO

4) lectHanuarepuunblii popmar

3. Kakoii TUII MaMATH MUKPOKOHTPOJLJIEPA COXPAHAET JaHHbIE MPH

OTKJIIOUCHUHU MATAHUA?

1) O3Y (RAM)
2) Kour-namstob

3) I1I3Y (Flash/EEPROM)

4) Peructpsl 00111€T0 HA3HAYECHUS

4. Yrto o3HayaeT pa3spsaaHOCTD npoueccopa (8/16/32 o6ur)?

1) Pazmep skpana nucruies

2) Pazmep mammHHOTO cioBa (oOpabaThiBaeMbIe 3a TAKT JIAHHBIC)

3) KonuuectBo HOxkek kopnyca MK

4) Cxopocts nepenaun gaHHbix mo UART

5. Kakasi cucreMa CHHCJIEHUS Yalle BCero MCnob3yercs s
HM3KO0YPOBHEBOro nporpammuposanus MK?
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1) Jecarnunas

2) JIBonuHas

3) lllectHanuarepuyHas

4) Pumckas

6. Kakasi apxurekTypa MEUKPOIPOLECCOPA XapaKTepPHU3yeTcsl He0OIb UM
KOJIN4€eCTBOM MPOCTHIX KOMAH/I, BBINOJHAEMbIX 32 OJJMH TAKT?

1) CISC

2) RISC

3) VLIW

4) MISC

7. Kakoil U3 nepeymcJaeHHbIX IPOLECCOPOB ABIAETCH THIHYHBIM
npeacrapuresem CISC-apxutektypbi?

1) ARM Cortex

2) Intel x86

3) MIPS

4) RISC-V

8. Kakoe u3 ciaenywmmux yreep:xaennii BepHo 1ias RISC-npoueccopos?

1) Umerot GonbIioit HaOOp KOMaH1 pa3HOM JJTUHBI

2) Vcnonb3yoT KOHBEHEpHYIO 00pabOTKy KOMaH/

3) TpeOyrot Gosble TpaH3ucTOpoB, yem CISC

4) KomaH1bl BBITIOJIHSIOTCS 32 PA3HOE KOJIMYECTBO TAKTOB

9. Kakoe npeumymectso umeer CISC-apxurexkrypa nepea RISC?

1) Bonee BricOKasi TAKTOBask 4aCTOTA

2) Menbiuii 00beM KOJIa TPOrpamMm

3) Bonee npocToe ycTpoicTBO mpolieccopa

4) Jlyumast 3Hepro3Pp¢HeKTUBHOCTD

10. Kakoii 13 cOBpeMeHHBbIX NMPOLECCOPOB MCIOJIb3yeT THOPUIHBINA MOIXO0/
(RISC/CISC)?

1) ARM Cortex

2) Intel 8086

3) AMD Athlon

4) PowerPC

11. Kakoi u3 nepe4ucjeHHbIX HCTOYHUKOB TAKTUPOBAHUSA ABJISIETCA HanOo1ee
TOYHbIM?

1) Baytpennuit RC-renepartop

2) BHelHuii KBapleBbIil pe30HATOP

3) BuyTtpennuii TakToBblil renepatop (HSI)

4) Iludposoii renepatop ¢ PAIIY

12. JInst 4yero B MUKPOKOHTPOJLIIEpax UCHoJb3yercs cucrema PLL?
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1) As1st yMEHbIIIEHUS SHEPTONOTPEOICHUS

2) Anst yMHOXEHUSI TAKTOBOM YaCTOTHI

3) i reHepanuu ciiy4ailHbIX 4 Cell

4) JInst 00pabOTKM aHATIOTOBBIX CUTHAJIOB

13. Kaxkoii mapameTp xapakTtepusyeTt cTa0MJIbHOCTH TAKTOBOIO reHepaTopa?

1) Hanpsixenue nutanus

2) TemriepaTypHbIil npeid 4acTOTHI

3) KonunuectBo BbiBOj10B MK

4) Pa3psIHOCTh IIUHBI JAHHBIX

14. Kakoil TMII TAKTHPOBAaHHUA CJIeAyeT BHIOpPATh AJIs1 0aTapeiiHOro

ycrpoiicrBa?

1) Buenrnuii kBapi Ha 16 MI'ng

2) Baytpennuii RC-reneparop Ha 1 MI'n

3) PLL ¢ yMHOX€HHEM 4acCTOThI

4) BHemHMit reHepaTop TaKTOBBIX UMITYJIHCOB

15. Uro npousoiiger, ecJiM OTKJIKYUTh TAKTOBBII CUTHAJ 1S epudepuiiHoro
MOaYyJIs1?

1) YBenuuutcs ero 6bICTpOICCTBHE

2) Monyns nepectaner paboTaTh

3) Ymensmutcs 3Hepronotpedienne MK

4) ABTOMaTHUYECKHU BKJIIOUUTCS PE3EPBHBIN T€HEPATOP

16. Yto o3Hauaer ab0OpeBuarypa '""RS-232"?

1) CtangapT yHUBEpCaIbHOM MOCIEA0BATEIBHOMN IIMHBI

2) [IpoTokon 6ecpoBOAHOM CBSI3U

3) YHuBepcanabHBIM cTaHIapT NOCIEA0BATEIbHOTO HHTEpderica

4) CtaHzapT JOKaJIbHBIX CETel

17. Kakoe ycTpoOiicTBO OTHOCUTCS K YCTPOMCTBaM BbIBOAA HHpopManumn?

1) Muxpodon

2) CeHcopHas MaHemb

3) Jducnnei

4) KHonouHas KjiaBuaTypa

18. Uto siBiIsieTcs OCHOBHBIM HE0CTATKOM IOC/IEA0BATEIbHbIX HHTEpPdeiicoB
OTHOCHTEJbHO NapaJieJbHbIX?

1) Bosbliee KOIMYECTBO MPOBOJIOB

2) Bricokast crouMocTh 000py10BaHUs

3) Huskas mpomyckHasi CHOCOOHOCTb

4) HeBO3MOXKHOCTb MTOAKIIOYEHUS K HECKOJIBKMM YCTPOMCTBAM Cpasy

19. Yro npeacrapisier co00ii onepatuBHas namarth (RAM)?

1) YcrpoiicTBO 10ITOBPEMEHHOTO XpaHEHUS TAHHBIX
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2) DHepro3aBrcuMas MamsTh JJIs1 BDEMEHHOTO XpPAaHEHUS UCTIOTHAEMbIX
WHCTPYKIMKN U TaHHBIX
3) bBydep oOmena nndopmanmeit Mexay NporeccopoM U KECTKUM JTUCKOM
4) PeructpoBasi maMsTh BHYTPU CaMOr0 Mpoleccopa
20. Kakue 1Ba napaMeTpa XapakTepu3ylT POU3BOAUTEIbHOCTh YCTPOIiCTBA
BBO/1a-BbIBOAA?
1) Yactota oOHOBJIECHUS IKpaHa U 0O0BEM aMSATH
2) TOYHOCTP MO3UIITMOHUPOBAHUSA U SIPKOCThH MOACBETKHU
3) Bpewmst oTKIIMKA U T10JIOCA POy CKAHUS
4) Pa3zmep nukcens u riryOnHa 1[BeTa
21. UTo Takoe npepbiBaHNe B MUKPOKOHTpoJLJIepe?
1) IIpornecc oxuaanus MOCTYIJICHUSI TaHHBIX OT BHEIIIHETO YCTPONUCTBA
2) BpemeHnHast ocTaHOBKa OCHOBHOM IIPOrPaMMBbI JUIsl OOCITYKUBAHHSI COOBITHS
3) ABTomMaTHuecKas nepe3arpy3ka MUKPOKOHTpPOJLIEpa
4) 3anuch JaHHBIX B SHEPTOHE3aBUCUMYIO TAMSATh
22. I'ne XpaHUTCHA COCTOSIHME MUKPOKOHTPOJLJIepa pu o0padoTke
NnpepbIBaHUA?
1) Bo BHenHe 3HEPTrOHE3aBUCUMOM MTAMSTH
2) B crienMalibHBIX perucTpax MUKPOKOHTpOJLIepa
3) B cnenmanbHoi 06nactu ¢uieni-naMsaTu
4) B nepeMeHHOM TJI00aJIbHON 00JIACTH TIPOTPAMMBbI
23. Uto Ha3piBaeTcs 00padoTuukom npepbiBanus (ISR)?
1) IIporpamma HayaabLHOM 3arpy3Ku MUKPOKOHTpPOJIIEpA
2) CneunanbHasi IpoleAypa, BIIOIHsAEMAas TP BOZBHUKHOBEHUU IIPEPBIBAHUS
3) OyHKUMA YCTAaHOBKU MIPUOPUTETOB IIPEPhIBAHUIN
4) MeTo onpeesieHUs] HaTMYusl OITMOKY B porpamme
24. Kakue cynmecTBYIOT MeXaHU3MbI YIIPABJIEHUS] IPUOPUTETAMH
npepbIBaHuii?
1) Tonpko MporpaMMHOE U3MEHEHUE MTPUOPUTETA
2) VckmounTenbHO annapaTHbie YPOBHU PUOPUTETOB
3) KoMmOuHanus anmnapaTHbIX ypOBHEH U MTPOTPaMMHOTO Ha3HAYCHUS
4) He cymiecTByeT MexaHnU3Ma yIpaBJeHUs IPUOPUTETAMHU
25. Kakoii MeXxaHHU3M MO3BOJIsIET MPEPBATh BbINOJHEHHE OCHOBHOTO IIHUKJIA
NMPOrpaMMbl IPY U3MEHEHUHU 3HAYEHH S ONPeIeJICHHOT0 PerucTpa Ui CUrHajia Ha
Bxozae?
1) Taiimep
2) O6paboTYNK UCKITIOUCHHS
3) MoayJib CpaBHEHUS 3HAYCHUI
4) TlepexBaT curHaia npepbIBaHUs
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26. Uto o00o3HauaeT adbOpeBuarypa DMA?

