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PaGouas mporpamma AUCIUIUIUHBI pa3paboTaHa B COOTBETCTBHH C:

- ®enepalibHbIM TOCYAApPCTBEHHBIM O00pa30BaTEIbHBIM CTaHJIAPTOM BBICILIETO
oOpazoBaHusi - OakamaBpuar Mo HampaBieHuto noaroroBku 13.03.02 —
DNEeKTPOIHEPreTUKa U IEKTPOTEXHUKA, YTBEPAKACHHBIN MpUKa3oM MUHUCTEPCTBA HAYKU
u Bbicuiero oopaszoBanus Poccuiickoit ®denepannu Ne 144 ot 28 despans 2018 1. (pen.
08.02.2021 r.) 3apeructpupoBannblii B Muntocte 22 mapra 2018 roma, per. Homep 50467
(manee — ®I'OC BO).

- VYueOHbIM TUTaHOM (O4YHOM, 3a04HOM (opM oOOyudeHHs) IO HaIpaBICHUIO
noaroroBku 13.03.02 «DnekTpolsHepreTuka M d3JeKTpoTexHuKa». Pabodas mporpamm
JTUCHUIUIMHBL BKJIIOYAeT B ceOs OLICHOYHBbIE Marepuajbl IJisi MPOBEIACHUS TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH M MPOMEXKYTOYHOM aTrTecTanuu mno aucuuruimae (m.6 Donn
OLICHOYHBIX  CPEACTB Uil  NIPOBEACHUS  TEKYLIEro  KOHTPOJS  YCIEBAeMOCTH,
MPOMEXKYTOUHOW aTTeCTAI[MU [0 UTOTaM OCBOEHUS JUCHIUILIAHDI)

ABtop Tory3oB Cepreil AjneKCaHAPOBHY, CTAPUIMK MpenojaBareib KaQeapsl

HHGOPMAIIMOHHBIX TEXHOJIOTUHM U CUCTEM YIIPABICHUS

(ykazamo PHO, yuenylo cmenensv, yueroe 36anue uii O0NHCHOCMY)

[Iporpamma omoOpena Ha 3acenanun Kadeapbl MHPOPMAITMOHHBIX TEXHOJOTUN H
cucteM yrpasieHus (mpotokon Ne 9 ot 17.05.2025r).



1. Ilepeyenp mNJAHUPYEMBIX Pe3yJabTAaTOB OO0Oy4YeHHsl 1O JUCIHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHM Ppe3yJIibTATAMH OCBOCHHSI 00pa30BaTeIbHOU
nporpammsbl (Llesiu ocBoOeHMsI M CIUIIIMHBI)

1.1. [enamu OCBOEHHMSI JUCHUIUIMHBI [leqsiMM  OCBOEHHUS  AUCIUILIMHBI
«MUKpOIIPOILIECCOPHBIE CUCTEMBI B YHEPTETUKEY SIBIISIOTCSI:

- M3y4YEHHUE METOAOJOTUM TMPOCKTUPOBAHUS MPOTPAMMHOTO OOECIeUCHUs
MUKPOKOHTPOJUIEPHBIX YCTPONCTB.

- pUOOPETEHUE MPAKTUUECKUX HABBIKOB MO MPOCKTUPOBAHUIO MPOTPAMMHOTO
obecrieueHus

3agayaMy OCBOECHMS AUCUUILIMHBI « MUKpPOIPOUECCOPHBIE CUCTEMBI B SHEPTETUKE»
SBIIIOTCS: 3HAKOMCTBO C OOIIEH CTPYKTYpOM H apXUTEKTypOWd IIMPOKO H3BECTHBIX
MHUKPOKOHTPOJUIEPOB

1.2. Obnactu npodeccuonanbHON NEATENbHOCTH u(uim) cthepsl
npoecCuOHAIBHON ESITEIbHOCTHA, B KOTOPBIX BBIMTYCKHUKH, OCBOWBIIHE IPOTPAMMY,
MOTYT OCYIIECTBISATH MPO(PECCHOHATBHYIO IEATEITLHOCTS:

- 16 Cmpoumenbcmeo u HCUNUWHO-KOMMYHAIbHOE XO3AUCBO,

- 20 Dnexmposnepeemuxa.

1.3. K oOCHOBHBIM 3ajayaM W3y4YE€HUsS OUCUUILUIMHBI OTHOCUTCS MOJTOTOBKA
00y4JaronuXxcsi K BBIMOJTHEHUIO TPYIOBBIX (YHKIIMA B COOTBETCTBUM C NPOGECCMOHANbHBIMM
CTaHAapTaMu:

Kon, HaumeHoBanue u

HaumeHnoBanue ypoBeHb kBajquukanun | Kox u HauMeHoBaHMe TPYAOBBIX
npodeccuoHAIbHBIX OT®, na koropbie (GyHkumii, Ha KOTOpBIE
cranpapros (I1C) OpPHEHTHPOBaHA OPHEHTHPOBAaHA AVCHMILIMHA
AUCHUILINHA
C/01.6

Opranu3alnOHHO-TEXHUYECKOE,
TEXHOJIOTUYECKOE M PECYPCHOE
obecriedeHre padboT 1o

16.019 JKCIUTyaTalluy TPaHCPOPMATOPHBIX

C N
«TexHnyeckoe 0OCTyKUBAHUE U MOJICTAHIIUNA U PacIpeIeTUTEIIbHBIX
PykoBoacTBO

PEMOHT J2JICKTPOTCXHUYCCKHUX ITYHKTOB

. CTPYKTYPHBIM
yCTPOUCTB, 000pyI0BaHUS U
N HOJpa3IeIEHUEM 110
YCTaHOBOK», YTBCPIKACHHBIN
TCXHUYCCKOMY

npukazoM MuHHCTEpCTBa Tpya U

couansHou 3amuTel PO ot 25
apenst 2023 . N 329n TPaHCHOPMATOPHBIX ITnanupoBanue U KOHTPOJIb
MMOJCTAHIINN U

o0cmy>)XuBaHUIO U peMOHTY | C/02.6

(3apeructpupoBaHo B MuHIocte ACATCIIBHOCTH IO 3KCINTyaTalluu

aCIpEeEeIUTEIbHBIX .

P® 25 man 2023 . Ir)I YHKI”)F 0I1; 6 TpaHC(HOPMATOPHBIX TOACTAHIUN U

perucrpanronnsiii N 73448) ’ pacnpenenuTebHbIX IMYHKTOB
C/03.6

Koopaunanus NeSITeIbHOCTH

IepcoHala, OCYHICCTBJIAIOIICTO




HaumeHoBanue
npo¢eccuoHAIBbHBIX
cranaapros (IIC)

Ko, HammeHoBaHue 1
YPOBeHb KBaJIU(PUKAIHT
OT®, na koropbie
OPUEHTHPOBaHA
AMCHUIJIMHA

Kon 1 HanMeHOBaHUe TPYAOBBIX
(pyHKIMI, HA KOTOpbIE
OPHEHTHPOBaHA AMCLUHUILIMHA

TEXHUYECKOoe  OOCIyXHBaHHE U
PEMOHT TpaHchOpMaTOPHBIX
MOJCTAHIIMA M paclpeleTuTeIbHbIX

ITYHKTOB

D

VYnpasnenue
JEeATEIbHOCTBIO 110
KOHTPOJIIO PEKUMOB U 110
OIIEpaTUBHOMY
YIPABJICHUIO PEXXKUMaMU
MYHHLIANIATbHBIX
JJEKTPUUECKUX CETEU, 6

D/01.6

Opranu3anys 1 BRIIOTHEHUE paboT
10 KOHTPOJIIO PEKUMOB
MYHULUIIAIBHBIX NIEKTPHUUECKUX
ceTell U ONEePaTUBHOMY YIIPaBJICHHUIO
MU

D/02.6
Opranu3zanus ¥ KOHTPOJIb paboThI
OIEepaTUBHBIX PAOOTHUKOB

D/03.6

CrnenuanbHasi IOJrOTOBKA
pabOTHUKOB, 3aHUMAIOLTUXCS
KOHTPOJIEM PEKHUMOB U
OTIEPATUBHBIM YIIPABICHUEM
pexXuMaMy MYHUITUTIATBHBIX
AIEKTPUYECKUX CETEMN

20.041
«PabOTHUK MO ONEPATUBHO-

TCXHOJOTMYCCKOMY YIIPABJIICHUIO

B JIEKTPUUECKUX CETIXY,
YTBEPKACHHBIN MPUKAa30M
MuHuncrepcTBa Tpyna u

conuaiabHoM 3amuTtel PO ot 14

Mmas 2019 . Ne327n
(3aperucTpupoBaH
MuHHCTEPCTBOM FOCTULIMN

Poccuiickoit @eaeparuu 16 uromns

2019r., perucTpalilnOHHbIN
Ne55292)

E

Opranuzanus 1esiTeIbHOCTH
0 ONEPaTUBHO-
TEXHOJIOTHYECKOMY
YOpPaBICHUIO B paMKax
CMEHEI, 6

E/01.6

Opranu3zanus ¥ KOHTPOJIb
BBINOJTHEHHS (DYHKIUHN 110
OIEepaTUBHO-TEXHOJIOTUYECKOMY
YIPaBICHUIO

E/02.6
Opranuzanus 1esTeIbHOCTH
CMEHHOTO TIepCOHaa

1.4. KowmmereHiuu oOydaromnierocs,

JUCHUITIITMHBI

dbopmupyemble B pe3ylbTare OCBOCHHS




HanmenoBanune
KATeropuu

(rpynmnsi)
KOMIIETEeHIIU I

Kon n
HaNMEHOBaHHE
KOMIIETCHIINIA

Kon 1 HanMeHoBaHue
HHAUKATOPA 10CTUKEHUS
KOMIIETECHIINH

Ilepeyenb niIaHMpyeMbIX
pe3yJbTaToB 00y4eHusl

HNudopmarnmonnas
KyJIbTypa

OIIK-2 Criocoben
pa3pabarbIBaTh
aJIrOpPUTMBI U
KOMIIBIOTEPHBIE
[IPOTPaMMBl,
HPUTOTHBIC TSI
NPaKTHYECKOTO
IpUMEHEHUS

OIIK-2.1. Ucnonb3yer
METO/IbI aHanu3a 51
MOJIETTUPOBaHUs, (UBUKO-
MaTeMaTUYECKUM  armapar
JUTSt peneHus
KOHCTPYKTOPCKHUX u
TEXHOJIOTMYECKUX 3a7a4

HA YPOBHEe 3HAHUIL:

3HATh MPUHIHUIIBI
MIPOCKTUPOBAHUS
AIIEKTPOHHBIX YCTPONCTB Ha
OCHOBE
MUKPOKOHTPOJIJIEPHBIX ILIAT,

HA YPOBHE YMEHUIL:

YMETh UCIOJIb30BaTh
COBpPEMEHHBIE MTPUHIIUIIBI
MIPOCKTUPOBAHUS
AIIEKTPOHHBIX YCTPONCTB Ha
OCHOBE
MUKPOKOHTPOJIJICPHBIX IUIAT

HA YPOBHE HABLIKOE:
BJIAACTb HABBIKAMU
HCIIOJIB30BaHUS
MI/IKpOKOHTpOHHepHBIX Ijiar
JUISL PEIICHUS TIPOCTHIX
3a7a4 B 00nacTu
SIIEKTPOHHUKH

OIIK-2.2. Pa3pabarbiBaeT u
PEaTN30BBIBACT AITOPUTMEI
peneHus 3ama4 C
UCTIONIb30BaHNEM
MIPOTPaMMHBIX CPE/ICTB

HA YPOBHEe 3HAHULL:

3HATh MPUHLMUIIBI
IpPOrpaMMHUPOBaHUS
3JIEKTPOHHBIX YCTPOMCTB Ha
OCHOBE
MUKPOKOHTPOJUIEPHBIX IUIAT.

HA YDOGHE YMEHUIL:

YMETb UCIIOJIb30BATh
COBPEMEHHBIE ITPUHLINIIBI
IIPOrpaMMUPOBAHUS
3JIEKTPOHHBIX YCTPOICTB Ha
OCHOBE
MUKPOKOHTPOJUIEPHBIX ILJIAT

HA YPpOBHE HABLIKOB.
BJIAACTh HABBIKAMU
HCIIOIB30BaHUS
MI/IKpOKOHTpOJIJIepHBIX iar
JUTSL PEIICHUS CIIOKHBIX
3aJ1a4 B 00J1acTH
JIEKTPOHUKHU

OIIK-2.3. [Ipumensier
MMEIOIINECs CPECTBA
UH(POPMAITMOHHBIX
TEXHOJIOTHH JJIs TOHCKA,

Ha YpOBHe 3HAHULL

3HATh MIPUHIIUTIBI
pa3pabOTKH AIIEKTPOHHBIX
YCTPOWCTB Ha OCHOBE




HanmenoBanune
KATeropuu

(rpynmnsi)
KOMIIETEeHIIU I

Kon n
HAUMEHOBAHHE
KOMIIETCHIINIA

Kon 1 HanMeHoBaHue
HHAUKATOPA 10CTUKEHUS
KOMIIETECHIINH

Ilepeyenb niIaHMpyeMbIX
pe3yJbTaToB 00y4eHusl

XpaHeHus1, 00paboTKU 1
aHanu3a nHQpopMaIu

MUKPOKOHTPOJIJIEPHBIX ILIAT.

HA YPOGHEe YMEHUIL:

YMETb UCIIOJIb30BaTh
COBPCMCHHBIC ITPUHIIUIIBL
pa3pabOTKH IEKTPOHHBIX
YCTPOUCTB Ha OCHOBE
MUKPOKOHTPOJIJIEPHBIX ILIAT

HA YPOBHE HABLIKOE:
BJIAACTb HABBIKAMU
HCIIOJIB30BaHUS
MI/IKpOKOHTpOHHepHBIX Ijiar
JUISL PEIIEHUS TIPOCTHIX U
CIIOKHBIX 3a7a4 B 00JIaCTH
SIIEKTPOHHUKH

VYnpasnenue
JIEATEIBbHOCTBIO 110
TEXHUYECKOMY
00CTy KUBaHUIO U
PEMOHTY
000pynoBaHus
MOJICTaHLIUN

I1K-6 Crioco0HOCTh
OIICHUBATh
TEXHUYECKOE
COCTOSIHUE U
OCTaTOYHBIN pecypc
o0opyoBaHus

[1IK-6.1 Ouenusaer
TEXHUYECKOE COCTOSTHUE
000py/I0BaHUs C
UCIIOJIb30BaHUEM
CpEICTBaMH U METOAAMHU
KOMITBIOTEPHOU
JIMarHOCTUKU

HA YPOBHEe 3HAHUIL:

OCHOBBI KOMITBIOTEPHOM
JTUATHOCTUKU 00OpYyIOBaHUS
(BUOpOIMAarHOCTHKA,
Tepmorpadus,
VABTPA3ByKOBOIl  KOHTPOIIb,
aHaJu3 Macel);

METOJIBI 00paboTku u
UHTEPIIPETAINN
JTUArHOCTUYECKUX JaHHBIX;
HOPMATUBBI W  KPHUTECPUU
OILICHKHU TEXHUYECKOTO
COCTOSIHUSI 000PYIOBaHUS;
MIPUHIIUTIBI paboThI
nuarmoctudeckoro 110;

HA YPOBHE YMEHUIL:

o 0NpaTh METOJIBI
JTUarHOCTUKHU B
3aBUCHMOCTH  OT  THUNA
00opyIoBaHus;

HACTpaWBaTh W TPUMCHSITH
JTUArHOCTUYECKHUE TPUOOPHI;
dbopMyTHpOBATH BBIBOABI O
COCTOSHUM  00OpYIOBaHHS
Ha OCHOBE
JTUArHOCTUYECKUX JaHHBIX;
HA YPOBHE HABLIKOG:
UHTEpIIpeTalus
JTUArHOCTUYECKUX
porpamm;
COCTaBJICHUE PEKOMEH AL
0 PEMOHTY WU 3aMeHe

OTYCTOB




HanmenoBanune

Koa u Koa u HamMeHoBaHme
KaTeropuu Ilepeyenb niIaHMpyeMbIX
HAaHMMEHOBaHMe HHAUKATOPA 10CTUKEHUS
(rpynmnsi) . pe3yJbTaToB 00y4eHusl
. KOMIIeTeH N i KOMIIeTeHIH
KOMIIeTeHIU i

y3J10B 000PYI0BaHUS.

Ha YpOBHe 3HAHUIL:
IIPUHIUIIBI paboTsl
3NIEKTPOOOOPYIOBAHUS;
TpeboBanus [1YD;
CTaHAapThl O€30M1aCHOCTH;
U3MepeHne napamMeTpoB
(HampspKeHue, TOK,
COIIPOTHBIICHHE  W3OJISIUH,
K03 GUIIUESHT MOIITHOCTH);

HA YPOGHE YMEHU.:
T1IK-6.2 OuennBaer P Y

aHamm3 XapaKTEPUCTHK
XapaKTePUCTHUKH, TTPHHITHITHI

BIEKTPOOOOPYIOBAHNS;

MOCTPOEHUS U
(GYHKITMOHUPOBAHHMS
JKCIUTYyaTUPYEMOTO
3IIEKTPOOOOPYIOBAHUS

UHTEPIIPETAIHS CXEM;
Ha YPOBHE HABLIKOB:
NPOBENICHHE TEXHUYECKOTO
00CITy)KMUBaHUS
ANIEKTPOOOOPYIOBAHUS;
BEISIBJIICHUC
HEHCIIPABHOCTEH o
KOCBCHHBIM pU3HAKaM
(meperpes, 1rym, BUOparus);
COCTaBJICHHE OTYETOB O
TEXHUYECKOM COCTOSHHH C
pEKOMEH TAIHSIMH o
pPEMOHTY/3aMEHE.

2. Mecto aucuunimabl B cTpykrype OITOIT

HMuctnumuaa b1.JI(M)B.JIB.4.2 «MukponpoieccopHble CUCTEMbI B JSHEPIETHKE»
peanusyercss B pamkax ooOs3arenbHOM uacth brnoka 1 «Jlucuuminuubl  (MOIyIs)»
porpaMmbl OakajaBpuara.

JlucimiuinHa mpernonaercs oO0ydaronmMmcs 1Mo o4Hoi gopme oOyueHus — B 5-M
ceMecTpe, 1o 3aouHoi opme — B 10-M cemectpe.

Juctmmmaa « MHUKpOTPOIIECCOPHBIE CHCTEMBI B SHEPTETUKE» SIBISIETCS (DUHATBHBIM
stariom (hopmupoBanwust komrerermmii OITK-2 u [TK-6 B mporiecce ocBoernst OITOIT.

Jucunmuimaa « MUKpOIIPOLIECCOPHBIE CHCTEMBI B DHEPIETHKE» OCHOBBIBACTCS Ha
3HAHUSAX, YMEHHUSX M HaBBbIKaX, MPUOOPETEHHBIX TMPU HW3YYEHUU JUCLMILIMH:
KOMITbIOTEpHAs] Tpaduka TMpU NPOEKTUPOBAHUM, KOMIIBIOTEPHOE MOIECIUPOBAHUE
IIPOLIECCOB AIEKTPOIHEPTETHKH.

®opmoil TPOMEKYTOUHOM aTTeCTallMd 3HaHUM O0O0ydaeMblX MO OYHOU ¢opme
oOyueHusi SIBISIETCA HSK3aMEH B 5-M cemecTpe, mo 3aodHod ¢opme sk3ameH B 10-m
CEMECTpE.



3. O0beM TUCHUIIIHHBI
ouyHast (hopma OOyUCHHUS:

Buj yueOHoii padoThl 0 1M CHMIIIMHE Bcero B 3.e. u yacax Cemectp 5
B yacax

Obmast TPYI0EMKOCTH TUCIHILTHHBI 5 3.e. -180 ak.uac 180 ak.uyac
Konmaxmmnasn paboma - Ayoumopnuvie 3anamus 49 49
Jlexyuu 16 16
Jlabopamopnvie 3auamus 32 32
Cemunapwl, npakmuyeckue 3ausmusi - -
Koncynomayus 1 1
Camocmosamenvhan paboma 95 95
KypcoBasi pa6ora (KypcoBoii IpOeKT) - -
Buj npomekyTounoii aTrecrauuu Ox3aMeH-36 yacoB | Ok3aMeH-36 JacoB

3a04Has (hopMa OOyUeHUS:

Bun yueOHoii padoThl 0 IMCHMIIJIMHE

Bcero B 3.e. 1 yacax

Cemectp 10
B yacax

O0mast Tpy10€éMKOCTb IMCUMILINHBI

5 3.e. -180 ak.uac

5 3.e. -180 ak.uac

Konmaxkmmnas paboma - Ayoumopnule 3anamus 17 17
Jlexyuu 8 8
Jlabopamopmvie 3auamus 8 8
Cemunapwl, npakmuueckue 3ausmus - -
Koncynomayus 1 1
Camocmosamenvhan paboma 154 154

KypcoBasi pa6ora (KypcoBoii MpOeKT)

Bua npome:xyTouHOM aTTecTANUM

OKk3aMeH-9 yacoB

Dk3aMeH-9 yacoB

4. Conep:kaHue JUCUUILUIMHBI, CTPYKTYPHPOBAaHHOe MO TeMaMm (pasjaejiam)
TUCHUIUIMHBI ¢ YKa3aHUEM MX 00beMOB (B aKaJeMHYECKUX Yacax) U BUIOB Y4eOHbIX

3aHATHH

4.1. YueOHO-TEeMAaTHYECKUH IJIAH
OyHasa popma 0by4eHUs

TpynoemkocTh B yacax
KourakTHas pabora — Kon
HaumenoBanue Tem (pa3aesioB) AynuTopHas pabora CaMOCTO HHILHKaTopzi
AUCIHUAIIJINHBI CeMHHAPHI 1 aTciabHad JOCTUKCHUN
Ja00paTopH
NEeKIUn npaktuieckue | padora | KOMIICTCHIUH
bIC 3aHATHUA
3aHATHA
Tema 1. IToHsiTHE 31E€KTPOHHOM OIIK-2.1
CHUCTEMbl. MUKPOKOHTPOJLIEPHI U OIIK-2.2
MuKpornpoueccopsl. [Ipeacrasnenue 2 - - 15 OIIK-2.3
uHdopmaiuu B [1K-6.1
MHKPONPOLIECCOPHON CUCTEME. I1K-6.2
Tema 2. Mukponporieccopsl ¢ - OIIK-2.1
COKpAILEHHBIM U TIOJHBIM HaOOpOM 2 4 15 OIIK-2.2




xoMaHz. CTpykTypa OIIK-2.3
MUKPOKOHTPOJIIEPA. [1K-6.1
I1K-6.2
OIIK-2.1
Tema 3. Tumel TakTUpOBaHUS
MUKPOKOHTPOJLIIEPOB. P OIIK-2.2
4 15 OIIK-2.3
[Topte! BBOnA-BRIBOAA. CTPyKTYypa U TTK-6.1
(byHKIHOHATBHOE Ha3Ha4YeHUE ’
[1K-6.2
MOPTOB OOIIETO HA3HAYCHMS.
Tema 4. DnexTponorpediaeHue u OIIK-2.1
PEXUMBI pabOTHI OIIK-2.2
MUKPOKOHTPOJIIEpOB. OCHOBHBIE 4 10 OIIK-2.3
GyHKIMM MOZyJIs Taiimepa- I1K-6.1
CUETUHKA. I1K-6.2
Tewma 5. IIpepbiBanus B OIIK-2.1
MHUKpOKOHTposuiepax. CoObITUS U OIIK-2.2
ux 00paboTKa B 8 10 OIIK-2.3
MUKPOKOHTpOJIEpax. I1K-6.1
I1K-6.2
Tema 6. UnTepdeiicbl, 0CHOBHBIC OIIK-2.1
nonstus. Uutepdeiic UART. OIlK-2.2
Wntepoeiic SPI. [Ipsamoit noctyn k 8 10 OIIK-2.3
namsata (DMA). [1K-6.1
I1K-6.2
OIlK-2.1
Tema 7. [Ipeo6pazosarenu AL u OIIK-2.2
ITAIL ITocTrosiHHBIE U ONIEpATUBHbBIC - 10 OIIK-2.3
3allOMUHAIOIINE YCTPOUCTBA. I1K-6.1
I1K-6.2
OIIK-2.1
OIIK-2.2
Tema 8. YcrpolicTBa BBOJA U
B:IB?)Z[ga I?Ifli(b%(;)hfauin o 12 10 OINK-2.3
' I1K-6.1
I1K-6.2
OIIK-6.1
OIIK-6.2
Koncynprannmn 1 - OIK-6.3
I1K-7.1
[1K-7.2
I1K-7.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
KoHTposs (3Kx3ameH) - 36 K7 1
[1K-7.2
I1K-7.3
UTOIrO 49 131