1) Direct Mode Addressing

2) Data Memory Acquisition

3) Dynamic Multiplexing Architecture

4) Direct Memory Access

27. OcHoBHOe Ha3HAa4YeHne DMA-kaHa/1a B MUKPOKOHTpPOJLJIEpe:

1) TToBbIlIEHHE BHIYMCIUTEIHLHON MOIIHOCTH ITpoIieccopa

2) bricTpas nepenaya JaHHBIX MEXIY NAMATHIO U epu(epuiiHbIMU yCTPONCTBAMU
0e3 ydacTus mporeccopa

3) YBenuuenue o0beMa JOCTYIIHOM ONEpaTUBHON NaMsITH

4) OnTuMu3aiys SHEPronoTPeOICHUSI CUCTEMBI

28. Kakue 1anHblie nepeaawTcs ¢ nomombo DMA?

1) laHHbBIE TONBKO U3 BHYTPEHHEN MaMsITH MUKPOKOHTpPOJLIEpa

2) JlaHHbBIE€ UCKIIIOYUTEBHO OT BHEIIHUX YCTPOUCTB

3) JIroOble maHHBIE MEXKTY JIFOOBIMH y3J1aMU MUKPOKOHTpoJIIepa (nepudepus <«
MaMsITh, TAMSTh <> MTaMSITh)

4) Undopmanus TOIHKO O COCTOSTHHH BHYTPEHHUX PETUCTPOB

29. KakoBa ocHOBHAafl BbIT0/1a OT HCNOJL30BaHusa DMA?

1) OcBoOOXKIEHNE pECYPCOB MPOIIECCOPA JIJIsl BHIMOIHEHUS IPYTUX 3a7a4

2) 3HaunTENbHOE YBETUUYCHNE KOIMUECTBA 00padaThIBAEMbIX MEPUPEPUNHBIX
YCTPOMCTB

3) YayumieHue TOYHOCTH aHaNOTo-IIM(GPOBOTo Mpeodpa3oBaHUs

4) DxoHOMMS OTPEOIISIEMON SHEPTUH

30. Kaxkue neiicTBUSI MIPOMCXOISAT MocCJIe 3aBepuieHus onepauuu DMA?

1) LenTpanbHblii polieccop MOAydaeT CUTHAN O 3aBEPUICHUU U MPOJOIIKAET CBOIO
paboty

2) Kontpomnep DMA cam 0GHOBIISIET peTUCTPHI JAaHHBIX M TOTOBUTCS K CICAYIOMIEH
3ajiaue

3) brokupyercs nanpHelmas padoTta Bcex nepudepuitHbIX yCTPOMCTB

4) TlpoucxoauT NoJiHas epe3arpy3ka MUKPOKOHTPOJIIEpA

Kurou Kk Tecry:

1.1 2.3 3.3 4.2 5.3 6.2 7.2 8.2 9.2 10.1
11.2 12.2 13.2 14.2 15.3 16.3 17.3 18.3 19.2 20.3
21.2 22.2 23.2 243 25.4 26.4 27.2 28.3 291 30.1
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IlIkana oneHUBaHUsA Pe3y/IbTATOB TECTUPOBAHNUSA

% BepHBIX pelleHuii (0TBETOB) IlIxana oueHHBAHNS]
85 -100 OTJINYHO
70 - 84 XOpOIIO
50- 69 yIOBJIETBOPUTEILHO
0 - 49 HEYIOBJIETBOPUTEILHO

6.2.4. Ilpumepsnl 1a00paTOPHBIX PadoT

MK-2
JlaGopaTopHnasi padora Ne 1
OTtaanouHas miara aiasi MUKpokoHTpoJuiepa K1986BE92QI u cpena
nporpammupoBanus Keil pVision

eab padoThI:

— 3HAKOMCTBO C JIEMOHCTPAlMOHHO-OTJIAIOYHON IJIATON ISl MUKPOKOHTPOJLIEpA
K1986BE92QI;

— IOJIy4eHHEe HaBBIKOB paboThl B cpeae Keil pVision;

— MOJIy4EeHHE MPEJCTaBICHUS O CTPYKTYpe MpoekTa Ha si3bike CH.

Oob6opynoBanmue:

— OTJIAIOYHBIN KOMIUIEKT 111 MUKpoKoHTposuiepa K1986BE92Q;
— mporpammaTop-otiaaguuk MT-Link;

— MIEPCOHAJIBHBIA KOMIIBIOTED.

IIporpammHoe obecnieueHue:

— onepanuonHas cucrema Windows 10;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.20;

— npaitBep mporpammatopa MT- Link;

— IPUMEPHI KOAa MPOTPaMM.

3amanue

He 3a0ynbTe BBIMOJHUTH PE3EPBHOE KOMUPOBAHKUE MTPOEKTOB, OMMCAHHOE B pa3jiesie
1.1. 310 HEOOX0UMO, YTOOBI HE TOPTUTH UCXOHBIE POECKTHI.

1. B nmpoekre Labl 1 cnenaiite Tak, 4ToObl OJMH CBETOJIMOJ MUTaJl ¢ 4acTOTOW 4
I'u, a BTOpO# — ¢ wacroroit 0,5 I'.

[Tosicuenne. s 3TOro O03HAKOMBTECh C cojepxkaHueM Moxayis led.c u ero
3arosioBka led.h. O6paTuTe BHUMaHWE Ha MIPOTPAMMHYIO PEeaTU3AII0 MUTAHUS, TIOHSTHE
4acTOTHI M €€ 3aBUCHUMOCTH OT IIEPUO/Ia CUTHAIA.

2. B mpoekte Labl 2 Hy»XHO BBIBECTH Ha MHIUKATOP OETYIIYIO CTPOKY C JIOOBIM
CJIOBOM WJIM CJIOBOCOYETAHUEM HA PYCCKOM SA3BIKE, COCTOSIIIMM M3 KOJMYECTBA CUMBOJIOB
B nuamna3oHe oT 8 1o 16. Ctpoka nomKHa HAXOAUTHCA B CAMOM HHU3Y JUCIUIES U IBUTAThCS
CO CKOpPOCTBIO B /IBa pa3a 0oJIbLIEH, YeM HayaabHasl.
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[Tosicuenue. JIjist 3TOro 03HAKOMBTECh C coflepkUMbIM MoyJist Icd.c. B 3aromnoBke
mlt font.h B HaiiieTe KOAMPOBKY PyCCKUX OYKB. TaM ke MPUBEICHBI N300PAKEHUS BCEX
CUMBOJIOB HmIpUQTA.

JlaGoparopHasi padora 2
JInHnu BBOAA-BBIBO/IA 00111€T0 HA3HAYEHUSA
[lenbs paOoOTHI: MOJTyYEHHE HABBIKOB pPabOThl C MOPTaMU BBOJA-BbIBOJA OOIIETO
HA3HAYEHUs, CBETOANOIaAMU U MEXaHUYECKUMU KHOIIKaMHU.
O6opynoBaHue:
— OTJIAIOYHBIN KOMIUIEKT 111 MUKpoKoHTposuiepa K1986BE92Q;
— mIporpaMmaTop-oTiaauuk J-Link;
— niepuepuitHBIN MOTYJIb;
— MEPCOHAIBHBIN KOMITBIOTED.

[IporpammHuoe obecnieueHue:

— onepannonHas cucremMa Windows 10 ;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.38a;
— npaiiBep nporpammaropa J-Link;

— IpUMEPHI KOJIa MTPOTPaMM.

3ananue

He 3a0yapTe BBINMOIHUTH MOATOTOBKY K paboTe, OMMCaHHYyI0 B pazzene 3.1, a Takxke
pe3epBHOE KONMMPOBaHUE MPOEKTOB, oNucaHHoe B pasnene 1.1.

1. Jlna mpoekra Lab3 1 BblloNHUTE KaTMOPOBKY HW3MEPUTENs HANpPsDKEHMUS,
cpaBHuB mnokazanus Ha JKKW ¢ mokazaHusMu MyJabTUMETpa W TOJ0OpaB 3HAYEHUS
KaTMOpOBOYHBIX KOHCTAHT. JloOeiTech, 4TOOBI 3HAUYEHHME WHAMKALUM Ha OTJIAJIOYHOU
IJ1aTe COBIAAJI0 CO 3HAYEHUEM HA MYJIbTUMETPE.

[Tosicuenue. KannbpoBounsie koHcTaHThl UMenytorcs U ADC U u U ADC D u
coziepkarcst B Mmoayie ade.h.

2. Y6eautech, uto B mpoekre Lab3 3 mpom3BoauTCs M3MEpEeHHUE TeMIIepaTyphl B
rpanxycax lenscus (°C). s aToro mpucnoruTe naier] (63 TUIHX ycuinui!) K Kopiycy
MUKPOKOHTpOJuIepa H mnoaep:xkure npumepHo 20 cexkynna. TemmepaTtypa HEMHOTO
YBEITUYUTCH.

N3meHnuTte mporpaMmy Tak, 4TOOBI TEMIIEpaTypa Takke BhIBOAWIACh B KelbBHHAxX
(K) u rpanycax ®apenreiita (°F).

3. Ha ocHoBe npoekta Lab3 4 peanuzyiite BonbT™MeTp (Kak B npoekte Lab3 1), HO
¢ ucnonp3oBanueM DMA mipu pa6ote ¢ AILIIL. Y6enurech, uro nmokazanus Ha XXKU cranu
Oosiee cTaOUIIbHBIMH, YeM B TipoekTe Lab3 1.

4. Ha ocnoBe npoekta Lab3 5 opranusyiite usmepenus cpa3y Mo TpeM KaHalam:
HaIpsSDKEHHE C BHEIIHETO MOTEHIMOMETpa, TeMIlepaTypa CO BCTPOEHHOIO JaTYUKa U
HanpspkeHue co  BeTpoeHHoro jgarunka VREF. Hanpsokenuss BeiBoguTte B MB,
TeMIeparypy — B rpagycax Llenbcusi.

[lossichenne.  Kanan  HanmpspkeHUs ~ BCTPOCHHOrO — JaT4MKa  MMEHYETCS
ADC CH INT VREF.
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JlabopaTopHnasi padora 3
barapeiinblii 10MeH

[lenp pa®oThI: MOMyYEHUE HABBIKOB HCIOJIb30BAaHUS YAaCOB PEAJbHOIO BPEMEHHU U
PETUCTPOB aBAPUITHOTO COXpaHEeHHsI OaTapeHHOTo T0MEHA.

O6opynoBanue:

— OTJIAIOYHBIN KOMIUIEKT 11 MUKpoKOHTposutepa K1986BE92Q;

— nporpammaTop-otiaaguuk MT-Link;

— nepuQepuitHbIi MOIYJIb;

— IIEPCOHAJILHBINA KOMIIBIOTED.

[IporpammHuoe obecnieueHue:

— oneparmonHas cuctema Windows 10/ 11;

— cpena nporpammupoBanust Keil pVision MDK-ARM 5.38a;

— ApaiiBep nporpammaropa J-Link;

— IPUMEPHI KOJa MPOTPaMM.

3amanue

He 3a0yapTe BBITTOIHATH OJTOTOBKY K paboTe, OMUMCAaHHYIO B pazzaene 7.1, a Takxke
pPE3EpPBHOE KOMMMPOBAHUE MPOEKTOB, OMMMCAHHOE B pazneine 1.1.

1.B mpoekte Lab7 1 3agmaiiTe wacToTy TakTHpoBaHWs siApa paBHOW 20
MI'.Y6enurech, 4YTO TMOKa3aHHWs OTCYeTa CEKYHJ CTaiu OOHOBISIThCA B 4 pasza
MEIJICHHEN.

2.Ha ocnoBe npoekToB Lab7 1 u Lab7 2 cnenaiite Oy nuibHUK,cpabaThIBAOIINN B
3ajlaHHOe B TekcTe mporpammbl Bpems. Ha XKW BeiBoauTe Tekyiiee Bpemsi U Bpems
cpabarbiBanud. [Ipu cpabaTeiBanuu OyauibHUKa HY>XHO BbiBecTH Ha JKKW cooOuienue
«llogpemM!» .

3.Ucnonw3ys npoekt Lab7 2, ceimutupyiite nmpooiemst 2038 u 2106 rogos..

4 Mzmenute npoekT Lab7 2 takum 006pa3om, 4ToObI MeCsIl B TEKyIIEH1aTe MUcajcs
no-pyccku: IHB, ®EB, MAP u T.1.

IIxana oneHUBaHUA

IITxana oneHUBaHUA Kputepuu orieHuBaHUs
«OTINIHO 00YyYarOIIUICS SICHO U3JIOXKUJ YCIIOBUE 3aJ1a4d, PEIICHHEe 000CHOBAI
«Xopomio» oOyyJaronuiicss SICHO W3JIOKWI YCIOBHE 3aJadyd, HO B OOOCHOBaHHUH
PECIICHUA UMCHOTCA COMHCHMS
«Y IOBIIETBOPUTEIIBHO» oOyyJaronuics  W3JIOKWI pelieHWe  3ajJadyd, HO  OOOCHOBAJl €ro

(hopMyITHPOBKAMU OOBIICHHOTO MBIIILICHUS;

«HeynoByieTBOPUTEITHHOY O0yuJaroIuics HE YSACHWI YCIOBHE 3aJ[auu, PEUICHUE He 000CHOBA JIN0O
He chan paboTy Ha HpPOBEpKy (B ciydae MPOBEICHUS PEIICHHs 3a1ad B
MUCEMEHHOU opme).

6.3. OLEHOYHBIE CPEJCTBA INTPOMEXKXYTOUYHOI'O KOHTPOJIA
Bonpoch! AJis1 IOATOTOBKY K MPOMEKYTOYHOI aTTeCTAIMU 110 HTOraM
O0CBOEHMS JUCHHUILIUHBI MUKpONPoOLEeCCOPHbIE YCTPOHCTBA CHCTEM YIIPABJIEHUSA
MK-2.
1. DnexTpoHHas cucrema.
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2. Muxkpornporeccop ¢ COKpaIlieHHbIM HaOOPOM KOMaHT

3. Mukponporeccop ¢ MOJHbIM HaOOpOM KOMaH/I.

4. ITpencraBiaeHHUe YUCEI B MUKPOIIPOLIECCOPHOM CHUCTEME.

5. Crioco0sI aapecaliu MepeMEHHbBIX B MaMATH ITpoIieccopa.

6. CTpyKkTypa MUKPOKOHTPOJLIEPA.

7. Tunsl TAKTUPOBAHUSI MUKPOKOHTPOJIIEPOB.

8. Iloptel BBOna-BbIBOAA. CTpyKTypa M (YHKIHOHAJIbHOE HA3HAYEHUE IOPTOB
oO01LIero Ha3HauYeHHUs.

9. DnekTponoTpebieHne U pexXUMbl padOThl MUKPOKOHTPOJIIEPOB.

10. IlpepwiBanuss B MUKpoKOHTposuiepax. CoObiTusi U ux 00paboTka B
MUKPOKOHTpPOJIIEpaXx.

11. OcHOBHBIC (PYHKIIMH MOIYJIS TalMepa-cuéTUrKa.

12. Untepdeiicbl, OCHOBHBIC TTOHSTHS.

13. UnTepdeiic UART.

14. UnTepdeiic SPI.

15. IIpsamoii noctyn k mamsitu (DMA).

16. IIpeoOpazoBanus nudpoBbix curHanos B anaorossie (LIAIT).

17. TIpeoOpa3oBaHus aHATOTOBLIX cUTHAIOB B mudpoBbie (ALIIT).

18. IlocTosiHHBIE 3aIIOMUHAIOIINE YCTPOKCTBA.

19. OnepatuBHbIE 3aIIOMUHAIONINE YCTPOUCTBA.

20. YcTpolicTBa BBOa HHPOPMALIUU.

21. YcrpoiicTtBa BbIBOAA MH(MDOPMALIUH.

22. CTpyKTypa NporpaMmMbl MUKPOIIPOLIECCOPHON CUCTEMBI.

6.4. MeToguueckue MaTepHuaJbl, ONpeaeJa0lIne NPoueaAypPbl OLeHUBAHUS
3HAHUH, YMEHHUIl, HABBIKOB U (HJIH) ONBITA 1eATEIbHOCTH, XaPAKTEPU3YIOIIHNX 3TATbI
(popmupoBaHusi KOMIETEHIUA

OCHOBHOM  1I€JIBI0O  TPOBEACHUSA  MPOMEKYTOUYHOW  aTTEeCTAllMU  SIBJIAETCS
OMpEe/ICJICHHE CTENEHU JIOCTUXKEHHS 1eled Mo y4eOHOW IUCLMILUIMHE WIM €€ pa3JielaM.
OcyuiecTBisgeTcsT 3TO TMPOBEPKOM W OIEHKOW YPOBHS TEOPETUYECKOW 3HAHUM,
MOJIYYEHHBIX O0YUYaroNIMMUCS, YMEHUS IPUMEHSITh UX B PEIICHUM MPAKTUUYECKUX 3aj1ad,
CTETMECHU OBJAJEHUS OOYyYaIOIMMUCS MPAKTUUYECKUMU HAaBBIKAMU M YMEHUSIMU B 00BEME
TpeOoBaHU paboyeil mporpaMMbl MO AUCHUIUIMHE, a TAKKE UX YMEHUE CaMOCTOSATEIIHLHO
pabotath ¢ yueOHOIl IuTepaTypoil.

Opranuzanusi MPOBEACHUS TMPOMEXKYTOUHOW aTTeCTallMd PETJIAMEHTHPOBaHA
«ITonoxxennem 00 opraHuzanuu oOpa3oBaTENbLHOTO TMpollecca B  (deaepabHOM
rocyJapCTBEHHOM  aBTOHOMHOM  O0pa3oBaTeNbHOM  yupexkJeHuu  «MOCKOBCKHIA
NOJIMTEXHUYECKUN YHUBEPCUTET
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6.4.1. Iloka3aTesn ONEHMBAHUS KOMIICTCHIHII HAa PAa3JIMYHBIX 3Tanax ux ¢popmMupoBaHu,

JOCTHIKCHUE Oﬁy‘lalOl]ll/lM]/lCﬂ IVIAHUPYEMBIX PE3yJabTaTOB oﬁyqenml o JTMCHUIIJIMHE

Kon u naumenoBanue komnerenuun IK-2. Paszpabotka nundopmannonnoro obecneuenuss ACYII

Kpurtepun ouennBanus

Jran
(yponeny) HEyI0BJIETBOPUTEJILHO | YAOBJETBOPUTEIbHO XO0poIIo OTJIHYHO
3HATH OOyuatontmiics OOyuatontmiics OO0yuaronuiics OOyuatontmiics
JEMOHCTPHPYET JEMOHCTPHUPYET JNEMOHCTPUPYET | IEMOHCTPUPYET
MIOJTHOE OTCYTCTBHE HETIOTHOE YaCTUYHOE MIOJTHOE
WJIH HEJIOCTaTOYHOE COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
COOTBETCTBHE CIICAYIOUINX 3HAHUN: | CIIETYIONINX CJICIYIOLTIX
CIICAYIONIMX 3HAHUN: | METOJUKH ITOUCKa, 3HAHWIA: 3HAHUI: METOJIUKU
METOJIMKH MTOMCKA, cbopa 1 00pabOTKH | METOAMKH noucka, coopa u
coopa u 00pabOTKH nHpopManuu; MOMCKa, coopam | 0OpabOTKH
uHpOpMAaINH; aKTyaJIbHbIE 00paboTku uHpOpMAaINH;
aKTyaJbHbIC WUCTOYHUKH UHpOpMaIINY; aKTyaJlbHbIC
WCTOYHUKHU uHpOpMaInU B aKTyaJbHbIE WCTOYHUKH
nHpopmaruu B chepe | chepe HMCTOYHHUKHU nH(popmaluu B
npodecCHOHATBLHON npodeccuoOHaIbHON | HHpOpMAaLKU B chepe
NeSTeTbHOCTH; JeSITeTbHOCTH; chepe poheCCHOHATBLHO
OCHOBHBIE IMPUHLIUIIBI | OCHOBHBIE npodecCHOHaNbH | U IEATEIbHOCTH;
Y METOJIbI CACTEMHOTO | IIPUHIIUATIBI U Ol JICATENBHOCTH; | OCHOBHBIE
aHam3a . METOBI CHCTEMHOTO | OCHOBHBIE MIPUHITUTIBI U
aHam3a. TPUHITAIIBL | METOIbI
METOBI CHCTEMHOTO
CHUCTEMHOTO aHam3a.
aHanmm3a
yMeThb OOyuatonimiicst He OOyuatontmiics OObyuaronuiics OOyuatomtmiics
yMeeT WU B JEMOHCTPHPYET JNEMOHCTPUPYET | IEMOHCTPUPYET
HE/I0CTaTOYHOU HETIOTHOE YaCTUYHOE MOJTHOE
CTETICHU yMeeT COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
BBITIOJTHSATH: CIICAYIOLTIX CJIETYOIITNX CIICIYIOLTIX
MPUMEHSATh METOJIUKU | YMEHHIA: TIPUMEHSTH | YMEHUIA: YMEHUI:
noucka, coopa u METOIMKH ITOUCKA, PUMEHSTH MIPUMEHSTh
00paboTKHn coopa u 00pabOTKH | METOAMKHU METOMKHU TTOUCKA,
nH(pOpMAINH; nH(pOpMaINH; noucka, coopau | coopa u 006paboTKu
HaxOJIUTh U HaxOJIUTh U 00paboTKn nHpopManuu;
OCYIECTBIISITh OCYILECTBIISITh UHpOpMaLny; HAXOJUTh U
CHCTEMaTH3AIIHIO, CHCTEMaTH3AIIHIO, HAXOJIUTh U OCYIIECTBIISATh
KPUTHYECKHH aHANIN3 | KPUTHYECKUH aHAIHU3 | OCYIIECTBISATh CHCTEMaTH3AaIIHIO,
Y CHHTE3 Y CHHTE3 CHUCTEMATH3AIIHIO, | KPUTHYCCKHM
uHpOpManuy, uHpopManuy, KPUTHUYECKUM aHaJIU3 U CUHTE3
MIOJTyYCHHOH 13 MOJTyYCHHOH 13 aHaJU3 ¥ CHHTE3 | WHpOpMAIINH,
pa3HBIX HCTOYHHUKOB; | Pa3HBIX UICTOYHUKOB; | MH(POPMALIUH, MOJTyYeHHOH U3
MIPUMEHSTh MIPUMEHSTh MOJTYYCHHOM 13 pasHBIX
CHCTEMHBIH MOAX0] CHCTEMHBIH IMOAXO0J | Pa3HBIX HCTOYHUKOB,;
IUISL peIICHUS IUTSL peIICHUS UCTOYHUKOB,; MIPUMEHSTh
MOCTABJICHHBIX 33/1a4 | TIOCTABJICHHBIX NPUMEHSTh CHCTEMHBIN
HaTpaBJICHUS 3aJa4 HANpaBJICHUS | CUCTEMHBIN MOJIXOJT JUIS
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MOJrOTOBKH. MOJrOTOBKH. HOAXOJ ISt peneHus
pemeHus MTOCTaBJICHHBIX
TIOCTaBJICHHBIX 3a71a4 HaTpaBJICHHS
3a7a4 MOJITOTOBKH.
HarpaBJICHUS
MO OTOBKH.