3aouHas Gopma 00yueHUs




TpynoemMkocTh B yacax

Kon
Haumenosanue TeM (pa3/ie/ioB) KouTakrHas padora — UHIUKATOpa
JHCHATNTHHBI AyuTopHas padora CaMOCTO | 1 o vk it
cemunaper u | ATCIbHA
J1abopaTtopH KOMIICTCHIIMH
JICKIIUA BIC 3AHSTHS MNpaKTUYECCKHUE | S pa60Ta
3aHATUA
Tema 1. ITonsTHE 311EKTPOHHOU OIlK-2.1
CUCTEMBI. MUKPOKOHTPOJUIEPHI U OIIK-2.2
MUKPOTPOLIECCOPBI. | - - 18 OIIK-2.3
[Tpencrasnenue uHpopmalyu B [1K-6.1
MUKPOMIPOILIECCOPHON CUCTEME. [1K-6.2
Tema 2. Mukponporeccopsl ¢ OIIK-2.1
COKpAILEHHBIM U TIOJIHBIM HAOOpOM OIIK-2.2
koMauz. CTpykrypa 1 1 - 18 OIIK-2.3
MHUKPOKOHTPOJLIEPA. I1K-6.1
I1K-6.2
OIlK-2.1
Tema 3. Tumbl TakTUpOBAHUS
MUKPOKOHTPOJLIIEPOB. ’ OINK-2.2
1 1 - 18 OIIK-2.3
[Topter BBOAa-BEIBOA. CTPYKTYpa U TTK-6.1
(byHKIHOHATBHOE Ha3Ha4YeHUE ‘
[1K-6.2
MOPTOB OOIIETO HA3HAYCHHMS.
Tema 4. DnexTponorpediaeHue u OIIK-2.1
PpeXUMBI pabOThI OIIK-2.2
MUKPOKOHTPOJIIIEPOB. OCHOBHBIE 1 1 - 20 OIIK-2.3
byHKIMM MOZyJIs TaiiMepa- I1K-6.1
CYETYMKA. I1K-6.2
Tewma 5. I[IpepbiBanus B OIIK-2.1
MHUKpOKOHTpoJuiepax. CoObITUS U OIIK-2.2
ux o0paboTka B 1 2 - 20 OIIK-2.3
MUKPOKOHTpOJLIEpaX. I1K-6.1
[1K-6.2
Tema 6. UnTepdeiicbl, 0CHOBHBIC OIIK-2.1
nonstusi. Uatepdeiic UART. OIIK-2.2
Nurepdeiic SPL. [psimoii noctym k 1 - - 20 OIIK-2.3
namsatu (DMA). [TK-6.1
I1K-6.2
OIlK-2.1
Tema 7. [IpeoOpazoBarenu AL u OIIK-2.2
IIAIL ITocTrosiHHBIE U ONIEpAaTUBHbBIC 1 - - 20 OIIK-2.3
3allOMUHAIONIUE YCTPOMCTBA. [TK-6.1
I1K-6.2
OIlK-2.1
Tema 8. YerpoiicTsa BBOA 1 OIK-2.2
BBIBOJIA HH(DOPMALIUH ! 3 ) 20 OIIK-2.3
' ITK-6.1
I1K-6.2
Koncyneranun 1 - OIIK-6.1
OIIK-6.2
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OIIK-6.3
I1K-7.1
[IK-7.2
I1K-7.3

OIIK-6.1

OIIK-6.2

OIIK-6.3
I1K-7.1
[IK-7.2
I1K-7.3

Kontpons (3x3ameH) - 9

UTOrO 17 163

4.2. Conepxxanue QJUCHUIIMHBI

Tema 1. IloHsiTHE 3JIEKTPOHHOM CHCTEMbI

MUKpPOKOHTPOIJUIEPEI 1 MUKPOITPOLIECCOPBI.

[Ipencrasnenue nHpopMaIi B MUKPOTIPOLIECCOPHOM CUCTEME.

Tema 2. Muxkponpoueccopbl ¢ COKpalleHHbIM U MOJHBIM HA00POM KOMAaH/

CrpykTtypa MUKpOKOHTpoiuiepa. McTtopusi pa3BUTHS apXUTEKTypP MHUKPOIIPOLECCOPOB.
[IponsBogurenu MukpornpouneccopoB. lIpumepsl INpUMEHEHUS MHMKPOIPOLECCOPOB B
DHEPIETHKE.

Tema 3. Tunbl TAKTUPOBAHUA MUKPOKOHTPOJLIEPOB.

Tunel W  OCOOEHHOCTM TE€HEPAaTOpOB, BIWSHHUE YaCTOThl HAa  XapaKTEPUCTHKU
MHUKPOIIPOLIECCOPHBIX CUCTEM.

[Toptel BBOma-BbiBOgA. CTpykTypa U (YHKUMOHAIBHOE HAa3HAaY€HUE IMOPTOB OOILEro
Ha3HAYCHMUS.

Tema 4. DuekTponorped/ieHUe U peKMMbl Pa00Thbl MUKPOKOHTPOJLIIEPOB

Ha3nauenue taiimepa. OcCHOBHbIE (PYHKIMM Moayis Taiimepa-cuétunka. OcoOeHHOCTH
NPUMEHEHUSI TalMEpOB CUYETYMKOB B dHepretuke. CHeuuanu3upoBaHHbBIE TalMeEpHI,
CTOPOKEBOM TaMep.

Tema S. IIpepbiBaHusA B MUKPOKOHTPOJLJIEPAX

Crioco6bl 0OMeHa JaHHBIMA B MUKPOIPOIIECCOPHBIX cucTemax. CoObITHs M X 00paboTKa B
MHUKPOKOHTpOJLIIEpAX.

Tema 6. UnTepdeiicbl, 0CHOBHbIE TOHATHUS

[TporpamMmHBIif crmoco® oOMeHa JaHHBIMH B MUKPOMIPOIIECCOPHBIX cucTteMax. UuTtepdeiic
UART. Hntepdeiic SPI. ITpsmoit noctyn k namsitu (DMA).

Tema 7. IIpeoOpaszoBaresm ALl u LAIL. IlocrosiHHble H oONepaTHUBHBbIE
3allOMHUHAKOIIME YCTPOICTBA.

[IpeobpazoBanus uppoBeIX curHanoB B aHanorossie (LIAIT).

[IpeoOpa3zoBaHusi aHATOTOBBIX CUTHAJIOB B In(ppoBbie (ALIIT).

[TocTosiHHBIE 3aIIOMHUHAIOIINE YCTPOMCTBA.

OnepaTuBHbBIE 3alIOMUHAIOIINAE YCTPOICTBA.

Tema 8. YerpoiicTBa BBOa M BbIBOAA HHGOpManum.

Crpykrtypa nepudepuiinoro ycrpoiicta. OyHKIMHN U CTPYKTYpa CUCTEMBI BBOJIa-BHIBO/IA.

YcrpoiicTBa BBoa MHPOpMAIUU. YCTPOICTBA BBIBOJA MH(GOPMAIIUH.
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5. Y4eOHo-MeTONMUYECKOE 00ecnedyeHrEe CAMOCTOATEIbHONH padoThI CTYIeHTOB

CamocrosTenbHass padoTa MPOBOAUTCS C LEIbIO: CUCTEMAaTU3allUd U 3aKpEIICHUs
MOJyYEHHBIX TEOPETUYECKUX 3HAHMM M MPAKTUYECKUX YMEHUH O0OydaroIHXcs;
yIIyOJIEeHUs. U PacClIMPEeHUs] TEOPETUUECKUX 3HAHUU CTYJAEHTOB; (POPMUPOBAHUS YMEHUU
UCIIOJIb30BaTh HOPMAaTHBHYIO, IPAaBOBYIO, CIPABOYHYIO JOKYMEHTAIUIO, YYEOHYIO U
CHEIUANIbHYIO JIUTEPATYpPYy; Pa3BUTHsI MO3HABATEIBHBIX CIIOCOOHOCTE W aKTUBHOCTHU
OOyyYaroluxcsi: TBOPYECKOM WHHULMATUBBI, CaMOCTOATENbHOCTH, OTBETCTBEHHOCTH,
OpPraHU30BaHHOCTH; (OPMUPOBAHHE CAMOCTOSTEIBHOCTH MBIILIEHUS, CIOCOOHOCTEN K
CaMOpa3BUTHIO,  COBEPIICHCTBOBAHUID UM  CaMOOpPTaHU3AINH; dbopmMupoBaHus
po(eCcCHOHANIBHBIX KOMIIETEHIIUHN; PA3BUTHUIO UCCIIEIOBATEICKIUX YMEHUHN CTY/IEHTOB.

®opMbl ¥ BUIBI CAMOCTOATEIHLHON pPaOOThI CTYIEHTOB: YTEHHUE OCHOBHOM U
JOMOJIHUTENIBHOM ~ JIMTEpPaTypbl —  CaMOCTOSITENIbBHOE  M3yYEHHWE Marepuana 1o
PEKOMEHTyeMbIM JIUTEPATyPHBIM HUCTOYHUKAM; paboTa ¢ OHOIMOTEYHBIM KaTaJoTOM,
CaMOCTOSITENIbHBIA ~ MOAOOp HEOOXOAMMOM  JuTeparypbl; paboTa CcO  CIOBapeM,
CIPABOYHUKOM; MOMCK HEOOXONUMON MH(pOpMaLUK B ceTh MIHTEpHET; KOHCIIEKTUPOBAHUE
WCTOYHUKOB; pepeprpOBaHUE HCTOYHUKOB; COCTABJICHHE AHHOTALUMN K MPOYUTAHHBIM
JUTEPATYPHbIM HMCTOYHHUKAM; COCTaBJICHUE PELEH3UH M OT3hIBOB HA MPOYUTAHHBIN
Marepuai; cocTaBieHue o030pa MyOnuKaluuii Mo TeMe; cocTaBieHue Oubnuorpaduu
(bubnmumorpaduueckoil KapTOTEKH); MOATOTOBKA K pas3iIWyHbIM (opMaM TeKyllen u
MIPOMEXYTOYHOM arTecTauMd (K TECTUPOBAHMUIO, KypCOBOM paboTe, DJK3aMeHY);
CaMOCTOSATENILHOE BBITIOJIHEHUE MPAKTUYECKUX 3aJaHUM PENpONYKTUBHOIO THUMa (OTBETHI
Ha BOIIPOCHI, 33]1a4H, TECTHI).

TexHonorust opraHu3alMy CaMOCTOSITEILHOW pPadOThl OOYyYarOIIMXCS BKIIOYAET
UCTOJBb30BaHHE  HMH()OPMALMOHHBIX U MaTepUalIbHO-TEXHUYECKUX  PECYpCOB
00pa30BaTeIbHOTO YUPEKICHUS: OMOIMOTEKY C YHUTAIbHBIM 3aJI0M, KOMITHIOTEPHBIC
KJIacChl € BO3MOXHOCTBbIO paboTel B  MHTepHeT; ayauTopuu  (KJIAcChl)  JUIs
KOHCYJIFTALlMOHHOW J€ATEIbHOCTH.

[lepen BbINOIHEHUEM OOYYAIOIIMMUCS BHEAYJUTOPHON CaMOCTOSITEIbHOM padOThI
npernojaBaresib MPOBOAUT KOHCYJBTUPOBAHHWE IO BBINOJHEHUIO 3aaHusl, KOTOPBIN
BKJIIOYAET LIEJIb 33JIaHUs, €T0 COICPKAHUs, CPOKHU BBITIOJHEHHUS, OPUEHTUPOBOUHBIN 00BbEM
paboThl, OCHOBHBIE TpeOOBaHUS K pe3yjibraraM padOThl, KpUTEpUU OLIEHKU. Bo Bpems
BBITIOJIHEHUSI OOyYalOUMMUCS BHEAYJIMTOPHOM CaMOCTOSTENIbHOW paboThl W MpHU
HEOOXOIMMOCTH TPEINoAaBarelb MOXKET MPOBOAWTh HWHIAUBUIYAJIbHBIE U TPYIIOBHIE
KOHCYJIbTaIUH.

KonTtponps camocrosiTensHOM pabOThl CTYAEHTOB IpPEIyCMaTpPHUBAET: COOTHECEHHE
COAIepKaHMUsI KOHTPOJIsl C UENIMH OOy4eHHs; OObEKTHBHOCTh KOHTPOJIS; BaJIUIHOCTD
KOHTPOJII  (COOTBETCTBUE MPEABSBISIEMBIX 3aJaHUA  TOMY, 4YTO MPEANOJAraeTcs
POBEPUTSH); AU PEPEHINALNIO0 KOHTPOIbHO-U3MEPUTENBHBIX MaTePHAIIOB.

@opMBbI KOHTPOJISI CAMOCTOSTENIbHOM pa0dOThI: MPOCMOTP U MPOBEPKA BBITOJIHEHHUS
CaMOCTOATENbHON paboThI npernojaBaTesieM; OpraHu3alus CaMONPOBEPKH,
B3aMMOINPOBEPKHA  BBIIIOJIHEHHOTO 3a/laHus B Tpynne; OOCYXKIEHUE Pe3yJabTaroB
BBINIOJITHEHHON pabOThl Ha 3aHATHM; MPOBEICHHWE MNHCHBMEHHOTO ONpOCca; MNPOBEICHUE
YCTHOTO ONpOca; OpraHu3alus W MPOBEICHWE WHIUBUIYAIBHOTO Cco0Oecel0BaHus;
OpraHu3anus U MpoBe/ieHne co0eceI0BaHus C TPYIIION.
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IlepeyeHb BONIPOCOB, OTBOAUMBIX HA CAMOCTOSITEIbHOE OCBOCHUE M CHUIIIUHBI,
(opMbI BHEAYTUTOPHOI CAMOCTOATEIbHOI PadOTHI

HaunmeHoBaHue TeM

l'[epeqem) BOIIPOCOB, OTBOAUMBIX HA CAMOCTOATECJILHOEC

®opMbI BHEAYIUTOPHOM

(pa3neJioB) OCBOEHHE CaMOCTOATEIbHOI
AUCHUILINHBI padoThI
Tema 1. [lonstue 1. ApxuTekTypa u Ki1accu(UKanus JeKTPOHHBIX CUCTEM Pabora ¢  koHCHEkTOM
3JIEKTPOHHOU e KiroueBsle BOIIPOCHI: JIEKIIWH, y4eOHOM,
CHCTEMBI. o Yo TaKoe JJIEKTPOHHAs cucreMa? | METOAMYECKOU u
MUKpOKOHTPOILJIEPHI U OcHoBHbIE KOMITOHEHTBI (1aTYuKH, | JOTIOJIHUTEIbHON
MHUKPOIIPOLIECCOPBI. MPOIIECCOPBI, UCTIONHUTENLHBIE YCTPOICTBA). | JIMTEPATYPOil.
[IpencraBnenue o Kunaccudukanus  cuctem:  anamorosble, | Iloaroroska x ananusy
nH(popmManuy B udpoBele, THOPUIHBIE. KOHKPETHOH CUTYalHH.
MUKPOIPOLIECCOPHOI o [Ilpumepbl mnpumeHeHus:: OT  OBITOBOI
CUCTEME. TEXHUKH hi(s) MIPOMBILIIEHHON
aBTOMaTHU3al1H.
e IlpakTnueckoe 3aganue:
o Pazo0pare cTpyKTypy MPOCTO# AIIEKTPOHHON
CUCTEMBI (HallpuMep, YMHOTO TEPMOCTaTa).
2. Muxkpormnpoieccopbl: TPUHLIUI PaOOTHI H IPUMEHEHHE
e KiroueBsle BOIIPOCHI:
o Otnuumne MUKpOTIpoIieccopa oT
MUKPOKOHTPOJLIEPA.
o Apxurektypa pon Heiimana u I'apBapackas
apXUTEKTypa.
o Ilpumepsr mukponpoueccopos: Intel x86,
ARM Cortex.
o IlpakTnueckoe 3aganue:
o CpaBHUTH XapaKTEepPUCTUKU
mukpornpoueccopoB ans [IK u MoOuibHBIX
YCTPOMUCTB.
3. MUKPOKOHTPOJIIEPHI: 0COOEHHOCTH u
IIPOrpaMMHUPOBaHUE
e KuroueBsle BOIIPOCHI:
o Crpykrypa  mukpokoHTpoiuiepa  (LIITY,
namste, nepudepusi: ADC, UART, PWM).
o [Ilomynsapueie cemerictBa: AVR (Arduino),
STM32, PIC.
o OcHoBel nporpammupoBanust Ha C/CH++ st
MK (mpumep: MUTaHUE CBETOAUOIOM).
e IlpakTnueckoe 3agaHue:
o Hamucars npoctyro nporpammy mins MK ¢
UCIIOJIb30BaHUEM Cpelibl pa3paboTKu
(Arduino IDE, Keil, STM32CubelDE).
Tema 2. 1. Apxutektypbl mukponpoueccopon: RISC vs CISC Pabora ¢  koHCHEkTOM
Mukponpoueccopsi ¢ | KiroueBbie Bonpocst: JICKITUM, y4ueOHOH,
COKpAIICHHBIM U e Ompenenenue RISC (Reduced Instruction Set METOINYECKOM u
HOJTHBIM HAa0OPOM Computer) u CISC (Complex Instruction Set JIOTIOJTHUTCIIBHOM
xoMana. Ctpykrypa Computer): JUTEPATypPOH.
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MHUKPOKOHTPOJLIEPA.

o OcobeHHOCTH KOMaHIHBIX HAOOPOB
(KOJIMYECTBO MHCTPYKIIUH, ITTUHA KOJIA,
TaKTOBAas 4acToTa).
o IIpumeps! nporeccopoB: ARM (RISC) vs
Intel x86 (CISC).
e CpaBHeHHUE MPOU3BOIUTEIHHOCTH:
o DueproapdexruBHocTh RISC-apxutekTyp.
o CoOBMECTHMOCTh M ONTHUMH3AIMS MO 3a/1a4u
(CISC pns ITK, RISC myst MOOUITBHBIX
YCTPOMICTB).
e IlpakTnueckoe 3aganue:
o CpaBHHUTS JBa npoleccopa (Hanpumep,
ARM Cortex-M u Intel 8051) mo
KPUTEPUSM: TAKTOBAs 4aCTOTA,
sHEpromnoTpedieHne, o01acTb MPUMEHECHHS.
Pecypcsr:
e Kuwura: «KomnbrorepHas apxurekrypa» — /1.
ITarTepcon, I>x. XeHHECCH.
e Crarps: «RISC vs CISC: paznuuus u npumMepbny
(Habr).
2. CTpyKTypa MUKPOKOHTPOJIJIEPA U €T0 KOMITOHEHTBI
KittoueBbie BONpoCHI:
¢ Ocnosnsie 0ok MK:
o Snpo (CPU), mamsrts (Flash, RAM),
nepudepus (GPIO, ADC, UART, SPI, 12C).
o TakroBasg CHHXpOHM3ALUS
(BHYTpECHHHE/BHEIITHUE TEHEPATOPHI).
e [Ipumeps! nonyisapusix MK:
o AVR (Arduino), STM32, PIC.
e IIpakTnueckoe 3aganue:
o HW3yuuts datasheet MuxpoxkoHTpOILIEpa
(manmpumep, ATmega328P), BeinenuTh
KITIOUEBBIE TTapaMeTphl (00beM aMsITH, KOJI-
Bo GPIO, ananoroBsie BXOJIbI).
3. IIporpaMmmMupoBaHre MUKPOKOHTPOJUIEPOB: OT PETHUCTPOB
mo HAL
KittoueBbie BONpoCHI:
e YpOBHU NPOrPAMMHUPOBAHHUS:
o Pabora c perucrpamu HanpsMyto (Ha sS3bIKE
O).
o HcnonwzoBanue 6uommorex (HAL —
Hardware Abstraction Layer).
e [Ipumep kona:
o Hactpoiika GPIO nns muranus
CBETOAMOAOM (PETUCTPOBBIN TOAXO VS
HAL).
e IlpakTuueckoe 3a1aHue:
o Hamucars nporpammy asst u3MepeHust
TEMIEPATYPhl C TOMOIIBIO TaTYHKa
DS18B20 u BbIBOIA TaHHBIX HA TUCTUICH
(ucnionbizyst STM32CubelDE).
Pecypcsl:

IlonroroBka Kk  aHamusy
KOHKPETHOM CUTYaIlH.
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PykoBonctBO: «STM32 11st HAYMHAIOLIUX
Kypc: «IIporpammupoBanne MK Ha Cy (Stepik).

Tema 3. Turnbl
TaKTUPOBaHUS
MUKPOKOHTPOJIEPOB.
[TopTel BBOJA-
BbIBoAa. CTpyKTypa u
(hyHKIIMOHATIEHOE
Ha3HauY€HUE IOPTOB

0611161"0 Ha3Ha4YCHUsI.

Tunbl TAKTUPOBAHUS MUKPOKOHTPOJLIEPOB.
OcCHOBHBIE THITBI TE€HEPATOPOB:

o Buyrpennnii RC-reneparop.

o BHemrHuii KBapuEeBbIid F€HEpPaTOP.

o PLL — ¢a3oBas aBTOnoacTpoiika 4acToThl.
Br160p reneparopa u ero BIUsSIHUE HA CTA0MIBHOCTh
CUCTEMBI. PaccmoTpute  mpeumyuiectBa U
HEI0CTaTKU Ka)/10ro TUIA re’eparopa,
0COOCHHOCTH HAaCTPOWKH B PA3JIMYHBIX CEMeHcTBaxX
MK.
Hcnonp3oBaHue HECKOJIBKUX HMCTOYHUKOB
TaKTUPOBaHUs OAHOBpeMeHHO. Kak mepekitouarhbcs
MEXy HCTOYHUKAMHM TaKTHUPOBAaHUS U 3aU€M 3TO
nemaerca?
OCOo0EHHOCTH CHHXPOHH3AIMU SiApa Tpoleccopa H
nepudepuiiHbIX  yCTPOWCTB. BaxHO mOHMMATH
pabory CUCTEMHBIX LIMH, 3a/IepKEK
pacipoCTpaHEHUsl CUTHAJIOB U OpraHu3aluu paboThl
KOHTPOJUIEPOB MaMATH.

[TopTs! BBONA/BBIBOJIA!

Pesxxumbl paboThI TOPTOB:

o Pexum nmudpoBoro Bxoja/Bexosa.

o AnbTepHaTUBHAA (GYHKIIMOHATBHOCTh

(UART, SPI, I?C).

o Amnanorossie Bxozsl (ADC).

Hactpoiika mopra Ha yYTeHME U 3anuch. M3yuute
PErHCTpPbl  YNpaBIEHUS  COCTOSHHEM  BBIBOJA,
PEXKUMBI MOATSDKKU u 3alUTHI oT
ANIEKTPOCTATUYECKOTO pa3psa.

[TpumMeps! peanu3anu MPOCTHIX CXEM MOAKIIOYEHUS
BHEIIHUX KOMIOHEHTOB: [loakitoueHne KHOIOK,
CBETOAMO/IOB, JaTYMKOB TEMIIEPaTypbl, IUCIIIICEB.
O0paboTka MpephIBaHMA 110 U3MEHEHUIO COCTOSHUS
BbIBOZIOB. PaboTa ¢ BHEUIHUMH MpPEpPHIBAHUSIMH U
yhpaBlieHHE HIPUOPUTETHOCTHIO 00paboTKH
COOBITHH.

PaGora ¢  KOHCHEKTOM
JIEKLIMH, y4eOHOH,
METOIUYECKOM Hu
IOIMOIHUTEILHOU
JIATEPATYPOU.

[TogrotoBka Kk  aHaIuzy
KOHKPETHOW CUTYyaluu.

Tema 4.
OnexTponorpediaeHue
U PEXKUMBI pabOTHI
MUKPOKOHTPOJLJIEPOB.
OcHoBHBIE QYHKLIUU
MOJyJIsl TaMepa-
CUYETYMKA.

1. PesxxuMbl 2HEPronoTpeOICHUSI MUKPOKOHTPOJLIEPOB
KiroueBbIe acieKThI:

[ )

OcHOBHBIE PEKUMBI PaOOTBHI:
o AxtuHbIl pexum (CPU paboraet Ha
MOJTHOM 4acToTe).
o Pexum noHMKEHHOTO
suepronorpednenus (Sleep, Idle, Standby,
Power-Down).
o Pexwum riy6okoro cHa (Deep Sleep, Stop
Mode) ¢ oTkiroueHneM nepudepun.
VipasneHue pexuMaMu:
o Hacrpoiika yepe3 peructpsl ynpaBieHUs
nuranueM (Power Management Unit, PMU).
o Hcmonp3oBaHue npephIBaHMIA IJ1s1 BBIXOJIA W3

Pabora ¢  KoHCmeKkTOM
JIEKLIMH, y4eOHOH,
METOIUYECKOM Hu
JIOTIOJTHUTEILHOM
JIATEPATYPOU.

[ToaroroBka Kk aHanu3y
KOHKPETHOM CUTYyaluu.
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cHa (Wake-up sources).
e [Ipumepsr:
o Pexumsl sneprocoepexxenus B8 STM32 (Run,
Sleep, Stop, Standby).
o Hacrpolika cHa B MukpokoHTposiepax AVR
(ATmega328P).
[IpakTuyeckoe 3agaHue:
e Hanucars nporpammy miis nepesoga MK B pexxum
CHa ¢ IPOOYXKJACHUEM 10 TaUMEpy WM BHEITHEMY
MIPEPHIBAHUIO.

2. @aKTopHl, BIUAIOLINE HA SHEPronoTpedieHne
KiroueBbie acrieKThI:
e TakroBas yactoTa:
o 3aBHCHUMOCTH TIOTPEOJICHHS OT YaCTOTHI
(TrHeHAs/KBaApaTHIHAS ).
o JluHamMHUYeCKOe U3MEHEHUE YaCTOThI
(Dynamic Voltage and Frequency Scaling,
DVES).
e llepudepuitnpie MOIYIH:
o OTKIIIOYeHHE HEUCTIOIBh3yeMOil nepudepun
(ADC, UART, SPI).
o Hacrpoiika GPIO B sneproappexTuBHbIi
pexum (High-Z, Pull-up/down).
e HanpsbxeHue nuranus:
o Pabora mpu NoHMXEHHOM HaNPSKEHUU
(Low-voltage operation).
o Hcmonb3oBaHHE PETYISTOPOB HAMPSIKEHUS
(LDO, DC-DC).
[TpakTuyeckoe 3a1aHue:
e U3meputs Tok norpednenust MK B paszHbIX pexxumax
C TMOMOIIIBIO MYJIBTUMETPA WM aHAJIN3aTOPA
MOITHOCTH.

Tema 5. IIpepbiBanus
B

MHKPOKOHTPOJIJICpAx.

CoOBITHS U UX
o0OpaboTka B

MHUKPOKOHTPOJIJIEPAX.

1. Ipunimn padots! npepsiBanuii B MK
KiroueBbie acieKkThI:
e Tumnsl npepeiBaHuUi:
o Baxemnue (0T KHOIOK, 1aTYUKOB)
o Bnytpennue (Taiimepsl, ADC, UART)
o AmnmaparHsle VS IPOrpaMMHBbIE
e Bekrop npepsIBaHuiA:
o Tabnuia BEKTOpOB pephIBAHUN
o Ilpuoputersl U BIOKEHHOCTb
e Peructpsl ynpaBieHus:
o Pa3pemenue npepriBanmii (IE)
o ®naru npepsiBanuii (IF)
2. O0paboTYNKH NMPEPHIBAHUI
KiroueBble acieKThI:
¢ CrpykTypa 00paboTUnKa:
o CoxpaHeHue KOHTEKCTa
o MuHumanbHOe BpeMsl BHIITOJTHEHUS
o 3ampeT BIIOKEHHBIX MpPEpbIBAaHUIN
e Tunuunele OIMOKHU:

PabGora C KOHCIICKTOM

JIEKITHM, Y4eOHOM,
METOJINYECKOM "
JIOTIOMHUTEIIHHON
JIATEPATYPOU.

[ToaroToBka k aHanuzy
KOHKPETHOM CUTYallNH.
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o JlnurensHbIE 00pabOTUMKHI
o Iloreps naHHBIX
o Jlpebe3r KOHTaKTOB

IIpakTuka:
e Hamucanne o6pabotunka qm1 UART (mpuem
JTAHHBIX )

e Peanu3zanus antuapeOesra Ui KHOTIKH
3. CoOBITHITHO-OPHEHTHPOBAHHOE TTPOTrPAMMHUPOBAHHE
KittoueBbie acieKThI:
e KoHeuHbIE aBTOMATHI:
o Ilepexox Mex1y COCTOSHUAMU
o O0paboTka COOBITHIA
e Ouepenu coObITHI:
o Komnbuessie 6ydepst
o Ilpuopurernas o6paboTka
e RTOS:
o Cemadopsr
o Ouepenn cooOIIeHMI
IIpakruka:
e Peanuszanus npocToro riiaHupoOBIIUKA 33724
e Co3pmanne cucreMbl 00paOOTKM  COOBITHH  OT
Taiimepa

Tema 6.
Hutepdeiicsl,

OCHOBHBIC ITOHATHUA.

Hurepdeiic UART.
Wnrepodeiic SPI.
[Ipsimoit nocTym Kk
namsatu (DMA).

1. Untepdeiic UART (Universal Asynchronous Receiver-
Transmitter)

o OCHOBBI TMOCIEIOBATEIHHON CBS3HM: TPUHIUIIBI
paboThI ACHHXPOHHOU TMepelaun JaHHBIX, CTPYKTYpa
KaJpa, CTapTOBBbIE M CTOMOBBIE OWTHI, KOHTPOIb
YETHOCTH.

o ®opmarsl KaapoB U CKOPOCTh MEPENavn: pa3IuIHbIe
dbopmaThl KaJpUPOBaHUS, HACTPOUKA CKOPOCTH
obmena (baud rate), BBIOOp pekrMa mepead.

o Peructpel koOHpUTypallUd W KOHTPOJS OIIHUOOK:
M3yYCHHUE YIPABISIONUX PETUCTPOB U MEXAaHU3MOB
0OHapy>XeHUs OMMOOK (OIMOKa YETHOCTH, OIINOKA
dbopmara kampa).

o IIpakTnueckoe pUMEHEHHE: MIPUMEPBI
ucronb3oBanuas UART mgiug oOMeHa JaHHBIMH
MEXJy YCTpOHCTBaMH, paboTa ¢ TepMUHAIAMH U
KOHCOJIBIO.

2. Unrepdeiic SPI (Serial Peripheral Interface)

o ApXUTEKTypa LIUHBI: TPEX-MPOBOJHAS APXUTEKTypa

(SCLK, MOSI, MISO), ponb BbIOOpa BEIOMOTO

ycTpoiictsa (CS).

o Monenu B3anMMOJICHCTBUS MacTep—BEIOMBIN:
pasynuus MEKTY MOJTHOYIIIEKCHBIM Hu
MOJTYAYTUIEKCHBIM 0OMEHOM, KOH(UTYpaus

pexxumoB cunxponusauuu (CPOL, CPHA).

o Ilepemaua OonbmMX O00BEMOB JAHHBIX: METOJBI
MIOBBILICHMUS IIPOU3BOAUTEILHOCTH oOMeHa,
OpraHu3aNys HUKINYECKON Iepesadn.

o Peammzanus anmapaTHOro ypoBHS: ITOHMMAaHHE
CTPYKTYpBI PETHCTPOB KOH(HUIYpAIlMM M PETUCTPOB

PaGora ¢  KOHCIIEKTOM

JIEKLIMH, y4eOHOH,
METOIUYECKOM Hu
IOIMOIHUTEILHOU
JIATEPATYPOU.

ITonroroBka k aHanu3sy
KOHKPETHOM CUTYyaluu.
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Oy(epuszanuu 1aHHBIX.

o [Ilpumenenue SPI: cBA3p ¢ ceHcopamu,

nucmiesmu, FLASH-mamsiteio 1 SD-kapramu.
3. Ilpsmoii noctyn k mamstu (Direct Memory Access,
DMA)

o [pmamun  paborst DMA: cxema  obxoxa
LEHTPAJIBHOTO Ipolieccopa MpH Mepeaade JaHHBIX,
OpeuMyliecTBo napavienbHol paborst CPU u
koHTposutepa DMA.

o MexaHusM azapecanuu U NEpeAayd AAHHBIX: THUIIbI

XK-

anpecoB  ((pUKCHPOBaHHBIN, WHKPEMEHTHPYEMBIH,
JIEKPEMEHTUPYEMBIN ), BH/JIbI TpaH3aKIul
(6JI0KOBBIM, OTHOCTIOBHBIN).

o Opranmzanua ka"Hana DMA: wuHunmanuzanus

KaHAJIOB, pacIpe/elIieHHe PECyPCOB, UCTIOIb30BaHUE
MIPOMEKYTOUHBIX Oy(PepoB.

o KoHTpomb  1[ENOCTHOCTH  JaHHBIX:  MPOBEpKa
3aBepuIeHHs] onepaiuii, 00paboTka MpephIBaHUA OT
DMA -xoHTpOIEpa.

o Onrtumuzanus TPOU3BOAUTEIHLHOCTUA: MUHUMHU3ALUS
HAKJIQJHBIX pAcXoJOB, CHIDKEHHE HArpy3Kd Ha
poIIeCCop.

Tema 7.
[Ipeo6pa3oBarenu
ALIT u HAIL
[TocTosHHBIE N
OTlepaTUBHBIC
3aITOMUHAOIIINE
YCTPOWCTBA.

1. OcHOBBI TeOpHHU TIPe0OPa30BaHMS CUTHANA:

o IloHsATHE aHAIOrOBOrO U HU(PPOBOIO CUIHAJIOB.

o BaXHOCTb KBAHTOBAaHUS U JUCKPETH3ALMH.

o Uly™msl u morpemHocTy NpeoOpa3oBaHUsL.

2. llpunnun padotsr ALII:

o OcHoBuble apxutektypbl ALIIl: mocienoBarenbHOE
npubmmkenue (Successive Approximation ADC),
nensra-curma-monyisinust  (Delta-Sigma  ADC),
¢mm-ALIT (Flash ADC).

o Ckopocte  mpeoOpazoBaHus,
NUHAMHYECKUI qUara3oH.

paspelieHue |

o Ilpeun3noHHBIE  XapAaKTEPUCTUKHU:  JTUHEHHOCTb,
WHTETpaJIbHAs HEJIMHEHHOCTh, AuQQepeHInaIbHas
HEJIMHEHHOCTb.

3. Apxutextypsl LHAII:
o IlapannenpHbii PE3UCTOPHBII JETTUTENb

HanpspkeHus (R-2R Ladder DAC).

o IlocnenoBarenbHbIi I pO-aHAIOTOBHIH
npeoOpazosarensb (Binary Weighted DAC).

o Curma-nensra Mmonynarop (Sigma-Delta DAC).

o IlpumeHeHHe IIyMONOAABISIIOIUX (DUITETPOB.

PaGora ¢  KOHCHEKTOM
JIEKLIMH, y4eOHOH,
METOIUYECKOM Hu
IOIMOIHUTEIEHOU
JIATEPATYPOU.

[TogrotoBka Kk  aHaauzy
KOHKPETHOM CUTYyaluu.

Tema 8. YcrpoiicTBa
BBOJIa U BHIBOJIA
UH(OPMAITUH.

1. O0mwme oHATHS:
o Yt0 Takoe yCcTpOHCTBO BBOJIAa U BBIBOJIA.
o OTnnuyusi CHUHXPOHHBIX M ACHHXPOHHBIX METOJOB
nepenayu TaHHbIX.
o AmnmaparHble ¥ MPOTPAMMHBIE CPEJCTBA TOIACPKKHI
BBO/Ia 1 BBIBO/IA.
2. Knaccuguxkanus ycTpoicTB BBO/Ia U BBIBOAA:
o Paznenenne no  Tumy — mepegayd  JAAHHBIX
(mapaJuielIbHBIC U TTOCJICIOBATCIIbHBIC HHTEP(hECHI).

PaGora ¢  KoHcCIEKTOM
JEKLHUH, yueOHOI,
METOINYECKOM u
JIOTIOJIHUTEBHON
JIATEPATYPOU.

ITonroroBka k aHanu3sy
KOHKPETHOM CUTYyaluu.
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o [IpynnupoBka 1o  Ha3HaueHU0  (yCTpoiicTBa

0TOOpaKEeHU, BBOJI JTAaHHBIX, XpaHeHue
uHbOpMAIIHH).
3. MaTepdeiichl 1 MPOTOKOIIBI:
o RS-232, USB, I*)C, SPI, CAN — omnucanue
MIPUHIIUIIOB pabOThI U 0071aCTU MPUMEHEHUS.
o Ethernet, Wi-Fi, Bluetooth — cneuuduka

OeCITPOBOIHBIX TTPOTOKOJIOB.
4. OneparuBHbIe 3anioMUHaroMIe ycTpoiicTBa (O3Y):

o Tumbr omnepatuBHoit mnamsitu (DRAM, SRAM,
DDR).

o MeTtombl 10CTyIa U OOpAICHUS K JTAHHBIM.

5. [locrostaabIe 3anoMuHaromme ycrpoiicta (I13Y):

o ®Omu-namars, EEPROM, NVRAM — paznuuus u
00JIaCTh MPUMEHEHHS.

o MexaHu3MbI 3aMCH U CTUPAHUS JAHHBIX.

6. BBox undopmaruu:

o Jlatuuku (TemriepaTypHbl€, CBETOUYBCTBUTEIIbHbBIC,
aKCeJIEPOMETPHI): MMPUHIIUI PAaOOThI U MHTETPALIUS C
MUKPOIPOLIECCOPHBIMU CUCTEMAMU.

o KrnaBuatypsl, MM, CEHCOPHBIE TTAHETTU: OCHOBHBIE
TEXHOJIOTUH U CIIOCOOBI MHTETPALIUH.

7. BeiBog nHpOpMALIAHN:

o HWuapukaropusie ycrpoiictBa (LED-uHAMKATOPHI,
ceMucerMeHTHbIe HHANKaTOphl, OLED-mucmien).

o I'paduueckue sKkpaHbl W BUACOKAPTHI: IMOMICPIKKA
rpaduku ¥ U300paKeHU.

LLIkana oueHmnBaHms

[ITkasa oueHuBaHus Kpurepun onenuBanus

«OTINYHO» OOyyaronuiicss IyOOKO M COAEPKATENbHO PACKPBIBAET TEMY
CaMOCTOATENbHON paboThl, HE nonycTuB omuoOok. OTBeT
HOCUT Pa3BEPHYTHIM U HCUEPIIBIBAIOLIUI XapaKTep

«Xopo1io» OOyyaronuiicss B 1I€JIOM PACKPBIBAET TEMY CaAMOCTOSTEIbHON
paboThl, OJJTHAKO OTBET XOTS Obl Ha OJWH M3 HUX HE HOCHUT
Pa3BEPHYTOrO U UCUEPIBIBAIOIIETO XapaKTepa

«YnoBneTBoputenbHO» | OOy4aromuics B 1EJIOM PacKPBIBAET TEMY CaMOCTOSTEIbHOU
paboThl ® JOMYyCKAaeT psAl HETOYHOCTEH, (QparMeHTapHO
PaCKpBIBAET COMEPKAHUE TEOPETUUYECKHUX BOMPOCOB WIIM HX
PacCKpBIBA€T COJECPIKATEIBHO, HO JOMYCKas 3HAYUTEIIbHBIE

HETOYHOCTH.
«HeynosnersoputenbHo | OOyyaromuics HE BIIAJICET BBIOpaHHOM TeMOu
» CaMOCTOATENIBbHON paboThI

6. Ouenounble Marepuajbl ((GOoHI OIEHOYHBIX CPEACTB) AJA TNPOBeIAEHHS
TEKyLIero KOHTPOJSI YCHEeBAEMOCTH, NPOMEXKYTOYHOH AaTrrecTalMd MO0 HMTOram
OCBOEHHUS IUCHMUIJIMHBI
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6.1. ITacnopt poHaa OLIEHOYHBIX CPEACTB

Kontponupyemsie
pasensl (TEMBI)
JUCLUTUIAHBI

Kox n HaumeHoBanue
KOMIIETEHIIAN

HNupukarop
JOCTHKCHUS
KOMIICTCHIITU I

HaumenoBanue
OLIEHOYHOI'O
CpeJIcTBa

[ToHsiTHE AIEKTPOHHOM
CHCTEMHI.
MUKPOKOHTPOJIIEPHI U
MHKPOTIIPOLIECCOPHI.
IIpencraBnenune
UHPOpPMAaLIUH B
MHKPOTIPOIIECCOPHOI
CHCTEME.

OIIK-2 Cnocoben
pa3pabaTbiBaTh
aJTOPUTMBI u
KOMITBIOTEPHbBIE
MIPOrPaMMBlI,
MIPUTOTHBIC
MIPAKTHYECKOTO
MIPUMEHCHHUS

JUIS

OIIK-2.1. Ucnons3yet
METOIBl aHaIu3a U
MOJIETTUPOBAHNA,
¢du3uKo-
MaTreMaTu4ecKui
anmapar sl peleHUs
KOHCTPYKTOPCKHUX U
TEXHOJIOTHYECKHUX
3a1a4y

OIIK-2.2.
Pa3zpabareiBaeT u
pearn30BhIBACT
AJITOPUTMBI  pCHICHUA
3a1a4 c
UCTIOTh30BAHHEM
IPOTPaMMHBIX
CpeICTB

OIIK-2.3.

[Tpumensier
UMEIOIIHUECS] CPEICTBA
UH(GOPMAITMOHHBIX
TEXHOJIOTUI PInIE:
MOKCKa, XpaHeHus,
00paboTKN W aHaIM3a
uHbOopMaIu

Onpoc, noknan
TECT,
BBLINIOJTHEHHE
1a00paTOPHBIX
pabor
9K3aMeH

I[IK-6 CnocobHoCTh
OLICHUBATh
TEXHUYECKOE
COCTOSTHUE u
OCTaTOYHBIA  pecypc
o0opyoBaHus

TIK-6.1 OneHuBaeT
TEXHUYECKOE
COCTOSIHHE
o0opynoBaHus C
HCITI0JIb30BaHUEM
cpencTBamMu u
METOJIaMU
KOMITbIOTEPHOU
JTUArHOCTUKHU

I1K-6.2 OneHuBaeT
XapaKTEPUCTHKH,
TIPUHITUTIBI
MOCTPOCHHS u
(bYHKITMOHUPOBAHHMS
9KCILUTYaTUPYEMOTO
AIIEKTPOOOOPYIOBAHUS

Ompoc, noknazg
TECT,
BBLIIIOJIHEHHE
1ab0paTOPHBIX
pabot
9K3aMeH
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Muxkpormpoueccopsl ¢
COKpaIlleHHbIM u
MIOJIHBIM HabopoM
KOMaH]I. CrpykTrypa
MHUKPOKOHTPOJLIEPA.

OIlK-2 Cnocoben
paspabaTbiBaTh
AJITOPHUTMBbIL )41
KOMIIBIOTEPHBIE
[IPOrPaMMBlI,
MIPUTOTHBIC
MPAKTHYECKOTO
MIPUMEHEHHS

TS

OIIK-2.1. Ucnons3yet
METOJbl aHaIu3a H
MOJIETTUPOBAHMS,
bu3uKo-
MaTeMaTH4eCKHUI
anmapar Juisl peleHus
KOHCTPYKTOPCKUX U
TEXHOJIOTUYECKUX
3a7a4

OIlK-2.2.
PazpabatriBaeT u
peanu30BBIBACT
QITOPUTMBI  PEIICHUS
3a1a4y c
UCTIOJIb30BaHHEM
IPOrPaMMHBIX
CpeACTB

OIIK-2.3.

[Ipumensier
UMEIOIUECS CPEACTBa
UH(POPMAITMOHHBIX
TEXHOJIOTUI st
NIOUCKa,  XpaHEHus,
00paboOTKH W aHaIu3a
UHpOpMaIIH

Ompoc, noknazg
TECT,
BBITIOJTHCHUEC
1a00paTOPHBIX
pabot
IK3aMeH

[IK-6 CnocoGHOCTB
OLICHUBATh
TEXHUYECKOE
COCTOSIHHE u
OCTaTO4HBIA  pecypc
o0opynoBaHus

[IK-6.1
TEXHUYECKOE

OreHuBaer

COCTOSIHHUE
00opynoBaHus c
UCIIOJIb30BaHUEM
CpelacTBaMHu u
METOAAMHU
KOMITBIOTEPHOU
JTMarHOCTUKHU

[1IK-6.2
XapaKTEPUCTHKH,

OreHuBaeT

TPUHLIUTIBI
MOCTPOCHUS u
(YHKIMOHUPOBAHHS
IKCILTYaTHPYEMOTO
AIIEKTPOOOOPYIOBAHUS

Ormpoc, noknazg
TECT,
BEITIOJTHCHHE
J1a00paTOPHBIX
pabot
IK3aMeH

Turner TaKTUPOBAHUS
MUKPOKOHTPOJJIEPOB.
ITopTel  BBOmA-BBIBOAA.
Crpykrypa u
(yHKIIMOHATIEHOE

OIlK-2 Cnocoben
pa3pabaTbiBaTh
AJITOPUTMBI u
KOMIIBIOTEPHbBIE
pOrpaMMmBl,

OIIK-2.1. Ucnonb3yet
METOAbI aHajin3a 158
MOJICTTUPOBAHMSI,
¢du3uKo-
MaTeMaTHIeCKHi

Onpoc, noknaz
TeCT,
BBITIOJTHEHHE
1a00paTOPHBIX
pabor
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Ha3HAYEHUE
001IIero Ha3Ha4YeHUs.

IIOPTOB

MPUTOJIHBIE s
MPAKTHYECKOTO

MMPUMCHCHUA

anmapar s peuieHus
KOHCTPYKTOPCKHX U
TEXHOJIOTHUYECKHUX
3aja4

OIIK-2.2.
PazpabarbiBaeT u
pean30BbIBaCT
AJITOPUTMBI  pCHICHUA
3aj1a4 c
HUCIIOJIb30BaAHUEM
POrPaMMHBIX
CpENCTB

OIIK-2.3.

[Ipumensier
UMEIOIIMECS CPEACTBA
UH()OPMAITMOHHBIX
TEXHOJIOTUI hinig: |
MOMCKA,  XpaHEHHs,
00paboTKK M aHaIu3a
uHbOopMaIu

OK3aMCH

IIK-6 CnocoOHOCTh
OLICHUBATh
TEXHUYECKOE
COCTOSTHUE u
OCTaTOYHBIA  pecypc
o0opymoBaHus

[1IK-6.1 OreHuBaeT
TEXHHYECKOE
COCTOSIHHE
o0opynoBaHus c
HCIOJIL30BaHUEM
cpencTBamMu 51
METOJaMH
KOMIIbIOTEPHOU
JIHarHOCTHKH

[1IK-6.2
XapaKTEPUCTHKH,

OreHnBaer

TIPUHIAITBL
MOCTPOCHUS u
(GYHKITMOHUPOBAHMS
IKCIUTyaTHPYEMOTO
ANEKTPOOOOPYIOBAHUS

Onpoc, noknaz
TECT,
BBIIIOJIHEHHE
1a00paTOPHBIX
pabor
9K3aMeH

DnexTponorpediaeHue u

PEKUMBI PaOOTHI

MHUKPOKOHTPOJLIEPOB.

OcHoBHBIE QYHKIUU
MOJyJis TaiMepa-
CUETYHKA.

OIIK-2 Cnocoben
paspabarbIBaTh
aJIrOpPUTMBI "
KOMIIBIOTEPHBIE
IPOTrPaMMBl,
[IPUTOIHBIE
MPAKTUYIECKOTO
IPUMEHEHHUS

TS

OIIK-2.1. Ucnons3yet
METOJbl aHaIu3a U
MOJIETTUPOBAHNA,
¢du3uKo-
MaTreMaTu4ecKui
anmapar sl peleHUs
KOHCTPYKTOPCKUX U
TEXHOJIOTHYECKHUX
3a1a4y

Onpoc, noknan
TECT,
BBLINIOJIHEHHE
1a00paTOPHBIX
pabor
9K3aMeH
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OIlK-2.2.
PaspabarriBaeT u
peanu30BBIBACT
QITOPUTMBI  PEIICHUS
3a1a4y c
UCTIOJIb30BaHHEM
IPOrPaMMHBIX
CpeacTB

OIIK-2.3.