Baajgerb | OOyuwaromuiics He OO6yuatomuiics Obyuarommes OOyuatouuiics
BJIAJICET W B BJIAJICET B HETIOJIHOM | JIOITYCKAIOTCS CBOOOIHO
HE/I0CTaTOYHOU o0beMe U MPOSIBISCT | HE3HAUUTENbHbIE | IPUMEHSET
CTEICHH BIIa/IeeT HE/I0CTaTOYHOCTh OIITNOKH, MOJTyYCHHBIE
MPaKTUYECKUMU BJIa/ICHUS HETOYHOCTH, HaBBIKH, B TIOJIHOM
HaBBIKAMU TIOUCKA | TIPAKTUYECKUMHU 3aTpyIHEHUS, o0beme BIajeeT
aHaJM3a U CUHTE3a HaBBIKAMHU TIOUCKA U | YACTUYHO MIPAKTUYECKUMU
uHpOpMAINH; aHaM3a v CUHTE3a BJIaJIEET HaBBIKAMU TIOMCKA
METOIMKON uHpOpMaINH; NpakTUYECKUMHU | U aHaju3a U
CHCTEMHOT'0 TIOJIX0/1a | METOJTUKOM HaBBIKAMU CHHTE3a
IUISL peILICHUS CHCTEMHOT'O NIOMCKA U aHanu3a | mHpOopMaLum;
MOCTABJICHHBIX 3a/1a4 | TTOAX0/a JUIS U CHHTE3a METOMKON
HarpaBJIeHUS peneHus uHpopManuy; CHCTEMHOT'O
MOJITOTOBKH. MTOCTaBJICHHBIX METOAUKON MOJIX0/a JJIst

3a71a4 HaTpaBIICHUs | CUCTEMHOTO penieHus
MOJITOTOBKH. MOIX0/1a JITIst MTOCTaBJICHHBIX
peuieHus 3a71a4 HaTpaBJICHUS
MIOCTAaBJICHHBIX MOJITOTOBKH.
3a1a4
HaINpaBJICHUS
HOATOTOBKH.
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6.4.2. MeTonnka olleHUBAHMS Pe3yJIbTATOB IIPOMEKYTOYHOH ATTeCTALUH

IlokxazaTemsivmu OLICHUBaHUA KOMHeTeHHI/Iﬁ Ha 3Tarec HpOMeH(YTOHHOﬁ arTrecTaliuu 110 JUCIHHITIIIMHE

MuKponpoueccopHble  yCTpONCTBA CHUCTEM  YIIPaBJICHUS»

SABJIAOTCA  PE3YyJIbTAThI

oOydeHus 1o

JTUCIUIIINHE.
O1neHOYHBIH JIMCT Pe3yJIbTATOB 00yYeHHS 10 JUCHHUILINHE
YpoBeHb
Kon 3HaHuA YMeHus Hasbiku chopmupoBaHHOCTH
KOMIIETCHIINH KOMIIETCHIINY Ha JAHHOM
sTamne / OleHKa
T1K-2 - METOHIbl | | -IPUMEHSTH - MeToxaMu
Pazpabotka cpeacrsa JIpaBepsl cpeacTBaMu
nH(pOpMAIIMOHH | pa3pabOTKH YCTPOWCTB, pa3paboTKu
oro JpaiBepoB KOMIIUJIATOPOB, JIpaiBepoB
obecrieueHus YCTPOMCTB, 3arpy34MKOB, YCTPOMCTB,
ACVYII KOMITHJIATOPOB, | COOPIIMKOB, KOMITWJIATOPOB,
CHUCTEMHBIX YTHIINT; CHUCTEMHBIX
YTHINT; -IPUMEHSATh YTHINT;
- Ha3Ha4YcHHE, | COBPEMEHHBIE - METOlaMU
OpraHM3alMio, | MHCTPYMEHTAIbHbl | OpraHu3aluu
IIPUHIIATIBI € cpeacTBa mpouecca
(YHKIIMOHUPOB | MPOTPAMMHUPOBAHH | Pa3pabOTKU
aHus, s1. JpaliBEpOB
[IOCIeA0BaTENb YCTPOWCTB,
HOCTb W DTalbl KOMIIWJIATOPOB,
pa3paboTku CHUCTEMHBIX
MHCTPYMEHTAIIb YTHJIUT.
HBIX  CpEICTB
IIPOrPaMMHUPOBA
HUS;
- CTaHJapTHl,
METOINYECKUE
1 HOpPMaTHUBHBIC
MaTepUabl,
OIIPEACIISIONNE
IIPOEKTUPOBAHU
€ U pa3paboTKy
JpaiBepoB,
KOMIUJIATOPOB,
3arpy34uKoB,
COOPIITUKOB,
YTWINT;

OreHKa 1Mo JUCIUIUIMHE (CpeHee apu(PpMETHIECKOE)

OI.[CHKa «OTJIMYHO» BBICTABJIACTCA, €CIIM CPECAHEC apI/I(I)MCTI/I‘-ICCKOC HaxXoauTCd B UHTCPBAJIC OT

4,5 no 5,0.

OI.[CHKa «XOpOHIO» BBICTABIIACTCA, CCIIN CPEAHECC apI/I(I)MCTI/I‘-ICCKoe HaxXo4UTCA B UHTCPBAJIC OT 3,5

o 4,4.

OrneHka «yIOBIETBOPUTENBHO» BBICTABISCTCSA, €CIU CpefdHee apu(PMETHUECKOe HAXOIUTCS B
uHTEpBaie ot 2,5 1o 3.4.
OrneHka «HEYJTOBIETBOPUTEIHHO» BBICTABISIETCS, €CIIM CpelHEe apuPMETHUECKOe HAXOIUTCS B
nHTepBaiue ot 0 no 2,4.
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[TpomexxyTouHasi arrectanusi oOydaromxcsi B (opMe SK3aMeHa MPOBOAUTCS IO pe3yJIbTaTram
BBITIOJTHEHUSI BCEX BUAOB yueOHOW paboThl, MPEIyCMOTPEHHBIX YYE€OHBIM IUTAHOM MO JAUCLHUIUIMHE
«MHUKpOIPOLIECCOPHBIE YCTPOWCTBA CUCTEM YIIPABICHUSA», IIPU OTOM YUYUTBHIBAIOTCS PE3YJIbTAThHI
TEKYIIEero KOHTPOJI YCIIEBAaEMOCTH B TeueHHe cemecTpa. OLeHKa CTEeTeHN TOCTHKEHUSI 00yYaroMMHCS
IUTAHUPYEMBIX Pe3yJIbTaTOB 00y4EHUs MO JUCIUILIMHE MPOBOAMUTCS MPEToiaBaTeNieM, BEAYIUM 3aHATUS
10 JUCLUIUIMHE METOJI0M 3KCIEPTHOM OLEeHKH. 110 nToraM npomeKyTo4HOM arrecTanyy N0 JUCHUILUINHE
BBICTABIIIECTCS OLIEHKA «OTJIIMYHO», «XOPOLLIOY», «YIOBIECTBOPUTEIBLHO» WA «HEYIOBIECTBOPUTEIBLHOY.

Ixana oueHnBaHUA Onucanue

BoinonneHs! Bce BUAbl yueOHOU pabOThI, IPEAYCMOTPEHHbIE YUEOHBIM IJIAHOM.
CryneHT [eMOHCTpUPYET COOTBETCTBUE 3HAHWMM, YMEHUH, HaBBIKOB
INPUBEIECHHBIM B TallMIaX IOKa3aTesel, onepupyeT NpuoOpPEeTEeHHBIMU
OtinyHO 3HAHUSAMM, YMEHMUSIMM, HaBbIKAMH, IPUMEHSIET UX B CUTyalUsX NOBBILIEHHON
cinoxHocTd. [Ipm 3TOM MOryT OBITH JOIYIIEHbl HE3HAYUTENIbHbIE OIIUOKH,
HETOYHOCTH, 3aTPyAHECHUS IIPU AHAIUTHUYECKUX ONlepalusix, IEPEHOCEe 3HAHUN U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE CUTYALUN.

BoinonHeHs! Bce BBl yueOHOU pabOThI, MPEAyCMOTPEHHBIE YUEOHBIM IJIAHOM.
CTy#eHT JAEeMOHCTpUPYET HENOJIHOE, IPaBUIbHOE COOTBETCTBUE 3HAHMH,
YMEHHM, HaBHIKOB NPUBEIACHHBIM B TaOIMIAX IOKa3aTened, Jubo eciu mpu
9TOM OBUIH JIOMYIIEHBI 2-3 HEeCYIIeCTBEHHbIE OIIMOKY.

Xopomio

BrimosnHeHs! Bce BUbI yueOHOM pabOThI, IPEAyCMOTPEHHBIE YUECOHBIM IIJIAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBME 3HAHMM, B KOTOPOM OCBEIICHA
OCHOBHas, HauboJiee BaKHAsl 4acTh MaTepualia, HO MPHU 3TOM JOIyIIEHa OHA
3HAYUTENbHASA OIINOKA UM HETOYHOCTD.

Y 10BIIETBOPUTEILHO

He BemonHeHn oaun wiu Oosee BHUIIOB y4eOHOM pabOThI, TPEIyCMOTPEHHBIX
yueOHbIM TIaHOM. CTyIIEHT JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUH,
YMEHUH, HABBIKOB IPHUBEICHHBIM B TaOJMIIaX TMOKA3aTesei, OIyCKArOTCs
3HAYUTENIbHbIE OIIMOKH, MPOSBISIETCS OTCYTCTBHE 3HAHUM, YMEHUH, HaBBIKOB
10 psily TIOKa3aTesei, CTYJCHT UCIBIThIBACT 3HAYHTENBHbIC 3aTPYTHCHUS TIPH
ONCpUPOBaHUU 3HAHHUAMU U YMCHUAMU MPHU UX NICPCHOCC HA HOBBIC CUTYyallHHU.