[Ipumensier
UMEIOIUECS CPEACTBa
UH(POPMAITMOHHBIX
TEXHOJIOTUI st
NIOUCKA,  XpaHEHus,
00paboTKN W aHaIu3a
UHpOpMAIIH

[IK-6 Cnoco6HOCTh
OILICHUBATH
TEXHUYECKOE
COCTOSIHHE u
OCTAaTOYHBIA  pecypc
o0opynoBaHus

[IK-6.1
TEXHUYECKOE

OreHuBaer

COCTOSIHUE
00opynoBaHus c
UCIIOJIb30BaHUEM
CpeacTBaMHu u
METOAAMHU
KOMITBIOTEPHOU
JTMarHOCTUKHU

[1IK-6.2
XapaKTEPUCTHKU,
IIPUHLIAIIBI
IIOCTPOCHUS 1

OreHuBaeT

(YHKIMOHUPOBAHHS
HKCILTYyaTUPYEMOTO
AIIEKTPOOOOPYIOBAHUS

Ormpoc, noknazg
TECT,
BEITIOJTHCHHE
J1a00paTOPHBIX
pabot
IK3aMeH

[IpepsiBanus B

MHUKPOKOHTPOJIIEPAX.

CoOBITHS U UX
o0paboTka B

MUKPOKOHTPOJIJIEPAX.

OIIK-2 CrocobeH
pa3pabaTbiBaTh
aJITOPUTMBI 51
KOMITBIOTEpPHBIS
MIPOTPaMMBI,
MIPUTOTHBIC
MTPAKTHIECKOTO
MIPUMEHEHUS

JUTS

OIIK-2.1. Ucnonwzyet
METOJbl aHaldu3a Hu
MOJICIIMPOBAHUS,
bu3HuKo-
MaTeMaTH4eCKHUI
anmnapar Juisi peleHus
KOHCTPYKTOPCKUX U
TEXHOJIOTUYECKUX
3a7a4

OIlK-2.2.
PaspabarsiBaet u
peanu30BbIBAaET
QITOPUTMBI  pELICHUS
3aj1a4 c

Ompoc, noknafg
TECT,
BEITIOJTHCHHE
J1ab0paTOPHBIX
pabor
JK3aMeH
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UCTIOJIH30BAHHEM
MIPOrpaMMHBIX
CPEICTB

OIIK-2.3.

[Ipumensier
UMEIOIIMECS CPEACTBA
UH()OPMAITMOHHBIX
TEXHOJIOTUI Jinig:|
MOMCKa,  XpaHEHHs,
00paboTKM M aHaIu3a
uHbOopMaIu

IIK-6 CnocoOHOCTh
OLICHUBATh
TEXHUYECKOE
COCTOSTHUE u
OCTaTOYHBIA  pecypc
o0opymoBaHus

ITK-6.1
TEXHUYECKOE

OreHuBaeT

COCTOSIHHE
o0opynoBaHus c
HCIOJIL30BaHUEM
CpeacTBaMHu 51
MEeTOJaMu
KOMIIbIOTEPHOU
JINarHOCTHKHU

[1IK-6.2
XapaKTEPUCTHKH,

OreHnBaer

TIPUHIAITBL
MOCTPOCHUS u
(GYHKITMOHUPOBAHHMS
IKCIUTyaTHPYEMOTO
ANEKTPOOOOPYIOBAHUS

Onpoc, noknaz
TECT,
BBIIIOJIHEHHE
1a00paTOPHBIX
pabor
9K3aMeH

HHuTepdeticsr,
OCHOBHBIC TTOHSITHSL.
Wnrepdeiic UART.
Wntepoeiic
[Ipsmoii  moctyn
namsatu (DMA).

SPI.
K

OIIK-2 Cnocoben
pa3pabaTsiBaTh
aJTOPUTMBI u
KOMITBIOTEPHbBIE
MIPOrPaMMBlI,
MIPUTOTHBIC
MIPAKTHYECKOTO
IPUMEHCHHUS

JUIS

OIIK-2.1. Ucnons3yet
METOIBl aHaIu3a U
MOZIETTUPOBAHNA,
¢duzuKo-
MaTreMaTu4ecKui
anmapar sl peleHUs
KOHCTPYKTOPCKUX U
TEXHOJIOTMYECKHUX
3a1a4y

OIIK-2.2.
Pa3pabareiBaeT "
peasM30BbIBACT
AJITOPUTMBI  pCHICHUA
3a1aq c
UCTIOJIb30BaHHEM
POrPaMMHBIX
CPENCTB

OIIK-2.3.

Onpoc, noknan
TECT,
BBLINIOJIHEHHE
1a00paTOPHBIX
pabor
9K3aMeH
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[Ipumenser
UMEIOIUECS CPEACTBa
UH(POPMAITMOHHBIX
TEXHOJIOTUI st
NIOUCKA,  XpaHEHus,
00paboTKN W aHaIu3a
UHpOpMaIIH

[IK-6 CnocobHOCTh
OILICHUBATH
TEXHUYECKOE
COCTOSIHHE u
OCTAaTOYHBIA  pecypc
o0opynoBaHus

[IK-6.1
TEXHUYECKOE

OreHuBaer

COCTOSIHHUE
00opynoBaHus c
UCIIOJIb30BaHUEM
CpeacTBaMu u
METOAAMHU
KOMITBIOTEPHOU
JTUarHOCTUKHU

[1IK-6.2
XapaKTEPUCTHKU,
IIPUHLIAIIBI
IIOCTPOCHUS 1

OreHuBaeT

(YHKIMOHUPOBAHHS
HKCILTYyaTUPYEMOTO
AIEKTPOOOOPYIOBAHUS

Ormpoc, noknazg
TECT,
BEITIOJTHCHHE
J1a00paTOPHBIX
pabot
IK3aMeH

[TpeobpazoBarenu ALIIT
u LHAII IlocTosHHBIE B
OTepaTUBHBIE
3alIOMHMHAIOIINE
YCTpPOMCTBA.

OIIK-2 CnocobeH
paspabarbiBaTh
QJITOPUTMBI u
KOMHI)IOTepHBIe
POTPaMMBl,
HpI/IFO)IHI)Ie
MPAaKTUYECKOTO
HpI/IMeHeHI/IH

JUTSA

OIIK-2.1. Ucnonwzyet
METOJbl aHaldu3a Hu
MOJICIMPOBAHUS,
bu3HuKo-
MaTeMaTH4eCKHUI
anmapar Juisi peleHus
KOHCTPYKTOPCKUX U
TEXHOJIOTUYECKUX
3a7a4

OIIK-2.2.
Pa3pabarsiBaet u
peanu30BbIBAaET
QITOPUTMBI  pELICHUS
3aa4 c
UCIIOJIb30BaHUEM
MPOTrPaMMHBIX
CPEICTB

OIIK-2.3.
[Ipumenser
UMEIOIIHECs] CPEICTBa
WH(POPMAITMOHHBIX
TEXHOJIOTUU
MOMCKA,

JUIS
XpaHEHMUS,

Ompoc, moknazg
TECT,
BEITIOJTHCHHE
J1ab0paTOPHBIX
pabor
9K3aMeH
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00paboTKu U aHaM3a
uHbOopMaIu

IIK-6 CnocoGHOCTh
OLICHUBATh
TEXHUYECKOE
COCTOSTHUE u
OCTaTOYHBIA  pecypc
o0opymoBaHuUs

[IK-6.1 OreHuBaeT
TEXHHYECKOE
COCTOSIHHE
o0opynoBaHus c
HCIOJIL30BaHUEM
cpencTBamMu 51
METOJaMH
KOMIIbIOTEPHOU
JIHarHOCTHKH

[1IK-6.2
XapaKTEPUCTHKH,

OreHnBaer

TIPUHIAITBL
MOCTPOCHUS u
(GYHKITMOHUPOBAHMS
IKCIUTyaTHPYEMOTO
ANEKTPOOOOPYIOBAHUS

Onpoc, noknaz
TECT,
BBIIIOJIHEHHE
1a00paTOPHBIX
pabor
9K3aMeH

YcrpoiicTBa BBOIA U
BBIBOJIa HH(OPMAIIHH.

OIIK-2 Cnocoben
pa3pabaTsiBaTh
aJTOPUTMBI u
KOMIIBIOTEPHbBIE
MIPOrPaMMBlI,
MIPUTOTHBIC
MIPAKTHYECKOTO
IPUMEHCHHUS

JUIS

OIIK-2.1. Ucnons3yet
METOIBl aHaIu3a U
MOZIETTUPOBAHNA,
¢du3uKo-
MaTreMaTu4ecKui
anmapar sl peleHUs
KOHCTPYKTOPCKUX U
TEXHOJIOTHYECKHUX
3a1a4y

OIIK-2.2.
Pa3pabareiBaeT "
peaM30BbIBACT
AJITOPUTMBI  pCHICHUA
3a1aq c
UCTIOJIb30BaHHEM
POrPaMMHBIX
CPENCTB

OIIK-2.3.

[Tpumensier
UMEIOIIHUECS] CPEICTBA
UH(GOPMAITMOHHBIX
TEXHOJIOTUI PInIE:
MOUCKa, XpaHeHus,
00paboTKN U aHaM3a
uHbOopMaIu

Onpoc, noknaz
TECT,
BBLINIOJTHEHHE
1ab0paTOPHBIX
pabor
9K3aMeH

[IK-6 Cnoco6HOCTH
OIIEHUBATh

TIK-6.1 OneHuBaeT
TEXHUYECKOE

Ompoc, noknazg
TECT,
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COCTOSIHHE BBIIIOJTHEHHE
00opynoBaHus c | 1abopaTopHbIX
pabor
9K3aMeH

UCIIOJIb30BAaHUEM
CpeIaCTBaMHU U
METOJIaMH
KOMITBIOTEPHOU

TEXHHUYCCKOC JTUATHOCTHKH
COCTOSHHUC u

octarounbli  pecypc | [IK-6.2  Ouenuaer
060pynoBaHuUsL XapaKTEPUCTUKH,
MPUHLIUIIBI
MOCTPOEHUS u
(bYHKIIMOHUPOBAHUS
9KCIUTYyaTUPYEMOTO
ANEKTPOOOOPYIOBAHUS

Jdranbl ¢opmupoBaHus KommeTeHuuil B mpouecce ocsoenusi OIIOII mpsimo
CBSI3aHBl C MECTOM JHCIHUIUIMH B oOpa3oBarelibHOM mporpamme. Kaxawlii sTan
dbopMUpOBaHUST KOMIIETEHIINH, XapaKTEPU3yeTCsl ONPEACIICHHBIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMU U (WJIM) OMBITOM MPOGECCUOHATBFHON NIeATeTbHOCTH, KOTOPhIE OIIEHUBAIOTCS B
IPOLECCE TEKYLIEro KOHTPOJSA YCIEBAEMOCTH, IPOMEKYTOUHOM AarTecTaluu IO
JUCLUUILINHE (MPAKTUKE) U B MPOLECCE UTOTOBOM arTeCTalluH.

Jucuunnmaa  «MHKpOIIPOLECCOPHBIE  CUCTEMBI B DHEPIE€THKE»  SIBIISIETCS
(GbUHATBHBIM 3TAOM KOMIUIEKCA IWCIUILINH, B XOJI€ M3YYEHHUS KOTOPHIX Y CTYICHTOB
dopmupyrorcs komnerenunn OIIK-2 u [1K-6.

®opmupoBanuss komrereHuun OIIK-2 wu [IK-6 HaumHaeTca ¢ uU3y4yeHHs
nucuumuinebel - «KoMmbloTepHas Tpaduka TpU  MPOSKTUPOBAHUU», «KOMIIBIOTEPHOE
MOJIEJINPOBAHHE MPOLIECCOB IEKTPOIHEPTETUKIY.

Htorosas onenka copmupoanHoctu kommerenuuit OIIK-2 u [1K-6 onpenensercs
B [IEPUOJ MOATOTOBKH U CIIa4M IOCYAapCTBEHHOIO SK3aMEHA.

B npoumecce uM3yyeHuUs OMCHUILIMHBI, KOMIIETEHUHHHM TakKxke (PopMHPYHOTCH
MO0J3TAIHO.

OcHoBubiME 3Tanamu popmupoBanus OIIK-2 u [1K-6 npu n3ydeHUn IUCHUTLTAHBI
«MuKpOIIPOLIECCOPHBIE CUCTEMBI B DHEPIETUKE» SBIIACTCS IOCIEAO0BATEIBHOE U3YUYECHUE
COJZIEPKATEIHbHO CBSI3aHHBIX MEXAY €000 TeMm ydeOHBbIX 3aHsATHUH. M3ydeHue Kakmoit
TEMBbl  TPEATOJaraeT OBJIAJCHHWE CTYICHTaMH HEOOXOMUMBIMU  JECKPUIITOPAMU
(CoCTaBIAIONIMMH) KOMIIETEHIIUH. J{7151 OLIeHKH YpOBHS C(hOPMUPOBAHHOCTH KOMIETCHIIUN
B IPOLECCE M3YYEHUS IHUCUUIUIMHBI NPETYCMOTPEHO NPOBENECHUE TEKYILEro KOHTPOJIA
yCIEBAEMOCTU O TeMaM (pa3ziesiaM) AUCLHUIUIMHBI U IPOMEXYTOUYHOM arTecTaluu 1o
JUCHUIUIMHE — SK3aMEH.

6.2. KonTposbHbIE 321aHUS U MaTePHAJIbl, HEO0X0AMMBbIE ISl OLEHKU 3HAHUI,
YMEHMI ¥ HABBIKOB M (WJIN) ONBITA 1eATEJbHOCTH, XaPAKTEPU3YIOLIHUX ITAIbI
(popMupoBaHusi KOMIIETEHIIUI B IIpollecce OCBOCHUSI 00pa30BaTe/IbHOM NMPOrPaMMbl

6.2.1. KoHTpoJbHBIE BONPOCHI N0 TeMaM (pa3fesiaM) ISl ONPOCa HA 3aHATHAX
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Tema (paznen) Bormpocsr

Tema 1. [Tonsitue | OIIK-2

ANMIEKTPOHHON  cucTeMsbl. | 1. IloHATHE AIEKTPOHHOI CUCTEMBI.

MuKpOKOHTPOILIIEPbI U | 2. MUKpPOKOHTPOJLIIEPHI U MUKPOIIPOILIECCOPBHI.
MHUKPOIIPOLIECCOPBHI. [1IK-6

[IpencraBnenue 3. lIpencraBnenue nHGOPMAIIMK B MUKPOTIPOIIECCOPHOM CHCTEME.
UHPOpMAITIH B

MUKPOIIPOLIECCOPHOMI

CUCTEME.

Tema 2. | OIIK-2

Mukporpoiieccopbl ¢ | 1. CTpykTypa MUKpPOKOHTpOJUIEpA.

COKpAIlEHHBIM U TOJHBIM | 2. IcTOpHs pa3BUTHUA apXUTEKTYpP MUKPOIIPOILIECCOPOB.

HabopoMm xoMauz. | [IK-6

Crpykrypa 3. [IpousBoaUTETH MUKPOIIPOIIECCOPOB.

MHUKPOKOHTPOJIIEPA. 4. Ilpumepbl NpUMEHEHUs] MUKPOIIPOLIECCOPOB B YHEPTETHKE.
Tema 3. Tuner | OIIK-2

TaKTUPOBAHUS 1. Tunel u 0COOEHHOCTM T€HEpaTopoB, BIUSHUE YAaCTOThl Ha
MUKPOKOHTPOJLIIEPOB. XapaKTEePUCTUKH MUKPOTIPOIIECCOPHBIX CHCTEM.

[TopTs! BBOza-BbIBoAA. | [1IK-6.

CrpykTypa u | 2. [lopTel BBOAA-BBIBOMA.

(GYHKIMOHAIBHOE 3. Crpyktypa U (yHKIMOHAIBbHOE Ha3HAuUE€HUE MOPTOB OOIIETro
Ha3HauYeHUeE MOPTOB | HA3HAYCHHUS.

o011ero Ha3HAYEeHHUSL.

Tema 4. | OIIK-2

Onekrponorpednenue U | 1. Haznauenwue taiimepa.

PEKUMBI pabotsl | 2. OcHOBHBIEC (DYHKITUH MOAYJIS TaiiMepa-cuéTunKa.
MUKPOKOHTPOJLJIEPOB. [IK-6.

OcHoBHbIE ¢bynkuuu | 3. OcoOeHHOCTH IPUMEHEHHs TAHMEPOB CYETYMKOB B SHEPIEeTUKE.
MOJTYJIISt taiimepa- | 4. Criennaau3upoBaHHbIE TaliMEPHI, CTOPOXKEBOM TalmMep.
CUYETYHKA.

Tema 5. IIpepriBanns B OIIK-2

MUKPOKOHTPOJIIIEPAX. 1. Cioco6b1 06MeHa TaHHBIMH B MUKPOIIPOLIECCOPHBIX CHCTEMAX.

Co06bITHus 1 X 00paboTKa
B MUKPOKOHTPOJLIEpAX.

[1K-6.
2. CoObITHs U X 00pabOTKa B MUKPOKOHTpOJIIEpax.

Tema 6. UnTepdeiicsl,
OCHOBHBIE TTOHSITHSI.
Nnrtepdeiic UART.
Nurepdetic SPI. [Ipsmoit
noctyn K namsita (DMA).

OIIK-2

1. TlporpammHBIl crOCO0 OOMEHA MaHHBIMU B MHUKPOIPOIIECCOPHBIX
cucreMax.

[1K-6.

2. Nntepoeiic UART.

3. Unrepdeiic SPI.

4. psimoii goctyn K namsta (DMA).

Tema 7. IIpeoOpa3zoBarenu

OIIK-2

ALTI u HAIL | 1. [Ipeobpa3oBanus mudpoBeIx curHanoB B anajgorossie (LIAIT).
[TocTosiHHBIC u | 2. IIpeoOpa3oBanust aHAJOTOBBIX CUTHAIOB B mudposbie (ALIT).
OIIEpaTUBHbIC [IK-6.

3allOMHUHAIOIINE 3. [locTosiHHBIE 3aIIOMHUHAIOIINE YCTPOUCTRA.

YCTPOMCTBA. 4. OneparvuBHbBIC 3aMOMUHAIOIINE YCTPOUCTBA.

Tema 8. YcrpoiicTBa BBOJA
¥ BBIBOJIA HH(OPMAIINH.

OIIK-2

1. CtpykTypa nepudepruitHOro yCTpOoicTBa.

2. dyHKIUY U CTPYKTYpa CUCTEMBI BBOAA-BBIBOIA.
[1K-6.
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3.
4.

YerpoiicTBa BBos1a HH(OpMAITHH.
YcTpolicTBa BpIBOAA HH(POPMAITUH.

LLIkana oueHmnBaHMsA OTBETOB Ha BOMPOChHI

[IIxama oreHUBaHUA

Kputepun oniennBanus

«OTIHaHOY

OOyuaromuiicss TIyOOKO M COIEp)KaTeIbHO PACKPBIBAET OTBET HA
KK TEOPETUYECKUH BOIMPOC, HE JOMyCTHB OmMuOOK. OTBeT
HOCUT pa3BEPHYTBIH M MCUEPIBIBAIOIIUN  XapakKTep, MOXKET
000CHOBAaTh CBOM CYXXIEHHS, MPUMEHUTh 3HAHUS Ha MpPaKTHKE,
MIPUBECTU HEOOXOAUMBIE NMPUMEPHI HE TOJIBKO MO Y4EOHMKY, HO H
CaMOCTOSITEJIbHO COCTABJICHHBIE;

«Xopo1o»

OOyJaromuiicss B 1EJIOM PACKpPHIBACT TEOPETUYECCKUE BOIPOCHI,
OJTHAKO OTBET XOTs Obl HAa OJIMH U3 HUX HE HOCUT Pa3BEPHYTOrO U
HCYEPIBIBAIOIIETO XapaKTepa.

((YIIOBJ'ICTBOpI/ITeJ'ILHO»

OOyyaromuiicss B LIEJIOM PacKpbIBA€T TEOPETUYECKHE BONPOCHI U
JIOMyCKAaeT  psA  HETOYHOCTEH, (parMeHTapHO  PaCKPBIBACT
COIEp)KaHUE TEOPETHUECKUX BOIPOCOB HJIM HX PACKpHIBAeT
COZIEPIKATEIbHO, HO JIOMYCKasl 3HAYUTEJIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTENHEHO

O6y‘-IaIOH_[I/II\/'ICH HC 3HACT OTBCTOB Ha INOCTaBJICHHBIC
TCOPECTUUCCKUEC BOIIPOCHI.

6.2.3. OnleHOYHBIE CPEACTBA OCTATOYHBIX 3HAHUI (TECT)

OIIK-6.

1. Yem npuHIUNHAIBHO OTJIMYaeTCsl MUKPOKOHTpoJu1ep (MK) ot
MuKponpoueccopa (MII)?

1) MK umeer BcTpoeHHY10 aMsATh U nepudeputo, a MIT — Het

2) MII paboTaeT TOIbKO ¢ aHAJOTOBBIMHM CUTHAJIAMU

3) MK He nonnep>xuBaeT npepbIBaHUS

4) MII Bcerna nemesine MK

2. Kakoe npeacraBiieHHe JaHHBIX UCIOJIb3YETCS JJI51 XPaHEHH s
oTpunareabLHbIX uncea B MK?

1) Tonbko mpsiMO KOZ

2) TosbKko 0OpaTHBIN KO

3) JlonmoaHUTENBHBIN KO

4) HlectHaanarepuunsiii popmar

3. Kakoii THIl TAMATH MUKPOKOHTPOJLJIEPA COXPaHsAET JaHHbIe IPH

OTKJIIOUCHHUM NMUTAHUSA?

1) O3Y (RAM)
2) Konr-mamsite

3) I13VY (Flash/EEPROM)
4) Peructpsl 00111€T0 Ha3HAYCHUS
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4. Uto o3Ha4aeT pa3psaaHOCTb npoueccopa (8/16/32 our)?

1) Pa3mep skpana qucruies

2) Pa3zmep mammHHOTO ciioBa (0OpadaTbIBaeMble 3a TAKT JaHHBIC)
3) KonuuecTBo HOXEK Kopriyca MK

4) CropocTth niepenayuu ganubix mo UART

5. Kakasi cucteMa cumncjieHHsl Yalle BCero UCnoJib3yeTcsi 151 HU3KOYPOBHEBOTO
nporpammupoBanusa MK?

1) Hecsatuunas

2) ABonuHas

3) lecTHaauarepuuHas

4) Pumckas

6. Kakasi apxuTeKkTypa MUKpPOINIpOLiecCOPa XapaKTepu3yeTcsi He00JIbLIINM
KOJIMYECTBOM MPOCTHIX KOMAaH/I, BHINOJIHSIEMbIX 32 OMH TAKT?

1) CISC

2) RISC

3) VLIW

4) MISC

7. Kakoii U3 nepe4ucJIeHHbIX MPOIECCOPOB SIBJIAETCH TUMTHYHBIM
npencraBurtenaem CISC-apxurekTypsbi?

1) ARM Cortex

2) Intel x86

3) MIPS

4) RISC-V

8. Kaxoe u3 caenyromux yreep:kaeHuii BepHo aist RISC-npoueccopos?
1) UmeroT Oosnbioit HAOOP KOMaH[ pa3HOW JTHHBI

2) Mcnonb3yroT KOHBEHEPHYIO0 00pabOTKYy KOMaH]

3) TpeOytot 6ombIie TpaH3ucTopos, ueM CISC

4) KoMaH/1b! BBINOIHSIOTCS 3@ Pa3HOE KOJIMYECTBO TAKTOB

9. Kakoe npenmymectso umeer CISC-apxurexktypa nepen RISC?
1) Bonee BbIcOKasi TAKTOBas 4acTOTa

2) Menbiuit 00beM Kojia porpaMm

3) Bonee npocToe ycTpoicTBO Mponeccopa

4) Jlyumasi 3HeprodpeKTUBHOCTD
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10. Kakoii u3 cCOBpeMEeHHBIX MIPOLECCOPOB NCNOJIb3yeT TNOPUIHBIN MOIX0/
(RISC/CISC)?