HeynosnerBopurensHo

7. DJIeKTPOHHasi HH(POpMaILHOHHO-00pa30BaTeIbHAS Cpeaa

Kaxxnpiii oOyuaroiuiicss B Te4eHHE BCEro nepruojaa oOydeHus o0ecreunBaeTcs UHANBUIYaIbHBIM
HEOrPaHUYEHHBIM JOCTYIOM K 3JIEKTPOHHON MH(OpMalMOHHO-00pa3oBaTesbHOM cpene Yebokcapekoro
nHCTUTyTa ((unmana) MOCKOBCKOTO IMOJIUTEXHUYECKOIO YHUBEPCHUTETa M3 JII00OW TOYKH, B KOTOPOM
uMeercs J0OCTyHn K HH(POpPMAallMOHHO-TEIEKOMMYHUKAMOHHOW cetn «VHTepHeT» (namee — ceTh
«MHTEpHETY), KaK Ha TEPPUTOPHH (priTHana, TaK ¥ BHE ee.

OnexkTpoHHas HWH(GOPMAIMOHHO-00pa3oBaTebHas Cpefla — COBOKYIHOCTh HWH(MOPMALMOHHBIX H
TEJIEeKOMMYHUKaLHOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIINX TEXHOJIOTMYECKHUX CPEICTB,
o0ecreynBarIuX OCBOCHHE OOy4yarolMMHUCS OOpa30BaTeNbHBIX MPOTrPaMM B IOJHOM O0BbEME
HE3aBHCHMO OT MECTa HaXOXKJICHHS 00yYaroINXCs.

OnexkTpoHHas MHQOPMAIIMOHHO-00pa3oBaTeIbHasl cpeja 0oecrneurnBaeT:

a) JOCTylnl K Yy4eOHbIM IUIaHaM, paboyuM MporpaMMaM JTUCHUIUIMH (MOJyJiei), NpaKTHUK,
JIEKTPOHHBIM yUEOHBIM M3/1aHUSAM U 3JIEKTPOHHBIM 00pa30BaTeNbHBIM pecypcaM, YKa3aHHbIM B paboumx
MporpaMMax JIUCHUIUIMH (MOIyJIeH), IPaKTUK;

0) ¢dopmMHUpoBaHHE BJIEKTPOHHOIO MHOPT(ONNO 00yHaroLEerocs, B TOM YHCIE COXPaHEHUE ero
paboT 1 OLIEHOK 3a ATH PadOTHI;

B) ¢ukcanmio xoja o0pa30BaTEeNBLHOIO IMpoOLEcca, Pe3ylbTaTOB MPOMEXKYTOYHON aTTecTaluu U
pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl OaKanaBpuara;
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I) NpoBeJeHHE Y4YeOHBIX 3aHATUH, NPOLEAYp OLECHKH pEe3yJbTaTOB OOYYEHMS, peasn3alus
KOTOPBIX TPEAYCMOTPEHA ¢ IPUMEHEHUEM AJIEKTPOHHOTO O0YUYCHHUsI, TUCTAHITMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHI;

1) B3aMMO/ICHCTBHE MEX/Iy YYaCTHUKaMHU 00pa30BaTeILHOTO MPOIEcca, B TOM YUCIIE CHHXPOHHOE
U (MJIM) aCHHXPOHHOE B3aMMO/ICHCTBHS TOCPEACTBOM ceTH «VIHTEepHEeT».

OyHKIIMOHUPOBAHHUE AJIEKTPOHHOW WH(POPMAIMOHHO-00Pa30BaTENBHON Cpelbl 00ecreunBaeTCs
COOTBETCTBYIOIIUMH CPeACTBaMHU MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U KBanupukanuei
pabOTHUKOB, €€ MCIIONB3YIONINX U TOICPKUBAIOIIHX.

OyHKIIMOHUPOBAHUE AIIEKTPOHHON HMH(OPMAITMOHHO-00Pa30BaTeIbHON CpeAbl COOTBETCTBYET
3aKOHOJATeNbCTBY Poccuiickoit denepanuu.

OcnoBHbIME cocTaBistoMu SMOC punnana sBiasroTcs:

a) calT WHCTUTYyTa B ceTH VIHTepHeT, pacmojioKeHHBIM 1Mo aapecy www.polytech2l1.ru,
https://chebpolytech.ru/ koTopslit ob6ecnieunBaer:

- JocTyn oOydaromuxcs K y4eOHBIM IUTaHaM, pa0O4YMM TMporpaMMmaM JHCIUIUINH, TPAKTHK, K
U3JJAaHUAM 3JICKTPOHHBIX OMOIMOTEUHBIX CUCTEM, 3JEKTPOHHBIM MH()OPMAIIMOHHBIM U 00pa30BaTEIbHBIM
pecypcaMm, yKazaHHBIX B pabouux mporpammax (pasmensl caiita «CBeneHuss o0 oOpa3oBaTeIbHOM
OpTraHH3aIII»);

- nH(popMUpoBaHHE 00ydaroIUXcsi 000 BCEX U3MEHEHHUSIX y4eOHOro mpoiecca (HOBOCTHAs JIEHTa
caiita, IeHTa aHOHCOB);

- B3aMMOJCWCTBHE MEXKAYy YYaCTHHKaMU OOpa30BaTeNLHOTO Iporecca (ToApa3aensl caiTa
«3azaTh BOIIPOC TUPEKTOPY»);

0) odunumanbHbIE AIEKTPOHHBIE aJpeca MOJpa3fesieHu U COTPYIHUKOB MHCTUTYTa ¢ SHaeKc-
noMeHoM (@polytech21l.ru (CHMCOK KOHTaKTHBIX JaHHBIX moapasfencHuid dunmana pasMmelleH Ha
opunmansHoM caiite ®dunmana B pasgene «KoOHTakThl», CHUCKA KOHTAKTHBIX —OQHUIIMATBHBIX
JIEKTPOHHBIX JIaHHBIX TpernojaBareneid pasmelieHsl B mnoapasaenax «Kadeaps») obecnednBaroT
B3aMMOJICHCTBHE MEX/y YYaCTHUKaMHU 00pa30BaTEIHHOTO MPOIIECCa;

B) JMYHBIA KaOuHeT oOyuwatomerocs (mopTdoiuo) (BXOoA B JMYHBIA KaOWHET pa3MelleH Ha
odpunmamsHoM caiite Ounnana B pazaene «CTyneHTy» mojapasjenie «NeKTpOHHAss WH()OPMAIMOHHO-
oOpa3oBaTenbHas cpeja») BKIOYAaeT B ceOsl MOPT(OIMO CTYJACHTA, IEKTPOHHBIE BEIOMOCTH, PEHTHHT
CTYJEHTOB U 00€ecreunBaeT:

- (ukcamuio xoja 0Opa3oBaTENbHOTO IPOLECCA, PE3yJIbTATOB MPOMEKYTOUHOW aTTecTalllu |
Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIBHBIX MTPOTPaMM O0yUYaIOIIMMUCH,

- (¢opMUpOBaHHE DIEKTPOHHOTO MOPT(HONIHNO 00yYaroIIerocs, B TOM YHCIE C cOXpaHEeHHe paboT
oOyyJaronierocs, pereH3uii 1 OIeHOK Ha ATH padOThI,

I) DIEKTPOHHbIE OUONMHOTEKH, BKIIOYAIONIME JJIEKTPOHHBIE KaTalloTH, MOJHOTEKCTOBHIE
JOKYMEHTBl W OOECIeYMBAIOIINE JIOCTYNl K YyYeOHO-METOJUYECKHM MaTepHajaM, BBITYCKHBIM
KBaTU(DUKAITMOHHBIM paboTaM | T.1.:

YeOoxkcapckoro nuctutyTa (puinana) - « IPBUAC»

1) DJIEeKTpOHHO-OuOMMoTeunsie cucteMel (OBC), BkIOYalONIMEe AIEKTPOHHBIA KaTalor U
MOJTHOTEKCTOBBIE IOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenpHas wiatdgopma KOpaiT - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

e) atdopma nugpposoro odbpazosanus [lonmurexa -https://Ims.mospolytech.ru/

K) cuctema « Auturuiaruaty» -https://www.antiplagiat.ru/

3) cuctemMa 3IeKTpoHHOro JjgokymMeHToobopora DIRECTUM Standard — oOecrieunBaet
JOKYMEHT0000poT Mexay dunuanom u Y HUBEPCUTETOM;

n) cucreMa «1C Ympasnenue BY3om Dnexktponnsiii gexkanat» (MOCKOBCKHI MOJUTEXHUYECKUN
yHUBEpCUTET) obecrneunBaeT (uKcanmui  XoAa  0o0pa3oBaTeIbHOrO  Mpolecca,  Pe3yJbTaToB
MIPOMEKYTOYHOM aTTECTAIIMH U PE3yJIbTATOB OCBOCHHS 00Pa30BaTENbHBIX MIPOrPaMM 00YJaIOLTIMHUCS;

k) cucrema «POLYTECH systems» ob0ecrneunBaeT HHPOPMAIMOHHOE, JIOKYMEHTAJIBHOE
aBTOMATH3MPOBAHHOE COTIPOBOXKICHHE 00Pa30BaTEILHOTO MPOIIECCa;
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a) cucteMa  «AOuUTypHeHT»  obOecreurMBaeT  JIOKyMEHTAJbHOE€  aBTOMAaTHU3MPOBAHHOE
COITPOBOKIICHHE PaOOTHI PUEMHONH KOMUCCHH

8. IlepeyeHb OCHOBHOIi M JONMOJHHUTEJLHOW Y4eOHOM JIMTEepaTypbl, HEOOXOAUMON Jis1
OCBOEHHS JUCIMIIIMHBI

OcHoOBHasl TUTEepaTypa:
1. 3emckoB, 0. B. MukponpolieccopHble yCTpOHCTBa aBTOMAaTU3MPOBAHHBIX CHUCTEM YIPaBJICHUS
BO3AYIIHBIM ABMXKeHUEM. OCHOBBI aHAJIOTOBOW M ITU(GPOBOM AIEKTPOHUKH : yueOHOoe mocooue / 10. B.
3emckoB, M. A. 3ybGakun. — Cankr-IlerepOypr : CIIBI'Y I'A um. A.A. HoBuxosa, 2024. — 156 c. —
ISBN 978-5-907860-01-8. — TekcT : anmekTpoHHbI# // JIaHb : 37eKTpOHHO-OMOIMOTEYHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/482717 (mata oOpamenus: 23.05.2025). — Pexum poctyma: s
aBTOPH3. NIOJIb30BATENIEH.