1) ARM Cortex

2) Intel 8086

3) AMD Athlon

4) PowerPC

11. Kakoii 13 nepe4yncjaeHHbIX HCTOYHUKOB TAKTUPOBAHMS AABJISIETCS HauboJiee
TOYHbIM?

1) Baytpennuit RC-reneparop

2) BHemHuii KBaplUEBbIA pE30HATOP

3) Buytpennuii TaktoBblii renepatop (HSI)

4) llndposoii reneparop ¢ AITY

12. JInst 4ero B MUKPOKOHTPOJLJIEPAX Ucnob3yercs cucrema PLL?
1) 1nst yMeHbILIEHUsI SHEPrONoTPeOIeHUs

2) 17151 yMHOXKEHHUS TaKTOBOM YaCTOTBI

3) Jlyig reHepaluu crydaiHbIX YUCeT

4) JIns 06pabOTKKH aHAJIOTOBBIX CUTHAJIOB

13. Kakoii mapaMeTp xapakTepu3yeT cCTa0MJIbHOCTH TAKTOBOI0 reHeparopa?
1) Hanpspkenue nutanust

2) TemneparypHbIil 1peid 4acTOTHI

3) KonnuecTBo BbIBOJI0B MK

4) Pa3psiIHOCTD IIMHBI JJAHHBIX

14. Kakoii THII TAKTHPOBAHUS CJIeyeT BHIOPATh i 0aTapeiiHoro
ycTpoicrBa?

1) Buemrnuii kBapi Ha 16 MI'g

2) Baytpennuii RC-renepatop Ha 1 MI'ng

3) PLL ¢ yMHOXX€HHEM 4aCTOThI

4) BHelHuil reHepaTop TAKTOBBIX UMITYJIbCOB

15. YUrto nmpousoigeT, ecjii OTKJIIYUTh TAKTOBBIN CUTHAJ IS epupepuiitHoro
MOIyJIs1?

1) YBenuunrcs ero ObICTpOACHCTBUE

2) Monaynb epecTaHeT padoTarhb

3) Ymenbuutcs suepronorpedinenne MK
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4) ABTOMaTUY€CKH BKJIIOUUTCS PE3€PBHBIN reHEepaTop

16. YUto o3Hauaet adOpeBuarypa '""RS-232"?

1) CrangapT yHHBEpCaAIbHOM MOCIEA0BATEIIbHOM IIUHBI

2) IIpoTokon 6ecripoBOIHOM CBS3U

3) YHuBepcaabHbIN CTaHIapT MOCJIEA0BATEeILHOTO HHTEpJelica
4) CtaHapT JIOKAIbHBIX CETEH

17. Kakoe ycTpOMCTBO OTHOCUTCSH K YCTPOiicTBAM BbIBOAA HHpoOpManum?
1) Mukpodon

2) CeHcopHas naHesb

3) Aucnnei

4) KnonouHas KiaBuarypa

18. YUro siBiIsieTCS1 OCHOBHBIM HEI0CTATKOM MOCJIeA0BaTeJIbHbIX HHTEPdeiicoB
OTHOCUTEJILHO MapaJlJieJIbHbIX?

1) Bosnbliiee KOIMYECTBO MTPOBOJIOB

2) Bricokas cTouMOCTh 000pyI0BaHUS

3) Huskas nporyckHas cmocoOHOCTh

4) HeBO3MOXHOCTD MOAKIIOYEHUS K HECKOJIBKUM YCTPONUCTBAM Cpazy

19. Yto npeacrasJsieT co00ii oneparuBHas namarb (RAM)?

1) YcTpoicTBO NONITOBPEMEHHOTO XPAHEHHUSI IaHHBIX

2) DHepro3aBrucuMas MaMATh JJIs1 BDEMEHHOTO XPaHEHHUS UCITOTHAEMBIX
UHCTPYKIUM M JaHHBIX

3) bydep oomena nrpopMalmennr Mex Iy MPOIeCCOPOM H KECTKUM JTUCKOM
4) PeructpoBasi naMsTh BHyTPU CaMOTI0 Mpoleccopa

20. Kakue 1Ba mapaMeTpa XapakTepu3yOT NPOU3BOAUTEIbHOCTh YCTPOICTBA
BBO/1a-BLIBOAA?

1) Yactora oOHOBIEHUS SKpaHa U 00bEM MaMSITH

2) ToyHOCTDH MTO3UITMOHUPOBAHUS U SIPKOCTH TIOJICBETKH

3) Bpewmst oTKJIHKa | TTOJIOCa POy CKaHUS

4) Pasmep nukcens v ryOWHA 11BETa

21. UTto Takoe npepbiBaHMe B MUKPOKOHTpoJLIepe?

1) Ilpouecc oxuaaHus NOCTYILUICHUS TAHHBIX OT BHELIHETO YCTPOIICTBA

2) Bpemennast ocTaHOBKa OCHOBHOM MTPOTPaMMBI JiJIsi 00CTY>KUBaHHSI COOBITHS
3) ABToMaTuyeckas nepeszarpy3ka MUKpOKOHTpOJLIEpa
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4) 3anuch TaHHBIX B SHEPTOHE3aBUCUMYIO aMSTh

22. I'ne XpaHuTCS COCTOSIHHE MUKPOKOHTPOJLIJIepa nmpu 00padoTke
npepbIBaHUA?

1) Bo BHemIHEelH S HEPrOHE3aBUCUMOM MaMSITH

2) B cienpasibHBIX pErucTpax MUKPOKOHTpOIIEpa

3) B cnenmanbHol 065actu Quieti-rnaMsaTa

4) B nepemeHHOM 17100a7bHOM 00JIACTH IPOTPaAMMBI

23. YUto Ha3bpIiBaeTcst 00padoTunkoM npepbiBanus (ISR)?

1) [Iporpamma HayaIbHOM 3arpy3KH MUKPOKOHTpPOJLIEpa

2) CneunalnibHasi mpoleaypa, BbIIOJIHIEMAas IPYU BO3SHUKHOBEHUH MTPEPHIBAHUS
3) OyHKIMS yCTAHOBKU MIPUOPUTETOB MPEPHIBAHUIA

4) Metop omnpeenaeHus HAIUYUs OIIMOKHU B TPOrpaMme

24. Kakue cymecTBYIOT MEXaHU3MBbI YIIPABJICHUA IPUOPUTETAMHU
npepbIBaHUMN?

1) TosbKO IPOrpaMMHOE U3MEHEHUE IPUOPUTETA

2) UcknounTenbHO amnmnaparHble ypOBHU TPUOPUTETOB

3) KomOuHanus anmnapaTHbIX YPOBHEH U IPOTPaMMHOTO Ha3HAYEHUs

4) He cymiecTByeT MexaHu3Ma yIpaBJIeHUs] IPUOPUTETAMU

25. Kakoii MexaHHM3M MO3BOJIsIeT PEPBATh BHINOJHEHNE OCHOBHOTO IIUKJIA
NMPOrpamMmMbl IPH U3MEHEHUN 3HAYEHUS ONPeIeJIeHHOI0 PerncTpa Wil CUTHAJIA Ha
Bxoae?

1) Taiimep

2) OOpabOTUHK UCKITFOUCHHUS

3) Monynb cpaBHEHUS 3HAYCHU I

4) IlepexBar curHajia npepbriBaHUsS

26. Uto odo3nauaer ab0OpeBuarypa DMA?
1) Direct Mode Addressing

2) Data Memory Acquisition

3) Dynamic Multiplexing Architecture

4) Direct Memory Access

27. OcHoBHOe Ha3HayeHue DMA-kaHa/1a B MUKPOKOHTPOJLJIEpe:
1) IToBbIlIIEeHNE BHIYUCIUTENHLHON MOIIIHOCTH Mpolieccopa
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2) bricTpas mepenada JaHHBIX MEXKIY MaMSThIO U IEPUPEPUINHBIMUA YCTPOUCTBAMH
0e3 yuacTus mpoiieccopa

3) YBenuueHne o0beMa JOCTYITHOM ONEpaTUBHON NaMsTH

4) OnTuMu3anus SHEPrONOTPEOIECHUS CUCTEMBI

28. Kakue 1aHHbIe mepenawTces ¢ noMoibio DMA?

1) JlaHHBIC TOJIBKO U3 BHYTPEHHEH aMsATH MUKPOKOHTPOJIIEpa

2) JlaHHBIC UCKITFOUMUTEIHHO OT BHEITHUX YCTPONCTB

3) JIroOble JaHHBIE MEXIY JIFOOBIMH Y3JIaMU MUKPOKOHTpoJIIepa (nepudepus <«
aMsITh, TAMATh <> MTaMSITh)

4) Undopmarust TOIBKO O COCTOSHUUA BHYTPEHHUX PETUCTPOB

29. KakoBa 0CHOBHas1 BbIT'0JA OT McNOJb30BaHus DMA?

1) OcBoGOXKIEHUE PECYPCOB MPOIIEcCOpa JIJIsl BHITIOTHEHUS APYTHX 3a/1a9

2) 3HauUTETHHOE YBEINUYEHUE KOJIIMYECTBA 00pabaTbIBaeMbIX MepuepHITHBIX
YCTPOMCTB

3) VnydieHue TOYHOCTH aHalIoro-uudpoBoro npeodpa3oBaHUs

4) DxoHOMUS TOTPEOIAEMON SHEPTUU

30. Kakue geiicTBUsI NPOMCXOASAT MOCJIe 3aBepiieHus onepanuun DMA?

1) LlenTpanbHbINA MpoLeCCOp MOMYyYaeT CUTHAN O 3aBEPUICHUU U MPOIOJIKAET CBOIO
pabory

2) Kontpomnep DMA cam 0OHOBIISIET PETUCTPHI TAHHBIX U TOTOBUTCS K CIEAYIOIICH
3a1aqe

3) bnokupyercs nanpHeias pabora Bcex nepuepuitHbIX yCTPONCTB

4) ITpoucxoauT NoJiHas Iepe3arpy3ka MUKPOKOHTPOJUIEpa

Kurou k 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 24.3 25.4 26.4 27.2 28.3 29.1 30.1

LLIkana oueHMBaHNSA pe3ybTaTOB TECTUPOBAHMS

% BepHBIX penleHnii (0OTBETOB) Ixana oueHnBaHus
85-100 OTJIMYHO
70 - 84 XOpOIIO
50- 69 YIOBJIETBOPUTEIBHO
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0-49 HEYJIOBJIETBOPUTEIHLHO

6.2.4. IlIpumepsnl J1a0OPATOPHBIX padoT

OIIK-2, ITIK-6
JlaGoparopnas padora Ne 1
Oranagounast miiara st MUKpokoHTposiepa K1986BE92QI u cpena
nporpammupoBanus Keil pVision

Ieab padoThI:

— 3HAKOMCTBO C JIEMOHCTPAIMOHHO-OTIAJ0YHON IUIATON Ui MHKPOKOHTpPOJUIEpa
K1986BE92Q];

— TIOJTy4€HHEe HaBBIKOB paboThl B cpene Keil pVision;

— TIOJTyY€HHUE TIPEICTABICHUS O CTPYKTYpE MpoeKkTa Ha si3bike CH.

OO6opynoBanue:

— OTJIIAJOYHBIN KOMIUIEKT JUIsi MUKpoKOoHTpoiiepa K1986BE92QI;
— nporpammarop-otaaguuk MT-Link;

— [IEPCOHAJILHBIN KOMIIBIOTED.

IIporpammHoe odecnieyenue:

— oneparmonHas cucrema Windows 10;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.20;

— npariBep nmporpammaropa MT- Link;

— TIPUMEPHI KOJIa MPOTPaAMM.

3aganue

He 3a0ynbTe BHIMOTHUTH pe3epBHOE KOMUPOBAHHUE MPOCKTOB, OMMCAHHOE B pasJieie
1.1. D10 HEOOXOAUMO, YTOOBI HE TIOPTUTH UCXOTHBIC TPOCKTHI.

1. B mpoekre Labl 1 caenaitte Tak, 4ToObl OAWMH CBETOIMOMA MUTad C 4acToTou 4
['u, a BTOpO#M — ¢ wacrorou 0,5 I'm.

[Tosicuenue. J{mst 3TOT0 03HAKOMBTECH C COfiep KaHreM MOyJIs led.c i ero 3aronoBka
led.h. OGparuTe BHUMaHHE HA MPOTPAMMHYIO peaanu3allii0 MUTaHUs, OHITHE YaCTOThI U
ee 3aBUCUMOCTH OT TMIEPHO/Ia CUTHATIA.

2. B npoekre Labl 2 Hy)XHO BBIBECTHM Ha MHAMKATOP OETYIIyIO CTPOKY C JIFOOBIM
CJIOBOM WJIM CIIOBOCOYETAHUEM HA PYCCKOM SI3bIKE, COCTOSIIMM M3 KOJMYECTBA CHMBOJIOB B
nuana3zone ot 8 10 16. Ctpoka JoJKHA HAXOAUTHCS B CaMOM HU3Y JIMCIUIES U JIBUTAThCA
CO CKOPOCTBIO B JIBa pa3a OoJiblliel, 4eM HadaabHasl.

[Tosicaenue. [{nst 5TOr0 03HAKOMBTECH C CoAep>KUMbIM Moayns lcd.c. B 3aromoBke
mlt font.h BbI HaiieTe KOMUPOBKY pycckux OykB. Tam ke MpuBeIeHBI H300PAKEHUS BCEX
CUMBOJIOB HIpUQTA.

OIIK-2, ITIK-6
JlaGoparopnas padora 2
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JInHMK BBOA-BBIBO/1A 001Er0 HA3HAYCHUS
Ilenp paOoThHI: MOSyuyeHHWE HABBIKOB pabOThl C MOPTAaMU BBOAA-BBIBOJA OOIIETO
HA3HAYEHUS], CBETOAUOJAMU U MEXaHUYECKUMHU KHOITKAMH.
O6opynoBanue:
— OTJIAJOYHBIN KOMIUIEKT JUIisi MUKpokoHTposiepa K1986BE92QI;
— IIporpaMmarop-otiaaguuk J-Link;
— nepu@epuitHbI MOTYIIb;
— IIEPCOHAJILHBIN KOMIIBIOTED.

[TporpammHuoe obecrieucHue:

— oneparmonHas cucrema Windows 10 ;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.38a;
— npariBep mporpammaropa J-Link;

— IPUMEPHI KOZa TIPOrPaMM.

3ananue

He 3a0ynpTe BBINMOTHUTH MOJATOTOBKY K paboTe, onucaHHyio B pazzaene 3.1, a Takxe
PE3EPBHOE KOMMPOBAHKUE TPOEKTOB, OMMMCAHHOE B pazzeine 1.1.

1. Hna mpoexta Lab3 1 BeimoiaHuTe KaJIMOPOBKY H3MEPUTENS HANPSHKEHUS,
cpaBHuB mnokazaHusi Ha JKKW c mnokazaHusiMu MyJabTUMETpa M MOJ00paB 3HAYECHMS
KaJIMOpOBOYHBIX KOHCTaHT. JloOeiiTech, 4TOOBl 3HAYEHUE WHAMKAIMK Ha OTJIAJI0YHOMN
J1aTe COBNAJaio CO 3HAYEHUEM Ha MYJIbTUMETPE.

[Tosicuenue. KanubpoBounsie koHcTaHThl uMeHytoress U ADC U u U ADC D u
cozepkarcst B Mmoaysie adc.h.

2. Yoenutech, uto B npoekte Lab3 3 mpousBoauTCs M3MEpEeHUE TeMIEpaTyphl B
rpanxycax enbcus (°C). s aToro npucinonute nanier (0e3 JUIMHUX YCUIHii!) K KOpImycy
MHKPOKOHTpoOJUIepa M Tmoaepxkure npumepHo 20 cekyHxa. Temmeparypa HEMHOIO
YBEIUYUTCS.

N3menute mporpammy Tak, 4ToObl TeMIeparypa Takxke BbiBoauiach B KenbBuHaX
(K) u rpanycax ®apenreiita (°F).

3. Ha ocHoBe npoekra Lab3 4 peanusyiite BonbTMeTp (Kak B npoekre Lab3 1), Ho
¢ ucnoias3oBanueM DMA mipu pa6ote ¢ ALIIl. Yoenureck, uro nokazanus Ha KK cranu
0osee cTaOUIBLHBIMU, YeM B npoekte Lab3 1.

4. Ha ocHoBe npoekra Lab3 5 opranusyiite usmepeHus cpasy Mo TpeM KaHallaM:
HaIlpSKEHWE C BHEIIHETO NOTEHIMOMETpa, TeMIeparypa CO BCTPOEHHOIO JaTyuKa H
HarpspkeHue co BeTpoeHHoro narunka VREF. Hanpsokenus BeiBogute B MB, Temnieparypy
— B rpanycax Llenscus.

[Tosicuenne.  Kananm ~ HampspkeHUsT ~ BCTPOCHHOTO — JarTdyhka — HMMEHYETCs
ADC _CH _INT VREF.

JlaGoparopnas padora 3
barapeiinblii 10MeH
[lens paboThI: MOSyYeHHE HABBIKOB MCIOJIb30BAHMS YacOB PEAIbHOTO BPEMEHU U
PErucTpOB aBApUHHOTO COXpaHEHUs OaTapeHOro JOMEHa.
O6opynoBanue:
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— OTJIQJJOYHBIN KOMIUIEKT Juisi MUKpokoHTpoiuiepa K1986BE92QI;
— nporpammarop-otiaaguuk MT-Link;

— niepuepUHBINA MOAYIIb;

— IEPCOHAIBHBIN KOMIIBIOTED.

[IporpammHuoe o0OecrieueHue:

— oneparmonHas cucrema Windows 10/ 11;

— cpena nporpammupoBanus Keil pVision MDK-ARM 5.38a;

— npaiiBep nporpammaropa J-Link;

— IPUMEPHI KOZa MPOTPaAMM.

3aganue

He 3a0ynpTe BBIMTOJHUTH TOJATOTOBKY K padoTe, onmrcaHHyIo B pazzaene 7.1, a Takxe
pe3epBHOE KOMUPOBAHUE TPOEKTOB, OMMCAHHOE B pazaene 1.1.

1.B mpoekte Lab7 1 3amaiite wacTtoTy TakTUpoBaHUsS sjpa paBHOM 20
MI'n.Y6enutech, 9TO TMOKa3aHUS OTCUETAa CEKYHJ CTald OOHOBIATHCS B 4 pasa
MEJJICHHEN.

2.Ha ocnoge npoektoB Lab7 1 u Lab7 2 cnenalite OynuiibHUK,cpabaThIBaIOIUNA B
3ajaHHoe B TekcTe mporpammbl Bpemsi. Ha JKKW BwiBoguTe Tekyliee BpeMs U BpeMs
cpabarbiBanus. [lpu cpabareiBaHuu OynmiibHMKa HY»)HO BbiBecTH Ha JKKU cooOuieHue
«ITongvem!» .

3.Ucnonb3ys npoekt Lab7 2, ceimutupyiite mpobiaembr 2038 u 2106 roaos.

4 Vzmenute nipoekT Lab7 2 takum 00pa3zom, 4ToObI MeCSI] B TEKylIeiaaTe nucancs
no-pyccku: AHB, ®EB, MAP u T.51.

LLIkana oueHmnBaHms

[IIxana oneHuBaHUs Kpurepuu onieHuBanus
«O1anuHO» oOyyJaromuiics ICHO M3JIOKUJ YCIOBHE 3aJ1a4u, pelieHre 000CHOBa
«Xopomio» OOy4JarolINiics SICHO W3JIOKWJ YCIOBHE 3a/adyd, HO B OOOCHOBAaHUHU
pEIlICHUs UMEIOTCS COMHEHHUS;
«YOBIETBOPUTEIHLHO» oOyyaromuiics  W3JIOKWJI pelIeHue  3aJadd, HO  OOOCHOBal €ro

(bopMyIHpPOBKaMHU OOBIIEHHOTO MBIIIIJICHHS;

«HeynoBneTBOPUTEIHHO oOydaroluiicss He YSICHWI YCJOBHE 3allaud, PElICHHEe He 00O0CHOBAI
6o He caan paboTy Ha MPOBEpPKY (B Ciydae MPOBEICHUS PEIICHHS
3a/1a4 B MUCbMEHHOH opme).

6.3. OLEHOYHBLIE CPEJACTBA IPOMEXYTOYHOT'O KOHTPOJISAA
Bomnpoch! 1j1s1 IOATOTOBKM K IPOMEKYTOUHOM aTTeCTAIMU 110 UTOraM
OCBOEHMS TUCHUILINHBI MUKPONPoOIeCCOPHbIE CHCTEMBI B JHEPreTHKe
OIIK-2.
1. DnexkTpoHHas cucTema.
2. Mukponpolieccop ¢ COKpaleHHbIM HaOOpOM KOMaH1
3. Mukpomnpolieccop ¢ MoIHbIM Ha0OPOM KOMaHI.
4. IlpeacraBieHre Yuceal B MUKPOIIPOIIECCOPHOM CUCTEME.
5. Crioco0wI agpecaliuy NepeMEHHBIX B TAMSTH MPOIIECCopa.
6. CTpyKTypa MUKPOKOHTpPOJLIEpA.
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7. Tunsl TAKTUPOBAHUSI MUKPOKOHTPOJIJIEPOB.

8. Iloptel BBOma-BbiBOsA. CTpyKTypa M (PyHKIHOHAJIbHOE HA3HAYCHHE IOPTOB
oOLIero Ha3HA4YEHHUS.

9. DnexTponoTpedaeHue U peKUMbI padOThl MUKPOKOHTPOJLJIEPOB.

10. TIlpepriBanuss B MuKpokoHTpoiiepax. CoOblTuss M uX 00paboTka B
MUKpPOKOHTpOJLIEpax.

ITK-6.

11. OcHoBHbIE (DYHKIIMK MOYJIsl TakMepa-CuUETUMKA.

12. UuTepdeiicel, OCHOBHBIC TOHSTHS.

13. UnTepdeiic UART.

14. UnTepdeiic SPI.

15. Ipsimoii moctyn k mamsitu (DMA).

16. IIpeoOpazoBanus 1udpoBeIX curHanoB B ananoroseie (ITAIT).

17. TIIpeoOpazoBanusi aHATIOTOBBIX CUTHAJIOB B iu(ppoBbie (ALIIT).

18. I[locTosHHBIE 3alIOMUHAIOIIAE YCTPOMCTBA.

19. OneparuBHBIE 3alIOMUHAIOIINE YCTPOUCTBA.

20. YerpoiicTBa BBOAAa HH(POpMALUU.

21. YcrpoiicTBa BbIBOAA MH(OPMAIIUH.

22. CtpyKTypa nporpaMMbl MUKPOIIPOLIECCOPHOM CUCTEMBI.

6.4. MeTtonnueckue MarepuaJibl, ONpeaeJalIHe NPoueaypPbl OLCHUBAHUA
3HAHWH, YMEHNH, HABBIKOB U (MJIM) ONbITA AESATEJbHOCTH, XapPaKTePU3YOIIHUX 3TAMbI
¢GopmupoBaHusa KOMIETEHIIMA

OCHOBHOI1 1IEJIBIO TPOBEEHUS TPOMEKYTOUYHOM aTTECTALUU ABIIIETCS ONPEACIICHNE
CTETIeHU JOCTHXEHHUS LIeJIeH 10 yueOHOM AUCHUIUIMHE WK ee pa3aenam. OcyliecTBIseTCs
9TO MPOBEPKON M OIIEHKON YPOBHS TEOPETUUYECKON 3HAHHM, TOTYyUYEHHBIX 00YYatOMUMUCS,
YMEHUS MNPUMEHATh WX B PEIICHHWH NPaKTUYECKHX 3a7ad, CTEIECHH OBJIAJCHUS
oOyyYaroIrMHUCs MPAKTUYECKUMHU HABbIKAMHU M YMEHUSIMU B 00beMe TpeOoBaHUIl paboueit
IPOrpaMMbl MO JUCLHUIUIMHE, @ TAKXKE UX YMEHHE CaMOCTOSATEIbHO padoTarh ¢ y4eOHOH
JIATEPATYPOH.