2. Konkep, A. b. MukpomnpoieccopHbie yCTpoiicTBa aBTOMaTHKH : yueOHoe nocodue / A. b. Konkep.
— HoBocubupck : HI'TY, 2022. — 74 c. — ISBN 978-5-7782-4644-7. — TexkcT : 3JI€KTPOHHBIN //
Jlanp : osnekTpoHHO-OuMOMmoreuynas cucrema. — URL: https://e.lanbook.com/book/306245 (mara

obpamenusi: 23.05.2025). — Pexxum goctyna: A aBTOPHU3. MOJIH30BATENCH.
JomnonHurenbHas IuTepaTypa:

1. CaxneB, A. M. IludpoBbie ycTpoiicTBa U MHKPOIPOLECCOPHI : yueOHHMK i By30B / A. M.
CaxueB. — 3-e uzn., nepepad. u gomn. — Mocksa : U3natensctBo HOpaiit, 2025. — 148 c. — (Bricmiee
oOpaszoBanue). — ISBN 978-5-534-18602-4. — Texkcr : anexkTpoHHbIN // OOpa3oBarenbHas miaTdopma
IOpaiir [caliT]. — URL: https://urait.ru/bcode/562949 (nara oopamenus: 23.05.2025).

2. Oropognukos, . H. MuxkpomnpoueccopHas texHuka: BBefeHue B Cortex-M3 : yuebHoe nocobue
s By3oB / M. H. OropognukoB. — Mocksa : UznatensctBo FOpaiit, 2024. — 116 c¢. — (Bsiciiee
oOpaszoBanue). — ISBN 978-5-534-08420-7. — Texkcr : anexkTpoHHbIN // OOpa3oBarenbHas miaTdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/538954 (nara obpamenus: 23.05.2025).

3. TexHudeckue cpencTBa aBTOMATHU3AIMU M YIPaBICHUS : YYEOHHWK Jisg BYy30B / mona oOmiei
penakmueit O. C. KomocoBa. — MockBa : WznmarenbctBo FOpaiit, 2025. — 331 c¢. — (Bsicmee
oOpaszoBanue). — ISBN 978-5-534-19350-3. — Texkcr : anexkTpoHHbIN // OOpa3oBarenbHas miaTdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/560599 (mara obpamenus: 23.05.2025).

Ilepronuka
1. NsBecTus Tynsckoro roCy1apCTBEHHOIO YHUBEPCUTETA.
Texunueckue HAYKH : Hayunsrit peLeH3UpYEMBIA JKypHaI.

https://tidings.tsu.tula.ru/tidings/index.php?id=technical &lang=ru&year=1. - TekcT : 371€KTPOHHBIH.
2. Hayunwiii nepuonmueckuii xypHan «BectHuk HOxHO-Ypallbckoro rocyaapCTBEHHOTO
YHHUBEpCUTETA. Cepus «DHepreTuKa» : Hayunsrit peLeH3UpYEMBIi KypHAJL.

https://www.powervestniksusu.ru/index.php/PVS. - TekcT : 31€KTPOHHBI.

9. IlpodeccuoHanbHble 0a3bl JAHHBIX H HH(POPMAIIHOHHO-CIIPABOYHbIE CHCTEMBI

[Mpodeccronansuas 6a3a

JaHHBIX U UH(OOPMALIMOHHO- HNudopmanus o mpaBe cOOCTBEHHOCTH (PEKBU3UTHI JIOTOBOPA)
CIIPaBOYHBIC CHCTEMBI
YHuBepcurerckas Temaruueckas 3nmeKTpoHHas OHONIMOTEKa M 0a3za AJs MPUKIATHBIX
I/IH(l)OpMaIII/IOHHaSI CUCTCMa I/ICCHG}IOB&HHﬁ B O6.]'IaCTI/I 9KOHOMMKU, ynpaBneHI/m, COIIMOJIOTUH,
POCCUHA JUHTBUCTUKH,  (unmocoduu,  QUIONOTHH,  MEXKIYHAPOIHBIX
https://uisrussia.msu.ru/ OTHOIICHUH, ITpaBa. CBOOOTHBIN JOCTYII

Hayunast onextponnas Oubiamnoreka eLIBRARY.RU - »310
KpYIHEHIIUn pOCCHUMCKHIA HH(pOPMAITMOHHO-aHATTU TUYECKUIA
MopTan B 00JIACTH HAYKH, TEXHOJIOTUU, MEIUIIUHBI U 00pa3oBaHUS,
cojepxarniuii pedeparsl U MOTHBIE TEKCTHI OoJiee 26 MITH HayYHBIX
cTaredl M MmyOJMKalMid, B TOM YHCIIE JIEKTPOHHBIE Bepcuu Ooiee
5600 pocCcHICKHMX HAayYHO-TEXHHYECKHMX JXYPHAJIOB, M3 KOTOPBIX

Hay4Hast SJIEKTPOHHAs
oubnmnoreka Elibrary
http://elibrary.ru/
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6o1ee 4800 >xypHAIOB B OTKPBITOM JOCTYTIE CBOOOIHBIN TOCTYII

bubnuorpaduueckue 6a3pl manapix MHNMOH PAH no cornuanpHbIM
Y TyMaHUTAapHBIM Haykam BeayTcs ¢ Havana 1980-x rogo. OOmmii
00BEM MaccuBoB coctaBisger Oonee 3 muH. 500 ThIC. 3amuceit
calt ~ Mucruryra  HayuHol | (maHHble Ha | sHBaps 2012r.). ExeroaHslii HpUpPOCT — OKOJIO
nHpopmanuu 1o obmectBeHHbIM | 100 ThIC. 3anucei.

Haykam PAH. B 06a3pl gaHHBIX BKIIIOYAIOTCS AHHOTHUPOBAHHBIE ONKCAHUS KHUT U
http://www.inion.ru cTaTedl u3 )KypHaJIOB U cOOpHUKOB Ha 140 s3bIKax, MOCTYNMHUBIINX B
OynnamentansHyto 6ubmmoreky MHMOH PAH.

Onucanust crated W KHUT B 0a3ax JaHHBIX CHaOXeHbl mudpom
XpaHEHUs U CChUIKaMHU Ha IOJIHbIE TEKCThl MCTOYHUKOB 13 HayuHolt
3JCKTPOHHOU OMOJINOTEKH.

®enepanbHblil opTan «Poccuiickoe 00pa3oBaHNe» — YHUKAJIbHBIN
UHTEpHET-pecypc B chepe 00pa3oBaHUs U HAYKH.

ExenHeBHO myOnMKyeT camble aKTyallbHble HOBOCTH, AHOHCHI
COOBITHM, MH(OPMALMOHHBIE MaTepuajbl JUIsl HIMPOKOIo Kpyra

denepanbHbI nopTa .
. yUTaTeNeH. ExenenenbHo  Ha  moprajge  pa3MELIAIOTCs
«Poccuiickoe
. 9KCKJIFO3UBHBIE MaTepHalsl, UHTEPBBIO c BeAYIIUMU
oOpa3oBaHue» [DIEKTPOHHBIN
crnenyajainucraMu — neaaroramMu, IICUXoJioramMu, YUYCHBIMU,

pecypc] — http://www.edu.ru
PEMOPTAXKH U aHATUTHYCCKHUE CTAThH.

YuraTenu moiydaroT JA0CTYI K HOPMaTHBHO-TIPABOBOM 0aze cdepsl
00pa3oBaHUs, OHU MOTYT IIOJB30BATHCS CAMBIMH Pa3IHYHBIMU
MOJIC3HBIMU CEPBUCAMH — TAaKHMH, KaK OHJIAH-TECTHPOBAHHE,
OIPOCHI 110 aKTYaJIbHBIM TEMaM H T.]I.

10. TIIporpammuoe oOecnedyeHue (JIMIEH3MOHHOE M CBOOOJAHO PpacHpoCTpPaHsieMoe),
HCII0JIb3yeMoe NPH OCyLecTBIeHUH 00pa30BaTeIbHOI0 Npouecca

Wudopmanus o nmpase
A ITporpamMmmHoOe COOCTBEHHOCTH (PEKBU3UTHI
obecrieueHne JIOTOBOPA, HOMEp JINIEH3UH U
T.J.)
Ne 2116 YueOnas ayautopus is 'Windows 7 OLPNLAcdmc nmoroBop NeJ103 ot 30.05.2012) ¢
TIPOBE/ICHIS yqe6HBIX 3aHATHI BCEX noncornamenusamu ot 29.04.14 n 01.09.16
(6eccpouHast JIMIIEH3US)
BUJIOB, MPEAYCMOTPEHHBIX - - ~
. Kaspersky Endpoint Security mns (Cybaunensunonnsiii norosop Ne ITITH-
[porpaMMon CPEHCT O/, 3 eca — Pacumpennsiit Russian|126/2023 ot 14.12.2023
PO eCCHOHATBHOTO Edition. 150-249 Node 2 year
oOpa3zoBanwsi/OakanaBpuara/ Educational Renewal License
crieruanuTeTa/ MarucTparyphblMicrosoft Visual Studio 2019 CBOOOJIHO PacIpoCTpaHsIeMOe
OCHalllcHHas 060py,Z[OBaHI/IeM u IIPOrpaMMHOE obecrieueHue (6eccp0qHa;1
TEXHUYECKUMHU CpeCTBAMML - —— nggmm) . T
-3Dv20u v JUIEH3UOHHBIH goroBop Ne Hi-22-
00yueHwusl, COCTaB KOTOPBIX 0 8’ 044 on 21032020 p
OTIPE/CIACTCA B pa60[£HX (beccpouHast TUIIEH3HS)
TMPOrpaMMax JIMCIUILTHH (MOTYTIEH) [pyiiNet cBOGOIHO PacIpoCTpaHsIeMOe
JlaGopaTopus «IIporpamMmmuoro porpamMmmHoOe obecneuenue (beccpounas
obecneucHUs )51 COIIPOBOKACHUA ITUTICH3HS)
KOMITBIOTCPHBIX CUCTEM) AIMP 0TEYECTBEHHOE CBOOOIHO
Kabuner MHQOPMALIMOHHBIX CUCTEM PaclpOCTpaHACMOC IIPOTPAMMHOC
u Texnonornii AO «HIIK «JJIAPA» obecretierie (Gecepotas AMNCHSMS)
No 2200 VYueOHnas ayJIATOpUS ISt 'Windows 7 OLPNLAcdmc nmoroBop NeJ103 ot 30.05.2012) ¢
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MIPOBE/ICHUS] YUEOHBIX 3aHATHHA BCEX
BUJIOB, IPESyCMOTPEHHBIX
[IpOrpaMMon CpeaHero
po¢eCcCHOHATBLHOTO
oOpa3oBanust/OakanaBpuara/
crienuanuTeTa/ MarucTpaTypsl,
OCHallleHHas  00OpYJOBaHMEM U
TeXHUYECKHUMHU

cpeactBaMu  OOydYeHHs,  COCTaB
KOTOPBIX OIIpenesseTcss B pabodyux
MporpamMmax JUCHMIUIAH (MOIYJIEH)
JlaGopaTopusi 31E€KTPOIHEPreTUKU U
AIIEKTPOTEXHUKU 000
«Hebokcapckoro
HIIEKTPOMEXAHUYECKOTO 3aBOJIa»

noncornamerusamu ot 29.04.14 u 01.09.16
(OeccpoyHast TUICH3US)