Opranuzanusi MPOBEACHHUS NPOMEKYTOUHOM aTTeCTallud peraMeHTUpOBaHa
«IlonoxennemM 00 opraHnuzanuu oOpa3oBaTelibHOrO mpouecca B (deaepasbHOM
rocyJapCTBEHHOM  aBTOHOMHOM  0OOpa3oBaTelIbHOM  yupexaeHun  «MOCKOBCKUMI
MOJINTEXHUYECKUM YHUBEPCUTET

6.4.1. Iloxa3aTrenu OHECHMBAHUS KOMIIETCHIMH Ha PAa3JIMYHBIX 3Tanax ux (GOopMHPOBAHHS,
AOCTHKeHHe 00YYAIMMHUCH IIJIAHUPYEMbIX pe3y/ibTaToB 00yUeHHsl M0 JUCHHUILINHE

Kon u naumenoBanune kommnereHuun OITK-2 CriocoOeH pa3padaThiBaTh aNTOPUTMbI U KOMITBIOTEPHBIE
MIPOTPAMMBI, IPUTOJIHBIC JIJIsI MPAKTUYECKOTO MPUMEHEHUS
Jran Kpurtepun oueHnBanus
(YPOBEHB) | HEYTOBJETBOPHUTEIHHO | YIOBJIETBOPUTEIbHO XOpOII0 OTJINYHO

3HATH OO6yuatomuiics OO0yuatomuiics OO0yuarornuiics OO0yuaronuiics
JIEMOHCTPHUPYET MOTHOE |AEMOHCTPHPYET JICMOHCTPHUPYET JICMOHCTPUPYET
OTCYTCTBHE HIIU HEIOJIHOE YaCTUYHOE MONHOE COOTBETCTBHE
HETOCTATOYHOE COOTBETCTBHE ) COOTBETCTBHE CITEIYIOIINX 3HAHMIA:
COOTBETCTRHC CIIEAYIOIINX 3HAHWH: CIIe 1y OLIIHX ITpuHIHITED

ITpuHIHITBL 3HAHUI: MPOEKTHPOBAHHUS
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CIIEYIOIINX 3HAHUI: IPOEKTUPOBAHUS [TpuHIMnb! 3IEKTPOHHBIX
HpI/IHHI/IHBI 3JTCKTpOHHBIX IMPOCKTUPOBAHUS YCTpOﬁCTB Ha OCHOBC
MIPOEKTHUPOBAHUS YCTPOMCTB Ha OCHOBe | »/ICKTPOHHBIX MHUKPOKOHTPOJIICPHBI
SIEKTPOHHBIX MHKPOKOHTpPOJIEpHBI | YCTPOHUCTB Ha X mar
YCTPOICTB Ha OCHOBE X IIat OCHOBE Hpuruam:
MUKPOKOHTPOJIJIEPH | IPOTPAMMHUPOBAHUS
MUKPOKOHTpOJUIEpHbIX | [IpuHIIMIIBI LIX TLTAT STCKTPOHHbIX
T1at pOTrpaMMHpPOBAHHA ITpuHLHIIEL YCTPOMCTB Ha OCHOBE
HpHHHHHBI 3J’IeKT]30HHBIX IporpaMMHUpPOBaAHUA | MUKPOKOHTPOJIJICPHBL
IPOrPaMMHUPOBAHUS YCTPOHCTB Ha OCHOBE | 3;eKTpOHHBIX X ILIaT
SJICKTPOHHBIX MHUKPOKOHTPOJJICPHBI yCTpOfICTB Ha HpI/IHHI/IHLI
YCTPOMCTB HA OCHOBE X mjaar OCHOBE pa3paboTKu
MHUKPOKOHTPOJUIEPHBIX | [IprHIIUTIBI MUKPOKOHTPOJUJIEPH | SJIEKTPOHHBIX
IIaT pa3paboTku BIX IJ1aT YCTPOMCTB Ha OCHOBE
[TpuHUTIBEI pa3pabOTKU | AIEKTPOHHBIX Hpuruumns MHUKPOKOHTPOJLICPHBI
3JIEKTPOHHBIX YCTpOIicTB Ha ocHOBe |Pa3padoTkn X It
YCTPOICTB Ha OCHOBE MUKPOKOHTPOILIEPHBI | o« POHHBIX
YCTPOMCTB Ha
MUKPOKOHTPOJUIEPHBIX | X IJIaT CHOBE
TTat MHUKPOKOHTPOJIIEPH
bIX ILJIAaT
yMeTb OO6yyarommuiicst He Ob6yuaromuiics OO6yyaromuiics OO6yyaromuiics
yMEEeT WU B JEMOHCTPHUPYET JNEMOHCTPUPYET | AEMOHCTPUPYET
HEJ0CTAaTOYHOM CTENEHHU | HENIOIHOE 4aCTUYHOE IIOJIHOE
yYMEET BBIIOJIHSITH: COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
Hcnonb3oBaTh CIIEAYIOIINX YMEHUH: |CIEAYIOLMX CIIEIYIOINX
COBpPEMEHHbBIE Hcnonw3oBarh YMEHUI: YMEHUI:
TIPUHIIMITBI COBPEMEHHBIC Hcnonb3oBaTh Hcnonb30BaTh
MIPOEKTUPOBAHUS, IPUHLIUIIBI COBpEMEHHBIE COBpEMEHHBIE
MPOrPaMMUPOBAHUS U | IPOEKTUPOBAHUS, TIPUHIIAIIBI TIPUHIIAIIBI
pa3paboTku IPOrpaMMUPOBAHUSl | IPOEKTUPOBAHUS, |IPOEKTUPOBAHUSA,
ANEKTPOHHBIX U pa3paboTKu MIPOrPaMMHUPOBAHU | IPOTPAMMHUPOBAHUS
YCTPOWCTB Ha OCHOBE AJIIEKTPOHHBIX sI 1 pa3pabOTKu 1 pa3paboTKu
MHUKPOKOHTPOJIJIEPHBIX | YCTPOICTB Ha OCHOBE | 3JIEKTPOHHBIX ANIEKTPOHHBIX
miar MUKPOKOHTPOJUIEPHBI | YCTPOMCTB Ha YCTPOMCTB Ha
X TIaT OCHOBE OCHOBE
MUKPOKOHTPOJIJIEP | MUKPOKOHTPOJUIEPH
HBIX TUIAT BIX TUIAT
BJA/IeTh OO0yuaromuiics He OO0yuaromuiics OO6yuaromumces OOyyaromuiics
BJIQJICCT WIH B BJIaJI€ET B HETOJIHOM | IOIyCKalOTCS CBOOOIHO
HEJ0CTAaTOYHOM CTENEeHU | 00beMe U MPOSBISIET | He3HAYUTENbHbIE | IPUMEHSET
BJIaJIEET: HEI0CTAaTOYHOCTh OLINOKH, MONTyYeHHBIC
HaBbixkamu BJIaJICHUS HETOYHOCTH, HaBBIKH, B TIOJIHOM
WCTIOJIb30BaHUSA Hagpikamu 3aTpyIHEHUS, o0beMe BraieeT
MHUKPOKOHTPOJJIEPHBIX | UCTIOIb30BAHUS yacTU4HO BiajeeT | HaBpikamu
TUIaT JAJIs PEeIIeHUS MUKPOKOHTPOJIIEpHBI | HaBbikamu UCTIOJIb30BaHUSA
MIPOCTHIX U CIIOKHBIX X IUIAT JUIsl pEIICHUs | CTIONb30BAHUS MUKPOKOHTPOJIJIEPH
3a1a4 B 001acTu MPOCTHIX U CIIOKHBIX | MUKPOKOHTPOJUIEP | BIX TUIAT JIJIS

JIIEKTPOHHUKHU 3a/1a4 B 00J1acTH HBIX TUIaT IS PEIICHHUS TPOCTHIX
AIIEKTPOHUKH pEUICHUS TPOCTHIX | M CIIOKHBIX 337124 B
U CJIOKHBIX 3a71a4 | o0iacTu
B o0J1acTH ANEKTPOHUKH
JIIEKTPOHHUKHU
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Ha YPOBHE 3HAHMM:

Kox m nanmenoBanmne komnereHuuu [1K-6 CriocoOHOCTh OLIEHUBATh TEXHUYECKOE COCTOSIHUAE U OCTATOYHBIN
pecypc 00opyaoBaHus

Jran Kpurtepun oueHnBanus
(YPOBEeHb) | HEYTOBJETBOPHUTEILHO | YIOBJIETBOPUTEIbHO XOPOIIo OTIHYHO
3HATH OO6yuatromuiics OO0yuatomuiics OO0yuaromuiics OO0yuaromuiics
ﬂeMOHCTppreT HOoJIHOE |ACMOHCTPUPYECT ACMOHCTPUPYECT ACMOHCTPUPYCT
OTCYTCTBHC WInu HCITOJIHOC HYaCTUYHOC IIOJIHOC COOTBETCTBHE
HEJIOCTAaTOYHOE COOTBETCTBUE COOTBETCTBUE CIEAYIOIINX 3HAHUI:
COOTBETCTBHUE CJICAYIOIIUX 3HAHUU! CJ'IC,Z[YI?H_IHX
. OCHOBBI 3HAHWIA:
CIICAYIONINX 3HAHUN: .
.. | KOMITBIOTEPHOA OCHOBBI
OCHOBBI KOMITBIOTEPHOM .
JIMarHOCTUKU KOMIIBIOTEPHOH
AT HOCTHI 0 JTUATHOCTHKHU
o0opynoBaHus
06opyIoBaHHs ( (15)}’)1 S6oDYAOBAHN
BUOPOIMArHOCTHKA
(BUOpOAMArHOCTHKA, pox ’ pY.
Tepmorpadus, (BUOpOAMArHOCTUK
repuorpagus, i a, TepMmorpadus
. TIBTPa3BYKOBOM
YIABTPa3BYKOBOU YABTPa3BYy JII)T aEB KOI])BOf/'I >
KOHTPOJIb SENI
KOHTPOIJIb, aHaJu3 OHTPOIIb, aHau3 | yIbTpasey
macen); Macen); KOHTpPOJIb, aHaJHU3
b
METO/bI a00TKHU U | MacCcl),
Metomsl  06paGoTkn  u| o oA obpabo MeTO,I[::I
UHTEPIIPETAINN
WHTEpIpETAIHA pipetal
JIUArHOCTHYECKUX 00paboTKu u
JTMArHOCTUYECKUX -
aHHBIX;
JTAHHBIX; A > piip
HOPMaTHBBI 1 | TMarHOCTUYECKUX
HOPMATHUBBI U KPUTCPUH AHHBIX.
KPUTEPHH OIICHKH
OIIEHKH TEXHUYECKOI'O puTep o ’
TEXHUYECKOTO HOPMaTHBBI u
COCTORIIA KPUTEPUH OLICHKU
COCTOSTHUS
obopynoBaHus; PUTCp
00opyHOBaHUs; TEXHHYECKOTO
IPHUHIUIIBL paboThl 5 COCTOSHILA
TPUHITAITBL a0O0THI
nuarnoctuaeckoro 110; PHHIL p _
JIMAarHOCTUYECKoro | 00OpyIOBaHHS;
IIPUHLIMIIBI paboTbl
I10; MIPUHITUIIBI pa0OTHI
MEKTPOOOOPYIOBAHHS;
OPUHIUTIEL  pabOTHI | IMATHOCTUYECKOTO
TpeboBanus [1YD; ]
snekrpoobopynosanu | 110;
CTaHIAPTHI
S1; MIPUHIIAITEI PA0OTHI
0€30IaCHOCTH; 5 —— IEKTPOOGOPYIOBA
TpeOOBaHUS ;
M3MEPEHHE [1apaMeTpOB | P ’ _ p pYy.
CTaHApPThI HUS;
(Hanpskere, % 1g TpeboBanus [1YD;
€3011aCHOCTH;
COIIPOTHBIICHHE ’ p ’
U3MEpEeHHe CTaHIaPTHI
HSOIHI, 0€30MaCHOCTH;
napamMeTpoB
k03 dUIMeHT p p ’
(HampspDKeHUe,  TOK, | U3MEpeHne
MOIIIHOCTH).
COIIPOTHBIICHHE rapaMeTpoB
W30JISIIHH, (HampspKeHue, TOK,
ko3 punrent COIIPOTUBIICHUE
MOILIHOCTH). W30JIALINH,
K03 HUITHCHT
MOIIHOCTH).
yMeThb OOyyaromuiicst He OO6yuaromuiics OOyuaromuiics OO6yuaromuiics
yMEeT WK B JIEMOHCTPHUPYET JEMOHCTPHUPYET | IEMOHCTPUPYET
HEJIOCTAaTOYHOMN CTETEHHU | HEMOJTHOE JaCTHUYHOE MIOJTHOE
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YMEET BBITIOJTHSATS: COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
noa0uparh METOJIBI | CIICYIOIINX YMEHUH: | CIEeIYIOLIIX CIICYIOIINX
JMarHOCTUKU B|moaOupare  METOJbI | yMEHHUH: YMEHHIA:
3aBHCUMOCTH OT THIIA | IMaTHOCTHKH B | mogOuparh noAOupaTh METOJIbI
00opyioBaHus; 3aBUCHMOCTH OT THIIA | METOMBI JMarHOCTUKU B
HACTpanBaTh 1 | 000pyIOBaHUS; IMAaTHOCTUKH  B|3aBHCUMOCTH oT
MPUMEHSTh HaCTpauBaTh M |3aBHCUMOCTH  OT|THIIa
JIMarHOCTUYECKHE NPUMEHSI T THTIA 000opyIOBaHUS;
puOOpHI; JTMarHOCTHUYECKHE o0opyoBaHus; HACTpanBaTh U
hopmynupoBaTh pUOOPHI; HacTpauBaTh U | IPUMEHSITh
BBIBOJIBI O COCTOSIHUH | JOPMYIIUPOBATH PUMECHSTh JMarHOCTUYECKUE
000pyIOBaHUs Ha | BBIBOJIBI O COCTOSTHHH | TMAaTHOCTUYECKHE | IPHOOPHI;

OCHOBE o0opynoBaHus Ha | IpuOOopHI; bopmynupoBarhb
JIMarHOCTUYECKHUX OCHOBE (bopMyITUpOBaTh | BBIBOJIBI 0
JaHHBIX; JIMarHOCTUYECKUX BBIBOJIBI 0| cocTosiHUM
aHallM3 XapaKTePHCTHK | TaHHBIX; COCTOSIHUHT o0opymoBaHusi  Ha
ANEKTPOOOOPYIOBAHUS; | aHAJIH3 00OpyI0BaHUSI Ha|OCHOBE
WHTEPHPETAIHS CXEM. | XapaKTEPUCTUK OCHOBE JIMAarHOCTUYECKUX
3JIEKTPOOOOPYAOBAHH | IMATHOCTHYECKUX | JaHHBIX;
S JIaHHBIX; aHamn3
WHTEPIPETALNS CXEM. | aHAJIN3 XapaKTePUCTUK
XapaKTEepPUCTUK ANEKTPOOOOPYIOBaH
ANIEKTPOOOOPYI0BA | Usl;
HUS; WHTEPIpETAINS
UHTEPIIPETAIHs | CXEM.
CXEM.

BJIAIeTH OO0yuaromuiicst He OO0yuarommuiics OO6y4aromumcst Oo6yuatomuiics
BJIJICCT WK B BJIaJICCT B HETIOJIHOM | JIOITYCKAIOTCSI CBOOOIHO
HEJIOCTATOYHOM CTETICHH | 00beME M MIPOSIBISIET | HE3HAYMTENBHBIC | IPUMEHSET
BJIAJICCT: HEJIOCTaTOYHOCTh OIINOKH, MOJTYyYCHHBIC
MHTEPIIPETAIHsl OTYECTOB | BIIAICHHS HETOYHOCTH, HaBBIKH, B TIOJIHOM
JIMarHOCTUYECKHX UHTEPIIpETALNS 3aTpyJaHEHUS, o0beMe BIIaieeT
nporpamm; OTYETOB YACTHYHO BIAJICCT | MHTCPIPETALMSI
COCTaBJICHUE JIMarHOCTUYECKHUX UHTEpIpETAIUS | OTYCTOB
PEKOMEHJaruii 10 | TPOTPaMM; OTYETOB JMarHOCTUYECKUX
PEMOHTY WM 3aMEHE | COCTaBJICHUE JMAarHOCTUYECKHUX | IPOTPAMM;
y3JI0B 00OpYJIOBaHUs.  |pEKOMEHJIAIM IO | Iporpamw; COCTaBJICHUE
MIPOBE/ICHHE PEMOHTY WJIM 3aMEHE | COCTaBJICHUE pPEKOMEHIAUK  T0
TEXHUYECKOTO y3JI0B 000pYI0BaHUS. | PEKOMEHIAIIUI T10 | PEMOHTY WIn
00CITy>)KUBaHHS NPOBENICHHE pPEMOHTY WJIY | 3aMEHE y3JI0B
ANEKTPOOOOPYIOBAHUS; | TEXHHUYECKOTO 3aMeHe y3J10B | 000pyIOBaHHA.
BBISIBJICHHE 00CITy>)KUBaHHS 00opyIOBaHUsl. MIPOBE/ICHUE
HEHCIIPaBHOCTEH 10 | IIEKTPOOOOPYIOBAHHU | IPOBEICHHE TEXHUYECKOTO
KOCBEHHBIM TIPH3HAKAM | 5, TEXHUYECKOTO 00CITy)KUBaHHUS
(neperpes, LIyM, | BbISIBIICHHE 00CITy>KUBaHHSA 3NIEKTPOOOOPYI0BaH
BUOpaIus); HEUCITPAaBHOCTEH  I10 | JIEKTPOOOOPYIOBA | M,

COCTaBJICHHE OTYETOB O |KOCBEHHBIM HUS; BBISIBJICHUC

TEXHUYECKOM NpU3HaKaM BBISIBIICHHC HEHCIIPaBHOCTEH 1O

COCTOSIHUHU c|(meperpes, IIyM, | HCUCIIPABHOCTEH | KOCBEHHBIM

PEKOMEHIAIMSIMU 1o | BUOpamus); o KOCBEHHBIM | TPH3HAKAM

PEMOHTY/3aMeHe. COCTaBJICHHE OTYETOB | PU3HAKAM (meperpeB,  1mIyMm,
0 TEXHUYECKOM | (TIeperpeB, IIyM, | BUOpaIus);
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COCTOSIHUU c|BUOpamus); COCTaBJICHUE
PEKOMEHAIMSMH 110 | COCTABJICHUE OTYETOB
PEMOHTY/3aMeHe. OTYETOB 0 | TEXHUYIECKOM
TEXHUYECKOM COCTOSTHUH
COCTOSIHUHT C | peKOMeHTaIUsIMHU
PEKOMEHAIUSAMH | 1T0 PEMOHTY/3aMEHe.
1o
pPEMOHTY/3aMeHe.

6.4.2. MeTonnka oueHMBAHUS Pe3yJIbTATOB IPOMEKYTOUYHOM aTTeCTAlUMN

ITokazaremssMu OLICHUBaHUA KOMHGTGHHI/Iﬁ Ha oTaIric HpOMGHCYTOqHOﬁ arTeCTaluu 110 JUCHUIIIINHE

MHKpOHpOHGCCOpHBIe CHUCTEMBI B DOHCPI'CTUKE» ABJIAIOTCA PE3YIIbTAThI O6yLIeHI/I$I 1O JUCLHUIIIINHE.
OHeHO‘lHLIﬁ JINCT PE3YyJIbTaTOB Oﬁy‘leHI/Iﬂ o JTUCHUIIJIHHE

YpoBeHb
Ko C(POPMUPOBAHHOCTH
KOMHeTéIHLII/II/I 3uanus Ywenus Hagpricu KOM%GII")CHHI;/II/I Ha JaHHOM
sTamne / oleHKa

Aromarm3upy | CnocobeH Cnocoben
€T pelleHue pa3zpabarbiBaTh pa3pabarbiBaTh
3a/1a4 v KOMIIO-HEHTHI KJIMEHT-CKHE
peanuzyet MPOrpamMMHO- TIPUIIOKCHHUSI K

OIlK-2 AJITOPUTMBI C anmapaTHbIX 0a3aM JaHHBIX
WCIIOJIb30BaHUE | KOMILIEKCOB U
M 0a3 Ja”HHBIX
MPOrPaMMHBIX
CpEJICTB
3naer ocHOBBI | CiocoOeH CnocobeH
KOMITHIOTEPHOU | TTOIOUPATH UHTEPIIPETAIHS
JTUATHOCTUKHU METOJTbI OTYETOB
000pyIOBaHUsl | TUATHOCTUKUA B | JUATHOCTHUYECKUX
(BuOponuarsoc | 3aBUCUMOCTH OT | IpOrpaMu;
THKa, THTIA COCTaBJICHUE
Tepmorpadus, | 00OpyIOBaHUS; PEKOMEHIAlMA 110
YJIBTPa3BYKOBO | HACTPaWBaTb U | pEMOHTY WIn
171 KOHTpOJIb, | IPUMEHATH 3aMEHe y3JI0B
aHaJNu3 Macen); | AMarHOCTUYECKH | 00OpyHIOBaHMS.
METOIEI e IpuOopkL; MIPOBEJICHUE
00paboTku ¥ | GOpPMyIHUPOBaTh | TEXHHYECKOTO

K6 UHTEPIIPETAIA | BBIBOJIBI 0 | oOcy>KUBaHUs

u COCTOSIHHH AIEKTPOOOOPYIOBAH
JTUArHOCTHYECK | 000pyIOBaHUS us;
WX JIaHHBIX; Ha OCHOBE | BBISBIICHHE
HOPMAaTHUBbl U | AMAaTHOCTUYECKU | HEMCIPABHOCTEH IO
KpUTEPUHU X JIAaHHBIX; KOCBEHHBIM
OIICHKHU aHau3 pU3HaKaM
TEXHUYECKOTO | XapaKTEPUCTHUK | (meperpes, 1IyM,
COCTOSTHUS 3IE€KTPOO0OPYNO | BUOpalus);
000pyIOBaHuUs; | BaHUS; COCTaBJIEHUE
TIPUHIIATIBI UHTEPIIPETANS | OTYETOB 0
paboTHI cXeM; TEXHUYECKOM
JTMArHOCTHYECK COCTOSIHHH c
oro 110; PEKOMEHIALMAMHU
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TIPUHITUTTBI 10 PEMOHTY/3aMeHe.
paboThl
ANEKTPOOOOPY
OBaHWUS;
TpeOOoBaHUS
yo;
CTaHAPThI
0e30IaCHOCTH;
U3MEpeHUe
nmapaMeTpoB
(HampspKeHue,
TOK,
COIIPOTHBIICHHE
W3OJISIIIHH,
K03(PUIHEHT
MOIITHOCTH)

Ornenka 1o AucHHILIUHE (cpenHee apudMeTHIecKoe)

O1eHKa «OTIAMYHOY» BBICTABISETCS, €CIIU CpeiHee apuPMETUIECKOE HaXOAUTCS B MHTEpBaJIe OT 4,5
1o 5,0.

OreHKa «XOpOIIO» BBICTABISETCS, €CIH CpeAHee apupMETHIECKOE HAXOIUTCsI B MHTEpBaje ot 3,5
o 4,4.

OI_IGHKa «y,[[OBJIeTBOpI/ITCHBHO» BBICTABJIACTCsA, €CJIIH cpe;[Hee apmbMeTqucxoe HaXOOUTCsI B
uHTEepBase ot 2,5 1o 3.,4.

OI_IGHKa ((Hey,Z[OBHeTBOpI/ITeHBHO» BBICTABIACTCA, €CIIU cpe;[Hee apI/I(bMeTI/I‘-IeCKOG HaXOOUTCA B
unrepsaie ot 0 go 2,4.

[IpomexxyTounas arrecranust oOydaromuxcs B (opMe SK3aMeHa IMPOBOIUTCS IO pe3yibTaraM
BBITIOJIHEHHUSI BCEX BHJIOB y4YeOHOH pPaOOThI, MPENyCMOTPEHHBIX YUYEOHBIM IUIAHOM IO JUCITUTIIMHE
«MHuKpOIpOLIECCOPHBIE CUCTEMBI B HHEPrETUKE», IIPU ITOM YUMUTBIBAIOTCS PE3YJbTaThbl TEKYIIETO
KOHTPOJISI yCIeBaeMOCTH B TeueHue cemectpa. OIleHKa CTENeHW JOCTKEHHUs OO0ydJaroIuMHCs
HJIaHI/IpyeMI:IX peByJIbTaTOB 06yquI/1;1 110 OUCIHUIIJIINHEC HpOBOI[I/ITCSI HpeHOI[aBaTCJICM, BeI[YH_[I/IM 3aHATHUA
M0 JUCITUTUTMHE METOJIOM DKCIIEPTHOU OlleHKH. [0 uToramMm mpoMeXKyTO9HON aTTeCTalMK 10 AUCITUIUIHHE
BBICTABIACTCA OLICHKA «OTJIIMYHO», ((XOpOI_HO)), ((y,[[OBJIeTBOpI/ITeJIBHO» 5058 <<H€yI[OBJI€TBOpI/ITeHBHO».

HIxaJja oneHUBaHUA Onucanne

BrimonHens! Bce BUbI y4eOHOW paboThl, MPETyCMOTPEHHbIE YYEOHBIM IJIAHOM.
CTyneHT  J€MOHCTPUPYET COOTBETCTBHE  3HAaHHWI, YMEHHiI, HAaBBIKOB
NpUBEACHHBIM B Ta0MUIaX IOKa3aresied, ONepupyer MpPHOOPETCHHBIMU
OTiinyHO 3HAHUSMHU, YMEHUAMHU, HABbIKAMH, MPUMEHSET UX B CUTYallUAX MNOBBILICHHON
CJIOXKHOCTH. HpI/I OTOM MOTYT 6BITL A0MYHICHbI HC3HAYUTCIIbHBIC OH_II/I6KI/I,
HETOYHOCTH, 3aTPyAHEHUS PU aHATUTUYECKUX OIepalusiX, epeHoce 3HaHUM U
YMGHI/Iﬁ Ha HOBBIC, HCCTAHJAAPTHLIC CUTYyallUU.

BrimonHens! Bce BUIBI y4eOHOU paboThl, MPeTyCMOTPEHHBIE YYEOHBIM TIJIAHOM.
CryneHT JEeMOHCTPUpPYET HEIOJHOE, IPaBWIbHOE COOTBETCTBUE 3HAHUM,

Xopo1ro . N
YMEHHIA, HABBIKOB MTPUBEICHHBIM B TA0JIUIIAX ITOKA3aTeNeH, THOO0 €CIIU TIPH STOM
OBLITH TOTTYIICHBI 2-3 HECYIIECTBEHHBIE OIMOKH.

VOBETBOPHTEHHO BrimonHeHb! Bce BUIBI Y4eOHOU pabOThI, MPETyCMOTPEHHBIE YUeOHBIM ILIAHOM.

CryaeHT JeMOHCTpUPYET COOTBETCTBHE 3HAHMWI, B KOTOPOM OCBeIEHa
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OCHOBHas, HauOoyiee Ba)KHas 4acTh MaTtepualia, HO IpU 3TOM JOIIyHICHA OJHa
3HAYUTEIIbHAS OIIMOKA MJIM HETOYHOCTD.

He BwimonHeHn onuH win Oosiee BUAOB y4yeOHON padOThI, MPELyCMOTPEHHBIX
yueOHbIM TU1aHOM. CTYIEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM,
YMEHMH, HABBIKOB IPUBEACHHBIM B TaOMuIaxX IOKa3aTeslel, JOMyCKaKoTCs

HeynosierBopuresbHO o .
3HAYUTEJIbHBIC OIIMOKH, MPOSIBIIETCS OTCYTCTBUE 3HAHUM, YMEHHI, HABBIKOB T10
pany HOKa3aT€J'I€I\/'I, CTYACHT HUCIBLITBIBACT 3HAYWUTCIBHBIC 3aTPyAHCHHA IIPU
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU IPU UX IEPEHOCE HA HOBBIE CUTYALIUH.

7. JuieKTPOHHAsi HHPOPMALIMOHHO-00pa3oBaTe/IbHAs cpeaa

Kaxnprii oOygaromuiicst B TeueHHE BCEro mepruoia 00yueHus: 00ecreunBaeTcss WHANBUIYAIbHBIM
HEOTPaHMYEHHBIM JIOCTYNOM K 3JIEKTPOHHON HMH(OpMannoOHHO-00pa3oBaTenbHON cpene UebokcapcKoro
uHcTuTyTa ((prnmana) MOCKOBCKOTO TMOJNMTEXHUYECKOTO YHUBEPCUTETa U3 JIIOOOW TOUKH, B KOTOPOM
UMeeTCsl JOCTYNl K HH(OpPMallMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn «VHTepHeT» (nmamee — ceTh
«MHTEepHETY), KaK Ha TEPPUTOPUU (PIIIHaTa, TaK U BHE €€.

DnexTpoHHas MHQOpPMaLMOHHO-00pa3oBaTeibHasl cpela — COBOKYMHOCTh HWH()OPMAIMOHHBIX WU
TEJIEKOMMYHUKAIIHOHHBIX TEXHOJIOTHI, COOTBETCTBYIOIIUX TEXHOJOTHUECKUX CPENICTB, 00ECTICUNBAIOIINX
OCBOCHHE O0O0ydarolUMHUCS 00pa30BaTeNbHBIX MPOTpaMM B TOJTHOM O0O0BEME HE3aBUCUMO OT MecTa
HAXOXKJICHUs 00y4arouxcsl.

DnexTpoHHas HHPOPMAIIMOHHO-00pa3oBaTebHas cpeia 00ecTeunBaeT:

a) JoCTynm K Yy4eOHBIM IulaHaMm, paboyuM MporpamMMmaM JUCHHMIUIMH (MOAYJNeEH), NpakTHK,
AIIEKTPOHHBIM yU4E€OHBIM M3/IaHUSM M 3JIEKTPOHHBIM 00Pa30BaTENIbHBIM pecypcaM, yKa3aHHBIM B pabounx
porpaMMax JUCIUIUINH (MOAyJeH), MPaKTHK;

0) popMHUpOBaHHUE AIIEKTPOHHOTO MOPTHOIHO 0OYJAFOIIETOCS, B TOM YHCIIE COXPaHEHHUE €ro padoT
Y OLIEHOK 3a 3T paboThI;

B) (uxcammio xoma oOpa30BaTENBHOIO Mpollecca, Pe3yabTaTOB MPOMEXKYTOYHON aTTeCcTalud U
pEe3yJIbTaTOB OCBOEHUS MPOrpaMMBbl OaKaIaBpuara;

I) MpoBeldcHHE Y4YeOHBIX 3aHATUH, MPOILEAYp OLEHKH pe3yJabTaTOB OOyuYeHHus, peaau3anus
KOTOPBIX MPEIYCMOTPEHA C MPUMEHEHHEM AIIEKTPOHHOTO O0yUYeHHsI, JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHM;

1) B3aNMOJICHCTBHE MEX/Iy YYaCTHUKAMH 00pa30BaTEIbHOTO MPOLECCa, B TOM YHCIE CHHXPOHHOE
U (M) aCHHXPOHHOE B3aMMOICUCTBUSA MOCPEICTBOM ceTH «HTepHeT.

QOyHKIIMOHUPOBAaHHUE JIEKTPOHHONW HH(MOPMAIMOHHO-00pa30BaTebHON Cpeabl 00ecreunBaeTCs
COOTBETCTBYIOLIUMH CpeACcTBaMU WH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U KBamuuKaluen
pabOTHUKOB, €€ UCTIONIB3YIOMIUX U TOAICPKHUBAIOIIUX.

OYHKIIMOHUPOBAHUE AJIEKTPOHHON HH(MOPMAIIMOHHO-00Pa30BaTEIbHON CpEabl COOTBETCTBYET
3aKkoHozarensCTBy Poccniickont @enepanuu.

OcHoBHbIMU cocTaBistomumu DMOC dunmana sBIsIFOTCS

a) callT WHCTUTyTa B ceTH VIHTEepHET, pacmoloxeHHBIH To anpecy www.polytech21.ru,
https://chebpolytech.ru/ koTopsrit o6ecrieunBacT:

- JocTyn oOydaromuxcss K y4eOHBIM IUTaHaM, pa0o4YrM MporpaMMaM JUCIUIUIMH, TPAKTHK, K
U3JIAaHUSIM SJIEKTPOHHBIX OMOMMOTEUHBIX CHUCTEM, JIEKTPOHHBIM HH(POPMAIIMOHHBIM U 00Pa30BaTEIbHBIM
pecypcaMm, yka3aHHBIX B pabouumx mporpammax (pasmensl caiita «CBeneHus 00 00pa3oBaTeNbHOM
OpTraHHU3aIN»);

- nHpopMHUpOBaHUE 00yJaromUXCsi 000 BceX M3MEHEHUAX yueOHOTo mporecca (HOBOCTHAs JICHTa
caiiTa, IeHTa aHOHCOB);

- B3aUMOJICUCTBHE MEXAYy Y4YaCTHHKaMH OO0pa30oBaTeJbHOTO TMpolecca (Moapas3aenbl caira
«3agarb BONPOC AUPEKTOPY»);

0) odpunManbHBIE IEKTPOHHBIE ajapeca MOAPa3/eNeHUl U COTPYIHUKOB MHCTUTYyTa ¢ SHOEKc-
noMeHOM (@polytech21.ru (cmHMcoK KOHTAaKTHBIX JaHHBIX MojapasfeneHuit dunuana pa3MelieH Ha
opurmaneHoMm caiite @unumama B pazmene «KOHTakTb», CHUCKU KOHTAKTHBIX O(UIIMATHHBIX
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SNEKTPOHHBIX JIaHHBIX MpernojaBaTeneil pasmelnieHsl B nozapaszaenax «Kadenps») obecnednBaioT
B3aWMOJICHCTBUE MEXTY YIaCTHHKaMH 00pa30BaTeIbHOTO MPOoIlecca;

B) JUYHBIA KaOuHeT oOywaromerocst (moprdosno) (BXoA B JIMYHBIM KaOMHET pa3MelleH Ha
opunransHoMm caiite ®@unnana B pasnene «CTyaeHTy» mnonpaszzaene «IJeKTpoHHas HHPOPMAlMOHHO-
oOpa3oBaresibHas Cpeaa») BKIOYAET B ce0sl MOPTQOINO CTyAEHTa, NIEKTPOHHBIE BEJOMOCTH, PEHTHHT
CTY/ICHTOB U 00€CTICUNBACT:

- (ukcanuio xoa 00pa30BATEILHOTO MpOIEcca, Pe3yJIbTaTOB IMPOMEKYTOYHOM arTecTalud U
pEe3yJIbTaTOB OCBOCHUS 00pa30BaTENFHBIX MMPOTPAMM 00yUJarOIIIUMUCH,

- (opMHpOBAaHUE FEKTPOHHOTO MOPTPOIHNO 00yHarOUIErocsi, B TOM YHUCIE C COXpaHEHUe padoT
00yJaromierocsi, pereH3uii U OIeHOK Ha 3TH PadoTHI,

I) DJEKTpOHHBIE OWOIMOTEKH, BKJIIOYAIOIIME JJIEKTPOHHBIE KaTaJlOTH, MOJHOTEKCTOBBIE
JOKYMEHTBI W OOECIIEYHMBAIONINE JOCTYNl K YYeOHO-METOAMYECKHM MaTepuayiaM, BBIITYCKHBIM
KBaJIM(PHUKALMOHHBIM paboTaM M T.1.:

Yebokcapckoro nHCTUTYTA (hunuana) - « APBUCy»

1) DIEKTPOHHO-OMOnIMoTeunbie cucteMbl (OBC), BrIOYaONIIMe AIEKTPOHHBIM KaTalior |
MOJTHOTEKCTOBBIE JOKYMEHTBI:

- OBC «JIAHb» -https://e.lanbook.com/

- ObpazoBarensHas miargopma FOpait - https://urait.ru

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

e) mnardopma nugdposoro odpazosanus [lomurexa -https://Ims.mospolytech.ru/

K) cuctemMa « AHTUIUTaruar -https://www.antiplagiat.ru/

3) cuctemMa oanekTpoHHoro nokymeHtoooopora DIRECTUM  Standard — oOGecneunBaet
JIOKYMEHT0000pOoT Mexx 1y PuinanoM 1 YHUBEPCUTETOM;

n) cucrema «1C VYopasnenne BY3om Onexkrponssiii nqexkaHar» (MOCKOBCKUN MONUTEXHUYECKHMA
YHHMBEpPCUTET) obecreunBaeT  (UKCAlMI0O  XOAa  00pa3oBaTeNbHOIO  MpoIlecca,  pe3ylbTaToB
POMEXYTOYHOH aTTeCTaIllu U PE3yJIbTaTOB OCBOSHHS 00pa30BaTeIbHBIX MTPOrpaMM 00yUarOIIIUMHUCST,;

k) cuctema «POLYTECH systems» obecreunBaer WH(POPMALMOHHOE, JIOKYMEHTAJIbHOE
AaBTOMAaTU3UPOBAHHOE COMPOBOXKACHNE 00pa30BaTEIbLHOIO MPOIECcCa;

q) cucrtemMa  «AOUTypHEHT»  oOecreuyMBaeT  JOKyMEHTAJIbHOE  ABTOMATHU3UPOBAHHOE
COIIPOBOX/ICHUE PabOTHI MPHEMHOW KOMUCCHU

8. IlepeyeHb OCHOBHOW W [JONOJHHUTEJNbHON Yy4YeOHOHl JMTEpaTypbl,
He0OX0IMMOH /1JIs1 0CBOEHHS THCIUTLTAHBI

OcHoOBHas JUTEpaTypa:

1.  3emckoB, 0. B. MukponporeccopHbie yCTpOWCTBA aBTOMAaTHU3UPOBAHHBIX
CHCTEM YIpPAaBICHUS BO3AYIIHBIM JBMKeHHEM. OCHOBBI aHAJIOTOBOW W IU(POBOM
AIICKTPOHUKH : yueOHoe rmocodue / 10. B. 3emckoB, 1. A. 3ybakun. — Cankr-IleTepOypr :
CIIBI'Y T'A um. A.A. HoBukoga, 2024. — 156 ¢. — ISBN 978-5-907860-01-8. — Tekcr :

NMEeKTpoHHBIM  //  Jlamb :  onexkTpoHHO-OMOnmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/482717
2. Konkep, A. b. MukpomnponeccopHble YCTpOHCTBA aBTOMATHUKH : y4eOHOE

nocodue / A. b. Konkep. — Hoocubupck : HI'TY, 2022. — 74 ¢. — ISBN 978-5-7782-
4644-7. — TekcT : 2nmeKTpoHHbIN // JIaHb : 35eKTpoHHO-OnOnroreyHas cuctema. — URL:
https://e.lanbook.com/book/306245

JlononHuTeNbHAS IUTEparypa:

1. Caxnes, A. M. IludpoBsie ycTpoiCTBa U1 MUKPOIIPOLIECCOPHI : YUEOHUK ISt
By30B / A. M. CaxxneB. — 3-e u3f., nepepad. u gqon. — Mocksa : M3narenscTBo FOpaiir,
2025. — 148 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-18602-4. — TekcT :
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anekTpoHHbi  //  OOpasoBarenpHas mnargopma  FOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/562949

2. OropoanukoB, M. H. MukpomnporieccopHas TexHuka: BBejneHue B Cortex-
M3 : yuebHOe mocobue jis By30B / M. H. OropognukoB. — MockBa : M3marenbcTBo
FOpaiit, 2024. — 116 ¢. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-08420-7. —
Texct : osnektponsblid // OOpaszoBarenbHas tuiargopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/538954

3. TexHUYeCKHe Cpe/ICTBa aBTOMATH3allMK M YIIPABIICHUS : YICOHHK IS BY30B /
non obmieit pegakuueit O. C. Konocoa. — Mockga : UznatensctBo FOpaiit, 2025. — 331
c. — (Boiciee oopazoBanue). — ISBN 978-5-534-19350-3. — Tekct : 3neKTpOHHBIN //
Oo6pazoBarenbHas wiaropma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560599

[lepuonuka

1. N3BecTus Tynbckoro rocyapCcTBEHHOro YHUBEpPCUTETA.
TexHuyeckue HayKu : HayuHbI PELLEH3UPYEMBIN YXYpHan.
https://tidings.tsu.tula.ru/tidings/index.php?id=technical&lang=ru&year=1. - Tekct

3/IEKTPOHHbIN.

2. HayuHbIn nepmoanyecKkni YXYpHan «BecTHUK FOXXHO-YpanbcKoro
rocygapcTBeHHoro yHmusepcuteta. Cepua «3IHepreTuka» : HayuHbIM peueH3npyeMbin
XXypHan. https://www.powervestniksusu.ru/index.php/PVS. - TeKCT : 3NE€KTPOHHbIMN.

9. HpO(l)eCCI/IOHaJII)HLIe 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHO-Cl'[paBO‘lHI)Ie CHUCTEMBbI

[Ipodeccuonanphas 6a3za pgaHHbiX u | MHbopMammss o mpaBe COOCTBEHHOCTH (PEKBU3HTHI
MH(GOPMAITMOHHO-CIIPABOYHBIC CUCTEMBI | IOTOBOPA)

CoBepilieHCTBOBaHHE  00pa3oBaHUSl UM WHXKCHEPHOM
ACATCIIBHOCTH BO BCEX HUX TMPOSABICHHUAX, OTHOCAIIUXCA K
y4eOHOMY, HAyYHOMY M TE€XHOJIOTUYECKOMY HAIpPaBICHUSIM,
BKJIIO4Yass MPOHECCChl IMPCIoAaBaHusA, KOHCYJIbTUPOBAHWA,
UCCIICJIOBAHUSA, DPa3pabOTKH  WHXKCHEPHBIX  PELICHHH,
BKJItOYasi He(TEra3oBy OTpacib, TpaHCc(epa TEXHOIOTHH,
OKa3aHUsl IIMPOKOTO CHEKTpa 00pa3oBaTelIbHBIX YCIYT,
obecrieueHus CBsI3el ¢ 00IIECTBEHHOCTHIO, IPOU3BOACTBOM,
HAayKOW W MHTETpallud B MEXIyHApOIHOE HAy4yHO-
00pa3oBareabHOE MPOCTPAHCTBO.

CBOOOJIHBIN TOCTYI

Accomuaiys HHXEHEPHOTO 00pa30BaHus
Poccun

https://aeer.ru/

[IpodeccronanbHBIN TTOpTaN, pa3pabOTaHHBIA COBMECTHO C
«Coro3 sHepreTukoB» W HMHHOBaIMM B | CaHkT-IleTepOyprckuM HMHCTUTYTOM  HMHQPOPMATUKH |

DHEPreTUKe apromaruzanuu PAH, mnpeacrasnstomuii coboit rubpua
http://i-r.ru/about/ COLIMANBPHOM CceTH © HWHOOPMAIMOHHONW CHCTEMBI C
CEepBHUCAMU BUJICOKOH(pEpEeHIIUH 51 MOJPOOHBIX

HHTCPAKTUBHBIX KAPT SOHEPIOCHUCTCMBI CTPAHEBI

Hayunas snexrponnas 6ubmuoreka ELIBRARY.RU - st0

HayyHas  JJEKTpOHHAas  OuOIMOTeKa | KpyNnHeHIuni poccuiicKuit UH(POPMALTUOHHO-
Elibrary AQHAJUTUYCCKUA TIOpTajd B OONacTH HAyKH, TEXHOJIOTHH,
http://elibrary.ru/ MEIMIIMHBI W 00pa3oBaHus, coiepkammii pedeparsl u

MOJIHBIE TEKCThl Oosiee 26 MIIH HAy4dHBIX CTared H
nyOJauKanMid, B TOM YHCJIE 3JEKTPOHHBIE BepcUH Oosee
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https://urait.ru/bcode/560599
https://urait.ru/bcode/538954
https://urait.ru/bcode/562949

[IpodeccronanpHast 06aza MJaHHBIX U
UH(OPMAITMOHHO-CIIPABOYHBIE CHCTEMBI

Wudopmanust o COOCTBEHHOCTH

JIOTOBOPA)

npaBe (peKBU3UTHI

5600 pOCCHUIMCKHUX HAyYHO-TEXHUYECKHX JKYpPHAJIOB, W3
KoTopbIX Oonee 4800 >KypHAJIOB B OTKPBITOM JIOCTYIIE
CBOOOJIHBIN 1OCTYI

®denepanbHbIi

nopTran

«Poccuiickoe

oOpa3oBaHue» [DNEKTPOHHBII
pecypc] — http://www.ro-edu.ru

Oenepanbubiii  moptan «Poccuiickoe oOpazoBaHue» —
VHUKaJIbHBI HHTEpHET-pecypc B cdepe oOpa3oBaHusS U
HayKH.

ExxenqHeBHO myONMKyeT caMble aKTyallbHble HOBOCTH,
AQHOHCBI COOBITHH, HWH(POPMAIIMOHHBIE MaTepUaNbl IS
HIMPOKOTO Kpyra uwurtareneil. ExkeHenenbHO Ha moprale
pa3sMEIATC AKCKIIFO3UBHBIE MaTepuaibl, WHTEPBBIO C
BEAYIIMMH CIEHHAIIMCTAMH — IearoraMu, MCUXOJIOTaMH,
YUYCHBIMH, PCTIOPTAKU U aHATIUTUUICCKUEC CTATbU.

Yurarenu noixy4aroT AOCTYyN K HOPMAaTUBHO-TIPABOBOM 0ase
chepsl 00pa3oBaHUs, OHM MOTYT TIOJH30BATHCS CaMBIMU
pa3IMYHBIMM TIOJI€3HBIMH CEpPBHUCAMU — TaKHUMH, Kak
OHHaﬁH-TGCTHpOBaHHG, OIIPOCHI IO AKTyaJIbHBIM TCMaM H
T.J.

["apanT (cipaBOYHO-IIpaBOBasi CUCTEMA)
https://www.garant.ru/

YHuBepcanbHas CripaBOYHas TpaBoBas CHCTEMA,
mpeararonias HMCYEepIbIBAIONIyl0 0a3y HOPMAaTHUBHBIX
aKTOB, KOJEKCOB, 3aKOHOB U TII.

OcymiecTBisieT KOHTPOJIb M HaA30p B cdepe MpaBOBOM

denepanbHas cimyx0a N
o OXPaHbI ¥ UCHOJB30BAHMS PE3YJIETATOB WHTEIIICKTYaIbHOU
UHTEIICKTYaTbHON COOCTBEHHOCTH
(Pocnarenr) JESTENIbHOCTH TPa)JIaHCKOTO, BOCHHOTO, CIEHUAIbHOTO U
JIBOMHOIO HAa3HAYEHMS, CO3JAHHBLIX 3a CUET OMOMKETHBIX
rospatent.gov.ru .
ACCUTHOBaHUH (efepalibHOro OFOKETa
Hazpanme | Coxpamén | Opranmzanuon | Orpacinb .
paut p 1 p O¢puumnanbHbIIT
OpraHusan | Hoe HO-TIPaBOBas (o0acTh caiiT
nu Ha3BaHue | (hopma nesiTeJIbHOCTH)
Ob6mepoccuiicka
s1 oOlIecTBEHHAs
OpraHu3aIus ammra 00X
«Poccuiickuii HHTEPECOB 51
COIO3 JOCTHIKEHUS
WHXCHEPOB» YCTaBHBIX IIeJei
(manee 00BEINHUBIINXCS
Poceniicki UMeHyeMast rpaxiaH, https://
N «Coro3») OCYIIECTBIIIONIN | WWW.POCCUUCKUHCOI3MHXCHEPOB
51 coros | PCU
SIBIISIETCS X cBOIO | .pdh/
WH)XEHEPOB
OCHOBAaHHBIM Ha | JEATENLHOCTL Ha
YJIEHCTBE TEPPUTOPUU
00I[ECTBEHHBIM 0osiee IOJIOBUHEI
oObeauHEHUEM, | CyOBEKTOB
CO3JaHHBIM B | Pocculickoit
dbopme denepanuu
00IIIECTBEHHOMI
OpraHu3alHH
Poccuiicku HETMPaBUTEILCTBE | TBOPUCCKUI
5 coro3 | PocCHUO | uHoe, Coro3 http://rusea.info
Hay4YHBIX W HE3aBHCUMOE 00ILIECTBEHHBIX
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HaszBanue
OpraHusan
170

Cokpamén
Hoe
HAa3BaHHE

Opranu3annon
HO-TIPaBOBasi

dpopma

Otpacab
(00aacTh
AeATeJIbHOCTH)

OdunuanbHbIH
caiT

HayYHBIX,
Hay4HO-
TEXHUYECKHX,
I/IH)KCHeprIX,
YKOHOMHYECKHX
00bEeINHEHUI,
SIBJISTFOILIAXCSI
IOpUINYECKUMU
JIALIAMHU,
CO3JIaHHBIN Ha
OCHOBE
OOIIHOCTH
TBOPYECCKUX
npodeccuoHaIbH
BIX  HMHTEPECOB
YYEHBIX,
WH)XCHEPOB u
CIIELAAIUCTOB
JUISL  peau3aliiu
o0ImMX IeIehH Hu
3ajad.

WHXKEHEPH
BIX
00111eCTBEH
HBIX
00beuHEH
15051

00IIECTBEHHOE
00beIHEHNE

00BeANHSIET
BBICOKOTEXHOJIOT
UYHBIC
KOMTIaHHH,
paborarorme B
chepe MaJjou
pacnpeneneHHon
OHEPTETHKH u
CMEKHBIX
oTpacisix.