Kaspersky Endpoint Security s
6musHeca — Pactupennsrit Russian
Edition. 150-249 Node 2 year
Educational Renewal License

Cy6nuuen3nonnsiii gorosop Ne ITITH-
126/2023 or 14.12.2023

Google Chrome

CB0OOOTHOE pacTpoCTpaHsIeMOe
porpaMmmHoe obecnieuenue (beccpounas
TTUIICH3HSA)

Zoom

cBOOOHO pacHpocTpaHsIeMoe
[porpaMmHoOe obecniedeHue (beccpounas
ITUIICH3MST)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic(Microsoft
Open License

HOMep JHLeH3un-42661846 ot 30.08.2007)
c porcornamenusamu ot 29.04.14 u
01.09.16 (6eccpounast JmIEH3M)

Ne 103a [Tomemenue JUTSt
CaMOCTOSTEIIBHON paboThI
oOyJaromuxcs

Kaspersky Endpoint
Security mist 6usHeca —
Pacmmpennsiii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

CyOnuueH31oHHbIH 1oroBop Ne
[TI11-126/2023 ot 14.12.2023

MS Windows 10 Pro

noroop Ne 392 469.223.3K/19
ot 17.12.19 (6eccpounas
JIALICH3HS])

AdobeReader

CBOOOJTHO PaCIpOCTPaHIEMOe
IpOrpaMMHOE 0OecTieyeHHe
(6eccpouHast JIMICH3H)

l'apanT- cipaBouHO-
MIpaBoOBas CUCTEMA

Horosop NeC-002-2025 ot
09.01.2025

Yandex Gpay3zep

CBOOOIHO PaCIpPOCTPaHIEeMOe
porpaMMHOe oOecTieueHre
(6eccpouHast JIMICH3HS)

Microsoft Office Standard
2007(Microsoft
DreamSpark Premium
Electronic Software

HOMED JUIIeH3UN-42661846 ot
30.08.2007) ¢ momcoriameHusIMu
01 29.04.14 1 01.09.16
(6eccpouHast TUIICH3MS)

Delivery

Academic(Microsoft

Open License

AIMP OTEUYECTBEHHOE CBOOOHO
pacripocTpaHseMoe MPOrpaMMHOE
obecnieuenue (OeccpouHast
JIATICH3HS )

Kaspersky Endpoint CyOnuiieH3nOHHBIN 10roBOp Ne

Security nyst Ouzneca —
Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

[MIT1-126/2023 ot 14.12.2023
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11. MaTepHaJIbHO-TEXHHYECKOE 00ecneYeHHe JUCHUILINHDBI

[lepeueHb OCHOBHOTO O0OPYIOBaHUS H

Tun u HOMep momenieHus
TEXHUYECKHUX CPEJICTB O0YUCHHUs

VYuyebHass ayauTopus A8 NPOBEICHHUS y4eOHBIX
3aHATUN BCEX BUOB, IIPEAYCMOTPEHHBIX NIPOrPaMMOM

CpeIHero npoeCCUOHATHLHOTO

oOpa3oBanusi/OakanaBpuara/ cnenuanureta/ | OGopyJoBaHUE: KOMIUIGKT MeOenu  Juis
Marucrparypsl/0akaiaBpuaTa/ crienpanuTeTa/ | y4eOHOro mporecca; J0cka yueOHas; CTEH/IbI
MarucTpaTyphsl,, OCHAIleHHas obOopyaoBaHueM U | TexHUueckue cpeacTsa 00yueHHS:

TEXHUYECKUMHU  CpEACTBaMU  OOY4YCHHs, COCTaB | KOMIIBIOTEpPHAs TEXHHKA, MYJIbTHMEIHIHOC
KOTOPBIX ONpenensercs B padounx mporpammax | obopyaoBaHue (IPOSKTOP, IKPaH)
quctuIinH (Moxyselt) KabuHeT cuctem yrmpaBieHUs
000 «HIIO «Kackag-I'PYID»

Ne 2196 (r. Yebokcapsr, yia. K.Mapkca. 60)

VYueOHast ayauTopus s TPOBEACHHS y4eOHBIX
3aHATUN BCEX BUOB, IPEAYCMOTPEHHBIX MPOTPaMMOM

CpeIHErO npodeccronansaoro | O00pyIOBaHNe: KOMIUIEKT MEOEIH st y4eOHOro
obOpasoBanus/OakanaBpuara/ crienpanuTeTa/ | POHecca, AOCKa yueOHas; CTCHIBL,

aBTOMAaTU3WpOBaHHbIE pabounme ™ecta Ha 15
0o0yJarommxcsi, aBTOMAaTH3WpPOBaHHOE pabodece
MECTO IPEeToIaBaTes,

MarucTpaTypbl, OCHAIleHHas O00OpyJOBaHHEM U
TEXHUYECKUMHU  CpeACTBaMH  OOy4YeHMs, COCTaB
KOTOPBIX oOmpeAensercs B pabouumx Mporpammax

o Texnuyeckre CpeacCTBa O6¥‘ICHHH3
AUCIHILINH (MOIIYJ'ICI/I) KOMITbIOTEpHAaA TCXHHKA, MyJ'IBTPIMQI[PIfIHOG

Jlaboparopuss  «[IporpammHoro oOecnedyeHus 0GopyoBanHe (POEKTOp, KpaH), MapKepHas

COIPOBOXKACHHS KOMIIBIOTEPHBIX CUCTEM) J0CKa, MporpaMMHOE obecreueHne oOmmero u
Kabuner nH(OpPMalMOHHBIX CHUCTEM M TEXHOJOIMH | mpodecCHOHATBHOrO Ha3HAYCHHUS

AO «HIIK «2JIAPA»
Ne 2116 (r. Yebokcapsl, yia. K.Mapkca. 60)

OO0opynoBaHWe: KOMIUIGKT MeOenu s
y4eOHOTO mpolecca;

Texuuuyeckue CpeICcTBa 00VYeHHS:
KOMITBIOTEPHASI TEXHHKA C BO3MOXHOCTBHIO
MOJAKIoUeHUusT K cetn «MHTepHeT» W
obOecrieueHHeM JOCTylma B  JJIEKTPOHHYIO
nH(OPMAIIMOHHO-00Pa30BaTEILHYIO  CPEIy
dunuana

Tlomemenue hilag: CaMOCTOSITEIILHON paboThI
00ydaromuxcst
Ne 103a (r. YeGoxkcapsr, yi. K.Mapkca. 54)

12. MeTozmqecmle YKazaHusd NJisd oﬁyqalomerom M0 OCBOCHHUIO NTHUCHHUILINHBI

Memoouueckue ykazanusa 0na 3AHAMUN IEKUUOHHO20 MUNA

B  xome  nekuMOHHBIX  3aHATUH  OOydarolmieMycss  HEOoOXOOUMO  BECTH
KOHCIIEKTUpOBAaHUE Y4YeOHOro matepuana, oOpaiiarh BHHUMaHUE Ha KaTeroOpuH,
(OopMyJIMPOBKH, PACKPBIBAIOLINE COJEP)KaHUE TEX WIM HMHBIX SBJICHUI U MPOLECCOB,
Hay4HbIE BBIBOJBI U IPAKTUYECKUE PEKOMEHIALINM.

HeoOxoaumo 3a1aBaTh IpenoaaBaTeio yTOUHSIOMINE BOIPOCHI C LENbI0 YSICHEHUS
TEOPETUYECKUX  TOJOKEHUW, pasperieHus CHOpHbIX cuTyaruil. [lenecoobpasHo
nopabaTbiBaTh CBOM KOHCIEKT JIEKLIHWH, Jejlas B HEM COOTBETCTBYIOLIME 3allUCH U3
OCHOBHOM W JONOJIHUTEIBHOM JIMTEPATYPBI, PEKOMEHIOBAHHOW NPENOJABATEINEM U
Ipe1yCMOTPEHHON yueOHOM MporpaMMoi AUCIUIUIMHBI.

Memoouueckue ykazanus 011 3aHAMUI CEMUHAPCKO20 (NPAKMUYECK020) muna.

[IpakTuueckue 3aHATHS TMO3BOJSIOT pPa3BUBaTh y OOYYalOIIErocsi TBOPYECKOE
TEOPETUYECKOE  MBIIIJIEHUE, YMEHHE  CaMOCTOSITEJIbHO  M3y4yaTb  JIATEPATypy,
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aHAM3UPOBATh MPAKTUKY; y4aT YETKO (POPMYIUPOBATH MBICIb, BECTH JUCKYCCHIO, TO €CTh
MMEIOT UCKIIFOUUTEIBHO BaXKHOE 3HAUEHUE B PA3BUTUU CAMOCTOATEIIBHOTO MBIILICHHUS.

[ToaroroBka K MpakTUYECKOMY 3aHSTHIO BKIIOYAeT JABa »Tana. Ha mepBom stame
00yYaroIIUiiCcs IUIAHUPYET CBOK CAMOCTOATENBHYIO Pad0Ty, KOTOpasi BKIIFOYAET: YSICHEHUE
3alaHdsl Ha CaMOCTOATENbHYI0 padoTy; m1moAOOp OCHOBHOM U JIOMOJHUTEIBHOU
JUTEPATYPBI; COCTABIECHUE IJIaHA PAa0O0ThI, B KOTOPOM OIPEAEISIIOTCS OCHOBHBIE ITYHKTBI
npeacrosiuieil  moArotoBku. CocTaBleHHE IUIAHA JAMCHMIUIMHUPYET U IOBBIIIAET
OpraHU30BaHHOCTH B padoTe.