Accormanm
o MaJIon
YHEPTETUKH

HEKOMMepUeCKas https://energo-union.com/ru

opraHu3anus

AMD

odecrneueHue
HCMOJIb3yeMoe NpH

CBOOOIHO
00pa3oBaTeILHOIO

10. IIporpammHoe
pacnpocrpaHnsemoe),
npouecca

(IMIEeH3HOHHOE "
OCYyIIEeCTBJIEHUHU

Wudopmanus o npase
COOCTBEHHOCTH (PEKBU3UTHI
JIOTOBOPA, HOMEP JUIEH3UU U T.1.)

IIporpammHoe

Aynutopus
YAUTOP obecrieuenne

Ne 2116 VuebHast aymuTopus Uis
MPOBEICHHSI  YYCOHBIX  3aHATHMA
BCEX BHUJOB, IMPEIyCMOTPEHHBIX
IIPOrpamMMoin CpEIHEro

Windows 7
OLPNLAcdmc

noroBop NeJ[03 ot 30.05.2012) ¢
JorcontameHusaMu ot 29.04.14 u
01.09.16

(6eccpouHast TUTIEH3HS)
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mpodeccuoHaTBLHOTO
oOpa3oBaHust/OakanaBpuara/
cnernuanureTa/ MarucTparypsl,
OCHAalleHHasi 000pyJZOBaHHEM H

TEXHUYECKUMU cpencTBamMu
oOy4eHus, COCTaB KOTOPBIX
ONpeaeseTCs B pabounx
IporpaMmmax JTUCLMIIIINH
(Momymeit)

JlaGoparopust «IIporpammHoOro

o0ecrieueHruss U COMPOBOXKACHUS

Kaspersky Endpoint
Security st OuzHeca —
Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

CyOnuieH3MOHHBIH JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Microsoft Visual Studio
2019

CBOOOIHO pacrpoCTpaHsIeMoe
[IPOrpaMMHOE 00eCIICUCHHE
(OeccpouHast JTUIECH3HS )

KOMITAC-3D v20 u v21

CyOnunieH3nOHHBIH 10r0BOp No
Hm-22-00044 ot 21.03.2022
(6eccpouHast TUTIECH3HS)

PaitNet CBOOOIHO PacpoCTPaHIEMOE
KOMIIBIOTEPHBIX CUCTEM)
IporpaMMHOe oOecreyeHue
Kabuner nndopmaimoHHbIX
. (6eccpouHast TUTIEH3HS)
cuctem u texnosoruii AO «HIIK AIMP 5
OTE4YECTBEHHOE CBOOOHO
«OJIAPA» it
pacrpocTpaHseMoe MPOTPaMMHOE
obecnieueHue (6eccpouHas
JIUIICH3US)
Kaspersky Endpoint CyOnuIeH3MOHHBII JOTOBOP

Ne 2200 VYuebnas aymutopus IS
Y4EOHBIX  3aHITHI

IIPOBEACHHUS

BCE€X BHIOB, MPEAYCMOTPEHHBIX
MPOTPaMMOit CpEeIHEro
npogeCcCHOHATBLHOTO
obOpasoBanusi/OakanaBpuara/
cnenuaiurera/ MarucTparypsl,
OCHAIleHHass O00OpyIOBaHUEM W
TEXHUYCCKUMU

cpenctBaMu  OOy4yeHHUs, COCTaB

KOTOPBIX ONpezessieTcs B pabounx
nporpaMmmax JTUCLUILITUH
(Momymneit)

Jlaboparopusi 3IEKTPOIHEPIETUKH
" IEKTPOTEXHUKHU 000
«Hebokcapckoro
AIEKTPOMEXaHUYECKOTO 3aBOJIa»

Security mist OuzHeca —
Pacmmpennsiii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

Ne977 1049.EI1/25 ot 10.12.2025

Windows 7 noroBop NeJ[03 ot 30.05.2012) ¢

OLPNLAcdmc noncornamesusmu ot 29.04.14 u
01.09.16 (6eccpoyHast JIMIICH3MS)

AdobeReader CBOOOIHO PacIpOCTPaHIEMOE

MporpaMMHO€E 00ecredeHre
(6eccpouHast TUIIECH3HS)

I'apanT- cipaBo4yHO-
IIPAaBOBasi CUCTEMA

JHoroop NeC-002-2025 ot
09.01.2025

Yandex Opay3ep

CBOOOIHO pacrpoCTpaHsIeMoe
MPOTrpaMMHOE 00ecTicueHHE
(6eccpouHast TUTIEH3HS)

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

HOMeEp JuLeH3un-42661846 ot
30.08.2007) ¢ momcornameHusIMH
or 29.04.14 u 01.09.16
(6eccpouHast TUIIEH3HS)

MTC JIuuk

Horosop Ne2/2026
(091 168.EI1/26) ot 27.03.2026

AIMP

OTEUECTBEHHOE CBOOOIHO
pacnpocTpaHsIeMoe IPOrpaMMHOE
obecrieueHue (beccpounas
JIUTICH3HS)
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Ne 103a ITomenienue
CaMOCTOSITCIILHOU
oOyJarommmxcs

TSI
paboTshl

Kaspersky Endpoint
Security mist OuzHeca —
Pacmmpennsriii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

CyOnuIeH3nOHHBII TOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

MS Windows 10 Pro

noroBop Ne 392 469.223.3K/19 ot
17.12.19 (GeccpodHast TUIICH3HS)

AdobeReader

CBOOO/IHO pacrpocTpaHsIeMoe
MporpaMMHOe o0ecredeHre
(GeccpouHast TUIICH3US)

["apanT- cipaBouHO-
MpaBoBasi CUCTEMA

Horosop NeC-002-2025 ot
09.01.2025

Yandex Opay3sep CBOOO/IHO pacrpocTpaHsIeMoe
MporpaMMHOE 00ecIedeHUE
(GeccpouHast TUIICH3US)

Microsoft Office Standard | Homep nunen3nn-42661846 or

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

30.08.2007) ¢ momcoriameHusIMHu
0T 29.04.14 1 01.09.16
(6eccpouHast TUTIEH3HS)

AIMP

OTEUECTBEHHOE CBOOOIHO
pacnpocTpaHseMoe IPOrpaMMHOE
obecrieueHue (Oeccpounas
JIUTICH3US)

AIMP OTEUYECTBEHHOE CBOOOIHO
pacmpocTpaHseMoe IPOrpaMMHOE
obecrnieuenue (beccpounas
JIALICH3US)

Kaspersky Endpoint CyOnuiieH3uOHHBINA A0TOBOp Ne

Security st OuzHeca —
Pacmmpennsiii Russian
Edition. 150-249 Node 2
year Educational Renewal
License

[11N-126/2023 ot 14.12.2023
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11. MatepuanbHo-TexHMuecKoe obecrneyeHmne JUCUUMANHBDI

Tumn 1 HoMep MOMENIeHUs [lepeueHb OCHOBHOTO 000PYAOBAHUS U
TEeXHUYECKHUX CPEICTB O0yUCHHUS
VYueOHast ayquTOpus 171 IPOBEACHUS yUeOHBIX ObopynoBaHue: KOMIUIEKT MeOesn 71
3aHATHI BCEX BUJIOB, IPEyCMOTPEHHBIX IIPOrpaMMO | yueOHOTo mpoliecca; 10cka ydeOHas; CTeH/IbI
cpeaHero npodeccnoHaIbHOro TexHuveckue cpeacTBa 0OydeHus:
obOpa3oBanwusi/OakagaBpuara/ cieruainTeTa/ KOMIThIOTEpHAS TEXHUKA, MYJIETUMETUIHHOE
MarucTpaTypbl, OCHAIIEHHAs: 000PYI0BaHUEM U o0opynoBaHue (IIPOEKTOP, IKPaH)
TEeXHUYECKHMHU

cpeacTBaMu 00yUYeHHsI, COCTaB KOTOPBIX
olnpeJensercs B pabouux nporpaMMax JUCLUIUIMH
(Momymneit)

JlaGoparopusi 271€KTPOIHEPTETUKU U ANEKTPOTEXHUKHI
000 «YebokcapcKOro MEeKTPOMEXaHUYECKOTO

3aBOJA»

Ne 2206 (1. Yebokcapsl, yi. K.Mapkca. 60)

YyeOHas ayquTopus 1Tl MPOBEJACHUS yIeOHBIX O6opynoBaHue: KOMIUIEKT MeOenn AJsl yaeOHOro
3aHATHI BCEX BHIOB, IIPELYCMOTPEHHBIX IPOrPaMMOli | MPOLIECCa; T0CKa yueOHast; CTCHBI,

cpemHero npodecCHOHAIBHOTO aBTOMATU3MPOBaHHbIE paboune MecTa Ha 15

o6yan0mec;[, ABTOMATHU3UPOBAHHOC pa60qee
MECTO IIperiogaBareiii,

TexHnYeCcKHe CpeacTBa O6VII€HI/I$I: KOMIIBIOTCPHAA
TCXHHUKA, MYHLTHMeﬂHﬁHOG 060py,I[OBaHI/Ie

oOpa3oBanwusi/OakanaBpuara/ ceruaimreTa/
MarucTpaTypbl, OCHAIICHHAS 000PYIOBAHHEM H
TCXHUYCCKHUMHU CPECACTBAMU O6y‘-ICHI/ISI, CcOCTaB

KOTOPBIX OTpeeseTcs B paboyux mporpaMmmax (IPOEKTO, SKPaK), MAPKEPHAA NOCKA,

JICIHILTHH (MOJTy/IeH) IporpaMMHOE obecredeHne 0Omero 1
JTaGoparopus «IIporpaMMHOro obecreyenus 1 MPOeCCHOHATBHOTO HA3HAYEHUS

COIMPOBOXKJICHUST KOMITBIOTEPHBIX CHCTEM)
Kabuner nnhopMalimoHHbIX CUCTEM U TEXHOJIOTHIA
AO «HIIK «2JIAPA»

Ne 2116 (1. Yebokcapsl, yia. K.Mapkca. 60)

[TomemieHue ISl CAMOCTOATEIHLHONU PAabOTHI O0opynoBaHue: KOMILIEKT MeOETH JIJIst
00y JaroIIXCsI y4eOHOTO MpoIiecca;
Ne 103a (1. Yeboxkcapsl, yi. K.Mapkca. 54) TexHuueckue cpeicTBa 00yICHUS:

KOMIIBIOTEPHAsl TEXHUKA C BOBMOXHOCTBIO
MOAKII0YEHU K ceTh « THTEpHET» N
obecrieueHneM JIOCTYTIa B 3JICKTPOHHYIO
nH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy
dunuana

12. MeToauveckne yKazaHus sl 00y4aloierocs mno 0CBOCHUIO TUCHUIIMHBI

Memoouueckue ykazanus 014 3aHAMUN 1eKYUOHHO20 MUnaA

B  Xxome  JNeKIMOHHBIX  3aHATHH  oOydJaromeMycs  HEOOXOJIMMO  BECTH
KOHCTICKTUPOBaHHE ydeOHOTO MaTepuana, oOpamarh BHUMAaHHUE Ha KaTeTOPHH,
(GOpMYIMPOBKH, PACKPBIBAIOIINE COAEPKAHUE TEX WM WHBIX SIBICHHM M MPOIECCOB,
HAY4YHbIE BBIBOJIbI U MMPAKTUUYECKUE PEKOMEH/IAlIUH.

Heo0OxonuMo 3a7aBaTh npenojaBaTeIio YTOUHSIONIUE BOIPOCHI C LEIbI0 YSICHEHUS
TEOPETUYECKUX TIOJIOKEHUHM, pa3pelieHuss CHOpHbIX cuTyauuid. llemecoodpasHo
nopabarbiBaTh CBOM KOHCIIEKT JICKI[MU, Jiejlas B HEM COOTBETCTBYIOIIME 3allUCH U3
OCHOBHOM M JONOJHUTEIBLHONU JIUTEPATyphl, PEKOMEHJOBAHHOW MpernojaBareaeM Hu
MPEeayCMOTPEHHON YUEOHOM MporpaMMoi JUCITUTIITAHEI.

Memoouueckue yKkazanus 0714 3aHAMUN CEMUHAPCKO20 (NpaAKmMu4ecko20) muna.
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[TpakTHueckue 3aHATHS TO3BOJSIOT pa3BUBATh Yy OOyYaroOIIErocs TBOPYECKOE
TEOPETUYECKOE  MBIIUIEHWE, YMEHUE  CaMOCTOSTENIBHO  M3y4yaTb  JIUTEPATypy,
aHAJIM3UPOBATh MPAKTHUKY; ydaT YETKO (HOPMYIUPOBATH MBICIb, BECTH AUCKYCCHIO, TO €CTh
UMEIOT UCKITFOYUTENBHO Ba)KHOE 3HAYEHHUE B Pa3BUTUU CAMOCTOATEIbHOTIO MBILIJICHUS.

[TonroTroBka K NpakTUYECKOMY 3aHSATHIO BKJIKOYaeT JBa 3Tana. Ha mepBom srame
oOyyaromuics TIAaHUPYET CBOK CAMOCTOSITENbHYIO PaboTy, KOTOpasi BKIIIOYAET: ySICHEHHE
3aJlaHUsl HAa CaMOCTOSITENIbHYIO paboTy; MoAOOp OCHOBHOM U JIOMOJHHUTEIHHOU
JUTEPATYphl; COCTABIIEHUE IJIaHA PAa0OThI, B KOTOPOM OMPEIEISIIOTCS OCHOBHbBIE ITYHKTbI
npeacrosmed  noaroroBku. CocraBieHWE IUIaHA JUCLHUIUIMHUPYET W IOBBILIAET
OpPraHHW30BaHHOCTbH B paboTe.

Bropoii 3Tanm BKIIOYAET HENOCPEACTBEHHYIO IIOATOTOBKY K 3aHATHIO, KOTOpas
HAYMHAETCs] C U3yYEHUs OCHOBHOM M JOMOJHUTENbHOHN nuTeparypbl. Ocoboe BHUMaHHE
OpU 3TOM HEOOXOAMMO OOpaTuTh Ha COAEpPKAHHE OCHOBHBIX MOJOKEHHWH U BBIBOJAOB,
OObsiCHEHHE  sIBICHHMM U (AaKTOB,  YSACHEHHE  MPAKTUYECKOTO  MPUIIOKCHUS
paccMaTprUBaEMbIX TEOPETUYECKHX BOIPOCOB. Jlajmee ciexyeT MOATOTOBHUTH TE3UCHI IS
BBICTYIIJIEHUH TIO BCEM YYEOHBIM BONPOCAM, BBIHOCUMBIM Ha MPAKTUYECKOE 3aHATHE WIIU
10 TEME, BHIHECEHHOW Ha JUCKYCCHUIO (KPYIVIbIA CTON), MPOAyMarb MPUMEPHI C LENbIO
oOecreyeHus! TECHOM CBSI3M U3Y4YaeMOil TEMbI C peaIbHON KU3HBIO.

[oToBsiCh K [OKJIAAy WM BBICTYIUIEHHIO B paMKax WHTEPAKTUBHOU (HOPMBI
(Iuckyccus, Kpymiblid CTOJN), MPU HEOOXOIMMOCTH CIeAyeT OOpaTUThCS 3a MOMOIIbIO K
IIPETIO/IaBaTEeNIo.

Memoouueckue yKazanua K camocmoamenbHoil padome.

CamocTrosiTenibHass  pabora 0OO0ydarolIerocs SBISIETCS. OCHOBHBIM — CPEICTBOM
OBJIJICHUA Yy4yeOHBIM MaTepHalioM BO BpeMs, CBOOOJHOE OT OO0s3aTeNIbHBIX Y4YEOHBIX
3aHaTUi. CamocTosiTenpHas paboTa 00ydarolerocs Hajl yCBOGHHEM y4eOHOro MaTepuaa
no y4eOHOI AMCUHUIIMHE MOXKET BBIMOJIHATHCS B OMOMMOTEKE YHUBEPCUTETA, YUEOHBIX
KaOMHeTax, KOMIIBIOTEPHBIX KjlaccaX, a Takke B JOMAalIHUX ycioBusax. ConmepikaHue u
KOJIMYECTBO  CAMOCTOSITENIbHOW  palboThl  OOywaromierocs omnpeaensercss y4eOHOH
IPOrpaMMON JUCLMIUIMHBI, METOJUYECKUMHU MaTepUaiaMu, MPAKTUYECKUMU 3aIaHUSIMU U
yKa3aHUsIMU IpenogaBaTels.

Camocmosamenvnaa padboma ¢ ayoumopHoe epems moxicem 6Ka04amy:

1) xoHcHeKTHUpOBaHUE (COCTABICHUE TE3UCOB) JICKIIUH;

2) BBINOJIHEHUE KOHTPOJIbHBIX padoT;

3) peuieHue 3aaau;

4) paboTy cO CIPaBOYHOM U METOIMYECKOMN IUTEPaTypoOi;

5) paboTy ¢ HOpMAaTUBHBIMH NPABOBBIMU aKTaMU;

6) BBICTYIUIEHUS C JOKJIaJaMHU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHSIX;

7) 3amuTy BBHITOJHEHHBIX padoT;

8) yuacTue B ONEpPaTUBHOM (TEKYyILEM) ONpPOCE IO OTAEIbHBIM TEMaM H3y4aeMOM
JUCUUTUINHBL

9) yuactue B coOeceqoBaHUsAX, IETOBBIX (POJEBBIX) UrPAX, JUCKYCCHUSAX, KPYIIIbIX
CTONaX, KOHPEPEeHLIHSIX;

10) yyactue B TECTUPOBAHUU U JP.

Camocmosamenvnan padboma 60 6HeayOUmMoOpPHOE 8PemMs MOIHCEN COCIOAMb U3:

1) moBTOpEHMS JIEKLIMOHHOTO MaTepuana;
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2) MOATOTOBKHU K MPAKTUYECKUM 3aHSATHUSIM;

3) wusy4eHus yueOHOM U HAyUHOH JINTEPATYPHI;

4) wW3y4eHUsT HOPMATHUBHBIX IMPABOBHIX aKTOB (B T.U. B DIIEKTPOHHBIX 0a3zax
JTAHHBIX );

5) peuieHus 3a7a4, U UHBIX MPAKTUYECKUX 3aJJaHUN

6) MOATOTOBKHU K TECTUPOBAHUIO U T.1I.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSIM YCTHBIX JOKJIAI0B (COOOIIEHNUI);

8) moaroroBku pedepaToB MO 3aJaHUIO TTPEOIaBaATEIs;

9) BBINOTHEHUSI KYyPCOBBIX paldOT, MPEAYCMOTPEHHBIX YUECOHBIM IJIAHOM;

10) BbIi€TIEHNS HanboJee CIOKHBIX U MPOOIEMHBIX BOMPOCOB MO U3Y4aeMOil TeMe,
MOJIyYEHNE Pa3bICHEHUN M PEKOMEHJIAalMi 10 JaHHBIM BOIIPOCAM C MPENoJaBaTeIs MU HA
KOHCYJIbTAIUSX.

11) npoBeneHNsI CAaMOKOHTPOJISI IIyT€M OTBETOB HA BOMPOCHI TEKYIIErO KOHTPOJIS
3HAHUM, PEIICHUsS MPEJICTABICHHBIX B JaHHON mporpamMme 3a/iady, TECTOB, HAMMCAHUS
pedeparoB 1Mo OTACIBHBIM BOIIPOCAM H3y4aeMOU TEMBI.

Tekymuii KOHTPOJIb OCYHIECTBISIETCS B ()OpME YCTHBIX, TECTOBBIX OIPOCOB,
JTOKJIa/10B.

B ciyuae nmpomnyckoB 3aHSATHN, HalIU4YWsS WUHAUBUIYATBHOTO Tpaduka oOyuyeHHs U
JUIS 3aKPETUICHUS] TMPAKTUYECKUX HABBIKOB CTYJAEHTaM MOTYT OBITh BBbIJIaHbl THIIOBBIE
WHIVMBUAYyaJIbHbIC 3aJIaHUsl, KOTOpPbI€ JOJDKHBI OBITh CJAHBl B YCTaHOBJICHHBIN
MIPENOIaBATENIEM CPOK.

13. OcoGeHHOCTH peanuM3anMu AUCHUIUVIMHBI JJIS1 HMHBAJWAOB W JHI C
OrPAHMYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSI

OOyyeHue 1O JAaHHOM IUCIUIUIMHE  WHBAJIWAOB M JIUI[ C OTPAaHUYCHHBIMU
BO3MOXHOCTAMM 3710poBbsi (nanee OB3) ocyiiecTBisieTcss MpenoaaBaTeieM C YYETOM
OCOOEHHOCTEH TICUXO(MU3UYECKOTO Pa3BUTHS, WHAWNBUAYATbHBIX BO3MOXHOCTEH U
COCTOSIHUSI 3/IOPOBBSI TAKUX O0YUYaIOIITUXCS.

JUIsl CTYI€HTOB C HapyLIEHUSAMH ONOPHO-ABUTaTeabHON pyHKIMU 1 ¢ OB3 no cioyxy
[peayCMaTpUBACTCS COIPOBOXKJICHUE JIEKIU T 151 MPAKTUYECKUX 3aHATUN
MYJBTUMEIUUHBIMUA CPEJICTBAMH, Pa3AaTOYHBIM MATEPUATIOM.

st ctynentoB ¢ OB3 110 3peHuIo npeaycMaTpuBaeTCsl IPUMEHEHUE TEXHUYECKUX
CPEACTB YCWJIEHHS OCTAaTOYHOTO 3pE€HHUsA, a TaKXKe IMPEeayCMOTPEHAa BO3MOXKHOCTH
pa3paboTKH ayTMuoMaTepuaioB.

[To nanHOM nucHUIIMHE OOy4YeHHWE WHBAIMJIOB M JIUI[ C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH 370POBbSI MOXET OCYIIECTBIATHCS Kak B aygUTOPUHM, TaK U C
UCII0JIb30BAaHHEM AIIEKTPOHHOM UH(OPMAIIMOHHO-00Pa30BaTENHLHOM Cpensl,
00pa30BaTeIbHOTO TTOPTaja M JIEKTPOHHON MOUTHI.
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JIUCT JOTIOJHEHWI Y U3MEHEHUI

paboueil mporpaMMBbl TUCITATIITAHBI

Paboyas nporpamMma AUCHUIUIMHBL DPACCMOTPEHA, OOCYKJIEHA M OoJ00peHa JuId
ucrnoadeHud B 2026-2027 ydeOHOM roay Ha 3aceaanuu kadeapbl, 0poTOKOJI No 9 o1 «22»
mas 2026r.

BHeceHbl JOMOJJHCHUA MW M3MCHCHHUIA B 4YaCTHM  AKTYaJIM3aluu  JHUIICH3WMOHHOI'O
OpOorpaMMHOI 0 O6€CH€‘I€HI/IC, HCIIOJIB3YEMOEC TIpHU OCYIIICCTBJICHUH 06DaSOBaT€J'IBHOFO
npolecca No AAHHOM JUCUMILIMHBI, 4 TaKXe COBPEMEHHBIX HDOd)CCCI/IOHaJIBHBIX 0a3
JaHHBIX 1 I/IH(bODMaIII/IOHHBIX CHOPABOYHBIX CUCTEMAaX, aKTyaJIU3allMy IePEeUYHsl OCHOBHOU U
JONOJHUTEIHHON V‘I€6H0ﬁ JUTCPATYPHI, HGO6XOI[PIMOI>1 JJIA OCBOCHUMS NUCTTMITIINHEL.

PabGouas mporpamma AUCIUIUIMHBI PAacCMOTpPEHa, OOCyXkJaeHa u ojo0peHa s
ucnonHenus B 202 -202  yyeOHOM rojy Ha 3aceaHuu Kadeapbl, IPoTOKoJ Ne oT
« » 202 .

Baecennl JOITIOJIHCHUA 1 U3MCHCHUA

PabGouas mnporpamMma AUCIHUIUIMHBI PAacCMOTpEHa, OOCykJaeHa U ojao0peHa s
ucnioinenus B 202 -202  y4yeOHOM rojly Ha 3aceJaHuu Kadeapbl, MPOTOKOI Ne oT
« » 202 .

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA

PaGouass mnporpamma AWCIUIUIMHBI pPacCMOTpPEHa, oO0CyXiaeHa | ojoOpeHa s
ucrionHenus B 202 -202  y4yeOHOM rojy Ha 3aceqaHuu Kadeapsl, IpoTokos No oT
« » 202 r.

BHecennl JOITOJIHCHUA 1 U3MCHCHUA
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