Bropoil 3Tanm BKIIOYAET HEMOCPEICTBEHHYIO MOJTOTOBKY K 3aHATHIO, KOTOpas
HAYMHAETCs] C M3YYEHUsI OCHOBHOM M JIONOJHUTEIbHON JuTeparypbl. Ocoboe BHUMaHUE
Opy 3TOM HEOOXOJMMO OOpaTUTh HAa COAEP)KAHWE OCHOBHBIX IOJOKEHUH U BBIBOJOB,
oObsiCHEHHE  fABJIEHMM U (DAKTOB, YSACHEHHE  MPAKTUYECKOTO  MPUIOKEHUS
paccMaTpUBaEMbIX TEOPETHUYECKUX BOIMPOCOB. Jlajee ciemyeT MOJArOTOBUTH TE3UCHI IS
BBICTYIJICHUN IO BCEM y4e€OHBIM BOMPOCaM, BEHIHOCUMBIM Ha MPAKTUYECKOE 3aHITHE HIIU
0 TE€ME€, BBIHECEHHOW Ha JUCKYCCHUIO (KPYTJIbIi CTOJ]), IPOJyMaTh MPUMEPHI C LIENIbIO
oOecrieueHunst TECHOM CBSI3M M3y4aeMOW TEMBI C peaTbHOU KU3HBIO.

l'oToBsACH K MOKIAMy WIM BBICTYIUICHHIO B paMKaX HWHTEPAKTUBHON (DOPMBI
(IucKyccHsl, KpyIJIblid CTOJ), MPU HEOOXOAUMOCTH CIIEAyeT OOpaTUThCS 3a MOMOILBIO K
PENnoaBaTEIIoO.

Memoouueckue ykazanusa K camocmoameibHoi padbome.

CamocrosiTenbHass pabora oOydaromierocs SIBISIETCS OCHOBHBIM  CPEICTBOM
OBJaJcHUsI y4eOHBIM MaTE€pUaioM BO BpEeMs, CBOOOJHOE OT 00s3aTENbHBIX Y4YEOHBIX
3ansaTuil. CamocTosiTenbHas padoTa 00yyarolerocst HaJl yCBOEHUEM Y4eOHOro Marepuaia
N0 y4yeOHOW NUCUUIUIMHE MOXKET BBIMOJIHATHCS B OMOJIMOTEKE YHUBEPCUTETA, yU4eOHBIX
KaOWHEeTax, KOMIIBIOTEPHBIX KjaccaxX, a Takke B JoMamHuX ycioBusix. CoaepxaHue u
KOJIMYECTBO  CAMOCTOSITEIbHOM  pabOThl  OOydaromierocss OmpenemsieTcs y4eOHOU
IpPOrpaMMON JUCHUILIIMHBI, METOJUYECKUMU MaTepraiaMu, MPaKTUYECKUMU 3aJaHUAMU U
YKa3aHUSIMU TTPENOAaBaTEIIs.

Camocmoamenvnan padooma ¢ ayOumopHoe 6pems MOHcem GKAI0UaAMb:

1) KoHCHEKTUpOBaHME (COCTABICHUE TE3UCOB) JICKIIUH;

2) BBIMOJIHEHHE KOHTPOIBHBIX PadoOT;

3) peuieHue 3aaady;

4) paboTy CcO CIIpaBOYHON U METOIUYECKON JTUTEPATYPOK;

5) paboTy ¢ HOpMATHUBHBIMH MPABOBBIMU AKTAMMU;

6) BBICTYIUICHHUA C JOKJIaJaMH, COOOLIEHUSIMHA Ha CEMUHAPCKUX 3aHITHUSX;

7) 3ammTy BBITOJHEHHBIX PadoT;

8) yuacTue B ONEpaTHBHOM (TEKYILEM) ONpPOCe MO OTACIbHBIM TeMaM U3y4aeMoi
JTUCITUTUTHHBL

9) yuactue B cobOeceoBaHUSX, JIETOBBIX (POJEBBIX) UTPAX, AUCKYCCHUSIX, KPYTJIBIX
CTOJIaX, KOH(PEPEHIIHUIX;

10) yyactue B TECTUpPOBAHUU U JP.

Camocmosamenvnan padooma 60 6HeayOUMOPHOE 8PEMA MOICEN COCHIOAMD U3:

1) moBTOpeHuUs JIEKIIMOHHOI'O MaTepHaa;

2) MOJArOTOBKU K MPAKTUYECKUM 3aHSATHUSIM;

3) u3ydeHus yueOHOUN U HaAyYHOU JTUTEPATYPHI;
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4) wW3yueHUs HOPMATUBHBIX TPABOBBIX aKTOB (B T.4. B DJEKTPOHHBIX 0azax
JTAHHBIX );

5) pelleHus 3a7a4, ¥ UHBIX MPAKTUUECKUX 3aJJaHUI

6) MOArOTOBKHU K TECTUPOBAHUIO U T.JI.;

7) MOATOTOBKHU K MPAKTUYECKUM 3aHSATHUSM YCTHBIX JOKJIAI0B (COOOIIEHNU);

8) moaroTroBku pedepaToB IO 3aJAHUIO MPENOJaBATEIS;

9) BBINOJIIHEHUS KYPCOBBIX padbOT, IPEIyCMOTPEHHBIX YUEOHBIM IIJIAHOM;

10) BeiienieHUsT HanboJee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB IO MU3y4aeMOl Teme,
MOJIyYEHUE Pa3bSICHEHUN U PEKOMEHJAIIUNA 0 IaHHBIM BOIMPOCAM C MPErojiaBaTesiMU Ha
KOHCYJIbTalIUSIX.

11) mpoBeneHusi CaMOKOHTPOJISI MyTEM OTBETOB HA BOINPOCHI TEKYIIETO KOHTPOJIS
3HAHUM, PELICHUS NPEACTABICHHBIX B JAHHOW IporpaMMe 3ajad, T€CTOB, HalHMCAaHUs
pedepaToB MO OTAEIBHBIM BOIIPOCAM U3Y4YaeMOMl TEMBI.

Texymmii KOHTpOJb OCYHIECTBIISIETCS B (OpPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIAJI0B.

B cnydae mpormyckoB 3aHSATHH, HAIWMYWS WHIUBUIYAIBHOTO Tpadguka oOydeHUs u
JUTSL 3aKPETUICHUS TPAKTUYECKUX HABBIKOB CTYJIEHTAM MOTYT OBITh BBIJAHBI THUIIOBBIC
WHJMBUAYyaJIbHbIC 3aJlaHUsl, KOTOpPbIE JOJKHBI OBITh CJaHbl B  YCTAHOBJICHHBIN
penojaaBaTeaeM CpoK.

13. OcolGeHHocTH peanu3auvu AUCHUIVIMHBI JJIS HHBAJIUAOB M JHI C
OrpaHN4YeHHBIMHU BO3MOKHOCTSIMU 310POBbSI

OOydeHue Mo AaHHOW JUCHUIUIMHE  WHBAIWAOB U JIMI[ C OTIPAaHUYCHHBIMHU
BO3MOXHOCTSIMU 3710poBbsi (nanee OB3) ocymiecTBisieTcss npemnojaaBaTelieM C Y4eTOM
0COOEHHOCTEW MCUXO(MU3UYECKOTO PAa3BUTHSA, WHIUBUIYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHUSI 3JI0POBBSI TAKMX 00YyYarOIIUXCs.

JIist CTYyZIEHTOB C HapyIIEHUSMH OINOpHO-ABUTaTenbHOW (PyHkimu u ¢ OB3 mo
CIyXy TMpeayCMaTpUBAETCS COMPOBOXKIEHUE JIEKUMA W TMPAKTUYECKUX 3aHSATUU
MYJIbTUMEIUUHBIMU CPEJICTBAMU, PA3/IaTOYHBIM MaTEpPUAJIOM.

Hns ctyaentoB ¢ OB3 no 3peHuio mpeaycMaTpuBaeTCsl IPUMEHEHUE TEXHUYECKHUX
CPEACTB YCWJIEHUS OCTAaTOYHOTO 3pEHHs, a TaKke NIPEAYCMOTPEHA BO3MOXHOCTH
pa3paboTKu ayIMOMaTEPHAIIOB.

[lo manHOW nucHMIUIMHE OOYYEeHHE WHBAIMAOB U JHUI[ C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU  3JIOPOBBSI MOXXET OCYIIECTBISATHCS KaK B ayJuTOpPUH, TaK U C
UCITOJIb30BAHUEM AIEKTPOHHOMN uH(pOpMaIIMOHHO-00pa30BaTENbHON cpenbl,
00pa3oBaTeNbHOTO NOpTajia U JIEKTPOHHOM MOYTHI.
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JIUCT JOIOJIHEHUU 1 USMEHEHUN

paboueit mporpaMmbl JUCIUTIIMHBI

Paboyasg mporpamMma AUCHMIUIMHBI PACCMOTPEHA, OOCYKIEHA W Ooa0o0peHa UIs
ucrnondeHus B 2026-2027 yyeOHOM roay Ha 3acenanuu Kadeapbl, mpoTokoa Ne 9
oT «22» Mmas 2026r.

BHeceHbl JIONOJHEHUSI M M3MEHCHHUSI B YAaCTU aKTyaIW3allMy JIMIIEH3MOHHOIO
IporpaMMHOIO O6€CH€‘—ICHI/IC, HCIIOJBb3YEMOC Ipu OCYIICCTBJICHHUHN
06D330B3T€HBHOFO npoliecca 10 JaHHOW JMCIUILJIMHBI, a TAaKKE COBPEMEHHBIX
HDOd)CCCI/IOHaJII)HBIX 0a3 JaHHBIX H I/IHd)ODMaIII/IOHHI)IX CITPABOYHBIX CHCTCMaAX,
aKTyaJIM3allMM TI€PCYHS] OCHOBHOM W AONOJIHMTEILHOM V‘I€6HOI>’I JUTEPATYPHI,
HCO6XO,Z[PIMOI>1 JJI1 OCBOCHUA AW CIMITIINHBI.

Pabouasi mporpamma JIUCHUIUIMHBI PaccCMOTpEHa, OOCY>KJIeHa MU OJI00peHa s
ucnonaHenus B 202 -202  y4yeOHOM rojy Ha 3acefanuu Kadeapbl, IpOTOKoJ No
oT  « » 202 r.

Bnecennl JOITIOJIHCHUA U U3MCHCHMUA

PabGouass mporpamma JIHCUUIUTMHBI PacCMOTpEHa, OOCYXKJeHa M OJ00peHa s
ucnongHenus B 202 -202  yyeOHOM rojy Ha 3acefaHuu Kadeapbl, IPOTOKOJ No
OT _ « » 202 r.

BHeceHb! I0N0JHEHUS U U3MEHEHUS

PaGouass mporpamMma AMCHMIIMHBI PAacCMOTpeHa, OOCYXKIeHa M 0J00peHa Jyis
ucnonHeHus B 202 -202  yuyeOHOM roAy Ha 3acenaHuu Kadeapsl, IPOTOKOT No
OT  « » 202 r.

BHeceHbI I0N0JHEHUS U U3MEHEHUS
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